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INOACHUTEJIBHAS 3AIINCKA

VYuebublil kypc «MaTemMaTukay sABJISIETCS OAHUM M3 Haubosiee 3HaUUMBIX B IIPOTrpaMMe CPEHEro
ob1iero o6pa3oBaHusl, MOCKOJIBKY, C OJHOM CTOPOHBI, OH 00ECIIeYnBaeT WHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHUs] BCEX €CTECTBEHHO-HAy4YHbIX KypCOB, a C JpPYroil CTOpPOHBI, (OPMHPYET JIOTUYECKOE HU
abCTpakTHOE MBIIUIEHHE OOYydYaloIMXCsi Ha YPOBHE, HEOOXOIMMOM JUIS OCBOCHHS WH(OPMATHUKH,
OO0I1IeCTBO3HAHUS, UCTOPUH, CIOBECHOCTH M JIPYI'MX JUCLHMIUIMH. B pamkax naHHOro ydeOHOro kypca
o0yyJaromuecs OBJIaeBalOT YHUBEPCAILHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTOpast (POpMYIHPYET CBOU
JOCTHKEHHS B MaTeMaTH4ecKoil popme.

VYuebublii Kypc MaremaTnka 3aKiIapIBaeT OCHOBY JJISl YCIICIIHOTO OBJACHHS 3aKOHaMU (PU3UKH,
XUMHUHU, OUOJIOTUH, TOHUMAaHMsI OCHOBHBIX TEHIEHLUH Pa3BUTHUA SKOHOMHUKHU M OOLIECTBEHHOW YKU3HH,
MO3BOJISIET OPUEHTHUPOBATHCSI B COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO
UCIOJIb30BaTh UX AJIs JAajbHENIero o0pa3oBaHus U B IOBCEIHEBHOM KU3HU. B TO ke BpeMs oBiazieHHue
aOCTPaKTHBIMH U JIOTUYECKA CTPOTUMH KOHCTPYKUHMSIMH ainreOpbl W MaTeMaTHYeCKOro aHaliu3a
pa3BUBACT YMEHUE HAaXOAUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTD, JOKAa3bIBaTh YTBEPIKICHHS
C NOMOIIBIO MHAYKLIUU U PacCy’kKIaTh JAE€TYKTHUBHO, HCIOJIb30BaTh O0OOILIEHHME M KOHKPETU3ALHIO,
abcTparupoBaHue U aHAJIOTUIO, GOPMUPYET KPeaTUBHOE U KPUTHUYECKOE MBIIIICHHE.

Jlornueckoe wMbinieHue, GOpMHpPyEeMOe MPU H3YYEHUH OOYHAIONIUMUCS TOHSTUHHBIX OCHOB
IeOMETPHUH U IIOCTPOSHUH 1IETIOUKH JIOTMYECKUX YTBEPKACHUHN B X0J1€ pelIeHUs] TeOMETPUYECKHX 3a/1a4,
YMEHUE BBIABUraTh U ONPOBEPraTh I'MIIOTE3bl HEMOCPEACTBEHHO HCIOJIb3YIOTCA IPU PELICHUH 3a/1ad
€CTECTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTH U3 Kypca (pHU3HKH.

YMeHue OpHUEeHTUPOBATHCA B IMPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pOJIb BO BCEX 00JACTIX
JesTelnbHOCTH vesioBeka. OpHeHTalusl 4YejloBeKa BO BPEMEHUM M IPOCTPAHCTBE — HEOOX0IUMOE
YCIOBHE €ro COLMAIbHOIO OBbITHSA, (popMa OTpakeHUS OKPYKAIOLIEr0 MHUpA, YCIOBHE YCHEIIHOTO
MIO3HAHUS M AaKTHBHOIO IpeoOpa3oBaHus AeicTBUTENbHOCTH. OnepupoBaHHE HPOCTPAHCTBEHHBIMU
o0pazaMu OOBEIMHSET pa3Hble BHIBI YYEOHOW W TPYHOBOH JEATEILHOCTH, SBISAETCS OIHUM U3
poeCCHOHAIBHO BaXKHBIX KauyecTB, MO3TOMY akTyajbHa 3ajada (OPMHUPOBaHMS y OOy4arolIUXcs
IPOCTPAHCTBEHHOT'O MBIIUIEHUS! KaK pa3HOBUIHOCTH OOpPA3HOTO MBIIUIEHUS — CYLIECTBEHHOTO
KOMITOHEHTa B MTOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTH IO MHOTUM HalpaBJIECHUSM.

B xone wu3ydeHus yuyeOHOro kypca «MaremaTuka» oOydarolluecs IOJy4alOT HOBBIM OIBIT
pelleHns MPUKIAAHBIX 33]a4, CAMOCTOSTEIBLHOIO MOCTPOCHUS MATEMAaTUYECKUX MOJIETEeH peabHBIX
CUTyallMl, WHTEPIPETALNN IIOJYYECHHBIX PEIICHUH, 3HAKOMATCA C IPUMEPAMH MAaT€MaTUYEeCKUX
3aKOHOMEPHOCTEN B NMPUPOJIE, HAYKE U UCKYCCTBE, C BBIIAIOIIMMUCS MaTeMaTUYECKUMH OTKPBITHSIMHU U
UX aBTOPAMH.

VY4eOHbIil Kypc 0071a/1aeT 3HaUUTEIbHBIM BOCIIUTATEIbHBIM TOTEHIIMAIOM, KOTOPBIM peanu3yeTcs
KaKk yepe3 y4yeOHBI MaTepual, CloCOOCTBYIOIIUN (POPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS, TaK U
yepe3 creunuky yueOHOU edaTenbHOCTH, TpeOyrolel MpoJoKUTEIbHOW KOHLIEHTPAMY BHUMAHUS,
CaMOCTOSITEJIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 IIOJYyUYEHHBIN PE3yJIbTaT.

B ocHOBe MeToIMKM 00y4eHHsI MATEMATHKE JIEKUT A€AT€IbHOCTHBIM PUHIIUIT O0Y4YEeHHUS.

B crpyktype yuebHOro kypca «MaremaTHka» BBIJIEIEHBl CIEIYIOIIUE COAEpKATEIbHO-
MeTou4eckue IMHUN: «HYucna u Beraucienus», « OyHKIUN U Tpadukny», «YpaBHEHHs] 1 HEPaBEHCTBaY,
«Hauana MaremaTuueckoro aHanusza», «MHOXecTBa M Joruka», «MHororpaHHukn», «IIpsmble u
IUIOCKOCTH B TIpOCTpaHCTBe», «Tema BpalieHus», «BekTopbl U KOOpAWHATHI B MpOCTpaHCTBe». Bce
OCHOBHBIE COJIEpKATEIbHO-METOINUECKHE JTUHUM M3Y4aroTcs Ha MPOTSHKEHUU JIBYX JIeT OOy4YeHHs Ha
YpOBHE cpeHero od1iero o0pa3zoBaHusl, ECTECTBEHHO JTOMOIHSS APYT Apyra U MOCTENEHHO HACHIIIAsCh
HOBBIMM TeMaMHM U paszzenamu. JlaHHBIA y4eOHBIH Kypc SIBJISICTCSI WHTETPATUBHBIM, ITOCKOJBKY
o0ObeuHsIeT B cebe coJep’KaHUuEe HECKOJbKMX MaTeMaTHMYeCKHUX MAMCLUMIUIMH, TaKMX Kak anreOpa,
TPUTOHOMETPHS, MAaTEMATUYECKUI aHAJIN3, TEOPHUsS MHOXKECTB, MaTeMaTudeckas joruka u apyrue. Ilo



Mepe TOro Kak oOydaroliuecsl OBJIaJeBalOT BCE Oojiee MHUPOKUM MaTEeMaTHYECKUM ammnapaToM, Y HHUX
MOCIIE0OBATENHHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYECKYI MOJEh
peasibHOM CUTyalluu, IPUMEHATh 3HAHMSI, MOJTYYSHHbIE IPU U3YYEHUH Y4eOHOro Kypca, UIsl pelieHHs
CaMOCTOSITENTLHO CPOPMYIMPOBAHHON MaTEeMAaTUYECKOW 3a7add, a 3aTeM HWHTEPIPETHPOBATH CBOM
OTBeET.

CopepxarenpHO-MeTONMYECKass NUHHUS «UwWcna W BBIYHCICHHS» 3aBepmiacT (OpMHUPOBAHUE
HABBIKOB MCIOJIb30BaHUS IEHCTBUTEIBHBIX YUCEI, KOTOPOE OBLJIO HAYaTO Ha YPOBHE OCHOBHOI'O OOIIET0
obpaszoBanus. Ha ypoBHE cpemHero ooimero oopazoBanusi 0co00e BHUMaHUE yAenseTcs: (GOpMUPOBAHHUIO
HABBIKOB PallOHATbHBIX BBIUMCICHHM, BKIIOYAIOMINUX B ce0s HCIOIb30BaHUE PA3IUYHBIX (DOPM 3aIucu
quclia, YMEHHUE JeNaTh MPUKHUIKY, BBIMOJIHITH NMPUOIMKEHHBIC BBIYMCICHUS, OIICHHBATH YHCIIOBBIC
BBIpaXXEHUS, padOTaTh C MaTeMaTHMYECKUMU KOHCTAaHTaMHU. 3HAKOMbIE OOY4YalOIIMMCS MHOXECTBa
HaTypaJIbHbIX, IEJIBIX, PAlMOHAJIBHBIX M JCUCTBUTENIBHBIX YHUCEN JIOMOJHSIOTCA MHOXKECTBOM
KOMIUIEKCHBIX 4HCeJ. B KakIOM M3 3THX MHOXECTB pPacCMATPUBAIKOTCA CBOMCTBEHHBIE €My
crienpUIecKre 3314l U ONEPAIMH: JISTICHUE HAIIENI0, ONIEPUPOBAHIE OCTATKAMHU Ha MHOKECTBE LIEITBIX
qucel, 0coOble CBOICTBA PallMOHAIBHBIX U HUPPALMOHAIBHBIX YHCEl, apu(MeTHUYecKue omepanuu, a
TAKK€ M3BJICUCHUE KOPHS HATypaJIbHOM CTENEHM HAa MHOKECTBE KOMIUIEKCHBIX 4HCell. biaromaps
MIOCJIE/I0BATEIbHOMY PACHIMPEHUIO0 KPyra HCIOJIb3YEMbIX YUCENI M 3HAKOMCTBY C BO3MOYKHOCTSIMU HX
MPUMCHCHHUS JIUIsI PEIICHUS PA3JIMYHBIX 33/1a4 (POPMHUPYETCs MPEACTABICHUE O SAMHCTBE MATCMATHKHU
KaK HayKd U €€ polii B MOCTPOSHUU MOJIENIeH PeaTbHOr0 MHUpA, IIUPOKO HCIONB3YIOTCS 0000IIeHne U
KOHKpETH3aLHsl.

