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AureOpa u HayaJia aHAJIM3a
MNOSACHUTEJIBHAS 3AITMCKA

VYuebHblil Kypc «Anrebpa W Havajga MaTEeMaTHYECKOTO aHajiM3a» SBISETCS OJHUM W3 Hamboee
3HaYMMBIX B MpOrpaMMe cpeaHero oOmiero oOpa3oBaHuUs, MOCKOJIBKY, C OJHOH CTOPOHBI, OH
o0ecrieynBaeT MHCTPYMEHTAIBHYIO 0a3y Ul U3y4eHHs BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C
JPYroi CTOPOHBI, (GOPMUPYET JIOTHUYECKOE M a0CTPAKTHOE MBIIUICHUE 00YyUJaIOIKUXCs Ha YPOBHE,
HeO6XOZII/IMOM JJIA OCBOCHUA I/IH(l)OpMaTI/IKI/I, 06HICCTBO3H21HI/I$I, HCTOPUH, CIOBECHOCTHU U APYTUX
IMCUMIUIMH. B pamMKkax naHHOTO y4eOHOTO Kypca OOydarouecs OBJaJeBAlOT YHHUBEPCATbHBIM
SI3BIKOM COBPEMEHHON HayKH, KOTOpas (OpPMYJIHUPYET CBOM JOCTH)KEHHS B MaTeMaTHYECKOM
dopme.

VY4eOHbIi Kypc anreOpsl M Hadajl MaTeMAaTHYECKOTO aHAIM3a 3aKJIabIBA€T OCHOBY JUISL YCIICIIHOTO
OBJIaACHUA 3aKOHaAMU (1)I/ISI/IKI/I, XHUMHU, 6I/IOJIOFI/II/I, IIOHUMAaHUuA OCHOBHBIX TeHI[eHHI/If/’I Pa3BUTHA
SKOHOMMKH M OOILLECTBEHHOM JKU3HHU, MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX IIU(PPOBBIX
U KOMIIBIOTCPHBIX TCXHOJIOTHUAX, YBEPCHHO HCIIOJIb30BATh UX IJIA I[&HBHeﬁmero O6pa3OBaHI/I$I n
B HOBCG}IHGBHOﬁ xu3au. B TO Xe BpEMsA OBJIAACHHC a6CTpaKTHI)IMI/I U JIOTUYCCKU CTPOTUMU
KOHCTPYKIUAMU a.nre6pf,1 N MATEMaTUYCCKOTO aHaJIM3a pPasBUBACT YMCHHE HaXOIWUThb
3aKOHOMCPHOCTH, 000CHOBBIBATh UCTUHHOCTB, JAO0OKa3bIBaThb YTBCPXKIACHHA C TTOMOIIBIO
UHAYKIUA M pacCcykaaTb JEeNyKTUBHO, HCIOJb30BaTh 00O0OIIEHHE U KOHKpETH3aluIo,
abcTparvpoBaHHe U aHAJIOTHIO, (POPMHUPYET KPEeaTUBHOE U KPUTHUECKOE MBIIIICHHUE.

B xone usydenust yueOHOro Kypca «AnreOpa M Hauvajsa MaTeMaTHYECKOro aHalln3a» oOydaromuecs
IMOJIy4JaroT HOBBIM OMBIT peIICHUA TPUKIAAHBIX 3aJad, CaMOCTOATCIBHOTO TIMOCTPOCHUA
MaTeMaTH4eCKUX MOJENICH peaqbHBIX CUTYallWil, WHTEPHPETAlMH IOJYYECHHBIX pPEUICHU,
3HAKOMSATCSI ¢ IPUMEPAMU MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPO/IE, HAyKe M UCKYCCTBE, C
BBIJTAIOIIMHUCS] MaTEMaTHYECKUMHU OTKPBITHSIMU M MX aBTOPAMH.

VYueOHbIi Kypc 001agaeT 3HaYNTEIbHBIM BOCIUTATEIBHBIM ITOTEHIMAIOM, KOTOPBIH peanusyeTcs KaKk
yepe3 y4eOHbBIH MaTepHall, CIIoCOOCTBYIOMMK (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK
yepe3 crnenuduky y4eOHOU MesATEeIbHOCTH, TPEOYIOMEH NPOJOIDKUTEIBHON KOHIEHTPALUH
BHUMAaHHUS, CAMOCTOSATEIILHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJY4EHHBII pe3yIbTar.

B ocHoBe wmeromuku oOydeHuss anreOpe M HadalaM ~MaTEeMAaTHYeCKOro aHaimM3a JISKUT
NeATeTbHOCTHBIA NPUHIUI 00y4YeHUS.

B crpykrype yueOHOro Kypca «Anrebpa M Hayaja MaTEeMaTHYECKOTO aHAJM3a» BbIICICHBI
CIIEYIOUINE CO/EPKATEIbHO-METOIMUeCKre JTUHUU: «Yncna u BbUUCHCHU», «DyHKIMH H
rpagukn», «YpaBHEHUSI U HEpaBEHCTBa», «Hadana MaremMaTHueckoro aHanusa», « MHOKECTBa U
Joruka». Bce OCHOBHBIE cCOJEp)KaTEIbHO-METOIMYECKUE JHMHUU HM3Y4aroTCs Ha IMPOTSDKCHUU
IBYX JIeT 0Oy4eHUs Ha YpOBHE CPEIHEro ooOuiero oOpa3oBaHMs, €CTECTBEHHO JOTOJHSIS JAPYT
Apyra W TIOCTENEHHO HACHIIAsACh HOBBIMH TeMaMM W paszznenamu. JlaHHBIA y4eOHBIH Kypc
SBJSIETCS. MHTETPATHBHBIM, IOCKOJIKY OOBEAMHSET B cebe CoAep)KaHHe HECKOJIBbKHX
MaTeMaTUYeCKUX TUCLUIUIMH, TaKMX Kak anreOpa, TPUTOHOMETpUs, MaTeMaTUYeCKUH aHalu3,
TEOpUs MHOKECTB, MaTemMaTHueckas joruka u jpyrue. [lo Mepe Toro kak oOyuarommuecs
OBJIaZIEBAIOT BCE OoJjiee MIMPOKUM MaTEMaTHUECKUM ammaparoM, y HHX MOCIElI0BaTeIbHO
(dopMHUpyeTCsT U COBEPIICHCTBYETCS YMEHHME CTPOUTh MAaTeMAaTHUECKyI0 MOJENb peaJbHOMN
CUTYalluu, NMPUMEHATh 3HAHMS, MOJyYeHHbIE NMPH HM3Y4YEHUM YUeOHOro Kypca, JUIs pelIeHHs
CaMOCTOSITENIbHO C(POPMYTUPOBAHHONM MaTeMAaTHUECKOM 3ajjaud, a 3aTeM HHTEPIpPETHPOBATH
CBOU OTBET.

ConepxaTenbHO-MeTOAMUEeCKast TUHUS «Huca ¥ BBIYMCICHUS» 3aBepliiaeT (OPpMHPOBAHUE HABBIKOB
UCIOJIb30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO Ha4aTO Ha yPOBHE OCHOBHOTO OOIIEro



obpazoBanus. Ha ypoBHe cpemnero oOmiero oOpa3oBaHus 0CO00O€ BHHUMAHHE YACTSETCS
(hOpMHUPOBAHHUIO HABBHIKOB PAllMOHAILHBIX BBIUYMCIICHUH, BKIIOYAIOIIUX B CE€0sl MCIIOIH30BAHHE
pa3nuuHbIX GOpM 3amUCH 4YHCIia, YMEHHUE JelaTh MPHUKUIKY, BBIIOJHITH NPUOIKEHHBIC
BBIYHCIICHUS, OIICHUBATh YHCIIOBBIC BBIPAKEHUsS, paboTaTh ¢ MaTeMaTUYECKHMH KOHCTAHTaMH.
3HaKOMBbIE OOYYAIOIIMMCSl MHOXKECTBA HATYPAJIbHBIX, IIEJIBIX, PAIMOHATBHBIX U JCHCTBUTEIBLHBIX
yycesl JOIOJIHAIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4YHCENl. B KaxaoM U3 3THX MHOXECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIE €My CreUM(UYECKUE 33/1a4d U OTEepaliy: JICICHUE HaIelo,
OTIEPHPOBAHME OCTATKAMH HAa MHOXKECTBE IEJIBIX YHCEN, 0COObIe CBOWCTBA PAIlMOHAIBHBIX U
HppalMOHAJIbHBIX YHCEN, apu(PMETHUECKUE OTIEepaliy, a TAK)KE U3BJICUEHUE KOPHS HAaTypaJbHOI
CTENIEHH Ha MHOXKECTBE KOMIUIEKCHBIX 4Mces. biaromapst mocieaoBaTelbHOMY DPACHIMPEHUIO
Kpyra HCIOJb3YEMbIX YUCET U 3HAKOMCTBY C BO3MOYKHOCTSIMH MX TPUMEHEHUS JUIsl pErIeHUs
pa3IMyYHbIX 3a]1a4 (popMHUpyeTcs MpeACcTaBIeHUE O €AMHCTBE MaTEMaTUKU KaK HAYKU U €€ poJiu B
MIOCTPOEHUU MOJIETIEN peaslbHOT0 MUPA, IUPOKO UCIOJIB3YIOTCS 000011IeHNEe U KOHKpETH3alusl.

Jluaus «YpaBHEHUS M HEPABEHCTBA» peallu3yeTcsl Ha MPOTSDKEHUU BCEro OOydyeHHs Ha YPOBHE
cpenHero oobmiero oOpa3oBaHMs, MOCKOJbKY B KaxaoM paszzene [IporpamMMbl mpeaycMOTpeHO
pelleHre COOTBETCTBYIOIIMX 3agad. B pesynbrare oOydaromuecs OBIAAEBAIOT Pa3IUYHBIMU
METOJIaMU DPEIICHUS PAlMOHATBHBIX, UPPAMOHATBHBIX, MTOKA3aTEIbHBIX, JIOTAPU(OMHUUESCKUX U
TPUTOHOMETPUYECKUX YpaBHEHUW, HEPAaBEHCTB M CHCTEM, a TakxXKe 3a/Jad, CoJeprKaliux
napameTpsl. llomydeHHbIE yMEHHUS IIMPOKO HCHOJB3YIOTCS NMPU HCCIAEAOBAHMU (GYHKUIUNA C
MOMOIIBI0 TMPOU3BOJHOM, MpH peHIeHHH TMPHUKIATHBIX 3ajjad W 3a7ad Ha HaXoXKJCHHE
HauOOJIBIINX W HAUMEHBINNX 3HaueHUN (yHKIUU. J[aHHAs conepkaTenbHas JHHUS BKITIOYAET B
cedst Takke (OPMHUPOBAHWE YMEHHUW BBITIOJHATH pacd€Tsl 1Mo ¢opMyliaM, MpeoOpa3oBaHUs
paloOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHMM, a TaKKe BBIPAKEHUH,
coJlepKalluX CTerneHu M Jjorapudmel. braromaps wu3ydeHuio airedpandeckoro Marepuana
MPOUCXOJUT  JajibHEHIee pa3BUTHE AJITOPUTMHUYECKOTO U aOCTPaKTHOTO  MBIILICHUS
oOyuaroniuxcs, GOpMHUPYIOTCS HABBIKU JIEAYKTUBHBIX PACcCYXJAEHUH, paOOThl ¢ CUMBOJILHBIMU
(dbopmamu, mpencTaBiICHHs 3aKOHOMEPHOCTEH M 3aBUCHMOCTEN B BUJE PAaBEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3pPpeKTUBHbIE HHCTPYMEHTHI Ui PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 33124, HATJISHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK S3bIKa HAyKH.

CopepxarenpHo-mMeroanueckass JuHUS «DyHKIUU U TpaduKW» TECHO NEpeIvieTaeTcs ¢ IPYTUMH
JUHUSAMU Y4eOHOTO Kypca, IOCKOJbKY B KaKOM-TO CMbICIe 3afaéT IOCJIeJOBAaTeNbHOCTD
W3ydeHuss Marepuana. V3yueHue CTenmeHHOH, IOKa3aTeNbHOM, JIorapuPMUYECKON U
TPUTOHOMETPUYECKUX (PYHKUIMNA, MX CBOMCTB M TpaduKOB, HCHOIb30BaHUE (DYHKIUN s
pelieHus 3ajady U3 APYruxX Y4eOHBIX NPEIMETOB M pealbHON >KM3HH TECHO CBS3aHO Kak C
MaTeMaTHYeCKUM aHaJIM30M, TaK M C pelIeHHeM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom Gombioe
BHMMaHUE yjensercs (OPMUPOBAHUIO YMEHHS BBIpaKaTh (OpMylaMU 3aBHCHUMOCTH MEXIY
pa3IMYHBIMU BEJIMYMHAMH, HCCIENOBaTh MONy4YeHHbIe (YHKIMU, CTPOUTh HX TpaduKH.
Martepuan »5TOil coaepaTelbHON JMHUM HaleJIeH Ha pa3BUTHE YMEHHH U HAaBBIKOB,
MO3BOJISIIOIIMX ~ BBIPAKATh 3aBHUCHMOCTHM MEXKAY BEIMYMHAMH B  pa3iuyHOM  (opmMme:
aHAIMUTUYEeCKOW, Tpaduueckod u croBecHO. Ero wu3ydeHwe crnocoOCTBYeT pPa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTH K  OOOOIMIEHHIO U  KOHKpETH3alluH,
HCIIOJIb30BAHUIO aHAJIOTUH.

CopepxarenpHas nuHHs «Hagana MareMaTH4eCKOTO aHaln3a» MO3BOJIAET CYIIECTBEHHO PACHIMPUTH
KpYT KaKk MaTeMaTU4YEeCKHX, TaK U MPUKIATHBIX 3a/1a4, TOCTYITHBIX 00y4YaoIUMCs, TaK KaK y HUX
MOSIBJISIETCSI BO3MOXKHOCTD CTPOUTH TpadUKU CIOKHBIX (DYHKITHH, ONIpeesITh X HAauOOMIbIINE U
HAaUMEHBIIINE 3HAYCHUS, BBIUUCIATH IUIOMAAn GUryp u 0OBEMBI TN, HaXOAUTh CKOPOCTH M



yCKOpeHUusi TporeccoB. JlaHHas colep)kaTeNbHas JHHHS OTKPHIBAET HOBBIE BO3MOXHOCTH
MOCTPOCHHUSI MATEMAaTUYECKUX MOJEIEH peaTbHBIX CUTYAIlWi, MMO3BOJSET HAXOIUTh HAWITyUIlIee
pelieHre B MPUKIAAHBIX, B TOM YHUCIIC COIMATbHO-IKOHOMHUYECKUX, 3a7adax. 3HAKOMCTBO C
OCHOBaMH MAaTeMaTHUYECKOTO aHallM3a CIOCOOCTBYET Pa3BHTHIO aOCTPAaKTHOTO, (OPMATBHO-
JIOTUYECKOTO W KPEATUBHOTO MBINUICHUS, (OPMHUPOBAHUIO YMEHHUI pacro3HaBaTh MPOSBICHUS
3aKOHOB MAaTEMATHUKH B HayKe, TEXHHWKE M MCKyccTBe. OOyJarommecs y3HAIOT O BBLIAFOIIAXCS
pe3yibTaTax, MOJyYeHHBIX B XOJ€ Pa3BUTHS MAaTEMATHKHU KaK HAyKH, U 00 UX aBTOPaX.

CopepxarenpHO-MeTOAMYECKast JTHHUS «MHOKECTBA U JIOTHKA» BKJIFOUACT B CEOs 3JIEMEHTHI TEOPUH
MHOXECTB M  MaTeMaTH4YeCKOW JIOTUKUA. TEeOpeTHKO-MHOKECTBCHHBIC  IPEICTABICHUS
MIPOHU3BIBAIOT BECh KypC HIKOJILHOW MaTeMAaTWKH M TPEUIaraloT HamOoJiee YHHBEpPCATbHBIN
SI3BIK, OOBEMHSIONINI BCE pa3/ieibl MAaTEMATHKH U €€ TPUIIOKEHUN, OHH CBS3BIBAIOT Pa3HBIC
MaTeMaTHYeCKHe JUCHUIUIMHBI W WX TPWIOKCHUS B eAuHOe Iernoe. [1o3ToMy BaxkHO IaTh
BO3MOXHOCTh OOYYarOMIEMYCsl TMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIM S3BIK COBPEMEHHOMU
MaTEeMaTHKH U UCIIOJIB30BaTh €0 JUIS BRIPAKCHHSI CBOMX MBICIICH. [[pyruM BaKHBIM TIPU3HAKOM
MaTeMaTHKH KaK HAayKH CJEIyeT NIPHU3HATh CBONCTBEHHYIO €M CTPOTOCTh OOOCHOBaHHWHN U
CIIeZIOBaHUE OTPENEIEHHBIM TPAaBUIIaM TIOCTPOCHUS JT0OKA3aTeNLCTB. 3HAKOMCTBO C DIIEMEHTaMHU
MaTeMaTHYeCKOW JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYCCKOTO MBIMUICHUS OOYyJaroIIuXcs,
MTO3BOJISICT UM CTPOUTH CBOM PACCYXKJCHHUS HA OCHOBE JIOTHUSCKUX MPABHII, (OPMHUPYET HABBIKH
KPUTHUYECKOTO MBIIIJICHHSL.

B ydeOHOM Kkypce «Anrebpa W Hayaja MaTEeMAaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYeCKOTO MOJCITUPOBAHUS, KOTOpPBhIE IPHU3BAHBI CIOCOOCTBOBATH (POPMHPOBAHH IO
HABBIKOB IIOCTPOCHUST MOJICNICH pealTbHBIX CUTYAIlMi, UCCIIEAOBAHUS STHX MOJIENICH C TIOMOIIBIO
ammapara anreOpbl ¥ MaTeMaTHYeCKOTO aHaln3a, WHTEPIpPETAIMU IOJy4CHHBIX PEe3YIbTaToB.
Takwe 3amaHus BIUICTEHBI B KAXABIH M3 pa3leioB MPOTPaMMBI, MMOCKOJBKY BECh MaTepHal
y4eOHOTO Kypca IIUPOKO HCHOJB3YeTCs IS PEIIeHUs MPHKIAAHBIX 3amad. [lpu pemeHuu
peambHBIX TPAKTUYECKUX 3aJad OOydJarolmuecs pa3BUBAIOT HAOIIONATENFHOCTh, YMEHHE
HAXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, WCIOJIB30BaTh AaHAJIOTHIO, 0000maTh W
KOHKPETU3HPOBaTh MpooOieMy. JlearenbHOCTh 1O (OPMHUPOBAHHUIO HABBIKOB PEIICHHUS
MPUKIIAJIHBIX 3a/la4 OPTaHU3yeTCs B IPOIIECCe M3YUEHUS BCEX TeM Y4eOHOro Kypca «Anredpa u
Havaja MaTeMaTHYEeCKOTO aHaIH3ay.

Ha u3ydenue yueOHOTO Kypca «AnreOpa u Havalla MaTeMaTHYEeCKOT0 aHAIN3a» OTBOIUTCS 272 Jaca: B
10 ximacce — 136 gacoB (4 gaca B Henento), B 11 kimacce — 136 yacoB (4 yaca B HEJICIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Ymncna v BbIYUCICHUS

Paumonansupie  uucna. OOBIKHOBEHHBIE U JIECATUYHBIE JpOOHM, TMPOIEHTHI, OECKOHEUHBIE
nepuoauueckue apodu. Ilpumenenue qpodei 1 NpOLEHTOB /s PEIEHUs IPUKIAIHBIX 3a/1a4 U3
pa3IMYHBIX OTPACiEll 3HAHUW U PeajbHOW KU3HU.

JlelicTBuTenpHble uyncaa. PannoHanbHble U UppalMOHANIBHBIE YKciIa. ApU(METHUUECKUE ONepaluu ¢
JNEHUCTBUTENBHBIMU YUCIaMHU. MOIyb IEHCTBUTEIILHOTO YKcia U ero ceorctpa. [IpubmmkEénnbie
BBIYMCIICHUS, IPAaBUIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA Pe3yJibTaTa BIUMCICHUM.

Crenenp c uensiM nokaszateneM. bunom Helorona. Mcnonbp3oBanue moaxonsiiedt Gpopmbl 3amucu
JNEMCTBUTENBHBIX YUCEN ISl pELICHUsI TPAKTUYECKUX 3a7a4 U IPEJCTABICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypaIbHOW CTENEHH U €ro CBOICTBA.

CreneHs ¢ pallMOHAIBHBIM [T0OKA3aTEIeM U €€ CBOWCTBA, CTENEHb C JEHCTBUTEIbHBIM MTOKA3aTEIIEM.

Jlorapudwm uncna. CoiictBa jorapudma. JleciTHIHbIC U HATypaIbHBIC JIOTApU(PMBI.

CuHyc, KOCUHYC, TaHT€HC, KOTAaHT€HC YUCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa.

YpaBHeHHUsI M HEPABEHCTBA

ToxnecTBa U TOXJECTBEHHBbIE NpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb ypaBHEHUs. PaBHOCHIIbHBIE
ypaBHEHUS U ypaBHEHUs-cieacTBUsA. HepaBeHCTBO, pelleHne HepaBeHCTBRA.

OcHOBHBIE METOJABI pELIEHUS UENbIX M JAPOOHO-pAllMOHAIBHBIX YpPaBHEHHM UM HEPAaBEHCTB.
MHorousieHsl OT OJHOM IEpPeMEHHOH. JleleHrMe MHOrOYiIeHa Ha MHOTOYJIEH C OCTAaTKOM.
Teopema besy. MHoroweHs! ¢ nensiMu ko3 dunuenramu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAKEHHM, COIEPKAIINX CTETIEHU U KOPHU.

Hppaunonansusie ypaBHeHHs. OCHOBHBIE METO/IbI PEIIEHUS UPPALMOHAIBHBIX YPABHEHU.

[TokazarenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PEICHUS [T0KA3aTEIbHBIX YPAaBHEHUM.

[IpeoGpa3oBanue BhIpaKEHUH, COIEPKALIUX JOrapu(MBbI.

Jlorapudmuueckue ypaBHeHUsI. OCHOBHBIE METO/IbI PEIICHHUS JIOrapuPMUUECKUX YPABHEHHM.

OcHoBHble TpuroHomerpuyeckue (opmynsl. IIpeobpazoBaHue TPUTOHOMETPHUUECKUX BBIPAKECHHM.
Peurenne TpuroHoMeTpUYECKUX YPABHEHU.

Pemienue cucreMm JMMHEWHBIX ypaBHEHUN. Marpuila CUCTEMBI JIMHEHHBIX ypaBHEHHI. OnpenenauTtelib
MaTpullbl 2X2, €ro TEeOMETPUYECKUU CMBICI M CBOMCTBA, BBIYMCICHUE €r0 3HAYCHUS,
MIPUMEHEHHUE ONpEICNUTENs JUIsl pElIeHUsT CHCTeMbl JIMHEHHBIX YypaBHEHUW. Pemenue
MPUKIIAJHBIX 3a/1a4 C MOMOILBK CUCTEMBbI JIMHEMHBIX ypaBHEeHU. VccienoBanue nocTpoeHHOU
MOJIEJIH C MOMOILBIO MAaTPUI] U ONIpEAEIUTENEH.

[TocTpoeHne mMaTeMaTHYECKUX MOJENEH pealbHOM CUTYallud C MOMOUIbIO YPABHEHUN U HEPABEHCTB.
IIpumeHeHre ypaBHEHMM M HEPAaBEHCTB K PELICHUI0 MAaTEeMaTMYECKHX 3aJad M 3aJad U3
pa3nuYHbIX 00JacTell HAyKU U pPeanbHOM KU3HHU.

DyHKUUH U TPaPUKHU

OyHKIMA, crnocoObl 3anaHus ¢GyHKUuU. B3aumHo oOpathbie ¢yHkiuu. Kommnosuums (yHKUIHH.
I'padux GpyHKIIMH. DIeMeHTapHble MpeoOpa3oBaHus rpaguKkoB GyHKIUH.

OOGnacte omnpeneneHus M MHOXKeCTBO 3HaueHMM QyHkuuu. Hymu ¢dyakuun.  IIpomexyrku
3HaKonocTostHCTBA. UETHble M HeuéTHble QyHKUUH. [lepuognueckue QyHKiuu. IIpomexyTku
MOHOTOHHOCTH (DyHKIMHU. MakcuMyMbl 1 MUHUMYMBbI QyHKIMH. HaunOosnbiiee u HauMeHbIlee
3Ha4YeHUs (PYHKIUN Ha IPOMEXKYTKE.



JluneitHas, KBaapaTHyHas ¥ JPOOHO-JTMHEWHAs (YHKIMH. DIJIEMEHTapHOE HCCICAOBAaHUE W
MMOCTPOCHHUE UX TPAPHKOB.

Crenennas pyHKIMS ¢ HaTypaJbHBIM U LIEJBIM Moka3ateneMm. EE cBoiictBa u rpaduk. CBoiicTBa u
rpaduK KOpHs N-0i CTeNeH! KaK PyHKIIMH 0OpaTHOM CTETIEHU C HATYpalIbHBIM ITOKa3aTelIeM.

[ToxazaTenpHast u Jorapupmudeckas GyHKINU, UX CBOWCTBA U rpaduku. Vcrmons3oBaHue rpadhukoB
GyHKUIUH 0151 peteHus] ypaBHEHHIA.

TpuroHomeTrpruueckass OKpPYXHOCTb, OIIPEIEICHUE TPUTOHOMETPUUYECKUX (PYHKUHUH YHUCIOBOIO
aprymMeHra.

OyHKUMOHANbHBIE 3aBUCHMOCTH B peallbHbIX IIpoleccax U sBICHUSX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Havyana maTemaTu4eckoro anajmsa

[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCTEAOBATEIbHOCTEH. MeTo T MaTeMaTHYECKONW HHIYKIIUH.
MoHOTOHHBIE M OTpaHUYEHHBIE  MOCIEAOBaTENbHOCTU.  Mcropus  BO3HMKHOBEHUS
MaTeMaTHYECKOIro aHaJIN3a KaK aHaJln3a OECKOHEUYHO MaJIbIX.

Apudmernueckas M TeOMeTpUuecKash TIporpeccud. beckoHeuHO yObIBaroIias TeoMeTpuyecKas
nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH T€OMETpUYECKOW mporpeccuu. JIMHEHHBIN H
SKCIIOHEHIMAIBHBIA pocT. Yucino e. DopMyna CHOXKHBIX IpOLEHTOB. lcmosb3oBaHue
MIPOrPEeCCUu AJIsl pelIeHHs pealbHbIX 3a/1a4 MPUKIIAIHOTO XapaKTepa.

HenpepriBHble QpyHKIIMU U UX cBoiicTBa. Touku pa3pbiBa. ACUMNTOTHI rpadukoB pyHkiuil. CBoiicTBa
GyHKIMI HeNpepbIBHBIX Ha OTpe3ke. MeToJ HHTEpBaJOB [UIsl pEIIeHHs] HEpPaBEHCTB.
[IpumeHeHne CBOMCTB HEMPEPHIBHBIX (YHKIIMM JUIsl pelIeHUs 3a/1a4.

[lepBas u BTOpas mpousBoaHble QyHKIMH. OmnpeneneHrue, reOMETPUIECCKUN U (U3HUYECKUN CMBICI
MPOM3BOIHOM. YpaBHEHHE KacaTeIbHOU K TpaduKy QyHKITUH.

[IpousBonHbie 3ieMeHTapHBIX (QyHKUMNA. [Ipous3BomHas CyMMBbI, NPOU3BENCHHS, YaCTHOIO U
KOMTIO3HUITUH (DYHKITUH.

MHokecTBa M JIOTHKA

MHO3K€eCTBO, onlepallud HajJl MHOXKECTBAMH U UX CBoMCTBa. Jluarpammel Ditniepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOT'0 aIllapara Jjsl ONHUCAaHUs PEAbHBIX IMPOLIECCOB U SIBICHUM, IPHU
pELIeHUH 3aJa4 U3 IPYTUX y4eOHbIX TPEIMETOB.

Omnpenenenue, TeopemMa, CBOWCTBO MAaTeMaTH4YECKOrO0 OOBEKTa, CIENCTBUE, J0Ka3aTelIbCTBO,
PaBHOCUJIbHBIE YPABHEHUS.

