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HTOoro 4yacoB 1o IUCHUIUIMHE
351 205 146

r. CraBpormois, 2020 T.



PaGouass mporpamma mo gucnuiuinHe «MaTeMaTHKa» COCTaBlIEHA IIPEroaaBaTeieM
byroBoit O.0. B cOOTBEeTCTBUM ¢ TpeOOBaHUSAMH (eAepaTbHOTO TOCYAapCTBEHHOTO
00pa30BaTeNLHOTO CTaHAPTA CPEIHEro O0IIero 00pa3oBaHMs, IPEAbIBISEMBIMH K CTPYKTYpE,
COJIEP’KaHUI0O M pe3ylbTaTaM OCBOCHUS Y4YeOHOH AMCUMILUIMHBI, YTBEPKICHHBIM MPUKA30M
MunucrepcrBa odpazoBanus u Hayku Poccuiickoii @enepanun ot 17 mas 2012 1. Ne 413 u B
COOTBETCTBUU ¢ PexoMeHIalusMy MO OpraHu3aliy MOJIyYeHHs CpeTHero ooIero oopa3oBaHus
B TpeAenax OCBOGHHMA O0Opa30BaTENbHBIX MPOTPaMM  CPEIHEro Mpo(ecCHOHATBHOTO
oOpa3oBaHus Ha 6a3e OCHOBHOTO OOIIEro oOpa3oBaHMsA C y4yeToM TpeOoBaHMii (herepabHBIX
rOCyIapCTBEHHBIX  00pa30BaTENbHBIX  CTaHAAPTOB M  MOJyd4aeMoil mpodeccuud  WIH
CHELMATBHOCTH  CpPEIHEro mpodeccHoHaNbHOrO oOpa3zoBanus (muchMo  JlemapramenTa
rOCYJapCTBEHHON TOJMTUKH B cdepe moaroroBku padoumx kaapoB u IO MwunHoOpHAyKH
Poccun ot 17.03.2015 Ne 06-259), a Taxxke IlpumepHoii nmporpammoii o011eo0pa3oBaTenbHON
yuebHOM  aucuumanHbel  «MaTtematuka» A NpoecCHOHANbHBIX  00pa30BaTENIbHBIX
opranuzanuii, yreepxaeHHod 21 wurons 2015 r. ®T'AY «DenepanbHblii UHCTUTYT Pa3BUTHS
00pazoBaHUN.

Penenzentel: MapkapoBa M.A., mnpenomaBatens [IIIK  oOmieoOpazoBarenbHBIX
nucturmua AHO 10 «CT2OK»

borateipeBa A.T., npencenarens [IIK npaBoBsix qucuumina AHO 110 «CTOK»

Pabouas mporpamma paccMoTpeHa | 0J00OpeHa Ha 3aceJaHWU IMPEIMETHO — IUKIOBOH
KOMHCCHH 00111e00pa30oBaTeIbHbIX TUCIUTIINH «31» aBrycta 2020 r., mpoTokon Nel

[Ipencenarenb kKoMucCUU E.C. T'opauenko
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1. HOSACHUTEJIBHASA 3AIIUCKA

[Iporpamma  oOmieoOpa3oBaTenbHOM — y4eOHOU — aucnurmHbl  «MaTeMaTHKa»
npeHa3HaueHa Uil M3YYCHHUS B KOJUIEKE, pealu3yronieM o0pa30BaTEbHYI0 MPOTrpamMMy
cpeaHero obmero obpa3oBaHusl B Mpeesiax OCBOCHHUS MPOTPAMMBI MOATOTOBKU CIICIIHATUCTOB
cpennero 3BeHa (IIIICC3) na 6a3e ocHOBHOTO 0011IeTO 00pa30BaHMS.

[Tporpamma pa3pabotana Ha ocHoBe TpeboBanuit ®I'OC cpennero obmiero oopazoBaHus,
NPEIBSBISIEMBIX K CTPYKTYPE, COIEPKAHHIO M pPe3yJIbTaTaM OCBOCHUS y4EOHOHW IUCIUILTUHBI
«MareMaTnka», B COOTBETCTBHH ¢ PeKOMEHIAIMsIMHU 10 OpraHHW3aIlui IMOJTYYCHHS CPETHETO
obmiero o0pa3oBaHHMs B Ipeleliax OCBOCHHS OOpa30BaTENbHBIX IPOTPAMM  CPEIIHETO
npodeccCHOHATLHOTO 00pa3oBaHMs HAa 0a3e OCHOBHOTO OOIIEro OOpa3oBaHHS C Y4€TOM
[TlpumepHO# OCHOBHOW O0pa3oBaTEIbHONH MPOrPaMMbl CPEIHEro O0IIero oOpa3oBaHWSA,
0/100peHHOI perieHneM (enepalbHOTO Y4eOHO-METOIUYECKOT0 OOBEIUHEHUs M0 OoO0IeMy
o6pasoBanuio (mpotokos ot 28 uronst 2016 1. Ne 2/16-3).

Copepxanme TporpamMmbl  y4eOHOH mucnuiuinHbl «MaTemaTtukay HalpaBiICHO Ha
JOCTIDKEHUE CIICTYIOIIUX TeNeH:

- obecnieueHrne Cc(HOPMHUPOBAHHOCTHU TPEICTABICHUN O COIHAIBHBIX, KYJIBTYPHBIX
Y HCTOPUYECKUX (DAKTOpax CTAHOBJICHUS MaTEMaTHKH,

- obecnieueHrne C(HOPMHUPOBAHHOCTH  JIOTHYECKOTO,  QJITOPUTMHYECKOTO U
MaTeMaTHYECKOTO MBIIUICHUS;

- obecnieueHrne Cc(HOPMHUPOBAHHOCTH YMEHUN IPUMEHSTH MOJIYUCHHBIC 3HAHHUSI TIPU
pEIICHUN Pa3IMYHBIX 3371a4;

- obecriedeHre CHOPMHPOBAHHOCTH TIPEJICTABICHUI O MaTeMaTHKE KaK YacTH
00IIeYeNTOBEYECKOW KYIBTYPHl, YHHBEPCAIBHOM S3bIKE HAyKH, IO3BOJIAIONIEM OIHCHIBATH M
U3y4aTh PEAIbHBIC MPOIIECCHI U SBJICHHS.

B mporpamMMy BKIIIOYEHO cojepkaHHe, HarpaBlieHHOE Ha (OPMHUPOBAHHE y CTYACHTOB
KOMIICTEHIIHI, HEOOXOIUMBIX JIJIsl KauecTBeHHOTO ocBoeHus [IIICC3 Ha 6a3e 0OCHOBHOTO 00IIEro
00pa3zoBaHus C MOJYUYEHUEM CPEIHETO 00I1Iero 00pa3oBaHusI.

2. OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCIHUILIAHBI

MaremaTrka sBusieTcs (yHIAMEHTAIbHOH 0011e00pa3oBaTeNbHON JUCIUTUIMHONW CO
CIIOKUBIIMMCST YCTOMYUBBIM COJICP)KAaHMEM W OONIMMH TpeOOBaHUSIMH K TIOATOTOBKE
o0yyJaronuxcs.

W3yuenne MaTeMaTUKH B KOJUICIDKE, PEAM3YIOIIEM OO0pa30oBaTeIbHYIO MPOTrpaMMy
cpennero oOmiero obpaszoBanusi B mpeaenax ocBoenus [IIICC3 na 6a3ze OCHOBHOrO OOIIETO
0o0pa3oBaHUsi, UMEET CBOM OCOOCHHOCTH B 3aBUCHMOCTH OT MNpOoQWis NpoPecCHOHATHLHOTO
oOpazoBanus. [lpu ocBoenun cnenuanbHocTH CIIO commanbHO-?KOHOMUYECKOTO Mpoduis
npoeCCHOHATBLHOTO 00pa30oBaHUs MaTeMaTHKa HW3ydaeTcs YIIyOJeHHO, KakK MNpoQHIbHAS
ydeOHast IUCIUIUINHA, YIYUTHIBAIOIIAs CIIENIN(UKY OCBAaHBAEMON CIIEIIHATHLHOCTH.

DTO BBIpaxaeTcs B COACPKAHMM OOy4YEHHS, KOJIMYECTBE 4YacOB, BBIACISIEMBIX Ha
U3yYeHHE OT/ACIBHBIX TEM MPOTPAMMEI, TITYyOMHE WX OCBOCHHUS CTYICHTAMH, 00bEMe U XapaKTepe
MPAKTUYECKUX 3aHSATUH, BUIaX BHEAYAUTOPHON CAaMOCTOSITENIEHON pabOThI CTYIEHTOB.

OOmme 1enu W3ydeHUs MaTeMaTHKW TPAIUIMOHHO pealM3yloTCs B YeThIpeX
HaIpaBJICHUAX:

- oO1ee mpeIcTaBlIeHne 00 UAesIX 1 METOIaX MaTeMaTUKH;

- MHTEJUIEKTYyallbHOE Pa3BUTHUE;

- OBJIaJICHHE HEOOXOIMMBIMH KOHKPETHBIMU 3HAHUSMHU U YMEHUSIMU;

- BOCIIUTATEIILHOE BO3IEHCTBHE.

N3ydyenne maTeMaTHKu Kak MpOPMIBHON 0011e00pa30BaTeIbHON YIeOHOM JUCIIMILTUHBL,
yuuThIBaroNIen crnenupuky ocBauBaeMon cryjeHtamu crienuanbHoctd CI1O, obecnieunBaercs:

- BBEIOOPOM PA3IUYHBIX MOAXOA0B K BBEICHUIO OCHOBHBIX MTOHSITHIA,

- (dhopMHUpOBaHHEM CHCTEMBI Y4E€OHBIX 3adaHHuil, oOecreunBaromux 3G GEeKTUBHOE
OCYILIECTBIICHIE BEIOPAHHBIX IIEJIEBBIX YCTAHOBOK;



- o0oraiieHleM CIeKTpa CTUIeH yueOHOI JESATENIBHOCTH 3a CUET
COIVIACOBAHUS C BEIYUIMMHU AEATEIbHOCTHBIMU XapaKTEPUCTUKAMU BbIOPaHHOMN CIIEUAIBHOCTH.

[IpodunbHas cocraBisgomas OTpaXkaeTcsi B TPeOOBAHUAX, K IIOATOTOBKE 00yYarOIIUXCS B
YacTH:

- oOmieil  CHUCTeMbl 3HAHMIA:  COJAEp)KaTeNbHbIE MPHUMEPHl  HCIOJIb30BAHUS
MaTeMaTHYeCKUX U U METOJI0B B IPOPECCHOHATILHON 1EATEIILHOCTH;

- YMEHUI: pa3nuyue B YpOBHE TpPEOOBaHMA K CIOXHOCTH HPUMEHSIEMBIX
QITOPUTMOB,;

- IIPAKTUYECKOIO  MCIIOJIb30BaHMsSL ~ NPUOOPETEHHBIX  3HAHUM W yYMEHHId:
WH/IMBUYAIbHOTO Y4€OHOTO OMBITA B TIOCTPOSHUN MAaTEMAaTUYECKUX MOJETICH.

Copnepxanne y4eOHOW JUCHUIUIMHBI pa3pabOTaHO B COOTBETCTBUM C OCHOBHBIMHU
COJIepKaTeIbHBIMU JTMHUSMHU 00Y4YEeHUSI MaTEMaTHKe:

- anreOpandeckas JIMHUSA; BKJIIOYAIOLIAs CUCTEMATH3alMIO CBEICHUH O YHCIAX;
U3yuyeHHE HOBBIX M OO0OOIIEHWE paHee HW3YyYeHHBIX orepanuil (BO3BEJCHHE B CTEICHB,
U3BJICUEHHE KOPHs, JOrapu(pMHUpOBaHUE, CHUHYC, KOCHUHYC, TAaHT€HC, KOTAHT€HC U OOpaTHbIE K
HUM); HW3y4€HHE HOBBIX BHJOB YHCJIOBBIX BBIPOKEHHH W (OPMYI;, COBEPIICHCTBOBAHUE
IPAaKTUYECKUX HABBIKOB M BBIYMCIMTENBHON KYJIbTYpPbI, PacIIUpEHUE U COBEPIICHCTBOBAHUE
anreOpanvyecKkoro ammapara, chOpMHUPOBAHHOTO B OCHOBHOW INKOJNE, M €ro NPUMEHEHHE K
PELICHUIO MaTEMAaTUYECKUX U IPUKJIAIHBIX 3a/1a4;

- TEOPETUKO-(YHKIIMOHATbHAS ~ JIMHUS,  BKJIIOYAIOMIasg  CHCTEMATHU3alUI0 |
pacumpeHue cBeeHNH 0 (QYHKIUAX, COBEPIICHCTBOBAHHUE TPaPHUECKUX YMEHUI; 3HAKOMCTBO C
OCHOBHBIMM HJESIMM M METOJaMM MaTeMaTHYeCKOro aHajlu3a B 00beMe, IO03BOJISIOIEM
UCCIIEIOBATh dJIeMEHTapHbIe (PYHKIMHM M pemaTh MPOCTEUIINe reoMeTpUIecKue, GU3nIecKue u
JpyTue NPpHUKIaJHbIE 3a/1a4H;

- JVHUASA ypaBHEHWH M HEPABEHCTB, OCHOBAaHHAs Ha TOCTPOCHUU M HCCIICIOBAHUH
MaTeMaTHYeCKUX MoJielell, mepeceKkaromasics ¢ anredpandeckoil 1 TeopeTHKo-()yHKIIMOHAILHON
JUHASMH W BKIIOYAMOMIAs pPAa3BUTHE W COBEPIICHCTBOBAHUE TEXHUKU alreOpanmdecKux
npeoOpa3oBaHuil A1 pelleHus YpaBHEHU, HEPaBEHCTB U CUCTEM; (POPMHUPOBAHUE CITIOCOOHOCTH
CTPOUTh W HCCIIEAOBATh MPOCTEHIINE MaTEeMAaTUYECKHE MOJENH TPH PEHICHUH NPUKIIAJIHBIX
3ajad, 3a/1a4 U3 CMEXHBIX U CHIEIHATbHBIX JUCLUIUINH;

- TreOMETpHYECKasi  JIMHWS, BKIIOYAIOMIAs  HASIIHBIE  MPEICTABICHHUS O
IPOCTPAHCTBEHHBIX (Urypax M H3Y4eHHE UX CBONCTB, (QOpPMHpPOBaHHE U pPa3BUTHE
IIPOCTPAHCTBEHHOTO  BOOOpPAXEHHUS, PA3BUTHE CIIOCOOOB T'€OMETPHYECKUX HM3MEPEHHH,
KOOPJIMHATHOTO U BEKTOPHOI'O METO/I0B /IJIs pEILIEHHs] MaTeMAaTHYECKUX U MPUKIIAJHBIX 3a/1a4;

—  CcTOXacTWYecKas JIMHUS, OCHOBaHHAs Ha Pa3BUTHM KOMOWHATOPHBIX YMEHHH,
IPECTaBICHUN O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPY’KAIOIIEro MUpA.

N3yuenne obmieobpazoBarenbHOW y4eOHOM AMCHMILIMHBI «MaTemaTruka» 3aBepllaeTcs
MOJIBE/ICHUEM UTOTOB B (hopMe SK3aMeHa B paMKax MPOMEKYTOUHOM aTTeCTallud CTYJACHTOB B
npouecce ocBoeHust ocHoBHoi [TIICC3 ¢ momyuenuem cpeanero o6imiero oopazoBaHusl.

3. MECTO YYEBHOM JJUCHUILJIMHBI B YYUEBHOM ILIAHE

VYuebHast mucrumuimHa «MareMaThkay SBISETCS Y4eOHBIM IMPEIMETOM O00s3aTeTbHOM
npeaMeTHoi o0nactu «Maremaruka u nHGpopmaruka» OI'OC cpeanero obiiero oopazoBaHusL.

B komnmemxe, peammsyromeM 00pa3oBaTENbHYIO NPOTpaMMy CpPEOHEro OOIIero
oOpa3oBanus B npezaenax ocBoenus [IIICC3 na 6a3e ocHOBHOrO 0011ero 0o0Opa3oBaHus, yueOHas
micnuuimHa «MareMaTikay u3ydaercss B 00IIeoOpa3oBaTeNlbHOW MOATOTOBKE B KadyeCTBE
npodmibHON TuctuIIMHbl yaeOHoro mana [IIICC3 Ha 6a3e ocHOBHOTO 0011ero 00pa3oBaHus ¢
MOJTYYCHUEM CPEIHETO 00IIero oOpa3oBaHMs.

B yuebnpix mmanax IMIICC3 yuebnas aucuuruinHa «MaremaTHkay BXOAUT B COCTaB
npodUIBHBIX 00111€00pa30BaTENbHBIX YY€OHBIX IUCHUIUIMH, (POPMHUPYEMBIX U3 00s3aTEIbHBIX
npeametHeix obsacteit ®I'OC cpemnero obmiero obpazoBanus, ans crneuuansHoctu CIIO
COITMATbHO SKOHOMUYECKOTO PO I mpodhecCuoHaILHOTO 00pa3oBaHMs.



4. PE3YJIbTATHI OCBOEHUSI YYEFHOM JUCIHUATIINHBI

OcBoeHue coaepkaHus ydeOHOM  AucCIUIUIMHBI — «MaTteMatuka»  oOecrednBaeT
JIOCTH>KEHHUE CTYACHTaMU CIEAYIOIIUX Pe3yabmamaos:

* IMYHOCTHBIX:

—  chOpMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTUKEe KaK YHUBEPCAILHOM SI3bIKE
HAayKH, CpCACTBC MOACIIMPOBAHUS SIBJIEHUU U MponeccoB, UACIAX U MCTOAAX MATCMATUKH,

—  TIOHMMaHHE€ 3HAYUMOCTH MAaTeMaTHKU i1 Hay4YHO-TEXHHYECKOro Iporpecca,
c(hOpPMUPOBAHHOCTH OTHOIIICHHUS K MATEMAaTHUKE KaK K YaCTH OOIICUEIOBEYECKOM KYIbTYphI Yepes
3HAKOMCTBO C UCTOpPUEHN PA3BUTHS MAaTEMATUKH, SBOJIFOLIMENH MAaTEMATUYECKUX HUJIEH;

-— Pa3sBUTHC JJOTHUYECKOT'O MBIIIJICHHUA, MMPOCTPAHCTBCHHOT'O 13006pa>1<eH1/I;1,
AITOPUTMUYECKON KYIbTYPhl, KPUTUYHOCTH MBIIUJICHUS HA YPOBHE, HEOOXOIMMOM sl Oy aymeit
po(hecCHOHATTLHOM e TEIIbHOCTH, JUISI TPOIOJIKECHHSI 00pa30BaHus U cCaMO00pa30BaHUS;

—  OBJIaJIcHHME MaTeMaTHYeCKMMHM 3HAHUSIMH W YMEHHUSIMH, HEOOXOIUMBIMU B
HOBCGZ[HGBHOFI JKHU3HU, IJI1 OCBOCHUS CMEIKHBIX €CTCCTBCHHOHAYYHBIX NUCHUINUIMH U JUCHUTIIINH
npoecCHOHANBPHOTO IMKJA, M TONydyeHUss oOpa3oBaHHs B O0O0NACTAX, HE TpPeOYyIOIUX
yriyOJICHHOM MaTeMaTU4YeCKON MOATOTOBKY;

- TOTOBHOCTh U CIIOCOOHOCTH K 00pa3oBaHHIO, B TOM YHCIIE camMooOpa3oBaHUIO, Ha
MPOTSKEHUH BCEM JKU3HHM; CO3HATENBbHOE OTHOILIEHHE K HEMpephIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIIEUTHOW MPOo(dhecCHOHAILHOM U 0OIIECTBEHHON ACSITETLHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHOW TBOPYECKOW M OTBETCTBEHHOM
JesATeIbHOCTH;

- TOTOBHOCTh K KOJIJIEKTUBHOM paboTe, COTPYAHHYECTBY CO CBEPCTHHKAMH B
00pa3oBaTeNbHOM, OOILIECTBEHHO IIOJIE€3HOM, Y4eOHO-UCCIIEOBATENbCKON M JPYTUX BHUAAX
NEeSITEIbHOCTH;

- OTHONICHHE K TMPOPECCHOHATBHON NEATEeIHPHOCTH KaK BO3MOXKHOCTH y4YacTHS B
pEIIeHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIICHAIMOHAIBHBIX TPOOIIeM;

