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INOACHUTEJIbBHAS 3AIINCKA

Vuebnsiii kypc «Anredpa M Havajlla MATEMAaTHYECKOrO aHAIM3a» SBISECTCS OJHUM U3
HanboJiee 3HAYMMBIX B MPOrpaMMe CPEIHEro 001ero o0pa3oBaHus, MOCKOJIBKY, C OJHON CTOPOHBI,
OH 00ecreurnBaeT UHCTPYMEHTANIbHYIO 0a3y Ul U3Yy4EHHUsl BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C
Ipyroil cTOpoHbl, POPMHUPYET JOTHUECKOe U aOCTPAKTHOE MBIIUICHHE OOYYaloIIUXCS Ha YPOBHE,
HEO0OXOIMMOM IS OCBOCHHUSI MH(POPMATHKH, OOIIECTBO3HAHUS, UCTOPUHU, CIOBECHOCTH U JIPYTHX
JUCUUIUIMH. B paMKkax naHHOro y4eOHOro Kypca oOydaromiuecs OBJIAJECBAIOT YHHBEPCATbHBIM
SI3BIKOM COBPEMEHHOM HayKH, KOTOpasi OpMyIUpyeT CBOU JOCTHXKEHUS B MaTEMaTHUECKO dopme.

VY4eOHublii Kypc anreOpsl M Hayal MaTEeMaTHMYECKOTO aHaliu3a 3aKiIaJbIBaeT OCHOBY IS
YCIICIITHOTO OBJIAJICHUS 3aKOHAMU (PU3WKH, XUMUHU, OMOJOTHH, TOHUMAaHUsI OCHOBHBIX TEHICHIIUI
pa3BUTHUS DKOHOMHUKHA H OOIIECTBEHHOH >W3HU, IMO3BOJIIET OPHEHTUPOBATHCS B COBPEMEHHBIX
IUGPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO WCIIOJIb30BaTh UX [UIsl JAlIbHEUIIEro
o0Opa3oBaHMs U B MOBCEIHEBHOM kH3HU. B TO ke Bpems oBiajeHHEe aOCTPaKTHBIMU U JIOTUYECKHU
CTPOTHMH KOHCTPYKIMSIMH aIreOpbl ¥ MaTEMaTUYECKOI'O aHalM3a pPa3BHUBACT YMEHHUE HAXOIUTHh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh UICTHHHOCTb, JIOKAa3bIBATh YTBEPKICHUS C MMOMOIILI0 HHIIYKIIUU U
paccyxaath JAeIyKTHUBHO, HCIIONB30BaTh O0OOIIEHHE W KOHKPETH3allMio, abCTparupoBaHuE H
aHaJIoTHI0, (HOPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBILIUICHHUE.

B xome wu3yueHust ydeOHOro Kypca «Anredpa W Hadala MaTEeMaTHYECKOTO aHAIN3a»
oOydaromuecss TOJy4alOT HOBBIA OIBIT PENICHWS MPHUKIAJHBIX 337a4, CaMOCTOSTECILHOTO
MOCTPOCHUSI MAaTEMaTHYEeCKMX MOJENel peajbHBIX CHUTyalluil, HHTEPHpPETAlUU MOTyYEeHHBIX
pelIeHni, 3HAKOMATCS C MpPUMEpaMHU MaTeMaTHYeCKHX 3aKOHOMEpPHOCTEW B MpPHpOJe, HAyKe U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMATHUECKUMU OTKPBITHUSMU B UX aBTOPAMH.

VYuebHbIli Kypc 001a7aeT 3HAYUTEIBHBIM BOCHUTATEIBHBIM TMOTEHIIMAIOM, KOTOPBIN
peanm3yeTcss Kak uepe3 Yy4eOHbI MaTepuani, CHOCOOCTBYIOIMUN (OPMHUPOBAHUIO HAYYHOTO
MHPOBO33PEHUs, TaK U Yepe3 CherupuKy yaeOHOU NesTeNbHOCTH, TPeOyoeld Mpoa0KUTETbHON
KOHIIEHTPAIM BHUMAaHUS, CAMOCTOSITEITLHOCTH, aKKyPaTHOCTH M OTBETCTBEHHOCTH 32 IMOTYICHHBIN
pe3yibTar.

B ocHoBe Meromuku oOy4deHus anreOpe M HadalaM MaTeMaTHYeCKOTO aHaiM3a JIeKHUT
JeSITeIbHOCTHBIN MPUHIIUT O0y4YEHUSI.

B crpykType yueOHOTO Kypca «Anredpa M Hayajga MaTeMaTHUYECKOTO aHAlM3a» BbIICIICHBI
CIIEAYIONIAE CONEPKATEIbHO-METOAMYECKIE JIMHUM: «Yucna u BBYHCICHU», «DYHKIUU U
rpadukmny, «YpaBHEHUS W HepaBeHCTBa», «Hauama maremarndeckoro aHaim3a», «MHOXeCTBa U
Joruka». Bce OCHOBHBIE COMEPKATENBHO-METOUYECKIE JIMHUU U3YYalOTCs Ha MPOTSHKEHUH JIBYX
JeT o0ydeHHs] Ha ypOBHE CPEIHEro o0Imero oopa3oBaHUs, €CTECTBEHHO JOTONHAS 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, MaTeMaTHUYECKH aHallu3, TEOPUS MHOXKECTB,
MaTeMaTHdeckas Jiornka u apyrue. [lo Mepe Toro kak oOywaromuecsi OBIaJeBalOT BCE Oosee
IMUPOKAM  MaTeMaTHYEeCKHMM  amnmaparoM, Yy HHX IIOCJIeOBaTeIbHO  (OpMUpPYETCS U
COBEpIIICHCTBYETCS YMEHHE CTPOUTh MaTEMaTHYECKYI0 MOJENb peallbHOM CHUTyaIlu, MPUMEHSTh
3HAHUS, TIONIyYEHHBIE TPU M3YUYEHUH Yy4eOHOrO Kypca, Mg PEIICHUS CaMOCTOSTEIBHO
chopMyTUPOBAaHHON MaTEeMaTHYECKOM 3a7a4M, a 3aTeéM HHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTOIMYeCKas! TMHUA «Yucna U BBHIYUCICHUS» 3aBepliaeT GOpMUPOBAHUE
HABBIKOB HCMOJIb30BaHUS JEUCTBUTEIBHBIX YHUCEN, KOTOPOE OBLJIO HA4aTo Ha YPOBHE OCHOBHOTO



obmero obpazoBanus. Ha ypoBHe cpemnero obmero oOpa3oBaHHsi 0c000€ BHUMaHHUE YIETACTCS
(OpPMHUPOBAHNIO HABBHIKOB PALIMOHAJBHBIX BBIYMCICHUH, BKIIOYAIOIIMX B €e0sl MCIONb30BaHUE
pa3nuyHbBIX (HOpM 3amUCH 4YHCla, YMEHHE JeJaTb MPHUKHUIKY, BBIIOIHATE NPUOIMKEHHBIC
BBIUMCIICHUS, OLICHMBATH YMCIOBBIE BBIPAKEHMS, pabOTaTh ¢ MaTeMaTUYECKMMU KOHCTAHTaMH.
3HaKOMbIe O0YYarOIMMCsI MHOKECTBA HATYPaJbHBIX, LEJIbIX, PALMOHAIBHBIX U JIEHCTBUTEIbHBIX
quycesl JOIOJHSIOTCS MHOKECTBOM KOMIUIEKCHBIX 4YMCEld. B KaXJIoM U3 3THX MHOMKECTB
paccMaTpUBAIOTCSl CBOWCTBEHHBIE €My CIenu(UYecKHe 3aJaud W OIepaluu: JeJIEHUE Halelo,
ONEpUPOBAHUE OCTATKaMU Ha MHOXKECTBE LENbIX YHUCEN, OCOObIe CBONCTBA PALMOHAIBHBIX H
UppalMOHAIIBHBIX YHCcel, apu(METUUECKHE ONEpallii, a TAKKe M3BJICUEHHE KOPHS HaTypaJbHOMH
CTENIEHU Ha MHOYKECTBE KOMIUIEKCHBIX 4Mcell. biaronaps mocienoBareabHOMY paclIMpEHUIO Kpyra
HCIOJIb3YEMBIX YUCENl U 3HAKOMCTBY C BO3MOKHOCTSIMU UX NPUMEHEHHUS AJISl PELICHUs] PA3IMUHBIX
3aa4 pOpMHUpPYETCsl IPEACTABICHUE O €IMHCTBE MAaTeMaTUKU KaK HAyKU U €€ pOoJM B MOCTPOCHUU
MoJieJIel peaJlbHOro0 MUPA, IUPOKO UCHOJIBb3YIOTCS 0000IIEHNE U KOHKPETU3ALH .

Jluaust «YpaBHEHMS] U HEPABEHCTBA» peAlU3yeTcs Ha MPOTSHDKEHWU BCero oOydyeHus Ha
YpOBHE cpeAHero oomero oOpa3oBaHMs, IOCKOJbKY B KaxaoMm paszzgene llporpammel
IIPEJYCMOTPEHO pEIIEHUEe COOTBETCTBYIOIIMX 3ahad. B pesynbTare oOyuwaromuecss OBJa/leBaOT
pa3MYHBIMM ~ METOJAaMM  PEIICHUs  paAlMOHAIBHBIX, HPPALMOHAIBHBIX, I10KA3aTEJIbHBIX,
Jorapu(MUUECKUX M TPUTOHOMETPUYECKUX YpPaBHEHMH, HEPABEHCTB U CHUCTEM, a TAKKe 3ajady,
cojepkamux napameTpbl. [lonydeHHbIE yYMEHHUS LIMPOKO MCIONB3YIOTCS IPH HCCIEI0BAaHUU
(GYHKIMH C MOMOIIBIO MPOU3BOIHOM, PU PEUICHUH MPHUKIAJHBIX 33/1a4 M 337a4 Ha HaXOXKICHUE
HauOOJIBIIMX M HAaUMEHbIIMX 3HAaueHUN (QyHKuuu. /laHHas conepxkarenbHas JMHUSA BKIIOYAET B
ce0s Takke (QOPMHPOBAHME YMEHHMH BBINOJIHATH pacu€Thl No (opmynam, mnpeoOpa3oBaHUs
paloHaIbHBIX, UPPALUOHAIBHBIX W TPUTOHOMETPUYECKHUX BBIPAKEHUN, a TaKXKe BbIPAXKCHH,
coJiep’KalllMX cTeneHu u Jjorapu@msl. brnarogaps wusydeHuro anreOpanyeckoro Marepuana
INPOUCXOIUT  JajbHEWIIee pa3BUTHE  ANTOPUTMHUYECKOT0 M aOCTPAaKTHOTO  MBIIJICHUS
oOyyaromuxcs, (OpPMUPYIOTCSI HaBBIKM JAEIYKTUBHBIX pacCyKACHUH, paboThl C CUMBOJIBHBIMU
(dbopMamu, MpeacTaBiICHUS 3aKOHOMEPHOCTEH W 3aBUCHUMOCTEH B BUJIE PaBEHCTB U HEPABEHCTB.
Anrebpa npennaraer 3Qp¢QeKTUBHbIE UHCTPYMEHTHI JJISl PELIEHUS MPaKTHUYECKUX M €CTECTBEHHO-
Hay4yHBIX 3aj]]a4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

ConepxarenbHo-MeToandeckas JUHUA «DyHKIMM W TpapUKU» TECHO IepernseTaeTcs ¢
JOPYTUMHU JTUHUSMH y4eOHOTO Kypca, MMOCKOJIbKY B KaKOM-TO CMBICIE 3aAa€T MOCIe0BaTEIbHOCTD
M3ydeHus  Marepuana. V3ydeHue  CTENEHHOW, TMOKa3aTeNIbHOW, JIoTapu(pMHUYecKorl
TPUTOHOMETPUYECKHX (PYHKIMH, X CBOMCTB U Irpa)MKOB, HCIIOIb30BaHUE (QYHKUUHN JUIA pPELIeHUs
3aja4 U3 APYrux y4eOHBIX MPEJAMETOB U PEalTbHOM JKU3HU TECHO CBA3aHO KAaK C MAaTEeMaTHYECKUM
aHaJIM30M, TaK M C pPellIeHHEeM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM 60bIiIoe BHUMaHueE yaeaseTcs
(OpMUPOBAHUIO YMEHHUS BBIpaXaTh (GOpMyJaMU 3aBUCUMOCTH MEXIY Pa3IUYHBIMU BEITUYMHAMU,
UCCIIeIoBaTh TOJY4YEeHHbIe (YHKIUMH, CTPOUTh UX Tpaduku. MaTtepuan 3ToW cojaep:kaTelbHOU
JIMHUM HalleJIeH Ha pa3BUTHE YMEHUIN M HaBBIKOB, ITO3BOJISIIOIIMX BBIPAXKaThb 3aBUCHMOCTH MEXKIY
BEJIMYMHAMU B pa3U4YHON (QopMe: aHaIUTHUeCKOH, rpaduueckoil u cinoBecHoil. Ero uszydenue
CHOCOOCTBYET PAa3BUTHIO aJITOPUTMUYECKOTO MBIIUIEHUS, CHOCOOHOCTH K OO0OOIIEHHIO |
KOHKPETH3alluu, UCIIOJI30BAHUIO aHAJIOTHH.

CopepxarenpHast ynHusA «Hauama MaTeMaTHMUeCKOro aHalli3a» IO3BOJSET CYIIECTBEHHO
paclIMpUTh KPYr Kak MaTeMaTHYECKUX, TaK M NPUKIAAHBIX 3a/1a4, JOCTYIHbBIX 00ydarouuMes, Tak
KaK y HHX [MOSIBJIETCSI BO3MOXHOCTb CTPOUTH IpaUKU CIOXKHBIX (YHKLUH, ONpenenirTb HX
HauOOJNbIINEe W HAUMEHbIINE 3HAUCHHs, BBIYUCIATH IJIOUMIATU (UTYp U OOBEMBI Tell, HAXOAUTh



CKOPOCTH ¥ YCKOpeHHs mpoueccoB. JlaHHas cojep)kaTeldbHAs JIMHUS OTKPBIBACT HOBBIC
BO3MOXHOCTH IOCTPOCHUA MATCMATHYCCKUX MO,Z[G.HGI\/'I PCaJIbHBIX CHTyaHHﬁ, IIO3BOJIACT HAXOAUTH
HaWJydqmee pCeHICHUC B IMPUKIAAHBIX, B TOM YHCJIC COHOHUAJIBHO-3KOHOMHWYCCKUX, 3aaydax.
3HAaKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOr'0 aHajlIM3a CIOCOOCTBYET pa3BUTHIO a0CTPAaKTHOTO,
(OpManbHO-JIOTUYECKOTO M KPEaTHMBHOTO MBINUICHUS, (OPMUPOBAHUIO YMEHUH paclo3HaBaTh
MIPOSIBJICHUSI 3aKOHOB MaTE€MaTHKH B HayKe, TEXHHKE M HCKyccTBe. OOydaromuecs Y3HAIOT O
BBLAAOMIUXCA pPE3yJibTaTax, IMOJYYCHHBIX B XOIAC PAa3BUTUA MATCMATHKU KaK HAYKH, U 00 ux
aBTOpAaXx.

ConepkaTenbHO-METOANYECKas! TUHUS «MHOXKECTBa U JOTUKa)» BKIIOYAET B CEOs DIEMEHTHI
TCOPHU MHOKCECTB U MaTEeMaTHYECKON JIOTHKH. TeOpeTI/IKO-MHO)KCCTBeHHBIC MNpEaACTaBJICHUA
IMPOHU3BIBAOT BECh KYPC IIKOJILHOM MaTeMaTUKH U npeajararoT Haumboee YHI/IBepCB,J'IbHBIf/’I SA3BIK,
OOBEAMHSIOMMIT BCEe pa3leNbl MaTeMaTHKH W €€ TPHIOKEHUH, OHM CBS3BIBAIOT pa3HBIC
MaTeMaTU4ecKue JAUCIMIUIMHBL W WX TIPUIOKEHUS B eauHoe menoe. [losTomMy BaKHO IaTh
BO3MOXHOCTH O6yanOHICMYC$I IIOHUMAaThb TeopeTHKO-MHO)KCCTBCHHLIﬁ SI3BIK COBpeMeHHOﬁ
MAaTe€MaTUuK U HUCIIOJb30BaThb €ro IS BBIPAXKCHHUA CBOUX MEICIICH. I[pyrHM BA)XXHBIM IPHU3HAKOM
MaTeMaTUKW KaK HayKH CJeQyeT IPH3HATh CBONCTBEHHYIO € CTpPOroctb OOOCHOBaHHWH H
ClIeZIOBAaHHE OIpPENeIEHHBIM IpaBUJIaM IOCTPOCHMsI J0Ka3aTeNIbCTB. 3HAKOMCTBO C 3JE€MEHTaMH
MaTeMaTU4ecKOW JIOTHMKH CIOCOOCTBYET PAa3BHTHIO JIOTMUYECKOTO MBIIUICHHS OOyYaromuxcs,
MO3BOJISIET UM CTPOHMTH CBOM PACCY)KIEHHsSI HAa OCHOBE JIOTUYECKUX MpPaBUJ, (OPMHUPYET HABBIKU
KPUTHYCCKOI'O MBILIJICHUA.

B yueOHOM Kypce «Anredpa M Hayala MaTeMaTUYeCKOrO aHaJIM3a» MPHCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOro MOAEIUPOBAHMS, KOTOPbIE IPU3BAaHbI CIIOCOOCTBOBATh (POPMHUPOBAHUIO HABBIKOB
MIOCTPOSHHSI MOJIENIEH peaTbHBIX CUTYAIlMid, MCCICIOBAHUS 3TUX MOJIENIEH ¢ TIOMOIIBIO armapara
anreOppl 1 MaTeMaTHYECKOIO aHalIM3a, HHTEPIPETALMHU MTOJIYYEHHBIX pe3yibTaToB. Takue 3aJaHus
BIUIETEHBI B KaX/IbIi U3 Pa3/ieloB MPOrpaMMBbl, OCKOJIbKY BECh MaTepual yueOHOro Kypca IIHpPOKO
UCHOJb3yeTCsl Ul PeUIeHUs NMPUKIAAHBIX 3a1ad. [Ipu perieHnn peaibHbIX NMPaKTHUECKUX 3a7ay
oOyJaromuecsi  pa3BUBAIOT  HAONMIOAATENBHOCTh, YMEHHE  HaxXOJUTh  3aKOHOMEpPHOCTH,
abcTparupoBaTbcs, MCIOJIb30BaTh AaHAJOTHIO, 0000IIaTh W KOHKPETH3UPOBATH MpoOieMy.
JlesatenbHOCTh 1O (OPMHPOBAHUIO HABBIKOB pPEIICHMs TNPUKIATHBIX 3a/ad OpraHu3yerTcs B
npolecce U3y4eHHs BceX TeM yueOHOro Kypca «Anredpa 1 Hayaja MaTeMaTHYeCKOr0 aHaIu3ay.

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

MNOACHUTEJIBHASA 3AIIMCKA

I'eomeTpus sBisieTcst OTHUM M3 0a30BBIX KYPCOB Ha YPOBHE CpeAHEro oduiero oopasoBaHus,
TakK KakK oOecrieunBaeT BO3MOXHOCTH HN3YUCHUA JUCHUITIINH eCTeCTBeHHO-Hay‘—IHOI\/'I
HaNpaBICHHOCTH M MPEIMETOB T'yMaHUTapHOro uukia. I[TOCKONbKY JOTHYEecKOe MBIIJICHHUE,
dbopmupyeMoe IpH  H3YYEHUH OOYYAIOUIMMMCA TOHATUHHBIX OCHOB TI'E€OMETpUH, IpH
JIOKa3aTelIbCTBE TEOPEM MW TOCTPOCHUM LEMOYKM JIOTMYECKUX YTBEPKICHUW IIPH PEIICHHUH
rCOMCTPUICCKUX 3aJad, YMCHHUC BBIABHUIaTb MW OHNPOBEPrarb THUIIOTE3bI HCIOCPEACTBECHHO
UCTOJB3YIOTCS 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 oOnactu «MartemaTuka W WH(pOpMaTHkay dYepe3 obecreueHne



BO3MOYKHOCTH TPHOOPETEHHsS U UCHOJIb30BaHUs Oojiee TIIyOOKMX TIE€OMETPUYECKMX 3HAaHUW U
JeUCTBUH, CIeMU(pUYHBIX TEOMETPUH, M HEOOXOOUMBIX JUIsl YCIEUIHOTO MpOo(decCHOHATBLHOTO
00pa3oBaHMsl, CBA3aHHOTO C UCIIOIB30BAaHUEM MAaTEMAaTHKH.

[IpropuTeTHBIMM 33jauaMH Kypca F€OMETPUM Ha YIriyOJIEHHOM YpOBHE, PACLIMPSIOIIMMU U
YCUJIMBAIOILUMU Kypc 6a30BOI0 YPOBHS, SIBJISIOTCS:

pacupeHye MpeaCcTaBIeHUsI O TEOMETPUH KaK YacTH MHPOBOHM KYJIbTYphl U (POPMHPOBAHUE
OCO3HAaHUs B3aMMOCBS3H F€OMETPUH C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHHE TPEACTABICHUS O IPOCTPAHCTBEHHBIX (UIypaXx Kak O BaKHEHIIUX
MaTEMaTUYECKUX MOJENSX, MO3BOJISIOIINX ONHUCHIBATh U U3y4aTh PA3HbIE SBICHHS OKPYKAIOLIETO
MUpa, 3HaHWE MTOHSITUMHOTO amnmapara 1o paszaeiny «CtepeoMeTpus» yueOHOTro Kypca reOMETpUN;

(dbopMHpOBaHKE YMEHUS BIAJIETh OCHOBHBIMH MOHATHSIMU O MPOCTPAHCTBEHHBIX (HUTypax U
UX OCHOBHBIMH CBOWCTBaMHM, 3HaHHE TeopeM, (OpMyl M YMEHME HUX IPUMEHATb, YMEHHUs
JI0Ka3bIBaTh TEOPEMbI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELIeHUs 3a/1ay;

dbopMHpOBaHHE YMEHHUs paclo3HaBaTh Ha 4YEpTEXax, MOJCNIAX M B pEalbHOM MHPE
MHOTOTPaHHHUKH U T€JIa BPalleHUsI, KOHCTPYUPOBAaTh T€OMETPUUECKUE MOJIEIIN;

(opMHpOBaHKE TOHUMAHUS BO3MOXXHOCTH aKCHOMAaTUYECKOI'O MOCTPOSHUSI MaTeMaTHUECKUX
Teopuii, GopMUpOBaHHE NIOHUMAHUS POJIM AKCUOMATHKH MPH ITPOBEACHUH PACCYKICHHIA;

(dbopMHpOBaHKE YMEHHUS BIIaIETh METOJAMHU JI0Ka3aTeIbCTB U QJITOPUTMOB PELICHUs, YMEHUS
UX IPUMEHATbH, MPOBOJUTH JOKa3aTENIbHbIE PACCYKIEHUS B XOJ€ PELICHHS] CTEPEOMETPUYECKHUX
3aJa4d M 3a/1a4 ¢ MPAKTHYECKUM CojepkaHueM, (HOpMUPOBAHHE NPEACTABICHUS O HEOOXOAUMOCTH
JI0Ka3aTeNbCTB NMpPU OOOCHOBAHMM MAaTEMaTHYECKUX YTBEPKACHUHM U POJIM aKCHOMAaTHKH B
IIPOBEJICHUH I€JyKTUBHBIX PACCYXICHUH;

pa3BUTHE U COBEPIICHCTBOBAHUWE WHTEIUIEKTYalbHBIX M TBOPUYECKHUX CIOCOOHOCTEM
oOyyaroluxcsi, IO03HaBaTEebHON aKTMBHOCTH, HCCIIEIOBATENbCKUX YMEHUH, KpPUTUYHOCTH
MBIILLJIEHNS], THTEPECA K U3YYEHHUIO T€OMETPHH;

¢dopmupoBaHue (GYHKIHMOHAJIBHONH TI'PAMOTHOCTH, PpEJIEBAaHTHOM TIE€OMETpUHU: YMEHUS
pacrno3HaBaTh NMPOSIBIECHUS F€OMETPUUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peasIbHbIX
KU3HEHHBIX CUTYalUAX U MPU U3YyUEHHUH APYTUX y4eOHBIX MPEIMETOB, IPOSBIECHUS 3aBUCUMOCTEN
U 3aKOHOMEPHOCTEM, MOAEINPOBAHNS PEAJIbHBIX CUTYAILUi, NCCIEN0BAaHUS IOCTPOCHHBIX MOJETIEH,
MHTEPIIPETALMH [TOJIyYEHHBIX PE3YyJIbTaTOB.