11 KJIACC

Yuciaa 1 BbIYMCTIEHUS

Hatypanbubie u unensie uncna. I[lpuMeHeHne NpuU3HAKOB AETUMOCTU LEJIBIX 4YHCEN, HauOOJBIIMIA
oomuii nenmurens (manee — HOJI) n naumensinee obmee kpatHoe (nasee — HOK), ocrarkoB mo
MOJyIt0, anroput™Ma EBkiuaa 1uist perienrs 3a1a4 B IEeTbIX Ynciax.

KowmmnekcHsie uncna. Anredpandeckast # TpPUTOHOMETpUYECKast POPMBI 3aITMCH KOMILIEKCHOTO YHCIIA.
Apudmernueckue onepanuu ¢ KOMIUIEKCHBIMU dnciaMu. M300paxxeHne KOMIUIEKCHBIX YHCeN Ha
KoopauHaTHOU miockoctu. @opmyna Myaspa. KopHu N-oif cTeneHn w3 KOMITJIEKCHOTO YHMCIA.
[TpuMeHeHre KOMIUIEKCHBIX YUCEIN IS pelIeHnus GU3NUECKUX U TEOMETPHUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema U COBOKYITHOCTh YpaBHEHUN U HEPAaBEHCTB. PABHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHS.
PaBHOCHIIbHBIEC HEPABEHCTBA.



O10op KOpHEH TPUTOHOMETPHUUYECKHX YPABHEHHH C TMOMOIIBI0 TPUTOHOMETPUYECKON OKPYKHOCTH.
Pemenune TpuroHoMeTpuuEeCKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHHS TOKA3aTEeIbHBIX U JIOTaPU(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLICHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METO/BI PELIEHUS CUCTEM M COBOKYIHOCTEH palOHAIbHbIX, HPPALMOHAIBHBIX,
[I0Ka3aTeIbHbIX U JOrapu(pMUUECKUX YpaBHEHUH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaAMETPAMH.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELIEHUI0 MAaTEMAaTUYECKUX 3aJad U 3ajad U3
pa3aMyYHbIX 00JaCTe HayKU U peanbHOM >KM3HU, HHTEPIIPETALMSI IOJIyYEHHBIX PE3YyIbTaTOB.

DyHKIUH U rpaGUKU

I'padpuk xomnosumuu ¢yHkumil. ['eomeTpuyeckne o00pa3bl ypaBHEHUH W HEpPaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpruueckue GyHKIHMH, UX CBOWCTBA U TPAPUKH.

I'padmueckue MeTonbl pelieHysl ypaBHEHUH U HepaBeHCTB. 'paduueckue METOAbl pelIeHus 3ajad
rapamMeTpamu.

Ucnonws3oBanne rpadukoB (GyHKIUN I HCCIEIOBAHUS TIPOIECCOB M 3aBUCHUMOCTEH, KOTOpBIE
BO3ZHUKAIOT MPHU PELICHUH 3a/1a4 U3 APYIHX YUEOHBIX MPEAMETOB U peaIbHON KU3HU.

Hayana maTreMaTH4ecKoro aHajmsa

[IpumeHeHne MPOU3BOJHOM K MCCIEAOBAHMIO (DYHKIMH HAa MOHOTOHHOCTb U OKCTPEMYMBI.
Haxosxenne HanOoIbIIIeT0 M HAMMEHBIIIETO 3HAUYEHUH HETIPEPHIBHON (DYHKIIUU HA OTPE3KeE.

[IpumeHenre NpOM3BOAHOMN Ul HAXOXKJIEHUS HAWIYYIIEro peuieHHus] B NMPUKIAJHBIX 3aJadax, Ul
oTpe/ieNieHUs] CKOPOCTH U YCKOPEHHS Mpoliecca, 3aJaHHOTo (popMyIioi min rpadukoM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO IepBooOpa3HbIX. [lepBooOpa3Hble 31eMEHTApHBIX (DYHKIIHA.
[IpaBuna Hax0XAEHUS TEPBOOOPAZHBIX.

Nuterpain. ['eomeTpuuecknii CMBICT HHTETpaNIa. Beraucienne onpeaenéHHOTO HHTErpaia no Gopmye
Hprorona-JleitOauma.

[Ipumenenne mHTErpana A HaXOKJIEHUS IUIOIAAe MIockuX ¢uryp u oO0bEMOB reOMETPHUECKUX
Tel.

[Ipumeps! pemennii quddepeHnnaIbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJEIMPOBAHUE PEeallbHBIX
MIPOLIECCOB C MOMOIIBI0 AU PepeHInaTbHBIX YpaBHEHHH.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA «AJI'EGPA 1 HAUAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YTJIVBJIEHHBIM YPOBEHb) HA VYPOBHE
CPEJIHEI'O OBIIIETI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa’aaHcKOro BOCIUTAHMS:

c(OPMHUPOBAHHOCTH TPAKIAHCKOW MO3UIUU 00YJAFOIIETOC KaK aKTHBHOTO W OTBETCTBEHHOTO 4JICHA
poccHiickoro oOIIecTBa, MPEICTABICHHE O MAaTeMAaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHHUH, MPOLENYyp Tpa)xIaHCKOTO oOImiecTBa (BBIOOPHI, OMPOCH U
JPYroe), yMEHHEe B3auMOJIEHCTBOBATh C COIMAIBLHBIMU WHCTUTYTaMH B COOTBETCTBHU C HX
(GYHKIUSIMHU ¥ HAa3HAUYCHUEM;

2) NaTPpMOTHYECKOTO0 BOCITUTAHMS:

c(OPMUPOBAHHOCTh POCCHUICKOM TIpakJaHCKOM MAEHTUYHOCTH, YBAaXEHHS K TMPOLUIOMY U
HACTOSIIEMY POCCHUIMCKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCUMCKUX
MAaTE€MaTUKOB M POCCHUMCKOW MATEeMaTUYECKON IIKOJbI, UCMOJb30BAHUE ITHUX IOCTH)KEHUH B
JIPYrUX HayKax, TEXHOJOTHIX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHE JIyXOBHBIX IIEHHOCTEH POCCHUHUCKOTO Hapoja, CGHOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUSI, STUYECKOTO TIOBEACHHS, CBSI3aHHOTO C MPAKTHYECKUM TPUMEHEHUEM JIOCTHIKEHUUN
HAYKH M JESATEIbHOCTHIO YYEHOTO, OCO3HAHME JMYHOrO BKJIaJa B IMOCTPOEHUE YCTOMYHBOIO
Oynymuiero;

4) 3cTeTMYEeCKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHHE K MUY, BKIIIOUasi SCTETUKY MaTeMaTHYEeCKUX 3aKOHOMEpPHOCTEN, 0OBEKTOB,
3a/1a4, PEIIeHUM, pacCyXIE€HUW, BOCIPUUMUYUBOCTh K MAaTEMaTUYECKUM acleKTaM pa3InYHbIX
BHJIOB HCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

chOpPMUPOBAHHOCTh YMEHMsI TMPUMEHSATh MaTeMaTHYeCKUe 3HaHWA B HMHTEpecax 3J0pPOBOrO U
0e3omacHOro 00pa3a JKW3HM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (30pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHI U OTAbIXA, peryisipHas (Gu3nueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHON J€ATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYHdy, OCO3HAHME LEHHOCTU TPYAOIIOOMs, HHTEpeC K pa3lu4yHbIM cdepam
podecCHOHANBHOM NEesTeNbHOCTH, CBSI3aHHBIM C MATeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIE
KU3HEHHBIC IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4eckoMy oOOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HallPaBJIECHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh DKOJOTUYECKOW KYIbTYphl, MOHUMAHUE BIHUSHUS COIUATBHO-DKOHOMUYECKHX
MIPOLIECCOB HA COCTOSTHUE MIPUPOTHON U COIMANBHOMN CpeJibl, 0CO3HAHKE TTI00ANbHOTO XapaKkTepa
9KOJIOTHYECKUX MpoOIeM, OPHEHTAllUsl Ha MPUMEHEHNEe MaTeMaTHYeCKIX 3HaHUN Ui pelieHus
3ama4 B 00JacTU OKpYXalolled cpeipl, MIaHUPOBAHHE MOCTYNKOB U OLIGHKH MX BO3MOKHBIX
MOCJIEACTBUH ISl OKPYXKAIOILEH Cpebl;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:



c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
OOIIECTBEHHON NPAKTUKM, MOHMMAHHE MAaTEMaTUYeCKOM HayKd Kak cdepbl 4YeIoBEeYeCKOH
JEATEIbHOCTH, JTalloB €€ Pa3BUTHUs M 3HAYMMOCTH JUIsl PAa3BUTUsA LIMBWIM3ALMU, OBJIAJICHUE
S3bIKOM MaTE€MaTUKM M MaTEeMaTHYeCKOW KyJIbTYypOM Kak CpEeACTBOM IIO3HAaHWS MHUDA,
TOTOBHOCTB OCYILIECTBIISITh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO ACATENbHOCTh HHANBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS

Ba3oBble joruyeckue neicTBus:

BBISIBIISITh M XapaKTePU30BaTh CYIIECTBEHHBIC IPU3HAKH MAaTEMaTHYCCKHX OOBEKTOB, ITOHSTHIA,
OTHOIICHUA MEXIy TOHITHIMH, (OPMYIUPOBATH OIPEACICHUS TMOHSATHHA, YCTaHABJIUBATH
CYIIIECTBEHHBI MPHU3HAK KJIacCH(HUKAIINN, OCHOBAHUS I 000OIIECHUS U CPaBHEHUS, KPUTCPUHU
MIPOBOJIMMOTO aHAITN3a;

BOCIIPHHUMATh, (DOPMYIIMPOBATh U MTPEOOPA30BHIBATH CYXICHHS: YTBEPAUTEIBHBIC M OTPHUIIATEIHHBIE,
¢IMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTHUBOpEYHS B (akTax, IaHHBIX,
HaAOJIOJICHUSAX W YTBEPXKACHHSX, MpEiaraTbh KPUTCPUU JUIS BBISABJICHHS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUNI;

JIeNIaTh BBIBOJIBI C MICIIOJIH30BAaHUEM 3aKOHOB JIOTHKH, JICTYKTHBHBIX U WHIYKTUBHBIX YMO3aKITIOUCHHUH,
YMO3aKJIIOUEHUH 110 aHAJIOTUH;

MPOBOJUTH CaMOCTOSITENbHO JIOKa3aTeIbCTBA MATEMaTHYECKHX YTBEPXKIEHUH (MpsMble U OT
MPOTUBHOTO), BBICTPAaWBaTh AapryMEHTAlMIO, TNPUBOJUTH MPUMEPHI U  KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBO/JIBI;

BBIOMpATh CrIOCO0 pernieHust yueOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHMsI, BRIOUPATh
HauboJee MOAXOAAIUHN C YUETOM CAMOCTOSTEIbHO BhIACIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarebCcKHe NeliCTBHA:

HCIO0JIb30BAaTh BOIPOCHI KAaK HCCIIENOBATENbCKUM MHCTPYMEHT MO3HaHUs, (POpMyIHpOBaTh BOIPOCHL,
¢bukcupymolye npoTuBopeune, npodiieMy, ycTaHaBIMBaTh UCKOMOE U JaHHOE, (OpMHpPOBaATh
TUIO0TE3Y, aprYMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHE;

MPOBOJUTH CAMOCTOSTEIBHO CIUIAHMUPOBAHHBIN OSKCIEPUMEHT, HCCIEAOBAaHUE IO YCTAHOBICHHUIO
O0COOCHHOCTEl MaTeMaTH4ecKoro OoOBEeKTa, SBICHHs, MPOIECcca, BBIABICHUIO 3aBUCHUMOCTEN
MeXIy 00OBEKTaMHU, SBICHUAMU, TIPOIIECCAMU;

CaMoCTOSITENIbHO  (popmynupoBaTh 0000IIEHUST M BBIBOJABI IO pe3ylbTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS], UCCIIEeI0OBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I11IeHMI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpollecca, a TaKKe BBIABUTaTh MPEAMNOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Padora ¢ undpopmanueii:

BBISIBIIAITH JEeUIUTHI MH(DOpPMALIUY, TaHHBIX, HEOOXOAUMBIX JIJIS OTBETa HA BOMPOC U JUISl PEIICHUS
3a/1a4u;

BBIOMpATh MH(POPMAIMIO U3 MCTOYHHMKOB PA3IMYHBIX TUIIOB, aHAU3WPOBATh, CUCTEMATHU3UPOBATH U
UHTEPIPETUPOBATH MHPOPMAIIHIO Pa3IUIHBIX BUJIOB U (hOPM MpeACTaBICHUS;

CTPYKTYpUpOBaTh HWHMOPMAILIUIO, TPEACTABIATh €€ B pa3IHuHbIX (opMax, HWILIIOCTPUPOBATH
rpaduyuecky;



OILICHUBATh HAAEKHOCTH HH(OPMAIIMH IO CAMOCTOSTENFHO CHOPMYIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBbIE YHUBepcaJbHbIe YUeOHbIe AeiicTBUSA

OO0wmenne:

BOCIIPUHUMATh U (POPMYIHNPOBATh CY)K/IEHUSI B COOTBETCTBUHU C YCIOBUSAMU U LEISIMU OOILEHUS, SICHO,
TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOYKY 3PCHHA B YCTHBIX M IIMCBMCHHBIX TCKCTaxX, HaBaTb
IIOSICHEHHUS 110 X0y pELICHUs 3a/1a4i, KOMMEHTHPOBATh IIOJIYYE€HHBIN PE3YyJIbTaT;

B X0Ji¢ OOCYKICHHUS 33aJaBaTh BOIPOCHI IO CYIIECTBY O0OCYXJaeMoOil TeMbl, IpoOIeMbl, permaeMoit
3aaa4M, BBICKA3bIBATb WACHU, HALICJICHHBIC HA IMOUCK PCHICHUA, COIIOCTABJIATL CBOU CYXKIACHUA C
CYXKACHHUAMU JPYrux y4aCTHUKOB AuaJiora, O6Hapy7KI/IBaTI> pasiimune n CXOoACTBO HO3HHHﬁ, B
KOPPEKTHOH (opme (HhopMyITHpOBaTh Pa3HOTIACHS, CBOU BO3PAKECHHUS;

MNpeaACTaBJIATH PE3YJIbTAThI PCIICHUA 3a1a4u, OKCIICPUMCHTA, HUCCJICe10OBaHUA, IMPOCKTA,
CaMOCTOSITEJIbHO  BbIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aJady [pPEe3eHTAluu U
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHble yHUBEpCcalbHbIC YUeOHbIE A€l CTBUA

Camoopranuszanms:

COCTaBJIATh IUIaH, aJTOPUTM pEIIEHUs 3aJlauM, BHIOMpATh CHOCOO peIIeHHs] ¢ YYETOM HUMEIOIIMXCS
pecypcoB H COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBaThb U KOPPEKTUPOBATh BapUaHTHI
pelieHnii ¢ yaéToM HOBOM MHpOpMaLIUK.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:

BIIQJIeTh HABBIKAMM [103HABAaTEIbHON pe(UIeKCHHM KakK OCO3HAHMs COBEpIIAEMBbIX JEHCTBUHA U
MBICIIMTEIBHBIX ~ IPOLIECCOB, HX  PE3ylbTaTOB, BIAaJeTh CIIOCOOAMU  CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YNbTAaTa PEIIECHUS MaTEMaTHUECKON 3a1a4u;

IIPEIBUIIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HHUKHYTh IIPH PEIICHUHU 3a/1a4¥, BHOCUTh KOPPEKTUBHI B
JEeATeNbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BBIIBICHHBIX
TPYAHOCTEH;

OLICHUBAaTb COOTBETCTBUE pe3yJbTaTa LEIU M YCIOBUSAM, OOBACHATH NPUYUHBI JOCTHXKEHHS WU
HEJIOCTHXKEHHUsS. ~ PE3yJbTaTOB  JEATEIbHOCTH,  HAXOIUTh  OWIMOKY, JaBaThb  OLICHKY
PUOOPETEHHOMY OTIBITY.

CoBMmecTHas 1eATEIBHOCTD:

[IOHMMAaTh M MCIOJB30BaTh MPEUMYLIECTBA KOMAHIHOW W MHAMBUAYaJIbHOW pabOTHI NMPHU pELICHUU
y4eOHBIX 3aja4, NPUHUMATh I€JIb COBMECTHOM JEeSATEIbHOCTH, IUIAHUPOBATh OPraHHU3ALUIO
COBMECTHOM paboThl, pacHpeiesisTb BHUIbl PabOT, JOrOBapHBATLCSA, OOCYXKIAaTh MpoLecc U
pe3yabTar paboThl, 0000IaTh MHEHUS! HECKOJIBKHX JIFOAEH;

y4acTBOBATh B I'PYMIIOBBIX (hopMax paboThl (00CYXJIeHHs, OOMEH MHEHHH, «MO3TOBbI€ IITYPMBD» U
UHbIE), BBIIIOJIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOM JEUCTBUS C JPYrUMH YJICHAMU
KOMaH/ibl, OIICHMBATh KaueCTBO CBOEro BKJIaJAa B OOWMH MNPOAYKT MO KPHUTEPHSIM,
c(OpPMYINPOBAHHBIM Y4aCTHUKAMH B3aUMOJEHUCTBHSL.

INPEIMETHBIE PE3YJIBTATbBI

K xonmy oOydyenus B 10 kiaacce oOydaromuiics MOJYyYUT CIEAYIOMINE TMPEIMETHBIE Pe3yabTaThl O
OTIIeBbHBIM TeMaM padoueil mporpaMMbl yaeOHOTO Kypca «Anredpa v Hauaaa MaTeMaTH4ecKoro
aHaIM3a;

Yuca v BLIYUCIEHUA:



CBOOOZHO OMEPHUPOBATH TMOHITUSIMH: DPANUOHAIBHOE YHUCIIO, OSCKOHEYHAs MEpHOINYecKas Ipo0b,
MPOLICHTHI, MUPPALUOHAIBHOE YMCIO, MHOKECTBA PALMOHAIBHBIX M JCHCTBUTEIBHBIX YHCET,
MOJyJIb JCUCTBUTEIBHOTO YUCIIA;

MPUMEHSTH IPOOH U MPOIEHTHI JJIsl PEIICHUS MPUKIAIHBIX 3a7ad U3 PA3IMYHBIX OTpAciei 3HAHWHA U
peaNbHOM )KU3HU;

MPUMEHATh NPUOTKEHHBIC BBIYUCICHUS, MpaBWiIa OKPYIJICHUs, MPUKUAKY M OLICHKY pe3yibTaTa
BBIYHCJICHUM;

CBOOOJHO OTEPUPOBATH IMOHSATHEM: CTEIICHb C IEJIBIM ITOKa3aTeleM, HCIOIh30BaTh IOIXOISIIYIO
dbopMy 3amucH JIEHCTBUTEIBHBIX YHCEN JJIS PEUICHHs MPAKTUYCCKUX 337ad U MPEICTaBICHHUS
JTAHHBIX;

CBOOOJIHO OTIEpUPOBAThH MOHATHEM: apU(METUUECKUN KOPEHb HATypaIbHOMN CTENIEHU;

CBOOOJIHO OTIEPUPOBATH IOHATUEM: CTEMEHD C PAIlMOHAIILHBIM MTOKa3aTelieM;

CBOOOJIHO OTIEPUPOBATH MOHATHUSAMU: JIOTApU(M YUCIIA, TECATUUHBIC U HATYPATbHBIE JIOTapU(PMBI;

CBOOOJIHO OTIEPUPOBAThH MOHATUSIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHUCIIOBOTO apTryMEHTa;

OTIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHTEHC YHCIOBOTO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: TOXKIECTBO, YpaBHEHHUE, HEPABEHCTBO, PABHOCUIIBLHBIE YPaBHEHUS
Y YpaBHEHUS-CJIC/ICTBHS, PABHOCHIHHBIC HEPABEHCTBA;

MPUMEHSATHh PA3JIMYHBIE METOJBI PEIICHUs] PANMOHAIBHBIX W JAPOOHO-PAIIMOHAIBHBIX YpaBHEHUH,
MPUMEHSTHh METO]T MHTEPBAJIOB JJIsl PEIICHUS HEPABEHCTB;

CBOOOJIHO OTEpPUPOBATh TMOHATHSIMH: MHOTOWIEH OT OJHOW TEPEeMEHHOW, MHOTOWICH C IEIBIMU
Kod¢ddumeHTaMi, KOPHHU MHOTOYJIEHA, MPUMEHATH JEJIeHHE MHOrOuYJIeHa Ha MHOTOYJIEH C
ocTaTkoMm, Teopemy besy u Teopemy Bueta aiist penienus 3aaay;

CBOOOJHO ONEpUPOBATH MOHATHSAMHU: CHCTEMa JMHEHHBIX YpaBHEHHM, MaTpulla, ONpPEIeIUTeIh
MATPHUILBI 2 X 2 U €ro TEOMETPUYECKUM CMBICI, UCIIOJIb30BaTh CBOMCTBA ONpPENEIUTeNs 2 X 2 ist
BBIYMCJIEHUSI €r0 3HAYEHMS, NPUMEHSATh ONPENCIUTENN s PEHIEHUS CUCTEMbl JIMHEHMHBIX
YPaBHEHUH, MOJIEIUPOBATh PEAbHbIE CUTYallUd C IMOMOUIbIO CUCTEMBI JIMHEHHBIX YPABHEHUH,
HCCIeA0BaTh NOCTPOCHHBIE MOJENIN C IOMOIIBIO MATPUILl U ONPEIEIUTENECH, HHTEPIIPETUPOBATh
MOJIY4YEHHBIN pe3ysbTar;

HCII0JIb30BaTh CBOMCTBA JIEHCTBUI C KOPHAMHU JIJ1s TpeoOpa30BaHUsl BbIPasKEHUH;

BBITIOJIHATh TMPEOOPa30BaHMsI YMCIOBBIX BBIPOKEHHM, COAEpKAIIUX CTEHEHH C palHoOHaIbHBIM
I0Ka3aTeseM;

HCII0JIb30BaTh CBOMCTBA JorapudmMoB [ist IpeoOpa3oBaHUs JOrapu(PMUIECKUX BbIPAKECHHUIA,

CBOOOJHO OINEpPUPOBaTh TMOHATUAMU: HUpPpalMOHAIbHbIC, TIOKa3aTelbHbIE U JOorapuGMUyYecKue
yYpaBHEHUS, HAXOAUTh UX PEUIEHUS C MOMOIIbIO PAaBHOCUJIBHBIX MEPEXOJO0B UM OCYILECTBIISS
MIPOBEPKY KOPHEI;

MPUMEHAITh OCHOBHBIE TPUTOHOMETpUYeCKue (HOpMYIbI Al mpeoOpa3oBaHUSI TPUTOHOMETPUUYECKUX
BBIPaXKCHUMH;

CBOOOJHO OMEpPUPOBATH MOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHSITh HEOOXOJUMBIE
(bopMyITBI 11 pEIIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YpaBHEHUIA;

MOJENUPOBATh pEabHbIE CHUTYallMM Ha S3bIKE alnreOpbl, COCTABIATH BBIPAKCHHS, YpaBHEHHS,
HEpPaBEHCTBA MO YCIOBUIO 33Jaud, HCCIEAOBaTh IMOCTPOCHHBIE MOJEIU C HCIHOJb30BaHUEM
amnmapara anreopsl.

DyHKIUHN U TPaQUKH:



CBOOOJHO OMEPHUPOBATh MOHITUSAMH: (YHKIHS, CHOCOOBI 3ajaHus (YHKIHUU, B3aUMHO OOpaTHbBIE
¢bynkuuu, Kommo3umms — QyHKOMA, TpaduKk  (QyHKIMM, BBINOJHATH  DJEMEHTapHBIC
npeoOpa3oBaHus Tpa@uKoOB QyHKIUH;

cBOOOJTHO OTIEPHPOBATH MOHATHAMHM: 00JIACTh OMpPEICTICHUS U MHOXKECTBO 3HAUCHUH (pyHKIMHU, HYIH
(GyHKIUU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJTHO OIEpPHPOBATh MOHATHAMH: YETHBIE W HEUETHBIE (DYHKIMH, NEpUoIHYecKre (QyHKIHH,
MPOMEKYTKM MOHOTOHHOCTH (DYHKUIMH, MAaKCUMyMbl U MUHHUMYMBI (DYHKIHH, HauOoJpliee U
HaMMEHbIIIee 3HaYeHNEe (PYHKIIMH Ha TIPOMEXYTKE;

cBOOOJTHO OTIEPUPOBATh MOHATUSAMH: CTETEHHass (PYHKIMS C HATypaJbHBIM M LEJNBIM IOKa3aTelieM,
rpaduK CTEmeHHOW (YHKIMM C HATypaJbHBIM M IIETBIM IIOKa3areneM, Tpaduk KOpHS N-oif
CTETIeHH KaK (QYHKI[MH OOpaTHOM CTENeHN C HaTypallbHBIM TI0Ka3aTeseM;

OTIEPHPOBATh TOHATHSAMH: JIMHEWHas, KBaJpaTHYHAas W JPOOHO-IMHEHHas (DYHKINH, BBHIOJIHATH
AIIEMEHTAPHOE MCCIIEIOBAHNE U TTOCTPOSHHE UX TPaPHKOB;

cBOOOJTHO OMEpUPOBATH MOHATUSAME: TOKa3aTedbHasl U JorapudmMudeckas (yHKIUH, UX CBOWCTBA U
rpaduKu, UCIIOJIL30BaTh UX TpadUKH /IS peIIeHHs YPaBHEHHIA;

CBOOOJTHO ~ OINEpPHPOBATH  TOHATHAMH:  TPUTOHOMETPUYECKAsh  OKPY)KHOCTb,  OIIpPE/ICIICHUE
TPUTOHOMETPHUYECKUX (PYHKIIUH YHUCIOBOTO apTyMEHTa;

WCTIOH30BaTh TPaPUKH (YHKIHHA JUTS NCCIIEA0BaHM TIPOIIECCOB M 3aBUCHMOCTEN MIPH PEIICHNN 33139
U3 JIpYTUX Yy4eOHBIX TPEIMETOB W pealbHON KH3HH, BBIPAXKATh (POPMYyJIaMU 3aBHCHMOCTH
MEX]ly BETHYNHAMU;

Havana MmaTeMaTH4ecKoOro aHajan3a:

CBOOOJTHO OIEPHUPOBATH MOHITHAMHU: apUPMETHIECKass U TeoOMeTpUYecKas Mporpeccusi, OECKOHEYHO
yOBIBafoOIasi reoMeTpuyecKass MPOTPECCHsi, JIMHEHHBIH W AKCHOHEHIMAIBHBINA POCT, (GopmyIa
CJIO’KHBIX TPOILIEHTOB, HIMETh TPE/ICTABICHUE O KOHCTAHTE;

WCTIOJIb30BaTh MPOTPECCHH [T PEHICHUS PeaTbHBIX 3a/1a4 MPHUKIIATHOTO XapaKTepa;

cBOOOJTHO OTIEPHPOBATH TOHATHSIMU: TIOCIEIOBATEILHOCTD, CIIOCOOBI 3aJaHHsI MTOCIIEI0BATEIHBHOCTEH,
MOHOTOHHBIE ¥ OTPAaHMYCHHBIC IIOCIEIOBATCIBHOCTH, IOHUMATh OCHOBBI 3apOXKICHUS
MaTeMaTUYECKOTO aHaIM3a KaK aHalIn3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OMEpUPOBaTh NMOHSATHIMH: HENPEPbIBHbIC (YHKIIMH, TOYKU pa3pbiBa Trpaduka (yHKIUH,
ACUMIITOTHI rpaduka PyHKINH;

CBOOOJTHO OIEpUpOBaTh MOHATHEM: (YHKIUS, HENpEpbIBHAS Ha OTPE3Ke, MPUMEHSITh CBOWCTBA
HETPEPBIBHBIX (QDYHKIMN JJIs1 pENICHUS 3a]1ay;

CBOOOJTHO OTIEPHPOBATh TOHSATHSMH: IE€pBasi U BTOpas MPOU3BOJAHBIC (YHKIIMH, KacaTelbHas K
rpaduky GyHKIUY;

BBIUMCIIATH MPOM3BOJHBIC CYMMBI, MPOU3BEACHHUS, YaCTHOIO M KOMIIO3UIMK JBYX (YHKIWH, 3HAThH
MIPOU3BO/IHBIC DIIEMEHTAPHBIX (DYHKIIUH;

UCIIOJIb30BaTh TEOMETPUUYCCKHIA U (PU3UUCCKUI CMBICIT IIPOU3BOHOM JIJIsl pELICHHS 33/1a4.

