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Pabouas mporpamma mo ydyeObHoMy mpeamery «Maremaruka (ajredpa M HavaJa
MaTeMaTH4YeCKOr0 aHAJN3a, reoMerpus)» (yriayodJeHHblii ypoBenb) mis 10 — 11 kiaccoB
COCTaBliecHa B  COOTBETCTBHM C  TpeOoBaHusiMu  DenepalibHOIO  TOCYIapCTBEHHOTO
00pa30oBaTelbHOTO CTaHIApTa CcpeaHero obmero ooOpa3oBaHusi, Ha OCHOBe IlpumepHoi
POrpaMMBbl CpeHero o0IIero 00pa3oBaHus 10 MareMaTHKe, ¢ y4€TOM aBTOPCKOW MpOTrpamMmbl
no maremaruke g 10 — 11 kiaccoB ¢ yrmyOneHHbIM u3ydenneM Mmaremaruku (YMK A. T.
Mep3msk)

[Iporpamma paccuntana Ha 408 4acos.

Knacc KommuectBo uyacoB 1o | KoimnuectBo yacos B
y4eOHOMY IIaHy HEJIEII0

10 kimacc 204 6

11 kimacc 204 6

Pabouas mporpamma npenHa3HaueHa I OpraHU3auy mporecca ooydenus mo YMK A.
I'. Mep3znsika:

1. Maremaruka: paboune nporpammbl: 7 — 11 kiaccel ¢ yriryOJeHHBIM U3y4YEHUEM
matematuku/ A. I'. Mepansik, B. b. Tlonouckuii, M. C. fkup, E. B. Byniko. — M.: Benrana —
I'pad, 2017. - 150 c

2. MaremaTuka: anarebpa M HayajJa MaTeMaTHUYeCKOro aHajiu3a, I'€OMETpHsL.
Anrebpa ¥ Havajga MaTEeMaTHYEeCKOTO aHanu3a. YTIIyOJIeHHbIH ypoBeHb: 10 kiacc: yueOHuK / A.
I'. Mep3msik, 1. A. Homuposckuii, B. M. Ilomasikos. - M. : Benrana-I'pag, 2016.

3. Marematuka. Anredpa ¥ Hadajla MaTeMaTH4YEeCKOro aHajlu3a. YTIyOJEeHHBIN
ypoBeHb: 11 knacc: yueOHoe mocobue / A. I'. Mep3nsk, 1. A. Homuposckuii, B. M. Ilonskos:
nox penakuueid B. E. [Togonsckoro. - M. : Benrana-I'pad, 2019.

4. MaremaTtuka: anrebpa W Hadala MaTeMaTHYeCKOTO aHajiu3a, TIeoMETpus.
I'eometpusi. bazoseriit ypoBenb: 10 knacc: yueOnuk / A. I'. Mepsmsik, 1. A. Homuposckuii, B. M.
[Tonsikos. - M. : Benrana-I'pag, 2016.

5. Maremaruka. ['eometpus. 11 kmacc: 6a30BbIi ypoBeHb: yueOHoe mocooue / A. T
Mep3nak, JI. A. Homuposckuii, B. b. Ilononckuii, M. C. Sfxup: nox pemakuueit B. E.
[Tononbckoro. - M. : Benrtana-I'pag, 2019.

Pasznea 1. Ilnanupyembie pe3yJbTaThl 0CBOEHHUS Y4eOHOro npeamera «Maremaruka
(anredpa M HaYaJIa MATEMAaTHYECKOI0 aHAJIN3a, reoMeTpHs)» (YI1y0JIeHHbIH YPOBEHb)

Pabouass mporpamma oOecriedrBacT JOCTHIKEHHUE IIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS
yueOHOro mpeamera «MaremMaTuka», BKIOYas MOIYIHM «AJjarefpa M Hayaja
MaTEMATHYECCKOI'0O aHAJIUu3a» N «FCOMeTpl/Iﬂ».

W3ydyeHne MareMaTUKH TO JaHHOW MporpamMme CrocoOCTBYeT (HOPMHPOBAHUIO Yy
yqaumxca JUIHOCTHBIX, MeTaHpe}IMeTHle nu Hpe[[MeTHI)IX pesyanaTOB 06yquM${,
COOTBETCTBYIOIIMX TpeOOBaHUSM  (eepalibHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO OOIIero 00pa3oBaHus.

Kypc «Aaredpa u Hayajia MATEMaTH4Y€CKOI'0 AaHAJTHU32)
JInYHOCTHBIE pe3yIbTaThl:

1) BocnuTaHME POCCHUMCKOM TpakJaHCKOM HWACHTUYHOCTU: IAaTPUOTH3MA, YBAXKEHUSA K
OtedecTBy, 0OCO3HAHMS BKJIa/a OTEYECTBEHHBIX YYEHBIX B Pa3BUTHE MUPOBOM HAYKU;



2) ¢dopMupOBaHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAyKH U OOILECTBEHHON MPAKTHKU;
3) OTBETCTBEHHOE OTHOIICHHE K OOYYCHHIO, TOTOBHOCTh M CIIOCOOHOCTh K CaMOPa3BUTHIO H
€caM000pa30BaHUIO0 Ha MPOTSXKEHUU BCEH KU3HU; CO3HATEIbHOE OTHOILIEHUE K HEMPEphIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIICITHOM MPOo(ecCHOHANBHON 1 00IECTBEHHON ACSITELHOCTH;
4) oco3HaHHBIN BBIOOp OymyIel nmpodeccuoHaaIbHOM MeATeIbHOCTH Ha 0a3¢ OPUEHTHPOBAHUS B
mupe mnpodeccuii U MpodecCHOHANBHBIX MPEANOYTeHUI; OTHOIIECHHE K MpOoQecCHOHATHHON
NESTEIbHOCTH KaK K BO3MOXKHOCTH YYacTUs B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX,
TOCYIapCTBEHHBIX W  OOIICHANIMOHAIBHBIX  TpoOJieM; (OPMUPOBAHHE  YBAKUTEIHLHOTO
OTHOUICHHUS K TPY/Y, Pa3BUTHUE OIbITa YUYaCTHS B COLIUATIBLHO 3HAYUMOM TPY/E;
5) yMeHHE KOHTpPOJHMPOBATh, OLIEHWBATH W AHAIU3UPOBATH MPOIECC M PE3yabTaT yuyeOHOU H
MaTeMaTHYeCKOM 1eATeIbHOCTH;
6) yMEHUE yIPaBJIsATh CBOCH MTO3HABATEILHOM JIEATEIIBHOCTHIO;
7) yMeHUe B3aUMOJEHCTBOBAThH C OJJHOKIACCHUKAMHU, JETbMHU
MJIQJIIIETO BO3pacTa M B3POCIBIMH B 00pa30BaTeIbHOM, OOIIECTBEHHO-TIOIC3HOMW, Y4eOHO-
HCCJIEIOBATENHCKOM, MPOSKTHON U APYTUX BUJIAX JEATEIBHOCTH;
8) KpUTUYHOCTh MBINUICHUS, WHUIMATHBA, HAXOMAYHWBOCTh, AKTUBHOCTh TIPH pPCUICHUH
MaTeMaTUYECKUX 3a/1a4.

