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1. IMacnopr poHaa oueHUBaeMbIX CPEACTB
1.1. Obaacts npumeHennss ®OC

®OC  mpenHa3HayeH  JJIsi  NPOBEPKU  PE3YyJbTAaTOB  OCBOCHUS
oOmreo0pa3zoBaTenbHON yueOHON NUCHUIITUHBI «MaTemMaTuka» 1Mo CHeluaibHOCTH
38.02.01 «OkoHOMUKA U OyXTaNTepCKUil yuer» (1o OTpacisim).

1.2. Heau u 3agauu co3ganus ®POC

Hensto cozmanuss @OC sBAsieTCS YCTAHOBJIEHHE COOTBETCTBHUS YUYEOHBIX
JOCTHKEHUN 3arIaHUPOBAHHBIM pe3yibTaTam oOy4eHus 1o
oOmeoOpa3zoBarenbHON aucuMIUinHe «MareMaTtuka» U TpeOOBaHUSM OCHOBHOM
00pa30BaTENbHOM MPOTPAMMBI.

®OC pemraer 3a1a4u:

- peanm3anys MEXIUCUUIUIMHAPHOTO TMOAX0Aa K OTOOpY Ccolep:KaHus
o011eo0pa3oBaTeIbHON  TUCIUILTAHBI c YYETOM npodeccuoHaNbHON
HaIllpaBJICHHOCTH  OCHOBHOM  0Opa3oBaTENbHOW  MPOTPaMMbl  CPEIHErO
poeCCHOHAIILHOTO 00pa30BaHus;

- KOHTPOJIb W YIPaBJICHHE NPOIECCOM MPUOOPETEHHUSI OO0YJaArOIIUMUCS
HEOOXOIMMBIX 3HAHWW, YMEHHWH, HaBBIKOB W YPOBHA CGHOPMUPOBAHHOCTU
komnereHiuu, onpeaenéHasix B @I'OC CITIO no HanpaBiIeHHIO TOATOTOBKU U Ha
ocHoe ®I'OC COO;

- KOHTPOJIb (C MOMOUIbI0 HaboOpa OLICHOYHBIX CPEACTB) M YIpaBieHUE (C
MOMOILBIO AJIEMEHTOB 00paTHOM CBsA3M) JocTHKeHUeM nenei peanusanuu OITOII,
OTIPEJICIICHHBIX B BHUJE Ha0Opa OOUIEKYIbTYPHBIX, 00MIENPO(EeCcCCHOHATBHBIX U
po(hecCHOHATBFHBIX KOMITIETCHIINH BBIITYCKHUKOB.

Haznauenue onaa OLEHOYHBIX CPEACTB: UCIIOJIB3YETCS AJIs ONEPaTUBHOTO
U PEeryJsIpHOTO YIOpaBJIeHUS Y4eOHON NeATENbHOCTHIO (B TOM  YHUCIHE
CaMOCTOSITENIbHOM) CTY/A€HTOB, a Tak)Ke IpeAHa3HaueH JUIsl OLIEHKH CTENeHU
JNOCTHMKEHHSI  3aIUIAHUPOBAHHBIX  PE3yJIbTaTOB OOYYEHHs] 10 3aBEpIICHUIO
0Oy4eHHsI B YCTAaHOBJIEHHOW y4eOHbBIM IUIaHOM (pOpMeE: 3K3aMEH.

[lepeueHpb BUIIOB OLIEHOYHBIX CPEJICTB COOTBETCTBYET padouel mporpamme
JTUCIHUIUTHHBI «MaTteMaTrukay.

1.3. Ilnanupyemble pe3yJibTaThl 0CBOEHUSI 00111e00pa30BaTeJIbHOI
aucuIIMHLI B c0oTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO



Kox 1 HauMeHOBaHHe
popmupyembIx
KOMIIeTeHIIMH

HJIaHpreMBIe PE3yJbTAThI OCBOCHUA TUCIHUIIJINHBI

Oo0mue

JAucnunimHapHbie

OK 01. Beibupats criocoOb1
pelIeHus 3a1a9
npodeCCHOHATLHON
NeSTeIbHOCTH
MPUMEHUTEIIHHO K
Pa3IMYHBIM KOHTEKCTaM;

JIP 24 roTOBHOCTb K TPY/ly, OCO3HAHHUE IIEHHOCTH
MacTepCTBa, TPYI0JII00UE;

JIP 25 roToBHOCTH K aKTUBHOM AESITEILHOCTH
TEXHOJOTUYECKON U COUUAIBHOW HANIPaBJIECHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATD, IUIAHUPOBATH U
CaMOCTOATENILHO BBITIOJIHATH TAKYIO JACSITEIBHOCTD;
JIP 26 unTepec K pa3nuyHbIM chepam
podecCHOHATLHOM IS TEIILHOCTH.

MP 01 camocrosTensHO GOPMYITUPOBATH U
aKTyaJIU3upoBaTh MPOoOJIEMy, pacCMaTpUBaTh €
BCECTOPOHHE;

MP 02 ycraHaB/IMBaTh CyIIECTBEHHBIA MPU3HAK WUIU
OCHOBAHUS JJIsl CPABHEHHUS, KIIACCU(PUKALIUU U
0000IIICHHS;

MP 03 onpenensTs LeIH AeATeIbHOCTH, 33aBaTh
rapameTpbl U KpUTEPUHU UX IOCTHKECHUS;

MP 04 BbISBIATH 3aKOHOMEPHOCTH U IPOTUBOPEYHS B
paccMaTpuBaEeMbIX SIBICHUSX;

MP 06 BHOCUTH KOPPEKTUBHI B ACSTEIBHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IIEJISIM,
OLICHUBATh PUCKHU MOCIEICTBUI 1€ATEbHOCTH;

MP 08 pa3BuBaTh KpeaTUBHOE MBIIIJIEHUE ITPU
pEIIeHUH KU3HEHHBIX MPOOIIEeM.

MP 09 BnaneTs HaBBIKAMHU y4€OHO-UCCIIEIOBATETHCKON
Y MIPOCKTHOM J1€ATEeIbHOCTH, HABBIKAMU pa3pelIeHust
npo0em;

MP 14 BbISIBISTH NIPUUYUHHO-CIEICTBEHHBIE CBSI3U U
aKTyaJIM3UpOBaTh 33/1a4y, BBIIBUTATH THIIOTE3Y €€
pelieHus, HaXOUTh apryMEHTHI 7151 JOKa3aTeIbCTBA
CBOUX YTBEPXKJICHHH, 3a7aBaTh apaMeTPhl U KPUTEPUHU

IIP6 01 Bi1aneTh METOAAMHU JI0KA3aTENIbCTB, AJITOPUTMAMU
peleHns 3a1a49; yMETh (JOPMYJIUPOBATH OMPEIeIICHUS,
AKCHUOMBI U TEOPEMBI, IPUMEHSTh UX, IPOBOJUTH
JI0Ka3aTebCTBEHHBIE PACCYKACHUSI B XO/1€ PELICHUS 3aay;
ITP6 02ymeThb onepupoBaTh NOHATHAMM: CTEIIEHb YUCIIA,
Jorapu(M Yuciia; YMEHHE BBIITOJIHATH BBIYMCICHUS 3HAYCHUIH
U peoOpazoBaHMii BEIPAXKEHUI CO CTENEHIMU U
Jorapudpmamu, mpeodpazoBaHue JpoOHO-PAIMOHATIBHBIX
BBIPXKEHHI;

ITP6 03 ymeTs onepupoBaTh NOHIATHUAMHU: pallMOHAIbHbIE,
UppalyoHaIbHbIE, T0Ka3aTeIbHbIE, CTEIICHHBIE,
jgorapumMuyecKre, TPUrOHOMETPUYECKIE YPABHEHUS U
HEPaBEHCTBA, X CHCTEMBI;

ITP6 04 ymeTh onepupoBaTh NOHITUAMU: QYHKLINSA,
HenpepbIBHAsA (QYHKIMS, IPOU3BOIHAS, IEPBOOOpa3Has,
OTpeIeNIEHHBI HHTETpal; yMETh HAXOIUTh POU3BOIHbBIE
3JIEMEHTApHBIX (PYHKIMH, UCIIOIB3YS CIIPABOYHbIE
MaTepuaibl; UCCIE0BAaTh B MPOCTEUIINX CIIydasX QyHKIUU
Ha MOHOTOHHOCTb, HAXOJUTh HauOOJIbIlIee U HAUMEHbIIIEEe
3HaYeHUe PYHKINIA; CTPOUTH TpaduKU MHOTOUJIEHOB C
MCII0JIb30BaHUEM alIapaTa MaTeMaTUYeCKOrO aHaIN3a;
MPUMEHSTH [TPOU3BOIHYIO PU PELICHUH 3a/1a4 Ha JBUKEHHUE;
pelaTh IPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4M Ha
HauOoJIbIlIee U HAaMMEHbIIee 3HAaUeHUsI, Ha HAXO0XKICHIE
IIyTH, CKOPOCTH U YCKOPEHUS;

IIP6 05 ymeTh onepupoBaTh MOHATHSAMHU: pAllMOHATIbHAS
(byHKLUMSA, TOKa3aTesbHas QyHKIUS, CTeNeHHast PYHKIN,
norapudmuueckas QyHKUIUsS, TPUTOHOMETPUYECKHE
¢byHKuMHU, 0OpaTHBIE PYHKIMH; YMETh CTPOUTH TpaUKH
M3YYEHHBIX (PYHKUHUH, UCTIOIH30BaTh rPaUKU IPU H3YUEHUU




penieHus;

MP 15 aHanu3upoBaTh MOJYYEHHBIEC B XOJI€ PEIICHUS
3a/1auu pe3yJIbTaThl, KPUTUUECKU OI[EHUBATH UX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSIX;

MP 18 yMeTh NEpeHOCUTD 3HAHMS B MO3HABATEIIBHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEIEATSIILHOCTH,

MP 19 ymeTb HHTErpUpPOBATH 3HAHUS U3 PA3HBIX
MIPEIMETHBIX 00IacTel;

MP 20 BbIIBUTaTb HOBBIE UJEH, NIPEIaraTb
OPUTHHAIILHBIC TTOIXO/IBI U PEIICHUS; U CIIOCOOHOCTh UX
MCIOJIb30BaTh B O3HABATENLHOMN U COIIMAIbHOM
MIPaKTUKE

IIPOLIECCOB U 3aBUCUMOCTEM, TP PEIICHNH 3a]1a4 U3 IPYruxX
y4eOHBIX MPEIMETOB U 33a7a4 U3 PEaIbHOM KU3HH; BHIPAKATh
(dopMyrIaMu 3aBUCUIMOCTH MEX]Ty BETHUYUHAMU;

ITP6 06 ymeTh permath TEKCTOBBIC 3a7a4d Pa3HBIX THIIOB (B
TOM YHCJIE€ HA TIPOLEHTHI, 10JIU U YaCTH, Ha IBUKEHHE,
paboTy, CTOMMOCTh TOBApOB U YCIYT, HAJIOTHU 3374 U3
001acTH ynpaBieHUs TUYHBIMU U CEMEUHBIMU (PUHAHCAMM);
COCTAaBJISITh BBIPAYKEHUSI, yPABHEHHU S, HEPABEHCTBA U UX
CUCTEMBI 10 YCIIOBUIO 33J1a4M, UCCIIE0BATh ITOJy4YEHHOE
pelIeHre U OLEHUBATh MPaBAONOJ00HOCTh Pe3yJIbTaTOB;
ITP6 07 ymeTh onepupoBaTh NOHITUAMHU: CPEIHEE
apudmeTnyeckoe, MearaHa, HanOoJbIlIee U HAaMEHbIIee
3HA4YEHUs, pa3Max, TUCIEPCHUsl, CTAHJaPTHOE OTKIOHEHHE
YHCIOBOTO HabOpa; yMEeTh U3BIIEKATh, MHTEPIPETUPOBATH
uH(pOpMaLKIO, IPECTAaBICHHYIO B TabIUIaX, Ha
quarpammax, rpadukax, OTpaskKarolly0 CBOWCTBA PeaTbHBIX
IIPOLIECCOB U SIBJICHUI; MPEACTaBIATh UHPOPMAIUIO C
MIOMOIIBIO TaOJIMII ¥ TUarpaMM; Uccie10BaTh
CTaTHUCTUYECKHUE JIaHHbIE, B TOM YHUCIIE C IPUMEHEHUEM
rpaMuecKux METOA0B U 3JEKTPOHHBIX CPE/ICTB;

IIP6 08 ymMeTh onepupoBaTh NOHATUSIMU: CIIyYalHBINA ONBIT U
cilydaifHoe COOBITHE, BEPOSITHOCTD CIIy4aifHOI'O COOBITHS;
YMETb BBIYHUCIISATH BEPOSATHOCTD C UCIIOIB30BAaHUEM
rpaMuecKux METO0B; MPUMEHATH (POPMYIIBI CIIOXKEHUS U
YMHOKEHUS BEPOATHOCTEN, KOMOMHATOPHBIE (PAKTHI U
(bopMyIIBI TP pEIIEHUH 33]a4; OLIEHUBATh BEPOSATHOCTH
peabHBIX COOBITUI; 3HAKOMCTBO CO CITy4YallHBIMU
BEJIMYMHAMU; YMEHHUE TPUBOIUTH IPUMEPHI TIOSIBIICHUS
3aKOHa OOJIBIIMX YKCEN B MPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSIX;

ITP6 09 ymeTh onepupoBaTh MOHATHSMH: TOUYKA, IPsAMas,
IJIOCKOCTB, IPOCTPAHCTBO, ABYIPAaHHBIN yroi,
CKpEIIMBAIOIIKECs IPsIMblE, MAPAIIIEIBHOCTD U




NEePIEHANKYISAPHOCTD MPSIMBIX U TNIOCKOCTEH, YTOJI MEXTY
HOPSMBIMH, YTOJ MEXy MPSIMOHN U IJIIOCKOCTBIO, YTOJI MEXTY
TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
paccTosiHuEe MEXAY NPSAMBIMHU, PACCTOSIHUE MEKIY
IUIOCKOCTSIMH; YMEHHE UCTIONB30BaTh MPH PEIICHUH 33124
U3y4eHHbIE (PAKTHI U TEOPEMBI IIJTAHUMETPUH; YMEHHE
OLICHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MUPA;

ITP6 10 ymeTs onepupoBaTh MOHATUAMU: MHOTOTPaHHUK,
CeueHre MHOTOTpaHHUKa, Ky0, apaiesienune 1, mpu3ma,
nupamuia, GUrypa 1 HoBepXHOCTh BPALCHUS, LIMITUHJD,
KOHYC, map, cepa, ceueHust pUrypsl BpaieHus, MiI0CKOCTb,
Kacarolasicsi cgepsl, HUINHAPA, KOHyca, IUI0Iab
MOBEPXHOCTH TTMPAMHU/IBI, TIPU3MBI, KOHYCa, IMIINH/IPA,
wiomanb chepsl, 00beM Ky0a, MPSIMOYTOILHOTO
napaieNienue1a, MupaMuIbl, TPU3MBI, IWIMHAPA, KOHYCA,
m1apa; yMeHHue 300pakaTb MHOTOTPAaHHUKU U TIOBEPXHOCTH
BPAICHHS, UX CEUEHHSI OT PYKH, C IIOMOIIBIO YePTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPE/ICTB; YMEHHE
pacrio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrio3HaBaTh IPaBUIIbHbIE MHOTOTPAHHUKHY;

IIP6 11 ymeTs onepupoBaTh MOHATUAMMU: IBH)KCHHUE B
IPOCTPAHCTBE, MOA00HbIE (PUTYPHI B IPOCTPAHCTBE;
WCIIOJIb30BaTh OTHOIICHHE TUIOMAEH MOBEPXHOCTEN 1
00BbeMOB MOAOOHBIX (PUTYp IPU PELICHUH 33/1a4;

ITP6 12 ymeThb BBIUNCHATh T€OMETPUUECKHE BETUUHHBI
(uMHa, yroJ, mIomaab, 00beM, TIIONIa b TOBEPXHOCTH),
UCIOJIb30BaTh U3yUYEHHbIE (POPMYJIIBI U METObI;

I1P6 13 ymeTh onepupoBaTh MOHATUAMU: PSAMOYTOJIbHAS
cucTeMa KOOpJMHAT, KOOPJMHATHI TOUKH, BEKTOP,
KOOPJIMHATBI BEKTOPA, CKAIIPHOE MPOU3BEIEHHUE, YTOJI
MEXy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHIE BEKTOpA
Ha YHUCII0; HAXOAUTh C MMOMOILBIO U3YUYEHHBIX (HOpMyIT
KOOPJMHATHI CEPEeIMHBI OTPE3KA, PACCTOSIHAE MEXKIY JIBYMSI




TOYKaMH;
I1P614 ymeTh BBIOMpaATh MOAXOASIINNA U3YUYEHHBIH METOT
JUTSL pEeUIeHUs 3a7]a4M, paclio3HaBaTh MaTeMaTHUECKUE (aKThI
U MaTeMaTU4eCcKHe MOJENIN B IPUPOAHBIX U OOLIECTBEHHBIX
SBJICHUSX, B UCKYCCTBE; YMEHNUE IPUBOJUTH IPUMEPDI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKON M MUPOBOM
MaTEeMaTU4YeCKON HayKH;

ITPy 01 ymeTs onepupoBaTh NOHATUAMHU: OIPEICIICHNUE,
aKcuoma, Teopema, CleICTBHE, CBOMCTBO, IPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIE (POPMYIHPOBKH; YMEHHE
dbopmynupoBaTh 0OpaTHOE U MPOTUBOIIOJIOKHOE
YTBEPKICHHUE, IPUBOIUTH IIPUMEPHI U KOHTP IPUMEDBI,
MCII0JIb30BaTh METOJ] MATEMAaTUYECKOW MHIYKIIUH;
IIPOBOAMTH JOKA3aTEIbCTBEHHBIE PACCYKICHUSI IPU
pelleHnH 3a/1a4, OLIEHUBATh JIOTMYECKYIO IPABUIILHOCTD
pacCyXIEHU;

TPy 02 ymeTh onepupoBaTh HOHATUSMU: MHOKECTBO,
IIOIMHO>KECTBO, ONIEPALIUN HaJ MHOXKECTBAMHU; YMEHHE
HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar 1is
OINMCAHUS PEAIBHBIX IIPOLIECCOB U SIBJICHUI NPU PELICHUH
3aJa4, B TOM YHCJIE U3 JPYTUX YYEOHBIX MIPEIMETOB;

ITPy 03 ymeTh onepupoBaTh MOHATUAMU: Tpad, CBA3HBIN
rpad, nepeBo, MUK, rpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh U
OIHUCHIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMU; HCIIOJIB30BATh
rpadsl Ipy peleHuy 3aaay;

ITPy 04 ymeTs CBOOOHO ONEPUPOBATH MOHATHIMU:
COUYETaHME, IEPECTAHOBKA, YUCIIO COUCTAaHUM, YUCIIO
nepecTaHoBOK; OMHOM HpioTOHA; yMeHHEe TPUMEHATh
KOMOMHATOPHBIE (DAKThI U PACCYKAECHUS JUISl peILIeHHs 3a/]1a4;
ITPy 05 ymeTs onepupoBaTh NOHATUSMHU: HATypaJIbHOE
YHCIIO, 11€JI0€ YHCII0, OCTATOK MO0 MOIYJIIO, palliOHAIILHOE
YKCII0, UPPALMOHAIBHOE YMCIIO, MHOKECTBA HATYpaJIbHbIX,
LEJIbIX, PALIMOHAIBHBIX, JeMCTBUTEIbHBIX YHCET; YMEHUE




WCIIOJIb30BATh IPU3HAKY JICTMMOCTH, HAUOOIBIITHIA 00N
JIeUTeNb 1 HAaUMEHblee o011ee KpaTHOe, alTOPUTM
EBKima npu pemeHnn 3aad; 3HaKOMCTBO € Pa3TUYHBIMA
MNO3ULIMOHHBIMU CUCTEMaMH CUMCIICHUS;

ITPy 06 ymeTs CBOOOAHO ONEPUPOBATH MOHATUSMU: CTEIEHb
C LIeJIBIM MTOKa3aTesIeM, KOPEHb HaTypajIbHON CTENEeHH,
CTETIEHb C PAllMOHAIBLHBIM ITOKa3aTeNIeM, CTEIICHb C
JeMCTBUTENBHBIM MIOKA3aTeNIeM, JiorapudM 4ucia, CHHYC,
KOCHHYC U TAHT€HC TIPOM3BOJIHHOTO YHCIIA;

ITPy 07 ymeTs onepupoBaTh NOHATUAMHU: TOXKIECTBO,
TOXKAECTBEHHOE MpeoOpazoBaHme, ypaBHEHUE, HEPABEHCTBO,
cucTeMa ypaBHEHUI U HEpPaBEHCTB, PABHOCUIIBHOCTb
ypaBHEHHIA, HEPABEHCTB U CUCTEM, PAllMOHATIBHEIE,
UppalnoHaJIbHbIE, TOKa3aTeIbHbIE, CTETICHHBIE,
JorapupMHUECKUE, TPUTOHOMETPUIECKHE YPaBHCHHUS,
HEPaBEHCTBA U CUCTEMBbI; YMEHHE pellaTh ypaBHEHMUS,
HEPaBEHCTBA M CHCTEMBI C TOMOIIBIO PA3IMYHBIX IPUEMOB;
pelaTh ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C [TapaMeTPOM;
NPUMEHSTHh YpaBHEHHsI, HEPAaBEHCTBA, MX CHCTEMBI JIJIS
pelLIeHHsI MaTeMaTHYeCKUX 3a/1a4 U 33/1a4 U3 pa3InyHbIX
oOyacTell HayKu U pealbHOM JKU3HH;

ITPy 08 ymeTs CBOOOHO OIEPUPOBATH MOHATHIMU: TpaPUK
byHKIMHM, 0OpaTHas PYHKIIHS, KOMIIO3UIUS QYHKIIHA,
JAUHeWHHas pyHKIUUS, KBaJpaTuyHas QyHKIMS, CTeIIEHHAs
(GYHKIHS C IETBIM ITOKa3aTelleM, TPUTOHOMETPHYECKHE
¢byHK1IMH, 0OpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIUH,
HoKa3aresabHas U Jorapupmudeckas GyHKIHUN; YMEHHE
CTpOUTH Tpaduka (QPyHKIUH, BBINOIHATH IPEOOPa30OBaAHUS
rpa¢ukoB QPyHKINI; yMEHUE UCTIOJIb30BATh TpaduKu
(byHKUMI 17151 U3y4YEHUs IPOLIECCOB U 3aBUCUMOCTEN Tpu
pELIeHUH 3aa4 U3 IPYTHX YICOHBIX TPEIMETOB H U3
peasbHOM JKU3HU; BhIpaXkaTh (opMyiaMH 3aBUCUMOCTH
MEX/y BEIMYMHAMHU; YMEHHE CBOOOHO ONEPHPOBATH




MOHATUSAMH: YETHOCTb (DYHKIIUH, IEPUOAMIHOCT (PYHKITUH,
OrPaHUYEHHOCTh (PYHKLIMU, MOHOTOHHOCTh (DYHKIIUH,
dKCTpeMyM (YHKITUU, HANOOJIbIIICe U HAUMEHBIIICE 3HAYCHIEC
(GYHKIMU Ha IPOMEKYTKE; YMEHHE MPOBOJAUTH UCCIIEI0OBaHHE
(GYHKIMHM; YMEHUE UCI0JIb30BaTh CBOMCTBA U rpapuKu
(GYHKUIMU 1715 pellieHus] ypaBHEHH, HEpaBEHCTB U 33134 ¢
napameTpamu; n300pakaTh Ha KOOPIAMHATHOM MIIOCKOCTH
MHOX€ECTBa PELICHNUH YpaBHEHU, HEPABEHCTB U UX CHCTEM;
TPy 09 ymeTs cBOOOAHO ONEPUPOBATH NOHATHUIMU:
M0CJIEI0BATENBbHOCTD, apuMeTHYECKast IPOrpeccHs,
reoMeTpuuecKkas mporpeccus, 0eCKOHEYHO yObIBaroas
nporpeccusi; yMEHHUe 3aJ1aBaTh [10CIE10BaTEIbHOCTH, B TOM
YHCIIe ¢ TOMOIIBIO PEKYPPEHTHBIX (POPMYIT;

ITPy 10 ymeTs onepupoBaTh MOHATUAMU: HETIPEPHIBHOM
GyHKIIMHM, aCUMIITOTHI rpaduka GyHKIUH, IEpBasi U BTOpast
PON3BO/IHAS (PYHKILMH, TEOMETPHUUECKUI U (PU3HIECKUA
CMBICI POU3BOAHOM, IEpBOOOpa3Has, ONPEIEICHHbIN
MHTETpajl; yMEHUE HAXOUTh aCUMIITOTHI rpadrka QyHKINH;
YMEHHE BBIYHCIISTH MPOU3BOIHBIE CYMMBI, TIPOU3BEICHUS,
YaCTOTHOTO U KOMITO3ULIMU (DYHKIIMHA, HAXOUTh ypaBHEHHUS
KacaTelbHOU K rpaduKy QyHKIUHU; YMETh UCIOJIb30BaTh
IPOU3BOJIHYIO JUIs UCCIIEI0BaHUs (DYHKIMM, 115
HAXOKJCHUS HAMITYUIIIEero PEIICHUS IPUKIATHBIX, B TOM
YHCIIe COLUANBbHO-9KOHOMUYECKUX U (PU3NYECKUX 3a/1ad, s
OTpezieNIeHUs] CKOPOCTH U YCKOPEHUS; HaXOAUTD IJIOUIaAN U
00BbeMbI (PUTYp ¢ TOMOIIBIO HHTETpalia; IPUBOAUTH IPUMEPHI
MaTEMaTHYeCKOr0 MOJIEIMPOBAHNUS C IOMOLIbIO
TuddepeHIMaIbHbIX YpaBHEHUH];

IIPy 11 ymeTh oneprpoBaTh MOHATHAMHU: KOMILJIEKCHOE
YHCII0, CONPSKEHHbIE KOMIUIEKCHBIE YNCIIa, MOAYJb U
apryMeHT KOMIUIEKCHOTO yuciia, popMa 3arucu
KOMILJIEKCHBIX YHCcel (TeoMeTpruIecKas,
TPUTOHOMETPUYECKAs U airedpandeckas); yMeTh




NPOM3BOJIUTH apH(PMETHIECKUE IEHCTBHS ¢ KOMITJICKCHBIMH
YHUCJIAMU; TPUBOJUTH IIPUMEPBI UCIIOIb30BaHU
KOMIUIEKCHBIX YHCEIT;

ITPy 12 ymeTb CBOOOTHO OTICPUPOBATH MOHSATUSIMHU: CPETHEE
apudMeTnIecKoe, MeanaHa, HanboJIbIIee U HAUMEHbBIIIEE
3HAYECHMS, pa3Max, JUCIEPCHUs, CTAHJAPTHOE OTKJIOHEHHE IS
ONMCAHUS YUCIIOBBIX JAHHBIX; YMEHHUE UCCIIEI0BATh
CTaTUCTUYECKHUE JIAHHBIE, B TOM YHUCJIE C IPUMEHEHUEM
rpadM4ecKUX METOJIOB U DJIEKTPOHHBIX CPEJCTB; rpaduIecKu
UCCIIEI0BaTh COBMECTHBIE HAOIIOIEHUS C TOMOILBIO
JIMarpaMM pacCenBaHUs U JIMHEMHOW PErpeccuy;

ITPy 13 ymeTh HaXOAUTH BEPOSITHOCTH COOBITHUH C
UCTIOJIB30BaHUEM I'pa)UIECKUX METOIOB; IPUMEHSTH JIIS
peteHus 3a1a4 GopMyJIbl CIOKEHHUSI U YMHOKEHHS
BEPOATHOCTEN, (POpMYITy IOJTHONU BEPOATHOCTH, (hOPMYITY
bepnynnu, komOuHaTOpHBIE (PAKTHI U (POPMYJIBI; OLICHUBAThH
BEPOATHOCTH pEaJIbHbIX COOBITHI; yMEHUE ONIEPUPOBAThH
NOHSTHUSMM: ClydaiiHas BEJIMUMHA, paclpeeIcHUue
BEPOATHOCTEH, MaTEMaTUUECKOE OXKHUAAHNE, TUCTIEPCHS U
CTaHJAPTHOE OTKJIOHEHHE CIIy4YaifHON BEJIMUMHBI, (PYHKIIMU
pacrpeziesieHus: ¥ IIOTHOCTH paBHOMEPHOTO,
II0KAa3aTeIbHOI0 U HOPMAJIBHOT'O PacIIpeieIeHU; yMEHUE
HCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX paclpeesieHui Auis
peleHus 3a/1a4; 3HaKOMCTBO C MOHATUSAMU: 3aKOH OOJIBIINX
YHCeJl, METObl BEIOOPOYHBIX MCCIIEI0BaHUMN; YMEHHE
MPUBOANUTH PUMEPHI MIPOSIBICHUS 3aKOHA OOJIBIINX YUCEI B
IPUPOJHBIX U OOLIECTBEHHBIX SIBICHUIX;

[Py 14 ymeTs CBOOOHO ONEPUPOBATH MOHATHIMU: TOUKA,
npsimMasi, I0CKOCTh, MPOCTPAHCTBO, OTPE30K, JIy4, INIOCKHAN
yToJ1, ABYTPaHHBIN YIoJl, TPEXTPAHHBIN yrod,
nepeceKarolrecs, napauieabHble U CKPEIUBAIOLIUECS
IpsIMBbIE, TAPAJUIENBHOCTD U MEPIEHAUKYIISIPHOCTD NPSAMBIX U
IJIOCKOCTEH, YTOoJI MeXAy IPSIMBIMH, YTOJI MEXAY IPsIMON U




TUIOCKOCTBIO, YTOJI MEXTy TUIOCKOCTSIMHU; YMEHHE
UCIIOJIb30BaTh MPH PEILIEHUH 33a]1a4 U3yUeHHbIE (PAKThI U
TEOpEeMBI IJIAHUMETPUHN; YMEHHUE OIICHUBATh pa3MephI
00BEKTOB B OKpY’KaIOIIEM MHUpE; YMEHHE ONepHpOBaTh
MOHATUSIMH: MHOTOTPaHHUK, CEYCHNE MHOTOIPaHHHKA,
NPaBUJIbHBIN MHOTOTPaHHUK, IPU3Ma, NUpaMuaa, purypa u
MOBEPXHOCTh BpaLICHHUs, IUIMHIP, KOHYC, map, chepa,
pa3BepTKa MOBEPXHOCTHU CEUECHUsI KOHYCa U LIMIMH/IPA,
napaieNibHbIe OCH WJIH OCHOBAaHUIO, CEYCHHUE I1apa,
IUIOCKOCTB, Kacarolasics cepbl, HWINHAPA, KOHYCa; YMEHHUE
CTPOWTH CEUCHHE MHOTOTpPaHHHKA, H300paXKaTh
MHOTI'OI'PaHHHKH, (PUTYPbI ¥ IOBEPXHOCTH BpAILIEHUS, UX
CEUEHMsI, B TOM YHCIIE C TIOMOIIBIO 3JICKTPOHHBIX CPEJCTB;
yYMEHHE IPUMEHSTh CBOWCTBA T€OMETPUYECKUX QUTYP,
CaMOCTOSITENILHO (hOPMYITUPOBATH OTIPEICICHHUS H3y4aeMbIX
¢buryp, BbIABUraTh TUIOTE3bI O CBOWCTBAX U MPU3HAKAX
reoMeTpruIecKuX (huryp, 000CHOBBIBATH HIIH OTIPOBEPTATh
UX; YMEHHUE MPOBOAUTH KIaCCUPHUKAIHIO (PUTYp 110
Pa3IMYHBIM MPU3HAKAM, BHIITOJIHATH HEOOXOMMEBIE
JIOTIOJTHUTEIIBHBIE TOCTPOEHUS;

ITPy 15 ymers cBOOOIHO ONEpPUPOBATH MOHATUAMU:
wiomaab Gurypsl, 06beM GUrypsl, BeIu4rHa yria,
paccTosiHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE MEXKTY
HOPSMBIMH, PACCTOSTHUE MEX]Ty IIIIOCKOCTSAMHU, MJIOIIA/Ih
cdephl, TUIOIMAAb MOBEPXHOCTH MHUPAMUIBI, TPU3MBI, KOHYCA,
WIMHpa, 00BbeM Ky0a, MPSMOYTOJILHOTO Napaiesienunea,
HUpPaMU/Ibl, IPU3MBI, LWINHAPA, KOHYCAa, 1apa; yMEHHUE
HaXOJIUTh OTHOIIEHHE 00bEMOB MOIOOHBIX QUTYD;

IIpy 16 ymeTs cBOOOHO ONIEPUPOBATH MMOHATUSIMH:
JIBIDKEHUE, MTapajyIeNIbHbIA epeHoC, CHMMETPHS Ha
TUTIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT, MPEOOpa3OBaHHE
no00us, Mo100HbIe (GUTYPHI; YMEHHE PACO3HABAaTh paBHbIE
U 110/100HbIe (PUTYpBI, B TOM YHCJI€ B IPUPOJIE, HICKYCCTBE,




APXUTEKTYPE; YMEHUE UCIIOJIb30BAaTh FEOMETPUYECKHE
OTHOIICHHUSI, HAXOAUTh FTeOMETPUUECKHE BETHUNHBI(JINHA,
yTOJ1, IJI0Ia (b, 00bEM) MPH PELICHUHU 3a7a4 U3 IPYTUX
y4eOHBIX MPEIMETOB U U3 PealbHOM JKU3HH;

IIpy 17 ymetb cBOOOJHO ONIEPUPOBATH NOHITUSIMHU:
MPSIMOYTOJIbHAS CUCTEMA KOOPJAMHAT, BEKTOP, KOOPANHATHI
TOYKH, KOOPJIUHATHI BEKTOPA, CyMMa BEKTOPOB,
MIPOU3BEJIEHNE BEKTOPA HA YKCIIO, PAa3JIOKEHUE BEKTOpA O
0a3ucy, CKalIsIpHOE MPOU3BEACHHUE, BEKTOPHOE
IIPOU3BENICHUE, YTOJl MEKIY BEKTOPaMH; YMEHUE
HCIIOJIb30BaTh BEKTOPHBII U KOOPIUHATHBINA METOA JIIsl
pellIeHus: TeOMETPUUYECKUX 3a/1a4 U 33/1a4 APYTUX YUeOHBIX
IIPEAMETOB;

IIPy 18 ymeTh MOAEINPOBATh PEAIbHBIE CUTYal[UU Ha SI3bIKE
MaTeMaTUKH; COCTaBJISATh BbIPaKEHUS, ypaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJa4H,
HCCIIEN0BATh IOCTPOCHHBIE MOJEIIN C UCIIOJIB30BAHUEM
amnmapara anreOpsl, UHTEPIPETHPOBATH MOTYYCHHBIN
pe3yibTaT; CTPOUTh MaTEMAaTHYECKHE MOJEIH C IIOMOLIbIO
reOMETPUUYECKUX MOHATUHN U BEIMYMH, PEILIATh CBA3AHHBIE C
HUMH [TPAKTHYECKHUE 3a]]a4H; COCTABIIATh BEPOATHOCTHYIO
MOJIeJIb U UHTEPIIPETUPOBATh MOJIYUYEHHBIN PE3yJIbTaT;
pemars NpUKIaJHbIe 33Ja4l CPEICTBAMHA MATEMAaTHYECKOTO
aHaJIM3a B TOM YHUCJIE COLMAIBHO-2KOHOMHYECKOIO U
(U3UYECKOTO XapaKTepa;

IIPy 19 ymeTs BBIOMpATh MOAXOISAIINI METO ISl peILICHHS
3a/1a4y; MIOHUMAaHNUE 3HAaYUMOCTH MaT€MATUKHU B U3yYEHUN
IPUPOHBIX U OOIIECTBEHHBIX MPOLIECCOB U SIBJICHUI;
YMEHHUE Pacro3HaBaTh MPOSIBJICHUE 3aKOHOB MATEMAaTUKH B
UCKYCCTBE, yMEHHE IPUBOJAUTH IPUMEPBI MATEMATHUECKHUX
OTKPBITUIA PYCCKOW M MUPOBOM MaT€eMaTHYECKOW HAYKH

OK 02. Ucnons30BaTh
COBPEMEHHBIC CPEJICTBA

JIP 33 chopMupOBaHHOCTH MUPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS

ITP0 05 ymeTs onepupoBaTh NOHATUAMHU: PallMOHAIbHAS
GbyHKIMS, TOKa3aTtenbHasi QYHKIMS, cTeneHHas QyHKIuS,




MOUCKA, aHAJIHM3a U
MHTEPIIPETauu
uHpOpMaLU 1
UH(OPMAIIMOHHBIE
TEXHOJIOTUH IS
BBITTOJTHEHUS 33124
npodeccuoHaTBEHOMI
IEATebHOCTH;

HAyKHU ¥ OOIIECTBEHHOW MPAKTUKN, OCHOBAHHOTO Ha
ZMaNore KyJiabTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJIMKYJIHTYPHOM MUDE;

JIP 34 coBepilleHCTBOBAHUE SI3IKOBOM U YUTATEIIbCKOM
KYJBTYPBI KaK CPEJICTBA B3aUMOACHCTBUS MEKITY
JIIOJIBMH U TTIO3HAHMS MUPA;

JIP 35 oco3HaHKEe HEHHOCTH HAyYHOU e TEIbHOCTH,
TOTOBHOCTb OCYILIECTBIISATh MPOEKTHYIO U
HCCIIEA0BATENIbCKYIO ACATEIbHOCTh MHANBUAYAIBHO U B
rpyIIe.

MP 21 BnazneTb HaBbIKAMU MOJIyYeHUSI HHMOPMAITIHU U3
HMCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIIBHO
OCYIIECTBIIATH OUCK, aHAJIN3, CHCTEMATH3aLUI0 U
WHTEPIPETAINIO HHPOPMAINH PA3IHYHbIX BUOB U
dhopm npencTaBIeHNus;

MP 22 co3maBath TEKCTHI B pa3NUYHBIX opmarax c
Y4eTOM Ha3HAYCHUS HH(OPMAIUH U 1IEJICBOM
ayJIMTOPUH, BBIOMpAas ONTUMAIBHYIO POpMY
MIPEACTABICHUS U BU3YyaU3allHH;

MP 23 ouieHMBaTh JOCTOBEPHOCTb, JIETUTUMHOCTb
nH(popMaIuu, ee COOTBETCTBUE MIPABOBBIM U MOPAJIHHO-
3TUYECKUM HOpMaM;

MP 24 ucnonbs30BaTh cpecTBa MUHPOPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN B PEIICHUN
KOTHUTHUBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIMOHHBIX
3a/1a4 ¢ CoONMI0AeHNEeM TPeOOBaHUI SPTOHOMHUKH,
TEXHUKH 0€301MaCHOCTH, TUTUEHBI, PeCypcocOepekeHH S,
MIPABOBBIX U ATHYECKUX HOPM, HOPM WH(DOPMAITMOHHOU
0e30IacCHOCTH;

MP 25 BnazneTb HaBbIKaMU PACHO3HABAHUS U 3AIIUTHI
nH(popManuu, HTHPOPMAIIMOHHOM 0€30acHOCTH

JorapupmuyuecKkas QyHKIUs, TPHTOHOMETPHUECKHUE
byHKIMH, 00paTHBIE (YHKIIMH, YMETh CTPOUTH TrpaduKu
U3yYeHHBIX (DYHKIIHIA, MCTIOIb30BaTh rpauKy pU U3yUCHUN
IPOLIECCOB U 3aBUCUMOCTEH, IPU PELICHNH 33/1a4 U3 JPYTUX
y4€OHBIX MPEIMETOB U 3aj1a4 U3 PeasbHOM KU3HU; BBIPAKATh
(dbopMyIaMu 3aBUCUMOCTH MEX]ly BETUUUHAMU;

ITPy 07 ymeTh onepupoBaTh NOHITUAMHU: TOXKIECTBO,
TOKJECTBEHHOE NMpeoOpazoBaHue, ypaBHEHUE, HEPABEHCTBO,
CUCTEMA YpPaBHEHUH U HEPABEHCTB, PABHOCUJIBHOCTh
YPaBHEHUM, HEPABEHCTB U CUCTEM, PALIUOHAIIBHBIE,
UppalMOHATIbHBIE, IOKAa3aTeNIbHbIE, CTCIICHHBIE,
JorapupMHUECKue, TPUTOHOMETPUYECKHE YPAaBHEHMS,
HEPABEHCTBA U CUCTEMbI; YMEHHE PEllIaTh YpaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C ITOMOIIBIO PA3JINYHBIX IPUEMOB;
pelaTh ypaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaAMETPOM;
IPUMEHSTh YpaBHEHMsI, HEPAaBEHCTBA, X CUCTEMBI JIJIs
peleHns MaTeMaTUYeCKUX 3aa4 U 3a7a4 U3 pa3InyHbIX
oOacTeil HayKH U peanbHOM KU3HH;

ITPy 16 ymeTs cBOOOAHO ONEPUPOBATH MOHATUSIMHU:
JBUKEHHE, TapAJUIEIbHBIA IEPEHOC, CHMMETPHS Ha
IUIOCKOCTH U B IIPOCTPAHCTBE, TOBOPOT, IPe0OpazoBaHue
no00us, mo100HbIe (GPUTYPBI; YMEHUE PACIIO3HABATH PaBHbIE
U 110/100HbIe (PUTYpBI, B TOM YHUCII€ B IPUPOJIE, HCKYCCTBE,
aApXUTEKTYpE; YMEHHUE UCII0JIb30BaTh T€OMETPUUECKUE
OTHOILIEHHUSI, HAXOAUTh F€OMETPUUECKHE BETUUNHBI(JINHA,
yTroJl, IJI0Ia (b, 00bEM) IIPH PELICHUH 3a7a4 U3 IPyTux
y4eOHBIX IPEMETOB U U3 PealbHOH KU3HY;

OK 03. [InanupoBars u

JIP 12 chopMHpOBaHHOCTh HPABCTBEHHOT'O CO3HAHMS,

I1P6 03 ymeTh oneprpoBaTh MOHATHSIMHU: PALIMOHAIBHBIE,




peann30BBIBAThH
COOCTBEHHOE
npodeccuoHabEHOE U
JMYHOCTHOE Pa3BUTHE,
MPEANPUHIMATEIbCKYIO
JEATeIBHOCTD B
npodeccruoHanbHOH cdepe,
UCIIOJIb30BATh 3HAHUS 110
(uHaHCOBOH I'PaMOTHOCTH
B Pa3JIMYHBIX )KU3HEHHBIX
CHUTYaIHSIX;

3THUYECKOI0 NOBE/ICHUS;
JIP 13 cnocoGHOCTh OIICHWBATh CUTYAIHIO U
MIPUHUMATh OCO3HAHUE PEILICHUSI, OPUEHTUPYSCH Ha
MOpPJIbHO-HPaBCTBEHHbBIE HOPMBI U IIEHHOCTH;

JIP 14 oco3HaHu€ JIMYHOrO BKJIa/a B IOCTPOECHUE
YCTOWYUBOTO OyAyIIETo;

JIP 15 0TBETCTBEHHOE OTHOILLIEHUE K CBOUM POJIUTEISAM
U (WJIK) IPYTUM 4YJeHaM CEMbH, CO3/IaHUIO0 CEMBbU Ha
OCHOBE OCO3HAHHOTO MPUHATHUS LIEHHOCTEN CEMEMHOM
KU3HHU B COOTBETCTBHUHM C TpaguUusiMu HapoaoB Poccuu;
MP 36 camOoCTOSTENBHO OCYIIECTBIISIT
MO3HABATENBHYIO JESITeNbHOCTb, BBISBIIATH MPOOJIEMBI,
CTaBUTH M (POPMYIIMPOBATH COOCTBEHHBIE 3a/1a41 B
00pa3oBaTeNbHOM IEATENHHOCTH U KU3HEHHBIX
CUTYaIHsX;

MP 37 caMOCTOSATENBHO COCTABIIATH IJIaH PELICHUS
MIPOOJIEMBI C YYETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPECTABICHU;

MP 42 naBaTh OLICHKY HOBBIM CHUTYaIlUsIM, BHOCUTD
KOPPEKTHUBBI B EATEIBHOCTD, OLIEHUBATh COOTBETCTBHE
PEe3yIABTATOB LEJSIM

MP 43 BnaseTs HaBbIKAMU [103HABATEIbHON pediekcun
KaK OCO3HAHUs COBEPIIAEMBIX IEUCTBUI U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHU; MCIOIb30BaTh MPUEMBI PEPIIEKCUN IS
OLICHKH CUTYAIllH, BEIOOpa BEPHOTO PEIICHUS;

MP 44 ymeTh OlICHUBAaTh PUCKH U CBOEBPEMEHHO
MPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

JIP 38 chopMupoBaHHOCTH BHYTPEHHEH MOTHBAIIUH,
BKJIIOYAIOLIUN CTPEMIIEHHUE K TIOCTUKEHUIO LIeNU U
yCrexy, ONTUMU3M, HHAIIHATUBHOCTh, YMECHHE
J€MCTBOBATH, UCXOAS U3 CBOUX BO3MOYKHOCTEN;

JIP 39 chopMupOBaHHOCTh AMIIATHH, BKIFOYAIOICH

UppalMOHATIbHBIE, TIOKA3aTENIbHbIE, CTEIICHHBIE,
JorapupMHUECKUe, TPUTOHOMETPUYECKHE YPAaBHEHUS U
HEPAaBEHCTBA, UX CUCTEMBI;

IIP6 10 ymeTh onepupoBaTh NOHATUSAMU: MHOTOIPaHHUK,
CEUYeHHE MHOTOTrpaHHMKa, KyO, mapajienenumnes, Npu3ma,
nupamuia, Gurypa U HOBepXHOCThb BPALCHUs, IUIUHID,
KOHYC, map, cepa, ceueHust PUrypsl BpalieHus, MI0CKOCTb,
Kacarolasicsi cepsl, UINHAPA, KOHyca, IUI0IAb
MOBEPXHOCTU MUPAMUIbl, IPU3MBI, KOHYCa, LIMIUHAPA,
wiomaab chepsl, 00beM Kyda, IpSIMOYTOIbHOTO
napajuieJenunen1a, TMpaMubl, IpU3Mbl, UIKHIPA, KOHYCA,
1apa; yMeHHue U300pakaTb MHOIOI'PAaHHUKH U TIOBEPXHOCTH
BpallleHUs1, UX CEYEHUS OT PYKH, C IOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPE/ICTB; YMEHHE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrio3HaBaTh IPaBUIbHbIE MHOTOTPAHHUKHY;

ITP6 13 ymeTs onepupoBaTh HOHATUAMHU: MIPSIMOYTOJIbHAS
CUCTEMA KOOPJIMHAT, KOOPAUHATHI TOUKH, BEKTOP,
KOOpJMHATHI BEKTOPA, CKAISIPHOE ITPOU3BEACHUE, YTOJ
MEXJly BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEEHUE BEKTOpA
Ha YKCJI0; HAXOAUTh C MOMOIIbIO U3YUYEHHBIX (HOpMyII
KOOpJMHAThI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXKAY ABYMs
TOYKaMH;




CTIIOCOOHOCTH MMOHMMATh SMOIIMOHATILHOE COCTOSTHUE
IPYTUX, YYUTHIBATh €r0 MPHU OCYIICCTBICHUN
KOMMYHHKAIUH, CIIOCOOHOCTh K COUYBCTBHUIO U
COTIEPEKUBAHUIO;

JIP 40 chopMHUPOBAHHOCTH COIMATBHBIX HABBIKOB,
BKJTIOYAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIIICHHUS C
JOPYTUMH JFOIBMHU, 3a00THTCS, IPOSBIISTH HHTEPEC U
paspeniath KOHQJIUKTHI

OK 04. DpdextuBHo
B3aWMOJIENCTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaH/IE;

MP 09 BnaneTb HaBbIKAMU y4€OHO-UCCIIEIOBATEIHCKON
IIPOCKTHOM ¥ COLIUAIILHOM ACATEIbHOCTH;

MP 30 noHuMaTh ¥ UCTOJIB30BaTh MPEUMYIIIECTBA
KOMaHIHOW ¥ UHAMBUYalIbHOI paboThI;

MP 32 npuHUMAaTh eI COBMECTHOU JEATEIHLHOCTH,
OpPraHMU30BbIBATH U KOOPAWHUPOBATH JEHCTBUS 10 €€
JTOCTYDKCHHIO: COCTABIATH IUIAH JICHCTBHIA,
pacnpeneaTh pojau ¢ y4eTOM MHEHUH yYaCTHUKOB,
00CyXJ1aTh pe3yIbTaTbl COBMECTHON pabOThI;

MP 07 KoOpAMHUPOBATH U BBINOJIHATH pabOTy B
YCJIOBHSIX PEaIbHOT0, BUPTYAJIBHOIO U
KOMOMHHUPOBAaHHOT'O B3aUMOJIECHCTBUS;

MP 35 ocyniecTBisTh TO3UTUBHOE CTPATETUUECKOE
MIOBE/ICHNE B PA3JIMYHBIX CUTYyalUsX, IPOSBIATh
TBOPUYECTBO U BOOOpakeHue, ObITh MHULIMATUBHBIM
MP 45 npuHMMAaTh MOTHBBI U ApIYMEHTBI JPYTHUX
JIIOJIEH IIPU aHAJIM3€ PE3YJIbTATOB JAEATEIbHOCTH;
MP 48 npusHaBaTh CBOE IPaBO U NMPABO IPYTUX JHOACH
Ha OIITNOKH;

MP 49 pa3BuBaTh ClIOCOOHOCTH TOHUMATh MUD C
MTO3ULUH IPYTOr0 YEJIOBEKa

IIP6 8 ymeTh onepupoBaTh MOHITHAMU: CITYyYaHHBIN OIBIT U
cilydaifHoe COOBITHE, BEPOSITHOCTD CIIy4aifHOI'O COOBITHS;
YMEHHUE BBIYHUCIISITh BEPOSTHOCTH C UCTIOIH30BAHUEM
rpaMuecKux METO0B; IPUMEHATh (POPMYJIbI CII0XKEHUS U
YMHOKEHUS BEPOATHOCTEN, KOMOMHATOPHBIE (PAKTHI U
(dbopMyIIbI IPU pEeIIEHUH 33]1a4; OLIEHUBATh BEPOSATHOCTH
peasibHbIX COOBITHIA; 3HAKOMCTBO CO CIIy4aiHBIMU
BEJIMYMHAMU; YMEHHUE [IPUBOAUTH IPUMEPHI MOSIBICHUS
3aKOHa OOJIBIINX YKCEN B MPUPOTHBIX U OOIIECTBEHHBIX
SBJICHUSX;

ITPy 06 ymeTs cBOOOAHO ONEPUPOBATH MOHATUSMU: CTETIEHb
C LIeJIBIM TTOKa3aTesleM, KOPeHb HaTypajJbHON CTENEeHH,
CTENEHb C pallMOHATIbHBIM MOKa3aTelIeM, CTETIEHD C
JeMCTBUTENIBHBIM NIOKa3aTeNneM, JiorapudM 4ucia, CHHYC,
KOCHHYC U TaHT€HC MPOU3BOJILHOTO YHCIA;

ITPy 08 ymeTs CBOOOHO ONEPUPOBATH MOHATHIMU: TpapuK
byHKIMM, 0OpaTHas PYHKIIHS, KOMIIO3ULUS QYHKIIUH,
TuHeWHas QyHKUus, KBaJpaTuyHas QyHKIH, CTeIIeHHAs
(GYHKIHS C IETBIM ITOKa3aTelleM, TPHTOHOMETPHUYECKHE
¢byHK1IMH, 0OpaTHBIE TPUTOHOMETPUYECKHE (QYHKIIUH,
HoKa3aresabHas U Jorapupmudeckas GyHKIHUN; YMEHHE
CTpOUTH Tpaduka QyHKIUI, BBIMOIHATH IPEOOPa3OBaAHUS
rpa¢ukoB PyHKIUMH; yMEHHE UCIIOJIb30BaTh TpaduKu
(bYHKUMH 17151 U3Y4YEHUs IPOLIECCOB U 3aBUCUMOCTEN Tpu
pELICHUH 33]1a4 M3 IPYTHX YISOHBIX IPEIMETOB H U3




peabHOM JKU3HU; BRIpaXKaTh (POpMyTIaMH 3aBHCUMOCTH
ME/1y BETMYMHAMM; CBOOOJHO OTIEPUPOBATH MOHITHUSMHU:
YETHOCTh (DYHKIINH, IEPHOAUYHOCTD (PYHKITHH,
OTPaHMYCHHOCTH (PYHKIINH, MOHOTOHHOCTH (DYHKIIUH,
IKCTpeMyM (YHKIIMU, HANOOJIbIIee U HAMMEHbBIIIee 3HAaUCHUE
(GYHKIIMM Ha TPOMEXKYTKE; YMETh IPOBOANUTH HCCIICIOBAHUE
(YHKINHU; yMETh UCIOIb30BATH CBOMCTBA U TPAPUKH
(GYHKIMH A7 peLIeHUs] ypaBHEHUI, HEPaBEHCTB U 3a/1a4 C
napamMeTpamu; n300pakaTh Ha KOOPAWHATHOM TIIOCKOCTH
MHOXECTBa PElICHU YpaBHEHUI, HEPABEHCTB U X CHCTEM;

OK 05. OcymiecTBiATh
YCTHYIO U TUCHbMEHHYIO
KOMMYHHKAIMIO HA
rOCy/IapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
y4eTOM 0COOEHHOCTEH
COLIMAJILHOTO U
KyJIbTYPHOTO KOHTEKCTA,

JIP 16 >crernyeckoe OTHOLIEHHE K MUPY, BKIIOUas
3CTETUKY ObITa, HAYYHOI'O M TEXHUYECKOI'O TBOPUECTBA,
CIOpTa, TpyJa U OOLIECTBEHHBIX OTHOILIEHUH;

JIP 17 cnocoOHOCTh BOCIIPHHUMATh Pa3IMYHbBIC BUIbI
HCKYCCTBA, TPAAULMU U TBOPYECTBO CBOETO U IPYTHUX
HapoJ0B, OIYIIATh YMOLMOHAIIEHOE BO3/IEHCTBHE
HCKYCCTBa;

JIP 18 y6exxaeHHOCTh B 3HAUMMOCTH JUIsl TIMYHOCTH U
o011ecTBa 0TEUECTBEHHOTO U MUPOBOI'O UCKYCCTBa,
THUYECKUX KYJIbTYPHBIX TPaJULUI U HAPOJHOTO
TBOPYECTBA;

JIP 19 roToBHOCTB K CaMOBBIPa)KEHUIO B Pa3HBIX BUJAX
HCKYCCTBa, CTPEMJIEHUE TIPOSBIIATh KAYECTBA
TBOPYECKOH JIMYHOCTH;

MP 26 ocymiecTBIsATh KOMMYHHKAIIMH BO Bcex chepax
KHU3HU;

MP 27 pacrio3HaBaTh HEBEpOAIbHBIC CPEICTBA
o0I1IeHus, TOHUMATh 3HAYCHHE COLMAIIbHBIX 3HAKOB,
pacro3HaBaTh IPEIIOCHUIKNA KOH(DIMKTHBIX CUTYalMH U
CMSr4aTh KOH(IUKTBL;

MP 29 pa3BepHYTO U JJOTUYHO HU3JIaraTh CBOX TOUKY
3pEHHUs C UCIIOIb30BAHUEM SI3BIKOBBIX CPEACTB

ITPy 12 ymeTs onepupoBaTh NOHITUIAMHU: CPEIHEE
apudmMeTHuecKoe, MeuaHa, HauboJbIllee U HaUMEHbLIIee
3HAuEHUs, pa3Max, AUCIEPCUsl, CTAaHIaPTHOE OTKIIOHEHHE
YHCIOBOr0 HAOOPa; yMETh U3BJIEKaTh, UHTEPIPETUPOBATH
nH(pOpMaLKIO, IPEJICTABICHHYIO B TaOIUIaX, HA
JauarpaMmmax, rpadukax, OTpaxkarollyto CBOMCTBA peabHbIX
IIPOLIECCOB U SIBJICHUI; MPEACTaBIATh UHPOPMAIUIO C
MIOMOILBIO TaOJIMII ¥ TUarpaMM; Ucciae10BaTh
CTaTHUCTUYECKHUE JIAHHbIE, B TOM YHUCIIE C IPUMEHEHUEM
rpaMuecKux METOA0B U 3JEKTPOHHBIX CPE/ICTB;

ITP6 09 ymeTs onepupoBaTh NOHITUSMU: TOUKa, IIpsiMasi,
IJIOCKOCTB, IPOCTPAHCTBO, ABYIPaHHBIN yroi,
CKpEIIMBAaOIIKECs IPSIMbIE, MAPAIIEIIBHOCTD U
NEPIEHIUKYIJISIPHOCTD MPSIMBIX U IIJIOCKOCTEH, YTOJI MEXAY
IPSIMBIMH, YTOJI MEKY MPSIMON U IUNIOCKOCTBIO, YTOJ MEKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH,
paccTosiHuEe MEXy MPSMBIMU, PACCTOSTHIUE MEXKIY
IUIOCKOCTSIMU; YMETh UCIIOJIb30BaTh IIPU PELLIEHUH 3a1a4
U3y4eHHbIE (PAKTHI U TEOPEMBI IIJITAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MUPA;

OK 06. ITposiBisiTh

JIP 02 oco3HaHMe CBOMX KOHCTHUTYLMOHHBIX IIPaB U

IIP6 12 ymMeTh onepupoBaTh MOHATHSIMU: IPSIMOYTOJIbHAS




IPa’KJIaHCKO-
MaTPUOTHYECKYIO MTO3ULUIO,
JEMOHCTPHUPOBATH
OCO3HAaHHOE ITOBEICHNE Ha
OCHOBE TPaJULIMOHHBIX
00111€4eTI0BEYECKIX
IIEHHOCTEH, B TOM YHCIIC C
y4€TOM rapMOHU3aLNN
MEKHAIMOHAIbHBIX U
MEXPETUTNO3HBIX
OTHOILIEHUH, TPUMEHSATh
CTaHapThl
AHTUKOPPYILIHOHHOTO
IIOBE/ICHNUS;

0053aHHOCTEH, yBa)KCHHE 3aKOHA U TIPABOTIOPS/IKA;
JIP 03 npuHsATHE TPAIUIIMOHHBIX HAIIMOHATBHBIX
00I1IeYeTIOBEYECKIX TYMAHUCTHUCCKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

JIP 04 roTOBHOCTH IPOTUBOCTOSATH UACOIOTHH
JKCTpEeMH3Ma, HallMOHAIM3Ma, KceHodoouw,
JUCKPUMMHALIMY IO COLMANIBHBIM, PEIUTHO3HBIM,
PacoBbIM, HAIIMOHAIBHBIM MPU3HAKAM;

JIP 05 roTOBHOCTB BECTH COBMECTHYIO JIEATEIILHOCTh B
MHTEpeCcax rpa)J1aHCKOro oOIIecTBa, y4acTBOBATh B
caMOYTIpaBJIEHUU B 0011e00pa3oBaTeIbHOM
OpraHM3aliy U JETCKO-IOHOIIECKUX OpraHu3aIusX;
JIP 06 ymeH#e B3aUMOJICHCTBOBATD C COITUATLHBIMU
MHCTPYMEHTaMH B COOTBETCTBUHU C UX QYHKLIUAMHU U
Ha3HAYCHHEM;

JIP 07 rOTOBHOCTbh K TYMAaHUTAPHON U BOJIOHTEPCKOMN
NeSITENIbHOCTH;

JIP 08 cchopMUpOBaHHOCTH POCCHIICKOM TpaK TaHCKON
UJEHTUYHOCTH, TaTPUOTU3MA, YBAXKEHUS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTH nepen Poaunon,
TOPAOCTH 3a CBOM Kpall, CBOXO POJUHY, CBOU SI3bIK U
KYJbTYpY, IPOILJIOE U HACTOsLIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

JIP 09 11eHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM
CHUMBOJIaM, HICTOPUYECKOMY U IPUPOTHOMY HaCIIEHIO,
NaMsATHUKAM, TpaJulusaM Hapo1oB Poccun,
noctuxeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE
TEXHOJIOTUSAX U TPYAE;

JIP 10 uaeitHas yOexAeHHOCTh, TOTOBHOCTD K
CIIy>KEHHIO M 3allUTE OTEYECTBA, OTBETCTBEHHOCTH 3a
ero cyap0y;

MP 09 oBnaneHne HaBbIKAMU y4eOHO-
WCCIIEIOBATENILCKOM, MPOEKTHON U COIMAIIBHOM

CUCTEMA KOOPJMHAT, KOOPAUHATHI TOUKHU, BEKTOP,
KOOpPJMHATHI BEKTOPA, CKAIIPHOE TPOU3BEACHUE, YTOJI
MEXJly BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA
Ha YHUCJI0; HAXOAUTh C TOMOILBIO H3YUYEHHBIX (hopMyT
KOOpJIMHAThI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXKIY ABYMS
TOYKaMU;

I1P6 14 ymeTs BBIOMpATH MOAXOISIINI U3YYSHHBIA METO/
JUIS peLIeHUs 3a7jauil, paclio3HaBaTh MaTeMaTHUeCKue (aKkThl
Y MaTeMaTUYECKUE MOJIENIH B IPUPOAHBIX U OOLIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE; YMEHHUE IPUBOJUTH IIPUMEPHI
MaTE€MaTHYECKUX OTKPBITHI POCCUICKON U MUPOBOU
MaTeMaTUYECKON HAYKH;

I1P6 08 ymeTh onepupoBaTh MOHATUSIMH: CIIyYailHBIA OMBIT U
cilydaifHoe COOBITHE, BEPOSITHOCTD CIIy4aifHOI'O COOBITHS;
YMETb BBIYHUCIISATH BEPOATHOCTD C UCIOJIB30BAHUEM
rpagMuecKux METO0B; IPUMEHATH (POPMYJIBI CIIOXKEHUS U
YMHOKEHUS BEPOATHOCTEN, KOMOMHATOPHBIE (PAKTHI U
(dbopMyJIBI IPU pelIeHUH 3a/1a4; OLIEHUBATh BEPOSATHOCTH
peasbHbIX COOBITHIA; 3HAKOMCTBO CO CIIy4ailHBIMU
BEJIMYMHAMU; YMEHHUE TPUBOJUTH IIPUMEPHI TIOSIBIICHUS
3aKOHa OOJIBIIMX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX
ABJICHUSX;




JACATCIIBHOCTH

OK 07. ConeiicTBOBaThH
COXPaHEHUIO OKPYXKaroLIeh
Cpelbl,
pecypcocOepekeHunIo,
MIPUMEHSITh 3HaHUSI 00
M3MEHEHUH KJIMMaTta,
MIPUHIIMIIBI OEPEKITMBOTO
MIPOU3BOJICTBA,

3¢ peKTUBHO NEHCTBOBATH B
YpE3BBIYANHBIX CUTYAIUSX;

JIP 30 He npyuHUMATH ACHCTBHS, TPUHOCSIIEE BPE
OKpYKarollei cpese;

JIP 31 ymeTh MpOrHO3UPOBATh HEOIArONIPUSATHBIE
9KOJIOTUYECKUE MOCIESACTBUS IPEANPUHUMAECMBIX
JEWCTBUM, IPEOTBPALIATh UX;

JIP 32 pacupuTh ONbIT ACSTEIHLHOCTH SKOJIOTUUECKON
HaIlpaBJIEHHOCTH;

MP 05 pa3pabaTbiBaTh IUIaH PEILIEHUS IPOOIJIEMBI C
Y4E€TOM aHaJIN3a UMEIOIINXCA MAaTepUATIbHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

MP 17 ocyuiecTBasTh LENEHANPABICHHbBIN TOUCK
repeHoca CpeiCTB U COCOOOB JACHCTBUS B
podecCHOHANBHYIO CPEeay;

MP 18 ymeTh IepeHOCUTh 3HaHUS B ITIO3HABATEIBHYIO U
MPAKTUYECKYIO0 00JIACTH KUZHEIEATEIILHOCTH;

MP 34 npenjaratb HOBbIE TPOEKTHI, OIIEHUBATH UJIEH
MO3ULIMY HOBU3HBI, OPUTUHAJIBHOCTH;

MP 38 naBaTh OLIEHKY HOBBIM CUTYyaIlUsIM, BHOCUTh
KOPPEKTHUBBI B EATEIBHOCTD, OLIEHUBATh COOTBETCTBHE
pPE3YIBTATOB IEJISIM

ITP6 04 ymeTh onepupoBaTh MOHATUIMH: (QYHKITHS,
HenpepbIBHAA QYHKIHS, TIPOU3BOIHAS, IEPBOOOpaA3Has,
OTIpe/IeNIEHHBI HHTETPall; YMETh HAXOIUTh MPOU3BOIHbBIE
AJIEMEHTAPHBIX (PYHKLNH, UCIIOIb3YsI CIIPAaBOYHBIE
MaTepuaibl; UCCIE0BATh B MPOCTEHIINX CIIydasX QyHKIUU
Ha MOHOTOHHOCTB, HAXOJUTh HAUOOJIbIIIEE U HANMEHBIIIEE
3HaYeHUe PYHKIUIA; CTPOUTH TpaduKu MHOTOUJICHOB C
MCIIOJIb30BaHUEM amapaTa MaTeMaTHYECKOr0 aHaIu3a;
MPUMEHSATH MPOU3BOHYIO IIPU PELICHUH 33/1a4 Ha JIBU>KCHHUE;
pelaTh IPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4l HA
HauOoJIbIlIee ¥ HAMMEHbIIee 3HAUCHUs, HAa HAXOXKICHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

IIp6 11 ymeTs onepupoBaTh HOHATUSAMU: JBUKEHUE B
IIPOCTPAHCTBE, NOJOOHBIE (PUTYPHI B IPOCTPAHCTBE;
MCIIOJIb30BaTh OTHOIICHUE TUIONIA el TOBEPXHOCTEH U
00BeMOB MOAOOHBIX GUTYp IIPHU PELICHUHN 3a]1aY;

IIP6 12 yMeTh BBIYUCIATh TEOMETPUUECKHE BETUUUHBI
(nymuHa, yrou, miomaab, 00beM, II0MAas TOBEPXHOCTH),
MCIOJIb30BaTh U3yUEHHBIE (DOPMYIIBI U METOIBL;

IIK 1.3. IIpoBoauTts yuer
JICHEKHBIX CPEJICTB,
0(hopMIIATH JEHEKHBIE U
KAacCOBBIE JOKYMEHTHI;

JIP 24 TOTOBHOCTB K TPYZy, OCO3HaHHUE LIEHHOCTHU
MacTepcTBa, TPYI0JII00HE;

JIP 25 roTOBHOCTb K aKTUBHOM J1€ATEbHOCTH
TEXHOJOTUYECKOW U COLMAIBHON HAITPABJICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATH, TUIAHUPOBATH U
CaMOCTOATEIIBHO BBINOJHATH TAKYIO JAESATENbHOCTD;
JIP 27 TOTOBHOCTB U CLIOCOOHOCTH K 00OPa30BaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCE KU3HMU;

JIP 35 oco3HaHMEe IEHHOCTH HAYy4YHOU JESITEIbHOCTH,
TOTOBHOCTBH OCYIIECTBIIATH MPOCKTHYIO U
HCCIIEIOBATENIBCKYIO AEATEIbHOCTh MHANBUIYAJIbHO U B
TpyIIIe.

ITP6 06 ymeTh pemaTh TEKCTOBBIE 331a4M Pa3HBIX TUIIOB (B
TOM YHUCJIC HA MMPOLCHTHI, J0JIM 1 4aCTHU, HA ABUKCHUC,
paboTy, CTOMMOCTh TOBAPOB U YCIYT, HAJIOTH 3aJ[auu U3
o0yacTu ynpaBieHUs JINYHBIMU U CEMEWHBIMU (PMHAHCAMHU );
COCTAaBJIATH BBIPAXKCHUSA, YPABHCHU A, HCPABCHCTBA U UX
CUCTEMBI 10 YCIIOBUIO 33JIa4M, UCCIIE0BATh IMOJTYyYEHHOE
peleHre 1 OleHUBaTh MPaBIONOA00HOCTh PE3yIbTaTOB;
IIPy 02 ymeTh onepupoBaTh NOHATUSIMU: MHOKECTBO,
MOJAMHO’KECTBO, ONEPALUU HAJl MHOKECTBAMU; YMEHUE
HUCII0JIb30BATh TeOpeTHKO-MHO)KCCTBeHHBIfI arrmapar ajd
ONUCaHUs PEAIbHBIX MPOLECCOB U SIBJICHUHN NIPHU pPELICHUN
3aJa4, B TOM YHCJIE€ U3 APYTUX YYEOHBIX MIPEIMETOB,;




MP 10 ciocoOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITETbHOMY TTOMCKY METOJIOB PEIICHHUS
MPaKTUYECKUX 3a/1a4, MPUMEHEHHUIO Pa3TUYHBIX
METOJIOB MIO3HAHMUS,

MP 22 co3maBath TEKCTHI B pa3IUIHBIX (popmarax ¢
y4eTOM Ha3HaueHUus: HH(GOpPMaIUU U LIeTIEBOM
ayJUTOPUH, BEIOUPAst ONTUMAIBHYIO GOpMy
MIPEJICTABICHUS U BU3YaJIH3aliy;

MP 23 onieHMBaTh JOCTOBEPHOCTD, TIETUTUMHOCTD
nH(pOpMaIIUY, €€ COOTBETCTBHUE MTPABOBBIM M MOPAJILHO-
STUYECKUM HOpMaM;

ITPy 09 ymeTs CBOOOHO ONIEPUPOBATH MOHATHIMU:
HIOCJIEI0BATENBHOCTD, apu(METHIECKas! TPOTPECCHS,
reoMETpPHUECKasi MPOrPeccHsi, 0ECKOHEUHO yObIBArOIIAs
IPOTPECCHs; YMEHHE 3a/1aBaTh MOCIIET0BATEIILHOCTH, B TOM
YHCIIe C TOMOIIBIO PEKYPPEHTHBIX (HOPMYJI;

IIK 1.4. ®opmupoBaTh
OyXTajaTepcKue MPOBOIAKU
0 Y4YETy aKTUBOB
OpraHu3aliyi Ha OCHOBE
paboyero mnjaaHa cyeToB
OyXrajTepckoro yyera.

