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INOACHUTEJIbBHAS 3AIINCKA

Vuebnsiii kypc «Anredpa M Havajla MATEMAaTHYECKOrO AaHAIM3a» SBISIETCS OJHUM U3
HanboJiee 3HaAYMMBIX B MPOrpaMMe CPEIHEro 001ero o0pa3oBaHus, MOCKOJIBKY, C OJHONH CTOPOHBI,
OH 00ecreurBaeT UHCTPYMEHTANIbHYIO 0a3y Ul U3YyUEHHUsl BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C
Jpyroil cTOpoHbl, POPMHUPYET JOTHUECKOe U aOCTPAKTHOE MBIIUICHHE OOYyYaloIIUXCs Ha YPOBHE,
HEO0OXOIMMOM IS OCBOSHUSI MH(POPMATHKH, OOIIECTBO3HAHUS, UCTOPUU, CIOBECHOCTH U JIPYTHX
JMCUUIUIMH. B paMKkax JaHHOro y4eOHOro Kypca oOydaroniuecs OBIIAJECBAIOT YHHBEPCAIbHBIM
SI3BIKOM COBPEMEHHOM HayKu, KOTOpasi POpMyIHpyeT CBOU JOCTHXKEHUS B MaTEMaTHUECKO dopme.

VY4eOHublii Kypc anreOpsl M Hayajl MaTEeMaTHMYECKOTO aHaliu3a 3aKiIaJbIBaeT OCHOBY IS
YCIICIITHOTO OBJIAJICHUS 3aKOHAMU (PU3WKH, XUMUHU, OMOJOTHH, TOHUMAaHUsI OCHOBHBIX TEHICHIIUI
pa3BUTHS 3KOHOMHUKHA H OOIIECTBEHHON >W3HU, IMO3BOJIIET OPHEHTUPOBATHCS B COBPEMEHHBIX
IUGPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO WCIIOJIb30BaTh UX [UIsl JAlIbHEWUIIEro
o0Opa3oBaHMs U B MOBCEIHEBHOM kH3HU. B TO ke Bpems oBiajeHHE aOCTPaKTHBIMU U JIOTUYECKH
CTPOTHMH KOHCTPYKIMSIMH aIreOpbl ¥ MaTEMaTUYECKOIO aHAM3a pPa3BHUBACT YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATh UICTHHHOCTb, JIOKAa3bIBATh YTBEPKICHUS C MMOMOIILI0 HHIIYKITUU U
paccyxaarh JAeIyKTHUBHO, HCIIONb30BaTh O00OOIIEHHE W KOHKPETH3allMio, abCTparupoBaHuE H
aHaJIoTHI0, (HOPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBILIUICHHUE.

B xome wu3yueHust ydeOHOro Kypca «Anredpa W Hadala MaTEMaTHYECKOTO aHAIN3a»
oOydaromuecsi TOJIy4alOT HOBBIA OIBIT PENICHUS MPHUKIAJHBIX 337a4, CaMOCTOSTECILHOTO
MOCTPOCHUSI MAaTEMaTHYEeCKMX MOJeNel peajbHBIX CHUTYyaluil, HHTEPHpPETaluu MOTyYEeHHBIX
pelleHni, 3HAKOMATCS C MpPUMEpaMHU MaTeMaTHYeCKHX 3aKOHOMEpPHOCTEW B MpPHpOJE, HAyKe U
HCKYCCTBE, C BBIIAIOIIUMHUCS MATEMATHUECKUMHU OTKPBITHUSMU B UX aBTOPAMH.

VYuebHbli Kypc 007a7aeT 3HAYUTEIBHBIM BOCHUTATEIBHBIM TMOTECHIIMAIOM, KOTOPBIN
peanm3yeTcss Kak uepe3 Yy4eOHbI MaTepuan, CHOCOOCTBYIOIMIUK (OPMHUPOBAHUIO HAYYHOTO
MHPOBO33PEHUs, TaK U Yepe3 CHerupuKy yaeOHOU NesTeNbHOCTH, TpeOyoeld Mpoa0KUTETbHON
KOHIIEHTPAIM BHUMAHUS, CAMOCTOSITEITLHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 IMOTYICHHBIN
pe3yJbTar.

B ocHoBe Meromuku oOy4deHus anreOpe M HadalaM MaTeMaTHYECKOTO aHaiuM3a JIeKHUT
JeSITeIbHOCTHBIN MPUHIIUT 00y4YEHUSI.

B crpykType yueOHOTO Kypca «Anredpa M Hayajga MaTeMaTHUYECKOTO aHAJIM3a» BbIICIICHBI
CIIEAYIONIAE CONEPKATEIbHO-METOAMYECKIE JIMHUM: «Yucna u BBYHCICHU», «DYHKIUU U
rpadukmny, «YpaBHEHUS W HepaBeHCTBa», «Hauama maremarndeckoro aHamm3a», «MHOXecCTBa U
Joruka». Bce OCHOBHBIE COMEPIKATENBHO-METOUYECKIE JIMHUN U3YYalOTCs Ha MPOTSHKEHUH JIBYX
neT o0ydeHHsI Ha ypOBHE CPEIHEro o0Imero oOpa3oBaHUs, €CTECTBEHHO JOTOJHAS APYT Ipyra H
MTOCTEIICHHO HACHIIAsACh HOBBIMH TEMaMH U pasnenamu. JlaHHBIA Y4eOHBIN Kypc SIBJISETCS
WHTETPAaTUBHBIM, TIOCKOJBKY OOBEOUHSET B cebe coAepKaHHe HECKOIbKUX MaTeMaTHUYeCKHX
JTUCIUIUIAH, TaKUX Kak anredpa, TPUTOHOMETPHS, MaTeMaTHUECKH aHallu3, TEOPHS MHOXKECTB,
MaTeMaTHdeckas Jiornka u apyrue. [lo Mepe Toro kak oOywarommecsi OBIaeBalOT BCE Oolee
IMUPOKAM  MaTeMaTHYEeCKHMM  ammaparoM, Yy HHX IIOCJIeOBAaTeIbHO  (OpMUpYETCS U
COBEpIICHCTBYETCS YMEHHE CTPOUTh MaTEMaTHYECKYI0 MOJENh peallbHON CHTyaIlu, MPUMEHSTh
3HAHUS, TIOJNIyYEHHBIE TPU M3YUYEHUH Yy4eOHOTO Kypca, Mg PEIICHUS CaMOCTOSITEIBHO
chopMyTUPOBAaHHON MaTEeMAaTHYECKOM 3a7a4M, a 3aTeM HHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTOIMYeCKas! TMHUA «Yucna v BBIYUCICHUS» 3aBepliaeT GOpMUPOBAHUE
HABbIKOB HCIOJIb30BaHUS JEUCTBUTEIBHBIX YHUCEN, KOTOPOE OBLJIO HA4aTo Ha YPOBHE OCHOBHOTO



obmero obpazoBanus. Ha ypoBHe cpemHero obmiero oOpa3oBaHHsi 0c000€ BHUMaHHUE YIEACTCS
(OpMHPOBAHNIO HABBHIKOB PALIMOHAJBHBIX BBIYMCICHUN, BKIIOYAIOIIMX B €eOsl MCIONb30BaHUE
pa3nuyHbBIX (HOpM 3amUCH 4YHCIa, YMEHHE JeJaTb MPHUKHIKY, BBIIOIHATE NPUOIMKEHHBIC
BBIUMCIICHUS, OLICHMBATh YMCJIOBBIE BBIPAKEHMS, padbOTaTh ¢ MaTeMaTUYECKMMU KOHCTAHTaMH.
3HaKOMble O0YYaroIMMCsI MHOKECTBA HATYPaJbHBIX, LEJIbIX, PALMOHAIBHBIX U JEHCTBUTEIbHBIX
quycesl JOMOJHSIIOTCS MHOKECTBOM KOMIUIEKCHBIX 4MCEl. B KaXIoM U3 3THX MHOMKECTB
paccMaTpUBAIOTCSl CBOWCTBEHHBIE €My CHenu(UYecKue 3aJaud W OIepaluu: JeJIeHUe Halelo,
ONIEpUPOBAHUE OCTATKaMU Ha MHOXKECTBE LENbIX YHUCEN, OCOObIe CBONCTBA PALMOHAIBHBIX H
UppalMOHAIIBHBIX YHCcel, apu(METUUECKHE ONEpallii, a TAKKe M3BJICUEHHE KOPHS HaTypaJbHOMH
CTENEHU Ha MHOYKECTBE KOMIUIEKCHBIX 4Mcell. briaronaps mocienoBareabHOMY paclIMpEHUIO Kpyra
HCIIOJIb3YEMBIX YUCENl U 3HAKOMCTBY C BO3MOKHOCTSIMM X NMPUMEHEHHUS AJISl PELICHUs PA3IMUHBIX
3aja4 pOpMUpYeTCsl IPEACTABICHUE O €IMHCTBE MaTeMaTUKU KaK HAyKU U €€ pOoJM B MOCTPOCHUU
MoJieJIel peaJIbHOro0 MUPA, IIUPOKO UCHOJIBb3YIOTCS 0000IIEHNE U KOHKPETU3ALH .

Jluaust «YpaBHEHMS U HEPaBEHCTBA» peAlU3yeTcs Ha MPOTSHDKEHWH Bcero oOydyeHus Ha
ypOBHE cpeaHero oomero oOpa3oBaHMs, IOCKOJbKY B KaxaoMm paszzgene llporpammel
IPEJYCMOTPEHO pEIIEHUE COOTBETCTBYIOIIMX 33ahad. B pesynbrare oOywaromuecss OBJa/eBaOT
pa3UYHBIMM ~ METOJAaMM  PEIICHUs  paAlUOHAJIBHBIX, HPPALMOHAJBHBIX, I10KA3aTEJIbHBIX,
Jorapu(MUUECKUX M TPUTOHOMETPUYECKUX YpPaBHEHMH, HEPABEHCTB U CHUCTEM, a TAKXKe 3ajady,
cojepkamux napameTpbl. [lonydyeHHbIE yYMEHHUS LIMPOKO MCIONB3YIOTCS IPH HCCIEI0BAaHUU
(GYHKIMH C MOMOIIBIO TIPOU3BOIHOM, MPU PEUICHUH MPHUKIAJHBIX 33/1a4 M 337a4 Ha HaXOXKICHUE
HauOOJIBIIMX M HAaUMEHbIIMX 3HAueHUN (QyHKuuu. /laHHas conepxkarenbHas JMHUSA BKIIOYAET B
ce0s Takke (QOPMHUPOBAHME YMEHHMH BBINOJIHATH pacu€Thl No (opmynam, mnpeoOpa3oBaHUs
paloOHaIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKHUX BBIPAKEHUH, a TaKXe BbIPAXKCHH,
coJiep)KalllMX cTerneHu u Jjorapu@mbsl. brnarogaps wusydeHuro anreOpanyeckoro Marepuana
IPOUCXOIUT  JajbHEWIIee pa3BUTHE  ANTOPUTMHUYECKOT0 M aOCTPAaKTHOTO  MBIIIJICHUS
oOyyaromuxcs, (OpPMUPYIOTCSI HaBBIKM JAEAYKTUBHBIX pacCyKACHUH, paboThl C CUMBOJIBHBIMH
(dbopMamu, MpeacTaBiICHUS 3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BUJE PaBEHCTB U HEPABEHCTB.
Anrebpa npennaraer 3Qp¢GeKTUBHbIE UHCTPYMEHTHI JJISl PELIEHUS MPAaKTHYECKUX M €CTECTBEHHO-
Hay4yHBIX 3a]a4, HarJIsAHO AEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

ConepxarenbHo-MeToandeckas JUHUA «DyHKIMM W TpapUKU» TECHO IeperseTaeTcs ¢
JOPYTUMHU JTUHUSMH y4eOHOTO Kypca, MMOCKOJbKY B KaKOM-TO CMBICIE 3aAa€T MOCIe0BaTEIbHOCTD
M3ydeHus  Marepuana. V3ydeHue  CTENEeHHOW, TMOKa3aTelIbHOW, JIoTapu(pMUYecKorl
TPUTOHOMETPUYECKHX (PYHKIMH, MX CBOMCTB U rpa)MKOB, HCIIOIb30BaHUE (QYHKUUHN JUI PELICHUs
3aja4d U3 APYrux y4eOHBIX MPEJAMETOB U PEaTbHOM JKU3HU TECHO CBSA3aHO KaK C MAaTEeMaTHYECKUM
aHaJIM30M, TaK U C PelIeHHEM ypaBHEHUH U HepaBeHCTB. [Ipu 3Tom 60bIIoe BHUMaHuE yaemseTcs
(OpMHPOBAHUIO YMEHHUS BBIpaXXaTh (GOpMyJaMU 3aBUCUMOCTH MEXIY Pa3IUYHBIMU BEITUYMHAMU,
UCCIIeIoBaTh TOJY4YEeHHBbIe (DYHKIUH, CTPOUTh UX Tpaduku. Matepuan 3Toi cojaepskaTelbHOU
JIMHUM HAalleJIeH Ha pa3BUTHE YMEHUN M HaBBIKOB, IO3BOJISIIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU B pa3M4YHON (QopMme: aHaIUTHUeCKOH, rpaduueckoil u cinoBecHoil. Ero usydenue
CHOCOOCTBYET PAa3BUTHIO aJITOPUTMUYECKOTO MBIIUIEHUS, CHOCOOHOCTH K OO0OOIIEHHIO |
KOHKPETH3alluH, UCIIOJIb30BAHUIO aHAJIOTHH.

CopepxarenpHast ynHusA «Hauama MaTeMaTHMUeCKOro aHalli3a» IO3BOJSET CYIIECTBEHHO
paclIMpUTh KPYr Kak MaTeMaTHYECKUX, TaK M NPUKIAAHBIX 3a/1a4, JOCTYIHbBIX 00ydarouuMes, Tak
KaK y HHUX IMOSIBJIE€TCSI BO3MOXHOCTb CTPOUTH IpaUKU CIOXKHBIX (YHKLUUH, ONpenenirTb HX
HauOOJNbIIMNEe W HAaUMEHBIINE 3HAUCHHs, BBIYUCIATH IJIOMIATUd (QUTYp U OOBEMBI Tell, HAXOAUTh



CKOPOCTH ¥ YyCKOpeHHs mpomeccoB. JlaHHas cojep)kaTelbHAas JIMHUS OTKPBIBACT HOBBIC
BO3MOXHOCTH IOCTPOCHUA MATCMATHYCCKUX MO,Z[G.HGI\/'I PCaJIbHBIX CHTyaHHﬁ, IIO3BOJJIACT HAXOAUTH
HaWJydqmee pCeHICHUC B IMPUKIAAHBIX, B TOM YHCJIC COLOHUAJIBHO-3KOHOMHWYCCKUX, 3aaydax.
3HAaKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOI'0 aHajlIM3a CIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOTO,
(OpManbHO-JIOTUYECKOTO M KPEaTHMBHOTO MBINUICHUS, (OPMUPOBAHUIO YMEHHH paclio3HaBaTh
MPOSIBJICHUSI 3aKOHOB MaTE€MaTHKH B HayKe, TEXHHKEe M HCKyccTBe. OOydaromuecs Y3HAIOT O
BBLIAOMIUXCA pPE3YyJibTaTax, IMOJYYCHHBIX B XOIAC Pa3BUTUA MATCMATHKU KaK HAYKH, U 00 ux
aBTOpAaXx.

ConepkaTenbHO-METOANYECKas TUHUS «MHOXECTBa U JIOTUKa» BKIIOYAET B CEOS AIEMEHTHI
TCOPHU MHOKCECTB U MaTEeMaTHYECKON JIOTHKH. TeOpeTI/IKO-MHO)KCCTBeHHBIC MNpEaACTaBJICHUA
IMPOHU3BIBAOT BECh KYPC IIKOJILHOM MaTeMaTUKH U npeajararoT Haunboee YHI/IBepCB,J'IbHBIf/’I SA3BIK,
OOBEAMHSIOMMIT BCEe pa3lelbl MaTeMaTHKH W €€ TPHIOXKEHUH, OHM CBS3BIBAIOT pa3HBIC
MaTeMaTU4ecKue JAUCIMIUIMHBL W WX TPUIOKEHUS B eauHoe mnenoe. [lo3TomMy BaKHO IaTh
BO3MOXHOCTH O6yanOHICMYC$I IIOHUMAaThb TeopeTHKO-MHO)KCCTBCHHLIﬁ SI3BIK COBpeMeHHOﬁ
MAaT€MaTUuK MU HUCIIOJb30BaThb €ro IS BBIPAXKCHHUA CBOUX MEICIICH. I[pyrHM BAXXHBIM IMPHU3HAKOM
MaTeMaTUKW KaK HayKH CJeQyeT IPH3HATh CBONCTBEHHYIO € CTpPOrocts OOOCHOBaHHWH U
ClIeZIOBaHHE OIpPENeIEHHBIM IpaBUJIaM IOCTPOCHMsI J0KA3aTeNIbCTB. 3HAKOMCTBO C 3JE€MEHTaMH
MaTeMaTU4ecKOW JIOTHMKH CIOCOOCTBYET PAa3BHTHIO JIOTMUYECKOTO MBIIUICHHS OOyYaromuxcs,
MO3BOJISIET UM CTPOHMTH CBOM PACCYKIEHHsSI HAa OCHOBE JIOTMYECKUX MpPaBUi, (OPMHUPYET HABBIKU
KPUTHYCCKOI'O MBILIJICHUA.

B yueOHOM Kypce «Anrebpa M Hadala MaTeMaTUYeCKOrO aHaJIHM3a» MPHCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOro MOAEIUPOBaHMS, KOTOPbIE IPU3BAaHbI CIIOCOOCTBOBATh (POPMHUPOBAHUIO HABBIKOB
MIOCTPOSHHSI MOJIENIEH peaTbHBIX CUTYAIlMid, MCCICIOBAHUS 3TUX MOJIENIEH ¢ TIOMOIIBIO armapara
anreOppl 1 MaTeMaTHYECKOrO aHalln3a, HHTEPIPETALMH MTOJIYYEHHBIX pe3yibTaToB. Takue 3aJaHus
BIUIETEHBI B KaX/IbIi U3 Pa3/ieoB MPOrpaMMBbl, OCKOJIbKY BECh MaTepHal yueOHOro Kypca IIHpPOKO
UCHOJb3yeTCs Ul PeUIeHUs NMPUKIAAHBIX 3a1ad. [Ipu perieHunn peanbHbIX NMPaKTHUECKUX 3a7ad
oOyJaromuecsi  pa3BUBAIOT  HAONMIOAATENBHOCTh, YMEHHE  HaxXOJUTh  3aKOHOMEpPHOCTH,
abcTparupoBaTbcs, HCIOJIB30BaTh AaHAJOTUIO, 0000IIaTh W KOHKPETH3UPOBATH MpoOieMy.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB pPEIICHMs TNMPUKIATHBIX 3a/ad OpraHu3yeTcs B
npolecce U3y4eHHs BceX TeM yueOHOro Kypca «Anredpa 1 Hayaja MaTeMaTHYeCKOr0 aHaIu3ay.

Ha nsyuenue yuebHOro xypca «Anredpa v Hayajga MaTeMaTHUYECKOTO aHAIM3a» OTBOAMUTCA
272 gaca: B 10 xmmacce — 136 gacoB (4 yaca B Hezenio), B 11 kmacce — 136 yacoB (4 yaca B HEACIIO).

MNOACHUTEJIBHASA 3AIIMCKA

I'eomeTpus sBisieTcst OTHUM U3 0a30BBIX KYPCOB Ha YPOBHE CpeAHEro odmiero oopasoBaHus,
TakK KakK oOecrieunBaeT BO3MOXHOCTbH HN3YUCHUA JUCHUITIINH eCTeCTBeHHO-Hay‘—IHOI\/'I
HaNpaBICHHOCTH M MPEIMETOB T'yMaHUTapHOro uLukia. I[TOCKONbKY JOTHYEeCKOe MBIIJICHHUE,
dbopmupyeMoe MpH  H3YYEHUH OOYYAIOUIMMHCA TOHATUHHBIX OCHOB TI'E€OMETPUH, TpH
JIOKA3aTelIbCTBE TEOPEM M TOCTPOCHUM LEMOYKM JIOTMYECKUX YTBEPKICHUW NPH PEIICHHUH
rCOMCTPUICCKUX 3aJad4, YMCHHUC BBIABHUIaTb MW OHNPOBEPrarb THUIIOTE3bI HCIOCPEACTBECHHO
UCTOJNB3YIOTCS MpPHU PEIIeHWH 3aJad €CTECTBEHHO-HAyYHOTO ILHKJIA, B YaCTHOCTH (DHU3MUYECKHX
3ajau.

Ilenp ocBOeHHWs TporpaMMbl y4eOHOTO Kypca «['eoMeTpus» Ha YrayOJIEHHOM YpOBHE —
pasBUTHE WHIMBHIYaIbHBIX CIHOCOOHOCTEH OOYYalOmMXCS TPU HW3YYEHHH TEOMETPUH, Kak
COCTaBISIIONIEH TIpenMeTHOW obOnactu «MartemaTtnka W WH(pOpMaTHkay dYepe3 obecreueHne



BO3MOYKHOCTH TPHOOPETEHHS U UCHOJIb30BaHUS Oojiee TIIyOOKMX T€OMETPUYECKMX 3HAaHUW U
JeUCTBUH, CIEeMU(pUUYHBIX TEOMETPUH, M HEOOXOTUMBIX JUIsl YCIEUIHOTO MPOo(ecCHOHATBLHOTO
00pa3oBaHMsl, CBA3aHHOTO C UCIOJIb30BAaHUEM MAaTEMAaTHUKH.

[IpuopuTeTHBIMM 33jauaMH Kypca F€OMETPHH Ha YriyOJIEHHOM YpOBHE, PACLIMPSIOIIMMU U
YCUJIMBAIOIUMU Kypc 6a30BOI0 YPOBHS, SIBJISIOTCS:

pacupeHue MpeaCcTaBICHUs O TEOMETPUH KaK YacTH MHPOBOM KYyJIbTYphl U (POPMHPOBAHUE
OCO3HaHUs B3aMMOCBS3H F€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHHE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypaXx Kak O BaKHEHIIUX
MaTEMaTUYECKUX MOJENSIX, MO3BOJIIOIINX ONHUCHIBATh U M3y4aTh Pa3HbIE SBICHHS OKPYKAIOLIETO
MHpa, 3HaHHE MTOHSITUMHOTO amnmapara 1o paszaeiny «CtepeoMeTpus» yueOHOTro Kypca reOMETpUN;

(dbopMHpOBaHKE YMEHUS BIAJETh OCHOBHBIMH TOHSATHSIMU O MPOCTPAHCTBEHHBIX (HUTypax U
UX OCHOBHBIMH CBOWCTBaMHM, 3HaHHE TeopeM, (OopMyl M YMEHHME HUX IPUMEHATb, YMEHHUs
JI0Ka3bIBaTh TEOPEMbI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELIeHUs 3a/ay;

dbopMHpOBaHHE YMEHHUsI paclo3HaBaTh Ha 4YEpTEXax, MOJCIAX M B pEalbHOM MHUPE
MHOTOTPaHHUKH U TeJia BPalleHUsI, KOHCTPYUPOBAaTh T€OMETPUUECKUE MOJIEIIN;

(bopMHpOBaHKE TOHUMAHUS BO3MOXXHOCTH aKCHOMAaTUYECKOI'O MOCTPOSHUSI MaTeMaTHUECKUX
Teopuii, GopMUpOBaHHE IOHUMAHUS POJIM AKCUOMATHKH MPH ITPOBEACHUHU PACCYKICHHIA;

(dbopMHpOBaHKE YMEHHUS BIIaIETh METOJAMHU JI0Ka3aTeIbCTB U QJITOPUTMOB PELICHUs, YMEHUs
UX IPUMEHATbH, MPOBOJUTH JOKa3aTENIbHbIE PACCYKIEHUS B XOJ€ PEIICHHS] CTEPEOMETPHUYECKHUX
3aJa4d M 3a/1a4 ¢ MPAKTHYECKUM CojepKaHueM, (HOpMUPOBAHHE NPEACTABICHUS O HEOOXOAUMOCTH
JI0Ka3aTeNbCTB NpPU OOOCHOBAHMM MAaTEMaTHYECKUX YTBEPKACHUH U POJIM aKCHOMAaTHKH B
IIPOBEJICHUH I€yKTUBHBIX PACCYXICHU;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIUIEKTYalIbHBIX M TBOPUYECKHUX CIOCOOHOCTEH
oOyyaroluxcsi, IO3HaBaTEebHON aKTMBHOCTH, HCCJIEIOBATENbCKUX YMEHUH, KpPUTUYHOCTH
MBIILLJIEHMS], THTEPECA K U3YYEHHUIO T€OMETPHH;

¢dopmupoBaHue (GYHKIMOHAJIBHONM TI'PAMOTHOCTH, PpEJIEBAaHTHOM TE€OMETpUHU: YMEHUS
pacrno3HaBaTh MPOSIBIECHUS F€OMETPUUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peasIbHbIX
KU3HEHHBIX CUTYalUAX U MPU U3YyUEHHUH APYTUX y4E€OHBIX MPEIMETOB, IPOSBIECHUS 3aBUCUMOCTEN
U 3aKOHOMEPHOCTEM, MOJEINPOBAHNS PEAJIbHBIX CUTYAILUi, NCCIEN0BAaHUS IOCTPOCHHBIX MOJETIEH,
MHTEPIIPETALMH [TOJIyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMU CO/IEpPKATEIbHBIMU JIMHUAMU yueOHOro Kypca «['eomerpus» B 10—11 kmaccax
aBistoTcs: «lIpsiMble W TIIOCKOCTH B MpOCTpaHCTBe», «MHororpaHHukn», «Tema BpalieHUs»,
«BekTopel 1 KOOpAMHATHI B IPOCTPAHCTBEY, «/|BUKEHUSA B IPOCTPAHCTBEY.

CohopmynupoBannoe Bo PI'OC COO TpeboBaHME «yMETh ONEPUPOBATH MOHATHAMU,
peNeBaHTHBIMU T€OMETpPUU Ha yriayO0n€HHoM ypoBHe oOydeHust B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJIEpP)KATEIbHBIM JIMHHUSAM Yy4yeOHOro Kypca, a (opMHpoBaHHE JIOTUYECKUX YMEHUUN
pacripesiensercsi He TOJBKO MO COJepKaTeNIbHBIM JIMHUSAM, HO U 10 rojam oOyuenus. ConepxaHue
00pa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3ylnbTaTaM ocBoeHHMs DenepanbHOil paboueit
MIPOrpaMMBbl, pacrpeAeNéHHBIM 0 rojilaM o0y4eHUs, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, MPUHIMIHAIBLHBIM BOMpocaM oOyuaroliuecss o0paliaiuch HEOJAHOKPATHO. DTO
MI03BOJISIET OPraHU30BaTh OBJIA/IEHUE TEOMETPUUYECKUMH MOHITUSMH U HaBBIKAMU II0CIIEI0BATEIBHO
U TOCTYMAaTEeNbHO, C COOJIIOJICHMEM IMPHUHLMIA NMPEEeMCTBEHHOCTH, a HOBBIC 3HAHHS BKJIIOYATh B
OOIIIyI0 CHUCTEMY TE€OMETPHUYECKUX TMPEJCTABICHUN OOYJArOIIUXCs, pacIIupsisi W Yriayomnss e€,
00pa3ys NPOYHbIE MHO>KECTBEHHBIE CBA3H.

[lepexon K U3y4EeHUIO TEOMETPUHU Ha YIIIyOJEHHOM YPOBHE MO3BOJISET:



co3iath ycnoBus A AuddepeHuuanuu  o0ydeHHs, IOCTPOSHHUS HHIMBUIYaIbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, 00ECTIEUUTh YriIyOJIEHHOE N3yueHHE T€OMETPHH KaK COCTaBIISIOIIEH
yueOHoro npenmera «MaTemMaTukay;

MOATOTOBUTH OOYYAIOIIMXCS K MPOJOJDKEHUIO HM3YYeHHs] MaTeMaTUKH ¢ y4&€ToMm BbIOOpa
Oynymeir mpodeccun, obOecrednBas MPEEMCTBEHHOCTh MEXAY OOIMMM U MPOQeCcCHOHATHHBIM
o0Opa3oBaHUEM.

