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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
11 KJTACC

Yucaa v BIYMCICHUSA

HarypanbHble u niensie yncina. [Ipu3Haku 1eIMMOCTH LEIbIX YHCEIL.

Crenensp ¢ pauMoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTENEHMU.

Jlorapudm yucna. JleciTuuHbIC U HATYPATBHBIE JIOTapU(PMBI.

YpaBHeHMs U HEpaBeHCTBA

[Tpeobpa3oBaHue BbIpaXEHH, COEPIKALIUX JTOTApU(PMBI.

[IpeoOpa3zoBaHue BBIPAKEHUM, COAEpXKAIIMX CTENEHU C PaIlMOHAIBHBIM
MOKA3aTEJIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE yPAaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucTeMbl TUHEWHBIX ypaBHEHHU. PellleHre MpUKIAaIHbIX 3a7a4 C MOMOUIBIO
CHUCTEMBI JIMHEHHBIX YPABHEHUM.

CucreMbl U COBOKYITHOCTH PAllMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHNH, CUCTEM U HEPABEHCTB K PELIEHUIO MATEMAaTHYECKUX
3a/1a4 ¥ 337124 U3 pa3IMuHbIX 00JIacTel HAyKU U PEabHOU KU3HH.

DyHKUMM U TPaPUKHU

Oyuknus. [lepuoanueckue pynkuuu. [IpoMexyTku MOHOTOHHOCTH (DYHKITUH.
MakcuMymbl 1 MUHUMYMBbI (pyHkuuud. HauGosnbliee W HauMeHblee 3HAYCHHE
(GYHKIIUM HAa TPOMEKYTKE.

Tpuronomerpruueckue PyHKIUU, UX CBOMCTBA U IPAPUKHU.

[TokazatenbHas u Jorapudmuueckas GQyHKIUU, UX CBOMCTBA U rpaduKH.

Hcnonp3oBanue rpadukoB (PYHKIMA A7 pEelICHUs] YPaBHEHUN W JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNA i1 HCCIENOBAHUS TPOIECCOB U
3aBUCUMOCTEHN, KOTOPBIE€ BO3HHUKAIOT MPU PEIICHUH 3aady U3 APYruX y4eOHbIX
MIPEAMETOB U PEATIbHOM KU3HMU.

Hayajia MaTeMaTH4eCKOro aHaJIn3a

HenpepeiBable ¢pyHKIIMU. MeTon HHTEPBAJIOB ISl pEUICHHS] HEPAaBEHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudyeckuii ©u  (QU3NUECKUNA  CMBICT
MIPOU3BOIHOM.

[IpousBoaHbie  dJeMEHTApHBIX  (QYHKUUNA.  DOpMyNbl  HAXOXKIACHUS
MIPOM3BOJHON CyMMBI, MPOU3BEAEHUS U YACTHOTO (DYHKIIUH.

[TpumeHeHre MPOM3BOIHON K MCCIIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKkcTpeMyMbl. Haxoxaenue HanOoIbIIero 1 HAaMMEHbIEro 3HauYeHus (QYHKIMKU Ha
OTpE3KE.



[IpuMeHeHue NPOU3BOJHON JII HAXOXKACHUS HAWJIY4Illero pPEUICHUs B
OPUKIAAHBIX 3a7adax, Uil OINpEAENIEHHs CKOPOCTH IIpoliecca, 3aJaHHOIO
bopmyoit uiu rpadpuKoM.

[TepBoo6pa3zHas. Tabnuia nepBooOpa3HbBIX.

WNHuterpan, ero reoMerpuyeckuii W (Quanueckuid cMbIca. Beruuciienue
uHTerpana no popmyne Herorona—JleitOnuna.

Tena Bpamenust

HunuHapuyeckas MMOBEPXHOCTD, oOpasytomue HIAHAPUYECKOU
MIOBEPXHOCTH, OCh LWJIAHJIPUYECKOW TMOBEpXHOCTU. LlunuHap: ocHOBaHuA U
OOKOBasi IMOBEPXHOCTb, OOpa3ylomias M OCh; IUIONIaAh OOKOBOW U TIOJIHOU
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON nmoBepxHocTU. KoHyc: OCHOBaHME U BepIlInHa, o0pa3yroias
U OCb; TIJIOIIA1b OOKOBOM U MOJIHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yolme
U BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa m map: 1meHTp, paauyc, AUAMETP; IUIOMAIb MOBEPXHOCTU C(]ephl.
B3aumnoe pacnonoxenue chepbl U MIIOCKOCTH; KacaTeNbHasl MIOCKOCTh K Cepe;
101131 Chephl.

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

KoMOuHanuu e BpaleHus 1 MHOTOTPaHHUKOB. MHOrOrpaHHUK, ONMCaHHbBIN
okoJ10 cdepsr; cepa, BMCaHHAs] B MHOTOTPAHHUK, WITH TEJIO BPAIICHHUS.

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

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY IUIOMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEI.

Ceuenus Mz pa (MapavieabHo U MEePIEeHIUKYJIISPHO OCH), CEUeHHs KOHYCa
(mapasienbHOE OCHOBAHUIO U MIPOXO/IAIEe Yepe3 BEPIUHY ), CEUCHHUS 1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE
BekTop Ha i10CKOCTH U B IpocTpaHcTBe. CHOKEHUE U BBIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpA HA YKCI0. PasiioxkeHne BEKTOpa 1o TpEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuno napamienenunena. Pemenue 3aiad, CBsI3aHHBIX €
IIPUMEHEHUEM ITPAaBUII JEUCTBUM ¢ BeKTOpamu. lIpsaMoyronpHas cucrema
KOOpAUHAT B npoctpancTBe. Koopaunartel Bektopa. [Ipocreimue 3anauu B
KOOpJMHATax. YToJ MexXay BekTopamu. CKaJasipHOE MPOU3BEIEHNE BEKTOPOB.
Brluncienne yrioB MEXAY NPSAMBIMHU U TUIOCKOCTAMU. KOOpaAMHAaTHO-BEKTOPHBI
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘IC6HOFO npeamMeTa «Maremartuka» JOJIDKHO oOecrneynBaTh
AOCTHXKCHHC Ha YPOBHE CPCAHETO O6H_ICFO 06pa3013aHH51 ciIeayromux JHYHOCTHEIX,
MCTAIPCAMCTHBIX U IIPCAMCTHBIX 06p330BaTeJ'IbHI)IX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJ/IBTATDBI

JIn4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOrO MpeaMeTa
«Maremartukay XapakTepu3yroTCs:

['paxxgaHckoe BOCUTaHUE:

c(hOpPMUPOBAHHOCTHIO MPAXKIAHCKON MO3ULIUN 00YyYarOMIETrocs KaKk 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 COIMAIbHBIMU HWHCTUTYTaMU B COOTBETCTBUU C HX
(GYHKIUSMU 1 Ha3HAYECHUEM.

