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INOACHUTEJIbHAS 3AIINCKA

Vuebnsiii kypc «Anredpa M Havajla MATEMAaTUYECKOIO AaHAIM3a» SBISETCS OJHUM U3
HauOoJIee 3HAYMMBIX B MPOTPaMME CPETHETO 00IIero oopa3oBaHus, MOCKOJIBKY, C OJHONH CTOPOHBI,
OH o0ecreurnBaeT UHCTPYMEHTAIbHYIO 0a3y Ul U3yUeHHUsl BCEX €CTECTBEHHO-HAYUHBIX KYpPCOB, a C
Jpyroil cTopoHbl, POPMHUPYET JOrHUECKOe U aOCTPAKTHOE MBIIUICHHE OOYyYaloIIUXCs Ha YPOBHE,
HEO0OXOIUMOM IS OCBOSHUSI MH(POPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U JIPYTHX
TUCIUIUIMH. B pamMkax JaHHOTO y4eOHOro Kypca oOydYaromipecs OBJAJCBAIOT YHHUBEPCAIBHBIM
S3IKOM COBPEMEHHOM HayKu, KOTOpasi OpMyYIUpPYeT CBOU JOCTHXKEHUS B MaTEMaTHUECKO dopme.

VY4eOublii Kypc anreOpsl M Hauajdl MaTeMaTHMYECKOTO aHaliu3a 3aKiIaJbIBaeT OCHOBY IS
YCTICIIHOTO OBJIAJICHUS 3aKOHAMH (DU3UKH, XUMHUHU, OMOJIOTUH, TOHUMAHUS OCHOBHBIX TEHICHIIUN
pa3BUTHUS DKOHOMHUKMA WM OOIIECTBEHHON >W3HU, MO3BOJIIET OPHEHTUPOBATHCS B COBPEMEHHBIX
IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO WCIIOJIb30BaTh WX [UIsl JAlbHEUIIEro
o0Opa3oBaHMs U B MOBCEAHEBHOM *HU3HU. B TO ke Bpemsi oBiajieHue abCTPAKTHBIMH M JIOTUYECKU
CTPOTHMH KOHCTPYKIHMSIMH aIreOpbl ¥ MaTEMaTUYECKOT'O aHalM3a pPa3BHUBACT YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATh NICTHHHOCTb, JIOKAa3bIBATh YTBEPKICHUS C MMOMOIILI0 HHIIYKITUU U
paccyXaarh JAEeTyKTHUBHO, HCIONb30BaTh 000OIIEHHME U KOHKPETU3allMio, a0CTparupoBaHue u
aHaJIOTHI0, (HOPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBILLICHHUE.

B xome wu3ydeHus ydeOHOro Kypca «Airebpa W Hadajla MaTeMaTHYECKOTO aHAJIHM3ay
oOydaromuecss TOJy4alOT HOBBIH OIBIT PENICHUS MPHUKIAJHBIX 337ad, CaMOCTOSTECILHOTO
MOCTPOCHUSI MAaTEMaTHYEeCKMX MOJENel peajbHBbIX CHUTyalluil, HHTEPHpPETAluu TOTyYECHHBIX
pelieHni, 3HAKOMATCS C MpPUMEpaMU MaTeMaTHYeCKHX 3aKOHOMEpPHOCTEW B MpHUpojJe, HayKe U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMATHYECKUMU OTKPBITHUSMHU M UX aBTOPAMH.

VuebHblli Kypc o001a7aeT 3HAYUTEIBHBIM BOCHUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIN
peanusyeTcss Kak uepe3 Yy4eOHbI MaTepual, CHOCOOCTBYIOMUK (OPMHUPOBAHUIO HAYYHOTO
MHPOBO33PEHUs, TaK U Yepe3 CHelupuKy yaeOHOU NesTeNbHOCTH, TPpeOyoIel Mpoa0KUTETbHON
KOHIIEHTPAIM! BHUMAaHUS, CAMOCTOSITEITLbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 IMOTYICHHBIN
pe3ysbTar.

B ocHoBe Meronuku oOy4deHus anreOpe M HadalaM MaTeMaTHYeCKOTO aHaiMu3a JIeKHUT
JeSITeIbHOCTHBIN MPUHITUT O0y4YEHUSI.

B crpykType yueOHOTO Kypca «Anredpa M Hayajga MaTeMaTHUYE€CKOTO aHAJM3a» BbIJICIICHBI
CIIEYIOIINEe COJACpKATSIbHO-METOANUeCKne JIMHUU: «YUucna W BeMHCICHUS», «DYHKIHH U
rpadukmny, «YpaBHEHHUS W HepaBeHCTBay, «Hauama marematudeckoro aHanmszay, «MHOXeCTBa U
Joruka». Bce OCHOBHBIE COMEPIKATEIBHO-METOUYECKIE IMHUN U3YYalOTCs Ha MPOTSHKEHUH JIBYX
JeT o0ydeHHs] Ha ypOBHE CPEIHEro o0Imero oopa3oBaHUs, €CTECTBEHHO JOTONHAS APYT Apyra u
MMOCTEIICHHO HACHIIAsACh HOBBIMH TEeMaMH W pasnuenamu. JlaHHBIA Y4YeOHBIN Kypc SIBJISETCS
WHTETPATUBHBIM, TIOCKOJBKY OOBEOUHSET B cebe coAepKaHHe HECKONIbKUX MaTeMaTHUYeCKHUX
JTUCIHIUIAH, TaKUX Kak aiaredpa, TPUTOHOMETPHS, MAaTEeMaTHUYECKH aHallu3, TEOpPHS MHOXKECTB,
MaTeMaThueckas Jjoruka u japyrue. [lo mepe Toro kak oOydaromiuecs OBIIJeBarOT BCE Ooiee
MUPOKAM  MaTeMaTHYEeCKHMM  amnmaparoM, Yy HHX IIOCJIeJOBAaTeIbHO  (OpMHUpPYETCS U
COBEpIIICHCTBYETCS YMEHHE CTPOUTh MaTEMaTHYECKYI0 MOJENb peallbHOM CHTYyalluH, MPUMEHSTh
3HAHUSA, TIOJNIyYEHHBIC TMPU M3YUYEHUH Yy4eOHOro Kypca, M PEIICHUS CaMOCTOSTEIBHO
chopMyTUPOBAaHHON MaTEeMAaTHYECKOM 3a7a4d, a 3aTeM HHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenbHO-MeTOoIMYecKas: TMHUA «Yucna U BbIUKCICHUS» 3aBepliaeT GopMUPOBAHUE
HABBIKOB HCIOJIb30BaHUS JEUCTBUTEIBHBIX YHUCEN, KOTOPOE OBLJIO HA4aTo Ha YPOBHE OCHOBHOTO



obmero obpazoBanus. Ha ypoBHe cpemHero obmiero oOpa3oBaHHs 0c000€ BHHUMAaHUE YIEISCTCS
(OpPMUPOBAHHUIO HABHIKOB PAIlMOHATBHBIX BBIYMCICHUH, BKIIIOYAIONIMX B CceOs HUCHOIB30BaHUE
pa3nuYHBIX (opM 3amUcH uYMcIa, YMEHHUE JeNaTh NPUKHUIKY, BBIMOTHATH NPUOTIKEHHBIC
BBIUMCJICHHS, OLIEHWBATh YHUCIIOBBIE BBIpaXKEHHS, padOTaThb C MATEeMAaTUYECKUMU KOHCTAHTaMH.
3HaKoMble O0YyYalOUIMMCS MHOXECTBA HaTypalbHBIX, LIEJbIX, PAIMOHAIBHBIX U JEHCTBUTEIbHBIX
quycesl JOTMOJIHSIOTCS. MHOKECTBOM KOMIUIEKCHBIX 4YMCEl. B KaXIOoM U3 3TUX MHOXKECTB
paccMaTpUBAIOTCSl CBOWCTBEHHBIE €My CIeUu(pUYEecKHe 3aJaud W OIlepaluu: JeJIeHHe Halelo,
ONEpUpPOBAaHUE OCTAaTKaMU Ha MHOXKECTBE LEJbIX YHCEN, 0COOble CBOWCTBAa pAlMOHAIBHBIX U
MPPaLMOHATIBHBIX YKCeN, apu(MeTHUYecKue Oolepaluu, a TakKe U3BJICUCHHE KOPHSI HaTypalbHON
CTENIEHU Ha MHOYKECTBE KOMIUIEKCHBIX 4Mcell. biaronaps mocienoBareabHOMY paclIMpEHUIO Kpyra
HCIIOJIb3YEMBIX YUCENl U 3HAKOMCTBY C BO3MOKHOCTSIMM UX NPUMEHEHHUS AJISl PELICHUs PA3JIMYHBIX
3aja4 hopMUpyeTcs NpeICTaBIeHUe O €IMHCTBE MAaTEeMAaTUKHU KaK HayKd U €€ poJid B MOCTPOCHUU
MoJieJIell peaIbHOr0 MUPA, IHUPOKO UCIIONIB3YIOTCA 00001IEHNE H KOHKPETU3aLU .

Jluaust «YpaBHEHUs] U HEPABEHCTBA» pealU3yeTcs Ha MPOTSHDKEHHU BCero oOydyeHus Ha
YpOBHE cpeAHero oomero o0pa3oBaHMs, IOCKOJbKY B KaxaoMm paszgene llporpammel
MPEyCMOTPEHO pEIIEHUE COOTBETCTBYIOIIMX 3ahady. B pe3ynpraTe oOywaromiyecs: OBIAACBAIOT
pa3IMYHBIMM ~ METOJAMU  PEIICHUS  PAalMOHAIBHBIX, HUpPpAlMOHAIBHBIX, [OKa3aTeJIbHbIX,
morapu(MUUECKUX U TPUTOHOMETPUYECKUX ypaBHEHUH, HEPABEHCTB U CHUCTEM, a TaKXKe 3ajad,
cojepkamux napameTpbl. [losydeHHbIE yMEHHS LIMPOKO MCIONB3YIOTCS IPH HCCIEI0BAaHUU
(GYHKIMH ¢ MOMOIIBIO MPOU3BOIHOM, PU PEUICHUH MPHUKIAJHBIX 33/1a4 M 337a4 Ha HaXOXKICHUE
HauOOJBIINX M HAMMEHbIIUX 3HaueHUW (yHKuuU. JlaHHas colepkaTesnbHasl JMHUS BKIIOYAET B
cebs Takke (GOpMUPOBAHME YMEHHUH BBIMOIHATH pacu€Tel Mo (GopmynaMm, mnpeoOpa3zoBaHUSL
palMOHAIBHBIX, UPPAIMOHAIIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAaKKE BBIPAKCHUH,
coJiepKallluX cTerneHu u Jjorapudmsl. brnarogaps wusyudeHuro anreOpanyeckoro Marepuana
MPOUCXOIUT  JalbHEWIee pa3BUTHE  AITOPUTMUYECKOTO W aOCTPAKTHOTO  MBIIUICHUS
oOyuatomuxcsi, (OPMUPYIOTCS HaBBIKM JEAYKTUBHBIX pPacCyXIeHUH, paboThl C CHMBOJBHBIMU
(dbopMamu, MpeacTaBiICHUS 3aKOHOMEPHOCTEH W 3aBUCUMOCTEN B BHJE PaBEHCTB U HEPABEHCTB.
Anrebpa npennaraer 3Qp¢QeKTUBHbIE UHCTPYMEHTHI IJISl PELIEHUS MPAaKTUYECKUX M €CTECTBEHHO-
Hay4HbIX 33]1a4, HarJIs,AHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak 3bIKa HAYKH.

CopepxarenpHo-MeTOonMYecKass JUHUS «DYHKIMH U TpapUKA» TECHO TeperuieTaercs ¢
JIPYTUMHU JTUHUSAMH y4eOHOTO Kypca, MOCKOJBKY B KAaKOM-TO CMBICIE 3a7a€T MOCIEe0BaTENbHOCTD
W3ydeHus  Marepuana. V3ydeHue  CTEMEeHHOW, TOKa3aTelbHOW, Jiorapumudeckol u
TPUTOHOMETPUYECKUX (PYHKIIMIA, X CBOMCTB U TpaMKOB, HCIOIb30BaHNE (DYHKIIUN IS pEIICHUS
3a/1a4 U3 JAPYruxX y4eOHBIX MPEIMETOB U PEAIbHOM JKU3HH TECHO CBSI3aHO KaK C MAaTeMaTUYECKUM
aHaJIM30M, TaK U C PelIEeHHEeM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM 60bIIoe BHUMaHuE yaeaseTcs
(GOpMHPOBAHUIO YMEHHUS BBIpaXaTh (GOpMyJaMU 3aBUCUMOCTH MEXIY Pa3IUYHBIMU BEITUYMHAMU,
WCCIIEeIOBATh MOJy4eHHBbIE (YHKIMH, CTPOUTh WX Tpaduku. Marepuan 3Toil coaepikarenbHON
JIMHUU HAIleJIeH Ha Pa3BUTUE YMEHUN M HABBIKOB, MO3BOJISIIOLIUX BBIPAXKATh 3aBUCHUMOCTU MEXKITY
BEJIMYMHAMU B pa3IU4HON (opMme: aHaIUTHUeCKOH, rpaduueckoil u cinoBecHoil. Ero nsydenue
CIIOCOOCTBYET Pa3BUTHIO QJITOPUTMHYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIIEHHI0 U
KOHKpPETH3allM1, UCIIOJIb30BAaHUIO aHAJIOTUM.

ConepxxarenbHas nuHua «Havaa MaremMarnueckoro aHaiu3a» IO3BOJISIET CYIIECTBEHHO
pacIIipUTh KPYr Kak MaTeMaTUYEeCKUX, TaK U MPUKIATHBIX 3a/1a4, JOCTYIMHBIX 00y4YaOIUMCs, TaK
KaK y HUX MOSBISETCS BO3MOXKHOCTh CTPOUTH TpaUKU CIOXKHBIX (YHKIMHA, ONpeneisTh HX
HauOOJbIINEe U HAMMEHBIIUE 3HAYEHUS, BBIUUCIATH IUIOMIATU (UTYyp U OOBEMBI Tell, HaXOIUTh



CKOPOCTH ¥ YyCKOpeHHs mpomeccoB. JlaHHas cojep)kaTelabHas JHMHHUS OTKPBHIBACT HOBBIC
BO3MOXHOCTH HOCTPOCHUA MATCMATHYCCKUX MO,Z[CJICP'I PCaJIbHBIX CHTyaHHﬁ, IIO3BOJIAACT HAXOJAUTH
HaWJydqmee pCeHICHUC B IMPUKIAAHBIX, B TOM YHCIC COUOHUAJIBHO-3KOHOMHWYCCKUX, 3aJaydax.
3HAKOMCTBO C OCHOBAMH MAaTE€MAaTHYECKOI0 aHalHM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(OpManbHO-JIOTHYECKOTO0 M KPEaTHMBHOTO MBINUICHUS, (OPMUPOBAHUIO YMEHUH paclo3HaBaTh
MPOSIBJICHUSI 3aKOHOB MAaTE€MaTHKH B HayKe, TEXHHWKE M HCKyccTBe. OOydaromuecs Y3HAIOT O
BBLAAIOMIUXCA pPE3yJibTaTax, IMOJYYCHHBIX B XOJAC PAa3BUTUA MATCMATHKU KaK HAYKH, U 00 ux
aBTOpAaXx.

ConepkaTenbHO-METOANYECKas TMHUS «MHOXECTBA U JIOTUKa» BKJIIOYAET B CEOS DIEMEHTHI
TCOPUHU MHOKCCTB H MaTeMaTHYEeCKON JIOTHKH. TCOPCTI/IKO-MHO)KCCTBGHHBIC MNpeaACTaBJICHUA
IMPOHU3BIBAKOT BCCh KYPC IIKOJILHOM MaTeMaTHKH H npeajararoT Haumboiee YHI/IBepcaJIBHblﬁ SI3BIK,
OOBEAMHSIOMMIT BCE pa3leNbl MaTeMaTHKW W €€ TPHIOKEHUH, OHM CBS3BIBAIOT pa3HBIC
MaTeMaTU4ecKue JAUCHMIUIMHBL W UX TPUIOKEHUS B eauHoe wnenoe. [losTomMy BaKHO IaTh
BO3MOXHOCTH O6y‘~IaIOHICMYC$I IIOHUMAaThb TGOPCTHKO-MHO)KCCTBCHHLIﬁ SI3BIK COBpeMeHHOﬁ
MAaT€MaTUuK U HUCIIOJb30BaThb €ro IS BBIPAXKCHHUA CBOUX MEICIICH. I[pyFI/IM BAXXHBIM IPHU3HAKOM
MaTeMaTUKW KaK HayKH CJeQyeT IPH3HATh CBONCTBEHHYIO € CTpPOrocth OOOCHOBaHHWH U
ClIeZIOBAaHHE OIPE/eIEHHBIM IpaBUJIaM IOCTPOCHMSI J0Ka3aTeNIbCTB. 3HAKOMCTBO C 3JEMEHTaMH
MaTeMaTU4ecKOW JIOTHMKH CIOCOOCTBYET PAa3BHTHIO JIOTMUYECKOTO MBIIUICHHS OOyYaromuxcs,
MO3BOJISIET UM CTPOHMTH CBOM PACCY)KIEHHsSI HAa OCHOBE JIOTMYECKUX MpPaBUi, (OPMHUPYET HABBIKU
KPUTHYCCKOI'O MBILIJICHUA.

B yueOHOM Kypce «Anredpa M Havala MaTeMaTHYeCKOrO aHaJIHM3a» MPHCYTCTBYIOT OCHOBBI
MaTeMaTU4eCKOro MOJICTUPOBAHMS, KOTOPbIE IPU3BaHbI CIIOCOOCTBOBATH (POPMUPOBAHUIO HABBIKOB
MIOCTPOCHHSI MOJIENIEH peaTbHBIX CUTYAIMid, MCCIEIOBAHUS 3TUX MOJIENIEH ¢ TIOMOIIBIO armapara
anreOppl 1 MaTeMaTHYECKOIO aHalIM3a, MHTEPIPETALMU MTOJIYY€HHBIX pe3yibTaToB. Takue 3aJaHus
BIUIETEHBI B KaX/IbIi U3 Pa3/ieloB MPOrpaMMBbl, HOCKOJIbKY BECh MaTepral yueOHOro Kypca IIHpPOKO
UCTOJb3YyeTCsl Ul PelIeHUs NMPUKIAAHBIX 3a1ad. [lpu perieHun peanbHbIX NMPaKTHUECKUX 3a7ady
oOyJaromuecs  pa3BUBAIOT  HAOMIOAATENBHOCTh, YMEHHE  HaxXOIWTh  3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIOJIb30BaTh AaHAJOTUIO, 0000maTh W KOHKPETH3UPOBATh MpoOIeMy.
JleaTenbHOCTh 1O (OPMHMPOBAHUIO HABBIKOB pELICHMs TNPUKIAJHBIX 3a/ad OpraHu3yerTcs B
npoliecce U3y4eHHs BceX TeM yueOHOro Kypca «Anredpa 1 Hayaja MaTeMaTHYeCKOr0 aHaIu3ay.

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

MNOACHUTEJIBHASA 3AIIMCKA

I'eomeTpus siBisieTcst OTHUM M3 0a30BBIX KYPCOB Ha YPOBHE CpEeIHEro odIiero oopa3oBaHus,
TakK KakK oOecrieunBaeT BO3MOXHOCTH N3YUCHUA JUCHUITIINH eCTeCTBeHHO—HaquOﬁ
HaNpaBJICHHOCTH M MPEIMETOB TyMaHUTapHOro uLukia. I[TOCKONbKY JIOTHYecKoe MBIIJICHNUE,
dopmupyeMoe MpH  H3YYEHUH OOYYAIOUIMMMCS TOHATUHHBIX OCHOB TI'E€OMETpUH, IpH
JIOKA3aTelIbCTBE TEOPEM MW TOCTPOCHUM LEMOYKM JIOTMYECKUX YTBEPKJICHUW IIPH PEIICHHUH
rCOMCTPUYCCKUX 3aJad, YMCHHUC BBIABHUIaTb MW OHNPOBEPrarb THUIIOTE3bI HEIOCPEACTBECHHO
UCTOJB3YIOTCS MpPHU PEIIeHUH 3aJady €CTECTBEHHO-HAayYHOTO ILHKJIA, B YaCTHOCTH (DHU3MUYECKHX
3ajau.

Ilenp ocBOeHHWs TporpaMMbl y4eOHOTO Kypca «['eoMeTpus» Ha YrayOJIEHHOM YpOBHE —
pa3sBUTHE WHIAMBHIYaIbHBIX CIHOCOOHOCTEH OOYyYalomMXCs TPU HW3YYEHHUH TEOMETPUH, Kak
COCTaBISIIONIEH TIpenMeTHOW obOnacth «Martematnka W uHpOpMaTHKay dYepe3 obecreueHne



BO3MOYKHOCTH TNPHOOPETEHHs U UCIOJIB30BaHUs Oojiee TIIyOOKMX T€OMETPUYECKMX 3HAaHUH U
NeUCTBUH, CrIeMU(pHUUHBIX TEOMETPUH, M HEOOXOOUMBIX JUIS YCIIEHUIHOTO MPOopEeCCHOHATHLHOIO
00pa3oBaHMsl, CBA3aHHOTO C UCIOJIb30BAaHUEM MATEMAaTHUKH.

[IpropuTeTHBIMM 33Ja4aMH Kypca F€OMETPHH Ha YIriyOJIEHHOM YpOBHE, PACHIMPSIOIIMMU U
YCUJIMBAIOIUMU Kypc 6a30BOI0 YPOBHS, SIBJISIOTCS:

pacupeHue mpeaCcTaBIeHUsI O TeOMETPHH KaK YaCTH MHPOBOHM KYJIbTYphl U (POPMHPOBAHUE
OCO3HAaHUs B3aUMOCBS3M T€OMETPUH C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHHE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (UrypaXx Kak O BaKHEHIIUX
MaTEMaTHYECKUX MOJENSX, MO3BOJIAIOIINX ONUCHIBATG U U3y4aTh Pa3HbIC SBICHHS OKPY’KAIOLIETO
MUpa, 3HaHWE OHITUWHOTO amnmapara 1o paszaeiny «CtepeoMeTpus» yueOHOTro Kypca reOMETpUN;

(dbopMHpOBaHKE YMEHUS BIAJIETh OCHOBHBIMH MOHSATHSIMU O IMPOCTPAHCTBEHHBIX (HUTypax U
UX OCHOBHBIMU CBOWCTBaMHM, 3HaHHE TeopeM, (OpMyl M YMEHHME HUX IPUMEHATb, YMEHHUs
JI0Ka3bIBaTh TEOPEMbI M HAXOAUTh HECTAHIapPTHBIE CIIOCOOBI PELICHUS 3a/1ay;

dbopMHpOBaHHE YMEHHUs paclo3HaBaTh Ha 4YEpTEXax, MOJEIAX M B pEalbHOM MHPE
MHOTOTPaHHHUKH U TeJia BPaleHHsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOJIEIIN;

(dbopMHpOBaHKE TOHUMAHUS BO3MOXXHOCTH aKCHOMAaTUYECKOI'O MOCTPOSHUSI MaTeMaTHUECKUX
TeopHii, GopMUpOBaHHE NOHUMAHUS POJIM AKCUOMATHKH MPH MTPOBEACHUHU PaCCYKICHHIA;

(dbopMHpOBaHKE YMEHHUS BIIaIETh METOJAMHU JI0Ka3aTeIbCTB U QJITOPUTMOB PELICHUs, YMEHUS
UX IPUMEHATbH, MPOBOJUTH JOKa3aTENIbHbIE PACCYKIEHUS B XOJ€ PEIICHUS] CTEPEOMETPHUYECKHUX
3a7ad M 3a/1a4 ¢ MPAKTHYECKUM CojepKaHueM, (HOpMUPOBAHHE NPEACTABICHUS O HEOOXOAUMOCTH
JI0Ka3aTelbCTB NMPU OOOCHOBAHMU MAaTEMaTHYECKUX YTBEPXKAECHUH U POIM aKCUOMAaTUKHU B
IIPOBEJICHUH I€yKTUBHBIX PACCyKICHUI;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEJUIEKTYalIbHBIX M TBOPUYECKHUX CIOCOOHOCTEH
oOyyaromuxcsi, MO3HaBaTEeIbHON AaKTHMBHOCTH, HCCIIEIOBATEIbCKUX YMEHUH, KPUTUYHOCTU
MBIIIEHHS], THTEPECA K U3YYEHHUIO T€OMETPHH;

¢dopmupoBaHue (GYHKIMOHAJIBHONH TI'PAMOTHOCTH, PpEJIEBAaHTHOM TIE€OMETpUHU: YMEHUS
pacrno3HaBaTh MPOSIBICHUS [€OMETPUUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B pealIbHbIX
KU3HEHHBIX CUTYallUAX U MPU U3YUEHHUH APYTUX y4eOHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN
Y 3aKOHOMEPHOCTEM, MOAEINPOBAHNS PEAJIbHBIX CUTYalUi, NCCIEN0BAaHUS IOCTPOCHHBIX MOJETIEH,
MHTEPIIPETALMH [TOJIyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMU CO/IEpPKATEIbHBIMU JIMHUAMU yueOHOro kypca «['eomerpus» B 10—11 kmaccax
aBisoTcs: «lIpsiMble M MJIOCKOCTH B MpOCTpaHCTBe», «MHororpaHHukn», «Tema BpaiieHHUs»,
«BekTopel 1 KOOpAMHATHI B IPOCTPAHCTBEY, «/|BUKEHUS B IPOCTPAHCTBEY.

CohopmynupoBannoe Bo PI'OC COO TpeboBaHHE «yMETh ONEPHUPOBATH MOHATHAMM,
peNeBaHTHBIMU T€OMETpPUU Ha yriayOnéHHoM ypoBHe oOydeHust B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJIEP)KATEIbHBIM JIMHUSAM Yy4yeOHOro Kypca, a (opMHpOBaHHE JIOTUYECKUX YMEHUM
pacripesieniieTcsi He TOJIBKO MO COJep KaTeNbHbBIM JIMHUSAM, HO U 10 rojaMm oOyuenus. ConepxaHue
00pa3oBaHMs, COOTBETCTBYIOILEE NPEIMETHBIM pe3ylbTaTaM ocBoeHHs DenepanbHOil paboueit
MIPOrpaMMbl, pacrpeAeNéHHBIM 0 rojlaM o0y4eHus, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, MPUHIMIHAIBLHBIM BOMpocaM oOyuaroluecsi o0paliaguch HEOJAHOKPATHO. DTO
II03BOJISIET OPraHU30BaTh OBJIA/IEHUE TEOMETPUUECKUMHU NOHITUSMH U HaBBIKAMU II0CIIE0BATEIBHO
U TOCTYMAaTeNIbHO, C COOJIIOJICHMEM IMPHUHIUIA NPEEeMCTBEHHOCTH, a HOBBIC 3HAHHS BKJIIOYATh B
OOIIyI0 CHUCTEMY TE€OMETPHUYECKUX TMPEJACTaBICHUN OOYJarOIIMXCs, pacHIupssi W yrayomss eé,
00pa3ys NPOYHbIE MHO)KECTBEHHBIE CBA3H.

