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IHHOACHUTEJIbBHAS 3AIINCKA

VYuebublil Kypc «Aiuredpa M Hayajla MaTeMaTHYECKOro aHaJIM3a» sBISAETCS OJHUM M3 Hauboee
3HAYMMBIX B [IPOrpaMMe CPEHEro 001ero oopa3oBanus, MOCKOJIbKY, C OJHON CTOPOHBI, OH 00eCIIeunBaeT
MHCTPYMEHTAJIbHYIO 0a3y AJs M3y4eHHs BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C APYrod CTOPOHBI,
(dopmupyeT JIornyeckoe U abCTPaKTHOE MBIIUICHHE y4YallluXcs Ha ypOBHE, HEOOXOIUMOM JIJIsl OCBOCHUS
MHGOPMATUKH, OOIIECTBO3HAHUS, UCTOPHUM, CIIOBECHOCTHM M JPYIMX IUCLMIUIMH. B pamkax JaHHOTO
yueOHOro Kypca oOydaroluecs OBJaJIeBAIOT YHHBEPCAJIBHBIM SI3BIKOM COBPEMEHHOH HayKH, KOTOpas
(bopMyIHMpyeT CBOU JOCTHKEHMS B MaTeMaTHUeCKOM (opme.

VY4eOHblil Kypc anreOpbl ¥ Haual MaTEMAaTHYECKOTO aHATM3a 3aKJIaIbIBAET OCHOBY JIJIsl YCIIEIITHOTO
OBJIa/ICHUS 3aKOHAMHU (PU3UKH, XMUMUHU, OMOJIOTUH, TOHUMAHUS OCHOBHBIX T€HIEHIMH pa3BUTHS SKOHOMUKH
U OOIIECTBEHHOH >KU3HH, MO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HH(POBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIIOJIb30BaTh UX JAJIS JallbHeiero o0pa3oBaHusl U B OBCEJHEBHOM kU3HU. B
TO JK€ BpeMs OBJIaZicHue AaOCTPAaKTHBIMU M JIOTUYECKHM CTPOTMMU KOHCTPYKLUHSMU airedpbl H
MaTeMaTHYeCKOro aHajiu3a pa3BUBAET YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH MCTHUHHOCTD,
JIOKa3bIBaTh YTBEPKICHUS C IIOMOIIBIO HHIYKIIMU U PACCy IaTh I€AyKTUBHO, UCTIOIb30BaTh 0000IIEeHUE
Y KOHKpEeTH3allMIo, abCTparupoBaHue U aHAJIOTUIO, GOPMUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHHE.

B xone n3yuenus yueOHOTO Kypca «Anredpa U Hadaia MaTeMaTHIeCKOTO aHAITN3a» 00yJaroIrecs
II0JIy4arOT HOBBIN OIBIT PEIIECHUS MPUKIAIHBIX 3a/1a4, CAMOCTOSTEIBHOIO MOCTPOEHUSI MATEMAaTUYECKUX
MOJIENIEN peanbHBIX CHUTyalil, MHTEPHPETAlUU IOJYyYEHHBIX pELICHHUM, 3HAKOMSTCS C IpUMepamu
MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B IPUPOAE, HAYKE U UCKYCCTBE, C BBLIAIOIMMUCA MaTEMaTHYECKUMHU
OTKPBITUSIMHU U UX aBTOPAMH.

VYuebHblil Kypc 001agaeT 3HAUUTENbHBIM BOCIIUTATEIbHBIM MOTEHIMAIOM, KOTOPBIM peannsyercs
Kak yepe3 yueOHbIN MaTepual, CriocoOCTBYIOUINHI (hOPMUPOBAHUIO HAYYHOIO MUPOBO33PEHHS, TaK U Yepe3
cneun(uky y4eOHOH JeATeNbHOCTH, TpeOyromeld NpoJOKUTENbHOM KOHIEHTpAallud BHUMAaHUS,
CaMOCTOSITENIbHOCTH, aKKYpPaTHOCTH M OTBETCTBEHHOCTH 3a MOJIYUYEHHBIN pe3ysbTar.

B ocHoBe wMeroauku oOyueHHs anrebpe W HayajgaM MaTeMaTHYeCKOro aHaiu3a JIeKUT
JeSTeIbHOCTHBIN MPUHIUI O0yUEHUSI.

B crpykrype yuebHOro kypca «Anredpa M Hayajla MaTEeMaTUYECKOIO aHAJIN3a» BbIJEIEHBI
CIIEyIOIINE COJEpKaTeIbHO-METOANYecKre TUHUM: «Hucna u BeluMCIeHus», «DyHKIUU U rpaduxm»,
«YpaBHEeHUs U HepaBeHCTBa», «Hawama maremarnueckoro aHaimsa», «MHOXecTBa M Jornka». Bce
OCHOBHBIE COJIEpKATEeIbHO-METOANYECKHUE JIMHUM U3y4aloTCsd Ha MPOTSDKEHUU JBYX JieT oOydeHus Ha
YPOBHE CpeHero ooiiero oopa3oBaHus, €CTECTBEHHO JOMOJHAA JPYT Apyra U MOCTENEHHO HACHIIASCh
HOBBIMU TEMaMU U pazzienamu. JJaHHbIM yueOHbIH Kypc sBIsETCS HHTETPATUBHBIM, TOCKOJIBKY OOBEINHSET
B cebe coaepaHWe HECKOJbKMX MaTeMaTH4eCKHUX IMCLUMIUIMH, TaKUX Kak aiaredpa, TpUTOHOMETpus,
MaTeMaTHYeCKUi aHallu3, TeOpHsl MHOKECTB, MaTeMaTH4ecKas joruka u japyrue. [lo mepe Toro kak
o0yyaroluecs: OBJIaJIeBalOT BcE Oojiee MUPOKUM MaTeMaTHYECKUM almnapaToM, y HUX MOCIEI0BATEIbHO
dbopMupyeTcss U COBEpPUICHCTBYETCS YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJEib peaibHOM CUTyalluH,
NPUMEHSATh 3HAHUS, TOJyYEHHBIE TPU HU3YyUYEeHHHM Y4eOHOTO Kypca, I DPELIeHHs CaMOCTOSTENIBHO
chopMyITHPOBAaHHON MaTEMaTHYECKOM 3a7[a4d, a 3aTeM HHTEPIIPETUPOBATH CBOM OTBET.

ConepxxatenbHO-MeTOAMYeCKas JHHUA «Yucna M BBIYMCIEHHs» 3aBepuiaeT (HopMUpOBaHHE
HABbIKOB HCIIOJIb30BAHMSI JEMCTBUTEIBHBIX YUCEI, KOTOPOe ObLIO HaYyaTo Ha YPOBHE OCHOBHOI'O OOILEro
obpasoBanus. Ha ypoBHe cpennero obuiero o0pa3oBaHusi 0co60e BHUMaHHUE yJenseTcs: (GOpMUPOBAHHIO
HaBBIKOB PALMOHAJIbHBIX BBIUMCIECHHH, BKIIIOYAIOIUX B ce€0sl MCIIOJIb30BaHUE PA3IMYHBIX (OPM 3alucH
quciaa, YMEHHE JeNaTh MPHUKHUIKY, BBIIOJHATH NPUOIMKEHHBIC BBIYMCICHUS, OIICHWBATh YHUCIIOBBIC
BBIp@)XEHUS, paboTaTh C MaTEeMAaTUYECKMMM KOHCTAHTaMH. 3HAKOMbIE OOY4YaroLIMMCS MHOXECTBa
HaTypalbHbIX, LEJIbIX, PAlUOHAIBHBIX M JCHUCTBUTENBHBIX UHUCEN JOMOJHSIOTCS MHOMKECTBOM
KOMIUIEKCHBIX 4YHCel. B KakIoM u3 53THX MHOMXKECTB pacCMaTpUBAIOTCS CBOWCTBEHHBIC €My
cneunuyeckue 3a1a4u ¥ OIepaliu: JeJICHNUEe HaIell0, ONIEPUPOBAHUE OCTATKAMH HAa MHOKECTBE IIEIIBIX
qucen, 0co0ble CBOMCTBA PAallMOHANIBHBIX U UPPALMOHAIBHBIX YUCEN, apu(hMETHUECKUE ONEepallii, a TAKKe
U3BJICYEHHE KOPHS HATypaJbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX 4Hcenl. brarogaps



MOCJIEZIOBATEILHOMY PACIIMPEHUIO KpPYyra HCIOJIb3YEMbIX YHCENl U 3HAKOMCTBY C BO3MOXKHOCTSIMH HX
NPUMEHEHHS [T PeIICHUs Pa3InyHbIX 3a/1a4 (OpMUpPYeETCs MPEACTABICHHE O €IMHCTBE MATEMAaTUKU KaK
HayKd U e€ pojiu B MOCTPOCHHUU MOJEJEH peanbHOro MHpa, IIUPOKO HCHOJIB3YIOTCS 000OIIeHHEe U
KOHKpETH3aIusl.

Jlunust «YpaBHEHHsI U HEPaBEHCTBA» peaM3yeTcsi Ha MPOTSHKEHHHM BCEro OOY4YEHHsS Ha YPOBHE
cpeaHero odmero o0pazoBaHUs, MMOCKOJIBKY B KaXXAOM pasnene IIporpaMMbl mpenycMOTPEHO pelleHue
COOTBETCTBYIOIIMX 3a/ad. B pe3ynbTare oOyuaroiuecs: OBIaI€BAOT PA3NIUYHBIMU METOJAAMH PELICHUS
palMOHANBHBIX, HWPPAIMOHAIBHBIX, IOKA3aTEeNbHBIX, JOTAPUPMHUECKUX W TPUTOHOMETPUUYECKUX
ypaBHEHMIi, HEPABEHCTB W CHCTEM, a TaKXKe 3aJad, coJepkalux mnapamerpbl. [lomyueHHble yMeHUS
IIMPOKO HCIIOJIB3YIOTCSL TPH HWCCIEAOBAaHUHM (YHKIHMI C TOMOIIBIO IPOU3BOAHOM, NpPU PpEHICHUH
MPUKJIAJHBIX 33[a4 U 33[a4 Ha HaXOXJEeHHE HAauOONbIINX U HaMMEHBIIMX 3HadeHui QyHkuuu. Jlannas
cojiepKaTeNbHasl JMHHUS BKJIIOYAaeT B ce0s Takke (OPMHPOBAHWE YMEHHUH BBINOIHATH PAcuyEThl IO
dbopMynaM, peoOpa3oBaHUs PALMOHAIBHBIX, UPPAIIMOHATILHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHUM, a
TaK)Ke BBIPAXCHUH, COACPKAIIMX cTeneHu W Jyorapudmel. braromaps wusydeHuio anreOpandeckoro
MaTepuaga TPOUCXOAWT JajbHeillllee pa3BUTHE aITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHUS
ydammxcsi, (GOpMHUPYIOTCS HAaBBIKUA JCAYKTUBHBIX PacCyXKICHHH, pabOThl ¢ CHMBOJIBHBIMH (hOpMaMH,
MIpe/ICTaBJICHHs 3aKOHOMEPHOCTEN U 3aBUCUMOCTEH B BUJIC paBEHCTB U HEPABEHCTB. AnreOpa mpeziaraet
3¢ dEeKTUBHBIE WHCTPYMEHTHI JUIS PEUICHUs NMPAKTHUYECKUX M ECTECTBEHHO-HAYYHBIX 3a/a4, HArJISIHO
JIEMOHCTPHUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

ConepxarenbHo-MeToandeckas JTuHUS «DyHKIMKM U TpaduKim» TECHO MEPeIuieTaeTcs C APYTHMH
JUHUSAMH y4eOHOTO Kypca, MOCKOJbKY B KAaKOM-TO CMbICIE 3aHaéT TOCIEeI0BATEIbHOCTh H3YUYCHHS
Matepuaina. MizydeHue CTeneHHOM, ITOKa3aTeIbHOU, TOrapu(pMUIECKON U TPUTOHOMETPHYECKUX (PYHKIINH,
UX CBOMCTB U rpaMKOB, UCIIOJIb30BaHUE (DYHKIMHA Ul pelIeHns 3aa4 U3 ApYrux y4eOHbIX PeIMETOB U
peanbHON JKM3HU TECHO CBS3aHO KaK C MAaTEeMAaTHYECKUM aHAJIM30M, TaK M C PEHICHHEM ypaBHEHHH U
HepaBeHCTB. [Ipu 3TOM OosblIoe BHUMaHUE yaesseTrcs (OpMUPOBAHUIO YMEHUS BhIpakaTh (popMysiaMu
3aBHCUMOCTH MEXIy Ppa3IMYHBIMH BEIMYMHAMH, HCCIIEAOBATh IONyYEeHHBbIE (YHKIWH, CTPOUTH HX
rpaduku. Marepuan 3TOH cojepXkaTelbHON JMHUM HallelleH Ha pa3BUTHE YMEHHUH U HAaBBIKOB,
MO3BOJISIOMIMX BBIPAKaTh 3aBHUCHMOCTH MEXIy BEIMYMHAMH B PA3JIMYHON (opMe: aHATUTHUECKOH,
rpapudeckoil u crnoecHoil. Ero m3ydeHue crnocoOCTBYET pa3BUTHIO aJTOPUTMUYECKOTO MBIIUICHUS,
CIIOCOOHOCTH K 0000IICHUIO U KOHKPETU3AIUH, UCTIOIB30BaHUIO aHAJIOTHH.

ConepxatenbHast TuHUs «Havana MareMaTHuecKoro aHanu3a» NO3BOJISET CYIIECTBEHHO PaCIIuPUTh
Kpyr Kak MaTeMaTHYeCKHWX, TaK W MPUKIAJHBIX 3a7ad, JOCTYIHBIX OOYYaIONIMMCS, TaK Kak y HHX
MOSIBIIICTCSI BO3MOXKHOCTb CTPOUTH TpaUKH CIOKHBIX (YHKIMH, ONpenesaTh WX HauOoJbIIuE U
HAaMMEHBIINE 3HAYCHHS, BEIYUCIATE TUIOMAAN (UTYp ¥ OOBEMBI TN, HAXOAUTh CKOPOCTH M YCKOPEHUS
nporieccoB. JlaHHass cojep)karenbHas JIMHUS ~ OTKPBIBA€T HOBBIE BO3MOXHOCTH  IOCTPOEHUS
MaTeMaTHYeCKUX MOJENIel peaNbHBIX CHUTYaIli, IO03BOJIIET HAXOJWTh HAWIydlllee pEIICHHE B
IOPUKIAJAHBIX, B TOM YHCJIE€ COIMAJIbHO-DKOHOMHYECKHX, 3aJayaX. 3HAKOMCTBO C OCHOBaMH
MaTeMaTUYeCKOr0 aHaju3a CHOCOOCTBYET pPa3BUTHIO aOCTPaKTHOTO, (HOPMaIBHO-JIOTUYECKOTO |
KpEaTUBHOTO MBIIIIEHUS, (JOPMHUPOBAHUIO YMEHHUH pacro3HaBaTh MPOSIBICHUS 3aKOHOB MAaTEMAaTHKH B
HayKe, TeXHUKE u UcKyccTBe. OO0ydaromuecs y3HaT O BBIIAIONINXCS Pe3yIbTaTax, MOJyIeHHBIX B XOZC
pa3BUTHSA MAaTEMATHKHU KaK HAyKHu, U 00 UX aBTOpax.

CopepxarenbHO-MeToInYecKas TUHUSA « MHOKECTBa U JIOTHKa» BKIIIOYAET B ce0s 3JIEMEHTHI TEOPUU
MHOECTB U MaTeMaTU4YECKOH JIOTHKH. TeopeTHKO-MHOKECTBEHHbIE MPEACTABICHUS IPOHU3BIBAIOT BECh
KypC IIKOJbHOM MaTeMaTUKH M MpeUiaraloT HauOojiee YHHUBEpPCANbHBIN $3BbIK, OOBEIUHSIOIIUN BCe
pas3ziensl MaTEMAaTUKU U €€ TPUIOKEHUH, OHU CBS3bIBAIOT pa3Hble MAaTEeMAaTHYECKUE JUCLUUIUIMHBI U UX
MIPUJIOXKEHHUS B einHoe 1enoe. [10aToMy BaXHO AaTh BO3MOXKHOCTH 00yJarolieMycsi IOHUMaTh TEOPETHKO-
MHOYKECTBEHHBIN S3bIK COBPEMEHHOI MaTEeMAaTUKU M MCIOJIB30BATh €r0 Ul BHIPAKEHUSI CBOUX MBICIICH.
JlpyruM BakKHBIM NPU3HAKOM MAaT€MaTUKH KaK HayKd cJeayeT MpHU3HaTh CBOMCTBEHHYIO €l CTPOrocTh
00OCHOBaHMH M CIIEJIOBaHUE OINpPEACIEHHBIM MpPaBUIaM TOCTPOCHHUS JI0KA3aTENILCTB. 3HAKOMCTBO C
3JIEMEHTAaMU MaTeMaTUYEeCKOM JIOTMKH CIIOCOOCTBYET Pa3BUTHUIO JIOTMYECKOTO MBIIIJICHUS YYalluxcs,



MO3BOJIIET MM CTPOUTH CBOHM PACCYXJICHHS Ha OCHOBE JIOTHUCCKHX TpaBWi, (OpMHUpPYET HABBIKH
KPUTHYCCKOI'O MBIIIJICHUA.

B yueOHOM Kypce «AnreOpa M Hayajza MaTeMaTH4eCKOrO aHAJIM3a» IPHCYTCTBYIOT OCHOBBI
MAaTeMaTUiYCCKOTO MOACIIMPOBAHUA, KOTOPBIC IIPHU3BAHBI CHOCOGCTBOB&TB (I)OpMI/IpOBaHI/IIO HAaBBIKOB
MOCTPOCHUSI MOJIENICH peabHBIX CUTYAIMH, HCCIICIOBAHMUS 3TUX MOJEJIEH C IIOMOIIBIO anmapaTa areopsl
U MAaTCMATUYCCKOI'0 aHajin3a, MHTCPHPCTAINU ITOJYUCHHBIX PC3YyJIbTATOB. Takue 3aJaHus BIIJICTCHBI B
Ka)XXJIbIi U3 Pa3JIeTIOB IPOrPaMMBI, IIOCKOJIBKY BECh MaTepHal y4eOHOTo Kypca IMIMPOKO UCTIONb3YETCs IS
peleHus MpUKIAAHbIX 331a4. [Ipu peneHnn peanbHbIX MPAaKTHYECKUX 337ad 00ydaromuecs pa3BuBalOT
HaOJII0IaTeIbHOCTh, YMCHHE HAaXOIUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOJIB30BaTh aHAIOTHIO,
0000IaTh M KOHKPETHU3UPOBaATh MpobiieMy. JleaTenbHOCTh MO (OPMHPOBAHUIO HABBIKOB PEILICHHS
NPUKJIAJHBIX 3a/1a4 OPraHU3yeTCsl B MPOIECcCe U3YyUYECHHUsS BCeX TeM y4eOHOro Kypca «Anredpa u Havaia
MaTEeMaTHYECKOTO aHAIN3ay.

Ha usydenue yueOHOTO Kypca «Anredpa 1 Hayaina MaTeMaTHYECKOT0 aHaIN3a» OTBOAUTCS 272 Yaca:
B 10 xnacce — 136 vacoB (4 gaca B Heneno), B 11 kitacce — 136 yacoB (4 yaca B HEJEINIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BbIYMCICHUS

Pammonanbupie  yncna. OOBIKHOBEHHBIE M JECATUYHBIE JAPOOH, TPOLEHTHI, OECKOHEUHbIE
nepuoaudeckue ApoOu. IIpumeHenue npobeil M NPOLEHTOB ISl pEIIeHUs NPUKIAJHBIX 3a7ad U3
Pa3IMYHBIX OTPACIEN 3HAHUW U PEaJIbHOW KU3HU.

JlelicTBUTENbHBIE UnCiia. PainoHanbHble ¥ UppalMOHATIbHbBIE Yicaa. Apu(MeTHIecKre onepanuy ¢
JNCHCTBUTENFHBIMA YHUCIaMUA. MOIynb JCHCTBHTEIBLHOTO YHUCIA W ero cBoiicTBa. [IpubmmkéHHBIC
BBIYHCIICHMS, IPAaBUIJIA OKPYIJICHHUS, IPUKKUIKA U OLICHKA Pe3yJIbTaTa BEIYUCICHUMN.

Crenenp ¢ nensiM nokasateneMm. buaom Herotona. Mcnonps3oBanue nmoaxoasmiei popMbl 3amucu
JEMCTBUTEIBHBIX YACEN VISl PELICHUs TPAKTUYECKHUX 3aJa4 U IIPEICTaBICHUS JaHHBIX.

Apudmernaeckuii KOpeHb HATYPaJTbHON CTENIEHH U €T0 CBOMCTBA.

CreneHns ¢ palMOHaIbHBIM IIOKA3aTENIEM U €€ CBONMCTBA, CTENIEHD C ICHCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudwm gucna. CBoiicTBa orapudma. JlecITUIHBIC U HATYpATbHBIC JIOTAPHU(PMBI.

CuHycC, KOCUHYC, TAHT'€HC, KOTAHI'€HC YMCIOBOIO apryMeHTa. ApKCUHYC, apKKOCUHYC U ApKTaHI'€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnaecTBa U TOXJIECTBEHHbIE MpeoOpa3oBaHusl. Y paBHEHHUE, KOPEHb YpaBHEHMs. PaBHOCHUIIbHBIE
YPaBHEHUs U ypaBHeHUsA-cleAcTBUs. HepaBeHCTBO, pellieHue HEpaBEHCTBA.

OCHOBHBIE METOJBl pPEIICHHUS WENbIX W JPOOHO-pallMOHAIBHBIX YPAaBHEHWH W HEPaBEHCTB.
MHorounessl OT OJHOM NEpEMEHHOM. JlelleHrne MHOro4IeHa Ha MHOTOWIEH ¢ ocTatkoM. Teopema besy.
MHorounens! ¢ neasiMu kodpdunrentamu. Teopema Buera.

[IpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUH, COIEPIKAIINX CTEIICHU U KOPHH.

WppatmonansHblie ypaBHeHH. OCHOBHbBIE METO/BI PELICHUS HPPALlMOHAIBHBIX YPABHEHUH.

ITokazarenbHble ypaBHEeHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUI.

[IpeoOpa3oBanue BbIpaXeHH, COEepIKALUX JOrapru(MBbI.

Jlorapudmuueckue ypaBHeHHUs. OCHOBHBIE METO/IbI pEIIEHHs JJOrapu(MUUECKUX YPAaBHECHHH.

OcHoBHbIE TpUroHomerpudeckue gpopmyisl. [IpeoOpazoBaHre TPUTOHOMETPUUECKUX BbIPAKEHUH.
PelreHne TpUroHOMETPUYECKUX YPABHEHUN.

Pemenue cuctem nTuHENHBIX ypaBHEHUH. MaTpulia cucteMbl JTMHEHHBIX ypaBHEHUN. Onpenenurens
MaTpulbl 2X2, €ro reOMETPUYECKHM CMBICI M CBOWMCTBA, BBIYMCIIEHHE €T0 3HAYEHUS, NPUMEHEHHE
ONPEIEIUTEIS JUIsl PELIEHUSI CUCTEMBI JIMHENHBIX YPaBHEHHN. Permenne npukiaHbeIX 3a1a4 ¢ MOMOIIBIO
CUCTEMBbl JIMHEWHBIX YypaBHEeHMH. lcciienoBaHue IIOCTPOCHHONM MOZEIM C IIOMOILBIO MATpULl U
ONPEACIUTENCH.

ITocTpoeHne MaTEMaTUYECKUX MOJIEIIEN peaIbHOM CUTYalUHU C IIOMOILbI0 YPABHEHUI U HEPABEHCTB.
[IpuMeHeHne ypaBHEHMH M HEPABEHCTB K PEIICHUI0 MAaTEMaTHYECKHX 3a7ad W 3a7a4 U3 Pa3IudHbIX
o0JiacTeil HayKH U peasbHOM KU3HHU.

DyHKIUHN U TPaQUKH

OyHk1us, cnocoObl 3amanus ¢yHkuuu. B3aumuo oOpatHble ¢(yHkimu. Kommosunus (QyHKIHA.
I'paduk pynkuuu. dnemeHTapHblie mpeodpazoBanus rpadukoB QyHKINHT.

OO6nacte ompeneneHuss W MHOXECTBO 3HaueHU ¢yHkuuu. Hymun ¢yskmun. IlpomexyTku
3HaKonocTosHCTBa. Y&€THble M Heu€THble ¢QyHKuuu. Ilepuonmueckne @yHkuuu. I[IpomexyTku
MOHOTOHHOCTH (DYHKIIMH. MakcuMyMbl 1 MUHUMYMBI (pyHKIuM. Hanbomnpinee 1 HauMeHblIee 3HaUeHUs
(GYHKIIMU Ha TPOMEXYTKE.

JIuneiiHast, KBaJpaTHyHas W JPOOHO-JIMHEHHAs (QYHKUMU. DIEMEHTAapHOE HCCIEIOBaHUE H
MTOCTPOCHUE UX TPa(UKOB.

CrenenHas pyHKIUS ¢ HaTypaJbHBIM U IIeTIbIM MoKazateneM. E€ cBoiicTBa u rpaduk. CoiicTBa n
rpaduK KOpHs N-Oi CTENEeHH KakK (pyHKIUK 0OpaTHOM CTENEHU C HaTypaJbHBIM I10KA3aTEeJIEM.



[TokazaTenpHas u morapudmudeckas GyHKIINH, UX CBOKCcTBa U rpaduku. Mcronp3oBanue rpagukoB
(GYHKUIMN 715 pelIeHus] ypaBHEHUIA.

TpuronomeTpuueckas OKPYXHOCThb, ONpPEACIECHUE TPUTOHOMETPHUUECKUX (YHKIIMH YHCIOBOTO
apryMeHra.

OYyHKIMOHATBHBIE 3aBHCHMOCTH B pEalIbHBIX TMpoIleccaX M SBJICHUSIX. ['paduku pealbHBIX
3aBHCHUMOCTEH.

Hauaja MmaTeMaTH4eCKOro aHaJIHU3a

IlocnegoBaTenpHOCTH, CIOCOOBI 3aJaHUs IOCHENOBATENLHOCTEH. MeTon MaTeMaTHYECKOM
WHAYKIMA. MOHOTOHHBIE W  OTPAaHUYEHHBIE MOCJEIOBATEIbHOCTU. VcTOprsi BO3HMKHOBEHUSA
MaTeMaTUYECKOI0 aHaJIN3a KaK aHaJIn3a 0ECKOHECYHO MaJlbIX.

Apudmerndeckass U reomMeTpuueckas mporpeccud. beckoHedHO yObIBaromas reoMeTpuvecKas
nporpeccusi. Cymma OECKOHEUHO YOBIBAKOIIEH TreoMeTpuuecko mporpeccuu. JIuHenHbId U
SKCIOHEHIHAIBbHBIA pocT. Yucno e. dopmyna CloXKHBIX MPOLEHTOB. Vcronb30BaHWE MPOTrPeccCUM s
pelieHus peasibHbIX 3a1a4 MPUKIIATHOTO XapaKTepa.

HenpepriBable ¢GyHKIMU U uUX cBoiWcTBAa. TOYKM pas3pbiBa. ACHUMITOTHI TpapuKoOB (GYHKIUH.
CpoiicTBa (yHKIMII HENPEPHIBHBIX HAa OTpe3ke. MeToJ HHTEpPBAIOB I PEIICHUS HEPAaBEHCTB.
[IpumeHeHne CBOMCTB HENIPEPHIBHBIX (DYHKIUI JIJIsl pEIICHUS 3a/1a4.

[TepBas u BTOpas mpousBoHbIe (GyHKIUU. OnpeaeneHue, reOMETPUICCKU U (PU3HUECKUNA CMBICIT
MIPOU3BOIHON. YpaBHEHHE KacaTeNbHON K rpaduKy QyHKIUH.

[IpousBomHbIe 3JeMEHTAPHBIX (QYHKIUH. [IpoW3BOMHAsS CyMMBI, TPOU3BEICHUS, YaCTHOTO H
KOMITO3UIIUHU (DYHKIIHIA.

MHoKecTBAa U JJOTHKA

MHoOXecTBO, oOmnepalud HajJ MHOXECTBAaMHU M UX CBoMcTBa. Jlmarpammel Oilepa—BeHHa.
[IpuMeHeHne TeopeTHKO-MHOXKECTBEHHOTO anmapara Jyisi OMUCaHUs PEAIbHBIX MTPOIIECCOB U SIBJICHUH, PU
pElIeHnH 3aa4 U3 IPYTHX YYeOHBIX MIPEIMETOB.

Ompenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, CIEJCTBUE, J0Ka3aTeIbCTBO,
PaBHOCUJIbHBIE YPABHEHHSI.

11 KJIACC

Yucyia 1 BEIYUCTICHAS

Harypanbnpie u nenvie yucia. [I[puMeHeHre NMPU3HAKOB NETUMOCTH IIEJbIX YHCEN, HauOOIbIITUN
obmwmit genutens (nanee — HOJl) u nanmensbinee odmiee kparnoe (ganee — HOK), octaTkoB mo moyito,
anroput™ma EBKiMaa [i1g pemeHus 3a/1a4 B EJIbIX YUCIax.

KomrnekcHble uncna. AnreOpandeckass ¥ TpUTOHOMETpHUYecKas (HOPMBI 3aIMUCH KOMILJIEKCHOTO
gucina. ApudMeTnuecKkre onepanuy ¢ KOMIUICKCHBIMU dnciiaMu. M300pakeHre KOMIUIEKCHBIX YHCeN Ha
KoopAMHATHOUW TuiockocTH. Popmyna Myaspa. KopHu N-oif cTeneHW M3 KOMILIEKCHOTO 4YHCIA.
[IpuMeHeHne KOMIUIEKCHBIX YHCEI JUTsl perieHus (PU3NIECKUX U TEOMETPUICCKUX 3a71a4.

YpaBHeHHs U HEPABEHCTBA

Cucrema ¥ COBOKYITHOCTh YPaBHCHHH W HEpPAaBEHCTB. PaBHOCHIIbHBIE CHUCTEMBI M CHUCTEMBI-
cienctBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUUECKUX YPaBHEHHM C MOMOIIbI0 TPUTOHOMETPUYECKONH OKPYKHOCTH.
Perrenue TpUroHoOMeTpUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEUICHHUS IMOKA3aTEIBHBIX U JIOTApUPMUICCKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPAIIHOHAILHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHUS CUCTEM W COBOKYMHOCTEH palMOHAIBHBIX, HPPALMOHATBHBIX,
MOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX YPAaBHEHUI.

YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMApAMETPAMHU.

[IpuMeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PEIICHHI0 MaTeMaTHYECKUX 3a/ad M 3a/ay U3
pa3IUYHBIX 00J1acTel HAYKU U PEATbHON KU3HH, HHTEPIIPETAIHS TOJTYICHHBIX PE3yJIbTaTOB.

DOYyHKUMH U TPaPUKU



I'padux kommosumuu ¢ynkinuid. ['eomerpudyeckne o0pa3bl ypaBHEHHH U HEPABEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U rPaUKH.

I'paduueckue MeTOIbI pelIeHUs] ypaBHEHUI 1 HepaBeHCTB. [ paduueckne MeToIbl peleHns 3a1ad ¢
rapameTpamH.

