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PaGouyas nporpamma y4e0HOro nmpeaMmera

«MATEMATHUKA»
OCHOBHOTI'0 00111er0 00pa3oBaHMs

10-11kaacca

Kpacnospck, 2023



INOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHoro kypca no npeamery MATEMATUKA ans 10-11 kmaccos
(mamee — Pabouass mporpamMma) cocTaBieHa Ha OCHOBe [IpuMepHO  OCHOBHOWM
001Ieo0pa3zoBaTeILHON MPOTPAMMEBI CpeHero obiiero odpasoBanus (ogo0peHo denepabHBIM
y4eOHO-METOIMYEeCKUM 00BeAMHEHHEeM M0 o0memy oOpaszoBaHuto. [Iporokon 3acemanusi 28
utous 2016 1. Ne 2/16-3) B coorBercTBUH ¢ DemepanabHbIM  T'OCYAapCTBEHHBIM
o0Opa3oBaTenbHBIM CTAaHIAPTOM cpenHero obmiero odpaszoBanus (IIpukaz MunoOpHayku Poccun
ot 17 nexabpss 2012r. Ne 413), usmenenuit B8 ®I'OC COO (mpuka3 MunoOpHayku oT 29
nexabpst 2014r. Ne 1645), na ocroBe [IpumMepHO# porpaMMbl CpeHEro 00Iero o0pa3oBaHus 1o
MaTeMaTHKe, ¢ Y4€TOM aBTOPCKOM NporpaMMbl 1o marematuke s 10 — 11 kimaccoB ¢
yray6iaeHabM n3ydeHuemM marematuku (YMK A. T'. Mep3nsik)

Pabouas nporpammMa npeaHa3HayeHa AJis opraHusanuu npoiecca ooyuenus no YMK A.
I'. Mep3iska:

1. Maremaruka: paboune mporpammbl: 7 — 11 xmaccer  A. I'. Mepsnsak, B. b.
[Tononckuit, M. C. Sxup, E. B. byniko. — M.: Berrana — I'pad, 2017. — 150 ¢
2. Martemaruka: anreOpa M Hayajla MaTeMaTUYECKOTO aHauu3a, TeOMETpUS.

AnrebOpa m Havajma maTemarmueckoro anamms3a. 10 xmacc: yuebnmk / A. T'. Mep3mik, 1. A.
Homupogckuii, B. M. [Tonsikos. - M. : Benrana-I'pag, 2016.
3. Martemaruka. Anredpa ¥ Hayajla MaTeMaTH4yeckoro axaiusa. :l1 xmacc:
yuebHoe ocobue / A. I'. Mepansik, . A. Homuposckuit, B. M. Tonsikos:
nox penakuueit B. E. [Togonbckoro. - M. : Benrana-I'pad, 2019.

4. Martemaruka: anrebpa M Hayala MaTeMaTHYeCKOTo aHalu3a, TeOMETpHs.
I'eometpus. bazoserit ypoBenb: 10 kiace: yueonnk / A. I'. Mep3mnsk, [. A. Homuposckuit, B. M.
ITonsikoB. - M. : Benrana-I'pad, 2016.

5. Maremaruka. ['eomerpus. 11 kiacc: 6a30BbIif ypoBeHb: yueOHOe mocooue / A. T
Mepznsik, . A. Homuposckuii, B. b. Ilononckuii, M. C. Sfxup: non pepakuueir B. E.
[Togonbckoro. - M. : Benrana-I'pad, 2019.

Pa3nen 1. [lnanupyemble pe3yabTaThbl OCBOEHUsI y4eOHOT0 npeamera «MaremaTuka
(anredpa u HayaJIa MATEMATHYECKOI0 aHAJIN3a, reoMeTpus)» (Yr/1y0JIeHHbIH YPOBEHb)

Pabouas mporpamma o0OecrieduBaeT JTOCTHIKCHUE IUIAHUPYEMBIX PE3yIbTaTOB OCBOCHUS
yueOHoro mpeamera «MaremMaTuka», BKIIOYas MOAYIH «AJredpa u  Hayaia
MaAaTEMATHYECCKOI'O aHAJIUu3a» " <<Fe0MeTpnﬂ>>.

N3ydyeHnne mareMaTWKy TO JAaHHOM MporpamMme CrocoOCTByeT (GOpPMHUPOBAHUIO Y
yyammxcs JIMYHOCTHBIX, MeTAaNpeIMeTHBIX U TMpPeAMETHBIX pe3yJbTaToB OOyYeHUs,
COOTBETCTBYIOIIUX  TPeOOBaHUAM  (efepalbHOIO TOCYJApPCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa OCHOBHOTO 00IIero 00pa3oBaHusI.

Kypc «Aaredpa u Hayaj1a MaTeMaTHYeCKOI0 AHAJIN3a»

JINYHOCTHBIE Pe3yJIbTAThI:
1) BoOCHHTaHHE POCCHHCKOW IPasKIaHCKON MICHTHYHOCTH: MATPUOTH3MA, YBAKEHUSA K
OteuecTBy, OCO3HAHMS BKJIa/la OTE€YECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOI HAYKH;

2) GbopMupOBaHUE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS

3) Hayku ¥ OOIIECTBCHHOMN MPAKTHKH,

4) OTBETCTBCHHOC OTHOIICHHE K OOYYEHHIO, TOTOBHOCTh M CIIOCOOHOCTh K CaMOPA3BHUTHIO U
caMo00pa30BaHUIO Ha MPOTSHKEHUU BCEH KM3HU; CO3HATEIHHOE OTHOIICHUE K HEMPEPHIBHOMY
00pa3oBaHMIO KaK YCIOBHUIO YCIENTHOW MPOo(heCCHOHATBLHON M OOIIECTBEHHOM NeITEIbHOCTH;



5) oco3HaHHBII BBIOOp Oymyiei mpohecCHOHATLHON EATEILHOCTH Ha 0a3¢ OPUCHTUPOBAHUS B
mupe npodeccuii M NpopecCHOoHaNbHBIX MNPEANOYTEHUN; OTHOIIEHHE K Npo(ecCHOHaNbHOM
NESITeIbHOCTH KaK K BO3MOXKHOCTHM y4YacTMsi B PELIEHWH JIMYHBIX, OOIIECTBEHHBIX,
TOCYJapCTBEHHbIX M  OOIIEHAIMOHAIBHBIX  IpobieM; (OPMHUPOBAHHUE  YBaKUTEJIBHOTO
OTHOIIEHHUSA K TPYAY, Pa3BUTHUE OIIbITA yYACTHs B COLUAIBHO 3HAYUMOM TPY/E;
6) ymeHHe KOHTPOJIUPOBATh, OLICHUBATh M aHATU3UPOBATH IPOLECC U Pe3yNIbTaT YUueOHOH 1
MaTEeMaTHUYECKOH NEATEIbHOCTH;
7) yMeHHe yIpaBJsITh CBOCH MMO03HABATEIBHOM JCATEILHOCTHIO;
8) yMeHHe B3aMMOJICHCTBOBATH C OJHOKJIACCHUKAMU, JICThbMU
MJIAJIILIEr0 BO3pacTa ¥ B3pOCJIbIMU B 00pa30BaTebHON, OOIECTBEHHO-TI0JIE3HOM, yueOHO-
HCCIJIEIOBATENIbCKOM, IPOCKTHON U IPYTUX BUJAX NEATEIBHOCTH;
8) KPHUTHYHOCTBH MBINLICHNS, HHULIUATUBA, HAXOYUBOCTh, AKTHBHOCTD TIPH PEIICHUU
MaTEeMaTUYECKHX 3a7ad.