JIP 13 criocoOHOCTh OLIEHUBATh CUTYALUIO U
IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSCh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

JIP 24 roToBHOCTB K TPYAY, OCO3HAHUE LIEHHOCTH
MacTepcTBa, TPYI0JI00HE;

JIP 34 coBepiiieHCTBOBAHHE SI3bIKOBOW U YMTATEIIbCKOM
KYJIBTYPBI KaK CPEICTBA B3aUMOICHCTBUS MEKILY
JIFOJIBMU U TTIO3HAHMS MUPA;

MP 05 pa3pabarbIBaTh IUIaH pPELIEHUs TIPOOIEMBI ¢
Y4ETOM aHAJIN3a UMEIOLIUXCSI MAaTEPUAIIBHBIX U
HEMaTepHUaabHbIX PECYPCOB;

MP 07 koopaAMHUPOBATH U BBITIOJIHATH PadOTy B
YCIIOBUSX PEAJIbHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

MP 14 BbIABIATH NIPUUMHHO-CIIECTBEHHBIE CBA3H U
aKTyaJIM3UpOBaTh 33]1a4y, BBIBUTATh THUIIOTE3Y €€
pelIeHNs, HaXOAUTh apTyMEHTBHI 7Sl I0Ka3aTeIbCTBa
CBOMX YTBEPXKJICHUH, 3a7aBaTh [1apaMeTPbl U KPUTCPUN
peLieHus;

MP 22 co3aaBaTh TEKCTHI B Pa3IUYHBIX opMaTax ¢
y4eTOM Ha3HaueHHs WH(POPMAIIUU U L1E€TEeBOM
ayIUTOPHUH, BEIOHUpasi ONTUMAITBHYIO hOpMY

ITP6 0S ymeTs onepupoBaTh MOHATUAMU: pPallMOHAJIbHAS
byHKIWMsA, ToOKazaTenpHas QyHKIUS, CTENICHHAs! (PYHKIINS,
Jorapupmuueckas QyHKLUs, TPUTOHOMETPHUECKHUE
byHKIuKM, 00paTHbIe QYHKIUU; YMETh CTPOUTH rpapuKu
U3y4YeHHBIX (PYHKIMHA, UCII0JIb30BaTh rpauKu IpU U3yUYSHUN
IIPOLIECCOB U 3aBUCUMOCTEH, IPHU PELIEHUHU 3a]1a4 U3 IPYrHX
y4eOHBIX IPEAMETOB U 33J1ayu U3 pealbHOM KHU3HH; BBIPAXKATh
(dbopMysiaMu 3aBUCHUMOCTH MEXAY BEIMUNHAMU;

ITP6 06 ymeTh periaTh TEKCTOBBIE 33/1a4M PA3HBIX THIIOB (B
TOM YHCJIE€ HA TIPOLIEHTHI, 10JIM U YaCTH, HAa IBUKEHUE,
paboTy, CTOMMOCTH TOBAapOB U YCIIYT, HAJIOTH 3aJ1auu U3
o0nacTu ynpaBieHUs JINYHBIMU U CEMEUHBIMU (PMHAHCAMU );
COCTaBJIATh BBIPAXKCHMSI, yPaBHEHHUS, HEPABEHCTBA U UX
CHCTEMBI 10 YCIIOBHIO 33J]a4H, UCCIIEJ0BATh MOIY4EHHOE
pelleHre U OLEHUBATh MPaBAONOJOOHOCTh PE3YIbTATOB;
IIP6 07 ymeTh onepupoBaTh MOHATUSIMU: CPETHEE
apudmMeTHuecKoe, MeauaHa, HauOoJbIlee 1 HaUMEHbIIIee
3HA4eHUs, pa3Max, AUCIEePCHsl, CTAaHJapTHOE OTKJIOHEHHUE
YHCIOBOr0 HAOOPa; yMETh U3BJIEKaTh, HHTEPIIPETUPOBATh
uH(pOpMaLKIO, TPEJICTABICHHYIO B TaOIUIaX, Ha
JIuarpaMmmax, rpadukax, OTpaXkarollyto CBOMCTBA pealbHbIX
MIPOLIECCOB U SIBJICHUI; MPEACTaBIATh HHGOPMAIIUIO C




MMpCACTABJICHUA U BU3YyaJIM3alluH,

MIOMOMIbIO TaOJIUI] U JUarpamm; UCCIIEN0BaTh
CTaTUCTUYECKUE JAHHBIE, B TOM YHUCIIE C IPUMEHEHUEM
rpaMuecKuX METOAOB U SJIEKTPOHHBIX CPEJICTB;

IIP6 08 ymeTh onepupoBaTh NOHATUSIMU: CIIyYalHBINA OMBIT U
CIIy4aifHOE COOBITHE, BEPOSTHOCTh CIIYYaifHOTO COOBITHS;
YMETb BBIYUCIIATH BEPOATHOCTD C UCIIOJIB30BAHUEM
rpauUecKuX METO0B; MPUMEHATH (POPMYIIBI CIIOKEHUS
YMHOKEHUS BEPOSATHOCTEH, KOMOMHATOpHBIE (DAKTHI U
(GopMyJIbI IPU PELICHUH 33/1a4; OLIEHUBATh BEPOATHOCTH
peanbHbIX COOBITUI; 3HAKOMCTBO CO CIIy4aifHbIMU
BEITMYMHAMU; YMEHUE TTPUBOJAUTH MPUMEPHI TOSIBIICHHS
3aKOHa OOJIBIIMX YKCEN B IPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSIX

I1P6 14 ymeTs BbIOUpaTh MOAXOAAIIUN U3yUEHHBI METOT
JUISl peIIeHUs 3a]1a4uM, paclio3HaBaTh MaTeMaTHUeCKHe (PaKThI
¥ MaTeMaTUYECKUE MOJIENH B IPUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSX, B UCKYCCTBE; YMEHHUE IPUBOIUTH IPUMEPDI
MaTEMaTUYeCKUX OTKPBITHUM POCCUNCKON U MUPOBOU
MaTEeMaTU4YeCKON HayKH;

ITPy 01 ymeTs onepupoBaTh NOHATUAMHU: ONPEIEIICHNUE,
aKcuoma, Teopema, CleICTBIE, CBOMCTBO, IPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIE (POPMYIHPOBKH; YMEHHE
dbopmyIupoBaTh 0OPaTHOE U MIPOTHBOIIOIOKHOE
YTBEPKICHHE, IPUBOJUTH TPUMEPHI U KOHTP MPUMEPHI,
MCIIOJIb30BaTh METOJ] MATEMaTUYECKOW MHIYKIIUH;
IIPOBOAMTD JOKA3aTEIbCTBEHHBIE PACCY X ACHUSI IPU
pELIeHUH 3a1a4, OLIEHUBATh JIOTUYECKYIO IIPABUIBHOCTD
pacCyKIeHUN;

IIPy 02 ymMeTh onepupoBaTh NOHATUSIMU: MHOKECTBO,
IIOJIMHO>KECTBO, ONIEPALIUN HaJ MHOXKECTBAMHU; YMEHHE
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar 1is
OINMCAHUS PEAJIBHBIX IIPOLIECCOB U SIBJICHUM ITPU PELIEHUH
3aJa4, B TOM YHCJIE€ U3 APYTUX YYEOHBIX MIPEIMETOB,;




ITPy 03 ymeTs onepupoBaTh MOHATUAMU: Tpad, CBIAZHBIN
rpad, nepeBo, UK, Tpad Ha INIOCKOCTH; YMEHHE 33/1aBaTh U
OTIMCHIBATH TPadbl pa3IMYHBIMU CIIOCOOAMU; MCTIOIB30BATh
rpadsl Ipu peIIeHUH 3a/1a4;

ITPy 04 ymeTs cBOOOHO ONEPUPOBATH MOHATUSAMHU:
coYyeTaHue, NepPecTaHOBKA, YUCIIO COUYETaHUH, YUCIIO
NepecTaHoBOK; OMHOM HpIOTOHA; yMEHHE IPUMEHSTD
KOMOMHATOpHBIE (DaKThl U PACCYXKAECHUS JUIsl pellieHHs 3a/1a4;
ITPy 05 ymeTs onepupoBaTh NOHATUSMHU: HATypalbHOE
4HCII0, LIEI0€ YACIIO, OCTATOK 110 MOAYJII0, PALMOHAIBHOE
YHCII0, UPPALMOHAIBHOE YUCII0, MHOXKECTBA HaTypaJIbHBIX,
LEJIBIX, pAllMOHAJIBHBIX, JEHCTBUTENbHBIX YUCET; YMEHHE
UCTIOJIB30BATh MPU3HAKH JIETUMOCTH, HANOOIBIITUI OOIITHIA
JIeUTeNb U HauMeHbllee o0111ee KpaTHOE, allrOPUTM
EBknuza npu penieHuu 3aad; 3HaKOMCTBO C pa3InYHbIMU
MO3ULIMOHHBIMU CUCTEMaMH CUMCIICHHUS;

ITPy 08 ymeHue cBoOOIHO ONEpUPOBATh MOHATUAMU:
YEeTHOCTh (PYHKIIUH, IEPUOAUYHOCTD (PYHKIHH,
OTpaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTH (DYHKIIUH,
IKCTpeMyM (YHKIMHU, HanOOoJIbllIee U HAaMMEHbIIIee 3HaUeHUe
(GYHKIIMM Ha IPOMEXKYTKE; YMEHUE MPOBOJIUTH UCCIIEA0BAHNE
(GYHKLIMHU; YMEHHE UCIIOIb30BATh CBOMCTBA U IpauKU
GYHKIUM 1S peleHysl ypaBHEHUH, HEPaBEHCTB U 3aja4 ¢
napamMeTpamu; n300pakaTh Ha KOOPIAMHATHOM MIIOCKOCTH
MHOX€ECTBA PEIICHUN YPABHEHUI, HEPABEHCTB U UX CUCTEM;
ITPy 09 ymeTs CBOOOHO ONEpUPOBATH MOHATHIMHU:
II0CJIEI0BATENBHOCTD, apu(METHYECKas! IPOrPECCHs,
reoMeTpuyYecKasi Mporpeccusi, 0eCKOHEUYHO yObIBaroIas
Iporpeccusi; yMEHHUe 3aJaBaTh [10CIE10BATEIbHOCTH, B TOM
YHCIIe C MOMOUIbIO PEKYPPEHTHBIX (hopMyII;

IIK 2.1. ®opmupoBats
OyXranTepckue MpOBOAKH
10 YYETy HCTOYHUKOB

JIP 27 TOTOBHOCTH M CIIOCOOHOCTH K 0Opa30BaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH KHU3HMU;
JIP 34 coBepiieHCTBOBAHUE A3bIKOBOM M UATATEIbCKOU

IIP6 2 ymeHnue onepupoBaTh HOHATUSMU: CTEIIEHb YUCIIA,
JorapugM YuCIia; YMEHHE BBIMOIHATH BRIYMCICHUE 3HAUEHUH
U ipeoOpa3oBaHus BEIPAXKEHHUH CO CTENEHSIMU U




AKTHUBOB OpraHuU3alv Ha
OCHOBE paboyero miaHa
CUETOB OYyXTaJITEpPCKOTO
ydera;

KyJbTYpPBbI KaK CPEACTBA B3aUMOJICHCTBUS MEXTY
JIOJbMU U ITIO3HAHUS MUPA;

JIP 37 ChopMHpOBaHHOCTH CAaMOPETYJINPOBAHUS,
BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATD
OTBETCTBEHHOCTH 3a CBOE II0BEICHUE, CIOCOOHOCTH
aJalTUPOBATHCA K DMOLMOHATIBHBIM U3MEHEHUSIM U
MPOSIBIISITh THOKOCTB, OBITH OTKPBITHIM HOBOMY;
MP 03 onpenensaTs Uenu AeSITEIbHOCTH, 331aBaTh
MapaMeTpsl U KPUTEPUU UX JOCTHKECHHUS;

MP 05 pa3pabarbIBaTh IUIaH PELICHUs IPOOIEMBI C
Y4ETOM aHaJIN3a UMEIOUINXCSA MaTepUaIbHbIX U
HEMaTepUaIbHBIX PECYPCOB;

MP 12 ¢popmMupoBaHH€e Hay4YHOTO TUIIA MBIIIICHMS,
BJIA/ICHUE HAYYHOU TEPMHUHOJIOTHEN, KIIFOUEBBIMU
MOHATUSIMU U METOJIaMU;

MP 21 BnaneTs HaBbIKaMU MOJTYYEHUS HHPOPMAIIHH U3

HMCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIIBHO
OCYLIECTBJIATD ITOUCK, aHAIN3, CUCTEMATU3ALINIO U
MHTEpIpEeTalMI0 UHPOPMALUK Pa3IMYHbIX BUIOB U
¢bopM npencTaBieHMs;

norapudmamu, Tpeodpa3oBaHUs JPOOHO-PAMMOHATBHBIX
BBIPAXKEHUI;

II1P6 03 ymeHue onepupoBaTh MOHATUSIMU: pAlIMOHATBHEIE,
UppalMoOHaNIbHbIE, TOKa3aTeNIbHbIEC, CTENICHHBIE,
JorapupMHUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHUS U
HEPAaBEHCTBA, X CUCTEMBI;

ITPy 08 ymenue cBOOOAHO ONEpUPOBATH MOHATUAMU: Tpaduk
dbyHKIHMH, 00paTHas PYHKIUS, KOMITO3UIHMS (QYHKITAH,
TuHeWHas QyHKIUS, KBaApaTuyHas QyHKIHS, CTeTICHHAS
(bYHKLHS C LIEIBIM [T0Ka3aTesleM, TPUTOHOMETPUYECKHE
GyHKIMHN, 00paTHBIE TPUTOHOMETPpUUYECKNE QYHKIUHY,
noKazarenbHas U jJorapudmuyeckas QyHKIUU; yMEHUE
CTPOUTH TPaPUKH (PYHKIHMIA, BBITOIHATH MPEOOPA30BAHNUS
rpadukoB QyHKIMI; yMEHHE UCTIOJIb30BaTh TpaduKu
GyHKIUH 1715 U3y4eHus IPOLECCOB U 3aBUCUMOCTEN MPHU
pEeIIeHNH 337249 U3 IPYTHX YUYEOHBIX MPEAMETOB U U3
peasibHO JKHU3HM; BBIpaXKaTh (OpMyJiaMU 3aBUCHMOCTH
MEXy BEIMYMHAMU; YMEHHE CBOOOIHO ONEpHpOBATh
MOHATUSIMH: YETHOCTD ()YHKIIMH, TIEPHOAMIHOCTH (PYHKITUH,
OTPaHUYEHHOCTh (PYHKLIMU, MOHOTOHHOCTh (DYHKIIUH,
AKCTpeMyM (YHKIUHU, HAUOOJIbIIIEe U HAUMEHbIIIEE 3HAYCHUS
(GYHKIMU Ha IPOMEKYTKE; YMEHUE MPOBOJAUTH UCCIIEIOBaHHE
(GYHKIIMHM; YMEHUE UCTOIb30BaTh CBOMCTBA U rpapuKu
(byHKUMH 1715 pelieHus ypaBHEHHM, HEpaBEeHCTB U 3a/1a4 ¢
napaMeTpamu; U300pakaTh Ha KOOPIMHATHON IJIOCKOCTH
MHOXECTBa PElICHUH YpaBHEHUI, HEPABEHCTB M UX CUCTEM;

IIK 2.5. ITpoBoauTh
MIPOLIETYPBI
WHBEHTapHU3aIuu
(MHAHCOBBIX 005I3aTENBCTB
OpraHH3aIliH;

JIP 25 roTOBHOCTH K aKTUBHOM JIEITEITLHOCTH
TEXHOJOTUYECKOW U COLMAIBHON HAITPABJICHHOCTH,
CIIOCOOHOCTh MHUITUUPOBATh, INIAHUPOBATH U
CaMOCTOSITEJIBHO BBIMOJIHATBH TaKylO JEATEIbHOCTD;
JIP 37 ChpopMupoBaHHOCTH CaMOpEryIMpOBaHus,
BKJIFOYAKOLIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATD
OTBETCTBEHHOCTE 3a CBOE ITOBEJCHHUE, CIIOCOOHOCTh

IIP6 02 ymeHHe onepupoBaTh MOHATHAMU: CTENIEHb YHUCIIA,
Jorapu¢Mm Yucia; yMEHHE BBIMOIHATh BRIYMCICHUE 3HAUEHU I
U peo0pa3oBaHMsl BEIPAXKEHUH CO CTENICHSIMU U
JorapupmMamMu, IpeoOpa3oBaHus IPOOHO-pAIIHOHATEHBIX
BBIPAKECHMI;

I1P6 04 ymeHue onepupoBaTh MOHATUAMU: QYHKIUS,
HenpepbIBHAs (PyHKIMSI, TPOU3BOIHAS, TIEPBOOOpa3Has,




aJanTUPOBATHCS K YMOIIMOHAIBHBIM U3MEHEHUSIM U
MPOSBIIATH THOKOCTH, OBITh OTKPBHITHIM HOBOMY;

MP 21 BnaieTs HaBBIKAMU TOTYUYSHUS HHPOPMAIIHH U3
HMCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIHHO
OCYIIECTBIIATh IOUCK, aHAJIN3, CUCTEMATH3aLUI0 U
MHTEPIpETANIO UHPOPMALIUK Pa3IUYHbIX BUIOB U
(dbopM TpeICTaBICHHUS,

MP 23 onieHuBaTh JOCTOBEPHOCTH, IETUTUMHOCTD
nH(OpMAIINHY, €€ COOTBETCTBHE ITPABOBBIM M MOPAITLHO-
ATUYECKHM HOPMaM;

OIpeENICHHBI HHTErpall; yMEHUE HaXOIUTh IPONU3BOAHbBIE
3JIEMEHTapHBIX (QYHKIMH, UCIIOJIB3YS CIIPABOYHbIE
MaTepHalIbl; UCCIENI0BATh B MPOCTEHIIHNX CITydasX QyHKIHA
Ha MOHOTOHHOCTb, HAXOAUTh HAUOOJbIINE U HAUMEHBIIINE
3HaYeHHs QYHKIUN; CTPOUTH Tpa(UKH MHOTOUIICHOB C
MCII0JIb30BaHUEM arIapaTa MaTeMaTUYECKOTO aHAIN3a;
IPUMEHSTH [TPOU3BOIHYIO PU PELICHUH 3a/1a4 Ha JBUKECHHUE;
pelaTh IPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4M Ha
HauOO0JIbIINE U HAMMEHbIINE 3HAUECHUS, HA HAXOXK/CHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

ITPy 12 ymeHue cBOOOIHO ONEPUPOBATH MOHATUSAMU:
cpeaHee apupMeTUYECKOEe, MeJMaHa, HanOoJIbIlee U
HauMEHbIIIEe 3HAYEHUS, pa3Max, JUCIIePCusi, CTAaHIapTHOE
OTKJIOHEHHE ISl ONTMCAHUS YNUCIIOBBIX JAHHBIX; YMEHUE
HCCJIEIOBATh CTATUCTHYECKUE JaHHbIE, B TOM YHUCIIE C
IPUMEHEHHEM TpapUUECKUX METOA0B U 3JIEKTPOHHBIX
CpeACTB; rpadMUeCKU UCCIE10BATh COBMECTHBIE
HaOJI0ICHNUS C MOMOIIBIO JMAarpaMM pacCeUBaHUs U
JIMHEWHOMN PEerpeccuu;

ITPy 19 ymeHue BbIOMpaTh MOIXOASIINI METO IS PeLICHUS
3aJja4uM; MIOHUMaHHe 3HAUMMOCTU MaTeMaTHKU B U3y4YE€HUU
IPUPOIHBIX U OOIECTBEHHBIX MPOLIECCOB U SIBJICHUI;
yMEHHE pacro3HaBaTh NPOSIBIEHNE 3aKOHOB MAaTEMaTUKH B
UCKYCCTBE, yMEHHME IPUBOJAUTH IPUMEPBI MATEMAaTHUECKHUX
OTKPBITHH POCCUMCKON U MUPOBOM MAaTEMATHYECKON HAYKH.

IIK 3.1. ®opmuposats
OyXraJlTepCKue MPOBOJIKU
110 HAYUCIICHUIO U
NEPEYHCIICHUIO HAJIOTOB U
cOOpOB B OIOKETHI
Pa3INYHBIX YPOBHEW;

JIP 27 TOTOBHOCTB U CLIOCOOHOCTH K 00OPa30BaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCE KU3HMU;

JIP 34 coBepileHCTBOBAHUE SI3bIKOBOM U UMTATENIbCKOM
KYJBTYpBI KaK CPEJICTBA B3aUMOJACHCTBUSA MEKIY
JIIOJIBMU U TTIO3HAHUS MUPA;

MP 23 ouieHMBAaTh 10CTOBEPHOCTD, JISTUTUMHOCTD
nH(pOpMaIIUY, €€ COOTBETCTBHE MTPABOBBIM M MOPAIILHO-
ATUYECKUM HOpMaM;

IIP6 06 ymeHue pemiath TEKCTOBBIE 3a7a4l Pa3HbIX TUIIOB (B
TOM YHCJIE€ HA TIPOLIEHTHI, I0JIM U YaCTH, HAa IBUKEHHE,
paboTy, CTOMMOCTh TOBAPOB U YCIYT, HAJIOTH, 331a4H U3
00J1aCTH yIpaBJICHHS JIMYHBIMU U CEMEHHBIMHU (PUHAHCAMH);
COCTAaBJISITh BBIPAKEHUSI, ypPAaBHEHUSI, HEPABEHCTBA U MX
CUCTEMBI TI0 YCIIOBUIO 33JIa4M, UCCIIEI0BATh MOJyYEHHOE
pelleHne U OLEHUBATh MPaBAONOJOOHOCTh PE3YIbTATOB;
I1P6 07 ymMeHHe onepupoBaTh MOHATHUAMU: CpPEIHEE




MP 25 BnaneTb HaBbIKAMU PACO3HABAHUSI U 3AIIUTHI
nHpopMmanuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JTUYHOCTH.

MP 44 ymeTh O1IcHUBAaTh PUCKH U CBOEBPEMEHHO
MIPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

MP 48 npu3HaBaTh CBOE MPABO M MPaBO APYTUX Ha
OIUOKHU;

apudmeTnueckoe, MearaHa, HanOObIIee U HANMEHbIIIEE
3HA4YeHUs1, pa3Max, AUCHEePCHs], CTaHIapTHOE OTKJIIOHEHUE
YHCIIOBOTO Ha0Opa; yMEHHE U3BJIEKAaTh, HHTEPIPETUPOBAThH
UHGOPMaLNIO, IPEACTaBIECHHYIO B TaOJIUIAX, HA
IuarpaMmax, rpadukax, OTpa)xaryro CBOMCTBA pealbHbBIX
IPOLIECCOB U SIBJICHUH; MPEACTABIATh HHPOPMALIUIO C
MOMOIIBIO TAOJIHII ¥ TUarpaMM; UCCIeI0BaTh
CTaTUCTHYECKHUE JJAHHBIC, B TOM YHCIIE C IPUMEHEHUEM
rpadM4ecKUX METOJIOB U DJICKTPOHHBIX CPEICTB;

ITPy 05 ymenue onepupoBaTh NOHATUSAMH: HaTypajIbHOE
YHCII0, TIEJI0€ YHCII0, OCTATOK IO MOIYJIIO, PAllMOHAIHHOE
YHCII0, UPPALMOHATIBHOE YMCII0, MHOXKECTBA HATypPAJIbHBIX,
IEJTBIX, PAIIMOHATIBHBIX, JCHCTBUTEILHBIX YUCET; YMCHHE
UCIOJIb30BaTh MPU3HAKH JIEIMMOCTH, HAMMEHbBIINH 00IIHi
JeNUTeNh ¥ HAUMEHbIee 0011ee KpaTHOe, allrOPUTM
EBkina npu pemeHnu 3ajay; 3HaKOMCTBO € pa3IU4YHbIMU
MO3UIIMOHHBIMHA CUCTEMaMH CYHCIICHUS;

ITPy 06 ymenue cBOOOAHO ONEPUPOBATH MOHATUAMU:
CTETIEHb C LENBIM MTOKa3aTelieM, KOpEeHb HaTypaIbHOM
CTETIEHH, CTENEHb C pallMOHAIbHBIM I0Ka3aTeNIeM, CTEIIeHb C
JEHCTBUTENBHBIM (BELIECTBEHHBIM) ITOKa3aTeleM, JJorapugm
YHCIIa, CHHYC, KOCUHYC U TAHT€HC IPOU3BOJILHOIO YHCIIA;

IIK 3.3. ®opmupoBath
OyXxraiaTepckue MpOBOAKU
10 HAYUCJICHUIO U
MEPEYUCIICHUIO CTPaXOBBIX
B3HOCOB BO BHEOIOKETHBIE
(OH/IBI ¥ HAJIOTOBBIE
OpraHbl;

JIP 27 TOTOBHOCTH M CIIOCOOHOCTH K 0Opa30BaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KHU3HMU;

JIP 34 coBepiiieHCTBOBAHHE SI3bIKOBOM U YMTATEIIbCKOM
KYJbTYPBI KaK CpEACTBa B3aUMOJICHCTBUS MEXTY
JIFOJTBMU ¥ TIO3HAHUS MUPA;

MP 23 oueHuBaTh JOCTOBEPHOCTb, JIETUTUMHOCTD
uH(pOpMalnH, €e COOTBETCTBHUE ITPABOBBIM U MOPAJIbHO-
ATUYECKHM HOPMaM;

MP 25 Bnaneth HaBbIKAMH PACIO3HABAHUS U 3aIUTHI
uHpopmanuu, UHHOPMAIIMOHHON 0€30MacHOCTH
JTUIHOCTH.

IIP6 0S5 ymeTh onepupoBaTh MOHATHSIMU: PALIMOHAJIBHAS
(byHKLUMs, TOKa3aTenbHas QyHKIUS, CTeNeHHas PYHKLN,
norapudmuueckas QyHKUIUsS, TPUTOHOMETPUYECKHE
¢byHKuMHU, 0OpaTHBIE (PYHKIIMH; YMETh CTPOUTH TpaUKH
M3YYEHHBIX (DYHKLUH, HCTIONb30BaTh IPa(QUKU MPU U3yUEHUU
IIPOLIECCOB U 3aBUCUMOCTEH, IPU PELIEHUH 3a/1a4 U3 IPYTHX
y4eOHBIX IPEAMETOB U 3aJjau U3 peaIbHOM KU3HU; BBIPAXKATh
dbopMyrIaMu 3aBUCUMOCTH MEX/ly BeTMUYUHAMU;

ITP6 06 ymeTh pemaTh TEKCTOBBIE 331a4l Pa3HbBIX TUIIOB (B
TOM YMCJIE HA TIPOLIEHTHI, 10JIM U YaCTH, Ha JBUKECHHUE,
paboTy, CTOMMOCTb TOBAPOB U YCIIYT, HAJIOTH 33]1a4u U3




MP 44 ymeTb O1IeHUBaTh PUCKU U CBOEBPEMEHHO
MPUHUMATD PEIICHUS IO UX CHUKECHHUIO;

MP 48 npusHaBath CBOE MPaBO U MPABO IPYTUX HA
OIINOKHU;

001acTH ynpaBJIeHUs TUYHBIMU U CEMEUHBIMU (PUHAHCAMM);
COCTaBIIATh BBIPAXKCHMSI, yPAaBHEHHUS, HEPABEHCTBA U UX
CUCTEMBI I10 YCIIOBUIO 33J1a4M, UCCIIE0BATh I1OJy4YEHHOE
pellIeHNe U OLIEHUBATh MPaBAONOJOOHOCTh PE3yIbTATOB;
ITP6 07 ymeTh onepupoBaTh NOHITUSAMHU: CPEIHEE
apudmMeTHuecKoe, MeIuaHa, HauboJbIllee U HaUMEHbIIIee
3HauEHUs, pa3Max, AUCIEPCHsl, CTAaHIAPTHOE OTKIIOHEHHE
YHCIOBOr0 HAOOPa; yMETh U3BJIEKaTh, HHTEPIPETUPOBATD
uH(pOpMaLKIO, IPEJICTABICHHYIO B TA0IUIaX, HA
quarpaMmmax, rpadukax, OTpaXkarollyto CBOMCTBA pealbHbIX
MPOIIECCOB U SIBJICHUH; TPEICTABIATH HHPOPMAIIUIO C
[IOMOILBIO TaOJIMI ¥ TUarpaMM; Uccie10BaTh
CTaTHUCTUYECKHUE JIAHHbIE, B TOM YHUCIIE C IPUMEHEHUEM
rpaMuecKux METOA0B U 3JEKTPOHHBIX CPE/ICTB;

IIP6 08 ymeTh onepupoBaTh NOHATUSIMU: CIIyYalHBINA ONBIT U
cilydaifHoe COOBbITHE, BEPOSITHOCTD CIIy4aifHOTO COOBITHS;
YMETb BBIYHUCIISATH BEPOSATHOCTD C UCIIOJIB30BAaHUEM
rpau4ecKux METOI0B; MPUMEHATH (POPMYJIIBI CIIOKEHUS U
YMHOKEHUS BEPOATHOCTEN, KOMOMHATOPHBIE (PAKTHI U
(dbopMyJIBI IPU pEelIeHUH 3a]1a4; OLIEHUBATh BEPOSATHOCTH
peasibHbIX COOBITHIA; 3HAKOMCTBO CO CIy4YailHbIMU
BEJIMYMHAMU; YMEHHUE [IPUBOIUTH IIPUMEPHI NIOSIBIICHUS
3aKOHa OOJIBIIMX YKCEN B MPUPOAHBIX U OOIIECTBEHHBIX
ABJICHUSX;

ITPy 03 ymeTs onepupoBaTh NOHITUAMU: Irpad, CBA3HBIN
rpad, 1epeBo, UK, rpad Ha IUIOCKOCTH; YMEHHE 3a]aBaTh U
OIKCBIBATH Tpadbl pa3IMUHbIMU CIIOCOOAMHU; UCTIOIB30BATh
rpadsl IpU peLIeHnH 3aa4;

IIPy 05 ymeTh oneprpoBaTh MOHATHAMU: HATYPATbHOE
YHCII0, LIEN0E YACIIO, OCTATOK 110 MOJYJIIO, pAallMOHAIbHOE
YHCII0, UPPALMOHAIBHOE YUCIIO, MHOXKECTBA HaTypaJIbHBIX,
LIENIBIX, PALIMOHANIBHBIX, JECTBUTEIBHBIX YACE; YMEHUE
MCII0JIb30BaTh NPU3HAKH JIETMMOCTH, HAMOOJIbLINI 00IIui




JIeNUTeNh ¥ HaUMeHblee 00111ee KpaTHOe, allTOPUTM
EBknuaa npu penieHnu 3aaq; 3HAKOMCTBO € pa3InYHbIMU
MO3UI[MOHHBIMH CHCTEMaMH CUUCIICHHUS;

ITPy 08 ymeHne cBOOOHO OTIEPHPOBATH IMOHSATHSIMH:
YETHOCTh (DYHKIUH, IEPHOTUIHOCTH (PYHKITHH,
OTPaHUYEHHOCTH (PYHKIIMU, MOHOTOHHOCTH (DYHKIIUH,
dKCTpeMyM (YHKITUU, HAUOOJIbIIICe U HAUMEHBIIICE 3HAYCHIEC
GYHKIIUN Ha IPOMEXKYTKE; YMEHUE MPOBOIUTH UCCIIEAOBAHNE
(GYHKIIMHM; YMEHUE UCN0Ib30BaTh CBOMCTBA U rpapuKu
GYHKIIUM 1715 pelleHrs] ypaBHEHUI, HEPaBEHCTB U 33124 C
napameTpamu; n300pakaTh Ha KOOPAWHATHOM TIIOCKOCTH
MHO’KECTBA peUICHUI YpaBHEHHI, HEPABEHCTB U UX CUCTEM;

IIK 4.1. Otpaxatb
HapacTarolUM UTOTOM Ha
cuerax OyXrajJTepckoro
yueTa UMYIIECTBEHHOE U
(MHaHCOBOE MOJIOKEHNE
OpraHM3alyH, ONPEAEIIATh
pe3yJIbTaThl XO35MCTBEHHOM
NESTEIBHOCTH 3@ OTYETHBIN
MepHOJ;

JIP 27 TOTOBHOCTB ¥ CIIOCOOHOCTH K O0OPa30BaHHIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HMU;

JIP 34 coBepiiieHCTBOBAHME SI3bIKOBOM M YMTATEIIbCKOM
KYJBTYpbI KaK CPEJICTBA B3aUMOJACHCTBUSA MEKIY
JIFOJIBMH U TIO3HAHUS MUPA;

MP 23 oueHuBaTh JOCTOBEPHOCTb, JIETUTUMHOCTb
nH(pOpMaInU, ee COOTBETCTBUE MPABOBBIM U MOPAJIHHO-
ATUYECKUM HOpMaM;

MP 25 BnaneTb HaBbIKAMU PACO3HABAHMS U 3AIUTHI
uHpopManuu, UHHOPMAIIMOHHOM 0€30MacHOCTH
JUYHOCTH.

MP 44 ymeTh OLIEHUBATh PUCKU U CBOEBPEMEHHO
MIPUHUMATD PEIICHUS TI0 UX CHUKEHUIO;

MP 48 npu3HaBath CBOE MPaBO U MPABO JPYTUX HA
OIINOKMU;

ITPy 08 ymenue cBOOOAHO ONEpUPOBATH MOHATUAMU: TPpauK
byHKIMH, 00paTHAs PYHKIMS, KOMITO3HIUSA (QYyHKIIHH,
TuHeWHas QyHKIUS, KBaIpaTHIHas QYHKIHS, CTeTICHHAS
(bYHKLHMSA C LIETIbIM IT0Ka3aTelleM, TPUTOHOMETPUUYECKHE
¢GyHKIMHM, 00paTHBIE TPUTOHOMETpUUYECKUE QYHKIUHY,
nokaszartesbHas U Jorapupmuueckas GyHKIUU; YMEHHUE
CTpOUTH TpapuKu GYHKIUH, BHITOJIHATH IPeoOpa3oBaHus
rpaduKoB (PyHKIMI{; yMEHHE HCII0JIb30BaTh rpauKu
GyHKIUH 1715 U3y4eHus POLIECCOB U 3aBUCUMOCTEN MPH
pELIeHUH 3aj1a4 U3 IPYTUX YUeOHBIX IPEIMETOB U U3
peabHOM JKU3HU; BBIpaXKaTh (OpMyTIaMH 3aBHCUMOCTH
MEX]y BEIMYMHAMU; YMEHUE CBOOOIHO ONepUpOBAaTh
MOHATUSIMH: YETHOCTD ()YHKIIMH, TIEPHOAMIHOCTH (PYHKITUH,
OTPaHUYEHHOCTh (PYHKLIMU, MOHOTOHHOCTh (DYHKIIUH,
IKCTpEeMyM (YHKIIMU, HANOOJIbIIIee 1 HAMMEHbIIIee 3HAUCHHSI
(GyHKIMU Ha TPOMEKYTKE; YMEHUE MPOBOJAUTH UCCIIEIOBaHHE
(GyHKIMH, YMEHHE UCTIOJIh30BaTh CBOMCTBA M rpaduKu
(byHKUMH 1715 pelieHus ypaBHEHH, HEpaBEHCTB U 33/1a4 ¢
napameTpamu; H300pakaTh Ha KOOPIAWHATHOM TIOCKOCTH
MHOYECTBa PElICHU YpaBHEHUI, HEPABEHCTB U X CHCTEM;

11K 4.4. ITpoBoanTh

JIP 27 TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO 1

I1P6 04 ymeHue onepupoBaTh NOHATUAMU: QYHKIUSA,




KOHTPOJIb M aHAJIN3
nHpopManuu 00 aKTUBAX U
(MHAHCOBOM TOJIOKEHUU
OpraHu3aIy, e
IJ1aTE€KECIIOCOOHOCTH U
JTOXOIHOCTH;

caM000pa30BaHUIO Ha MPOTSKEHUU BCEH KU3HH;

JIP 34 coBepilleHCTBOBAHUE SI3BIKOBOM U YNTATEIIbCKOM
KYJIbTYPBI KaK CPEJCTBA B3aUMOJICHCTBUS MEKTY
JIIOJIbMU U TTIO3HAHUS MUPA;

MP 03 onpenensats 1eNH ASSITEILHOCTH, 33]1aBaTh
napaMmeTpsl U KPUTEPUU UX JOCTHKECHHUS,

MP 10 ciocoGHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TTOMCKY METOJIOB PEIICHHUS
MPAKTUYECKUX 337124, IPUMEHEHHUIO PA3TMYHBIX
METOJIOB TIO3HAHHUS,

MP 25 BnaneTb HaBbIKAMU PACO3HABAHMSI M 3AIIIUTHI
nHpopManuu, nHOOPMAITMOHHOM 0€301TaCHOCTH
JTUYHOCTH.

MP 44 ymeTb o1leHUBaTh PUCKU U CBOEBPEMEHHO
MPUHUMATD PEIICHUS TI0 UX CHUKCHHIO;

MP 48 npusHaBaTh CBOE MPABO U MPABO APYTUX HA
OIUOKHU;

HenpepbIBHAs (QYHKIHS, TIPOU3BOIHAS, IEPBOOOpa3HAs,
ONpEeIETICHHBII UHTETpall; YMEHHE HAXOAUTh POU3BOIHbBIE
AIIEMEHTAPHBIX (DYHKIMHA, HCIIONB3YS CIIPABOYHbIE
MaTepuaibl; UCCIEOBATh B MPOCTEUIINX CIydasX QyHKIUU
Ha MOHOTOHHOCTb, HaXOJUTh HAWOOJIbIINE U HAUMEHbILINE
3HaueHUs PYHKIHI; CTPOUTH rpa)Ki MHOTOUJICHOB C
HCIIOJIb30BAaHUEM allllapaTa MaTeMaTUYECKOro aHAJIN3a;
MPUMEHSATH MPOU3BOJHYIO IIPU PELIECHUH 33/1a4 Ha IBU>KECHHUE;
pemaTh IpaKTUKO-OPUEHTUPOBAHHBIE 3a1a4H HA
HauOOJIbIINE M HAMMEHbIIINE 3HAYCHUS, HA HAXO0XKJCHHUE
IIyTH, CKOPOCTH U YCKOPEHU;

IIK 4.6. AHanu3upoBarhb
(buHaHCOBO-
XO35CTBEHHYIO
NeSITENIbHOCTb,
OCYILIECTBIIATh AaHAIIN3
nH(popMalnY, TOTyYEeHHON
B XOJI€ MPOBEICHNUS
KOHTPOJIbHBIX MPOLIENYP,
BBISIBJICHHUE U OLIEHKY
PHUCKOB;

JIP 25 roToBHOCTH K aKTUBHOH JE€ITEILHOCTH
TEXHOJIOTMYECKOM M COLMAJIbHOM HAIIPABJIEHHOCTH,
CIOCOOHOCTh MHUIIUMPOBATH, INIAHUPOBATH U
CaMOCTOSATEIIBHO BBIIIOJHATH TAKYIO JACSITENbHOCTD;

JIP 35 oco3HaHMEe EHHOCTH HAYYHOU JESITEIBHOCTH,
TOTOBHOCTb OCYIIECTBIISATh MPOEKTHYIO U
HCCIIEA0BATENIbCKYIO ACATENBbHOCTh MUHANBUAYAIBHO U B
rpyIIe.

MP 14 BbIABIATH NPUUMHHO-CIIECTBEHHBIE CBA3H U
aKTyaJIM3UpOBaTh 33]1a4y, BBIBUTATh THUIIOTE3Y €€
peLIeHus, HaXOAUTh apryMEHTBI IS JOKa3aTelIbCTBA
CBOMX YTBEPXKJICHUH, 3a7aBaTh [1apaMeTPbl U KPUTCPUN
peLieHus;

MP 15 anaimM3upoBaTh NOJy4YEHHBIE B XO/I€ PEIICHUS
3aJ1a4M pe3yJIbTaThbl, KPUTHUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTh, IPOTrHO3UPOBATh M3MEHEHHE B HOBBIX

I1P6 04 ymenue onepupoBaTh MOHATUAMU: PYHKLUS,
HenpepbIBHAS (PYHKIMSL, TPOU3BOHAS, IEPBOOOpa3Has,
OIpPEEIICHHBIM HHTETPaJl; yMEHUE HAXOIUTh IPOU3BOAHbBIE
AJIEMEHTApHBIX (PYHKINH, UCTIOIb3YsI CIPAaBOYHBIE
MaTepHalIbl; UCCIEN0BaTh B MPOCTEHIINX CITyyasX QyHKIUN
Ha MOHOTOHHOCTb, HAXOJUTh HAUOOJIBIINE U HAUMEHbBIIINE
3Ha4YeHUs1 GYHKUUN; CTPOUTH IpaUK1 MHOTOUIICHOB C
MCIIOJIb30BaHUEM arrapaTa MaTeMaTHYeCKOT0 aHaJIn3a;
IIPUMEHSTH TPOU3BOIHYIO NIPU PELIEHUH 3a/1a4 Ha JBUKCHHUE;
peliaTh NPakKTUKO-OpUEHTUPOBAHHBIE 3a/1a4H Ha
HanOOJIbIINE M HAUMEHBIIINE 3HAYCHHUSI, HA HAXO0XKJICHHUE
IIyTH, CKOPOCTU U YCKOPEHMSI,;

ITP0 08 ymeHue onepupoBaTh MOHATUSAMU: CIIy4alHbIN OIBIT
U CITy4yaltHOE COOBITHE, BEPOSTHOCTh CIIy4aifHOTO COOBITHS;
YMEHHE BBIYMCIIATH BEPOATHOCTD C UCIIOJIB30BAHUEM
rpaduuecKux METOA0B; IPUMEHITh POPMYJIbI CIOKEHHS U




YCIIOBUSX

MP 21 BnaneTb HaBbIKAMU MOJIyYSHHUST HH(DOPMAITUHU U3
HMCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIIbHO
OCYIIECTBISAThH MOUCK, aHAINU3, CHCTEMATH3AIUIO U
HWHTEpIpETaIHio HH)OpMAIIUU PA3IUYHBIX BUIOB U
dbopM mpencTaBiIeHUS;

YMHOXXEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (PAKTHI U
(bopMyJIbl IPU peIIeHUH 3a/]1a4; OLIEHUBATh BEPOATHOCTH
peasbHBIX COOBITHIA; 3HAKOMCTBO CO CIIy4aiiHBIMU
BEJIMYMHAMU; YMEHHE TPUBOAUTH IIPUMEPHI IPOSBICHUS
3aKoHa OOJIBIINX YUCET B MPUPOTHBIX U OOIIECTBEHHBIX
SBIICHUSX;

ITPy 13 ymeHue HaXOAUTh BEPOSTHOCTH COOBITHII C
UCIOJIb30BaHUEM I'paUUeCKUX METOJIOB; IPUMEHATH JUIs
perieHus 3a1a4 GOPMYJIbl CIOKEHHUS U YMHOKEHUS
BEPOSATHOCTEH, (OPMYITy MOIHOM BEPOATHOCTH, (HOpMYITy
bepnymnm, komOuHaTopHbIe (HaKThI U (OPMYJIBI; OLIEHUBATD
BEPOSITHOCTH PeaIbHbIX COOBITHI; yMEHHE ONIEPUPOBAThH
MOHATUSIMM: CITy4yaiiHasi BEIMUMHA, paclpeiesicHue
BEPOSTHOCTEW, MaTEMaTUYECKOE OXKUIaHUE, TUCTIEPCUs U
CTaH/apTHOE OTKJIOHEHHE CIy4YailHOW BEIMYMHBI, (PyHKIUN
pacripeielIeHus ¥ IIIOTHOCTH PaBHOMEPHOTO,
N0Ka3aTeIbHOI0 ¥ HOPMAJILHOTO PACIPEEIICHH; yMEHNE
HCII0JIb30BaTh CBOMCTBA U3YUYEHHBIX PACIPEAECICHUN I
pelleHus 3a1a4; 3HAKOMCTBO C MOHATUSAMU: 3aKOH OOJBIINX
YHCeIl, METO/1bl BHIOOPOYHBIX MCCIIEIOBAaHUN; YMEHUE
IPUBOJUTH MPUMEPHI POSIBICHUS 3aKOHA OOJIBIINX YHUCEN B
HIPUPOJHBIX U OOLIECTBEHHBIX SIBICHUIX;

IIK 5.3. ITpoBoauTh
OIIPEACIICHUE HAJIOTOBOM
0a3bl 17151 pacyeTa HaJoroB
1 cOOpOB, 00s3aTETHHBIX
IUTSL YTIJIaThI,

JIP 27 TOTOBHOCTH M CIIOCOOHOCTH K 0Opa30BaHUIO U
caM000pa30BaHMIO Ha IPOTSKEHUH BCEH JKU3HU;

JIP 34 coBepiiieHCTBOBAHHE SI3bIKOBOM U YMTATEIIbCKOM
KYJbTYpPBI KaK CPEACTBA B3aUMOJCHCTBUS MEKIY
JIIOJIbMU U TI03HAHUS MUPA;

MP 15 ananu3upoBaTh NOJIYUYEHHBIE B XOA€E PEILICHUS
3aJlauM pe3yJIbTaThl, KPUTUUECKH OLEHUBATh X
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUAX

MP 23 oueHMBaTh JOCTOBEPHOCTbD, IETUTUMHOCTb
nH(OpMallHY, €€ COOTBETCTBHE TPABOBHIM M MOPAJIbHO-

ITP6 06 ymeHue pemaTh TEKCTOBBIE 33/1a4U Pa3HbIX TUIIOB (B
TOM YHCJIE HA TIPOLIEHTHI, I0JIM U YaCTH, Ha IBUKEHHUE,
paboTy, CTOMMOCTb TOBAPOB U YCIIYT, HAJIOTH, 3374y U3
001acTH ynpaBieHUs JIUYHBIMU U CEMEWHBIMU (PUHAHCAMM);
COCTaBJISITh BBIPAXKEHMUSI, ypaBHEHHU S, HEPABEHCTBA U UX
CUCTEMBI 110 YCIIOBUIO 33J1a4M, UCCIIEJ0BATh I10JIy4YEHHOE
pelLIeHNE U OLICHUBATh IPaBAONOJ00HOCTh PE3yJIbTaTOB;
I1P6 14 ymenue BbIOUpATh MOIXOASIINN N3yYEHHBIH METOT
JUISl pEIIeHUs 3a]1a4uM, paclio3HaBaTh MaTeMaTHueCcKue (DaKkThl
¥ MaTeMaTU4eCcKHe MOJIENIN B MPUPOJHBIX M OOIIECTBEHHBIX
SBJICHUSIX, B UCKYCCTBE; YMEHUE IPUBOIUTH PUMEPDI




ATUYECKUM HOpMaM;
MP 25 Bnaneth HaBbIKAMU PACIIO3HABAHUS U 3aIUTHI
uHpopmanuu, THHOPMAIIMOHHOH 0€30MacHOCTH
JIMYHOCTH.

MP 44 ymeTb o1leHUBaTh PUCKU U CBOEBPEMEHHO
MPUHUMATD PEIICHUS 110 UX CHUKEHUIO,

MaTE€MaTUYECKUX OTKPBITHI POCCUICKON U MUPOBOU
MaTEeMaTHYECKON HAYKH

ITPy 05 ymeHue onepupoBaTh NOHATUSAMU: HATYpPaJIbHOE
YHCJIO, LIEJI0€ YUCII0, OCTATOK IO MOZYJII0, PALlMOHAIBHOE
YU CJI0, UPPALMOHAIIBHOE YHACII0, MHOYKECTBA HATYPAJIbHBIX,
LIENIbIX, PALIMOHAJIBHBIX, JCHCTBUTEIBHBIX YACET; YMEHUE
WCIIOJIb30BaTh IPU3HAKY JICTUMOCTH, HAMMEHBIIUHN O0IIHiA
JIeNUTeNb U HAaUMeHblee o011ee KpaTHOe, allfOPUTM
EBximna npu pemeHn 3a1a4; 3HaKOMCTBO C Pa3IMYHBIMU
[IO3ULIMOHHBIMU CUCTEMAMHU CUUCIICHUS;

ITPy 07 ymeHue onepupoBaTh MOHATUSMU: TOKIECTBO,
TOKJECTBEHHOE NpeoOpazoBaHue, ypaBHEHUE, HEPABEHCTBO,
CHUCTEMa ypPaBHEHUHN U HEPABEHCTB, PABHOCWJIBHOCTH
YPaBHEHHM, HEPABEHCTB U CUCTEM, PALIUOHAIIBHBIE,
VPPALMOHAJIBHBIE, I0Ka3aTEIbHbIE, CTEIICHHBIE,
JorapupMHUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHMS,
HEPaBEHCTBA U CUCTEMBI; YMEHHUE PEIIaTh YPABHEHUS,
HEPaBEHCTBA U CUCTEMBI C IIOMOIIBIO PAa3JIMYHBIX IPUEMOB;
pelaTh ypaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TapaMETPOM;
IIPUMEHSATH YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI [
pelIeHUs: MaTEMaTUYECKUX 3a/1a4 U 33724 U3 PA3IMYHbBIX
o0acTeil HayKH U peabHOM KHU3HH;

IIK 5.5. ITpoBoauTh
HaJIOrOBOE TIAHUPOBAHUE
NesITeIbHOCTH
OpraHU3alMH.

JIP 25 roTOBHOCTE K aKTUBHOM JIEITEITLHOCTH
TEXHOJIOTMYECKON M COLMAaIbHON HAIPABIEHHOCTH,
CIIOCOOHOCTh UHUITMUPOBATh, MNIAHUPOBAThH U
CaMOCTOATENbHO BBINOJHATh TAKYIO AESTENbHOCTD;
JIP 34 coBepiieHCTBOBAHUE A3BIKOBOW U YATATEIbCKON
KYJBTYpPbI KaK CPEJICTBA B3aUMOACHCTBUS MEKITY
JIIOABMU U MIO3HAHUS MUPA;

MP 03 onpenensTs 1eIu AeATeIbHOCTH, 33aBaTh
rapamMeTpbl U KpUTEPUHU UX TIOCTHKECHUS;

MP 06 BHOCUTH KOPPEKTHUBHI B ACSTEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM,

ITPy 09 ymenue cBOOOIHO ONEPUPOBATH MOHATUAMHU:
MOCJIEI0BATENbHOCTD, apuMeTHYECKast TPOrpeccHs,
reoMeTpuuecKkas nporpeccus, 0eCKOHEYHO yObIBaroIias
reoMeTpHyIecKasi Iporpeccusi; yMeHHe 3a1aBaThb
MOCJIE€I0BATEIBHOCTH, B TOM YHCJIE C TOMOIIBIO
PEKYPPEHTHBIX (HOpMYIT;

IIPy 12 ymeHnue cBOOOHO ONIEPUPOBATDH MOHSATHUSIMH:
cpeaHee apupMeTHIecKoe, MeJuaHa, HanboJbIlee U
HaMMEHBIIIee 3HAYCHUS, pa3Max, TUCTIEPCHSI, CTAaHIapTHOE
OTKJIOHEHUE I OTIMCAHUSI YUCIOBBIX JaHHBIX; YMEHHE
WCCIIEIOBATh CTATHCTHYECKUE JIAHHBIE, B TOM YHCIIE C




OIICHUBATh PUCKHU MOCJIEICTBUI NE€ITEIbHOCTH;

MP 14 BbISBIATh NPUYUHHO-CJICACTBEHHBIC CBS3U U
aKTyaJIM3UpOBaTh 33/1a4uy, BBIIBUTATh THUIIOTE3Y €€
peIeHus, HaXOUTh apTyMEHTHI JIJIs1 JOKa3aTelIbCTBA
CBOUX YTBEPXKICHHH, 3a7aBaTh apaMeTPhl U KPUTEPUHU
pelieHusl.

MPUMEHEHHEM TpaUIeCKUX METOJIOB U AJIEKTPOHHBIX
CpencTB; TpaduYecKu UCCIeA0BaTh COBMECTHBIE
HaOJIIOZICHUS C TIOMOIIBIO IHarpaMM pacceuBaHUs U
JIMHEWHOM perpeccuu.




1.4. Xa

DAKTCPUCTUKH OLCHOYHBIX CPEJICTB

n/ HaumenoBanue KpaTKaﬂ XapaKTEpUCTHUKA OICHOYHOI'0

II OLICHOYHOIO CpeaACTBa | CpeacTBa

1 YcTHBIH ompoc [Ipumensiercss ¢ 1ebl0  TOBTOPEHHUS M 3aKpEIUICHUS
YYEHUKOM Y4eOHOro maTepuana, KOHTPOJIS 32 yCBOCHHUEM
YYEHUKOM y4eOHOro MaTepuaia, yMEeHHM, KOMIETSHIIHA.

2 CaMOCTQ;ITeJ]BHag CpeIICTBO, MMO3BOJIAIOIIECC OLHCHHUTE W JUArHOCTHUPOBATH

pabota 3HaHUE (haKTUYECKOTOo Marepuana (0a3oBbIC ITOHATHS,

QITOPUTMBI, (DAKTBI) U YMEHHS MPABHIBHO HUCIOIb30BaTh
CrelHalbHble TEPMUHBI U MOHATHUS, y3HABaHUE OOBEKTOB M3
YYCHUS B PaMKaX OTPECIICHHOTO pa3Jieia TUCITUTUIAHBI

3 Tect Cucrema CTaHIAPTU3MPOBAHHBIX 33JaHUN, MO3BOJISIONIAS
ABTOMATHU3MPOBATH NPOIEAYPY U3MEPEHUS YPOBHS 3HAHUH U
YMEHHH 00y4aromnierocs.

4 | KonrpoabHas pabora CpencTtBo TMpOBEpKH YMEHUN MPUMEHSATH TOTYYCHHbBIE
3HAHUS U PEUICHUs 3a/1ad OMPECIICHHOTO THUIIA 10 TeMe
WJIH pazieny

5 | IIpoekt Koneunblii  mpoAykT, TONydaeMblii B  pe3yibTare

IIAaHUPOBAHUS KOMIIJICKCA y‘~I€6HI)IX 1 HUCCICOAO0BATCIBCKUX
3amanuii. Ilo3Bods€T OLEHUTH YMCHUA 06yqa}0mnx05{
CaMOCTOATCIIbHO KOHCTPYUPOBATH CBOM 3HAHHA B IIPOLCCCE

peuieHus MIPAKTUYECKUX 3a1a4 u npobiem,
OpUEHTHPOBAThCS B HUHGOPMAIMOHHOM IPOCTPAHCTBE U
YPOBEHb c(OpMHPOBAHHOCTH QHAJIMTUYECKUX,

HCCICO0BATCIIbCKUX HABBIKOB, HABBIKOB IPAKTUYCCKOTO H
TBOPYCCKOTO MBIIIJICHUA. Moxet BBIINTOJIHATBHCA B

MHAWBUAYAJIbHOM HOPAAKC UIIN r‘pynnofx'l JINII.




2. ®opMbl KOHTPOJISI U OlleHUBaHHsI GOPMHUPYeMbIX KOMIIeTeHIHH

Kon u Paznen/Tema Bxoanoi Texymmii PyGexublii IIpome:kyTounas
HAHMMEHOBaHUe KOHTPOJIb KOHTPOJIb KOHTPOJIb arrecTanus
(popmupyembIx
. OueHo4HOe CpeacTBO

KOMITeTeHI Uil

OK 01, Pa3znea 1. IloBTOpenue kypca

OK 02, MAaTeMAaTHKH OCHOBHOI IIKOJIbI

OK 03, Tema 1.1. Llens u 3agauun

OK 04, MaTEeMaTHUKHU TIPH OCBOECHUH

CIELUATILHOCTH

OK 05, Tewma 1.2. Yucna v BBIYKUCTICHUS.

OK 06, Bripaxkenus u nmpeoOpa3zoBaHus

OK 07 Tema 1.3. T'eomeTpus Ha TIOCKOCTH -o/c”

K 1.3

K 1.4 Tewma 1.4 IIpolieHTHBIEC BHIYUCICHHS IT-o/c

gﬁ ;; Tema 1.5 YpaBHenus u HepaBeHCTBa I1-o/c

IIK 3.1 Tema 1.6.CucteMbl ypaBHEHUH 1 I1-o/c

1K 3.3 HEPABEHCTB

IIK'5.3 Tewma 1.7. BXo1HON KOHTPOJIb Bxonnoit

IIK 5.5

KOHTPOJIb

OK 01, Pa3nes 2. Ctenenu u KOpHH. Hrorosoe

OK 02, CrenenHast pyHKIusA TECTUPOBAHUE 110

OK 03, pasneny 2

OK 04, Tema 2.1 Crenennas ¢pyHKUus, ee

OK 05, CBOMCTBA

OK 07 Tema 2.2 [IpeobpazoBanue

BBIPAKEHHM C KOPHAMM N-OM CTENIEHU

“TIpoheccHOHANEHO-OPUEHTHPOBAHHOE COMIEPIKAHHE




I1IK 1.4

Tema 2.3 CBoiicTBa CTEIIEHHU C

YeTHbl onpoc

[IK 2.1 pPalMOHAIBHBIM U ACHCTBUTEIBHBIM CamocTosgrenpHas
K 2.5 MOKa3aTeysiMu pabora Nel
IIK 3.1 Tema 2.4 PaBHOCHIIBHOCTh CamocrosiTenbHast
1IK'3.3 ypaBHEHUH 1 HepaBeHCTB. O01Me paborta Ne2
[K 4.1 METO/Ibl PEIICHUSI
Tema 2.5 Pemienue upparmoHaaibHbIX VYcrHblii onpoc
YPaBHEHUI U HEPABEHCTB
Tewma 2.6 Ctenenu u KOpHHU. KontposbHas padota
Crenennast GyHKIHSA No 1
OK 01, Paznen 3. Iloxka3zaTennHasi Hrorosoe
OK 02, (pyHkuus TECTUPOBAHUE 110
OK 03, pazzaeny 3
OK 04, Tema 3.1 [TokazarenbHast QyHKIMS, VYerHbll onpoc
OK 05, ee CBOMCTBa CamocrosiTenbHast
OK 07 pabota Ne3
K 1.4 Tema 3.2 Pemienue nokazareiabHbIX YcTHBII onpoc
K 2: ) yYpaBHEHU U HEPABEHCTB CaMocTosTenbHas
IIK 2.5 pabota Ne4
MK 3.3 Tema 3.3 Cucrembl moKa3aTeIbHBIX
YPaBHEHUU
Tema 3.4 Pemenue 3anau. KonrpomnsHas pabora
[TokazarenbHas QyHKIMS Ne 2
OK 01, Pasnen 4. Jlorapugmel. Hrorosoe
OK 02, Jlorapupmuyeckasi pyHKuus TECTUPOBAHUE T10
OK 03, pasneny 4
OK 04, Tema 4.1 Jlorapudm uucna.
OK 05, JlecATUYHBIN U HATYpaJIbHBIN
OK 07 JorapudMpl, YHCIIO

Tema 4.2 CsolicTBa JorapudmMos.
Oneparwst 10rapupMUPOBAHUS

VYerHbli onpoc




I1IK 1.4 Tema 4.3 Jlorapupmuueckas YeTHbl onpoc
IIK 2.1 GbyHKIHS, €€ CBOWCTBA CamocrosiTenbHas
1K 2.5 paboTa Ne5
IIK' 3.3 Tewma 4.4 Pemenue YcTHBIM onpoc
jorapupMUUECKUX YpaBHEHUI U
HEPaBEHCTB
Tewma 4.5 Cucremsl CamocrosiTenbHas
JOTapuPpMHUECKUX YpaBHEHUIN pabota Ne6
Tema 4.6 IT-o/c
Jlorapudmsl B Ipupojie ¥ TEXHUKE
Tema 4.7 .Pemenue 3anau. KonrtponsHas pabora
Jlorapudwmsl. Jlorapupmuaeckas Ne 3
byHKIHS
OK 01 Pa3nea 5. KomniiekcHble ynciia
Tema 5.1 KommnekcHble yncna YcTHbli onpoc
Tewma 5.2 [TpumeHeHnEe KOMIUIEKCHBIX YcTHbI onpoc
yucel CamocrosTenbHas
pabota Ne7
OK 01, Pa3nena 6. OcHoBbI Htoropoe
OK 02, TPUTOHOMETPHHU. TECTUPOBAHUE TIO
OK 03, Tpuronomerpuyeckue GyHKIu paszaeny 6
OK 04, Tema 6.1 Tpuronomerpuyeckue
OK 05, (GYHKIIUHM IPOU3BOJIBHOTO YIJIa,
OK 06, yucia. Panquannas u rpagycHas Mepa
yriia
OK 07 Tema 6.2 OcHOBHBIE YcTHBIM onpoc
TPUTOHOMETPUIECKHE TOXK/IECTBA.
K 1.4 DopMyJIbl IPUBEICHUS
gﬁ ii Tema 6.3 CuHycC, KOCUHYC, TAHTEHC YcrHbIit onpoc

CYMMBI U Pa3HOCTH JIByX yTIJIOB
CHHYC 1 KOCHHYC JBOMHOTO yIJIa.

CamocrogreapHas
pabota Ne§




PopMyJIbl TOJIOBUHHOIO YIUIA

Tema 6.4 @yHKIIMHU, UX CBOMCTBA.
Crioco6b1 3a1aHust PyHKIUH

Tema 6.5 Tpuronomerpuueckue
(GYHKIIUH, UX CBOWCTBA U TpaduKu

VYcrHblii onpoc

Tema 6.6 IIpeoOpazoBanue rpadukoB CamocTosiTenbHas
TPUTOHOMETPUICCKHUX (QYHKITUI pabota Ne9
Tema 6.7 Onucanue [T-o/c

HPOU3BOCTBEHHBIX MTPOIIECCOB C
OMOIIIBIO TPapUKOB (PYHKITHIA

Tema 6.8 O6patHbIe
TPUTOHOMETPHYCCKHE (DYHKIIUU

Tema 6.9 Tpuronomerpuueckue

YeTHBIN onpoc

YpaBHEHUS U HEPABCHCTBA CamocTosiTenbHas
pabota NelO

Tema 6.10 CucreMsl CamocTosTebpHas

TPUTOHOMETPUUECKHUX YpaBHEHUI pabora Nell

Tema 6.11 Penrenne 3agau. OCHOBEI
TPUTOHOMETPHH.
Tpuronomerpuyeckue GyHKIHH

KonTponbHas padota
Ne 4

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07

I[IK 1.4
K 2.1
IIK 2.5

Paspnen 7. IlpousBoanas pyHkuum,
ee IpUMEHEeHHne

Hrorosoe
TECTUPOBAHUE 11O
pasneiny 7

Tema 7.1 ITonsATHE TPOU3BOTHOM.
®opMmyIIbl U ITpaBUia
T depeHIMpPOBaHMS

Tema 7.2 IIpon3BogHBIE CYyMMBI,
Pa3HOCTH ITPOU3BENCHHUS, YACTHOTO

YCTHBIN onpoc

Tewma 7.3 IIpousBoaHbIE
TPUTOHOMETPHUYECKUX (PYHKIIUH.
[Ipou3sBosHas clOKHOW (QYHKIIMU

YeTHbl onpoc




IIK 3.1

Tema 7.4 IlonsiTHEe O HENIPEPHIBHOCTH

IIK 3.3 dbyHkru. Metoa HHTEpBaJIOB
I1K 4.4 Tewma 7.5 'eoMeTpudecKkuii u CamocrosTenbHast
I1IK 4.6 buznyecKkuit CMbICT IPOU3BOIHOM pabota Nel2

Tema 7.6 ®u3nuecKuil CMBICI

MIPOM3BOTHON B TPO(HECCHOHATBLHBIX

3aJavax

Tema 7.7 MOHOTOHHOCTH ()YHKIIHH. VYcrHblii onpoc

Touku skcTpemMyma CamocrosiTenbHast

pabora Nel3

Tema 7.8 UccnenoBanue GpyHKIuil u

MOCTPOCHUE TpadUKOB

Tema 7.9 HaubGonbiiee u YcTHbli onpoc

HauMEHbIlIee 3HaYeHUS PYHKIUH CamocrosiTenbHast

paborta Nel4

Tema 7.10 Haxoxxnenue IT-o/c

ONTUMAJILHOTO PE3YJIbTaTa C

MOMOIIbIO TPOU3BOAHOM B

MPAKTHYECKHX 3a7a4yax

Tema 7.11 Pemrenue 3anau. KonrtpomnsHas pabora

[IpousBogHas pyHKIMH, €€ Ne 5

IPUMEHEHUE
OK 01, Pa3nea 8. IlepBooOpasnas Hrorosoe
OK 02, (pyHxkuuu, ee npuMeHeHue TECTUPOBAHUE I10
OK 03, pasznmeny 8
OK 04, Tema 8.1 [lepBoobOpaznast pyHKIHU. YcTHBIN onpoc
OK 05, [TpaBuna HaXoXAeHUS
OK 06, epPBOOOPA3HBIX
OK 07 Tema 8.2 [1nomanb KpUBOIMHEWHON
IIK 2.5

tpanenuu. @opmyna HerotoHa —
JleiiOauna

Tema 8.3 HeonpeneneHHslii u

CamocrogTreapHas




OIIPEIETICHHBII UHTETPaIbI

pabota Nel5

Tewma 8.4 ITonstue 06 onpeneaecHHOM

VYcrHblii onpoc

MHTETpaJle KaK IIOMAau CamocrosiTenbHast
KPUBOJIMHENHOW Tparneuyuu pabota Nel6
Tema 8.5 OnpeneneHHblid UHTETpal B IT-o/c

KHU3HU

Tema 8.6 Pemienue 3agau.
[lepBooOpasnas ¢pyHKIMH, €€
MIPUMEHEHHUE

KonrposasHas pabora
Ne 6

OK 01, Pa3nea 9. IIpsiMble H IIOCKOCTH B
OK 03, MPOCTPAHCTBE
OK 04, Tema 9.1. OCHOBHEIE TOHATHUS
OK 07 crepeoMerpun. Pacrionoxenue
IPSIMBIX U IIJIOCKOCTEN
Tewma 9.2. [lapannenbHOCTb NPSIMBIX, YcTHbI onpoc
MPSIMOM U INIOCKOCTH, TUIOCKOCTEN
Tewma 9.3.1lepneHANKYISPHOCTD CamocrosiTenbHas
HPSIMBIX, IPSIMON U TUIOCKOCTH, pabota Nel7
IJI0CKOCTEMN
Tewma 9.4. Teopema o Tpex YcTHBII onpoc
NEPIIEHIUKYIIApax CamocrosiTenbHast
pabota Nel8
Tema 9.5. IlapamensHsle, VYeTHbIi onpoc
NEPIEHIUKYIISIPHBIE,
CKPEIIMBAIOIIKECS IPSIMbIE
Tema 9.6. Pemenue 3anau. [Ipsmseie u KonrponbHas pabora
IIJIOCKOCTH B IIPOCTPAHCTBE Ne 7
OK 02, Pa3nea 10. Koopaunatel u Hrorosoe
OK 03, BEKTOPBI TECTUPOBAHUE T10
OK 04, pazneny 10
OK 07 Tema 10.1/lexapToBBI KOOPAUHATHI B VYerHbli onpoc

npocTtpaHcTBe. PaccTosiHne Mexay




nByMs ToukaMu. KoopinHatel
CEepEIMHBI OTPE3KA

Tema 10.2 BekTopsl B IpOCTpaHCTBE.

VYerHbli onpoc

VYron mexnay Bekropamu. CkajsipHOE CamocrosTenbHas
MIPOU3BENECHNUE BEKTOPOB paborta Nel9
Tema 10.3 IlpakTuko- [T-o/c

OPUEHTHPOBAHHBIE 3a]]a4H HA
KOOPAMHATHOM INIOCKOCTH

Tema 10.4 Pemenune 3amay.
Koopaunatsl 1 BEKTOpBI

KonrpomnsHas pabora
Ne 8

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07

Pa3nes 11. MHOrOrpaHHuKH H TEJIA
BpallleHUs

Htoropoe
TECTUPOBAHUE T10
pazneny 11

Tewma 11.1 Bepmmnsl, pedpa, rpanu
MHOTOI'PAaHHHUKA

Tema 11.2 Ilpusma, ee
cocrasisitomue, ceuenue. [Ipsamas u
IIpaBUJIbHAS IPU3MBbI

VYcTHBI onpoc

Tewma 11.3 Ilapannenenunen, kyoO.
Ceuenue ky0a, napasenenumnena

Y cTHBII onpoc

Tewma 11.4 Tlupamuna, ee
COCTaBJISIIOLINUE, CEUCHHUE.
[IpaBunpHas nupamMuaa. Y ceueHHas
nupammia

YcTHBII onpoc

Tema 11.5 boxoBas 1 moJiHas
IIOBEPXHOCTH IPU3MBI, TUPAMU 1B

CamocTosTebHas
pabota Ne20

Tema 11.6 Cummerpus B KyOe,
napaujenenumnene, npusme,
NUpaMUJEe

YeTHBIN onpoc

Tewma 11.7 IIpumepsl cumMeTpuil B
npodeccuu

IT-o/c




Tema 11.8 IlpaBunbHbIe
MHOTI'OI'PaHHHMKH, UX CBOWCTBA

Tewma 11.9 Hununnp, ero
cocrapisitone. CeueHue MUIMHAPA

Tewma 11.10 Konyc, ero
cocrapisitone. CeueHue KOHyca

Tema 11.11 YceuenHnslit KOHYyC.
CeueHne yceueHHOTO KOHYyca

VYerHbli onpoc

Tema 11.12 [ap u cdepa, ux
CEUYCHUS

CamocTrosrenpHas
pabora Ne21

Tema 11.13 IHoustre 00 00beMe
tena. OTHOLIEHHE 00BEMOB
MOOOOHBIX TEN

VYcTHbI onpoc

Tema 11.14 O0OBeMBI U TUTOLIATN
MOBEPXHOCTEH Tell

Tema 11.15 KomOuHauuu
MHOTOT'PAaHHHKOB U TEJ BpaIllCHUS

VYerHbli onpoc

Tewma 11.16 I'eomerpuueckue
KOMOHMHAIIMY HA TPAKTHUKE

IT-o/c

Tema 11.17 Pemnrenue 3amau.
MHOrorpaHH1KHY U Tela BpALIEHUS

KonTponbnas pabota
Ne 9

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,

OK 07
IIK 1.4
IIK 2.5
IIK 3.1

Pazgen 12. DaeMeHTBI
KOMOHMHATOPUKH, CTATUCTUKH U
TEOPHUU BEPOATHOCTEI

Hrorosoe
TECCTUPOBAHUC I10
pazneny 12

Tema 12.1 OcHOBHBIE TOHATUS
KOMOUMHATOPUKH

Tema 12.2 CoObITHE, BEPOSITHOCTH

VYerHbll onpoc

coObITus. Clio’keHHe U YMHOXKEHHE CamocTrosiTenbpHas
BEPOSTHOCTEN pabora Ne22
Tewma 12.3 BepostHocTb B IT-o/c

npodecCHOHANIBHBIX 33a9ax




K 3.3

Tema 12.4 luckpeTtHas citydaiiHas

1K 4.1 BEJIMYMHA, 3aKOH €€ pacipeIesICHUs
IIK 4.6 Tema 12.5 3amaun MaTeMaTUYECKOH
IIK 5.3 CTaTUCTHKH
IIK 5.5 Tema 12.6 CocraBiieHue TaOIuIl U IT-o/c
JMarpaMM Ha MPaKTHKE
Tema 12.7 Pemenue 3aaau. VYcrHblit onpoc
DIIeMEeHThl KOMOMHATOPHKH, KontponbHas padota
CTaTHCTUKH U TEOPUHU BEPOSTHOCTEH No 10
OK 01, Pa3nen 13.
OK 02, MHo:kecTBa. JJIeMEHTbI TEOPHHU
OK 03, rpagos
OK 04, Tema 13.1 MHoxxecTBa
OK 05, Tema 13.2 Onepanyu ¢ I1-o/c
OK 07 MHO’KECTBaMHU VYeTHbli onpoc
IIK 1.3 CamMocrosTenbpHas
pabota No23
Tema 13.3 I'padst VYeTHbli onpoc
CaMocrogTenbpHas
pabota Ne24

Tema 13.4 Pemenune 3amay.
MHoxectBa, ['padsl n ux
IIPUMEHEHHE

KonTponbnas pabora
Ne 11




3. Kpurtepuu ouneHuBanusi GopMupyeMbIX KOMIETEHIIM A

KpuTepum onieHKu yCTHBIX OTBETOB

Kpurtepun onenkn

Baaasl

OuneHka

MOKAa3bIBACT I’TyOOKOE U TMOJHOE 3HAHUE U TOHUMaHUe
BCEro o0bemMa MmporpaMMHOT0 MaTepuana; moJHOe
MMOHUMaHHWE CYIIHOCTH pacCMaTPUBAEMBbIX MTOHSATHH,
SABJIEHUN U 3aKOHOMEPHOCTEM, TEOPHUIA, B3AMMOCBS3EH;
* YMEET COCTaBUTD IMOJTHBIA U MPAaBUIILHBIN OTBET HA
OCHOBE M3Y4YEHHOT'0 MaTepuasa; BbIACIATh IJ1aBHbIC
MOJIOKEHUS, CAMOCTOSATEIILHO MOATBEPIKIATh OTBET
KOHKPETHBIMU TIpUMEpaMH, (haKTaMu; CaMOCTOSITEIILHO
U apryMEHTUPOBAHO JIeaTh aHalIu3, 0000IIeHHUS,
BBIBOJIbI. Y CTAHABIIMBATh MEKIIPEIMETHBIC (Ha OCHOBE
paHee MPUOOPETEHHBIX 3HAHUI) U BHYTPUIIPEIMETHBIE
CBSI31, TBOPUYECKH MPUMEHSTH TIOJyICHHBIC 3HAHUS B
He3HaKoMoi curyauuu. [locnenoBarenbHo, 4ETKO,
CBSI3HO, 00OCHOBAHHO U 0€30IMMO0YHO H3JIararh
y4eOHBII MaTepua; 1aBaTh OTBET B JOTUYECKON
MOCJIEIOBATEILHOCTH C UCTIOJIb30BAHUEM MPUHSITON
TEPMHUHOJIOTHH; JCJIaTh COOCTBEHHBIC BBIBOJIBI;
bopMyIUPOBAaTh TOYHOE OINPEACICHUE U NCTOJIKOBAaHUE
OCHOBHBIX TTOHATHUH, 3aKOHOB, TEOPHUIA; P OTBETE HE
MOBTOPSTH IOCIIOBHO TEKCT YUeOHMKA; U3JIaraTh
MaTepuai TUTEPaTypPHBIM S3bIKOM; IPABUIIBHO U
00CTOSATETFHO OTBEYATh HA JOMOJHUTEIHHBIE BOIIPOCHI
yuutens. CaMoCTOATENbHO U PALIMOHATIEHO
MCITIOJIH30BaTh HATJISITHBIE TIOCOOUS, CITPAaBOYHBIE
MaTepuaibl, ydeOHUK, TOTIOTHUTEIbHYIO TUTEPaTypy,
MEPBOUCTOYHUKH; TPUMEHSITh CUCTEMY YCITIOBHBIX
0003HaYeHHIT TTPU BEICHUU 3aMUCEl, COMPOBOXKIAIOIINX
OTBET; HCIIOJIL30BaHNUE JIJIA IOKA3aTeJIbCTBA BEIBOJIOB U3
HAOJII0ICHUN U OIBITOB;

* CaMOCTOSITEIILHO, YBEPEHHO U 0€301MH100YHO
MPUMEHSIET MOJy4YeHHBIC 3HAHUS B PEIICHUU TIPOOIeM
Ha TBOPYECKOM YPOBHE; JOIyCKaeT He 00Jiee OAHOTO
HeJ04eTa, KOTOPBIN JIETKO UCTIPABIISET M0 TPEOOBAHUIO
YUHUTEIIS; UMEET HEOOXOIMMbIE HAaBBIKU PaOOTHI C
npubopaMu, YepTekaMu, CXeMaMu U rpadukamu,
COMYTCTBYIOIIMMH OTBETY; 3aITUCH, COTTPOBOXKIAIOIIINE
OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

* TIOJTHO PACKPBUIT COJIEPKaHNE MaTeprasa B o0beMe,
PEyCMOTPEHHOM MPOTPaMMON U YUEOHUKOM,

* M3JI0’KUJT MaTEPHAl TPAMOTHBIM SI3BIKOM B
ONPEAEIICHHOM JIOTUYECKOM MTOCIEA0BATEIBHOCTH,
TOYHO HCIIOJIB3YSI MATEMATHUYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY;

* MPaBWJIHHO BBITIOJIHIII PUCYHKH, YEPTEKH, TpaduKH,
COMYTCTBYIOIIIME OTBETY;

* OKa3aJl YMEHHE HWILTIOCTPUPOBATH TEOPETHICCKUE

5

OTJIINYHO




IIOJIOXKEHUSI KOHKPETHBIMHU [IPUMEPaMU, IIPUMEHSTh UX
B HOBOW CUTYAallM! IIPH BBINIOJHEHUH NTPAKTUYECKOTO
3a/1aHUS;

* IPOJEMOHCTPUPOBAIT CHOPMUPOBAHHOCTH U
YCTOMUYMBOCTB UCTIONB3YEMBIX MTPH OTPAabOTKE YMEHUH U
HaBBbIKOB, YCBOCHHE PAHEE U3YUYCHHBIX COIYTCTBYIOIINX
BOIIPOCOB;

* OTBEYAJI CAMOCTOSTENILHO 0€3 HABOASIIUX BOIIPOCOB
npenojasareis. Bo3MokHBI O1HA - 1B€ HETOYHOCTH
IIPYU OCBEILEHUN BTOPOCTEIIEHHBIX BOIIPOCOB UJIH B
BBIKJIAJIKaX, KOTOPBIE CTYJEHTK JIETKO UCIIPABUII 110
3aMEUYaHUI0 IpenoaaBaTes.

Y 10BIeTBOpsIeT HA3BAHHBIM BBIIIE TPEOOBAHUSM, HO
oOyJaroruics:

— JIOITyCKaeT OJIHY HerpyOyro OImMOKy WiH He Oojiee
JIBYX HEJJOYETOB M MOYKET UX MCIIPABUT
CaMOCTOSITEIILHO, WU TIPU HEOOJIBIIION TOMOIIU
IperoIaBaTelIs;

— He 00JIaJjaeT JOCTATOYHBIM HaBBIKOM pa0OThI CO
CIPAaBOYHOU JINTEPATYPOH (HApUMEp, CTYICHT YMEET
BCE HAWTH, TPABWIIEHO OPHCHTUPYETCS B CIIPABOYHHKAX,
HO pabOTaeT MEJJICHHO)

Xopomo

* HEMOJIHO WJIM HETIOCIIEI0BATEIHHO PACKPBITO
coJiepKaHue MaTepuaia, Ho oKa3aHo o0Iee
IIOHUMAaHUE BOIIPOCa U IMPOJIEMOHCTPUPOBAHBI YMEHNUS,
JOCTATOYHBIC IS TaJIbHEUIIIETO YCBOCHHS
IPOTPaMMHOTO MaTepHuaia (OnpeaeTIeHHbIC
«TpeboBaHusIMU K MaTEMATHUECKOM MOJATOTOBKE
YUAIIAXCS» ),

* UMETUCh 3aTPYAHECHUS WU TOMYIICHBI OITUOKHU B
OMpECaACIICHUU HOHHTI/If/’I, HCITIOJIB30BAHNU
MaTeMaTHUYeCKON TePMUHOIIOTHH, YePTEkKax,
BBIKJIaJIKaX, UCIIPABJICHHBIC ITOCJIC HCCKOJIBKUX
HABOJAIIUX BOIIPOCOB MPETO/IaBATENS;

®* CTYACHT HE CIIPABUJICA C IPUMCHCHUEM TCOPUU B
HOBOW CUTYallMU TIPU BBHITIOJTHEHUH MMPAKTUIECKOTO
3aJlaHUs1, HO BBIIIOJIHUII 3aJaHU S 00s13aTEIBHOIO YPOBHA
CJIOKHOCTH TI0 JTAHHOU TeMe;

¢ IIpH 3HAHUH TCOPCTUYCCKOTO MaTCpuralia BbIsIBJICHA
HeJ0CTaTOYHasi cPOPMUPOBAHHOCTH OCHOBHBIX YMEHHIA
Y HaBBIKOB.

Y 10BIIETBOPUTEIBLHO

He 3HaeT 1 He NTOHMMAaET 3HAYUTENbHYIO HJIH OCHOBHYIO
94acTh MPOTrPaMMHOTO MaTepHalia B Ipeenax
MOCTaBJIEHHBIX BONPOcoB. MmeeT cinabo
c(hOpMUPOBAHHbIE U HETIOJIHbIE 3HAHUS U HE YMEET
IPUMEHSTh UX K PEIICHUIO KOHKPETHBIX BOIIPOCOB U
3a7a49 10 00pasiy u K MPOBEACHUIO OMBITOB. [Ipn
oTBeTe (Ha OJMH BOIPOC) J0MycKaeT 0oJiee IByX
rpyObIX OMIMOOK, KOTOPHIE HE MOXKET UCIIPABUTD JJaXKe
IPY IOMOIIH NPETo1aBaTesl.

2-0

HeynosnersopurenbHo




Kpurtepun oueHKH NUCbMEHHOM camocmoamenvHoll padomul

Kpurepum onenkn Bajibl Onenka

1 | Bemonnmi paboty 6e3 ommboK U HETOYETOB; | S OtnuuHO
Jomyctnin He 6osiee OHOTO HeJJ0YeTa.

B paGoTtax ¢ nu30bITOUHON TIOTHOCTHIO
3aJ]aHuil JOMYCKAeTCsl BHICTABICHUE OTMETKH
«5» B COOTBETCTBHUH C 3apaHee OrOBOPEHHBIM
HOPMAaTHBOM.

2 | BemonHmn paboTy MONHOCTBIO, HO AOMYCTHI B | 4 Xoporto
Hell He OoJiee 0fHOI Herpy0Ooit ommoku (3a
UCKJTFOUCHHEM PELICHHS KOJIMYECTBEHHBIX
(bu3uUecKuX 3a/1a4) ¥ OJHOTO HEJ04eTa UK HEe
0oJiee ABYyX HEJOUETOB.

B paborax ¢ H30BITOYHOI MIIOTHOCTHIO
33I[aHPII>i AO0ITYCKAa€TCA BBICTABJIICHUC OTMETKHU
«4» B COOTBETCTBHUH C 3apaHee OrOBOPECHHBIM
HOPMaTHUBOM.

3 | [IpaBUIBHO BBITOIHIII HE MEHEE TTOJIOBUHBI 3 Y 10BIIE€TBOPUTENHHO
paboThI UM JOITYCTHUIL:
e He OoJee IByX rpyObIX OLIMOOK;

e 1K He 0oJiee OTHOM IrpyOoi U OJHOU
HerpyOoii OIMOKK 1 OHOTO HEJ0YETa;

e 1K He OoJiee IBYyX-TpeX HerpyObIX OIIHOO0K;
® VJTM BBITIOJHUJI pEeIlIeHNe KOJIMYeCTBEHHON
du3nyeckoii 3ajaun 1Mo AeHCTBUAM Oe3
BBIBOZIA paboueit GopMyIIbl TPy HATMIUN
NPaBUIBHOTO OTBETa
® UM OIHOM HerpyOoii omOKM U Tpex
HEJI0YETOB;

® UJIM [IPU OTCYTCTBUU OIIMOOK, HO U
HAJIMYUN YETHIPEX-TISITH HETIOUETOB.

2. B paborax ¢ U30bITOYHOI MIIOTHOCTHIO
3aJJaHHid JOMYCKAETCs BRICTABIICHHE OTMETKH
«3» B COOTBETCTBHUH C 3apaHee OrOBOPEHHBIM
HOPMAaTHBOM.

4 1. JlomycTHi 4nuciio OmubOoK U HeI0UETOB 2-0 HeynoBneTBopuTensHoO
IPEBOCXO/ISIIIEE HOPMY, ITPH KOTOPOH MOXKET
OBITH BBHICTABIICHA OTMETKA «3»;

2. [1paBUIBHO BBHITIOTHHII MEHEE YaCTH
paboThI, JOCTATOYHOM JJIsl BBICTaBJICHUS
OTMETKH «3».




Kpurtepum oueHKku KonmpoavHoii padomoi:

Kpurepum onenkn banasr | Onenka
KonTtponbHas pabota IIpeJCTaBICHA B|5 OtiinyHO
YCTQHOBJICHHBII CPOK M O¢GopMIIEHA B CTPOTOM

COOTBETCTBUM C U3JI0KEHHBIMU TPEOOBAHUSIMU;

- MOKa3aH BBICOKMHA  ypOBEHb  3HaHUS

U3yYEHHOTO MaTepuajga I0 3aJaHHOH TeMe,

NPOSIBJIICH TBOPYECKUH MOIXOA IpH OTBETEe Ha

BONPOCHI, yMEHHE IIIyOOKO  aHaJIM3UpOBaTh

npoOJemMy u JieJaTh 0000IarOIINe BBIBOIBI;

- paboTa BBIIIOJHEHA IPAMOTHO € TOYKH 3pEHMS

NOCTaBJIEHHOH 3a7a4H, T.e. 6€3 OmuO0K U

HEJI0YeTOB WM JAONYLIEHO He Ooiee OHOro

HemoueTa

- KOHTpOJIbHast paboTa mpexacrtaBieHa B |4 Xopor1o
YCTAaHOBJEHHBIH  CPOK M odopmiieHa B

COOTBETCTBUM C U3JI0KEHHBIMU TPEOOBAHUIMU;

- MOKa3aH JIOCTaTOYHBIH YPOBEHb 3HAHUS

U3yYEeHHOTO MaTepuajga [0 3aJaHHOH TeMe,

NPOSIBJIICH TBOPYECKHUH MOIXOA TpPH OTBETE Ha

BOIPOCHI, YMEHUE AaHAJIU3UpPOBaTh IMpodiieMy U

JIeJIaTh 0000IArOIIE BEIBOIEL,

- paboTa  BBIOJHEHAa  MOJHOCTBbIO, HO

JIOTIYIIEHO B HEil: a) He Oosiee 0J1HOM HerpyOoi

OLIMOKH M OJJHOTO HEeJ04eTa

0) uiu He OoJiee ABYX HEJOUETOB.

- KOHTpOJIbHAast paboTa MpexacTaBieHa B |3 VY 10BIIE€TBOPUTETHHO
YCTaHOBJICHHBIN CpPOK, MpU O(GOpMIIEHUU pabOThI

JIOMYIIEHBl HE3HAYMTENbHbIE OTKJIOHEHHUS OT

U3JI0’)KEHHBIX TPEOOBAHUI;

- MOKa3aHbl MHMHUMAJIbHBIE 3HAaHUS 110

OCHOBHBIM T€MaM KOHTPOJIEHOH paboThI,

- BBITIOJIHEHO HE MEHEe MOJOBUHBI paboThI

WJIW JOMYIIEHBI B HEN

a) He OoJiee IBYX rpyObIX OLIUOOK,

0) "He Oonee omHOW TpyOOil OMMUOKH M OJHOTO

HeJouera,

B) He OoJiee IByX-TpeX HerpyObIX OINOOK,

I') oHa HerpyOas ommoOKa ¥ TpU HeloYeTa,

1) IPH OTCYTCTBUHU OMINOOK, 4—5 He1o4eToB

- 9HCIIO OMMOOK U Helo4eToB mpeBocxoaut | 2-0 HeynoBnerBoputenbHo

HOpPMY, TIpU KOTOPOH MOXKET OBITh BBICTAaBICHA
OLIGHKA  «YIOBJETBOPUTEIBHO»  WIH  €CIHU
IPaBIJIBHO BBIIIOJIHEHO MEHEE TIOJIOBHHBI PAOOTHI;
eciu 00yJarouuiicst He MpUCTyHal K
BBITTOJTHEHUIO PaOOTHI HITH MTPABUIIEHO BBITTOIHII
He Oosiee 10 Mpo1IEHTOB BCeX 3aJaHUM.




