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VYueOHbIil Kypc «AnreOpa W Hayaja MaTeMaTHYECKOTO aHajIu3a» SBISACTCS OIHUM W3
HauOoyiee 3HAYUMBIX B TPOTrpaMMe CpelHero oomero o0pa3oBaHUs, IOCKOIBKY, C OJHOM
CTOPOHBI, OH 00eCreunBaeT HHCTPYMEHTAJIbHYIO 0a3y Ul U3yUeHHs BCEX €CTECTBEHHO-HAYYHBIX
KYpCOB, a C JIpyroil CTOPOHBI, GOPMHUPYET JOTMUECKOE M aOCTPAKTHOE MBIIICHHE 00yYaroInuXCs
Ha YpOBHE, HEOOXOOUMOM JUII OCBOCHHMS HWH(POPMATUKH, OOIIECTBO3HAHMUS, UCTOpUH,
CIIOBECHOCTH M  JpyruxX JUCHUIUIMH. B pamkax naHHoro y4eOHOro kypca oOydaromuecs
OBJIA/IEBAIOT YHUBEPCAIbHBIM S3BIKOM  COBPEMEHHOHM  HaykKH,  KoTopas  (GOpMyJIHpyeT
CBOM  JIOCTHXKEHMS B MaTeMaTHUYeCcKol (hopMe.

Y4eOHbIll Kypc anreOpbl U Hadal MATEMaTHYECKOrO aHajlW3a 3aKiIaJblBaeT OCHOBY JUIs
YCIIEHIHOTO OBJIAJICHUs 3aKOHAMU (PU3UKU, XMMHUHU, OMOJIOTMH, IOHUMAHUSI OCHOBHBIX TEHAEHIMH
pa3sBUTHS SKOHOMHMKH U OOILIECTBEHHOW JKU3HU, MO3BOJSET OPUEHTUPOBATHCA B COBPEMEHHBIX
IUGPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO MCIIOJIB30BaTh MX IS JlalbHEHIEro
o0pa3oBaHMsl U B IOBCEJHEBHOM kM3HM. B TO ke BpeMs oOBiajgeHHe aOCTpaKTHBIMHU
u JIOTMYECKU CTPOTUMH KOHCTPYKLHMSAMHU ajareOpbl M MaTeMaTHYECKOro aHajau3a Pa3BUBAET
YMEHHUE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh WCTHHHOCTb, JIOKa3blBaTh YTBEPHKACHUSC
MOMOILBIO MHAYKLIUU U pacCcyXJ1aTh AEAYKTUBHO, UCIOJIb30BATh 0000IIEHNE U KOHKPETH3AIHMIO,
abcTparupoBaHue W  aHAIOTUIO, (OpPMUPYET  KpPEeaTUBHOEU KPUTUYECKOE MBIIUICHHUE.

B xonme um3yuenust yueOHOro Kypca «Anrebpa M Hayala MaTEeMaTHYECKOTO aHalU3a»
oOydJaromyecs MOJNy4YaroT HOBBIA OIBIT pPEUICHUS MPUKIAAHBIX 337ad, CaMOCTOSITEIHHOTO
MOCTPOCHHUSI MAaTEeMAaTUYECKUX MOJENEeH peanbHBIX CUTYyallud, HMHTEPHpPETAlMH MOJyYEHHBIX
peILIeHH, 3HAaKOMATCS C MpHUMEpaMHd MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B IpUpOAe, HAayKe U
HCKYCCTBE, C BBIJAIOMIMMUCS MaTEMaTUYECKUMH OTKPBITUAMHU M UX aBTOPAMH.

Y4eOHblii Kypc o00lajaeT 3HAYUTETbHBIM BOCIUTATENLHBIM IMOTCHIIMATIOM, KOTOPBIHA
peanu3yercss Kak dYepe3 y4yeOHbI MaTepuall, CIOCOOCTBYIOMIMKA (HOPMUPOBAHHIO HAYYHOTO
MHUPOBO33pEHHSI, TaK U Yepe3 CreHu(UKy yueOHON esTeNbHOCTH, TPEOYIOIIel MPOA0KUTETHLHON
KOHIICHTPALlMd BHUMAHHs, CaMOCTOSTEIbHOCTH, AaKKypaTHOCTM M OTBETCTBEHHOCTH 3a
MOJYYEHHBIN pe3yybTarT.

B ocHoBe Meromuku oOyuyeHHs anreOpe M HadajlaM MaTeMaTUYeCKOro aHalu3a JICKUT
JesITeTbHOCTHBIN MPUHLIUI 00yYECHHUS.

B crpykrype yueOHOrO Kypca «Anredpa W Havajga MaTeMAaTUYECKOrO aHaU3a» BbIIEIICHBI
CIIEAYIOIINE COJEp)KATEIbHO-METOUYECKUe JTUHUM: «YUuciaa W BeIMUCICHHS», «DyHKIMH U
rpadukn», «YpaBHEHHs U HepaBeHCTBa», «Hauama Maremaruuecko aHainza», «MHOXeCTBa U
Joruka». Bece oCHOBHBIE cOlepKaTEIbHO-METOANYECKUE JIMHUU U3Yy4alOTCsl Ha NPOTSKEHUH BYX
netr oOyueHHsl Ha ypOBHE CpEAHEro oOmiero oopa3oBaHus, €CTECTBEHHO JIOMONHASA APYT Apyra u
IIOCTENIEHHO HACBIIAasiCh HOBBIMH TeMaMH M pas3aenaMmu. J[aHHBIA y4eOHBIH Kypc SBISETCS
MHTETPATUBHBIM, IIOCKOJBbKY OOBEIMHSET B cebe CcoiepKaHWe HECKOJIBKMX MaTeMaTHYeCKHX
IUCLUUIUIMH, TaKUX Kak anreOpa, TPUTOHOMETPHsS, MaTeMaTWYeCKUH aHalIu3, TEOPUS MHOXKECTB,
MaTeMaThueckas Jjoruka u gapyrue. Ilo mepe Toro kak oOydaromuecs OBIaJeBalOT BCE Oosee
IIMPOKMM  MaTeMaTU4YeCKMM  ammaparoM, Yy HHUX I[OcJeloBaTelbHO (opMmupyercs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTUYECKYI0 MOJENb PEaIbHOM CUTYyalluu, PUMEHSATh
3HaHUs, T[OJIyYEHHbIE TIpU U3YyYCHUMHM YYeOHOro Kypca, [UId pELIEHHs CaMOCTOSITEIbHO
chopMyTUPOBAaHHON MaTEeMaTHYECKOM 3a]1a4M, a 3aTEMUHTEPIIPETUPOBATH CBOW OTBET.