[lepexon K U3y4EeHUIO TEOMETPUHU Ha YIITyOJEHHOM YPOBHE MO3BOJISIET:



co3iarth ycnoBus A AuddepeHuuanuu  o0ydeHHs, IOCTPOEHHUS WHIMBUIYaIbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, 00ECIIEUUTh YriIyOJIEHHOE N3yueHHE T€OMETPHH KaK COCTaBIISIONICH
yueOHOro npeaMera «MaremaTukay;

MOATOTOBUTH OOYYAIOIIMXCS K MPOJOJDKEHUIO H3Y4YeHHs MaTeMaTUKH ¢ y4&€ToMm BbIOOpa
Oynymei mpodeccun, obecriedrBas MPEEMCTBEHHOCTh MEXAY OOIMMM U TMPOQPECCHOHATBHBIM
o0Opa3oBaHHUEM.

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

MHNOACHUTEJIBHASA 3AIINCKA

Y4eOHbIi Kypc «BeposSTHOCTP M  CTaTUCTUKa»  YIIIyOJIEHHOTO YpOBHS  SIBIISETCA
MPOJOIDKEHUEM M PAa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca yriayOJE€HHOTO YPOBHS Ha YPOBHE
cpenHero oOmiero oOpazoBaHusA. Y4UeOHBIM Kypc TMpeaHa3HaueH A (HOpMHUpOBaHHS Y
o0y4arolmuxcsi CTaTUCTMYECKON KyJIbTyphl W TIOHMMaHHUS POJU TEOPHUH BEPOSTHOCTEH Kak
MaTEeMaTHYeCKOr0 MHCTPYMEHTA Ul U3YUYEHUs CIydyalHbIX COOBITUM, BEJIMYUH U 1npoueccoB. [Ipu
M3YYeHUH Kypca o00oramaroTcs NpPeACTaBICHUS OOYYaloIUXCs O METOAAaX HCCIIeOBaHUS
W3MEHUYUBOTO MUpPa, Pa3BUBACTCS MOHUMaHHE 3HAYMMOCTU M OOLTHOCTH MAaTeMaTHYECKHX METOJOB
MMO3HAHMS KaK HEOTHEMJIEMOM YaCTH COBPEMEHHOT'O €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHSL.

Conepxanue ydeOHOro Kypca HAlpaBlIEHO Ha 3aKpeIICHWE 3HAHWW, IOIYYEHHBIX IpH
M3yYeHHH Kypca Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHUSs, U HA Pa3BUTHE NPEACTABICHUH O
CIIy4allHbIX BEJIMYMHAX U B3aUMOCBS3SX MEXKIYy HUMH HAa Ba)KHBIX MPUMEpax, CIOKETbl KOTOPBIX
MOYEPIHYTHl U3 OKpYXKAIoLero mupa. B pesynbprare y oOy4arommxcs AOHKHO CPOPMUPOBATHCS
MpEeACTaBICHUE O Hauboyiee YHOTPEOUTENHHBIX U OOMMX MaTeMaTHYeCKUX  MOJENsX,
MCIOJIb3YEMBIX JJISl ONUCAHUsl aHTPOIIOMETPHUUECKUX U IEMOTrpapuueCcKiX BEIUYHH, OTPEIIHOCTEN
B pa3jMyHbIE pOJa M3MEPEHUsX, JIUTEILHOCTH O€30TKa3HOM pabOThl TEXHHUUYECKUX YCTPOWCTB,
XapaKTepUCTHK MAacCOBBIX SBJICHUH M MPOLIECCOB B o0IIecTBE. YUeOHbI Kypc sBseTcsa 06azoil 1is
OCBOEHUSI BEPOSTHOCTHO-CTAaTUCTUYECKHX METOJ0B, HEOOXOIUMBIX CHELHMATUCTaM HE TOJIbKO
MH)XECHEPHBIX CIEIUAIbHOCTEH, HO TaKK€ COLUAIBHBIX M IICHXOJIOTMYECKUX, ITOCKOJIBKY
COBpEMEHHBbIE OOIIECTBEHHbIE HAyKH B 3HAUUTENBHOM Mepe HCIONb3YIOT ammapaT aHajiu3a
OoNbIIMX JaHHBIX. LIeHTpaIbHYI0 YacTh Y4eOHOIr0 Kypca 3aHUMaeT 0O0CYX/JAE€HUE 3aKOHA OOJIBIINX
yrcenl — (yHAaMEeHTaIbHOIO 3aKOHA ITPUPO/IbI, UMEIOIIET0 MaTeMaTUYECKYI0 (hOpMaIH3aIuIo.

B coorBercTBUMM C yKa3aHHBIMU LEISIMH B CTPYKType ydeOHOro kypca «BeposTHOCTb U
CTaTUCTHKa» Ha YIIIyOJEHHOM YpPOBHE BBIJCTICHBI OCHOBHBIE COJIEpXKATEIbHBIC JIMHUU:
«CrnyyaifHble cOOBITUSI M BEpOATHOCTU» U «CiydaiiHble BETMUMHBI M 3aKOH OOJIBIIIMX YUCEI.

[ToMHMO OCHOBHBIX JTUHHI B Y4eOHBIN Kypc BKIJIIOUEHBI 3JIEMEHTHI TEOpUU TpadoB U TEOPUH
MHO’KECTB, HEOOXOJUMbIE JIs MOJIHOIIEHHOT'O OCBOEHHUS MaTepuaja JJaHHOro y4eOHOro Kypca u
CMEXHBIX MaTEMAaTUYECKUX YUEOHBIX KYpCOB.

Conepxanne nuHUM «CryyailHble COOBITHS W BEPOSTHOCTH» CIY)KUT OCHOBOM ISt
(hopMHUPOBaHHS TIPEACTABICHUN O PACIIPEACIICHHH BEPOSITHOCTEH MEXITYy 3HAUCHHMSIMU CITy4alHBIX
BEJIMYUH. BakHYIO 4acTh B 3TOM COAEPKATEIBHOMN JIMHUN 3aHUMAET U3YYEHUE T€OMETPUYECKOTO U
OMHOMMAJIBHOTO paclpeaeeHUH U 3HAKOMCTBO C UX HETIPEPhIBHBIMU aHAJIOTaMH — IT0Ka3aTeIbHBIM
1 HOPMAJIBHBIM paclpeleIeHUSIMH.

Templ, CBsI3aHHBIE C HENPEPHIBHBIMU CIyYalHBIMU BEIWYMHAMU W PaCIpEACIICHUSIMU,
aKLUEHTUPYIOT BHUMaHUE OOy4aloUIMXcsd Ha ONHMCAHWM W U3YYEHUU CIy4alHBIX SBJIECHUN C



MOMOIIBI0 HENpepbhIBHBIX  (YHKIUMH. OCHOBHOC BHUMAaHHUE YICNSICTCS II0KAa3aTEIBHOMY H
HOpMAaJILHOMY pacCIIpeaeIICHUIM.

B yueObHOM Kypce mpeaycMaTpuBaeTCs O3HAKOMUTEIBHOE W3YYCHHUE CBSI3U  MEXKIY
CIIy9aliHBIMH BEJTMYMHAMHU M OIMCAHUE 3TOHM CBS3M C IMMOMOIIBI0 KOI(PPHUIIMCHTa KOPPEIALUUA B €ro
BBIOOPOYHOIO aHAJIora. DTH JIEMEHTHI COJICPIKAHUS PAa3BHBAIOT TeMy «JluarpaMmbl pacCeUBaHUN,
M3YYCHHYIO Ha YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus, 1 BO MHOTOM OITUPAIOTCS Ha CBEACHUS 3
KYpCOB ajreOpbl U T€OMETPHUH.

Emé onuH 3JeMEHT cojiep)KaHus, KOTOPBIM MpejyiaracTcs Ha O3HAKOMHUTEIBHOM YPOBHE —
MOCJIC0BATEIBHOCTh CIIYYalHBIX HE3aBUCHMBIX COOBITHH, HACTYHAIONIMX B CIUHHUILY BPEMCHH.
O3HakOMJICHHE C paclpeleiCHHEM BEPOSTHOCTEH KOJIMYECTBA TaKUX COOBITHH  HOCHUT
Pa3BUBAIOIINN XapaKTep U ABISETCA aKTyaJlbHBIM Ui OyayluX aOUTypHEeHTOB, OCTYNAIOIINX Ha
y4eOHBIC CICITUAIBHOCTH, CBSI3aHHBIC C OOIIECTBEHHBIMH HayKaMH, TICKXOJIOTHEH U YIIPaBJICHUEM.

Ha wusydenue yueOHOro kypca «BeposITHOCTh M CTaTUCTHKa» Ha YIJIYOJICHHOM YpPOBHE
otBoauTcs 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 ¥ BHIYUCICHUSA

Panmonansupie uncna. OOBIKHOBEHHBIE U JIECATHUYHBIE IPOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoanueckue apoodu. [IpumeHenue apoOel M MPOLEHTOB Ul PELIEHUs MPHUKIAJHbIX 3a7ad U3
Pa3IMYHBIX OTpaciell 3HAaHUW U PeaJTbHON KU3HU.

JleiictButenbHble uMcna. PanuoHanbHble W UppaloHalbHBIE 4YHcha. ApUbMETHYECKHE
omnepaluu € JEHCTBUTEIbHBIMU 4YHCIaMH. MoOAynab ACHUCTBUTEIBHOTO 4YMCIIa U €ro CBOMCTBA.
[TpuOnm:xEHHbBIE BBIYMCIIEHUS, IPABUJIa OKPYTJICHUS, IPUKUIKA U OLIEHKA pPe3y/IbTaTa BEIUNCICHUH.

Crenenb ¢ nensiM nokaszateneM. bunom HeroTona. Mcnonb3oBanue moaxoasimend (popmsl
3aMUCH AEUCTBUTENBHBIX YUCEN IS pEHICHUS] TPAKTUYECKHX 3a/1a4 U MPE/ICTABIICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaIbHOW CTETICHH U €r0 CBOMCTBA.

Crenenb ¢ palMOHAJIBHBIM I[OKa3aTeleM U €€ CBOWCTBA, CTENEHb C JEHCTBUTEIbHBIM
ITOKA3aTENIEM.

Jlorapudm uucna. CoiictBa norapudma. JlecssTHaHbIC U HATypaIbHbIE JTOTApU(MBI.

CuHyC, KOCHHYC, TaHT€HC, KOTaHT€HC YHCIIOBOTO aprymMeHTa. ApPKCHUHYC, ApKKOCHHYC U
aApKTaHT'€HC YUCIOBOTO apryMEHTA.

YpaBHeHHsI M HEPABEHCTBA

ToxnaecTBa U TOXKIECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHUE, KOpPEHb YpPaBHEHMS.
PaBHOCHIIbHBIE ypaBHEHUS U ypaBHEHUsI-clieIcTBUsI. HepaBeHCTBO, pelieHue HepaBeHCTRa.

OcHOBHBIE METOJIbI PEIICHHS IENbIX U JPOOHO-pAIlMOHATBFHBIX ypaBHEHUN U HEPABEHCTB.
MHorowieHsl OT OJJHOM MepeMeHHOH. JleneHrne MHOrowieHa Ha MHOTO4IEH ¢ OocTaTkoMm. Teopema
be3y. Muorousnens ¢ nensiMu ko3 dunrertamu. Teopema Buera.

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHM, CONEPIKAITNX CTENICHH U KOPHH.

Uppaumnonansubie ypaBHeHHs. OCHOBHBIE METO/bI PEIICHHS UPPALMOHATBHBIX YPABHEHHUIA.

[TokazaTenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PEIIEHUS [T0KA3aTEIbHBIX YPABHEHUN.



[IpeobOpazoBanme BeIpaXEHUMH, COIEPKAIINX JTOTaPUPMBEI.

Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI pEIICHHS JIOTapU(MUUECKUX YPaBHEHUH.

OcHoBHBIE TpuUroHOMeTpuueckue Qopmynsl. I[IpeoOpazoBaHre TPUTOHOMETPHUUECKUX
BbIpa)KCHMI. PellieHre TpUroHoMeTpuYeCKUX ypaBHEHUI.

Pemienue cucteM JMHEWMHBIX ypaBHEHUU. MaTpuia CUCTEMbl JMHEWHBIX YpPaBHEHUU.
Onpenenurens MaTpullbl 2X2, ero reOMETPUUECKUI CMBICT U CBOMCTBA, BBIYUCIIEHUE €T0 3HAUEHUS,
IIPUMEHEHUE OIPEAETUTENS IS PELICHUs CUCTEMbI JMHENHBIX ypaBHEHUN. Pelenue mpuKia Hbix
3a7a4 ¢ IMOMOIIbIO CHCTEMbl JIMHEHHBIX YypaBHEHUU. lcciiemoBaHuMe IMOCTPOCHHONW MOJENH C
MIOMOILIBIO MATPUI U ONIPEACIIUTENECH.

IlocTpoeHne MaTeMaTU4YeCKMX MOJENEH pPEalbHOM CHUTyallud C IIOMOIIBK) YPaBHEHHU U
HepaBeHCTB. [IpuMeHeHre ypaBHEHUI U HEPaBEHCTB K PEILIEHUI0 MaTeMaTHYECKHX 3aJad U 33434
U3 pa3iMyuHbIX 00JacTel HAyKH U peaslbHOM JKU3HH.

DYyHKUMH U TPaPUKU

@Oynkiusa, cnocoObl 3amanus ¢GyHKuud. B3ammbO oOpatHble ¢yHKuH. Kommosumus
¢bynkuuid. ['paduk pynkumn. DnemeHTapHbIe MpeodpazoBaHus rpaduKoB (PyHKITHIA.

OO6nacTh ompeneleHrs U MHOXKECTBO 3HadeHHi ¢yHkuuu. Hymu ¢ynknun. IpomexyTtku
3HaKoOMoCTosAHCTBA. U&THhie u Heu€THble (yHkuuu. I[lepuogmueckue Qynkumuu. [IpomexyTku
MOHOTOHHOCTH (YHKIMU. MakcumMyMmbl U MUHUMYMbl (pyHkuuu. Haubomnbinee u HanMeHbIllee
3Ha4YeHUs PYHKIUU HA IPOMEKYTKE.

JIuneiiHast, KBaJpaTU4Hasi U APOOHO-IMHEHHAs (QYHKIHMH. DJIEeMEHTapHOE HCCIEeIOBaHHE U
MOCTPOCHUE UX IPAPUKOB.

CrenenHasi QyHKUMsS C HAaTypajbHBIM M LIeJbIM Toka3aTeneM. EE cBoiictBa u rpaduk.
CpoiicTBa U rpapuK KOpHS n-Oi CTENEHUW Kak (PYHKIMH OOpaTHOM CTENEeHM C HaTypaJlbHbIM
ITOKa3aTeNEM.

IToka3zarenbHast u norapupmudeckas (QyHKIUM, UX cBOMcCTBa M rpaduku. Vcnonbp3oBaHue
rpaduKoB (PYHKIMH U1 peleHns: ypaBHEHUH.

TpuroHomerpuyeckass  OKpYXHOCTb,  OIpEAEICHUE  TPUTOHOMETPUYECKHX  (PyHKUUMI
YHUCJIOBOI'O apIyMEHTA.

@OyHKIIMOHANBHBIE 3aBUCUMOCTH B peajbHBIX IpoleccaXx W sABIECHUsAX. I'paduku peasbHbIX
3aBUCUMOCTEN.

Hayana maTreMaTH4ecKoro aHajimsa

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHus IOCIEA0BATENLHOCTEH. MeTon MaTeMaTHYeCKOMN
UHAYKIMU. MOHOTOHHBIE U OrpaHMUYEHHBIE IIOCIENOBATEIBHOCTH. VCTOpusS BO3HUKHOBEHUS
MaTeMaTHYECKOro aHaJIN3a KaK aHalln3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas M TreoMeTpuyeckas — mporpeccuu.  beckoHeuHo — yObIBaroIas
reomerpuueckas mnporpeccus. Cymma OeCKOHEYHO YOBIBalOIIEW TIeOMETPUYECKON MpOTrpecCcHu.
JIMHEeNHBIN U SKCIIOHEHIMaNbHbIN pocT. Hucno e. @opMyiia CIOXKHBIX IIPOLEHTOB. Mcnons30Banue
IIPOrPECCUU ISl PELIEHHS] pEeaJIbHBIX 3a/1a4 MPUKJIIAJHOIO XapakTepa.

HenpepriBable GyHKIIMU U UX cBoicTBa. Touku pa3pbiBa. ACUMOTOTHI Tpa@UKOB (YHKITHIA.
CpoiicTBa (pyHKIMI HENpepbIBHBIX Ha OTpe3ke. MeToj WMHTEpBaJOB JUIsl PELIEHUS HEPaBEHCTB.
[TpumeHeHrne CBOWCTB HETIPEPBIBHBIX (DYHKIMHN /IS peleHHs 3a/1a4.

IlepBast u Bropas mpousBoaHble (pyHKIMU. OmnpeneneHue, TeOMETPUUECKUN U PU3MUECKUi
CMBICIT TIPOM3BOIHOM. Y paBHEHHE KacaTeIbHOM K TpaduKy (yHKIUH.

[IpousBonHbie 3neMeHTapHbIX (QyHKUMNA. [Ipon3BogHAs CyMMBbI, TPOU3BEACHUS, YACTHOTO U
KOMIIO3ULIUHU (PYHKIIUH.



MHo:xecTBa H JIOTHKA

MHoecTBO, onepaluy HajJ MHOXECTBAMHU U UX cBoicTBa. Jnarpammbl Oiinepa—BenHa.
[IpuMeHEeHHE TEOPETUKO-MHOKECTBEHHOIO amnmnapara il ONUCAaHUsA pPEAJIbHBIX IIPOLIECCOB H
SBJICHUM, TIPU PELIEHUH 3a]1a4 U3 APYIHX y4eOHBIX PEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMAaTUYECKOI0 OOBEKTa, CIEICTBHUE, JOKA3aTeIbCTBO,
PaBHOCUJIbHBIE YPaBHEHUS.

11 KJIACC

Yuciia 1 BbIYMCICHUS

Hatypanbuble u wnensle uyuciaa. [IpuMmeHeHHe NPU3HAKOB JEIMMOCTH LENbIX YHCEN,
HanOonpmid obmuit genurens (manee — HOJ) u naumensmee obmee kpatHoe (manee — HOK),
OCTAaTKOB IO MOJYJII0, aliroput™Ma EBKknnaa 11s penieHus 3a4a4 B LEIbIX YUCIAX.

KowmmnekcHple uucnma. AnreOpanueckas ¢ TpUTOHOMETpUYecKas (OopMbl  3amucu
KOMIUIEKCHOTO 4Hucia. ApUMETHUECKHE ONepaluu ¢ KOMIUIEKCHBIMU uuciamu. M3o0pakeHue
KOMIUIEKCHBIX YUCEJ Ha KOOpAMHATHOM Iuiockoctu. Popmyna Myaspa. KopHu n-oil creneHu u3
KOMIUIEKCHOTO uucia. [IpuMeHeHHe KOMIUIEKCHBIX 4YHuCeNn Ui pemeHus (U3MYecKux u
F€OMETPUYECKHX 3a/1a4.

YpaBHeHus U HEpaBeHCTBA

Cucrema U COBOKYIHOCTb YPaBHEHHMW M HEPAaBEHCTB. PaBHOCHUIIbHBIE CHUCTEMBI U CHUCTEMBbI-
cinencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT00op KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C MOMOIIBIO TPUTOHOMETPUUECKOM
OKpPY>KHOCTH. PellieHue TpuroHoMeTpuieckix HEpaBeHCTB.

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

OCHOBHBIE METO/BI PELIECHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METOZBI PELICHUSI CUCTEM M COBOKYIHOCTEW PAallMOHAIBHBIX, UPPALUOHAJIBHBIX,
MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX YPABHEHHIA.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMHu.

[IpumeHeHne ypaBHEHM, CUCTEM U HEPABEHCTB K PEUICHUI0 MaTEMaTHUECKUX 3aJ1ad U 3a]a4
U3 PA3IMYHBIX 00JIacTel HAyKU U peabHON KU3HU, HHTEPIIPETALUs TOIyYE€HHBIX Pe3yIbTaTOB.

DOYyHKUMH U TPaPUKU

I'paduk xomnosunuu ¢yHkuil. ['eomerpudeckue oOpa3bl ypaBHEHUN W HEpPaBEHCTB Ha
KOOPJAWHATHOM TNIOCKOCTH.

Tpuronomerpuueckre GyHKIUHU, UX CBOMCTBA U rPaUKH.

I'paduueckue MeToapl pelieHus ypaBHEHUH M HepaBeHCTB. [ paduueckue MeTOIbl pereHHs
3aJ1a4 ¢ mapaMeTpamH.

Ucnons3zoBanne rtpadukoB (GYHKIUN I WCCIAEAOBAHHUS MPOIECCOB W 3aBUCUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPHU PEIICHUH 3a/1a4 U3 JPYTrUuX y4eOHBIX MPEIMETOB U PEeATbHOM KU3HH.

Havana maTteMaTH4ecKoro aHajam3a

[IpumeneHne Mpou3BOJHON K MCCIEIOBAaHUIO (PYHKIMH HA MOHOTOHHOCTb U IKCTPEMYMBI.
Haxosxienne HanOoIbIIero 1 HANMEHBIIIETO 3HAYECHUH HEMPEPHIBHON (YHKIIMHM HAa OTPE3KE.

[IpuMeHeHne Mpou3BOAHOM ISl HAXOXKIACHUS HAWTYUIIEro pelIeHus B MPUKIAIHBIX 3a]a4ax,
IS OTIPEICJIEHUS] CKOPOCTH U YCKOPEHHSI Ipoliecca, 3alaHHOro (opMysoi uiu rpadukom.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TIepBOOOpa3HbIX. IlepBooOpa3HbIE 3IEeMEHTAPHBIX
¢dbynkuwmii. [IpaBuia Hax0XIEeHUS TEPBOOOPA3HBIX.



HuTterpan. ['eomeTpudeckuii CMbICT HHTErpasia. BeluncieHne onpeae€éHHOro HHTerpaia mo
¢dopmyne Heiotona-Jleitbuuna.
[Ipumenenne wuHTErpasa sl HAXOXKICHHS IUIOMAAeH IUIOCKuX ¢uryp u 00bEMOB
TFE€OMETPUUYECKUX TEll.
[Tpumeps! pemeHnit quddepeHnanbHbIX ypaBHEHHNH. MaTeMaTudyeckoe MOJEIMpPOBaHUE
peanbHBIX MPOIECCOB C MOMOIIBIO AU(PepeHINATbHBIX YPAaBHEHUH.
COJAEP/)KAHUE OBYYEHUA

10 KJTACC

IIpsimble ¥ VIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE MOHATHSA cTepeoMeTpur. Touka, mpsiMas, MI0CKOCTb, MPOCTpaHCcTBO. [lonsaTne 00
aKCHOMAaTHYECKOM IOCTPOEHUHU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3aumHOe pacnonokeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIINECs, NapauleIbHbIE U
cKkpenuBaromuecs npsmele. [IpusHaku ckpemmBaromuxcs npsMbeiX. llapamienbHOCTh NPSMBIX U
IJIOCKOCTEM B IPOCTPAHCTBE: MApaJUICNIbHBIE NPSMBIE B IPOCTPAHCTBE, NAPAIIEIBHOCTH TPEX
IPSIMBIX, TAPAJUIEIBHOCTD MPSMOU U IIIOCKOCTHU. [[apannenbHoe U HEeHTpaabHOE IPOEKTUPOBAHUE,
n3zobpaxenue guryp. OCHOBHbIE CBOWCTBA MapaJlIeIbHOIO IpoeKTUpoBaHus. Vzo0paxkenue Gpuryp
B IApAJUICIbHON NPOEKIMHU. YTIJIBI C COHANPABICHHBIMA CTOPOHAMH, YIrOJI MEXKIYy INpPsSMBIMU B
npoctpaHcTBe. [[apanenbHOCTh IIOCKOCTEN: Mapauie/IbHbIE NIOCKOCTH, CBOMCTBA NapalIeIbHBIX
iockocteil. [IpocTeiiine npocTpaHCTBEHHbIE (PUTYPBI HA MIJIOCKOCTU: TETPa’Ip, Napasliesienune],
IIOCTPOEHUE CEYEHUM.

[IepneHMKyYIAPHOCTD NPSAMON U IJIOCKOCTH: NEPHEHANKYJIAPHBIE IPSIMbIE B IPOCTPAHCTBE,
IpsIMBIE TApAJUICNIbHBIE W NEPHEHAMKYJSAPHbIE K IUIOCKOCTH, IPU3HAK INEPIECHIUKYISIPHOCTH
NpsIMOM W TUIOCKOCTH, TeopeMa O MNpAMON NepHeHAUKYISIPHONH IUIOCKOCTH. OpTOroHajabHOE
[IPOECKTUpOBaHUE. 1IepeHAUKYIIAp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE
OT MPSIMOHM J0 MJIOCKOCTH, MPOEKIHS (GUTYphl HA IIOCKOCTb. [lepneHuKyIsIpHOCTh MIOCKOCTEH:
IIPU3HAK NEPIEHANKYIIIPHOCTH IBYX IUIOCKOCTEH. TeopeMa o TpEX NepneHANKYIIIpax.

VYriael B IpOCTPAHCTBE: YroJl MEXIY MPSMOU U IUIOCKOCTBIO, ABYTPAHHBIA yroJj, JUHEWHBINA
yrojl ABYTPaHHOrO yria. TpéxrpaHHbli M MHOrorpaHsHble yribl. CBONMCTBAa IIIOCKMX YIJIOB
MHOrorpaHHoro yria. CBOWCTBa IUIOCKMX U JABYI'PAHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHOrorpaHHUKHU

Bunabl MHOrOrpaHHUKOB, pa3BEpPTKa MHOTOrpaHHuKa. [Ipu3ma: n-yroiabHas npusMma, npsMas u
HaKJIOHHAas IPU3Mbl, OOKOBasi M TOJHAs MOBEPXHOCTh Npu3Mbl. [lapamienenumnesn, npsMoOyroabHbINH
napajuleJienuIe] u ero ceorcrea. Kparyaiiye mytn Ha MOBEPXHOCTH MHOTOTpaHHUKa. Teopema
Oiinepa. [IpoctpanctBennas teopema [ludaropa. [lupamuga: n-yroapHast mupamMuia, MpaBUIbHAS U
yceu€HHas nupamusl. CBolicTBa pédep M OOKOBBIX IpaHell MpaBUiIbHON nupaMuibl. [IpaBuibHbIE
MHOTOTPaHHMKHU: TpaBUIbHAs TNpU3Ma W NpaBWIbHAs NUpPaMUJa, IpaBWIbHAs TPEYrojbHas
nupaMMa U TpaBUIbHBIA TeTpadnp, KyO. IlpeacraBieHue o MNpaBWIBHBIX MHOTOTPAHHHKAX:
OKTasp, JOJEKadIp U UKOCAIP.