[TaTpuoTnyeckoe BOCIHUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON IPaKJAHCKON UACHTUYHOCTH, YBOXKCHUS K
MPOIIJIOMY U HACTOALIEMY POCCUMCKON MaTEMATUKH, IIEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMAaTUYECKOU HIKOJIBI,
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 JOCTUKCHUM HAYKU U JI€ATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMUYMBOTO OyAYIIETO.

DCTeTUYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHUEM K MUPY, BKIIOYAsl 3CTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PaCCy ICHUN; BOCTIPUUMYHUBOCTHIO
K MaTeMaTHYECKUM aCleKTaM Pa3IMYHbIX BUIOB UCKYCCTBA.

duznyeckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTEeMaTUYECKWE 3HAHUSA B
WHTEpecax 37J0pOBOTO U 6e30macHOro 00pasa )KU3HU, OTBETCTBEHHOTO OTHOIIECHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U
OTJIbIXA, peryJisapHas (pu3nueckast akTUBHOCTD); (PU3NYECKOTO COBEPLICHCTBOBAHMUS,
IPU 3aHATUAX CIIOPTUBHO-03J0OPOBUTEIBHOM JIEATEbHOCTHIO.

TpynoBoe BoCIUTaHUE:



TOTOBHOCTBIO K TPYJZly, OCO3HAHUEM IIEHHOCTU TPYIOJIOOMUS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIIBHOW  ACSATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW W e€ TPWIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymieit mnpodeccud W pealn30BbIBaTh COOCTBEHHBIC J>KMU3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTBIO K  MaTeMaTHYeCKOMY OOpa30BaHHUIO U
caM0OOpa30BaHUIO Ha TPOTSHKEHWH BCEW >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MATEMATHYECKON HAIPABJICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHHE:

c(hOPMUPOBAHHOCTHIO IKOJOTHUECKON KYJIbTYpbl, MOHUMAHUEM BIIUSHUS
COLMAIbHO-?)KOHOMHYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLMATIBHOU
CpeIbl, OCO3HaHWEM TJ00aTBFHOTO XapakTepa HSKOJOTHUECKHX MpodieMm;
OpPUEHTALIMEM HA NMPUMECHEHUE MATEMATHYECKUX 3HAHWW U1 PELICHUs 3a1a4d B
00J1acTH OKpY>KaIOIIEeH Cpebl, IITAaHUPOBAHUS TOCTYIIKOB 1 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 4YeloBEeYeCKOW MAesATEeNbHOCTU, JTaroB €&
pa3BUTUA M 3HAYMMOCTH JJIsi PA3BUTUA I[MBWIM3ALMU;, OBJIAJICHUEM SI3BIKOM
MAaTEMATUKH W MaT€MaTUYECKOW KYJbTYpOM KakK CpEICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYILIECTBIATh ITPOEKTHYIO M HCCIEI0BATEIBCKYIO JIESITEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHMSI MPOTPaMMbl Y4E€OHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCliCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
oelcmseusiMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCTNBUIMU.

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

ba3oBeie jornueckue NenCTBuUs:

e BBIBIIATH U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MATEMATUUYECKUX
00BEKTOB, TMOHATHUNA, OTHOIIEHUW MEXIY MOHATHAMU; (HOPMYIUPOBATH
OTIpe/Ie]ICHUs]  TOHATWN; YCTAaHABIMBATh CYIICCTBEHHBIM  TPHU3HAK
KJIacCU(pUKALMU, OCHOBAHUA M1 OOOOIIEHHWS W CpaBHEHUS, KpUTEPHUU
IPOBOJIMMOTI0 aHAJIN3a;



BOCIIPUHUMATh, (OPMYJIUPOBaTH MW  TPEOOPA3OBBIBATH  CYKIICHHUS:
YTBEPAUTEIbHbIE W OTpPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,;
YCJIOBHBIE;

BBISIBISITH ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3M U
NpOTUBOpeYHs B (akTax, NaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;
npemiaraTh KpUTEPUH JIJIs1 BBISIBJICHUS 3aKOHOMEPHOCTEH W TPOTUBOPEUHIA;
JienaTh BBIBOABI C HWCIIOJIH30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aK/IIOUEHUH TI0 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEIIEHO JI0Ka3aTeNIbCTBA MaTeMaTHYECKUX
YTBEPXKACHHUHA (MIPSAMBIE U OT IPOTHUBHOTO), BHICTPAUBATh 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 CIUUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCIICIOBAaHNE TI0 YCTaHOBIECHUIO OCOOEHHOCTEH MaTeMaTHYEeCKOTO
oObeKTa, SBJICHHS, TMPOIECCA, BBIABICHUIO 3aBUCHMOCTEH MEXIY
00BeKTaMU, SIBJICHUSMH, TIPOIIECCAMU,

CaMOCTOSITENIbHO (hOPMYITUPOBATH 0OOOIICHNS W BBIBOJBI TIO PE3yIbTaTaM
IPOBEAEHHOTO HAOMIONEHUS, UCCIENOBAHMS, OLEHUBATh JTOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

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

Pabota ¢ nuadopmanueii:

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

BbIOMpaTh  MHGOPMAIMIO U3  HUCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIUIO
pa3IMyYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,

CTPYKTYpPUPOBaTh MHPOPMALIUIO, MPEJCTABIATh €€ B pa3IMUHbIX (PopMax,
WUTIOCTPUPOBATH Iparueck;

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, KOMMEHTHPOBAThH MOJyYEHHBIN PE3ybTaT;

B X0/1€ 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 Pa3Myhe U CXOJCTBO MO3HIIUN; B
KOPPEKTHOH opme 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 MHIUBUY aTbHOU
paboThl TpW penieHnyd Y4eOHBIX 3a1ad; MPUHUMATh IEb COBMECTHOM
JESATEIIbHOCTH, IUTAHUPOBATh  OpPTaHU3aIllMI0 COBMECTHOM  paboTHI,
pacnpenenaTh BHIbI paboOT, JOrOBapUBATHCS, OOCYXKIaTh MpOIECC U
pe3ysbTaT paboThl; 0000IIaTh MHEHUSI 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 MO  KPUTEPHSIM,
c(hOpMyJIUPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

3) Yuusepcanvuvie pecyiamuensie oeticmsusi, obecneuusarom popmuposamie

CMBICTIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanus:

COCTaBIIAITH IJIaH, AITOPUTM PELICHUS 3aJjauM, 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 O0CO3HaHHuA
COBCpIIACMBIX HCIZCTBHP'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 JICITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
JAHHBIX, HAWJCHHBIX OIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIEHUBATH COOTBETCTBHE pE3yJbTaTa WEIH W YCJIOBHUSM, OOBICHATH
IIPUYMHBl TOCTHXKEHUSI WIM HEIOCTHXKEHUS PE3yJIbTaTOB JEATEIIbHOCTH,
HAXOAHTh OIIHOKY, 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:

11 KJTACC

Yucaa v BIYMCICHUSA

OnepupoBaTh MOHATUAMH: HATypaldbHOE, LEJIOE€ YHCIO; HCHOJIb30BaTh
MIPU3HAKH JIEJIMMOCTH LENBIX YUCEN, PA3JI0KEHUE YMCIIA HA MPOCThIE MHOKUTEIN
JUISL PELICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALMOHAIBHBIM [TOKA3aTENIEM.