CopnepxaTenpHO-MeTOANYECKas TUHUS «Hucna ¥ BBIYMCICHUA» 3aBeplIaeT (OpMUPOBaAHUE
HaBBIKOB HCIOJIb30BaHUA JE€HCTBUTENBHBIX YHMCEN, KOTOPOE OBLJIO HA4aTO Ha YPOBHE OCHOBHOI'O
obmero ob6pa3oBanus. Ha ypoBHe cpemnero obimero oopasoBaHusi 0c000¢ BHUMAHUE YIEISAETCS
(OpMHPOBAHHIO HABBIKOB PALMOHAIBHBIX BBIYMCIECHUMN, BKIIOYAIOIIMX B ceOs HUCIOIb30BaHUE
pasnuyHbIX (GOpPM 3amMCH 4YKClIa, YMEHHME JelaTh IPHUKHUIKY, BBINOJHATh HPUOIMKEHHBIE
BBIUMCIICHUS], OLIEHUBATh YUCIIOBBIE BBIPAKEHMs, pabOTaTh C MAaTeMaTHUYECKUMH KOHCTaHTaMH.
3HaKoMble 00yYaIOMIUMCSl MHOXECTBA HATYPAJIbHBIX, LENbIX, PAIUOHAIBHBIX U JEHCTBUTEIBHBIX



YHUCEJI JOMNOJHSIIOTCSI MHOXKECTBOM KOMIIJIIEKCHBIX qI/Icen.@BleRaﬂ@;t(ﬁﬂ PA® OHYaFIX| P MHeKEeTB MaTtematy
paccMaTpuBalOTCA CBOMCTBEHHBIE €My crielupUYecKue 3aladydl W Olepaluu: JeJIeHHe Haleno,
OTIEPUPOBAHUE OCTATKAMH HAa MHOXECTBE IIEJIBIX YHCEN, OCOOBIE CBOWCTBA pAIlMOHATBHBIX M
UppalMOHATLHBIX YHCell, apu(PMETUYECKUE OMepaIuy, a TaK)Ke M3BJICUCHUE KOPHS HATypalbHON

CTENEHU Ha MHOXECTBE KOMILUIEKCHBIX yuceln.biarogaps nmocieaoBareibHOMY pacIUpEHUIO Kpyra
HCIIOb3YEMBIX YHCEN U 3HAKOMCTBY C BO3MOKHOCTSIMU UX MIPUMEHEHUS JUIsl PEILICHUS Pa3IMYHbIX

3amad (opMUpYeTCs TPEJCTaBICHHE O €IWHCTBE MaTEeMaTHKH KaKk HaykKu © €€ pOJIUB
MTOCTPOCHUH MOJIETIEH pealbHOT0 MUPA, IIHPOKO HCIIONB3YIOTCS 0000IIeHNE U KOHKPETH3AIHS.

Jluans «YpaBHEHUS U HEPABEHCTBA» pean3yeTcs Ha MPOTSHKEHWH BCEro OOyYeHHs Ha
ypoBHE cpeaHero oOmiero oOpa3oBaHUs, IOCKOJbKY B KaxaoM paszene Ilporpammer
NPEIYCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3ajad. B pesynbTare oOyuarommecs OBIIAJEBAIOT
pPa3IUYHBIMU ~ METOJAaMH  DPEIICHUS  PAlMOHANBHBIX, HPPANUOHAIBHBIX, TOKa3aTENbHBIX,
norapu)MUYECKUX U TPUTOHOMETPUYECKUX YpaBHEHUU, HEPABEHCTB M CHCTEM, a TaKXke 3ajad,
coliepkamux mnapaMmerpbl. llomydyeHHbIE yMEHHS WIMPOKO HUCHOJB3YIOTCS MPU HUCCIEIOBAHUU
(GYHKIUH C MTOMOIIBIO MTPOU3BOIHOM, MPU PEIICHUU MPUKIATHBIX 33/7a4 U 33/1a4 Ha HaXOXKICHHE
HauOOJBIINX U HAUMEHBIINX 3HAUeHUN QyHKIMH. J(aHHas copepaTenbHas JTUHUS BKJIIOYAET B
cebs Takxke (GOpMHUpPOBAHHWE YMEHHUH BBIMIONHATH pacdy€Thl 1o (opmyiam, mpeoOpa3oBaHMs
palMoHaJIbHBIX, HPPALMOHANBHBIX M  TPUTOHOMETPUYECKUX  BBIPAKEHMM, a  Takke
BBIpQXEHUI, COIepKAIUX CTeNeHu H Jorapudmbl. brarogaps wu3ydeHUIo anreGpanyeckoro
MaTepuasa MPOUCXOJIUT JNajbHeilllee pa3BUTHE aITOPUTMUYECKOTO U aOCTPAKTHOTO MBIILJICHUS
oOyuaronxcs, (GOpPMHUPYIOTCS HABBIKU JEIYKTUBHBIX pacCyXAeHUU, paOOThl C CHUMBOJBHBIMU
(dbopMamu, MpeacTaBICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BUJIE€ PABEHCTB U HEPAaBEHCTB.
Anrebpa npesaraer 3¢ dheKkTUBHbBIE UHCTPYMEHTBI JJI PEIleHUs MPaKTHYECKUX U
€CTECTBEHHO-HAYUYHBIX 33/1a4, HATJIAIHO AEMOHCTPUPYETCBOU BO3MOKHOCTHU KakK SI3bIKa HAYKH.

CopgepxarenpHo-MeTOAMYECKass TUHUSA «DYHKIUM W TpaQuKu» TECHO MEPerieTaeTCsl C
JOPYTUMHU JIMHUSIMU Y9€0HOTO Kypca, MOCKOJIBKY B KAKOM-TO CMBICTIE 33a€T MOCIEA0BaTeIbHOCTh
U3yuyeHHUs Marepuaia. M3ydeHue CTENeHHOW, TOKa3aTelbHOH, JorapuMuUUeckoil
TPUTOHOMETPUYECKHUX (DYHKIUH, MX CBOMCTB M rpaIKOB, UCIIOIH30BaHHE (DYHKIIUIA TSI pEIICHUS
3a/1a4 U3 JPYTuX y4eOHBIX IPEAMETOB M PEAbHOM KU3HU TECHO CBSI3aHO KaK C MATEMATHUYECKUM
aHAJIM30M, TaK M C pEIICHHUEM YypaBHEHUH W HepaBeHCTB. llpu 3TomM OOJbIIOE BHHUMAaHUE
yaensiercss (OpMHpPOBAaHUIO YMEHHUS BbIpaKaTh (POpMyramMH 3aBHCHUMOCTH MEXKAY pa3IMuHBIMU
BEJIMYMHAMHU, HCCIEAOBATh IMOJIyueHHble (DYHKIMH, CTpPOUTh uX Tpaduku. Marepuan 3Toi
COJIEpKaTEIbHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUN U HABBIKOB, MO3BOJISIOLIUX BBHIPAXKATh
3aBUCMMOCTH MEXKIY BEIWYMHAMH B PAa3IUYHONM (opMe: aHAIMTHYECKOW, Tpaduueckol u
cioBecHOM. Ero uzydenue crnocoOCTBYET pa3BUTHIO aJTOPUTMHUYECKOTOMBIIIIEHUS, CIIOCOOHOCTH
K 000OIIEHNIO M1 KOHKPETU3AIlUHU, HCIOJIb30BAHUIO aHAJIOTHA.