MeTtanpeaMeTHbIe pe3yJIbTAThI:
1) yMeHue caMOCTOSTEIHHO ONpPEAEATh LEIH CBOCH JesITeIbHOCTH, CTaBUTh U (POPMYIHPOBATH
JU1s1 ceOst HOBBIE 3a/1a4u B yuéoe;
2) yMeHHE COOTHOCUTh CBOU JEHCTBUS C IUIAHUPYEMBIMU pE3yJIbTaTaMH, OCYIIECTBISThH
KOHTPOJIb CBOCH JEATSIHHOCTH B TPOIECCE JOCTMKEHUS Pe3ysbTaTa, ONMPENeisaTh CIOCOOBI
NEHCTBUI B paMKax MPeIOKEHHBIX YCIOBHM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JACHCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYyalluEeH;
3) yMeHHe CcaMOCTOSITeNbHO MPUHUMATh PEIICHUs, MPOBOAUTH aHAIIU3 CBOEH AESITeThbHOCTH,
MPUMEHSITH Pa3IMYHbIC METOJIbI ITO3HAHMS,
4) BnameHuWe HaBbIKAMHU T[I03HABATENbHOW, YUEOHO-HUCCIENOBATENbCKOW U MPOEKTHOU
JeSITEIIBHOCTH;
5) ¢gopmupoBaHue MOHATHIHOTO ammapaTa, yMEHHs CO3/1aBaTh OOOOIIEHMs, yCTaHABIHBAThH
AQHAJIOTHH, KJIACCH(HUIIMPOBATh, CAMOCTOSTEIHHO BHIOMpPATh OCHOBAHHS W KPUTEPUU IS
KI1acCU(UKALINN;
6) yMEHUE YCTaHABIMBATh MPUIUHHO-CIICICTBEHHBIC CBSI3U, CTPOUTD JIOTHYECKOE PACCYKICHNUE,
YMO3aKII04YeHre (HHIYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUH) U JIENIaTh BBIBOIBI;
7) QopMupoBaHHWE KOMIETEHTHOCTH B  O0JacTH  HCIOJIb30BaHUS  WH(OOPMAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;
8) yMmMeHHE BHJIETh MAaTEMaTHYECKYI0 3a/lady B KOHTEKCTE MPOOJIEMHON CUTyallud B JIPYTHX
JTUCITUIIINHAX, B OKPYKAIOIIEH KU3HU;
9) yMEeHHE CaMOCTOSTEIIBHO OCYIIECTBJIATh MOUCK B PA3IUYHBIX MCTOYHUKAX, OTOOpP, aHAJIW3,
CHUCTeMATH3alMI0 W  KiIaccupukanuioo  uHGopManuu, HEOOXOAUMOW IS pelieHUs
MaTeMaTHYECKUX MpoOJIeM, TPEICTaBIATh € B TOHATHOW (opme; NMPUHUMATH pPEIICHUE B
YCIIOBUSAX HETOJHOM WM W30BITOYHON, TOYHON WU BEPOSTHOCTHOW MH(MOPMAIIUU; KPUTHUECKU
OIICHHBATh U UHTEPIIPETHPOBATH HH(DOPMAIIHIO, ITOTYIaeMYI0 U3 PA3IMYHBIX UCTOYHHKOB;
10) yMeHHe UCTIONB30BaTh MATEMAaTUYECKUE CPEJICTBA HATTIATHOCTH (TpadUuKu, TaOIHIIBI, CXEMBI
U JIp.) JUTSL WIUTFOCTPAITUH, HHTEPIIPETAIIH, apTyMCHTAIINM;
11) ymeHue BBIABUTATH THUIOTE3bl MPH PEIICHWU 3a7aud, MOHUMATh HEOOXOAUMOCTh WX
MIPOBEPKU;
12) moHMMaHWE CYIIHOCTH aNTOPUTMHUYECKUX TPEANUCAHWA ¢ YMEHHE JeHCTBOBAaThH B
COOTBETCTBHUH C MPE/IOKEHHBIM aJITOPHTMOM.

IIpenmeTHble pe3yibTAThI:

1) oco3HaHue 3HaYeHHs] MAaTEMaTUKHU I TOBCEHEBHOM KM3HH YEJIOBEKA;



2) mpencTaBleHHE O MaTeMaTHYeCKOH Hayke Kak cepe MaTeMaTH4ecKOW NesTeIbHOCTH, 00
JTanax e€ pa3BUTHs, O €€ 3HAYMMOCTH I Pa3BUTHUS LIUBUIN3ALINY;
3) yMeHue ONuchIBaTh ABJIEHUS PEaIbHOIO MUPA HA MATEMAaTUYECKOM S3BIKE; MIPEICTABICHHUE O
MaTEMAaTHUYECKUX MOHATHAX U MAaTEMaTUYECKUX MOJEIAX KaK O BaKHEHIIEM MHCTPYMEHTapHH,
IIO3BOJIAIOILIEM ONMCHIBATh U U3ydaTh pa3HbIE IIPOLIECCH] U SBICHUS;
4) npencraBiieHME 00 OCHOBHBIX IMOHATHAX, MJESX M METOJaxX ainredpbl U MaTeMaTU4YecKOro
aHaJIN3a;
5) mnpexacraBieHue O TIpoleccax M SBIEHHAX, HMMEIOUIMX BEPOSTHOCTHBIM XapakTep, O
CTaTUCTHYECKUX 3aKOHOMEPHOCTSAX B pEaIbHOM MHpE, 00 OCHOBHBIX MOHATHUSX JIEMEHTAPHON
TEOPUH BEPOSTHOCTEH; yMEHHE HAXOIUTh U OLIEHWBATh BEPOSTHOCTH HACTYIUIEHUS COOBITUH B
IPOCTEHIINX NPAKTUYECKUX CUTYALUSIX U OCHOBHBIE XapaKTEPUCTUKH CIyYallHbIX BEJIUYUH;
6) BIageHME METOJaMM JI0Ka3aTeIbCTB M AITOPUTMOB pEILEHUs; YMEHHE MX IPUMEHSTbH,
IIPOBOAMTD JJOKA3aTEJIbHBIE PACCYXKACHUSI B X0/1€ PELLEHUS 3a1a4;
7) NpakTU4YEeCKHU 3HaYMMbIe MaTEeMaTUYECKHE YMEHUS U HaBBIKH, CIOCOOHOCTh UX MPUMEHEHMSI K
PELICHNIO MAaTEMaTHYECKUX U HEMaTEeMaTUYECKUX 3a/1a4, [IPEAINOoIaraoiie yMeHue:
* BBIIOJHATH BBIUNCICHUS C JCHCTBUTEIBHBIMM M KOMIUIEKCHBIMH 4YMCIaMH; peularh
paluoOHaJIbHbIE, HppalMOHAIbHbIC, I10KAa3aTeNbHbIE, CTENEHHbIE M TPUTOHOMETPUYECKUE
YPaBHEHHs1, HEPABEHCTBA, CUCTEMBI YPaBHEHHI U HEPABEHCTB;
* pelaTh TEKCTOBBIE 3a/1a4H apu(PMETUYECKUM CIIOCOOOM, C IIOMOILBIO COCTABICHUS U PELLIEHUS
YPaBHEHHUH, CUCTEM YPAaBHEHUI U HEPABEHCTB;
* HCIIOJIb30BaTh aIreOpanyecKuil <«GI3bIK» JJIS ONKCAaHUS IPEIMETOB OKPYXAIOIIEro Mupa u
CO3aHHs COOTBETCTBYIOLIMX MAaTEMaTHUECKUX MOJEIIEH;
*  BBINOJHATH  TOXKIECTBEHHbIE  IPEOOpPa3OBaHUsA  PALMOHAIBHBIX, HPPALHUOHAIBHBIX,
IIOKa3aTeNbHbIX, CTEIICHHBIX, TPUTOHOMETPUUECKUX BBIPAKEHU;
* BBIIIOJIHATD ONEpaLMi HaJl MHOXXECTBaAMU;
* McCIIeI0BaTh (PYHKIMU ¢ HOMOILBIO IPOM3BOIHON M CTPOUTH UX IpaduKy;
* BBIYUCIIATH IUIOMIAaAU (GUTYp U 0OBEMBI T€J C TOMOUIBIO ONPEAETIEHHOTO HHTErpaa;
* TPOBOJUTH BBIYUCICHUE CTATUCTHUECKUX XAPAKTEPUCTHK, BBIMOJHATh NPUOIMKEHHBIE
BBIUMCIICHUS],
* peraTb KOMOMHATOPHBIE 3a/1a4H.
8) BIaJeHME HaBbIKAMHM HCIOJb30BAaHUS KOMIIBIOTEPHBIX MpOrpaMM TpU  PELICHUH
MaTEMaTUYECKUX 3a/a4.

Kypc «I'eomerpus»

W3ydyeHne reomMeTpuM I0 JAaHHOW IporpaMMe cCrnocoOCTByeT (OPMHUPOBAHUIO Y
ydaluxcsd JMYHOCTHBIX, METalpeIMETHbIX, MPEAMETHBIX pe3yJlbTaTOB 00y4YeHus,
COOTBETCTBYIOIIMX TpeOOoBaHMUIM (helepallbHOI0 TroCyJapCTBEHHOI0 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOI'O 0011ero o0pa3oBaHusl.

