Pabouyas nporpamma no maremaruke. bazosblii yposenb 10—11 kaaccnl

TlogcHuTenpHad 3amMcKa

VY4eOHbIli Kypc TOCTpOeH Ha OcHOBe DenepajbHOro TrocyIapCTBEHHOIO 00pa3oBaTeIbHOTIO
crannapta ¢ yuéromM Konuenuuu mMareMaTH4eckoro o0Opa30BaHHUS M OPUEHTHPOBAH Ha TpeOOBaHMS K
pesynbrataM o0pa3oBaHHs, conaepkammumcs B [IpuMepHON OCHOBHOW 00pa3oBaTEeNbHON MporpaMme
OCHOBHOr0 0011ero obpasoBanus. B HEM Takke YUYUTHIBAIOTCA JAOMUHUPYIOUIME WIEH U TOJOKEHUS
MPOrpaMMBbI Pa3BUTHS ¥ (POPMHUPOBAHUS YHUBEPCATHHBIX yUCOHBIX NEHCTBUH JJIi OCHOBHOTO OOIIETO
o0Opa3oBaHMs, KOTOpble oOOecrneuynBaoT (OPMUPOBAHUE POCCHUMCKOW TpakJaHCKON WICHTHUYHOCTH,
KOMMYHHKATHUBHBIX Ka4eCTB JIMYHOCTH M CIIOCOOCTBYIOT ()OPMUPOBAHUIO KIIFOUYEBONH KOMIETCHIIMH —
VMeHUsL Y4UmbCsi.

[Tporpamma mo anrebpe ¥ HayajaM MaTEMaTHYECKOTO aHAJIM3a HAIpaBJiIeHA Ha peau3aliio0 CHCTEMHO-
NesITeIbHOCTHOTO MOJIX0/Ia K Mpolieccy 00yueHus, KOTOPbIi 00eCreunBaeT:
e TIOCTpOCHHE O00pa3oBaTEIBHOIO Ipolecca C  y4€TOM  HMHIUBUAYAJIBHBIX  BO3PACTHBIX,
MICUXOJOTHYECKHX, (PU3NOIOTUYECKUX OCOOEHHOCTEN U 3J0POBbS 00yUYaIOIINXCS;
e (¢opMHpOBaHHE TOTOBHOCTH OOYYAIOUIMXCS K CAMOPA3BUTHUIO M HENIPEPHIBHOMY 00pa30BaHUIO;
e (opmupoBaHHe aKTUBHON y4eOHO-TIO3HABATEIBHOM J1eATEIbHOCTH 00yYaIOIINXCS;
e (opMHpOBaHKE MO3UTUBHOTO OTHOIIICHUS K TO3HAHWIO HAYYHON KapTHHBI MHPA;
*  OCO3HAHHYI) OpraHu3alMi0 OOYYaIOIIMMUCS CBOEU [EATEIbHOCTH, a TaKkkKe aJeKBaTHoe €
OLICHUBAHHE;
e IIOCTPOCHME Pa3BUBAIOILEH 00Pa30BATEIBLHON CpeIbl O0yUESHHUS.
W3yuenne anredpsl M HaYall MATEMaTHYECKOTO aHAJIN3a HAIIPABIICHO Ha TOCTHXKEHUE CIETYIONINX [eIei:
e  CHCTEMHOE M OCO3HAHHOE YCBOEHHUE Kypca ainreOphl U Hayall MaTeMaTHUeCKOro aHalln3a;
e (opMHpPOBaHHME MATEMATUYECKOTO CTWIISI MBIIUICHUS, BKIIOYAIOIMIETO B Ce0s WHIYKIHIO U
JIEeNyKIH0, 0000IIeHNe U KOHKPETU3AIMI0, aHAIU3 U CHUHTE3, KIACCU(PUKALUIO U CHCTEMaTU3alHIO,
abcTparnpoBaHue W aHAJIOTHUIO;
e  pa3BUTHE UHTEpeca 00y4aroumxcs K U3y4YeHHIO MaTeMaTUKH;
e JCIIOJIb30BAaHME MAaTEMAaTHYECKMX MOJEJICH JUIsl PEIICHUs MPUKIAIHBIX 3a/1a4, 3a/1a4 U3 CMEKHBIX
JTUCIUILINH;
e TpuOOpEeTEHHE  ONbITa  OCYIIECTBICHUS  y4eOHO-HCCIIENOBATEIbCKOM,  NMPOEKTHOM |
MH(OPMAIIMOHHO-TIO3HABATENLHOM 1eATeIbHOCTH;
e  pa3BUTHE WHAMBHUIYATbHOCTH M TBOPUYECKHX CIIOCOOHOCTEH, HANpaBICHHOE HA IOATOTOBKY
BBIMTYCKHUKOB K OCO3HAaHHOMY BBIOOPY MPOQECCHH.
VY4eOHblii npeamer «AnreOpa M Havaja MaTeMaTHYECKOI'O aHajin3a» BXOJIUT B IEpEUYeHb Y4YEOHBIX
MpeIMETOB, 00s3aTeIbHBIX U U3y4eHUs B cpeHell o0ieo0pa3oBarensHoil mKkone. J[anHas mporpamma
npeaycMaTpuBaeT U3ydeHue rmpeaMeTa Ha 6a30BOM YpOBHE.
[IporpamMMma peanusyeT aBTOpCKHE HIeH pa3BUBAIOIIET0 00y4YeHHs anrebpe u HayaiaM MaTeMaTH4eCKOro
aHaM3a, KOTOPOE JOCTHTAeTCS OCOOSHHOCTSIMH H3JI0KEHHS TEOPETHUECKOTO MarepHuaia M CHCTEMOM
yIpaXHEHU Ha CpaBHEHME, aHAlM3, BBIJETICHHE TJIABHOTO, YCTAHOBJICHHWE CBS3EH, KIACCHU(PHUKAIUIO,
000011IeHIE U CUCTEMATH3ALHIO.
MecTo Kypca B y4eOHOM IIaHe

Cornmacio ®denepanbHOMy 0a3UCHOMY Y4eOHOMY IUIaHY I OOpa30BATENbHBIX YUPEKICHUM
Poccuiickoit @enepanuu s 00g3aTeNbHOTO H3YYCHHMs] MaTEMaTHKH Ha JTale CpeaHEro oO0IIero
oOpazoBanus oTBoguTcs 374 daca w3 pacuera 6 gacoB B Hememo B 10 kmacce (136 wacoB Ha Kypc
anreOpsl, 68 YacoB Ha Kypc reoMeTpun), 5 yacoB B Henemro B 11 kmacce (102 waca Ha kypc anredpsi, 68
94acoB Ha KypC F€OMETPHN).