CopepxarenpHas auHHS «Hagana MaTemMaTH4ecKOro aHaiu3a» IO3BOJSET CYIIECTBEHHO
pacIIUPUTh KPYT KaK MaTEMaTHYECKHX, TaK U MPUKIATHBIX 3a7a4, JOCTYIMHBIX 00yJalomuMCs, TaK
KaK y HUX TOSBISETCS BO3MOXKHOCTh CTPOHUTH T'paUKU CIOXKHBIX (PYHKIHHA, OMPEACNATh UX
HauOOJbIINEe U HAUMEHBIINE 3HAUCHUS, BBIUYUCISITH IUIOMATU QUTYD U OOBEMBI Tell, HAXOIUTh
CKOPOCTHM U YCKOpeHHus mpoiieccoB. JlaHHas coaep)kareibHas JMHUS OTKPbIBA€T HOBBIE
BO3MOKHOCTH TIOCTPOEHHUSI MAaTEMaTUUYECKUX MOJICNIE  pealibHbIX CUTYaLINH, MO3BOJISIET
HaXOJUTh Hauy4uiee pelieHue B NOPUKIAAHBIX, B TOM YHUCJIE COLHUAIBHO-
SKOHOMHYECKUX, 3a/adaX. 3HAKOMCTBOC OCHOBAMH MAaTeMAaTHUYECKOTO aHajIn3a CIoCOOCTBYET
pa3BUTHIO aOCTPaKTHOTO, (HOPMATBHO-IOTHUECKOTO0 M KPEATHBHOT'O MBILIUICHUS, ()OPMUPOBAHUIO
YMEHUH pacrno3HaBaTh MPOSIBICHUS 3aKOHOB MAaTEMaTUKH B HAayKe, TEXHUKE W HCKYCCTBE.
OObyuaromuecs y3HaIOT O BbIIAIOLIUXCS pe3yabTaTaX, MOJIYYEHHBIX B X0JI€ Pa3BUTHS MaTeMaTHUKH
KaK HayK, 1 00 UX aBTOpax.

CogepxarenbHo-MeTOAUYECKas TUHUS «MHOKECTBa U JIOTUKa» BKJIIOYAET B ce0sl 3JI€MEHTHI
TEOpPUHM MHOXECTB W MAaTeMaTH4YEeCKOW JIOTMKH. TeopeTHMKO-MHO)KECTBEHHBIE IPEICTaBICHUS



MPOHU3BIBAIOT BECh KYPC IIKOJIBHOM MaTeMaTHKK U TIpe Iarafd e ifanbonee mmmﬂmgmwmx,l MaTematy
OOBEIMHSIOMNNA Bce pas3felibl MaTeMaTUKH U €€ TMPHJIOKEHUH, OHHM CBS3BIBAIOT pa3HbIe
MaTeMaTU4YeCKUe IUCLUIUIMHBI U WX MPUWIOKEHUd B eauHoe wnenoe. [losromy BakHO narth
BO3MOXKHOCTh OOyd4aromeMycs TIOHHUMAaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK COBPEMEHHOM
MAaTE€MaTUKU U HCIIOJIb30BATh €r0 JJI BBIPAXKECHUS CBOMX MBICIEH. JIpyruM BaKHBIM IIPU3HAKOM
MaTeMaTHUKU Kak HayKd CIeAyeT MpPU3HATh CBOWCTBEHHYIO €W CTPOrocTb OOOCHOBAHUH H
CJIEOBAaHME ONPECIEHHBIM IIpaBWJIaM IOCTPOEHHUS JOKa3aTeNIbCTB. 3HAKOMCTBO C JIEMEHTaMU
MaTeMaTHYECKOM JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIIUICHUS O0y4Yaromuxcs,
MO3BOJISIET UM CTPOMTH CBOM PACCY)KICHHMS Ha OCHOBE JIOTMYECKUX MPaBMII, (POPMUPYET HABBIKH
KPUTHYECKOT'O MBILIUICHHUS.

B yuebnoMm kypce «Anrebpa n Hayana MaTeMaTUYECKOTO aHAIM3a» MPUCYTCTBYIOT OCHOBBI
MaTEMaTHYeCKOro MOJECIHUPOBAaHMS, KOTOpBhIE TpU3BaHbl CHOCOOCTBOBAaTH (POPMUPOBAHUIO
HAaBBIKOB ITOCTPOEHUsI MOJEIEH pealbHbIX CUTYallUH, UCCIEIOBAHUSA ITHUX MOJEIEH C IMOMOIIBIO
anmaparta aiareOpbl U MaTeMaTUYeCKOTO aHaiu3a, MHTEPIpETAllMd IOJyYEHHBIX pEe3yJIbTaToB.
Takne 3amaHusi BIUIETEHBI B KaXKIbIM M3 PA3[esioB MPOTPaMMBbI, IMOCKOJBKY BECh MaTepHall
yu4eOHOTro Kypca MIMPOKO HCIONB3YeTCs Ui pelleHUs NpUKIaAHBIX 3anad. Ilpu pemeHun
peanbHBIX MPAKTHUECKUX 3a/1a4 00yyJarolecs pa3BUBalOT HAOII0AaTeNbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIOJIb30BaTh aHAJIOTHIO, 0000IaTh U KOHKPETHU3UPOBATh
npobnemy. /JlesaTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB pEIICHHS MNPUKIAAHBIX — 3a/1ad
OpraHu3yercsi B Ipollecce M3Y4YeHHs BCEX TeM y4eOHOro Kypca
«Anrebpa n Hayaja MaTeMaTUIECKOTO aHATTU3a».

Ha u3yuyenue yueOHOro Kypca «Anredpa u Havyaja MaTeMaTUYECKOTO aHAJIN3a» OTBOAUTCS
272 yaca: B 11 xnacce — 136 gacoB (4 yaca B HEZIEIO).

COJEPKAHUE OBbYYEHUA

11 KJIACC

Yucyia v BEIYHCICHUA

Harypanbasle u nensle 4yucia. IIpumeHeHune IPU3HAKOB JACIMMOCTH LENBIX YHCEI,
HauOospmmid obOuuit nenutens (manee — HOJl) m manmensiiee obmiee kpatHoe (nanee —HOK),
OCTaTKOB M0 MOAYIIO, anropuTMa EBkinaa s pemieHus 3aa4d B LENbIX YUCIaX.

Kommuiekcuple umcna. AnreOpamveckas M TpUTOHOMETpUYeckas (opMbl  3amucu
KOMIUIEKCHOTO uucia. ApupMeTHUecKre olepalud ¢ KOMIUIEKCHBIMH uuciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCEJI Ha KOOPAMHATHOU Tuiockoctu. @opmyna Myaspa.

KOpHI/I N-0M CTEIIEH! U3 KOMIUICKCHOI'O YHCIIA. HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCII I
penieHns pU3NYecKX U reOMEeTPUUECKUX 3a/1au.

YpaBHeHUS H HEPABEHCTBA

CucreMa 1 COBOKYIIHOCTh YpaBHEHUI M HEpaBEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-
ciencTBUs. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60op KOpHEH TPUTOHOMETPUYECKHX YypPaBHEHUH C TOMOIIBI0 TPUTOHOMETPHUYECKOM
OKPY’KHOCTH. PenieHne TpuroHoMeTpu4eCcKuX HEPABEHCTB.

OcHOBHBIE METO/BI pPEIICHUS TOKAa3aTeNbHBIX M JOrapu(MHUYECKUX HEPaBEHCTB.

OCHOBHBIE METO/IbI pELIECHUS UPPAIIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/JIbI PEUIEHUsI CUCTEM U COBOKYITHOCTEH palMOHAIbHBIX, UPPALlMOHAIbHBIX,
MOKa3aTeIbHBIX U JOrapu(MUUECKUX YPaBHEHUH.

YpaBHEHHUSI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpPaMH.

[IpuMeHeHre ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKUX3a/1ad U 3a/1a4
U3 pa3NM4YHbIX 00JacTel HAyKU U peaIbHOM KU3HU, HHTEPIPETAIS MOTYyICHHBIX PE3YIbTATOB.