. MeTanpeaIMeTHbIX:

- YMEHHUE CaMOCTOSITENIbHO OMNPEAENATh LEIN ACSITEIbHOCTH M COCTaBIIATH IUIAHBI
NESTENIbHOCTH;  CaMOCTOSITENIbHO  OCYILECTBJISATh, KOHTPOJMPOBATH M  KOPPEKTHUPOBATH
ACATCIIBHOCTD,; UCII0JIb30BAaTh BCC BO3MOKHBIC PECYPChI 1A JOCTUKCHUA ITOCTABIICHHBIX IICJ'ICfI n
peanu3aluy MIaHOB JAesITeTbHOCTH; BEHIOMPATh YCIEIIHBIE CTPATETUU B PA3IMYHBIX CHUTYAIUX;

- yMEHHE NPOAYKTUBHO OOIIAThCA U B3aUMOJEHCTBOBATH B IPOLIECCE COBMECTHOM
NEeSTENIbHOCTH, YYUTHIBATh MO3UIUH APYTUX YIACTHUKOB JAEATEIbHOCTH, Y3 (HEKTUBHO pa3peniaTh
KOH(JINKTHI,

- BIIa/ICHUE HABbIKAMU MO3HABATENBbHOM, Yy4eOHO-HCCIeI0BaTENbCKOM
JACATCIIbHOCTH, HaBBbIKaMH paspciCHud HpO6J’I€M; CHOCO6HOCTB u TOTOBHOCTbH K
CaMOCTOSITEIbHOMY TOUCKY METOJIOB PELICHUs MPAKTUYECKUX 3a]ad, TPUMEHEHUIO Pa3InYHbIX
METO/IOB ITO3HAHUS;

- TOTOBHOCT M CIIOCOOHOCTH K  CaMOCTOSITENIbHON  WH(MOpPMAaIlMOHHO-
MMO3HaBaTEIILHON ACATCIIBHOCTH, BKIKOYad YMCHHE OPUCHTUPOBATHCA B PA3JIMYHBIX MCTOYHHKAX
uH(pOpMaIlMK, KPUTUYECKH OIIEHWBATh M WHTEPIPETUPOBATH HHQPOPMAIMIO, TMOIY4aeMyI0 W3
Pa3IMYHBIX UCTOYHUKOB,

- BJIAJICHUE SI3BIKOBBIMU CPEACTBAMHU: YMEHHUE SICHO, JIOTMYHO M TOYHO H3JIaraTh
CBOIO TOUKY 3pPEHUSI, UCIIOJIb30BaTh aJI€KBATHBIE S3bIKOBBIE CPEICTBA;

- BJIQJICHUE HaBBIKaMU MO3HABATEIbHON  pedIeKCUH Kak OCO3HaHUA
COBEPILAEMbIX JIEUCTBUI U MBICIHUTENBbHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUM, TPaHUI]
CBOCTO 3HAHUA YU HC3HAHUA, HOBBIX ITO3HABATCIIBHBIX 3a/la4 U CPECACTB IJIA UX JOCTUIKCHUS,

- LEJIEYyCTPEMIIEHHOCTh B IMOMCKaxX Y IPUHATUN pelIeHUH,
CO00pa3UTENBbHOCTD U UHTYULIUSA, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPE/ICTABICHUI; CIOCOOHOCTh
BOCIIPUHUMATE KPacoTy U FTapMOHUIO MHPA;

. npeAMeTHbIX:



- c(OPMHPOBAHHOCTH MPEJCTABICHUNA O MaTeMaTHKe KaK 4YaCTH MHUPOBOH KyJIbTYpPbI
U MECTe MaTeMaTHKH B COBPEMEHHOW IMBWJIM3AIIMH, CIIOCO0AX OINMUCAHUS SBJICHHH peajbHOTO
MHpA HA MATEMATHYECKOM SA3BIKE;

- c(hOPMHUPOBAHHOCTh  MPEACTABICHUH O MAaTeMaTHMYeCKHX TMOHATHUAX  Kak
BOKHEUIIINX MaTeEMaTUUYECKNX MOZCIIAX, IMO3BOJIAIOIHNX OMUCBIBATH U U3YYaTh PAa3HBIC MPOLCCCHI
U ABJICHUA; TOHUMaHHE BO3MOKHOCTH aKCHOMAaTUYECKOTO TOCTPOCHUSI MATEMAaTUUECKUX TEOPHIL;

- BJIAAICHUC MCTOAAMU OOKA34aTCIIbCTB HW AJTOPpUTMOB PpCHICHUA, YMCHHUC HX
IIPUMEHATH, IIPOBOAUTE JOKA3aTEIbHbBIE PACCYKACHUS B XO€ PEIICHUS 3a4aY,

- BIaJCHHUC CTaHJIapTHBIMU npueMamu peneHus palMoOHaTbHBIX u

HppaluOHAJIbHBIX, ITOKA3aTCIbHBIX, CTCIICHHBIX, TPUTOHOMETPUICCKUX ypaBHeHI/Iﬁ 1 HCPABCHCTB,
MX CHUCTEM; MCIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX MPOrpaMM, B TOM YHCJIE JIJIsi TIOMCKA MYTH
peICHUS U UIINIIOCTPAlIUU PCIICHUA ypaBHeHI/Iﬁ 1 HCPABCHCTB,
- c(hOpPMHUPOBAHHOCTD MPEACTABICHHUI 00 OCHOBHBIX MOHATHIX
MATEMATHUYCCKOI'O aHaJIn3a U UX CBOfICTBaX, BJIAACHUC YMCHUCM XapaKTCPU30BATH ITOBCACHUC
(GYHKIMA, WMCIOJIb30BAaHWE TOJYYEHHBIX 3HAHWH I ONWCAaHWUS W aHajlu3a pPeaIbHBIX
3aBHCHUMOCTECI;

- BJIAJICHUE OCHOBHBIMHU TMOHSTHUSIMH O IUIOCKHUX M  MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTypax, X OCHOBHBIX CBOMCTBAX; C(HOPMUPOBAHHOCTH YMEHHS PACIIO3HABATH
reoMerpuueckre GUrypsl Ha yepTexax, MOJENISIX U B pEaIbHOM MHpPE; IPUMEHEHUE U3yYEHHBIX
CBOICTB reomeTpuyeckux Guryp u GopMyn s pelleHus TeOMEeTPHUYECKHX 3aJad U 3aj1ad C
MPAKTUYCCKUM COACPIKAHHUEM

- c(hOPMHUPOBAHHOCTh TMPEACTABICHUN O TMpoIeccax MW SBJICHHUIX, HMEIOIINX
BepOHTHOCTHBIfI XapaKkTep, CTATUCTUUCCKHUX 3aKOHOMCPHOCTAX B PCAJIbHOM MHUPC, OCHOBHBIX
MOHATHUSAX SJIEMEHTAPHOW TEOPUU BEPOSTHOCTEHM; YMEHUN HAXOJUTh U OIEHHUBATh BEPOSTHOCTU
HACTYIUICHUA CO6I)ITI/II71 B HpOCTefIHIHX MPAKTUYCCKUX CHUTYAlIHUAX U OCHOBHBIC XapaKTCPHUCTUKU
CIIyYalHbIX BEJIUYUH;

= BJIAICHUC HABbIKAMU HCIIOJB30BaAHHA T'OTOBBIX KOMIIBIOTCPHBIX HNpOTrpaMMm IIpHU
pELIEHNUH 3a/1a4.



5. TEMATHYECKHWM IIJTAH YYEFHOW JUCHUTLIMHBI
KonuuecTBo yacoB 1o y4eOHOMY IIJIaHy

OO0s3aTeaLHEBIE y‘{e6HBIC 3aHATHA, CamocrosTe
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Pasznen 1. BBenenune. Anreop

&

1.1 | JleiicTBuTenbHBIE H 10 4 2 2 6
paIoHaIbHbIE YUCIA.
JleficTBUTEIbHBIC YKCIIA.

1.2 | TlpubnwkeHHBIC BHIYMCIICHHS 10 4 2 2 6
1.3 | KommiekcHsie ynciia 10 4 2 2 6
1.4 | Kopuu u crenenu 8 2 2 6
1.5 | Jlorapudwm. Jlorapudm gmcia 6 6
1.6 | IIpeoGpazosanue 6 6

IreOpanvecKuX BhIPAKEHUH.

1.7 | Paguannast mepa yria 6 6
1.8 | Cunyc, KOCHHYC, TAHTEHC U 6 6
KOTaHICHC YhCIIa
1.9 | OcnoBHBIE 6 6
TPUTOHOMETPHUYECKHE
TOXECTBA, (OPMYIIBI
HPUBEICHUS
1.10 | Apkcunyc, APKKOCHHYC u 6 6
ApPKTaHICHC
1.11 | Mpocreiimme 6 6
TPUTOHOMETPHUYECKHE
ypaBHEHHsI
1.12 | Mpocreiimme 6 6
TPUTOHOMETPUUESCKHE
HEepaBEeHCTBA
1.13 | dynkuun 6 6
1.14 | CsoiicTBa pyHKIMH 6 6
1.15 | ObpaTHbIe PyHKIUN 6 6
1.16 | Apudmernueckue onepayu Haj 6 6
GyHKIMSIMH
117 | Onpenenennss  QpyHkumii, wux 6 6
CBOWCTBA U rpaduKu
1.18 | OGparusie 6 6
TPUTOHOMETPUUESCKHE
dhyaKIHIH

1.19 | [Ipeobpa3zoBanue rpaduxoB 6 6




1.20

PaBHOCHUIIBHOCTD YpaBHEHUH,
HEPaBEHCTB, CUCTEM

1.21

PanmonansHeIe,
HppalyoHaIbHBbIE,
IMOKa3aTeIbHbIC u
TPUTOHOMETPUYECKUE YPABHEHUS
W CUCTEMBI

1.22

PanmonannHbIE,
HppalMOHATbHBIC,
IOKa3aTelIbHEIC U
TPUTOHOMETPHUUECKHE
HEPaBEHCTBA

1.23

[IpumMeHneHue MaTeMaTHYCCKUX
METOJIOB TS pemreHus
CONlep)KaTeNbHBIX  3a7ad W3
Pa3MMYHBIX O0NIacTe HAyKH H
MTPAKTHKHU

Paszgen 2. Ha

qJaja MATEMATHYCCKOIro anajin3a

2.1

IlocienoBareapbHOCTH

6

2.2

[TonsTue 0 npenene
[IOCJIEI0BATENBHOCTH

6

2.3

IlonsTve 0  HeNpepbIBHOCTHU
GyHKIMH

2.4

ITpousBoanas

»

»

2.5

IIpuMeHeHne TNPOU3BOAHONH K
HCCIICIOBaHUI0  (PyHKUMH U
MOCTPOCHUIO IPa)uKOB

2.6

[IpousBoanbie oOpatHoit
¢byHKINH u KOMITO3ULINN
GhyHKIHIA

2.7

ITpumepsr HCIIOJIBb30BaHUS
[POU3BOJHON JUI1 HAXOXKICHUS
HaWJIy4lIero peuieHus

B
HNPUKIAAHbIX 3a7a4ax

2.8

Bropas npousBojHas

2.9

IlepBooOpa3Hast u MHTErpal

>

(o3}

2.10

[IpuMeHeHue onpeneneHHoro
HHTErpajia sl HaXOXACHUS
IJTIOIIaAN KPUBOJIUHEWHON
Tpaneuuu

2.11

[Tpumepsr MPUMEHEHUS
uHTErpana B (Qu3uKe U
TE€OMETPHHU

Paznea 3. KomonHaTopuka, CTATHCTHKA U TeOPUs Bep

OSITHOCTEH

3.1

OcCHOBHEBIE MHOHSITUA
KOMOHMHATOPUKH

6

3.2

®opmyna 6uHoMa HeroToHa

3.3

CoObITHE, BEPOSTHOCTD
COOBITHS, CIIOKEHHE U
YMHOKE€HHE BEPOSITHOCTEN

3.4

JuckpeTHas ciydaitHas




BEJIMYMHA, 3aKOH ee
pacnpenenenus

3.5 | [lpexncraBnenue JTAHHBIX, 6 6
reHepaibHas COBOKYIHOCTB,
BBEIOOpKA

3.6 | PemeHue NMpakTHYECKUX 3a71ad C 6 6
NPUMEHEHUEM  BEPOSTHOCTHBIX
METO/IOB

Pa3znen 4. 'eomeTpusi

4.1 | Bsaumnoe pacronoxXeHne 10 4 2 6
JIBYX NPSIMBIX B TIPOCTPAHCTBE

4.2 | [MapamnenbHOCTh — OpAMOil M 10 4 2 6
IJIOCKOCTH, [apauIenbHOCTh
IIJIOCKOCTEN

4.3 | TlepneHauKyIIpHOCTD TIPAMOM U 8 2 2 6
miockoctd. IlepneHpukymsip u
HaKJIOHHA

4.4 | JIByrpaHHBIi yroa 6 6

4.5 | T'eomerpuyeckue 4 4
npeoOpa3oBaHus
POCTPAHCTBA

4.6 [TapannensHoe 4 4
[POEKTUPOBAHHE

4.7 | Bepumnsl, pebpa, rpaHu 4 4
MHOTOIPaHHHUKA

4.8 | Ilpuzma 4 4

4.9 | Ilupamuna 4 4

4.10 | Cummerpun B KyOe, B 4 4
napajieNenuIene, B Ipu3Me 1
UpaMHJIE

4.11 | Ceyenuss xy0Ga, mpusMbl u 4 4
TIHPaMHIbI

4.12 | TlpencrapieHne O NPaBHILHBIX 4 4
MHOTOTPaHHUKAX

4.13 | Hunuuap u KoHyC 4 4

4.14 | llap u chepa 4 4

4.15 | O0OBbeM U ero u3mMepeHue 4 4

4.16 | dopmynsl obbemMa  KyOa, 4 4
[PSMOYTOJILHOTO
napasuielienuIe/a, Npu3Msl,
LWJIHHIpA

4.17 | dopmynbl 00beMa TUPaMHIBI U 4 4
KOHycCa

4.18 | ®opmynsl UIOIAH 4 4
[OBEPXHOCTEH  UWIMHApA |
KOHycCa

4.19 | dopmynsl  obbema Iapa M 4 4
10U CepsI

4.20 | [logobue Ten 4 4

4.21 | IpsamoyromnbHas cucrema 4 4
KOOP/IMHAT B POCTPAHCTBE

4.22 | Bekropsl 4 4




4.23 | Ucnonp30BaHue KOOPOMHAT | 15 15
BEKTOPOB OpH  pElIeHHH
MaTEMaTHIECKHX u
NPHKIAIHBIX 331249
HToro 351 24 | 14 10 327

6. COIEP)KAHUE YYEBHOM JUCHUILINHBI
7. IPAKTUYECKHUE 3AHATUA
Beenenune
Marematuka B HayKe, TEXHHKE, SKOHOMHKE, WH(GOPMAIMOHHBIX TEXHOJOTUAX H
[IPAKTUYECKOU AeATENbHOCTU. Llenu u 3amauu uM3ydeHUs MaTEMaTUKU IIPU OCBOCHHUU
crnenuanpaoctu CITO
IIpakTH4eckune 3aHATHA.
[IpakTnueckoe 3ansatue Ne 1. BBenenue
PA3JIEJI 1. AJITEBPA
Pazeumue nonsamus o uucne
Tema 1.1. [lesble 1 panuoHaJbHbIE YHcaa. JleificTBUTeIbHBIE YHCIa
Hatypanbnble, nenbie uucna. OObIKHOBEHHBIE M JecCSITHUHBIE Apobdu. JledcTBus c
TPOOSIMHU.
HppauroHanbHble yncia.
IIpakTHyeckune 3aHATHA.
[Ipaktuueckoe 3anstue Ne 2. [enble U paliMoOHAIbHBIE YHCIIA.
[Ipaktuueckoe 3anarue Ne 3. JlefiCTBUTENIbHbIE YUCIA.
Tema 1.2. [IpubankeHHbIe BHIYUCIEHUS
[IpubnuxeHHoe 3HaueHNE BEIMUUHBI U TOTPEIIHOCTH MPUOIMKEHUH.
IIpakTH4eckne 3aHATHA.
[Ipaktuueckoe 3anarue Ne 4. [IpubinkeHHbIE BEIUNCICHHUS.
Tema 1.3. KomiuiekcHbIe Ynciia
Muumas enuHuna. AnreOpamyeckas ¢opmMa KOMIUIEKCHOTO 49ucha. JleHcTBus c
KOMILJIEKCHBIMH YHCIIAMHU.
IIpakTHyeckne 3aHATHA.
[TpakTueckoe 3ansaTue Ne 5. KoMiuiekcHble ynca.
[Ipaktrueckoe 3anstue Ne 6. JIeHCTBUS ¢ KOMITJIEKCHBIMUA YUCTAMH.
Kopnu, cmenenu u nocapugmol

Tema 1.4. KopHu u crenenu
KopHu HarypanbHOW cTeNEeHM M3 yuciaa U ux cBoicTBa. CTENEHU C palMOHaJIbHBIMU
MoKa3aTessiMHi, Ux cBoiicTBa. CTeneHu C JAeWCTBUTENbHBIMU ToKa3aTesnsiMu. CBoiicTBa
CTEIEHU C ACUCTBUTEIBHBIM I10KA3aTEIIEM.
IIpakTH4eckune 3aHATHA.
[IpakTnueckoe 3anarue Ne 7. KopeHs u ero cBoiicTaa.
IIpaktnueckoe 3anatre Ne 8. CTeneHb C palMOHAJIBHBIM IIOKA3aTEIEM U €€ CBOMCTBA.
CreneHsb ¢ 1elCTBUTENBHBIM II0KA3aTENIEM U €€ CBOMCTBA.

Tema 1.5. Jlorapugm. Jlorapudgm yuciaa

Jlorapupm unciaa. OCHOBHOE JIOrapu(pMHUECKOe TOXIECTBO. JlecATHUHBIE H
HaTypanbHble Jorapudmel. [lpaBuna neiictBuit ¢ morapudmamu. Ilepexom kK HOBOMY
OCHOBAHMIO.
IIpakTH4eckune 3aHATHA.
[Tpaktuyeckoe 3anstue Ne 9 Jlorapugm. OCHOBHOE JTOrapupMHUUECKOE TOKAECTBO
[TpakTtuueckoe 3anstue Ne 10. CoiicTBa jorapudmMoB. JleCATUIHBINA U HATYypaTbHbIN
J0rapuQMBbl.




Tema 1.6. IlpeoOpa3oBanue anredpandecKuX BbIpasKeHUH
[TpeoOpa3oBaHue paLMOHATIBHBIX, HPPALUOHANBHBIX, CTEMEHHBIX, IOKA3aTENbHbIX H
JOTapu(pMHUECKUX BbIPAKECHUI.

IIpakTnyeckue 3aHATHS.
[Ipaxtuueckoe 3anstue Ne 11. [IpeoOpazoBanne BeIpakeHHH, COEPKALINX CTETICHb.
[TpakTtuueckoe 3anstue Ne 12. [IpeobpazoBanue torapu)MUIECKUX BHIPAKESHUMN.
Ochosbl mpuzonomempuu
Tema 1.7. Paguannas mepa yrJa.
Pannan. I'panycHas u paguaHHast MephI YIJIOB.
IIpakTnyeckmne 3aHATHSA.
[IpakTuueckoe 3anstue Ne 13. PagnanHblil METOA U3MEPEHUS YIJIOB BPALLIEHUS U CBA3b C
rpagyCHON MepOil.
Tema 1.8. CuHyc, KOCMHYC, TAHT€HC U KOTAHT€HC Y1 CJIa
Envnnunas okpykHOCTb. KoopauHaThl TOYKM Ha €OMHMYHON OKpyxkHOcTH. CHHYC,
KOCHHYC, TAHT€HC U KOTaHI'€HC YHCIIA.
IIpakTH4yeckue 3aHATHS.
[Ipaktrueckoe 3ansitue Nel4. Cunyc, KOCUHYC YnCa.
[Ipaktrueckoe 3anstue Ne 15. TaHreHC M KOTAaHT'€HC YUCa.