Kpurepuu oueHKH unOuuoyanibHo20 npoekma

Kpurepuii YpoBHH C)OPMUPOBAHHOCTH HABBIKOB NMPOEKTHOM JAeATeJIbHOCTH
Ba3osBbIrii IHoBbIIICHHBIH

CamocTtosTenbHOoe PaGora B nenom cBuzaerensctByer | PaGorta B 11e710M CBUACTEIBCTBYET

npuoOpeTeHue 0 CITOCOOHOCTH CAaMOCTOSITENILHO C | O CIIOCOOHOCTH CaMOCTOSITEIIEHO

3HaHW U pelcHne
npo0em

OIIOPO¥ Ha MOMOIIb PYKOBOIUTEIIS
CTaBUTH MPOOJIEMY U HAXOJIUTh
MyTH e€ PELICHHUS;
MIPOJIEMOHCTPHPOBAHA
CIOCOOHOCTH IPHOOPETATh HOBBIC
3HAHUS W/WJIU OCBaWBaTh HOBBIC
CIOCOOBI JICUCTBHIM, JOCTHTATh
0oJ1ee rTyOOKOT0 TOHMMAHHUS
M3YyYEHHOTO

CTaBUTb IPOOJIEMY U HAXOUTh
IIyTU €€ PELLICHHUS;
IIPOIEMOHCTPUPOBAHO CBOOOIHOE
BJIaJICHHE JIOTUYECKHUMHU
olepanusMu, HaBbIKaMU
KPUTHYECKOTO MBIIIJICHUS, YMEHHE
CaMOCTOSITEJIbHO MBICIIHTB;
POIEMOHCTPUPOBAHA
CHOCOOHOCTh Ha 3TOM OCHOBE
nproOpeTaTh HOBbIC 3HAHUS W/WIH
OCBanBaTh HOBBIE CIIOCOOBI
JIefcTBUI, TOoCTUraTh OoJiee
r71y0OKOr0 HOHUMaHMsL IPOOIIeMbl

3HaHue mpeaMeTa

[IponeMoHCTpHUPOBAHO MOHUMAHUE
CoJIep>KaHus BBIMIOTHEHHON
pabotsl. B pabote u B oTBeTax Ha
BOIIPOCHI 10 COJIEP>KAaHHUIO pabOThI
OTCYTCTBYIOT IpyObIe OIIHOKH

[IponemoHcTpUpOBaHO CBOOOIHOE
BJIa/ICHUE TIPEIMETOM MPOEKTHOM
nesaTenbHOCTH. OmmOKu
OTCYTCTBYIOT

PerynsatuBHble IIponemMoHCTpUpOBaHBI HABBIKU Pa6ota TiarensHO crijlaHupOBaHa
JIEHUCTBHUS ONpEIEIICHUS TEMBI U Y IIOCJIEIOBATEIbHO PEaJn30BaHa,
I1aHupoBaHus padotel. PaboTa CBOEBPEMEHHO IIPOUJICHBI BCE
JIOBEJIEHA 10 KOHIA U HEO0OXOAMMBIE ITAIbI 00CYKICHHS
IIPEACTABICHA KOMUCCUY; U npeacrasieHus. KoHTpois u
HEKOTOPBIE JTAIbl BHITOIHINCH KOPPEKLHUS OCYIIECTBIISIINCH
10/l KOHTPOJIEM U IIPHU MOAJEPKKE | CAMOCTOSATEIBHO
pykoBoautess. [Ipu aTom
MIPOSIBIIAIOTCS OTAEIbHBIC
3JIEMEHTBI CAMOOLICHKH U
CaMOKOHTPOJIsl 00ydarouierocs
KoMmyHuKkanus [IponeMOHCTpUPOBAaHBI HABBIKH Tema sicHO onpeseneHa u

oopmieHus NpoeKTHOI paboThI U
MTOSICHUTEIILHOM 3aIIMCKH, a TAKXKE
IIOATOTOBKHU IIPOCTOU
IIpEe3eHTalMu. ABTOP OTBEYAET HA
BOIIPOCHI

nosicieHa. Texct/cooOienue
XOpOUIO CTPYKTYpHUpPOBaHbI. Bee
MBICITU BBIPQKEHBI SICHO, JIOTUYHO,
MOCIE0BATEIBHO,
apryMEHTHPOBAHHO.
Pabora/coo011ieHre BEI3BIBAET
uHTEepec. ABTOp CBOOOIHO
OTBEYACT HA BOITPOCHI




Tadauma cooTBeTcCTBUA
0aJIbHO-PEITHHIOBOI0 U 0TMETOYHOT0 KOHTPOJIA

YpoBeHb c(h)OpMHUPOBAHHOCTH Cymma TpaguinuonHas omeHka
KOMIIeTeH Uit PEUTHHIOBBIX
0aJ110B
IToBbIlIIEHHBIN 90-100 OT1au4HO
bazoBbiii 75-89 Xopo1io
IToporoBeiii 60-74 Y 10BII€TBOPUTETBLHO
HenocraTounsiit Menee 60 HeynoBieTBOpUTEIBHO




4. KoHTpo/1bHO-0LIEHOYHBbIE CPeACTBA MO AUCHUILTHHE «MaTeMaTHKa)
4.1. Marepuajabl OLEHOYHBIX CPEICTB /IJIs1 BXOJHOI0 KOHTPOJIS
Oopaszoseamenvhvle pe3ynbmamol, noonexcaujue nposepke (j1emeHmaol):

I1P6 1, ITP6 5, ITPG 6, I1P6 9, I1P6 12, I1P6 14.
[1Py 1, ITPy 5, TPy 7, I1Py 8, I1Py 18, TPy 19.

BapuaHrT 1.
Oo0s3aTe LA YACTh

10 5
1. Kakoe u3 CIICAYyrOmuX 9YUCCiI 3aKJII0YCHO MCXKIY YHUCIIaMHU E u gf) B omeeme yKasicume

HOMED NPAsUIbHO20 8APUAHMA.
1) 04
2) 0,5
3) 0,6
4) 0,7
2. Pemmre wHepaBenctBo 20 —3(x —5) <19 —7x. B omeeme ykadxcume Homep
NPAasUIbHO20 8APUAHMAL.

1y (4 +eo)
1

2 (—oes Z)

(3
3H\ 4
4) (—oo1 —4)

3. VYcraHOBUTE COOTBETCTBHE MEXIy rpadukamu (QyHKIHHA u GOpMyaaMu, KOTOpPbIE HX
3aJ1aI0T.
A) b) B)
¥ YA V
| 1 |
ol 1 g o[ 1 X o[ 1 g
1) y=2 )y =x%2-2 3y =2x 4)y =2 — x?

X

3anumure B OTBET HUQPHI, PACIIONOKUB UX B MOPSJIKE, COOTBETCTBYIOLIEM OYKBaM:

A b B

Ilpu evinoanenuu 3a0anuit 4-7 3anumiume x00 peuieHus U NOYYEeHHbLIL OMeEem.



3 1
3 (2— + 2—) - 16.
4. HaiiguTe 3HaYeHHE BBIpOKEHUS \ 4+ O

5. Pemmre ypaBHeHHE (x— 4)2 +(x+ 9)2 =2x".

6. busznecmen byommkos nomyuwit B 2000 roxy npubsuis B pazmepe 5000 pyoneit. Kaxmpiid
CIIEYIOIIMIA roJl ero npuosLIb yBearnurnBagack Ha 300% 1o cpaBHEHUIO C MPEABLAYLIIM
rogoM. Cxonpko pyoueit 3apadoran by6mukos 3a 2003 roa?

7. Beicora BH mapamnenorpamma ABCD nenut ero ctopony AD Ha otpe3ku AH = 1

u HD = 28. Jluaronans napamienorpamma BD pasna 53. Haitnure minomaas
napaieiorpaMma.

JIomOJITHUTENbLHAA YACTh
Ilpu evinonrnenuu 3adanus 8 3anuwume x00, 000CHOBAHUE PeWIEHUsL U NOJAYYEHHbLI
omeem.

8. Ha moct ryGepHaTopa o0acT npeTeHa0Bano Tpu kanauaara: Kimmos, Jlebenes,
Murvs. Bo Bpemst BHIOOPOB 3a MuIiinHa ObUIO OTAAHO B 4 pa3a MEHbIIIE T'OJI0COB, YeM
3a Kimumoga, a 3a JIebeneBa — B 1,5 paza Ooubine, yem 3a KiiumoBa u Muiiinna BMecre.
CKOJIBKO MPOIEHTOB TOJI0COB OBIIO OTJIAHO 3a MoOeauTeNs?

Bapmuanr 2.
Oo0sa3aTeIbHAasa YaCTh

1. KakoMy NOpOMEXyTKYy INpPHHANISKHT 4ducio V26 ? B omseme ykadsicume Homep
NPasuIbHO20 6apUAHMAL.
1) [4;5]
2) [5;6]
3) [6:7]
4) [7; 8]
2. Pemmnte HepaBeHCTBO 9X — 4(2x + 1) > —8. B omeeme ykadicume HOMEP NPAGUILHOSO
eapuanma.
1) (—4; +o0)
2) (—12; +o0)
3) (—o0; —4)
4) (—o0; —12)
3. VYcraHOBHTE COOTBETCTBHE MEXIY rpadukamMu (yHKIMHA U (opMyiamMH, KOTOpbIE MX
3aJat0T.

A) b) B)

VA Y VA

o 1

=Y
=Y

ol 1

Ly = —5x 2y =~ Yy=-x*-2  4y=+x

3anuimuTe B OTBET I_II/I(I)pBI, PACIIOJIOKHUB UX B IMOPAAKE, COOTBETCTBYIOIICM 6yKBaMI



Ilpu eévinonnenuu 3a0anuii 4-7 3anuuiume xo0 peuieHus u NOJIy4eHHblil Omeent.

8 (12 7 )
= =+2—].
4. Haiimute 3Hauenne Bupakenus 17 \17 11
2 2 __n2
5. Pemure ypaBHEeHHE (x + 2) + (x - 3) = 2x".
6. Kuuent B3s1 B 6anke kpeaut 100 pyOiieit Ha N MeCAIIeB C YCIOBHEM, YTO TT0 OKOHYAHUHU

1

IIEPBOTrO MECAIA BBIILIATUT GaHKy /! gacTh KpeauTa, a B KaKIbli OCIEMYIOIIUA MECSI]
BbITIIaTa OyAeT Ha 5 pyOsieii OombIle, 4eM B MpeabAyIuii. I3BECTHO, 4TO B MOCIICTHUI
MecsI] BhIIJIaTa cocTaBmia 55 py0. Ha kakoit cpok ObUT BBIIaH KPEOUT, €CIIU U3BECTHO,
YTO 3TOT CPOK MpPEBbIIIAN HoJroga’?

7. OcHoBaHus Tparenuu paBHbl 18 u 12, oiHa U3 GOKOBBIX CTOPOH paBHA 42, a yroiu
MEXIy HeW U OJHUM U3 OCHOBaHUH paBeH 135°. HaliquTe muomaas Tpamneuuu.

JdonoaHuTeabHas 4YacTh
Ilpu evinoanenuu 3adanus 8 3anuwume x00, 000CHO8AHUE PEUIEHUA U NOIYYEHHbLI
omeem.

8. Ha moct rybepHaropa obiacTu nmpeTeH10Baino Tpu kauauaara: ['aspuios, [IMuTpues,
Eropos. Bo Bpems Bb100pOB 3a [IMuTpreBa ObLI0 OTIaHO B 3 pa3a MEHbLIE I0JI0COB, YEM
3a ["aBpuioBa, a 3a EropoBa — B 9 pa3 Gobinie, yem 3a ['aBpuinioa u JImutpueBa
BMecTe. CKOJIBKO MPOIIEHTOB TOJI0COB OBUIO OT/IAHO 3a MOOeANTENA?




4.2. Marepunajbl OHEHOYHBIX CPEICTB /ISl TEKYIIero KOHTPOJIA

Tekymuii KOHTpPOJIb MPOBOJATCS BO BpeMsl ayJUTOPHBIX 3aHATUH IO
MaTeMaTUKEe B COOTBETCTBUM C y4EOHBIM IUIAaHOM M pabouel nporpammbl O]
«Maremartnka» 1o BCEM pasjesiaM IIporpaMMbl. B KadecTBe TEKyIIero KOHTPOJIS
NPUMEHSIOTCSI TEOPETUYECKHE BOIIPOCHI, CAMOCTOSITENbHAs padoTa, CUCTEMBI
3aJlaHui B TECTOBOM (popMe, KOHTPOJIbHBIE PAOOTHI MO pa3eiaMm.

4.2.1 TeopeTnueckue BONPOCHI

Teoperudeckas 4yactb MPOXOAUT B (JOpME YCTHBIX OTBETOB: OOy4YarOIIHECS
BBITSTHBAIOT MMATh KAapTOUYEK C BOMPOCAMU, JAOT MOJIHBIA OTBET (CO CIHMCKOM
BOIIPOCOB 00YYAIONTUECS 3HAKOMSTCS B Hayajie U3yueHus pasjena).

4.2.1.1. Crenenu u kopHu. CreneHHasi PyHKIUSA

Oobpazosamenvnvle pe3yibmamol, noonexcawjue npogepke (1emenmaol):
I1P6 01, ITP6 02, ITP6 03, ITP6 05, TTP6 06, ITPO 14.
[IPy 1, ITPy 5, IIPy 6, IIPy 7, I1Py &, [Py 18, I1Py 19.

TeopeTnyeckme BONpochbI:

1. Jlaiite ompexaeneHue  apuPMETHYECKOTO KBaapaTHOro KOpHS (HEe 3a0biBaem
HNOSICHUTh 00JacTh ONpefesieHuss U o0JacTh 3HA4YCHWH, WHAue OINpe/esieHue He
PacKpBITO).

2. JlaiiTe ompeneneHHe KOHS N-OW CTENeHW U3 4Yucia (He 3a0bIBaeM MOSCHUTH 00JIacTh
orpezesieHus: U 00J1acTh 3HaYEHUM, HHAYE ONPE/IEIIEHUE HE PACKPBITO)

3. 3anuumTe U NPOU3HECUTE BCIyX BCE U3BECTHBIE BaM CBOMCTBA KOPHEH.

4. 3anummuTe U NPOU3HECUTE BCIYX BCE M3BECTHBIE BaM CBOMCTBA CTEINEHEH.

5. Ha 4ro HeoOXxoaumMo 0OpaTUTh BHHUMAHUE MPU PEIIEHUU HMPPALMOHAIBLHOTO YpaBHEHUS
YETHOU CTENEHU?

6. UYemy paBeH KOpeHb YETHOH CTeNeHN U3 oTpunaTensHoro uncia? [lpuseanre mpumep.

7. Uemy paBeH KOpeHb HEUETHOW CTENEHH U3 OTpuliaTenbHoro uncna? [Ipusenure npumep.

8. Ha wuyrto crour oOpaTUTh BHHMaHUE MPHU PpEIIEHUU HUPpALMOHAIBHBIX, JIPOOHO-
palMOHATILHBIX YPaBHEHUI U HEPaBEHCTB?

9. Ha3zoBuTe npaBMIIO BHECEHUSI MHOKHUTEIIS TIOJ] 3HAK KOPHSL.

10. Kak n36aBiistoTcsi OT MPPALMOHANIBHOCTH B 3HAMeHaTesne?

11. Jlalite ompeneneHue CTENEHH C JIpOOHBIM H  OTPUIIATEIBHBIM  IIOKa3aTeseM,
chopMyIUpyHTe X CBONCTBA.

12. Crenennast GyHKIUS — 3TO GYHKUHUSA ...

13. CBoticTBa cTeneHHON (PYHKITMH Pa3IMYatOTCs B 3aBUCUMOCTH OT ...

14. CpoticTBa cTeneHHON (PYHKIIMU MpU YeTHOM 3HadeHuu N. I'padukom QyHKIMU SBIsICTCS

. , PacroJIOXEeHHAas B ... MOJIYIUIOCKOCTH KOOPJAUHAT

15. CpoiicTBa creneHHON (YHKIMM TpU HE4YeTHOM 3HaueHHM N. I'paduxom dyHKINM
ABIISIETCA ...

16. YpaBHEeHHSI, B KOTOPBIX IEPEMEHHAS .. ..., HA3BIBAIOTCS HPPALIIOHAIEHBIMU.

17. Pemienue MppanioHAIbHBIX YPAaBHEHUI CBOAMTCS K MEPEXo]y OT HUPPALMOHAIBHOIO K
palMOHAILHOMY YPaBHEHHUIO ...

4.2.1.2 Tloka3atejibHasi QyHKIHA


http://fizmat.by/math/equation/rational_equations

Oopaszosamenvhvle pe3ynbmamol, noonexcaujue nposepke (j1emeHmaol):
I1P6 01, TTP6 02, ITP6 03, T1P6 04, TTP6 05, ITP6 06, I1P6 14.
ITPy 01, ITPy 05, ITPy 06, ITPy 07, ITPy 08, ITPy 18, ITPy 19.

TeopeTuyeckue BOnNpochbl:

N

POONO U AW

11.
12.
13.
14.
15.
16.

17.
18.
19.
20.

21.
22.

23.

0.

Kaxkas pyHKIus Ha3pIBaeTCs MOKa3aTeIbHOM?

UYro sBinsieTcs 007aCTHIO ONPEIeIEHUs] 1 MHOYKECTBOM 3HAUCHH MTOKa3aTeIbHON
byHKIIH?

SIBnisieTcst M oKa3aTenbHask (PyHKIUS YeTHOM?

ITpu kakoM yciI0BUM ITOKa3aTeabHast QyHKIMS SABISETCA BO3PACTArOILEH?

[Tpu KakoM yCIIOBUH MOKa3aTeabHast (QyHKIHS SBIsETCS yObIBAIOMICH?

Kak 3aBHCcHT U3MEHEHUE MT0Ka3aTeIbHON (YHKLIUU OT OCHOBAaHUS?

[lepeuncnure cBoiicTBa pyHkuuu y=a* npu a>1.

Ilepeuncnure cBoiicTBa GpyHkumn y=a* nmpu 0<a <1.

[Touemy pynkums y=2" siBisieTcsi BO3pacTaronien?

Kakue npeoOpa3oBanusi HEOOXOMMO BBIIIOJHUTH HA KOOPJMHATHON TIOCKOCTH C
rpaduxom y= (0,5%), aToOBI OTYIHUTH TpaduK PyHKIUU y=27

CKkonbKO TOYEK nepecedeHust UMeroT rpaduxu ynkumii y=2* u y=(0,28)*?
Kakoe ypaBHEeHME Ha3bIBACTCS TTOKA3aTEIbHBIM?

[Touemy npu penieHuM OKa3aTeabHbIX YpaBHEHUI ronaratot, uto a>0, az0?
y=a*. [lpu a>0 Qyukuus ...

VYKaku KOOpAMHATHI TOUKH MepeceueHus y=a* ¢ ocbto OX.

Jlano ypaBHenue a'™=1. MoxHo 11 yTBepKaath, uto f(X)=0.

Cdhopmynupyiite npaBuiIo peleHus NpoCcTEHIINX NOKa3aTeIbHbIX YPAaBHEHUH.
[1pu xakux b nokazarenbHOE ypaBHeHUE a*=b MmeeT KopeHb?

CKoJIbKO KOpHEi uMeeT ypaBHeHue a*=b?

Kaxk pemats ypaBHenue Buaa af?=ad®)?

B yem 3akmrovaercs rpaduueckuii cocod pemieHus ypaBHEeHUH.
JlaiiTe onpeneneHune moka3aTeaIbHOTO HepaBeHCTBA?

ChopmynupyiTe METOIBI PEIICHUSI TOKA3aTeIbHBIX HEPABEHCTB.

4.2.1.3. Jlorapudmel. Jlorapudpmudeckas pyHkuus

agbrwnE

Oopaszosamenvhble pe3yibmamol, nooaexcauiue nposepke (I1emMeHmul):
I1P6 01, TTP6 02, ITP6 03, ITP6 04, TTP6 05, ITP6 06, I1P6 14.
[TPy 01, ITPy 05, I1Py 06, ITPy 07, ITPy 08, ITPy 18, ITPy 19.

TeopeTnyeckme BONPoOChbI:

Jatite onpeneneHue orapudma.

CdopmynupyiiTe Ha3BaHUE IEHCTBUS HAXOXKIEHUS JIoTapudma.
3anuiuTe OCHOBaHKE HATYpaIbHOTO Jorapudma.
ChopmynupyiiTe OCHOBHOE JIOTapU(YMHIECKOE TOKIACCTBO.
Cdopmynupyiite TeopeMy o joraprudme mporu3BeICHU.



~

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

Cdopmynupyiite TeopeMy o Jiorapudme 4acTHOTO.

[Ipusenute hopmyiny nepexoaa K HOBOMY OCHOBAHHIO.

Kakue cBolicTBa jorapugma UCIOJIb3YIOTCS IIPU BBIIOJIHEHUH TOXKAECTBEHHbBIX
npeoOpa3oBaHUiA?

Kakoii noraprdm Ha3pIBaeTCS TECATUIHBIM?

Hatite onpeneneHue orapuGmMudeckoit GyHKIINH.

Cdopmynupyiite onpenenenue gorapu(pMUUecKoro ypaBHeHHMs.
Cdhopmynupyiite MeToAbI pereHus JorapupMUIECKUX ypaBHEHHIA.

Jaiite onpeneneHue 10rapupMUIECKOro HepaBeHCTBA.

Chopmynupyiite MeTobl perieHus JorapupMUUECKuX HEPaBEHCTB.

3anuiuTe 00K BUJ JIoTapupMUIeCcKor (PyHKIUU.

Kak nmpeacraButh 4nciio B BUje jJorapugma 1o OCHOBaHUIO a7

N300pa3ute cxeMaTHyHO Tpaduk JorapuGMuaeckoil pyHKIUH.

Kak onpenenuts NOCTOPOHHUM KOPEHB JIOrapu(PMUIECKOT0 ypaBHEHU?
[lepeuncnure ocHOBHBIE CBOMCTBA Jiorapupmos a>1, a+ 1.

O0s13aTenbHO JIU NP PeIIeHUH JOrapu(pMHUUECKOro ypaBHEHHUS HaX0IUTh 00J1acTh
CyliecTBOBaHMS (DYHKIIHI, BXOASIINX B ypaBHEHUE?

Ha uTo, B nepByto ouepes cienyeT oOpaTuTh BHUMaHHUE MIPU

pelIeHn: JIoTapu(MUYECKOrO HepaBeHCTBa?

4.2.1.4. KoMILIeKCHbIE YHCJIA

Teopernyeckne BONPOCHI:

©oNo gk wN R
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20.
21.

22.
23.
24.

JlaTp onpeneneHre KOMIIEKCHOTO YUCIA.

CdopmynupoBats onpeaencHie MHUMOMN €IUHUIIBL.

Kaxk Haiitu cTenneHb MHUMOW €TUHUIILI?

Kakune koMrieKCHbIE YnCiIa Ha3bIBAIOT PABHBIMU, CONPSKEHHBIMU?

3anucats GopMyITy A HAX0XKIEHUS TPOU3BOIBHON CTETIEHH MHUMOM €TUHUIIBL.
[IpuBeauTe npUuMepsl YUCTO MHUMBIX YHCEIL.

Jate onpeneneHne CyMMbI IByX KOMIIEKCHBIX YHCEIL.

JlaTb onpeneneHre 4aCTHOTO JBYX KOMIUIEKCHBIX YUCEN.

Kaxk n3o0pakaroTcsi KOMIIJIEKCHBIC YHCJIa HA KOOPAMHATHON TIJIOCKOCTH?

. JlaiiTe omnpezenenne MOy U apryMeHTa KOMIUIEKCHOTO YHCTIa.

. 3anummTe GopMyITy JUISl HAXOXKACHHUSI MOAYJISl KOMILIEKCHOTO YKCIa.

. 3anummuTe GOpMyITy JUIs HAXO0XKASHUS MOAYJISI KOMIIJIEKCHOTO YHCIa.

. Kak HaliTu apryMeHT KOMIUIEKCHOTO yucia?

. 3anummTe 00K BUJ KOMIIJIEKCHOTO YMCIIa B TPUTOHOMETPHUECKOH dopme.

. Kak mepeMHOXUTH J1Ba KOMIUIEKCHOTO YHCIIa B TPUTOHOMETpHIECKOM Gopme?

. Kak pa3nenuth 1Ba KOMIUIEKCHOTO YKCIIa B TPUTOHOMETPUYECKOM popme?

. Kak Bo3BecTH B cTeneHb KOMIUIEKCHOE YHCIIO B TPUTOHOMETpUYECKOM popme?

. CKOJIbKO 3HAYEHHI UMEET KOPEHb N-i1 CTEMEHH U3 KOMIUIEKCHOTO yucia?

. Kak HaliTu Bce 3Ha4Y€HHUs KOpHA N-I CTENEHU U3 KOMIIEKCHOTO YMCIIa U3 KOMIUIEKCHOTO

qyucia?

3anuiuTe 00U BUJ] KOMITJIEKCHOTO YKCIIa B TTOKa3aTeabHOU (hopme.

Kak ocymiecTBisiercs nepexoa oT anredpandeckoil GopMbl KOMITJIEKCHOTO YUCIIA K
nokasarenbHON dopme?

Kak nepeMHOXHUTH J1Ba KOMILIEKCHOTO YKCiIa B MMOKa3aTenbHOU hopme?

Kak pa3nenuts 1Ba KOMIUIEKCHOTO YHCIIa B TTIOKa3aTeIbHOU opme?

Kak Bo3BecTH B cTeNeHb KOMIUIEKCHOE YHCIIO B MMOKa3aTeabHou hopme?



25. Kax HaliTu Bce 3HAUEHUS KOPHA N-ii CTEIEHN M3 KOMIUIEKCHOTO YMCJIa B IIOKa3aTeJIbHOM

dopme?

4.2.1.5. OcHoBbl TpUTrOHOMeTpUH. TpuroHomerpuyeckue pyHkuuu

Oobpaszoseamenvhvle pe3ynbmamot, noonexcaujue nposepke (31emenmot):
I1P6 01, ITP6 03, ITP6 05, T1P6 14.
[1Py 01, TPy 06, ITPy 07, ITPy 08, ITPy 18, ITPy 19.

TeopeTnyeckue BOOPOCHL:

Kak ctpoutcst yron Ha 4MCIOBOM OKPY>KHOCTH?

Hatite onpenenenue 1 paguana u 1 rpaayca.

3anuiute GopmMyiy repexosa oT rpaayCHOr0 U3MEPEeHHs yIila K paJiiaHHOMY.

Jaiite onpenenenrne OCHOBHBIM TPUTOHOMETPHUECKUM (DYHKIIHSM MTPOU3BOIBHOTO YA,
JaiiTe onpeeneHrne OCHOBHBIM TPUTOHOMETPHUUECKUM (DYHKIIHSIM OCTPOTO yTia B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

[lepeuncnure 3HaYCHHS] HEKOTOPHIX TPUTOHOMETPUUYECKUX (PYHKIIHIA.

[IpuBenuTe 3HAKKU OCHOBHBIX TPUTOHOMETPUUYECKHUX (DYHKITHI B Pa3HbIX YETBEPTIX.
3anumunTe OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.

3anuiute GopMyITy, CBA3BIBAIOILYIO TAHT€HC M KOTAHT€HC yTJa.

10. 3anummre GOpMyITBI, CBS3BIBAIOIINE TAHTCHC C KOCHHYCOM U CHHYC C KOTAaHT'€HCOM.
11. Ilepeuncante OCHOBHBIE (POPMYJIIBI CIOKEHUSI.

12. Chopmynupyiite MHEMOHHUYECKOE TIPABUIIO /TSl 3alIOMHHAHUS (OPMYJT IPUBEJCHHUS.
13. Copmynupyiite nmpaBuio HanmucaHus GopMyI1 IpUBEICHUSI.

14. ITpuBeaute npumep Ha NpUMeHeHHEe (HOPMYJI IPUBEICHUSL.

15. IlpuBeaute GopMysbl CyMMBI YIJIOB.

16. 3anummre GOpMyITBI TBOMHOTO yTila TPUTOHOMETPUYECKHUX (YHKIINH.

17. 3anummre GopMyIIbI IOJIOBUHHOTO apTyMEHTa TPUTOHOMETPHUUECKUX (DYHKITHA.

18. 3anummre Gpopmybsl npeodpazoBaHUs CYMMBbl TPUTOHOMETPUYECKUX (QYHKLUHN B

IMPON3BCIACHUC.

19. 3anummre Gpopmysl npeodpazoBaHUs TPOU3BEACHUS TPUTOHOMETPUYECKUX (PYHKIIHUIL B

CyMMY.

20. BeipaxxeHne TPUTOHOMETPUYECKUX (DYHKITHIA Yepe3 TAHTeHC TIOJIOBUHHOTO apryMeHTa
21. Tepeuncnure GOpMyYIIBI ISl pEHICHUS MPOCTEHIINX TPUTOHOMETPUYECKIX YPAaBHEHUH B

0011eM BHUJIE.

22. JlaliTe onpeniesicHre apKCUHYca YHCIIa.

23. JlaliTe onpeneseHre apKKOCHHYCA YK CIIA.

24. Kak mpoXOouT IMHUS TAHT€HCOB?

25. Kak mpoxoauT JUHUS KOTAaHTE€HCOB?

26. ITpuBeaute GOpMYIIBI pEIICHUS TPOCTEUIITUX TPUTOHOMETPUUECKUX YPABHCHH.

27. Tlepeuncnute GOpPMYIIBI YACTHBIX CIy4YaeB PEIICHHsSI MPOCTEUIITNX TPUTOHOMETPUIECKUX

YPaBHEHUM.

28. OOBACHUTE METOJ PEIICHUS MMPOCTEHITNX TPUTOHOMETPUICCKUAX YPAaBHEHHUH C TIOMOIIBIO

€UHUYHOU OKPY>KHOCTHU.

29. IlpuBeaute GOPMYIIBI pEIICHUS TPOCTEUIITUX TPUTOHOMETPHUUECKUX YPABHCHH.
30. YkaxuTe ABa OCHOBHBIX METOJIa PEIICHHSI TPHTOHOMETPHUYECKIX YPaBHCHUH.
31. JlaiiTe onpeneneHre OAHOPOTHOTO TPUTOHOMETPUUECKOTO YpaBHEHHUS IEPBON U BTOPOI

CTEIMEHEN.



32.

33.
34.
35.
36.

37.

VYkaxuTe crnoco0 petieHus OJHOPOTHOTO TPUTOHOMETPUUECKOTO YpaBHEHUS TIEpPBOi
CTETICHH.

[IpuBeauTe METOIBI PELICHHUS] TPUTOHOMETPUYECKUX YPABHEHHI B 3aBUCUMOCTH OT THUIIA.
Yrto Ha3bIBaeTCS NPOCTEHIIMMU TPUTOHOMETPUUECKUMU HEPABEHCTBAMM ?
[TpomutrocTpupyiiTe penieHrue HEPaBeHCTBA Sin X>m Ha eAMHUYHON OKPYKHOCTH.
Pacckaxute 0 MeTo/ie 3aMEHbI IEPEMEHHON MU PEIIEHUH TPUTOHOMETPUUYECKUX
HEPaBEHCTB.

Kak npumensieTcss METOA UHTEPBAJIOB IIPU PEILIEHUU TPUTOHOMETPUUYECKUX HEPABEHCTB?

4.2.1.6. IlpousBoaHast pyHKIHNHU, ee IPUMEHEHHE

Oopaszosamenvhvle pe3ynbmamel, noonexcaujue nposepke (j1emeHmaol):
[1P6 01, TTP6 04, ITP6 06, TTP6 14.
[TPy 01, TTPy 06, ITPy 07, ITPy 08, ITPy 09, I1Py 10, ITPy 11, ITPy 18, TPy 19.

Teopernyeckue BOIPOCHI:

BOo~NoGa~WONE

[EY
=

12.
13.
14.
15.
16.
17.
18.
19.
UHTEpBAJIE. ..
20.
21.
22.
23.
24,

byHKUUA. . .
25.

0.

[Iponomxute onpexnenenue: «IlocnenoBareabHOCTD — 3TO. . ).

[TpuBeaute npumep apupmMeTUYECKON IPOTrPECCUM.

[IpuBennTe mpuMep reoMeTpU4ECKOM MPOrPECCHH.

[TpuBeauTe npumep 6eCKOHEUHO yOBbIBaIOIIEH FTeOMETPUUECKOI TPOrPECCHH.
[Iponomxute onpenenenue: «I[IponzBoaHas — 370...».

Packpolite reoMeTpUYECKUI CMBICII IIPOU3BOAHOM.

[Iponomxute onpenenenue: «KacarenbHas — 310...».

Packpoiite pusnyueckuii CMBICIT IPOU3BOTHOM.

Uro Takoe muddepeHmpoBanme?

[Tepeuncnnre npaBuiia BEIYUCIECHUS TPOU3BOIHBIX.

Uemy paBHA MPOU3BOIHAS CTENEHHON QYHKIIUU?

YeMy paBHa IpOU3BOHAS IPOU3BENCHUA?

Uemy paBHA MPOU3BOJIHAS YACTHOTO?

Yemy paBHA IPOU3BOIHAS CIOXKHON QYHKIUU?

Kaxoii Bu1 umeeT ypaBHEHHE KacaTeNbHON ?

Korna kacarensHas napamuiensHa ocu Ox?

Touku, B KOTOPBIX MPOU3BOJHAS PaBHA HYJIIO, HA3BIBAIOTCA. ..
Cdopmynupyiite npu3Hak Bo3pacTaHust QyHKIUH.

Ecnu Ha uHTEpBane (QyHKIMS BO3pacTaeT, TO 3HAYEHHWE MPOU3BOJHOW Ha 3TOM

Huddepenumpyemast yHKIHS MOKET UMETh SKCTPEMYM B T€X TOUKaX, IJIE ...
Cdopmynupyiite npuzHak yObIBaHUs (GYHKLINU.

Cdopmynupyiite npu3HaK TOYKM MAKCUMyMa (DyHKIIHH.

Cdopmynupyiite npu3HaK TOYKM MUHUMYMa (DYHKIIHH.

Ecnmu rpadux mnpousBogHOM pacnoyiokeH Bbimie ocu OX Ha HHTEpBaje, TO

Ecnmu rpadguk npousBonHoil mepecekaer ock Ox B Touke X0, pacmonaraercs

CHavaJa HIke, motoM Bbltie OX, To X0 11 GyHKIUH SBISETCS . ..

26.
27.
28.

Kakne Touky Ha3bIBAIOTCS TOYKAMH IKCTpeMyma?
Kakas Touka Ha3bIBaeTCsl TOUKOM mepernda?
CocTaBpTe aNTOPUTM pEIICHUS 3a7ad Ha HAXOXKICHHS HaWOONBIIET0 W

HaMMCHBIICTO 3HAYCHU A (py'HKI_II/II/I Ha OTpe3Ke?

29.

CocTaBpTe aNropuTM HCCIEIOBAHUS U TOCTpOeHUs rpaduka (QyHKIUHA C

MIOMOLIBIO TPOU3BOIHOM.



30.  Kak HaliTh BepTUKAIBHYIO aCUMIOTOTY Tpaduka GyHKIHH?
4.2.1.7. llepBooOpa3nasi pyHKIUM, €e MPUMEHEHHE

Oopa3zoeamenvubie pezyibmamaol, noonexcaujue npogepke (1emenmot):
[1P6 01, TTP6 04, ITP6 06, I1PG 14.
[TPy 01, ITPy 06, ITPy 07, ITPy 08, ITPy 09, [1Py 10, ITPy 11, ITPy 18, ITPy 19.

Teopernyeckue BONPOCHI:
1. Cdopmynupyiite onpeaeneHue nepooopa3Ho.
2. CdopmynupyiiTe OCHOBHOE CBOMCTBO IIepBO0Opa3Hoii. ['eomeTpuueckuii cMbIc
OCHOBHOT'O CBOMCTBa MEPBOOOPA3HBIX.
Cdopmynupyiite Tpu npaBuiia HaX0KACHUS IEPBOOOPA3HBIX.
Kakyto ¢urypy Ha3bIBatoT KpUBOJIMHEHHO Tpanenuei?
3anuiute GopMyJTy JUIsl BBIYMCIEHUS TUIOIIA AU KPUBOJUHEHHON Tparenuy.
OO0mscHUTE, UTO Takoe UHTerpal. 3anumure Gopmyny Herorona-JIeloHuLa.
['eomeTpuueckuii u GpU3NUECKUl CMBICI OIPEICIIEHHOIO HHTErpaa.
Uto Takoe UHTETPUPOBAHKE?

O N AW

4.2.1.8. IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

Oopaszosamenvhble pe3yibmamol, noonexcauiue npogepke (I1emeHmol):
[1P6 01, TTP6 09, ITP6 11, TTP6 12, TTPG 14.
[IPy 01, ITPy 14, ITPy 15, [TPy 16, ITPy 18, I1Py 19.

Teopernyeckne BONPOCHI:
ChopmynupyiTe Tpu aKCHOMBI CTEPEOMETPUH
Chopmynupyiite TEOpeMBI, CIIEAYIOLIME U3 AKCUOM CTEPEOMETPHHU
Jaiite onpeneneHue napauiesbHbIX MPSMBIX B IPOCTPAHCTBE.
[lepeuncnure ciiydan B3aMMHOTO PACIIONOXKEHHS JIBYX MPSAMBIX B IPOCTPAHCTBE.
JaiiTe onpeneneHye napauieIbHOCTH MPSAMON U MIOCKOCTH.
[lepeuncaure ciryuau B3aMMHOI'O PACIOIOKEHUS MPSAMON U MIIOCKOCTH.
CdopmynupyiiTe NpU3HAK CKPELIUBAIOIINXCS MPSIMbIX.
JaiiTe onpeneneHne CKpelBaroIIuXCs MPSIMbIX.
Cdopmynupyiite npru3HaK napamiebHOCTH NPSMON U MIIOCKOCTH.
. CpopmynupyiiTe npu3HaK napayieabHOCTH MIIOCKOCTEH.
. Chopmynupyiite CBOHCTBA MapasuIeNbHbIX INIOCKOCTEH.
. Chopmynupyiite TeOpeMBbl 0 MapaIIEIbHOCTU IPSAMBIX B IPOCTPAHCTBE
. BepHo 7111, 4TO yepe3 TOUKy BHE IaHHOM IJIOCKOCTU MPOXOIUT MpsiMasi, MapaijiesibHas
JTAHHOM IMJIOCKOCTH, U IPU TOM TOJIBKO OJHa?
14. BepHo 1y, cTO 4epe3 TOUKY BHE JAaHHOH IJIOCKOCTH MPOXOAUT IJIOCKOCTb, apaljiebHast
JTAaHHOW TUIOCKOCTH, ¥ MPUTOM TOJIKO OJ1HA?
15. MoryT 1 CKpeIIrBaoLIHecs IpsMble ObITh NMapauIeIbHBIMU OJTHOM TIIOCKOCTHU?
16. MoryT 1 CKpeIuBaroLecs NpsMble ObITh MapauIeIbHBIMU TPEThEH MPsIMOIi?
17. Chopmynupyiite onpeaeeHne neprneHIuKyIIpPHOCTH MPSMOKN U TUIOCKOCTH.
18. Chopmynupyiite npu3HaK NepreHAUKYIIPHOCTH MPSIMOI U TUIOCKOCTH.
19. Chopmynupyiite TeopeMy o NpsSMOH, MEPIEHIUKYIIIPHON K MIOCKOCTH.

©WooNOAWNE
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20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.

32.

CdopmynupyiiTe CBONCTBA, CBSI3bIBAIOIINE MMAPAIJIEIIBHOCTD MPSMBIX U X
NEePHEHANKYIISIPHOCTD K IJTIOCKOCTH.

Chopmynupyiite TeopeMy O TpexX MepHeHAUKYIISPax.

Cdopmynupyiite TeopeMy, 0OpaTHYIO K TEOpEME O TpeX MEepHeHIUKYIsIpax.

[aiite onpeneneHue IByrpaHHOrO yria.

JlaiiTe onpeneneHue yria Mexay OpsiMOd U IIIOCKOCTBIO.

CdopmynupyiiTe TeOpeMy O AMArOHAIU MPSIMOYTOJILHOTO MapalieIenuIea.
CdopmynupyiiTe npu3HaK MEepHIeHANKYISIPHOCTH IIIOCKOCTEH.

BepHo 511, 4TO MIIOCKOCTh, NEPIEHAUKYJIAPHA K JAHHON NPSAMON, IEPIEHANKYISIPHA K
J1000H TUIOCKOCTH, COIEPIKAIIEH 3Ty MpAMYI0?

Bepno 11, uTo npsimasi. NepreHIUKYJIApHAs K IBYM JaHHBIM MEPeCeKarOIMMUCS
psIMBIM, TIEPIICHANKYIIAPHA K JIF000H MII0CKOCTH, CoAepKalllel ITH MpsSMble?

MoskeT 11 paccTosiHUE OT TOYKH JI0 TNIOCKOCTU M300pakaTbCsi IByMs pa3InyHbIMU
oTpe3KaMu?

MoskeT 11 paccTOsSTHUE MEXIY MapalieIbHBIMU IJIOCKOCTSMU U300paxarbcst IByMs
pa3IMYHBIMU OTpe3KamMu?

OA — nepnieHuKysip K mockoct TpeyroasHuka ABC. HasoBure yrosn mexny npsmoit
OB u miockocteio ABC.

OA — nepneHuKyJisp K miockoct TpeyroiapHuka ABC. HazoBute yron Mexay npsimMoit
OC u mnockoctrio ABC.

4.2.1.9. KoopauHaThbl U BEKTOPbI

Oopaszosamenvhble pe3yibmamol, noonexcauiue npogepke (I1emenmal):
[1P6 01, TTP6 09, ITP6 11, TTP6 12, TTP6 13.
[IPy 01, TTPy 14, ITPy 15, ITPy 16, ITPy 17, [1Py 19.

Teopernuyeckue BONPOCHI:

©WooNOOAWNE
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11.
12.
13.

14.
15.

16.
17.
18.

[aiite onpeneneHre BEKTOpaA.

JlaiiTe onpeneseHne KOJIMHEAPHBIX BEKTOPOB.

JlaiiTe onpenenenne Npon3BeIeHNsI BEKTOPA Ha YHCIIO.

[aiite onpenenenne paBHbIX BEKTOPOB.

CdopmynupyiiTe npaBuiIo TPEyTroJIbHHUKA JIJIS CIIOKEHHUS JBYX BEKTOPOB.
Chopmynupyiite npaBUiIo MHOTOYTOJIbHHUKA IS CII0KEHUSI HECKOJIBKMX BEKTOPOB.
[aiite onpeneneHne KOMIIAHAPHBIX BEKTOPOB.

Cdhopmynupyiite npu3HaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.

Cdopmynupyiite TeOpeMy 0 pa3IokKEeHUH BEKTOpa [0 TPEM HEKOMITJIAHAPHBIM BEKTOPaM.

. OnummTe ¢ IMMOMOIIBIO YEPTEIKA MMPABUIIO MapaJlICICIUIICaAA AJId CJIOKCHUA TPEX

HEKOMIUIaHAPHBIX BEKTOPOB.

BepHo 511, 4TO BEKTOpBHI, JiexkKalre Ha OOKOBBIX pedpax MpU3Mbl, KOJUIMHEAPHBI?
Bepho 11, uTO BEKTOPBHI, Jiexkalire Ha OOKOBBIX pedpax MUpaMubl, KOJJIUHEAPHBI?
MoryT 1 Tpu KOMIUIaHApHBIX BEKTOpA JIeXkKaTh HAa TPEX B3aUMHO MEPIEHANKYJIIIPHBIX
pSIMBIX?

MoryT 1 Tpy HEKOMIUIAaHAPHBIX BEKTOPA JIEKATh HA TPEX MapaJUIEIbHBIX IPSIMBIX?
BepHo 11, 4TO KOOpAMHATHI TOYKU PABHBI COOTBETCTBYIOIUM KOOPANHATAM €€ PaJycC-
BekTopa?

MoskeT 1 JyIMHa BEKTOpa ObITh MEHBIIIE OHON U3 €r0 KOOPAUHAT?

MoskeT 1 JyIMHA BEKTOPA PaBHATHCSA OJHOM U3 €ro KOOpAUHAT?

HazoBuTe KOOpIUHATHYIO IJIOCKOCTh, B KOTOPOH Je:KUT Touka M(0;-2;8)



19. Ha3oBHTe KOOPIUHATHYIO IJIOCKOCTh, B KOTOPOI JIexKHUT Touka M(-1;0;5)
20. U3 touek A(2;0;-4), B(3;0;0),C(0;1;0), D(-1;7;0);E(0;0;11) BbIOCpUTE TOUKY, JCIKAIIYIO

Ha OCH allIlJIMKaT

21. U3 touek A(2;0;-4), B(3;0;0),C(0;1;0), D(-1;7;0);E(0;0;11) BeiOepuTe TOUKY, JICKALIYIO

Ha OCU OpJMHAT.

22. BepHo JIM, 4TO BCIMYHWHA CKAJIAPHOI'0 IIPOU3BEACHUA BEKTOPOB 3aBUCUT OT BEJIMYUHBI

yIia MeXIy HUMuU?

23. BepHO 111, 4TO BEIMYMHA CKAIAPHOTO MPOU3BEICHUS BEKTOPOB 3aBUCHUT OT UX JUIMHBI?
24. MoXeT 1 CKaJIIpHOE MPOU3BEIEHHE IBYX BEKTOPOB ObITh paBHBIM UX CyMMe?
25. MoxeT 1 cKalsipHOE MPOU3BEICHUE IBYX BEKTOPOB ObITh PaBHBIM IIPOU3BEACHUIO OBbIThH

PaBHBIM [IPOU3BEACHUIO OHOIO U3 HUX HA YUCIIO?

26. 3ammmmte GopMyITy KOOPAWHAT CEPEIUHBI OTPE3Ka.

27. 3anummre GOpMyITy AIMHBI BEKTOPaA B IPOCTPAHCTBE.

28. 3anummre GOpMYyITy pacCTOSHHS MEXKy TBYMS TOUYKAMH B IPOCTPAHCTBE.

29. JlaiiTe onpezeneHue CKIIPHOTO NPOU3BEICHUS BEKTOPOB B IIPOCTPAHCTBE.

30. 3anummre GopMysTy BEIYUCICHHS CKAJISPHOTO IPOU3BEIACHHUS ABYX BEKTOPOB 110 UX

KOOpAUHATAM

4.2.1.10. MHOTOTpAaHHUKH H TeJIa BPpallleHUsl

Oopaszosamenvhble pe3yibmamol, nooaexcauiue npogepke (31emeHml):

[1P6 01, ITP6 06, ITP6 09, ITP6 10, ITP6 11, TTP6 12, TTP6 14.
[1Py 01, ITPy 12, ITPy 13, [TPy 14, [1Py 15, I1Py 16, [1Py 18, I1Py 19

oaprwdE

TeopeTtnyeckme BONPoOChbI:

Jaiite onpenenenne npsiMoi IPU3MBI.

[aiite onpeneneHne NpaBUIbHONU IPU3MBI.

Janite onpeneneHue NpaBUIbHON MUPAMUBL.

Haiite onpenenenue anodeMsl NpaBUIbHON MUPAMUIBI.

3anuiute GopMyJibl IIoHIaield OOKOBOM U MOJTHON MOBEPXHOCTH MPABUIBLHON MPU3MBI.
3anuiute GopMyIBI MIoIaiel OOKOBOH U MOJTHON MOBEPXHOCTEH MPaBUIHHON
UPAMHUJIBL.

Jaiite onpenenenre NpaBUJIbHON yCeUeHHOM mupamMuabl. 3anuimuTe GopMyJibl
Tiomiaiel ee OOKOBOM U MOJTHON MOBEPXHOCTEH.

Jaiite onpeneneHue NpaBUIbHOIO MHOTOTPaHHHUKA.

[lepeuncinre 31€MEHTHl CHMMETPUHA MHOTOTPAaHHUKA.

10. Ilepeuncnure BUbI IPABUIBHBIX MHOTOTPAHHUKOB.

11. BepHo a1, 4TO BCE TpaHU MPSIMOI MPU3MBI — IPSIMOYTOJIbHUKU ?

12. BepHo 11, 4T0 OOKOBBIEC TPAaHH HAKJIOHHOW MIPU3MBI — ITapajuIeIorpaMMBbl ?

13. Moxer 1 ceueHue Kyba AeTUTh €ro Ha JBe MPaBUIbHbIC MPU3MBI?

14. Moxer 1 ceueHue Kyoa AeTUTh €ro Ha JBe MPSIMBIX TPEYTOJIbHBIX IPU3MBbI?

15. B tpeyronwhoii mupamune DABC HazoBute BhICOTY, eciin 6okoBbie rpanr DAB u DBC

nepreHIuKYIIpHBI K ocHoBaHuIo ABC.

16. B tpeyronwshoii mupamune DABC HazoBure BhicoTy, eciu 6okoBbie rpann DBC u DAC

nepneHANKYISIpHBI K ocHoBaHUI0 ABC.

17. TaiiTe onpenenenue munuHapa. Hapucyiite nniaMHap, yKaxxuTe ero oopasyomnyo 1

OCCBOC CCUCHUC.

18. Maiite onpenerenne Konyca. Hapucyiite KOHyC, YKaXXKHTE €ro 00pa3yroIIyo U 0CeBOe

CCUCHUC.



19.
20.
21.
22.
23.
24.
25.

26.
27.

28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.

43.

3anummuTe GopMyIIbI TIOMAACH OOKOBOW U MTOJIHOW MTOBEPXHOCTEH KOHYCA.
3anummre GOopMyIIBI IJIOIaAei OOKOBOM M MOJTHOM MOBEPXHOCTEH IIMIIMHPA.

Jatite onpeneneHue chepsl U mapa.

JaliTe onpeneneHne KacaTeabHOM MIIOCKOCTH K chepe.

3anummre GopMyIty IIomaau O0KOBOH MOBEPXHOCTH YCEUSHHOTO KOHYCA.
3anummuTe GopMyITy II0MAIU ChEpHI.

3anumuTe ypaBHeHHE chepbl C JaHHBIM LIEHTPOM U paguycoM. ONUIIUTE BCE CIydau
B3aMMHOTO PACHOJIOXKEHHS CEpPbI U TUIOCKOCTH, yIAIEHHOW OT IIeHTpa chepbl Ha
3aJJaHHOE PAcCTOSTHUE.

CdopmynupyiiTe CBOWCTBO U MPU3HAK KacaTeIbHOU MIIOCKOCTH K cdepe.

BepHo 51, uTO BCe TOUKHM L1apa yJaleHbl OT LIEHTPa Ha pacCTOSIHUE, PABHOE PaJyCy
mapa?

Bepno 111, yTo Bce TOukU cdepbl YIaIeHbI OT [IEHTpa Ha PacCTOSHUE, paBHOE PAJANYCy
chepsr?

MoskeT 11 0ceBOe CeUeHUE UIMHIIPA OBITh TParnelnueH.

MoskeT 11 0ceBoe ceueHHe KOHyca ObITh HEPaBHOOEAPEHHBIM TPEYTOIbHUKOM?
3anummre Gopmyiry oObemMa MpsIMOYToJIFHOTO Hapaiesenue/a.

3anumure Gpopmyity oobema Kyoa.

3anuimute GopmMyny oobeMa NpIMO IPU3MBIL.

3anummTe GopMyity 00beMa KoHyca.

3anumure GopMyity oobeMa HUIUHIIPA.

3anuimute GopmMyny 00beMa TUPaMUIBL.

3anumute Gpopmyry oObeMa mrapa.

3anumure GopMyIty oAU cepsl.

3anumute Gopmyiay odbemMa yCeUeHHON MUPaMU/IBL.

3anuuute GopmMysy 00beMa yCeueHHOT0 KOHYca.

BepHo 511, uTO npsiMasi 1 HaKJIOHHAs! IPU3MBbI C COOTBETCTBEHHO PaBHBIMH OCHOBAaHUSIMU
MOTYT UMETh paBHbIE 00bEMBI?

Bepho 5, uTo npaBuiibHAsA U HEMPAaBUIIbHAS TUPaMUbl C PABHBIMU OCHOBAHHUSIMH MOTYT
UMETh PaBHbIE 00BEMBI?

MoryT /11 iBa HWIKMHAPA ¢ PaBHBIMU 00bEMaMU UMETh HEpaBHbIE PaJUYyChI?

44 MoryT nu 1Ba mapa ¢ paBHBIMH 00HEMAMU UMETh HEPABHBIE PAINYChI?

4.2.1.11 daeMeHThI KOMOMHATOPUKH, CTATHCTHUKHA M TEOPUH BEPOSITHOCTEH

Oopaszosamenvhble pe3yibmamol, noonexcauiue npogepke (3J1emeHmol):
[1P6 07, ITP6 08, I1P6 14.
[IPy 01, ITPy 02, ITPy 03, TPy 04, ITPy 12, [IPy 13, IIPy 14, IIPy 18, TPy 19.

TeopeTuyeckue BOonNpochbl:

[Iponomxkute onpenenenune: «CinyyaitHoe coObITHE — 3TO...». [IpuBeanTe npumep.
UYrto n3yuaet HayKka KOMOMHATOpUKA?

[IpuBenuTe mpuMep JOCTOBEPHOTO COOBITHSL.

[TpuBenuTe mpuMep HEBO3MOKHOTO COOBITHSI.

[Iponomxkute onpenenenue: «BeposaTHOCT ClTyyaifHOrO COOBITHS — 3TO. .. ».
ChopmynupyiiTe npaBUiIo HaX0XKJIEHUS CI0KEHHS BEPOSITHOCTEH.
Cdopmynupyiite npaBuiIo yMHOXKEHUS BEPOSITHOCTEH.

[aiite onpeneneHue Ciry4ailHpIM BEJIMYAHAM.

Kak Haiitu cpenHee apudMeTHUecKoe YUCIOBOro psija’?

0. Kaxk naiiTn Meauany 4nucioBoro psiaa?

HoOoo~NoOarwNE



11.
12.
13.

Kaxk Bruncisiercss pazmax 4uciioBoro psiaa?
Mo3KeT Ju psiji YMcell UMETh 0oJiee 0JTHOM MOJIbI?
Psn, B KOTOpOM KakJgoe TMoOcCieayloliee 4YHCIO MeHblne (wim OoJjblie)

IIPEbIAYIIET0, HA3bIBACTCH. ..

14.
15.

SIBJICHUAX.

16.

SIBJICHUAX.

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

Jlis yero HyXHbI AuarpamMmsbl, rpaduku? Ilepedrcnure BUABI AUATPAMM.
[IpuBenuTe npuUMEpbl NPOSBICHUS 3aKOHA OONBIIMX YHCENT B HPUPOIHBIX

[IpuBeauTe mpUMeEpHI MPOSBICHUS 3aKOHA OOJIBIIUX YHCEN B O0IIECTBEHHBIX

Yrto u3yuaeT cratuctuka’?

[Iponomxute onpenenenue: «CoueraHue — 3TO...».
[Tponomxkure onpenenenue: «Pazmenienue — 3t1o...».
[Tponomxkute onpenenenue: «IlepecTaHOBKH — 3TO...».
[TpuBenuTe mpUMep MHOXKECTBA U3 PEATbHON KU3HU.
[TpuBeauTe mpuMep oneparuy nepecedeHus MHOXKECTB.
[TpuBenute mpumep onepanuu 00bEAMHEHUS MHOKECTB.
[TpuBenuTe mpuMep onepanuy pa3HOCTH MHOXKECTB.
Kakwue ncxo/ipl Ha3bIBaIOT

Packpoiite nonsaTus «rpad», «1epeBo», «IUKID».

4.2.1.12. MHo:kecTBA. JJeMeHThI Teopuu rpagos

Oopaszosamenvhvle pe3yibmamol, noonexcauiue npogepke (31emenml):
[1P6 01, TTP6 02.
[TPy 01, ITPy 02, ITPy 03.

TeopeTuyecKkme Bonpocobl:

WoOoNOOR~WD

ChopmynupyiiTe onpeneneHne MHOKECTBA.

Kakx M0>xHO 3a71aTh MHOXKECTBO?

Kakne MHOMXeCTBa Ha3bIBAIOTCSI PaBHBIMU?

Kakoe MHO>eCTBO Ha3bIBAIOT MYCTHIM?

Kakoe MHOkeCTBO ABIISIETCS] TOJIMHOXKECTBOM JAPYroro MHOXecTBa?
Kakue ocHOBHBIE onepaliy BBIOJHAKOTCS HaJ MHOKECTBAMMU?

Kak ompenensiercst o0beuHEHHE MHOXKECTB?

Kaxk onpenensiercs nepeceyeHre MHOKECTB?

Kaxk onpenensiercss pa3HOCTh MHOKECTB?

10 Kakue ObIBaIOT MHOYKECTBA?

11.Cpopmymupyiite onpenenenue rpada.

12.Touku rpada HasbBaroTCs. . .

13.JIunuu rpada HaseiBarotcs. ..

14.Ecnu pe6po rpada coerMHsIET JBE €T0 BEPIIMHBI, TO TOBOPAT, 9TO 3TO PEOPO UM. ..

15.Ecnu cymectByer pebpo, MHIMAEHTHOE IBYM BEPIIMHAM Ipada, TO 5TH BEPIIMHbI
SIBIISIFOTCS. . .

16.Kaxk HasbiBaeTcs peOpo, HMerolIee COBNAaoNIe HAYaIo U KoHer?

17.Pebpa Ha3bIBAIOTCSA CMEKHBIMH, €CIIU OHH . ..

18.5iinepos nmxi. ..

19.'aMuIbTOHOB UK. . .



20. B »itnepoBoM rpade Bce BEpHIMHBI, KAKOM cTerneHn?

21.Kax naiitu cTenens BepiuHbl rpada?

22.Ha30BHUTe OTIMYUTENBHEIE YEPTHI IIOJHOTO U HEMOJIHOTO rpadoB.

23.Ha30BHUTe OTIMYUTENBHBIE YEPTHI CBA3HOTO M HECBA3HOTO IpadoB.

24. PaccTosHne Mexk1y BEPIIMHAMU €CTb. ..

25. JlepeBo ecTb. ...

26.Pebpa Ha3HIBAIOTCA KPATHBIMM, ECITH OHH ...

27 .PaccTosiHME 110 BEPIUMHEI J€PeBa HA3BIBAIOT ...

28.KoHeuHblii cBA3HBIN Ipad) ¢ BbIIEIEHHON BEpIIMHON(KOPHEM), He UMEIOLIUI LUKJIOB,
Ha3bIBAIOT. . .

29. lepeBo, B KOTOPOM MOIEPEBbS KAKIOI0 y31a 00pasyloT yopsa04eHHOE
IIOJIMHO’KECTBO HA3bIBACTCH. ..

30.Ecnu kakaas U3 BepIIMH HEOPUEHTHPOBAHHOTO rpada coeIMHEHa pebpaMu ¢
OCTaJIbHBIMHU, TO TaKOM rpad Ha3bIBaeTCH. ..



4.2.2. IlucbMeHHAasi caMOCTOsITeJIbHAsI padoTa

4.2.2.1 Ctrenenn u kopHu. CteneHnasi pyHKuus

Oopaszosamenvhvle pe3ynvmamel, noonAeHcaujue npogepke (InemeHmol):
[1P6 01, ITP6 02, ITP6 03, TTP6 05, ITP6 06, ITP6 14.
[1Py 1, ITPy 5, I1Py 6, ITPy 7, [1Py &, I1Py 18, I1Py 19.

WNuauBunyanbHas camoctosiTesibHas padora Nel
o teMe «Crenenu u KopHu. CreneHHass QyHKIUD)
Bapuant Nel

1. Beruuciaurs:
2 7 1

DEL () -G rean g(vimelf)e

5

7

5lab? 5|a a3-a3

2. YpocTuTh BeIpakeHue: 1) / ’cZ’ 2) ——.
a3

a— 9a2

3. Cokpatutb qpodb
7a4+21

4. CpaBHUTH YKCIIA 5\/(%)3 u 5\/6)3

5. YIpOoCTUTH BBIPAXKEHUE (P{/H + %)2 - (3{/5 — %)2

Bapuant No2
1. BeIUuCInTh:

1 2

7 1,09 5. 1. 15e-1)73 1073 (3)?
1) '9+8: 32 + 10 18’ 2) (27 125 ) 3)2(2 27) (4) '
2. Vupoctuts Beipaxenue: 1) (a?%)? - Ya; 2) Va2 (a14) .

31
3. CokpaTuTh JIpoOh w
azbz-1

4. CpaBHUTH 4yKCIA (%) v u (E) _\/g.

13

2 2
5. YIIpoCTHUTh BBIpaKCHHE (P{/E + %) (a§ + b3 — 3 ab).

WunuBuayanbpHas caMoCTosTeNIbHas padoTa Ne2
1o TeMe «PaBHOCH/IbHBIE ypABHEHHSI H HEPABEHCTBA»
Bapuant Nel
1. PaBHOCUIIBHEI I CIIEAyIOIIKE ypaBHerus: |x — 2| = —3 u 3% = (—1)3?
2. PaBHOCMIIBHBI 1M cileayiomue HepabeHcTBa: x(x +3) = 2x u x%(x +3) =
2x2?
2x 4x

X
3. PemnTh ypaBHEHHE: + = .
x+1  x-1  x2-1

x+3
4. PemuTh HEpaBEHCTBO: T < 3
X




5. BBISICHUTB, pABHOCHIIBHBI JIH ypaBHeHus: 23T =273 y3x + 1 = -3,

Bapuant Ne2
1. PaBHOCHJIGHEI I clleylomue ypaBHenus: x> — 1 = 0u 2¥"1 = 0?
2. PaBHOcuibHBI U cieayrompe HepaBencTBa: (x —2)(x+1) <3x+3 u x —
2 < 3?
2

x—1 1
3. Pemth ypaBHEHHE: — — — = —,
xXx-2 x xX—2

x—=2
4. PeminTh HEPABEHCTBO: — > 1.

5. BeIsICHUTB, paBHOCWIIBHBI JIM ypaBHEHUA: VX + 2 =3 ux +2 = 9.

4.2.2.2 Toxa3zarenbHasi QyHKIUSA

Oopaszoseamenvnvle pesynvmamel, noodaexcauiue npogepke (31emMennol):
ITP6 01, TTP6 02, TTP6 03, TTP6 04, TTP6 05, ITP6 06, ITP6 14.
[TPy 01, ITPy 05, ITPy 06, ITPy 07, ITPy 08, ITPy 18, ITPy 19.

NHnuBuayaibHas caMocTosiTeIbHas padoTta Ne3
1o teme «Iloka3zareabHas pyHKIUD)
Bapuant Nel

X
1. IToctpouts rpaduk Gynkuuu: 1) y = (%) ; 2)y =5~

2. CpaBHUTSH yncina: 1) (%)0'2 u G)LZ; 2)57%2 5712,

Bapuant No2

X
1. IToctpouts rpaduk Gynkmuu: 1) y = G) . 2)y =3%

. 1)04 1\14, -0.4 -1.4
2. CpaBHUTH uncha: 1) (E) U (5) ; 2) 37 %% w374,
NHnuBuayanbHas caMocTosTeIbHas paboTa Ne4
o TeMe «Pelenne nokasarejbHbIX YPABHEHUI M HEPABEHCTB)
Bapuant Nel
1. Pemnth ypaBHEHHE:
1) 3x+1 — 27x—1- 2) 0_2x2+4x—5 =1
3) 2¥*3 — 2%+l = 12; 4)4-22* —5.2x4+1=0.
2. Peminth HEpaBEHCTBO:
1) 752 > 49; 2) 0.5%° "2 >
2=

3. Pemuts rpaduyecku ypaBHEHHE:

= 3x + 10.

KD [P

Bapuant Ne2
1. PemuTh ypaBHEHHE:

2
1) 3% + 4 -3%*1 = 13; 2) 2331 427775 = 9¥1 4. 2. 321,




3) 2Vx+2 — VFH1 = 12 4 2V, 4) 2%+4 4 2¥+2 = 5¥F1 4 3. 5%
2. PelliuTh HEpaBEHCTBO:

x+3 . x%42x 7 3
1) 9%+3 < 81; 2) 0.7 <(Z)

—-X
3. Pemnts rpaduuecku ypaBHEHHE: (%) = 2x + 5.

4.2.2.3. Jlorapudmbl. Jlorapupmunyeckas GpyHKIUs

Oopa3zoeamenvubie pe3yibmamaol, noonexcaujue npogepke (1emenmot):
I1PG 01, TTP6 02, ITP6 03, TTP6 04, TIP6 05, ITP6 06, I1P6 14.
ITPy 01, ITPy 05, ITPy 06, ITPy 07, ITPy 08, ITPy 18, ITPy 19.

NHnuBuayaibHas caMocTosTeIbHas paboTa NeS
1o TeMme «Jlorapupmmuyeckas QpyHKuus»
Bapuant Nel
1. BeranciauTs:
1)logs 125;  2)1g0.01; 3)21°823: 4) 321087 5)]og, 68 —log, 17.
2. I[Moctpouts rpaduk GyHKIMH:

1) y =logo. x; 2)y = log, x.
3. CpaBuuts uncna: 1) log,, 3 ulog,, 2.5; 2) log, 0.7 u log, 1.2.
Bapuant Ne2

1. BeruuciauTs:
6logy 2
Dlogs—: 2017 3)(3) *;  4)032%8035,

5) logg % — logg 32.
2. I[Moctpouts rpaduk GyHKIMH:
1) y = log1 x; 2) y = logs x.

5

3. CpaBuuth uncina: 1) log19ulog:117;  2) log, g u log, g
3 3

NHnuBuayanbHas caMoOCTosITeIbHAs paboTa Ne6
o Teme «PemeHue jorapupmMudeckux ypaBHeHHii 1 HEPABEHCTBY

Bapuant Nel
1. Pemnth ypaBHEHHE:

1) logs(3x + 1) = 2; 2) logs(x + 2) +logz x = 1;

3)In(x? —6x+9) =1In3 + In(x + 3).
Inx —lny =1In3

x—2y=5

2. Pemnthb cucreMy ypaBHEHUE: {

3. Pemiuth HEpaBEHCTBO:
1) logs(x — 1) < 2; 2) log:1(2 —x) > —1.
5

Bapuant Ne2
1. PemuTh ypaBHEHHE:




1) 1g(x? —2) =1gx; 2) log,(x — 5) +log,(x + 2) = 3;
3) log 5(x — 2) logs x = 2logs(x — 2).

(lgx—1gy =7

2. Pemute cuctemy ypaBHEHHUE: {lgx tlgy =5

3. PemuTh HEPABEHCTBO:
1) log,(x — 4) < 1; 2) logi(4 — 3x) = —1.
5

4,2.2.4. KoMILIeKCHbIE YHCJIA

NunuBuayanbHas caMocTosiTeIbHas pabota Ne7
1o Teme «KoMmjiekcHbIe Yucaa»
Bapuant Nel
1. Bemoanure ciaoxenne (3 — i) + (=1 + 2i).
2. Bemonnute Boruutanue (4 — 2i) — (—3 + 2i).
3. Bemonaute ymuoxxenue (2 + 3i)(5 — 7i).

4. HaliTu yecTHOE ?zi
5. Beruuciure: 1) (i3¢ + il7) - i23; 2) (4 + 2i)3.

Bapuant Ne2

1. Bemmosiaute cioxenune (2 + 3i) + (5 — 7i).
2. Beimonuute Beruntanue (6 — 2i) — (4 + i).
3. Bomonuute ymuoxenune (3 + 2i)(7 — 5i).

o 5+43i
4. Haiit yecTHOE o0
—zl

5. Beruuciute: 1) (132 + i%1) - i25; 2) (3 —2i)2.

4.2.2.5. OcHoBbl TpUroHOMeTpUH. Tpuronomerpuyeckue pyHkuum

Oopaszosamenvhble pe3yibmamol, noouexcauiue npogepke (I1emMeHmbl):
I1P6 01, ITP6 03, ITP6 05, I1PG 14.
[IPy 01, ITPy 06, I1Py 07, ITPy 08, ITPy 18, ITPy 19.

NunuBuayanbHas caMocTosiTeIbHas paboTa Ne§
1o TeMe «OCHOBBI TPUTOHOMETPHI»
Bapuant Nel
1. Beruucnurs:

. 3
1) sina, tga, ctga, ecnu cosa = — E I/Ig <a<m,
. 15 3
2) sina, cosa, ctga, ecnu tga = ST <a< 7”
) 3
2. Beramenmuth: 1) cos135°;,  2) sin150°; 3) tgi—:; 4) ctgl—z.

3. Jlokaz3aThb TOXIECTBO:
VA

. a .
1) 1 — 2sin? (Z - E) = sinq;
) sina+sin2a

1+ cosa+ cos2a



4, YHpOCTI/ITB BBIPAXKCHHUC!
) 2(cosa+cos3a),

2sin2a+sin4a ’

2) 2 sin(mt — a) cos (g - a) + 3sin? (g — a) - 2;

1+cos?a ) 1
3) ( : - sma) = tga;
sina 2

sin(E+a)—cos(E+a)
4 4

4)

. Y i "
sm(z+a)+cos(z+a)

Bapuant Neo2
1. BeIUucCInTh:

1) cosa, tga, ctga, ecnm sina = 0.8 H% <a<m,

2) sina, cosa, tga, ecnu ctga = —3 u 37” < a<?2m.
2. Beruncnuth: 1) cos240°;,  2) sin225°; 3) tg%n; 4) Ctgs?n.

3. Jlokas3aThb TOXIECTBO:

1) 3cos2a + sin?a — cos?a = 2cos2a;
sin5a—sin3a .
) ————— = sina.
2 cosda
4. YOpoCTUTh BbIpaXKEHUE:

1) 1+sina—cos2a—sin3a,

2sin2a+sina—1
. 31 T
sm(n+a)cos(7—a)tg(a—5)

cos(§+a)cos(37n+a)tg(n+a)’
3) ctga (
) g cosa
sin(%—a)+cos(%—a)
4 . (11: bis '
Sin Z—(Z)—COS(Z—(Z)
NunuBuayanbHas caMocTosiTeIbHas pabota Ne9
no teme «IIpeodpaszoBanmne rpagMKoB TPUTOHOMETPHYECKUX PyHKIMID)

Bapuant Nel
[TocTpouTts rpaduk byHKIIUN

1. y=sin (Zx +g)

i
2. y = 3cos (x _5)
3. y= ZSin%x +1

1+4sin?a

— cosa);

Bapuant Ne2
[TocTpouTts rpaduk hyHKIKUU

1. y=cos(3x+%)

. T
2. y—ZSln(x—g)
3. y=2cos3x —2




NunuBuayanpHas caMocTosiTesibHas pabora Nel(
1o Teme « Tpuronomerpuyeckne ypaBHeHHsI 1 HEPABEHCTBA)
Bapuant Nel
1. Berancnurs:

1) 2arcsin 2 + 3arcsin (— l);
2 2

2) arccos (— %) — arcsin \/Z—E;
3) 2arctgl + 3arctg (— \/—lg)
4) cos (arcsin %)

5)tg (arccos %)
2. Pemute ypaBHEHHE:
1) (tgx — \/§) (Zsinlx—2 + 1) =0;
2) (1 — \/Ecosg) (1 ++/3tgx) = 0;
3) 3cos?x — sinx — 1 = 0;

Bapuant No2
1. BeIuucianTh:

.1 o
1) arcsmﬁ — 4arcsinl;
2) arccos(—1) — arcsin(—1);
3) 4arctg(—1) + 3arctgV/3;
1 .
4) ctg (arctg 5),
5) ctg (arccos l).
5
2. Pemnth ypaBHEeHHE:
. T .
1) (ZSm (x + E) — 1) (2tgx+ 1) = 0;
2) (1 ++/2cos (x + %)) (tgx —3) = 0;
3) 2sin%x + 3cosx = 0;

NunuBuayanpHas caMocTositeabHas padora Nell
1o TeMe «CHucTeMbl TPUTOHOMETPUYECKUX YPABHEHUH »
Bapuant Nel

cos(x+y)=0

1. PemmTh cucTeMy ypaBHEHUN: {COS (x—y)=1

2. Pemuth HEpaBEHCTBA:!
1) cos (;—C + 2) > %; 2) sin?x + 2sinx > 0.
Bapuant Ne2

| p v{sinx—sinyzl
. Pemnth cucteMy ypaBHEHUIA: § . :
yyP sinx + cos?y =1

2. Pemuth HEpaBeHCTBA:!



1) sin G — 3) < —\/Z—E; 2) cos?x — cosx < 0.

4.2.2.6. llpou3BoaHas PyHKIUH, ee IPUMEHEHHUE

Oopaszosamenvhvle pe3ynvmamel, noonAeHcaujue npogepke (InemeHmol):
I1P6 01, ITPG 04, ITPG6 06, I1P6 14.
[TPy 01, ITPy 06, [TPy 07, I[TPy 08, ITPy 09, ITPy 10, [TPy 11, ITPy 18, ITPy 19.

NunuBuayanbHas caMocrositenbHast padota Nel2
o teme «IIpousBoanast GpyHKuum»
Bapuanrt Nel
1. Haittu mpou3BoHy0 QyHKIIUM
. 3x

1) sinx + x?;  2) 3lnx — 2%; 3) Inx - cos3x;  4) —.
2. Haiitn 3Ha4eHne npou3BogHoNU GyHKIMH f(X) B TOUKE X, €CIIH:

1) f(x) = cosx sinx, x, = %; 2) f(x) = 1:; Xo = 0.
3. Haiitu 3Ha4eHus x, Ipu KOTOPBIX 3HaYEHUs MPOU3BOAHON (pyHKIMM f(X) paBHO

HYJTIO; TIOJIOKUTEIBHO; OTPHIIATEIbHO:
1) f(x) =2x3—x2%; 2) f(x) =x°—5x3-20x; 3)f(x)= —.
4. Hanucarb ypaBHEHHE KacaTeJIbHOM K rpauKy (yYHKIHMH B TOYKE C aOCLUCCOM
Xo:
1)y =x? —2x,x = 3; 2)y=sinx,x0=§.

x?

3x+1

Bapuant Ne2
1. HaiiTi mpou3BOIHYIO QYHKITUH
COSsXx

1) cosx + 2x°; 2) 2Inx + 3%; 3) logs x - sin2x; 4) —-.
2. Haiitu 3Ha4enue npou3BogHoM QyHKIMK f(X) B TOUKE X, €CIIU:
Df(x)=e*Inx,xo =1, 2)f(x)= Zsciiix,xo = %.
3. HaiiTu 3Ha4eHus X, MpU KOTOPBIX 3HAUYEHUS MPON3BOAHON GYHKINH [ (X) paBHO
HYJIIO; TTOJIOKUTEIBHO; OTPUIIATENHHO:

1) f(x) = =3x3 + 2x2 + 4; 2)f)=(@x+3)3x—-4)? 3) fx)=
x% + %
4. HanmucaTh ypaBHEHHE KacaTelbHOU K Tpaduky (yHKIIMU B TOUYKE C aOCITUCCOM
Xo:

1)y =x3+ 3x,x = 3; 2)y=cosx,x0=§.

NunuBuayanbHas caMocrositenbHas padbora Nel3
1o teme «IIpuMeHeHne NPOU3BOTHON K UCCACA0BAHUIO (DYHKIMI)
Bapuanrt Nel
1. HaiiTu uHTepBabl BO3pacTaHus M yObiBaHus QYHKIUH Yy = 6x — 2X°.

. 3
2. Haiitu Touku skcTpeMyma QyHKIMH Y = ;—C + o
Bapuant Neo2




1. HaiiTu uHTepBanbl Bo3pacTaHus U yobiBanus QyHKuun y = 2x° + 3x2 — 2.
2. Haiitu Touku sxcTpemMyma Gpynkuun y = 0.2x° — 4x2 — 3,

NunuBuayanbHas caMocTosTelibHas padbora Nel4
o Teme «[IpuMeHeHne MPOU3BOIHON K MCCIIETOBAHUIO (DYHKIIHD)
Bapuant Nel
1. [ToctpouTts rpaduk GyHKIIMH:
1)y =2x*—x%+1; 2)y = x3 — 3x.
2. OyHKIWMS Y = X +% HenpepbiBHA Ha oTpeske [1;5]. Haiitu ee Haubosbiiee u

HANMCHBIICC 3HAUYCHMUA.

Bapuant Ne2
1. [ToctpouTts rpaduk GyHKIIMH:
3 4
l)y=x?+3x2; 2)y=—x7+x2.

2. ®ynxuua y = x* — 2x? + 3 HenpepeiBHA Ha oTpeske [—4;3]. Haiitu ee
HaMOOJIbIIEE ¥ HAUMEHBIIEE 3HAUYCHUS.

4.2.2.7. llepBooOpa3nasi pyHKIUM, €€ MPUMEHEHHE

Oobpazosamenvhvie pe3yibmamol, noonedxcaujue npogepke (j1emennol):
[1PG 01, ITP6 04, ITP6 06, TTP6 14.
[IPy 01, ITPy 06, IT1Py 07, ITPy 08, ITPy 09, IIPy 10, ITPy 11, ITPy 18, TPy 19

NuauBuyanbHas camocrositenbHas pabora NelS
o teme «IlepBooOpasHas pyHKIHI»
Bapuant Nel
1. dnsa dyskuuun f(x) HaiiTh nmepBooOpa3Hyto, Tpaduk KOTOPO MPOXOAUT depes
TOYKYy M

1) f(x) = cosx, M(37n,4);

2) f(x) = e*, M(1,3);

3) f(x) =4x3+ 4, M(1,-4).
2. BbIYKCIIUTG UHTETPAI:

1) f_21(5x4 — 8x3) dx;

2) f; 4¥x (1-3) dx;

3) [ V2x — 5 dx.

Bapuant Ne2
1. Jlna pyskmuun f(x) HaliTH mepBooOpasHyo, TpaduK KOTOPOH MPOXOJIUT Yepe3
TOuKy M:

1) f(x) = sinx, M(m,2);

2) f(0) = 7= M(169);

3) f(x) =3x—2, M(2,5).




2. BBEIYMCIIUTE MHTErPaT:
4 N .
1) [ Vx (3 - 2)dx;
2) fog(\/x +1-—2)dx;
3T
-1 . 3
3) fgz ~sin (x — =) dx.

NunuBuayanpHas camoctosTelbHas padora Nel6
1o teme «Ilimomaab KpUBOJIMHENHOUA TPANCIUID)

Bapuant Nel

Haiitu mnomaap Gurypsl, orpaHnueHHON TUHUAMH (0053aT€THHO HAPUCOBATH):
Ny=x*>+2,y=x+2; 2)y=x—12,y=x,y=0,x=4.

Bapuant Ne2

Haiitu mowmaas Gpurypel, orpaHuYEeHHON TUHUSAMHU (00s13aTENBHO HAPUCOBATH):
DNy=x*+1,y=3x+1; 2)y =x,y =2 —x.

4.2.2.8. IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

Oobpazoeamenvhble pe3yibmamol, NoOeHcAuUe NPoBepKe (1emMeHnbl):
ITP6 01, ITP6 09, ITP6 11, TTP6 12, TTPG 14.
[TPy 01, I1Py 14, I1Py 15, 1Py 16, 1Py 18, ITPy 19.

NunuBuyanbHas camocrositenbHas padora Nel7

no teme «IIpsiMble U JIOCKOCTH B IMPOCTPAHCTBE)
Bapuant Nel
1. Jokaxwure, uro ecnu npsimeie AB u CD ckpemmBaromuecs, To npsimeie AC u BD
TOXE CKPEIMBAIOIINECS.
2. Yepe3 koHubl oTpe3ka AB u ero cepenuHy M mnpoBeneHbl NapalielibHbIC
IpsIMBIE, TIEPECEKAIOINE HEKOTOPYIO IUIOCKOCTh B TOukax A;, By u M. Halinure
IUHY otpe3ka MM;, ecnum otpe3ok AB He mnepecekaeT IUJIOCKOCTh U €Clu
AA;=5m,BB; =7 m.
3. Jlokaxkute, 4yTo 4yepe3 00y TOUKY IPSIMOM B MPOCTPAHCTBE MOKHO MPOBECTU
MEPIEHINKYJIAPHYIO €1 MPSIMYIO.

Bapuant Ne2

1. MoxHo 51 depe3 Touky C, HE MPUHAMIIEKAITYIO CKPEIIUBAIOIIUMCS MPSIMBbIM A
u b, mpoBecTH JBE pa3IMUHbIC MPAMbIC, KaXaas U3 KOTOPHIX MepeceKaeT MmpsiMbie
a u b? O0bsiCHUTE OTBET.

2. Yepe3 koHubl oTpe3ka AB u ero cepenuHy M mnpoBeneHbl NapaslielibHbIC
psIMbIE, TIEPECEKAIOIE HEKOTOPYIO IUIOCKOCTh B TOukax A;, By u M. Halinure

JIMHY oTpe3ka MM;, ecnum otpe3ok AB He mnepecekaer IUJIOCKOCTh U €Clu
AA; =11m,BB; =16 m.




3. Jlokaxkute, 4yTO 4yepe3 J00YI0 TOUKY MPSIMOM B MPOCTPAHCTBE MOKHO MPOBECTU
JIBE pa3IM4HbIC IEPIECHIUKYJISIPHBIE €1 MPSIMBIE.