Jlunust «YpaBHEHUS U HEPABEHCTBA» pealU3yeTcsl Ha MPOTSHKEHUU BCEro OOy4YeHHs Ha YPOBHE
cpenHero oomero oOpa3zoBaHUs, IOCKOJIbKY B KaX10M paznene [IporpaMMbl peaycMOTpPEHO peleHue
COOTBETCTBYIOIIUX 3a/1a4y. B pe3ynbrare oOyuaromniyecs OBIaAeBalOT PA3IMYHBIMU METOJAMHU PEHICHUS
pallMOHAIBHBIX, HWPPALMOHAIBHBIX, I[MOKA3aTEIbHBIX, JOrapu(MUUYECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHUH, HEPABEHCTB M CUCTEM, a TaKXKe 3aJay, cojepkammx napaMmerpsl. [lomydyeHHble yMeHUs
IIUPOKO HCHOIB3YIOTCS TPH HCCICAOBAaHUM (DYHKIUKA C IMOMOIIBI0 IMPOU3BOIHOMN, MPU PEIICHUU
MPUKJIAJHBIX 33/1a4 U 3a/1a4 Ha HaX0KJIeHWE HauOOJIbIINX U HAMMEHbIINX 3HaueHud Qynkuuu. [lannas
COJIepKaTeNIbHAS JIMHUS BKJIIOYAaeT B ceOsi Takke (HOPMHUPOBAHHE YMEHHM BBIOJIHATH PACUYETHI IO
dbopMynaMm, peoOpa3oBaHUs PAllMOHATBHBIX, HPPAIIMOHATBFHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHHM, a
TaKKe BBIPAKECHUM, COJEpKAIMX CTENeHU W JjorapudMmbl. braromapss u3ydeHUI0 airedpamdeckoro
MaTepuaiga TPOUCXOAWT JajbHEilllee pa3BUTHE aNTOPUTMUYECKOTO W aOCTPAKTHOTO MBIIIJICHHS
oOyyJaroruxcsi, (HOPMUPYIOTCS HABBIKM JIEIYKTUBHBIX PACCYKJIEHUM, paOOThl C CHUMBOJIbHBIMU
dbopMamu, IpeICTaBICHUS 3aKOHOMEPHOCTEHN 1 3aBUCUMOCTEH B BUJIE pAaBEHCTB U HEPABEHCTB. Anredpa
npeaiaraeT 3QpGeKTUBHbIE MHCTPYMEHTHI JIJISl PEIIeHUs MPaKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3aj1ad,
HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKA HAYKH.

ConepxarenbHO-MeToIuuecKast TUHUS « DyHKIMU U TpapUKU» TECHO TMEPEIIeTaeTCs C APYyTUMH
TUHUSAMH Y4eOHOTO Kypca, MOCKOIBbKY B KaKOM-TO CMBICIE 3alaéT TOCIEA0BaTEIbHOCTh H3YyYEHUs
Matepuana. l3ydeHue cTeneHHON, NOKa3aTeNbHOM, JOrapuMUYEeCKOW UM TPUTOHOMETPUUYECKUX
GbyHKIUH, UX CBOMCTB U rpadMKOB, UCIIOIb30BaHNE (PYHKIMH I peUIeHHs 3a/1a4 U3 APYTUX yUeOHBIX
MPEIMETOB U PEAIbHOMN KWU3HU TECHO CBSA3aHO KaK C MAaTEMaTUYECKUM aHAJIW30M, TaK U C PEUICHUEM
ypaBHeHUH U HepaBeHCTB. [Ipm 3ToM Oomblioe BHUMaHUE yJenseTcs (OPMUPOBAHUIO YMEHHS
BBIpaXaTh (OpMyJaMU 3aBUCHUMOCTH MEXKIY pPa3IUYHBIMU BEIMYMHAMH, HCCIIEIOBATH IMOITYYEHHBIE
GyHKIUU, CTpOUTh uMX rpaduku. Marepwan 5TOW cojaepiKaTelnbHOW JIMHUW HAleJeH Ha pPa3BUTHE
YMEHUN ¥ HaBBIKOB, IMO3BOJISIONINX BBIPAKATh 3aBUCUMOCTH MEX/Ty BEJIMYMHAMH B PA3TUIHON (opme:
aHaMTUYecKo, rpaduueckoii u  cioBecHOH. Ero wu3ydeHwe  crmocOOCTBYEeT  pa3BUTHIO
AITOPUTMHYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIICHWIO M KOHKPETHU3aIlWH, WCIOJIb30BAHHIO
aHaJIOTH.

ConepxarenpHasgs nuHUS «Hawama wMaremarnueckoro aHanm3a» TMO3BOJISIET CYIIECTBEHHO
pacIupuTh KPYT Kak MaTeMaTUYECKUX, TaK M MPHUKJIAJHBIX 3a7a4, TOCTYIMHBIX 00YYarolnMcs, TaK KakK
Yy HHUX TOSBIJISIETCS BO3MOXKHOCTh CTPOUTH IpadUKH CIOXKHBIX (YHKIIMHA, ONPEACIISITh UX HauOOJIbIINE 1
HAaUMEHBIIINE 3HAYCHHsI, BEIUUCITH MJIOMAAU GUTYP U O0BEMBI TEll, HAXOJUTh CKOPOCTH U YCKOPEHUS



npoueccoB. JlaHHas coiep)kaTenbHas JIMHUS  OTKPHIBAET HOBBIE BO3MOXKHOCTH  IIOCTPOCHHS
MaTeMaTHYECKUX MOJENIeH pealbHBbIX CHUTyalluid, IO3BOJIICT HAXOAWTh HAWIy4llee pelIeHUue B
OPUKIAJHBIX, B TOM YHCIE COIMAIbHO-)KOHOMHYECKHX, 3a/Jadax. 3HAKOMCTBO C OCHOBaMH
MaTEeMaTHYECKOT0 aHalIM3a CIIOCOOCTBYET pAa3BUTHIO a0CTPAKTHOTrO, (OPMaIbHO-IOTUYECKOTO |
KPEaTHBHOTO MBINIICHUS, (GOPMUPOBAHUIO YMEHHI PACIO3HABAThH MPOSBICHUS 3aKOHOB MAaTEMaTHKH B
HayKe, TEXHUKE 1 UCKyccTBe. OOydaronmecs y3HaloT O BBIAAIOMIUXCS Pe3yJIbTaTax, MOJIyYeHHBIX B X0/1€
pa3BUTHUS MaTEeMaTHKH KaK HayKH, U 00 X aBTOpax.

ConepxatenbHo-MeToAnYecKas JTUHUS «MHOXecTBa W JIOTMKa» BKIIOYAaeT B Ce0sl DJIEMEHTHI
TEOPUM MHOXKECTB ¥ MAaTeMaTH4eCKOW JIOTMKH. TeOpeTHKO-MHOXKECTBEHHBIE IPEICTABICHUS
MPOHU3BIBAIOT BECh KypC IIKOJBLHOW MAaTeMaTHKH M TpeaiaraioT Haubosee yHHUBEPCAJIbHBIN S3BIK,
00BeAMHSIOMMIT Bce pa3/ielbl MAaTEMaTHKU U €€ MIPUII0KEHUH, OHU CBA3BIBAIOT pa3HbIC MAaTEeMaTHYECCKUE
JMCLUUIUIMHBI U UX TPUIOKEHUS B equHoe 1enoe. [1o3ToMy BakKHO JaTh BO3MOKHOCTh 00yYaroImemMycs
MOHUMATh TEOPETHKO-MHOKCCTBEHHBIH S3BIK COBPEMEHHOH MaTeMaTWKd M HCHOJb30BaTh €ro Juis
BBIPQ)KEHUSI CBOMX MBICTCH. [[pyruM BaXHBIM IPHU3HAKOM MAaTEMAaTHKW KaK HayKd CJeIyeT MpH3HaTh
CBOICTBEHHYIO €l CTPOroctb OOOCHOBAaHWI M CJIEJOBAaHHE OIPEACIEHHBIM TpPaBHIAM ITOCTPOCHUS
J0Ka3aTeNbCTB. 3HAKOMCTBO C OJJIEMEHTAMH MAaTeMaTHYECKOW JIOTHMKH CIIOCOOCTBYET DPa3BHTHUIO
JOTMYECKOr0 MBIIUICHHUST OOYyYarolIMXCsi, MO3BOJIIET MM CTPOUTh CBOM PACcCyKACHHS Ha OCHOBE
JIOTHYECKUX MPaBUi, (POPMHUPYET HABBIKA KPUTUYECKOTO MBIIIIJICHUS.

B yueObHOM Kypce «MaremaTHKa» MPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOTO MOJCIHPOBAHMS,
KOTOpBIE TPHU3BAaHBI CHOCOOCTBOBATh (HOPMHUPOBAHHUIO HABBIKOB IIOCTPOCHUS MOJENEH pearbHBIX
CHUTYaIMi{, UCCIICIOBAHUS ITHX MOJEJICH C IIOMOIIBIO armnapara anreOpbl 1 MaTeMaTHYecKOro aHaln3a,
MHTEPIPETAlMA TOJYYCHHBIX pPE3yJlbTaTOB. Takue 3aJaHusi BIUIETCHBI B KaXKIbld W3 pa3zesioB
pOrpaMMbl, TOCKOJbKY BECh MaTepHal yd4eOHOro Kypca IIUPOKO HCHOJBb3YeTCsS JUIS pEIICHHS
NPUKIAAHBIX 3amad. [Ipu pemieHnn peanbHBIX NPAKTUYECKUX 3a7ad OoOydYarolIuecs pa3BHUBAIOT
HaOJII01aTeIbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCsl, UCIIOJIBL30BATh AHAJIOTHIO,
0000mmaTe W KOHKPETU3UPOBaTh Npobiemy. JlesarenbHOCTh MO (HOPMUPOBAHHIO HABBIKOB PELICHHS
NPUKJIAJHBIX 337a4 OPraHU3yeTcsl B MPOLIECCe N3YUSHHS BCEX TEM Y4eOHOro Kypca «Anredpa n Havana
MaTEeMaTHIECKOTO aHAIN3ay.

Ha usyuenue yueOHOro Kypca «Martemaruka» orBoaurcst 408 wacos: B 10 kmacce — 204 vaca (6
4yacoB B Hezleno), B 11 kinacce — 204 gaca (6 4acoB B HEJIETIO).



COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

Yuciia 1 BbIYMCICHUSA

Parmonanbupie  uyucna. OOBIKHOBEHHBIE M JIECSATUYHBIE ApOOM, NPOIEHTHI, OECKOHEYHBIE
nepuoaudeckue apoou. [lpumenenue npoGeil M NPOLIEHTOB A PELICHHMs HPUKIAAHBIX 3a1ad U3
Pa3IMYHBIX OTPACIEN 3HAHUW U PEaJbHOW KU3HU.

JlelicTBuTenbHbIE YKcia. PalimoHanbHble U UppalMoHabHble yicia. ApupMeTHyecKre onepanum
C JEeHCTBUTENbHBIMU YUCIaMH. MOJyib JeHCTBUTENLHOTO YMCIa M €ro cBoicTBa. llpuOnmxénHble
BBIUHCJICHMS], IPAaBUJIA OKPYTJVICHHs, IPUKUIKA U OLICHKA Pe3yJIbTaTa BEIYACICHUMN.

Crenens ¢ 1enbIM nokaszareneM. bunom HeroTona. Mcnonb3oBanue moaxosiieid (opMbl 3armcu
JEHCTBUTEIIBHBIX YACEN Ul PELICHHs TPAKTUYECKUX 334 U IIPEICTaBICHNS JaHHBIX.

Apudmernueckuii KOpeHb HaTYpaJIbHON CTEIIEHH U €r0 CBOMCTBA.

Crenenp C palMOHaJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JACHCTBUTEIbHBIM
[IOKa3aTeseM.

Jlorapudm uncna. CoiictBa jorapudma. JlecsTuuHble U HaTypalbHbIE JIOTapU(MBI.

CuHyCc, KOCHHYC, TaHI'€HC, KOTaHI€HC YMCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHHs U HEPABEHCTBA

ToxnecTBa U TOXJIECTBEHHBIE NPeoOpa3oBaHus. Y paBHEHHE, KOPEHb ypaBHEHMs. PaBHOCHIIbHBIE
YpaBHEHUs U ypaBHEHUA-CIEACTBUA. HepaBeHCTBO, pellieHne HEpaBEHCTBA.