®Oynkuuu u rpaguku depepanbHaa paboyas nporpamma | MaTtematu
I'padux kommosumuu ¢yHkuid. ['eomerpuyeckre oOpa3bl YpaBHCHMM M HEPaBEHCTB Ha
KOOPJAMHATHOM TIOCKOCTH.

Tpuronomerpudeckue PyHKIUN, UX CBONCTBA U rpaduKH.

I'paduueckue MeToabI pelieHrs: ypaBHEHHH 1 HepaBeHCTB. [ paguueckue MeToabl pelIeHus
3aJ1a4 ¢ apameTpamH.

Hcnonp3oBanne rpadukoB (YHKIHMK 71 KMCCICIOBAHUS IPOIIECCOB W 3aBUCUMOCTEM,
KOTOPBIE BO3HUKAIOT MPU PEIICHUH 33/1a4 U3 JPYTUX YUeOHBIXIIPEIMETOB U PeabHON KU3HH.

Havana maTeMaTH4ecKoro aHajimnsa

[IpumeHneHre MPOM3BOJIHON K HCCIEAOBaHUIO (YHKIIUM HA MOHOTOHHOCTh M DKCTPEMYMBI.
Haxoxnenne HauboIbIIero 1 HAMMEHBIIIETO 3HAYSHUI HEPEPHIBHON(PYHKITNH Ha OTPE3KE.

[IpumeHeHre IPON3BOAHOM 711 HAXOKIEHHSI HAWTYYILEro PeleHUs] B IPUKJIaIHbIX 3aa4ax,
JUIsL OTIpEICTICHUSI CKOPOCTH M YCKOPEHUS Ipoliecca, 3aJaHHOT0 (OPMYIIOi MIIUTpadhuKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBOOOpa3HbIX. IlepBooOpa3HbIe 3IeMEHTAPHBIX
¢dbynkuwmii. [IpaBriia HaX0KaEeHUS TTIEPBOOOPAZHBIX.

Hurerpain. ['eomeTpryeckuil CMBICI HHTErpasia. BelyucieHue onpenenéHHoro nHTerpaia mo
¢dopmyne Hetorona—JIeiibnuna.

[IpumeHeHre uWHTerpana s HaXOXJACHUA IUIOMAAed TMIockuX ¢uryp u o0bEMOB
F€OMETPUUYECKHX TENl.

[Ipumeps! pemeHuil auddepeHanbHbIX ypaBHeHUNA. MaTeMaTndeckoe MOJIEIMpPOBAHUE
peabHBIX MPOIIECCOB C MTOMOIIBIO U(PepeHINATbHBIX YPaBHEHUH.

NNPEJMETHBIE PE3YJIBTATHI

K xonmy obOyuenuss B 11 kiacce 0Oyd4aromuiicss MOJMYYUT CIEAYIOIIHME IPEIMETHbIC
pe3yabTaThI [0 OTAEIBHBIM TeMaM ¢eepaabHoi padoueil mporpaMMbl yueOHOTO Kypca
«Anrebpa 1 Hayajia MaTEMAaTUYECKOTO aHAIIU3a»:

Yucyia 1 BLIYUCTIEHHS:

CBOOOJTHO OTIEPUPOBATH MOHATHUSIMH: HATypaIbHOE U 11€J10€ YNCII0, MHOYKECTBaHATYPAITbHBIX
U LETBIX YMCENl, UCIOIb30BaTh MpU3Haku nenumoct uenbix uncen, HOJlu HOK nHarypanbHbIX
HUCCII OJIA peH_IeHI/IH 3ajJa4, HpI/IMeH}ITB aJIFOpI/ITM EBK.HI/II[a;

CBOOOJTHO OTEpUPOBATh MOHATHEM OCTaTKa IO MOMAYJIIO, 3alMChIBaTh HATYpPAJIbHBICYUCTIA B
paSHI/I‘IHBIX IIO3UIIMOHHBIX CUCTEMAX CUHCIICHUA,

CBOOOJIHO OIEPUPOBATh TMOHATHIMHU: KOMIIJIEKCHOE YHUCIO M MHOMXECTBO KOMIUIEKCHBIX
qrcell, TMPEJCTABIATh KOMIUIEKCHBIE YMCIa B alreOpanveckod W TPUTOHOMETPHUYECKOH (dopme,
BBINOJIHATH apu(METUYECKHE OTIepallii C HUMHU M U300pakaTh Ha KOOPAWHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOGOI[HO OIICPpHUPOBATH IIOHATHUAMMU HUppalMOHAJILHBIC, IIOKa3aTCJIbHBIC n
norapu(pMUUECKre HEPABEHCTBA, HAXOAUTh UX PELICHHUS C IOMOLIbIO PABHOCWIIBHBIX IIEPEXO0/I0B;

OCYILECTBIIATh OTOOpP KOpPHEH NpU pEelIeHHMH TPUTOHOMETPUUYECKOTO YPABHEHUS;CBOOOIHO

ONncpupoBaTh IMOHATUEM TPUTOHOMCTPHUYCCKOC HCPABCHCTBO, IMMPUMCHATH HGOGXOI[I/IMBIG

(opMyIbI ISl pellIeHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUPOBATh MOHITUAMHU: CUCTEMA M COBOKYIHOCTh YpaBHEHHUN M HEPaBEHCTB,
PaBHOCHIIBHBIE CHCTEMBI U CHUCTEMBI-CIICACTBHSI, HAXOIUTh PEIICHUS CUCTEMBI U COBOKYITHOCTEH
palMOHANbHBIX, HPPALUOHANBHBIX, [OKAa3aTEeIbHBIX M JIOTApU(PMHUUECKHX YpaBHEHUH WU
HEPABEHCTB;

pelmaTh  palMOHalbHBIE, HWpPpALMOHAIbHBIE, IIOKa3aTelibHble, JorapuMUUecKue H
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COACPIKAINE MOLYJIN U TaPAMETPBI;

IPUMEHSATH ITpauecKue METObI AJIs peIeHUs] YpaBHEHUH M HEPAaBEHCTB, a TaKkkKe3aJau C



napaMeTpaMu; depepanbHaa paboyaa nporpamma | MatemaTtu

MOJICIUPOBaTh pEalbHbIE CHUTYyalld Ha fA3bIKE aireOpbl, COCTABIATH BBIPAKCHHMS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a1a4H, UCCIIEN0BATh IOCTPOCHHBIEMOJEIIH C
MCIOJIb30BAHUEM alllapaTa ajareopbl, HHTEPIPETUPOBATH MOTYYEHHBIN pe3ysbTaT.

DOyHKIUH ¥ TPapUKH:
CTPOUTH TpapUKHd KOMMO3ZHUIHMH (DYHKIUN C MOMOIIBI0 AJIEMEHTAPHOTO HMCCIEAOBAHUS W
CBOMCTB KOMITO3HITHH JABYX ()YHKIIHA;
CTPOUTH TEOMETPHUECKHE 00pa3bl ypaBHEHHI M HEPABEHCTB Ha KOOPJIMHATHOM TIJIOCKOCTH;
CBOOOJIHO OTIEPUPOBATH MOHATUAMHU: TPa)UKH TPUTOHOMETPUIECKUX (YHKIIUA; TPUMEHSTh
GYHKIUY TSI MOISTHPOBAHUS U UCCIIEIOBAHUS PEATBHBIX MIPOLIECCOB.