Peanuzanuss oOydeHHs] MaTeMaTHKE OCYIIECTBISETCS Yepe3 IJTUYHOCTHO-OPHEHTHPOBAHHYIO
TEXHOJIOTHIO, KPYITHOOJIOYHOE TOTPYXEeHHEe B y4eOHy0 MH(OpMAIHUIO, TIe yueOHas IesiTeNbHOCTh, B
OCHOBHOM, CTPOHUTCS CJIEIYIOUIMM 00pa3oM: BBEJCHUE B TEMY, U3JI0KEHHE HOBOT'O MaTepuasa, oTpaboTKa
TEOPETHYECKOTO MaTepHaia, MPaKTUKyM M0 PEHICHUIO 3a7ad, UTOTOBBIH KOHTPOJh. OCHOBHBIM BHIOM
NeSITeIbHOCTH YYallIUXCsl Ha YPOKe SIBIISIETCS caMOCTOsITeNbHAas paboTa. KOHTpons 3HaHUI TPOBOAUTCS B
(dhopme TecTOB, KOHTPOJIBHBIX padOT, 3a4E€TOB.

B xonme u3yueHuss mareMaTuku 0a30BOTO YpPOBHS CTapIICl MIKONBI y4alluecs MPOIOJIKAIOT
OBJIaJICHUE Pa3HOOOPa3HBIMU CIIOCOOAMU JICATEIEHOCTH, PHOOPETAIOT U COBEPIICHCTBYIOT OTIBIT:



— MPOBENCHUS JOKA3aTENbHBIX PACCYKICHHM, JIOTHYECKOTO OOOCHOBAHHS BBIBOJOB, HCIIOJIb30BAHUS
PAa3IMYHBIX A3BIKOB MAaTEMAaTUKH Ul MIUIIOCTPALIMKM, UHTEPIIPETALUU, apIyMEHTAllMU U J0Ka3aTeIbCTBa;
— PpElIeHUs MUPOKOro Kiacca 3aJad M3 pasIMYHbIX pPa3JeioB Kypca, MOUCKOBOM M TBOPYECKOU
NEATEIbHOCTH  IPU  PEHICHWM  3aJad  [OBBIIIEHHOW  CIIO)KHOCTM M HETUIOBBIX  3a/ady;
— IUIAHUPOBAHUS U OCYILECTBICHUS AITOPUTMUYECKON JEATEIBHOCTH: BBINOJHEHUS U CAMOCTOSTEIILHOTO
COCTABJICHHMSI QJITOPUTMHYECKUX MPEANUCAHUA W HHCTPYKUUMH Ha MaTEMaTUYECKOM MaTepuale;
— MCTIOJIb30BAaHUS M CAMOCTOSTEIBHOTO COCTaBICHHS (POPMYII Ha OCHOBE 0OOOIIEHHS YaCTHBIX CIIy4aeB U
pe3yJIbTaTOB YKCIIEPUMEHTA,

— BBITIOJIHEHHS PaCUETOB MPAKTHYECKOIO XapaKTepa;

— IOCTPOEHUS U UCCIEA0BAaHUS MaTEMAaTUYECKUX MOJEIJIEH JIJIsl OIMCAHUs U PEIICHMS IPUKIaJIHbIX 3a1a4,
3a7a4 U3 CMEKHBIX JTUCLUIUIMH U PEATBHOM KU3HU;

— IPOBEPKU U OLIEHKH PE3yJIbTaTOB CBOEH PabOThl, COOTHECEHHSI X C ITOCTABJICHHOM 3a/1a4yeil, ¢ TUYHBIM
YKA3HECHHBIM OIIBITOM;

— CaMOCTOSITENIbHON pabOThl C MCTOYHUKAMU HH(OpMALMM, aHalu3a, 00O0OIIEHUS M CUCTEeMaTHU3alUU
MOJIy9eHHOUW MH(OpMAIMK, UHTETPUPOBAHUS €€ B IUIHBIHN OIIBIT.