OCHOBHBIE METOJIbl PELICHHUs] LENbIX M JpOOHO-pallMOHAIBHBIX YpPAaBHEHHH U HEPAaBEHCTB.
MHorowieHsl OT OTHOW IEpeMEHHOM. JleleHne MHOrOWwIeHa Ha MHOTO4YJIEH C OCTaTKOM. Teopema be3y.
MHorousnens! ¢ nenbiMu kodpdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YNCIOBBIX BRIPAKECHNUHN, COACPIKAIINX CTEICHH U KOPHH.

WppanunonanbHeie ypaBHeHUsA. OCHOBHbBIE METO/bI PELLIEHUS UPPALIMOHAIBHBIX YPABHEHHM.

[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS [10KA3aTEIbHBIX YPaBHEHUH.

IIpeoOpa3oBanue BbIpaXEHUH, COAECPIKAIINX JIOTapU(MBI.

Jlorapumuueckne ypaBHeHusi. OCHOBHbIE METO/IbI PELICHUS] TIOTapUPMUUECKUX YPaBHEHUH.

OcHoBHbIE TpUroHOMeTpudeckue popmyisl. [Ipeodpa3oBaHre TPUTOHOMETPHUUECKUX BBIPAKEHUH.
Pemenne TpuroHOMETpUYECKUX YPAaBHEHHM.

Pemenne cucreM JIMHEWHBIX ypaBHEHUH. Marpuma CUCTEMBbl JIMHEMHBIX ypaBHEHUM.
Omnpenenurens MaTpulbl 2X2, €ro reoMeTpUYECKU CMBICI UM CBOMCTBA, BBIYMCIIEHHE €ro 3HaueHus,
IIPUMEHEHUE OIPEACIIUTENSA Ul PELICHUs CHUCTEMbl JUHEHWHBIX YpaBHEHMMH. Pelienue npuxmamaHbix
3a7a4 C MOMOIIBIO CUCTEMBI JJUHEMHBIX ypaBHeHUH. MccnenqoBanre NOCTPOCHHOM MOJENH C MTOMOIIBIO
MaTpHL ¥ ONPEICIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEIEH pEalbHOM CHTyallud C IIOMOIIBIO YypaBHEHUN U
HepaBeHCTB. [IpuMeHeHne ypaBHEHHUI M HEPABEHCTB K PELICHHUIO MATEMAaTUYECKUX 3a4ad U 3a4ad u3
pa3aMyYHbIX 00JacTel HayKU U peaslbHOM JKU3HH.

DOyHKUMH U TPaPUKU

OyHKIM, crnocoObl 3aganus QyHkIMHU. B3aumuo oOpatnble QyHkuuu. Komnosunus ¢yHKIui.
I'padux GpyHkumu. DnemMeHTapHble mpeoOpa3oBaHus rpagukoB GyHKIHH.

Ob6nacth ompeneneHuss U MHOXKeCTBO 3HaueHWd Qynkumu. Hymu dynkuuu. IlpomexyTtku
3HAKONOCTOSAHCTBA. Y&THble M Heu€THble ¢yHkuuu. Ilepuoanueckue ¢yukauu. IIpomexyTku
MOHOTOHHOCTH (QYHKIIMH. MakcUMyMbl 1 MUHUMYMbI pyHK1nu. Hanbosnbiiee 1 HauMeHbllee 3HaYeHUs
(GYHKIMU Ha TPOMEXKYTKE.

JluneiiHas, KBaJpaTHU4Has W JPOOHO-IMHEWHas (yHKUMU. DJIEMEHTapHOE HCCIEeI0OBaHUE U
MOCTPOEHHE UX IPaPUKOB.

Crenennas (GyHKIHS ¢ HATypaJbHBIM U II€JIbIM TTOKa3aTesneM. E€ cBoiicTBa u rpaduk. CBoMCTBa U
rpaduK KOpHS n-Oi CTENEeHH KakK (PyHKIIUK 0OpaTHOM CTENEeHU C HaTypaJbHBIM ITOKa3aTEeNIEM.



[TokazaTenpHass u Jjorapudmuueckas (GYyHKIHH, MX CBoWcTBa W rpaduku. lMcmonb3oBaHue
rpaduKoB (PyHKIUH U1 pelIeHns] ypaBHEHUH.

Tpuronomerpuueckas OKPYXHOCTb, ONpPEACICHHE TPUTOHOMETPHUYECKUX (DYHKITUH YHUCIOBOTO
apryMeHTa.

OYHKIMOHAIBHBIE 3aBUCUMOCTH B pealbHBIX IIpolleccax M sBJICHHMIX. | 'paduku peasbHBIX
3aBHCHUMOCTEH.

Hauaja MmaTeMaTH4eCKOro aHaJInu3a

ITocnegoBaTenpHOCTH, CIIOCOOBI 3amaHUs IMOCIENOBaTelbHOCTEH. MeTron MaTeMaTHYeCKOU
WHAYKIMA. MOHOTOHHBIE W OrPAaHUYCHHBIC IIOCIEAOBATENbHOCTH. MCTOpUS BO3HUKHOBEHHS
MaTeMaTUYECKOT0 aHaJIN3a KaK aHa/In3a 0ECKOHCYHO MaJlbIX.

Apudmerndeckass U TeOMETpPUYECKas MPOrpeccHr. becKOHeuHO yObIBaroIas reoMeTpuyecKas
mporpeccusi. CyMMa OECKOHEYHO yOBIBAIONICH TeoMEeTpUdYecKor mporpeccuu. JIMHEHHBIT U
AKCHOHEHIHAIBHBIN pocT. Yucno e. @opmylia CIIOKHBIX TPOIEHTOB. VCnoib30BaHUE MPOTPECCUU ISt
pELIEHHS pealIbHbIX 3aJa4 IPUKIIAJHOTO XapaKTepa.

HemnpepsiBHble GyHKIIMM W HUX CBOWCTBA. Toukw pa3pbiBa. ACHMITOTHI TpaduKOB (PYHKITUH.
CgoiicTBa (yHKUMN HENPEPBHIBHBIX Ha OTpe3ke. MeToJ HWHTEPBAJIOB [IJIl PEIICHUS HEPABEHCTB.
[IpuMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKITUH JJIs1 PEIICHMS 3a/1a4.

[lepBas u BTOpast mpousBoAHbIe PyHKIMU. OnpeneneHne, reoOMeTpUIeCKUid U GU3MIECKUN CMBICIT
MIPOM3BOHON. Y paBHEHHE KacaTeIbHOU K TpaduKy (PyHKITUH.

[IpouzBoaubie anemeHTapHbIX (yHKIUA. [Ipon3BogHAs CyMMBI, MPOW3BEIEHUS, YACTHOTO U
KOMITO3HUITUHU (YHKIIHH.

MHo:xecTBa M JIOTHKA

MHoOkecTBO, oOllepaly HajJ MHOXECTBaMM M MX cBoicTBa. Jluarpammel Ditnepa—BenHa.
[IpumeneHne TeOpEeTUKO-MHOKECTBEHHOTO ammapara Juisi ONUCAHUS PEAIbHBIX MPOLECCOB U SBJICHUM,
P PEIICHUH 3a/1a4 U3 IPYTUX YUYECOHBIX IIPEIMETOB.

Ompenenenue, Teopema, CBOMCTBO MAaTeMaTHUYECKOrO OOBEKTa, CIEACTBUE, J0Ka3aTeIbCTBO,
PaBHOCHUJIbHBIE YPaBHEHHUS.

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TOHSTHSI cTepeoMeTpuH. Touka, mpsiMas, IIJIOCKOCTh, IpocTpaHcTBo. lloHATne 00
aKCHOMAaTUYECKOM IOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX.

B3aumHOe pacrnonokeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIIMECs, MapajlIelIbHbIE U
CKpenBaromuecs npsimele. [lapaninenbHOCTh IPSIMBIX U TUIOCKOCTEW B MPOCTPAHCTBE: MapalieiIbHbIE
IpsIMbIE B IPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX MPSAMBIX; MAPAJIIEIbHOCTh NPSIMOMN U IUIOCKOCTH. Y TJIbI
C COHANpaBJIEHHBIMU CTOPOHAMH; YTOJ MeEXAy MNpsSAMbIMH B mpocTpaHcTBe. [lapamienbHOCTb
IUIOCKOCTEH: MapajulelbHble IIJIOCKOCTH; CBOMCTBA NapajulelbHBIX Iiockocted. IIpocteiimme
MPOCTPAHCTBEHHBIE (PUTYPHI Ha MIIOCKOCTU: TETpa’p, KyO, mapajuiesenumen; NoCTpOeHHE CeUeHHH.

[lepnieHIUKYISPHOCTh MPSAMOM M IUIOCKOCTU: MEPIEHIUKYISIPHBIE TpSMbIE B IMPOCTPAHCTBE,
IpsiMble MapajiebHble U NEPIEHIUKYISIPHbIE K MIOCKOCTH, MPU3HAK MEPIEHAUKYIIIPHOCTH MPSMON U
IUIOCKOCTH, TEOpEMA O MPSMOM NMEPHEHAUKYIISPHON MIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJl MEXIY
NpsIMOM UM TUJIOCKOCTBIO; JIBYTPaHHBIM YTroJ, JIMHEMHBIA Yrosi AByrpaHHoro yria. lleprneHnukyinsap u
HAKJIOHHBIE: PAaCCTOSHHUE OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHHE OT MPSAMOM 10 MIOCKOCTH, MPOEKIUS
¢burypsl Ha TUIOCKOCTb. [lepneHAMKYISIpHOCTh IJIOCKOCTEH: TMPHU3HAK NEPIEeHIUKYISIPHOCTH JIBYX
mrockocreil. Teopema 0 TpEX NMepreHANKYIsIpax.

MHoOrorpaHHUKH

[lonsiTHe MHOTOTpaHHWKA, OCHOBHBIC AJIEMEHTHI MHOTOTPAHHUKA, BBIMYKIbIE U HEBBIMYKIIBIC
MHOTOTPaHHUKH; pa3BEPTKa MHororpaHHuka. [Ipusma: n-yronpHas npu3Ma; I'paHU M OCHOBaHUS
MPU3MBI; TIpsSMasi ¥ HaKJIOHHAs MPU3MbI; OOKOBas U MOJHAsl OBEPXHOCTh Mpu3MbL. [lapannenenumnesn,
NpSIMOYTOJIbHBIA Tapajuienenunen M ero cBoiictBa. [lupammpa: N-yrojgbHas nupamuga, T'paHd M



OCHOBAHHME THUPAMHIbI; OOKOBas W TIOJHAS TIOBEPXHOCTh NHUPAMUIBI, TMpaBUJIbHAS M yCeYEHHAs
nupaMuja. DJIEeMEHTbl MPU3Mbl U mupaMujbl. [IpaBUIbHBIE MHOTOTPaHHUKU: MOHSTUE MPABHIBHOTO
MHOTOTpaHHUKA; MPABUJIbHAS MPU3Ma U MPaBUIIbHAA NTUPAMKIA; IPABUIIbHAA TPEYTOJIbHAS IUPpAMUIA U
MpaBUJILHBIN TeTpadp; KyO. IIpencraBienne o MpaBHIIBHBIX MHOTOTPAHHHMKAX: OKTadp, MOACKA AP U
ukocarap. CeueHust IpU3Mbl U MUPAMUIBI.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, IPSIMOM, IMIIOCKOCTH. DJIEMEHTHI
CUMMETPHUU B IUPAMUIAX, ApAIUICTEIUNENAX, IPABUIBHBIX MHOIOTPAHHHUKAX.