Hcnons3oBanue rpadukoB (PYHKIHA AT MCCIEAOBAHUS TPOIECCOB M 3aBUCHUMOCTEH, KOTOpHIC
BO3HUKAIOT NP PEUICHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEIMETOB U PEATbHOM KU3HU.

Hauvana maTteMaTHyecKkoro aHajim3a

[Ipumenenue NpPOU3BOAHON K HCCIENOBAaHUIO (YHKIMA Ha MOHOTOHHOCTH U OKCTPEMYMBI.
HaxoxneHrne HanboIbIIero 1 HaMMEHbIIIET0 3HAYCHU HEeMTPEPHIBHON (DYHKITUU Ha OTPE3KE.

[IpuMeHeHne NMPON3BOJHON [JIl HAXOKJACHUS HAWIYYIIEro PelieHusl B NPUKIAAHbIX 3aJa4dax, s
OTIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS MPoLecca, 3a1aHHOr0 (HOpMyJIIoi WK TPapUKOM.

[lepBooOpasHas, OCHOBHOE CBOWMCTBO NepBooOpa3HbIX. [IlepBooOpa3Hbie deMeHTapHBIX (YHKIUH.
[IpaBuiia Hax0X/1€HUS IEPBOOOPA3HBIX.

WNurerpan. I'eomeTpuueckuil CMbICI HMHTErpana. BbluucieHue OnpeAeséHHOro HMHTEerpaiga Io
dbopmyiie Hetotona-Jlelioawma.

[IpumeneHnue UHTErpaja A HAXOXKIACHUS TUIOIMIAJCH TIOCKUX GUTyp U 00BEMOB T€OMETPUUYECKUX
Tell.

[Tpumeps! pemenuit nuddepeHanbHbIX ypaBHeHHH. MaTemMaTuyeckoe MOICTUPOBAaHUE PEATbHBIX
MIPOIIECCOB ¢ MOMOIIBIO AU PepeHIInaTbHBIX YPaBHEHUH.



HJIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS YHEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA
MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbL) HA YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpa:kaaHCcKOro BOCIUTAHUSA:

c(OPMUPOBAHHOCTh TPAXKIAHCKON TO3UIMH OOYYArOMIerocss KaK aKTHBHOTO M OTBETCTBEHHOIO
YJIeHa POCCHUMCKOTO OOIIecTBa, IPEACTABICHHE O MAaTeMaTHYeCKHMX OCHOBAaX (yHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYD, SBJICHUN, MPOLEAYP IPakIaHCKOT0 00111ecTBa (BEIOOPHI, OMPOCHI U IPYTOE), yMEHUE
B3aUMOJICHCTBOBATH C COIIMAIBHBIMA HHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIIUSIMH U Ha3HAYCHHEM;

2) NaTPMOTUYECKOT0 BOCIIMTAHMSL:

c(OPMUPOBAHHOCTh POCCHUICKON TpakIaHCKOH WACHTUYHOCTH, YBAKEHUA K MPOLLIOMY H
HACTOSIIEMY POCCUUCKOM MAaTE€MAaTHUKH, LEHHOCTHOE OTHOLIEHHE K JOCTHXKEHUAM POCCUHUCKUX
MaTeMaTUKOB M POCCUKMCKOM MaTeMaTHU4eCKOM IIKOJIbI, MCIOJIb30BaHUE 3TUX JOCTHIKEHHM B JPYTHUX
HayKaX, TEXHOJIOTHSIX, Cepax SIKOHOMHKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUE JyXOBHBIX IICHHOCTEM POCCHUHCKOro Hapoaa, CHOPMHPOBAHHOCTH HPABCTBEHHOTO
CO3HAHHUs, 3TUYECKOIO MOBEJEHHUA, CBSI3aHHOIO C MPAKTHYECKUM MPUMEHEHUEM JTOCTHXKEHHI HayKu U
NEeSATEIbHOCTHIO YYEHOT0, OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYyIIEro;

4) 3¢TeTHYECKOIr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas SCTETHMKY MaTeMaTHUYeCKHX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/1a4, PelIeHUH, paccyKIeHUH, BOCIPUUMUYUBOCTh K MATEMAaTHUECKUM aCIeKTaM Pa3iInuHbIX
BHJIOB UCKYCCTBA;

5) ¢pusuveckoro BocnuTAHMUSA:

c(hOpMUPOBAHHOCTh YMEHHUSI TPUMEHSITh MaTeMaTU4YeCKHe 3HAHUS B HWHTEpecax 3J0pPOBOTO M
Oe3omacHOro 00pasza KH3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3/I0pPOBBIO (30pOBOE MHTAHHE,
cOamaHCUPOBAaHHBIA PEXUM 3aHATUH M OTIbIXa, PEryjsipHas (u3nueckas aKTHUBHOCTb), (hU3nueckoe
COBEPILIEHCTBOBAHUE MPHU 3aHATUAX CIOPTUBHO-03JOPOBUTEILHOMN JESTEIBHOCTHIO;

6) TPy10BOT0 BOCTIUTAHUSA:

TOTOBHOCTh K TPYHdy, OCO3HAaHHE IIEHHOCTH TPYIONIOOUS, WHTEpeC K pa3iIudHbIM cdepam
PO eCCUOHAIBHON JIEATETLHOCTH, CBI3aHHBIM C MATEMATUKOMN M €€ MPUJIOKEHHUSIMU, YMEHHE COBEPIIAThH
OCO3HAaHHBIH BBIOOp OyayIiel nmpodeccuu v peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IIAHbIL, TOTOBHOCTh
M CIOCOOHOCTh K MAaTeMAaTHYE€CKOMY OOpa30BaHHUIO M CaMOOOPA30BAHMIO HA MPOTSDKCHWHM BCEH KU3HH,
TOTOBHOCTb K AKTUBHOMY YUYaCTHIO B PEUICHUU MPAKTUYECKUX 33J1a4 MaTEMaTUUECKON HAaPaBICHHOCTH;

7) IKOJIOTrM4Y€eCKOr0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTH IKOJIOTUYECKON KYIbTYpbl, TOHUMAHUE BIMSHUS COLUATHHO-IKOHOMHUYECKUX
MPOIIECCOB Ha COCTOSIHHE TPUPOJHONW M COIMAIBHOM CpeIbl, OCO3HAHWE TI00abHOTO XapakTepa
AKOJIOTHUECKUX TPOOIIeM, OpHEHTAllMs Ha TPUMEHEHHE MaTeMaTUYECKUX 3HAHUM A7 peuieHus 3a7ad B
00J1aCTH OKpYXarlolel Cpe/ibl, TIIaHUPOBAHUE TMOCTYIKOB M OIEHKH WX BO3MOXKHBIX TOCIEACTBUHN IS
OKpPY’KaloIleH cpepl;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 00IIECTBEHHOM PAKTUKH, IOHUMaHHE MaTEMaTHIECKON HayKH KakK Chepbl Y€TTOBEUSCKOM e TETHHOCTH,
3TanoB €€ pa3BUTHS M 3HAUUMOCTU JJIA Pa3BUTHUSI LUBWIM3ALMHU, OBJAJCHUE SI3bIKOM MaTEMaTHUKH U
MAaTeMaTU4YECKON KYyJIbTYpOH KaK CpPEICTBOM MO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIATH MPOEKTHYIO U
HCCIIEA0BATENbCKYIO ACSTENbHOCTh MHAUBUAYAJIBHO U B TPYIIIE.



METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTenbHBbIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS

Ba3oBble JJornueckue aeicTBuA:

BBISIBJISITh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MATEMaTUYECKUX OOBEKTOB, MOHSTHUH,
OTHOIICHUN MEXAy MOHITUIMH, (POPMYIHUPOBATH ONPEAETICHUS MOHITHI, YCTAHABINBAThH CYIIECTBEHHBIH
MPU3HAK KJIacCH(PUKALIMK, OCHOBAHUS JUIsE 0000IIEHNS M CPABHEHUS, KPUTEPUH MPOBOAUMOTO aHAIIN3A;

BOCIPUHUMATh, (GOpPMYIUPOBATH W  NPeoOpa3OBbIBaTh  CYXKACHHUSA: YTBEPAUTENIbHBIE U
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLIHE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOpEYHs B (haKkTax, JaHHbBIX,
HAOJIOACHUSAX W YTBEPXKACHUSX, IMpeyiaraTb KPUTEPUH JUIS BBIABICHHUS 3aKOHOMEPHOCTEH W
MPOTUBOPEUHIA;

JenaTh BBIBOJABI C  HCIOJb30BAaHUEM 3aKOHOB JIOTMKM, JACAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOYeHUN, YMO3aKIIOUEHHH 110 aHAJIOTUH;

IIPOBOJAUTH CaMOCTOSITENIBHO JI0Ka3aTeIbCTBA MATEMaTUUYECKUX YTBEPKACHUM (IpsAMblE U OT
MIPOTUBHOT0), BBICTPAMBATh ApPTryMEHTAlMIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, O0OOCHOBBIBATH
COOCTBEHHBIC CYXKIICHHS M BBIBOJIBI;

BBIOMpaATh CcMoOco0 pelieHus yY4yeOHOM 3anadyn (CpaBHHUBAaTh HECKOJIBKO BApUAHTOB pEIICHUS,
BBIOMpATh HaHOOJIee MOIXOASAIIHII ¢ YYETOM CaMOCTOSITEIHHO BBIZICIICHHBIX KPUTEPHEB).

Ba3zoBble uccienoBareibckue J1elcTBUS:

MCIIOJIB30BATh BOIPOCHI KaK UCCIIEIOBATEIBCKII MHCTPYMEHT MO3HAHUS, (POPMYIIHPOBATH BOIIPOCHI,
¢bukcupyoye mpoTUBOpedre, MpodieMy, yCTaHaBINBaTh HCKOMOE U JIaHHOe, (POpMHpOBATh TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIUIO, MHEHHUE;

MPOBOJIUTH CaMOCTOSITENIbHO CIJITAHUPOBAHHBIM SKCIEPUMEHT, HUCCIEAOBAHUE MO YCTAaHOBJICHUIO
O0COOCHHOCTEN MaTeMaTHYeCKOro OOBEKTa, SIBICHMS, MPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBJICHUSAMHU, TIPOIIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIHpPOBaTh O0OOOIIEHHS M BBIBOJABI IO pe3yJbTaTaM IpPOBEAEHHOTO
HAONIO/IEHUsI, HCCIICJIOBAHM, OIEHUBATh JOCTOBEPHOCTh TIOMYUYEHHBIX pE3yJIbTaTOB, BBIBOJOB U
0000I1IEHNI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOILIECCA, a TAKXKE BBIABUTATh MPEATNOIOXKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHSX.

Padora ¢ undopmanueii:

BBISIBIIATH I€PUITUTH HHGOPMAIINH, JAHHBIX, HEOOXOIUMBIX JJISI OTBETA HA BOTIPOC U JIJISl PEIICHUS
3a/1a4u;

BBIOMPATh HH(GOPMAITUIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAIIM3UPOBATh, CHCTEMAaTHU3UPOBATh U
HUHTEPIPETUPOBATH HHPOPMAIIHIO Pa3IMIHBIX BUIOB  OPM MPEACTABICHUS;

CTPYKTypUpOBaTh HH(MOpMaLMIO, MPEACTaBIATh €€ B pa3IuuHbIX (opmax, HILIIOCTPUPOBATH
rpapuyuecKy;

OLIEHUBATh HAAEKHOCTh HH(DOPMAILIMU IO CAMOCTOSATENBHO CHOPMYITHPOBAHHBIM KPUTEPHUSIM.

KomMyHHKaTHBHBbIE yHHBepPCaIbHbIe yueOHbIe AeiicTBUS

OO0menue:

BOCIIPUHUMATh ¥ (OPMYIHPOBATH CYXKICHHS B COOTBETCTBHHU C YCIOBHSIMH M LEJISIMH OOIICHHS,
SCHO, TOYHO, TPAMOTHO BBIpa)KaThb CBOIO TOYKY 3pEHHUS B YCTHBIX UM IHCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS 110 X0y PELIeHNUs 3a/1a49M, KOMMEHTHPOBATh IOIyYEHHbIH Pe3yIbTar;

B X0Ji¢ 00CYXICHHS 3a7]aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIAaeMON TEMBbI, IPOOJIEMBI, pelIaeMon
3a7a4yM, BBICKA3bIBAaTh WJEH, HAICICHHBIC Ha IIOWCK PEIICHMS, COMOCTaBISATH CBOM CYXICHHS C
CYXJIEHUSIMH JIPYyTUX YYACTHUKOB IMAJIOTa, OOHAPYKUBAThH PA3IMUUE U CXOJICTBO MO3HLIUHI, B KOPPEKTHOM
dhopme popMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS;



NIPEICTABIIATE  PE3yJbTaTbl PELICHMS  3aJayd, OKCIIEPUMEHTA, MCCICAOBaHUs, IIPOEKTa,
CaMOCTOSITENILHO BBIOMpPATh (OpPMAT BBICTYIUICHHS C YY4ETOM 3aa4 MPE3CHTAIMd M O0COOCHHOCTEU
ayAUTOPUH.

PeryasiTuBHble yHHBepcaJbHbIE y4eOHbIe JeiicTBUS

Camoopranu3anus:

COCTaBJISITh TUIAH, AJITOPUTM PEIICHUS 3aJ1a4H, BBIOUpaATh CIIOCO0 pelIeHUsI ¢ YYETOM HUMEIOITUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHHMA C
y4ETOM HOBOM MH(OpMaITUH.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:

BJIQJICTh HABBIKAMH TI03HABATEIbHON pe(dIEeKCHH KaK OCO3HAHMs COBEPIIACMBIX JEHCTBUA U
MBICJIUTEIIHBIX TPOIIECCOB, WX PE3YJbTaTOB, BIAACTh CIOCOOAMH CaMOMIPOBEPKH, CAMOKOHTPOJIS
mpolecca 1 pe3yJibTaTa pelieHsl MaTeMaTHYeCKON 3a/1auH;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPH PEIICHUU 33]]a4H, BHOCUTb KOPPEKTHUBHI B
JeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, TAHHBIX, HAACHHBIX OLIUOOK, BBISBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pPE3yJIbTaTa LEIH U YCIOBUSAM, OOBSICHATH MPUIMHBI JOCTHKCHUS WIIH
HEJOCTUKECHHUSI PE3yJIbTaTOB JIEATEIbHOCTH, HAXOIUTh OLIUOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

CoBMecTHaA 1eITEJIbHOCTD:

MMOHUMATh U HUCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U MHAUBHUIYaIbHOM PaObOThI IPH PEIICHUN
y4eOHBIX 3aJ1a4, MPUHUMATh IeJIb COBMECTHOW JEATEIHHOCTH, TUIAHUPOBATh OPTaHU3AIHI0 COBMECTHOM
paboThl, pacpeaensTh BUIbI padoT, TOrOBapUBaThCA, 00CYKIaTh MIPOLIECC U Pe3yIbTaT paboThl, 000011aTh
MHEHHS HECKOJIBKUX JIIOCH;

y4acTBOBATh B IPyMNMNOBBIX opmax paboTsl (00CYKIeHHS, 0OMEH MHEHH, «MO3TOBBIE IITYPMbD» U
WHBIE), BBITIOJIHITH CBOIO YaCTh PA0OTHI M KOOPJIMHUPOBATH CBOM JIEUCTBHS C APYTUMU YJIEHAMU KOMaH/IbI,
OILIEHUBATh Ka4€CTBO CBOETO BKJIa/1a B OOIIUI MPOAYKT IO KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMU
B3aHUMOJICHCTBUSL.

HNPEAMETHBIE PE3YJbTATDBI

K xonuy o0yuenus B 10 kiacce oOydaromuiics MOJIy4YUT CIAEAYIOUIUE IPEIMETHBIE PE3YIbTAThI 110
OT/eNbHBIM TeMaM paboueil mporpaMMel yueOHOT0 Kypea «Anredpa u Hadana MaTeMaTHYeCKOTro aHaITu3a:

Ymucna v BbIYMCICHUSA:

CBOOOJHO ONEPUPOBATh MOHATUSAMH: PALMOHAIBHOE YHCIIO0, OECKOHEUHas Mepuoandeckas apoob,
MIPOLIEHTHI, UPPALMOHAIBHOE YHCIO, MHOXKECTBA paIlMOHAJIbHBIX U JEMCTBUTEIBHBIX YHMCE, MOIYJb
JENCTBUTEIBHOTO YNCIIA;

MPUMEHSTH JPOOU U MPOLIEHTHI JUIsl PeIlIeHUs IPUKIIAJAHBIX 33/1a4 U3 Pa3IMYHBIX OTpaciei 3HaHUH u
peaNbHOM KU3HH;

MPUMEHSTh NPUOIKEHHBIE BHIYMCIICHUS, TIPaBUiia OKPYIJIEHUS, TPUKUAKY U OLEHKY pe3yJbTaTa
BBIYHCIICHUI;

cBOOOJHO ONEpUpOBaTh MOHSTHEM: CTENEHb C IIEJIbIM MOKa3aTeleM, MCIOIb30BaTh MOAXOIAIIYIO
(dbopMy 3anucH JeMCTBUTENBHBIX YMCEN I PEIICHHUs TPAKTUYECKUX 3314 U IPE/ICTaBICHUS JaHHBIX;

cBOOO/IHO ONIEPUPOBATH MOHATHEM: apU(PMETUYECKUIN KOPEHb HATYPaJIbHOM CTENEHU;

CBOOO/THO OTIEPUPOBATH MOHATHEM: CTEIIEHb C PALlMOHATIBHBIM IT0Ka3aTelNeM;

CBOOOJHO ONEPUPOBATH MOHATHIMHU: JIOrapu(pM yKcia, JECATUYHbIE U HATYypaJIbHbIE JOrapu(pMbl;

CBOOOJTHO OTIEPUPOBATH MOHATHAMHU: CHHYC, KOCHHYC, TAHI€HC, KOTAHI'€HC YHUCIIOBOTO apryMEHTa;

OIIEpPUPOBATH MOHATHSMHU: APKCUHYC, apKKOCUHYC M @PKTAHI'€HC YHCIOBOIO apryMeHTa.

YpaBHeHHS H HEPABEHCTBA:

CBOOOJHO ONEpUpPOBATh MOHITUAMHU: TOXKAECTBO, YpaBHEHHE, HEPAaBEHCTBO, PaBHOCHUIIbHbBIC
YPaBHEHUS U ypaBHEHUSA-CIIECACTBHS, pABHOCUJIbHBIE HEPABEHCTBA,

IPUMEHATh Pa3IMYHbIE METOJbl PELICHHUS PALMOHAIBHBIX U APOOHO-PALMOHAIBHBIX ypaBHEHUH,
IIPUMEHSTh METOJI MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB;



CBOOOJHO ONEPUPOBATH MOHATUSAMH: MHOTOWIEH OT OJHOH NEpPEeMEHHOW, MHOTOYJIEH C LEJIbIMU
Kod(ppHUIHEeHTaMH, KOPHH MHOTOYICHA, NPUMEHSTH JeJIEHHe MHOTOWIEHA Ha MHOTOWIEH C OCTaTKOM,
TeopeMy besy u reopeMy Buera [uis pemenns 3anay;

CBOOOZHO ONEpPUPOBATH IMOHATHSAMHU: CUCTEMA JIMHEHHBIX ypaBHEHUM, MaTpulia, ONPEAEIUTEND
MaTpulbl 2 X 2 UM €ro reOMETPUYECKUU CMBICH, HCIOJIb30BATh CBOWMCTBA ONpeAenurens 2 X 2 nus
BBIUHCJIEHUS] €0 3HAYEHUS, IPUMEHATh ONPEISIUTENN JUIsl PEIICHUs] CUCTEMbI JIMHEHHBIX YPaBHEHMI,
MOJIEIIMPOBATh pEalbHbIE CHUTyallMd C IIOMOLIbIO CHCTEMBI JIMHEHHBIX YPAaBHEHHH, HCCIEIOBATH
IIOCTPOEHHBIE MOJIENIH C IIOMOILBIO MAaTPULL U OIPEAECIIUTENEH, MHTEPIPETUPOBATH [TOJIyYEHHBIHN pe3yibTar;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU /7S IPe0Opa30BaHUs BEIPAKEHUI;

BBITIOJIHATE MIPEOOpPA30BaHUSI YHCIOBBIX BBIPAKCHHH, COJIEPXKAIIUX CTENEHH C PALUOHAIBHBIM
IIOKAa3aTeleM;

MCIOJIB30BaTh CBOMCTBA JIOTapU(PMOB 115l PeoOpa3oBaHus Jorapu(MUIECKUX BBIPAKECHUH;

CBOOOJHO ONEpUPOBaTh HOHATHUSAMM: HppalMOHAJbHbIC, IOKa3aTelbHblE M Jorapudmuyeckue
YpaBHEHHUsI, HAXOAUTh UX PELICHHUS C IOMOIIbI0 PAaBHOCUIIBHBIX MEPEXO0B WM OCYIIECTBIISAS MPOBEPKY
KOpHE;

MPUMEHSTh OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI IS TPeoOpa30oBaHUsl TPUTOHOMETPUIECKUX
BBIPAKECHUI;

CBOOOJHO OIEPHPOBATH TMOHSATHEM: TPUTOHOMETPUYECKOE ypaBHEHHE, IPUMEHITh HEOOXOIUMBIC
(dbopMyJIbl 1715 peIIeH!s] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUH;

MOJIEIUPOBATh peEalbHbIE CUTyallMM Ha SI3bIKE ajareOpbl, COCTABIATH BBIPAXKEHMS, ypaBHEHUS,
HEPABEHCTBA 110 YCJIOBUIO 3aJaud, MCCIEN0BAaTh IIOCTPOEHHBIE MOJEIM C MCIOJIb30BAaHUEM arapara
anreopsl.

DOYyHKUUH U TPapuKu:

CcBOOO/IHO OIEpPUPOBATh MOHATHUAMHU: (YHKIMS, CIOCOObI 3aaHMsl (PyHKIIMH, B3aHMHO OOpaTHBIE
GyHKIMH, KOMMO3MIMA (QYHKUMHA, rpaduk (QyHKIOUM, BBINOJHATH 3JIEMEHTApHBbIE NPEoOpa3OBaHMS
rpaduKoB QpyHKUINH;

CBOOO/THO ONIEpUPOBATh MOHATHAMM: 00JIACTH ONPEEIIEHUS U MHOKECTBO 3HAYCHUN (PYHKIIUH, HYJIH
(GyHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO OMEpUpPOBaTh MOHATUAMU: YETHbIE U HEUETHBbIE (DYHKIMH, NMEpUOAUYECKHE (DYHKIUH,
MIPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMbI I MUHUMYMBbI (DYHKLIMU, HanOOJIbIIIEe U HaUMEHbIIIee
3Ha4YeHHEe QYHKIUU HAa IPOMEKYTKE;

CcBOOO/IHO ONEpPUPOBATh MOHATHAMU: CTENEHHAs! (PYHKLMS ¢ HATYPAJbHBIM U LIE€JBIM ITOKa3aTeseM,
rpaduK CTerneHHON (YHKIMU C HAaTypallbHBIM U LIEJIbIM IOKa3aTeseM, rpaduk KOpHs N-0oi CTETEHU Kak
(GbyHKIIMM 00paTHOM cTeNeH!u ¢ HaTypalbHbIM MTOKa3aTelleM;

ONEepUPOBATh MOHATUSMH: JIMHEHHAsA, KBagpaTU4HAs U APOOHO-TMHEWHHass (YHKIMHU, BBHITOJIHATH
3JIEMEHTapHOE HCCIIeI0OBAHUE U TIOCTPOEHUE UX IpaUKOB;

CBOOO/THO OTIEpPUPOBATH MOHATHAMM: ITOKa3aTeNbHast U Jorapugmuueckas QyHKIUHU, UX CBOHCTBA U
rpaduKy, UCIOJIb30BATh UX IPa(UKH 7S peIeHHs ypaBHEHHUI;

CBOOOJHO  ONEpPHpPOBAaTh  MOHATUSMH: TPUTOHOMETPHYECKAsh OKPYXKHOCTb,  OIpeleleHue
TPUTOHOMETPUYECKHUX (YHKIMI YUCIOBOTO apryMEeHTa;

UCMOJIb30BaTh rpaduku QYHKUUH Ui MCCIEOBAHUS MPOLIECCOB M 3aBUCHUMOCTEH MpHU peIIeHUH
3a/1a4 U3 JpYrux y4yeOHbIX MPEIMETOB U peasibHOM JKU3HU, BhIpaxaTb (OpMyIaMH 3aBUCUMOCTH MEXKIY
BEJIMYNHAMU;

Havajia MmaTeMaTH4eCKOI0 aHAJIM3a:

CBOOOHO OTIEPUPOBATH MOHATHIAMU: apu(METHUECKast U TEOMETPHUECKasi MPOTPeccHsi, 0ECKOHEUHO
yObIBaroIasi reoMeTpuuecKasl Mporpeccus, JUHEWHbI U 3KCIOHEHLIMAIBHBIA poCT, (GopMysa CIOKHBIX
IIPOLIEHTOB, UMETh IIPEJCTABICHUE O KOHCTAHTE;

HCIIOJIb30BaTh IIPOIPECCUU ISl PELICHMS] PEAJIbHBIX 3a[a4 IPUKJIAJIHOTO XapaKTepa;

CBOOOTHO OIepupoOBaTh MOHATHUSIMU: IIOCJIEI0BATEIBHOCTb, CIOCOOBI 3a/laHus
MIOCJIEZIOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHWYCHHBIE IIOCIEIOBATEIBHOCTH, IIOHMMAaTb OCHOBBI
3apOXK/ICHUS] MaTEMAaTUYECKOT0 aHaJIM3a KaK aHajan3a OECKOHEYHO MaJbIX;



CBOOOJTHO OTIEPUPOBATh MOHITHAMU: HEMPEPHIBHBIE (QYHKIIMH, TOYKU pa3pbiBa rpaduka GyHKINH,
aCHMIITOTHI rpaduka GyHKINY;

CBOOOJHO OIEPUPOBATH MOHATHEM: (YHKLHMS, HENpPEpbIBHAs Ha OTpE3Ke, NMPUMEHATh CBOMICTBa
HENpPEepbIBHBIX (DYHKIMIA 1151 peleHus 3a1ay;

CBOOOJHO ONEepUpoBaTh NOHATHAMM: IepBas U BTOpas MPOU3BOAHbBIE (PYHKLMH, KacaTelabHas K
rpaduky QyHKIHH;

BBIUUCIIATH POU3BOAHBIE CYMMBI, IPOU3BEIEHUS, YACTHOIO U KOMIIO3ULUM ABYX (DYHKIIMI, 3HATH
MIPOU3BOIHBIC JIEMEHTAPHBIX (PYHKIINH;

UCIOJIb30BAaTh T€OMETPUUYECKUH U (PU3UUECKUI CMBICI IIPOU3BOJHOM /IS peILIeHHs 3a1a4.

MHo:xecTBa H JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATHSMU: MHOXECTBO, OIIEpaLlUU HaJl MHOXKECTBAMU;

HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHbIN amnmapar JUid OIMCAaHUS pPEaJbHBIX IPOLECCOB MU
SIBJICHUM, TIPU PELIEHUH 3a]1a4 U3 APYTUX y4EOHBIX MPEIMETOB;

cBOOO/ZIHO ONEpUpOBaTh MOHITUSIMH: ONpEIEIICHUE, TEOpeMa, ypaBHEHHE-CIIEJICTBUE, CBONCTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTeabCTBO, PABHOCHIIbHBIE YPABHEHUS M HEPABEHCTBA.

K xonuy o0yuenus B 11 kiacce oOy4daromuiics MOJIy4YUT CIAEAYIOUIUE IPEIMETHBIE PE3YJIbTATHI 110
OTJeJbHBIM TeMaM paboueil mporpaMMel yueOHOI0 Kypea «Anredpa u Hadana MaTeMaTHYeCKOIro aHaIu3a:

Ymucna v BbIYMCTICHUSA:

CBOOOJHO ONEpPUPOBATh MOHATUAMHU: HATypaJbHOE M 1LI€JI0€ YMCIO, MHOXECTBA HATypajbHBIX U
LEeNbIX YHUCEN, UCIOIb30BaTh Ipu3Haku aenumocty 1enbix yucesn, HOJ[ u HOK natypanbHbIX uncen ans
peleHus 3a1a4, IPUMEHATh aroput™ EBknnia;

cBOOO/ZIHO OINEpUPOBATh IOHATHEM OCTAaTKa I10 MOJIYJIIO, 3alUChIBaTh HATypajbHbBIE YHCIA B
Pa3IMYHBIX TO3UIMOHHBIX CUCTEMAX CUHUCIICHMUS;

CcBOOO/ZIHO OIEpPUPOBATh MOHATHUAMHU: KOMIUJIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX YHCEIl,
NPEJCTAaBIATh KOMIUICKCHBIE YMCia B alreOpandyeckol M TPUTOHOMETpUYECKOH (hopMme, BBINNOJIHATH
apudmeTryecKue ornepan ¢ HUMU U U300pakaTh Ha KOOPJIMHATHON TJIIOCKOCTH.

YpaBHeHNA H HEPABEHCTBA!

CcBOOOZIHO ONEpUpOBaTh MOHATHSAMH: HpPpallMOHANIbHBIE, IOKa3aTelIbHbIE U JIOTapu(pMUUYECKHE
HEPABEHCTBA, HAXOAUTh UX PEUICHMSI C TOMOLIbIO0 PABHOCUIIBHBIX IIEPEXOI0B;

OCYIIECTBIATH OTOOP KOPHEN PU PELIEHUU TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOJHO ONEPHUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO, IPUMEHATh HEOOXOAUMBbIE
(hopMyIIbI 1715 pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUpOBaTh MOHATHSAMM: CHCTEMAa M COBOKYNHOCTb YPAaBHEHUHl M HEpPaBEHCTB,
PaBHOCUJIbHBIE CHCTEMbl M CHCTEMBI-CIEACTBHS, HAXOIUTh PEIIEHUS CUCTEMbl U COBOKYIHOCTEH
panMoHaNbHBIX, UPPALIMOHATIBHBIX, TOKA3aTEIbHbIX U JJOrapu(PMUUECKUX YPAaBHEHUN U HEPABEHCTB;

pemars  paluoHajbHblE,  UpPpAlMOHAJbHBIE,  [OKa3zaTelbHbIE,  JIOTapuMUYECKHE U
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COACpKAILNE MOTYJIN U TTapaMeTPhI;

MPUMEHTh TpaduuecKre METOAbl Il pelIeHHs YpaBHEHHM M HEpaBEHCTB, a TaKXe 3ajad c
napameTpamu;

MOJIETTMPOBaTh pealbHbIE CUTyallMM Ha SI3bIKE aireOpbl, COCTaBIATh BBIPAKEHUS, ypaBHEHUS,
HEPABEHCTBA U MX CHUCTEMBI 110 YCJIOBHUIO 33a4H, UCCIIEI0BATh IOCTPOEHHBIE MOJEIH C UCIIOJIb30BAHUEM
anmapara anreOpbl, THTEPIPETUPOBATh MMOTYUYEHHBIN pe3yibTar.

