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MOSACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOTo Kypca «Anredpa v Hadaja MaTeMaTUYECKOTO
aHanm3a» 0azoBoro ypoBHs mis obydvarormuxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe DeniepaabHOro rocyAapCTBEHHOr0 00pa30BaTEIbLHOIO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHusl, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUI,
IPEeIbSIBISEMBIX K MAaTeMaTUYeCKOMY OOpa30BaHHIO, U TPATUIUI POCCHICKOTO
oOpazoBanus. Peanuzanus mporpaMMbl OOECIIEUMBAET OBJAJCHUE KIIOUEBBIMU
KOMIIETCHIIMSIMH, COCTABJISIOIIUMUA OCHOBY JUISI CAMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHusi, IEJIOCTHOCTh OOLIEKYIBTYPHOTO, JUYHOCTHOTO U MO3HABATEIHHOIO
Pa3BUTHS JTMYHOCTH OOYHAIOIINXCS.

PaGouast mporpamma ydeOHOoro Kypca «I'eomerpus» 0a30BOro ypoBHS st
oOyuarormuxest 10 —11 kmaccoB pa3pabortana Ha ocHOBe DenepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEHEro OOIIero 0Opa3zoBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUU, TMPEABIBIAEMBIX K
MaTeMaTHYeCKOMYy OOpa30BaHHMIO, U TpaJuLUNd POCCUHCKOrO 00pa30BaHUS.
Peanuzamus mporpamMmbl 0OecrieunBaeT OBIAJCHUE KITIOUEBBIMU KOMITETCHIIUSIMH,
COCTABJISIIONIMMU  OCHOBY JUISI CaMOPAa3BUTHS M HEMPEPHIBHOTO OOpa30BaHUA,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO W TI03HABATEIHHOTO Pa3BUTHSA
JUYHOCTU 00yYarouXcsl.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadajga MaTeMaTHYECKOTO aHAIIM3a» SBIACTCS OAHUM W3
HanOoJIee 3HAYMMBIX B POTPAMME CTapIIeH IIKOJIbI, TOCKOJIBKY, C OJTHOW CTOPOHBI,
OH o0ecreurnBaeT MHCTPYMEHTaJIbHYI0 0a3y IJIsl M3YYeHHS BCEX €CTECTBEHHO-
HAyYHBIX KypCOB, & C JPYrod CTOPOHBI, (POPMHUPYET JIOTUUECKOE W abCTpPaKTHOE
MBIIJICHWE YYalluxcs Ha YpPOBHE, HEOOXOAMMOM JUISi OCBOCHHS KYpCOB
nH(OpPMATHKHU, OOIIECTBO3HAHUS, HICTOPHH, CJIOBECHOCTU. B paMkax aHHOTO Kypca
ydJaIuecs OBJIAJICBAIOT YHUBEPCATbHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOpas
dbopMyIHpyeT CBOU JTOCTHKEHUS B MaTeMaTH4ecKo (opme.

Kypc anredpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBACT OCHOBY IS
YCHENIHOTO OBJAQJCHUS 3aKOHAMU (U3UKH, XUMUHU, OWOJIOTHH, TOHUMAHUS
OCHOBHBIX TCHJICHIIMM 5SKOHOMUKH ¥ OOIIECTBEHHOW JKW3HH, IIO3BOJISCT
OpUEHTHUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIONH30BaTh WX B MOBCEAHEBHOW XM3HU. B TOXXKe Bpemsi OBIaJcHHE
aOCTpakTHBIMU M JIOTHYECKH CTPOTHMH MaTEeMaTHUYECKMMH KOHCTPYKIIUSIMHU
pa3BUBaeT YMEHHE HAaXOJHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, HCTIOJIh30BaTh 0000IIEHNe U KOHKPETH3aIMI0, a0CTparupoBaHue U
aHAJIOTHIO, (OPMHUPYET KPEaTUBHOE M KPUTHUCCKOE MBIILICHHE. B X0/1€ n3ydeHus
anreOppl W HadaJdl MaTeMaTHYeCKOro aHaiW3a B CTaplied IIKOJe ydJalluecs



IIOJIyYalOT HOBBIM OIBIT PEMIEHUS MPUKIAJAHBIX 337a4, CaMOCTOSTEIBHOIO
IIOCTPOCHUS MAaTEMaTUYECKMX MOJEIEH PEANbHBIX CUTYallMM WM WHTEpPHpPETalUN
IIOJIyYECHHBIX  PELICHUM, 3HAKOMATCA C  NOpPUMEpaMH  MaTeMaTUYECKUX
3aKOHOMEPHOCTEN B IIPUPOAE, HAYKE M B HCKYCCTBE, C BBIJAIOLIUMUCA
MaTEMaTUYECKUMH OTKPBITUSAMU U UX aBTOPaMHU.

Kypc ob6nagaer 3HAUMTENbHBIM BOCIUTATENbHBIM MOTEHIMATIOM, KOTOPBIN
peanu3yeTcsi Kak 4epe3 y4eOHbI maTepuani, CoCOOCTBYIOMIMNA (POPMHUPOBAHUIO
HAyYHOTO MHPOBO33pEHUS, TaK U 4Yepe3 CHEHUPUKY Y4eOHOH JIesATENbHOCTH,
TpeOytomien CaMOCTOSATEIILHOCTH, aKKypaTHOCTH, IIPOJOJKUTEIIbHOU
KOHLIEHTPalMy BHUMAaHMsI U OTBETCTBEHHOCTH 34 ITOJYyYEHHBIN pe3yJIbTar.

B ocHoBe meToanku 00yueHus anredpe 1 HadajlaM MaTeMaTHYeCKOro aHaInu3a
JICKUT ACSITENbHOCTHBIN MPUHIUI 00YYCHHUS.

Crpykrypa Kypca «Anredpa 1 Hayala MaTeMaTH4YE€CKOIO aHaJIN3a» BKIKOYAET
CIIENYIOIINE COACPKATEIBHO-METOANYECKUE JIMHUM: «Uuciia UM BBIYUCIICHHS,
«DyHKIUN 1 rpadukmy, «YpaBHEHHUS U HEpaBeHCTBa», «Hayana maTemarnueckoro
aHanu3a», «MHOXecTBa U JIoruka». Bce OCHOBHBIE COAEPKATENBHO-METOANYECKNE
JUHUM M3y4YaloTCsd HAa MPOTSHKEHWH JBYX JieT oOydeHHs B CTapuieil IIKoJe,
€CTECTBEHHO JONOJIHAA APYT IpYyra U IOCTEIEHHO HACHIIAsCh HOBBIMM TEMaMHU U
pazaenaMu. JlaHHBINA Kypc SBIISETCS MHTETPATUBHBIM, NOCKOJBKY OOBEAMHSET B
cebe coaepkaHME HECKOJbKUX  MaTeMaTU4YeCKUX JUCHUIUIMH:  anredpa,
TPUTOHOMETPHUSI, MATEMATUUECKUM aHAIU3, TEOPUsI MHOKeCTB U 1p. [Io mepe Toro
KaK ydalluecs OBJIAJIEBAIOT BCE 0oJiee MIMPOKUM MATEMAaTHUYECKUM ammapaToMm, y
HUX TIOCJIEIOBATENbHO (OPMUPYETCS W COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTHYECKYIO MOJIENIb PEAJIBHOW CUTYAllMH, IPUMEHATh 3HAHUS, TIOJIyYEHHBIE B
Kypce «Anrebpa ¥ Hayaja MaTeMaTHYeCKOro aHajau3a», s pelIeHus
CaMOCTOSITENIbHO ~ CHOPMYJIMPOBAHHOW MaTeMaTUYeCKOM 3ajau, a 3aTreM
WHTEPIIPETUPOBATH MMOJTYYEHHBIN pE3yJIbTaT.

ConeprkarenpHO-MeTOANYECKas JIMHUAA «UuCna ¥ BBIYMCIICHMS» 3aBEpIIACT
(dbopMUpOBaHNE HABBIKOB UCIHOJIb30BAaHUS JACHCTBUTEIbHBIX YHUCET, KOTOPOE OBLIO
HA4YaTO B OCHOBHOHM Ikojie. B crapmieil mikosie ocoboe BHUMaHHE YIENAETCS
(OpMUPOBAHNIO TPOYHBIX BBHIYMCIUTENIBHBIX HAaBBIKOB, BKJIOYAIOUIMX B ceOs
UCIOJIb30BAaHUE DPAa3IMUYHBIX (OpPM 3amucu JEHCTBUTENIBHOTO 4YHCIA, yMEHHE
palMOHAIBHO BBINOIHATE JEUCTBHS C HUMH, J€JaThb IPUKHUIKY, OLIEHUBATH
pe3ynbraT. OOyuyarompecss MOJY4YaloT HAaBBIKM NPUOMIKEHHBIX BBIYMCICHUH,
BBITIOJIHCHUST JICUCTBHM C YWCIAMHU, 3alMCAHHBIMA B CTaHAAPTHON ¢opme,
VICITOJIB30BAHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHUCIIOBBIX BBIPAXKCHUM.

JIuansa «YpaBHEHUS U HEPABEHCTBA» PEANU3YETCS HA IPOTSHKECHUM BCETrO
oOydeHuss B CTapuledl IIKoJie, MOCKOJbKY B KaXIOM paszfelie IporpaMMbl
IPEeIyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3aaad. OOydarommuecs OBIIaJEBAIOT



pa3IMYHBIMM METOJAMU PELICHUS LEJbIX, PAlMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKAa3aTeNbHBIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUUYECKUX  YpaBHEHHI,
HEPaBEHCTB U WX cucTeM. [lorydeHHbIE yMEHUS UCIIOJIb3YIOTCS ITPU UCCIIEI0BAaHUN
(YHKIMI C NOMOUIBIO IPOM3BOJHON, PEIICHUH NPUKIAJAHBIX 33Jad U 3a/4ad Ha
HaxXO0XJE€HWE HaumOOJbIIMX W HAaUMEHBbIIMX 3HaueHud ¢yHKuuu. JlaHHas
collep)kaTeibHasl JIMHUSA BKJIIOYaeT B ce0sd Takke (QOpMUPOBAHUE YMEHHM
BBIMOJHATh pacuy€Tbl 1mo ¢GopMysiaM, IpeoOpa3oBaHUsl WENbIX, PAlMOHAIbHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAKXKE BBIPAKCHUU,
CoJlepKallluX CTeNeHu M Jjorapudmbl. brarogaps u3ydeHuro anreOpandecKkoro
MaTepurasa IpOUCXOAMT JaJbHENIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOIO
MBILUICHUST ydaiuxcs, (HOPMHUPYIOTCS HAaBBIKM JEAYKTHBHBIX PaCCYKICHUMH,
paboThl C CHMBOJBHBIMU (OpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEN B BUJIE PAaBEHCTB M HEPABEHCTB. AJlreOpa npeanaraeT 3QppeKTuBHbIC
WHCTPYMEHTBl [JIJIl pELIEHUs] MNPAKTUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajad,
HaIJIAIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK 3bIKa HAYKH.

CopepxxarenpHo-MeTOMYecKass JUHUS «DYyHKIUM U TpaduKu» TECHO
NEPEIUIETAETCS C IPYTUMH JIMHUAMH Kypca, MOCKOJbKY B KAKOM-TO CMBICIIE 3a1a€T
II0CJIEIOBATEIBbHOCTD U3YUEHUS MaTepraiia. [3ydeHne CTeneHHOM, T0Ka3aTeNbHOM,
Jorapu(pMHUECKON U TPUTOHOMETPUUYECKUX (YHKIUH, UX CBONCTB U I'pa(UKOB,
UCIONIb30BaHue (QDYHKUUN JUIs pellieHus 3a7a4d U3 JAPYruxX Y4eOHBIX NMPEAMETOB U
peaNbHOW >KM3HM TECHO CBSA3aHO KaK C MAaTEMaTUYECKUM AaHaJIM30M, TaK U C
pelieHueM ypaBHEHU W HepaBeHCTB. [Ipu 3TomM OoibIIOe BHUMAaHHE YACNSIETCS
(OpMUPOBAHNIO YMEHHUSI BBIpaXKaTh (pOpMyIaMH 3aBUCUMOCTH MEXAY Pa3IndHbIMU
BEJIMYMHAMH, HCCIENOBaTh MOJIY4YEHHbIE (YHKLIHH, CTPOUTh HUX TpauKy.
Marepuai 3Toil CoiepKaTeNbHON TMHUN HALICJICH HA PA3BUTUE YMEHUN U HABBIKOB,
MO3BOJIAIOIIMX BBIPAYKATh 3aBUCMMOCTU MEXKIY BEJIMUMHAMU B pa3InyHOU (opMme:
aHANIMTUYECKOW, Tpaduueckoil W cioBecHOM. Ero wu3ydeHue cnocoOCTByeT
Pa3BUTHUIO AJTOPUTMHYECKOTO MBIIUICHUS, CIHOCOOHOCTH K OOOOIICHUIO W
KOHKPETH3al1MH, UCI0JIb30BAHUIO aHATIOTUH.

CopnepxarenpHass JuHuA «Hauvana MareMaTHyeckoro aHalau3a» IO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYr KaK MaTeMaTHYECKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYIHBIX 00YYarOIMMCsl, y KOTOPBIX MOSIBISIETCSI BO3MOXHOCTh UCCIIE0BAaTh U
CTPOUTH I'pauKu PYHKLMN, OIPEAENIATh UX HAUOOJIbIINE U HAMMEHBIINE 3HAYECHNUS,
BBIUUCIIATH IUIOMaAn GUryp U oObEMBI Ted, HAXOAUTh CKOPOCTH U YCKOPEHHUS
npoueccoB. JlaHHas cojep)KaTesbHas JIMHHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH
NOCTPOEHUSI MaTEMaTUYECKUX MOJENEeH peallbHbIX CUTyallud, HaxO0XJICHHUS
HaWIy4dlIero peuIeHus B MPUKIAIHBIX, B TOM YHUCJIE COLMAIBHO-3KOHOMHYECKUX,
3ajJa4yaX. 3HAKOMCTBO C OCHOBAMM MaTEMaTHYECKOI'O aHalIW3a CIIOCOOCTBYET
pa3BUTHIO a0CTPAKTHOTO, (POPMAILHO-IOTUYECKOTO U KPEATUBHOTO MBIIIJICHHUS,



(GbopMHUPOBAHNIO YMEHHI PACTIO3HABATH MPOSBICHUS 3aKOHOB MaTEMAaTHKHU B HAayKe,
TEXHUKE U HUcKyccTBe. OOydarommecs Y3HAIOT O BBIJAIOUIMXCA pe3yibTaTax,
MOJTyYEHHBIX B XO/I€ Pa3BUTHSI MAaTEMATHKHU KaK HAyKH, U UX aBTOPaX.

CopepkarenbHO-MeToANMYECKask TUHUS «MHOXECTBa U JIOTUKa» B OCHOBHOM
MOCBSILIIEHA  3J€MEHTaM  TEOpUM  MHOXKECTB. TeOpeTMKO-MHOKECTBEHHbBIC
IPEICTABIICHUS IPOHU3BIBAIOT BECh KypPC IIKOJBHON MAaTEMAaTHKW W MPEIJIararT
Hanbosiee YHUBEPCATbHBINA A3BIK, OOBEIUHSIIONINI BCE pa3eibl MaTeMaTUKH U €€
NPUWIOKEHUN, OHU CBSI3BIBAIOT Pa3Hble MaTEMaTUYECKUE TUCLUILUIMHBI B €IUHOE
uenoe. [loaToMy BakHO AaTh BO3MOXKHOCTH IIKOJIBHHKY MOHHUMATh TEOPETHUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHOM MaTEeMaTUKH M HCHOJIb30BAaTh €ro s
BBIPKEHUSI CBOUX MBICIICH.