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

CohopmynupoBannoe Bo PI'OC COO TpeboBaHME «yMETh ONEPUPOBATH HOHATHAMU,
peNeBaHTHBIMU T€OMETpPUHU Ha yriayOn€HHoM ypoBHe oOydeHust B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJIEpP)KATEIbHBIM JIMHHUSAM Yy4yeOHOro Kypca, a (opMHpoBaHHE JIOTUYECKUX YMEHUU
pacripesienaercsi He TOJBKO MO COJep KaTeNbHBIM JIMHUAM, HO U 10 rojam oOyuenus. ConepxxaHue
00pa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3ylnbTaTaM ocBoeHHMs DenepanbHOil paboueit
MIPOrpaMMBbl, pacrpeAeNéHHBIM 0 rojilaM o0y4eHus, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, MPUHIMIHAIBLHBIM BOMpocaM oOyuaroliuecss o0paliaiuch HEOJAHOKPATHO. DTO
MI03BOJISIET OPraHU30BaTh OBJIA/IEHUE TEOMETPUUYECKUMH MOHITUSMH U HaBBIKAMU II0CIIEI0BATEIBHO
U TOCTYMAaTeNbHO, C COOJIIOJICHMEM IMPHUHILUIA MPEEeMCTBEHHOCTH, a HOBBIC 3HAHHS BKJIIOYATh B
OOIIIyI0 CHUCTEMY TE€OMETPHUYECKUX TMPEJACTABICHUN OOYJarONINXCs, pacIIupsisi W Yriayomss e€,
00pa3ys MPOYHbIE MHO>KECTBEHHBIE CBA3H.

[lepexon K U3y4EeHUIO TEOMETPUHU Ha YIIIyOJEHHOM YPOBHE MO3BOJISIET:



co3iarth ychnoBUS A AuddepeHuuanuu  o0ydeHHs, IOCTPOSHHUS HHIMBUIYaIbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, 00EeCTIeUUTh YriIyOJIEHHOE N3yueHHE T€OMETPHH KaK COCTaBIISIONICH
yueOHoro npenmera «MaTemMaTukay;

MOATOTOBUTH OOYYAIOIIMXCS K MPOJOJDKEHUIO M3Y4YeHHs] MaTeMaTUKH ¢ y4&€ToM BbIOOpa
Oynymeir mpodeccun, obecrednuBas MPEEMCTBEHHOCTh MEXAY OOIMMM W MPOoQeCcCHOHATHHBIM
o0Opa3oBaHHUEM.

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

MNOACHUTEJBHASA 3AIINCKA

Y4eOHbli Kypc «BeposSTHOCTP M CTaTUCTUKa»  yIIIyOJIEHHOTO YpOBHS  SIBIISETCA
MIPOJOIDKEHHEM M PAa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca yriayOJ€HHOTO YPOBHS Ha YPOBHE
cpenHero oOmiero oOpa3oBaHusA. Y4YeOHBIM Kypc TMpeaHa3HaueH i (HOpMHpOBaHHS Y
o0Oy4aromuxcsi CTaTUCTMYECKON KyJIbTYyphl W TIOHMMaHUS POJM TEOPHUH BEPOSTHOCTEH Kak
MaTEeMaTHYeCKOro0 MHCTPYMEHTA Ui U3Y4YEHMsI CIydallHbIX COOBITUHM, BEJIMYUH U Ipoueccos. [Ipu
M3YYEHHH Kypca o0O0OramaroTcs NpPEACTaBICHUS OOYYaoIUXcs O METOAAX HCCIeOBAHUS
W3MEHUYUBOTO MUpPA, Pa3BUBACTCS MOHUMaHNE 3HAYMMOCTH M OOLTHOCTH MaTeMaTHYECKHX METOJOB
MMO3HAHMS KaK HEOThEMJIEMOM YaCTH COBPEMEHHOT'O €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUSL.

Conepxanue ydeOHOro Kypca HAlpaBJIEHO Ha 3aKpeIICHWE 3HAHWW, IOJYYEHHBIX IpH
M3Y4YEHUH Kypca Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, U HA Pa3BUTHE IPEACTABICHUHN O
CIIy4allHbIX BEJIMYMHAX U B3aUMOCBS3SX MEXKIYy HMUMHM HAa BAXKHBIX IPUMEpax, CHOKETbl KOTOPBIX
MOYEPITHYTHl U3 OKpy’Karolero mMupa. B pesynbTare y oOydaromuxcs JOKHO CHOPMHPOBATHCS
MpEeACTaBICHUE O Hauboyiee YHOTPEOUTENHHBIX U OOIMX MaTeMaTHYeCKUX  MOJENsX,
MCIOJIb3YEMBIX JJISl OTIMCAaHUsl aHTPOIIOMETPHUUECKHUX U IEMOTpapuiUeCcKUX BEITUYHH, OTPELIHOCTEN
B pa3jMyHbIE pOJia U3MEPEHUSX, JIUTEILHOCTH O€30TKa3HOM pabOThl TEXHHUUYECKUX YCTPOWCTB,
XapaKTepUCTHK MAcCOBBIX SBJICHUN M MPOLIECCOB B o01IecTBe. YUeOHbI Kypc sBiseTcsa 06a3oil s
OCBOEHHUSI BEPOSTHOCTHO-CTAaTUCTUYECKHX METOJ0B, HEOOXOIMMBIX CHELHMATUCTaM HE TOJbKO
MHXEHEPHBIX CHEUAIbHOCTEH, HO TaKKE COLUAIBHBIX M IICHXOJIOTMYECKUX, ITOCKOJIBKY
COBpPEMEHHBbIE OOIIECTBEHHbIE HAyKH B 3HAUMTENBHOM Mepe MHCIONB3YIOT ammapaTr aHajiu3a
OonbIIMX JaHHBIX. LIeHTpaabHYI0 YacTh y4eOHOIro Kypca 3aHUMaeT 0O0CYXJAE€HUE 3aKOHA OOJIBIINX
yrcen — (yHAaMEeHTaIbHOIO 3aKOHA ITPUPO/IbI, UMEIOIIET0 MaTeMaTUYECKYI0 (hOpMaIH3aluIo.

B coorBercTBUM C yKa3aHHBIMU LEISIMH B CTPYKType ydeOHOro kypca «BeposTHOCTb U
CTaTUCTHKa» Ha YIIYOJNEHHOM YypOBHE BBIJCNICHBI OCHOBHBIE COJIEpXKATEIbHbIC JIMHUU:
«CrnyyaifHble cOOBITHSI M BEpOATHOCTU» U «CiydaiiHble BETMUUHBI M 3aKOH OOJIBIIIMX YUCED.

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

Conepxanne mnuHUM «CryyailHble COOBITHS W BEPOSTHOCTH» CIY)KUT OCHOBOH ISt
(hopMHUPOBaHHS TIPEACTABICHUN O PACIIPECIICHHH BEPOSITHOCTEH MEXIY 3HAUCHHSIMU CITy4alHBIX
BEJIMYUH. BakHyIO 4acTh B 3TOM COJAEPKATEIBbHOMN JIMHUN 3aHUMAET U3YyYEHUE T€OMETPUUECKOTO U
OMHOMMAJIBHOTO pacHpeAeIeHUI U 3HAKOMCTBO C UX HETIPEPhIBHBIMM aHAJIOTaMH — ITOKa3aTeIbHBIM
1 HOPMAJIbHBIM paclpeieIeHUSIMH.

Templ, CBsI3aHHBIE C HENPEPHIBHBIMU CIyYalHBIMU BEIWYMHAMU W PaCIpPEACIICHUSIMH,
aKLUEHTUPYIOT BHHUMaHuE OOy4aloUIMXCs Ha OMNHCAHUM W HW3YYEHUU CIIYyYalHBIX SBJIEHUH C



MOMOIIBIO  HENpephIBHBIX  (YHKIUMHA. OCHOBHOC BHUMAaHHUE YICISICTCS I0KAa3aTEIBHOMY H
HOpMAaJILHOMY pacIIpeaeIICHUIM.

B yuebHOM Kypce mpeaycMaTpUBaeTCs O3HAKOMUTEIIBHOE W3YYCHHUE CBSI3U MEXKAY
CIIyYaiHBIMU BEJTUYMHAMHU M OIIMCAHUE 3TOM CBS3H C IMMOMOIIBI0 KOIPPHUIIMCHTa KOPPEIAIUHA U €ro
BBIOOPOYHOI'O 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 —
MOCJICZIOBATEIbHOCTh CIIYYalHBIX HE3aBUCHUMBIX COOBITHH, HACTYHAIOIIMX B CIUHHUILY BPEMCHH.
O3HakOMJICHHE C paclpeleiCHHEM BEPOSTHOCTEH KOJIMYECTBA TaKWX COOBITHI  HOCHUT
Pa3BUBAIOIINN XapaKTep U SABISETCS aKTyaJdbHBIM Ui OyAylux aOUTypHEeHTOB, OCTYMAIOMINX Ha
y4eOHBIC CIICITUAIBHOCTH, 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).

COJEPKAHUE OBYYEHUA
10 KJIACC

Yucsia ¥ BbIYUCICHUSA

Panmonaneubpie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, MPOIEHTHI, OCCKOHEUHBIE
nepuoanueckue apoodu. [IpumeHenue apoOel M MPOLEHTOB Ul PELeHUs MPUKIAJHbIX 3a7ad U3
Pa3IMYHBIX OTpacCiell 3HAaHUW U PeaJTbHON KU3HU.

JeiicTButenbHble uKcna. PanuoHanbHbIE W UppaloHalbHBIE 4YHcla. ApUpMETHYECKHEe
omnepaluu ¢ JEHCTBUTEIbHBIMU 4YHUCIaMH. MoOAynb AEHCTBUTEIBHOTO 4YHCIIa M €ro CBOWCTBA.
[TpuOnm:xEHHBIE BBIYUCIICHUS, IPABUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA pPe3y/bTaTa BEIUNCICHUM.

Crenenb ¢ nensiM mnokaszateneM. bunom HeroTona. Mcnonb3oBanue moaxoasimend (popMsl
3aMUCH ACUCTBUTENBHBIX YHCEI IS pEUICHUS] TPAKTUYECKHX 3a/1a4 U MPE/ICTABICHUS TaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaIbHOW CTETICHH U €r0 CBOMCTBA.

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

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

CuHyC, KOCHHYC, TaHT€HC, KOTaHT€HC YHCIIOBOTO aprymMeHTa. ApPKCHUHYC, ApKKOCHHYC H
ApPKTAaHI'€HC YHMCIOBOTO apryMEHTA.

YpaBHeHHsI M HEPABEHCTBA

ToxnaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHUE, KOpPEHb YpPaBHEHMS.
PaBHOCHIIbHBIE ypaBHEHUS U ypaBHEHUsI-ClieIcTBUsI. HepaBeHCTBO, pelieHne HepaBeHCTRa.

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

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHM, CONECPIKANTUNX CTENICHH U KOPHH.

Uppaumnonansusie ypaBHeHHs. OCHOBHBIE METO/bI PEIICHHS UPPALMOHATBHBIX YPABHEHHUIA.

[TokazaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PEILIEHUS [TOKA3aTEIbHBIX YPABHEHUN.



[IpeobOpazoBanme BeIpaXEHUH, COIEPKAIINX JTOTAPUPMBEI.

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

OcHoBHBIE TpUroHOMeTpuueckue ¢opmynsl. IIpeoOpazoBaHre TPUTOHOMETPHUUECKUX
BbIpa)KE€HMI. Pelienne TpUuroHoMeTpruueCcKuX ypaBHEHUM.

Pemienue cucteM JMHEWMHBIX ypaBHEHUM. MaTpuiua CUCTEMbl JIMHEWMHBIX YpPaBHEHUU.
Onpenenurens MaTpullbl 2X2, €ro reOMETPUUECKUI CMBICI U CBOMCTBA, BBIYUCIEHUE €T0 3HAUYEHUS,
IIPUMEHEHUE OIIPEAETUTENS ISl PEIICHUs CUCTEMbI JUHEHHBIX ypaBHEHUN. PelieHne mpuKia HbIx
3a7a4 C IMOMOIIbIO CHCTEMBbl JIMHEHHBIX YypaBHEHUU. lcciiemoBaHue IMOCTPOCHHONW MOJIENH C
MIOMOILIBIO MAaTPHI] U ONIPEACIIUTENECH.

IlocTpoeHne MaTeMaTU4YeCKMX MOJENEH pPEalbHOM CHUTyallud C IIOMOIIBK) YPaBHEHHU U
HepaBeHCTB. [IpuMeHeHre ypaBHEHMI U HEPABEHCTB K PEILIEHUI0 MAaTeMaTHYECKHUX 3aJad U 3a4a4
U3 pa3iMyYHbIX 00JacTel HAyKH U pealibHOM JKHU3HH.

DOYyHKUMH U TPaPUKU

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

Ob6nacTh ompenelneHus U MHOXKECTBO 3HadeHHH ¢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, KBaIpaTU4Hasi U APOOHO-IMHEHHAs (QYHKIHMU. DJIEMEHTapHOE HCCIEeNOBaHHE U
MOCTPOCHUE UX IPAPUKOB.

CrenenHass (QyHKIMS C HaTypajJbHBIM M IeJbIM MokazaresneM. EE cBoiicTBa M rpaduk.
CpoiicTBa U rpauK KOpHS N-Oi CTENEHU Kak (PYHKIMH OOpaTHON CTENEeHM C HaTypaJlbHbIM
ITOKa3aTeJeM.

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

TpuroHomerpuyeckass  OKpYXHOCTb, OIpEAEICHUE  TPUTOHOMETPUYECKHX  (PyHKUUH
YHUCJIOBOI'O apryMEHTA.

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

Hayana maTteMaTH4ecKOro aHajm3a

IlocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEH. MeTon MaTeMaTHYeCKOHN
UHAYKIMU. MOHOTOHHBIE U OrpaHMUYEHHBIE IIOCIEN0BATENBHOCTH. VcTOpus BO3HMKHOBEHUS
MaTeMaTHYECKOro aHAJIN3a KaK aHaJln3a 0ECKOHEUYHO MaJIbIX.

Apudpmernueckas M TreoMeTrpuyeckas — mporpeccuu.  beckoHeuHo — yObIBarolas
reomerpuueckas mnporpeccus. Cymma OeCKOHEYHO YOBIBaIOIIEH TI'€OMETPUUYECKON MpPOTPEeCcCHH.
JInHEeNHBIN U SKCOHEHIMAIBbHBIA pocT. Yncio e. @opmyna CloKHBIX NPOLEHTOB. Vcrons3oBanue
IIPOrPECCUU JISl PELIEHHS pEealIbHbIX 3a/1a4 MPUKJIIAJHOIO XapakTepa.

HenpepriBable GyHKIIMU U UX cBoicTBa. Touku pa3pbiBa. ACUMOTOTHI TpagUKOB (YHKIIHIA.
CpoiicTBa (QpyHKIMI HEMpepbIBHBIX Ha OTpe3ke. MeToj MHTEpBaJOB ISl PELIEHUS HEPaBEHCTB.
[IpumMeHeHne CBOWCTB HETIPEPBHIBHBIX (DYHKIMHN /TS peIeHHs 3a/1a4.

IlepBast 1 BrOopas mpousBoaHble (GyHKIMU. OrpeneneHue, TeOMETPUUECKUN U (PU3NUECKUI
CMBICIT TTIPOM3BOIHOM. Y paBHEHHE KacaTeIbHOM K TpaduKy (yHKITUH.

[IpousBonHbie 3neMeHTapHbIX (PyHKUMNA. [Ipon3BogHAs CyMMBbI, TPOU3BEACHUS, YACTHOTO U
KOMITO3ULIUH (DYHKITH.



MHo:xecTBa H JIOTHKA

MHoecTBO, onepaluy HajJd MHOXECTBAMHU U UX cBoicTBa. Jlnarpammbl Oiinepa—BeHnHa.
[IpuMeHEeHHE TEOPETUKO-MHOKECTBEHHOIO amnmnapara sl ONUCAaHUsA pPEaJIbHBIX IIPOLIECCOB H
SBJICHUM, TIPU PELIEHUH 3a]a4 U3 APYIHX y4eOHBIX PEIMETOB.

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

11 KJIACC

Yuciia 1 BBIYMCICHUS

Hatypanbuble u wnensle uyuciaa. [IpuMeHeHHe TNPU3HAKOB JEIMMOCTH LENbIX YHCEN,
Hanbonpmii obmuit genurens (manee — HOJ]) m Haumenpmee obmee kpatHoe (manee — HOK),
OCTAaTKOB IO MOJYJII0, aliroput™Ma EBknnaa 1s peiieHus 3a4a4 B LEbIX YUCIAX.

KommekcHple uucma. AnreOpanueckas ¢ TpUTOHOMETpUYecKas (OopMbl  3amucu
KOMIUIEKCHOTO 4Hucia. ApU(pMETHUECKHEe OIepalnuu ¢ KOMIUIEKCHBIMU uuciamu. M3o0pakeHue
KOMIUIEKCHBIX YUCEJ Ha KOOpAMHATHOM muiockoctu. Popmyna Myaspa. KopHu n-oil creneHu u3
KOMIUIEKCHOTO uuncia. [IpuMeHeHHe KOMIUIEKCHBIX YHCen s pemeHuss (U3MYecKux u
F€OMETPUYECKHX 3a/1a4.

YpaBHeHus U HepaBeHCTBA

Cucrema U COBOKYNHOCTb YPAaBHEHHMH M HEPAaBEHCTB. PaBHOCHUIIbHBIE CUCTEMBI U CHUCTEMBbI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT00op KOpHEW TPUTOHOMETPHUUYECKUX YPABHEHUH C IOMOIIBIO TPUTOHOMETPUUECKOM
OKpPY>XHOCTH. PellieHue TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METO/BI PELIEHUS TTOKA3aTENIbHBIX U JIOTAPU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METO/BI PELIEHUS UPPAIIIOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METO/IBI PEIICHUS CUCTEM M COBOKYIHOCTEW PAallMOHAIBHBIX, UPPALMOHAJIBHBIX,
MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX YPABHEHHIA.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMHu.

[IpumeHeHne ypaBHEHM, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMaTHUECKHX 3aJ1ad U 3a]a4
U3 Pa3IMYHBIX 00JIaCTel HAyKU U peabHOU KU3HU, HHTEPIIPETALUs ITOyYE€HHBIX Pe3yIbTaTOB.

DYyHKUMH U TPaPuKu

I'paduk xomnosunuu ¢yHkuil. ['eomerpudeckue oOpa3bl ypaBHEHUN W HEpPaBEHCTB Ha
KOOPJIMHATHOM IIOCKOCTH.

Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rPpaUKH.

I'paduueckue MeToabl pelieHus ypaBHEHUH U HepaBeHCTB. [ paduueckne MeTOIbl pereHHs
3aJ1a4 ¢ mapaMeTpamH.

Ucnons3zoBanne rtpadukoB (GYHKIUH I WCCIAEAOBAHHUS MPOIECCOB W 3aBUCUMOCTEH,
KOTOpPBbIE BO3HUKAIOT IPYU PEIICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEJAMETOB U PEATbHOM XKHU3HH.

Havana maTeMaTH4ecKoro aHajam3a

[IpumeneHne Mpou3BOJHON K MCCIENOBaHUIO (PYHKIMH HA MOHOTOHHOCTb U IKCTPEMYMBI.
Haxosxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAYECHUH HEMPEPHIBHON (DYHKIIMH HAa OTPE3KeE.

[IpuMeHeHne Mpou3BOIHOM ISl HAXOXKIACHUS HAWIYUIIEro pelieHus B MPUKIIAIHBIX 3a]a4ax,
JUISL OTIpEJIEJIEHUS] CKOPOCTH U YCKOPEHHSI Ipoliecca, 3a1aHHoro (opMysioi miu rpagukom.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. IlepBooOpa3HbIE 3IEeMEHTAPHBIX
¢dbynkumii. [IpaBuia HaxoXIeHUS TEPBOOOPA3HBIX.



Huterpan. ['eomeTpudeckuii CMbICT HHTErpasia. BeluncieHne onpeaenéHHOro HHTerpaia mo
¢dopmyne Heiorona-Jleitbuuna.
[IpumeHenne wuHTErpasa sl HAXOXKICHHS IUIOMAAeH TUIockux ¢uryp u o0bEMOB
TE€OMETPUUYECKUX TEll.
[Ipumeps! pemeHnit quddepeHnanbHbIX ypaBHEHHNH. MaTeMaTuiyeckoe MOJEIUpPOBaHUE
peanbHBIX MPOLECCOB C MOMOINBIO AU(PepeHIINATbHBIX YPAaBHEHUH.
COJAEP/KAHUE OBYYEHUA

10 KJIACC

IIpsimble ¥ IIOCKOCTH 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: IEPECEKAIOINECs, NapauleIbHbIE U
cKkpemuBaromuecs npsmele. [IpusHaku ckpemmBaromuxcs npsMbeiX. IlapamienbHOCTh TPSMBIX U
IJIOCKOCTEM B IPOCTPAHCTBE: MApaJUICNIbHBIE NPSMbIE B IPOCTPAHCTBE, NAPAIIEIBHOCTH TPEX
IPSIMBIX, IAPAJUIEIBHOCTD MPSMOU U INIOCKOCTHU. [[apannenbHoe u HEeHTpaIbHOE IPOEKTUPOBAHUE,
nzobpaxxenue guryp. OCHOBHbIE CBOWCTBA MapaJljIeIbHOIO MpoeKTupoBaHus. M3o0paxenue Gpuryp
B IApaJUICIbHOM NIPOEKIMUHU. YTJbl C COHANPABICHHBIMA CTOPOHAMH, YIOJ MEXKIY NPSAMBIMHA B
npoctpaHcTBe. [lapamnenbHOCTh IIOCKOCTEN: NapajulebHbIE TIJIOCKOCTH, CBOMCTBA MapaJuIeIbHbIX
iockocteil. [IpocTeiiine npocTpaHCTBEHHbIE (DUTYPBI HA MJIOCKOCTU: TETPa’Ip, Napasliesenune],
IIOCTPOECHUE CEYEHUM.

[IepneHMKyYIAPHOCTD NMPSAMON U IJIOCKOCTH: NEPHEHANKYJIAPHBIE NIPSIMbIE B IPOCTPAHCTBE,
IpsIMBIE TApAJUICNIBHBIE W NEPHEHAMKYJSAPHBIE K IUIOCKOCTH, IPU3HAK IMEPIECHINUKYISIPHOCTH
NpsIMOM W TUIOCKOCTH, TeopeMa O MNpAMON NepHeHAUKYISIPHONH IUIOCKOCTH. OpTOroHajabHOE
[IpOEKTUpOBaHUE. lIepeHaNKYIIAp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE
OT MPSIMOM JI0 MJIOCKOCTH, MPOEKIHS (GUTYphl HA IIOCKOCTb. [lepneHuKyIsIpHOCTh MIOCKOCTEH:
MIPU3HAK NEPIEHANKYIIIPHOCTH IBYX IUIOCKOCTEH. TeopeMa 0 TpEX NepneHANKYIIsIpax.

VYriael B IpOCTPAHCTBE: YroJl MEXIY MPSMOW U IUIOCKOCTBIO, ABYTPAHHBIA YroJ, JTUHEHHBINA
yrojl ABYTPaHHOrO yria. TpéXrpaHHbli M MHOrorpaHsHble yriel. CBONMCTBAa IIOCKMX YIJIOB
MHOrorpaHsoro yria. CBONCTBa IUIOCKMX U JABYI'PAHHBIX YIVIOB 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. [lapanienenumnesn, npsMoyroabHbIN
napajuieJIenuIe] u ero ceorcrea. Kpardaiiine mytn Ha MOBEPXHOCTH MHOTOTpaHHUKa. Teopema
Oiinepa. [IpoctpancTBennas teopema [ludaropa. [Tlupamuga: n-yroapHast mupamuia, MpaBUIbHAS U
yceu€HHas nupamusl. CBolicTBa pédep M OOKOBBIX IpaHell MpaBUiIbHON nupaMuibsl. [IpaBuibHbIE
MHOTOTPaHHUKHU: TpaBWIbHAs NpU3Ma W MpaBWIbHAs NUpPaMUJa, IpaBWIbHAs TPEYrojbHas
nupaMuia U TpaBUIBHBIA TeTpadnp, KyO. IlpeacraBieHue o mNpaBWIBHBIX MHOTOTPAHHUKAX '
OKTasp, JOJEKadIp U UKOCAIP.

