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MOACHUTEJIbBHASA 3AIINCKA

PaGouass mporpamma ydeOHOro kypca «Maremarnka» 0a30BOrO YpOBHS
BKJIIOUAET Kypca: «Anredpa U Hauajga MaTeMaTHYECKOTro aHanu3ay, «I'eoMeTpusi»,
BepostHocTh M cTaTucTHka»  0a30BOTO YpOBHSA i oOydaromuxcs 10 —11
KJaccoB  pa3paborana Ha  ocHoBe  DenepanibHOrO0  TOCYJAPCTBEHHOTO
o0pa30oBaTeNBLHOTO CTaHAApTa CpemaHero oO0mero oOpa3oBaHus, C Yy4ETOM
COBPEMEHHBIX MHPOBBIX TpPEOOBaHUM, MPEABIBISIEMBIX K MaTEMaTUYECKOMY
00pa30BaHUIO, U TPAJUIIMN POCCUMCKOTO 00pa3zoBaHus. Peanuzarus mporpaMmbl
obecreunBaeT OBIAJCHHUE KIIOYEBBIMA KOMIIETCHIIUSAMU, COCTABIISIOIIUMUA OCHOBY
JUIS ~ CaMOpa3BUTHA W HENPEPhIBHOTO  00pa3oBaHUs,  IEJIOCTHOCTH
OOIIEKYyIbTYPHOTO, JIMYHOCTHOTO ¥ TIO3HABATEIHHOTO PA3BUTHUS JIMYHOCTH
OOyYarOIINXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havama MaTeMaTHYECKOTO aHAIM3a» SBISETCS OAHUM W3
HaumbOojee 3HAYMMBIX B MPOTpaMME CTaplied IIKOJbI, MOCKOJBbKY, C OJHOMU
CTOPOHBI, OH OOECIEeUYNBACT HMHCTPYMEHTAIbHYIO 0a3y s W3Y4eHUS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYIOM CTOPOHBI, (JOPMUPYET JIOTUYECKOE U
a0bCTpakTHOE MBINIJICHUE YYalluXcs Ha YPOBHE, HEOOXOIUMOM JUII OCBOCHHUSA
KypcoB HWH(MOpPMATHUKH, OOIIECTBO3HAHUS, HCTOPHH, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca Y4Yalluecs OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHHS B MAaTEMaTHIECKOM opMme.

Kypc anreOpsl 1 Hauan MaTeMaTHYeCKOTO aHalK3a 3aKJIaIbIBA€T OCHOBY JIJIS
YCIICITHOTO OBJAJCHUS 3aKOHAMH (U3UKH, XWUMHUH, OHOJOTHUH, TOHHMAHUS
OCHOBHBIX TCHIICHIIMH OSKOHOMHKHM ¥ OOINECTBEHHOW JKM3HH, I[O3BOJISCT
OPUEHTHUPOBATHCA B COBPEMEHHBIX HH(PPOBBHIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJIh30BaTh WX B TMOBCEIHEBHOW XM3HU. B TOXe Bpemsi oBiajieHUE
aOCTpaKTHBIMH U JIOTHYECKH CTPOTHMMH MATEMAaTHUYECKUMHU KOHCTPYKIUSMU
pa3BUBacT yMCHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH
YTBEPXKJEHHUSI, UCII0JIb30BaTh 0000IIIEHNE U KOHKPETH3aINI0, a0CTparupoBaHue U
aHaJIOTHI0, OPMUPYET KPEaTUBHOE U KPUTHYECKOE MBINUICHHE. B xo/1e nzydeHus
anreOppl W Havall MaTEMaTHYeCKOro aHaju3a B CTapIied IIKOJe YydYarluecs
MOJIYYatOT HOBBIM OIBIT PEIICHUS MPUKIATHBIX 3aJad4, CaMOCTOSTECIIBHOTO
MOCTPOCHUS MAaTeMaTHYECKHX MOJENIe pEaIbHBIX CHUTyalluid W WHTEPIpETaluu
MOJIYYCHHBIX ~ PENICHUH, 3HAKOMATCA C  TIpUMEpPaMH  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B TIpPHUpPOAE, HAyKe U B HCKYCCTBE, C BBIJAIONIUMUCA
MaTEMaTUYECKUMH OTKPHITHUSIMHU U UX aBTOPaMH.

Kypc obGmamaer 3HAYMTENHHBIM BOCIUTATENIBHBIM TOTEHIIMATIOM, KOTOPBIN
peanmsyeTrcsi Kak 4epe3 y4eOHbBI MaTepual, CrocOOCTBYIONINN (HOPMHUPOBAHUIO



HAyYHOTO MHPOBO33PEHUS, TaK M 4Yepe3 cnenuduky ydeOHOW MesITeIbHOCTH,
TpeOyrolen CaMOCTOSITEIIbHOCTH, AKKYpPaTHOCTH, MPOAOJKUTEIbHON
KOHIECHTPAIIMM BHUMAHUSA U OTBETCTBEHHOCTH 3a MOJTYYCHHBIN PE3YJIbTarT.

B ocHoBe MmeTtonuku oOydeHus aiaredpe M HayajlaM MaTeMaTHYeCKOTO
aHaJIM3a JICKUT JAeATEeIbHOCTHBIA IPUHIUI O0yUEHHUS.

CrtpykTypa Kypca «Anredpa 1 Hayajia MaTeMaTHYECKOTO aHAJIN3a) BKITIOYAET
CIEOYIOIIMNE COJIEPKATEIBHO-METOIMUECKHE JUHUM: «YHUCIa W BBIYUCICHUSY,
«Dynkuu  u rpadukuy, «YpaBHEHUsT W HepaBeHCTBa», «Hauana
MaTeMaTH4eCKOro aHanusza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEP/KATEIBHO-METOIMYECKUE JIMHUHM H3YyYalOTCd HAa NPOTSHKEHUU JBYX JIET
oOy4eHHsT B CTapIIeH IIKOJE, ECTECTBEHHO JOTOJHSS APYT APyra U MOCTEIICHHO
HACBIIIASICh HOBBIMM TE€MaMM W pasaenamu. JlaHHBIA Kypec  SIBIISIETCA
UHTErPAaTUBHBIM, TOCKOJIBKY OOBEIUHSAET B ce0e CoJepKaHhe HECKOJIbKHX
MaTEMaTUYECKUX JUCHUIUIMH: anredpa, TPUrOHOMETPHS, MaTEMaTUYECKUN aHaIu3,
Teopusi MHOKeCTB U Jp. [lo mMepe Toro kak ydvammecs OBJaaeBaloT BCE Ooiiee
IMIMPOKUM MAaTEMAaTHUYECKUM ammapaTroM, Y HUX MOCJIeI0BaTeIbHO PopMuUpyeTcs 1
COBEPILICHCTBYETCS YMEHUE CTPOUTh MAaTEMATHYECKYI0 MOJEIb PEallbHOU
CUTyallud, TPUMEHITh 3HAHMS, TOJyYeHHbIE B Kypce «Airedpa W Hadaa
MaTEMaTUYECKOr0 aHaJIu3ay, JJis PELIEHUsI CaMOCTOSATEIbHO C(HOPMYITUPOBAHHOU
MAaTEMaTH4YECKOM 3a/1a4t, a 3aTEM UHTEPIPETUPOBATH MTOTYUYECHHBIN PE3YJIbTAT.

CopaepxxaTenbHO-MeTOANYeCcKast TUHUA «Yucna v BBIYUCICHUS 3aBEpIACT
(dbopMHpOBaHHE HABBIKOB MCIOJI30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE ObLIO
HA4yaTO B OCHOBHOW mikoJie. B crapuield mikoje oco00oe BHUMaHHE YJENseTcs
(GOpMHUPOBAHUIO TMPOYHBIX BBIYUCIUTENbHBIX HAaBBIKOB, BKJIIOYAIOUIUX B ce0s
WCIIOJIb30BAaHUE PA3MYHBIX (OPM 3alKCHU JACUCTBUTEIHHOTO YHCIA, YMEHUE
pallMOHATIBHO BBINIOJHATh JIEUCTBUS C HUMH, J€JIaTh IPUKUIKY, OLICHUBATH
pesyabrar. OOydaromuecss TIMOJy4aroT HaBBIKM MPUOIMIKEHHBIX BBIYMCICHUMH,
BBITIOJTHEHUS JICMCTBUM C 4YHCIaMH, 3allMCaHHBIMM B CTaHJApTHOU (Qopme,
VICNOJIb30BaHUsI MaTEMAaTUUECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BBIPAXKCHUM.

Jlvans «YpaBHEHHST U HEPABEHCTBA» PEATU3YETCS HA MPOTSHKEHUU BCETO
oOy4eHHs B CTapiied IIKOJIe, TOCKOJBKY B KaXIOM pasliele MpOorpaMMbl
MPEAYCMOTPEHO PEIIEHHWE COOTBETCTBYIOMIMX 3ahad. OOyuaroniuecs OBIaI€BaIOT
pa3NMYHBIMM METOJAMU PELICHUS LEJbIX, PALUOHAIBHBIX, HPPALUOHAIBHBIX,
MOKA3aTeNIbHBIX, JIOTAPU(PMUYECKUX W  TPUTOHOMETPUUECKUX YPaBHCHHIA,
HEPABEHCTB U UX cUCTEM. [loydeHHbIE yMEHUS UCTIOJIB3YIOTCA IIPU UCCIIEIOBAHUU
GyHKIIUN ¢ TTOMOIIBIO TPOU3BOHOM, pElIEHUM MPUKIAIHBIX 3aJa4 W 3a7a4 Ha
HAaXOXXJE€HUE HauOONbIIUX M HAUMEHbIIMX 3HauyeHUW QyHkuuu. [lanHas
collepKaTelibHasl JIMHUS BKJIOYaeT B ceOs Takke (QOpMUpOBaHUE YMEHUU
BBITIOJIHATh pacy€Thl 1Mo GopMmyiaMm, NpeoOdpa3oBaHUs IETbIX, PAIMOHAIBHBIX,



VUPPANMOHAILHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUN, a TaKKE BBIPAKCHUH,
colepXammux CTeneHu u jorapudmbl. braromapss m3ydeHuro anreOpandeckoro
Martepuajiia MPOUCXOJIUT  JajbHEWIlee  pa3BUTHE  AJNTOPUTMHYECKOTO U
a0CTpAaKTHOrO MBIIUICHUS Yy4auuxcs, (OPMHUPYIOTCS HABBIKM JAEIYKTHUBHBIX
paccyxJieHuid, pabOThl C  CHUMBOJIbHBIMU  (OpMaMH,  IPEACTABICHUS
3aKOHOMEPHOCTEH W 3aBUCHUMOCTEW B BHJE DPABEHCTB M HEPaBEHCTB. AureOpa
npemnaraeT 3(PGEeKTUBHBIE HWHCTPYMEHTHI [UJII PEIICHUS TMPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJIAIHO JIEMOHCTPUPYET CBOU BO3MOMXHOCTH Kak
A3bIKA HAYKHU.

CopepxarenbHo-MeToAMYecKass JUHUA «DyHKIMM U TpaduKU» TECHO
NeperieTaeTcs ¢ APYruMu JIMHUSIMU Kypca, OCKOJIBKY B KAKOM-TO CMBICIIE 3a/1a€T
MOCJIEI0BATEIbHOCTh M3YUYCHHUS Marepuarna. Nzyuenue CTEIEHHOM,
MOKa3aTeJbHOMU, JJOTapu(PMUUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIMM, UX CBONCTB
U rpaduKoB, UCIOIb30BaHUE (QYHKIUMN IJI pPEIIeHUs 3ajJad U3 APYTUX Y4eOHBIX
MPEAMETOB U PEATbHOM KU3HU TECHO CBS3aHO KaK C MaTEeMaTUYECKUM aHaJU30M,
TaK W C pEIICHHWEeM YpaBHEHM U HepaBeHCTB. [Ipu »ToM OosbllIoe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaXKaTh (HOpPMyJaMu 3aBHCUMOCTH MEXKIY
pa3sIMYHBIMM BEIIMYMHAMH, HCCIICIOBATh TOJYYCHHBbIC (YHKIIMH, CTPOUTH UX
rpaduku. MaTtepuan 3Toi cojep)KaTeIbHONW JTUHUM HAIICJICH Ha Pa3BUTHE YMEHUM
¥ HABBIKOB, ITO3BOJISIIONIUX BBIPAXaTh 3aBUCUMOCTH MEXIy BEIUYMHAMU B
paznmuyHO (opMme: aHATUTUYECKOH, rpaduueckoil u crioBecHoi. Ero msydenwue
CIIOCOOCTBYET Pa3BUTHUIO QJITOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AIINH, UCTI0JIb30BAHUIO aHAJIOTHIA.

CopnepxxarenbHasi JuHug «Hauana MareMaTuyeckoro aHaiau3a» MO3BOJSET
CYIIIECTBEHHO PACIIMPUTH KPYT KaK MAaTeMaTHYECKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYITHBIX O0YYalomUMCsI, Y KOTOPBIX MOSBIISIETCS BO3MOXKHOCTh UCCIIEIOBATh U
ctpouTh Trpaduku (QYHKIUNA, ONpenenasiTh HX HAWOOJIbIIME W HaWUMEHBIINE
3HAYEHHUSI, BBIYUCIATH IUIOMAAN (QUTYp U OOBEMBI Tell, HAXOJUTh CKOPOCTU U
YCKOpeHHsl TipoiieccoB. JlaHHast cojmepikatelnbHas JIMHHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHUS MaTeMaTHYECKUX MOJeNIed peaJbHBbIX CHTYaIlUi,
HAXOXKJEHUSI HAWJTYUIIero PEIIeHUS B MPUKIAIHBIX, B TOM YHCJIE COIHAJIbHO-
SKOHOMHUYECKHUX, 3a7adyax. 3HAKOMCTBO C OCHOBAaMM MAaTE€MaTHYECKOIrO aHajIn3a
CIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOIO, (HOPMATbHO-JIOTUYECKOTO U KPEATUBHOIO
MBIIUIEHUS, (OPMUPOBAHUIO YMEHHH pacro3HaBaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHHMKE W HCKyccTBe. OOyuaromuecss y3HAIOT O
BBIJIAIOIIMXCSI pe3yJibTaTaxX, IMOJYYEHHBIX B XOJI€ pPa3BUTHS MaTEMaTHUKH Kak
HAyKH, ¥ UX aBTOpax.

CopeprkarenbHO-MeToANMYECKass TMHUS «MHOXECTBa U JIOTHKa» B OCHOBHOM
MOCBSIIEHAa  3JEMEHTaM TEOPUU  MHOXKECTB. Te€OpeTUKO-MHO>KECTBEHHbBIC



MPEACTABICHUS MPOHU3BIBAIOT BECh KYpPC HMIKOJIHHOM MaTeMAaTHKU W TPEIJIararoT
HanOoJIee YHUBEPCAIbHBIN S3BIK, OOBEAUHSIONINNA BCE pa3/ielibl MAaTEMaTHKA U €€
MIPWIOKEHUHN, OHH CBSI3BIBAIOT PAa3HBIC MATEMAaTUYECKUE TUCIUILIIMHBI B €IUHOE
nenoe. [loaToMy Ba)KHO JaTh BO3MOXKHOCTH IIKOJBHUKY MOHHMATh TEOPETHKO-
MHO>KECTBEHHBI S3bIK COBPEMEHHOW MaTeMAaTHKH W HCIIOJb30BaTh €ro JJis
BBIPKECHUSI CBOUX MBICIICH.

B xypce «AnreOpa m Hayaima MaTeMaTHYECKOTO aHAIHM3a» MPUCYTCTBYIOT
TakK€ OCHOBBI MaTEMaTHYECKOTO MOJCIMPOBAHUS, KOTOpPHIE TPHU3BAHBI
c(hopMHPOBATh HABBIKH MOCTPOSHUS MOJICICH peabHBIX CUTYaIUi, NCCIICAOBAHUS
ITHX MOJEJIe C MOMOIIBIO ammapaTta aiareOpbl U MaTeMaTHYeCKOTO aHajin3a u
WHTEPIPETAINHA TIOJyYCHHBIX PE3yNbTaTOB. Takue 3ajaHus BIUICTCHBI B KaXIbIl
U3 pa3/IesioB MPOTrPaMMBbI, MMOCKOJIBKY BECh MaTEpHaNl Kypca MTUPOKO MCTIOIB3YETCs
JUTSL peIIeHUsT TIPUKIIAIHBIX 3a/1a4. [Ipu peneHnn peasbHbIX MPaKTHYECKUX 3a1ad
ydaniecs: pa3BUBAIOT HAOIIOAATENFHOCTh, YMEHHUE HAXOAHWTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCIOIB30BATh AHAJIOTHIO, 0000MATh W KOHKPETHU3UPOBATH
npobnemy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3a/1a4 OpPraHU3yeTcsl B MPOIECCe M3YUCHMsI BCEX TeM Kypca «Anrebdpa W Havasia
MaTEeMaTHYECKOTO aHaTTu3ay.