MHoKecTBAa M JIOTHKA:

cBOOOJTHO ONEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEpallU HaJl MHOYKECTBAMH;

UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapart JUlsl ONHUCAHUs PeabHbIX MPOLIECCOB U SBJICHUH,
IIPU PELICHNH 33/1a4 U3 JIPYTUX Y4EOHBIX MPEIMETOB;

CBOOOJIHO OIEpUpOBaTh MOHATUAMU: ONpEIEICHHE, TEOpeMa, ypaBHEHHUE-CIEJCTBUE, CBONCTBO
MaTeMaTH4YeCKOT0 00BEKTa, JOKAa3aTeIbCTBO, PABHOCHIIbHBIE YPAaBHEHUS 1 HEPABEHCTBA.

K xonny oGydenus B 11 kiaacce oOydaronuiics MOIydUT CIEAYIOUINE MpPEAMETHbIE pe3yIbTaThl 1O
OTJENIbHBIM TeMaM paboueil mporpaMmbl y4eOHOTO Kypca «Anredpa U Hauana MaTeMaTHYECKOTO
aHaIM3ay:



Ymucna v BHIYUCICHHS:

cBOOOJTHO OTIEPUPOBATh MOHATUSAMU: HATYPAIbHOE U LIEJI0E YMCII0, MHOKECTBA HATYPaJIbHBIX U LENbIX
4ucell, UCINOob30BaTh Npu3Haku aenumocty nensix yucesn, HOJ u HOK HaTtypanbHbIX uncen
JUIS pEILleHus 3aa4, IPUMEHITh anroput™ EBkiunaa;

cBOOOJTHO OMEpUpOBaTh IMOHATHEM OCTAaTKa [0 MOJIYJIO, 3alHMCHIBATh HATypaJbHBIE YHUCIIA B
Pa3IMYHbIX O3UIMOHHBIX CUCTEMAX CUMCIICHHUS;

CcBOOOJTHO OIEPUPOBATH MOHATUSAMH: KOMIUIEKCHOE YHCIO W MHOKECTBO KOMILJIEKCHBIX YHCET,
MPEJCTaBIATh KOMIUIEKCHBIE 4YHCIAa B alreOpandeckoil M TPUTOHOMETpHUYECKOW (opme,
BBITIOJTHAT apu(METHUECKHIE OTIEpaIlii ¢ HUMHU B N300pa)kaTh Ha KOOPIUHATHON TUIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJHO OINEpPUPOBaTh TMOHATHUAMU: HppalUOHaIbHbIE, IIOKa3aTelbHbIE W JorapudmMuyeckue
HEPABEHCTBA, HAXOJAUTh UX PEIICHHS C IOMOLIBIO PABHOCUIIBHBIX ITEPEXOIO0B;

OCYILIECTBIISITH OTOOP KOPHEN MPU PEIIEHUN TPUTOHOMETPUYECKOTO YPAaBHEHUS;

CBOOOJHO ONEPUPOBATH IMOHSATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHATh HEOOXOAMMBbIE
(opMyIIbI 1Sl pEeLIeHNs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: CHUCTEMA M COBOKYIHOCTh YpPaBHEHMH U HEpPaBEHCTB,
PAaBHOCHJIBHBIE CUCTEMBI M CHCTEMBI-CIIEACTBUS, HAXOIUTh PEIIECHUS CUCTEMBI M COBOKYITHOCTEN
palMOHaJIbHBIX, HWPPALUOHAIBHBIX, IOKA3aTENbHbIX M JIOrapu@MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pemaTth panroHaNbHBIE, HMPPALMOHAIIBHEIE, IIOKa3aTelIbHBIE, aorapudmuyeckue u
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEPIKAIINE MOYJIN U ITapaMeTpbl;

MPUMEHATh Tpaduyeckue METONbl JJIs pEelIeHHs YpaBHEHHH W HEpaBEHCTB, a TakXKe 3aJad C
rapameTpamu;

MOJENUPOBATh peallbHble CHUTYyallUM Ha S3bIKE aireOpbl, COCTAaBIATH BBIPAKEHUS, YpPaBHEHUS,
HEPAaBEHCTBA W MX CHCTEMBI IO YCIOBUIO 3a/layd, MCCIEAOBaTh IMOCTPOCHHBIE MOJEIH C
MCII0JIb30BAHMEM ammapara anreOpbl, HHTEPIPETUPOBATD MOJY4YEHHBIH pe3yabTarT.

DOYyHKUUM U TPAaPUKH:

CTpOUTh TpaduKd KOMIO3UIUHU (YHKIHMA C MOMOIIBIO 3JIEMEHTAapHOTO HCCIEIOBaHHUS M CBOWCTB
KOMITO3UIIUH JABYX (DYHKUHUIA;

CTPOUTH F'€OMETPUYECKHe 00pa3bl ypaBHEHHM U HEPABEHCTB Ha KOOPAMHATHOM MJIOCKOCTH;

CBOOOJHO OMEpUPOBATH MOHATUAMU: TPpaUKU TPUTOHOMETPHUUECKUX PYHKLINMT;

MPUMEHATh PYHKUUHU I MOJACTUPOBAHUS U UCCIIEAOBAHUS PEAbHBIX IIPOIECCOB.

Havana maTtemMaTn4eckoro aHajaimsa:

MCIO0JIb30BATh MTPOU3BOIHYIO Ul UCCIeI0BaHUS (YHKIIMM HA MOHOTOHHOCTh M 9KCTPEMYMBI;

HaXOJUTh HAUOOJbIIIEe U HAaUMEHbIIIee 3HaYeHHS (DYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

WCIIOJIb30BATh MIPOU3BOAHYIO JJI HAXOKJICHHS HAWJIYYLIEro PEHIeHUs B MPUKIAIHBIX, B TOM YHCIIE
COLIMAIbHO-3KOHOMUYECKUX, 3a7adax, I ONpPEleleHUs CKOPOCTH U YCKOPEHHs Ipolecca,
3aJJaHHOTO (POPMYIION WK rpaPUKOM;

CBOOOJITHO ~ONEpHpPOBaTh TMOHATHSAMHU: NEepBOOOpa3Hasi, ONpEeAETEHHBI HWHTErpaj, HaXoIuTb
nepBooOpa3Hble 3MEMEHTapHBIX (DYHKIMH M BBIYMUCIATH UHTErpan mo ¢opmyne Hprorona-
JletOonuma;

HaXOJIUTh IJIOUIA/IU TIIOCKUX (UTYp U 0OBEMBI TEN C TOMOILIBIO MHTETpaa;

UMETb TPEACTABIEHWE O MaTeMaTHUYeCKOM MOJEIMPOBAHMM HAa IPHUMEpPE  COCTAaBJICHUS
g depeHIInanbHbIX YpaBHEHHI,

pelaTh NpUKJIaJHbIEe 3a/1a4d, B TOM YHCIE COLMATbHO-3KOHOMUYECKOTO U (PU3NYECKOTO Xapakrepa,
CpEIACTBaMHU MaTEMAaTUUYECKOIO aHAIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHOro4ieHsl. PauHOHaJILHLIeu YpPaBHEHHUS U 24 1 httos://resh.edu.ru/
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
yYpaBHEHUU
o .C
2 ynicuni u rpacukit. CreneHnas gymiis ¢ 12 1 https://resh.edu.ru/
L[eIBIM TIOKa3aTesIeM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1 httos://resh.edu.ru/
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1 httos://resh.edu.ru/
YpaBHEHUS
J .
5 orapumitieckas GyHKLs 18 1 https://resh.edu.ru/
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 99 1 httos://resh.edu.ru/
ypaBHEHUS
[TocnenoBarebHOCTH U IPOTPECCUH 10 https://resh.edu.ru/
HenpepriBubie ¢pyukiuu. [IpousBoanas 20 https://resh.edu.ru/
9 HOBTOPSHI/IG, o0o011eHue, cucreMaTu3anus 5 5 httos://resh.edu.ru/
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KVIACC

KonnuyectBo 4yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
" o
1 CCHeHOBaHI:Ie yHKUHH ¢ IOMOLLIBHO 22 1 https://resh.edu.ru/
MIPOU3BOTHOM
2 [TepBooOpa3Hasi U MHTETpAT 12 1 https://resh.edu.ru/
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1 httos://resh.edu.ru/
TpuronomeTpudeckre HepaBEeHCTBA
4 HppanmonanbHpie, TOKa3aTeIbHBIE U 24 1 httos://resh.edu.ru/
norapuMuvecKkue HepaBeHCTBA
KommnekcHele yncna 10 https://resh.edu.ru/
HarypanbsHbie u 11e1b1e yncia 10 https://resh.edu.ru/
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX 12 1 https://resh.edu.ru/
ypaBHEHUH
8 3amayu ¢ mapaMmeTpaMu 16 1 https://resh.edu.ru/
9 HOBTOPGHI/IC, 0000111eHHEe, CHCTEMATU3AINS 16 5 httos://resh.edu.ru/
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmnyecTBo yacos HMara
KOHTp NMPpOBECACHUSA
Ne OJILHBI
Tema ypoka IIpakTu
n/n Bcero | e
YyecKue
padort
padoThbI
bl
MHoXxecTBO, OIepanuy HajJ MHOKECTBAMHU U UX CBOMCTBA 5.09
Hwnarpammsl Diinepa-Benna 5.09
[IpumeHeHne TeoOpeTHKO-MHOKECTBEHHOTO anmnapara JJisl pelieHus 3a1a4 6.09
4 Pannonanbubie yncna. OObIKHOBEHHBIE U IECATUYHBIE APOOHU, TPOIEHTHI, 1 6.09
OCCKOHEYHBIC MTEPUONUECKHE IPOOH
5 Panmonanbupie uncina. OOBIKHOBEHHBIEC U JIECATUYHBIC IPOOH, TTPOIICHTHI, 1 12.09
OCCKOHEYHBIC MTEPHUOANUECKHE TPOOH
6 [Ipumenenne npoOeli U MPOLIEHTOB ISl PEIICHHS MPUKIIAIHBIX 3a/1a4 1 12.09
7 [Ipumenenue npoOeli ¥ MPOLIEHTOB IS PELISHUS MPUKIIATHBIX 3a]1a4 1 13.09
8 HelictBuTenbHbIC yncia. PalimoHanbHble M HppalMoHaIbHbIE YUCia 1 13.09
9 ApudmMeTnueckue orneparuu ¢ AeHCTBUTEILHBIMHU YHCIaMU 1 19.09
10 Monynb AeCTBUTEIBHOTO YHCIIAa U €r0 CBOMCTBA 1 19.09
11 [TpubnmkEHHBIC BRIYUCIICHUS, TIPABUIIA OKPYTJICHHS, IPUKUIKA U OL[EHKa 1 20.09
pe3ynbTaTa BBIYMCICHUM
12 OcHOBHBIE METO/IBI PEIICHUS IIENbIX U APOOHO-PAIIMOHATILHBIX YPAaBHEHUI U 1 20.09
HEPaBEHCTB
13 OcHOBHBIE METO/IBI PEIICHUS IIENbIX U APOOHO-PAIIMOHATILHBIX YPAaBHEHU U 1 26.09

HCPAaBCHCTB




14 Bxoanast kOoHTpO/IbHAsA padoTa 26.09

15 MHorousneHsl 0T OJJTHON EpEeMEHHON. [leneHre MHOro4wIeHa Ha MHOTOWIEH C 27.09
ocratkom. Teopema besy

16 MHorowieHsl ¢ nenbiMu Kodpdunuentamu. Teopema Buera 27.09

17 Pemrenne cucrem IMHEWHBIX YPaBHEHUN 3.10

18 Pemrenne cucrem IMHENHBIX ypaBHEHUN 3.10

19 Martpunia cucTemMsl IMHEWHBIX ypaBHEHUI. OnpeaenuTesb MaTpULIbI 2X2, ero 4.10
reOMETPUYECKUN CMBICT M CBOWCTBA; BBIUUCIICHUE €r0 3HAUEHUS

20 Onpenenurens MaTpullpl 2X2, €ro TeOMETPUYECKUI CMBICIT U CBOICTBA; 4.10
BBIYHCIICHUE €r0 3HAUEHUS

21 [IpuMeHeHue onpenenuTens Juisl pENIeHUs] CUCTEMBI JINHEWHBIX YPABHEHUN 10.10

22 Pemenne npukinaaHbixX 3a1a4 ¢ MOMOIIBIO CHCTEMBI JIMHEHHBIX YPABHEHUI 10.10

23 Pemenue npuknaaHbixX 3a1a4d ¢ MOMOIIBIO CUCTEMbI JIMHEHHBIX YpaBHEHUN 11.10

o4 KonTposbHast padora: "PaunoHanbHble ypABHEHUS] U HEPAaBEHCTBA. 11.10
CucremMbl THHEHHBIX YPAaBHEHH "

o5 OyHKIMsA, criocoObl 3ananus GyHknu. B3anmMao oOpaTHbIe GyHKITUH. 17.10
Kommnosunus ¢yHkimii

26 I'paduk dynkumun. DnemeHnTapHbie MpeoOpa3oBanus rpadukoB GyHKITHI 17.10

27 OO6uacTh omnpeesieHnsl © MHOXKeCTBO 3HaueHurd pynkuuu. Hymu GyHkmn. 18.10
IIpomexyTKH 3HaK MOCTOSHCTBA

28 Uérnnie u Heu€THbIe pyHKUUU. [Tepuoanueckue pynkuu. [TpomexyTku 18.10
MOHOTOHHOCTH (PyHKIIMU

29 MaxkcuMymbl 1 MUHUMYMBI QyHKIIMK. Hanbonbliiee 1 HauMeHblIee 3HaUeHUe 24.10
(GYHKLIMHU HAa TPOMEXYTKE

30 JIuHeiltHas1, KBaJJpaTU4Has U TPOOHO-TMHEWHAs GYHKIUU 24.10

31 DeMeHTapHOe UCCIIeI0BaHUE U MOCTPOEHHUE IPahUKOB ITUX HYHKIUI 25.10-

32 DeMeHTapHOe UCCIIeI0BaHUE U MOCTPOEHUE IPahUKOB ITUX HYHKIUI 25.10




33 Crenens ¢ nensiM nokasareneM. buaom Herorona 7.11

34 Crenens ¢ nensM nokasareneMm. bunom Herotona 7.11

35 Crenennast GyHKIUS C HATYpaJbHBIM U LIEJIBIM MoKa3areneM. E€ cBoiicTBa n 1 8.11
rpadux

36 KonTpoabHnas padora: "Crenennas ¢pynkuus. E€ cpoiictBa n rpagux" 1 8.11

37 ApubdmMeTnueckuii KOpeHb HATypaIbHOM CTETIEHH U €T0 CBOMCTBA 1 14.11

38 ApubmMeTnuecknii KOpeHb HATYPAIbHOM CTETIEHH U €T0 CBOMCTBA 1 14.11

39 [IpeoOpa3oBaHus YUCIOBBIX BRIPAKESHHM, COACPIKAIINX CTETICHH U KOPHU 1 15.11

40 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAXKEHHH, CONEPIKALINX CTENEHH U KOPHU 1 15.11

41 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHM, COIEPKAIINX CTETIEHU U KOPHU 1 21.11

42 Hppanmonansuslie ypaBHeHUs. OCHOBHBIE METO/IbI PELIEHUS UPPALMOHAIBHBIX 1 21.11
YpaBHEHUU

43 Uppannonanbaeie ypaBHEeHUA. OCHOBHBIE METO/IbI PEIICHUS HPPALIMOHATBHBIX 1 22.11
YpaBHEHUU

44 Hppannonanbabie ypaBHEHUA. OCHOBHBIE METO/IbI PEIICHUS HPPALMOHATBLHBIX 1 22.11
YpaBHEHUU

45 PaBHOCHIIBHBIE IEPEXO/IBI B PEIICHUU UPPALIMOHAIBHBIX YPABHEHUI 1 28.11

46 PaBHOCHIIBHBIE IEPEXO/IBI B PEIICHUU UPPALUOHAIBHBIX YPaBHEHUH 1 28.11

47 PaBHOCHIIBHBIE IEPEXO/IBI B PEIICHUU UPPALIMOHAIBHBIX YPABHEHUI 1 29.11

48 PaBHOCHIIBHBIE ITEPEXO/IbI B PELICHUN UPPALIMOHATIBHBIX YPABHEHUI 1 29.11

49 CpoiicTBa u rpaduK KOpHs N-0i CTeTNeHH KaK PYHKIIMHU 0OpaTHON CTEIEHHU C 1 5.12
HaTypaJlbHBIM II0Ka3aTeJIEM

50 CpoiicTBa u rpaduK KOpHs N-0i CTeTNeHH KaK PYHKIIMHU 0OpaTHON CTEIEHHU C 1 5.12
HaTypallbHBIM I0Ka3aTelIeM

51 KonTpoabHnas padora: "CpoiicTBa 1 rpaguK KOpPHS N-0if CTENEeHH. 1 6.12
HppanunonajabHbie ypaBHeHus'"'

52 CreneHb C pallMOHAJIbHBIM MOKa3aTeIeM U €€ CBOMCTBa 1 6.12




53 MonuTtopuHrosasi paéora 3a 1 mosyroaue 1 09.12
o4 CreneHb C pallMOHAJIBHBIM MOKa3aTeeM U €€ CBOMCTBa 1 12.12
55 [oxa3zatenpHast pyHKIMSA, €€ CBOICTBA U rpaduK 1 13.12
56 Hcnons3oBanue rpaduka GyHKIUK 17151 pEHICHUs] YpaBHEHHIA 1 13.12
o7 Hcnons3oBanue rpaduka GyHKINUN IS pelIeHUs] ypaBHEHHHA 1 19.12
58 HOKa3aTerLHHe ypaBHeHUs. OCHOBHbBIE METO/IbI PELICHHS MTOKA3aTEIbHBIX 1 19.12
ypaBHEHHHA
59 HOKa3aTerLHHe ypaBHeHHsA. OCHOBHbBIE METO/Ibl PELICHHS TOKa3aTEIbHBIX 1 20.12
ypaBHEHHHA
60 [TokazarenbHble ypaBHeHUA. OCHOBHBIE METO/IbI PEIIECHUS ITOKA3aTEIbHBIX 1 20.12
YpaBHEHUU
61 KonrtpoubHnas patdora: "IlokasareabHas pynkuus. [lokasareabHble 1 26.12
ypaBHeHus"
62 Jlorapudwm uncna. CoiicTBa Jorapupma 1 26.12
63 Jlorapudwm uncna. CoiicTBa Jorapupma 1 27.12
64 Jlorapudwm uncna. CoiicTBa Jorapupma 1 27.12
65 JlecsaTHYHBIC W HATYpaJIbHBIE JTJOTAPU(MBI 1 9.01
66 JlecsaTHYHBIC M HATYpAJIbHBIE JTOTAPU(MBI 1 9.01
67 [IpeoOpazoBaHue BBIpKEHUN, COICPKAIINX JIOTApU(MBI 1 10.01
68 [IpeoOpazoBaHue BBIpAKEHUN, COIEPIKAIINX JOTaPHPMBbI 1 10.01
69 [IpeoOpazoBaHue BBIpAKECHUN, COIEPIKAIINX JTOTaPHPMBbI 1 16.01
70 Jlorapudmmuueckas GyHKIuS, €€ CBOWCTBA U rpaduK 1 16.01
71 Jlorapudmuueckas GyHkius, e€ cBoicTBa U rpaduk 1 17.01
72 Hcnonb3oBanue rpaduka GyHKINN A pelIeHusl ypaBHEHHH 1 17.01
73 Hcnonb3oBanue rpaduka GyHKINN A pelIeHus] ypaBHEHHH 1 23.01
74 Jlorapudpmuueckue ypaBHeHHs. OCHOBHBIE METO/Ibl PEILICHUS JOTapUPMHUUECKIX 1 23.01




YpaBHEHUI

75 HorapI/I(bNineCKHe ypaBHeHH. OCHOBHBIE METO/IbI PEIICHUS JOTAPHUPMHUECKIX 1 24.01
ypaBHEHUH
76 Jlorapudmuueckue ypaBHeHHsE. OCHOBHBIE METO/IbI PEIICHHS JOTaAPHUPMHUECKIX 1 24.01
YpaBHEHUH
77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUH JIOTApU(PMUUECKUX YpaBHEHHUI 30.01
78 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUH JIOTAPU(PMUUECKUX YpaBHEHUI 30.01
79 KonTpoabHnas padora: "Jlorapupmuyeckas pynkuus. Jorapupmuueckue 1 31.01
ypaBHeHus'
80 CuHYyC, KOCHHYC, TAHT'€HC U KOTAaHI'€HC YHCIIOBOTO apryMeHTa 1 31.01
81 CuHYyC, KOCHHYC, TAHT€HC U KOTAaHI'€HC YHCIIOBOTO apryMEeHTa 1 6.02
82 ApKCUHYC, apKKOCHHYC M apKTaHT'€HC YUCIOBOTO apryMeHTa 1 6.02
83 ApKCHHYC, apKKOCUHYC ¥ apKTAaHT€HC YHCIOBOTO apTryMEHTa 1 7.02
84 TpuroHomerpuyeckas OKpyKHOCTb, OIIPEACIICHUE TPUTOHOMETPUUYECKHUX 1 7.02
(GyHKIUI YUCIOBOTO apryMeHTa
85 TpuroHomerpuyeckast OKpyKHOCTb, OIIPEACIICHUE TPUTOHOMETPHUECKUX 1 13.02
(GyHKLUI YUCIOBOTO apryMeHTa
86 OcHOBHBIE TPUTOHOMETPUYECKUE HOPMYIIBI 1 13.02
87 OcHOBHBIE TPUTOHOMETPUYECKUE HOPMYIIBI 1 14.02
88 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1 14.02
89 OcHOBHBIE TPUTOHOMETPUYECKUE HOPMYIIBI 1 20.02
90 [IpeoOpazoBaHue TPUTOHOMETPUUECKHUX BBIPAKCHHI 1 20.02
91 [IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BBIPKCHUMA 1 21.02
92 [IpeobpazoBaHre TPUTOHOMETPUUECKUX BBIPAXKEHUH 1 21.02
93 [Ipeo6pazoBaHre TPUTOHOMETPUUECKUX BbIPAXKEHUH 1 27.02
94 Pemenune TpUroHOMeTpUYECKUX YpaBHEHHUM 1 27.02




95 Pemrenne TpUroHOMETPUYECKUX YPAaBHEHUI 1 28.02
96 Perienne TpUroHOMETPHYECKUX YPaBHEHUI 1 28.02
97 Pemrenne TpuroHOMETpUYECKUX YPABHEHUI 1 5.03
98 Pemnienne TpUrOHOMETPHYECKUX YpaBHEHUH 1 5.03
99 Penienne TpUrOHOMETPHYECKUX YPaBHEHUH 1 6.03
100 Pemenne TpuroHoOMeTpHUUECKUX YpaBHEHHM 1 6.03
101 KonTpoabHnas padora: "Tpuronomerpnyeckue BbIpaKeHus: U 1 12.03
TPUTOHOMeTpHYecKue ypaBHeHus "
102 HOCJ‘ICI[OBaTeJ'II)I;IOCTI/I, CcOoCOOBI 3a1aHNs [IOC/IEN0BATEILHOCTER. MeTo 1 12.03
MaTeMaTHIEeCKON WHIYKITHH
103 MOHOTOHHBIE ¥ OTPaHUYEHHBIE ITOCIIEI0OBATENBHOCTH. VIcTOpUs aHanu3a 1 13.03
OECKOHEYHO MaJIbIX
104 Apudmernueckasi Iporpeccus 1 13.03
105 ['eomeTpuueckas mporpeccust 1 19.03
106 beckoneuHo yObIBaroIIas reoMeTpuyecKas mporpeccust 1 19.03
107 CymMa GeCcKOHEYHO YOBIBAIOIIEH T€OMETPUUECKON TPOTPECCHH 1 20.03
108 JIuHeHHbIN ¥ SKCIOHEHITUAIBHBIA pocT. Yucio e. Dopmyra CII0OKHBIX MPOIICHTOB 1 20.03
109 JIuHEeHHBIN ¥ SKCIOHEHITUAIBHBIA pocT. Yucio e. opmyra CII0OKHBIX MPOIICHTOB 1 3.04
110 Hcnonb3oBanue mporpeccuu Jiisl perieHus pealibHbIX 3a7a4 MPUKIaTHOTO 1 3.04
Xapakrepa
111 KonTtpoabHas padora: "IlocienoBarejbHOCTH U Iporpeccun’’ 1 9.04
112 HenpepriBHbIE (DYHKIINHN U X CBOMCTBA 1 9.04
113 Touka pa3pbiBa. AcUMITOTHI TpaduKoOB QYHKITUI 1 10.04
114 CBoiicTBa (hyHKIMI HETIPEphIBHBIX HA OTPE3KE 1 10.04
115 CBoiicTBa (hyHKLMI HETIPEPHIBHBIX HA OTPE3Ke 1 16.04
116 MeTo1 MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB 1 16.04




117 Meroa MHTEpBAJIOB Ul PELICHUS HEPABEHCTB 1 17.04
118 Meroa MHTEpBAJIOB Ul PELICHUs HEPABEHCTB 1 17.04
119 [IpumMeHeHre CBOWMCTB HETIPEPHIBHBIX (DYHKIMHN /ISl pEIICHUS 3a/1a4 1 23.04
120 IIpomexyTounas aTrecTanus 1 1 23.04
121 [lepBas u BTOpas Mpon3BOAHBIEC GYHKIUU 1 24.04
122 Omnpenenenre, reOMETPUYECKUN CMBICI TPOU3BOIHOM 1 24.04
123 Onpenenenne, GU3HMYECKUN CMBICT IPOU3BOTHOM 1 30.04
124 VYpaBHeHHe KacaTeabHOU K rpadpuky QyHKIUU 1 30.04
125 VYpaBHeHHe KacaTeabHOU K rpadpuky QyHKIUU 1 7.05
126 [IpousBoiHbIE 371€eMEHTAPHBIX PYHKLINN 1 7.05
127 [IpousBoiHbIE 371€eMEHTAPHBIX PYHKLINN 1 8.05
128 [IpousBoiHast CyMMBI, MPOU3BEACHUS, YACTHOTO U KOMIO3UIIMU (DYHKIIHI 1 8.05
129 [IpousBoiHASE CyMMBI, POU3BEICHUSI, YACTHOTO ¥ KOMITO3UIIMU (PYHKITHIA 1 14.05
130 [IpousBoiHASE CyMMBI, POU3BEICHUSI, YACTHOTO M KOMITO3UIIMU (PYHKITHIA 1 14.05
131 KontpoabHas padora: "IlpousBognas" 1 1 15.05
132 [ToBTOpEHUE, 0000IIEHNE, CHCTEMaTH3aIis 3HaHui: "YpaBHeHU" 1 15.05
133 [ToBTOpEeHue, 0600mIEeHNe, cucTeMaTr3aus 3Hanui: "OyHkiun" 1 21.05
134 [ToBTOpEHME, 0OOIIEHHE, cUCTeMaTH3aIus 3HaHui: « [I[puMeHeHne CBOMCTB 1 21.05
HEeMpephIBHBIX PYHKUIUN I pelIeHus 3a1au»
135 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIs 3HAHUI 1 22.05
136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIUs 3SHAHHUIA 1 22.05
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 11