B kypce «AnreOpa u Hayasa MaTeMaTHYECKOTO aHAINM3a» MPHUCYTCTBYIOT
TAaK)K€ OCHOBbI ~MAaTEMaTUYECKOTO  MOJEIMPOBAHUS, KOTOpBbIE IPU3BAHbBI
c(hopMHUpPOBATH HABBIKK MMOCTPOCHHUS MOJIETIEH PeaibHbIX CUTYAIlUi, UCCIIEeI0BAHUS
THX MOJEJIed C MOMOUIBIO ammapaTa aiaredpbl U MaTeMaTUYeCKOTO aHajiu3a U
UHTEPIIPETALUU OTYyUYEHHBIX pe3yIbTaToB. Takue 3aaHusl BIUIETECHBI B KaXKIbIH U3
pa3ze’aoB IPOrpaMMbl, HOCKOJIbKY BECh MaTepUall Kypca IUPOKO UCIIOJIb3YETCS IS
pelieHusl pUKIaAHbIX 3anad. [Ipu pelieHuHn peanbHBIX MPAKTUYECKUX 3a]ad
yydaliyecs pa3BUBAIOT HAOIIOJATENbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCIOIB30BATh AHAJIOTHIO, 0000IATh M KOHKPETHU3UPOBATH
npobsieMy. [lesTenbHOCTh MO (HOPMHUPOBAHHMIO HABBIKOB PEIICHUS MPHUKIAIHBIX
3a/1a4y OpraHu3yeTcsl B MPOLECCe M3YUYEHHsI BCeX TeM Kypca «Anredpa W Havasia
MaTEMaTUYECKOTO aHATN3ay.

BaxxHocTh ydeOHOTrOo Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHusi OOYCJIOBJIEHA MPAaKTUYECKOW 3HAUYMMOCTBIO METANpEAMETHBIX WU
IPEIMETHBIX PE3yJbTaTOB OOyUEHHUS T€OMETPUHM B HAIPABJICHUU JUYHOCTHOTO
pa3BuTUs oOydaromuxcs, (HOpMUpPOBaHUS (PYHKIIMOHAIBHOM MaTeMaTHYeCKOM
IPAMOTHOCTH, U3YUYEHUS IPYTUX YUEOHBIX JUCHUIUIMH. Pa3BuTne y oOydarommxcs
NPABWIBHBIX MPEJICTaBICHUA O CYIIHOCTH M TMPOUCXOKIECHUH T€OMETPUUYECKHUX
abcTpakiuii, COOTHOUICHHUH PEaJbHOTO M WACAIBHOT0, XapakTepe OTPaKEHUs
MaTeMaTUYECKON HAYKOH SIBJICHUN U ITPOLECCOB PEAIBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM [MO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS yUalUXCsl, a
TaK)K€ KA4eCTB MBIIUICHUS, HEOOXOMUMBIX [JIs aJanTalldid B COBPEMEHHOM
oOuiecTae.

['eomeTpust siBisieTCs OAHUM W3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak oOO€CIeYMBAET BO3MOXKHOCTh M3YyUEHHs Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOM HAIlPaBJIEHHOCTH, TaK U TyMaHUTapHOM.



Jlormueckoe MbIUIeHHE, (HOpMHUPYEMOE MpPU H3YYEHHH OO0YyYarolIMMHCS
MOHSTUWHBIX OCHOB T€OMETPHUH U MMOCTPOCHUHU LEMOYKH JIOTHUYECKUX YTBEPKACHUN
B XOJ€ pELICHUS TeOMETPUYECKMX 3a7ad, YMEHHE BBIJBUTaTb U OINPOBEPrarThb
TUIOTE3bl HEMOCPEACTBEHHO MCIOJIb3YIOTCS MPU PEIICHUH 337a4 €CTECTBEHHO-
HAy4YHOT'O LIMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.
YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsIX AESITeNbHOCTH 4denoBeka. OpHeHTalMsi 4elloBEeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOrO ObITHS, (opMa
OTPaXKEHUsI OKPY>KAIOIIETO MHUpPA, YCJIOBHUE YCIEIIHOIO IMO3HAHWUSI M AKTUBHOIO
npeoOpa3oBaHus  JEeUCTBUTENbHOCTH. OnepupoBaHHe  MPOCTPAHCTBEHHBIMU
oOpa3amMu 00BEIUHSET pa3Hble BUABI Y4€OHOM U TPYIOBON AEATEIBLHOCTH, ABIISETCS
OJHUM M3 NPO(ECCHOHATBPHO BAXHBIX KayecTB, MOATOMY akTyajbHa 3ajaua
dbopmupoBaHus y  oOydaromxcsi MPOCTPAHCTBEHHOTO  MBIIIJIEHUS KAk
Pa3HOBUIHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTH M0 MHOTMM HaIlPaBJICHHUSM.
[lenp ocBoeHus mporpaMmbl yueOHOro Kypca «['eomeTrpus» Ha 06a3zoBOM
ypoBHE o0OyueHusi — o0OmeoOpa3oBaTebHOE U OOIIEKYJIbTYPHOE Ppa3BUTHE
oOyyarouxcs uepe3 odecrneueHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaAHUS
CUCTEMAaTUYECKUX TEOMETPUYECKUX 3HAHMM U  JAEUCTBUH, cHernupUYHBIX
r€OMETPUH, BO3MOXXHOCTH  YCHEIIHOTO MPOJOJLKEHHs OOpa3oBaHMs IO
CHEIHMAIbHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM HCIIOIb30BAaHHEM F€OMETPHH.
[Iporpamma mo reoMeTpud Ha ©0a30BOM YpOBHE IIpeAHA3HAYEHA IS
0o0yyJarommxcsi Cpe/IHel MIKOJIbl, HE UCIBITHIBABIINX 3HAYUTENIbHBIX 3aTPyIHEHUN
Ha YPOBHE OCHOBHOTO 0011ero odpazoBanus. Takum o0Opa3om, oOydaromiyecs: Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH OOIIME MaTEMAaTHUECKUE YMEHHUSI, CBA3aHHbBIE CO
cHenuQpuKoil reoMeTprun U HeoOXOIUMbIE ISl )KU3HH B COBPEMEHHOM OOIIIECTBE.
Kpome 3Toro, oHM UMEIOT BO3MOKHOCTh U3y4YUTh T€OMETpHUIO Oosiee riy0oKo, eciiu
B JlaJbHEHIIEM BO3HUKHET HEOOXOAUMOCTh B T'€OMETPUYECKHX 3HAHUSAX B
npohecCuoHANBHOM e TEIbHOCTH.
JlocTmkeHre Lenu OCBOCHHUS MPOrpaMMbl OOECIEUMBACTCS PELICHHEM
COOTBETCTBYIOIIMX 3aday. [IpHOpUTETHBIMM 3aJadyaMM  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kaccax sBISIIOTCS:
e (opmupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK 4YacTH MHPOBOM
KyJbTYPBI U OCO3HaHHE €€ B3aMMOCBSA3H C OKPYKAIOLUIIM MHPOM,;

e (opMHpoBaHHE MPEACTABICHUS O MHOTOTPAaHHUKAX U TeJlaX BpallleHUs KaK
0 B@XHEUIIMX MaTEMaTHYECKUX MOJENSAX, MO3BOJSIONIMX OINUCHIBATH U
U3y4aTh pa3HbIe SBJICHUS OKPYKAIOLIEro MUPA;

e (opmupoBaHuMe yMEHHsI paclo3HaBaThb Ha YEpPTEkKax, MOJCISIX U B

pealbHOM MHpE MHOTOTPAHHUKH U TeJla BPAIlICHHUS;



e OBJIaJICHUE METOJIAMHU PEIICHHUsS 33/7a4 Ha MOCTPOCHHUS HA U300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (opMupoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH TOHSATHSIMH O
MHOTOI'PaHHMKAX M TeJaX BPALLEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBIAJACHUE  aAITOPUTMaMU  pEUICHUS  OCHOBHBIX  THUIIOB  3aJad;
dbopMupoBaHHE yYMEHHUA TMPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCykKJeHUsl B XOJE pELICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
IIPAKTUYECKUM COLEPIKAHUEM;

e Pa3BUTHUE UHTEIUIEKTYyaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yYaroImuxcs,
II0O3HABATEJIbHOM aKTUBHOCTHU, UCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH
MBIILJICHUS;

e (dopmupoBanue GyHKIMOHATLHON IPaMOTHOCTH, PEIEBAHTHON F€OMETPHH:
YMEHHE Paclo3HaBaTh MIPOSBIICHUS T€OMETPUYECKUX MTOHATHI, 00BEKTOB U
3aKOHOMEPHOCTEN B PEANIBHBIX XU3HECHHBIX CUTYalUsAX U NPU U3YYCHUU
Opyrux  y4eOHbIX  NIPEIMETOB,  NPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOpMyIHpOBaTh UX Ha A3bIKE TE€OMETPUHU U CO3AAaBaTh
FEOMETPUYECKHE MOJIEIN, NPUMEHATh OCBOEHHBIM TI'€OMETPUYECKUI
anmapar i1 peleHuss  NPaKTHUKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATh U OLICHUBATH NIOJyYECHHBIC PE3YJIbTATHI.

OTIUYUTENEHOM OCOOEHHOCTHIO MPOrPaMMBbI SIBJISIETCS BKJIIOYEHHE B KypcC
CTEPEOMETPUH B HAYAJIE €r0 U3YUYEHUS 3a]a4, PEIIAEMbIX HA YPOBHE HHTYUTUBHOIO
NO3HAHUs, U OIpENeIEHHBIM 00pa30M OpraHW30BaHHAas paboTa HajJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOIO M IPOCTPAHCTBEHHOIO MBIIICHHUS,
CTUMYJIUPYET POTEKAHUE NHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K AAIBHEUIIEMY
U3YUYEHUIO IIPEMETA.

[Tpenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOAY OOYYEHHs, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPAKTUYECKON JAEATEIBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IIPEACTABICHUMN Y
yYaIIIXCS B Kypce CTEPEOMETPUH IPOBOJUTCA 3a CUET PELICHUS 3a/1a4 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B M 3a/lad Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3manue oOpa3a MPOBOAMWTCS C OMNOPOM HAa HATISAHOCTh, a
omnepupoBaHre 00pa3oM — B YCIOBHSIX OTBJICUEHHUS OT HATJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COEpKaHUS.

OcHOBHBIE copaepxaTenbHble TUHUKM Kypca «['eomerpum» B 10-11 knaccax:
«Mmnororpanaukn», «lIpsiMbIe U IIIOCKOCTH B IIPOCTPAHCTBE», «Tena BpameHus»,
«BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBEY. DOPMUPOBAHUE JIOTUYECKUX YMEHUN
pacnpenensercs He TOJIbKO 110 COAEPKATENbHBIM JIUHUIM, HO U 10 F0JIaM 00y4YeHUsI
Ha ypPOBHE CPEJHET0 00111ero 00pa3oBaHuUs.



Conepxanue oOpa3oBaHUS, COOTBETCTBYIOLIEE HPEIMETHBIM pE3yJbTaTaM
OCBOEHHMsI paboyeil TporpaMmbl, pachpeneia€HHbIM 10 TojaM OOyYeHHs,
CTPYKTypUpPOBaHO TakuM oOpa3oM, 4YTOObI OBJAJCHHE T'€OMETPUUECKUMU
HNOHSATUSAMH U HaBBIKAMU OCYIIECTBIIIOCH MOCJEIOBATEIbHO M MOCTYHATEIbHO, C
coOJII0/IeHNEeM TPUHIIUIIA PEEMCTBEHHOCTH, YTOObI HOBBIC 3HAHUS BKIIIOYAIIUCH B
OOLIYI0 CHUCTEMY T'€OMETPUYECKUX MPEICTaBICHUM OOydaromuXcs, paciiupss u
yrayOssis e€, o0pa3ys MpOUYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

B ydyeOHOM mu1aHe Ha M3ydeHue Kypca aareOpbl 1 HayaJl MAaTEeMaTHYECKOTO aHaIN3a
Ha 0a30BOM YpPOBHE OTBOJUTCS 2 yaca B HeAento B 10 kiacce u 3 yaca B HEJIGNIO B
11 kmacce, Bcero 3a nBa roga ooyuenus — 170 gacos.

Ha uzyuenue reomerpun oTBoAUTCA 2 yaca B Heneno B 10 kiacce u 1 yac B
Henemo B 11 kmacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX daca.



COIAEPKAHUE YYEBHOTI' O KYPCA
10 KJTACC

Yucaa v BIYMCICHUSA

Paunonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OECKOHEUHbIE  MepuoAuvecKkue aApodu. ApudpMeTruyeckue  omnepauud ¢
palMoHANIbHBIMU YHUCIIAMU, TPE0Opa30BaHMs YUCIOBBIX BhIpakeHuil. [Ipumenenue
Ipobeil 1 MPOUEHTOB ISl PEIlIeHUs] MPUKIAAHBIX 33/7a4 U3 PAa3IMYHBIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

JelictBuTenpHble 4nciia. PalMoOHalbHBIE W UPpPALMOHANBHBIE YHCIIA.
Apudmernueckue omnepaluudd ¢ JeWCTBUTENbHbBIMU yuciaamu. [IpubnmxéHHbie
BBIUHCIICHUS, IPABUJIA OKPYTJICHUS, IIPUKUJIKA U OLICHKA PE3yJIbTaTa BEIYMCICHHM.

Cremmenp ¢ menbiM  mokaszateneM. CranmaptHas Qopma  3ammcu
NEUCTBUTENHLHOTO uwncna. Mcmonp3oBanwe moaXoAsmie (OpMBI  3amucH
JNEUCTBUTEIBHBIX YHUCEN [JI PEIICHUS NPaKTHUYECKUX 3a7ad U IPEACTaBICHUS
JAHHBIX.

ApudpmeTnueckuii  KOpeHb  HaTypalbHOM  cremeHd.  JledcTBus  c
apu(pMEeTHYECKUMU KOPHSAMHU HAaTYpaJIbHOM CTETIECHHU.

CHHyC, KOCHHYC M TaHI€HC YHCIIOBOIO apryMeHTa. APKCHUHYC, apKKOCUHYC,
apKTAHI€HC YMCIIOBOIO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHbIE IPEOOPaA30BaAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHBIE
TPUTOHOMETPHUYECKUE (HOPMYJIBI.

VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, penieHne HepaBeHcTBa. MeTon
UHTEPBAJIOB.

Pemenue nenpix 1 ApoOHO-PaLIMOHATBHBIX YPaBHEHUN U HEPABEHCTB.

Pemenue nppanmoHalbHbBIX yPAaBHEHUM U HEPABEHCTB.

Pemienue TpuroHOMETpUYECKUX YpaBHEHUM.

[IpuMeHeHNE ypaBHEHUI U HEPABEHCTB K PEILICHUIO MATEMATUYECKUX 33134 U
3a]1a4 U3 pa3IUUHbIX 00J1aCTel HayKU U peanbHOM KU3HHU.

DyHKIUHN U TPAPUKH

Oynkums, crnocodbl 3amgaHus ¢GyHkuuu. ['paduk dysknuu. B3aumHO
oOpaTHbIe PYHKIIUH.

OO6nactb ompeneneHuss 1 MHOXKECTBO 3HaueHud (yukumuu. Hynu QyHkimm.
[TpoMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIE U HEUETHBIC (DYHKLIUU.

CrenenHas QpyHKIMS C HaTypaJdbHBIM M LENbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa 1 rpaduk KOpHS N-Oi CTETICHHU.



TpuroHomerpuueckass OKPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[TocnenoBaTenbHOCTH, CHoCo0bI 3a/1aHMs II0CJIEIOBATEIbHOCTEM.
MOHOTOHHBIE NOCIEA0BATEIBHOCTH.

ApudmeTrnueckast 1 reoMeTprUecKasl mporpeccuu. beckoHeyHo yObIBaromias
reoMerpuueckas nporpeccusi. CyMma 0€CKOHEYHO yOBIBAIOIIEH TeOMETPUYECKON
nporpeccur. Dopmysia CIOXKHBIX IIPOLIEHTOB. VCIonb30BaHHWE MPOTPECCUU IS
pelIeHUs peANIbHBIX 3a1a4 IPUKIIAJHOTO Xapakrepa.

MHoskecTBa M JI0rHKA

MHokecTBO, omnepanuu HajJ MHOxecTBamu. [uarpammbl Ditnepa—BenHa.
[IppuMeHeHne TEOPETUKO-MHOKECTBEHHOIO amnmnapara Uil ONMCAaHMsS PEabHBIX
IIPOLIECCOB U SIBJICHUI, IPU PELIEHUH 33]1a4 U3 IPYIHX yU4E€OHBIX IPEAMETOB.

Onpenenenune, TeopeMa, CIEICTBHUE, 10KAa3aTEIbCTBO.