Bbruuciienue 31eMEeHTOB MHOTOTpAaHHHMKOB: pEOpa, nuaroHanu, yrisel. [lnmomans OoxoBoO#
MOBEPXHOCTU U TIOJIHOIM MOBEPXHOCTHU MPSIMOM MPHU3MBI, IUIOIIAb OCHOBaHMA, TeopemMa 0 OOKOBOH
MOBEPXHOCTU TMPsAMON TMpu3Mbl. [lmomans OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH MPaBUILHOMN
MIUPaMUJIBI, TEOpEMa O IUIOIIAN YCEYEHHON TUPAMUIBL.



CumMeTrpusi B TPOCTPAHCTBE. OJIEMEHTHl CHUMMETPUU TPaBUIbHBIX MHOTOTPAHHUKOB.
CumMeTpuss B NPaBWJIBHOM MHOIOTPaHHHMKE: CHMMETPHsI HNapajulelienuIena, CHUMMETPHs
IIPaBUJIBHBIX [IPU3M, CHMMETPHUS IIPABUIIBHON TUPAMUBL.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

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

11 KJIACC

Tena BpaleHnus

[loHATHA: UMIMHIpPUYECKasT IOBEPXHOCTb, KOHHYECKas IIOBEPXHOCTh, cepuueckas
IIOBEPXHOCTh, 00pazyromue noepxHoctei. Tena BpalieHus:: UMIMHIP, KOHYC, YCEUEHHBIH KOHYC,
cdepa, map. B3anmuoe pacnonoxenue chepbl U IUIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe.
N300pakeHue Ten BpalleHus Ha MI0CKOCTU. Pa3BépTka mummHapa 1 KoHyca. CummMerpus chepsl u
niapa.

O6BvéMm. OcHoBHble cBoWcTBa 00bEMOB Ten. Teopema 00 00BEME NPSAMOYTOJIBHOTO
napajuienenunena v ciueActBus u3 He€. OOBbEM NpsIMOM M HAKIOHHOW NPU3MBI, LWIMHIpA,
nupamMuibl 1 KoHyca. O0bEM 11apa U IapoBOT0 CETMEHTA.

KomOuHanumu Ten BpalieHuss U MHOrorpaHHukoB. Ilpu3ma, BmucaHHas B LMJIMHAD,
olnucaHHas okoJio nuianHapa. [lepeceuenne chepsl u mapa ¢ miockocTero. Kacanue mapa u cdepsl
IUIOCKOCThIO. [lOHATME MHOrOrpaHHUKa, ONUCAHHOIO OKOJO cdepsl, cheppl, BOUCAHHOH B
MHOTOTPaHHUK WX TEJIO BPALLEHUS.

[Tnomanas MOBEPXHOCTH LWIMHApA, KOHYyca, miomans chepsl u e€ yacreil. Ilogobue B
npoctpaHcTBe.  OTHomeHue  00BEMOB, MIoLajedl  MOBepXHOCTEH  MOAOOHBIX  uryp.
[IpeoOpa3oBanue mnogoOusi, romoreTHs. PerieHue 3agad Ha IUIOCKOCTH C HCIOJIb30BAHHUEM
CTEpPEOMETPUUECKIX METOJIOB.

[TocTpoeHne ceueHnii MHOTOIPAaHHUKOB U TE€J BPAILlCHUs: CEUEHHs LMIMHIpA (MapaiebHO
U NEPIEHIUKYJIIPHO OCH), CEUEHHUS KOHyca (MapajuiebHblE OCHOBAaHMIO M IPOXOMAILIUE Yepe3
BEPILMHY), CEYECHUs IIapa, METOJbl MOCTPOCHHS] CEYEHHIl: METOJ CIEeAO0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMSI, METO/I IEPEHOCA CEKYIIEH MITOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bextopsl B mpocTtpancTBe. Onepannu HajJ BEKTOpaMHU. BEKTOpHOE YMHOKEHUE BEKTOPOB.
CBoiicTBa BEKTOPHOTrO YMHOXeHHUA. IIpsMoyronpHas cucTteMa KOOPJAMHAT B IPOCTPAHCTBE.
Koopnunatsl Bektopa. Pasznokenue Bektopa mo 0asucy. KoopanHaTHO-BEKTOPHBIM METON MpH
pELIEHNN T€OMETPUUYECKUX 3a/1a4.

JBHKEeHHS B IPOCTPAHCTBE

JIBxenus nipoctpanctBa. Otobpaxkenus. JIBuxeHus U paBeHCTBO puryp. OOmume cBOCTBa
JIBWO)KEHUW. Buapl NBWKEHUI: MapajuieNibHbIM MEPEHOC, LEHTpajdbHAas CUMMETpHUS, 3€pKajlbHas
CUMMETpHSI, TOBOPOT BOKPYT Ipsimoii. [IpeoOpazoanust momgooust. [1psimas 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. [[epeBbsi.

CrnyuaiiHple SKCIIEPUMEHTHI (OMBITBI) U CIy4alHBIC COOBITHUS. DJIEMEHTApHBIE COOBITHS
(ucxonpl). BeposiTHOCTH citydaiiHOro coObITHs. BiIM30CTh 4acTOTBI M BEPOATHOCTH COOBITHH.
CrnyyaiiHble OTBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.

Onepanuu HaJx COOBITUSIMU: IepeceueHue, OOBbEAMHEHHE, MPOTHUBOIOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. opmyrna coKeHUs BEPOSATHOCTEN.

VYcnoBHas BEPOSTHOCTb. Y MHOKEHHE BEPOSATHOCTEM. J[epeBO CIlydallHOTO HKCIIEpUMEHTA.
®opmyna nonHou BepostHocTH. Popmyna baiteca. HezaBucumbie coObITHS.

bunaphblii crmyuyaliHblii ONBIT (MCHBITaHHE), yCHeX M Heynada. He3aBUCUMBIE HCIIBITAHMS.
Cepuss HE3aBHCHUMBIX HCIBITAaHUN a0 TepBoro ycmexa. IlepecranoBkun u (akropuan. Yucio
coueranuii. Tpeyronpauk [lackans. @opmyna 6unoma HeroToHa.

Cepust He3aBUCHMBIX uchbiTaHuid  bepuymnu. CrydaiiHblii  BBIOOD Y3  KOHEYHOM
COBOKYIHOCTH.

Cnydaiinass BenuumHa. Pacmpenenenue BeposiTHOCcTei. Jumarpamma pacrnpeercHusl.
Onepauuu Hajg ciay4dailHBIMH  BenMyuMHaMu. buHapHas ciyvaiiHas BenuuuHa. [Ipumepsl
pacnpeselieHnui, B TOM YHCIie TeOMETPUIECKoe U OMHOMUAIBHOE.

11 KJIACC

CoBMecTHOE pachpefereHue JIByX CIy4alHbIX BeIWYMH. He3zaBucumble ciydaiiHble
BEJINYMHBI.

MaremaTnueckoe  OXHUJaHME ciay4daiHOW  BenmuuuHbl  (pactpeneneHus). [Ipumepst
MPUMEHEHHUs] MaTeMaTHYeCKOro OKUAAaHUs (CTpaxoBaHUE, JoTepes). MaTeMaTuyeckoe OXXKuIaHue
OMHApHOW ciyyallHOM BeJWYUHBL. MaTeMaTHuecKoe OKHUJAHHUE CYMMBI CIIy4YalHBIX BEIHYHH.
MatemaTuueckoe 0XKHIaHie TEOMETPUUYECKOTr0 U OMHOMUAIILHOTO paclpeesieHuH.

Jlucniepcust U CTaHAApTHOE OTKJIOHEHHUE CIy4aiHOM BeIMuuHbI (pacnpeaenenus). Jucnepcus
OMHApHOM ciay4yaiiHON BeTMUMHBL. MaTeMaTHuyeckoe 0KUIaHue MPOU3BEICHHS U TUCTIEPCUS CYMMBI
HE3aBHCUMBIX CIy4YallHbIX Benu4uH. Jlucrmepcuss M CTaHJapTHOE OTKJIOHEHHWE OMHOMHAIBHOTO
pacnpenenenus. /lucnepcus U CTaHAAPTHOE OTKIOHEHHE F€OMETPUYECKOTO PaCIIPEICIICHHUS.

HepaenctBo UeOrimépa. Teopema YeObiméBa. Teopema beprymmu. 3akoH OONBIIMX YUCEI.
Bribopounsiii MeTon uccinenoBanuii. Beibopounsie xapaktepucTuki. OleHHBaHUE BEPOSITHOCTU
COOBITHS 1O BBIOOPOYHBIM JaHHBIM. [IpoBepka MpoCTEHIIMX TUIMOTE3 C MOMOILIBI0 H3YyYEHHBIX
pacrnpeieneHuil.

HenpepsiBable ciydaiinble BenuuuHblL. [Ipumepsl. DyHKIUSA IUIOTHOCTH BEPOATHOCTHU
pacnpeneneHus. PaBHOMEpHOE paclpeneneHue M €ro CBOWCTBA. 3aJauyd, NPUBOIAIINE K
[TOKA3aTEIbHOMY pACHpENeNICHUI0. 3aJauyd, IPHUBOASIIAE K HOPMAJIBHOMY pPacHpeleiIeHUI0.
@OyHKIUSA IUIOTHOCTH BEPOATHOCTH IIOKA3aTENBbHOTO paclpeneneHus, (QyHKIUS IUIOTHOCTH
BEPOSITHOCTH HOPMaJILHOIO pacmtpeacieHus. OyHKIMS IUIOTHOCTM M CBOWCTBA HOPMAJIBHOIO
pacrpeneneHus.

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



KoBapuanmsi naByx caydailHbiX —BenuumH. KosdduimeHT nuHEHHON  KOPPETsINu.
CoBMmecTHBIE HAOMIOJCHUS JBYX BelU4MH. BriOopounslii ko3dduuument xoppemsuuu. Paznuune
MEXIy JIMHCWHOW CBSA3bI0 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 OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OPMUPOBAHHOCTh ~ TPAKIAHCKOW  IMO3HMIMK  OOy4alomerocss Kak aKTHBHOIO U
OTBETCTBEHHOTO 4YJIEHA POCCHUHCKOTrO OOIIecTBa, MPEJCTaBICHHE O MATEMaTHMYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYpP, SBJICHHM, NpOIEAyp TpakIaHCKOTO o0OIecTBa
(BBIOOPHI, OMPOCHI W JIPYroe), YMEHHME B3aMMOJIEHCTBOBATh C COIMAIBHBIMH HMHCTUTYTaMHU B
COOTBETCTBHUH C UX (PYHKIMSIMHU U HAa3HAYCHHCM;

2) IATPUOTHUYECKOT0 BOCTIMTAHMS:

c(OPMUPOBAHHOCTh POCCUHUCKON TPAKIAHCKOM HICHTUYHOCTH, YBKEHHUS K IMPOLLIOMY 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 JTYXOBHBIX IIEHHOCTEH pOCCUICKOro Hapoa, chopMHUPOBAaHHOCTh HPABCTBEHHOI'O
CO3HAHUS, STUYECKOTO MOBEIEHHUS, CBI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JIOCTHKEHUN HAYKH
U JeSTEIBHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIA/Ia B IOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTUYEeCKOro BOCTIUTAHMS:

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

5) ¢pusuveckoro BoCHUTAHMSA:

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHITh MaTeMaTHYEeCKHE 3HaHUS B MHTEpPECAX 37J0POBOTO U
Oe3omacHOTO 00pa3a KU3HH, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 370POBBIO (3710pPOBOE MHUTAHHE,
cOamaHCUpPOBAaHHBINA PEXUM 3aHATHI U OTJbIXa, peryisipHas pusndeckas akTUBHOCTh), (pU3nveckoe
COBEPILIEHCTBOBAHUE MPHU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIBLHOMN JESITENIBHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K TPYAY, OCO3HAHHWE IIEHHOCTH TPYAOTIOOUS, MHTEpEC K pa3IudHbIM chepam
poeCCUOHAIBHON JIeATEIbHOCTH, CBSI3aHHBIM C MAaTeMAaTHKOW W €€ TPWIOKEHUSIMH, YMEHHE
COBEpIIIaTh OCO3HAHHBIN BBHIOOP Oymymiel mpodeccuu U pearn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE
IJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHYECKOMY OOpa3oBaHUIO W CaMOOOpa3OBaHUIO Ha
MPOTSDKEHUM BCEH KU3HHM, TOTOBHOCTh K aKTHBHOMY YYAacCTHIO B PEIICHUM TMPAKTHYCCKUX 3a]ad
MaTeMaTU4eCKOW HalpaBIEeHHOCTH;

7) 3K0JIOTMYECKOT0 BOCTINTAHUS:

cOPMUPOBAHHOCTh  OKOJIOTMUECKON  KYIbTYphl, TOHHUMAHHE BJIUSHHUS  COIHAIBHO-
SKOHOMHUYECKHX MPOLECCOB HAa COCTOSHHME NPUPOJHOM W COLMAIBHOM Cpelbl, OCO3HAHHE
rJI00aTFHOTO XapakTepa dKOJOTHYECKUX MPOoOJIeM, OpUEHTAlUsl Ha MPUMEHEHHE MaTeMaTHUYeCKUX



3HAHWH JJIs1 peIIeHUs 3a/1ad B 00JIACTH OKPY’KAIOIICH Cpeibl, TUITAHUPOBAHUE TTOCTYIIKOB U OIICHKU
HX BO3MOXHBIX IOCJIEICTBUI JJIs1 OKPYKAIOLIEH CpEIbL;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ ¥ OOIIECTBEHHOM MPAKTHKHW, IOHMMAaHKE MAaTeMaTUYECKOW HAyKH Kak c(epbl Y4eI0BeUeCKOM
JeSTeIbHOCTH, STANlOB €€ Pa3BUTHUS U 3HAYMMOCTH JJIs1 Pa3BUTHS [UBUIIN3AIUH, OBIIAICHUC SI3BIKOM
MaTEeMaTHKd W MaTEeMAaTHYECKOH KyIbTypOll KakK CpEJICTBOM IIO3HAHWUS MHpPA, TOTOBHOCTH
OCYIIECTBJISITh MTPOCKTHYIO ¥ UCCIIEIOBATEILCKYIO IEITEIbHOCTh HHIUBUIyaJIbHO U B TPYIIIIC.

METAIIPEIJMETHBIE PE3YJIbTATbBI

Ilo3naBaTenbHbIC YHHBepPcAJIbHbIE YUeOHbIe NeliCTBUS

Ba3oBble 1oruyeckue geiicTBUA:

BBUSIBJIAITh W XapaKTepU30BaTh CYIIECTBEHHbIC IPU3HAKM MaTEeMAaTHYECKUX OOBEKTOB,
MOHATUM, OTHOLIEHUN MEXy MOHATUAMH, (POPMYJIUPOBATh OIPEIEICHHS IOHATUIH, YCTaHABIUBATh
CYIIECTBEHHBIN MPHU3HAK KiIacCH(UKAIMK, OCHOBAHUS Uil O0OOOIICHUS W CPAaBHEHHS, KPUTEPUHU
IIPOBOJIMMOI0 aHAJIN3a;

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

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

JIeNlaTh BBIBOJIBI C HCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JAE€IYKTHUBHBIX U WHAYKTHBHBIX
YMO3aKII0YeHUH, YMO3aKIIFOUEHUH 10 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSTENBHO JOKA3aTEeIbCTBA MaTEMaTHUYECKUX YTBEPKACHUN (IpsIMbIE U OT
IIPOTUBHOIO), BBICTPAWBAaTh  apryMEHTALMI0, IMPUBOAUTH IPUMEPHI M  KOHTPIPHUMEPHL,
000CHOBBIBAaTh COOCTBEHHBIE CY)KICHUS U BBIBOJIBI,

BbIOMpATh CcrOcOo0 perieHust yueOHOH 3ajaun (CpaBHMBATh HECKOJIBKO BapUAHTOB PEIICHUS,
BbIOMpaTh HanOoJIee MOAXOAIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbCKue 1eHCTBUA:

HCIOJIb30BaTh BOIPOCHl KaK HCCIIEAOBATENLCKUNH MHCTPYMEHT IMO3HAHMA, (POpPMyIUpOBaTh
BONIPOCHL, (PUKCHPYIOIIME MPOTUBOpEUYHE, Mpo0ieMy, YCTaHaBIMBaThb MCKOMOE M JIaHHOE,
(bopMHpPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

IIPOBOAUTH  CAMOCTOATENBHO  CIUIAHUPOBAHHBIM  JKCIIEPUMEHT,  MCCIENOBAHUE 11O
YCTAQHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKOro OObBEKTa, SBICHHs, NPOIECcCa, BbISBICHUIO
3aBUCHUMOCTEH MeXIy 00bEKTaMu, SIBJICHUSIMH, IPOLIECCAMU;

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

MIPOTrHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIIECCA, a TAK)KE BBLABUTAThH MPEATIONOKEHHS O €T0
Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmanmeii:

BBISIBIIATH 1e(UIIUTHI MH(OPMAIMH, AAHHBIX, HEOOXOAWMBIX ISl OTBETa Ha BOMPOC W IS
peLeHus 3a/1a4H;



BBIOMpaTh  MHPOpPMAIMIO W3  WCTOYHWKOB  PAa3IMYHBIX  TUIIOB,  aHAIW3HPOBATH,
CUCTEeMATHU3UpPOBaTh W  HWHTEPIPETHPOBATH HWH(GOPMAIMIO Pa3NUYHBIX BUAOB U  QopMm
MIPE/ICTABIICHHS;

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

OIICHUBATh HAAEKHOCTh MH(DOPMAIIMH IO CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM KPHUTEPHUSIM.

KoMMyHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe /1eiiCTBUSA

O01menmne:

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

B XOA€ OOCYXICHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TeMbl, MPOOIEMBI,
peraeMoi 3a/lauu, BBICKA3bIBAaTh WJICH, HAICJICHHBIC HAa ITOMCK PEIICHUS, COIMOCTAaBJISATh 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 3aJadd, OSKCIEPHUMEHTa, HCCIEeIOBaHUS, IPOEKTa,
CaMOCTOSITENILHO BBIOUPATh (POpMAT BBICTYIUICHUS C YYETOM 3a/lay MPE3eHTAlUd U 0COOEHHOCTEH
ayJIUTOPHH.

PeryasiTuBHbIe yHHBepcaabHbIe y4eOHbIe AeiicTBUSA

Camoopranmu3anus:

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

CaMOKOHTPOJIb, JMOIHOHAJILHBIH HHTEJIEKT:

BJIaJIeTh HABbIKAMH MO3HABaTEIbHOM pe(eKCHM KaK OCO3HAHUS COBEPILAEMBIX JIEHCTBUN U
MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BJIAJETh CIIOCOOAMH CaMONPOBEPKHU, CAMOKOHTPOJIS
IpolLecca 1 pe3yJsibTaTa pelieHusl MaTeMaTH4eCKON 3a/1auH;

IIPEIBUJIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IpH PEUIEHMHM 3aJadyd, BHOCHUTH
KOPPEKTHBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBbCTB, JAHHBIX, HAWIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa LEIU U YCIOBUSM, OOBSICHITh NPUYUHBI TOCTHKEHUS
WIA HEJIOCTHKEHHS PE3ylbTaTOB  JESATEIbHOCTH, HAXOAWTh OHIMOKY, JaBaTh OILEHKY
IPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITEILHOCTD:

MOHUMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M WHAMBUAYAIbHOH pPabOTHI Mpu
pemieHMM y4eOHBIX 3ajgad, MNPUHUMATh 1€1b COBMECTHOM JI€ATEIbHOCTH, IUIAHUPOBATh
OpraHU3alMI0 COBMECTHOH paboThl, pachpenensTb BHIbI paboT, JOroBapUBaThCS, OOCYXKIATh
MPOIIECC U pe3yabTaT padoThl, 0000IIaTh MHEHUST HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboTel (0OCYKIAeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYPMBI» U UHBIE), BBIIOIHATH CBOIO YaCTh PaOOTHI U KOOPJHMHHUPOBATH CBOU JICHCTBUSA C IPYTUMHU
YyjieHaMH KOMAaH[bl, OLEHHBATh KadeCTBO CBOET0 BKJIaga B OOLIMI MPOAYKT MO KPHUTEPHSM,
c(OpMyIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBHSL.



INPEAMETHBIE PE3YJIBTATbBI

K konmy oOyuyenus B 10 Kiacce OOyYarOIMICS TONYYUT CIEAYIOIINME TPEAMETHBIC
pe3yabTaThl MO OTACNBHBIM TeMaM paboueil mporpammbl y4eOHOTO Kypca «Anredpa M Hadaja
MaTEeMaTHYECKOr0 aHaJINU3a»:

Yuciia 1 BBIYMCICHUSA:

CBOOOJHO OIEPHUPOBATH MOHATHSIMU: PALMOHATBHOE YHCIO, OECKOHEYHas MepuoanvecKas
Jpo0Ob, IPOLEHTHI, UPPALMOHAIILHOE YHMCII0, MHOXKECTBA PALIMOHAIBHBIX U JEHCTBUTEIbHBIX YUCEIL,
MOJTyJIb I€HICTBUTEJIBHOTO YHCIIa;

IPUMEHATh APOOU U HPOLEHTHI JUIs PELIeHUs MPUKIAAHBIX 3a/lad U3 Pa3JIMYHbIX OTpaciieit
3HaHUH U PEaJbHOM )KU3HU;

MPUMEHTh NPUONMKEHHBIE BBIYMCIEHUS, IPaBWJIA OKPYIVIEHHS, NPUKUIKY U OLIEHKY
pe3yibTaTa BBIYMCICHUH;

CBOOOJHO ONEpPUPOBATH IOHATHEM: CTENEHb C LEJbIM II0Ka3aTelieM, MCII0JIb30BaTh
MOIXOAANIYI0 (OpMy 3amucH JEHCTBUTENBHBIX YWCEN I PEIICHHS MPAKTHUYECKUX 3a1ad
IIpE/ICTaBICHUS] JaHHBIX;

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

CBOOO/THO OIIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIBHBIM I10Ka3aTelNeM;

CBOOOJHO OIEPHUPOBATH TOHATHIMH: JIOTapU(PM dYHCIa, ACCATUYHBIE W HATypaJIbHBIC
J0rapuQMmBbl;

CBOOOJHO OIEpPUPOBATh MOHATUSAMHU: CHHYC, KOCHHYC, TAHI€HC, KOTAHI'€HC YHCIOBOTO
apryMeHTa;

OTIepUPOBATh MOHATUAMU: APKCUHYC, ApPKKOCUHYC M apKTaHT'€HC YHCIOBOTO apryMeHTa.