MeranpeamMeTHbie pe3yJbTaThl:
1) yMeHHe caMOCTOSTEIBHO ONPEICIISATh LS CBOCH IEATEIbHOCTH, CTABUTH U (POPMYITHPOBATH
JUTsE ce0sl HOBBIC 3a/1a4M B yu&0e;
2) yMEHHE COOTHOCHUTH CBOM JICHCTBUSI C IUIAHHPYEMBIMH pe3yJIbTaTaMu, OCYLICCTBIATH
KOHTPOJIb CBOEH JAEATENbHOCTH B IpoLecce MAOCTHKEHHs pe3yibTara, ONpeleNsTh CHOCOOBI
JEHCTBUI B paMKax MPEJIOKEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JAECUCTBUSI B
COOTBETCTBUU C U3MEHSIIOLIEHCS CUTyallueH;
3) yMeHHe caMOCTOSITEIbHO PHHUMATD PEIICHUS, IPOBOIUTH aHATIHM3 CBOCH JIESITEIILHOCTH,
IIPUMEHSTH Pa3IN4HbIE METO/bI TIO3HAHMUS,
4) BiajeHHE HaBBIKAMHU IT03HABATEIHLHOM, y4eOHO-HCCIIEIOBATEIbCKON U IIPOSKTHON
JESATEIIbHOCTH;
5) ¢opmupoBaHHEe MOHATHHHOTO ammapaTra, YMEHHUs CO3/1aBaTh OOOOLICHHS, yCTaHABIMBATH
aHAJIOTUH, KJIAaCCU(QHUIMPOBATh, CaMOCTOSITENbHO BHIOMpAaThb OCHOBAHMS W KpPUTEpUU IS
KJ1accu(uKanuy;
6) yMeHHe yCTaHaBIMBATh IPHYMHHO-CIICACTBEHHBIC CBSI3H, CTPOUTH JIOTHYECKOE PaCcCykKICHHUE,
YMO3aKJII0UeHUE (MHAYKTUBHOE, IEAYKTUBHOE U [0 aHAJIIOTUH) U JIeNIaTh BHIBOJIbI;
7)  dopMHpOBaHHE KOMIETEHTHOCTH B 00JIACTH UCIIOIb30BaHUS HH()OPMAIIMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTH;
8) yMeHHe BHIETh MAaTEMAaTHYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTYAIMU B PYTHX
JUCLUIUINHAX, B OKPYXKaIOIIEeH KU3HU;
9) yMeHHE CaMOCTOSTENBHO OCYIIECTBIISATh MOUCK B PA3IUYHBIX MCTOYHHMKAX, OTOOp, aHAIH3,
CHUCTeMAaTH3allMi0 ¥  KJacCUpUKauuioo  HHQOpManuM, HEOOXOIMMOM  ais  pelieHus
MaTeMaTHYeCKUX MpoOJeM, MPeACTaBiIsATh €€ B MOHATHOM (opMme; NMPUHUMATh pELICHHE B
YCJIOBUSAX HEMOJHON MM U30BITOYHOM, TOUHOM WM BEPOSTHOCTHOHN MH(OpMAIMK; KPUTUYECKH
OLIEHUBATh U MHTEPIPETUPOBATH MH(OPMAIIHIO, TOTyYaeMyI0 U3 pa3IMYHbIX HCTOUHHKOB;
10) ymeHue ucnoap30BaTh MaTeMaTHYeCKUE CPEACTBA HATSIHOCTH (TpaduKu, TaOIUIBI, CXEMBI
U Ap.) JUIsl WUTFOCTPALlMU, UHTEPIPETALMH, AapIyMEHTALINH;
11) ymeHwHe BBIABHTaTh TUIIOTE3BI IPH PELUICHUH 33a4H, TOHUMAaTh HEOOXOAMMOCTh UX
IIPOBEPKH;
12) noHMMaHWE CyNTHOCTH alTOPUTMUYECKUX MPEIIHCAHUN 1 YMEHHE JIeHCTBOBATH B
COOTBETCTBHUH C MPEATIOKEHHBIM aJITOPUTMOM.

IIpenmeTHble pe3yJibTaThI:

1) oco3HaHWE 3HAYCHHSI MATEMATHUKH JIJIsl TOBCETHEBHOM JKM3HU YEIOBEKa,
2) TpencTaBICHUE O MATEMaTHYECKOH HayKe Kak cepe MaTeMaTHYECKOM NesITebHOCTH, 00
sTanax e€ pa3BUTHs, O €€ 3HAYUMOCTH JJIs Pa3BUTHUS IIUBUIIN3ALINH;
3) yMeHHUe OMUCHIBATh SIBJICHUS PEAbHOTO MHUpPa HAa MaTeMaTHYECKOM sI3bIKE; MPEICTABICHUE O
MaTEMaTHYECKUX MOHATHIX U MATEMaTUYECKMX MOJEIAX KaK O BaKHEHIIEM MHCTPYMEHTapHH,
ITO3BOJISAIOIIEM ONMCBIBATh U U3y4YaTh Pa3HbIE MPOLIECCHI U SBJICHUS;
4) mpezcraBieHUe 00 OCHOBHBIX IMOHATHSAX, HACAX M METOAAX AJreOpbl U MAaTEMAaTHIECKOTO
aHaJIn3a;
5) mpencraBieHUE O IPOLECCAX U SBICHUIX, UMEIOIINX BEPOSTHOCTHBIN XapakTep, O
CTaTUCTHUYECKUX 3aKOHOMEPHOCTSX B pEaIbHOM MHpE, 00 OCHOBHBIX MOHATHUSAX JIEMEHTAPHON



TEOPHH BEPOSTHOCTEH; yMEHUE HAXOJUTh U OLIEHUBATh BEPOSTHOCTH HACTYIJICHHUS COOBITUH B
IPOCTEHIINX MPAKTHUECKUX CUTYALUSIX 1 OCHOBHBIE XapPAKTEPUCTUKHU CIIyYailHbIX BEIUYMH;
6) BiazeHHE METOJaMH JI0OKA3aTeIbCTB U AJITOPUTMOB PELICHUS; YMEHUE UX PUMCHSTh,
IIPOBOJIUTH JJOKa3aTeJIbHbIE PACCYKICHUS B XO/1€ PELICHUS 3a/iay;
7) MpaKTUYECKU 3HAYMMbIC MATEMAaTHYSCKHE YMEHHUS 1 HABBIKU, CIOCOOHOCTh UX IIPUMEHECHUS K
PELIEHNI0 MaTeMaTHUYECKUX U HEMAaTEMaTUYECKUX 3a/1a4, IPEIII0JIaratoliue yMeHHe:
* BBIIOJIHATH BBIUUCIEHUS C JEHCTBUTEIBHBIMM M KOMIUIEKCHBIMHU YHCJIAMH; pELIaTh
palMoHalbHblE, HWppalMOHAIbHbIE, I10Ka3aTelbHble, CTENEHHbIE M TPUTOHOMETPUUYECKHE
YpPaBHEHUs, HEPABEHCTBA, CUCTEMbI YPaBHEHUI U HEPABEHCTB;
* pelaTh TeKCTOBbIE 331a4l apu(PMETHYECKHM CIIOCOOOM, C IIOMOLIbIO COCTABIICHUS U PELICHUS
YpaBHEHUI, CCTEM YpaBHEHUIl U HEPABEHCTB;
* HCTIOJIB30BATh ATEOPANIECKUN <«SI3BIK» JUIS OTIMCAHUS MIPEIMETOB OKPY’KAIOIIET0 MUpa U
CO3JIaHMsI COOTBETCTBYIOIINX MaTEMATHYECKUX MOJETICH;
* BBIIIOJIHATh TOXKAECTBEHHbIE IPe00pa30BaHMsl pallMOHAIbHBIX, UPPALUMOHAIIBHBIX,
[I0Ka3aTeIbHbIX, CTENIEHHBIX, TPUTOHOMETPUUECKUX BBIPAKEHUI;
* BBIIIOJIHATH OIEpaIK HaJl MHOXKECTBAMY;
* KCClIeI0BaTh (DYHKIUH C IOMOILBIO IPOM3BOIHON M CTPOUTH UX IpaduKku;
* BEIYUCIIATH TUTOMAAN QUTYP ¥ 0OBEMBI TEJ C MOMOIIBIO OTIPEIEIEHHOTO HHTETPaa;
* IPOBOJIUTH BBIYHUCIICHUE CTATUCTUYECKUX XapaKTEPUCTHUK, BHITOIHATH IPUOINKEHHBIE
BBIUUCIICHUS;
* pemaTh KOMOMHATOPHBIE 3a/1a4H.
8) BiajeHHE HaBBIKAMU HCIIOJIb30BaHHsI KOMITBIOTEPHBIX IPOrPaMM MIPU PELICHUH
MaTeMaTHYeCKUX 3a/au.

Kypc «I'eomerpus»

N3ydyeHue reomerpuM 10 JaHHOM MporpaMme CHOcOOCTBYeT (OPMHUPOBAHUIO Y
yYalluXcsl JIMYHOCTHBIX, METalpeIMETHBIX, MPEIMETHBIX pe3yJIbTaTOB OOYyYEHHS,
COOTBETCTBYIOLIMX TpeOOBaHUAM (heAepabHOTO TOCYJapCTBEHHOIO 00pa3oBaTEbHOTO
CTaHJapTa OCHOBHOTO OOIIero 00pa30BaHMUsL.