Brruucienue »I€eMEHTOB MHOTOTPAHHHMKOB: pEOpa, mauaroHanu, yriel. [lmomans OokoBoi
MMOBEPXHOCTH M TOJHOW IMOBEPXHOCTH MPSIMOM MPHU3MBI, IUIONIAJAh OCHOBAaHUMN, TeopeMa O OOKOBOM
MOBEPXHOCTU MpsAMOM mpu3Mbl. Ilmomans OOKOBOH IMOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOM
MUPaMHJIBI, TeOpeMa O IUIoMaau ycedéHHoW mupamunisl. [lonstue 06 o0néme. OOBEM MHUpaMUIbI,
MPU3MBI.

[TogoOHnbie Tena B mpocTpaHcTBe. COOTHOIICHUSI MEXKY IIIOIMIAISIMH TTOBEPXHOCTEH, 00bEMaMK
IMOJJOOHBIX TEIL.

11 KJIACC

Yuciia 1 BBIYUCICHUA

Hatypanbuble u nenble yncna. [Ipumenenne npu3HakoB JEIMMOCTH LIEIbIX YHUCEN, HAUOOJbIIHMA
obmwmit nenurens (nanee — HOJl) n Haumenbiee obmee kpatHoe (nanee — HOK), octaTtkoB mo momy:ito,
anroputMa EBknnna ais pemeHus 3ajad B LEJIbIX YUCliax.

KommnekcHble uncna. AnreGpandeckas U TpUrOHOMETpUdecKas (POPMBbI 3alUCH KOMIUIEKCHOTO
yucia. ApudmMernyeckue onepanuy ¢ KOMIJIEKCHBIMU yuciiaMu. M300paxeHne KOMIIJIEKCHBIX YMCEN Ha
KOOpAMHATHOM IulockocTH. Popmyna Myaspa. KopHu n-oil cTeneHM U3 KOMIUIEKCHOTO 4YHCIIA.
[IpuMeHeHne KOMIUIEKCHBIX YUCEIT Ul pelieHns (PU3MUECKUX U T€OMETPUUECKUX 3aj1au.

YpaBHeHNsI 1 HEPAaBEHCTBA

Cucrema M COBOKYNHOCTb YPaBHEHMH M HEPaBEHCTB. PaBHOCHUJIbHBIE CUCTEMBI U CHCTEMBI-
cleCTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOop KOpHEH TPUTOHOMETPUYECKUX YPaBHEHHM C TOMOIIBIO TPUTOHOMETPUYECKON
OKpPY>XHOCTH. PellieHne TpuroHoMeTpu4eCcKiuX HEPABEHCTB.

OCHOBHBIE METO/bI PELIEHUS TTOKA3aTENIbHBIX U JIOTApU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METOABI PELIEHUS UPPALMOHAIbHBIX HEPABEHCTB.

OCHOBHbIE METONbI PEIICHHUS CHCTEM M COBOKYNMHOCTEH palMOHAIbHBIX, HppalOHAIbHbIX,
MoKa3aTeJIbHbIX U JIOTapU(PMUIECKUX YpaBHEHUH.

VYpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C ITapaMEeTPAMHU.

[IpuMmeHeHNne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTEMATUYECKUX 3aJad U 3a7ad U3
pa3aMyYHbIX 00JacTel HayKU M peaslbHOM JKU3HU, MHTEPIIPETALNS [TOJIyYEHHBIX PE3YyJIbTaTOB.

DyHKUMH U TPaPUKU

I'padpuk xommoszunmu ¢ynkuuid. ['eomeTpuyeckue oOpa3bl ypaBHEHMH W HEpPaBEHCTB Ha
KOOpJAMHATHOM TIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U IPaPUKH.

I'paduueckue MeTO bl peleHHs ypaBHEHUH U HepaBeHCTB. [ paguueckue MEeTO bl pelieHus 3a1a4
C MmapamMeTpaMu.

Hcnonb3oBanue rpadukoB (GyHKIMHA AN MCCIEIOBAHUS MPOLECCOB U 3aBUCUMOCTEH, KOTOpbIE
BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEIMETOB U PEATbHOU KU3HU.

Havana maTteMaTH4eCKOro aHajJmu3a

[IpumeHeHne NPOM3BOAHON K HCCIENOBAHUIO (YHKIMH Ha MOHOTOHHOCTH M 3KCTPEMYMBI.
Haxosxnenne HauOObIIEro ¥ HAMMEHBIIET0 3HAYSeHUH HeTIPePhIBHON (PYHKIIUHM Ha OTPE3KE.

[IpumeHneHne npou3BOAHOM JJI HAXOKJICHHUS HAWIyUIlero pelieHns B IPUKIAIHbIX 3a/a4ax, AJis
OIIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aaHHOro (GopMyIioi nim rpaduKoM.



[TepBoobOpazHas, 0CHOBHOE CBOMCTBO 1nepBooOpa3HbIX. [lepBooOpa3Hbie 371eMEHTApHBIX QYHKITUH.
[TpaBuia HaX0XICHHUS IEPBOOOPA3ZHBIX.

Wnterpan. I'eomerpuyeckuii cMmbIcil MHTErpana. BuluucieHue omnpenenéHHOro MHTerpaiga Io
¢dopmyne Hetorona-Jleitbuuna.

[Ipumenenne wuHTEerpana A HaXOXKICHMs IUIomanedl Iwiockux ¢uryp u  o0BbEMOB
reOMETPUUYECKUX TEIL.

IIpumepsr pemeHuil nud¢epeHunanbHbIX  ypaBHEeHHH. MareMaTHueckoe MOJEeINpOBaHHE
peabHBIX MPOIECCOB C MOMOIIBIO AU(GepeHINATbHBIX YPaBHEHUH.

Tena BpaumieHus

Hunmunapudeckass  MOBEPXHOCTh,  OOpa3ylolMe  LUWIMHAPUYECKOM  MOBEPXHOCTH,  OCh
LWINHAPUYECKOM noBepxHocTH. L{mnnuap: ocHoBaHMs M OOKOBas MOBEPXHOCTb, 00pa3ylomias U OCh;
IUI0IAb OOKOBOH U IOJIHOM MOBEPXHOCTH.

Konnueckas moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKOM
noBepxHocTH. KOHyC: OCHOBaHME W BeplIMHA, 00pasyromas U OCh; IUIOIIAThr OOKOBOW W IOJHOMN
MIOBEPXHOCTHU. Y CeUEHHBIN KOHYC: 00pa3yolue U BbICOTa; OCHOBaHUS U OOKOBas TOBEPXHOCTb.

Cdhepa u map: meHTp, paauyc, JUaMeTp; IUIOMAAb I[OBEpXHOCTH cdepsl. B3aumuoe
pacrioniokeHue cepbl U IUIOCKOCTH; KacaTesbHas TNIOCKOCTh K cepe; miomaas chepsl.

N300paskeHue Tes BpaleHust Ha MIIOCKOCTH. Pa3BépTka uummHApa U KOHyca.

KomOuHanuu Ten BpalleHuss U MHOIOIPaHHMKOB. MHOIOrpaHHUK, OMMCAaHHBIA OKOJIO cepsl;
cdepa, BIMcaHHAs B MHOIOI'PaHHMK, WJIM TEJIO BPAILICHHS.

[Tonsatue 06 06BvEMe. OcHOBHBIE cBOIicTBa 00BEMOB Ten. Teopema 006 00bEME NPSIMOYTOIBHOTO
napauiesienunena u cieacTeus u3 He€. O0bEM nunuHapa, Konyca. O0BEM mapa u iomaab chepsl.

ITonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXIY IJIOLIAAMHU IOBEPXHOCTEH, 00bEMamMu
MOIOOHBIX TEIL.

Ceuenust mumHApa (MapavieIbHO W MEPIEHIANKYISIPHO OCH), CeUeHHsI KOHyca (mapaienbHOe
OCHOBAHHIO U MPOXOIAIIEE Yepe3 BEPIINHY), CEUCHHUS IIapa.

BekTopbl 1 KOOPAMHATHI B NIPOCTPAHCTBE

Bektop Ha miockocth M B mpocTpaHcTBe. ClloKeHHWE M BBIYUTAaHHE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha 4YHWcio. Pa3nmoxkeHue BekTOopa MO TpEM HEKOMIUIAHAPHBIM BekTopam. [IpaBuio
napajuienenunena. Pemienne 3amad, CBS3aHHBIX C NMPUMEHEHHEM TIIPABHJI JICHCTBHHA C BEKTOPAMHU.
[TpsmMoyronbHas cucteMa KoopauHat B mpocTtpaHcTBe. Koopaunate!l Bektopa. [Ipocteiimue 3agaun B
KOOp/AMHATaxX. YToil MexIy BekTopamu. CKallsipHOE NpOHM3BEAECHUE BEKTOpPOB. BrlumcieHue yrios
MEXIYy MPSIMBIMH H IHIOCKOCTSAMHU. KOOpIMHATHO-BEKTOPHBIM METOJl MPU PEIICHHH T'€OMETPUYECKHUX
3azad.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE  pE3yJIbTaThl OCBOEHUS MporpamMmbl y4deOHOro mnpeamera «MaTemaTHKa
XapaKTEPU3yIOTCS:

I'paxnanckoe BocnuTanue:

c(OPMHUPOBAHHOCTHIO I'PAXJAAHCKON MO3UIUU 00y4YalolIerocss Kak akTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCHUUCKOro O0IlecTBa, IMPEICTaBICHHEM O MaTeMAaTUYECKUX OCHOBaxX (yHKUIHMOHHPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBJICHHHA, NPOLEAYp TpakJaHCKOro ooOmecTBa (BBIOOPHI, OMPOCH M Tp.),
YMEHHUEM B3aUMOJICHCTBOBATh C COLUMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HMX (YHKUHSIMU MU
Ha3HAYCHUEM.

IIarproTnyeckoe BOCIMTAHHUE:

c(OPMHPOBAHHOCTHIO POCCHICKON TPAXKTAHCKOW HACHTHYHOCTH, YBAXEHHS K TNPOLUIOMY U
HACTOAILLEMY POCCUHCKONM MAaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JOCTH)KEHUSM POCCUHCKUX
MaTE€MaTUKOB M POCCUHCKONW MAaT€MAaTHUYECKOW LIKOJIbI, K UCIOIb30BAHUIO 3TUX JOCTUKEHHUU B IPYTUX
HayKaX, TEXHOJIOTHIX, cepax SKOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSA:

OCO3HAaHHEM JIyXOBHBIX LIEHHOCTEH POCCUICKOI0 Hapoja; cpOpMUPOBAHHOCTHIO HPABCTBEHHOI'O
CO3HAHUs, 3TUYECKOr0 MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHHI HAyKu U
JeSTeNIbHOCThIO YUYEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYMBOTO Oy IyIIEro.

JcTeTHYecKoe BOCIIUTaHue:

JCTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3ajay, pEIIeHUH, pPacCyXIEHUN; BOCHPUUMYUBOCTBIO K MaTEMaTHYECKHM AacleKTam
pa3IMYHBIX BUJIOB HCKYCCTBA.

Pu3nyecKoe BOCIUTAHHE:

c(OPMHUPOBAHHOCTHIO YMEHMSI NPUMEHATh MAaT€MaTHYECKHE 3HAaHUS B MHTEpecax 3/J0pOBOTO U
6e3omacHoro o0pasa >KM3HU, OTBETCTBEHHOIO OTHOUICHHS K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHUE,
cOaTaHCUPOBAHHBIN PEXXUM 3aHATUH U OTAbIXA, peryiisipHas (u3ndeckas aKTUBHOCTh); (hU3MUECKOro
COBEPILIEHCTBOBAHMS, IIPH 3aHATUSAX CIIOPTUBHO-03JOPOBUTEIBHOMN AESITEIBHOCTHIO.