YpaBHeHus U HepaBEeHCTBA:

CBOOOJHO OINEPUPOBATH MOHATHSIMHU: TOXIECTBO, YPaBHEHUE, HEPABEHCTBO, PAaBHOCUIIbHBIC
YPaBHEHUS U ypaBHEHUS-CIICACTBHS, pABHOCUIIbHBIE HEPABEHCTBA,

MPUMEHSTh pa3IMYHble METOJbl PpEHIEHHUs] PpalUuOHAIBHBIX W JPOOHO-pallOHaIbHBIX
YpaBHEHU, TPUMEHATh METOJI UHTEPBAJIOB JIJISl pELIEHHS] HEPAaBEHCTB;

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

CcBOOOZIHO  ONEepUpoBaTh MOHATUSMM: CHUCTEMa JIMHEWHBIX ypaBHEHHUH, MaTpula,
ONpPEAEIUTENb MaTpUIBl 2 X 2 KW €ro TEOMETPUYECKHUH CMBICH, HCIIOJIb30BAaTh CBOMCTBA
onpeaenuTens 2 X 2 s BBIYMCICHUS €ro 3HAueHUs, MPUMEHSTH ONPENEIUTENN UIsl PELICHUS
CUCTEMBbl JIMHEHHBIX YPaBHEHWUH, MOJIEIMPOBATh pEallbHble CUTYallMd C IOMOUIbIO CHCTEMBI
JUHENHBIX ypaBHEHUH, cCe10BaTh MOCTPOCHHbBIE MOJIENN C IIOMOIIBbIO MAaTPUIl U ONpeAeuTeNeH,
MHTEPIPETUPOBATH MOTYYEHHBIN PE3YNbTaT;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU JIJIs TPpeoOpa30BaHUs BEIpaKEHU,

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

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

CBOOOHO ONEPUPOBATDH MOHATUSMU: UPPALMOHATIBHBIE, IOKA3aTEIbHBIC U JIOrapu(pMHUUYECKHE
YpaBHEHMsI, HAXOAUTh HMX PELIEHUS C IOMOIIBIO PABHOCHIBHBIX IE€PEXOJOB WM OCYLIECTBIIASA
MPOBEPKY KOPHEH;



IPUMEHATb  OCHOBHBIE  TPUIOHOMETpHUYEecKHMEe  (GopMyidbl Ui IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAXKEHU;

CBOOOZIHO  ONEpUpOBaTh IOHATHEM: TPUIOHOMETPUYECKOE YpaBHEHHE, IPUMEHATH
Heo0XoanMble (OPMYIIbI TSl PEILIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUM;

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

DOyHKUUH U rpapuku:

CBOOOJHO ONEpPUPOBATH MOHATHAMM: (YHKIMS, cHOcoObl 3agaHus (QYHKIMM, B3aUMHO
oOpatHble (YyHKIMHM, KOMOO3HMLHUSA (YHKIUHA, rpaduk (yHKINUU, BBHIIOIHATH AIIEMEHTApHBIC
npeoOpa3oBanus TpaguKoB (yHKIIHIA;

CBOOOJHO ONEPUPOBATH IOHATHAMM: O0OJACTh OIpPENe]IEHUs] M MHOXKECTBO 3HAa4YEeHUH
GbyHKUIMHU, HYTH QYHKLINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOZIHO OIEpUPOBaTh IOHATHUSAMHU: UETHbIE M HEUYETHBIE (PYHKIMM, NEPUOAUYECKUE
(GyHKINUH, TPOMEKYTKH MOHOTOHHOCTHM (YHKIMHM, MAaKCUMYMbl W MHHUMYMBI (YHKIUH,
HauOoJIblIee U HaUMEHblIee 3HaYeHne PYHKIIUU Ha IPOMEKYTKE;

CBOOOJHO ONIEpUPOBaTh MOHATHSAMU: CTEHNEHHas (YHKIUS C HaTypajbHbBIM M LEJbIM
nokaszaresuem, rpaduk creneHHON (QyHKIMU ¢ HaTypaJIbHbIM M LIEJIBbIM [TOKa3aTeneM, rpauk KopHs
N-oii cTeneHu Kak (PyHKIMU OOpaTHOM CTENEHH C HaTypaJlbHbIM IOKa3aTelleM;

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

CBOOOJHO OIEpPUPOBATH MOHATHSMHU: IOKa3aTelbHas M Jorapupmuueckas (QpyHKIUH, UX
CBOMCTBa U rpaMKH, UCIOJIB30BaTh UX I'padUKH ISl pEIIeHNs YpaBHEHUN;

CcBOOO/ZIHO OINEpPUPOBAaTh MOHSTUSIMH: TPUTOHOMETPHYECKAs] OKPYKHOCTb, OIpPEIEICHUE
TPUTOHOMETPHUECKUX (DYHKIIUN YHUCIOBOTO apryMeHTa;

UCMOJb30BaTh TpapUKU (QYHKUMH A7 HMCCIEIOBAHUS MPOIECCOB M 3aBUCUMOCTEH INpHU
pelIeHnr 3aJad W3 APYTrux y4yeOHbIX NPEIMETOB U pealibHOM KW3HHU, BbIpaXkaTh (opmyrnamu
3aBUCHUMOCTH MEXy BETUYUHAMU;

Havajna maTeMaTH4eCKOro aHAJIM3a:

CBOOOJHO OINEpPHUPOBATH MOHATHAMU: apudMeTHueckass M TeOMeTpHuYecKas MpOorpeccus,
OecKOHEYHO YOBIBaroIlasi reoMeTpUYecKasl MpPOrpeccHsi, JUHEWHbIM M 3KCIOHEHIMANIbHBIN POCT,
(bopMyIa CI0XKHBIX MPOIEHTOB, UMETh MPEACTABIECHUE O KOHCTAHTE;

HCIIOJIb30BaTh IPOIPECCUU ISl PELIEHMsI pEAJIbHBIX 33/]1a4 IPUKJIAJHOTO XapaKkTepa;

CBOOOJHO  ONEpPHpPOBATh  MOHATHUSAMH:  IIOCIEIOBATEIbHOCTb,  CHOCOOBI  3a/aHUs
MOCJIeI0BATEIbHOCTEH, MOHOTOHHBIE W OIpPAaHUYEHHBIE IOCIEI0BATEIbHOCTH, TOHUMATh OCHOBBI
3apO’KJICHUS MaTEMaTHYECKOT0 aHaIn3a Kak aHainn3a 0ECKOHEYHO MaJIbIX;

CBOOOJHO OIEpPHUPOBATH TMOHATHSAMU: HENpepbIBHbIE (DYHKIMH, TOYKM paspbiBa rpadukxa
(byHKIMH, aCHMOTOTHI Tpaduka GyHKINH;

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

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

BBIUUCIIATh IIPOU3BOJHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO U KOMIIO3UIMM IBYX (PYHKIUI,
3HATh POU3BOHBIE FTIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BATh TEOMETPUUYECKHIM U (PU3NUECKUI CMBICT IPOU3BOTHOM JIJIsl pEILICHHS 3a/1a4.



MHo:xecTBa M JIOTHKA:

CBOOO/IHO OMEPUPOBATH MOHATUSIMU: MHOKECTBO, OTICPAIIUU HAJl MHOKECTBAMU;

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

CBOOOJTHO ONEPHPOBATh TOHATHAMHU: OIpeAeNieHne, TeopeMa, YypaBHEHHE-CIICIICTBHE,
CBOMCTBO MaTeMaTHYECKOTO OOBEKTA, IOKA3aTEIhCTBO, PABHOCWIBHBIC YPABHCHHS M HEPABCHCTBA.

K xonmy oOyuenus B 11 kiacce oOydYaromuiCs TMOJNYYUT CICAYIOIIME MPEAMETHBIC
pe3yabTaThl MO OTISILHBIM TeMaM pabouell mporpamMMmbl y4eOHOTo Kypca «Aunredpa M Hadana
MaTEeMaTHUECKOT'0 aHAIH3a:

Yucaa ¥ BLIYUCTICHHS

CBOOOJITHO ONEPUPOBATH MOHATUSIMU: HATYPAIBHOE U LIEJI0€ YHCIIO, MHOXKECTBA HATYPAIbHBIX
Y LEJIbIX YHCEeJI, UCIOJIb30BaTh NMpu3Haku aenumoct 1enbix yucen, HOJ nu HOK naTypanbHbIX
Yyycen IS pelieHus 3a1a4, MPUMEHATh alroput™ EBkiunna;

CBOOOJITHO OMEPUPOBATH MOHATHEM OCTaTKa MO MOYJIO, 3aIIMChIBATh HATypaJbHbBIC YHCIIa B
Pa3IMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

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

YpaBHeHNsI U HEPABEHCTBA:

CBOOOJTHO OTMIEPUPOBATH MOHIATUIMU: UPPAIIMOHATIbHBIE, TTOKA3aTeJIbHBIC U JIOTapUPMUIECKUe
HEpPaBEHCTBA, HAXOJIUTh UX PEIICHUS C TTIOMOIILIO PABHOCUIIBLHBIX TIEPEXO/IOB;

OCYIIECTBISATH OTOOP KOPHEH MPU PEIIEHUU TPUTOHOMETPHUIECKOTO YPAaBHEHUS;

CBOOOJTHO OMEpPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSTH
HE0OX0UMBbIe (POPMYIIBI JJISI PEIICHUS OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO OMEpPUPOBATH MOHATUSMHU: CUCTEMAa M COBOKYITHOCTH YpPaBHEHHIl UM HEPAaBEHCTB,
PaBHOCUJIBHBIE CHCTEMBI U CHUCTEMBI-CIEICTBUS, HAXOJIUTh PEIICHHUS] CUCTEMBbI U COBOKYITHOCTEN
palMoOHAIBHBIX, UPPAIMOHATBHBIX, TTOKA3aTEIbHBIX U JJOTapU(MHUUECKIX YPAaBHEHUN U HEPABEHCTB;

pemarh  palMoHAJbHBIE, UWpPpAlMOHATIbHBIE, TOKa3aTeNbHbIE, JIOTApUPMUUYECKUE U
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIep Kalllie MOJYJIN U NTapaMeTphl;

MPUMEHSITh rpaduueckre METObI AJIs PelIeHUs] YpaBHEHU U HEPABEHCTB, a TakKKe 3a7ad C
rnapameTpamu;

MOJICIUPOBAThH peajbHbIC CUTYAI[MU Ha SI3bIKE aJIreOpbl, COCTABJIATh BBIPAKEHUS, YPABHEHUS,
HEpPaBEHCTBA U 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 KOMITO3UIIMU ABYX ()YHKIIHIA;

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

CBOOOJTHO OTIEPUPOBATH MOHIATHUAMU: TPAPUKHA TPUTOHOMETPHUIECCKUX (PYHKITUH;

MPUMEHATH (PYHKITUU JJI1 MOJCITMPOBAHUS U UCCIIEAOBAHUS PEATbHBIX MPOIECCOB.

Hauyaja MaTeMaTH4YeCKOr0 aHAJIN3a:

MCIOJIb30BaTh MIPOU3BOIHYIO JUIS UCCIIENOBAaHUS ()YHKIIMH HA MOHOTOHHOCTB M 9KCTPEMYMBIL;

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



WCIIOJIh30BATh MPOU3BOIHYIO IS HAXOXICHUS HAMITYUIIETO PEIICHUS B PUKIAJHBIX, B TOM
YHClie CONMAbHO-YKOHOMHYECKUX, 3a7adax, IS ONMpeaeNieHUs] CKOPOCTH M YCKOPEHHsS TpoIiecca,
3a1aHHOTO PopMyIoi wim rpaduxom;

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

HaXOJUTh IUIOMIAN IJIOCKUX (GUTYP U 0OBEMBI TEJI C IOMOIILI0 HHTETPaa;

UMETh TMPEICTABICHHE O MAaTeMaTHYeCKOM MOJICIMPOBAHUN HAa TPHUMEPE COCTABIICHUS
mudepeHIaTbHBIX YPaBHECHUH;

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

INVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YYEBHOI'O KYPCA «'EOMETPUS»
(YIJIYBJEHHBIM YPOBEHDB) HA YPOBHE CPEJTHEI'O OBIIIEIO OBPA3OBAHMUSI

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knanckoe BOCIIMTAHUE:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3ULMK  OOy4yarolmlerocss Kak aKTHUBHOIO U
OTBETCTBEHHOI'0 YJIEHA POCCUHCKOrO OOIIECTBa, IPEJICTaBICHHE O MaTeMaTHYECKMX OCHOBAX
(YHKIMOHMPOBAHUSL PA3JIMYHBIX CTPYKTYp, SBJICHUH, TpoUeayp TpakKAaHCKOTO oO0miecTBa
(BBIOOpBI, OMPOCHI U JIPYroe), yMEHHE B3aHMMOJCHCTBOBATH C COIUMAIBHBIMH HHCTUTYTAMU B
COOTBETCTBHUHM € UX QYHKIMAMHU M Ha3HAUEHUEM;

2) naTprMoTHYeCKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh POCCUHCKON TIpa)KAAHCKOW HMJIEHTUYHOCTH, YBAXKEHHUS K IPOLUIOMY U
HACTOSIIEMY POCCHUUCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOIICHHE K JOCTHKEHUSM POCCHUCKHX
MaTEMaTHUKOB U POCCUHCKONW MaTEMaTHYECKOH IIKOJIbI, UCIIOJIb30BaHUE ITUX JOCTHKEHUN B IPYTUX
HayKax, TEXHOJIOTUSX, cpepax IKOHOMHKH;

3) AyXOBHO-HPaBCTBEHHOE BOCIMTAHME:

OCO3HaHHE JTYXOBHBIX IIEHHOCTEH POCCUICKOro Hapona, chopMHUPOBAHHOCTH HPABCTBEHHOI'O
CO3HaHMs, STUYECKOTO NTOBEACHHUSI, CBSI3aHHOTO C MIPAKTUYECKUM IIPUMEHEHUEM JTOCTH)KEHNI HAyKU
U JIEATENIbHOCTBIO YYEHOT 0, OCO3HAHUE JIMYHOTO BKJIa/1a B IOCTPOCHUE YCTOMYMBOIO OyayIIero;

4) acTeTHYECKOE BOCTIUTAHME:

ACTETUYECKOE OTHOIICHHWE K MUPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKHUX 3aKOHOMEPHOCTEM,
O0BEKTOB, 3aJad, pelIeHUH, pacCcyXIeHHH, BOCHPUUMYMBOCTh K MAaTEMAaTUYECKHM AacleKTaMm
Pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusznyeckoe BoCIUTAHUE:

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHITh MaTeMaTHUYEeCKHE 3HaHUS B MHTEpPEcax 37J0pPOBOrO U
6e3omacHoOro obpasza KU3HU, OTBETCTBEHHOE OTHOILEHHE K CBOEMY 3/I0POBBIO (3J0POBOE MUTAHUE,
cOaTaHCUPOBaHHBIN PeXXUM 3aHATUHN U OTAbIXA, PEryyspHas Gpu3nuecKas akTHBHOCTb), (PU3NYECKOe
COBEpIICHCTBOBAHNE IIPU 3aHATUSX CIIOPTUBHO-030POBUTEILHON €S TENbHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTb K TPYAY, OCO3HaHHME LIEHHOCTH TPYAOJIIOOHS, MHTEPEC K Pa3IMYHBIM cdepam
npoeCCUOHATBHON AEATENbHOCTH, CBA3aHHBIM C MAaTEMaTHKOW W €€ NPHIOKEHUSIMH, YMEHUE
COBEpIIATh OCO3HAHHBIN BHIOOp OyyIIei Mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC
IJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYE€CKOMY OOpa30BaHHUIO M CaMOOOpa30BaHUIO HA



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

7) 3K0JIOTHYeCKOe BOCTIMTAHUE:

c(OPMUPOBAHHOCTh ~ JKOJIOTMYECKON  KYJIbTYpbl, IOHHUMAaHHE BJIMSHHUS  COLMAIBHO-
SKOHOMHUYECKHX MPOLECCOB HA COCTOSHHE NPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHHE
rJI00aTFHOTO XapakTepa SKOJOTHYECKHUX MPOOJIeM, OpUEHTAIUsl Ha NMIPUMEHEHNE MaTEeMaTHUYECKHUX
3HAHWUU JJIs PEHICHHS 33]1a4 B 00JIACTH OKPYKAOIIEH Cpefibl, INIAHUPOBAHUE MMOCTYIKOB U OICHKH
MX BO3MOXHBIX ITOCJIEICTBUM 111 OKPYXKAIOILEH CPEMbL;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOU MPAKTUKHU, MOHUMAHUE MAaTEMAaTUYECKOW HAYKH Kak c(hephl 4eIoBeuecKoi
JEeATEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUUMOCTH JUIsl Pa3BUTHS LIMBUIIN3ALUH, OBJIAJCHUE SI3BIKOM
MareMaTUKd U MaTeMaTH4eCKON KyJIbTYypOll KakK CpeACTBOM IIO3HAHUS MHUpPA, TOTOBHOCTH
OCYILECTBJIATh MPOEKTHYIO U UCCIIEA0BATENBCKYIO NEATEIIbHOCTh MHINBUAYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

ITo3naBaTenbHBbIC YHHBEPCAJbHbIC Y4eOHbIC NeHCTBUS

Ba3oBbie Joruyeckue aeiicTBus:

BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE NPHU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MOHATHUHN, OTHOIIEHUH MEXIy NOHATUAMH, (POPMYJINPOBATh OINPECIICHUS IOHATHH, yCTaHABINBATh
CYIIECTBEHHBIN MpPHU3HAK KiIacCU(UKAIMK, OCHOBAHUS Jii 00O0OLIEHUS M CPaBHEHMs, KpUTEPUHU
MIPOBOJAMMOI0 aHAIN3a;

BOCIPUHUMATh, (POPMYIMpPOBaTH U NPEe0OpPa3OBbIBaTh CYKIEHUS: YTBEPAWUTEIbHBIE H
OTpHULaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISAITh MaTe€MaTUYeCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TNPOTHUBOpeuus: B (akTax,
JAHHBIX, HAOIIOJIEHUSX U YTBEPKACHUAX, IPeUIaraTh KpUTEPUH /7S BBISIBJICHUS 3aKOHOMEPHOCTEN
Y IPOTHBOPEUML;

JIeNlaTh BBIBOJIBI C HCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JAECIYKTHUBHBIX U WHAYKTHBHBIX
YMO3AKJIFOUEHUH, YMO3aKIIIOUEHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JOKA3aTEIbCTBA MaTEMaTUUYECKUX YTBEPKACHUN (IIPSIMbIE U OT
MPOTUBHOTO), BBICTPAWBAaTh apPryMEHTAllMIO, TPUBOAUTH MPUMEpPbl UM  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYKJACHHS U BHIBOJIBI;

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

Ba3oBble nccienoBarebckue 1elCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEAOBATEIbCKUN HHCTPYMEHT IMO3HAHUA, (HOPMYIHUPOBATH
BOMNpPOCHI, (UKCUPYIOIIHE TNPOTUBOpPEUHE, MpoOJieMy, YCTaHAaBIMBATb HCKOMOE U JIaHHOE,
(bopMHpOBATh THIIOTE3Y, APTYMEHTHUPOBATh CBOIO MO3UINI0, MHEHHE;

MPOBOAUTh  CAMOCTOATEIBHO  CIUIAHUPOBAHHBIA  JKCIIEPUMEHT,  MCCIEIOBAaHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4ecKoro OOBEKTa, SBJIEHHS, IPOLIECCa, BBISIBICHUIO
3aBUCUMOCTEH MeX Ty 00BEKTaMH, SIBICHUSMH, IPOIIECCAMH;

CaMOCTOSITENTbHO (OPMYJIHPOBATh OOOOIIEHUS U BBIBOJABI IO pe3yibTaTaM IMPOBEIEHHOTO
HaOJIOACHNUS, UCCIEN0BaHMs, OLEHUBATh 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, HEOOXOAUMBIX Ul OTBETAa HA BONPOC U VIS
pellIeHns 3a/1a4H;

BbIOMpaTh  MHGOpPMAIMIO M3  HCTOYHHKOB  PAa3IMYHBIX  TUIIOB,  aHAIW3HPOBATH,
CHCTEMAaTU3HpPOBAaTh W  HUHTEPHPETHPOBATH HWH(POPMALMIO PAa3IMYHBIX BUIAOB U  (opM
IIPEICTaBIICHMS;

CTPYKTYpUPOBaTh MH(POPMALUIO, IPEACTABIATh €€ B PAa3IMYHbIX (HopMax, WIIHOCTPUPOBATDH
rpaduyuecKy;

OLIEHUBATh HAAEKHOCTh HH(POPMAIMU TIO CAMOCTOSITENIEHO C(OPMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIEC yHUBEpPCaJIbHbIE Y4eOHbIE 1eliCTBUA

Oo0menue:

BOCIIpUHUMATbL H (i)OpMYJII/IpOBaTB CYyXXIACHUA B COOTBCTCTBHU C YCIOBUAMHM U LCIIKIMU
O6HI€HI/I$I, SICHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOYKY 3pCHHUA B YCTHBIX M IMHMCbMCHHBIX
TEKCTax, 1aBaTh MOSICHEHUS 110 XO/1y PELICHMs 3a]1a4ul, KOMMEHTHPOBATh MOIY4YE€HHBIN pe3yJIbTarT;

B Xo0Jie¢ OOCYXJEHHUs 3aJaBaTh BOIIPOCHl IO CYHIECTBY OOCYX/JaeMOW TeMbl, MpOOJIEMBl,
pemaeMoﬁ 3aaa4Md, BBICKA3bIBaTb HACHU, HALCJIICHHBLIC HAa IIOHMCK PCHICHUA, COIOCTABJIATH CBOU
CYXKACHUA C CYXKACHUAMHU JPYIrux YYaCTHHKOB Auajiora, O6HaPY)KI/IBaTI) pasinuue U CXOACTBO
NO3ULIMH, B KOPPEKTHOU opme (HopMyIUpoBaTh Pa3HOIIACHsL, CBOU BO3PAKEHMUS;

IIPENCTABIIATh PE3YJIbTAaThl PEIIEHUS 3a7add, SKCIEPUMEHTa, HCCIENOBaHMs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (pOpMAT BBICTYIJICHUS C YYETOM 3a/iay MPE3eHTAlUd U 0COOeHHOCTEH
ayTUTOPHUH.

PeryisiTuBHbIE YHHBepPCaJbHbIE yUeOHbIe eiicTBUS

Camoopranmu3anus:

COCTaBJIATh IUJIaH, QJITOPUTM pEIIEHUs 3a/Jayd, BbIOMpaTh CHOCOO peleHUs ¢ Y4ETOM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBATh W KOPPEKTHPOBATH
BapHUaHThI PELICHUH ¢ yu€TOM HOBOM HHpopManuu.

CaMOKOHTPOJIb, SMOLMOHATbHBIH HHTEJIEKT:

BJIQJIETh HABBIKAMH ITO3HABATEIHHON pedIeKCHy Kak OCO3HAHWsS COBEPIIAEMBIX JEHCTBHN U
MBICITUTENBHBIX MPOLECCOB, UX PE3YIbTATOB, BJIAJETh CIIOCOOAMH CaMOMNPOBEPKHU, CAMOKOHTPOJIS
mpoliecca 1 pe3ysbTara pelieHus: MaTeMaTHYeCcKOn 3aj1au;

NpEeIBUAETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IPH PELICHUM 33/Ja4d, BHOCHUTH
KOPPEKTHBBI B JCATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, NAHHBIX, HAWJICHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE pe3yJbTaTa LEIH M YCIOBUSAM, OOBSICHATh MPUUYMHBI JOCTHIKEHHS
WIM HEJIOCTHXKEHHMS pPe3ylbTaTOB JEATEIbHOCTH, HAXOAWTh OHIMOKY, JaBaThb OLEHKY
MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEJILHOCTD:

MOHUMATh U HWCIOJIb30BaTh MPEHMYIIECTBA KOMAaHIHOW W WHAMBUAYAIBHOH PAaOOTHI TpU
pemieHMH y4eOHBIX 3agad, MNPUHUMATh LETb COBMECTHOM JIEATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOW pabOThI, pacmpeneiaTh BUIbI pabOT, JOTOBApUBATHCS, OOCYXIATh
MPOIIECC U pe3yabTaT paboThl, 0000IIaTh MHEHUST HECKOJIBKHX JTFOJICH;



y4acTBOBaTh B TPYMNIOBBIX (opMax paboTel (0OCyXaeHHs, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBI» U UHBIE), BBIIOIHATH CBOIO YaCTh PaOOTHI U KOOPJMHUPOBATH CBOU JICHCTBHUS C IPYTUMU
YJIEHAaMU KOMaHJbl, OLEHUBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMN MPOAYKT IO KPUTEPUAM,
cOpPMYITUPOBaHHBIM YYaCTHUKAMH B3aHMOCHCTBHSL.