OmnepupoBaTh NOHATUAMHU: JOorapudmM 4YMcia, JECATHYHbIE W HATYypaJbHBIC
aorapu@mel.

YpaBHeHUs U HEPABEHCTBA

[IpumeHsATH CBOMCTBa CTENMEHW Mg MpeoOpa3oBaHUsl  BBIPAKEHUM;
ONEPUPOBATh NOHATUSAMHU: IOKA3aTEIbHOE YPAaBHEHHE W HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIbI IOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BbInonHAT  MpeoOpa3oBaHUsl  BBIPAKEHUM, COAEpXKAIIMX  JOorapuMbl;
ONEepUPOBATH MOHATUSAMHU: JIOTapU(PMUUECKOE YPAaBHEHHE U HEPABEHCTBO; PEIIATh
OCHOBHBI€ THUIIbI JIOTApU(PMUUECKUX YPAaBHEHUN U HEPABEHCTB.

Haxonuts penieHuss npocTedmX TPUrOHOMETPHUYECKMX HEPABEHCTB.

OnepupoBaTh MNOHATHSAMHU: CHCTEMA JIMHEMHBIX YpPaBHEHUN U €€ PEIICHHE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN U PELICHUS IPAKTUYECKUX 3a1a4.

HaxoauTp peuieHns: NpoCTEHIINX CUCTEM U COBOKYITHOCTEW palMOHAIbHBIX
YPAaBHEHUI U HEPABEHCTB.

MonenupoBaTh peajbHble CUTyallUd Ha S3bIKE aireOpbl, COCTaBIAThH
BBIDAKECHHS, YpPABHEHUS, HEPABEHCTBA M CHUCTEMbl IO YCIOBHIO 3aJayH,
UCCJIeI0BATh MOCTPOCHHBIE MOJIETU C UCIOJIb30BAHUEM anmapara aareophl.

DyHKUMM U TPaPUKHU

OnepupoBaTh MOHATHSAMH: [EpHOAUYECKass  (PYHKUMS, MPOMEXKYTKU
MOHOTOHHOCTH (DYHKLHH, TOYKH OKCTpeMyMa (YHKIMH, HauOonbliee u



HauMEHbIllee 3HAueHUs (QYHKIUUM Ha TPOMEXKYTKE; HCIONb30BaTh UX A
UCCleoBaHusl (PyHKIINHU, 3aJaHHON TpaduKOM.

OmnepupoBaTh MOHATHSAMHU: TpadUKHU IMOKA3aTEIbHOU, JOrapupMUUYECKON U
TPUTOHOMETPUUECKUX (DYHKLUI; N300paxaTh UX HA KOOPAWHATHOW IIOCKOCTH U
VICIIOJIB30BATh I PELICHUS YPABHEHUI U HEPABEHCTB.

N306paxaTh Ha KOOPAMHATHOM IJIOCKOCTU TpaduKU TMHEWHBIX ypaBHEHUH U
UCITIOJIB30BATh UX ISl PELLIEHUSI CUCTEMBI JINHEWHBIX YPaBHEHU.

Wcnonp3oBate rpaduku (QyHKUMH JUIS  HCCIENOBAaHUS IMPOLECCOB U
3aBUCUMOCTEHN U3 APYTUX Y4eOHBIX AUCLUILINH.

Havyana MmaTeMaTH4eCKOro aHaJIn3a

OmneprpoBaTh MOHATUSMU: HEMpepbIBHAs (YHKIUS; MPOU3BOIHAS (DYHKUINU;
UCIIOJIb30BaTh T€OMETPUUECKUN U (PU3UUECKHI CMBICI MPOU3BOAHOM IJI PEIICHUS
3az1ay.

HaxoauTs nNpon3BOAHbBIE AIEMEHTAPHBIX (PYHKIMH, BBIYUCIIATH IPOU3BOIHBIE
CYMMBI, IPOU3BEACHHUS, YACTHOTO (DYHKIIUH.

Hcnonp30BaTh MPOM3BOIHYIO AJISl UCCIENOBAHUS (GYHKIIMHM HA MOHOTOHHOCTD
¥ DKCTPEMYMBbI, IPUMEHATH PE3yJIbTaThl UCCIEOBAHMS K IIOCTPOEHUIO Tpa(hUKOB.

Hcnonb30BaTh MPOU3BOAHYIO I HAXOXKACHWS HAWIy4lIero pPELICHHS B
IIPUKJIAJAHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKUX, 3aa4ax.

OnepupoBaTh MOHATHUSIMU: TEPBOOOpa3Hass M  MHTErpaj; MOHUMATH
reOMeTpUUECKUN U GU3NYECKUIN CMBICT UHTErpasa.

Haxoauts nepBooOpa3Hble 2JIeMEHTapHbBIX (YHKIUI; BBIYUCIATH UHTErpaj IO
dbopmyne Hetorona—JleiOHuiia.

Pemare npukiagHele 3a1auv, B TOM YHUCIE COLMAIBHO-DKOHOMMYECKOTO U
($u3NYECKOTo XapakTepa, CpeICTBAMU MAaTEMaTHYECKOTO aHaJIN3a.

OmnepupoBaTh MOHATUSMHU: LWJIMHAPUYECKAs MOBEPXHOCTh, OOpa3yroline
WIMHIPUYECKON IOBEPXHOCTH; LIMIMH/IP; KOHUYECKasi HOBEPXHOCTh, 00pa3yrolne
KOHUYECKOW OBEPXHOCTHU, KOHYC; CepruecKas IOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (IUJIMHAP, KOHYC, cepa u map).

OOBACHATH CIOCOOBI MOTYUYEHUS TEJ BpAILlEHUSI.

KnaccuduimpoBaTs B3auMHOE pacnoioskeHue cepbl U MIOCKOCTH.

OnepupoBarh NMOHATUAMMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CEerMEHTa; IIApOBOM CJIOM, OCHOBAHME IIAPOBOTO CJIOS, BBICOTA IIAPOBOrO CIIOS;
1apOBOM CEKTOP.

Boruncnate  00bEMBI M MJIOIIAAM  TMOBEPXHOCTEH TeN  BpaIlEHUS,
TFEOMETPUUECKUX TEJl C IPUMEHEHUEM (POPMYII.

OmneprpoBaTh NOHATUSAMU: MHOTOTPaHHUK, BIIUCAHHBINA B CPepy U ONMUCAHHBIN
0Ko0J10 cepsl; chepa, BMCaHHAs B MHOTOTPAHHUK WJIN TEJIO BpALLEHUS.