TpynoBoe Bocnnutanue:

TOTOBHOCTBIO K TPYJZly, OCO3HAHHEM LIEHHOCTH TPYAOIIOOUs; UHTEPECOM K Pa3IUYHBIM cdepam
npoeCCHOHATLHON JIeATEbHOCTH, CBSI3aHHBIM C MaTeMaTHMKOW M €€ MPHIOKEHUSIMH, YMEHHEM
COBEpIIATh OCO3HAHHBIA BBHIOOpP Oyayliel MPOPEecCHu W peaTn30BbIBATH COOCTBEHHBIE KU3HCHHBIC
IJTaHbl; TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTHUeCKOMYy OOpa30oBaHHUIO W caMOOOpPa30BaHMIO Ha
MIPOTSKEHUM BCEHM JKM3HM; TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B PEIICHMM INPAKTUYECKUX 3anad
MaTeMaTHYECKON HalpaBIE€HHOCTH.

JKOJIOTHYECKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO ~ 3KOJOTHYECKOW  KYJIbTYypbl, TOHMMAaHHUEM  BJIMSHHUS  COIHAJIbHO-
HKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOIAHON U COIMATIBLHOM Cpeibl, OCO3HAHUEM TTI00aIbHOTO
XapakTepa HSKOJIOTHYECKUX NpoOJeM; OpHeHTalMeld Ha NpHUMEHEHHEe MaTeMaTH4YecKHX 3HaHWUU Ui
pelIeHns 3aa4 B 00JJaCTH OKPY>KaloIlel Cpefibl, TUIAaHWPOBAHUS MTOCTYNKOB M OLEHKH UX BO3MOMXHBIX
MOCTEACTBUI JJIs1 OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOI'O MO3HAHMS:

Cc(OPMHPOBAHHOCTHIO MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKd M OOIECTBEHHOM MPaKTUKU, TOHMMaHHEM MaTeMaTH4YeCKON HaykKu Kak cgepbl 4eIoBeuecKoil



NEATEIbHOCTH, JTAOB €€ Pa3BUTHUA U 3HAYUMOCTH Ul PA3sBUTHs LUBUIU3ALMH; OBIAJECHUEM SA3BIKOM
MaTeMaTUKd M MaTeMaTHYEeCKOW KyJIbTypOH Kak CpEACTBOM IIO3HAHMS MHPA; T'OTOBHOCTBIO
OCYLIECTBJIATh IIPOEKTHYIO U UCCIIEI0BATEIbCKYIO IE€ATEIBHOCTD HHANBUIyaJIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pPe3yibTaThl OCBOCHHS MPOrpaMMbl ydeOHOro mpeaMera «MaTemaThkay
XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMH HO3HABAMENbHBIMU OCUCMBUAMU, VHUBEPCAIbHLIMU
KOMMYHUKAMUBHBIMU OeUCMBUAMU, YHUBEPCATbHLIMU Pe2YIASIMUBHBIMU OEUCTEUIMU.

1) Vwuusepcanvuvie nosnasamenwvhnvle Oeticmeus, obecneuusarom @Gopmuposanue OA306bIX
KOCHUMUBHBIX NPOYECcco8 00yuarwuxcs (0ceoeHue Mmemooo8 NO3HAHUS OKpYdlcarwe20 Mmupa;
npuMeHeHue 102U4eCKUX, UCCIe008aAMeNbCKUX onepayuil, ymeHu pabomams ¢ ungopmayuelti).

Ba3oBble JJornueckue neiicTBuA:

® BEISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMAaTHYECKHX OOBEKTOB, MOHSITHIA,
OTHONIICHUHA MEXIy TIOHATUSAMHU; (OPMYIHpPOBATH OMNPEHCICHHS  IOHSATHH; YCTaHABIMBAThH
CYIIECTBCHHBI TpPH3HAK KIACCH(PUKAIMU, OCHOBAHHS I OOOOIICHHWS W CpPaBHEHHS, KPUTCPHH
MPOBOJMMOI0 aHAJIN3a;

® BOCIIPUHMMATh, (OPMYJIHUPOBaTh U MPEOOPa3OBBIBATH CYXXICHHS: YTBEPAUTEIbHBIE U
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIC U OOIIIKE; YCIOBHBIE;

® BLISIBJISITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MMPOTUBOPEUHs B (aKTax, JaHHBIX,
HAONIOJICHUSAX W YTBEPXKICHUSX; IMpelnjaraTb KPUTEPUU [UIsl BBISBICHHS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

e [eJlaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUU;

® IPOBO/INTH CAMOCTOATENIBHO JIOKA3aTelIbCTBA MATEMAaTUUYECKUX YTBEPKACHHH (MpsMble W OT
MIPOTUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, MPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI; 0OOCHOBHIBATH
COOCTBEHHBIE CY>KJICHHS Y BBIBOIBI;

® BEIOMpATh CHOCO0 perieHus y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO BAapUAHTOB PEIICHUS,
BBHIOMPATh HANOOJIEE MOIXOAIIUN C YUETOM CaMOCTOATEILHO BBIICICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareabCcKue AeiiCTBHS:

® [ICIIOJIB30BaTh BOIMPOCHI KaK HCCIENOBATENCKUM HMHCTPYMEHT TO3HaHUS; (OpMYyIHUPOBATH
BONPOCHI, (PUKCUpYIOLTHE TPOTHBOpEUHe, MpoOIeMy, yCTaHABIMBATh HCKOMOE U JaHHOE, (hOpMUPOBAThH
TUIIOTE3Yy, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHUE;

® IPOBOJINTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN DKCIIEPUMEHT, HCCIIEIOBAHUE M0 YCTAaHOBIIEHUIO
O0COOEHHOCTEN MaTeMaTH4YeCKOTO OOBEKTa, SIBJICHHS, IMPOIECCA, BBIABICHUIO 3aBUCHUMOCTEUH MEXKTY
00BbeKTaMu, SIBJICHUSIMU, TTPOIIECCAMH;

® CaMOCTOSITENIbHO (OpMYyNIUPOBaTh O000OIIEHHST W BBIBOJBI IO pe3yJibTaTaM MPOBEAEHHOTO
HaOIIOJICHUsI, WCCIEOBaHUs, OIEHHWBATh JOCTOBEPHOCTH IMIOJTYUYEHHBIX pPE3yJbTaTOB, BBIBOJIOB H
0000I1IeHHI;

® IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIJIBUTATh MPEANOJIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIOBHSIX.

Padora c undopmanueii:

® BEISIBJISITH  JeDUIUTHl MH(POPMAIIMK, JAaHHBIX, HEOOXOAMUMBIX 1Jii OTBETa HA BOMPOC U JJIA
pelieHus 3a1a4u;



eBbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHHMKOB  pPa3jIMYHbIX  TUIIOB,  aHAJU3UPOBATb,
CUCTEMAaTU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3INYHBIX BUIOB U (OPM MPEACTABICHUS;

® CTPYKTYpHpPOBaTh WHGOPMAIUIO, MPEACTaBIATh €€ B Pa3IUYHBIX (opMax, HIUTFOCTPUPOBATH
rpau4ecKu;

® OIICHUBATH HAJEKHOCTh HHPOPMAITUH 110 CAMOCTOSTEIHLHO CHOPMYITHPOBAHHBIM KPUTECPHUSIM.

2) VYuueepcanvnvie KOMMYyHUKamueHvle Oelicmeus, 00ecneuusaiom CcopmMupo8anHOCmb
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

Oo0menue:

® BOCIIPUHUMAThH U (OPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSMU U LIENSIMU OOLIECHUS;
SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI 110 XO/1y pelIeHHs 3a/1a4i, KOMMEHTUPOBATh MOJyUYEeHHBIH pe3ybTaT;

eB Xxo0Ji¢ OOCYXIEHHUs 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXIaeMOW TEeMbI, MPOOIEMBI,
peliaeMoii 3aauu, BbICKa3bIBaTh MU, HAIICJICHHBIE Ha MMOMCK PELIECHUS; COTIOCTABIIAThH CBOU CYKICHUS
C CYXJCHHUSMH JIPYTMX YYaCTHUKOB JHAlloTa, OOHApYXXUBATh pPA3JIMYME€ M CXOJCTBO TO3HIMN; B
KOpPpEeKTHOH opme PopMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKEHNS,

® [IPE/ICTABJIATh PE3YJbTaThl pEIICHUS 3a/ladyd, OSKCIEPUMEHTa, WCCICIOBAaHUS, IIPOEKTa;
CaMOCTOATENIbHO BBIOMpaTh (POpMaAT BBICTYIUICHHS C YYETOM 3a/ay MPE3CHTAMH W OCOOCHHOCTEH
ayJTUTOPUU.

CoTpyannuecTBo:

®[IOHMMATh W UCIOJH30BaTh IMPEUMYINECTBA KOMAHJHONW W WHIUBUAYAIbHOW pPAaOOTHI TIpH
perieHnu y4eOHbIX 3aJa4; MPUHUMATh 11eJIb COBMECTHOM NESATENbHOCTH, TUIAHUPOBATh OPraHU3aIIUIO
COBMECTHOH paboThI, paclpeaesaTh BUABI padoOT, JTOTOBAPUBATHCS, 00CYXKIATh MPOIECC U PE3yJbTaT
paboThl; 06001IaTh MHEHUST HECKOJIBKHUX JIFOJICH;

® y4acTBOBaTh B TIpyHmoBbIX (opmax paboTel (oOCykaeHHs, OOMEH MHEHHH, «MO3rOBBIC
HITYPMbD» U WHBIE); BBIIOIHATH CBOIO YacCTh pabOThI U KOOPAWHUPOBATH CBOM JEHCTBUS C JIPYTUMHU
YlleHaMd KOMaHJbl; OLIEHWBAaTh KauyeCTBO CBOEro BKIaJa B OOMMNA MPOAYKT MO KPUTEPHUIM,
chopMyITUPOBAaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHUS.

3) Vhusepcanvhvie pecynamuenvle Oeticmeus, obecneuusarom Gopmuposanue CmvlCl08bIX
VCMAHOBOK U HCUSHEHHBIX HABBIKOG TUUHOCTU.

Camoopranmusanus:

® COCTaBJISITh TIJIaH, AJITOPUTM PEIICHUS 3a]1a4H, BBIOUPATh CIIOCO0 PEIICHUs ¢ y4ETOM
HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI
peleHuii ¢ y4éToM HOBOH MH(pOpMaLUu.

CaMOKOHTPOJIb:

® BJIaJICTh HaBBIKAMHU T03HABATENIbHOW peIIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUNU U
MBICJIUTEIIBHBIX TPOIIECCOB, WX PE3YJIbTaTOB; BIIAJETh CIOCOOAMU CAMOIPOBEPKU, CAMOKOHTPOJIS
rpoIiecca U pe3ysbTaTa peleHrus MaTeMaTUueCKOM 3a1a4u;

® [IPEIBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTH NpU PpEUICHHH 3aJa4yd, BHOCUTH
KOPPEKTHBBI B JICATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB, JAHHBIX, HAWJICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

® OIICHMBATh COOTBETCTBUE PE3yNIbTaTa IIENIM M YCIOBUSM, OOBSICHATH IPUYNHBI JOCTHXKECHUS WIN
HEJOCTHIKCHHSI PEe3yJIbTaTOB JESATENbHOCTH, HAaXOIUTh OINMOKY, /aBaTh OIEHKY HPUOOpPETEHHOMY
OTIBITY.