NuauBuyanbHas camocrositenbHas padbora Nel8

1o TeMe «IIpsiMble M MJIOCKOCTH B MPOCTPAHCTBE)
Bapuanrt Nel
1. Jlanbl mapamienbHble TUIockocTd o u 5. Uepe3 Touku A w B miockoctu
MIPOBEJICHBI NapaJlJIeNIbHbIE MPSIMbIE, MepeceKaroe MIOCKoCTh B B TOUKax A, U
B, . Haiinute A, B, ecnu AB =5 cm.
2. JIBe TJIIOCKOCTH TapaJlIeIbHBI MEXTy coboi. M3 Toukm M, He nexamieid HA B
OJIHOW W3 3TUX IUIOCKOCTEW, HU MEXIY IUIOCKOCTSAMHM, IPOBEICHBI JBE MPSMBbIE,
MIEPECEKAIOIINE ATU IIJIOCKOCTH COOTBETCTBEHHO B Toukax A; u A,, By u B,.
N3BectHO, uTO MA; =4 c™m, B1B, =9 cm, A1 A, = MB,. Halinute MA, u MB,.
Bapuant Ne2
1. Jlanbl mapamienbHble Twiockoctd a u 5. Uepes Touku A u B miockoctu
MIPOBENICHBI TapaJIJICIIbHBIC MPSMBIC, TIEpEeCeKaroNie TIOCKOCTh B B TOUKax A; u
B, . Haitnure A B, eciiu AB =7 cMm.
2. JIBe TUIOCKOCTH MapallieiabHbl MKy co0oil. M3 Touku M, He nexalieii Hu B
OJTHOW M3 ATUX IUIOCKOCTEM, HU MEXIY IJIOCKOCTSMH, MPOBEJICHBI JIBE MPSMbIE,
MEPECEKAIOIINE 3TU TIJIOCKOCTH COOTBETCTBEHHO B TOukax A; u A,, By u B,.
N3BectHO, yTO MA; =6 c™m, BB, =11 cm, A A, = MB,. Haiinutre MA, u MB,.

4.2.2.9. KoopauHaTbl 4 BEKTOPHI

OopaszosamenvHble pe3yibmamol, nooaexcauiue nposepke (I1eMeHmbl):
ITP6 01, ITP6 09, ITP6 11, ITP6 12, ITPG 13.
[IPy 01, TTPy 14, ITPy 15, [TPy 16, ITPy 17, [1Py 19.

NunuBuayanpHas caMocTosiTelibHas pabora Nel9
1o TeMe «KoopauHaTbl U BEKTOPbI»
Bapuant Nel

1. Jlausl BekTOphL: d = 41— 2], b (—3,1,2). HaiizuTe KOOpOMHATHI BEKTOPA
¢ = 2d — 3b.

2. Jauel BekTOph: d(2,—1,0), 5(3, 1,4), ¢(1,1,4). Haiigure KOOpAMHATEI
BEKTOpPa

p=—d+3b—2¢.

3. Jlansl BexTOpsl: d(2,— 4,0), 5(3, —1,—2). Haiigute 3Ha4eHUs BEJIMYUH M U N,

IPH KOTOPBIX BEKTOPBI 2d — 3bud (m + n,m —n, 2) — KOJUIMHEAPHBIE.

4. 3apanbl Touku A(2,5,8) u B(6,1,0), Ha ocu opauHaT pacnosiokeHa Touka C,
paBHOyAaneHHas ot Touek A u B. Haiinute omans AABC.

5. UsBectnsl Touku A(2,—1,0), B(—3,2, 1) ucC (1 1,4). Haiigute KOOpAMHATHI

TOYKH D, eciii BBINIOJIHAETCS] PAaBEHCTBO CD = —24B.



6. 3amansl Touku A(3,—1,3), B(3,-2,2), C(2,2,3) u D(1,2,2). Haligute yron
Mexay npsmbiMu AB u CD.
Bapuant Ne2

1. Jlausl Bektopbl: @ = 67+ 3], b(2,—3,1). Haiiaure KOOpAMHATHI BEKTOpA
¢ = 3d + 2b.

2. Iansl BekTOophl: a(—3,2,4), B(O,—Z, 3), ¢(—1,5,0). Haiimure KOOpAMHATEI
BEKTOpa

p=2d—b+2¢

3. Jlaus BekTopsl: d(—2,4,2), 5(5, 1,—3). HalinuTe 3HaYeHWs BEMWYMH M H N,

IIPH KOTOPBIX BEKTOPHI 4d + 2bué (m —n,m +n, 4) — KoJUIMHEAPHEIE.

4. 3anansl Touku A(3,2,4) u B(7,2,9), Ha ocu opJMHAT pacrojiokeHa Touka C,
paBHOynasieHHas oT Touek A u B. Halinure mnomans AABC.

5. UzBectnnl Touku A(4,—2,5), B(6,7,0) u C(2,3,—5). Haligute KOOpIHUHATHI

TOYKH D, eciiv BBIIOJIHAETCSI PABEHCTBO CD = —24B.
6. 3amansl Touku A(0,—5,4), B(6,—2,3), C(1,1,3) u D(3,—2,—2). Haiigure
KOCHHYC yIuia Mexay npsMbeiMu AB u CD.

4.2.2.10. MHOTOTPpAHHUKH H TeJIa BPpallleHUsl

Oopaszosamenvhble pe3yibmamol, noouexcauiue npogepke (I1eMeHmul):
[1P6 01, TTP6 06, ITP6 09, I1P6 10, ITP6 11, ITPG 12, ITP6 14.
[IPy O1, TPy 12, IIPy 13, [TIPy 14, I1Py 15, IIPy 16, IIPy 18, I[IPy 19

NunuBuayanbpHas caMocTosiTesibHas pabota Ne2()

1o TeMe «MHOrOrpaHHMKH U TeJIa BpalleHusD)
Bapuant Nel
1. U3 Touek A w B, nexammx B TpaHSAX ABYTPAHHOTO YIJIa, OIyIICHBI
nepneHaukynsapel AA; m BB; Ha pebpo yrma. Haitnure otpe3ox AB, ecnu
AA; =5cm, BBy =7 cm, A{B; =9 cm u n1ByrpanHsiii yroi pasen 60°.
2. B npsAmoii TpeyrojibHOW MmpuU3Me CTOPOHBI OCHOBaHUsI paBHbl 10 cMm, 12 cM u
15 cMm, a BbicoTa ipusMel 13 cM. Halinure momans ceueHus, MpoOBEASHHOTO Yyepes
00KOBOE PEOPO M MEHBIIIYIO BHICOTY OCHOBAHHUSI.
3. B npsiMmoM mapaiienenunese CTOPOHbl OCHOBaHUA 4 CM U 7 CM, yTOJl MEXKIY
aumu 30°. BokoBas MoBepxHOCTh paBHa 225 cm?. Haliure OIHYI0 OBEPXHOCT.

Bapuant Ne2

1. U3 touek A u B, nexamux B TpaHsIX JBYTPAHHOTO YIVa, OITyIICHBI
nepneHaukynsapel AA; m BB; Ha pebpo yrma. Haitnure otpesox AB, ecnu
AA; =4 cm, BB, =6 cMm, A1 B, = 8 cM u nByrpanHbiii yrona paseH 30°.

2. B npsimoil TpeyroiapHOM NpU3Me CTOPOHBI OCHOBaHUSA paBHbI 8 cM, 10 cMm u
13 cm, a BeicoTa mpu3mbl 11 cm. Halinure miiomnaas cedeHusi, IpOBEACHHOTO Yepes
O0KOBOE PeOpPO U MEHBIIIYIO BHICOTY OCHOBAHHS.




3. B npsMoM mnapauienenuneie CTOpOHbl OCHOBaHUSA 6 cM U 8 CM, Yrojl MEXIy
HuMu 45°. bokoBas nosepxHocTh paBHa 110 cm?. HaiiauTe NOIHYIO NOBEPXHOCT.

NunuBuayanpHas caMmocTosiTesbHas padora Ne21

1o TeMe « MHOTOrpaHHMKH U TeJia BPalleHUs»
Bapuant Nel
1. BoicoTa nunuuapa 6 cMm, paauyc ocHoOBaHUs 5 cMm. HaliauTe miomans ceyeHus,
MIPOBEJICHHOTO MapaJJIEIbHO OCH IIMJIMH]IpA Ha pacCTOSTHUU 4 CM OT Hee.
2. Nuaronanu pom6a 15 cM u 20 cMm. [IlapoBasi TOBEpXHOCTh KacaeTCsl BCEX €ro
ctopoH. Panuyc mapa 10 cm. Haliiure paccrosinie OoT LieHTpa mapa 0 II0CKOCTH
pomoa.

Bapuant Ne2

1. Beicota nnimaapa 7 cm, paanyc ocHoBaHus 6 cMm. Haiinure muomans cedeHus,
MPOBEICHHOTO MapaJuIeIbHO OCU LUJIMH]IPA HA PACCTOSIHUM S5 CM OT HEE.

2. Nuaronanu pom6a 10 cm u 15 cm. IllapoBasi moOBEpXHOCTh KacaeTcs BCEX €ro
cTopoH. Pagnyc mapa 5 cMm. Halinure pacctosiHue OT LEHTpa wIapa 10 IIIOCKOCTH
pomoa.

4.2.2.11 daeMeHTbl KOMOMHATOPUKH, CTATHCTUKHA M TEOPUH BEPOSITHOCTEH

Oobpazoeamenvnvle pesyibmamol, noodaexcaujue nposeepke (31eMennbol):
ITP6 07, I1P6 08, ITPG 14.
[IPy 01, ITPy 02, ITPy 03, TPy 04, ITPy 12, IIPy 13, IIPy 14, IIPy 18, TPy 19.

NunuBuayanbHas camoctosiTenabHas padorta Ne22

10 TEME «JJIEMEHThl KOMOMHATOPUKHU, CTATUCTUKYU U TEOPHHU BEPOSATHOCTEI»
Bapuant Nel

1. B Baze nmexat 7 pa3HbIX NUPOKHBIX. CKOJIBKO CYHIECTBYET BapHUaHTOB BHIOOpA
U3 HUX JIBYX ITUPOKHBIX ?

2. CKOJIBKUMH CHIOCO0aMU MOKHO TMOJApHUTh 6 pPa3IMUHBIX MO OKpPAcKe Msuei
HIECTH MaJIbIIIaM, Bpydas KaXKJ0My 110 OJHOMY MsS4y?

3. CKOJIbKO CYyIIECTBYET CIIOCOOOB 3aHATh 3 OJTHOMECTHBIC MAPTHI B TIEPBOM PSIITY
KJIacca, €CJIM B BBIOOpE MECT y4acTBYIOT 22 MIKOJbHUKA?

4. bpomiensl 2 urpanbHbIX KyOmka. KakoBa BEpOSTHOCTH TOTO, YTO Ha TEPBOM
KOCTH BBINAJIO YHCIIO 4, @ HA BTOPOIl — HEYETHOE YUCI0?

5. BepodtHOoCTh momnajgaHusi MO LEIW MPU OJHOM BBICTpENiE y NEPBOTO OpPYAMS
paBHa 0.6, a 'y BToporo — (.7. HaiiTh BEpOSITHOCTB TOT0, YTO IO €N NONAAET XOTS
Obl OJIHO OpYyIUE MOCIE TOTO, KaK 00a CIENaloT M0 OJJHOMY BBICTPEILY.

Bapuant Ne2

1. Ha okpyxHoct otMeueHO 10 Todek. CKOJIBKO pa3iuyHbIX TPEYTOJbHUKOB C
BEPIIIMHAMU, BELIOPAHHBIMH U3 3TUX TOUEK, MOKHO IMOCTPOUTH?

2. CKOJBKUMH CcTIOCO0aMU 71l y4acTHsl B KOH(PEPECHIIMH W3 9 4YJICHOB HAy4YHOTO
00IIeCTBAa MOKHO BBIOpATh TPOUX CTYJECHTOB?




3. CkonbkuMH croco0aMy MOXKHO paccajiuTh YETBEPBIX JETEM Ha YeThIpex
CTYJIbSIX B CTOJIOBOM JIE€TCKOro caja’?

4. bpocaror aBe wurpajgbHbie KOCTH. HallTH BEpOATHOCTH COOBITHS, €CIH
IIPOU3BECHUE TOSIBUBLIMXCS YUCEI PABHO 6.

5. U3 xonoxmpl kapt B 36 JMCTOB HayraJa BBIHUMAaeTcs oAHa Kapra. Hawntum
BEPOSITHOCTh TOTO, UTO 3TA KapTa JaMa KpacHO MacTH.

4.2.2.12. MHoxkecTBa. JJ1eMeHThI Teopun rpados

Oopa3zoeamenvhble pe3ynbmamaol, noonexcauwjue npogepke (j1emenmot):
[1P6 01, TTP6 02.
ITPy 01, ITPy 02, ITPy 03.

NunuBuayanpHas caMocTosiTelbHas padorta Ne23
o Teme «Onepanumn ¢ MHOKECTBAMID)

Bapuant Nel
1. BemmummTe Bce 3IE€MEHTHI MHOXeCTBAa A, ecim A — MHOKECTBO HEUETHBIX
JIBY3HAUHBIX HaTYPAJIbHBIX YHUCEII.
2. Halinute mnepeceueHne W oOOBEIWHEHHE MHOXECTB A m B, ecnmm A =
{1,2,3,7,8},
B ={-1,0,3,4,5,7}.
3. Ilyctb s pelieHUsT HEKOTOPOM 3aJayd  BBIACICHBI MHOXecTBa A =
{1,2,3,4,5},
B ={3,4,5,6,7}, C = {8,9,10}. Haiinutre AUB,ANB,BUC,BNC,A\B,B\
C.

Bapuant Ne2

I. BrimummTe Bce 3J€MEHTHI MHOMKecTBa B, ecim B — MHOXECTBO YETHBIX
OJIHO3HAYHBIX YHMCEJI.

2. Haiigure nepeceuenne u oobenunenne Muoxects A u B, ecmu A = {0, 1, 2},
B={-3,-2,-1,0,1}.

3. Ilyctb s pelieHusT HEKOTOPOM 3aJadyd  BBIACICHBI MHOXecTBa A =
{1,3,5,7,9,0},

B =1{3,4,5,6,7}, C ={1,0,2,3}. Haiitnutre AUB, ANB, BUC, BnC, A\ B,
B\C.

NunuBuayanpHas caMocTosiTeNibHas pabora Ne24
1o teme «I'padbp»
Bapuant Nel
1. HeopuentupoBanublii Tpad 3amaH B BHUJE PUCYHKA W B BHJC TaOJMIIBI.
Y cTaHOBUTE COOTBETCTBHE MEXKy BEpITUHAMU ATUX MPEACTABICHHM rpada.
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2. HeopuentupoBanuslii rpad 3amgan Tabmuiei. Halimute mnmmHy kparyaiimiero
IIyTH U3 BEpINHBI A B BepmuHy D.

AIB[C|D|E]|F |G
A 10 | 12
B |10 7 1
cli12| 7 91
D 4
E 1 3| 2
F 4 1 3 7
G 1 2 |7

Bapuant Ne2
1. HarpyxeHHbIi HEOPMEHTUPOBaHHBIA Tpad 3aqaH B BHJIE PUCYHKA U B BHJE
Tabnuipl. YeMy paBHaA ITMHA pedpa, COSAMHSIONMEro BepuHbl B u D?

1123|456
1 5|15 |7
2 12| 7
315 9 b
415 9 b
> 7 |12
6 A I T

2. OpueHTHPOBaHHBIN Tpad 3amaH Tabmuiel. Haiinure mmmHy KpaTyalmmx myTen
m3BBEwuu3EBB.

A|IB|C|D|E|F|G
A 1[5 3
B| 2 10
C 1 816 |3
D !
E| 6 3
F 1

x| 2 2




4.2.3. ®oHI TECTOBBIX 3aJaHUI

Ha Brimonnenue tecra gaercs 1 akagemudeckuii yac (45 munyT), B Tecte 30
BOIIPOCOB.

4.2.3.1 Crenenu u kopHu. CteneHnasi pyHKI U

Tecm:

1. Yxkaxure NpoMe:KyTOK, KOTOPOMY NPMHAJIEKAT BCe KOPHU YPABHEHHUS
VE—2x+x=1

o (=2;2]

o (-4:-3)

o (=3;-2]

[0;2]

2. Ykaxute adcuucchl 00IMX ToOYeK rpadpukoB GpyHKIMI y=v7-6x*ny=x

o -1

o -1:1

o1

o 0

V6 —4x —x%2 -4 3xo+1

3. Hycrts Xo. KOpPEHb YPaBHEHHS ~ X Haiigure
o -2

o -14

o 7

o 16

VxZ+3 - V4x =10

4. Haiigute cyMMy KOpHeil ypaBHeHUsl

5. YkaxuTe NpOMeKYTOK, KOTOPOMY NPUHALJIEKAT BCe KOPHH YPABHEHUSA
x—1=+vx+11

e [3;6]

[-2;5)

o (0;4)

(-4;-1)



=V4-x2Mny=x

6. Ykaxute adcuucchl 00IIMX TOYeK rpadpukoB GpyHKIMIA y

o V2
o —V2
2
o —2

7. Haiigure cymmy adcuuce o01mmux Touek rpadguxos pynkumiil ) = V13X g f(x) = Vx2 + 22

e 13
o -13
o 11
o 2

8. ¥Ykaxkute MPOMEKYTOK, KOTOPOMY IPUHAMJIECKAT BCEC KOPHU YPABHCHUS

V3x+7-3=x

o (7:-15)

o (21-1]

o [0:3]

o (28)

9. Haiigute cymmy adcumcc 001MX ToYeK rpadpukoB GpyHKUMI y =V3x*—2 "
y=2x-1

o /4

o -4

o 2

o -2

10. Yka:kuTe NpOMeKYTOK, KOTOPOMY NMPUHAJIEKAT Bee HYJIH QYHKIIUH
f(x) =vV3 —-2x2—x

o (-21]
o (=20]
o (1;+e)
o [-1:0]

V6 — SXZH f(x) =x

11. HaiiguTe a6cuucchl 001MX ToOYeK rpaduKkoB PpyHKIIUIA f(x) =

o 1]
o O
o -1



vVx2 + 64

12, Vrrameama avymy afenuce 00LIMX ToUeK rpadukos Gpynkmmii ¥ ~
V—20x "™ P Y

y=v-—
e 20
o -16
o -20
o -4

13. Yka:xxute NpoMe:KyTOK, KOTOPOMY NPUHA/IEKAT BCe HYJIU (PYHKIUH

f(x)=v3x+7—x-3.

o (=2-1]
o (0:1]

o [-20]
o [24]

14. YkaxxuTe NpoMe:KyTOK, KOTOPOMY NMPUHAIJIEKAT Bce KOPHU YPaBHEHHS

v-5x—-1=1-Xx

° (_35_1]
o =Z1]
@) (1;6)

o (5-1

15. Yka:xxure NpoMe:KyTOK, KOTOPOMY NPUHA/VIEKAT BCe HYJIU (PYHKIUH

fx)=/3x+1)-1—-x.

o [F12)
o (=3;0]
o (=2;2]
o [0;5)

16. Ykaxure MPOMEKYTOK, KOTOPOMY IPUHAMJIECKAT BCEC KOPHU YPABHCHUSA

V15 -7x =3 —x
o (7:1]
o [5:2]
o (=6;1)
o 71

V4 + 2x — x%2 =

17. Mycrb X0 - mo0KATENLHBII KOPEHb yPABHEHHSI Xx—2 Haiinure

3xp+1
o 1



® Her noa0XUTEIbHBIX KOPHEN

18. Mycrs X0 - kopensb ypapuenus V8 — 6X —X? =X+ 6. Hajigure 3 —Xo

e 5
o 10
o1
o -4

19. Ykaxkurte NnpoMe:KyTOK, KOTOPOMY NMPHUHAIJIEKAT BCe KOPHU YPaBHEHHS

V3X+7=x+4+3

o [13)

o (—3:—1]
o [12]
o (=2;-1)

20. HaiiguTe cpenHee apupmMeTHyecKkoe KOpHeil ypaBHeHUs V8 —3x—V3x24+2x =10

_5
) 6
o 1
o 05

_4
o 3

21. HaiiguTe cpenHee apupmeTnyeckoe KOpHeil ypaBHeHUs

VX2 +3x+7=+v1-2x _1
5

o V6
e —25
5 V5
o —5

. . T x — 2
22. Haiigute cpeaHee apumMeTHueCKOe KOPHell ypaBHEHUsI V7 —x=V5x2 +x

Her xopneit



23.

24.

27.

28.

31.

. CKOJIbKO KOpHell uMeeT ypaBHeHHe

. CKOJIbKO KOpHell UMeeT ypaBHeHHe

. Pemmure ypaBHeHue

HajiguTe npousBeeHne KOPpHeld YpaBHeHUs: v =72 —=17x = —x.
72

e

Pemure ypaBHeHue 6+5x=x. Ecau ypaBHeHnune umeet 0oJiee 0JHOT0 KOPHS, B
OTBeTe 3aNMIINTE MEHbIINI U3 KOPHEN.

6

vx—14+x=3

OJIUH
IiBa

HET KOpHEHN

. Pemnre ypaBuenue Vox+1=3x+1
0
-
0;-1
-1

3 R
Pemnte ypaBHeHue Vx—2+V3x-5=3

3

Pemnte ypaBHenue (—3x +8)V10 + 3x — 4x2=0

-1,25
2

-1,25; 2

x—v1—-2x=4
OJIUH

JBa

HET KOpHEN

(x2—9)Vx—-5x2+4=0
-3:1

4:1

3:1:4

Pemurs ypaBHenue: Vx2+125=5



©)

o

o

32.

33.

34.

35.

36.

37.

. Pemiure HepaBeHCTBO

1

V300

0

125

Haiiqnte kopens ypapuenns: VX T 15X —5
8

3anumnTe HAaMMEHbIINH KOPeHb YPABHEHHS: " 3x—2+x=4

2

CKOJILKO KOPHeii IMeeT ypaBHeHHe: VE+D(@x +3)=x +3

1

Pemure ypaBHeHue: V=27 — x=11

-148

V=41 + 3x=1

Pemiure ypaBHenue:

30

Pemnre HepaBeHCTBO V4x+5>5x+4

51

(-0,8;1)

(-0,2;1]

(0,8;1)

Vx<x—2
(2;+00)

(4;4o0)

[0; 2)

VaZ —x < =2

A x2
. Pemminte HepaBeHCTBO xo-x

(-2;0);(1;3)
(1;3)

(-2;0)
(2,0);(-1;3)



40. Tpn KAKHX 3HAYEHHUSX g pelleHHeM HepaBeHcTBa VX t1<2-agguqeren
npomexyTok [-1; 15)?

o 2

41. PemnTe HePaBEHCTBO VX+72v-1-x

o [-4-1]

o (-7;1]

o [-7;-1]

o (4;-1]

42. Peninte HEPABEHCTBO Y X+2>x

o (-1;2)

o (-2;2)

° [2;2)

o (-2,0)

43. TIpu KaKUX 3HAYEHUSX @ pellleHHeM HepaBeHCTBA Vx—2<3- A apasiercs

NPOMe:KyTOK [2; 18)?

o -1
o (-1;7)
o 1.7

2 _ — —
44. Haiinute HauoOo/blIIEE 11€J10€ pellleHHe HePaBeHCTBA Vx 3x-18<4-x

® 6

45. HaiiguTe KBAaAPAT HAMMEHBLIET0 LEJIOr0 peleHns HepaBeHcTBa: V3X° +13=1-2x

o /4

46. YcTaHOBHTE COOTBETCTBHE MEKIY HEPABEHCTBAMH M MX 00J1aCTHIO ONpe/ieJIeHHsI:

1) Vx—2+/2x+5 >3 A) [2; +o0)
2) V2x—=20++Vx+15 =5
3) (x—-1)Vx2+1<x?-1

B)R

x3427
4) f . >x-3 I') (—o0; —3] u (0; +0)

B) [10; +e0)




47.

©)

o

©)

48.

50.

51.

Haiigute o0J1acTh onpeiesieHnsi BLIPAKEHUS: 3 x =7
x>7

x<7

x<7

x=>7

Haiigure 00/1acTh on HUA V5 -x
peneie BbIPasKeHMS:
xX>5

X>5

x<5

x<5

1 17

206.206

HpeIlCTaBbTe B BH/1€ CTCIICHU BbIPAKCHUE

17

2026
2012
20°

400°

1 12
(121] 12°

IIpeacraBbTe B BUjIE CTeNEHH BhIPasKeHHE
122

123



o 1213

52. BeraucJure

e -9

Now: _
53. Pemnte ypaBuenue V2¥ ~¥—0 = —X  Fepy ypaBHenne nmeer GoJiee 0JHOro KOpHS,
TO B OTBET 3aNIMIIIUTE CYMMY BCeX ero KopHeii

o -2

54. Pemnre ypagnenneY 2X +37 = X + 1. Eciin ypaBuenne umeer Goaee oqnoro kopsi, To
B OTBET 3alHIIHTE CYMMY BCEX ero KOpHei

® 6

2 /
55. Pemmme ypasienne. X VX1 —4Vx—1=0gcqy ypapnenne umeer Goee omoro
KOpPHSI, TO B OTBeT 3allHIINTE NPOU3BeIeHne BeeX ero KopHeii

o 2

2 _ I{ —_ —_ =
56. Pemnte ypaBHeHue & 9)( 3-2x x) 0 Ecum ypaBHeHHe uMeeT 00J1ee 0THOT0
KOPHS, TO B OTBET 3aNMIINTE NPOU3BeJAeHUe BCeX ero KopHeii

o -3

3 i

f(x)=x? - 2x + 3x?

57. Ans 3aganHoi GyHKIHH HaiiquTe 3Ha4yenne f(4)

e 6

3
f(x)=2x?-3x—x

Bud | —

58. lns 3aganHoii GyHKIHH HaiiquTe 3Ha4yenne f(9)

e 24

59. HaiiguTe 3HaYeHHe BhIPAKEHUS . B oTBeT 3anuuuTe KOJIMYECTBO
HATYPAJIbHBIX JeJMTe/IeH MOJy4YeHHOI 0 YhcJia.

e 15

4 2 113 3/ 64
256 125 .
60. Beruucanre . OTBer 3anMINTE B BU/AE AeCATUYHON ApoOHn

e 045



61.

62.

64.

65.

67.

. Haiigute o0sacTh onpenenennss pyHkuun

6
1
(1, 576336 +4, 5%/36\/5)
HaﬂHI/ITe SHAYECHHUEC BblpaDKeHI/Iﬂ
BCEX HaTypaJILHLIX }IeﬂHTeﬂeﬁ HOﬂyquHOFO qyucJja.

12

. B oTBeT 3anMmuTe cCymmy

Bri0epuTe BhIpaskeHus, 00JblIMe eINHULBI

1) 372, 2) V7, 3)2,78%, 4) 0,99%; 5) 0,610

133.333%]1
33.333%p

33.333%8
133.333%}4

33.333%5

. Ecin gyHkums umeet 00paTHy0, TO rpapuk 00paTHON PyHKIIUM CHUMMeTPHYEeH

rpa¢uxky 1aHHON (PyHKIUH OTHOCUTEIBHO
ocu abcrucce
OCH OpAUHAT
MNPSIMON y=X

000 nmpsiMoi

MoHoTOoOHHAs1 (PYHKIMA ABJIsAETCH

obpaTtumon

V3 — x — x2 =
Pemnre ypaBHenue 3-x—x"=x

NPUHAIEKAT KOPHU YPABHEHHSA

1 YKa:KUTe MPOMEKYTOK, KOTOPOMY

(—oo;0)
(1;+o0)
(-5;7)
(-7;0,5)

y= Va+3x—x2
(—o0; +o0)

(—o0; —1) U (4 +o0)

(—o0; —1] U [4;+0)

[—1;4]

Yxkaxkure NpOMeKyTOK, KOTOPOMY NPHMHAVIEKAT KOPHU YPABHEHHA

Vx2 —-5x+15=3



(—o0;0)

o

o (0;+=)
o (==2]
o (@)

68. YkaxkunTe NpoMeKyTOK, KOTOPOMY MPHHANIEKAT KOPHHU YPABHEHHS

V3x2 —2x+1=V2x%2—6x+ 13

o [2i+e)

o (=o;-5]

o (==;2)

* (-83)

69. KopHH KaKoro ypaBHeHHs NMPUHALJIeKAT NpoMexkyTKy (-1;1)
o X~ 6=+2x+12

o VoXx—3—-V2x—1=+3x-2

o X+l=vV-I-x

70. HaiinuTe BbIpakeHUe, 3HAUEHHE KOTOPOT0 COOTBETCTBYET CyMMe KOPHeIi
HPPALNOHAILHOTO ypaBHEeHUs] X +4=+v28+ 12x

24—4@'3 . 42\!3—1

[ ]

o (V20—-v5)V20
(V2+V12)?

o 7+/24

71. BoiOepeTe HeBepHbIe YTBep KIeHH.
CrenenHas GyHKIHA ¥ = X°%, T/Ie Nl - HATYPATRHOE THCIIO, 00IaIaeT
CIeYIOMUMH CBOHCTBAMH:

1) oGmacTh ompenmeTeHNs - T000e IeiCTBHTEIBHOE THCIO;

2) MHOKeCTBO 3HaUCHHI - TI000e IeHCTRHTEIFHOE THCIO;

3) pyHKUHA 9éTHAS;

4) pyHKIHA orpaHHYCHA CBEPXY:;

5) GyHKIHS IpHHHMAaeT HaHMeHbINee 3HadeHHe y=0 npH x=0;

6) GpyHKIHg ABIAeTCH YOBRIBaroImMeH Ha MpoMekyTKe x>0 H BO3pacTaromei
Ha TIpoMexKyTKe X<0.

. B3
o a3
o D33
. B33
> [33%s
3335%s



72. By xRanara nanwr ra wenanasarnm

CrenenHast QyHKIHA y = X°™!, Ile n - HaTypaIpHOe THCIIO0, 061a1aeT

,CTIeTYFOITHMH CBOHCTBAMH:

1) obmacTk ompeieIeHNs - MHOKECTRO JIeHCTBHTENBHEIX YHCET;

2) MHOKeCTBO 3HaUESHHII - MHOJKECTBO JeHiCTBHTEIFHEIX UHCET

3) dyHKIIHA HEUETHAS,

1) hyHKIHA SBIAeTC YORBAOMIEH;

5) dyHKIHA ABAsSETCS OTPaHHUEHHOMH CBEPXY.

o [3.333%]1
o [33.333%p

* [33333%p3
o [33.333%0
o [33.333%5

()
73. CpaBHHUTE 3HAYCHUS BbIPaKeHHH 9

® nepBoe OoJibIe
O paBHEI
O TepBOE MEHBIIIE
o BTOpOE OO0JbIIEe
G G
74. CpaBHHTe 3HAYEHHs BBIPAKeHHii 15 16
O TIepBOE MEHbIIIE
O BTOpOE OO0JbIIE

O paBHBI

® BTOpPOE MEHBIIE

V3)Z u VD~

75. CpaBHHUTE 3HAYCHHS BbIPasKeHHI

o aBHLI

° HepBoe MEHbIIIe

o BTOpoe MEHbIIE

° BTopoe Oosnbie
o nepBoe OosbIe

V6)™S u (632)7°

76. CpaBHUTE 3HAYEHHS BbIPasKeHMIt (2
O IepBOE MEHbIIE
O paBHBI

O BTOpoE OosblIe

® 1epBoe Ooble



1

= 3
77. B KakuX KOOPAUHATHBIX YeTBEPTAX JIEKUT rpapuk GpyHKIumn y | x|

o I nlV

o I u IV
° ITu II
o I u II

o — 4/ 2 _ _
78. Haiimure o6acthb onpeneaenust ynkuuu Y = 3x%—2X—5 B orer 3anummure
HAaMMeHbIIIee MOJI0KUTEILHOE 1eJI0e YUCJI0 U3 00JIACTH oNpeaeeHus

o 2?2

5

y y .
79. Haiigure 06JacTh onpeneaenusi GyHKIAN V17-2x Kakue u3 ynces He BXOAAT B
00J1acTh onpeiesieHUus1 JaHHOH PyHKIMHU

o 0
° 10
o F50%]-100
o 50%)3,3
o 50%]-10
o [50%)9,4

4 1 3' 7
80. BeruucJure 16 ' OrBer 3anMIIMTE B BH/IE 1eCATHIHOIM apoou
o 2725
_ 5—x
81. HaiiguTe o61acTh onpeaeaeHuss GyHKIIHHA V10x—6 Kaxue u3 uncen BXOmAT B

o0J1acTh onpeeseHusi JaHHON PyHKIMH

o [33.333%-3
* [3.333%]1

e [33.333%]100
o [33.333%)-0,25
o [33.333%]-16
o [33.333%)0,45
o [33.333%0,65

y= ’(x—s)z-(x+11)
82. Haiigure o6/1acTh onpenejienusi GyHKIHH 3-x B oTBer 3anumuTe

HauOoJIb1Iee 1eJIoe YHMCJI0 U3 00J1aCTH ONpeae/ieHUus

o ?



83 Rr rAoanmrma ny irmaamarimira  IAATANT 1A AAATIT TIT0 ATTIITTrrreT ©

84.

85.

86.

@)

@)

1) 3.7'2; 2) W; 3) 1,735%.  4)0,797: 5)25'0. g) V(0,99)3

33.333%]1
133.333%)2
133.333%3

33.333%4
133.333%]5

33.333%)6

Berunciaure 3HAYEHHE YHCJIOBBIX Bblpa)lceﬂlzlﬁ ) | BblﬁepeTe T€, SBHAYECHHUE KOTOPBIX
Bi )5 (T’
1) 7 7) Nze. 2) W-%; 3) 10+y91

PaBHO HAUMEHbIIEMY POCTOMY YHCJILY.

50%]1
F50%)2
5093
F50%)
-50%)5

BolunciauTe 3HaYE€HHE YHCIOBBIX Bblpa)l(eﬂl/lﬁ u BblﬁepeTe T€, SHAYCHUA KOTOPBIX

l

VZ,8-y/ V7S
1) voz2e ; 2) V7

’

»
[

3 (VB —7) - (VI3417)

4) Y49-¥49; 5) V652 — 562
paBHBI

50%1

F50%)2

F50%)3

5094

F50%)5

Kakas n3 nannbIxX QyHKIUH SIBJIsIETCH YeTHOH
y=x8-x3

y=3x4+2x2

y=(x-1)?

y=3x2+2x-1



87.

91.

Onpeneanre HAa KAKOM YepTe:ke U300pakeH rpaduK HeYeTHOH (PYHKUMHU U YKAKUTE

1| v | 2) | Y |
| !
\ 1| /] N 1
J AN
[ of A1 x of 11 x|
1 B 1
3) Y | 4) | Yi
| Wl
1 (TI\ JI 1
| 1] \ 1 [
[ 0 x \
[ [\l o] 1 1x
[ \ ¥
I \‘ I |
ero Homep
1
2
3
4

. B kakom MPOMEKYTKE JICKUT 3HAYCHUEC BbIPAKCHUS 743

[-2;0)
(1;5]

(-2:2)
(-8:0)

. Mana pynxuus f(x)=x2°23-1, Pacnosoxure B nopsinke Bozpacranus f(-2), f(2), f(1)

f(-2), f(2), f(1)
f(2), f(-2), f(1).
f(2), f(1), f(-2).
f(1), (-2), f(2).
f(-2), f(1), f(2).
f(1), f(2), f(-2).

. CKoJIbKO pemennii umeer ypasHenue x'°=19

co

19
2

1
38

2
3 1 3/,1 10y 3
113032 (2—) L
Bbrunciure 3HaYeHHEe BbIPAKEHU I 4 3 27 Hajiigute moay.ib

PA3HOCTH MOJYYECHHBIX 3HAYEHHUH U BIMIINTE B OTBET B BHAE AeCATHYHOM IlpOﬁI/I



93.

@)

@)

96.

. CpaBHHUTE YHCIA:

. CpaBHuUTe YHCIa:

0,9375

4x-3

Y =1
[x2
. Kakue u3 yuces1 He BXOAAT B 00J1acTh onpeaenaeHusi QyHKIUH x“+2x-8

3.333%/-1
-33.333%2,099

33.333%)2
-33.333%]2023

33.333%[0.5
[33.333%]1

N 22\"5x—2
Y = 1215 20
Kakue u3 unces1 BXOAAT B 00J1aCTh onpe/e/ieHust PyHKIUH x5 —x—

133.333%0
33.333%]1

33.333%5
133.333%)6

3.333%)2022
-33.333%-1
-33.333%-10

(-2v3) u (-3v2)’

NEepBOC MCHBIIIC

PaBHBI

nepBoe 0oJbIe

BTOpOE OoJIbIIe

(-3V8)" u (-5v3)°

PaBHBI

nepBoe 00JIbIe

BTOpOE OO0JIbIIIE

BTOpPOC MCHbLIIC

5 32 3 1
243 27
Beruuciaure

-1




V3.V2, 5

97. PacnoJio:KuTe YUCJIa B MOPSI/IKE BO3PACTAHUSA:

N AT
3Bz
. VIV3 VB
o V24533
o VBAEVZ
L VB3

98. PacmoJ1o:kuTe YMCIA B MmopsiiKe BO3pacCTaHud: R 17, :{/1’ %
o V17,94,V6
o V17, V6, V4
V4,917, Ve
o V416,317
o V6,V4V17
o VeY17.V1

/256
316 - /486 + "L =

99. BeruucJure

e §
1512 3z
iz 3azs

100. Bbrumcaute . OTBeT 3anuIINTE B BU/IE AeCATUIHOMN ApoOH

e 375

2 2 5
( [41% - /6—) L |2
3 3 27
101. Bbrumcaure . B oTBeT 3anMIIMTE KOJIHYECTBO HATYPAJIbHBIX

JaeauTesien MOJIYYCHHOT 0 YACJIa.

e 3

Ve —2vi7-Y6+2vi7 - Yvi7+3-YVi7 -3

102. Bbrumciure

o -4

103. Haiigure 0,253, rae a — 3HaYeHHe BbIPAKEHHUS

V6 —2v5-16 +2V5 +18—-v37-8 +v37

e 125




3

1 1

(86-89)

18
104. Beruuciaure Ve

o /4

3
105. PacnosoxkuTe 4HC/Ia B MOPsiIKe YObIBAHMSI: V9,2,5

o V9,2,45
o Y9452
o V5392
o V5239
o 2395
o 2,539

106. PacmoJioxKuTe YHCJIA B MOPSI/IKe YOBIBAHUS: V3,V6,V10
o V3,V6,V10
o Y6.3,Y10
. V1036
o V30,6
. V0363

5/5Y52. 45

107. Bbruuciaure "B oTBeT 3anuinuTe 3HaYeHne Bbipakenus (a:0,001),
rje a — pe3yJbTaT BbIYHCJIEHHSI.
e 5000

(4—+v3)-V19+8V3

108. Bbrumuciure

e 13

(2++3)-V7—-4V3

109. Bprumuciure

o 1

110. CrenenHoii pyHkumeil Ha3biBaeTcsi GyHKIMS BUAA:

o Y=XF
o Y=pX
o Y=P

v=3



111. TI'padux, koxoi GyHKINH, H300pakKeH HA KAPDTHHKe:

o« Y= x?_n-'-_
— 2N

o YTX

RE x~2n
— 2n-1
=X

5 y

112, Yka:kuTe HOMep PHCYHKA, HA KOTOPOM H300paskeH rpaguk HeyeTHOH GyHKIHHN

v y
M
x
0 x
y
y

KN

e ?

113. Bce gonmycTuMble 3HAaYEHHS MepPeMeHHOIi X HA3bIBAKOTCAL. ..

o 00nacThio 3HaYeHHH (PyHKIUN

® (005acThO ONpeaAeaeHUs PYHKINU
O OOHOTOHHOCTHIO (PYHKIIMH

O OTPaHUYEHHOCTHIO (PYHKIIHH

114. Bce nomycTuMble 3HaYeHHUs NIePeMEHHON Y Ha3bIBAIOTCH...

® (00nacThio 3HaYCHHI (PyHKIUU
O 00JacTbIO onpeaeaeHus PyHKINH
O MOHOTOHHOCTHIO (DYHKITHH

O OTPaHUYEHHOCTHIO PYHKIIMH

115. OmnpeaeneHue NPoOMeKYTKOB BO3PACTAHUS WM YObIBaHUSA (YHKIMH HA3bIBAETCH. ..
o O6nacTteio 3HaUE€HUN PYHKIMH

o Oob6nacteio onpeneneHus: GyHKIUU

® MOHOTOHHOCTBIO (PYHKIIUU

o OrpaHMYeHHOCTHIO (PYHKIHH



116. ®yHkuus HA3bIBAETCSl BO3pPacTaloleil HA HEKOTOPOM MPOMeEKYTKe eCIu:

® (QoJblIeMy 3HAUEHHIO IEPEMEHHOM X COOTBETCTBYET OOJIblliee 3HAUEHHUE TEPEMEHHOH Y
o OonpleMy 3HaYCHHIO IIEPEMEHHON X COOTBETCTBYET MEHbIIIEE 3HAUCHUE TePEMEHHOM Y

O PpaBHOMY 3HAUEHHUIO EPEMEHHON X COOTBETCTBYET PaBHOE 3HAYCHHUE NIEPEMEHHOM Y

117. ®yukuusi Ha3bIBaeTCsl YObIBAIOIIEH HA HEKOTOPOM NMPOMEKYTKE eCJIu:

o OoblIeMy 3HAUEHHIO IEPEMEHHOM X COOTBETCTBYET 0OJIblliee 3HAUCHHUE TEPEMEHHOH Y

® 60J'IBI_H€My 3HAa4YCHUIO nepeMeHHoﬁ X COOTBETCTBYCT MCHBIICC 3HAUCHHUC nepeMeHHoﬁ Yy

O PpaBHOMY 3HAUEHHUIO EPEMEHHOM X COOTBETCTBYET PaBHOE 3HAYCHUE TIEPEMEHHOM Y

118. BcraBbTe mponyueHHoe ¢JI0B0: DyHKIusI y=f(x), onpenejeHHAasi HA MHOXKeCcTBe X,
Ha3bIBaeTCH ... HA MHOKeCcTBe X, eCJIM cyliecTByeT Takoe yuciao C, 4yTo i J11060ro X

U3 MHOKeCcTBa X BBINOJIHAETCS HEPABCHCTBO f (I) 2 ¢ .

® OIpPAaHWYECHHOU CHU3Y
O OTpaHUYEHHON CBEPXY
O OrpaHUYEHHOI COOKY

O OrpaHUYECHHOMN

119. BcraBbTe mponymentoe cioBo: Oyukmus =f(x), onpeiesJieHHAsl HA MHOXKecTBe X,
Ha3bIBAaeTCA ... HA MHOXKecTBe X, eCJIM cyliecTByeT Takoe ynciao C, uto s J1000ro x

fla) < C

M3 MHOKeCTBa X BBINOJIHSAETCS HEPaBCHCTBO

O OTpaHUYEHHOU CHU3Y

® OrpaHWYEHHOU CBEPXY
O OrpaHUYEHHOU COOKY

O OrpaHHYECHHOMN

120. BrbiOepuTe Bce BO3MOKHbIE BU/bI CTelIeHHbIX (DYHKIUH B 3aBUCMMOCTH OT
MoKa3aTess cTeneHu

® [16.667%|[loxa3aTenb cTeneHN — YETHOE HATyPAJTIbHOE YHCIIO

o 16.667%|loka3arens cTENEHHU — MTOJOKUTEIILHOE KOMIUIEKCHOE YHCIIO

o [16.667%|lokazarenpb CTENEHN — TOJIOKHUTEIIBHOE UPPANMOHATIEHOE YHUCIIO

® [16.667%|loka3aTenb cTENEHN — OTPULIATEIBLHOE YETHOE 1IEJI0€ YUCIIO
o [16.667%|lloxa3arens cTeneHNn — OTPULIATEIBHOE KOMIUIEKCHOE YHUCIIO

® [16.667% [ loka3aTenb cTENEHN — HEUETHOE HATypaIbHOE YUCIIO
® [16.667%|loka3aTenb cTENEHN — OTPUIATENILHOE JPOOHOE YHUCIIO

® [16.667%|loka3aTenpb cTENEHN — OTPULATEILHOE HEYETHOE 1IE€JI0€ YK CIIO
o [16.667%llloka3aTtens cTeENEHN — OTPULIATEIBHOE UPPALIMOHATIBHOE YHCIIO



® [16.667%|[loka3aTenb CTENEHN — MOJIOKUTENBHOE IPOOHOE YUCIIO

121. BbiOepuTe U3 MepeUHCAeHHbIX GpyHKUMI yObIBaOUIMe HA pomMexkyTKe (& ),

T a3 = —4
) Y=T L Y=T g YT

5 L
a) y=x 5) y=mx:

o 1
o 2
° 3
o 4
o 5
° 6

122. IloctaBbTe B COOTBeTCTBHE (PYHKIMU ee rPaduK

A



123. IlocrtaBbTe B COOTBETCTBHE (PYHKIHMU ee rpaduK
A

124. TloctaBbTe B COOTBeTCTBHE (PYHKIMH ee rpaduK
A

4.2.3.2 Toxka3zarenbHast GQyHKIUSA

Tecm:

10



Pemrure ypaBHeHnue 3t =27

(=5
Pemnte ypaBuenue \5V5

1

3

Ol W=

. 42){ . 45 — 4—3x
Ykaxurte MPOMEKYTOK, COACPKAIIIUA KOPEHb YPABHCHUSA

(—0;—1]
(—0,8;2]
(2;3,5)
[4;10)
GV =Gy

Pemute ypaBHenue

-2

N =

. 22x T 32
VYKaxuTe MPOMeKYTOK, COAEPKALINI KOPEeHb YPABHEHUSI

[—3,5;0)
[0;2)
[3,5;4,5]

(5;8)

x%+x

YkaxkuTe NIPOMeKYTOK, COJepP KAlUil Bce KOPHU YPABHEHUA



o
o (mwi-2)
o [=2%2]
o [3:5]
7. PemmuTe ypaBHeHHE 7=
e 06
o 0
o 6
o -6
2x+1
8. Pemmute ypaBHeHHe (11_3) = 169
o -13
o 13
e -15
o 15

10x . c—4 _ 56
9. Peml/lTeypaBHe}me5 *-57T = 5%

1

2

DN =

o 1

2
10. Haiiure cymmy kopneii ypapnenns 0,2% "¢ = 0,04%°

V5
5
o
_
o 5
1
e 0
0,2%- 0,23 = 22
11. Pemiute ypaBHeHHe 02°
o 0
e 8

o -8



9x2+4x+2 — 32x
12. HaiinuTe cpeaHee apugMeTudeckoe KOpHeil ypaBHeHUsI

o 2
o -2
o 15
e -15

13 KaKOMy HpOMe)KyTKy HpI/IHaI[JIe)KI/IT CyMMa BCEX pa3JII/IIIHbIX KOpHeﬁ ypaBHeHI/ISI
19x2—10+9 =1 )

o (=w—=10]
o (~10;0)
o 1510
o [10;+)

14. Pemnte ypaBHenue 4 = 52

e (
o 2
o -2

o Her xopHei

f(x) = 2,75%+2

15. [Ipu kakuX 3HAYEeHHUAX X 3HAYEeHUe PYHKUMHU He 0oJibIIIe U He

16

MeHbIre 1217
o -1
o 2
o 05
e -05

16. Ioka3zaTenbHOI siBJsieTCS QYHKIMSA

— X

. y =256

5 y=2x%+3x—4
— 13,4

o Y=X

17. Ykaxxure QyHKIMIO, KOTOPas sIBJsieTCS BO3pacTaioniei

y=56"%*

e V=062



2l msa (@

18. PacmoJio:kuTe B mOpsijike BO3PACTAHUA YHCJIA (B
OTBET 3aNMIIUTe HOMepa 0e3 MpPodesIoB, 0€3 3aNATbHIX U IPYrUX JONOJHUTEIbHBIX
CHMBOJIOB)

e 4132

PDy=25; 2y=25+1; Jy=04"*"1; 4y=04W

19. IlocTaBbTE B COOTBETCTBHE (PYHKIINHU €€ rpauk

1

2

3

4
20. Ykaxknute MHOKeCTBO (00J1aCTh) 3HAYeHHH PyHKIIMH y=3*"-3
o (—0;3)
° (—3;4+x)
5 [—3;+x)

[3;4+0)

o)
21. YkaxuTe abcHuccy TOUKH NepecedeHns rpadgukos GpyHKmmii’ - L5 uy = (5)
o 1
o b
o -b
o -1

f(=2) = 16.

22. Jlana pyuxuns/ X) = @ HzpectHo, uTo . Haiigure £ (03,

e 05



e 05

23. Kakoe CBOICTBO CTeneHN He CYIIECTBYeT

. (ax)y = Xty

(ab)* = a*b*
a®=1

—_ X
24. O6aactb onpeaejeHusi yHKIHU y=a

e X-nmr0boe
o X-moboe, X 0
o X>0

o 3ampyousaioce omeemums

25. Kakue u3 cjiey0luX yTBep KAeHUI ABISIOTCA MOKA3aTeIbHBIMHI

2y—7*=8
— 14
A 6x "+ 2
6 Y=2x+5
— 4D
o Y=X 7
1 0,4x-2
26. YKaKuTe NPOMEKYTOK, KOTOPOMY NPHHAVIEKUT KOPeHb YPABHEHHS (E) = 125.
o (=%=2]
o (=2%0]
(2;4]
@]
o (0;2]

27. Kakue u3 nepe4ucJieHHbIX MOKA3aTeJbHbIX (PYHKIU ABJISIOTCH YOLIBAIOIMMHA?

y=(2)"

©)



28l Voamamanmma annamnamamnirn manams s “"HaMH NoKaA3aTreJdbHBIX ypaBHeHHﬁ

1) 44x—1 + 3 . 44x—3 _ 44x—2 — 60

2) 25% =53
3) 5%-4-55=0

4) 3X=5 — 7x=5

VYpaBHEeHue, perraeMoe ¢ IOMOIIBIO BEIHECEHUS 00IIEro MHOXKHTEIS 32 CKOOKY

1

29. ®ynkuus > (23) sIBJISIETCSI

® BO3pacCTaroLIEH

(©]

yOBbIBaroIei
O TEPUOJUYECKOU

O YeTHOH

9 x
30. dyHkuus y= (E) ABJAETCH

o Bo3spacraromeit
e VYorIBaromei
o Ilepuognueckoit

o Heuernoii

VYpaBHEHME, pelaeMoe ¢ TOMOLIbIO0 CBOMCTB CTENEHU

YpaBHeHHE, IPUBOAUMOE K KBaIpaTHOMY

OIHOpPOJHOE TIOKA3aTeIbHOE YPaBHEHHE

31. BoibepeTte pyHKIHIO, KOTOPas ABJIAIOTCS MOKA3aTeJbHOM

o y=x

= 5)3
L y=0&+5)
. y=V®
o Y=2x

o y = 3JC+5

32. BoiOepuTe BepHOE YTBePKIeHUE

31,4-3 > 31,4-

31,4—3 < 31,4—

31,4—3 — 31,4—



33. BoiOepuTe BepHOe yTBep:KIeHUE
0 3162 >0 3170

0 3162 <0 3170
O ’ r

0 3162 =0 317[]
O ’ r

34. BoiOepuTe 4nc10, KOTOpPOe MeHbIIe 1

3
o 17%
3
1772
[ ]
(0,9)~V7
O
5
o 3
5 -0,8
6

35. BeibepuTe 4nci0, KoTopoe 0oJibie 1
3
1772

(0,9)Y7

@)

O

36. BeioepuTe yncia0, KoTopoe 0oJibie 1

3

1772

@]

o (09
(0,977

37. BeioepuTe ynci0, KoTopoe doJibie 1

3
1772

V7
. 09

. 6

38. Cpean npemioxkeHHbIX (PYHKIUI BbIOepeTe BO3PACTAIOLLYI0

2,5



o

39.

=)
y =(03)"
y=21%

Cpenu npenyoxkeHHbIX PyHKIUI BbiOepeTe BO3PACTAIONLY IO

y=(8)
=)
y =(03)"

. Cpenn npenJjioxkeHHbIX QyHKIUI Bbi0epeTe yObIBAIOILY 10

y=1(02)~"
y=(5)
y=(&)

. Cpenn npenJjioxkeHHbIX QyHKIUI Bbi0epeTe yObIBAIOILY 10

y=(02)""
r=(F)
y=27"

X—3

. Haitqure o6sacth onpenesenus pynkuun f(X)=———

3x+4 _ 9
(—o0}3)
(—0;3) U (3;+0)
(-0;-2)
(—00;—2) U (—2;+0)

1 17
. HaiiguTe o0s1acTh onpeaeieHusi pyHKIuu Yy = \1— (ﬁ) 2

[3,5;+0)
[14;4-00)
(14;+0)
(0i14]



44,

46.

47.

50.

. Pemnre Hepasencreo (1/3)° <

YKaKuTe NPOMEKYTOK, KOTOPOMY MPUHALJIEKUT KOPeHb YPABHEHU S

[-4-2]
(-2-1)
[-10]
£2)

. Haiiaure npousBeneHne KOPHeH YPaBHEHUA 31 =243

-6

4

4

6

Peuure ypaBuenne 2° (2)X = ;

-2

o A/X-1 1
CKoJIbKO KOpHeii uMeer ypaBHenune 277 =4/9%

aBa
OJUH
TpH
YeThIpe
1
27
(—o0;—6]
(—o0;-12]
[-6;+o0)
(—o0;-19]

. Pemmnre HepaBencro 81>9"%

(-0;0,75)
(0,75;+x)
(—0;—0,25)
(=0,25;+00)
1

1
Peminre HepaBeHCTBO (g) ey (g)3X+5 >6

Kl
3 2.3 -1



52.

54.

55.

- 1.,
. YKaKuTe NPOMeKyTOK, KOTOPOMY NPHHAISKHT KOpeHb ypapHenusi 4% = ()

. Haiigure o01acth onpenesennss pynkuun f(X) = m

(L;+00)
(—o0;-1]
(—o0;-1)
[1;+00)

1 3x-7
@

Haiigurte o0sacTh onpenenennss yHkuun Yy =

[;;+oo)

X

2
(-4,-2)
2)
[2;4]
(4:6)

Haiigure cyMmmy KopHeii ypaBnennss 49-77 —50-7" +1=0

-2

Pemnre ypaBHeHHe (E)X~3X _ 12
P 5 /125

1,5



O

(@]

O

57.

60.

2
3
1

. CKOJIbKO KOpHell uMeeT ypaBHeHHe e 2432
OJIMH
IBa
HH OJHOTI'O
TpU

1
Pemnre HEPABEeHCTBO (5) % _1<0

2
(_OO’ g)

. Pemure nepagencreo 49.-7° < 7%

(=L+o0)
(—0:3)
(=0,5;+0)
(_0010!5)

. Pemute nepasencrso 0,3 0,3 >0,7

1
(_OO! g]

X

Haiigure o6.1acTh onpenenenns gpynkmun f (x) = 22

(—o0;2) U (2;+0)



63.

64.

65.

. Pemmire nepaBencreo 4° >

(—0;2)
(2;+0)
(0;2)

. Haiinure o01acTh onpeneneHuss pyHkuuu y = m

. YKaKHTe IPOMEKYTOK, KOTOPOMY NPHHALIEKUT KOPeHb ypaBHenus 4™ — 2% =24

(2;4)
[1,2]
(Y
[4,6)

HaiizuTe cyMmmy KopHeii ypapuenus 6° 2 =1

2

Pemnre ypaBuenne 5°-2* =017

3

1
CKOJbKO KOpHeii uMeeT ypaBHenue 3 - (g)“ 1 =243

OJIMH
TpHU
JBa

HU OJHOI'O

1
2

(-0,-0,9]
[0,5;+0)
[-0,5;+0)
(—0;0,9]



67.

70.

72.

4
PemuTe HepPaBEHCTBO (ﬁ)ﬁx_3 <1

(—o0;2]
[0,5;+00)
(—o0;—4]
[4;+00)

. Pemute HepaBencreo 2 +2° <20

(—0;2]
(—0;2)
[2;+00)
(—0;-2]

. Haiigure o6aacrn onpenenenust pynkmun f(X) =+/1- 7% . 49*

[-2;0]

[0;2]

(=0;2] W [0;+0)
[-2;2]

41
Haiigure 06.1acTh onpenenenns pynkmmn Y = |45 — .

[§:+oo)
2
(—oo, 5]

[0;+00)
(—00;0]

. YKaxure MPOMEKYTOK, KOTOPOMY IPUHAMIECKUT KOPEHb YPABHCHUSA

3% +3 434 =39
[-2;0]

[2:4]

(49]

(0:2)
Haﬁ . szflel _ 25
AUTE CyMMY KOpPHell ypaBHeHHusl

2



X . X :3
73. Pemiute ypaBHEeHHUE 0,373 =3/081
2

e 3

= N owr

74. Ckoabko xopueii umeer ypasuenune (0

O JBa

® OJUH
O HHU OJIHOTO

o Tpu

75. Peminte HEpaBEeHCTBO 0,4 >016

[1,5;+00)
o [F0.5+w)
o (-015]
o (=0-05]

76. Pemnte HepaBeHcTBo 37" > 277

o (L5+x)
o (-0l9)
o (-0-35)
o (35+x)

77. Pemnte HepaBeHcTBO 3°° —377° <

Y (_0011)
5 [L;400)
o (=ol]

(L;+o0)

X+1\ /x+ 1
T =1

78. VI3 npuBeieHHbIX HU:Ke (PYHKIMH YKaKUTeE MOKa3aTeJIbHbIe

o [50%] ¥
o ooy =V



©)

79.

o

o

80.

81.

82.

1

y=-
3
= ex
Y
N3 MNPUBECACHHBIX HUXKE yTBepmeHnﬁ BEPHLIMU SAABJSAIOTCH:

(byHKuI/m y =a’ IpUHUMAaET B HEKOTOPOH Touke 3HadeHwue 0;
(byHKuI/Iﬂ y=a" SBISETCS HCUETHOU;

d)yHKI_[I/IH y=a" nepecekaer ocb Oy B Touke (0; 1);

(byHKum{ y=a" TIPUHUMAET TOJBKO MMOJIOKHUTEIbHBIC 3HAUCHUSI.

IIpu kakuX 3HAYEHHUAX X BbIpaxeHun 4° OoJibmie 1?
x>0
x<0
x>1

x<1

Kopens ypaBHeHus \/E \/§ =36 paBeH
4

x+1 9
4
Bblpa)lce}me Za, rae a - KOpeHb YpaBHCHUSA (E} = (7) » PABHO

9
11

-11
-9

2x

. Haubosb1ee 1esioe 3HaYeHHE X, yA0BJIeTBOpsoiee HepaBeHcTBy 107 <0,1, paBHo

-3
-4
0

He cymectByer

. HammeHbIIee 11eJ10€ 3HAYEHHE X, YI0OBJIETBOPSIOIee HEPABEHCTBY 2 < J2, paBHO

0
-1
1

He cymectByer



85.

86.

[¢]

87.

@)

@)

88.

(@]

89.

90.

91.

X

HauMmeHnbliree nesioe 3Ha4YeHue X, Y/I0BJIeTBOPsIOlIee HepaBeHCTBY 4 2 <8, paBHO

He cymectByer

W3 npuBeneHHbIX HUKe QYHKIMI YKAKUTE MOKAa3aTeJIbHbIE:

=x°
4
y=+/15"

y
EZ

S
N3 npuBeeHHBIX HUKE YTBePKICHHI BEPHBIMH SIBJISIIOTCS S
(1)YHKL[I/I${ ¥ =a" He npuHUMaeT 3HaueHue 0;
(1)YHKL[I/I${ Yy =a" ABIIAETCS YETHOM;

q)YHKHI/IH y=a" nepecekaer ock Oy B Touke (0; 1);

q)YHKHI/ISI y=a" TPUHUMACT TOJIHKO HEOTPHUIIATEIHHBIC 3HAUCHHUS.

Ipu KaKHX 3HAYEHHUSIX X BbIpaxKeHun 5 menbmie 1?

x>0

x<0
x>1

x<1

Kopens ypaBHeHus \/§ \/§ =225paBen
4

Ipoussenenue Kopueii ypaBuenuss 36" —4-6° —12 =0 paBHo

1

29x%-8x 4 8x?-29x
CymMa KopHel ypaBHeHUs (ZJ = (Z_J paBHa

-37
37



92.

93.

96.

1
-1

CymMma kopHeii ypaBuenus 4° —10-2" +16 =0 paBHa

4
3/ px+2 4

Boipa:kenue 0,3+a, riae a - kopeHb ypaBHeHust V4" ° = % , PABHO

0,7

1

2,7

y

. HamOoJblee nmejioe 3HaYeHNeE X, YAOBJIETBOPAIOIee HEPABEHCTB 23x*2 < 2“3 AaBHO
’ °

2
3
0

He cymectByer

(v 27
. KomuecTBo HaTypaibHbIX pemennii Hepasenctsa (0,2)* > 0,04 paBHo

1
2
3

Het orBera

YcranoBure COOTBETCTBHE MEKAY rpadpuKkoM (pyHKIHMM, ITOJYYEHHOH B pe3y/bTare

—_ X
npeodpa3oBanus rpaguka GyHKuuU y=2 U e¢ aHaJnTHYecKo (opmynoii:

5. 5
A)y=2*—-1B)y=2"1-1
Bly=2P Ty=2%+2



97. YcraHnoBHuTE COOTBETCTBHE MKy I0KA3aTEJIbHbIM YPABHEHUEM H METO/I0M €ro

1) 53 1=072

2) 4—9:2%+8=24
3) 55— 5%l =24
4) 22x+1 — 32x+1 — 32x — 7. 22x

5) 2X=x+2

pelieHus.

1

IPUBEJCHNUE K 00IIEMYy OCHOBAHHIO
BBE/ICHHS HOBOW IEPEMEHHOU

BBIHECEHHE OOIIET0 MHOKHUTENS 33 CKOOKH
IpyHIupoBKa

(GYHKIIMOHATIBHO -TpaduyecKuit

98. YcTraHOBHTE COOTBETCTBHE MKy rpadpuKoM QyHKIMH, TOJYYeHHOI B pe3y/bTaTe

= X X (] LY
npeoGpasosannus rpaguka pynxmmn ¥ = 05" y eé anammriueckoii gopmy.noii:
y Y

N WO

54324912345

b b

A)y =0,57%
By = 0.5%*

e T r———
1 X
54324812345
v
2
3
-
.5
4. AY
5
4
3
2
_./ X

>
3 >
54324012345

b bl

B)y = 0,5/
Ny = 05%1+2



I
3

b
4

A

99. YcranoBuTe COOTBETCTBHE MKy MOKA3aTEJbLHbIM YPABHEHHEM M METO0M €ro

1) (0,5)%" +4%+1 = g4-1
2) 3%2_3¥=77
3) 5% —4.5° =0

-I-) 25x+6 _ 75x+2 _ 25x+3 _ 75x+1 =0

5 3F=Vx+1
peuieHus

1
IMPpUBCIACHUC K O6H.I€My OCHOBAHHIO

2
BBIHCCCHUEC 06]1161“0 MHOXUTCIIA 3a CK06KI/I

3
BBCACHUA HOBOU HepeMeHHOﬁ

4
I'pyHIIMpoBKa

5

GyHKIIMOHATBHO -TpadudecKuit

100. HaiizuTe aGcumecy TouKkH nepecedenns rpadguios Gpynkumii Y = 2 MY = 8.

o 3

. LY E()Tmy =
101. HaiiguTe abcuuccy TOYKH nepecedeHusi rpapukoB GyHKumii

o 2

{X —y=4
102. Pemmre cuctemy ypaBuenuii > ° = 25.
° (-1
o (31
o (-1;3)
o (1;3)

3*=9;
2x+y — 4

103. PemmuTe cucTemMy ypaBHeHH
* (20)
o (-2;0)



o (0;2)

o (0;-2)
x+y=-2
104. PemmuTte cuctemy ypaBHeHnif[{GHSy = 36
° (31
o (31)
o (1;3)
o (-1;3)
105. KoauvecTBO HATYPAJBHBIX pellieHH i HEPABEHCTBA (0,2)* % 20,04 paBHO
o 1
o 2
o 3

o Her oTBera

4*-10-2"+16=0

106. Cymma xopHeii ypaBHeHUSs paBHa
o /4

o -4

o 10

o -10

107.  YkasuTe NPOMEKYTOK, COAEPKAIHII KOpeHb ypasHeHus (0,125)*73 = 16

¢ (9:11)
o (9;10)
o (3:;5]
o [0;3]

108.  YikaskuTe IPOMEKYTOK, COAEPKALIMIi KOpeHb ypaBHenus 750 = 6 - 517%%

o (-1;2)

o [2:3]
(=o0; 0)

o (5;6]

2

x“—3x _
109. VYka:kuTe NPpOMEKYTOK, CO/IepKalIUii Bce KOPHH YPaBHEHUs! 3 =81

e} (—OO; _1)

e [15)
o [57)



o (9;11)

110. ¥Yka:kuTe MPOMEKYTOK, COEPKAIINIA OTPULIATEIbHBIN KOPeHb YPaBHEHUSA

\/§x2714 _ \/§5x

o (=251
o (=T
o) (_75_3]

5 (—3;—2.6)

2x 5 _ 4-3x
v N 4%*. 4° =4
111. Ka;KuTe MPOMEKYTOK, CoJep:Kalluii KOpeHb YpaBHEeHHsI

o (moo5—1]

o (-082]
L (235)
[4;10)

4 1

22 T 32

112. YkauTe IPOMEKYTOK, COAEPKALIMI KOPeHb ypaBHeHHsT 2
o [-3.5;0)

o [0;2)
e [3.54.5]
o (5;8)

2

\/§x+x=5

113.  YkaxkuTe MPOMEXKYTOK, COAEP:KANMNI BCe KOPHH YPABHEHUS
o (=L1)
(=o0;=2)
o [—2:2]
[3;5]

@)

114. Yka:kuTe NPOMEKYTOK, COJEePKAIINIA OTPULIATEbHBIN KOPeHb YPaBHEHMA

\/gxz -21 \/§16x
o (m®;-6)
o [=%-2]
o (—2;,0)

[—6;—4]



f(x) — 37x+2 _ l
115. VYkakuTe MPOMEKYTOK, COAEPKANINI HY.IH PYHKIUH 81

o (-7;-3]
e [-20]
o (0;5)

o [6;10]

2 44x+2

- x — aix - -
116. IIycrs *0 — mammenbmMii Kopenb ypaBHenus 31 =97". HaiiguTe 3% +2

o -4

117. KakxoMy nNpoMe:KyTKY NPHUHAAJIEKUT IPON3BeJeHHe BCeX Pa3IuYHbIX KOpHeil

2N .t |
ypasnenus 4+ 4" =162

o (=w;-1)
o [2;4)
o (10;18)
o [0;7]

3

1 —2*

. L f=08""7 gx=(3)
118. HaiiguTe cymmy aécumce 00UUX TOYeK rpadpukoB PyHKIMIA

e 15
e 15

— =16x+10 _
119. VYkakuTe NPOMEKYTOK, COAEPKAIMNA HY I PYHKIUH y=35 25

o (-5-1.7)

o (-1;0.7)

o (0.3;2)

o [3;9]

120. Iycrs 0 — HanGoIBLIMIMII KOPEHb YPABHEHHS 6257 **=25" . Haiigure 2¥o -5
o 7

121. Kaxomy npoMe:XyTKY NPHHAJJIE:KUT NPON3Be/ieHNe BCeX Pa3JIHYHbIX KOPHeii

x2 2 xt2
3" :3°=9z2
YPaBHEHUA
o (-3;-1.5]
o (-2;-1]
e [0;1.1]

o (4:6]



122  Hedimowa onamemananaa afeqicc 00IIUX TOYEK TPaPpuKoB QYHKIHA
5

f(x) = 0,951, g(x) = (5)

T

e -0.25
e -0,25

— 18x+8 __
123. VYka:kure NpOMeKYTOK, cojep:Kauii HyJH QyHKIIUH fex) =17 2.89

o (-3;-1)

* [10)
o [0;5]
o (9:10]
X x2—x 24 %x +1
124. Mycrs ~ 0 — nanGoapmmii kKopens ypasuenns 1217~ = 117", Haijigure ° 0

125. Kakomy npoMe:XyTKY NPHHAIJIEKUT MPON3BeieHNe BCeX Pa3IMYHbIX KOPHeii

5—x2—2x+12 — 25x

YPaBHEHHUA
(—o0;—13]
o [-14;-12]
o [0;12]
o (15;19]

126. HaiinuTe npou3BeieHne adcuuce 00LUX TOYEK IrpadpuKoB PyHKIUI
7

fey =147, g =(3)

@)
Gl T e



127  Verewsaea poMeKyTOK, COMEPIKANIUI MOJOKUTEIbHBIH KOPEHb YPABHEHUS
DN A

2

o [-1;2]
e (25;3.5)
o [4;6)
o [6;8]

NE G T
128. HaiiguTe npou3sBeaeHNe KOPHeld YypaBHeHHsT o

e 10
81-3X=§

129. PemmuTe ypaBHeHHUE

b4 L 2X+1 —
130. Pemmre ypaBuenne ° T %3 7=0

e (
{zx +2¥3 =9
38x _
131. PemmTe cHcTEMY ypaBHeHU 33y
e (0;-2/3)
o (0;2/13)
o (-2/3;0)
o (2/3;0)

V2x-1 =242

132. PemmuTe ypaBHeHHUE

133. Pemmute ypaBHeHue: 3° = 243

134. Pemmurte ypaBHeHue: 7° =343

135. PemmuTe ypaBHenue: 5 +5° =150

136 Pemute YpPaBHEHHE: 5%+ 5x+1 =750



@) =1

137. Pemnte ypaBHeHHE 16
o -4
16X = =
138. PemmnTe ypaBHeHHE: z
e -0,25
=1
(7V7) T 343

139. PemmuTe ypaBHeHHUe:

o -2

(2)""=0,04
140. PemmTe ypaBHeHHE: ‘> ’

e 10

3x—4.4-5x+2 =
141. PemmnTe ypaBHeHHE: 4 4 64

e 1125

e 1125

(o)
V2

142. PemmuTe ypaBHeHHUe: * 3anmmmre cymmy ero KopHeii.

e (

1 X
=) =0
143. Pemmure ypaBHeHne:( 49)

o 0
o 1
o lu-1

® KOpHEW HeT

2
144. Pemmure ypapnenne: 25 =1

e 0
145. PemmTe ypaBHEeHHE 6*-3r=2x—1
e 0
{ 2x+5y — 1
4
5 = 625

146. PemmuTe cHCTeMY YPaBHEHMIA:
o (2;3)



(1;-3)

o (3;-1)
o (1;-2)
o (2;1)
147. CkoJIbKO KOpHeili HMeeT JaHHOe YPaBHeHHe:
o 1
148. PemmuTe HEPaBEHCTBO 2">2,
e X 2 1
o x<1
o x<—1
o x>—1
149. PemmuTe HepaBeHCTBO 0,5">2
o x>1
o x<1
o X S —1
o x=>—1
150. PemmuTe HEPaBEeHCTBO 0,5" <2
o x>1
o x<1
o x<—1
o X 2 —1
151. PemmuTe HEpaBEeHCTBO 2 <2
o x>1
e x<1
o x<—1
o x=>—1
152. PemmuTe HEPaBEHCTBO 2*>2
o 1 x
é.".-’.".-‘f.".-’.f A
-1 x
o
. & ;

H‘!:

17%16=177?



153.

@)

158.

X
Pemute HEPABCHCTBO 075 Z 2

-
=

L

L 3
i

|
—
=

=

X
Pemute HEPABCHCTBO 075 S 2

H‘!:

I—H!:

LB

—x+3
Pemnre HepaBeHcTBo © o

—x+3
PemuTe HepaBeHcTBO 3 >3

o (=20 2)U(3; +)
o (35 4e0)

(=ee5 2)



o (2:3)

159. PemmTe HEpaBeHCTBO 5 >
o X<2umx>3

3

o 2<x<3
o X<2
o Xx>3

160. Pemmre nepasencrso ' 0,57 =4

o [—25+0)

o [2;+e0)

o (—e:2]

o (—o01—2]

161. PemmuTe HEPABEHCTBO 27=>4
o [2;+400)

o [25+e)

o (—oo32]

o (o =2]

162. Pemmure nepasencrso 5 =4
o [—2;+4o)

o [254e0)

o (—eoi2]

o (—ooi—2]

163. PemmuTe HEPABEHCTBO =4
o [=25+e)

o [254e0)

° (—°°;2]

o (—ooi—2]

164. PemmuTe HepaBeHcTBO 0,5 =2

° Xé—l

o x>—1
o x<0
o x>0

165. Pemmurte HepaBeHcTBO 0,5 <2



o x<—1

) )CZ—l
o x<0
o x=0

166. PemmuTe HepaBeHCTBO 2°>1

o x<—1
o x>—1
o x<0
e x>0

] —

1 X

—] =
167. PemmuTe HepaBeHCTBO (3) -
o x<-1

e x<1
o x>1
o x=>—1
3l
168. PemmuTe HepaBeHCTBO 3
o x<-—1
o x<1
o x>1
o x=>—1
-1
169. PemmuTe HepaBeHCTBO e 3
o x<—1
o x<1
o x=>1
e x>—1

1)* 1
— S —
170. PemmuTe HePaBEHCTBO (3 3

o x<-—1
o x<1
o x>1
o x>—1

0,5>2

171. PemmuTe HEPABEHCTBO
o X>-1

o X=>1



e Xx<-—]

o Xx<I1

172. PemmuTe HepaBeHCTBO 0,57<2
e x>-1

o x=>1

o -1

o X<1

173. PemmuTe HepaBeHCTBO 2 =2

o Xx=>-1
o x=>1
o X<-1
e x<]
2°>2
174. Pemmnre HEpaBeHCTBO
o Xx>-1
o x>1
o Xx<-1
o X<1
321
175. PemmuTe HepaBeHCTBO 3
o x=-1
xz1
o
o x=1
e Yz—1
[l) »1
176. PemuTe HepaBeHCTBO '~/ °
r=-1
xz1
o
o x=1
xz-1
o

l)' =1
177. PemnTe HEPABEHCTBO 5) =3

o XS 1

o x=1



178.

r=-1

Pemure HepaBeHCTBO

Pemnre HepaBeHCTBO

=

]

X

]

X

=

Peminre HepaBeHCTBO

X

X

3" <

Lad | =

2 >1

<2

2° <1



3> 1
183. PemmuTe HepaBEeHCTBO 3
———— -
o 1 X
iy L /-
o 1 X
L
) -1 X
AT é -
o -1 x
(4)=1
184. PemmuTe HepaBeHCTBO \3/ ~ 3

LA I,

1)* 1
— S —
185. PemmnTe HePaBEeHCTBO (3 3

LU, &
o 1 x
&
) 1 X
a 4 L LU
e -1 X
‘
o -1 x
X 1
3 <
186. PemmuTe HepaBeHCTBO 3
KT, i E -
o 1 x
ol
o 1 X
ﬂ 1 Uy :“ :ﬁ
o -1 x
L 5
° -1 x

187. PemmnTe HEpaBEeHCTBO 3 ° 217> 4

* (-0;2)
o (0;+o0)
o [2;+x)

o (—;6)



34+x
=)
188. Pemmrte HepaBeHcTBO 25 Y |

N s

e) [_1, +°°)
o [— 5; +e0)
o (7o

2x+1 .
189. PemmuTe HePaBEeHCTBO 3T+ 1< 437

* (-10)
o [-1,0)
o (-1;0]
o [-1,0]

190. PemmuTe HepaBencTBo: 2> ! <8
o x<7/3
o x>7/3
o x>7/3
o x<7/3

191. Pemmre HepaBencTso: 057" >1

o x<1/2
o x>1/2
o x>1/2

o x<1/2

192. Pemmre Hepasencrpo 2 27— 7-10%+5-5% <0

* (-150)
o [-1,0)
o [-1;0]
o (-1;0]

_ 9x—6
193. HaiiguTe 06/1acTh 3HAYeHUSA QYHKIIUH y=2

o) (_DOJ +°°)
o (0;+e)
o [ +e=)

(6; +eo)



L6
194, PemuTe HePaABEHCTBO

o [-23]
o (Foo2]
o [3;+oo)

o (Fo—2]U[340)

x? x+6

195. PemmuTe HepaBeHCTBO

(—00;—2) U (3;+00)

@)
o (Fi-2)
o (3;+oo)
° (_ 2;3)

1 2-5%
196. HailinuTe HanGo/Ib1IEE 1esI0€ PellleHHe HePABeHCTBA (5) —1l=0
e 0

6x-3

197. HaiinuTe HauMeHbIlIee LeJ10€ pellleHHe HepaBeHCTBa | (ﬁ) -1=0

o 1

198. Kakas ¢pyHkuus siBjsieTcsi Bo3pacraronieii?

o y=0.2%

o y=3

o y=(5/6)
o y=2*

199. Kakas ¢pyHkuus siBjasieTcs yobiBaromeii?

o y=0.2*
o y=3*

e y=(5/6)
o y=22%

200. 3akoHuMTe mMpeaJioKeHHe: YpaBHEHHUeE, COep Kallee MepeMeHHYI0 B MOKa3aTeJle
CTeNeHH, HA3bIBAETC Sl YPAaBHEHHEM.

® TI0Ka3aTeJIbHbBIM

® [I0Ka3aTeJIbHOC



[ 5=32,

201 x‘:;;unTe cucremy ypasuennit 2 27 =27 B oTBer 3anMIINTE 3HAYECHHE BHIPAKEHUS

e 16
x—1
202. B KaKHX KOOPAMHATHBIX 4eTBepTsX JeKuT rpadux dynkuun ¥ = 3
o IVulll
o IVul
e |ull
o Hull
"

{ 5=27

203. PemmuTe cucTemy ypaBHeHmii <% 2 =16.B orper 3anumnTe 3HaUCHHE BbIPAKEHHUS
3*

e O

{ 55— 5Y = 100,
204. Pemmte cuctemy ypaBHennii 5 ' + 57! = 30. B grger 3anummuTe 3Havenne X Y
e 5

4.2.3.3 Jlorapugmbl. Jlorapudpmudeckasi pyHkuus

Tecm:

1. Kakoe u3 coOTHOLIEHHIi COOTBETCTBYET ONMpe/iesieHUuIo0 Jorapugpma?

1 b _
2. Kak na3biBaercs paBencTBo: @ > = b ?
O BO3BEJICHUE B CTEICHB JIorapudma

o Jorapudm creneHu

® (OCHOBHOC HOFapI/I(bMI/I‘IGCKOG TOXICCTBO

3. Kakoe yTBep:kieHHe cripaBeIJuBO s YHCcea a ¥ D, MpUCyTCTBYOIIUX B (hopmMyJiax
AJI51 BBIYHCJIEHUS JorapugmMoB?

b>0; a>0uma¥* 1
a>0; b>0unb# 1
b#1;a>0mna%1

O



4, Kaxkumu cBoiicTBaMu 00/1a1a10T Jiorapupmsbi?

o norapu(m CyMMBI, JIOTapu(M pasHOCTH

® jorapudm npousBeACHUS, JIOrapu(PM 4acTHOTO, JoraprudM CTEICHU
O Mpou3BeACHUE Jorapu(MoB, 4acTHOE JorapudmoB

5. Kakoii jorapu¢m Ha3bIBAIOT HATYPAJIbHBIM?

® jorapudm 1o ocHoBaHHIO €=2,71
o Jnorapudm, B OCHOBAHUHM KOTOPOTO JIGKHUT HATYPATbHOE YHCIIO

o norapudm, KOTOPBIA paBeH HATYPaTbHOMY YHCITY

6. Beruucaure: logs 8

e -3

7. Borumciaure: 108030, 1+108030,9

e ?