11 KVIACC

KosmnyecTBo yacos Aara
NpOBe/IeHus!
Ne Tema ypoka Konp IIpakTu
n/n 0JIbHBI
Bcero YyecKue
e
padoThbI
pa6ort
bl
1 [IpumeHeHne npor3BOIHOM K Hccae10BaHUIO (GYHKIMIT HA MOHOTOHHOCTh U 1
SKCTPEMYMBI
9 [IpumeHeHue Mpor3BOIHOM K Hccae10BaHUIO (YHKIIMI HA MOHOTOHHOCTh U 1
SKCTPEMYMBI
3 [IpumeHeHne npor3BOIHOM K Hccae0BaHuI0 QYHKIUI HAa MOHOTOHHOCTD U 1
KCTPEMYMBI
4 [IpuMeHeHne Mpon3BOIHOM K MCCIEA0BaHNIO (DYHKIIMI HA MOHOTOHHOCTD U 1
9KCTPEMYMBI
5 [IpuMeHeHre mMpon3BOIHOM K MCCIEA0BaHNIO (DYHKIIMI HA MOHOTOHHOCTD U 1
JKCTPEMYMBI
6 IIpumMeHeHne MPor3BOIHON K UCCIEI0BaHUIO (DYHKIIMH HA MOHOTOHHOCTh U 1
JKCTPEMYMBI
7 HaxosxaeHne HanOoJIbIIEro ¥ HAMMEHBIIET0 3HAYSHUsI HEMPEPbIBHON (YHKIUH 1
Ha OTpE3Ke
3 HaxosxaeHne HanOoJIbIIEro ¥ HAMMEHBLIET0 3HAYSHUsI HEMPEPbIBHON (YHKIUH 1
Ha OTpE3Ke
9 HaxosxaeHne HarOoJIbIIEro ¥ HAMMEHBIIET0 3HAYEHUsI HEMPEPhIBHON (YHKIUH 1
Ha OTPE3KE
10 HaxosxaeHne HanOoJIbIIEero ¥ HAMMEHBIIET0 3HAYSHUsI HEMPEPbIBHON (YHKIUH 1

Ha OTpPEe3Ke




Haxosxnenne HanOoJIbIIEro M HAMMEHBIIETO 3HAYCHUSI HEMPEPHIBHON (QYHKITHH

11 1
Ha OTpe3Ke

12 Haxosxnenne HanOOJIbIIETr0 M HANMEHBIIETO 3HAYCHUSI HEMPEPBIBHON (QYHKITHH 1
Ha OTpEe3Ke

13 [TpumMeHeHre MPON3BOTHON IS HAXO0XKICHHUS HAWTYUIIETO PEIICHHS B 1
MPUKIIAJIHBIX 331a9axX

14 [TpumeHeHwe TPON3BOTHON IS HAXO0XKICHHS HAWITYUIIETO PEIICHHS B 1
MPUKIIAJIHBIX 331a9aX

15 [TpumMeHeHwe MPON3BOTHOMN IS ONIPEeNICHHsI CKOPOCTH M YCKOPEHHS TTpoliecca, 1
3aIaHHOTO (POPMYJION MU TpaduromM

16 [TpumMeHeHwe MTPON3BOTHON IS ONIPEeNICHHsI CKOPOCTH M YCKOPEHHS TTpoIiecca, 1
3aIaHHOTO (POPMYJION WU TpaduromM

17 Komnoszunus ¢pyHkimit 1

18 Kommnosumus hyHkimii 1

19 Komnozumus hyHkimii 1

20 ['eomeTpuueckue oOpa3bl ypaBHEHUN Ha KOOPAUHATHON TJIOCKOCTH 1

21 I'eomeTpuueckue oOpa3bl ypaBHEHUH HA KOOPAUHATHOMN TIJIOCKOCTH 1

22 Kontponbhas padota: "MccnenoBanne pyHKIMA ¢ TOMOIIBIO MTPOU3BOTHOMN" 1

23 [TepBooOpa3Hasi, 0OCHOBHOE CBOHCTBO IIEPBOOOPA3HBIX 1

24 [TepBooOGpa3ublie anemeHTapHbIX GyHKIMHA. [IpaBuia HaxoxaeHUS 1
epBOOOPa3HBIX

o5 [TepBooOpa3uble anemeHTapHbIX GyHKIMHA. [IpaBuina HaxoxkAeHUS 1
epBOOOPa3HBIX

26 Wurerpan. ['eomerpuueckuii cMbICa UHTErpaja 1

27 Brruucnenue onpeaenéHHoro uaterpana no gopmyine Hetorona-Jleiitbnuna 1

28 Brruucnenue onpeaenéHHoro uaterpaina no gopmyine Hetorona-Jleiitonuna 1

29 [IpumeHeHne UHTErpaia Ui HaX0XKACHUS TUIOIA/IeH TIIOCKUX QUTYp 1




30

[IpumeneHne uHTErpaNa il HAXOXKACHUS 00bEMOB r€OMETPUIECKUX Tell

31 [Tpumeps! pemenuii udpepeHINaIBHBIX YpaBHEHUN

32 [Ipumeps! permennii qudppepeHnnaibHbIX YpaBHEHUM

33 MareMaTHueCcKoe MOJICIIMPOBAHUE PEATHHBIX MTPOIIECCOB C MTOMOIIBIO 1
mddepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepsoodpasznas u uHTETpat” 1

35 Tpuronomerpruueckue GyHKINH, UX CBOMCTBA U IpapUKU 1

36 Tpuronomerpudeckne GyHKINHU, HX CBOHCTBA U rpaduKu 1

37 Tpuronomerpuueckue QyHKIMH, UX CBOWCTBA U TPaQUKU 1

38 Tpuronomerpudeckne GyHKIINU, HX CBOHCTBA U rpaduKu 1

39 Tpuronomerpudeckne GyHKIINU, HX CBOHCTBA U rpaduKu 1

40 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TIOMOIIBIO 1
TPUTOHOMETPHUUECKOMN OKPYKHOCTH

A1 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TIOMOIIBIO 1
TPUTOHOMETPHUUECKOMN OKPYKHOCTH

42 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TIOMOIIBIO 1
TPUTOHOMETPHUUECKOM OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TIOMOIIBIO 1
TPUTOHOMETPHUUECKON OKPYKHOCTH

44 Pemrenne TpUroHOMETPUYECKUX HEPABCHCTB 1

45 Pemrenne TpUroHOMETPUYECKUX HEPABCHCTB 1

46 Pemrenne TpUroHOMETPUYECKUX HEPABCHCTB 1

47 Pemrenne TpUroHOMETPUYECKUX HEPABCHCTB 1

48 KonTtponsHas padota: "['paduku TpuroHoMeTpudeckux GyHKIUH. 1
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEeIIEHHs TOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEIIEHHs TOKa3aTeIbHBIX HEPABEHCTB




51

OcHoBHEIC MCTOABI PCIICHUS IMMOKA3aTCIIbHBIX HCPABCHCTB

1
52 OcHOBHBIE METO/IbI PEILIEHUS [IOKA3aTEIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METOIBI peIICHUS JIOTapu(MUIECKUX HEPABEHCTB 1
o4 OCHOBHBIE METOIbI peIICHUS JIOTapu(PMUIECKUX HEPABEHCTB 1
55 OCHOBHBIE METO/IbI pEIICHHS JIOTapU(MUIECKUX HEPABEHCTB 1
56 OcHOBHBIE METO/IbI PEILIEHUS JOTapu(PMUUECKUX HEPABEHCTB 1
o7 OcHOBHBIE METO/IbI PEILIEHUS UPPAIIMOHATIbHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI pEIICHHS HPPAIIIOHAIEHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/IbI pEIICHUS HPPAITUOHATBHBIX HEPABCHCTB 1
60 OCHOBHBIE METO/IbI pEIICHHS HPPAIIIOHATEHBIX HEPABEHCTB 1
61 I'padrueckre MeTOIBI peICHHUS UPPAITMOHATFHBIX YPaBHEHUN 1
62 I'paduueckre MeTOIBI peIeHHUS UPPAITHOHATBHBIX YPaBHEHUN 1
63 I'paduaeckue MeToabl pemeHns MoKa3aTeIbHbIX YpaBHEHUH 1
64 I'paduaeckue MeToAbl pelIeHHsI MOKa3aTeIbHBIX HEPABEHCTB 1
65 I'paduaeckue meToap! pemeHust JorapuPpMUIecKuX ypaBHEHUH 1
66 I'paduaeckue meToapl pemeHus Jorapu(PMUIECKUX HEPaBEHCTB 1
67 I'paduaeckue meToapl pemeHus JJIOTapuPMUISCKUX HEPABEHCTB 1
68 I'paduaeckue MeToapl pelIeHHsI MOKa3aTEIbHBIX U JIOTapU(PMUUYECKUX YPaBHCHHUM 1
69 I'paduaeckue MeToapl pelIeHHsI MOKa3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHCHHUM 1
70 I'paduaeckue MeToabl pelIeHHs MOKa3aTeIbHbIX U JJOrapu(MUUYECKUX HEPABEHCTB 1
71 I'paduaeckue MeToAbl PEIICHHS MOKa3aTEeIbHbBIX U JOTapu(MHUUSCKIX HEPABEHCTB 1
7 Kontponsnas pabora: "UppannoHaibHble, MOKa3aTeabHbIE U JIOTaApHU(PMUIECKHIE 1

HepaBeHCTBA"
73 KommuiekcHele uncna. Anrebpandeckast 1 TpPUrOHOMeTpHUecKast OpMBbI 3alIMCH 1
KOMIUIEKCHOTO YHcia

74 KommuiekcHele uncna. AnreOpandeckas U TPUTOHOMETpHUecKast OpMbI 3alMCH 1




KOMINJICKCHOT'O YHKCJia

75 Apudmernueckue onepanuu ¢ KOMITIEKCHBIMH YUCIIaMU 1
76 Apudmernueckre onepaniuy ¢ KOMITIEKCHBIMH YUCIIaMU 1
7 N300paskeHne KOMIUIEKCHBIX YMCeNT Ha KOOPAWHATHOH IIOCKOCTH 1
78 N300paskeHne KOMIUIEKCHBIX YMCeT Ha KOOPAWHATHOH IIIOCKOCTH 1
79 ®opmyna Myaspa. KopHu N-oi#i cTeneHu u3 KOMILUIEKCHOTO Yncia 1
80 dopmyna Myaspa. Kopau N-oif cTeneHr U3 KOMITICKCHOTO YHCTIa 1
81 [TpruMeHeHre KOMIUICKCHBIX YUCEIT JUTS PEIICHUS (PU3NYECKUX U TEOMETPHUSCKUX 1
3aza4
82 KonTpoasHas padora: "KomiiekcHbie gucia' 1
83 HatypaJibHbIe ¥ 1eJbIe Yrciia 1
84 HarypanbHble u 1ienbie yncna 1
85 [IpuMeHeHne MpU3HAKOB JSITMMOCTH LETBIX YUCEI 1
86 [IpuMeHeHne MPU3HAKOB ACIUMOCTH EIBIX YHCEIT 1
87 [Ipumenenne npuzHakoB Aenumocty nensix yrcen: HOJl u HOK 1
88 [Ipumenenne npuzHakoB AenuMocTy neibix yucesn: HOJl u HOK 1
89 [IpumeHeHre NPU3HAKOB AETUMOCTHU LENBIX YUCEI: OCTATKH 110 MOJIYITIO 1
90 [IpumeHeHne MPU3HAKOB AETUMOCTH IEJIBIX YHCEI: OCTATKU M0 MOIYIIIO 1
o1 [IpumeHeHue MPU3HAKOB ACTUMOCTH 1IEJIbIX YHCEeN: aropuT™ EBknnna amns 1
pelIeHns 3a/1a4 B LIEeTIbIX YMCIax
92 KontponbHas padota: "Teopus nenbix uncen" 1
03 Cucrema ¥ COBOKYIHOCTh ypaBHEHHH. PaBHOCHIIbHBIE CHCTEMBI H CUCTEMBI- 1
CJIEJICTBUS
94 Cucrema ¥ COBOKYIHOCTh ypaBHEHHH. PaBHOCHIIbHBIE CHCTEMBI H CUCTEMBI- 1
CIIEJICTBUS
95 OcHOBHBIE METO/IBI PEILICHUSI CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX 1




YpaBHEHUI

OcHoBHEIC MCTOABI PCIICHUA CUCTCM U COBOKYHHOCTCI;'I HppaluOHAIBHBIX

96 . 1
ypaBHEHUH

97 OCHOBHBIE METOIbI PEIICHHS CUCTEM U COBOKYITHOCTEH MOKa3aTeIbHBIX 1
YpaBHEHUU

08 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH MOKa3aTeIbHBIX 1
YpaBHEHUU

99 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH JIOTrapu(hMUIECKUX 1
YpaBHEHUU

100 OCHOBHBIEC METO/IBI PEIICHHS CUCTEM U COBOKYITHOCTEH JIOTapu(hMUIECKUX 1
YpaBHEHUU

101 [TpuMeHeHre cUCTEM K PEIICHHUI0 MaTeMaTHYECKHX 3a/1a4 U 337249 U3 Pa3IIHIHBIX 1
oOnacTeil HayKd W peaNbHOM KU3HH, HHTEPIPETANNS TIOJTYIEHHBIX Pe3yIbTaTOB

102 [IpumeHeHne cucTeM K pelIeHHI0 MaTeMaTHYEeCKUX 3a]a4 U 3a]1a4 U3 pa3IuYHbIX 1
obrnacteil HayKH U pealibHOM JKU3HU, HHTEPIIPETALUS MTOJTyYEHHBIX Pe3yIbTaTOB
[IpumeHeHre HEpaBEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3aJa4 U 3a]a4 U3

103 pa3IMYHBIX 00JIaCTeH HAYKH U PEAIbHON KU3HH, HHTEPIPETAIMS TOJTyISHHBIX 1
pe3yNIbTaToOB

104 KonTtponpHas padota: "CucteMbl palliOHATBHBIX, HPPAITMOHATBHBIX 1
MOKa3aTeIbHBIX U JIOTapUPMUICCKUX YpaBHEHUN"

105 PannonaneHbIe ypaBHEHUS C TapaMeTpaMu 1

106 PanrionanbHBIC HEPABEHCTBA C TTapaMETPaMHU 1

107 PanrioHanbHbBIE CUCTEMBI € ITapaMeTpaMu 1

108 HppanmoHanbHble ypaBHEHHUs, HEPABEHCTBA C TapaMeTPaMHU 1

109 HppannoHanbHbIe CHCTEMBI ¢ TapaMeTpamMu 1

110 Iloka3zarenpHble ypaBHEHUS, HEPABEHCTBA C IapaMEeTpaMu 1

111 Iloka3zarenpHble CUCTEMBI C TApaMETPAMU 1




112 Jlorapugmuueckue ypaBHEHHsI, HEPAaBEHCTBA C ITapaMeTpaMu 1

113 Jlorapugmuueckue CUCTEMBI ¢ TapaMeTpaMH 1

114 TpuroHomeTpr4eCcKUe ypaBHEHHUs C IapaMeTpaMHu 1

115 TpuroHomeTprudecKre HEPABEHCTBA C TapAMETPAMHU 1

116 TpuroHomeTpudecKre CUCTEMBI € ITapaMeTpamMmu 1

117 [TocTpoenue u uccnenoBaHNE MATEMATUYECKNAX MOJIENIEHN peabHbIX CUTYalui C 1
MTOMOIIBI0 YPaBHEHUH C MapamMeTpaMu

118 [TocTpoenue n uccnenoBaHNE MATEMAaTUYECKUX MOJIENIEHN peabHbIX CUTYalui C 1
TTOMOIIIBIO CUCTEM YPAaBHEHHH C mMapaMeTpaMu

119 [TocTpoenue n uccnegoBaHNE MATEMAaTHYECKAX MOJIENEHN peabHbIX CUTYalui C 1
TTOMOTIIHIO CUCTEM YPAaBHEHHH C MapaMeTpaMu

120 Kontponpnas padora: "3agaun ¢ mapamerpamu”

121 [ToBTOpEeHME, 0000IIeHNE, CHCTEMaTH3aIus 3HaHui: "YpaBHeHUA"

122 [ToBTOpEeHME, 0000IIEHNE, CUCTEMaTH3aIus 3HaHui: "YpaBHeHU"

123 [ToBTOpeHue, 06o0mIeHne, cucTemaTu3anus 3Hanui: "YpaBHeHus. CucTeMbl 1
ypaBHEHUI"

124 [ToBTOpEeHme, 0600IIeHNE, cucTemMaTu3anus 3Hanui: "HepaBencraa"

125 [ToBTOpeHme, 0600IIEeHNe, cucTemMaTu3anus 3Hanui: "HepaBencraa"

126 [ToBTOpEeHme, 0600IIeHNE, cucTemMaTu3anus 3Hanui: "HepaBencraa"

127 IToBTOpEeHue, 0600mEeHne, cucTemMaTr3alus 3Hanui: "IIpon3BoaHas u e 1
npuMeHeHue"

128 [ToBTOpEeHUE, 0600mIEeHNe, cucTemaTr3aus 3Hanui: "IIponsBoaHas u eé 1
npuMeHeHue"

129 [ToBTOpenue, 06061meHne, cucrematu3anus 3Hanuil: "[IpousBoaHas u eé 1
npuMeHenue"

130 [ToBTOpenue, 060061IeHNE, crcTeMaTH3alus 3Hanuil: "MHTerpan u ero 1

puMeHeHue"




131 [ToBTOpenue, o6o0IIeHNE, cucTeMaTu3aus 3HaHuil: "OyHKIIH" 1
132 [ToBTOpenue, o6o0IIeHNE, cucTeMaTu3aus 3HaHuil: "OyHKIIH" 1
133 [ToBTOpEeHue, 06001IeHNE, cCcTeMaTH3anus 3HaHUH: "D yHKIIH" 1
134 Wrorosas koHTpoJsibHas paboTa 1
135 Hrorosas koHTpoOJIbHAS paboTa 1
136 [ToBTOpEHUe, 0000IICHNE, CHCTEMAaTH3aIlNs 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 10




«I'eomeTpus»

HOACHUTEJIBHAA 3AIINCKA
I'eomeTpus siBiseTCs OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHET0 00I1Iero oOpa3oBaHus, TaK KakK
o0ecrieynBaeT BO3MOXKHOCTh HW3YYEHHs JAWUCHUIUIMH €CTECTBEHHO-HAYYHOH HAampaBIEHHOCTH H
MPEeIMETOB TyMaHUTApHOTO MHKIa. [loCcKoJIbKy JOrMYecKkoe MelIieHne, (GopMupyemoe Tpu
U3Y4YEHUH OOYy4YalolMMUCA MOHSITUWHBIX OCHOB TI€OMETPUM, IPU JOKa3aTeIbCTBE TEOPEM H
IIOCTPOCHUU LENOYKU JIOTMYECKUX YTBEPKACHUW IMpPHU PELIEHUU I€OMETPUYECKHUX 33a7ay, YMEHHE
BBIJIBUIaTh W OIPOBEPraTh TI'MIIOTE3bl HEMOCPEICTBEHHO MCIONb3YIOTCA MpU PELICHUM 33434y
€CTECTBEHHO-HAY4YHOI'O LIUKJIA, B YACTHOCTU (PU3NYECKUX 3a]au.
Lenb ocBoeHus mporpammbl yuyeOHOro kypca «l'eomeTpus» Ha yriayOl€HHOM ypOBHE — pa3BUTHE
MHIUBUAYAIbHBIX CIIOCOOHOCTEM OOyJaromMXcsi NMpPU H3YYEHUU TEOMETPUH, KaK COCTaBJISIOLICH
npeaMeTHON obOmactu  «Martematuka u  UHQOpMaTHKa» Uepe3 OO0ecreYeHHe BO3MOXKHOCTH
pUOOpETEeHUsT W UCHOJIb30BaHUS 0Oojee TIIyOOKMX TE€OMETpPUYECKUX 3HaHUM U JIeHCTBUM,
CHEIU(PUYHBIX T€OMETPUH, U HEOOXOIUMBIX NJsl YCHEIIHOrO MpOo(ecCHOHATIBHOTO 00pa3oBaHMs,
CBSI3aHHOT'O C MCMOJIb30BAaHUEM MAaTEMaTUKU.
[IpropuTeTHBIMU 3aJayaMHd Kypca TE€OMETpUM Ha YriyOJIEHHOM YpOBHE, pacCIIUpPSIONINMH U
YCUJIMBAIOIIUMHU Kypc 6a30BOT0 YpOBHS, SBIISIOTCS:
paciivpeHue IMpeiCTaBiIeHUs] O TEeOMETPUM KaK YacTH MHUPOBOM KyIbTYphl U (OpPMHpPOBaHUE
OCO3HAHHS B3aMMOCBSI3H T€OMETPUH C OKPYKAIOIIIUM MHUPOM;
(dhopMHpOBaHKE NIPEJCTABICHUS O IPOCTPAHCTBEHHBIX (PUrypax Kak O BaXKHEUIINX MaTeMaTUYECKUX
MOJENSAX, TO3BOJSIOUIUMX OINUCHIBATh M H3ydaThb pa3HbIE SBJICHUS OKPYXKAlOIIEr0 MHUpa, 3HaHUE
NOHATUIHOIO anmnapara 1o pasaeny «CrepeoMeTpus» yueOHOT0 Kypca FeoMEeTpuH;
(GopMHUpOBaHHE YMEHHUS BJIQJETh OCHOBHBIMU IOHSATUSIMHU O IPOCTPAHCTBEHHBIX (UIypax M HUX
OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GOpMyJl U YMEHHUE UX INPUMEHSTh, YMEHUs JOKa3bIBATh
TEOpeMbI M HaXOAUTh HECTAHIAPTHBIE CLIOCOOBI PELICHUs 3a/ay;
(bopMupoBaHHE YMEHMsI pacliO3HABaTh HA YepPTEXkKax, MOAEIAX U B PealbHOM MUPE MHOTOTPAHHUKH U
TeJsa BpalleHHsl, KOHCTPYHPOBAaTh F€OMETPUUECKUE MOJEIH;
¢opMupoBaHHE MOHHMMaHHMS BO3MOYKHOCTU AKCMOMATHUYECKOTO IOCTPOEHHUS MaTeMaTHYeCKHX
Teopui, GopMupoBaHHE NOHUMAHUS POJIM AKCUOMATUKH IIPH ITPOBEACHUHU PACCYKICHUH;
(dbopMupoBaHHE YMEHHs BIAJETh METOAAMHU JIOKAa3aTeIbCTB U AJITOPUTMOB pEIIEHUs, YMEHHUS HX
IIPUMEHSATh, IPOBOAUTH JJOKA3aTEIbHbIE PACCYKICHHS B XO/1€ PELICHUs CTEPEOMETPUUECKHUX 3aau U
3ajad € IPAaKTHYECKUM COJep:KaHueM, (OPMHUPOBAHUE TIPEACTaBICHUA O HEOOXOJUMOCTH
JI0Ka3aTelNbCTB IMPU OOOCHOBAHWM MAaTEMaTHUECKUX YTBEPXKJICHUMM M pOJM aKCUOMAaTUKH B
IIPOBEACHUY JIeAYKTUBHBIX PACCYXKACHUMN;
pa3BUTHE U COBEPILIEHCTBOBAHME MHTEIEKTYAJIIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yuarommxcs,
[I03HABATEIbHON AKTUBHOCTH, MCCIIEA0BATEIbCKUX YMEHMH, KPUTUYHOCTU MBIIIJICHUS, UHTEpeca K
U3YyUYEHHIO T€OMETPUH;
¢dopmupoBaHre (PyHKIMOHAIBHOW TPaMOTHOCTH, PEIEBAHTHONW I'€OMETPUH: YMEHHs Paclo3HaBaTh
IPOSIBICHUS T€OMETPUUYECKUX TOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHbBIX >KU3HEHHBIX
CUTYyallUX M TpPHU M3YYEHUH JPYruX Y4eOHBIX IpPEAMETOB, MPOSABICHHUS 3aBUCUMOCTEH WU
3aKOHOMEPHOCTEHN, MOJAEIUPOBAHUS DPEAJIbHBIX CHUTYAllMH, WUCCIENOBAHMS IMOCTPOEHHBIX MOJEIEH,
MHTEPIPETALMY [TOJYYEHHBIX PE3YyJIbTaTOB.
OCHOBHBIMHU  COJIEp’KAaTeNbHBIMU JIMHUAMHU ydeOHOro Kypca «l'eomerpus» B 10-11 kmaccax
apisroTes: «lIpsMble M MJIOCKOCTM B NPOCTpaHCTBE», «MHororpanHukm», «Tena BpamieHUs»,
«BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBEY, «/[BHKEHUS B IPOCTPAHCTBE.



CohopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETb OIEPHPOBATH  MOHSATHIMUY,
pEJIeBaHTHBIMHU T€OMETPUU Ha YriyonéHHOM ypoBHE oOyueHus B 10—11 kmaccax, OTHOCHTCS KO BCeM
CoJiepKaTeNbHBIM JIMHUSAM Y4eOHOTO Kypca, a GopMHUpOBaHUE JOTMYECKHX YMEHUH pacrpeneseTcs
HE TOJBKO IO COAEP)KATENIbHBIM JIMHUSAM, HO W MO rofam obOyuenus. Conepikanue oOpa3oBaHUs,
COOTBETCTBYIOIIIEE NPEAMETHBIM pe3yiabTaraM ocBoeHus @DenepanbHO paboyeil mporpaMMel,
pacnpenenéHHpIM 0 rojaM oOOy4eHHs, CTPYKTYpUPOBAHO TakUM 00pa3oM, 4YTOObl KO BCEM
OCHOBHBIM, TPHHIMIHAIBHBIM BOIpOcaM oOydarommecss oOpamajuch HEOJHOKPATHO. ITO
[I03BOJISIET OPraHU30BaTh OBJIQJICHUE T€OMETPUUECKUMU MOHATUSIMU U HaBbIKAMU IOCJEI0BATEIIBHO
M TIOCTYNATeNIbHO, C COONIOICHHMEM MpPHUHIUIA NPEEMCTBEHHOCTH, a HOBBIE 3HAHHUS BKJIIOYATh B
oOIIyI0 CHCTEMY TEOMETPHUYECKUX TMPEICTABICHUN OOyJaromuXxcs, paclupsas u yriayomss e€,
00pa3ys MPOUYHbIE MHOKECTBEHHBIE CBSI3U.
[lepexon k U3y4eHHIO T€OMETPUU HA YIIIyOJIEHHOM YPOBHE IO3BOJISIET:
co3mate  ycmoBus  ans  guddepeHnmanuu  00ydeHHs,  MOCTPOCHUS  WHIWBHAYyaIbHBIX
00pa30BaTeNIbHBIX MPOTrpamMM, 00€CIeUUTh YriIyONEHHOE U3YyUeHHE I'€OMETPUM KaK COCTaBIISIFOIIEH
yaeOHOro npeamera «MaremaTukay;
MOATOTOBUTH OOYYarOMMXCS K MPOJODKEHUIO M3Y4eHHUs MaTeMaTHKU ¢ y4€ToM BbIOOpa Oymymieit
npodeccuu, odecrieunBas MPeeMCTBEHHOCTh MEXKTy OOIIMM U MpodeccnoHalIbHBIM 00pa30BaHUEM.
Ha u3yuenue yueOHOro Kypca «l'eomeTpus» Ha yriyonéHHOM ypoBHe orBoauTcs 204 yaca: B 10
knacce — 102 gaca (3 gaca B Henenio), B 11 kmacce — 102 yaca (3 yaca B HEZEIIO).