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS  CTepeoMeTpur. Touka, mpsAMas, IUJIOCKOCTb,
npoctpancTBo. I[loHsiTHE 00 aKCMOMAaTHYECKOM TOCTPOEHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOEe pacnosokeHue IMpsIMBIX B IPOCTPAHCTBE: IIEpECEKaroLIUecs,
napajuleJibHble M CKpeummBarommecs npsmele. [lapajiensHOCTs NpAMBIX U
IJIOCKOCTEW B NPOCTPAHCTBE: MApAJUICIBHBIE MNPSIMBIE B  IIPOCTPAHCTBE;
MApaUIENBHOCTh TPEX MPSIMBIX; MAPAIUICIBHOCTh NPSMOU U TIJIOCKOCTU. YTJbI C
COHANPABJIICHHBIMUA CTOPOHAaMH; YIrOJ MEXAy IpsMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTB INIOCKOCTEN: MapaUIEIbHBIE IIIOCKOCTH; CBOMCTBA MAPaJLIEIbHBIX
wiockoctell. IIpocreiimue mpocTpaHCcTBEHHbIE (QUTYPHl Ha MJIOCKOCTU: TETPadp,
Ky0, mapajuiesienune/; NOCTPOCHUE CEUSHUI.

[lepnenaAMKYIISIPHOCTD PSIMOM M IIJIOCKOCTH: MEPIIEHIUKYJISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, MpsAMbBIC MAPAJUICJIbHBIE W NEPIECHAMUKYJSAPHBIE K IIJIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
NEPIECHINKYJISIPHOW IUIOCKOCTH. YTIUIBI B IIPOCTPAHCTBE: YIOJI MEXAY IPSIMOM H
IUIOCKOCTBIO;  ABYI'PAHHBIM  yroOJI, JIMHEHMHBIM Yroja JBYTPAaHHOIO  yIvId.
[lepneHAMKyJISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSHUE
OT IPSIMOH J10 TIIOCKOCTH, MPOEKIHS (PUTypbl HA TUIOCKOCTb. lleprneH Ky napHOCTh
IJIOCKOCTEN: NMPU3HAK NEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTEN. Teopema o Tpéx
NIEPIICHIUKYJISIPAX.

MHOrorpaHHuKu

[ToHsiTHE MHOTOIPaHHHKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAaHHMKA, BBIITYKJIBIE
Y HEBBIITYKJIBIE MHOIOTPAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yrompHas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBbI; psiMasi M HAKJIOHHAs MPHU3MbI, OOKOBasi U



MoJIHas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcra. I[lupamuna: N-yronapHas nupamujaa, rpaHd U
OCHOBaHME MUPAMHUJIBI; OOKOBAsS U MOJTHASI TOBEPXHOCTh TUPAMHUJIBI; IPABUILHAS U
yCceuéHHas nupamMuga. OIJEMEHTbl MpU3Mbl M nupamuabl. [IpaBuibHBIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MpPAaBUJIbHAS MpU3MA U
NpaBWIbHAs THUpPaMHJIa; NpaBUJIbHAs TPEYrojibHash MNHUpPaMHUAa W TPaBUIbHBIN
teTpa’dap; KyO. I[lpencraBieHwe O TmpPaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOM,
IJIOCKOCTU. DJEMEHTHI CAMMETPUH B IUPAMUAAX, HapaJUICIEIUANIEAAX, IPABUIbHBIX
MHOTOTPaHHUKAX.

Brruucienne 5SIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, MMAroHaM, YTJIbL.
[Imomans OOKOBOW MOBEPXHOCTH U IIOJHOM TMOBEPXHOCTH MPSIMOM TPU3MBI,
TJI0IIIa/Ib OCHOBAHUM, TeOpeMa 0 OOKOBOM IMOBEPXHOCTH MPSIMOM pu3Mbl. [1nomans
OOKOBOW TOBEPXHOCTH ¥ TIOBEPXHOCTH NPABUIBHOM MHPAMHIBI, TEOpeMa O
wionaau yceu€Huoi nupamuisl. [lonstue 06 00béme. OOBEM MupamMuabl, IPU3MBIL.

[Tomo6Gueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY IUIOMIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOJOOHBIX TEI.

11 KJTACC

Yucnaa v BIYMCICHUSA

HatypaneHble u neinsie yncina. [IpusHakyu 1eIMMOCTH LIEIbIX YUCEIL.

CreneHb ¢ palMOHAIBHBIM NIOKa3aresneM. CBOMCTBA CTEIIECHH.

Jlorapudm yucna. JlecaTuyHbie U HaTypajJbHbIE JOrapu(MBI.

YpaBHeHMS U HEpaBeHCTBA

ITpeoOpa3oBaHne BbIpaXEHUM, COEPIKALUX JIOTapU(PMBI.

ITpeoOpa3oBaHue BBIpRXKEHUH, COAEpXKAILMX CTENEHH C pPalUOHAIbHBIM
IIOKAa3aTeJIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE yPAaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

CucreMbl TUHENHHBIX ypaBHEHUU. PellleHne NpUKIAaIHBIX 33a4 C IOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.

CucreMbl U COBOKYIHOCTH PAllMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHNH, CUCTEM U HEPABEHCTB K PELIEHUIO MATEMAaTHIECKUX
3a]1a4 U 3a/1a4 U3 pa3Iu4HbIX 00J1aCTEN HAyKU U peaIbHON KU3HU.

DyHKUMM U TPaPUKHU



Oynkuus. [Tepuonnyeckue pynkuu. [lpomexxyTku MOHOTOHHOCTH (DYHKIIUU.
Makcumymbl 1 MUHUMYMBbI (pyHkuud. HauGosnbliee W HauMeHblee 3HAYCHHE
(GYHKIIUM HAa TPOMEKYTKE.

TpuronomeTrpruyeckue QyHKIUHU, UX CBOWCTBA U TPapUKH.

[ToxazarenbHast U gorapudmuyeckas GyHKIUU, UX CBOWCTBA U TpaUKH.

Hcnonp3oBanue rpadukoB (PYHKIMA A7 PEIICHUs] YPaBHEHUN W JIMHEHHBIX
CHCTEM.

Hcnonp3oBanue rpadukoB (yHKUMH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HMKANOT MpPU PEUIEHUM 3aJad U3 APYrHuX Y4eOHbIX
IIPEIMETOB U PEANbHOU KU3HH.

Hayana MaTeMaTH4eCKOro aHajamu3a

HenpepeiBable ¢pyHKIIMU. MeTon HHTEPBATIOB /7Sl pEUICHHS] HEPABEHCTB.

[IpousBonnass  ¢ynkuuu. [eomerpudyeckuii ©u  (QU3NUECKUNA  CMBICT
MIPOU3BOIHOM.

[TIpousBogubie  saeMeHTapHbIX  GyHKUuA.  DopMynbl  HAXOXKACHUA
IIPOM3BOJHON CyMMBI, MPOU3BEAEHUS H YACTHOTO (DYHKIIUH.

[TpumeHeHre MPOM3BOJHON K MCCIIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHne HanbopIero 1 HauMEHbIIEro 3HaueHNs (PyHKIUU Ha
OTpE3Ke.

[IpumMeHeHne NPOU3BOAHOM I HAXOXKACHUS HAWIIY4IIEer0 pPELICHUs B
NPUKIAIHBIX 3aJa4yax, [ ONPENENICHHs CKOPOCTH IpoLecca, 3aJaHHOIO
dbopmyIion uiu rpa@uKoM.

[TepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

WNHuterpan, ero reoMerpuyeckuii W (Qusznueckuid cMmbici. Brruucienue
uHTerpana no popmyne Herorona—JleitOnuna.

Tena Bpamenust

[umuuapuyeckas MOBEPXHOCTb, oOpasytoiiue UIMHAPUYECKON
MOBEPXHOCTH, OCh IWIMHIPUYECKON MoBepxHOCTU. [lunuHap: ocHoOBaHus U
OOKOBasi TMOBEPXHOCTh, OOpa3yrIIass U OCh; IUIOMIAJh OOKOBOW W TMOJHOU
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM noBepxHocTu. KoHyc: 0OCHOBaHME U BepIlInHa, o0Opa3yroias
U OCb; TIJIOIa1b OOKOBOM U MOJIHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yolre
U BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTD.

Cdepa m map: 1meHTp, paauyc, AUAMETP; IUIOMAIb MOBEPXHOCTU C(]ephl.
B3auMHoe pacnonoxenue chepsl U IIIOCKOCTH; KacaTellbHas IIOCKOCTh K cdepe;
I01aab chephl.

N300paxkeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BEpTka UIIMH]Ipa U KOHYCA.



KombOunanuu ten BpaiieHus 1 MHOTOTpaHHUKOB. MHOTOTpaHHUK, ONTMCAHHBIN
okoJ10 cdepsr; cepa, BMCaHHAS] B MHOTOTPAHHUK, WITH TEJIO BPAIICHHUS.

[Tonsitue 06 06pEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tem. Teopema 06 00BEME
IPsIMOYTOJIBHOTO Tapajiesnienunena M ciaeAcTBus u3 He€. OO0bEM LUIUHIpA,
KoHyca. O0BEM I1apa U II0IIaAb Chephl.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY IUIOMIAISIMHU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TE.

Ceuenus Mz pa (napauvieabHo U MEePIEeHIUKYIISIPHO OCH), CEUCHUS KOHYyCa
(mapasienbHOE OCHOBAHUIO U MIPOXO/IAIEe Yepe3 BEPIUHY ), CEUCHHUS 1apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE
Bekrtop Ha mockocTu u B nmpoctpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpA HA YKCIIO. Pa3iioxkeHne BEKTOpa 1o TpEM HEKOMIUIAHAPHBIM
BekTopaM. I[IpaBuio napamenenunena. Peenne 3amad, CBA3aHHBIX €
IIPUMEHEHUEM ITPAaBUII JEUCTBUM ¢ BeKTOpamu. lIpsamMoyronpHas cucrema
KOOpAUHAT B npoctpancTBe. Koopaunatel Bektopa. [Ipocreimue 3anauu B
KOOpAMHATaxX. YTOJ MEXAY BeKTOpaMu. CKAIIpHOE MPOU3BEAECHUE BEKTOPOB.
Brluncienne yrioB MEXAY NPSAMBIMHU U TUIOCKOCTAMH. KOOpAMHAaTHO-BEKTOPHBI
METO/I IIPU PELICHUN T€OMETPUUYECKUX 3a/a4.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘IC6HOFO npeamMeTa «Maremartuka» JOJIDKHO oOecrneynBaTh
AOCTHXKCHHC Ha YPOBHE CPCAHETO 06HICFO 06pa3013aH1/151 cileayromux JHYHOCTHEIX,
MCTAIPCAMCTHBIX U IPECAMCTHBIX 06p330BaTeJ'IBHbIX PE3YyJIbTATOB!:

JIMYHOCTHBIE PE3YJ/IBTATDBI

JIn4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOrO MpeaMeTa
«Maremartukay XapakTepu3yroTCs:

['paxxgaHckoe BOCUTaHUE:

c(hOpPMUPOBAHHOCTHIO TPAXKIAHCKON MO3ULIUN 00YYarOIIerocst Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBJICHUU,
nporeaAyp TpaxaaHCKOro ooOmiecTBa (BbIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBUU C HX
(GYHKIUSMHU 1 Ha3HAYECHUEM.

[TaTpuoTnyeckoe BOCIHUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON IPaKJAHCKON UACHTUYHOCTH, YBOXKCHUS K
MPOIIJIOMY U HACTOALIEMY POCCUMCKON MaTEMATUKH, IIEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTEMAaTUYECKOU IIKOJIBI,
K HCIOJIb30BaHUIO 3THX JOCTMKEHH B JPYrHX HayKax, TEXHOJOTHusX, chepax
YKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOTO BOCIIUTAHUSI:

OCO3HaHUEM JTyXOBHBIX LEHHOCTE! pOCCHIICKOTO Hapo/a;
c(OpPMUPOBAHHOCTBIO ~ HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  MOBEACHUSA,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMUYMBOTO OyAYIIETO.

DCTeTUYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHUEM K MUPY, BKIIOYAsl 3CTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PaCCy ICHUN; BOCTIPUUMYHUBOCTHIO
K MaTeMaTHYECKUM aCleKTaM Pa3IMnYHbIX BUI0B UCKYCCTBA.

duznyeckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTEeMaTUYECKWE 3HAHUSA B
WHTEpecax 37J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIECHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U
OTJIbIXA, peryJiapHas (pu3nuecKast akTUBHOCTD); (PU3NYECKOTO COBEPLICHCTBOBAHNUS,
IPU 3aHATUAX CHIOPTUBHO-03J0OPOBUTEIBHOM JIEATENbHOCTHIO.

TpynoBoe BoCIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAIBHOW  ACATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW W e€ TPWIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIH BBHIOOP
Oynymieii mnpodeccud W pealn30BbIBaTh COOCTBEHHBIC J>KMU3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO U CIIOCOOHOCTHIO K  MAaTeMaTHYeCKOMY OOpa30BaHHUIO U
caM0O0Opa30BaHUIO Ha TPOTSHKEHWH BCEW JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MATEMATHYECKON HAIPABICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHHE:

c(hOPMUPOBAHHOCTHIO IKOJOTHUECKON KYJIbTYpbl, MOHUMAHHUEM BIIUSHUS
COLMAIbHO-?)KOHOMUYECKUX TMPOILIECCOB HA COCTOSIHUE MPUPOJHOU M COIUAIIBHOM
Cpenmpl, OCO3HAaHHWEM TJIOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoliieM;
OpPUEHTAMEd HAa NPUMEHEHHE MATEMAaTUYECKUX 3HAHWM ISl PEUICHUs 33134 B
00J1aCTH OKPY>KaIOIIEH Cpebl, TUTAHUPOBAHHUS ITOCTYIIKOB U OLICHKH UX BO3MOYKHBIX
MOCJIEACTBUN IUISI OKPYIKAIOIIEN CPEBI.

[{eHHOCTH HAYYHOTO MO3HAHMUS:

c(hOpMUPOBAHHOCTHEIO MHUPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKM W  OOIIECTBEHHON TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKd Kak c]epbl 4YenoBEYECKOM AesATEeNbHOCTH, JTaroB €&
pa3BUTUA M 3HAYMMOCTH JJIsi PA3BUTUA I[MBWIM3ALMU;, OBJIAJICHUEM SI3BIKOM
MAaTEMATUKH W MaT€MaTUYECKOW KyJbTYpOM KakK CpEICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIATh ITPOEKTHYIO M HCCIIEI0BATEIBCKYIO JESITEIbHOCTh
WMHJIMBUIYAJIBHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHMSI MPOTPaMMbl Y4e€OHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHHEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
oelcmeusiMuU, YHUBEPCANbHbIMU PeCyNAMUBHBIMU OCUCTNBUIMU.