Tema 1.9. OcHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA, (POPMYJIbI IPUBEACHUS
CuHycC, KOCHHYC ¥ TAHT€HC CYyMMBI U Pa3HOCTH ABYX yIJIoB. CHHYC U KOCUHYC JBOMHOIO
yrina. @opmynbl nojoBuHHOTO yria. [IpeoOpa3oBaHus CyMMBI TPHUTOHOMETPHYECKUX
(GyHKLIUH B IPOU3BEIEHUE U TPOU3BEJCHNS B CyMMY, BbIpaxkeHne TpUroHOMeTPUYECKUX
(GyHKIMH Yepe3 TaHTEHC IIOJIOBUHHOTO aprymenta, I[IpeoOpa3zoBaHus NpOCTEHIIMX
TPUTOHOMETPUYECKUX BBIPAKEHUH.

IIpakTH4eckue 3aHATHS.
[TpakTueckoe 3ansaTue Ne 16. OCHOBHbBIE TPUTOHOMETPUUECKHE TOXKIECTBA.
[IpakTuueckoe 3anstue Ne 17. @opmysbl clI0KeHUs, yIBOCHMUs, TpeoOpa3oBaHUE CyMMbI
TPUTOHOMETPUUYECKUX (YHKUUH B Mpou3BelleHHe, NpeoOpa3oBaHUE IPOU3BEICHUS
TPUTOHOMETPHUYECKUX (PYHKIUH B CyMMY.
Tema 1.10. ApKCHHYC, aPKKOCHHYC, APKTAHICHC YHCJIA
ApKcuHYC, apKKOCUHYC, apKTaHI'€HC YUCIIA.
IIpakTH4eckne 3aHATHA.
[Ipaktuueckoe 3anstue No 18. TloHsTHe U CBOWCTBa apKCHHYCa, apKKOCHHYCA,
apKTaHIeHca Yncia.
IIpakTrueckoe 3anstue Ne 19. Beluucnenus  apkcuMHyca, apKKOCHHYCA,
apKTaHIeHca ¥ apKKOTaHT€HCa YHCIIa.
Tema 1.11. IIpocreiimme TPUrOHOMETPUYECKHE YPABHEHUS
Pemenne TpuroHoMeTpUUECKUX ypaBHEHUM.
IIpakTHyeckue 3aHATHS.
[IpakTuueckoe 3anarue Ne 20. Penienue npocTelmmx TPUTOHOMETPUIECKUX YPAaBHEHU.
IIpaktrnueckoe 3anatue Ne 21, Pemenne TpUroHOMETPUYECKUX YPABHEHUIN CO CIIOKHBIM
apryMeHTOM.
Tema 1.12. IIpocTeiimne TPUTOHOMETPUYECKHE HEPABEHCTBA
Pemenune TpuroHoMeTpuuECKUX HEPABEHCTB.
IIpakTH4eckune 3aHATHA.
[IpakTnueckoe 3anarue Ne 22 Pemenue npocTelnX TPUTOHOMETPUYECKUX HEPABEHCTB.
IIpaktrueckoe 3ansaTue Ne 23. Pemenre npocTedmx TPUTOHOMETPUYECKUX HEPABEHCTB
U 0TOOpP KOpHEH.
DyHKYUU, UX CBOUCMBA U 2PAPUKU
Tema 1.13. ®yHkuun
O6nactp ompeneneHus W MHOXecTBO 3HaueHumid. ['padux ¢ynknuu. IloctpoeHue
rpaduKoB QYHKIUH, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.



IIpakTH4eckne 3aHATHA.
[Tpaktrueckoe 3anstue Ne 24, O6nacTh onpeaeseHuss ¥ MHOXKECTBO 3HAUYCHUM; Tpaduk
¢byHKIMH, TOCTpoeHUEe rpadUKOB (PYHKIUH, 3alaHHBIX PA3IIMYHBIMUA CIIOCOOAMH.

Tema 1.14. CoiicTBa pyHKIUM
CpoiicTBa (pyHKIMI: MOHOTOHHOCTb, YETHOCTh, HEUETHOCTb, OTPAHUYCHHOCTb,
NEPUOIUYHOCTD.
[IpomexxyTku Bo3pacTaHusi M yObIBaHHsI, HAaHOOJIbIIIEe U HAMMEHBIIIEEe 3HAYEHUS, TOUKH
skcTpemyMa. ['paduueckas naTepnperanus. [IpuMepsl GyHKIIMOHATBHBIX 3aBUCUMOCTEH
B PEAJIBHBIX IPOLIECCAX U SIBJICHUSX.
IIpakTnyeckue 3aHATHS.
[Ipaktnueckoe 3anstue Ne 25. CBoiictBa (YHKIHMH: MOHOTOHHOCTb, YETHOCTb,
HEYETHOCTh, OTPAaHUYEHHOCTb, IEPHOAUYHOCTD.
[Ipaxtuueckoe 3ausTre Ne 26. [IpoMexxyTKu Bo3pacTaHus U yObIBaHUS (DYHKIIMH.

Tema 1.15. O0paTHble PyHKIMHU
Ob6nactp ompeneneHuss U 00NacTh 3HA4eHWH oOpatHOi (yHkwm, ['padpuk oOpaTHOU
byHKIHH.
IIpakTH4yeckue 3aHATHS.
[Tpaktrueckoe 3ansTue Ne 27. OOpaTHbIe YHKITUH.

Tema 1.16. Apudpmernueckne onepaunu Hajg PyHKIHAMH
Apudmernueckue onepanuu Hal GyHKIuAMU. CnoxHast QyHKINUS (KOMIO3HUIIHS).
IIpakTH4eckue 3aHATHS.

[TpakTrueckoe 3ansatue Ne 28. Apudmerndeckue onepanuu HaJl QYHKIHUAMHU.
Cmenennvie, nokazamenvHule, 102apu@pmMuveckue u mpueoHomMempuyeckue
GdyHrkyuu
Tema 1.17. Onpeneniennst pyHKIHUIA, X CBOIiCTBA U rpapuKH
CreneHHass (yHKIUS C HaTypaJbHBIM IIOKa3aTelleM, €€ CBOWCTBA U Trpaduk.
[lokazatenpHast (yHKIMS, ee cBoiicTBa M Tpaduk. DkcroHeHTa. Jlorapudmuyeckas
¢ynkuus, ee cBoiictBa M rpadpuk. OCHOBHBIE TPUTOHOMETpUYECKHE (YHKILUU.
[leproAMYHOCTH TPUTOHOMETPUYECKHUX (PYHKIINH, OCHOBHOW TIEPHO/I.
IIpakTH4eckne 3aHATHA.
[Ipaktuueckoe 3anstue Ne 29. CreneHHble, NOKa3aTelbHbIE, JOTapUPMUUYECKHE
(GYHKLIUU: ONpeaeseH s, UX CBOMCTBA U IrpaduKu.
IIpakTrueckoe 3anstue Ne 30. Tpuronomerpuyeckue byHKIHIH:
OTIpeIeNIeHus], UX CBOIMCTBA U rpauKH.
Tema 1.18. O0paTHble TPUTrOHOMeTpUYECKHE (PYHKIMHU
OOpatHble TPUrOHOMETpUYECKHE (DYHKIIMU, UX CBOMCTBA U Tpa(UKH.
IIpakTHyeckue 3aHATHS.
[Ipaxtuueckoe 3ansTre Ne 31. O6paTHbIE TPUTOHOMETPUYECKUE (PYHKIIUH.
Tema 1.19. IIpeoOpa3oBanus rpapuxoB
[TapannensHblii nepeHoc. CUMMETpUSI OTHOCUTEIBHO OCEH KOOPAMHAT U CUMMETPHUS
OTHOCHUTEJIbHO Hayajla KOOPJWHAT, CHMMETPHUSI OTHOCUTEIBHO MPAMOM y=X, pacTsSKEHHE
U C)KaTue BIOJb 0CEH KOOpAMHAT.
IIpakTHyeckue 3aHATHS.
[Ipaktuueckoe 3anstue Ne 32. [IpeoOpa3zoBaHus TpaduKoB: HapajielbHbIH HepeHoc,
CUMMETpHUS OTHOCHUTEIBHO OCEH KOOpAMHAT M CHUMMETpPUS OTHOCHUTEIbHO Havaia
KOOpJUHAT.
[IpakTnueckoe 3ansaTue Ne 33. IlpeoOpazoBanusi  rpaduKOB:  CHUMMETpPHUS
OTHOCHUTEIIBHO NPSIMOM1 y = X, pacTSDKEHUE U CKaTUE BAOJb OCEH KOOPANHAT.
Ypaenenus u nepasencmea
Tema 1.20. PaBHOCHIbHOCTH YPaBHEHHUI1, HEPABEHCTB, CHCTEM
PaBHOCHIIBHBIE TIpeoOpazoBaHus ypaBHeHUH. CBOWCTBA HEpPaBEHCTB. PaBHOCHIIBLHBIE
npeoOpa3oBaHus CUCTEM.



IIpakTH4eckne 3aHATHA.
[TpakTunueckoe 3ansatue Ne 34. PaBHOCUIIBHOCTh YpPaBHEHUM, HEPABEHCTB, CUCTEM.
Tema 1.21. PaninonanbHble, MPpaALMOHAJIbHBIE, I0KA3aTe/IbHbIEe H TPDUTOHOMETPHYeCKHe
YPABHEHHS U CUCTEMBI
ParnmonanbHble, MppalOHAIbHbIE, TOKa3aTeIbHbIE, JJOrapUPMUUECKUE U
TPUTOHOMETPUYECKNE YPABHEHUS U CUCTEMBI. OCHOBHBIE TPUEMBI UX PEIICHUS
(paznoxeHue Ha MHOXKMTEIH, BBEICHNE HOBBIX HEU3BECTHBIX, [10/ICTAHOBKA,
rpadudeckuii Meton). Mcronp3oBanue CBOMCTB U rpad)iKOB (PYHKITUI TIPH pEIICHUN
ypaBHeHU#. M300pakeHre Ha KOOPAMHATHON IJIOCKOCTH MHOKECTBA pElICHUN
YPaBHEHUH C ABYMs IEPEMEHHBIMU U UX CUCTEM.
I[IpakTuyeckne 3aHATHSA.
[Ipaktuueckoe 3ansitue Ne 35. ParmoHanbHble, UppallMOHAIBHBIE, MOKAa3aTEIbHbIE M
TPUTOHOMETPUUECKHUE YPABHEHUS.
[Ipaktuueckoe 3anstue Ne 36. PanuoHasnbHble, MppalUMOHAIbHbIC, [OKA3aTEIbHBIE M
TPUTOHOMETPUUECKHUE CUCTEMBI.
Tema 1.22. PaunonanbHble, HPPalMOHAJIbHBIE, TOKa3aTelbHbIe 11 TPUrOHOMeTpHYEeCKHe
HepaBeHCTBa
PaunonanbHele, MppaLMOHAJIBHBIE, MOKa3aTelIbHbIE, norapupmMuIecKue u
TPUrOHOMETpHUUEcKHe HepaBeHcTBAa. OCHOBHBIE MpUEMBl UX pelieHus. Vcnonb3zoBaHue
CBOMCTB W rpa@uKkoB (YHKIMNA TpU pEUICHHMH HEPaBEHCTB. MeToa HWHTEpPBAaJOB.
N306pakenne Ha KOOPAMHATHOMN IJIOCKOCTH MHOKECTBA PELICHUN HEPaBEHCTB C JABYMsI
MEPEMEHHBIMHU U UX CUCTEM.
IIpakTH4yeckue 3aHATHS.
[Ipaktuueckoe 3anstue Ne 37. PaumoHanbpHble, MppalUOHAIbHBIE, MOKAa3aTEJIbHbIE
HEPaBEHCTBA.
[TpakTueckoe 3ansaTue Ne 38. Tpuronomerpuiyeckue HepaBEHCTBA-
Tema 1.23. [IpumeHeHre MaTeMaTHYeCKUX METOIOB /JIsl PellleHUsI CoAep:KaTeIbHbIX
32124 U3 Pa3JIMYHbIX 00/1aCTed HAYKH U NPAKTHKH
[Ipumenenne maTeMaTHYECKUX METOJOB JUIsl PELICHHUS COAEp)KATEIbHBIX 3a1ad U3
pa3IMyYHbIX 00JacTel HayKd M MpakTUKH. MIHTepmperanusi pe3ynabTaTa, Y4eT pealbHbIX
OTpAaHUYECHUU.
IIpakTH4eckne 3aHATHA.
[Ipaktrueckoe 3ausartue Ne 39. IIpumeHeHre MaTEeMaTHYECKUX METOIOB I pPEIICHUs
COJIep>KaTENbHBIX 33/1a4 U3 PA3IMYHBIX 00JIaCTel HAYKU U MPAKTUKHU
PA3JIEJI 2. HAYAJIA MATEMATHYECKOI'O AHAJIM3A
Tema 2.1. IlocsienoBaTeJJLHOCTH
[HocnenosarenbHocTH. CrIOCOOBI 3a/1aHUS U CBOMCTBA YHCIIOBBIX MOCIIEI0BATEILHOCTEH.
[IpakTrueckue 3aHgTHs.
[TpakTrueckoe 3ansatue Ne 40. [TocnenoBarebHOCTH.
[Ipaktuueckoe 3ansitie Ne 41. YucnoBas mociieoBaTeNIbHOCTh, CIIOCOOBI €€ 3a/laHMus,
BBIUMCJIEHHS] YWICHOB MOCIIE0BaTEIbHOCTH,
Tema 2.2. [lonsiTue 0 npeaeJsie MOCJAeA0BATEIbHOCTH
CylecTBOBaHME  Mpelesia  MOHOTOHHOM ~ OTPAaHUYECHHOM  IMOCIEI0BATEIbHOCTH.
CymMmupoBaHue mocienoBaTeabHOCTe. beckoHeuHo yObIBaromiasi reoMeTpuyecKkas
IPOTrPECCHs U €e CyMMa.
IIpakTHyeckne 3aHATHA.
IIpaktrnueckoe 3ansatue Ne 42. [Ionarue o npenene NocieI0BaTEIbHOCTH,
Tema 2.3. IlonsiTue 0 HenpepbIBHOCTH QYHKIIUH
HenpepriBHocTh QyHKIM. CBOMCTBa HENPEPHIBHBIX (PYHKIINH.
IIpakTH4eckne 3aHATHA.
[Tpaktuueckoe 3anstue Ne 43. [ToHaTre 0 HEMPEPHIBHOCTH (QYHKIIUH.



Tema 2.4. IlpousBognas
[TonsiTie O mNPOM3BOMHON (YHKIUU, €€ TEOMETPUYCCKUA W (PU3UUECKHH CMBICI.
VYpaBHeHue kacarenbHOM K rpaduky QyHkuuu. [Iponm3BOAHBIE CyMMBI, Pa3HOCTH,
pou3BeieHus1, 4acTHOTro. [Ipon3Bo/IHbIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIUA,
IIpakTH4eckue 3aHATHS.
[TpakTuueckoe 3anstue Ne 44. ITpousBoaHas: mpaBuiga W (GopMyIIBI
Qg epeHIMpoBanus, TAOIUIA TPOU3BOAHBIX YIEMEHTAPHBIX (YHKINH.
[TpakTuueckoe 3anstue Ne 45. HaxoxaeHue mpou3BOIHBIX (PYHKITHH.
[Ipaktuyeckoe 3ansTue Ne 46. Boruncienne npon3BogHbIX (DYHKIHNA B TOUKE.
[TpakTnueckoe 3ansatue Ne 47. [Ipon3BoaHasi: MEXaHUYECKUM U TEOMETPUUYECKUI CMBICIT
MIPOU3BOAHOM.
[Tpaktuueckoe 3ansaTue Ne 48. YpaBHEeHHE KacaTeIbHOM B OOIIEM BHUJIE.
Tema 2.5. [IpumeHeHue NPOU3BOIHON K UCCIEAOBAHUIO (PYHKIIUI U MOCTPOEHU IO
rpa¢ukoB

MonotoHHOCTh (yHKIMA. Toukn skcTpeMyma. Hambonbliee 1 HaMeEHbIIEe 3HAYCHHS
¢ynkuuu Ha orpeske. OO0Imas cxema Uccie0BaHus GyHKINH.
IIpakTH4yeckue 3aHATHS.
[TpakTrueckoe 3ansTue Ne 49. MOHOTOHHOCTD (DYHKITHIA.
[Ipaktuueckoe 3amstme Ne 50. Dkcrpemymy ¢yHkmmii. MccinemoBanue (GyHKIUH C
MIOMOILBIO TTPOU3BOIHOM.
[IpakTrueckoe 3anstue Ne 51. HccnemoBanue  QyHKIMH C  TOMOMIBIO
MIPOU3BOAHOM.
[Ipaktuueckoe 3anstue Ne 52. [IpumeHeHre Npou3BOJHON K UCCIIEIOBAHUIO PYHKIUN U
MOCTPOCHUIO TPAPHKOB.
[Ipaktrueckoe 3ansitue Ne 53. Haxoknenwe HamOOJbIIEr0, HAUMEHBIIETO 3HAYCHHS
GyHKLINN.

Tema 2.6. [IpousBognbie 00paTHON PYHKIMH U KOMIIO3UIUHN QYHKIIUIA
[TpousBonHas obpaTHOl QyHKIMK. [Ipon3BOAHAS CIIOXKHON HYHKINU.
IIpakTH4eckue 3aHATHS.
[Tpaktuyeckoe 3ansatue Ne 54. [IpousBoaHbie 00paTHON (HYHKIHH.
[Ipaktuueckoe 3anarue Ne 55. [Ipon3BogHbIE KOMIO3UIIUN (PYHKIIUH.

Tema 2.7. IlpuMepsb! HCIIOJIL30BAHNMS TPOU3BOAHOM VIS HAX0KICHUSA HANJIYYIIero
peleHusi B IPUKJIAJAHBIX 3a/1a4ax
[Ipumepsl UCIONB30BaHUSA MPOU3BOJHOM ISl HAXOXKACHHMS HAWIYYILIErOo PEIICHUS B
NPUKIAIHBIX 3a1a4ax. HaxoxaeHne ckopoctu Juist mpoliecca, 3alaHHoro (GopMyJioil uiu
rpauKoMm.
IIpakTHyeckue 3aHATHS.
[IpakTuueckoe 3anarue Ne 56. ITpumepsl HCII0JIB30BaHUS TPOU3BOIHOM ISl HAXO0XKIEHUS
HAWIY4IlIEero peuieHus B MPUKIAAHbIX 3a/1adax.
Tema 2.8. Bropas nponzBoaHas
Bropast npousBoiHas, ee reoMeTpUUeCKUi U GU3MUECKUN CMBICTT.
IIpakTHyeckne 3aHATHA.
[TpakTueckoe 3anarue Ne 57. Bropas npou3BoiHast.
[Ipaktnueckoe 3anarue Ne 58. [Ipon3BogHbIE BBICIINX MOPSIIKOB.
Tema 2.9. IlepBooOpa3Hasi u MHTErpaJl
Omnpenenenue nepBoodOpazHoOi U ee cBoicTBa. HeompeaeneHHbIii HHTETpal U ero
CBOMCTBA.
IIpakTHYecKkHe 3aHATHA.
[TpakTuueckoe 3ansTue Ne 59. IlepBooOpazHas w wuHTerpai. TaOnuia
HEOIpEAEIEHHBIX UHTETPAJIOB.
[TpakTnueckoe 3anstue Ne 60. HaxoxaeHne HeonpeaeIeHHbIX HHTETPATIOB.
[Ipaxtuueckoe 3austue Ne 61. Onpenenennsiii uurerpan Teopema Hetotona- Jleliouuna.



Tema 2.10. [IppMeHeHue onpeeIEHHOT0 HHTErPasia JJisl HaX0KAeHUs T10IAIN
KPHUBOJIMHENHON Tpaneuuu

[TonaTHE KpUBOIMHENWHON Tpaneuuu. [nomans KpUBOJIMHEUHON Tpanenuu U

onpenenaeHHbIN nHTerpast. @opmyna Herorona-Jleitonuia.

IIpakTnyeckue 3aHATHSA.

[IpakTuueckoe 3anatue Ne 62. [I[puMeHeHre OnpeIeIEHHOr0 HHTErpaia s

HaXO’KJICHUs IIJIOIIA N KPUBOJIUHENHOM Tpareluu

[IpakTuueckoe 3anatue Ne 63. [IpuMeHeHre ONpeIeIEHHOTr0 HHTErpaia s

HAaXO’KJICHUs IIJIOIIAIN KPUBOJIMHENHOM Tparleluu

[TpakTuueckoe 3anstue Ne 64. [I[puMeHeHre HHTETpalia K BEIYUCICHUIO (PU3NUECKHUX

BEJIMYMH U TUIOLIAJICH.