Hauajia MmaTeMaTH4YeCKOI0 aHAJIN3a:
HCIIOJIB30BATh IMMPOU3BOAHYKO IJId HCCICIOBAHUA (byHKI.[HH Ha MOHOTOHHOCTb H

JKCTPEMYMBI,

HaXoAuTh HauOonbpIIee W  HauMEHbIIee 3HAUYeHUS  (YHKUUM  HENpEephIBHOM Ha
OTpE3KE;

UCIIOJIB30BAaTh IIPOU3BOAHYIO JUTS HAaXO0XJICHUs HaWJIy4lIero peuieHus B

MPUKIIAQJHBIX, B TOM YHCIIE COIMATbHO-DKOHOMHUYECKHUX, 3a7adax, Ui OTMPEACICHUs CKOPOCTH U
YCKOpEHHUsI TIpoliecca, 3aAaHHOro GopMyIion uiiu rpaduKom;

CBOOOJHO OINEPUPOBATH MOHATUSAMH: MEPBOOOPA3Has, OMpPEAETIEHHBIM UHTErpall, HAXOAUTh
NepBOOOpa3HbIe 3JEMEHTAPHBIX (YHKIHMH W BBIYACIATH WHTErpaid mo ¢opmyne Herorona—
Jleiibuuma;

HAXOJUTh IJIOMIAIH TIOCKUX PUTYp B 0OBEMBI TEJ C TOMOIIBIO HHTErPaa;

HUMCTh MNPCACTABJICHHUC O MATCMATHYCCKOM MOJCIIMPOBAHUU Ha NPUMEPC COCTABJICHHUA
mudepeHIATbHBIX YPAaBHCHUH;

pemaTh MPHUKIAIHBIE 33[a4d, B TOM YHCIE COIUAIbHO-IKOHOMHYECKOTO W (PU3UIECKOTO
XapakTepa, CpeICTBAMH MaTeMaTUIECKOTO aHAIH3A.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «'EOMETPUS»
(YTJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJTHEI'O OBIIIET'O OBPA3OBAHMSI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxnaHckoe BOCIMTAHME:

c(OPMHPOBAHHOCTH TPAKAAHCKOM MO3UIMK 00YYaIOIIErocs Kak akTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCHICKOro OOIIeCTBa, MPEJCTABICHHE O MATEMaTHYECKHUX OCHOBaX ()YHKIIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHHUH, MPOIEAYP IPaKIAHCKOTO 00IIecTBa (BBIOOPHI, OIPOCH U APYTOE),
YMEHHE B3alMOJICHCTBOBATH C COLMAIBHBIMH MHCTUTYTaMU B COOTBETCTBHM C UX (QYHKUMSIMH U
Ha3HAYCHHEM;

2) naTpuoTHYeCKOe BOCIIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHUHCKON TPAKIAHCKOW HICHTUYHOCTH, YBAXKEHHUS K MPOINIIOMY H
HACTOALIEMY POCCHUHCKONM MaTeMaTUKH, IEHHOCTHOE OTHOUIEHHE K JOCTHXKEHHUSM POCCHHCKUX
MaTE€MaTUKOB U POCCUKMCKOM MAaTE€MaTHYECKOM IIKOJIBI, UCIIOJIB30BAHUE ITUX JOCTUKEHUN B IPYrUX
HayKax, TEXHOJIOTUSX, cpepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIINTAHHE:

OCO3HAaHHE TyXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoaa, cHopMHPOBAHHOCTH HPABCTBEHHOIO
CO3HAHMS, 3TUYECKOTO MOBECHMS, CBSI3aHHOTO C MPAKTUYECKUM MIPUMEHEHUEM JOCTUKEHUIM HayKu U
JeSITeIbHOCTBIO YUEHOT0, OCO3HAHME JINYHOTO BKJIAJa B TOCTPOSHHE YCTOMYUBOTO OYAYIIEro;

4) 3cTeTMYECKOE BOCIIMTAHUE:



3CTETUYCCKOC OTHOIICHHC K MHPY, BKIHOYas 3CTeTHKy%@mmecﬁﬂﬁoﬁaﬂdﬁm%meﬁﬁﬂaTeN\aTVI
00BEKTOB, 3aJay, pEHICHHWH, pPaCCYXIEHUH, BOCIPUUMYHUBOCTH K MATEMATHUYECKUM aCIEKTaM
pa3JIMYHBIX BUIOB UCKYCCTBA;

5) puznveckoe BocnuTaHME:

c(OpMHUPOBAHHOCTh YMEHUSI MPUMEHSATh MaTeMaTUYeCKUE 3HAHUS B MHTEpecax 30pOBOTO U
Oe3omacHoro obpasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (370pPOBOE MUTAHUE,
cOaaHCUPOBAHHBIM PEXUM 3aHATUN U OTABIXA, PETyisipHas (pu3udeckas akTUBHOCTH), PpU3NIECKOe
COBEPIICHCTBOBAHUE MPH 3aHIATHIX CIOPTUBHO-037J0POBUTEIBHOM NESTEIBHOCTHIO;

6) Tpy10BOE BOCIUTAHME:

TOTOBHOCTh K TPYIy, OCO3HAHWE IIEHHOCTH TPYAOIIOOWs, MHTEpEC K pa3IHuHbIM cdepam
npoeCCHOHATLHON AEATENbHOCTH, CBA3aHHBIM C MAaTEeMaTUKOM M €€ MNPHIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIN BHIOOP Oyaymied mpodeccru W peann30BBIBaTh COOCTBEHHBIC JKU3HEHHBIC
MJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYECKOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO Ha
MNPOTSHDKEHUHM BCEH JKM3HM, FOTOBHOCTh K aKTMBHOMY Y4YacTHUIO B PEIICHHHM MPAKTUYECKUX 3a]ad
MaTEeMaTUYECKON HaIMPaBIECHHOCTH;

7) 3K0JI0rMYecKoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTh ~ AKOJIOTMYECKON  KyJIbTypbl, TIOHMMaHHWE€ BIUSHUS  COIHAJIbHO-
PKOHOMHUYECKUX IPOLECCOB Ha COCTOSHUE MPUPOAHOM M COLMAIBbHOM CpeAbl, OCO3HAHUE
II00ATFHOTO XapaKTepa JKOJIOTHYECKHUX MpoOJeM, OpUEHTAlUs Ha MPUMEHEHHE MaTeMaTHYeCKUX
3HAHUU JUIsI pelIeHUs 33/1a4 B 00JIaCTH OKpY Kalolllel cpelibl, IJIaHUPOBAaHUE MOCTYIIKOB U OLIEHKH MX
BO3MOKHBIX MOCJIEICTBUI JJIs1 OKPY>KAIOILEeH Cpe/ibl;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIECTBEHHOM MPaKTHKH, MOHMMaHHE MaTeMaTUYeCKON HayKu Kak cepbl 4eroBeuecKon
NESITENIbHOCTH, TAroB €€ pa3BUTUS M 3HAUMMOCTH JJISl Pa3BUTHS LIMBHIIM3ALIMY, OBIIAJICHUE SI3BIKOM
MaTeMaTUKd © MaTeMaTH4YeCKON KyJIbTypOHM Kak CpEICTBOM IIO3HAaHUS MHpPA, TOTOBHOCTH
OCYIIECTBIISATh MPOCKTHYIO U UCCIIEA0BATENbCKYIO ACSITENbHOCTh MHAUBUAYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBrble JJornueckue aeiicTBUA:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMaTUYECKHX OOBEKTOB, TIOHITHH,
OTHOWICHUWA MEXKAYy TOHATHAMH, (HOpPMYyIUpOBaTh ONPEACIICHUs] TOHSATHH, YCTaHABIWBATH
CYIIECTBEHHBIA TpPU3HAK KJIAcCU(UKAIMKU, OCHOBAHHS JIsi OOOOINEHUS W CpaBHEHHS, KPUTCPUU
MIPOBOJIMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OopMyIHpoBaTh H TPEOOPA3OBBIBATH CYXKICHHS: YTBEPAUTCIbHBIC U
OTpHUIIATEIIbHBIE, CIMHUYHBIE, YaCTHBIE M OOIIHE, YCIOBHBIC,