INPEAMETHBIE PE3YJIBTATbBI

K konmy 10 knacca oOyyaromuiicss HAy9uTCs:

CBOOO/IHO OINEpUPOBAaTh OCHOBHBIMM IIOHATHSIMU CTEPEOMETPUM NPU PELIECHUU 3a1ad U
IIPOBEJICHUU MaTEMaTUYECKUX PACCYXKIECHU;

IIPUMEHSTh AKCHOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX IPU PEIIEHUU T€OMETPUUECKHUX
3a1ad4;

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

CBOOO/JIHO OINEpUPOBATh MOHITUSMM, CBSI3aHHBIMU C YIJIaAMM B IPOCTPAHCTBE: MEXIY
MPSIMBIMU B ITPOCTPAHCTBE, MEXKY MPSMOM U MIOCKOCTHIO;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMH, CBI3aHHBIMU C MHOTOTpaHHUKAaMU;

CBOOO/ZIHO pAclO3HAaBAaTh OCHOBHBIE BHUIbl MHOTOIPAaHHUKOB (Npu3Ma, MUpaMHIA,
MIPSIMOYTOJIbHBIN Napasiesenumne, Kyo);

KJ1accu(UIMpPOBaTh MHOTOTPAHHHUKH, BEIOWPAs OCHOBAHMS ISl KIaCCU(UKAIIHH;
CBOOOJIHO ONEpUpOBaTh TMOHATUSMHU, CBSI3AHHBIMU C CEUYEHHEM MHOI'OIPAaHHUKOB
IIJIOCKOCTBIO;

BBINIOJIHATH NapajuieIbHOE, LEHTPAIbHOE U OPTOTOHAJIBHOE MPOEKTUpOBaHUE (UTYp Ha
IUIOCKOCTD, BBIOJHATH N300pakeHust (pUryp Ha MIOCKOCTH;

CTPOUTH CEYEHHS] MHOTOTPAHHUKOB pPAa3JIMYHBIMU METOJAMM, BBINOJHSTH (BBIHOCHBIE)
TUTOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHU3Y;
BBIUMCIATh  IUIOUIAJM  TOBEPXHOCTEW  MHOTOIPAaHHUKOB  (IIpU3Ma, MNUPaMUJA),
TeOMETPHUECKUX TeJl C TPUMEHEHHEM (HopMyT;

CBOOO/JIHO OMNEpUPOBATh MOHATUSIMHU: CHUMMETPHSI B IPOCTPAaHCTBE, ILEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (QUTYpPBI;

CBOOOJHO ONEpUpPOBaTh MOHSATHAMHU, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAMHATaM B
IIPOCTPAHCTBE;

BBITIOJIHATH AEUCTBUS HaJl BEKTOPaMU;

pemiath 3aJayd Ha JOKA3aTelbCTBO MATEMATHMYECKUX OTHOUIEHUMN U HaXOXKICHUE
TrEOMETPUUECKUX BEJIIMYMH, IPUMEHSS U3BECTHBIE METO/IbI IIPH PELIEHUH MaTEMaTHYECKUX
3aJ1a4 MOBBIILIEHHOTO U BHICOKOT'O YPOBHS CII0)KHOCTH;

MIPUMEHSTh NPOCTEHMIINE MPOTrpaMMHBIE CPENCTBA M IEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI MPU PELIEHUN CTEPEOMETPUUECKUX 3aay;

U3BIIEKaTh, MPEOOPA30BBIBATh U UHTEPIPETHPOBATH MH(POPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYecKuX Urypax, npeAcTaBIeHHYIO Ha YePTEKaX U PUCYHKAX;

IIPUMEHSTH NIOJYyYEHHBIE 3HAHUS HA MPAKTUKE: CPAaBHUBATh U aHAJIM3UPOBATH peajbHbIC
CUTYAallH, IPUMEHATh U3YUEHHBIE MIOHATHS B IIPOLIECCE MTOUCKA PEIICHHS] MAaTEMAaTUYECKH
chOpMyIUPOBAHHON MPOOJIEMBbI, MOJEIUPOBATh pealbHbIE CUTyallUd Ha S3bIKE
TE€OMETPUH, HUCCIIEIOBATh IMOCTPOCHHBIE MOJEIN C HCHOJb30BAHUEM TI€OMETPUUYECKHX



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

MMETh MPEJICTaBICHUs] 00 OCHOBHBIX ATalax pa3BUTHUSI T€OMETPUM KaK COCTaBHOM 4acTu
¢byHIamMeHTa pa3BUTHS TEXHOJIOTHH.

K konmy 11 kaacca oOyyaromuiicss HAy9UuTCs:

CBOOOJHO OINEPHUPOBATH MOHATHIMHM, CBSI3aHHBIMH C IMJIMHAPUYECKOW, KOHHMYECKOW M
cepruueckoil MOBEpXHOCTAMHU, OOBACHATH CIIOCOOBI IOJTYUSHHS,

ONEpPUPOBATH TOHATHUAMH, CBS3aHHBIMUA C TeJlaMH BpPAICHHS: IWIMHAPOM, KOHYCOM,
cdhepoii u mapom;

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

KJaccu(UIMpPOBaTh B3aMMHOE PACIIONOXKEHHE CHEPhI U TUIOCKOCTH;

BBIUUCIIATH BEIMYMHBI 3JIEMEHTOB MHOTOIPAaHHHUKOB U TEJl BPAIICHUs, 00BEMBI U IO
MIOBEPXHOCTEN MHOTOTPAHHUKOB M TEJl BPALIEHUs, TEOMETPUYECKUX TeJ ¢ IPUMEHEHUEM
dopmyu;

CBOOOJHO OIEPUPOBATH MOHATUAMHU, CBS3aHHBIMU C KOMOMHAIMSIMM TeJl BpaIlIECHUS U
MHOT'OI'PaHHUKOB: MHOTOTPAaHHUK, BIMCAaHHBIA B cepy U ONUCAHHBIH OKOJIO cdepsl,
cdepa, BIMCaHHAS B MHOTOI'PAaHHHK WJIHM TEJIO BPAIICHUS;

BBIUUCIIATh COOTHOILICHMS MEXIY IUIOIIAASMU TOBEPXHOCTEH M 00bEMaMH IMOJO0OHBIX
TeII;

n300pakaTh M3y4yaeMmble (UIyphl, BBINOJHATH (BBIHOCHBIE) IUIOCKHME YEPTEeXKH U3
PUCYHKOB TIPOCTBIX OOBEMHBIX (DUTYp: BHJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEl
BpaIlCHUS;

W3BIIEKaTh, HHTEPIIPETUPOBATh M MPE0OPa30BBIBATE WH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUeCKuX (PUrypax, MpeaCcTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOOO/THO OTIEPUPOBATH MIOHATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHATH OTIEPAIlH HA/l BEKTOPaMH;

3aJ]aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBON CHCTEME KOOPAMHAT;

pemiaTb TeOMETpUYECKHE 3aJaydl Ha BBIYUCIEHHE VYIVIOB MEXIY HOpSIMbIMU U
TUTOCKOCTSIMH, BBIYMCIICHWE PACCTOSIHMA OT TOYKM JO TUIOCKOCTH, B IIEJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METO/Ia TIPH PEIICHHN;

CBOOOJTHO OTIEpUPOBATh MOHSATHIMH, CBS3aHHBIMU C JBH)KCHHUEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JBHKCHHUIA,

BBHITIOJIHATh HM300paKCHUS] MHOTOTPAHHWKOB W TeJl BpAIICHUS TPU IapajuieTbHOM
NepeHoce, LEHTPAIbHONH CHUMMETpPUH, 3€pKajJbHON CHUMMETpPUH, MPH IOBOPOTE BOKPYT
npsIMOii, mpeoOpa3oBaHus MOA00HS;

CTPOUTH CE€UYEHUSI MHOTOI'PAaHHHKOB M T€J BPALICHUS: CEUECHUS IMIMHApaA (TMapauieIbHO U
NEPIEHAUKYIIIPHO OCH), CeUeHHsI KOHyca (IapasulelbHble OCHOBAaHMIO W MPOXOJSIINE
yepes BEpIINHY), CEUCHHUS 11apa;

UCTOJb30BAaTh METOJbl TOCTPOEHHUS CEUEHHUIl: METOA CIeA0B, METOJ| BHYTPEHHEro
IIPOEKTUPOBAHHUS, METOJ IEPEHOCA CEKYIIEN TNIOCKOCTH;

JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS;



MPUMEHITh TeoMeTphYeckne (aKThl i pPEIICHUS CTePEOMETPUYECKHX — 3ajad,
MIPENIoIaraloIuX HECKOJIbKO ILAaroB PELICHUs, €CIU YCJIOBUS NPUMEHEHHUS 3aJaHbl B
SIBHOUM M HESIBHOH (opme;

pelmars 3aJayd Ha J0Ka3aTeJbCTBO MAaTEeMAaTHMYECKHUX OTHOIICHUH U HaXOXJICHUE
reOMETPUUYECKUX BEJIUYUH;

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

MIPUMEHSTh MOJyYeHHbIC 3HAHUS HA TPAKTUKE: CPAaBHUBATh, aHAIIM3UPOBATH U OLICHUBATH
peanbHbIe CUTyallud, IPUMEHSITh U3YYECHHbIC MOHSTHUS, TEOPEMBbI, CBOWCTBA B IMPOIECCE
MOWCKA PEIICHUS MaTeMaTU4eCKu CQHOPMYIUPOBAHHON MPOOJIEMBI, MOACIUPOBATH
peasibHble CHUTYallud Ha f3bIKE T€OMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
UCIOJIb30BAaHUEM T'E€OMETPUYECKHX TOHATUH U TeopeM, ammapara ainreOpbl, peliarhb
MPaKTUYECKHUE 3a]]a4H, CBSI3aHHbBIE C HAXOXKJICHUEM T€OMETPUIECKUX BEITUYHH;

MMETh MPEJICTaBICHHUs] 00 OCHOBHBIX ATalax Pa3BUTHUSI T€OMETPUM KaK COCTaBHOM 4acTu
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.

IVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA VYYEBHOI'O KYPCA
«BEPOSATHOCTb M CTATHUCTHUKA» (YIJYBJEHHBIM YPOBEHb) HA
YPOBHE CPE/JHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCcKOro BOCIMTAHUSA:

cOPMUPOBAHHOCTh TPaXJAaHCKOM TMO3MLMK OO0ydaromierocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHICKOro O0OIecTBa, MpPEICTaBICHHE O MaTeMaTHYeCKHX
OCHOBaxX (DYHKIIMOHMPOBAHMS PA3TUUYHBIX CTPYKTYp, SIBICHUIA, MPOIEAYp TPaKIaHCKOTO
obmiecTBa (BBIOOPBI, OMPOCHI M JAPYroe), YMEHHE B3aUMOACHCTBOBATH C COIUATBHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIMSIMU U HA3HAYCHHEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHNSA:

c(OpPMHUPOBAHHOCTH POCCHUICKOM TpakIaHCKON MICHTUYHOCTHU, YBAKEHUS K MPOLLIOMY U
HACTOSIIIIEMY POCCHIMCKON MaTeMaTHKHU, I[EHHOCTHOE OTHOIICHHE K JOCTHKECHUSIM
POCCHICKHX MaT€MAaTUKOB U POCCUHCKON MaTEMaTHUYE€CKOM IIKOJIbI, UCIIOIb30BAaHUE ATUX
JTOCTHKEHHH B IPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHHWE JyXOBHBIX IIEHHOCTEH  poccuiickoro Hapoaa, chHOpMHPOBAaHHOCTH
HPAaBCTBEHHOTO CO3HAHUS, DJTHYECKOTO TIOBEJACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTMXKEHUW HAyKHM U JeATEIbHOCTHIO YUYEHOIr0, OCO3HAHHME JIMYHOIO
BKJIaJ]a B IOCTPOEHUE YCTOWYUBOTO OYIYILEro;

4) 3cTeTUYECKOr0 BOCTIUTAHMSI:

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

5) pusuveckoro BocnuTAHMUSA:

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSATH MaTeMAaTHUECKUE 3HAHUSI B MHTEpEcax 3JI0pOBOTO
1 6e30macHOTo 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHUE K CBOEMY 37I0POBBIO (370pOBOE



MUTaHUe, cOallaHCUPOBAHHBIM pEeXHUM 3aHITHA W OTIbIXa, peryispHas ¢uznueckas
aKTUBHOCTh),  (PM3MUECKOE  COBEPUICHCTBOBAHME TIPH  3aHATHSAX  CIIOPTHUBHO-
03/I0pPOBHUTEIILHOH 1S TENbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTH TPYIOJI00US, HHTEPEC K Pa3IU4HbIM cepam
npoecCHOHATLHON NIeATEIHbHOCTH, CBSI3aHHBIM C MATEMATUKOW W €€ MPUIOKCHHSIMH,
YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiei mnpodeccun Hu  pearTn30BBIBATH
COOCTBEHHBIEC JKU3HEHHbIC IUIAHBI, TOTOBHOCTh U CIIOCOOHOCTh K MAaTeMaTH4YECKOMY
o0pa3oBaHHI0O M CaMO00pa3oBaHUI0 Ha MPOTSDKEHUHM BCeW KHU3HU, TOTOBHOCTh K
AKTUBHOMY  y4YaCTHI0 B  pELICHUM  [PAKTUYECKUX  3aJa4  MaTeMaTHYECKOU
HaIIpaBJICHHOCTU;

7) IKOJIOTMYECKOT0 BOCIIMTAHMS:

C(bOpMI/IpOBaHHOCTB 9KOJIOTUUYECKOM KYJbTYpPbI, IIOHUMAaHHUEC BJIHAHHA COLHUAIBHO-
HKOHOMHYECKUX MPOIECCOB HA COCTOSHUE MPUPOJHON U COLMAIBHOW Cpelbl, OCO3HAHNE
rI100ampbHOrO  XapakTepa »HKOJIOTMYECKUX MpoOsieM, OpHEHTalus Ha MIpPUMEHEHHE
MaTEeMaTHYeCKUX 3HAHMWA JUJIs pelIeHUs 3a7ad B O0JIacTH OKpYXalolled Cpelibl,
IUIAaHUPOBAHUC ITOCTYIIKOB M OLCHKH HMX BO3MOXXHBIX HOCJ’IGI[CTBI/II;'I JJIA Opr)KaIOHIeﬁ
cpensl;

8) HeHHOCTH HAYYHOT'O MO3HAHMS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHUA HAYKH U O6III€CTB€HHOI>'I IMPAaKTUKH, ITIOHUMAHUC MaTeMaTHIeCKOMN HAayKH Kak
cdepbl 4eI0BEUYECKOH NesTeIbHOCTH, 3TAaloB €€ pa3BUTUS U 3HAUUMOCTH I pa3BUTHUS
LUBWIN3ALUHU, OBJAJEHHE S3BIKOM MaTeMaTUKH M MaTeMaTH4YEeCKOM KyJIbTypoH Kak
CpPEACTBOM  TO3HAaHWS  MHpa, TOTOBHOCTb  OCYILECTBIISATh  IPOEKTHYIO  H
HCCICO0BATCIIbCKYIO ACATCIbHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBIE YHMBeEPCAIbHbIE YUeOHbIe NeiCTBUS

ba3oBble JJoruueckme neiicTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYIECTBEHHBbIC MPHU3HAKA MATEeMATHYECKUX OOBEKTOB,
MOHATHI, OTHOIICHUNH MEXIY TMOHATUSAMHU, (OPMYITUPOBATH OMPEACICHUS TOHSITHH,
YCTaHABIIMBATh CYIIECTBEHHBINA MPU3HAK KJIacCH(PUKAIUKM, OCHOBAHUA JIJIsT 000OIICHUS U
CpaBHEHUS, KPUTEPUHU TPOBOAMMOTO aHAIN3A;

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

BBISIBIIATh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TPOTHUBOpEYHs B (akTax,
TaHHBIX, HAONIOJCHUAX U YTBEPXKICHUSX, IMpeajaratb KpUTEPUHU ISl BBISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

JIeJIaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEIYKTHUBHBIX U WHIYKTUBHBIX
YMO3AKJIIOUEHUH, YMO3aKIIOUEHHI 110 aHAJIOTHH;

MPOBOANTH CAMOCTOSITEIHPHO JOKA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUN (TIPSMBIC U
OT MPOTUBHOI0), BHICTPAUBATh APIYMEHTALIMIO, IPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHUS U BBIBOJIBI;



BBIOMpATh CrMoco0 pemeHuss y4deOHOW 3amaun (CpaBHHMBAaTh HECKOJIIBKO BapHaHTOB
peleHusi, BRIOMpaTh HamOoyee MOAXOIMIIMNA C y4ETOM CaMOCTOSITEIBHO BBIICIICHHBIX
KpUTEpHEB).

Ba3oBble uccienoBarejhLCcKue AeiicTBHA:

HCIIOJIb30BATh BOMPOCHI KaK UCCIIEI0BATEIbCKIUI MHCTPYMEHT NO3HAHUS, (POPMYIUPOBATH
BOTPOCHI, (PUKCUPYIOIIUE MPOTUBOPEYNE, TPOOJIEMY, YCTaHABIMBATh UCKOMOE U JIaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHECHHE;

MPOBOJIUTh  CaMOCTOSTEIBHO CIUIAHMPOBAHHBIA  JIKCIIEPUMEHT, HCCICOBAHUE  TI0
YCTAQHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYecKOoro OOBEeKTa, SBJICHHUSA, IpoLecca,
BBISIBIICHUIO 3aBUCHMOCTEH MEXAY O0bEKTaMu, SBICHUSIMHU, IPOLIECCAMU;
CaMOCTOSITENTbHO (OPMYITMPOBATH OOOOIIECHHS ¥ BBIBOJBI 110 PE3yIbTaTaM MPOBEAEHHOTO
HAOJIOACHNS, WCCIENOBAHUSA, OLIEHUBATH JIOCTOBEPHOCTh IOJTYYEHHBIX pE3yJbTaTOB,
BBIBOJIOB M 00OOILIEHNUIH;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIABUTATh MPEIIIOIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHUSX.

PabGora ¢ undopmanmeii:

BBISIBIIATH JeQUINTHI HHOOPMAINH, TAaHHBIX, HEOOXOAUMBIX I OTBETA HA BOIIPOC M JIJIS
peILIeHHS 3a]1a4H;

BBIOMpaTh MH(QOpPMAIMIO H3 HMCTOYHUKOB PA3IMYHBIX THUIOB, AaHAJIU3UPOBATB,
CHCTEMATH3MPOBAaTh W HWHTEPIPETHPOBATH HHPOPMAIUIO PA3JIUYHBIX BUIAOB U (POpM
MIPEICTABIICHHUS;

CTPYKTypUpOBaTh  HH(pOpMalHIO, TPEACTaBIATh €€ B  pa3IMuHBIX  (opmax,
WJUTIOCTPUPOBATH T'pauuecKH;

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

KomMyHuUKaTHBHBIe YHHBepcaJlbHble Y4eOHbIe qelicCTBHSA

OO0menue:

BOCIIPUHMMATh U (OPMYIHPOBATH CYXJEHUS B COOTBETCTBUU C YCIOBHUAMHU U HLEISIMHU
OOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHUS B YCTHBIX U
MMMCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS MO XOJy pelIeHHus 3aJadd, KOMMEHTHUPOBATh
MTOJIyYEHHBIN pe3ysbTarT;

B X0JIe 00CYXJI€HHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIae€MOW TEMbl, MPOOIEMBI,
pemaemMoil 3ajauu, BbICKa3bIBaTh WJEU, HAIEJICHHBIC HAa TMOUCK PEIIEHHs], COMOCTABIATh
CBOU CYXKICHHUSA C CY)KICHHUSMH JIPYTUX YYaCTHUKOB JHMajora, OOHapyXMBaTh pa3inyue u
CXOACTBO TMO3MLIMHA, B KOPpeKTHOM (opme ¢opMynupoBaTh pas3HOINIACUs, CBOU
BO3PaKEHUS;

MIPE/ICTaBIIATh PE3YyJIbTaThl PEIIEHUs 3a/layd, SKCIEpPHMEHTa, HCCIEIOBAaHUS, INPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIUIEHHS € Y4Y€TOM 3ajad MpPEe3eHTAluu U
0CcOOEHHOCTEH ayTUTOPUH.

PeryasiTuBHbIe YHHBepPcaJIbHbIE ydeOHbIE 1efiCTBUS
Camoopranuszauus:



COCTABIIATH IUJIAH, AJTOPUTM pEIIEHUs 3aJaud, BBIOMpATh CIOCO0 pEIIeHUs ¢ Y4ETOM
UMEIOLUXCS PECypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaTh U
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yU€TOM HOBOI HHPOPMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

BJIaJICTh HABBIKAMU MO3HABATEIBHOM pedIeKCUN KaK OCO3HAHMS COBEPUIAEMBIX JIeHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, MX PE3yJIbTaTOB, BIAAETh CIIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IPOIIECcCa U pPe3yibTaTa PELICHUS MaTEMATUYECKOM 3a1a4u;

MpeBUJIETh TPYIHOCTH, KOTOpPHIE MOTYT BO3HHKHYTh MpPHU PEIICHUU 3a7aud, BHOCUTH
KOPPEKTHBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWICHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

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

CoBMecTHasi 1eATEJIbHOCTD:

MOHMMATh M HCIOJIB30BATh MPEUMYIIECTBA KOMAHIHOW W WHAWBUIAYAIbHOW pabOTHI MpU
pelieHny y4eOHBIX 3ajad, MPUHUMATh IIeJIb COBMECTHOM JesTeNbHOCTH, TUIaHUPOBATH
OpraHM3alli0 COBMECTHOW paloThI, paclpeAensiTh BHABI paboOT, IOroBapuBaTHCA,
00CyX1aTh MPOLIECC U PE3yNbTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFOICH;
y4acTBOBaTh B TPYMIOBBIX (hopMax paboThl (0OCyxaeHus, oOOMEH MHEHHH, «MO3TOBBIC
IITYPMBI» ¥ UHBIE), BBITIOIHITH CBOIO YacTh pabOTHl M KOOPIAMHUPOBATH CBOU JICHCTBUS C
JIPYTMMH WIEHaMU KOMaH/bl, OLIEHUBATh KaYeCTBO CBOEr0 BKJIaJa B OOIIMH MPOIYKT MO
KpUTepUsiM, cHOpMyIMPOBAHHBIM YIYACTHUKAMH B3aUMOJICHCTBUSI.

MHNPEAMETHBIE PE3YJBbTATHBI

K xoniry 10 kiaacca o0ydaromuiicss HAyYUTCS:

cBOOO/IHO ONEpUpOBaTh MOHATUIMU: Ipad, IIOCKUHN rpad, CBI3HBIN rpad, MyTh B Tpade,
LIeNb, LUK, JEPEBO, CTENIEHDb BEPILINHBIL, JIEPEBO CIy4allHOTO dKCIIEPUMEHTA,

CBOOO/ZIHO OMNEpUpOBaTh MOHSTHUSAMM: CIIy4alHBIM SKCIEPUMEHT (OIBIT), Ciy4aiHOe
cOOBITHE, 3JEMEHTapHOE Cciy4yailHoe coObITHE (PJIEMEHTapHbIM MCXO0a) CclydailHOro
OIbITa, HAXOAWUTh BEPOATHOCTH COOBITUH B OMBITaX C PaBHOBO3MOXXHBIMHU
3JI€MEHTapPHBIMU COOBITHSMH;

HaXoAuTh U (OPMYIHPOBATH COOBITUS: IMEpeceueHue, 0ObeAMHEHUE JaHHBIX COOBITHH,
coObITHE, TPOTHBOIMOJOXKHOE  JaHHOMY, HCIOJIb30BaTh  JUarpaMmbl  Diinepa,
KOOPJIMHATHYIO MpPSIMYIO ISl peuleHusl 3ahad, MOJIb30BaThCs (GOPMYJION CIOKEHUs
BEPOSITHOCTEH Il BEPOSITHOCTEH ABYX U TPEX CIIydailHBIX COOBITHH;

ONEpUPOBATh TOHATHSMH: YCIOBHAs BEpPOSITHOCTh, YMHOXEHHE BEPOSTHOCTEH,
HE3aBUCHMBbIE COOBITHS, JEPEeBO CIy4YailHOTO HKCIEPUMEHTa, HaXOIUTh BEPOSITHOCTU
COOBITUH C MOMOIIBIO MpaBWJIa YMHOXEHHMS, JepeBa CIy4alHOTO OIbITa, UCIOJIb30BaTh
dbopMyny moyHOM BepoATHOCTH, ¢Gopmyny baileca mpu pemieHUM 3aj1ad, OINpenesTh
HE3aBUCHUMOCTH COOBITUH 1O (OpPMYJIE U 110 OpPraHU3alUy CIy4aifHOTO 3KCIIEPUMEHTA,
NPUMEHATh H3Y4YEHHbIE KOMOMHATOpHBIE (OPMYNbI Ul MEPEYUCICHHUS HIIEMEHTOB
MHOXECTB, JJIEMEHTAPHBIX COOBITHH CIy4allHOTO OIBITA, PEIICHUS 3aJad IO TEOPUHU
BEPOSITHOCTEM;



CBOOOJHO ONEPUPOBATH MOHATUSAMU: OMHAPHBIN CIIydallHBIA ONBIT (MCHBITAHKE), YCIEX U
HeyJaua, He3aBUCUMBbIE UCTIBITAHMS, CEpUs UCTIBITAHUHN, HAXOAUTh BEPOSTHOCTH COOBITHIA:
B CEpPUM MWCIBITAHUM 10 IEPBOrO ycliexa, B CEpPUM HCIBITaHWKA bepHyiiM, B omeire,
CBSI3aHHOM CO CITy4aifHBIM BBIOOPOM M3 KOHEYHOH COBOKYITHOCTH;

CBOOOJHO  ONEpPUpPOBATH  MOHATHAMM:  CilIydailHas  BEJIMYMHA, paclpelesieHue
BEpOSTHOCTEH, JAuMarpaMma pacmpeleficHus, OWHapHas cly4aiiHas  BEJIMYMHA,
reoMEeTPHUYECKOe, OMHOMHAIBHOE PACIIPEIEIICHUE.