JIn4yHOCTHBIE pe3yabTaThl:

1) BocnuTaHWe POCCHUMCKOM TpakJaHCKOM MAEHTUYHOCTH: MATPUOTH3MA, YBAXKEHUS K
OtedecTBY, 0OCO3HAHMS BKJIa/la OTEUECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOI HAYKU;

2) ¢opMHpOBaHHE MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HayK{ ¥ 0OIIIECTBEHHOW NMPAKTUKU;

3) OTBETCTBEHHOE OTHOIIEHWE K OOY4YEeHHI0, TOTOBHOCTh U CIIOCOOHOCTh K CaMOPa3BUTHIO U
caM000pa30BaHUIO Ha MPOTSKEHUU BCEH >KU3HU; CO3HATEIbHOE OTHOIIECHHE K HEMPEpPHIBHOMY
00pa3oBaHMIO KaK yCIOBUIO YCIIENTHOHN MPodeCcCHOHaTBLHOM M OOIIIECTBEHHOM IESITEIbHOCTH;

4) oco3HaHHBIN BBIOOD Oyaymieil mpodeccnoHaIbHOM AesITeIbHOCTH Ha 0a3e OpUEHTUPOBAHUS B
Mupe npodeccuii U mpo- (ecCHOHANbHBIX MPEANOYTEHHH; OTHOIIEHHE K MPOQeCcCHOHATbHON
NEeSITeIbHOCTH KaK K BO3MOXKHOCTM y4YyaCTHs B PpEIHIEHWH JIMYHBIX, OOIIECTBEHHBIX,
rOCyIapCTBEHHBIX U  OOIIEHAIMOHAIBHBIX MpobsieM; (GOPMUPOBAHHE  YBAKUTEIHHOIO
OTHOLIECHHUS K TPYZy, PA3BUTHUE OIBITA YUYACTHS B COLMATIBHO 3HAYUMOM TPYAE;

5) yMeHue KOHTpOJHPOBATh, OLICHWBATh U aHAJIU3UPOBATh IPOLIECC M PE3yibTaT yuyeOHOH
MaTEMaTUYECKOH 1eATEIbHOCTH;



6) yMEHHE YIPaBIISATh CBOCH MO3HABATEIBHOMN IEATCILHOCTHIO;

7) yMEHHE B3aMMOJICHCTBOBATh C OJTHOKJIACCHUKAMH, JIETHMHU MJIQJIIIIETO BO3PACcTa M B3POCIBIMH
B 00pa30BaTenbHOW, OOIIECTBEHHO-TIOJE3HOW, Y4eOHO-UCCIEA0BATEIBCKOM, MPOEKTHON U
JIPYTHX BUIAX JACSITCIbHOCTH;

8) KPUTUYHOCTh MBIILICHUS, WHHUIIMATHBA, HAXOJYUBOCTb, AKTUBHOCTH TMPH PEIICHUU
MaTEeMaTHYCCKHX 3a/1a4.

MeTanpeaMeTHbIe pe3yJibTaThl:

1) yMeHHEe caMOCTOSATEIBHO ONPEACIIATh LEIH CBOCH JCATEIbHOCTH, CTABUTh U (DOPMYIIHMPOBATH
JUTsE ce0s1 HOBBIE 3a/1a4u B yu€oe;

2) yMCHHE COOTHOCHUTH CBOM JICHCTBUS C IUIAHUPYEMBIMH pe3yJIbTaTaMH, OCYIIECTBIIAThH
KOHTPOJIb CBOCH JEATEIIbHOCTH B MPOIIECCE JOCTUKCHHUS Pe3yibTaTa, OMPEACTSITh CIIOCOOBI
JEHCTBUI B paMKax MPEIOKCHHBIX YCIOBHIA U TpeOOBaHUH, KOPPEKTUPOBATH CBOM JCHCTBHS B
COOTBETCTBUU C U3MEHSIOLLEHCS CUTYyallUEH;

3) yMeHHEe CaMOCTOSTEIbHO MPUHUMATh PEIICHHUs, MPOBOJUTH aHAIM3 CBOCH JEATEIbHOCTH,
NPUMEHSTH Pa3JInYHBIC METO/IbI TIO3HAHUS;

4) BlaJicHUE HaBBIKAMHU II03HABATEIILHOM, Y4COHO-HCCIIEOBATEIIBCKOH UM TPOCKTHOM
JIEATETHLHOCTH;

5) dopMupoBaHHE MOHATHIHOTO armapara, yMEHHUS CO3/1aBaTh OOOOIICHUS, yCTaHABIUBAThH
aHAJIOTHH, KJIacCH(UIIMPOBATh, CAMOCTOSTEIBHO BBHIOMpPATh OCHOBAHUS M KPUTCPHH IS
KJIAaCCU(DUKALINH;

6) yMEHHE YCTaHABJIMBATH MPUYNHHO-CIICACTBEHHBIC CBSA3H, CTPOUTH JIOTHYECKOE PACCYKICHHE,
YMO3aKJIt04YeHUe (MHAYKTUBHOE, ICAYKTUBHOE H 110 aHAJIIOTUH) U JIeJIaTh BBIBOJIBI;

7) dopMmupoBaHHE KOMIIETCHTHOCTH B  OOJACTH  HCIOJIB30BaHUS  MH(DOPMAI[HOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA;

8) yMeHHe BHICTh MAaTEMaTHUYCCKYI0 3a7ady B KOHTEKCTE MPOOJEMHOW CHTyallMd B JPYTUX
JUCIUATUTMHAX, B OKPYIKAIOIIeH JKU3HU;

9) yMeHHE CaMOCTOSATEIIBHO OCYIIECTBIIATh MOUCK B Pa3IUYHBIX MCTOYHHKAX, OTOOpP, aHAIIU3,
CHUCTEMaTH3allMl0 W Kilaccupukanuio  uHGOpMAIMHM, HEOOXOMUMOW  JIIsl  peIICHUs
MaTeMaTHYECKUX MpOOJeM, MPEACTaBIATh €€ B TMOHATHON (opMe; NMPHHUMATH pEIICHHE B
YCIIOBHSIX HEMOJHOW MM U30BITOYHON, TOYHOW HMJIM BEPOSTHOCTHON MH(GOpPMAIIMU; KPUTHICCKU
OILIEHUBATh U UHTEPIPETUPOBATH HH(POPMAITHIO, ITOJTYJaeMYIO U3 Pa3IUYHBIX HCTOUHHKOB;

10) yMeHHEe UCTIONB30BATh MATEMATHIECKHUE CPEJICTBA HATIATHOCTH (TpaduKu, TaOJIHIIBI, CXEMbI
U JIp.) IS WJUTFOCTPALIMH, HHTEPIIPETAIIMH, apTyMEHTAIUH,

11) yMeHue BBIIBUTATh TUINOTE3bl TPU PEIICHWUH 33Jaud, MOHHUMATh HEOOXOIMMOCTh HX
NIPOBEPKH;

12) mOHMMaHWE CYIIHOCTH AQITOPUTMUYECKUX TMPEANUCAHUA W YMEHHE JeHCTBOBaTh B
COOTBETCTBHUH C TPEIOKEHHBIM aJITOPUTMOM.

IIpeamMeTHbIe pe3yabTaThI:

1) oco3HaHMe 3HAYEHUS MATEMATHUKH IS TIOBCEHEBHOM KH3HH YEIIOBEKa,

2) mpencTaBlieHHEe O MaTEeMAaTHYeCKOM Hayke Kak cepe MaTeMaTH4eCKOH AesTeNbHOCTH, 00
sTanax e€ pa3BUTHS, O €€ 3HAUUMOCTH JIJISl Pa3BUTHSI [IUBUITH3AIINH;

3) yMeHHE ONUCHIBATh SIBJICHHS PEaTbHOTO MHpPAa HA MAaTEMAaTHUYECKOM SI3BIKE; MPEICTABJICHUE O
MaTeMaTHYECKUX MOHITHAX M MAaTeMaTHYECKMX MOJENIX KaK O BaKHEHIIEM WHCTPYMEHTAPHH,
MIO3BOJISIOIIEM OIMUCHIBATH M U3YyUaTh Pa3HbIC MPOLIECCHI U SIBIICHHUS,

4) npejcraBiaeHre 00 OCHOBHBIX MOHATHSX, HACSIX U METOIaX T€OMETPHH;

5) BiageHWEe METOJaMM JI0KAa3aTeIbCTB M aJTOPUTMOB PCIICHHS, YMCHHE WX TNPUMCHSTH,
NIPOBOJIUTH JOKa3aTeIbHbBIC PACCYKICHUS B XO/I€ PEIICHUS 3a/ay;

6) NPaKTUYECKH 3HAYMMbIC MAaTEMATUYCCKHE YMCHHUS U HABBIKH, CIOCOOHOCTh UX MPUMEHEHHUS K
PELICHUIO MAaTEMAaTHIECKUX M HEMAaTeMaTHYSCKUX 3a7ad.