DyHKIUH U TPaQUKH:

CTPOUTH I'pa)UKHU KOMIIO3UIMU (PYHKLUI C MMOMOIIBIO 3JIEMEHTAPHOTO UCCIEI0BAaHMS U CBOMCTB
KOMIIO3ULIUH JIBYX (DYHKLIUH;

CTPOUTB TeoMeTpHUUecKre 00pa3bl ypaBHEHUH 1 HEPABEHCTB HA KOOPAUHATHOH MJIOCKOCTH;

CBOOOTHO OTIEPUPOBATH MOHATHIMHU: TPAUKU TPUTOHOMETPHUECKUX (DYHKIIHIA;

NPUMEHATh PYHKIUM JUI1 MOJEITUPOBAHMSI U UCCIIEIOBAHUS PEAbHBIX IPOLIECCOB.

Havyana maTeMaTH4eCKOro aHaJImM3a:

UCIOJIb30BATh MPOU3BOJHYIO AJIS MCCIEeI0BaHUS (YHKIIMM HA MOHOTOHHOCTb M 3KCTPEMYMBI;

HaXOJIUTh HanOoJIbllIee U HAMMEHbIIee 3HaUeHUs (PYHKIIMH HEPEPHIBHON Ha OTPE3KE;



WCTIOJIh30BATh MIPOM3BOIHYIO JUISI HAXOXKICHUS HAWTYYILETrO PEIICHUs B TPUKIIAJHBIX, B TOM YHCIIC
COLMAJIbHO-9)KOHOMHUECKHUX, 33/Ja4ax, JUIA ONPENEICHUsI CKOPOCTH M YCKOPEHHUs IMpolecca, 3aJaHHOTrO
dhopmysoit mim rpadukoMm;

CBOOOJHO OIEpPHPOBATh MOHSATUSMHU: TEPBOOOpa3HAs, ONPEICIEHHBIH WHTErpai, HaXOIUTh
NepBOOOPA3HbIC AIEMEHTAPHBIX (DYHKIIMIA U BBIYUCIISATH HHTErpa o Gopmyie HeroroHa-JleiOnma;

HaXOJUTh IUIOMIAIN IJIOCKUX (GPUTYP ¥ 0OBEMBI TETI C TOMOIIBI0 HHTErPaa;

UMETh TPEACTAaBICHHE O MaTEeMAaTH4YeCKOM MOJICIIMPOBAaHUM HA MPHUMEPE COCTABICHHUS
g depeHIaTbHBIX YPaBHCHHI;

peraTh MPUKJIAIHBIC 33]1a41, B TOM YHCJIE CONMAITBHO-YKOHOMUYECKOTO U (PU3NIECKOTO XapaKTepa,
CpeACTBaMHU MaTEMaTUYECKOTO aHAJIN3a.
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Apudmernueckue
omnepamnuu c
JEUCTBUTCILHBIMU
yuciaaMu.  Moayib
JECUCTBUTEIILHOTO
yuyciia n €ero
CBOICTBA.
[TpubmmxeHHbIC
BBIUMCIICHUS,
npaBuja
OKPYTJICHUS,
MPUKHJIKA U OIICHKA
pe3yibTaTa
BBIYMCIICHHI.
OCHOBHBIE  METObI
pelieHuss UeNbIX H
JpoOHO-

paloHaIbHBIX
YpaBHEHUH u
HEPaBEHCTB.
MHorouieHs! oT
OJHOU TIEPEMEHHOM.
Jenenue
MHOTOYJIEHA Ha
MHOT'OWIEH c

octatkoM. Teopema
be3y. MHorounensl ¢
LEIbIMU

kod(urmenTamu.
Teopema Buera.
Pemenue cUcCTEM
JIMHEHWHBIX
YpPaBHEHUU.

Marpuiia  CUCTEMBI

perieHus
NPUKIAIHBIX  3a/1a4
u3 Ppa3IMYHBIX
oTpaciieil 3HaHuUW U
peanbHOMI JKU3HHU.
Hcnons3oBath
NpUOIINKEHHBIE
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panMoHaIBHBIX "
TIPOOHO
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TUTST penieHus
HEPABEHCTB.
OnepupoBatb
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IIEPEMEHHOM, €ro
KOpDHH;, TMPUMEHSTH

JIeJIeHue MHOTOYJIeHa
Ha  MHOTOWIEH C
OCTaTKOM, TEOpeMy
besy wu Tteopemy
Buera nns pemenus
3amad. OnepupoBathb




JIMHEHHBIX
YpaBHEHUU.
Ornpenenurenb
MaTpuipl  2X2, ero
reOMETPUYECKU I
CMBICII U CBOMCTBA;
BBIYMCJICHHC ero
3HAYCHMS,
MIPUMEHEHUE
ompeaenuTens s
pEeIICHUs  CUCTEMBI
JIMHEHHBIX
ypaBHeHUU. Pemienue
MPUKJIAAHBIX 3a7a4 C
IIOMOIIBIO  CHCTEMBI
JIMHEWHBIX
YpaBHEHUI

MOHSATUSAMU: CUCTEMA
JIMHEUHBIX
YpaBHEHUH,
MaTpuLa,
OIPEIEIIUTEIID
MaTpULbI.
Ucnonb3oBarh
CBOICTBA
omnpenenuTens 2 X 2
JUISl BBIYMCIIEHUSL €0
3HAYCHHS,
MIPUMEHSATD
ONPEACIUTENN A
peleHuss  CUCTEMBbI
JIMTHEHWHBIX
YPaBHEHHUH.
MopenupoBaTs
peanbHbIe CHUTYalH
C TIOMOIUIBIO CUCTEMBI
JIMHEHBIX
YpaBHEHUH,
HCCIIE0BATh
MMOCTPOEHHBIE
MOJIENN C TOMOIIBIO
MaTpuIl u
ONPEACIIUTENEM,
WHTEPIPETUPOBATH
ITOJIyYEHHBIN
pe3yabpTar

OyHKIMU u
rpaduKu.
CreneHHas
GYHKIUS € TENBIM
okasaTelieM
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OyHKIUA, CIOCOOBI
3amaHusl  (YHKITHH.
B3anmHo oOpatHBIC
byHKIMM.
Kommoszunus

OnepupoBarb
MOHSITHSIMH:
GyHKIHSA, CIOCOOBI
3amaHusl  (QyHKIUY;
B3aUMHO  0OpaTHBIE
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¢bynkuuii.  I'padux | pyHKIUM,

byHKIUH. KOMITO3UIUS
DneMeHTapHbIe byHkumi,  rpadux
npeoOpa3oBaHus ¢byHkuu,  006JacTh
rpa¢uKoB (QYHKIMNA.  ONpenesIeHUs u
Ob6unacth MHO>KECTBO
onpeesIeHus W 3HauYeHUH (QyHKIMH,
MHOKECTBO HYIIU byHKIUY,
3HAYeHUH QYHKIUU.  TPOMEKYTKHU

Hynu (GyHKIMU. = 3HAKOMOCTOSIHCTBA;
IIpomexyTku JIMHENHas,
3HAKOIMOCTOSIHCTBA. KBaJIpaTHyHasl,
UeTtHble ¥ HEYETHBIE = JOPOOHO JUHEWHAs M
byHKIUH. CTereHHas (yHKIUH.
[Tepnonuueckne Brimonsare
byHKIMN. 3JIEMEHTapHbIE
[TpomexyTku npeoOpa3oBaHus
MOHOTOHHOCTH rpaduKoB (YHKIMH.
byHKIUH. 3HaTb U yMETh
MaxkcumMyMmbl U JIOKa3bIBaTh
MUHUMYMBI YEeTHOCTh 170171
GbyHKIMN. HEYETHOCTb
Haubonbiee u  (yHKuMH,
HalMEHbIIIee NEPUOIMYHOCTD
3HaueHHe (QYHKIUUA  (YHKIHH, HAXOIUTh
Ha IPOMEXYTKE.  MPOMEXYTKH
Jlunetinas, MOHOTOHHOCTH
KBaJIpaTH4YHAas u  (yskuuu,

JpoOHO JTUHEHHAs = MaKCHUMYMBbI u
byHKIMU. MUHUMYMBI
DyleMeHTapHOe byHKIHH,
UCCIIC/IOBaHHE U HauOombIIee u
MOCTPOCHUE HauMeEHbIIIee
rpadukoB 9TUX = 3HadYeHUWe (QYyHKIUHU




Apudmernueckuit
KOpPEHb n-oit
CTEIIEHH.
Hppanmonanbusie
ypaBHEHUs
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¢yukuuii. CteneHs ¢
[EJIBIM TTOKa3aTelIeM.
bunom HeroToHna.
CrenenHas (pyHKITUS
C HaTypajdbHBIM H
IENIBIM TTOKa3aTelIeM.
Ee cBoiictrBa wm

rpadux

Apudmernueckuit
KOpPEHb HATYypaJIbHOU
CTEIEHM U  €T0
CBOMCTBA.
[TpeoOpa3zoBanus
YHUCIIOBBIX
BBIPAKECHU,
coJieprKaInx
CTEIIEHM U KOPHH.
UppannonanbHbie
YPaBHEHHSI.
OCHOBHBIE METOMEI

Ha MIPOMEKYTKE.
dopMynupoBaTh U
WJUTIOCTPUPOBATH
rpadguvecku
CBOICTBa JHMHEHUHOM,
KBaJ[paTUYHOM,

JIPOOHO-THHEHHON U
CTETIEHHON (YHKIHI.
Beipaxars
bopmynamu
3aBUCUMOCTH MEXKIY
BEJIMYMHAMU. 3HATh
onpeerneHue u
CBOMCTBa CTENEHU C
LEJBIM TTOKa3aTelieM;
MOAXOAUYI0 (hopMmy
3amucu
IeNCTBUTEIbHBIX
YuCeN JJIS PEIICHUs
MPAKTUYECKUX 3a/1ad

" MIpEeACTaBICHUS
JTAHHBIX
®opMynHpoOBaTh,
3aMuChIBaTh B
CUMBOJIMYECKOHN
dbopme "
HCII0JIb30BATh
CBOMCTBA KOPHs N-O1
CTEIEHU JUTSt
npeoOpa3oBaHUs
BBIPAKCHUM.
Haxomute pemenus
MppaLMOHATIBHBIX

YpaBHEHUU c

https://www.yaklass.r
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IToxa3arennHas
byHKIHS.
IToxa3aTennHBIC
ypaBHEHUS

10

pelieHus
UppanoOHaIbHBIX
YPaBHEHUM.
PaBHOCHIIBHBIE
HIEPEXO0/IbI B
peLeHnu
MppaLMOHATIBHBIX
YpaBHEHUH.
CpoiictBa u rpaduk
KOpHsL N-OH CTeneHu

KaK byHKIAN
0OpaTHOH cTeneHu ¢
HATYpaJbHBIM
HOKa3aTeneM
Crenenn c
panroHaAIBLHBIM

IMoKa3zaTelleM U €€
CBOMCTBA.
IToka3zarennHas
byHKIHS, ee
CBOIicTBa M TpaduK.
Hcmons3oBanne
rpaduka  QyHKIMH
IS pereHus
YPaBHEHHUHU.
IToxa3zaTennHBIC
ypaBHEHUS.
OCHOBHBIE  METOJEI
perieHus
IMOKa3aTeIIbHBIX
YpPaBHEHUHU

MIOMOIIBIO
PaBHOCHJIBHBIX
Nepexo/10B WIH
OCYILECTBIIAA
IIPOBEPKY  KOPHEM.
Ctpouth rpaduk
(byHKIMU KOpHS N-0i
CTEIEHH KaK
oOpatHOI TUTST
(GYHKLIMU CTENEHU C
HATYPaJbHBIM
rokasaresuem

dopmyIUpOBATH
orpezieNieHue
CTEIICHU c
paloHaIbHBIM
IIOKA3aTEeJIEM.
BrinosnHsaTh
npeoOpa3oBaHus
YHCIIOBBIX
BBIPAKECHU,
coJIeprKaInx
CTETIEHU c
paloHaIbHBIM
IIOKA3aTEeJIEM.
Hcnonp3oBath
U(ppPOBBIE  PECYPCHI
JUTSE MIOCTPOCHHUS
rpaduka
MIOKa3aTEIbHOU
(bYHKINU ¥ U3yYEHUS
ee CBOMCTB.

https://www.yaklass.r
u/




Haxomute pemenus
IIOKa3aTeIbHBIX
YpaBHEHUU

Jlorapupmuueckas
byHKIHS.
Jlorapudpmuueckue
YpaBHEHHUS

18

Jlorapudpm  umcna.
CaoiicTBa
norapudma.
JlecsaTuaabie u
HaTypaJIbHbIC
J0TapuMBI.
IIpeoOpa3oBanue
BBIPAYKECHHU,
CoJIepKaIINX
JorapudMBI.
Jlorapudmmueckas
byHKIHS, ee
cBoOiicTBa M TpaduK.
Hcnonp3oBanue
rpadpuka  QyHKIMU
TUTST peuieHus
YpaBHEHUM.
Jlorapudmmueckue
ypaBHEHUS.
OCHOBHBIE ~ METOBI
pereHus
norapuMUUECKUX
YpaBHEHUM.
PaBHOCHITBHBIE
TIePEXOIbI B
pereHnn
JorapuMUIECKUX
YpPaBHEHUHU

JlaBaTp omnpeneneHue
jJorapudma  4YHCIa;
JIECATUYHOTO u
HaTypaJIbHOT'O
norapudma.
Hcnonb3oBars
CBOMCTBA
norapudmoB TUTSt
peoOpa3oBaHUs
JorapupMUIEeCKUX
BBIPA)KCHU.
Crpouth rpadux
JorapuMUIecKom
byHKIIUU Kak
oOpaTHoOi K
MOKa3aTeIbHOU u
HCII0JIh30BATh
CBONCTBA
JorapuMUIecKom
byHKIIUU IS
pereHus 3azad.
Haxonutps pemenus
JoTapu(PMUIECKUX
YpaBHEHUU c
TTOMOIIIHIO
PaBHOCUJIBHBIX
Mepexo/10B WU
OCYILIECTBIIAA
MPOBEPKY KOpPHEH

https://www.yaklass.r
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Cunyc, kocuHyc, JlaBath ompenencenus = https://www.yaklass.r
TaHT€HC M KOTAHI€HC  CHHyca, KOCHHyca, U/
YK CIIOBOTO TaHIeHca u
apryMeHTa. KOTaHIeHCa
Apkcunyc, YU CJIOBOTO
apKKOCHUHYC U apryMeHTa; a TakKke
apKTaHI€HC apKCHHYCa,
YHCIIOBOT'O apKKOCHHYCa u
apryMeHTa. apKTaHIeHCa YUCIa.
Tpuronomerpuuecka  [IpumeHsaTs
s OKPYXHOCTb, =~ OCHOBHBIE
TpuronomeTrpuueck onpeeseHue TPUTOHOMETPUYECKHU
ue BBIpAXECHUS U =~ 22 TPUTOHOMETPUUECKHU e Qopmynsr A
ypaBHEHUS X byHKIMi = mpeoOpa3oBaHUA
YK CIIOBOTO TPUTOHOMETPUYECKHU
apryMeHTa. X BBIPAXKECHUI.
OcHoBHbIE [TpumensTH
TPUTOHOMETPUUECKHU bopMyIbI
e (GbOopMyNbl. = TPUTOHOMETPUM JUIS
ITpeoOpa3oBanue pelieHus OCHOBHBIX
TPUTOHOMETPUYECKH = THUIIOB
X BBIPAKEHHUI. =~ TPUTOHOMETPUYECKHU
Pemenne X YPaBHECHHMU
TPUTOHOMETPUUECKHU
X YpaBHEHUI
ITocnenoBarenbHOCT OnepupoBarb https://www.yaklass.r
U, CIIOCOOBI 33/IaHUs =~ TIOHATHSMU: u/
IIOCJIEIOBATEIBHOCTE = IOCIEN0BATENBHOCTD
. Meron CrocoObl  3a/1aHus
[TocnemoBarenpHOCT . ’
10 MaTeMaTH4eCcKOn MOCJIeI0BATENHHOCTE
U ¥ IPOTPECCUU ..
WHYKLIHH. W; MOHOTOHHBIE U
MOHOTOHHBIE U OrpaHUYCHHBIC
OTrpaHUYEHHBIE MIOCJIE0BATENBHOCTH
MIOCJIEIOBATEIbHOCTH | HCCIIEN0BATH




Hcropus ananusa
OECKOHEUYHO MAJIbIX.
Apudmerndeckas
reoMeTpruYecKas
MIPOTPECCHMU.
beckoneuno
yOBIBaromas
reoMeTpruYecKast
nporpeccusi. Cymma
OECKOHEUHO
yOBIBaromiei
Ir€OMETPUUYECKON
MIPOTPECCHH.
JInHeHBIN H
SKCITOHCHIIMATBEHBIN
poct. UYucimo e
dopmyJsia  CIIOXKHBIX
MPOLICHTOB.
Hcmons3oBanne
MIPOrpeccuu JUIST
pelIeHusi peabHbIX
3aa4y  MPUKIATHOTO
XapaxkTepa

MOCJIeI0BATEILHOCTH
HAa MOHOTOHHOCTb U
OTPaHUYCHHOCTb.
[Tonyuats
npejcTaBiIeHue 00
OCHOBHBIX uaesx
aHam3a OCCKOHEYHO
MaJbIX. JlaBaThb
omnpeerneHue
apudmernyeckoit u
r€OMETPUYECKON
MIPOrPECCUHU.
Jloka3bIBaTh
CBOMCTBA
apudmeTnyeckol
r€OMETPUYECKON
MIPOTPECCHH,
HAXOJUTh CyMMY
YIEHOB TPOTPECCHH,
a TaKkkKe CymMMmy
YIEHOB OECKOHEYHO
yObIBato1eit
reOMETPUYECKON
MIPOTPECCHUHU.
Hcnonp3oBath
MpOrpeccuu TUTST
pereHus 3a/1a4
MIPUKIIATHOTO
XapaKkTep.
[TpumensTh hopmyy
CJIOKHBIX MPOLIEHTOB
JUIS pelleHHs 3aJay
u3 peanbHOU
MPAKTUKU




HenpepsiBHbie

GbyHKIUH.
[IpousBoanas

20

HenpepsiBHble
byHKIIMKE W HX
CBOWCTBA. Touka
pas3pbiBa.
ACUMIITOTHI

rpa@ukoB (GyHKIIHA.
CpoiictBa  (hyHKIHIA
HENPEPBIBHBIX Ha
OTpE3KE. Meron
UHTEPBAJIOB JUISL
pelieHus
HEPABEHCTB.
IIpumeHenne
CBOMCTB
HEIPEPBIBHBIX
byHKIUH TS
pelieHus 3a/1a4.
Ileppas u BTOpas
MIPOU3BOJIHBIE
GbyHKIMN.
Ornpenenenue,
FEOMETPUYECKUN U
¢bu3znyecKkuil  CMbICI
IIPOU3BOJHOMN.
YpaBHeHue
KacaTeJIbHON K
rpaduxky GyHKIUU.
IIpousBonHbIe
AJIEMEHTaPHBIX
(byHKIMHA.
[IpousBogHas
CYMMBI,
IIPOU3BECHNUA,
4acTHOTO u

OnepupoBatb
HOHSATHAMHU:

byHKIUSA
HeTIpepbIBHAS Ha
OTpe3Ke, TOYKa

paspeiBa  (yHKIHH,
acUMIITOTa Tpaduka

byHKIUH.
IIpumeHsATH cBONCTBA
HENpepPbIBHbIX
byHKIUH JUISt
peLeHus 3ajau.
OnepupoBatb

MOHSATUSAMM: IEpPBasi U
BTOpasi MPOU3BOIHBIE
GYyHKIIUY; TTOHUMATh
buzndecKuit u
reOMETPUYECKUI
CMBICJI IPOU3BOAHON;
3alUChIBaTh
ypaBHEHUE
KacaTeJIbHOM.
BeruucnsTs
MIPOU3BOIHBIC
CYMMBI,
MIPOU3BE/ICHUS],
YaCTHOTO M CJIOKHOMU
¢ynkuuu.  M3yuatsb
MIPOU3BOHBIC
3JI€MEHTapHBIX
byHKIMA.
Ucnonb3oBath
FEOMETPUYECKUN U
(U3UYECKUI  CMBICI

https://www.yaklass.r
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IToBTOpEHME,
000011EHNE,
cucTeMaTu3anus
3HAHUU

KOMITO3UIIUU
¢byukuuii OCHOBHBIC
TIOHSITHS Kypca
anreOppl W Haval
MaTEeMaTHYECKOTO
anmanm3a 10 ximacca,
00o011eHne u
CUCTeMaTH3aIHs
3HAHUU

MIPOU3BOAHOMN s
penieHus 3aaad.
IIpumensTs
OCHOBHBIC  IOHATHUSA
Kypca anreOpel U
Hayal
MaTEMaTHYeCKOI 0
aHanu3a JUTSt
pelieHus 3axad U3
pealbHOM JKM3HH U
JIIPYTUX  TIKOJBHBIX
MpeAMETOB

https://www.yaklass.r
u/
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11 KUIIACC

Ne
n/
n

HauMenoBanue
pa3neyioB u
NporpamMMbIl

HccnegoBanue
byHKIMII
IIOMOIIILIO
MPOU3BOAHOMN

TEM

KoanuecTBO 4acoB

Bcer
0

22

KoHTpo/ibHBbI
e padoThbI

IIpakTH4eckn
e padoThbI

IIporpammuoe
cojepKaHue

[Ipumenenue
MIPOU3BOAHOMN
UCCJIEIOBAHUIO
byHKIHI
MOHOTOHHOCTh
3KCTPEMYMBI.
Haxoxnenue
HanOO0JIBIIETO
HAaMMEHBILIETO
3HAYEHUS
HEIPEPBIBHON
byHKIIIN
OTpE3KE.
[Ipumenenue
IIPOU3BOAHOMN
HaXOXJICHUS
HaWJTy4IlIero
peleHus
MIPUKJIATHBIX
3a7a4ax,
ONpEACIICHUS
CKOpPOCTH
YCKOpPEHHUS
nporiecca,
3aJJaHHOTO
dhopmymoit
rpaduKoM.
Kommosunus

Ha

Ha

TS

IUTS

NI

XapakTepucTuka

eATeJHLHOCTH
yyaluxcs

Ctpoutsb
KOMITO3UIIH
byHKIUI
HOMOIIbIO

QJICMCHTApPHOI'O

HCCIICIOBAHUS
CBOICTB
KOMIIO3UIIMH.
Crpouts

reoMeTpUyecKre

rpaduk

n

o0pa3bl  ypaBHEHUI

U HEpPaBEHCTB

KOOPAMHATHOU
IJIOCKOCTH.
Hcnonn3oBarh
MIPOU3BOIHYIO
HCCIIEIOBaHUS
byHKIMHA
MOHOTOHHOCTh
AKCTPEMYMBI;
HaXOJUTh
HauOoJbIIee
HauMEcHBIIIEE

Ha

JUIA

Ha
u

u

3HaueHus (PyHKUUU

HEIPEPBIBHOU
OTpE3KE;
rpaduxu

Ha

CTPOUTH
byHKIUH

Ha OCHOBAaHUH

DJIeKTPOHHbIE
(uudposrbie)
oOpa3oBaTe/ibHbIE

pecypchl

https://www.yaklass.r
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(byHKIHA. IIPOBEJIEHHOIO
I'eomeTrpuueckue UCCJICJIOBAHMUS.
oOpa3sl ypaBHeHui 1 Mcnonbs3oBaTh
HEpaBEHCTB HAa  [POU3BOAHYIO  JUIS
KOOPJIMHATHOMN HAXOXKJICHUS
IJIOCKOCTH HAWTYYILEro
pelieHus B
MPUKIAIHBIX, B TOM
YyHuClie  COLMAIBHO-
SKOHOMMYECKUX,
3a/a4ax, IE
ornpeaeneHus
CKOpPOCTH u
YCKOpEHUs
nporecca,
3aJJaHHOTO
dhopmyoit Wi
rpauKoMm.
[Tonyuats
IPEJICTaBICHUE O
IPUMECHECHUN
MIPOU3BOJHOMN B
Ppa3IUYHbIX
OTpaciiax 3HAHUI
ITepBooOpasHas, Omnepuposathb https://www.yaklass.r
OCHOBHOE CBOMCTBO  TOHATHAMU: u/
NepBOOOPA3HBIX. nepBooOpazHas |
[TepBooOpazHbIe OTIpeIeTICHHBII
IlepBooOpa3zHass 12 JIIEMEHTaPHBIX uHTerpa. Haxonute
HUHTETpall ¢byukomii. [lpaBunma  mepBooOpa3HbIe
HaXO0XACHUS JJIEMEHTAPHBIX
epBOOOPa3HBIX. byHKIII u
Hurerpair. BBIYUCIIATH
I'eomeTpuueckuit MHTErpaj o




CMBICTI ~ WMHTErpaa.
Brruncnenue
OTIPEICIIEHHOTO
WHTerpaia 1o
¢dbopmyne HeroToHa—
JletiOHu1IA.
IIpumenenue
WHTerpaia TUIS
HaXOXJICHUS
IIonaied TIOCKUX
¢uryp um o00beMOB

¢dopmyne HrrooToHa
JletiOHM1IA.
Haxonute 1miomanu
IJIOCKUX Quryp u
00BEMBI  TEI  C
IIOMOIIILIO
OTIpEeICIICHHOTO
WHTEerpaa.
3HAKOMUTHLCS c
MaTeMaTHYECKUM
MOJICTTHPOBAaHUEM Ha

reOMETPHUECKUX npumepe
TeNl. [Tpumepsr  muddepeHnnaIbHBI
peleHuit X YpaBHEHUH.
middepentmanpapix | [lomydars
YpaBHEHUH. NpeJCTaBIeHUE O
MaremMaTraeckoe 3HaYCHUU BBEJICHHUSI
MO/JIEIUPOBAaHUE HOHATHS HMHTErpaia
peanbHbBIX B pa3BUTHH
IPOLIECCOB C  MaTeMaTHKH
MTOMOIIIBIO
Qg depeHaIbHbIX
ypaBHEHUH
Tpuronomerpuueck Hcnonb3oBatk https://www.yaklass.r
We ¢yHKIuH, wuX udpoBbIe pecypcsl | u/
CBOWCTBA M TPAaQUKHU. = JIJIS MOCTPOCHHUS
I'paduxu OTt6op KOpHEH = TpadukoB
TPUTOHOMETPHYECKU TPUTOHOMETPHYECKH = TPUTOHOMETPUYECKH
X bynkuuit. 14 X ypaBHeHMH ¢ X  QYHKUUH U
Tpuronomerpuveck MTOMOTIIBIO W3yYeHUS 175
1€ HEPABEHCTBA TPUTOHOMETPUYECKO =~ CBOMCTB. Pemats
1 OKpPY>KHOCTH. TPUTOHOMETPUUYECKH

€ YpaBHEHHUS U
OCYLIECTBIATh




HppaumnonaneHsle,
II0Ka3aTeIbHbIE
norapudmudeckue
HEpaBEHCTBA

u

24

Pemenue
TPUTOHOMETPUUYECKH
X HEPAaBEHCTB

OCHOBHBIE  METO/]IbI
perieHus
MOKa3aTeIbHBIX U
Jorapu(pMUIECKIX
HEPaBEHCTB.
OCHOBHBIE METOIBI
pereHus
HPPaIMOHATEHBIX
HEPaBEHCTB.
I'padnueckue
METOJIbI  peIICHHUS
HPPAIMOHATILHBIX,
MOKa3aTeIbHBIX U
Jorapu(pMHUIECKIX
ypaBHEHUU u
HEpaBEHCTB

oTOOp KOpHEH ¢
MOMOIIbIO
TPUTOHOMETPHUUECKO
71 OKPYHOCTH.
[IpumeHnATH
hopmytbr
TPUTOHOMETPUH IS
pellIeHusT OCHOBHBIX
THUIIOB
TPUTOHOMETPHUUECKU
X HEPaBEHCTB.
Hcnonb3oBars
U(PPOBBIE PECYPCHI
JUISL TIOCTPOEHUSl U
VCCIIEJIOBAHUS
rpaduKoB PyHKIHIT
IIpumeHATH
CBOMCTBA
NOKa3aTelNbHON U
JorapupMUIeCcKou
byHKIHI K
pEeLIeHNUO
NOKa3aTeJIbHbIX |
JorapupMUIECKIX
HEPABEHCTB.
O6ocHOBaTh
PaBHOCHJIBHOCTb
nepexonoB. Pemars
UppaloHaIbHbIE U
KOMOMHHpPOBaHHbBIE
HEPABEHCTBA, c
MOMOIIbIO
PaBHOCHJIBHBIX
MEPEXO0JI0B.

https://www.yaklass.r
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KommiekcHrlie yncia

10

KommiekcHbie
qucia.
Anrebpanueckas W
TPUTOHOMETPHUUECKA
s (opMBI  3amucH
KOMILJIEKCHOTO
qucla.
Apudpmernueckue
ornepanuu c
KOMIUIEKCHBIMU
YUCJIaMH.
N3obpaxenue
KOMILJIEKCHBIX YHCEll
Ha  KOOPJAMHATHOMH
IJIOCKOCTH.
®opmyna Myaspa.
Kopnu n-oii crenenn
U3  KOMIUJIEKCHOTO
gucna. [Ipumenenue
KOMIIJIEKCHBIX YHCe

TUIS pelieHus
buzmgecKkux u
TEOMETPUUYECKUX
3ama4

Hcnonb3oBars
rpadguveckue
METOJbl U CBOMCTBA
BXOJISIINX B
ypaBHEHUE WIn
HEPaBEHCTBO
byHKIH] IE
peleHus 3a1a4u
OnepupoBaTh
TIOHSITHSIMH
KOMIUIEKCHOE YHUCIIO
u MHOXECTBO
KOMIUIEKCHBIX
YUCEI.
IIpencraBnsith
KOMILJIEKCHBIC YnCIIa
B anredpanveckoi u
TPUTOHOMETPHUIECKO
i dopme.
BrimonHsaTh
apupMeTHIeCcKue
omepalv C HUMHU.
N3o6paxkats
KOMIUJIEKCHBIE YHCTIa
Ha  KOOpJIWHATHOMI

IIJIOCKOCTH.
[IpumeHATH
¢dbopmyny Myaspa u
10JTy4aTh
MIPENCTAaBICHUE O
KOpHAX n-on
CTCTICHH u3
KOMIIJIEKCHOT'O

qyciaa. 3HaKOMUTHCS

https://www.yaklass.r
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Harypainbnsie

)51

Harypanbhbie u
Lenble qucia.
IIpumenenne
MIPU3HAKOB

JEIUMOCTH  IICNBIX
gucen, HOJl u HOK,

OCTaTKOB o
MOJIYJIKO, AJITOPUTMA
EBximina inic: |

peuicHud 3aJda4 B
OCIbIX YHCIIax

c IpuMepamMu
[IPUMEHEHUS
KOMIIJIEKCHBIX YUCET
JUTS peuieHus
F€OMETPUYECKUX U
¢du3nyeckux 3anaq

OnepupoBarb
MOHSATUSIMU:
HaTypaJIbHOE u
1esnoe YHUCIIO,
MHO>KECTBO
HaTypaJIbHBIX u
EJBIX qucel.
Hcnonb3oBars
IpU3HAKU
JNETUMOCTH  TEJIBIX
YUCeN; OCTAaTKH [0

https://www.yaklass.r
u/

LeNble yncia 10 monymo; HOJ wu
HOK mnatypasnbHbIX
qucen,  allOpUTM
EBxmiga s
pelieHus 3aja4.
3anuceIBaTh
HaTypajlbHbIE YHUCIIA
B pa3IMYHbIX
MO3UIIMOHHBIX
cUCTEMax
CUMCTICHUS