8. Borumcimre: 108637 — loge 222

o 1
o 05
o -1

1
~log, 64
9. Borumcjamre: 2 52

e 3

10. ITpu kakux 3Ha4YeHHUNAX X U Y BepHO paBeHcTBO: Ig(-X"y) =1g (-X) +lgy ?

o x>0,y>0
o x>0,y<0
e x<0,y>0

11. CpaBHuTE BBLIPAKEHHSI: log;25 ulogy 7

log,»5 >log,,7
log;»5 < logy;7
].Oglz 5 == 10g11 7

12. PacnoJio:KuTe YMcIa B nopsike yopiBanusi: 2= 1083 5; b=log,5; c=1

o b>a>c

e a>h>c

o c>b>a



3 3
13. Boruneanre: 10822 +(10822)" +log,s 2

o 4,2
o 4,3

1
° 4§

1
logs 4

log,(log, 12 — )

14. BeruucJaure:

e 0

— 2ab

15. lIposnorapu¢gmupyiite no ocHopannio 10 BbipazkeHue: xy
logyo A= 2-(log;o a +logyo b) -logy x- logyo ¥
o, I8A=2+(lga+lgb)—(lgx+Igy)

o IgA=lg2+lga+igb-Igx-Igy

= = ! ?
16. Kakoe noHsiTue COOTBETCTBYET comnomenmologa b=xc<a b

O OCHOBHOE JIOTapU(PMUUECKOE TOKAECTBO

o Jorapudmuueckas GyHKIUsSA

® ornpezeiieHne Jorapupma

m _ ?
17. Kak Ha3biBaeTcsi paBeHcTBo: 1082 0™ =mlog, b
O BO3BEJICHHE Jorapu(ma B CTENEHb

® jorapudm creneHu

o  (opMyia HOHUKEHUS CTEIIECHH

18. Kakumu cBoiicTBaMu He 00J1a1a10T Jorapugmbi?
o Jorapudm npousBeAeHUS, JOrapru(dM YaCTHOTO

o Jnorapudm creneHu
® jorapudm cyMMmsl, Jiorapudm pa3HOCTH
19. Kakoe 0603HaueHHEe HMeeT HATYPAIbHbBIN Jorapugm?
e l0g.x=Inx
o Ing,x =logx
log,e =Inx
20. Kakue 3Ha4YeHHsI MOKeT MPUMHUMATh OCHOBaHuUe Jiorapudpma?

O<a<lwua>l

5 O<a <lwuwa>l



e O<aclwnaxl

logp.s 16

21. Beruucanre:

o -2

22. Boruncaure: 1083 2 — 1083486

e 5
o 05

1
O _E

3
24
23. Beluncjmure: 10806 75+ 10806 0. 72

e 3

0,5logi1256
24. Beruucaure: 1

o 0,2
o 2
o -2

25. Bo cko0JibKO pa3 JorapuMbl YrcesI 10 OCHOBAHUIO 2 0oJibIie JIOrapugMoB ITHX Ke
ymces 0 OCHOBaHUIO 16?

o 2
o 4
o 8

1 80 ul 50
26. CpaBHHUTE BbIPAKEHUSI: 089 11087

logy,80 = log, 50
logy80 < log- 50

log, 80 > log, 50

27. HaiiiuTe paBHbIe CPeIH JAHHBIX BbIPAKEHMIi:
log, 6+ log,3; log,51 —log,3; 2+log,4,5

log, 6+1log,3 n log,51 —log, 3

log, 51 —log, 3 n2+log, 4,5
log, 6 + log, 3 v 2+log, 4,5

8. BLIdmciTe: logy 33-210g,6 8 + 108,55 + 108546



29.

30.

31.

32.

33.

34.

35.

36.

37.

0,1
10

log; 18 logz 9
Boruucaure: 108362  log7a2

2

Haiiaure uncio A no ero sorapumy: 08«4 =3108,2 -2log, 3 + log, 0,125

9
1
9

0,9

.HOl"apI/I(l)MOM yucaa b mo ocHoBaHuIo a, rae a>0’ a1 Ha3bIBaETCHA

nmoKasaTeJib CTCINECHU, B KOTOPYIO HA10 BO3BECTH OCHOBAHHUEC A, 9TOOBI MNOJYYMTb YUCJI0

b.

IIOJIOXKUTCIBHOI'O

Jlorapugmom noJio:kuTEILHOrO Yncaa b mo ocnoBanmio a, rue a>0, a#1 yaspipaeren
noKa3aresb , B KOTOPYIO HaJ10 BO3BECTH OCHOBAaHHeE a, YTOOBI
MOJIYYUTH Yncao b.

CTENEeHU
CTEIeHb
Jlorapudgmom nosoxkuTeILHOrO Ynciaa b mo ocnoBanmio a, ruea>0! a=1 Ha3bIBACTCH

NoKa3aTe/ib CTeNeHH, B KOTOPYI0 HA/I0 BO3BECTH a, YTOOBI MOJIYIUTH
qucJio b.

OCHOBAHHUE

OCHOBAHMUA

Jlorapudm npousBeneHusi — 3To Jorapu¢pmos.

cyMMa

Jlorapugm 4acTHoro — 310 Jorapu¢mos.

pa3HOCTh

Jlorapu¢gm, ocHoBanue koroporo pasHo 10 Ha3piBaeTcs .

JACCATUYHBIM

JECATUYHBIN

Jlorapugm, ocHoBaHHe KOTOPOro paBHOS~2,7 Ha3bIBaETCS .

HaTypaJIbHBIM



® HaTypaJbHBIN

38. Haiigure 3nauenne Boipaxenus 09, 2+10g, 4,5

o -2

o 2

o log, 65

o 9

39. YnpocTuTte BhIpaskeHne 1+109:6
o 12

o 8

o 24

o 7

40. Beruncamre (2log,10—log, 25)-log ; 36

o 0
o 2log,5
o 2
o /4

. 2-log,; 18
41. Haiigute 3HaYeHHe BbIPAKEHUS 3706
e (05
e (05

42. Haiigure 3HaYenne BpIpazkenus 36'°%° +1077194 4 41094
e 99

43. BeluncinTe 3HaueHHne Bbipasenusi 2109, 6 —log, 4 +5'°%7

o 4

7

1
—log; 9 _
44. BoIYMCINTE 3HAUCHHE BRIpAKeHHs 492 +16-5 °%F*
e 10

45. Yemy paBHo|°ga b +loga c?

loga, (b +c)
. log.bc



b

log. —
1o C

log, (b-c)
46. Haiizure 061acTh onpenesenns pynkmmn ¥ — logz (x - 2).
o (0;=)
o (2;+x)
o (1)
o (o+x)
47. Pemure ypasuenne 092 X = -2
o 4
o 2

1
*
o -4
48. Pemure ypaBHe}mel""g3 (x+2)=1.
o 1
49. Pemiure HEPABEHCTBO lg x>1
PY x>10

x <10
o x=1
o x=0

logz (x +3) <1.

50. Kakoe U3 MHOKECTB SIBJISIETCS PE€UHICHUEM HEPABCHCTBA

@) (-UJ;-]_)

o (- o0; + o)

@) ('1; 3)

° (-3;-1)

51. HazoBuTe 06aacTh onpeneaennsi pynxuuny = logo,s (x +5).
le) (-6;+=)

o (5+x)

o [(-%;5)



@) (-0;-5)

52. Pemure ypaBHeHnelogﬁ X=2.

e 36

53. Pemnte ypaBHeHHe logs (x -3) = 2.

o 28

54. Kakoe U3 MHOKeCTB sIBJISIeTCS pellieHHeM HepaBencTpa 1092 (X -1)>2.
o (5 +x)

le) (_ 905 5)

o (L+x0)

, (1)

55. Haiiiure 3Ha4YeHHe BHIPAKEHHS l0g216 + log,2

o 4
e 5
o 6
o 45

56. Haiiaute 3nagyenne Beipaxkenns 1091236 +logi4.

o 2
o 12
o 0
o 40

7
57. HaiiguTe 3HaYeHHe BhIpaxkenus '°8:7 ~ 1082155 -

o 3
o /4
o 1
o 16

27
o log;—.,ecnnlogs a=0,5,
58. HaiinnTe 3HaYeHHE BhIPAKEHUS 8322 9 :

o 2,75
e ?
o 3

o 5



o 41 3
59. Hajiizure 3HaueHHe BhIpaxkenus 0,57 5057 ;

o 0

e 81
o 12
) 2z

60. HaiizuTe 3HaUYeHHE BLIPAKEHHUS loge.39 — 2l0go.310 -

o 2
o1
o -2
o 90

9
. log,, ——log;,9
61. HaiinnTe 3HaYeHHe BbIPAKEHUsI 0812753~ 108127 -

o 2
o1
o 2
o 12

62. OnpeneauTh BepHOE PABEHCTBO:
o |0Bs24 —log:8=16

logs15 + logs3 = loga5

@]
o logs5% =2
o log16°=38

63. OnpeneanTh BepHOE PABEHCTBO:

o 3log:4 = log, (4:3)

° 3log,3 = log,27
o logs27=4

log,2*=8

. logs6 +logi12
64. HaiiguTe 3HaYeHHe BbIPAKEHUSI 3

o 2
o 1
o 4
o 12

lgx=21g9-21g8
65. HaliguTe umMcjIo X , €cJIu 9x=319°-519



e w

RS

66. Haiigure 4ncio X , econ'9 X =1912 + 1915 - 1g18

e 10

o1

o 01
3

. 2

67. Haiimure anciio X, ecau 1096 X = 3logs 2 + 0,5logs 25 - 2logs 3

o 360
o 46
o -6

@
° 9

1g8 +1g18

68. BelumcauThb 21g2 +1g3 :
o 2
o lgi2
o 3
o 10

69. Boramcamts °912° ~ 108, % +1092:0,2

4

o 3
1

o 6
o —2
E

°® 6

70. Boruucaurp 9'°9%° 13



3

N
o 15
o 6

2l°9,3 + log72 - logr14

71. BeIl4yucauTh

o 2
o 1

o 2+2logs2

o 3

72. YnpocTuTh BhIpaKeHHe log20,04 + 2log.5
e 0

o 3

o -1

o 10

1+log, 3
73. Ynpocrure Bhipasenne 29 °%

o 225
o 125
o 625
o 25

log.0.2 +log_15
74. YnpocTuTe BbIpaskeHHe: 61095%-2 *logg

>
o 6

15 log< 0,2
e 25
o 15

75. KakoMy NpOMeKyTKY NPHHAUIE/KAT Kopenb ypasHenus: 1087(2x — 20) = log; 4

. (-e=;3)
o (-20712)
. (11;14)

[0;2]

(@]



Ig(x+7)

76. HaiinnTe 00J1acTh onpeesieHus1 (PYHKIUH

e) ( - 7; 0)

o [-7;+e0)
(7; +o°)

o (-7;+00)

77. Kakasi pyHkuus siBjisieTcs yobIBaromeii?

y =logsx
y =logiox
O 3

o Y= log, 3%

o V< logg g x

78. KakoMy IpOMeKyTKY IPHHALIE/KAT Kopenb ypasnenns 1082(x — 10) = log, 3.

o (=8
o (12,400
o (11;13)
o [15;18]
y Ig(x —4)
79. HaiiauTe odaacTh onpeneaeHust GyHKIHH
o [4;+ee)
o (-4 +ee)
o (0;4)
o (45+)

80. Kakasi pyHkuus siBjsieTcsi Bo3pacraomeii?
y=logpsx

y =logix

o V=10813X

y =logsx
5

log-(x —1)°=6
81. YKakuTe NPOMEKYTOK, KOTOPOMY NPHHAIEKHT KOPEHb YPABHEHUSs

e (06)
o [-6;0)
o [18;26]
o (26;30)



i . %) =logs(2x(x+1)).
82. HaiizuTe cyMMy KOpHeii ypaBHeHHsI logs(1-x°)=logs(2x(x+1))

2

o —=

3
1
e —
3
1
o =
4
o 4

fogajj (2 -0,5x) = -1.

83. Peminte HEepaBeHCTBO

o (-4,0)

(-4; +0)
o (-0;-4)
« (4:4)

log; (I -0,5x)<-1.

84. Peniute HEPaBeHCTBO

@) ('OO, _2)
(-2; +0)

o (05-2]

o 2, +x)

85. Peminte HepaBeHCTBO

o (o -4)
(-4; +0)

o (-0-4]

o [4;+x)

0

Y

86. I'pa¢uk kakoi pyHKIMH H300pakeH HA pUCyHKe?

, Y=logs(x—1)

o Yy =logs(x+1)




o Yy =logs(1—x)
o Y =logs(x —2)

87. Kakas ¢pyHKuus sABjIsieTcsA YObIBaKOIIEH?
y=2"
y=log1,15 X
o V=10805x
o y=log,x
2

88. YkaxkuTe NpoMe:KyTOK, KOTOPOMY NPHUHALIEKAT KOPEHb yPaBHEHHSsI
logos(13+2x)=logg s (1-x).

o (0;1)
o (-2;0)
o (-6;-2)
o (1;3)

5x-6)=2lox.
89. Hajlinute cyMMy KOpHell ypaBHeHH Ig(5x-6)=2lgx

e 5
o 2
o1
o 12

logo s(1-0,5x) =-3.

90. Peminte HEpaBEHCTBO

(-o0; 2)
o [14; 2]
o (-14;2)
(-14; +=)

. . logs (5 —2x) < 1.
91. HaiimuTe YHMC/I0 HEJBbIX PellleHNi HEPaBEHCTBA

2
o 3
1
4



92. I'paduk kakoi GpyHKIMH M300paKeH HA PUCYHKe?

oy

o  y=log, x
o y=log,y,x

¢ y=log, x
2

93. Kakasi pyHkuus siBjsiercsi yobiBaiomeii?

. V02"
o Y=logiix
5 Y- logo, 5 x
o y= |0g§ X

4

94. YkaxuTe NPOMeKYTOK, CoAep:KalMii KOpeHb YPABHEHHA
log, 13 —log,.(x —2) =log, 2

o [1;8]
o [-3;0)
e (0.5;8.5]
o (9;10.5]

95. VKasKuTe NPOMEKYTOK, COAEPKALINIi OTPHLATEILHBII KOPEHb YPaBHEHHS]
lg(x* —x) =1g(10 + 2x)

o (-10;-5]
° (-3-1]
o [-1.5;-1]
o (-1;,0)

5
96. Haiigute cymMMy KOpHeli ypaBHeHHsT 2 083X T 089 X

e 3

97. KakoMy npoMeKyTKY NPHHA/JIEKUT MPOU3BeIeHue KOPHel ypaBHeHUsI
lg(x* —4x + 10) = lg(14x — x* — 30)



o (-40;-20]

o (-20,0)
o [19:20]
o (40;60)

2 —
98. YkaxkuTe MPOMEKYTOK, COAeP:KALIUIl Bce KOPHU YPAaBHEHHUS log;(x*-1) =1

1o (—o0;-3)
o [—2:2]
5 (0;2]

[4;10]
o

99. Yka:xkure NpoMe:KyTOK, COJIep:KalNii Bce KOPHHU YPaBHEHH S

lg(x* —x+14) =1g(2 — 9x)

Py (_OO;_Z]

[—2;—1]
o [=1,0)
o (=96

. . Zlc14c=52:|c+10g49c=4
100. HajiiauTe cyMMy KOpHeil ypaBHeHus 2

e ?

101. Yka:kuTe MPOMEKYTOK, COEPKANINA KOPpEeHb YPABHEHUS
log,(5 — 6x) =log,5 +1og, 6

* (-5-4]
o (-3;-1)
o (-1;1)
o (2;16]

2 _ 4y —
102. Yka:kuTe NPpOMEKYTOK, CO/IepKalIUii Bce KOPHH YPaBHEHUs! logy(x" —4) =1

* [-33]
o (0;3.1]
o (-3;0)
o [5;8)

103.  VYkaxkuTe HPOMEKYTOK, COAEPKALIMNA OTPHUATEILHbIH KOPEHb ypaBHEHUs!
loge(x? — x) = logg(3 — 3x)

o [-2;-1]



[—9;=3]

[ J
o [-11;-10]

e} (_OO;_7)

lg(2x? — 5x) = lg(15x

104.  IIycrs Y0 _ yauGonsmmii KOpeHb YPaBHEHUsI ~ 42). Haiinure

1

7 — 2 %o
e 6
o 17
o 8
o 17

105. ¥YkakuTe NPOMEKYTOK, COJlepKALIN KOPpeHb YPABHEHUS
log,9(4 — 3x) = log,93 +log,94

o (=8-6)
o [—3:-2]
o (1;0)

o 1591

log,(x2-9) =1

106. Yka:kuTe MPOMEXKYTOK, CO/Iep:KAlIUii Bce KOPHH YPaBHEHUSs

o [—44]
(—6; 3]

o 10;5]
(20;21]

2 — —
107. HaiiainTe HauGOILIINI KOPEHb ypaBHeHnﬂln(x +2x) = In(12 - Zx)

o 6
o -2
o ?
o -6

108. IycTs ™0 — HanMeHbIIMIi KOPEHb yPaBHEHHS! lg(3x* + 16) = lg(x* — 12x).
1
Haiiqure2™®
e 3

109. HaiiauTe npousBeaeHne adcuuce Beex 00MX TOYEK rpadukoB GpyHKIMii
f(x) =log.(x* + 3x), g(x) =10g,(8 + x)

o 8



e -8
o 0
o 3

110. YKaxKuTe NPOMEXKYTOK, COAeP:KALINii KOpeHb ypaBHeHus (81135 ~ 8% = 1081135 + 1081153

o (-10;-7)
e [-3-1]
o [-1;1]
o (2;20)

111.  YkaKuTe NPOMEKYTOK, COlepKalluii Bce KOPHH ypaBHeHust 10801 (x? +3x) = —1

o (—63]

. (—15;-10)
o 48]

o (10; +o0)

112.  YxkaxkuTe NPOMEXKYTOK, COAePKALIN HAUMEHbIIHIl KOPeHb YpaBHEeHHsI
logg(x®* — x) = logg(x + 8)

o) [—oo; —4]
o [—2;4)
o [4;6]

o (10;18)

2 _ 2 _ .
113. Ilyctb Y0 _ gauGoabumii KOpEeHb ypaBHeHnﬂlg(Sx T12) = lg(x" = 10x). Haiinure
1
4 +-x
2

e 3

114. Vkaxure NpoOMeKyTOK, COJlep:KAIMIl KOPEHb YPABHEHMA logy (3x) +log;2 = log; 6

o) (—OO;—4—)

o (150

o [0;21]
(5:7]

2 —
115. VYkaxkure npoMeXyTOK, COep:Kaluii Bce KOPHH ypaBHeHnﬂl(’gﬁ(x +5x) =1

¢ [62)
o (-10;-6]
o [1;6]

o [0;5)



2y _ 2
116. HaiianTe HanMenbumii Kopens ypapnemns (10X —x7) = In(12 — 4x + x*)

o 1
o 6
o -1
o -6

117. Haiiaute npousBeaeHne adcuuce Beex 00IMX TOYEK rpadukoB GpyHKI Mt
f(x) =1g(x* —3x), g(x) =1g(3x +7)

o -/

o

o

o 0

118.  VkaKuTe NPOMEKYTOK, cogepkammii nyan dynxuun /%) = logs((4 —x) - 2) ~ logs 2x
o [3:4]

o (-21]

* [2;3)

o [-4;-1)

119. HaiiguTe npou3BeeHue adcuuce 00IIUX ToOYeK rpapuKkoB PyHKIMI
Fx) =mm(x®—2x+10), g(x) =In(20x —x* — 10)

e 10
o 11
o 12
o 14

120. PemmuTe ypaBHeHHE log, 549 =2.gcm YPaBHeHHe UMeeT 0os1ee 0JHOr0 KOPHs, B
OTBeTe YKAa’KUTe MeHbIIUI U3 HUX.

e 12

121. HaiiaguTe KOpeHb YpaBHEHUSA log, (5x —7) —log, 5 = log, 21.
o 224
o 224

1
log, x=1log,18—-=log,16+2log.5
122. Pewmmnre ypaBHeHHE: o4 ’

e 2725

1
log, x=2log,3+log,6—-=1log,9
123. PemmTe ypaBHeHHe: ! I

e 18



124. Haiigure x; ©9:%=0

125. Haiigure x: log; x =1

2 _
126. Pemmure ypaBHeHnela‘gW x* =3logo71

o -1;1
o 0
o 07
o 1

127. YkaxkuTe NpPOMeKYTOK, KOTOPOMY NPUHANIEKUT KOPEeHb YPABHEHUSI:
4logs;(x — 5) = log;16

o [-3;3)
o [3;6)
* [68)
o [8;12)

128. PemmTe ypapuenne 851085 3=l0g; 12

129. Pemmre ypaBHeHne10g7 xtlog; 6=log; 18

130. Pemmre nepaBenctro 082X = 1

) P
0 2 x
O
. s :
;’ F.
1 X
o 2
Q ix
@) 2

131. PemmuTe HEpaBEHCTBO log,x < —1

o =
0 x

[0 "3

'y

bt [ o



b =

132. PemmTe HEPABEHCTBO logy x> —1

s -
U] 2 x
O
é.-' o
2
o X
1 X
PY 2
g -
0 1 =x
o 2

133. PemmTe HEPABEHCTBO logrx <1

" e
U] 2 X
[ ]
L
2 X
@]
A
1 X
o 2
— —
0 1 =x
o 2

134. PemmTe HEPABEHCTBO log, x>0

e — 2T
1o 0 1
@) -1
g AL
° 1
LTI,
o 0 1

o
i
® 3
T R . ] 1Y
o) 2 3
AT,
o 2 3

136. Pemmre HepaBencrso 1023 X > 1
o (=095 2)U(3;5 +oo)



137. PemmTe nepasenctso 1023 % > 1
o X<2uymx>3

o 2<x<3
o x<?2
e Xx>13

138. Pemmre nepaBencteo 1022X > 1

O<x<%

o X>2

1

) x> 5
o O0<x<?2

139. PemmTe HEPABEHCTBO logr x> —1

1
O<x <=

2
o x>2
1
. x>§
o O0<x<?2

140. PemmTe HEPABEHCTBO logyx <1

0 1
<X<§
o x>2
>1
o 73
e O<x<x?2

141. PemmTe nepaBenctso 102X < —1

1
D<x<=
t53
o X>2
>1
o 73
o) O<x<2

142. Pemmte nepasencrso 1023 X < —1
o (3i+eo)
o (0:3)



144. PemmnTe HEpaBeHCTBO logzx <1
o (3i+eo)
° (0;3)

()
)

145. Pemmre nepasencrso 1023 X > —1
o (3;5+e0)
o (0:3)

. ()

>
146. PemmTe HEpPaBEHCTBO logO,Sx > 1
Y o -
0 2 x
o
1 d
o P
_5 1 =x
[ ] 2
&
o 2 g
< —
147. PemmuTe HepaBeHCTBO 10g0’5x <-1
- -
0 2 x
e
1 x
o 2



OL
(S Ll 3
S

57 X

>
148. PemmTe HEPABEHCTBO 10g075x =1
e O l %
1 x
o 2
"0 1 x
o 2
O 2 X
<
149. PemmuTe HEPABEHCTBO 10g0,5x <1
B 2 x
o
él‘ .
1 X
L 2
a i X
o 2
&
o 2 X

150. PemmTe HEPABEHCTBO log, x>0

o 0<x<1
o 0<x<1
o x>1

e x>1

151. PemmTe HEPABEHCTBO log,x <0

e O<x<1

o O0<x<1

o x>1

o x>1

152. PemuTe HepaBeHCTBO logysx =0
o 0<x<1

o O<x<1

o x>1

o x>1

153. PemmuTe HepaBeHCTBO 10g0’5x >0



o 0<x<1

o O<x<«l
o x>1
o x>1

154. PemmTe nepasenctso 1025% > 1
0<x<é
e X>5
- 1
x p—
o 5

1) 0<x<S

155. PemmTe HepaBenctso 1085% < —1

1
. O<x<§
o X>35
1
. x>§
o 0<x<5

156. Pemmre HepaBencrpo 1085% < 1

O<X<é

o X>5

1

i x>§
e 0<x<5

157. Haiiaure o6s1acTh onpenesnenus pynkuun: 09, ,(2x +4)

o x>-2

o x>2
x=5

x<5

(@]

158. Haiigute o6.1acTh onpenenenus pynxuun: log, (3 —6x)

o x<1/2
o x>1/2
o x>1/2
o x<1/2



159. PemmuTe HEpaBeHCTBO logoz x >logo2 0,2

o (=02
(0,2;+e<)

o (002)
(0;1)

2
160. Pemmute HepaBeHCTBologﬁ x >loge x

o (0;+e°)

o (1+e9)
(-o;0)U(1;+0°)

o (0:1)

lo x?—1)zlo
161. YkaxuTe HAHMEHbIIeE [eI0e PelIeHne HepaBeHcTBa I 04 ( )zlogoa 8

e -3

162. Ykaxkure KoJInM4eCTBO HaTYPAJIbHBIX YUCEJ, KOTOPLIC ABJIAITCH PCINCHUAMU

1
logyz xslogqz
HEpPaBeHCTBA *

o 1

163. VYkaxkure KOJIMY€ECTBO LEeJbIX YHCeI, BXOAAIINX B 00JacTh onpeneaeHuss PyHKUMH
y =loge( 1090,9(2x - xz)

e 0

164. PemmuTe HepaBeHCTBO loggs x >logo; 0,3

o (-e=03)
o (0,3;40)
5 (0:1)

o (0,03

2
165. Pemmure HepaBeHCTnolog9 x“ >logg x

o (0;+=)

o (L)

o (-20)u(1;+=2)
(0;1)

@)



2 _
166. VkamkuTe HauOO/IbIIee LeN0e pemenne nepagencrpal 2901 (X°— 1)2logoy 8

o 1

167. YxkakuTe KOJHYECTBO LEJIbIX YHCe, BXOASAIUX B 00J1aCTh onpenejeHusi (yHKIHU
y = log; (logo7(2x — x*)

e 0
log+(0,25x +2) < -1

168. PemmuTe HepaBeHCTBO: 3

(—o0; —5]
o
Y (-8; —5]
o =5+
o (—=8;+)

y = logax®
169. HaiiagnTe MHOKeCTBO 3HAYeHMIT PYyHKUIMU: 5
° (—00; +00)

o (=% 5)

o (5 +00)
(25; +)

~ 2

10g,(ab®) qomy %00 =

170. HaiiguTe 3HaYeHHE BbIPAKEHUS , €CJIH

o 22

(Cl7b6) log,a = g

171. HaiiguTe 3HaYeHHE BbIPAKEHUSI loga , €CIN

e 14

(Cl6b3)’e Iogha:%.

172. HaiiguTe 3HaYeHHe BbIPAKEHUsI loga CJIN

e 23

3
log,,(a°b°) log,a= .

173. HaiiguTe 3HaYeHHe BhIPAKEHUsI , €eCJIn

e 27

(a3b2 ), o log,a = %

. 1
174, HaiinurTe 3HaYeHHe BbIPAKEHUSA 084 CJIH

e 39

(a®p%) . toga=>.

o (0]
175. HaiianTe 3HaYeHHe BbIPAKEHUsI £a , €CJIN

o 17



s 1
ab ) logbazg.

176. HaiiguTe 3HAYCHHE BLIPAKEHHUS log,,( , €CJIN

o 17

177. Haiinure Jorapugm no ocHopaHuo 4 ynciaa 64

178. HaiiguTe Jorapudm no ocHoBaHUIO 5 unciaa 625

179. Haiignre cymmy 109122 1 1091272

180. Yemy paBna paznocts 109575 1 10gs3

181. Yemy paBHo uactnoe 10938 nlogs27

182. Yemy paBno 4actuoe 109427 1109437

2—-2logs25
183. Bsbrumciure: 5

e (0,04

35
logs— + log= —
184. Vmpocture BbIpaxenne: 03 957

e 3

237 _
185. HaiiguTe 3Ha4YeHHe BLIPAKECHHS: log,”b", ecnm loga = 14

e 49

1 240 1 15
186. HaiiguTe 3HaYeHHe BbIpaKeHUs1 093752 logeo2
o -2

187. HaiiauTe cyMMy KOpHeii ypaBHeHHUst [0go2x = logsZ + logs0, 2

e 25

log3135 log3405

188. HaiinuTe 3HaYeHHe BhIpaKeHUs1 [°9153 logs3

e 45



logs75 u logs25,

189. Yemy paBHa pa3HOCTb

190. Yemy paBHa pa3sHOCTh 1090416 1 2loge410.,

m
082 — ., ecnun log; m =7; log; n =5
n

191. Haiigure

m
192. HaﬁnnTe logz EJ. ecnun logz m =3; lng n=7

1

193. Haiiaure 3 logs(vb)*, ecnu logs b =3

194. Haiiaure 13—4 log, d?, ecnu log, d=-7

log46ulog 516

195. BprumncauTe NpoU3BeIeHHE

(% logg 8— logf,%)
196. ¥Ympoctute BhIpaxkKeHue

o 14

197 HaﬁH“Te pa3H0ch 10g3 135 n 10g3 5

198. Haiizure pasuocrs 108039 n210go310

199. BBIYHCIHTE log,(m - n),ecnn log, m=9; log, n =5

e 14

m
200,  Beramcanre logs o’ ST logz m=13;logz n=7

o /4

1 6 _--
201. Bbrunciaure 5 logs (Vb )®, ecrulogs b =2



o -12

1

3 1
202. Bbrumcaure Zlogg(m) % ecnu logo m=4

o 1

1

2lo 5
203. Bbrumcamre 2° 2%

e 81

(1)1+0,5 logq 14
— Z

204. Borumcaure “*

e 35

205. Haiizute pasnocts 1082192 ulog; 3

206. Haiigure pasnocrs 10804 64131080,10

m

207. Haiigure log, o ECTH log, m=7;log, n =4

log, —, log, m=3; log, n =7
208. Haiigure B2y o 1082 g2

7
209. Bplumcjaure 71og, Vb, ecnn log, b =5

3
210. Beluucaure 5

02
log, (é) ,ecnu log, m=.%

. log110 u 1gl6
211. HaiiguTe npou3BeaeHue 2

1-0,5logs 11
212 ynpocrute BoIpaxkenue 25 Bs
o 25

® 11



logo’g 27 n 310g0,3 10

213. HaiiguTe pa3HoCTh
214. Haiigure log,(m - n),ecnn log, m=15;log, n =6

m
215. Haiinure logs oo ecnu log; m =5; logz n =7

2

1 9
216. Hauiaure 27 log, (H) ,ecnu logg n=-3

217. Haiiaure 0,0410g11(t5), ecmlog, t=5

1
2~>-log79-log7 6
218. Ympoctute BbIpaikeHue: (7%)z2

o 49

o -1
1

o 49
1

o 4

49 1-0,5log; 14
219. Ympoctute BbIpaixeHue

210823 + Jog, 2 - log, 14
220. YnpoctuTe BbIpaieHue 87 &7

221. 'YpaBHeHWHe, coepiKaliee NepeMeHHYI0 M0/l 3HAKOM Jiorapuma, Ha3bIBaeTcs
YPABHEHUEM.

® jorapupMUIECKUM

222. Yto u3 3TOro BepHo?
o 3<logz25 <4

o l<logz25<2

o 2<logy25<3



o 4<logz25<5

223. BbliOepuTe pUCYHOK, HA KOTOPOM U300paxeH rpaduk c[)ymcunn«r N lﬂg g%

o 1
o 2
o 3
o /4

224. BbiOepuTe pHCYHOK, HA KOTOPOM H300paskeH rpaguk GpyHKIun X 1030.4 i

o 1
o 2
o 3
o 4
. y=log, . x.
225. BbiGepute Bce cBOlicTBa (PyHKINHU b 825
1. ®yHKUMAHE UMEEeT TOUEK SKCTpeMyma
PyHKLUMA BO3pACTaeT Ha MPOMEXKYTKe (=i +2)
dyHKUUWA onpeaeneHa Ha BCel YMCI0BOM OCH
4, MHOXeCTBO 3Ha4YEHUI GpyHKUMK (0; +)
(0; +0)

DYHKLMA BO3pacTaeT Ha MPOMEKYTKe
6. ODYHKUMA MMeeT TOUKM IKCTpeMyMa

o —00; +00
7. MHOXecTBO 3HaYEHUN PYHKLNUK ( )

8. ®yHKUMA yObIBAET Ha MPOMEKYTKE (=0 +90)

* [3333%[1
o [33333%)



133.333%3

@)

o [33.333%0
° [33333%P
o [33.333%p
o [33.333%f7

o [33333%P8
y=logy,, x.

226. BblbepuTe Bee cBOiicTBa QYHKIUHT -
(0; +)

1. ®PyHKuMA yObIBAET HA NPOMEKYTKE
DYHKUMUSA HE MMEET TOYEK IKCTPEMYMA

o —00; 400
3. MHOKecTBO 3Ha4eHM GYHKLMN ( )

4. MHOXecTBOo 3HaYeHWI GYHKUMK (0; o)
5. ®yHKuMA oNpegeneHaHa BCel YNCI0BOM OCK

(0; +o0)

6. PyHKLMA BO3pacTaeT HAa NPOMEKYTHE
7. ®dyHKuMA yBbiBaET Ha NPOMEKYTKe (=03 +0)

8. ®DYHKLMA UMEET TOUKM SKCTPEMYMa

o [33.333%]1

* [3333%p
o [33.333%p
o [33.333%)4
o [33.333%)5
o [33.333%p
o [33333%)7
o [33333%)s

1090245 ¥ l0go246
227. CpaBHuTe yncaa 202> M 09024

° logy245 > 1060246

logp245 < logo246

l0g9245 = 10g0246

10gs47.1 u logs45.6
228. CpaBuuTe umcja 03477 1 10934

o [093.71 = logs,5.6

o logs47.1 < logz,5.6

logz47.1 = logs 5.6

log,40.1 u log, ,0.6
229. CpaBHuTe YHCJIa



E0g1|40.1 = E0g1|40.6

Eogll.icl.l << EOngLCl_ﬁ

EoglAO.l = EOglAO.ﬁ
O

l 0.4 )
230. CpaBuTe umena 060" 1 l0g0.60-2

Iogolﬁ 04 = IOQO.G 0.2

E’OgO.GO"l' < 1090.60'2

EOEO.GO"I' = 1090.60'2

lo 0.26
231. CpaBHurte ¢ HyJIeM g1s

5 log;:026 = 0

log,c0.26 > 0

o [0g15026< 0

log,59.1

232. CpaBHuTeE C HyJIeM

log;=9.1< 0

log;c9.1> 0

log;c9.1= 0

233. CpaBHHUTe ¢ HyJIeM logos4.2

logos42= 0

loggc42< 0

loggc42> 0

234. CpaBHHTE ¢ HyJIEM l0go.50-31

logy<031> 0

o l0gps031< 0



logye<031= 0

235. Kakoso 3uauenne 1281036, econ logip2=0,3 logyy3 = 0,48
o 0,78
e 156
o 1,78
o 0,56

_ (s 2
236. Ilyctn (%03 Yo) . pelleHne CUCTEMBbI ~ ° HaiiTu oTHOIIEHHE *0
o 27
237. HaiiguTe HauMeHbIIIee 1eJ10e pellleHHe HePaBeHCTBA log,, 2 < o
o 2

logs (£~ 2) >0

238. HaiiguTe HaMMeHbIIIee 1[€J10€ pelleHue HePABEHCTBA

239. HaiiguTe HAMMeHbLIEE HeJ0e PellleHHe HepaBeHcTBa 0% (37 —2) < —4

240. HaiiauTe HAMMeEHbIIEe 11eJI0€ PellleHHe HePABEHCTBA log1 (3z —4) < log1 (= +2)

241. YcraHoBuUTE COOTBETCTBHE MEKAY HEPABEHCTBAMU H UX PCIICHUAMMU

log1 z > —1 a ©02)
1 >
log:z > 1 5 (@9
7 .
log: z < —1 (5; +00)
3. . o
log: z < 1 _
P - ;. (02+)
1
2
3



242 ~ Hadimoara momyiegpliiee mesi0e X, IPU KOTOPOM BbITIOJIHSIETCA HEPABEHCTBO
log: & > log} 4z,
| 1

o 1

243. HaiiguTe HauMeHbIIIee 1eJ0e X, IPU KOTOPOM BbITIOJIHSIETCSH HEPABEHCTBO
log, (16 — 12z) < log, 4z.

o 1

244. Haﬁ)ll/lTe HaAauMEHbBIIECE LEJI0€ X, IIPU KOTOPOM BBLINOJIHAECTCHA HEPABCHCTBO
log, (2 — 1) = 1 + log, 2.

o 7/

245. Kaxaoii pyHKIHM NOCTABbTE B COOTBETCTBHE €€ 00J1aCTh ONpe/aeIeHus

(—=T7; +00)

A.

1 y=logl (7 —2z)
3 y 1“&'1‘-_) E (—00;0) U (0; +00)
3 y=loga’ 5. (05+00)
y=log,(z+7
4 Yy 83 ) (o)
1
2
3
4
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0 _
1. Haiigure €& ecoin “"“ Vou @ € (1,5m;2m)

¢ 3
10

2. Haiigure € &, econ ST Ae g € (0,0,5m)

o 04

|
3. Haiigure (€ X, ecn cose= Vil u 270° < a < 360°.

o -4



coso =

1
V10 i

Haiigure € &, ecomn

-3

2
Haiignre (€, ecom " Vim & € (1,5m;2m)
-0,5
-0.5

2
Haiinure (€ &, ecan wE=TEg o€ (1,5m2m)
-15
-1.5

5
Haiigure (€ &, ecan oa=-ma @ € (05T )
-0,6
-0.6

2
Haiiaure (X ecn """ Vou & € (1,5m;2m)
-0,4
-04

1
Haiigure € & ecan "~ 2u & € (0,5m; )
-2.5
-2,5

5

s S _
Haiigure (€, ecnn . v @ € (0;0,57),

0,6
0.6

10
. Haiigure € &, ecin COSE= oa g & € (1,5m;2m)

-0,2
-0.2

10

. Haiimure (€0 ecan Voo u @ € (050,57)

0,3
0.3



13.

19.

20.

21.

22.

. Haiigure € &, ecn

. Haiianre € &, econ

(v} cos ol
. Haiignre (€ &, ecan

cos o
Haiianre (€ &, econ

-0,3
0.3

COSOl = ——
. Haiianre € & econ

2,5
2.5

0,6
0.6

cos &

0,2
0.2

0,4
0.4

) coso
. Haiimnre (& & econ

-0,4
-0.4

Haiignre (€ &, econ

5

Haiiznre (€ &, econ

1

Haiianre (& &, ecn
-0,1
-0.1

cCosoX =

cosQo =

cosot = —

coso = —

10

Jiou @ € (1,57;27)

2

V20 g O € (0;0,57)

5
T aag @ € (m1,57)

10
o4y & € (m;1,57)

10
~ Tnen @ € (0,575 7)

Tou @€ (ml,5T)

1
T V%n 0 € (m1,57)

1
Vg€ (0,57 )

10
01y @ € (0,57;7),

ino = —
Haiiaure (€ &, ecam sme=-TE a0 € (1,5m;2m).



27.

28.

30.

31.

-0,5

-0.5
. 9
. Haiigure (& X, ecin e Vislpg @ € (0;0:575).
0,9
0.9
. 1
. Haiigure (& &, ecou =5 90° < a < 180°.
-0,2
-0.2
, 1
. Haiinure (€ X, ecan e a € (0,5m )
-0,25
-0.25
. 6
. Haiimure (€ & ecoim M= 6w o € (050,57),
1,2
12

2 _
Haiiaure (8% ecin ™" Vi & € (1,5m;2m)

-2

O
Haiianre (& &, ecn E=T o g @ € (1,5m,2m)

-0,3
-0.3

. 8
sina =

. Haiimure (€ X, ecm V89 y a € (0;0,57)

1,6
1.6

LT
Haiinure (€ &, ecan ME=Te g o € (0,0,57m)

1

o=
Haiinure (€ X, ecan sma=-—m a0 € (1,5m;,2m)

-1,25



32.

33.

36.

37.

38.

39.

40.

-1.25

o=
Haiigure (€0, ecnn - V2o u & € (0,57;70),

-5

Haiigure (€ &, ecn ME=TF g o€ (m1,5m)
0,25
0.25

o= — )
. Haiigure (€% ecn ™~ Vou X € (1,5m;2m)

-1,5
-1.5

. 8
. Haiigure (& & ecan me=TUw g o € (1,5m;2m)

-1,6
-1.6

T
Haiimnre (€&, ecnn ™ Vi & € (0,5m; )

5

singt =

5
Haiianre (€ &, ecn T Ven < (1,5m2w)

-5

o —
Haiinure (€ & ecan me=7m a0 € (0,5m;m)
1

4 .
Haiigure X, ecam ™" Vaiiy X € (0,5m; 1)

1
) 24 (37: )
. sindt =—— ac|—:2n
Haiigure COS (X, ecin PRRT 2 )
0,28
0.28
sin o 2\/6 n
. == o€ (—; :rr) )
. Haitgure COS &, eciiu S m 2

-0,2
-0.2



42.

46.

47.

. V7
SN = —

Haiigure COS O, ecomm
-0,75
-0.75

. Haitqure COS &, ecotu sinct = 0,8 ,;90° < o < 180°.

-0,6
-0.6
, 2V6
. Haiimure COS &, econ R a 07 < a<90°.
0,2
0.2

Up
. Haitgure €08 &, eciiu T 4 00 < a < 90°.

0,9
0.9
3n
Sina:_z_ﬁ OCE (—;271')

Haiigure 3 COS & ecam 3 m 2 )
1

sinot:fﬂ
Haiigure COS X, eciu 0y ac (1,5m2m),
0,1
0.1

sing = @

. Haiijure COS O, ecoin 10 4 € (0;0,57)

0,3
0.3

e V!
. HaiiguTe COS O, eciin meET g o € (1,5m2m)

2,1
2.1
sine = — 240
. Haiiqure COS O, eciin s gace(ml,5m)
-0,2

-0.2



51.

59.

Haiigute COS O, ecan

0,5
0.5

0.9
0,9

. Halimgure COS O, ecan

-0,9
-0.9

Haiigute COS O, eciin

V3
2o (1,5m2x)

sing@ = —

V19

sinot = —— .
. Haiizure COS O, econ 10 4 o€ (0,0,57)

, K
singt = ——— .
. Haiiqure COS O, eciin T goe(ml,5m)

-0,25
-0.25
sinor =~ Y12
. Haiiqure COS O, eciin 0 yac (1,5m;2r),
0,9
0.9
sino = fﬁ
. Haiigurte COS O, ecoin 4 gae(ml,5m)
-0,75
-0.75
. Haiiqure COS O, eciin Sne=g w @€ (0,5m;7)
-0,5
-0.5
sing= YL
. Haiigurte COS O, ecan 10 yoc(0,5mm)
-0,7
-0.7
sin@ = V19

10 yba € (0,5m;m)

V15
4 o€ (0,57 )

sino =



-0.25
-0,25

V51

. Costf = —— .
. Haiigure SIN &, econ 10 4 o€ (0,0,5m)

0,7
0.7
26

. cosxY = ——— ° o
. Haiigure SINX, ecoin 5 4907 <x < 180"

0,2
0.2

. Haiigure SINX, gy COsx = —0,8 90° < x < 180°.

0,6
0.6

. Haiigure COSX, eciin sinx = —0,6,, 270° < x < 360°.

0,8
0.8

. Haiigurte SINX, ey COSX = —0,6 180° < x < 270°.

-0,8
-0.8

T ac (7‘[' 3E)
. COSOf = —— s T
. Haiigure S1N O, econ 25m 2 )

-0,96
-0.96
. cos o = b o o
. Haiimnre 3Hauenne Bpipaskenns SN &, econ 4 490" <o < 180"
0,25
0.25

V15

. Haiigure SIN O, ecan =TT a 180° < o < 270°.

-0,25
-0.5



68.

76.

. Haiigure SIN &, ecin

. Haiigure SIN X, ecn

. Haiigure SIN &, ecin

0,75
0.75

. A
Haiigure SIN O, ecqn © %~ 7 5 07 < a0 < 90°.

Vol

COsS X =

0,3
0.3

. cosQ = —
. Haiigure SN X, ecn

0,3
0.3

-0,7
-0.7

cosox =

. Haiigure SN &, eciin

0,75
0.75

. CosQ = —
. Haiigure SIN X, ecn

-0,5
-0.5

cost = —

. . cosQ =
Haiigure SIN X, econ

CoOsSOl = —

0 4 o€ (0,0,5m)

Vo1
10 yoe (0,57 )

V51
10 g (ml,5m)

V7
1 .o e (0,0,57)

v3
2 yoe(ml,5m)

V15
4 goc (ml,5m)

-0,25
-0.25
2
. Haiigure SIN & econ o= sm o e (ml,5m)
04
-0.4
3V11

0 o€ (1,5m2m)



85.

. Haiigure SIN &, ecin

. Haiigure SIN &, econ

-0,1
-0.1

cCostX = —

0,7
0.7

. . cos o = _v7
. Haiigure S1N &, eciin

0,75
0.75

0,5
0.5

. Cos O = —
. Haiigure SN &, eciin

0,2
0.2

V31
0 gy o € (0,5m; )

T goe (0,5m;m)

V3
. Haiigure SIN O, ecn EE T e (0;0,571').

2V6

5 wgae (0,5mm)

V21

cosot = ——

. Haiigure SIN &, eciu 5

0,4
0.4

4 o€ (0,0,57)

V15

0,25
0.25

22,08
22.08

. Haiianre — 20€0820 econ

5,6
5.6

Haiigure 7/ COS2Q, ecan SIN

cCoOstt = ——

L o< (0;0,57)

. Haiimure 240520 ecu SINQ = —0,2.

sina = —0,8.

a=-—0,2.



86.

87.

88.

89.

92.

93.

6,44
6.44

Haiiaure — 2COS2Q ecan Sin = 1.

2

Haiigure — 160820 ecyu sSIn @ = —0,4.
-10,88

-10.88

Haiigure 14C0S20 ecim sinc = 0,5.

.

Haiigure 22C0820 ecs Sin @ = —0, 8.
-6,16

-6.16

. Haiigure — 5C0S20, ecym SINQ = 0,7.

-0,1
-0.1

. Haiimure — 140820 ecyu Sin e = —0,2.

-12,88

-12.88

Haiigure — 12C0820 ecnm sina = 0.

-12

Haiigure — 19€0520 ecan SIN = —0,7.
-0,38

-0.38

. Haiimure — 9€05 20, ecan Sin@ = 0, 3.

-7,38
-7.38

. Haligure — SCOSZ(X, ecIH sina = 0,4.

5,44
-5.44



96. Haiimure — 18¢0820, ecqm Sin @@ = —0,6.
e -504

o 504

97. Haiimure 15 COS2¢ ecau sina = 0,6.

e 42

o 42

98. Haiigure 16C082a, eCcJIn sino = 0,7

e (0,32

e (.32

99. Haiigure 11052, ecsm sSin @ = 0,2.

e 10,12

e 10.12

100. Haiimure — 150820 ecom SIn @ = —0,3.
o -123

e 123

101. Haiigure 10COSZOC, eCcJIn sinQ = 07 1.
e 08

e 08

102. Haiigure — 0COS2Q, ecan SINC = 0,6.

e -168

e -168

103. Haiigure — 22COS20, ecau Sinot = —1.
o 22

104. Haiigure 210820 ecqu Sina = —0,9.
e -13,02
e -13.02

1
cos o = —.
105. Haiigure J0COS2¢X, ecnm 5

o -276
o -276



1
cos o = —.
106. Haiigure 25cos 205, eCIH

W

o 23
107. Haiigure 3cos 205, ecom S0 % %
e -15
e -15
108. Haiiqure O3 COS 206, ecamt cos o = %
o -154
e -154
1
109. Haiigure 49 cos 205, eCIH coso = .
o -47
1
110, Haiizure 12€0820, e 0 &
e -105
e -105
4
111. Haiigure 630820 ecau cos & = 3
e 1872
e 182
1
112. Haiigure 27 COS20 ecan cosa = 3
o 21
N 2
113, Haiimrre 40€0S2¢L e
o 2772
o -27.2
N 1
114. Haiigure 180820 ecnn cos & = 6
o -17
5
115 Haiimrre 98¢0520, e 7'



1
SO = —.
cos 1

116. Haiinure 8COS2X ecin
o -/
cos O = >
117. Haiigure 9C08 20 ecin 6
e 35
e 35
5
cosa = =.
118. Haiigure 147C08 20X, ecnm 7
e 3
1
119. Haiimure 6COS20, econ ose=g
e -3
6
COSOf = —.
120. Haiigure 49C082X, ecan 7
o 23
4
a=-—.
121. Haiiaure 60COS 20 ecam o8 5
e 16,8
e 16.8
4
CosO = —.
122. Haiiaure 70COS2X, ecom 5
e 196
e 196
6
123. Haiigure 98COS20 ecn cose=73
e 46
2 ino =
124. HaiiauTe 3HaYeHHE BbIPAKEHUsI S—-6cos” a , €CJIN sina
5
° 32
133
o 32
5

o 4

oolw



125. Haiigure 3nauenne Buipakenus 10CO0S 2 a—Ssin 2 oL, ecaim COS 2 o= g .

o 5

152
o 7
_40
° 7
—4
o
54
O —
7
127. HaiiguTe 3HaYeHHe BhIpazkenus  9SiN 2 oa—4, ecim COSOL=— % )
_40
1) 9
41
e 9
32
o 9
o —-11
. .2 2 . 2 5
128. HaiignTe 3Ha4yeHue Bhipa:kenust SIN oL — 5c0s” o, ecsim SIN“a = 6 .
_3
o 6
e (
o -4
31
O — —



129. Haiiaute 3Hauenne Bpipaxkenuss 4Sin 2 a-—12 COS2 o, ecam Sin 2 o= g

-15
o
s — O
-2
o
_33
8
130. HaiiauTe 3HAYeHHe BhIpakeHns:  DSIN 2 a—1, ecsim COSOL = % )
g
o 4
59
e 16
1
o 4
1
o 16
131. HaiiguTe 3HaYeHHe BhIPAKEHUA 5- 3COS2 o, ecam SiNoL=— % .
3
o 2
)
o 2
23
o 12
25
o 12
. .2 2 2 1
132. HaiiguTe 3HaYeHHE BhIPAKEHUsI 5siIn“a—3C0S” o, ecm COS“ oL = §
2
o 3
7
e 3
37
o 9
21
3



133. HaiinuTe 3HaYeHHe BbIPAKEHUSA

16
o 11

188
o 121

134. HaiinuTe 3HaYeHHe BbIPAKEHUSA

_u
. 16
1
. 4
59
. 16
11
o 4

135. HaiignTe 3HaYeHHE BbIPAKeHUS

_16
« 7
172
o 49
2
o 7
24
o 7

136. HaiignTe 3HaYeHHE BHIPAKEHUsI

Zcos2

SCOSZOL—l, ecJIn sina:4

20082

7—5c052a, ecsim Sino = =

a—4sin20c, e Sin2 o=

1

OL—4Sin20L, ecJIn COSZOL=7.

3

3

11

2



159

137. HaiiguTe 3HaYeHHe Bbipakenuss  2SiN 20+ 4 , ecam COSOL=— %

152
o 25
148
o 25
32
o 5
28
o 9
138. HaiiauTe 3Hauenue BbIpakenus 7 Sin 2 o —COoS 2 o, ecam Sin 2 o= % .
S
o 2
11
o 2
e 5
o1
-2 2
139. HaiiguTe 3HaYeHHE BbIPAKEHUS 4sin i o —5cos ’ o , eciIm o= 3 .
_17
o 3
13
3
1
o -2
140. HaiignTe 3HAYeHHE BbIPAKEHUS 4 —3cos 2 o, ecam Sino = %
14
o O
88



141. HaiiguTe 3HAYEHHE BHIPAKEHUS 3—-2c0s 2 o, ecan SINoL=-— % )

17
e 9
1
o 9
7
o 3
11
o 3
142. Bwrumcaure cos? o —3sin 2 o, ecam COS2 o= %
_17
° 7
_23
o 7
_ 143
o 49
3
o [
. 2 .2 . 2 2
143. HaiiguTe 3HAYEHHE BHIPAKEHUS 6Cc0s” o —4sin“ o, ecim SIN“ o z?.
22
o [
_8
o 7
24
o [
248
o 49
o . 7 3
144. Haiigure sina, ecim cos = — 25 UT <a< >
24
e =
25
24
O ig

24
25



18
O — —
25

. . 5 3 5
145. Haiiaure tga, ecam sina = — ey <a< >
12
o —==
5
5
o *+—
12
5
e ——
12
5
o —
12

146. MH3BecTHO, 4TO cosa — sina = 1,2. Haiigure (cosa + sina)? — 5sina - cosa.

e 166
o 16,6
o 0,166

147. Beruucaure sin(a + B), ecnu cosa = g,sinﬁ = —%, 0°<a<90°180° < B <
270°.

o ——

o ——

148. MH3BecTHO, YTO Sina = %. Haiigurte cos2a
o 1

e (0,28

o 2,28

o 0,36

. , 3
149. HaiiguTe 3HaYeHHe BbIpa:keHUs1 2 — 5cosa, eciid U3BECTHO, YTO Sina = SH 0<

n
a<-
2

o -2
o 6
o 2
o 4
o -4
150. HaiiguTe 3HaYeHHe BhIpakeHUusi 5 — 3cosa, eciid H3BECTHO, YTO Sina = g " g <

a<Tm



151.

. , 4
152. HaiiguTe 3HaYeHHe BbIPakeHUs1 5cosa — 3, ecid H3BECTHO, UTO Sina = SH

153. Bbrumcaure v3cos (g — a) cos(T—a) npua ==

154.

2

-2
0,5
-0,5
4

a<m
-6
6

Haiigure 3HaYeHHe BbIPAKEHHUS
a<Tm

-4

4

Boruncante V8sin(m + ) - cos(m + a) npu a = g

6

3cosa — 2, ecim N3BECTHO, UTO Sina =

“|&
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u
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155. Pemmute ypaBHeHHE 2COSX = ?
o (—1)"%+7m,nEZ
o i% +mn,nezZ

+2mm,n € ”Z

o)
N

o +—+2mn,n€e’

NS

N[ =
Il
(=]

156. Pemmurte ypaBHeHue Sin (— g) +
© i% +2mn,n€Z

@ ig +2mn,n€Z

o g +4nn,n € Z

o (—1)"%+7m,nEZ

° (—1)"§+ 2nrn,n € Z

157. PemmTe ypaBHeHHe 2C0S (g - x) -V2=0
o (—1)"%+27m,n€Z

o % +2nmn,n € Z

o) i% +2nn,n € Z

° (—1)"%+7m,n €z

158. PemmuTe ypaBHeHUE COS G) = %
o + %ﬂ +4nmn,n € Z

o ig +2nmn,nezZ

o —+4nmn,n€”Z

@ i% +2nmn,n€Z

o (—1)”%+7m,nEZ

159. Pemute ypaBHenue 1 + sin(m —x) =0
i —g +2nn,n € Z

o g +2nn,n € Z

o i§+2nn,nEZ



o §+7m,nEZ

160. HaiiauTe pelieHne ypaBHeHHUsI 4cos§sin (g — x) =—/3
o) i% +mnne”z

° is?”+27m,nEZ

161. [IIpu kakux 3HAYeHHMSAX X 3HaYeHHe QyHKUUM f(Xx) = 85in§ cosg — 2+/2 paBno 0?
+ %ﬂ +3mn,n € Z
e )T+ nez
8 2
o (-D"Z+Z% nez
6 3

o (—1)”%”+Trn,n EZ

162. PemmuTe ypaBHeHUE 2COS (E) =1
o + 2?11: +4nn,n € Z

o = 2?” +mn,ne”z

o an +4nn,n e Z

o (—1)"§+7m,n €Z

o i§+2nn,nEZ

163. PemmuTe ypaBHeHUe COS (37" + x) -1=0
/s
o 7 +nn,n€z
s
° 3 +2nn,n € Z
Y
o *+ 3 +mnne”z

o (—1)"§+ 2nn,n € Z

164. HaiiguTe pemieHusi ypaBHeHUs! 4sin%sin (37” + x) +vV2=0
o E, nez

4
o *

N

+mmne”z

7
o Tn+27m,n€Z



° i%+2nn,nEZ

o (—1)"%+7m,n €EZ

165. Ilpu KakuX 3HAYEHHSX X 3HAYeHHe PyHKIUHU f(X) = 4Sin§ cosz — /2 paBno 0?
o (—1)"%+7m,nEZ

o (—1)"%+7m,nEZ

° (—1)"%+27m,n€Z

o) i§+2nn,nEZ

166. PemmuTe ypaBHeHue 4sin (g) =22

o) i%+7m,neZ
o) i§+7m,neZ
o —4+4nmn,ne’z

)

° (—1)"§+ 2nn,n € Z

o (—1)"%+7m,n €Z

167. Pemmte ypaBHenue \2cos (g + x) +V2=0
o ig +2mm,n€Z

° g +2mn,n € Z

o —g +2mm,n€Z

o §+nn,n€Z

168. HaiiguTe pemieHust ypaBHeHUs! 4cos§sin (g — Zx) +vV3=0
o *+ Iy 2rm,n € Z

3
Vs

o i§+7m,neZ
5

169. Pemmute ypaBuenue 2sin2x—1 =20

o) i%+2nn,neZ

o l+7m,n€Z
12



o (—1)"£+nn,n €Z

_qyn L m
o (—1) 12+2,nEZ

170. PemmuTe ypaBHeHHe 2Sin (g + x) +vV2=0
o i% +nmn,nez

o) %ﬂ + 2nn,n € Z

° i%ﬂ +2mn,n € Z

o (—1)"%+7m,nEZ

o E+E,nEZ
4 2

171. Haiigure pemieHusi ypaBHenus 2tg ; cos (x + g) =43

° iE—E+2nn,n€Z
6 3

o ig—§+2nn,nEZ

o iz—z+nn,neZ
6 3

o i%+%+nn,nEZ

172.  Pemnte ypaBHeHue sin(—4x) = g

o ((D)"E=+Z nez
16 = 4
o) i£+ﬁ,nEZ
16 4
o 7—H+E,n€Z
16 2

o) i%+7m,neZ

mn

_q\yn+1 T
¢ ( 1) 16+4-

,NEZ

173. Pemurte ypaBHeHue sin(mw — x) — ; =0

o E+7m,nEZ

174. HaiiguTte Bece pellenus ypaBHenus: sinx + cos (g — x) =1— cos’*x
o 2mmne€”Z

e mne’z



mmnm

o —,n€e’z
2

o ig+nn,nEZ

175. Haiinure pemieHusi ypaBHeHusi 3ctg gsin (x + g) -v3=0

o E+2nn,nEZ

2nmn,n € Z

O
ol ol w
+ +

nmn,n e ’”Z

+2nn,n € Z

O
[+
o1l

176. PemmuTe ypaBHeHHe sinz — i =0
° (—1)”2?”+47m,nEZ

o * 2?” + 2nn,n € Z

o (—1)”2?”+Tm,nEZ

2
o) —?TE-}-ZT[TL,TLEZ

177. Pemmnre ypaBHenue \3cos (g — x) -1,5=0
o (—1)"+1§+7m,n €Z

o g +nn,n€z

o i% +mnne”z

° (—1)"g+7m,n EZ

178. HaiiguTe Bce pelIeHUs ypaBHeHusi: COS2x + sin (g + x) + sin?x =1

o MnN,NE”Z

179. HaiiguTe pemenusi ypaBHenus 3tg % cos (x + g) -v3=0
o i% +2nn,n € Z
° —g +2nn,n € Z

o) iz+2nn,nEZ

3w

o +*—-+mn,ne€ez

o)}



180. Pemmre ypaBHenne —V8sin2x +2 =0
o Z4 E,n eEZ
8 2
—qynZ ™
o (1) St e Z
o (—1)"§+7m,nEZ

o ig+nn,nEZ

181. PemmnTe ypaBHeHHe cos(—2x) = %

° i%+2nn,nEZ
Vs

o ig+nn,nEZ
T

o) i;+7m,neZ

o i§+2nn,nEZ

182. HaiiguTe pemenns ypaBHenus: sin’5x + cos(m — x) = 1 — cos*5x

o mmne’z

° E+7m,nEZ

SN

o —+2nn,ne”z

N

o iz+ﬂ,nEZ
2 2

183. Pemmurte ypaBHeHue 2sin (x —%) cos% =1
o) i§+7m,n €EZ

o (—1)"%+%+2nn,neZ

° (—1)"%+%+nn,n€2

o i%+%+nn,n €EZ

184. Pemmrte ypaBHeHue Sin(—2x) — \/Z—E =0
o) ig +2nn,n € Z

o (—1)"+1§+7m,n €Z

o (—1)"g+7m,nEZ

o (D™ T+ nez

185. Pemmte ypaBHenue 2sin (g - x) —V2=0

3
o i7”+7m,neZ



e +—4+2nn,ne’z

o i7+27m,nEZ

o (—1)"%+7m,n €EZ

186. HaiiauTe pemennsi ypapHenus: 2cos(mx — mw) = /2

° i%+2n,nEZ

o ii+2n,nEZ

o ii+n,nEZ
3

o Z+n,nEZ

187. HaiiguTe penieHusi ypaBHeHuUsi: 2¢0S G - %) cosg =1
° g +4nmn,n € Z
i
o 3 +mn,ne”Z
i
o 7 +2mm,n € ”Z

T
(@) 7,7’162

188. Pemmrte ypaBHeHHE COSX = — g
o i% +nmnn€ez
o i% +2nmm,ne€Z

° i%”+27m,nEZ

3

3

o +—+mnne”z

o

189. Pemmute ypaBHenue 2sin3x—1=0

o i%+2nn,n€Z
o +t—+= nez
18 ' 3
o (—1)"%+7m,nEZ
e (-D)"=+Z nez
18 ' 3

190. Haiigute pemenus ypaBuenusi: 2sin(nx —m)+1 =10

nnez

O

° (—1)"%+n,n€Z



191. HaiiguTe pemieHusi ypaBHeHus1: 2sin (Zx - %) Sing =1
° 3?” +mn,ne”z

o *+ %ﬂ +mn,n€e”z

o 3?71 +2mn,n € Z

o %ﬂ +mn,n€zZ

192.  VYkaxkuTte adCIHCCHI TOYEK NMepecevyeHusi rpadpukoB PyHKIMit f(x) =
2tg?x + sin®’x, g(x) =1+ tg*x — cos*x

o 4mn,ne”Z

e mneZz

mn
o T,neZ

o +2mm,n€”Z
193. VYkaxkure abcumcchl TOYEK nepecevyeHus rpapukoB GpyHKUUI fx)=

ctg—tg’x+1, gx)=2-

ctg’x
fis

o +—-+mnnez

i

o ——+mnne”z

wla

o) —%+27m,nEZ

g+7m,n€Z

3
194. VYkaxute abcuucCchl TOYEK nepecedeHus rpaduka pynkuuu f(x) = cos2x — g c
ocbi0 Ox.

o) i£+27m,n€Z
12
o (—1)"%+nn,n €Z
° i£+nn,neZ
12
o) l+27m,n€Z
12

. 1
195. VYka:kure aGcumcchl ToO4YeK nepecevyenus rpapuxa pynkuum f(x) = sinbx — 5 ¢
ocei0 Ox.

o i£+nn,nEZ
36
e (-)"=+=nez
36 6
o) i£+ﬂ,n€Z
36 6

o (—1)”%+nn,n €Z



. 1
196. VYkaxkuTe aGcumcchl TOUEK nepecedenus rpaguka pyakmuu f(x) = sindx — 5 ¢
ocer0 Ox.

o i£+2nn,nEZ
24
o i£+nn,nEZ
24
o (—1)”%+nn,n €Z

s

_qyn ™t m
o (-1) 24+4,nEZ

197. HaiiguTe adcumcchbl 00MMX TOYEK rpaduka GyHKIH Y = Zcosg u npsimoii y = 1.

° iz—n+4nn,nEZ

3
o) i§+4nn,nEZ
o ig+2nn,nEZ
o) i4n+27m,n€Z

3

198. HaiiguTe abcumcchl 06mUX ToYek rpadukoB pyHkuuii f(x) = Sin%cos (x + g),

9@ = -4
o 5?7T+27m,n€Z
° i%ﬂ—§+2nn,nEZ
o ig—§+nn,neZ

2
o i§—§+nn,nEZ

199. HaiiguTe Bce 3HaYEHHUS APryMeHTa, PH KOTOPbIX 3HaYeHUs pyHkumii f(x) =
cos?4x + 1, g(x) = sin*x copnagaror

° E+E,nEZ
8 4
o) iz+ﬂ,n€Z
8 4
o m+2nnn€”Z
o —g+nn,nEZ
200. Pemmute ypaBHenne SiN2X=0,5.

i%+41‘ck, keZ

@]
kmt 1
(—1) E+§nk, keZ
[ J
_%+Tck, keZ
@]

(—1)k%+2nk, kez



201. Pemmute ypaBHeHue o/ —1,5 cosx = sinx

° 2?T[+21m,nEZ

o iz?n+21'tn,nEZ

o —z?ﬂ+21m,nEZ

o 4?T[+21'm,nEZ

202. Pemmnte ypaBHenue sinx + /3 cosx = 0
o g+2nn,nEZ

o ig+2nn,nEZ

o §+1Tn,n€Z

° —§+1Tn,n€Z

203. PemmuTe ypaBHeHHE 2Sin X COSX = %
o) i% +mn,n€Z

—1)nt ™™
o (1) ST neE Z

o (—1)“§+1Tn, nez

o ig+21'm,nEZ

204. Pemmute ypaBHeHHe Sin3x = %
o) i% +2nn,n € Z
o = 4 E,n EZ

18 3

o (—1)"%+7m,n €Z

205. PemmuTe ypaBHeHUE COSX + g =0

o (—1)"%+nn,neZ
o (—1)”5?”+1m,n (S4
o) i%+2nn,nEZ

° is?”+27m,n€Z

206. Pemmte ypaBHeHue 2sin3x =1



O

207.

o

O

208.

_qynr, m
(-1 9+3,n€Z
T 2mn

_1)ynT 4 2
(-1) 9+3,nEZ

(- E+2Z% nez
18 3

Pemiure ypaBaenue 3sin2x = ?
Yp =23

(—1)”%+ m,n € Z

_1)ynrt, ™
(-1 6+2,n€Z

(—1)"%+ m,n € Z

_{yn™®
(-1 12+2,n€Z

5w , 5m
Pemure ypaBHeHue Zcos?x ‘sin—x + 1=0
3 .6
——+-nnez
10 5

_1yn3 o
(-1) 5+5,n€Z

3 12
10 5
3 12
10 5

4.2.3.6. llpousBoaHasi pyHKuuu, ee NpUMeHeHUE

Tecm:

o

425

1
o ) ==

MaTepHaJleaﬂ TOYKA IBUXKETCH ﬂpﬂMOJ]I/IHeI/IHO o 3aKOHy (1) 2 (FIIe X —

paCCTOHHHe OT TOYKH 0TCUETA B MeTan, t— BpeMﬂ B CeKyH)]aX, I/I3MepeHHOC C HAYaJ1a

nBuxennsi). Haiinure ee ckopocthb (B M/c) B MOMeHT BpeMenn t = 1 c.

1

2
MaTepnaibHAS TOUKA ABHAETCS MPAMOIHHeiiHo mo 3akony (/) =1 =3 =29 (rrex
paccTosiHMe OT TOYKH O0TCYETa B MeTpax, t — BpeMsi B CeKyH/IaX, H3MepeHHoe ¢ Hauajia

nBuzkenusi). Haiiaure ee ckopocth (B M/c) B MOMeHT BpeMeHu t = 3 c.

3

1
. x(f) = =1 4+4r—20
MarepuaibHasi TOUKA ABUKETCH MPSIMOJMHEHHO 10 3aKOHY 6 (rme x —

paccTosiHue OT TOYKH 0TCYEeTa B MeTpax, t — BpeMsl B CeKYH/1aX, M3MepPeHHoe ¢ HayaJia
nBusxenns). Haiinure ee ckopocts (B M/c) B MomenT Bpemenn [ = O,

6



10.

11.

1
. x() ==t —1+14
MartepuajabHasi TOUKA ABHKETCS MPSIMOJIHMHEIHO 10 3aKOHY 2 (rme x —

paccTosiHie OT TOYKHM 0TCYeTa B MeTpax, t — BpeMsi B CEKYH/IAX, H3MepeHHoe ¢ Hauaja
nBuskenusi). Haiigure ee ckopocThb (B M/C) B MOMEHT BPpeMEHHU c.

2

1
. x(t) = =2+ 7t +13
MaTepHaJ’leaﬂ TOYKA IBUKETCA IIPAMOJIMHEUHO 110 3AKOHY 3 (l"[[e X —

paccTosiHie OT TOYKHM 0TCYeTa B MeTpax, t — BpeMsi B CEKYH/1aX, H3MepPeHHOoe ¢ HayaJja
nBu:xennsi). Haiiiure ee ckopocTh (B M/c) B MOMEHT BpemMenn [ — 6 c.

11

5
MarepuajibHasi TOUKA IBUKETCHA MPAMOJTUHENHO 10 3aKOHY x(t) =" =Tr =20 (rme x —
paccTosiHue OT TOYKM 0TCYeTa B MeTPax, t — BpeMsl B CEKYH/1aX, HI3MEpPEeHHOe ¢ HayaJjia
nBu:xennsi). Haiiaure ee ckopocTh (B M/c) B MOMEHT BpeMenn [ = Se.

3

|
- x(t) = —=t"+3t+29
MarepuajbHasi TOYKA ABUKETCH NPAMOJTUHENHO 110 3aKOHY 4 (rme x —

paccTosiHue OT TOYKH 0TCYETa B MeTpax, t — BpeMs B CEKYHIaX, U3MEPEHHoe C HavyaJia
nBuskenusi). Halinure ee ckopocThb (B M/c) B MOMEHT BpeMenn [ — 2e.

2

1
. x(t) = —1* 4125
MarepHrajbHast TOYKA IBH/KETCH MPSMOJUHEAHO M0 3aKOHY 6 (rme x —

paccTosiHue OT TOYKH 0TCYETa B MeTpax, t — BpeMs B CEKYHIaX, U3MePEHHoe ¢ HavyaJjia
nBuzkenusi). Halinure ee ckopocThb (B M/c) B MOMeHT Bpemenn [ = Jc.

2

1
. x(t) = —=> +9—29
MarepuajabHasi TOYKA IBUKETCS MPSIMOJIUHEITHO 10 3aKOHY 2 (rne

X — paccTosiHMe OT TOYKH 0TCYETa B MeTpax, t — BpeMs B CEKYH/1aX, H3MEPEHHOe C
Hauaja asukenus). Haiiqure ee ckopocTh (B M/C) B MOMEHT Bpemenn [ = /e,

2

)= —1>+Tt—4
MarepuaJjibHasi TOUKA IBUKETCH NPAMOJTUHEIHO M0 3aKOHY x(1) = + (roe x —
paccTosiHuie OT TOYKH 0TCYETa B MeTpax, t — BpeMs B CEKYHIaX, U3MEPEHHoe C HavyaJia
aBuzkennsi). Haiiqure ee ckopocTsb (B M/c) B MOMEHT BpeMenn [ = Le.

5

1,
9 Xx(t)=-t"+3t
MartepuajJbHAs TOYKA ABHAKETCH NPAMOJTHHEIHHO 110 3aKOHY =3 (roe x —

paccTosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMsl B CeKYH/1aX, MI3MEPEeHHOe ¢ HaYaJjia
nBuskenns). HaiiznuTe ee ckopocThb (B M/c) B MOMEHT BpeMenu | — 3e.

6



12.

13.

14.

15.

16.

17.

18.

19.

20.

1
. x(1) = =2 +71—20
MarepuajJbHasd TOYKA ABHKETCH NPAMOJIMHEIHO 110 3aKOHY 2 (rme x —

paccTosiHie OT TOYKHM 0TCcYeTa B MeTpax, { — Bpemsi B CEeKYH/I3X, H3MEPEeHHOe ¢ Havala
nBuskenusi). Haiiqure ee ckopocThb (B M/C) B MOMEHT BPpeMEHHU c.

14

(1) =12 + Tt +3
MartepuajJbHas TOYKA IBUAKETCH NPAMOJIMHEIHO 110 3aKOHY x(t) = 7 (rme x —
paccrosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMs B CeKYH/1aX, M3MEePeHHOe ¢ HaYaJja
nBuzkenns). HalizuTe ee ckopocThb (B M/C) B MOMEHT BpeMenu | = 9.

25

. x(r) = 1p +9r—25
MarepuaJjibHasi TOYKA IBUKETCH NPAMOJTUHEINHO 110 3aKOHY 5 (rme x —
paccTosiHue OT TOYKH 0TCYETa B MeTpax, t — BpeMs B CEKYHIaX, U3MEPEHHoe C HavyaJjia
nBuzkenus). Halinure ee ckopocThb (B M/c) B MOMeHT Bpemenn [ — D c.
11

o " __ 42
MaTtepuaibHasi TOUKA ABHKeTCsl PAMOJIHHelHO 1o 3aKkony *(*) = 3 2 (rge x —

paccTosiHue OT TOYKH O0TCYETAa B MeTpPaxX, t — BpeMsi B CEKYH/1aX, M3MePeHHOe ¢ HayaJia
nBu:xennsi). Haiizure ee ckopocTh (B M/C) B MOMEHT BpeMenn [ = 9ec.

15

) 1
. x(t)=—=1> +8—3
MarepuajbHasi TOYKA ABUKETCS MPSIMOJIUHEHHO 10 3aKOHY 2 (roe x —

paccTosiHue OT TOYKH O0TCYETAa B MeTpPax, t — BpeMsi B CEKYH/1aX, H3MePeHHOe ¢ HaYaJia
nBuskenns). HalizuTe ee ckopocTh (B M/c) B MOMEHT Bpemenn [ = Le.

7

"

1

. x(t)==t=+27
MartepuajbHasi TOUYKA IBUKETCHA NPSIMOJMHEIHO M0 3aKOHY 2 (rme x —
paccTosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMsl B CEKYH/1aX, MI3MEPEHHOe ¢ HaYaJia
neusxenns). Halizute ee ckopocth (B M/c) B MoMeHT Bpemenn [ = 7 ¢,
9

= +5t-16
MartepuajbHasi TOUKA IBUKETCHA NPSAMOJIMHEIHO 10 3aKOHY x(t) =17 +50 — (rne x —
paccTosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMsl B CEKYH/1aX, MI3MEpPEeHHOe ¢ HayaJia
neuxenns). Haiizure ee ckopocts (B M/c) B MomenT Bpemenn [ = L,
-
1

. x(t) = =>4+ 615

MaTrepuaibHasi TOUKA ABUKETCH MPSIMOJMHEHHO 110 3aKOHY 3 (rme x —

paccTosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMsl B CeKYH1aX, MI3MEPEeHHOe ¢ HaYaJjia
nBuskenns). Halinure ee ckopocts (B M/c) B MomenT Bpemenn [ = O ¢,

2

1
. x(t) = 2 +8t—15
MartepuajJbHas TOYKA ABHAKETCH NPSAMOJIMHEIHO 110 3aKOHY 3 (roe x —

paccTosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMsl B CeKYH/1aX, U3MEpPEeHHOe ¢ HaYaJjia
nBuskenns). Halinure ee ckopocThb (B M/c) B MOMEHT Bpemenn [ = 6c.



21.

22.

23.

24,

25.

26.

217.

28.

12

2
MarepuajbHasi TOUKA IBUAKETCH MPSAMOJIUHEITHO 10 3aKOHY x(t) =1"+1+12 (rme x —
paccTosiHie OT TOYKHM 0TCYeTa B MeTpax, t — BpeMsi B CEKYH/1aX, M3MepPeHHoe ¢ HayaJja
nBu:xennsi). Haiiiure ee ckopocTh (B M/C) B MOMEHT BpeMenn [ — 9.

19

ey 42 _
MartepuajbHasi TOUYKA IBUAKETCHA NPSIMOJIMHEIHO 10 3aKOHY xX(r) =17+ Tt =5 (rme x —
paccTosiHie OT TOYKHM 0TCYeTa B MeTpax, t — BpeMsi B CEKYH/1aX, H3MepPeHHOoe ¢ HayaJjia
nBu:xennsi). Haiiiure ee ckopocTh (B M/c) B MOMEHT BpemMenn [ — 2.

11

1
. x(t)= 1> +51+13
MarepuajbHasi TOYKA IBUKETCS MPSIMOJUHEITHO 10 3aKOHY 2 (rme x —

paccTosiHue OT TOYKH O0TCYETAa B MeTpPaxX, t — BpeMsl B CEKYH/1aX, H3MepPeHHOe ¢ HayaJia
nBu:xennsi). Haiiiure ee ckopocTh (B M/C) B MOMEHT BpeMenn [ — 3e.

8

1
. x(t) = -2 +T7t+7
MarepuajbHasi TOYKA IBUKETCS MPSIMOJUHEITHO 10 3aKOHY 6 (rme x —

paccTosiHHE OT TOYKHU OTCYETA B MeTPax, t — BpeMs B CeKYH/IaX, H3MePeHHoe ¢ Hayaja
nsu:xennsi). Haiizure ee ckopocTs (B M/C) B MOMEHT BpemMeHHn [ — 3e.

8

1
. x(t)= 1> +26+20
MarepuajJbHasg TOYKA ABHKETCH NPAMOJIMHEIHO 110 3aKOHY 4 (rme x —

paccTosiHue OT TOYKH 0TCYETa B MeTpax, t — BpeMs B CEKYHIaX, U3MePEHHoOe ¢ HavyaJjia
nBu:xennsi). Haiizure ee ckopocTh (B M/c) B MOMEHT Bpemenn [ — 4.

4
(1) =12 —2t+20
MarepuajJbHas TOYKA ABHKETCH NPAMOJIMHEHO 110 3aKOHY xX(r) =17 =21+ (roe

X — paccTosiHUe OT TOYKH 0TCYeTa B MeTpax, t — BpeMsl B CEKYHAaX, H3MEPEHHOoe C
HauaJa ABu:kenus). Halinure ee ckopocThb (B M/C) B MOMEHT Bpemenn [ = 2.

4
1,
- x(t) =—=1"+51+23
MartepuajJbHas TOYKA IBUAKETCH NPAMOJMHEIHO 110 3aKOHY 2 (rme x —
paccTosiHue OT TOYKH 0TCYETa B MeTpax, t — BpeMs B CeKYH/1aX, I3MePEeHHOe ¢ HaYaJja
aBuzkenns). Haiinure ee ckopocts (B M/c) B MomeHT Bpemenn I = L,
4

1
. x(t)=-1>—1+16
MarepuajbHast TOYKA IBHKETCH MPSAMOJUHEAHO M0 3aKOHY 4 (rme x —

paccTosiHue OT TOYKH 0TCUYeTa B MeTpax, { — BpeMs B CeKYHIaX, M3MEPEHHOe ¢ HAYaJ1a
nBu:xennsi). Haiiaure ee ckopocTh (B M/c) B MOMEHT BpeMenn [ = 10,

4



29.

30.

31.

32.

33.

34.

35.

36.

1
X(r) = 5r2 +26+3

MaTtepuaJbHasi TOYKA ABHKETCS NPSIMOJIMHEHO 10 3aKOHY | (rne x —
paccTosiHue OT TOYKH 0TCYEeTa B MeTpax, t — Bpems B CeKYH/I3X, HzMepeHHoe ¢ Hauaja
aBuxenns). Haiinure ee ckopocthb (B M/¢) B MOMEHT BpeMeHH c.
8
15
- x(t)==t"—Tt+30
MartepuajbHasi TOUYKA IBUAKETCA NPSAMOJIMHEIHO M0 3aKOHY 2 (rme x —

paccTosiHie OT TOYKHM 0TCYeTa B MeTpax, t — BpeMsi B CEKYH/1aX, M3MepPeHHOoe ¢ HavyaJjia
nBu:xennsi). Haiiiure ee ckopocTh (B M/c) B MOMEHT BpeMenn [ — 10e¢,

3

1,
1)=—=t"+Tt—24
) =50+

-
PN

MarepuajbHasi TOUKA IBUKETCHA NPAMOJTUHEINHO M0 3aKOHY (rae
X — paccTosiHUe OT TOYKH 0TCYeTa B MeTpax, t — BpeMs B CEKYHAaX, H3MEPEHHoe C
HauaJa ABukenus). Halizure ee ckopocThb (B M/C) B MOMEHT Bpemenn [ = Se.