7) BiageHWE HaBBIKAMHM KCIIOJIb30BAaHHMS KOMITBIOTEPHBIX MPOrpaMM TMPH  PEIICHUU
MaTEeMaTHYCCKHX 3a/1a4.



IInanupyemble pe3yabTaThl 00y4eHHs Kypca ajired0pbl M1 Ha4aJ MATeMaTHYeCKOro aHaInu3a
10 — 11 kaaccos

Yuciia v BeJIMYUHBI

BbInyCKHUK HAY4YUTCSH:

* OIIEpPUPOBATh MOHATHEM paJiMaHHAst Mepa YIiia, BBITOIHATH MPE0Opa3oBaHMs paIHaHHONW MEPhI

B I'PaJyCHYIO Y IPalyCHON MEPHI B paJUaHHYIO;

* OIEpUPOBaTH MOHATHEM KOMIUIEKCHOTO YHMCIIA, BBINOJHATH apU(METHUECKUE OIEpaluu C

KOMIUIEKCHBIMU YHCIIAMU;

* u300pakaTh KOMIUIEKCHBIE YHCIa HAa KOMIUIEKCHOW IUIOCKOCTH, HAaXOAMTh KOMIUIEKCHYIO

KOOpJMHATY YUCIIA.

BbInyCKHUK MOJYYUT BO3MOKHOCTD:

* HCIIOJIB30BATH PA3JIMYHBIE MEPHI U3MEPEHHUs YIJIOB IIPU PEIICHUM I€OMETPUYECKHX 3ajad, a

TaK)Ke 3a7]a4 U3 CMEXHBIX JMCLUIUIMH;

* IPUMEHATh KOMIUIEKCHBIE YHCIA IS PELIEHUs aJIreOpandeckux ypaBHEHUH.

Breipakenus

BbeInyCKHUK HAy4YuTCH:

* OIEpUpOBaTh MOHATUSAMHU KOPHS N-Il CTENEHHU, CTENEHU C PALMOHAIBHBIM IIOKa3aTelIeM,

CTEIIEHU C JCHCTBUTEIbHBIM IT0Ka3aTeeM, Jorapudpma,

* IPUMEHSTH MOHATUS KOPHA N-U CTENEHH, CTENEHHU C PALlMOHAIBHBIM I10Ka3aTeieM, CTENEHH C

JIeMCTBUTENIbHBIM TIOKa3aTeNeM, Jjorapudma 1 X CBOMCTBA B BBIYUCICHUAX U IPU

peLIeHNH 3a/1a4;

* BBINOJIHATH TOX/AECTBEHHbIE Pe0OPa30BaHusl BBIPAKEHUH, COEPIKAIUX KOPEHb N-i CTEeNeHH,

CTETICHU C PALlMOHAJIHLHBIM ITOKA3aTeNIeM, CTETIEHb C IEHCTBUTEIIBHBIM MTOKa3aTeIeM, JIorapudm;

* OIIEpUPOBAThH MOHATUAMHU KOCHUHYC, CUHYC, TAHI'€HC, KOTAaHI'€HC YIJIa II0BOPOTa, apKKOCHHYC,

apKCUHYC, apKTaHI€HC U aPKKOTaHT€HC;

* BBITNOJIHATD TOXIECTBEHHbIE IPE0OPa30BaHUs TPUTOHOMETPUUECKUX BBIPAXKEHUH.

BbInycKHUK MOJYYUT BO3MOKHOCTD:

* BBINOJIHATE MHOTOIIArOBBIE IPEOOpa30BaHMsl BBIPAKEHUH, NpPUMEHssT LIMPOKHH Habop

Croco00B U MPUEMOB;

* IPUMEHSATh TOKIECCTBEHHBIE NMPE0Opa30BaHUsl BBIPAXKEHUM Ui pEIIeHUs 3a/1a4 U3 Pa3IUUHbIX

paszenoB Kypcea.

YpaBHeHus] M HEPABEHCTBA

BbinyckHUK HayuMTCS:

* pewarb UppalMoOHaIbHbIE, TPUTOHOMETPUUYECKHE, IOKa3aTelbHble U JiorapupMUUecKue

YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI;

* pemaTh ajaredpanyecKue ypaBHEHHUs] HA MHOXECTBE KOMIJICKCHBIX YHCET,;

* IOHUMAaTh ypaBHEHHE KaK BAKHEHIIYI0 MaTEMaTHUECKYI0 MOJENb JJIsl ONMMCAHUS U U3YYEHUS

pa3sHOOOpa3HbIX peabHBIX CUTYAlUi, peIlaTh TEKCTOBBIE 3a/1a4M alNreOpanyeckuM METOI0M;

* IPUMEHSATH TpapuuecKue MpeICTaBICHUs ISl HCCIIeI0BaHUsl YpaBHEHUH.

BbInyCKHUK NOJYYHT BO3MOKHOCTD:

* OBJaJETh NpUEMaMU DPELICHUS YpaBHEHHM, HEPABEHCTB U CUCTEM YpPAaBHEHU; MPUMEHSTbH

anmapar ypaBHEHHH [l peleHus pa3Ho0Opa3HbIX 3a/1a4 U3 MaTeMAaTUKU, CMEXKHBIX IIPEIMETOB,

MPAKTUKU;

* IPUMEHSATH TpapuuecKue NpeACTaBICHUs ISl UCCIeI0OBaHMs ypaBHEHUH, HEPAaBEHCTB, CUCTEM

YpaBHEHUH, COAEPKAIIUX TapaMeTpBhI.

DOyHKIUHA

BbinyCKHUK Hay4YuTCH:

* MOHUMATh W HCHOJb30BATh (DYHKIIMOHAJIBHBIE MOHATHUS, SI3bIK (TEPMUHBI, CUMBOJIHYECKUE

0003HaveHMS ),

* BBITMOJIHATH OCTPOEHUE TPapUKOB (PYHKIUN C TOMOIIBIO FEOMETPHUECKUX MPEOOpa3OBaHMIA;

* BBINOJHATH MOCTPOEHHE TpaduKOB BUAA Y = VX , CTENEHHBIX, TPUTOHOMETPUYECKHX,

00paTHBIX TPUTOHOMETPUUYECKUX, TTOKA3ATENbHBIX U JOrapuPMUUECKUX (QYHKINN;