HNPEAMETHBIE PE3YJbTATHBI



10 KJIACC

K xonny oOyuenus B 10 kjacce 00y4aromuiicss MOTYYUT CIEAYIOIINE MPEIMETHBIE PE3yIbTaThl
[0 OTJEJIbHBIM TeMaM pabodell ImporpamMmbl y4eOHOro Kypca «AsreOpa M Hayajla MaTeMaTHYeCKOIro
aHaIU3ay:

Yucia 1 BHIYHCIICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: PAIIMOHAIIBHOE YMCIIO0, OECKOHEYHAsl NIePUOIUIecKas 1poob,
IIPOLIEHTBI, UPPALMOHAIBHOE YHCIIO, MHOXKECTBA PALlMOHAIBHBIX U JEHCTBUTEIBHBIX YUCEN, MOZIYJb
JIEHCTBUTEIILHOTO YHCIIA;

IPUMEHSATH IPOOU U MPOLIEHTHI AJIS PEIIEHUS NPUKIAJHBIX 3a/1a4 U3 PA3JIMUHBIX OTpaciel 3HaHU
U peaJbHOU KU3HU;

IPUMEHATh NPUOIINKEHHBIE BBIYMCIICHUS, IPaBUIIa OKPYIJICHUs, IPUKUKY U OLIEHKY pe3yibTaTa
BBIYHCIICHUI;

CBOOOJHO OIEPUPOBATH MOHATUEM: CTENEHb C LIEIbIM I10Ka3aTesIeM, UCIOIb30BaTh MOIXOASALIYIO
(dbopMy 3anucH JeHCTBUTENBHBIX YMCEN Ul PEIICHHsI TPAKTUYECKHX 33/1a4 U IPE/ICTAaBICHUS JaHHBIX,

CBOOO/JIHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATypaIbHOM CTENEeHN;

CBOOO/IHO ONEPUPOBATH MOHATUEM: CTENIEHD C PALIMOHAIBHBIM I10KA3aTeleM;

CBOOO/IHO OIIEPUPOBATH MOHATUAMU: JIOTapu(PM YHcia, AECATUUHBIE U HaTypalibHbIE JIOTapu (MBI,

CcBOOO/IHO ONIEPUPOBATH MOHATUSAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC YMCIOBOTO apryMEHTa;

OIIEpUPOBATh NOHATUAMU: APKCUHYC, ADKKOCUHYC M apKTaHI'€HC YMCIOBOI'O apryMEHTA.

YpaBHeHHsS M HEPABEHCTBA:

CBOOOJHO OIEpUPOBaTh MOHATUAMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, PaBHOCHJIbHBIE
YPaBHEHUs U YPaBHEHUA-CIECACTBUS, PABHOCUIIBHBIC HEPABEHCTBA,

IPUMEHATh Pa3IMYHble METObl PELICHUs PAllMOHAIBHBIX M JIPOOHO-PALMOHAIBHBIX YPaBHEHUH,
IIPUMEHATHh METOJ] UHTEPBAJIOB JUIsl PELIEHUSI HEPABEHCTB;

CBOOOJHO ONEpUPOBATh MOHATUSMH: MHOIOWIEH OT OJHOM MEpPEeMEHHON, MHOIOWIEH C LEeJIbIMU
KO3 pUIHEeHTaMH, KOPHA MHOTOUICHA, TIPUMEHSTh JIeJIEHHe MHOTOYICHa Ha MHOTOWICH C OCTAaTKOM,
TeopeMy besy u reopemy Buera s perenns 3anay;

cBOOO/JIHO ONEpHUpOBaTh MOHSTHUSAMM: CUCTEMA JIMHEWHBIX YpaBHEHWH, MaTpula, ONpEAeTuTeNlb
MaTpulbl 2 X2 M €ro reOMETPUYECKUH CMBICI, MCIIONb30BaTh CBOMCTBA ONpenenuTens 2 X 2 aus
BBIYMCIICHHS €70 3HAYEHMUs], IPUMEHATh ONPEACIUTENN JUIsl PEIICHNUs] CUCTEMBI JIMHEWHBIX YPaBHEHHI,
MOZICJIMPOBATh pEalbHbIE CHUTYyallUd C IIOMOIIBID CHUCTEMBl JIMHEHHBIX YpaBHEHUH, HCCIIEI0BAThH
IIOCTPOEHHBIE MOJEIN C TMOMOLIBI0 MATPUILl W ONPENEIUTENIECH, HHTEPIPETUPOBATH I0JYyYECHHBIN
pe3yibTaT;

HCIIOJIb30BaTh CBOMCTBA JEHCTBUI C KOPHAMHU JJIsl MpeoOpa30BaHUsl BhIPAXKEHU;

BBINOJIHATE NPE0Opa30BaHMsl YMCIOBBIX BBIPAXKEHUH, COAEPKAIIMX CTENEHU C PALMOHAIbHBIM
ITOKa3aTeNeM;

HCIOJIb30BaTh CBOMCTBA JIOrapu(pMOB 1151 IpeoOpa30BaHus Jorapu(pMUUIECKUX BbIPAKEHUH;

CBOOO/JIHO OIEpUPOBaTh MOHATHSAMHU: HMppallMOHAIbHbBIE, IOKa3aTeldbHbIE M Jorapudmuueckue
YPaBHEHUS, HAXOAUTh UX PELICHUs C IIOMOLIBIO PABHOCUIIBHBIX MIEPEX00B WIH OCYIIECTBIIASA IIPOBEPKY
KOpHEH;

IIPUMEHSATH OCHOBHBIE TPUTOHOMETPUYECKHUE bopMmybI JUIS npeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUN;

CBOOOJHO ONEpPHPOBATH MOHATHEM: TPUTOHOMETPUUECKOE ypaBHEHHE, IPUMEHITh HEOOXOAUMBIE
(bopMyIIbI 17151 pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHU;

MOJICIMPOBATh pealibHble CUTyallud Ha s3bIKE alreOpbl, COCTABIATH BBIPAXKEHHUS, YpPaBHEHUS,
HEPABEHCTBA 10 YCJIOBHMIO 3a/1a4d, UCCIEN0BATHh IOCTPOCHHBIE MOJENIH C HCIOJIb30BAHMEM amnmapara
anreOpsl.

DyHKIUM U TPaQUKH:



CBOOOJTHO OTIEPUPOBATH MOHATUAMH: (DYHKIHS, CIIOCOOBI 3aaHusl (PYHKITMU, B3aUMHO OOpaTHBIC
¢byHKIMH, KOMIO3UIMA (QYHKIHHA, TpapuK (QYHKUIWHU, BBIIOJIHATH 3JIEMEHTapHbIE MpeoOpa3oBaHus
rpadukoB PyHKITUI;

CBOOOJHO ONEpPHPOBATH MOHATHAMH: O0JACTh ONpPENENeHUs ¥ MHOKECTBO 3HAUYCHUH (YHKIUH,
HYJU (QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJHO OIEPUPOBATH MOHATUSAMH: YETHBIC U HEUETHBIC (PYHKLIMHU, MEPUOIUYECKUE (YHKIIUH,
IPOMEKYTKM MOHOTOHHOCTH (YHKIMM, MaKCUMyMbl W MHUHUMYMBbl (yHKIUHM, HauOospliee U
HaMMEHbIIIee 3HaYeHNEe (PYHKIUU Ha TIPOMEKYTKE;

CBOOOJHO ONEPHPOBATH MOHATUSAMU: CTENIEHHAs (PYHKIMS C HaTYypaJbHbIM U LIEJIbIM IIOKa3aTeIeM,
rpaduK CTENeHHON (YHKIMU C HaTypaJbHBIM U LIEJIBIM MOKa3aTeaeM, rpaduk KOpHS N-0i CTENeHU Kak
(GyHKIMN 0OpaTHOM CTENEHH ¢ HATypabHbBIM ITOKa3aTeleM;

OIIEpPUPOBATH MOHATUSAMU: JMHEWHAs, KBaJpaTHUHas U IPOOHO-TMHEHHas (yHKIUH, BBITOIHATH
3JIEMEHTApHOE MCCIIEJOBAHNE U ITOCTPOEHHE UX IPpaUKOB;

CBOOOHO ONEpUPOBATh MOHATHAMHU: TIOKa3aTelbHas U JiorapudMuieckas (yHKIUU, UX CBOHCTBA
U rpaduKH, UCTIOIB30BaTh UX Ipa(UKU Ui PELICHUs ypaBHEHUH;

CBOOOJHO  OMEpPHPOBATH MOHATHUSMH: TPUTOHOMETPHYECKAs OKPYKHOCTb, ONpEACICHHE
TPUTOHOMETPHUUECKUX (DYHKIIMH YUCIOBOrO apryMeHTa;

WCTIOJIB30BaTh TpapuKH PYHKIUH IS MCCIEOBAHUS TPOIIECCOB U 3aBUCUMOCTEH MPH pEIICHUH
3aJ]a4y U3 JpyTrux y4eOHBIX MPEIMETOB U PeabHOM KU3HHU, BhIpakaTh (JOPMYIaMU 3aBUCUMOCTH MEKIY
BEIIMYMHAMU;

Hayana MmaTeMaTH4eCKOro aHaIN3a:

CBOOOJHO ONEpUPOBATh TOHATHAMH: apuPMeTHdYecKas ¢ TeOMETpHYecKas IpOrpeccus,
0eCKOHEeYHO YyObIBaloIlas TIeOMETpUYecKas IpOrpeccus, JIMHEWHBIH M HSKCHOHEHIMAJIbHBIA pOCT,
(bopMya CI0KHBIX POIIEHTOB, UMETh MIPECTABICHUE O KOHCTAHTE,

HCIOJIb30BATh MPOTrPECCUU [T PELLICHUS PealbHbIX 337a4 PUKIIAHOTO XapaKTepa,;

CBOOOTHO OIIEpPUPOBATH TOHSATUSIMH: MOCJIEIOBATEIBHOCTb, CTIOCOOBI 3aJJaHuS
[I0CJIeI0BATEIbHOCTEH, MOHOTOHHBIE U OIpaHMYCHHbIE IOCJIEIOBATENbHOCTH, IMOHMMATh OCHOBBI
3apOXKICHUS MaTEMAaTUYECKOTO aHaJIM3a KaK aHain3a OECKOHEYHO MaJIbIX;

CBOOOJIHO ONEpPHPOBATh MMOHIATUSMU: HENPEPhIBHbIE (PYHKLMHU, TOUKH pa3pbiBa rpaduka GpyHKIuM,
aCHUMMTOTHI rpadyka QyHKINH;

CBOOOJHO ONEpHpOBaTh MOHATHEM: (YHKIMS, HENpepbIBHAs Ha OTpe3Ke, MPUMEHSTh CBOICTBa
HETPEPBIBHBIX (DYHKIMIA 1151 pelIeHUs 3a1ay;

CBOOOJHO ONEpHPOBATH MOHATHAMM: MEpBas U BTOpasl MPOU3BOJAHBIE (DYHKIMM, KacaTeiabHas K
rpaduky QyHKUIUU;

BBIUUCIIATH IPOM3BOJIHBIE CYMMBI, TPOU3BEACHNUS, YACTHOI'O U KOMITO3UIIMH JIBYX (DYHKIMH, 3HATDH
MIPOU3BOIHBIC DJIEMEHTAPHBIX (PYHKIINH;

HCIOJIb30BATh T€OMETPUUYECKUM U (PU3NUECKUI CMBICT IPOU3BOIHOM JIJIsl peIlIeHHs 3a/1ay.

MHoxkecTBa M JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIepallii HaJl MHOXKECTBAMH;

WCTIOJh30BATh TEOPETUKO-MHOXKECTBEHHBIM armmapar Ui ONMUCAHUS PEATbHBIX TPOIECCOB |
SIBJICHUM, TIPU PEIICHUH 3a/1a4 U3 APYTUX yUEOHBIX MPEIMETOB;

CBOOOJHO OIEpUPOBAThH TMOHSTUSAMH: ONpEICICHHE, TeOpeMa, YpaBHEHHE-CIIEICTBUE, CBOWCTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTeIbCTBO, PABHOCHIIbHBIC YPABHEHUS M HEPABEHCTBA.