JInyHOCTHBIE pe3yJIbTaThI:

1) BocmHTaHUE POCCHIUCKOMN IPaXKIAHCKOW HICHTHYHOCTH: IATPUOTH3MA, YBAKCHHUS K
OteuecTBy, OCO3HaHMS BKJa/la OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOI HAYKH;

2) QopMHpOBaHHE MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ U OOLECTBEHHOM MPAKTUKH;

3) OTBETCTBEHHOE OTHOIICHHUE K OOYYEHHIO, TOTOBHOCTh M CIOCOOHOCTh K CaMOPa3BUTHIO H
caM000pa30BaHHUIO Ha MPOTSHKEHUU BCEH JKU3HU; CO3HATEIbHOE OTHOIIEHUE K HENPEPhIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIIEUTHON MPpo(decCnoHaNbHON U 00IIECTBEHHON AESITEITbHOCTH;

4) oco3HaHHBIN BBIOOD OymyIeil mpodeccHoHaIbHOM IesITeNbHOCTH Ha 0a3e OPHEHTHPOBAHHS B
Mupe npodeccuil U mpo- (PecCUOHATBHBIX MPENNOYTEHUH; OTHOIIEHHE K MPO(ecCHOHANTBHOM
NEeSTeIbHOCTH KaK K BO3MOXKHOCTM y4yacTHsl B pEUIEHHM JIMYHBIX, OOIIECTBEHHBIX,
rOCy/lapCTBEHHBIX U  OOUICHAIMOHAIBHBIX MpobsieM; (OPMHUPOBAHHE  YBAKUTEIHHOTO
OTHOILIEHHUS K TPYAY, Pa3BUTHUE OIIBITA yUACTHs B COLUAIBHO 3HAYUMOM TPY/E;

5) yMeHHe KOHTPOJIMPOBATh, OICHUBATh U aHATU3UPOBATH MPOIIECC U PE3YIbTAT yICOHOH 1
MaTeMaTHUYeCKOH 1eATeIbHOCTH;



6) yMeHHe ynpaBiIATh CBOCH MO3HABATEIBHOM ACATEILHOCTHIO;

7) yMeHHE B3aUMOJICHCTBOBATh C OJIHOKIIACCHMKAMHU, IEThMU MIIAJIIIETO BO3PACTa U B3POCIBIMU
B 00pa3oBaTeibHOM, OOIIECTBEHHO-TIONE3HOH, Yy4eOHO-MCCIEI0BATENbCKOW, TNPOEKTHOW H
JIpYruX BUAAX AEATEIbHOCTH;

8) KPUTHYHOCTbH MBIIUICHUS, MHUIIMATUBA, HAXOAYMBOCTh, aKTUBHOCTD MIPU PEILICHUN
MaTeMaTHYECKUX 3ajau.

MeranpeamMeTHblie pe3yabTaThbl:

1) yMeHHe caMOCTOSTEIBHO ONPEIEIISATh SN CBOCH ICSTEIbHOCTH, CTABUTH U (HOPMYIIUPOBATH
JUIsE ce0sl HOBBIE 3a/1a4M B yu&0e;

2) yMEHHE COOTHOCHUTH CBOU JICHCTBUS C IUIAHHPYEMBIMU pe3yJbTaTaMH, OCYIIECTBISTH
KOHTPOJIb CBOEH JAEATENBHOCTH B MpOIEcce MAOCTIKEHHS pPe3yiabTara, ONpeNeNiiaTh CIOCOOBI
JEHCTBHI B paMKax MPEAJIOKEHHBIX YCIOBUN M TpeOOBaHMI, KOPPEKTUPOBATh CBOU JCHCTBUS B
COOTBETCTBUU C U3MEHSIOLIEICS CUTyaLUEH;

3) yMeHHe CaMOCTOSITEIbHO IPUHUMATh PEIICHUS, IPOBOIUTH aHAJIM3 CBOCH JIESATEIBHOCTH,
MIPUMEHSTH Pa3IM4HbIE METO/1bI TIO3HAHMUS,

4) BiaJacHHE HABBIKAMHU IO3HABATEIILHOW, YIeOHO-UCCIIEI0BATEIBCKON U MPOSKTHOM
NeSITENIbHOCTH;

5) ¢dopmupoBaHHe MOHATHHHOTO armapara, yMEHHS CO3/1aBaTh OOOOIICHHS, YCTaHABJIMBATH
aHAJIOTUH, KJIACCHU(PHUIMPOBATh, CAMOCTOSITEIBHO BBIOMpATh OCHOBAHHMS W KPUTEpUU IS
KJIacCCU(PUKALINH;

6) yMeHHe yCTaHABIMBATh IPUYMHHO-CIICJICTBEHHBIC CBSI3U, CTPOUTH JIOTHYECKOE PACCYKICHHUE,
yYMO3aK/Il04eHne (MHAYKTUBHOE, T€AYKTUBHOE U 110 aHAJIOTUH) U JIEJ1aTh BbIBOJIbI;

7)  dopMupoBaHHE KOMIIETEHTHOCTH B 00J1aCTH MCITOJIb30BaHMS HH(POPMAIIMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTH;

8) yMeHHe BHIETh MAaTEMAaTHYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTYAIMU B PYTHX
JTUCIUIUINHAX, B OKPYXKAIOIIeH KU3HU;

9) yMeHHE CaMOCTOSTEIILHO OCYHIECTBIISATh MOWCK B PA3IMYHBIX MCTOYHUKAX, OTOOpP, aHAJIM3,
cucTeMaTH3aluio W Kilaccupukanuio  HHpopManuu, HeoOXOoAuMOW Ui pelIeHus
MaTeMaTHYeCKUX MpoOjeM, MpeAcTaBIATh €€ B MOHATHOM (opme; NMpUHMMATh pEIICHUE B
YCIIOBUSIX HETIOJIHOM MM M30BITOYHON, TOYHOM MM BEPOSTHOCTHOM MH(pOpMaluu; KPUTHYECKU
OLICHHUBATh U UHTEPIIPETUPOBATh NH(OPMALINIO, ITOJIyYaEMYIO U3 PA3IMYHBIX HICTOYHHUKOB;

10) ymeH#He HCIOIb30BaTh MATEMATHIECKUE CPECTBA HATTISIHOCTH (TpaduKu, TaOIUIBI, CXEMBI
U JIp.) A7 MIUTIOCTPALMK, HHTEpIPETaluy, apryMeHTaIuH;

11) ymMeHwHe BBIIBHraTh TUIIOTE3bI PH PEUICHUH 33a49H, IOHUMATh HEOOXOAUMOCTh UX
MIPOBEPKH;

12) noHMMaHWE CYHIHOCTH aJTOPUTMUYECKUX MPEIINHCAHUN 1 YMEHHE JICHCTBOBATH B
COOTBETCTBUHU C MPEATI0KEHHBIM aJITOPUTMOM.

IIpenmeTrHble pe3yabTaThl:

1) oco3HaHue 3HAUYEHHSI MATEMAaTHUKH JUTS TOBCETHEBHOM KM3HU YEIIOBEKa;

2) TpencTaBICHUE O MATEMATHYECKOM HayKe Kak cepe MaTeMaTHYSCKOM esITebHOCTH, 00
sTanax e€ pa3BUTHs, O €€ 3HAYUMOCTH JJIs Pa3BUTHUS IIUBUIIN3ALINH;

3) yMeHHe OIUCHIBATH SIBICHHS PEaIbHOIO MUpA Ha MaTEMaTHYECKOM SI3bIKE; TPE/ICTABICHUE O
MaTEeMaTHYECKUX MOHATUSIX U MaTeMaTHYEeCKHX MOJENSAX KaK O Ba)KHEHIIeM MHCTPYMEHTapHH,
ITO3BOJISIIOIIEM ONMCHIBATh U U3y4YaTh Pa3HbIE MPOLIECCHI U SBIICHUS;

4) npencraBieHre 00 OCHOBHBIX MOHITHSX, HICSIX U METOJIaX TEOMETPHH;

5) BnazeHHe METOJaMU JI0Ka3aTeNbCTB U aITOPUTMOB PELICHUS; YMEHUE UX IPUMCHSTh,
IIPOBOAMTH JOKA3aTENIbHBIE PACCYKICHMS B XO/I€ PELLIEHUS 3a/ay;

6) nmpakTUYeCKH 3HAYMMbIC MATEMAaTHUECKIE YMEHHS M HABBIKU, CIOCOOHOCTh MX MPHUMEHEHUS K
PELICHNI0 MaTEMaTHUYECKUX U HEMATEMaTUYECKUX 3a/1a4.