BBISIBJISITH MATEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M WM TPOTHBOpeurs B (Qakrax,
JAHHBIX, HAOMIOACHUSIX U YTBEPKACHUSX, IPEIaraTh KPUTEPUU IS BBISBICHHS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUI;

JIeTaTh BBIBOJIBI C HCMOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTHUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHUH, YMO3AKIIOUCHUI 110 aHAJIOTHH;

MPOBOJNTH CAMOCTOSATEIHHO J0KA3aTeNbCTBA MAaTEMATHUYECKUX YTBEPKIACHHH (TMpsSMbIE U OT
MIPOTUBHOTO), BHICTPAUBATh apryMEHTAIIMIO, TPUBOJIUTH MPUMEPHI M KOHTPIIPUMEPHI, 00OCHOBHIBATH
COOCTBEHHBIE CYXKJICHHS U BBIBOJIBI;

BBIOMpATh CHoco0 pemieHus yd4eOHOHM 3ajauu (CpaBHHBATh HECKOJIBKO BapUAaHTOB pEILCHHUS,
BBIOMpaTh HanOOJIee MOIXOSAIINN C YIETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBarenLCKue AeliCTBHA:



WCIIOJIB30BaTh BOIPOCHl KaK HCCIENOBATENLCKUN HHCTPSMEHT biosHan®e; 2 hopmyiaiposatsViaTemary
BONPOCH, (DUKCHPYIOIIME MPOTHBOpPEYHE, Mpo0JieMy, YyCTaHABIMBATh HMCKOMOE H JIAaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

IPOBOJUTh  CAMOCTOSITEJIBHO  CIUIAHUPOBAHHBIA ~ 3KCHEPUMEHT,  HUCCIENOBAHHE  TIO
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OO0beKTa, SBJICHHs, IMPOIecca, BbIIBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMHU, SIBICHUSIMH, IPOLIECCaMU;

CaMOCTOSITENILHO (OPMYIIUPOBATh OOOOIICHUS W BBIBOJABI 1O pE3ylbTaTaM MPOBEAEHHOTO
HAOJIO/IEHUs, MCCIIEI0OBAaHUs, OLEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX PpE3YylbTaTOB, BBIBOJAOB U
000011IeHNI];

[IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE MPOLECCA, @ TAKKE BBIIBUIATH IPEAIOJIIOKEHUA O €0
pa3BUTHU B HOBBIX YCIOBUAX.

Pabora ¢ undopmaumeii:

BBISBJIATH JeUIUTH MH(GOPMALMU, JaHHBIX, HEOOXOAMMBIX Ui OTBETa Ha BOMPOC U MAJIA
peluienus 3anauu;

BBIOMpaTh ~ MHPOPMAIMI0O W3  HCTOYHMKOB  PA3NMUYHBIX  THUIIOB,  aHAJIW3HPOBATh,
CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATH HH(GOPMAIUIO PA3IMUHBIX BUAOB U (HOPM IPE/ICTABICHHUS,

CTPYKTYypUpOBaTh MHGOpPMAIUIO, MPEACTaBIATh €€ B pa3iIMuHbIX (opMmax, WIUTIOCTPUPOBATH
rpaduvecKu;

OIICHUBATh HAJEKHOCTh MHPOPMAIINH 110 CAMOCTOATEIHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KomMMyHMKaTHBHBIE YHUBEpPCAJIbHbIE YYeOHbIe el cCTBUS

OO0menne:

BOCIIPHHUMATh M (OPMYJIMPOBATH CYXKJIEHUS B COOTBETCTBUM C YCIOBHSMH U IEISAMH
00IIeHHs, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHCbMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHHS 110 X0y PeIICHHS 3aa4H, KOMMEHTHUPOBATH ITOJTyYCHHBIN pe3yiIbTaT;

B XO0Je OOCYXKIEHHsS 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMOH TeMbl, HpOOIEeMBbI,
pemaeMoi 3a7auu, BBICKA3bIBAaTh HJIEW, HAIIEJICHHBIE HA MOWCK pEIIEHHs, COMOCTAaBISATh CBOU
CYKICHHS C CYXICHHSAMH IPYIMX YYaCTHHUKOB JAWAiora, OOHApPY)KHMBATh DPA3IMYHE M CXOJCTBO
HO3UIHIA, B KOPPEKTHOU opme POpMyIHpPOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS;

OpPEACTaBIATh PE3yAbTaThbl pEIICHUS 33Ja4yH, OSKCIEPUMEHTa, WCCIEAOBaHMs, IPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (hOpMaT BBICTYIUIEHHUS C YYETOM 3a/ad MPE3CHTAUUHd M OCOOCHHOCTEH
ayAUTOPHN.

PeryasiTuBHble YHHUBepPcaJbHbIe YUeOHbIe 1eHCTBUSA

Camoopranmn3anus:

COCTaBJIATh IUIaH, AITOPUTM pEIIeHUS 3aJaud, BBIOMpPATh CIOCOO0 pEHIeHHS C Y4ETOM
UMEIOUINXCA PECypCcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBaTh M KOPPEKTUPOBATH
BapUaAHTHI pEUICHUH ¢ y4€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb, IMOLIMOHAJIBLHBII HHTEJJICKT:

BJIAJICTh HABBIKAMH ITO3HABATENbHOU Pe(IEKCHM KaK OCO3HAHHS COBEpPILIAEMBIX ICHCTBUU U
MBICITUTENIBHBIX MPOLIECCOB, UX PE3YyIbTAaTOB, BIAJETh CIOCOOAMU CaMONPOBEPKH, CaMOKOHTPOJIIS
Ipoliecca U pe3ynbTaTa peleHNs MaTeMAaTUYECKON 3a1a4u;

IPEIBUIETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HMKHYTh IIPM PEIIEHUM 3aJadd, BHOCHUTH
KOPPEKTHBBI B JEATENIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAWJCHHBIX OIIUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE Pe3yJIbTaTa LIeJU U YCIOBUIM, OOBSICHATH MPUYUHBI TOCTHKEHUS WIH
HEIOCTHKECHUS PEe3yJIbTaTOB JEATEIbHOCTH, HaXOAUTh OIIMOKY, JaBaTh OLIEHKY HMPUOOpPETEHHOMY
OTIBITY.