Baxnocts yueOHOro kypca «l'eomMeTpusi» Ha YPOBHE CpEAHEr0 OOIIEro
oOpa3oBaHHusi OOYCIIOBJIEHAa MPAKTUYECKOW 3HAYUMOCTBIO METANpEeAMETHbIX U
PEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T€OMETPHH B HAIPABJICHUW ITUYHOCTHOTO
pa3BuTus oOydarommxcsa, (GOpMHpPOBaHUA (YHKIMOHAIBHON MaTeMaTH4eCKOU
TPaMOTHOCTH, U3YYCHHUS JAPYTUX yUEOHBIX AUCHUILINH. PazButue y oOy4arommxcs
IPABWIBHBIX MPEJICTaBICHUA O CYIIHOCTH M MPOHCXOKIECHUH T€OMETPUUYECKHUX
abcTpakiuii, COOTHOUIEHUH pPEaJbHOTO M UACAIBHOT0, XapakTepe OTPaKEeHUs
MAaTEMATHYECKOW HAyKOW SIBJICHUA MW TPOUECCOB PEATBHONO MHPA, MECTE
T€OMETPHUH B CUCTEME HAYK U POJIM MAaTEMAaTHUYECKOTO MOJCIUPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOT'O MUPOBO33PEHHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHUS, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak OOECIEYMBAET BO3MOXKHOCTb M3YyYEHHUs Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HalpaBJIe€HHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbllUIeHHE, (HOpMHUpYyeMOe NpHU H3YYEHHH OO0YyYarolMMUCS
MOHSITUWHBIX OCHOB T€OMETPHH U MTOCTPOCHUH IEMOYKH JIOTHIECKUX yTBEPKIACHUN
B XOJ€ pEIICHUS TeOMETPUYECKMX 3a7ad, YMEHHE BBIJBUTATh W OIMPOBEPrarTh
TUMOTE3bl HETOCPEICTBEHHO HCIIONB3YIOTCA TMPH PEHICHUH 3a/lady €CTeCTBEHHO-
HAY4YHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.



YMeHue opueHTUPOBATHCA B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00NacTsIX AeSITeNbHOCTH uenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE €ro COIMAIbHOTO OBbITHS, (opMa
OTPaXKEHUsI OKPYKAIOMIETO MHUpPA, YCIOBHE YCIEIIHOIO IMO3HAHMUSI M AKTUBHOIO
npeoOpa3oBaHus  JeUCTBUTENbHOCTH. OnepupoBaHHe  MPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbl y4eOHOW U TPYIOBOM JESATEIBHOCTH,
ABIIAETCA OJHUM U3 MNPOPECCHOHATIHHO BAXKHBIX KayecTB, MOITOMY aKTyalbHa
3amadya (QopMUpOBaHUS y OOYYAIOIIMXCS MPOCTPAHCTBEHHOI'O MBIIIJICHUSI Kak
Pa3HOBUIHOCTH OOpa3HOrO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKOU JAEATEIHHOCTU [0 MHOTUM HaIIPaBJICHUSIM.

[lenp ocBoeHus mporpaMmbl yueOHOro kKypca «['eomerpus» Ha 06a3zoBOM
ypoBHE 0OyueHus — o0OmeoOpa3oBaTeibHOE U OOIIEKYJIbTYpHOE pPa3BUTHE
oOyyarouuxcsi ~ yepe3  oOecreyeHue  BO3MOXXKHOCTM  NPUOOpETeHHs U
WCIIOJIb30BAHUSI CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUW U JEUCTBUHU,
CHEU(PUYHBIX T€OMETPUN, BO3MOXXHOCTH YCIEIIHOTO MPOJOJKEHUSI 00pa30BaHUs
0 CTICIIHAIBHOCTSIM, HE CBA3aHHBIM C NMPUKJIIATHBIM UCTIOIB30BAHIEM T€OMETPHH.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM YpOBHE TMIpeAHA3HAYEHA JIJIS
00y4Jaromuxcsi CpeaHeH MIKOIbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHCHHIA
Ha YpOBHE OCHOBHOIO 0011ero oopazoBanusi. Takum 00pa3zoM, oOydaroniuecs: Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MAaTEMaTUYECKHUE YMEHHS, CBSI3aHHbIC
co cneuu(puKod TreoMeTpud M HEOoOXOAUMBbIE I KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOr0o, OHM UMEIOT BO3MOXXHOCTh M3YyUWUTh T€OMETpHIo Ooee
riIyOOKO, eciM B JaJbHEWIEM BO3HUKHET HEOOXOJAMMOCTh B TE€OMETPUUYECKUX
3HAHUAX B POGECCHOHATLHON eI TEIbHOCTH.

JlocTmKeHre Leau OCBOCHMSI MPOrpaMMbl OOECHEUMBAETCS pPELICHHEM
COOTBETCTBYIOIIMX 3an1ad. [IpuopuTeTHBIMU  3aJadyaMud  OCBOCHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisItOTCS:

*(hopMUpOBaHKE TIPEACTABICHUS O TEOMETPUU KaK 9aCTH MUPOBOH KYJIbTYpPbI
U 0CO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOLIUM MUPOM;

*(hopMHUpPOBAHKE TPEJCTABICHUS O MHOTOTPAHHUKAX U TeJlaX BPAICHUS Kak
0 BOXHEHIIMX MaTeMaTUYECKUX MOJEINSIX, MO3BOJSIONIMX ONMUCHIBATh U HU3ydaTh
pa3HbIC SIBICHUS OKPYKAIOIIETO MHUPA;

*(opMUpOBaHNE YMEHHS PACIIO3HABATH HA YepTekKax, MOJIEISIX U B pEaTbHOM
MUpPE MHOTOTPAHHUKH U TeJa BpPaIllCHHUS;

*OBJIQJICHUE METOJAaMH peIIeHUs 3aja4 Ha TOCTPOCHUS Ha HU300paKeHUSX
IIPOCTPAHCTBEHHBIX (PUTYD;

*(hOpMUPOBAaHWE YMCHHS  OIEPUPOBATH OCHOBHBIMH  TIOHSTHSIMH O
MHOTOTPAaHHHUKAX M TeJlaX BPAIIEHUS U UX OCHOBHBIMHU CBONCTBAMU;



*OBJIAJICHHE AITOPUTMAMU PEIICHHS] OCHOBHBIX THUIIOB 3a1a4; (P OPMHUPOBAHHE
YMEHHUS TIPOBOAUTH HECIIOXKHBIE JTOKA3aTEIbHbIE PACCYXKICHUS B XOJE PEUICHUS
CTEPEOMETPUYECKUX 3a/1a4 U 3a]1a4 C MPAKTHYECKUM COACPKAHUEM;

*pa3BUTHE MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH 0Oydaronimxcs,
MIO3HABATEJIbHOM  AKTUBHOCTH, HCCIEJOBATEIbCKUX YMEHHM, KPUTUYHOCTH
MBIIUICHUS;

*(hopMupoBaHre (PYHKITMOHAIILHONW TPaMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHUE pAacro3HaBaTh IMPOSBICHUS T€OMETPUUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEANbHBIX KU3HEHHBIX CUTYALUSAX U MPU U3YYCHUHU JIPYTHUX
y4e€OHBIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
bopMyIMpOBaTh WX Ha SI3bIKE TEOMETPHUH U CO3/1aBaTh T€OMETPUUYECKHUE MOJIEIH,
MPUMEHITh OCBOEHHBIM T€OMETPUYECKHM ammapaT i PEleHUs MNPaKTUKO-
OpPUEHTUPOBAHHBIX 3a/la4, WHTEPIPETUPOBATH M OLICHUBATH IOJYYEHHbIC
pEe3yJIbTATBHL.

OTnMYUTEeNTFHON OCOOCHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHE B KYPC
CTEPEOMETPUU B HadaJle €ro HU3y4YeHWs 3ajay, pellaeMblXx Ha YpPOBHE
WHTYUTHUBHOTO MO3HAHMUSI, ¥ OTIPEICIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJl
HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO JIOTMYECKOIO U MPOCTPAHCTBEHHOTO
MBIIIUICHUS, CTUMYJIUPYET MPOTEKaHUE WHTYUTUBHBIX IPOILIECCOB, MOTUBUPYET K
JaJbHEUIIIeMy U3yUYECHUIO MPEIMETA.

[Ipeamoutenue oTAAETCS HATSIHO-KOHCTPYKTUBHOMY METOJy OOYYEHUSsI, TO
€CTh TEOPETUUYECKUE 3HAHUSI UMEIOT B CBOEHM OCHOBE UYBCTBEHHOCTH MPEIMETHO-
MPaKTUYECKON JeATeNbHOCTU. Pa3BuUTHE MPOCTPAHCTBEHHBIX IPEJACTABICHUMN Y
y4Jaluxcsi B KypCe€ CTEPEOMETPUM MPOBOAUTCA 3a CUET pPELICHUs 3adady Ha
CO37aHME  MPOCTPAHCTBEHHBIX O0pa3oB M  3aJa4y Ha  ONEPUPOBAHUE
MPOCTPAaHCTBEHHbIMU OOpazamu. Co3naHue oOpa3a MPOBOJUTCA C OMOPOW Ha
HarJIsiAHOCTh, a OINEpUpOBaHHE O0Opa3oM — B YCIOBHUSAX OTBJICUCHHUS OT
HarJISIIHOCTH, MBICJICHHOTO U3MEHEHHUSI €70 UCXOJHOTO COJIepKaHMUS.

OcHoBHbIE copepkarelibHble TuHUU Kypca «I'eomerpum» B 10—-11 kmaccax:
«MHororpanHukmn», «IIpsiMble U TIIIOCKOCTH B IPOCTPAHCTBEY, «Tesa BpalieHus»,
«BEeKTOpbI U KOOPAUHATHI B IPOCTPAHCTBE». POPMUPOBAHUE JIOTUYECKUX YMEHUM
pacripesiesisieTcss He TOJbKO M0 COAEPXKAaTeNbHBIM JIMHUSIM, HO W IO TOJaM
o0y4eHHUs Ha YPOBHE CpEIHEro 001Iero ooOpa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pPE3yJIbTaTaM
OCBOCHMsI pabouell mporpaMMbl, pacHpeneN€éHHbIM [0 ToJaM OOydeHus,
CTPYKTYpUpPOBAaHO TakuM 00pa3oM, 4YTOOBI OBJIQJCHUE TE€OMETPUUYECKUMU
MOHATUSIMU U HABBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
cOOJII0ICHUEM TIPUHIIUIA MPEEMCTBEHHOCTH, YTOObI HOBBIC 3HAHUS BKJIIOYATUCH B



oOLIyI0 CHUCTEMY T€OMETPUYECKUX MpPEICTaBICHUI 00Yy4aromUXCs, paclupss u
yriay6usist €€, o0pa3ysi IpOUYHbIE MHO>KECTBEHHBIE CBSI3H.

VYyebnsiii Kypc «BeposiTHOCTh M cTaTUCTHMKa» 0a30BOTO YPOBHS SIBIISIETCA
IPOJIOJDKEHUEM U Pa3BUTHEM OJIHOMMEHHOTO y4eOHOro Kypca 0a30BOT0 ypOBHS
ocHOBHOU TmKoibl. Kypc mpeaHaszHaueH miisi (GOpMHUPOBAHUS Y OOyUYarOIIMXCSA
CTaTUCTHYECKON KyJIbTYpbl W IIOHUMAHUS POJIMA TEOPUU BEPOSTHOCTEU Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JJIsi U3yYEHMs CIy4alHbIX COOBITHH, BEJIMYUH U
npoueccoB. [Ipu u3yueHuu kypca oOoramiaroTCs NpPEACTABICHUS Y4YallUXCS O
METO/IaX MCCIEAOBAHMS U3MEHUUBOIO MUPA, PA3BUBAETCS MIOHUMAHKE 3HAYMMOCTU
¥ OOIIHOCTH MaTEeMaTUYeCKHX METOJOB TO3HAHWUSA KaK HEOThEMJIEMOW YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHMUS.

CopeprkaHre Kypca HampaBJeHO Ha 3aKpeIuieHHe 3HAHUMN, MOJIYYEHHBIX MPU
U3YYEHUU Kypca OCHOBHOM IIKOJIBI M HA Pa3BUTHE MPEJCTaBICHUN O CIIy4alHBIX
BEJIMUYMHAX M B3aUMOCBA3SX MEXKJY HHUMH Ha BaXKHBIX IPUMEPAX, CHOXKEThI
KOTOPBIX MOYEPITHYTHI U3 OKPYKAIOUIETO MUPA.

B cooTBeTcTBMM ¢ yKa3aHHBIMU IEISIMA B CTPYKType yd4eOHOTO Kypca
«BepoATHOCTh M CTATUCTUKA» CpPEIHEN IIKOJIbI Ha 0a30BOM YpPOBHE BBIJICICHbI
CJIeNyIOllME€ OCHOBHBIE CoOJiepKaTelibHble JIMHUU: «CiydyallHble COOBITHS U
BEPOSITHOCTHY, «CiydaiiHbIe BEJIMUMHBI M 3aKOH OOJIBIITNX YUCEID.

Baxnyto dYacTh Kypca 3aHUMAaeT M3YYEHHUE TE€OMETPUYECKOTO0 U
OMHOMMAJILHOTO pAaCIpeeNIeHUd U 3HAKOMCTBO C UX HENPEPHIBHBIMU aHAJIOTaMu
— MOKa3aTeJIbHbIM U HOPMAJIbHBIM PACTIPECICHUSIMHU.

Copnepxanue nuHUM «CrydailHble COOBITHSI M BEPOSTHOCTH»  CIIYXKUT
OCHOBOW 1711 (popMHUpOBaHUS TPEACTABICHUN O pPACTIPEICICHUN BEPOSITHOCTEH
MEXIy 3HAUYCHHUSIMHU CIIYYalHBIX BEJIUYHMH, a TAK)KE dTa JIMHUS HEO0OXOIMMa Kak
0aza 111 W3y4YeHUs 3aKOHA OOJBIIMX 4Yucedl — (YHIAMEHTAIBHOTO 3aKOHa,
JNEUCTBYIOUIETO B MPUPOJE U OOIIECTBE W HMMEIOLIEr0 MaTeMaTUYECKYIO
dbopmanuzaruio. CaMm 3aKOH OOJBIIMX YUCEN MPEIIaraeTcs B 03HAKOMHTEILHON
dbopMe ¢ MUHUMAJIBHBIM MCITOJIb30BAaHUEM MAaTeMaTUYeCKOro (popMaan3ma.

TeMbl, CBsI3aHHBIE C  HEOPEPHIBHBIMH  CIyYalHbIMM  BEJIIMYUHAMU,
aKIIEHTUPYIOT BHHMAHHME IIKOJbHUKOB HAa ONUCAHUU U U3YYCHUH CIIy4YailHBIX
SBJICHUM C MOMOIIbIO HENpPepbIBHbIX (PyHKIUH. OCHOBHOE BHUMAaHUE YJESETCA
MOKA3aTeIbHOMY M HOPMaJIbHOMY paCIpeleTeHUsAM, MPU 3TOM MPEANnoJiaraercs
O03HAaKOMHTEIILHOE HW3y4YeHHWe wmaTepuaia 0e3 J0Ka3aTeIbCTB MPUMEHIEMBIX
(bakToB.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM TutaHe Ha uW3ydYeHHE Kypca anreOppl M Hadajdl MaTeMaTHYeCKOTO
aHanu3a Ha 0a30BOM YpOBHE OTBOAMUTCS 2 vaca B Henento B 10 knacce u 3 yaca B
Henenio B 11 kiacce, Bcero 3a aBa roja ooyuenusi — 170 gacos.