1)  Vuueepcanomuvie  noznaeamenwvuvle — Oelicmeus, — 0becneuusarom
Gdopmuposanue 06a308blX KOSHUMUBHLIX HNPOUECCO8 00YYaAOWuUxcs (oceoeHue
Memooo8  NO3HAHUSL  OKpYJXHCAIOWe20  Mupa,  NpUMeHeHue  J102U4eCcKUX,
Ucc1e008amenbCKux onepayull, yMeHut pabomamso ¢ ungopmayueti).

ba3oBeie oruueckue NenuCTBUs:

e BBIBIISTh U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MATEMATUUYECKUX
00BEKTOB, TMOHATHUNA, OTHOIIEHUW MEXIY MOHATHAMU; (HOPMYIUPOBATH
OTIpe/Ie]ICHUs]  TOHATWN; YCTAaHABIMBATh CYIICCTBEHHBIM  TPHU3HAK
KJIacCU(UKALMU, OCHOBAHUA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPUU
IIPOBOJIMMOTI0 aHAJIN3a;



BOCIIPUHUMATh, (OPMYJIUPOBaTH MW  NPEOOPA3OBBIBATH  CYKICHHUS:
YTBEPAUTEIbHbIE W OTpPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,;
YCJIOBHBIE;

BBISIBISITH ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3M U
NpOTUBOpeYHs B (akTax, NaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;
npeaiaraTh KpUTEPUH JIJIS1 BBISIBJICHUS 3aKOHOMEPHOCTEN M TPOTUBOPEUHIA;
JienaTh BBIBOABI C HWCIIOJIH30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aK/IIOUEHUH TI0 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEIIEHO JI0Ka3aTeNIbCTBA MaTeMaTHYECKUX
YTBEPXKACHUIA (MIPsIMBbIE U OT TIPOTHUBHOTO), BBHICTPAaWBaTh apTyMEHTAIIHIO,
MPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI, O0OOCHOBHIBATH COOCTBEHHBIE
CYXKIICHUS U BBIBOJIBI;

BBIOMpATh CIOCOO pelieHuss y4eOHOM 3amaun (CpaBHMBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpAaTh Hamboiee MOAXOAAIMUNA € Y4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBnie HCCICAOBATCIbCKHUC I[CI\/IICTBI/IHZ

WCITOJIb30BATh BOMPOCKHI KaK MCCIENIOBATEIHCKAM WHCTPYMEHT MO3HAHUS,
dbopMyIHpOBaTh BOMPOCH], (DUKCUPYIOIIUE MPOTUBOPEUHE, MpodIeMy,
yCTaHaBIMBaTh HMCKOMOE€ MW  JaHHoe, (GOpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOIUTH CaMOCTOSITEIIEHO CTUUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIICIOBAaHNE TI0 YCTaHOBIECHUIO OCOOEHHOCTEH MaTeMaTHYEeCKOTO
oObeKTa, SBJICHHS, TMPOIECCA, BBIABICHUIO 3aBUCHMOCTEH MEXIY
00BeKTaMU, SIBJICHUSMH, TIPOIIECCAMU,

CaMOCTOSITENIbHO (hOPMYITUPOBATH 0OOOIICHNS W BBIBOJBI TIO PE3yIbTaTaM
IPOBEAEHHOTO HAOMIONEHUS, UCCIEIOBAHMs, OLEHUBATh JTOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB H 0000IIEHNUH;

IIPOTHO3MPOBATh BO3MOXKHOE Pa3BHTHE TIPOIlEcca, a TAKXKE BBIIBUTATH
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabota ¢ nuadopmanueii:

BBISIBJIATH JIe(OUIUTHI MH(OPMALIUHY, TaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA HA
BOIIPOC U IS PELLICHUS 3a]1a4u;

BbIOMpaTh  MHGOPMAIMIO U3  HUCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIUIO
pa3IMuYHBIX BUAOB U (POPM IPE/ICTABICHHUS,

CTPYKTYpPUPOBaTh MHPOPMALIUIO, MPEJCTABIATh €€ B pa3IMUHbIX (PopMax,
WJUTIOCTPUPOBATH Tparueck;

OLICHUBATh HaJEXKHOCTh uHdopMaIuu o CaMOCTOSITEIIbHO
c(hOpMyJIUPOBAHHBIM KPUTEPHUSIM.



2)

Vuueepcanouvie KomMMmynuxkamuenwvle Oelicmsus, —obecneuusarom

CPOPMUPOBAHHOCIL COYUATILHBIX HABLIKOS 0OVHAIOUIUXCSL.
OO0uieHue:

BOCIIPUHUMATh U (hOPMYJIMPOBATh CY>KJIEHUS B COOTBETCTBUHU C YCIOBUSIMU
Y LIETSIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOO TOUKY 3PEHUs
B YCTHBIX W IIMCBMEHHBIX TEKCTAX, NaBaTh MOSCHEHUS MO XOAY PEIICHUS
3a/1a4i, KOMMEHTHPOBATh MOJIYYEHHBIN PE3YJIbTAT;

B X0J1€ 00CYKJeHUS 3a7jaBaTh BOIPOCHI 110 CYIIECTBY 00CYK1aEMOU TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3aJ1a4uM, BbICKAa3bIBATh UJIEU, HAIIEJICHHBIE HA TIOUCK
pelIeHUs; CONOCTaBIATb CBOM CYXICHHMS C CYXACHUSAMH JAPYyTIHX
YYaCTHUKOB JHaliora, OOHapyXUBaTh Pa3Mdhe M CXOJCTBO MO3HIIMIA; B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKECHHUS,
IPEACTABIATh  pPE3yJIbTaTbl  PEIICHMs  3aJadd,  JIKCIIEPUMEHTa,
UCCIIEJOBaHMsI, IPOEKTA; CAMOCTOSITENIbHO BBIOMPATh (JOpMAT BBICTYIUIEHHUS
¢ y4€TOM 3aJa4 MPEe3eHTAIMN U OCOOCHHOCTEHN ay JUTOPHH.

CoTpyAHUYECTBO:

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIY aTbHOU
paboThl TpW penieHnyd Y4eOHBIX 3a1ad; MPUHUMATh IEb COBMECTHOM
JESATEIIbHOCTH, IUTAHUPOBATh  OpPTaHU3aIllMI0 COBMECTHOM  paboTHI,
pacnpeneniaTh BHIbI pabOT, JOrOBapUBATHCS, OOCYXKIaTh MpOIECC U
pe3ysbTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHUX JTIO/ICH;

y4acCTBOBATh B IPYIIMOBBIX (popMax paboThl (00CYKAeHHs, OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD» W WHBIC); BBIMOJIHATH CBOIO YacTh pabOTHIl U
KOOPIMHUPOBATH CBOM ICUCTBUS C IPYTUMH YJICHAMH KOMaH/Ibl; OIICHUBATh
KayecTBO CBOEro BKJIaga B OOHIMI MPOAYKT 1O KPUTEPHSIM,
c(hOpMyJIHPOBAHHBIM YYACTHHUKAMH B3aUMO/ICHCTBUS.

3) Yuusepcanvuvie pecyiamuensie oeticmsusi, obecneuusarom popmuposamie

CMBICTIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanus:

COCTaBIIAITH IJIaH, AITOPUTM PELICHUS 33aJa4M, BBIOUPATh CIIOCO0 PEIICHHUs C

y4ETOM UMEIOIINUXCST PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHUAHTHI PEIICHUM ¢ y4ETOM HOBOM MH(GOPMAIIHH.
CaMOKOHTPOJIb:

BJIaA€Tb HaBbIKaMH MMO3HABATEIbHOM pe(I)J'IeKCI/II/I KaK OCO3HaHHuA
COBCpIIACMBIX I[CI)'ICTBPII;'I U MBICIIUTCIIBHBIX ITPOICCCOB, UX PC3YJIbTATOB,
BJIaJCTh crocodbaMu CaMOITPpOBEPKH, CAMOKOHTPOJIA PO CCCa U PE3yJibTaTa
PCUHICHUA MaTEMaTHYE€CKOMN 3aga4u,



e TPEABHUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPHU PEICHUH 3a4a4H,
BHOCUTH KOPPEKTHBBI B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
JAHHBIX, HAWJCHHBIX OIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIEHUBATH COOTBETCTBHE pE3yJbTaTa WEIH W YCJIOBHUSM, OOBICHATH
IIPUYMHBl TOCTHXKEHUSI WIM HEIOCTHXKEHUS PE3yJIbTaTOB JEATEIIbHOCTH,
HAXOAUTh OIIHUOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenune yueOHOTO Kypca «Anredpa ¥ Hadajga MaTEMaTHYECKOTO aHAIM3a»
Ha YPOBHE CpPEIHEro oO0IIero oOpa3oBaHUs JOKHO OOECIEYMBATH JOCTHKEHUE
CJICIYIOIINX TPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIHTATOB:

10 KJTACC

Yuciia ¥ BbIYMCICHUS

OnepupoBaTh MOHATHUSIMH: PALMOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHASI U JECSTUYHAs APOOb, TPOLEHTHI.

Bemonuate  apudmernueckue — omepauud € palMOHAIBHBIMM U
JEUCTBUTEIbHBIMU YUCIIAMU.

BrInonaHsaTe MpUOIMKEHHBIE BBIYMCIICHUS, UCIOJB3Ys MPaBUIa OKPYIJICHUS,
JeNaTh MIPUKUAKY U OLICHKY PE3YJIbTaTa BIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTEIEHb C LEJIBIM IIOKAa3aTelieM; CTaHIapTHAs
dopMa 3amMcH JEHCTBUTENBHOIO 4YHCIA, KOPEHb HATypajJbHOW CTEIEHU;
UCIIOJIb30BaTh MOAXOIAILYI0 (POPMY 3alUCH IEHCTBUTENIBHBIX YNCEN JJISl PEIICHHUs
IIPAKTUYECKUX 3a/1a4 U NPEICTABICHUS JAHHBIX.

OnepupoBarh MOHATUAMM: CUHYC, KOCHHYC Y TaHI'€HC IIPOM3BOJIBHOIO YIJa,
UCIIOJIb30BAaTh 3aIKCh TPOU3BOJIBHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHMS U HEpaBeHCTBA

OnepupoBaTh NOHATHSAMHU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUIOHOMETPUYECKOE
YPaBHEHHUE;

BrinonHaTe npeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPAKEHUN M pellaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoimonusaTe mpeoOpa3zoBaHUs LETBIX, PAlMOHAIBHBIX W HPPAMOHATbHBIX
BBIPAKECHHUN U PEIIATh OCHOBHBIE THUIIBI LIEIBIX, PALIMOHAIBHBIX U UPPALMOHAIIBHBIX
YPaBHEHUH U HEPABEHCTB.

[IprMeHATh ypaBHEHHUSI M HEPABEHCTBA I PELICHUS MAaTEMAaTUYECKUX 3a7a4
W 3a71a4 U3 Pa3IMYHBIX 001acTell HAYKH U PeasIbHOM KU3HU.



MopaenupoBaTh peajbHbIE CHUTyalldd Ha S3bIKE alnreOpbl, COCTaBIISITh
BBIDAKCHUS, YPABHEHHUs, HEPABEHCTBA MO YCIOBUIO 3aJa4d, HCCIEA0BATH
MOCTPOEHHBIE MOJIEIH C UCIIOJIB30BAHUEM aIlapaTta anreopsl.

DyHKUMM U TPaPUKHU

OnepupoBaTh MOHATUAMU: (PYHKIHUSA, CIIOCOOBI 3a7aHusi (PyHKIMH, 001acTh
OnpeeNieHusT U MHOXECTBO 3HAueHUN (QYHKIHUH, Tpaduk (QYHKIHH, B3aUMHO
oOpaTHbIe (PYHKITHH.

OnepupoBaTh MOHATUSAMU: YETHOCTh U HEYETHOCTD (DYHKIIMH, HYJIU (PYHKIIUH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Ncnonb3oBath rpaduku GyHKIUN IS PEIICHUS] ypaBHEHUM.

CtpouTh U uuTaTh rpauKu JTUHEHHON (PYHKIMU, KBAAPATUUHON (PYHKIMH,
CTENIEHHOU (PYHKITUHU C TIETBIM MTOKA3aTEIEM.

Hcnonb3oBaTh rpagukd QyHKIUN JUIsE  UCCIENOBAaHUSA IPOIECCOB U
3aBUCUMOCTEHN MpU pEHIeHUH 3a/1a4 U3 JIPYTUX y4eOHbIX MPEIMETOB U pealbHOU
KU3HH, BBIpAXaTh (HOPMYJIaMU 3aBUCUMOCTH MEXK]Ty BETMIHMHAMH.

Hauana MaTeMaTH4ecKOro aHajan3a

OnepupoBaTh TMOHATUSMHU: IOCIEIOBATEILHOCTh, apudmMeTHdeckas W
FEOMETPUYECKAS IPOTPECCHUMN.

OnepupoBaTh TMOHATUAMHU: OECKOHEUHO YOBbIBalollasg TreoOMeTpUYecKas
porpeccusi, CyMMa 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUIECKON MPOTPECCHUM.

3amaBaTh MOCIEOBATEIIBHOCTH PA3TUIHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA ITOCIEA0BATEIBHOCTEN U IIPOIPECCUN [T PELLIEHUS
peaNbHBIX 33/1a4 MPUKJIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBatTh MOHITUSIMU: MHOKECTBO, OMEPAIIMU HAJ] MHOKECTBAMM.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJisi ONMCAHKS PEATbHBIX
MIPOLIECCOB U SIBJICHUM, TIPU PEIICHUH 3a]1a4 U3 APYrUX y4eOHbIX MPEIMETOB.

OnepupoBatb HNOHATUSAMMU: ONpeNeNICHHUE, Teopema, CJIEACTBUE,
JI0KAa3aTENbCTBO.

OnepupoBatTh MOHATUSIMU: TOUKA, PAMasi, IIIOCKOCTb.

[IpUMEHSTh aKCHOMBI CTEPEOMETPUU W CJEACTBUSI U3 HUX MPU PEIICHUH
FEOMETPUYECKUX 3aay.

OnepupoBaTh NOHATUAMU: MAPAIIIETBHOCTh U NEPIEHAUKYJIAPHOCTD IPSMBIX
Y IIJIOCKOCTEHN.

KnaccudummpoBate B3aMHOE pPacHoOIOKEHHE MPSMBIX W TUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: ABYTPAHHBIM YTroOJI, TPaHW JBYTPAHHOTO YIJIa,
pedpo IBYTPAaHHOTO yTJIa; JTUHEHHBIM Yroyl JBYTpPaHHOIO YIJIa; TpajycHas Mepa
JIBYTPAHHOTO yIJIa.



OnepupoBaTh NOHATUSAMHU: MHOTOTPAHHHMK, BBINYKJIBIA M HEBBITYKIIbINA
MHOTOTPaHHHUK, 3JIEMEHTHl MHOTOTPAHHUKA, TPABHJIbHBIN MHOTOTPaHHUK.

PacrioznaBaTh OCHOBHBIE BHABI MHOTOIPAaHHUKOB (MUpamMuaa; mpuU3Ma,
MPSIMOYTOJIbHBIN TTapajuiesienune], Kyo).

KnaccupunupoBate ~ MHOrOrpaHHUKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
KJacCUpUKauuu (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH; MPaBUJIbHBIC
MHOTOTPaHHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBI, TAPAJICIICTIUIICIbI).

OmneprpoBaTh MOHATUIMU: CEKYLIas NIOCKOCTh, CEYEHNE MHOTOTPAaHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOEHUS CEUEHUH, UCIIONB3YsI METOJI CIIE/IOB.

CtpouTh ceuyeHUs] MHOTOIPAHHUKOB METOJOM  CJIEAOB,  BBINOJIHATH
(BBIHOCHBIE) IJIOCKME YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BUJ
CBEpXY, COOKY, CHHUBY.

Pemats 3a1aun Ha HAXOXKJIEHUE T€OMETPUUYECKUX BEIMUYMH 110 o0pa3LaM Uiu
aJITOpUTMaM, TPUMEHSS U3BECTHBIE AHATUTHUYECKHE METOAbl IPU PELIECHUU
CTaHJapPTHBIX MAaTEeMaTUYECKUX 3a/1a4 Ha BBIYUCIICHHUE PACCTOSHUI MEXIy IByMs
TOYKAMHM, OT TOYKH JO TMPsAMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIUBAIOIIUMHUCS MTPSIMBIMU.

Pemats 3aaun Ha HAXOXKJIEHUE T€OMETPUUYECKUX BEIMUYMH 110 00pa3LaM Uiu
aJITOpUTMaM, TPUMEHSS U3BECTHBIE AHATUTHUYECKHE METOAbl IPU PEIIECHUU
CTaHJApPTHBIX MaTeMaTHYEeCKHMX 3a/ad Ha  BBIYUCIEHUE YIJOB  MEXAY
CKPEIIMBAIOIIUMUCA MPSIMBIMUA, MEXIy MNPSAMOM M  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Boruncnate 00bEMBI M IJIOMIAAN [TOBEPXHOCTEH MHOTOTPAaHHMKOB (IIpHU3Ma,
NUpPaMKJIa) C IPUMEHEHNEM (POPMYJT; BBIUUCIATH COOTHOLLEHUS MEX Y IIOLIaAsIMU
OBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOIPAaHHUKOB.

OmnepupoBaTh MOHATUSIMU: CHMMETPHUS B MPOCTPAHCTBE; LIEHTP, OCh U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUH (PUTYPBI.

W3Bnekarb, mnpeoOpa3oBbIBAT W HMHTEPHPETUPOBATH HH(MOpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTekax U
pHUCYHKaXx.