Ha u3yuyenue yuebnoro kypca «I'eomeTpusi» Ha yriyOoiaéHHOM ypoBHE oTBoauTcs 204 vaca: B
10 ximacce — 102 yaca (3 yaca B Henenio), B 11 kimacce — 102 yaca (3 yaca B Heneno).

MNOACHUTEJBHASA 3AIINCKA

Y4eOHbIi Kypc «BeposSTHOCTP M CTaTUCTUKa»  yIIIyOJIEHHOTO YpOBHS  SIBIISETCA
MPOJOIDKEHHEM M PAa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca yriayOJEHHOTO YPOBHS Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHusA. Y4YeOHBIM Kypc TMpeaHa3HaueH i  (HOpMHUpOBaHHS Y
oOy4aroluxcsi CTaTUCTMYECKON KyJIbTYyphl W TIOHMMaHHUS pOJHU TEOPHUH BEPOSTHOCTEH Kak
MaTEeMaTHYeCKOr0 MHCTPYMEHTA Ui U3Y4YEHMsI CIy4dallHbIX COOBITUHM, BEIMYUH U Ipoueccos. [Ipu
M3YYeHUH Kypca o0O0OramjaroTcs NpPEACTaBICHUS OOYYaroIUXcs O METOAAX HCCIIeOBAHUS
W3MEHUYUBOTO MUpPa, Pa3BUBACTCS MOHUMaHHE 3HAYMMOCTU M OOLTHOCTU MaTeMaTHYECKUX METOJOB
MMO3HAHMS KaK HEOTHEMJIEMOM YaCTH COBPEMEHHOT'O €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Conepxanue ydeOHOro Kypca HAlpaBJIEHO Ha 3aKpeIUICHWE 3HAHWW, IOIYYEHHBIX IpH
M3Y4YEHUH Kypca Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, U HA Pa3BUTHE IPEACTABICHUH O
CIIy4allHbIX BEJIMYMHAX U B3aUMOCBS3SX MEXKIYy HMMH HAa BAXKHBIX IPUMEpax, CHOKETbl KOTOPBIX
MOYEPITHYTHl U3 OKpy’Karolero mupa. B pesynbTare y oOy4aromuxcs JOKHO cOPMHPOBATHCS
MpEeACTaBICHUE O Hauboyiee YHOTPEOUTENHHBIX U OOIMX MaTeMaTHYeCKUX  MOJENsX,
HCIOJIb3YEMBIX JJISl OTMCAHUsl aHTPOIIOMETPHUUECKHUX U IEMOTpapuueCcKiX BEITUYHH, OTPELIHOCTEN
B pa3jMyHbIE pOJia U3MEPEHUsSX, JIUTEIbHOCTH O€30TKa3HOM pabOThl TEXHUUYECKUX YCTPOWCTB,
XapaKTepUCTHK MAcCOBBIX SBJICHUN M MPOLIECCOB B o0IIecTBE. YUeOHbI Kypc sBiseTca 6a3oil s
OCBOEHHUSI BEPOSTHOCTHO-CTAaTUCTUYECKMX METOJ0B, HEOOXOIMMBIX CHELHMATUCTaM HE TOJbKO
MHKEHEPHBIX CHELUAIbHOCTEH, HO TaKKE COLUAIBHBIX M IICHXOJIOTMYECKUX, ITOCKOJIBKY
COBpPEMEHHBbIE OOIIECTBEHHbIE HAyKH B 3HAUMTENBbHOM Mepe MHCIONB3YIOT ammapaT aHajiu3a
OonbIIMX JaHHBIX. LIeHTpambHYI0 YacTh y4eOHOIro Kypca 3aHUMaeT 00CYX/AE€HHE 3aKOHA OOJIBIINX
yrcen — (yHAaMEeHTaIbHOIO 3aKOHA ITPUPO/IbI, UMEIOIIET0 MaTeMaTUYECKYI0 (hOpMaIH3aluIo.

B coorBercTBUMM C yKa3aHHBIMU LEISIMH B CTPYKType ydeOHOro kypca «BeposTHOCTb U
CTaTUCTHKa» Ha YIIIYyOJNEHHOM YypOBHE BBIJCNICHBI OCHOBHBIE COJIEpXKATEIbHBIC JIMHUU:
«CrnyyaifHble cOOBITHSI M BEpOATHOCTU» U «CiydaiiHble BETMYUHBI M 3aKOH OOJIBIIIMX YUCEID.

[ToMHMO OCHOBHBIX JTUHHI B Y4eOHBIN Kypc BKIJIIOUEHBI 3JIEMEHTHI TEOpUU TpadoB U TEOPUH
MHOKECTB, HEOOXOJUMbIE JIs MOJIHOIIEHHOTO OCBOEHHUS MaTepuaja JJaHHOro y4eOHOro Kypca u
CMEXHBIX MaTEMAaTHYECKUX YUEOHBIX KYpCOB.

Conepxanne nuHUM «CryyailHble COOBITHS W BEPOSTHOCTH» CIY)KUT OCHOBOH ISt
(hopMHUPOBaHHS TIPEACTABICHUN O PACIPEACIICHHH BEPOSITHOCTEH MEXITYy 3HAUCHHMSIMU CITydalHBIX
BEJINYMH. BakHyI0 4acTh B 3TOM COAEPKATEIbHOM JIMHUN 3aHUMAET U3YyYEHUE T€OMETPUUECKOTO U
OMHOMMAJIBHOTO pacHpeAesIeHUH U 3HAKOMCTBO C UX HETIPEPhIBHBIMH aHAJIOTaMH — ITOKa3aTeJIbHBIM
1 HOPMAJIbHBIM paclpeleIeHUSIMH.

Templ, CBsI3aHHBIE C HEMNPEPHIBHBIMU CIyYalHBIMU BEIWYUMHAMU W PaCIpEACIICHUSIMH,
aKLUEHTUPYIOT BHHMaHUE OOy4aloUIMXcs Ha OMNHCAHUM W HW3YYEHUU CIIyYalHBIX SBJICHUN C



MOMOIIBIO  HENpephIBHBIX  (YHKIUMHA. OCHOBHOC BHUMAaHHUE YICISICTCS I0KAa3aTEIBHOMY H
HOpPMAaJILHOMY pacCIpeaeIICHUIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCs O3HAKOMUTEIBHOE W3YYCHHUE CBSI3U MEXKIY
CIIyYaiHBIMU BEJTUYMHAMHU M OIIMCAHUE 3TOM CBS3H C IMMOMOIIBI0 KOIPPHUIIMCHTa KOPPEIAIUHA U €ro
BBIOOPOYHOIO aHAJIOra. DTH JIEMEHTHI COJICP)KAaHUS PAa3BUBAIOT TeMy «JluarpaMMbl pacCeUBaHU,
M3YYCHHYIO Ha YPOBHE OCHOBHOTO 001ero 00pa3oBaHus, 1 BO MHOTOM OMUPAIOTCS HA CBEICHUS U3
KYpCOB aJreOpbl ¥ T€OMETPHUH.

Emé onuH 3JIeMEHT coJiep)KaHus, KOTOPBIM MpejyiaracTcs Ha 03HAKOMHUTEIBHOM YPOBHE —
MOCJICJIOBATEIBHOCTh CIIYYalHBIX HE3aBUCHUMBIX COOBITHH, HACTYHAIOIIMX B CIUHHUILY BPEMCHH.
O3HakOMJICHHE C paclpeleiCHHEM BEPOSTHOCTEH KOJIMYECTBA TaKWX COOBITHI  HOCHUT
Pa3BUBAIOIIMN XapaKTep U ABISETCS aKTyaJIbHBIM Ui OyAylux aOUTypHEeHTOB, OCTYMAIOMINX Ha
y4eOHBIC CIICIUAIBHOCTH, CBSI3aHHBIC C OOIECTBEHHBIMHM HayKaMH, TICKXOJIOTHEH U YIIPaBJICHUEM.

Ha wusydenue yueOHOro kypca «BeposITHOCTh M CTaTUCTHKa» Ha YIJIYOJICHHOM YpPOBHE
oTBoauTcsa 68 wacoB: B 10 kmacce — 34 gaca (1 gac B Henmemo), B 11 kmacce — 34 gaca (1 gac B
HEJIEIIO).

COJEP/KAHUE OBYYEHUA
10 KJIACC

Yucsia ¥ BbIYUCICHUSA

Panmonansupie yncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoanueckue apoodu. [IpumeHenune apoOel M MPOLEHTOB Ul PELIeHUs NMPHUKIAJHbIX 3a7ad U3
Pa3IMYHBIX OTpaciell 3HAHUW U PeaJTbHON KU3HU.

JleiicTButenbHble uKcna. PanuoHanbHblE W UppaloOHalbHBIE 4YHcHa. ApupMETHYECKHe
omnepalnuu ¢ JEHCTBUTEIbHBIMU 4YHCIaMH. MoOAynb AEHCTBUTEIBHOTO 4YMCIIa M €ro CBOWCTBA.
[TpuOnm:xEHHbBIE BBIYUCIICHUS, IPABUJIa OKPYTJICHUS, IPUKUIKA U OLIEHKA pPe3y/bTaTa BEIUNCICHUM.

Crenenp ¢ nensiM nokaszateneM. bunom HeroTona. Mcnonb3oBanue moaxoasimend (popMsl
3aMUCH ACUCTBUTENBHBIX YHCEI ISl pEHICHUS] TPAKTUYECKHX 3a/1a4 U IPE/ICTABIICHUS TaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaIbHOW CTETICHH U €r0 CBOMCTBA.

Crenenb ¢ palMOHAJIBHBIM IIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C JEHCTBUTEIbHBIM
ITOKa3aTeNEM.

Jlorapudm uucna. CoiictBa jorapudma. JlecITHIHBIC U HATypaTbHBIE JIOTapU(PMBI.

CuHyC, KOCHHYC, TaHT€HC, KOTaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC, ApKKOCHHYC U
ApPKTAaHI'€HC YUCIOBOTO apryMEHTA.

YpaBHeHHsI M HEPABEHCTBA

ToxnaectBa U TOXKIECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHUE, KOpPEHb YpPaBHEHMS.
PaBHOCHIIbHBIE ypaBHEHUS U ypaBHEHUsI-clieIcTBUsI. HepaBeHCTBO, pelieHne HepaBeHCTRa.

OcHOBHBIE METOJIBI PEIICHHs IENbIX U JIPOOHO-pAIlMOHATILHBIX ypaBHEHUN U HEPABEHCTB.
MHorowieHsl OT OJJHOM MepeMeHHOH. JleneHrne MHOrowieHa Ha MHOTOYJIEH ¢ OocTaTkoM. Teopema
be3y. Muorousnens ¢ nensiMu ko3 dunuertamu. Teopema Buera.

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHM, CONEPIKAIINX CTENIEHH U KOPHH.

Uppaunonansubie ypaBHeHHs. OCHOBHBIE METObI PEIICHUS UPPALMOHAIBHBIX YPABHEHHIA.

[TokazaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PEIIEHUS ITOKA3aTEIbHBIX YPABHEHUN.



[IpeobOpazoBanme BhIpaXKEHUN, COIEPKAIINX JTOTAPUPMBEI.

Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI pEILICHHS JIOTapU(PMUUECKUX YPaBHEHUH.

OcHoBHBIE TpUroHOMeTpuueckue Qopmynsl. I[IpeoOpazoBaHre TPUTOHOMETPHUUECKUX
BbIpa)KE€HMI. Pelienne TpUuroHoMeTpruueCcKuX ypaBHEHHUM.

Pemienue cucteM JMHEWMHBIX ypaBHEHUM. MaTpuia CUCTEMbl JMHEWMHBIX YpPaBHEHUU.
Onpenenurens MaTpullbl 2X2, €ro reOMETPUUECKUI CMBICI U CBOMCTBA, BBIYUCICHUE €T0 3HAUYEHUS,
IIPUMEHEHUE OIIPEAETUTENS ISl PEIICHUs CUCTEMbI JUHEHHBIX ypaBHEHUH. PelieHne mpuKia Hbix
3a7a4 ¢ IMOMOIIbIO CHCTEMbl JIMHEHMHBIX YypaBHEHUU. lcciiemoBaHue IMOCTPOCHHONW MOJENH C
MIOMOILIBIO MAaTPHI] U ONIPEACIIUTENEH.

IlocTpoeHne MaTeMaTU4YeCKMX MOJENEH pEalbHOM CHUTyalud C IIOMOIIBK) YPaBHEHHU U
HepaBeHCTB. [IpuMeHeHre ypaBHEHMI U HEPaBEHCTB K PEILIEHUI0 MaTeMaTHYECKHUX 3aJad U 3a4a4
U3 pa3IMyYHbIX 00JacTel HAyKH U pealibHOM JKU3HH.

DOYyHKUMH U IPaPUKU

@Oynkius, cnocoObl 3amanus ¢GyHKuud. B3ammbO oOpatHble ¢yHKmH. Kommosumms
¢bynkuuid. ['paduk pyHkmm. DnemeHTapHbIe TPeoOpazoBaHus rpaduKOB (PyHKITHIA.

OO6nacTh ompeneleHuss U MHOXKECTBO 3HadeHHi ¢yHkuuu. Hynmu ¢ynknuu. IlpomexyTtku
3HaKOMOCTOsAHCTBA. U&THhie u Heu€THble (yHkuuu. I[lepuommueckune Qynkuuu. [IpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcumMyMmbl U MUHUMYMbl (pyHkuuu. Haubomnbiee u HanMeHbIlee
3Ha4eHUs1 QYHKIHUU HA IPOMEKYTKE.

JIuneiiHast, KBaJpaTU4Hasi U APOOHO-IMHEHHAs (QYHKIHMU. DJIEMEHTapHOE HCCIEeIOBaHHE U
MIOCTPOCHUE UX IPAPUKOB.

CrenenHas (QyHKIUS C HaTypaJbHBIM M IIeJbIM IokazaresneM. EE cBoiicTBa M rpaduk.
CpoiicTBa U rpauK KOpHS N-Oi CTENEHUM Kak (PYHKIMHM OOpAaTHON CTENEHM C HaTypaJlbHbIM
ITOKA3aTeJEM.

[Toka3zarenbHast u Jnorapupmudeckas (QpyHKIUM, UX cBOMcTBa M rpaduku. Vcnonbp3oBaHue
rpaduKoB (pYHKIUI U1 peleHns ypaBHEHUH.

TpuroHomeTrpuyeckass  OKpYXXHOCTb,  OIpEAEICHUE  TPUTOHOMETPUYECKUX  (PyHKUUH
YHUCJIOBOI'O apryMEHTA.

@DyHKIIMOHANBHBIE 3aBUCUMOCTH B peajbHBIX IpolieccaXx W sBIEeHUsAX. I'paduku peasbHbIX
3aBUCUMOCTEH.

Hayana maTteMaTH4ecKoro aHajmsa

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHus IMOCIEI0BATENLHOCTEH. MeTon MaTeMaTHYeCKOMN
UHAYKIMU. MOHOTOHHBIE U OrpaHMUYEHHBIE IIOCIEN0BATENBHOCTH. VcTOpus BO3HMKHOBEHUS
MaTeMaTHYECKOro aHaJIN3a KaK aHaJln3a 0ECKOHEUYHO MaJIbIX.

Apudpmernueckas M TreoMeTpuyeckas — mporpeccuu.  beckoHeuHo — yObIBarolas
reomerpuueckas mnporpeccus. Cymma OeCKOHEYHO YOBIBAaIOIIEH TI'€OMETPUUYECKON MpPOTPECcCHH.
JInHEeNHBIN U SKCIOHEHIUANBbHBIA pocT. Yncio e. dopmyna ClI0KHBIX POLEHTOB. Vcrons3oBanue
IIPOrPECCUU ISl PELIEHUS] pealIbHbIX 3a/1a4 MPUKIIAJHOIO XapakTepa.

HenpepriBable GyHKIIMU U UX cBoiicTBa. Touku pa3pbiBa. ACUMOTOTHI IpagUKOB (YHKIIHIA.
CpoiicTBa (QyHKIMI HENpepbIBHBIX Ha OTpe3ke. MeToj WMHTEpBaJOB ISl PElIEHUS HEPaBEHCTB.
[IpuMeHeHre CBOWCTB HETIPEPBIBHBIX (DYHKIMMN /TS peIeH s 3a/1a4.

IlepBast u Bropas mpousBoaHble (pyHKIMU. OmpeneneHue, TeOMETPUUECKUN U PU3MUECKUI
CMBICIT TTIPOM3BOIHOM. Y paBHEHHE KacaTeIbHOM K TpaduKy yHKITHH.

[IpousBonHbie 3neMeHTapHbIX (PyHKUMNA. [IponsBogHAs CyMMBbl, TPOU3BEACHUS, YACTHOTO U
KOMITO3ULIUH (DYHKITHH.



MHo:xecTBa H JIOTHKA

MHoecTBO, onepaluu HajJ MHOXXECTBAMHU U UX cBoicTBa. Jlmarpammbl Oiinepa—BenHa.
[IpuMeHeHHE TEOPETUKO-MHOKECTBEHHOIO amnmnapara il ONUCAaHUsA pPEaJIbHBIX IIPOLIECCOB H
SBJICHUM, TIPU PELIEHUH 3a]a4 U3 APYrHX y4eOHBIX PEIMETOB.

Omnpenenenue, TeopeMa, CBOUCTBO MaTEMAaTUYECKOI0 OOBEKTa, CIEICTBHUE, JOKA3aTeIbCTBO,
PaBHOCUJIbHBIE YPaBHEHHSL.

11 KJIACC

Yuciia 1 BBIYMCICHUS

Hatypanbuble u wnensle uyuciaa. [IpuMmeHeHHMe TNPU3HAKOB JEIMMOCTH LENbIX YHCEN,
HanOonpmid obmuit genurens (manee — HOJ]) m Haumenpmee obmee kpatHoe (manee — HOK),
OCTAaTKOB IO MOJYJII0, aniroput™Ma EBknnaa 1s penieHus 3a4a4 B LEIbIX YUCIAX.

KowmmnekcHple uucnma. AnreOpanueckas ¢ TpUTOHOMETpUYecKas (GopMbl  3amucu
KOMIUIEKCHOTO 4Hucia. ApU(pMETHUECKHEe OIepaluu ¢ KOMIUIEKCHBIMU uuciamu. M3o0pakeHue
KOMIUIEKCHBIX YHUCEJl Ha KOOpAMHATHOM muiockoctu. Popmyna Myaspa. KopHu n-oil creneHu u3s
KOMIUIEKCHOTO uuncia. [IpuMeHeHHe KOMIUIEKCHBIX YHCen JJs pemeHuss (U3MYecKux u
F€OMETPUYECKHX 3a/1a4.

YpaBHeHus U HepaBeHCTBA

Cucrema U COBOKYIHOCTb YPaBHEHHMH M HEPAaBEHCTB. PaBHOCHUIIbHBIE CUCTEMBI U CHUCTEMBbI-
cinenctBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT00op KOpHEH TPUTOHOMETPHUUECKUX YPABHEHUH C MOMOIIBIO TPUTOHOMETPUYECKOM
OKpPY>XHOCTH. PellieHue TpuroHoMeTpu4eckix HepaBeHCTB.

OCHOBHBIE METO/BI PELIEHUS TOKA3aTENIbHBIX U JIOTAPU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPAIIIOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUSI CUCTEM M COBOKYIHOCTEW PAallMOHAIBHBIX, UPPALUOHAJIBHBIX,
MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX YPaBHEHHIA.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMHu.

[IpumeHeHne ypaBHEHM, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMaTHUECKHX 3aJ1ad U 3a]a4
U3 Pa3JIMYHBIX 00JIaCTel HAyKU U peabHOU KU3HU, HHTEPIIPETALUs TOyYE€HHBIX Pe3yIbTaTOB.

DYyHKUMH U TPaPuKU

I'paduk xomnosunuu ¢yHkuil. ['eomerpuyeckue oOpa3bl ypaBHEHUN W HEpPABEHCTB Ha
KOOPJMHATHOM IIOCKOCTH.

Tpuronomerpuueckre GyHKIUH, UX CBOMCTBA U rpaUKH.

I'paduueckue MeToabl pelieHus ypaBHEHUH U HepaBeHCTB. [ paduueckue METOIbl peleHHs
3a/1a4 ¢ mapaMeTpamH.

Ucnons3zoBanne rtpadukoB (GYHKIUH I HCCIEAOBAHHUS MPOIECCOB W 3aBUCUMOCTEH,
KOTOpPBbIE BO3HUKAIOT MPYU PEIICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH.

Havana maTeMaTH4ecKoro aHajam3a

[IpumeneHne Mpou3BOJHON K MCCIENOBAaHUIO (PYHKIMH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxosxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAYCHUH HEMPEPHIBHON ()YHKIIMH HAa OTPE3KeE.

[IpuMeHeHne Mpou3BOAHOM ISl HAXOXKIACHUS HAWIYUIIEro pelIeHus B MPUKIIAIHBIX 3a]a4ax,
JUISL OTIpEJIEJIEHUs] CKOPOCTH U YCKOPEHHSI Ipoliecca, 3a1aHHoro (opMysIoi Hiu rpadukom.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TIepBOOOpa3HbIX. IlepBooOpa3HbIE 3IEeMEHTAPHBIX
¢dbynkuwmii. [IpaBuia Hax0XIeHUS TEPBOOOPA3HBIX.



Huterpan. ['eomeTpudeckuii CMbICT HHTErpasia. Beluncienne onpeaenéHHOro HHTerpaia mo
¢dopmyne Heiorona-Jleitbuuna.
[IpumeHenne wuHTErpasia sl HAXOXKICHHsS IUIOMAAeH Tockux ¢uryp u o0bEMOB
TE€OMETPUUYECKUX TEll.
[Ipumeps! pemeHnit quddepeHnanbHbIX ypaBHEHHH. MaTeMaTudyeckoe MOJEIMpPOBaHUE
peanbHBIX MPOLECCOB C MOMOINBIO AU(PepeHINATbHBIX YPAaBHEHUH.
COJAEP/KAHUE OBYYEHUA

10 KJIACC

IIpsimble ¥ VIOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE NOHATHUS cTepeoMeTpun. Touka, mpsiMasi, INIOCKOCTb, IpocTpaHcTBO. [loHsTue 00
aKCUOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIIEICTBUS U3 HUX.

B3aumHOe pacnonokeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIINECs, NapauleIbHbIE U
cKkpemuBaromuecs npsmele. [IpusHaku ckpemmBaromuxcs npsMbeiX. IlapamienbHOCTs NPSMBIX U
IJIOCKOCTEM B IPOCTPAHCTBE: MAapaJuICNIbHbIE NPSMbIE B IPOCTPAHCTBE, NAPAILIEIBHOCTH TPEX
IPSMBIX, IaPAJUIEIBHOCTD MPSMOU U IIIOCKOCTHU. [[apannenbHoe U HEeHTpaIbHOE IPOEKTUPOBAHUE,
nzobpaxxenue guryp. OCHOBHbIE CBOWCTBA NapaJljIeIbHOIO MpoeKTupoBanus. M3o0paxenue Gpuryp
B IapaJUICIbHOM NIPOEKIMUHU. YTJbl C COHANPABICHHBIMA CTOPOHAMH, YIOJ MEXKIY NPSAMBIMHA B
npoctpaHcTBe. [lapamnenbHOCTh IIIOCKOCTEN: NapaulebHbIE TIIIOCKOCTH, CBOMCTBA MapaJuIeIbHbIX
iockocteil. [IpocTeiiine npocTpaHCTBEHHbIE (GPUTYPBI HA MIIOCKOCTU: TETPa’Ip, Napasuiesenune],
IIOCTPOECHUE CEYEHUH.

[IepneHMKyYIAPHOCTD NMPSAMON U IJIOCKOCTH: NEPHEHANKYJIAPHBIE NIPSIMbIE B IPOCTPAHCTBE,
NpsIMBIE TApAJUICNIBHBIE W NEPHEHAMKYJSAPHBIE K IUIOCKOCTH, IPU3HAK IEPIECHINUKYISIPHOCTH
NpsIMOM W TUIOCKOCTH, TeopemMa O MNpAMON NepHeHAUKYISIPHONH IUIOCKOCTH. OpTOroHajabHOE
MIPOECKTUpOBaHUE. 1IepeHANKYIIAp U HAKIIOHHBIE: PACCTOSHUE OT TOYKHU JO ILUIOCKOCTH, PACCTOSHUE
OT MPSIMOM J0 MJIOCKOCTH, MPOEKIHS (GUTYphl HA IIOCKOCTb. [lepneHuKyIsIpHOCTh MIOCKOCTEH:
MIPU3HAK NEPIEHANKYIIIPHOCTH IBYX IUIOCKOCTEH. TeopeMa o TpEX NepneHANKYyIIsIpax.

VYriael B IpOCTPAHCTBE: YroJl MEXIY MPSMOW U IUIOCKOCTBIO, ABYTPAHHBIA YroJ, JUHEWHBINA
yrojl ABYTPaHHOrO yria. TpéXrpaHHbli M MHOrorpaHsble yriel. CBONMCTBAa IIIOCKMX YIJIOB
MHOrorpaHHoro yria. CBOWCTBa IUIOCKMX W JABYI'PAHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB ¥ CUHYCOB JUISl TPEXTPAHHOTO YIJIA.

MHOrorpaHHUKHU

Bunabl MHOrOrpaHHUKOB, pa3BEpPTKa MHOTOrpaHHuKa. [Ipu3ma: n-yroiabHas npusMa, npsmMas u
HaKJIOHHAas IPU3Mbl, OOKOBasi M TOJHAs MOBEPXHOCTh Mpu3Mbl. [lapannenenumnesn, npsMoyroabHbIN
rapajuieJIenuIe]] U ero ceorcrea. Kparyaiiine mytn Ha MOBEPXHOCTH MHOTOTpaHHMKa. Teopema
Oiinepa. [IpoctpancTeennas teopema [ludaropa. [lupamua: n-yroapHast mupamuia, MpaBUIbHAS U
yceu€HHas nupamusl. CBolicTBa pédep M OOKOBBIX rpaHell MpaBUIbHON nupaMuibl. [IpaBuiabHbIE
MHOTOTPaHHUKHU: TpaBWIbHAs NpHU3Ma W NpaBWIbHAs NUPaMUJa, IpaBWIbHAS TPEYrojbHas
nupaMMia U TpaBUIBHBIA TeTpadnp, KyO. IlpeacraBieHue o MNpaBWIBHBIX MHOTOTPAHHUKAX !
OKTasp, JOJEKadIp U UKOCAIP.

Brruuciienue 31eMEeHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnmommaas OoxoBO#
MOBEPXHOCTU U TIOJIHOIM MOBEPXHOCTHU IMPSIMOM MPHU3MBI, IUIOIIAb OCHOBaHMA, TeopemMa 0 OOKOBOH
MMOBEPXHOCTU TMPsAMON TMpu3Mbl. [lmomans OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH MPaBUILHOMN
MIUPaMHJIBI, TEOpEMa O IUIOIIAN YCEYEHHON TUPAMUIBL.