I. PE3YJIBTATBI OBYYEHUA

JIn4yHOCTHBIE pe3yJIbTaThI:
1) BOCHHUTaHHME POCCUMCKON Ipa)IaHCKOW WJEHTHMYHOCTU: MAaTPUOTU3MA, yBakeHHUd K OTeuecTBy,
OCO3HaHHE BKJIaJa OTCUYECTBEHHBIX YYEHBIX B Pa3BUTHE MUPOBON HaYKH;
2) (opmHupoBaHME MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHU U
OO0I11€CTBEHHOH NMPaKTHKHY;
3) OTBETCTBEHHOE OTHOIIEHHE K OOy4YEHHUIO, TOTOBHOCTb U CIOCOOHOCTb K CaMOpa3BUTHUIO U
caM0o00pa30BaHUIO Ha TMPOTSKEHUHM BCEM KHU3HHM;, CO3HATEIbHOE OTHOIIEHHE K HENpPEepbIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIEITHON MPO(PECCHOHATBHON U O0IIECTBEHHOH e TETLHOCTH;
4) OCO3HaHHBIN BBIOOP Oyayliel nmpodeccuoHaNnbHON NeATeIbHOCTH Ha 0a3e OPUEHTHUPOBKU B MUDE
npodeccuii © TPOEeCCUOHATBHBIX MPEANOYTCHUN; OTHOIIECHUE K MPO()EeCCHOHATBLHON JeATSIIbHOCTH
KaK K BO3MOXKHOCTH YYacTUsi B pELICHUM JIMYHBIX, OOILECTBEHHBIX, TI'OCYAApCTBEHHBIX U
oO0IIeHAIIMOHANIBHBIX MPO0JIeM; (POPMHUPOBAHNE YBAKHUTEIHHOTO OTHOIICHHS K TPYAY, PA3BUTHE OIBITA
y4acTHs B COLUAIbHO 3HAYMMOM TPYAE;
5) yMEHHE KOHTpPOJIMPOBATh, OLIEHUBATh W AaHAIM3MPOBATH IPOLECC W pe3yiabTaT y4eOHOW W
MaTEMaTHYECKOMN AEATEIbHOCTH;
6) yMEHHE YIPaBIATh CBOEH ITO3HABATEIIBHON JEATEIbHOCTBIO;
7) yMEHHE B3aUMOJICHCTBOBATh C OJHOKJIACCHUKAMH, I€TbMHU MIIAJIIEr0 BO3pacTa U B3POCIBIMHU B
o0pa30BaTeNbHOM, 00IIECTBEHHO MOJIE3HOM, Yyu4eOHO-ICCIeA0BATENbCKOM, MPOEKTHONW U APYTrUX BUAAX
NESTENIBHOCTH;
8) KPUTUYHOCTH MBILUIEHUS], UHUIIMATHBA, HAXOJYUBOCTh, AKTUBHOCTb IIPU PEILICHUHU
MaTEMaTHUYECKUX 3ajad.

MeTanpeamMeTHblie pe3yJabTaThbl:
1) yMEHHE CaMOCTOSITEIHLHO OMPENETSATh eI CBOEH NIeATeNIbHOCTH, CTABUTh U ()OPMYITHPOBATH IS
ceOs1 HOBBIE 3aJ]auu B yu€Oe;
2) yMEHHE COOTHOCHUTH CBOM JIEUCTBHS C IJIAHUPYEMBIMHU pPe3yJbTaTaMU, OCYIIECTBISTH KOHTPOJb
CBOCH JESITENFHOCTH B MPOIECCE JOCTUKEHHS Pe3yNbTaTa, OMpPEeAeNaTh CIIOCOObI NEHCTBUN B paMKax
MPEAJIOKEHHBIX YCIOBUH M TpeOOBaHUM, KOPPEKTHPOBATH CBOU JIEHCTBHUSI B COOTBETCTBUHU C
HU3MEHSIOLIENCS CUTYallUE;
3) yMEHHE CaMOCTOSITEIPHO TPUHUMATh PEIICHUS, TPOBOJWTH AaHAIM3 CBOEH JEATEIHHOCTH,
MIPUMEHATH Pa3JIMYHbIE METO/IbI IO3HAHUS;
4) BIaJCHHME HaBBIKAMU MTO3HABATEIILHON, yUeOHO-HCCIIeIOBATEIHCKON U TPOCKTHOM JIEATETLHOCTH;
5) ¢dopMmupoBaHHE TOHATHHHOTO ammapaTa, YMEHHUs co37aBaTh OOOOIIEHUS, YCTaHABIMBATH
aQHAJIOTUH, KJIACCU(UIIUPOBATh, CAMOCTOSATEIHLHO BBIOMpPATh OCHOBAHHMS H  KPUTEPUH IS
KJIacCU(pUKAIINK;
6) yMEHHE YCTaHABIWBATh MPUUYUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE PACCYKICHHE,
YMO3aKJIIOUeHNe (MHIYKTUBHOE, JeTYKTUBHOE U 110 aHAJIOTUH) U JeNIaTh BBIBOJIBL;
7) ¢opMupoBaHue KOMIIETEHTHOCTH B obmactu MCIIOJIb30BaHUS nH(pOpMaIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTHUI;



8) yMEHHE BHJECTb MATEMaTHYECKYIO 3a/Jady B KOHTEKCTE MPOOJIEMHOW CHUTyallud B JAPYIHX
JUCLUILINHAX, B OKPYXKAIOIIEH KU3HU;

9) yYMEHHE CaMOCTOSITENIbHO OCYIIECTBIATH MOUCK B Pa3IMYHBIX HCTOYHHKAX, OTOOp, aHaIM3,
CHUCTEMaTH3allui0 M KiIaccu(uKauuoo HH(pOpManuy, HEOOXOAUMONW A pEelIeHUs MaTeMaTHYeCKUX
npobeM, MpeICTaBiIATh €€ B MOHATHOH (opMe; NMPUHUMATh PELICHHWE B YCIOBUSAX HETOJHOW WIIH
n30BITOYHOM, TOYHOM MM  BEPOATHOCTHOW  MHPOpPMALMHU; KPUTUYECKM  OLIGHUBaTh MU
MHTEPIPETHPOBATH HHPOPMALIUIO, TTOITYYAEMYIO U3 PA3TUYHBIX HCTOUHUKOB;

10) yMEHHE HCIOJIb30BaTh MAaTeMaTHUYECKUE CPEACTBA HarsiHOCTU (Tpaduku, TaOIULbI, CXEMbl U
Jp.) s WITOCTPALUY, UHTEPIIPETAllu, apryMEHTalUH;

11) yMEHUe BBIBUIaTh TUIIOTE3bl IPU PELICHUH 331241, IOHUMATh HE00XO0AUMOCTh X IPOBEPKU;

12) IOHMMAaHUE CYIIHOCTU AJTOPUTMUYECKUX MPEAIIUCAHUN U YMEHUE JEHCTBOBATh B COOTBETCTBUU C
IIPETIOKEHHBIM aJITOPUTMOM.