* HCCIJIEZIOBAaTh CBOMCTBA (DYHKIIMIA;
* MOHUMAaTh (YHKIMIO KaK Ba)KHEHIIYI0O MaTEeMaTHYECKYI0 MOJENb AJIs OMUCAHUS MPOIECCOB U
SIBIICHUH OKPY)KAIOIIET0 MHpA, TNPUMEHATh (YHKIIMOHAIBHBIA S3BIK JJIS OIHCAaHUS U
HCCJIEIOBAHMSI 3aBUCUMOCTEN MEXy PU3NUECKUMH BEIMYMHAMH.
BbINYCKHUK MOJYYUT BO3MOKHOCTh:
* MPOBOJUTH HCCIIEIOBaHUS, CBA3aHHBICE C H3YYEHHEM CBOWMCTB (YHKIUN, B TOM YHCIE C
MCII0JIb30BaHUEM KOMIIBIOTEPA;
* UCTOJIb30BaTh (PYHKIMOHAIbHBIE MPEICTABICHUS U CBOMCTBA (PYHKIIMI AJIsl pellIeHus 3a1a4 U3
pa3IMYHBIX Pa3AeioB Kypca MAaTEMAaTUKH.
DJieMeHTbl MAaTeMATHYeCKOr0 aHAIU3A
BbINyCKHUK HAYYHMTCS:
* MPUMEHATH TEPMUHOJIOTUIO U CUMBOJHKY, CBS3aHHYIO C MOHSATUSMHU IpeJeN, MPOU3BOJIHAS,
nepBooOpaszHasl 1 UHTETpal;
* HAXOJIUTh Mepezen QYHKIUY;
* pelaTh HEpaBeHCTBA METO10M UHTEPBAJIOB;
* BBIYHCIISATH IPOU3BOIHYIO U IEPBOOOPA3HYIO (QYHKIINH;
* MCII0JIb30BATh [IPOU3BOIHYIO JUISl UCCIEA0BAaHUS U IOCTPOEHUs IpauKoB (yHKIUI;
* IOHUMATh T€OMETPUYECKHI1 CMBICII TPOU3BOTHON U ONPEAENEHHOTO HHTETpaIa;
* HaXOAWUTh BTOPYIO IPOU3BOIHYIO, IOHUMATh €€ FeOMETPUIECKUH 1 (PU3MUECKHIA CMBICIT;
* BBIYHCIIATH ONPEAeNEHHBIN HHTETPa;
* BBIYUCIISATH HEONIPEAEIEHHBIA UHTETpaJL.
BbInycKHUK MOJIYYUT BO3MOKHOCTD:
* copMHUpOBaTh NPEICTABIECHUE O MPUMEHEHMHM TI'€OMETPUUECKOIO CMbICIAa NPOU3BOJHON U
MHTETpasia B Kypce MaTeMaTHKH, B CMEKHBIX AUCLIUILTHHAX;
* chopMupoBaTh 1 yriyOuTh 3HaHUSI 00 HHTETpaJe.
JJ1eMeHThl KOMOMHATOPUKH, BEPOSITHOCTH M CTATHCTHKH
BbInyCKHUK HAYYHTCS:
* pematb KOMOMHATOPHBIE 337]a4l HAa HAXOXK/IEHUE KOTMYEeCTBa 00BEKTOB WM KOMOMHAIIHIA;
* npuMeHATh hopmy 6mHOMa HbIoTOHA 171 TpeoOpa3oBaHus BEIPAXKEHUI;
* UCIONB30BaTh METOJ MaTeMaTH4YeCKOW HHIYKIUU JUIsl J0Ka3aTelbCTBA TEOPEM U PEIICHUS
3a/1ay;
* HCIIOJIB30BATh CIIOCOOBI MPEICTABICHHS U aHAIM3a CTATUCTUYECKUX JaHHBIX;
* BBITIOJTHATD OTIEPALIMHU HaJl COOBITUSMHU M BEPOSTHOCTSIMH.
BbInyCKHUK MOJIYYUT BO3MOKHOCTD:
* HAyYUThCS CHEIUATBHBIM ITPUEMaM pelIeHUs] KOMOMHATOPHBIX 3a]1a4;
* XapaKTepU30BaTh MPOIECCHI U SIBICHUS, UMEIOIINE BEPOSITHOCTHBINA XapaKTep.
Inanupyemsle pe3ybTaThl 00yueHus: Kypca reomerpuu 10 — 11 kiaaccos
BbInycKHUK HAYyYMTCS:
* OIepUpOBaTh MOHATUSIMU: TOUKA, MpsSMas, IUIOCKOCTb B IMPOCTPAHCTBE, MApaLIEIbHOCTh U
NEPIEeHIUKYISIPHOCTD MPSIMBIX H MJIOCKOCTEH;
* pacno3HaBaThb OCHOBHBIE BHJbl MHOTOIPDAaHHUKOB (TpH3Ma, MUpaMHla, MPSIMOYTOJbHBIN
napasuienenumne, Kyo);
* 1300pakaTh TEOMETPUUYECKUE (PUTYPHI C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB;
* U3BJIEKaTh MH(GOPMAIUIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYpax, MPEACTaBICHHYIO
Ha YepTekax;
* IpuMeHsTh Teopemy [ludaropa npu BEIYUCICHUHU IIEMEHTOB CTEPEOMETPHUECKUX PUTYD;
* HaXOJIUTh OOBEMBI U IJIOMIAAHN MOBEPXHOCTEN MPOCTEUITUX MHOTOTPAHHUKOB C MPUMEHEHUEM
opmyur;
* pacrio3HaBaTh Tejia BpallleHUs: KOHYC, IUJIMHAP, chepy U 1ap;
* BBIUUCIATh OOBEMBI W IUIOMIAJAM TOBEPXHOCTEH MPOCTEUIINX MHOTOTPAHHUKOB U Tel
BpaIIeHUs C TOMOIIBI0 (GOPMYIT,
* ONEPUPOBATH MOHATHEM «ICKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBEY;



* HaXOAMUTh KOOPIUHATHI BEPIINH KyOa U MPSMOYTOJILHOTO Mapajliesenures1a;

* HaXOJUTh IPUMEpPbl MAaTEMaTHYECKUX OTKPBITMH M MX aBTOPOB, B CBS3M C OTCUYECTBEHHOH U
BCEMHUPHOU UCTOPHUEH;

* IOHMMATh POJIb MaTEMAaTUKH B pa3BUTUU Poccum.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX IIPEIMETOB!

* COOTHOCHUTh Aa0CTpPAKTHbIE I'€OMETPHUUECKUE MOHATUS U (DAKThI C peabHBIMH >KU3HEHHBIMU
00BEKTaMU U CUTYalUSIMU;

* HCIIOJIb30BaTh CBOMCTBA IPOCTPAHCTBEHHBIX I€OMETPUYECKMX (UIYp JUIsl pelleHus 3anay
IIPAKTUYECKOIO COJIEP/KAHUS;

* COOTHOCHUTD IIIOIIAIN IOBEPXHOCTEH TeNl OJJMHAKOBOM (DOPMBI U pa3IMUHOIO Pa3Mepa;

* OlEHUBATh (POPMY MPaBHUIBHOTO MHOTOTPAHHUKA TMOCJE CIUJIOB, CPE30B U T. M. (ONpEnesnsiTh
KOJINYECTBO BEPILUH, pEOep U rpaHell MOITy4E€HHbIX MHOTOTPAaHHUKOB).

BbInyCKHUK MOJIYYUT BO3MOKHOCTh HAYYUTHCH:

* IPUMEHATH IS PELICHUs 3a]ja4 TeOMETpUUECKUE (PaKThl, €CIH YCIOBHS IPUMEHEHUS 3aaHbl B
ABHOU (opMme;

* pelaTh 3a/1auy Ha HaXOXKJIEHHE F€OMETPHUUECKUX BEIMYHMH 110 00pa3laM WiK alropuTMam;

* JIeIaTh IJIOCKHUE (BBIHOCHBIE) YEPTEXKU U3 PUCYHKOB OOBEMHBIX (UTYp, B TOM YHCIIE PUCOBAThH
BUJ CBEPXY, COOKY, CTPOUTH CEUEHHsI MHOTOTPaHHHUKOB;

* W3BJICKATh, HMHTEPIPETUPOBATH M TPEOOPa3OBBIBATh HHPOPMALUIO O TEOMETPUUYECKHUX
¢durypax, NpeAcTaBICHHYIO Ha YepTexax;

* MPUMEHATh TeOMETpUYecKre (PAaKTHI JUIs PEUIeHUs 337ad, B TOM YHCIE IPEIoJararimx
HECKOJIbKO LI1aroB pereHus;

* ONIMCBIBATh B3aMMHOE PACIIOJIOKEHUE MIPSIMBIX U IIJIOCKOCTEH B IPOCTPAHCTBE;

* (popmynupoBaTh CBOMCTBA U PU3HAKH (PUTYD;

* JIOKa3bIBaTh T€OMETPUYECKHUE YTBEPKICHMUS;

* 33J1aBaTh IJIOCKOCTh YPaBHEHHUEM B JIEKapTOBON CHCTEME KOOPAMHAT;

* BJAJETh CTAHJAPTHOM Kiaccu(puUKalueld MNpPOCTPAHCTBEHHBIX (Uryp (mupamujibl, MpPU3MBI,
napauleIeIuIebl);

* WCIIOJIb30BAaTh CBOMCTBA TE€OMETpUYECKHX GUTYp UId pELIeHUs 3a4ad IMPaKTUYECKOTro
XapakTepa ¥ 3a/1a4 u3 Apyrux oonacteil 3HaHUM;

* pemath NpocTeine 3aJa4l BBEIEHUEM BEKTOPHOTO Oa3uca.

Pazpnen 2.