7) BlaJeHHE HABBIKAMHU MCIOJIBb30BAaHHS KOMITBIOTEPHBIX MIPOTPaMM IPH PELICHUH
MaTEeMaTHYECKUX 3ajau.



IInanupyemMble pe3yJbTaThl 00yUeHHs Kypca ajaredpbl 4 HAYAJI MATEMATHYECKOT0
anaau3a 10 — 11 kaaccoB

Yucna v BeJIMYMHBI
BbINyCKHUK HAYYUTCS:
* ONIEPUPOBATH MOHATHEM paJMaHHasi MEpa YIJIa, BHIIOIHATH IPEO0OpPaA30BaHUs PAJHAHHON MEPHI
B TPaJIyCHYIO M IPaJyCHON MephI B paHaHHYIO;
* OINEepPUPOBATh MOHATHEM KOMIUIEKCHOTO YHCIIa, BHITOIHATH apu(pMeTHYECKUE ONepaluu ¢
KOMIUIEKCHBIMU YHCIIAMU;
* K300pakaTh KOMIUIEKCHBIE YHCIIa HA KOMIUIEKCHOM TIOCKOCTH, HAXOAUTh KOMILJIEKCHYIO
KOOpJUHATY YucIa.
BbInyCKHUK MOJIYYUT BO3MOKHOCTD:
* HCIIOJIb30BATh PA3IMYHbIE MEPbI U3MEPEHHUS YTJIOB IPU PEUICHUH T€OMETPHUUECKUX 3ajad, a
TaKXKe 33]a4 U3 CMEKHBIX TUCIHUILIHNH;
* IPUMEHSTH KOMILJICKCHBIE YHCIIA AJISl PeLICHHS alreOpanvyeckux ypaBHEHUH.
Bripakenus
BbInyCKHUK HAay4YHUTCH:
* ONEpUPOBATH MOHATUSIMH KOPHS N-i CTETIEHH, CTETIEHHU C PAllMOHATIBHBIM ITOKa3aTeleM,
CTETICHH C JACUCTBUTEIHHBIM ITOKa3aTelieM, Jorapudma;
* IPUMEHSTH MMOHATUS KOPHS N-il CTENIEHU, CTENIEHH C PAllHOHAIBHBIM MTOKA3aTeIeM, CTETICHH C
NEHCTBUTENBHBIM ITOKa3aTeseM, Jorapudma u uxX CBONCTBA B BBIYUCICHUAX U MPU PEUICHUH
3ajady;
* BBIMIOJIHATH TOKIAECCTBEHHBIE MPEOOPa30BaHMsI BEIPAKECHUH, COIEPKAIINX KOPEHb N-1 CTETIeHH,
CTETIEHH C PALlMOHAIBHBIM [TOKAa3aTeJIeM, CTETIEHb C JeHCTBUTEIILHBIM TIOKa3aTeseM, JTorapudm;
* ONEPUPOBATH MOHITHAMHU KOCUHYC, CHHYC, TAHT'€HC, KOTAHTE€HC YTJIa [IOBOPOTA, APKKOCHHYC,
apKCHHYC, apKTaHTE€HC W apKKOTAHTEHC;
* BHITIOJIHATH TOXK/IECTBEHHBIE TPe0OPa30BaHUsI TPUTOHOMETPHUYECKUX BBIPAKECHUH.
BbInycKHUK MOJIYYUT BO3MOKHOCTD:
* BBINOJIHATH MHOTOIIIATOBBIE TIPE0OPa30BaHUS BRIPAKCHUN, IPUMEHSS IIMPOKUNA HAabOp
Croco00B U IPUEMOB;
* IPUMEHSTH TOXK/IECTBEHHBIC TPEOOPA30BaHMUS BBIPAKEHHH JIJIsl pEIICHUS 3a/1a4 U3 Pa3TUIHbBIX
paszenoB Kypca.
YpaBHeHHS U HEPABEHCTBA
BbinycKHUK HAYy4YHTCS:
* pelarh uppauoHaIbHbIe, TPUTOHOMETPUYECKUE, MTOKA3aTeNbHbIE U JTOrapu(hMUIECKUE
ypaBHEHUs, HEPABEHCTBA U UX CUCTEMBI;
* pemiaTth anredpanveckie ypaBHEHHsI HA MHOKECTBE KOMIUIEKCHBIX YHUCEIT;
* MOHMMATh YpaBHEHHNE KaK BAKHEHUITYI0 MATEMaTHIECKYIO MOJICIh JUISI OTIMCAHUS U U3yUCHHS
pa3zHOOOpa3HBIX PeaTbHBIX CUTYAIMA, PElIaTh TEKCTOBBIC 33/1a4H alreOpanuecKuM METOIOM;
* IPUMEHSATH rpaduIecKre MPEJACTABICHUS ISl HCCIIEIOBAHUS YPaBHEHUIA.
BbInyCKHUK MOJIYYUT BO3MOKHOCTD:
* OBJIQZCTh NpUEMAMH DPEUICHUs ypaBHEHWH, HEPABEHCTB M CHCTEM YPaBHEHWH; NPHUMEHSTh
anmapaT ypaBHEHUH I pelIeHus pa3HO00pa3HBIX 33a7a4 U3 MAaTEMAaTUKH, CMEKHBIX TIPEIMETOB,
TIPAKTHKU;
* IPUMEHSTH TpadUIecKue MPEICTABICHUS TSl NCCIIEA0OBAaHMUS YpaBHEHHH, HEPABEHCTB, CHCTEM
YpaBHEHHH, COJEPKAITIX apaMeTpPHI.
DOYyHKIUHT
BbInyCKHUK HAYYHTCS:
* TIOHMMAaTh U UCIIOJIb30BaTh (PYHKIMOHAIBHBIE TOHATHS, SI3bIK (TEPMUHBI, CHUMBOJIHNYECKHE
0003HaueHHUs );
* BBITIOJTHATH TOCTpOEHUE TpaduKOB (YYHKIIHH C ITOMOIIBIO TEOMETPUUECKUX TTPEOOpa30BaHUIT;
* BBINOTHATH TIOCTPOEHHE TPaQHKOB BUJIA , CTETIEHHEIX, TPHTOHOMETPHIECKUX, OOPATHBIX
TPUTOHOMETPHUECKUX, MOKA3ATEIbHBIX U JorapupMUuecKux QyHKIIHII;



* UCCIIEIOBATh CBOMCTBA (DYyHKILIUH;

* MOHMMATh (PYHKIHUIO KaK BOXHEUIIYI0 MaTeMaTHUECKYIO MOJEIb JUIS OMHCAHUS MPOLIECCOB U

SBIICHUHA OKPYKAIOLIETO MHUpPA, NPUMEHATh (YHKIMOHAIBHBIA S3bIK JUIS ONHCAHUS H

HCCIIEIOBAaHMSI 3aBUCUMOCTEN MeXy (PU3MUECKUMH BETMUYNHAMM.

BbInyCKHHK MOJYYUT BO3MOKHOCTD:

* TPOBOJUTH UCCIICAOBAHMS, CBA3aHHBIE C U3YYEHUEM CBOICTB (DYHKIIHIA, B TOM YHCIIE C

HCII0JIb30BAaHUEM KOMIIBIOTEPA;

* MCII0JIb30BaTh (DYHKIIMOHAIBHBIC TIPEACTABICHUS M CBOMCTBA (DYHKIIMIA JJISl pEIICHUS 3a/1a4 U3

Pa3IMyYHBIX Pa3AesioB Kypca MaTEMAaTUKH.

DJIeMEeHThI MAaTEeMaTHYeCKOI0 AHAIN3A

BbInyCKHHK HAYYUTCS:

* NIPUMEHATh TEPMHUHOJIOTHIO M CUMBOJIUKY, CBSI3aHHYIO C IOHATUSMHU IpeAe, IPOU3BOIHA,

1epBOOOpa3Has U UHTErpa;

* HAXO/UTh nepeien (PyHKIHH;

* pelaTh HEPaBEHCTBAa METO/I0M UHTEPBAJIOB;

* BBIUUCIIATH IPOU3BOJHYIO U IEPBO0OPa3HYI0 QYHKIMHU;

* MCII0JIb30BATh IIPOU3BOIHYIO JUISl UCCIIEN0BAaHUS U OCTPOEHUs IpauKoB (QyHKIUI;

* IOHUMATh F€OMETPUYECKUN CMBICI IPOU3BOTHON M ONpPEeAEIEHHOTO HHTErpaa;

* HaXOJUTh BTOPYIO IIPOU3BOJIHYIO, IOHUMATh €€ TEOMETPUUECKUN U PU3NYECKUI CMBICIT;

* BBIUUCIIATH OINPEACIIEHHBIN HHTETpall;

* BBIYUCIISITH HEOIIPEIEIEHHBIN UHTETPAIL.