[TpumensTh reomeTpudeckue (HakThl AJI pEIICHUS CTEPEOMETPHUUECKHX 3a/1aY,
IPEIO0JIaraoINX HECKOJIBKO IIaroB PEIIEHUs, €CIIU YCIOBUS IPUMEHEHHUS 33JaHbl
B SIBHOH (hopmMe.

[IppuMeHATs MpPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA UM JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHUCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKUX 3a/1a4.

[TpuBoauTh HpUMEpPbl MAaTEMaTHUUECKUX 3aKOHOMEPHOCTEHl B NpUpOJE U
KU3HU, pacliO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[TpuMeHsTh MOJIy4EHHbIE 3HAHUS Ha IMPAKTUKE: aHAJIM3UPOBATh pEajbHbIC
CUTyallid M TPHUMEHATh HU3yYEHHbIE MOHATHS B MPOIECCe MOHCKA PEIICHUs



MaTeMaTH4ecKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPeabHbIC
CUTyallUM Ha $A3bIKE TIE€OMETPHUH, HCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, amnmapara aireopsl; pemarb
IIPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOXKICHUEM T'€OMETPUYECKUX BEJIUYHUH.

11 KJTACC

Yucaa v BIYMCICHUSA

OnepupoBaTh MNOHATUSMH: HATypalbHOE, LEJIOE€ YHUCIO; HCIOJIb30BAThH
MIPU3HAKH JIEJIUMOCTH LENBIX YUCEN, PA3JI0KEHUE YMCIIA HA MPOCThIE MHOKUTEIN
JUISL PELIEHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh MOHATUSMU: JOrapup™m 4ucia, IEeCATUYHbIE U HATypajbHbIC
Jorapu@Mmsl.

YpaBHeHUs U HEPABEHCTBA

[IpumensTh CBOWCTBa CTemeHW JJid NPeoOpa3oBaHUsl  BBIPAKECHU;
ONEpPUPOBATh IOHATHAMM: ITOKA3ATEIBHOE YPABHEHHE W HEPABEHCTBO; peEIIaTh
OCHOBHBIE THUIIbI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHsATh  mpeoOpa3oBaHUsl  BBIPAKEHUN, CcoAepXkalMX Jorapudmel;
OIEpUPOBATH MOHATHIMHU: JIOTApU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIaTh
OCHOBHBIC THUIIBI JIOTAPU(PMUUECKUX YPaBHEHUN U HEPABEHCTB.

HaxomuTe pemenns npocTenmmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUSIMHU: CUCTEMA JIMHEHHBIX YPaBHEHHN U €€ PEILICHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN U PELICHUS MPAKTUYECKUX 3a1a4.

Haxonute pemienus mpocTenmmx CUCTEM M COBOKYIHOCTEW pPalMOHAIbHBIX
YPABHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHble CUTyalldd Ha S3bIKE aire0pbl, COCTaBISATh
BBIPDAKECHUS, YPaBHEHHUS, HEPAaBEHCTBA W CHUCTEMbI [0 YCIOBHUIO 3a/ayH,
MCCJIeI0BATh MOCTPOECHHBIE MOJIETU C UCTOJIB30BAHUEM ammapara aiareophi.

DyHKIUHN U TPAPUKH

OnepupoBaTh MOHATUAMH: TepUOAWYECKas  (YHKIMS, MPOMEXKYTKH
MOHOTOHHOCTH (YHKIMH, TOYKHA OHKCTpeMymMa (QYHKIMH, HauOoJblIee U
HaMMeEHblllee 3HayeHuss (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh WX I
UCClIeIOBaHusl (PYHKIINHU, 3aJaHHON TpaduKOM.

OmnepupoBaTh MOHATHSAMHU: TpadUKHU IMOKA3aTEIbHOU, JOrapupMUUYECKON U
TPUTOHOMETPUUECKUX (DYHKIUI; N300paxaTh UX HA KOOPAWHATHOM MIIOCKOCTU U
WCIIOJIb30BaTh ISl PELICHUS] YPABHEHU U HEPABEHCTB.

N300paxxaTh HA KOOPAUHATHOM TJIOCKOCTU TpaUKK TUHEHHBIX YPABHEHUM U
HCIOJIB30BaTh UX JJIS1 PELICHUSI CHCTEMBI IMHEUHBIX YPABHCHUMU.



Hcnonp3oBarh Tpaduku (QYHKIHMA JUIS  WCCICIOBAaHUS TIPOIECCOB U
3aBHCHMOCTEH M3 IPYTUX yIeOHBIX JTUCITUTUIHH.

Hauajia MaTeMaTH4eCcKOro aHaJIu3a

OmnepupoBaTh MOHATUSMU: HEMpepbIBHAS (YHKIUS; MPOU3BOIHAS (DYHKINU;
UCIIOJIb30BaTh TEOMETPHUECKUN U (PU3UIECKHUI CMBICI MPOU3BOIHOMN IS PEIICHUS
3azay.

HaxomuTh Ipou3BOIHBIC AIEMEHTAPHBIX (QYHKIUI, BEIYUCIIATH TPOU3BOIHBIC
CYMMBI, IPOU3BECHHUS, YACTHOTO (DYHKITHH.

Hcnonp30BaTh MPOM3BOIHYIO ISl UCCIIEOBaHMS (GYHKITUM HA MOHOTOHHOCTD
¥ DKCTPEMYMBI, IPUMEHATh PE3yJIbTaThl UCCIICOBAHMSI K IIOCTPOSHUIO TPa(UKOB.

Vcnonp30BaTh TPOW3BOIHYIO JIJISI HAXOXKJICHUS HAWIYYIIErO PEIICHUS B
IIPHUKJIATHBIX, B TOM YHCJIE COIUAITBHO-3KOHOMHYECKHX, 3a1auax.

OnepupoBaTh TMOHATHUSMHU: TIEPBOOOpa3Hass ©  HMHTETpaj; MOHUMATH
reOMETPUUYECKUN U PU3NUYECKUIN CMBICIT HHTETrpaJa.

HaxomuTh mepBooOpa3HbIe 2IeMEeHTAPHBIX (YHKITUI; BBIYUCIISATH HHTETPa 10
dbopmyne Hrtorona—JleiOnura.

Pemarpr npukiagHbie 3aJla4d, B TOM YHCJIE COIUATBHO-DKOHOMUYECKOTO W
(U3MYIECKOTO XapaKTepa, CpeCTBAMU MAaTEeMaTHIECKOTO aHaIN3a.

OmnepupoBaTh MOHATUSAMHU: UWJIMHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIne
IIWTHHIPAYECKON TOBEPXHOCTH; IMIMH]IP; KOHUYECKas TOBEPXHOCTh, 00pa3yroIIne
KOHUYECKOW MTOBEPXHOCTH, KOHYC; CepruecKas MOBEPXHOCTb.

Pacno3naBats Tena BpameHus (IIMHAP, KOHYC, cdepa u map).

OOBACHATH CLIOCOOBI TIOTYUYEHUS TEJ BpAIllCHUSI.

KnaccuduimpoBaTs B3aMMHOE pacioioskeHre chephl U MITOCKOCTH.

OmneprpoBaTh MOHATHIMHU: IIAPOBOM CETMEHT, OCHOBaHHME CErMEHTA, BBICOTA
CETMEHTA; IIApOBOM CJIOW, OCHOBAaHHWE IIIAPOBOTO CJIOS, BHICOTA IIIAPOBOIO CIIOS;
IapOBOM CEKTOP.

Beruncnate  00BEMBI M MJIOMAAM TOBEPXHOCTEH TeNM  BpalleHUS,
TCOMETPHUYCCKHX TEJl C MPUMEHEHHEM (popMy.

OmnepupoBaTh NOHATHSIMH: MHOTOTPAHHHK, BIIMCAHHBIA B CPepy U ONMMCAHHBINA
oxoJ10 cdepsr; cepa, BIMCaHHAS] B MHOTOTPAHHUK WM TEJIO BPAIICHUS.

BBIYHCIATE COOTHOMIEHUST MEXKY TUIOIMIAIIMU MOBEPXHOCTEH U 00BEMaMu
MOJIOOHBIX TEJI.

N300paxaTh wu3ydaeMble (DUTYpbl OT PYKH M C NPUMEHCHHEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BrImonHATE (BBIHOCHBIE) TNIOCKUE YEPTEKU U3 PUCYHKOB MTPOCTHIX O0BEMHBIX
buryp: BuI cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHHS TEJ BPAICHUS.



W3Bnekatb, WHTEPHPETUPOBATH U MPeoOpa3oBBIBATH HMH(POPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTAaBICHHYIO Ha YepTekax U
pHUCYHKaXx.

OmnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINOAHATE JOEHCTBUSA CIOXKEHHS BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHOKEHHS BEKTOpa Ha YUCIIO, OOBICHITH, KAKHMHU CBOWCTBAMU OHH 00JIaAat0T.

[TpumMeHsTh IpaBUIIO Napasieienuea.

OnepupoBaTh MOHATUAMU: E€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJib BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ MEXIY
BEKTOpaMH, CKaJISIPHOE MPOU3BE/IEHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

HaxoauTth cymMMy BEKTOPOB M IIPOU3BEICHUE BEKTOPA HA YHUCIIO, YTOJI MEXKITY
BEKTOpaMH, CKaJsIpHOE MPOU3BEJCHME, pACKIaIblBaThb BEKTOp MO JBYM
HEKOJUITMHEAPHBIM BEKTOPaM.

3anaBath IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIAUHAT.

[TpumensTh reomeTpudeckue (HakThl AJ1 pEIICHUS CTEPEOMETPHUUECKHX 3a/1aY,
IPENOoJIararolinX HECKOJIBKO IIaroB PEIIeHUs, €CIU YCIOBUS MPUMEHEHUS 33 JaHbl
B SIBHOH (hopme.

Pemate mpocreiilive reoMeTpuuecKue 3aJaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJa.

Pemarp 3amaun Ha JOKa3aTENbCTBO MATEMAaTUYECKUX OTHOIICHUNA H
HAaXOKJCHUE FeOMETPUUECKUX BEJIMYHH 10 00pa3laM WUiH alropuTMam, NpUMEHss
M3BECTHBIE METOJIbI IIPH PEILICHUH CTAHJAPTHBIX MaTEMAaTUYECKUX 3a7au.

[lpumeHsTh mpocTeWlIMEe NPOrpaMMHBIE CpPEACTBA M DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHUCTEMBI ITPHU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4.

[TpuBoauTH HpUMEpPbl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpoae U
KH3HH, PACIIO3HABATH MPOSBJICHUE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[IpuMeHsATH MOJlyuyeHHBbIE 3HAHWS HA MPAKTHUKE: aHAJM3UPOBATh pealibHbIC
CUTyallkd M TPHUMEHATb H3yYEHHbIE MOHITHS B TPOIECCe MOHCKA PEIICHUs
MaTeMaTH4eCKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEaJbHbIC
CUTyalldd Ha fA3bIKE TEOMETPUHU, UCCIEIOBaTh IMOCTPOEHHBIE MOJEINU C
UCIIOJIb30BAHUEM I'€OMETPUYECKHIX TOHATHI U TEOpeM, arrapara ainreopbl; pemarb
NPaKTUYECKHE 3a]]auu, CBSI3aHHbIE C HAXOXKICHUEM T'€OMETPUYECKUX BEITUYHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTIACC

KouaunyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
n/n NMPOrpamMmbl Bcero Kontposbnpie  Tpakruieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 UwucnoBble GyHKITUH 5 1
2 Tpuronomerpudeckue QyHKIUN 23 1
3 [TapayienbHOCTD IPSMBIX U IIJIOCKOCTEMN 15 1
4 Tpuronomerpuieckue ypaBHCHUS 9 1
5 [TpeoOpa3oBaHusi TPUTOHOMETPUUECKUX 1
BBIPAKCHUIN
6 HepneHnmiynﬂpHocn, MPSIMBIX U 12 1
MJI0CKOCTEN
[TpousBoaHas 28 2
MHororpanHuku 11 1
BekTopsl B mpocTpaHcTBE 10
10 O6o061matoniee MOBTOPEHUE 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 128 9 0




11 KITACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
Kontpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
IToBTOpenne matepuana 10 knacca — 2 yaca;
1 19 3
Crenenu u kopHH. CTeneHHble QyHKIINN
2 Meroa koopauHaT 11 1
3 [TokazarenpHas u morapudmudeckas 29 9
byHKIIUN
4 Hunmusap, KoHyC, wap 14 1
5 [TepBooOpasHast 1 HHTETpa 6
6 OO0BEMBI TEN 15 1
7 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 21
YpaBHEHUI U HEPABEHCTB
8 O6o061matoniee MOBTOPEHUE 13
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 128 0




INOYPOYHOE IINTAHUPOBAHME 10 KJIACC

12. Onpenenenne TaHreHca, KOTaHTEHCA.

6.16(a,0)

Yucao, | Yucio,
Koxa-Bo Merton
Tema Yucnoswvie hynkyuu. YACOB JdomamHee 3aqanue o MecsiI] MecsiI]
(ian) | (dakr)
Hean: | bopmupoBanne TOHATHI (YucioBas (YHKIMSA, O00JACTh OIpEICIICHHS, 4
00J1aCcTh 3HAUCHHS, MOHOTOHHAsI (DYHKIIHSI, OTPAHUYEHHOCTh CBEpXY M CHU3Y,
yéTHas W Hed€THas QyHKOUs, oOpaTHas GyHKIHS); GOopMUpPOBAHUE YMEHUS
NPUMEHATh pa3sHOOOpa3ne CBOWCTB U TPapHUKOB YHMCIOBOM (DYHKIMH TpU
pelIeHNH 3a1ay.
§1. Onpenesienne YuCa0BOM (PyHKIMHU H CIIOCO0BI €€ 3a1aHus. 1 Ne 1.4(a6), 1.7(a,0), 2,3
1. Ywucnosbie GyHKIIUU U TPpaQUKH. 1.9(a,0), 1.18
§2. CBoiicTBa pyHKUMIA. 2 Ne 2.2(a,0), 2.8(a,0), 2,3
2. MOHOTOHHOCTb Y YETHOCTH (PYHKITUH. 2.11(a,0), 2.12
3. CumMmeTpuuHOCTH (PYHKLUH.
§3. O6paTHast pyHKIHA. 1 Ne 3.1(a,0), 3.3(a.0) 2,3
4. ObpartHas QyHKIHS.
5. Bxoonasa xonmponwvnasn paboma Nel. 1 09.09
Kou-Bo Meron Yucao, | Yuncio,
Tema Tpuzonomempuueckue gpynxuyuu. YACOB JdomamHee 3aqanue o MecsiI] MecsiI]
(nian) | (¢akr)
Ilesab: | BBeCTH MOHATHUS CHHYCA, KOCUHYCA, TAHTCHCA U KOTAHTE€HCA MTPOU3BOJILHOTO 23
yraa; copMupoBaTh YMEHHS BBIYHCIATH 3HAUEHUS TPUTOHOMETPUYECKUX
(GYHKUMH 1O W3BECTHOMY 3HAUEHHUIO OJHOM M3 HHUX; U3yYUTh CBOWMCTBA
TPUTOHOMETPUUECKUX (YHKIHMI, HAyUYUTh YyYaIIUXCS CTPOUTH Ipauku H
BBITOJIHATH HEKOTOPBIE MPeoOpa3oBaHus rpauKOB 3TUX (QYHKIIUHA.
§4. YucioBasi OKPY:KHOCTb. 2 Ned.2,47,4.12.4.15 1,2
6. YucnoBas OKpY>KHOCTb.
7. HaxoxneHne TOYeK Ha YUCIOBOU OKPY>KHOCTH.
§5. YucioBasi OKpPYKHOCTh HA KOOPIAMHATHOM MJI0CKOCTH. 2 Ne 5.1,5.3,5.8,5.14 1,2
8. UmucnoBas OKpY>XKHOCTb Ha KOOPAMHATHON TIOCKOCTH.
9. HaxoxneHne KOOpAMHAT TOYEK Ha KOOPAMHATHOM TJIOCKOCTH.
10. 3auém Nel. YucsioBasi okpy:kHOCTb. ([IIM, AjsiekcanapoBa, 10 kiacc) 1
§6. Cunyc u kocuHyc. TaHreHc ¥ KOTaHTeHC. Ne 6.1(a,0), 6.3(a,0),
11. Onpenenenue cuHyca, KOCHHYCA. 2 6.4(a.0), 6.7(a), 1,2