Ha u3yuenue reomerpun oTBoAUTCA 2 yaca B Henelno B 10 kitacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a jiBa rojia o0yuenus - 102 yueOHbIX yaca.

Ha uzyuenue kypca «BeposiTHOCTh U CTaTUCTHKa» Ha 0a30BOM YPOBHE OTBOAMUTCSA
1 yac B HeZlEIIO B TEUEHUE KAXKJIOTO T0/1a 00y4eHUs, Bcero 68 yueOHbIX YacoB.

B yuyeOHOM miaHe Ha wu3ydyeHHE Kypca «Maremarnka» Ha 0a30BOM YPOBHE
oTBOAUTCA 5 yacoB B Heaelo B 10 kimacce u 5 yacoB B Henelno B 11 kiacce, Bcero
3a 1Ba roga o0yuenus — 340 gacos.



COAEPXKXAHUE YYEBHOI'O KYPCA
10 KJTACC

Yucaa v BIYMCICHUSA

Pauvonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OECKOHEUHbIE  MepuoAuveckue  aApodu. ApudMerhyeckue  omnepauud ¢
palMoHANbHBIMU YHUCIIAMU, TPEe0Opa30BaHMs YUCIOBBIX BbIpakeHuil. [I[pumenenue
Ipobeil 1 MPOLEHTOB JJIsl PEIIeHUs MPUKIAAHBIX 337a4 U3 Pa3IMYHBIX OTpacie
3HAHUU U PEATbHOM )KU3HH.

JelictBuTenpHble 4nciia. PalMoOHalbHBIE W UpPpALMOHANBHBIE YHCIIA.
Apudmernueckue omnepalndd ¢ JeWCTBUTENbHbBIMU yuciaamu. [IpubnmxEHHbie
BBIYMCJICHUS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHUN.

Cremmenp ¢ membiM  mokaszateneM. CranmaptHas (Qopma  3ammcu
JNEUCTBUTENTHLHOTO uucna. Mcmonp3oBaHme moaxojsmied  (GOpMbl  3alucu
JNEUCTBUTEIBHBIX YUCEN [JI PEILICHUS NPaKTUYECKUX 3a7ad U IPEACTaBICHUS
JAHHBIX.

ApudpmeTnuecknii  KOpeHb  HaTypaldbHOM  cremeHd.  JledcTBus  c
apu(pMEeTHYECKUMU KOPHSAMHU HATYpaJIbHOM CTETIEHHU.

CHHyC, KOCHHYC M TAHI€HC YHCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCUHYC,
apKTaHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE IPEOOPa30BaHUSI.

[TpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETPUYECKUE (HOPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEHMs. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
MeToxa uHTEpBaNOB.

Pemenue nenbix u [poOHO-paLMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenue nppanmoHaibHbBIX YPABHEHUM U HEPABEHCTB.

Pemienue TpuroHOMETpUYECKUX YpaBHEHUM.

[IpyuMeHeHnEe ypaBHEHUII U HEPABEHCTB K PEUICHUIO MAaTEMAaTHYECKHUX 3a7ad
U 3a71a4 U3 Pa3IMYHBIX 00JacTell HAyKH U PeasibHOM KU3HU.

DyHKIUHN U TPAPUKH

Oynkums, crnocodbl 3amgaHus ¢GyHkuuu. ['paduk dysknuu. B3aumHO
oOpaTHbIe PYHKIIUH.

OO6usacTb ompeneneHuss ¥ MHOXKECTBO 3HaueHud (yHkumu. Hymu QyHkium.
[TpoMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIE U HEUETHBIC (DYHKLIUU.

CrenenHas QpyHKIMS C HATypaJbHBIM M LENbIM MoKka3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa 1 rpaduK KOPHS #-OU CTETICHHU.



TpuroHomeTpuyeckass OKPYXKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GYHKIIMI YUCIOBOTO apryMEeHTa.

Hauasa MmaTeMaTH4eCKOI0 aHAIM3a

[TocienoBaTenbHOCTH, CIOCOOBI 3a7aHus IIOCJIEIOBATEIILHOCTEM.
MOHOTOHHBIE TTOCIEA0BATEIBHOCTH.

ApudmeTrnueckast 1 reoOMEeTpHUecKasi mporpeccuu. beckoHeyHo yObIBaromias
reoMmerpuueckas nporpeccusi. CyMMma O€CKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOM
nporpeccun. @opmyiia CIOXKHBIX NPOLEHTOB. VcCrionp30BaHUE IPOrpECCUU IS
pelLIeHus pealIbHbIX 3a1a4 IIPUKJIIAIHOTO XapaKTepa.

MHo2xecTBa M JIOTHKA

MHokecTBO, omnepanuu HajJ MHOxecTBamu. [uarpammbl Ditnepa—BenHa.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOIO armapara i ONUCAHUS PEalbHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELICHUH 3a]1a4 U3 APYTUX y4eOHbIX MPEAMETOB.

Onpenenenue, Teopema, CIEICTBUE, JOKA3ATENBCTBO.

[IpsiMbIE ¥ TITIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHSITUA  CTepeoMeTpuu. Touka, TpsMasi, IUJIOCKOCTb,
npoctpancTBo. I[loHsiTHe 00 aKCMOMAaTH4YECKOM TOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOE pacnonokeHue NpsIMBIX B IIPOCTPAHCTBE: IIEpPECeKarolumecs,
napajyieJibHble M CKpeluBaromuecs npsMbeie. [lapamienbHOCTh NPSAMBIX |
IUDIOCKOCTEM B MPOCTPAHCTBE: IMMAPAUICIIBHBIE NPSMBIE B  IMPOCTPAHCTBE;
MApAJVIETBHOCTh TPEX MPIMBIX; MAPAIUICIBHOCTh NPSAMOU U TIJIOCKOCTHU. YTJbI C
COHAMPABJICHHBIMU CTOPOHAMH; YTrOJl MEXAYy TMPAMBIMA B TMPOCTPAHCTBE.
[TapannenbHOCTH TUIOCKOCTEM: rapasuieabHbIE TUIOCKOCTH; CBOMCTBA
napayiebHbIX TIockocTei. [IpocTeitimme mpocTpaHCTBEHHBIE (QUTYPHI Ha
IUIOCKOCTH: TETpadIp, KyO, mapaijiesiennumnea; MIoCTPOEeHUE CEeYEHUIA.

[TepneHAUKYISIPHOCTD MPSIMOM U TUIOCKOCTU: MEPHNECHANKYIISIPHBIC MPSIMBIE B
MPOCTPAHCTBE, MPAMBIE MapaUiedbHbIE W TEPHEHAUKYJSIPHBIE K ILIOCKOCTH,
IPU3HAK MEPHEHIUKYISIPHOCTH IIPSAMOM U IUIOCKOCTH, TEOpemMa O NPSAMOWU
MEPIIEHAUKYJISIPHON TUIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YTOJ MEXAY MPIMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJ, JIMHEHHBIA YroJ  JBYIPaHHOIO  yIJa.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MpsAMOM 110  IJIOCKOCTH,  MpoeKuuss  (GUrypel  Ha  IUIOCKOCTb.
[lepneHAUKYISIPHOCTh  IJIOCKOCTEM: NPU3HAK  MEPIEHAUKYJSIPHOCTA  JABYX
IIOCKOCTEN. TeopeMa o TPEX MepHEeHINKYJIIIpax.

MHororpaHHuKu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpanHuka. [Ipusma: n-yronsHas
pU3Ma; TPAaHU U OCHOBAHUS MPU3MBI, TIpsiMasi U HAKJIOHHASI TPU3MBbI; OOKOBasi U



IIOJTHAs IIOBEPXHOCTH IIPU3MBI. [Tapannenenunen, IIPSIMOYTOJIBHBIN
napajulesienunes; U ero cpoucrsa. llupammpma: n-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUPAMU/IbI; OOKOBAs M MOJIHAs TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yCeu€HHas INHUpaMuja. OJEMEHTbl NIpU3Mbl M nupamuzasl. lIpaBunbHbIe
MHOTOI'PAHHMKH: IIOHSATUE MPABWIBHOIO MHOI'OTPAaHHUKA; NPABUJIbHASA NIPU3MA U
IIpaBWJIbHAs IHMpPaMHUJA; NPABUIIbHAs TPEYroJibHas IHUpPaMHUAA W IPaBUIIBHBIN
TeTpadap; KkyO. IlpeacraBieHune o mNpaBUIBHBIX MHOTOIPAHHUKAX: OKTadIp,
nonexasip u ukocasap. CeueHus MpuU3Mbl U TUPAMUJIBIL.

CuMMmeTprs B NIPOCTPAHCTBE: CUMMETPHUsSl OTHOCHUTEIIBHO TOYKH, IPSMOM,
IUIOCKOCTH.  JJEMEHThl CUMMETPUM B NHUPAMMAAX, lapajulejenunenax,
NPaBUIbHBIX MHOTOIPAHHHUKAX.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, JauaroHayd, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MPSIMOU MPHU3MBI,
IJIOLIAAh OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU MPSIMOM MPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOM NUPAMUIBL,
TeopemMa O IUlom@aAu yceu€éHHoW mmpamuibl. [loHsitue 00 00béMe. OOBEM
UpaMuIbl, TPU3MBI.

[logoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXIY IUIOHIAIIMU
MOBEPXHOCTEHN, 00bEMaMU MTOAOOHBIX TEI.

BeposiTHOCTB M CTATHCTHKA

[IpencraBienne naHHBIX C TOMOIIbIO TaOiaui u jauarpamMm. Cpexanee
apumeTnyeckoe, MeAuaHa, HauOoiblllee M HaUMEHbLIEE 3HAYEHUs, pa3Max,
JUCTIEPCUs U CTAaHJAPTHOE OTKIOHEHUE YHUCIOBBIX HAOOPOB.

CayyaiiHble SKCIIEPUMEHTHI (ONBITHI) U CIy4yailHble COOBITUS. DJIEMEHTAPHBIE
coObITusl (Mcxonpl). BeposTHOCTE ciaydailHOro coObiTus. bim3ocTh 4acToThl U
BEPOATHOCTH  cOoObITUH.  Ciy4yaliHble  ONBITBI € PaBHOBO3MOYKHBIMU
AIIEMEHTAapHBIMU  COOBITUAMHU.  BeposiTHOCTM  CcOOBITMH B ombITax ¢
PaBHOBO3MOXHBIMU AJIEMEHTAPHBIMU COOBITHUSIMHU.

Omneparuu HajJ COOBITHSMU: TepecedeHue, 00beTUHEHNE, TPOTUBOIIOIOKHBIC
coObItus. uarpammsl Diinepa. opmynna cioxeHus: BEpOATHOCTEH.

YcnoBHasgs BEPOATHOCTb. Y MHOXKEHHE BEPOSATHOCTEW. JlepeBO CilydanHOTro
skcniepuMmenTa. dopmyra nonHoi BepossTHOCTU. HezaBucruMble COOBITHS.

KombunaropHoe npaBuno ymHoxkeHus. IlepectaHoBku U ¢aktopuan. Yucio
couetanuil. Tpeyronpauk Ilackans. @opmyna 6uaoma HeioToHa.

bunapHbIil ciydaiiHblid ONBIT (MCOBITAHKE), YCIIeX U Heyaada. He3aBucumblie
ucnbiTanus. Cepusi HE3aBUCHUMBIX HCHObITAaHUM 10 mnepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyrum.



CnyuaiiHas  BenuuuHa. Pacnpenenenue  BepoATrHocTed.  Jlmarpamma
pacnpenenenus. llpumepsl pacnpeneneHuii, B TOM YHCJIE, F€OMETPUYECKOE U
OMHOMUANBHOE.

11 KJIACC

Yucnaa v BBIYMCICHUA

HarypanpHblie u nensie uncina. [IpusHaku 1eIMMOCTH LENBIX YUCEN.

Crenensb ¢ panMoHaIbHBIM NTOKa3aTeneM. CBONCTBA CTENEHHU.

Jlorapudm yucna. JlecaTnyHbie 1 HaTypajgbHbIE JOrapu(MBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpa3zoBaHue BbIpaXXeHH, COAEpKALUX JIOTapu(MBbI.

[IpeoOpa3oBaHue BBIpAKEHUN, COAEPKAIIMUX CTENEHH C PalUOHAIBLHBIM
IIOKA3aTEIIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIC YypaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckue ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHUW. PellleHne NpUKIaJHbIX 337a4 C NOMOILBIO
CHCTEMBI JIMHEWHBIX YPAaBHEHUM.

CucTeMbl M1 COBOKYITHOCTH PAllMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUeCKUX 3aJlad U 3a/ad U3 Pa3Iu4HbIX oOJacTedl HayKd M peabHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oyukius.  [lepuonuueckne  ¢GyHkuuud. [IpomMexyTku  MOHOTOHHOCTH
byakuuu. MakcumMymbl 1 MUHUMYMBI GyHKuud. Haunbonbliee ¥ HauMeHblee
3HaYeHHe (PYHKIHNU HA TPOMEXKYTKE.

TpuronomeTrpuyeckue GyHKIUHN, UX CBOWCTBA U TPadUKH.

[TokazaTenbHas u Jorapudmuueckas GQyHKIHUU, UX CBOMCTBA U rpaduKH.

Hcnons3oBanue rpadukoB GyHKIUN JJIs pelIeHUs YpaBHEHUNW M JIMHEHWHBIX
CHCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNA i1 HCCIENOBAHUS TPOIECCOB U
3aBHCHUMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPH PEIICHUU 3a7a4 U3 APYTUX Y4eOHBIX
MIPEAMETOB U PEATIbHOM KU3HMU.

Hauyana MaTeMaTH4ecKOro aHajaimn3a

HenpepeiBabie ¢pyHKIIMU. MeTon HHTEPBAIOB 7Sl pELICHHS] HEPABEHCTB.



[lpowsBognass  Qyskmuu. [‘eomerpuueckwii ¥ (QU3HYECKUNA  CMBICTT
IIPOU3BOTHOMN.

[TpousBogubie  snemeHTapHbIX  GyHKIu.  DopMmynbl  HaXOXACHUA
MPOU3BOJHON CYMMBI, IPOU3BEICHUS U YACTHOTO (QYHKIIUH.

[IpumeHeHne Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKcTpeMyMmbl. Haxoxkaenne HanOoIbIIero 1 HaMMEHBIIEro 3HaUeHUs (DYHKIIMHM Ha
OTpE3KE.

[IpuMeHeHnEe NPOU3BOJHOM MJII HAXOXKACHUS HAWJIy4dllero pElEHUs B
NPUKIAIHBIX 3aJa4yaxX, [Js ONpPENENICHHs CKOPOCTH Mpolecca, 3aJaHHOTO
dbopmyIioin uiu rpa@uKoM.

[TepBoobpasnas. Tabnuia nepBoOOpa3HBIX.

Wuterpan, ero reomerpudyeckuili W (pu3MUeckuil cmbica. Beruncienue
uHTerpaia no popmysne Hetorona—JleiOuuia.

Tena BpaieHus

HummHapuyeckas IIOBEPXHOCTD, oOpasyromue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UMWJIMHJIPUYECKON TMOBEpXHOCTU. [lunuHap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3yroImas W OCh; IUIONIAJAb OOKOBOW U TOJIHON
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromue KOHMYECKON MOBEPXHOCTH, OCh U
BEpIlIMHA KOHUYECKOM MoBepXHOCTH. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yromas
U OCh; IUIOMAQAhr OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3ylolllie U BHICOTA; OCHOBAHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: HeHTp, paadyc, AUaMeTp; IUIONIAJb MOBEPXHOCTH CEeEpHI.
B3auMHoe pacnonoxenue chepbl U IIIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
IJI01Ia1b ChEpPHI.

N3o00paskeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BEpTka MUIMH]Ipa U KOHYCA.

KoMmOunamuyu Ten BpalleHus W MHOTOTPAHHHMKOB. MHOIOTrpaHHUK,
onucaHHbIi oOKoJI0 cdephl; chepa, BOUCaHHAT B MHOTOIPAHHUK, WM TEJO
BpalllCHUS.

[Tonsarue 06 06bEMe. OcCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 0O0béMe
IPSIMOYTOJILHOTO Tapajiesienunena M ciaeAcTBus u3 He€. OO0bEM HUIUHIpA,
KoHyca. O0BEM 11apa u miomaab chephl.

[logoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTI0OHBIX TEJL.

Ceuenuss mwiuHApa (MapauielbHO W MEPHEHAMKYISIPHO OCH), CEUYEHUS
KOHyca (mapajielbHO€ OCHOBAHHMIO M NPOXOJAILEE 4Yepe3 BEpIIMHY), CEYEHUs
niapa.

BekTopsl 1 KOOpIUHATHI B MPOCTPAHCTBE



Bekrop Ha miiockocty 1 B mpocTpaHcTBe. CI0KEeHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHME BEKTOpa Ha 4ucio. Pa3znokeHue BeKTOopa 1o TpéM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHEHUEM IIpaBUJI JACHUCTBUM € Bekropamu. IIpsaMoyronbHas cucrema
KoopauHat B npocrpaHcTBe. Koopamnarel Bekropa. IIpocreiimme 3amaum B
KOOpJMHATax. YToa Mexay BekTopamu. CKalasipHOE MNPOU3BEIECHHUE BEKTOPOB.
Brrunciienne yrioB Mexay NpsAMBIMU U INIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUYECKUX 3a1a4.

BeposiTHOCTH M CTATHCTHKA

UucnoBple  XapaKTEpPUCTUKH  CIyYaWHBIX  BEIWYUH: MaTeMaTHYECKOE
OXMJaHUE, NIHUCHEPCUS W CTAHAAPTHOE OTKJIOHEHWe. lIpumepsl mnpuMeHeHUs
MaTeMaTHYECKOrO0 OXKWIAHUSI, B TOM YHUCIE B 3aJadyax M3 MOBCEIHEBHOU JKU3HU.
Marematuueckoe oxugaHue OMHApHOW ciaydyallHOM BeIMYMHBI. MaTeMaTuyeckoe
OKMJAHUE CYMMBI CIy4alHbIX BEJIMYMH. MaremaTudeckoe OXUIaHuEe U
JUCTIEPCUsl TEOMETPUYECKOTO U OMHOMUAIIBHOTO pacipe/ieIeHUH.

3akoH OONBIIMX YHCEN M €ro pojib B HayKe, MPUPOJAE U OOIIEeCTBE.
Bri6opounblii METOT MCCIEIOBAHUM.

IIpuMepbl HENpepbIBHBIX Cily4alHbIX BenuuuH. [loHATHE O IUIOTHOCTH
pacupenesieHus. 3a1a4yu, IpUBOAAIINE K HOPMAJIBHOMY pacipeneseHuro. [lonsatue
0 HOPMAJIBHOM PAaCIpPEIEICHNM.



IIVIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{C6HOFO npeamMeTa «Maremartuka» JOJIDKHO oOecrneynBaTh
AOCTHXXCHHC HAa YPOBHE CPCAHETO O6HICFO O6paSOBaHI/I}I ciaeayromux JANIYHOCTHEIX,
MCTAIPCAMCTHBIX U IIPCAMCTHBIX 06p330BaTeJ'IbHI)IX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJabTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOTo TMpeaMmeTa
«Maremartukay XapakTepu3yloTCs:

I'paxianckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTHIO TPAKAAHCKON MO3UIIUU 00YYAIOIIErocs KaKk aKTHBHOTO
U OTBETCTBEHHOTO UYJieHAa POCCHMCKOrO0 OOIIEeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIeAyp TpaxIaHCKOro oOmiecTBa (BbIOOPBI, OMPOCHl MU TIp.), YMEHHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBUU C HX
(GYHKIUSAMU 1 Ha3HAYECHUEM.

IIarpuornyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON TPAXKIAHCKON UACHTUYHOCTH, YBAKEHHUS K
MPOIIJIOMY U HACTOALIEMY POCCUMCKON MaTEMAaTUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax
HKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pOCCHIICKOTO Hapo/a;
c(OpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  MOBEACHUA,
CBSI3aHHOT'O C MMPAKTUYECKUM MPUMEHEHUEM JOCTUKCHUM HAYKU U IEATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETrO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHUEM K MHUPY, BKIIIOYAsl 3CTETUKY MaTEeMaTUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajay, pELICHN, pacCyXICHUN;
BOCIPUUMYHMBOCTHIO K MATEMAaTUYECKUM aCTIeKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

PDusnyeckoe BOCIUTAHKE:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATH MaTEeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U

OT/IbIXa, peryJsipHast buznueckas AKTUBHOCTb); ¢duznyecKoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUAX CHIOPTHUBHO-03/I0POBUTEIBHOM
JesITeTIbHOCTBIO.

TpynoBoe BocniuTanue:



TOTOBHOCTBIO K TPYAy, OCO3HAHWEM IIEHHOCTH TPYAOJIOOUS, MHTEPECOM K
paznuyHbiM  chepam  TPOPECCHOHAIBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TMPUIOKEHUSIMH, YMEHHEM COBEpINAaTh OCO3HAHHBIA BBIOOD
Oynymieil mnpodeccud W pealu30oBbIBaTh COOCTBEHHBIC J>KU3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO U CIIOCOOHOCTHIO K  MAaTeMaTHYeCKOMY OOpa30BaHHUIO U
caM000Opa30BaHUIO Ha TPOTSHKEHWH BCEW JKU3HU; TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MATEMATHYECKON HAIPABICHHOCTH.

IK0JIOrHYecKoe BOCIIUTaHHe:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpPbl, MOHUMAHHUEM BIIUSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJTHOW U COLMATIBLHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  MPOoOJeMm;
OpPUEHTAIME HAa NPUMEHEHHWE MATEMAaTUYECKHMX 3HAHWM ISl PEIICHUs 3a1ad B
00JIaCTH  OKpYXaroIlleil cpeapl, IUIAaHUPOBAHUSI TOCTYIIKOB U OIEHKH HX
BO3MO>KHBIX MOCJIEACTBUN JIs1 OKPYKAIOIIEU CPEIBI.

LleHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak c]epbl 4enoBEeYeCKOW MesATEebHOCTH, JTaroB e¢
pPa3BUTUA M 3HAYMMOCTH JJIi PAa3BUTUA I[MBWIM3ALMU;, OBJIAJICHUEM S3BIKOM
MAaTEMATHKH W MaTE€MaTUYECKOM KyJIbTYpPOM KakK CpEICTBOM IO3HAHUA MHPA;
TOTOBHOCTBIO OCYILIECTBIATh IPOEKTHYIO M MCCIEI0BATEIBCKYIO JESITEIbHOCTh
WHJIMBUIYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3ybTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OeliCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
oelcmeusiMuU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCBUIMU.

1)  Vuusepcanvuvie  nosmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00OYUAIOWUXCA  (0CBOeHUe
Memo008  NO3HAHUA — OKPYHCAIouje2o  Mupa;  NpuMeHeHue  J102UYECKUX,
UCCe008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

Bba3oBble JJornueckue geiicTBUA:

e BBISBJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MIPU3HAKA MATEMaTUIECKUX
O0OBEKTOB, TMOHSATUH, OTHOLICHUH MEXIy MOHATHAMH; (OPMYyIUPOBATH
OTIpeNICTICHUs]  TMOHATUN, yCTAHABIMBATH CYIICCTBEHHBI  IMPU3HAK
KJIacCU(UKALMU, OCHOBAHUA A1 OOOOIIEHHWS W CpPaBHEHUS, KpUTEPUU
IPOBOAMMOTO aHAIIN3A,



BOCIIPUHUMATH, (HOPMYyJIUpPOBaTH M  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBJISAITH ~ MAaTEMAaTHMYE€CKHME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;
npemsiaraTh  KpUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHAIOTUH;
IIPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTeMaTUYeCKUX
YTBEPKJICHUN (TPSMBIE U OT MPOTHUBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJbI;

BBIOMpATh CIOCOO pelieHuss y4eOHOM 3amaun (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIIeHUs, BBHIOUpaATh HauboIee MOAXOAAIINN ¢ y4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBbIe ucciieaoBareLCKHe J1eliCTBUA:

MCTIOJIb30BaTh BOIMPOCHI KaK HMCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(GbopMyIHUpOBaTh BOIPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPOdIEMY,
yCTaHaBJIMBAaTh HWCKOMOE€ W  JaHHOe, (opMUpOBaTh  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOJIUTH CaMOCTOSITEIIEHO CIUTAaHUPOBAHHBIH DKCIIEPUMEHT,
UCCIICIOBAaHUE TI0 YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
o0ObeKTa, SBJICHHS, TMPOIECCa, BBIABICHUIO 3aBUCHMOCTEH MEXITY
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBHIBOJBI TIO PE3yIbTaTam
POBEAEHHOTO HAOJIOICHHUS, UCCIECIOBAHMs, OICHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

MPOTHO3UPOBATh BO3MOXKHOE DPAa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATH
MIPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unopmanmeii:

BBISIBIIATH JIePUIMTHI UHPOPMALIUU, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI pELICHHUS 3a]1a4u;

BEIOWpAaTh  WHGOpPMAIMI0 W3  HWCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CTPYKTYPUPOBaTh HHPOPMALIHIO, MPEJCTABIATh €€ B Pa3IMUHbIX (OopMax,
WUTIOCTPUPOBATH Tpaprueck;



2)

OLICHUBATh HAaJIE)KHOCTD uHbOopMaLuu o CaMOCTOSITEJIBHO
c(hOpMYJIMPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvuvie  KOMMYHUKamugHvle  Oelicmeus,  0Oecneuusaom

chopMuUpoBaHHOCMb COYUATILHBIX HABLIKOG 00YUAIOUUXCSL.
Oo0menue:

BOCIpUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M NHUCBMEHHBIX TEKCTaX, JaBaThb IMOSCHEHHS IO
X0y pelIeHus 3aa4i, KOMMEHTUPOBATH MOTY4YECHHBINH PE3yibTaT;

B X0/i€ 00CYKJICHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pEIlIEHUs; COMOCTABIATh CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHHUKOB JHajiora, oOHapyXHBaTh Pa3IU4Me U CXOJICTBO MO3MUIMI; B
KOPPEKTHOH Gopme hopMyTHpoBaTh Pa3HOIJIACHS, CBOM BO3PaKEHHUS;
OPEJICTaBIsATh  pPE3yNbTaThl  pEHIeHHs  3a/Jayd,  JKCIEPUMEHTa,
UCCIIEIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3CHTAlMU U 0COOEHHOCTEN ayIUTOPUH.

CoTpyaHuyvecTBo:

3)

NOHMMAaTh W WCIOJh30BaTh  MPEUMYIECTBA  KOMAHIHOHM U
WHUBUTyJIbHOW pabOThI pU pENIeHUH YU4eOHBIX 3a/1a4; TPUHUMATH 11e7Th
COBMECTHON JEATEIHbHOCTH, IUTAHUPOBATh OPTraHU3alUI0 COBMECTHOMN
paboThI, pacnpeensTh BUALI padoT, JOrOBapUBaThLCS, 00CYKIaTh MPOLIECC
U pe3yibTaT paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyXIeHHS, 0OOMEH MHEHHU,
«MO3TOBBIE TITYPMBD» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JIEUCTBHS C JPYTUMH WIEHAMHA KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

Yuueepcanvuvie  pecynamuenvie  Oeticmeus, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCIU.
Camoopranusanus:

COCTAaBJIATH IJIaH, AJITOPUTM PCHICHHUA 3aaa4u, BBI6I/IpaTB CI1I0co0 peuiCHus C

y4€TOM HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PEUICHU ¢ y4ETOM HOBOW MH(OPMALIUU.
CaMOKOHTPOJIb:

BJIAJ€Th HABBIKAMU TO3HABAaTEIbHOM pedieKkcur Kak OCO3HaHUS
COBEPILIAEMbIX JIEUCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJE€Th CHOCO0AMU  CaMONPOBEPKH, CAMOKOHTpOJISI Mmpolecca |
pe3yJabpTara peuieHrs MaTeMaTUueCKOM 3a/1auu;



e TNPEABUAECTh TPYAHOCTH, KOTOPBIE MOIYT BO3HHUKHYTH IIPU PEHIEHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSATEILCTB, JTAHHBIX, HAMICHHBIX ONTHOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OIEHMBATH COOTBETCTBUE pE3YJbTaTa WEIHM W YCIOBHUSIM, OOBICHSTH
IIPUYMHBl TOCTUXKEHUSI WIM HEIOCTUXKEHUs PE3yJIbTaTOB JEATEIIBHOCTH,
HAXOJIUTh OIMMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

OcBoenue yueOHOTo Kypca «MaTtemartuka» Ha ypOBHE CPEIHEro OOIIEro
o0pa3oBaHusl JIOJKHO 0O0€CleYnBaTh JOCTHKEHHE CIIEAYIONIMX IPEIMETHBIX
00pa30BaTENIbHBIX PE3yJIbTaTOB:

10 KJTACC

Yucsia ¥ BIYMCICHUS

OnepupoBarh MOHATHUSIMH: PALMOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHASI U JECSTUYHAS APOOb, TPOLIEHTHI.

BemonuaTe  apudmernueckue — omepauud  C  palUMOHAIBHBIMH U
JEUCTBUTEIbHBIMU YUCIIAMU.

BoinonusaTe npuOImkEHHbIE BBIUMCICHUS, UCIIONB3YS MpaBuia OKPYTJICHHUS,
JeNaTh MIPUKUAKY U OLICHKY PE3YJIbTaTa BIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTEIEHb C LEJNBIM IIOKa3aTesleM; CTaHJapTHas
dopMa 3amMcH JEHCTBUTENIBHOIO 4YHCIA, KOPEHb HATypajJbHOW CTEIEHU;
UCIOJIb30BaTh MOAXOIAILYI0 (POPMY 3aMUCH JIEHCTBUTEIBHBIX YNCEN ISl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U NPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUAMH: CUHYC, KOCUHYC U TAHT€HC IPOU3BOJIBHOIO YIUIA;
UCIIOJIb30BAaTh 3aIKCh ITPOU3BOJIBHOIO YIJIa 4Yepe3 0OpaTHbIE TPUTOHOMETPUYECKHE
byHKIUY.

YpaBHeHMs U HEpaBeHCTBA

OnepupoBaTth NOHATHSMHU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUIOHOMETPUYECKOE
YpaBHECHHUE;

BrinonHaTe nmpeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPAKEHUI M pellaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BrinonHaTe npeoOpa3oBaHUs LIENbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
BBIDOKCHMM W pellaTb  OCHOBHBIE  THUIIBI  [EJBIX, PAlUOHAIBHBIX U
VPPALMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IprMeHATh ypaBHEHUS M HEPABEHCTBA ISl PELICHUS MAaTEMATUYECKUX 33134
W 3a71a4 U3 Pa3IMYHBIX 00acTell HAYKH U PeasIbHOM KU3HU.



MopenupoBath peajdbHBIE CHUTyallud Ha S3bIKEe ainreOphl, COCTaBISATH
BBIDAKCHUS, YPABHEHHUs, HEPABEHCTBA MO YCJIOBUIO 3aJa4d, HCCIEAOBATH
MOCTPOEHHBIE MOJIEIH C UCTIOIH30BAHUEM aIlliapaTta anreopshl.

DyHKUMH U TPaPUKHU

OnepupoBaTh MOHATUAMU: (PYHKIMS, CIIOCOOBI 3a7aHusl (PyHKIMH, 001acTh
OnpezeNieHus: U MHOXECTBO 3HAu€HUN (QYHKIUH, rpaduk (QYHKIUH, B3aUMHO
oOpaTHble (PYHKITHH.

OnepupoBaTth TMOHATUSAMU: YETHOCTH U HEUYETHOCTh (PYHKIUH, HYIH
GyHKUIHUU, TPOMEKYTKHU 3HAKOMOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIUN IS PEIICHUS] ypaBHEHUM.

CTpouTh U 4UTaTh TPAPUKU JTUHEHHONW (QYHKIMH, KBAJPATUIHONU (PYHKIIHH,
CTENEHHOU (PYHKITUH C TETBIM MTOKA3aTEIEM.

Hcnonb3oBath rpaguku QyHKOUN JUIsE  UCCIENOBAaHUSA MPOIECCOB U
3aBUCUMOCTEHN MpU pElIeHUH 3a/1a4 U3 JIPYTruX y4eOHBbIX MPEIMETOB U pealbHOU
KU3HH, BBIpAXaTh (HOpPMYIaMu 3aBUCUMOCTH MEXK]Ty BETHUMHAMH.