BbINyCKHHK MOJYYUT BO3MOKHOCTD:

* c(hopMHUpPOBATh MPEICTABICHUE O TPUMEHEHUH T€OMETPUYECKOTO CMBICIIA TIPOU3BOTHON H

UHTErpaia B Kypce MaTeMaTHKH, B CMEKHBIX AUCLUIIINHAX;

* chopmMHpoBaTh U YriIyOUTh 3HaHUS 00 UHTETpaJe.

DJIeMeHTbI KOMOMHATOPUKH, BEPOSITHOCTH M CTATHCTHKH

BbinycKHHUK Hay4YuTCs:

* pemaTtb KOMOMHATOPHBIE 33]]a4l Ha HAX0XKJIEHHE KOJINYEeCTBAa 0OBbEKTOB MIIM KOMOMHAIHIA;

* IpUMEHSTH popMy OrHOMa HbroTOHA /17151 TpeoOpa3oBaHusl BRIPAKEHUH;

* UCIOJB30BaTh METOJ MATEMAaTUYECKOW MHAYKIIMU JUIsSl JOKA3aTENbCTBA TEOPEM U PEIICHHUS

3ajay;

* MCII0JIB30BATh CIIOCOOBI PECTABICHUS U aHAJIN3a CTATUCTUYECKUX JIaHHBIX;

* BBINOJIHATH ONEPAUH HaJl COOBITUSMHU U BEPOSTHOCTSIMH.

BbInycKHUK MOJIYyYUT BO3MOKHOCTD:

* HAYYUTHCS CIIELUAIbHBIM IpUéMaM pelieHHss KOMOMHATOPHBIX 33]a4;

* XapaKTepU30BaTh MPOILIECCHI U SIBJICHUS, UMEIOIINE BEPOSITHOCTHBIN XapaKTep.
Ilnanupyemble pe3yJbTaThl 00yyeHus: Kypca reomerpun 10 — 11

KJIaccOB BpIMycKHUK HayyuTCs:

* OIEpUPOBATH MOHATHIMM: TOUKA, IPsIMAsi, INIOCKOCTh B IPOCTPAHCTBE, MapaJIEIbHOCTD U

NEPIEHIUKYJIIPHOCTD MPSMBIX U INIOCKOCTEN;

* pacro3HaBaTh OCHOBHBIE BHJIbl MHOTOTPAaHHUKOB (IIpU3Ma, MUPaMUIa, IPSIMOYTOJIbHBIH

napaesnenunes, Kyo);

* 1300pakaTh reOMeTpuUecKre (PUTyphl C IOMOLIBIO YePTEKHBIX HHCTPYMEHTOB;

* U3BJIEKATh HH(OPMALIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTYpax, IPEICTABICHHYIO

Ha YepTexax;

* IpUMeHATH TeopeMy IIudaropa mpy BEIYMCIEHUH 3IEMEHTOB CTEPEOMETPUUECKUX (PUTYD;

* HaXOJUTh 0OBEMBI U IJIOLIAIN TOBEPXHOCTEN MPOCTENIINX MHOTOI'PaHHUKOB C IPUMEHEHUEM

(opmyu;

* pacno3HaBaTh Tella BpallleHus: KOHYC, IWINHAP, chepy U 1ap;

* BBIYUCIATH 00BEMBI U TUIOIIAAN TOBEPXHOCTEH MPOCTEHIITNX MHOTOI'PAaHHUKOB U TEJ

BpALLEHUS C TIOMOLIbIO POPMYIT;

* OIIEpUPOBATH MTOHATHEM «I€KAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBEY;



* HAXO/AUTh KOOPJIUHATHI BEPIIUH KyOa U MPSMOYTOJILHOTO MapajiesIenue 1a;

* HaXOJUTh MPUMEPHI MATEMATUYECKUX OTKPBITHH U MX aBTOPOB, B CBA3H C OTCYECTBEHHOM U
BCEMUPHOH UCTOPUEH;

* IOHUMAaTh POJIb MAaTEMATUKU B pa3BUTUU Poccuu.

B noBceHEBHOI KU3HU U TTPU U3YYCHHUH APYTUX IPEIMETOB:

* COOTHOCHUTB a0CTPAKTHbIE TEOMETPUUECKUE MOHATUSA U (PAKThI C PEaIbHBIMH KU3HECHHBIMU
00BEKTaMU M CUTYALUSIMHU;

* HCIIOJIB30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYp IS pEIIeHUs 3a/1a4
IIPAKTUYECKOIO COJIEPIKAHMUS;

* COOTHOCHTbD IUIOIIAH MOBEPXHOCTEN TET OAMHAKOBOW (POPMBI M Pa3IMYHOTO pa3zMepa;

* OLICHMBATH (POPMY MPABUIBHOIO MHOTOTPAHHUKA [10CJIE CIIUIIOB, CPE30B U T. I1. (OIpEeAEIATh
KOJINYECTBO BEpILUH, péOep U rpaHell NOJTy4eHHBIX MHOTOTPDAHHUKOB).

BbInyCKHHK MOJYYUT BO3MOKHOCTh HAYYHThCH:

* IPUMEHSATBH [Tl peIlieHHs 3a/1a4 TeOMETPHUECKUE (DAKThI, €CJIN YCIOBUS IPUMEHEHUS 3a/1aHbI B
SBHOH (popme;

* pelaTh 3aJja4y Ha HaX0XKJIEHUE N'€OMETPUUECKHUX BEIMUMH 110 00pa3liaM WK alropuTMam;
* J1e1aTh IUIOCKUE (BBIHOCHBIE) UEPTEXKH U3 PUCYHKOB 00BEMHBIX (DUTYp, B TOM YHCIIE PUCOBAThH
BUJ| CBEPXY, COOKY, CTPOUTH CEUEHUS] MHOTOTPAHHUKOB,;

* W3BIJIEKATh, HHTEPIPETUPOBATH U MPE0OPa30BHIBATE HHPOPMALIUIO O TEOMETPHUECKUX
¢burypax, npeACTaBICHHYIO Ha YepPTekKax;

* IPUMEHSTHh FeOMETPUIECKre (PaKTHI IS PEIICHUS 3a/1a4, B TOM YUCIIE TPEATIOIATAIOIINX
HECKOJIBKO LIaroB PeLICHMS;

* ONUCHIBATh B3aUMHOE PACIOJI0KEHUE MPSAMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE;

* (hopMyITMPOBATH CBOWMCTBA M MPHU3HAKH (UTYD;

* IOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHUS;

* 33/1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOpP/MHAT;

* BJIQJIETh CTAHJAPTHON KiIaccu(UKae MPOCTPaHCTBEHHBIX (UTYp (MHpaMUJIbl, TPU3MBI,
napajuiesenune/sbl);

* HCIIOJIb30BaTh CBOMCTBA F€OMETPHUECKUX (DUTYP IS pEIIeHUs 3a1a4 PaKTHUECKOTO
XapakTepa M 3aJa4 U3 ApYrux ooyacTei 3HaHUii;

* pemath NpocTenime 3aa4 BBeIEHHEM BEKTOPHOIo 6a3uca.

Paznen 2.