CumMeTrpusi B TPOCTPAHCTBE. OJIEMEHTbl CHUMMETPUU TPABUIbHBIX MHOTOTPAHHUKOB.
CumMeTpusit B NPaBWJIBHOM MHOIOTPaHHMKE: CHMMETPHsI HNapajuleJienuIena, CHUMMETPHs
IIPaBUJIBHBIX [IPU3M, CHMMETPHUS IIPABUIIBHON TUPAMUBL.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHCAPHBIC, COHAIIPABJICHHBIC W IIPOTUBOIIOJIOKHO HAIPABJICHHBIC BCKTOPLI. PaBencTtBo
BCKTOPOB. HeﬁCTBHH C BCKTOpaMu: CJIOXCHHUC W BBIYUTAHHUC BCKTOPOB, CyMMa HCCKOJIBKUX
BEKTOPOB, YMHOXKEHUE BEKTOpa Ha yucio. CBONCTBA CIOXKEHHsSI BEKTOpoB. CBOWCTBA YMHOXKEHUS
BeKTOpa Ha uncio. [loHarue komruianapHbie BeKTOphI. [Ipr3HaKk KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. TeopemMa O pas3loKEHUHM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. lIpsimoyronbHasi cucremMa koopauHaT B rnpoctpancTtBe. Koopaunatel Bektopa. CBsizb
MEXIy KOOpAMHATaMU BEKTOpa M KOOpPAMHATAMHU TOYEK. YTONl MeXIy BekTopamu. CkaiasipHOe
MIPOU3BEICHNE BEKTOPOB.

11 KJIACC

Tena BpaueHnus

[loHATHA: UMIMHIpPUYECKAash IOBEPXHOCTb, KOHHYECKas IIOBEPXHOCTh, cepuueckas
IIOBEPXHOCTh, 00pazyroiue noepxHoctei. Tena BpalieHus:: UMIAMHIP, KOHYC, YCEUEHHBIH KOHYC,
cdepa, map. B3aumuoe pacnonoxenue chepbl U IUIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe.
N300pakeHue Ten BpalleHus Ha MI0CKOCTU. Pa3BépTka mummHapa 1 KoHyca. CummMerpus chepsl u
niapa.

O6BvéMm. OcHoBHble cBoicTBa 00bEMOB Ten. Teopema 00 00bEME NPSAMOYTOJIBHOTO
napajuienenunena v ciueActBus u3 He€. OOBEM NpsIMOW M HAKIOHHOW NPU3MBI, LWIMHJIpA,
nupamMuibl 1 KoHyca. O0bEM 11apa U apoBOTr0 CETMEHTA.

KomOuHanuu Ten BpalieHuss U MHOrorpaHHukoB. Ilpu3ma, BmucaHHas B LMJIMHAD,
onucaHHas okoJyio nuianHapa. [lepeceuenue chepsl u mapa ¢ miockocTeo. Kacanue mapa u cdepsl
IJIOCKOCThIO. [lOHATME MHOTOrpaHHUKa, ONMUCAHHOIO OKOJO cdepsl, cheppl, BOUCAHHOH B
MHOTOTPaHHUK WM TEJIO BPALLECHUS.

[Tnomans MOBEPXHOCTH LWIMHApA, KOHYyca, miomans chepsl u e€ yacreil. Ilogobue B
npoctpaHcTBe.  OTHomeHue  00BEMOB, MIoHIaj el  MOBepXHOCTEH  MOAOOHBIX  uryp.
[IpeoOpa3oBanue mnonoOusi, romoreTHs. PerieHue 3agad Ha IUIOCKOCTH C HCIIOJIb30BAHHUEM
CTEpPEOMETPUUECKIX METOJIOB.

[TocTpoeHne ceueHnii MHOTOIPAaHHUKOB U TE€J BPAILLlCHUs: CEUEHHs LMIMHIpA (MapaiebHO
U TNEPIEHIUKYIIPHO OCH), CEUEHUS KOHyca (MapajulebHble OCHOBAaHHMIO M IPOXOMAILIUE Uepe3
BEPILMHY), CEYEHUs IIapa, METOJbl MOCTPOCHHSI CEYEHHIl: METOJ CIEeAO0B, METOJl BHYTPEHHETO
MIPOEKTUPOBAHMSI, METO/I IEPEHOCA CEKYIIEH MITOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bextops!l B mpocTtpancTBe. Onepanny HajJ BEKTOpaMH. BEKTOpHOE YMHOKEHUE BEKTOPOB.
CBoiicTBa BEKTOPHOrO YMHOXeHUA. IIpsMoyronpHas cucTteMa KOOPJIMHAT B IPOCTPAHCTBE.
Koopnunatsl Bektopa. Pasznokenue Bektopa mo 0asucy. KoopanHaTHO-BEKTOpPHBIM METON IpH
pELIEHNN T€OMETPUUYECKUX 3a/1a4.

JBHKEeHHS B IPOCTPAHCTBE

JIBxenus nipoctpanctBa. Ortodpaxkenus. JIBuxeHus U paBeHCTBO puryp. OOmme cBOMCTBa
JIBWO>KEHUW. Buapl NBWKEHUI: MapajuiesibHbIM MEPEHOC, LEHTpajdbHAasi CUMMETpHUS, 3€pKajlbHas
CUMMETpHSI, TOBOPOT BOKPYT mpsimoii. [IpeoOpazoanust momgoous. [Ipsimas u chepa Diinepa.



COJEPKAHUE OBYYEHUA
10 KJIACC

I'pad, cBsas3ubiil Tpad, mytu B rpade: nukiasl u nenu. CteneHb (BaJ€HTHOCTh) BEPIIMHBI.
I'padsr Ha IOCKOCTH. [lepeBbsi.

CrnyuaiiHple SKCIIEPUMEHTHI (OMBITBI) W CIy4alHBIC COOBITHUS. DJIEMEHTApHBIC COOBITHS
(ucxonpl). BeposiTHOCTH citydaiiHOro coObITHs. BiIM30CThP YacTOTBI U BEPOATHOCTH COOBITHH.
CrnyyaiiHble OTBITHI C PABHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.

Onepanuu HaJx COOBITUSIMU: IepeceueHue, OObEAMHEHHE, MPOTHUBOIOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. opmyrna cioKeHUs BEPOSATHOCTEN.

VYcnoBHas BEPOSTHOCTb. Y MHOKEHHE BEPOSATHOCTEM. J[epeBO CIlydyallHOTO HKCIIEpUMEHTA.
dopmyna noiaHoi BepostHocTH. Popmyna baiteca. HezaBucumbie coObITHS.

bunapHbiii crmyyaliHblii ONBIT (MCHBITaHKE), YCHeX M Heydada. He3aBUCUMBbIE HCIIBITAHMS.
Cepuss HE3aBHCHUMBIX HCIBITAaHUN a0 TepBoro ycmexa. IlepecranoBku u (akropuan. Yucio
coueranuii. Tpeyronpauk [lackans. @opmyna 6unoma HeroToHa.

Cepusi He3aBUCHMBIX uchbiTaHuid  bepuymnu. CrydaiiHblii  BBIOOp Y3  KOHEYHOH
COBOKYITHOCTH.

Cnydaiinass BenuuuHa. Pacmpenenenue BeposiTHOCTei. Jumarpamma pacrpeencHusl.
Onepauuu Hajg ciay4dailHbIMH  BelMyuMHaMu. buHapHas cnyvaiiHas BenuuuHa. [Ipumepsl
pacnpesielieHni, B TOM YHCIIe TeOMETPUIECcKoe U OMHOMUAIBHOE.

11 KJIACC

CoBMecTHOE pachpefeieHue JByX CIy4alHbIX BeMWYMH. He3zaBucumble ciydaiiHble
BEJINYMHBI.

MaremaTnueckoe  OXHJaHME ciay4daiHOW  BenuuuHbl  (pactpeneneHus). [Ipumepst
MPUMEHEHHUs] MaTeMaTHYeCKOro OKUAAaHUs (CTpaxoBaHUE, JoTepes). MaTeMaTnyeckoe OXXKuIaHue
OMHApHOW cllyyallHOM BeJWYUHBL. MaTeMaTHuecKoe OKHUJIAHHUE CYMMBI CIIy4YallHbIX BEIHYHH.
MatemaTuueckoe 0KH/1aHue TEOMETPUUYECKOTr0 U OMHOMUATILHOTO paclpeesieHuH.

Jlucniepcust U CTaHAApTHOE OTKJIOHEHHUE CIy4aiiHOM BeIMuuHbI (pacnpeaenenus). Jucnepcus
OMHapHOM ciay4yaiiHON BeTMUMHBL. MaTeMaTHuyeckoe 0KUIaHue MPOU3BEICHHS U TUCTIEPCHUS CyMMBI
HE3aBUCHUMBIX CIy4YallHbIX BenuW4uH. Jlucrmepcuss M CTaHJapTHOE OTKJIOHEHHWE OMHOMHAIBHOTO
pacnpenenenus. /lucnepcus U CTaHAAPTHOE OTKIOHEHHE T€OMETPUUYECKOTO PaCIIPEIEIICHHUS.

HepaenctBo UeOrimépa. Teopema YeObiméBa. Teopema beprymmu. 3akoH O0NbIIMX YUCED.
Bribopounsiii MeTon uccinenoBanuii. Beibopounsie xapaktepucTuku. OleHUBaHUE BEPOSITHOCTU
COOBITHS 1O BBIOOPOYHBIM JaHHBIM. [IpoBepka MpoCTEHIIMX TUIMOTE3 C MOMOIIBIO HM3YyYEHHBIX
pacrnpeieneHuil.

HenpepsiBable ciydaiinble BenuuuHbl. [Ipumepsl. DyHKIUSA IUIOTHOCTH BEPOATHOCTHU
pacnpeneneHus. PaBHOMEpHOE paclpeaeneHue M €ro CBOWCTBA. 3aJauyd, NPUBOIAIINE K
[TOKA3aTEIbHOMY pACHpENENICHUI0. 3aJauyd, IPHUBOASIIAE K HOPMAJIBHOMY pPacHpeleiIeHUIO.
@OyHKIUSA IUIOTHOCTH BEPOATHOCTU IIOKA3aTENBbHOTO paclpeneneHus, (QyHKIUsS IUIOTHOCTH
BEPOSITHOCTH HOPMaJIbHOIO pacmtpeacieHus. OyHKIMS IUIOTHOCTM M CBOMCTBA HOPMAJIBHOIO
pacrpeneneHus.

[locnenoBaTenbHOCTh OJUMHOYHBIX HE3aBUCUMBIX COOBITHH. 3agaud, NpPUBOIAIIME K
pacnpeznenenuto Ilyaccona.



KoBapuanmsi naByx caydailHbIX BenuumH. KoaduimeHT nuHEHHON  KOPpEeIsInu.
CoBmecTHBIE HAOMIOJCHUS JBYX BelU4MH. BpiOopounslii ko3dduuuent xoppemsuuu. Paznuune
MEXIy JIMHEWHOW CBA3bI0 M IIPUYMHHO-CIICICTBEHHOW CBA3BIO. JIMHENHas perpeccus, MeETOJ
HAaMMEHBIINX KBAIPATOB.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA VYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIN3A» (YT JIYBJIEHHBI YPOBEHB) HA YPOBHE
CPEJIHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OPMUPOBAHHOCTh ~ TPAKIAHCKOW  IMO3HMIMM  OOyYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO 4YJIEHA POCCHUHCKOro OOIIecTBa, MPEJCTaBICHWE O MAaTEMaTHMYECKHUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3NMUYHBIX CTPYKTYpP, SBJICHHM, NpOIEeaAyp TpakIaHCKOTO o0O0IecTBa
(BBIOOPHI, OMPOCHI W JIPYroe), YMEHHE B3aMMOJICHCTBOBATh C COIMAIBHBIMH HWHCTUTYTaMHU B
COOTBETCTBHUH C UX (PYHKIMSIMH U Ha3HAYCHHCM;

2) IATPUOTHYECKOT0 BOCTIMTAHMS:

c(hOPMUPOBAHHOCTh POCCUHUCKON TPaXKIAHCKOM HICHTUYHOCTH, YBKEHHUS K MPOLLIOMY U
HACTOSIIEMY POCCHUUCKOM MAaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHUSM POCCHUCKHX
MAaTeMaTUKOB U POCCUUCKOM MAaTEMAaTUYECKON IKOJIbI, UCITOIb30BAHME 3THX JIOCTUKEHUHN B IPYTHUX
HayKax, TEXHOJIOTHSIX, cepax SKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHHE TYXOBHBIX IIEHHOCTEH POCCUICKOro Hapona, chopMHUPOBAaHHOCTh HPABCTBEHHOI'O
CO3HAHUS, STUYECKOTO MOBEICHHUS, CBI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JIOCTHKEHUN HAYKH
U JeSTENBHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIA/Ia B TOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTUYEeCKOro BOCTIUTAHMS:

ACTETUYECKOE OTHOILIECHHE K MHUPY, BKIIOYAs 3CTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, PEIICHUU, PACCYXKICHUHN, BOCIPUUMUYHUBOCTh K MAaTEMAaTHUYECKHUM acleKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) ¢pusuveckoro BoCNUTAHMSA:

c(hOpMUPOBAHHOCTh YMEHHS MPUMEHITh MaTeMaTHUYECKHE 3HAHUS B MHTEpPECAX 37J0POBOTO U
Oe3omacHOTO 00pa3a KU3HH, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 37I0POBBIO (3710pPOBOE MHUTAHHE,
cOamaHCUpPOBAaHHBINA PEXUM 3aHATHI U OTJbIXa, peryisipHas pusndeckas akTUBHOCTh), (pU3nveckoe
COBEPILIEHCTBOBAHUE MPU 3aHATUAX CIOPTUBHO-03JOPOBUTEIBLHOMN JESTENIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K TPYAY, OCO3HAHHWE IIEHHOCTH TPYAOTIOOUS, MHTEpEC K pas3audHbIM chepam
poeCCUOHANIBHON JIeATEIbHOCTH, CBSI3aHHBIM C MAaTeMAaTHKOW W €€ TPWIOKEHUSIMH, YMCHHE
COBEpIIaTh OCO3HAHHBIN BBHIOOP Oymyiiel mpodeccuu U pearn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE
IJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHYECKOMY OOpa30oBaHUIO W CaMOOOpa3OBaHUIO Ha
MPOTSDKCHUHM BCEH KU3HHM, TOTOBHOCTh K aKTHBHOMY YYAacCTHIO B PEIICHUM TMPAKTHYCCKUX 3a]ad
MaTeMaTU4eCKOW HaNpaBIE€HHOCTH;

7) 3K0JIOTMYECKOT0 BOCTINTAHUS:

cOPMUPOBAHHOCTh ~ OKOJIOTMUECKON  KYJIbTYphl, T[OHHUMAaHHE BJIUSHHUS  COIHAIBHO-
SKOHOMHUYECKHX MPOLECCOB HAa COCTOSHHME NPUPOJHOM W COLMAIBHOM Cpelbl, OCO3HAHME
rJ100aTFHOTO XapakTepa dKOJOTHYECKUX MPOoOJIeM, OpUEHTAlUsl Ha MPUMEHEHHE MaTeMaTHUYeCKUX



3HAHUU JJIs1 peIIeHUs 3a/1ad B 00JIACTH OKPY’KAIOIICH Cpeibl, TUITAHUPOBAHUE TTOCTYIIKOB U OIICHKU
HX BO3MOXHBIX MOCJIEICTBUI JJIs1 OKPYKAIOLIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 IO3HAHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ ¥ OOIIECTBEHHOM MPAKTHKHW, IOHMMAaHKE MaTeMaTUYECKOW HAyKH Kak c(ephbl Y4eI0BeUeCKOM
JeSTeILHOCTH, ITAlOB €€ Pa3BUTHUS U 3HAYMMOCTH JJIs1 PA3BUTHS [UBUIIN3AIUH, OBIIA/ICHUE SI3BIKOM
MaTEeMaTHKd W MaTEeMAaTHYECKON KyJIbTypOll KakK CpEJICTBOM IIO3HAHWUS MHpPa, TOTOBHOCTH
OCYIIECTBJISITh MTPOCKTHYIO ¥ UCCIIEIOBATEILCKYIO IEITEIbHOCTh WHIWBUIyaJIbHO U B TPYIIIIE.

METAIIPEIJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS

Ba3oBble 1oruyeckme geiicTBUA:

BBISIBJIAITh W XapaKTepU30BaTh CYIIECTBEHHbIC IPU3HAKK MaTEeMAaTHYECKUX OOBEKTOB,
MOHATHUM, OTHOLIEHUN MEXy MOHATUAMU, (POPMYJIUPOBATh OIPE/IEICHHs IOHATUH, YCTaHABINBATh
CYIIECTBEHHBIN MpPHU3HAK KiIacCH(UKAIMK, OCHOBAHUS Ui 0O0OOIICHUS M CPaBHEHHS, KPUTEPUHU
IIPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMpPOBaTh M INPEOOpPa3OBBIBATH CYKICHUSA: YTBEpAUTEIbHBIE U
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBIIITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTHUBOpEUUs: B (PaKTax,
JAHHBIX, HAOIIOJICHUAX U YTBEPKACHUAX, IPEUIarath KpUTEPUH JUIsl BBIIBICHUS 3aKOHOMEPHOCTEN
U IPOTUBOPEYHIA;

JIeNlaTh BBIBOJIBI C HCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JAE€IYKTHUBHBIX U WHAYKTHBHBIX
YMO3aKIIYeHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHUH;

MIPOBOAUTH CAMOCTOSTENBHO JOKA3aTeIbCTBA MaTEMaTHUYECKUX YTBEPKACHUN (IpsIMbIEe U OT
IIPOTUBHOIO), BBICTPAWBAaTh  apryMEHTALMI0, MPUBOAUTH TPUMEPHI M  KOHTPIPHUMEPHL,
000CHOBBIBAaTh COOCTBEHHBIE CY)KICHHS U BBIBOJIBI,

BBIOMpaTh CcHOCcO0 perieHust yueOHOH 3ajaun (CpaBHMBATh HECKOJIBKO BAapHUAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOAXOAAIINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbCKue 1eHCTBUA:

HCIOJIb30BaTh BOIPOCHl KaK HCCIIEAOBATENbCKUNH MHCTPYMEHT IMO3HAHMA, (POpMyIUpOBaTh
BONPOCHL, (UKCHPYIOIIME MPOTUBOpEUYHE, MpolieMy, YCTaHaBIMBaThb MCKOMOE M JIaHHOE,
(GbopMHpPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

IIPOBOAUTH  CAMOCTOATENBHO  CIUIAHUPOBAHHBIM  JKCIIEPUMEHT,  MCCIENOBAHUE 11O
YCTAQHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro OObBEKTa, SBIEHHS, NPOIECcCa, BbISBICHUIO
3aBUCHUMOCTEH MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYIUpPOBaTh OOOOIIEHHSI U BBIBOJBI IO pe3ylbTaTaM MpPOBEAEHHOIO
HaAOJIOACHNUS, UCCIE0BaHMs, OLEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTAaTOB, BBIBOJIOB U
0000I1IeHMI;

MIPOTrHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIIECCaA, a TAK)KE BBLABUTAThH MPEATIONO0KEHHS O €T0
Pa3BUTHUU B HOBBIX YCIOBHUSIX.

Pabora ¢ undopmanmeii:

BBISIBIIATh 1e(UIIUTHI MH(OPMAIMH, AAHHBIX, HEOOXOAWMBIX ISl OTBETa Ha BOMPOC U IS
peleHus 3a/1a4u;



BBIOMpaTh  MHQPOpPMAIMIO W3  WCTOYHWKOB  PAa3IMYHBIX  TUIIOB,  aHAJIM3HPOBATH,
CUCTEeMATHU3UpPOBaTh W  HWHTEPIPETHPOBATH HWH(GOPMAIIMIO Pa3IUYHBIX BUAOB U  (QopMm
MIPE/ICTABIICHHS;

CTPYKTYpUPOBaTh MHPOPMAIUIO, TIPEACTABIATh €€ B Pa3InYHBIX (popMax, WILTIOCTPUPOBATH
rpaduvecKu;

OIICHUBATh HAAEKHOCTh MH(DOPMAIIMH IO CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM KPHUTEPHUSIM.

KoMMyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eiiCTBUSA

OO01menue:

BOCIIPUHUMATh W (OPMYJIIUPOBATH CYXKJACHHS B COOTBETCTBUU C YCJIOBHSAMH W LEJISIMH
OGH.ICHI/IH, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘-IKy 3peHI/IH B yCTHBIX N IIHCBbMCHHBIX
TEKCTaxX, JaBaThb ITIOACHCHUS 110 XOIIy peHICHI/ISI 3aJda4u, KOMMCHTHpOBaTI) HOJIy‘IeHHI)If/'I pe3YJH)TaT;

B XOA€ OOCYXICHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXITaeMON TeMbl, MPOOIEMBI,
peraeMoi 3a/lauu, BBICKA3bIBAaTh WJICH, HAICJICHHBIC HAa IOMCK PELICHHUS, COIMOCTAaBJIATh CBOH
CY)KIIGHI/UI C CY)KIICHI/ISIMI/I [[pyrI/IX yLIaCTHI/IKOB auajora, O6HaPY)KI/IBaTI) paeumtme U CXOICTBO
MO3UIUH, B KOPPEKTHOU (hopMe (hOpMYIIMPOBATH Pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPEJICTaBIATh PE3YNbTaThl PEIICHUs 3aJaud, OSKCIEPUMEHTAa, HCCIEeIOBaHUS, IPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (POpMAT BBICTYIUICHUS C YYETOM 3a/lay MPE3eHTAlUd U 0COOEHHOCTEH
ayJIUTOPHH.

PeryasiTuBHbIe yHHBepcaabHbIe y4eOHbIe AeiicTBUSA

Camoopranmusanus:

COCTaBJIATh IUJIaH, QJITOPUTM pEIIEHUs 3a/Jayd, BbIOMpATh CIOCOO pelleHus ¢ Yy4ETOM
HMMEIOLIUXCS PECypcoB M COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTUpPOBaTb M KOPPEKTHUPOBATH
BapHaHThI PEeLICHUH ¢ y4€TOM HOBOM HH(pOpMaLIHHL.

CaMOKOHTPOJIb, JMOIHOHAJILHBIH HHTEJIEKT:

BJIaJIeTh HABbIKAMH 103HABaTEIbHON pe(IeKCHM KaK OCO3HAHUS COBEPILAEMBIX JEHCTBUN U
MBICIIUTENIBHBIX MPOLECCOB, UX PE3YIbTATOB, BJIAJETh CIIOCOOAMH CaMONPOBEPKHU, CAMOKOHTPOJIS
Ipolecca U pe3yJsibTaTa pelieHHsl MaTeMaTH4eCKON 3a1auH;

IIPENBUIIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IpH PEUIEHMH 3aJadyd, BHOCHUTH
KOPPEKTHBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa LEIU U YCIOBUSIM, OOBSICHITh NPUYUHBI TOCTHIKEHUS
WIA HEJIOCTHXKEHHUS PE3ylbTaTOB  JESATEIbHOCTH, HAXOAWTh OHIMOKY, JaBaTh OILEHKY
PUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITEILHOCTD:

MOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW W WHAMBUAYAIbHOH pPa0bOTHI Mpu
pemieHMM y4eOHBIX 3ajgad, MNPUHUMATh 1€1b COBMECTHOM JIeATETbHOCTH, IUIAHUPOBATh
OpraHu3alMI0 COBMECTHOH paboThl, pachpeaensTb BHIbI paboT, JOroBapUBaThCS, OOCYXKIATh
MPOIIECC U pe3yabTaT padoThl, 0000IIaTh MHEHUST HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboTel (0OCYKIeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYPMBI» U UHBIE), BBIIOIHATH CBOIO YaCTh PaOOTHI U KOOPJHMHUPOBATH CBOU JICHCTBUSA C IPYTUMHU
YyjieHaMH KOMAaH[bl, OLEHHBATh KayeCTBO CBOETr0 BKJIaga B OOLIMHA MPOAYKT MO KPHUTEPHSM,
c(OpMyIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBHSL.



INPEAMETHBIE PE3YJIBTATbBI

K konmy oOydenus B 10 kiacce OOyJarOIIMICS TONYYUT CIEAYIOIINME TPEAMETHBIC
pe3yabTaThl MO OTACNBHBIM TeMaM paboueil mporpammbl y4eOHOTO Kypca «Anredpa M Havaja
MaTeMaTHYECKOr0 aHAJINU3a»:

Yuciia 1 BBIYMCICHUSA:

CBOOOJHO OIEPHPOBATH MOHATHSIMU: PALMOHATBHOE YHCIO, OECKOHEeYHasl MepuoanvecKas
Jpo0Ob, IPOLEHTHI, HPPALMOHAILHOE YHUCII0, MHOXKECTBA PALIMOHAIBHBIX U JEHCTBUTEIbHBIX YUCEIL,
MOJTyJIb I€HICTBUTEIIBHOTO YHCIIa;

IPUMEHATh APOOU M HPOLEHTHI JUIsl PELICHUs MPUKIAAHBIX 3a/lad U3 Pa3JIMYHbIX OTpaciiei
3HaHUH U PEaJbHOM )KU3HU;

MPUMEHSTh NPUONMKEHHBIE BBIYMCIEHUS, IpPaBWJIA OKPYIVIEHUS, NPUKUIKY U OLIEHKY
pe3yibTaTa BBIYMCICHUH;

CBOOOJHO ONEpPUPOBATH IOHATHEM: CTENEHb C LEJbIM II0Ka3aTesieM, MCII0JIb30BaTh
NOIXOAANIYI0 (OpMy 3amucH JEHCTBUTENBHBIX YWCEN I PEIICHHWS MPAKTHUYECKUX 3a1ad U
IIpE/ICTaBICHUS] JaHHBIX;

CBOOO/JIHO OIIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaJIbHOM CTENEHN;

CBOOO/THO OIIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIBHBIM [10Ka3aTeleM;

CBOOOJHO OIEPHUPOBATH TOHATHIAMH: JIOTAapU(PM dYHCIa, ACCATUYHBIE W HATypaJIbHBIC
J0rapuQMmBbl;

CBOOOJHO OINEPUPOBATh MOHATUSAMHU: CHHYC, KOCHHYC, TAHI€HC, KOTAHI'€HC YHCJIOBOTO
apryMeHTa;

OTIepUPOBATh MOHATUAMU: APKCUHYC, ApPKKOCUHYC U apKTaHT'€HC YHCIOBOTO apryMeEHTa.

YpaBHeHus U HepaBEeHCTBA:

CBOOOJHO OINEPUPOBATH MOHATHSAMHU: TOXIECTBO, YPaBHEHUE, HEPABEHCTBO, PAaBHOCUJIbHBIC
YPaBHEHUS U ypaBHEHUA-CIIECACTBHS, pABHOCUIIbHBIE HEPABEHCTBA,

MPUMEHSTh Pa3IMYHblE METOJbl PpEHIeHHUs] palUOHAIBHBIX U JPOOHO-pallOHATbHBIX
YpaBHEHU, TPUMEHATh METOJI UHTEPBAJIOB JIJIsl PELIEHHS] HEPAaBEHCTB;

CBOOOJHO OINEpPHPOBATH MOHATHUSAMHM: MHOTOWIEH OT OJHOW MEepEeMEHHOH, MHOTOWIEH C
LeJBIMUA KO3 GUIIMEHTaMH, KOPHU MHOTOWJIEHA, TPUMEHSATH JIeJIeHHe MHOTOWJIeHa Ha MHOTOUIEH C
ocTaTKoM, TeopeMy be3y u reopemy Buera st pemienus 3aaay;

CcBOOOZIHO  ONEpUpoOBaTh MOHATUSIMM: CHUCTEMa JIMHEWHBIX ypaBHEHHUU, MaTpula,
ONPEAEIUTENIb MaTpULbl 2 X 2 K €ro TEOMETPUYECKUH CMBICH, HCIIOJIb30BAaTh CBOMCTBA
onpeaenuTens 2 X 2 s BBIYMCIEHUS €ro 3HAu€HUs, MPUMEHSTH ONPENEIUTENN sl PELICHUS
CUCTEMBbl JIMHEHHBIX YpaBHEHUH, MOJIEIMPOBATh pealibHble CUTYallMd C IOMOUIbIO CHCTEMBI
JUHENHBIX ypaBHEHUH, UCCIe10BaTh MOCTPOCHHbBIE MOJIENN C IIOMOIIbIO MaTPUIl U ONpEAeUTENeH,
MHTEPIPETUPOBATH MOTYYEHHBIN PE3YNbTaT;

MCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU JIJIs IPpeoOpa30oBaHUs BEIPaKEHU,

BBINIOJIHATh ~ MpeoOpa3oBaHUSl  YMCIOBBIX  BBIPAKEHUH, COAEpXKAIUX  CTENEHU C
paloHaIbHBIM ITOKAa3aTeNIeM;

HCIOJIb30BaTh CBOMCTBA JIOrapu(pMOB Il MpeoOpa3oBaHus Jorapu(pMUIECKUX BbIpAXKEHUH;

CBOOOTHO ONEPUPOBATDH MOHATUIMU: UPPALMOHATIBHBIC, IOKA3aTEIbHBIC U JIOrapu(pMHUUIECKHE
YpaBHEHMsI, HAXOAUTh HMX PELIEHUS C IOMOIIBIO PABHOCHIBHBIX IE€PEXOJOB WM OCYLIECTBIIASA
MPOBEPKY KOPHEH;



IPUMEHATh  OCHOBHBIE  TPUIOHOMETpHUYeckHMe  (GopMyidbl Ui IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAXKEHU;

CBOOOZIHO  ONEpUpOBaTh IOHATHEM: TPUIOHOMETPUYECKOE YpaBHEHHE, IPUMEHATH
Heo0XoauMble (OpMYIIbI ISl pEIIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUM;

MO/JICJINPOBATh PEAIbHbIE CUTYaLlMU Ha SI3bIKE alreOpbl, COCTABIATh BbIPAKEHUS, YPAaBHEHUS,
HEPABCHCTBA II0 YCJIOBHIO 3aJa4d, HCCIEI0BaTh IOCTPOCHHBIE MOJEIM C HCIOJIb30BAHUEM
ammapara anreopsbl.