2

1
. x(t) = —=1> +2+24
MatepuajibHas TOYKA ABHKETCS IPSMOJIMHEIHO 110 3aKOHY 2 (rae

X — paccTosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMsl B CEKYHaX, H3MEPEeHHOe €
HauaJa ABu:kenus). Halinure ee ckopocThb (B M/C) B MOMEHT Bpemenn [ = Le.

1

1
. x(t) =51 +4r—1
MarepuajibHasi TOYKA IBHKETCH MPSIMOJIUHEHO M0 3aKOHY 2 (rme x —

PaccTosiHue OT TOYKH OTCYETA B MeTpax, t — BpeMs B CEKYHIaX, U3MePEHHoe ¢ HavyaJjia
nBuzkennsi). Halinure ee ckopocts (B M/c) B MomenT Bpemenn I — L,

3

1 2
- x(t)=—=t"+7t+10
MartepuajJbHas TOYKA ABHAKETCH NPSIMOJIMHEIHO 110 3aKOHY 4 (rme x —

paccTOsIHHE OT TOYKH OTCYETA B MeTpax, t — BpeMs B CEKYHJAX, H3MEPEHHOE ¢ HAYa/1a
nBmxkenus). Haiiaure ee ckopocTh (B M/C) B MOMEHT Bpemenn [ = 4.

5

| i
. x(t) = —=1> 491 - 26
MarepuaJjibHasi TOUKA IBUKETCH MPAMOJUHEIHO 10 3aKOHY 4 (rme x —

paccTosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMsl B CeKYH/1aX, MI3MEpPEeHHOe ¢ HaYaJjia
nBukenns). HaiiznuTe ee ckopocTh (B M/C) B MOMEHT BpeMenn [ — 8 c.

5

1,
(#) =—gr+4r+23

< X
MarepuajibHasi TOYKA IBUKETCH NPAMOJIMHEIHO 110 3aKOHY (rme x —
paccTosiHie OT TOYKM 0TCUYeTa B MeTpax, t — BpeMsi B CEKYH/1aX, M3MepPeHHOoe ¢ HayaJjia
nsmskennsi). Haiinure ee ckopocts (B M/c) B MomeHT Bpemenn [ = O ¢,

2



37.

38.

39.

40.

41.

42.

43.

44,

45.

(N 2
MarepuajbHasi TOUKA IBUKETCH MPSAMOJIMHEIHO 110 3aKOHY x(t) =179t +8 (rne x —
paccTosiHue OT TOYKH 0TCYETa B MeTpax, t — Bpems B CeKYH/I3X, H3MepeHHoe ¢ Hauaa
aBuxennsi). Haiinure ee ckopocth (B M/¢C) B MOMEHT BpeMeHH c.

7

1,
. x(t)=—t"—3t—16
MarepuaJibHasi TOYKA IBUKETCH NPAMOJTUHEINHO 110 3aKOHY 4 (rme x —

paccTosiHie OT TOYKHM 0TCYeTa B MeTpax, t — BpeMsi B CEKYH/1aX, M3MepPeHHoe ¢ HayaJja
nBu:xennsi). Haiiiure ee ckopocTh (B M/c) B MOMEHT BpeMenn [ = 10e¢.

2

2
MartepuajbHas TOUKA IBUAKETCH NPSAMOJIMHEIHO 110 3aKOHY x(t) = —1"+ 91 +13 (roe
X — paccTosiHMe OT TOUYKH 0TCYeTa B MeTpax, t — BpeMsl B CEKYH/1aX, H3MepeHHoe ¢
HauaJa ABu:kenus). Halinure ee ckopocThb (B M/C) B MOMEHT BpeMenn [ = 3ec.

3

|
. x(r) = =2+ 9+ 15
MaTepHaﬂbHaﬂ TOYKA IBUKETCHA NPAMOJMUHECHUHO 110 3AKOHY 2 (l“Jle X—

paccTosiHue OT TOYKH O0TCYETAa B MeTpPaxX, t — BpeMsl B CEKYH/1aX, H3MePeHHOe ¢ HaYaJia
nBu:xennsi). Haiiiure ee ckopocTh (B M/C) B MOMEHT BpeMenn [ = 2e.

11

. x(t)==1"+4
MarepuaJjibHasi TOUKA IBUKETCH NPAMOJUHEINHO 110 3aKOHY 3 (rme x —

paccTosiHHE OT TOYKHU OTCYETA B MeTPax, t — BpeMsl B CeKYH/IaX, H3MePEeHHoe ¢ Hayaia
neukenns). Haiiznre ee ckopocTh (B M/c) B MOMEHT BpeMenu [ — 3e.

2

1
. x(t) = =1> + 41 +28
MartepuajbHasi TOUYKA IBUKETCH NPAMOJIMHEIHO 10 3aKOHY 6 (rme x —

paccTosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMsl B CEKYHIaX, HI3MEPEHHOe ¢ HaYaJia
nBusxenns). HaiiznTe ee ckopocTh (B M/c) B MOMEHT BpeMeHnu [ — 3e.

5

1>
. x(t)==1r"—2r—12
MarepuajJbHasd TOYKA ABHKETCH NPAMOJIMHEIHO 110 3aKOHY 3 (rme x —

paccTosiHude OT TOYKH 0TCYeTa B MeTpax, t — BpeMsi B CeKYH/1aX, M3MepPeHHoe ¢ HayaJjia
nBuzkenns). Haiiure ee ckopocThb (B M/c) B MOMEHT BpeMenu | — 10¢

2

y (1) =1*+4t — 18
MarepuajJbHasi TOUKA ABUKETCH NPSIMOJTUHEHHO M0 3aKOHY ° (roe
X — paccTosiHhe 0T TOUYKH 0TCYETAa B MeTpax, t — BpeMs B CEKYH/1aX, H3MEPEHHOE C
Hauaua asukenns). Haiiqnre ee ckopocTs (B M/c) B MOMeHT BpeMenu [ = Le.

6
o (1) =12 =Tt —9
MaTepuaibHasi TOYKA JBHKETCS PAMOJHHEHHO 110 32KO0HY ° 7 (rme x —

paccTosiHue OT TOYKH 0TCYETa B MeTpax, t — BpeMs B CEKYH/IaX, U3MePEHHoe C HavyaJia
nBu:xennsi). Haiizure ee ckopocts (B M/c) B MomenT Bpemenn [ = O ¢,



— 2 _ g _
46. MaTepuaJibHasl TOUKA JIBHKETCS MPSIMOJTUHEHHO 10 3aKOHY x(r) =17 —=9r—13 (rne x —
paccTosiHue OT TOYKH 0TCYEeTa B MeTpax, t — BpeMsl B CeKYH/1aX, M3MepPeHHoe ¢ HayaJjia
neuwxenus). Haiiagure ee ckopocTh (B M/c) B MOMEHT BpeMenu [ = Te.

e 5

1
. x(t) = 1>+ 3 +4
47. MaTepuajbHasi TOYKA ABUMKETCS NPSIMOJIMHENHO 110 3aKOHY 6 (roe x —

paccTosiHie OT TOYKHM 0TCYeTa B MeTpax, t — BpeMsi B CEKYH/1aX, M3MepPeHHOoe ¢ HayaJja
nsu:xennsi). Haiizure ee ckopocts (B M/c) B Moment Bpemenn [ = O ¢,

e 5

U 2 A
48. MaTepuaJibHasi TOUYKA JABUKETCS MPAMOJIUHENHO 110 3aKOHY x(t) =17 =2t -8 (rme x —
paccTosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMsl B CEKYH/1aX, MI3MEPEeHHOe ¢ HaYaJia
nBu:xennsi). Haiiiure ee ckopocTh (B M/C) B MOMEHT BpeMenn [ = 8 ¢.

e 14

1,
. x(r) = -t"+6r =20
49. MaTepuaJibHasi TOUYKA JABUKETCS] MPAMOJHUHENHO 10 3aKOHY 2 (rme x —

paccTosiHue OT TOYKH O0TCYETAa B MeTpPax, t — BpeMsi B CEKYH/1aX, H3MePeHHOe ¢ HaYaJia
nukenns). HaiiznTe ee ckopocTh (B M/c) B MOMEHT BpeMenu [ — 10,

e 16

y v(t) =1*+4t — 29
50. MaTepuaabHasi TOYKA ABUKETCH NPSIMOJUHEIHO 110 3aKOHY ° (roe
X — paccTosiHHe OT TOYKHU 0TCYETAa B MeTpax, t — BpeMs B CeKYH/JaX, U3MepPeHHoe ¢
Havasa apukenus). Haiiqure ee ckopocTh (B M/c) B MOMEHT BpeMenn [ — Se.

e 14

51. HaiiuTe yroJ HaKk/J0HAa KacaTeJbHON K MOJI0KUTEJILHOMY HanpasjaeHnio ocu Ox,
1
npoBenéHHoil K rpaguky pyHkuu y = —x 2 — 3x B TOUKe ¢ adcuuccoii (B rpaaycax)
o 45

52. HanumuTe ypaBHeHHe KacaTeJbHOl K rpaduky GpyHkuun y = X! B TouKe ¢

abcuuccoii xo = 0,5(B rpaaycax)

o y=4x+4
o y=xt4

o y=4x+l

o y=4x+0,5

53. HaiiguTe yroJi HaK/J0HAa KacaTeJbHOM K M0JI0KUTeJIbHOMY HanpasJienuio ocu Ox,
1

- -1 . 1
NPoBeA¢HHOM K rpapuKky GyHKUMH Y = X 2 + 3X B TOUKY € a0CHHCCOI Xy = 2

e 135



2

54. HanumuTe ypaBHeHHe KacaTeJbHOH K rpadpuky QyHKIMH Y = X~ “ B TOUKeE C

adcuucceoi xo =1

y =-2x+3
y = 2x+3
y =2x-3

y =-2x-3

55. Haiiaure yriioBoii k03¢ dpuuneHT KacaTeJbHOH, NPoBeAéHHON K rpaduKky pyHKumnu

1
y=lnx+xBT0qux0=;

8

56. Haiinure naumMenbinee 3navenne pynxuun y = log1(27 — x2).
3

-3

57. Haiizute nauMenbInee 3navenne pynkuun y = logi(64 — x2).
4

-3

58. Haiiaure TOYKY MUHAMYMa QYHKIHH y = X? - 1

0

59. Ilpu kakoMm 3HavyeHu b nmpsimast y = 3x + b siBasieTcst kKacaTenbHON K rpaduKy

¢ynkuun y = 2x% — 5x +17
.

. MMAa Han00Jb1Iero 1 HAaHMeHbIero 3HaueHu HKIOUHN Y = -X X Ha
60. Cy (] y y=-x2+3x*+5

61. HaiiguTe HauMeHbIIee 3HAYeHNe QYHKIHMHN Y = X~

62.

63.

64.

65.

orpeske [1; 3] paBHa
14

1 ha orpeske [1;4]

0,25
0.25

3
Hajigute 3HaYeHHe MPOU3BOAHOIH PyHKIHHN Y = X2 + 3X B TOUKe ¢ a0cHUCCOoi Xg = 4

6

Z ma orpeske [1; 2]

Haiinure HanboJib1iee 3HaYeHHe QYHKIUM Y = X~
1

3
HajiguTte 3HaYeHNe MPOU3BOAHOI QYHKIHHM Y = X2 + X B TOUKe ¢ adcuuccoii xo= 16

25

Haiinute npoussoanyro ¢pynkuuu f(x) = In¥x + 4



1
3(x+4)
1

3(x—4)
1
o —
x+3
1
© 3(x+1)
3
o —
x+1
X o ’
66. 3anana pynxuus f(x) ey Haiiaure f '(1).
1
o
6
1
o %
2
1
o %
3
5
e -
8
3
o 2
8
67. HaiinuTe npoussoanyio gpynkuuu: f(x) = e 0s3%
o —cos3xe cos3x
o e—sin3x
o _e—cos3x
® 3sin3xe c0s3%
o eCOS3X
8. Haiiqnre npoussoanyio pynkuun: y = logs;x + e*
1
x 1
¢ + xIn3
1
x g 1
o e+ In3x
1
x 1
o e+ x
o e*+3e*
69. Haiiqure nponssoanyio pynknun f(x) = (7 — 2x)* B Touke M(3;2).
e -8
70. Haiigure nponssoanyio gpyukumuu f(x) = (5 + 3x)3 B Touxe M(2;3)
0121
71. poussoanas pynxuun f(X)=4sin X + x°+1 B Touke Xo=0 paBHa
o /4
72. IlpounsBoanas ¢pynkuuu f(X)=xe* B Touke Xo= 0 paBHa



73.

74.

75.

@)

@)

@)

76.

77.

78.

79.

80.

@)

@)

(@]

81.

82.

83.

3x-2
5x+8

IpousBoanast pyukuuu f(X)= B TO4Ke X0 = -1,4 paBHa

34

YraoBoii ko3¢ punmeHT kacateabHOI K rpapuky pynkmun f(X)=In X B Touke Xo = -1
paBeH

-1

Muddepennmnan pynxuun f(X)=cos X paBen

-sinxadx

cosx dx

sinx dx

-cosx dx

Ipoussoanas pyuxuun f(X)=5 INx—x*-2 B Touke Xo=1 paBHa

1

IpousBoanas ¢pyukuuu f(X)= xcosx B Touke Xo=0 paBHA

1

X
B TO4Ke Xo= -1,5 paBHa

Mpoussoanas pyuxuun f(X)=
p A bynxu e 4+ 2x

-16

YraoBoii ko3¢ punmenT kacareabHoi Kk rpaduky pynkuun f(X)=e* B Touke Xo=0 paBen
1
Muddpepennmnan pynxkunun f(X)=sin X paBen

sin x dx

-C0S X dx
cos x dx
-sin X dx
Ipoussognas pynkuuu f(X)=2c0s X +x’+3 B Touke Xo=0 paBHa

0

IpousBoanast pynkuuu f(X)=X In X B Touke Xo=€ paBHa

2

IMpousBoanas ¢pyuxuuu f(X)= Aix +l

B TouKe Xo=0 paBHa



e 5

84. YruioBoii ko3(ppuuueHT KacaTeabHOH K rpadpuky ¢pynkuuu f(X)=Sin X B Touke Xo= 77
paBeH

o -1

85. Ipoussoanas pynxuun f(X)=3e* -x° -4 B Touke Xo=0 paBHa

e 3

86. IlponsBoanas ¢pynkuuu f (X)=X SiNX B TouKe Xo:% paBHa

B TOYKe X0=2,5 paBHa

87. Ilpoussoanast pynkuun f(x)= 1+8x

5-2x
o 42

88. YruioBoii k03(ppuuueHT KacaTeabHOl K rpadpuky pynkuuu f(X)= cos X B Touke Xo=0
paBeH

e (

89. Haiigure h'(X) ecam h(x) = (4x+ 7)™
o T7(4x+7)*

o 44(4x+T7)"

o  44(4x+7)%

o TT7(4x+T7)"

o (4x+7)"°

- Jlana pynkuus y(x) =(4x+7)', naiiaure y'(-2)
y Yy

® 068
o —86
o —68
o 76
o 67

91. Tana ¢pyHKuMs y = SINX+COSX , BLIYMCIUTE y'(%)

e (

92. Haiinure Bce X, IPH KOTOPLIX 3HAYeHHE NMPou3BoaHoM pynkuun f(x)=x + In(2x—1)
PAaBHO HYJIIO.



94.

95.

. Haiiqure f'(X), eciu f(x)=log,(2x+1)

2
2x+1)-In2

1t
(2x+1)-In2
In 2
2-(2x+1)
-
2In2-(2x+1)

2
(2x+1)

7x

Haiigure f'(X), ecom f(X) = ¢

7X
e™(7-In7)
7)(
e —7"In7
(7)?
e™*.In7-7"
7X
e (7Tx—In7)
(7)°
7™ —7*In7
7%
Haiigure f'(X), ecoim f(X) =tg9x
-9
sin 2 9x
9
sin 2 9x




- 9x

O 2
€os“ 9x

9x

o =2
sin < 9x

9
e C0S%9X

96. Haiimure f'(X), ecoim f(X)=In(x+3)-(x-3)

2X
[ )
x? -9
R 2X
(x? —9)?
5 - 2X
x? -9
X
o —
X+3
Lo X
(x* -9)?

97. Haiimure Y'(X), ecsim y(x) = Sin XC0S2X
O CO0SXCOS2X—Ssin 2xsin X

e cosx(cos? x—5sin % x)

o COSX(sin 2X +sin X oS 2X)

o COSXSin 2x —4cos® Xsin X

o €osX(cos2x + 4sin % X)

1

98. Haiigure Y'(X), ecam y(X) = 5x_1)°

15x
(5x-1)*

—15x
(5x-1)°
15
(5x-1)°
—15x
(5x-1)°

-15
(5x-1)*



99. Haitaure f'(X), ecim f(x) = (x* —2x°® +3)°

o (x*-2x®+3)°-(6x* —12x° +18)

(x* —2x® +3)° - (24x® —36x?)
(24x* —36x° +6x) -(x* —2x*+3)°

O

(24x® —36x% +18x) - (x* —2x*+3)°

O

o 6-(6x* —12x>+18) -(x* —12x° +18)

1
100. Hajiamre f'(X), ecnu f(X) = (x2 —36)2

. X
x> —36
1
O
x? —36
. 2X
Vx%-36
—X
6 "
x> —36
X—6
O
x> —36

101. HaiiguTe HanMeHnbuIee 3HAaYeHne Gynkmmn ¥ — X 1 (x+3)

6

Ha oTpe3ke [—2,5; 0].

y=In(x+5) -5

102. Haiiaute HauboAbIIee 3HAYEHUE (PYHKIMHU * Ha otTpeske [—4,5; 0].

e 20

103. HaiiauTe HaMMeHbIIee 3HAYeHUe PyHKIHM Y — 4x—4In(x+7) +6 ya
orpeske [—6,5:0].

e -18

104. Haiigute nanGosbmee 3uavenne pynxuun Y = SIN(x+7) —8x+3 gg
orpeske [—6,5:0].

e 5l

105. HaiiguTe HauMeHbIIee 3HAYeHHe PyHKIun Y — 9x —In(9x) +3 Ha
1 5

0Tpe3Ke[13’ 18

o /4



1
106. Haiigute HanGoapmiee 3Hauenne pynxmun ¥ = n(11x) — 11x+9 ga orpeske [ﬁ ﬁ} '

13 15]

52 ki
=20 = 1B3x+9Inx+8 o orpeske [14 14

107. HaiiguTe HanboJbIIee 3HAYEHHE PYHKIUH

5 7]
) — 2— ¢ - _;_ '
y=2x"=5x+Inx—3 g OTpe3Ke [6 6

108. HaiiaguTe HauMeHbIIIee 3HAYEeHNE PYHKIIHU

109. HaiiguTe TOUKy MakcumMyma Qpynxmun ¥ = In(x+5) —2x+9.
e -45
e 45

110. Haiigure TouKy MuHIMYMa pyskumun ¥ = 2% —In(x+3) +7.
e -25

e 25

3x—In(x+3)°.

111. Haiigure TOUKY MUHEMYMA QYHKIMH ' —

I (ri5)
112. Haiigure TOUKy MakcumMyma dynkmup ¥ = P (x+3)7 —5x.

113. HaiiauTe TOuKy MEHEMYMa yHKmun Y = 4x —4In(x+7).
114. HaiiguTe TouKy Makcumyma (pynkuun ¥ = 81n(x+7) —8x+3.

2 !
115. Haiiznre TOUKy MakcuMyma dynxmun ¥ = 2¥ — 130+ 9Inx+8.

- )?:2x2—5x+lnx—3.
116. HaiiaguTe TOUKYy MUHUMYMA (PyHKIHU

y=e" 6" +3

117. HaiinuTe HauMeHbIIee 3HaYeHHe GYHKIIUH HA OTpe3Ke [1;2]-

2,
118. Haiigure TouKy Makcumyma Gpynkuuu ¥ In(x+4)"+2x+7.



3
119. Haiigute TOYKY MakcumMyMma pyHkumn > — 2In(x+4)" —8x—19.

e -325

_ 2
120. Haiigute TOYKY MakcumyMma yHkumn > — 0,5x" —7x+ 12Inx+8.

e 3

2 - .
121. HaiiguTe HauMeHbIee 3HAYeHHEe PYHKIMH ¥ — 4x" —10x+2Ilnx—5

3.
o 11

Ha orTpeske [0,3;

¢ (¥ —9x+9)

122. HaiiauTe HAMMeHbIIee 3HAYEHHE PYHKIHM Ha oTpe3ke [6; 8].

2
123. HaiiaguTe TOYKY MakCcUMyMa pyHKIUM ¥ — 2x” —25x+391nx — 54,

o 3
Q)T .
124,  Haiizure nanvensumee suauenne gymcumn ¥ ~ £~ 8¢ ya orpesxce [0:8] -
o -1
125. HaiiguTe Touky MUHUMYMa pyHKIUA ¥ — (x+16)e" '°.
o -17
126. HaiignTe TOYKYy MakcuMyMa (pyHKIUH * — (9 —x)e* ™.
e 38
N L 3—x

127. Haiiaure TOYKY MUHUMYMA GyHKmun > — (3—x)e’ "
e 4

; — 16—x
128.  HaiiauTe Touky Makenmyma dpyrkun ¥ = (X1 16)e™ .

o -15

y= (3x% — 36x =36
129. Haiigure Touky MunuMyma dynkumn Y — (3¥ — 36+ 36)e" .

e 10

y— (3% — +36
130. HaiiguTe TouKy Makcumyma Gynkuuu ¥ (3x* — 36x+36)e 0.

e 0

_ 2 5—x
131. HaiiguTe Touky mMakcamyma dymimun Y — (¥ — 100+10)e

e 10

- 2 56
132. HaiiguTe TOYKY MaKCHMyMa QYHKIHH ¥ — (x—2)% .



= (x—2)%
133. Haiigute TouKy MUHUMYMa GyHKIHH * ~ v )
o 2
134. Haiigure TouKy Makcumyma QyHkmun ¥ = (*F 6)°¢* ™.
o -4
_ (x_i_g)lez—x
135. HaiiguTe Touky MUHEMYMa GyHKIuE ¥ — - :

) — 2 6—x
136. HaiiauTe TOYKy MUHMMYMA GpyHKmMn > — (X" —8x+8)e” .

8—x)e" " ya oTpe3Ke 3;10].

137. HaiignTe HaMMeHbIIee 3HAYeHHE PYHKIUH ¥ — (

138. HaiignTe HanGoabmIee 3HaYeHne GpyHKIHn ¥ = (8- 9¢  ga orpeske [3:10].

139. Haiigute nanGonbmee 3uagenne pynxuun > = 9¢" " ya orpeske [~ 11:11].

o 1
N 2 x—10
140. HaiiguTe HanMeHnbuIee 3HaYeHne Gynkn ¥ = (3% — 363+ 36)¢" " ya
oTpesKe [8;11].
o -24
2 x
141. Haiiaure Hanboniee 3nauenne gpynkuun ¥ — (3% —30x+ 30)¢" ya

oTpesKe [—1;4].
e 36

X —8x+8)e? ™"

142. HaiiaguTe HauMeHbIIee 3HAYEHHE QYyHKIHH ¥ — ( HA OTpe3Ke [1;7].

= (x* = 10x+10)e'0

143. Haiigure HauboabIIee 3HAYeHHE QyHKIHH Ha

oTpe3Ke [5;11].
e 10

o L 2 x— .
144, HaiignTe HAaMMeHbIIee 3HAYeHHe PyHKIun ¥ = (¥ —2)°¢ * Ha oTpe3Ke [1 94] :
e 0

x—2)%"

145. Haiixnre nanGoabmee 3nadenne gpynmmn ¥ = ( Ha O0Tpe3Ke [—5:1].



(e 2 —3—x .
146. HaiiauTe HaMMeHbIIee 3HAYEHHEe PYHKIMH ~ — (r+3)%¢ " " yq oTpe3Ke [—5;—1].
e 0

L 2 —4—x A
147. HaiinuTe HaudoAbIIee 3HAYEHHE QYHKIHH * (r+6)7e ya oTpe3Ke [—6;—1].
o /4

2,

148. HaiiauTe TOYKY MakcuMyMa pyHKIHHT ¥ — (x=2)%(x—4) +5.

149. HaiiauTe TOYKy MUHEMYMA QYHKIHH * = (x+3)*(x+5) 1.

a2
150. Haiixure HanMenbLree 3Hadenne Gpynkmun ¥ = X +3)°(1+5) — L yy
oTpesKe [—4:—1].

Y(x—4)+5

151. HaiiguTe HanbGoab1Iee 3HaYeHHe QyHKIMHT ¥ — (x—2) HAa OTpe3Ke [1;3].

. 20
152. Haiigurte nanGoaburee 3uavenne Gynxmun ¥ = (¥ 0)7(x—10)+8 yo grpese [-14: 3]

e 3
24289
153. HaiiguTe TOYKY MaKCUMyMa (PYHKIHH x
o 17
N 41
154. HaiiauTe TOYKY MUHMMYMA (DYHKUIMH X
o -1
i X +25
155. HaiiginTe HauMeHbLIee 3HAYeHUE (PYHKIIUH | ¥ Ha oTpe3Ke [1:10].
e 10
- ¥24+25
156. HaiiguTe HanGoabIIee 3HAYeHHEe QYHKIMHT X Ha oTpe3Ke [_ 10; — 1] :
e -10
)= E +x+3
157. HaiiauTe TOUKY MakcuMyMa (pyHKINHU TN B
o 4
5
= = +x+25.

. »
158. HaiiguTe TOUKYy MUHUMYMA QYHKIMU = X



. y — .
159. HaiiinTe HauMeHbLIee 3HAYeHUE PYHKIUHU x Ha OTpe3Ke [1; 9].

o 12
160. HaiiguTe HanbGoab1Iee 3HAYeHHe PYHKIMHT YT Y Ha oTpesKe [_4; - 1] :
e -6

X

161. HaiiguTe TOYKY MaKCUMyMa (pYHKIUH M Ty
o -17

X

162. HaiiguTe TOUKY MUHUMYMA (DYHKIIUHU YT

o 1
98
y=—+2x+15.
163. HaiiguTe TOYKY MaKCUMyMa (PYHKIIUH X
o -/
3 i

164. Haiianre Touky Makcumyma ynkuun Y =% —48x+17.
o -4

— 43 .
165. HaiiuTe nanmenbmee snavenne pynxumn  —* 2% ya orpeske [0:4].
e -54

— 3 .
166. HaiiguTe HanbGoIb1Iee 3HAaYeHHe PYHKIMHT y=x —3x+4 HA OTpe3Ke [—2;0].
e 6

_ .3 2
167. Haiignre Touky Makcnmyma ynkuun Y =~ 3% 2.
e 0
= x> —3x2+2

168. HaiiguTe TOUKY MUHUMYMA (PYHKIIMU y :
o 2

= -3 +2

169. Haiiagure HauMeHbIIee 3HAYEeHNE PYHKIIMU y Ha oTpe3Ke [154].

3—6)C2

170. HaiiguTe HauboIb1Iee 3HAYeHHEe PYHKIHH y=x HA OTpe3Ke [—3:3].

y— 33 2,
171. Haiignre Touky Makcnmyma ynkuun ¥ =~ T2 Fx+3.



:x3—2x2+x+3.

172. Haiiagute TOYKY MUHUMYMa (PYHKIMU y

:)c3—2x2—|—3c—|—3Ha

173. HaiiiuTe HauMeHblIee 3HAYeHUE PYHKIIUHU y
oTpesKe [1:4].

e 3

=x +2x +x+3
174, Haiiaure Haudo bIIee 3HAYEHHE PYHKINH y= HA
oTpeske [—4;—1].

:x3—5x2—|—7x—5.

175. Haiiaute TOUKY MakcuMyMa (pyHKIMH Y

y:x3—|—5x2—|—7x—5.

176. Haiiagute TOUKY MUHUMYMA (PYHKIHMHU

:x3—x2—40x+3na

177. HaiinuTe HauMeHbIIIee 3HaYeHHe PYHKIIUH Y
oTpe3Ke [0:4].

e -109

= x> + 24 —4dx+4

178. HaiiguTe HanbGoab1Iee 3HaYeHHe PYHKIMHT y
oTpesKe [—2:0].
o 12

,— .3
179. HaiiauTe TOYKY MaKCUMyMa (pyHKIHH ~ T+ 12x—x".

,— 3
180. HaiiguTe TOUKy MUHEMYMA QYHKIMHT ¥ — T4+ 12x—x".

x3

181. Haiigure Haumenbee 3HaYenune Gynxkuwnn ¥ = /T 12X =¥ ya orpeske [—2;2].

L 3
182. Haiigute nandonbmee 3uadenne dpynkuuu ¥ — /T 120 —x

e 23

HA OTpe3Ke [—2;2].

y— Oy 4D
183. Haiiaure TOYKY MakcuMyma QyHKUUU ¥ — 9x" —x.



_09.2_ 3
184. HaiianTe TOYKY MUHUMYMA PYHKIUH ¥ = 9x” —x7.

0.2 .3 1.
185. HaiiauTe HauMeHbIIee 3HaYenne Gpynkmun ¥ = 7%~ ga orpeske [—1;5].

02 _ 3 .
186. Haiinute HanGoabuIee 3HaYenne Gpynkmun > — ¥ ~¥ ga orpeske 2;10].

e 108
3
y= T 9x —7.
187. HaiiaguTe TOYKY MaKCUMyMa (PYHKIUH 3
e -3
‘3
. y="—=-9%x—7.
188. HaiiguTe TOUKY MUHUMYMA (PYHKIIUU 3
e 3
,\73
y=——9x—7 .
189. HaiininTe HauMeHbLIee 3HAYeHUE PYHKIIUU 3 Ha OTpe3Ke [—3:3].
e -25
X3
y=——-9x-7 .
190. HaiiguTe HauOo bINee 3HAYEHHE QYHKIMM 7 HA OTpe3Ke [—3:3].
o 11
3
. y=5+49%x— T
191. HaiiaguTe TOYKY MaKCUMyMa (PYHKIUH 3
e 3
3
. y=549%— i
192. HaiignTe TOUKY MUHUMYMA (PYHKIIUH 3
e -3

3

. y=54+9%—— 3:3
193. HaiignTe HauMeHbIIee 3HAYeHUE PYHKIINU 3 na orpeske [—3:3].

e -13
x3
- y=5+9%—— [_33]
194. HaiiguTe HanboIb1Iee 3HaYeHHe PYHKIMHT 3 Ha oTpe3ke 2]
o 23
3
x2 =3x+1.

195. HaiiguTe TOUKy MHHHMYMA GyHKIMH ~

o /4



1ol

y=xI-3x+1

Haiinure HauMeHblIee 3HAYeHUEe PyHKIMU Ha OTpe3Ke [1 ] 9] :

2 ;
. y:—x%—2x+1.
HajignTe TOUKY MUHMMYMA PyHKIUH 3

23
y==xI-3x+l 1:9
HaiiiuTe HanMeHbIee 3HAYCHHE GYHKIMH 3 Ha OTpe3Ke [ ) ] .
3
y="T7+6x—2xT.

HaiiguTe Touky MakcumMmyMa GyHKIHH ~

y=3x— 2.1"%

Haiinnre HanOoJsib1Iee 3HAYCHHE PYHKIUA Ha OTpe3Ke [0;4] :

[

2 ;
o y=—=xZ4+3x+1.
Haiigure TOUKy MakcumMyMa QyHKIHMHU 3

2 3
. y=—3zx2+3x+1 [1.9]
Haiinnte HanboJib1Iee 3HAYeHNE QYHKIUA 3 Ha oTpe3ke [ 1> 7] -

Haiinure Touky Muanmyma ¢pyakoun Y — X Vx—3x+1.
HaiiauTe HauMenbIIee 3HaYenne Gpynxkuun Y — XVx—=3x+1y, oTpeske [1:9].

2
. y=—=x\/x—2x+1.
Haiiagure TO4Ky MUHHUMYMa (pyHKIHH 3

2
. y= fx\/_’f3x+ |
Hajignte HauMeHb1Iee 3HAYeHHEe QYHKIUU 3

HA OTpe3Ke [1;9].

HaiiauTe TouKky Makcumyma Gpynkmun Y — 7+ 6x —2x\/x.

HaiiauTe HanGobInee 3HAUeHNE PYHKIMH Y — 3x — 2x\/)_c Ha oTpe3Ke [0;4} :



2
. r= ——x/x+3x+ 1.
209. HaiiguTe TOUKY MaKCHMyMa yHKIHY PV

e O
2 Vx+3x+1
Yy = —=XVXT 23X .
210. HaiiguTre HauboJbIIEe 3HAYEHHE (PYHKIIUH 3 Ha oTpe3Ke [1 ’9] :
e 10

=x—6,5x° + 14x — 14

211. HaiiguTre HauboJIbIIEe 3HAYEHHE (PYHKITUH y a

oTpe3Ke [—4:3].
e -35

L V=210 — x4 32,

212. HailiguTe TOYKY MUHUMYMa (pyHKIH

o -14

¥ —5x° —20x 6:1
213. Haiigute Haubo/blIee 3HAYeHUE PYHKIMU Ha OTpe3Ke [—6;1].
e 48

y=3x —20x — 54

214. HaiiauTe HanGo blIee 3HAYeHH e PYHKIMHT a

oTpe3Ke [—4;—1].
e 10

y:3—|—27)c—)c3

215. Haiiaute HanGob1Iee 3HaYeHHe PYHKIMHT Ha oTpe3ke [—3; 3].

e LY

—x° —3x+4

216. Haiiaute HanGob1Iee 3HAYeHHe PYHKIMHT y HA OTpe3Ke [—2;0].

® 6

—x' +5x° — 16

217. Haiiaute HanGoablIee 3HAYeHHEe QYHKIMHT Y Ha OTpe3Ke [_9; 1] .

e -10

218. HaiiguTte HanMenbee 3HaYenue Gpynkuun y = 15 + 12x + x3 na orpeske [—2; 2].

o -17

y:x% — 18x+29.

219. HajiaguTe TOYKY MUHUMYMA (PYHKIIUH

o 144

y=x3 21xt11.

220. Hajiaute TOYKY MUHUMYMa (PyHKIUH



e 196

4.2.3.7. llepBoodpa3Hasi pyHKUHNH, €e TPUMeHEHHE

Tecm:
1. ®dynkuus F(x) =-0,5 cos 2x + C npeacTaB/isieT c000i MHOKeCTBO BCeX MePBOOOPa3HBIX
s pyHKumm:
o f(x) =-sin 2x
o f(x) =sin 2x
o f(x) =-0,5sin 2x
e f(x) =0,5sin 2x

2. ®Oyuxnus F(x) =2 In(0,5x-1) siB/isieTcs1 01HOI U3 MePBOOOPA3HBIX PYHKIHNU:

o f(x)=2/x

e f(x)=1/(0,5x-1)

o f(x)=2/(0,5x-1)

o f(x) =1n(0,5x-1)

3. VYkaxute nepBoodpasuyio pynkuum f(x) = cos x, rpadpuk KoTOpoii MpPoXoauT Yepe3
Touky (0;1):

o Fx)=sinx-1

o F(x)=sinx+1

e F(x)=sinx

o F(x)=-sinx+1

. . . 1 1
4. Haiinure 001U BU nepBoodpa3Hoii st pyHkuuu f(X) = W
2
o =+ In|x| +C

o —Vx+1+n|x|+C
o —2Vx+1+n|x|+C
e Vx+1+In|x|+C

e 2Vx+1+n|x|+C

5. Ykamxmute neppoodpasnyio pynknun f(x) =2x+4x° -1
o x*+x*-x

o 2x%+4x*

o 2+ 12x2

@) XZ‘H(4



10.

11.

12.

Ykaxute nepsoodpasnyo pynkuuu f(x) =3x?+ 2x -4
x4+ x? - 4x

6x + 2

X3+ x2

X%+ X — 4x

Haiiqure HeonpeneaeHublit uaTerpai or pynkuuu f(x)=(3x+1)°

6
(3x+1) .
6

5
2
[3')(+x] +C;
2

(3x+1)°
18

G,

+C;
53x+1)" +C;

MHO0:KeCTBO epBO0GPA3HBIX PYHKIHH f(x)=3x> -2x+4 HMeeT BH/I:
x*—x*+4+C

x3—x2 +4x+C

6x—2

6Xx-24+C

Yemy paBeH onpeaeseHnbIi uaTerpas ot pynkuun f(X)=x3+2X na uarepsaje ot a=-1
o b=1?

0
Inomans GUrypbl, OrpaHUYeHHON JIMHUSAMH y =4 — X%,y = x+2, paBHA
4,5

Haiiaure Heonpenesennbiii uaTerpat or pyuxuun f(x)=(1-4x)3

3
(1-4x) .C:
4

(x - 2x2)4 +C;
3(L-4x)* +C;

A
et c.
16

MHo:kecTBO NepBoodpasHbIX PyHKuuu f(x)=5x* —8x +1 HMeeT BU
X° —4x? +1+C
X° —4x? +x+C

20x° -8



13.

14.

15.

16.

17.

18.

21.

20x°-8.4C

Yemy paBeH onpeesieHHbIi naTerpas ot pynxuun f(X)=3x?+4X Ha uaTEpBAJIE OT A 10
b, ectn a=-2, b=1?

8
Iliomans GUrypbl, OrpaHUYeHHON JUHUSAMH y = 4x— X,y = 4— X, paBHA
4,5

ILnomans KpUBOJIMHEHHON TPpaneuy, OrPAaHUYEHHOH cBepXy rpa@uKoOM (PYHKIHUH Yy =
2x Ha [0;3]paBHa (B KB.eq1.):

9

Haijigure miiomans Gurypbl, orpaHu4eHHOM 3alaHHbIMH JIMHUAMH Y = 0, x = e, x =

el y= % (B KB.eJ1.)

2

Haiigure niiomans Gurypbl, orpaHu4eHHOM 3afaHHbIMHU JJuHUAMH Y = 0,x = 1,x =
ey= i
1

HaiiTu Bce nepsoodpasubie pynkuuu f(x) = 2(2x + 5)*
%(Zx +5)°+c¢

E(Zx +5)° +c

%(2x+5)5+c

. Jdas pynkuuu y = -3 SinX HaiiiuTe nepBoodpa3Hyo, rpaguk KOTOPOii MPOXOIUT Yepe3

Touxy M(0;10)
—3cosx + 13
3cosx+7
=3sinx + 10

5cosx + 1

. Jas pyuxuuu y = 3sinX Haiiiure nepBoodpa3Hyo, rpa)uk KOTOPOii MPOXOIHUT Yepe3

Touxky M(0;10)
-3c0sx+13
3cosx + 7
—3sinx + 10
3sinx + 10

Onpenennte GpyHKIHIO, 1151 KoTopoii F(x) = x* — sin2x — 1 sBasiercs
nepBoo0pa3Hoii:



3

o f(x)=%+c032x+x

e f(x)=2x-2c0s2x

o f(xX)= 2x+%cost
3

o f(x):%+%c032x+x

22. Haiigute nepsoo6pasnyio ais pyuxmuu f(x) = 4x3 + cosx.
o F(x)=12x*—sin x+c¢

o F(X)=4x’+sinx+c

o F(X)=x"—sinx+c

e F(X)=x"+sinx+c

23. lnsa ¢pynkuun f(X) = x? naiiaure nepsoodpasnyio F, NpuHMMAIOIIYIO 321aHH0E
3HAYeHHe B 3aJaHHO# Touke F (-1)=2

x° 1
e F(X)—+2=
()5 +25
1
o F(XX)=2x+2=
3
x° 1
F(X)=——+2=
o F(x) 323

3
o F(x):%—Z%

1

24. HaiiguTte miiomaab (UIrypbl, OrpaHU4eHHOMH JIMHUSIMH y = Jx n y= 5 X

X
25. Onpenenure GpyHKIMIO, 17151 KOTOPOii F(X) = — COSE -x3+4 sBasercs

nepBoo0pa3Hoii:

o f(x)=—sin §—3x2



©)

©)

f(x)= Lain X _ax?
2 2
1. X
f(x)=—=sin = —3x?
(¥) 55N>

f (x) = 2sin §—3x2

26. Haiigure nepsoodpasnyio aiasa pynkuun f(X) = X2 — sinx

O

27.

29.

O

3
F(x):%—cosx+c
F(x) =2x—cosx + ¢

3

F(x):%+cosx+c

3
F(x)=%+sin X+C

Joas pynxmun f(X) = 2X - 2 HaiiquTe nepBoodpa3snyio F, rpapux kKoTopoii npoxoaur
yepe3 TOUKY A(2;1)

F(x)=-x>-2x-1
F(x) =x*+2x+2
F(x) =2x>—2
F(x)=x*-2x+1

. HaiiguTe miomans, KpMBOJIMHEHHOM Tpaneuuu, OrpaHHYeHHON JIHHUSMH y = 2X°,y =

0,x=2

52

BbiGepute nepsoodpasuyio aast pynxuun 1 (X) =4x -1,
F(x)=16x" —x

F(X) = 2x°

F(X)=2x"—x+1

F(x) =16x



30. Kakast u3 1aHHBIX (DYHKIUI He SIBJIAETCSI EPBOOOPA3HOM 1J1s1 QyHKIMHU
f(X)=sin2x?

o F(x)=—%0032x
1
o F(x)=2—50052x
e F(x)=-2cos2x
1
o F(x)=4—50032x

31. A7. HaiiguTte miomaab (GUIrypbl, orpaHu4eHHOH JIMHUSAMHI
y=sinx, y=0,x=0,x=r.

o T
o O
o1
o 2

. . IEEELEEEREN
32. Haiigute miomaab (purypbl, H300pakeHHON HA pUCYHKe
2
5 =
3
4
o —
3
o 1
5
73

,,,,,,

33. Haiigute miomanb purypbl, H300paskeHHONH HA pUCyHKe 11!
7

3

10
3

(@]

(@]



NI~N N

34. Haiigure miomaab purypsbl, H300paskeHHOH HA pUcCyHKe * [+ 14 "=

26

3
25
° 3
o 8
29
)

35. BoiGepute nepBoodpasuyio aas gynxuun 1 (X) =2—x.
o F(X)=2x—2x°

o F(X)=-0,5x"+2x+1

o F(X)=2-x°

o F(x)=-0,5x2

36. Kakasi u3 1aHHbIX (PYHKIMI He ABJIsAETCS MePBOOOPa3HOI 11 QPyHKIHMHI
f (x) =cos3x?

o F(x):2+%sin3x

o FX)= %sin 3x

o F(x):2—lsin3x
3
1.

o F(x):4+§sm3x

37. Haiigute miomanb (purypbl, OrpaHu4eHHON JTMHUSIMHI

y =CO0S X, y=0,x:0,x:%_



LAt ume s

EEEL BN

38. Haiigute miomanb Gurypsl, n306paeHnoii Ha pucyHKe

>
° 3
o 3
!
° 9
7
. L
3

39. HaiiauTte muiomanab Gpurypsbl, n300pa:keHHOI HA PUCYHKe -+

7
° 3
10
° 3
7
° 2
9
2

'-'\9!,'.-

40. Haiimute naomas GUrypbI, H300paKennoii na pucynke 1 1



. ®ynknus F(x) = 7sinx + 10x* apasiercs nepsoodpasznoii 1 pyHkuum

f(x) = 7cosx + 40x3

f(x) = —7cosx + 40x3
f(x) = —7cosx + 2x°
f(x) = 7cosx + 2x°

y 1
. Hagure o6muii Bua neppoodpasubix ais gpynxuun f(x) = 3x% — x* + 5

x5
5

2
Fx)=6—4x*—=+c

F(x)=x3— §+C

5
Flx)=3x2 X =

5 X
5
F(X):SXZ—%—$+C

. s pynxnun f(x) = 3x% — 6x HaliuTe NepBOOGPA3HYI0, rPadMK KOTOPO MPOXOIH

yepe3 Touky M(2;5)
F(x) = x3 — 3x?
F(x)=x3—-3x*+9
F(x)=9

F(x) =6x—6

. Haiiqure nepsoodpasnyio pynxuun f(x) = 3x% — 2x + 4, rpadux xoTopoii npoxoaut

yepe3 ToukyA(—1;1)
F(x)=x3—x?+4x+7
F(x)=6x—2
F(x)=x3—x?>+4
F(x)=x3—x?>+43

. Haiiaure miiomaan GUrypbl, orpannuennoii sunueii y = 1 — x> u ocbio Ox

L S WOV



46.

47.

48.

49.

Haiigute miiomaab Gurypsl, OrpaHMYeHHON JUHUSAMUA Y = 2 — B x=—-1x=1

4

Haiigure miiomaab Gpurypsl, OrpaAHUYCeHHON JUHUAMHU Y = —x2—4x,x=-3,x=1
1
6 _
3
1
7 _
3

20

3

Beryucianre niiomanb 3alIPpUX0BAHHON (PUIypbI

W | =

Beruucianre niiomanb 3alIpUX0BAHHOM (PUTYPHI
1

2=
3

1

w N

4

W

7

W

. Haiinute nepoo6pasnyio pyuxuuu f(x) = 3x% + 2x — 3, rpaduk KOTOpOii NPOXOIUT

yepe3 ToukyA(1; —2)
F(x)=x3+x?>-3x—1
F(x)=6x—2
F(x)=x3+x*—-3x+3



o F(x)=x3+x*-3x-5

51. Ykaxute q)OPMyJIy, IO KOTOPO MOYKHO BBIYUCJ/IMTSH IJIOIIAAb 33HITpHXOBaHHO]71

(urypsl, u300pakeHHOI HA PUCYHKe
o f03(4 —(x—2)? —x)dx
o [J(4—(x—2)?dx
o — [ ((x—2)* - x)dx
o [J(x—4—(x—2)?dx

o [((x—1)?-x)dx
52. Haiigute kaky0-11u00 nepBoodpasHyio pyHKkuuu y = 437

o 1 -

4x2
3

o 3+—
4x

3

e 5 _—
4x

3
o 4+—
4x3

53. Jas pynkuum y = —3 SiNX HaiiiuTe NepBooodpa3Hylo, rpaguK KOTOPOii MPOXOIUT Yepe3
Touxky M(0;10)

o -3cosx +13

® 3cosx+7
o =3sinx + 10

o Scosx+1

54. BoiGepute neppoodpasnyio aust gpynxuun 1 (X) =4x -1,
F(X) =16x" —x

F(x)=2x"

F(X)=2x"—x+1

F(x) =16x

55. Kakast u3 1aHHBIX (DYHKIIUI He SIBJIAETCS MEPBOOOPA3HOM 1J1s1 QyHKIMHU
f (x)=sin2x?



F(x)=—%0032x

F(x)=2—%0032x

©)

o F(x)=-2cos2x

F(x):4—%0032x

O
5. HaiixuTe nuomans Gpurypobl, orpaHuyennoil muusavu ) = sinx, y=0,x=0,x=7x
o 2

57. Kakasi u3 1aHHBIX (PYHKIHUI He ABJsIeTCS epBO00pPa3HOii 1J1s1 GyHKIMHU
f (x) =cos3x 2

F(x) = 2+%sin3x

O
F(X)zESiHSX
o 3
1.
F(x)=2-=sin3x
o 3
1.
F(x)=4+=sin3x
o 3

58. HaiiguTe nepsoodpasnyio F pynxuun f(x) = 3x? + 4x3, ecoin F(2) = 15
o F(X)=x3+x*-9

o F(X)=x3+2x*-25

o F(X)=x*+2x3-17

o F(x)=2x3+2x*-33

59. - " Ha pucyHkKe n300pakéH rpaguKk HeKOTOPOit
F(x) =x° +30x% +305x — -
¢pyukuun Y — S (x) DyHKuMS — OJHA U3
NnepBoo0pa3sHbIX PYHKIHH f(x). Haiigure miomanb 3aKpamieHHOH (PUIyphbl.



60. @ + " Ha pucyHke n3o0pa:kéH rpaguk HeKOTOpOil
3
B F(x) =2x° — 54x> + 488x — =
¢pyukuun Y = f(x). DOyHKIUA — O/IHA U3 MePBO0OPA3HBIX
byHkuun f (x) Haiigure miiomajab 3aKpamieHHOH (PUIypbl.
e 3
61. * » " Ha pucynKe n300pakeén rpaQ MK HEKOTOPOi
_ F(x)=x" —30x* +30Lx — —
¢ynkuuu Y = f (x) DOyHKUUA () =x ' o OJHA U3 NepBO0OPa3HBIX
bynxuun f(x). Haiigure nuomaasb 3aKpameHHol GpuUrypsbl.
o /4
-
62. 7 ’ | " Ha pucyHnke n3o0pa:xkés rpagux
12
- F(x) =2x" — 60x* + 601x — —
¢ynxkuun Y = f(x). DyHKIHA 7 — omHa U3 MepBOOGPA3HBIX
byHkun f (x) Hajigurte miomaab 3aKkpanmeHHon Gpurypsl.
® 6
| !;
§ I‘I\ ’;
i
B |
v
63. ** Ha pucyHke n300pa:kéH rpaguk HeKOTOpOii
5
_ F(x) =227 + 60x* 4 602x — =
¢pyukuun Y = f(x). DyHKIUA ) 4 — oxHA U3 MEPBOOOPA3HBIX

byHkuun f (x) Haiigure miomajab 3aKpamieHHOH (PUTypHI.

e 8



(I)-Cl)a pUCYHKe U3 (6(5a>1<e15 rpag);kx+ﬂgi()(c)Togon

(bymcmm X DOyHKIUA — 0/IHA U3 NMePBO0OPA3HbIX
pysaxuun " HaiiuTe mI0mans 3aKpalleHHOH (PUrypsl.
e 3

65. © - * Ha pucyHke n300pakéH rpa¢uk HeKOTOpoii

20
by ¥ = (%) ®yuxcuus F(x) = 26 + 242 4 97x — =

3 — oaHa U3 MepBOOOPA3HBIX
byHkuun f (x) Hajigure miomaab 3aKpamieHHOH GpUrypsl.

66. - & -~Ha pucyHke u3o0paxén rpaguxk HEKOTOPOii

:
_ F(x) = 2x° 4+24x> +99x — =
¢yuxkuun Y = f(x). DyHKIHA &) 4 — oJHA U3 NePBOOOPA3HBIX

byHkumn f (x) Hajigure miomaab 3aKkpameHHol (purypol.

67. - —= " Ha pucyHke u300paxéH rpadguk HEKOTOPOIi
_ 3 2
¢pyukuun Y = f(x). DyHKIUA F(x) = x"+9"+31x—1_ O/JIHA M3 NMePBOO0PA3HBIX
byHkuumn f (x) Haiigure miomajab 3aKpamieHHOH (PUTypPHI.
o 1



68. - - " Ha pucyHke n300pa:kéH rpag)uk HeKOTOpOii

1
F(x) =2x" 4 18x* + 56x — —
y=f(x). 12
byHkun DyHK 1 — OJIHA U3
nepBooodpa3HbIX QyHKIUMN " HaiiauTe mIoIaab 3aKpaIeHHoi GUIypbl.
e 8
ill Jii
IIII\JJ;I
69. © 2 ' * Ha pucyHke n300pa:xéH rpadpuk HeKOTOpOi

17
F(x) =2x> — 18x* + 55x — —

¢yukuun Y — f (x) DyHKUUA 7 — oaHa U3 MepBOOOPA3HBIX

byHKkun f(x). Haiigure miomajab 3aKpamieHHOH (PUTypPHI.

70, + * Ha pucyHke n300paxéH rpa)Mk HEKOTOPOM

_ F(x)==x—6x> +19x—2
¢yuxkuun Y = f(x). DyHKIHA 3 — O/IHA W3 MEPBOOOPA3HBIX

byHkun f (x) Hajigurte miomaab 3aKkpameHHol Gpurypsl.

e 9



71. ¢ - Ha pucynke u300pa:kfs rpaguk HeKoTOpoi
ﬂ@:af—nf+np43

y=f(x).
byHkuun DyHK glc — 0/IHA U3
nepBoo0pa3HbIX PYHKIHHN " HaiiguTe m10mans 3aKpalleHHOH (PUrypbl
® 6

72,7 « * Ha pucyHke n300pa:kéH rpaguk HeKOTOpOii

F(x) =x" —21x"+ 149x — —
¢yuxkuun Y = f(x). DyHKIHA 0 — onna us

NnepBoo0pa3HbIX PYHKIHHI f(x). Haiigure miiomanb 3aKpamieHHOH (PUIryphbl.
e 6

73. 7 « " Ha pucyHke u300paxéH rpaguk HeKOTOPOH
18
. F(x)=x—21x> +152x — —
dynxmuu YV = f(x). ®ynknus 11 — ogna u3

NnepBoo0pa3sHbIX PYHKIHH f (x) Haiigure miomanb 3aKpamieHHOH (PUIypbl
o 1

74. .+ * Ha pucyHke u300pa:kéH rpadpuk HeKoTOPOii

5 1
. F(x) =2x" —48x* 4385y — =
¢pyukuun Y — f(x). DOyHKI U )

5 — OJHa M3 NepBOO00PaA3HBIX
byHkuumn f(x). Haiigure miomajab 3aKpamieHHOH (PUTypPHI.
® 6



e n306pamén rpapuk HeKoTOpoii

75.° s =~ Ha pucypiK
_ F(x) = Zx* —20x* +201x— =
y=f(x). 3 9
byHkuumn DyHKIUA — O/IHA M3 NepBO00Pa3HBIX
pysnxuun " HaiiuTe 1I101ma15 3aKpalleHHOH (PUrypsbl.
e 9
7N 1
."j \'\.
. \
76. - "" Ha pucyHKe n300pa:kéH rpaguK HEKOTOpOH
Fx) 4 5 34, 280 18
X)=—X' ——x" ———x——
¢yukuun Y = f (x) DyHKuMsA 9 3 3 5 — ogHa u3
NepBoo0pa3sHbIX PYHKIHH f(x). Haiigure miomanb 3aKpamieHHOH (PUIyphbl.
e 6
7. © "Ha pHUCYHKe H300pa:kéH rpaguK HeKOTOPOii
1 5 51,
F(x)=—=x"4+—x"—105x -3
¢ynknun Y = f(x). Dynxuus ®) 2 4 — oJHAa U3
NnepBoo0pa3HbIX PYHKIHHN f(x). Haiigure niomans 3aKpamieHHOH (PUIyphbl.
® 6,75
® 6.75

r ---"‘-.\‘
" Ha pucynke u300pakén rpaguk HeKOTOpOi

~

78." -
1 :
F(x) = o X 42— —
Il — onqHa U3 MepBOOOPA3HBIX

¢ynknun Y = f(x). DyHKuHA 5 10
byHkun f (x) HajiguTe miomaab 3aKkpameHHol (purypol.

o 27
o 27
//"_%"‘\\
79. v - " Ha pucyHKe u300paxén rpaguk HeKOTOpOii
(x) = —3 — L2 35x i
6 4 Il — oHa U3 NMEePBOO00Pa3HBIX

¢ynxkuun Y = f(x). DyHKIHA d
byHkuumn f (x) Hajigurte miomaab 3aKkpameHHol Gpurypsol.



80.

81.

82.

83. -

2.25
,/__"“\\
f/ \\\
,.ff} \\,
** Ha pucyHke n300pa:kéH rpaguk HeKOTOpOii
F(x) = —=x — =x* —30x — —
¢yukuun Y = f(x). DyHKIHA ®) 5 2 8 — oaHA U3 MEPBOOOPAIHBIX

byHkmun f (x) HajignTe miomaab 3aKkpameHHol (purypol.
12,5
12.5

- - " Ha pucyHKe n300paén rpadguk HeKoTopoi
15 33, 297 1

_)X - — T —x— =

F
¢ynkuuu Y = f(x). DyuKuus 30 4 5 2 — onHa u3
NnepBoo0pa3sHbIX PYHKIHH f(x). Haiigure miomanb 3aKpamieHHOH (PUIyphbl.

4,95
4.95

-

-

- -t """ Ha pucynke n306paxén rpaduk HeKoTOpOii
7 . 35,
— Flx)=——=x"——x" —42x— -
¢ynkuun Y = f(x). DyHKIHA W="3% 6 4 — ogHa M3 NePBOOOPA3HBIX

byHkun f (x) Hajigurte miomaab 3aKkpameHHol Gpurypsl.

-9 - " Ha PUCYHKe n300paxkéH rpaduk HEKOTOPOM
1, 21, 135 13
Flx)=—-x"— —. X
4 4 4 2 — ogua u3

¢ynxkuun Y = f(x). DyHKIHA
NnepBoOOPA3HbIX PYHKUIMHU f (x) HajiguTe miomaab 3aKkpameHHol Gpurypsol.

8



84. = "" Ha pucyHKe H300paKén rpagQuK; HeKOTOpoii
_ Fx) = —x> —21x* — 144x — —
y=f(x). -
byHkuun DyHK 1 — 0HAa U3
nepBooodpa3HbIX GyHKIUMN " HaiiauTe mIoIaab 3aKpalieHHoi GUIypbI.
o /4
iy
— = [
85. ¢ - """ Ha pucynke u300paxén rpaQK HEKOTOPOW

1,21,
0" 10

F -
¢ynxkuun Y = f(x) @yHKIHA () 5 3 — onHa u3

NnepBoo0pa3HbIX QyHKIHMHU f (x) Haiigure miomans 3aKpameHHol Gpurypsl.

e 04
e 04
A
AR |
86. -« —5 """ Ha pucyHke n300pa:kéH rpaguk HeKOTOpOii
1 3 - 2 7
Fx)=—=x"— —x" —24x— —
¢ynkuun Y = f(x). Dynxuus ) 5 10 6 — ogna u3
nepBoo0pa3HbIX PYHKIHHN f (x) Haiigure niomans 3aKpamieHHOH (PUIryphbl.
e 25
e 25
AT t
\
if/ \'\ -
87. = - """ Ha pucynke n300paxén rpaguxk HeKOTOPOIi
9
F(x)= —=x — =x* —12x — =
¢yukuun Y = f(x). DyHKIHUSA ®) T - 0/IHA U3 MePBO0OPA3HBIX

byHKkun f (x) Haiigure miomajab 3aKpamieHHOH (PUTypHI.

88. 7 - " Ha pucyHKe H300paKéH rpaguK HeKOTOPOI
_ 3 2
¢pyukuun Y = f(x). DyHKuHs Fx)=—x" —18x" —105x —20 _ o/HA U3
NnepBoo0pa3sHbIX PYHKIHH f (X) Haiigure miomanb 3aKpamieHHOH (PUIyphbl.

e 1



90.

91.

92. -

93.

Ha pucyHKe n306p%men r-ga?mc HEKOTOPOoii

F(x —Iy ——A —90x— 10
y=f(x). t="3
byHkuun DyHK x — 0/IHA U3

nepBooodpa3HbIX GyHKIUMN " Haiigure miomanp 3aKpalieHHoi Gurypbl.

-

—F 3 - . o
- - Ha pucynke n3o0paxxéH rpaguxk HeKoTOpOit

F(x)= ——=x— x> —9x— =
dynknun Y = f(x). ®ynkuus () 6 4 2 _ onna u3

nepBoo0pa3HbIX PYHKIHHN f (x) Haiigure miiomanb 3aKpamieHHOH (PUIryphbl.
2,25
2.25

Wy
A

A N o
-5 3 |- . o
Ha pucynke nzo0pa:kén rpaguxk HeKoTOpOit

12 3
Fx)=——x — —x*—9x— =

¢ynxkuun Y = f(x). DOyHKuus 5 5 5 — onua u3

nepBoo0pa3HbIX QYHKIUH f(x). Haiigure miomans 3aKkpameHHOH (PUIrypsbl.

0,8
}

_
/// N
// \\
y N
X)=——x — x> +3x— —

_ F(
¢ynkuuu Y = f(x). Dyukuus 18 4 11 — omna u3

+* Ha pucyHke n300paxén rpa([)mc HEKOTOpOoM
4

NnepBoo0pa3HbIX PYHKIHH f(x). Haiigure miomanb 3aKpamieHHOH (PUIyphbl.

20,25

20.25
Iy rﬁl‘
e + " Ha pucyHke u300paxén rpaguK HEKOTOPOi
12 18
o Flx)= -4+ =x - —x-8
¢ynkuun Y = f(x). DyHKIHA ) 5 5 5 — OJIHA W3 EePBO0GPA3HBIX

byHkun f (x) HajignTe miomaab 3aKkpameHHol (purypol.
1,6
1.6



94.

95. "

96. "

97. ¢

98.

ity

[}] 3 1 o H . .
a PUCYHKe mloﬁqpaxjelg ip?_dmf HEKOTOPOii

y=f(x). Fl)=—g-+g¥ —3% 3

byHkuun DyHK 316 — OoHA U3
nepBoo0pa3HbIX PYHKIHHN " HaiiguTe miomans 3aKpalleHHOH (PUryphbl.

)
N

! s " Ha pucyHKe n306pakén rpaduK HeKoTOpoii
63 16
F(x)= —=x +38 — —x— —
5 5 3 — omna mz

1,5
1.5

i

¢ynxkuun Y = f(x). DyHKIHSA
nepBoo0pa3HbIX PYHKIHH f(x). Haiigure miomanb 3aKpamieHHOH (PUIyphbl.

6,4
6.4
N
y N
y A )
' o * Ha pucyHke n300paxén rpad MK HEKOTOPOii
1, 11, 5
Flx)=——x"+—x"—=x—15

¢ynknun Y = f(x). Dynxuus (%) 18 12 3 — 0JHA U3

NnepBoo0pa3HbIX PYHKIHHN f (x) Haiigure niomans 3aKkpamieHHOH (PUIryphbl.
20,25
20.25

Wy

! : * " Ha pHCYHKe H300pa:kéH rpaguK HEKOTOPOit
1, 121, 154 7
= ——X _— —_ —_—X— —

F(x .
¢yuxkuun Y = f(x). DyHKuus ( 30 20 5 3 — ogna u3
NnepBoo0pa3sHbIX PYHKIHHN f(x). Haiigure miomanb 3aKpamieHHOH (PUIyphblI.

4,95

iy

_ N
P h
! ! v " Ha pucyHke n300pakéH rpapuk HeKOTOPOM
F(x) = r3+7r2 20x 1
¢pyukuun Y — f(x). DyHKUMA 180 6 37 4__ onna u3 NepBOOGPAZHBIX

byHkuun f (x) Haiigure miomajab 3aKpamieHHOH (PUTypHI.

-5864



y. b,

99. " 6 F'Ex). Ela_ p_’{cgzﬂf%_ﬁgﬁfa@ﬁ r_pi(])m( HEKOTOpPOii
y=fx). 300 4 579
byHkun DyHK 1 — OJIHA U3
nepBoo0pa3HbIX PYHKIHH " HaiiguTe miomans 3aKpalleHHOH (PUrypsbl.
o 23
LY R
_ A0
100. " 6 ¢ " Ha pucynke n300paén rpaduk
1 5 9, 81 5
_ Flx)=——x"4+-x"——x—=
nexoropoii pynxumn ¥ = (x). DyuKums 10 4 5 2 — onna u3

NnepBoo0pa3sHbIX PYHKIHH f (x) Haiigure miomanb 3aKpamieHHOH (PUIryphbl.

e 135

e 135
y N
|'lll{ \i"\
101. ° s " Ha pucyHKe H300paskKén rpadMK HEKOTOPOii
3 81 ,
_ F(x) = —2x + —x — 144x — —
¢ynxkuun Y = f(x) DyHKIHA ) 5 5 11 — onna u3

nepBoo0pa3HbIX PYHKIHH f (x) Haiigure miomanb 3aKpamieHHOH (PUIryphbl.

o 24

o 24
||'._ .
102. ° 8 0" Ha pucyHke u306pa;én rpadux
1 27 ,
. F(x)=——x 4+ =x*—60x— 1
nexoropoii gpynxuun ¥ = (x). DyHknus 4 4 — 0/IHA M3

NnepBoo0pa3sHbIX PYHKIHH f (X) Haiigure miomanb 3aKpamieHHOH (PUIyphbl.

o 1

4.2.3.9. KoopauHaThl U BEKTOPbI

Tecm:

[EEN

. Janbl Toukn A(4; 5; 1) u B(0; 9; -8). Uemy paBHa ajauHa oTpe3ka AB?

. V113



J81
24/32

. YKaxxure mapy KOJUIMHEAPHBIX BEKTOPOB:
a(;45) , b(0;8-1)

a(2;8-1), b(4:16;-2)

a(0;0,0)  b(8;43)

a(1;2;2) , b(-1;2;2)

a(-3;4) , b(4;-3.)

. BekTop ﬁ(4;—8;6) OPTOrOHAJIEH BEKTOPY n. Viaxkure KOOP/AMHATHI BEKTOPA n:
n(-1-2;-3)

ﬁ(1;2;3)

n(-2;2:4)

n(2-2;-4)

n(-2-2:4)

. BbIYHCINTH KOOPAMHATHI cepeauHbI oTpe3ka AB, ecoim A(-10; 2; 3) u B(0; 165 -7).
(5,-8;2)

(-5:9;-2)

(-5;8;2)

(5:9;-2)

(-10;14;-4)

. Yemy pasen moayans Bekropa MN | ecin M (\/5\/5\/5) N (2\/5;3\/5; \/g)

J5

J13

J11
J3+42

J2+43



6. BBIYHCIHTH CKAJISIPHOE NPOU3BEIEHHE BEKTOPOB ;(2;—1,5;4) u B(—3,5;2;0)
e -10

3.
5 1)

. JlaHBI BEKTOpBI a(

~

1 -
3 1) u b(% ; g ; %) . BLIYHCIUTH KOOPAHHATHI BEKTOpa
m=15a-8b.

.21
o 1571515

(g ;—% 10)
o (~3-15-5)
o (=3;2,7)
(7;2,10)

8. Haubi Touku A(0; 18; -1) u B(4; 13; 0). Uemy paBHa qjuHa oTpe3ka AB?

V113

. VA2
o 32
o 81
N7

9. VYkaxure napy KoJJIMHEAPHbIX BEKTOPOB:

a(;45) , b(0;8;-1)

a(2:8-1) , b(4:16,-2)

a(0,0,0)  b(8:4;3)

a(12;2),, b(-1;2;2)

a(-3;4), b(2,-6:8)

10. Bexrop M(—L—4;3) oproronanen sexropy N. YKakuTe KOOPIHHATH! BeKTOpa N -
n(-1-2;-3)

ﬁ(1;2;3)

n(-2;2:4)



©)

11.

©)

@)

12.

@)

@)

@)

13.

15.

16.

n(2-2;4)

n(-2-2:4)

BbI4MCJIMTH KOOPAMHATHI cepeIuHbI oTpe3ka AB, eciin A(-5;1; 10) u B(-5; 15; -14).
(5,-8:2)

(-5:8,-2)

(-5:8;2)

(5:9,-2)

(-10;14;-4)

Boelunc/inTe KOOPAMHATHI cepeunbl oTpeska AB, ecaim A(1; —1;3),B(3;—-1;1)
(2;-1;2)

(2;1;2)

(-2;-1,2)

(-2;1,2)

Yemy pasen moay.an ekropa MN | ecan M (2\/5;3\/5; \/g) N (\/§ \/E;O)

4

7
J11
J15
J2+43

. IIpH KaKOM N0/102KUTETILHOM N BEKTOPbI (2n + 2;1;2) u (n;O;—Z) OPTOrOHAJILHBI?

-2;1
-2

2
1.2
1

BbIYHCIMTH CKAISIPHOE NIPOU3BEICHHE BEKTOPOB Zl(ﬁL'—l,5;8) " 6(5;2;1,5) :

14

JlaHbI BEKTOPbI ;(3;—3;5) u 6(3;0;5) . BoIYHC/IMTBL KOOPAHHATHI BEKTOPA m =5a—6b.

721

(15’15’15)



7 1
—;—=10
(8 5 )

o (-3-15-5)
o (=327)
(7;211)

5 alt2-3} b{-321} c{-3-69)

Torna KoIMHeapHBIMU OYAVT

BEKTOPBI...
o @wub
o bucd
e aud

N
18. M (X1; Y15 21), K (X9; ¥2; Z9). Torna koopauHaThI BeKTOpa KM PaBHBI. ..

o {x)—XpY1— Y221 — Z3}
o {x,— X1:Y2 —Y1,42 — Z1}

{x1+x2 JVitya Z1+Zz}
O ) )
2 2 2

5
19. @ {m; m K } Torna BepHo, 4TO...
o lal=vm+n+k

o Jal=vm+Z i’

o m= mnk

20. Tanwl Toukn M (15 2; 3) u B (1; —1; 5). Torna koopAnHATHI BEKTOpA BK/' PaBHBI...
o {-2;3,-2}

{2;-3;2}

{2;1;2}

{0;1; 2}

{0;3; -2}

O

O

O

o

21. 4 (-1: 0: 2), B (1; -2 3). Torxa | ABl= ..

e 3

22. M (X1; ¥1; 1), K (X9; ¥2; Z9). Toraa niimHa BeKTopa KM paBHa...

. \/(x1 —x2)%+ (Y1 — ¥2)2 + (21 — 22)?



o \/(x1 +x2)2 + (y1 +¥2)% + (21 + 2,)

o (1 +y1+21)2 + (x; + y,+2,)2

_)
23. Tanbl Touku K (2; -1; -3) u M (1; —-2; 3). Toraa KoopAuHATHI BEKTOpPA KM PaBHBI...

e {1,-1,6}
o {1;-1;0}
o {3;-3;6}
o {1;-3;0}

24. 4 (7; 1; -5), B (4; -3; —5). Torna | ABl=__,
¢ 5

25. Kakoe yTBep:kieHue BepHoe?
o ab=la|-|b|-cos (a, b).
ab=|a|-|b|-sin (a, b).

la|-|b|=ab -cos (a, b).
- -
26. CxansipHOe NpOoU3BeeHle BEeKTOPOB a {ai; A a3} U b {bl’ b,; b3} PaBHO...
® a.b;+a,b,+asb;
0 aqa,a3 + bib,bs

@] a1b2b3 + b1a2b3 + b1b2a3

- —

27. CkajnsipHOe MPOU3BeIeHHE BEKTOPOB a {_ 21 3} " b {_ 42, _1} paBHo...

o 7/

s alb, a{l—2,4m}, b{22m+L-m}

Tormam=...
e 0;-1
O Takoro M HeT
o 051
o -1
o 21
29. Kakoe yTBep:k1eHue BepHoe?
cos (;, E):%.
@) ab



32.

33.

35.

. CkaJisipHoe Mpon3Be/ieHne BEKTOPOB

| alb, g{n;—Z;l}, b{nL-n}

Edd
ab

cos (5, B): .
lal-|b]

-

sin(a, b)= —22 .
lal-|b]

a{37-2) bi{-124)

3

Torman=...
2:-1

-2;1

1

TAKOTo N HET

0

-

Haiiure cKaJsipHOe NPOU3BEIeHHEe a - b, eCJIu: ‘5‘:3, ‘B‘:4, 4(5;6):120".

—6

-

HaiiauTe ckajsipHOe NPOM3BECHHE a - b, ecJIn: ‘5‘:6, ‘5‘:1, 4(5;5):1350.

—3v2

3v2
3

V2
3v2
6v2

. HaiinTe ckaisipHOe IpOM3BeeHHe a - b, ecan: ‘5‘:4, ‘B‘ -5, 4(5;5):1500.

—10V3

10V3
10

V3
5v3

HaiiguTe cKaIsipHOe NPOU3BEICHHE a - b, ecJIn: ‘5‘:7, ‘5‘:2, 4(5;5):1200.

-7

paBHo...



36. HaiiauTe ckaasipHOe NpOM3BeIeHNHe a - b, ecIu: ‘5‘:2, ‘6‘ =5, 4(5;5):1350.

e 52

o 5V2

o V2

o 5

o 2v3

o 242

37. HaiiguTe cKkaasipHOe IPOM3BEIeHHe a - b, ecJIu: ‘5‘:6, ‘5‘:3, 4(5;5):1500.
e —9V3

o 9V3

o V3

o 9

o 6V3

o 3V3

38. Haiigure yroJ Mexay BeKTOpaMu ay 5, ecmd-b=12, lal = 3, |B| =8
o 30°

e 60°

o 120°

39. HaiizuTe yroa Mmexay Bektopamu a{5; —2; 7} u b {7; 5; 2}.(OTBeT yKkakuTe B rpaxycax)

e 60

40. HaiizuTe yroa Mexay Bektopamu a {2; 1; 1} m b {-1; —1; 0}. (OTBeT yka:xure B
rpaaycax)

e 150

41. HaiizuTe yroa mexay Bektopavu a{7; 0; -1} u b {7; 4; 4}. (OTBeT yka:xuTe B
rpaaycax)

e 45

42. HaiizuTe yroa Mexay Bektopamu a {7; 2; 1} u b {1; 1; 0}. (OTBeT yKa)uTe B rpaaycax)

e 30

43. Haiigute yroa Mexay Bekropamu a{4; 5; -2} u b{-7; -5; —4}. (OTBeT yKka:KuTe B
rpaaycax)

e 135



44,

45.

46.

47.

49.

50.

51.

52.

53.

54.

HaiiauTe yros mexay Bextopamu a{—4; 1; 1} u b{-1; —1; 0}. (OTBeT yKkaxuTe B
rpaaycax)

60

BuruMcanTh yros Mexay BeKTOpamMmu a(3,3,0) ]| b(3,0,0) . (OTBeT yKkaxkuTe B rpajaycax)
45

BbruucanTe yroj Mexay BeKTOpaMu a(0;4;4) " b(0;3,0) . (OTBeT yKa)uTE B rpagycax)
45

Janbl koopauHaThl Touek: A (1; -1; -4), B (-3; -1; 0), C (-1; 2; 5), D (2; =35 1). Torna
KOCHHYC yria Me:xkay npsimbiMu AB u CD pasen...

-0.7

-0,7

. laubl koopauHaTel Touek: C(3;-2;1), D(-1;2;1), M(2;-3;3), N(-1;1;-2). HaiiauTe

KOCHHYC YIJIa Me/Ay BEeKTOpaMHu CDu W(OTBeT YKaKuTe B rpajycax)
0,7
0.7

Borunciure yroa mexay npambsiMu AB u CD, eciiu
A(3;-2;4),B(4;—1;2),C(6;—3;2),D(7; —3; 1). (OTBeT yKaxuTe B rpaaycax)

30

Beruucaunre yroa mexay npsimbiMu AB u CD, ecain
A(5;—-8;—-1),B(6;—8;—-2),C(7;—5;11),D(7; —7;—9). (OTBeT yKa:xxuTe B rpaaycax)

60

Beruncaure yroa mexay npambsivu AB u CD, ecin
A(1;0;2),B(2;1;0),€(0; —2; —4), D(—2; —4; ).(OTBeT yKa}KUTE B rpaaycax)
0

Beruncaure yroa mexay npambsivu AB u CD, ecin

A(—6;—-15;7),B(—7;—15;8),€(14;-10;9),D(14; —10; 7). (OTBeT YKAKHUTE B
rpaaycax)

45
Hanni Touxku A(1; 3;0),B(2;3; —1),C(1; 2; —1). BeluncjinuTe yroJ Me;k1y BeKTOpamMu
CAuCB. (OTBeT yKa:KUTE B rpajaycax)

60

Haiiqure yroa A TpeyrojibHHKA, BEPUIHHAMH KOTOPOTO SIBJISIIOTCS TOYKH
A(1;-1;3),B(3;—1;1),€(—1;1; 3) (OTBer yKaxKuTe B rpaaycax)



55.

56.

57.

58.

59.

60.

61.

120

Haiiqute yroa B TpeyroibHMKa, BepIIMHAMH KOTOPOr'0 SIBJISIIOTCH TOYKH
A(1;—-1;3),B(3;—1;1),C(—1; 1; 3) (OTBeT yKaxKuTe B rpajycax)

30

Borumciinre yroa Meskay Bekropamu a{2; —2;0} u b{3;0; —3}. (OTBer YKaKnTe B
rpaaycax)

60

BourumcinTe yrosa Mexay BeKTOpamMmu Ei{\/f ; V2 ; 2} " B{—3 ; —3; }. (OTBeT yKaKuTE B
rpaaycax)

135

Boruuciure yroa meskay Bekropamu d{0;5; 0} u B{O; —/3; 1}. (OT1BeT yKaKkuTe B
rpaaycax)

150

BoIumcimuTe yroa Me:kay Bekropamu d{—2.5;2.5;0} u B{—S; 5; 5\/5} (OtBer
YKa:KUTe B IPaycax)

45
Janbl Toukn A(3; —1;0),B(0;0;—-7),€(2;0;0),D(—4;0;3),E(0;—1;0),F(1;2;3),

G(0;5;-7), H(—\/g; V3; 0) Kakue U3 3THX TOY€K JiesKaT Ha II0CKocTH OXy?

O mm OO W >

H
Janwt Touxu A(3;—1;0),B(0;0;—-7),€(2;0;0),D(—4;0;3),E(0; —1;0),

F(1;2;3),6(0;5;-7), H(—\/g; V3; O) Kaxkue u3 2THX TOYeK JIeHKAT HA IJI0OCKOCTH
0yz?

A

B
C
D



E
o F
G
o H

62. Janbl Touku A(3; —1;0), B(0;0;—7),€(2;0;0),D(—4;0;3),E(0; —1;0),

F(1;2;3),6(0;5;-7), H(—\/g; V3; 0) Kaxkue u3 3THX TO4YeK JIeKAT HA IMJI0CKOCTH

o A
e B
e C
e D
o E
o F
o G
o H

63. Jaunbl Touku A (3; -1; 4) , B (-1; 1; -8), C (2;1;-6), D (0; 1; 2). HaiinuTe paccTosiHue
Mexay cepeamHaMu oTpe3koB AB u CD.

[EEN

64. Tanbl BekTOpbl ¢ = (3;—2;1) ma = (2; —3; —1). Haiigure |¢ — 23]

SIS

65. Jansl Touku K (0; 15 1), P (2; -15 3), T (-1; y; 0). HaiinuTe Takoe 3HAYeHHE Y, YTOOBI
BbINOJIHAJIOCH yeaoBue KT = PT.

o -4

66. B kyoe ABCJl A1B1C1/l1, ycTaHOBHTE COOTBETCTBHE MEK/1Y BEKTOPAMM M MX B3aUMHBIM
pasMeleHHeM.

_—— —

Allu B,C;
KOJUIMHEAPHBI

AjAu /1
IIPOTUBOIIOJIOKHO HAITPABJICHbL

BCu AA,

CKPEIMBAIOIINECS



BB; u AA,
HEePIEeHIUKYISPHBI

67. YcTaHOBHUTE COOTBETCTBHE MEXKAY BEKTOPpaAaMU U 3HAYCHUSAMMU UX NJIMH.

n=(0:2;-4)
2./5
a:(O; 1; -3)
V10
C=(-1; 4; 8)
9
b=(1; 2;5)

68. I/ICHOJIb3yﬂ AAaHHBbIC TJIMHBI BEKTOPOB U KOCHHYCBI YJIOB MEKAY HUMH YCTAHOBUTE
COOTBETCTBHEC MEKAY HUMHU U BHAYCHUSMHU CKAJISAPHOI0 MNPOU3BECACHUA BEKTOPOB ¢ma.