BoIynciaTh COOTHOLIEHUST MEXTY IUIOIIAIIMU MOBEPXHOCTEH U 00BEMaMH
0/TOOHBIX TEJI.

N3o00paxaTs u3yuaemble (PUTYypbl OT PYKHM U C NPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX O0BEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEYCHHS TEJ BpAILCHUSI.

W3Bnekatb, WHTEPHPETUPOBATH U MPeoOpa3oBBIBATH HMH(POPMALMIO O
IPOCTPAHCTBEHHBIX I€OMETPUUECKUX (PUTYpax, MPEICTABICHHYIO Ha 4epTEKax U
PHUCYHKaXx.

OmnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BoInonHATe  JEHCTBUS  CIOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOKEHHS BEKTOpaA Ha YUCIIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHH 00JIaAat0T.

[TpuMmeHsTh IpaBUIIO Napajlieienuea.

OmneprpoBaTh NOHATUSAMU: JE€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, YToJ MEXKIY
BEKTOPAaMH, CKaJIIPHOE MPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHbBIE
BEKTOPBI.

HaxoauTs cyMMy BEKTOPOB M IPOU3BEIECHUE BEKTOPA HA YUCIIO, YTOJI MEKIY
BEKTOPAMH, CKAJIIPHOE IPOU3BEACHUE, PACKIAAbIBaTh BEKTOp IO JBYM
HEKOJJTMHEAPHBIM BEKTOPaM.

3anaBath IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBON CUCTEME KOOPAUHAT.

ITpumensTh reomeTpudeckue (pakThl 4J1s1 pELICHUs CTEPEOMETPUUECKHX 3a/1ay,
IPEIO0JIaratoIuX HECKOJIBKO 11aroB PEIIEHUs, €CJIU YCIOBUS IPUMEHEHHUS 3aJaHbl
B SIBHOH (hopme.

Pematp mpocreiilre reoMeTpuuecKre 3aJadd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemarte 3amaun Ha J0Ka3aTeNbCTBO MATEMATUYECKUX OTHOLIEHUH W
HaXO0XJI€HWE F€OMETPUUECKHUX BEJIUYMH 110 00pa3laM WM aJlrOpuTMaM, IPUMEHss
M3BECTHBIC METO/IbI PU PEIICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IppuMeHATs NpPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKUX 3a/1a4.

[TpuBoauTh HpUMEpPbl MAaTEMaTHUUECKUX 3aKOHOMEPHOCTEHl B NpUpOJE U
KU3HU, pacllO3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[TpyuMeHsTh MONy4YEeHHbIE 3HAHUS Ha MPAKTUKE: aHAJIM3UPOBATH peajbHBbIC
CUTyallkd M TPHUMEHATh H3yYEHHbIE MOHITHS B TMPOIECCE MOHCKA PEIICHUs
MaTeMaTHYeCKU C(OPMYIMPOBAaHHONW IPOOJIEMBI, MOJAEIUPOBATH PEAIBHBIC
CUTyallud Ha A3bIKE TIEOMETPUHU, UCCIEAOBATh IOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI U TEOpEM, amiapara ajreopsl; pemarb
NPAaKTHUECKHE 3a]1a4M, CBA3aHHbIC C HAXOXKICHUEM I€OMETPUUECKUX BEIHUUH.



11 KITACC

KouaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
Kontpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 [ToBTOopenue. CTeneHn U KOPHU 28 3
9 [TokazarenpHas u morapudmudeckas 31 5
byHKIIUN
3 Meroa KoOpAUHAT B IPOCTPAHCTBE 18
4 Hunuuap, KOHYC U ap 19
5 [TepBooOpasHas 1 UHTETpal 9
6 OOBemBI TET 19 1
7 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 31 1
YPaBHEHUI U HEPABEHCTB
8 MHorouseHbl 8
9 DIEeMEHTHI TEOPUH BEPOSITHOCTEH U 9
MAaTeMaTUYECKON CTaTUCTUKU
10 O6o0maromiee MOBTOPEHHE 32 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 204 10 0




INOYPOYHOE IINTAHUPOBAHME 11 KJIACC

Tema

Cmenenu u kopnu. Cmenennsie oynkuyuu.

Koa-Bo
4acoB

Jlara
(n1an)

Jlara

(pakr)

Hean:

MO3HAKOMUTH YYAIUXCS C TIOHATHEM KOPHS N-0i1 CTENeHU U3 IeHCTBUTENBHOTO Yncia, CHOPMUPOBATH YMEHHE
MPUMEHATH CBOWCTBA KOPHSI N-0M CTETICHH, HABBIK TTOCTPOCHUS CTENEHHBIX (DYHKITUH, UCTIONB3YS UX CBOMCTBA.
Iloemopenue kypca 10 knacca.

1. TloBTopenue. Permenue TpUroHOMETPUUECKUX YPaBHEHHUH.

2. TloBropenue. OnpeneneHue v BHIYUCICHUE MPOU3BOIHBIX.

3. Tlomropenwue. [IpuMeHEeHHE MPOU3BOIHOM I UCCIE0BaHUS (DYHKITHI.
§4. IlonsiTHe KOPHSA N-0ii cCTEeNeHN U3 IeliCTBUTEIBLHOI0 YHCJIA.

4. Tlousatue KOpHs N-OW CTENEHU W3 HEOTPHUIIATEIHLHOTO YHCIA.

5. IloHsiTHE KOPHS HEYETHOU CTENIEHU 71 U3 OTPULIATENILHOTO YHUCIIA.

6. Bxoonasa konmponvnasn paboma Nel.

§5. dynknuu y =_{/Xx, X cBolicTBa U rpadpukm.
7. ®OyHkuus y ="/X U ee CBOWCTBA, I'/ie #-4YETHOE YUCIIO.
8. ®dynkuusa y =%X U ee CBOUCTBA, I'Ie #n-HEYETHOE YUCJIO.

9. Tlocrpoenue rpaduka GyHKIUU y = Ux .
§6. CBoiicTBa KOpHS N-0i CTENEHM.
10. Kopens n-0ii cTeneHu u3 Mpou3BEACHUS U YaCTHOTO JBYX HEOTPHUIATEIbHBIX YHCEIL.
11. Bo3BeneHne KOpHS B HATYPAIbHYIO CTCTICHb.
12. I3BneueHune KOpHS U3 KOPHSI.
§7. IIpeoOpa3oBanne MPPAIMOHAJIBLHBIX BbIPasKEeHMI.
13. TloHsATHE UPPALTIOHAIBHOTO BBIPAXKEHUSI.
14. YaporieHue uppandoHaTbHBIX BEIPAKCHHM.
15. Pa3znoxeHne Ha MHOYKUTENN UPPALMOHATIBHBIX BBIPAKEHUH.
16. CoxkparnieHue uppandoHaTbHBIX APOOCH
17. Tecm Nel. CBolicTBa KOpHsSI N-0H CTeNEeHH.
18. Konmponvnas paboma Ne2. KopeHb n-oii cTeneHu.
§8. IlonsiTHE CTEeNneHN ¢ TIOBIM PAIHOHAJIBHBIM MOKA3aTeIeM.
19. Onpenenenue cTeneHu ¢ JIIOOBIM pallMOHATBHBIM ITOKA3aTEIEM.
20. CBoiicTBa CTENEHU C JIOOBIM pallMOHATBHBIM TIOKA3aTEeNIEM.
21. Pemenue ypaBHEHHI METOJIOM BO3BEICHHS 00EHX YacTel B OHY U TY )K€ CTCIICHb.
§9. Crenennbie GyHKINM, MX CBOICTBA U TPaUKH.
22. CtenieHHbIC (DYHKIIMHM M UX CBOMCTBA.
18. TIlocTpoenue rpag kOB CTETNEHHBIX (PYHKIIUI.