IIpenmerHbie pe3yabTaThl:
1) OCO3HAaHME 3HAYCHUSA MATEMATUKU B IIOBCEAHEBHOM )KM3HU YEIIOBEKA,;
2) TpeAcTaBIeHHE O MaTeMaTHYeCKOW Hayke Kak cepe MaTeMaTHUeCKOH JesTenbHOCTH, 00 ITanax
€€ pa3sBUTHs, O €€ 3HAYUMOCTH I Pa3BUTHUS LUBUIIN3ALINY;
3) yMEHHE ONUCBHIBATh SBJICHUSA PEAJBHOIO MHpa Ha MAaTEMaTU4YECKOM SI3BIKE; INPEACTABICHUE O
MAaT€MaTHYECKUX IOHATUAX M MAaTEMaTUYECKMX MOJEIAX Kak O BaKHEWIIEM HWHCTPYMEHTapHH,
IIO3BOJISIIOIIEM ONMCBIBATh U U3y4YaTh Pa3HbIE MPOLIECCHI U SBJICHUS;
4) mpencraBiieHHEe 00 OCHOBHBIX MOHATHUSX, HIIESX U METOJIaX anreOpbl 1 MaTEMAaTUIECKOTO aHAIIN3a;
5) TMpeACTaBIE€HUWE O TMpoleccax M  SBICHUAX, HUMEIOUIMX BEPOSTHOCTHBIA XapakTep, O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B pEAIbHOM MUPE, 00 OCHOBHBIX MOHITUSIX 3JIEMEHTApHON TEOpUHU
BEPOSATHOCTEH; YMEHHE HAXOJUTh U OLEHUBATH BEPOSATHOCTH HACTYIJICHHsI COOBITHH B MPOCTEUIIMX
MIPAKTHYECKUX CUTYalUsAX U OCHOBHBIE XAPAKTEPUCTUKU CIIy4aiHbIX BEJIUYMH;
6) BIaJECHUE METOJAaMHM JOKa3aTeIbCTB M aIrOPUTMAMM PEUICHMs; yYMEHHE WX IPUMEHATS,
IIPOBOJIUTH JTOKA3aTEJIbHBIC PACCYKIECHUS B XO/I€ PELICHUS 3a/1a4;
7) TNpPaKTUYECKH 3HAUYUMble MAaTEMaTHYECKHUE YMEHHUS U HaBBIKU, CIIOCOOHOCTb MX HMPHUMEHEHHS K
PELICHUIO0 MATEMATUYECKUX U HEMATEMAaTUYECKUX 3aa4, IIPEANOIaraloiue yMeHue:
e pelIaTh palUOHAJIbHBIC, UPPALMOHAIBHBIE, IIOKA3aTENIbHbBIE, CTEIICHHBIE U TPUTOHOMETPUUECKUE
YPaBHEHUs, HEPABEHCTBA, CUCTEMbI YPABHEHHUI Y HEPABECHCTB;
e pemaTh TEKCTOBBIE 33/1a4M apU(PMETHUECKUM CIIOCOOOM, C MOMOIIbIO COCTABJICHUS M PELICHUS
YPaBHEHUH, CUCTEM YPAaBHEHHI U HEPABEHCTB;
* UCIIOJIb30BaTh alreOpanyuecKuil A3bIK I OMUCAHUS MPEIMETOB OKPYXKAIOIIEro MUpa U CO3AaHUS
COOTBETCTBYIOIIMX MATEMATUYECKUX MOJIEIEH;
* BBINIOJIHATD TOXIECTBEHHBIE npeoOpa3oBaHus palMOHAJIbHBIX, UPPALMOHAJIBHBIX,
IIOKa3aTeNIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKHUX BBIPAKECHHUI;
* BBINIOJIHATH ONEPALUU HAJl MHOKECTBAMU;
* HCCIIE0BAaTh PYHKIIMH C IOMOIIbIO IPOM3BOJHON U CTPOUTD UX TPaPUKH;
* BBIYUCIIATH IJIOLIAIU GUTYP ¢ IOMOIIBIO ONPEIEIEHHOTO HHTErpaa;
1) BJAJEHHE METOJAaMM JOKa3aTelIbCTB M AITOPUTMAMHU pEIICHUSA; YMEHUE WX IPUMEHSTH,
IIPOBOJUTH JTOKA3aTEIIbHBIEC PACCYKIACHUS B XOJ€ PELICHUSA 3a/1ay;
2) TpaKTUYECKU 3HAYMMble MAaTEMaTHYECKHE YMEHHS M HaBBIKH, CIIOCOOHOCTbh MX MPUMEHEHMS K
PELICHUI0 MAaTEMAaTUYECKUX U HEMAaTeMAaTUUECKUX 3a/1a4;
3) BIagcHUE HaBBIKAMM  HMCIOJIB30BaHUS KOMIIBIOTEPHBIX MPOrpaMM IIPH  PEIICHHUH
MaTeMaTU4YeCKUX 3a1ad.

B kypce ceomempuu 6b1nycKHUK HAYYUMCA:
e  ONEepUpOBATh MOHATHUAMU: TOUKA, MpsAMas, IUIOCKOCTb B MPOCTPAHCTBE, MapalIeIbHOCTh M
NEPIEHIUKYIIPHOCTD MPSMBIX U INIOCKOCTEN;
e  pacro3HaBaTb OCHOBHbIE BHUIbl MHOTOTPAHHUKOB (NMpU3Ma, MUPAMUIA, MPIMOYTOJIbHBIN
napaiesnenunes, Kyo);
e H300paXkaThb reOMETPUYECKHE (PUTyphI C TOMOUIBIO YEPTEKHBIX HHCTPYMEHTOB;
e  H3BJEKaTh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX F€OMETPUUECKUX (UTypax, MPEACTaBICHHYIO Ha
yepTexax;
e mpuMeHsATh TeopeMy [Ingaropa npu BEIYUCICHUN JIEMEHTOB CTEPEOMETPHUECKUX (DUTYD;



i HaxXoauTh O6’BéMBI u 1iomaauvu HOBerHOCTCﬁ HpOCTefIIlIHX MHOT'OI'PaHHUKOB C MNPUMCHCHHUCM
(opmyu;

e pacro3HaBaTh TeJla BPALICHUSA: KOHYC, IWIHHAP, chepy H 1map;

e BBIYUCIATH O0BEMBI M IJIOIIAAN MOBEPXHOCTEH MPOCTEHIIIMX MHOTOTPAHHUKOB M TEJ BPAILCHUS C
MTOMOIIBI0 (OPMYIT;

e ONEPHUPOBATH MOHATHEM «IECKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBEY;