DOyHKUUH U rpapuku:

CBOOOJHO ONEpPUPOBATh MOHATHAMM: (QYHKIMS, CHOCOOBl 3agaHus (YHKIMM, B3aUMHO
oOpatHble (YHKIMHM, KOMOO3HMLHUSA (YHKIUHA, rpaduk GyHKINUW, BBIIOIHATH AIIEMEHTApHbIC
npeoOpa3oBanus TpapuKoB (yHKIIHIA;

CBOOOJHO ONEPUPOBATH IOHATHAMM: OOJACTh OIpPENE]IEHUs] M MHOXKECTBO 3HAa4YEeHUH
GbyHKUIMU, HYTU QYHKLINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOZIHO OIEpUPOBaTh IOHATHUSAMHU: UYETHbIE M HEUYETHBIE (PYHKUMM, NEPUOAUYECKUE
(GyHKINH, TPOMEKYTKH MOHOTOHHOCTHM (YHKIMHM, MAaKCUMYMbl W MHUHUMYMBI (YHKIUH,
HauOoJiblIee U HaMMEHblIee 3HaYeHne PYHKLIUU Ha IPOMEKYTKE;

CBOOOJHO ONIEpUPOBaTh MOHATHSAMU: CTEHEHHas (YHKIUS C HaTypajbHbIM M LEJbIM
nokasaresuem, rpaduk creneHHON (QyHKIMK ¢ HaTypaJIbHbIM U LIEJIBbIM [TOKa3aTeneM, rpauk KopHs
N-oii cTeneHu Kak (PyHKIIMU OOpaTHOM CTENEHH C HaTypaJlbHbIM IOKa3aTelleM;

ONEpPUPOBATh TOHATHAMM: JMHEWHAs, KBaJApaTWyHas W JApoOHO-TMHEWHas (QYHKIUH,
BBINOJIHATH 3JIEMEHTAapPHOE UCCIIEI0BAaHUE U IIOCTPOEHUE UX IPa(hUKOB;

CBOOOJHO OIEpHUPOBATH MOHATHSMHU: IOKa3aTelbHas M Jorapupmuueckas (QpyHKIUH, UX
CBOMCTBa U rpaKH, UCIOJIB30BaTh UX I'PpadUKH ISl pEICHNs YpaBHEHUN;

CcBOOO/ZIHO OMNEpUPOBAaTh MOHSTUSIMH: TPUTOHOMETPHYECKAs] OKPYKHOCTb, OIpEIEICHNE
TPUTOHOMETPHUECKUX (DYHKIIUN YHUCIOBOTO apryMeHTa;

UCIOJb30BaTh TpapuKU (QYHKUMH A7 HMCCIEIOBAHUS MPOIECCOB M 3aBUCUMOCTEH INpH
pelIeHnr 3aJad W3 APYruxX y4eOHbIX NPEIMETOB U pealibHOM KHU3HHU, BbIpaXkaTh (opmynamu
3aBHUCHUMOCTH MEXy BEITUYUHAMU;

Havajna maTeMaTH4eCKOro aHaJIM3a:

CBOOOJHO OIEpPUPOBATH MOHATHAMU: apudMeTHuecKass M TeoMeTpHuYecKas MpOorpeccus,
OecKOHEYHO YOBIBaoOIlasi TeoMEeTpUYecKasl MPOrpeccHsi, JUHEWHBI W 3KCIOHEHIMAIbHBIN POCT,
(dbopMyIa CI0KHBIX MPOIEHTOB, UMETh NPEACTABIEHUE O KOHCTAHTE;

HCI0JIb30BaTh IPOIPECCUU ISl PELIEHMsI pEAJIbHBIX 33]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONEpPHpPOBATh  MOHATHUSAMH:  IOCIEIOBATEIbHOCTb,  CHOCOOBI  3a/aHUs
MOCJIeI0BATEIbHOCTEH, MOHOTOHHBIE W OTpAaHUYEHHBbIE IOCIEI0BATEIbHOCTH, TOHUMATh OCHOBBI
3apO’KJIEHUS MaTeMaTHYECKOT0 aHaIn3a Kak aHainn3a 0ECKOHEYHO MaJIbIX;

CBOOOJHO OIEpPHUPOBATH TMOHATHSAMU: HENpepbIBHbIE (DYHKIMH, TOYKM paspbiBa rpaduxa
(GyHKIMH, aCHMOTOTHI Tpaduka QyHKINH;

cBOOOZHO OIEpUpOBaTh MOHATHEM: (YHKIUS, HENpepbIBHAsS Ha OTpe3Ke, NPUMEHSThH
CBOMCTBA HEMPEPHIBHBIX (PYHKIIMM [Tl peIIeHUs 3a/1a4;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: MIEpBasi U BTOpasi MPOU3BOIHBIE (PYHKIIMH, KacaTeabHas
K rpaduky QyHKIINU;

BBIUUCIIATh IPOU3BOJHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO U KOMIIO3UIMM IBYX (PYHKIUI,
3HATh POU3BOHBIEC FTIEMEHTAPHBIX (PYHKIHIA;

UCIIOJIb30BATh TEOMETPUUYECKHIM U (PU3NUECKUI CMBICT IIPOU3BOIHOM JIJIsl pEILICHHS 3a/1a4.



MHo:xecTBa M JIOTHKA:

CBOOO/IHO ONIEPUPOBATH MOHATUSIMU: MHOKECTBO, OTIEPAIIUU HAJl MHOKECTBAMU;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JJisl OMUCAHUS PEaIbHBIX MPOILECCOB U
SIBJICHUH, IPY PEIICHUH 33124 U3 IPYTUX yUYeOHBIX MTPEAMETOB;

CBOOOJTHO ONEPHUPOBATh TOHATHAMH: OIpeEAelieHne, TeopeMa, YypaBHEHHE-CIICIICTBHE,
CBOMCTBO MaTEeMAaTHYECKOTO OOBEKTA, IOKA3aTEIhCTBO, PABHOCWIBHBIC YPABHCHHS K HEPABCHCTBA.

K xonmy oOyuenus B 11 kiacce OOydaromUiCsS TMONYYUT CICAYIOIIME IPEAMETHBIC
pe3yiabTaThl MO OTICIBHBIM TeMaM pabouell mporpamMMmbl y4eOHOTo Kypca «Anredpa W Hayaia
MaTEMaTHUECKOT'0 aHAIH3a:

Yuciaa ¥ BLIYUCIICHHS

CBOOOJITHO ONEPUPOBATH MOHITUSMU: HATYPAJIBHOE U 1IE€JI0€ YHCIIO, MHOXKECTBA HATYPAIbHBIX
Y LEJIbIX YHCEeJI, UCIOJIb30BaTh NMpU3HaKu aenumocT 1enbix yucen, HOJ nu HOK naTypanbHbixX
yycen Ui pelieHus 3a1a4, MPUMEHATh alroput™ EBkiunna;

CBOOOJTHO OMEPUPOBATH MOHATHEM OCTaTKA MO MOJYJIO, 3alIMChIBATh HATypaJbHbBIC YHCIIa B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS;

CBOOOJIHO ONEPUPOBATH MOHATHSAMHU: KOMIUICKCHOE YHCIO M MHOXECTBO KOMILICKCHBIX
YyuCeN, MPEACTaBIATh KOMIUICKCHBIC YHCIa B aireOpandecko W TPUTOHOMETPUYECKOH (dopme,
BBITIOJTHATH apU(PMETHICCKHE OTIEPALIMK ¢ HUMH B U300pa)kaTh Ha KOOPJIUHATHOM TUIOCKOCTH.

YpaBHeHNsI U HEPABEHCTBA:

CBOOOJTHO OTMIEPUPOBATH MOHATUIMU: UPPAIIMOHATIbHBIE, TTOKA3aTeJIbHBIC U JIOTapUPMUIECKUE
HEpPaBEHCTBA, HAXOJIUTh UX PEIICHUS C TTIOMOIIBIO PABHOCUJILHBIX TIEPEXO/IOB;

OCYIIECTBIATH OTOOP KOPHEH MPU PEIIEHUU TPUTOHOMETPHUIECKOTO YPaBHEHUS;

CBOOOJTHO OMEpPUPOBATH TOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSTH
HE0OXO0MMBbIe (POPMYIIBI JJIS PEIICHUS OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOZIHO OMEpUPOBATH MOHSATUSMHU: CUCTEMA M COBOKYITHOCTH YpPaBHEHHIl U HEPAaBEHCTB,
PAaBHOCUJIBHBIE CHUCTEMBI U CHUCTEMBI-CIEICTBUS, HAXOJIUTh PEIICHHUS] CUCTEMBbI U COBOKYITHOCTEN
palMoHAIBHBIX, UPPAMOHATBHBIX, TTOKA3aTENbHBIX U JJOTapU(MHUUECKIX YPAaBHEHUN U HEPABEHCTB;

pemarh  palMoHAJIbHBIE, UWpPpAlMOHATIbHBIC, TOKa3aTeNbHbIE, JIOTApUPMUUYECKUE U
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIep Kalllie MOJYJIN U TapaMeTphl;

MPUMEHSITh rpaduueckre METObI AJIs pelieHUs] YpaBHEHH U HEPAaBEHCTB, a TakKKe 3a7ad C
napameTpamu;

MOJICIUPOBATH peajbHbIC CUTYAI[MU Ha SI3bIKE aJIreOpbl, COCTABJIATH BBIPAXKEHUS, YPABHEHUS,
HEpPaBEHCTBA M HUX CHCTEMbl IO YCJIOBHUIO 3a/layd, MCCIEI0BAaTh IOCTPOEHHBIE MOJEIN C
WCIOJIb30BaHUEM armmapara anreOpbl, HHTEPIPETUPOBATH MMOYYCHHBII pe3ylbTar.

DyHKIUM U TPaQUKH:

CTpPOUTH TpauKy KOMMO3UIUHU (YHKIHA C TOMOIIBIO 3JIEMEHTAPHOTO HCCIIECIOBAHUS U
CBOWCTB KOMITO3UIIMHU ABYX ()YHKIIHIA;

CTPOUTH T€OMETPUIECKIE 00pa3bl YpaBHEHHI U HEPABEHCTB HA KOOPAMHATHON TUIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHIATUAMU: TPAPUKHA TPUTOHOMETPHUIECCKUX (PYHKITHH;

MPUMEHATH (PYHKITUHU JJI1 MOJCIIMPOBAHUS U UCCIIEAOBAHUS PEATbHBIX IMPOIECCOB.

Hauyaja MaTeMaTH4YeCKOr0 aHAJIN3a:

MCIOJIb30BaTh MIPOU3BOIHYIO JUISI UCCIENOBAaHUS ()YHKIIMH HA MOHOTOHHOCTB M 9KCTPEMYMBIL;

HaxOJUTh HauOOJIbIIIeEe U HAUMEHbIIICE 3HAUCHHS (PYHKITUU HETIPEPHIBHON HA OTPE3KE;



WCIIOJIH30BATh MPOU3BOAHYIO IS HAXOXICHUS HAMITYUIIETO PEIICHUS] B IPUKIIAIHBIX, B TOM
YHClie CONMAbHO-YKOHOMHYECKUX, 3a7adax, JJIs ONpeaeNieHUs] CKOPOCTH M YCKOPEHHsS TpoIiecca,
3a1anHOTO (PopMyroi mim rpaduxom;

CBOOOJTHO OTICPUPOBATh MOHATHSIMHU: MEPBOOOPA3HAs, ONPEACICHHBIM MHTETpall, HAXOIUTh
MEepBOOOpPA3HbIC 3JIEMEHTAPHBIX (YHKIUH W BBIYUCIATH WHTErpal mno ¢opmyne Herlorona-
Jletibuuma;

HaXOJUTh IUIOMIAIN IJIOCKUX (GUTYP U 0OBEMBI TEJ C TOMOIILI0 HHTETPaa;

UMETh TMPEICTABICHHE O MAaTeMaTHYeCKOM MOJICIMPOBAHUN HA TPHUMEPE COCTABIICHUS
mudepeHInaTbHBIX YPaBHECHUIH;

pemars MPUKIAIHbIC 3aJa4d, B TOM YHCIIE COIMATbHO-KOHOMHYECKOTO M (PU3UYECKOTO
Xapaktepa, CpeICTBAMHU MaTEMAaTHYECKOTO aHAIIH3A.

IVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YYEBHOI'O KYPCA «'EOMETPUS»
(YIJIYBJEHHBIN YPOBEHDB) HA YPOBHE CPEJTHEI'O OBIIIEIO OBPA3OBAHMSI

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knanckoe BOCIIMTAHUE:

chOPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3ULMK  OOy4yarolmlerocss Kak aKTHUBHOIO U
OTBETCTBEHHOI'0 YJIEHA POCCUHCKOIrO OOIIECTBa, NPEJICTaBICHHE O MaTeMaTHYECKMX OCHOBAX
(YHKIMOHMPOBAHUSL PA3JIMYHBIX CTPYKTYp, SBJICHUH, TpoUEAyp TpakKAaHCKOTO oO0miecTBa
(BBIOOpBI, OMPOCHI U JIPYroe), yMEHHE B3aHMMOJCHCTBOBATH C COIUMAIBHBIMH HHCTUTYTaMHU B
COOTBETCTBHUHM € UX QYHKIMAMU 1 Ha3HAUEHUEM;

2) naTpuoTHYeCKOe BOCIIMTAHHUE:

c(OPMUPOBAHHOCTh POCCUHCKON TI'Ppa)KAAHCKOW HMJIEHTUYHOCTH, YBAXKEHHUS K IPOLUIOMY U
HACTOSIIEMY POCCHUUCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCHUCKHX
MaTEMaTUKOB U POCCUHCKONW MaTEMaTHYECKOH IIKOJIbI, UCIIOJIb30BaHUE ITUX JOCTH)KEHUN B IPYTUX
HayKax, TEXHOJIOTUSX, cpepax IKOHOMHKH;

3) AyXOBHO-HPaBCTBEHHOE BOCIMTAHME:

OCO3HaHHE JIYXOBHBIX IIEHHOCTEH POCCUICKOro Hapoa, chopMHUPOBAHHOCTh HPABCTBEHHOI'O
CO3HaHMsI, STUYECKOTO NTOBEACHHUSI, CBSI3aHHOTO C MIPAKTUYECKUM IPUMEHEHUEM JTOCTH)KEHNN HAyKU
U JIeATENIbHOCTBIO YYEHOT 0, OCO3HAHUE JIMYHOTO BKJIa/1a B IOCTPOCHUE YCTOMYMBOIO OyayIIero;

4) acTeTHYECKOE BOCTIUTAHME:

ACTETUYECKOE OTHOIICHHWE K MUPY, BKIIIOYas 3CTETUKY MaTeMaTHUYECKHUX 3aKOHOMEPHOCTEM,
O00BEKTOB, 3aJad, pelIeHUH, pacCyXIeHHH, BOCHPUUMYMBOCTb K MAaTEMAaTUYECKHM AacleKTaM
Pa3IMYHBIX BUJIOB HCKYCCTBA;

5) pusznyeckoe BoCcIUTAHUE:

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHITh MaTeMaTHUYECKHE 3HaHUS B MHTEpEcax 3J0pOBOrO U
6e3omacHoro obpasza KU3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (3/J0POBOE MUTAHUE,
cOaTaHCUPOBAHHBIN PeXXUM 3aHATUHN U OTAbIXA, PEryysipHas Gpu3nuecKas akTUBHOCTb), (pU3NUIECcKOe
COBEpIICHCTBOBAHNE IIPU 3aHATUSX CIIOPTUBHO-030POBUTEILHON JESTENbHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTb K TPYAY, OCO3HaHHME LIEHHOCTH TPYAOJIIOOMS, MHTEPEC K Pa3IMYHbIM cdepam
npoeCCUOHATBHON AEATENbHOCTH, CBA3aHHBIM C MAaTEMaTHKOW W €€ MPHIOKEHUSIMH, YMEHUE
COBEpIIATh OCO3HAHHBIN BHIOOp OyyIIe Mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC
IJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYE€CKOMY OOpa30BaHHUIO U CaMOOOpa30BaHUIO HA



MPOTSHKEHUM BCEH KU3HHM, TOTOBHOCTh K AKTMBHOMY YYacTHIO B PEIIEHHWM NMPAKTHYECKUX 3a7ad
MAaTeMaTUYECKON HAIPaBICHHOCTH;

7) 3K0JIOTHYeCKOe BOCTIMTAHUE:

c(OPMUPOBAHHOCTh ~ JKOJIOTMYECKON  KYJIbTYpbl, [OHHUMAaHHE BJIMSHHUS  COLMAIBHO-
SKOHOMHUYECKHX MPOLECCOB HAa COCTOSHHE NPUPOJHOM M COLMUAIBHOM Cpelbl, OCO3HAHHE
rJI00aTFHOTO XapakTepa YKOJOTUYECKHUX MPOOJIeM, OpUEHTAIUsl Ha MIPUMEHEHNE MaTEeMaTHUYECKHX
3HAHWUU JJIs PEIICHHS 33]]a4 B 00JIACTH OKPYKAIOIIEH Cpefibl, INIAHUPOBAHUE MMOCTYIKOB U OICHKU
MX BO3MOXHBIX ITOCJIEICTBUM 111 OKPYXKAIOILEH CPEMbL;

8) HeHHOCTH HAYYHOI0 O3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOU MPAKTUKHU, MOHUMAHUE MAaTEeMAaTUYECKOW HAYKH KaK c(hephl 4eIoBeuecKon
NEeATEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUUMOCTH JUIsl Pa3BUTHS LIMBUIN3ALUH, OBJIAJACHUE SI3BIKOM
MareMaTUKd U MaTeMaTH4eCKON KyJIbTypOll Kak CpEeACTBOM IIO3HAHHUS MHUpPA, TOTOBHOCTH
OCYILECTBJIATH MPOEKTHYIO U UCCIIEA0BATENBCKYIO NEATEIIbHOCTh MHINBUAYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

ITo3naBaTenbHbIC YHHBEPCAJbHbIC Y4eOHbIC e CTBUS

Ba3oBbie Joruyeckue aeiicTBus:

BBISIBJISITH W XapaKTEpU30BaTh CYIIECTBEHHbIE NPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MOHATHUH, OTHOIIEHUH MEXIy NOHATUAMH, (POPMYJINPOBATh OINPECIICHUS OHATHH, yCTaHABINBATh
CYIIECTBEHHBIN MpPHU3HAK KiIacCU(UKAIMK, OCHOBAHUS Jii 0OOOLIEHUS M CPAaBHEHMS, KpUTEPUHU
MIPOBOJMMOIO aHAJIN3a;

BOCIPUHHUMATh, (POPMYIMpPOBaTH U NPEeoOpa3OBbIBaTh CYKIEHUS: YTBEPAWUTEIbHBIE H
OTpHULaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIAITh MaTe€MaTUYeCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TNPOTHUBOpeuus: B (akTax,
JAHHBIX, HAOIIOJIEHUSX U YTBEPKACHUAX, IPeUIaraTh KpUTEPUH /171 BBISIBICHUS 3aKOHOMEPHOCTEN
Y IPOTHBOPEUMIL;

JIeNlaTh BBIBOJIBI C HCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JAECIYKTHUBHBIX U WHAYKTHBHBIX
YMO3aKJIFOUEHUH, YMO3aKIIIOUEHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSTENBHO JOKA3aTEIbCTBA MaTEMaTHUYECKUX YTBEPKACHUN (IIPSIMbIE U OT
MPOTUBHOT0), BBICTPAWBAaTh apPryMEHTAlMIO, TPUBOAUTHL MPUMEpPbl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYACHHS U BHIBOJIBI;

BbIOMpPATh croco0 pemleHus yuyeOHOH 3a1a4uM (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIICHUS,
BbIOMpPATh HanboJIee MOIXOAAIIMMI ¢ YIETOM CaMOCTOATENBHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBble nccienoBareibckue 1eiCTBUA:

HCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHUA, (HOPMYyIUPOBATH
BOMpPOCHI, (UKCUPYIOIIME TMPOTUBOpPEUHE, TMpoOJieMy, YCTaHAaBIMBATb HCKOMOE U JIaHHOE,
(bopMHpOBATh THIIOTE3Y, APT'YMEHTUPOBATh CBOIO MO3UIMI0, MHEHHE;

MPOBOAUTh  CAMOCTOATEIBHO  CIUIAHUPOBAHHBIA  OKCIIEPUMEHT,  MCCIENOBAaHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4ecKoro OOBEKTa, SBJIEHHS, IPOLIECCa, BBISIBICHUIO
3aBUCUMOCTEH MEX 1y 00BEKTaMH, SIBICHUSMH, IPOIIECCaMH;

CaMOCTOSITENTbHO (OPMYJIHPOBAaTh OOOOIIEHUS M BBIBOJABI 1O pe3yjbTaTaM IMPOBEIEHHOTO
HaOJIOACHNS, UCCIEN0BaHMs, OLCHUBATh JOCTOBEPHOCTb IOJIYYEHHBIX PE3Yy/IbTAaTOB, BBIBOJOB U
000011ICHMI;



IIPOTHO3MPOBATh BO3MOKHOE PAa3BUTHE MPOLECCA, a TAKIKE BBIABUIATh IIPEATIONOKECHHS O €T0
Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBJIATh 1€(UIUTHI UH(OPMAIMY, JaHHBIX, HEOOXOAMMBIX Ul OTBETAa HAa BONPOC U VIS
pellIeHns 3a/1a4H;

BbIOMpaTh  HMHGOpPMAIMIO M3  UCTOYHMKOB  PAa3IMYHBIX  TUIIOB,  AHAIMW3HPOBATH,
CHCTEMAaTU3MpPOBATh W  HUHTEPHPETHPOBATH HWHPOPMALMIO PAa3IWYHBIX BUIAOB U  (opM
IIPEICTaBIICHMS;

CTPYKTYpUPOBaTh MH(POPMALUIO, IPEACTABIATh €€ B PAa3IMYHbIX (hopMax, WIIHOCTPUPOBATD
rpaduyuecKy;

OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU TIO CAMOCTOSITENIEHO C(OPMYITMPOBAHHBIM KPHUTEPHSIM.

KoMMyHuKaTHBHBIEC YyHUBepPCaJIbHbIE Y4eOHbIE 1eliCTBUA

Oo0menne:

BOCIIpUHUMATbL H (i)OpMYJII/IpOBaTB CYyXXIACHUA B COOTBCTCTBHU C YCIOBUAMH U LOCIIKIMU
O6HI€HI/I$I, SAICHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOYKY 3pCHHUA B YCTHBIX M IMHMCBbMCHHBIX
TEKCTaX, 1aBaTh MOSICHEHUS 110 XO/1y PELICHMs 3a/Ja4ul, KOMMEHTHPOBATh MOJTY4YE€HHBIN pe3yJIbTarT;

B Xo0Jie¢ OOCYXJEHHUs 3aJaBaTh BOIIPOCHI IO CYLIECTBY OOCYX/JaeMOW TeMbl, MpOOJIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBATb HACHU, HALICIICHHBLIC HAa IIOHWCK PCHICHUA, COIOCTABJIATH CBOU
CY)KACHUA C CYKACHUAMHU JPYIrux YYaCTHHKOB Auajiora, O6HaPY)KI/IBaTI) pasinuue U CXOACTBO
MO3ULMH, B KOPPEKTHOU opme (HOopMyIUpOBaTh Pa3HOIIACHsL, CBOU BO3PAKEHMUS;

MIPENCTABIIATh PE3YJIbTAaThl PEIIEHUS 3a7add, SKCIEPUMEHTa, HCCIIENOBaHMs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (pOpMAT BBICTYIJICHUS C YYETOM 3a/lay MPE3eHTAlUd U O0COOeHHOCTEH
ayTUTOPHH.

PeryisiTuBHbIE YHHBepPCaJbHbIE yUeOHbIe JIeiicTBUS

Camoopranmu3anus:

COCTaBJIATh IUJIaH, AJITOPUTM pELIEHUs 3aJayd, BbIOMpaTh CHOCOO peleHUs ¢ Y4ETOM
UMEIOIINXCS PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBATh W KOPPEKTHPOBATH
BapHUaHThI PELICHUH ¢ yu€TOM HOBOM HHpopManuu.

CaMOKOHTPOJIb, SMOLIMOHATbHBI HHTEJIEKT:

BJIQJIETh HABBIKAMH MTO3HABATEIHHON pedIeKcHy Kak OCO3HAHWS COBEPIIAEMBIX JEHCTBHN U
MBICITUTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BJIAJETh CIIOCOOAMH CaMOMNPOBEPKHU, CAMOKOHTPOJIS
mpoliecca 1 pe3ysbTara pelieHus MaTeMaTHYeCKOn 3aj1au;

NpPEeIBUAETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IpPH PELICHUM 33/Ja4d, BHOCHUTH
KOPPEKTHBBI B JCATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, NAHHBIX, HAWJICHHBIX OIIUOOK,
BBISIBIICHHBIX TPY/IHOCTEH;

OLIEHUBATh COOTBETCTBHE pe3yJbTaTa LEIH U YCIOBUSAM, OOBSCHATh MPUUYMHBI JOCTHXKEHHS
WIM HEJIOCTHXKEHHMS pPe3ylIbTaTOB JEATEIbHOCTH, HAXOAWTh OHIMOKY, JaBaThb OLEHKY
MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEJILHOCTD:

MOHUMATh U HWCIOJB30BaTh MPEHMYIIECTBA KOMAaHIHOW W WHAMBUAYAIBHOH DPAaOOTHI TpHU
pemieHMH y4eOHBIX 3agad, MNPUHUMATh LE1b COBMECTHOM JIEATEIbHOCTH, IUIAHHUPOBAThH
OpraHU3aIHMI0 COBMECTHOW pabOThI, pacmpeneiaTh BUIbI pabOT, JOTOBApUBATHCS, OOCYXIATh
MPOIIECC U pe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHX JTFOJICH;



y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (0OCyXaeHHs, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh PaOOTHI U KOOPJMHUPOBATH CBOU JCHCTBUS C IPYTUMU
YJIEHaMU KOMaHJbl, OLEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMH MPOAYKT IO KPUTEPUAM,
cOpPMYIIUPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSL.