Tema 2.11. Ilpumepbl npuMeHeHUs HHTErpaJia B pusnke U reoMeTpun

CxopocTh U nIepeMellIeHe MaTepruaibHON TOUKH, Beiunciaenue miomaaei miockux

¢buryp u o00bEeMOB Te.

IIpakTnyeckune 3aHATHA.

IIpakTnueckoe 3anatue Ne 65. [IpuMepsl IpUMEHEHNs HHTETpajla B FTEOMETPHH.

[IpaxTnueckoe 3anarue Ne 66. [Ipumepsl IpUMEHEHNs HHTErpaia B (pU3ukKe.

PA3JIEJI 3. KOMBUHATOPHUKA, CTATUCTUKA U TEOPUA
DJleMeHTbl KOMOMHATOPUKH
Tema 3.1. OCHOBHBIE IOHATHS KOMOMHATOPUKHU

3ajaun Ha MO/ICUET YKCIIa Pa3MEIICHU, TIePEeCTaHOBOK, coueTaHui. Pemenue 3aiay Ha

nepebop BapUaHTOB.

IIpakTnyeckue 3aHATHSA.

IIpakTryeckoe 3ansatue Ne 67. OCHOBHbIE TOHATUS KOMOMHATOPUKU

[IpaxTueckoe 3ansTue Ne 68. [IpaBuia KOMOWHATOPHKH. Pemenue
KOMOMHATOPHBIX 33/1a4. Pa3Merienus, coueTaHus U MepecTaHOBKH.

Tema 3.2. @opmya 6uHoma HbloToHa

®opmyna 6unoma HerotoHa. CBolicTBa OMHOMUHAIIBHBIX KO HHUIIMEHTOB,

Tpeyronpauk [lackais.

IIpakTH4eckne 3aHATHA.

[Ipaktrueckoe 3anstue Ne 69. dopmyna 6uHoma HeroTona

[TpakTueckoe 3ansatue Ne 70. bunom HerotoHa u Tpeyronsnuk [lackans.

DJIeMeHTbI TeOpHHU BePOATHOCTEH

Tema 3.3. CoObITHE, BEPOSAITHOCTD COOBITHS, CJI0KEHHE H YMHOKCHHUE
BepOSITHOCTE

CoObITHs, BeposTHOCTH coObITUs. CBoMicTBa BeposTHOCTU. Kiaccuueckoe omnpezaeneHue

BEPOSITHOCTH. TeopeMbl CIOXKEHHA UM YMHOXEHMs BeposTHocTeil. llonsatme o

HE3aBUCHUMOCTH COOBITHIA.

IIpakTHyeckue 3aHATHS.

[Ipaktnueckoe 3ansaTue Ne 71. Knaccuueckoe ompenesneHne BEPOSTHOCTH, CBOMCTBa

BEPOSITHOCTEM, TEOPEMA O CyMME BEPOSITHOCTEM.

[Ipaktnueckoe 3anarue Ne 72. CoObiTHe, BEpOSTHOCTb COOBITHS, CIOXKEHHE H

YMHO>KEHHE BEPOATHOCTEN.

[IpakTuueckoe 3anarue Ne 73. BoruncieHue BEpOsSITHOCTEN.

Tema 3.4. [Iluckpernas ciaydaifHasi BeJINYMHA, 3AKOH €€ pacinpene/eHust
JluckpetHasg  ciydaiiHas  BEJIMYMHA, 3aKOH €€  pacrpenencHus.  YuciaoBble
XapaKTePUCTUKHU JAUCKPETHOM CiydaiiHOW BenuduHBL. [loHsATHE O 3aKkoHE OOJBIINX
quCcell.

IIpakTHyeckue 3aHATHS.
[IpakTuueckoe 3anarue Ne 74. JluckperHas cirydaiiHas BEIUYMHA, 3aKOH €€



DJIeMeHThI MAaTEeMATHYECKOM CTATHCTHKH
Tema 3.5. IlpeacraBiieHue JaHHBIX, FTeHEPAJIbHASl COBOKYIIHOCTDH, BHIOOPKA
[IpencraBnenne qaHHBIX (TaOJIUIBL, AMATPAMMBI, TPaQUKH), TeHEpaIbHas COBOKYITHOCTb,
BbIOOpKa, cpeaHee apudmernyeckoe, menuana. [loHsaTue o 3agavax MareMaTHYeCKOH
CTaTHCTHUKH.
IIpakTnyeckue 3aHATHS.
[IpakTrueckoe 3anstue Ne 77. llpencraBieHue  JaHHBIX, TEHEpalbHas
COBOKYITHOCTb, BBIOOpKA.
Tema 3.6. Pemienne npakTH4ecKuX 3a1a4 ¢ NPUMEHEHHEM BepPOSITHOCTHBIX
METO/10B
Pemenne npaktuyeckux 3a1ad ¢ IPUMEHEHUEM BEPOSATHOCTHBIX METO/IOB.
IIpakTnyeckue 3aHATHS.
[IpakTnueckoe 3aHATHE
BEPOATHOCTHBIX METOJIOB.
[Ipaktuueckoe 3anarue Ne 79. Pemenue mnpakTudeckux 3azad € [PUMEHEHHEM
BEPOATHOCTHBIX METOJIOB.
PA3JIEJ 4. TEOMETPUA
IIpsiMbI€e ¥ MVIOCKOCTH B IPOCTPAHCTBE
Tema 4.1. B3aumHoe pacnoJioskeHue AByX NPAMbBIX B IPOCTPAHCTBE
[Tepecekaromuecs, napajuielbHble U CKPEIMBAIOLIUECS NIPSAMBIE YTOJI MEXIY IIPSIMBIMU
B IIpocTpaHcTBe. lleprnenuKynspHOCTb MPSIMBIX.
IIpakTnyeckue 3aHATHS.
[Ipaktrueckoe 3anstue Ne 80. BzanmHoe pacnosioxeHue ABYyX MPsIMBIX B POCTPAHCTBE.
ITpakTueckoe 3ansaTue Ne 81. BzanMHoOeE paciosiokeHue ABYX NPSMBIX B IIPOCTPAHCTBE.
Tema 4.2. [TapanieabHOCTh NPAMOI U IVIOCKOCTH, NAPAJIIEJIbHOCTD
IUIOCKOCTel
[TapamienpHOCT MPSMOM M INIOCKOCTH, NApAJIENBHOCTh IUIOCKOCTEH, IMPU3HAKU U
CBOMCTBA.
IIpakTH4eckue 3aHATHS.
[TpakTueckoe 3ansaTue Ne 82. [TapamienbHOCTh IPSIMON U TNIOCKOCTH.
[Ipaktuueckoe 3anarue Ne §83. [TapamienbHOCTH MIIOCKOCTEH.
Tema 4.3. [lepneHaAnKYJISIPHOCTD NPAMOH M II0cKoCcTH. Ilepnenauxkyasip n
HAKJIOHHAs
[lepnieHAUKYIApHOCTh NMPSIMOM M IUIOCKOCTH, NMPU3HAK M CBOMCcTBa. Teopema o Tpex
neprneHauKkyispax. [lepnenaukynsp 1 HakIOHHas. YT0J MEX]y MPSAMOH U MIOCKOCTBIO.
IIpakTn4yeckue 3aHATHSA.
[Ipaktuueckoe 3anstue Ne 84. IleprneHauKynsIpHOCTH MPSAMOM UM IJIOCKOCTH.
[Ipaktuueckoe 3anarue Ne 85. [lepnieHauKyIIAp 1 HAKIOHHAS.
Tema 4.4. /IByrpanHbiid yros
JIByrpaHHBIN yroJi, JUHEHHBIA YroJl JBYI'PAHHOIO yIUIA. YTOJ MEXKAY IUIOCKOCTSIMH.
[leprieHIUKYISIPHOCTD JBYX IUIOCKOCTEH.
IIpakTHyeckne 3aHATHA.
[TpakTueckoe 3anatue Ne 86. JIByrpaHHbIil yron
Tema 4.5. 'eomeTrpuyeckue npeodpa3oBaHus NPOCTPAHCTBA
['eomeTpuyeckue npeoOpa3zoBaHUs MPOCTPAHCTBA! MapaJuIeIbHbI  TEpPEHOC,
CUMMETPUS OTHOCUTENIBHO INIOCKOCTH,
IIpakTH4eckune 3aHATHA.
[IpaxTuueckoe 3ansTue Ne 87. ['eomerpuueckre npeodpa3oBaHusl IPOCTPAHCTBA
Tema 4.6. IlapajienbHOE IPOEKTHPOBAHKE
[Inomans oproronanbHO# npoekuuu. M300paxxeHue npocTpaHCTBEHHBIX (UTYP.
IIpakTnyeckue 3aHATHS.
[IpakTuueckoe 3anarue Ne 88. [lapamienbHoe IPOEKTUPOBAHUE

%

78. PemieHne mpakTHYECKUX 3a4a4 C HIPUMEHEHHUEM



Mmuozoepannuxu

Tema 4.7. BepuimHbl, pedpa, rpaHd MHOTOTPAHHUKA
Bepmunsl, pedpa, rpaHn MHOTOrpaHHHKa. Pa3BepTka. MHOrOrpaHHbIe yriibl. Beimykiibie
MHororpanHuku. Teopema Disepa.
IIpakTH4eckue 3aHATHS.
[TpakTuueckoe 3anstue Ne 89. Bepmmnsl, peOpa, rpaHd MHOTOTPaHHHUKA

Tema 4.8. Ilpuzma
[Ipsimast n HaksionHas npusma. [IpaBunbHas nmpusma. [lapamnenenunen. Kyo6.
IIpakTH4eckue 3aHATHS.
[Ipaktuueckoe 3angarue Ne 90. [Ipusma. Ilpsimas u HaknoHHas npusma. IIpakTudeckoe
3anstre Ne 91. [IpaBunbHas npusma.
Tema 4.9. I[Ilupamuna

[IpaBunpHas nupamuaa. Y ceueHHas nupamuaa. Terpasap.
IpakTnyeckue 3aHATHS.
[Ipaktuueckoe 3anarue Ne 92. [Tupamuja. [lpaBunbpHas nupamuaa.
[Ipaktuueckoe 3ansatue Ne 93. YceueHnHas nupamua.

Tema 4.10. CumMmeTpuu B KyOe, B napaJuiesenuimnese, B Ipu3Me 1 nMpamMuje
[TonsiTe cuMMeTpHH B MPOCTpPAaHCTBE (LIEHTpajbHAas, OceBas, 3epkaibpHasi), [Ipumepsl
CUMMETPUHU B OKPYKAIOIIEM MUPE.

IIpakTH4yeckue 3aHATHS.
[Ipaktrueckoe 3ausitue Ne 94. Cummerpun B KyOe, B mapajUleyienuIe/e, B MpU3Me U
nupamMuae
Tema 4.11. Ceuennst ky0a, IpU3MbI U IMPAMMbI
Ceuenus ky0a, IpU3Mbl, TUPAMUIBI PA3TUYHBIMU TUIOCKOCTSIMH.
IIpakTH4eckue 3aHATHS.
[Tpaktuyeckoe 3anstue Ne 95. Ceuenus ky0a, Ipu3Mbl U TMPaAMU/IbI
Tema 4.12. [IpeacraBiieHne 0 NPaBWJIbHbIX MHOTOrpanHukax Terpasap. Ky6.
Oxkrasnp. Joaexasap. Ukocasp.

IIpakTHyeckue 3aHATHSA.
[TpakTueckoe 3ansaTue Ne 96. [Ipencrasnenne o npaBUIbHBIX MHOIOIPAaHHUKAX

Tena u nosepxnocmu epaujenus

Tema 4.13. Hnaunap u konyc
Hunmuaap u xoHyc. YceueHHbI KoHyc. OCHOBaHHE, BBICOTA, OOKOBasi MOBEPXHOCTb,
oOpa3yromas, pa3Beprka. OceBble ceUeHUs U CEUCHUs, MapaliebHbIe OCHOBAHHUIO.
IIpakTH4eckue 3aHATHS.
IIpakTnueckoe 3anarue Ne 97. [ununnp [Ipaktuueckoe 3anarue Ne 98. Konyec.

Tema 4.14. lllap u cdepa
Hlap u cepa. Ceuenns mapa u cepsl. KacarenbHas miockocTs k chepe.
IIpakTHyeckue 3aHATHS.
[Ipaktuueckoe 3anarue Ne 99. [lap u chepa.
[Ipaktuueckoe 3anstue Ne 100. Ilap u cdepa, nx cedenus. KacarenpHas mIOCKOCTh K
cepe.
Hsmepenus 6 2ceomempuu
Tema 4.15. O0beMm u ero usmepenme
WnTerpanbHas popmyna oobema.
IIpakTHYecKkHe 3aHATHA.
[Ipaktuueckoe 3ansatue Ne 101. O0bem u ero usMepeHue.
[Tpaktryeckoe 3anstue Ne 102. O0beM U ero u3MepeHue.
Tema 4.16. ®opmyJibl 00beMa Ky0a, MIPSIMOYT0JILHOT0 MapaJljieienunena,
NMPU3MbI, HWINHAPA

®opmyibl 00beMa Kyda, IpSIMOYTOJIbHOTO Mapalieienunea, IpU3Mbl, HUINHAPA.
IIpakTHYecKkue 3aHATHA.



[Tpaktuyeckoe 3anstue Ne 103. @opmyinel 00bemMa Kyda, IpsSIMOYTroJIbHOTO
napaenenunesa.
[Tpaktuyeckoe 3anstue Ne 104. ®opmyinel 00bemMa MPU3MBI, HWIHHAPA.

Tema 4.17. ®opmyiibl 00beMa NUPAMHUABI M KOHYCA
[Tpaktrueckoe 3anstue Ne 105. @opmynsl 0ObeMa TUPAMUIBIL.
[TpakTuueckoe 3ansarue Ne 106. @opmyibl 00beMa KOHyCa
Tema 4.18. ®opmyJibl IJIOMIAIM OBEPXHOCTEH NMJINHAPA U KOHYCA
IIpakTnyeckue 3aHATHSA.
[TpakTuueckoe 3anstue Ne 107. @opmyiibl I0MAAN TOBEPXHOCTEN UIIUHIPA.
ITpakTrueckoe 3ansaTue Ne 108. @opMyiibl II0MAAN TOBEPXHOCTEW KOHYCA.
Tema 4.19. ®opmyJibl 00bemMa mapa u njaomaau cepol
IIpakTnyeckune 3aHATHA.
[Ipaktuueckoe 3anarue Ne 109. @opmynbsl o0bema mapa.
[TpakTuueckoe 3ansatue Ne 110. @opmyibl mromaay cepsl.
Tema 4.20. ITogodoue Texn
[Tomo6wue Ten. OTHOMIEHUS TUIOMIA/IEH TOBEPXHOCTEH U 00BEMOB MOAO0HBIX TEII.
IIpakTuyeckue 3aHATHS.
[Ipaxtuueckoe 3anarue Ne 111. ITogo6ue tei.
[Ipaktrueckoe 3anstue Ne 112. [TogoGue Tem.
Koopounamui u éexmopul
Tema 4.21. IIpssMoyroJibHasi cHCTeMa KOOPAHHAT B POCTPAHCTBE
[IpsimoyronpHas (1ekapToBa) cucTeMa KOOpAMHAT B pocTpaHcTBe. Dopmyna
paccTosHUS MEXIY ABYMS TOUKaMU. Y paBHEHUS Cepbl, INIOCKOCTH U MIPSIMOA.
IIpakTH4eckue 3aHATHS.
[TpakTrueckoe 3ansTue Ne 113. IlpamoyrosmpHas cucTeMa KOOpIMHAT B
IIPOCTPAHCTBE.
ITpakTueckoe 3ansaTue Ne 114. @opMyiia paccTosTHUSA MEXKIY ABYMsI TOUKaMHU.
[Ipaktrueckoe 3ansitue Ne 115. YpaBuenust cepsl, INIOCKOCTU U TIPSMOHA.
Tema 4.22. BexkTopsl
BexToprsl. Moanynb BekTtopa. PaBeHcTBO BekTOpOB. Cll0K€HHE BEKTOPOB. Y MHOXKEHHE
BEKTOpPa Ha 4ucio. Pa3imokeHue BEKTOpa MO HANpaBJICHUSAM. YTOJI MEXIY IBYMs
BekTopamu. [Ipoekmusi Bektopa Ha ocb. KoopaunHatel BekTopa. CkanspHoe
IIPOU3BE/ICHNE BEKTOPOB.
IIpakTH4eckue 3aHATHS.
[TpakTueckoe 3ansaTue Ne 116. Bextopsl. JlelicTBHS ¢ BEKTOPaMH.
[Ipaktnueckoe 3anatue Ne 117. Pa3nokeHne BeKTOpa IO HaIlpaBICHUSAM. YTOJ MEXIY
IByMsl BeKTopaMmu. [Ipoekius BEKTopa Ha OcCh.
[Tpaktuueckoe 3austue Ne 118. Paccrosiane mexay Toukamu. CkalsspHOE TPOU3BEICHUE
BEKTOPOB.
Tema 4.23. UcnoJib30BaHHEe KOOPAMHAT M BEKTOPOB NP PELICHUH MATEMATHYECKHUX H
NPHUKJIATHBIX 32124
Hcnonp30BaHre KOOPAMHAT U BEKTOPOB MPH PEIIEHUH MAaTeMaTUYECKUX U MPUKIIATHBIX
3az1ad.
IIpakTH4eckune 3aHATHA.
[Ipaktnueckoe 3anstue Ne 119. MHcnosnb3oBaHue KOOpAMHAT IIPU  PELICHUU
MaTeMaTUYECKUX U MPUKIAIHbIX 3a1ad.
[Ipaktnueckoe 3ansatue Ne 120. Hcrnosnb3oBaHMEe BEKTOPOB IIPU  PELICHHUH
MaTeMaTUYECKUX M MPHUKIAIHbIX 3a1ad.



8.

XAPAKTEPUCTUKA OCHOBHBIX BUJIOB JEATEJIBHOCTHU CTYJAEHTOB

Coaepixanue o0yueHust

XapakTepuCcTHKA OCHOBHBIX BUJ0OB AeSITEJIbHOCTH
CTYAEHTOB (HA YPOBHE Y4eOHBIX JIeliCTBHIl)

BBeaenue

O3HakOMJIEHHE C pOJIbI0 MAaTeMaTUKH B HayKe, TEXHHKE,
HKOHOMUKE, UH(GOPMAITMOHHBIX TEXHOJIOTHIX u
MPAKTUYECKON JNeATeNbHOCTH. O3HAaKOMJIEHHE C LENSIMH U
3aja4amMu  u3ydeHus MaremaTtuku npu ocBoennu CIIO u
crnenuaiapaocten CIIO.

Auiredpa

Pa3BuTHe mMOHATHS O YHCIIE

Bremonnenue apudmMerndyeckux JIEHCTBUI HaJl dYHCIIaMH,
coderas YCTHBIE M IIMCbMEHHBIE IpueMbl. Haxoxxnenue
OpUOIDKEHHBIX 3HAUYEHUM BEIMYMH U IOTPEIIHOCTEN
BbIUMCICHUM (aOCONIOTHOM M OTHOCUTENBbHOM); CpaBHEHHE
YUCIOBBIX  BblpakeHuil.  Haxoxnaenue — ommbOk B
npeoOpa3oBaHUSAX M BBIUUCIEHHUSAX (OTHOCHTCS KO BCEM
NYHKTaM IPOrpPaMMBl).