*  HAaXOJIUTh KOOPAMHATHI BEPIIMH KyOa M MPSMOYTOJbHOTO Mapajlie/iCuIe/a;

e  HCIOJB30BaTh CBOWMCTBA TMPOCTPAHCTBEHHBIX T'€OMETPHUUYCCKMX (GUTYp I pEHICHHs 3a1ad
MPAKTUYECKOTO COACPIKAHUS;

e COOTHOCHTH IUIOIIA/N TTOBEPXHOCTEH TEJ OAMHAKOBOM (POPMBI U PA3IMIHOTO pa3Mepa;

e  OlEHHUBAaTh (OPMY MPABHUILHOTO MHOTOIPAaHHHMKA TIOCJIE CIIMJIOB, CPE30B U T. I. (OMPEHeNsiTh
KOJIMYECTBO BEPIIHH, pEOEp U rpaHeil MOJTy4SeHHBIX MHOTOIPAHHUKOB).

B xypce eceomempuu 6vinyckHuK nosyuum 603MONCHOCHb HAYUUMbCL:
e TMPHUMCHSTH JUIsl PEIICHUS 33]1a4 FeOMeTprIecKre (DaKThl, €CIIU YCIOBUS IPUMECHECHHUS 3/1aHbI B
SIBHOU (popme;
e  pemiaTh 3a7a4M HA HAXOXKJECHUE T€OMETPUYCCKHIX BEIMUMH 10 00pa3iiaM WK aropuTMam;
e JIeNaTh IJIOCKHUE (BBIHOCHBIC) YEPTEIKH U3 PUCYHKOB O0OBEMHBIX (DUTYp, B TOM YHCIIC PUCOBATh BUJT
CBEpPXY, COOKY, CTPOUTH CEYCHHSI MHOTOI'PaHHUKOB;
*  U3BJIEKATh, UHTEPIIPETUPOBATH U MIPEOOPA30BHIBATH HHPOPMAIIUIO O TEOMETPUUECKUX PUTYpax,
MPEACTABICHHYIO Ha YepTexkax;
e  MPUMEHATH T€OMETpUYECKUE (DAKTHI JIJIS PEIICHUS 3a/1a4, B TOM YHCJIE TIPEANOIararoImx
HECKOJIBKO IIaroB pericHHS;
e  OIKMCHIBATh B3aMMHOE PACIIOJI0KECHHE MPSMBIX M INTIOCKOCTEH B IPOCTPAHCTBE;
e (opMyIHpOBaTH CBOWCTBA U IPU3HAKU QUTYD;
e JIOKa3bIBaTh FT€OMETPUYECKHUE YTBEPKIACHUS,
e BIAQJCTh CTAHJAPTHOU KIIACCH(PUKALINEH POCTPAHCTBEHHBIX GUTYP (TUPAMUIBI, TPU3MBI,
napajuieJICUIe Ib);
*  HCIOJIb30BaTh CBOMCTBA Fr€OMETPUYCCKHUX (QUTYP Ul pEIICHUS 3a/1a4 MPAKTUYSCKOTO XapakTepa u
3a/1a4 U3 Ipyrux objacTeil 3HAHUK;

B kypce anzebpwi u nauan ananuza 6binycKHUK HAYYUMCA:
e  ONEpUPOBATH MOHITHEM «paJHAHHAS MEpa YIJla», BHIIOJIHATH MpeoOpa3oBaHus paJuaHHONW MEpPbI
B I'PaJyCHYIO U IPajlyCHOW MepbI B paJuaHHYIO;
e  ONEpUPOBATH MOHITUSIMU KOPHS N-I CTETIEHH, CTETIEHU C PallMOHAJIBHBIM [T0OKA3aTeIeM, CTEIICHH C
JeMCTBUTENLHBIM TIOKa3aTeNeM, Jiorapupma;
e PUMEHSTH MOHATHS KOPHS N-U CTENEHU, CTENIEHH C PallMOHAJIbHBIM I10Ka3aTeJIeM, CTEIIEHH C
JeMCTBUTENBHBIM TIOKa3aTeNeM, Jjorapudma 1 X CBOMCTBA B BBIYMCICHUAX U IIPU PELICHUH 3a/1a4;
e BBINOJHSATH TOX/IECTBEHHbIE TPEOOPa30BaHMsI BBIPAKEHUH, COAEpKAIIUX KOPEHb N-i CTENeHH,
CTETIEHH C PALlMOHAIBHBIM [TOKa3aTeIeM, CTETIEHH C AeHCTBUTENbHBIM II0Ka3aTeNeM, JJorapudm;
e  ONEpUPOBATH MOHITUSIMU: KOCUHYC, CHHYC, TAHT€HC, KOTAHI'€HC yTJjIa I0BOPOTA, ApKKOCHUHYC,
apKCHHYC, apKTaHI'€HC U apKKOTaHTEHC;
e  pemlaTh UppalroHaIbHbIEe, TPUTOHOMETPUUECKHE, [TOKA3aTeIbHbIE U JTOrapu(pMUUIECcKue
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI;
e  pemiaTh aJireOpanvecKkre ypaBHEHHsI HA MHOKECTBE KOMIUIEKCHBIX YHUCEIT;
e  [IOHMMAaTh YPAaBHEHHUE KaK BAKHEHIIYI0O MaTEMaTHUECKYIO MOJIENb JUUIS ONTUCAHUS U U3YUEHUS
Ppa3HOO0pPa3HBIX pealbHbIX CUTYALUH, pelIaTh TEKCTOBbIE 3a/1a4M ajNredpanyeckiuM METO/I0M;
e TIPUMEHSTbH IpadruecKue MpeICTaBICHU U1 UCCIEA0BAaHMS YPAaBHECHHH.
e [OHMMATbh U UCIOJIH30BaTh QYHKIIMOHAIbHBIE TIOHATHUSA, S3bIK (TEPMUHBI, CAMBOJINYECKHE
0003HAYCHNUS);
e BBINOJHATH NOCTpOEHUE TPaPUKOB QYHKIIHI ¢ TOMOLIBI0 TEOMETPUUYECKUX NTPEOOPa30BaHMIA;
BBINOJHATH NOCTPOEHHE rpaduKoB BHaa y =" X, CTeNCHHBIX, TPUTOHOMETPUYECKHX, 0OPATHBIX
TPUTOHOMETPUUECKHX, MIOKA3aTENIbHBIX U JIOTapUPMUIECKUX (DYHKIIUI;
e HCCIeNoBaTh CBOMCTBA (PYHKIIHIA;
e BBINOJHATH TOX/IECTBEHHbIE TPEOOPA30BaHMS TPUTOHOMETPHUUECKHUX BhIPAKEHUIH.
e  pemath KOMOMHATOPHBIE 337a4l Ha HAXOXKJICHNE KOJNYECTBA 0O BEKTOB MM KOMOWHAIIHIA;