3+25
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19. HaxoxaeHne HaMMEHBIIEro W HanOOJIBIIIET0 3HAYCHHS CTETICHHBIX (DYHKITHM.
20. Pemrenue ypaBHeHUH (PyHKIIMOHATBHO-TPAQUIECKUM METOIOM.

§10. U3Bi1evyeHne KOPHel U3 KOMILIEKCHBIX YHCeJl. 2
26. OnpeneneHue KOPHs 1-0i CTETIEHU U3 KOMIUIEKCHOTO YHCIIA.
27. 3Breuenre KOpHEH U3 KOMIUIEKCHBIX YHCEIL.
28. Konmponvnas paboma Ne3. CteneHHble PyHKIUH. 1
Koa-Bo Hara Jlara
Tema Ilokazamenvnan u nozapugpmuueckaa ynkyuu. YACOB (unan) | (axr)
Heab: | MO3HAKOMUTH yUallMXCsl C MOKa3aTeNbHOM U TorapudMuyeckoil GyHKINUAMY; HAYYUTh pelIaTh OKa3aTeIbHbIE 31
U Jorapu(MuUecKrue ypaBHEHUsI U HEPABEHCTBA.
§11. Iloka3zareabHasi pyHKIHS, eé CBOMCTBA U TPauK. 3
29. IlonATue nokazaTenbHON (QYHKINU.
30. CroiicTBa mokazaTeabHON (HYHKIIHH.
31. [loctpoenue rpaduka MoKa3aTeabHON QyHKIUH.
§12. IToka3aTesibHbIE YPABHEHHUSI. 3
32. [loka3aTenbHbIC YpaBHEHUSI.
33. Pemenre mokaszaTeIbHBIX YPABHEHH METOJIOM YPAaBHUBAHUS MTOKA3aTEIICH.
34. Penienre nokas3aTenbHbIX YPAaBHEHUN METO/IOM BBEICHHSI HOBOW TIEPEMEHHOM.
§13. Iloka3aTe/ibHbIE HEPAaBEHCTBA. 2
35. [Toka3aTenpHbIC HEPABEHCTBA.
36. Pemenue moka3aTeIbHBIX HEPABEHCTB METOJOM BBEJCHUSI HOBOM TIEPEMEHHOM.
37. Tecm Ne2. PenieHne nMoKa3aTeJbHbIX YPABHEHHI H HEPABEHCTB. 1
§14. IlonsiTue norapudgma. 2
38. [lonsTue norapudma.
39. OcHoBHOE JIoTapU(PMUIECKOE TOKIECTBO.
§15. Jlorapndpmuyeckas pyHkuus, eé cBoiictBa u rpaduxk. 2
40. ITonsatue nmorapuMuUIecKor PyHKITUH.
41. CgoiicTBa norapupMu4eckoil GpyHKIIH.
42. 3auémMNel. IlocTpoenue rpaduka nokazaTebHOMH U JorapupMudeckoil PyHKIMIA. 1
43. Konmponsnaa paooma Ned. lTlokaszaTenbHasi M Jorapupmuyeckass (yHKIMHU, YPABHEHUS U 1
HepaBeHCTBA.
§16. CoiicTBa Jorapu¢pmoB. 4
44, Jlorapum Npou3BEICHUS IBYX MOJOKUTEIBHBIX YHCET.
45. Jlorapu(m 4aCTHOTO IBYX MOJOKHUTEIbHBIX YHCEIL.
46. Jlorapudm cTerneHu.
47. ®opmyna nepexoaa K HOBOMY OCHOBAHHIO.
48. 3auem Ne2. Ceoitcmea nozapughmoas. 1




Koa-Bo Hara Jlara
Tema Ilokazamenvnan u nozapugpmuueckaa ynkyuu. YACOB (unan) | (axr)

§17. Jlorapudmuyeckue ypaBHeHHsI. 4

49. Jlorapupmuueckre ypaBHEHHUS.

50. Pemenune norapudMuuecknx ypaBHEHUH METOIOM TTOTCHITUPOBAHMS.

51. Pemenue norapuMuyeckux ypaBHEHUI METOIOM BBEICHUS HOBOM IepEeMEHHOM.

52. Pemenue norapudMuuecKnX ypaBHEHUN METOIOM JIOTapru(pMUPOBAHUS.
§18. Jlorapupmuyeckue HepaBeHCTBA. 3

53. JlorapudmMuueckre HEpaBEHCTRA.

54. Pemenue norapuMu4eckux HEPaBEHCTB, KOT/1a OCHOBAHUE OO0JIbIIE €AMHHUIIBL.

55. Pemenue norapudMuyueckrx HEpaBEHCTB, KOTJ]a OCHOBAHHE OOJIBIIIE HYJIS,, HO MEHBIIIE €AMHUIIBI.

56. Tecm Ne3. Pemienue Jiorapu(pMudeckuX ypaBHeHHIl 1 HePaBeHCTB. 1
§19. luddepenunpoBanue nokasarejabHoi U Jorapupmudeckoii QyHKIuii. 2

57. Yucno e. @ynkuus y=e", ee CBOHCTBa, rpaduk, 1uddhepeHupoBaHue.

58. Harypansubie norapudmer. Dyuknus y=Inx, ee coiictsa, rpaduk, auddepeHnupoBaHue.

59. Konmponsuaa paboma NeS. Jlorapupmuyeckue ypaBHeHHsI M1 HepaBeHCTBA. 1

JAnddepennupoBanne nokazareJbHOH U Jorapupmuuecko pyHKumid.