COJEPKAHUE OBYYEHUA
10 KJIACC
IIpsiMble U MUIOCKOCTH B IPOCTPAHCTBE
OcHOBHBIE TIOHSTHSI CTEpeoMeTpuu. Touka, mpsMas, TUIOCKOCTh, MpocTpaHcTBO. [loHsTHE 00
aKCMOMAaTHYECKOM MTOCTPOEHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.
B3auMHOe pacrosiokeHHe HpSIMBIX B IPOCTPAHCTBE: IEpPECEKAIOLIUecs, NapajljielbHble U
ckpeuuBaromuecs: npsmsle. IlpuzHaku ckpemmBarommxcss npsMbiX. IlapannensHOCTh NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: MapajulejbHble HpPsSMble B IPOCTPAHCTBE, NApaJICIBHOCTh TPEX
IPSIMBIX, MAPaUINIbHOCTh NPSAMON U IUIOCKOCTH. [lapaniensHoe M LEHTpalbHOE NMPOEKTUPOBAHMUE,
n3obpaxxenue Guryp. OCHOBHbIE CBOMCTBA MapajjieIbHOIO IPOEKTHUpOBaHus. M3o00paxenue ¢puryp B
napayieIbHOM MPOEKIUU. YIJIBI C COHAIPABICHHBIMM CTOPOHAMM, YIOJI MEXAY MpsIMbIMH B
npocTpaHcTBe. [lapamienbHOCTh IIOCKOCTEH: napajiiesbHble IIOCKOCTH, CBOMCTBA NapasllesIbHbIX
miockocrel. [Ipocreiiiine npocTpaHcTBEHHbIE (PUIYphl HA IUIOCKOCTU: TETpa’Jp, Napajjiesenumnes,
IIOCTPOEHHUE CECUCHU.
[leprieHANKYIAPHOCTh NPAMOM M IJIOCKOCTU: MEPIEHAUKYISIPHBIE MIPSIMbIE B IPOCTPAHCTBE, IPSIMBbIE
napajyiesibHble M TMEpHeHIUKYISIpHble K IUIOCKOCTH, IMPHU3HAK IEPHEHIUKYIIPHOCTH MNPSAMON U
IUIOCKOCTH, TEOpEMa O MpPsIMOIl NepreHAUKYIApHON MIockocTH. OpTOroHaNnbHOE MPOEKTUPOBAHUE.
[leprieHAMKYIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKU 0 IUIOCKOCTH, PacCTOSIHUE OT MPSIMOM 110
IUIOCKOCTH, MNPOEKUUs (Urypbl Ha IJIOCKOCTb. [lepneHaMKyIspHOCTh IUIOCKOCTEH: IpHU3HAK
NEPIEHIUKYIIPHOCTH JBYX IIOCKOCTEN. Teopema o TpéxX NeprneHanKysapax.
VYTIibel B IPOCTPAHCTBE: Yrojl MEXAy NPSMON M INIOCKOCTBIO, IBYTPAHHBIN YroJl, JMHEWUHBIM yroJ
JBYTPAHHOTO yria. TpéXrpaHHbIl 1 MHOTOTpaHHbIE Yribl. CBOWCTBA INIOCKUX YTJIOB MHOTOIPAHHOTO
yria. CBOMCTBA IVIOCKUX U BYTPAHHBIX YIJIOB TPEXIPAHHOTO yria. Teopembl KOCHHYCOB M CHHYCOB
JUI TPEXTPAHHOTO YTJIa.
MHoOrorpaHHuKHU
Bunel MHOrorpaHHukoB, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yronpHas mnpusma, npsmas u
HAKJIOHHAs MPU3MBbl, OOKOBasi U MOJHAs MOBEPXHOCTh Npu3Mbl. [lapamuienenunen, mpsiMOYTOJIbHBIH



IapajuleJienuIe]] 1 ero cBoicrsa. Kparyaiimme myru Ha MOBEPXHOCTHM MHOTOIpaHHMKA. Teopema
Oiinepa. [IpoctpancTBennas reopema [ludaropa. [lupamuma: N-yronpHas mupaMuia, MpaBUIIbHAS U
yceu€HHasi nupamupl. CBoiicTBa pébep M OOKOBBIX TpaHEW MpaBHIBLHOW mupamuzbl. IIpaBuibHbe
MHOTOTDaHHUKM: IPaBWIbHAs INpHU3Ma U [paBWIbHAsA IUpaMuia, [PAaBWIbHAS TPEyrojbHas
IMpaMuia u IpaBWIbHBIA TeTpasap, Kyo. [IpencraBieHue o npaBUIIbHBIX MHOTOIPaHHUKAX: OKTa3p,
JOJIEKA’Ip U UKOCAIP.

Bbruncnenue 371€MEHTOB MHOTOTPAaHHMKOB: péOpa, nauaroHanu, yriubl. Iliomans OokoBoii
MOBEPXHOCTH U TMOJHOW MOBEPXHOCTH MPSIMOM MPHU3MBI, IUIOIIAAb OCHOBAHUI, TeopeMa 0 OOKOBOM
MOBEPXHOCTH TpsAMON Tpu3Mbl. [lmomans OGOKOBOW MOBEPXHOCTH W TOBEPXHOCTH IPABUIBHOMN
IIAPAaMHU/IbI, TEOPEMA O IIJIOMAN YCEYEHHOM TMPaMUIbI.

CuMMeTpHsi B IPOCTPAHCTBE. DJIEMEHThl CHMMETPUU MPaBUIIbHBIX MHOTOTpaHHUKOB. CUMMETpus B
MIPAaBUJIBHOM MHOTOIPAaHHHUKE: CHUMMETPHUsS NapajUIeNICNIMIeNa, CUMMETpUs IPaBUIBHBIX IIPHU3M,
CUMMETpHs NMPABUIIBHON TUPAMUJIBIL.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, JUIMHA HEHYJIEBOIO BEKTOpPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIIPABJICHHbIE W IPOTHBONOJIO)KHO HANpPABJICHHBIE BEKTOPBL. PaBeHCTBO
BEKTOPOB. [IeHCTBHS C BEKTOpaMu: CI0KEHNE U BBIYUTAHNE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB,
YMHOKEHUE BEKTOpa Ha yucio. CBOMCTBA CHOKEHUSI BEKTOpOB. CBOMCTBA YMHOKEHHUS BEKTOpA Ha
yucno. [lonsaTne koMIutaHapHble BEKTOpHI. lIpH3Hak KoMIuTaHapHOCTH TpEX BeKTOpoB. lIpaBmio
napajuienenunena. Teopema O pPa3jgoKEHWM BEKTOpPA IO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[IpsmoyronpHas cucrema koopauHaT B npoctpaHcTBe. KoopaunHatel BekTtopa. CBs3p MEXAY
KOOpIMHATAMM BEKTOpa M KOOPAMHATAMH TOYEK. YTol Mexay BekropaMmu. CKaspHOe
IIPOU3BENCHUE BEKTOPOB.

11 KJIACC

Tena ppamenust

[TonsiTus: HMIMHAPUYECKas MOBEPXHOCTb, KOHMYECKas MOBEPXHOCThb, cepuueckas MOBEPXHOCTb,
oOpasyromue noBepxHocTed. Tena BpalleHMs: LWIMHJIP, KOHYC, YCEUu€HHBIH KOHYC, cepa, miap.
B3aumMHoe pacniosnoxeHnue chepbl 1 INIOCKOCTH, KacaTellbHas III0CKOCTh K cdepe. M3o0paxkeHue Ten
BpallleHHs Ha TIOCKOCTH. Pa3BépTka mummHapa u konyca. Cummetpus cdepsl U mapa.

O06bEéM. OcHoBHBIE CBOMCTBA 00bEMOB Tell. Teopema 06 06bEME MPAMOYTOJIBHOTO Mapajuleenunesia
u cienctBus u3 He€. OObEM MPSIMON M HAKIIOHHOM MPU3MBI, IWIMHJPA, TUpaMuIbl U KoHyca. O0bEM
n1apa M IapoBOro CErMeHTa.

KomOuHauu ten BpalieHuss 1 MHOrorpaHHMKOB. [Ipu3Ma, BOucanHas B LMIMHAP, ONMCAaHHAs OKOJIO
muneapa. [lepecedenue cdepsl n mapa ¢ miockocteio. Kacanue mapa U cdepbl IUIOCKOCTBIO.
[ToHsiTHE MHOTOTpaHHUKA, OITMCAHHOTO OKOJIO c(epbl, chepbl, BIUCAHHOW B MHOIOI'PAaHHHUK MJIH TEJIO
BpAILICHHUS.

[Tnomaas MOBEpXHOCTH LMIMHJPA, KOHYCA, Iuomaas chepsl u e€ yacrteil. [lonobue B mpocTpaHcTBe.
OtHomenne o06BEMOB, IUIOMIAEH MOBEepXHOCTeW MNOM0OHBIX ¢uryp. IlpeobpazoBanme momoodwus,
romoretus. PelreHne 3a1a4 Ha IUIOCKOCTH € UCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METOIOB.
[TocTpoenune ceyeHMii MHOTOTPAHHUKOB W TeJI BpAIICHUSA: CEUEHUS LWIMHIApaA (HapajieNbHO U
NEPIEHINKYIISIPHO OCH), CEYeHHs KOHyca (mapajjielibHble OCHOBAaHMIO M IPOXOJAIINE uepe3
BEpILIUHY), CEUEHMs IIapa, METOAbl MOCTPOEHHs CEUEHHH: METOJ CJIEJI0B, METOJ BHYTPEHHEro
IIPOEKTUPOBAHUSA, METOJI IIEPEHOCA CEKYIIEN MIIIOCKOCTH.

BexTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B npoctpancTBe. Onepaunn Hajx BeKTopaMu. BekTopHOE yMHOKEHHE BEKTOpOB. CBOMCTBA
BEKTOpPHOrOo yMHOXeHMs. IIpsiMoyrosbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTsl



BekTopa. Pasnoxenne Bekropa mo 0Oasucy. KoopaumHAaTHO-BEKTOPHBIM METOA MpPU PEIICHUH
r€OMETPUUYECKHX 3a/1a4.

/[BHKeHNs B IPOCTPAHCTBE

IBuxkenust mpoctpaHcTBa. OrtoOpakenwus. [IBwkeHuss u paBeHCTBO ¢uryp. OOmme cBoiicTa
JIBW)KEHUWA. Buapl NBWKEHUI: NapauIebHBI MEPEHOC, UEHTPalbHAsl CUMMETPHUS, 3€pKajbHas
CHMMETpHSL, IOBOPOT BOKPYT npsiMoii. [IpeoOpazoBanus momodus. [Ipsmast u cdepa Ditnepa.
INVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA YYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJTHEI'O OBIIETO OBPA3OBAHMUS
JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:kianckoe BocIMTAHHE:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOM MO3UIIMY 00y4YaoIIErocst Kak akTHBHOTO U OTBETCTBEHHOTO UJI€HA
poccuiickoro oOIIecTBa, TMpPEACTAaBICHHE O MaTeMaTHUYeCKUX OCHOBaX (YHKIIMOHHPOBAHUS
Pa3IMYHbIX CTPYKTYp, SIBJICHMM, MPOLEIyp IPa’kJaHCKOTo oOuiecTBa (BbIOOPHI, OMPOCHL U APYroe),
yYMEHHE B3aUMOJICHCTBOBATh C COLIMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C MX (QYHKUUSMU U
Ha3HA4YCHUEM;

2) naTpuoTHYecKOe BOCIIMTAHHE:

cOpPMUPOBAHHOCTh POCCUHCKON TpakJIaHCKOW MJIEHTHUYHOCTH, YBaXKEHHS K NPOLUIOMY U
HACTOSIIIEMY POCCHUMCKOW MAaTeMaTHUKH, IEHHOCTHOE OTHOLICHHE K JAOCTHKEHUSM POCCHUUCKUX
MAaTEMAaTUKOB U POCCUHCKON MaTEMAaTHYECKOW IIKOJIbI, HCIIOJIb30BAHUE ITUX JTOCTHKEHUN B JPYrUX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHE JIyXOBHBIX LEHHOCTEH POCCHICKOro Hapoda, CPOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHHS, STUYECKOTO MOBEJCHUS, CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHHEM JOCTH)KCHUI HayKH
U JESITEeIbHOCThIO YUEHOTO, 0CO3HAHUE JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUMBOTO OYIYIIETro;

4) acTeTHYeCKOEe BOCIIMTaHME:

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKJIIOYAs S3CTETUKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, pELICHUH, pacCyKIeHHI, BOCHPUMMYMBOCTh K MaTEeMAaTUYECKHUM AacleKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHuE:

chOpMUPOBAHHOCTh YMEHHUS NPHUMEHSTh MaTeMaTHYeCKWe 3HaHHS B HUHTEpecax 3J0pOBOTO H
6e30macHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 370POBBIO (3I0pOBOE IMUTAHHE,
cOaaHCUPOBAHHBIN PEXUM 3aHIATHH U OTIbIXa, peryispHas (usnueckas aKTUBHOCTD), GU3NYECKOE
COBEPILIEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIIBHON AEATEIBHOCTbIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpPYAY, OCO3HAHHE IIEHHOCTH TPYIOJIO0Us, HHTEpeC K pas3IudHbIM cdepam
npodeccHoHAIbHON /1eATeIbHOCTH, CBS3aHHBIM C MAaTeMaTUKONH M €€ MPUIOKEHHUSIMH, YMEHHE
COBEpIIaTh OCO3HAHHBIN BbIOOpP Oyayilel mpodeccru U pealn30BbIBATh COOCTBEHHBIC KU3HEHHBIE
IUIaHbI, TOTOBHOCTh U CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHUIO U CaMOOOpa30BaHHUIO Ha
IIPOTSHKEHUU BCEH >KM3HH, TOTOBHOCTb K AKTUBHOMY YYacTHIO B PEIICHWU NPAKTHUYECKUX 3a]1ad
MaTeMaTUYECKON HalpaBIE€HHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTh HKOJOIMUYECKOW KYJIbTYpPbl, TOHHUMAHHE BIMSHUSA COLMATBHO-3KOHOMHUYECKUX
IIPOIIECCOB HAa COCTOSIHUE MPUPOJHON M COLMAIBHOM Cpesibl, OCO3HAHHE TJI00AIbHOTO XapakTepa
HKOJIOTUYECKUX MpoOJIeM, OpUEHTAlUs Ha NPUMEHEHHE MAaTeMaTHYeCKUX 3HAHUW Uil pelIeHUs
3ajady B OOJAaCTH OKpYKaoLIeH cpenpl, IUIAHUPOBAHHE IIOCTYIIKOB M OLIEHKH HMX BO3MOXHBIX
IIOCJIEACTBUH I OKPYXKAIOLLEH Cpebl;



8) HeHHOCTH HAYYHOr0 O3HAHUS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
OOIIeCTBEHHON TPAaKTUKM, TOHUMAaHWE MaTeMaTHYECKOW HayKd Kak c@epsl Yel0oBEUeCKOu
JEATENbHOCTH, JTAlOB €€ pa3sBUTUS U 3HAYUMOCTH Ul PA3BUTUS LIUBWIN3ALUH, OBJIAJICHUE SI3BIKOM
MaTeMAaTUKM W MaTeMAaTHYEeCKOW KyJIbTypOM Kak CpPEACTBOM IIO3HAHUA MHpPA, T'OTOBHOCTH
OCYUIECTBJIATh ITPOEKTHYIO M UCCIIEI0BATENIBCKYIO IEATEIbHOCTh NHIMBUIYAJIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS

Bba3oBble jornueckue aeicTBus:

BBISIBIISITh M XapaKTePU30BaTh CYIIECTBEHHBIC INMPU3HAKH MAaTEMaTHYCCKHX OOBEKTOB, TIOHSATHH,
OTHONIICHWA MEXJy TMOHATUAMH, (OPMYTUPOBATH ONPEACICHUS TIOHATHUN, YCTAHABIIMBATH
CYIIECTBCHHBI MPU3HAK KiIacCH(DHUKAIMKM, OCHOBAHHS I OOOOIICHHWS W CPAaBHECHUS, KPUTCPHUH
MIPOBOJMMOTO aHAIM3a;

BOCIIPHHMMATh,  (OPMYIUpPOBaTh W  NPEOOpPA30OBBIBATH  CYXKJICHHS:  yTBEPAUTCIbHBIC |
OTpHUIATENIbHBIC, SMHIYHBIC, YACTHBIC M 00IINE, YCIIOBHEIC,

BBISIBIISITh MAaTEMAaTHYECCKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M M IMPOTUBOPEUYUs B (DaKkTax, TaHHBIX,
HAOJIOJICHUSAX W YTBEPXKICHHSX, NpeUIaraTh KPUTCPUU I BBISBICHHS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUNI;

JeNIaTh  BBIBOJBI C  WCIOJB30BAHUEM 3aKOHOB JIOTUKH, JCIYKTHBHBIX W  HHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH TT0 aHAJIOTHH;

MPOBOJUTH CAMOCTOATEIBHO JOKa3aTelIbCTBA MaTeMaTHMUECKUX YTBEpKICHUH (MpsMble U OT
MIPOTUBHOTO), BEICTpAaUBaTh aApryMEHTALIUIO, TPUBOIUTH MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE CYXJACHHS 1 BHIBObI;

BBIOMpaTh CMoco0 pemeHus y4eOHOW 3amavyn (CpaBHHUBATh HECKOJIBKO BapUAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOAXOASMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBarebCcKHe NeliCTBHA:

HCI0JIb30BATh BOMPOCH! KaK MCCIEA0BATEIbCKUN HHCTPYMEHT MO3HaHUs, (POPMYIUPOBATH BOIIPOCHI,
¢bukcupyole MNpoTUBOpEeYUe, MNpodIeMy, yCTaHABIMBAaTh HCKOMOE U JaHHOe, (OpMHUPOBATH
TUIO0TE3Y, aprYMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHE;

MIPOBOJUTH CAMOCTOSITENIFHO CIITAHUPOBAHHBIA HSKCIEPUMEHT, HCCIIEIOBAaHUE MO YCTAaHOBJICHHIO
O0COOCHHOCTE MaTeMaTH4eCKOro O0OBbEeKTa, SBICHUS, MPOLIECCa, BHISIBICHUIO 3aBUCUMOCTEH MEXITY
00BeKTaMU, SIBJICHUSAMH, ITPOLIECCAMH;

CaMoOCTOSITENIbHO  (popMynupoBaTh 000OIIEHHS U BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOTO
HaOIO/ICHUS, WCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH IMOJYYECHHBIX PE3YylbTaTOB, BHIBOJIOB U
0000I11IeHMI;

MIPOTHO3UPOBATh BO3MOJKHOE pa3BUTHE IMpOIlecca, a TaKKe BBIABUTaTh MPEAINOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Padora ¢ undpopmanueii:

BBISIBIIAATH Ne(DUIUTH MHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX ISl OTBETA Ha BOMPOC U ISl PEUICHHS
3a/1a4u;

BBIOMpATh WH(GOPMAIIMIO U3 UCTOYHHUKOB PA3IUYHBIX THIIOB, aHAJIH3UPOBATh, CUCTEMATU3UPOBATh U
MHTEPIPETUPOBATH MHPOPMAIIHIO Pa3IUIHBIX BUJIOB U (hOPM MpeACTaBICHUS;

CTPYKTYpUpOBaTh HH(}OpPMALHIO, TMPEACTaBIATh €€ B pa3iMyHbIX (OpMax, WIUTFOCTPUPOBATH
rpaduyuecKy;



OLICHUBATh HAAEKHOCTH UH(DOPMAITMH IO CAMOCTOSTENFHO C(HOPMYIMPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIE el CTBUS

Oo0uenne:

BOCIIpMHUMATb U q)OpMy.HI/IpOBaTI) CY)XKICHUA B COOTBCTCTBHU C YCIOBUAMHU U LCIISIMU O6HIGHI/I$[,
SAICHO, TOYHO, 'PAaMOTHO BBIPAXATb CBOIO TOYKY 3pCHHUA B YCTHBIX H INMCbMCHHBIX TCKCTAaX, AaBaTb
IIOSICHEHHUS 110 X0y pEeLIEHUs 3a/1a4i, KOMMEHTHPOBATh IIOJIyY€HHBIN PE3YyJIbTaT;

B XOJIe¢ OOCYKJIEHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOM TEMBbI, MPOOIEMBI, pelraeMon
3aaa4M, BBICKA3bIBATb HJCH, HALCJICHHBLIC Ha IIOMCK PCHICHHA, COIIOCTABJIATH CBOU CYXACHUA C
CYXKACHHUAMU APYruXx YYAaCTHUKOB JUajora, O6Hapy7KI/IBaTI) pasinuue u CXOACTBO HOBI/IHI/H\/JI, B
KOPPEKTHOH (hopMe GOopMyTUPOBATH Pa3HOTIIACHS], CBOU BO3PAKEHHUS;

MMpEACTaBJIATH PE3YIbTAThL PCIICHUA 3a1a4u, OKCIICPUMCHTA, HUCCJICJOBaHUA, IMPOCKTA,
CaMOCTOSITEJILHO BBHIOMPATh (pOpMAT BHICTYIJICHUS C YU4E€TOM 3a/ad MPE3CHTAIMU U OCOOEHHOCTEH
ayTUTOPHUH.

PeryasiTuBHbIC YyHUBEpCcabHbIEe YUeOHbIE AeHCTBHUSA

Camoopranuszaums:

COCTaBJIATh ILJIaH, aITOPUTM pEIICHUs 3aJaud, BBIOMPATh CIOCO0 penieHus! ¢ y4€TOM HMEIOLIUXCS
pecypcoB U cOOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHUPOBATh U KOPPEKTHPOBATh BAPUAHTHI PEILICHUM
¢ y4€TOM HOBOM MH(pOpPMaLIUU.

CaMOKOHTPOJIb, IMOLMOHAILHBIH HHTEJJIEKT:

BIIJIETh HAaBBIKAMM TIO3HABATENIbHOM peQieKkcHu Kak OCO3HAHHMS COBEpIIaeMbIX JACUCTBUNA H
MBICIIUTENBHBIX MPOLECCOB, UX PE3Yy/IbTAaTOB, BJIAAETh CIHOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS
mpolecca 1 pe3ysibTaTa pelieHusl MaTeMaTH4ecKon 3a/1auu;

MpeBUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPHU PEIICHUU 3aJaud, BHOCUTh KOPPEKTUBHI B
NEeSITeIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HaMJEHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa eI U YCJIOBUAM, OOBSCHATh MPUYMHBI JOCTHKEHUS WU
HEJOCTHKEHUSI PE3y/IbTaTOB JEATEIbHOCTH, HAXOIUTh OLIMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY
OTIBITY.

CoBMecTHasi 1€ATEJIbLHOCTD:

MMOHUMATh U HCII0JIb30BATh MPEUMYILIECTBA KOMAHIHOW M MHIUBUIYAIIbHON pabOThl MPHU PELICHUH
yuyeOHBIX 3aJay, MPUHUMATH IIeJIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATh OPTraHU3AIHIO
COBMECTHOU paboThl, pacpeAensiTh BUIbI pPadOT, TOTOBAPUBATHCS, 00CYKIATh MPOIIECC U Pe3y/IbTat
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIFOJICH

y4acTBOBAaTh B IPYNIOBBIX opMax paboThl (00CY)IaeHHs, 0OMEH MHEHUH, «MO3TOBbIE IITYPMbI» H
WHBIE), BBIMOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JCHCTBHS C APYTUMH YJIEHAMHU
KOMaHJIpl, OILIGHHBAaTh KayeCTBO CBOEro BKJIaJa B OOMMUH TOPOAYKT IO KPUTEPHSM,
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

INPEIMETHBIE PE3YJIBTATbBI

K kon1y 10 ki1acca oOyyaromuiicss HayYuTCs:

e CcBOOOJHO OINEPUPOBATH OCHOBHBIMU TOHSATHSAMHU CTE€PEOMETPHM TPU pEIIeHHHM 3a7ady u
IIPOBEJIEHUN MaTEMaTUYECKUX PACCYKIEHUM;

®  IIPUMEHATh AKCUOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX NP PEIICHUN T€OMETPUUYECKUX 3a/1a4;



e KjaccH(UIMPOBATh B3aUMHOE pACIOJIOKEHUE NPAMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;

e  cB00OJHO OTIEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C YIJIaMU B IPOCTPAHCTBE: MEXKIY MPSIMBIMU B
MPOCTPAHCTBE, MEXKIY MPSIMOM U MJIOCKOCTHIO;

e  cBO0OOJHO OTIEPUPOBATH NOHSATHUSIMH, CBI3aHHBIMU C MHOTOI'PaHHUKAMU;

e CcBOOOJHO pacro3HaBaTb OCHOBHBIE BHUABI  MHOTOTPAaHHUKOB  (IpWU3Ma, MHPaMH[A,
MIPSIMOYTOJIbHBIN Napajuiesenunen, Kyo);

e  KJaccu(UIMPOBATH MHOTOTPAHHHUKH, BEIOMpPAsi OCHOBAHUS IS KIIACCH(PHUKALINY;

e  cBO0OOJHO OTIEPUPOBATH OHATHSIMH, CBI3aHHBIMH C CEUCHHEM MHOTOT'PaHHHKOB TUIOCKOCTBIO;

®  BHINOJHATH NapaIeNIbHOE, IEHTPAIBHOE W OPTOTOHAIBHOE IPOEKTUpPOBaHUE QUTYp Ha
TUTOCKOCTD, BBITIONHSATH N300paXkeHus pUTYyp Ha IIIOCKOCTH;

®  CTPOWTH CEYCHHS MHOTOTPAHHUKOB PA3IMYHBIMUA METOJAMHM, BBHITIONHATH (BBIHOCHBIE) IJIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHHU3Y;

®  BBIUMCIATH IUIOIIAIM MOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpU3Ma, MHUPaMH[IA), TEOMETPHUYECKHIX
TeJ ¢ MpuMeHeHueM hopmyi;

e CcBOOOJHO OTIEPUPOBATH MOHATHUSMH: CHMMETPHUS B TPOCTPAHCTBE, LEHTP, OCh M IUIOCKOCTh
CUMMETpPHH, IICHTP, OCh U IJIOCKOCTh CHMMETPHHU (QHUTYPHI;

e CBOOOJHO OIEPHUPOBATH TMOHSATHAMH, COOTBETCTBYIOIIUMH BEKTOpaM U KOOpJMHATaAM B
MIPOCTPAHCTBE;

®  BHITOJHATH JICHCTBYSI HAJl BEKTOPAMH,

e pemarh 3aJaud  Ha JI0OKA3aTEJbCTBO MAaTeMaTHMYECKHMX OTHOLIEHMM U  HaXoXKIECHUE
Tre€OMETPUYECKUX BEJINYMH, NPUMEHSAsS M3BECTHBIE METOJbl MPU PELICHUMH MAaTeMaTHYEeCKHX 3ajad
MOBBIIIEHHOTO U BBICOKOT'O YPOBHS CJIOKHOCTH;

®  IIPUMEHATH NIPOCTEHIINE IPOrPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKAIIUOHHBIE CUCTEMBI
IIPU PELICHUN CTEPEOMETPHUECKUX 3a7ay;

®  U3BJEKaTb, IPEOOpPa30OBBIBATH U HMHTEPIPETUPOBATH HMHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTypax, MPeICTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;

® [IPUMEHATH IOJIydYCHHbIC 3HAHMsS Ha IPAKTUKE: CPAaBHUBAThb W aAHAJIU3UPOBATh peallbHbIE
CUTyallUH, HIPUMEHATh MW3YYEHHbIE IOHATUS B IIpOLlecCe IIOMCKA PELICHUS MaTeMaTU4eCKu
c(OpMYJIMPOBAHHOW MpOOJIEMBl, MOJEIUPOBATh pEaJbHbIE CHUTYyallMd Ha fA3bIKE TI'€OMETpPHUH,
UCCIIEIOBaTh IOCTPOEHHbIE MOJICNIM C MCIIOJIb30BAHHMEM TIE€OMETPUYECKUX HOHATUH U TeopeM,
anmapara anreOphl, peliaTh MPAKTUYECKHE 33/1aud, CBS3aHHBIE C HAXOXAECHUEM I'€OMETPHUYECKHX
BEJIMYUH;

® uMeTh INpeACTaBIeHUs 00 OCHOBHBIX JTalax pa3BUTUS T€OMETPUM KaK COCTABHOM YacTH
¢dbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

K xonny 11 kjacca oOyyaroniuiicss Hay4uTcs:

e CcBOOOJHO ONEpUPOBATh MOHSTHUSAMH, CBS3aHHBIMM C LWJIMHAPUYECKOM, KOHHYECKOW u
ceprueckoil MOBEPXHOCTIIMHU, OOBACHATH CIIOCOOBI MOJTyYEHHUS

®  ONEpUpPOBATh MOHATUSMH, CBA3AaHHBIMU C TeJlaMH BPALCHUS: LMIMHAPOM, KOHYCOM, chepoil u
1apOM;

e pacro3HaBaTh Teja BpalleHus (LIMIMHIP, KOHYyC, cdepa M map) U OOBICHATH CIIOCOOBI
MOJTy4EeHHUS TeJl BpalLlCHHUS;

e  KJaccu(UIMPOBATH B3aUMHOE PACIIOJIOKEHHE Cephl U MIIOCKOCTH;

®  BBHIUUCIATH BEIMYUHBI HJIEMEHTOB MHOTOTPAaHHHMKOB M TeNl BpallleHUs, 0ObEMBI U IUIOIIAIN
MOBEPXHOCTEN MHOTOTPAHHUKOB U TEJI BPALICHUS, TEOMETPUUYECKHX TeJ ¢ IPUMEHEHUEM (OpMYIT;



e CcBOOOJHO OIEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C KOMOMHAIMAMHU TN BpAIICHUS U
MHOTOT'PaHHUKOB: MHOTOTPAaHHMK, BIHMCAaHHBIA B cdepy W OmHCaHHBIA OKOJIO cdepsl, cdepa,
BIIMCaHHAsl B MHOTOI'PAHHUK WM TEJIO BPALLCHHUS;