MCIOJIb30BaTh METO]] MATEeMAaTUYECKOW MHIYKIIMH JTs TOKA3aTeIhCTBA TEOPEM U PEIICHHS 3a/1a4;
e BBINIOJHATH ONEPAIMH HAJ COOBITUSIMHU M BEPOSTHOCTSIMHU.
e  pemiaTh KOMOMHATOPHEIC 3a/1a4M HA HAXOXKICHUE KOJTMYECTBA OOBEKTOB MM KOMOMHAIINN;
e mpumeHATh hopmyny omHoma HetoToHa 1151 peoOpa3oBaHus BRIPAKCHHI;

BBITIOJTHSTH ONEPAIMH HAJl COOBITHUSMH M BEPOSITHOCTSIMHU.

B kypce anzebpuvl u Hauan aHanu3a 6bINYCKHUK NOLYYUNN BO3ZMOHCHOCHID!
e HCIIOJIb30BATh pa3jIMYHbIC MEPBI U3MEPEHUS YTIIOB MPHU PEIICHUU TeOMETPUUYECKHX 33714, a TAKKe
3a/1a4 U3 CMEKHBIX AUCIUILINH;
e  TIPUMEHSTH TOXICCTBEHHBIC NMPEOOPA30BAHMS BBIPAKCHHN ISl PEUICHUS 3a/1a4 M3 Pa3IMYHbIX
pas3zienoB Kypca.
e OBJAJETh MPUEMAMU PEIICHUSI YPABHEHUH, HEPABEHCTB M CUCTEM YPaBHEHUM; IIPUMEHSITh armapar
ypaBHEHUH JJIs PEIICHUs] pa3HOOOPA3HBIX 33]]a4 U3 MaTEMaTHKH, CMEKHBIX TIPEIMETOB, TPAKTUKY;
e  TIPOBOJWTH HCCIICJOBAaHUS, CBS3aHHBIE C HM3yYCHHEM CBOWCTB (YHKIMI, B TOM 4YHCIE C
HCIOJIb30BaHUEM KOMIIBIOTEPA;
e HCIOJIb30BaTh (DYHKIIMOHAJILHBIC TPEACTABICHUS M CBOWCTBA (DYHKUIMH JUIsl PEIICHHS 3a1ad U3
pa3nUYHBIX C(HOPMUPOBATH MPEACTABICHUE O TIpeeie GYHKIIUU B TOYKE;
e copMHpPOBaTH NPEACTABICHHE O TNPUMECHEHUH TI'€OMETPUYECKOTO CMbICIa MPOU3BOJHOW U
WHTETpaa B Kypce MaTeMaTHKH, B CMEKHBIX JUCIUILINHAX;
e chopMUpOBaTh U YIIIYOUTH 3HAHUS 00 UHTErpase.

2. COJEP)KXAHME KYPCA

Aure0pa m Ha4YaJIa MATEMaTHYeCKOI0 aHAJIN3A.

JleiicTBUTENbHBIE YUCIIA.

Ilenpie w pauvoHaneHble uyucia. JledictBurenbHble uucia. beckoneyHo —yObIBarormas
reomeTpuueckas nporpeccusi. ApupMeTuyeckuii KopeHb HaTypajabHOW cTterneHu. CBoicTBa KOpHS N-i
creneHu. ToxaecTBeHHbIE peoOpa30BaHusl BhIPAXKEHUMN, COAEpKAIIMX KOPHU N-i cTteneHu. BoiHeceHue
MHOKHTENS U3-TI0J] 3HaKa KOpHs. BHeceHne MHOXXMTENS NOJ 3HaK KOpHA. CTeneHsp ¢ paluOHAIbHBIM U
JEHCTBUTENBHBIM MOKa3aTeraeM. CBOMCTBA CTENEHU C PAllMOHAIbHBIM U JCHCTBUTEIBHBIM I10Ka3aTEIeM.
ToxnecTBeHHble NpeoOpa3oBaHMsl  BBIPRKEHUH, COAEpKALIMX CTENEHW C pPalUOHAIBHBIM U
JNIEUCTBUTEIILHBIM ITOKA3aTEIIEM.

DyHKIMA.