Bbruuciienue 31eMEeHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yrisl. [lmomans OoxoBoO#
MOBEPXHOCTU U TIOJIHOM MOBEPXHOCTH IMPSIMOM MPHU3MBI, TUIOIIAb OCHOBAaHUM, TeopemMa 0 OOKOBOH
MMOBEPXHOCTU MpsAMON TMpu3Mbl. [lmomans OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH MPaBUILHOMN
IIUPAMMJIBI, TEOpEMa O IUIOIIAN YCEYEHHON TUPAMUIBIL.



CuMMeTpust B TNIPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU IPAaBUIIBHBIX MHOTOTPAHHHUKOB.
CuMMeTrpuss B NPaBUIBHOM MHOIOTPaHHMKE: CHMMETPHsI NapajulelenuIena, CHUMMETPHs
IIPaBWIbHBIX IIPU3M, CHMMETPHUSI IPABUIIbHON TUPAMHUIBL.

BekTopbl H KOOPAUHATHI B IPOCTPAHCTBE

[loHsATHSA: BEKTOP B NPOCTPAHCTBE, HYJICBOW BEKTOP, UIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIPABIECHHBIE U IPOTHUBOIIOJOKHO HAIpaBJIECHHbIE BEKTOpbl. PaBeHCTBO
BEKTOpOB. JleHCTBUSA C BEKTOpaMH: CJIOKEHUE W BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOPOB, YMHOXKE€HUE BEKTOpa Ha yucio. CBOMCTBA CIOXKEHMS BEKTOPOB. CBONMCTBA YMHOXKEHUS
BEKTOpa Ha uncio. Ilonarne komiutanapasle BeKTOphI. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwio mnapamnenenunena. Teopema O pa3loKEHHHM BEKTOpa IO TPEM HEKOMILJIaHAPHBIM
BekTopaM. lIpsMoyronpHas cucreMa KoopauHaT B mpocTpaHcTBe. KoopaunaTsl BekTopa. CBsi3b
MEXIYy KOOpPAHMHATaMU BEKTOpa M KOOPAMHATAMHU TOYEK. YTOJI MEXIy Bekropamu. CkamspHoe
IIPOU3BE/ICHNAE BEKTOPOB.

11 KJIACC

Tena Bpalenus

[lonsTHs: IWIMHAPUYECKAss TOBEPXHOCTb, KOHHUYECKAash MOBEPXHOCTh, cdepuueckas
MOBEPXHOCTh, 00pa3ymolre nosepxHocreil. Tena BpaleHus: UIMHAP, KOHYC, YCEUEHHBINH KOHYC,
cdepa, map. B3anmuoe pacnonoxenue chepbl U IUIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe.
N300pakeHue Tea BpalleHnus Ha MII0CKOCTU. Pa3BépTka mummHapa u KoHyca. Cummerpus chepsl u
mapa.

O6béM. OcHOBHBIE CBOIcTBa 00BEMOB Ten. Teopema 00 00bEME MHPSIMOYTOJIBHOTO
napajuienenunena v ciueActBus u3 He€. OOBbEM NpsIMOM M HAKIOHHOW MPU3MBI, LWIMHJIDA,
nupamMuibl 1 KoHyca. O0bEM 11apa U apoBOT0 CETMEHTA.

KoMOuHammu Ten BpamieHus W MHOTOTrpaHHHMKOB. [lpu3ma, BmOHCaHHas B IWJIHHID,
olnucaHHas okoJjio nuinHapa. [lepeceuenne chepsl u mapa ¢ miockocTero. Kacanue mapa u cdepsl
IJI0CKOCThIO. [lOHSATME MHOTOrpaHHUKA, ONMUCAHHOIO OKOJO cdepbl, cheppl, BOUCAHHOW B
MHOTOTPaHHUK WM TEJIO BPALLECHUS.

[Tnomans MOBEPXHOCTH LWIMHApA, KOHYyca, miomans chepsl u e€ yacreil. Ilogobue B
npoctpaHcTBe.  OTHomieHue  00BEMOB, IIIoHIaJ el  MOBepXHOCTeH  MOAOOHBIX  (uryp.
[IpeoOpa3oBanue mnogoOusi, romoreTHs. PerieHue 3agad Ha IUIOCKOCTH C HCIOJIb30BAHHUEM
CTEepEOMETPUUECKIX METOJIOB.

[TocTpoeHue ceueHnii MHOTOIPAaHHUKOB U TE€J BPAILlCHUs: CEUEHHs LMIMHIpA (MapaiebHO
U TEPHEeHIUKYJSPHO OCH), CEYEeHHUs KOHyca (TMapajuleJbHble OCHOBAaHHIO M MPOXOAAIINE depe3
BEpILMHY), CEYEHUs IIapa, METOJbl MOCTPOCHMSI CEYEHHIl: METOJ CIeA0B, METOJl BHYTPEHHETO
MIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYIIEH MITOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bextopsl B mpocTtpancTBe. Onepannu HajJ BEKTOpaMH. BEKTOpHOE YMHOKEHUE BEKTOPOB.
CBoiicTBa BEKTOPHOrO YMHOXeHUA. [IpsMoyronpHas cucTteMa KOOpJIMHAT B IPOCTPAHCTBE.
Koopnunatsl Bektopa. Pasznokenue Bektopa mo 0asucy. KoopanHaTHO-BEKTOPHBIM METOJ IMpH
pELIEHNN T€OMETPUUYECKUX 3a/1a4.

JBHKEeHHS B IPOCTPAHCTBE

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



COJEP)KAHUE OBYYEHUA
10 KJIACC

I'pad, cBsa3ubiil Tpad, mytu B rpade: nmukiasl u nenu. CteneHb (BaJ€HTHOCTh) BEPIIMHBI.
I'padsr Ha IOCKOCTH. [lepeBbsi.

CnyuaiiHple SKCIIEPUMEHTHI (OMBITBI) W CIy4alHBIC COOBITUS. DJIEMEHTApHBIC COOBITHS
(ucxonsl). BeposiTHOCTH ciydaifHOro coObITHS. BIM30CTh 4acTOTBI W BEPOSTHOCTH COOBITHH.
CrnyyaiiHble OTBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.

Onepauuu HaJx COOBITUSIMU: IepeceuyeHue, OOBbEAMHEHHE, MPOTUBOIOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyna ciokeHus: BEPOSATHOCTEN.

VYcioBHas BEPOATHOCTh. Y MHOKEHHE BEpPOSATHOCTEW. JlepeBO CilydyallHOrO SKCIEPUMEHTA.
®opmyna nonHoi BepostHocTu. Popmyna baiteca. HezaBucumbie coObITHS.

bunapublii crmyuyaliHblii ONBIT (MCHBITaHKE), YCIeX M Heydada. He3aBUCUMBIE HCIIBITaHMUS.
Cepust He3aBUCHMBIX HCHbITaHUN 10 mnepBoro ycmexa. IlepecranoBku u ¢akropuan. Yucno
coueranuii. Tpeyronpauk [lackans. @opmyna bunoma HeroToHa.

Cepusi He3aBUCHMBIX uchbiTaHuid  bepuymnn. CrnydaiiHblii  BBIOOp Y3  KOHEYHOM
COBOKYITHOCTH.

Cnydaiinass BenuumHa. Pacnpenenenue BeposiTHOCcTei. Jlumarpamma pacnpenencHusl.
Onepauuy Hajg ciaydailHbIMH — BenMyuMHaMu. buHapHas ciywaiiHas BenuuuHa. [Ipumepsl
pacmpezielieHui, B TOM YHCIie TeOMETPUIEeCcKoe U OMHOMUANBHOE.

11 KJIACC

CoBMecTHOE pacmpenereHue JByX CIy4alHbIX BeIWYMH. He3zaBucumble ciydaiiHble
BEJINYUHBI.

MaremaTnueckoe  OXHJIaHME clay4daHOW  BenuuuHbl  (pactpeneneHus). [Ipumepst
IPUMEHEHHUsS] MaTeMaTHYeCKOro OKUAaHUs (CTpaxoBaHUe, JoTepes). MaTeMaTnyeckoe OXXKuIaHue
OMHApHOW ciyyallHOM BeJWYUHBL. MaTemMaTHuecKoe OKHUJAaHHUE CYMMBI CIIy4YalHbBIX BEJIHYHH.
MatemaTtuueckoe 0KH/IaHie TEOMETPUUYECKOT0 U OMHOMUATILHOTO paclpeeieHuH.

Jlucniepcust U CTaHAApTHOE OTKJIOHEHHUE Cy4aiiHOM BeIMuuHbI (pacnpeaenenus). Jucnepcus
OMHapHOM ciay4yaiiHON BeTMUMHBL. MaTemMaTuyeckoe OXKUIaHue MPOU3BEICHHS U TUCTIEPCUS CYMMBI
HE3aBHCHUMBIX CIy4YalHbIX BenuW4uH. Jlucrmepcuss M CTaHJapTHOE OTKIOHEHHWE OMHOMHAIBHOTO
pacnpenenenus. /lucnepcus U CTaHAAPTHOE OTKIOHEHHE F€OMETPUYECKOTO PaCIpeIeIICHNUs.

HepaenctBo UeOrimépa. Teopema YeObiméBa. Teopema beprymmu. 3akoH OONbIIMX YUCEI.
Bribopounsiii MeTon uccinenoBanuii. Beibopounsie xapaktepucTuku. OleHHBaHUE BEPOSITHOCTU
COOBITHS 1O BBIOOPOUYHBIM JaHHBIM. [IpoBepka MpOCTEHIIMX TUIOTE3 C MOMOIIBIO HM3YyYEHHBIX
pacrnpeieNeHHil.

HenpepsiBable ciydaiinble BenuuuHbl. [lpumepsl. DyHKIUA IUIOTHOCTH BEPOATHOCTHU
pacnpeneneHus. PaBHOMepHOe pacnpeneneHue M €ro CBOWCTBA. 3aJayd, NPUBOIAIIME K
ITOKA3aTENIbHOMY pACHpEACNICHUI0. 3aJauyd, NPHUBOAAIIAE K HOPMAJIBHOMY pPacHpeleiIeHUI0.
OyHKIMS TIOTHOCTH BEPOSITHOCTU IMOKA3aTENbHOTO pacrpeieneHus, QYHKIHUS IUIOTHOCTH
BEPOSITHOCTH HOPMaJIBHOIO pacmpeaeieHus. OyHKIHS IUIOTHOCTM M CBOMCTBA HOPMAJIBHOIO
pacpeneeHus.

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



KoBapuanmst aByx caydaiiHbiX BenuumH. KosduimeHT nuHEHHON  KOPPEISINU.
CoBMmecTHBIE HAOMIOJCHUS JBYX BenU4MH. BpiOopounslii ko3dduuuent xoppemsuuu. Paznuune
MEXIy JIMHEWHOW CBSA3bI0 M IIPUYMHHO-CIIEICTBEHHOW CBA3BIO. JIMHENHas perpeccus, MeETOJ
HAaUMEHBIINX KBAaIPATOB.

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

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpamIaHCKOr0 BOCIUTAHMS:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOW  IMO3MIMK  OOy4alomerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO 4YJIEHA POCCHUHCKOTO OOIIEeCTBa, MPEJCTaBICHWE O MATEMaTHMYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYpP, SBJICHHM, NpOIEeayp TpakIaHCKOTO o0O0IiecTBa
(BBIOOPBI, OMPOCHI W JIPYroe), YMEHHE B3aMMOJICHCTBOBATh C COIMMAIBHBIMM HHCTUTYTaMHU B
COOTBETCTBHUH C UX (PYHKIMSIMH U HAa3HAYCHHCM;

2) IATPUOTHUYECKOT0 BOCTIMTAHMS:

c(hOPMUPOBAHHOCTh POCCUHCKON TPaXKIAHCKOW HICHTUYHOCTH, YBKEHHUS K IMPOLUIOMY U
HACTOSIIEMY POCCHUCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHUSM POCCHMCKHX
MAaTEMaTUKOB U POCCUUCKON MAaTEMATUYECKON IKOJIbI, UCITOJIb30BAHME ITUX TIOCTUKEHHUH B IPYTUX
HayKaX, TEXHOJIOTHSIX, cepax SKOHOMUKU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHHE JIYXOBHBIX IIEHHOCTEH pOCCUICKOro Hapoa, chopMHUPOBAaHHOCTh HPABCTBEHHOI'O
CO3HAHUS, STUYECKOTO MOBEJICHHUS, CBI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JIOCTHKEHUN HAyKH
U JISITEIHFHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJI/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTUYECKOr0 BOCIUTAHMS:

ACTETUYECKOE OTHOILIECHHE K MHUPY, BKIIOYAs 3CTETUKY MAaTEMAaTUUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/ay, PEUICHUU, PACCYXKIACHUH, BOCIPUUMUYHUBOCTh K MAaT€MAaTHUYECKHUM acleKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) pusuveckoro BoCHUTAHMSA:

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHITh MaTeMaTHYECKHe 3HaHUS B MHTEpPECAX 3JJ0POBOTO U
0e3omacHOTO 0o0pa3a *KU3HHM, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 370POBBIO (3I0POBOE MUTAHUE,
cOamaHCUpPOBAaHHBINA PEXKUM 3aHATHI U OTJbIXa, peryisipHas pusndeckas akTUBHOCTb), (pu3ndeckoe
COBEPILIEHCTBOBAHUE MPU 3aHATUAX COPTUBHO-03JOPOBUTEIBLHOMN ESITENIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K TPYAY, OCO3HAHHWE IIEHHOCTH TPYAOIIO0US, MHTEpEC K pa3audHbIM chepam
MPpOoECCHOHAIBHON JIeATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTHKOW W €€ TPHIOKEHUSIMH, YMEHHE
COBEpIIIaTh OCO3HAHHBIN BBIOOP Oymyiiel mpodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTUYECKOMY OOpa3oBaHHUIO U CaMOOOpa30BaHUIO Ha
MPOTSDKEHUHM BCEH KU3HHM, TOTOBHOCTh K aKTHBHOMY YYAacCTHIO B PEHICHUM TPAKTHYCCKUX 3a]ad
MaTeMaTU4eCKOW HalpaBIE€HHOCTH;

7) 3K0JIOTMYECKOT0 BOCTINTAHUS:

cOPMUPOBAHHOCTh ~ JKOJIOTMUECKON  KYIbTYphl, [OHHUMAHHWE BIUSHHUS  COIHAIBHO-
SKOHOMHUYECKHX MPOLECCOB HAa COCTOSHHE NPUPOJHOM M COLMAIBHOM Cpebl, OCO3HAHME
rJ1I00aJTFHOTO XapakTepa SKOJOTHYECKUX MpoOIeM, OpUEHTAlUsl Ha MPUMEHEHHE MaTeMaTH4YeCKUX



3HAHWH JJIs1 peIIeHUs 3a/1ad B 00JIaCTH OKPYKAIOIICH Cpeflbl, TUTAHUPOBAHHUE TTOCTYIKOB M OIEHKH
MX BO3MOXHBIX IOCJIEICTBUI JJIs1 OKPYKAIOILLIEH CPEIbl;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ ¥ OOIIECTBEHHOM MPAKTHKHW, IOHMMAaHHE MAaTeMaTUYECKOW HAyKU Kak c(ephbl YeI0BEUECKOM
JeSTeILHOCTH, ITAOB €€ Pa3BUTHUS U 3HAYMMOCTH JJIsI Pa3BUTHS [UBUIIM3AIUH, OBIIA/ICHUC SI3BIKOM
MaTEeMATHKd W MaTeMAaTHYECKOM KyJIbTypOW KakK CpeJACTBOM IIO3HAHWUS MHpPA, TOTOBHOCTH
OCYIIECTBJISTH MTPOCKTHYIO M UCCIIEIOBATEILCKYIO IEITEIIbHOCTh HHIUBUTyaJIbHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3naBaTenbHBIC YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble 1oruyeckme geiicTBUA:

BBISIBJIAITh W XapaKTepU30BaTh CYIIECTBEHHbIC IPU3HAKM MaTEeMAaTHYECKUX OOBEKTOB,
MOHATUM, OTHOLIEHUM MEXy MOHATUAMH, (POPMYJINPOBATH OIPE/IEICHUs IOHATUMH, YCTaHABIUBATh
CYIIECTBEHHBIN MpPHU3HAK KIaCCU(PUKAIMH, OCHOBAHHS Ml 0OOOLICHUS M CPaBHEHHS, KPUTCPUH
IIPOBOJIMMOI0 aHAJIN3a;

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

BBISIBIIITh MAaTEMaTHYeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TMPOTHUBOpEUYUs: B (PaKTax,
JAHHBIX, HAOIIOJICHHUSX U YTBEPKACHUAX, IPEUIaraTb KpUTEPUH JUIsl BBIIBICHUS 3aKOHOMEPHOCTEN
U IPOTUBOPEYHIA;

JIeNlaTh BBIBOJIBI C HCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JAECIYKTHUBHBIX W WHAYKTHBHBIX
YMO3aKII4YEeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSTENBHO JOKA3aTEeIbCTBA MaTEMaTHUYECKUX YTBEPKACHUN (IpsIMbIE U OT
IIPOTUBHOIO), BBICTPAWBAaTh  apryMEHTAlMI0, IMPUBOAUTH TPUMEPBl M  KOHTPIPHUMEPHL,
000CHOBBIBaTh COOCTBEHHBIE CYXKIECHUS U BBIBOJIBI;

BbIOMpaTh CcHOCcO0 perieHust yueOHOH 3ajaun (CpaBHMBATh HECKOJBKO BapUAHTOB PEIICHUS,
BbIOMpaTh HanOoJIee MOAXOAIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbCKue 1eHCTBUA:

HCIOJb30BaTh BOIPOCHl KaK HCCIIEAOBATENLCKUNH MHCTPYMEHT IMO3HaHMA, (POpMyIUpOBaTh
BONIPOCHL, (PUKCHPYIOIIME MPOTUBOpEUYHE, MpoOieMy, YCTaHaBIMBaThb MCKOMOE M JIaHHOE,
(GbopMHPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

IIPOBOAUTH  CAMOCTOATENBHO  CIUIAHUPOBAHHBIM  JKCIIEPUMEHT,  MCCIENOBAHUE 11O
YCTAQHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro OO0OBEKTa, SBIEHHS, NPOIECcCa, BbISBICHUIO
3aBHCHUMOCTEH MeXIy 00bEKTaMu, SIBICHUSMHU, IIPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYTUPOBaThH OOOOIIEHHSI U BBIBOJBI IO pe3ylbTaTaM MpPOBEAEHHOIO
HaAOJIOCHUs, UCCIEI0BaHMs, OLEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTAaTOB, BBHIBOJIOB U
0000I1IeHHI;

MIPOTrHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIIECCA, a TAK)KE BBLABUTATH MPEATIONOKEHHS O €T0
Pa3BUTHUHU B HOBBIX YCIIOBHUSIX.

Paborta ¢ undopmanmeii:

BBISIBJIATh 1€QUIUTHI MH(OPMAIMH, AAHHBIX, HEOOXOAUMBIX JJIsl OTBETa Ha BOMPOC U IS
pelLeHys 3a/1a4H;



BBIOMpaTh  MHQPOpPMAIMIO HW3  HWCTOYHHWKOB  PAa3IMYHBIX  THIIOB,  aHAIM3HPOBATH,
CUCTEeMaTHU3UpPOBaTh W  HWHTEPIPETHPOBATH WH(POPMAIMIO PA3IUYHBIX BUAOB U  (QopMm
MIPE/ICTABIICHHS;

CTPYKTYpUPOBaTh MHPOPMAIIUIO, TIPEACTABIATh €€ B Pa3InYHBIX (popMax, WILTIOCTPUPOBATH
rpauvecKu;

OIICHUBATh HAAEKHOCTh MH(DOPMAIIMH IO CAMOCTOSATEIHHO CHOPMYINPOBAHHBIM KPHTEPHUSIM.

KoMMyHuKaTUBHBIE yHUBEpPCAJIbHbIE YUeOHbIE /1eliCTBUSA

O01menue:

BOCIIPUHUMATh W (OPMYJIMPOBATH CYXKJACHHS B COOTBETCTBUU C YCJIOBHSAMH W LEIISIMH
O6H.[CHI/I$I, SICHO, TOYHO, I‘paMOTHo Bblpa)l(aTb CBOIO TO‘-IKy 3p€HI/I$I B yCTHLIX U IIHCBMCHHBIX
TCKCTaX, JaBaThb IIOACHCHUA I10 XOIIy peL[IeHI/ISI 3aJa4u, KOMMCHTHpOBaTB HOHY'—IGHHBI?I pe3yanaT;

B XOA€ OOCYXICHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXITaeMON TeMbl, MPOOIEMBI,
perniaeMoi 3a/lauu, BBICKA3bIBAaTh WJICH, HAICJICHHBIC HAa IIOMCK PELICHHUS, COIMOCTAaBJISATh CBOH
CY)KZICHI/UI C CY)KILGHI/IHMI/I ZIpyFI/IX yLIaCTHI/IKOB auajora, O6Hap}/)KI/IBaTI) pa3quHe U CXOICTBO
MO3UIUH, B KOPPEKTHON hopMe GOpMYIMPOBATH Pa3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3yJbTAaThl PEIICHUsS 3a7add, OKCIIEPUMEHTA, HWCCIACAOBAHUS, TIPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (POpMAT BBICTYIICHUS C YYETOM 3a/lay MPE3eHTAlUd U 0COOCHHOCTEH
ayJIuTOPHH.

PeryasiTuBHbIe yHHBepcaibHbIe y4eOHbIe AeiicTBUSA

Camoopranmuzanus:

COCTaBJIATh IUJIaH, QJITOPUTM pEIIEHUs 3a/Jayd, BbIOMpATh CIOCOO pelleHus ¢ y4ETOM
HUMEIOLIUXCS PECypcoB M COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTUpPOBaTb M KOPPEKTHUPOBAThH
BapHaHThI pEeUICHUH ¢ y4€TOM HOBOM HMH(pOpMALINHL.

CaMOKOHTPOJIb, JMOIHOHAJILHBIH HHTEJICKT:

BJIaJIeTh HABbIKAMH M03HABAaTEIbHON pe(IeKCHM KaK OCO3HAHUS COBEPILAEMBbIX JEHCTBUN U
MBICIIUTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BJIAJETh CIIOCOOAMH CaMOMNPOBEPKH, CAMOKOHTPOJIS
Ipolecca 1 pe3yJibTaTa pelieHHsl MaTeMaTH4eCKON 3a1auH;

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

OLICHUBATh COOTBETCTBHE pPE3y/bTaTa LEMU U YCIOBUSIM, OOBSICHITh NPUYUHBI TOCTHKEHUS
WIA HEJOCTHXKEHHMS pe3ylbTaTOB JEATEIbHOCTH, HAXOAWTh OMMOKY, JaBaTh OIICHKY
PUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITEILHOCTD:

MOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMaHJHOW W WHAMBUAYAIbHOH pPalbOTHI Mpu
pemieHMM y4eOHBIX 3ajgad, MNPUHUMATh L€1b COBMECTHOM JI€ATEIbHOCTH, IUIAHHUPOBATh
OpraHu3aIMI0 COBMECTHOH paboThl, pachpeaeisTb BHIbI paboT, JOroBapUBaThCS, OOCYXKIATh
MIPOIIeCC U pe3yiabTaT paboThl, 0000IIaTh MHEHHUST HECKOIBKHX JTFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboTel (0OCYKIAeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYPMBI» ¥ UHBIE), BBIIOIHATH CBOIO YaCTh PA0OTHI U KOOPJHMHUPOBATH CBOU JICHCTBUA C IPYTUMHU
YyjieHaMX KOMAaH[bl, OLEHHBATh KadeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT MO KPHUTEPHSM,
Cc(OpMyYIHPOBAHHBIM YYaCTHUKAMH B3aUMOAEHCTBHSL.