Hauana MaTeMaTH4eCcKOro aHaJIn3a

OnepupoBaTh TMOHSATUSMHU: IOCIEIOBATEIHLHOCTh, apudmeTndeckas W
FEOMETPUYECKAS IPOTPECCHUMN.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YOBbIBalollas reoMeTpUuyecKas
porpeccusi, CyMMa 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUIECKON MPOTPECCHUM.

3amaBaTh MOCIEOBATEIIBHOCTH PA3TUIHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA ITOCIEI0BATEIBHOCTEN U MIPOIPECCUN ISl PELLIECHUS
peaNbHBIX 3a/1a4 MPUKJIATHOTO XapaKTepa.

MHo2xecTBa M JIOTHKA

OnepupoBatTh MOHITUSIMUA: MHOXKECTBO, OTEPAIIMU HAJ] MHOKECTBAMM.

HNcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIA — ammapar sl ONHCAHUS
peaybHBIX MPOILIECCOB U SIBICHHWM, MpU pEHIeHUH 3a7ad4 M3 APYruX Yy4eOHbIX
IIPEAMETOB.

OnepupoBaTb  MOHSTUAMMU: ONpEAEIIEHHUE, Teopema, CIIEJICTBUE,
JI0OKa3aTEIbCTBO.

I'eomeTrpus

OnepupoBaTh MOHATUSAMU: TOUYKA, PAMasi, IIIOCKOCTb.

[IpyMEHATh aKCHOMBI CTEPEOMETPUHU M CJIEACTBHUS W3 HUX IPU PELICHHUH
FEOMETPUYECKUX 3a]1a4.

OnepupoBaTh NOHATUAMU: MAPATIETBHOCTh U NEPIEHAUKYISPHOCTD MPSIMBIX
Y IIOCKOCTEHN.

KnaccuduimpoBath B3aMMHOE pacHoOJIOKEHUE TMPSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.



OnepupoBarh MOHATHSAMU: ABYTPAHHBIA YroJl, TPaHW JBYTPAHHOIO Yrija,
peOpo IBYTpaHHOTO yriia; JMHEWHBIN Yrojl ABYTPAHHOTO yIia; TpajycHas Mmepa
JBYTPAHHOT'O yria.

OnepupoBaTh IOHATHUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA M HEBBITYKJIBIN
MHOT'OI'PaHHHUK, 3JIEMEHTBI MHOTOTPAHHUKA, IPABUJIbHBI MHOTOTPAHHUK.

Pacno3naBaTe OCHOBHBIE BHIbl MHOTOIPAHHHMKOB (MHMpaMHla; MPU3MA,
IPSIMOYTOJIBHBIN Mapaiesenume, Ky0).

KnaccupunupoBaTe ~ MHOTOTpaHHUKHM,  BbIOMpass ~ OCHOBaHUS  JUId
KJacCU(pUKaUuU (BBIIYKJIbIE W HEBBIIYKIIBIE MHOTOTPAHHUKH; IIPaBUJIbHBIC
MHOTOTPaHHUKH; MPSMBIE U HAKJIOHHBIE IIPU3MBI, [IAPAJIICIICTIUIICbI).

OnepupoBaTh MOHATUAMHU: CEKYILas INIOCKOCTh, CEYEHHE MHOIOTPaHHUKOB.

OOBACHATD TPUHIIUIIBI IOCTPOSHUS CEUEHUH, UCTIONIb3Ysl METO/I CIIEIOB.

CtpouTh ceyeHUsT MHOTOIPAHHUKOB METOJOM  CIIE€JOB, BBIIIOJHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIYp: BUI
CBEpXY, COOKY, CHHU3Y.

Pemmarp 3a1aun Ha HaxXOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3lam Win
QITOPUTMAM, NPUMEHSISI W3BECTHBIE AHAIUTUYECKHE METOJAbl MPHU PELICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHUNA MEXIY ABYMSI
TOYKaMH, OT TOYKH JO NpsIMOM, OT TOYKM [0 IIJIOCKOCTH, MEKIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmars 3a1aun Ha HaxOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QIrOpUTMaM, TMPUMEHSISI W3BECTHBIE AHAJNIMTUYECKUE METOJbl MPHU PELICHUU
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMUCS MPSIMBIMH, MEXKIYy MPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbruncnsate 00bEMBI M IIJIOLAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (IpHU3Ma,
nupamMpga) ¢ OpuMeHeHueM (OpMyJ; BBIYUCIATH COOTHOLUEHUS MEXKIY
IJIOIIAASMU TOBEPXHOCTEHN, 00BEMaMU OTI0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MNOHATHSIMHU: CHMMETpPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekatp, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HH(MOpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MNPEICTABICHHYIO Ha YepTekax U
PUCYHKaX.

[IpumensaTs reomeTpuyeckue (akTbl UIsI PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, MpEeAnoJaralolux HECKOJIbKO [IaroB PEIICHMS, €CIU YCIOBHS TPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA UM AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKHX 3a/1a4.



[IpyBOINTH HpUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEHW B IPUPOJE H
JKW3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpyMeHATH MOJTYyYEHHBIE 3HAHMWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallUd U IPUMEHATb WU3YYEHHBIC IIOHATHUS B IIPOLIECCE IIOMCKA PELICHUs
MaTeMaTHYeCKu C(OPMYIMPOBAHHONW MPOOJIEMBI, MOJAEIUPOBATH PEAJBHBIC
CUTyallUM Ha $A3bIKE TE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, anmapara ajireopsl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOXKICHUEM T'€OMETPUUECKUX BEIIUYMH.

BeposiTHOCTH M CTATHCTHKA

Yurath U CTPOUTH TAOJIULBI U JUArPaMMBI.

OnepupoBarh  MOHATHSMH:  cpeaHee  apudMeTHdyeckoe,  MeIuaHa,
HauOobllIee, HAMMEHbIIEE 3HAUCHNE, pa3MaX MAaCCHBA YHCIOBBIX JaHHBIX.

OneprpoBaTh NOHATUAMU: CIyYalHBIA SKCIIEPUMEHT (OMBIT) U CIy4yailHOE
coOBITHE, AJIEMEHTAapHOE COOBITHE (JIEMEHTApHBI HMCXOJ) CIy4allHOIO OIbITA;
HAXOJHUTh BEPOSTHOCTU B OMBITaX C PABHOBO3MOXKHBIMU CIIYYalHBIMU COOBITUSMH,
HaxXOAWTb W CPaBHUBAThb BEPOSATHOCTU COOBITHM B M3YYEHHBIX CIydalHBIX
DKCIEPUMEHTAX.

Haxogute u QopmynaupoBaTh CcOOBITHS: MepeceyeHue U OOBbEAUHEHUE
JaHHBIX  COOBITHH, COOBITHME, IPOTUBOMIOJOKHOE JAHHOMY  COOBITHIO;
MOJIb30BaThCS JUarpaMMaMu Jiiepa U pOpMyJIoi CIOXKEHHUS BEPOATHOCTEH Ipu
peneHny 3aaad.

OmnepupoBaTh MOHATUSIMM: YCIOBHAs BEPOATHOCTb, HE3aBUCHUMBIE COOBITHS;
HaxXOJUTb BEPOATHOCTU C IOMOILBIO IPAaBUIA YMHOXEHUs, C IIOMOLIBIO JEpeBa
CJIy4alHOI'O OIIBITA.

[TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PEIICHUH 3a/1a4.

OnepupoBaTh MNOHATHSAMH: HCIBITAHUE, HE3ABUCUMBIE HUCHBITAHMS, CEPHS
UCIBITAaHUM, yCIEeX M HeyJladya, HaxOJUThb BEPOSITHOCTH COOBITMI B cepun
HE3aBUCHUMBIX MCIIBITAHUN J10 IEPBOTO YCIIEXa; HAXOAUTh BEPOSITHOCTU COOBITHI B
CepuU UCIbITaHUK bepHyun.

OnepupoBaTh  MOHATUSAMH:  CIydailHas  BEJIMYMHA,  PACIPEICICHHE
BEPOSTHOCTEN, TarpaMMa paclpeesICHHUs.

11 KJTACC

Yucaa v BLIYUCJICHUSA



OnepupoBarh MOHATHSAMHU: HATypajdbHOE, LEJIOE€ YHUCIO; HCIOIb30BATh
IIPU3HAKK JEJIMMOCTH LIENBIX YUCENl, PA3JIOKEHUE YMCIIA HA MPOCThIE MHOKUTEIN
JUISL PELIEHUS 3a/1a4.

OnepupoBaTth NOHATUEM: CTEIIEHb C PALMOHAIBHBIM ITOKA3aTEIIEM.

OmnepupoBaTh NOHATHUAMHU: Jorapum 4ducia, JECATUYHBIE U HATypaJbHBIE
aorapu@mel.

YpaBHeHMs U HEpaBeHCTBA

[TpumeHsTh  CBOMCTBa CTemeHM Uil NpeoOpa3oBaHUsl  BBIPAXKEHUN;
ONEPUPOBATh NOHATUSAMU: IIOKA3aTEIIbHOE YPAaBHEHHWE W HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIbI [IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoimonusaTe mpeoOpa3oBaHUs  BBIPAXKEHMM, COJAEp)KAUIUX JIOTapu(Mbl;
OMEepUPOBATH MOHATHIMHU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO; peIIaTh
OCHOBHBI€ THUIIBI JJOTapU(PMUUECKUX YPaBHEHUI U HEPABEHCTB.

HaxonuTs pemenus npocTeNmnx TPUrOHOMETPHUUECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMHU: CHCTEMA JIMHEMHBIX YpPABHEHUN U €€ PEIICHHE;
VICIIOJIB30BAaTh CUCTEMY JIMHEWHBIX YPABHEHUU I PELICHNS IPAKTUYECKUX 3a1a4.

HaxomuTpe pemenus npocTedInxX CUCTEM M COBOKYIHOCTEM PAallMOHAJIBHBIX
YPaBHEHUH U HEPABEHCTB.

MogenupoBaTh peanbHblE CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAXXECHUs, YPaBHEHMsS, HEPABEHCTBA M CHUCTEMBbI II0 YCIOBHUIO 3a/a4H,
UCCJIEIOBATh MMOCTPOCHHBIE MOJIENIN C UCTIOJIB30BAaHUEM ammapaTa aareOpbl.

DyHKUMH U TPaPUKHU

OmnepupoBaTh NOHATHSAMM:  HEpUOAUYECKass  (PYHKUMS, MPOMEXKYTKU
MOHOTOHHOCTH (PYHKLIHMH, TOYKM OJKCTpeMyMa (YHKIMM, HauOonbliee U
HauMEHbIllee 3HAYeHHUS (QYHKIUM Ha TPOMEXKYTKE; HCIONb30BaTh UX I
UCCleIoBaHMsI (PYHKIINH, 3aJaHHON TpaduKoOM.

OmnepupoBarh MOHATHAMH: TpapUKHU IOKA3aTEIbHOU, JOrapupMUUYECKON U
TPUTOHOMETPUUECKUX (DYHKLMI; N300paXxaTh UX HA KOOPAMHATHOM IIOCKOCTHU U
VCIIOJIB30BaTh JUIsl PEIICHUS YPABHEHU U HEPABEHCTB.

N300paxaTh HA KOOPAMHATHOM TUIOCKOCTH TpapuKy JTUHEHHBIX ypaBHEHUI
Y MCIIOJIb30BaTh UX JUIA PEIIECHUs] CUCTEMBI JIMHENHBIX YPABHEHUM.

Wcnonp3oBate rpadpuku (QyHKUMHA Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEHN U3 APYTrUX Y4eOHBIX AUCLUILINH.

Hayaja MaTeMaTH4eCKOro aHaJIn3a

OmnepupoBaTh MOHATUSMU: HENMpPEpbIBHAS (YHKIUS; MPOU3BOIHAS (QYHKIIUY;
UCIIOJIb30BaTh FEOMETPUUECKUN U (PU3NUECKUI CMBICI POU3BOAHOM IS PEIICHUS
3az1ady.

HaxoauTs nNpon3BOAHbBIE AIEMEHTAPHBIX (PYHKIMHA, BBIYUCIIATH IPOU3BOIHBIE
CYMMBI, IPOU3BEICHHUS], YACTHOTO (DYHKIIUH.



Hcnonp30BaTh TPOM3BOIHYIO 711 HCCIEAOBAHMS (PYHKIIMM HA MOHOTOHHOCTD
¥ KCTPEMYMBI, IPUMEHATH PE3YyIbTaThl UCCIECTOBAHMS K ITOCTPOEHUIO Tpa(hUKOB.

Hcnonb30BaTh MPOM3BOAHYIO I HAXOXKACHHS HAWIYUIIEro pELICHUS B
NPUKJIAJHBIX, B TOM YHCJIE COUAIBHO-3KOHOMUYECKHX, 3a7a4ax.

OnepupoBaTh MOHATUSIMU: [E€PBOOOpa3Hass M MHTErpaj; IOHMMATH
reoMeTpUUeCKUi U GU3NYECKUI CMBICT UHTErpasa.

Haxomute mepBooOpasHble 3eMEHTapHBIX (DYHKUIWN; BBIYMCISATH WHTErpal
o ¢popmyne Herorona—JleliOuuia.

Pemars npuxiagHble 3a71aud, B TOM YHCJIE COLUATBHO-DKOHOMUYECKOTO U
(U3MYECKOT0 XapaKTepa, CpeACTBAMU MAaTEMAaTUYECKOT0 aHAIN3a.

I'eomerpus

OmnepupoBaTh MOHATUSMHU: UWIMHAPUYECKAs MOBEPXHOCTh, 0Opa3yroliue
WIMHAPUYECKONM  IMOBEPXHOCTH;  ILWIMHJApP,  KOHUYECKass  IMOBEPXHOCTb,
o0pa3yromne KOHHYeCKON MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (UIMHAP, KOHYC, cepa u map).

OOBACHATH CLIOCOOBI MOTYYEHUS TEJ BpAILICHUSI.

KnaccuduimpoaTs B3auMHOE pacnoioskeHue cepbl U MI0CKOCTH.

OmneprpoBaTh MOHATUAMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA
CErMEHTA; IIApOBOW CJOH, OCHOBAHUE ILIAPOBOI0O CJIOS, BHICOTA IIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Boruncnate  00BEMBI M MJIOIQAM  TMOBEPXHOCTEH TeN  BpallEHUS,
TFE€OMETPUUECKUX TEJl C IPUMEHEHUEM (POPMYII.

OmnepupoBaTh MNOHATUSIMM: MHOTOIPDAHHUK, BIHUCaHHBIH B cdepy u
ONMCAaHHBIM O0KO0JIO cdephl; cdepa, BOUCAHHAsT B MHOTOTPAaHHUK HWJIM TEJO
BpaLICHUS.

BoyncnaTe COOTHOLIEHUST MEXAY IUIOMIAAIMU MOBEPXHOCTEH U 00BEMaMH
MOJOOHBIX TEJI.

N300paxaTs u3yyaeMmble (QUIypbl OT PYKM U C NPUMEHEHHEM MPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IIIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHS TEJ BPAILLCHUSI.

W3Bnekatb, HWHTEPHPETUPOBATH U MpeoOpa3oBbIBATh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX I€OMETPUUECKUX (PUTypax, MPEICTABICHHYIO Ha YepTEXKax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONMHATE  EHCTBUSL  CIIOKEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB MU
YMHOXEHHS BEKTOpPA Ha YUCIIO, OOBIICHITh, KAKUMHU CBOWCTBAMU OHM 00JIaat0T.

[TpuMeHsTh IpaBUIIO Napajlieenuea.



OnepupoBaTh NOHATUSAMU: IEKAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILUIAHAPHBIE
BEKTOPBI.

HaxonuTs cyMMy BEKTOPOB M IIPOU3BECHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpAMH, CKaJsIpHOE IIPOM3BEIECHUE, pACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPAM.

3anaBaTh INIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT.

ITpumensaTh reomeTpuueckue (HaKkTbl Ui PELIEHHUS] CTEPEOMETPUUYECKUX
3a/1a4, NMPEeAnoJaralolux HECKOJIbKO [IaroB PELICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJlaHbl B IBHOM (opMe.

Pemare mpocreumme reoMeTpuuecKre 3aaud Ha IPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METOAA.