Cucremsl Cucrema n  OnepuposaTh https://www.yaklass.r

paloHaIbHbIX, COBOKYITHOCTb HOHSTUAMU: u/

UppaloHaIbHBIX 12 YPaBHEHUH. cucreMa u

MIOKA3aTeIbHBIX U PaBHOCHIIBHBIE COBOKYITHOCTb

JorapupMUUECKUX CHCTEMBl U CUCTEMBbl  YpaBHEHUH u

ypaBHEHUN CJIEICTBHUSI. HEPABEHCTB;




3agaun
napameTpamMmu

16

OCHOBHBIE METOIBI
pelIeHus CHCTEM U
COBOKYITHOCTEHN
paloHaIbHbIX,
UppaOHABHBIX,
MOKa3aTeabHBIX U
norapupMuIecKux
yYpaBHEHUH.
[Ipumenenue
ypaBHEHUH, CHCTEM
U HEpaBeHCTB K
PELICHUIO
MaTeMaTHIECKUX
3aja4y M 3a7ad U3
Pa3IMYHbIX
obnacTeil Hayku H
peambHOM  JKHM3HHU,
UHTepHpeTanus
MOJTyYeHHBIX
pe3yIbTaToB

PanmonansHele,
HppaIoHaIbHEIE,
IIOKAa3aTelIbHEIC,
norapu(pMUUECKUE U
TPUTOHOMETPUYECKHU
e ypaBHEHMUS,

pelIeHre  CHUCTEMBbI
WIH COBOKYIHOCTH;
PaBHOCHIIBHBIC
CUCTEMBbI U
CHCTEMBI-
CIIEJICTBUSI.
Haxomuts pemenus
CUCTEM u
COBOKYITHOCTEHN
LEJBIX
panroHaIbHBIX,
UPpaALMOHATIbHBIX,
NOKa3aTeIbHBIX |
JorapupMuIEcKux
ypaBHEHUN u
HEpPaBEHCTB.
[IpumenaTH
CUCTEMBI ypaBHEHUN
K PELICHHIO
TEKCTOBBIX 3a/1a4 U3
pa3IMYHbBIX
obnacteil 3HaHWMI U
pEAIbHOM  KHU3HU;
UHTEPIPETHPOBATH
MOJTyYCHHBIC
pereHus.
Hcnonb3oBars

U (POBBIE PECYPCHI
Bribupate  croco6
pereHus
panMoHaNbHbBIX,
UPpaLMOHATIBHBIX,
MOKA3aTeIbHBIX,
Jorapu(pMUIECKUX U

https://www.yaklass.r
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[ToBTOpEHUE,
0000111EHNE,
CHCTEMAaTH3alHs
3HAaHUH

16

HEpaBEHCTBa U TPUTOHOMETPUYECKU
CHUCTEMBI C X YpaBHEHUH H
napaMmeTpamH. HEPABEHCTB,
IToctpoenue U coaepXKallnux
HCCIIEIOBaHKE MOJlyJIn u
MaTeMaTH4ECKUX I1apaMeTpsl.
Mozened peanbHbIX  IIpuMmeHATH
CUTyaluin c rpaduueckue u
[IOMOLIBIO QHAIUTUYECKUE
YPaBHEHUH, CHUCTEM  METOJBI JUISL
yYpaBHEHUN U pCELICHHs ypPaBHEHUHI
HEPAaBEHCTB C WU HEpPaBEHCTB C
napameTpamu napaMeTpamu, a
TaKXKe
UCCJIEJOBaHUE
(GyHKIMHA MeToJaMH
MaTeMaTHUYeCKOTo
aHasm3za. CTpouTs n
UCCJIEZIOBATh
MaTeMaTHYECKNE
MOJIEIM  PEaJbHBIX
CUTYyalHi c
MOMOIIbIO
YPaBHEHUH,
HEpaBEHCTB u
CUCTEM c
rnapameTpamu
OcHoBHBIE TIOHSATHS =~ MojaenupoBaTh https://www.yaklass.r

U METONBl Kypca,
00001eHNE H
cucreMaTrmni3aluia
3HAHHUI

peaJIbHBIE CUTYyalUH
Ha S3bIKE anreopsl,
COCTaBIIATh
BBIpa)KEHMUS,
YpaBHEHUS,
HEpaBEHCTBA U UX

u/




CUCTEMBbI o
YCIIOBUIO  3aJlayH,
HCCIIEI0BaTh
MOCTPOCHHBIE
MOJIENHN c
HCIIOJIb30BaHUEM
ammapara anreopsl,
UHTEPIPETUPOBATD
MIOJTy4YEHHBIN
pe3yInbTar.
[IpumensaTs
byHKIIUN TUTS
MOJICJIUPOBAaHUS U
UCCIICJIOBAHUS
peaJIbHbIX
IIPOLIECCOB.
Pemars
MPUKIIaTHBIC
3a/1a4M, B TOM YHCIIE
COLIMAJILHO
SKOHOMHMYECKOTO U
¢duznyeckoro
xapakrepa,
CpeacTBaMu
anreOpsI u
MaTeMaTH4ECKOIro
aHaJM3a

OBLIEE KOJMNYECTBO

YACOB
[TPOT'PAMME

I10

136

10




KAJIEHJAPHO - TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosau4vecTBO 4acoB
Ne Tema vooka K I Hara DJIEeKTPOHHbBIE nugpossie
n/n P Bcero OHTPOTLHBIC PaKTHHCCKHE U3ydYeHHsi 00pa3oBaTe/IbHbIC pecypChl
padoThI padoThbI
1 MHuoxecTBo, onepauuu HaJI 1 https://www.yaklass.ru/
MHOJKECTBAaMH M MIX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1 https://www.yaklass.ru/
[Ipumenenue TEOPETUKO- https://www.yaklass.ru/
3 MHOECTBEHHOTO ammapara  gus 1
pEIICHUS 3a/1a4
Panmonansasie yncna. OOBIKHOBEHHEIE https://www.yaklass.ru/
4 U JIeCATUYHBIE JpOOH, TMPOICHTHI, 1
OECKOHEUYHBIE TTEPUOINMUECKHUE IPOOH
Panmonansabie urcia. OOBIKHOBEHHBIE https://www.yaklass.ru/
5 U JIeCATHYHBIE JApoOH, TmpoueHTs, 1
OECKOHEUYHBIE TTEPUOINMUECKHUE IPOOH
6 [Ipumenenue apoOeit U MPOLEHTOB st 1 https://www.yaklass.ru/
peuieHust NpUKIAAHbIX 33124
v [Tpumenenue npobelt U MPOLEHTOB JUIS 1 https://www.yaklass.ru/
petieHust MPUKIAIHBIX 337124
JlericTBUTENBHBIC qHCa. https://www.yaklass.ru/
8 PaumonansHble ¥ WppalMOHAJIbHbBIE 1
qucia
9 Apudmernueckue omnepanuu c 1 https://www.yaklass.ru/
JIEUCTBUTEIILHBIMH YHCIIAMHU
10 Mo;gym) JIEHCTBUTEIIFHOIO YMCIIa U €T0 1 https://www.yaklass.ru/
CBOMCTBA
[IpubnuxEHHBIC BRIYUCICHUS, TTPABHIIA https://www.yaklass.ru/
11 OKpYTJICHUs, TpPHUKUIKAa W OleHka 1

pe3yabTara BIUYUCICHUN




12

OCHOBHBIE METOJIbl PEIICHUS LIEJIBIX U
JIpOOHO-PALIMOHAIBHBIX ypaBHEHUN
HEPaBEHCTB

=

https://www.yaklass.ru/

13

OCHOBHBIE METOJIbl PEIICHUS LIEJIbIX U
IpOOHO-PALIMOHAIBHBIX ypaBHEHUN
HEPaBEHCTB

=

https://www.yaklass.ru/

14

OCHOBHBIE METOJIbl PEIICHUS LIEJIbIX U
IpOOHO-PALIMOHANIBHBIX ypaBHEHUH U
HEPaBEHCTB

https://www.yaklass.ru/

15

MHorowieHsl OT OJHOM MEPEMEHHOM.
Jlenenne MHOrOuYJIeHa HAa MHOTOWIEH C
octaTtkoM. Teopema besy

https://www.yaklass.ru/

16
17

MHoOTro4IeHBI C EJTBIMU
koaddurmentamu. Teopema Buera

Pemenne cucrem IMHENHBIX ypaBHEHU I

https://www.yaklass.ru/

https://www.yaklass.ru/

18

Pemenne cucrem IMHENHBIX YpaBHEHU I

https://www.yaklass.ru/

19

20

21

22

Martpuna CUCTEMBbI JUHEHHBIX
ypaBHeHHH. OIpenenuTens MaTpPUILbI
2x2, ero TreoOMETPUYECKHI CMBICI U
CBOICTBA; BBIYMCIEHUE €TO 3HAYECHUS

Onpenenurens MaTpuibl 2X2,  €ro
T€OMETPUYECKHI CMBICII M CBOWCTBA;
BBIYMCIIEHHE €0 3HAYEHHMS

[Ipumenenue OIIpEAETUTENS JUIS
peleHus CHCTEMBI JIMHEHHBIX
YpaBHEHUNU

Pemenne  mpukiamHbIXx  3amady C

MIOMOILIBIO CUCTEMBI JIMHEVHBIX
YpaBHEHUU

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

23

Pemenne  mnpukiagHbIX — 3amad  C
IIOMOIIIBIO CHUCTCMbI JIMHEHHBIX
YpaBHEHUU

https://www.yaklass.ru/




24

KontponpHas pabora: "PannoHanbHbIe
ypaBHeHMsI U HepaBeHCTBa. CuHCTeMbI
JMHENHBIX ypaBHEHUN"

https://www.yaklass.ru/

25

OyHKIHS, CIOCOOBI 3a1aHusT (QYHKITUH.
B3anmuo oOpaTHbIe byHKIHH.
Komno3unus ¢pyHkuumit

https://www.yaklass.ru/

26

27

28

29

I'padux  ¢yHkumu. DieMeHTapHbBIE
npeoOpa3zoBaHus rpaduKoB QyHKIIUHA

OO6nacTh ompeneneHuss U MHOXKECTBO
3HayeHndd Qynkuun. Hymn ¢yHkoum.
[IpoMexyTKH 3HAK MOCTOSIHCTBA

Yéruple ©  HeuéTHble  (DyHKUIHUU.
[Tepuoanueckue GbyHKIUY.
[TpoMexyTKM MOHOTOHHOCTH (DYHKITUH
MakcuMyMbl 1 MUHUMYMBI (yHKIIAH.

HauOonbiiee 1 HauMeHbIlIee 3HAUCHHE
(GYHKIIMM HAa IPOMEXKYTKE

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

30

31

Jluneiinas, kBajgpaTudHas W JAPOOHO-
TuHeHas GyHKIun

DJIeMEeHTapHOe HCCICA0BaHUE i
NOCTpPOEHUE TpaUKOB ITUX QYHKIUN

https://www.yaklass.ru/

https://www.yaklass.ru/

32

33

DJIeMeHTapHOe HCCIIeIOBaHUE u
MOCTPOCHHE TPAPHUKOB ITHX (PYHKUIUIH
Crenenb ¢ 1eIbIM 1oKazaTenemM. bunom
HproTona

https://www.yaklass.ru/

https://www.yaklass.ru/

34

CrerneHsn c 11eJI6IM MTOKa3aTeyieM. buHoM
Herorona

https://www.yaklass.ru/

35

CrenenHast QyHKIUS ¢ HATYpaJIbHBIM U
HeJILIM HoKazareiieM. EE cBolicTBa u

rpadguk

https://www.yaklass.ru/

36

Kontponbnast pabora: "CreneHHas
¢bynkius. E€ cBoiicTBa u rpadux"

https://www.yaklass.ru/




37

38

Apudmernueckuit KOPEHb
HaTypaJbHOW CTETIEHU U €ro CBOMCTBA

Apudmernaeckuit KOpPEHb
HaTypaJIbHOM CTEIIEHU U €r0 CBOMCTBA

https://www.yaklass.ru/

https://www.yaklass.ru/

39

[IpeobpazoBanus YUCJIOBBIX
BBIPOKEHUH, COJEPKAIIUX CTCICHH |
KOpHH

https://www.yaklass.ru/

40

[IpeobpazoBanus YUCJIOBBIX
BBIPOKCHUH, COJCPKAIIUX CTCICHU |
KOpHU

https://www.yaklass.ru/

41

[IpeobpazoBanus YHUCJIOBBIX
BBIPOKCHUH, COJICPKAIIUX CTCICHH |
KOpHU

https://www.yaklass.ru/

42

43

44

45

WpparnmoHansHbie YpaBHEHHS.
OcHoBHbIE METO/IbI pelieHus
UppalMOHATILHBIX YPAaBHEHUN

WppaunonanbHble YPaBHEHHS.
OcHoBHbIE METO/IbI pelieHus
UppalMOHATIBHBIX YPAaBHEHUN
WppaunonanbHble YPaBHEHHS.
OcHoBHbIE METO/IbI pelieHus
UpPpaLMOHATILHBIX YPAaBHEHUN

PaBHOCWIIBHBIE TIEPEXOABl B pELICHUU
VPPALMOHAJIBHBIX YPaBHEHUI

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

46

47

48

PaBHOCUIIBHBIE TIEpeXO/bl B PELICHUU
VPPaLMOHATIbHBIX YPaBHEHUM
PaBHOCUIIBHBIE TIEpeXO/bl B PELICHUU
VPPaLMOHATIbHBIX YPaBHEHUM
PaBHOCUIIBHBIE TIEpEXObl B PELIEHUU
VPPALMOHAIIBHBIX YPAaBHCHUM

https://www.yaklass.ru/
https://www.yaklass.ru/

https://www.yaklass.ru/




49

CpoiictBa u rpaduk KOpHSA N-Oi
CTENeHW Kak (QYHKIUA OOpaTHOU
CTETICHU C HATYPaJIbHBIM ITOKa3aTelIeM

https://www.yaklass.ru/

50

CpoiictBa u rpaduk KopHSA N-Oi
CTENeHW Kak (QYHKIUH OOpaTHOU
CTETICHU C HATYPaJIbHBIM ITOKa3aTelIeM

https://www.yaklass.ru/

51

KonrtponpHast pabora: "CBoiicTBa u
rpapuk  KOpHS  N-O  CTeNeHHu.
Wppannonanbubie ypaBHeHUSs"

https://www.yaklass.ru/

52

53

Crenenb c paloHaIbHBIM
HoKazaTelieM U e€ CBOMcTBa

Crenenn C parMoHaIbHBIM
OKa3aTeJIEM U €€ CBOUMCTBA

https://www.yaklass.ru/

https://www.yaklass.ru/

54

Crenenn C parmoHAIbHBIM
OoKa3aTeJIEM U €€ CBOMCTBA

https://www.yaklass.ru/

55

56

[TokazarenpHast QpyHKIUsA, €€ CBOMCTBA
u rpaduk

Hcnonb3oBanue rpaduka GyHKIUMN JUIs
peueHus: ypaBHEHUI

https://www.yaklass.ru/

https://www.yaklass.ru/

57

58

59

Wcnonb3oBanue rpaduka GyHKIUM 115
pelIeHNs ypaBHEHUN

[loka3arenbHble ypaBHEeHUSA. OCHOBHBIE
METO/ABl  PELICHHs  IOKa3aTEeIbHBIX
YpaBHEHUNU

IToka3zaTenbHble ypaBHEeHNA. OCHOBHBIE

METOJbl  PEIIEHUs  IMOKa3aTEIbHBIX
YpaBHEHUU

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

60

ITokazarenbHble ypaBHEHUS. OCHOBHbBIE
METOABI pCeIICHUA ITIOKa3aTCIIbHBIX
YpaBHEHUU

https://www.yaklass.ru/

61

Kontponbnas pabota: "[loka3arenpHas
¢ynkmus. [loka3aTenbHble ypaBHeHUS"

https://www.yaklass.ru/




Jlorapudm qrcra. CaoiicTBa

https://www.yaklass.ru/

62
norapupma

63 Jlorapudpm qyuca. CaoiicTBa https://www.yaklass.ru/
norapudma

64 Jlorapudm qrcra. CaoiicTBa https://www.yaklass.ru/
norapupma

65 JlecaTu4uHbIe u HaTypajbHbIE https://www.yaklass.ru/
J0rapuQMbl

66 Jecsatuynsble u HaTypajbHbIE https://www.yaklass.ru/
JorapuhMbl

67 [IpeobpazoBanue BBIPAXKEHHUI, https://www.yaklass.ru/
coJiepKalX Jorapu(mbl

68 [IpeoOpazoBanue BBIPAXKEHUI, https://www.yaklass.ru/
coJepKaIIX JoTapu(pMbI

69 [IpeobpazoBanue BBIPAXKEHHUI, https://www.yaklass.ru/
coJiepKalX Jorapu(mbl

70 Jlorapudmmueckas byHKIHS, eé https://www.yaklass.ru/
CBOICcTBa U rpaduk

el Jlorapudpmuueckas byHKIWMS, eé https://www.yaklass.ru/
CBOMCTBA U rpaduK

72 Wcnonb3oBanue rpaduka GyHKIUM 115 https://www.yaklass.ru/
pelIeHns ypaBHEHUH

73 Hcnons3oBanue rpaduka GyHKINUU AT https://www.yaklass.ru/
peneHust ypaBHEHU N
Jlorapudmuueckue YpaBHEHUS. https://www.yaklass.ru/

74 OcHoBHbIE METO/IBI pelieHus
Jorapu(pMHUUECKUX YpaBHEHHM
Jlorapudmuueckue YpaBHEHUS. https://www.yaklass.ru/

75 OcHoBHbIE METO/IBI pelieHus

Jorapu(pMUUECKUX YpaBHEHHM




Jlorapudmuueckue YPaBHEHHSI.

https://www.yaklass.ru/

76 OCHOBHEBIE METOIbI pereHus
JOrapupMHUECKUX YpaBHEHUI

77 PaBHOCUIIBHBIE TIEpEXO/bl B PELIEHUU https://www.yaklass.ru/
JOrapu(pMHUUECKUX YpaBHEHUIN

78 PaBHOCUIIBHBIE TEPEXOJbl B PEHICHUU https://www.yaklass.ru/
JOrapupMHUECKUX YpaBHEHUI
KonTposbHas pabora: https://www.yaklass.ru/

79 "Jlorapupmuueckas byHKIHS.
Jlorapugmuueckue ypaBHeHUs "

80 CuHyc, KOCUHYC, TAHT€HC U KOTaHTE€HC https://www.yaklass.ru/
YHMCJIOBOI'O apryMeHTa

81 CuHycC, KOCUHYC, TAHI'€HC U KOTaHI€HC https://www.yaklass.ru/
YHMCJIOBOI'O apryMeHTa

82 ApKCUHYC, apKKOCHUHYC U apKTaHI€HC https://www.yaklass.ru/
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHUHYC U apKTaHI€HC https://www.yaklass.ru/
YHUCJIOBOT'O apryMeHTa
Tpuronomerpuyeckas OKPYKHOCTb, https://www.yaklass.ru/

84 OTpeNeIeHne  TPUTOHOMETPHYECKUX
(YHKIHI YUCIOBOrO apryMeHTa
Tpuronomerpuyeckas OKPYKHOCTb, https://www.yaklass.ru/

85 OTpeNeNieHne  TPUTOHOMETPHYECKUX
(YHKIHI YUCIOBOTO apryMeHTa

86 OcHOBHBIE TPUTOHOMETPUYECKHUE https://www.yaklass.ru/
bopmybl

87 OcHoBHbIE TPUTOHOMETPUUYECKUE https://www.yaklass.ru/
bopMyIIBI

88 OcHOBHbIE TPUTOHOMETPUYECKHUE https://www.yaklass.ru/
bopmyIbl

89 OcHoBHbIE TPUTOHOMETPUYECKUE https://www.yaklass.ru/

bopMyJIBI




90 [IpeobpazoBanue } https://www.yaklass.ru/
TPUTOHOMETPHUYECKUX BBIPAKCHUN

91 IIpeoOpazoBanue § https://www.yaklass.ru/
TPUTOHOMETPUYECKUX BBIPAKEHUMN

92 [IpeobpazoBanue } https://www.yaklass.ru/
TPUTOHOMETPUYECKUX BBIPAKCHUN

93 [IpeoOpazoBanue } https://www.yaklass.ru/
TPUTOHOMETPUYECKUX BBIPAKCHUHN

94 Pemenue } TPUTOHOMETPUYECKUX https://www.yaklass.ru/
ypaBHEHUH

95 Pemenne } TPUTOHOMETPUUYECKUX https://www.yaklass.ru/
ypaBHEHUH

9% Pemenue } TPUTOHOMETPHUUECKHUX https://www.yaklass.ru/
ypaBHEHUU

97 Pemenne § TPUTOHOMETPUUYECKUX https://www.yaklass.ru/
ypaBHEHUU

98 Pemenne § TPUTOHOMETPUIECKUX https://www.yaklass.ru/
ypaBHEHUN

99 Pemenue § TPUTOHOMETPUYECKUX https://www.yaklass.ru/
ypaBHEHUU

100 Pemenne § TPUTOHOMETPUYECKUX https://www.yaklass.ru/
ypaBHEHUU
KouTtponpHas pabora: https://www.yaklass.ru/

101 "TpUrOHOMETPUYECKUE BBIPAKECHUSA U
TPUTOHOMETPUYECKUE YpaBHEHUS"
IlocnenoBaTenbHOCTH, CITOCOOBI https://www.yaklass.ru/

102 3aJlaHus [ocienoBareabHocTel. MeTox
MaTEeMaTUYeCKOU UHIYKLIHUH
MoHOTOHHBIE u OrpaHUYCHHBIE https://www.yaklass.ru/

103 [I0CJIEOBATEIbHOCTH. Ucropus
aHajan3a OECKOHEYHO MaJIbIX

104 Apudmerndeckas mporpeccus https://www.yaklass.ru/




105

I'eomeTpuueckas nporpeccust

https://www.yaklass.ru/

Beckoneuno yObIBaroIas

https://www.yaklass.ru/

106 reoMeTpruyecKas mporpeccust
107 Cymma 6eCK(3Hequ yOBIBaroIIeH https://www.yaklass.ru/
reOMETPUUYECKON MPOTrPECCUU
JIMHENHBIN U DKCIOHEHUMUAIIBHBIN POCT. https://www.yaklass.ru/
108 Yucno e. Dopmyna  CIOXKHBIX
MIPOLICHTOB
JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT. https://www.yaklass.ru/
109 Yucno e. @Dopmyna  CIOXKHBIX
MIPOLICHTOB
HUcnonw3oBanue  mporpeccuu st https://www.yaklass.ru/
110 pelieHus peasIbHbIX 3a1a4y
MPUKJIAJHOTO XapaKTepa
111 KonTponbHas pabora: https://www.yaklass.ru/
"ITocnenoBarenbHOCTH U porpeccun”
112 HenpepsiBHbIE (DYHKITMU 1 MX CBOMCTBA https://www.yaklass.ru/
113 Touka pa3psiBa. ACUMITOTHI TpaUKOB https://www.yaklass.ru/
byHKIHI
114 CpoiicTBa (yHKUUH HENpepbIBHBIX Ha https://www.yaklass.ru/
OTpE3Ke
115 CpoiicTBa (yHKUUH HENpepbIBHBIX Ha https://www.yaklass.ru/
OTpEe3Ke
116 MeTto UWHTEpPBAJIOB Uil  PELICHHS https://www.yaklass.ru/
HEPaBEHCTB
117 Mertox UWHTEpPBAJIOB Uil PELICHUS https://www.yaklass.ru/
HEPaBEHCTB
118 MeTton UWHTEpPBAJIOB Uil  PELICHUS https://www.yaklass.ru/
HEPaBEHCTB
119 IIpuMeHeHrEe CBOWCTB HENPEPBIBHBIX https://www.yaklass.ru/

GyHKIMA 7151 peleHus 3a1a49




[IpuMeHeHnEe CBOWCTB HENPEPBIBHBIX

https://www.yaklass.ru/

120 N 1
GYHKIMA 715 pelieHus 3a1a49

121 Ileppass u BTOpas MNPOU3BOAHBIC 1 https://www.yaklass.ru/
byHKIIUU

122 Onpezleneﬂnf:, F€OMETPUUYECKUN CMBICI 1 https://www.yaklass.ru/
MIPOM3BOTHOM

123 Onpez[eneHHf:, (UBUYECKUN  CMBICIT 1 https://www.yaklass.ru/
MIPOU3BOTHOM

124 VYpaBHeHHE KacaTelbHOW K Tpaduky 1 https://www.yaklass.ru/
GyHKIHHA

125 YpaBHeHHE KacaTelbHOM K Tpaduky 1 https://www.yaklass.ru/
GyHKIHHA

126 [TIpouzBoankIe 3JIEMEHTAPHBIX 1 https://www.yaklass.ru/
byHKIUH

197 IIpownsBoaHbIE 3JIEMEHTaPHBIX 1 https://www.yaklass.ru/
byHKIHI

128 IIpousBogHas CyMMBbl, IIPOU3BEIACHUS, 1 https://www.yaklass.ru/
YaCTHOTO M KOMIIO3UIIUU (PYHKITUI

129 IIpon3BogHAs CyMMBbl, MPOU3BEICHHS, 1 https://www.yaklass.ru/
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUH

130 IIpon3BogHAss CyMMbl, MPOWU3BEICHHUS, 1 https://www.yaklass.ru/
YaCTHOTO M KOMITO3UIIUU (DYHKITUI

131 KonTtponbhas padora: "[IponszBoanas” 1 https://www.yaklass.ru/

132 [ToBTOpeHwme, 00001IeHHE, 1 https://www.yaklass.ru/
cucTeMaTu3anus 3HaHui: "YpaBHeHHs"

133 [ToBTOpEHHE, 00001IcHNE, 1 https://www.yaklass.ru/
cucreMarusanus 3HaHui: "OyHkunn"

134 Wroroast KoHTpoJbHAS paboTa 1 https://www.yaklass.ru/

135 Wroroas KOHTpoJIbHAS paboTa 1 https://www.yaklass.ru/

136 [ToBTOpEHME, 0000111IcHHE, 1 https://www.yaklass.ru/

CUCTeEMaTHU3anus 3HaHUN




OBILIEE KOJJIMYECTBO YACOB
I[TPOTPAMME
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11 KUIIACC

KoaunuyecTBO 4acoB

Ne aTa DJIeKTPOHHBIE nudposLie
n/n Tewa ypoxa Bcero Kontpoabueie  Ipaxtiyeckue i[syqelmﬂ 06pa3011)33Te.111>Hme pec(gll))cm
padoThI padoThI

[Ipumenenue MPOU3BOAHOMN K https://www.yaklass.ru/
1 HCCIIEJOBAaHUIO byHKuni Ha 1

MOHOTOHHOCTb M 9KCTPEMYMBI

[Ipumenenne MPOU3BOAHOMN K https://www.yaklass.ru/
2 HCCIICIOBAaHUIO byHKIMH Ha 1

MOHOTOHHOCTb M 9KCTPEMYMBI

[Ipumenenue MPOU3BOAHOMN K https://www.yaklass.ru/
3 HCCIICIOBAaHUIO byHKIMH Ha 1

MOHOTOHHOCTb M 9KCTPEMYMBI

[TIpumenenue MIPOU3BOJIHOMN K https://www.yaklass.ru/
4 UCCIIEJOBAHHIO byHKUMH Ha 1

MOHOTOHHOCTB U DKCTPEMYMBI

[Tpumenenue MIPOU3BOJIHOMN K https://www.yaklass.ru/
5 UCCIIEJOBAaHUIO byHKUMH Ha 1

MOHOTOHHOCTB U DKCTPEMYMBI

[TIpumenenue MIPOU3BOJIHOMN K https://www.yaklass.ru/
6 UCCIIEJOBAaHHIO byHKUIMH na 1

MOHOTOHHOCTB U DKCTPEMYMBI

Haxoxnenue HanOOJIBIIIETO u https://www.yaklass.ru/
7 HAaWMEHBIIIETO 3HAYCHUS HeTIpephIBHOW 1

(GyHKIIUM Ha OTpe3Ke

Haxoxnenue HanOOJIBIIIETO u https://www.yaklass.ru/
8 HAaWMEHBIIIETO 3HAYCHUS HeTIpephIBHOW 1

(GyHKIIUM Ha OTpe3Ke

Haxoxnaenue HanOOJIBIIETO u https://www.yaklass.ru/
9 HaWMEHBIIIETO 3HAUCHUS HenpepbIiBHON 1

(GYHKITUU Ha OTPE3Ke




Haxoxnenne HanOOJIBIIIETO u https://www.yaklass.ru/
10 HaWMEHBIIIETO 3HAUYCHUS HenpepbIiBHON 1

(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOJIBIIIETO u https://www.yaklass.ru/
11 HaWMEHBIIIETO 3HAUYCHUS HEMPEPHIBHOM 1

(GYHKITUU HAa OTPE3Ke

Haxoxnenne HanOOJIBIIIETO u https://www.yaklass.ru/
12 HaWMEHBIIIETO 3HAUYCHUS HenpepbIiBHOH 1

(GyHKIHMU Ha OTpe3Ke

[TIpumenenue MIPOU3BOAHOMN 1A https://www.yaklass.ru/
13 HAXOX/ICHUS HAWIYYIIEero PEIIeHUs B 1

MIPUKJIAIHBIX 3a7a9ax

IIpumeHenue IIPOU3BOAHOU JUIs https://www.yaklass.ru/
14 HAXO0XJICHUS HAWIYYIIEero PEIICHUs B 1

MIPUKJIAIHBIX 337a9ax

IIpumeHeHue IIPOU3BOAHOU JUIst https://www.yaklass.ru/
15 OTpeJIeJICHUsI CKOPOCTH M yCKOPEHHS 1

mpolecca, 3alaHHOTO (QopMyIol WIH

rpaduxkom

[TIpumenenue MPOU3BOAHOMN IS https://www.yaklass.ru/
16 ONpeJIeJIeHUs CKOPOCTH U YCKOPEHHS 1

rpoiiecca, 3aJaHHOTO (POPMYJION WU

rpaduKoM
17 Komnozunus pyHkuuit 1 https://www.yaklass.ru/
18 Kommosurus dhyHKIuit 1 https://www.yaklass.ru/
19 Kommosurus dhyHKIumit 1 https://www.yaklass.ru/
20 FGOMeTpI/I‘IeCKI/IeU o0pa3bl ypaBHEHUN 1 https://www.yaklass.ru/

Ha KOOPJAMHATHOM MIOCKOCTH
21 FGOMeTpI/I‘-IeCKI/Iev o0pa3bl ypaBHEHHIA 1 https://www.yaklass.ru/

Ha KOOPJIMHATHOM TIJIOCKOCTH
22 Kontponbnas pabora: "HcciaenoBanue 1 https://www.yaklass.ru/

(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"




[IepBooOpa3Hasi, OCHOBHOE CBOICTBO

https://www.yaklass.ru/

23

epBOOOPa3HBIX

[TepBooOpasubie 3JIEMEHTAPHBIX https://www.yaklass.ru/
24 ¢bynkiuii.  [lpaBuma  HaXOXICHUS

epBOOOPa3HBIX

[TepBooOpasubie 3JIEMEHTAPHBIX https://www.yaklass.ru/
25 ¢bynkiuii.  [IpaBuma  HaXOXICHUS

epBOOOPa3HBIX
26 HNuterpan. I'eoMeTpuuecKUil CMBICI https://www.yaklass.ru/

WHTErpaja

Brrunciaenue OIPENEIIEHHOTO https://www.yaklass.ru/
27 unTerpana mno ¢opmyrne HproToHa-