Kophn, crenenn,
Jorapu@msl

O3HaKOMJIEHHE C IOHATHEM KOPHS N-i CTEIIEHU, CBOMCTBAMH
pasuKaioB u IIpaBUJIaMHU CPaBHEHMUS KOPHEH.
@OpMYyJIIMPOBAaHHUE ONPENEICHUs KOPHA U CBOMCTB KOpHEH.
Brruncnenue u cpaBHEHHE KOPHEH, BHIIIOJTHEHUETIPUKHIKH
3HAYEHUS KODHSIL.
IIpeoOpa3oBaHre 4YHCIOBBIX U OYKBEHHBIX BBIPaKEHUH,
COoIepXalMX  paJuKanbl. BeImogHeHHWe  pacyeTroB IO
dopMynaM,  coAepKallMM  paJAMKalbl,  OCYLIECTBIISS
HE00X0/IMMBbIE MOJICTAHOBKH U IpeoOpa3oBaHMUsL.
Onpenencuue PaBHOCHIIBHOCTH BBIPAKEHUN C
panukanamMu. PemieHume  MppalMOHaNbHBIX — YpaBHEHUH.
O3HaKOMJICHHE C TOHATHEM CTENEHH C JIEHCTBUTEIIBHBIM
nokasareneM.  HaxoxzaeHue — 3HaueHHi CTEIICHH,
UCTONB3ysl OpU  HEOOXOAMMOCTH  UHCTPYMEHTAJIbHbBIE
CpeJCTBa. 3auChIBAaHUE KOPHS N-I CTENEHU B BUJE CTENEHU
C JpoOHBIM MoOKa3zareaeM U HaoOopoT. dopmynupoBaHue
CBOMCTB CTEIIEHEW. Bpluncienue creneHel ¢ panuoHAIbHBIM
MOKa3aTeseM, BBIIIOJIHEHWE TPUKUIKA 3HAUYEHUS CTEINEHH,
cpaBHeHue crerneHed. [IpeoOpazoBaHMe YUCIOBBIX U
OYKBEHHBIX BBIPaKEHUM, COAEpXkAIUX CTENEHU, MPUMEHsS
cBOMCTBA. PelieHne nokasaTesbHbIX YPaBHEHUMN.
O3HakoMIIEHHE C
IPUMEHEHUEM KOpPHEMl M CTENEHEW TMpu BBIYHUCICHUU
CPEIIHUX, IEJIEHUN OTpe3Ka B «30JI0TOM CEUYEeHUM». Pemienue
IIPUKJIAIHBIX 337a4 Ha CJIOKHBIE IPOLIEHTHI.

IIpeoOpa3oBanue
ajnredOpanmyecKkux
BbIpaKEHH I

Beimonaenue npeoOpa3oBaHuit BBIPAKECHHI,
npuMeHeHue (popmyi, CBSI3aHHBIX CO CBOMCTBAMH CTETICHEH U
norapudmoB. OnpeneneHne 001acTH TOMYCTUMBIX 3HAYCHHI
JorapupMUIEcKoro BBIPAKEHUSI. Pemenue
JorapupMHUUECKUX YpaBHEHHIH.

OcHoBbBI TPUTOHOMETPUU

OcHOBHBIC IOHATUSA

N3yueHue paguaHHOrO METOJa U3MEPEHUs YIVIOB BpallCHUS
U MX CBA3M C rpagycHod wmepoir HM3o0paxeHue yrios
BpalICHUS HAa OKPYKHOCTU, COOTHECEHME BEJIMYMHBI yIjia C
ero pacnosiokeHueM. DoOpMyIMPOBAHME  OINPEIACICHUN
TPUTOHOMETPUYECKUX (YHKUMH JUIsl yIJIOB TIOBOPOTAa U




OCTPBIX YIJIOB MPSMOYTOJIBLHOTO TPEYroJbHUKA U 00BICHEHUE
UX B3aUMOCBSI3H.

OcCHOBHBIE HpI/IMeHCHI/Ie OCHOBHBIX TPUTOHOMCTPHUYCCKUX TOXIACCTB JJIA
TPUrOHOMETPHYECKHe BBIYUCIICHHS 3HAYeHUH TPUTOHOMETPUYECKHX (YHKUIUN MO
TOKIECTBA OJITHOW U3 HUX.

IIpeoOpa3oBanus W3yueHre OCHOBHBIX (OpPMYyN TPUTOHOMETPHH: (POPMYIIBI
NMPOCTEeHIINX CIOKEHHUs,  yJBOCHH, npeoOpa3oBaHus  CyMMBbI
TPUTOHOMETPHYECKUX TPUTOHOMETPUUYECKUX  (YHKUMH B  TNPOU3BEIACHHE U

BbIPAaKEHN I MPOU3BEACHNUS B CYMMY U IIPUMEHEHHE IPH BBIYUCICHUU
SHA4YCHUSA TPUT'OHOMETPHUICCKOT'O BBIPpAXKCHUA u
ynpoiueHus ero. O3HaKOMJIEHUE CO CBOMCTBaAaMH CUMMETPUU
TOYEK HAa €AMHUYHOM OKPY)XHOCTH M INPUMEHEHHE HUX I
BbIBOJIA (DOPMYJI IPUBEAEHUSI.

IIpocreiimme Pemenne no ¢opmynaM M TPUTOHOMETPUYECKOMY KpYTy

TPUTOHOMeTpUYecKHe HPOCTENIINX TPUTOHOMETPUUYECKUX YpaBHEHUH.

YPaBHeHHS HEPABEeHCTBA

[IpumeHenne oOOmMX  METOJOB  pEIIEHHs  YpaBHEHUIl
(nmpuBeneHWe K  JIMHEWHOMY,  KBaJpaTHOMY,  METO]
pa3joXKeHUsT Ha MHOXWTEIW, 3aMEHbl NEPEMEHHOH) mpu
pELICHUH  TPUTOHOMETPUYECKMX  YpPaBHEHUH.  YMeEHHUe
0TMEYaTh Ha KpyTe pelieHus MIPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.

APKCHHYC, aPKKOCUHYC,
APKTAHI€HC YK c/Ia

O3HakoOMJIEHHE C IOHATHEM OOpPaTHBIX TPUTOHOMETPUUYECKUX
¢bynkuunii. M3yuenue onpeaeneHuil apkCuHyca, apKKOCHHYca,
apKTaHreHca yucia, (opMyIMpOBaHUE UX, N300paKeHHE Ha
€IMHUYHOW OKDPY)XHOCTH, IIPUMEHEHHE NPU PELICHUH
YpPaBHEHUU.

DyHKIUH, U3 CBOMCTBA U I'PaQUKH

®yukuuu. IlonsiTue o
HeNpepbIBHOCTH PYyHKIUH

O3HakoMJIEHME C TIOHSATHEM [EPEMEHHOHM, NIpUMepaMu
3aBHCUMOCTEN MeEXIy MepeMeHHbIMU. (O3HaKOMJIEHUE C
IIOHATHUEM rpa(bHKa, ONpECACIICHUEC NPUHAAICIKHOCTH TOYKH
rpaduky pynkiuu. Onpezaenenne mo GopMmyse mpocTeuiien
3aBHCUMOCTH, BUa ee rpaduka.

Beipaxkxenue no ¢gopmyne oHONW NMEepeMEeHHON uepe3 apyTrue.
O3zHakoMIIeHHE ¢ onpezienieHneM QyHKINH, GopMynupoBaHue

ero. Haxoxxnenue oOnactu ompeneneHuss U o0jacTu

3HA4eHUH QYHKIMH.
CBoiicTBa PyHKIHM. O3zHakoMIeHHE c HnpuMepaMu (GyHKIMOHATBHBIX
I'padpuueckas 3aBUCUMOCTEN B pEAIBHBIX MPOLECCaX U3 CMEXHBIX
HHTepnperanus. HpnMepb[ JOUCHUITIINH. O3HaKOMJIEHHE C AJ0Ka3aTCJIIbHbBIMAU
(YHKIHMOHAIBLHBIX pacCyXIEHUSAMHU  HEKOTOPBIX  CBOMCTB  JIMHEMHOH U

3aBHCHMOCTEH B peajibHbIX
npoueccax U iBJIeHUAX

KBaApaTUYHON  (QYHKIMIA, TPOBEJACHUE  HCCIICIOBAHMS
JUHEHMHON,  KyCOYHO-JTMHEMHOH, JApoOHO-TMHEHHOW U
KBapaTUUHOM  (QYHKIUH, MOCTpOEHHE UX TIpaUKOB.
[Toctpoenue u urenue rpauKoB byHKUINH.
HccnenoBanne ¢ynkuuu. CocraBieHue BHJIOB (PYHKIMH 1O
JAHHOMY YCIIOBHIO, pEUIEHME 3aJad Ha JKCTPEMYM.
Beinonnenue npeobpazoBanuii rpaduka QyHKIMH.

Oo0paTHble pyHKIMHN

W3ydenue noHs st 00paTHOM (PyHKIIMH, ONIpeie]ICHIe BUIa U
noctpoeHue rpaduka oOpaTHOM (YHKIIMHM, HAaXOXKJIECHUE ee
obnactu ompeaesnieHuss U obsactu 3HadeHWil. [IpumeHeHue
CBOMCTB (DYHKITUI TTPH UCCIICIOBAHUH YPAaBHEHUN U PEIICHUHT
3a7a4 Ha AKCTpeMyM. O3HAKOMJIEHHWE C MOHSATHEM CJIOKHOMU




GyHKINH.

Crenennsbie,
MOKa3aTeJIbHbIe,
Jorapupmuuyeckue u
TPUTOHOMETPHYECKHE
¢pynkuun, OdparHble
TPUTOHOMETPHUYeCKHe
byHxuun

Brruncnenne 3HadeHuid QyHKIHMA MO 3HAYEHHWIO apTryMEHTA.
OnpezneneHue TMONOXKEHUS TOYKM Ha Tpaduke Mo ee
KOOpIMHATaM ®  HaoOopoT. Vcmonb3oBaHWE  CBOWMCTB
GYHKUIMA 1711 CpaBHEHMsI 3HAUYEHUN CTETICHEH | JiorapugmoB.
[Toctpoenue rpaduKOB CTENEHHBIX M JOrapu(PpMHUECKUX
¢ynkuunii. Pemenue mOKa3aTeNbHBIX W JIOTapUPMHUECKUX
YPaBHEHHH M HEPABEHCTB 110 HW3BECTHBIM aJITOPUTMaM.
O3HaKOMJICHHE C TMOHSITHEM HENPEPBIBHON NEPUOAMYECKOMN
¢byHkunu, GopMyIHpOBaHHUE CBOWCTB CHHYCa M KOCHHYCA,
noctpoeHne ux rpapukoB. O3HAKOMIIEHHE C TOHATHEM
rapMOHUYECKUX KOJeOaHUM M NpUMepaMH TIapMOHUYECKHUX
KoJIeOaHUH JUIsl OMMCAHUs IPOLECCOB B (DU3MKE U JIPYTUX
oOnactsax 3HaHusA. O3HaKOMJIGHHE C TOHATHEM pa3pbIBHOM
nepuou4eckoil  GyHkuuu, QOpMyJIUpOBaHHE  CBOMCTB
TaHFeHCa M KOTaHIeHCa, IIOCTPOGHHE UX TIpadUKoB.
[Tpumenenue cBOWMCTB (DYHKUMH Ul CpaBHEHUS 3HAYEHUH
TPUTOHOMETPUUECKHUX byHKINH, pelieHus
TPUTOHOMETpHUYECKUX ypaBHeHHH. [locTpoeHmne rpadukoB
0oOpaTHBIX TPUTOHOMETPUYECKUX (QYHKIMI U onpesesneHue
no rpapuKaM HX CBOICTB. BrwimomHeHHe mpeoOpa3oBaHUs

rpaduKoB.

Ha

yajJja MaTEeMaTH4Y€CKOIro anajmsa

IHocaenoBareJbLHOCTH

O3zHakoMIIeHHE c HOHSTHEM YHCIOBOM
[0CJIEI0BATENbHOCTH, CIIOCOOaMHU ee 3aJJaHus,
BBIUNCICHUSIMU €€ uWiIeHOB. O3HaKOMJIEHHE C IIOHATHEM
npenena IIOCJIEI0BATEIBHOCTH. O3HakoMIIEHHE c
BBIUUCIICHUEM CYMMbl OECKOHEYHOI'0 4YHCIOBOTO psAga Ha
IpUMepe BBIYHUCICHUS CYMMbl OECKOHEUHO YyObIBaroulei
reOMETpUYEcKO  mporpeccur.  Pemenue  3agay Ha
npUMEeHEeHHe (OopMyibl CyMMbl OECKOHEYHO YyObIBarouie
T€OMETPUUECKOI MPOrpeccuu

IIpousBoanas u ee
NpUMEHeHHe

O3HakOMJIEHHE C TMOHATHEM Mpou3BoaHON. M3yueHue u
bopMynMpOBaHUE €€ MEXaHHYECKOTO U TI'e€OMETPHUYECKOTro
CMBICJIA, U3YYCHHUE AITOPUTMa BBIYMCIICHHS ITPOU3BOJHON Ha
IIPUMEpPE BBIYMCIEHUS MTHOBEHHOW CKOPOCTH M YIJIOBOTO
kodpduuuenta kacarenabHod. CocTaBieHHE YypaBHEHUS
KacaTeabHOM B oOmeM  Buae.  YCBOEHUE  IPaBHI
g epeHIpoBaHus, TaOIUIIBI IIPOU3BOIHBIX
AJIEMEHTAPHBIX GbyHKIMH, TpUMEHEHHE IS
mubdepeHnpoBanus QYHKIUI, COCTaBICHUS YpaBHEHHS
KacaTenbHOU. M3yueHne TeopeM 0 CBSA3HM CBOWCTB (PYHKIIHMU U
IIPOU3BOJHOMN, (hOPMYIIHPOBKA uX.

[IpoBenenne ¢ TMOMOIIBIO MPOU3BOJHON HCCIIECIOBAHUSA
byHKIMKM, 3agaHHOW  (QopMyJnoi. YCTaHOBJIEHHE CBS3U
CBOWCTB (YHKIMHM M TMPOU3BOAHOM IO UX rpadukam,
IIpumeHeHre TIPOM3BOAHOM 1l pelleHHs 3ajad  Ha
HaXOXXJICHHE HauOOJbIIEro HAWMEHBIEro 3HAYeHHs U Ha
HaXO0XJACHUE IKCTPEMYyMa.

IlepBooOpa3nas u
HHTerpaji

O3HakoMJICHHE C IIOHATUEM HHTCIrpajia u
epBOOOPa3HOMN. Nzyuenue MpaBuIa BBIYHCIICHUS

nepBooOpa3Hor U TeopeMbl HrtoToHa - JleiiOnuma. Pemenue




3aJlad  Ha CBs3b TIEPBOOOpa3HOM H €€ TPOU3BOIHOM,
BBIUMCJICHHE MEpBOOOpa3HOM A  JaHHOM  (QyHKUHMU.
Pemenue 3aau Ha MpUMEHEHUE MHTErpajia JUisl BHIYUCICHUS
bu3NYECKUX BEJIMYMH U TIIOUIAIEH.

YpaBHeHm[ U HEPABCHCTBA

YpaBHeHMS M CUCTEMbI
ypaBHeHuii. HepaBeHcTBa n
CHCTEMBbI HepaBeHCTBA ¢
ABYMSI llepeMEeHHbIMU

O3HakOMJIEHME C MPOCTEHIIMMU CBEACHUSIMH O KOPHAX
anreOpanyecKux ypaBHEHUH, TOHSATHSIMU HCCIIEIOBAHHS
YpaBHEHUH U CHUCTeM YypaBHeHUU. I3ydenue teopuu
pPaBHOCUJIBHOCTH  ypaBHEHMH M €€  IPHUMEHEHUSs.
IloBropenne  3amMcu  pELICHUS
CTaHJAPTHBIX  YpaBHEHHH, TPUEMOB  IpeoOpa3oBaHUS
YPaBHEHHUH IJIsi CBEICHUS K CTaHIAPTHOMY YPaBHEHHUIO.
Pemenne panoHanbHbIX, HPPALUOHAIBHBIX,
MIOKA3aTeNbHBIX M TPUTOHOMETPUYECKUX YPAaBHEHHH U
cucreM. Mcronb3oBaHue CBOMCTB U IpaguKoB (PyHKIUH JUIs
pemieHuss ypaBHeHHH. IIoBTOpeHHME OCHOBHBIX IIPUEMOB
pemeHus cucreM. Penienne ypaBHEHMI C IPUMEHEHUEM BCEX
IPUEMOB (pa3jOKEHUS HAa MHOXKUTENIH, BBEACHUSI HOBBIX
HEU3BECTHBIX, IMOJACTAaHOBKH, TpaUUYECKOr0  METOoJa).
Pemienne cucreM ypaBHEHUN C INPUMEHEHHMEM pa3iIMYHBIX
croco6oB. O3HaKOMIIEHHE € OOIIMMH BONPOCAMU PELICHUS
HEPaBEHCTB M HMCIIOJIb30BaHHE CBOMCTB M TpadpuKoB PyHKIHI
IIpU pELICHUH HEpPaBEHCTB. PellleHne HepaBeHCTB M CHUCTEM
HEpaBEHCTB C IPUMEHEHHEM pPa3JInYHbIX  CIOCOOOB.
IIpumeHeHHEe MaTeMaTH4YEeCKMX METONOB Ul  PELICHUS
coJiepKaTeNbHbIX 3a7lady M3 Pa3IMuYHBIX 0o0jacTedl HAayKu U
npakTUKU. MHTeprnpeTupoBaHue pe3yslbTaToB C  y4E€TOM
pEAIbHBIX OTPaHUYEHUM.

3JEMEHTHBI KOMBUHATOPUKH TEOPUU BEPOSITHOCTEMN U CTATUCTUKH

OcCHOBHBIE IOHATHS
KOMOUHATOPUKH

W3ydyenne mnpaBwiia KOMOMHATOPUKU M TPUMEHEHHE IpHU
peleHnn KOMOMHATOPHBIX 3a7ad. Pemenne KoMOMHATOPHBIX
3aJjad METOAOM Iiepedopa M MO MpaBHIy YMHOXCEHHS.
O3HakomileHHe C MOHATUSAMU KOMOMHATOPUKH:
pa3MEUICHUsIMH,  COYETaHMSIMM,  II€pEeCTaHOBKAaMH U
dopmynamMu  Juis  ux  BeluMcheHHs.  OObsCHEHHE WU
npuMeHeHne (opMyn U1 BBIUMCIEHUS  Pa3MELIeHHUH,
NEPEeCTaHOBOK M COUYETAaHMH TpU  pELIeHHH  3ajad.
OsznakomiieHne ¢ OuHOMOM HBIOTOHA M TPEYroJIbHUKOM
ITackans. Pemenue npakTuueckux 3agad C MCIOJIb30BAHUEM
MOHATHUI U IPaBUJI KOMOMHATOPHKH.

DJIeMEeHThI TeOPUH
BepPOsATHOCTEM

N3ydeHne  KIacCHYECKOTO  OMPEACNICHUSI  BEPOSITHOCTH,
CBOWCTB BEpPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.
PaccmoTpeHne  npuMeEpoB  BBIUMCIEHUS  BEPOATHOCTEH.
Pemenue 3a1au Ha BEIYHUCIIEHNE BEPOSITHOCTEH COOBITHIA.

IIpeacraBiieHne JaHHBIX
(Tadauubl, IMATPAMMBI,

rpadpuxn)

O3HaKOMIJICHHE C OpeACTaBJICHUEM YHUCIOBBIX HAHHBIX U HUX
XapaKTCPUCTUKAMU. Pemienne MPAKTUYCCKUX 3a4da4 Ha
06pa60TKy YHCJIOBBIX JaHHBIX, BBIYHMCIICHUC Hux
XaPAKTCPUCTHK.