Coaep:xanue yueOHoro npegmera «Maremartuka (ajaredpa, reomerpus)»

AJredpa M Ha4YaJl MAaTeMATHYECKOr0 aHAJIN3a
IloBTOpPEHME
Pemenne 3aga4 ¢ MCIOIB30BaHUEM CBOMCTB YMCEI M CUCTEM CUUCIIEHUS, IEIUMOCTH, JOJIEH U
4acTel, MPOLIEHTOB, MOAYJIEH 4ucell. PerieHue 3amad ¢ UCHOJIB30BAHUEM CBOMCTB CTEIECHEN U
KOpHEH, MHOTOYJIEHOB, MPe0Opa30BaHUN MHOTOUJICHOB M JPOOHO-PAIIMOHATBHBIX BBIPAKCHUM.
Pewrenue 3ana4 ¢ UCnoJIb30BaHUEM I'PAyCHOM MephI yriia. Moyl YUCiIa U €ro CBOMCTBA.
Pemenue 3amau Ha JBUKEHHE U COBMECTHYIO pabOTy, CMECH U CILIaBbl C MMOMOUIBIO JIMHEHHBIX,
KBaJPaTHBIX U APOOHO-PAIIMOHANBHBIX YPABHEHUH U UX CHCTEM.
Pemenne 3ama4 ¢ MOMOIIBIO YMCIOBBIX HEPABEHCTB C OJHOW NEPEMEHHOM, ¢ NMPUMEHEHUEM
n300pakeHHsI YMCIOBBIX IPOMEKYTKOB. Perienue 3a/1au ¢ UCIoJIb30BaHUEM YHCIOBBIX (DYHKIIHUN
u ux rpaduxos. Mcnons3oBaHue CBONCTB U TpadUKOB JIMHEHHBIX U KBAJPAaTUUYHBIX (DYHKIUH,
06paTHON MPOMOPIMOHANLHOCTH U yHKIuH Y = v/x. ['paduueckoe pelneHne ypaBHEHHI U
HEPaBEHCTB.
Hcrnonbs3oBanue onepamnuil HaJi MHOKECTBAMH M BBICKA3bIBAHHUSIMHU.
Hcrnonb3oBaHrEe HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOM IIEPEMEHHOM, YHCIOBBIX
IIPOMEXKYTKOB, UX 00beIUHEHHI U nepeceueHuil. [IpuMeHeHne mpu pemeHUu 3a7ad CBOMCTB
apu(METHUECKOW U T€OMETPHUUECKONW MPOrPeccCHH, CYMMHUPOBAHHUS OCCKOHEYHOH CXOJsIIencs
TEOMETPUYECKON MPOTPECCHUH.



MHoxecTBa (YUCIIOBBIE, TEOMETPUYECKUX (UTYp). XapaKTepHUCTUYECKOE CBOMCTBO, 3JIEMEHT
MHOJKECTBa, IIyCTO€, KOHEYHOe, OeckoHeyHoe MHOKecTBO. CrocoObl 3alaHus MHOMKECTB.
[TonmMHOkecTBO. OTHOLIEHMS] NPUHAUIEKHOCTH, BKIIIOUEHMS, paBeHcTBAa. Onepauuu Hax
MHokecTBaMu. Kpyru Ditnepa. Koneunsie 1 0eckOHEUHbIE, CYETHBIEC U HECUETHBIE MHOXKECTBA.
VctuHHBIE ¥ JIOKHBIE BBICKA3bIBAaHMS, OMNEpallMd HAJ  BBICKAa3bIBAaHMSAMU. AJredpa
BbICKa3pIBaHUM. CBA3b BBICKa3bIBAHUW C MHOXKECTBaMU. KBaHTOpBI CyIIECTBOBAaHUS U
BCEOOIIHOCTH.

3akoHbl JIOTMKA. OCHOBHBIE JIOTMYECKHWE TIpaBWia. PemeHue joruyeckux 3ajad ¢
MCII0JIb30BaHUEM KPYIroB Dilliepa, OCHOBHBIX JJOTUUYECKHUX ITPABUIL.

Ymozakmouenus. OOOCHOBaHMA M JIOKa3aTeIbCTBO B MaTemaTuke. Teopembl. Buubl
MaTeMaTUYECKUX  yTBEpKIeHHM. Buael gokasarenscTtB. Maremaruyeckas HHIYKLHS.
VYTBepkaeHHe, O00paTHOE JaHHOMY, [POTHUBOIOJIOXKHOE, OOpaTHOE MPOTHUBOMOIOKHOMY
naHHoMy. [Ipu3Hak U cBOMCTBO, HEOOXOAMMBIE U IOCTATOUHBIE YCIIOBUSI.

OcHoBHas Teopema apudmeruku. OcTtaTku W cpaBHeHUs. Anroputm EBknupa. Kuraiickas
teopema 00 ocrarkax. Mamas Teopema depma. q-WUYHBIE CUCTEMBbI CUYHUCIHCHHUS. DyHKIUS
Dilsiepa, 4UCI0 U CyMMa JeIUTENIed HaTypallbHOTO YUCIIA.

Panuannas mepa yria, TPUIOHOMETpPHYECKAs OKPYXHOCTb. TpuroHomerpuueckue (GpyHKUUU
yricen U yrioB. GopMyibl IPUBEICHUS, CIOXKEHHSI TPUTOHOMETPUUYECKUX (YHKIUH, HOPMYIIbI
JBOWHOTO W TIOJOBMHHOTO aprymenta. [IpeoOpa3oBaHue CymMMbl, pa3HOCTH B IPOW3BEICHHE
TPUTOHOMETPHUECKUX (QYHKIHI U HA000POT.

Hymm ¢yHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbospiiee n HanMeHbIee
3HaueHne pynkuuu. lepuonnueckne QyHKIMH W HAUMEHbIIUWN mepuoa. YETHbIE U HEUETHBIC
¢ynkuuu. Tpuronomerpuueckue (GYHKIMKM YHCIOBOTO aprymenrta. CBoiictBa W Tpaduku
TpuroHoMmerpuueckux GyHkiui. OOpaTHble TpUTOHOMETpUYECcKHe (GYHKIMM, HX TJaBHbIE
3HaYeHHs, cBoWcTBa u  rpaduku. TpuroHomerpuyeckue ypaBHeHHs. OIHOPOAHBIC
TPUTOHOMETPUYECKUE ypaBHEHUs. PellleHne NpocTEeHIINX TPUTOHOMETPUUYECKHUX HEPaBEHCTB.
[Ipocreiimne cuCTEMbl TPUTOHOMETPUUYECKUX YPABHEHUM.

Crenenp ¢ AEWCTBUTENBHBIM IOKA3aTeNIeM, CBOMCTBA creneHu. IIpocreiimme noka3aTesbHbIE
ypaBHEeHUs U HepaBeHCTBa. [lokazarenbHass QyHkuus u ee cBoiictBa u rpaduk. Yucno e u
byHKLHS.

Jlorapudm, cBoiictBa norapudma. Jlecaruunbsiii U HaTypanbHbIN Jorapudm. I[IpeobpazoBanue
norapumuueckux  BblpaxeHuil.  Jlorapudmuueckwe — ypaBHEHHS M HEPaBEHCTBA.
Jlorapudmuueckas GyHKLHS U €€ CBONCTBA U rpaduK.

Crenennas ¢GyHKIUS U ee CBOMCTBa U rpaduk. UppannoHalbHbIe YypaBHEHHUS.

IlepBruHbIE NPEICTABICHUS O MHOXECTBE KOMIUIEKCHBIX 4HUCeN. [[eHCTBHS C KOMIUIEKCHBIMU
yrciaamMu. KommiekcHo conpsibkeHHbIe uncna. Moaylb n apryMeHT yuciia. Tpuronomerpudeckas
¢dbopMa KOMIUIEKCHOTO uKcia. Pelienue ypaBHEHUI B KOMITJIEKCHBIX YHCIIaX.

Meton uHTepBanoB Ais pelieHust HepaBeHCTB. [IpeoOpasoBaHus rpadukoB (QyHKIUI: CIBUT,
YMHOXEHHE Ha YHCII0, OTPAKEHUE OTHOCUTENIbHO KOOPAMHATHBIX oceil. I'paduueckure mMeTombl
pellleHUs] ypaBHEHUH M HEPABEHCTB. PelleHMe ypaBHEHUMH M HEPABEHCTB, COJEPIKAIIMX
MIEPEMEHHYIO TIOJT 3HAKOM MOJIYJISL.

CucreMbl TOKa3aTeNbHBIX, JOTApUOMUUYECKUX W HPPANHOHANBHBIX ypaBHEHUH. CHCTEMBI
MOKa3aTeNIbHbIX, JOrapu(MUUECKUX U HPPALMOHATILHBIX HEPABEHCTB.

B3anmuo obparnbie pyHkimu. I'paduku B3auMHO 00paTHBIX (YHKIUIA.

VYpaBHEHHUsI, CHCTEMBI YPABHEHUH C TAPAMETPOM.