¢ = 5, [3l=12, ac)=60°

¢ 3 =30

2] = 3,18 =vZ Aac)=45°
¢-3=3

¢ =5, 3] = 6, Aac)=120°
¢-3=-15

¢ = 4, 18] = 7, Lac)-180°
¢:3=-28

69. OnpeneuTe KOCHHYC yrjia Mex1y BekTopamu a (2; -1;3) u B (1; -4;3)

15
(]

2vo1
7
° 3o
14
© 37
5
© 2o
6
° 7

70. Kakasi M3 JaHHBIX TOYEK JICKUT HA OcH Z?

o A(0:3;1)
o B (0;0;0)
e C(0;0:4)

o D (0;-3;0)



. Haiiqute xoopaunaThl cepennubl oTpe3ka PQ, ecsim P (1,25 -3; 6,3), Q (-2,6; 3,2; -5,1).
0 (-0,7;0,1; 0,6)
0 (1,9;-3,1;5,7)
0 (0,7;-0,1; -0,6)
0O (-1,9; 3,1;-5,7)

. HaliainTe KOOpAMHATHI BEKTOPa ﬁ, ecau A (-3;2; 1), B (1; -4; 3).

AB(4; -6; 2)
AB(-2; -6; 2)
AB(-2; -2; 4)
AB (4;6; 2)

. Haiiqure paccrosinue mexay Toukamu B (-2; 0; 3), K (3; 4; -2).
Va2

V66

233

233

o d-(1.023.2\g=(_1.1._3
. Hailigure cymmy BQKTOpOBd—(3,0,3, 5),a—( >3 4)

(L)
63020
(20.2)
6'30'20
. Touka M — cepennna orpe3xa AB. Hailigure koopaunarsl Touku B, eciin A (25 -15 6), M
(1; 4;0)
B (0; 7; -6)
B (4;7;6)
B (3; -6; 12)
B (0; 9; -6)
. BeruncanTe yros Mexay BeKTopamu ¢ u d, ecan, [¢| = 2, (3| =vV3,Ex3da=3 (8
rpaaycax)
30

. Uemy paBHo pedpo kydoa ABCDA1B1Ci1D1, ecim A (25 05 0), A1 (2; 0; 4)?
-4



4
2
16

. BoIuncmTe pasHoCTh BEKTOPOB 71 — 3, ecmn=(—2;—-1;4), d= (3;1;-1).

(-5; -2; 5)
(1, 0;3)

(5; 2; -5)
(-5, 0; 3)

79. Jlano BeKTOp 8= (6;—8;0). Haiigure KOOPAMHATHI BEKTOpa — 1,58 :

@)

@)

O

80.

(9; 12; 0)

(-9; 12; -1,5)

(9; 12; -1,5)

(-9; 12;0)

Haiigute KoopaAnHATHI TOUKH, CAHAMMETPHUYHOI TOUKe A (-1; 35 2),0THOCUTEILHO TOYKH
Q (3;-1;4).

(5; 1; 10)

(5; -1, 6)

(7 -5; 6)

(-7, 5; -6)

. HaiiguTe pagnyc ¥ KOOpAMHATHI HeHTPa cdepbl X°+y2 + 72 —2x + 4y — 22 =31

0(-1:2;-1),R= +/37

0(1;-2:1),R= /37
0(1;-2:1),R=37
0 (-1:2;-1), R =37

82. lanbl BekTOpbI ¢ = (—1;3;7) n d = (6; 2; —8).Haiigure KoopauHaThl BekTopa 2¢ +

3d

(16; 12; -10)
(20; 12; 38)
(20; 12; -10)
(-2;6; 14)

83. lanbl Toukn A(5;3;2), B(3;—1—4). Haiigure nmuny Bekropa AB .

(@]

2V/14
6v2



o 8
o -12

—

84. Manbl Toukn A(-12;3) u B(1,—14). Pasznoxkure BekTop AB 110 KOOPAMHATHBIM
BEKTOPaM

AB = —2i +3] —K

O

. AB=]+7K

. AB=2i-3j+K
L AB=3-2j-K

85. /laHbI BEKTOPBI é{L‘—B;—l}n 6{—1;2;0}. Haiigute koopauHaThl BekTopa C=a—-b .

. 5{—2;—5;—1’};
o Ci2-5-1.
o 251

86. JlaHbI BEKTOPBI 5{2;—4;3}14 5{— 3;2;1}. Haiignte koopanHaThl BeKTOpa C = a+b.

c{-1-2,-4}

o ;
o 24t

o 124},
o 124

87. Hanbl Toukn A(2;3;-1) u B(4;1-1). Pasiokure BeKTOp ATB M0 KOOPAHHATHBIM
BEKTOPaM

2 AB=-2T+2] K.
5) AB=2-2]+K.
o 4 AB=27-2].

o 1y AB=2T+2]

88. laHbI BEKTOPBI 5{1;—3;—1}1/1 6{—1;2;0}. HaiinuTe KoopauHAaThI BekTOpa C =a + b.

o 101

1



oL
{011
¢{L0,-1}

o)

4.2.3.10. MHOTOrpaHHUKH U TeJia BpallleHus

10.

11.

Tecm:

ILnomans noBepxnocTu Kyda pasHa 18. Haliaure ero nmarosasns.

3

O0beM kyOa paBen 8. HaliinTe njiomajab ero noBepxXHOCTH.

24

Eciin kaxnoe pedpo kKy0a yBeJMYUTH Ha 1, TO ero miomaab NOBEPXHOCTH YBeJIUYNTCS
Ha 54. Haiigurte pedpo Ky0a.

4

Bo ckoJibK0 pa3 yBernuurces 00beM Ky0a, ecyid ero pedpa yBeJM4uTh B TpH pasa?

27

JAuaronans ky0a paBua v12. Haiigute ero od0nem.

8

O0beM kyOa paBeH 24+/3. HaiizuTe ero 1uaroHaJb.

6

Eciau ka:xxnoe pedpo ky6a yBemuuTh Ha 1, To ero 00beM yBeanuntcsa Ha 19. Haiinure
pedpo ky0a.

2

Bo cko0/1bKO pa3 yBeJMYUTCS MJI0IIAAb MIOBEPXHOCTH Ky0a, ec/Ii ero pedpo yBeJIu4uTh
B TpM pa3a?

9

JAunaronananb ky0a paBua 1. Haiigure njomaab ero noBepXHoCTH.

2

Inomans noBepxHocTu Kyda pasHa 24. Haiinure ero odobem.

8

O0bem ogHoOro Kyda B 8 pa3 0osabuie o0beMa Apyroro Kyoa. Bo ckosbko pa3 miomainb
IOBEPXHOCTH MEPBOro Kyda 0oJib1Ie MJI0MaAH NOBEPXHOCTH BTOPOIro Kyba?



o 4

12. IBa pedpa npsiMOYToJILHOTO MapaJuieenuneia, BLIX0ASNE U3 OTHOI BepIIUHBI,
paBHbI 3 u 4. [l10maabs NOBEpPXHOCTH 3TOr0 Napasuiejenunena pasua 94. Haiinure
TpeThe pedpo, BbIXOAsIIIee U3 TOI 7Ke BepIIUHbI.

e 5

13. /IBa pedpa npsiMOYT0JILHOTO MapaJuielenumnea, BLIXOASINE U3 OTHOI BepIINHBI,
paBHbl 1, 2. [Li1omaas noBepxXHOCTH Napasulejenunena pasia 16. Haiigure ero
AMATOHAJIb.

e 3

14. Ilnomaab rpaHu MPAMOYTOJbLHOI0 NapaJulesenunena pasia 12. Peopo,
nepneHInKyJIsipHOe 3TOi rpanu, paBHo 4. Haiigure 00bemM napaJsuiesienumnena.

o 48

15. O6bem npsaAMOYroJiLHOr0 NapaJuiesenunena pased 24. OaHo u3 ero pedep paBHo 3.
HaijiguTe niiomaas rpany napaJuiesienunena, neprneHIuKyJaspHoi 3 ToMy pedpy.

e 3

16. O6beM npsiMOYTroJILHOI0 NapaJuiejenunena pased 60. Iliomaab oaHoii ero rpanu
paBHa 12. Haiinute pedpo nmapaJjuiesienunena, NeprneHIuKy/AspHOe 3TOH rPaHu.

e 5

17. IBa pedpa npsiMOYToJILHOT0O NMapaJuieenuneia, BoIX0AsNe U3 0JHOI BepUIUHBI,
paBHbI 2 1 6. O0bem napasienenunena pasen 48. Haiinure Tperbe pedpo
napaJulesienuinea, BbIXoAsiee U3 TOH e BepUINHbI.

o /4

18. Tpu peOpa npsiMOYroIbHOI0 NapaJijieienunea, BbIXOASHe U3 OIHOW BepIIHHBI,
paBHbI 4, 6, 9. Hajigure pedOpo paBHOBEJINKOI0 eMy Ky0a.

e 6

19. /IBa pedpa npsiMoyroJibHOI0 napaJijiejienumnena, BbIXOAsHE U3 OHOW BePIIUHBI,
paBHBI 2, 4. /lnaronaJs napajjesjenunena pasaa 6. Haiiqure o0bem
napaJjuiesienumnena.

e 32

20. J/IBa pedpa npsiMOYroJibHOI0 napaJjuiejenuiena, BbIXOAAIINE U3 OHOMH BepIIMHbI,
paBHBbI 2, 3. O0bem napasienenunena pasen 36. Haiiaure ero nmaronajs.

o 7/
21. JIBa peGpa npsAAMOYroJibHOr0 NapaJuiejienunieia, BLIX0AsIHe U3 OIHOI BepIIMHBI,

paBHbI 2, 4. /{luaronajib napajuiejienumnena pasia 6. Haiianre miomaab NoBepXHOCTH
napaJulesienumnena.

e 64



22

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

JIBa peOpa npsiMOyroJibHOI0 nMapaJsuiesienuiena, BHIX0AsAMe U3 OHON BePIIMHBI,
paBHbI 1, 2. O0bem napanienenunena pagen 6. Haiiiure nuomanp ero nopepxHocTH.

22

B cocyn, umerommii ¢popmMy NpaBHILHOH TPEYroJbHOM NPHU3Mbl, HAJTUIU BOAY. YPOBEHb
BoabI HocTuraer 80 cm. Ha kakoi BbicoTe Oy/eT HAXOAUTHCS YPOBEHb BO/IbI, €CJIH €€
NepeJInTh B IPYIroi TAaKOM e coCy/l, Y KOTOPOro CTOpOHAa OCHOBAaHMA B 4 pa3a (oJiblie,
yeMm y nepBoro? OrTBer BbIpa3uTe B CM.

5

HajiguTe miiomaab 60K0BOIi MOBEPXHOCTH NMPABWIbHOI IECTHYT0JIbHOM NMPU3MBbI,
CTOPOHA OCHOBAHUsI KOTOPOii paBHa 5, a BbicoTa — 10.

300

Haiigute miiomaab NoBepXHOCTH NMPSIMOii PU3MbI, B 0OCHOBAHUYN KOTOPOIi JIeKUT poMO
¢ IHArOHAJISIMHM, PABHbIMU 6 U 8, 1 00KOBBIM pedpoM, paBHbIM 10.

248

Haiinute 6oxoBOe pedpo NpaBUIBHOM YeThIPEXYr0JbHOM MPU3MBbI, €CJIM CTOPOHA ee
ocHOBaHu#A paBHa 20, a muiomaas noBepxHocTu pasua 1760.

12

OcHoBaHMeM NPSAMON TPEYroJIbHOWH MPU3MBbI CJIY:KUT NPSAMOYTOJIbHBIH TPEYroJbHUK C
Kareramu 6 u 8, 6oxkoBoe pedpo paBHo S. Haliinte 00beM NpU3MbI.

120

OcHoBaHMeM NPAMOM TPEYroJabHON NPU3MBbI CJIYKHT NPSAMOYTOJIbHBINA TPEYTrOJIbHHUK €
kaTteramu 6 u 8, Bbicora npusmsbl papHa 10. Haiiiure nuiomann ee noBepxHocTH.

288

IL1omaas MOBEPXHOCTH NPAaBUJIBLHON TPEYroJibHOM NMpPU3MbI paBHa 6. Kakoii craner
IUIOINA/Ab MIOBEPXHOCTH NIPU3MBI, €CJIM Bee e¢ pédpa yBeainyaTcsi B TpH pas3a, a popma
OCTAHETCH MPeKHen?

o4

OcHoBaHMeM NPSAMOM TPEYTroJbHON NPU3MBbI CJIY:KUT NPSAMOYT0JIbHbIH TPEYIr0JbHHUK C
KaTeramu S u 12, 6oxoBoe pedpo npusmsbl paBHo 8. Halinute niomaab 60x0Boit
MOBEPXHOCTH NPHU3MBI.

240

OcHoBaHMeM NPSAMOM TPEYTroJbHON MPU3MBbI CJIY’KUT NPAMOYTOJIbHbINA TPEYTr0JIbHUK C
kaTeTamu 9 u 40, 6oxoBoe pedpo npusmsl paBHo 50. Haiianre niiomaas 60KoBoii
MOBEPXHOCTH NPHU3MBI.

4500

OcHoBaHMeM NPSIMOM TPEYroJIbHON MPU3MBbI CJIY:KUT NPSAMOYT0JIbHBIH TPEYroJbHUK C
kateramu 3 u 5. O0bem npusmbl pasel 30. Haiinure ee 60koBoe pedpo.



o 4

33. B npaBuibHO# TpeyroJbHoii nupamuae SABC ¢ BepuinHoii S 6uccekTpHChI
Tpeyroibunka ABC nepecekartes B Touke O. [Llnomans Tpeyronbauka ABC paBua 2;
o0beM nupamuabl pasen 6. Haligure nimny orpe3ka OS.

e O

34. B npaBWiIbHOM TpeyroJibHoii nupamuge SABC menuanbl
ocHoBaHusi ABC nepecekarorcsa B Touke O. Ilnomaas Tpeyroibunka ABC paBHa 9;
o0beM nupamuabl paBen 6. Haligure nimny orpeska OS.

o 2
35. B npaBuiIbHO# TpeyroJbHoii nupamuge SABC menuanbl

ocHoBanust ABC nepecekarores B Touke O. Ilimomans Tpeyroibsunka ABC paBha 2;
o0bem nmupamuabl pasen 5. Haiiaure nnuny orpeska OS.

e 75
e 75

36. B npaBuibHOIi TpeyroJibHoii nupamuae SABC meauanbl
ocnoBanust ABC nepecekaiorcst B Touke O. Iliomaas Tpeyronbauka ABC paBna 2;
o0bem nmupamuabl pasen 4. Haiinure noinny orpeska OS.

® 6

37. B npaBWIbHON YeTbIpexyroabHoii nupamuae SABCD Touka O — neHtp
ocHOBaHmus, S — BepmuHa, SO=15, BD=16. Haiinute 60xoB0oe pedopo SA.

e 17

38. B npaBwiIbHO# YeTbIpexyroibHoii mupamuge SABCD Touka O — ueHTp
OCHOBaHMs, S — BepmuHa, SB=13, AC=24. Haiinute 60oxoBoe pedpo SO.

® 5

39. B npaBuiIbHON YeTbIpexyroiabHoii nupamuae SABCD Touka O — neHTp
ocHoBaumus, S — BepmuHa, SO=8,BD=30 . Haiigute 60xoB0e pedpo SC.

e 17

40. B npaBWIbHOI YeThIpexyroabHoii mupamuae SABCD Touka O — 1eHTp OCHOBaHMS,
S — Bepmuna, SD=10, SO=6. Haiigurte njauny orpe3xka AC.

e 16

41. B npaBWILHOH YeTbIpexyrojbHoii nupamuge SABCD touka O — neHTp ocHOBaHMs, S —
BepmuHa, SO=12, BD=18. Haiizute 60xoBoe pedpo SA.

e 10

42. OcHOBaHHEM NMUPAMU/bI ABJIsAETCHA NMPAMOYIoJILHUK co cTopoHamMu 3 u 4. Ee 00bem
paBeH 16. Haiigure BbICOTY 3TOM MUPaAMHU/BbI.

o /4



43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

HajiguTe 00beM NPaBWIbHOM TPEYTroJbLHOW MUPAMU/IbI, CTOPOHBI OCHOBAHMS KOTOPOM
paBHBbI 1, a BbICcOTa paBHa V3 .

0.25
0,25

Haiigute BbICOTY NPaBUIbHOM TPEYrobHOM MUPAMU/IbI, CTOPOHBI OCHOBAHMSI KOTOPOii
PaBHBbI 2, a 00beM paBeH V3.

3

B npaBwiIbHOI YeThHIPEXYyroJIbHOM MMpaMujie BbICOTA paBHA 6, 00K0BOE pedpPo paBHO
10. Haiigute ee 00beM.

256

Haiigute miomaab 60K0BOH MOBEPXHOCTH NMPABUJILHON YeThIPEXYroJbHOM NUPaMM/IbI,
CTOPOHA OCHOBAHHUS KOTOPO# paBHa 6 M BbICOTA paBHa 4.

60

B nmiaMHAPHYECKOM cocyae YPOBEHb KUAKOCTH Jocturaer 16 cm. Ha kakoii BeicoTe
Oy/eT HAXOIMThCSI YPOBEHb KHIKOCTH, €CJIN ee IepeJIuTh BO BTOPOii cocy/l, AnaMeTp
KOTOPOro B 2 pa3a 0ojibie nepsoro? OTBeT BbIpa3uTe B CM.

4

O0beM nepBoOro nMJaAMHAPA paBeH 12 M3. Y BTOPOro HWJIMHAPA BbICOTA B TPHU pa3a
0oJiblIIe, 2 paJiNyC OCHOBAaHUSI — B /IBa pa3a MeHblle, 4YeM y nepsoro. Haiigure o0bem
BTOPOro nuauHapa. OTBer faiirte B KyOH4eCKHX MeTpax.

9

Paguyc ocHOBaHus1 IMJIMH/APA paBeH 2, BbicoTa paBHa 3. Haliaurte muiomanb 60KoBoi
NMOBEPXHOCTH LUJIMHAPA, 1eJICHHYIO HA TT .

12

B nnanHApuyeckuii cocya HaIUJIM 6 Ky6. cM Bo/ibl. B Boay M0JIHOCTHI0 OTPY3HJIH
AeTajb. IIpu 3TOM ypoBeHb KHAKOCTH B cocyAe yBeanduics B 1,5 paza. Haiinure
00béM getanu. OTBeT BhIpa3uTe B KY0.

3

JJIMHa OKPY’KHOCTH OCHOBAHHS LUJIMHAPA paBHa 3, BbIcoTa paBHa 2. Haiinure
IUI0IAAb OOKOBOIM MOBEPXHOCTH IUJIHHAPA.

6

Ilaomans oceBoro ceveHust nMJanHApPa paBua 4. Haiigure miomaab 00K0oBoOi
NMOBEPXHOCTH IWJINH/PA, IeJTeHHYI0 HA TT.

4

JlnuHa OKPYKHOCTH OCHOBaHMS HUJIMHAPa paBHa 3. Ilnomaas 60K0BOW MOBEPXHOCTH
paBHa 6. HailiquTe BbICOTY HWJIMHIPA.



54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

2

Ilnomanb 60K0BOI MOBEPXHOCTH LWJIMHAPA paBHa 27T, a AUaAMeTpP OCHOBaHus — 1.
Hajigure BbICOTY HWJIHHAPA.

2

IInomanb 60K0BOI MOBEPXHOCTH WJINHAPA paBHA2T , a BbicoTa — 1. Haiinure
AUAMETP OCHOBAHMHI.

2

O0bem konyca paBeH 16. Uepes cepeaqnHy BbICOTHI NAPAJLJIEJILHO OCHOBAHUIO KOHYCA

NMPOBEIEHO ceYeHne, KOTOpPOoe ABJISIETCSl OCHOBAHMEM MEHbIIEero KOHyca ¢ TOH ke
BepmiuHoii. Haiiinte 00beM MeHbLIIET0 KOHYCA.

2

Bo cko0/1bK0 pa3 yMeHbIIUTCH 00BbEM KOHYCA, €CJIM ero BbICOTa YMEHBIIUTCHA B 3 pa3a, a
paanyc OCHOBAHHS OCTAHETCS MPEKHUM?

3

Bo cko/1bK0 pa3 yBeJIHYUTCSI 00beM KOHYCa, eCJIH PAJAUYC €ero OCHOBAHMSA YBeJIHUYHUTCH B
1,5 pa3a, a BbICOTa OCTAHETCS MPeKHen?

2.25
2,25

BobicoTa koHyca paBHa 6, o0pasyromasi papHa 10. Haiinure ero o0bem, 1eJIeHHbIH Ha TT.

128

Konyc nmosryyaercst npu BpanieHuy paBHOOeAPEHHOr0 NPSIMOYT0JILHOTO
Tpeyroasuuka ABC Bokpyr kartera, papHoro 6. Haiiqute ero o0bem, AeJIeHHbI Ha TT .
72

JJInHA OKPY’KHOCTH OCHOBAaHHs KOHYCa paBHa 3, oOpasywomasi papHa 2. Haligure
IUI0IAAb OOKOBOM NMOBEPXHOCTH KOHYCA.

3

Bo cko/1bKO pa3 yBeIMUHUTCA IUIOIIAAb OOKOBOW MOBEPXHOCTH KOHYCA, €CJIM ero

oOpasymomasi yBeJn4uTcst B 3 pasa, a paIuyc OCHOBAHHMS OCTAHETCH MPeKHUM?

3

Paaunyc ocHoBaHus KOHYca paBeH 3, BbicoTa paBHa 4. Haiijure niiomaab moJiHoi
NMOBEPXHOCTH KOHYCA, 1eJIeHHYI0 Ha TT .

24

BricoTa koHyca paBHa 4, a ntuameTp ocHoBanusi — 6. Haiiiure o0pa3yrounyro KoHyca.

5



65. BeicoTa KOHYca paBHa 4, a uIMHA oOpa3ylonleid — 5. HaiiiuTe 1mamerp oCHOBaHUA
KOHYCa.

® 6

66. lnamMeTp OCHOBaHMSA KOHYcCa paBeH 6, a JiiuHa oopa3ylomeil — 5. Haiiainre BbicoTy
KOHYCA.

o /4

67. Ilnomaab ocHOBaHMsI KOHYca paBHa 167, BbicoTa — 6. HalinnTe niomaab oceBoro
CeYeHHUs1 KOHYyca.

o 24

68. BoicoTa KoHyca paBHa 8, a 1iuHa odpasyromeii — 10. Haiiqute nmiiomans oceBoro
ceYyeHHsl ITOro0 KOHyca.

e 48

69. /luameTp ocHOBaHMS KOHYca paBeH 12, a nuuHa oopa3ymoumeili — 10. Haiiniure nuiomanp
0CEeBOI0 CeYeHUs ITOr0 KOHYca.

e 48

4.2.3.11 DaeMeHTHl KOMOMHATOPUKH, CTATUCTUKH M TEOPUHU BEPOSITHOCTEI

Tecm:

1. KakoBa BepOSITHOCTb TOro, YTO NpU U3BLATUM OOHOW KapTbl U3 Konoabl B 36
NIUCTOB UrPOK BbIHET KOPONSA NUK?

o 2
e 1/36
o 1/25
o Va

2. KakoBa BEepOATHOCTb TOro, YTO NpU U3BATUN OQHOM KapTbl U3 Konoabl B 36
JINCTOB UrPOK BbIHET CEMEPKY YEPHOU MacTu?

o 1/22
o 1/16
o Ya

e 1/18

3. KakoBa BepOATHOCTb TOro, YTO Ha OTKPLITOM Hayrag nucTte OTKMAHOro
KaneHpapa Ha siHBapb okaxeTtcs 10-e uncno?

o V2
o 1/5
e 1/31



1/27

KakoBa BepoOSITHOCTb TOro, 4YTO Ha OTKPbITOM Hayrag rfucte OTKUMAHOro
KaneHaapa Ha AHBapb oKaxeTtcs 32-e yucno?

1

2

Va

0

B kopobke HaxopsaTca 2 OGenbiX, 3 4YepHbiX U 4 KpacHbIX wapa. Hayrap
BbIHUMaeTCA oOAMH wWap. Hantm BepoOATHOCTb TOro, 4YTO BbIHYTbIA Lap
YepPHbIN.

5/9
2/3
1/3
1

B kopobke HaxopaTcAa 2 OGenbiX, 3 4YepHbIX M 4 KpacHbIX wWwapa. Hayrapg
BblHUMaeTCA OoAUH Wwap. Hantu BepoATHOCTb TOro, YTO BbIHYTbIN Wap G6enbin
WUIN YepHbIN.

7/9
2/3
1/3
5/9
B notepee yuyactBytoT 100 6uneToB, cpean KOTOpbIX 5 BbIMrpbIWHbIX. Hayrag

6epyt oauH Owunetr. KakoBa BepOATHOCTb TOro, 4YTO B3ATbIM Ouner
BbIUIPbIWHbLIN?

4/5
2
3/20
1/20

BpolweHbl ABe urpanbHbie KOCTW. Hantu BepPOATHOCTb TOro, 4TO Ha nepBoﬁ
KOCTM BbIMNano YUCso 2, a Ha BTOpOﬁ He4YyeTHO€e 4Yucrno.

1/12
2
1/13
2/3

BpoleHbl ABe urpanbHble KOCTU. HanTu BepoATHOCTb TOro, YTO Ha NepBoOM
KOCTM BbiNasio YeTHOE YUCII0, a HA BTOPOM KpaTHOe TpeM.



o 1/9

e 1/6
o 2/9
o 1/3

10.U3 nonHoro Habopa AOMMHO, He rNAAsA, W3BMEKalT ABe KOCTAWKU. HanTu
BEepPOATHOCTb TOro, 4TO Ha Ka)K.D,OVI N3 KOCTAWEeK oAdHa nNOoJIOBUHKaA 6yﬂeT
«NyCTOMY.

o 11/33
o 2/5

o 4/19
e 1/18

11.Hantn BepOATHOCTb TOro, YTO B pe3ynbTaTe OAHOro GpocaHusi UrpanbHom
KOCTU BbiNagaeT Yucno, otTnmyHoe ot 1.

o 1/6
o 1/3
o 1/12
e 5/6

12.HaTi BepOATHOCTb TOrO, YTO Hayrag BbiHyTas U3 MOJIHOro Habopa AOMMHO
OfHa KOCTb OKaXxeTcsl He Ay6nem.

e 0,75

13.BepoATHOCTbL NonagaHusi MA4ya B KOP3MHY, OPOLLEHHOro OAMH pa3 HEKOTOPbLIM
6acketbonucrtom, pasHa 0,4. Hautn BepoATHOCTbL TOro, 4YTo, OPOCUMB MAY B
KOP3M1HY, 3TOT 6ackeTO0ONMCT NpoMaxHeTCs.

e 0,6

14.Hayragq Ha3bliBaeTCA OAHO M3 NepBbIX TPUHaALATU HaTypanbHbIX 4Yucen.
PaccmaTtpuBaroTca coObiTUA: A — Ha3BaHHOE YMCIO ABMAETCA YeTHbIM; B —
Ha3BaHHOE YUCIIO KpaTHoOe TpeM. YCTaHOBUTb, ABMAKTCA N cobbitns A n B
He3aBUCUMbIMMU.

e He aBndawTCcsa

15.BepoATHOCTb BbIUrpbIlla HA HEKOTOPOW OMpXKe B TeYeHue KaXaoro u3 AByX
dukcmnpoBaHHbix AHen paBHa 0,3. Hantm BepoATHOCTb TOro, YTO Ha 3TOW
OupKe BbIMIpbIWN MPOU3OUAYT B KaXAbIA U3 3TUX ABYX AHEN.

e 0,09
16.BepoATHOCTb BbIMIpbIlla HA HEKOTOPOM OUpXKe B TeYeHue KaXk[oro U3 AByX

coukcupoBaHHbIX AHen paBHa 0,3. HauTm BepoOATHOCTbL TOro, YTO Ha 3TOM
Oupxxe ABa 3TUX AHA He OyaeT BbIUrpbIlIEent.

e 0,49



17.BepoATHOCTb BbIUTpbilla Ha HEKOTOPOM OUpXKe B TeYeHUe Kaxaoro us AByX
c¢oukcnpoBaHHbIX gHen paBHa 0,3. HauTn BepoOATHOCTb TOro, YTO Ha 3ITOM
Oupxxe BbIUTPbIWX NPOM30OMAYT XOTA Obl B OAMH U3 ABYX (PUKCUPOBAHHbIX
OHen.

e 0,51
18.[0Ba cTpenka He3aBMCUMO ApPYr OT Apyra CTPensalT No MuleHn. BeposTHOCTb
nonagaHus No MMULLUEHU y nNepBoro ctperika pasHa 0,65, y BToporo pasHa 0,8.

HanTtn BepoAATHOCTb TOro, YTOo XOTA Obl OAWH W3 CTpenkoB nonaget no
MULLEHN.

e 0,93
19.[1Ba cTpenka He3aBMCMMO APYr OT Apyra CTPenslT No MulieHU. BepoAaTHoCcTb

nonagaHus No MULLUEHU Yy NepBoOro ctpesika pasHa 0,65, y BToporo pasHa 0,8.
HanTn BepoATHOCTb TOro, YTo XOTA 6bl OAUH NPOMaXHEeTCH.

e 0,48

20.BepoATHOCTb TOro, YTO JlamMrnoyka B JIIOCTPe Neperoput B TeveHue ropaa,
paBHa 0,3. CuuTtas, 4YTO Kaxpgasi M3 [OBYX TaKuMX JlaMno4yek B JOCTpe
neperopaeT He3aBUCUMO OT APYron, HAUTU BEPOSATHOCTb COOLITUSI B TeYeHue
roga He neperopuT XoTA 6bl O4HA Nammnoyka.

e (0,91

21.CKOonNbKO pasfuyHbIX ABY3HAYHbIX 4Yucen € pasHbiIMU uUupamMum MOXHO
3anucatb, ucnonb3ays undpbl 4, 51 6?

e 6

22.CKONbKO pasfuyHbIX ABY3HAYHbIX 4Yucen C pasHbiIMU uUudpamMum MOXHO
3anucatb, ucnonb3aysa undgpst 6, 7, 8 n 9?

o 12

23.CKONbKO pasfuyHbIX ABY3HAYHbIX 4Yucen C pasHbiIMU uUupamMum MOXHO
3anucatb, ucnonb3aya undgpsi 0, 3, 5n 7?

e 9

24.CKONbKO pa3nUyYHbIX TPEX3Ha4YHbIX YNcesl MOXKHO 3anucaTb C NOMOLLLIO Luudcp
8 n9a?

e 8

25.CKONbKO pa3nM4HbIX TPeX3Ha4YHbIX YNCENT MOXHO 3anMcaThb C NOMOLWbLIO Uncp
0ns5?

e 4

26.CKonbkKo Pa3nnUYHbIX qublpeXGyKBeHHblx CJ108 MOXHO 3anucaTtb C NOMOLWbLIO
OYKB «M» U «a»?

e 16



27.CKONbKO pa3fnUYHbLIX YeTbIPeX6YKBEHHbIX €108 MOXHO 3anucaTh C MOMOLLbIO
OYKB «L», «a» U «n»?

e 81

28.MyTewecTBEeHHNK MOXeET nonacTb M3 NyHKTa A B NyHKT C, npoexaB 4epe3
nyHKT B. Mexay nyHktamm A n B nmerotca Tpu pasnuyHble AOpOru, a Mmexay

nyHktamm B un C — yeTbipe pasnuuHble aoporu. CKonbko cyulecTByeT
pPa3nNu4HbIX MapLIPYyTOB MexXxay NyHKTamu A u C?
o 12

29.4Y7106b1 NONactTb M3 ropoga M B ropoa K, HyXHO npoexaTb 4Yepe3 ropoa H.
Mexay ropogammn M u H nmerotca 4 aBrogoporu, a us ropoga H B ropoa K
MOXHO nonactb nNMb6o noesgom, nNMb6o camonetomM. CKONbKO cylecTByeT
pa3nu4HbIX cnoco6oB aobpaTbes us ropoga M B ropoa K?

e 8

30.CKkonbkumMm crnoco6amm MOryT 3aHATb o4vepenb B LWKONbHbIM Oycder 5
y4yawmxca?

e 120

31.HanTu 3HayeHue P-.

e 5040

32.HainTtun 3HauyeHue Ps.

e 40320

33.CKkonbKuMmM cnocobamm MOXHO paccaguTb YeTBepbIX AeTen Ha YeTblpex
CTyNnbsiX B CTOJIOBOW AeTCKOro caga?

o 24

34.CkonbKumMu cnocobamm MoOryT 3aHATb MecTa 5 yyawuxcs Knacca 3a NATbH
OAHOMECTHbIMM NapTamun?

e 120

35.CKONbKO pasfiMyHbIX MNATU3HAYHbIX 4YMCEeNn, He coaepXawmx OAUHAKOBbIX
uudp, MOXHO 3anucatb ¢ nomouwbro uucgp 1, 2, 3, 4, 5 TaK, YTOObLI NepBon
O6bina undpa 4?

o 24
36.CKONbKO pasfuU4YHbIX NATU3HAYHbIX 4YUCesl, He coAepXaluxX OAUHAKOBbIX

uncp, MOXHO 3anucatb ¢ nomouwbio uudcp 1, 2, 3, 4, 5 Tak, YTOObLI NepBomn
Obina uudpa 2, a nocneaHen — uncpa 4?

e 6
37.CKOnbKoO Pa3fINyHbIX MNATU3HAYHbLIX 4YUcesl, He coAaepXxalwux OAMHAKOBbLIX

uudp, MOXHO 3anucaTtb € nomowbio uucdp 1, 2, 3, 4, 5 TaK, 4YTOOLI
nocnegHMMm 661K uncpbl 1 1 2, pacnonoxeHHble B NOO60M nopsake?



o 12
38.HanTtn 3Ha4yeHne BblpaxeHuUs %
o 23

o 25
o 36
o 32
14!

39.HanTn 3HaYyeHne BblpaKeHUs E
o 181

o 192

o 236

e 182

40.HanTtun 3HaYeHune BblpaXeHus %
o 3/7

o 2

o 5/7

o 1/7

41.HanTmn 3Ha4YeHne BblpaKeHUs %
e 55

o 22

o 33

o 45
42.BblumcnuTb Al
e 5
43.BbluncnuTb A%
o 12
44.Bblumcnutb Al

e 720
45.BblumcnuTb A3

e 336

46.CKonbKMMM cnocobamMu ons yvyacTusi B KOHhepeHUMn u3 9 YyrneHoB Hay4YHOro
obLecTBa MOXHO BbiOpaTb YeTBepbIX CTYAEHTOB?

e 126

47.CKONbKO pa3fM4HbIX aKKOpAOB, coaepXxawmx 3 3ByKa, MOXXHO obpa3oBaTb U3
12 KnaBuLl O4HON OKTaBbl?

e 220

48.B nomeweHun 16 namn. CKONbKO cCyllecTByeT BapuaHTOB €ro OCBeELLeHus,
ecrnv oQHOBpPEMEHHO AOJKHbI cBeTUTbCA 14 namn?

e 120



49.Ha nnockoctu oTme4vyeHo 13 Touek, NpuyYeM HUKakme 3 U3 HUX He nexaTr Ha
oaHoW NpsAMON. CKONbKO pa3nnyHbIX OTPE3KOB MOXHO NMOCTPOUTb, COeAUNHARA
3TN TOYKM NONapHoO?

e 78

50.Ha okpyXHOCTU oTMe4eHO 12 TouyeK. CKONbKO pPasfiUyHbIX TPeyrorbHUKOB C
BepLIMHaMM, BbiIGPaHHbLIMU U3 3TUX TOYEK, MOXXHO NOCTPOUTL?

o 220

51.Haittn 3HaveHme C}
e 6

52.HanTtu sHauyeHue C2
o 21

53.HainTu 3HaueHue C3
e 56

54.HanTtun 3HaveHue C3,
e 10

55.HaiTi 3HaveHne, NnpeasapuTenbHo ero ynpoctus Ci% + C13
e 105



4.2.4. KoHTpOJIbHBbIE PadoThI 10 pa3aesiamM

4.2.4.1 Ctrenenn u kopHu. CteneHHasi pyHKuus

Oopaszoseamenvhvle pe3ynbmamol, noonexcaujue nposepke (j1emeHmaol):
[1P6 01, ITP6 02, ITP6 03, TTP6 05, ITP6 06, ITP6 14.
[1Py 1, ITPy 5, I1Py 6, ITPy 7, [1Py &, I1Py 18, I1Py 19.

Konmponwvnaa paooma 1

Bapuanr 1
B 3apanusax 1-4 ykaxuTe npaBUIbHBIA OTBET.
[Tpu BeIMOTHEHNH 3a/1aHU S-6 3aMUIINTE X0/ PEIICHHUS U OTyYCHHBII OTBET.

V128

1. Haiinure 3HaUEHHE YUCIOBOTO BHIPAXKEHUSL: 4\/§

a);l; 0)4; B)2; r)%.

1 1 3
2. Haiinure 3HaYeHUe YMCIIOBOrO BhIpakeHus: 82:(86-92).

Vaa

3. YnpocTure BhIpaxeHHe:

2 Ya, ¢ Va,

B) ‘/E; T') Ipyroi OoTBeT.
2

a3 - a3
1
4.Y1IpocTUTE BBIpaKEHHE: a’-1
1
1 2 1 1
3 3 3
a) @’ 6) a’, 3)03‘1; r) @ +1

5. Pemnre ypaBHeHus:

a) Vx+1=x-5 ; 6) V3x—1—+Vx+2=1.

6. Pemnte HepaBeHcTBA:

a) V4—2x=>3; 6) Vvx+15>5-—-x.
Bapmuanr 2

B 3ananusix 1-4 ykaxkurte npaBUIbHBIN OTBET.
[Tpu BIOTHEHUHN 3a7aHUI 5-6 3aMUIINTE X0/ PEIICHHs U TOTYYEHHBINA OTBET.

{/128

1. Halinute 3HaY€HHUE YHUCITIOBOTO BBIPAKECHUS: Q/E

a) 3; 0)4 ; B)2 ; r);.

2 1 1
2. HaiiuTe 3HaYCHHUE YMCIIOBOTO BhIpakeHus:: 93 : (96 X 83 ).

A7: ©4: i DS,
Vava

3. Ympoctute BbIpaKeHHE:



a) G\/E; 6) %; B) Va ;  T) IpyTrO# OTBET.
1

a?- 25

1

6
4. Yupoctuts Beipaxenne: @0 5

1
1 1 1 1
a) a’ 6)a® -5, B)ag—S; r) a® +5,
5. Pemnre ypaBHeHus:
a) V2x—1=x—2; 6) VI2+x—V1—-x=1.
6. Pemure HepaBeHCTBA:
a) V4 —2x<2; 6) Vx —3 >x—5.

4.2.4.2 Tloka3atejbHasi QyHKIHSA

Oopaszosamenvuvle pe3ynvmamel, nooaeHcaujue npogepKe (InemeHmol):
I1P6 01, TTPG6 02, ITP6 03, TTP6 04, TIP6 05, ITP6 06, I1P6 14.
[TPy 01, ITPy 05, ITPy 06, ITPy 07, ITPy 08, ITPy 18, ITPy 19.

Konmponvnas paboma 2

BapuanTt 1
B 3apanusax 1-4 ykaxute npaBUIbHBIN OTBET.
[Tpu BeIOTHEHUHU 3aaHUI 5-6 3aMUIINTE X0/ pEIeHHs U TOTYYEHHBINH OTBET.

1. Cpasnute uncna 32 u 373:
1)< 2) > 3)=  4) Henb3s CPABHUTD.
2. Pemute ypaBHeHue 3*=9 :

1)1, 2)2; 3)3; 4)-1.

3. Pemure ypaBraenue 100°=10 :
1, 2)2; 3)0,5; 4)-1.

4. Pemnre HepaBeHCTBO 2°<8 :
1) x<2; 2) x>2; 3) x<3; 4) x>3 .

5. Pemuthb ypaBHEeHUS:

a) 3233 =2; 6) 25%+4x5% - 5=0,
6. Pemnth HepaBeHCTBa:

a) (z)7 = 1; 6) 9% - 2x3x <7,

Bapuanr 2
B 3aganusx 1-4 ykaxxurte MpaBUILHBIN OTBET.
[Ipu BeIMONIHEHNH 3aJaHUN 5-6 3aMUIINTE X0/ PEIICHHs U TOJTYUYCHHBINA OTBET.

1. Cpasuute uncna 43 u 472:
1)< 2) > 3)=  4) Henb3s CPABHUTD.



2. Pemure ypaBHeHue 2°=8 :
H1; 2)2; 3)3; 4)-1.

3. Pemure ypaBHeHue 25'=5 :
1)1, 2)2; 3)05; 4)-1.

4. Pemte HEpaBeHCTBO 67<36 :
1) x<2; 2) x>2; 3) x<3; 4) x>3.

5. Pemuth ypaBHEeHuUS:

a) 42 + 41=5; 6) 9°-10x3*+9=0.

6. Pemuth HepaBeHCTBA:

a) (2)y5<1; 6) 25% < 6x5%—5.
7

4.2.4.3 Jlorapudmsl. JJorapupmudeckas pynkuus

Oopa3zosamenvhble pe3yibmamol, nooaexcauiue nposepke (j1emenmot):
I1P6 01, TTP6 02, ITP6 03, T1P6 04, TIP6 05, ITP6 06, I1P6 14.
ITPy 01, ITPy 05, ITPy 06, ITPy 07, ITPy 08, ITPy 18, ITPy 19.

Konmponsnasa paboma 3

Bapuanr 1
B 3apanmsx 1-4 ykaxute npaBUIIbHBIN OTBET.
[Tpu BHINOTHEHUH 3a1aHUN S-7 3aNUILNTE X0 PEIICHUS U MOTYYEHHbIN OTBET.

1. Beruucoute 10028 :
1)1, 2)2; 3)3; 4)4.
2. Bwramcnure |09381—1:
1) -4; 2)-3; 3)-2; 4)-1.
3. Beramcure  2°1°9,° :

1) 81; 2)27; 3)9; 4)8.
4. Bpraucnure logi2 24 - 109122 :
1) 5; 2) 2; 3) 13; 4) 1.

5. Pemuth ypaBHEeHuUS:
a) log 2(3x +1) = 3; 0) log,(4 —x) +log,3 =1
B) log3x + 4log,x — 5 = 0.
6. Periuth HepaBeHCTBa:
a) log3(4—-2x) > 1; ©6)logo,7(4x-2) < logp,7 (3x+1).
JonoiHuTEIbHASA YACTh




7. Ilyctp Bkmaguuk nojoxui B 6ank 10 000 py6uneii mox craBky 12 % ronoBbix. Uepe3 CKOIBKO
JIET €ro BKJIAJ yABOUTCS?

Bapuanrt 2
B 3amanusax 1-4 ykaxure npaBUJIbHBIN OTBET.

HpI/I BBITTOJTHEHUH 3aJaHUM 5-6 3anumnTe X0 PCUHICHUA U HOJ'Iy‘IGHHBIﬁ OTBCT.

1. Beruucaure 109381 :

1) 1; 2) 2; 3) 3; 4) 4.
2. Beraucinure Iog4i :

1) -4; 2)-3; 3)-2; 4)-1.
3. Beramciute 32998 ;

1) 81; 2)27; 3)9; 4)12.
4. Beraucnute logs 15 — logs 5.

1) 5; 2) 2; 3) 13; 4) 1.
5. Petuth ypaBHeHwUS:
a) logs(2x-4)=2 ; 0) loge (7—x) +logs 2 =1,
B) logZx — 2logzx — 3 = 0.
6. Pemuth HepaBeHCTBA:

a) logg(5-2x) >1; ©6) logp5(3x+2) < logo5 (x—1).

JIONmOJIHUTEJNLHAA YACTh

7.Ilycte Brmaguuk mojoxui B 6ank 10 000 py0. mox craBky 18% romoBeix. Uepes CKOJIbKO JIEeT
€ro BKJIaJ ctaHeT Oosblie B 3,6 paza?

4.2.4.5 OcHoBbl TpUroHomeTpun. Tpuronomerpuyeckue pyHkium

Oobpaszosamenvhusle pe3ynbmamol, HoONeHcAU{Ue npogepke (I1eMeHnbl):
ITP6 01, ITP6 03, ITP6 05, I1P6 14.

I1Py 01, ITPy 06, ITPy 07, ITPy 08, I1Py 18, ITPy 19.

Konmponvnaa paooma 4

Bapmuanr 1
B 3ananusx 1-4 ykaxurte npaBUIbHBIN OTBET.
[Tpu BIONTHEHUHM 3aaHUI 5-7 3aMUIINTE X0/ PEIICHHs U TOJTYYEeHHBINA OTBET.

1.Beruuciure sin 30°
105 2)1; 3)?: 4)?

2. Haiinute 3HaueHue Beipaxkenus 2 sin 30° + 6 cos 60° — 3c¢tg30° + 9tg30°



1)4;, 2)-4; 3)6; 4)4V2
3.Yupocture cos(m — @) cos(2m — a) + cos?a, ucnons3ys GpopMybl IPUBEICHUS
1. 2cos?a; 2)1;3)0; 4)2sin’o.
4. Onpenenute 3uaK Bepaxenus: sinl110°- cos 110°.
1)+ 2) -

5. Ilo 3aganHOMY 3HaUEHHUIO TPUTOHOMETPHUYECKON (DYHKIIMU, HAWAUTE 3HaUeHne Ctg
- 3
o, ecu Sin 0=0,8 u E< o<T.
6. Pemure ypaBHeHue:
. V3 .
a) cos3x+cosx=0; 6)sm2x+?s1n2x=0.

. 1
7. Pemute HepaBeHCTBO: (SiNX + COSX)2> 3

Bapunant 2
B 3apanusax 1-4 ykaxute npaBUIbHBIN OTBET.
[Tpu BeIONTHEHUHU 3a7jaHUi 5-7 3aUIINTE X0/ PEIIEHHs U TIOJTY4YEHHBIA OTBET.

1. Beruucnure cos 30°:
1) 05 2)1; 3) ?: 4) ?
2. Haiinure 3HaueHue Boipakenus: 2 €os 30°- 6 sin 30° - ctg 30° + 9 tg 45°:
D4, 2)-4; 3)6; 4)5
3. Vmpocture sin(r — a) cos (g - a) + cos?a , ucnonb3ys GopMyJIbl IPUBEICHUS
1) 2cos’a;  2)1; 3)0  4)2sin%a.

4. Ormpenenute 3HaK BeipaxeHus: sin100°- cos 100°
1) +; 2)-.

5. Ilo 3agaHHOMY 3HaUEHHUIO TPUTOHOMETPUUYECKON (DYHKIMHU, HallauTe 3HaueHue tg o,
ecim cos o= 0,8 I/Ig <a<m.

6. Pemnre ypaBHeHue:
a) sin5Sx+sin3x=0; 6) cos?x+3sinx=0.

. V2
7. Pemure HepaBeHcTBO:  (COSX - Sinx)? > -

4.2.4.6. Ilpou3BoaHasi pyHKUNHU, ee IPUMEHEHHE

Oopaszosamenvhble pe3yibmamol, nooaexcauiue nposepke (I1emMeHmbl):
[1P6 01, TTP6 04, TTP6 06, TTP6 14.

[1Py 01, ITPy 06, ITPy 07, TPy 08, ITPy 09, ITPy 10, ITPy 11, IIPy 18, ITPy 19.
Koumponwvnaa paboma 5.

Bapuanr 1
B 3apanmsx 1-4 ykaxute npaBUIIbHBIA OTBET.
[Tpu BBIOTHEHUH 33JaHUN 5-6 3aIUILINTE X0 PEIICHUS U MOTYYeHHBIH OTBET

1. Haitoure T/ (4), ecmu f(X) = 4/x — 5



1) 3; 2)2; 3) -1; 4) 1.
2. Ykaxkute npou3Boauyo ¢pynkuun g(x) = x? + cosx
1) 2x +sinx;  2) 2x — sinx 3)§ + sinx 4)2 — sinx
3. YpaBHeHHE KacaTelnbHON K rpaduky QyHKIUU Y = i—: B TOUKE ¢ adcuuccon
X0 = -3 uMeeT BUL!
1) y=7x+13; 2) y=7x+15; 3) y=-7x+15; 4) y=-7x+13.
4. Teno ABMKETCS IO MPSIMOM Tak, 4YTO paccTostHue S (B METpax) OT Hero 0 TOuYku B srToii
OpsIMOi M3MEHSIETCS 110 3aKoHy S(t) = 3%t2 12t +7 (t—Bpemst aBMKeHHUs B cekyHaax). Uepes
CKOJIBKO CEKYH]I I10CJIe Havalia IBU)KEHUSI MTHOBEHHAsi CKOPOCTh Tela OyaeT paBHa 72 m/c:
1) 16; 2)15; 3) 14; 4) 13
5. Haiinute HanMeHblnee 3HaYeHHE GYHKIMH y =X° — 75X +5 Ha orpe3ske[0; 6]
6. Mccnenyiite gpynkimio y = x* —2x? - 9 u mocTpoiite eé rpadux.

BapuanTt 2
B 3amanusax 1-4 ykaxure npaBUJIbHBIN OTBET.
[Tpu BITOTHEHUHU 3a7aHUI 5-6 3aUIINTE X0/ pEIIEHHs U TOTY4YEeHHBIH OTBET

1. Haitnure f/ (16), ecim f(x)=8vx — 3
N3 22 3)-L 41,

2. Ykaxure npon3Boanyo ¢yHknuu g(x) =X “sinX.
1) 2x+cosx; 2) 2x-cosx; 3) 3) §+cosx 4) 5

2

3. YpaBHeHMe KacaTelbHON K rpaduky QyHKUUU Y = % B TOYKE ¢ abcIuccoit
XQ = -3 UMeeT BU/I.
1) y=-5x+23; 2) y=-5x+21; 3) y=5x+23; 4) y=5x+2.
4. Teno ABMIKETCS IO MPSIMOM TaK, 4YTO PAcCTOSHUE OT HAYaJIbHOM TOYKM  H3MEHSETCS MO
3akony S(t)=t+ 0,4t 2 6 (M), Tme t—Bpems ABWKCHHS B ceKyHAax. HaiimuTe CKkopocTh Tena
yepe3 10 cekyHa Tmoclie Hayana JIBHDKCHUS :
1) 10;2)9; 3)8; 4)7.

5. Haitnure HanGosbinee 3HadeHne GyHKIHN y= X° — 27x +19 Ha oTpeske

[ -4;0].

6. Hccnemyiite dpynxumo y = x* — 3x? +12 u noctpoiite eé rpapux.

4.2.4.7 IlepBooOpa3Has GpyHKIIUH, ee IPUMEHEHHE

Oobpazoeamenvnvle pe3yibmamol, noonexcawjue npogepke (31emenmaol):
I1P6 01, I1P6 04, ITPG 06, I11P6 14.
[1Py 01, ITPy 06, ITPy 07, TPy 08, I1Py 09, ITPy 10, ITPy 11, TPy 18, I[IPy 19

Konmponvuasa paboma 6

Bapmuanr 1
B 3ananusx 1-4 ykaxurte npaBUIbHBIN OTBET.
ITpu BBINOTHEHUH 3aJaHUI O-7 3aIUIINTE X0 PEIICHUS U ITOTYYEHHBIN OTBET.

1. Vkaxute pyHKIuto, s kKotopoit F (X) = 4sin X - X sBJsieTcs IepBOOOPA3HOIA:
a)f(x)=4sinx -1; B) f (x ) =4cosx —1;
0) f (x) =4sinx — 2x; r) f(x) =4cosx — 2x.



2. Beraucnure f_11x6dx:
a) 1/7; 0)2/7, B)2/6.

3. BeruncauTe WHTErpat: fol(x + 3)dx:
a) -2; 0) 0; B) 7/2.

s
4. Boraucaure [z cos x dx:
2

a) l; 0)-1; B) 0.

5. Haitoure s dynkupn f(X) = 9x2-16xX nmepBooOpasHyto, rpadHK KOTOPOil IIPOXOIHT Yepes
touky M (1;-2)

6. Haiinure rutomans Gurypsl, orpaHideHHON rpadukoM (pyHKITHH
y=(x+1)?, mpsimeivu x=-2 u x= 1, n ocbro OX.
JlonoJIHUTeIbHAS YaCTh

7.Haiitu o0beM MpOU3BEIECHHON MPOAYKIIMH 3a BpeMs t = 6 4yac, €ciid MPOU3BOJUTEIHLHOCTh
Tpyna 3amana gpynxmueii f(t) = —t? + 10t (em/qac).

Bapmuanr 2
B 3apanusax 1-4 ykaxute npaBUIbHBIN OTBET.
[Tpu BeIONTHEHUHN 3a7jaHUI 5-7 3aUIINTE X0/ PEILEHHs U TOJTYYEHHBINA OTBET.

1. Vkaxwure dynkuuto, ans kotopoir F (x) = 19sin x + X sBnsieTcs mepBooOpa3Hoii:
a)f(x)=19sinx +2x; B) f (x)=19cosx + 2x;
6) f(x)=19cosx +x; r)f(x)=19sinx +x .

2. Beraucnure UHTETpa: foz x2dx:
a) -4; 0)0; B) 8/3.

3. Beruuciure f_01 3x%dx:
a) l; 0) 1/3; B) -3.

4. Beraucnure I/IHTeraJIfon sinx dx:
a) 0; 0) -2; B) 2.

5. Haitnure s pynkuun f(X) = 8x3+4x mepBoo6pasHylo, rpadguk KOTOPOil MPOXOJHUT 4epes
touky M (1;-3)

6. Haiimure nmomasas Gurypsl, orpaHiueHHON TpadukomM GyHKIUHA
y=(x+2)?, mpsimpiMu Xx=-3 u x= 0, u ocbo OX.
JlonoJHuTEIbHAS YaCTh

7.Haiftu nHeBHyI0 BbIpaboTKy Q 3a paboumii JE€Hb NPOJIOKUTEIBHOCTBIO 8 YacoB, €CIU
IPOU3BOIUTEILHOCTD TPY/Aa B TEUCHUE JHS M3MeHseTcs o dopmyne: f(t) = —0,2t% + 1,6t +
3, rae t — BpeMs B Hacax.



4.2.4.8. TlIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

Oopaszoseamenvhvle pe3yiomamal, noodiexcaujue npogepke (Inemenmol):
[1P6 01, ITP6 09, ITPG 11, ITP6 12, ITP6 14.
[TPy 01, ITPy 14, IIPy 15, I1Py 16, ITPy 18, ITPy 19.

Koumponvnaa paboma 7

Bapmuanr 1
B 3aganusx 1-4 ykaxute MpaBUILHBINA OTBET.
[Tpu BbINOTHEHUH 3a1aHU 5-6 3aIUILNTE X0 PEIICHUS U OTYYEHHbIN OTBET.

1. Eciu 1Be mpsiMble MapaJjjieJbHbI TPEThei, TO OHH ...
A) CKpeluBaTCa MeX1y co0oii;

b) mapamnensHbl MeX1y CO00¥;

B) nepecekarotcst Mexay co0oii;

') He mapaienbHBI MEXK Ty COOO0i.

2.1IpsaMasi ¥ MJIOCKOCTh HA3BIBAKTCS NMapaLie/IbHbIMH, €CJIH OHH...
A) UMEIOT OJIHY OOIIYIO TOUKY;

b) ne umerot o611e TOUKY;

B) umeroT aBe o0IMe TOYKH;

I') umeroT Tpu oO1IHE TOUKH.

3. Ecan miiockocTh NPOXoauT Yepe3 NpPsiMylo, NapauieibHYI0 IPYroi MJI0CKOCTH, H
NepeceKkaeT 3Ty IVI0CKOCTh, TO JIMHUS NepeceYeHus] JIOCKOCTeH ...

A)napasienbHa T1aHHOM NMPsAMOI;

b) ckpemuBaeTcs ¢ TaHHOM MPSMOiA

B) He napanienbHa TaHHOW MPSIMO;

I') mapannensHa JaHHOM MJIOCKOCTH.

4. Ecim npsimas ..., TO 3Ta npsiMasi NepHEeHANKYJISIPHA JAHHOU IVIOCKOCTH.

A) nepneHANKYJIIpHa KaXI0M U3 IByX CKpPEIIMBAIOIINXCS IPSIMBbIX;

b) nepnenaukynspHa Kax101 U3 ABYX MEPECEKAIOLINXCS NMPSAMBIX, JIEXKAIUX B 3TOH MJI0CKOCTH;
B) He neprienauKyIsipHa KaX 10 U3 2 TIepeceKarouXxcsl MPSAMBIX, JIEKAIIUX B 3TOH IMIIOCKOCTH;
I') neprieHquKyIApHA KaXK 101 MPSAMOI, JI€Kalle B 3TOM MIOCKOCTH.

5. Kol oTpe3ka AB He nepecekaromiero miockocTh, YAaJIeHbI OT Hee Ha PacCTOssHUU 7,4 M U
2,6 M. Haiigure paccrosinue ot cepeanubl M otpe3ka AB 110 3TOH TIOCKOCTH.

6. [lepexmagiaa JTMHON 8 M CBOMMHE KOHIIAMH JIGKHT Ha IBYX BEPTUKAIBHBIX CTOJI0AX BBICOTOM
3 M u 7 M. KakoBO paccTosiHue MEX/ly OCHOBAaHHSIMH CTOI00B?

Bapuanr 2
B 3ananusx 1-4 ykaxkurte npaBUIbHBIN OTBET.
[Tpu BIOTHEHUHM 3a7aHUI 5-6 3aMUIINTE X0/ PEIICHHs U TOTYYESHHBINA OTBET.

1.Ecan npsimasi napajiieJibHa INIOCKOCTH, TO 3TA NPAMAas ...JJII000H NPSAMON, Jieskalei B
3TOH MJIOCKOCTH.
A) napainienbHa U COBIAIAET C ;



b) ckpemmBaercs;
B) mapannensHa M CKpemuBaeTcs C;
I') mapamiensHa.

2.Eciiu npsiMast napaJuie/ibHa KaKoi-J1u00 NPSIMOM, ... , TO JaHHbIE NPAMAaA U IJI0CKOCTh
napaJuiejibHbl.

A) He nexaiei B MI0CKOCTH;

b) nexaeit B miockocTu;

B) He mpuHaiexkarieit miockocTy;

I') npunagexamien MI0CKOCTH.

3. Eciin oaHa U3 ABYX NapajljieJibHbIX NPSAMbIX NePHeHANKYJ/JISIPHA IVIOCKOCTH, TO ...
A) npyras He neprneHAuKyJIsipHa 3TON INIOCKOCTH;

b) npyras napaiienbHa 3TOU IJIOCKOCTH;

B) npyras He nepecekaer 3Ty MJIOCKOCTb;

I') u npyras neprieHUKyJIsspHa 3TOH MJIOCKOCTH.

4. Eciiu iBe npsiMble NMepneHIuKY/JISPHBI IIJI0CKOCTH, TO OHH ...
A) nepecekarorcs;

b) ckpemuBatores;

B) He napanenbHsl;

I') napasienbHbl.

5. Touka A 51exuT B IJI0CKOCTH, TOUKa B Ha paccTosnuu 12,5 cM ot 3Toi iockoct. Halinure
paccTosiHue OT cepeauHbl oTpe3ka AB 1o miockoctu.

6. Kakoli AIMHbI HY>)KHO B34Th MEPEKIAUHY, YTOOBI €€ MOKHO ObLIO MOJIOKUTH KOHIIAMH Ha JBE
BEPTUKAIbHBIC OTIOPHI BBICOTOM 4 M U 8 M, TTOCTaBJICHHBIC HA PACCTOSIHUU 3 M OJHA OT JPYTOi?

4.2.4.9 KoopauHATBI 4 BEKTOPbI

Oopaszosamenvhble pe3yibmamol, nooaexcauiue npogepke (3J1emeHmol):
[1P6 01, TTP6 09, I1P6 11, I1P6 12, ITP6 13.
[IPy 01, TPy 14, ITPy 15, [TPy 16, ITPy 17, IIPy 19.

Konmponvuas paboma 8

Bapmuanr 1

B 3amanusx 1-4 ykaxurte IpaBUIbHBIN OTBET.
[Ipu BeIMOSHEHNY 3aIaHUI 5-7 3aMUIIATE X0/ PEIICHUS U MOJTyYCHHBIN OTBET.

1.Kakast u3 mepeuncieHHbIX TO4YeK JeKUT B YOLZ:

a) A(0;L;1);  6) B (1;2:0); B) C (-1;0;5); 1) D(1;1;2).

2. Touka M — cepennna orpeska AB. Haiinure koopaunarer Touku B, ecim A (1;3;-2), M (-
2;4;5):

a) B (-5;5;12); 0) B (3;5;8); B) B (-1;5;7); ') APYroi OTBET.

3. Manbl Touka A(5;0;2) u Touka B(3;-4;6). HaiimuTte paccTossHEE MEXIY dTUMUA TOUKAMH:

a)3v3; 6) 4V2 ; B) 6; r) 3.



4. Jlansi Touku A (6:3:9), B (2:-2:4), C (5:8;1). Haitaure 3- AB+5- BC:
a) (5;23;-45) ; 0) (3;35;-30); B) (36;4;8); I') Ipyroil OTBeT.

5. KareTbl IpsAMOYT0JIbHOTO TPEYTOJIbHHUKA PaBHBI 5 ¢M U 6 cM . HaiinuTe miomaab npoeKuuu
ATOr0 TPEYTroJbHUKA Ha INIOCKOCTh, €CJIM IIOCKOCTh TPEYTOJIbHUKA HAKJIOHEHA K TIJI0OCKOCTH
MPOEKIIMU MO YTIIOM 60°.

6. U3 TOukH, OTCTOSIIIIEH OT TUIOCKOCTU Ha PAaCCTOSIHUU 4, TPOBE/ICHBI JIBE HAKIIOHHBIEC K
MJIOCKOCTH MOJT YTJIOM 45°, Haiinure [UIMHBI HAKJIOHHBIX.

7. CocTaBbTE YpaBHEHHE MIJIOCKOCTH, MPOXOISIIEH Yepe3 TOUKY A U MEPICHIUKYISIPHOM
npsmoit AB, eciiut A (1; 2; =3), B (4; 8; —6).

Bapuanr 2

B 3apanusax 1-4 ykaxure npaBUIIbHBIN OTBET.
[Ipu BBIMOSHEHNH 3aIaHUI 5-7 3aIUIIMTE X0/ PEIICHUS U MOJyYCHHBIN OTBET.

1.Kakast u3 nmepedncieHHbIX To4eK JIeKUT B XOZ:
a) A (0;-1;2);  6)B(1;-2;0);  B) C(0;0;-1); r) D (3;1;3).

2. Touka M — cepenuna otpeska AB. Haiimure koopaunatel Touku M, eciu A (1;3;-2), M (-
5;7;8):

a) M (-2;5;5); 0) M (-2;5;3); B) M (3:5;5); T) APYrod OTBET.

3. Hanbl Touka A(3;-1;0) u Touka B(2;4;1). Haiinure paccTossHHE MEXKITY STUMH TOUKAMH:
a) 5; 6)3V3 ; B) 2v/2; ) 9.

4. Nausi Touxu A (5;0;7), B (3:1;8), C (4;7;-2). Haiimure 2- AB+4- BC :
a) (12;0;34); 0) (5;-40;21); B) (0;26;-38); T') IPyroi OTBeET.

5. CTopoHa paBHOCTOPOHHETO TPEYTOIbHUKA paBHA 4 cM . Haiinurte nminomaas NpoeKuuu 3Toro
TPEYTOJIbHUKA Ha TIJIOCKOCTh, €CITU TIOCKOCTh TPEYTOIbHUKA HAKJIIOHEHA K ITIOCKOCTH TIPOEKITUN
ozt yriom 30°.

6. 13 Touku, OTCTOSAIIEH OT MJIOCKOCTH Ha paccTossHuu 10, mpoBeeHbI 1Be HAKJIOHHBIE K
nnockoctu nox yraom 60°. Haifaure cyMMy JTHH HAKJIOHHBIX.

7. CocTaBbTe ypaBHEHHE IIJIOCKOCTH, MPOXOAIIEH uepe3 Touky B u nepneHIukyasipHoil npsmoit
BC, eciu B (3; —2; 4), C (-2; 8; 19).

4.2.4.10. MHOTOTpAHHUKH M TeJIa BPpallleHUsl

Oopaszosamenvhble pe3yibmamol, nooaexcauiue nposepke (I1eMeHmul):
[1P6 01, TTP6 06, ITP6 09, TTP6 10, ITP6 11, ITPG 12, I1PG 14.
[1Py 01, TTPy 12, ITPy 13, [TPy 14, ITPy 15, [1Py 16, ITPy 18, ITPy 19

Konmponvnasa paboma 9

Bapmuanr 1

B 3apanusx 1-4 ykaxute npaBUIIbHBIN OTBET.
[Tpu BHINOTHEHUH 33/1aHUN 5-7 3aNUILNTE X0 PEIICHUS U MOTYYeHHbIN OTBET.

1. 12 — 310 4ucIo...



1) BepiInH napasuienenunena;
2) p&bep nmapajuienenunesa;
3) rpaHeii mapasuienenuea.
2. HunuHap HeJb3sl TOTYYHUTH BPAILICHHEM. . .
1) TpeyronbHUKA BOKPYT OJHON U3 CTOPOH;
2) kBazipaTa BOKpPYT OJJTHOM U3 CTOPOH;
3) npsAMOYTOJIbHUKA BOKPYT OJTHOM U3 CTOPOH.

3. llepneHuKyIsAp, OMyIIEHHBIN 13 BEPIIMHBI MTUPAMU/IbI HA TNIOCKOCTh OCHOBAHMS,
Ha3bIBACTCA:

1) meauaHoii; 2) ocbl0;  3) IUAroHaiblo; 4) BBICOTOM.

4. BoKOBOIi TOBEPXHOCTBIO LIMIIMHAPA BBICOTOH H 1 ntuamerpom ocHoBanus d siBisieTcst
kBazapar. Torga BepHO, 4To...

1)d =H; 2) H = nd; 3) 7H = d.

5. OcHOBaHHE MUPAMHUJIBI — IPSMOYTOJIBHUK cO cTOpoHamMu 4 cM 1 6 cMm. Kaxkmoe 6okoBoe
pebpo nmupamMuabl paBHO 5 cM. BerarcnuTe BBICOTY MTUPAMHU/IBI.

6. O0pasyromas konyca 10cm, a Beicota 8cM. Halimure 00bE€M KOHyCa.

7. Auametp mapa 12cm. Haliaure miomiaab moBepXHOCTH HIapa.

BapuanTt 2

B 3ananusax 1-4 ykaxure npaBUIIbHBIN OTBET.
[Tpu BBINOTHEHUH 33/1aHU O-7 3aNUILNTE X0 PEIICHUS U MOTYYEHHbIN OTBET.

1. 8 — 310 yucno...
1) BepiIMH napasuienenunena;
2) p&6ep mapasuienenumnena;
3) rpaHeii mapasuienenuena.
2. IunuHIp MOKHO MOJIYYNUTh BPAILIEHUEM. . .
1) Tpamenuu BOKpYT OJJHOT'O U3 OCHOBAHUI;
2) pomOa BOKpYT OZHOM U3 TUaroHajei;
3) npsAMOYTOJIbHUKA BOKPYT OJTHOM U3 CTOPOH.
3. BeicoTa 60K0BOIi rpaHy MPaBUILHON MUPaMU/JIbI, IPOBEICHHAS U3 €€ BEPILINHBI, HA3bIBACTCS:
1) menuanoit; 2) anodemoit; 3) meprnieHIUKYIsIpoM; 4) OMCCEKTPUCOH.

4. bokOBOW MOBEPXHOCTBHIO LMJIMHIApPA C BbICOTOM H M pagumycom ocHoBaHus R sBisercs
kBazapar. Torga BepHO, 4To...

H
1) R 2) H
5. OCHOBaHI/IC NMUpaMuJbl MPAMOYTOJIBHUK, Y KOTOPOT'O CTOPOHBI 8 CM U 6 cM. Bricora

NpaMUbl POXOIAUT YEpE3 TOUKY MEepeceueHus quaroHainei, ona pasHa 12 cm. Halinure
60K0BOE PEOPO MUPAMU/IBL.

27



6. TInomasp MOBEpXHOCTH Iapa paBHa 36 cm?. Haiiaute 066EM mmapa.

7. O6pa3yromas konyca 10cM, a Beicota 8cm. Halignte 60KOBYIO TOBEPXHOCTbD.

4.2.4.11 DaeMeHTHI KOMOMHATOPUKH, CTATUCTHUKH M TEOPUHU BEPOSITHOCTEI

Oopaszoseamenvhvle pe3ynbmamol, noonexdcaujue nposepke (j1emeHmaol):
[1P6 07, I1P6 08, ITPG 14.
[TPy 01, ITPy 02, [TPy 03, TPy 04, ITPy 12, ITPy 13, [Py 14, [1Py 18, ITPy 19.

Koumponvnaa paboma 10

Bapuanr 1
B 3ananusax 1-4 ykaxure npaBUIIbHBIN OTBET.
[Tpu BHINOSTHEHUH 3a/1aHUI O-7 3aIUILINTE X0 PEIIECHUS U MOTYYEHHbIN OTBET.

1171
1. Beruucnure Ok 7! :
3441
a) 72 ; 0) 172; B) 4,6; r) 14.
2 .Beraucaure Pg :
a) 16 ; 0) 12; B) 46; r) 24.
AG

3. Beruucnure —g :

10

a)8; 0) 24; B) 4; r) g

4. Beruncure C2, —Ch -
a) 27, 0) 18; B) 26; r) 24.

5. B kunacce 32 yvanuxcsi. CKOIBKUMH CITOCOOaMHU MOXKHO c(pOpMUPOBATH KOMaHay U3 4
YeJIoBeK Ul y4acTusi B MaTeMaTUYeCcKoi onumnuae?

6. Ha sx3aMeHe 1o MaTeMaTHKeE ISl YCUIIEHHS] KOHTPOJIA Kiace U3 35 ydaluxcs paccaJuiiy B
Tpu aynuropun. B nepByro nocaaunu 10 genoBek, BO BTOPYIO — 12, B TPEThIO — OCTaJIbHBIX.
KakoBa BEpOSTHOCTB TOTO, UTO J1Ba APyra OKa)XyTcs B OHON ayAUTOpPUH?

7. 3 mapTin u3Aenii TOBapOBE OTOMPAET U3ACINS BBICIIETO copTa. BeposaTHOCTh TOTO, 4TO
HayJlady B3sTO€ U3/ENINe, OKaKeTcs Belcuiero copta pasHa 0,8. Halinure BepoATHOCTH TOTO, UTO
U3 TPEeX MPOBEPEHHBIX U3JIEINH TOJIBKO JBa BHICHIETO COpPTA.

Bapmuanr 2
B 3apanmsx 1-4 ykaxute npaBUIIbHBIA OTBET.
[Ipu BeIMOTHEHNH 3aIaHUI 5-7 3aMUIIATE X0/ PEIICHUS U MOJyYCeHHBIN OTBET.

11-Q!
1. Beiuucnure 5'+6':
4115

a) 52 6)7; )38 1) 124

2. Beruuciaure Ps :



a) 15 ; 0) 120; B) 25; r) 20.

4
10
3

a) 10; 0) 17, B) 4; r) 14.

3. Beruucioure

4. Berauciure Ch —Cy,
a) 20; 0) 17; B) 42; r) 24.

5. CkoJIbKMMH cTIOcO0aMu U3 25 yYeHUKOB KJIacca MOKHO BBIOpATh YETHIPEX IS Y4acTHs B
pa3AHUYHOM KOHIEepTe?

6. 25 BBIMYCKHUKOB MEIMHCTUTYTA HAIIPaBUJIM paboTaTh B TpH cena. B XareneeBky nomano 7
MOJIOJIBIX CIIEHHAMCTOB, B XauanypoBky — 12, B Kpachbie Orypeiiipl — octanbHbie. KakoBa
BEPOSITHOCTH TOTO, UTO TPH Apyra OyayT cesiTh pa3yMHOE, 100poe, BEeUHOE B OJJHOM cefie?

7. OTaen TeXHU4YEeCKOro KOHTPoJIs Tunorpaduu «PaBoput» NpoBEpU KHUKHYIO MTPOTYKITHIO
Ha Hannuue Opaka. BeposTHOCTH TOro, 4TO KHUTA HE OpakoBaHHas paBHa 0,9. Haiitu
BEPOSITHOCTH TOT'O, YTO U3 IBYX MPOBEPEHHBIX KHUT TOJIBKO OJIHA OpakoBaHHasl.

4.2.4.12 MHo:kecTBa. JjeMeHThI TeoOpuHu rpados

Oopaszosamenvhvle pe3yibmamol, hoonexcauiue npogepke (a1emenmol):
[1P6 01, T1P6 02.
[1Py 01, ITPy 02, ITPy 03.

Koumponvnaa paboma 11

Bapuanr 1
B 3ananusax 1-4 ykaxure npaBUIIbHBIN OTBET.
[Tpu BHINOTHEHUH 33/1aHUN S-7 3aNUIINTE X0 PEIIEHUS U MOTYYeHHbIH OTBET.

1. JIuHMM, KOTOPBIE CBA3BIBAIOT BEPIIMHBI, HA3bIBAKOTCH. .
1) croponamu rpada;

2) BepiinHamMu rpada;

3) pébpamu rpada;

4) oTpe3kamu.

2. Kakoii rpad Ha3bIBaeTCsl OPUEHTUPOBAHHBIM:
a) BEpLIMHBI KOTOPOT0 COeTUHEHbI pEOpaMus;

0) BEpIIMHBI KOTOPOT'O COETMHEHBI yTraMu;

B) BEPILUMHBI KOTOPOT'O COEANHEHBI PSMBIMH.

3. IlepecekaroTcsi MHOYKECTBA YHCEI:
a) YETHBIX M HEYETHBIX;

0) MPOCTHIX U YETHBIX;

B) MIPOCTBIX U COCTABHBIX.

4. Kakoli onepanuy HaJ MHO)KECTBAMHU COOTBETCTBYET BhIPAKEHUE:
«DNeMeHT, NpUHAANIEKAIIHNHN MOJTyYeHHOMY MHOKECTBY, IPUHAAJIEKUT MHOXKEeCTBY A U
MHOKECTBY B.»:



a) epeceYeHue MHOXKECTB;
0) mepeyncieHne MHOKECTB;
B) JIONOJTHEHHE MHOXKECTBA.

5. Haitnute AN BN A UB, ecin A= {16; 18;20; 22}, B= {6; 8;0;2}.

6. OpuentupoBanHubiii rpad G ¢ MmHOKecTBOM BepmuH V = {1, 2, 3,4, 5, 6} 3a1aH CIUCKOM JIyT
{(1,6), (2,1),(2,5), (3, 1),(3,3),3,5),(3,2), (3, 6), (5, 1), (5, 6), (6, 4), (6, 5)}. [Toctpoutsh
peanuzanuio rpada.

7. 113 100 cTyieHTOB M3y4alOT S3bIKK: UCHAaHCKHA — 28, Hemenkuil — 30, hpaniy3ckuit — 42,
WCIIAaHCKUI ¥ HEMEITKUIA — 8, UCITaHCKui U dpaHIty3ckuii — 10, HeMenkuit u ppaHIry3cKuid — 5,
Bce 3 s3bIka — 3. CKOJIBKO CTY/I€HTOB HE U3y4YaeT HU OJHOTO SI3bIKa?

Bapmuanr 2
B 3aganusx 1-4 ykaxurte MpaBUIbLHBINA OTBET.
[Ipu BbINIOJIHEHUY 3aaHUN 5-7 3aNUIINTE X0/ PELICHUs U TIOJyYEHHBIH OTBET.

1. I'pad - a10...

1) MHOXXECTBO TOYEK, JIBE U3 KOTOPBIX 0053aTEIbHO COSANHSAIOTCS JIMHUSAMU;
2) MHOXECTBO TOUYEK, KOTOPhIE HUKOTIa HE COSTUHSIOTCS JIMHUSMHU;

3) TOJIBKO /IB€ TOYKH, KOTOPBIE COEIUHSIOTCS IMHUSAMU;

4) MHOXECTBO TOYEK, KOTOPbIE MOTYT COCAMHSATHCS JINHUSIMH.

2. I'pad, BepLIMHBI KOTOPOT'O COEUHSIOTCA pEOPaMu, Ha3bIBACTCA:

a) HEOPUEHTUPOBAHHBIM;

0) HampaBJICHHBIM;

B) OPUEHTHPOBAHHBIM.

3. He nmepecekaroTcsi MHOXKECTBA YHCEI:

a) MPOCTHIX U YETHBIX;

0) MPOCTHIX U HEUETHBIX;

B) MPOCTHIX U COCTABHBIX.

4. Ecnu Bce 3J1eMEHThI MHOXKECTBa A BXOJSIT B MHOXKECTBO B, TO MOXHO cka3aTb, 4TO:

a) A — obpa3 mHOXKecTBa B;

6) B — nmpooOpa3 MHOkKeCTBa;

B) A — moaMHo)kecTBO B.

5. Haiinure AN BN AU B,eciun A = {3;4;5,6;7} , B={3;5;7;9}.

6. OpuentupoBannsblii rpad G ¢ MHOXkecTBOM BepuinH V = {1, 2, 3,4, 5, 6} 3a1aH COUCKOM JIyT
{(1,6),(2,1),(2.3), (3, 1), (3.3), (3,3), (3, 4), (3,6). (5, 1), (5, 6), (5, 6), (5, 6), (6, 4), (6, 6)}.
[TocTpouts peanusarmio rpaga.

7. 3 1000 cTy1eHTOB, 3aHUMAIOIIUXCSI €CTECTBEHHBIMU Haykamu, 630 MOoCcemaoT CrenKypc 1no
6uonoruu, 390 — no xumun u 720 — no Mmatematuke. 440 nmocemaroT U MaTEMaTHKY, U
ouosnoruio, 250 — u MaTeMaTuKy, U Xumuto, 1 200 — u 6Guosoruto, U xumu. 130 cTyaeHTOB
MOCEMIAIOT JIEKIMHU 10 BceM npeameram. Ckonbko u3 1000 cTy1IeHTOB HE MOCEIal0T HU
MaTeMaTHKH, HA OWOJIOTHH, HU XUMHHU?



4.2.5. Mexcoucyunnunapnuvle 3a0anHus ¢ yuemom npogheccuonanibHoul

HanpaeieHHoOCmu

HaunmenoBanue
pa3iesioB U TeM

Bapl/laHTbI MEKINCHTUIIMHAPHBIX 3ajaHuM

Paznean 1.

IloBTOpEHUE Kypca
MaTeMaTHKH OCHOBHOI
IIKOJIBI

Tema 1.3.
['eomeTpHst HA TIOCKOCTH

3amaua 1.

Ha noneBom crane ans cHaOGXeHUs BOMOM TpEX OOBEKTOB, HE
JeKalMil Ha OIHOM mpsMoOM, TpeOyeTcs BBIPHITh KOJOJEL,
KOTOpPbII OBII OJAMHAKOBO yJalleH OT Bcex TpEX o0bekToB. I'ne
HaJ0 BbIOpaTh MECTO [ Koyioaua?

3agaya 2. Ha OonbmoM ydacTke 3€MJIM  IPOBEACHO X
NapajuleJIbHBIX MPSAMBIX, @ MOTOM Moj yriaoM 60° k HUM ewé y
NapajuleabHbIX NpsAMBIX. CKOJIBKO pa3jIMuYHBIX NapajlieorpaMMOB
MOJIyYUTCS HA 3TOM y4acTke?

3agaua 3. @pykTOBBII cag  Koinxo3a uUMeeT  opmy
IPSIMOYTOJIbHUKA, CTOPOHBI KOTOpPOro OTHOcsATCA Kak 16:11,
npu4éM €ro MupuHa MeHblIe JIUMHbI Ha 250 M. 3a CKOJBKO
BPEMEHH CTOPOX MOXKET 0OOMTH BAOJb 3a00pa BECh y4aCTOK, U/
CO CKOpPOCThIO 4 KM/4?

3agaua 4. 3emenbHbI y4yacTOK, MMEIOIIMHA (opMy Tpamneuuu,
ornaH noj oropon. Kakume pasmepsl HODKEH CHATH 3€MIIEMED,
4YTOOBI HAUEPTUTH ILJIaH yyacTKa?