K konmy 11 kaacca oOyyaromuiicss HAy9uTCs:

OIEpUpPOBaTh IOHATUSIMU: COBMECTHOE pACIpPENEICHUE JABYX CIy4YallHbIX BEJIWYMH,
WCIOJIb30BaTh TAOJIHMIly COBMECTHOTO DPACIpENeNICHHUs JBYX CIy4YalHbBIX BEIMYUH IS
BBIICIICHUS.  PAaCHpENCIICHUs  KaXJOM  BEIWYMHBI, OINPEICICHUS HE3aBUCUMOCTHU
CIIy4alHbIX BEJIMYUH;

CBOOOJHO ONEpPHPOBATh MOHATUEM MAaTEMAaTUYECKOIO OKUAAHUS CIIydyailHOW BEIMUYMHBI
(pactipenieneHus), NPUMEHATh CBOICTBa MAaTEeMAaTUYECKOIO OXKUAAHUS MPU PpEIICHUU
3aja4, BBIYUCISTH MATEMaTHYECKOE OXHJaHHEe OWHOMHAIBHOTO M TEOMETPUYECKOTO
pacrpeeneHui;

CcBOOOJIHO ONEpUPOBATH MOHATUSAMU: TUCHEPCUS, CTAHAAPTHOE OTKIOHEHUE ClIydailHON
BEJIMYMHBI, IPUMEHATh CBOUCTBA IUCIIEPCUM CIy4alHON BEIMUYUHBI (pacrpeeneHus) npu
pELIEHNN 3a/1a4, BBIYUCIIATh JUCIIEPCUIO U CTAaHJAPTHOE OTKIOHEHUE F€OMETPUUYECKOT0 U
OMHOMMAJIBHOTO pacTpe/IeICHUH;

BBIUUCIIATh BBIOOPOYHBIE XApaKTEPUCTHKM IO JaHHOM BBIOOpKE U  OLICHHUBATh
XapaKTepUCTHUKU  TEHEpaJIbHOM  COBOKYIMHOCTH  JAHHBIX 1O  BBIOOPOYHBIM
xapaktepucTukaM. OILIeHUBAaTh BEPOSITHOCTH COOBITUM M MPOBEPATH MpOCTEHIIne
CTaTHUCTUYECKHUE TUIIOTE3BI, TIOJIB3YSICh U3YUEHHBIMH PaclpecIICHUIMU.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

KosmnuecTBo yacos DJIeKTPOHHbIE
(uudgposrbie)
o0pa3oBaTe/IbHbI
e pecypchbl

HaunmenoBanue
pa3jiejioB U TeM Bcer Konrpouabnsr = IIpakrnyeckn
NPOrpaMMelI 0 e padboThbl ¢ padoThI

MHOXecTBO
JEUCTBUTEIILHBIX
yucen. MHOTOYJICHBI.
PammmonansHbie 24 1
YpaBHEHUS U
HEpPaBEHCTBA.
CucteMbl THHEHHBIX

YpaBHEHUU

DyHKIUU U
rpaduku. CteneHHas 12 1
GYHKIHS C IETTBIM




IIoKa3aTcjieMm

Apudmernaeckuit
KOpPEHb N-0i

3 CTCIICHHU.
HppaunonaibHbie
ypaBHEHUS
IloxazaTenpHas

4 byHKIIHS.
IIokazarenbHBIC
ypaBHEHUS
Jlorapudpmuueckas
5 byHKIHS.
Jlorapudmudeckue
ypaBHECHUS

TpuronomeTpuyecku

6 € BBIPOKCHUS U
yYpaBHEHHS

15

10

18

22

IlocienoBaTeabHOCT
U ¥ TIPOTPECCUH

10

HenpepriBHble

8 byHKINN.
[IponsBonHas
IToBTOpEHUE,
000011IeHME,
cucTeMaTu3anus
3HAHUHI

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

20

136

10




11 KUIACC

Ne
n/
n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmbl

WccnenoBanue
byHKIHH ¢
MTOMOIIILIO
MIPOU3BOJHOMN

KoaunuyecTBO 4acoB

Bcer KoHTposbHBI

0 e padoThbl

22 1

IMpakTuyeckn
e padoThbI

DJIEKTPOHHbBIE
(uudpossbie)
oOpa3oBaTeJIbHbI
e pecypchl

[TepBooOpa3nast u
AHTErpan

12 1

I'padpuxu
TPUTOHOMETPUYECKU
X QyHKIHUHA.
Tpuronomerpuuecku
€ HEpaBEHCTBA

14 1

HppaunonanbHele,
MOKa3aTeNbHbIC U
norapudmuueckue
HEPaBEHCTBA

KommiexkcHbie unciia

HarypanbHble u
LieJIbIe YUCIIa

24 1

10 1

10 1

Cucremsl
palOHAIbHBIX,
MPPALMOHAIBHBIX
NOKa3aTeNbHbIX U
JorapuPMHUUECKUX
YpaBHEHUU

12 1

3amauu ¢
napameTpamMu

16 1

IToBTOpeHue,
00001IeHHE,
cucreMarusanus
3HAHWI

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

16 2

136 10




TEMATHYECKOE IINTAHUPOBAHHME
10 KUIACC

Ne
n/
n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

BBenenue B
CTEPEOMETPHIO

KoauuecTBO 4acoB

Bceer KoHTpoabHbI

0 e padoThbI

23 1

[MpakTnyeckn
e padoThbI

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTeJIbHbI
e pecypchbl

Bzanmnuoe
pacnoiokKEHNE
HpHMI)IX B
MPOCTPaHCTBE

[TapannenpHOCTH
MMPAMBIX U
TJIOCKOCTEN B
MIPOCTPAHCTBE

[IepnieHquKynsspHOCT

b Hp?[MI:IX %1
IIJIOCKOCTEN B
MPOCTPAHCTBE

Vel u pacCTOAHUA

MHororpaHHuKu

25

16 1

Bexkrops! B
IIPOCTPAHCTBE

IToBTOpEHME,
00001IeHHE U
CUCTCMaTHU3aluAa
3HAHWI

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

12

102 6




11 KUIACC

KoanuecTBo yacos JJIeKTPOHHbIE
HaumeHnoBanue
Ne (uudpossbie)
pa3aesioB U TeM Konrtpoabnbie IIpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpaMMbl padoThI padoTbI
pecypchl
A
1 HaJUTUYECKas 15 1
reoMeTpus
[ToBTOpEHHUE,
5 00001IeHNE 1 15 1
cucTeMaTu3aus
3HAHUU
3 O0BéM 17 1
MHOTOTpaHHUKA
4 Temna BpamieHus 24 1
[lnomanu
5 HOB?pXHOCTI/I u 9 1
00BEMBI KPYTIIBIX
Ten
6 JIBrokeHus 5 1
[ToBTOpEHME,
7 00001IeHNe U 17 5
cUCTeMaTH3aIus
3HAHUU
OBIIEE
KOJIMYECTBO YACOB 102 8 0

I10 ITPOT'PAMME




TEMATHYECKOE IINTAHUPOBAHHME
10 KUIACC

Ne
n/n

Haumenosanue
pa3aesioB U TeM
NMPorpamMmbl

DJIEeMEHTBI TEOPUU
rpadoB

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

DJIEKTPOHHbBIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Crny4aiinbie
OIIBITHI, CIIy4aiiHbIC
cOOBITHS U
BEPOSITHOCTH
COOBITHIA

Omnepanuu Haj
MHOKSCTBaMH U
COOBITHUSIMH.
Crnoxenune u
YMHOXEHUE
BEPOSTHOCTEM.
YcaoBHas
BEPOSITHOCTb.
HezaBucumnie
COOBITHS

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

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

14

34




11 KUIACC

HaunumenoBanue
Ne

pa3aesioB U TeM
n/n

NPOrpamMmbl

3aKoH 0OJbIIUX
qucen

KoaunuyecTBO 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTnyeckue
padoThI

DJIEeKTPOHHBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

DIIEMEHTHI
2 MaTEMATHYECKON
CTATUCTUKU

HenpepriBabie
CIy4YaiiHbIE
BEJIMYUHBI

3 (pactipenencHus),
II0KA3aTEIbHOE U
HOPMAaJIbHOE
pacrnpeneneHus

Pacnpenenenune
Ilyaccona

CBs3b MEXIY
5 CIIy4aliHBIMU
BEIIMYMHAMU

O06006111eH1E U

6 cUCTEMAaTH3aIUI
3HaHUH

11 1

OBILIEE KOJIMYECTBO
YACOB 10
I[TPOTPAMME

34 1




INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoasnbie IIpakTnueckue
n/n Bceero H3yYeHUS oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 MHOXeCTBO, oTepaluy Hajl MHOKECTBAaMHU 1
1 UX CBOMCTBA 04.09.2023
2 narpamMMmel Dijiepa-Benna 1
Huarp P 05.09.2023
[IpuMeHEeHHE TEOPETHKO-MHOKECTBEHHOTO
3 1
amrmapara JJisi peeHus 3a1aq 05.09.2023
Parmonansubie ynciaa. OOBIKHOBEHHEIC U
4 eCATHYHBIC IPOOH, IIPOLICHTHI, 1
. APOBIL, TIPOTL 06.09.2023
OecKOHEeUYHbIE IEPUOANYECKUE APOOH
Panmonansubie unciaa. OOBIKHOBEHHBIE U
5 eCATHYHBIC IPOOH, IIPOLICHTHI, 1
. APOBIL, TIPOTL 11.09.2023
OecKOHEUYHbIE IEPUOANYECKUE APOOH
[Ipumenenue apobeii u NPOIEHTOB IS
6 1
pelIeHrs MPUKIAIHBIX 3a7a4 12.09.2023
[Ipumenenue apobeii 1 IPOIEHTOB IS
7 1
pelIeHns MPUKIAIHBIX 3a7a4 12.09.2023
JleficTBUTENbHBIC YKCla. PaliioHaabHBIE
8 1
UppalMOHATILHBIE YKCIIa 13.09.2023
9 Apudmernueckue orneparuu ¢ 1
IEACTBUTEILHBIMHI YUCIIAMHU 18.09.2023
10 Mopnynbe AEMCTBUTEIBHOTO YHUCIIA U €r0 1




CBOMCTBA

19.09.2023

11

12

13

[TpubnuxEHHBIC BRIYUCIICHUS, TIPaBUIIa
OKpYTJICHMS, TPUKHUIKA U OLICHKA
pe3yJibTaTa BBIYMCIEHUN

OcCHOBHBIE METOBI PELICHUS LENbIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

OcCHOBHBIE METOBI PELICHUS LENbIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

19.09.2023

20.09.2023

25.09.2023

14

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

26.09.2023

15

16

17

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOrO4IeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

MHoOro4ieHs! ¢ HeNbIMH KOA(PPHUIIUEHTaAMH.

Teopema Buera

Pemenue cucrem JIMHENHBIX ypaBHEHUI

26.09.2023

27.09.2023

02.10.2023

18

19

Pemenne cucreM TMHENHBIX YpaBHEHUN

Martpuna cucTeMsl JINHEWHBIX YPaBHEHUM.
Onpenenurens MaTPUIBI 2X2, €T0
F€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHUS

03.10.2023

03.10.2023

20

Onpenenurens MaTPUII 2X2, €T0
T€OMETPUYECKHI CMBICI U CBOMCTBA;

04.10.2023




BBIYHCIICHUC €TI0 3HAYCHU A

21

22

[IpuMeHeHnEe onpenenTeNs Uil pELICHUs
CUCTEMBI JINHEWHBIX YPaBHEHUU

Pemenue npukiaaHbIX 3aa4 ¢ HOMOIIbIO
CHUCTEMbI JINHEHHBIX YpaBHEHUI

09.10.2023

10.10.2023

23

Pemrenne npukiiagHbIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

10.10.2023

24

25

26

KontposbHas padota: "PanronanbHbie
ypaBHEHHUsI U HepaBeHCTBA. CUCTEMBI
JMHENHBIX YypaBHEHUH"

OyHKIMS, CIOCOOBI 3aJaHUST (PYHKIIHH.
Bzaumno oOpaTHble QYHKITHH.
Kommnosurus ¢hyHkImit

I'paduk pynkunu. dnemMeHTapHbIE
npeoOpa3oBaHus rpapuKoB (HyHKIHHA

11.10.2023

16.10.2023

17.10.2023

27

28

29

30

OO6macth ornpeesieHust © MHOXECTBO
3HaueHull pyHkuuu. Hynu pyHkumu.
[IpoMexyTKH 3HaK OCTOSTHCTBA

YérHble 1 HeUETHBIEC (PYHKLINH.
[lepuoanueckue pynkuuu. [pomexyTku
MOHOTOHHOCTH (PYHKIIMH

MaxkcuMyMbl 1 MUHUMYMBI ()yHKIIHH.
HauOonpiiee 1 HauMeHbllee 3HaYCHNE
(GYHKIHMU Ha TPOMEXYTKE

Jluneiinas, KBaApaTuyHas U JpOOHO-
TUHEWHas QYHKIUH

17.10.2023

18.10.2023

23.10.2023

24.10.2023

31

DJIEeMEHTapHOE UCCIEOBAHUE U
MOCTPOSHUE TPAPUKOB ITUX YHKITUNA

24.10.2023




DneMeHTapHOE UCCIIeIOBAHUE U

32
MOCTPOCHUE IPAPUKOB ITUX (YHKITUNA 25.10.2023
33 CreneHsb ¢ 1eTBIM MOKa3aTesneM. buaom
Herotona 30.10.2023
34 Crenens C LenbIM NIOKazareneM. bunom
Herotona 07.11.2023
Crenennast GyHKIHUS C HATYPATbHBIM H
35 . E€ cBoii
1ebIM Toka3aTenieM. E€ cBolicTBa u 07.11.2023
rpaduk
36 KonTponbnas padora: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpapux” 08.11.2023
37 ApudmeTrueckuii KOpeHb HaTypaIbHOU
CTENEHU U €ro CBOMCTBA 13.11.2023
38 ApudpmeTrueckuii KOpeHb HaTypaibHOU
CTENEHU U €ro CBOMCTBA 14.11.2023
[TpeoOpa3oBaHUS YUCIIOBBIX BBIPAKCHHM,
39
coJiepKaluX CTENEeHU U KOPHU 14.11.2023
[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHIH,
40
coJiepKalluX CTENEHU U KOPHU 15.11.2023
[TpeoOpa3oBaHus YUCITOBBIX BHIPAKECHHIA,
41
coJiepKalluX CTENEeHU U KOPHU 20.11.2023
Hppaumnonansuslie ypaBHeHUs. OCHOBHBIE
42
METOTbI p?HIeHI/ISI HUPPaIMOHATEHBIX 91.11.2023
YpaBHCHHIA
UppatnmonansHbie ypaBHeHUs. OCHOBHbBIE
43
METOTbI p?H_IeHI/ISI UppalMOHATLHBIX 91.11.2023
ypaBHEHHUI
44 WppanmonansHble ypaBHeHUsA. OCHOBHbIE




METO/Ibl PEIICHUS UPPALMOHATBHBIX
ypaBHEHUI

22.11.2023

PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN

4 UppalMOHATIbHBIX YpaBHEHUI 27.11.2023
46 PaBHOCHIIBHBIE TEPEXO/BI B {)eH_ICHI/II/I

HUPPAMOHATILHBIX YPaBHEHUN 28.11.2023
47 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH

UppalMOHANIBHBIX YPaBHEHUI 28.11.2023
48 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH

UppalMOHATIbHBIX YpaBHEHUI 29.11.2023

CaoiicTBa ¥ rpauK KOpHS N-Oi CTENeHU
49 Kak (yHKIIMH OOpaTHOW CTETIEHH C 04.12.2023

HaTypaJbHBIM [TOKa3aTelleM

CaoiicTBa ¥ rpa@uK KOpHS N-Oi CTENEHU
50 KaK (pyHKIIMM 0OpaTHOM CTENEeHH ¢ 05.12.2023

HaTypaJbHBIM [TOKa3aTelleM

KonTponbnas padora: "CsoiicTBa u rpaduk
o1 g;)g;:erll{ I::" crenenu. MppanuoHanbHbie 05.12.2023
59 CreneHb ¢ paloHAILHBIM TI0Ka3aTeleM U

e€ cBolicTBa 06.12.2023
53 CreneHb ¢ paliiOHAJILHBIM TIOKa3aTeleM U

e€ cBOlCTBa 11.12.2023
54 CreneHb ¢ palioHAILHBIM TIOKa3aTeleM U

e€ cBolicTBa 12.12.2023
55 [TokazarenbHast QyHKIMS, €€ CBOMCTBA U

rpapuk 12.12.2023
56 Hcnonb3oBanue rpaduka GyHKIMM 115




pelIeHusl ypaBHEHU I

13.12.2023

Hcnons3oBanue rpaduka GyHKIUN 1715

57

pelieHus: ypaBHEeHU I 18.12.2023

[TokazatenbHble ypaBHeHU. OCHOBHbBIE
58

METO/IbI p?I_HeHI/Iﬂ MOKa3aTeIbHbBIX 19122023

ypaBHEHHI

[TokazaTenbHbie ypaBHeHU. OCHOBHBIE
59

METO/IbI pcimeHI/m MOKa3aTeIbHBIX 19122023

ypaBHEHUH

[TokazaTenbHbie ypaBHeHU. OCHOBHBIE
60 METOBI p?meHH;[ MOKa3aTeIbHBIX 20.12.2023

ypaBHEHHH
61 KontponbHas padora: "[lokazaTenpHas

¢bynkuus. [lokazarenpHble ypaBHEHUS " 25.12.2023
62 JI . 7

orapudm yucna. CoiicTBa orapupma 26.12.2023
63 Jlorapudwm gucia. CpoiicTa iorapupma 26.12.2023
64 JI . 7
orapudm yucna. CoiicTa jorapupma 27 122023

65

JlecsiTUuHBIE U HATYpaJbHBIE TOTapU(PMBI 09.01.2024
66 JlecATHYHBIC U HATypaJIbHBIE JIOTapH (MBI 09.01.2024
67 IIpeoOpa3oBaHue BBIpAKEHHIH,

CoJIep KalIuX Jorapudmel 10.01.2024
68 [IpeoOpa3oBanue BHIpAKCHUH,

CoJIep KalIuX Jorapudmbl 15.01.2024




[IpeoOpa3oBaHue BEIpaKEHUH,

69 coJiepKaIIux JoraprupmMbl 16.01.2024
20 Jlorapudmuueckas pyHKuus, €€ CBOWCTBA

u rpadux 16.01.2024
7 Jlorapudmuueckas GyHKIIUS, €€ CBOHCTBA

U rpaduk 17.01.2024
79 Ucnons3zoBanue I‘p&ii)PIKZl byHKIUYU s

pelieHus ypaBHEeHU 22.01.2024
73 Ucnons3zoBanue I‘paii)I/IKa byHKIUYU s

pelieHus: ypaBHEeHU I 23.01.2024

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
74 METO/IbI p(imeHI/m Jorapu(pMUIecKux 93.01.2024

ypaBHEHUN

Jlorapudmuueckue ypaBuenusi. OCHOBHBIE
75 METO/IbI ptimeHHﬂ JorapupMUUECKUX 94.01.2024

ypaBHEHUN

Jlorapudmuueckue ypaBuenusi. OCHOBHBIE
76 METOBbI p?HIeHI/ISI JorapuPMUUECKUX 99.01.2024

ypaBHEHHHA
77 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH

Jorapu(PMUIECKUX YpaBHEHUN 30.01.2024
78 PaBHOCHIIbHBIE TTEPEXOIbI B PEIICHUH

Jorapu(pMUUECKUX YpaBHEHUN 30.01.2024
79 Kontponbnas padota: "Jlorapupmuueckas

¢byukus. Jlorapupmuueckue ypaBHeHus" 31.01.2024
80 Cunyc, KOCHHYC, TAHT€HC M KOTAaHT€HC

YUCJIOBOT'O apryMEHTa 05.02.2024
81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHI'€HC




YHUCJIOBOI'O apryMEeHTa

06.02.2024

ApKcUHYC, apKKOCHHYC U apKTaHT'€HC

82

YHUCJIOBOT'O apryMEeHTa 06.02.2024
83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTe€HC

YHUCJIOBOT'O apryMeHTa 07.02.2024

TpuronomeTrpuyeckas OKpy>XKHOCTb,
84 onpenenueHHe TPUTOHOMETPHUUYECKHIX 12.02.2024

(GYHKIHH YMCIIOBOTO apryMeHTa

TpuronomeTpudeckas OKpy>KHOCTb,
85 onpenenueHHe TPUTOHOMETPHUICCKHX 13.02.2024

(YHKIIUH 9MCIOBOTO apryMeHTa
86 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 13.02.2024
87 OcHOBHBIE TPUTOHOMETpPUYECKHE POPMYIIBI 14.02.2024
88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITHI 10.02.2024
89 OcHOBHBIE TPUTOHOMETpPUYECKHE POPMYIIBI 90.02.2024
90 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX

BBIpaXKEHUI 20.02.2024
01 [IpeobpazoBaHre TPUTOHOMETPHUUECKHUX

BBIpAKEHU N 21.02.2024
92 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX

BBIpaXKEHUI 26.02.2024
93 [IpeoOpa3oBaHue TPUTOHOMETPHIECKUX

BBIPAKEHUN 27.02.2024
94 Pemenue TpuroHoMeTpUYECKUX YpaBHEHUM




27.02.2024

95 P 7
CIICHUE TPUTOHOMETPHUYCCKUX YPaBHEHUI 98.02.2024
96 P 7
eIICHNEe TPUTOHOMETPHUYECKUX YPaBHEHUH 04.03.2024
97 P i
CIICHUE TPUTOHOMETPHUYCCKUX YPaBHECHUI 05.03.2024
98 P 7
eIICHNE TPUTOHOMETPHYECKUX YPaBHEHUH 05.03.2024
99 P 7
eIICHNEe TPUTOHOMETPHYECKUX YPaBHEHUH 06.03.2024
100 Pemenne TpUroHOMETPHUECKUX YpaBHEHUN
11.03.2024
KontponsHas padoTa:
101 "T
PUTOHOMETPUYECKHUE Bmpax(emf;l u 12.03.2024
TPUTOHOMETPHYECCKUE YPABHCHUS
[TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS
102 . M
nocneL[OBaTenLHVOCTeH eTox 12.03.2024
MaTeMaTU4eCKON MHIYKIIUH
MOHOTOHHBIE U OTPAaHUYCHHBIC
103 N
nocieaoBarenbHocTH. Mcropust aHanmm3a 13.03.2024
0ECKOHEUHO MaJIbIX
104 A
pudMeTHUecKas mporpeccus 18.03.2024
105 r
eoMeTpHYECcKas IPOrpeccust 19.03.2024
106 beckoHeuHO yObIBaroIIasi reoMeTpudIecKas
nporpeccust 19.03.2024




CymMma 6eckoHeuHO yObIBaroImei

107 T€OMETPUUYECKON MTPOTPECCUH 20.03.2024
108 JIMHENHBIN U HKCIOHEHIMAIIBHBINA POCT.

Uucno e. Dopmyiia CI0KHBIX MPOLEHTOB 01.04.2024
109 JIMHEHBIN ¥ YKCTIOHEHIIMAIbHBIA POCT.