Yucao, | Uucio,
Koa-Bo Meton
Tema Tpuzonomempuueckue ynxyuu. YACOR JlomaiHee 3a1aHue . MecsI| MecsI|
(1an) | (¢akr)
§7. Tpuronomerpuieckue (pyHKIMH YMCTOBOT0 APIyMEHTA. 23
13. Tpuronomerpuyeckue PyHKIIMU YUCIOBOTO apTyMEHTA. 2 Ne 7.7(a,0), 7.8(a), 1,2
14. I'panycHas u paguaHHas Mepa yria. 7.9(a), 7.12(a,0),
§8. Tpuronomerpuyeckue (PyHKIUH YIJIOBOT0 apryMeHTa. 7.15(a)
15. Tpuronomerpuieckre GyHKIUHU YTIIOBOTO apryMeHTa. 1 Ne 8.2,8.3,8.11 1,2
§9. ®opmy.Jibl npuBeIEHUS.
16. ®opmyiibl IpUBEACHHS VIl CHHYCA U KOCUHYCA. 3 Ne 9.2,9.4,9.7(a,0), 1,2
17. ®opmynbl npuBeACHUS AJI TAaHTEHCA M KOTAHTEHCA. 9.12(a)
18. Ilpumenenue GopmyI1 MPUBEICHHUS.
§10. dyuxuus y=Sinx, eé cBoiicTBa 1 rpaduk.
19. ®dyukius Yy=SIiNX u ee CBOWCTBA. 2 Ne 10.2, 10.7, 10.11,
20. IToctpoenwne rpaduka GyHKIUNA Y=SINX. 10.16(a) 3,4
§11. dynkums y=C0SX, eé cBoiicTBa U rpaduk.
21. ®yHKIus Yy=COSX U €€ CBOWCTBA. 2 Ne 11.2, 11.5(a,0),
22. Iloctpoenue rpaduka GyHKIHUN Y=COSX. 11.6(a,6), 11.11(a,0) 1,3
§12. IlepuoauuHocTh PyHKIHH Y=SiNX, y=COSX.
23. [epuonnunocth GyHKIMH Y=SINX, y=COSX. 1 Ne 12.2(a,0), 12.4,
§13. IIpeobpa3zoBanusi rpapuKoB TPUTOHOMETPUYECKUX (PYHKITHIA. 12.8(a) 1,3
24. Kax moctpouth Tpaduk ¢ynkumm y=mf(X), ecnu wusBecteH rpaduk 2 Ne 13.1(a,0), 13.5,
byukuun y=f(X). 13.7(a,6), 13.11(a,0), 1,3
25. Kax moctpouts rpaduk ¢ynkium y=f(kX), ecnmu usBecteH rpaduk 13.16
byukuun y=f(X).
§14. dynkumu y=tgX, y=ctgx, ux cBoiicrBa u rpapuku. Ne 14.2(a,0), 14.4(a,0),
26. dynkusa y=tgx, e€¢ cBoiicTBa U rpaduk. 2 14.6(a), 14.7(a,B)
27. ®@ynkuus y=Ctgx, e€¢ cBoiicTBa u rpaQuk. 2,4
28. Konmponvnaa  paooma  Nel. CaoiicTBa U rpadguku 1

TPUIOHOMETPHYECKUX (PYHKIIUIA.




Yucao, | Uucio,
. Koa-Bo Meton
Tema Ilapannenvsnocms npamplx u naocKocmeil. 4ACOR JlomaiHee 3a1aHue . MecsiI MecsiIl
(1an) | (¢akr)
Heab: | dopMupoBaHre NTPEICTABICHUE YYaIlIUXCS OO0 OCHOBHBIX MOHATHSIX U
aKcHOMax CTEPEOMETPUH, UX HCIIOJIb30BAHUU MPH PEIICHUH CTaHAAPTHBIX
3a/1a4 JIOTHYECKOTO XapaKTepa, a Takxke 00 U300paKeHHUSIX TOUCK, MPSIMBIX,
IUIOCKOCTEH MPH pa3IuyHOM MX B3aUMHOM PACIOJIOKEHUU B IPOCTPAHCTBE.
Bsenenue.
29. n.1. [Ipeamer crepeomeTpu. 1 Nel,3,8, 12 1,2, 3
11.2. AKCHOMBI CTEPEOMETPHUH.
1.3. HekoTopkle CIEACTBUS U3 AKCUOM.
dopmMupoBaHWe y  yYallUMCS  CHCTEMaTHYEeCKHE  CBEICHUA O
Hean: | mapanaenbHOCTH MPSMBIX U INTIOCKOCTEH B TPOCTPAHCTBE. 13
§1. ITapannenbHOCTH NPSAMBIX, IPSAMOI U IJIOCKOCTH.
30. n.4. [TapamienbHbIE TPSIMBIE B POCTPAHCTRE. 3 Ne 16, 19, 22, 27, 32 2,3
31. n.5. IapannenbHOCTh TPEX MPAMBIX.
32. 11.6. [TapamiensHOCTH IPSIMOM M TNTOCKOCTH.
§2. BzanmMHoe pacnoJioikeHHe NPSAMBIX B NPOCTPAHCTBE. YTO0J MEKILY
ABYMS NMPSIMBbIMHU. 4 Ne 35, 38, 42, 45, 46 3,4
33. n.7. CkpemuBaionumecs npsiMbie.
34. 11.8. Y1IBl ¢ COHANpPaBICHHBIMA CTOPOHAMH.
35. 11.9. Yron Mexay npsMbIMU.
36. Penrenne 3amay.
§3. Ilapa/1eIbHOCTD IJIOCKOCTEH.
37. 11.10. [TapannenpHbIEC MITOCKOCTH. 2
38. m.11. ColicTBa mapauieTbHBIX TUIOCKOCTEH. Ne 49,51, 55 1,2, 4
§4. Terpasap u napaJuiesienuies.
39. m.12. Terparap. 3
40. r1.13. [Mapannenenurnen. Ne 67,71, 73,76, 81, 84 3,4
41. n.14. 3agaun Ha IOCTPOEHUE CEUEHUH.
42. 3auémiNe2. Terpasap u napasiejienumnesn.
43. Konmponsvnas padoma Ne3. IlapajieIbHOCTh MJIOCKOCTEH. 1




Yucao, | Uucio,
Koa-Bo Meton
Tema Tpuzonomempuueckue ypagHenus. JlomaiHee 3a1aHue MecsI| MecsI|
4acoB bl
(1an) | (¢akr)
ChopmupoBaTh y  ydammxcs  yMEHHE  pemaTb  [pOCTeHIne 9
Ileas: | rpuronomMerpudeckue ypaBHEHHsI U O3HAKOMUTH C OCHOBHBIMU HPHEMAMHU
pelIeHus] TPUrOHOMETPHUYECKUX YPaBHEHUH.
§15. Apkkocunyc. PenieHue ypaBHeHust COSt=a. 2 Ne 15.2,15.5, 15.7, 1,2,3
44. Apkkocunyc. 15.15
45. Pemienue ypaBHeHuUs COSt=a.
§16. Apkcunyc. Pemenue ypaBnenus sint=a. 2 1,2,3
46. Apkcunyc. Ne 16.2,16.4, 16.6,
47. Pemienue ypaBHeHus Sint=a. 16.16.10
§17. ApkTaHreHc u apkkoTanrerc. Pemmenue ypaBHeHnuii tgx=a u ctgx=a. 1 1,2,3
48. ApkraHreHc u apkkotaHreHc. Pemenue ypaBuenuii tgx=a u ctgx=a.
§18. Tpuronomerpuueckue ypaBHeHHsl. Ne 17.3,17.7
49. TIpocreiinne TPUrOHOMETPUYECKUE YPABHEHUSI. 3 1,2,3
50. J/IBa OCHOBHBIX METO/1a PEIICHUS TPUTOHOMETPUUECKUX YPaBHEHUH. No 18. 2(a,0),
51. Tecm Nel «TpuroHomerpuyeckue ypaBHeHHUs. 18.23(a,0), 18.6(a,0),
52. Konmponvnan paboma Ned. Tpuronomerpudeckue ypaBHeHMsl. 18.10, 18.12(a,0), 18.14
1
Yucao, | Uucio,
Ilpeoobpaszosanun mpuzonomempuueckux Koua-Bo Meton
Tema N JlomaiHee 3a1aHue MecsI| MecsI|
6bIPAIICCHUIL. 4acoB bl
(1an) | (¢akr)
Heasn: | BoipabotaTh y yuamuxcs HaBbIK TOXJIECTBEHHBIX IpeoOpa3oBaHUi 11
TPUTOHOMETPUUECKHUX BBIPAKEHU.
§19. Cunyc H KOCHHYC CyMMBbI M Pa3HOCTH APTYMEHTOB. 2 Ne 19.2,19.4, 19.8, 3,4
53. CuHyC CyMMBI apTyMEHTOB. 19.10(a,6), 19.13(a,0)
54. KocuHyC CyMMBbI apIyMEHTOB.
§20. TaHreHc cyMMbl M1 PAa3HOCTH ApTyMEHTOB. 1 Ne 20.2, 20.6 3,4
55. TanreHc cyMMbl U pa3HOCTH apTryMEHTOB.
§21. ®opmyJibl IBOITHOT0 apryMeHTA. 2 No 21.1(a,0), 21.2(a,0), 3,4

56. CuHycC IBOMHOTO yria U KOCUHYC JJBOWHOTO yTJa.
57. TanreHc IBOWHOTO yTIIa.

21.6(a,6), 21.10(a,6),
21.13(a,6)




Yucao, | Uucio,
Ilpeoobpaszosanun mpuzonomempuueckux Koua-Bo Meton
Tema supascenui 4ACOR JlomaiHee 3a1aHue . MecsI| MecsI|
(1an) | (¢akr)
11
§22. IIpeoOpa3oBaHMe CYMM TPHUIOHOMeTPHYeCKHX (YHKIUH B 3 3,4
NMpOU3BeIeHHS. Ne 22.2,22.4,22.6,
58. Cymma cuHycCOB. 22.9(a), 22.16(a,0),
59. Pa3HOCTH CHHYCOB. 22.18(a)
60. CymMa kocuHyCOB. Pa3HOCTh KOCHHYCOB.
61. Tecm Ne2. Tpuronomerpuieckue (popMyJibl CJ10KeHHS] AaPryMEHTOB. 1
§23. IIpeoOpa3oBaHue NPoU3BeAeHU TPUTOHOMETPHUYECKUX (PyHKIUIA
B CyMMYy. 2 3,4
62. OcHOBHBIE POPMYITBI TPUTOHOMETPHH. Ne 23.1(B,r), 23.6,1),
63. [IpeoOpa3oBanue MPOU3BEIACHUN TPUTOHOMETPHUUECKUX (YHKIHMNA B 23.6(a), 23.10(a,0)
CYMMBI.
Yucao, | Yuncio,
. Koa-Bo Metoa
Tema IlepnenouKynapuocms npAMbIX U RIAOCKOCHIEIL. qaCOB Jomamnee 3axanue o MecsiI MecsiI
(nian) | (¢akr)
Heawb: | Jlatp ydvamuMmcsi CUCTEeMaTHYECKHUE CBEIEHHUS O MEepPHeHAUKYISIPHOCTH 12
OpSAMBIX U TJIOCKOCTEH B IMPOCTPAHCTBE; BBECTH IMOHSATHE YIJIOB MEXIY
MPSIMBIMU U TIOCKOCTSIMU, MEX]TY TNTIOCKOCTSIMHU.
§1. IlepneHANKYJSIPHOCTD NPSIMOM M IJIOCKOCTH. 4 Ne 117, 120, 123, 126, 2,3,4
64. n.15. IlepneHANKYJISIpHBIE TIPSIMBIE B IPOCTPAHCTRE. 130, 133
65. 11.16. [TapannensHble IpsAMble, TEPHIEHIUKYIISPHBIE K MJIOCKOCTH.
66. 11.17. Ilpu3Hak nepreHauKyIIPHOCTH MPSIMOU U TIIOCKOCTH.
67. n.18. Teopema o IpsAMOii, IEPIICHAUKYIAPHOHN K IJIOCKOCTH.
§2. IlepneHauKkyjJasip ¥ HAKJOHHBbIE. YToJ MexAy MNpPsIMoil u 3 2,3,4

ILUIOCKOCTBIO.

68. 11.19. PaccTrosiHME OT TOYKH OO IUIOCKOCTH.
69. m.20. Teopema o TpEX NMepreHANKYIIpax.
70. m.21. Yron Mexmy npsiMOM M TNTIOCKOCTBIO.

Ne 139, 142, 144, 153,
162




Yucao, | Uucio,
. Koa-Bo Meton
Tema IlepnenouKynapuocms npAMbIX U RAOCKOCHEN. YACOR JlomaiHee 3a1aHue . MecsI| MecsI|
(1an) | (¢akr)
§3. AByrpannsiii yroJi. IlepneHIuKyJIApHOCTD MJIOCKOCTEH. 12
71. n.22. JIByrpaHHbIHA yToJ. 4 Ne 167,170, 178, 186, 1,34
72. 1.23. [Ipu3HaK neprneHAuKYISIPHOCTH JIBYX TIOCKOCTEH. 189
73. 1.24. IIpsiMOYTOJIbHBIN TTApaJIIEICTTHIIE].
74. Pewenue 3anau. IleprnenauKyIspHOCTD MPSIMBIX U IIJIOCKOCTEN.
75. Konmponvnaa padboma NeS. IlepneHAUKYJISIPHOCTH NPSIMBIX H
IJIOCKOCTEIA. 1
Koui-80 Meron Yucao, | Uucio,
Tema Ilpouseoonas. YACOB Jdomamnee 3ananue o MecsI MecsI
(1an) | (¢akr)
Hean: | chopmupoBaTh y ydYaluxcs MOHSATHE MPOW3BOIHON, YMEHHE HaXOIUTh 28
IPOM3BOJIHYIO0, HCHOJIB3Ysd (opMynsl W TpaBuwia JudQepeHIpoBaHus,
YMEHHE UCCIIE0BATh PYHKINIO HA MOHOTOHHOCTb U SKCTPEMYMBI (DYHKIIUH,
HaBBIK TOCTPOEHUS rPpahuKOB QYHKLUI IPUMEHSISI CBOUCTBA IPOU3BOAHOM.
§24. IlpeneJ mocjie10BaTEJIbHOCTH.
76. UncnoBsIe MOCIEI0BATEILHOCTH (OTIpeIeieHIE, PUMEPHI, CBOMCTBA). 1 No24.2,24.4 1,2,3
§25. CymMma OeckOHEYHOM reoMeTpU4ecKOi MPOrpeccuu.
77. CymMMa OECKOHEYHOUW reOMETPHUIECKON MPOTPECCUH. 1 No 25.1,25.2 1,2,3
§26. Ilpenesa pynkuuu.
78. Ilpenen ¢pyHKMM Ha OECKOHECYHOCTH. 3 Ne 26.3, 26.7, 26.26.11, 1,2, 3
79. Ilpenen ¢pyHKINUU B TOUKE. 26.12, 26.20
80. [Ipupamenue aprymenta. [Ipupamenne QyHKIun.
§27. OnpenesieHne MpoN3BOIHOIM.
81. 3amaun, mpUBOASIINE K TIOHSITHIO TTPOU3BOIHOM. 3 Ne27.4,27.6,27.12, 1,2, 3

82. Ompenenenue Mpou3BOAHOM.
83. AITOpUTM OTBICKaHUS TPOU3BOHOM.

27.14




Tema

IlIpouszeoonas.

Koa-Bo
yacoB

JlomaliHee 3a1aHue

Meton
bl

Yucio,
MecsiI
(myiau)

Yucio,
MecsiIl

(pakT)

§28. BoiuuciieHue nNpou3BOIHbIX.

84. ®opmysl nudhepeHnpoBaHMsL.

85. Tecm Ne3. Bbiuucienune Npou3BOIHbBIX.

86. [IpaBuna nuddepeHpoBaHus.

87. Brruucienue nponu3BOIHBIX.

88. Konmponsuaa paboma Ne6. IlpaBuna nuddepeHunpoBaHus.

§29. YpaBHeHue kacaTejibHOM K rpadpuky QyHKIUN.