INPEAMETHBIE PE3YJIBTATbBI

K konmy oOyyenus B 10 Kiacce oOy4arOmIMICS TONYYUT CIEAYIOIIUE TPEAMETHBIC
pe3yabTaThl MO OTACNBHBIM TeMaM paboueil mporpammbl y4eOHOTO Kypca «Anredpa M Havaja
MaTEeMaTHYECKOr0 aHAJIN3a»:

Yucia ¥ BLIYHCIICHUSA:

CBOOOJHO OIEPHUPOBATH TMOHATHSAMU: PALMOHATBHOE YHCIO, OECKOHEYHas MepuoanvYecKas
IpoOb, MPOLEHTHI, UPPALMOHAIBHOE YHCII0, MHOXKECTBA PALIMOHAIBHBIX M ACHCTBUTEIBHBIX YHCEN,
MOJyJIb I€HICTBUTEJILHOTO YHCIIA;

IPUMEHATh APOOU U HPOLEHTHI JUIs PELICHUs MPUKIAAHBIX 3a/lady U3 Pa3JIMYHbIX OTpaciiei
3HaHUH U PeajbHOM )KU3HU;

NPUMEHSATh TPUOIIKEHHBIE BBIYMCICHHS, IpaBUJIa OKPYIJICHUS, NPUKUAKY U OLEHKY
pe3yibTara BHIYUCICHUH;

CBOOOJHO ONEpPUPOBATH IOHATHEM: CTENEHb C LEJbIM II0Ka3aTelieM, MCII0JIb30BaTh
NOIXOAANIYI0 (OpMY 3amucH JEHCTBUTENBHBIX YWCEN Uil PEUICHHS MPAaKTHYECKUX 3aaad
MPECTaBICHNS JAHHBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaJIbHOM CTENEHN;

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

CBOOOJHO OIEPHUPOBATH TOHATHAMH: JIOTapU(PM dYHCIa, ACCATUYHBIE W HATypaJIbHBIC
norapupmsl;

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

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

YpaBHeHus U HepaBEeHCTBA:

CBOOOJHO OINEPUPOBATH MOHATHSAMHU: TOXIECTBO, YPAaBHEHUE, HEPABEHCTBO, PAaBHOCUIIbHBIC
YpaBHEHMS U YPaBHEHUS-CIIE/ICTBUS, pABHOCHIIbHBIE HEPABEHCTBA;

NPUMEHSTh PA3IMYHBIE METOAbI PEIICHUS PAlMOHAIBHBIX M JIPOOHO-PAIlMOHATBHBIX
YpaBHEHHIA, IPUMEHSTh METO/I HHTEPBAJIOB JIJISl pEIICHUS] HEPABEHCTB;

CBOOOJHO OINEpPHPOBATH MOHATHUSAMHM: MHOTOWIEH OT OJHOW MEepEeMEHHOH, MHOTOWIEH C
LEeJIBIMUA KO3 GUIIMEHTaMU, KOPHU MHOTOWJIEHA, IPUMEHSATH JIeJIeHHe MHOTO4JIeHa Ha MHOTOUJIEH C
ocTaTKoM, TeopeMy be3y n Teopemy Bueta st pemienus 3agay;

CBOOOJTHO  ONEpUPOBATh TOHATHSAMHU: CHCTEMa JIMHEWHBIX ypaBHEHWH, MaTpHIla,
OIpeNIeNIUTENIb MAaTpUIbl 2 X 2 W ero TeOMETPUYECKUH CMBICT, HCHOJIb30BaTh CBOWCTBA
orpenenuTess 2 X 2 Ais8 BBIYUCIEHHS €ro 3HaueHHsl, MPUMEHATh ONpPENEIUTENN IS peIIeHUs
CHCTEMBl JIMHEWHBIX YpaBHEHWH, MOJEIUPOBaTh pEalbHBIC CHTYallHd C TIOMOIIBIO CHCTEMBI
JUHENHBIX ypaBHEHU, UCCIe10BaTh MOCTPOCHHBIE MOJIENN C IIOMOIIIBIO MaTPUIl U ONpPEAeTUTENEH,
MHTEPIPETHPOBATH MOJTYYECHHBIA PE3yJIbTaT;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU JJIs IPpeoOpa30oBaHUs BEIPaKEHU;

BBITIOJIHATE ~ MPEOOpPa30BaHMS  YHCIOBBIX  BBIPQKCHUH, COJEpXKAIIUX  CTENeHH C
paloHaIbHBIM IIOKa3aTeNIeM;

MCIOJIb30BaTh CBOMCTBA JIOrapu(pMOB 115 MpeoOpa3oBaHus Jorapu(pMUIECKUX BbIPAXKEHUH;

CBOOOJHO ONEPUPOBATH MMOHATUIMU: UPPALMOHATIBLHBIE, IOKA3aTEIbHBIC U JTOrapru(pMHUUECKHIE
YPaBHEHMsI, HAXOJUTh HMX PELICHUS C IOMOIIBIO PABHOCWIBHBIX IEPEXOJOB WM OCYLIECTBIASA
MPOBEPKY KOPHEH;



IPUMEHATh  OCHOBHBIE  TPUIOHOMETpHUYEeckHMEe  (GopMyibl Ui IpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAXKEHU;

cBOOOZIHO  ONEepUpoBaThb IOHATHEM: TPUIOHOMETPUYECKOE YpaBHEHHE, IPUMEHATH
Heo0XoanMble (OpMYIIbI 7Sl PEIIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX YPABHEHUM;

MO/JICJINPOBATh PEaIbHbIE CUTYaLlMU Ha SI3bIKE alre0pbl, COCTABIATh BbIPAKEHUS, YPaBHEHUS,
HEPABCHCTBA II0 YCJIOBHUIO 3aJa4d, HCCIEI0BaTh IOCTPOCHHBIE MOJEIM C HCIOJIb30BAHUEM
ammapara anreopsbl.

DOyHKUUH U TPpapuKu:

CBOOOJHO ONEpPUPOBATH MOHATHAMM: (YHKIMS, CcHOCOObl 3agaHus (QYHKIMM, B3aUMHO
obOpatHble (yHKIMHM, KOMOO3MLHUSA (YHKIUHA, rpaduk (YHKUINUU, BBIIOIHATH HIIEMEHTApHBIC
npeoOpa3oBaHus rpaguKoB HyHKIIHIA;

CBOOOJHO ONEPUPOBATH IOHATHAMM: OOJACTh OIpPENeIIEHUs] M MHOXKECTBO 3HA4YECHUH
GbyHKLIMU, HYTU QYHKLIUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOZIHO OIEpUPOBaTh IOHATHUSAMHU: UETHbIE M HEUYETHBIE (PYHKUMM, NEPUOAUYECKUE
(GyHKINH, TPOMEKYTKM MOHOTOHHOCTHM (YHKIMHM, MAaKCUMYMbl W MHUHUMYMBI (DYHKIUH,
HauOoJIblIIee U HaUMEHblIee 3HaYeHne PYHKLIUU Ha IPOMEKYTKE;

CBOOOJHO ONEpUPOBaTh MOHATHSAMM: CTEHNEHHas (QYHKIUS C HaTypajbHBIM M LEJBIM
nokasaresuem, rpaduk cTeneHHON (QYHKIMU ¢ HaTypallbHbIM U LIEJIbIM [TOoKa3aTeseM, rpaduk KOpHs
N-0l CTENEHU KaK PYHKIMU OOpaTHON CTENEHU C HATYPaJIbHBIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATHAMH: JMHEWHAs, KBaJApaTWUyHas W JApoOHO-THHEHHas (QYHKIUH,
BBINOJIHATH 3JIEMEHTapHOE UCCIIEI0BAaHUE U IIOCTPOEHHUE UX IPa(UKOB;

CBOOOJHO OIEpPUPOBATh MOHATHSMHU: IIOKa3aTelbHas M Jorapupmuueckas (QpyHKIUH, UX
CBOMCTBA U rpaMKH, UCIOJIB30BaTh UX I'PpadUKH ISl pEIIeHNs YpPaBHEHUN;

CcBOOO/ZIHO OINEpPUPOBaTh MOHSTUSIMH: TPUTOHOMETPUYECKAs] OKPYKHOCTb, OIpPEIEICHUE
TPUTOHOMETPUUECKUX (DYHKIIMN YHUCIOBOTO apryMeHTa;

UCIOJb30BaTh TpapuKU (QYHKUMH A7 HMCCIEIOBAHUS MPOIECCOB M 3aBUCUMOCTEH INpH
pelIeHnn 33434y W3 JAPYruxX Yy4eOHbIX NPEIMETOB M pealbHOM KHM3HHU, BbIpaXkaTh (opmynamu
3aBHCHUMOCTH MEXy BETUYUHAMU;

Havajna maTeMaTH4eCKOro aHAJIM3a:

CBOOOJHO OIEpPHUPOBATH TMOHATHAMHU: apudMeTHuecKass M TeOMETpHuYecKas MpOorpeccus,
OecKOHEYHO YOBIBaOIas TeoMeTpUYecKasi MpPOrpeccHsi, JIUHEWHBIM M 3KCIOHEHIMAIbHBIN POCT,
(dbopMyIa CI0XKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE O KOHCTAHTE;

HCI0JIb30BaTh IIPOIPECCUU ISl PELIEHMsI pEAJIbHBIX 33/]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONEpPHpPOBATh  MOHATHUSAMH:  IOCIEIOBATE€IbHOCTb,  CHOCOOBI  3a/aHUs
MOCJIeI0BATEIbHOCTEH, MOHOTOHHBIE U OIPAaHUYEHHBIE IOCIEI0BATEIbHOCTH, TOHUMATh OCHOBBI
3apO’KJIEHUS MAaTEMaTHYECKOT0 aHaIM3a Kak aHainu3a 0ECKOHEYHO MaJIbIX;

CBOOOJHO OIEpPHUPOBATH TMOHATHSIMU: HENpepbIBHbIE (DYHKIMH, TOYKM pa3pbiBa rpadukxa
¢byHKIMH, aCUMOTOTHI Tpaduka GyHKINY;

CcBOOOZHO OIEpUpOBaTh MOHATHEM: (YHKIUS, HENpepbIBHAS Ha OTpe3Ke, HPUMEHSThH
CBOMCTBA HEMPEPHIBHBIX (PYHKIIMH [Tl peIIeHUs 3a/1a4;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: MIEpBasi U BTOpasi MPOM3BOIHBIE (PYHKIIMH, KacaTeIbHas
K rpaduky QyHKIIUU;

BBIUUCIIATh IPOU3BOJHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO U KOMIIO3UIMM IBYX (PYHKIUI,
3HATh POU3BOHBIC FTIEMEHTAPHBIX (PYHKIIHIA;

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



MHo:kecTBa U JIOTHKA:

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

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JJisi OMUCAHUS PEAIbHBIX MPOILECCOB U
SIBJICHUH, IPY PEIICHUH 3a/1a4 U3 IPYTUX YUYEOHBIX MIPEIMETOB;

CBOOOJTHO ONEPHPOBATh TOHATHAMH: OIpEAelieHne, TeopeMa, YypaBHEHHE-CIICIICTBHE,
CBOMCTBO MaTEeMAaTHYECKOTO O0OBEKTA, TOKA3aTEIhCTBO, PABHOCHIIBHBIC YPABHCHHSI U HEPABCHCTBA.

K konmy oOyuyenus B 11 Kiacce oO0y4aromuiicss TMOJIYYUT CIEIYIOIIUME TIPEAMETHBIC
pe3yabTaThl MO OTIACIBHBIM TeMaM pabouel MmporpamMMmbl y4eOHOro Kypca «Auredpa M Hadaia
MaTEMaTHYECKOT'0 aHAIH3ay:

Yuciaa ¥ BLIYHCIEHHA:

CBOOOJIHO ONEPUPOBATH MOHATUSMU: HATYPAJIbHOE U 1IE€JI0€ YHCIIO, MHOXKECTBA HATYPAIbHBIX
M LEJIbIX YHCEeJl, UCIOJIb30BaTh MpU3HaKu aenumocT 1enbix yucen, HOJ u HOK naTypanbHbIX
yucen JUIs pelieHus 3a1a4, MPUMEHATh alropuT™ EBKina;

CBOOOJITHO OTMEPUPOBATH MOHATUEM OCTAaTKA MO MOJYJIIO, 3alIMChIBATh HATypaJbHBIC YHCIIa B
Pa3IMYHBIX MTO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJIHO ONEPUPOBATH TOHATHSAMHU: KOMIUICKCHOE YHCIO M MHOXECTBO KOMIUICKCHBIX
YuCeN, MPEACTaBIATh KOMIUICKCHBIC YHCIa B aireOpandecko M TPUTOHOMETPUYECKOH Gdopme,
BBITIOJIHATH apU(PMETHUCCKHE OTIEPALIMK ¢ HUMH B U300pa)kaTh Ha KOOPJIUHATHOM TIOCKOCTH.

YpaBHeHNsI U HEPABEHCTBA:

CBOOOJTHO OTMIEPUPOBATH MOHIATUIMU: UPPAIIMOHAIIbHBIE, TTOKA3aTeJIbHBIC U JIOTapU(PMUIECKUe
HEpPaBEHCTBA, HAXOJIUTh UX PEIICHUS C TTOMOIILI0 PABHOCUJILHBIX TIEPEX0/IOB;

OCYILIECTBISATH OTOOP KOPHEH IMPU PEIICHUU TPUTOHOMETPUUECKOTO YPAaBHEHUS;

CBOOOJTHO OMEPUPOBATH TOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSTH
HE0OX0ouMBbIe (POPMYIIBI JJISI PEIICHUS OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO OMEPUPOBATH MOHSATUSMHU: CUCTEMA M COBOKYITHOCTH YpPaBHEHHIl UM HEPABEHCTB,
PAaBHOCUJIBHBIE CHCTEMBI U CHUCTEMBI-CIEICTBUS, HAXOJIUTh PEIICHHUS] CUCTEMBI U COBOKYITHOCTEN
palMoOHANTBHBIX, UPPAIIMOHATBHBIX, TTOKA3aTEbHBIX U JOTapU(MHUUECKUX YPaBHEHUN U HEPABEHCTB;

pemars  palMoHAbHBIE, UWpPpAlMOHANIbHBIE, TOKa3aTeNbHbIE, JIOTApUPMUUYECKUE U
TPUTOHOMETPUYECKNE YPAaBHEHUS U HEPABEHCTBA, COJIepKalllie MOJYJIN U TapaMeTphl;

MPUMEHSTh rpaduuecKkre METObI AJis PElIeHUs] YpaBHEHUN U HEPABEHCTB, a TakKKe 3a7ad C
napameTpamu;

MOJICJIMPOBATH peajbHbIC CUTYAI[MU Ha SI3bIKE aJIreOpbl, COCTABIIATh BBIPAXKEHUS, YPABHEHUS,
HEpPaBEHCTBA M HUX CHCTEMbl MO YCJIOBHUIO 3a/layd, MCCIEI0BAaTh IOCTPOEHHBIE MOJEIN C
MCIOJIb30BaHUEM armapara anreOpbl, HHTEPIPETUPOBATH MMOTYICHHBIN pe3ylbTar.

DyHKIUM U TPaQUKH:

CTpPOUTH TpauKy KOMMO3UIUHM (YHKIHA C TOMOIIBIO JJIEMEHTAPHOTO HCCIECIOBAHUS W
CBOWCTB KOMITO3UIIMHU ABYX ()YHKIIHIA;

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

CBOOOJTHO OTIEPUPOBATH MOHITUAMU: TPAPUKHA TPUTOHOMETPHUIECKUX (PYHKITUH;

MPUMEHATH (PYHKITUHU JJI1 MOJCIIMPOBAHUS U UCCIIEAOBAHUS PEATbHBIX MPOIECCOB.

Hauajna MmaTeMaTH4YeCKOIo aHAJIM3A:

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

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



WCIIOJIh30BATh MPOU3BOIHYIO IS HAXOXICHUS HAMITYUIIETO PEIICHUsS] B IPUKIIAJIHBIX, B TOM
YHClie CONMAbHO-YKOHOMHUYECKUX, 3a7adax, IS ONpeaeNieHUs] CKOPOCTH M YCKOPEHHs TpoIiecca,
3aianHoro Popmyroi wim rpaduxom;

CBOOOJTHO OTIEPUPOBATh MOHATHSIMHU: MEPBOOOPA3HAs, ONPEACICHHBIM MHTETpall, HAXOIUTh
MEpBOOOpPA3HbIC 3JIEMEHTAPHBIX (YHKIUH W BBYUCIATH WHTErpad mno ¢opmyrne Herorona-
Jleitbunma;

HaXOJUTh IUIOMAN IIIOCKUX (GUTYP U 0OBEMBI TEJI C MOMOIILI0 HHTErPana;

UMETh MPEJCTABICHHE O MAaTeMaTHYEeCKOM MOJICIMPOBAHUN HAa TPHUMEPE COCTABIICHUS
mudepeHIMaTbHBIX YPaBHEHUI;

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

INVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YYEBHOI'O KYPCA «'EOMETPUS»
(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIIEIO OBPA3OBAHMUSI

JIMYHOCTHBIE PE3YJIbTATHI

1) rpa:knanckoe BOCIIUTAHUE:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3ULMK  OOy4yarolmerocss Kak aKTHUBHOIO U
OTBETCTBEHHOI'0 YJIEHA POCCUMCKOIrO OOIIEeCTBa, NPEJACTaBICHHE O MaTeMaTHYECKMX OCHOBAX
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SIBICHUH, TPOLEAYp TpPaKAAHCKOTO OOIIeCTBa
(BBIOOpBI, OMPOCHI U JIPYroe), yMEHHE B3aMMOJCHCTBOBATH C COIUAIBHBIMH HHCTUTYTaMU B
COOTBETCTBHUH C UX (PYHKIHMSIMH U Ha3HAYCHHEM;

2) naTproTHYeCKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh POCCUNCKON TIpa)KAAHCKOW HMJIEHTUYHOCTH, YBAXKEHHUS K IPOLUIOMY U
HACTOSIIEMY POCCHUUCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOLICHHE K JOCTHKEHUSM POCCHMCKHX
MaTe€MaTUKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIbI, UCIIOJIb30BAHUE ITUX JIOCTUKEHUHN B IPYTUX
HayKaX, TEXHOJIOTHSIX, chepax SKOHOMHKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIMTAHME:

OCO3HaHHE JIYXOBHBIX IIEHHOCTEH POCCUICKOro Hapona, chopMHUPOBAHHOCTh HPABCTBEHHOI'O
CO3HAHUS, STUYECKOIO MOBEJIECHHUS, CBI3aHHOIO C MPAKTUYECKUM IIPUMEHEHUEM JIOCTHKEHUN HAyKU
U IESITETbHOCTBIO YYEHOTO, OCO3HAHUE IMYHOTO BKIIAJa B MOCTPOCHHE YCTOWYMBOTO OYIYIIEro;

4) acTeTHYECKOE BOCTIUTAHME:

ACTETUYECKOE OTHOIICHHWE K MUPY, BKIIIOUas 3CTETUKY MaTeMaTHUYECKHUX 3aKOHOMEPHOCTEM,
OOBEKTOB, 3a/lad, pEIICHUH, pacCyXIEeHWUH, BOCHPHHUMYHMBOCTH K MaTEMaTHUYECKUM acIeKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusznyeckoe BoCcIUTAHUE:

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHITh MaTeMaTHUYECKHE 3HaHUS B MHTEpPEcax 3J0POBOrO U
6e3omacHOro obpasza >KU3HHU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3JI0POBBIO (3I0pPOBOE MUTAHHUE,
cOamaHCHpPOBAaHHBINA PEXXUM 3aHSATHI U OTIbIXA, peryisipHas (Gpu3udeckas akTHBHOCTD), (hU3HUECKOe
COBEpIICHCTBOBAHUE MPU 3aHATUSX CIIOPTUBHO-030POBUTEILHON JESTENbHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TPYIy, OCO3HAHWE IIEHHOCTH TPYAOIIOOWs, MHTEPEC K Pa3IMYHBIM cdepam
npoecCHOHATLHON EATEeIbHOCTH, CBA3AaHHBIM C MATEMATHKOW W €€ MPUIOKCHUSIMH, YMEHUE
COBEpIIIAaTh OCO3HAHHBIN BHIOOp OyyIIei Mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC
IJIaHbI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3OBaHHIO W CaMOOOpa30BaHHUIO Ha



MPOTSHDKEHUM BCEH KU3HHM, TOTOBHOCTh K AKTMBHOMY YYacCTHIO B PEIIEHHWH NMPAKTHYECKUX 3a7ad
MaTeMaTUYECKON HAIPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIMTAHUE:

c(OPMUPOBAHHOCTh ~ JKOJIOTMYECKON  KYJIbTYpbl, [OHHUMAaHHE BJIMSHHUS  COLMAIBHO-
SKOHOMHUYECKHUX MPOLECCOB HAa COCTOSHHE NPUPOJHOM UM COLMAIBHOM Cpefbl, OCO3HAHHE
rJI00aTFHOTO XapakTepa SKOJOTHYECKUX MPOOJIeM, OPUEHTAIUsl Ha NMIPUMEHEHUE MaTEeMaTHUYECKHUX
3HAHUU IS PEIICHUS 33]]a4 B 00JIACTH OKPYKAIOIIEH Cpeibl, ITIAHUPOBAHUE MMOCTYIIKOB M OI[CHKU
MX BO3MOXHBIX ITOCJIEICTBUM JIJIs1 OKPYXKAIOILLEH CPENbL;

8) HeHHOCTH HAYYHOI0 O3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOW MPAKTUKH, MOHUMAHUE MAaTEeMAaTUYECKOW HAYKH Kak c(hepsl YeIoBeuecKoi
NEeATEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUMMOCTH ISl PA3BUTHSI LIUBUIIU3ALINH, OBJIAJICHUE S3BIKOM
MareMaTUKd U MaTeMaTH4YeCKON KyJIbTypOoll Kak CpeACTBOM IIO3HAHUS MHUpPA, TOTOBHOCTH
OCYILECTBJIATH MPOECKTHYIO U HCCIIEA0BATENBCKYIO NEATEIIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

ITo3naBaTenbHbIC YHHBEPCAJIbHbIC YU4eOHbIC el CTBUS

Ba3oBble Joruyeckue aeiicTBus:

BBISIBJISITH W XapaKTEpU30BaTh CYIIECTBEHHbIE NPHU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MOHATHUH, OTHOIIEHUH MEXIy NOHATUAMH, (POPMYJINPOBATH OINPEICIICHUs OHATHH, yCTaHABINBATh
CYIIECTBEHHBIN MpPU3HAK KiIacCU(UKAIMKM, OCHOBAHMS Al 00OOIIEHHS U CpaBHEHUS, KpUTEPUU
MIPOBOJAMMOI0 aHAJIN3a;

BOCIPUHHUMATh, (QOPMYIMpPOBaTh U NPeoOpa3OBbIBaTh CYKIEHUS: YTBEPAWUTEIbHBIE H
OTpHILaTeNbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIAITh MaTe€MaTU4YeCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TNPOTHUBOpEUUss B (PakTax,
JAHHBIX, HAOIIOJICHUSX U YTBEPKACHUAX, IPeUIarath KpUTEPUH /7S BBISBICHHUS 3aKOHOMEPHOCTEN
Y IIPOTUBOPEYMIL;

JIeNlaTh BBIBOJIBI C HCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JAECIYKTHUBHBIX U WHAYKTHBHBIX
YMO3AKJIFOUEHUH, YMO3AKIIIOUEHHI 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSITENBHO JOKA3aTEIbCTBA MaTEMAaTUUYECKUX YTBEPXKACHUN (IIPSIMbIE U OT
MIPOTUBHOT0), BBICTPAWBAaTh apryMEHTAlMIO, TPUBOAUTH MPUMEpPbl U  KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHbBIE CYJAECHHS U BHIBOJIBI;

BbIOMpPATh croco0 pemnieHus yuyeOHOH 3a1a4uu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIICHUS,
BbIOMpPATh HanboJIee MOIXOAAIINHI ¢ YIETOM CAMOCTOATENBHO BBIIETICHHBIX KPUTEPHEB).

Ba3oBble nccienoBarejbckue 1elCTBUA:

HCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUA, (HOpPMYyIHUPOBATH
BONPOCHI, (UKCUPYIOIIME TMPOTUBOpPEUHE, MpoOJieMy, YCTaHaBIMBATb HCKOMOE U JIaHHOE,
(dbopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATh CBOIO MO3UIIHIO, MHEHHE;

MPOBOAUTh  CAMOCTOSATEIBHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT,  HCCIEOBAaHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4eCcKoro OOBEKTa, SIBJIEHMs, IPOLIECCa, BBIIBICHUIO
3aBUCUMOCTEH MEXy 00BEKTaMH, SIBICHUSMH, IPOLIECCAMH;

CaMOCTOSITENTbHO (OPMYJIHPOBATh OOOOIIEHUS U BBIBOJABI IO pe3yibTaTaM IMPOBEIEHHOTO
HaOJIOAECHNUS, UCCIEI0BaHMs, OLCHUBATh JOCTOBEPHOCTh IOJYYEHHBIX PE3Yy/IbTaTOB, BBIBOJOB U
000011ICHMI;



IIPOTrHO3MPOBATh BO3MOKHOE PAa3BUTHE IPOLIECCA, a TAKIKE BBIABUIATH IIPEATIONOKECHHS O €T0
Pa3BUTUU B HOBBIX YCIIOBHSX.

Paborta ¢ undopmanmeii:

BBISIBJIATh 1€(UIUTHI UH(OPMAIMY, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha BONPOC U VIS
pelLlIeHns 3a/1a4H;

BbIOMpaTh  MHGOpPMAIMIO M3  UCTOYHHMKOB  PAa3IMYHBIX  TUIIOB,  aHAJIW3HPOBATH,
CHCTEMAaTU3HpOBATh W  HMHTEPHPETHPOBATH HWHPOPMALMIO PA3JIMYHBIX BUIAOB U  (HopM
IIPEICTaBIICHMS;

CTPYKTYpUPOBaTh MH(POPMALUIO, IPEACTABIATh €€ B PAa3INYHbIX (hopMax, WIIOCTPUPOBATDH
rpaduyuecKy;

OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU IO CAMOCTOSTENIEHO C(OPMYITHUPOBAHHBIM KPHUTEPHSIM.

KoMMyHHKaTHBHBIEC yHUBepPCaJIbHbIE Y4eOHbIE 1eliCTBUA

Oo0menne:

BOCIIpUHUMATbL H (i)OpMYJII/IpOBaTB CYyXXIACHUA B COOTBCTCTBUU C YCIOBUAMHM U LCISIMU
O6HICHI/I$I, SACHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOYKY 3pCHHA B YCTHBIX M IMHMCBbMCHHBIX
TEKCTaX, 1aBaTh MOSICHEHUS 110 XO/1y PeLIeHHs 3a/1aul, KOMMEHTHPOBATh MOJTYYEHHBIA Pe3ysbTaT;

B Xo0Jie¢ OOCYXJEHHUs 3aJaBaTh BOIIPOCHl IO CYLIECTBY OOCYX/JaeMOW TeMbl, MpPOOJIEMBI,
pemaeMoﬁ 3aaa4yM, BBICKA3bIBaTb HACHU, HALCICHHBLIC HAa IIOHMCK PCHICHUA, COIOCTABJIATH CBOU
CYXKACHUA C CYXACHUAMHU [JPYIrux YYaCTHHKOB Auajiora, O6Hap}/)KI/IBaTI) pasiiniuce U CXOACTBO
MO3ULIMH, B KOPPEKTHOU opme HopMyIupoBaTh pa3HOIIACHs, CBOM BO3PaKEHMUS,;

IPEJCTaBIATh PE3ylbTaThl PpEIICHUS 3a/auyd, SKCIEPUMEHTa, MCCIEeJOBAaHUs, IPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (pOpMAT BBICTYIJICHUS C YYETOM 3a/lay MPE3eHTalUd U 0COOEHHOCTEHN
ayJIUTOPHH.

PeryisiTuBHbIE YHHBepPCAJIbHbIE yUeOHbIe JIeiicTBUS

Camoopranmu3anus:

COCTaBJIATh IUJIaH, AJTOPUTM pELIEHUs 3a/Jayd, BbIOMpaTh CHOCOO peleHUs ¢ Y4ETOM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBATh W KOPPEKTHPOBATH
BapHUaHThI PEICHUH ¢ yu€TOM HOBOM MH(pOpMaLuu.

CaMOKOHTPOJIb, SMOLMOHATbHBIH HHTEJIEKT:

BJIaJIETh HABBIKAMH MTO3HABATEIHHON pedIeKcHy Kak OCO3HAHWsS COBEPIIAEMBIX NEHCTBHU U
MBICITUTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BJIAJETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIS
mpoliecca 1 pe3ysbTara pelieHus MaTeMaTHYecKon 3a1au;

NPEIBUAETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IpPH PELICHUH 33/a4d, BHOCHUTH
KOPPEKTHBBI B JCATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, NAHHBIX, HAWJICHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE pe3yJbTaTa LEIH M YCIOBUSAM, OOBSICHATh MPUYHHBI JOCTHIKEHHS
WIA HEJIOCTHXKEHHS pPE3ylbTaTOB  JESATEIbHOCTH, HAXOAWTh OHIMOKY, JaBaThb OLEHKY
MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEJILHOCTD:

MOHUMATh U HWCIOJ30BaTh MPEHMYIIECTBA KOMAaHIHOW W WHIAMBUAYAIBHOH DPAaOOTHI MpHU
pemieHMM y4eOHBIX 3agad, MNPUHUMATh LEIb COBMECTHOM JI€ATEIbHOCTH, IUIAHHUPOBATh
OpraHU3aIMI0 COBMECTHOW pabOTHI, pacmpeneiiaTh BUIbI pabOT, JOTOBApUBATHCS, OOCYXIATh
MIPOIIeCC U pe3yiabTaT paboThl, 0000IIaTh MHEHUS HECKOIBKHX JTFOJICH;



y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (0OCyXaeHHs, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBI» U UHBIE), BBIIOIHATH CBOIO YaCTh PAOOTHI U KOOPJMHUPOBATH CBOU JICHCTBUS C APYTUMU
YJIEHaMU KOMaHJbl, OLIEHUWBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMH MPOAYKT IO KPUTEPUSM,
cOpMyYITUPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSI.