I'eomerpus:

OmnepupoBaTh MOHATUSAMH: TOUKA, MPSAMasi, MIIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX MPH PELICHUH T€OMETPHUECKUX 3aj1au.

OmnepupoBath MOHATUSMHE: MTAPATUICTBHOCTD U TIEPIICHIUKYIISIPHOCTD PSMBIX H TUIOCKOCTEH.

KnaccudummpoBars B3anMHOE pactoiOKEeHNE TPSMBIX U TUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JIByTPaHHBIA YTroJ, IpaHH JBYTPaHHOTO yIia, pedpo JBYTPaHHOIO
yria; TMHEWHBIA YroJl IBYTPaHHOTO yIJIa; TpajycHas Mepa JIBYTPaHHOTO yrJa.



OmneprpoBaTh MOHATUSMH: MHOTOTPAHHUK, BBITYKJIBIH W HEBBITYKIIBI MHOTOTPAHHUK, 3JIEMEHTHI
MHOTOTpaHHHKA, TPABUIbHBII MHOTOTPaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJAbI MHOTOTPAaHHUKOB (IHpaMHAd; NpPU3Ma, MPSMOYTOJbHBIN
napajuiesenumnes, Kyo).

KrnaccuduuupoBate MHOTOTpaHHHMKH, BBIOMpAask OCHOBAaHMS IS KiIacCU(UKAIMK (BBIMTYKIIBIC U
HEBBIMTYKJIbIE MHOTOTPAaHHUKH; TPABWIbHBIE MHOTOTPAHHUKHU; MpsIMble W HAKIOHHBIE MPU3MBI,
napajuleenuneabl).

OmneprpoBaTh HOHATHUSAMH: CEKYIIasl INIOCKOCTh, CEYEHHE MHOTOTPAaHHHUKOB.

OOBSICHATH MPUHIMITBI IOCTPOCHUS CEYCHUH, UCTIONB3YS METOJI CIIEIOB.

CTpouTh ceyeHHss MHOTOTPAHHUKOB METOJIOM CJIE€JIOB, BHIIOJIHSATH (BBIHOCHBIE) INIOCKHE YEPTEKU
U3 PUCYHKOB IIPOCTHIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pematp 3amaun Ha HaXOX/IEHHE TCOMETPHYECKHMX BEIMYMH MO o0Opa3laM WIN alropuTMaM,
IPUMEHSIS U3BECTHBIC aHAJTUTUYECKHE METO/BI IIPH PEHICHHH CTaHAAapPTHBIX MAaTEMAaTHYECKHUX 3a]1ad Ha
BBIUUCIICHUE DPACCTOSHUN MEXIy JABYMS TOYKAMH, OT TOYKH O TPSAMOW, OT TOYKU IO IUIOCKOCTH,
MEX]y CKPEIMBAIOIIUMUCS TPSMBIMHU.

Pematp 3amaun Ha HaXOXIEHHE TEOMETPUYECKHMX BEIMYMH 1O 00pa3laM WM aIropuTMaM,
NPUMEHSIS1 U3BECTHBIC aHAJTUTUYECKHE METO/bI IIPH PEHICHHH CTaHAAapPTHBIX MaTEMAaTHYECKHUX 3a]ad Ha
BBIUUCIICHUE YTJIIOB MEXIY CKPEUIMBAIOIIUMUCS MPSIMBIMH, MEXKAY MPSAMONW U IIOCKOCTBIO, MEXKIY
TUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsare 00bEMBI M IUIOMIAZM ITOBEPXHOCTEH MHOTOTPAaHHMKOB (IIpU3Ma, NUpaMHIa) C
NpUMEHEHHEM (OPMYJI; BBIYUCIATH COOTHOIICHHS MEXKAY IUIOMIAAsIMU TIOBEPXHOCTEH, 00BbEMaMu
MOTOOHBIX MHOTOTPAHHUKOB.

OmnepupoBarh MOHATHUSAMHU: CUMMETPHUS B NPOCTPAHCTBE; IICHTP, OChb M IIOCKOCTb CUMMETPHH;
LEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPEI.

W3Bnekath, mnpeoOpa3oBbIBATE M HWHTEPIPETHPOBATh HHPOPMAIMIO O IPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX.

[TpumensTh TeOMeTprUecKUe (aKThI ISl PEIICHUST CTEPEOMETPUUYECKHX 3a/1a4, MPEIOoIararnmx
HECKOJIbKO 1I1aroB peIIeHHs, €CIIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

[TpumMeHnsaTH TpoCTEiIINE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMbI
MIPH PEUICHUN CTEPEOMETPUIECKUX 3a/1aY.

[IpuBOoAMTH TIpUMEPHI MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B NPUPOAE W JKU3HHU, PACIO3HABATh
IPOSIBJIEHUE 3aKOHOB T'€OMETPUH B UCKYCCTBE.

[TpuMeHATH MoTy4YeHHbIE 3HAaHUSI Ha IPAKTUKE: aHAJIM3UPOBATh peallbHble CUTYAI[MM U IPUMEHSTh
M3yYeHHBIC TIOHATHS B TPOIECCE TOMCKA PEIICHHS MaTeMaTH4eCKd C(HOPMYyITHPOBAHHON MPOOIEMEI,
MOJISIMPOBATh pealbHbIE CHTYallMd Ha S3BIKE T€OMETPHH, HCCIENOBATh IMOCTPOSHHBIE MOJAETH C
UCIOJIb30BAHUEM TE€OMETPUUYECKHX IOHATUH U TEOpeM, ammapara ajireOphl; pelaTh MPaKTUYeCKHUe
3aJ]auy, CBA3aHHBIE C HAXOX/IEHUEM [€OMETPHUUECKUX BETHUHUH.

11 KJIACC

K xoniy oOyuenus B 11 kJjacce o0y4aromuiicss OTYYUT CIEAYIOIINE MPEIMETHBIE PE3yIbTaThl
[0 OTAENBHBIM TeMaM palouell mporpaMMbl y4eOHOro Kypca «AinreOpa M Hadajla MaTeMaTUYECKOTO
aHaJIn3ay»:

Yuciia 1 BBIYUCICHUSA:

CBOOOZHO OIEpPUPOBATh MOHATHAMH: HATYypaJbHOE M LEJN0€ YMCIO, MHOKECTBA HATYPAJIbHBIX W
LETBIX YHCENI, UCIOJb30BaTh Npu3Haku aenumoctu nenslx yncen, HOJl m HOK HarypanbHbIX dncen
JUI pellieHus 3aa4, IPUMEHATh alroput™ EBkianaa;



cBOOOJIHO ONepUpoBaTh MOHATHEM OCTaTKa IO MOJYJIO, 3allMChIBaTh HaTypaJibHbIE 4YHCIa B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJIHO ONEpPUPOBATH MOHATUSAMU: KOMIUIEKCHOE YHUCIO M MHOXECTBO KOMIUIEKCHBIX YHCEN,
MPEJICTABIATh KOMILUIEKCHBIC YHCIA B aNreOpanyuecKkoil M TPUTOHOMETPHUYECKOH (opMme, BBITIOIHSTH
apudmeTryecKue onepanuy ¢ HUMU U U300pakaTh Ha KOOPIUHATHOMN MIOCKOCTH.

YpaBHeHNsI M HEPABEHCTBA:

cBOOOZIHO OIEpPUPOBaTh MOHATHUSAMHU: HMppAalMOHAIBHbBIC, TMOKa3aTeldbHbIE M Jorapudmuueckue
HEPaBEHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIBIO PABHOCUIIBHBIX MIEPEXOIO0B;

OCYIIECTBIISTH OTOOP KOPHEN IMPU PElIeHUU TPUTOHOMETPUUECKOTO YPaBHEHUS;

CBOOO/IHO OTEPUPOBATH MOHITHEM TPUTOHOMETPHUECKOE HEPABEHCTBO, MPUMEHSTH HEOOXOIUMbBIC
(GbopMyIIBI 1715 pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKIX HEPABEHCTB;

CBOOOJIHO OIEpUPOBATh MOHSATHUAMU: CHCTEMa M COBOKYMHOCTh YPaBHEHMM M HEPABEHCTB,
PaBHOCHUIIBHBIE CHCTEMBI U CHUCTEMBI-CIIEJICTBUS, HAaXOIUTh PEIICHUS CUCTEMbl M COBOKYIHOCTEH
paIMoOHAaIBHBIX, UPPALNMOHABHBIX, TTOKA3aTEIbHBIX U JIOTAPU(PMUICCKIX YPAaBHEHUH U HEPABEHCTB;

pemiate  paluoHajbHbIE,  UppAlMOHAJbHBbIC,  IOKa3aTelbHbIE,  JIOTApUPMUYECKHUE U
TPUTOHOMETPUYECKHE YPAaBHEHUS U HEPABEHCTBA, COACPIKAIINE MOJIYJIM U ITApaMETPhI;

MPUMEHSTh IpadUyecKkue METOAbl AJs pPEelIeHHs] YpaBHEHHUN M HEPABEHCTB, a TaKXkKe 3aaay C
rnapameTpamu;

MOJIETIUPOBaTh peajbHble CUTYallMd Ha SI3bIKE aIreOpbl, COCTABIATH BBIPAXKCHUS, YPaBHEHMS,
HEPAaBEHCTBA U HUX CHCTEMbl II0 YCJIOBHUIO 3a/lauyd, MCCIEA0BATh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BaHUEM ammapara anreOpbl, HHTEPIPETUPOBATh MOJYYCHHBIN pe3ynbTar.

DyHKIUH U TPaQUKH:

CTPOUTH TpaduKy KOMIO3UIIUU (YHKIMI C MOMOIIBIO AJIEMEHTAPHOTO HUCCIEOBAHUS M CBOWCTB
KOMITO3HUITUH ABYX (DYHKIIHIA;

CTPOUTH T€OMETPUUECKHE 00pa3bl YpaBHEHHUI U HEPABEHCTB HAa KOOPIAMHATHOM TNIOCKOCTH;

CBOOOJIHO OIEPUPOBATH MOHATHSAMU: TPA(QUKH TPUTOHOMETPHUCCKUX (PYHKIIHIA,

MPUMEHSITh (PYHKIUHU I MOJICTUPOBAHUS U HCCIIEIOBAHUS peaIbHBIX MPOILIECCOB.

Havyana maTeMaTH4yecKoOro aHajimsa:

WCIOJIb30BaTh MPOU3BOHYIO JUIsl KCCNeAOBaHUs (DYHKIIMU HA MOHOTOHHOCTB U KCTPEMYMBI;

Haxo0JIUTh HAUOOJIbIIIEEC Y HAUMEHbIIIEE 3HAUCHHS (PYHKIIUU HETIPEPHIBHON Ha OTPE3KE;

WCIIOJIBb30BaTh MPOU3BOJHYIO JUIsl HAXOXIACHUS HAWIYUYLIero pPElIeHHs] B MPHUKIAAHBIX, B TOM
YHUCJIE COIMATbHO-9KOHOMUYECKHX, 3ajavax, Ui OMpEeNeJeHUs CKOPOCTH W YCKOPEHHWs IpoIliecca,
3alaHHOTO (POpMYIIOii MK rpadukom;

CBOOOJITHO OIEpUPOBATh TOHSATHUAMU: TEPBOOOpa3Hasi, ONPENeIEHHBIM HHTETpaJ, HaXOJIUTh
MepBOOOPA3HBIE STIEMEHTAPHBIX (DYHKIUI U BBIYUCIATH HHTErpal o ¢popmyne HetoToHa-JleliOHmIa;

HaxOJIUTh IUIONIAIU TIIOCKUX GUTYP U OOBEMBI TEJI C TOMOIIBIO MHTETpaa;

MMETh MPEJCTAaBIEHHE O MAaTeMAaTHUYEeCKOM MOJIETMPOBAHUM HA IMPUMEPE COCTABJICHUS
mudepeHIMaTbHBIX YPaBHEHUI;

pemats TpUKIATHBIe 33Jadd, B TOM YHCIE COLUATbHO-d)KOHOMUYECKOTO U (U3UUECKOTO
XapakTepa, CpeACTBAMUA MaTEeMAaTUUECKOTO aHAIHN3a.