JletiOHuna

Breruucnenue OMpEIEIEHHOTO https://www.yaklass.ru/
28 uHTerpana mno ¢Gopmyine HproToHa-

JleitOHMIIA

[Ipumenenune UHTErpaia JUIS https://www.yaklass.ru/
29 HaXOXKIECHUSA  IUIOIMAAEeN  INIOCKUX

¢uryp

[Ipumenenune UHTErpaia JUIS https://www.yaklass.ru/
30 HAXO0XICHUS 00BEMOB

T€OMETPUUYECKHUX TN
31 IIpumepsl peLieHuin https://www.yaklass.ru/

mudpepeHIMATbHBIX YPAaBHCHHUH
32 [Ipumepsr peeHui https://www.yaklass.ru/

g depeHInaTbHBIX YPaBHEHHHA

MaremaTudeckoe MO/JIETTUPOBAHUE https://www.yaklass.ru/
33 pEaIbHBIX TPOLECCOB C IOMOIIBIO

g depeHInaIbHbIX YPaBHEHHM
34 KontponbHas pabora: https://www.yaklass.ru/

"[lepBooOpasnas u uaTerpan”




Tpuronomerpuueckue (QyHKIUH, HX

https://www.yaklass.ru/

35 o
CBOMCTBA U IrpaMKu
36 Tpuronomerpuueckue QyHKIAHA, HUX https://www.yaklass.ru/
CBOWCTBA U TpapuKu
37 Tpuronomerpuueckue (QyHKIUH, HX https://www.yaklass.ru/
CBOWCTBA U IrpaMKu
38 Tpuronomerpuyeckue QyHKIHH, UX https://www.yaklass.ru/
CBOWCTBA U TpapuKu
39 Tpuronomerpuueckue QyHKIUH, HX https://www.yaklass.ru/
CBOMWCTBA U IrpaMKu
OTOOp KOpHEH TPUTOHOMETPUUYECKHX https://www.yaklass.ru/
40 ypaBHEHUN C [IOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH
OTOOp KOpHEH TPUTOHOMETPUUYECKHX https://www.yaklass.ru/
41 yYpaBHEHUN c MIOMOUIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH
OT1O0p KOpHEH TPUTOHOMETPUUECKUX https://www.yaklass.ru/
42 yYpaBHEHUN c MIOMOUIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH
OT1O0p KOpHEH TPUTOHOMETPUUECKUX https://www.yaklass.ru/
43 yYpaBHEHUN c MIOMOUIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
44 Pemenne TPUTOHOMETPUYECKUX https://www.yaklass.ru/
HEPABEHCTB
45 Pemenne TPUTOHOMETPUYECKUX https://www.yaklass.ru/
HEPABEHCTB
16 Pemenue TPUTOHOMETPUYECKUX https://www.yaklass.ru/
HEPaBEHCTB
47 Pemenne TPUTOHOMETPUUYECKUX https://www.yaklass.ru/

HEPaBEHCTB




KonrponsHast  pabora:  "I'paduku https://www.yaklass.ru/

48 TPUTOHOMETPUUYCCKUX hyHKIHA.
TpuronomeTrpuueckue HepaBeHCTBA"

49 OCHOBHBIE METOIbI peleHus https://www.yaklass.ru/
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHEBIE METOIbI pelieHus https://www.yaklass.ru/
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHEBIE METOJIBI pereHus https://www.yaklass.ru/
MOKa3aTeJIbHbIX HEPABEHCTB

52 OcHOBHEBIE METOJIbI peuieHus https://www.yaklass.ru/
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHEBIE METOIbI pelieHus https://www.yaklass.ru/
norapuMUIECKUX HEPABEHCTB

54 OcHOBHBIE METO/IbI pereHus https://www.yaklass.ru/
norapuMHUUYECKUX HEPABEHCTB

55 OcHoBHBIC METObI pelienus https://www.yaklass.ru/
Jorapu(MHUIECKUX HEPABEHCTB

56 OCHOBHEIE METOJIEI pereHus https://www.yaklass.ru/
norapuMHUYECKUX HEPABEHCTB

57 OcHoBHBIC METObI pelienus https://www.yaklass.ru/
HMPpAIMOHATILHBIX HEPABEHCTB

58 OcHoBHBIC METOIbI pelienus https://www.yaklass.ru/
HMPPAIMOHATILHBIX HEPABEHCTB

59 OcHOBHBIE METOBI peteHus https://www.yaklass.ru/
HPPALMOHATIbHBIX HEPABEHCTB

60 OcHoBHBIC METOIbI pelienus https://www.yaklass.ru/
HMPPAIMOHATILHBIX HEPABEHCTB

61 I'paduueckue  mMerommp _ pelmieHus https://www.yaklass.ru/
HPPALMOHATIbHBIX YPAaBHEHUM

62 I'papuueckue  METOABI  pELICHUA https://www.yaklass.ru/

UPpaLMOHATIBHBIX YpaBHEHUI




63

64

I'padbmyueckue  MeToabl  peIICHHS
MOKa3aTeIbHBIX YPAaBHCHUN

I'padbuueckue  meroabl  peUICHHS
MOKa3aTeJIbHBIX HEPABEHCTB

https://www.yaklass.ru/

https://www.yaklass.ru/

65

66

I'padbmyueckue  MeToabl  peIICHHS
Jorapu(pMHUUECKUX YpaBHECHUI

I'paduueckue  MeTOABI  pEUICHHUS
norapuMUIECKUX HEPABEHCTB

https://www.yaklass.ru/

https://www.yaklass.ru/

67

68

I'padmyeckue METOMBI peuenus
norapuMUUECKUX HEPABEHCTB
I'padmyeckue METOMBI peuenus
MOKa3aTeIbHBIX U JOrapuMUUYECKUX
YpaBHEHUU

https://www.yaklass.ru/

https://www.yaklass.ru/

69

I'padmaeckue METOMBI peuexHus
MOKa3aTeIbHBIX U JOrapuMUUYECKUX
YpaBHEHUU

https://www.yaklass.ru/

70

I'paduueckne  Meroasl  pemieHUS
MOKa3aTeIbHBIX U JOrapu(MUUECKUX
HEpPABEHCTB

https://www.yaklass.ru/

71

I'paduueckue  Meroawsl  pemieHUsS
MOKa3aTeIbHBIX U JOrapuMUUECKUX
HEpPaBEHCTB

https://www.yaklass.ru/

72

KounTponbHas pabora:
"UppanuoHaibHble, MOKa3aTeIbHbIE U
norapudmuyueckue HepaBeHcTna"

https://www.yaklass.ru/

73

74

KomrmnekcHbie uncna. Anrebpandeckas
Y TpUTrOHOMETpUUecKasi HOpPMBbI 3aTCH
KOMILJIEKCHOTO YHciia

KomrnekcHbie uncna. Anredpandeckas

U TpUroHOMeTpuiecKasi (GopMbl 3aHCH
KOMILJIEKCHOTO YKCIia

https://www.yaklass.ru/

https://www.yaklass.ru/




75 Apudmerndeckue onepanuu c 4 https://www.yaklass.ru/
KOMILIEKCHBIMH YK CIIaMU

76 Apudmerndeckue oreparuu c 1 https://www.yaklass.ru/
KOMILIEKCHBIMH YHCIIaMU

77 HSOGp&)I(GHHCuKOMHJIeKCHBIX qHcen Ha 1 https://www.yaklass.ru/
KOOPJMHATHOM MJIOCKOCTH

78 I/I306pa)KGHI/IevKOMHJ'ICKCHBIX Yyrcen Ha 1 https://www.yaklass.ru/
KOOPJAMHATHOM INIOCKOCTH

79 @opmyna Myaspa. Kopuu n-oi 1 https://www.yaklass.ru/
CTENEHU U3 KOMIUIEKCHOT'O YHClia

80 ®opmysna Myaspa. Kopau n-oi 1 https://www.yaklass.ru/
CTENEHU U3 KOMIUIEKCHOT'O 4YHClia
[IpyuMeHeHre KOMIUIEKCHBIX YUCEIT ISt https://www.yaklass.ru/

81 pereHus buznyeckux nu 1
T€OMETPUYECKUX 3a]1a4

82 KonrponbHas pabota: "KommuiekcHbie 1 https://www.yaklass.ru/
gucna"

83 HatypasbHble ¥ 1esblie Yrciia 1 https://www.yaklass.ru/

84 HarypanbHble U 1ienble yncia 1 https://www.yaklass.ru/

85 IIpuMeHeHHE MPU3HAKOB JIEIUMOCTH 1 https://www.yaklass.ru/
LIEJIBIX YHCEII

86 [IpumeneHne NpU3HAKOB AEITUMOCTH 1 https://www.yaklass.ru/
LIETIBIX YU CEII

87 IIpuMeHeHHEe MPU3HAKOB JEIUMOCTH 1 https://www.yaklass.ru/
nensix uncen: HOJl u HOK

88 [IpumeneHne NpU3HAKOB AEITUMOCTH 1 https://www.yaklass.ru/
uensix yucesn: HOJl u HOK

89 IIpuMeHeHHEe MPU3HAKOB JEIUMOCTH 1 https://www.yaklass.ru/
LEJIBIX YUCEJI: OCTATKH 110 MOIYJIIO

90 [IpumeneHne MNpPU3HAKOB AEITUMOCTH 1 https://www.yaklass.ru/

LOCJIbIX YHUCCII: OCTATKH 110 MOAYJIIO




91

[IpumeHeHne NPU3HAKOB JEIMMOCTH
LEeJIBIX YHCeNl: anroput™ EBkimaa s
pelIeHns 3a/1a4 B LEJIbIX YUCIaX

https://www.yaklass.ru/

92

93

94

95

96

KonTponpHast padora: "Teopus mensix
yucen"

CucreMa ¥ COBOKYIHOCTh YpaBHEHUH.
PaBHOCHIIbHBIE CHCTEMBI U CHCTEMBbI-
CJIEJICTBUS

Cucrema u COBOKYIIHOCTb ypaBHeHHﬁ.
PaBHOCUIBHEIC CHCTEMBI M CHCTEMBI-
CIICACTBUA

OCHOBHBIE METO/IBI PELICHUS CUCTEM U
COBOKYIIHOCTEM palMOHAIBHBIX
ypaBHEHUH

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U

COBOKYITHOCTEHN MppaluOHAIIbHBIX
YpaBHEHUU

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

97

OcHOBHBIE MCTOJBbI PCIICHNA CUCTEM U
COBOKYITHOCTEM MOKa3aTeJIbHbIX
YpaBHEHUU

https://www.yaklass.ru/

98

OcHOBHBIE MCTOJBbI PCIICHNA CUCTEM U
COBOKYITHOCTEM MOKa3aTeJIbHbIX
YpaBHEHUU

https://www.yaklass.ru/

99

OcHOBHEBIE MCTOJBI PEIICHUA CUCTEM U
COBOKYITHOCTEMN Jorapu(pMUUECKUX
YpaBHEHUU

https://www.yaklass.ru/

100

OcHOBHEBIE MCTOJBI PECIICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMUUECKUX
YpaBHEHUU

https://www.yaklass.ru/

101

[IpumeneHne CcHCTEM K PELICHUIO
MaTeMaTUYECKUX 3a7a4 M 3a4ad U3
pa3NMYHBIX ~ o0llacTeii  HAyKu U

https://www.yaklass.ru/




peanbHOM  JKW3HHM, HHTEpIpeTanus
[IOJIyYEHHBIX PE3YJIbTATOB

[Ipumenenue cucTeM K pPEIICHHUIO
MaTeMaTUYeCcKuX 3a7ad M 3a7ad U3

https://www.yaklass.ru/

102 pa3nMuYHbIX ~ oOyiacTeil  HAykKu U
peaJIbHOM  KU3HH, HHTEpIpeTaIus
MIOJIyYEHHBIX PE3YJIbTATOB
[IpyuMeHeHre HEPABEHCTB K PEIICHUIO https://www.yaklass.ru/
MaTeMaTUYeCKUX 3ajad U 3aJad U3

103 pa3NMuYHBIX ~ oOiacTeil  HAyKM U
peaJibHOM  JKU3HU, HHTEpIpeTaIus
MIOJIYYEHHBIX PE3YJIbTATOB
KontponbHas  pabora:  "Cucremsl https://www.yaklass.ru/

104 paloHaIbHbIX, MPpaLMOHATEHBIX
MOKa3aTeIbHBIX U JOrapuMUUYECKUX
ypaBHeHUH"

105 PannonansHbIe YpaBHEHUS c https://www.yaklass.ru/
rnapameTpamu

106 PammmonanbHbie HEpPaBEHCTBA c https://www.yaklass.ru/
rnapameTpamu

107 PanunoHansHBIC CUCTEMBI C https://www.yaklass.ru/
napameTpamu

108 HppaunonaibHbie YpaBHEHMUS, https://www.yaklass.ru/
HEPaBEHCTBA C MapaMeTpamMu

109 Hppauunonansusie CHUCTEMBI c https://www.yaklass.ru/
napameTpamu

110 [TokaszaTenbHbIE YpaBHEHUS, https://www.yaklass.ru/
HEPaBEHCTBA C MapaMeTpamMu

111 Iloka3zaTrennHBIC CHCTEMEI c https://www.yaklass.ru/
napameTpamu

112 Jlorapugpmuueckue ypaBHEHUS, https://www.yaklass.ru/

HEPaBEHCTBA C TTapaMeTpaMu




113

114

Jlorapudmudeckue CHCTEMBI c
napameTpamu

TpuroHomeTpuyeckue ypaBHEHHS C
napameTpamu

https://www.yaklass.ru/

https://www.yaklass.ru/

115

116

TpuroHomerpuyeckue HepaBeHCTBA C
napameTpamu

TpuroHomerpuyeckue CHUCTEMBI €
napameTpamu

https://www.yaklass.ru/

https://www.yaklass.ru/

117

118

119

[Toctpoenue u HCCIIEIOBAHUE
MaTeMaTUYECKUX MOJIEJEH pealbHbIX
CUTyallHil C TMOMOIIBI YPaBHEHUU C
rnapameTpamu

[Toctpoenue u HCCIIEIOBAHUE
MaTeMaTUYECKUX MOJIEJEH pealbHbIX
CUTyalHi €  TIOMOIIbIO  CHCTEM
YpaBHEHUH C TapaMeTpaMu

IToctpoenue u UCCIIEIOBAHNE
MAaT€MaTHYECKUX MOJEIEH pealbHBIX
CUTyallui ¢  IIOMOLIBID  CHUCTEM
YpPaBHEHHUH C ITapaMeTpamMu

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

120

121

122

123

Koutponbnast pabota: "3amaum c
napamerpamu”

IToBTOpeHue, o0o01eHue,
cucTeMaTHu3alus 3HAHUH:
"VYpaBHeHus"

IToBTOpeHue, o0o01eHue,
cucTeMaTHu3alus 3HAHUH:
"VYpaBHeHus"

[ToBTOpEHME, 00001IcHNE,

CUCTEMaTH3alysl 3HaHUi: "YpaBHEHHUS.
Cucrembl ypaBHeHHI"

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/




[ToBTOpeHwME, 000011IeHNE, https://www.yaklass.ru/
124 CUCTEMATH3ALHA 3HAHUHA: 1

"Hepasenctna"

[ToBTOpeHME, 000011IeHNE, https://www.yaklass.ru/
125 CUCTEMAaTH3ALHA 3HAHUHA: 1

"Hepasenctna"

[ToBTOpeHwME, 000011IeHNE, https://www.yaklass.ru/
126 cUCTEMaTHU3alHs 3HAHUHA: 1

"HepaBencrsa"

[ToBTOpeHME, 000011IeHNE, https://www.yaklass.ru/
127 cUCTEMaTHU3alus 3HAHUHA: 1

"[IpousBonHas u e€ npuMeHenue"

[ToBTOpEHHUE, 000011eHHE, https://www.yaklass.ru/
128 cUCTEMaTHU3alHs 3HAHUHA: 1

"[IpousBonHas u e€ npuMeHexnue"

[ToBTOpEHwUe, 00001IeHHE, https://www.yaklass.ru/
129 CHCTEMAaTH3aIUs 3HAHUI: 1

"[IponsBonHas u €€ npuMeHeHue"

[ToBTOpEHwUe, 00001IeHHE, https://www.yaklass.ru/
130 cucremaruzanus 3HaHui: "UaTerpanu = 1

€ro npuMeHeHue"
131 [ToBTOpEHwUe, 000011IeHHE, 1 https://www.yaklass.ru/

cucremaTtusanus 3Hanuii: "OyHkuun"
132 [ToBTOpEHME, 0000111IeHHE, 1 https://www.yaklass.ru/

cucTeMaTu3alus 3HaHuii: "Oynkuun"
133 [ToBTOpEHwUe, 000011IeHHE, 1 https://www.yaklass.ru/

cucremaTtusanus 3Hanuii: "OyHkuun"
134 Hrorosas koHTpoJbHasA paboTta 1 https://www.yaklass.ru/

p p

135 HToroasi KOHTpOJIbHASA paboTa 1 https://www.yaklass.ru/
136 [ToBTOpEHwUeE, 000011eHHE, 1 https://www.yaklass.ru/

cucTeMaTH3alus 3HaHUu!




OBLIEE KOJJIMYECTBO YACOB
I[TPOTPAMME

I10

136

10




OIEHOYHBIE MATEPHAJIbI

Marematuka (anreOpa, TeoMeTpHsi, BEPOSTHOCTh U CTATUCTHKA)

OcHOBHBIMU (OpPMaMu MPOBEPKM 3HAHUN M YMEHMH Yydaluxcs MO MaTeMaTUKE SBIIAIOTCA
MUCHMEHHAs! KOHTPOJIbHAS paboTa, TECTUPOBAHUE U YCTHBIN OIPOC.

IIpu oLleHKE NMUCBMEHHBIX U YCTHBIX OTBETOB YYHUTEJb B IIEPBYIO OUEPEb YUUTHIBACT IIOKA3aHHBIC
ydalumucs 3HaHMs M yMeHus. OLieHKa 3aBHCHUT TaKKe€ OT HAJIW4YUs U XapakTepa NOrPelIHOCTEH,
JOIYIIEHHBIX yYalIuMUCS.

Cpenu norpemHocTeil BBLACSIIOTCS OIMOKH U HeloueThl. [1orpenHocTh cuuTaeTcst OMmmuOKoM, eciiu
OHA CBHUJIETEIBCTBYET O TOM, YTO YUYECHUK HE OBJIAJE] OCHOBHBIMM 3HAHUSMM, YMEHUSIMH, YKa3aHHBIMU B
IIporpaMMe.

K HemoderaM OTHOCATCS IOTPEIIHOCTH, CBHJIETEIBCTBYIOLNIME O HEAOCTATOYHO IIOJHOM WU
HEJ0CTaTOYHO IPOYHOM YCBOEHHWU OCHOBHBIX 3HAaHUM M yMEHUH MU 00 OTCYTCTBUM 3HAaHUHU, HE
CUMTAIOLUXCS B IIPOrpaMMe OCHOBHBIMU. Henmoderamm Takke CUMTAOTCS: MOIPELUIHOCTH, KOTOPBHIE HE
IPUBEJIM K HMCKa)XEHHUIO CMbICIA IOJYYEHHOTO YYEHHMKOM 3aJaHMsl WIM CHOCc00a €ro BbIIIOJHEHUS;
HEeaKKypaTHasl 3al1UCh; HEOPEKHOE BHIIIOJIHEHUE YepTexa.

I'panuna Mexay ommOKaMu M HEAOYETAMU SIBIISIETCSI B HEKOTOPOI cTeneHu yciaoBHOU. [Ipu onHux
OOCTOSTENLCTBAX JIONYIIEHHAs YYallUMHCS IOIPEIIHOCTh MOXKET paccMaTpUBATBhCS YUYUTEIEM Kak
omunOKa, B Ipyroe BpeMs U MpH JAPYrux 00CTOATENbCTBAX - KaK HEJT0YET.

3ajaHus U1 YCTHOIO U MHCBMEHHOIO OIIPOCa yYalIuXcs COCTOAT U3 TEOPETUYECKUX BOIIPOCOB U
3a1a4.

OTBeT Ha TEOPETHUYECKUH BONPOC CUUTAETCs OE€3yNpeuHbIM, €CIM MO CBOEMY COJEP’KaHHIO
MOJTHOCTBIO  COOTBETCTBYET BOINPOCY, COAEPKUT BCE HEOOXOMUMBIE TEOpETHUYECKHE (aKThl s
00OCHOBAaHHBIE BBIBOJBI, @ €ro H3JI0KEHHE U IHUCbMEHHAas 3allUChb MaTeMaTH4eCKU TIPaMOTHBI H
OTJIMYAIOTCS MOCIIEA0BATEIBHOCTBIO U AKKYPAaTHOCTBIO.

Pemenue 3amaum cuuTtaercs Oe3yNpeuHbIM, €CJIM TPaBHIBHO BBIOpaH CIOCOO pEIIeHUs, camo
pellIeHre CONPOBOXKAAETCI HEOOXOIUMBIMU OOBSICHEHUSIMU, BEPHO BBINOJIHEHBI HY)KHBIE BHIYUCICHUS U
npeoOpa3oBaHus, MOJy4YeH BEpHBIN OTBET, MOCIEI0BATEIBHO M AKKYPATHO 3allMCaHO PEIICHUE.

VYyutenb MOXKET MOBBICUTb OTMETKY 3a OpPUTHMHAJIBHBIM OTBET HAa BONPOC WM OPUTHHAIbHOE
pelIeHne 3a/1aud, KOTOpbIE CBHUIETENBCTBYIOT O BBICOKOM MAaTEMAaTHYECKOM Pa3BUTUHM YYAILErocs; 3a
peuieHre Oosee CIOXKHOW 3ajjaud WIM OTBET Ha 0OoJiee CIIOXKHBIN BOIPOC, MPEJIOKEHHBIE YUallleMycs
JOTIOJIHATENBHO MOCIIE BBIIIOJIHEHUS UM 3aJaHUMH.

Kpurepun ommbok:

K rpy0ObIM ommbkamM OTHOCATCS OIMOKH, KOTOpble OOHAPYKUBAIOT HE3HAHUE ydalumucs Gopmy,
MpaBWJI, OCHOBHBIX CBOMCTB, TEOPEM U HEYMEHHE UX NPUMEHSTh; HE3HAHHE NMPHUEMOB pELICHUs 3ajad,
paccMaTpUBaeMbIX B yUeOHHKAX, a TAK)KE BBIYMCIUTEIbHBIE OIIMOKH, €CIIM OHU HE SBIISIOTCS OMHMCKOMH;

K HerpyObiM ommbkaM OTHOCATCS: MOTEPs] KOPHS WJIK COXpAaHEHUE B OTBETE MMOCTOPOHHETO KOPHS;
orOpacsiBaHUe 0e3 00BSICHEHUH OTHOTO U3 HUX M PAaBHO3HAYHBIE UM;

K Henmoueram OTHOCATCS: HEPAUMOHAIBHOE PEIIEHUE, ONMCKH, HEJOCTATOYHOCTh WM OTCYTCTBHE
MOSICHEHUH, 000CHOBAHUH B peIICHUSX.

OlLieHKa YCTHBIX OTBETOB

OTBeT OLIEHUBAETCS OTMETKOM «5», €CIIM YUYEHUK:

MIOJIHO PACKPBUI COiepKaHUe MaTepuana B o0beMe, MPeyCMOTPEHHOM IPOrpaMMoOi U YYEOHHUKOM,
a TaKKe MPOJEMOHCTPUPOBAII 3HAHUS TPEBBIIIAIOIINE HOPMBI IIPOrpaMMBbl 111 TOTO KJIacca;

M3JI0’KAJ MATEPHAJl TPAMOTHBIM SI36IKOM B OIIPENIENICHHOM JIOTHYECKOU MTOCIIE0BATEIbHOCTH, TOYHO
HCIOJIb3YSl MAaTEMATUUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

IIPABUJIBHO BBIOJHWI PUCYHKH, YEPTEXKH, TPapUKH, COMyTCTBYIOIINE OTBETY;

[I0Ka3aJl yMEHHE WUIIOCTPUPOBATh TEOPETUYECKUE IIOJIOKEHHUSI KOHKPETHBIMU IPUMEpPAMU,
IIPUMEHATh UX B HOBOM CUTyallUM IIPU BBIITOJIHEHUN IIPAKTHYECKOTO 3aJaHMs;

MIPOJEMOHCTPUPOBAJ YCBOCHUE PaHEE U3YUEHHBIX COMYTCTBYIOLIMX BOIPOCOB, CPOPMUPOBAHHOCTH
U YCTOWYMBOCTb UCIOJIB3YEMBIX IPU OTPAOOTKE YMEHHUH U HABBIKOB;

OTBEYaJl CaMOCTOSTENBHO.



OTBeT OLICHUBACTCSI OTMETKOM «4», €CITM OH yJOBJIETBOPSET B OCHOBHOM TPEeOOBaHUSAM Ha OIEHKY
«5», HO TIPU 3TOM UMEET OJIMH U3 HEJAOCTATKOB:

B M3JIOKEHUHW JIOMYIICHBI HEOOJbIINE MPOoOesbl, HE MCKAa3UBIINE MATEMaTHYECKOE COJCp’KaHHE
OTBETA;

JOMYIIEHBI OAWH — JIBa HEJ04eTa IPH OCBEIICHUHW OCHOBHOT'O COJIEpKAHUSI OTBETA, UCIIPABICHHBIC
10 3aMEUYAHUI0 YUUTEIS;

JOTYIIEHBI OmKOKa Wi 00Jiee IBYX HEA0UETOB IPU OCBEIIICHUU BTOPOCTEIICHHBIX BOIIPOCOB MJIU B
BBIKJIaJIKAX, JIETKO UCIIPABIICHHBIE 10 3aMEYAHHUIO YUUTEIIS.

OT1MeTKa «3» CTaBUTCS B CICAYIONMIUX CITydasx:

HEMOJIHO WJIM HEIMOCJIEe0BATeIbHO PACKPBITO COACPNKAHME Marepualia, HO IOKa3aHO oOIiee
MMOHMMAaHHUE BOIMPOCa W IPOJEMOHCTPUPOBAHBI yYMEHUS, JTOCTATOYHBIC MJIs JaJbHEHIIEro YCBOCHUS
MIpOrpaMMHOTO MaTepuaa (onpeaeieHHubie « TpeOOBaHUSIMU K MATEMATHUYECKOM MTOATOTOBKE YUAITUXCSI»);

UMENNCh 3aTPYAHEHUS WU JOMYIIeHbl OWIMOKK B ONpEAeNeHUU MOHATUN, HCIOIb30BaHUU
MaTeMaTUYeCKOW TEPMHUHOJIOTHH, YEPTEKaX, BHIKJIA/IKaX, UCIPABICHHBIC TTOCIIE HECKOJIbKUX HABOJSIINX
BOIIPOCOB YUHUTEJIS;

YYEHUK HE CIIPABUJICS C IPUMEHEHHEM TE€OPUH B HOBOW CUTYaIlUH MPU BBITOJHEHU U MPAKTUIECKOTO
3aJlaHusl, HO BBIMIOJIHUII 3aJJaHusI 0053aTEIbHOT0 YPOBHS CII0KHOCTH 10 IaHHOU TeMe;

MIPU 3HAHUU TEOPETUUYECKOI0 MaTepHalia BHISIBIIEHA HEAOCTaTOYHAs! CPOPMUPOBAHHOCTH OCHOBHBIX
YMEHHH U HABBIKOB.

OT1MeTKa «2» CTaBUTCS B CICAYIONMIUX CITydasK:

HE PacKpBITO OCHOBHOE CO/Iep)KaHHEe yueOHOro MaTepHana;

OoOHapy»XEHO HE3HAHWE WM HEMOHMMAaHWE YYCHHKOM OOJbIIeH wWim HauOoJiee BaKHOW YaCTH
yueOHOTo MaTepuana;

JOMYIIEHbl OIIMOKKM B  ONpEAENIEHWH TIOHSATHH, TIPH HCIOJIB30BAHMH  MAaTeMaTHYECKOU
TEPMHUHOJIOTHH, B PUCYHKaxX, 4epTekaxX WU rpaduKkax, B BBIKIAJIKaX, KOTOPbIE HE HCIPABICHBI MOCIE
HECKOJIbKUX HABOJIAIINX BOTIPOCOB YUUTEJISI.

OrneHKa TUCHbMEHHBIX KOHTPOJIBHBIX padOT U TECTUPOBAHUS

OT1MeTKa «5» cTaBUTCS, €CIIH:

paboTa BBIMIOJIHEHA TTOTHOCTHIO;

B JIOTUYECKHUX PACCYKJIEHUIX U 000CHOBAHUU PEIICHUS HET MPOOETIOB U OMHO0K;

B PEIICHUU HET MaTeMaTHYECKHUX OIITUOOK;

OtMmeTka «4» CTaBUTCS, €CIIH:

paboTa BBITIONHEHA MOJHOCTHIO, HO OOOCHOBAHUS IIArOB PEIICHUS HEIOCTATOYHBI (€CIU YMEHHe
000CHOBBIBATh PACCYKIAEHHUS HE SBIISIOCH CIIEIIUATBLHBIM O0BEKTOM MTPOBEPKH);

JIOTyIIeHa OflHA OLIMOKa WM JIBa-TPU HEJl0YeTa B BBIKJIAJKAX, PUCYHKAX, YepTexax Wi rpaduxax
(ecmu 5TH BUBI pabOTHI HE SIBISUIUCH CHEIMATIbHBIM 00bEKTOM MPOBEPKH ).

OtmeTka «3» cTaBUTCS, €CIIH:

JOTYIIEHbI 0oJiee OJHONW OMMOKM WK Oojee ABYX-TpeX HEAOUYETOB B BBIKIIAIKAX, YEPTEKAX WITH
rpadukax, HO y4daluiics Buageer o0s3aTeNbHBIMA YMEHUSIMHE 110 TIPOBEPSIEMON TEME.

OTMeTKa «2» CTaBUTCH, ECIHU:

JIOTYIICHBI CYIIECTBEHHBIE OIIMOKHM, TOKa3aBIIHMe, YTO YYaIlUiicSd HE BiIajeeT 00s3aTeIbHBIMU
YMEHHUSIMH TI0 JAHHOM TeMe B TIOJTHOM Mepe.

TectoBbie pabOTHI OIICHUBAIOTCS CIEAYIOIIUM 00Pa30M:

«5»-90-100 %:;

«4» - 70 — 89 %;

«3» -50—-69 %:;

«2» - 0—49 %.



MMPOBEPSIEMBIE TPEBOBAHHMSI K PE3VJBTATAM OCBOEHHS OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBbBI

10 KJIACC

Kon .