INPEAMETHBIE PE3YJIBTATbBI

K konimy 10 knacca o0yyaromuiicss HAy9uTCs:

CBOOO/IHO OINEPUPOBAaTh OCHOBHBIMM IIOHATHSIMU CTEPEOMETPHUM NPU PELIEHUHU 331ad U
IIPOBEJICHUU MaTEMaTUYECKUX PACCYKICHU;

IIPUMEHSTh AKCHOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX IPU PEIIEHUU T€OMETPUYECKHUX
3a1adg;

KJaccu(UIUpPOBaTh B3aUMHOE PACIOJIOKEHHE TMPSIMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPSAMBIX U INTIOCKOCTEN B IPOCTPAHCTBE;

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

CcBOOO/IHO ONEPUPOBATH MOHATUSAMH, CBI3aHHBIMU C MHOTOTpaHHUKAaMHU;

CBOOO/ZIHO pAclO3HAaBAaTh OCHOBHBIE BHUIbl MHOTOI'PAaHHUKOB (Tpu3Ma, MUpaMHIA,
MPSIMOYTOJIbHBIN Napasiesenurne, Kyo);

KJ1accu(UIMpPOBaTh MHOTOTPAHHHUKH, BEIOMPAst OCHOBaHMS ISl KIIaCCU(UKAIIHH;
CBOOOZIHO ONEpUpOBaTh IOHATHUSAMHU, CBSI3AHHBIMU C CEUYEHHEM MHOI'OI'PDAaHHUKOB
IIJIOCKOCTBIO;

BBINIOJIHATH NapajuleIbHOE, LEHTPAJIbHOE U OPTOTOHAIBHOE MPOEKTHUpOBaHUE (UTYp Ha
IUIOCKOCTD, BBIOJHATH N300pakeHust (pUryp Ha miIoCKOCTH;

CTPOUTH CEYEHHsS] MHOTOTPAHHHUKOB pPAa3JIMYHBIMU METOJAMHM, BBINOJHSTH (BBIHOCHBIE)
IUIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHU3Y;
BBIUMCIATh  IUIOUIAJM  TOBEPXHOCTEW  MHOTOIPAaHHUKOB  (IIpU3Ma, MIUPaMUJA),
TeOMETPHUECKUX TeJl C TPUMEHEHHEM (HopMYT;

CBOOOZIHO OMNEpUPOBAaTh MOHATUSIMH: CHUMMETPHSI B IPOCTPAHCTBE, ILEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYPBI;

CBOOOJHO ONeEpUpOBaTh MOHATHSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAMHATaM B
IIPOCTPAHCTBE;

BBITIOJIHATH AEUCTBUS HaJl BEKTOPaMU;

pemars 3aJayd Ha JI0Ka3aTeJIbCTBO MAaTeMAaTUYECKUX OTHOLIEHUH M HaxOXICHHE
rEOMETPUUYECKUX BEJIIMYMH, IPUMEHSSA U3BECTHBIE METO/IbI IPU PELIEHUMH MaTEMaTHYECKUX
3aJ1a4 MOBBIIIEHHOTO U BHICOKOT'O YPOBHS CII0)KHOCTH;

IIPUMEHSTh NPOCTEHMIINE MPOTrpaMMHBIE CPENCTBA M IEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI MPU PELIEHNN CTEPEOMETPUUECKUX 3aau;

U3BJIEKaTh, MPEOOPA30BBIBATh U UHTEPIPETHPOBATH MH(POPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX Urypax, MpeACTaBIEHHYIO Ha YePTEKaxX U PUCYHKAX;

IIPUMEHSTh IIOJyYEHHBIE 3HAHUS HA NPAKTUKE: CPAaBHUBATh U aHAJIM3UPOBATH peajbHbIC
CUTYAallH, IPUMEHATh U3YUEHHBIE MIOHATHS B IIPOLIECCE TOUCKA PEIICHHS] MAaTEMAaTUYECKH
chOpMyIUPOBAHHON MPOOJIEMBbI, MOJEIUPOBATh pealbHbIE CUTyallUh Ha S3bIKE
TrE€OMETPUH, HUCCIIENOBATh IMOCTPOCHHBIE MOJEIN C HCIOJB30BAaHUEM TIE€OMETPHUYECKHX



MOHATUM U TeopeM, ammapara ainreOpbl, peniarb MpPaKTUYECKUE 3a7aud, CBSI3aHHBIE C
HaXO0XJACHUEM IT'€OMETPUUYECKUX BEJINYMH;

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

K konmy 11 kaacca oOyyaromuiicss HAy9uTCs:

CBOOOJHO OINEPHUPOBATH TMOHATHIMM, CBS3aHHBIMH C IWJIMHAPUYECKOW, KOHHMUYECKOW M
ceprueckoil MOBEpXHOCTAMHU, OOBACHATH CIIOCOOBI MOTYUSHHS,

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

pacro3HaBaTh Tella BpalleHus (LWIMHAP, KOHYC, cdhepa U map) U OOBICHATH CIIOCOOBI
MIOJTyYEeHHUs TeJl BPALIECHHUS;

KJaccu(UIMpPOBaTh B3aMMHOE PACIIONOKEHHE CHEPhI U TUIOCKOCTH;

BBIYUCIIATH BEIMYMHBI 3JIEMEHTOB MHOTOIPAaHHHUKOB U TEJl BPAIICHUs, 00BEMBI U TIOMIA TN
MIOBEPXHOCTEN MHOTOTPAHHUKOB M TEJl BPALIEHUS, T€OMETPUUYECKUX TeJ ¢ IPUMEHEHUEM
dopmyu;

CBOOOJHO OIEPUPOBATH MOHATUAMHU, CBS3aHHBIMU C KOMOMHAIUMSIMM TeJl BpAIlCHUSA U
MHOT'OI'PaHHUKOB: MHOTOTPAaHHUK, BIMCAaHHBIA B cepy U ONUCAHHBIA OKOJIO cepsl,
cdepa, BIMCaHHAS B MHOTOI'PAaHHHK WJIH TEJIO BPAIICHUS;

BBIUUCIIATh COOTHOILICHMS MEXIY IUIOIAASMU TOBEPXHOCTEH M 00bEMaMH IMOJO0OHBIX
TeJI;

n300pakaTh M3y4yaeMmble (UIYphl, BBINOJHATH (BBIHOCHBIE) IUIOCKHME YEPTEeXH U3
PUCYHKOB TIPOCTBHIX OOBEMHBIX (DUTYp: BHJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUYCHUS TEl
BpaILCHHUS;

W3BIIEKaTh, HHTEPIIPETUPOBATh M MPEOOPa30BHIBATE WH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (hUrypax, MpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOOOJTHO OTIEPUPOBATH MIOHATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJIHATH OTIEPAIlH HA/l BEKTOPAMH;

3aJ]aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBON CHCTEME KOOPAMHAT;

pemiaTb reOMETpUYecCKHe 3aJaydl Ha BBIYMCIEHHE VYIVIOB MEXIY HOpPSIMbIMH U
TUTOCKOCTSIMH, BBIYMCIICHWE PACCTOSIHMA OT TOYKM JO TUIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METO/Ia IIPH PEIICHHN;

CBOOOJTHO OTIEpUPOBATh MOHSATHSIMH, CBI3aHHBIMU C JIBHDKCHHEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JBHKCHUIA,

BBITIOJIHATh HM300paKCHUST MHOTOTPAHHWKOB W TeNl BpAIICHUS TPU MapauieTbHOM
NepeHoce, LEeHTPAIbHONH CHUMMETpPUH, 3epKajJbHON CHUMMETpPUH, MPH IOBOPOTE BOKPYT
npsiMoii, mpeoOpa3oBaHus MOA00US;

CTPOUTH CE€UYEHHUSI MHOTOI'PAaHHUKOB M T€J BPALICHUS: CEUEHUS IMIIMHApA (TMapajuleIbHO U
NEPIEHANKYIIIPHO OCH), CeUeHHsI KOHyca (IapasulelbHble OCHOBAaHMIO W MPOXOJSIINE
yepes BEepIINHY), CEUSHHUSI 11apa;

UCIOJb30BAaTh METOJbl TOCTPOEHHUS CEUEHHWiIl: METOA CIEeA0B, METOJ] BHYTPEHHEro
IIPOEKTUPOBAHHUS, METOJ IEPEHOCA CEKYIIEN TNIOCKOCTH;

JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS;



MPUMEHITh TeoMeTpHYeckne (aKThl I pEIICHUS CTePEOMETPUYECKHX — 3ajad,
MPENIoIaraloiuX HECKOJbKO ILAroB pPElIEeHUsl, €CIU YCJIOBUS NPUMEHEHHUS 3aJaHbl B
SIBHOM M HESIBHOH (hopme;

pemath 3aJayd Ha JO0Ka3aTeJbCTBO MAaTEeMAaTHMYECKHUX OTHOIICHHWH M HaXOXJICHUE
reOMETPUUYECKUX BEJIUYUH;

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

MIPUMEHSTH MOJyYeHHbIE 3HAHUS HA TPAKTUKE: CPAaBHUBATh, aHAIM3UPOBATH U OLICHUBATH
peanbHbIe CUTyallud, IPUMEHSITh U3YYECHHbIC MOHSTHUS, TEOPEMBbI, CBOWCTBA B IMPOIECCE
MOWCKA PEIICHUS MaTeMaTU4eCKu CQHOPMYIUPOBAHHON MPOOJIIEMBI, MOACIUPOBATH
peasibHble CHUTYallud Ha S3bIKE TE€OMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCIOJIb30BAaHUEM T'E€OMETPUYECKHX TOHATUH U TeopeM, ammapara aiareOpbl, peliarb
MPaKTUYECKHUE 3a]]a4H, CBSI3aHHbBIC C HAXOXKJICHUEM T€OMETPUUYCCKUX BEITUYHH;

HMMETh MPEJICTaBICHHUS] 00 OCHOBHBIX dTalax Pa3BUTHUS T€OMETPUM KaK COCTaBHOW 4acTu
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.

IHJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA VYYEBHOI'O KYPCA
«BEPOSAATHOCTb M CTATHUCTHUKA» (YIJYBJEHHBIM YPOBEHb) HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCcKoOro BOCIMTAHUSA:

cOPMUPOBAHHOCTh TPAX/JAHCKOM TMO3MLMK OO0ydarolierocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHICKOro 0OIIecTBa, MpPEICTaBICHHE O MaTeMaTHYeCKHX
OCHOBaxX (DYHKIIMOHMPOBAHMS PA3TMUYHBIX CTPYKTYP, SIBICHUI, MPOIEAYp TPaKIaHCKOTO
obmiecTBa (BBIOOPBI, OMPOCHI M JAPYroe), YMEHUE B3aUMOACHCTBOBATH C COIUATBHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAYCHHEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHNSA:

c(hOpPMHUPOBAHHOCTH POCCUICKOM TpakIaHCKON MIACHTUYHOCTH, YBAKEHUS K MPOLLIOMY U
HACTOSIIIIEMY POCCHICKOM MaTeMaTHKHU, I[EHHOCTHOE OTHOIIEHHE K JOCTHKECHUSIM
POCCHUICKAX MaT€MAaTUKOB U POCCUHCKON MaTEMaTHYE€CKOM IIKOJIbI, UCIIOIb30BAHUE ATUX
JOCTUKEHHH B IPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHHWE JyXOBHBIX IIEHHOCTEH  poccuiickoro Hapoaa, chHOopMHpPOBAHHOCTH
HPAaBCTBEHHOTO CO3HAHUS, DJTHYECKOTO TIOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTMXKEHUW HAyKHM U JeATEIbHOCThIO YUYEHOIro, OCO3HAHHME JIMYHOIO
BKJIaJ]a B IOCTPOEHUE YCTOWYUBOTO OYIYILEro;

4) 3cTeTUYEeCKOro BOCIUTAHMSI:

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

5) pusuveckoro BoCnUTAHMSA:

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSATH MaTeMAaTHUECKUE 3HAHUSI B MHTEpEcax 3JI0pOBOTO
1 6e3omacHOTo 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHUE K CBOEMY 37I0POBBIO (370pOBOE



NUTaHue, cOallaHCUPOBAHHBIM pEXHUM 3aHATHA W OTIbIXa, peryispHas ¢uznueckas
aKTUBHOCTB),  (PM3MUECKOE  COBEPUICHCTBOBAHME MPH  3aHATHSAX  CIIOPTHUBHO-
0310POBUTEIBHOMN JESITEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTH TPYIOJIO0US, HHTEPEC K Pa3U4HbIM cepam
npoecCHOHATLHON NIeATEHbHOCTH, CBSI3aHHBIM C MATEMATUKOW W €€ MPUIOKCHHSIMH,
YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiei mnpodeccu Hu  pearTn30BBIBATH
COOCTBEHHBIEC JKU3HEHHBIE IUIAHBI, TOTOBHOCTh U CIIOCOOHOCTh K MAaTeMaTH4YEeCKOMY
o0pa3oBaHHI0O M caMO00pa3oBaHUI0 Ha MPOTSDKEHWHM BCeW KHU3HU, TOTOBHOCTH K
aKTUBHOMY  Yy4aCTMI0 B  pEUIEHMM  IPAKTHUYECKUX  3aJad  MaTeMaTH4eCKOH
HaIPaBJIEHHOCTH;

7) 3K0J10THYECKOr0 BOCTIMTAHUSA:

c(OPMHPOBAHHOCTh JKOJIOTUYECKON KyIbTYpHl, TOHUMAaHHWE BIHUSHHUA COIMAIBHO-
SKOHOMMYECKHUX MPOILIECCOB HA COCTOSIHME NMPUPOAHON M COLUAIBHON CPEelbl, OCO3ZHAHUE
rII00ampbHOrO  XapakTepa »HKOJIOTMYECKUX MpoOsieM, OpHeHTalus Ha MpUMEHEHHe
MaTEeMaTHYeCKUX 3HAHMWA [JIs pelIeHUs 3a7ad B O0JIaCTH OKpYXalolled Cpelibl,
IUIAHUPOBAHUE IMOCTYIKOB M OLIEHKM WX BO3MOXKHBIX MOCIEACTBUM Uil OKpYyKarolen
Cpelbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(hOpPMUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTH HayKH W OOLIECTBEHHOW MPAKTUKH, NOHUMAHHE MATEMaTHYECKOW HAayKH Kak
cdepbl 4eI0BEUYECKOH JesTeIbHOCTH, 3TAaloB €€ pa3BUTUS U 3HAUUMOCTH I pa3BUTHUS
LUMBWIA3ALMU, OBJIAJICHUE S3bIKOM MaTeMaTUKH W MaTeMaTH4eCKON KyJIbTypoW Kak
CPEACTBOM  TO3HAHMsSI  MHpa, TOTOBHOCTb  OCYWIECTBJISITH ~ NPOEKTHYIO U
HCCIIEIOBATENbCKYIO AESITENIbHOCTh MHINBUYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHBIE YHMBeEPCAIbHbIE YUeOHbIe AeiCTBUS

ba3oBble Joruueckme qeiicTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYIECTBEHHBbIC MPHU3HAKA MaTEeMaTHYECKUX OOBEKTOB,
MOHATHIA, OTHOIICHUNH MEXIY TMOHATUSAMHU, (OPMYIUPOBATH OMPEACICHUS TOHSITHIA,
YCTaHABIIMBATh CYIIECTBEHHBINA MPU3HAK KJIacCU(DUKAINKA, OCHOBAHUSA NI 000OIICHUS U
CpaBHEHUS, KPUTEPUHU TPOBOJAMMOTO aHAIIN3A;

BOCIIPUHUMATH, (POPMYIHpPOBATH W TMPEOOPa3OBBIBATH CYXKICHHUS: YTBEPAUTEITbHBIE U
OTpHUIaTeNbHbIE, EANHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIC,

BBISIBIIATh MaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aWMOCBSI3W W TPOTHUBOpeYHs B (akTax,
TaHHBIX, HAONIOJCHUAX U YTBEPKIEHUSX, Mpeajaratb KpPUTEPUHU ISl BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUMIA;

JIeJIaTh BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JNEIYKTHUBHBIX U WHIYKTUBHBIX
YMO3AKJIFOUCHUH, YMO3aKIIOUEHHI 110 aHAJIOTUH;

MIPOBOJNTH CAMOCTOSITEIPHO JOKa3aTeNIbCTBA MATEMATUUECKUX YTBEPKICHUN (MPSMBIC U
OT MPOTUBHOTO0), BBICTPAUBATh APTYMEHTALIMIO, IPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIC CYXKJICHHUS U BBIBOJIBI;



BBIOMpATh Croco0 pemeHuss y4deOHOW 3agaun (CpaBHHMBAaTh HECKOJIBKO BapHaHTOB
peleHusi, BRIOMpaTh HamOoyiee MOAXOIIIMNA C y4ETOM CaMOCTOSITEIhHO BBIICICHHBIX
KpUTEpHEB).

Ba3oBble ucciaenoBarejhLCcKue AeiicTBHA:

MCIIOJIb30BATh BOMPOCHI KaK UCCIIEI0BATEIbCKII MHCTPYMEHT NO3HAHUS, (JOPMYIUPOBATH
BOTIPOCHI, (PUKCUPYIOIINE MPOTUBOPEYNE, TPOOJIEMY, YCTAaHABIMBATh UCKOMOE U JIaHHOE,
(bopMHpPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

MPOBOJIUTh  CaMOCTOSTEIBHO  CIUIAHMPOBAHHBIA  JIKCIIEPUMEHT, HCCIICOBAHUE TI0
YCTAQHOBJICHHIO OCOOEGHHOCTEH MaTeMaTHYecKoro OOBEeKTa, SBJICHHUS, IpoLecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXAY 0O0bEKTaMU, SBICHUSIMHU, IPOLIECCAMU;
CaMOCTOSITENTbHO (OPMYITMPOBATH 0OOOIIECHHS ¥ BBIBOJBI 110 PE3yIbTaTaM MPOBEAEHHOTO
HAOJIOACHNUS, WCCIENOBAHUSA, OLIEHUBATHh JIOCTOBEPHOCTh IOJIYYEHHBIX pE3yJbTaTOB,
BBIBOJIOB ¥ 00OOILEHHUH;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAK)KE BBIABUTATh MPEIIIOI0KEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBUSX.

PabGora ¢ undopmanmeii:

BBISIBIISATH JeUINTHI HHOOPMAINH, TAaHHBIX, HEOOXOAUMBIX Il OTBETA HA BOIIPOC H JIJIS
peILICHMS 3a]1a4H;

BBIOMpaTh MHQOpPMAIMIO H3 HMCTOYHUKOB PA3IMYHBIX THUIOB, AaHAJIU3UPOBATD,
CHCTEMATH3MPOBAaTh W HWHTEPIPETHPOBATh HHPOPMAIUIO PA3JIUYHBIX BUAOB U (POpM
MIPEICTABIICHHUS,

CTPYKTYpUpOBaTh  HMH(OpMaIUIO, MpEeACTaBIATh €€ B pas3IMuHbBIX  (opmax,
WJUTIOCTPUPOBATH T'paUueCcKH;

OLIEHUBAaTh HaA&KHOCTh HMH(OpPMAIMM 1O CaMOCTOSTENbHO  C(HOPMYIUPOBAHHBIM
KPUTEPHSIM.

KomMyHHUKaTHBHbIe YHHBepcaJlbHble Y4eOHbIe qelicTBHSA

OO0menue:

BOCIIPUHMMATh U (OPMYIHUPOBATH CYXJEHUS B COOTBETCTBUU C YCIOBHUAMHU U UEISMHU
o0IIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS MO XOJy pelIeHUs 3aJadd, KOMMEHTHUPOBAThH
MTOJIYYEHHBIN pe3ysbTaT;

B X0JIe 00CYX/I€HHS 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOW TeMbl, MPOOIEMBI,
pemaemMoil 3ajauu, BbICKa3bIBaTh MJEH, HAIEJICHHBIC HAa MOUCK PEIICHHs], COMOCTABIATh
CBOU CYXKICHHUSA C CY>KICHHSAMM JIPYTUX YYaCTHUKOB JHAajiora, OOHapyXMBaTh pa3ivyue u
CXOACTBO TMO3MLIMNA, B KOPpeKTHOH (opme ¢opMynupoBaTh pas3HOIVIACUs, CBOU
BO3PAKECHUS;

MIPEJICTaBIATh PE3YyJIbTaThl PEIIEHUs 3a/layM, SKCIEPHUMEHTa, HCCIEIOBAaHUS, INPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (OopMaT BBICTYIUIEHHS € Y4Y€TOM 3ajad MpPEe3eHTAluu U
0c0OEHHOCTEH ayTUTOPUH.

PeryasiTuBHbIe YHHBepPcaJIbHbIe ydeOHbIE 1eliCTBUSA
Camoopranuszauus:



COCTABIIATH IUJIAH, AJTOPUTM pEIIEHUs 3aJaud, BHIOMpATh CIOCO0 pEIIeHUs ¢ Y4ETOM
UMEIOLIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTh U
KOPPEKTUPOBATh BapUAHTHI PELICHUI ¢ yU€TOM HOBOI HHPOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJICKT:

BJIaJICTh HABBIKAMU MO3HABATEIBHOM pe(IeKCHN KaK OCO3HAHMSI COBEPUIAEMBIX JeHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, MX PE3yJIbTaTOB, BIAAETh CIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IPOIIECCa U Pe3yibTaTa PELICHUS MaTEMAaTUYECKOM 3a1a4u;

MpPeBUJIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTh MpPHU PEIICHUU 3a7aud, BHOCUTH
KOPPEKTHBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HAWICHHBIX
OLINOOK, BBISIBJICHHBIX TPYAHOCTEH;

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

CoBMecTHasi 1eATEJbLHOCTD:

MOHMMATh M WCIOJIB30BATh MPEUMYIIECTBA KOMAHIHOW W WHAWBUIAYAIbHOW pabOTHI MpU
pelieHny y4eOHBIX 3ajad, MPUHUMAThH IIeJIb COBMECTHOM JEesATeNbHOCTH, TUIAHUPOBATH
OpraHM3ali0 COBMECTHOW paloOThI, paclpeAensiTh BHABI paboOT, IOroBapuBaTHCA,
00CYX1aTh TPOLIECC U PE3yNbTaT paboThl, 00001IIaTh MHEHHS HECKOJIBKUX JIFOICH;
y4acTBOBaTh B TPYMIOBBIX (hopMax paboThl (0OCyxaeHus, oOOMEH MHEHH, «MO3TOBBIC
IITYPMBI» ¥ UHBIE), BBITIOIHITH CBOIO YacTh pabOTHl M KOOPIAMHUPOBATH CBOU JICHCTBUS C
JNPYTMMHU WIEHaMU KOMaH/bl, OLIEHUBATh KaYeCTBO CBOET0 BKJIajJa B OOIIMI MPOIYKT MO
KpUTEpUsiM, cHOPMYIHPOBAHHBIM YIYACTHUKAMH B3aUMOJICHCTBUS.

MHNPEAMETHBIE PE3YJBbTATHBI

K xoniry 10 kiaacca o0ydaromuiicss HAyYUTCS:

cBOOO/IHO ONEpUpPOBaTh MOHATHIMU: rpad, IIOCKUHN rpad, CBI3HBIN rpad, MyTh B Tpade,
LIeNb, LUK, JEPEBO, CTENIEHDb BEPILUHBIL, JIEPEBO CIy4alHOIO dKCIIEPUMEHTA,

CBOOO/ZIHO ONEpUpOBaTh MOHSTHUSAMM: CIIy4alHBIM SKCIEPUMEHT (OIBIT), CiIy4aiHOe
cOOBITHE, 3JEMEHTapHO€ Cciy4yailHoe coObITHE (PJIEMEHTApHbIM HCX0a) CclydailHOro
OIbITAa, HAXOAWUTh BEPOATHOCTH COOBITUH B OMNBITaX C PAaBHOBO3MOXHBIMHU
3JI€MEHTapPHBIMU COOBITHSMH;

HaXoJuTh U (OPMYIHPOBATH COOBITUS: IMEpeceueHue, 0ObEeAMHEHUE JaHHBIX COOBITH,
coObITHE, TPOTHBOIMOJOXKHOE  JaHHOMY, HCIOJb30BaTh  JUarpamMmbl  Diinepa,
KOOPJIMHATHYIO MpPSIMYIO Uil peuleHus] 3aJad, MOJb30BaThCs (GOPMYJION CIOKEHUs
BEPOSITHOCTEH Il BEPOSITHOCTEH ABYX U TpEX CIIydallHBIX COOBITHH;

ONEpUPOBATh TOHATHSMH: YCIOBHAs BEpPOSITHOCTh, YMHOXEHHE BEPOSTHOCTEH,
HE3aBUCHMBbIE COOBITHS, JEPEeBO CIy4YallHOTO HKCIEPUMEHTa, HaXOJIUTh BEPOSITHOCTU
COOBITUH C MOMOIIBIO MpaBWJIa YMHOXEHHUS, JepeBa CIy4allHOTO OIbITa, MUCIOJIb30BaTh
dbopMyny mosiHOM BepoATHOCTH, Gopmyny baileca mpu pemieHUM 3ajad, OINpenesTh
HE3aBUCHUMOCTH COOBITUH 1O (OpPMYIIE U 110 OpPraHU3aluU CIIy4aitHOTO 3KCIIEPUMEHTA,
IPUMEHATh H3Y4YEHHBbIE KOMOMHATOpHBIE (GOPMYNbI Ul MEPEYUCICHHUS DIIEMEHTOB
MHOYECTB, 3JIEMEHTAPHBIX COOBITHH CIy4allHOTO OIBITA, PEIICHUS 3aJad IO TEOPUHU
BEPOSITHOCTEM;



CBOOOJHO ONEPUPOBATh MOHATUSAMH: OMHAPHBIN CIIydallHBIA ONBIT (MCTBITAHKE), YCIEX U
HeyJaua, He3aBUCUMBbIE UCTIBITAHMS, CEpUs UCTIBITAHUMN, HAXOAUTh BEPOSATHOCTH COOBITHIA:
B CEpPUM MHCIBITAHUM 10 IEPBOrO ycliexa, B CEPUM HCIBITaHWKA bepHyiim, B omeire,
CBSI3aHHOM CO CITy4aifHBIM BBIOOPOM M3 KOHEYHOH COBOKYITHOCTH;

CBOOOJHO  ONEpPUPOBATH  MOHATHAMM:  CilIydailHas  BEJIMYMHA,  paclpeesieHue
BEPOSTHOCTEH, JAuMarpaMma pacmpelefieHus, OWHapHas cly4aiiHas  BEJIMYMHA,
reoMeTpHUYECKOe, OMHOMHAIBHOE PACIIPEIEIICHUE.