Yucno e. Dopmyna CI0KHBIX MPOIEHTOB 02.04.2024
110 Hcnonb30Banue Nporpeccuu Ajs peleHus

peaNbHBIX 3a/1a4 MPHUKJIAJTHOTO XapaKkTepa 02.04.2024
111 Kontposnbnas pabora:

"[locnenoBarenbHOCTH U porpeccun” 03.04.2024
112 HenpepriBHble GyHKIINN U UX CBOWCTBA 08.04.2024
113 Touka pa3pbiBa. ACUMITOTHI I'paUKOB

byHKIUH 09.04.2024
114 CaoiicTBa (QyHKIIMI HENIPEPHIBHBIX HA

OTpe3Ke 09.04.2024
115 CBoiicTBa (DyHKIMI HETIPEPBIBHBIX HA

OTpe3Ke 10.04.2024
116 MeTto MHTEpPBAJIOB JUIsl pEIICHUS

HEPaBEHCTB 15.04.2024
117 MeTo HHTEPBAJIOB JUIsI peILICHHS

HEPaBEHCTB 16.04.2024
118 MeTo HHTEpPBAJIOB JUISl pEILICHHS

HEPABEHCTB 16.04.2024
119 [IpuMeHeHne CBOWCTB HEMPEPBIBHBIX

GyHKIMA 1715 peleHus 3a1a9 17.04.2024
120 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX

GyHKIMA 1715 peleHus 3a1a9 22.04.2024




121

[lepBast u BTOpas Npou3BOIHBIC PYHKIIUU

23.04.2024

122 Omnpenenenue, reOMETPUIECKUNA CMBICIT

MIPOU3BOIHOM 23.04.2024
123 Omnpenenenue, GU3NISCKUNA CMBICIT

MIPOU3BOTHOM 24.04.2024
124 VYpaBHeHHE KacaTeIbHOU K TpaduKy

byHKIIUN 29.04.2024
125 VYpaBHeHHE KacaTeIbHOU K TpaduKy

byHKINN 30.04.2024
126 [Ipou3BoIHBIEC AIEMEHTAPHBIX (PYHKINUN 30.04.2024
127 [Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINN 01.05.2024
128 [Tpon3BotHAS CYMMBI, TPOU3BEACHHSI,

YaCTHOTO ¥ KOMIO3UIINU (DYHKITHI 06.05.2024
129 [IpousBoHAsS CyMMBI, TPOU3BEACHHUS,

YaCTHOTO M KOMITO3ULIUU (YHKITHI 07.05.2024
130 [Tpon3BotHAS CyMMBI, TPOU3BEACHHSI,

YaCTHOTO ¥ KOMIO3UIINU (DYHKITHI 07.05.2024
131 Kontponbnas padota: "[IponsBognas” 08.05.2024
132 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS

3HaHui: "YpaBHeHus" 13.05.2024
133 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL

3HaHui: "Oyakun" 14.05.2024
134 HroroBast koHTpobHAs paboTa

14.05.2024




135

HToroBast KOHTpOJIbHAS paboTa

15.05.2024

136

[ToBTrOpenue, 06001IEHNE, CUCTEMATH3AIHS
3HaHUHN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10

20.05.2024




INOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIe NpaBuiia H300pakeHUs Ha
PUCYHKE IIJIOCKOCTH, MapalIeIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEPEOMETPUH: TOUYKA, TIpsAMas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
[paBUiia H300paKCHUS Ha PUCYHKE
TUTOCKOCTH, MapajuICIbHBIX TPSIMBIX
(OTpe3KoB), cepeIuHbI OTpe3Ka

IlonsTus: NnepeceKaromumecs mIoCKOCTH,
nepeceKarommecs npsaMas 1 rmjiIoCKOCTh;
MOJIYIIPOCTPAHCTBO

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

01.09.2023

06.09.2023

07.09.2023

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

IlousTuhs: MEPECCKArOIMMrECs IMIOCKOCTH,
MEPpECCKAIMUECA IpsAMas U IMJIO0CKOCTb,
MOJIYIIPOCTPAHCTBO

08.09.2023

MHororpaHHuKH, U300pakeHUE
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHuKH, H300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIINX 0OBEKTOB

13.09.2023

14.09.2023

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEZICTBHS U3 HUX

15.09.2023




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

20.09.2023

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CrocoOsl 3a1anus
MPAMBIX U IUIOCKOCTEMN B IMPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUNIOCKOCTEH

21.09.2023

10

N300pakeHue ceueHuil nmupaMubl, Kyoa u
IIPU3MBbI, KOTOPBIE ITPOXOJAT Yepe3 UX
pEopa. M3o0pakeHne epeceacHHsI
ITOJIyYEHHBIX IJIOCKOCTEM.
PackpamnBanue noCTpOEHHBIX CEYEHUN
pa3HBIMM LIBETaMU

22.09.2023

11

N300pakeHne ceueHni mupaMuabl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEpE3 UX
pé6pa. N3o0pakeHue nepeceueHust
ITOJIYYEHHBIX MJIOCKOCTEM.
PackpaiBanye NOCTPOSHHBIX CEUYSCHUN
pa3HbBIMU IIBETaMHU

27.09.2023

12

N300paxenune cedyeHunit nupamuibl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHust
MOJTyYEHHBIX TUIOCKOCTEH.
PackpamBanue NOCTPOSHHBIX CEYCHUN
pa3HbBIMU [IBETaMHU

28.09.2023

13

N300paxenune ceuyeHuit nmupamuibl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOJAT Yepe3 uX
pEbpa. M3o0pakeHne nepecedeHust
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpamnBanue NoCTpOCHHBIX CEYCHUN

29.09.2023




Pa3sHbIMU LIBETAMU

14

15

Meton ciieioB [isl IOCTPOEHUS CEUEHUI

Merton cnenoB uisi TOCTPOCHUS CEUCHHUI.

CaolicTBa nepeceyeHuid NPSAMbIX U
IIJIOCKOCTEN

04.10.2023

05.10.2023

16

Meton ciie1oB U1l IOCTPOEHUS CEUEHU M.

CBoiicTBa niepeceueHnid MpsIMbIX U
IIJIOCKOCTEMN

06.10.2023

17

[TocTpoenue ceveHuii B mupamuie, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX qepTemel‘/’I U 3al1UCh HI1aroB
MTOCTPOCHUS

11.10.2023

18

[TocTpoenue ceuenuit B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YePTEXKEH U 3aIHCh IIIaroB
MOCTPOEHUS

12.10.2023

19

20

21

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTen(eI‘/'I M 3aIIMCh 111aroB
MTOCTPOCHHUS

ITocTpoeHue ceueHuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alHCh I1aroB
ITOCTPOEHUS

[ToBTOpenue mranumerpun: Teopema o
MPONOPIMOHANBHBIX OTpe3kax. [Tomodue
TPEYTrOJIbHUKOB

13.10.2023

18.10.2023

19.10.2023




22

[ToBTOpenue nmnanumerpun: Teopema
Menenas. Pacuersl B ceueHUSIX HA
BBIHOCHBIX 4YepTexkax. McTtopus pa3BuTus
IJITAHUMETPUHU M CTEPEOMETPHH

20.10.2023

23

KonTponbHas padbota "AKCHOMBI
crepeomerpuu. Ceuenus"

25.10.2023

24

B3aumHoe pacrosnoxeHue npsMbIx B
npocTpaHcTBe. CKpeluBaroImuecs
npsMsble. [Ipu3Haky cKkpemuBaromuxcs
npsaMbIX. [lapamiensHble IpsiMbIe B
IIPOCTPAHCTBE

26.10.2023

25

Teopema o cyniecTBOBaHHH U
€MHCTBEHHOCTH MPSAMOM MapasijiesibHOI
JAHHOM MPSIMOMN, MMPOXOAIIEH uepes
TOYKY IPOCTPAHCTBA U HE JIeKaleH Ha
JAaHHOM npsMoi. Jlemma o nepeceyeHun
MapaJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

27.10.2023

26

27

28

[TapamtensHOCTB Tpex MpsMBbIX. Teopema
0 TPEX mapaJuIeNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannenpsHOE NPOEKTUPOBAHMUE.
OcCHOBHBIE CBOICTBA NapaJJIEILHOTO
npoekTupoBanus. 300paxkeHne pa3HbIX
¢buryp B napauenbHON IPOeKINUN
[MenTpanbHas npoeKkuus. YToiui ¢
COHAITPaBJIEHHBIMHU CTOPOHAMH. YTOJI
MEXY IPSAMBIMU

08.11.2023

09.11.2023

10.11.2023

29

3amayn Ha NOKA3aTEILCTBO U
HCCIIEN0BAHUE, CBA3aHHEIE C

15.11.2023




Pacros0KEHUEM MPSMBIX B IPOCTPAHCTBE

30

[ToHsiTHA: MapaIeaIbHOCTh NPSIMOUN U
IUIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
[apaJUIeIbHOCTH MIPSIMON U TUIOCKOCTH.
CaolicTBa napamienbHOCTU IPSIMOH U
IJIOCKOCTH

16.11.2023

31

32

33

34

I'eomeTpuueckue 3a/1aun Ha BHIYHUCIICHUE
U JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
NapajuIeIbHOCTHIO MPSAMBIX U MJIOCKOCTEN
B IIPOCTPAHCTBE

[TocTpoenue ceueHus, TPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTEekKe U
MapaJyIEIBbHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

HapaJ'IJ'IeJ'ILHaH mpoeKuusd, MIpUMCHCHUC
IJIL TIOCTPOCHUA Ce4YeHHI KY6a u
HnapaJjureJCrnuIicaa. CaoiicTBa
nmapajjiejcnvicaa U Mpru3mMbIl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
napaJisieJIbHOCTH ABYX MJIOCKOCTEH

17.11.2023

22.11.2023

23.11.2023

24.11.2023

35

Teopema o0 mapaieIbHOCTH U
C€ANMHCTBEHHOCTH IIJIOCKOCTH, HpOXO}ISIHIGfI
yepe3 TOUKY, He MPUHAAIEKAIIYIO TaHHON
MIJIOCKOCTH U CIIEJICTBUS U3 HEE

29.11.2023

36

CBolicTBa napayuieNIbHBIX TUIOCKOCTEN: O
MapaJuIEIbHOCTH IPSIMBIX NIEPECEUECHUS
IIPY NIEPECCUEHUN IBYX MTapaJLICIIbHBIX
IJIOCKOCTEMN TPEThEU

30.11.2023




37

38

CaolicTBa napamieabHbIX IIOCKOCTEN: 00
OTpe3Kax MapajuiesIbHbIX NPSMBIX,
3aKJIIOYEHHBIX MEXAY NMapajuleIbHbIMU
IUIOCKOCTSIMU; O IIEPECEUCHUN IPSAMOM €
JBYMS IapaJlJIeIbHBIMU IJIOCKOCTSIMU

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

01.12.2023

06.12.2023

39

40

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajulesenune1a

07.12.2023

08.12.2023

41

Brruucnenue niuH oTpe3KoB B KyOe u
MPSAMOYTOJIBHOM TIapajuiesIeuIIe e

13.12.2023

42

[lepneHMKyYIAPHOCTD NPAMON U
mockocty. [Ipru3Hak
MEPIEHIUKYISIPHOCTH IIPSMOH U
IIJIOCKOCTH

14.12.2023

43

44

45

IlepnieH IUKYIAPHOCTD NPSMOU U
mockocty. [Ipru3Hak
MEPIEHIUKYISIPHOCTH MIPSMOHN U
IJIOCKOCTH

TeopeMa o Cyl1eCTBOBAaHUH U
€AMHCTBEHHOCTH MPSIMOM, MPOXOAAIIECH
4yepe3 TOUKY MPOCTPAHCTBA U
MePIEHIUKYISIPHON K TNTIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsIMBIC B MHOT'OI'paHHUKAX

15.12.2023

20.12.2023

21.12.2023

46

[1nockocTH ¥ IepneHAUKYISIPHBIE UM




IpsAMBIC B MHOTI'OI'paHHUKAX

22.12.2023

47

48

49

[lepnenuKymsip U HAKJIOHHAS.
[TocTpoeHue nepneHauKyIsipa u3 TOUKU
Ha MPSMYIO

[lepneHuKymsp ¥ HAKJIOHHAS.
[TocTpoeHue neprneHauKynspa U3 TOUKU
Ha MPSAMYIO

Teopema o TpEX MeprneHAuKyIIpax
(npsimast 1 oOpaTHas)

27.12.2023

28.12.2023

29.12.2023

50

51

52

Teopema 0 TpEX neprneHANKyIIpax
(mpsimast u oOpaTHast)

Yron MCKAY CKPCHIMBAOIINMHCA
psAMBIMHA

[Tonck nepreHIMKyIsIpHBIX TPSIMBIX C
MIOMOIIIbIO IEPHEHAUKYISIPHBIX
IJIOCKOCTEN

10.01.2024

11.01.2024

12.01.2024

53

54

55

56

OpToroHanbHOE IPOEKTUPOBAHUE

ITocTpoeHue ceuenuit kyoa, Ipu3Msl,
MPaBUIBHON MUPAMUJIBI C TOMOLIBIO
OpPTOTOHAJILHOM MPOEKIINH

ITocTpoenue ceueHuit kyoa, IpU3MBI,
[IPaBUIILHON ITUPAMUJBI C IIOMOIIBIO
OPTOTOHAJIBLHOMN MPOEKLINH
CummeTpus B IpOCTPaHCTBE
OTHOCHTEIIBHO IUIOCKOCTH. ITnockoctn
CUMMETPUN B MHOI'OTPaHHUKAX

17.01.2024

18.01.2024

19.01.2024

24.01.2024

57

[Ipu3Hak nepneHIuKyJISIPHOCTH IPSIMOM U




IIJIOCKOCTH KaK CJICACTBUC CUMMCTPUU

25.01.2024

58

59

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
PacCTOSIHUM OT TOYKH JIO IJIOCKOCTH

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
paccTosHUM OT TOYKU JI0 TIIOCKOCTH

26.01.2024

31.01.2024

60

CrocoObl OITyCTUTH TEPIICH UK YIISPHI:
CUMMETPHSI, CABUT TOYKHU T10
napasieIbHON MPAMO

01.02.2024

61

62

63

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

KontponbHas padota "B3anmuoe
PaCIOJIOKEHUE PSAMBIX U IIJIOCKOCTEH B
npoctpancTae”

[ToBTOpEeHME: Yyro Mex Iy MPSIMBIMU Ha
MIJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

02.02.2024

07.02.2024

08.02.2024

64

[ToBTOpEHME: yrom Mexay
CKpCHIMBAIOIIUMHUCH IPAMBIMU B
IIPOCTPAHCTBE

09.02.2024

65

66

67

FGOMCTpI/I‘-ICCKI/Ie METObI BEIUYHUCIICHUA
yria MCXKIy NpsAMbIMU B MHOT'OI'paHHUKaAxX

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria
[IepnenquKynsipHbIE IIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYIIPHBIX
IIJI0CKOCTEN

14.02.2024

15.02.2024

16.02.2024

68

[Ipu3Hak neprneHuKyIspHOCTH




IJIOCKOCTEM; TEOpeMa O MPSAMOU
IepeceyeHus JIByX IIOCKOCTEH
NEePIEHANKYIIPHBIX TPEThEH MI0CKOCTH

21.02.2024

69

[IpsimoyronbHbIN Napajuieenunes; Kyo;
U3MEPEHMS], CBOUCTBA IPAMOYTOJIbHOTO
napajuiejienunena

22.02.2024

70

71

TeopeMa 0 JuaroHaljii npsiMmoyroJibHOro
nmapajjeacnuieaa u CJICACTBUC U3 Heé

CTepeOMeTpI/I‘IeCKI/Ie U IIPUKIIATHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM IIPAMBIX U IINIOCKOCTH

23.02.2024

28.02.2024

72

[loBTOpEHME: CKpELIMBAIOLIUECS NPSMBIE,
napaiesIbHble TUIOCKOCTH B CTaHIapPTHBIX
MHOT'OI'paHHHKaX

29.02.2024

73

[Tapa napasnienbHbIX IIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXy CKPEIIUBAIOITUMUCS MPSIMBIMU B
MIPOCTHIX CUTYAIUSIX

01.03.2024

74

75

76

PaccrosiHue OT TOUKH J10 TNIOCKOCTH,
paccTosiHue OT IPsIMOM J0 TNIOCKOCTH

Beluncienne paccTossHUN MEXKIY
CKPELIUBAIOIIUMUCS IPSIMBIMHU C
IIOMOILBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

TpéXrpaHHblid yroy, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOTO yIyia

06.03.2024

07.03.2024

08.03.2024

77

DneMeHThI ChepPUIeCKON TeOMETPHH:




I€oAC3NYCCKUEC IMHHUHM Ha 3emite

13.03.2024

Kontposbnas padota "Yribl u

7
8 paccrosiHus" 14.03.2024

79 Cucremaru3zanus 3HaHUuM "MHOTOrpaHHUK

1 €ro 2JIeMEHTHI" 15.03.2024
80 [Tupamuna. Buasl nupamuy. IlpaBunibHas

nupamusia 20.03.2024
81 [Tpusma. [IpsimMast u HaKIOHHAS TPU3MBL.

[IpaBunbpHas npuszma 21.03.2024
82 [Ipsimoii napamienenunen,

MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo 22.03.2024
83 Brimykiibie MHOTOrpaHHUKH. Teopema

Diinepa 03.04.2024

Brimykiible MHOTOTpaHHUKH. Teopema
84 Oiinepa. [IpaBunbpHbIe U OTYNIpaBUIbHBIE 04.04.2024

MHOTOTPaHHUKHU
85 KonTponbHas padota "MHOrorpaHHHKU 05.04.2024
86 [TonsiTHE BEeKTOpa HA IJIOCKOCTH H B

MIPOCTPAHCTBE 10.04.2024
87 CymMa BEKTOpOB 11.04.2024
88 Pa3nocTh BekTOpOB 12.04.2024
89 [TpaBuno mapamnenenurnena 17.04.2024
90 YMHOXEHHE BEKTOpa Ha YHCIIO

18.04.2024




Paznoxenue BexTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JISKAIUX B OJTHON 1 10.04.2024

TUIOCKOCTH
92 CkansipHOE TIPOU3BEICHUE 1 94.04.2024
93 Brruuciienue yria Mexy BEKTOpaMu B 1

MIPOCTPAHCTBE 25.04.2024
94 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1 96.04.2024
95 [Ipocreiimme 3a1aun ¢ BEKTOpaMH 1 01.05.2024
96 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1 02.05.2024
97 IIpocreimue 3a1aum ¢ BEKTOPaMH 1 03.05.2024
98 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1 08.05.2024
99 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI 1 09.05.2024
100 HToroBasi KOHTpOJIbHASA paboTa 1 10.05.2024
101 WroroBas koHTpoJsibHas paboTa 1 15.05.2024
102 O000111eHIE U CUCTEMATH3AIU 3HAHUI 1 16.05.2024

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




INOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne n/m Tema ypoka

3a/1a4d ¢ TOMOIIBIO rpada

KoaunuecTBO 4acoB

I'pad, cBs3HBIHN Tpad, MpeacTaBIcHUE

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

05.09.2023

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

B rpacde. Llenu u nukisl

Crenenb (BaJIEeHTHOCTb) BeplInHbL. [1yTh

12.09.2023

CIIy4alHOT'O DKCIIEpUMEHTA

COOBITHSI (MCXOIBI)

COOBITUSIMU

I'padbr Ha mnockoctu. [epeso

CrnyyvaiiHble S5KCTIEpUMEHTHI (OTIBITHI) U
4 cilydaiiHble cOObITHSA. DIeMeHTapHbIe

BeposiTHOCTB cllydaiiHOTO COOBITHSI.
BeposiTHOCTH cOOBITHH B OIIBITaX €
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU

19.09.2023

26.09.2023

03.10.2023

COOBITUSIMU

BeposiTHOCTB City4aitHOTO COOBITHSI.
BepositHOCTH COOBITHI B OIBITax C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU

10.10.2023

BEPOSATHOCTEMN

[Tepecedenne, 00beTMHEHIE MHOKECTB
¥ COOBITHIA, TIPOTUBOTIOIOKHEIC
coObITus. PopMyIna CIOKEHUs

17.10.2023




VYcinoBHas BEpOATHOCTb. Y MHOKEHUE
BeposATHOCTE. DopMyJia yCIOBHOM
BEPOATHOCTH

24.10.2023

VYcii0BHas BEpOSATHOCTb. Y MHOXKECHHE
BeposiTHOCTEN. DopMysia yCII0BHON
BEPOSATHOCTH

07.11.2023

10

11

dopmyiia MOJHOK BEPOATHOCTH

®opmyna baiieca. HezaBucumele
COOBITUS

14.11.2023

21.11.2023

12

KomMb6unaTopHO€E paBUI0 YMHOXKEHHUSL.

[lepecTanoBku u paxkropuan

28.11.2023

13

14

Yucino coueranuid. TpeyrojbHUK
[Tackans

®opmyna 6unoma HproToHa

05.12.2023

12.12.2023

15

KonTponasnas padora Nel: "I'padsl,
BEPOSATHOCTH, MHOKECTBA,
KoMOWHaTopuka'

19.12.2023

16

buHapHBIN Cily4ailHBIA OIBIT
(ucmibpITaHKe), ycrex U Heyaaya.
HezaBucumsle ucnbitanus. Cepus
HE3aBHCHUMBbIX UCIBITAHUHN J0 IEPBOTO
ycnexa

26.12.2023

17

Cepust HE3aBUCHUMBIX UCIIBITAHUM J10
IIEPBOrO ycIexa

09.01.2024

18

Cepus HE3aBUCUMBIX UCTIBITAHUI
bepnymm

16.01.2024




19

Crnyvaiinelii BEIOOp M3 KOHEYHOM
COBOKYITHOCTH

23.01.2024

20

21

22

[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM DJICKTPOHHBIX TaOJIHUI]

Cnyuaiinas BenuuuHa. Pacnipenenenue
BeposATHOCTEH. Jlnarpamma
pacnpezeneHus

Onepanuu HaJ CIly4ailHbIMU
BenuuuHamu. [Tpumepsl
pacnpeznenenuii. bunapnas ciydaitnas
BEJIMYMHA

30.01.2024

06.02.2024

13.02.2024

23

I'eomeTpuyeckoe pacrpeneieHue.
bunoMuanbHOE pacnpeneneHme

20.02.2024

24

25

26

27

MareMaTtnueckoe 0KMIaHNE CIIydalHON
Benn4YHBI. COBMECTHOE pacipe/iesieHne
JIBYX CIIy4alHbIX BEJTMYHH

He3aBucumsble cirydaliHble BETUYHHBI.
CBolicTBa MaTEMaTHYECKOTO OKUIAHMS.
MaremaTtnueckoe 0XHuaaHue OMHApHOU
CIIy4yallHO! BEIUYMHBI

Marematnueckoe 0KUIaHUE
reoMEeTPUYECKOro 1 OMHOMHUAIBHOTO
pacrpeneneHun

I[I/ICHCpCI/ISI " CTaHAAPTHOC OTKIIOHCHUC

27.02.2024

05.03.2024

12.03.2024

19.03.2024

28

Hucniepcust OMHApHOU CTy4aiHOM
BeJIMYHUHBL. CBOWCTBA AUCTIEPCUU

02.04.2024

29

MareMaTH4eCcKoe OXKHUJaHue




MMPOU3BCACHUA U JUCIICPCHUA CYMMBbI
HE3aBUCHMBIX CﬂyqaﬁHLIX BCJIIMYHH

09.04.2024

[IpakTuyeckas pabora c

1
30 UCTIOJIb30BAaHUEM JIEKTPOHHBIX TAOIHIL 16.04.2024
Jucrniepcrsi OMHOMHATIBHOTO
31 pactipenenenus. [Ipakruueckas pabora 1
C UCIIOJIb30BAHUEM DJICKTPOHHBIX 23.04.2024
Ta0IHIL
32 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 30.04.2024
KonTponpHas padora Ne2: "Hcnbiranus
33 bepnymim. Cny?aHHme BEJIMYUHBI U 1 07.05.2024
pacnpeaeneHus
34 O00011IeHNE U CUCTEMATU3AaIMs 3HAHUN 1 14.05.2024
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KUIIACC

Ne
n/n

Tema ypoka

[IpumeHeHne Mpou3BOIHOM K
UCCIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
UCCleIoBaHUIO (PYHKIMM Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

IIpuMeHeHne MpOU3BOJHON K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenne npou3BOIHOM K
UCCIIeIOBaHMIO (YHKIIHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[Ipumenenne npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON

(GyHKIHMU Ha OTpe3Ke

Haxoxnenue HauOOJIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GYHKIIUN Ha OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIET0 3HAUYCHHUS HEIPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxxaenne HanOoJIbIIETO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxnenune HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKINU Ha OTpe3Ke

13

[IpumeneHnne npou3BOTHOM IS
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a49ax

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITN
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOTo (OPMYIION HITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Komnozunus GyHkimit

19 Kommnosumus hyHkmmii

20 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

21 I'eomeTpuueckue o0pas3sl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

99 Kontponbnas padota: "UccnenoBanue
(GyHKIHUH ¢ TOMOIIBIO TPOU3BOTHON"

93 [lepBooOpazHas, OCHOBHOE CBONCTBO
1epBOOOPaA3HBIX

24 [TepBooOpasHbie 3NeMEHTaPHBIX (QYHKIUH.
[IpaBuia HaXOXACHUS IEPBOOOPAZHBIX

o5 [TepBooOpa3HbIe dNeMEHTapHBIX (HYHKITUH.
[IpaBuia HaX0XA€HUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4eCKnid CMBICI
UHTerpana