®opmyna bunoma HrploroHa. PemieHune ypaBHEHHMI CTENEHU BbIlE 2 CIEUHUAIBHBIX BUJOB.
Teopema Buera, Teopema besy. IlpuBoaumble W HENPUBOAWMBIE MHOTOYIEHBI. (OCHOBHas
Teopema anreOpbl. Cummerpuueckue MHorowileHbl. lLlenouncieHHble U 1elO3HAYHBIE
MHOTOUJICHBI.

OyHKIHH «IpoOHAs YaCTh YUCIIa» U «IIeJiasi YacTh YHCIIa.

HuodanTtossl ypaBuenus. Llemnsie apoou. Teopema depma 0 cymme KBaJIpaToB.

CyMMBI U psifibl, METOJIbI CYMMHUPOBAHUS ¥ PU3HAKU CXOJAMMOCTH.



TeopeMsl 0 PUOTMKEHUN AEUCTBUTEIBHBIX YHCEN PALIMOHATIBHBIMH.

MHoecTBa Ha KOOPAUHATHOM MIIOCKOCTH.

Hepasenctso Koum — ByHAKOBCKOro, HepaBeHCTBO MeHCceHa, HepaBeHCTBA O CPEIHHX.
[Tonsatue mnpenena ¢yHkuuu B Touke. [loHsTtne mnpeaena QyHKIUM B OECKOHEYHOCTH.
AcumnroTsl rpaduka ¢yHkuud. CpaBHEHHE OECKOHEYHO MalbIX M OCCKOHEYHO OOJBIIHX.
HenpepsiBHOCTh (pyHKITMU. CBOMicTBa HeNpephIBHBIX (yHKIMi. Teopema Beliepmrpacca.
Huddepenumupyemocts ¢ynkumu. [IpomsBoanas ¢ynkuumu B Touke. KacarenpHas k rpaduky
byakuun. ['eoMeTpudeckuii 1 GU3MYECKUN CMBICT MPOU3BOAHOM. [I[puMeHeHHEe MPON3BOIHON B
¢usuke. [IponsBoanbie aneMenTapHbIX GyHkmii. [IpaBuna quddepenumupoBanusi.

Bropas npousBoaHas, e€ reomeTpruuecKuii 1 (pU3NYECKUNA CMBICIL.

Touku skcTpemMyMa (MakcMMyMmMa M MUHUMYyMa). MccienoBaHue 3ieMEHTApHBIX (YHKIWN Ha
TOYKM B3KCTpeMyMma, HauOojblllee M HaUMEHbIIEe 3HAYCHHWE C IIOMOLIbI IPOU3BOAHOI.
[Toctpoenue rpadukoB GYHKIMI ¢ TOMOIIBIO MPOU3BOAHBIX. [I[puMeHEHHEe MPOU3BOTHON TpU
peweHny 3a1ad. HaxoxneHue skcTpeMyMoB (YHKIHMN HECKOIBKHX IEPEMEHHBIX.
[lepBooOpaznas. Heonpenenéunsiii uHTerpan. I[lepBooOpas3Hble >IEeMEHTApHBIX —()YHKITHIA.
[Tnomane kpuBonuHelHoil Tpamenuu. @opmyna Herotona-Jlel6nuna. OnpenenéHHbIN
uHTerpan. Beluncienue muiomaned IiocKux (uryp 1 oObEMOB Tel BpallleHUS C I[TOMOIIBIO
MHTETpaJa.

MerTtobl penieHns GyHKIMOHAIBHBIX YPaBHEHUI U HEPABEHCTB.

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TEOPHUs rPad)0B 1 KOMONHATOPHKA

IloBTOpPEHME

Hcnonb3oBanue TaOnMIl M JuarpaMM Juisd TpeJCcTaBleHHMs MJaHHBIX. PemeHue 3amau Ha
NPUMEHEHHE ONMCATEeNFHBIX XapaKTEPHCTUK YHMCIOBBIX HAaOOPOB: CPEIHHMX, HAHOOJBIIEro M
HAaUMEHBILErO 3HAYEHUS, pa3Maxa, AMCIEPCUU M CTaHJApTHOTO OTKJIOHEHWsS. BrluucieHue
YacTOT U BEPOSTHOCTEH COOBITHIA. BhIuucieHre BEepOATHOCTEH B OMBITaX C PABHOBO3MOKHBIMH
3JIEMEHTApHBIMU HUCXOoJaMu. Vcronb3oBaHMEe KOMOWHATOpPUKH. BblunciieHue BeposTHOCTEH
HE3aBUCHUMBIX cOObITHH. Vcnonb3oBaHue QOpMYJbl CIOKEHUS BEPOSITHOCTEH, JIuarpamm
Olinepa, aepeBa BeposTHocTel, hopMyisl beprym.

BepositHocTHOE TIpOCTpPaHCTBO. AKCHOMBI TEOPUM BEpOSITHOCTEH. YCIIOBHAsi BEPOSTHOCTD.
IIpaBuno ymHOkKeHUS BeposTHOCTEH. Dopmyrna nmoaHoi BepoaTHocTu. PopMmyiia baiieca.
JluckperHble ciydaiiHble BeNMYMHBI U pacnpeneneHus. CoOBMECTHbIE —paclpeiesieHusl.
Pacnipenienenne cymMMbl M IPOU3BEACHNS HE3aBUCUMBIX CIIy4allHBIX BEIMYMH. MareMaTnieckoe
OXXMJIAHWE W AMCHEPCHs CIy4YalHOW BEIWYMHBL. MaTemMaTH4ecKoe OXKWUIAHWUE M JUCHEepCUs
CYMMBI CIIy4allHbIX BEJIMYMH. buHapHas ciay4aiiHas BelIW4MHa, pacnpeaenesue bepuym.
I'eomerpuyeckoe pacnpeaeneHiue. buHoMuanbHOE pacipeiesieHue U ero CBO1CTBa.
I'unepreomeTpruecKkoe paclpeieiieHHe U €ro CBOMCTBA. HempeprIBHBIE Cllyd4aiiHble BEJIWYHHBI.
[ImoTtHOCTE  BeposTHOCTM. DYHKIMS  pacrpeneneHus. PaBHOMEpHOE  pachpeliesieHHE.
Iloka3zaTenbHOE pacupeneieHue, ero napaMeTpsl.

Pacnpenenenue [lyaccona u ero npumenenue. HopmanbHOe pacnpenesieHue.