89. YpaBHeHue KacaTenbHOM K rpaduKy QyHKIIUH.

90. AnropuTM COCTaBIICHUS YpaBHEHUS KacaTelIbHOU K TpaduKy (QyHKIIUU

y=f(x).

Ne 28.2, 28.5(a,0),
28.8(a,6), 28.11, 28.15,
28.21, 28.23, 28.29,
28.30

Ne 29.2,29.5,29.14

1,23

3,4

§30. IIpumeHeHme NPOM3BOAHOM sl MccJeq0BaHUA (GYHKIUI Ha

MOHOTOHHOCTDH M IKCTPEMYMBI.

91. IlpumeHeHne TPOU3BOIHOMN
MOHOTOHHOCTb.

92. Touku 3KkcTpeMyMa (PYHKITUU U UX HAXOXKJICHHE.

§31. IlocTpoenne rpagukoB GyHKIUH.

93. UccnenoBanne PyHKIINH HA MOHOTOHHOCTb.

94. Touku 3kcTpeMyMa (PYHKIIUH U UX OTHICKaHUE.

95. Ioctpoenue rpadukoB GyHKITHIA.

96. Konmponvnas paboma Ne7. Boiuucnenue npou3zeoonuix.

§32. IlpumeHeHHe NPOU3BOAHON [JIsi HAXOXKIACHUS HAUOOJIBIIMX H

HAUMEHBIINX 3HAYEHHIl BeTHUNHBI.

97. HaxoxaeHue HauOOJBIIEr0 W HAaWUMEHBIIETO 3HAYCHUN HENMPEPHIBHON
(YHKLINU HAa TPOMEKYTKE.

98. [IlpumeHeHne TPOUZBOAHOU ISt
HAUMEHBIINX 3HAYCHUN BETHYMHBI.

99. 3agaun Ha OTHICKAHME HAMOOJILIINX U HAUMEHBIIINX 3HAUYECHWI BEINYNH.

100.Anroput™M OTHICKAaHHWE HAWOONBIIETO W HAUMEHBINETO 3HAYCHUH

HernpepbIBHOU (pyHKIMU y=f(X) Ha OTpe3Ke.

101.3amauu Ha ONITUMU3ALIMIO.

102.3auem Ne3. @opmynvt ougppepenyuposanus.

103.Tecm Ne4. Haxosxncoenue npou3so0Hoil.

Il WCClieoBaHusA  (QYHKIMH — Ha

HaXO0XJICHUA HAuOONBIINX U

Ne 30.3, 30.5, 30.8,
30.14, 30.17

Ne31.2,31.8,31.10

Ne 32.2, 32.4, 32.6(a,0),
32.11(a,6)

Ne 32.20, 32.22, 32.25,
32.28

1,23

1,2,3

1,23

3,4




Yucao, | Uucio,
Koa-Bo Meton
Tema MHuozozpannuxu. YACOR JlomaiHee 3a1aHue . MecsiI MecsiIl
(1an) | (¢akr)
Henawb: | Jlatb ydYamuMmcsi CHUCTEMAaTHYECKHWE CBEICHHS OO0 OCHOBHBIX BHJIAX 11
MHOTOTPaHHHUKOB.
§1. IlonsaTe MHOrorpannuka. [lpusma. 3 Ne 219, 223, 227, 229, 3,4
104.1.27. [TonsiTHE MHOTOTPaHHUKA. 233, 235
105. n1.28. 'eomeTpuueckoe Teo.
106. .30. [Tpusma.
§2. llupamuna. 4 1,2,4
107.1.32. [upamuaa. Ne 240, 243, 246, 250,
108. 1.33. [IpaBunpHas nupamMua. 253, 256, 263, 269
109. m.34. Yceu€nnas nupamua.
110. Pemienue 3amau. [Tupamuna.
§3. IlpaBujibHbIe MHOTOTPAHHUKH. 2 1,2,4
111.n.35. CummeTpusi B IpOCTPaHCTBE. Ne 277,279, 280
11.36. [loHsiTHE MPABUILHOTO MHOTOIPaHHHUKA.
112.1.37. DneMeHThl CHMMETPHUH MPABUILHBIX MHOTOTPAHHUKOB.
113. 3auémiNe4. IlpaBuIbHBIE MHOTOTPAHHUKH. 1
114. Konmponvnas padoma Ne8. MHOTOrpaHHUKH. 1
Yucao, | Uucio,
Koa-Bo Metona
Tema Bekmopul 6 npocmpancmee. 4ACOR JlomaiHee 3a1aHue . MecsII MecsII
(1an) | (¢akr)
Hean: | O600muUTH U3YUYEHHBIN B 6a30BOI IIKOJIE MaTepUall O BEKTOpax Ha 10
IUIOCKOCTH, JaTh CUCTEMAaTHYECKHE CBEICHUS O JEHCTBUIX C BEKTOpPaMU B
MIPOCTPAHCTBE.
§1. IlonsiTHE BEeKTOPA B MPOCTPAHCTBE. 2 Ne 320, 322 3,4
115.1.38. IlonsTHe BekTOpAa.
116.1m1.39. PaBeHCTBO BEKTOPOB.
§2. CnoxeHnne U BbIMUTAHHE BEKTOPOB. YMHOKEHUE BEKTOpPa HA 3 Ne 327, 330, 334, 335 2,4

YHCJI0.
117.1.40. CnoxxeHue U BBIYUTAaHUE BEKTOPOB.
118.m.41. Cymma HECKOJIBKHX BEKTOPOB.
119.1m.42. YMHOXEHHE BEKTOpA Ha YHCIIO.




Yucao, | Uucio,
Koa-Bo Meton
Tema Bekmopul 6 npocmpancmee. YACOR JlomaiHee 3a1aHue . MecsI| MecsI|
(1an) | (¢akr)
Hean: | O600mUTH U3YUECHHBINA B 6a30BOM IIKOJIE MaTepUall O BEKTOpax Ha 10
IUIOCKOCTH, JaTh CUCTEMAaTHYECKHE CBEICHUS O JEHCTBUIX C BEKTOpPaMU B
IPOCTPAHCTBE. 4
§3. KomniianapHble BEKTOPBI. No 355, 358, 362 1,3,4
120. 1.43. KommuianapHbIe BEKTOPBI.
121.m.44. [1paBumo mapasuienenurea.
122.1.45. Pa3noxeHne BeKTOpa 1o TpéM HEKOMILIaHAPHBIM BEKTOPAM.
123. Pemenue 3agau. BeKTopbl B IpOCTpaHCTBE. 1
124. 3auémNe5. BeKTOpHI B IPOCTPAHCTBE.
Yucio Yucio
Koa-Bo Metoa ’ ’
Tema Oboowarouwee noemopenue. Jdomamnee 3aganue MecsiI| MecsiII
4yacos bl
(n1au) (pakT)
125. IIpome:xxyTouHasi HTOroBasi arrectanus 3a kype 10 kiaacca. (Nell) 4 1,2,3

126. [Ipocreiimme TPUTOHOMETPUIECKUE YPABHEHUS.
127. OcHoBHbIE (HOPMYJITBI TPUTOHOMETPHUH.
128. ®opmynsl nuddepeHmpoBaHms.

NunuBunyansHble
3amanus (KUM)




INOYPOYHOE IINTAHUPOBAHME 11 KJIACC

Kou1-B0 Yucao, | Uucio,
Tema Cmenenu u kopnu. Cmenennule ynKyuu. qacop | AloMallHeesataHue | Meroxbl | Mecsu | Mecsill
(1an) | (¢akr)
Iloemopenue kypca 10 knacca. 2
1. IloBTOpeHue. Penienre TpPUroHOMETPUUECKUX YPAaBHEHUH. Nel8.1, 18.5, 18.12
2. TloBTopenue. OnpeneneHre U BEIYUCICHUE TPOU3BOIHBIX. No28.10, 28.13, 28.32
Henb: | MO3HAKOMUTH yYaIMXCs C IOHATUEM KOPHS N-0H CTENIEHU U3 IEHCTBUTEIBHOIO 19
grcia, copMUpoBaTh yMEHHE MPHMEHSTH CBOWCTBA KOPHS N-OH CTETCHH,
HaBBIK IIOCTPOCHHS CTENICHHBIX (DYHKIIWH, UCTIONB3Ys UX CBOMCTBA.
§33. IlonsiTHe KOPHS N-0if CTeNeHH U3 e CTBUTETbHOTO YHCIA. 2 1,2
3. TlonsiTHe KOpHS N-0ii CTETIEHU U3 HEOTPHUIIATEIBHOTO YHCTIA. Ne33.4.33.5,33.6
4. TloHsATHE KOPHS HEUYETHOM CTENEHU /1 U3 OTPULATENBHOIO YHCIa. Ne33.11, 33.18
§34. ®ynkuun y = /X, ux cBoiicTBa 1 rpaguxu. 2 3,4
5. dynkums y =X U ee CBONCTBA, /I 7-4ETHOE YHCIO Ne3d.3.34.5
' ’ : Ne34.9, 34.14
6. OyHKIUA y = ”\R 1 €€ CBOMCTBA, T'J¢ #-HSUECTHOEC YHCIIO.
7. Bxoonasa konmponvuaa paooma Nel. 3a kypc 10 knacca. 1
§35. CpoiicTBa KOpHs N-0ii CTENEHH. 2 3,4
8. Kopenb n-0ff cremeHM W3 TPOU3BEACHUS M YaCTHOTO  JBYX Ne35.1, 35.6, 35.16
HEOTPHIIATEIILHBIX YHCET.
9. Bo3BeacHUE KOPHS B HATYPaIbHYIO CTEICHb. M3BlICUCHNUE KOPHS U3 KOPHSL. Ne35.19, 35.21
§36. IIpeoGpazoBanue BLIPAKEHU, COMEP/KALINX PAAUKAIDI. 3 2,4
10. IloHsTHE UPPALTMOHAIBEHOTO BBIPAXKEHUSI. Ne36.5,36.7,36.10
11. VmpoleHue upparoHalbHbIX BEIPAKEHUIA. Ne36.12, 36.14
12. Pa3iokeHHE HA MHOKHUTEIH UPPALIHOHAIBHBIX BHIPAKCHUIA. Ne36.19, 36.23
13. Tecm Nel. CBoiicTBa KOpPHS N-0li CTENEHH. 1
14. Konmponvuaa paboma Ne2. KopeHb n-oi cTeneHu. 1
§37. O0001menue MOHATHS 0 MOKA3aTelIe CTeNeHH . 3 2,4
15. OmpenencHue CTEIEHH C JIIOOBIM PAIHOHATLHBIM [TOKA3aTEeNIEM. Ne37.2,37.4
16. CBoiicTBa CTENEHH C JTIO0BIM PAllMOHAILHBIM IIOKA3aTENEM. Ne 37.6,37.9
17. Pemienue ypaBHEHHI METOIOM BO3BEICHHS 00CHUX YaCTEeH B OJIHY U TY XK€ Ne37.15, 37.16, 37.20
CTCTICHB.
§38. Crenennble QyHKIUU, UX CBOIICTBA U rpauKH. 3,4




18. Crenennble (GyHKIMHM U UX CBOMCTBA. 3 Ne38.2, 38.5

19. Iloctpoenue rpaguKOB CTEIEHHBIX (PYHKIIUI. Ne 38.7, 38.17
20. HaxoxneHre HaMEHBIIIETO M HAUOOJIBIIETO 3HAUYECHNUS CTEIIEHHBIX Ne38.28
(byHKUIHHA.
21. Konmponvnasn paboma Ne3. CteneHHble GyHKIHU.
1
Kou1-B0 Yucao, | Uucio,

Tema. Memoo koopounam ¢ npocmpancmee. YACOB Jdomamnee 3aganue. | Meroabl. | Mecsll MecsI]
’ (maan) | (daxr)

Ilens: | ChopmupoBaTh yMEHHS NPUMEHATH KOOPAWHATHBIM M BEKTOPHBIM METOIBI K 11
pELICHHIO 33a4 Ha HaXO0X/IE€HUE UIMH OTPE3KOB U YIJIOB MEX[Y MPSMBIMU U
BEKTOpPaMHM B IIPOCTPAHCTBE.

§1. KoopanHaThl TOUKH U KOOPAUHATHI BEKTOpA. 4 1,2,3,4
22. 1.42. IlpsMoyroyibHas CUCTeMa KOOPAWHAT B IPOCTPAHCTBE. Ne 401

23. 1.43. Koopaunatel BeKTOpa. CBOMCTBA BEKTOPOB. Ne 403, 404, 410

24. 1.44. CBs3p MEXIy KOOPIAWHATAMU BEKTOPOB U KOOPJMHATAMH TOUEK. Ne 416, 418

25. n.45. Ilpocreiimme 3a1a4 B KOOpIUHATAX. Ne 421,422, 424

26. 3auem Nel. KoopAMHATHI TOYKH M KOOPIAMHATHI BEKTOPA. 1 Ne 428, 432, 435

§2. CkansipHoe npoun3Be/ieHre BEKTOPOB.

27. 1m.46,47. Yron mexny Bekropamu. CKalsipHOE IPOU3BEICHUE BEKTOPOB. 2

28. 11.48. BeIYuCiIeHNE YIJIOB MKy MPSIMBIMU U TJTIOCKOCTSIMHU. Ne 441, 442, 444, 446 2,34
§3. /IBu:keHus. No 462

29. 11.49, 50. LenTpanbHas cummeTpusi. OceBasi CHMMETPHS. 2

30. m.51, 52. 3epkanbHast cummerpust. [lapannenbHelii nepeHoc. Ne 479, 481 3,4
31. 3auém No2. MeToJ KOOPAUHAT B MPOCTPaHCTBE ((hOpMY.JibI). No483, 486

32. Konmponvnaa paboma Ned. CxajsipHoe Npou3BeleHUE BEKTOPOB 1

IBHIKEHUSA 1




Yucao, | Uucio,
Koua-Bo
Tema Ilokazamenvnasn u nozapugpmuueckan pynkyuu. wacop | AoMauIHee sananue | Metoxpl | Mecsm | Mecsin
(1an) | (¢akr)
Hesab: | TO3HAKOMHUTDH y4allUXCs C MOKA3aTeNbHON M JOrapupMHUUecKor (YHKIUIMU; 29
HAay4uTh peulaTh I[OKa3aTelbHbIE M JorapudMuyecKkue YypaBHEHHUS U
HEPaBEHCTBA.
§39. Iloka3arenbHas GyHKIMS, €€ CBOIicTBAa U rpauK. 2 2,4
33. Ilonsarue nmokazarenbHON QYHKIHH. Ne39.2, 39.5, 39.7
34. CpoiicTBa  moOKa3aTeabHOM  (PYHKIIUH. [Toctpoenne  rpaduka Ne39.8, 39.29, 39.33
NoKa3aTeIbHON (QYHKIIUH.
§40. IToxa3aTe/ibHbIe YpaBHEHHsI U HEPABEHCTBA. 5 3,4
35. Tloka3aTenpHbIC YpaBHEHUSI. Ne40.2.40.4
36. Pemienne  mokazaTeNbHBIX ~ ypaBHEHHUH  METOJOM  ypaBHUBAHH No40.6, 40.8
MoKa3aTeleu.
37. Pemenne moka3aTeIbHBIX YpPAaBHEHHH METOJAOM BBEICHHUS HOBOM Ne40.13, 40.15
[IEPEMEHHOM.
38. IlokasaTenbpHBIC HEPABEHCTBA. Ne40.19, 40.28
39. Pemenne moka3aTeNbHBIX HEPAaBEHCTB METOAOM BBEICHHMS HOBOM Ne40.30
MIEpPEMEHHOM.
§41. IlonsiTue Jorapugma. 2 2,4
40. [TonsTue norapudma. Ne41.2,41.5
41. OcHoBHOE JTOrapu(HPMUIECKOE TOKIECTBO. Ne41.10.41.16
§42. ®yuknus y=10gax, eé cBoiicTBa u rpaduk. 2 3,4
42. Tlonstue norapudmuyeckoit GyHKINU. Ne 42.2,42.5
43. CgoiictBa sorapudmuyeckorn  ¢ynkuun. I[locTtpoenne  rpaduka Ne42.11, 42.18
JorapupMUUEcKOn (yHKIIHH.
44, Tecm Ne2. Iloka3aTesibHbIe U JorapupmMudeckue ypaBHeHusl. 1 Ne42.6
45. Konmponvnaa padooma Ne5. Iloka3atenbHas W Jorapupmuyeckasi 1
¢ynknun. IlokazarejibHbIEe YypaBHEHUS U HEPABEHCTBA.
§43. CpoiicTBa JIorapu(mMoB. 3 3,4
46. Jlorapudm nMpou3BeICHUS IBYX MOJOKUTEIBHBIX YHUCET. No 43.2,43.3
47. Jlorapu¢m 4aCTHOTO JIBYyX MOJOKHUTEIbHBIX YHCEIL. Ne43.9,43.11
48. Jlorapudm CTETeHH. No43.13.43.17
§44. Jlorapupmuyeckue ypaBHeHHs. 3 3,4

49.