K konmy 11 kaacca oOyyaromuiicss HAy9uTCs:

OIEpUpPOBATh IOHATUSIMU: COBMECTHOE pAaCIIpPElEICHUE JABYX CIy4YallHbIX BEJIWYMH,
UCIOJIb30BaTh TAOJIMIly COBMECTHOTO DPACIpENeNICHHUs JBYX CIy4YalHBIX BEIMYUH IS
BBIICIICHUS.  PAaCHpPENCIICHUs KaXJOM  BEIWYMHBI, OIPEICICHHUS HE3aBUCUMOCTHU
CIIy4aliHBIX BEJIMYUH;

CBOOOJHO ONEpPHPOBATh MOHATUEM MAaTEMATUYECKOIO OKUAAHUS CIIydailHOW BEITMUYMHBI
(pactipenienenus), NPUMEHATh CBOICTBa MAaTEeMAaTHYECKOIO OXKUAAHUS MpPU PpEIICHUU
3aja4, BBIYUCISITH MATEMaTHYECKOE OXHJIaHHEe OWHOMHAIBHOTO M TEOMETPUYECKOTO
pacrpeeneHui;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TUCHEPCUS, CTAHAAPTHOE OTKIOHEHUE ClydailHON
BEJIMYMHBI, IPUMEHATh CBOUCTBA IUCIEPCUH CIy4aHONW BEIMUYUHBI (pacrpeieneHus) npu
pELIEHNN 3a/1a4, BBIYUCIATh JUCIIEPCUIO U CTAHIAPTHOE OTKIOHEHUE F€OMETPUUECKOTO U
OMHOMMAJIBHOTO paCIIpe/ICICHUH;

BBIUUCIIATh BBIOOPOYHBIE XAapaKTEPUCTHKM IO JaHHOM BBIOOpKE U  OLICHHUBATh
XapaKTepUCTUKU  TEHEpaJbHOM  COBOKYIMHOCTM  JAHHBIX 1O  BBIOOPOYHBIM
xapaktepucTikaM. OILIeHUBAaTh BEPOSITHOCTH COOBITUH M TMPOBEPATh MpOCTEHIIne
CTaTUCTUYECKHUE TUIIOTE3BI, TIOJIB3YSICh U3YUEHHBIMH PacIpECIICHUIMU.

TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

Ne
n/
n

KosnuecTBo yacos DJIeKTPOHHbIE
(uudgposrbie)
o0pa3oBaTe/IbHbI
e pecypchbl

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

MHOXeCcTBO
JEUCTBUTEIILHBIX
yucen. MHOTOYJICHBI.
PammmonansHbie 24 1
yYpaBHEHUS U
HEpPABEHCTBA.
CucteMbl THHEHHBIX

yYpaBHEHUU

DyHKIUU U
rpaduku. CteneHHas 12 1
GYHKIHS C TIETBIM




IIoKa3aTcjieM

Apudmernaeckuit
KOpPEHb N-0M

3 CTEIECHHU.
HppaunonaibHbie
ypaBHEHUS
[TokazarenbHas
byHKIIHS.
ITokazarenbHbIe
ypaBHEHUS
Jlorapudpmuueckas
byHKIHS.
Jlorapudmuueckue
ypaBHEHUS
TpuronomeTpuyecku

6 € BbIpaXKEHUsS 1
ypaBHEHUSA

15

10

18

22

ITocienoBaTeabHOCT
U ¥ TIPOTPECCUH

10

HenpepriBHbIe

8 (GYHKIHIH.
[IponsBoHas
IToBTOpEHME,
000011IeHME,
cucTeMaTu3arus
3HAHUU

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

20

136

10




11 KUIIACC

Ne
n/
n

HaunmenoBanue
pa3esioB U TeM
MPOrpaMmbl

HccnenoBanue
byHKIHH ¢
ITOMOIIILIO
MIPOU3BOJHOM

KoaunuyecTBO 4acoB

Bcer
0

22

KoHTposbHBI
e padoThbl

[MpakTuyeckn
e padoThbI

DJIEKTPOHHbBIE
(uudpossbie)
oOpa3oBaTeJIbHbI
e pecypchl

[TepBooOpa3nast u
AHTErpan

12

I'padpuxu
TPUTOHOMETPUYECKU
X QyHKIHA.
Tpuronomerpudecku
€ HEpaBEHCTBA

14

HppaunonanbHele,
MOKa3aTeJIbHbIC U
norapudmmuueckue
HEPaBEHCTBA

KommekcHblie unciia

HarypanbHble u
L[eJIbIe YUCIIa

24

10

10

Cucremsl
palOHAIbHBIX,
VUPPALMOHAIBHBIX
NIOKa3aTeNbHbIX U
J0rapupMHUECKUX
YpaBHEHUNU

12

3amauu ¢
napameTpamMu

16

IToBTOpEHue,
00001IeHHE,
cucreMaru3sanus
3HAHWI

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

16

136

10




TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/
n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

BBenenue B
CTEPEOMETPHIO

KoauuecTBO 4acoB

Bcer
0

23

KonTpoabHbI
e padoThbI

[MpakTuyeckn
e padoThbI

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTe/IbHbI
e pecypchbl

Bzanmnuoe
PacCIOIOKEHNE
Hpi[MI)IX B
MIPOCTPaHCTBE

[TapannenpHOCTD
IMPAMBIX U
TJIOCKOCTEN B
MIPOCTPAHCTBE

[IepneHquKynsspHOCT

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

Vel u PacCTOAHUA

MHororpaHHuku

25

OBIIEE KOJIMYECTBO

Bexkrops! B
IIPOCTPAHCTBE

IToBTOpEHME,
00001IeHHE U
CUCTCMaTHu3alnusa
3HAHUI

YACOB I10
I[TPOTPAMME

102




11 KUIIACC

HaunmenoBanue
Ne

pa3aesioB U TeM
n/n

NPOrpamMmsbl

Ananurnyeckas
TreOMETpHs

KoaunuyecTBO 4acoB

Bcero

15

KonTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

DJIEeKTPOHHBIE
(uudpossbie)

oOpa3oBaTe/ibHbIE

pecypchl

[ToBTOpEHHUE,
00001IeHNE U
cucTeMaTu3alus
3HAHUU

15

O0BéM

MHOIr'orpaHHuKa

4 Tena BpameHus

17

24

ITnomanu
MOBEPXHOCTHU H
00BEMBI KPYTIIBIX
Tel

6 JIBrkeHus

[ToBTOpEHuUE,
00001IeHNE 1
CUcreMaru3anuda
3HaHUH
OBUIEE
KOJIMYECTBO YACOB
1O ITPOI'PAMME

17

102




TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

Haumenosanue
pa3aesioB U TeM
NMPorpamMmbl

DJIEeMEHTBI TEOPUU
rpagoB

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

DJIEeKTPOHHbBIE
(undposBbie)
oOpa3oBaTeJibHbIE

pecypchl

Crny4aiinbie
OIIBITHI, CIIy4aiiHbIC
cOOBITHS U
BEPOSITHOCTH
COOBITHIA

Omneparuu Haj
MHOXKSCTBaMH U
COOBITHUSIMH.
Crnoxenune u
YMHOXKEHUE
BEPOSTHOCTEM.
YcaoBHas
BEPOSITHOCTb.
HezaBucumnie
COOBITHS

DIeMeHTEI
KOMOMHATOPHUKHU
Cepun
MOCIIEIOBATEIIbHBIX
HUCIIBITAHUH.
WcnpiTanus
bepuymn.
CryualiHblii BEIOOD
13 KOHEYHOM
COBOKYITHOCTH
Crnyuaiinble
BEJIUYHHBI U
pacrpeneneHust

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

14

34




11 KUIIACC

Ne
n/n

HaunumenoBanue
pa3aesioB U TeM
NMPOrpamMMbl

3aKoH 0ONbINUX
qucen

KoaunuyecTBO 4acoB

KonTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

DJIEeKTPOHHBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

DIJIEMEHTHI
MaTeEMATUYECKON
CTAaTUCTUKH

HenpepriBabie
CIIy4YaiiHbIe
BEJIMYUHBI
(pactipenenenusi),
II0KA3aTEeJIbHOE U
HOPMAaJIbHOE
pacrnpeneneHus

Pacnpenenenue
Ilyaccona

CBs13b MEXIY
CIIy4YalHBIMU
BEJIMYMHAMU

O0600111eH1E U

cUCTEMAaTH3aINUI
3HaHUH

11 1

OBIIEE KOJIMYECTBO
YACOB 10
I[TPOTPAMME

34 1




INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nudgpoBbIe
Tema ypoka Konrtpoabubie IIpakTuueckue p
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
| MHOXecTBO, orepauu HajJ MHOKECTBAMHU |
1 UX CBOMCTBA 04.09.2023
2 narpaMmbl Jiiepa-Benna 1
Huarp P 05.09.2023
3 [IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOIO 1
armapara JJisi perieHus 3a1a4 05.09.2023
Parmmmonansueie unciaa. OOBIKHOBEHHBIE U
4 JECATUYHBIC TIPOOH, IPOLICHTHI, 1
bodH, TP 06.09.2023
OECKOHEYHBIE TTEPUOIUUECKHE Ipodu
PanmonaneHbie yncna. OOBIKHOBEHHBIC U
5 JECATHYHBIC IPOOH, TIPOIICHTHI, 1
ap p 11.09.2023
OECKOHEYHBIE TTEPUOIUUECKHE Ipodu
[Tpumenenue apobeii 1 IPOIEHTOB IS
6 1
pelIeHus NPUKIaAHbIX 3a1a4 12.09.2023
7 [Ipumenenue apobeii u NPOLEHTOB IS |
pelIeHus IPUKIaAHbIX 3a1a4 12.09.2023
g HeiicTBuTenbHble uncia. PanimonaabHbIC U I
HMPPALMOHAIIBHBIE YHCIIA 13.09.2023
9 Apudmerndeckre onepanuu ¢ |
JEUCTBUTEILHBIMU YHCIAMU 18.09.2023
10 Moaynb IeMCTBUTENBHOTO YUCTIA U €70 1




11

CBOICTBa

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

19.09.2023

19.09.2023

12

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-paLOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

20.09.2023

13

14

15

OCHOBHBIE MCTOJbI pCHICHUS LCIIbIX U
JPOOHO-paLlMOHAJIbHBIX YPAaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METObI PELICHUS LIEbIX 1
JIPOOHO-pallMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB

MHOro4wieHsl OT OAHOW MEPEMEHHOM.

Jlenenue MHOTO4YJIEHa HA MHOTOUJICH C
octaTtkoM. Teopema besy

25.09.2023

26.09.2023

26.09.2023

16

MHorouieHsl ¢ 1eabMi KO3PhUIIUeHTaMH.

Teopema Buera

27.09.2023

17

18

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

Pemenue cucrem JIMHENHBIX ypaBHEHUI

02.10.2023

03.10.2023

19

Martpuna cucTeMsbl JINHEWHBIX YPaBHEHUM.
Onpenenurens MaTpULbl 2X2, €ro
TrE€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYHCJIEHUE €r0 3HAYCHUS

03.10.2023

20

Omnpenenurenb MaTpUILbl 2X2, €ro
F€OMETPUYECKHM CMBICIT U CBOMCTBA;

04.10.2023




21

BBIYHCJICHHUEC €I'0 3HAYCHUA

[Ipumenenue onpeaenuTens A perieHus
CHUCTEMbI JINHEHHBIX YpaBHEHU

09.10.2023

22

23

24

Pemenue npukiaaHbIX 3aa4 ¢ IOMOIIbIO
CUCTEMBI JINHEWHBIX YPaBHEHUU
Pemenne npukianHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU
KonTponbhas padora: "PannonaibHble
ypaBHEHUs U HepaBeHCTBA. CHUCTEMBI
JIMHEWHBIX ypaBHEHUN"

10.10.2023

10.10.2023

11.10.2023

25

OyHKIMA, CTIOCOOBI 3a1aHus (PYHKITIH.
B3anmuo obpatHbie HyHKIHH.
Komnozumust GyHKImit

16.10.2023

26

27

I'paduk pynkumnu. dnemMeHTapHbIC
npeoOpa3oBaHus TpaQuKOB (HyHKITHIA
OO6nacTh ornpeieNeHUus] © MHOYKECTBO
3HayeHui pyHkuuu. Hynn QyHkmm.
ITpomexyTKH 3HaK ITOCTOSIHCTBA

17.10.2023

17.10.2023

28

YETHble U HEYETHBIE PYHKIIMHU.
[lepuonnueckue pynkuuu. [IpomexxyTku
MOHOTOHHOCTH (DYHKITMH

18.10.2023

29

MakcumMyMBbl U MUHUMYMBI () YHKITUH.
HauOoisiiee 1 HanMeHbIIIee 3HAUCHNE
(GYHKIIUU Ha IPOMEXKYTKE

23.10.2023

30

31

Jluneiinas, KBaJpaTu4Has ¥ JIpOOHO-
TuHeHas pyHKIUN

DeMeHTapHOe HccieI0BaHnue U
ocTpoeHue rpauKoB 3TUX QYHKIUN

24.10.2023

24.10.2023




BHGMCHTapHOC HUCCICOIOBAHHUC U

32 MOCTpOEHHE TPadUKOB ITHUX QYHKINUN 25.10.2023
13 Crenens C 1enbIM NIOKa3zareneM. bunom
HeroTona 30.10.2023
34 Crenens ¢ 1enbpIM MokasareneMm. bunom
HrroTona 07.11.2023
CrenenHast GyHKIUS C HATYpaIbHBIM U
35 LeNbIM ToKa3aTesieM. E€ cBolicTBa u 07.11.2023
rpadux
36 KonTponbnas pabora: "Crenennas
¢bynkus. E€ cBoiictBa u rpaduk” 08.11.2023
37 Apudmernaeckuii KOpeHb HATYPaTbHON
CTEINEHHU U ero CBOMCTBA 13.11.2023
18 ApudmeTrueckuii KOpeHb HaTypaIbHOU
CTEIIEHU U €ro CBOMCTBA 14.11.2023
39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHM,
COZEPIKALINX CTETIEHU U KOPHU 14.11.2023
40 [TpeoOpazoBaHus YUCITOBBIX BHIPAKCHU,
COZIEPIKAIMNX CTETIEHU U KOPHU 15.11.2023
41 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
COZIEPIKAIMNX CTETIEHU U KOPHHU 20.11.2023
Uppanmonanbusie ypaBHeHUsI. OCHOBHBIE
42 METO/bI p?meHm HpPPALMOHAIBHBIX 1.11.2023
ypaBHEHUM
Uppanmonanbusie ypaBHeHUsI. OCHOBHBIC
43 METOJIbI p?meHH;[ HMppaLOHAIBHBIX 21.11.2003
ypaBHEHUH
44 WppatmonansHble ypaBHeHH. OCHOBHbIE




METO/bI PEIICHHS UPPALMOHATBHBIX
YpaBHEHUU

PaBHOCHIIBHEIC NEPEXO0abl B pCHICHUHN

22.11.2023

45
HppalMOHAIIbHBIX YPaBHEHUM 27.11.2023
PaBHOCHIIBHBIE IEPEXOBI B PELIEHUU
46 .
HMPPALMOHAIIBHBIX YPABHEHUN 28.11.2023
PaBHOCHIIBHBIE ITEPEXO/IbI B PEILICHUU
47 .
HMPPALMOHAIIBHBIX YPABHEHUN 28.11.2023
PaBHOCHIIbHBIE NTEPEXO/Ibl B pEILICHUH
48 .
HPpaLMOHAJIbHBIX YPaBHEHUM 29.11.2023
CaoiicTBa U rpaduKk KOpHS N-0i CTETIEHN
4 .
9 Kak (pyHKIMH 00paTHOI CTETIEHH C 04.12.2003
HaTypaJIbHBIM IOKa3aTelleM
CaoiicTBa ¥ rpa@uK KOpHS N-Oi CTEeHU
50 Kak (pyHKIMH 00paTHOI CTETIEHU C 05.12.2023
HaTypaJIbHBIM MOKa3aTesleM
KontponsHas padora: "CpoiicTBa u rpagux
1 -0l Y
5 KOpHS n OI/I"CTCHGHI/I ppalrOHaJIbHbIE 05.12.2023
YpaBHEHUs
5 CreneHs ¢ palMOHaJIbHBIM IIOKA3aTENEM U
e€ CBOICTBA 06.12.2023
53 CreneHsb ¢ pallMOHaJIbHBIM NTOKA3aTeNeM U
e€ CBOICTBA 11.12.2023
54 CreneHs ¢ palMoOHaJIbHBIM NIOKA3aTENEM U
e€ CBOICTBA 12.12.2023
55 [TokazarenbHas pyHKIMS, €€ CBOWCTBA U
rpaduk 12.12.2023
56 Wcnonb3oBanue rpaduka GyHKIUU A5




pelIeHNs] ypaBHEHUM

Hcnonb3oBanue rpaduka GyHKIMM 115

13.12.2023

57
pelIeHNs] ypaBHEHUIM 18.12.2023
[Toka3zarenbHble ypaBHEeHUS. OCHOBHBIC
58 METOEI pEjH_IeHI/ISI IMOKa3aTeIbHbIX 19.12.2003
ypaBHEHHHA
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE
59 METOEI pEjH_IeHI/ISI MOKa3aTeIbHBIX 19.12.2003
ypaBHEHHH
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE
60
METObI pczmeHI/m [OoKa3aTeIbHbIX 20.12.2023
ypaBHEHUH
61 KonTponbnast padora: "[lokazarensHast
¢bynkus. [lokazaTenbHble ypaBHeHUS" 25.12.2023
2 . i
6 Jlorapudm gucna. CoiicTsa yiorapupma 26.12.2023
JI . i
63 orapu¢m uucna. CoiicTBa jJorapudpma 26.12.2023
64 JI . Coit
orapudm uyucna. CoiicTsa jorapupma 27 12.2023
65 JlecsiTuuHBIE U HATYpaJIbHbIE JTOTapUPMBbI 09.01.2024
66 JlecATUUHBIE U HaTypaJIbHbIE JTOTapH(pMbI 09.01.2004
67 [IpeoOpa3oBanue BbIpaxeHHH,
coJiepKaIIux JorapudMbl 10.01.2024
68 [IpeoOpa3oBaHue BbIpaxeHH,
coJiepKaIIux JorapudMbl 15.01.2024




[IpeobOpazoBaHue BhIpaXKEHUH,

69 CoJIeprKalIuX Jorapudmel 16.01.2024
70 Jlorapudmuueckast GyHKIIUS, €€ CBOHCTBA

U rpaduk 16.01.2024
71 Jlorapudpmuueckas pyHKuus, €€ CBOWCTBA

U rpadux 17.01.2024
7 Hcnons3oBanue rpaduka GyHKIUN 115

peLIEHNS ypaBHEHUI 22.01.2024
7 Hcnonb3oBanue rpaduka GyHKIMU 115

peuleHus: ypaBHEHU I 23.01.2024

Jlorapudmuaeckue ypaBaeHus. OCHOBHBIE
74 1;4;;;)5:; E;memm JorapupMUIECKUX 73.01.2024

Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE
75 1;4;;;)5:; E;mem/m JorapupMUIECKUX 24.01.2024

Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE
76 1;4;;;)5:; E;meﬂm JorapupMUIECKUX 70.01.2004
77 PaBHOCHIIbHBIE TEPEXO/IbI B PEIICHUH

JorapupMHUUECKUX ypaBHEHUN 30.01.2024
73 PaBHOCHIIbHBIE TIEpEXObI B PELICHUH

Jorapu(PMUYECKUX YpaBHEHUM 30.01.2024
79 KonrtponbHas pabora: "Jlorapupmuueckas

¢ynkuus. Jlorapupmuueckue ypaBaenus" 31.01.2024
20 CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC

YHUCJIOBOI'O apryMEHTa 05.02.2024
81 CuHyC, KOCUHYC, TAHT€HC ¥ KOTAaHT'€HC




YHCJIOBOI'O apryMEcHTa

ApKCHHYC, apKKOCUHYC U apKTaHI€HC

06.02.2024

82

YUCJIOBOI'O apryMeHTa 06.02.2024
23 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC

YHCJIOBOIO apryMeHTa 07.02.2024

Tpuronomerpuueckas OKpy>KHOCTb,
84 onpenenueHI/Ie TPUTOHOMETPUUYECKUX 12.02.2004

(GYHKIMN 9MCIOBOTO apryMEeHTa

Tpuronomerpuueckas OKpy>KHOCTb,
85 onpenenftHHe TPUTOHOMETPUUYECKHX 13.02.2004

(GYHKLMN YUCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITHI 13.02.2004
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 14.02.2004
88 OCHOBHbBIE TPUTOHOMETpUYECKHE (HOPMYITbI 19.02.2004
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 20.02.2024
90 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIpAKEHU N 20.02.2024
01 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIPAKCHUI 21.02.2024
9 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX

BBIPA)KCHU I 26.02.2024
93 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIPAKCHUI 27.02.2024
94 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN




27.02.2024

95 P i
ellIeHNEe TPUTOHOMETPUYECKUX YPaBHEHUN 78.02.2024
96 P i
€IICHNE TPUTOHOMETPUYECKUX YPABHEHUI 04.03.2024
97 P i
ellIeHrEe TPUTOHOMETPUYECKUX YPaBHEHUN 05.03.2024
98 P 7
€IICHNE TPUTOHOMETPUUYECKUX YPABHEHUI 05.03.2024
99 P 7
€IICHNE TPUTOHOMETPUUYECKUX YPABHEHUI 06.03.2024
100 Perenue TpuroHoMeTpuueCcKuX ypaBHEHUM
11.03.2024
KonTponbHas padora:
101 "T
PUTOHOMETPHYECKHE BLIpa)KeHIfSI u 12.03.2004
TPUTOHOMETPUYECKUE YPABHEHUS
[TocnenoBarenbHOCTH, CIIOCOOBI 3aTaHHS
102 . M
nocneHOBaTenb}iOCTeH eTo. 12.03.2004
MaTeMaTU4eCKOW WHIYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYEHHbIE
103 .U
nocJyenoBarenbHOCTH. VicTopus ananuza 13.03.2004
OECKOHEYHO MaJTbIX
104 A
pudMeTHIecKas mporpeccus 18.03.2004
105 r
€OMETpUYECKasi MPOTPECCUs 19.03.2004
106 beckoneuno yOpIBaroIIast reoMeTpruIecKas
Iporpeccust 19.03.2024




CyMMa GeckoHEYHO YOBIBarome

107 reOMETPUUYECKOI MPOrpeccuu 20.03.2024
108 JIMHEHBIN ¥ YKCTIOHEHIIMAJIbHBIA POCT.

Yucno e. Dopmyra CI0KHBIX MPOLEHTOB 01.04.2024
109 JIMHENHBIN U DKCIOHEHUMAIIbHBINA POCT.

Hucno e. DopMyna CI0KHBIX POLEHTOB 02.04.2024
110 Hcnonbs3oBanue nporpeccuu Juisi peleHus

peanbHBIX 3a/1a4 MPUKJIAJAHOTO XapaKkrepa 02.04.2024
111 KonTponbHas padora:

"[locnenoBarenbHOCTH U Iporpeccun’ 03.04.2024
112 HenpepbiBHBIE QYHKIIMU U UX CBOICTBA 08.04.2024
113 Touka pa3pbiBa. ACUMITOTHI TpaUKOB

byHKIUH 09.04.2024
114 CaoiicTBa (yHKIIHMI HETIPEPHIBHBIX HA

OTpE3KE 09.04.2024
115 CaoiicTBa (QyHKIIMI HETIPEPHIBHBIX HA

OTpe3Ke 10.04.2024
116 MeTo MHTEPBAJIOB JUIsl PELICHHUS

HEPABEHCTB 15.04.2024
117 MeTo MHTEPBAJIOB JUIsl pEIICHUS

HEPABEHCTB 16.04.2024
118 MeTto MHTEpPBAJIOB JUIsl pEIICHUS

HEPABEHCTB 16.04.2024
119 IIpumeHeHne CBOMCTB HENPEPHIBHBIX

(GyHKUIMN 1715 pelieHus 3a1a4 17.04.2024
120 [IpuMeHeHne CBOWICTB HEMPEPBIBHBIX

(GyHKUIMN 1715 pelieHus 3a1a4 22.04.2024




121

[lepBas u BTOpasi NpOU3BOAHBIE PYHKIIUU

23.04.2024

122 Onpenenenue, reOMETPUUECKUNA CMBICIT

MPOU3BOIHOMN 23.04.2024
123 Onpenenenue, GU3NIECKUN CMBICIT

MIPOU3BOAHOMN 24.04.2024
124 VYpaBHeHHE KacaTeIbHOM K TpaduKy

byHKIIN 29.04.2024
125 YpaBHeHHE KacaTelbHOU K rpaduKy

byHKIIUN 30.04.2024
126 [Tpon3BoHBIC HIIEMEHTAPHBIX (HYHKINH 30.04.2004
127 [Ipou3BoIHBIE AIEMEHTAPHBIX (PYHKINUN 01.05.2024
128 [IpousBoHas CyMMBI, TPOU3BEACHHUS,

YaCTHOTO U KOMITO3UIMU (QYHKIHH 06.05.2024
129 [TpouzBoHAs CyMMBI, IPOU3BEICHHS,

YaCTHOTO ¥ KOMITO3ULIUU (YHKIUI 07.05.2024
130 [Ipon3BoHasE CyMMBI, IPOU3BEACHHS,

YaCTHOTO M KOMITO3UIIUU (YHKITHI 07.05.2024
131 KonTponbnas pabora: "[IpousBonnas” 08.05.2024
132 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 Al

3HaHui: "YpaBHeHUS" 13.05.2024
133 [ToBTOpenue, 060061IeHNE, CUCTEMATH3AIUS

3HaHui: "Oynkun" 14.05.2024
134 HTorosasi KOHTpoOJIbHASA paboTa

14.05.2024




135

136

WroroBas koHTpoJIbHAs paboTa

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL
3HaHUHI

15.05.2024

20.05.2024

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

10




INOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IpakTuyeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoOBHBIE TpaBUIIa U300pAKECHUS HA
PHUCYHKE IJIOCKOCTH, apaJljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

01.09.2023

[lonsATHA cTepeoMETpHUN: TOUYKA, IIPsAMAsd,
IIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBuiIa N300pakeHUs Ha PUCYHKE
IIJIOCKOCTH, MapalJICJIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

06.09.2023

[TonsATHs: MEpeceKaromuecs MIOCKOCTH,
MepeCceKaroINecs MpsiMasi v TUIOCKOCTH;
MOJTYTTPOCTPAHCTBO

[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKaronmecs npsmas ¥ miocKoCTh;
MOJTYTTPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIUX O0HEKTOB

07.09.2023

08.09.2023

13.09.2023

MHororpaHHuKH, U300pa’keHNe
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

14.09.2023

AKCHOMBI CTEPEOMETPUH U ITEPBBIE
CJIEJICTBHS U3 HUX

15.09.2023




10

11

12

13

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoObl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIOCKOCTEH

N300pakeHne ceueHnil mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHue nepeceueHust
MOJTYYCHHBIX TUIOCKOCTEH.
PackpamiBanue NOCTPOCHHBIX CCUYCHHN
pa3HBIMU IIBETaMHU

N3o00paxenune cedyeHuit mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 uxX
pé6pa. N3o0pakeHue nepeceueHust
MOJIYYE€HHBIX TIOCKOCTEH.
PackpamBanue NocTpOEHHBIX CEYEHUI
pa3HBIMU IIBETaMHU

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pebpa. M3o0pakeHne nepecedeHus
ITOJIYYEHHBIX IJIOCKOCTEM.
PackpamnBanue nNocTpOEHHBIX CEYEHUI
pa3HbIMH LIBETaMU

N300parkeHne ceueHnil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pé6pa. N3o0pakeHune nepeceueHust
MTOJTYYEHHBIX IJIOCKOCTEM.
PackpamBanne NocTpOEHHBIX CEYEHUI

20.09.2023

21.09.2023

22.09.2023

27.09.2023

28.09.2023

29.09.2023




14

Pa3sHbIMH LBETAMU

Merton cinenoB Juisi HOCTPOCHUS CEUYECHUI

04.10.2023

15

16

17

18

19

MeTon ciie1oB JUIsl IOCTPOEHUS CEUEHU M.

CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

Merton cnenoB sl HOCTPOCHUS CEUCHHUI.

CaolicTBa niepece4eHn NpsIMbIX U
IIJIOCKOCTEN

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

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aIUCh 11aroB
IIOCTPOEHUS

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

05.10.2023

06.10.2023

11.10.2023

12.10.2023

13.10.2023

20

[TocTpoenue ceuenuit B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEXKEN U 3aMHCh 11aroB
MOCTPOEHUS

18.10.2023

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIMOPLMOHANIBHBIX oTpe3kax. [logo0Oue
TPEYTOJIbHUKOB

19.10.2023




22

23

24

25

26

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

KontposnbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

B3anMHOe pacnosnokeHue npsmsIx B
npoctpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3Haku ckpenBaromumxcs
npsMbix. [lapaniensHble npsimMble B
IIPOCTPAHCTBE

Teopema o CylIeCTBOBAaHUU U
€MHCTBEHHOCTH IIPSIMOM IMapajuieIbHON
JTAHHOW MPSIMOM, IPOXOAAIIEH Yepe3
TOYKY ITPOCTPAHCTBA U HE JIeKaIlel Ha
JTaHHOU mpsiMoii. JlemMa o repecedeHun
MapajuieTbHbIX MPSMBIX TNIOCKOCTHIO

[TapanmnensHOCTB TpeX HMpsiMbIX. Teopema

0 TpEX MapauIeIbHBIX NpsAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

20.10.2023

25.10.2023

26.10.2023

27.10.2023

08.11.2023

27

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA NapaJlJIEIbHOTO
npoektupoBanus. U300pakeHre pa3HbIX
¢buryp B mapainenbHON TPOEKIUN

09.11.2023

28

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

10.11.2023

29

3agaun Ha 10Ka3aTeIbCTBO U
HCCIIENOBAHNE, CBA3aHHEIE C

15.11.2023




30

31

PaCIIOJIOKCHHUEM IIPSAMBIX B IIPOCTPAHCTBE

[TonsATHA: MapauIeIbHOCTD MPSAMON U
IIJIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
MapajuIeIbHOCTH IPSIMOU U MJIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSIMOM 1
IIJIOCKOCTH

FCOMeTpI/I‘-IGCKI/Ie 3aJa4d Ha BBIYMCICHUC
1 10Ka3aTcJIbCTBO, CBA3aHHBIC C
MapalyiCJIbHOCTBIO IIPAMBIX U IIOCKOCTEHN
B IIPOCTPAHCTBEC

16.11.2023

17.11.2023

32

[TocTpoenue ceueHus, MPOXOASIIETO Yepe3
JAHHYIO TIPSIMYIO HA YePTEkKE U
napajuieJIbHOTO APYroi npsiMoi. Pacuér
OTHOLUEHUH

22.11.2023

33

[TapannenpHas npoeKLHs, IPUMEHEHUE
JUIS IOCTPOEHMSI CEUeHM KyOa 1
napauienenumnena. CeoncTaa
napajuiefienune1a u NpusMbl

23.11.2023

34

35

36

[TapannensHele ockocty. [IpusHaku
NapajIeNIbHOCTH JIBYX IUIOCKOCTEH

Teopema o0 napajuIeIbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IPOXOAAIIEN
Yyepe3 TOUKY, He MPUHAJICKAILYIO TaHHON
IJIOCKOCTH M CJIEJICTBUSA U3 HEé

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH IPSIMBIX IIEPECCUCHUS
IIpU NIEPECEUEHUH [IBYX I1apaUICIbHbBIX
IIJIOCKOCTEN TpeThen

24.11.2023

29.11.2023

30.11.2023




37

CBoiicTBa mapajuICIbHBIX TUIOCKOCTEH: 00
OTpe3Kax NapajiyIeIbHBIX MPSIMBIX,
3aKJII0OYEHHBIX MEXKY MapauiebHbIMU
IIJIOCKOCTSIMU; O TIEPECEUEHUU TIPSIMOI C
JBYMSI TapaJUIEIbHBIMU TUIOCKOCTSMU

01.12.2023

38

39

[ToBTopenue: Teopema Iudaropa na
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

06.12.2023

07.12.2023

40

41

42

43

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuieJIienuneaa

Beruucnenue JUInH 0Tpe3KoB B KyOe U
IPSIMOYTIOJIbHOM IapaJuleIeUIIe e

[leprieHAMKYIAPHOCTD NPSIMOM U
iockoctu. [IpusHak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTU IIPAMON U
IIJIOCKOCTH

08.12.2023

13.12.2023

14.12.2023

15.12.2023

44

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

20.12.2023

45

46

[ImockocT U nepreHInKyIsIpHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

IInockoctu u MNEPNCHAUKYIAPHBIC UM

21.12.2023




47

IIpsIMBIC B MHOI'OI'paHHUKaXx

[lepnieHIuKynsp U HAKJIOHHAS.
[TocTpoeHue nepneHauKynspa U3 TOUKH

Ha IPSIMYIO

22.12.2023

27.12.2023

48

[lepnieHUKyYISp ¥ HAKJIOHHAS.
[TocTpoeHue neprneHauKynsapa U3 TOYKU

Ha [PSAMYIO

28.12.2023

49

50

TeopeMa 0 TpEX NepHeHANKYIIApAx
(mpsimast u oOpaTHast)
Teopema 0 TpEX NMepreHAUKyIIpax
(npsimast 1 oOpaTHas)

29.12.2023

10.01.2024

51

Yron Mexay CKpeuBaroIUMHUCs
MPSIMBIMU

11.01.2024

52

53

[Touck neprneHIMKyIspHBIX IPSAMBIX C
IIOMOILBIO IIEPIEHAUKYIIPHBIX
IJIOCKOCTEN

OpTOFOHaJ'IBHOG IMPOCKTUPOBAHUC

12.01.2024

17.01.2024

54

[Toctpoenue ceuennii kyba, MpU3MBlI,
IIPaBWJIBHON NMUPaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH

18.01.2024

55

[Toctpoenue ceuennii kyoa, MpU3MBlI,
MIPaBUIILHON TUPAMUJIBI C TIOMOIIBIO
OPTOTOHAJIBHON MPOEKIINHU

19.01.2024

56

57

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO I1ockocTH. [1nockoctn
CUMMETpPUN B MHOTOTpaHHHKAX

[Tpu3HaK neprneHAuKYIIPHOCTH MPSIMOH U

24.01.2024




58

IIJIOCKOCTH KaK CJI€ACTBUC CUMMETPUU

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH [0 INIOCKOCTH

25.01.2024

26.01.2024

59

60

61

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKH O IJIOCKOCTH

CriocoObl OIyCTUTh NEPIEHANKYIISAPDI:
CUMMETpHUS, CIABUI TOYKHU 110
MapajuIeIbHON IIPSIMOU

CrBur 1o HenapayIeIbHOU MPAMOH,
M3MEHEHUE PACCTOSIHUIMA

31.01.2024

01.02.2024

02.02.2024

62

Kontponbnas padota "B3zaunmuoe
pacIoIOKEHNE MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

07.02.2024

63

64

65

[ToBTOpeHue: yroia Mexxay NpsMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOpEMA
KOCHHYCOB

IloBTOpEHME: Yron Mexay
CKPELIMBAIOIIUMHUCS IPSIMBIMU B
MIPOCTPAHCTBE

FCOMeTpI/I‘ICCKI/IC MCTOAbI BEIYUCIICHUA
yriia MExKAy NpsAMbBIMHA B MHOT'OT'PAHHHUKAX

08.02.2024

09.02.2024

14.02.2024

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPAHHOTO yIia

15.02.2024

67

68

[lepnieHIUKyNSpHBIE MIIOCKOCTH.
CBolicTBa B3aMMHO MEPIEHIUKYISIPHBIX
IJIOCKOCTEN

[Tpu3HaK neprneHaAuKyIIpHOCTH

16.02.2024




69

70

IJIOCKOCTEH; Teopema o mpsiMoi
IIepECEUYCHU ABYX IUIOCKOCTEH
NEPIEHIUKYIJIPHBIX TPEThEH INIOCKOCTH
[IpssMOyTONBHBIN MapauIeaenuIe; Kyo;
U3MEpEeHUsl, CBOMCTBA MPSIMOYTOJIBLHOTO
napajuieNienuneaa

TeopeMa 0 nuaroHany NpsMOYTroOJIbLHOIO
napajuiesienune1a u CieaCTBUE U3 Heé

21.02.2024

22.02.2024

23.02.2024

71

72

73

74

CrepeomeTpuyuecKe U MPUKIaIHbIC
3a7]a4M, CBA3aHHbBIE CO B3aUMHBIM
PacIoN0KEHUEM NPSIMBIX U TJIOCKOCTH

HOBTOpeHI/IeZ CKpCIIUBAOIIHUECC ITPSAMBIC,
napaJjiCJIbHBIC IIJIOCKOCTU B CTAaHAAPTHBIX
MHOTI'OrpaHHUKax

[Tapa napaiesbHbIX IJIOCKOCTEN Ha
CKPELIUBAIOIIUXCSA MPSAMBIX, PACCTOSTHUE
MEXIY CKPEIIHUBAIOIUMUCS NIPSIMBIMU B
MIPOCTBIX CUTYaLUsIX

Paccrosnue oT TOUYKH A0 IIJIOCKOCTH,
pacCcTosIHUEC OT HpHMOﬁ J0 IIITOCKOCTH

28.02.2024

29.02.2024

01.03.2024

06.03.2024

75

Beruncnenue paccTosHUNA MEXKIY
CKPELIMBAIOIIHUMHUCS TPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIIIPHON TUNIOCKOCTH

07.03.2024

76

77

TpéxrpaHHbIi yroy, HepaBeHCTBA JUIS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JIJIst
TPEXTPAaHHOIO yIJia

DneMeHTHI CPepUIecKOil TeOMETPHH:

08.03.2024




IeoAC3NYCCKHUEC JIMHUHN Ha 3emie

KonTponbnas padota "YTisl u

13.03.2024

78

paccrosaHus" 14.03.2024
79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK

Y €ro 3J1eMeHTHI" 15.03.2024
20 [Tupamuna. Buasl nupamug. [IpaBunbHas

nupamuaa 20.03.2024
31 [Ipusma. [IpsAmas u HAKJIOHHAS IPU3MBI.

[IpaBunbHas npuzma 21.03.2024
20 [IpsiMo#t napayenenunen,

MPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo 22.03.2024
23 Brinmykuible MHOTOrpanHUKH. Teopema

Diinepa 03.04.2024

Brinykieie MHOTOTpanHuku. Teopema
84 Oiinepa. [IpaBuiibHBIE U IOJIYIPABUIIbHBIE 04.04.2024

MHOTOTPaHHUKHU
85 KonTponbnas padora "MHuororpanHHuku" 05.04.2024
36 [TonsiTHe BeKTOpa Ha MJIOCKOCTH U B

MIPOCTPAHCTBE 10.04.2024
87 CymMma BEKTOpOB 11.04.2004
88 Pa3zHocTh BEKTOpPOB 12.04.2004
89 [IpaBuiio napamnenenunena 17.04.2004
90 YMHOXEHHE BEKTOpa Ha YHCIIO

18.04.2024




Pasnoxxenue Bekropa o 0azucy Tpéx

1 .
9 BEKTOPOB, HE JIEXKAIIUX B OJJHOU 1 19.04.2004
IIJIOCKOCTH
2 C
9 KaJISIPHOE IPOU3BEICHUE 1 24.04.2004
93 Brruuciienue yria Mexy BEKTOpaMu B 1
MPOCTPAHCTBE 25.04.2024
4 IT i
9 pocTeiiiine 3a1a4u ¢ BEKTOpaMu 1 26.04.2004
5 IT i
9 pOCTEHIINE 3a1a4i C BEKTOPaMHU 1 01.05.2024
n .
96 pocTeiiiine 3a1a4u ¢ BEKTOpaMu 1 02.05.2004
97 I1 i 1
pocTeiiiine 3a1a4u ¢ BEKTOpaMu 03.05.2024
98 006006 i 1
oOIIeHne U cCUCTeMaTH3alMs 3HaHUH 08.05.2024
99 06006 7 1
oOIIIeHNe U CUCTeMaTH3aIHs 3HAHUH 09.05.2004
1 4
00 TOroBasi KOHTPOJIbHAs paboTa 1 10.05.2004
101 14
0 TOroBasi KOHTPOJIbHAs paboTa 1 15.05.2004
102 0606 7 1
oOIIeHNe U CUCTeMaTH3aIHs 3HAHUH 16.05.2004
OBLIEE KOJIMYECTBO YACOB I1O 102

[TPO'PAMME




INOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne ni/m Tema ypoka

KoaudecTBO 9acoB

KonTpoabubie

Bcero
padoThI

IpakTuyeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

3aJ1a4¥ ¢ MOMOIIBIO Tpada

B rpade. Llenn u nuKIib!

CJ'Iy‘I@.fIHOFO OKCIICPUMCHTA

I'pad, cBa3HbI rpad, npeacTaBieHue

Crenenb (BaJIGHTHOCTD) BepiInHbL. [1yTh

I'padsr Ha TOCKOCTH. [lepeBo

05.09.2023

12.09.2023

19.09.2023

4 CIly4aiiHble COOBITUS. DIEeMEHTapHbIE

coOBITHSI (MCXObI)

CrnyualiHble 9KCIIEPUMEHTHI (OMBITHI) U

26.09.2023

COOBITUAMU

COOBITUAMU

BEPOSATHOCTEM

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

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

Ilepeceuenue, 0ObeAMHEHNE MHOKECTB
U COOBITHI, MPOTUBOMOJIOKHBIE
coObITust. @opMysia CIOKEHUS

03.10.2023

10.10.2023

17.10.2023




10

VYcnoBHas BEpOSITHOCTh. Y MHOKEHHUE
BeposiTHOCTEN. DopMysa yCI0BHON
BEPOSITHOCTH

VYcnoBHas BEpOSITHOCTh. Y MHOKEHHUE
BeposATHOCTE. DopMyJia yCIOBHOM
BEPOSTHOCTH

dopmyiia MOJHON BEPOATHOCTH

24.10.2023

07.11.2023

14.11.2023

11

12

13

®opmyia baiieca. HezaBucrumblie
COOBITHS

KOMGI/IHaTOpHOG [MpaBHUJIO YMHOKCHMUL.

[TepecranoBku U dakTopUa

Yucno coueranuii. TpeyronbHUK
ITackans

21.11.2023

28.11.2023

05.12.2023

14

15

16

17

®opmyna bunoma HeroTona

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

bunHapHBIN Cily4aiiHBINA OIBIT
(ucmbITaHue), ycrex U Heyaava.
He3zaBucumesle ucnpiranus. Cepus
HE3aBUCHMBIX UCIIBITAHUH JI0 IEPBOTO
ycrexa

CepI/IH HE3aBUCHUMBIX MCIIBITAHUN 10
IEpBOro ycricxa

12.12.2023

19.12.2023

26.12.2023

09.01.2024

18

Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnynnn

16.01.2024




19

20

Ciy4aifHbIi BBIOOp M3 KOHEUHOMU
COBOKYITHOCTH

[TpakTrueckas padoTta ¢
HCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOIHUIY

23.01.2024

30.01.2024

21

Cnyuaiinas BennuuHa. Pacnipenenenue
BeposATHOCTEN. Jnarpamma
pacrpeneieHus

06.02.2024

22

23

24

Onepauuu Haj cay4aiiHBIMU
BenuuuHamu. [Ipumepst
pactpeneneHnil. bunapnas cirydaiiHas
BEJIMYMHA

['eomeTpuyeckoe pacupeeiieHue.
bunomuaneHOE pacnpeneneHue

MaremaTtrudeckoe 0KHJaHue CHy‘I&fIHOfI
BeanuuHbl. COBMECTHOE pacupeaciiCHUC
ABYX CJ'Iy‘IaI‘/’IHBIX BCINYHNH

13.02.2024

20.02.2024

27.02.2024

25

HesaBucnmsble ciiydaliHble BEJIMYHHBI.
CBolicTBa MaTEMaTUYECKOTO OKUAAHMUSL.
MaremaTHuecKoe 0KuAaHne OUHApHOM
CIIy4yallHOH! BEIUYMHBI

05.03.2024

26

Maremarudeckoe oXugaHue
T€OMETPUUYECKOT0 U OMHOMHUATBLHOTO
pacnpeneneHui

12.03.2024

27

28

Hucnepcust u cTaHAAPTHOE OTKIIOHCHHE

Jucniepcust OMHApHOM cirydaitHON
BeIM4MHbI. CBOWCTBA JUCTIEPCUHU

19.03.2024

02.04.2024

29

Maremarnueckoe oXugaHue




IMPOU3BCACHUA U JUCIICPCHUA CYMMBI
HC3aBUCHMbIX CJIy‘-Iaf/'IHBIX BCJIMYHH

[TpakTrueckas pabota c

09.04.2024

30 1
HCITOJIb30BaHHUEM AJICKTPOHHBIX TaOJIHUIT 16.04.2024
Jucnepcrst OMHOMHATIBHOTO

31 pacnpenenenus. [Ipakruueckas pabota 1
C UCIIOJIb30BAaHUEM JIEKTPOHHBIX 23.04.2024
Ta0JIUIL

32 O0o01IeHre U CHCTeMAaTU3alus 3HAHUN 1 30.04.2004
Kontponbnas padora Ne2: "Hcnpitanus

33 bepnyiu. CJ‘Iy‘jaI/IHHe BEJIMYUHBI U 1 07.05.2024
pacripeiesieHust

34 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 14.05.2004

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npou3BOJHON K
WCCIICIOBAHMIO (DYHKIIMI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[TpuMeHeHre IPOU3BOTHOMN K
WCCIICIOBAHMIO (DYHKIIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpumeHeHne MpoU3BOIHOM K
UCCIIEeIOBaHUIO (PYHKIIMH Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHne npon3BOHOM K
UCCleIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uccaea0BaHuio PyHKITUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTb U SKCTPEMYMBI

Haxoxnaenue HaHOOJIBIIETO U

HaAMMCHBIICTO 3HAUYCHU S HerCpBIBHOﬁ

(GYHKIIMHM Ha OTpe3Ke

HaxoxnaeHnue HaHOOJIBIIETO U




HAaMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(GyHKIMU Ha OTpE3Ke

Haxoxxnenrne HanOoIIbIIero u
HAMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(GyHKIIMH Ha OTpE3Ke

10

Haxoxneaue HauOoJIbLIErO U
HAaUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
(GYHKIIUU Ha OTpE3Ke

11

12

13

14

Haxoxnenue HauOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HETPEePHIBHON
(GyHKINU Ha OTpE3Ke

Haxoxnenune HanOombIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHON
GbyHKINU Ha OTpE3Ke

[IpuMeHeHne MpOU3BOTHOM JIJIst
HAXO0XJICHUS HAWTYYIEro PelmeHus B
MIPUKJIAIHBIX 3a7a49ax

[IpuMeHeHne npou3BOJHON JUIs
HaXO0XJACHUS HaWIY4IlEero peleHus B
MIPUKJIAIHBIX 3a7a4ax

15

[IpuMeHeHne npou3BOJHON JUIs
OIIPEJICJIEHUS] CKOPOCTH U YCKOPEHUS
mporecca, 3alaHHOro (opMyJoN Uin
rpaduKom

16

[Tpumenenne npou3BOHOM IS
oTpeJieJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOTO (GOPMYIION UITH
rpaduxom




17 Kommnosumus ¢hyHkmmit

18 Kommnosumus pyHkmmii

19 Komnozunus GyHkimit

20 ['eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOP/AMHATHOH MJIOCKOCTH

21 I'eomerprueckue oOpa3bl ypaBHEHHI Ha
KOOPAMHATHOH MJIOCKOCTH

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

7 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
IepBOOOPA3HBIX

24 [TepBooOpasHbIe 37IeMEHTAPHBIX (HYHKITUH.
[IpaBuiia HaxOX/A€HNS IEPBOOOPA3HBIX

)5 [TepBooOpasHbIie 37IeMEHTAPHBIX (HYHKITUH.
[IpaBuiia HaxOX/1€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI
UHTETrpaja

7 Beruucnenue onpenenéHHoro HHTerpana
o Gopmyne HeroTona-JleliOHuna

)% Brruucnienue onpeaenéHHOro MHTErpana
o gopmysne HoroTona-JleliOnuna

29 [TpuMeHeHMe UHTErpana A HaXOXKACHUS
TUIOIIAEH TUIOCKUX GUTyp

30 [IpumeHneHue nuHTerpana AJjig HaXOXACHUS
00BEMOB reOMETPUUECKHX TEJ

a1 [Tpumeps! pereHunit quddepeHraIbHbIX

YpaBHEHUI




[Tpumeps! pemenuit auddepeHnaIbHbIX

32 .
ypaBHEHHH
Matematuueckoe MOJEIUPOBAHKE

33 pealbHBIX MPOIECCOB C MTOMOUIBIO
mudepeHIMaTbHBIX YPaBHCHUM

34 KonTponbnas pabora: "[lepBooOpasnas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

18 Tpuronomerpuyeckue GyHKINH, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckre GyHKIUH, UX
CBOWCTBA U TpaduKu
OT60p KOpHEHN TPUTOHOMETPUUYECKUX

40 YPaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

41 YPAaBHEHUH € TOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHUX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPHUECKON OKPY>KHOCTH

Pemrenne TpuroHOMETpU4ECKUX

44
HEpPaBEHCTB

45 Pemenue TpuroHoMeTpuuecKux
HEPABEHCTB

46 Perienue TpUroHoMeTprUUECKUX
HEpPaBEHCTB

47 Pemenne TpuroHoMeTpuuecKux
HEpPaBEHCTB
Kontponsnas padora: "['paduku

48 TPUTOHOMETPHUYECKUX (DYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHbBIE METO/1bI PEeLLICHUS
[OKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHbBIE METO/1bI PEeLLICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OcCHOBHBIE METO/BI PELICHUS
MIOKa3aTeIbHbIX HEPABEHCTB

5 OCHOBHBIE METOABI PELLIEHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/BI PELLICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METOABI PELLIEHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PELICHUS

JIOFapI/I(I)MI/I‘{CCKI/IX HCPAaBCHCTB




OcCHOBHEBIE MCTOJbI pCHICHUSA

37 HppaLMOHAIIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI pEeLLICHUS
UppalvOHAIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/BI PELLIEHUS
HppaLMOHAIIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEeLLICHUS
HppaLMOHAIIbHBIX HEPABEHCTB
61 I'paduueckue MeTo bl peLIeHus
UppalOHAIbHBIX YPaBHEHHH
2 I'paduueckue METOIbI pELICHUS
UppalMOHATIbHBIX YpaBHEHUI
63 I'paduueckue MeTo bl peLeHus
[0Ka3aTeIbHbIX YPaBHEHUN
64 I'paduueckue MeTo bl peLIeHus
IIOKAa3aTeIbHbIX HEPABEHCTB
65 I'padnueckue MeToabl pereHus
Jorapu(PMUYECKUX YpaBHEHUM
66 I'paduueckue MeTo bl peeHus
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'padnueckue MeToabl pereHus
Jorapu(pMHUUECKUX HEPABEHCTB
I'padmueckue MeToabl pemeHus
68 MOKa3aTeIbHBIX U JorapupMUIecKux
YpaBHEHU
I'paduueckue MeTO bl peLIeHus
69 MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX

YpaBHEHUI




70

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU()MUIECKUX
HEPaBEHCTB

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUuecKux
HEPaBEHCTB

KonrponsHas pabdora: "UpparnuoHaibHeie,
NoKa3aTebHbIe U JOrapupMUUEcKHe
HepaBeHCTBA"

73

KomiiexcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHYECKask POPMBI 3aruch
KOMIIJIEKCHOTO YHCIIa

74

75

76

KomruiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHYECKasi POPMBI 3arucu
KOMIIJIEKCHOTO YHCIIa

Apudmernueckue onepauu ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerrueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

78

79

N3o0pakeHne KOMIUJIEKCHBIX YMCeN Ha
KOOPJAMHATHOM TIOCKOCTH

N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM MJIOCKOCTH

®opmyna Myaspa. KopHu n-oii ctenenun
13 KOMIUIEKCHOTO YHClia

80

81

®opmyna Myaspa. Kopuu n-oii ctenenun
13 KOMIUJIEKCHOTO YHUCIIa

HpI/IMCHCHI/IC KOMIIJICKCHBIX YMCCJI OJIAd




peuieHns GU3NYEeCKUX U TeOMETPUIECKUX
3a1a4

Kontponbnas padota: "KommiekcHbie

82 \
qucna

83 HatypanbHble u Lienble uncia

84 HarypanbHblie u 11enble yncina

85 [IpuMeHeHue NpU3HAKOB ACITUMOCTH
LEJBIX YUCEIl

26 [IpuMeHeHne NpuU3HAKOB ACIUMOCTH
LETBIX YUCEI

g7 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
menbix uncen: HOJQ u HOK

28 [IpuMeHeHne NpU3HAKOB ACTUMOCTH
menbix yncen: HOJD u HOK

29 [IpuMeHeHne NpuU3HAKOB ACIUMOCTH
LEJTBIX YUCEJI: OCTATKH 110 MOJIYITIO

90 [IpuMeHeHne NpU3HAKOB AEITUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJIYJIIO
[IpuMeHeHne NPU3HAKOB ACTUMOCTH