®ynkuus Jlamnaca. ITapamerpsl HopManbHOro pacnpezneneHus. [Ipumepsl ciydaiiHbIX BEJIMYMH,
MOYMHEHHBIX HOPMAIbHOMY 3aKOHY (IIOTPEIIHOCTh U3MEPEHU, pocT dyenoBeka). LlenTpanpHas
npenensHas Teopema. HepaBenctBo UeOwimieBa. Teopema YeObimeBa u Teopema bepHyiin.
3akoH 0oabpIIMX yncen. BeiOopouHblit MeToa n3MepeHus BeposiTHocTel. Poib 3akoHa OONbIIMX
yucen B Hayke, mpupoae u oOmectBe. KoBapuanus AByx ciyudaiiHbIX BenuuuH. [loHsiTHe o
kodp¢unuente koppessiuu. CoBMecTHbIE HAOMIOAECHUS JABYX CIy4YaillHBIX — BEJTHYHMH.
Bri6opounsiii ko3 duument koppensauun. JluneitHas perpeccus. CraTucThyeckas TMIIOTE3a.
Craructuka KpUTEpHsT M €€ YPOBEHb 3HAuMMOCTH. IIpoBepka mpoCTEMIIMX THIIOTE3.
OMIIUPUYECKHUE PACIPENEICHHUs] U UX CBSA3b C TEOPETHMUECKUMHU paclpenenacHusMu. PaHrosas
koppensiuus. [loctpoeHne cooTBeTCTBUU. HBEKTUBHBIE W CIOPBEKTHBHBIE COOTBETCTBHS.
buexnun. {uckpernas HenpepbiBHOCTh. [Ipunuun dupuxine. Koguposanue. /[BonuHas 3amuce.
OcHoBHbIe TOHATHS Teopuu rpadoB. [epespsa. JIBomunoe nepeBo. CBs3HOCTh. KoMIOHEHTHI
csizHOCTH. [lyTH Ha rpade. DitnepoBsl U ['aMUIBTOHOBHI ITYTH.
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Coaeprxanue Kypca reoMeTpuu
IloBTOpEHUE
Pemenune 3amau ¢ npuMeHEHUEM CBOMCTB (UTYp Ha IJIOCKOCTH. 3aJlaud Ha JOKa3aTeIbCTBO U
IIOCTPOCHHUE KOHTpHIpuMeEpoB. Mcrnonp3oBaHue B 3ajadax MPOCTEHIIMX JIOTMYECKHX ITPABUIL
Pemenue 3amau ¢ UCIOIB30BaHUEM TEOPEM O TPEYI'OJbHUKAX, COOTHOIIEHUHN B IIPSIMOYTOJIBHBIX
TPEyrojibHUKaX, (AKTOB, CBA3aHHBIX C 4YeTbIpeXyroJibHUKamMu. Pemenue 3amgau ¢
UCTIOJIb30BaHUEM (DAKTOB, CBSI3aHHBIX C OKPY)KHOCTSMHU. PemieHue 3ajad Ha HW3MEpEHUs Ha
IUIOCKOCTH, BBIYMCIIEHHWE JJIUMH W Iulomaned. PemieHune 3amad ¢ NOMOINBIO BEKTOPOB U
KOOpPJMHAT.
Harnsnnas crepeomerpus. @urypsl U ux nzodpaxkeHus (kyO, nupamuna, npusma). OCHOBHBIE
MIOHATHS CTEPEOMETPHUHU U UX cBOMCTBa. CedueHus Kyda u TeTpa’ipa.
Touka, npsiMast U IJIOCKOCTh B IIPOCTPAHCTBE, aKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.
B3aumHoe pacrnionoxeHue NpsMbIX U IUIOCKOCTEHN B mpocTpaHcTBe. [lapanienbHOCTh NpsSMbIX U
IUIOCKOCTel B mpocTpaHcTBe. M300pakeHne NpOCTEHIIMX IPOCTPAHCTBEHHBIX (GUIYp Ha
IJIOCKOCTH.
Paccrosiaust Mex 1y purypaMu B IpoCTPaHCTBE.
Vsl B mpocTpaHcTBe. [lepneHuKynsapHOCTb NPSMBIX U INIOCKOCTEH.
[Tpoexnus ¢urypsl Ha MIOCKOCTh. IIpu3HaKu MEpHEHIUKYISIPHOCTH NMPSMBIX U IJIOCKOCTEH B
IpocTpaHcTBe. TeopeMa 0 TpEX NMepHueHAUKYIIApaXx.
Mpuororpanauku. [lapamnenenunesn. CpolicTBa IpsAMOYTOJBHOIO Mapajuienenunena. Teopema
[Tugaropa B mpocrpanctBe. Ilpusma u nupamupa. IlpaBunpHas nupamuza UM IpaBHIbHAs
npusmMa. [Ipsmas nupaMuga. O1eMeHTh IPU3MBI U TUPAMUIBL.
Tena BpaimeHus: IWIMHAP, KOHYC, cepa u map. OCHOBHBIE CBOMCTBA MPSMOT0 KPYrOBOTO
LWIMHPA, IPSIMOTO KPYroBoro Konyca. M3o0pakeHue Tes BpalieHus Ha MJI0CKOCTH.
[IpencraBienne 00 yCEYEHHOM KOHYCE, CeUeHHs KOHyca (TMapajuielbHOE OCHOBAaHHIO U
IpOXOJdlIee Yepe3 BEpILIMHY), CEYEHUs LMIMHIpa (IapayieIbHO U NEpIEHAUKYISIPHO OCH),
cedyeHus mapa. Pa3BepTka HUiImMHApa U KOHYCA.
[Tpocreiimme KOMOMHAIMM MHOTOI'PAaHHHMKOB W TeJI BpallleHUs MEXIy co0oil. Bsrumcienue
AJIEMEHTOB MPOCTPAHCTBEHHBIX PUryp (pedpa, AMaroHasu, yrisl).
[Tnomane MOBEPXHOCTH NPAaBHIBHOM NMUpaMUIbl U MpsMOM npusmsl. [lnomans moBepxHOCTH
IPSIMOTO KPYroBOTO LIMJIMHAPA, PSMOT0 KPYroBOro KOHyca U Iapa.
[Tonsitue 06 o0beme. OOBEM MUPaMUABI U KOHYCA, IPU3MBI U MIMHApa. O0beM mmapa.
[Tonobubie Tena B mpocTpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAAIMU MOBEPXHOCTEH U
00beMaMu MOAOOHBIX Tell.
JIBuKeHMsI B MPOCTPAHCTBE: MapajlielbHbIH NEPEHOC, LIEHTpajibHas CUMMETPUsS, CUMMETpUs
OTHOCHUTENIBHO IUIOCKOCTH, MOBOpOT. CBolicTBa ABMKEeHMU. [IpuMmeHeHHWe MABWXXEHUN Npu
peleHuu 3aay.
Bektopsl n koopauHatel B mpocTpaHcTBe. Cymma BEKTOPOB, YMHO)KEHHE BEKTOpa Ha YHUCIIO,
yros Mexxay Bekropamu. KomnrHeapHble 1 KOMIUIaHapHbIE BEKTOphl. CKaJIspHOE MPOU3BEACHNE
BEKTOPOB. Teopema 0 pa3iloKEHUU BEKTOpa MO TPEM HEKOMIUIAaHApHBIM BekTopaM. CKalspHOe
MIPOU3BE/IEHNE BEKTOPOB B KoopAuHartax. [IpruMeHeHHe BEKTOpPOB IpH pEIIeHWU 3ajad Ha
HaXO0KJICHUE PACCTOSHUM, JAJTHH, TUIOIAaAel 1 0O0bEMOB.
VYpaBHeHHE TJIOCKOCTH B MPOCTpAaHCTBE. YpaBHeHUEe cdeprl B mpocTpaHcTBe. Dopmyna ams
BBIUNCJIEHHSI PACCTOSIHUS MEX1Y TOYKaMH B IIPOCTPAHCTBE.
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OTBOJMMBIX HA OCBOEHHE KaKI0H TeMbl

Paznen 3. TemaTrnmueckoe IUIaHMPOBaHHE C YKa3aHHeM KOJIMYeCTBAa 4YAacoB,

No KonunuectBo
Tema
/1 4acoB
10 kaace
Kypc: Aneebpa u nawana mamemamuyeckozo ananusa (136 uacos)
1 [ToBTOpeHne ¥  pacHIMpeHHE  CBEACHMH O  MHOXecTBax, | 20 4
MaTeMaTUYECKO JIOTUKE U QYHKIUSX.
2 CrenenHas QyHKIHUS. 21 u.
3 Tpuronomerpudeckue QyHKIUH. 31 4.
4 TpuronomeTpuieckre ypaBHCHHsI 1 HEPABEHCTBA. 24 4.
5 [TpousBoHAs M €€ IPUMEHEHUE. 33 4.
6 [ToBTOpeHue Kypca anreOpsl M Haual MATEMaTHYECKOTO aHAIH3a. 7 4.
Bcero 136 u.
Kypc: I'eomempus (68 uacos)
7 BBenenue B ctepeomMeTputo. 94
8 ITapannenbHOCTh B IPOCTPAHCTRBE. 15 4.
9 [leprieH IUKyYNIAPHOCTH B TPOCTPAHCTBE. 27 4.
10 MHoOrorpaHHHUKH. 154.
11 [ToBTOpEeHME U cucTemMaTu3alys yaeOHOro MaTepuaa. 2
Bcero 68 u
Hroro 3a 10 kaace 204 4.
11 kanacc
Kypc.: Aneebpa u nauana mamemamuuecxkoeo ananusa (136 uacos)
12 IToka3zarenbHas u orapupmuueckas GyHKIHUS. 36 u.
13 WuTerpan u ero npruMeHeHue. 14 u.
14 OnemeHThl KOMOMHaTOpUKH. buHoM HbroTOHA. 13 4.
15 DJIEMEHTHI TEOPUU BEPOSITHOCTEH. 26 u.
16 IToBTOpEHME. 11 .
17 [ToBTOpeHue Kypca anreOpbl M Hayal MaTeMAaTHYeCKOTO aHaIN3a. 36 u.
Bcero 136 u.
Kypc eeomempus (68 uacos)
Tena u NOBEpXHOCTH BpALICHUSI 20
KoopauHats!l 1 BEKTOPBI 31
3aKIIOUNUTEIbHOE MOBTOPEHHME IpU IMOATOTOBKE K uTOrosou | 17
aTTeCTallMH.
Bcero 68 u
Hroro 3a 11 kiace 204 4.
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