Koa-Bo Hara Jlara
Tema Memoo koopounam e npocmpancmee. 4ACOB (uian) | (daxr)
CdopmupoBaTh yMEHHUS TPUMEHSITh KOOPIAUHATHBIN 1 BEKTOPHBIM METO/IbI K PELICHHIO 3a7a4 Ha HAXOXKICHHE 18
Lean: | qnun oTpeskoB U YIOB MeXy OPSAMBIMU U BEKTOPAMHU B IIPOCTPAHCTBE.
§ 1. KoopauHaThl TOYKHM U KOOPAUHATHI BEKTOPA. 9
60. m.42. [IpsamoyronbHas cucTeMa KOOPAMHAT B IPOCTPAHCTBE.
61. n.43. KoopauHaThl BEKTOpA.
62. Pemenue 3ama4. KoopauHaTsl BeKTOpA.
63. m.44. CBs13b MEXIy KOOpAUHATAMU BEKTOPOB U KOOPJIMHATAMH TOYCK.
64. m. 45. Ilpocreiimue 33124 B KOOpAUHATAX.
65. Pemenue 3amay. HaxoxaeHne KoopuHaAT CEPEIMHBI OTPE3Ka.
66. Pemenue 3aga4u. Beruncinenne JUIMHBI BEKTOPA IO €r0 KOOPAMHATAM.
67. Pemenue 3agau. HaxoxxaeHue paccTOSIHUSI MEXKAY ABYMsSI TOUKAMH.
68. Pemenue 3ama4. KoopanHaThl TOUKH U KOOPIUHATHI BEKTOPA.
69. 3auem No3. KoopauHAaTHI TOYKH H KOOPAUHATHI BEKTOPA. 1
§ 2. CxaasipHOe npon3BeeHHe BEKTOPOB. 3
70. 1.46. Y101 MEX Iy BEKTOPaMHU.
71. 1.47. CxanspHo€e IpOU3BEIEHUE BEKTOPOB.
72. 1.48. BBIYHCIICHUE YTIIOB MEXIY MPSMBIMHU U TIJIOCKOCTSIMH.
§ 3. /IBuzKeHus. 4
73. 1.49. llenTpasibHasi CHMMETPHSL.
74. 1.50. OceBasi CHMMETpHUSI.
75. 1.51. 3epkanbHass CHMMETPHS.
76. .52. [NapannenbHelii mepeHoc.
77. Konmponvnas paboma Ne6. MeToq KOOPIAHMHAT B MPOCTPAHCTBE. 1
Koa-Bo ara ara
Tema Hununop, konyc u wap. 4ACOB (ﬁlﬂ an) (gam)
Heab: | [Jath yyammmcs: CHCTEMaTUYECKUE CBEICHUS 00 OCHOBHBIX BUJIAX TEJ BPAIICHHUS. 19
§ 1. Huauuap. 5
78. n.53. IloHsTHE IUITHHIPA.
79. 11.54. IInomaas MOBEPXHOCTH IIMIHH]IPA.
80. Pemienue 3anau. [lonstue nunuHIpa.
81. Pemenue 3amau. [lnomaas mOBEPXHOCTH ITUIMHAPA.
82. Pemienue 3amau. [lumunmp.
§ 2. Konyec. 6

83. .55. [onsTue KoHyca.
84. 11.56. [1nomaas MOBEpXHOCTH KOHYCA.




85. .57. Yceu€HHBIN KOHYC.

86. Pemmenue 3amau. Konyec.

87. Pemenue 3amau. [lnomaas MOBEpXHOCTH KOHYCA.
88. Pemenue 3a1a4d. Y ceu€HHBIN KOHYC.

89. 3auémNe4. LInauHap ¥ KOHYC. 1
§ 3. Coepa. 5}
90. n.58. Cdepa u map.
91. n.59. YpaBHeHnue cgepsl.
92. 11.60. B3aumHoe pacrosioxeHnue chepsl U MITOCKOCTH.
93. n.61. KacarenbHas I0CcKoCTh K cepe.
94. 11.62. ITnomaae chepswl.
95. 3auémNe5. Chepa u map. 1
96. Konmponvnas paboma Ne7. LInJauuap, KOHYC U 1ap. 1
Koua-Bo Hara Hara
Tema Ilepsooopa3znas u unmezpai. YACOB (ian) | (daxr)
Heab: | MO3HAKOMUTH yUaIIUXCsl C UHTETPUPOBAHNEM KakK omeparueit, ooparnoi auddepeHunpoBanuio; Hay9uTh 9
HNPUMEHATH NIEPBOOOPA3HYIO [T HAXOXKICHHUS ONPEACIEHHOTO U HEOTIPEICIEHHOTO HHTETPaJIOB.
§20. ITepBooOpa3Has 1 HeonpeAeJEéHHBIH HHTErPaJl. 3
97. Onpenenenue nMepBooOpPa3HON.
98. IIpaBuia OTHICKAHHS TEPBOOOPA3HBIX.
99. HeonpeneneHHBIN HHTETPAT.
§21. Onpenenénnblii HHTErpaJl. S)
100.3amaun, npuBOASIINAE K TIOHATHIO OMPEICTICHHOTO HHTETpaa.
101.TTonATre onpeneneHHOro HHTerpaia.
102.®opmyna Herorona-JleitOuuiia.
103. Beruncnenue miomniaieit miockux Gpuryp ¢ HoMOIIbIO OMPeaesIeHHOTO HHTErpaa.
104.Bprumncienne onpeaeieHHOr0 HHTerpaia.
105. 3auem Ne6. IlepBooGpa3Hasi M MHTErpal. 1
Tema O6vémbl men. Kox-so Aata | Jlara
4acoB (m1an) | (¢gakr)
Heas: | [IpogomxuTh cUCTEMAaTHYECKOE U3YUEHNE MHOTOTPAHHUKOB | TEJ BPALLICHHS B XOJ€ PELICHUS 3a]a4 Ha 19
BBIYHCIIEHUE UX 00BEMOB.
§ 1. O6bém NpAMOYToILHOI0 Napaulesenumnesna. 3
106.11.63. [Tonarue o6béMma.
107.11.64. O6BEM NpsAMOYTOJILHOTO MapaslIeIenunesa.
108.Pemenue 3a1a4. O6bEM NPAMOYTOJIILHOTO MapasiesIenuIe 1a.
§ 2. O0bEém npsiMoil IPU3MBbI U ITUJIMH/PA. 3




109. 1.65. O6BEM IPSIMOI PU3MBI.
110. n.66. O6BEM nuIUHApA.
111. Pemenue 3amad. O0bEM ITUIHHpA.
§ 3. O6bém HaKJIOHHON PU3MBI, TMPAMHIbI H KOHYCA.
112. 1.67. Beruucienue o0EMOB TEI € TOMOIIIBIO OMPEICIEHHOTO HHTETrpaa.
113.1m.68. O0bEM HAKIIOHHOH MPU3MBI.
114.11.69. O6BEM TUpaMUIbI.
115.11.70. O6Bém KoHycCa.
116.Pemenue 3amau. O6beM MUpaMuIbL.
117.Pemenue 3aga4. O6beM KoHYycCA.
118. 3auémNe7. O6beMbl NPAMOYT0JbHOI0 NapauleJenuneaa, NPsMoii Npu3Mbl, HUJIHHAPA,
HAKJIOHHOI MPU3MbI, MUPAMU/IbLI U KOHYcA. ((hopMYy.JibI)
§ 4. O0bém mapa u nomAaab chepbl.
119.1m.71. O6bém mrapa.
120.11.72. O6BEM mIapoBOTO CErMEHTA, MMAPOBOTO CJIOS U IIIAPOBOT0 CEKTOPA.
121.11.73. ITnomane chepsl.
122.Pemenue 3amau. O6bEM mapa u mionaab chepol.
123. 3auémNe8. O0béM mapa u miomaab chepsbl. (GopmyJibl)
124. Koumponvnas paboma Ne8. O0b€M mapa u miomaab cepbl.