Coaep:xanue yueoHoro npeamera «Maremartuka (ajaredpa,

reomerpus)» AJredpa ¥ HayaJl MATeMAaTHYECKOI0 aHAIH3A
IloBTOpPEHME
Pemenue 3am1au ¢ MCHOIB30BAaHUEM CBOMCTB UMCENl U CUCTEM CUHCIIECHMS, IEIMMOCTH, 0JIEH U
yacTel, TPOIEHTOB, MOAYJEH uucen. Pelenue 3agay ¢ MCMOIb30BAHUEM CBOMCTB CTEIEHEN U
KOpHEH, MHOTOYWIEHOB, NMPeoOpa30BaHUl MHOTOYJIEHOB U JPOOHO-pAIlMOHATBHBIX BBIPAKEHUH.
Pemenue 3ana4 ¢ ncnosib30BaHUEM I'padyCHOM Mepsl yria. Moylb yuciia U €ro CBOMCTBA.
Pemienue 3a1au Ha ABM)KEHHE M COBMECTHYIO pabOTy, CMECH U CIUIaBbI C MOMOIIBIO JTUHEHHBIX,
KBaJIpaTHBIX U APOOHO-PALMOHAIBHBIX YPABHEHUH U UX CUCTEM.
Pemenne 3amad ¢ NMOMOIIBIO YHCIOBBIX HEPABEHCTB C OAHOW MEPEMEHHOW, C NPUMEHEHUEM
M300paKeHMs YUCIIOBBIX MPOMEXKYTKOB. Pelienne 3a1a4 ¢ UCOIb30BaHUEM YHCIIOBBIX (PYHKINH
1 ux rpadukos. Mcnonb30BaHue CBOMCTB U rpa)KOB JIMHEHHBIX U KBaIPATUYHBIX (YHKIINH,
00paTHOI MPOMOPUMOHANLHOCTH M (yHKIMM Y . I'paduueckoe pelleHHE ypaBHEHUH U
HEPaBEHCTB.
Hcnons3oBanue onepanuil HaJ MHOKECTBAMH M BbICKa3bIBAHUSIMHU.
Hcnonb30BaHME HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOM IEPEMEHHOM, YHCIOBBIX
MIPOMEKYTKOB, UX O0BbEIUHEHUH M mepecedeHuid. [IpumMeHeHne mpu pemeHuu 3a1ad CBOMCTB
apu(pMETHUECKOH U TEOMETPUYECKOW MPOTPECCHH, CYMMHPOBAHMS OCCKOHEYHOW CXOISIICHCS
F€OMETPUYECKON TPOTrPECCHUH.



MHoxecTBa (Y4UCIOBBIE, TeOMETpUUYECKHX (uryp). XapakTepuUCTUYECKOE CBOWCTBO, IJIEMEHT
MHOXECTBa, IIyCTO€, KOHEYHOE, OecKOHe4YHOe MHOKecTBO. CrocoObl 3aJaHMsi MHOKECTB.
[TonmHOXkecTBO. OTHOLIEHWS NPHUHAUICKHOCTH, BKIIOUEHHUS, paBeHcTBAa. Omnepauuu Hax
MHoOxecTBaMu. Kpyru Ditniepa. Koneunble 1 6eCKOHEUHbIE, CUETHBIE U HECUETHBIE MHOXKECTBA.
VcTuHHBIE ¥ JIO)KHBIE BBICKA3bIBAHMs, OMNEpallMM HaJ BBICKA3bIBaHUAMHU. AunreOpa
BBICKa3bIBaHUM. CBsA3b BBICKa3blBaHUMM C MHOXECTBaMHM. KBaHTOpBI CyIIECTBOBaHUSA U
BCEOOIHOCTH.

3akoHbl JIOTMKM. OCHOBHBIE JIOTMYECKHME IIpaBwia. PenieHwe Jorudeckux 3agad ¢
UCII0JIb30BAaHNUEM KPYroB Diiepa, OCHOBHBIX JIOTHYECKUX ITPABUIL.

VYmozaximouenusd. OOOCHOBaHUS U JI0Ka3aTeNIbCTBO B MaremaTuke. TeopeMbl. Buuel
MaTEMaTUYECKUX  yTBEpKIEHUU. Buasl  gokasatenbcTB.  Maremarnyeckas — MHIYKLUS.
VYTBepkIeHue, oOpaTHOE IaHHOMY, MPOTHBOIOJIOXKHOE, OOpaTHOE MPOTHBOIOJIOKHOMY
naHHoMy. [Ipu3Hak 1 cBOMCTBO, HEOOXOAUMBIE U IOCTATOUHBIE YCIOBUSI.

OcHoBHass Teopema apudmeruku. Octatku W cpaBHeHus. Anroputm EBkimpma. Kwuraiickas
TeopeMa 00 ocraTkax. Mamas teopema ®depma. (-UYHBIE CUCTEMBI CUYHUCICHUsA. DyHKIHSI
DOlinepa, YuciIo U CyMMa AeNUTeNel HaTypajlbHOTO YnCIa.

Pagmannas Mepa yriia, TPUTOHOMETPHYECKAs OKPY)KHOCTb. TpHUroHOMeTpHuecKkue (QyHKIHH
grcen U yriioB. @opMyIibl IPUBEACHUS, CIOKEHUS TPUTOHOMETpUYECKHX (DYHKIHA, GopmMysbl
JIBOWHOTO W TOJIOBUHHOIO aprymenra. [IpeoOpa3zoBaHue CyMMbl, pa3HOCTU B IPOU3BEJICHHE
TPUTOHOMETPHUUYECKUX (PYHKIUN 1 HA00OpOT.

Hynu ¢yHKIMM, NpoMexyTKH 3HaKOIIOCTOSIHCTBA, MOHOTOHHOCTh. Hanboubliee 1 HauMeHblIee
3HayeHue QyHkuuu. [lepuonuueckne QyHKIUM U HauMeHbIIUH nepuoA. YETHbIE U HEYETHBIE
¢ynkuuu. TpuroHomerpuueckue (yHKIMHM 4YHCIOBOro aprymenra. CBoiictBa U rpaduku
TpUroHOMeTpHUecKUX (yHKIMH. OOpaTHbIE TPUTOHOMETpUYECKHE (YHKIMU, UX TJIaBHbIE
3Ha4YeHus, cBoWcTBa M rpaduku. TpuroHomerpuyeckue ypaBHeHHs. OTHOPOAHBIE
TPUTOHOMETPUUYECKHE YpAaBHEHMs. PellleHne NpoCTEeMIINX TPUTOHOMETPUYECKHX HEPABEHCTB.
[Ipocreiimme cucTeMbl TPUTOHOMETPUUECKUX YPABHEHHM.

CreneHb C JeMCTBUTENBHBIM IOKAa3aTeJeM, CBOWCTBA creneHu. lIpocreiimme nokaszareiabHble
ypaBHeHMs U HepaBeHCTBa. lloka3zarenbHas (QyHKUMsS M ee cBoiicTBa M rpaduk. Yucino e u
GyHKIMS.

Jlorapudm, coiicTBa norapugma. [lecatnunblii n HaTypanbHbli Jorapudm. [Ipeodbpazoanue
jgorapu@muueckux  BblpakeHui.  Jlorapudmuueckue — ypaBHEHUS M HEpaBEHCTBA.
Jlorapudmuueckast QyHKIUS U €€ CBOMCTBA U rpaduk.

CrenenHas ¢yHKIMS U ee cBoiicTBa U rpaduk. UppanmoHanbHble ypaBHEHUS.

IlepBuuHbIE NMpEACTABICHUS O MHOXECTBE KOMIUIEKCHBIX 4HcCelNl. JleMCTBHS C KOMILJIEKCHBIMH
yucnamu. KomiuiekcHo conpskeHHbIe ynciia. Moaysb M apryMeHT 4uciia. TpUroHoMeTrpudecKas
(opma KOMIUIEKCHOTO 4Kcia. Pemenue ypaBHEeHHH B KOMIUIEKCHBIX YHCTIaX.

MeTton uHTepBanoB Ajs peuieHus HepaBeHCTB. [IpeoOpasoBanusi rpagukoB (YHKIUI: CABHT,
YMHOKEHHE Ha YHUCIIO, OTPA)XKEHUE OTHOCHUTEIBHO KOOPAMHATHBIX ocell. I'paduyeckue mMeTos bl
pellleHNsT ypaBHEHUH M HEPABEHCTB. PelleHMe ypaBHEHUH M HEPAaBEHCTB, COJEPKaLIUX
MIEPEMEHHYIO ITO/1 3HAKOM MOJYJIS.

CucreMbl MOKa3aTeIbHBIX, JOTapUPMUUECKUX U UPPALIMOHAIBHBIX ypaBHEHUH. CHCTEMBI
MOKa3aTeIbHbIX, JJOTapU(PMUUECKUX U UPpAIMOHATILHBIX HEPaBEHCTB. B3anMHO oOpaTHbIe
¢bynakuu. ['paduxu B3auMHO 00paTHBIX (YHKITHIA.

VYpaBHEHMSI, CUCTEMBI YPABHEHUH C TAPAMETPOM.