I'eomerpus

IIpsiMble U MJIOCKOCTH B
NMPOCTPAHCTBE

dopMyupoBKa u MIpUBEICHUE I0Ka3aTeIbCTB
MPU3HAKOB  B3aMMHOTO  PACIOJOXKEHHS  MPSAMBIX U
mIockoctel. Pacno3HaBaHue Ha depTekax W MOJCISIX




Pa3IMYHBIX CIy4aeB B3aMMHOTO PACIOJIOKEHHUS MPSIMBIX U
IJIOCKOCTEM,  apryMEHTUPOBAHME  CBOMX  CYXICHUMU.
DopMyJIUPOBAHUE ONPEJCICHNU, NPU3HAKOB M CBOWMCTB
MapaJuieIbHbIX M NEPHEHAMKYJISPHBIX  IUIOCKOCTEH,
JBYT'PAaHHBIX M JIMHEWHBIX YIJIOB. BBINTONIHEHHE MOCTPOEHUS
YIJIOB MEXIY NPSIMBIMH, IPSIMOM M IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMM II0 OINMCAHHWIO M paclo3HaBaHUE MX Ha
Mozensax. [I[pumeneHre pru3HakoB U CBOMCTB PACIIOI0KEHUS
OpSAMBIX M IUIOCKOCTEW IpW penieHuu 3aaad. MzoOpakeHue
HAa  pUCYHKaX U  KOHCTPYMPOBAaHHE Ha  MOJEIAX
NEPNEHIUKYIAPOB M HAKIOHHBIX K IUIOCKOCTH, IpPSIMBIX,
MapaJUICIbHBIX IUIOCKOCTEH, YIJIOB MEXKAy IpsIMOM U
IJIOCKOCTBIO U 00OCHOBaHUE MOCTpoeHHUs. Pemienue 3anaq Ha
BBIYMCIICHHE TIE€OMETPUYECKMX BelWuuH. OnuceiBaHue
paccTostHUSL OT TOYKM JO IUIOCKOCTH, OT MpsIMOM J0
IIJIOCKOCTH, MEXKTY MIJIOCKOCTSIMU, MEXKIY
CKPELIMBAOIMIMMUCS TPSAMBIMH, MEXAY IPOU3BOJBHBIMU
durypamu B mpoctpaHcTBe.  DopMmyIMpoBaHHUE U
JIOKa3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSIHUAX (TeopeM
CYyILIECTBOBaHMs, cBOMcTBa). M300pakeHne Ha 4yepTexax M
MOJIETISIX PACCTOSIHUSI M OOOCHOBaHHME CBOMX CY)KJIECHUH.
OmnpeneneHue M BBIYHUCICHUE PACCTOSHUI B IPOCTPAHCTBE.
[Tpumenenne GopmMysn U TEOpEM IUIAHUMETPHUU JJISI PEIICHUS
3ajady. O3HaKOMJIEHME C  TIOHATHEM  MapajlIeIbHOTO
MPOEKTUPOBaHUs U ero cBoicTtBamMu. DdopmynupoBaHue
TEOPEMBI O IIOLIAJAN OPTOTOHAIBHOU MPOEKIUU
MHOT'OYTI'OJIbHUKA.

[Tpumenenue Tteopun i OOOCHOBaHMSA TOCTPOECHUH U
BBIYMCIICHUM. ApPryMEHTUPOBAHHE CBOMX CYXIECHHU O
B3aMMHOM PACIOJIOKEHUH TPOCTPAHCTBEHHBIX TEIL.

MHoOrorpaHHuKHu

Onucanne M XapakTepUCTUKAa  pa3jMYHbIX  BHJIOB
MHOT'OIPAHHUKOB, IEPEYUCIICHUE UX JJIEMEHTOB U CBOMCTB.
N300paxkeHrie MHOTOTPAaHHUKOB U BBINOJIHEHUE TOCTPOCHUS

Ha M300paKCHUSIX " MOJIETISAX
MHOTOTPAaHHUKOB. BpluuciIeHHE JIHHEHHBIX JJIEMEHTOB U
yIJIOB B MIPOCTPAHCTBEHHBIX KOH(UTYpanusx,

apryMEHTHPOBAHHE CBOUX CYXKICHHMHU. XapaKTepUCTHKA U
n300pakeHHEe  CEUeHHs, Pa3BepTKU  MHOTOTPAHHUKOB,
BBIUMCJICHME  Iulomiaged  moBepxHocTed.  IlocTpoenue
OPOCTEHIIMX ~ CeueHU  Kyba, TpPU3MBI,  MHPaAMHIBL
[Ipumenenue ¢GakTOB UM CBEJCHUH U3 IJIAHUMETPUU.
O3HakoMJIEHME C BHJAMHU CHMMETPUM B TIPOCTPAHCTBE,
dbopmynupoBaHue onpeaeneHun 51 CBOJCTB.
XapakTepucTuka CUMMETpUU TeN BpAaIlICHUS U
MHOTOIPaHHUKOB. [IpuMeHeHne CBOMCTB CHMMETPHUH IIpU
pemiennn 3anad. Mcmonb3oBaHue MPUOOPETEHHBIX 3HAHUN
JUISL UCCIIEIOBAHUS M MOJEITMPOBAHNS HECJIIOKHBIX 3a/1ad.
N300pa’keHre OCHOBHBIX MHOTOTPAHHUKOB U BBIMOJHEHUE
PUCYHKOB IO YCJIOBUSIM

3ajad4.

Tes1a u moBepxHOCTH
BpalleHUus

O3HakomieHue c BUJIAMU Tell BpAalLLCHHUS,
dbopMynupoBaHue 1504 OonpeAcIeHU I 51 CBOWCTB.
QPOpMYJIMPOBAHUE TEOPEM O CEUYECHUHU I1apa IUIOCKOCTBHIO U




IJIOCKOCTH, KacaTelabHOM K cdepe. XapakTepuctuka U
n300pakeHHe TeN BpallleHUs, HX pa3BEPTKH, CEUCHUS.
Pemenue 3a1a4 Ha MOCTPOEHUE CEYEHUM, BBIUUCICHUE JIJIVH,
paccTosHuM, yrioB, miomaaei. [IpoBenenue qoka3aTeabHbIX
pacCcyXIeHUl Npu pelmeHur 3anad, lIpuMeHeHue CBOMCTB
CUMMETpUU TMIPH peUIeHHH 3ajJad Ha Tejla BpalleHus,
KoMOuHaimio Tenl. M300pakeHue OCHOBHBIX KPYTJIBIX TET U
BBITIOJIHEHUE PUCYHKA T10

YCJIOBHIO 33J1a4H.

HN3MepeHust B reoMeTpuu OsHakomiIeHHE ¢ MOHATHSAMH IUIOmaaM ¥ o0beMa,
aKcuoMaMH U CBOMcCTBaMH. PellleHne 3a7ady Ha BBIYUCIICHUE

riouaaen TJIOCKHX buryp c MIPUMEHEHUEM
COOTBETCTBYIOIIUX (opMyn H (PaKTOB U3 IUIAHUMETPHUHU.
W3ydyeHnue  Teopem O BBIYUCIICHUU 00BEMOB

NPOCTPAHCTBEHHBIX TEJ, PEIICHHE 3aJad Ha TMPUMCHECHUE
dbopmyn BeuMcIeHUS 00bemoB. WM3yuenue dopmyn s
BBIUUCIICHHSI TUIOMIA/ICH TOBEPXHOCTEH MHOTOTPAaHHUKOB U
Ten BpameHus. O3HAKOMIIEHHE C METOJOM BBIYHCIICHUS
Iomaan TNoBepxHOCcTH chepbl. Pemenue 3amau  Ha
BBIUMCJICHHE IJIOMAIeH TIOBEPXHOCTH TMPOCTPAHCTBEHHBIX
TEJL

Koopaunartel u BekTopbl | O3HaKOMJIEHHE C MOHSITHEM BeKTOpa. M3yueHue nekapTroBoi
CUCTEMBl KOOpAMHAT B IIPOCTPAHCTBE, IIOCTPOCHHUE IO
3aJJaHHBIM KOOpJMHATaM TOYEK M IUIOCKOCTEH, HAXOXKICHUE
KoopAuHAaT Touek. HaxoxeHne ypaBHEHU  OKPY)KHOCTH,
cdepsl, IIOCKOCTH.

Brelunciienne paccTosHMM  Mexay Todkamu. HM3ydeHue
CBOMCTB BEKTOPHBIX BEIWYMH, IIPABWII PA3I0KEHUS BEKTOPOB
B TPEXMEPHOM IPOCTPAHCTBE, MpPaBUI  HAXOXKICHUS
KOOPIMHAT BEKTOpa B MPOCTPAHCTBE, MPABUJ JACHCTBHH C
BEKTOpaMH, 3aJaHHBIMH  KoopauHaramu, lIpumenenue
TEOPUM NPHU PEIIECHUH 3aJad Ha JEUCTBUSA C BEKTOPAMH,
N3yuenune CKamsIpHOTO IPOU3BEICHUS BEKTOPOB, BEKTOPHOTO
YpaBHEHUS NPSIMOU M IIIOCKOCTH. IIpuMeHeHne teopuu npu
pEeLICHUH 3a/ay Ha JEHCTBUA C BEKTOpPaMH, KOOPIMHATHBIN
METOJl, TIPUMEHEHUE BEKTOPOB MJI BBIYHUCICHUS BEJIWYUH
YIJIOB M paccTOAHUM. O3HAKOMIIEHHE C JI0Ka3aTelbCTBAMU
TEOPEM CTEPEOMETPUU O B3aUMHOM PACIIOIIOKEHUU IIPSIMBIX
U IJIOCKOCTEH C UCIIOIb30BAHUEM BEKTOPOB.

9. CAMOCTOJSITEJIbBHAS PABOTA
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Paznen 1. Begenue. Anredpa
1.1 | JdeiictBuTensHble U pemenue 6 2 Bemonnennsie | dummnenko, O. B.
palOHATbHBIC YHCIIA. CHUTYaIIHOHHBIX BEPHO 3aJ1aHus | MaTtemaruka




JleficTBUTEIbHBIC YHCIIA. 3aj71a4
1.2 | [pubnmwxeHHsie pemenue Brimonnenusle
BBIUHCIICHHS CUTYallMOHHBIX BEPHO 3aJaHUs
3amaq
1.3 | KommuiekcHsle uncia pelieHue Bermonaenns1e
CUTYallMOHHBIX BEPHO 3aJaHUs
3aja4
14 | Kopuu u crenenu pemenue BrimonnenHsle
CHUTYaIIMOHHBIX BEPHO 3aJIaHUs
3aj1a4
1.5 | Jlorapudm. Jlorapupm peleHue Brimonuenssle
yucna CHUTYaIIMOHHBIX BEPHO 3aJ1aHUs
3amaq
1.6 | IIpeoGpasoBanue peleHue Brimonuenssle
anredpandecKux CUTYallMOHHBIX BEPHO 3aJaHHUs
BBIPAKEHUH. 3a1a4
1.7 Pannannas mepa yrina pelieHne BrimonHeHHbIE
CUTYallMOHHBIX BEPHO 3aJaHUs
3aj1a4
1.8 CuHyc, KOCUHYC, TAHT€HC U pelieHne BrimonHeHHbIE
KOTAHT€HC uucia CHTYaIIMOHHBIX BEPHO 3aJ1aHUs
3aja4
1.9 OcHOBHBIC peeHne BrinmonneHHbIe
TPUTOHOMETPHUYCCKHE CHTYaIIMOHHBIX BEPHO 3aJ1aHUs
TOXECTBA, (hOPMYJIbI 3afad
HPUBEICHUS
1.10 | Apkcunyc, apkkocHHyC H peieHue BrimonnenHsle
APKTAaHTCHC CHTYaIIMOHHBIX BEpPHO 3aJIaHUs
3aja4
1.11 | Mpocreiimme pelienue BrinonuenHbie
TPUTOHOMETPHUYCCKHE CHTYaIIMOHHBIX BEPHO 3aJIaHUs
ypaBHEHHS 3aja4
1.12 | Mpocreiimme pelienue BrinonHenHbie
TPHrOHOMETPHUYCCKHE CUTYallMOHHBIX BEPHO 3aJ]aHHUs
HEPABEHCTBA sajad
113 | dynkuuu pereHune Brimonnennsie
CUTYallMOHHBIX BEPHO 3aJJaHHUs
3amaq
1.14 | CgoiicTBa QyHKIHUN peuieHue Brinonnennsie
CUTYallMOHHBIX BEPHO 3aJIaHHUs
3aja4
1.15 | OOGparHbie HyHKINH peuieHue Brinonnennsie
CUTYallMOHHBIX BEPHO 3aJIaHHUs
3aja4
1.16 pelieHne Brinonnennsie
Apudmernyeckue CUTYaIMOHHBIX BEPHO 3a/aHHUs
orepanuu Hai QyHKIUSIMH 3aja4
1.17 peuieHue Brinonnenssie
Onpenenenus QpyHKUUH, UX | CHTyallMOHHBIX BEPHO 3a/1aHuUsl
CBOWCTBa U rpaduku 3ajga4
1.18 OGpartHble perieHne BrimosireHHBIE
TPHTOHOMETPHUYCCKHE CUTYallMOHHBIX BEPHO 33JIaHHUs
DyHKIHH 3aj1a4
1.19 | [IpeoOpa3oBanue rpaduxos peuieHue Brinonnennsie

CUTYaIIMOHHBIX

BEPHO 33JJaHHUs

yaebHoe mocobue /
O. B. ®wmrmnesko. -
Munck : PUIIO,
2019. - 268 c. -
ISBN 978-985-503-
932-8. - Tekcr
3IEKTPOHHBIN. -
URL:
https://znanium.com
/catalog/product/10
88284




3a1a4

1.20 | PaBHOCWJIBHOCTE pernieHue 6 2 BrimonHeHHbIe
ypaBHEHNIA, HEPABEHCTB, | CHTYALMOHHBIX BEPHO 3aJ[aHHs
CHCTEM 3anatd
1.21 | PaunonansHsle, peleHue 6 2 | BeinonHeHHbIE
MpPALHOHANbHBIC, CUTYallMOHHBIX BEPHO 33JIaHUs
HIOKa3aTesbHbIE 3anad
TPUTOHOMETPUIECKUE
YpaBHEHUS U CUCTEMBI
1.22 PanuonanesHbIC, peuieHue 6 2 Brinonnennsie
MPPAIHOHATBHBIE, CUTYaIHOHHBIX BEPHO 331aHUs
MOKa3aTeNbHbIC U 3aaaq
TPUTOHOMETPUYECKHUE
HEpaBeHCTBA
1.23 | IIpumenenne pelieHue 6 2 BrimonneHnsle
MaTeMaTHYECKUX METOHOB | CUTYallMOHHBIX BCPHO 3aJaHUA
JUTSL PEIICHUSI 3anad
coJepKaTeNbHBIX 3a7ad W3
pa3IMyYHBIX 00JIaCTeH HAYKU
1 MIPaKTHKH
Pazpen 2. Hayana MateMaTnyeckoro aHajinsa
2.1 perreHue 6 2 BrimonmneHHbIE
[MocnenoBaTenbHOCTH CUTYAI[MOHHBIX BEPHO 3aJaHHs
3aga4y
2.2 TomsTre o mpejere pelieHue 6 2 BrimonHeHHBIE
CUTYaIMOHHBIX BEPHO 33JIaHUs
MOCJIEeJ0BATELHOCTH sanad
2.3 pereHue 6 2 Brimonnennsie
[ToHsATHE O HEMPEPHIBHOCTH
CUTYaIMOHHBIX BEPHO 33JIaHUs
(byHKumM 3a1a4
2.4 perieHue 6 2 Bemmonuenssie | ®@umunenxo, O. B.
[MpousBoaHas CHUTYaIMOHHBIX BEPHO 3aJaHus MaTeMaTuka :
3a1a4y yaebHOoe ocodue /
2.5 | [lpuMeHenue IPOU3BOIHOM perenue 6 2 | Bemonnennsie | O. B. ®uureHko. -
K MCCJIEIOBAHHIO (DYHKITMI CUTYallMOHHBIX BEPHO 3alaHus Musnuck : PUIIO,
U MIOCTPOCHHIO TPpahKOB 3ajat 2019. - 268 c. -
2.6 [TpousBoaHbIe 0OpaTHON peleHue 6 2 Brinonuennsre | 1SBN 978-985-503-
(QYHKIHH 1 KOMIIO3HIIHH CUTYaIMOHHBIX BEPHO 33JIaHUs 932-8. - TeK?‘T :
by 33739 BHGKTSEI-II_P.ILH/I. -
2.7 | TIpumepsI UCTIONB30BAHUS pemenue 6 2 | Bomonnennbie https://znanium.com
TIPOM3BOIHON SIS CUTYaIMOHHBIX BEPHO 33J]aHUs catalog/product/10
HaXO0KJICHUS HAMTY4IIero 3anat 88284
pCLICHUS B MPHUKIIATHBIX
3ajauax
2.8 pelieHne 6 2 Brinonnennsie
Bropas nmpousBoaHas CUTYAIMOHHBIX BEPHO 3aJaHus
3aga4
2.9 peleHue 6 2 Brinonnennsie
IlepBooOpa3Hasi U HHTErpaid | CUTYaIMOHHBIX BEPHO 33J]aHUs
3a1a4
2.10 | Ipumenenue peleHue 6 2 BrimonaeHHbIe
OIIPE/IC/ICHHOTO HHTErpaga | CHTYALMOHHBIX BEPHO 33JIaHUs




JUTST HAXO0XKIEHUS TUTOTIAIH
KPUBOJIMHEHHOHN Tpanenuu

3aJa4

2.11 | IIpumeps! NpHEMEHEHHS perieHue 6 2 Brinonnennsie
MHTEerpaa B QU3NKe 1 CUTYAIIMOHHBIX BEPHO 3aJ[aHHs
reOMETPUH 3anaq

Paznen 3. KomOnHaTopuKa, CTaTUCTAKA U TEOPUS BEPOSITHOCTEH
3.1 perieHue 6 2 Brimonuennsie | ®ununenko, O. B.
OcHoBHBIE TTOHATHUS
CUTYAIIMOHHBIX BEPHO 3ajaHus | MaremaTuka
KOMOWHATOPUKHU
3a1a4 yaeOHOe mocobue /

3.2 dopmyma OmHOMA peleHne 6 2 Brmmonaenssie | O. B. Oununenko. -
Hprotona CHUTYaIMOHHBIX BepHO 3amanus | Munck :  PHUIIO,

3a1a4 2019. - 268 c. -

3.3 | CoObITHE, BEpOATHOCTH pelenue 6 2 | Bemonnennsie | ISBN 978-985-503-
COOBITHS, CIOXKEHHE M CHUTYaIOHHBIX BepHo 3ananus | 932-8. - Tekcr
YMHOKEHHE BEPOSITHOCTEN 3aza4 3JIEKTPOHHBIN. -

3.4 | uckperHas ciyqaiiHas pelieHue 6 2 Brmonuennsie | URL:

BEJIMYHHA, 3aKOH €€ | CHTYaIlMOHHBIX BepHO 3amanms | https://znanium.com
pacrpeneseHus 3aga4 /catalog/product/lO

35 HpeﬂCTaBner{e TaHHBIX, peuicHuc 6 2 BrimonnenHbie 88284
reHepaTbHas CUTYaIMOHHBIX BEPHO 33JIaHUs
COBOKYITHOCTB, BEIOOpKa sanad

3.6 | PemieHme  NPAaKTHYECKHMX pelieHue 6 2 BeinonnenHsle
3a7ad ¢  NpHMEHeHHeM | CUTYALHMOHHBIX BEPHO 33J]aHHUs
BEPOSTHOCTHBIX METOJIOB 3amad

Pasnen 4. I'eomeTpus

4.1 Bzaumuoe PacnoIoKCHUE peuicHuc 6 2 BrinmonneHsbie
JBYX TIPAMBIX B | CHTYallMOHHBIX BEPHO 33JIaHUs
POCTPAHCTBE 3anaq

4.2 [MapaniensHOCTh TPSIMOM U pelieHue 6 2 BrimonHeHHBIC
ILIOCKOCTH, CUTYAI[MOHHBIX BEPHO 3aJaHus
napaieabHOCTh 3ajad
IJIOCKOCTEN

4.3 IlepneHTUKYISIPHOCTH CIICHHUC 6 2 BrinmonneHsbIe
nproﬁH 31] pHJ‘IOCKOCTH CI/ITI;/aI_II/IOHHI:IX BEpHO 3aJaHUs @ummenxo, O. B.