Tema

Ypaeuenusa u nepasencmea. Cucmemeol ypaenenuil u HepageHcma.

Koa-Bo
4acoB

JlaTa
(my1anH)

Jara

(paxr)

Henn:

MO3HAKOMUTh Y4YalllUXCsl C TOHATHEM PAaBHOCWIBHOCTH YPaBHEHHMH W HEPABEHCTB, HAYYHUTh peELIaTh
yYpaBHEHHs M HEPAaBEHCTBA C MOMAYJSAMHU, HPPALMOHAJIBHBIC YPABHEHUS W HEPABEHCTBA, CHCTEMBI
ypaBHEHU, ypaBHEHUS U HEPABEHCTBA C IByMSI IEPEMEHHBIMH.
§26. PaBHOCH/IBHOCTH ypaBHEHHUIA.
125.TeopeMbl 0 paBHOCHUIILHOCTH YPAaBHEHHIA.
126.1Ipeobpa3oBaHue 1aHHOTO YpaBHEHUS B ypaBHEHUE-CIICICTBUE.
127.0 npoBepke KOpHEH U 0 TOTepe KOPHEH.
§27. O0mme MeToAbI pelieHUs1 YPaBHECHHUH.
128.3amena ypasuenus h(f(x))=h(g(x)) ypasuenuem f(X)=g(x).
129.Merox pa3nokeHus: Ha MHOXKHUTEIH.
130.Merox BBeicHUSI HOBOM MEPEMEHHOM.
131. ®yHkunoHaIBHO-TpapUUECKHI METOS,.
§28. PaBHOCHJILHOCTH HEPABEHCTB.
132.PaBHOCHIILHOCTD HEPABEHCTB.
133.TeopeMbl 0 paBHOCHUIILHOCTH HEPABEHCTB.
134.Cucrema 1 COBOKYITHOCTb HEPAaBEHCTB.
§29. YpaBHeHus 1 HEPABEHCTBA ¢ MOAYJISIMHU.
135.YpaBHeHuUs 1 HEPABEHCTBA C MOAYJISIMU. PackpbITre MOIYJIs 110 OIPEACTICHHIO.
136.YpaBHeHus u HepaBeHCTBA ¢ MOAYJIAMH. [ padudeckum crmocodoom.
137. — 138. Konmponvnas paboma Ne9. YpaBHeHUs] 1 HEPABEHCTBA € O/IHOM NepeMeHHOIA.
§30. UppaunoHajibHbIe YpABHEHUS U HEPABEHCTBA.
139.UppanmoHanbHble ypaBHEHHUS.
140.UppanrioHanbHbIE HEPABEHCTBA.
141.PemieHne uppanoHaIbHbIX YPaBHEHUI U HEPABEHCTB.
§31. loka3areJbCTBO HEPABEHCTB.
142. Jloka3arenbCcTBO HEPABEHCTB C MOMOILBIO ONPEACTICHUS U CHHTETHUECKUI METO/1 10Ka3aTeIbCTBa
HEPABEHCTB.
143. Jloka3arenbCcTBO HEPABEHCTB METOIOM OT IMTPOTHUBHOTO.
144. Jloxa3zaTtenbCTBO HEPABEHCTB METOJIOM MaTEMaTHIECKON MHIYKITHH.
§32. YpaBHeHusI 1 HepaBEeHCTBA ¢ IBYMs IlepeMeHHbIMH.
145.YpaBHeHus ¢ 1ByMs TIEPEMEHHBIMHU.
146.HepaBeHcTBa ¢ AByMS IEpEMEHHBIMHU.
§33. CucremMbl ypaBHEeHH .
147.Pemienne cucteM ypaBHEHHM METO/I0M MOJCTAHOBKH.
148.Pemenue cucteM ypaBHEHUH METOAOM aITreOpandecKoro CI0KEHHUS.
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149.Pemenue cucreM ypaBHEHUH METOJOM BBEACHHUS HOBBIX NTEPEMEHHBIX.
150.Pemenue cucrem ypaBHEeHUH rpadudecKuM METOI0M
151. -152 . Tecm Ne4. CucTteMbl ypaBHEHHUIA.

§34. 3agauu ¢ napamerpamu 2
153.TloHsATHE ypaBHEHUS C TAPAMETPOM d. 3
154.Pemienre TMHENHBIX YPAaBHEHUHN C TapaMETPOM.
155.Pemienre KBaipaTHBIX ypaBHEHUN C TapaMeTPOM.
Tema Mmuozounenui. Kox-zo Aata Aata
4acoB (mian) (pakr)
Heab: | BBECTH NOHATHE MHOTOWICHA OT OJHOW M HECKOJBKUX MEPEMEHHBIX, chOpMHpOBATH YMEHHE pEIIaTh 8
ypaBHeHu4 1o cxeme ['opHepa u Teopeme besy.
§1. MHoOro4/1eHbI OT OAHON NepeMeHHOI. 2
156. Apudmerrueckue ornepanuy HaJl MHOTOWICHAMH OT OJTHOW TTEPEMEHHOI.
157. [lenenrie MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM U Pa3J0>KEHHE MHOTOUYJIEHA HA MHOKUTEIH.
§2. MHoOro4/jieHbl 0T HECKOJbKHUX NepeMeHHbIX. 2
158.Pa3noxeHne MHOTOUWICHA OT HECKOJIBKUX MTEPEMEHHBIX Ha MHOKUTEIIH.
159.Pemenre ypaBHEHUH OT HECKOJIBKUX TIEPEMECHHBIX.
§3. YpaBHeHus BBICIINMX CTENEHEH. 3
160. YpaBHeHHUs BBICIIIUX CTETICHEH.
161.Penienre ypaBHEHUH BBICIINX CTETICHEH METOIOM Pa3NIOKEHUs HA MHOKHUTEIH.
162.Pemenre ypaBHEHUH BBICIIMX CTEIIEHEH METOJOM BBEJCHUS HOBOM TIEPEMEHHOM.
163. 3auémANe9. MHoOro4JieHbl OT OJHOI MepeMeHHOIA. 1
. N Koua-Bo JlaTa Jara
Tema Inemenmot meopuu éeposimuocmeu u mamemamuueCKou cmamucmuKku.
4acoB (mJ1an) (hakr)
Heab: | pacluvpuTh U CHUCTEMAaTHU3HPOBATh 3HAHMSI Yy4YalIMXCAd IO DJJIEMEHTAM TEOpUHM BEPOATHOCTEH U 9
MAaTeMaTUYECKON CTaTUCTUKH.
§22. BeposSiTHOCTBH M FeOMeTPHSI. 2
164.Knaccuyeckast BEpOSTHOCTHAsI CXeMa.
165.Knaccuueckoe onpeneneHue BEpOsSTHOCTH.
§23. He3aBucumble NOBTOPEHUsI HCIIBITAHUM C ABYMSI HCXOAaMHU. 3
166.He3aBucruMbie TOBTOPEHUS UCTIBITAHUN C JBYMST UCXOJIaMHU.
167.Cxema bepnymu.
168.buHoMHaIBHOE pacnpeneeHue.
§24. CratncTuyeckue MeToAbl 00padoTKN HH(OPMALUH. 2
169.Craructudeckue MeToab1 00paboTKH MHGOPMALIHIH.
170.HaxoxxaeHue cpeHero 3Ha4YeHNs JaHHBIX.
§25. I'ayccoBa kpuBasi. 3aKoH 00JIbIINX YHCEJL. 2