T DR IIpoBepsiemble _ TpeMeTHbIe pe3yJabTaThl OCBOEHHS OCHOBHOI1
00pa3oBaTeIbHON POrpPaMMbl CpeIHero 001ero 00pa3zoBaHus

pe3yJbTarta

1 Yucna u BBIYUCIECHUS

11 OnepupoBaTh  MOHATHAMHU:  pallMOHATBHOE W JCHCTBUTENBHOE  YHCIIO,

' OOBIKHOBEHHAS U JIECATUYHAS JPOOb, IPOLIEHTHI

19 BrinonusaTe apudmMernyeckue onepanuy ¢ palMoOHAIBHBIMU U €HCTBUTEIbHBIMU
YHUCIaMU

13 BeimonHATe npHOIMKEHHBIE BBIYMCICHHS, HCTIONB3Ysl NMPABUJIA  OKYIJICHH,
JIeNIaTh MPUKUAKY U OLICHKY pe3yJbTaTa BHIYMCICHUI
OnepupoBaTh MOHATHAMH: CTENEHb C IEJBIM IOKa3aTeiaeM, cTaHaapTHas (opma

14 3alUCH JACUCTBUTEIBHOTO YHCJIa, KOPEHb HATYypaJIbHOH CTENEHH; MCIOIb30BaTh

' MOAXOAIIYI0 (POpMY 3alKCH AEUCTBUTEIBHBIX YUCEI JJI PEIICHUS TPAKTHUECKUX

3aj7a4 ¥ MPeJICTaBICHUS JaHHBIX
OnepupoBaTh MOHATUAMHU: CHHYC, KOCHHYC M TAHI'€HC IPOM3BOJBHOIO YIJIa;

1.5 UCTIOJIB30BAaTh 3aIMCh POU3BOJIBHOTO yIiia yepe3 00paTHbIe TPUTOHOMETPHYECKUE
byHKIIUU

2 VYpaBHEHUs U HEpaBEHCTBA
OnepupoBaTb MOHATUSAMH: TOXKIECTBO, YypaBHEHHME, HEPABEHCTBO, IIEJIOE,

2.1 panroHaIbHOE, UPPAIMOHATIFHOE YpaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE
ypaBHEHHE

29 BeimonuATe npeoOpa3oBaHMsl TPUTOHOMETPUYECKMX BBIDAKEHHM U periaTh

TPUTOHOMETPUYECKHE YPABHEHUS

BreimonHsaTe  mpeoOpa3oBaHMs IEIBIX, pPAIMOHAIBHBIX W HUPPAIMOHAIBHBIX
2.3 BBIPAXEHUI U pelIaTh OCHOBHBIE THUIIBI LIENBIX, PALMOHATIBHBIX U HPPALMOHAIIBHBIX
YpPaBHEHUH U HEPABEHCTB

IIpuMeHATh ypaBHEHHsI M HEPABEHCTBA IS PELICHUs MATEeMATHYECKUX 3a7a4 U

2.4 o o
3aaa4 U3 pa3JInMIHbIX oOacreit HayKH U pCaJIbHOU KU3HU

MonenrpoBaTh peanbHble CUTyallud Ha S3bIKE alreOpbl, COCTABISATh BBIPAXKEHUS,
2.5 YPaBHEHHs, HEPABEHCTBA 10 YCIOBHIO 3a/1a4H, UCCIIEN0BAaTh IOCTPOECHHBIE MOAEIN
C MCII0JIb30BaHUEM alIapara ajreopbl

3 OyHKIMY ¥ TpaduKH

OnepupoBaTh MOHATHAMH: (QYyHKIHS, crocoObl 3anaHus (QYHKIUH, 00JacTb
3.1 OTpeNieNIeHusT U MHOXECTBO 3HAa4eHUH (QyHKUUM, Tpapuk (QyHKIUH, B3aUMHO
oOpaTHble QYHKIIUU

OnepupoBaTh MOHATUSAMHU: YETHOCTb M HEUYETHOCTh (PYHKIMH, HYJIU (YHKIUH,

3.2
POMEXYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku QyHKIHMA 111 pELIeHUs] YpaBHEHU
34 Ctpouth W uuTaTh Tpaduku JTUHEHHOW GYHKIMH, KBAAPATUYHON (PYHKIIWH,

CTETEeHHO! (DYHKIIMU C LEJIBIM MTOKa3aTeIeM

Hcnonb3oBate rpaduku GyHKIMHA 1715 MCCIETOBAHUS MPOLIECCOB U 3aBUCUMOCTEH
3.5 IIPU pEIIeHUH 33134 U3 IPYTUX yU4eOHbIX IPEIMETOB U PEaJIbHOM JKHU3HHU, BBIPAXKATh
¢dopMyIaMu 3aBUCUMOCTH MEX]ly BETHUYUHAMHU




Hauana MmaTemMaTudyeckoro anainza

41 OnepupoBaTh  MOHATUSMH:  IIOCIEAOBAaTENbHOCTh,  apudmMeTHyeckas U
reOMETPHUYECKasl IPOrpPecCUuu

42 OnepupoBaTh NOHATUAMH: OECKOHEYHO yObIBatoIasi reoMeTprudecKas mporpeccus,
CyMMa OECKOHEUHO YOBIBAOIIEH T€OMETPUUICCKOM MPOTPecCruu

4.3 3a/1aBaTh MOCIEIOBATEIHPHOCTH PA3IMIHBIMU CIIOCOOAMU

44 Hcnonp30BaTh CBOMCTBAa IOCIENOBATEIBHOCTEN W NPOTPECCUM I PELICHUS
pEaJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

S) MHokecTBa 1 JIOTHKa

5.1 OnepupoBaTh NOHATUSAMHU: MHOYKECTBO, OIIEpALIMHU HAJl MHOYKECTBAMH

59 Hcnonp30BaTh TEOPETHUKO-MHOXKECTBEHHBIN ammapar JUisi ONUCAaHUS pealbHBIX
IPOLIECCOB U SIBJICHUH, TP PEILICHUH 3aJjay U3 IPYTUX YUeOHBIX IPEIMETOB

5.3 OnepupoBaTh NOHATUAMU: ONIPEAEICHUE, TEOPEMA, CIEICTBUE, 10KA3ATEIbCTBO

11 KJIACC

Kon .

e IIpoBepsiembie _ TpeaMeTHbIe pe3yJibTaThl OCBOCHMS OCHOBHOI1

pesyanTaTa o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero o01ero odpa3oBaHust

1 Uucna u BBIYUCIEHUS
OnepupoBaTh MOHATHSAMH: HaTypajibHOE, LI€JI0€ YHCIIO; MCIOJB30BaTh MPU3HAKU

11 JENMMOCTH LENBIX YHUCEN, Pa3J0KEHUE 4YHCIA Ha IPOCTbIE MHOMKUTEIH IS
pelieHus 3aaau

1.2 OnepupoBaTh MOHATHEM: CTENIEHD C PALlMOHAIBHBIM [TOKA3aTEIEM

13 OnepupoBaTh MOHATUAMHU: JIOrapu(M UHUCIA, JAECATHYHBIE U HATypajbHbIE
sorapu@msl

2 VYpaBHEeHUs 1 HEpaBEHCTBA
[TpuMeHsITh CBOMCTBA CTENEHU Ul MpeoOpa3oBaHUsS BHIPAXKEHHI, ONEepUpOBaTh

2.1 MOHATHUSMM: I0KA3aTEJIbHOE YPAaBHEHUE U HEPABEHCTBO; PELIATh OCHOBHBIE THUIIBI
MIOKAa3aTeIbHBIX YPAaBHEHUH U HEPABEHCTB
BoimonHATe  mpeoOpa3oBaHHsA — BBIPAKEHUH,  COIEpXKALUX  JIOTapU(MBI;

2.2 OINEepUPOBATH MOHATHAMMU: JOrapu(PpMHUUECKOE YPAaBHEHUE U HEPABEHCTBO; peIlaTh
OCHOBHbI€ THUIIbI JIOTApU(PMHUUECKUX YPAaBHEHUI U HEPABEHCTB

2.3 HaxoauTts perieHus mpocTeHIMX TPUTOHOMETPUYECKIX HEPABEHCTB

24 OnepupoBaTh NOHITHUSIMHU: cncrema J'II/IHCI:/:IHBIX YpPaBHEHUH U €€ pEIlIEHHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUH JIsl pelIeHHs MPAaKTUYECKUX 3a/1a4

25 Haxozmev peuieHusl MPOCTEMIINX CHCTEM M COBOKYIHOCTEM PpPalMOHAJIBHBIX
YPaBHEHUH U HEPABEHCTB
MogenupoBaTh peajgbHbIE CUTYallud Ha SI3bIKE adreOpbl, COCTABIATH BBIPAKECHMUS,

2.6 YPaBHEHHs, HEPABCHCTBA M CHCTEMBI [0 YCIOBUIO 3aJadyd, HCCICNOBATh
MOCTPOCHHBIE MOJICNIN C MCIIOJIb30BAaHUEM arrapara ajareopsl

3 @OyHKIMH U TpauKH
OnepupoBaTh NOHATUSMHU: NIEPUOANYECKast QYHKIINS, TIPOMEKYTKH MOHOTOHHOCTH

31 (GYHKLIMHU, TOYKH HKCTpeMyMa (YHKLHH, HauOoJbllee U HAUMEHbIEE 3HAUYCHUS

(GYHKIMM Ha TPOMEXYTKE; HCIIONB30BaTh WX JUIS HCCIEIOBAaHUS (YHKIUH,
3aJIaHHOU TpaguKOM




OnepupoBaTh TOHITHSIMH: TpadUKH TIOKA3aTENbHOH, JOrapuMUYECKOr U

3.2 TPUTOHOMETPUUYECKUX (YHKLIMH; n300paXkaTh X HAa KOOPAMHATHOM IJIOCKOCTU U
UCIIOJIB30BAaTh JUIsl PELLCHUs] YPABHEHUN U HEPABEHCTB

33 N300paxarb Ha KOOPAMHATHON IJIOCKOCTH Epa(bmcn JII/IHef/'IfILIX ypaBHEHUH H"
UCIIOJIb30BaTh MX JJIsl pEILIEHHs] CUCTEMbI IMHEWHBIX YPABHEHUI

34 Hcnonb3oBate rpadukn GyHKIUHA 1715 UCCIeI0BaHUs IPOLIECCOB U 3aBUCUMOCTEHN
U3 IPYyIrux y‘-IGGHBIX JUCHUITIIINH

4 Hayana maremaT4eckoro aHanmsa
OnepupoBaTh MNOHATUSMH: HENpepbIBHAas (YHKIMSA, NPOU3BOAHAS (PYHKIUY;

4.1 UCIOJIb30BaTh T€OMETPUUYECKUH U (PU3NYECKUN CMBICI IIPOM3BOIHON JIsl peIIEeHUs
3aga4

49 HaxonuTth mnpou3BOAHBIE 3JEMEHTApHBIX (YHKIMM, BBIYMCIATH MPOU3BOJHBIE
CYMMBI, TIPOU3BEICHUS, YACTHOTO (DYHKITHIA

4.3 Hcnoap3oBaTh MMPOU3BOAHYIO IJId HUCCIICOAOBAHUA (1)yHKIII/II/I Ha MOHOTOHHOCTH U
HKCTPEMYMBI, IPUMEHSTh PE3yJIbTaThl UCCIEI0BAaHMS K TOCTPOEHHIO rPpahuKkoB

44 Hcnonb30BaTe MPOU3BOAHYIO JUIl HAaXOXKACHUS HAWIydlero peuieHus B
MMPUKJIAAHBIX, B TOM YHCJIIC COONAJIbHO-O3KOHOMUYCCKHX, 3aaa4ax

45 OnepupoBaTh  NOHATHSAMH:  I€pBOOOpa3Hass W HMHTETPAN;  IOHUMATh
reoMeTpUUECKUI U (PU3NYECKUN CMBICI HHTErpaa

16 Haxonuth mepBooOpa3Hble 3JIEMEHTAPHBIX (DYHKIUH, BBIYHUCIATH HHTErpaj IO
dbopmyne Hetotona — JleiiOHuma

47 Pemate mnpuknagHble 3a7aud, B TOM YHCIE COLMAIbHO-?KOHOMHYECKOTO U

(u3rYecKoro xapakrepa, CpeJICTBAMU MaTEMAaTHYECKOTO aHAIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxn

1 Yucna ¥ BBIYUCIICHUS
Panmonanbhbele uncia. OOBIKHOBEHHBIE M JAECATHYHBIE JIPOOM, MPOLEHTHI, OECKOHEUHBIE

11 nepuonuveckue ApoOu. ApudMmeTHdeckue Ornepanud C pPAlUOHAIBHBIMH  YHCIAMH,
IpeoOpa3oBaHusl YUCIIOBBIX BbIpakeHUH. IIpumeHeHne npobel M MPOLIEHTOB AJS PELICHMS
IIPUKJIAJHBIX 33/1a4 U3 Pa3JIUYHbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HU
JlelicTBUTENbHBIE YHCla. PanuoHanbHbIE W WppalMoHAIbHBIE YuCcia. Apudmerndeckue

1.2 olepaluu ¢ JACUCTBUTEIbHBIMH uuciaamu. [IpuOinxkEéHHbIE BBIYUCICHMS, IpaBUIIa
OKpYIJICHUS, IPUKUJIKA U OLIEHKA PEe3yJIbTaTa BBIYUCICHUN
Crenenp ¢ menbiM mokasareneM. CrangapTHas (opma 3amucu JIeUCTBUTEIBHOTO YHUCIA.

13 Hcnonb3oBanue mnoaxojsmied (GopMmbl 3amMcu JAEHCTBUTEIbHBIX 4YMCEN Ui pELICHUs
IIPaKTUYECKUX 3aJ1a4 U IPECTABICHUS JAHHbBIX

14 ApI/I(bMeTI/I‘-I?CKI/Iﬁ KOpEHb HaTypaibHON cTeneHu. JlefcTBus ¢ apupMeTHUeCKUMH KOPHAMU
HaTypaJIbHOM CTENEHU

15 CuHyC, KOCUHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI'€HC
YKCJIOBOIO apryMeHTa

2 YpaBHEHMsI U HEPABEHCTBA

2.1 ToxaecTBa U TOKIECTBEHHBIE Pe0Opa3OBaHUS

29 [IpeoOpa3oBaHue TPUTOHOMETPUYECKUX BbIpaKeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
(hopMyIIbI

2.3 YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, penieHne HepaBeHCTBa. MeTo MHTEPBAJIOB

2.4 Pemenue nenbix 1 JpoOHO-pAllMOHAIBHBIX YPaBHEHUN U HEPABEHCTB

2.5 Pemenne nppanroHalIbHBIX YPaBHEHUN U HEPABEHCTB

2.6 Pemenne TpUroHOMETpUYECKUX YpaBHEHUI

27 [IpuMeHeHNe ypaBHEHUN M HEPABEHCTB K PELICHUI0 MAaTeMAaTUYECKUX 3a1ad U 3a1ad U3
pa3IMyYHbIX 00JacTel HayKH U peasIbHOM JKHU3HU

3 OyHKIMH U TpadUKH

3.1 OyHk1wms, crocods! 3aganus GyHkiun. ['paduk pynkunu. Bzaumuo oOpaTtHble GyHKIIMT

392 Ob6nacTh ompeneneHus U MHOXKecTBO 3HaueHUM ¢(yHkuuu. Hymu ¢ynxmuu. ITpomexyTtku
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKLIUU

33 CrenenHas (QyHKIMS C HaTypaJbHbIM U IIeNIbIM IoKa3areneMm. EE& cBoiicTBa u rpaduk.
CBoiicTBa u rpaduk KOpHA N-0if cTeneHn

34 Tpuronomerpuieckas OKpyKHOCTb, OIIpe/e/IeHIe TPUTOHOMETPUUECKUX (DYHKIIUNA YUCITIOBOTO
aprymeHTa

4 Hagana maTemMaTn4yeckoro aHaausa

41 IlocnenoBaTeIbHOCTH, CIIOCOOBI 3aaHusd OCIEN0BATEILHOCTEMN. MoOHOTOHHEIE
IIOCJIEI0BATEIbHOCTH
Apudmerndeckas ¥ reoMeTpudeckas nporpeccuu. beckoneuno yoObIBaroas reoMeTpudeckas

42 nporpeccus. Cymma OeckOHEUHO YyObIBaromiel reomerpudeckoil mporpeccun. dopmyia

CJIOKHBIX TPOLCHTOB. Hcmons3oBanue nmporpeccun g pCHICHUA PCaJIbHBIX 3aJiad
MPUKIIAIHOTO XapakKkTepa




MHuoecTBa U JIOTHKa

MHoxecTBO, ornepanuu Haj MHOectBamu. Jlmarpammbl OJitniepa — Benna. Ilpumenenue

5.1 TEOPETUKO-MHOKECTBEHHOI'O alnapaTa AJIs OIMCAaHUS pealibHbIX IPOLIECCOB U ABICHUMH, ITPU
peLIeHUH 33124 U3 APYTHX YYEOHBIX TPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS

1 Yucna u BBIYUCIECHUS

11 Harypanbnble u nensle uncia. Ilpu3Haku AeTMMOCTH LEbIX Yncell

1.2 Crenesb ¢ paloHalIbHBIM NoKa3aTeneM. CBOICTBa CTeneHU

1.3 Jlorapudm uucna. [lecaTndHble U HATypaJIbHbIEC JOTapUPMBbI

2 VYpaBHEeHUs U HEpaBEHCTBA

2.1 [IpeobpazoBanue BBIpAKEHHIA, COACPIKAIIMX JIOTAPU(MBI

2.2 [Ipeobpa3oBanue BbIpake€HUH, CoAepKAILUX CTEIIEHU C pallMOHAJIbHBIM [TOKa3aTeleM

2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 [TokaszarenbHble ypaBHEHUSI U HEPABEHCTBA

2.5 Jlorapudmudeckue ypaBHEHHS M HEpaBEHCTBA

26 CI/ICTSMBI HI/IHGfIHLIXv ypaBHeHMH. PernieHune NpUKIaAHBIX 3aJad C IMOMOIIbIO CHCTEMBI
JMHEWHBIX YpaBHEHHH

2.7 CucTeMbl 1 COBOKYITHOCTH PAallMOHATIBHBIX YPAaBHEHUI 1 HEPABEHCTB

28 [IpumeHenne ypaBHEHU, CUCTEM M HEPABEHCTB K PEIICHUIO MaTeMaTUUECKUX 3a/1a4 U 3a/1a4
U3 PAa3JIMYHBIX 00JIaCTel HAYKU U peallbHON KU3HU

3 OYHKIMH U TpaduKu

31 Oyuknus. [lepuoanueckue pynkuu. [IpoMexyTkr MOHOTOHHOCTH (PYHKIIMH. MakCUMyMbI
U MUHUMYMBI pyHKIu. HanOomnbIiee 1 HauMeHblee 3HadeHnEe (PYHKIUU Ha TPOMEKYTKE

3.2 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U TpaduKH

3.3 [Toka3zarenbHas u orapupmudeckas GyHKIHNU, UX CBOICTBA U rpaduku

3.4 Hcnonp3oBanue rpagukoB GyHKIMHA IS pelIeHus] YpaBHEHUH U JTMHEHHBIX CUCTEM
Hcnonp3oBanue rpadgukoB (GyHKIMHA I HCCIEIOBaHUS MPOLECCOB U 3aBUCHUMOCTEH,

3.5 KOTOpBIE BO3HHMKAIOT MPH PELICHUH 3ajady U3 APYTUX y4eOHBIX MPEIMETOB M peabHOU
KHU3HU

4 Hauana MmaTemMaTuueckoro aHaiamsa

4.1 HenpepriBable GyHKIIMU. MeTo1 MHTEPBAJIOB JIJIsl pELIEHHs] HEPAaBEHCTB

4.2 [TpousBoanas ¢pyHkiuu. ['eomeTpuyeckuil 1 GU3NIECKUIl CMBICI TPOU3BOTHOM

43 [TpousBoaHbie AneMeHTapHbIX (QyHKUUNA. DopMynbl HaXOXIEHUS MPOU3BOJAHON CYMMBI,
IPOM3BEACHUS M YaCTHOTO (DYHKIIMH

44 [IpumeHeHre MPOU3BOIHON K MCCIENOBAaHUIO (DYHKIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI.
HaxosxneHne HanOobIIero ¥ HAMMEHbIIETo 3Ha4eHUs1 (YHKIUU HAa OTPE3Ke

45 [IpuMeHeHHe NPOU3BOJHOM JUIsI HAXOXKICHHMS HAWIYYIIEro peIIeHUs B IPHUKIAJHBIX
3ajaydax, s ONpeesieHUs] CKOPOCTH Ipolecca, 3a1laHHoro (opMyJIon Wi rpagukoM

4.6 [TepBooOpaznas. Tabauia nepBooOpa3HbIX

47 WuTterpan, ero reomerpuueckuii W (HU3MYECKUN CMBICI. BpiuncieHue wHTErpanga Io
¢dopmyne Hetotona — JleliOHuna




ITPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHHUA K PE3YJbBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJIbHOW ITPOI'PAMMBI CPEJHEIO OBIIETO
OBPA3OBAHUA

Ko

I ol:;e SEMOL0 IIpoBepsiemble TpeOOBaHMS K TMPeIMETHBIM PpPe3yJbTaTaM OCBOEHHS
posep OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero 00pa3zoBaHus
TpeOOBaHNS

Bnagenne meronamu J10Ka3aTenbCTB, JITOPUTMAMHM pELICHUs 3ajad; yYMEHHE
(dbopMynupoBaTh U ONEPUPOBATH MOHATHAMH: ONpEJEIICHHEe, aKCHOMa, Teopema,
CIIEZICTBUE, CBOMCTBO, MPU3HAK, JI0KA3aTEILCTBO, PABHOCUIBHBIE (DOPMYIIUPOBKH;
MPUMEHATh HUX; YyMeHHe (opMyIupoBaTh OOpaTHOE U MIPOTHUBOIOIOKHOE
YTBEPKACHUE, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI, HCIOIb30BaTh METO]
MaTeMaTUYEeCKOW HWHAYKUUHU; MPOBOJUTH JIOKA3aTEJIbHBIE PACCYXKIACHUS MpHU
1 pelIeHNH 33/1a4, OLIEHUBATh JIOTMUECKYIO MPAaBUIBHOCTh PACCYXKACHUI; yMEHUE
ONEepUpOBaTh IMOHATUAMM: MHOXECTBO, IOAMHOXXECTBO, OINEpaluyd  HaJ
MHO>KECTBaMU; YMEHHE HUCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJis
OMMCaHUs PeaJbHBIX IPOLECCOB U ABJICHUIN U IIPU PELLICHUH 33/1a4, B TOM UUCIIE U3
JIPYTUX y4yeOHbIX MPEJIMETOB; YMEHHUE ONEPUPOBATh MOHITUSIMU: Irpad, CBA3HBIN
rpad, nepeBo, UK, rpad Ha IUIOCKOCTH; YMEHHE 33[1aBaTh U OMHUCHIBATH rpadbl
pa3IUYHbIMU crIOCO0aMU; UCIIOIb30BaTh Ipadbl IPU PEIICHUU 331a4

YMeHue onepupoBaTh NOHATUSIMU: HATYPaJIbHOE YUCIIO, LIEJI0€ YUCIIO0, CTEIEHb C
LIEJIBIM TI0Ka3aTeeM, KOPEHb HAaTypAJIbHOM CTEIEHH, CTENEHb C PalMOHAJIbHBIM
I1I0Ka3aTcJIEM, CTCIICHD C )IGI\/'ICTBI/ITGJ'II)HI)IM II0Ka3aTeiieM, HOFaqu)M quciia, CI/IHyC,
KOCHUHYC M TaHI€HC MPOU3BOJBHOIO YMCIA, OCTATOK 10 MOYJIIO, PAllMOHAIBHOE
qucijio, I/IppaIlI/IOHaJ'IBHOG qucJjio, MHO>KECTBaA HaTypaJ'[BHBIX, OCIbIX,
palMOHAIBHBIX, JACHCTBUTEIBHBIX YHCEN; YMEHHUE HCIIOJIb30BaTh IIPU3HAKU
JETUMOCTH, HAaUMEHBINUN OOIIMI JelMuTeNlh M HauMEHbIIee oOIee KpaTHoe,
anroput™ EBKknmzaa mnpu  pemieHMM 3aaad; 3HAKOMCTBO C  Pa3jIMYHBIMU
IIO3UIITMOHHBIMU CHCTEMaMHM CYHCIICHU, yMeHI/Ie BBIITIOJIHATH BBIYHUCIICHUC
3HaUEHUN M TpeoOpa3oBaHUs BBIPAKEHHM CO CTENEHSMU H Jorapudmamu,

2 npeoOpa3oBaHus JAPOOHO-PAIIMOHATIBHBIX BBIPAKEHUH; YMEHHE OIEepUpOBATH
MOHSATUSIMMU: MOCJIeJOBATEIbHOCTb, apudmernueckas Iporpeccus,
reoOMeTpuYecKasl Tporpeccusi, OECKOHEUYHO YyOBbIBaromas reoMeTphudecKas
MPOTrPECCUsl; YMEHHE 3a7aBaTh IOCIEI0BATEIILHOCTH, B TOM YHUCIIE C MOMOIIBIO
PEKYpPEHTHBIX (GOPMYII; YMEHUE ONEPUPOBATH MOHITHIMH: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOIYJIb U apryMEHT KOMIUJIEKCHOI'O YHCIIA,
¢bopMa 3anucu KOMIUIEKCHBIX 4Hcell (reoMeTpuYecKasi, TPUrOHOMETpUYecKas U
anrebpanveckas); yMeThb MPOU3BOJIUTH  apuPMETHYECKHe JCUCTBHS C
KOMIIJICKCHBIMHU YHCJIaMH, HpI/IBO)II/ITI) HpI/IMepI)I HCIIOJIB30BaHUA KOMIIIICKCHBIX
YHUCeJl; ONEepUPOBaTh MOHATHAMU: MaTpula 2X2 u 3x3, onpeaenuTesb MaTPHUILbI,
F€OMETPUUYECKUIN CMBICIT OIIPEACITUTEINS

YMenue  onepupoBarh — MOHATHSAMHU:  PallMOHAJbHBIC, HPPALHUOHAIBHBIC,
MOKa3aTeNbHBIC,  CTENEHHBIE,  Jorapu(MHUUECKHE,  TPUTOHOMETPUUYECKHE
YpPaBHEHUSI U HEPABEHCTBA, UX CHUCTEMbl, YMEHUE OIEPUPOBATH IOHATUSIMU:
TOKJECTBO, TOKIECTBEHHOE IIPeoOpazoBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMA

3 YPaBHEHUN W HEPABEHCTB, PABHOCHUJIBHOCTh YPAaBHEHUW, HEPABEHCTB U CHUCTEM;
YMEHHUE pellaTh YpaBHEHMS, HEPABEHCTBA U CHCTEMBI C MOMOIIBIO Pa3IUYHBIX
MPUEMOB; peIlIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPOM; IPUMEHSTh
YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUISl PEUICHUS MAaTEMaTUYECKUX 3a7ad U
3a/1a4 U3 pa3InIHbIX 00JIACTeH HAYKU U pealbHOU )KU3HU




YMeHue onepupoBath NOHATUAMU: QYHKIHS, YETHOCTD PYHKUIUH, TIEPHOIUIHOCTD
(GYyHKIMH, OrpaHMYEHHOCTh (YHKIMHM, MOHOTOHHOCTb (YHKIMH, 3KCTPEMYM
GbyHKIMY, HanOoNbIIee W HAaWMEHBINEEC 3HAYCHUS (PYHKIMH HA TPOMEKYTKE,
HenpepbiBHasE (DyHKLUS, acUMNOTOTHI Tpaduka (QyHKUUH, IepBas U BTOpas
MPOU3BOHAS (PYHKLIUH, TEOMETPHUECKUN U (PU3NUECKUN CMBICI MPOU3BOIHOM,
nepBooOpa3Has, ONpPEeNEHHBI MHTErpayl; yMEHUE HAaXOJUTh ACUMIITOTHI
rpaduka (QyHKIUHM; yMEHHE BBIYUCISATH MPOM3BOJIHBIE CyMMBI, MPOHU3BEICHUS,
YaCTHOI'O M KOMIIO3ULUH (DYHKIMHA, HAXOAUTh YPaBHEHHUE KacaTeIbHOM K rpaduKy
(GyHKIMY; YMEHHE HAaXOJUTh MPOHM3BOJHBIC SJIEMEHTAPHBIX (YHKIMN; YMEHHE
UCIOJb30BAaTh  NPOU3BOJAHYIO IS UCCIENOBaHUS  (DPyHKIMH, HaxXxoIuTb
HauOOoJbIINE U HANMEHBIIINE 3HAYCHUS (PYHKIHIA; CTPOUTH rpa) MK MHOTOUYJICHOB
C MWCIONb30BaHMEM  almapara MaTeMaTHMYecKOro  aHalu3a; IPUMEHSTb
MPOU3BOIHYIO JIJISl HAXOXKICHUS HAWIYYIIEro PEUICHHS B NMPHUKIATHBIX, B TOM
qHcie COLMATbHO-3KOHOMUYECKUX U (PU3MUYECKUX 3a7a4ax; HaXOAUTh IJIOLIAa U U
00BEMBI (DUTYp C TIOMOMIBIO MHTETPajia; MPUBOAUTH MPUMEPBI MATEMATHUECKOTO
MO/JIEJIMPOBAHUS ¢ NOMOILBIO AU(depeHIInanbHbIX YpaBHEHU N

YMeHue omnepupoBaTh MOHATUSAMU: TpapuK QYHKIMH, oOpaTHas QYHKIHS,
KomMno3uuusi  QyHKIWMA, JUHeWHas ~(QYHKOWS, KBaapaThuyHas — (QYHKIUS,
pauMoHanbHast GYHKIHMSA, CTeNeHHas (QYHKIMsI, TPUTOHOMETpHUECKUE (YHKIIMH,
oOpaTHblE TPUTOHOMETpUUYECKUE (DYHKLMH, [TOKa3aTelbHasl U JorapupmMudeckas
(GyHKIMU; yMEHHE CTPOMTh TpaUKM M3YyYEHHbIX (DYHKIUM, BBIIOIHATDH
npeoOpa3oBanusi rpadukoB (YHKIHA, HCMOIB30BATh TPaUKH ISl U3yUCHHS
MIPOLIECCOB U 3aBUCUMOCTEH, IPU PELICHNH 33/1a4 U3 JPYTUX yUYeOHbIX IPEAMETOB
W 3a7ad W3 PEATbHOW JXU3HU; BBIpaXaTh (OpMylaMH 3aBHCHMOCTH MEXIY
BEIMYMHAMHU; HCIOJIb30BaTh CBOMCTBA W TpapuKd (QYHKUMN AT pelieHus
ypaBHEHH, HEPABEHCTB U 3aJ1a4 C TTapaMeTpaMu; H300paxkaTh Ha KOOPAMHATHOMN
IUIOCKOCTU MHOKECTBA pEIlIeHUH ypaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHue peuiath TEKCTOBBIE 3a/la4M pa3HbIX TUIOB (B TOM YHCIIE HA MPOLEHTHI,
JIOJIU U YacTH, Ha ABUKEHHE, paboTy, CTOMMOCTb TOBApPOB U YCIIyT, HAaJIOTH, 33J]a41
nu3 o0JacTu ympaBieHHMsS JMYHBIMH M CEeMEMHbIMM (DMHAHCAMH); COCTABIAThH
BBIPAKEHUS, YpaBHEHHS, HEPAaBEHCTBA M HUX CHUCTEMBbl 110 YCIOBHIO 3aJayH,
UCClleIoBaTh  IOJlyYeHHOE  pellleHHe U  OLEHMBATh  MPaBAONOJOOHOCTb
PE3yNbTaToOB; YMEHHE MOJIETMPOBATh peajbHble CUTYallUU Ha SI3bIKE MAaTEMATHKH;
COCTaBJIATh BBIPAXKECHMSI, YPABHEHUs, HEPABEHCTBA U UX CHCTEMBI 10 YCIOBHIO
3aJa4u, MCCIEOBaTh IIOCTPOCHHBIE MOJENU C HCIOJIb30BAHUEM ammnapara
ayreOpbl, HHTEPIPETUPOBATD MOJTYYEHHBIH pe3yabTaT