) Maremartuka :
Iepnennukynsp " Jatat y4ueOHOe rocooue /
HaKJIOHHAas O. B. ®unurneHko. -

4.4 pelieHue 6 2 BrinonHnenHbie Mugck : PUTIO,

JIByrpaHHbI# yrou CUTYAIIMOHHBIX BEPHO 3aJ[aHus 2019. - 268 c. -
3ajad ISBN 978-985-503-

4.5 I'eomeTpuueckue pelieHue 4 2 Brinonnennsie 032-8. - TekcT :
npeoOpa3oBaHUs CUTYallMOHHBIX BEPHO 3a/laHNA 3JEKTPOHHBIH. -
IPOCTPaHCTBA 3anmaq URL:

4.6 pelieHue 4 2 Boinonuennsie | ttps://znanium.com
[MapannensHoe CHTYalMOHHBIX BepHo 3ananns | /catalog/product/10
MIPOEKTUPOBAHHUE 3a1a4 88284

4.7 pelieHue 4 2 Brinonnennsie
BepuuHel, p66pa, rpanu CUTYallMOHHBIX BEPHO 3aJaHUA
MHOTOTPaHHHKA 3a7a4

4.8 IIpuzma perieHne 4 2 BrimonHeHHbIE

CUTYAITMOHHBIX BEPHO 3aJ[aHHs
3a/1a4

4.9 IIupamuna pereHue 4 2 Brinonnenssie

CUTYAIMOHHBIX BEPHO 3aJ[aHHS

3agad




410 | Cummerpun B Kybe, B pelieHue 4 Brinonnennsie
napasuieyienunese, B CUTYyallUOHHBIX BEPHO 3agaHUA
HpU3ME ¥ TUPAMUJIE 3amat

411 pelieHue 4 Brinonnennsie
Ceuennsa kyba, IPHU3MBI U | CHTYallMOHHBIX BEPHO 3aJJaHUs
IUpaMUIbL 3a1a4

412 Hpe JICTaBJICHHUE 0 pEUICHUC 4 BrmonneHHbIe
TIPaBHIBHBIX CUTYalMOHHBIX BEPHO 3aJaHHUs
MHOTOTPaHHUKAX 3aaq

4.13 | Hunusaap u KOHYC penieHue 4 Brinmonnennsie

CUTYalMOHHBIX BEPHO 3aJaHUs
3a1a4

4.14 | lap u chepa peleHne 4 BrimonaeHHbIC

CUTYalMOHHBIX BEPHO 3aJaHuUs
3aga4y

4.15 | O6beM u ero u3MepeHue perreHue 4 BrimonHeHHbIE

CUTYallMOHHBIX BEPHO 3aJaHUs
3aga4y

4.16 | dopmynsl obrema pelieHue 4 BrinonHeHHbIe
Ky6a, IPAMOYTOIbHOro | CUTYAIHOHHBIX BEPHO 3aJaHUs
HapajieNienuIeia, IPU3MBl, 3amaq
LIJIMHIPA

4.17 peuieHue 4 Brimonnennsie
®opmyibl obbema CUTYaIIMOHHBIX BEPHO 3a/1aHUsA
MUpaMHJIBl U KOHyCa 3a1a4

4.18 | ®opmynsl mIomay perieHue 4 BrimonHeHHbBIE
TOBEPXHOCTEH IWIHHApPA 1 | CHTYALMOHHBIX BEPHO 3aJJaHHUs
KOHycCa sajad

4.19 pelieHue 4 BrimonHeHHbIE
cDOPM}’JH:I o0bemMa mapa ¥ | cuTyalldOHHBIX BEpPHO 3aJaHUs
wiomanu chepsl 3aga4

4.20 | IlomobOue Ten pelieHue 4 BrlnosiHeHHbBIE

CUTYalMOHHBIX BEPHO 3aJaHus
3a1a4

421 pelieHue 4 Brinonnennsie
[IpsimMoyronbHas cuctema CUTYalMOHHBIX BEPHO 3aJJaHHUs
KOOpJMHAT B IPOCTPAHCTBE 3ajga4

4.22 | Bektopsl peuieHue 4 BrimonneHHbIE

CUTYallMOHHBIX BEPHO 3aJJaHUs
3a1a4

4.23 | Wcnonb30BaHuE KOOPAUHAT pelieHue 15 Brinonnennsie
¥ BEKTOPOB  IIPH CUTYaIMOHHBIX BEPHO 3aJIaHHUs
PEIICHHN MAaTeMaTHYeCKUX 3anad
Y NPHUKJIAAHBIX 3a/1a4

HToro no nUCUUILUIMHE 351

10. IPUMEPHBIE TEMbI UHAUBU Y AJIBHBIX IPOEKTOB
He mpexycMoTpeHs! yaeOHBIM TIIIaHOM
11. MIPUMEPHBIE TEMbI PE®@EPATOB (JIOKJIAAOB)

1. Bce 3aranku u npumenenue byteuiku Knelina.
2. I'eomeTrpuueckue GOpMBI B HCKYCCTBE.



3. 3araaku Lukmounas.

4. 3arao4HbpIii MUP (paKTaIOB.

5. 3HAKOMCTBO C rpadamu.

6. WuTerpai u ero npuMeHeHHe B )KU3HU YeIIOBEKa.

7. WccnenoBanue neHTsl MEOMyca 1 €€ CBOMCTB: TOMOJIOTHYECKUHN Kypbe3 WITH
YIUBUTEIHHOE OTKPHITHE B MUpE HAYKU?

8. KomruiekcHble uncia v UxX poJib B MaTEMaTHKeE.

9.  Jlorapupmuueckas GyHKINS U €€ IPUMEHEHHE B )KU3HHU YEIOBEKA.

10. Maremaruka B apxurekrype. Ilnaronossl Tena. CuMMeTpust U TapMOHUS

OKPYXKAaIOLIEr0 MHPA.

11.  MaremaTuka Ha HIaXMaTHOM JTOCKE.

12. MaremaTuueckas JOTHKA U €€ TOCTHKCHUS.

13. MareMatnueckue pacCyKICHHs U 10Ka3aTENbCTBA B MATEMAaTHUKE.

14. Meroa MaTreMaTH4EeCKON MHAYKIIMHU U €r0 IPUMEHEHHE.

15. Mertoapl peleHns UTPOBBIX 3a/1a4.

16. Haxoxnenue o6bema Tena v IeHTpa Macc Tella ¢ IOMOIIbIO HHTerpasa.
17. [TocTpoeHue YHUCIOBBIX CUCTEM.

18. Benukoe uckycctBo u xku3nb [xeponamo KapaaHo.

19. I'eomerpus Jlob6aueBckoro.

20.  JlmodaHTOBBI ypaBHEHHUSI.

21. 3ameuaTesbHbIE MATEMAaTUYECKUE KPUBBIE: PO3bI U CIIMPAIIH.

22. WppanmonanpHble anredpanyeckue 3aauu.

23. KoMmIuiekcHple ¥ rUIIEPKOMIUIEKCHBIE YHACIIA.

24. [IpenpicTopyst MaTeMaTHYECKOrO aHAIN3a. 3HAaU€HUE IPOU3BOJHON B Pa3IMYHBIX

00JacTsIX HayKH.

NoakrwdpE

© ®

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

12. MEPEYEHb BOIIPOCOB K IPOMEKYTOYHOM ATTECTAIIUA

Llenpie uncaa.

PanmonanbHble yncia.

WppaunoHanbHbIe YUCIa.

KowmruiekcHeie uncna.

Kopens crenenu N>1 u ero cBoiicTsa.

[TonsiTHE O cTEneHn ¢ MPOU3BOJIBHBIM MOKa3aTeneM. CBOICTBa cTeneHeil.
[HonsTue norapudma yucna. Coiicta jorapupmoB. [lecsaTHUHbIE U HATypaJbHbIE
aorapu@msl.

Jlorapudm npon3BeaeHHs ABYX MOJIOKUTEIBHBIX YHCEN (C TIOKA3aTeITLCTBOM).
Jlorapugm 4acTHOTO JBYX MOJIOKUTEIIBHBIX YUCEN (C I0KA3aTEILCTBOM).
Jlorapugm creneHu NoJ0KHUTEIBHOTO YUCIa (C 10Ka3aTeIbCTBOM),

®opmyiibel Tpeodpa3zoBaHus CYMMBI U pa3HOCTH CUHYCOB B IIPOU3BE/ICHHE,
®opmyibl Tpeodpa3zoBaHus CYMMBI U Pa3HOCTH KOCHHYCOB B IIPOU3BEJICHHE
®opmyIibl Tpeodpa3zoBaHKs CYMMBI U pa3HOCTH TAHT'€HCOB, CyMMBI U KOTAHT€HCOB.
[Ipocreiinye TPUrOHOMETPUUECKUE YPABHEHUS.

[Ipocreiimre TPUrOHOMETPUYECKUE HEPABEHCTBA.

ApKCUHYC, apKKOCHHYC, apKTaHT€HC YUCIIA.

OOpaTHble TPUrOHOMETpHUUYECKHE (QYHKIUH.

Yucnosas ¢pynakius. CriocoOs! 3apanns GyHKun. O0macTh onpeaeieHus GyHKITUH.
OcHoBHbI€ CBOMCTBA (QYHKIIUU (MOHOTOHHOCTD, YETHOCTh M HEYETHOCTH ).
OO6patHble QyHKINU U UX TpadUKH.

Crenennas GyHKUHS.

CoiicTBa 1 rpaduk QyHKIHU y = SINX; y = COSX.

CgoiictBa u rpaduk pynkum y = tgx ; y = ctgx.

CgoiicTBa u rpaduk noxkazaTeabHON GYHKINH.



25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
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68.

69.
70.
71.
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74.

CgoiicTBa u rpaduk JorapupmMuuecKoi HyHKIHH.

[IpeoOpazoBanus rpadUKoB.

PanmonanpHble ypaBHEHHUS U HEPABEHCTBA.

[Toxa3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHUS U HEPABEHCTBA.

HppanuoHanpHble ypaBHEHUS U HEPABEHCTBA.

CucreMbl ypaBHeHUH. MeTOAbI pelIeHuUs .

CucreMbl HEpaBEHCTB.

[Ipupamenue GpyHKIMU, TPUPALIEHUE APTYMEHTA, TEOMETPUIECKUN CMBICIT.
IIponsBoaHas. MexaHN4eCKUN U TEOMETPUUYECKUN CMBICII IPOU3BOIHOM.
[IpousBosHas CyMMbI, IPOU3BEAEHMUS, YACTHOTO.

[Ipou3BoHbIE OCHOBHBIX JIEMEHTAPHBIX (DYHKIIHH.

[IpousBoHas CIONKHOU (YHKITUH.

Bropas npousBonHas, €€ reOMETPUYECKUA CMBICIL.

VYpaBHeHUe KacaTelbHON K rpadMKy (YHKIIMU B TOUKE XO.

Bo3spacranue u yobiBaH#e QyHKITUN.

OkcrpemyM (ynkiun. VicenenoBanue QyHKIMM HA SKCTPEMYM.
HauOonpiiee 1 HaumMeHblee 3HaYeHUs QYHKLNU.

Huddepennman Gyakmuu. Ero reomeTprudeckuii CMBICI.
[lepBooOpasnas. MaTerpan. Ero reoMmeTpuuecKuii CMbICI.

CBolicTBa HEOIIPEIETIEHHOIO HHTETpaa.

OnpeneneHHbl HHTETPaJl, €F0 FEOMETPUUECKUIA CMBICIL.

®opmyna Herotona-JIeOuuua.

CBolicTBa onpeeeHHOro HHTerpasa.

Boruncnenue onpeneaeHHOro HHTerpana.

[IpuMeHeHne onpeAeIeHHOro HHTErpaia py BEIYUCICHNN TUIOIIAEH TUIOCKUX

IlepecTaHOBKH, pa3MEILEHHs, COYCTAHUS.

bunom Herorona.

Bune! coObITHIA.

BepositHocTh. CBOICTBA BEPOSITHOCTH.

Kitaccnueckoe onpeneneHne BEpOSTHOCTH.

TeopeMsl CIIOXKEHUS U YMHOKEHHS BEPOATHOCTEH.

JluckpeTrHas ciydaiiHasi BEJIMYHHA.

['enepanbHasi COBOKYIHOCTh M BBIOOpPKA.

AxkcuoMsl crepeomeTpui. [locTpoeHre mIocKoCTH 1Mo NpsSMOi U TOUKE BHE €€.
[TocTpoeHne MIOCKOCTH MO TPEM TOUKAM, HE JICKAIIUM Ha OJJHOUM MPSIMOM.
B3anMHOe pacmnoniokeHue AByX IPSIMBIX B IPOCTPAHCTBE.

B3anmMHOe pacnoniokeHue npssMOU U IIIOCKOCTH B IIPOCTPAHCTBE.
[TapamienbHOCTE IPAMOM U INIOCKOCTU. [IpU3HAaK mapauieIbHOCTH MPSAMOM U TNIOCKOCTH.
[TapamnensHOCTB TIOCKOCTEN. [IpH3HAK NapaJIEIbHOCTH INIOCKOCTEN.
[TapannensHoCTh MIIOCKOCTEN. CBOMCTBA MAapaJIJIENbHbBIX IJIOCKOCTEN.
[lepnennukynspHeie npsimple. CBONCTBA NEPIEHANKYIIAPHBIX PSMBIX.
[lepneHAUKYISIPHOCTD MPSAMOM M TUIOCKOCTH, [[pU3HAK NepneHIuKyIIpHOCTH NPSIMON U
IIJIOCKOCTH.

TeopeMsbl CBA3M MEXAY MapaJLIEIbHOCTBIO MPSIMBIX U UX NEPIEHAUKYISIPHOCTBIO K
IIJIOCKOCTH.

Teopema o0 Tpex nepHeHIUKYIsApax.

[lepnenauKyIsip ¥ HAKJIIOHHAA. YTOJ MEXAY IPSIMOHN U TNIOCKOCTBIO.

JByrpaHHbIi yrou. JIMHEHHBIN yroil ABYTPaHHOIO yria.

[IepnieHAUKYIAPHOCTD IUIOCKOCTEN. IIpU3HAK NEPIIEHAUKYIIPHOCTH INIOCKOCTEH.
ITonarue muororpannuka. Ilpusma. IIpsimas u npaBuiibHas puU3Ma.
[Tapamienenurnen, ero CBOMCTBA.
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[IpssMO¥ ¥ IPSAIMOYTOJIBHBIN NTAPAIICIICIIUIIE.
O6beM napasuienenuneaa.

O0BeM IPHU3MBI.

[ToBepxHOCTH MPU3MBL.

[ToBepxHOCTD Mapaienenuneaa.

[Tupamuga. CBoiCcTBA CEUEHUS TUPAMUIBI.
O0BeM TupamMubl.

[ToBepxHOCTH MMpPAMUIBL.

O0beM 1 IOBEPXHOCTh IPAaBUIILHOM MTUPaMUIBI.
Humunap. Ceuenne HUIMHAPA TIIOCKOCTSIMH.
O06beM U oAb NOBEPXHOCTH LIWJIKHIPA.
Komnyc, cedenne KoHyca IOCKOCTIMHU.

O0beM U IIoNIa/Ib MOBEPXHOCTH KOHYCA.
Cdepa, map, kacarenbHas MIOCKOCTh K chepe.
O06nem mrapa. [Tnomans chepsr.

[TonsiTue BekTOpA.

Onepanuu HaJ BEKTOpaMH.

CkanspHoe Mpou3BeIeHNE BEKTOPOB.

13. KOHTPO.Ib Y OIEHKA PE3YJIbTATOB OCBOEHHMS YYEFHOI

JUCHUILIAHBI

PesyabTaThl 00yyeHus

DopMBbI U METOAbI
KOHTPOJISI ¥ OLIEeHKH
pe3yabTaToB 00y4eHusl

OcBoenue coJiepKaHus
«MaremaTtnka» oOecrneynBaeT
CIIEAYIOIINUX Pe3yJbTaTOB:

* JINYHOCTHBIX:

* cOpMHUPOBAHHOCTh TMPEJICTABICHUA O MaTeMaTHKe
KaK  yHUBEpCaJIbHOM  sI3bIKE HAyKHM, CpEJICTBE
MOJIETTUPOBAaHUsl SIBJIEHMM W NPOLECCOB, HACIX U
METO/axX MaTeMaTHKH;

* [OHMMAaHHE 3HAYMMOCTH MaTeMaTHKU
TEXHUYECKOTO nporpecca, c(OpMHPOBAHHOCTH
OTHOIIEHHSs K  MaTeMaThuke Kak K  4YacTu
00I11€4eTIOBEYECKON KYJIBTYPhl uYe€pe3 3HAKOMCTBO C

yueOHoI
JOCTHKEHUE

JTUCIIAILIINE
CTyJICHTaMHU

AJi1 HAay4YHO-

HCTOPUEN  pa3BUTUS  MaTEMaTUKH,  HBOJIIOLUEH
MaTeMaTHUYECKUX UIIEH;
* pasBHUTHE JIOTHYECKOTO MBIIUICHHS],

MIPOCTPAHCTBEHHOTO
BOOOpaKEHUS, AITOPUTMHYCCKON KYIbTYpPhl, KPUTHIHOCTH
MBIIUJICHUSI HAa YpOBHE, HEOOXOAMMOM sl OymyIiei
mpoecCHOHATLHON ~ JIeATENBHOCTH,  JUISL  MPOJIOJDKEHU
o0Opa3oBaHMs ¥ caMOOOpPa30BaHNUS;
*  OBIIAJICHUE MaTeMaTHICCKHUMH 3HAHUSIMU "
YMEHUSIMH, HEOOXOTUMBIMUA B TOBCEIHEBHOH KU3HH,
JUIS  OCBOCHHS CMEXKHBIX  €CTECTBEHHOHAYYHBIX
JUCIUIUIAH U JUCUUIUINH MPOPECCUOHANIBHOTO IIUKJIA,
JUIsL  TIoNlydeHusi oOpa3oBaHMs B 00JacTsAX, He
TPeOYIOMIMX YrITyOJIEHHOW MaTeMaTHIECKON

IIOAT'OTOBKH,

Tekywyuit KonmpoJio 6
dopme:

- YCTHOTO "
IIMCBMEHHOIO0  Oompoca
IIPAKTUYECKUX 3aHATUSAX;

- HaOJIFONEHUS 3a
BBINIOJTHEHUEM  3aJaHUU
OLICHKH Ha MIPaKTUYECKHUX
3aHATHUSAX;

- 3aCIyIINBaHUsA
OLICHKH JTOKJIAJ0B;

- IIPOBEPKU 3a]1aHNUS;
IIPOBEPKHU BBITMIOJTHEHUS
MHIAUBUAYaJIbHOTO
JIOMAIIHETO 3a/1aHMuS;
IIPOBEPKU JIOMaIIHen
KOHTPOJILHOH paboThI.