Pemare 3agaunm Ha J0Ka3aTeabCTBO MAaTEMaTUYECKUX OTHOLICHHHA U
HAXO0XkJIEHWE FeOMETPUUECKUX BEJIMYMH 10 00pa3laM WM allfOpUTMaM, MPUMEHSs
M3BECTHBIE METO/IbI IIPU PEIICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IppuMeHATH MpPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a1a4.

[IpuBoauTH HpUMEPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOLE U
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTYyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJIbHBIC
CUTyallUM W IIPUMEHATHh W3YYCHHBIC IIOHATUS B IIPOLIECCE IIOMCKA PEIIEHUs
MaTeMaTHYeCKu C(HOPMYIMPOBAHHONW MPOOJIEMBbI, MOJAEIUPOBATH PEAJbHBIC
CUTyallUM Ha S3bIKE TIEOMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, amnmapara aireopsl; pemarb
IIPAKTUYECKUE 3a7a49M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJINYMH.

BeposATHOCTH M CTATHCTUKA

CpaBHHMBaTh  BEPOSTHOCTM  3HAYCHUM  CIy4YalHOW  BEIWYMHBI 11O
paCIpeeICHUIO WIH C IIOMOIIBIO AUArPAMM.

OnepupoBath MOHATHEM MATEMATUYECKOTO OKUJAHUS; IPUBOAUTH IPUMEDHI,
KAK IPUMEHSETCS MAaTEMATHYECKOE OKHMIAHUE CIIy4YalHOM BEJIWYMHBI HAXOIUTH
MaTEMaTUYECKOEe OKUIaHUE 10 TAHHOMY PaCIIPEIEIICHHUIO.

HmeTh npeacTaBieHue 0 3aKOHE OOJIbIINX YHUCE.

HMmeTts npeacTaBieHre 0 HOPMaJIbHOM PAaCIpENeIICHUN.






TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne HaunmeHoBaHMe pa3e/ioB U TeM Komrecrso uacos UIEKTPOHILIE
wm | mporpammbr Beero Kontposabnbie Ilpakruueckne (unppoBbie)
paboThI paboThI o0pa3oBaTe/IbHbIE
pecypcsl
1 [IpencraBneHue JaHHBIX U ONUCATENbHAS 4
CTaTHCTHKA
CryqaifHbIe OTIBITHI M CITy9aifHbIC COOBITHS,
2 OIIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAaPHBIMU 3 1
UCXO0JaMHI
MHoxecTBa palliOHAIBHBIX U
3 NEUCTBUTEILHBIX YHCEN. PalinoHaibHbIe 15 1
ypaBHEHHUS U HEPABEHCTBA
4 Omnepanuu Haj COOBITUSIMU, CIIOKEHUE 3
BEPOSATHOCTEM
5 BBeznenue B crepeoMeTpuro 5
6 [TpsiMble ¥ MIIOCKOCTH B TPOCTPAHCTBE. 17 1 1
[TapaniaenbHOCTh MPSIMBIX U MJIOCKOCTEN
VYcnoBHas BEpOATHOCTb, JEPEBO CIIYHalHOTO
7 OTIbITa, (OPMYIIa IOJTHON BEPOSITHOCTU U 7 1
HE3aBHUCUMOCTH COOBITUI
8 Oynkuuu u rpapuku. Kopens n—oii creneHu 6
9 CremneHb NOJOKUTEIBHOTO YHCTIA. 2 1
[TokazaTenpHas GyHKIIUS
10 Jlorapudmsl. Jlorapupmuueckas GyHKIuUS. 5
1 [ToxazarenbHbIE U JTIOTapU(PMUIECKIE 2 1

ypaBHEHHUS U HEPABEHCTBA




12 DneMeHThl KOMOMHATOPUKU 4
13 [leprieHAMKYISIPHOCTD MPAMBIX U IIOCKOCTEM 12
14 VYrisl MeXAy NPSMBIMU U IIJIOCKOCTSIMU 10
15 TpuronomeTrpuueckre QyHKIIUN H UX L5
rpaduxu. DopMyIibl TPUTOHOMETPHUH.
16 . Tpuronomerpruyeckue ypaBHeHUS 7
17 MHoOrorpaHHuKkH. 11
18 O0BeMBbI MHOTOTPAHHUKOB. 9
19 Cepuu nociae0BaTeNbHbIX UCIBITAHUN 3
20 CiyyaliHble BEJIMYMHBI U pacpeieSICHUS 6
)1 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3AIINS 44445
3HAHUH
A68,I'68,

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

B34




11 KIIACC

Ne HanmenoBanue pasiejioB 4 TeM Koasiectso Hacos DiaeKTpomHLIe
o/ HpOrpAMMEL Beero Kontpoabunie Ilpaktnueckue (umupposbie)
paboThI paboThI o0pa3oBaTe/IbHbIE
pecypcsl
1 @OyHKIUY, X CBOMCTBA U rpaduKu 12 1
2 Tena Bpaienus 15 1
3 IIpousBoaHas. [IpuMeHeHne NpoOU3BOIHOM 21 1
4 [ToBTOpenue kypca 10 knacca «BeposiTHOCTB 4
U CTaTUCTUKA
s MareMatnueckoe 0KMIaHNUE CIIy4aliHOU 4
BEJINYUHBI
6 WHTerpai u ero npuMeHeHus 10 1
7 OO6bEMBI TEN 1
g Jlucnepcus M CTaHJAPTHOE OTKIIOHEHUE 4 1
CIIy4aiiHOH BEJIMYMHBI
9 Mertoibl penieHus ypaBHEHUN ¥ HEPABEHCTB 20 1
10 Cucremsl ypaBHEHU 12 1
11 BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1
12 [TocnenoBaTeIbHOCTH U TPOTPECCHU
13 HarypanbHblie u 1ienble yncina
14 3aKoH OOJBIINX YHCET 1
15 HenpepbiBHBIE ClTydaliHbI€ BEJIMYHHBI )
(pacupenenenust)
16 HopmanbsHoe pacnipenenenus 2 1
17 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS Al6 T4 1

3HAHUH

B15
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KonTpoJsbHbIe

Bcero
padoTsbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[IpencTaBneHne JaHHBIX C TIOMOIIBIO
TaOJIUI] U AUAarpaMM

Cpennee apudmernieckoe, MeinaHa,
HanOoJIbIIIee ¥ HANMEHBIIIEE 3HAYCHUS,
pa3max, IUCIepcHsi, CTAaHIapTHOE
OTKJIOHCHHUE YUCIIOBBIX HAOOPOB

Cpennee apudmeTnyeckoe, MeJ1aHa,
HanOoJIbIIIee M HANMEHBIIIEE 3HAYCHUS,
pa3max, IUCIepcHsi, CTAaHIapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB

Cpennee apudmeTnueckoe, MeIuaHa,
HauOoJIbIlIee U HANMEHbIIIEe 3HAYCHUS,
pa3max, IUCIepcHsi, CTAaHIapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB

Cry4aifHble SKCTIEpUMEHTHI (OIBITHI) U
CIIy4aifHbIE COOBITUS. DIIEeMEHTAPHbBIE
COOBITHS (MCXOTBI)

BeposiTHOCTB ClTy4aifHOTO COOBITHS.
BepositHOCTH COOBITHI B OIBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTaPHBIMU
COOBITUSIMH




BeposiTHOCTB ClTy4aifHOTO COOBITHSI.

7
[IpakTrueckas pabota

2 MHo0€ecTBO, ONIEpalliy HaJli MHO>KECTBAMH.
Juarpammsl Diinepa—Benna
Pammmonansubie yncna. OOBIKHOBEHHEIE U

9 JECSITUUHbIE TPOOH, MPOLIEHTHI,
OCCKOHEYHBIC TTEPUOANIECKUE APOOH
Apudmerndeckue onepanuu ¢

10 palMOHATBHBIMU YUCIIAMH,
peoOpa3oBaHUs YUCIOBBIX BhIPAKEHHM
[Ipumenenne qpoOeit u MPOIEHTOB IS

11 peleHus MPUKIAIHbIX 33/1a4 U3 Pa3InYHbIX
oTpacJieil 3HaHUM U peabHOU KU3HU
[Ipumenenne qpoOeit u MPOIEHTOB IS

12 peleHus MPUKIAIHbIX 33/1a4 U3 Pa3InYHbIX
OTpaciel 3HaHUM U peabHOM JKU3HU

13 JleicTBuTeNbHBIC YKcia. PaimonanbHbIC U
VPPALMOHAIIBHBIE YHCIIA

14 Apudmernueckue onepanuu ¢
JIEHCTBUTEIIbHBIMUA YU CIIAMU
[TpuGnmuxEHHbBIE BEIYMCIICHUS, IPaBHUIIa

15 OKpYIJICHUS, IPUKUJKA U OLICHKA
pe3yJibTaTa BBIYUCICHUI

16 ToxiecTBa U TOXK/IECTBEHHBIE
npeoOpazoBaHus

17 YpaBHeHUE, KOPEHb YPaBHEHUS

18 HepaBeHcTBo, pelieHre HepaBEHCTBA

19 Meto UHTEPBAIOB




20

21

Pemienue nensx U ApoOHO-pAIIIOHATBHBIX
ypaBHEHUHN U HEPABEHCTB

Pemenue nensix u IpoOHO-pAIMOHATBHBIX
YpaBHEHUM U HEPABEHCTB

22

KoHnTtponbHast pabora mo teme "MHOXkecTBa
PaAlMOHATILHBIX U IEHCTBUTENbHBIX YHCET.
PanmonanbHble ypaBHEHUS U HEPABEHCTB"

23

Onepanuu HaJ COOBITUSAMU: TICpECEUCHUE,
00beTMHEHNE COOBITUM, TPOTHBOIIOIOKHBIC
coObITus. JlnarpamMmmel Didniepa

24

Omnepanuu Haa COOBITUSAMU: TIEPECEUCHNE,
00BbeTMHEHNE COOBITHH, TPOTHBOMOIOKHBIE
coObITus. JlnarpamMmmel Didniepa

25

dopMmya CII0KEHUS BEPOSITHOCTEN

26

OcHOBHBIE TIOHATHS CTEPEOMETPUU: TOUKA,
npsiMasi, MI0CKOCTh, MPOCTPAHCTBO.
3HAKOMCTBO C MHOTOI'paHHUKAaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PUCYHKaX, Ha MPOEKIIMOHHBIX YepTexKax

27

[ToHsiTHE 00 AKCHOMATHYECKOM MTOCTPOCHHUH
CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUU H
CJICZICTBUS U3 HUX

28

[onsaTne 06 akcHOMAaTHYECKOM ITOCTPOCHUH
CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH H
CJICZICTBUS U3 HUX

29

[TonsaTne 06 akcHOMAaTHYECKOM ITOCTPOCHUH
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX




[TonsaTne 06 akcHOMAaTHYECKOM ITOCTPOCHUH

30 CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U
CJEICTBUS U3 HUX
B3anMHOe pacroiokeHue IpsiMbIX B

31 MIPOCTPAHCTBE: MEepeceKarouuecs,
napajuielbHbIe U CKPEIIUBaIOLIUECs
psiMbIE
[TapannenbHOCTh NPSIMBIX U INIOCKOCTEN B

0 MPOCTPAHCTBE: MapaslieNbHbIE IPSIMbIC B
MPOCTPAHCTBE; MAPAIIEIbHOCTh TPEX
MPSIMBIX
[TapannenbHOCTh MPSIMBIX U MJIOCKOCTEN B

33 npoctpaHcTse: [lapanienbHOCTs NpsAMOiL U
MJIOCKOCTH

34 VYrabl ¢ cOHanpaBIE€HHBIMH CTOPOHAMM

35 VYron Mexay NpsIMbIMU B IPOCTPAHCTBE

36 Yron mexay npsiMbIMU B MPOCTPAHCTBE

37 Pemenue 3anau. [lapaneabHOCTh IPSIMBIX
U TJIOCKOCTEH B MPOCTPAHCTBE

38 Pemenne 3anau. [lapaneabHOCTh IPSIMBIX
Y TJIOCKOCTEH B MPOCTPAHCTBE

19 Pemenue 3agad. Yromna Mexay npsiMbIMU B
IIPOCTPAHCTBE

40 KonTponpHas padora «[lapaminensHOCTb
MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE»

A1 [TapanienbHOCTh MIOCKOCTE:
napajuieiabHble TNIOCKOCTH

42 CBolicTBa napauieNbHbIX MIIOCKOCTEN




[Ipocrteiine mpocTpaHCTBEHHBIE (GUTYPHI

43 Ha TJIOCKOCTH: TETpasp, KyoO, 1
napasuiesienumne/
44 ITocTpoenue ceueHnit 1
45 [TocTpoenue ceuenuit 1
46 [TocTpoenue ceuenuit 1
47 [IpakTrueckas paboTa 1mo Teme |
«ITocTpoeHue ceueHui»
VYciioBHast BEpOATHOCTh. Y MHOXKEHHE
48 BepoATHOCTEN. JlepeBo ciydailHOro 1
JKCIIEpUMEHTA
VYciioBHast BEpOATHOCTh. Y MHOXKEHHE
49 BeposiTHOCTEH. [lepeBo ciydaitHOro 1
9KCIEPUMEHTA
VYciioBHast BEpOATHOCTh. Y MHOXKEHHE
50 BeposiTHOCTEH. [lepeBo cirydaitHOro 1
9KCIEPUMEHTA
51 dopmylia MOJHOMU BEPOSITHOCTH 1
52 dopMya MOJIHON BEPOATHOCTH 1
53 ®opmyiia MOJHONU BEPOSITHOCTH. 1
HezaBucumblie coobITHS
54 ®opmyia MOJHOU BEPOSITHOCTH. 1
55 [Tonstue pynkuuu u ee rpaduxa 1
56 OyHkuus y=x" 1
57 [ToHsiTHE KOpHA CTENEHU N 1
58 KopHu ueTHOM 1 HEUeTHOU creneHei 1
59 Apudmerndeckuii KOpeHb 1




60 CBolicTBa KOpHEW CTENEHU N 1

61 Crenens ¢ pallMOHATBHBIM MTOKa3aTeIeM 1

62 CBolicTBa CTENEHH C pAlIMOHATBHBIM |
NIO0Ka3aTelneM

63 [TonsaTHe npenena nociuen0BaTeIbHOCTU 1

64 beckoneuHo yObIBaromias reoMeTpruiecKas 1
nporpeccust

65 Yucno e 1

66 [TonsiTve cTeneHy ¢ UpPaMOHATEHBIM 1
IIO0Ka3aTelleM

67 [Noka3zatenbHast QyHKIHS 1

63 KontponsHas padora «Kopens n—oit 1

crenieHH. CTeNneHb NOJ0KUTENBHOIO YU CIIa

69 [Tonsarue norapugpma 1

70 [Tonsarue norapugma 1

71 CsoiicTBa norapumMon 1

72 CaoiicTBa siorapudgmoB 1

73 Jlorapudmuueckas GyHKIUSA 1

74 [Ipocreiimue noka3areabHble YPaBHEHUS 1

75 [Tpocreiimue norapudpmMuyeckue ypaBHEHUS 1

76 YpaBHezm;I, CBOJAILIMECS K IPOCTEHIINM 1
3aMEHON HEM3BECTHOTO

77 [Ipocreiimne nokasarenbHble HEPABEHCTBA 1

78 [Ipocreiimue norapugmuyeckue 1
HEPaBEHCTBA

79 HepaBeHCTBa, CBOJAIINECS K MPOCTEUIINM |
3aMEHON HEM3BECTHOTO

80 KontponsHas padora «IlokazatenbHble 1 1




JorapuMuyuecKkre ypaBHEHUS U
HEpaBEHCTBA»