®  BBIUUCIATH COOTHOIIECHHS MEX]Ty TUIOIIAsIMH MTOBEPXHOCTEH 1 00BbEMaMu TIOJJOOHBIX Tel;

e u300paxkaTh M3y4daeMmble (UTYpHI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU H3 PUCYHKOB
IPOCTBIX OOBEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUEHUS TEJl BPAILCHUS;

®  U3BIEKaTh, MHTEPIPETUPOBATH M TPEOOPa30BBIBATH HHPOPMALHUIO O TPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTekKaxX U PUCYHKAX;

e  cB00OOJHO OTIEPUPOBATH IOHSATHEM BEKTOP B MPOCTPAHCTBE;

e  BBIIOJIHATH ONIEpALlMU HaJl BEKTOPAMH;

®  33]1aBaTh IUIOCKOCTh YPABHEHHEM B JEKAPTOBOM CHCTEME KOOPAMHAT;

e pemarb reOMETPUYECKUE 33Ja4d HA BBIYHCICHUE YITIOB MEXKIY MNPSAMBIMH M IUIOCKOCTSMH,
BBIYMCIICHUE PACCTOSHUM OT TOYKM JO INIOCKOCTH, B II€JIOM, Ha IIPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJIA IIPHU PELICHUU;

e cBOOOJHO OMNEpPUPOBATh MOHATHUAMH, CBS3aHHBIMH C JIBJKEHHEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JIBIDKEHUN;

®  BBINOJHATh M300pa)KE€HUS MHOTOTPAHHUKOB M TeJ BpalleHHs MpH MapajieIbHOM IepeHoce,
LEHTPAJTbHON CUMMETPHH, 3€pKaJIbHOM CUMMETPHH, IIPU IOBOPOTE BOKPYT MPsAMOIi, mpeoOpa3oBaHUs
Mog00us;

® CTPOWUTH CEYEHHsS MHOTOTPAHHHWKOB W Te€J BpAIllEHUS: CEeUeHUs IWIMHApa (MapajiesibHO U
NEPIEHANKYIIIPHO OCH), CEYEHHs KOHyca (IapajiesibHble OCHOBAaHMIO M IPOXOMSIINE uepe3
BEpIINHY), CEUCHUS 11apa;

®  HCIOJIB30BaThb METOABI IOCTPOEHMS CEUEHHWM: METOJ CJIENOB, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYILEH MJIOCKOCTH;

®  JI0OKa3bIBaThb T€OMETPUYECCKUE YTBEPKICHUS;

® I[PUMEHATh TIeoMeTpuuecKkue  (akThl A pEIIeHUs  CTEPeOMETPUYECKHX  3ajad,
IIPEAIIOJIAralONIMX HECKOJIBKO INAroB PELICHMs, €CIM YCIOBMsS IPUMEHEHUS 3alaHbl B SIBHOM M
HEesIBHOU (opme;

e pemars 3aJadyd  Ha  JOKAa3aTEJbCTBO MATEMATHYECKUX OTHOIICHHH U HAaXO0XICHHE
IF€OMETPUYECKUX BEJIINYUH;

®  IIPUMEHATH IPOTPAMMHBIE CPEIACTBA U 2JIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHCTEMBI IIPU PELICHUH
CTEpPEOMETPUYECKUX 3a]1a4;

® [IPUMEHATH I[IOJIyYCHHBIC 3HAHUS Ha IPAKTHKE: CPaBHUBATh, AHAIM3UPOBAaTh U OLICHUBATH
peaJIbHbIE CHUTYyallMd, NPUMEHATh W3YyYEHHBIE IIOHATHUSA, TEOPEMBI, CBOMCTBA B IPOILECCE IMOMUCKA
peleHusl MaTeMaTH4ecKu CPOPMYJIMPOBAHHON MPOOIEMBl, MOJEIUPOBATh pealbHblE CUTyallUd Ha
A3BIKE T€OMETPUH, UCCIIEN0BAThH TIOCTPOEHHBIE MOJIENH C UCII0JIb30BAaHUEM I€OMETPUUECKUX MOHATHN
U TeopeM, ammapara anreOpbl, pelarb I[pPaKTHUYECKHE 3a7ayd, CBSA3aHHBbIE C HAaXOXIACHUEM
F€OMETPUYECKUX BEJINYUH;

® uMeTh MpeACTaBIe€HUS OO0 OCHOBHBIX JTalax pa3BUTHS TEOMETPUM KaK COCTaBHOM 4YacTH
¢dbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Kourpoububie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BBenenne B ctepeoMeTpuio 23 1 https://resh.edu.ru/
B
5 3aMMHOE PACIIOJIOKEHHE MPSIMBIX B 6 1 httos://resh.edu.ru/
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSAMBIX U TIOCKOCTEN B 3 httos://resh.edu.ru/
MIPOCTPAHCTBE
4 HepHeHHminpHOCTB HPAMBIX 25 https://resh.edu.ru/
IIJIOCKOCTEHN B IIPOCTPAHCTBE
VYrubl 1 paccTOsIHUS 16 https://resh.edu.ru/
MHororpaHHuKH 7 https://resh.edu.ru/
BekTopsl B mpocTpaHcTBe 12 https://resh.edu.ru/
8 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 1 httos://resh.edu.ru/
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoTsbI
pecypchbl
1 AHanutruyeckas TeoMeTpHst 15 1 https://resh.edu.ru/
2 Hosropene, 0606HICHI:IC 1 15 1 https://resh.edu.ru/
CUCTeMAaTH3aIlis 3HAHUH
3 O06BEM MHOTOTPAaHHHUKA 17 https://resh.edu.ru/
Tena BpamieHus 24 1 https://resh.edu.ru/
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1 httos://resh.edu.ru/
KPYTJIBIX TEJ
6 JIBrokeHUst 5 1 https://resh.edu.ru/
7 Hosropertie, O606H1€HI:IC 1 17 2 https://resh.edu.ru/
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmnyecTBo yacos HMara
Ne Konrp | Ilpakr | MPOBEICH
Tema ypoka 0JIbHBI | HYecKu | M4
n/n Bcero
e e
pador | pabot
bl bl
1 OcHoBHbIE IpaBUIIa U300paKEHUS HA PUCYHKE MJIOCKOCTH, MapajlIeIbHBIX MPSAMBIX 1 6.09
(0Tpe3KoB), cepeIuHbI OTPE3Ka
[TonATHA cTepeomMeTpHM: TOUYKA, IPsAMAas, IIIOCKOCTb, TPOCTPAaHCTBO. OCHOBHBIE MPaBUIIA 7.09
2 n300paxkeHus Ha PUCYHKE TUIOCKOCTH, MapalJIeIbHBIX MPSIMBIX (OTPE3KOB), CEPEANHBI 1
OTpE3Ka
3 [TonsTus: nepecekaronyecs MIOCKOCTH, TEpeceKaromuecs npsmas u mIoCKOCTh; 1 7.09
IIOJIyIIPOCTPAHCTBO
4 [TonsTus: nepecekaronyecs MIOCKOCTH, TepeceKaromuecs npsMas u IIoCKOCTh; 1 13.09
IIOJIyIIPOCTPAHCTBO
5 MHororpaHHuKH, U300pa>keHue MPOCTEUITNX MPOCTPAHCTBEHHBIX (DPUTYP, HECYLIECTBYIOIINX 1 14.09
00BEKTOB
6 AKCHOMBI CTEPEOMETPUH U TIEPBBIC CIEACTBUS U3 HUX 1 14.09
7 MHororpaHHUKH, U300pa)keHUe MPOCTEUIITUX MTPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIIUX 1 20.09
00BEKTOB
8 AKCHOMBI CTEPEOMETPUH U TIEPBBIC CIEACTBUS U3 HUX 1 21.09
9 AKCHOMBI CTepeOMETPUH U TIepBbIe cleACTBUs 13 HUX. CocoObl 3aaHusl IPSMBIX U 1 21.09
II0CKOCTeH B mpocTpaHcTBe. O003HAUEHUS MPSAMBIX U TIIOCKOCTEH
N306pakeHue ceueHuit mupaMusl, Kyoa U IpU3Mbl, KOTOPbIE IPOXOAT yepe3 X péopa. 27.09
10 N306pakeHue nepecevyeHus NoTydeHHbIX IIOCKOoCcTel. PackpamnBaHie NocTpoeHHbIX 1
CEYCHMI pa3HbIMU LIBETaMU




N300pakenue ceueHuil mupaMusl, Kyoa U IpU3Mbl, KOTOPbIE MPOXOAT Yepe3 ux peopa. 28.09
11 N3006pakenue nepecevyeHus MoIydeHHbBIX IUIOCKOCTel. PackpamnBanie mocTpoeHHBIX
CEUYEHUI pa3HbIMU LIBETAMH
N3006pakenue ceueHuil mupaMupl, Kyoa U IPU3MbI, KOTOPBIE POXOT Yepe3 X peopa. 28.09
12 N3006pakenue nepeceveHus MoTydeHHBIX TUIOCKOCTeH. PackpammnBaHie mocTpoeHHBIX
CEUYEHUI pa3HbIMU LIBETAMH
N300paxkenue ceueHuit nupamuabl, Kyda 1 Mpu3Mbl, KOTOpPbIE IPOXOJAT yepe3 ux péopa. 4.10
13 N300pakenue nepeceueHus MOJTy4eHHBIX MIIOCKOCTEN. PackpalinBanne NoCTpOEHHbIX
CEUYEHUI pa3HbIMU LIBETAMH
14 MeTtop crie10B it MOCTPOCHUSI CEUEHU 5.10
15 Merton cnenoB sl MOCTpoeHus ceueHni. CBOMCTBA MEPECEUCHUH MPAMBIX U IIOCKOCTEN 5.10
16 Merton cienoB A oCTpoeHust ceueHnid. CBOMCTBA MepecedeHn i MPSMBIX U IIJIOCKOCTEN 11.10
17 [TocTpoenue ceuenuii B nupamue, Kyoe no Tpém Toukam Ha pédpax. CozaHue BHIHOCHBIX 12.10
YepTEXKEHU U 3aIACh 1IaroB MOCTPOCHUS
18 [TocTpoenune ceueHnuid B nmupamu/ie, Kyoe rmo Tpém Toukam Ha péopax. Co3maHne BHIHOCHBIX 12.10
YepTEXKEHU U 3aIACh 1IaroB MOCTPOEHUS
19 IToctpoenue cedenuii B nupamuze, Kyoe 1o Tpém Toukam Ha pédpax. Co3aHne BBIHOCHBIX 18.10
YepTEeXKEHW U 3alUCh 1IaroB MOCTPOEHUS
20 IToctpoenue cedenuii B nupamuze, Kyoe rno Tpém Toukam Ha péopax. CozgaHne BBIHOCHBIX 19.10
YepTEeXKEHU U 3alUCh 1IaroB MOCTPOEHUS
21 [ToBTOpenue nuanuMeTpuu: Teopema o MPONOPIUOHANBHBIX OTpe3kax. [logobue 19.10
TPEYrOJIbHUKOB
29 IToBTOopenue mianumerpun: Teopema MeHnenast. PacyeTsl B ce4eHHAX Ha BBIHOCHBIX 25.10
yeprexax. Mcropus pa3BUTHA IIIaHUMETPUU U CTEPEOMETPUN
23 KonTpouabHnas pabora "Axkcuomsbl crepeomerpun. Ceuenns' 26.10
24 B3aumHoe pacnonoxenue nNpsAmMsIX B mpocTpaHcTBe. CkpemuBaromuecs npsamsle. [Ipuznaku 26.10
CKpELIUBAIOIIMXCA MpAMBIX. [lapasuienbHble IpsiMbIE B IIPOCTPAHCTBE
25 Teopema 0 CylIECTBOBAHUM U €IUHCTBEHHOCTHU MIPSMOM NapaJlIeIbHONU JaHHOM MPSIMOH, 8.11




IIPOXOJAIICH Yepe3 TOUKY IPOCTPAHCTBA U HE JIeXkKallled Ha TaHHOM npsMol. Jlemma o
[IEPECEUEHUH MTAPAIIIENBbHBIX MPSAMBIX INIOCKOCTHIO

26 [TapamtenpsHOCTB TpeX NpsAMBIX. TeopeMa o TpEX nmapajuiesbHbIX IpsMBIX. Teopema o 9.11
CKPELIMBAIOIIMXCS MTPSAMBIX

27 [TapannensHoe npoekTupoBanre. OCHOBHBIE CBOMCTBA MapaJLIEILHOTO MTPOSKTUPOBAHMSL. 9.11
N3o00paxkeHue pa3HbIX GUTYp B MapauIeIbHON TIPOSKITUN

28 [HeHTpanbHas MpoeKUMs. YTOJ C COHAIIPABIEHHBIMU CTOPOHAMH. YTOJ MEXAY NPSIMBbIMHU 15.11

29 3amauu Ha I0Ka3aTeIbCTBO U UCCIIEeN0BaHNE, CBI3aHHBIE C pacrnoyJ0XXeHUEM MPSIMBIX B 16.11
IIPOCTPAHCTBE

30 [ToHATHA: mapamieNbHOCTh MPSAMOM U INIOCKOCTHU B ITpocTpaHcTBe. [Ipu3HaKk napaenbHOCTH 16.11
psAMOM M TIOCKOCTH. CBOMCTBA MAapaJLIEIbHOCTH MPSMOM U IIJIOCKOCTH

31 FeOMeTpI/IquKHe 3aJ1auM Ha BBIYHCIICHUE U I0KA3aTeIbCTBO, CBSI3aHHBIC C MAPaAJIICIbHOCTBIO 22.11
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE

39 [TocTpoenune ceueHuns, MPOXOASIIETO Yepe3 JaHHYIO IPSIMYIO Ha YEPTEkKE U NapaJIeIbHOTO 23.11
JIpyrou npsamoi. Pacu€r oTHomeHum

33 [TapannensHas MpoeKIys, MPUMEHEHNE TSl IOCTPOCHUS CEUCHHUI Ky0a W mapajuieenunesa. 23.11
CaolicTBa napajuiesienuiea u Npu3Mbl

34 [TapamnenpHbie iockocTy. [Ipu3Haky napaienbHOCTH JBYX IIJIOCKOCTEN 29.11

35 Teopema o HapaHHCHBHOSTH Y €IMHCTBEHHOCTH IUIOCKOCTH, ITPOXOASILIEH Yepe3 TOUKY, He 30.11
IIPUHAJIECKALLYIO TaHHOM IUIOCKOCTHU U CIEACTBUSA U3 HEE

36 CBoiicTBa napajjiebHbIX IVIOCKOCTEN: 0 NapaJlJIEIbHOCTH MPSAMBIX II€PECEUEHUS ITPU 30.11
[IEPECEUCHHH IBYX NapaJlIeIbHBIX IIJIOCKOCTEN TpeThen
CpoiicTBa napauieIbHbIX MIIOCKOCTEN: 00 OTpe3Kax MmapaieIbHBIX MPSMBIX, 3aKITIOYEHHBIX 6.12

37 MEKy NapaieIbHBIMU MIJIOCKOCTSIMU; O MIEPECEYEHUU MIPSAMOI C IBYMSI NTapajuieIbHbIMU
IIJIOCKOCTSAMU

38 IToBTOpenue: Teopema [ugaropa Ha mIockocTu 7.12

39 [ToBTOpEHME: TPUTOHOMETPHUS NIPSIMOYTOJIBHOTO TPEYTrOJIbHUKA 7.12




40 CpoiicTBa Ky0a U IPSIMOYTOJILHOTO TMapalieenuiea 13.12

41 Brruucnenue JUIMH OTPE3KOB B KyOe M MPSMOYTOJIbHOM TapalijieNeHIe e 14.12

42 [lepneHMKyIApHOCTD NPSMOM U INIOCKOCTH. [Ipu3HaK NepneHauKyISpHOCTH IPSIMOM U 1 14.12
IJI0OCKOCTH

43 [lepneHMKYIAPHOCTD NPSMOM U IUNIOCKOCTHU. [Ipu3HaK neprneH uKyaIspHOCTH NPSIMOU U 1 20.12
IJI0CKOCTH

44 Teopema 0 CylmeCTBOBaHUM M €IMHCTBEHHOCTH IPSAMOM, IIPOXOIAIIEH Yepe3 TOUKY 1 21.12
MIPOCTPAHCTBA U NEPIIEHIUKYISIPHON K MJIOCKOCTH

45 [InockocTy M NEpHEeHIUKYISAPHBIE UM NPSMbIE B MHOTOIPAHHUKAX 1 21.12

46 [InockocTy M NepneHIuKyYIspHBIE UM MPSMbIE B MHOTOTPAHHUKAX 1 27.12

47 [Iepnenaukynsap n HakioHHas. [locTpoeHHe epneHaNKYIIsApa U3 TOUYKH HA TPSIMYIO 1 28.12

48 [Tepnennukynsp v HakinoHHas. [locTpoeHre epneHuKYIIApa U3 TOUYKH HA MPAMYIO 1 28.12

49 Teopema o Tpéx mepneHANKYsIpax (MpsMast © 0OpaTHas) 1 10.01

50 Teopema o Tpéx mepneHANKYsIpax (MpsMast © 0OpaTHas) 1 11.01

51 VYT0JI MeXKTy CKPEITUBAIOIINMHUCS TTPSIMBIMHU 1 11.01

52 [Touck nepneHANKYISIPHBIX MPAMBIX ¢ TOMOIIBIO TEPIEHIUKYISAPHBIX MIIIOCKOCTEHN 1 17.01

53 OpToroHaiapbHOE MPOCKTUPOBAHUE 1 18.01

54 IToctpoenue ceuyenuii Kyda, IpU3Mbl, IPaBUIbHOMN MUPAMUIBI C HOMOIBIO OPTOrOHAJIBHON 1 18.01
IIPOEKLINA

55 [Toctpoenue ceuenuit Kyda, IpU3Mbl, IPaBUIbHON MUPAMUIBI C HOMOIBIO OPTOrOHAJILHON 1 24.01
IIPOEKLINHU

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTENBHO INIOCKOCTH. [IlmockocTn cummeTpuii B 1 25.01
MHOTOTPaHHUKAX

57 [Ipu3Hak nepneHIMKyIIpHOCTH MPSIMOU U INIOCKOCTH KaK CIEACTBUE CHMMETPHUU 1 25.01

58 [IpaBunbHBIE MHOTOIPAaHHUKH. Pacd€T paccTOsHUI OT TOUYKHU A0 INIOCKOCTH 1 31.01

59 IIpaBunbHBIE MHOTOIPAaHHUKH. Pacd€T paccTOsHUI OT TOYKHU A0 INIOCKOCTH 1 1.01

60 CrniocoObl ONyCTUTh NEPIEHANKYISAPBI: CAMMETpPHS, CIBUT TOYKH 110 TapaJlIebHON NpsMOn 1 1.02




61 CaBur no HenapauienbHON IPSIMOM, U3MEHEHHE PacCTOSTHUI 1 7.02

62 KonTposabHnas pabora "B3anMHoe pacnosio:keHue NPAMbIX U IJIOCKOCTel B 1 8.02
npocrpancrse"

63 [ToBTOpEHME: Yyroy MeXay NPSIMBIMU Ha IJIOCKOCTH, TPUTOHOMETPHS B IIPOU3BOJIEHOM 1 8.02
TpPEyroJbHUKE, TEOpEMa KOCUHYCOB

64 IToBTOpEHME: Yroy MeX 1y CKpEINBAOIIUMHUCS IPSIMBIMU B IIPOCTPAHCTBE 1 14.02

65 I'eomeTprueckrie METOIbI BBIYMCIEHUS YIIa MEX 1Y NPSIMBIMA B MHOTOI'PaHHUKAX 1 15.02

66 JIByrpanHblii yroj. CBOMCTBO JIMHENWHBIX YIJIOB JBYTPAHHOIO yIiia 1 15.02

67 [lepnenukynspHsbie miockocty. CBOCTBA B3aUMHO NEPIEHIUKYISPHBIX MIIOCKOCTEN 1 21.02

68 [Ipu3Hak nepneHauKyIIpHOCTH IUNIOCKOCTEN; TeOpeMa O MPsIMOM MEPECEUEHHUS IBYX 1 22.02
IIJIOCKOCTEHN MEPIEHINKYISPHBIX TPEThEU MIIOCKOCTH

69 [IpssmoyromnpHbBIN Napasuienenunes; Ky0; n3MepeHus, CBOMCTBA MPSIMOYTOJIBHOTO 1 22.02
napajulesIenunena

70 Teopema o AuaroHany MPSMOYTOJILHOTO NapalJIe/IeTIUIe1a U CISACTBUE U3 He 1 28.02

71 CrepeomeTpuyecKHe U MPUKIIAIHbIE 3a7a4H, CBA3aHHbBIC CO B3AUMHBIM PACTOJIOKEHUEM 1 29.02
MPSIMBIX U IJIOCKOCTH

79 IloBTOpEHHE: CKpEIMBAIOLIUECS NPSAMBIE, TaPAJUIEIbHBIE INIOCKOCTH B CTaHIAPTHBIX 1 29.02
MHOTOTPaHHUKAX

73 [Tapa nmapaJiiesbHBIX IVIOCKOCTEN Ha CKPEIMBAIOIIUXCS MIPSMBIX, PACCTOSIHUE MEXKIY 1 6.03
CKPEIMBAOIIUMHUCA IIPSIMBIMU B IIPOCTBIX CUTYaLHX

74 PaccrostHue OT TOYKH 10 INIOCKOCTHU, PaCCTOSIHUE OT NMPSAMOU JI0 MJIOCKOCTH 1 7.03

75 Brruncnenue pacCcTosIHUNM MeXAy CKPELIIUMBAIOLIMMUCS IPSIMBIMU C IIOMOILBIO 1 7.03
NEPIEHIUKYIIIPHON INIOCKOCTU

76 Tpéxrpanublil yroi, HepaBeHCTBa 11l TpeXrpaHHbIX yriioB. Teopema [Iudaropa, Teopemsl 1 13.03
KOCHHYCOB U CHHYCOB JUUIsl TPEXTPAHHOIO YIJIa

77 DneMeHTHl chepruuecKoil reoOMeTpun: reoIe3NUecKue JIMHUM Ha 3emiie 14.03

78 KonTpouabHnas padora "Yrisl u paccrosiHus' 14.03




79 CucremaTtu3zanus 3HaHui "MHOTOTpaHHUK U €70 3JIEMEHTHI" 1 20.03
80 [Mupamuna. Buasl nupamun. [lpaBunsHas nupamuaa 1 21.03
81 [Ipusma. IIpamas u HakinoHHas npusmel. [IpaBunbHas npusma 1 21.03
82 [IpsiMoit mapasutenenuiesa, IpsSMOYTOJIbHBINA apavieenuie], Kyo 1 3.04
83 Brinykiibie MHOrorpaniuku. Teopema Oitiiepa 1 4.04
84 Brinykiible MHOrorpanHuku. Teopema Oitniepa. [IpaBuiibHbIE U TOTYPaBUIIbHBIE 1 4.04
MHOTOTPaHHUKH
85 KonTposabHnas padora "Muororpanauku' 1 10.04
86 [TonsiTHE BEKTOpa HA MJIOCKOCTH U B MPOCTPAHCTBE 1 11.04
87 CyMMa BEKTOpOB 1 11.04
88 Pa3zHocTh BekTOPOB 1 17.04
89 [TpaBwiio mapasurenenuieaa 1 18.04
90 YMHOXeHHEe BEKTOpa Ha YHCIIO 1 18.04
91 Paznosxenue BekTopa 1o 6a3ucy Tpéx BEKTOPOB, HE JISKAIINUX B OJTHON MJIOCKOCTH 1 24.04
92 CkansipHO€ TTPOU3BEICHUE 1 25.04
93 Brrunciienue yria Mex1y BEKTOpaMu B IPOCTPAHCTBE 1 25.04
94 [IpocTeiimue 3a7a4n ¢ BEKTOPAMH 1 8.05
95 [IpocTeiimue 3a7a49u ¢ BEKTOpAMH 1 15.05
96 [IpocTeiimue 3a7a49u ¢ BEKTOPAMH 1 16.05
97 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1 16.05
98 O000111eHIE U CUCTEMATHU3AIUs 3HAHUN 1 22.05
99 O000111eHIE U CUCTEMATHU3AIUs 3HAHUN 1 23.05
100 O060011eHre U cUTeMaTru3alus 3HaHU! 1 23.05
101 O06o001enre u cucTeMaTu3alus 3HaHu’ 1 24.05
OBUIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 101




11 KVIACC

No KoJsn4yecTBO 4acoB Jara

n/ Tema ypoka Kontpoas | IIpaktuye | MPOBEACHUHA

n Bcero HbIE cKHe

padoThbI padoThbI
1 [ToBTOpenue Temsl "KoopauHaTel BEKTOpa HA MJIOCKOCTH M B TIPOCTpaHCTBE" 1
2 [ToBTOpenue Temsl "CransipHOE TPOU3BEICHNE BEKTOPOB" 1
3 [ToBTOpeHune TeMsl "Bbruucinenue yriia Mexxay BEKTOpaMH B TPOCTpaHCTBE" 1
4 [ToBTOpeHue TeMsl "YpaBHEHUE TPAMOM, TPOXOIALIEH Yepe3 ABE TOUKHU" 1
5 VYpaBHEHME TNIOCKOCTH, HOpMallb, ypaBHEHHE MIOCKOCTH B OTpe3Kax 1
b
6 VYpaBHEHME TNUIOCKOCTH, HOpMallb, ypaBHEHHE MIIOCKOCTH B OTpe3Kax 1
b
7 BekTopHoe npousBeneHue 1
8 JInHelHbIE HEPABEHCTBA, JIMHEWNHOE IIPOTPAMMHUPOBAHNE 1
9
9 JInHelHbIE HEPABEHCTBA, JIMHEWNHOE IIPOTPAMMHUPOBAHNE 1
9
10 AHaJTUTHYECKHE METOIbI pacdy€Ta yriia MeXy MPsSMbIMA B MHOTOTPaHHUKAX 1
11 AHaJTUTHYECKHUE METOIbI pacy€Ta yriia MeK/1y INTIOCKOCTSAMH B MHOTOTpaHHHUKAX 1
12 dopMyIia pacCTOSHUS OT TOYKH JI0 TUIOCKOCTH B KOOPJAMHATAX 1
13 HaxoxaeHue paccTosiHuil OT TOYKHU 10 TUIOCKOCTH B KyOe 1
14 Haxosxienne paccTosSHUN OT TOYKHU J0 IJIOCKOCTH B TIPABHIIBHOM IMUPAMU/IE 1
15 KontponbHas padoTa "AHaauTH4ecKas reoMmeTpus’” 1 1
16 CeueHunss MHOTOTPAHHUKOB: CTaHAapTHBIE MHOTOTPAaHHUKH 1
17 CeueHunss MHOTOTPAHHUKOB: METO/T CJIE/I0B 1
18 CeueHns MHOTOTPAHHUKOB: CTaHAAPTHBIE MNIOCKOCTH, TIEPECEUEHUS PAMBIX U 1
MJIOCKOCTEN

19 [TapannenpHble TPsIMBbIE U IJIOCKOCTH: apaljieibHbIE CEUEHUs 1




20

[TapannenpHble NPAMBIE U INIOCKOCTH: PACYET OTHOLICHUI

21 [TapanmiensHbIe MPSMBIC U TUIOCKOCTH: YTIIbI MKy CKPEUTUBAIOIUMUCS TIPSIMBIMU

29 [TeprieHIUKYIIpHBIC TIPSIMBIC U TUIOCKOCTH: CTaHIAPTHBIC MTAPhI
MEePICHIUKYIISIPHBIX TUIOCKOCTEH U MPSAMBIX, CHMMETPUHA MHOTOTPAaHHUKOB

23 [TepnienqukynsipHBIE IPSMBIE U TUIOCKOCTH: TEOPEMa O TPeX MePHEHINKYIIpax

24 [TeprieHTUKYIIIpHBIC TIPSAMBIC U TUIOCKOCTH: BBIYMCICHUS JJTMH B MHOTOTPaHHUKAX

o5 [ToBTOpEeHME: TIIOMIAAN MHOTOYTOJIBHUKOB, (DOPMYITBI JIsI TUTOIIAICH,
cooOpaxxeHus moao0us

26 [ToBTOpEHME: TIIOMIAAN MHOTOYTOJIbHIKOB, (POPMYJIBI JUIS TUTOTIAIEH,
cooOpaxxeHus moao0us