3agauya 5. Ilox cajg oTBeJeH y4acTOK 3eMJIM, MMEIOUIMHA (Gopmy
paBHOOEAPEHHON Tpameuuu, OJHO OCHOBaHUE KOTopod Ha 50 M
OouiblIIe Ka)KJON M3 OCTaJIbHBIX CTOPOH, a CpeIHAs JTUHMS paBHa 90
M. Bokpyr cama npoxoaut amnes mmpuHo 2 M. Ilo aBym
CTOPOHAM JJIEM HY>KHO IIOCaJNUTh JEPEBbS Ha PACCTOSHUU 3 M
Ipyr ot apyra. CKOJIBKO HY>KHO JUJISl 3TOTO JIepEeBLEB?

3agauya 6. Y4yacTok, 3aHATHINA 101 (PYKTOBBIN caj, uMeeT Gopmy
Tpaneuuu. JlepeBbsl pacronokKeHbl NAThI0 NapaieIbHbIMU MEXITY
co0oli psaaMu, OJJMHAKOBO yJIAJEHHBIMU JpYyr OT Apyra. Bo Bcex
psAAax paccTOSTHUE MEXIy JIepeBbsIMU OJIMHAaKoBoe. B onHoM
KpaiiHeM psny 18 nepeBbes, a B IpyroM - 26.CKONBKO JEPEBHEB B
Ka)KJOM U3 OCTAJIbHBIX PSAIOB?

3angaua 7. Ha 3emMenbHOM yyacTKe IpSMOYTOJIbHOM (opMBbl pa3out
caja, uMeromui ¢opMy Kpyra, Kak IMPOBECTH MPSAMYI0, KOTOpas
OJTHOBPEMEHHO pa30MBaeT y4yacToK, U caJl Ha JIBe paBHbIE yacTH? B
KaKOM CiTy4ad 3a/1aqya UMeeT OECUUCIIEHHOE MHOXKECTBO PELICHUI?
3angaua 8. 3emenbHBINH yyacToK, UMerOLIMi GopMy KBajpara, ObLI
OTOPO’KEH H3rOpOJIbI0, OT KOTOPOM COXpaHWIHCHh JBa CTOJ0Aa Ha
napajuleJIbHBIX CTOPOHAax KBajpara. Kpome Toro, ocraics cToid B
LeHTpe KBajpara. Kak BOCCTaHOBUTH IpaHUIy ydacTKa?

3agauya 9. [{luametpsl kosiec Teneru pasHbl 75 u 90 cM. Kakoli myThb
IIPOMJET TeNera, €Ciau Ha 3TOM ITyTH IIEpeJHee KOJECO CACNIAeT Ha
230 o6opoToB OombIIIe 3aHETO?

3apauya 10.. Konxo3sbiii cag nuMeer GopMy MPsSMOYTOIBHUKA CO
cropoHamu 580 u 376 M. CKONBKO B HEM SI0JIOHB, €CITM Ha KAXKIYIO
sIOJIOHIO TTPUXOAUTHCS B cpeHeM mo 16M2 ? Kakyro BBRIpYUYKY Aal




cajJl mocje MpoJaxu 00K, ecau ¢ 1 ra coOpano mo 35T 510710k U
KakJlasi TOHHA TIpoJiaHa B cpeaHeM 1o 450 pyo6.?

3apaua 11. Tpakrop Becutr 68800kr, mupuna rycenun; 0,35 m,
JUTMHA YacTU TYCEHHWII, CONpHUKacarIieics ¢ rpyHtoM, 2,05m (c
Kaxa0il croponsl). Kakoit Bec mpuxoautbes Ha 1 am2 paboueit
IUIOUIA/I TYCEHUI?

3agaya 12. TpaxkTOpHBIM MSTUKOPIYCHBIM IUIyIOM (IIMpHHA
3axBaTa KaXJI0ro Kopiryca 35 ¢cM) BcnaxaHo 5,6 ra 3a 8 — 4acoByo
cMmeHy. C Kakoi CKOPOCTBIO ABUTAJICS TPAKTOP?

3apaua 13. TpakTop ABUTAICS CO CKOPOCTBIO V KM/4ac, TSHET 3a
co00il IHCKOBYIO cesKy c pabounMm 3axBatoM | M. CKOIBKO
reKTapoB MOXKHO 3acesiTh TaKuM o0pa3oM 3a 8 —4acoBoil paboumii
nenb? 5. byHkep komOaiiHa BMemaeT okoyio 15 11 3epHa, MMpHHA
pabouero 3axBara OKoJI0O 5M, pabouasi CKOPOCTh arperara OKoJjo 5
KM/4ac, ypoKailHOCTh Ha ydacTke B cpeaHem 251 ¢ 1 ra. Yemy
PaBHO PACCTOSIHHE MEX]y MyHKTaMH 3arpy3ku KomOaiiHa U Bpems,
B T€UYEHHE KOTOPOTo OYHKEp HAIOJIHATCS 3€pHOM?

3agaua 14. Can, B KOTOpPOM J€peBbsl MOCAXKEHBI B IIAXMaTHOM
MOpsKe, COCTOMT u3 32 psanoB, mo 45 nepeBbeB, B KaXKIIOM.
CocenHue nepeBbs OJHOIO psAa PaclOIOKEHbl Ha PACCTOSIHUU
8,54m. Ot 3ab0pa, KOTOPBIM OTOpPOXKEH caJl, KpailHHe aepeBbs
oTcToAT Ha 3M. HaiiauTe mionianb, 3aHUMaeMyto caom?

3anaua 15. 3emenbHblil yuacTok umeer popmy Tpaneuuu ABCD.
Paznenure yuactrok ABCD Ha nBe paBHOBENMKHE YacTH MEKOM,
IIPOXOJAIINE YEPE3 cepeiuHy oTpe3ka AB.

Tema 1.4
[IporieHTHBIC BHIYMCIICHHS

3agauya 1. ®upma coCTOUT U3 ABYX OTIEJICHUN, CyMMapHast
BEJIMYMHA NIPUOBLIM KOTOPHIX B MUHYBIIEM I'o/ly cocTaBuia 13
MIH. p. Ha 3TOT roa 3amianupoBaHo yBeanueHrne NpuObLIn
nepBoro otxaenaeHus Ha 75%, a Broporo — Ha 140%. B pesynbTate
CyMMapHas NpuObLIb GUPMBI T0JKHA BBIPACTH B JIBA pasa.
KakoBa BenuunHa NpuObUTH KaXXI0T0 U3 OTAeNeHUi 1) B
MUHYBIIIEM Toy? 2) B TEKyIIeM roay?

3anaua 2. [Iepen TOproBuIM NpeanpusTHEM BO3HUKIIA ITpobiemMa —
B KAKOM COOTHOILIEHUU 3aKyIUTh TOBapbl A 1 B: MOXHO 3aKynuTh
5 equnaun ToBapa A u 8 eaunHuL ToBapa B — Bcero 3a 92 ThIC. p., a
MO>XHO, HA000POT, 3aKyNUTh 8 €IUHUII TOBapa A U 5 eTUHUIL
ToBapa B.

ToproBoe npeAnpusTHE OCTAHOBUIIOCH HAa IEPBOM BapUaHTE, TaK
KaK IIpU 3TOM 3KOHOMUTCSI CyMMa, JOCTaTOYHasl I 3aKyNKH 2-X
€IMHHUI] TOBap A.

KaxoBa niena ToBapa A u toBapa B?

3apava 3. OyHKIMA NPeJIOKEHNS] HA HEKOTOPBIM TOBAp UMEET

= EE) p="700
BUJ 3 , @ pyHKUUsA cpoca — = -p +820
("3r — KOJIMYECTBO TOBapa (B IIIT.), a F_ yena TOoBapa (B ThIC. P.).)
Haiinure:
PBIHOYHOE PAaBHOBECHE;
LIEHY, IPH KOTOPOH AeUIUT cocTaBuT 494 ThHIC. P.
3anaua 4. Gupma npuodpena Ha 30 ToIC. y.a.ea. 30 nmpeaMeToB s
000py10BaHHUs CBOETO O(hrca: HEKOTOPOE KOJUYECTBO O(PUCHBIX
tenedoHOB 110 9,5 THIC. 3a TeeOH, KOMITBIOTEPHBIX CTOJIOB TIO




500 y.n.ex. 3a croi, opucHbIX Kpecen 1o 250 y.a.e1l. 3a Kpeclo.
Kakoe KoiImuecTBO eMHUI] K&KAO0TO BHIa 000PYAOBaHUS OBLIO

npuodpereHo?
3agaua 5. @yHKuMs cpoca Ha peIHKE HEKOTOPOTO TOBApa UMEET
1 25
g=575-—p g=—p-125
BUJ , @ QYHKLHUS TPEATIOKCHHS 6 .
Haiigure:

PBIHOYHOE PAaBHOBECHUE;
BBIPYUKY IIPOJIaBIIa MPHU MPOJIaYKE TOBapa B MOMEHT PHIHOYHOTO
paBHOBECHS,

1IEHY, PU KOTOPOH W30BITOUHOE TIPeIIoKeHne cocTaBisieT 420
YCIL. e]1.

3apava 6. Bkiaguuk OTKPBLI CUET U MOJIOKHUI HAa HETO CYMMY B
25000 p. cpoxoM Ha 4 roja noj NpocTeie (0€3 KanuTaau3aum)
npoueHTsI 1o ctaBke 11,5 % romoseix. Kakoii Oyaer cymma,
KOTOPYIO BKJIQYMK TOJYYUT MPHU 3aKpbITUU BKiIana? Ha ckomapko
pyOueii BeipacTeT BKIaj 3a 4 roga? Yemy paBeH kodddULIMEeHT
HapamieHus (To €CTh Ha CKOJIBKO MPOILIEHTOB BHIPACTET CyMMa
BK1asa)?

3amaua 7. Bxiaguuk BHec Ha cuet B Oanke 2700 mon. CIIA.
baHk BbITIIauMBaeT MPOCTHIE POIEHTHI MO cTaBKe 5,6 % TOd0BbIX.
Ornpenenure, kakas cymma Oyziet yepes 2 roja 5 mecsies u 15
nHel. Ha CKobKO MPOLIEHTOB YBEIUYUTCS BKIA?

3anaua 8. B 6anke nonydena ccyaa B pazmepe 40 ThIC. T0IIT.
CIIIA na 8 neT Ha cleIyIONINX YCIOBHUX: JUISI IEPBBIX TPEX JIET
MIPOLICHTHAS CTaBKa paBHA 28% TOJ0BBIX, Ha CIEAYIONIUN TOJl OHA
yBenuunBaeTcs Ha 2%, U Ha HocIeayone roasl ene Ha 2,5%.
Haiiaure cymmy, KoTopast 1oJikHa ObITh BO3BpaleHa 0aHKY 10
OKOHYAHUU CPOKA CCYbI MIPH €KETOAHBIX HAYNCIICHUSAX CIIOKHBIX
MIPOIICHTOB.

Tema 1.5 YpaBuenus u
HEpaBEHCTBA

3agaua 1. Asromo6uns «Bonra» u «Kurynm» oTnpaBuinuce B
nyTh JymHOM 900 kM. M3BecTHO, 4TO Ha 3TO paccrosiHue «Bomra»
pacxozayet Ha 36 11 6eH3uHa Oonble, ueM «Kurynu». M3BecTHO
TaKKe, 4yTo mpoder Ha 1 11 OeH3UHA y «OKUTYJIeH» O0IbIIe, YeM y

2
«Bonrn» Ha 6 3 K. Ckomnpko O€H3MHA U3pacXOAyeT Kaxaas

MarmHa?

3agaua 2. [Iepen ToproBuIM NpeanpUsITHEM BO3HUKIIA MTpobdiIemMa —
B KAKOM COOTHOIICHUH 3aKyIaTh TOBaphl A u b6 MOXHO 3aKyNUTh
7 enquHuL ToBapa A u 5 eaunun ToBapa b 3a 39 Tac. p., a MoxHO,
Ha000pOT, 3aKyNUTh 5 €IMHUII TOBapa A u 7 equHuUIl ToBapa b.
Toprosoe npeanpusTie OCTAaHOBUIIOCH Ha IEPBOM BapuaHTe. Tak
KaK IIPY 3TOM SKOHOMUTCS cyMMma. JlocTaTouHas 1uist 3aKynku 3-x
€MHUIl TOBapa A. CKOJIbKO CTOUT eAMHMIIA ToBapa A u ToBapa b?
3anauya 3. B pe3ynbpTare u3Hoca lieHa TOBapa CHU3UJIACh Ha
CTOJIBKO K€ pyOJieii, Ha CKOJIBKO M MPOLEHTOB. CKOJIBKO
MepBOHAYAJIBHO CTOMJI TOBAp?

Tema 1.6 Cucremsl
YpaBHEHU U HEPABEHCTB

3agaual. 3a BpeMs CBOEro CyIIeCTBOBaHUS (UpMa OTKpbLIa 9
¢bunManoB — €XXeroIHO 1Mo oJHOMY. B HacTosmiee Bpems nepBblil
¢wman crapiie nocieaHero B 5 pa3. CKOJIBKO JIET CeroIHs
NEpBOMY M NOCIeIHEMY (unrazamu’?




Pa3znen 4.
Jlorapu¢mmol.
Jlorapudpmuueckasn
GyHkuus

Tema 4.6
Jlorapudmsl B MpUpoOE H
TCXHHUKC

3agauya 1. 3agaua o Brraguuke. [IycTh BKIQIUMK MOJOXKUT B OaHK
10 000 py6uneii mox ctaBky 12 % rogosbix. Uepes3 CKOJIBKO JIET €ro
BKJIQJl YABOUTCS?

3amaua 2. [lencuonep | sHBapsi MOJOXKWJI HAa BKJIAJ BCE CBOHU
coepexxennss — 150 000 py6neir nox 5% romoBeix. OH
HaMepeBaeTcs Kakpli rox 31 mexabps CHUMATh ¢ BKJIaja 1mo 25
ThIC.pyOneil. Ha mpoTspkeHMM Kakoro mepuoja BPEeMEHH OH 3TO
MOJKET JeaTh?

3agauya 3. ['onoBas craBka paBHa 10%. Haiitu nepuon, 3a
KOTOPBI CyMMa BKJIaJla YBETUYHUTCS B 2 pasa.

3agaua 4. Ilycte B HayajgbHBII MOMEHT BpPEMEHU HMENOCh (
€IMHULl HEKOTOPOrO0 KOMIIOHEHTa. B HEKOTOphIid Apyrod MOMEHT
BpeMeHH { UMEIIMICS KOMIIOHEHT W3MEHWJICS B p pas.
YcraHoBuTte, 4Yepe3 Kakoll IMPOMEKYTOK BpEeMEHU (HAyuHas C
HAYaJIbHOTO MOMEHTA) STOT KOMIIOHEHT JOCTUTHET 3a/IaHHOTO
KonuuecTBa B enunu.

3apaua 5. Ha cuér B Oanke monmoxkunu 1 miH. pyOneit moa 30%
rogoBbix. C momoripio rpaduka ¢pynkuuu y = 1,3* ompenenuts,
yepe3 Kakoe BpeMsl CyMMa Ha CUETEe YBEIMYUTHCS B 2, 5, 8 pas3?

¥ A

y=]’3x

2]

137
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3apaya 6. Iloctpouts Tabmuiy, rpaduk W auUarpaMmy pocra
BKJIaJia (C 1IaroM B OJIUH TOM), CUMTAasi, YTO HadaibHas cymma 100
ThIC.py0., a mpoueHTHass craBka 20% ronoBeix. C MOMOIIBIO
BBIUMCIICHUM CpaBHHUTh, Yepe3 Kakoe BpeMs TpU Pa3HBIX
MIPOLEHTHBIX pOCTax OyAeT OJAMH U TOT *ke pe3ynbrar? B kakom
ciiy4ae cymMMapHbIi Bkian 3a 10 iet 6yaer Oonbiie?

3agaua 7. [lycTs Bkinaguuk nosioxui B 6auk 10 000 py6. non
ctaBky 18% romoBbix. Uepe3 CKOJIBKO JIET €ro BKIIaJ CTaHeT
6ompie B 3,6 paza?

3agaua 8. Bxnamguuk nonoxxun B 6ank 30000 py6. mox cTaBKy B
8% ro110BBIX. Uepes CKOJBKO JIET €ro BKJIaJ BhIpACTET B 5 pa3?
3anaua 9.B mpousBozactro Broxmmm 150000 py6 mox 10%
rooBsIx. Uepes ckonbko JeT BKiaxa yasoutcs? Yrpourca? Craner
6ompIie B 7 paz?

3agauya 10. B 6anx Brnoxwmimm 300000 py6. mox craBky 15%
ro/1oBbIX. YUepes CKOJIBKO JIeT BKIal ctaHeT oonbine B 10 pan?

Pa3pea 6.

OcHoBBI
TPUTOHOMETPHUH.
Tpuronomerpuyeckue
GyHKuMH




Tema 6.7

Omnmncanue
HpOI/I3BO[[CTBeHHLIX
MPOIIECCOB  C TTOMOIIBIO

rpaduKoB PyHKIHIT

PaccmoTpute yHKIMEM nU3nepxkek (MONHBIX 3aTpar) C(() U g0xojaa
bupmsr r(q), yctaHOBUTE 3aBUCUMOCTh ipuObLTH N(Q)=C(q)-r(q) or
o0bema mnpousBojAcTBa (| (CM.pUC.) M BBIIBUTH YPOBHM 0OBEMA
MIPOM3BOJICTBA, TIPU KOTOPBIX MPOU3BOACTBO MPOIAYKIIUH YOBITOUHO
(0<g<qlq2) W TOpuHOCHT TpuOBUIL (02<0<Q4) , naer
MakCUMalbHBIM YOBITOK (0=(lqQl) ¥ MakcMMaJlbHYIO NpHUOBLIH
(C1I:q3q3), U HaWTH pa3Mepbl STHX YOBITKOB WM MPHOBLIH.

Pa3zpen 7.
IIpousBoanas ¢yHKUMH,
ee MpMMeHeHHe

Tema 7.10

Haxoxnenue
ONTUMAJIBHOTO PE3yJbTaTa
C IOMOIIBIO ITPOU3BOTHOMN
B [IPAaKTUYECKUX 3a7a4ax

3agaya 1. O0beM MNpOAYKLUMH U , TMPOU3BENCHHON Opuranoi
5 15
pabounx, MOKET OBITh ONMUCAH ypaBHEHUEM U = —§t3 + 7t2 +

100t + 50,1 <t < 8, rae t - pabouee Bpems B yacax. Berancauts
POM3BOIUTENFHOCTh TPy, CKOPOCTh U TEMIT €€ U3MEHEHHUS Yepe3
Yac 1ocie Hayana paboThl U 3a Yac 10 €€ OKOHYaHUS.

Bamaua 2. @ynkums 3arpar umeer Bua: K = 2x + In(x +1).
Onpenenute npeAeabHbIE U3IEPKKHA MPOU3BOJACTBA HPU JAHHOM
o0weme Boimycka x1 =2, X2=9

3agaya 3. 3aBUCHMOCTH cCIpoca Ha TOBAp OT ILIEHBI HAa HETO

dbopmyoit d=%
pMYy p+1

M3MEHEHHUs CIIPOoca, KOrJa II€Ha Ha TOBap COCTaBisAeT | neHekHas
eANHMLA, 4 TEHEKHbBIX €AMHMUII.

3agaya 4. OyHKIUA U3AEPKEK UMEET BUJL

C(x) = 0,1x3 — 0,2x%2 + 10x + 200.  Haiimure
U3JICPKKU U TOCYUTANTE UX 3HaYeHHe B Touke X =10.
3agaya 5. Kommanum TtpeOyrorcss mnpoussectd 1000 equnMIl
HEKOTOpOro ToBapa B roj. M3aepKKu NOArOTOBKM IPOM3BOACTBA
OMHOU TmapTuu cocTaBisiioT 320 pyO. W3IEPKKUA MPOM3BOJCTBA
TOBapa COCTaBJAIOT § pyO0. 3a €AMHHUIYY HMPOAYKIHUH, a U3IEPKKU
xpadneHuss — 1 py0. 3a egumnuiy. Haiitm Takoe 4YMCIIO €IWHMIL
TOBapa B MapTHUM X, NPU KOTOPOM COBOKYIHBIE H3IEPKKHU
IIPOM3BOJICTBA U XpaHEHUs1 ObUIN Obl MUHUMAJIbHBIMHU.

3agaua 6. Haiinute mpenenbHyl0 IPOM3BOJUTEIBHOCTH pecypca
(ckopocTh M3MeHeHUs (DYHKUUHU), eclau (PYHKIMS BbITyCKa MMEET
Bum: x = 20+ 8r —r? | a 3arpaTel pecypca cocTaBusoT: 1) 2
YCIIOBHBIX €IMHHUIL, 2) 5 yCIOBHBIX eauHull. Onpenenure, HaUnHas
C KAakoro MOMEHTa YyBEJIMUYEHHE 3aTpaT JaHHOTO pecypca
CTaHOBHUTCA HSKOHOMMYECKH HEBBITOJHBIM. [IpuBeaute mpumepsl
HSKOHOMHMUYECKUX CHUTYalMi, KOTOpble MOTYT OBbIThb OMNHMCaHBl C

BBIPAKACTCS Onpenenure CKOPOCTb

MMpEaACIILHBIC




MOMOIIbIO (DYHKITUI BBITyCKA YKa3aHHOTO BH/IA.

3apaua 7. Onpeaenure CKOPOCTh U3MEHEHHsI CIipoca (MpeaeTbHBIA
CIIPOC) TIpH 1IeHE B | JIEHEeXKHYI0 eUHUILLY; 3 IeHEeXKHbIX equHulr; 10
JNEHEXKHBIX €IMHUI, €CJIH 3aBUCUMOCTb CIIPOCAa HAa TOBAp OT ILIEHBI
p—1

p2+3’

3agaua 8. OOBeM mpojmaxx BUIACOMArHUTO(DOHOB 3aJ1aeTCSA
crenyromei Gpynkuueii Bpemenn: V(t) = 5000 + 1000t — 100t2
, Tme t —Bpems, u3MepsieMoe B Mecsuax; V - KOJIMYECTBO
BUJICOMarHUTO(OHOB, MPOJAHHBIX 3a Mecsal. HaliTu ckopocTb
U3MEHCHHS 00BbeMa MpoJak B MOMEHT BpeMenu: a)t=0;b) t=3;
c)t=6.

3agaua 9. Ilpennpuarve NPOU3BOAUT X E€IUHMUI] HEKOTOPOH
OJIHOPOAHOW TpOAyKIMH B Mecsal. MccrmenoBate (QUHAHCOBBIC
HAKOIUICHHS, €CIM 3aBUCHUMOCTh (MHAHCOBBIX HAKOIUICHUI
OpeanpusTHs OT oO0beMa BBITYCKa BbIpaxkaeTcss Gopmynoi F =
—0,02x3 + 600x — 1000 .

3agaua 10. LlemeHTHBIH 3aBOJ NPOU3BOAUT X TOHH LEMEHTA B
nenb. [lo ngoroBopy OH JOMKEH €XKEIHEBHO IOCTaBIATh
cTpouTelibHOM Ppupme He MeHee 20 T memenTa. [Ipon3BoauTenbHbIC
MOIIHOCTH 3aBOJIa TaKOBBI, YTO BBIMYCK IIEMEHTa HE MOXKET
npebiiath 90 T B geHb. Omnpenenutb, NpU KaKoM 00beMe
MPOU3BOJCTBA  YIENbHbIE  3aTpaThl  OyayT  HaWOOIBIIMMHU

Ha Hero BeIpakaetcs popmynoit d = 200 +

(HauMeHbIIMMH), ecnu (yHKUMS 3aTtparT umeeT Bum: K = —x3 +
98x2 + 200x.

Paznea 8.

ITepBooGpa3nasn

¢pyHkuumn, ee

NpUMeHeHHe

Tema 8.5 3anaua 1. 3amana QyHKIUS TPEACTbHBIX U3ACPKEK (M3IECPKKHA Ha

OmnpeneneHHbl MHTErpal
B )KM3HA

IPOU3BOJICTBO  JIOTIOJIHUTENIBHOW  BBIMYCKAaeMOM  €IMHUIIBI
NpoxyKIuu ToBapa) ¢ = 2q% — 14q + 250. Haiitu QyHKuuo
mynepkek C = C(qQ) ¥ BBIUMCIUTD U3JIEPKKH B Ciydae
Ipou3BOJICTBa 15 eauHul] ToBapa/

3agauya 2. Haiftu o0beM npousBe€HHOM NMPOIYKIUU 3a Bpems t =
6 4ac, eciy MPOM3BOAUTEIBLHOCTh Tpyaa 3a1ana Gynkuueit f(t) =
—t? + 10t(en/gac).

3anaua 3. Onpenenuts 3amac ToBapoB 00pa3yeMblil B Mara3uHe 3a
3 H#, €ClK MOCTYIJICHUE XapakTepusyercs popmysioit f(t)+2t+5.
3agaya 4. Haiitu nHeBHyIO BbIpaOOTKy Q 3a paboumii aeHb
MPOJIOJDKUTETIHFHOCTRIO 8 YacoB, €CIi MPOU3BOIUTEIHLHOCTh TPy
B TeueHue JHsA u3MeHsercs no dopmyne: f(t) = —0,2t2 + 1,6t +
3, rze t — Bpems B yacax.

3anaua 5. OnpenenuTs BbIpaOOTKY pabodvero: a) 3a BeCb pabounid
JIeHb; 0) 3a TpeTuit yac paboThl; B) 3a MOCIEIHHIA Yac paboThI, eciiu
TIPOJIOIKMTENBHOCTh pabodero aHs 6 yacos, a f(t) = —3t% + 18t
IPOM3BOUTENBHOCTh TPYJIa; ') IPOBECTH SKOHOMHUYECKUI aHAIN3
3a1a4u.

Bamaua 6. 3amaHbl YnCThie MHBeCTUIMK (pyHKIKeH I(t) = 500/t
(y.e). Tpebyercs onpeaenuTs NpUpalleHne KaruTana 3a 2 roja.
Bamaua 7. 3ajana dyHkums uucteix mHBecTuiwmid [(t) = 500 Vt.




OnpenenuTb: CKOJMBKO JIeT moTpedyercsi, 4ToObl MpupalieHue
kanurana cocrasuia 3000.

3agaya 8. IlpousBomuTensHOCTH Tpyna Opuragsl padoOUHX
MOJIOKO3aBO/Ia B TEUCHHE CMEHBI NPHOIMKEHHO OIpEeeIseTCs
opmynoii f(t) = —2.53t% + 24.75t + 111.1, rne t — pabouee
BpeMs B uacax. Ompenenute 00beM NPOAYKIUH, BBITYIIEHHON
MOJIOKO3aBO/IOM 32 5 pabounX 4acos.

Pazpen 10.
KoopanHaTtbl 1 BeKTOPbI

Tema 10.3

ITpakTuko-
OpUEHTUPOBAHHBIE 3a/1a4H
Ha KOOPJIWHATHOU
IIJIOCKOCTH

3agaua 1. IlpousBoactBo mponykuuu A u  npoaykuuu B
B3aMMOCBSA3aHO. 3aBOJl MPOM3BOAMT 00a BHUIA MPOIYKIUH.
W3nepxku Ha MPOU3BOJICTBO X €IMHUI] MPOAYKIIMU A U Y €IUHUIL
nponykuuu B 3amarorcs ¢dyskmmeit R(x, y) =a-x +by +g.
Hmeromuecs: pecypcbl IMO3BOJSIOT BBITYyCKaTh JHOO X1 €IUHUIL
OpOAYKIMH A Y yi1eauHull mnpoaykuuu B, nubo X enuHwuil
OPOAYKIMH A ¥ Y2 €QUHHI] HpoAaykiuu B, 6o X3 equHuIl
OpOAYKIMU A U y3 eauHuUI] npoaykiuu B. Beraumcaure ¢1 = R(Xy;
Y1), C2 = R(X2; y2) u c3 = R(X3; y3). ITocTpoiite rpaduku mpsSMbIX
R(X; y) = ¢, R(X; y) = c2u R(X; y) = c3. Ykaxute, npr Kakom
wiade (xi; Vi) 1= 1, 2, 3 BbIIyCKa MPOAYKIMHA PACXOJbl OYIyT
HAaWMEHBIIIUMH U TPU KAKOM HAHOOJIBIITNMHU.
BapuanTtst
1.R(X;y) =20x + 30y + 60; X1 =15,y1 =15; X0 =24,y>=6; X3=
6, y3 =24.
2. R(x; y) = 20x + 25y + 100; x1 = 30, y1 = 20; X2 = 40, y> = 10;
x3 =10, y3 =40.
3. R(X; y) = 10x + 20y + 50; x1 = 20, y1 = 10; X2 = 15, y» = 15;
X3 =25, y3=5.
4. R(x;y) =10x + 10y + 60; x1 = 15, y1 = 15; x2 = 20, y2 = 10; X3 =
10, y3 = 20.
3agaua 2. Bynem cuntaTh, 9TO B YCIIOBHH 3329 3 JT0XOJ OT
MPOU3BOJICTBA X €IMHUIL MPOAYKIMHU A U Y eAUHUI] TpoayKiuu B
paBeH D(X; y) = dix + doy.
Barmemre 1~ PEG ) G = D% y) & = D(xg yy).
B kakoM ciyyae 0X0/1 MaKCUMaJbHbIN, B KAKOM MUHUMAaJIbHBINA?
[TocTpouTs rpaduku TUHUN YPOBHS:

Li:D(x;y)= ¢, L,: Dz y) = &, Lg: D(xs )= & .
BapuanTsl
1. dy = 30; d» = 40.
2. d1 =25; d2 = 40.
3.d1=20; d> =40.
4.d;, = 20; d, = 20.
3anaua 3. [Ipon3BoacTBO IPOAYKIIMK A W TTpoayKinu B
B3anMocBs3aHo. O6a BUa MPOIYKIMU IPOU3BOJATCS 3aBoAaMu 1 u
2. VI3aepxku Ha TIPOU3BOJICTBO X €IMHHUII MPOAYKIIMH A U Y
enuHuI npoaykiuuu B 3aBomamu 1 u 2 3amarorcst yskiusamu Ri(X;
y), Ra(X; y).
VYka3zaTh Ha KOOPJUHATHOM TUIOCKOCTH 00J1acTh D, KOOpIuHATHI
TOYEK KOTOPOI COOTBETCTBYIOT TEM KOJIMYECTBAM X €/IMHUIL
MPOAYKIMH A U y eAMHUI] NPOAYKIMHU B, KOTOpbIE€ 0JIHOBPEMEHHO




BBITOJIHEE TPOU3BOAUTH Ha 3aBojie 1, uem Ha 3aBoze 2. Ha kakom
3aBOJIE TOCY/IAPCTBY BHITOJIHEE PA3MECTUTh TOC3aKa3 HA
MPOU3BOJICTBO X0 €AMHUI] IPOAYKIUU A U Yo €AUHULL TPOTYKIIUH
B?

BapuanTel

1. Ri(x; y) = 15x + 20y + 50; R2(X; y) = 10x + 10y + 250; Xo = 10;
Yo = 10.

2. R1(x; y) =5x + 10y + 200; R2(X; y) = 15x + 15y + 50; X0 = 20;
Yo = 36.

3. R1(x; y) = 20x + 25y + 50; Ra2(x; y) = 15x + 15y + 200; xo = 15;
Yo = 20.

4. Ri(x; y) = 15x + 10y + 260; R2(X; y) = 25x + 20y + 60; Xo = 20;
Yo = 25.

Paznen 11.
MHOTOrpaHHMKH H TeJa
BpallleHUus

Tema 11.7
IIpumepsl cumMmeTpuil B
npodeccun

3agaya 1. Ha NPAMOYIOJIBHOM TOPTE JIEKUT KpyTjas LIOKOJaAKa.
Kak pa3pesars TOPT Ha 1B€ paBHbIE YAaCTH TakK, YTOOBI M IIOKOJIAAKA
TOKE Pa3AeniIach pOBHO Nononam?

3agaya 2. JIBoe WUIPOKOB IIOOYEPEAHO BBIKIAABIBAIOT HA
IPSIMOYTOJIBHBIA  CTOJ IATakd. MOHETy paspelaercss KiacTb
TOJIBKO Ha CBOOOJHOE MecTo. IIpourpeIiBaeT TOT, KTO HE MOXKET
caenaTh o4yepenHon Xxox. JloKakuTe, YyTO NEPBBIM MIPOK BCEr/a
MOJKET BBIMTPATh.

3agaya 3. Cro cuaeHui Kapyceau pacloyIOKEHbI 10 Kpyry 4epes
paBHbIE TPOMEXKYTKH. Kaxk/10€ MoKpaieHo B KEJITbIA, CHHUN WA
KpacHbIi 1BeT. CHIIEHbsS OJHOTO U TOTO K€ I[BETA PACIOJIOKEHBI
NnoJpsiA U mpoHyMmepoBaHsl 1, 2, 3, ... mo yacoBoit cTpenke. CuHee
cuneHbe Ne 7 mpoTuBonoiokHo kpacHomy Ne 3, a xénroe Ne 7 —
kpacHoMy Ne 23. Haiinure, CKOJBKO Ha Kapyceln KEINTHIX
CUJCHHM, CKOJIBKO CHHUX U CKOJIBKO KPAaCHBIX.

3agauya 4. C noMoONIpl0 UUPKYJS W JMHEWKU MPOBEIHUTE 4YeEpe3
o0y TOYKy A OKpYXHOCTEH S1 ¥ Sy IPSAAMYIO  Tak, 4YTOOBI JTH
OKPYKHOCTHU BbICEKAJIM HA HEW paBHBIE XOP/bI.

3agaya 5. JlaHbl 1BEe OKpYXXHOCTM M Touka. IlocTpouTs OTpe3oK,
KOHIIbI KOTOPOTO JIEXKaT Ha IaHHBIX OKPYHOCTSIX, a CepeIiHa — B
JAHHOU TOYKE.

3agauya 6. Kak ogHuM npsMOJIMHENHHBIM DPa3pe3oM pacceyb JIBa
JeKaIlUX Ha CKOBOPOJIE KBAJAPATHHIX OJMHA Ha JIBE paBHBIC YacTU
KK b1 ?

3agaya 8. B 1neHTpe KBagpaTHOrO IpyAa IUIABAeT YYEHHK.
BHe3anHO Kk BepmmHE KBajgpara MOJOUIEN YYWUTEIb. YUYUTENb HE
yMeeT IUI1aBaTh, HO Oeraet B 4 pa3a ObIcTpee, YeM YUYECHHUK IJIaBaeT.
VYyenuk Oeraet ObicTpee. CMOXKET JIM OH yOeKaTh?

Tema 11.16
I'eomeTpuueckue
KOMOHMHAIIUY Ha MPAKTHUKE

3agaua 1. IlpeanpuHumatens NpUOOPEN JOPOrOCTOSIIYI0 HUTb,
CBEpHYTYIO B KIyOOK B opme mapa, auamerpom 0,6 M. Tommuna
Hutu 0,2 mMm. bputo pemieHo juisi npojaxu NMepeMoTaTb HUTh Ha
karymky, BMmematomme 100 m. Ckoinpko mnOTpeOyeTcst TakKux
Karymek?

3agaua 2. CkosbKO HY>KHO IUCTepH Juist nepeBo3ku 1000 T HedTH,




ecnu 00beM Kax10i ructepasl 20 M3?( IIOTHOCTh HEPTH
HaXOJIUM IO TaOJIHIIE TUIOTHOCTH KHUIKOCTH)

3agaya 3. ABTOLHMCTEpHA JAJS NEPEBO3KM MOJIOKAa MMeEET (Gopmy
uuIMHApa. BHyTpeHHuid qruametp, Kotoporo paseH 1,4 M, a 1uHa -
3,5 M. CKOJIBKO TOHH MOJIOKa MOYKHO HAJIUTh B TAKyl0 LUCTEPHY,
€CIIN 3aMOIHUTE ee noBepxy? IlnoTHOCTH Monoka 1032 kr/m°.
3agaua 4. Kyua meOHS uMeeT KOHUYECKYH (opMy, paauyc
OCHOBaHHUsI KOTOpol 2M u oOpasyromias 3,5M. CKOJBKO HaI0
OTKPBITHIX MPULIETIOB, YTOOBI IEPEBE3TH BECh MIEOCHD, YI0KEHHBIN
B JIeCATH TaKUX KydaX, ecmu | M° me6GHs BecuT 3 T M Ha OIMH
npuuen rpy3ar 0,5 1.

3amaya 5. AIFOMUHUEBBIN MPOBOJ AMAMETPOM 4 MM HMEET Maccy
6,8 kr. Halingure iy nmpoBojia (MIIOTHOCTH allfoMUHUS 2,6 T/cM ).
3apaya 6. Kakoe konmdyectBo HedTH (B TOHHAX) BMEIAET
LHWIMHJpUYECKas [UCTepHa AuamMeTpoM 18 M 1 BbICOTOM 7 M, ecinu
m1oTHOCTh HeTH paBHa 0,85 r/cm ? 30

3agaua 7. CBuHuoBas TpyOa (motHocTh cBuHUA 11,4 r/cm ) c
TOJILIMHOW CTEHOK 4 MM HMMeEeT BHYTpeHHuM nuamerp 13 mwm.
KakoBa mMacca TpyObl, ecnu ee JyiHa paBHa 25 mM?

3agauya 8. CrakaH4MK /7151 MOPOKEHOTO KOHUYECKON (POPMBI UMEET
rnyOuny 12 cM u nuametp BepxHel yactu 5 cM. Ha Hero cepxy
MOJIOKUIIM  JIBE JIOKKH MOPOKEHOTO B BHJAE MOJyILIApHi
quameTpoMm S5 cM. llepenonHuT 1M MOpOXKEHOE CTaKaH4YMK, €CIH
OHO pacTaet?

3agaya 9. B numnmHApUYECKyr0 MEH3YpKy AuaMmeTpoMm 2,5 cw,
HAIOJHEHHYIO BOJOM 10 HEKOTOPOT'O YPOBHS, OIYCKatOT 4 paBHbIX
METaJUIMYEeCKUX LIapuka nquamerpoM 1 cM. Ha ckonbko maMeHHUTCs
YpOBEHb BOJIbI B MEH3YpKe?

3agaya 10. Ckonbko KyOoMeTpoB 3emiu moTpebyercss s
YCTpOWCTBA KIyMOBI, UMEIed (GopMy MIapOBOTO CETMEHTa C
paznycoM OCHOBaHHUA SM U BbIcOTOH 60 cM?

3agaya 11. CkoJbKO KOXH MOMIET Ha MOKPBILIKY (yTOOIBHOTO
Msiga pamumyca 10 cm? (Ha mBbl goGaButh 8% OT miomaau
MOBEPXHOCTHU MSYa).

3agaua 12. B mwmsapuueckuin cocyn Hamwind 2000 cM BOJIBI.
YpoBeHb KUJKOCTH OKazajics paBHbIM 12 cMm. B BoJy MOJHOCTHIO
norpy3win Jertanb. [Ipy 3TOM ypOBEHb JKHIKOCTH B COCYHE
noansuics Ha 9 cm. Uemy paBen o0bem neranu? OTBET BBIpA3UTE B
CM .

3agaua 13. B cocyn, umeromuii popMy MpaBUIbHON TPEYroJbHOM
IIPU3MBI, HAJIWIN BOAY. YpoBeHb BoJbl gocturaer 80 cM. Ha kakoii
BbICOTE€ OyAET HAaXOIOUThCA YPOBEHb BOJBI, €CIM €€ MEPEeIuTh B
JIPYTOd COCYJ] TaKOM k€ OPMBI, Y KOTOPOTO CTOPOHA OCHOBAHUS B
4 paza 6o:bI11e, yeM y nmepBoro? OTBET BBIPA3UTE B CM.

3agauya 14. B cocyne, umeromeM ¢opMy KOHyca, YPOBEHb
XKHUIKOCTH JOCTUTAET BBICOTHL. OO0BEM XKUAKOCTH paBeH 70 wmul.
CKOJBKO MHUIMJIMTPOB JKMIKOCTH HY)XHO JIOJHTb, UTOOBI
MOJIHOCTHIO HAMOJIHUTD COCY?

3apaua 15. Jlansl ABe KpyXKH HWIMHApUYEcKOl ¢dopmbl. [lepBas
Kpy’KKa B TOJTOpa pa3a HU)XE BTOpPOM, a BTOpas BJABOE LIUpE
nepBoil. Bo ckoibko paz 00bEM BTOpOW KpyKKH Ooublie 00bEMa
nepBom?




Paznen 12.

DJIeMeHTBbI
KOMOMHATOPHKH,
CTATHCTHKH W TEOPUH
BEPOATHOCTEH

Tema 12.3
BepositHoCTh B
npodhecCuoHaTBHBIX
3aa4ax

3agaya 1. MapkeTUHroBOoe MCCIEIOBaHUE IIOKa3ajlo, YTO B
TpeOyeMblii CpPOK MapTUS OJHOTUIIHOTO TOBapa MOXET OBITh
npoaana no mexHe: 30 y.e. 3a mrtyky — B koauuectse 100 mryk; 40
y.e. 3a WTyKy — B koimdectBe 80 mTyk; 50 y.e 3a WTyKy — B
kosnuectBe 60 mTyk. [To Kakoil U3 LIeH clienyeT npoaaBaTh ToBap?
3agauya 2. B konkypce yuyactByioT 10 ¢upm, U3 KOTOPBIX KIOpU
JOJDKEeH BbIOMpath Tpu ¢Gupmsl Ha 1,2 u 3-e¢ mecra. CKOJIBKO
BapHaHTOB PELLIEHUS JKIOPU CYLECTBYET?

3agaua 3. JIBe opraHuzalMu = MOPOU3BOAAT  OJMHAKOBYIO
npoaykuuio. BepositHocth Toro, uto AO «CTpolikay BBIMJIET HU
MHUPOBOH pBHIHOK, paBHA 0,6, a BEpOATHOCTH BHIXOJAa HA MHPOBOMA
ypoBeHb [IAO «Ctpoiionrropr» pasen 0,7. HaliTu BeposITHOCTh
TOT0, YTO TOJILKO OJTHA OPTaHU3AlMs BBIIIET HA MUPOBOM PBIHOK
3agaya 4. DKOHOMHUCT I[0OJIaraeT, 4YTO BEPOSATHOCTH pPOCTa
CTOMMOCTH aKIMil HEKOTOPOIl KOMIIAHUU B CIEAYIOUIEM roay Oyaer
paBHa 0,75, ecu SKOHOMHUKA CTpaHbI Oy/I€T Ha MOIBEME; U ITa K
BepOATHOCTH OyzaeT paBHa 0,3, ecy SKOHOMHUKA CTpaHbI HE OyAeT
YCHEIIHO pa3BUBAThCSA. BEpOATHOCTH IKOHOMUYECKOIO MMOAbEMA B
HOBOM roay paBHa 0,8. OLeHUTh BEPOSITHOCTh TOTO, YTO AKIIMH
KOMIIaHUM MOJHUMYTCS B IIEHE B CIEAYIOLIEM o1y

3agauya 5. B ropone 10 xoMMepyeckux OaHKOB. Y KaKIOTO PHUCK
OaHkpoTcTBa B TeueHue roga cocrasisier 10 %. Yemy paBHa
BEPOSTHOCTh TOTO, YTO B TEUYEHHE Toja OOAHKPOTUTCS OOJbIIe
oxHoro 6aunka?

3anaua 6. [llecTb KIMEHTOB city4aifHBIM 00pa3oM oOpamarTcs B 5
¢upm. HaiiTu BepoATHOCTH TOro, 4To XOTS Obl B OAHY (GuUpMY
HUKTO HE 00paTutcs.

3apaua 7. Cpenu coTpyaHUKoOB Gupmbl 28% 3HAIOT AHTIUHCKHNA
a3bIK, 30% — Hemeukui, 42% — GpaHIy3CKUI; aHTTUHCKUA U
Hemenkuid — 8%, anrnumiickuii u ¢ppanmy3ckuii — 10%, HeMenkuii u
¢bpanuysckuit — 5%, Bce Tpu s3bika — 3%. Haiitu BeposTHOCTD
TOTO, YTO CIy4YallHO BBIOPAHHBIM COTPYAHUK (HUPMBL: a) 3HAET
AHTJIMACKUN WM HEMENKW; 0) 3HACT aHTIMHCKUM, HEMEIKUI HIIN
(bpaHIy3CKHii; B) HE 3HAeT HU OJUH U3 NEPEUHUCICHHBIX S3bIKOB.
3agaya 8. @dwupma wMeeT TpPU HUCTOYHHKA  [OCTABKU
Kommiektyrommx — ¢upmel A, B, C. Ha npomo d¢upmser A
npuxoautcs 50% odmero oobema nocraBok, B — 30% u C — 20%.
W3 mpakTUKU H3BECTHO, YTO CpPEAM TOCTaBISEMBIX (GUPMOH A
neraneii 10% OpaxoBaHHBIX, pupmoit B — 5% u dupmoii C — 6%.
KakoBa BepoOATHOCTb, 4YTO B3fATas Hayraja JAeTalb OKaXeTcs
TOJIHON?

3agaua 9. Kypc akuuu 3a IeHb MOXET MOJHSATHCA Ha | MyHKT C
BEpOSTHOCTBIO 50%, ONyCTUTHCSA HA |1 MyHKT ¢ BeposATHOCTBIO 30%
U OCTaTbCd HEU3MEHHBIM C BeposTHOCThIO 20%. Haiitu
BEPOSITHOCTh TOTO, YTO 3a 5 AHEH TOProB Kypc MOJHHUMETCS Ha 2
MyHKTA.




Tema 12.6
CocrasiieHue TadiIuL 1
JTUarpamMM Ha MPaKTHKE

3agaua 1. Ber coOupaerech 3aKIIOYHUTH CHIEIKY C HEKOTOPOM
bupmoi, mpuueM 3HaeTe, YTO ATa CAEIKAa MOXKET M0 OTHOIICHHIO K
BaM OKa3aTbCs KaK YECTHOM, TaK U HedeCcTHOU. [IeperoBopsl ¢ Bamu
BEJIET Mpe/ICTaBUTENb (GUPMBI, KOTOPOMY H3BECTHBI €€ HaMEPEHHS.
[TpencTaBUTENb MOXET OBITH KaK MPaBAMBBIM YEIOBEKOM, TaK H
mxenoM. Kak Bbl ymMaere, MOXKHO JIM 33J1aB 3TOMY IPEICTAaBUTEIIIO
CAMHCTBCHHBI BOMPOC W TOJNYYHB OTBET «JIa» WIU «HET»,
0e301HrO0YHO OIEHUTH, OYJET JIU CIIETKa YSCTHOU

3agauya 2. Y4YacTHUKaMH aKIMOHEPHOTO OOIIECTBA 3aKPHITOTO
TUTA SBISIOTCS 5 denoBek. M3 uX cpeabpl HYXKHO BbIOpaTh
npejcenarens npaBieHus, JIByX €ro 3aMecTUTeNel u npeacenarens
peBU3UOHHONW KomHuccHH. CKOJBKUMHU CIIOCOOAMH 3TO MOKHO
caenaTh?

3anava 3. 15 nexaOps muaHupyeTcs B3ATh KpeIuT B OaHke Ha 21
Mecsll. Y CIOBUSI BO3BPATa TAKOBBI:

-1-ro uncna Kaxa0ro Mecsla JoaT Bo3pacTaeTt Ha 3% 1o
CPAaBHEHMIO C KOHLIOM NPEABIAYLIEr0 MECSIIA;

-c0 2-10 1o 14-e Kax/10ro Mecsia HeoOX0IMMO BBIILJIATUTh YacTh
JI0JITa;

-15-ro yucna kaxaoro mecsua ¢ 1-ro no 20-i 10T JO0HKEH ObITH
Ha 30 ToIC. pyOsieil MeHblIe 1oyira Ha 15-e4ncio npeabayIero
Mecs1a;

-k 15 —My umucny 21 mecsitia KpeuT 10JIKeH ObITh MOJHOCTBIO
MOTAILEH.

Kakyro cymmy minaHupyercst B3sTh B KPEAUT, €clid o011asi cymma
BBIIJIAT MIOCTIE MTOJHOTO MorameHus coctaBuT 1604 Toic. pyOieit.
3agaua 4. Kosuektus npeanpusatus coctout u3 240 myxuus u 80
KeHIUH. {711 aHKeTHpOBaHUs HY>XHO BbIOpaTh 10 % paboTHUKOB
HPENNPUATHS TaK, YTOOBI OTHOIIEHHE 3:1 MY>KYUH U JKEHIIUH
coxpaHusioch. COCTaBbTE CIIMCOK AHKETUPYEMBIX.

3agaua 5. [Ipu perucrpanuu KaHAUIAT B AEMyTaThl PEICTABUI
10000 moanucHbIx TUCTOB. MI30uparenpHas KoMHCCHS JOHKHA
npoBeputh He MeHee 1000 u3 npeacTaBiaeHHBIX JUCTOB. Kakum
00pa30M MPOBECTH CIyUYalHbIM 0TOOP MPOBEPSIEMBIX JIUCTOB C
MTOMOIIBIO TAOJIUIIBI CITyYaiHBIX YHCEN?

3anaua 6. [Ipy u3ydeHuu KagpoBOi MOJUTUKH KPYTTHOTO
00beIMHeHNs ObUTH COOPaHbI CBEJIEHUS O TOM, CKOJIBKO JIET
npopaboTalii B JaHHOM OTPaciid pPyKOBOJUTEIH 00BEIUHEHHS JI0
NEepPBOro Ha3HAYEHUS Ha PYKOBOSAIIYIO JODKHOCTB. Mccnenyiite
pacripesielieHue JaHHOH BBIOOPKH, COCTaBbTE CTATUCTUYECKUN A,
nmocTpouTe ructorpammy. Haiinure smnupudeckyto QpyHKITHIO
pacripesielieHus! 1 OCTpoiTe e¢ rpaduk.

2148121721822

16111610813 1415
7910712279
126111496123
17131819211016 12

3agaua 7. B Ta0Onuile npuBeneHbI pE3yNbTaThl HCCIETOBAHUS
Bo3pacra y 100 coydaifHO BEIOpaHHBIX paOOTHUKOB HEKOTOPOTO
rOCYJJAPCTBEHHOTO MIPEANPHUSITHSL.




Bospacr, 16-25 | 25-34 | 34-43 | 43-52 | 52-61 | 61-70
Jer
Yucno 5 19 33 27 12 4
pabOTHHKOB,
qer.

HaiiTi HecMelIeHHbIe TOYEYHbIE OLIEHKH MaTeMaTH4eCKOro
OKU/IaHUS M JUCTIEPCUU TpU3HaKa X — BO3pacTa pabOTHUKOB B
reHepaibHON COBOKYITHOCTH.

3agaua 8.CoriacHo mpeCTaBICHHON CTaTHCTUYECKOH BEIOOPKE,
OIPEJICTIUTh OCHOBHBIE CTATUCTUYECKUE MTOKA3aTENIN

Mecsin 01 02 03 04 05 06
Kom-Bo 22 18 56 48 22 56
BBIJTAHHBIX
KPEJIUTOB

Mecsi 07 08 09 10 11 12
Kom-Bo 60 45 30 22 22 22
BBIJIAHHBIX
KPEIUTOB

Pa3zpen 13.
MHoKecTBAa. DJIeMEeHThI
Teopuu rpagos

Tema 13.2
Onepannu ¢
MHO’KECTBaMHU

3apaua 1. B ognom ropome Kananer 70% kuTeneil 3HAIOT
¢bpany3ckuii s3pik U 80% - aHrmiickuit  A3bIK.  CKOJIBKO
IIPOLIEHTOB JKUTEJIEN 3Ha0T 00a s3bIKa?

3agauya 2. Ha ¢upme paborator 67 uenoBek. M3 Hux 47 3HaiorT
AHTJIMHACKUM S3BIK, 35 - HEMENKHH s3bIK, a 23 - o0a s3bIKa.
CKojibKO 4YenoBeK B (uUpMEe He 3HAIOT HU aHIVIMHCKOIo, HU
HEMEIIKOTO SI3BIKOB?




4.3. MaTtepuanbl OLEHOUYHbIX CPEACTB A8 NPOMEXKYTOUYHOM aTTecTauum
(ak3ameH)
Bapuanrt 1
Oo0si3aTeJibHAN YACTh
IIpu BoInosiHennu 3aganuid 1-10 3anuimmTe X0/ pelieHus 1 MOJyYeHHbIH O0TBeT.
42 cos l cos 7—I

1. Haiinure 3HaUeHUE BBIPAKEHUS 4 3

2. Haiinure 3nauenue Beipaxenus 18 250 —1g2,5

3. Pemmre ypasuenue V 12X =X. Ecny ypasHenne nmeer Gosiee 0[HOr0 KOPHS, B OTBETE
3aMUIIATE OOJIBIINN U3 KOPHEH.

4. Pemmre HepaBeHcTBO 100%*+1 < 0,1

x+8  x+8

5. Pemmre ypaBHeHue 5x+7  7x+5 Ecim ypaBHEHHE UMeeT 6oliee 0JJHOrO KOPHS, B
OTBETE 3aMUIIUTE OOJILLINI U3 KOpHEH.

. x(t) = LRIy

6. MarepuanpHasi TOYKa ABMXKETCS MPSIMOJIMHEHHO 0 3aKOHY 2 (rme x —
paccTosiHAEe OT TOYKH OTCYeTa B MeTpax, I — BpeMs B CEKyHIax, U3MEPEHHOE C Havalia
nsuxkenust). Haitnure ee ckopocTh B (M/C) B MOMEHT BpeMeHu t = 6 c.

7. Haiinure Touku skctpemyma Gynkmun f(x) = 2x3 — %x“ -8

8. AXuuu npeanpusTHS pacripeaeiIeHbl MeXIy TOCYAapCTBOM U YaCTHBIMU aKIIMOHEpaMH B
oTHomeHUH 3:5 cooTBeTcTBeHHO. OOmas npuoObUIb NPEANPUATHS IOCIE YIUIAThI
HaJIOroB 3a roj cocraswia 32 muH pyOneil. Kakas cymma u3 3Toil nmpuObLIM 10JKHA
MOWTH Ha BBHIIIATY YaCTHBIM akionepam? OTBET JaiiTe B MUJUTMOHAX PyOIIeH.

9. @wupwma 3aKymnaeT MPOAYKIHUIO B ABYX JOMAIIHUX X03siicTBaX. 40% mpoayKuuu u3
NIEPBOTO X03siiCTBa — BBICIIEH KaTEerOpuy, a U3 BToporo xo3siictea — 90%
MPOAYKIINH BBICIIEH KaTeropur. Beero BeICIIyro Kateropuro moixydaetr 60% MpoTyKIHH.
HaiinuTte BepoSATHOCTB TOTO, YTO MPOIYKIMS, KyTUIEHHAs y 3TOH (PUPMBI, OKaXKeTCs U3
IIEPBOTO XO35MCTBA.

10. B 6ak, umeromuii popMy npaBuIbHON 4ETHIPEXYTOIBHON MPU3MBI CO CTOPOHON

A

OCHOBaHMs, paBHOM 20 cM, HAJIUTA KUIKOCTh. IJisT TOro YTOOBI H3MEPUTH OOBEM JETaH
CIIO’KHOW (hOPMBI, €€ MOTHOCTHIO MOTPYXKAIOT B ATY KUIAKOCTh. Haiimure 00bEM aeranu,
€CJIM YPOBEHB KUAKOCTH B O6ake moHsuica Ha 20 cm. OTBET maifTe B KyOMUeCcKux
CaHTHMETpax.

4

#

R

DELIYEr

JIomOJHUTEIbHAS YaCTh

Ilpu evinoanenuu 3aoanuit 11-14 3anumwiume x00 peuwienus u noay4eHHblil Omeem

11. Beiuncnure TUIONIAAR YYacTKa, OTBEACHHOTO TI0f KIyMOy, MEpUMETp KOTOPOTO

OTpaHUYMBAIOT IMHUM y = x? + 2,y = 2x + 2. Beimonnute ueprex. OTBeT naiite B
KBaJIpaTHBIX METpax.



2 X+cosx =0.

12. HaiinuTe Bce pelieHust ypaBHEHHS COS2X +Sin

13. IlpssMOyTONBHBIN MapasieIenue ] ON1ucaH
OKOJIOIWIMH/IPA, PAJINYC OCHOBAHUS H
BBICOTA KOTOPOTO paBHBI 6. Halinure 00beM
napaiesieue .

14. JIge 6purazpl, cocTosimue u3 pabounx 0JUHAKOBON KBaIH() €MEHHO
HavaJlH BBIMOJHATH JIBa OJJMHAKOBBIX 3aKa3a. B mepBoii Opurajie 0110 2 pabovmx, a BO
BTOpOoit — 12 pabounx. Uepes 3 nHs mociie Havansa paboThI B IEPBYIO OpHUraay mepenuim
8 paboumx u3 BTOpoii Opuraasl. B urore o0a 3aka3a ObLIM BBITIOJIHEHBI OJTHOBPEMEHHO.
Haiinure, ckonbko AHEH MOTpeOOBAIOCH HA BHITIOJHEHUE 3aKa30B.

Bapuant 2

Oo0s3aTe LA YACTh
IIpu BeinoiHeHuu 3aaanuii 1-10 3anummTe X0 penieHus U MOJy4YeHHbIH OTBET.

. 24+/2cos (——) sin (7—) )
Haiigure 3HaueHne BRIpaKEHUS 3 4

Haligure 3Ha4eHNE BBHIPAKEHUS logs625 -+ logy,058000.

3. Pemmre ypaserme ¥ 3 T4 =¥ Eeny ypasrenue umeer 6ostee 0HOrO KOpHS, B
OTBETE 3aNMIINTE MEHBIIMI U3 KOPHEH.

4. Pemmure HepaBeHCTBO 82%t1 > 0,125
x—1 x—1

5. Pemmte ypaBHenue 5+ + 11 3x 7 Eciu ypaBHEHHE HMEET 60JIbIIE OJHOTO KOPHS, B
OTBETE 3alULINTE OONBLINNA U3 KOPHEH.

(1) — 4 63
6. MarepuanpHasi TOYKa ABMXKETCS MPSIMOJIMHENHO 0 3aKOHY x(r) = 1"+ 61"+ 51 +23 (rme

X — paccTOsiHUE OT TOUKU OTCUeTa B METpax, t — BpeMs B CEKyHIaX, U3MEPEHHOE C
Hauaya aABkenus). Haiiaure ee ckopocTs B (M/C) B MOMEHT BpeMeHu ! = 3c.
7. Haitaure Touku sxcTpemyma pyskmun f(x) = x° — 5x* + 3

8. AXIuu npennpusTUs pactipeie’eHbl MeX Iy TOCYIapCTBOM U YaCTHBIMH aKIIMOHEPAMH B
otHoweHuH 1 : 3 cooTBeTcTBeHHO. O01as NPUObUTH NPEANPHUATHS MTOCTE YIIAThI
HAJIOTOB 3a roJ cocTaBuia 24 MiH pyouiein. Kakas cymma u3 9Toi mpuObUIN T0KHA
MOWTH Ha BBIMJIATY YaCTHBIM akimoHepaMm? OTBeT AaliTe B MUJTHOHAX pyOeil.

9. ®wupwma 3aKymnaeT MPOAYKIHUIO B IBYX JOMAITHUX X03sKcTBaX. 60% MpoayKinu u3
NIEPBOTO X03siiCTBa — BBICIIEH KaTEerOpuH, a U3 BTOporo xo3siictea — 70%
MPOJYKIMH BBICIIEH KaTeropuu. Becero BeiciIyto KaTeroputo noiydaer 65% npoayKIuH.
HaiinuTte BepoSATHOCTB TOTO, YTO MPOIYKIMS, KyIJICHHAs! Y 9TOH (UPMBI, OKaXeTCs U3
MIEPBOTO X03sHCTBA. (IKOHOM)

10. B 6ak, umeromuii popmy npsimoit npusmMsel, HanuTo 12 11 Boakl. [Tocie momHoro
MOTPY>KEHUS B BOJY JIeTall, YPOBEHB BOABI B Oake moHscs B 1,5 pa3a. Haliqure 00béM
neranu. OTBeT AaiTe B KyOMUECKUX CaHTUMETpax, 3Hasi, 4To B ogHoM Jutpe 1000
KyOMYECKHX CAHTUMETPOB.

pewyer




JIoMOJHUTEIbHAS YaCTh

Ilpu evinonnenuu 3ao0anuit 11-14 3anumiume xo00 peuwieHus u noJay4eHHblil Omeem

11.

12.

13.

14.

Boluncnute 1iomane ydacTka, OTBEIEHHOTO TOJ KIymMOy, MEpUMETP KOTOpPOTo
OrpaHMYMBAIOT JMHUU y = x2 + 1,y = 3 — x%. Bemmonuurte ueprex. OTBeT naiite B
KBaJIpaTHBIX METpPaX.

Haiinure pemienue ypaBHeHus COS2X-Sin X=COS2 X .

[TpstMOyTONBHBIN NapaieNenurie]] OrucaH
OKOJIO LIMJIMH/IPA, PaJANYC OCHOBAHMS U BBICOTA
KoToporo paBHbl 1.Haiinure o0bem
napasuieJenunena.

JIBe Opurajsl, cocTosmue u3 pabovyrx 0JJMHAKOBOM KBATH(HUKAIINHI, OJHOBPEMEHHO
HavyaJIi BBITIOIHSATH J[BA OJIMHAKOBBIX 3aKa3a. B mepBoii 6purane 6n110 3 pabounx, a BO
BTOpOil — 9 pabounx. Uepes 4 aHs mocie Havyana paboThl B IEpBYIO Opuraay nepenuiu 7
pabouux u3 BTopoit Opurasl. B utore 06a 3aka3a ObUTH BBIIOJIHEHBI OJJHOBPEMEHHO.
Haiigute, ckonbko qHEH MOTpeOOBANOCH Ha BHITIOTHEHUE 3aKa30B.



5. MeToanueckue MaTepuaIbl
5.1. Tempbl AJis1 NPOEKTHBIX UCCIEA0BATEILCKHX PadOT

WHauBUyalIbHBIN TIPOEKT - 3TO CaMOCTOSITENIbHASL TBOPUECKAs JI€ITEIbHOCTh
oOy4aronierocs pedepaTuBHOTO, MPaKTUYECKOTO WIH OTBITHO -
AKCHEPUMEHTAIBHOTO XapaKTepa.

WHauBryalibHBIA MIPOEKT BBHIMOJIHAETCS OOY4YarOIIMMCS B T€YEHUE OJHOIO
rojia B paMKax y4eOHOro BpeMEHH, CIIEIIMAIbHO OTBEACHHOTO YYEOHBIM IJIAHOM, U
JIOJDKEH OBITh MPEJICTABJICH B BUAE 3aBEPLICHHOIO0 y4EOHOTO HCCIIEIOBAHUS WU
pa3pabOTaHHOIO MPOEKTA.

NHnuBuAyalbHBIA TMPOEKT BBIMOJHSIETCS OOYYaIOIIMMCS CaMOCTOSATEIIBHO
1o/ pyKOBOJICTBOM MPENO/iaBaTesisl 0 BRIOPAHHON TEME.

Pe3ynbTaThl BRIMOJHEHUS MHAMBUIYAIBHOTO MMPOEKTA TOJKHBI OTPaXKaTh:

1. CpopmupoBaHHOCTD HaBBIKOB KOMMYHUKATHUBHOM, y4eOHO-
UCCIIEIOBATEILCKOUN €SI TEIbHOCTH, KPUTUUECKOTO MBIIIUICHUS;

2. CrocoOHOCTh K TBOPYECKOM,  aHAJUTHYCCKOM,  WHHOBAI[MOHHOM,
WHTEJUIEKTYaJIbHOM JESATEIbHOCTH;

3. ChopMupoBaHHOCTH HaBBIKOB MPOEKTHOM JESTEIBbHOCTH,
CaMOCTOSITENIbHOTO TPUMEHEHUSI TMPUOOPETEHHBIX 3HAHUM U CIOCOO0B
JICICTBUI TIPU PELMICHUN PA3JIMYHBIX 3a]1a4, HABBIKOB MCITOJIb30BAHUS OJTHOMN
VTN HECKOJIBKUX YYEOHBIX IUCUUILIIUH WM MPEAMETHBIX 00JacTeil;

4. CnocoOHOCTh  TOCTAHOBKM  LEIH,  (OpMYyJIMpOBaHUS  THUIOTE3bI
UCCIIC/IOBAHUSI, IUIAHUPOBAHUSA  JICSITEIBHOCTH, IIOMCKa, oOTOOpa WU
UHTEpIpeTanuu  uHQOpMallUh,  CTPYKTYPUPOBAHHUS,  apryMEHTAIuU
pe3yJIbTaTOB MCCJICIOBAHUS, IEMOHCTPAIIMU Pe3yJIbTaTOB B BUJE JOKIaja,
MIPE3CHTAIMH, CO3/IaHUS MOJICIIH.

[IpoekThl MOTyT OBITh pa3HBIX THUIIOB: HH(POPMAIIMOHHO -IOUCKOBBIM,

VICCIIEI0BATEIIbCKUN, IPAKTUKO-OPUEHTUPOBAHHBIN, TBOPUYECKUI, UTPOBOM.

Tun npoexkra [Mpumep peanuzanuu

HccenenoBarenbekuit - npenmnosaraet | AHanu3 npodeccruoHalbHBIX TEKCTOB, PE3YIbTAaTh
JI0KA3aTeNbCTBO WJIM OIPOBEP)KEHHE Kakoul- | akcriepuMeHTa (rpaduku, AUarpaMMbl, TaOIHUIIbI),
100 TUIIOTE3bI, TPOBEIEHUE SKCIIEPUMEHTOB, | ONMCaHUE PaOOThI, BHIBOJIBI.
Hay4yHOE ONMCAHHE N3y4YaeMbIX SBJICHUMN

[IpakTUKO-OPUEHTHPOBAHHBIM - HampaBieH | MakeTbl, MOJAEIH, HNaMIATKH, pPEKOMEHIAIuH,
Ha pelIeHWe NPAKTUYECKHX 3aJad, HMeEeT | yueOHbIe MOCcoOus.
4eTKO 0003HAUeHHBI € caMoro Havanua
KOHEUYHBII pe3ybTar JEeSITEIbHOCTH
Y4aCTHUKOB ITPOEKTa

WNHpopMallMOHHO-TIONCKOBBIM - HampaBieH | AHKETUPOBaHHME, ONPOCHI, U3yUYEHHUE JUTEPATyphl
Ha cOop wHpopMamuu O KakoM-THOO | Mo MpobiieMe, OT4YEeThl, O030pHbBIE MaTepHalbl,
NpeMeTe WU SIBICHUH MIpE3eHTAIHsI Pe3yIIbTAaTOB.

TBopueckuil - HampaBieH Ha pa3BUTHE Y | JIuTeparypHoe mpou3BeleHHE, MPOU3BEACHUE
oOyuaromuxcsi uHTepeca, (popMupoBaHue | 300pa3UTEITBLHOTO WIu JEKOPaTUBHO-
HABBIKOB ITOMCKa I/IH(bOpMaHI/II/I 1 TBOPYCCKUX | MPHUKIIAAHOTO UCKYCCTBA, BUACOPOJIHUK.
crocoOHOCTEH




WrpoBoii — npeanonaraetr HazHaueHue poiel | PaspaboTka u  mpoBeAeHHWE HMHTAIMOHHBIX,

Y4aCTHHKOB, O6y0JIOBJI€HHI>IX XapaKTCpPoOM U | pOJICBBIX, JUTCPATYPHBIX HUIP, B TOM YUCIC C

COAEPKaHMEM  IPOEKTa,  OCOOCHHOCTHIO | IPHUMEHEHUEM KOMIIBIOTEPHOM aHUMaIHH,

pelaeMoit po0GsIeMbl u MPaBWJI | COCTSI3aHUS, BAKTOPUHBI, SKCKYPCHH.
B3aMMOOTHOIICHUI MEXAY HUMH, TOT/Ia Kak
CTpYKTypa, dopMa NpPOAYKTa U pPE3yJbTaThl
OCTaOTCS OTKPBITHIMH JIO CAMOTO KOHIIA

Tembl unOuBUOYaANLHBIX NPOEKMOE

1. NnoTteyHoe KpeaAUTOBaHUE KaK CIIOCOO PEIICHUS )KHIIMITHON MPOOIEMbI

2. IlpousBojHast B 5KOHOMHUKE

3. Marpuynas anreOpa B 5KOHOMHUKE

4. IlpumeHeHHE MaTEMaTUYECKUX METOAOB IIPHU PELUICHUH SKOHOMUYECKUX
3aza4

5. IlpuMeHeHue CIOXHBIX MTPOLECCOB B SKOHOMHUECKUX pacyeTax

6. CpenHee 3HaYEHUS U UX IPUMEHEHHUE B CTATUCTHKE

7. .BBITOJIHO JIM KUTH B AOJIT?

8. I'padbl 1 ux NpUMEHEHHE MIPU PEIICHUH 3a7a4 10 MaTEMaTHKE U

IKOHOMHKE
9. Ipobu 1 mpoIeHTHI
10.Ero Bemn4yecTBO MPOIIECHT
11.Vcnonp30BaHNE HEPABEHCTB MPHU PEIICHUH SKOHOMUUYECKUX 3a/1a4

12.KomOuHaTOprKa, 3IeMEHTHI TCOPUHU BEPOSTHOCTH M CTATUCTHKY B HAIICH

KU3HU

13.KpeauTsl B )KU3HU COBPEMEHHOT'O YEJIOBEKa

14 KpeauTsl v MPOLEHTHI B )KU3HU COBPEMEHHOIO YEJIOBEKA

15.MaTtemaTruuecKkrie METOAbl B PEIICHUN YIKOHOMHUYECKUX 3a/1a4

16.MareMatnyeckue MOJICIIN B SKOHOMHUKE

17.Metonapl TEXHUUECKOTO aHaM3a PhIHKA IIEHHBIX OyMar. dpakrais

18.Hayuno-uccnenoBarensckas padora "MaTemaTudeckas CTaTUCTHKA"

19.01eHKa BBITOAHOCTH TPHOOPETEHHS TOBAPOB B KPEUT

20.01eHKa CTOMMOCTH YEJIOBEYECKON KU3HA METOJIOM T'yMaHUTAPHOTO
CTAOMJIBHOTO €KEMECSIYHOTO KOMITIEHCAIIMOHHOTO JJ0X0/a

21.T1o noxomam 1 pacxoabl

22.IlpakTHdeckoe MpUMEHEHHUE MPOIICHTOB

23.1lpuMeHeHre aHaan3a NPOU3BOJACTBEHHOM U CTATUCTUUYECKON PYHKIUN

IIPY YIIPaBJICHUH POU3BOICTBOM
24 . T1poueHThI B MPOIIJIOM M HACTOSIIIEM
25.Crnioco0bI OBICTPBIX BHIYUCICHHM
26.DrHaHCOBBIC TUPAMHUIBI
27.Dopmyna CIOKHBIX TIPOIEHTOB U €€ MPUMEHECHUE
28. OyHKIIMSI Ha CTPaXKe SKOHOMHHU



6. CHHCOK HCTOYHUKOB

OcHoBHBbIE TEeYATHBIE H3JaHusd

1. Maremaruka: yueoHuk/ bammvakos M.U.- 2-¢ u3zn., crep. - M: KHOPYC,
2019. (Cpennee npodeccruoHasbHOE 00pa30BaAHKE)

2. Marematuka: anrebpa ¥ Hadajla MaTEeMaTHYECKOTO aHAIM3a, T€OMETPHS.
Anrebpa u Hayana mareMarudeckoro ananuza. 10-11 kmacc. Anumon IILA.,
Kossarun FO.M., TkaueBa M.B. u apyrue. - M: [Ipocsemenune, 2022.

3. Marematuka: anrebpa ¥ Hadaja MaTeMaTUYECKOrO aHajn3a, T€OMETpHsl.
['eometrpus. 10-11 xmacc. Artanacsn JI.C., Byryzo B.®., Kagomuer C.b. u
npyrue. - M: IIpocsemenue, 2022.

4. Maremartuka: aireOpa W Havajla MaT€MaTUYECKOIO aHajau3a, T€OMETpHsl.
10-11 xmaccel. AnreOpa m Hadajga mMaTeMaTH4eckoro aHanmm3a. B 2 4. Yacts 1:
YyeObHuk Uil y4yammxcs ~— OOpa3oBaTeNbHBIX  opranm3anuii  (0a30BBbIi
ypoBeHb)/Mopakosuu A.I'., CemenoB IL.B.; Yacte 2. 3agauHuK i ydamuxcs
oOpa3oBaTenbHBIX OpraHu3anuii (0a3oBbiii ypoBeHb)/ Mopuakosuu A.l'. u npyrue;
nof pegakiued Mopakosuua A.l'. - M: Muemo3una, 2018.

6. MaremaTtuka: anreOpa M Hadaja MaTEMaTUYECKOTO aHAIMU3a, T€OMETPHS.
AnreOpa u Havanma martemaTudeckoro ananmza. 10 kimacc. Hukombckuit C.M.,
[TorarmoB M.K., Pemernukos H.H. u apyrue. - M: IIpocsemenne, 2021.

7. Marematuka: anreOpa ¥ Hadaja MaTeMaTUYECKOrO aHajn3a, T€OMETpHs.
AnreOpa u Havanma martemaTudeckoro ananmza. 11 kmacc. Huxombckuit C.M.,
[TorarmoB M.K., Pemernukos H.H. u apyrue. - M: [Ipocsemenue, 2021.

8. Marematuka: anrebpa ¥ Hadaja MaTEMAaTHYECKOTO aHAIM3a, T€OMETPHS.
['eomerpus.10-11 xnacc. IloropenoB A.B. Maremaruka: anreOpa W Hauajna
MaTeMaTU4eCcKOro aHanusa, reomerpus. 'eomerpusa.10-11 kiace. [loropenos A.B.
- M: IIpocsemenue, 2019.

9. Marematnka: anreOpa U Havajla MaTeMaTHYECKOTO aHaJM3a, TEOMETPHS.
['eometpus. 10 knacc. AnekcannpoB A.Jl., Bepuep A.JL., Peokuxk B.M. - M:
[Ipocsemenue, 2021.

10. Maremartuka: airedpa W Havajla MaTEMaTUYECKOIO aHajiu3a, Te€OMETpHsl.
['eometrpus. 11 knacc. AnekcannpoB A.Jl., Bepuep A.JL, Peoxkuk B.U. - M:
[IpocBemenue, 2021.

11. Marematuka: anrebpa W Hayaja MaTE€MaTUYECKOTO aHAJIN3a,
reometpusi. 10 kimacc. Bepuep A.JL., Kapn A.Il. U3narensctBo "[IpocBemenue".

12. Maremaruka: aiaredOpa W HayajJla MaTeMaTHYECKOro aHaJIM3a,
reomerpus 11 knacc. Bepuep A.JL., Kapn A.Il. U3narensctBo "[IpocBenienue”.

13. Marematuka: anrebpa W HayajJla MaTeMaTUYECKOro aHaiu3a,
reomeTpus. AnreOpa W Hadalla MaTeMaTHYeCKOro aHaimu3a (B 2 yactax) (B 2
gacTsx). 10-11 wmacc. Yacte 1: Mopakosuu A.I'., Cemenor I1.B.; Yacts 2:



Mopakosuu A.I'. u gpyrue; mnona penakuuert Mopakosuua Al. "HMOI]
MHEMO31HA".

14, Marematuka: anrebpa W Hayajlla MaTeMaTHYECKOro aHalu3a,
reomeTpusa. AnreOpa W Hayaia maremaruueckoro anamusa. 10 kmacc. MypaBuH
['.K., Mypasuna O.B. U3narensctBo "[IpocBemienue".

15. Marematuka: anredpa W HayajJla MaTeMaTUYECKOro aHaJM3a,
reoMmeTpusi. Anredpa M Havala MareMaruyeckoro anamusa. 11 kmacc. MypaBun
['.K., Mypasuna O.B. U3narensctBo "[IpocBenienne".

16. Maremaruka: aiaredpa W HayajJa MaTeMaTHYECKOro aHalM3a,
reomerpusa. ['eomerpusa. 10 kmacc. CmupnoB B.A., Cwmupnoa HW.M.
"UznatensctBO "l[IpocBenienue".

17. Marematuka: anreOpa W HayajJla MaTeMaTHYECKOrO aHaJM3a,
reometpusi. ['eomerpus. 11 kimacc. Cmupnos B.A., Cmupnoa .M. 1U3narenbcTBoO
"IIpocBemienue".

18. Marematuka. ['eomerpus. 10 kmacc. Mep3nsak A.I'., HomupoBckuit
H.A., Ilomonckuii B.b., Axup M.C.; nmon penakuueir Ilomonmbckoro B.E.
N3 parenscTBO "[IpocBemienue”.

19. Marematuka. ['eomerpus. 11 knacc. Mepzimax A.I'., HomupoBckuit
H.A., Tlomonckuii B.b., Sxup M.C.; non penaknueir Ilomonbckoro B.E.
"UznarensctBo "[IpocBernienne”.

20. Marematuka: anreOpa W HadJajJla MaTeMaTHYECKOTO aHAJM3a,
reomeTpus. Anredpa W Hadajga mMareMmatuueckoro aHanmmsa. 10 kmacc. Bumenkun
H.4., UBames-Mycaros O.C., HIapuodypa C.U. "MOIl MHEMO3NHA".

21. Maremaruka: anreOpa W Hadajga MaTeMaTHYECKOTO aHAJIM3a, T€OMETPHUS.

Anrebpa w Havasia Maremarmueckoro ananmmsa. 11 kmacc. Bunenkun H.A.,
Npames-Mycatos O.C., llIBapudoypa C.1. "UOILl MHEMO3NHA

JJIeKTPOHHbIE U3IaAHMSI

1. Beepoccuiickue uaTepHeT-oaumMnuanbl. - URL: https://online-olympiad.ru /
(mata obpamenus: 12.07.2022). - TekcT: 31€KTPOHHBIN.

2. Enunas xomnekmus mudpoBhIX 00pa3oBaTeNbHBIX pecypcoB. - URL:
http://school-collection.edu.ru (mara oopamenus: 08.07.2022). - TekcrT:
AIEKTPOHHBIM.

3. Nudopmarnmonnas cucrema «EquHoe okHO goctyna K
obpazoBarenbHbIM pecypcam». - URL: http://window.edu.ru/ (mara obGpamieHusi:
02.07.2022). - Tekct: 3IeKTPOHHBIH.

4. Hayunas snexkrponnas oudnauorexka (HOb). - URL:
http://www.elibrary.ru (nara oopamenus: 12.07.2022). - TexcT: 3JIEKTPOHHBIH.

5. OTkprITHIH KOUTe K. Matemaruka. - URL: https://mathematics.ru /
(mata obpamenus: 08.06.2022). - TekcT: 2MEKTPOHHBIN.



https://online-olympiad.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
http://www.elibrary.ru/
https://mathematics.ru/

6. [ToBTOpuM MateMatuky. - URL: http://www.mathteachers.narod.ru /
(mara obpamenus: 12.07.2022). - TekcT: 3ME€KTPOHHBIN.

1. CrpaBOYHHK IO MaTEMAaTHKE IS ITKOJIBHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (nata oopamenus: 12.07.2022). -
TeKCT: 3JIEKTPOHHBIM.

8. Cpennsist MaTeMaTudeckas MHTepHeT mikona. - URL:
http://www.bymath.net/ (mara obpamenus: 12.07.2022). - TeKCT: 3EKTPOHHBIH.

9.DenepanpHbIi nopran «Poccuiickoe 06pazoBaHuey. -

URL: http://www.edu.ru/ (mara obparenus: 02.07.2022). - Tekcr:
AIEKTPOHHBIN.

denepasibHBIN HIEHTP UHGOPMAITMOHHO-00pa30oBaTeIbHBIX pecypcoB. - URL:
http://fcior.edu.ru / (mata o6parenus: 01.07.2022). - TekcT: IeKTPOHHBIH
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