O0001IEHUE U CUCTEMATU3 AU

81 [TokasaTenbHbIE U TOrapru(pMUIECKUE
YPaBHEHHUs U HEPABEHCTBA

82 KomOunaTopHOE MpaBuiio yMHOKEHUS

83 [lepecranoBku U dakTopua

84 YHucno coueranui

35 Tpeyronpauk [ackans. @opmyna GmHOMA

Herorona

[leprieHAMKYISIPHOCTD MPAMOU 1

86 IJIOCKOCTH: TIEPIIEHIUKYJISIPHBIC MPSIMBIE B
IIPOCTPAHCTBE

27 [Ipsmbie mapasienbHbIe U
NEePHEHAUKYIISIPHBIE K ITIOCKOCTH

28 [IpsimMble napaienbHbIC U
NEPIEHIUKYIIPHBIE K IIJIOCKOCTH

29 [Ipr3Hak nepneHIuKyJISIPHOCTH IPSIMOK U
IIJIOCKOCTH

90 [Ipu3Hak nepnesguKyJIIPHOCTH IPAMOM U
IIJIOCKOCTH

91 TeopeMa 0 IpsIMOM ITEPIIEHAUKYIIIPHOU
IJIOCKOCTH

9 Teopema o mpsiMON EPIEHANKYIISIPHON
IIJIOCKOCTH

93 TeopeMa 0 IpsIMOM ITEPIIEHAUKYIIIPHOU
IIJIOCKOCTH

94 [IeprieHAUKYISp U HAKIIOHHBIE: PACCTOSTHUE




OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHHE OT
MPSMOM 10 TIIIOCKOCTH

95

[IeprieHAUKYISp U HAKIIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

96

[TepieHaAUKYIIAp M HAKIIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 INIOCKOCTH, PACCTOSHUE OT
IIPSIMOM 10 IIJIOCKOCTH

97

[TepneHaAUKYISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 TUNIOCKOCTH, PACCTOSIHUE OT
MPSMOM J10 TIIIOCKOCTH

98

VYIu1bl B IPOCTPAHCTBE: YIOJl MEXAY NMPSIMON
U TUIOCKOCTBIO

99

JIByrpaHHBIN yroJi, TMHEHHBIN yroil
JBYTPAHHOIO yIJla

100

JIByrpaHHbIN yroJi, TMHEUHBIN yroJl
JIBYTPaHHOIO yria

101

[leprieHUKYISIPHOCTD INIOCKOCTEN:
HNpHU3HAK HEPIECHIUKYIIPHOCTH IBYX
IUIOCKOCTEHN

102

[leprieHUKYISIPHOCTD INIOCKOCTEN:
HNpHU3HAK HEPIECHIUKYIIPHOCTH IBYX
IIJIOCKOCTEN

103

[leprieHAMKYIASIPHOCTD IIOCKOCTEM:
HNpHU3HAK HEPIECHIUKYIIPHOCTH IBYX
IJIOCKOCTEN

104

Teopema o Tpéx nmeprneHANKYIIpax

105

TeopeMa 0 TpEX nmepHneHIUKYISIPax




106 Teopema o Tpéx nepneHauKyIsIpax
KoHTponbHast paboTta 1mo Temam
107 "TleprieHAUKYISIPHOCTD NMPSIMBIX U
iockocTe" u "YTIibl MeXAy OpSIMBIMU U
II0CKOCTIMU"
108 CuHyc, KOCHHYC ¥ TAHT'€HC YUCJIOBOTO
apryMeHTa
109 CuHyc, KOCHHYC ¥ TAaHT'€HC YHCIIOBOTO
apryMeHTa
110 ApKCUHYC, apKKOCUHYC U apKTaHI€HC
YHCIJIOBOTO apryMeHTa
11 ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,
112 onpeaeIeHue TPUTOHOMETPUUECKUX
(yHKLUI YUCIOBOrO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,
113 OINpEeICICHUC TPUTOHOMETPHUUCCKHUX
(GYHKLINI YUCIOBOTO apryMEHTa
114 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
115 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1
116 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
117 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1
118 [IpeobpazoBanue TPUTOHOMETPHUUECKUX
BBIPAXEHUI
119 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIpa)KEHUI
120 [IpeobpazoBanne TPUTOHOMETPHUUECKUX




BBIPAKECHUI

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX

121 5 1
BBIPAXEHUI
127 [IpeobpazoBaHre TPUTOHOMETPUUECKUX 1
BBIPAXKEHUIN
123 Pewienne TpUroHOMETPUYECKUX YPAaBHEHUM 1
124 Pemenue TpuroHoMeTpUYECKUX YpaBHEHUM 1
125 PewieHne TpUroHOMETPUYECKUX YPAaBHEHUM 1
126 Pemenue TpuroHoMeTpUYECKUX YpaBHEHUM 1
127 PemieHne TpUroHOMETPUYECKUX YPAaBHEHUU 1
128 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUM 1
KonTtponsHas padora no teme "dopmyIbl
129 TPUTOHOMETPUHU. TPUTOHOMETPUUECKHE 1
ypaBHEHUS"
[loHsiTHE MHOTOI'paHHUKA, OCHOBHBIE
130 3JIEMEHTHl MHOTOI'PaHHUKA, BBIITYKJIbIE U |
HEBBIITYKJIblE MHOTOTPAHHUKH; Pa3BEPTKA
MHOTOIPAHHHUKA
[Ipu3ma: n-yrosnbHas npu3Ma; rpaHu U
131 OCHOBaHUs IPU3MBL; IIpsiMasi U HaKJIOHHAast |
npu3Mbl; OOKOBas U TOJIHAS TIOBEPXHOCTh
IPU3MBI
132 [Tapannenenunen, NpsMOYTOIbHBIN |
napasulesIenuIle]l U ero CBOMCTBa
[Iupamupa: n-yroiapHas NUpaMuia, TPaHU U
133 OCHOBaHUE MUPaMUJIbl; OOKOBAsI U MOJIHAS 1

MOBEPXHOCTb TUPAMHU/IBL; IPABUIIbHAS U
yCceuE€HHas MUpamMuaa




134

[IpaBusibHBIE MHOTOTPAHHUKU: TTIOHSATUE
MPAaBUJIBHOTO MHOTOTPAHHUKA; TPaBUJIbHAS
npu3Ma U NpaBuiIbHAS IHPaAMKIA;
IpaBUJIbHAS TPEYTOJIbHAS MUpAaMUAA U
MPAaBUIBHBIN TeTpadip; KyO

135

[IpencraBnenue o MpaBUIBLHBIX
MHOTOTPaHHHUKAX: OKTadAp, AOJEKadIp U
HUKOCadIP.

136

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOUYKH, IIPSIMOM, INIOCKOCTH.
DNEeMEHTH CUMMETPUH B TUpaMuax,
napajuienenunenax, npaBuIbHbIX
MHOI'OIPaHHHUKaX

137

Brruncnenune 31eMeHTOB MHOT'OI'PpaHHUKOB:
p€Opa, TuaroHasu, yrisl

138

[Tnomaas 60KOBOWM MOBEPXHOCTH M MTOTHOM
MOBEPXHOCTHU MPSMOM TIPU3MBI, TUTOIIA/Ib
OCHOBaHHUH, TeopemMa 0 OOKOBOI
IIOBEPXHOCTHU MIPSIMOM IPU3MBI

139

[Tnomaas 60KOBOM MOBEPXHOCTH H
MOBEPXHOCTH MPABUIILHON MUPAMHUIBI,
TeopeMa O TUIOIIaIi OOKOBOM MOBEPXHOCTH
YCEUYEHHOW MUPAMUIBI

140

O6006menue: "MHororpaHHuKT"

141

TTousaTue 00 00BEME

142

O0BEM TUpamMuIbI

143

O06BEM nupamMuIsl

144

O0BEM TUpamMuIbI

[N [ GRS [ GG - —




145 O0BEM TUpaMuIbI 1

146 O0BEM TIpU3MBI 1

147 O06BEM npu3MBbI 1

148 O06BEM npu3MBbI 1
KoHnTtponbHas paborta mo Teme

149 "MuororpanHukd. OOBEMBI 1
MHOTOTPaHHUKOB"
BunapHblIii ciry4aiiHbIN ONBIT (MCTIBITAHUE),

150 ycnex u HeyAauda. HezaBucumeie |
ucnbitanus. Cepusi HE3aBUCUMBIX
UCIBITAaHUH /10 TIEPBOTO ycrexa

151 Cepus HE3aBUCUMBIX UCTIBITAaHUN bepHynnu 1
Cepust HE3aBUCUMBIX MCITBITAHUM.

152 [IpakTuyeckast paboTa ¢ UCIIOIB30BAaHUEM 1
AIEKTPOHHBIX TAOJIHII

153 CiyyaliHasi BeTMYrMHA 1

154 Pacnpenenenue BeposatHocTen. Juarpamma 1
pacnpeneneHus

155 CymMa 1 IpOU3BEICHUE CITyYalHbIX 1
BEJIMYUH

156 CyMMa 1 IpOU3BEICHUE CITyYalHbIX 1
BEJIMYUH

157 [IpuMeps! pactipeiesIeHHi, B TOM 4HUCIIE 1
reoMeTpHUIecKoe U OMHOMHAIBHOE

158 [Ipumepsl pacripeiesieHuil, B TOM YUCIe 1
reoMeTpHYecKoe U OUHOMHUATIEHOE

160 [ToBTOpenue: CteneHs ¢ LENbIM 1




nokazarenem. CtangaptHas opmMa 3arnucu
NEUCTBUTEILHOTO YUCIA

IToBTOpenue: Mcnonb3oBanue NOAXOASAIIEH
161 (dopMBI 3anMCH ACHCTBUTETBHBIX YHCET IS
peuieHus NpakTUYECKUX 3a1a4 U

MPCACTAaBJIICHUA JaAHHBIX

[ToBTopenue: CrenenHast GyHKITUS C
162 HATYpaJIbHBIM U LIE€IBbIM ITOKa3areneM. E€
CBOWCTBA U rpaduK

O0001Ienre, cucTeMaTH3aIs 3HAHNUH 3a
163 Kypc MaTeMaTuku 10 Knacca

O0001enue, cucreMaTH3amus 3SHAHUH 3a
164 Kypc Matematuku 10 knacca

O0001enue, cucreMaTH3amus 3SHaHUH 3a
165 Kypc Marematuku 10 kmacca

O0001Ienre, cucTeMaTH3aIis 3HAHUH 3a
166 Kypc Marematuku 10 kmacca

O0001enue, cucreMaTH3amus 3SHAHUH 3a
167 Kypc Matematuku 10 kmacca

O0001enue, cucreMaTH3amus 3SHAHUH 3a
168 Kypc Matematuku 10 knacca

169 ITA KontponpHas paboTa

170 O0001enue, cucreMaTH3amus 3SHAHUH 3a

Kypc MatemaTtuku 10 kinacca




OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME
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11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
Ne aTra H(ppoBbIE
n/n Tema ypoxa Bcero Konrpoakueie  Ipaxruiecikue i[?sy‘leﬂﬂﬂ :ﬁ[?aI;OBaTeJIbeIe
padoTsI padoThI pecypen
1 DneMeHTapHbIe PYHKITUN 1
) Ob6nacTh onpeneneHus 1 00JIaCTh H3MEHEHUS )
¢ynkunu. OrpaHu4eHHOCTh PYHKIUU
3 YeTHOCTh, HEYETHOCTD, IEPUOTUIHOCTh 1
byHKIIIN
4 [IpomexyTku Bo3pacTaHusi, yObIBaHUS, 1
3HAKOMOCTOSIHCTBA U HYJIU (PYHKIIMH
5 HccnenoBanue GyHKIHA U TOCTPOCHUE UX 1
rpapuKoB
6 OcHOBHBIE CTIOCOOBI TPE0OPa3OBaHUS 1
rpapuKoB
7 [Tonstue npenena Gyakauu. OMHOCTOPOHHKE |
npeesbl
8 CaoiicTBa nipeaenoB HyHKIHHA 1
9 [TonsiTre HENPEPHIBHOCTH (DYHKITMH 1
10 HenpepbIBHOCTH 371€MEHTapHBIX (QYHKLIUI 1
11 [TonsTue obpatHO¥ HyHKIIHH 1
v KonrtponsHas padora no teme "®@yHKINHU, UX 1 1
CBOICTBa U TpaduKH «
13 Hunuaapudeckasi MOBEPXHOCTb, 00pa3yromye 1
HWIMHIPUYECKON TTOBEPXHOCTH, OCh




L[HJIHH[[pH‘-IGCKOfI IMMOBCPXHOCTU

14

[unuaap: ocHOBaHUS U OOKOBas
HOBEPXHOCTb, 00pa3ylomas 1 0Ch; IUIOLIAb
OOKOBOH U MOJIHOM MTOBEPXHOCTU

15

N3o0pakeHne MuIMHApPa Ha TUIOCKOCTH.
Pazpéprka nmmmnapa. CeyeHus HuIMHIpa
(TUTOCKOCTBIO, MapauIeIbHON WITH
NEPIEHIUKYJIIPHON OCH LIMIIMHAPA)

16

Konunyeckast noBepXxHOCTh, 00pazyloliue
KOHUYECKOM MOBEPXHOCTH, OCh U BEpILIMHA
KOHUYECKOU MOBEPXHOCTH

17

Konyc: ocHOBaHMe U BepiInHa, 00pa3yromas
M OCh; IUIOIIAaAL OOKOBOI M IMOJIHOM
MMOBEPXHOCTH

18

VY ceu€HHBIN KOHYC: 00pa3yIoe U BHICOTA;
OCHOBaHHUS U OOKOBast MOBEPXHOCTh

19

N3006paxkeHne KoHyca Ha MIO0CKOCTH.
Pa3BépTka konyca. CeueHust KOHyca
(TII0CKOCThI0, MapajuieIbHOW OCHOBaHUIO, U
MIJIOCKOCTBIO, TPOXO/ISIIEN Yepe3 BEPIINHY)

20

Cdepa u map: neHTp, paauyc, 1namerp;
TUTOIIAb IOBEPXHOCTH CHEpHI

21

B3aumMHoe pacrionoxxenue chepsl u
IUTOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe;
I01maab chepol

22

N3ob6paxenue chepsl, mapa Ha MIOCKOCTH.
Ceuenus mapa

23

KomOunanwms Ten BparieHus u




MHOT'OT'PaHHUKOB

KomOunanwms Ten BparieHus u

24
MHOTOTPaHHUKOB
MHororpaHHuK, OMMCaHHBIA OKOJIO cephr;

25 cdepa, BIUCaHHass B MHOTOTPAHHUK HJIH B
TEJIO BPALLEHUS
MHororpaHHuK, OIMCAaHHBIN OKOJIO chepsl;

26 cdepa, BIUCaHHass B MHOTOTPAHHUK HJIU B
TEJIO BPALLEHUS

7 KonrtponsHas pabora no temam "Terna
BpauieHus"

28 [TpousBognas GyHKIH

29 [TpousBonHas GyHKIUU

30 ['eomerpuuecknii u GU3NIECKUN CMBICT
MIPOU3BOAHOMN

31 ['eomerpuueckuii u GU3NIECKUI CMBICT
MPOU3BOAHOMN

32 [Tpon3BoHBIE ANIEMEHTAPHBIX (QYHKIUN

33 [Tpon3BoaHBIC S7IEMEHTAPHBIX (DYHKITHI

34 IIponsBoHast CyMMBI, IPOU3BEACHMUS,
Y4acTHOTO (DyHKIIMN

15 [Ipou3BoaHasE CyMMBI, IPOU3BEACHMUS,
94acTHOTO (DyHKIMN

16 [Ipon3BoaHasE CyMMBI, IPOU3BEACHMUS,
4acCTHOTO ()yHKIIUHA

37 IIpuMeHeHre IPOU3BOIHOMN K UCCIIEA0BAHUIO

(GyHKIMH HAa MOHOTOHHOCTB U 9KCTPEMYMBI




IIpuMeHeHne IPOU3BOIHOMN K UCCIIEA0BAHUIO

38 (GyHKIMH HAa MOHOTOHHOCTb M 9KCTPEMYMBI

39 IIpuMeHeHne IPON3BOIHOMN K UCCIIEA0BAHUIO
(GyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI

40 [IpumeneHnne npou3BOHOM K UCCIIEA0BAHUIO
(GyHKIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI

A1 Haxoxxnenne HanOoJIbIIEro 1 HAMMEHBIIETO
3Ha4eHUs QYHKIUU Ha OTpE3Ke

4 Haxoxxnenne HanOoJIbIIEero 1 HAMMEHBIIETO
3Ha4YeHus1 QYHKLIHUU Ha OTpE3Ke

43 Haxoxxaenune HanOoIbIIero 1 HAMMEHbIETO
3Ha4eHUs QYHKIUU Ha OTpE3Ke

44 Haxoxxnenne HanOoJIbIIEro 1 HAMMEHBIIETO
3Ha4YeHUs1 QYHKLIHUU Ha OTPE3Ke

45 Haxoxxnenne HanOoJIbIIEro 1 HAMMEHBIIETO
3Ha4YeHUs1 QYHKLIHUU Ha OTPE3KE

46 Haxoxxaenune HanOoIbIIero 1 HAMMEHbIETO
3Ha4eHUs QYHKIIUU Ha OTpE3Ke
[Ipumenenne npou3BOIHOM 11l HAXO0XKACHUS
HAWIYYIIEro PeIeHUs] B IPUKIIaIHBIX