®opmyna bunoma HreroToHa. PemieHue ypaBHEHWid CTENEHW BbIIE 2 CIHEHHAIbHBIX BHJIOB.
Teopema Buera, teopema besy. IlpuBoaumsle M HenmpuBoauMble MHOrowieHbl. OCHOBHas
Teopema anreOpbl. CuUMMeTpHYecCKMe MHOTOwWwIeHBl. lLlemodncieHHble W 1eJ103HAYHbIC
MHOTOYJICHBI.

OyHKIUHN «IpOOHAs YaCTh YACIA» U «11€Jas YacTh YUCIIAy.

Juodantossl ypaBHenus. Llennsie npodu. Teopema depma 0 cymme KBapaToB.

CyMMBI U psAIbI, METOIBI CYMMHUPOBAHUS U IIPU3HAKU CXOIUMOCTH.



Teopemsbl 0 MPUOIMKEHUH JEHCTBUTENBHBIX YUCEI PAllHOHAIBHBIMU.

MHoOxecTBa Ha KOOPAMHATHOM IIJIOCKOCTH.

Hepapenctso Konm — ByHAKOBCKOT0, HepaBeHCTBO eHceHa, HepaBeHCTBA O CPEIHHX.
[Tonsarue npenena ¢pynkuuu B Touke. [lonarue npenena GpyHKIUN B OECKOHEUHOCTH.
Acumntotsl rpaduka pyHkiuun. CpaBHEHHE OECKOHEYHO MaJIbIX M OECKOHEYHO OOJIBIITNX.
HenpepsiBHOCTh pyHKITMU. CBOMCTBa HeNpephIBHBIX (yHKIMi. Teopema Beliepmrpacca.
Huddepennmnpyemocts Gpynkiuu. [IponsBognas ¢pyakuun B Touke. KacarenbHas k rpaduxy
¢dbynkuun. ['eomeTpuueckuii 1 GU3MUECKUI CMBICT TPOU3BOAHON. [IprMeHeHre mpou3BOAHOM B
¢usuke. [IponsBoauble aneMenTapHbIx GyHkuuil. [IpaBuna quddepenunposanus. Bropas
IIPOU3BO/IHAS, €€ T€OMETPUUYECKUI U PU3NUECKUI CMBICI.

Touku skcTpemyMma (MakcUMyMmMa W MUHUMYyMa). MccienoBaHue sneMeHTapHBIX (YHKIMNA Ha
TOYKM DOKCTpEMyMa, HauOOJIbLIEE€ W HAUMEHbIIEE 3HAYEHHWE C IIOMOIIBI0 ITPOU3BOIHOM.
IToctpoenue rpadukoB yHKLUUH ¢ MOMOLIbIO MPOU3BOAHBIX. [IpruMeHeHne npou3BoAHON Mpu
peweHny 3aga4d. HaxoxaeHue skcTpeMyMoB (GYyHKIHUN HECKOIBKUX EPEMEHHBIX.
[lepBooOpasnas. Heompenenénnsiii uHTerpan. IlepBooOpasHble 3IIEMEHTAPHBIX (DYHKIHIL.
[nomane kpuBonmHeHou Tpaneuuu. Dopmyna Heiorona-Jlebnuma. OnpenenéHHbII
uHTerpaji. Beuucnenue ruomaned miockux (GUryp u oObEMOB TeJl BPALICHUS C MOMOILBIO
UHTErpaa.

Mertoap! pemeHus pyHKIIMOHANBHBIX YPAaBHEHUI U HEPABEHCTB.

BeposiTHOCTB M CTATHCTHKA, JIOTHKA, TEOPHUs rpadoB 1 KOMONHATOPHKA

IToBTOpPEHME

Wcnonp3oBanue T1abnui M AvarpaMM JJisi NPEACTaBICHUS JaHHbIX. PerieHue 3agad Ha
MPUMEHEHHE ONHCATEIBHBIX XapPaKTEPUCTUK UYHUCIOBBIX HAOOPOB: CPENHUX, HAWOONBIIETO H
HAaMMEHBIIET0 3HAYEHHUs, pa3Maxa, JUCIEPCUU U CTaHJAPTHOIO OTKJIOHEHUS. Bpluucienue
4acTOT U BEPOSITHOCTEN COOBITUM. BrIunciienne BepoATHOCTEN B OMbITaX ¢ PAaBHOBO3MOXKHBIMU
AJIeMEHTapHbIMU HUcXoAaMu. lMcnonp3oBaHne KOMOMHATOpUKH. BbluncieHue BeposiTHOCTEN
HE3aBUCUMBIX cOObITHH. lcnonbp3oBanue ¢GopMyinbl CIOKEHHS BEpPOSITHOCTEH, AMarpaMm
Diinepa, nepeBa BeposiTHOCTEH, popmyinbl bepryiu.

BeposTHOCTHOE TPOCTPAaHCTBO. AKCMOMBI TEOPUH BEPOATHOCTEN. Y CIIOBHASI BEPOSTHOCTD.
IIpaBuno ymMHOkeHuUs BeposTHOCTEN. Dopmyna nmosHoi BeposTHOCTH. PopMyna barieca.
JluckpeTHble ciayyaiiHble BEIMUMHBI U pacnpezeneHus. CoBMECTHbBIE paclpeleeHHUs.
Pacrnipenienenrie cymMmbl U IPOU3BEICHUS HE3aBUCUMBIX CIIy4alHBIX BEIMUMH. MareMaTuieckoe
OKUJIaHHUE U JUCIIEPCHs clydyaliHOM BeMnYMHbl. MaTremMaTHuecKoe OKUAaHUE U AUCTIEPCHS
CyMMBI CIIy4allHbIX BEIWYMH. bruHapHas ciydaiiHas BEJIMYHHA, pacnpeneneHue bepryim.
I'eomerpuueckoe pacnpeneneHue. buHOMHaIbHOE paclpeaesIeHUe U €ro CBOMCTBA.
I'unepreomerpudeckoe pacnpeneseHne u ero ceorcrsa. HenpepolBHbIE ciiydaliHbIe BETUYUHBL.
[InotHOCTH BeposTHOCTH. DyHKIMSA pacnpeneneHus. PABHOMEpHOeE pacipeaesieHue.
[TokazaTenbHOE pacnpeneneHne, ero napameTpsl.

Pacrnipenenenue [lyaccona u ero npumenenue. HopmanbHoe pacripeeneHue.