YMeHune omepupoBaTh TOHATUSIMH: cpeaHee apudMeTHYecKoe, MeauaHa,
HauOoJblllee W HAUMEHbIIee 3HAYCHHS, pa3Max, TUCIEpCUs, CTaHAapTHOE
OTKJIOHCHHE 4YHCJIOBOTO Ha0Opa, yMEHHWE U3BJICKaTh, HWHTEPIPETUPOBATH
nH(popMalnio, TPEACTAaBICHHYIO B TalOnWIax, Ha JauarpaMmax, rpadukax,
OTPaXKaIOIIyI0 CBOMCTBA peaJbHBIX TIPOLIECCOB U SBJICHHUM; TMPEACTABISITH
MH(OPMALIUIO ¢ TIOMOIIBI0 TAOIUI] M TUarpaMM; UCCIIEOBAaTh CTAaTUCTHUYECKUE
JaHHBIC, B TOM YHCJIC C IIPUMCHCHHUEM Fpa(l)I/IquKI/IX MCTOOB M JJICKTPOHHBIX
CpencTB; TpadUUECKd HCCIENOBAaTh COBMECTHBIE HAOMIOJEHUS C TOMOIIBIO
JlMarpaMM pacCerBaHMs U JUHEUHOUW perpeccun

YMeHHe ornepupoBaTh MOHATHSMH: CIYYalHBIM OIBIT W CIydailHOE COOBITHE,
BEPOSITHOCTh ~CIIy4alfHOTO COOBITHSI; yMEHHE BBIUUCIATH BEPOATHOCTH C
HCIOJIb30BaHUEM TpaUUeCKUX METOOB; MPUMEHSITh (QOPMYJIbI CIOXKEHHUS U
YMHOXKEHUS BEPOSITHOCTEH, (POpMYITy IOIHOM BeposTHOCTH, popmyiry bepHysun,
KOMOUWHATOpHBIE (GakThl M (OPMYJIBI; OIIGHUBATh BEPOSTHOCTH peaTbHBIX




COOBITHI;  yMEHHE  ONEpHpOBAaTh  IMOHATHAMHU:  CIyd4aiiHas  BEJIUYMHA,
pacrpeelieHue BEpOSATHOCTEH, MaTeMaTHYeCKOE OXHUAAHHUE, MAHUCIEPCUS H
CTaHJApTHOE OTKJIOHEHHE CIIy4allHOW BEIMYUHBI, (PYHKIUH paclpeneieHus H
IUIOTHOCTH PAaBHOMEPHOIO, IOKA3aTEJIbHOTO M HOPMAJIBHOTO PaCIpPEICIICHUN;
YMEHHUE UCII0JI30BaTh CBOMCTBA U3YYECHHBIX PACIIPEACICHUN IS PEIICHUS 3a/1a4;
3HaKOMCTBO C IIOHSTHUSAMH: 3aKOH OOJBIIMX YHCEJ, METOJbl BBIOOPOUYHBIX
WCCIICIOBAHMI; YMEHHE PUBOJUTD IIPHUMEPHI ITPOSBICHUS 3aKOHA OOJIBIINX YHCE
B NPUPOJHBIX M OOIIECTBEHHBIX SIBJICHUAX; YMEHHUE OINEPUPOBATh NOHATHSIMM:
coYyeTaHWe, MEepPECTaHOBKA, YHCIO COYETAaHWH, YHCIO IEPECTaHOBOK; OWHOM
HeroToHa; yMeHHe NpUMEHATh KOMOMHATOpHBIE (AKTBI M PACCYXKACHUS JUIs
pelieHrs 3a7ady; OLEHUBAaThb BEPOATHOCTH PpEAIbHBIX COOBITUH; COCTaBIISATH
BEPOATHOCTHYIO MOJEIIb M MHTEPIPETUPOBATh NIOJYUYEHHBIN PE3YyJIbTaT

YMeHHe onepupoBaTh MOHATHAMU: TOYKA, MpsMasi, MJIOCKOCTb, IIPOCTPAHCTBO,
OTpE30K, JIy4, BEJIMYMHA YIJIA, IUIOCKUM YToJI, ABYTPAHHBIM yroy, TPEXIPaHHBIN
yToJI, CKpEUMBAIOLIMECS MpsIMbIE, IAPAJLICIBHOCTh W INEPIEHIUKYJAPHOCTD
NpSAMBIX M IUIOCKOCTEH, yTrOJd MEXAY NPSIMBIMHM, YOl MEXAYy NpsIMOU U
IJIOCKOCTBIO, YIOJl MEXKIY IIOCKOCTSIMH, PACCTOSHHUE OT TOYKH IO IUIOCKOCTH,
paccTositHue MeXAy MpPsAMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSAMHU; YMEHHE
UCIOJIb30BATh IIPU PEILICHUHU 3a]1a4 U3y4YeHHbIE (DaKThl U TEOPEMbI IUIAHUMETPHH;
YMEHHME OLICHMBAaThb pa3Mepbl OOBEKTOB OKpPYXaloIIero MHUpa; CTPOUTh
MaTEMaTUYECKHE MOJEIU C IOMOIIBI0 I'€OMETPUUYECKUX IOHATUN U BEIUYMH,
penaTh CBA3aHHbIE C HUMM NIPAKTUYECKUE 3a/1a4U
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YMeHue omnepupoBaTh MOHATHSAMM: IUIOMIAAL (Urypel, 00BEM QUrypsl,
MHOTOIPaHHHUK, MpPaBUWIbHBI MHOTOTPaHHUK, CEYEHHE MHOTIOrpaHHHKa, KYO,
napajuiefienunesa, Ipusma, nupampaa, (Gurypa M TOBEPXHOCTb BpaLICHMUS,
LWINHAP, KOHyC, Mmap, cdepa, miomans cgepbl, IIOMALL HOBEPXHOCTH
MUpaMHIbl, TPU3MBI, KOHYyca, UWIMHIApa, O0BEM Kyba, MPSAMOYTrOJIbHOTO
napajuleJIenunena, TUpaMuel, MPU3MBL, LWIMHAPA, KOHyca, I1apa, pa3BEpPTKa
MTOBEPXHOCTHU, CEUEHUSI KOHYCA U LMWJIMH]IPA, TapajljiesIbHbIe OCU WJIK OCHOBAHUIO,
CeueHue IIapa, IJIOCKOCTb, Kacaroliascs chepsl, LMUIMHAPA, KOHYCa; yYMEHHUE
CTPOUTH CEYEHHE MHOTOIpaHHUKA, H300pa’kaTb MHOTOIpAaHHUKH, (QUTYypBl U
MIOBEPXHOCTU BpPAILEHUS, UX CEUEHUS, B TOM YHUCJIE C NOMOIIBIO 3JIEKTPOHHBIX
CPEICTB; YMEHHE MPUMEHSITH CBOWCTBA TEOMETPUUECKUX (PUTYDP, CAMOCTOSTEIHHO
(dbopMynIHpOBaTh ONpEACTICHUS H3y4aeMblX (Uryp, BBIIBUTATh THIIOTE3BI O
CBOMCTBAX U MPU3HAKAX TEOMETPUUYECKUX PUTYDP, 000CHOBBIBATH HJIM OIIPOBEPraTh
UX; yYMEHHE MPOBOJIUTH KiacCH(UKAIUIO (UTYyp MO pazIUuHBIM TNpU3HAKaM,
BBITIOJIHATH HEOOXOAMMBIE JIOTIOJTHUTENbHBIE TOCTPOCHHUS

11

YMeHue onepupoBaTh MOHSATHUSAMH: JIBUKEHHE B MPOCTPAHCTBE, MapajuieIbHbIN
MEPEeHOC, CHMMETPHS Ha IJIOCKOCTH M B TIPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHme
nojno0usi, mogoOHble (GUIYpBl; YMEHHME paclo3HaBaTh paBHbIE U IOAO0OHBIE
¢Gurypbl, B TOM 4HCJIE€ B TPHPOJE, MCKYCCTBE, APXUTEKTYpE;, HCIOJB30BATh
reOMETPHUECKUE OTHOILICHMS TNPH PELICHUWH 3ajad; HaXOAUTh I'€OMETPHUYECKHUE
BEJIMYMHBI (AJMHA, Yroj, IUIOIaab, o0OBEM) MpHU pEIIeHUH 3a1ad U3 JIPYyrux
y4eOHBIX IPEAMETOB U U3 PeaJbHOM KU3HU; YMEHHE BBIUUCIATH T€OMETPHUECKHUE
BEJIMYUHBI (JIMHA, YTrOJ, oMb, 00bEM, IIIOMIAAb TOBEPXHOCTH), UCIIONb3YS
M3y4eHHbIE (OPMYIIBI M METO/IbI, B TOM YHCJIE: TUIOIIA b IIOBEPXHOCTH MUPAMHU/IBI,
MPU3MBI, KOHYCa, IWIMHApA, IUIOMAab cdepbl; 00bEM KyOa, MPsMOYTrOJIbHOTO
napajuieiienunesa, NUPaMUAbl, MPU3MbIL, MWIMHIpA, KOHYyca, Iapa; yMEHHUe
HAaxXOJUTh OTHOIIIEHUE 00HEMOB MTOTOOHBIX (hUTyp
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YMeHue oneprupoBaTh MOHATUAMU: NIPSIMOYTOJIbHAS CUCTEMA KOOPJAUHAT, BEKTOP,
KOOpJAUHATBl TOYKH, KOOPAUHATBl BEKTOpPAa, CyMMa BEKTOPOB, IIPOU3BEICHHUE
BEKTOpa Ha YHCJIO, PA3JIOKEHHE BEKTOpa MO 0a3ucy, CKAIIPHOE MPOU3BEACHUE,
BEKTOPHOE IIPOM3BENICHUE, YIOJd MEXKIy BEKTOpaMH; YMEHHE HCIOJb30BaTh
BEKTOPHBIN U KOOPAWHATHBINA METOJ U1l PELIEHUS TEOMETPUYECKUX 3a1a4 U 3a/1a4
JpYTuX y4eOHbIX IPEAMETOB

VYMeHue BbIOMpaTh MOAXOINAIIMH METOJ Ul peIleHUs 3aJaud; I[TOHUMaHHe
3HaYMMOCTH MaT€MaTHKH B U3yUYEHUH MTPUPOIHBIX U OOIIECTBEHHBIX MPOLIECCOB
SIBJICHUI; YMEHHUE PacIO3HaBaTh MIPOSBICHUE 3aKOHOB MaTEMATUKHU B UCKYCCTBE,
yMEHUE IPUBOJUTH IPUMEPBI MATEMATUYECKUX OTKPBITUNA POCCUIUCKON U MUPOBOM
MaTEeMaTUYECKON HaAyKH




IHEPEYEHDB 9JIEMEHTOB COJAEPKAHUS, ITPOBEPAEMBIX HA EI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA

1 Yucna v BBIYKCICHUS

11 Harypasbnsie u niensie yncna. [Ipu3Haky 1eIMMOCTH LIEIIbIX YUCEI

19 Panmonanbubie yncna. OOBIKHOBEHHBIE U JIECATHYHBIC APOOH, MPOLEHTHI, OECKOHEUHBIE

NepUOANYECKHEe JpooH
Apudmerndeckuii KOpeHb HATypajdbHOU cTereHu. J[ecTBUs ¢ apuMETHYECKUMH KOPHSIMH

13 HaTypaJIbHOU CTEIIEHU

14 Crenenb ¢ nenplM nokaszaresneM. CTeneHb € palMOHAIbHBIM Ioka3aTeneM. CBoiicTBa
CTETIeHU

15 CuHyc, KOCHHYC M TaHTCHC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHT€HC
YHCIOBOr0 apryMeHTa

1.6 Jlorapudm yucna. JlecaTuunbie ¥ HATYpaIbHBIC JOTapU(MBbI
JleiictBuTenpHble 4yncna. ApudMeTHyecKHe Omepaluyd ¢ JAEHCTBUTEIbHBIMU YHCIAMH.

1.7 [MpubmmxEHHbIe BBIYUCICHHS, TMPaBHJIA OKPYIJICHHS, NPHUKUAKA M OLEHKAa pe3ysbTara
BBIUNCIICHUN

1.8 [IpeoOpa3zoBanHue BhIpaXKEeHUN

1.9 KommekcHsle uncna

2 YpaBHeHUs U HEpaBEHCTBA

2.1 Lenble 1 1poOHO-paliiOHaIbHbIE YPAaBHEHUS

2.2 WppannonanbHble ypaBHEHHUS

2.3 TpuronomeTrpruyeckue ypaBHEHHS

2.4 [TokazarenbHble U TorapupMUUYECKUE YpaBHEHHS

2.5 Llenble 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanmoHanbHble HEpaBEHCTBA

2.7 [Toka3zarenbHble U JOrapupMUUECKHe HEPaBEHCTBA

2.8 Tpuronomerpuyeckue HepaBeHCTBA

2.9 CucTteMbl 1 COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB

2.10 YpaBHEHUs!, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

2.11 Matpuia cuctembl JMHEWHBIX ypaBHeHUN. OnpeenuTenb MaTpULIbl

3 @yHKIMH U TpaduKu

31 OyHK1MA, crnocoOb! 3ananus gyHkuuu. ['paduk ¢pynknuu. BzaumHo obpaTHbIe (YHKIHH.

Yérneie u HeuéTHbIe PyHkumu. [lepuogndeckue GyHKINN

OO6nacTh ompezeneHuss 1 MHOXKeCTBO 3HaueHuit Qpynkuuu. Hynu dynkumu. [TpomexyTtku
3.2 3HAKOMIOCTOSIHCTBA. [IpoMexyTkm MOHOTOHHOCTH (PYHKITMH. MakCUMyMbl U MHUHHUMYMBI

dbyskiun. Hanbomnpliee 1 HauMeHbllee 3Ha4eHne (QYHKIUU Ha MPOMEKYTKE

33 CreneHHass (yHKUUS ¢ HaTypaJbHBIM M II€JbIM IOKa3aTeneM. E€ cBoiicTBa U rpaduk.
CaolicTBa U rpaguK KOpHsI N-Oi CTENEeHH

3.4 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku

3.5 [Toxa3zaTenbHast u norapudmudeckas GyHKIMH, UX CBOUCTBA U TpapUKU

36 Touxu pazpbiBa. AcUMNTOTHI rpadukoB GyHKuuil. CBOMCTBa (QYHKIMHA, HEIPEPHIBHBIX Ha
OTpe3Ke

3.7 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEN0BATEILHOCTEHN

3.8 Apudmerndeckas u reoMeTpudecKas nporpeccuu. PopmMyia CI0KHBIX IPOIIEHTOB

4 Havana mareMaTuueckoro anaain3a




4.1

[IpousBoanas ¢pynkuuu. [IponsBoaHbIe FMeMEHTAPHBIX (DYHKITHIA

[IpumeneHne MpoU3BOJHON K UCCIETOBAaHHUIO (DYHKIIMKA HA MOHOTOHHOCTH M 3KCTPEMYMBI.

4.2 HaxoxneHnve HanboIbIIero ¥ HaMMEHbIIEro 3Ha4eHusi PYHKIUU HA OTpe3Ke
4.3 ITepBooOpaznas. MaTerpan

5 MHokecTBa U JIOTHKA

51 MHOKeCTBO, Olepalvi HaJ MHOXecTBaMu. [luarpammel Ditiepa — Benna
5.2 Jloruka

6 BeposSTHOCTB M CTaTUCTHKA

6.1 OnucarenpHas CTaTUCTUKA

6.2 BepositHOCTB

6.3 KombunaTtopuka

7 I'eomerpus

7.1 ®durypsl Ha MIOCKOCTH

7.2 [IpsiMble ¥ TIIOCKOCTH B IPOCTPAHCTBE

7.3 MHoOrorpaHHUKH

7.4 Tena v MOBEpXHOCTH BpalllEHUS

7.5 KoopauHaTel M BEKTOPBI




MHUHHUCTPETCBO NPOCBEMEHUS POCCUMCKOU OENEPALIMU

PACCMOTPEHHO
ITeIarornueccKuM COBCTOM
ITporokon Ne 1
31 aBrvcra 2026r.

MOY CIl Ne 121

COI'JTACOBAHO
Meromctom MOY CHI Ne 121

ﬁ&i degotnenko JLA.

ot 31 asrycra 2026

PABOYASA ITPOT'PAMMA

YTBEP}KHA}O
,LIup MOY_CIII Nel121
Eorla'roa H.A.
npmcm N€96 1 j2 v
or 31 aﬂ}’yg‘r\@l’/ﬁf N/

*
\\\\r,;

i
~.! ,l

/

f Y
I
/

yueOHoro Kypca «I'eomerpust (yriry0jieHHbIN YPOBEHB))

s yyamumxes 10-11 kimaccos

r. Boarorpanx 2026



INOACHUTEJIBHAS 3AIINCKA

['eomeTpus sBisgercs OAHUM U3 0a30BBIX KypcOB Ha YpOBHE CpEIHEro oOIlero
00pa3oBaHus, TaKk Kak 00ecrieynBaeT BO3MOKHOCTh H3YyUYCHUS JUCLUUIUINH €CTECTBEHHO-HAYYHOM
HaIIPaBJIECHHOCTH M MPEAMETOB T'yMaHUTAPHOIO LHMKIA. [IOCKOJIBKY JOrM4ecKkoe MBbIILIEHUE,
dopmupyemMoe mNpH H3y4EHHH OOYYAIOIIMMHUCS TOHSTHMHBIX OCHOB TI'E€OMETPUH, TIpHU
JI0OKa3aTeJIbCTBE TEOPEM M IOCTPOCHUM ILENOYKH JIOTMYECKUX YTBEPKICHHU IpU PELICHUU
FEOMETPUUYECKUX 3aJ1a4, YMEHHE BBIABUIaTh W OIPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
UCIONIB3YIOTCS MIPU PEIIEHUHU 3aJjad e€CTECTBEHHO-HAYyYHOrO LMKJIA, B YaCTHOCTH (DU3MUECKHUX
3a/1a4.

Ilenb ocBoeHus mporpaMMbl yueOHOro Kypca «['eoMeTpusi» Ha yriryOJ€HHOM ypOBHE —
pa3BUTHE WHIMBHIYaJbHBIX CHOCOOHOCTEH ydWamuxcs NpU HU3YYEHHUH TEOMETPUU depes
obecrieueHre BO3MOKHOCTU MPUOOPETEHHS M UCTIOJIB30BaHuUs 0oJiee MIyOOKHX TreOMETPHUUECKHUX
3HAaHUH W JCeWCTBUH, CHENU(PUYHBIX TE€OMETPHH, M HEOOXOJUMBIX JJIS  YCIEIIHOTO
npodeccCuoHaNBFHOr0 00pa30BaHus, CBI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMATHKHU.

[TpropuTEeTHBIMH 3aJladyaMU Kypca F€OMETPUU Ha YIIIyOJEHHOM YpPOBHE, PAaCHIMPSAIOIIUMU
U YCUJIMBAIOUIMMH Kypc 0a30BOTr0 YpOBHS, SIBISIOTCS:

pacumpeHue NpeACTaBICHUs O TEOMETPHH KaK YaCTH MUPOBOH KyJIbTYPHI U (HOpMUPOBAHHE
OCO3HAHUS B3aUMOCBS3U F'€OMETPUH C OKPYKAIOLIUM MUPOM;

¢dopMHupoBaHHE TPEICTABICHUS O TMPOCTPAHCTBEHHBIX (HUTypax Kak O BaKHEHIIMX
MaTeMaTUYECKUX MOJIETISX, TO3BOJISIOIIMX ONUCHIBATh U U3Y4YaTh Pa3HbIE SIBJICHUS OKPYKArOLIEro
MUpa, 3HaHUE MOHATUHHOrO ammnapara 1o paszaeny «CrepeoMeTpus» y4eOHOT0 Kypca reOMEeTpuU;

(dbopMHpoBaHUE YMEHHS BIaJIeTh OCHOBHBIMH IMOHSITUSMU O POCTPAHCTBEHHBIX (UTypax U
UX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (OpMyJl M yMEHHE WX MPUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIaPTHBIE CLIOCOOBI PELICHNS 3a/1ay;

dbopMUpOBaHHE yMEHMs paclo3HaBaTh Ha YEPTEkKax, MOAENSAX M B PEaJbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPAlEHUs], KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOJEIIN;

¢dbopMupoBanue MOHUMAaHUS BO3MOYKHOCTH aKCHOMaTHYECKOTO MIOCTPOCHHUS
MaTeMaTHYeCKUuX TeopHuil, (GopMupoBaHHE MOHMMAHUS POJM AKCHOMATHKH IPH NPOBEICHUU
paccyXJIeHH;

dopMHpOBaHHE YMEHHs BIaJE€Th METOJAMH JI0Ka3aTEeIbCTB U AJITOPUTMOB pEILEHHUS,
YMEHHUS MX TPUMEHATh, MPOBOJIUTH JIOKA3aTelIbHbIE PACCYKIEHUS B XOJAE pEelIeHUs
CTEpEOMETPUYECKUX 3aJad M 3aJad C [PaKTUYECKUM cojepkaHueM, (opMHUpOBaHUE
NpEJCTaBICHUsI O HEOOXOJUMOCTH JOKa3aTeNbCTB MpPU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCUOMAaTUKH B IIPOBEJEHUM I€YKTUBHBIX PACCYXKICHUI;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIJIEKTyallbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
ydaluxcs, IO3HABAaTEJIbHOM AaKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHUH, KPUTHYHOCTHU
MBIIUIEHUS], UHTEPEca K U3YUEHHUIO T€OMETPUH;

dopmupoBaHrue (YHKIMOHAIBHOW T'PAMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacro3HaBaTh MPOSBICHUS TEOMETPUUECKUX MTOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEH B pEaJIbHBIX
KU3HEHHbIX CHUTYyalMsIX W TpU HU3YYEHUM JIPYTMX Y4YeOHBIX NPEAMETOB, MPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEpPHOCTEW, MOJEIMPOBAaHUS pEabHbIX CUTYyallui, HCCIeT0BaHUS
IIOCTPOEHHBIX MOJIENIEH, NHTEPIPETALIY [T0JTyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMU COJIepKaTeIbHBIMH JTUHUAMHU yaeOHOT0 Kypca «['eomerpus» B 10—11 kimaccax
aBisatoTes: «IIpsiMble M MIIOCKOCTH B MpOCTpaHCTBe», « MHororpanHukm», «Tena BpaiieHus»,
«BeKTOophl 1 KOOpAMHATHI B TPOCTPAHCTBEY, «/BH>KEHHS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo @I'OC COO tpeboBaHHE «yMETh ONEPHUPOBATH MOHATUSMU,
pEeBaHTHBIMHU TeOMETPHUH Ha yrayOnéHHoM ypoBHe oOyueHus B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJIepXKATEIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OPMHpPOBAHUE JOIMUYECKHX YMEHHUH
pacnpezensercs He TOIbKO MO COJepKaTeNIbHBIM JIHHUSIM, HO U 110 rojiaM o0yuenus. Coaepxanue
00pa3oBaHus, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ysbraTaM ocBoeHuss dexepanvHoil paboueit



IIPOTPaMMBI, pacTIpeIeIEHHBIM 110 TOAaM 00Y4EHUs, CTPYKTYPHUPOBAHO TAKHUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIPOCaM 00ydJaromuecs o0panaaiuch HEOAHOKPATHO. DTO
MO3BOJISICT ~ OPraHW30BaTh  OBJIAJICHUE T'COMETPHUYCCKUMH  TOHATHUSAMH M HaBBbIKAMHU
MOCJIEI0BATEIBHO M MOCTYHATeIbHO, C COOJIOJCHUEM MPHHIMIIA MPEEMCTBEHHOCTH, a HOBBIC
3HaHUS BKIIIOYATh B OOIIYI0 CHCTEMY T'€OMETPHUYECKUX TMPEACTABICHUN YYAIIUXCsl, PACIIHPSS U
yray0sist €, 00pa3ys MpOYHbIE MHOKECTBCHHBIE CBSI3U.

[lepexon K M3y4EHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE ITO3BOJISET:

co3nartbk ycnoBus i auddepeHnmanyu  00y4eHHUs, TOCTPOSHUS WHIWBHYATbHBIX
00pa30oBaTeNbHBIX  MPOTpaMM, OOECHEYUTh  yIIIyONEHHOE M3YYCHHE TEOMETPHH  Kak
COCTaBIIAIONICH yueOHOTO peMeTa «MaremaTukay;

MOJTOTOBUTh YYaIIUXCS K MPOJOJDKCHHIO M3YYCHHUS MaTeMaTHKH ¢ y4€TOM BbiOOpa
Oynymei mpodeccuu, obecriedunBas MPEEMCTBEHHOCTh MEXKIY OOIUM U MPOQeCcCHOHATBHBIM
o0pazoBaHHEM.

Ha usyuenue yue6Horo kypca «I'eomerpusi» Ha yriayO0in€HHOM ypoBHe oTBoauTcs 204 yaca:
B 10 kmacce — 102 vaca (3 gaca B Henento), B 11 kitacce — 102 gaca (3 gaca B Heneio).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

IIpsiMmble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTEpeOMETpUH. Touka, npsimMasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM MOCTPOSHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIEJCTBUS U3 HUX.

B3anmHOE pacriosnoxkeHue NpsMbIX B IIPOCTPAHCTBE: NIEPECEKAIOIIMECS, NapaJlIEIbHbIE U
ckpemuBaromuecs npsamele. [Ipuznaku ckpemuBaromumxcs npsameix. [lapanienbHOCTh NpAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApaJUICIIbHBIE IIPSIMBIE B IIPOCTPAHCTBE, NAPAJLIEIBHOCTh TPEX
NpSMBIX, NApaJIeIbHOCTh HOpsAMOM U IIockoctH. [lapamiensHoe MW IEHTpaJIbHOE
POEKTHPOBaHUE, n3o0pakeHne ¢puryp. OCHOBHBIE CBOMCTBA MApaLICIIEHOTO MPOSKTUPOBAHMSL.
N3obpaxenue ¢Guryp B napajuiebHON MPOEKIUU. YTJIbl C COHAIIPABICHHBIMU CTOPOHAMH, YTOJ
MEXAY NPsAMBIMH B IPOCTpaHCTBE. llapaiensHOCTh IJIIOCKOCTEW: NapajluleibHbIE IUIOCKOCTH,
CBOICTBa MapaielbHbIX IUIOCKOCTeH. [IpocTeiime npocTpaHnCTBEHHBIE (PUTYPHI HA MIIOCKOCTH:
TETpa’aAp, NapaJICNIEeUIE], TIOCTPOCHUE CEYEHU M.

[lepneHaUKyIIpHOCTh HPSAMOM M IJIOCKOCTH:  IMEPIEHIUKYJSIpHbIE MpsSIMbIE B
IIPOCTPAHCTBE, MpsAMbIE NapauIeJIbHbIE M MEPHEHIUKYJSPHbIE K IUIOCKOCTH, IIpU3HAK
NEePHEHANKYISIPHOCTU MPSAMOI U INIOCKOCTH, TEOPEMA O MPSAMON NEPIEHANKYIISIPHON MIIIOCKOCTH.
OproroHanbHOe NpoekTupoBaHue. llepneHaAuKyasSp W HaKJIOHHBIE: PacCTOSHUE OT TOYKU J0
IUIOCKOCTH, PAacCTOSHUE OT NPSIMON [0 TIUIOCKOCTH, MPOEKIuss (GUrypbl Ha IIOCKOCTb.
IlepneHquKyIspHOCTD IUIOCKOCTEH: IPU3HAK MEPIEHIUKYIIIPHOCTH ABYX IUIOocKocTer. Teopema
0 TPEX NEPIEHIUKYIIApaX.

VYTrabl B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOM U MJIOCKOCTBIO, ABYTPAHHBIN YroJ, IMHEHHBIN
yroja JBYIPaHHOro yria. TpéXrpaHHbli W MHOrorpaHHble yribl. CBOMCTBa IJIOCKHX YIJIOB
MHOrorpaHHoro yriyia. CBOHCTBa IJIOCKMX U JIBYTPaHHBIX YIJIOB TPEXTPaHHOrO yria. Teopemsl
KOCHHYCOB U CUHYCOB JIJIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buipl MHOTOTpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. [Ilpusma: N-yronpHas npusma, npsimas
U HakJIOHHas TpuU3Mbl, OOKOBass W TIOJNHAas TOBEPXHOCTh mpu3Mbl. llapannenenunen,
NpsIMOYTOJIbHBIA MapajuleNienunel W ero cpoiicrBa. Kparyaillune nyTM Ha MOBEPXHOCTHU
MHoOTOrpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema I[ludaropa. Ilupammma: n-
yToJIbHAsI MTUPaMU/a, TpaBUiIbHAS U yced€HHast mupamuibl. CBoiicTBa pédep u OOKOBBIX TpaHei
npaBWIbHON mUpaMubl. [IpaBuibHBIE MHOTOTPaHHHUKH: IMpaBWIbHAs NpHU3Ma U IpaBHIIbHAs
MUpaMuIa, paBUIIbHAS TPEYTObHAS TMPaMHUJIa ¥ TPABUIIbHEIN TeTpadap, KyO. [Ipencrasnenue o
MIPaBUJIBHBIX MHOTOTPAaHHUKAX: OKTA’AP, JOJEKadIp U UKOCAIP.

Brruncienue 31€MEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60koBoi
MOBEPXHOCTH U MOJHOMN MOBEPXHOCTH MPSAMOM MPU3MBI, IUIOIIA/lb OCHOBaHUM, TeopeMa 0 60KOBOM
MOBEPXHOCTH MpsiMOI mpu3Mbl. [lnomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTU MPABHIBHON
MUPAMHU/JIBI, TEOpEMA O TUIOIIAIU YCEUEHHON TUPaMU/IBL.

CummeTpusi B MPOCTPAHCTBE. DJIEMEHTHl CHMMETPUU MPABHIBHBIX MHOTOTPAHHUKOB.
CummMeTpusi B TpaBUIBHOM MHOTOIPAaHHUKE: CHMMETPHS Mapajulesienuneaa, CHUMMETPHs
MPaBUJIBHBIX IPU3M, CHMMETPUS MPABUIIBHON MUPaMUJBI.

BekTopsl M KOOPAMHATHI B IPOCTPAHCTBE

IToHsITHSI: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAINPABIICHHBIE W IPOTHBONOJOKHO HAaIpaBJICHHbIE BEKTOpbL. PaBeHCTBO
BEKTOPOB. JIEHCTBUS C BEKTOpAaMHU: CIIOKEHHUE U BBIUMTAHUE BEKTOPOB, CyMMa HECKOJBKHMX
BEKTOPOB, YMHOKEHHE BEKTOpa Ha 4K cyio. CBOMCTBA CIIOKEHHS BEKTOPOB. CBOMCTBA YMHOKEHUS
BEKTOpa Ha 4uci1o. [lonsaTne KoMIutanapHble BEKTOphI. [ Ipru3Hak KOMIIIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. TeopemMa O pas3noKEHWH BEKTOpAa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsimoyronbHas cuctema koopauHaT B npoctpaHcTBe. Koopaunats! Bekropa. CBA3b



MeXJy KOOpJUHATaMH BEKTOpa M KOOpAMHATAMU TOYEK. YTOJd Mexay BekTopamu. CkansipHOe
MPOU3BEICHNE BEKTOPOB.
11 KUIIACC

Tesa BpanieHus

[ToHATHS: UMIMHAPUYECKAsE IMOBEPXHOCTb, KOHUYECKash IOBEPXHOCTh, cheprueckas
MOBEPXHOCTh, 00pa3ytolIre noBepxHocteil. Tena BpalieHus: HIMIUHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. B3aumHoe pacronoxxeHue chepbl U MIOCKOCTH, KacaTelabHas IIIOCKOCTh K cdepe.
H3o0paxeHue Tea BpalleHUs Ha m1ockocTu. Pa3BépTka nununapa u konyca. CUMMeTpusi cepbl
U 1apa.