97 [ToBTOpEHME: TIIOMIAAN MHOTOYTOJIbHIKOB, (POPMYJIBI JUIS TUTOIIIAIEH,
cooOpakeHHs TI0100us

28 [Inomany ceyeHnii MHOTOrPaHHUKORB: TUIONIAM TOBEPXHOCTEN, pa3pe3aHus Ha
4acTu, COOOpaxKeHUs! MoA00HS

29 [Tnomaau ceyeHnit MHOTOTPaHHUKOB: TUIONIAIN TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTu, COOOpaxKeHUs MoA00us

30 Kontponbras padota "[loBTOpeHHE: MHOTOTPAHHUKH, CEYCHHUS] MHOTOTPAaHHUKOB"

31 O6bEM Tema. O0BeM IPSMOYTOJIBHOTO Mapauieenuneaa

32 3agaun 00 yaBoeHUH Ky0a, 0 KBajpaType Ky0a; 0 TPUCEKLUH yria

33 CrepeoMeTpuueckue 3aauu, CBI3aHHbIE C 00bEMOM MPSMOYTOIBLHOTO
napasuieNienuneaa

34 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C BRIUUCICHUEM 00bEMA MPIMOYTOJIBHOTO
napasieNnenuneaa

35 O0BEM npsAMOi TIPU3MBI

36 CrepeoMeTpHuuecKkre 3aa4i, CBI3aHHbBIE C BHIYUCICHHEM 00bEMOB TIPSIMOI

IIPpHU3MBI




37 [IpuknaaHeie 3a7a49u, CBsI3aHHBIE C 00BEMOM MPSIMOM MPU3MBI 1
38 Brrurcnenue 00bEMOB TN ¢ TOMOMIBIO ONpeIeIEHHOr0 nHTerpaia. O0bpéM 1
HAaKJIOHHOM IIPU3MBI
39 Brrarcnenue 00bEMOB TEJ ¢ TOMOMIBIO ONpeIeIEHHOr0 nHTerpana. O0bpém 1
MU PAMHIBI
40 ®dopmyna 00pEMa mupamusl. OTHOIIEHHE 00BEMOB TUPAMUJL C OOIIUM YTIIOM 1
41 ®opmyna 00béMa nupamuabl. OTHOIIEHNE 00BEMOB TUPAMHU/] C OOILIUM YIJIOM 1
42 CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHBIE C 00bEMaMK HAKIIOHHOW TTPU3MBbI 1
43 CrepeomeTpuiecKue 3a1a4u, CBI3aHHBIC C 00bEMaMU MUPAMU/IBI 1
44 [Tpuknagaeie 3agaun mo Teme "OO0BEMBI Ten", CBA3aHHBIE C 00HEMOM HAKIIOHHON 1
TIPU3MBI
45 [Tpuknagaeie 3agaun mo teme "OO0BEMBI Ten", CBA3aHHBIE ¢ 00BEMOM MMUPAMU/IBI 1
46 [Ipumenenne 00bEMOB. Brruncienne pacCTOSTHUS 10 TIOCKOCTH 1
47 Kontponbras padota "O0sEM MHOTOTpaHHHUKA" 1
48 Hunuaapuyeckas MoBEpXHOCTh, 00pa3yolire HUINHIPUYECKON TOBEPXHOCTH 1
49 Hwmnaap. [psmoit kpyrooit munuuap. [lnomans moBepXHOCTH HHWJIMHAPA 1
50 Konndeckas moBepXHOCTh, 00pa3yromiue KOHnYecKor noBepxuoctu. Konyc 1
51 Ceuenune KOHyca MIOCKOCTHIO, MAPAJUIETBLHOM MJIOCKOCTH OCHOBAHUS 1
52 Yceuénnslil konyc. M300pakeHre KOHYCOB U YCEUEHHBIX KOHYCOB 1
53 [Tnomaas 60KOBOI MOBEPXHOCTH U MOJTHOM MOBEPXHOCTH KOHYCA 1
54 [Tnomanas 60KOBOI MOBEPXHOCTHU M MOJIHON MOBEPXHOCTH KOHYCA 1
55 CrepeoMeTpuueckre 3a1aui Ha JOKa3aTeNbCTBO U BEIYHCIECHUE, TOCTPOCHUEM 1
CeUeHUH UIMHIpPA, KOHYCa
56 CrepeoMeTprueckue 3a1aui Ha JOKa3aTeNbCTBO U BHIYMCIECHUE, TOCTPOCHUEM 1
CeUeHUH UINHIpPA, KOHYCa
57 [IpuknagHeie 3aa4n, CBI3aHHbBIE C IUIUHAPOM 1




58 [IpuknanHeie 3a1a4n, CBA3aHHbBIE C UIMHIPOM 1

59 Cdepa u map

60 [Tepeceuenue cepsl 1 mapa ¢ mIockocThio. Kacanue mapa u cepsl MI0CKOCTHIO. 1
Bun u nzo0paxenue mapa

61 [Tepeceuenue chepsl 1 mapa ¢ IockocThio. Kacanue mapa u cepsl MI0CKOCTHIO. 1
Bun u nzo0paxxenue mapa

62 VYpasuenne chepsl. [Tnomrans chepsr u e€ gacre 1

63 Cummerpus cdepsl 1 mapa 1

64 CrepeoMeTpHYeCKHE 33JIa4M Ha J0KA3aTeIbCTBO U BEIYHCIICHUE, CBI3aHHBIC CO 1
cdepoii U mapoM, IOCTPOSHUEM MX CEUCHUH TUIOCKOCTHIO

65 CrepeoMeTpHYeCKHe 3aJIJa4H Ha JJOKAa3aTeJIbCTBO M BEIYHMCIICHUE, CBSI3aHHBIC CO 1
cdepoil u mapom, MOCTPOCHUEM MX CEYCHHH TIOCKOCTHIO

66 [Ipuknagabie 3a1a9n, CBsI3aHHBIE CO cPepoid U Iapom 1

67 [ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH, BEIYUCIICHUS B OKPY>KHOCTH, 1
CTaHJapTHBIC MTOA00US

68 Paznuunble KOMOWHAIIMY TE BPAIICHUS] © MHOTOTPAHHUKOB 1

69 3amaun o Teme "Tena u MOBEPXHOCTH BpalieHus " 1

70 3amaun o Teme "Tena u moBEpXHOCTH BpanieHus" 1

71 KonTtponbHas padoTa "Tena 1 mOBEpXHOCTH BpaieHUs" 1

12 O06béM umuHApa. Teopema 06 00bEME PSIMOTO MUITUHPA 1

73 Brruncnenue 00bEMOB TeI ¢ TOMOIIBIO OIpeieI€HHOro uHTerpaia. O0bpEéM KoHyca 1

74 [Tnomaau 60KOBOM U MOTHON MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpHuueckre 3aJ1auu, CBSI3aHHbBIE C BHIYUCICHHEM 00bEMOB IIUIUHIPA, 1
KOHyca

76 [Mpuknanueie 3anaun o Teme "OOBEMBI U MJIOMIAAN TOBEpXHOCTEH Ten"

77 O0BéM 1mapa u mapoBoro cexkropa. Teopema 06 00bEMe mapa. [Tnomans chepsr.




CrepeoMeTpHueCcKHe 3a/1auu, CBSI3aHHBIE C BRIYMCICHHEM 00bEMOB 11apa,
IIapOBOTO CErMEHTA U IIIapOBOTO CEKTOpa

[Tpuknagneie 3agauun o Teme "OO0bEMBI TeN", CBA3aHHBIE C 00BEMOM IIapa U

78 iomaabio cgepbl. COOTHOMICHHS MKy TUIOIIAIIMU MTOBEPXHOCTEH M 00bEMaMHu
MOJOOHBIX TE
[TonoGHble Tena B mpocTpaHcTBe. MI3MeHneHne 06bEéMa pu no1001H.

79 CrepeomeTpuiecKue 3a/1a4u, CBI3aHHBIEC C BEIYUCIIEHHEM 00BbEMOB TEIl U
IIJIOIIAJIEH TOBEPXHOCTEN

80 KonTpoasHas padora "[Tnomaam moBepXHOCTH U 00BEMBI KPYTIIBIX T

81 JIBmwxenust mpoctpanctBa. OtoOpakenus. J[Brmkenus u paBeHcTBO puryp. Obmuiue
CBOIICTBA IBKEHUH

82 Buapl nBukeHmii: napauiesibHbIN NEPEHOC, [IEHTPAIbHAS CUMMETPHS, 3€pKaJIbHAs
CUMMETpUS, TOBOPOT BOKPYT MPSAMOit

83 [IpeobpazoBanus nomoous. [psimas u cepa Ditnepa

84 ['eomeTpuueckue 3aaun Ha MPUMEHEHHUE JIBUYKCHUS

85 KontponbHas padota "BekTopsl B mpocTpancTse"
Ob6o6matomiee moBropeHue 11 moHsTHII 1 METOIOB Kypca reometpun 10-11

86 KJIACCOB, cucTemMaTu3anus 3Hanuil: "[lapanenbHOCTh TPSMBIX U TIIOCKOCTEN B
npocrpanctae"

87 O6o6maromniee noproperue 11 nonsituii 1 MeTo0B Kypca reomerpun 10-11
KJIACCOB, cCMCTeMaTu3anus 3Hanuil: "Bektopsl B nmpocTpancTse"

88 O6o6maromniee noproperue 11 moHsATHII U METOIOB Kypca reometpuu 10-11
KJIaCCOB, CUCTEMAaTHU3alus 3HaHuil: "BekTopsl B mpocTpancTBe"

89 O6o6maroniee noproperue 11 nousTuit 1 MeToJ0B Kypca reomerpun 10-11
KJIaCCOB, cUCTeMaTu3anus 3HaHui: "OO6beM MHOrorpaHHuka"

90 O6o6maromiee nopropenue 11 nmonsTuit 1 MeTo 0B Kypca reomerpun 10-11

KJIaCCOB, cUCTeMaTu3anus 3HaHui: "OO6beM MHOTOrpaHHUKa"




O6o6maromee moroperne 11 mousTuii 1 MeTo 0B Kypca reomerpun 10-11

91 KJIacCOB, cucTemMaru3anus 3Hanui: "[nomaam moBepXHoCcTH 1 00BEMBI KPYTIIBIX 1
Ten"
O6o6maromee moroperne 11 mousTuii 1 MeTo 0B Kypca reomerpun 10-11

92 KJIacCOB, cucTemMaru3anus 3Hanui: "[nomaaym moBepXHoCTH 1 00BEMBI KPYTITBIX 1
Ten"

93 Hrorosas koHTpOJIbHAS paboTa 1

94 Wrorosas koHTposIbHas paboTa

95 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUT

9% Hcropus pa3BUTHS CTEPEOMETPHH KaK HAYKU M €€ POJIb B Pa3BUTHH COBPEMEHHBIX 1
WH)KEHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHIA

97 Hcropus pa3BUTHS CTEPEOMETPHN KaK HAyKH U €€ pOJIb B Pa3BUTHH COBPEMEHHBIX 1
WH)KEHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTHI

08 Hcropus pa3BUTHS CTEPEOMETPHN KaK HAyKH U €€ pOJIb B Pa3BUTHH COBPEMEHHBIX 1
MH)KEHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTHI

99 Hcropus pa3BUTHS CTEPEOMETPHH KaK HAyKU U €€ pOJIb B PAa3BUTHH COBPEMEHHBIX 1
MH)KEHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTHIA

100 Hcropus pa3BUTHS CTEPEOMETPHN KaK HAyKU U €€ pOJIb B PAa3BUTHH COBPEMEHHBIX 1
MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

101 Hcropus pa3BUTHS CTEPEOMETPHM KaK HAYKU U €€ pOJIb B Pa3BUTHH COBPEMEHHBIX 1
WH)KEHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTHH

102 Hcropus pa3BUTHS CTEPEOMETPHN KaK HAyKU U €€ pOJIb B Pa3BUTHH COBPEMEHHBIX 1
WH)KEHEPHBIX 1 KOMITBIOTEPHBIX TEXHOJIOTHIA

OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102




«BeposATHOCTH U CTATHCTHKA
IHHOACHUTEJIbBHAA 3AIINCKA
VYuebHblii kypc «BepoATHOCTh M CTaTHCTHKa» YIIyOJIEHHOTO YPOBHS SIBISIETCS MPOJODKEHHUEM U
pa3BUTHEM OJHOMMEHHOIO y4eOHOro Kypca yriiyOJIEHHOTO YpPOBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3zoBanus. YUeOHBII Kypc mpeaHa3HadeH s GOpPMHUPOBAHUS Yy OOYUYArOMIMXCS CTATHCTUYECKON
KYyJIbTYpbl W IOHUMaHMsI pPOJIM TEOPUU BEPOSITHOCTEH Kak MaTeMaTU4eCKOro HMHCTPYMEHTa s
W3yUYEHHs CIy4alHBIX COOBITHH, BeIMYMH W mpoueccoB. [lpu wm3ydeHmm Kypca oOoramaroTcs
Ipe/CcTaBiIeHUs] OOydyarouMxcsd O METOJaX MCCIEA0BaHUS W3MEHYMBOIO MHUpA, pa3BUBAeTCs
[IOHMMAaHHE 3HAYMMOCTH U OOIIHOCTH MaTeMAaTUYECKMX METOJ0B MO3HAHMs KaK HEOThEMJIEMOM YacTu
COBPEMEHHOT'0 €CTECTBEHHO-HayYHOTO MUPOBO33PEHHUSI.
CopepxaHue ydyeOHOro Kypca HampaBJIEHO HA 3aKpEIUICHHE 3HAHWW, MOJYYEHHBIX MPU HU3y4EHHH
Kypca Ha ypOBHE OCHOBHOIO oOmIero o0pa3oBaHMs, W Ha pPa3BUTHUE INPEACTABICHUN O CIIydyalHbIX
BEJIMYMHAX M B3aUMOCBS3SIX MEX/Iy HUMU Ha BaXXHBIX MPUMeEpax, CIOKEThl KOTOPBIX MOYEPIHYTHI U3
OKpyXaroliero mMupa. B pesynpraTe y 00ydarommxcsi JOJKHO CHOPMHUPOBATHCS MPEICTABIECHUE O
HauboJee YHNoTpeOUTEIbHBIX M OOMIMX MaTEeMaTHUYECKUX MOJIENSIX, UCHOJb3YEMBIX IJIS OMHCAHUSA
AHTPONOMETPUYECKUX U JIeMOrpapuuecKux BEIUYHH, MOTPEUIHOCTEN B pa3InyHbIE POJa U3MEPEHUSIX,
JUINTEIBHOCTU 0€30TKa3HON pabOThl TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTUK MAaCCOBBIX SBJICHUH U
MPOIIECCOB B 00IIeCTBE. YUEeOHBIN Kypc ABISIETCS 0a301 /ISl OCBOSHHUS BEPOSTHOCTHO-CTATUCTHUECKHIX
METO/IOB, HEOOXOJUMBIX CIIEHUAIMCTaM HE TOJIBKO HWH)KEHEPHBIX CHEIHaTbHOCTEH, HO TaKkKe
COLIMANIBHBIX U MCUXOJOTHYECKHX, MOCKOJbKY COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUUTENbHON
Mepe HCHOJIB3YIOT ammapar aHaiu3a OoJbIIMX JaHHbIX. LleHTpanbHyr0 yacThb ydeGHOro Kypca
3aHUMAaeT 00CYXJEHHE 3aKOHa OOJBIIMX YHCeNl — (PYHIAMEHTaJIbHOIO 3aKOHA IPHUPOJbI, UMEIOILEro
MaTeMaTHYeCKy0 (GopMan3aIuio.
B cooTBeTcTBUM C yKa3aHHBIMM LIEISIMU B CTPYKType yueOHOro Kypca «BeposTHOCTh U CTaTUCTHKa»
Ha yriyOl€HHOM YpOBHE BBIJICJICHBl OCHOBHBIE cojJepxKareibHble JUHUM: «CiydaiiHble COOBITUS U
BEpOATHOCTH» U «CitydaiiHble BEIMYMHBI U 3aKOH OOJIBIINX YHCEI».
IToMMMO OCHOBHBIX JHMHUI B Yy4eOHBIH KypC BKIIIOYEHBI 3JEMEHThl TEOpHUM TIpadoB U TEOpuu
MHOJKECTB, HEOOXOJMMBbIE sl NOJHOLEHHOTO OCBOCHMS MaTepHaja JaHHOIO yueOHOro Kypca u
CMEKHBIX MaTEeMaTUYECKUX YUE€OHBIX KypCOB.
Copnepxxanne auHuM «CiydaiiHble COOBITHS M BEPOATHOCTH» CIYXHUT OCHOBOHM [uid (hOpMUpOBaHMSA
IIPEJCTaBICHUM O PAaCIpPEEIICHUN BEPOSTHOCTEH MEKY 3HAUCHUAMU CIIydailHbIX BEJIMYMH. BaxkHyro
YacTh B 3TOW COJAEP)KATENbHOW JMHUM 3aHUMAET W3ydeHHE IeOMETPUYECKOro W OMHOMHAIBLHOIO
pacnpeneeHuii ¥ 3HaKOMCTBO C UX HEIPEPBIBHBIMU aHAJIOTaMU — II0KA3aTEJIbHBIM U HOPMAaJIbHBIM
pacnpeneIeHUsIMU.
Tewmsl, cBsI3aHHBIE C HEMPEPBIBHBIMM CIy4allHBIMM BEJIWYMHAMU U PACHPENCICHUIMH, aKUEHTUPYIOT
BHUMaHHE O00Yy4arOLIUXCs Ha ONUCAaHUM U U3YYEHHM CIIy4aiHbIX SIBJICHUH C IOMOIIBIO HEMPEPBIBHBIX
¢ynkuuit. OCHOBHOE BHUMaHUE YJIENIAETCs I0Ka3aTeIbHOMY U HOPMAJIbHOMY pacIipee/IeHUsIM.
B yuyeOHOM Kypce mpenycMaTpUBaeTCsi O3HAKOMHTEIBHOE H3YUEHHE CBS3M MEXIy ClydailHbIMHU
BEJIMYMHAMM M OMHUCAHUE ITOM CBSA3M C MOMOIIBIO KO3(D(UIIMEeHTa KOPPEILUN U ero BbIOOPOYHOTO
aHajiora. OTH DJIEMEHTBI COJEpKaHHUs Pa3BUBAIOT TeMy «/luarpamMmbl paccenBaHUs», U3yUYEHHYIO Ha
YPOBHE OCHOBHOT'O 00I1I€ro 00pa3oBaHMsl, U BO MHOTOM OIMPAIOTCS HAa CBEACHUS U3 KypCOB anredpsl U
TEOMETPHH.
Emé€ oauH osmeMeHT coaepkaHMs, KOTOPBIM IpeagaraeTcsi Ha O3HAKOMHUTEIBHOM YPOBHE —
MOCIIEIOBATEIbHOCTh CIIyYailHBIX HE3aBUCHMBIX COOBITHH, HACTYMAIOMIMX B €IUHULY BPEMEHHU.
O3HakoMIIeHHE C paclpeieIeHUeM BEPOSITHOCTEH KOJIMYECTBAa TaKUX COOBITUH HOCHUT Pa3BUBAIOLIUMA



XapakTep M SBISETCS aKTyaldbHBIM ISl OyAylmMX aOUTYpUEHTOB, TMOCTYMAOMUX Ha Y4eOHbBIE
CIICHUAJIBHOCTHU, CBA3aHHBIC C O6H.[€CTB€HHLIMI/I HayKaMH, IICUXOJIOTUEHN U YIIPABJICHUCM.

Ha u3yuenue yuebHOTO Kypca «BeposSiTHOCTh M CTAaTUCTHKA» Ha YrIIyOJICHHOM YpOBHE OTBOAMTCS 68
yacoB: B 10 kiacce — 34 yaca (1 yac B Hezpento), B 11 kiacce — 34 yaca (1 yac B Hezento)
COJAEP/KAHUE OBYUYEHUSA

10 KJIACC

I'pad, cBs3ubiii Tpad, mytu B rpade: mukibl U nenu. CreneHb (BaJCHTHOCTHh) BepmuHLL ['padbr Ha
IIJIOCKOCTH. JlepeBbsl.

CrnyyaiiHble SKCIEPUMEHTHI (OTBITBI) W CiIydaillHble COOBITHS. DJE€MEHTapHble COOBITHS (MCXOJBbI).
BepositHOCTB cimydaiiHOTO cOOBITHSA. Bin30CTh 4acTOTHI M BEPOSITHOCTH COOBITUN. CilydaliHbl€ OTIBITHI
C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH.

Onepanuu HaJl COOBITHSMU: NEepeceueHne, 00beIMHEHNE, TIPOTHUBOIIONIOXKHBIE COObITHS. J(narpammbl
Diinepa. opmyrna CI0KEHUS BEPOSTHOCTEH.

VYcnoBHas BEpOATHOCTb. YMHOXKEHUE BepOSITHOCTEH. JlepeBo ciaydallHOTO sKcrepuMeHTa. Popmyna
nosiHo# BeposiTHocTU. Popmyna baiieca. HezaBucumblie coObITHS.

bunapuplii cnydaiiHbIi ONBIT (MCHBITaHUE), ycrex U Heynada. HesaBucumble ucnbiTaHus. Cepust
HE3aBHCHMBIX HCHbITaHUM a0 mepBoro ycmnexa. llepectaHoBku u axrtopuan. Yucno coyeTaHui.
Tpeyronbuauk [Tackansa. @opmyna 6uHoma HproToHa.

Cepust He3aBUCUMBIX HcnibiTaHUM beprymm. CiyyaiiHblil BBIOOp U3 KOHEUHOM COBOKYITHOCTH.
Cnyuaiinas BenuuuHa. Pacnpenenenue BepositHocTel. lmarpamma pacnpenenenusi. Onepanuud Hajg
Cly4yallHbIMHU BeJIMUMHaMu. buHapHas ciaydaliHas BenuuuHa. [Ipumepsl pacnpeneneHuii, B TOM 4UCie
reOMETPUYECKOE U OMHOMHUANIBHOE.

11 KJIACC

CoBMmecTHOE pacnpeeneHue AByX Cy4yalHbIX BeJIMUnH. He3aBucuMele cirydaiiHble BEJTMYHUHBI.
Maremaruueckoe OXHUJAHUE CiIydalHOW BenuuuHbl (pacrpenenenus). [Ipumepbl mnpUMeHEHUs
MaTeMaTHYeCKOro OKHUJaHHUS (CTpaxoBaHHWe, JjoTepes). Maremartnyeckoe OXXHUJIaHUE OWHApHOU
ClIy4alHOW BeIMYMHBI. MaTremMaTHyecKoe OXKUJAHHE CYMMBbl CIy4alHBIX BEJIWYMH. MaremaTudeckoe
O’KHJaHHe TeOMETPUUECKOro U OMHOMHAIIBHOTO pacrpeiesieHuH.

Jucnepcusi W CTaHAapTHOE OTKIOHEHHE CIy4yailHOW BenuuuHbl (pacmupezneneHus). Jucnepcus
OMHApHOU ciy4yallHOW BeNMMYMHBL. MareMaTH4ecKoe OXKUAAHHWE MPOU3BEICHUS M JUCIEPCUS CYMMBI
HE3aBHCHMBIX CIy4YalHbIX BenW4MH. Jlucrepcuss M CTaHAAPTHOE OTKIOHEHHE OHMHOMHAIBHOTO
pacnpenenenus. /Jucnepcust U cTaHAAPTHOE OTKIOHEHUE F€OMETPUUECKOTO PaCIpeIeICHHUS.
HepaBenctBo YeOniméBa. Teopema UYeObnméBa. Teopema bepnymmm. 3akoH OOJBIIMX YHUCEIL.
Brei6opounslii Meton wuccnenoBaHuil. BwiGopounbie xapaktepucTuku. OIlleHMBaHHE BEPOSTHOCTU
coObITHSI TIO BBIOOPOYHBIM JaHHBIM. [IpoBepka NHPOCTEMIIUX TUIOTE3 C TMOMOIIBIO U3YYEHHBIX
pacrpeneieHui.

HenpepsiBHbie ciydaiinbie BeauuuHbl. [IpuMepbl. @yHKIUSA MIOTHOCTH BEPOSITHOCTH PACTIPEACICHHUS.
PaBHOMEepHOE pacmpeneneHue HW  €ro CBOWCTBAa. 3aJayd, MPUBOASAIIME K [OKA3aTEIbHOMY
pacnpeneneHuo. 3ajadd, OPUBOIAIIME K HOPMalIbHOMY pactpeneneHnto. DyHKIUsS MIOTHOCTH
BEPOSITHOCTH TMOKa3aTeJIbHOTO pacrpeaeiaeHus, (YHKIHS TJIOTHOCTH BEPOSITHOCTH HOPMAaJIbHOTO
pacnpenenenusa. OyHKIKS MIOTHOCTH U CBOWCTBA HOPMAJIBLHOTO pacipeieeHusI.
[TocnenoBaTenbHOCTh OJUHOYHBIX HE3aBUCHUMBIX COOBITHIA. 3aauu, MPUBOMASIIUE K paclpeaeliCHUI0
Ilyaccona.