INPEAMETHBIE PE3YJIBTATbBI

K konimy 10 knacca oOyyaromuiicss HAy9uTCs:

CBOOO/IHO OINEpUPOBAaTh OCHOBHBIMM IIOHATHSIMU CTEPEOMETPHUM NPU PELIECHUHU 3a1ad U
IIPOBEJICHUU MaTEMaTUYECKUX PACCYKICHUN;

IIPUMEHSTh AKCHOMBI CTEPEOMETPHUM U CIIEACTBUS U3 HUX IPU PEIIEHUU I€OMETPUUECKHUX
3a1ad4;

KJaccu(UIMpPOBaTh B3aUMHOE PACIOJIOKEHHE TMPSIMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

CBOOO/IHO OINEpUPOBATh MOHITUSMM, CBSI3aHHBIMU C YIJIAMM B IPOCTPAHCTBE: MEXIY
MPSIMBIMU B ITPOCTPAHCTBE, MEXKY MPSMOM U IIIOCKOCTHIO;

CBOOO/IHO ONEPUPOBATH MOHATUSAMH, CBI3aHHBIMU C MHOTOTpaHHUKaMHU;

CBOOO/ZIHO pAcCIIO3HAaBATh OCHOBHBIE BHUIbl MHOTOI'PAaHHUKOB (Npu3Ma, MUpaMHIA,
MIPSIMOYTOJIbHBIN Napasiesenumne, Kyo);

KJ1accu(UIMpPOBaTh MHOTOTPAHHHUKH, BEIOMPAst OCHOBAHMS ISl KIIaCCU(UKAIIHH;
CBOOOJIHO ONEpUpOBaTh TOHATUSMHU, CBSI3AHHBIMU C CEUYEHHEM MHOI'OI'PAaHHUKOB
IIJIOCKOCTBIO;

BBINIOJIHATH NapajuleIbHOE, LEHTPaIbHOE U OPTOTOHAIBHOE MPOEKTHUpOBaHUE (UTYp Ha
IUIOCKOCTD, BBIOJHATH N300pakeHust (pUryp Ha MIOCKOCTH;

CTPOUTH CEYEHHUsS] MHOTOTPAHHUKOB pPAa3IMYHBIMU METOJAMHM, BBINOJIHSTH (BBIHOCHBIE)
TUTOCKUE YEPTEXU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHU3Y;
BBIUMCIATh  IUIOUIAJM  TOBEPXHOCTEW  MHOTOIPAaHHUKOB  (IIpU3Ma, MNUPaMUJA),
TeOMETPHUECKUX TeJl C TPUMEHEHHEM (HopMyT;

CBOOO/JIHO OMNEpUPOBAaTh MOHATUSIMHU: CHUMMETPHSI B IPOCTPAaHCTBE, ILEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U IUIOCKOCTh CUMMETPUHU (PUTYpPBI;

CBOOOJHO ONEpUpPOBaTh MOHATHAMHU, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAMHATaM B
IIPOCTPAHCTBE;

BBITIOJIHATH AEUCTBUS HaJl BEKTOPaMU;

pemiath 3aJayd Ha JOKAa3aTelbCTBO MATEMATHMYECKUX OTHOUIEHUMN U HaxXOXKICHUE
TrEOMETPUUECKUX BEJIIMYMH, IPUMEHSS U3BECTHBIE METO/IbI IIPU PELIEHUH MaTEMaTHYECKUX
3aJ1a4 MOBBIILIEHHOTO U BHICOKOT'O YPOBHS CII0)KHOCTH;

MIPUMEHSTh NPOCTEHMIINE MPOTrpaMMHBIE CPENCTBA M IIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI MPU PELIEHNN CTEPEOMETPUUECKUX 3aau;

U3BJIEKaTh, MPEOOPA30BBIBATh U UHTEPIPETHPOBATH WH(POPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYEeCKUX Urypax, NpeACcTaBIeHHYIO Ha YePTEkKaxX U PUCYHKAX;

IIPUMEHSTh NIOJyYEHHbIE 3HAHUS HA MPAKTUKE: CPAaBHUBATh U aHAJIM3UPOBATH pEajbHbIC
CUTYAallH, IPUMEHATh U3YUEHHBIE MIOHATHS B IIPOLIECCE TTOUCKA PEIICHHUS] MAaTEMAaTHYECKH
chOpMyIUPOBAHHON MPOOJIEMBbI, MOJEIUPOBATh pealbHbIE CUTyallUh Ha S3bIKE
TE€OMETPUH, HUCCIIENOBATh IMOCTPOCHHBIE MOJEIN C HCIOJb30BAHUEM TI'€OMETPUUYECKHX



MOHATUM U TeopeM, ammapara anreOpbl, peniarh NMpPaKTUYECKUE 3a7aud, CBSI3aHHBIE C
HaXO0XJACHUEM T'€OMETPUUYECKUX BEJINYMH;

MMETh MPEJICTaBICHHUs] 00 OCHOBHBIX ATalax pa3BUTHUSI T€OMETPUM KaK COCTaBHOM 4acTu
¢byHIaMeHTa pa3BUTHs TEXHOJIOTHH.

K konmy 11 knacca oOyyaromuiicss HAy9uTCs:

CBOOOJHO OIEPHUPOBATH TOHATHIMM, CBSI3aHHBIMH C IMJIMHAPUYECKOW, KOHHMUYECKOW M
cepruueckoil MOBEpXHOCTAMHU, OOBACHATH CIIOCOOBI MOTYUSHHS,

ONEPUPOBATH TOHSATHUAMH, CBS3aHHBIMUA C TeJlaMH BpPAICHHS: IWJIMHAPOM, KOHYCOM,
cdepoii u mapom;

pacrio3HaBaTh Tella BpalleHus (UWIMHAP, KOHYC, cdepa U map) U OOBSICHATH CIIOCOOBI
IIOJTyYEeHHUs TeJl BPALECHHUS;

KJaccu(UIMpPOBaTh B3aMMHOE PACIIONOKEHHE CHEPhI U TUNIOCKOCTH;

BBIYUCIIATH BEIMYMHBI 3JIEMEHTOB MHOTOI'PAaHHHUKOB U TEJl BPAIICHUs, 00BEMBI U IIOIA N
MIOBEPXHOCTEN MHOTOTPAHHUKOB M TEJl BPALIEHUs, T€OMETPUUYECKUX TeJ ¢ IPUMEHEHUEM
hopmyu;

CBOOOJHO OIEPUPOBATH IMOHATUAMH, CBS3aHHBIMU C KOMOMHAIMSIMM TeJl BpAIICHUSA U
MHOT'OI'PaHHUKOB: MHOTOTPAaHHUK, BIMCAaHHBIA B cepy W ONUCAHHBI OKOJIO cepsl,
cdepa, BIMCaHHAS B MHOTOI'PAaHHHK WJIH TEJIO BPAIICHUS;

BBIUUCIIATh COOTHOLICHMS MEXIY IUIOIAASMU TOBEPXHOCTEH M 00bEMaMH IMOJO0OHBIX
TeII;

n300pakaTh M3y4yaeMmble (UIYphl, BBINOJHATH (BBIHOCHBIE) IUIOCKHME YEPTEeXH U3
PHUCYHKOB TIPOCTBIX OOBEMHBIX (DUTYp: BHJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUYCHUS TEl
BpAILCHHS;

M3BIIEKaTh, HHTEPIIPETUPOBATh M MPEOOPa30BHIBATH MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (hUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOOO/THO OTIEPUPOBATH MIOHATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJIHATH OTIEPAIlH HA/l BEKTOPaMH;

3aJ1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOPAMHAT;

pemiaTb TeOMETpUYECKHE 3aJaydl Ha BBIYMCIEHHE VYIJIOB MEXIY HOpSIMbIMH U
TUTOCKOCTSIMH, BBIYMCIICHWE PACCTOSIHMA OT TOYKM JO TUIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METO/Ia TIPH PEIICHHN;

CBOOOJTHO OTIEpUPOBATH MOHSATHSIMH, CBS3aHHBIMU C JBM)KCHHUEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JBHKCHHUIA,

BBHITIOJIHATh HM300paKCHUS] MHOTOTPAHHWKOB W TeJl BpAIICHUS TPU IapauieTbHOM
NepeHoce, LEHTPAIbHONH CHUMMETpPUH, 3€pKajbHON CHUMMETpPUH, MPH IOBOPOTE BOKPYT
npsiMoii, mpeoOpa3oBaHus MOA00HS;

CTPOUTH CE€UYEHUSI MHOTOI'PAHHUKOB M T€J BPAICHUS: CEUECHUs IMIMHApaA (TMapauieIbHO U
NEPIEHAUKYIIIPHO OCH), CEUeHHsI KOHyca (IapasulelbHble OCHOBAaHMIO W MPOXOJSIINE
yepes BEepIINHY), CEUSHHUS 11apa;

UCIOJb30BAaTh METOJbl TOCTPOEHHUS CEUEHHUIl: METOA CIEeA0B, METOJ] BHYTPEHHEro
MIPOEKTUPOBAHHUS, METOJ IEPEHOCA CEKYIIEN TNIOCKOCTH;

JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS;



MPUMEHITh TeoMeTpuYeckne (aKThl I pEIICHUS CTePEOMETPUYECKHX — 3ajad,
MIPENIoJIaraloIuX HECKOJbKO IIAaroB pPElIeHUs, €CIU YCJIOBUS NPUMEHEHHUS 3aJaHbl B
SIBHOM M HESIBHOH (opme;

pelmars 3aJayd Ha J0Ka3aTeJbCTBO MAaTEeMAaTHMYECKHUX OTHOIIEHUH M HaXO0XJICHUE
reOMETPUUYECKUX BEJIUYUH;

MPUMEHSTh MPOTpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI MpU
pElICHUU CTEPEOMETPUUECKUX 3a/1aY;

MIPUMEHSTH MOJyYeHHbIC 3HAHUS HA TPAKTUKE: CPAaBHUBATh, aHAIM3UPOBATH U OLICHUBATH
peanbHbIe CUTyallud, IPUMEHSITh U3YUYCHHbIC MOHSTHUS, TEOPEMBbI, CBOWCTBA B IMPOIECCE
MOWCKA PEIICHUS MaTeMaTU4eCKu CGHOPMYIUPOBAHHON MPOOJIIEMBI, MOACIUPOBATH
peasibHble CHUTYallud Ha S3bIKE TE€OMETPUHU, HCCIENOBAaTh IOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'E€OMETPUYECKHX TOHATUH U TeopeM, ammapara ainreOpbl, peliarhb
MPaKTUYECKHUE 3a]]a4H, CBSI3aHHbBIE C HAXOXKJICHUEM T€OMETPUIECKUX BEITUYHH;

MMETh MPEJICTaBICHHUS] 00 OCHOBHBIX ATalax Pa3BUTHUSI TEOMETPUM KaK COCTaBHOW 4acTu
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA VYYEBHOI'O KYPCA
«BEPOSAITHOCTb M CTATHUCTHUKA» (YIJYBJEHHBIM YPOBEHb) HA
YPOBHE CPE/JHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCcKOro BOCIUTAHUSA:

c(OPMUPOBAHHOCTh TPaXJAHCKOM TMO3MLKK O0ydaromierocs Kak akTUBHOTO U
OTBETCTBEHHOT'0 YJIEHa POCCHICKOro 0OIlecTBa, MpPEICTaBICHHE O MaTeMaTHYeCKHX
OCHOBaxX (DYHKIIMOHMPOBAHMS PA3TUUYHBIX CTPYKTYp, SIBICHUI, MPOIEAYp TPaKIaHCKOTO
obmiecTBa (BBIOOPBI, OMPOCHI M JAPYroe), YMEHHE B3aUMOACHCTBOBATH C COIUATBHBIMU
WHCTUTYTaMU B COOTBETCTBUU C UX (PYHKIMSIMU U Ha3HAYCHHEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHNSA:

c(hOpPMHUPOBAHHOCTH POCCUICKOM TpakIaHCKON UICHTUYHOCTHU, YBAXKEHUS K MPOLLIOMY U
HACTOSIIIIEMY POCCHIMCKON MaTeMaTHKHM, I[€HHOCTHOE OTHOIICHHE K JOCTHKEHUSIM
POCCHICKHX MaT€MAaTUKOB U POCCUHCKON MaTEMaTHUYE€CKOM IIKOJIbI, UCIIOJIb30BAHUE ATUX
JOCTUKEHHH B IPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHHWE JyXOBHBIX IIEHHOCTEH  poccuiickoro Hapoaa, chHOopMHPOBAaHHOCTH
HPaBCTBEHHOTO CO3HAHUS, DJTHYECKOTO TIOBEJACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTMXKEHUW HAyKHM U JEeATEIbHOCThIO YUYEHOIr0, OCO3HAHHME JIMYHOIO
BKJIaJ]a B IIOCTPOEHUE YCTOUYUBOTO OYIYILEro;

4) 3cTEeTUYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOE  OTHOIIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aday, PEIICHHH, pacCyXIEeHUH, BOCIPUUMYHUBOCTH K
MaTeMaTHYeCKUM acleKTaM Pa3IMYHbIX BUIOB HCKYCCTBA;

5) pusuveckoro BocnUTAHMSA:

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSATh MAaTEMAaTHUECKUE 3HAHUSI B MHTEpEcax 3JI0pOBOTO
1 6e30macHOTro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K CBOEMY 37I0POBBIO (370pOBOE



NUTaHue, cOallaHCUPOBAHHBIM pEXHUM 3aHITHH W OTIbIXa, peryispHas ¢uznueckas
aKTUBHOCTh),  (PM3MUECKOE  COBEPUICHCTBOBAHME MPH  3aHATHSAX  CIIOPTHUBHO-
03/I0pPOBHUTEIIHLHOM 1S TENbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH TPYIOJI00Us, HHTEPEC K Pa3IU4HbIM cepam
npoecCHOHATLHON NIeATEIHbHOCTH, CBSI3aHHBIM C MATEMATUKOW W €€ MPUIOKCHHSIMH,
YMEHHE COBEpIIaThb OCO3HAHHBIM BBIOOp Oyaymiei mnpodeccu W pearTn30BBIBATH
COOCTBEHHBIEC JKU3HEHHbIE IUIAHBI, TOTOBHOCTh U CIIOCOOHOCTh K MAaTe€MaTHYEeCKOMY
o0pa3oBaHHI0O M CaMO00pa3oBaHUI0 Ha MPOTSDKEHWHM BCeH KHU3HU, TOTOBHOCTh K
AKTMBHOMY  y4YaCTHI0 B  pELICHUM  [PAKTUYECKUX  3aJa4  MaTeMaTHYECKOU
HaNpaBJICHHOCTH;

7) IKOJIOTMYECKOT0 BOCIIMTAHMS:

C(bOpMI/IpOBaHHOCTB JKOJIOTUUYECKOH KYJbTYpPbI, IIOHUMAaHHUC BJIHAHHA COLHUAIBHO-
HKOHOMHYECKUX MPOIECCOB HA COCTOSHUE MPUPOJHON U COLMAIBHOW Cpelbl, OCO3HAHNE
rII00amBbHOrO  XapakTepa »HKOJIOTMYECKUX MpoOsieM, OpHeHTalus Ha MpPUMEHEHHE
MaTEeMaTHUeCKUX 3HAHMWA U1 pelIeHus 3aJad B O0JIacTH OKpYXalolled Cpelibl,
IUIAaHUPOBAHUC ITOCTYIIKOB M OLCHKH HMX BO3MOXKHBIX HOCJ’IGI[CTBI/II;'I JJIA Opr)KaIOHIeﬁ
cpensl;

8) HeHHOCTH HAYYHOT'O MO3HAHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKU U O6III€CTB€HHOI>'I IMPAaKTUKH, ITIOHUMAHUC MaTeMaTHIeCKOHN HAayKH Kak
cdepbl 4eI0BEUYECKOH IesTeIbHOCTH, 3TAloB €€ pa3BUTUS U 3HAUUMOCTH I pa3BUTHUS
LUBWIN3ALUHU, OBJAJEHHE S3BIKOM MaTeMaTUKU M MaTeMaTH4YEeCKOH KyJIbTypoH Kak
CpPEACTBOM  TO3HAaHWS  MHpa, TOTOBHOCTb  OCYILECTBIISATh  IPOEKTHYIO  H
HCCICO0BATCIIbCKYIO ACATCIIBHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBIE YHMBeEPCAIbHbIE YUeOHbIe AeiCTBUS

ba3oBble JJornyeckne neiicTBUA:

BBISIBJISTH M XapaKTepU30BaTh CYIECTBEHHBbIC MPHU3HAKA MATEeMATHYECKUX OOBEKTOB,
MOHATHIA, OTHOIICHUNM MEXIY TMOHATUSAMHU, (OPMYITUPOBATH OMPEACICHUS TOHSITHH,
YCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(PUKAIUKU, OCHOBAHUA JIJIsT 000OIICHUS U
CpaBHEHUS, KPUTEPUHU TPOBOAMMOTO aHAIIN3A;

BOCIIPUHUMATH, (POPMYIHpPOBATH W TMPEOOPa3OBBIBATH CYXKICHHUS: YTBEPIUTEITbHBIE H
OTpHUIaTeNbHbIE, AMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBIIATh MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHUBOpEYHs B (akTax,
TaHHBIX, HAONIOJCHUAX U YTBEPXKICHUSX, Mpeajaratb KpPUTEPUHU ISl BBISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

JIeJIaTh BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JNEIYKTHUBHBIX U WHIYKTUBHBIX
YMO3AKJIOUEHUH, YMO3aKIIOUEHHI 110 aHAJIOTHH;

MIPOBOJNTH CAMOCTOSITEHHO JOKA3aTebCTBA MATEMATUUECKUX YTBEPKICHUN (MIPSMBIC U
OT MIPOTUBHOTO0), BHICTPAUBAaTh apryMEHTALIMIO, IPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIC CYKJICHHUS U BBIBOJIBI;



BBIOMpATh CMoco0 pemeHuss y4deOHOW 3agaun (CpaBHHMBAaTh HECKOJIIBKO BapHaHTOB
peleHusi, BRIOMpaTh HambOoyee MOAXOIMINIMNA C y4ETOM CaMOCTOSITEIHHO BBIICICHHBIX
KpUTEpHEB).

Ba3oBble uccienoBarejhLCcKue AeiicTBHA:

WCIIOJIb30BATh BOMPOCHI KaK UCCIIEI0BATEIbCKIUI MHCTPYMEHT NO3HAHUS, (POPMYIUPOBATH
BOTIPOCHI, (PUKCUPYIOIINE POTUBOPEYNE, TPOOJIEMY, YCTaHABIMBATh UCKOMOE U JIaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHECHHE;

MPOBOJIUTh  CaMOCTOSTEIbHO CIUIAHMPOBAHHBIA  IKCIIEPUMEHT, HCCIICOBAHUE TI0
YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYecKOro oOOBEeKTa, SBJICHHUSA, IpoLecca,
BBISIBIICHUIO 3aBUCHMOCTEH MEXAY O0bEKTaMU, SBICHHSIMHU, TPOLIECCAMU;
CaMOCTOSITENTLHO (OPMYITMPOBATH 0OOOIIECHHS ¥ BBIBOJBI 110 PE3yIbTaTaM MPOBEAEHHOTO
HAOJIOACHNS, WCCIENIOBAHUSA, OLIEHUBATh JIOCTOBEPHOCTh TOJYYEHHBIX pE3yJbTaTOB,
BBIBOJIOB M 00OOILIEHHUIH;

MIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCA, a TAK)KE BBIABUTATh NPEIIIOIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBUSX.

PabGora ¢ undopmanmeii:

BBISIBIIAT JeUINTHI HHOOPMAIMH, TAaHHBIX, HEOOXOAUMBIX Il OTBETA HA BOIIPOC M JIJIS
peILIeHMSI 3a]1a4H;

BBIOMpaTh MHQOpPMAIMI0 ¥3 HMCTOYHUKOB PA3IMYHBIX THUIOB, AaHAJIH3UPOBATD,
CHCTEMATH3MPOBAaTh W HWHTEPIPETHPOBATh HHPOPMAIUIO PA3JIUYHBIX BUIAOB U (HOpM
MIPEICTABIICHHUS,

CTPYKTypUpOBaTh  HH(pOpMalHIO, TPEACTaBIATh €€ B  pa3IMuHBIX  (opmax,
WJUTIOCTPUPOBATH IpauuecKH;

OLIEHUBAaTh HAA&KHOCTh HMH(OpPMAIMM 1O CaMOCTOSTENbHO C(HOPMYITUPOBAHHBIM
KPUTEPHSIM.

KomMyHuUKaTHBHBIe YyHHBepcaJlbHble Y4eOHbIe qelicTBHSA

OOmenue:

BOCIIPUHMMATh U (OPMYIHPOBATH CYXJEHUS B COOTBETCTBUU C YCJIOBHUAMHU U HEISMHU
OOIIeHus,, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHUS B YCTHBIX U
MMMCbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS MO XOJy peIlleHus 3aJadd, KOMMEHTHUPOBATh
MTOJIyYEHHBIN pe3ysbTarT;

B X0Jie 00CYX/I€HHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAae€MOU TEMbl, MPOOIEMBI,
pemaemMoil 3ajauu, BbICKa3bIBaTh WJEH, HAIEJICHHBIC HAa TMOUCK PEIIEHHs], COMOCTABISATh
CBOU CYXKICHHUSA C CY>KIECHUSIMU JIPYTUX YYaCTHUKOB JHajora, OOHapyXMBaTh pa3inyue u
CXOACTBO TMO3MLIMHA, B KOPpeKTHOH (opme ¢opMynupoBaTh pas3HOIVIACUs, CBOU
BO3PaXKEHUS;

MIPE/ICTaBIATh PE3YyJbTaThl PEIIEHUs 3a/layd, SKCIEpHMEHTa, HCCIEIOBAaHUS, NPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4Y€TOM 3ajady MpPEe3eHTAluu U
0CcOOEHHOCTEH ayTUTOPUH.

PeryasiTuBHbIe YHHBepPcAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranuszaums:



COCTABIIATH IUJIAH, AJTOPUTM pEIIEHUs 3aJaud, BBIOMpATh CIOCO0 pEIIeHUs ¢ Yy4ETOM
UMEIOLIUXCS PECypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaTh U
KOPPEKTUPOBATh BapUAHTHI PELICHUI ¢ yU€TOM HOBOI HHPOPMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

BJIJICTh HABBIKAMU MO3HABATEIBbHON pedIeKCUN KaK OCO3HAHMS COBEPUIAEMBIX JIeHCTBUI
U MBICIUTENBHBIX MPOLIECCOB, MX PE3yJIbTaTOB, BIAAETh CIIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IPOIIECCa U Pe3yibTaTa PELICHUS MaTEMATUYECKOM 3a1a4u;

MpeBUJIETh TPYIHOCTH, KOTOpPHIE MOTYT BO3HHKHYTh HpPHU PEIICHUU 3a7aud, BHOCUTH
KOPPEKTHBBl B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HAWICHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBME pe3yiabTaTa IEIH U YCIOBUSAM, OOBSACHATH HPUYHHBI
JOCTUKEHUS UM HEJOCTUKEHUS Pe3yJIbTaTOB JIEATEIbHOCTH, HAXOIUTh OLIMOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEJbHOCTD:

MOHMMATh M WCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW W WHAWBUAYAIbHOW pabOTHI MpU
pelieHny y4eOHBIX 3ajad, MPUHUMATh IIeJIb COBMECTHOM JEesTeNbHOCTH, TUIaHUPOBATH
OpraHM3alli0 COBMECTHOM palOThI, paclpeAensiTh BHABI paboOT, IOroBapuBaTHCA,
00CYX1aTh TPOLIECC U PE3yNbTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYMIOBBIX (hopMax paboThl (0OcyxaeHus, oOOMEH MHEHHH, «MO3TOBBIC
IITYPMBI» ¥ UHBIE), BBITIOIHITH CBOIO YacTh pabOTHl M KOOPIAMHUPOBATH CBOU JICHCTBUS C
JIPYTMMHU WIEHaMU KOMaHbl, OLIEHUBATh KaYeCTBO CBOEr0O BKJIajJa B OOIIMH MPOIYKT MO
KpUTepUsiM, cHOpMyIHPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUS.

MHNPEAMETHBIE PE3YJbTATbBI

K xoniry 10 kiaacca o0ydaromuiicss HAyYUTCS:

cBOOO/IHO ONEpUpOBaTh MOHATUIMU: rpad, IIOCKUHN rpad, CBI3HBIN rpad, MyTh B Tpade,
LIeNb, [IUKJI, JEPEBO, CTENIEHb BEPIINHBIL, JIEPEBO CIy4allHOTO dKCIIEPUMEHTA,

CBOOO/ZIHO ONEpUpOBaTh MOHSTUSAMM: CIIy4alHBIM SKCIEPUMEHT (ONBIT), CIy4aiiHOe
COOBITHE, 3JEMEHTapHOE Cciy4yailHoe coObITHE (PJIEMEHTapHbIM MCXO01) CclydailHOro
OIbITAa, HAXOAWUTh BEPOATHOCTH COOBITUH B OMBITaX C PABHOBO3MOXXHBIMHU
3JI€MEHTapPHBIMU COOBITHSIMH;

HaXoJuTh U (OPMYIHPOBATH COOBITUS: IMEpeceueHue, 0ObeAMHEHUE JaHHBIX COOBITHH,
coObITHE, TPOTHBOIMOJOXKHOE  JaHHOMY, HCIOJIb30BaTh  JUarpaMmbl  Diinepa,
KOOPJIMHATHYIO MpPSIMYIO Uil peuleHusl 3ahad, MOJIb30BaThCs (GOPMYJION CIOKEHUs
BEPOSITHOCTEH Il BEPOSITHOCTEH ABYX U TpEX CIIydallHBIX COOBITHH;

ONEpUPOBATh TOHATHSMH: YCIIOBHAs BEpPOSITHOCTh, YMHOXEHHE BEPOSTHOCTEH,
HE3aBUCHMBbIE COOBITHS, JEPEeBO CIy4YailHOTO HKCIEPUMEHTa, HaXOIUTh BEPOSITHOCTU
COOBITUH C MOMOIIBIO MpaBWJIa YMHOXEHHMS, JepeBa CIy4allHOTO OIbITa, UCIOJIb30BaTh
dbopMyny moyHOM BepoATHOCTH, ¢Gopmyny baileca mpu pemieHUM 3aj1ad, ONpenesTh
HE3aBUCHUMOCTH COOBITUH 1O (OpPMYIIE U 110 OpPraHU3alUU CIIy4aitHOTO 3KCIIEPUMEHTA;
NPUMEHATh H3Y4YEHHBbIE KOMOMHATOpHBIE (GOPMYNbI Ul MEPEYUCICHHUS HIIEMEHTOB
MHOYECTB, 3JIEMEHTAPHBIX COOBITHH CIy4allHOTO OIBITA, PEIICHUS 3aJad IO TEOpUHU
BEPOSITHOCTEM;



CBOOOJHO ONEPUPOBATH MOHATUSAMU: OMHAPHBIN CITydallHBIA ONBIT (MCTIBITAHKE), YCIEX U
HeyJaya, He3aBUCUMBIE UCTIBITAHMS, CEpUs UCTIBITAHUMN, HAXOAUTh BEPOSTHOCTH COOBITHIA:
B CEpPUM MHCIBITAHUM 10 IEPBOrO ycliexa, B CEPUM HCIBITaHWKA bepHymiM, B omeITe,
CBSI3aHHOM CO CITy4aifHBIM BBIOOPOM M3 KOHEYHOH COBOKYITHOCTH;

CBOOOJHO  ONEpPUpPOBATH  NOHATHAMM:  CilIydailHas  BEJIMYMHA,  paclpelesieHue
BEpOSTHOCTEH, JAuarpaMma pacmpeleficHus, OwWHapHas cly4aiiHas  BEJIMYMHA,
reoMEeTPHUYECKOe, OMHOMHAIBHOE PACIIPEIEIICHUE.