Ha

u

u

[TpomesxyTouHas arTecTanus
B (hopme: IK3aMeHa




* TOTOBHOCTb M CIIOCOOHOCTHP K OOpa30BaHUIO, B TOM
quclie caMOoOOpa30BaHMIO, Ha TMPOTSHKEHUU Bce
KU3HHU; CO3HATEJIbHOE OTHOILIECHUE K HENPEPHIBHOMY
00pa3oBaHUIO KaK YCIIOBUIO yCHEIHOI
npodeccnoHaNBEHOM U OOIIECTBEHHOMN JAEITeTbHOCTH;

* TOTOBHOCTh U CIHOCOOHOCTH K CaMOCTOSITENIbHOM
TBOPYECKON U OTBETCTBEHHOM JIEATEIIbHOCTH;

* TOTOBHOCTb K KOJUIEKTUBHOHN paboTe, COTPYAHUUYECTBY
CO CBEpPCTHHKAaMHU B 00pa30BaTEIbHOU, OOIIECTBEHHO
MOJIE3HOHM, y4eOHO-HCCIIeIOBATENBCKOW H  APYTHX
BHJIaX JIESATEIHHOCTH;

* OTHOIIEHHE K MpOodeCCHOHATHHON NEeATEIBHOCTH KaK
BO3MOXXHOCTH  y4acTHsi B  PCIICHUM  JINYHBIX,
OOIIECTBEHHBIX, rOCy/IapCTBEHHBIX,
OO0IIEeHAIIMOHAIBHBIX MTPO0OJIEM;

* MeTanpeaMeTHbIX:

* yMEHHe CaMOCTOATENIBHO OIIPEAEIATh
Lenu
JNEATEIbHOCTA M COCTaBJLITH  IUIAHBl  JEATEIBHOCTY
CaMOCTOATEIIEHO OCYILIECTBJIATD, KOHTPOJINPOBATH
BBIOMpATh YCIEIIHbIE CTPATETUU B PA3IIMYHBIX CUTYAIHIX;
* yMEHHE MPOAYKTUBHO o01aTbes u

B3aUMOJICIICTBOBATh B IPOIIECCE COBMECTHOM AEATENIbHOCTH,
YUYUTHIBATh TMO3UIMH JPYTMX YYAaCTHUKOB JESTEIHHOCTH,
¢ dexTuBHO paspenarh KOHOIUKTHI;

e BIAJCHUE HaBBIKAMHM [IO3HABATEIbHOM, Yy4eOHO-
HCCIEA0BATENIbCKON N1€ATENIbHOCTH, HaBbIKAMH pa3pelIeHUus
npo0uem;

* CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIHLHOMY
MOUCKY  METOJOB  pEeHICHUS  MPAaKTHYECKUX  3ajad,
MIPUMEHEHHUIO Pa3JIMYHbIX METOJOB MO3HAHUS;

* TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSITEIbHOM
MH(OPMAIIMOHHO-TIO3HABATENIbHON JIESATENbHOCTH, BKIIOYAs
YMEHHE OpPUEHTHPOBATHCS B  PaA3IMYHBIX HMCTOYHUKAX
nH(OpMaILIUY, KPUTUYECKH OIICHUBATh M WHTEPIPETHPOBATH
MH(OPMAIIHIO, TIOTYJAEMYIO U3 PAa3JIMYHBIX HCTOYHUKOB;
BJIAJICHUE SI3BIKOBBIMU CPEACTBAMU: yMEHUue
SICHO, JIOTMYHO W TOYHO W3Jaratb CBOK TOYKY 3PEHUS,
WCII0JIb30BaTh aJIEKBaTHBIE S3BIKOBBIE CPEICTBA;

* BIAJCHUE HABBIKAMHU MTO3HABATEILHON PEQIICKCHU KaK
OCO3HAHUsl COBEPIIAEMBIX JIEUCTBUM M  MBICIUTEIbHBIX
MPOIIECCOB, MX PE3yJbTaTOB M OCHOBAHMM, TPAHUIl CBOETO
3HaHUS U HE3HAHUS, HOBBIX IMO3HABATENIbHBIX 33/1a4 U CPE/ICTB
JUIST UX JOCTHIKEHUS, IEJICyCTPEMIICHHOCTh B TOUCKaX H
NPUHATHA  PELICHUH, CO0Opa3UTeNbHOCTh H  HWHTYHUIUS,
Pa3BUTOCTh MMPOCTPAHCTBEHHBIX MIPEICTABICHHUI;
CHOCOOHOCTH BOCIIPUHUMATH KPACOTY M TAPMOHUIO MUPA,

*  IpeIMeTHBIX:

* cpOpMUPOBAHHOCTh TMPEJCTABICHUH O MaTeMaTHKe
KaK YacTH MHUPOBOM KyJIbTYpbl M MeECTE€ MAaTeMaTHUKH B
COBPEMEHHOW IWBUIIM3AIUHU, CIIOCO0AX OMMCAHUS SIBICHHIA
peanbHOro MUpa HaA MATEMATHYECKOM SI3BIKY,




*  c(hopMUPOBAHHOCTb IIPEICTaBICHUN 0
MaTeMaTHYECKUX MIOHATHUAX KaK BAYKHEHIIINX
MaTEMaTHYECKUX MOJEIAX, IO3BOJISIOIIMX ONUCBHIBATE U
U3y4yaTb pasHble IIPOLECCBI W  SIBICHUSA; IIOHMMaHUE
BO3MO>XHOCTH aKCMOMATHYECKOTO IIOCTPOCHHUS
MaTeMaTUYECKUX TEOPUil;

* BJAJEHUE METOJAMHU [OKa3aTeNbCTB U aJITOPUTMOB
pelIeHus, YMEHHUE UX IIPUMEHSATD, IIPOBOJUTH J10KA3aTEIIbHBIC
pacCyXIeHHs B XOJI¢ PELICHHUS 3a/1a4;

* BIAQJACHUE  CTAHJAPTHBIMM  IIPUEMaMM  PEIICHUS
palMOHAJIBHBIX W UPPALMOHAIBHBIX,  IOKA3aTCIIBHBIX,
CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUHM U HEPABEHCTB,
UX CHCTEM;

*  HCIIOJIb30BAaHME TOTOBBIX KOMIIBIOTEPHBIX IIPOrpamw,
B TOM YHUCJIE JUIsl TOUCKA IyTH PEIICHHS WU WIUIIOCTpALuU
peuieHus
YPAaBHEHUI U HEPABEHCTB;

* cOpPMHPOBAHHOCTh TPEACTABICHUH OO0 OCHOBHBIX
MOHATUAX MATEMaTH4YeCKOro AaHajlh3a W HUX CBOMCTBAx,
BJIaJICHME YMEHHUEM XapaKTepu30BaTh IOBEJCHHE (PYHKLUH,
HCIIOJIb30BAHUE TIOJIYYCHHBIX 3HAHUM JUIS OIUCAaHUS U
aHaJIN3a peaJIbHbIX 3aBUCUMOCTEM;

* BJIAJICHAEC OCHOBHBIMH IIOHATHSIMH O IUIOCKMX U
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, X OCHOBHBIX
CBOMCTBAX;

*  copMHUPOBAHHOCTH yMEHUs pacIo3HaBg
reoMeTpruecKue (pUrypsl Ha YepTekax, MOJCIAX U B
peanbHOM MUDE;

* IPUMEHEHHE H3YYCHHBIX CBOWCTB T'€OMETPHUYECKUX
¢buryp u ¢dopmya ais pelIeHus T'eOMETPUUYECKUX 3ajlad U
3a/1a4 C IPAKTUYECKUM COJEPIKAHUEM;

* cpOpMHPOBAHHOCTh MPEJCTABICHUNH O TMpoleccax U
SIBJICHUSIX, MMEIOIINX BEPOSTHOCTHBIN XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEaIbHOM MHpE,
OCHOBHBIX IIOHATHUSAX 2JIEMEHTAPHOU TEOPUU BEPOATHOCTEN;

* YMEHUH HaxOIUTb U OLEHHUBATb BEPOATHOCTH
HACTYIUIEHUS] COOBITUM B  MPOCTEHIIMX IPAKTHUECKUX
CUTyallUsIX Y  OCHOBHBIE XAapAaKTECPUCTUKU  CIy4aWHBIX
BEJINYMH;

*  BJIQJICHUE HABBIKAMU MCIIOJb30BaHUS TOTOBBIX
KOMITBIOTEPHBIX TPOTrpamMM IPH PENICHUH 33]1a4.

14. YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHNEYEHHUE ITPOT'PAMMBI YUYEBHOM JUCIHUATLIIMHBI

OcBoeHue TmporpaMMmbl y4yeOHOW JUCHMIUIMHBI «MaTtemaTtukay Mpeanonaraet
HaJIMYMe B KOJUIGIKE, pealn3ylolieM oOpa30BaTEeNIbHYI0 IMPOrpaMMy CpEIHEro OOIIEero
obpaszoBanusi B mpeaenax ocBoeHus [IIICC3 na 6a3e ocHOBHOTO 00I1Iero oOpa3oBaHUS,
yuyeOHOro kaOuHeTa, B KOTOPOM HMEETCS BO3MOXKHOCTb OOECIEeYUTh CBOOOTHBIN JOCTYIl B
WuTepHer BO Bpemsi ydeOHOro 3aHATUS U B IMEpUOJ BHEYYEOHON JeATEIbHOCTH
oOydJaronuxcs.

[Tomemenus KabuHeTa YIIOBJIETBOPSIET TpeOOoBaHUS CaHUTApPHO-
SMUEMUONOTHYeCKUX mpaBwil ¥ HopMmaTuBOB (CanlluH 2.4.2 Nel78-02) u ocHameHo



TUIIOBBIM O0OpY/ZOBaHHEM, B TOM 4YHCIE CIEHUATU3UPOBAHHONW YyueOHOH Mmebenbio U
CpelcTBaMU OOYYEHHUS, TOCTATOUHBIMHY JIJISl BBITIOJHEHUS TPEOOBAHHUM K YPOBHIO IMOJATOTOBKH
o0yyJaroumxcs.

B kabunere HMMeeTcs MyJIbTUMEIMMHOE OOOPYIOBAHHE, IOCPEIACTBOM KOTOPOTO
YY4aCTHUKH 00pa30BaTEIBLHOTO MPOIEcca MOTYT MPOCMATPUBATh BU3YAIbHYIO HMH()OPMAIUIO
1o reorpadum, co3aaBaTh MPE3CHTAIINH, BUICOMATEPHAIIbI, HHBIC TOKYMEHTBI.

B cocraB y4eOHO-METOAMYECKOTO W MAaTEPHUATBHO-TEXHHYECKOTO O00eCreYeHHUs
POrpaMMbl Y4eOHOM TUCIUIUTMHBI «MaTeMaTHKa BXOJIAT:

- MHOTO() YHKITHOHATBHBIA KOMIUICKC MPETNO/IaBaATENs,;

- HarJISITHBIE TTOCOOUS (KOMIUIEKTHI YY€OHBIX TaOJuII, TIaKaTOB, HACTEHHBIX I'e0-
rpaduuecKux KapT, HOPTPETOB BBIIAIOIINXCS YUEHBIX-TeorpadoB u 1Ip.);

- MH()OPMAIMOHHO-KOMMYHHKATHBHBIC CPEJICTRA;

- 9KpPaHHO-3BYKOBBIE ITOCOOUS;

- KOMIUIEKT TEXHHYECKON TOKYMEHTAallid, B TOM YHUCJIe TAcIopTa Ha CPEeAcTBa
00y4YeHHsI, ”HCTPYKIIUH 110 UX UCIOJb30BAHUIO U TEXHHUKE 0€30MacHOCTH;

- OuOIMOTEeYHBIN (QOHI.

B Oubnuoreunsiii GoHA BXOAAT Yy4eOHUKH, Y4EOHO-METOAMUYECKHUE KOMILICKTHI
(YMK), oOecneunBaromue OCBOEHUE Y4EOHOM AMCLUMIUIMHBI «MareMaTuka», peKOMEHJ0-
BaHHbIC WJIM JONYIICHHBIC JUISI KCIIOJNB30BaHHUS B KOJUICIDKE, peau3yroleM o0pa3o-
BaTENBHYIO NPOTpaMMy cpenHero odmiero oOpasoBanus B mpenenax ocBoenus [MIICC3 na
0a3e OCHOBHOTO 0011ero 00pa3oBaHusI.

B mporiecce ocBoeHHs MporpaMMbl y4eOHOW TUCITUTUINHEI «MaTeMaTHKay CTYACHTHI
UMEIOT BO3MOXKHOCTH JIOCTYIIa K OJJIGKTPOHHBIM YYeOHBIM MaTepuaiaMm 1o Treorpadum,
UMEIOITUMCS B CBOOOHOM JTOCTyTEe B ceTH MHTepHET (37IEKTPOHHBIM KHUTAM, MTPAKTUKYMaM,
TecTaM).

J1J1s1 BRIIOJTHEHUS TIPAKTUYECKUX 3aIaHUN CTYJIEHTaM HEOOXOMMO UMETh IMPOCTON U
[[BETHBIC KapaHaIlIH, INHEHKY, JTACTHUK, UPKYJIb, TPAHCIIOPTUP U KAIBKYJIATOP.

15. CIHUCOK JIMTEPATYPBI
15.1.0cHoBHas 1UTEpPaTypa
1. Asnpommn C.M., HaGebun A.A. JluckperHas marematuka. MoaynbHas anre0pa,
kpunrorpadus, koguposanue : yaeoOnuk / C.M. ApnommH, A.A. Ha6ebun— M.- JIMK Ilpecc,
2017. — 352 c¢. DBC - Pexum gocryma: https://globalf5.com/Knigi/Nauka-
Obrazovanie/Informatika/Informacionnye-tehnologii/Diskretnaya-matematika-
Modulyarnaya 233175
2. ®@unumnenko, O. B. Maremaruka : yuebnoe nocooue / O. B. ®unumnenko. - MuHck
: PUIIO, 2019. - 268 c. - ISBN 978-985-503-932-8. - Tekcr : snexkTtponHbii. - URL:
https://znanium.com/catalog/product/1088284
15.2. lonoJIHUTEILHAA JIATEPATYpPa
1. XKyxkoga, I'. C. Matematuka Ha 100 6amioB : yuedHnoe nocobue / I'.C. XKykosa, M.D.
Pymraiino. — Mocksa : UHOPA-M, 2021. — 480 ¢. — DOI 10.12737/1077344. - ISBN 978-5-
16-016009-2. - Tekcr : anekTponnsii. - URL: https://znanium.com/catalog/product/1209575
2.®omunbix, E. Y. Marematuka: IIpaktukym / ®@omunsix E.W. - Munck :PUIIO, 2017.
- 438 c.. ISBN 978-985-503-702-7. - Tekcr : oaxexktponnsii. -  URL:
https://znanium.com/catalog/product/977677
16. MEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAITMOHHON
CETU «MHTEPHET», HEOBXOAUMBbIX J1JIs1 YCBOEHUS JUCHUIIJIMHBI
1. Dnextponnslii xypHan Bectnuk PITY. Cepus "HUudopmaruka. MHpopmanmonHas
0e301acHOCTb. Marematuka': HAay4YHBIN KypHaI -
https://znanium.com/catalog/magazines/issues?ref=81f3 1db0-fda2-11ea-a57¢c-90b11c3 1dedc
2. https://globalf5.com/ - OnexTponnast OuGIMOTEYHASI CHCTEMA



https://znanium.com/catalog/product/977677

3. https://znanium.com/ - DnekTpoHHas OUOINOTEYHASI CHCTEMa
4. https://rusneb.ru/ - DnexTporHas 6ubIMOTEYHAs CHCTEMA

16. OCOBEHHOCTHU PEAJIM3ALINU JUCHUIIJIMHBI J1JI151 UTHBAJIN/10B U JINL]
C OTPAHUYEHHBIMH BO3MOXKHOCTSAMMH 310POBbS

B cnyuae oOydeHus B KOJUIEI)KE MHBAIUAOB M (WIM) JIMI C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMH ~ 3JIOPOBBSl  YUHUTBHIBAIOTCS OCOOCHHOCTH MCHUXO(MU3MYECKOTO Pa3BUTHS,
WHUBUAYaJIbHbIE BO3MOXKHOCTH U COCTOSTHUE 37I0POBbS TAKUX 00YYaIOLIUXCS.

OO6pazoBanue 00y4arOmMXCi C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3J0POBbSI MOKET
OBITH OPraHU30BAHO KaK COBMECTHO C IPYTUMH 00YJaroIIMMHUCS, TaK U B OTJEJIBbHBIX FPyMIax.

OOyuarommecss W3 4YHUCIAa JIMI C OTPAHMYCHHBIMH BO3MOXKHOCTSMHU  3/10pOBBS
oOecrieyeHbl NeYaTHHIMU U (MJIM) 3JEKTPOHHBIMU 00pa3oBaTelIbHBIMH pecypcamu B (opmax,
a/IaTITUPOBAHHBIX K OTPaHUYEHUSIM UX 3/I0POBbSL.

OOyueHne WHBAIHMIOB OCYIIECTBISIETCS TaKKe B COOTBETCTBUU C WMHIMBHUIYaJTbHOH
porpamMMoi peabuiInTauy HHBaIUAA (MPU HATHYUHN).

JUia 5 ¢ OrpaHUYEHHBIMH BO3MOYKHOCTSMHU 370POBbSI IO CIIYXY BO3MOXHO
npenocraBieHue yuyeOHol uHbopManuu B BHU3yalbHOH (opMe (KpaTKUN KOHCHEKT JIEKIIHIA:
TeKCThI 3a/laHuil). Ha ayIuTOpHBIX 3aHATHUAX JIOMYCKAaeTCsl MPUCYTCTBUE aCCHCTEHTA, a TaKXkKe
CYpAOINEPEBOTYUKOB U (Miu) TU(DIOCYpAONEPEBOAYMKOB. TeKyIuii KOHTPOJIb yCIIEBAEMOCTH
OCYIIIECTBIISIETCS B MHCbMEHHON (popme: oOyyaroluiicss MUCbMEHHO OTBEYAeT Ha BOIPOCHI,
MUCHPMEHHO BBINIOJNIHAET TMpakTudyeckue 3amaHus. Jlokmaa (pedepar) Takke MOXKET OBITh
MPEJICTaBJIeH B MUCbMEHHOM opMe, IPU 3TOM TpeOOBaHUSA K COACPIKAHUIO OCTAIOTCS TEMU Ke, a
TpeOOBaHUS K KAUECTBY M3JIOKEHUS MaTepHaia (MIOHATHOCTh, KAYECTBO PEUYH, B3aUMOJIEHCTBUE C
ayqUTOpUed W T. J.) 3aMEHSIOTCS Ha COOTBETCTBYIOUIME TPeOOBAHMSA, IMPEIbIBIIEMBbIE K
NUCbMEHHBIM paboTaM (KauecTBO O(OpPMIIEHHS TEKCTa M CHUCKA JIUTEPaTypbl, IPaMOTHOCTD,
HaJIMYue WJUTIOCTPAIIMOHHBIX MarepuaioB W T.A.). [IpoMexyrouHas arrecranus [Uisl JIMIL C
HApyIICHUSMU CIIyXa MPOBOJUTCS B NMHUCBMEHHOH (OpMe, NMpU ITOM HCIOJIB3YIOTCS 00Iue
KpUTEepHH OleHHBaHUA. [lpn HEoOXOAMMOCTH BpeMsl TOATOTOBKM K OTBETY MOXET OBITH
YBEJIUYEHO.

Jis UL ¢ OrpaHMYEHHBIMM BO3MOXHOCTSIMHM 3/I0POBbS IO 3PEHUIO KOJIJIEKEM
oOecrieunBaeTcs BBITYCK W HCIIOJIb30BAHME Ha YUYEOHBIX 3aHATUAX albTEPHATHBHBIX (OPMATOB
NEeYaTHBIX MaTepuanoB (KpymHbIH wmpudT wim ayauodailiel) a Takxke obOecrnednBaeT
o0ydaromuxcsi HaJUIeKalllUMUA  3BYKOBBIMH ~ CPEACTBAMHM  BOCIPOU3BEIEHUS HH(POPMAIIH
(tukTooHOB M T.A.). JlomyckaeTcs MPUCYTCTBUE aCCHCTEHTA, OKA3bIBAIOIIEro o0yyarolmeMycs
HEOOXOUMYI0O TEXHHUYECKYI0 MOMOIIb. TeKyInid KOHTPOJIb YCIEBAEMOCTH OCYILECTBISIETCS B
yctHOU (hopme. [Ipu mpoBeneHNH TPOMEKYTOUHOM aTTECTAMK TSl JIUI] C HApYIICHUEM 3pEHUS
TECTUPOBAHUE MOXET ObITh 3aMEHEHO Ha YCTHOE co0eceloBaHue 10 BOIIPOCaM.

Jnst Ui ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH  37I0POBBSI, WUMEIOIIUX HAapYyIICHUS
OMOPHO-  JIBUTaTeJIbHOTO  ammapara  MaTepHalbHO-TEXHUUYECKHE  YCJOBHS  KOJUIeIka
o0ecrieunBarOT BO3MOKHOCTh OECIHPEMSITCTBEHHOIO JOCTyNa o0ydJarommxcs B YydeOHbIE
IIOMEIIEHUs, a TaKke NpeObIBaHUS B HUX (HAJU4YME IMaHIYCOB, MOPYYHEH, pacIIMPEHHBIX
JIBEPHBIX MPOEMOB, JTU(PTOB; HATMUUE CIICIUATBHBIX KpEce U JPYTruX NpUCHocoOIeHU).

Ha aymuTopHBIX 3aHATHAX, a TaKKe NMPH MPOBEACHUHU IMPOLEAYp TEKYILEro KOHTPOJIs
YCIIEBaEMOCTH M TPOMEXKYTOUYHOH aTTecTallud JIMLAM C OTIPaHMYCHHBIMH BO3MOKHOCTSIMHU
3I0pOBbsl, HMMEIOIIUM  HapyLIEHUs  OMOPHO-IBUTATENLHOTO  amlmapara MOTYT  OBITh
IpeOCTaBlIeHbl HEOOXOAUMbIE TEXHMYECKHE CpelCcTBa (MEepPCOHATBHBIA KOMIBIOTEp, HOYTOYK
WIM APYroul rajker); AOMYCKaeTcsl MPUCYTCTBUE ACCUCTEHTa (ACCHCTEHTOB), OKAa3bIBAIOIIETO
oOy4aromuMcsi HE0OXOAUMYIO TEXHUYECKYI0 MOMOIIb (3aHATh paboyee MeCTo, MepeBUTraThCs
110 ayJTUTOPUH, IPOYNTATH 3a/1aHKEe, 0(DOPMHUTH OTBET, OOIIATHCS C MPEMOAABATEIIEM).
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