I'eomerpus:

OnepupoBarTh MOHATHUAMU: HWIMHAPUYECKAs] TOBEPXHOCTb, OOpa3yiolue MHJINHIPUIECKOM
MMOBEPXHOCTH; IIJIMHJIP; KOHWYECKass MOBEPXHOCTh, 00pa3yroniue KOHUYECKOW MOBEPXHOCTH, KOHYC;
cepuueckas mOBEpXHOCTb.

Pacnio3naBath Tena BpaiieHus (MUIUHAP, KOHYC, cepa u map).

OOBACHATH CITOCOOBI TTOTYYESHHSI TEJT BpaAIICHUSI.

KiaccudummpoBats B3anMHOE pacnoyioxkeHue chephl U MITOCKOCTH.

OnepupoBarh MOHATUSMHU: ILIAPOBOM CErMEHT, OCHOBAHHME CErMEHTA, BHICOTA CETMEHTA; IapOBOU
CJIOM, OCHOBaHME IIAPOBOTO CJIOS, BHICOTA LIAPOBOTO CJIOS; IAPOBOM CEKTOP.



Beraucnate 00bEMBI M IUIOMIQJAM TOBEPXHOCTEH TEN BpAIICHHS, T'€OMETPHUYCCKHUX Tel C
pUMEeHEHHEM (HOpPMYII.

OnepupoBarh NMOHATHSIMH: MHOTOTPAHHHK, BIMCAHHBIA B cepy M ONMHCAHHBIA OKOJIO c(hepsr;
cdepa, BIIMcaHHAs B MHOTOIPAHHUK HJIU TEJIO BPAIlCHH.

BBIYHCIATE COOTHOMICHHS MEXKAY TUIONIAIIMU MTOBEPXHOCTEH U 00bEMAMHU MTOTOOHBIX TEJ.

N3o0paxats wu3yyaemble GUTYPBl OT pPYKH W C TPUMEHEHHEM TPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BhInoHATE (BBIHOCHBIC) IIOCKUE YEPTEIKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX (PUTYp: BHI CBEPXY,
cOOKy, CHH3Y; CTPOUTh CCUCHUS TEJI BPAIlCHHUS.

W3Bnekath, HMHTEPHPETHPOBATH W NPEOOpPA3OBLIBATH HHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
TreOMETPUUYECKUX PUTYpPaAX, MPEACTABICHHYIO HAa YePTEkKaX U PUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTRBE.

BBINONMHATE JACHCTBHS CIOXKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOXXCHHS BEKTOpa Ha
YHUCJI0, O0BICHATH, KAKUMH CBOMCTBAMH OHH 00J1aJaioT.

[TpuMeHsITh MpaBUIIO apauIeICITUIIC/IA.

OnepupoBaTh NMOHATUSAMH: JCKAPTOBBI KOOPJMHATHI B IMPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOpA, Yrojd MEXKIy BEKTOpaMH, CKAJISPHOE MPOU3BEICHUE
BEKTOPOB, KOJUTMHEAPHBIC U KOMITJIAHAPHBIC BEKTOPBHI.

HaxonuTh cyMMy BEKTOPOB M TPOHM3BEICHHE BEKTOpa HA YHUCIIO, YrOJ MEXKIY BEKTOpaMH,
CKaJIIPHOE MPOU3BENICHHUE, PACKIIAIBIBATH BEKTOP I10 JIBYM HEKOJJTMHEAPHBIM BEKTOPaM.

3amaBaTh INIOCKOCTh YPaBHEHHEM B JIEKaPTOBOI cucTeMe KOOpAHHAT.

[TpumensITh TeOMETpUYECKUE (DAKTHI IS PEIICHUSI CTEPEOMETPHUSCKUX 3a]1ad, TPEIIOIaratommux
HECKOJIBKO IIaroB PEIIeHHUs, €CIIM YCIOBUS TPUMEHEHUS 33]IaHbI B IBHOH (opMe.

Pemmath npocreiiinme reoMeTpUIeCKHe 3a/1a4 Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOI'O METO/IA.

Pemate 3agaus  Ha  JOKA3aTe€lIbCTBO  MAaTEeMAaTHYECKUX  OTHOLICHHUM M HAXOXKICHHE
TCOMETPHUYECKUX BEJIMYUH 0 00pa3IaM WM alropuT™MaM, IPUMEHSISI H3BECTHBIC METOIBI PU PEIICHUN
CTaHJIAPTHBIX MaTEMATHYECKHUX 3aJ1ad.

[IpumeHsTh TpOCTEiilne MporpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBbI
MIPH PEIICHUN CTEPEOMETPUIECKUX 3a]1ad.

[TpuBOIUTE MPUMEPH MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIC W KU3HH, PACIIO3HABATH
MIPOSIBIICHUE 3aKOHOB T'€OMETPHH B HCKYCCTBE.

[TpuMeHsTh MOTyUYEHHBIC 3HAHUS Ha MIPAKTUKE: aHATM3UPOBATh PEAlIbHbIE CUTYAI[UH U IPUMEHSTh
M3Y4YCHHBIE TIOHSTHUS B TPOIECCEe MOUCKA PEIICHHs] MaTeMaTU4ecKu C(HOPMYIHPOBAHHOW MPOOIEMBI,
MOJICTTUPOBATh pPEATbHBIC CUTYallMd Ha S3BIKE T'C€OMETPHH, HCCIICIOBATh IOCTPOSHHBIC MOICITH C
WCIOJIb30BAHUEM T'€OMETPHYCCKHUX IOHATHH M TEOpeM, ammapara ajareOpbl; peliaTh MPaKTHYeCKue
3a/laud, CBA3aHHbBIE C HAXOXKJICHHEM reOMETPHUECKHUX BETHUHH.
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ITOYPOYHOE IIVTAHUPOBAHUME

11 KJIACC
KoanvecTBo 4acoB | DJjeKkTpoHHbIE
Ne n/m Tema ypoka Konrtpoun uupposbie
Bcero HbIE o0pa3oBaTe/bHbIE
padoTbI pecypchl
1-4 MosTopeHue 4
5-7 CTeneHb C NPON3BONbHBIM AEWCTBUTENbHBIM NOoKasaTenem. MokasaTenbHas GpyHKLMA. 3
8-11 [Toka3aTeNnbHbIEC ypPaBHEHHS 4
12-15 [Toka3aTenbHbIE HEPABEHCTBA 4
16-20 Jlorapu@m u ero cBoicTBa S
21-25 Jlorapudmuueckast QyHKIUS M €€ CBOMCTBA S
26-30 JlorapuMuUEeCKre ypaBHEHUS S
31-35 Jlorapudmuueckrue HepaBeHCTBA 5
36-39 IIpou3BOAHBIE MOKA3ATENLHON U TorapupMHUIeCKOl QyHKIMiA 4
40 KonTponbnas padota Nel «Jlorapudmuyeckue 1 nokasareabHble ypaBHEHUS U HEPABEHCTBAY 1 1
41 AHanu3 KOHTPOJIbHOM paboTHI 1
42-43 JleKapTOBbI KOOPAMHATHI TOUYKH B MPOCTPAHCTBE 2
44-45 BeKTOpbI B IpOCTPaHCTBE 2
46-47 CnoxeHue 1 BEIYUTAHUE BEKTOPOB 2
48-49 VMHOXEHUE BEKTOpa Ha 9uciI0. I omoTeTns 2
50-51 CraJiipHO€ POU3BEIECHUE BEKTOPOB 2
52-53 ['eomeTprueckoe MecTo TOYEK MPOCTPAHCTBA. Y PABHEHHE INIOCKOCTH 2
54 Kontponshas padora Ne2 «KoopauHatbl ¥ BEKTOPHI B 1 1
IPOCTPAHCTBEY
55 AHanM3 KOHTPOIBHOM pabOTHI 1




56-58 [TepsooGpasHas 3
59-61 [IpaBuna HaxOXkKAEHHS IIEPBOOOPA3HOM 3
62-67 [Tnomane kpuBosMHeHOM Tpaneuuu. OnpeaeneHHbIN 6
UHTETpal.
68-69 Boruncnenue o6beMoB Tel 2
70-71 s 2
72 KoMOMHALUK LHUIMHAPA U IIPU3MBI 1
73-74 Konyc 2
75 VceuéHHblii KOHYC 1
76-77 KoMOMHAIMY KOHYCA ¥ IIHPaMUJIbI 2
78-79 Cdepa u map. Ypasaenue chepsl 2
80 B3zaumHoOe pacnonoxeHue chepbl U MIOCKOCTH 1
81 MHOrOrpaHHMKH, BIIMCAHHEIE B cHEPY 1
82 MHOrOrpaHHHKH, ONMMCAHHBIE OKOJIO CEPHI 1
83-84 KomMb6unanmu nununapa u chepsl, KoHyca U cepbl 2
85 CamocrositenpHas padora «Tena BparieHus» 1
86-89 MHO0KeCTBO KOMIUIEKCHBIX YHCETT 4
90-91 KommiekcHast minockoctb. Tpuronomerpudeckas popMa KOMILUIEKCHOTO YHCIA. 2
92-94 YMHOKEHUE U JIeJICHHE KOMIUIEKCHBIX YMCEI, 3alMCAaHHBIX B TPUTOHOMETPUYECKOH popme. 3
95-96 Pemenune anredpanyeckux ypaBHEHUI HA MHOXKECTBE )
KOMIUICKCHBIX YHCEI
97 CamoctositenpHas pabota « KoMIeKCHbIE YrCia 1
98-100 O0BEéM Tena. DopMyIIbl [Tl BEIYUCICHHS 00bEMA TPU3MBI 3
101-105  ®opmy:bl It BEIYMCIEHUS 00BEMOB MUPAMUIBI U YCEUEHHOM MUPAMUIbI 5
106-110 OOBEMBI TET BpaleHUs S
111-112  IInomans chepsl 2
113 1

KonTtponsHas padora «O6bemsl Tei. [lnomanes chepbn»




114 AHanu3 KOHTPOJIBHON pabOTHI 1
115-117 DnemeHTH KOMOMHATOPUKHU U OMHOM HproTOHA 3
118-120 | Axcuomsl TEOPUU BEPOSITHOCTEN 3
121-123  YcnoBHas BEpOSTHOCTD 3
124-126 = Hezasucumble coOBITHS 3
127-129 | Cnydaiinas BenMYWHA 3
130-132 = Cxema bepuymm. BunoMnanbsHoe pacipeieneHue 3
133-135  XapakTepHCTHKH CITy4aiiHOi BETNYHHBI 3
136-137 = MartemarHueckoe OKHUIaHHE CyMMBI CITy4aifHbIX BETHUHH 2
138 KonTponbHas paboTta «DJIeMEHTBI TECOPUH BEPOSTHOCTH 1
139 AHam3 KOHTPOJIHHON pabOTHI 1
140-170  TloBTOpeHwme 65
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