HaubGonpmee n HauMmenbiiee 3HaueHus (yHkuuu. YétHele n Heu€rHble QyHkiuu. CBoiicTBa
rpadukoB 4€THON 1 HeuéTHOM ¢yHkuuid. [locTpoenue rpadukoB GyHKIMN ¢ MTOMOIIBIO T€OMETPUIECKUX
npeoOpa3oBaHuii (mapauieabHBIX IEPEHOCOB, CXKATUH, pacTsskeHuH, cuMMmeTpuil). O0paTumble QyHKIUH.
B3anmuo o6patHble ¢pyHkMu. CBONCTBa TpaguKOB B3aUMHO 00paTHBIX (hyHKIMHA. CTeneHHas QyHKIUS.
Crenennass (yHKIUS ¢ HaTypaldbHBIM (1IebIM) TOKazareneM. CBOWCTBa CTENMEHHOW (YHKIMH C
HaTypaJbHbIM (LIebIM) TMOKa3aTeneM. ['paguk cremeHHOM (YHKIMH C HaTypaldbHBIM (1I€TIBIM)
nokazareneMm. llepumonuueckue ¢yukuuu. Ilepmon nepuoauueckoil ¢GyHKIUU. [71aBHBIA nEpUOA.
CpoiictBa rpaduka nepuonuueckoil ¢yHkuuu. TpuroHomerpuueckue GYHKIHUU: KOCHHYC, CHHYC,
TAHI'€HC, KOTAHI€HC. 3HAaKM 3HAYEHUM TpUroHoMeTpuyeckux (GyHKIuHA. YETHOCTH M HEYETHOCTDH
TpuroHomerpuueckux  QyHkuuil. IlepuoguuHocTh  TpUroHOMeTpuyeckux  (yHkuuii. CpolicTBa
TpUroHomerpuueckux (yHkuui. I'paduku TpuroHomerpuueckux (yHkumid. [lokazarenpHas (QyHKUUS.
CpoiictBa mnoka3zatenpHOW (QyHKuM u e rpadux. Jlorapupmuueckas ¢ynkuua. CBoiicTBa
norapu@muueckor GyHKIUHU U €€ TpadukK.

Tpuronomerpus.

Kocunyc, cunyc, TaHreHC, KOTaHTeHC yria moBopoTa. OCHOBHBIE COOTHOLIEHHUS MEXITY
KOCHUHYCOM, CUHYCOM, TAHT€HCOM U KOTAHI'€HCOM OJIHOTO U TOTO K€ aprymMeHTa. POpMyJIbl CIIOKEHHUS.
@opmynbl npuBefeHUss. PopMynbl JBOMHOTO M MOJOBUHHOIO yriaoB. DOpMylsbl CyMMBI U Pa3HOCTH
cuHycoB (kocuHycoB). @Dopmynsl mnpeoOpa3oBaHUS TNPOMU3BENEHUS B CyMMY. TOXIeCTBEHHbIE
peoOpa3oBaHus BbIpaXKEHU, CollepKalliuX KOCHHYChI, CHHYChI, TAHT€HChl U KOTAHI'€HChl. APKKOCHUHYC,
apKCHHYC, apKTaHI'€HC, apKKoTaHreHc. [Ipocrelinne cBONCTBa apKKOCHHYCA, apKCUHYCA, apKTAHI€HCA,
apKKOTaHIeHCa.

VYpaBHEHMS U HEPABEHCTBA.

Ob6nacte ompeneneHus ypaBHeHHs (HepaBeHCTBa). PaBHOCHIIbHBIE ypaBHEHMsI (HEpaBEHCTBA).
PaBHOCHIBHBIE TpeoOpa3oBaHUsl ypaBHEHUH (HEpaBEHCTB). YpaBHEHHE-CIIEACTBUE (HEPABEHCTBO-



cienctsue). [loctoponnue kopHu. MppanyoHanbHble ypaBHEHUs (HEpaBeHCTBA). MeTo paBHOCHIIBHBIX
npeoOpa3oBaHMil ISl PEIICHUs HPpalMOHAIBHBIX YpaBHEHUM (HEpaBEHCTB). METON CIIEACTBUMA IS
pEIlIeHNs NPPALMOHAIIBHBIX YPaBHEHUI.

Tpuronomerpuyeckue ypaBHeHUs (HepaBeHCTBa). (OCHOBHBIE TPUTOHOMETPUYECKHE ypaBHEHUS
(HepaBeHCTBA) W METOJbl MX pelIeHHUs. TpPUrOHOMETPUYECKHE YpAaBHEHMs, CBOJSLIMECS K
anredbpanveckum. OIHOPOHBIE YpaBHEHUS MIEPBOM U BTOPOH crerneHeil. Perenne TpuronoMeTpudeckux
YpPaBHEHUH METOJOM Da3jIokKEeHHsT Ha MHOXUTenu. [lokaszarenbHble ypaBHEHUS (HEpaBEHCTBA).
PaBHOCUIIBHBIE TTPe0Opa3oBaHus MMOKa3aTeIbHBIX ypaBHEHUHN (HepaBeHCTB). [lokazarenbHble ypaBHEHUS
(mepaBeHcTBa), cBojmsAmIuecs K anreOpamveckum. Jlorapupmuueckue ypaBHEHHS (HEPABEHCTBA).
PaBHOCUIIBHBIE TIpeoOpazoBaHus Jorapu(MUUECKHX YypaBHeHUU (HepaBeHCTB). Jlorapudmuueckue
ypaBHEHU (HEPaBEHCTBA), CBOASIINECS K alreOpandecKuM.

DJIEMEHTBI MaTEMaTUYECKOIO aHAIU3a

[Mpenen ¢yakmuu B Touke. HempepbiBHOCTH. [IpOMEXYTKH 3HAKOMOCTOSIHCTBA HETPEPHIBHOMN
¢byukun. HerpepbIBHOCTD paniioHaNbHON GyHKIIMH. MeTol MHTepBajoB.
3amaun, NPUBOAAIIME K TOHATHIO mpou3BoaHOW. IlpowsBomHas ¢yaknuu B Touke. Tabmuma
Mpou3BOAHBIX. [IpaBuna BBIYKMCIEHHS NPOU3BOAHBIX. MEXaHMYECKUH M TE€OMETPUYECKUH CMBICI
MPOU3BOHON. YpaBHEHHE KacaTenbHOW K rpaduky (yskuuu. [Ipu3Haku Bo3pacTaHus M YOBIBAaHHS
¢byukun. Touku sxcTpeMyma QyHkuuu. MeToJ HaX0XIeHUs HAauOOJBIIEr0 U HAUMEHBIIETO 3HAUYCHUHN
¢ynkuuu. Iloctpoenne rpadpuko Gynkuuii. IlepBooOpasnas ¢ynkums. OOmmii BUI 1mepBOOOPa3HBIX.
Heonpenenéuusiii unterpan. Tabnuna nepBoodpaszubix Gpynkuuii. [IpaBuna HaxoxaeHHs IEpBOOOPa3HON
¢bynkuuu. Onpenenéunpiii naterpain. ®opmyna Herotona — Jleitoanna. MeTo sl HaX0KISHHS TIOIIA !
¢buryp u 00béma Tel, OrpaHUYCHHBIX TAHHBIMU JTMHUSIMH U TOBEPXHOCTSIMH.