Jlorapudmuueckue ypaBHeHus. Pemenne morapumMudeckux ypaBHEHUM
MCTOJOM MMOTCHIIUPOBAHMA.

Ne 442, 44.5

Ned4.7,44.8




50.

Pemenue norapudmMuuecknx ypaBHEHUH METOIOM BBEICHHSI HOBOU
[IEPEMEHHOM.

Ned4.16, 44.19

51. Pemenue norapudMUUECKuX ypaBHEHUN METOIOM JIOrapru(pMUPOBAHUS. 3 3,4
§45. Jlorapudmuyeckue HepaBeHCTBA. No45.2,45.4
52. JlorapudmMuueckre HEpaBEHCTRA. Ne45.8, 45.14
53. Pemenue norapupMudecKux HEPaBEHCTB, KOT/1a OCHOBaHUE OOJIbIIe
€ IUHUIIEL. Ne45.17
54. Pemenue norapu()MUYecKUX HEPABEHCTB, KOT/1a OCHOBaHUE O0JIbIIIe
HYJIsSI, HO MEHBIIIE ¢IMHUIIBI. 2 3,4
§46. Ilepexox kK HOBOMY OCHOBAHHIO JIOTapu(pma. No 46.3, 46.5
55. ®opmyna nmepexoia K HOBOMY OCHOBAHHIO Jjorapudma. Ne46.9, 46.13
56. Ynporienue gorapupMHUUECKUX BIPKEHUI. 3 3,4
§47. udpepeHunpoBanue nNoka3aTeJbHON U Jorapupmudeckoi
(pyHKnmi. Ne 47.1,47.5
57. Yucno e. ®ynkuus y=e*, ee cBOMCTBa, rpaduk, nudepeHnrpoBanme. Ned7.7,47.11
58. HartypanbHble orapuMsl. Ne47.16, 47.23
59. ®yuknus y=Inx, ee cBoiicTBa, rpaduk, auddepeHIrpOBaHHE. 1 No47.25
60. 3auém Ne3. CBoiicTBa Jorapudpmos. 1
61. Konmponvnasn paboma Ne6. Jlorapupmuyeckue ypaBHeHUsI U
HepaBeHcTBa. luddepeHurpoBanne NOKa3aTe1bLHON U
Jorapupmuyecko pyHKuui.
Yucao, | Yucio,
Koxa-Bo
Tema. Hununop, konyc u wap. JdomamHee 3ananue. | Meroabl. | Mecsll MecsiI]
4acoB.
(nian) | (dakr)
Hean: | laTe ydgamumMcest CHCTEMaTHYECKHE CBEJICHUS 00 OCHOBHBIX BUAAX TEJ 14
BpaIllCHUSI.
§1. Huannap. 3 3,4
62. n.53. [lonarue uuaMHIpA. Ne 522,529
63. 1.54. [Tnomaas MOBEPXHOCTH ITUIHH/IPA. Ne531, 535
64. Pemenue 3amau o teme «Llumuaapy. Ne540
82. Konyec. 3 3,4
65. m.55. [TonsiTue KoHyca. Ne 548, 551
66. 1.56. [Tnomaas MOBEPXHOCTH KOHYCA. No553, 556
67. 1m.57. YceuéHHBII KOHYC. No561
68. 3auém Ne4. LInamuap, KOHYC. 1
§3. Cdepa. 5) 2,34
69. n.58. Cdepa u map. No574, 576




70. 1.59. YpaBuenue chepsl. No577, 583
71. 1.60. B3anmHoe pacronoxxeHue cepbl U IIOCKOCTH. Ne587, 593
72. n.61. KacarenbHas mI0CKOCTh K cepe. No595
73. 1.62. [nomans chepsl. Ne601, 613
74. 3auém Ne5. Cepa. 1 Ne614
75. Konmponvnaa paboma Ne7. IlnamHAp, KOHYC M mIap. 1
Yucao, | Uucio,
Koua-Bo
Tema Ilepeoobpasznan u unmezpan. YACOB Jdomaminee 3aqanne | Meroanl | Mecsii | MeCHIl
(1an) | (¢akr)
Hesab: | TO3HAKOMHUTD yUYaIIUXCS C HHTETPUPOBAHUEM Kak oreparnueii, o0paTHoii 6
mudpepeHIMPOBaHNIO; HAYUYNUTh MPUMEHSTH IIEPBOOOPA3HYIO IS
HAXOXJEHUS ONPEIEIEHHOTO U HEONIPEAEIEHHOTO HHTETPAJIOB.
§48. IlepBooOpa3nasi. 2 2,4
76.  Ormpenenenue nepBooOpasHoOM. Ned8.2, 48.6
77.  IlpaBuia OThICKaHUS MIEPBOOOPA3HBIX. Ne48.9, 48.17
§49. OnpenenénHblii HHTErpal. 3 2,4
78. TlonsiTHe OMpENeICHHOTO HHTErpaa. Ne49.1. 49.2
79. ®opmyna Herotona-JleitoHuma. Ne49.4. 49.11
80. Bprumcienue onpeaeieHHOr0 HHTerpaa. Ne49.14, 4918
81. 3auem No6. IlepBooOpa3Hasi U HHTErpaJl. 1
Yucao, | Uucio,
.. Koua-Bo
Tema. Oo6vémol men. JlomamHee 3aganue. | MeToabl. | Mecsil MecsiIq
YacoB.
(1an) | (¢akr)
Hean: | [IponomxuTe cucTeMaTHYeCKOE N3yUYeHNE MHOTOTPAaHHUKOB U T€J BpaIlICHUS B 15
XOZI€ peLIeHUs 3a/]]au Ha BBIYMCIIEHUE X 00BEMOB.
§1. O0bEéM NpsIMOYTOJBLHOT0 NMapaJJiejienumnena. 2 2,3,4
82. n.63. [lonarue o6bEMa. Ne 648
83. 1.64. O6BEM NPSIMOYTOJILHOTO MTapaUIeIenuIe . Ne652, 658
§2. O0béM npsiMOil NPU3MBI U IUJIMHAPA. 2 2,3,4
84. 1.65. O6BEM NPSIMO TPU3MBI. Ne 663
85. m.66. O0bEM IMIMHIIpA. Ne665, 666
§3. O0béM HAKJIOHHO# MPU3MbI, TUPAMH/IbLI H KOHYCA. 5 2,3,4
86. m.67. Beruncnenue o0bEMOB Tell C TOMOIIBIO OMPEIeIEHHOTO HHTETpaa. Ne674, 675
87. 1m.68. O0BbEM HAKIIOHHOM MTPU3MBI. Ne679, 681
88. 1m.69. O6BEM TupamMuabl. Ne684, 691
89. n.70. O6BéM KoHyca. Ne701, 705
90. Pemenue 3amau. O6beM MPU3MBI, MUPAMUJIBLI U KOHYCA. No707




91. 3auém Ne7. O0bemMbl NMPSIMOYTOJBLHOTO MapaJuieienunena, MpsaMoi 1
NpHU3Mbl, HUWJIHHAPA, HAKJOHHOW NPHU3MBbI, MHPAMUABI U KOHYcA.
(popmy.in)
§4. O6béM mapa u mwiomaab cepobl. 3
92. n.71. O6bém mapa. Ne 711 2,3,4
93. n.72. O6BEM MIapoOBOTO CErMEHTA, MAPOBOTO CJIOS U IIIAPOBOT0 CEKTOPA. No715
94. n.73. [Inomans chepsl. Ne717, 720
95. 3auém Ne8. O0bémM mapa u nomanb chepsol. 1 No721
96. Konmponwvnasa paboma Ne8. O6béM mapa v naomaab chepsl. 1
Ypasnenusa u nepasencmea. Cucmemeul ypagnenuii u Ko.a-Bo Hucao, | Hucro,
Tema JlomamiHee 3a1anue | MeToabl | MecsiIn MecCs1]
HepagseHcmea. 4acoB (uan) | (dakr)
Hesab: | TO3HAKOMHUTH YYalIUXCSl C TOHSATHEM pPAaBHOCHIBHOCTH YpaBHEHUH U 21
HEPaBEHCTB, HAYYHTh peIIaTh YpaBHEHWs W HEPABEHCTBA C MOMIYJISIMH,
UppalnroHaIbHbIC YPaBHEHHS M HEPAaBEHCTBA, CUCTEMBI YPaBHEHUH, ypaBHEHUS
Y HEPaBEHCTBA C IBYMS ITEPEMEHHBIMH.
§55. PaBHOCH/IBHOCTH ypaBHEHHUIA. 3 2,4
97.Teopembl 0 paBHOCHIIBHOCTH ypaBHEHUH. No 55.2,55.5
98.I1IpeoOpa3oBanue JaHHOTO YPaBHEHUS B ypaBHEHUE-CIIECTBHE. Ne55.7
99.0 nmpoBepke KOpHEH U 0 MOTEepPe KOPHEH. No55.9
§56. O0mme MeToAbI pelieHUs1 YPaBHECHH. 4 3,4
100.3amena ypasuenus h(f(x))=h(g(x)) ypasueruem f(X)=g(x). Ne56.2, 56.3
101.Meton pa3noskeHusl Ha MHOKUTEIIH. Ne56.5, 56.7
102.Meton BBeICHHSI HOBOM ITEPEMEHHOM. Ne56.10, 56.18
103.®yHKIMOHANBHO-TPA)UIECKUN METOI. Ne56.32, 56.33
§57. Penienne HepaBeHCTB C OHOM MepeMeHHOi. 3 2,4
104. PaBHOCHJIBHOCTD HEPABEHCTB. Ne 57.4,57.7
105. TeopeMbl 0 paBHOCUIIBHOCTH HEPABEHCTB. No57.10, 57.16
106. Cucrema 1 COBOKYITHOCTh HEPABEHCTB. Ne57.23,57.27
107. Tecm Ne3. O61u1ue MeTOAbI pelieHusl yPaBHEHUI. 1
§58. YpaBHeHusi 1 HepaBeHCTBA ¢ IBYMs IlepeMeHHbIMH. 2 2,4
108. YpaBHeHus ¢ AByMS IEPEMEHHBIMH. No58.2, 58.7
109. HepaBeHcTBa ¢ 1ByMsI IEPEMEHHBIMU. Ne 58.11, 58.23
§59. Cucrembl ypaBHEeHHIA. 4 2,4

110. Pemienue cucteM ypaBHEHHIH METOIOM IOACTAaHOBKH.
111. Pemenue cucTeM ypaBHEHUN METOJIOM aIre0panvecKoro CIOKEHUSI.

Ne59.2,59.4
Ne59.9, 59.11




112. Pemenue cucteM ypaBHEHUH METOJIOM BBEICHHS HOBBIX IEPEMEHHBIX.

113.Pemenue cucteM ypaBHEHHH rpadueCKUM METOJIOM.

Ne59.17
Ne59.20, 59.21

§60. 3agayu ¢c mapameTpamu. 4 2,4
114.TlonsATHE ypaBHEHUS C TAPAMETPOM d. Ne60.2
115. Pemenune MUHEHHBIX ypaBHEHUH C TapaMETPOM. Ne60.5
116. Pemienue KBaipaTHBIX YPaBHEHUH C TapaMETPOM. Ne60.6
117. Pemenune nppaniioHaIbHbIX YPABHEHUH C TAPAMETPOM. No60.11
Dnemenmovlt KOMOUHAMOPUKU, CIHAMUCMUKU U MeopUU Koa-Bo Hucao, | Hucao,
Tema . JlomamHee 3aganue | Metoabl MecsHIl MecsHIl
eéepoamuocmelil. 4acoB (uaan) | (dakr)
850. CraTucrnyeckasi 06padoTKa JaHHBIX. 4
118.Craructuueckas 00pabOTKa JaHHBIX. 1 Ne 50.2, 50.3
851. Ipocreiinne BepoOSITHOCTHBIE 3a1a49M.
119.TIpocreiimime BEpOATHOCTHBIE 3a1auH. 1 Ne 51.6, 51.8
852. CoueTanusi u pa3MeleHus.
120.CoueTanus u pa3MEIICHHS. 1 Ne 52.2,52.4
853. ®@opmyJia omHoma HpioToHa.
121.®opmyna 6unoma HeroToHa. 1 Ne 53.2,53.5
Koux-Bo Yucao, | Uucio,
Tema Ooboowarwuiee noemopenue no anzeope. 4acoB Jomamnee 3aganne | MeToabl | Mecsl | Mecsi
(1an) | (¢akr)
122 .TIpomeskyTouHAsi UTOTOBasi aTTeCTANUsl 3a KypPC CpedHeil IIKOJbI. 11

(Ne10)

123.TIpomeskyTOUHAsT UTOTOBasi aTTeCTANUSl 3a KYpPC CpeldHeil IIKOJbI.

(Ne10)
124.TTpeoOpa3oBaHue UPPALTUOHAIBHBIX BBIPAXKCHUH.
125.TTokazarenbHbIEe ypaBHCHHUS.
126.IToka3arenbHbIC HEPABEHCTBA.
127 .TTonsitue norapudma. CBoricTBa 1oraprudmoB.
128.JIorapudmuyeckre ypaBHEHHsL.

NuauBuayaJbHbI
e 3aganus (KUM)




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHAJIBI U1l YYEHUKA:

A. T. MopakoBuu «AnreOpa u Hayama anammza 10-11» 10 xmacc: y4yeOHMK i
001eo0pazoBaTenbHBIX YupexaeHuii — MockBa: Muemosuna, 2019 rog.

A. T. MopnkoBuu «Anrebpa w Havama anamusa 10-11» 10 xmacc: 3agadyHuK JUIs
0011e00pa3oBaTeNbHBIX YupexkaeHuii — Mocksa: Muemosuna, 2019 rog.

JI. C. Aranacsn «['eomerpust 10-11» yueOHMK 11t 001I€00pa3oBaTEIbHBIX YUPEKICHUH —
Mockasa: [IpocBemenne, 2019 rog.

METOINYECKHUE MATEPHUAJIBI 1JIA YYUTEJIS:

A. T'. Mopakosuu. Anrebpa u Hauana ananuza 10-11. 10 xmace: Metoaudeckoe mocooue ass
yuutens — MockBa: Maemosuna, 2019 rog.

A. I'. Mopakosuu, E. E. Tynbuunckas. Anrebpa um Havana anammza 10-11. 10 xumacc:
KOHTPOJIbHBIC pa0OTHI JIJIs1 00111€00pa30BaTENbHBIX YUpexkaeHu — MockBa: MHemo3uHa, 2019
roJ.

JI. O. Jlenumena, T. A. KopemkoBa. Anre6pa um nHauana u anHanmm3a 10-11. 10 xmacc:
TEMaTUYeCKHe TECThl M 3auyeThl JJs 00Ieo0pa3oBaTeNbHBIX YyupexaeHud — Mockaa:
Mmuemo3suna, 2018 rog.

JI. A. AnekcangpoBa. AnreOpa W Havaja aHanmu3a. 10 Kiacc: camMOCTOSTENbHBIE padoThI,
ydeOHOoe mocobue it 001eo0pa3oBaTeNbHBIX yupexaeHuii — MockBa: Muaemo3una, 2017
roJ.

DNeKTpOHHBIN yueOHUK — cripaBouyHUK «CTepeomerpust 10 — 11».

Hucku «Anrebpa 10 — 11», «Kypc marematnkun XXI| Beka», «Ypoku anre6psr 10 — 11»,
«Ypoxku reometpun 10 — 11».

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH:

UHTEPHET: pemy EI'D.
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