CoBMecTHas 1eSITEJILHOCTD:



INOHMMATh M MCIIOJB30BaTh IIPCHUMYICCTBA KOMaHnHoﬁe@ﬁmﬂgﬁéﬂm‘iﬁfﬁﬂ mﬁwmmampﬂ\/lammam
penieHnn y4eOHbIX 3a/1ad, MPUHUMATD 1eJIb COBMECTHOH JIEATEIHHOCTH, IJIAHUPOBATH OPTraHU3aIINIO
COBMECTHOH pabOThI, paclpeesiTh BUIbI PadOT, JOrOBApUBATHCS, 00CYKAATh MPOIECC U PE3YIIbTAT
paboThl, 000011aTh MHEHHS HECKOIBKUX JTFOJICH;

y4acTBOBaTh B TPYMIOBBIX ¢Gopmax padboThl (0OCYkIeHHs, OOMEH MHEHHH, «MO3TOBBIC
HITYPMBD» U WHBIE), BBITIOIHATH CBOIO YacTh PabOThl U KOOPAUHUPOBATH CBOU JIEHCTBUS C APYTUMHU
YJIeHaMHd KOMAaHJbI, OIEHWBATh KadeCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMU B3aWMO/IECHCTBUA.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy 11 kiacca o0ydaromuiicst HAyquTCs:

© CBOOOJTHO OMEpUPOBATh TOHATHUSMHU, CBSI3aHHBIMH C [HJIWHIPUYECKOW, KOHUYECKOW U
chepruyecKkoi TOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI IMTOTyUEHNS,

® OIICPUPOBATH MOHSATUSIMHU, CBSI3aHHBIMHU C TEJIAMU BPAIICHUS: IUIMHIPOM, KOHYCOM, cepoil u
HI1apoMm;

e pacIio3HaBaTh Teja BpamieHus (IWIMHAP, KOHYC, chepa M Imap) M OOBICHATH CIOCOOBI
MOJTyYEHUS TeJl BpallleHus;

e Ki1accu(UIMPOBATh B3aMMHOE PACIIONIOKEeHHE C(ephl U TNIOCKOCTH;

® BEIYHCIISATh BEJTMYUHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpaIIeHHs, 0ObEMBI M TLIOIIAIN
MOBEPXHOCTENH MHOTOTPAHHUKOB U TEJ BPAIICHUS, TEOMETPUUYECKUX TEJ C MPUMEHEeHHeM (hopmy;

© CBOOOJTHO OMNEPHPOBATh TOHATUSMHU, CBS3aHHBIMH C KOMOMHAIIMSMH Tell BpAIICHUS W
MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHCAaHHBIA B cdepy W OMHCaHHBIM OKoJio cdepsl, cdepa,
BIIMCAHHAsl B MHOTOTPAHHUK WJTU TEJIO BPAICHHUS,

® BLIYHCIISATH COOTHOLICHUS MEKY TUIOUIAISIMU MTOBEPXHOCTEN U 00BbEMaMH MOAOOHBIX TET;

e 1300paXkaTh M3ydaeMble (DUTYpHI, BBHITIOJHATH (BBIHOCHBIE) TUIOCKHE YEPTEKH W3 PHCYHKOB
MPOCTHIX O0BEMHBIX (PUTYpP: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHHUS TEJ BPALLCHUS;

® 3BJIEKaTh, MHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUeCKUX GUTypax, MPeJCTaBICHHYIO Ha YePTek,aX U PUCYHKAX;

® CBOOOJTHO ONEpUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

® BBITIOJIHATH OTIEpaIH HaJl BEKTOPaMU;

©33/1aBaTh MJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPIUHAT;

e peliaTth TeOMETPUUYECKUE 33J]a4d Ha BBIYHUCICHUE YTJIOB MEXIY MPSMBIMH M TJIOCKOCTSIMH,
BBIUMCJICHHE PACCTOSIHUM OT TOYKM JO IUIOCKOCTH, B II€JIOM, Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/Ia MPU PELICHUH;

® CBOOOJTHO OMEpUPOBATh MOHATHUSMHU, CBS3AHHBIMH C JABM)KCHHEM B IPOCTPAHCTBE, 3HAThH
CBOMCTBA JIBIKCHHI,

® BBITIOJIHATh M300pakeHUsI MHOTOTPAHHUKOB M TeJ BpallleHUs! MpH IMapalljieIbHOM IepeHoce,
[EHTPAJIbHOW CUMMETPHH, 3epKaJIbHON CUMMETPUH, IIPU MIOBOPOTE BOKPYT MPSIMOH, IpeoOpa3oBaHuUs
OO0,

® CTPOUTH CEUEHHUS MHOTOTPAHHUKOB W TEN BpAIICHUS: CEUEHUs HUIMHApa (TapaienbHO H
NEPICHIUKYIIPHO OCH), CEYCHHMs] KOHyca (MapajUielibHbIe OCHOBAaHUIO M TMPOXOJSIINE depe3
BEPIIMHY), CEYCHHUS 1I1apa;

® ICTIOJIb30BAaTh  METOJBl TOCTPOCHHMS CEYCHHH: METOA CJeNOB, METOJ BHYTPEHHEIo
MIPOEKTUPOBAHUSI, METO]I IEPEHOCA CEKYIIEeH MI0CKOCTH;

® JOKa3bIBATh T€OMETPUICCKIE YTBEPIKICHHUS;



®IIPUMEHATh  I€OMETPUUECKHE  (aKTHl IS peméiffse P repeciidmpimdetiika Vagak,VaTematy
IIPEIIOJIaraloIuX HECKOJIBKO IIaroB PEIICHUs, €CIHM YCIOBHMs IPUMEHEHHs 3aJaHbl B SIBHOM U
HessBHOU (opme;

epelmiaTh 3aJadyd  Ha JOKa3aTelNbCTBO MAaTEMATHYECKUX OTHOLUICHMM U HAaXOXKICHHE
FE€OMETPUUECKUX BEJINYUH;

® [PUMEHATh IPOTPAMMHBIE CPEICTBA M JJIEKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMBI IIPH
PELIEHNH CTEPEOMETPUUECKHUX 3a/1a4;

® I[PUMCHATH NOJTYYCHHBIC 3HAHUS Ha NPAKTHKE: CPAaBHUBATh, aHAJIM3UPOBATh U OLICHUBATH
peaJIbHbIE CUTYyallud, NPUMEHSTh W3YyYEHHBIE INOHATHUS, TEOPEMBl, CBOMCTBA B IPOLIECCE IOUCKA
peleHusl MaTeMaTudecku chopMyTupoOBaHHON MPOOIEMbI, MOJICINPOBATh PEANbHbIE CUTYAIlMH Ha
A3BIKE T€OMETPUH, UCCIIEOBATH IIOCTPOECHHBIE MOAEIH C UCIOJIb30BAHNEM F€OMETPUUECKUX MTOHSITHH
U TeopeM, amnmapara anreOpbl, pemaTh MPaKTHYECKUE 3a/aud, CBS3aHHbIE C HaXOXKACHUEM
FE€OMETPUUECKUX BEJINYUH;

UMETb MpPEJCTaBIeHUs 00 OCHOBHBIX JTanax pa3BUTHS TI'E€OMETPUM KaK COCTaBHOM wYacTu
dbyHIamMeHTa
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11 KJIACC
Ha3Banue KonuuectBo OCHOBHBIE BUJIBI ICATEITLHOCTH
pasnena (TeMbI) 4acoB OcHOBHOE cofiep)KaHNe oOyyJaronmxcs