KoBapuamuss nByx ciyyaiftapix BenuuuH. Kosdduuument nmueitHoit koppemsuuu. CoBMecTHBIE

HaOroIeHUs ABYX BenU4uH. BeiOopounbii koadduumeHT xoppensuuu. Pasnmmune Mexy TMHEHHOM

CBSI3bI0 U MPUYMHHO-CIIEJICTBEHHOMN CBA3b10. JIMHEHAas perpeccusi, MeTO] HAMMEHBIINX KBaJIpaTOB.
INVIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSITHOCTh Y CTATUCTUKA» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJJHEI'O OBHIEI'O OBPA30OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa’aaHcKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh I'PAKIAHCKOW MO3HIIMHU 00y4Yaromerocss Kak akTUBHOTO M OTBETCTBEHHOTO UJICHA
POCCHUICKOTO 00IIeCTBa, MPEICTABIEHUE O MAaTEMAaTUUECKUX OCHOBAX ()YHKIIMOHUPOBAHUS PA3TUUHBIX
CTPYKTYp, SIBJICHUHN, TPOLENYp TPaKIAHCKOTO OOIIecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHUe
B3aMMO/ICHICTBOBATh C COIMAIIBHBIMA UHCTUTYTaMHU B COOTBETCTBUU C UX (DYHKIMSAMU U HAa3HAUYCHUEM;
2) NaTPpMOTHYECKOTO0 BOCIIUTAHMS:

c(OPMUPOBAHHOCTh POCCUHCKON Tpa)KTaHCKOM HICHTHUYHOCTH, YBOXKEHHS K MPOIIJIOMY U
HACTOSIIIEMY POCCHUMCKOW MAaTeMaTUKH, LEHHOCTHOE OTHOIIEHHE K MOCTHKEHUSM POCCHHUCKHUX
MAaTEMAaTUKOB U POCCUMCKOW MAaTeMaTHYECKOW IIKOJIbI, UCIOJIb30BAHUE 3TUX JOCTHKEHUW B APYrUX
HayKax, TEXHOJIOTHAX, chepax IKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHE JIyXOBHBIX LIEHHOCTEW pOCCHIICKOro Hapoaa, CcPOPMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, ’TUYECKOTO MOBEJICHHUS, CBA3aHHOIO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHKEHUN HAYKH U
JeSITeNIbHOCTBIO YYEHOT0, OCO3HAHKE JINYHOTO BKJIaJia B IOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) 3cTeTMYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYasi 3CTETUKY MaTeMaTHUYECKUX 3aKOHOMEpPHOCTEH, O0BEKTOB,
3a/1a4, PEeIIeHUH, pacCykACHHUI, BOCIPUMMYMBOCT K MaTEMAaTUYECKUM aClEeKTaM Pa3IMYHbIX BUIOB
HCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

chOpPMUPOBAHHOCTh YMEHHsI TNPUMEHSATh MaTeMaTUYeCKUEe 3HaHUS B MHTEpecax 3J0pOBOrO U
6e3omacHoro obpa3a *KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (3710pOBOE MHUTAHHE,
cOaaHCUPOBAHHBIN PEKUM 3aHATUN M OTAbIXA, peryispHas (usnueckas akKTHUBHOCTH), (pusmueckoe
COBEPILEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIIBHON JEATENBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K TPYyIy, OCO3HAaHHE IIEHHOCTH TPYIOJIO0Us, HUHTEpEeC K pa3IU4HbIM cdepam
npodeccHOHAIbHON NIeATENbHOCTH, CBSI3aHHBIM C MaTeMAaTHKOW U €€ MPHIOKEHHUSIMH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccuu U peanu30BBIBATH COOCTBEHHBIE >KM3HEHHBIE
IUIaHbI, TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTHUYeCKOMY OOpa3oBaHUIO U CaMOOOpa3oBaHUIO Ha
MPOTSHKEHUM BCEW KU3HU, TOTOBHOCTh K AKTMUBHOMY YYAaCTHIO B PEHIEHUM MPAKTHYECKUX 3a]ad
MaTeMaTHYe€CKOW HAMpPaBI€HHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYPHl, MOHHUMAHHUE BIHMSHHS COILHATHHO-DKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHME MPUPOTHOW W COIMATBHOM Cpefbl, OCO3HaHWE TI00aTbHOTO XapakTepa
9KOJIOTHYECKUX MPOoOsIeM, OpUEHTAIUS HA IPUMEHEHHE MaTeMaTUUeCKUX 3HAHUN 71 pelIeHus 3a1a4
B 00JIaCTH OKPYKAIOIIEH Cpe/bl, MIIAHUPOBAHUE TOCTYIKOB M OLIEHKH MX BO3MOXHBIX MOCIEACTBUN
JUISL OKpY>Karoel cpebl;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:



c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U
OOIIECTBEHHON TPAKTUKH, TOHMMaHUE MAaTeMaTHYeCKOH HayKH Kak c¢epbl YeloBEUYeCKO
NEATENbHOCTH, TANOB €€ pa3sBUTUSA U 3HAYMMOCTH JUIS Pa3BUTHUSA LIMBWIM3ALNU, OBIAICHUE S3BIKOM
MaTeMAaTUKX M MaTEeMaTU4YeCKOW KYJIbTYpOM Kak CpeACTBOM IIO3HAHHWA MHpPA, TOTOBHOCTb
OCYULIECTBJIATh TPOCKTHYIO U UCCIIEI0BATENBCKYIO IEATEIbHOCT HHINBUIYAJIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS

Ba3oBble joruyeckue neiicTBus:

BBEISIBIISITh M XapaKTePU30BaTh CYIICCTBCHHBIC NPU3HAKH MATEMATHYECKUX OOBEKTOB, MOHSTHH,
OTHONIICHWIA MEXJy TMOHATUAMH, (OPMYIUPOBATH OMPEICICHUS TOHSITHH, YyCTaHABJIMBAThH
CYIIICCTBCHHBI TPHU3HAK KIIACCU(PUKAIINN, OCHOBAaHUS JUIsI OOOOIICHHWS W CpaBHEHUS, KPUTCPUU
MIPOBOJIMMOTO aHAITN3a;

BOCIIPHHUMATH, (POPMYIIUPOBATH U MPEOOPA30BBIBATE CYXKJICHUS: YTBEPAUTEIBHBIC H OTPHUIIATEIbHBIC,
¢IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBIISITh MaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3W WM TNPOTHBOpEeYrs B (DakTax, IaHHBIX,
HAOJIOJICHUSIX W YTBEPXKJICHUSAX, TMpeiaratb KPUTCPUW JUIS BBISBICHHS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNI;

JIeNIaTh BBIBOJIBI C UCTIOIB30BAHUEM 3aKOHOB JIOTHKH, JICAYKTUBHBIX M HHIYKTHBHBIX YMO3AKITFOUCHUH,
YMO3aKJIFOUEHUH 110 aHAJIOTUH;

MIPOBOJUTH CaMOCTOSATENbHO JOKa3aTelIbCTBA MaTeMaTHMUECKUX YTBEPXKICHHM (mpsMble U OT
MIPOTUBHOTO0), BBICTpAUBaTh apryMEHTALIUIO0, TIPUBOJUTh MPUMEPHl U KOHTPIPUMEPHI, 000CHOBBIBATH
cOOCTBEHHBIE CYXICHHS U BHIBObI;

BBIOMpATh Croco0 pemnieHust yaeOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHUsI, BLIOUpPATh
HauboJee MOAXOAAIUHN C YUETOM CAMOCTOSTEIbHO BBIACIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarebCcKHe NeliCTBHA:

UCIO0JIb30BAaTh BOIMPOCH! KaK HCCIEA0BATEIbCKUII MHCTPYMEHT IMO3HAHUS, (OpMyIHpoBaTh BOMPOCHI,
¢bukcupyomye MNpoTUBOPEeYHe, MpoliIeMy, yCTaHABIMBAaTh HCKOMOE U JaHHOE, (OpMHUpPOBATH
TUIOTE3Y, aprYMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHE;

MIPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM OSKCIIEPUMEHT, MCCIEIO0BAHUE [0 YCTAaHOBJICHUIO
O0COOCHHOCTEl MaTreMaTH4eCKOro OObEeKTa, SBICHHS, MPOIECCca, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BeKTaMU, SIBJICHUSAMH, ITPOLIECCAMH;

CaMOCTOSITENIBHO ~ OpMYIHpOBaTh O000OIIEHHS ¥ BBIBOABI 10 pe3ylbTaTaM MPOBEAEHHOTO
HaOIOJICHUS, WCCIENOBAaHUS, OILIEHUBATh JIOCTOBEPHOCTh IOJYUYEHHBIX PE3yJIbTAaTOB, BHIBOJIOB U
0000I11IeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMpoIlecca, a TakKe BBIIBUTATh IMPEAINOJIOKEHHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Padora ¢ undpopmanueii:

BBISIBIISITH JeDUIIUTHI MHPOPMAIINH, JaHHBIX, HEOOXOTUMBIX Ui OTBETa HA BOMPOC U AJS PEIICHUs
3a/1a4u;

BBIOMpATh MH(POPMAINIO U3 UCTOYHHKOB PA3UYHBIX THIOB, aHATU3UPOBATh, CUCTEMATU3HPOBATh U
MHTEPIPETUPOBATH HHPOPMAIIHIO Pa3IUYHBIX BUJIOB U (hOpPM MpeacTaBICHUS;

CTPYKTYpUpOBaTh HH(OpPMAIMIO, TPEACTABIATh €€ B PA3IUYHBIX (QopMax, HILIIOCTPUPOBATH
rpaduyuecky;

OIICHUBATh HAJEKHOCTh HH(POPMAIIMH TI0 CAMOCTOSITENILHO CHOPMYITHUPOBAHHBIM KPUTEPHUSIM.



KoMMyHuKaTHBHBIE YHHBepcaJbHbIe YUeOHbIe AeiicTBUSA

OO0wmenne:

BOCHPUHHUMATh U (POPMYIIMPOBATH CYKJICHHSI B COOTBETCTBUH C YCIOBHSIMHU U LEISAMHU OOIICHUS, SICHO,
TOYHO, 'PaMOTHO BbIpaXXaTh CBOIO TOYKY 3PCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAaX, AaBaThb IMMOACHCHHUA
10 X0y PELICHUS 3a/1a4i, KOMMEHTHPOBATh NIOJIy4EHHBIN PE3yJIbTaT;

B XOJ€ OOCYXJIEHMs 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIAae€MOW TeMbI, TPOOJIEMBbI, perraeMoit
3aaa4M, BBICKA3bIBaTb HACH, HALCICHHLIC HA IIOUCK PCHICHHA, COIOCTABIIATH CBOU CYXIACHUA C
CYX KACHUAMU OPYIruxX Y4YaCTHUKOB Juajiora, O6Hap}I)KI/IBaTI) pasimmyue U CXO0ACTBO H03I/ILII/H>'I, B
KOPPEKTHOH (opme (HopMyITHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

MMpEACTaBJIATH PE3YJIbTAThI PCIICHUA 3aJ1a4u, OKCIICPUMCHTA, HUCCJIICJOBaHUA, IMPOCKTa,
CaMOCTOSITEJIbHO BbIOMpaATh (opMaT BBICTYIUIEHUS C y4€TOM 3aJad Ipe3eHTaluu U 0coOeHHOCTel
ayJIUTOPHH.

PeryisiTuBHbIE YHHBEPCAJIbHbIE YUeOHbIe NelicTBUS

Camoopranuszaums:

COCTaBIIATh IUIAH, aJITOPUTM PEIICHUS 3aJIa4M, BBIOMPATH CIIOCOO PEHmICHHS C yYETOM HMEHOIIUXCS
PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh H KOPPEKTHPOBATH BAPHAHTHI PEIICHUM C
y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAIbHBIH HHTEJLIEKT:

BIIQJICTh HABBIKAMH TI03HABATEIHHOW pe(IeKCMM KaK OCO3HAHUS COBEpIIACMBIX JICUCTBHUA U
MBICITUTENBHBIX TPOIECCOB, UX PE3YyIbTAaTOB, BIAJETh CIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJISI
mpoIriecca 1 pe3yibTaTa peleHuss MaTeMaTHIeCKOM 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NPH PEIICHUH 33J1a4l, BHOCUTh KOPPEKTHUBHI B
JIEeITCILHOCT Ha OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX, HAWJICHHBIX OINHMOOK, BEIABICHHBIX
TPYAHOCTEH;

OIIEHUBATh COOTBETCTBUE pe3y/ibTaTa IEJIW U YCIOBUSAM, OOBSCHITH NMPUYUHBI JOCTIOKCHHS WITH
HEJIOCTM)KEHHSI PE3YJIbTaTOB JCATEIHHOCTH, HAXOJIUTh OIIMOKY, JaBaTh OIEHKY NPHOOPETEHHOMY
OTIBITY.

CoBMecTHA AeATEILHOCTD:

MMOHUMATh M HWCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWUBUIYaJbHOW paOOTHI NMPHU PEIICHUH
y4eOHBIX 3aJa4, MPUHUMATh II€JIb COBMECTHOM JIE€ATEIbHOCTH, IUIAHUPOBATh OPraHU3AIUIO
COBMECTHOHM PalOThI, paclpeeNsaTh BUABI padOT, JOrOBapUBaThCs, OOCYXKAATh MPOIIECC U PE3yAbTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBAaTh B TPYIIOBLIX GopMax paboThl (00cykaeHusl, 0OMEH MHEHHH, «MO3TOBBIEC IITYPMBD» U
WHBIE), BBINOJHITH CBOI 4YacTh palbOThl U KOOPAMHHUPOBATH CBOM JACWUCTBUS C JPYTMMH YJICHAMU
KOMaHJIbl, OIIEHUBAaTh KauyeCTBO CBOEro BKJIaJa B OOMMIA MOPOAYKT MO  KPUTEPHUAM,
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

INPEIMETHBIE PE3YJIBTATbBI
K kon1y 10 k1acca oOyyaromuiicss HayqYuTCs:

cBOOOJTHO OMEpUpOBaTh NOHATUAMMU: Tpad, MIIoCckuil rpad, cBsa3HbIN rpad, myTs B rpade, 1enb, LUK,
JIEPEBO, CTENIEHb BEPILINHBI, IEPEBO CIIy4ailHOTO 3KCIIEPUMEHTA;



CBOOOJHO ONEPHUPOBATH TOHATUSMU: CIYYalHBIA OSKCIIEPUMEHT (OMBIT), CIIydailHOE COOBITHE,
2JIEMEHTApHOE CllydyallHO€ COOBbITHE (RJIEMEHTApHBIM HCXO0J) CIy4alHOIO OIbITa, HaXOAWUTh
BEPOSATHOCTH COOBITUI B OMBITAX C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHIMU;

HaXoJuTh W (HOPMYIHPOBATH COOBITHSA: IEepeceueHue, OObEIMHEHUE MAHHBIX COOBITHH, COOBITHE,
IIPOTUBOIIOJIOKHOE JITAHHOMY, HCIIOJIb30BaTh JuarpamMmbl Oijepa, KOOPAMHATHYIO MPSAMYIO s
pelIeHus 3a1a4, M0JIb30BaThCs (POPMYION CIIOKEHUSI BEPOSITHOCTEH Ui BEPOSITHOCTEN IBYX U TpeX
CITy4ailHBIX COOBITHUIA;

ONEpUPOBATh MOHATUSAMH: YCJIOBHAas BEPOSATHOCTb, YMHOXKEHUE BEPOSTHOCTEW, HE3aBHCUMbIE
COOBITHS, AEPEBO CIYYaHOTO SKCIEPUMEHTA, HAXOAUTh BEPOSATHOCTH COOBITHI C TIOMOIIBIO MTPABUIIA
YMHOXEHHS, JiepeBa CIy4ailHOTO OMbITa, MCIIOJE30BaTh (OPMYIYy IMOJIHOW BEPOSITHOCTH, (HOpMYITY
baiieca npu pemieHun 3anad, onpeneisTh HE3aBUCUMOCTh COOBITUN MO (GopMyse M MO OpraHU3aluu
CIIy4aifHOTO HKCIIEPUMEHTA;

MPUMEHATh H3Y4YE€HHblE KOMOMHATOpHbIE (GOpMYJIbl s MEPEeUYHCIEHUS D3JIEMEHTOB MHOKECTB,
AJIEMEHTAPHBIX COOBITUH CITy4alfHOTO OMBITA, PELICHUS 33/1a4 110 TEOPUH BEPOSITHOCTENH;

CBOOOJHO ONEpPUPOBATH MOHSTUSMU: OMHAPHBIN ClydailHBIA ONBIT (MCHBITAaHUE), YCIEX W Heyaaua,
HE3aBHCHMBbIE HCIIBITAHUS, CEPUsI UCIIBITAHUMN, HaXOAUTh BEPOSITHOCTH COOBITHI: B CEpUM MCIBITAHUN
JI0 TIEPBOTO ycIieXa, B CEpUU UCIbITaHUN bepHymin, B OmbITe, CBSI3aHHOM CO CIy4ailHbIM BBIOOpOM M3
KOHEYHOM COBOKYITHOCTH;

CBOOOJHO ONEpUPOBATH NOHATUSAMU: CIy4aiiHas BETUUYMHA, paclpeieieHue BEpOsTHOCTEH, TuarpaMma
pacnpezeneHusi, OMHapHas cilyyaiiHas BeIMUMHA, TEOMETPUUECKOe, OMHOMHAIILHOE pacipe/iesieHue.

K xoniy 11 kiaacca oOydaromuiicss HAyIUTCs:

ONEpUPOBATh IOHATHAMHU: COBMECTHOE DPACIpEACICHUE IBYX CIIYyYalHBIX BEIMYWH, HCIIOJIB30BATH
TaOJIUIly COBMECTHOTO paclpe/ieieHusl IBYX CIydalHbIX BEJIUYMH Ul BBIACICHUS paclpelesIeHus
KK O BEJIMYHMHBI, ONIPECIICHUS HE3aBUCUMOCTH CIIy4aliHbIX BEJINYMH;

CBOOOJTHO  ONEpUpOBaTh  IMOHSATHEM  MAaTEMaTUYECKOTO  OXHUAAHUSA  CIy4yallHOH  BEJIMYUHBI
(pacnpeneneHusi), NPUMEHATh CBOMCTBAa MaTEeMaTHYECKOTO OXHJIAHMS MpPU PELIEHHH 3a7ad,
BBIUUCJIATH MAaTEMaTHUECKOE OXKHIaHHEe OMHOMHUAILHOIO M F€OMETPUYECKOT0 paclpeieeHui;
cBOOOJIHO ONEepUpOBaTh HNOHATHAMM: JAUCIEPCHs], CTaHAAPTHOE OTKJIOHEHHE CIIy4alHON BEIMYMHBI,
IPUMEHATh CBOMCTBA JUCIEPCUM CIydailHOW BeNMYMHBI (paclpelesieHus) MpH pelleHuM 3ajad,
BBIUUCIIATh JUCIEPCHI0O M CTAHAAPTHOE OTKJIOHEHHE TIE€OMETPUYECKOro U  OMHOMHAIBLHOIO
pacrpeeneHui;

BBIUUCIIATE BBIOOPOYHBIE XapaKTEPUCTUKU IO JAHHOW BBIOOPKE M OLCHMBATh XapaKTEPUCTHKU
IeHEepaIbHOH COBOKYITHOCTH JIAHHBIX 110 BBIOOPOYHBIM XapakTepUCTHKaM. OIEHHBATh BEPOSITHOCTH
COOBITUH M MpPOBEPATh MPOCTEHIIME CTATUCTUYECKUE TMIOTE3bl, IMOJb3yACh H3YYEHHBIMU
pacnpeneIeHUsIMU.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 DeMeHTHI Teopuu TpadoB 3 https://resh.edu.ru/
9 CrnyyaiiHble OBITHI, C\J"IleaI\/'IHI)Ie coObITUS U 3 httos://resh.edu.ru/
BEPOSTHOCTH COOBITHIA
Onepanuu HaJl MHOKECTBAMHU U
0 .C
3 COOBITHSIMU ¢ JIO’)KEHUE U YMHOKEHHUE 5 httos://resh.edu.ru/
BEPOSITHOCTEH. Y CIIOBHAs BEPOSITHOCTD.
HezaBucumblie coObITHA
4 DeMeHThl KOMOWHATOPUKH 4 1 https://resh.edu.ru/
Cepun nocneoBaTeNbHbIX UCIIBITAHUN.
5 Ucnertanus beprymnu. CiydaifHbIi BBIOOD 5 1 https://resh.edu.ru/
13 KOHEYHOU COBOKYIHOCTHU
6 CrnydaifHple BEIMYMHBI U pacIipeaeICHUs 14 1 https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
No 11/i1 HaumeHoBaHue pa3ie/ioB U TeM Korrpoasmoie | Tpaktuseckue (undposbie)
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
3aKxoH OOJIBIINX YHUCET 5) https://resh.edu.ru/
DNIeMEHTHI MaTEMAaTUYECKON CTAaTUCTUKH 6 https://resh.edu.ru/
HenpepbiBHBIE CilydallHbIE BEJTMYHHBI
3 (pacmipenenenus), moka3zaTeabHOE U 4 https://resh.edu.ru/
HOPMaJIbHOE pacIpeaeseHus
Pacnpenenenne Ilyaccona 1 https://resh.edu.ru/
CBs13b MEXy CIIY4allHBIMH BEJIMYNHAMHU https://resh.edu.ru/
O060011eHre U cucTeMaTru3alrs 3HaHUH 11 1 https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1 1



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
N KonunuectBo 4yacos Hara
° Tema ypoka Kourpoas | IlpakTuuec | MPOBEAEH
n/n Bcero
Hble KHe us
padoThI padoThI

I'pad, csa3HbBIN Tpad, peacTaBiIeHUE 3aa4K C TIOMOIIIBIO Tpada 1 7.09
Crenens (BasieHTHOCTD) BepiiuHbl. [1yTh B rpade. Llenu u nukisl 14.09
I'padst Ha mmockocTH. JlepeBo CirydaifHOTO KCIIEpUMEHTA 21.09

4 CrnyyaitHble SKCIEpUMEHTHI (OTIBITHI) U ClTy4yaiiHble COOBITHSI. DiIeMEHTapHbIe 1 28.09
cOOBITHSI (MCXObI)

5 BepositHOCTE cityuaiiHOTro coObITHS. BeposaTHOCTH COOBITHIA B OMBITaX € 1 5.10
PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHSIMU

5 BeposTHOCTh ciydaitHOTO cOOBITHS. BeposTHOCTH COOBITHIA B OTIBITaX C 1 12.10
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

- VYcnoBHast BEpOATHOCTh. Y MHOKEHUE BEPOSITHOCTEN. DOpMysa yCIOBHOM 1 19.10
BEPOSATHOCTH

8 VYcnoBHas BEpOATHOCTh. Y MHOKEHUE BEPOSITHOCTEN. DOopMyria yCIOBHOM 1 26.10
BEPOSATHOCTH

9 ®opMmyIia MoJHOM BEPOATHOCTU 1 9.11

10 ®opmyna baiteca. HezaBucumble coObITHS 1 16.11

11 KomOunatopHoe npaBuiio ymHoxxeHusi. [lepectanoBku u (hakTopuan 1 23.11

12 Uucno coueranuil. Tpeyronbauk [lackains 1 30.11

13 ®opmyna ouHoma HeroToHa 1 7.12

14 KonTtpoabsHnas padora Nel: "I'padbl, BeposiTHOCTH, MHOKECTBA, 1 1 14.12
KoOMOUHaTOpHuKa"

15 bunapHblii ciryyaiiHbIi OIBIT (MCIIBITAHKE), YCIIeX U Heyaada. HezaBucumblie 1 21.12




HUCIIBITaHHUA. CepI/ISI HE3aBHCHMBIX UCIIBITAHUI A0 IICPBOro ycrexa

16 Cepust HE3aBUCUMBIX UCIBITAHUI /10 IEPBOTO yCIeXxa 1 28.12

17 Cepus He3aBUCUMBIX HcnbITaHU beprymim 1 11.01

18 CnyyaitHblii BEIOOP U3 KOHEYHON COBOKYITHOCTHU 1 18.01

19 [TpakTrdeckas paboTa ¢ HCIIOJIH30BAHUEM ICKTPOHHBIX TAOJIHUIT 1 25.01

20 Crnyuaiinas BenmuunHa. Pactipenenenue BepositHocTel. [uarpamMmma pacnpeeneHus 1 1.02

21 Onepanuu Haj cay4aiiHbIMU BennunHamu. [Ipumeps! pacnipenenenuii. bunapnas 1 8.02
cilydaiiHasi BeJIMYMHA

22 I'eomeTrpuueckoe pacnpeneneHue. bunomuanbHOE pacnpeeneHme 1 15.02

23 [lepeceuenue, 00ObeTMHEHIE MHOKECTB U COOBITUM, IPOTUBOIIOJIOKHbBIE COOBITHS. 1 22.02
dopmyna cI0KEeHUs BEPOSITHOCTEN

24 MaremaTrnueckoe OKuaHue CIydailHON BeIM4rHbl. COBMECTHOE pacrpeiesieHHe 1 29.02
JIBYX CIIy4alHbIX BEJIMYHUH

o5 HeszaBucumpbie ciydaitibie BeMunHbl. CBOMCTBA MATEMATUYECKOTO OKUIAHUS. 1 7.03
MaremaTrnueckoe OXKuaaHue OMHAPHOM CITydalilHOW BEIIMUMHBI

26 MareMatnueckoe 0KUIaHNE TeOMETPHUIECKOTO 1 OMHOMUAIILHOTO pacipeieIeHui 14.03

27 Jucnepcus U CTaHAAPTHOE OTKIIOHEHUE 21.03

28 Jucnepcust OMHapHOU ciydaitHO# BenumunHbl. CBOWCTBA THUCIIEPCUHT 4.04

29 Matematuueckoe OXuAaHue POU3BEACHUS U AUCIIEPCUS CYMMbI HE3aBUCUMBIX 1 11.04
CIIy4ailHbIX BEJTMYUH

30 IIpakTnyeckasi paéoTa ¢ HCMOJH30BAHHEM 3JIEKTPOHHBIX TAOJIHIL 1 18.04

31 Jucnepcus GuHOMUANBHOTO pactipenenenus. [IpakTudeckas pabota ¢ 1 25.04
WCII0JIb30BAHUEM DJIEKTPOHHBIX TAOIHIL

32 O060061eHre u cucTeMaTu3alus 3HaHu’ 1 16.05

33 KonTpoabnas padora Ne2: "UcnbiTanusa bepnynau. CirydaiiHblie BeJUYUHBI H 1 23.05
pacnpenenenus'

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 33




11 KVIACC

Ne KoJsimyecTBo yacoB Jara
n/n Tema ypoka Bcero Konrpoasn | IIpakTnueck TPOBEACHH
ble padoTbl | He paboThI
1 HepasenctBo Uebnimena. Teopema Ueonimera. Teopema bepaysim. 1
3aKoH OOJIBIITUX YHCET
9 HepasenctBo Uebnimena. Teopema Uebnimera. Teopema bepaysm. 1
3aKoH OOJIBITUX YUCET
3 Hepasencto Uebrimena. Teopema Uebniera. Teopema bepayrmm. 1
3aKoH OOJIBITUX YUCET
Br100pouHBIi METOT MICCIIETIOBAHMIA 1
5 [TpakTrueckast paboTa ¢ UCIOJIb30BAaHUEM AIICKTPOHHBIX TAOIHI] 1 1
I'eHepanbHast COBOKYITHOCTh U CITy4aifHasi BHIOOpKa. 3HAKOMCTBO C
6 BBIOOPOYHBIMU XapakTepucTHKaMu. OIIEHKa CPETHETO U TUCTIEPCUU 1
reHepalbHONH COBOKYIMHOCTHU C TIOMOIIIbIO BBIOOPOUYHBIX XapaKTEPUCTHK
['enepanibHas COBOKYITHOCTb U Cly4aifHast BBIOOpKa. 3HAKOMCTBO C
7 BBIOOPOYHBIMU XapakTepucTukamu. OLeHKa CpeTHero U TUCTIePCUn 1
reHepalbHONH COBOKYITHOCTHU C TIOMOIIIbIO BBIOOPOUYHBIX XapaKTEPUCTHK
8 OneHnBaHue BEPOSTHOCTEH COOBITUI TIO BEIOOPKE 1
9 Cratuctuueckas runoresa. [IpoBepka mpocTeHIux rurnoTes ¢ moMOUIbI0 1
CBOMCTB M3YUYCHHBIX pacrpeaeneHuit
10 Cratuctuueckas runoresa. [IpoBepka npocTeHIInX IMIOTE3 ¢ HOMOIIBIO 1
CBOMCTB M3YUYEHHBIX pacrpeaeneHuit
11 IIpakTryeckas paboTa ¢ UCIOJIB30BaHUEM HICKTPOHHBIX TaOIHUIL 1
12 [Ipumepbl HEMIPEPHIBHBIX Cy4aiiHBIX BeMUYUH. DYHKIIHS TIOTHOCTH 1
BEPOSATHOCTH




PaBHomepHOE pacnipenenenue. [Ipumepsl 3a1a4, TPUBOIAIINX K

13 MOKa3aTeIbHOMY M K HOPMaJIbHOMY pacipeaeICHUsIM 1

14 @yHKIUSA INIOTHOCTH BEPOSATHOCTH MOKA3aTEIBbHOTO PACIIPEACIICHUS

15 @yHKIUSA INIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO PACIIPEICIICHUS 1

16 [TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCUMBIX COOBITHIA. [IpuMep 1
3a7a4M, IpUBOIALIEH K pactpeaeneHuto [lyaccona

17 [IpakTrueckas paboTa ¢ UCIOIB30BAHUEM IEKTPOHHBIX TAOIHUIL 1

18 KoBapuanus nByx cinydaitabix BenuuuH. Kosddunment koppensuuu 1

19 CoBmecTHBIC HAOTIOICHUS IBYX BETUYUH 1

20 Br160pounbIif K03hGUIIUEHT KOppensuun 1

21 Paznuune Mex 1y TMHEHHOM CBSI3BIO M IPUYUHHO-CIIEICTBEHHON CBSI3bIO 1

22 Jluneiinas perpeccus 1

23 [TpakTrueckast paboTa ¢ UCHIOJIb30BaHUEM DIICKTPOHHBIX TAOJIHI] 1

24 IIpencraBneHue AaHHBIX ¢ MOMOILBIO TAOIMII U IMarpaMM, onucareabHas 1
CTaTUCTHKA

25 OmnbITH C paBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUAMU

26 Brruncienue BeposTHOCTEH COOBITHI ¢ MPUMEHEHHEM (popMYyIT

97 Beruncnenue BeposiTHOCTEH COOBITUI C TPUMEHEHHEM I'padUUeCKUX 1
METOJIOB: KOOpAMHATHAs IpsiMasi, IepeBo, quarpamma Jitiepa

28 CrnyuaiiHble BEJIMYMHBI U pacpeaesCHUs 1

29 Marematuueckoe OXUAaHUEe CITy4ailHON BETUYUHBI 1

30 MareMarrnueckoe 0)XKUAAHUE CITy4allHOW BEIMYUHBI 1

31 KonTtponpHas padota: "BeposTHOCTh U cTaTHCTUKA" 1

39 Brruucnenue BepostHocTel cOOBITUH C TpUMEHEHHEM (HOpMYIT U 1
rpauuecKux METOI0B

33 Brruucnenue BeposTHOCTEH cOOBITUH C TpUMEHEHHEM (HOpMYIT U 1




rpadUUecKux METOI0B

34

CrnyuaiiHble BEJIMYUHBI U pacrpeaeneHrs. MaTeMaTuueckoe 05KHIaHnue
CIIy4aliHOU BEJIMYHHBI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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