Komb6unaropuka. BeposiTHOCTh U CTaTUCTHKA.

[IpaBuno mnpowusBenenusa. llepecranoBku. Pa3zmemenue. CoueraHuss U MX CBOMCTBAa. buHOM
Herotona. CoObitus. KomOmnanmst coObrruid. IIpoTrBOmonoxkHble coObITHSA. BeposATHOCTH COOBITHS.
HezaBucumbie cobObiTus. [lpaBuno crnokenus BepoaTHOCTEH. [IpaBuio yMHOXEHHS BEpPOSTHOCTEH.
®opmyna nmonHo# BeposTHOcTH. CirydaiiHble BenunHbL. LleHTpanbpable TeHaeHn. Mepsl pa3opoca.

I'eomerpus.

[TapamienpHOCTh U NEPIEHIUKYIIIPHOCTD B IPOCTPAHCTBE.

Qurypsl 1 ux U300pakeHus (TPSAMOYTOJIBHBIN MapajieNenunes, Kyo, mupamMuaa, Ipu3Ma, KOHyc,
IMHAp, cdepa). Touka, MpsiMas U MIOCKOCTh B IPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUH U CIEICTBUS U3
HuX. B3anMHoOe pacronokeHue NpsMbIX U IUIOCKOCTed B mpocTpaHcTBe. IlapamiensHOCTh MpSMBIX U
IUIOCKOCTel B mpocTpaHcTBe. M300pakeHre MpOCTEHIIMX MPOCTPAHCTBEHHBIX (DUIYp Ha IMIIOCKOCTH.
Ceuenust kyba u TeTpa’apa. YIiIbl B MpocTpaHCTBe. PaccTossHME OT TOYKM JO IUIOCKOCTH.
[leprieHAMKYIAPHOCTh TPsAMBIX U IuiockocTeil. IIpoekumss ¢urypsl Ha miockocTs. [IpusHaku
MEPIEHIUKYISIPHOCTH IIPSMBIX U IJIOCKOCTEN B IPOCTpaHCTBE. TeopeMa o TpEX NeprneHANKYIIsIpax.

MHOrorpaHHMKH.

[Tapannenenunesn. CBoicTBa NMPSMOYToOJIbHOTO Mapasuienenunena. Teopema [Mudaropa B
npocrpanctse. [Ipusma u nupamuna. IlpaBunpHas nupaMua v paBuiIbHAs IPU3Ma. JJIEMEHTHI IPU3MBbI
u nupamusl. [IpocTeitmme komOMHaMKM MHOTOTpaHHUKOB. CeueHusi MHOTOTpaHHUKOB. Beruncienue
3JIEMEHTOB MPOCTPAHCTBEHHBIX (UTYp (pEOpa, AuaroHanu, yrisl). [Inomane NoBepXHOCTH NPaBUIILHON
MUPaMUJIbI U IPSIMON TIPU3MBI.

Tena BpaieHus.

[Mununanp, koHyc, chepa u map. OCHOBHBIE CBOWCTBA MPSMOT0 KPYroBOTO LIMJIMHAPA, MPSIMOTO
KpPYroBoro konyca. M3o0pakeHue Tenl BpalleHUs Ha IMJIOCKOCTU. YCEYEHHBIH KOHYC, CEYEHHMsS KOHYca
(mapanenbHBIX OCHOBAHUIO M TPOXOMASIIMX Yepe3 BEpLIMHY), CEUEHHUS MWIMHApaA (MapajjielibHO U
NEPIEHAUKYIIIPHO OCH), ceueHHus Mmapa. llmomanb MOBEPXHOCTH NPSMOrO0 KPYroBOTO LMIMHIPA,
IIPSIMOTO KPYrOBOI'O KOHYCA U 11apa.

OO0bembl TeI.

[Tonsitue 06 o0nEme. CoiicTBa 00BeMOB. OO0BEM THUpaMUABI U KOHYCA, TIPU3MBI U ITWIHHJpPA.
OO0bvemM HakJIOHHOH mpu3Mbl. Brruncienune o0beMOB ¢ momompio uHTerpaiga. O0béM mapa. O6bem
[IapOBOI0 CErMEHTA, IIAPOBOTO CJI0s, IIAPOBOIO CEKTOPA.

KoopauHatsl 1 BEKTOPBI B IPOCTPAHCTBE

JIBukeHHsl B TNPOCTPAHCTBE: MapajlieNbHbIA MEepeHOC, LEHTpajbHas CUMMETPHUS, CUMMETPHS
OTHOCHUTEJIBHO INIOCKOCTH, TOBOPOT. CBoMcTBa ABMKEHUN. [IpuMeHeHne IBUKEHUI NPU PELLIEHUH 3aay.



BekTops! 1 koopauHaThl B mpocTpaHcTBe. CymMMa BEKTOPOB, YMHOXKEHHE BEKTOpPA HA YHMCIIO, YTOJI MEKIY
BekTopamu. KomnHeapHbie v KoMIIIaHapHble BeKTOpbl. CKalisipHOE MPpOor3BeiIeHne BEKTOPOB. TeopeMa o
pa3ioKeHUU BEKTOpa MO TPEM HEKOMIUIaHAPHBIM BekTopaMm. CKalsipHOE MPOU3BEICHHE BEKTOPOB B
KOOpJAMHATAaX. YpaBHEHUE IJIOCKOCTH B MPOCTpPAHCTBE. YpaBHeHHUE chephl B mpocTpaHcTBe. Dopmyna
IJIL BBIYHUCJIICHUSA paCCTOAHUA MCKAY TOUYKAaMU B IIPOCTPAHCTBC.
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