K konmy 11 knacca oOyyaromuiicss HAy9uTCs:

OIEpUpPOBaTh IOHATUSIMU: COBMECTHOE pAaCIpPENEICHUE JABYX CIy4YallHbIX BEJIWYMH,
WCIOJIb30BaTh TAOJHMIly COBMECTHOTO DPACIpENENICHHUs] JBYX CIy4YalHBIX BEIMYUH IS
BBIICIICHUS.  PACHpPENCIICHUs  KaXJOH  BEIWYMHBI, OIPEICICHHUS HE3aBUCUMOCTHU
CIIy4aliHbIX BEJIMYUH;

CBOOOJHO ONEpPHPOBATh MOHATUEM MAaTEMATUYECKOIO OKUAAHUS CIIydyailHOW BEIMUYMHBI
(pactipenieneHus), NPUMEHATh CBOICTBA MAaTEeMAaTHYECKOIO OXKUAAHUS MpPU PpEIICHUU
3aja4, BBIYUCISITH MATEMaTHYECKOE OXHJaHHEe OWHOMHAIBHOTO M TEOMETPUYECKOTO
pacrpeeneHui;

CBOOOJIHO ONEPUPOBATH MOHATUSAMU: TUCHEPCUS, CTAHAAPTHOE OTKIOHEHUE CIydailHON
BEJIMYMHBI, IPUMEHATh CBOMCTBA IUCIEPCUH CIy4alHOW BEIMUYUHBI (pacrpeieneHus) npu
pELIECHNN 3a/1a4, BBIYUCIIATh JUCIIEPCUIO U CTAaHIAPTHOE OTKIOHEHUE F€OMETPUUYECKOTO U
OMHOMHAJIBHOTO pacIpe/IeICHUH;

BBIUUCIIAT BBIOOPOYHBIE XAapaKTEPUCTHKM IO JaHHOM BBIOOpKE U  OLICHHUBATh
XapaKTepUCTUKU  TEHEpaJIbHOM  COBOKYNMHOCTM  JAHHBIX 1O  BBIOOPOYHBIM
xapaktepucTukaM. OILIeHUBAaTh BEPOSITHOCTH COOBITUM M MPOBEPATh MpOCTEeHIIne
CTaTUCTUYECKHUE TUIIOTE3BI, TIOJIB3YSICh U3YUEHHBIMH PaclpecIICHUsIMU.

TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

KosmnuecTBo yacos DJIeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/IbHbI
e pecypchbl

HaumenoBanue
pa3jiejioB U TeM Bcer Konrpouabnsr = IIpakruyeckn
NPOrpaMMel 0 e padboThbl ¢ padoThI

MHOXecTBO
JEUCTBUTEIILHBIX
yucen. MHOTOYJICHBI.
PammmonansHbie 24 1
ypaBHEHUS U
HEpPaBEHCTBA.
CucteMsl THHEHHBIX

YpaBHEHUU

DyHKIUU U
rpaduku. CTeneHHas 12 1
GYHKIHS C IETTBIM




IIoKa3aTcjieM

Apudmernaeckuit
KOpPEHb N-0M

3 CTCIICHHU.
HppaunonaibHbie
ypaBHEHUS
IloxazaTensHas

4 byHKIIHS.
IIokazarenpHBIC
ypaBHEHUS
Jlorapudpmuueckas
5 byHKIHS.
Jlorapudmuaeckue
yYpaBHECHUS

TpuronomeTpuyecku

6 € BBIPOKCHHUS U
ypaBHEHHS

15

10

18

22

IlocienoBaTeabHOCT
U ¥ TIPOTPECCUH

10

HenpepriBHble

8 byHKINN.
[IponsBonHas
IToBTOpEHME,
000011IeHME,
cucTeMaTu3arus
3HAHUU

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

20

136

10




11 KUIIACC

Ne
n/
n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmbl

HccnenoBanue
GyHKIHH ¢
MTOMOIIIBIO
MIPOU3BOIHOMN

KoaunuyecTBO 4acoB

Bcer KoHTpoJbHBI

0 e padoThbl

22 1

[MpakTnyeckn
e padoThbI

DJIEKTPOHHbBIE
(uudpossbie)
oOpa3oBaTeIbHbI
e pecypchl

[TepBooOpa3nast u
AHTErpan

12 1

I'padpuxu
TPUTOHOMETPUYECKU
X QyHKIHHA.
Tpuronomerpudecku
€ HEpaBEHCTBA

14 1

HppaunonanbHele,
MOKa3aTeJbHBIC U
norapudmuueckue
HEPaBEHCTBA

KommiekcHbie unciia

HarypanbHble u
LeJIble YUCIIa

24 1

10 1

10 1

Cucremsl
palOHAIbHBIX,
VUPPALMOHAIBHBIX
MOKa3aTeNNbHbIX U
JorapupMHUECKUX
YpaBHEHUNU

12 1

3amauu ¢
napamMeTpamMu

16 1

IToBTOpeHue,
00001IeHHE,
cucreMaru3sanus
3HAHWUI

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

16 2

136 10




TEMATHYECKOE INTAHUPOBAHHUE
10 KUIACC

Ne
n/
n

Haumenosanue
pa3aeyioB U TeM
NMPorpamMmbl

BBenenue B
CTEPEOMETPHIO

KoauuecTBO 4acoB

Bceer KonTpoabHbI

0 e padoThbI

23 1

IMpakTnyeckn
e padoThbI

DJIEeKTPOHHbBIE
(undposbie)
o0pa3oBaTeIbHbI
e pecypchbl

Bzanmnuoe
pacmoIoKEHNE
HpHMI)IX B
MPOCTPaHCTBE

[TapannenpHOCTH
IMPAMBIX U
TJIOCKOCTEN B
MIPOCTPAHCTBE

[IepneHquKynsspHOCT

b Hp?[MI:IX nu
IJIOCKOCTEN B
MPOCTPAHCTBE

Vel u pacCTOAHUA

MHororpaHHuku

25

16 1

Bexkrops! B
IIPOCTPAHCTBE

IToBTOpEHME,
00001IeHHE U
CUCTCMaTHu3alnusa
3HAHWI

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

12

102 6




11 KUIIACC

KoanuecTBo yacos JJIeKTPOHHbIE
HaumeHnoBanue
Ne (uudpossbie)
pa3aesioB M TeM Kontpoabubie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NMPOrpamMMbl padoThI padoTbI
pecypchl
A
1 HaJUTUYECKas 15 1
reoMeTpus
[ToBTOpEHHUE,
5 00001IeHNE 1 15 1
cucTeMaTu3alus
3HAHUU
3 O0BéM 17 1
MHOTOTpaHHUKA
4 Tena BpameHus 24 1
[lnomanu
5 HOB?pXHOCTI/I u 9 1
00BEMBI KPYTIIBIX
Ten
6 JIBrkeHus 5 1
[ToBTOpEHME,
7 00001IeHNe U 17 5
cUCTeMaTH3aIus
3HAHUU
OBIIEE
KOJIMYECTBO YACOB 102 8 0

I10 ITPOIT'PAMME




TEMATHYECKOE INTAHUPOBAHHUE
10 KUIACC

Ne
n/n

Haumenosanue
pa3aesioB U TeM
NMPorpamMmbl

DJIEeMEHTBI TEOPUU
rpadoB

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHYeckue
padoThI

DJIEKTPOHHbBIE
(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchl

Crny4aiinbie
OIIBITHI, CIIy4aiiHbIC
COOBITHS U
BEPOSITHOCTH
COOBITHIA

Orneparuu Haj
MHOKSCTBaMH U
COOBITHUSIMH.
Crnoxenune u
YMHOXEHUE
BEPOSATHOCTEM.
YcaoBHas
BEPOSITHOCTb.
HezaBucumnie
COOBITHS

D1eMEHTEI
KOMOMHATOPHUKHU
Cepun
MOCIIEIOBATEIIbHBIX
HUCIIBITAaHU.
WcnpiTanus
bepuymn.
CryualiHblii BEIOOD
13 KOHEYHOM
COBOKYITHOCTH
Crnyuaiinble
BEJIUYHHBI U
pacrpeneneHust

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

14

34




11 KUIIACC

HaunumenoBanue
Ne

pa3aesioB U TeM
n/n

NPOrpamMmbl

3aKkoH 0ONbINUX
qucen

KoaunuyecTBO 4acoB

KonTpoJibHbIE

Bcero
padoThI

IIpakTuyeckue
padoThI

DJIEeKTPOHHBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

DIIEMEHTHI
2 MaTEMATHYECKON
CTATUCTUKU

HenpepriBHbie
CIy4YaiiHbIe
BEJIMYUHBI

3 (pactipenencHus),
II0KA3aTEIbHOE U
HOPMAaJIbHOE
pacnpeneneHus

Pacnpenenenune
Ilyaccona

CBs13b MEXIY
5 CIIy4aliHBIMU
BEJIMYMHAMU

O0600111eH1E U

6 cUCTEMAaTH3aNI
3HaHUH

11 1

OBIIEE KOJIMYECTBO
YACOB 10
I[TPOTPAMME

34 1




INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Koan4yecTBo 4acoB DJIEeKTPOHHbBIE
Ne Hara nudposeie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bcero U3YYEeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 MHOkeCcTBO, OTiepalliy HaJl MHOKECTBAMU 1
M UX CBOUCTBA 04.09.2023
2 narpaMmebl Diiirepa-Benna 1
Jharp P 05.09.2023
[IpuMeHeHne TeopPETHKO-MHOKECTBEHHOTO
3 1
amnmaparta Jijis pelIeHHs 3a1a9 05.09.2023
Panunonannubie yncna. OOLIKHOBEHHEIE U
4 JIECATUYHBIE APOOH, IIPOICHTHI, 1
ap p 06.09.2023
OCCKOHEYHBIC TIEPHOANYSCKHE IPOOH
PanmonansHele unciaa. OOBIKHOBEHHBIE U
5 €CATUYHBIE IPOOH, IPOICHTHI, 1
A APODH, TIPOTt 11.09.2023
OCCKOHEUYHBIC TIEPHOANYSCKHE IPOOH
[Ipumenenue apobeii 1 IPOIEHTOB IS
6 1
pelieHust NpUKIaAHbIX 3a7a4 12.09.2023
[Ipumenenue apobeii u NPOIEHTOB IS
7 1
pelieHust NpUKIaaHbIX 3a7a4 12.09.2023
HeiicTBuTenbHble uncia. PanimoHaabHbIE U
8 1
MpparroHaIbHBIE YUCIIa 13.09.2023
9 Apudmernueckre onepaum ¢ 1
NEUCTBUTEILHLIMU YUCIIAMHU 18.09.2023
10 Moaynb ASHCTBUTEIBLHOTO YHCIIA U €r0 1




11

CBOICTBa

[TpubnuxEHHbIE BEIYUCIICHUS, TPABUIIA
OKPYTJICHUS, IPUKHJIKA U OLIEHKA
pe3yJibTaTa BhIYUCICHUN

19.09.2023

19.09.2023

12

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

20.09.2023

13

14

15

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLMOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METO/IbI pELIEHUS LETbIX U
JIPOOHO-pallMOHAIBHBIX YPaBHEHUN U
HEPABEHCTB

MHOrouieHsl OT OAHON NEPEMEHHOM.
Jlenenre MHOrO4JIeHa Ha MHOTOUJIEH C
ocratkoM. Teopema besy

25.09.2023

26.09.2023

26.09.2023

16

MHorouieHs! ¢ 1eabMi K03PPUITUEHTaMH.

Teopema Buera

27.09.2023

17

18

Pemrenne cucreM TMHENHBIX YpaBHEHUN

Pemenue cucrem JIMHENHBIX ypaBHEHUI

02.10.2023

03.10.2023

19

Marpuiia cucTeMbl JTUHEMHBIX YpaBHEHUH.
Onpenenurens MaTpULBl 2X2, €T0
r€OMETPUYECKUI CMBICI U CBOKCTBA;
BBIYHCIICHHE €0 3HAUCHUS

03.10.2023

20

Onpenenurtenb MaTpUIBI 2X2, €ro
F€OMETPUYECKUI CMBICI U CBOWCTBA;

04.10.2023




21

BBIYHCJICHHUEC €I'0 3HAYCHUA

[Ipumenenue onpeaenuTens A perieHus
CHUCTEMbI JINHEHHBIX YpaBHEHU

09.10.2023

22

23

24

Pemenue npukiaaHbIxX 3aa4 ¢ IOMOIIbIO
CUCTEMBI JINHEWHBIX YPaBHEHUU
Pemenne npukianHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI
KonTponbHas padora: "Pannonanbhble
ypaBHEHUs U HepaBeHCTBA. CHUCTEMBI
JIMHEWHBIX ypaBHEHUN"

10.10.2023

10.10.2023

11.10.2023

25

OyHKIUA, CTIOCOOBI 3a1aHus (PYHKITHH.
B3anmuo oOpatHbie QyHKIHH.
Komnozunus ¢pyHkimit

16.10.2023

26

27

I'padux GpyHKIMU. DIEeMEeHTapHbIe
npeoOpa3oBanus rpadukoB QyHKIMHA
OO6nacTh ornpeieNeHuss © MHOXKECTBO
3HadeHui pyHkuuu. Hymn QyHkmm.
ITpomexyTKH 3HaK MOCTOSIHCTBA

17.10.2023

17.10.2023

28

YETHble U HEYETHBIE PYHKIIMHU.
[lepuonnueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKITHH

18.10.2023

29

MakcumMyMbl ¥ MUHUMYMBI () YHKITHH.
HauOossiee 1 HanMeHbIlIee 3HAUEHNE
(GYHKIIMM Ha IPOMEXKYTKE

23.10.2023

30

Jluneiinas, kBaJpaTu4Has ¥ JIpoOHO-
nuHerHas QyHKITIU

24.10.2023

31

DNeMeHTapHOEe UCCIIeJOBAHUE U
MOCTpOeHHE TpauKOB ITUX QYHKIUN

24.10.2023




BHGMCHTapHOC HUCCICOJOBAaHHUC U

32
MOCTpOEHHE TPadUKOB ITUX QYHKIHUN 25.10.2023
33 Crenens C LenbIM NIOKa3zareneM. bunom
Herotona 30.10.2023
34 Crenens ¢ 1enbpIM MokasareneMm. bunom
HeroTona 07.11.2023
CrenenHast GyHKIIUS C HATYpaIbHBIM U
E& cpoil
35 LeNbIM Noka3aTesieM. E€ cBolicTBa u 07.11.2023
rpadux
36 KonTponbnas pabora: "Crenennas
¢dbynkus. E€ cBoiictBa u rpaduk” 08.11.2023
37 Apudmernaeckuii KOpeHb HATYPaTbHON
CTETNEHHU U ero CBOMCTBA 13.11.2023
38 Apudmernueckuit KopeHb HaTYpaIbHON
CTETNEHHU U ero CBOMCTBA 14.11.2023
[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
39
coJiepKalluX CTENEHU U KOPHU 14.11.2023
[TpeoOpa3oBaHUs YUCIIOBBIX BBIPAKCHHM,
40
coJiepKalluX CTENEeHU U KOPHU 15.11.2023
[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
41
coJiepKaluX CTENeHU U KOPHU 20.11.2023
UpparnmonansHbie ypaBHeHUs. OCHOBHbBIE
42
METO/IbI pcimeHHﬂ UppalMOHATEHBIX 91.11.2023
ypaBHEHUI
Hppaumonansuslie ypaBHeHUs. OCHOBHBIE
43
METO]IbI pevmeHI/m MppalMOHATBHBIX 91.11.2023
ypaBHEHUN
44 Wppanmonanbuabie ypaBHeHUSI. OCHOBHBIC




METO/bI PEIICHHS UPPALMOHAIBHBIX
YpaBHEHUU

PaBHOCHIIBHEIC NEPEXO0abl B pCHICHUUN

22.11.2023

4 HUPPAMOHATILHBIX YPaBHEHUN 27.11.2023
46 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
UppalMOHAIIbHBIX YpaBHEHUI 28.11.2023
47 PaBHOCHIIbHBIE ITEPEXO/IbI B PEILICHUH
UppalMOHATIbHBIX YpaBHEHUI 28.11.2023
48 PaBHOCHIIbHBIE ITEPEXO/Ibl B PEILICHUH
UppalMOHATIBHBIX YPaBHEHUI 29.11.2023
CaoiicTBa U rpaduk KOpHS N-0i CTETICHN
49 Kak (pyHKIMH 00OpaTHOM CTETIEHH C 04.12.2023
HaTYpaJbHBIM ITOKa3aTelleM
CBoiicTBa U rpaduk KOpHS N-0if cTeneHn
50 KaK (YHKIIMM 0OpaTHOW CTENEHH C 05.12.2023
HaTYpaJbHBIM ITOKa3aTelleM
KontponsHas padora: "CpoiicTBa u rpagux
51 KOpHS n-OI?IHCTeneHI/I. HppaunoHnanbHble 05.12.2023
ypaBHEHHUS
59 CreneHb ¢ paliOHAJILHBIM TIOKa3aTeleM U
e€ cBOlCTBa 06.12.2023
53 CreneHb ¢ palioHAILHBIM TIOKa3aTeleM U
e€ cBolicTBa 11.12.2023
54 CreneHb ¢ pallOHAJILHBIM TIOKa3aTeleM U
e€ cBOlCTBa 12.12.2023
55 [TokazaTenpHas GyHKIMS, €€ CBOMCTBA U
rpadpux 12.12.2023
56 Hcnons3oBanne rpaduka GyHKITUN 15




pelIeHNs] ypaBHEHUM

Hcnonb3oBanue rpaduka GyHKIMM 115

13.12.2023

57
pelieHus: ypaBHCHU I 18.12.2023
[Toka3zarenbHble ypaBHEeHUS. OCHOBHBIC
58 METOIbI pEjH_IeHI/ISI MOKa3aTeIbHBIX 10122023
ypaBHEHHH
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE
59 METOBI p?meHH;[ MOKa3aTeIbHBIX 10122023
ypaBHEHHH
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE
60 METObI pcimeHI/m NoKa3aTeIbHbIX 90.12.2023
ypaBHEHUH
61 KonTponbhast padota: "[lokazarensbHast
¢ynkuus. [TokazarenbHble ypaBHeHUS" 25.12.2023
62 Jlorapudwm gucia. CpoiicTsa iorapupma 96.12.2023
63 Jlorapudm uucna. ColicTBa Jorapudpma 96.12.2023
4 . i
6 Jlorapudwm yucna. CoiicTBa jorapudpma 97 12,2023
65 JlecsiTuuHbIEe U HATYpaJibHbIE JTOTapUPMBbI 09.01.2024
66 JlecATUUHBIE U HaTypaJIbHbIE JTOTapH(pMbI 09.01.2024
67 [IpeoOpa3oBanHue BbIpaxeHHH,
coJiepKaImx JorapupmMbl 10.01.2024
68 [IpeoOpazoBanue BhIpaKEHUH,
coJiepKaImx JorapupmMbl 15.01.2024




[IpeobOpazoBanue BhIpaXKEHUH,

09 CoJIeprKalIuX Jorapudmel 16.01.2024
70 Jlorapudmuueckas GyHKIIHS, €€ CBOHCTBA

U rpaduk 16.01.2024
7 Jlorapudmuueckas pyHKuus, €€ CBOWCTBA

u rpadux 17.01.2024
79 Hcnonb3oBanue rpajl)m(a GbyHKIMU 1715

pelieHus: ypaBHEHU I 22.01.2024
73 Hcnonb3oBanue rpajl)m(a GbyHKIMU 1715

pelleHus ypaBHEeHU 23.01.2024

Jlorapudmuueckue ypaBaeHus. OCHOBHBIE
74 METO/BI p?meHH;[ JorapupMUIECKUX 93.01.2024

ypaBHEHHH

Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE
75 METOBbI p?IHeHI/ISI JorapuPpMUUECKUX 94.01.2024

ypaBHEHHH

Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE
76 METO/IbI ptimeHI/m JorapupMUUECKUX 99.01.2024

ypaBHEHUH
77 PaBHOCHIIbHBIE TEPEXOIbI B PEILICHUH

Jorapu(pMHUUECKUX YpaBHEHUN 30.01.2024
78 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH

Jorapu(PMUIECKUX YpaBHCHUM 30.01.2024
79 KontponbHas pabdora: "Jlorapudpmuueckas

¢ynkuus. Jlorapupmuueckue ypaaenus" 31.01.2024
80 CuHyc, KOCUHYC, TAHT'€HC M KOTaHI€HC

YHCJIOBOIO apryMeHTa 05.02.2024
81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT'E€HC




YHCJIOBOI'O apryMEHTa

ApKcHHYC, apKKOCUHYC U apKTaHI€HC

06.02.2024

82

YHUCJIOBOT'O apryMeHTa 06.02.2024
83 ApPKCHHYC, apKKOCUHYC U apKTaHT€HC

YHUCJIOBOT'O apryMEeHTa 07.02.2024

Tpuronomerpudeckas OKpy>KHOCTb,
84 onpez[enveHHe TPUTOHOMETPUUYECKHUX 12.02.2024

(GyHKINH 9MCIOBOTO apryMEeHTa

Tpuronomerpuueckas OKpy>KHOCTb,
85 onpeneanHe TPUTOHOMETPUUYECKHUX 13.02.2024

(GyHKLIMN YHUCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 13.02.2024
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 14.02.2024
88 OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYITBI 10.02.2024
89 OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITHI 20.02.2024
90 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIpOKCHUI 20.02.2024
01 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIPAKEHUN 21.02.2024
92 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX

BBIpOKCHUI 26.02.2024
93 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIpOKCHUI 27.02.2024
94 PemreHne TpUroHOMETPUYECKUX YPAaBHEHUU




27.02.2024

95 Pemenne TpUroHOMETPUYECKUX YpaBHEHUH 28.02.2024
96 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN 04.03.2024
97 Pemenne TpUroHOMETPUYECKUX YpaBHEHUH 05.03.2024
P .
98 eIlIeHNE TPUTOHOMETPUYECKIX ypaBHEHUH 05.03.2024
P .
99 eIIeHNE TPUTOHOMETPUUYECKIX ypaBHEHUH 06.03.2024
100 Pemenue TpuroHoMeTpUUECKUX ypaBHEHUIN
11.03.2024
KonTponbHas pabora:
101 Tpuronomerpuyeckue BLIpa)KeHIfSI " 12.03.2024
TPUTOHOMETPHYECKHE YPAaBHEHUS
[TocnemoBaTenbHOCTH, CIIOCOOBI 3aaHUS
102 nocneHOBaTenb}iOCTeH. Merton 12.03.2024
MaTeMaTU4YeCKOW MHIYKIIUH
MOHOTOHHBIE U OTpaHUYCHHBIC
103 mocJieIoBaTeIbHOCTH. VicTopus aHanm3a 13.03.2024
0ECKOHEYHO MaJbIX
104 Apudmerndeckas Iporpeccust 18.03.2024
1 r
05 €OMEeTpHYECKast TPOrpecCcus 19.03.2024
106 beckoneuHo yObIBaromasi reoMeTpuieckas
mporpeccust 19.03.2024




CyMMa GeckoHEeYHO YOBIBarome

107 F€OMETPUYECKON MTPOTrPECCUm 20.03.2024
108 JIMHEHBIN ¥ YKCTIOHEHIIMAIbHBIA POCT.

Yucno e. Dopmyna CI0KHBIX MPOIEHTOB 01.04.2024
109 JIMHENHBIN U HKCIIOHEHIMAIIBHBINA POCT.

Uucno e. Dopmyiia CI0KHBIX MPOLEHTOB 02.04.2024
110 Hcnonb30BaHue MpOrpeccuu Ajs perieHus

peanbHBIX 3a/1a4 MPHUKJIAJTHOTO XapaKkTepa 02.04.2024
111 KonTponbHas padora:

"[TocnenoBaTeIbHOCTH U IPOTPECCHH " 03.04.2024
112 HenpepbiBHBIE QYHKIIMU 1 UX CBOICTBA 08.04.2024
113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB

byHKIUH 09.04.2024
114 CBoiicTBa (yHKIMI HETIPEPHIBHBIX HA

OTpe3Ke 09.04.2024
115 CaoiicTBa (QyHKIIMI HETIPEPHIBHBIX HA

OTpe3Ke 10.04.2024
116 Metos HHTEpPBAJIOB JUIsl peILICHUS

HEPABEHCTB 15.04.2024
117 MeTo HHTEPBAJIOB TSI PEIICHHSI

HEPABEHCTB 16.04.2024
118 MeTtoa HHTEPBAJIOB TSI PEIICHHSI

HEPaBEHCTB 16.04.2024
119 IIpuMeHeHHne CBOWCTB HETIPEPBIBHBIX

(GyHKUMN 1715 pelieHus 3a1a4 17.04.2024
120 [IpumeneHne cBOMCTB HEMPEPHIBHBIX

(GyHKUMN 1715 pelieHus 3a1a4 22.04.2024




121

[lepBas u BTOpasi NpOU3BOAHbBIE PYHKIIMU

23.04.2024

122 Onpenenenue, reOMETPUUECKUNA CMBICIT

MIPOU3BOTHOM 23.04.2024
123 Onpenenenue, GU3NIECKUN CMBICIT

MIPOU3BOTHOM 24.04.2024
124 VYpaBHEHHE KacaTeIbHOU K TpaduKy

byHKINN 29.04.2024
125 VYpaBHEHHE KacaTeIbHOU K TpaduKy

byHKIIUN 30.04.2024
126 [Tpon3BoaHBIC HIIEMEHTAPHBIX (QYHKIUI 30.04.2024
127 [Ipou3BoIHBIE AIEMEHTAPHBIX PYHKIIUN 01.05.2024
128 [IpousBoHAs CyMMBI, TPOU3BEACHHUS,

YaCTHOTO M KOMITO3ULIUU (YHKITHI 06.05.2024
129 [Tpon3BotHAS CyMMBI, TPOU3BEACHHSI,

YaCTHOTO ¥ KOMIO3UIINU (DYHKITHI 07.05.2024
130 [IpousBoHAs CyMMBI, TPOU3BEACHHUS,

YaCTHOTO M KOMITO3UIIUU ()YHKITUI 07.05.2024
131 KonTponbnas pabota: "[IpousBonnas” 08.05.2024
132 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL

3HaHui: "YpaBHeHUS" 13.05.2024
133 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS

3HaHui: "Oynkun" 14.05.2024
134 HToroBast KOHTpOJIbHASA paboTa

14.05.2024




135

136

HroroBas koHTpoJIbHAs paboTa

[ToBTOpEHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHUHI

15.05.2024

20.05.2024

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

10




INOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTpoJbHbIE

Bcero
padoThI

IIpakTuyeckue
padoThI

JlaTa
U3YYEeHUS

DJIEKTPOHHbIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbI€ NpaBUiIa U300pa’keHUs Ha
PHUCYHKE IJIOCKOCTH, MapaJljIesIbHbIX
HPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

01.09.2023

[lonsATHA cTepeoMETpHUM: TOUKA, IIpsMAs,
MIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
IpaBujIa N300pakeHUs Ha PUCYHKE
IIJIOCKOCTH, MAapalJICJIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

06.09.2023

[TonsATHS: TIEpeceKaroIuecs MIOCKOCTH,
MePECeKAIOIINEecs MpsiMasi v TUIOCKOCTH;
MOJTYTTPOCTPAHCTBO

[ToHsTHS: IEepeceKarouecs MIOCKOCTH,
MepeceKaroImecs mpsmas ¥ MIoCKOCTh;
MOJTYITPOCTPAHCTBO

MHororpaHHuKH, U300paKEHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIUX 00HEKTOB

07.09.2023

08.09.2023

13.09.2023

MHororpaHHuKu, U300pa>keHue
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX 00HEKTOB

14.09.2023

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CIIEJICTBUS U3 HUX

15.09.2023
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11

12

13

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsbl 3a/1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603Ha4YeHUS IPSAMBIX U TIIOCKOCTEH

N300paxkeHne cedeHui mupamMuIbl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH.
PackpamiBanue NOCTPOCHHBIX CCUYCHHUN
pa3HBIMH [IBETaMU

N300pakeHue ceueHuil nmupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pEbpa. N3o0paskeHne nepecedeHus
MIOJIyYE€HHBIX IUIOCKOCTEH.
PackpammBanne nocTpOEHHBIX CEYEHUI
pa3HbIMU LIBETaMU

N300pakeHne ceueHuil mupaMuabl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pebpa. M3o0pakeHne nepecedeHust
MTOJTYYEHHBIX IJIOCKOCTEM.
PackpammBanne NocTpOEHHBIX CEYEHUI
pa3HbIMH LIBETaMU

N300paxkeHne cedyeHuit mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOAT Yepe3 X
pé6pa. N3o0pakeHue nepeceueHust
MOJYYEHHBIX MIOCKOCTEH.
PackpaivBanye mocTpOEHHbBIX CEYEHUI

20.09.2023

21.09.2023

22.09.2023

27.09.2023

28.09.2023

29.09.2023
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Pa3sHBIMU LBETAMU

Merton cinenoB uisi HOCTPOCHUS CEUYCHUM

04.10.2023

15

16

17

18

19

Meton ciie1oB U1l IOCTPOEHUS CEUEHUM.

CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

Mertoa cie1oB Jisl TOCTPOSHHUS CEUYSHUH.

CaoiicTBa niepece4eHnid NpsIMbIX U
IIJIOCKOCTEN

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
MMOCTPOEHUS

ITocTpoeHue ceueHuii B nupamuie, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alIUCh 11aroB
IIOCTPOEHUS

[TocTpoenue ceuenuii B nmupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
IIOCTPOEHUs

05.10.2023

06.10.2023

11.10.2023

12.10.2023

13.10.2023

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YepTEXKEH U 3alucCh I1aroB
MOCTPOEHUS

18.10.2023

21

[ToBTOpenue manumerpun: Teopema o
MIPOIMOPLMOHANIBHBIX oTpe3kax. [logo0Oue
TPEYroJIbHUKOB

19.10.2023




22

23

24

25

26

[ToBTOpenue manumerpun: Teopema
Menenas. Pacuersl B CEUEHUSIX Ha
BBIHOCHBIX 4epTexkax. Mctopus pazButus
IJITAHUMETPUH U CTEPEOMETPUH

KontposbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

B3anMHOe pacnonokeHue npsmsIx B
npocrpancTse. CKpenBaronmecs
npsiMble. [Ipu3Haku ckpenBaromumxcs
npsMbix. [lapanensHble npsmMbIe B
IIPOCTPAHCTBE

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH NPSIMOM NapalieIbHON
JAHHOM MPSMOM, IPOXOAAILIEH uepes
TOYKY IPOCTPAHCTBA U HE JIE)KAIIEH Ha
JaHHOM npsAMoi. JlemMma o nepeceyeHuun
MapaJUIEIbHBIX MPSMBIX INIOCKOCTBIO
[TapamtensHOCTB TpeX IMpsMbIX. TeopeMa

0 TpEX MapajuleNbHbIX NpsAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

20.10.2023

25.10.2023

26.10.2023

27.10.2023

08.11.2023

27

[TapannenpsHOE POEKTUPOBAHUE.
OcHOBHBIE CBOICTBA NapaJlJIEILHOTO
npoektupoBanus. U300pakeHNe pa3HbIX
¢buryp B mapaunenbHON TPOEKIIUN

09.11.2023

28

[enTpanbsHas npoekuus. YToui ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOJII
MEXY IPSIMbIMU

10.11.2023

29

3amaun Ha NOKA3aTeILCTBO U
HCCIIE0BaHUE, CBI3aHHEIC C

15.11.2023




30

31

PaCIIOIOKCHHUEM IIPSAMBIX B IIPOCTPAHCTBE

[TonsATHA: MapauIeIbHOCTD MIPAMOHN U
IJIOCKOCTH B IpocTpaHcTBe. [Ipu3nak
MapajuIeIbHOCTH IPSIMOU U MJIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSIMOU U
IIJIOCKOCTH

FGOMeTqueCKHC 3aJa41 Ha BBIYMCJICHUC
1 JO0Ka3aTCJIbCTBO, CBA3aHHBIC C
mapalyiCJIbHOCTBIO IIPAMBIX U IIOCKOCTEHN
B IIPOCTPAHCTBEC

16.11.2023

17.11.2023

32

[TocTpoenue ceueHus, MPOXOASILIETO Yepe3
JAHHYIO TIPSIMYIO HA YEPTEkKE U
napajuieJIbHOTO APYroi npsMoi. Pacuér
OTHOILIEHUN

22.11.2023

33

[TapannensHast npoeKUHs, IPUMEHEHUE
U1 IOCTPOEHMSI CEUeHH KyOa 1
napauienenumnena. CeoncTaa
napajuiefienunea1a u NpusMbl

23.11.2023

34

35

36

[TapannensHele ockocty. [IpusHaku
NapajyIeIbHOCTH JIBYX IUIOCKOCTEH

Teopema 0 mapajuIeIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH, IPOXOAAIIEN
yepe3 TOUKY, He MPUHAJICKAIYIO TaHHON
IJIOCKOCTH M CJIEJICTBHSA U3 HEé

CBoiicTBa napamiebHbIX TNIOCKOCTEN: O
MAPAIIENBHOCTH MPAMBIX [IEPECEUCHUS
MpU IIEPECCUCHNUH IBYX NapaaICIbHBIX
IJTIOCKOCTEH TpeThen

24.11.2023

29.11.2023

30.11.2023




37

CBoiicTBa mapajuICIbHBIX TUIOCKOCTEH: 00
OTpe3Kax NapajiyIeIbHBIX MPSIMBIX,
3aKJIIOYEHHBIX MEXKY MapauiebHbIMU
IJIOCKOCTSIMU; O TIEPECEUEHUU TIPSIMOI C
JBYMSI TapaJUIEIbHBIMU TUIOCKOCTSMU

01.12.2023

38

39

[ToBTopenue: Teopema Iudaropa va
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

06.12.2023

07.12.2023

40

41

42

43

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiesienuneaa

Beruucnienue JUiH 0Tpe3KoB B KyOe U
IPSIMOYTOJIBHOM IapaJuleIeUIe e

IlepnieH IUKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISAPHOCTU MIPSAMON U
IIJIOCKOCTH

[lepneHMKyYIAPHOCTD NPSMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTHU IIPSMOH U
IIJIOCKOCTH

08.12.2023

13.12.2023

14.12.2023

15.12.2023

44

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IPSIMOM, MPOXOAAIIECH
4yepes3 TOUKY IIPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K INIOCKOCTH

20.12.2023

45

[InmockocT U nepreHInKyIsIpHbIE UM
MPSAIMBIE B MHOTOI'PaHHHUKAX

21.12.2023

46

[1110CKOCTH U NEPIIEHIUKYIISAPHBIE UM




47

IIpsAIMBIC B MHOI'OI'paHHUKaXx

[lepnieHIuKynsp U HAKJIOHHAS.
[TocTpoeHue neprneHauKynspa U3 TOUKU

Ha IPSIMYIO

22.12.2023

27.12.2023

48

[lepnieHqUKYISp U HAKJIOHHAS.
[TocTpoeHue neprneHauKynsapa U3 TOYKU

Ha [PSAMYIO

28.12.2023

49

50

Teopema 0 TpEX neprneHANKYIIpax
(mpsimast 1 oOpaTHast)
Teopema o TpEX NMepneHAuKyIIpax
(npsimast 1 oOpaTHas)

29.12.2023

10.01.2024

o1

Yron Mexay CKpenuBarOIuMHUCs
MPSIMBIMU

11.01.2024

52

53

[Tonck neprneHAMKYISPHBIX NPSIMBIX C
IIOMOILBIO IEPIEHAUKYISAPHBIX
IJIOCKOCTEN

OpTOFOHaJ'IBHOG IMPOCKTUPOBAHUC

12.01.2024

17.01.2024

54

[Toctpoenue ceuennii kyoa, MpU3MBlI,
IIPaBWJIBHON MUPAaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH

18.01.2024

55

[Toctpoenue ceuenunii kyoa, MpU3MBlI,
MPaBUJIBHON MUPAMUJIBI C TOMOLIBIO
OPTOTOHAJIBLHON MPOEKIINHU

19.01.2024

56

CummeTpus B IpOCTPaHCTBE
OTHOCHUTEIBbHO MockocTu. [lnockoctu
CUMMETpPU B MHOTOTpaHHHKAX

24.01.2024

S7

[Ipu3Hak neprneHauKyJISpHOCTH IPSIMOU U




58

IINIOCKOCTH KaK CJI€ACTBUC CUMMETPUU

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH [0 IIOCKOCTH

25.01.2024

26.01.2024

59

60

61

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU 0 IJIOCKOCTH

CriocoObl OIyCTUTh NEPIEHANUKYIISAPBI:
CUMMETpPHUS, CIABUI TOUKHU 110
MapajuIeJIbHON IPSIMOU

CrBur 1o HenapajIeIbHOU MPSAMOH,
M3MEHEHHUE PACCTOSIHUIMA

31.01.2024

01.02.2024

02.02.2024

62

Kontponbnas padota "B3zanmuoe
pacIOIOKEHNE MPSIMBIX U INIOCKOCTEN B
npocrpaHcree”

07.02.2024

63

64

65

IToBTOpEHME: Yron MexXay NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJLHOM TPEYrOJIbHUKE, TEOpEMA
KOCHHYCOB

IloBTOpEHME: Yron Mexay
CKPELIMBAIOIIUMHUCS IPSIMBIMU B
MIPOCTPAHCTBE

FCOMCTpI/I‘{CCKI/IC MCTOAbI BEIYUCICHUA
yriia MCKAy NpsIMbIMHA B MHOT'OT'PAHHUKAX

08.02.2024

09.02.2024

14.02.2024

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPAHHOTO yTIiia

15.02.2024

67

[lepnenaukynsipHbIE IIOCKOCTH.
CBolicTBa B3aMMHO MEPIECHANKYISIPHBIX
IIJIOCKOCTEN

16.02.2024

68

[Ipu3Hak nepneHauKyJISpHOCTH




69

70

IJIOCKOCTEH; Teopema o0 mpsiMoi
IIepECEUYECHU ABYX IUIOCKOCTEH
NEPIEHIUKYJIPHBIX TPEThEH INIOCKOCTH
[IpssMOyTONBHBIN MapajuIeaenuIe; Kyo;
U3MEpEeHUsl, CBOMCTBA MPSIMOYTOJIBLHOTO
napajuiesienuneaa

Teopema 0 1MaroHany NpPsIMOYTOJIBHOTO
napajuieNienune1a u CieaCTBUE U3 Heé

21.02.2024

22.02.2024

23.02.2024

71

72

73

74

CrepeomeTpuyuecKe 1 MPUKIaIHbIC
3a7a4M, CBA3aHHbBIC CO B3aUMHBIM
pacIoN0KEHUEM NPSIMBIX U TUIOCKOCTH

HOBTOpeHI/IeZ CKpCHIUBAOIIHUECA ITPSAMBIC,
nmapalyICJIbHBIC IIJIOCKOCTH B CTAHAAPTHBIX
MHOT'OrpaHHUKax

[Tapa napaiienbHbIX IUIOCKOCTEN Ha
CKPELIUBAOIIUXCS MIPSAMBIX, PACCTOSIHUE
MEXIY CKPEIIHUBAIOUMUCA NIPSIMBIMU B
MIPOCTBIX CUTYaLHSIX

Paccrosnue oT TOUYKH A0 IIJIOCKOCTH,
pacCcTosAHUC OT HpHMOﬁ J0 IIITOCKOCTH

28.02.2024

29.02.2024

01.03.2024

06.03.2024

75

Brruncnenue pacctosHuNA MEXIY
CKPELIMBAIOIIHUMUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIIIPHON TUNIOCKOCTH

07.03.2024

76

TpéxrpaHHbIid yroy, HEpaBeHCTBA JUIS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMbI KOCUHYCOB U CHHYCOB JIJIS
TPEXTPAHHOIO yTiia

08.03.2024

77

DNeMEeHTHI CPepUIeCKOi TeOMETPHH:




IeoA€3NYCCKHUEC JIMHUHN Ha 3emie

KonTponbras padota "YTisl u

13.03.2024

78

paccrostHuA" 14.03.2024
79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK

Y €ro 3J1eMeHTHI" 15.03.2024
80 [Tupamuna. Buasl nupamug. [paBunibHas

nupamMuaa 20.03.2024
81 [Ipusma. [Ipssmast 1 HAKIOHHAS IPU3MBI.

[IpaBunbHas npuzma 21.03.2024
82 [IpssmMoit napaymenenunen,

MPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo 22.03.2024
83 Brinmykiible MHOTOrpaHHUKH. Teopema

Olinepa 03.04.2024

Brimykieie MEHOTOTpanHuKd. Teopema
84 Diinepa. [IpaBunpHbIe U TOMYNPaBUILHBIC 04.04.2024

MHOTOTPaHHUKHU
85 KonTtponsHas pabora "MHOTOrpaHHUKH 05.04.2024
86 IToHsATHE BEKTOpa Ha MJIOCKOCTHU U B

MIPOCTPAHCTBE 10.04.2024
87 CymMma BEKTOpOB 11.04.2024
88 PazHocTh BekTOpOB 12.04.2024
89 [TpaBwmio mapannenenumena 17.04.2024
90 YMHOKEHHE BEKTOpa Ha YUCIIO

18.04.2024




Pasnoxxenue Bekropa o 0azucy Tpéx

1 .
9 BEKTOPOB, HE JISKAIINX B OJHON 1 10.04.2024
TUIOCKOCTH
9
2 CkanspHoe Mpou3BeICHNE 1 94.04.2024
93 Berurcienue yriia Mex 1y BEKTOPaMH B 1
MIPOCTPAHCTBE 25.04.2024
4 I1 i
9 pocTeiiuie 3a1a4n ¢ BEKTOPaMHu 1 96.04.2024
95 i
[Ipocreiinue 3a1auu ¢ BEKTOpaMu 1 01.05.2024
N .
96 pocTeiie 3a1a4n ¢ BEKTOPaMu 1 02.05.2024
97 I1 i 1
pOCTelIIne 3a1a4 ¢ BEKTOpaMH 03.05.2024
98 O060061IeHre U cucTeMaTu3alys 3HaHU! 1 08.05.2024
99 i 1
O0001IeHre 1 cUCTeEMaTH3aus 3HAHUH 09.05.2024
1 154
00 TOTOBasi KOHTPOJIbHAs paboTa 1 10.05.2024
101 HToroBasi KOHTpOJIbHASA paboTa 1 15.05.2024
102 i
0 O000111eHNE U CUCTEMATH3AIUS 3HAHUI 1 16.05.2024
OBLIEE KOJIMYECTBO YACOB 1O 102

I[TPOI'PAMME




INOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne n/m Tema ypoka

KoaudecTBO 9acoB

KonTpoabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

JlaTa
U3YYEeHUS

DJIEKTPOHHbIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

3a/1a49¥ ¢ MOMOIIBIO Tpada

B rpade. Llenn u nuKIib!

CJ'Iy‘I@.fIHOFO OKCIICPUMCHTA

I'pad, cBsa3HbI rpad, npeacTaBieHne

Crernenb (BaJIGHTHOCTD) BepuInHbL. [1yTh

I'padsr Ha TOCKOCTH. [lepeBo

05.09.2023

12.09.2023

19.09.2023

4 CIIy4aifHble COOBITUS. DJIeMEHTapHbIE

cOOBITHSI (MCXObI)

CrnyualiHble S9KCIEPUMEHTHI (OMBITHI) U

26.09.2023

COOBITUAMU

COOBITUAMU

BEPOSATHOCTEM

BeposiTHOCTB clydaifHOTO COOBITHSI.
BepositTHOCTH COOBITHH B OTIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU

BeposiTHOCTB clydaifHOTO COOBITHSI.
BepositTHOCTH COOBITHI B OTIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH

[lepeceuenue, 00beTMHEHHE MHOXKECTB
U COOBITUHN, TPOTUBOIIOJIOKHBIE
coObITust. @opMmysa CI0KEHUS

03.10.2023

10.10.2023

17.10.2023




10

VYcnoBHas BEpOSITHOCTh. Y MHOKEHHUE
BeposiTHOCTEN. DopMysa yCI0BHON
BEPOSITHOCTH

YcnoBHas BEpOSITHOCTh. Y MHOKEHHUE
BeposATHOCTE. DopMyJia yCIOBHOM
BEPOSTHOCTH

®dopmyna NoJTHONU BEPOATHOCTH

24.10.2023

07.11.2023

14.11.2023

11

12

13

®opmyia baiieca. HezaBucrumblie
COOBITHS

KOM6I/IHaTOpHOC MMpaBHUJIO YMHOKCHMUL.

[TepecranoBku u dakTopua

Yucno couerannii. TpeyronbHUK
ITackans

21.11.2023

28.11.2023

05.12.2023

14

15

16

17

®opmyna 6unoma HeroToHa

Konrtponsnas padora Nel: "I'padsl,
BEPOSITHOCTH, MHOXECTBA,
KoMOuHaTopuka"

bunapHbIli c1y4alHBIN OIBIT
(ucmpITaHMe), YCIEeX U Heyaaua.
He3aBucumsle ucnsitanus. Cepus
HE3aBUCUMBIX UCIIBITAHUH 10 IIEPBOTO
ycmexa

Cepm{ HE3aBUCHUMBIX MCIIBITAHUN 10
MEpBOro ycricxa

12.12.2023

19.12.2023

26.12.2023

09.01.2024

18

Cepust HE3aBUCUMBIX UCIIBITAHUI
bepnynnu

16.01.2024




19

20

Crny4aifHbIi BBIOOp U3 KOHEUHOU
COBOKYITHOCTH

[TpakTrueckas padota ¢
HCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOIHUIY

23.01.2024

30.01.2024

21

Cnyuaiinas BennuuHa. Pacnipenenenue
BeposATHOCTEN. Jnarpamma
pacrpeneieHus

06.02.2024

22

23

24

Onepauuu Haj caydaiiHbIMU
BenuuuHamu. [Tpumepst
pactpeneneHnii. bunapsas cirydaiiHas
BEJIMYMHA

['eomeTpuyeckoe pacpeesieHue.
bunomMuaneHOE pacnpeneneHne

MaremaTruecKkoe OKUIaHUE CIyYaiHON
BenMYMHBI. COBMECTHOE pacipe/iesieHue
JIBYX CIy4alHBIX BEJIMYMH

13.02.2024

20.02.2024

27.02.2024

25

HesaBucumsble ciiydaliHble BEJIMYHHBI.
CBolicTBa MaTEMaTUYECKOTO OXKUIAAHMUSL.
MareMaTHueckoe 0’KuaHue OMHApHOM
CIIy4allHO! BEIUYMHBI

05.03.2024

26

Maremarnaeckoe oKHIaHUE
T€OMETPUUYECKOT0 U ONHOMHUATHLHOTO
pacnpeneneHui

12.03.2024

27

28

Hucnepcust u cTaHAApTHOE OTKIIOHCHHE

Jucniepcust OMHAPHOM cirydaitHON
BenMuMHbI. CBONCTBA JUCTIEPCUN

19.03.2024

02.04.2024

29

MareMaTH4ecKoe OKHUIaHNue




IMPOU3BCACHUA N JUCIICPCHUA CYMMBI
HC3aBUCHMbIX CJIy‘-IElfIHBIX BCJIMYHH

[TpakTrueckas pabota c

09.04.2024

30 1
HCITOJIb30BAHHUEM JJICKTPOHHBIX TaOJIHUI 16.04.2024
Jucnepcrss OMHOMHATIBHOTO

31 pacnpenenenus. [Ipakruueckas pabota 1
C UCIOJIb30BAHUEM AJIEKTPOHHBIX 23.04.2024
TadJIMUIL

32 O0o01IeHNe U CHCTeMAaTU3alns 3HAHUN 1 30.04.2024
Kontponbnas padora No2: "Hcnbitanus

33 bepnymn. Cny?aHHHe BEJIMYHHBI U 1 07.05.2024
pacnpeeeHus

34 O00011IeHNE U CUCTEMATU3AIHS 3HAHUN 1 14.05.2024

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUS

DJIEKTPOHHbIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[TpuMeHeHne IPOU3BOTHOMN K
WCCIJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpumeneHne Mponu3BOIHON K
uccleIoBaHuI0 (PYHKIMHA Ha
MOHOTOHHOCTB U DKCTPEMYMBI
[IpuMeHeHne Mpon3BOJHOM K
uccleIoBaHuI0 (PYHKIMHA Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaeaoBaHuio PyHKITUN Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[IpuMeHeHne Mpou3BOHOM K
uccaeaoBaHuio pyHKIUI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

HaxoxnaeHnue HaHOOJIBIIETO U

HAMMCHBIICTO 3HAUYCHU A HerepBIBHOﬁ

(GyHKIIMHM Ha OTpE3Ke

Haxoxneaue HauOOoJIbIIErO U




HAMMEHBIIETO 3HAYCHHUST HETIPEPHIBHOM
(GbyHKINU Ha OTpe3Ke

Haxoxxnenrne HanOoIIbIIIero u
HAMMEHBIIETO 3HAYCHHUST HETIPEPHIBHOM
(GyHKIIMH Ha OTpe3Ke

10

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

11

12

13

14

Haxoxnenue HauOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxxaenue HanOoJIbIIero u
HaVMEHBIIIETO 3HAYEHUS HENPEPBIBHON
(GyHKIIMM Ha OTpe3Ke

[Ipumenenne npou3BOIHOM IS
HAaXO0XJCHUS HAaUJTy4IlIEro pelieHus B
MPUKJIAAHBIX 3a7a4ax

[IpuMeHeHne Mpou3BOJHON [
HaXO0XJACHNS HaWIY4Ilero peleHus B
MIPUKJIAIHBIX 3a7a4ax

15

[Ipumenenne npou3BOTHOM IS
ompeieJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOT0 (GOPMYIION UITH
rpaduKom

16

[Ipumenenne npou3BOHOM IS
ompeJieJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 (GOPMYIION UITH
rpadgukom




17

Kommnosumus hyHkmmii

18 Kommnosumus hyHkmmii

19 Komnozunus GyHkimit

20 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPAMHATHOH MJIOCKOCTH

21 I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOP/AMHATHOH MJI0CKOCTH

99 KonTponbnas padora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
[IepPBOOOPA3HBIX

24 [TepBooOpasHbIe 37IeMEHTAPHBIX (HYHKITUH.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

o5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI
MHTeTrpaja

97 Beruucnenue onpenenéHHoro HHTerpana
o gopmyne Horotona-JIeiiOnuna

08 Brruucnienue onpeaenéHHOro MHTErpana
o gopmyne HoroTona-JleiiOnuna

29 [IpumeHeHMe UHTErpaia A1 HaX0XKACHUS
TUIOIIAEH TUIOCKUX GUTyp

30 [TpumeHeHne MHTETpaa 11l HaXOXKACHUS
00BEMOB reOMETPUUECKHX TEJ

31 [Tpumeps! pemeHnit quddepeHraIbLHbIX

ypaBHEHUU




[Tpumeps! pemenuit audhepeHnaIbHbIX

32 .
ypaBHEHHH
MaremMaTHueCcKoe MOJICIIUPOBAHHE

33 peabHBIX MPOIIECCOB C MTOMOIIBIO
mudepeHIaTbHBIX YPaBHCHUM

34 KonTponbnas pabota: "[lepBoobpasnas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuieckue GyHKIUHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckne GyHKIUH, UX
CBOMCTBA U rpaduKu

38 Tpuronomerpudeckue GyHKIUH, UX
CBOMCTBA U TrpaduKu

39 Tpuronomerpuueckne GyHKIUH, UX
CBOICTBA U TpaduKu
OT60p KOpHEHN TPUTOHOMETPUUYECKUX

40 YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPHUYECKOW OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPHUECKON OKPY>KHOCTH

Pemrenne TpuroHOMeTpU4ECKUX

44
HEpPaBEHCTB

45 Perienue TpUroHOMETpHUECKUX
HEPaBEHCTB

46 Perienue TpUroHoMeTpUUECKUX
HEpPaBEHCTB

47 Perrenne TpUroHOMETpHUUECKUX
HEpPaBEHCTB
Konrponsnas padora: "['paduku

48 TPUTOHOMETPHUYECKUX (QYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OCHOBHBIE METOJIbI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METOJIBI PETICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METOJIBI PETICHUS
Jorapu(MHUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHUS

norapuMUYECKUX HEPABEHCTB




OcCHOBHEBIE MCTOJbI pCHICHUS

> UppanoOHaTbHBIX HEPABEHCTB
58 OcHOBHBIE METOBI PELICHUS
UppalMOHANIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppanroHaIbHBIX HEPABEHCTB
50 OcHOBHBIE METOABI PELICHUS
MppaMoOHATLHBIX HEPABEHCTB
61 I'padmueckue MeToabl pemeHus
UppalMOHATIBHBIX YPaBHEHUI
62 I'paduueckue METOIbI pEeLICHUS
MppaIMOHAIEHBIX YPaBHEHHHA
63 I'paduueckue MeTo bl peLeHus
MoKa3aTeIbHbIX YPaBHEHUN
64 I'paduueckue MeTo bl peeHus
MOKa3aTeJIbHBIX HEPABEHCTB
65 I'paduueckue METOIBI peIICHUS
Jorapu(PMUYECKUX YpaBHEHUM
66 I'paduueckue MeTo bl pelIeHus
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'paduueckue METOIBI pEIICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
I'paduueckue METOIBI pEIICHUS
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKIX
YpaBHEHUI
I'paduueckue METOIbI PELICHHUS
69 MOKa3aTeIbHBIX U JTOTapU(PMUUECKUX

ypaBHEHUU




70

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U Jorapu(pMuuecKux
HEPaBEHCTB

KonTponbnas padora: "UppannonanbHele,
NoKa3aTebHbIe U JorapupmMuyecKue
HepaBeHCTBA"

73

KomruiexcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHUYECKask POPMBI 3aIuch
KOMIIJIEKCHOTO YHCIIa

74

75

76

KomrmiexcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUEcKast (popMbI 3arucu
KOMITJIEKCHOTO YHCIIa

Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerrueckue onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

78

79

N3o0pakeHne KOMIUJICKCHBIX YHCes Ha
KOOPJMHATHOM TIOCKOCTH

N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPJAMHATHOMN MJIIOCKOCTH

®opmyna Myaspa. KopHu n-oit ctenenu
13 KOMIUIEKCHOTO YHClia

80

®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMITJIEKCHOTO YHUCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YUCCII I




peuieHns GU3NYEeCKUX U Te€OMETPHUIECKUX
3a1a4

Kontponbnas padota: "KomrmiekcHbie

82 "
qucna

83 HarypanbHble 1 1ienbie yncia

84 HarypanbHble u 11enble yucia

85 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
LEJBIX YUCEeIl

86 [TpuMeHEeHHE TTPU3HAKOB JICTUMOCTH
IEJTBIX YUCEIT

87 [IpumeHeHne MpU3HAKOB AETUMOCTH
nenbix yncen: HOJ u HOK

88 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
nenbix yucen: HOJl u HOK

89 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
TIEJTBIX YUCEIT: OCTATKH 110 MOYJTIO

90 [IpuMmeHeHne MPU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH 110 MOIYJIIO
[TpuMeHEeHHEe TTPU3HAKOB JICTUMOCTH

91 LETBIX YUCEI: anropuT™ EBkinaa s
pelIeHus 3a/1a4 B LIEJIbIX YHCITaxX

92 Kontponbras pabota: "Teopust menbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCUIIbHBIE CHCTEMBI H CUCTEMBI-
CIIEICTBUS

94 CucremMa ¥ COBOKYITHOCTh YPaBHEHHIA.

PaBHOCHIBHBIE CUCTEMBI U CHCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
96 COBOKYITHOCTEH MpPaLMOHATBHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
97 COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUU

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U

99 COBOKYTIHOCTEH JIorapu(pMU4YEeCKUX
ypaBHEHUH

OCHOBHBIEC METO/IbI PEIICHHSI CHCTEM U
100 COBOKYITHOCTEH JIOTapu(hMUIECKUX
YpaBHEHUU

IIpuMeHeHNEe CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3

101 pa3IMYHbIX 00JacTei HayKH U pealbHOMN
KU3HU, HHTEPIPETALUS OTyYEeHHBIX
pe3yabTaToB