97 Brruucnenue onpenenéHHOro MHTerpana
o ¢opmyne HeroTona-JleiiOuuma

28 Beruucnenue onpenenéHHoro HHTerpana
o ¢opmyne HeroTona-JleiiOnuma

29 [IpuMeneHnne uHTETpaIa ISl HAXOXKIACHUS
MJI0IA N TIIIOCKUX PUTyp

30 [IpuMeHeHue uHTETpaia sl HaXOXKIACHUS
00BEMOB r€OMETPUIECKHX TEI

31 [Tpumeps! pemeruit nuddepeHImarIbHbIX

YpaBHEHUH




[Tpumeps! pemennii quddepeHraIbHbIX

32 .
yYpaBHEHHI
MaremaTruueckoe MOAECITUPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan"

35 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuyeckue GyHKINH, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U TpapuKu

39 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT60p KOpHEHN TPUTOHOMETPUUECKHUX

YpPaBHEHUH € TOMOUIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenne TpuroHOMeTpUYECKHX
HEPABCHCTB

47 Pemenue TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METOBI PELICHUS
Jorapu(MHUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MUUECKUX HEPAaBEHCTB

56 OCHOBHBIE METOBI PELICHUS

Jorapu(MUUECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

> UppalOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppanoOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PELLICHUS
UppaloOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalnoHaIbHBIX HEPABEHCTB
61 I'paduueckue METOIbI pELICHUS
MppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLeHus
UppalOHAIBHBIX YPAaBHEHHH
63 I'paduueckue METOIBI pEIICHUS
ITOKA3aTENIbHBIX YPABHEHUI
64 I'paduueckue METOIBI peLICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peleHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI peHICHNUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTOIbI peLIeHUs
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH
I'papuueckue MeTo bl peLIeHus
69 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX

YpaBHEHUH




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

71

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "HpparnmoHaibHbie,
[I0Ka3aTeIbHbIE U JIOTApU(PMUUECKHE
HepaBeHCTBa"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KommnnekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUecKasi pOPMBI 3aucu
KOMIIJIEKCHOTO YHUCIIa

75

ApudmeTrrueckue onepanuu c
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[HHaTHOﬁ IIIIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJMHATHOM TIOCKOCTH

79

80

®opmyna Myaspa. KopHu n-oii crenenu
13 KOMIUIEKCHOTO YHCIIa
®opmyna Myaspa. Kopau n-oit ctenenu
13 KOMIUIEKCHOTO 4HCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CECJI OJIA




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Konrtponsnas padora: "KomiuiekcHbie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lenble uncia

85 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LEJIbIX YUCEl

86 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJbIX YUCEIl

87 [IpumeHeHne NpU3HAKOB AETUMOCTU
uensix yucen: HOJl u HOK

88 [IpumMeHeHne TPU3HAKOB 1€TUMOCTH
nensix yucen: HOJl u HOK

89 [IpuMeHeHne TPU3HAKOB J1€TUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIO

90 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJbIX YUCEJI: OCTATKH 10 MOYJIIO
[IpumMeHeHre TPU3HAKOB JIETUMOCTH

91 LEeNbIX Yucell: anroput™ EBkimnaa s
pelIeHns 3a/1a4 B LIEJIbIX Ynciaax

92 KonrtponsHas pabdora: "Teopus memnbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.

93 PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIICICTBUS

94 CucreMa 1 COBOKYITHOCTb YPaBHEHUN.

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OcCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH MppaIlliOHAIbHBIX
ypaBHEHUU

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
97 COBOKYIIHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MTOKA3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIOTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
100 COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

[IpuMeHeHne cUCTEM K pELIECHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HH, UHTEPIPETaLUs TOTYYEHHBIX
pe3yIbTaToB

[IpuMeHeHHe CHCTEM K pelIeHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 337134 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KU3HHU, UHTEPIPETALNs TTOTYIEHHBIX
pe3yIbTaToB




[IpumeHeHrne HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a]1a4 U 3a/1a4 U3

103 pasIUYHBIX 00JIacTel HAYKH U peaIbHON
KU3HU, UHTEPIPETALUs OTYyYEHHBIX
pe3yabTaToB
KonTponbnas pabora: "CucreMbl

104 palMoOHAIBHBIX, UPPALIMOHATIBHBIX
[OKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonanbHble HEpaBEHCTBA C
napameTpamu

107 PanmonaneHble cucTeMBI ¢ TapaMeTpaMu

108 HppaumnoHanbHble ypaBHEHMS,
HEPaBEHCTBA C TTapaMeTpaMu

109 HppanunoHanbHble CUCTEMBI C
napameTpamu

110 IToka3aTenbHblE YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazarenbHbIE CUCTEMBI C TTApAMETPAMU

112 Jlorapudmuueckue ypaBHEHUs,
HEpaBEHCTBA C MapamMeTpaMu

113 JlorapupMuyueckne CUCTEMBI C
napameTpamu

114 Tpuronomerpuveckne ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C

napameTpamu




116 TpuroHomeTpuuecKre CUCTEMBI €
napaMeTpamMmu

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTUYECKUX MOJIEIEeH peaabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u uccienoBanue
118 MaTE€MaTHYECKUX MOJENIEHN peaabHbIX
CUTYallMi C IOMOLIBbIO CUCTEM YPABHEHUI

C rapaMeTpamMu

ITocTpoenue u uccienoBanue
119 MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYalMi C IIOMOLIBbIO CUCTEM YPABHEHUIN

C nmapaMeTpamMu

KonTtponbHas pabora: "3anaun ¢

120 .
napameTpamu

121 [ToBTOpenue, o6o0IIEHNE,
cUcTeMaTu3auvs 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, o6o0IIEHNE,

cucTteMaTusanus 3HaHuil: "YpaBHeHus "

[ToBTOpenue, 060061IeHNE,
123 CUCTEMaTH3alys 3HaHU|: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 060061IeHNE,

124
cucremarusanus 3Hanui: "HepaseHncraa"

125 [ToBTOpenue, o6o0mEHNE,
cucrtemaTtusanus 3Hanuii: "HepaBencrna"

126 [ToBTOpeHue, 06001IEeHNE,




cucteMaTtu3aius 3Hanuii: "HepaBencrea"

[ToBTOpeHue, 0600mIEeHNE,

127 cucteMaTtu3anus 3Hanuit: "[IponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0600mIEHNE,
128 cucteMaTtusanus 3Hanuii: "[Ipon3BoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpEeHME, 0000IIEHNE,
129 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpenHue, 06001IEHNE,
130 cucremMaru3anus 3HaHuii: "MHTerpan u ero 1
IpuMeHeHue"
131 [ToBTOpenue, o6o0IIEeHNE, 1
cucTeMaTu3anus 3Hanui: "OyHxun"
132 [ToBTOpenue, 06001IEeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"
133 [ToBTOpenue, o6o0IEHNE, 1
cucTeMaTu3aus 3Hanui: "OyHkun"
134 WroroBas koHTpoJsibHAs paboTa 1 1
135 HToroBasi KOHTpOJIbHASA paboTa 1 1
136 [ToBTOpenue, o6o0mEeH e, 1
cUCTEMaTH3aInsI 3HaHUH
OBILIEE KOJIMYECTBO HACOB I10 136 10

[TPOT'PAMME




11 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Nem/m | Tema ypoka Konrpoabnsie IIpakruueckue
Bcero HU3y4eHusi o0pa3oBaTeJbHbBIC
padoThI padoTsbI
pecypcsl

1 [ToBTOopenue Tembl "KoopanHaTel BeKTOpa 1

Ha IUIOCKOCTH U B MPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkaispHoe 1

IIPOU3BE/ICHNE BEKTOPOB"
3 IloBTOpeHue TeMsbl "Brrunciaenue yria 1

MEX/1y BEKTOpaMu B IpOCTpaHcTBe"
4 [ToBTOpEHME TEMBI "Y paBHEHHE MTPSIMOH, 1

IIPOXOJAIIEH uepe3 1Be TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1

ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1

ypaBHEHHE IJIOCKOCTH B OTPE3KaxX
7 BexTtopHoe npousseneHue 1
3 JInneliHble HEPABEHCTBA, JINHEWUHOE 1

MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1

IIPOrpaMMUPOBAHHE
10 AHaJIUTUYECKHE METOBI pacuéra yria 1

MEXy NPSIMbIMH B MHOT'OTPaHHUKAaxX
1 AHanuTHyecKkue METoAbI pacuéra yria 1

MEXy TUNIOCKOCTSIMH B MHOTOTPaHHUKAX
12 ®dopmysa pacCTOSHUS OT TOUKH J10 1

Y




INIOCKOCTH B KOOpAWHATaxX

Haxoxnenue paccTossHui OT TOUKHU J10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHui OT TOUKHU J10
IJIOCKOCTH B MPABUJILHON MTUPAMU/IE

15 KonrponsHas pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKH

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE

18 MIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IJTOCKOCTEM

19 [TapannenpHble NpsIMbIE U MIJIOCKOCTH:
napajuieIbHbIE CEUCHUS

20 [TapannenpHble NpsSIMBbIE U TIJIOCKOCTH:
pacy€T OTHOLIEHUM
[TapannensHble MPSIMBIC U TITIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOIIMHUCS
MPSIMBIMU
[TepnenguKynsipHBIC IPSIMBIC H

99 TJIOCKOCTH: CTaHapTHBIE Mapbl
MEePIEHIUKYISIPHBIX TUIOCKOCTEN 1
MPSIMBIX, CHMMETPUHA MHOTOTPAaHHUKOB
[lepnenukynsipHbIE TPSIMBIE U

23 MIJIOCKOCTH: T€OpEMa O TPeX
MePIEeHIUKYIIApax

24 [lepnengukynsipHbIE TIPSIMBIE U




IIJIOCKOCTH: BBIYMCJICHUSA OJIMH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHUE: MIOIIAAN
MHOTOYTOJIbHUKOB, OPMYJIBI [Ist
Iomaaen, COoOpakeHHs MO00MS
[ToBTOpEHHE: TIOIIAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
TIOIIAIA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00MS

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TIJIOIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOI00Us

30

31

KonrtponsHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOT'OTPaHHUKOB"

O06BeM Tena. O0BEM MPSIMOYTOIBHOTO
napaienenunena

32

3amgaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

CrepeoMeTpHyecKHe 3ajauu, CBSI3aHHBIE C
00BEMOM TIPSIMOYTOJIBHOTO
napaiesienumnea

34

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO

napajuiesienuneaa

35 O0BEM npsAMOI TPU3MBI

36 CrepeoMeTpuyecKre 3a7jauu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB MPSIMOM MPU3MBbI

37 [IpuknanHble 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSIMOH PU3MBI
Brruncnenne 00bEMOB Te ¢ TOMOIIBIO

38 onpeaenéHHoro uarerpana. OobéM
HAaKJIOHHOH IPU3MBbI
Brruncnenne 00bEMOB Te ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpaita. Oobém
A PAMH/TBI

40 dopmyna 00béma nmupamuabl. OTHOIIEHHE
00BEMOB MUPAMUJI C OOIIUM YTIIOM

41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM

42 CrepeoMeTpHUUeCKUE 3a7jaui, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI

43 CrepeoMeTpHUueCKUE 3a7jaui, CBI3aHHBIE C
00BEMaMH TUPaAMUJIBI

WKJIaJHbIE 3a]aud 110 TeEME BEMBI

IT "O6

44 Ten", CBI3aHHBIC C 00BEMOM HAKIIOHHOMN
TIPU3MBI

45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBsI3aHHBIE C 00BEMOM TTUPAMHUIBI

16 [Tpumenenne 00bEMOB. Brruncienue

pacCTodHuA N0 IMIIOCKOCTU




KonTponbras padota "O0béM

47 MHOTOIpaHHuKa"
Hunuuapudeckast HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psiMoit KpyroBOM HUIUMHID.
[Tnomaap MOBEPXHOCTH HUIMHIIPA

50 Konunyeckast moBepxHOCTh, 00pa3yroIiue
KOHMYECKOU noBepxHoctu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
rapajuieIbHOM TNIOCKOCTH OCHOBaHUS

50 VYceuénnsblil konyc. M300paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI TOBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MTOCTPOCHUEM CEUEHUH ITUITNHAPA, KOHyCa
CrepeomeTpuueckue 3aauu Ha

56 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHUN HMUIUHAPA, KOHyCca

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [Ipuknaguelie 3aa4n, CBSI3aHHbBIE C
LHMIHHIPOM

59 Cdepa u map




60

[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u chepsl
IJI0CKOCThIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Buj 1 n3o0pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO

65

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

66

67

68

[IpukitagHble 3a1a4m, CBSI3aHHBIE CO
cdepoil u mapom

IToBTOpEHME: OKPYKHOCTH HA INIOCKOCTH,
BBIYHCJIEHUS B OKPY)KHOCTH, CTaHAAPTHBIE
no100us

Pazmmunble KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOTOTPaHHUKOB

69

3amaun o Teme "Tera U MOBEPXHOCTH
BpamieHus"

70

3anaun o teme "Tena v MOBEPXHOCTH
BpaieHus"




71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00bEMe
MPSIMOTO UJIMHAPA

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uHTerpana. O0néEM
KOHYyca

ITmowmaay OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKue 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca

76

77

78

79

[Tpuknanueie 3anaun no teme "OOBEMBI U
TIJTOIAIM TTIOBEpXHOCTEN Ten"

OOBEM 1mapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTo
CeKTopa

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa u
wiomazabio cepsl. COOTHOIIEHUS MEXKITY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

ITooOHBIE TENa B TPOCTPAHCTBE.

N3menenne o6wEma mpu moqo0uu.
CrepeomMeTpHUyecKue 3a1auu, CBI3aHHBIC C




BBIUUCIIEHUEM 00BEMOB Tell U IIIOMIAeH
MOBEPXHOCTEM

80

81

82

KonTponbras padora "[Tnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OToOOpaKeHUS.
JIBrokeHus u paBeHCTBO duryp. O6mme
CBOICTBA ABMKEHUI

Bupl niBukeHuil: napauiebHbII
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Ditnepa

84

85

I'eomeTprueckue 3a1a4n Ha IPUMEHEHHE
JABUMKCHU S

KontponbHas pabota "BekTopsl B
nmpocTpaHcTae”

86

O6o6matonee nopropenue 11 nousruii u
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"TTapannenbHOCTh IPSMBIX U IUIOCKOCTEH
B ITpocTpaHcTBE"

87

Ob6o61matomiee nopropenue 11 nonsruii u
METO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"BexTopsl B mpocTpaHcTee”

88

O6o06maromiee moBTopeHue 11 MoHITHI 1
MeToA0B Kypca reomeTpun 10-11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsb! B npocTpaHcTBe"

89

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

90

91

92

93
94

O6o06maromee moBTopeHue 11 MOHITHI 1
MeTOoJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"[Tmomanu MOBEpXHOCTU U 0OBEMBI
KpyrJbix Ten"

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTO0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"[Tomany MOBEpXHOCTU U 0OBEMBI
Kpyribix ten"

Hrorosas KOHTPOJIbHAA pa60Ta

Hrorosas KOHTPOJIbHAA pa60Ta

95

96

[ToBTOpenue, 0600mEeHNE U
cUCTEeMaTH3aInsI 3HaHUHN

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITIBIOTEPHBIX TEXHOJIOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B Pa3BUTHH
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pPOJIb B PA3BUTUH
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyYKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyYKH U €€ pOoJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




11 KUIIACC

Ne
n/n

Tema ypoka

HepasenctBo YeoOrnimera. Teopema
YeoOnimena. Teopema bepuymmu. 3akon
OOJBIINX YKCeT

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Hepasencto Yebrimesa. Teopema
YeoOnimena. Teopema bepuymmu. 3akon
OOJBIINX YHCeT

Hepasencto Yebbimesa. Teopema
Yeonimena. Teopema beprysum. 3akoH
OOJIBIIINX YHCEeI

Br160pouHBIii METO/T MCCIIeIOBaHUIA

HpaKTI/ILIeCKaSI pa60Ta C UCIIOJIb30BAHHEM
OJICKTPOHHBIX Ta6J'II/II_I

I'enepasibHast COBOKYITHOCTB U CiTy4yanHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakrepuctukamu. OLieHKa CPeTHETO U
JUCIIEPCUU TEHEPAIIbHON COBOKYITHOCTH €
MOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK

I'enepanpHas COBOKYITHOCTh U ClydaiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapakrepuctukamu. OLieHKa CPETHETO U
JIUCIIEPCUU TEHEPATIbHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XaPaKTEPUCTUK




OrneHnBaHue BEPOATHOCTEH COOBITUI TTO
BBIOOpKE

10

11

Craructuueckas runoresa. [Iposepka
MPOCTEUIINX TUIIOTE3 C IOMOILBIO CBOMCTB
U3Y4YEHHBIX pacIpeneIeHuin

Cratuctuueckas runoresa. [Iposepka
MPOCTEHIINX TUIIOTE3 C MOMOIIBIO CBOMCTB
M3YYECHHBIX pacCIpeIeICHHUI

HpaKTI/I‘IeCKaH pa60Ta C UCIIOJIb30BAHUECM
QJICKTPOHHBIX Ta6J'II/ILI

12

[IpuMepr! HePEPBIBHBIX CIIyYanHbIX
BenM4YUH. OyHKIUSA IUIOTHOCTH
BEPOSITHOCTH

13

14

15

PaBHOMepHOE pacnipenenenue. [Ipumepst
3a7a4, IpUBOJAIINX K ITOKA3aTCJIIbHOMY U K
HOPMAaJIbHOMY paclpeaeICHUAM

CDYHKI_[I/IH IIJIOTHOCTH BCPOATHOCTHU
IMMOKAa3aTCJIbHOTO paCIpCACIICHUA
CDYHKIJ;I/H[ IIJIOTHOCTHU BEPOATHOCTHU
HOPMAJIBHOT'O pacClpeaCiIiCHUA

16

ITocaenoBaTeNbHOCTE OJUHOYHEIX
He3aBUCHUMBIX coObITHil. [Ipumep 3amaun,
pUBOAALIEH K pacnipenenenuto [lyaccona

17

18

[IpakTuueckas paboTa ¢ UCIOIB30BaHUEM
AJIEKTPOHHBIX Ta0JIHII

KoBapuarnus 1Byx ciyyailHbIX BETMYHH.
Koaddunuent koppensaunu

19

CoBMeCTHBIC HAOTIOJICHUS BYX BEJIMYUH




20

Bri6opounsiii k03 puimeHT Koppensum

Paznuune Mex 1y IMHEWHOU CBA3BIO U

21 IIPUYMHHO-CJIEACTBEHHOM CBA3bIO

22 Jluneiinas perpeccus

93 [IpakTuueckast paboTa ¢ HCIOIB30BAaHHEM
AIIEKTPOHHBIX TaOJIHIL
[IpeacraBneHue 1aHHBIX C IOMOMIbIO

24 TaOIHI] ¥ TUarpamm, orucareabHas
CTaTUCTHKA

o5 OneITHI ¢ paBHOBO3MOXHBIMU
3JIeMEHTaPHBIMU COOBITUSIMU

26 Boruncnenue BeposiTHOCTEN COOBITUI C
npUMeHEeHHneM hopMyI
Boruncnenue BeposiTHOCTEN COOBITUI C

97 pUMEHEHHEM I'paUUECKUX METOJI0B:
KOOpJMHATHAs MpsiMasi, 1epeBo,
nuarpamma Oitniepa

28 CriyuaiiHble BEJIMUNHBI U paclIpeeIeHUs

29 MareMatnueckoe 0KMIaHUE CIIy4aliHOU
BEJIMYMHBI

30 MaremaTrueckoe 0KUAaHuEe CIy4ailHON
BEJIMYMHBI

31 KonTtponbHas pabora: "BeposTHocTs U
cTaTucTuka"
Brruncnenue BeposTHOCTEH COOBITHI C

32 npuMeHeHneM GopMyIl U rpaduyecKux

MCTOO0B




Brraucnenue BeposaTHOCTEH COOBITHI C

33 npuMeHeHueM (Gopmyi u rpadgudeckux 1
METO/IOB
CrnyvaiiHbple BeTMYMHBI U PACTIPEICTICHHS.
34 Marematnueckoe 0KMIaHNE CIIy4aliHON 1
BEJIMYMHBI
OBLIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAIBI /151 YYUEHUKA

* Maremartuka: anrebpa u HadaJla MaTeMaTHYeCKOr0 aHaJIn3a, reoMeTpus. Anredpa u Havaia
MateMarnuyeckoro ananusa, 10 knacce/ Komsirun F0.M., TkaueBa M.B., ®enoposa H.E. u
npyrue, AkunonepHoe obmectBo «M3narensctBo «lIpocBemenue»

* Maremaruka: anreOpa U Hayajla MATEeMaTHYECKOTO aHallu3a, reoMeTpus. Airedpa u Havana
MaTeMaruuyeckoro ananusa, 11 knacce/ Komsirun FO0.M., TkaueBa M.B., ®enoposa H.E. u

npyrue, AkunonepHoe obmectBo «M3natensctBo «lIpocBemienue

METOAUYECKHE MATEPHUAJIBI IJI51 YYUTEJIA

1. MaTtemaruka: anreOpa 1 Hayajla MaTeMaTUYECKOTO aHallu3a, TeoMeTpus. Anredpa u Havana
MaTeMarnuyeckoro ananusa, 10 knacce/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u
npyrue, AkunonepHoe oomectBo «M3narensctBo «lIpocsemienuey, 2023

2. CamocTOSTETBHBIE U KOHTPOJIbHBIE paOOTHI 10 anredpe U Hayanam aHanuza qist 10-11
knacca. — 4-e u3a. ucnp. — M. :Hnekca, - 2010

3. JlugakTuueckue MaTepualsl o anredpe u Havanam aHaiausa Juig 10-11 kmacca/ b. M.

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

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTEI 17151 VUEHUKA

* Maremartuka: anrebpa U HadaJla MaTeMaTHYeCKOTO aHaJIn3a, reoMeTpus. Anredpa u Havana
MateMarudeckoro ananuza, 10 knacce/ Komsirun F0.M., TkaueBa M.B., ®enoposa H.E. u
npyrue, AxnroHepHoe oomectBo «M3narenberBo «IIpocBenieHuey

» MaremaTuka: anreOpa ¥ Hayaja MaTeMaTHYeCKOTO aHaln3a, TeoMeTpus. AnreOpa u Havana



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

npyrue, AkunonepHoe oomecto «M3natensctBo «IIpocBemienue

METOANYECKHUE MATEPUAJIBI IJIS1 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 «M3narenbctBo «lIpocsemenuey, 2023

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

3. IunakTrueckre MaTepualsl 1o anreope u Havaiaam 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 MATEPHAJTHI 1J151 VUEHUKA

MaremaTuka: anredpa 1 Hayajga MaTeMaTHYEeCKOI0 aHaiIM3a, reomeTpus. AnreOpa u Havana
MaTeMaTH4ecKoro aHanusa (B 2 yactsx), 10 kimacc/ 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
MaTeMaTHYeCcKoro 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 ¢

orpannyeHHo# orBeTcTBeHHOCTHIO «M1IOL] MHEMO3HNHA»

Teopust BEepOSTHOCTEH U CTaTUCTHUKA. DKCIEPUMEHTAIbHOE YUeOHOe mocodue

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



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

248c.

METOANUYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA

Teopus BeposiTHOCTEH M CTaTUCTHKA. DKCIIEpUMEHTaIbHOE yueOHOe ocodue

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

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

248c.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

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

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

3. UHTErpUPOBAHHBIEC TPOEKTHI 10 MAaTEMAaTHUKe U MH(OPMATHKE
http://metodist.lbz.ru/iumk/informatics/ec.php
4. Beepoccuiickast ouMIMaja IIKOJBHUKOB o MaTemaTuke http://old.math.rosolymp.ru/

5. Kosyutekuiust MHTEpaKTUBHBIX MYJIbTUMEINA-KOMIIOHEHTOB JUIsl pa0OThl HA MHTEPAKTUBHOM
nocke «Matematuka: crepeomerpusi, 10-11 kiacest aias 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 IPUKIaIHOW MaTeMaTHKHU (aKyIbTeTa
UH(POPMALIMOHHBIX TEXHOIOTUH MOCKOBCKOT'O TOPOJICKOTO IICUXO0JIOTO-T1€aroruaeckoro
yauBepcuteta (MITIITY) http://www.mgppu.ru/education/high/fit/index.php.

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

2 bu6mmoreka [{OK https://m.edsoo.ru/

3 3JIEKTUBHBIE KYPCHI 110

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



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

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

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://ptlab.mccme.ru/vertical

AOKYMEHT NOANUCAH
3JIEKTPOHHOU MOANMUCHIO

CBEAEHUA O CEPTUOUKATE 311

CepTudpukat 502085844178601650637293395212696482828509200563
Bnageney Tpuyc BukTopua BanepbeBHa

JencteuTenex C 20.09.2023 ne 19.09.2024
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