91 LeBIX YUCEIN: anropuT™ EBkinaa s
peuieHus 3a/1a4y B UEeNbIX YMCIIax

9 Kontponbnas pabota: "Teopust menbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHUH.

93 PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CJIeJICTBHS

04 Cucrema ¥ COBOKYITHOCTh YPaBHEHHH.

PaBHOCHUIIbHEIE CUCTEMBI M CUCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
96 COBOKYITHOCTEN MPpALlMOHAIbHBIX
YpaBHEHUU

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
97 COBOKYIHOCTEH MOKa3aTeIbHbIX
YpaBHEHUI

OCHOBHBIE METO/IbI PEUICHUS CUCTEM U
98 COBOKYIHOCTEH MOKa3aTeIbHbIX
ypaBHEHUH

OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U

99 COBOKYITHOCTEH JIorapu(PMUUECKUX
ypaBHEHUH

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMUUECKUX
YpaBHEHUU

IIpuMeHEeHNE CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3aad U 3a7a4 u3

101 pa3aMYHbIX 00JacTel HayKH U peallbHON
KU3HU, UHTEPIPETALUs OTyYECHHBIX
pe3yabTaTOB

[IpuMeHeHne cucTeM K pEelIEeHUI0
MaTeMaTHYeCKHUX 3a/1a4 U 3a/1a4 U3

102 pa3IMYHbIX 00JacTei HayKH U pealbHON
YKWU3HH, HHTEPIIPETALUS TOJTYYEHHBIX
pE3yJIbTaTOB




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

103 pa3nuyHbIX 001acTeil HAYKH U peabHOM
KU3HU, UHTEPIPETALUS [OTYyYECHHBIX
pE3yJIbTaTOB
Kontposbnas padora: "Cuctemsl

104 paloHaIbHBIX, UPPALMOHAIBHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHHH"

105 PaunonaneHble ypaBHEHHMS C MapaMeTpaMu

106 PanmonansHble HEpaBEHCTBA C
napameTpamu

107 PannoHanpHbIE CHCTEMBI € TApaMETPAMU

108 WppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamu

109 HppanmoHanbHbIe CUCTEMBI C
napameTpamu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IToka3zaTenbHbIE CUCTEMBI C TTAPAMETPAMHU

112 Jlorapudmudeckue ypaBHeHUS,
HEpaBEHCTBA C apaMeTpamMmu

113 Jlorapudmuueckue CUCTeMBI ¢
napameTpamu

114 TpuronomeTpruyeckue ypaBHEHHUS C
napameTpamu

115 TpuronomeTrpruyeckue HepaBeHCTBA C

napameTpamu




116 Tpuronomerpuyecknue CUCTEMBI C
napameTpamu

[Toctpoenue u ucciegoBaHue
17 MaTeMaTHYECKUX MOJIENeN peabHbIX
CUTYallUi C MOMOIIBIO YPAaBHEHUH C

rnapameTpamu

[ToctpoeHue u uccnenoBaHue
118 MaTeMaTHYECKUX MOJIENeN peabHbIX
CUTYaIUi C OMOIIBIO CUCTEM YPaBHEHHI

C mapameTpaMu

[TocTpoeHue u uccnenoBaHue
119 MaTEMATHYCCKUX MOI[CJIGﬁ PCAIBbHBIX
CUTYaIU# C MOMOIIBIO CUCTEM YPaBHEHHI

C mapameTpaMu

KonTponbnas pabora: "3anauu c

120 .
napameTpamu

121 [ToBTOpenue, 06001IeHNE,

cucTeMaTu3aius 3HaHui: "YpaBHeHus"

[ToBTOpenue, 06001IeHNE,

122
cUCTeMaTu3auus 3HaHui: "YpaBHeHns"

[ToBTOpenue, o6o0IIEHNE,
123 CUCTEMaTHU3aIlis 3HaHW: Y paBHEHUS.
Cucremsl ypaBHeHUI"

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

[ToBTOpenue, 06001IeHNE,

125
cucremarusanus 3HaHui: "HepaBencraa"

126 [ToBTOpenue, o600mEHNE,




cuctemaTtusanus 3Hanuii: "HepaBencrna"

[ToBTOpenue, 06001eHNE,

127 cucrtematusanus 3Hanuii: "[IpousBoHas u 1
e€ mpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,
128 cucreMmarusauus 3Hauui: "IIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpenHue, 06001eHNE,
129 cucremarusauus 3Hanui: "IIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000MIICHNE,
130 cucrtemaTusanus 3Hanuii: "MHTerpan u ero 1
npuMeHeHnue"
131 [ToBTOpEeHmE, 0000IIEHNE, |
cucreMaTu3anus 3HaHui: "OyHkuun"
132 [ToBTOpenue, o6o0IIEHNE, |
cucTeMaTtu3aus 3Hanuii: "OyHkiun"
133 [ToBTOpenue, 06001IeHNE, |
cucTeMaTu3anus 3HaHui: "OyHkuun"
134 HToroBasi KOHTpoJIbHAsA paboTa 1 1
135 WroroBas koHTpoJsibHas paboTa 1 1
136 [ToBTOpenue, 06001IeHNE, |
CHCTEMATH3aIHs 3HAHHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
JlaTa uudgposbie
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
| [ToBTropenue Temsl "KoopanHaTel BEKTOpa |
Ha IUIOCKOCTH U B IPOCTpaHcTBE"
’ [ToBTopenue temsl "CkansipHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsbl "Bhruncinenue yria |
MEXy BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpEeHUE TeMBI "YpaBHEHHE MTPSIMOH, |
MpoXosuIel uepes 1Be TOUKu"
5 VYpaBHEHHUE JIOCKOCTH, HOPMaJb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IIIIOCKOCTH, HOPMaJlb, |
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1
2 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE |
MporpaMMHUpPOBaHUE
9 JInHeliHbIE HEPABEHCTBA, JIMHEHOE |
IPOrpaMMUpPOBaHHE
10 AHanuTHYECKHE METO/IbI pacuéTa yria 1
MEXy MPSMBIMHA B MHOTOTPaHHUKAX
11 AHanUTHUYECKHE METO/IbI pacuéTa yria |
MEXY TNIOCKOCTSIMA B MHOTOI'PaHHUKAX
12 dopMya pacCTOSTHUAS OT TOYKH 10 1




IUIOCKOCTHU B KOOpAHWHATAX

HaxoxzaeHue paccTossHUui OT TOYKHU 10

13
IJIOCKOCTH B KyOe

14 HaxoxzaeHue paccTossHui OT TOYKHU A0
IJIOCKOCTH B MPAaBUIbHON IUPAMHUJIE

15 KontponbHas padota "AHamuTudeckas
reomerpus”

16 CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbBIE
MHOTOTPaHHUKHU

17 CeueHurst MHOTOTPAaHHUKOB: METOJI CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTAH/IAPTHBIE

18 IJIOCKOCTH, TIEPECeUeHUs MPSIMbIX U
IJIOCKOCTEMN

19 [TapannenpHble MpsIMbIE U TUIOCKOCTH:
napajieNbHbIe CEUCHUS

20 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
pacy€r OTHOLIEHUM
[TapanienpHble MPsIMBIE U TUIOCKOCTH:

21 YTIIbI MEKY CKPEIIMBAIOIIUMHUCS
MPSIMBIMA
IlepnieHIuKyNApHBIE IPSIMBIE U

” IJIOCKOCTH: CTaHJAPTHBIE Maphbl
NEPIEHIUKYJIAPHBIX TUIOCKOCTEN U
MPSIMBIX, CAMMETPUH MHOTOI'PaHHUKOB
[lepnieH UKy pHBIE IPSIMbIE U

23 IJIOCKOCTH: TEOPEMA O TPEX
NEPIEHIUKYIIApax

24 [IepnenukynspHbIe TPSMBIE U




25

IINIOCKOCTH: BBIYUCJICHUS OJIMH B
MHOTI'OrpaHHUKax

[ToBTOpEHME: TUIOITAAM

MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIS
101 IeH, COOOPaKEHHsI TTOI00MS

26

IToBTOpenue: iomanu
MHOTOYTOJLHUKOB, ()OPMYIIBI JIS
TJI0IA N, COOOpaKEHHsI TIOI00MS

27

28

29

30

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI /IS
Iomaaen, CoOoopakxeHus Mo00M

[Tnomamu cedeHuit MHOTOTPaHHUKOB:
TUTOIIATU TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOPAKCHHSI TOT00MS

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

31

32

33

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJuiesenunena

3anaun 00 yABOCHUHU Ky0Oa, 0 KBaapaType
Ky0a; 0 TPUCEKITNH yIia
CrepeoMeTpuuecKre 3a7a4u, CBI3aHHEIE C
00BEMOM TIPAMOYTOIHHOTO
napajuieNenuneaa

34

[Tpuxnagaelie 3a1a4n, CBI3aHHBIE C




BBIYMCICHUEM 00BEMA MMpsAMOYI'OJIBHOTO

napajienenumneaa

35 O06BEM IPSIMOI TPU3MBI

36 CrepeomeTpuuecKkue 3aJ1a4u, CBsI3aHHbIE C
BBIUUCIIEHEM 00BEMOB MPSMOIA TTPU3MBI

37 [Ipuknannele 3a1a4u, CBSI3aHHBIE C
00BEMOM TMIPSMOI TPU3MBI
Beruncnenne 00bEMOB TEIT ¢ TTIOMOIIIBIO

38 onpeaenéHHoro uuterpana. O6péM
HAKJIOHHOH MPU3MBI
Beruncnenne 00bEMOB TEII ¢ TTIOMOIIIBIO

39 onpenenéHHoro uatTerpaita. Oobém
MU PAMHU/IBI

40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPaMHU/] ¢ OOIIUM YTIIOM

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

42 CrepeomeTpuuecKue 3aa4u, CBsI3aHHbBIE C
00BbEMaMK HAKJIOHHOW MTPU3MBI

43 CrepeomeTpuyuecKue 3aa4u, CBsI3aHHbBIE C
o0BEMaMU MUPaMUIbL
[Tpuknanueie 3ana4yn no Teme "OOBEMBI

44 Ten", CBI3aHHbIE C 00BEMOM HAKIIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MHUPAMHUIBI

46 [Ipumenenue o0bEMOB. Borunicnenue

PacCTOAHUA A0 IMMIIOCKOCTU




Kontponbhas padota "O0bEM

47 |
MHOT'OTpaHHUKA
Hunuaapuyeckas MOBEPXHOCTb,

48 oOpa3syromue MUIHHIPHIESCKON
MTOBEPXHOCTHU

49 Munuuap. [IpsAsMoit KpyroBou HUIMHAP.
[1nomane MOBEpXHOCTH LUAIUHIAPA

50 Konundeckasi mOBepXHOCTh, 00pa3yromue
KOHMYECKOU noBepxHocTH. Konyc

51 Ceuenune KOHYycCa MIOCKOCTHIO,
napajuieNbHOM MII0OCKOCTH OCHOBAHUS

57 Yceu€nneplit konyc. M3o0paxenne
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomanb 60KOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM OBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aa4u Ha

55 JIOKA3aTeJIbCTBO M BEIYMCIICHHUE,
MIOCTPOECHUEM CEYEHUI HUIUHAPA, KOHyCa
CrepeomeTpuueckue 3aa4 Ha

56 JIOKA3aTeJIbCTBO U BEIYMCIICHHUE,
MMOCTPOCHUEM CEUEHUH IUITUHAPA, KOHyCa

57 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C
HUATUHAPOM

58 [Ipuknagubie 3a7a4n, CBSI3aHHBIE C
UUAITUHAPOM

59 Cdepa u map




60

61

62

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

[lepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTHIO. By u n3o0paxenue mapa

VYpasaenune chepsl. [Lnomans chepsr u eé
yacTeu

63

64

65

66

Cummerpus chepsl u mapa

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEpOlt U MIapoM,
MMOCTPOCHUEM UX CEUEHHH MIOCKOCTHIO

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOECHUEM HUX CEUEHHH MIOCKOCTHIO

[TpukinagHbIe 3a0a49H, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYNKHOCTH HA TIIOCKOCTH,
BBIYHUCJICHHUA B OKp}I)KHOCTI/I, CTaHI[apTHI)Ie
nmoxoous

68

69

Pazauunbie KOM6I/IHaI_[I/II/I TCJI BpallICHUSA U
MHOTI'OrpaHHUKOB

3anauu o teme "Tena U MOBEPXHOCTH
BpaiieHus"

70

3anaun o Teme "Tena v MOBEPXHOCTH
BpatieHus"




71

72

Kontponbnas padota "Tena u
IIOBEPXHOCTHU BpaleHus"

006beém mummHapa. Teopema 06 00bEMe
MPSIMOTO LUJIMHIpA

73

Brruncienune 005EMOB TEII C HOMOIIBIO
onpeaenéHHoro uarerpana. O0bém
KOHYca

74

75

76

IInomanu 60KOBOI M MOJIHOM
MMOBEPXHOCTU KOHYCA
CrepeomeTpHUeCKHUE 3a]1a4H, CBI3aHHbBIC C
BBIYMCIICHHEM 00BEMOB ITUIMHAPA,
KOHYca

[Ipuknagueie 3agaun 1o teme "OOBEMBI U
IJI0IIaAu TOBEepXHOCTEH Ten"

77

O0BEM mapa 1 mapoBOTO CEKTOpa.
Teopema 06 00bEme mapa. [Tnomans
ctepnl. CTepeoMeTprUUeCcKre 3a/1a4H,
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
apa, mapoBOro CETMEHTa U IapoOBOTO
CeKTopa

78

[Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM 11apa U
momaasio cgepbl. COOTHOLIEHUS MEXKITY
TIOMIA/ISIMH TTOBEPXHOCTEH U 00BEMaMHU
MMOTOOHBIX TEIl

79

[TogoOHbIE TEeNa B MPOCTPAHCTBE.
N3menenne o6bEéMa mipu mo100mm.
CrepeoMeTpHUYeCKUE 3a1a9H, CBI3aHHBIC C




80

BBIYHCIICHHEM 00BbEMOB Tell U TUIOIIA e
MMOBEPXHOCTEN

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

81

JIBrokeHwust mpocTpancTBa. OTOOpasKeHHUSI.
JIBv>keHust ¥ paBeHCTBO Guryp. O0mme
CBOKWCTBA JBUKECHUI

82

83

84

Bupl 1BukeHMIN: napaiebHbIN
MIEPEHOC, IICHTPAIbHAS CUMMETPHS,
3epKajbHAsl CAMMETPHS, [IOBOPOT BOKPYT
IpsAMON

[IpeobpazoBanus nomoous. [psimas u
cdepa Diinepa

I'eomeTpuueckue 3aaun Ha IPUMEHEHUE
JIBUKCHHUS

85

86

87

88

Kontponbnas padota "BekTopsl B
npocrpaHcrae”

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"[lapanienbHOCTh MPSAMBIX U IJIOCKOCTEN
B IIpocTpaHcTee”

Oo6o06maromiee noropeHue 11 noHATUH U
MEeTOJI0B Kypca reometrpun 10—-11
KJIaCCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
"Bekropsl B mpocTpaHcTBe"

O6o06maromiee nosropenue 11 noHATUH U
MeTOoJI0B Kypca reomerpun 10—-11




89

90

KJIACCOB, CUCTEMAaTH3alUsl 3HAHUM:
"BexTops! B ipocTpaHcTee”

O6o6maromiee moBTopeHue 11 MoHITHI 1
METOJI0B Kypca reometpun 10—11
KJIACCOB, CUCTeMAaTHU3allsl 3HAHU:
"OO6beM MHOTOTrpaHHUKA"

Ob6o06maromee nosropenue 11 noHsATUH U
METOJI0B Kypca reometpun 10—11
KJIACCOB, CUCTeMAaTHU3aIl1sl 3HAHUI:
"O6beM MHOTOrpaHHUKA"

91

Oo6o6maromee nmoBropenue 11 moHsTHH U
MeTOoJ10B Kypca reomerpuun 10—-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"[Tmomraay MOBEPXHOCTH U OOBEMBI
KpyrJbix Ten"

92

O6o6mmatonee nopropenue 11 nonsruii u
MeTo0B Kypca reometpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"ITnomanau moBepXHOCTU U 0OBEMBI
KpyIJIbIX Ten"

93

WroroBas koHTpoJsibHasE paboTa

94

95

WroroBas koHTpoJsibHasE paboTa

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTH3allus 3HAHUI

96

Hctopust pa3BUTHS CTEPEOMETPUH KaK
HAyKU " €€ POJIb B pPA3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI




97

98

99

100

101

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

HcTopust pa3BUTHS CTEpEOMETPUH KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEpPEOMETPUH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Hepasencto Yebbimea. Teopema
UYeoOrnrmeBa. Teopema bepuyinu. 3akoH
OOJIBIIINX YHCEI

HepasenctBo YeoOrniera. Teopema
UYeormmesa. Teopema bepryiu. 3akoH
OOJIBIIINX YHCEI

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

Br100opouHbIif METO ICCIIETIOBAHUIMA

[Ipaktrueckas paboTa ¢ UCTIOJIb30BaHUEM
AJIIEKTPOHHBIX TaOJHUIL

I'eHepasibHast COBOKYITHOCTb U CIIy4aiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
xapaktepuctukamu. OLieHKa CPEHETO U
JUCIIEPCUU TeHEPaAIbHON COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTHK

I'enepanbHast COBOKYITHOCTb U CIy4aiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
xapaktepuctiukamu. OLleHKa CPETHETO U
JUCIIEPCUU TeHEPaIbHOM COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTUK




OneHnBaHUE BEPOSITHOCTEH COOBITHM 1O
BBIOOpKE

Cratuctuueckas runoresa. [Iposepka

MPOCTEHIINX TUIIOTE3 C IOMOIIBIO CBOICTB
M3YYEHHBIX pacrpeaeeHui

10

Craructuueckas runoresa. [Iposepka
MPOCTEUILNX TUIIOTE3 C MOMOILBIO CBOMCTB
W3YYEHHBIX pacipeneaeHuin

11

12

13

[IpakTudeckas paboTa C HCIIOB30BAHHEM
AJIEKTPOHHBIX TAOJIUIL

[TprMepsl HEMTPEPHIBHBIX CIyYalHBIX
BennurH. OyHKIKSA IOTHOCTH
BEPOSITHOCTH

PaBaoMmepHoe pacnipenenenue. [Ipumepsr
3a/1a4, MPUBOAAIIUX K MOKA3aTeIbHOMY H K
HOPMaJIbHOMY paclpeesICHUAM

14

CDyHKIII/HI IIJIOTHOCTHU BEPOATHOCTHU
IMMOKAa3aTCJIbHOTr 0 paclpCaACICHUA

15

16

17

DyHKIHUS TTIOTHOCTUA BEPOSTHOCTH
HOPMAJIbHOT'O pacrpeieeHus

[TocnenoBaTenbHOCTh OJMHOYHBIX
HE3aBUCUMBIX coObITHIH. [Tpumep 3anaun,
npuBosALIeH K pacnpenenenuto [lyaccona

[TpakTudeckas pabora ¢ HCIOIb30BAHUEM
AIIEKTPOHHBIX TaOJIHIL

18

19

KoBapuanus AByX ciiy4ailHbIX BEJTUYHH.
Koaddunment xkoppensuuu

CoBMeECTHBIE Ha6HIOI[eHI/ISI ABYX BCIIMYHH




20 Br160opounbIii KO3)PHUITUEHT KOPPEIALHH

)1 Paznuuue Mexy TMHEHHOM CBSA3BIO U
MIPUYMHHO-CJIEACTBEHHOM CBA3BIO

22 JIuneitnas perpeccus

7 [TpakTrueckas paboTa ¢ UCIOJIb30BAHUEM
AIEKTPOHHBIX Ta0JIHII
[IpencraBieHue JaHHBIX C TOMOIIIBIO

24 TaOJIMI ¥ IUarpaMM, ONucaTeNIbHAs
CTaTUCTUKA

)5 OIBITH ¢ PAaBHOBO3MOXXHBIMHU
DJIEMEHTAPHBIMU COOBITHUSIMU

26 Boruncnenue BeposiTHOCTEH COOBITUH C
npuMeHeHueM hopMy
Boruncnenue BeposiTHOCTEH COOBITUH C

7 IpUMEHEHHEM IpauIecKUX METOJI0B:
KOOpJMHATHAs NpsMasi, 1IepEBO,
auarpaMma Jiepa

28 CrnyualiHble BEJIMUMHBI U pacripeieIeHUs

79 MaremaTruecKoe OKHIaHUE CITyYaHON
BEITUYUHBI

30 MarematrnuecKkoe 0KUAaHuE CIy4aiHON
BEJIMYUHBI

a1 Kontponbhas pabota: "BepostHOCTS U
CTaTUCTHKA"
Boruncnenue BeposiTHOCTEN COOBITUI C

32 npuMeHeHrneM (GopMyil U rpadpudecKux

METOI0B




Brrumnciienne BeposATHOCTEH COOBITUH C
33 npuMeHeHneM GopMyIl U rpaduyecKux
METO/I0B

Ciy4aifHble BEJTMYMHBI M PaCIpPeICIICHUS.
34 MaremaTuyeckoe OKUJIaHUE CITy4YalHOM
BEJINYHUHBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAIBI /151 YYUEHUKA

* Maremartuka: anrebpa u HadaJla MaTeMaTHYeCKOT0 aHaJIu3a, reoMeTpusi. Anredpa u Havana
MareMaruuyeckoro ananusa, 10 knacce/ Komsirun F0.M., TkaueBa M.B., ®enoposa H.E. u
npyrue, AkuuonepHoe oomectBo «M3narensctBo «lIpocBemenue»

* Maremaruka: anreOpa U Hayajla MATEeMaTHYECKOTO aHalIu3a, reoMeTpus. Airedpa u Havana
MaTeMatudyeckoro ananusa, 11 knacce/ Komsirun F0.M., TkaueBa M.B., ®enoposa H.E. u

npyrue, AkunonepHoe o6mectBo «M3natensctBo «IIpocBemienue

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. Maremaruka: anredpa 1 Hauana MaTeMaTHYECKOro aHaJIn3a, reoMeTpus. Anredpa 1 Hadaja
MaTeMaruuyeckoro ananusa, 10 knacce/ Komsirun F0.M., TkaueBa M.B., ®enoposa H.E. u
npyrue, AxunonepHoe oomectBo «M3narensctBo «lIpocsemienuey, 2023

2. CamocrosTeNnbHbIE U KOHTPOJbHBIE padoThI 10 anredpe 1 HavanaM aHanu3a aias 10-11
Kijacca. — 4-e u3a. ucnp. — M. :Mnekca, - 2010

3. lngakTuueckue MaTepualsl o anredpe u Havanam aHainusa Juig 10-11 kiacca/ b. M.

Hanes, C. M. Caaxksn, C. U. llIBapubypa. — 8-e u3a. — M.: [Ipocsemienne, 2010

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

* Maremartuka: anrebpa U HadaJla MaTeMaTHUeCKOTO aHaJIn3a, reoMeTpusi. Anredpa u Havana
MateMarndeckoro ananusa, 10 knacce/ Komsirun F0.M., TkaueBa M.B., ®enoposa H.E. u
npyrue, AxnuoHepHoe oomectBo «M3natenberBo «IIpocBenenuey

» Maremaruka: anredpa ¥ Hadajia MaTeMaTHYECKOT0 aHallu3a, TeoMeTpusi. AireOpa u Havana



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

npyrue, AkunonepHoe oomecto «M3natensctBo «IIpocBemienue

METOANUYECKHUE MATEPUAJIBI IJIS1 YUYUTEJIA

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 o6mectBo «M3narensctBo «lIpocsemenuey, 2023

2. CaMOCTOSTEIIbHBIC U KOHTPOJIbHBIE paOOTHI IO ajireOdpe 1 HadayaMm aHanuza s 10-11
Kjacca. — 4-e uza. ucnp. — M. :Mnekca, - 2010

3. IunakTrueckre MaTepuasl 1Mo anreope u Havanam aHanm3a aig 10-11 kmacca/ b. M.
Hanes, C. M. Caaxksn, C. U. llIBapubypa. — 8-e uza. — M.: [Ipocsemienue, 2010

YYEBHO-METO/IMYECKOE OBECHEYEHUE OEPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTHI /151 VUEHUKA

MaremaTuka: anredpa 1 Hayajga MaTeMaTHYeCKOI0 aHaiM3a, reomeTpus. AnreOpa u Hayana
MaTeMaTH4ecKoro aHanusa (B 2 yactsx), 10 kimacc/ Yacts 1: Mopakosuu A.I'., Cemenos I1.B.;
Yacts 2: Mopakosuu A.I'. u apyrue; non penakuueit Mopakosuua A.I'., O0miecTBo ¢
orpannyeHHoil orBeTcTBeHHOCTHIO «M1IOL] MHEMO3HNHA»

* MaremaTHka: anredpa 1 Hayaja MaTeMaTH4YeCKOro aHajiu3a, reomeTpus. Anredpa u Havaia
MaTeMaTHYeCcKoro aHanusa (B 2 gactsx), 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 BEpOSTHOCTEH U CTaTUCTHKA. DKCIIEPUMEHTAIbHOE YueOHOe mocodue

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



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

248c.

METOANYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA

Teopus BeposiTHOCTEH M CTaTUCTHKA. DKCIIEpUMEHTaIbHOE yueOHOe ocodue

st 10 m 11 xmaccoB obmieoOpaszoBarenbHbiX yupexaenuid / FO. H. Tropun,

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

248c.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1. bubnmuoreka L{OK https://m.edsoo.ru/

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

3. UHTErpUPOBAHHBIEC TPOEKTHI 10 MAaTEeMAaTHUKe U MH()OPMATHKE
http://metodist.lbz.ru/iumk/informatics/ec.php

4. Beepoccuiickasi 0TMMITHA 1A IKOJFHUKOB M0 MaTematuke http://old.math.rosolymp.ru/

5. Kosutekuiusi MHTEPAaKTUBHBIX MYJIbTUMEINA-KOMIIOHEHTOB JUIsl paOOThl HA MHTEPAKTUBHOM
nocke «Matematuka: crepeomerpusi, 10-11 kinacest gt Windowsy»
http://physicon.ru/courses/catalog/30/36/320/2637/

6. Meronuueckue Matepuaibl Kadeapsl TEOPUN U METOJUKU 00ydeHust marematuku MIIT'Y
http://www.mpgu.edu/abitur/mat.htm

7. Meronuyeckue Matepuaibl Kadeapsl IPUKIaIHON MaTeMaTHKU (aKyIbTeTa
UH(POPMALIMOHHBIX TEXHOIOTUH MOCKOBCKOTO TOPO/ICKOTO IICUXO0JIOT0-TIeJarOrH4ecKoro
yauBepcuteta (MITIITY) http://www.mgppu.ru/education/high/fit/index.php.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
1 http://school-collection.edu.ru/

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

3 3JIEKTUBHBIE KYPCHI 110

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



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

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

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://ptlab.mccme.ru/vertical
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