[IpuMeHeHne cucTeM K pEelIEHUIO
MaTeMaTHYeCKUX 3a/1a4 U 33/1a4 U3

102 pa3IMYHbIX 00JacTei HayKH U pealbHOMN
KHU3HU, UHTEPIPETALNs OTYyYEHHBIX
pe3yabTaToB




[IpumeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4 U3

103 pa3nuyHbIX 001acTeil HAYKH U peabHOM
KHU3HHU, UHTEPIPETALNS TOTYISHHBIX
pe3yIbTaToB
Kontposbnas padora: "Cuctemsl

104 panMoHATBHBIX, UPPAIIMOHATEHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHHH"

105 PanmonansHble ypaBHEHUS ¢ TapaMeTpaMu

106 PanmonansHble HEpABEHCTBA C
napameTpamu

107 PannoHaneHbIE CHCTEMBI € TApaMETPAMH

108 HppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamMu

109 HppanmoHaibHbIe CUCTEMBI C
napamMeTpamu

110 [Toka3zaTtenpHBIEC YpaBHEHUS, HEPABEHCTBA C
napamMeTpamu

111 IlokazareabHbIE CUCTEMBI C TApaMeTPaMu

112 JlorapudmMuueckue ypaBHEHUS,
HEpaBEHCTBA C TTapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI ¢
napameTpamu

114 Tpuronomerpuueckre ypaBHEHUS C
napameTpamu

115 Tpuronomerpuyeckne HepaBeHCTBA C

napameTpamu




116 Tpuronomerpuyecknue CUCTEMBI C
napameTpamu

[Toctpoenue u ucciegoBaHue
117 MaTeMaTHYECKUX MOJIENeN peabHbIX
CUTYallUi C MOMOIIbIO YPAaBHEHUH C

napameTpamu

[TocTpoeHue u uccnenoBaHue
118 MaTEeMaTHYECKUX MOJIENeN peabHbIX
CUTYaIU# C OMOIIBIO CUCTEM YPaBHEHHI

C mapameTpaMu

[TocTpoeHue u uccnenoBaHue
119 MaTEMATHYCCKHUX MOI[CJIGﬁ PCAIBbHBIX
CUTYaIUH C MOMOIIBIO CUCTEM YPaBHEHHI

C rmapamMeTpamMu

KonTponsnas pabora: "3anauu c

120 .
napameTpamu

121 [ToBTOpenue, 06001IeHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBueHus"

[ToBTOpenue, 06001IeHNE,

122
cUcTeMaTu3anus 3HaHui: "YpaBHeHus"

[ToBTOpenue, o6o0mEH e,
123 CUCTEMaTH3aIMs 3HaHWI: Y paBHEHUS.
Cucremsl ypaBHeHUI"

124 [ToBTOpenue, o6o0mEH e,
cuctemaTtusanus 3Hannii: "HepaBencrsa"

125 [ToBTOpeHue, 06001IeHNE,
cucreMaTtu3aius 3Hanuii: "HepaBencrea"

126 [ToBTOpeHue, o600IIEHNE,




cucrtemaTtusanus 3Hanuii: "HepaBencrna"

[ToBTOpenue, 060061IeHNE,

127 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u 1
e€ mpuMeHeHue"
[ToBTOpeHue, 06001IeHNE,
128 cucreMmarusauus 3Hanui: "IIponsBognas u 1
e€ npumeHeHue"
[ToBTOpeHme, 06001IEHNE,
129 cucremarusauus 3Hanuii: "[IponsBognas u 1
e€ npumeHeHue"
[ToBTOpeHuE, 0000MIICHNE,
130 cucTeMaTu3alus 3Hanuii: "MHTerpan u ero 1
npuMeHexnue"
131 [ToBTOpenue, 06061IeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"
132 [ToBTOpenue, o6o0IIEHNE, 1
cucTeMaTu3aus 3Hanuii: "OyHkiun"
133 [ToBTOpenue, 06001IeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"
134 HToroBasi KOHTpOJIbHASA paboTa 1 1
135 HroroBast KOHTpOJIbHAS paboTa 1 1
136 [ToBTOpenue, 06061IeHNE, 1
CHCTEMATH3aIHs 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




11 KJIACC

KonuyectBo yacos DJIEKTPOHHbIE
Jlara uudgposbie
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 [ToBTOpenue Temsl "KoopauHarsl BeKTOpa 1
Ha IUIOCKOCTH U B IPOCTpaHcTBE"
5 [ToBTopenue Temsl "CkansipHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brruncinenue yria 1
MEXy BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpEHME TeMBI "YpaBHEHHE MTPSIMOH, 1
MpoXos1Iel yepes 1Be TOUKH"
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe nmpousBeneHue 1
8 JInHelHbIE HEPABEHCTBA, JIMHEIHOE 1
MporpaMMHUpPOBaHUE
9 JIuneliHble HEPABEHCTBA, JINHEWHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanuTHUYECKHE METO/IbI pacuéTa yria 1
MEXy MPSMBIMHA B MHOTOTPaHHUKAX
1 AHanuTHYeCKHE METO/Ibl pacuéTa yria 1
MEXy TNIOCKOCTSIMH B MHOTOI'PaHHUKAX
12 dopMya pacCTOSHUS OT TOYKH J10 1




IUIOCKOCTHU B KOOpAHWHATaX

HaxoxzaeHue paccTossHUI OT TOYKHU A0

13
IJIOCKOCTH B KyOe

14 Haxoxxaenue pacCTOSHUI OT TOYKHU 10
IJIOCKOCTH B TIPABUIIHLHON TUPAMHU/IE

15 Kontposbnas padota "AHamuTudeckas
reomerpus”

16 CedeHust MHOTOTPaHHHUKOB: CTaHIAPTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METOJ] CJIEJIOB
CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE

18 IJIOCKOCTH, TIEPECeUeHUs MPSIMBIX U
IIJIOCKOCTEN

19 [TapannenbHbie TPSIMBIE U TUTIOCKOCTH:
napajuiebHbIe CEUCHUS

20 [TapannenbHbie TPSMBIE U TUNIOCKOCTH:
pacy€r OTHOLIEHUM
[TapannensHbie MPsMbIE U TUIOCKOCTH:

21 YTIIBI MEXY CKPELUBAIOIIUMUCS
MPSIMBIMA
[leprnieHIUKYNSIpHBIC TIPSIMBIC U

99 TJIOCKOCTH: CTaHAPTHBIE Maphbl
MEPIEeHIUKYISAPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[TeprieHIUKYISIpHBIC TIPSIMBIC U

23 MIJIOCKOCTH: T€OpEMa O TpeX
MEPICHIUKYIIIpaxX

24 [TepnenuKynsipHBIC IPSIMBIC U




25

IINIOCKOCTH: BBIYHMCJICHUS OJINH B
MHOTI'OrpaHHUKax

[ToBTOpEHME: TUIOIIAAH

MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIS
101 IeH, COOOPaKEHHSI TIOI00MS

26

IToBTOpenue: miomanu
MHOTOYTOJEHUKOB, ()OPMYJIBI JISI
TJI0IAJIeH, COOOPaKEHHSI TIOI00MS

27

28

29

30

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI /TSI
TIoaael, COOOpakKeHHS ITO00MS

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKeHUs MOA00Us

[Tnomaau ceyeHuit MHOTOrpaHHUKOB:
IUTOIIAM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUs MOA00US
KonTponbnas padora "[loBTopenue:
MHOTOI'PaHHHUKH, CEYEHUS
MHOTOTPaHHUKOB"

31

32

33

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJuleenumesaa

3amaun 00 yABOEHHH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKITUH yIia
CrepeoMeTpHUyecKHe 3aJjauu, CBI3aHHbIE C
00BEMOM MPSIMOYTOJILHOTO
napaJiesienunena

34

[Ipuknagubie 3a1a4m, CBSI3aHHBIC C




BBIYMCICHUEM 00bEMA MMpsAMOYI'OJIBHOTO

napajuiesienumneaa
35 O06BEM TPSIMOI TPU3MBI
36 CrepeoMeTpHUueCcKre 3a7a9u, CBI3aHHBIC C
BBIUUCIIEHEM 00BEMOB MPSMOIA TTPU3MBI
37 [IpuknagHelie 3aa4m, CBI3aHHbBIC C
00BEMOM TIPSAMON MPU3MBI
Brruucienue 00bEMOB TEJI ¢ IIOMOIIBIO
38 onpeaenéHHoro uurerpana. O6bpéM
HaKJIOHHOH TPHU3MBbI
Brruucienue 00bEMOB TeJI ¢ IIOMOIIBIO
39 omnpeaenéHHoro uarerpana. O0bpém
MTUPAMHU/TBI
40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
41 dopmyna 00béma nmupamuabl. OTHOIIEHHE
00BEMOB MUPAMUJI C OOIINM YTIIOM
42 CrepeoMeTpHUeCKre 3aa9H, CBI3aHHBIC C
00BbEMaMK HAKJIIOHHOW MTPU3MBI
43 CrepeoMeTpHUYeCKHE 3a]1a9H, CBSI3aHHBIC C
o0BEMaMK MUPaMUIbI
[Tpuknanueie 3ana4n mo Teme "OOBEMBI
44 Ten", CBI3aHHbIE C 00BEMOM HAKIIOHHOM
MIPU3MBI
45 [Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", CBs3aHHbIE ¢ 00BEMOM MTUPAMHUIBI
46 [Ipumenenne 00bEMOB. Beruncienue

pacCToAHUA A0 IMMIIOCKOCTHU




Kontponbhas padota "O0bEM

47 |
MHOT'OTpaHHUKA
[unuuapuyeckas HOBEPXHOCTb,

48 oOpa3syromue MUIHHIPHIESCKON
ITOBEPXHOCTHU

49 Munuaap. [IpsMoit KpyroBou HUIMHAP.
[1nomane MOBEpXHOCTH HUAIUHIPA

50 Konnueckas moBepxHOCTh, 00pa3yroiue
KOHHMYECKOU noBepxHocTH. Konyc

51 CeueHue KOHYyca IIOCKOCTHIO,
rapajuieJbHON TIOCKOCTU OCHOBaHUS

59 Yceuénnslit konyc. M3o0paxenne
KOHYCOB M YC€UEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H
MIOJIHOW MOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JIOKA3aTeJIbCTBO M BEIYMCIICHHUE,
MOCTPOECHUEM CEYEHU HUIUHAPA, KOHyCa
CrepeoMmeTprieCcKHe 3a1a4u Ha

56 JI0Ka3aTeIbCTBO M BEIYMCIIEHNUE,
MTOCTPOCHUEM CEUEHUH ITUINHAPA, KOHyCa

57 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
HUATUHAPOM

58 [IpukiagHelie 3a1a4n, CBSI3aHHbBIE C
HUAITUHIPOM

59 Cdepa u map




60

61

62

[epecedenue chepsl u mapa ¢
tockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua u n300pakenue mapa

[lepeceuenue cheps! u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

VYpasaenne chepsl. [Lnomans chepsr u eé
yacTen

63

64

65

66

Cummerpus chepsl u mapa

CrepeoMeTpuuecKue 3aauu Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CEPOi U MIapoM,
MMOCTPOCHUEM UX CEUCHHH TIOCKOCTHIO

CrepeoMeTpuuecKkue 3aaun Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO chepoit U mapom,
IIOCTPOCHHUEM UX CEYEHMH MIIOCKOCTBIO

[TpukinagHble 3a0a49H, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA TNIOCKOCTH,
BBIYHUCJICHHUA B OKPY)KHOCTI/I, CTaH)IapTHBIe
nmoxoous

68

69

Paziauunsie KOMGI/IHaI_II/II/I TCJI BpallICHUA U
MHOT'OrpaHHUKOB

3anauu o teme "Tena U MOBEPXHOCTH
BpaieHus"

70

3agaum o Teme ""Tena 1 MOBEPXHOCTH
BpamieHus"




71

72

Kontponbnas padota "Tena u
IIOBEPXHOCTHU BpaleHus"

006beém mummHapa. Teopema 06 00bEMe
MPSIMOTO LIMJIMHJIpA

73

Brruncienune 005EMOB TEII C HOMOIIBIO
onpeaenéHHoro uarerpana. Oobém
KOHYca

74

75

76

ITimommaan OOKOBOH U TIOTHOM
MMOBEPXHOCTH KOHYCa
CrepeomeTpHUeCKHUE 3a]1a4H, CBI3aHHbBIC C

BBIYMCIICHHEM 00BEMOB ITUIMHAPA,
KOHYca

[Tpuknagueie 3agaun o Teme "OOBEMBI
IJI0ILA I TOBEpXHOCTEN Ten"

77

O06bEM mapa u MapoBOTO CEKTOpA.
Teopema 06 00bEMe mapa. [Tnomans
ctepnl. CTepeoMeTprUUecKre 3a/1auH,
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
apa, mapoBOro CErMEHTa U IapoOBOTO
CEeKTopa

78

[Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 1I1apa u
momaasio chepbl. COOTHOMEHUS MEXKITY
IJIOMIA/ISIMH TTOBEPXHOCTEH U 00BEMaMHU
MMOJJOOHBIX Tl

79

[TogoOHEbIE TEeNa B MPOCTPAHCTBE.
N3menenne o6bEéMa mpu mo100mm.
CrepeoMeTpHUYECKUE 3319, CBI3aHHBIC C




80

BBIYHCIICHHEM 00bEMOB Tell U TUIOIIAAeH
IMOBEPXHOCTEN

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIbIX TEN"

81

JIBrokeHwust mpocTpancTBa. OTOOpasKeHHUS.
JIBv>keHus U paBeHCTBO Guryp. O6mme
CBOIWCTBA JBHKCHUI

82

83

84

Buapl 1BukeHMI: napaiebHbII
MEePEHOC, LIEHTPaIbHasl CHMMETPHS,
3epKaJibHasi CHMMETPHSI, TOBOPOT BOKPYT
IpsAMON

[IpeobpazoBanus nomoous. [psimas u
cdepa Diinepa

['eomeTpuueckue 3a1a4u Ha IPUMEHEHHE
JIBUKCHUS

85

86

87

Kontponbnas padota "BekTops! B
npocrpaHcree”

Oo6o06maromiee noropeHue 11 noHATH 1
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
"[TapamienbHOCT MPSAMBIX U IIJIOCKOCTEMN
B IPOCTpaHCTBE"

Oo6o06maromiee noropenue 11 noHATUH U
MeTOA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIIHMsI 3HAHMIA:
"Bekrops! B mpocTpaHcTBe"

88

Ob6o6maromee noropenue 11 noHsATU U
MeToA0B Kypca reometpun 10-11




89

90

KJIACCOB, CUCTEMAaTH3aLUsl 3HAHUM:
"BexTopsl B mpocTpaHcTee”

O6o6maromiee moBTopeHue 11 moHITHI 1
MeToA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3allisl 3HAHUI:
"O06beM MHOTOTrpaHHUKA"

Oo6o6maromee nmosTopenue 11 moHsTHH U
MeTOJI0B Kypca reometpuun 10-11
KJIACCOB, CUCTeMAaTHU3aIlsl 3HAHUI:
"O6beM MHOTOrpaHHUKA"

91

Oo6o6maromee nmoBTopenue 11 moHsTHH U
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"ITnomaau moBepXHOCTH U 0OBEMBI
KpyIJIbIX TEN"

92

O6o6mmatonee nopropenue 11 nonsruii u
MeToA0B Kypca reometpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"ITnomaau moBepXHOCTU U 0OBEMBI
KpyIJbIX Ten"

93

WtoroBas koHTpoJsibHas paboTa

94

95

WroroBas koHTpoJsibHAs paboTa

[ToBTOpEeHUEe, 0600IIEHNE 1
cucTeMaTH3aIlus 3HAHUI

96

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pA3BUTUU
COBPCMCHHBIX WHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT U




97

98

99

100

101

Hcropus pa3BUTHS CTEPEOMETPUM KAK
HAYKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U € poJib B PA3BUTHH
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

WcTopust pa3BUTHS CTEPEOMETPHUH KaK
HAyK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HAayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

WcTopus pa3BUTHS CTEpEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUS

DJIEKTPOHHbIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Hepasenctso Yebbimena. Teopema
Yeormmesa. Teopema bepryiu. 3akoH
OOJIBIIINX YHCEI

HepasenctBo YeoOrniera. Teopema
Yeormmesa. Teopema bepryiu. 3akoH
OOJIBIIINX YHUCEI

HepasenctBo YeoOrniera. Teopema
Yeooimena. Teopema bepnymnnu. 3akon
OOBIINX YHCeT

Br100opouHBIif METO ICCIIEIOBAHUIMA

[IpakTrueckas paboTa ¢ UCTIOJIb30BaHUEM
AJIIEKTPOHHBIX TaOJHUIL

I'eHepasibHast COBOKYITHOCTb U CIy4aiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
xapaktepuctukamu. OLleHKa CPETHETO U
JUCTIEPCUU TeHEPAIbHON COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTUK

['enepanbHast COBOKYIHOCTD U Clly4yaiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
xapakrepucTukamu. O1eHKa CpeHero u
JUCTIEPCUU TeHEPAIbHON COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTUK




OneHnBaHUE BEPOSITHOCTEH COOBITHM 1O
BBIOOpKE

Cratuctuueckas runoresa. [Iposepka

MPOCTEHIINX TUIIOTE3 C TOMOIIBIO CBOICTB
M3YYEHHBIX pacrpeaeneHuit

10

Craructuueckas runoresa. [IpoBepka
MPOCTEUIINX TUIIOTE3 C MOMOILBIO CBOMCTB
M3YYEHHBIX pacupeneaeHui

11

12

13

[IpakTudeckas paboTa ¢ HCIIOB30BAHHEM
AJIEKTPOHHBIX TAOJIUIT

[Tprmepsl HEMPEPHIBHBIX CIyYalHBIX
BennurH. OyHKIKS I0THOCTH
BEPOSITHOCTH

PaBroMepHOEe pacnipenenenue. [Ipumepsl
3aJa4, MPUBOJAIINX K TOKA3aTeIbHOMY U K
HOPMaJIbHOMY paclpeeIeHUAM

14

CDyHKIII/HI IIJIOTHOCTHU BEPOATHOCTHU
IMMOKAa3aTCJIbHOTr0 pacClpeCaACICHUA

15

16

17

OyHKIHUS ITIOTHOCTUA BEPOSTHOCTH
HOPMAJILHOTO pacrpeieeHus

[TocnenoBarenbHOCTh OIMHOYHBIX
HE3aBUCUMBIX cOOBITHIH. [Tpumep 3agaun,
npuBosALIeH K pacnpenenenuto [lyaccona

[TpakTudeckas pabora ¢ HCIOIb30BAHUEM
AIIEKTPOHHBIX TaOJIHIL

18

KoBapuanus aByX ciiy4ailHbIX BEJTUYHH.
KoaddummenT koppensiuu

19

CoBmecTHBIC HAOMIOIEHUS IBYX BETUYHUH




20

Br160opounbIii KOA)PHUITUEHT KOPPEIIAIHH

Paznuuue Mexy TMHEHHOM CBSA3BIO U

21 MPUYHHHO-CJICACTBEHHOM CBS3BIO

22 Jluneiinas perpeccus

93 [IpakTrueckas paboTa ¢ HCIIOIB30BAHHEM
AJICKTPOHHBIX TAOJIUII
[IpencraBieHne TaHHBIX C TOMOIIIBIO

24 TaOJIMI] ¥ TUarpamMm, OrucaTeIbHast
CTaTUCTHKA

o5 OMBITHI ¢ PAaBHOBO3MOXXHBIMHU
DJIEMEHTAPHBIMU COOBITHUSIMU

26 Brruucienue BepoITHOCTEH COOBITUH C
npuMeHeHueM GopMyI
Brruncnenue BeposiTHOCTEH COOBITUH C

97 MpUMEHEHHEM TpaduIecKUX METOJI0B:
KOOpJMHATHAs IpsMasi, 1IepeBO,
nuarpamma Ditnepa

28 CrnyualiHble BEJIMUMHBI U pacripeiesieHUs

29 MaremaTruecKkoe OKHIaHUE CITy4YaiHON
BEJTMYUHBI

30 Marematrnueckoe 0KUAaHue CIy4aiHON
BEJIMUHHBI

31 KonTponbhas pabota: "BepostHOCTb U
craTucTuka'
Boruncnenue BeposiTHOCTEN COOBITUH C

32 npuMeHeHueM (Gpopmyi u rpagudeckux

METOI0B




Brruncienne BeposTHOCTEH COOBITUH C
33 npuMeHeHneM GopMyIl U rpaduyecKux
METO/I0B

Cry4aifHble BETMYUHBI M PaCIpeICTICHUS.
34 MaremaTuyeckoe OKUJIaHUE CITy4YalHOM
BEJINYHUHBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34




YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAIBI /151 YYUEHUKA

* Maremartuka: anrebpa U Hadajla MaTeMaTHYECKOT0 aHaJIu3a, reoMeTpusi. Airedpa u Havaia
MateMaruuyeckoro ananusa, 10 knacce/ Komsirun F0.M., TkaueBa M.B., ®enoposa H.E. u
npyrue, AkunonepHoe obmectBo «M3narensctBo «lIpocBemenue»

* Maremaruka: anreOpa U Hayajla MATEeMaTUYECKOTO aHalIn3a, reoMeTpus. Airedpa u Havana
MaTeMatudeckoro ananusa, 11 knacce/ Komsirun FO0.M., TkaueBa M.B., ®enoposa H.E. u

npyrue, AkunonepHoe obmectBo «M3natensctBo «IIpocBemienue

METOAUYECKHE MATEPHUAJIBI IJI51 YYUTEJIA

1. MaTtemaruka: anreOpa 1 Hayalla MaTeMaTUYECKOTO aHalln3a, TeoMeTpus. Anredpa 1 Havana
MateMaruuyeckoro ananusa, 10 knacce/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u
npyrue, AxunonepHoe oomectBo «M3narensctBo «lIpocsemienuey, 2023

2. CamocTOSTENBHBIE U KOHTPOJIbHBIE paOOTHI 10 anredpe u Havanam aHanuza Jist 10-11
knacca. — 4-e u3a. ucnp. — M. :Hnekca, - 2010

3. JlngakTuueckue MaTepualsl o anredpe u Havanam aHanusa Juig 10-11 kmacca/ b. M.

Hanes, C. M. Caaxksn, C. U. llIBapubypa. — 8-e uza. — M.: [Ipocsemienne, 2010

YYEBHO-METO/IUYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIEI 1151 VUEHUKA

* Maremartuka: anrebpa U HadaJla MaTeMaTHYeCKOTO aHaJIn3a, reoMeTpusi. Anredpa u Havana
MateMarndeckoro ananusa, 10 knacce/ Komsirun F0.M., TkaueBa M.B., ®enoposa H.E. u
npyrue, AxnuoHepHoe oomectBo «HM3natenberBo «IIpocBeneHuey

» MaremaTuka: anreOpa ¥ Hayaja MaTeMaTHIeCKOTO aHaIn3a, TeoMeTpus. AnreOpa u Havana



MaTemaruueckoro ananusa, 11 kmacce/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u

npyrue, AkunonepHoe oomecto «M3natensctBo «IIpocBemienue

METOANYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

1. MaTtemaruka: anreOpa 1 Hayajla MaTeMaTUYECKOTO aHallu3a, TeoMeTpus. Anredpa 1 Havana
MateMaruuyeckoro ananusa, 10 knacce/ Komsirun F0.M., TkaueBa M.B., ®enoposa H.E. u
npyrue, AkunonepHoe o6mectso «M3narensctBo «lIpocsemenuey, 2023

2. CamocCTOSTENbHBIE U KOHTPOJIbHBIE paOOTHI 110 anredpe U Havanam ananuza g 10-11
knacca. — 4-e u3a. ucnp. — M. :Miekca, - 2010

3. lunakTrueckre MaTepualsl 1o anreope u Havanam aHanm3a 1ia 10-11 kmacca/ b. M.
Hanes, C. M. Caaxksn, C. U. llIBapubypa. — 8-e uza. — M.: [Ipocsemienue, 2010

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI 1J151 VYEHUKA

MaremaTuka: anredpa ¥ Hadyajga MaTeMaTHYeCKOI0 aHaiM3a, reomeTpus. AnreOpa u Hayana
MaTeMaTH4ecKoro aHanusa (B 2 gactsx), 10 kmacc/ Yacts 1: Mopakosuu A.I'., Cemenos I1.B.;
Yacts 2: Mopakosuu A.I'. u apyrue; non pepakuueit Mopakosuua A.I'., OOmiecTBo ¢
orpannyeHHo# orBeTcTBeHHOCTHIO «M1IOL] MHEMO3HNHA»

* MaremaTHka: anredpa 1 Hayaja MaTeMaTH4YeCKOro aHajiu3a, reomeTpus. AnreOpa u Havaia
MaTeMaTH4ecKoro aHanusa (B 2 yactsx), 11 kmacc/ Yacts 1: Mopakosuu A.I'., Cemenos I1.B.;
Yacts 2: Mopakosuu A.I'. u apyrue; non pepakuueit Mopakosuua A.I'., OOmiecTBo ¢

orpannyeHHoi orBeTcTBeHHOCTHIO «M1IOL] MHEMO3HNHA»

Teopust BEpOsATHOCTEH U CTaTUCTHKA. DKCIIEPUMEHTAIbHOE YueOHOe mocodue

st 10 u 11 xnaccoB obuieobpazoBarenbHbIX yupexaenuii / FO. H. Tiopum,



A. A. Makapos, 1. P. Beicoukuii, U. B. flmenko. — M.: MITHMO, 2014. —

248c.

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

Teopus BeposiTHOCTEH M CTaTUCTHKA. DKCIIEpUMEHTaIbHOE yueOHOe ocodue

st 10 m 11 xmaccoB obieoOpaszoBarenbHbiX yupexaenuii / FO. H. Tropun,

A. A. Makapos, U. P. Beiconkuii, . B. AAmenko. — M.: MIITHMO, 2014. —

248c.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH HUHTEPHET

1. bubnmuoreka L{OK https://m.edsoo.ru/

2. 3NeKTUBHBIE Kypchl o MaTematuke http://metodist.lbz.ru/tumk/mathematics/ec.php

3. UHTETPUPOBAHHBIEC TPOEKTHI 10 MAaTEeMaTHUKe U MH()OPMATHKE
http://metodist.lbz.ru/iumk/informatics/ec.php
4. Beepoccuiickast ouMIMaja HIKOJBHUKOB o MaTemaTuke http://old.math.rosolymp.ru/

5. Kosutekuiusi MHTEpaKTUBHBIX MYJIbTUMEINA-KOMIIOHEHTOB JUIsl paOOThl HA MHTEPAKTUBHOM
nocke «Matematuka: crepeomerpusi, 10-11 kiacest g Windows»
http://physicon.ru/courses/catalog/30/36/320/2637/

6. Meronuueckue Matepuaibl Kadeapsl TEOPUU U METOJUKH 00ydeHus marematuku MIIT'Y
http://www.mpgu.edu/abitur/mat.htm

7. Meronuyeckue Matepuaibl Kadeapsl IPUKIaIHON MaTeMaTHKHU (aKyIbTeTa
UH(POPMALIMOHHBIX TEXHOIOTUH MOCKOBCKOT'O TOPOJICKOTO IICUXO0JIOTO-T1€arornaecKoro
yauBepcutera (MITIITY) http://www.mgppu.ru/education/high/fit/index.php.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbHI CETU UHTEPHET
1 http://school-collection.edu.ru/

2 bubmmoreka [{OK https://m.edsoo.ru/

3 3JIEKTUBHBIE KYPCHI 110

matematuke http://metodist.1bz.ru/iumk/mathematics/ec.php



4 UHTErpUpPOBAHHBIE POEKTHI IO MaTEMATHKE U
unpopmaruke http://metodist.lbz.ru/iumk/informatics/ec.php
5 Beepoccuiickasi 0JMMIuaga NKOJIbHUKOB 10

martemaruke http://old.math.rosolymp.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://ptlab.mccme.ru/vertical
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