47 3ajavax, IJIsl ONpEAeIeHUs CKOPOCTH
nporiecca, 3alaHHOro (GopMyJoN Hiu
rpadgukom

43 KonrtponsHas padora no teme "[IponsBoanasi.
IIpumenenue npon3BogHON"
[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIH

49 3HaHUU. Ciry4aiiHbl€ OIBITHI U BEPOSTHOCTU

ciyyaitHbIX coObITHi. Cepry He3aBUCUMBIX




HUCIILITAHUN

50

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIHS
3HaHUU. CiryyaiiHble OIBITHI U BEPOSTHOCTU
ciyyaitHbIX coObITHi. Cepuy He3aBUCUMBIX
WCTIBITAHU I

51

[ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3AIIH
3HaHui. CiydailHbIe ONBITH U BEPOATHOCTH
ciyyaitHbIX coObITHi. Cepry He3aBUCUMBIX
HUCTIBITAHU I

52

[ToBTOpEHME, 0000IIIEHNE, CHCTEMATH3 AL
3HaHui. CydailHbIe ONBITH U BEPOATHOCTH
cimydaiHbIX coObITH. Cepun HE3aBUCUMBIX
HUCTIBITAHU I

53

[TpuMepbl MPUMEHEHUS] MATEMAaTHIECKOTO
OKMJIaHUs (CTpaXOBaHHE, JTOTEPEs)

54

MarteMaTuueckoe OXKUJaHHUC CYMMbI
CJIy‘-IElfIHBIX BCJINYHUH

55

MatemMaTuyeckoe 0XKUgaHue
FGOMeTpI/IquKOI‘O n 6I/IHOMI/IaJIbHOI‘O
pacrpeeneHuin

56

MateMaTnyeckoe OKUgaHue
r€OMETPUUYECKOTO U ONHOMHUATBLHOTO
pacrnpeneneHuit

57

[TepBooOpaznas. Tabnuia nepBooOpa3HbIX

58

ITepBooOpaznas. Tabnuma nepBooOpa3HbIX

59

WHuTerpai, reoMeTpudeckuii 1 PU3nIECKuin
CMBICJI UHTETpaja

60

WuTerpan, reoMeTpuueckuil 1 (pru3nyecKuii




CMBICJI MHTCIpaJia

WHuTerpai, reoMmeTpudeckuii 1 Pu3nIeCKuii

61 CMBIC]T HHTETpaja

6 Brruncnenmne unrerpana no ¢popmyiie
Herorona—JleitOaumna

63 Brruncnenue uaterpana mo hopmyie
Herorona—IJleitOnura

64 Brruncnenune unrerpana no ¢popmyiie
Herorona—IJleitOnuna

65 Brruncnenmne unrerpana no ¢popmyiie
Herorona—JleitOaumna
KonrponsHast pabora o Teme

66 «[lepBooOpa3znas. MuTerpan u ero
MIPUMECHECHHE)

67 [Tonstre 06 06béMe. OCHOBHBIE CBOKCTBA
00BEMOB TeT

68 O0BEM UIMHIpA, KOHYCa

69 O06BEM mapa u rwiomaas cheps
[TogoOHBIE TENa B MPOCTPAHCTBE.

70 COOTHOLIECHUS MEXY TUIOMIAISIMHI
MMOBEPXHOCTEH, 00bEMaMK MOIOOHBIX TEIT

71 Kontponbras padota mo teme "O6bembl Ten"

72 Jlucniepcus ¥ CTaHAAPTHOE OTKJIIOHEHHE

73 Jucnepcus U CTaHIAPTHOE OTKJIIOHEHUE

74 Jlucriepcuu reoMeTpuvIecKoro u
OMHOMHUATBHOTO PACIIPEICTICHIS

75 [IpakTrueckas paboTa ¢ UCTIOJIb30BaHUEM




ANEKTPOHHBIX TAOIHI]

76 PaBHOCHIIBHBIEC TpEOOpa30BaHMs ypaBHEHUM 1
77 PaBHOCHIIBHBIE TPEOOpa30BaHNs HEPABEHCTB 1
78 IlonsTHE ypaBHEHUS-CIEACTBUS 1
79 Bo3Benenue ypaBHEHHS B YETHYIO CTEIICHb 1
20 [TorennupoBanue sorapuMuIecKux )
YpaBHEHUU
21 Jpyrue npeobpazoBaHusi, IPUBOIAIINE K |
YPAaBHEHUIO CIIEICTBUIO
22 [TpuMeHeHne HECKOIBKUX peoOpa3oBaHuii, 1
MPUBOJSAIINX K YPABHEHHUIO CIIEJICTBUIO
23 PaBHOCWIIBHOCTH ypaBHEHUIN U HEPABEHCTB 1
CUCTEMaM
84 Pemienue ypaBHEeHHI ¢ TOMONIBIO CUCTEM 1
85 Pemienue ypaBHEeHUM ¢ TOMOIIBIO CUCTEM 1
86 Pemenue HepaBeHCTB ¢ MOMOIIBIO CUCTEM 1
87 Pemienue HepaBeHCTB € MOMOILBIO CUCTEM 1
88 PaBHOCHUIIBHOCTH ypaBHEHUI HA MHOXKECTBAaX 1
89 Bo3zBeneHue ypaBHEHUS B UYETHYIO CTENIEHD 1
90 PaBHOCHUIIBHOCTH HEPABEHCTB Ha MHOKECTBAX 1
91 Bo3zBeneHne HEpBEHCTBA B YETHYIO CTENEHb 1
92 VYpaBHEHUSI ¢ MOYJIIMU 1
93 HepaBenctBa ¢ Mmogynsamu 1
94 MeTo MHTEpPBAJIOB ISl HEIPEPHIBHBIX )
byHKIII
95 KontponbHas padota mo TemMe «MeTo bl |

pellIeHrs ypaBHEHUN U HEPABEHCTB)»




96

PaBHOCHWIBHOCTH CUCTEM

97

CucreMa-ciencTBue

98

Merto1 3aMEHBI HEU3BECTHBIX

99

CucreMbl TMHENHBIX YpaBHEHUN

—_— | | |

100

Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIIbIO
CHUCTEMBI IMHEHHBIX YPaBHEHU

101

Cucremsl 1 COBOKYITHOCTH LCJIBIX,
palluOHAJIBHBIX, UPpPALIMOHAIBbHBIX,
MOKa3aTeIbHBIX, JOTapH(PMUIECKIX
YpaBHEHUI U HEPABEHCTB

102

CucreMsbl ¥ COBOKYITHOCTH LIETBIX,
palMOHAIBbHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHBIX, JOTapHU(pPMUIECKIX
YPAaBHEHUN U HEPABEHCTB

103

CucreMsbl ¥ COBOKYITHOCTH LIETIBIX,
palMOHAIBbHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHBIX, JOTapH(PMUIECKIX
YPAaBHEHUN U HEPABEHCTB

104

Hcnons3zoBanne rpadukoB GyHKITAN JTsT
peLIeHUs] ypaBHEHUN U CUCTEM

105

Hcnons3zoBanne rpadukoB GyHKITAN JTsT
peleHHs YPaBHEHHI U CHCTEM

106

IIpuMeHeHne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX

3a7a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HayKu

Y peaJbHOU KU3HU

107

KonTpomnpHas padora o teme « CUCTEMBI
YPaBHEHHUI»




108

BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

109

CrnoskeHne 1 BEIYATAaHHUE BCKTOPOB

110

YMHOkEHUE BEKTOpa Ha YHUCIIO

111

PasnosxeHne BekTopa 1o TpéM
HEKOMIUTaHapHbIM BekTopaM. IIpaBuiio
napajuieienunesa

112

Pemenue 3anay, CBSI3aHHBIX C MPUMEHEHUEM
MpaBWI IEUCTBUM C BEKTOPAMH

113

IIpssMoyronbHas cucTeMa KOOPAUHAT B
npoctpancTBe. KoopauHaTs! BeKTOpa.
[Ipocreiimme 3a1a4n B KOOpAUHATAX

114

VYron mexay BekTopamu. CKansipHOE
MIPOU3BE/ICHNE BEKTOPOB

115

Brruncnenue yrioB Mexy NpsIMbIMU U
IIJIOCKOCTSIMU

116

KoopanHaTHO-BEKTOPHBINA METOT TPU
pEIIeHNH TeOMEeTPUUYECKUX 3aa4

117

KonTponbHas padota mo Teme "BekTopsl 1
KOOpJUHATHI B IPOCTPaHCTBE"

118

IlocnegoBaTeNnbLHOCTH, CIIOCOORI 3aJaHuUs
nocieqoBaTeIbHOCTEH. MOHOTOHHEIE
MOCJIEAOBATEIHLHOCTH

119

Apudmerndeckas 1 reoMeTpuIecKas
nporpeccuu. Mcnonp30BaHne IPOTPeCcCUn
IUTSL PEIICHUST PeATbHBIX 33124 MPUKIaTHOTO
Xapakrepa

120

beckoneuHo yOBIBaromasi reoMeTpruIecKast
nporpeccusi. Cymma 6€CKOHEUHO




yOBIBaIOIIEH reOMETPUUECKOI POrpeccuu

121

dopmyra CIoKHBIX MTPOLEHTOB

122 @opMyi1a CII0KHBIX IIPOLIEHTOB

123 HarypanbHble u 11enble yuca B 3aja4ax u3
peanbHOU KU3HU

124 HarypanbHble U 1ienble yncia B 3aa4ax u3
peanbHOU KU3HU

125 HarypanbHble u 11enble 4yuca B 3aja4ax u3
peanbHOU KU3HU

126 [Ipu3HaKu J€TMMOCTH LIEJIBIX YUCEN

127 [Ipu3HaKu JeTMMOCTH LIEIBIX YUCEN

128 [Ipru3HaKy IETMMOCTH LEJIBIX YUCEN

129 3akoH O0oJpIIUX unces. BeiOoOpouHbIil MeTOT
HUCCIIEIOBAHNN

130 3aKkoH OONBIINX YKceN. BRIOOpOUHBIH MEeTO
HCCIIeOBaHU

131 [IpakTrueckas paboTa ¢ UCTIOJIb30BaHUEM
ANEKTPOHHBIX TAOJIHII
[Ipumepsl HENMPEPHIBHBIX CIyYaTHBIX

132 BeJIMYMH. OYHKIHS IIOTHOCTH
pacnpenenenusi. PaBHomepHoe
pacrpeiesieHHe U €ro CBOMCTBa
IIpuMepsl HENPEpBIBHBIX CIIy4alHbIX

133 BeJIMYMH. OYHKIHS IIOTHOCTH
pacnpenenenusi. PaBHomepHoe
pacrpeniesieHHe ¥ €ro CBOMCTBa

134 3ajauu, TpUBOASIINE K HOPMAJIbHOMY

pacnpenenennto. PyHKIUA INIOTHOCTH U




CBOMCTBAa HOPMAJILHOT'O PaCIpeIEIICHUS

135

[TpakTudeckast paboTa ¢ HCIIOIb30BAHHEM
ANEKTPOHHBIX TAOJIHII

136

[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS
3HaHui. OCHOBHBIE PUTYPHI, (DAKTHI,
TEOpPEMBI Kypca IIaHUMETPUHU

137

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
3HaHui. OCHOBHBIE PUTYPBI, (DAKTHI,
TEOpPEMBI Kypca IIAaHUMETPUHU

138

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
3HAHUH. 3az[atm IJIAaHUMCTPHUU U MCTOAbBI UX
peueHus

139

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS
3HaHHI>'I. 3az[atm HJIaHI/IMeTpI/II/I U METOABI UX
perenust

140

[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS
3HaHui. OCHOBHBIE PUTYPHI, (DAKTHI,
TEOPEMBI Kypca CTepEOMETPHU

141

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
sgagui. OnucarenpHast CTATUCTUKA

142

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
3HaHui. OnucaTenbHas CTAaTUCTHKA

143

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS
3HaHUU. OTBITHI C PABHOBO3MOKHBIMH
BHGMGHTapHBIMI/I CO6BITI/ISIMI/I

144

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AITUS
3HaHUM. OTBITHI C PABHOBO3MOKHBIMH
AJIEMEHTapPHBIMUA COOBITUSIMHU




145

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
3HaHUH. Berancienne BeposSTHOCTEH COOBITHI
¢ mpuMeHeHueM (hopmys U rpaduaecKux
METOJIOB (KOOpIMHATHAs MpsAMas, I1epeBo,
nuarpaMmma Disepa)

146

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
3HaHUH. Berancienne BeposSTHOCTEH COOBITHI
¢ mpuMeHeHueM (hopmys U rpaduaecKux
METOJIOB (KOOpIMHATHAs MpsAMas, I1epeBo,
nuarpaMmma Disepa)

147

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
3HaHWH. Berancienrne BeposSTHOCTEH COOBITHI
¢ mpuMeHeHueM (hopmys U rpaduaecKux
METOJIOB (KOOpJIMHATHAs NpsAMas, I1epeBo,
nuarpaMmma Disepa)

148

[ToBTOpenue, 0000IIEHNE U CUCTEMAaTH3AIHS
3HaHWH. Berancienrne BeposSTHOCTEH COOBITHI
¢ mpuMeHeHueM (hopmys U rpaduaecKux
METOJIOB (KOOpJIMHATHAs MpsAMas, I1epeBo,
nuarpamma Disepa)

149

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
3HaHui. CiydaiiHble BEJTUYUHBI U
pacnpezeneHus

150

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
3HaHuU. CiryyaiiHble BEJIMYUHBI U
pacrpeneneHus

151

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
3HaHUU. MaTemMaTH4ecKoe OKUJaHue
CIIy4alHOM BEIMYHHBI




[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS

152 3Hagui. MaTteMaTudecKoe OKUIaHue
CIIy4aifHON BEJTMYMHBI

153 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIUS
3HaHUU. YpaBHEHUSA

154 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3AIIH
3HAHUU. Y paBHEHUS

155 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HAHUU. Y paBHEHUS

156 [ToBTOpenue, 0000IIEeHNE, CUCTEMAaTH3AIUS
3HaHUU. YpaBHEHUSA

157 [ToBTOpEHME, 0000IIIEHNE, CHCTEMATH3 AL
3HAHUU. Y paBHEHUS

158 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIUS
3HAHUU. Y paBHEHUS

159 [ToBTOpenue, 0000IIEHNE, CUCTEMAaTH3AIUS
3HaHuil. HepaBeHcTBa

160 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3 AL
3HaHuil. HepaBeHcTBa

161 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIUS
3HaHuil. HepaBeHcTBa

162 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIUS
3HaHui. HepaBeHcTBa

163 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIH
3HaHUU. CUCTeMBbl YpaBHEHUI

164 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIUS
3HaHUM. CUCTeMBbl YpaBHEHUM

165 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS




3HaHui. OyHKUIUH

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIHS

166 N 1
3HaHui. OyHKUUH

167 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3AIIH 1
3HaHui. DyHKIUH

168 HToroBast KOHTpOJIbHAs paboTa 1
O0o001eHue, cucTeMaTH3alks 3HaHUH 3a

169 KypcC aJireOpbl ¥ Hadall MaTeMaTHIeCKOTO 1
anamm3a 10-11 knaccos
O0o001enue, cucTeMaTH3alus 3HaHUH 3a

170 Kypc aJireOpbl ¥ Hadall MaTeMaTHIeCKOTO 1

again3a 10-11 xiaccos

170







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
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Marematuka: anredpa U Hayajaa MaTeMaTHYeCKoro aHaiusa, reometpusi, 10
kiacc/ Hukonbckuii C.M., [loranoB M.K., AkiinonepHoe 00111eCTBO
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Martemaruka: anreOpa 1 Hayajia MaTeMaTHYECKOTO aHanu3a, reomeTpus, 11
knacc/ Huxonbckuii C.M., [TotanoB M K., Akuinoneprnoe 0611ecTBo
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