3aKoH OOJBITUX YHCET 5 HepasenctBo Uebrniména. Teopema Pa3bupars qokazarenbcTBa TEOpEM.
UYeobnméra. Teopema beprymmm. OcBauBaTh BRIOOPOYHBII METON
3akoH OonbIKX ynces. BeIOOpouHbIiiMETO T HCCJICIOBAHUM, B TOM YHCJIC B XOJIC
UCCIIE0BAHUMN. MPAKTUYECKON pabOThI
[TpakTrueckas pabota
C UCIOJIb30BaHUEM DJICKTPOHHBIX
Ta0JIUIL

DJIEeMEHThI MaTeMaTUYECKOM 6 I'enepanbHasi COBOKYITHOCTh U OcBauBaTh NOHATHS: TEHEPATbHAS

CTaTUCTHUKHU

cirydyaiiHast BEIOOpKa. 3HAKOMCTBO

C BEIOOPOYHBIMHU XapaKTEPUCTUKAMH.
Onenka cpefHEro ¥ IUCIIEPCUH
reHepaJIbHOU COBOKYITHOCTH

C TIOMOUIBIO BBIOOPOYHBIX
xapakTepucTuk. OLeHuBaHue
BEPOSITHOCTEH COOBITHIA IO BEIOOPKE.
Craructuueckas runotesa. [Ipoepka
MPOCTEUIIIUX TUIIOTE3 C MOMOIIbIO CBOMCTB
U3Y4YEHHBIX PACIPEIECICHUM.
[IpakTrueckas padbora

C UCTIOJIb30BAHUEM AIIEKTPOHHBIX
Ta0JIHIL

COBOKYITHOCTb, BEIOOpPKA, BHIOOPOUHOE
cpeaHee U BEIOOpOYHAs TUCTIEPCHS.
Bberancnste BBIOOpOUYHBIE
XapaKTePUCTUKHU U HA UX OCHOBE
OLICHUBATh XapaKTEPUCTUKU
reHepaIbHOW COBOKYITHOCTH.
OcBauBaTh MOHATHUS: CTATUCTUYECKAS
TUIIOTE3A.

OreHuBaTh BEPOSITHOCTH COOBITUN U
MIPOBEPSITH MPOCTEUIITNE TUIIOTE3bI HA
OCHOBE BBIOOPOUYHBIX JAHHBIX,

B TOM UHCJI€ B XO/I€ TPAKTUUECKOU
paboThl
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HenpepsiBHbIE c1ydalinbie
BEJIMYUHBI (pacIipeicIICHHS),
[I0Ka3aTeIbHOE U HOPMAIbHOE
pacnpeneneHus

[IpuMepsl HENPEPBIBHBIX CIIy4alHbIX
BelnM4nH. OyHKIHA IJIOTHOCTH
BEepOsTHOCTU. PaBHOMEpHOE
pactpenenenue. [Ipumeps! 3anay,
IPUBOJALIMX K IOKA3aTEIBHOMY

Y K HOPMAJIBHOMY PacIpeIEICHUSM.
DyHKIHUA INIOTHOCTA BEPOSTHOCTH
[I0Ka3aTEJIbHOTO PaCIIPENCIICHHUs.
@DyHKIMS ITIOTHOCTH BEPOSTHOCTU
HOPMAJIBHOTO PACIIPENCICHUS

3HAKOMHTHCS MOHSATUSMU: HETIPEPhIBHAS
CiyJaiiHas BeJTMYHHA,HETIPEPHIBHOE
pacmpenenenue, QyHKIIHS TIOTHOCTH
BEpOATHOCTH. HaxouTh BEpOSITHOCTH
COOBITHH IO TAHHOH (HYHKIINH
IIOTHOCTH.

3HAKOMHTECS C MIOHATHIMH:
MOKAa3aTebHOE paclpe/iesieHue,
HOpMaJbHOE pacIpeieiIcHHE.
Briienars mo onucaHuio ciiydyaiHbie
BEJIMYUHBI, pacTpe/ielieHHbIC

10 TTOKA3aTeIbHOMY 3aKOHY,II0
HOPMaJIbHOMY 3aKOHY.

Paz6upars npumeps! 3a1a4,
MPUBOISAIINX K MTOKA3aTeIbHOMY
pacmpeeNieHr 0 U K HOpMaJIbHOMY
pacrpeesieHUI0

Pacnpenenenue Ilyaccona

IlocnenoBaTenbHOCTH OJUHOYHBIX
HE3aBUCUMBIX COOBITHH.

[Ipumep 3agaun, IPUBOASIIEHK
pacnpenenenuto [lyaccoHa.
[IpakTrueckas padbora

C UCIIOJIb30BAHUEM DJICKTPOHHBIX
TaOJIHIL

BoiaensaTs no onuca’uio Cry4aiiHOroonbITa
BEJIMYMHBI, PACIPEECIICHHBIE 110 3aKOHY
Ilyaccona.

Pemars 3ama4uu, B TOM 4nCiI€ B X0z€
MPAaKTUYECKON pabOoTHI C IPHUMEHEHHEM
CTaHJAPTHBIX (DYHKIIMI SJIEKTPOHHBIX TAOIHIT

12
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CBs3b MEXy CITy4aliHBIMU 6 KoBapuanmus 1Byx ciydailHbIX BEJIUYUH. OcBauBaTh MOHATHS: KOBapUALIUS,
BEJIMYNHAMHA Koaddunment xoppensaunu.CoBMecTHbIE K02 (D PUITMEHT KOpPEISIIY, TUHEHHAS
HAOIIOIEHUS ABYX BEIMYUH. BEIOOpOUHBIN 3aBUCHUMOCTb.
KodduUIMeHTKOppenanun. Paznuane Mexay OreHuBaTh XapakTep CBI3U MEXKIY
JMHEHHOM CBA3bIO U IPUYUHHO- CIIy4allHBIMHM BEJIMYMHAMM, UCXOLS U3
CJIEZICTBEHHOM CBA3BI0. JIMHENHAs IIPUPOJBI JaHHBIX U BEIYMCIICHHBIX
perpeccus. [IpakTuueckas padota XapaKTEePUCTHK.
C UCTIOJIb30BAHUEM JIEKTPOHHBIX Hcnonp30Bath quarpamMmbl
TabIuUIL pacceuBaHUs AJ1s1 H300paKEHUS
COBMECTHOT'O PAaCCEMBaHUS TaHHBIX.
Haxoauth k03¢ duninenTs ocu
IyarpamMmbl, B TOM YHUCIIE B XO/I€
MPAaKTUYECKON paboTHI C IPUMEHEHHEM
CTaHJAPTHBIX (DYHKIIHIA
O0600menue u 11 [IpencraBnenne qJaHHBIX C TOMOIIBIO [ToBTOPSITH M3y4YEHHOE W BHICTPANBATh

cucTeMaTu3als 3HAaHUU

TaOJIML ¥ IUarpaMM, ONUcaTeNIbHAs
CTaTUCTHKA, OTIBITHI

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH, BEIYHUCIICHHE BEPOSITHOCTEM
COOBITHH C MPUMEHEHHEM (POPMYIT U
rpadu4ecKux METo0B (KOOpIMHATHAS
npsimasi, IEpPEBO, AUarpaMma Jisepa),
CIIy4daitHbIe

CHUCTEMY 3HaAHUU

13
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BEJIMYMHBI U PACIPEIECIICHHUS,
MaTEMaTHYECKOE OKUAAHNE
CIIy4alHOM BEIMYHHBI

OBIIEE KOJUYECTBO
YACOB I1O ITPOI'PAMME

34
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