®ynkuus Jlamnaca. ITapamerpsl HopManeHOro pacnpeaeneHus. [Ipumepsl ciy4aiiHbIX BEIWYHUH,
MOTYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IIOTPEIIHOCTh U3MEPEHHi, pocT uenoBeka). LlenTpanbHas
npeaenbHas TeopeMa. HepaBenctBo UYeOsimeBa. Teopema UeObimeBa u Tteopema bepHysmim.
3akoH 6onpIIMX yKcen. BeiOopouHblit MeToa n3MepeHus BeposiTHocTel. Posb 3akoHa GonbIINX
yucen B Hayke, nmpupoze u oOmiectBe. KoBapuamus nByx ciydailHeIX BenuuyuH. IloHsTHE O
kodpduuuente kopperassuuu. CoBMeCTHblE HAONIOJNEHHMS JABYX CIy4YallHBIX  BEJMYMH.
Bri6opounsiii koadduiment xoppenauuu. Jluneitnas perpeccus. CraTucTHueckas THUIOTE3a.
Craructuka KpUTEpHUsT W €€ YpOBEHb 3HAa4MMOCTH. IIpoBepka mpoCTEeMIIMX THIIOTE3.
OMIIMPUYECKHE PACIpPENEICHHUs] U UX CBSA3b C TEOPETUUYECKUMHM paclpeneieHusMU. PaHrosas
koppessanus. IloctpoeHne coorBeTcTBUM. VHBEKTUBHBIE U CIOPBEKTUBHBIE COOTBETCTBHSL.
buekmuu. [uckpernas nenpepsiBHOCTh. [Ipuniun Jupuxine. Konuposanue. JIBonyHas 3amnuch.
OcHoBHble moHATHS Teopuu rpadoB. [lepeBbsa. JIBowmunoe mepeBo. CBs3HOCTh. KoMmOHEHTHI
cszHocTH. [lyTn Ha rpade. DitnepoBsl U ['aMUIBTOHOBHI ITYTH.
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CoaepixaHue Kypca reoMeTpuu
IToBTOpEHHUE
Pemenue 3agau ¢ npuMeHEHHEM CBOMCTB (UI'yp Ha IJIOCKOCTH. 3a/laud Ha JI0OKa3aTeJIbCTBO U
IIOCTPOEHHE KOHTPIpPHUMEpPOB. Mcronp3oBaHMe B 3ajJadax MPOCTEHIINX JOIMYECKHX HpaBHIL.
Pemenue 3agau ¢ MCNOJIb30BaHUEM TEOPEM O TPEYroJbHHUKAaX, COOTHOIIEHUH B MPSMOYTOJIbHBIX
TPEyrojibHUKaX, (akTOB, CBA3aHHBIX C UeTbIpeXyrojlbHUKamu. PemieHune 3amau ¢
UCIOJIb30BaHUEM (DaKTOB, CBS3aHHBIX C OKPYXHOCTSAMM. PemnieHue 3agay Ha u3MepeHHs] Ha
IUIOCKOCTH, BBIYMCIEHHME JAJIMH M IUlomiajzei. PemieHue 3amad ¢ IOMOILBIO BEKTOPOB H
KOOpJMHAT.
Harnsinnas crepeomerpus. @urypsl U Ux u3zoOpaxkeHus (KyO, nupamuja, npusma). OCHOBHbIE
MIOHATHUS CTEPEOMETPHUHM U UX cBolcTBa. CeueHus KyOa U TeTpaspa.
Touka, mpsiMasi ¥ IJIOCKOCTh B IIPOCTPAHCTBE, aKCMOMBI CTEPEOMETPUHU M CIEICTBHS U3 HUX.
B3anMHoe pacnosioxeHue IpsSMBIX U TUIOCKOCTEH B mpocTpancTie. [lapamienbHOCTh TpSIMBIX
IUIOCKOCTEHl B mpocTpaHcTBe. M300pakeHnWe MPOCTEWIINX MPOCTPAHCTBEHHBIX (UTYp Ha
IUIOCKOCTH.
PaccrosHus Mexny purypamu B IpOCTPaHCTBE.
VYrusl B ipocTtpaHcTBe. IlepneHuKynspHOCTb NPSAMBIX U IITIOCKOCTEM.
ITpoekius ¢urypsl Ha miIockocTh. [IpU3HAaKM NEPHEHIUKYISIPHOCTH MPSAMBIX U IUIOCKOCTEH B
npoctpaHcTBe. Teopema o TpEX NMepHeHIUKYIpax.
Mmuororpanauku. Ilapannenenunesn. CBoicTBa NpsSMOYTOJIBHOTO mNapasuienenunena. Teopema
[Mudaropa B mpocrpanctBe. [Ipm3sma m mnmpamupa. IlpaBuibHas mupamMuga W MpaBUIbHAS
npusma. [psmas nupamuga. D1eMeHThI IPU3MbI U TUPAMUJIBI.
Tena BpameHus: THIMHIP, KOHYC, cdepa u map. OCHOBHBIE CBOMCTBA MPSMOTO KPYTrOBOTO
HWIMHApPA, MPSIMOTO KPYTroBOTr0O KoHYyca. M300paskeHue Tes BpalieHus Ha IMII0CKOCTH.
IIpencraBnenue o6 yceueHHOM KOHYCe, CeueHHs KoHyca (MapauieIbHOe OCHOBAaHUIO U
MpOoXo/diee Yepe3 BEpIIMHY), CEUSHHS MIMHAPA (MapayIeIbHO U NEPHIEHIUKYIIPHO OCH),
ceueHus mapa. Pa3BepTka nUIMHIpa M KOHYCA.
[Ipocreiinme koMOWHAIIMM MHOTOI'PAaHHUKOB U TeJ BpallleHUs Mex 1y co0oil. Beruucnenue
3JIEMEHTOB MPOCTPAHCTBEHHBIX (Uryp (pedpa, IMaroHanu, yrisl).
[Tnomaas MoBepXHOCTH MPAaBUIBHOM NMUpaMUIbl U MPSIMOM npu3Mbl. [omaae NoBepXHOCTH
IPSIMOTO KPYTrOBOT'O IIMJIMH/IPA, IPSIMOT0 KPyroBOro KOHyca U Iapa.
[Tonsatue 06 o6veme. OOBEM MUpaMubl U KOHYCA, MPU3MBbI M HWHHApPa. O0beM 1mapa.
[Tono6uble Tena B npocTpaHcTBe. COOTHOLIEHUS MEXKIY IUIOLIAIIMU TOBEPXHOCTEN U
o0beMaMu MOJAOOHBIX TEll.
JIBIDKEHHsI B MPOCTPAHCTBE: TMapaUICNbHBIA MEPEeHOC, IEHTPaJbHAs CUMMETPHS, CHMMETPHS
OTHOCHUTENIbHO IUIOCKOCTH, NOBOpOT. CBolicTBa nBukeHUH. IlpuMeHeHue IBUXKEHMH mpu
peleHnH 3ajay.
Bekropel 1 koopauHaThl B TpocTpaHcTBe. CymMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIIO,
yroil MexJy BekTopamu. KosmHeapHble U KOMIUTaHapHbIE BEKTOPHI. CKaIsipHOE MpOU3BEIeHUE
BEKTOpPOB. Teopema 0 pa3sioKeHUH BEKTOpa MO TPEM HEKOMIUIaHApHBIM BekTopaM. CKajsipHoe
MIPOU3BEJICHNE BEKTOPOB B KOOpJHMHATaX. [IpuMEHEHHE BEKTOPOB MPH pPEIICHWH 3ajad Ha
HaXOXXJICHUE PACCTOSHUMH, JTUH, TUTOIIAeH U 00bEMOB.
VYpaBHEHHE TUIOCKOCTH B INPOCTPAHCTBE. YpaBHEHHE cepsl B mpocTpaHcTBe. Dopmyna Juis
BBIUUCIICHUS PACCTOSIHUS MEX/y TOUYKAMH B IPOCTPAHCTBE.
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OTBOJMMBIX HA OCBOEHHE KaXKI0il TeMbI

Pa3nea 3. TemaTnueckoe NJIaHUPOBAHME C YKa3aHHEM KOJIHYECTBA YaCOB,

No KonuyecTBo
Tema
n/n 4acoB
10 kJsace
Kypc: Aneebpa u nauana mamemamuyeckoeo ananusza (136 uacos)
1 [ToBTOpEHME M pacuIUpeHUE CBEACHUN O MHOYKECTBAX, 20 4
MaTEeMaTHYECKOM JIOTUKE U QYHKIUSX.
2 CrenenHast GyHKIHS. 21 u.
3 Tpuronomerpuueckue GyHKITUH. 314,
4 TpuronomeTpuyeckie ypaBHEHHs 1 HEPABCHCTBA. 24 4,
5 [TponsBoiHAs ¥ €€ IPUMEHEHHE. 33 4.
6 IToBTOpEeHME Kypca anreOpbl M Hauajd MaTeMaTHYECKOro aHaIH3a. 7 4.
Bcero 136 u.
Kypc: 'eomempus (68 uacos)
7 Beenenue B ctepeoMeTpuio. 94
8 [TapannenbHOCTh B IPOCTPAHCTBE. 15 4.
9 [lepnieH IUKyYISIPHOCTD B MPOCTPAHCTBE. 27 4.
10 MHOTOrpaHHHKH. 154.
11 [ToBTOpeHMe U cuctemMaru3anus yaeOHOro MaTepuaa. 2
Bcero 68 u
Hroro 3a 10 kaacc 204 u.
11 kaacc
Kypc: Aneebpa u navana mamemamuyeckoco ananuza (136 uacos)
12 IToka3zarenbHas u jorapudmMuyeckas QyHKIHSL. 37 u.
13 WHTerpan u ero npuMeHeHue. 14 4.
14 OneMeHThl KoMOMHaTopuku. bunom HeroToHa. 13 4.
15 DJIEMEHTHI TEOPUHU BEPOSITHOCTEM. 25 4.
16 IloBTOpEHME. 11 4.
17 IToBTOpeHue Kypca ajireOpbl M Hayajl MaTeMaTHYECKOT0 aHaIM3a. 36 u.
Bcero 136 u.
18 Kypc ceomempusi (102 uaca)
19 KoopanHaThl BEKTOpa B IPOCTPAHCTBE 23
20 Tena BpameHus 31
21 (OO0BEMBI T 17
21 3aKIIIOYUTEIbHOE MOBTOPEHHE MPH TMOJATOTOBKE K HTOTOBOU 31
aTTeCTallUU.
Bcero 1024
Hroro 3a 11 kaace 248 .
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