171.

l'ayccoBa kpuBas.

172. 3axoH OOJIBIINX YHCEIL.
Kou-Bo JlaTa Jara
Tema Ooboowarouee nosmopenue.
4acoB (m1an) (haxr)
173. TlonsiTie KOpHS N-0¥ CTENEHU U3 IEHCTBUTEIBHOTO YUCIIA. 26

174.
175.
176.
177.
178.
179.
180.
181.
182.
183.
184.
185.
186.
187.
188.
189.
190.
191.
192.
193.
194.
195.
196.
197.
198.
199.
200.
201.
202.
203.
204.

CBolicTBa KOpHS N-0l CTETEHHU.

[TpeobOpazoBanme UpparoOHATBHBIX BEIPAKCHUM.
[ToHsATHE cTENEHHU C JIIOOBIM PAIllHOHAIBHBIM MTOKA3aTEJIeM.
[TokazaTenbHble ypaBHEHUS.

IToka3aTenbHbIE HEPABEHCTBA.

HTorosasi npomMe:xyTouHasi aTrecTalnms 3a Kypc cpeJaHeil mKoJIbl.
HToroBasi npoMexkyTOYHASl ATTECTAIMA 32 KyPC CPeAHel HIKOJbI.
CreneHsb C pallOHAIBHBIM [T0KA3aTEIEM.

CBolicTBa CTENEHU C pallMOHAJIBHBIM I10KA3aTeIIEM.
Pemenue ypaBHeHUH ¢ palimoOHaIbHBIM ITOKA3aTEIEM.
[Tonsarue norapugma.

CgoiictBa Jiorapudmos.

Jlorapudmuueckue ypaBHEHUSI.

[IpumeHneHne cBOWCTB JIOTapru(PMOB.

Jlorapugmuueckue HepaBeHCTBA.

PaBHOCHUIIBHOCTH YpaBHEHHI.

OO1u1rie MEeTOBI pelIeHus] YpaBHEHUH.

VYpaBHEHHUS 1 HEPABEHCTBA C MOYJISIMHU.
UppaunonanbHubie ypaBHEHHUS.

HppannoHaiibHble HEPABEHCTBA.

VYpaBHEHUS 1 HEPABEHCTBA C JIByMs IEPEMEHHBIMU.
[IpuMeHeHne MPON3BOTHOM JIs1 UCCIEAOBAHUS (HYHKIIUM.
[TpaBusI0 BEIYMCICHHS TPOU3BOAHBIX (PYHKIIUH.

[IpaBuiio BEIYUCIIEHUS TPOU3BOIHBIX CIIOXKHBIX (PYHKIINH.
CucremMbl ypaBHEHUH.

Tpuronomerprueckue ypaBHEeHHUs.

HMununaap. Konyc.

O0bEM mapa u wionaas chepsl.

[Imomaae moBepXHOCTH LIapa.

O6bem mapa.

[ToHsiTHe ypaBHEHUS C TAPAMETPOM a.




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

A. T. Mopakosuy, II. B. CemeHoB «AnrebOpa u Havana aHanmu3a 11»: yuyeOHUK a7
0011e00pa3oBaTeNbHBIX yUpexkaeHui (mpodribHBIN ypoBeHB) — MockBa: MHemo3uHa, 2020
rof.

A. T. Mopakosuy, Il. B. CemeHoB «Anre6pa W Havana aHanmusa |1»: 3agauHuiKk s
001eo0pa3oBaTeNbHBIX yupexaeHuil (mpodunbHbIii ypoBeHb) — MockBa: MHeMo3uHa,
2020ron.

JI. C. Aranacsan «l'eomerpus 10-11» 11 kmacc: yueOHuK i 00IIeoOpa3oBaTENbHBIX
yupexaenuit — Mocksa: [Ipocsemenue, 2019ro.

METOANYECKUE MATEPUAJIBI 1JISA YUUTEJIA:

A.T. MopakoBud. AnreOpa u Hadana aHanmusa 10-11. 11 kinacc: MmeTonnyeckoe mocodue ass
yuutens — MockBa: Maemosuna, 2019 rog.

B. U. I'nmu3Oypr. AnreGpa n Havana aHanusza 11 (mpoduibHBI ypOBEHB): KOHTPOJbHBIC
pabotel st 11 kmacca oOmieoOpa3oBaTeNbHBIX YUpPSKACHHH (MPO(UILHBIA YPOBEHB) —
Mocksa: Muemosuna, 2018roz.

JI. O. Henumena, T. A. KopemxkoBa. Anrebpa u Havana u anamusa 10-11. 11 xmacc:
TEMaTUYeCKHe TEeCThl M 3aueThl Ui 0O0I1e00pa30BaTE/IbHBIX YUpeKIeHUH — MockBa:
Mmuemo3suna, 2019 rog.

Hucku «Anrebpa 10 — 11», «Kypc maremaruku XXI| Bekay, «Ypoku anredpsr 10 — 11»,
«Ypoxku reometpun 10 — 11».

A. Jl.CemenoB TumnoBele »3k3ameHannoHHble BapuaHTel EI'D 2013 MockBa: OOO
«HarmmmonanbeHoe obpazoanue» 2019 rog.

B. U. Mmmna EI'D. Marematuka: KoHTponbHO — n3MepuTenpHble Matepuainsl — M: BeHtana
—I'pad, 2018 rox.

A. K. IpsiukoB EI'D. Maremaruka: CipaBo4HblE€ MaTepUalbl, KOHTPOJIBHO - TPEHUPOBOYHBIE
3a/IaHus ¢ pa3BEPHYTHIM OTBeTOM: B 24. — YensOunck: Barmsn, 2019rox.

DNeKTpOHHBINA yueOHUK — cripaBouHUK «Ctepeomerpus 10 — 11».

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH:

MHTEPHET: pemry EI'D.
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