O06BEM. OcHOBHBIE CcBOWCTBA 00BEMOB Ten. Teopema 00 00BEME MNPSAMOYTOIHLHOTO
napajienenunena u cieActBus u3 He€. OOBEM NpsAMONM W HAKIOHHON MPHU3MBI, MHIUHIPA,
nupaMuibl U KoHyca. O0bEM 11apa U mapoBOTro CErMEHTa.

KomOunanmu Tten BpameHWss ¥ MHOTOTpaHHUKOB. llpu3Ma, BIUCaHHas B LWJIMHAP,
omucaHHas okosio IumHApa. [lepeceuenne cdepbl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl II0CKOCTHI0. [IoHATHE MHOTOTPaHHHUKA, OITMCAHHOTO OKOJIO Cepsl, Chephl, BHUCAHHOI B
MHOTOTPaHHHK HJIM TEJIO BPAICHHUS.

[Tnomanp MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Iomanas cepsl n e€ dacteid. [lomobue B
npoctpancTtBe. OTHomieHHe O00BEMOB, IUIOMIAZE TMOBEPXHOCTEH MOAOOHBIX  uryp.
[IpeoOpazoBanue momodus, romMoTeTusi. Pemenne 3amad Ha IUIOCKOCTH C HCIIOJIB30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne ce4eHWH MHOTOTPAHHHKOB W TEJ BpAIICHUS: CEYEHUS WIMHApA
(mapayuiebHO W TMEPIEHAMKYJISIPHO OCH), CEYEeHHUs KOoHyca (mapayjielibHble OCHOBAaHUIO U
NPOXOAIINE Yepe3 BEepIIMHY), CEYCHHS IIapa, METOMABI IMOCTPOSHUSI CEYCHHU: METOJ CIIEJIOB,
METO/1 BHyTPEHHETO IPOEKTUPOBAHUS, METO/]] IIEPEHOCA CEKYIEH MI0CKOCTH.

BeKkTopbl M KOOPIAMHATHI B POCTPAHCTBE

Bekrops! B npoctpancTBe. Onepaunu Hajl BEKTopaMH. BekTopHOE YMHOXEHHE BEKTOPOB.
CBoiicTBa BeKTOpHOTO yMHOKeHHs. [IpsMoyronbHas cucremMa KOOpAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopiuHaTHO-BEKTOPHBIM MeTON MpH
pEIIeHNH TeOMETPUIECKUX 3a/1ad.

JIBH2KEeHHS B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBmxeHus u paBeHCTBO ¢uryp. OOmue
CBOWCTBa JABWKEHMH. BuIbpl NBMKEHUI: NapansieslbHbIi NEepeHOC, LEHTpalbHAs CUMMETpPHUS,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsiMoil. [IpeoOpa3zoBanus nogodus. [psmas u chepa
Olinepa.



IINTAHUPYEMBIE PE3YJIbTATDI OCBOEHMUA YYEBHOT'O KYPCA
«T'EOMETPUS» (YI'JIYBJIEHHBIN YPOBEHbB) HA YPOBHE CPEJTHEI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:xknaHckoe BoCIMTaAHHE:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OOydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIECTBAa, MPEACTABICHHUE O MAaTeMaTHMYECKHUX OCHOBAX
(GYHKITMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYyp TpakIaHCKOrO OOImecTBa
(BBIOOpBI, OIMPOCHI U JAPYroe), YMEHHE B3aWMOJEWCTBOBATh C COLIMAJIBLHBIMU HMHCTHUTYTaMH B
COOTBETCTBUU C X (QYHKIUSIMU H Ha3HAUYCHUEM;

2) naTpUOTHYECKOE BOCTIUTAHME:

c(OpMHUPOBAHHOCTh POCCUMCKON TPakJTaHCKON MIEHTUYHOCTH, YBAKEHUS K MPOILIOMY U
HACTOSIIIEMY POCCHMCKON MaTeMaTHKH, EHHOCTHOE OTHOILIEHHE K JOCTUKEHUSIM POCCUICKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIpYTruX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Hapona, chopMHPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKU W JESTENbHOCThIO YYEHOIO, OCO3HAHHE JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOWYMBOTO Oy IyIIETO;

4) 3cTeTHYECKOE BOCIMTAHME:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOYAst SCTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PacCy>KICHHH, BOCIPUUMYHBOCTh K MAaTEeMATHUYECKUM acleKTam
pa3IMYHBIX BUIOB UCKYCCTBA;

5) pusuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MaTEMaTHUECKUE 3HAHUS B HHTEpEcax 370POBOTO
u Oe3omacHOro obOpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PEryisipHas Gu3anyeckass akTUBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON JE€ITETbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPYyJAYy, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, UHTEpeC K pa3IHuHbIM cepam
MpoeCCHOHAIBHON JCSITEIIPHOCTH, CBA3aHHBIM C MaTEMaTHKOW W €€ MPUIOKEHUSIMH, YMEHUE
CoBepIIaTh OCO3HAHHBIA BBIOOp Oynaymield mpodeccuu ¥ pealn30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYeCKOMY OOpa30BaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JIOTHYECKO€e BOCTIMTAHUE:

c(hOpMUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYphbl, TOHUMAHWE BIUSHUS COLHUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I100aTBHOTO XapaKTepa YKOJIOTHIECKUX MPOOIIeM, OpHEHTAITUS Ha TPUMEHEHHE MaTeMaTHYECKIX
3HAHMI JJIs1 pEIIeHU 3a7a4 B 001aCTH OKpPY>KAIOIIeH cpeibl, IITAaHUPOBAHKE TTOCTYIIKOB U OIEHKH
MX BO3MOXKHBIX MOCIIEICTBUH JJIsl OKPYKAIOIIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTUKH, TOHUMaHWE MAaTEMaTUYEeCKOW HayKH Kak cepsl
YEJI0BEUYECKOUW NEATENIbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYUMOCTHU JUISl PA3BUTHS [IUBUIIU3ALINH,
OBJIQJICHHE SI3bIKOM MATEMAaTHKUA U MaTeMaTH4YEeCKON KyJIbTypOl KaK CPeJICTBOM MO3HAHUS MHPA,
TOTOBHOCTh OCYLIECTBJIATh MPOEKTHYIO U UCCIIEI0BATEIbCKYIO JEATEIbHOCTh HHINBUAYAIbHO U
B IpyIIIIE.



METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jornyeckue e CTBUSA:

BBISIBIIAITH M XapaKTEPU30BaTh CYIIECTBCHHBIC NPU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHSITHIA, OTHOIICHUA MEXIy TMOHATUSAMHU, (QOPMYJIUPOBATH OMPEACICHUS  TOHSTHH,
YCTaHABJIWBATh CYIIECTBCHHBIM NPH3HAK KiIacCH(PHUKAMKU, OCHOBAaHUS g OOOOIICHHS U
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYIMPOBATh W MPEOOPa30BBIBATH CYKJICHHS: YTBEPAUTEIbHBIC H
OTpUIATENIbHBIC, MHIUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBJIATH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H W IMPOTUBOpEYHS B (pakTax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPXKACHHUSAX, TNpeajaraTb KPUTEPUU JJIS  BBISIBICHUSA
3aKOHOMEPHOCTEW ¥ IPOTUBOPECUHIA;

JienaTh BBIBOJBI C HMCIOJIb30BAHMEM 3aKOHOB JIOTMKH, NEAYKTHUBHBIX U HHIYKTHBHBIX
YMO3aKJIFOUEHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEILHO JOKA3aTEeILCTBA MATEMATHUYECKUX YTBEPKICHUM (TIPSMBIE U OT
MPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIlMIO0, NPUBOJUTH MPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CY)KICHHSI  BHIBOJIBI;

BBIOHpATH CIIOCO0 pelieHrs yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHMUS,
BBIOMPATh HaNOOJIee MOIXOSAIIUN C YUETOM CaMOCTOATENLHO BBIICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTeJbLCKHE JelCTBHSA:

HCIIOJIb30BaTh BOIIPOCKHI KaK MCCIIEOBATEILCKU MHCTPYMECHT TIO3HAHHS, (POPMYITUPOBATH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOiaeMy, ycCTaHAaBIUBAaTh HCKOMOE U JaHHOE,
(dbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3HUITUIO, MHEHUE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, MCCIEIOBAaHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTEMaTHYECKOTO OOBEKTa, SIBICHHS, MPOIECCa, BBISBICHHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSITENIbHO (DOpMYyIIHpOBaTh 0OOOIIICHUST U BBIBOJBI M0 PE3yJIbTaTaM MPOBEAEHHOTO
HaOIIO/IEHUS!, UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MONYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011IeHHI];

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAK)KE BBIABUTATh MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH Je(UIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOIUMBIX ISl OTBETAa HA BOMPOC M JJIS
pELIeHUs 3a1a4H;

BBIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB  PA3JIUYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEeMATU3UPOBATh U HMHTEPHPETUPOBATH HMH(POPMAIMIO pPA3IMYHBIX BHIOB U  (QopM
MIPE/ICTABJICHHS;

CTPYKTYpUPOBATh HHPOPMAIIHUIO, TPEICTABIATH €€ B pa3TUYHBIX (opMax, HIUTFOCTPUPOBATH
rpaduyecku;

OIICHUBATh HAAE&KHOCTh WHPOPMAIUU TI0 CaMOCTOSITENIBHO  C(HOPMYITHPOBAHHBIM
KPUTEPHUSIM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUSA

O0menue:

BOCHPUHUMATh M (OPMYIHPOBATH CYXKICHHS B COOTBETCTBHH C YCIOBUSIMH M LEISIMH
oOIIeHus], SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHsI B YCTHBIX M IHCHhMEHHBIX
TEKCTaX, JaBaTh MOSCHEHHUS M0 XOAY PELICHU 33/1a41, KOMMEHTHPOBATH ITOTY4YEeHHBII Pe3yIbTaT;

B X071 OOCYX/IEHHUS 33/aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMON TEMbI, MPOOIEMBI,
pemraeMoi 3a1adu, BBICKA3bIBATh WJCH, HAICJICHHBIC HA TOMCK PELICHHUS, COMOCTABIATH CBOU



CYXKIEHHS C CYXJIEHUSIMU JIPYIHMX YYacTHHUKOB JMaora, oOHapy»XUBaTh pa3jHyuue U CXOJACTBO
MO3HILINH, B KOPPEKTHOU popme (HOopMyTUpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHHUS;

MIPEACTABIISATh PE3YyJbTaThl PEIICHUS 3a7a4d, HKCIIEPUMEHTA, HUCCIIEIOBAHMS, IPOEKTA,
CaMOCTOSITENILHO BBIOMPATh (POPMAT BBICTYIUICHUS C YYETOM 3aa4 MPE3CHTALUU U OCOOCHHOCTEH
ayJIUTOPUHU.

PeryasiTuBHbIe yHHBepPcaJbHbIe YUeOHbIE 1eliCTBHS

Camoopranuszanus:

COCTaBJISITh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpAaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBATH
BapHaHThI pEUICHUH ¢ y4€TOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, SMOLMOHATbHbI HHTEJJIEKT:

BJIa/IETh HaBBIKAMH [MO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JECWCTBUN
U MBICIUTEIBHBIX TIPOIIECCOB, WX pE3yJbTaTOB, BIAJAETh CIIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIIecca U pe3yJibTaTa pelIeHus MaTeMaTHUeCKOH 3a1auu;

NpPEIBUACTh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH NPH PEIICHUH 3a/1a4Hd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIHCTB, JAHHBIX, HAHJCHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yJIbTaTa LENU U YCIOBUSIM, OOBSCHATH MPUIHHBI TOCTHKEHUS
WIA HEJOCTIKEHHS pe3yJbTaTOB JICATEIBHOCTH, HAXOOUTh OIIMOKY, JaBaTh OIICHKY
IpUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITeIbHOCTD:

NOHUMAaTh M MCIIOJIb30BaTh MPEUMYIIeCTBa KOMaHAHOW M MHIUBUIYaIbHONH paOOThI IpU
pemeHnr y4eOHBIX 3aJay, MPUHAMATh [EJNb COBMECTHOH JeATeNbHOCTH, IUIAHUPOBAThH
OpraHu3alMI0 COBMECTHOM pPabOTHI, paclpeleniTh BUIbl padoT, JOrOBapHBAThCs, O0CYXIaTh
MpoIIeCcC U Pe3yiabTaT paboThl, 00001IaTh MHEHUST HECKOIBKHUX JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTsl (00CyXaeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMBD» ¥ HHBIE), BBITTOJHATH CBOO YaCTh pa0OTHI M KOOPAWHUPOBATH CBOH ICHCTBHS C IPYTHMHU
YJIeHAMU KOMaH/bl, OLIEHWBAaTh KAayeCTBO CBOET0 BKJaja B OOLIMH MPOIYKT MO KPUTEPHSIM,
c(OpMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

MNPEAMETHBIE PE3YJIBTATHI

K xoniry 10 kjacca 00ydarOmmiicss HAYYHUTCS:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMH IOHSATHSIMHU CTEPEOMETPHUH TIPH PEIICHUH 33134 U
IIPOBE/IEHUN MaTEMAaTUYECKUX PACCyKICHUA;

® [PUMEHATh AKCHOMBI CTEPEOMETPUM U CIEACTBUS W3 HHUX TMPH PELICHUU
TE€OMETPUYECKUX 33]1ad;

e Kiaccu(UIUPOBATh B3aUMHOE PACIIONIOKEHHE TIPSMBIX B IIPOCTPAHCTBE, TUIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJIHO ONEPUPOBATH MOHATHUSIMH, CBSI3AHHBIMH C YTJIAaMH B MPOCTPAHCTBE: MEXITY
OPSMBIMU B IPOCTPAHCTBE, MEXK/TY MPSIMOM U MJIOCKOCTHIO;

e cBOOOJIHO ONEPHPOBATH MOHATHIMM, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

e CcBOOOJHO pacro3HaBaTb OCHOBHBIE BHJIBI MHOT'OIPAaHHHKOB (TIpu3Ma, NUpaMuia,
MIPSIMOYTOJIBHBIN TTapajuieenume]], Ky0);

e iaccu(UIUPOBATh MHOTOTPAHHUKH, BEIOMPasi OCHOBaHMS JIIsl KilacCU(UKAILINH;

e CBOOOJHO OINEpPUPOBaTH MOHITHUSIMH, CBSI3AaHHBIMU C CEYEHHEM MHOTOTPAHHHUKOB
IUIOCKOCTBIO;

e  BBHINOJHATH NapalIeNIbHOE, IIEHTPAILHOE U OPTOrOHAJIBHOE MPOEKTUpOBaHUEe (UTYp Ha
IUIOCKOCTB, BBITIOJIHATH N300paXkeHUs (GUTyp Ha IMIIOCKOCTH;



CTPOUTh CE€YEHHUS MHOIOTPAHHUKOB Pa3JIMYHBIMU METOJIAMH, BBINOJIHATH (BBIHOCHBIE)
IUIOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIUMCIIATh IJIOLAAM IOBEPXHOCTEH MHOIOIPAaHHUKOB (NIpu3Ma, MOHUpaMuja),
reOMETPUYECKUX TeJI C IPUMEHEHUEM (HopMy;

CBOOOJHO ONEpUPOBaTh MOHATHSMU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBI;

CBOOOJTHO ONIEPUPOBATH MOHATUSMH, COOTBETCTBYIOLIMMH BEKTOPaM M KOOpAWHATAM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOPAMY;

pelmare 3aJa4d Ha JJOKA3aTelbCTBO MAaTEMaTHMYECKHX OTHOLICHMH W HaXOXICHHE
F€OMETPUYECKUX  BEJIMYMH, [IPUMEHsSS  W3BECTHbIE METOABl IIPU  PEILICHUU
MaTEMaTHYECKUX 3aa4 IOBBIIIEHHOIO U BBICOKOTO YPOBHSI CJIOKHOCTH;

IIPUMEHATH IPOCTEHIINE TPOrPAMMHBIE CPECTBA U DJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUYECKUX 3aay;

U3BJIEKaTh, IPEOOPa30BBIBATh M MHTEPIIPETHPOBATH MHPOPMALIUIO O IIPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTeKaxX U pUCYHKAX;

IIPUMEHSATH ITOJIyYEHHBIEC 3HAaHUS Ha IIPAKTUKE: CPABHUBATh U AHAJIM3UPOBATh PEaIbHbIE
CUTyallUd, IPUMEHATh M3yYEHHBIE IMOHATHS B IPOLECCE IIOMCKA PELEHUs
MaTeMaTH4eCKu cHOpMYyITUPOBAHHON MPOOIEMBI, MOJECIMPOBATh PEaTbHBIC CHTyalluu
Ha $3bIKE TI'E€OMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM
F€OMETPUUECKUX MTOHITHM U TEOPEM, alIapaTa alnredpsbl, perarb IpakTUYECKUe 3a/1a4H,
CBS3aHHBIEC C HAX0XKIEHUEM I'€OMETPUYECKUX BEIINYNH;

UMETb NPEACTaBICHUs 00 OCHOBHBIX ATalax pa3BUTHUs T€OMETPUM KaK COCTABHOM 4acTu
(byH1aMeHTa pa3BUTHSI TEXHOJIOTHIL.

K konny 11 ki1acca oOyyaromuiicss HAy4uTCs:

CBOOOJIHO ONEpPUPOBATh MOHATUSAMH, CBA3aHHBIMU C I[MJIMHAPHUYECKOM, KOHUYECKON U
ceprueckoil MOBEPXHOCTSIMU, OOBSICHITH CIIOCOOBI OTyUEHUS;

ONEepUpPOBaTh MOHSTHUSMHU, CBS3AHHBIMHU C TEJIaMM BpAIICHMS: LMIUHAPOM, KOHYCOM,
cdepoii u mapom;

pacrio3HaBaTh Teja BpalleHHus (LMIMHAP, KOHYC, cdepa U map) U 0ObICHATh COCOOBI
IIOJTyY€HUS TEJl BPAILEHUS;

KJIaccU(UIUPOBaTh B3aUMHOE PACIOI0KEHHUE CPephl U MITOCKOCTH;

BBIYUCIISAITh BEJIUYMHBI JIEMEHTOB MHOTOTPAHHUKOB M TeNl BpPAaLICHUS, OOBEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB M TN BpAIICHMS, TEOMETPUUECKUX Tell C
npUMeHeHueM GopMyI;

CBOOOJTHO OMEpPUPOBATh MOHITUSMH, CBSI3aHHBIMM C KOMOMHAIIUSIMH TeJ BpAIIEHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHMCAHHBIN B cpepy U OMUCAHHBINA OKOJIO chepsl,
cdepa, BMcaHHAss B MHOTOI'PAaHHUK WUJIH TEJIO BPAIIEHUS;

BBIYUCIISITH COOTHOIICHHUS MEX/Y IUIOMIASIMH MTOBEPXHOCTEH U 00bEMaMH MOT0OHBIX
TeJI;

n300paxarh H3ydaeMble (UTYpBI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PHCYHKOB ITPOCTBIX 00BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHS Tell
BPALIECHHUS;

U3BJIEKaTh, UHTEPIPETUPOBATH U IPEOOPa30BBIBATh MH(POPMALUIO O TPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUTypax, MPeACTaBICHHYIO Ha YepTeKaxX U pUCYHKAX;

CBOOOIHO OTIEPHPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH ONEPAIK HaJl BEKTOpaMH;

3aJ]aBaTh INIOCKOCTh YPABHEHUEM B JIEKapTOBOM CUCTEME KOOP/AMHAT;



pelmaTts TeOMETPUYECKHE 3aJaud Ha BBIUMCIEHHE YIVIOB MEXKIY NpPSIMBIMU U
IUIOCKOCTSIMHU, BBIYHUCIEHUE PACCTOSSHUM OT TOYKM JO IUIOCKOCTH, B II€JIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METOa IIPU PELICHUN;

CBOOOJIHO OIIEPUPOBATH MMOHATUAMH, CBSI3aHHBIMU C IBU)KEHUEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JIBUKCHUM;

BBIMOJIHATh HM300pa)XCHNUsT MHOTOTPAHHMKOB M TE€J BpAIlEHUS IMPH MapajuieIbHOM
IepeHoce, LIEHTPAIbHON CUMMETPUH, 3€pKaJIbHOW CUMMETPHUHM, IIPU ITOBOPOTE BOKPYT
npsAMOii, mpeoOpa3oBaHus MOA00US;

CTPOUTH CEYEHUS] MHOIOI'PAaHHUKOB U TEJI BPALEHUS: CEUYEHUS IMIMHAPA (TapaJljIeIbHO
U NEPIEHUKYJIISIPHO OCH), CEUEHUs KOHYca (MapajulebHble OCHOBAaHUIO U MPOXOIINe
yepes3 BEPILNHY ), CEYEHHUs 11apa;

HCIIOJIb30BaTh METOJbl MOCTPOEHUS CEUEHUH: METOJ CJIEI0B, METOJ BHYTPEHHEIO
IPOEKTUPOBAHUS, METOJ] IIEPEHOCA CEeKyILEeH MII0CKOCTH;

JIOKa3bIBaTh F€OMETPUUECKHUE YTBEPIKICHHUS;

OPUMEHATh TeoMeTpuuYeckue (aKThl JJIs pelIeHHs CTepEeOMEeTPUYECKHUX 3ajad,
IPENoiaraloliiX HECKOJIbKO IIAaroB PELICHUs, €CIIU YCIOBUS NPUMEHEHHUs 3aJjaHbl B
SIBHOW W HESIBHOU (hopMe;

pemarh 3ajayd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKMX OTHOLICHUM M HaxXOXKICHHE
reOMEeTPUYECKUX BEJIHYUH;

IPUMEHSTH IPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU
PELIEHUH CTEPEOMETPUUECKHX 33]1aY;

IPUMEHSTh IIOJy4EHHbIE 3HAHUS Ha INPAKTUKe: CpPaBHUBATH, AHAIU3UPOBATh U
OLICHMBATh PeajJbHbIE CUTYyallMH, IPUMEHATh U3yUEHHBIE ITIOHATHUS, TEOPEMBI, CBOMCTBA
B IIpollecce IIOMCKA pEIIEHUs MaTeMaTHYecKu CQOpPMYJIUPOBAHHON MpoOIEMBI,
MOJIEJIMPOBaTh PEaIbHbIE CUTYyallud HA SI3bIKE TEOMETPHUH, UCCIIEN0BATh TIOCTPOCHHbIE
MOJIEJN C UCHOJB30BaHUEM I'€OMETPUUYECKUX MOHSATUM U TEOpEeM, ammapara anreopsl,
pelaTh NPaKTUYECKHUE 3aJa4l, CBA3aHHbIE C HAXOKIECHUEM I€OMETPUUECKUX BEIUYNH;
UMETb NPEACTaBICHUs 00 OCHOBHBIX ATalax pa3BUTHUs T€OMETPUM KaK COCTABHOM 4acTu
(byH1aMeHTa pa3BUTHSI TEXHOJIOTHIL.
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nUpaMuibl, Kyba u
MPU3MBI, KOTOPBIC
MIPOXOMASAT Yepe3 ux
pedpa.
N300paxkeHue
MepPECCUCHUS
MOJTyYE€HHBIX
IUIOCKOCTEHA.
PackpamBanue
MTOCTPOEHHBIX
CEYCHUN pa3HBIMU

METOJ IepeHoca
CeKyIlel

IOCKOCTH. Pemrath
CTEPEOMETPHUUECKUE
3aJ1a4u; Ha
ONpEe/CIICHUE BHA
CEUYCHUS H

HaXO0XKIEHUE €ero
ILJIOIIAIH.
AKTyalmu3upoBaTh
GakTel W METOIBI
IUTAHUMETPHH,
pEIICBAaHTHBIC TEME,
IIPOBOIUTH
AHAJIOTHH.
Hcnons3oBate mpu

perieHnn 3aj1ad
WISINOIE
MJIAHUMETPUIECKHE

GakTbl M METOJBI:
Teopembr ®aneca u
0
MIPOTOPIIMOHATBHBIX
OTpE3KaXx.
AJITOPUTM  JI€JICHUS
oTpe3Ka Ha n
PaBHBIX yacTei.
Teopema Menemnas.

useramu. Meton ~ PaBHOOGenpeHHBIN
CIIEJI0B JUIL ~ TPEyTOJIbHHUK.
MOCTPOEHUS PaBHOCTOpOHHUI
CEYCHUN. TpEyroJIbHUK.
CaoiicTBa [IpsmoyronbHbIH
MepECeUCHU I TPEYTOJIbHUK.




Bzaumnuoe
pacmoiokKeHnue
MPSAMBIX
MPOCTPAHCTBE

MPSIMBIX i1
IUIOCKOCTEHA.
ITocTpoenue
CceuyeHH I B

nupamuse, Kyoe mo
TpeM TOYKaM Ha
pebpax. Cozmanue
BBIHOCHBIX
YEPTEKEN U 3aMUCh
I1aroB

MOCTPOEHUS.
[ToBTOpEHME
IJIAHUMETPUH.
Teopema 0
MPONOPLIMOHATBHBI
X OTpE3Kax.
[Tonobue
TPEYTrOJIbHUKOB.
Teopema Menenast.
Pacuetsl B
CEYCHHUSX Ha
BBIHOCHBIX
yepTexax.

Hcropust pa3BuTus
IIAaHUMETPHUN u
CTepEeOMEeTpUHn

B3anmuoe
pacroIoKeHue
MPSIMBIX B
MIPOCTPAHCTBE.
CkpetuBarouuecs
MIpsIMBIE.

IIpusnaku
CKPELIUBAIOIINXCSA

CBolicTBO cpenHen
JIMHUN
TPEYroJbHUKA.
CBoiicTBO
OMCCEKTPUCHL  yTia
TPEYTOJIbHUKA.
CBOWMCTBO MeauaH
TPEYroJbHUKA.
[Tpu3naku momOOHS
TPEYTOJIBHUKOB.
[Tonyuats
MpeACTaBICHUS 00
OCHOBHBIX  3Tamax
pa3BUTHUSA
TCOMETPUN Kak
COCTaBHOM 4acTu
¢byHnaMeHTa
pa3BUTHUSA
TEXHOJIOTHH

Knaccugunuponatsb
B3alMHOE
pacnosoxeHue
TIPSIMBIX B
IIPOCTPAHCTBE,
WITIOCTPUPYS
pUCYHKaMH u
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IIPSAMBIX.

[TapannensHbie
psiMbIe B
IIPOCTPAHCTBE.
Teopema 0
CyIIECTBOBAaHUU U
€AMHCTBEHHOCTH
NpAMOM
napajieabHON
JIAaHHOW  TIPSMOW,
IIPOXOASIIEH Yepes
TOYKY
MIPOCTPAHCTBA U HE
JIexarien Ha
JJAHHOM  IIPSAMOM.
Jlemma 0
MepECeCUCHUH
napajuieIbHbIX
MIPSIMBIX
MIJIOCKOCTBIO.
[TapannenpHOCTH
Tpex MPSIMBIX.
Teopema o0 Tpex
napajuieIbHbIX

npsMbIX. Teopema
0
CKPEIINBAIOIINXCS
MPSIMBIX.
[TapannensHOE
IIPOEKTHPOBAHHUE.
OcHoBHbIE
CBOMCTBA
HapaIeIbHOro
IIPOEKTUPOBAHMSI.

IIPUBOJS  IIPUMEPBI
U3 pEaJIbHOM JKU3HHU.

JlokasbIBaTh
TeopeMy 0
CYILIECTBOBAHUH U
€IMHCTBEHHOCTH
[apajuleIbHON
MPSMOM,
MIPOXOAAIIEH Yepe3
TOYKY IPOCTPAHCTBA
W HE JIexXallel Ha
Jpyrou MIPSIMON;
IeMMy 0
MepeceueHU
IJIOCKOCTH  JBYMS
napajuieJIbHbIMU
MPSIMBIMU; TEOPEMY
0 Tpex
napajuieIbHbIX
MPSMBIX.
Jloka3bIBaTh
MIPU3HAK
CKPEIIUBAOIIUXCS
MPSIMBIX, TEOPEMY O
CKPENIBAOIINXCS
MPSIMBIX.
Jloka3beIBaTh
TeopeMy 0
PaBEHCTBE YTJIOB C
COHANPABJICHHBIMU
CTOpPOHAMH.
OOBACHSTD, 4TO
Ha3bIBACTCS

napaajacibHbIM )48




N300paxkenne
pasHbIX QUryp B

napasieabHON
MIPOEKIUU.
[enTpanbHas
MpOEKIMUsA. YTol ¢
COHaNpPaBJICHHBIMU
CTOPOHaMHU. Yol
MEXIy TPSIMBIMHU.
3anauun Ha
JIOKa3aTelIbCTBO |
uccie0BaHue,
CBSI3aHHBIC c
pacnoioKeHUEM
MIPSIMBIX B
MIPOCTPAHCTBE

LEHTPATbHBIM
MIPOEKTUPOBAHUEM U
KaKk  BBIMOJHSETCS
MIPOEKTUPOBAHHE
buryp Ha
MJI0CKOCTb.
Jloka3bIBaTh
CBOICTBA
apajuieIbHOTO
MPOEKTUPOBAHHSI.
N3o00paxarh B
napasieabHON
MPOCKIIMKA  pa3HbIe
reOMeTpUUYECKUe
¢urypel.  Pematp
CTEpPEOMETPUUECKHE
3a/1a4uu Ha
JI0Ka3aTeNbCTBO U
UCCIIeI0OBaHUE,
CBS3aHHBIE c
pacroIoKeHueM
MPSIMBIX B
IIPOCTPAHCTBE.
IIpoBoauTh
JI0Ka3aTeNbHbIE
paccyXJIeHHs
pereHnn
F€OMETPUUYECKHUX
3a/a4,  CBS3aHHBIX
co B3aUMHBIM
pacmoIoKeHueM
MPSIMBIX B
MIPOCTPAHCTBE.
CpaBHUBATB,

npu




aHAIM3UpPOBaTh U
OLICHUBATh
YTBEPKICHUS c
LEbI0  BBISBICHUS
JIOTUYECKH
KOPPEKTHBIX u
HEKOPPEKTHBIX
paccyXJIeHUM.
MoaenupoBatb
peanbHbIe
CUTYaIlH,
CBSA3aHHbIE co
B3aUMHBIM
pacnoyIoKEeHUEM
MIPSIMBIX B
MPOCTPAHCTBE, Ha
SI3bIKE  TEOMETPHUH.
Uccnenosare
MMOCTPOEHHBIE
MOJENN c
HCIIOJI30BaHUEM
F€OMETPUUYECKHUX
MOHATUH U TEOPEM,
amnmaparta anreopsl,
U poBbHIX
pecypcos. [lonyuaTs
MPEACTABICHUE O
LEHTPATbHOM
MIPOCKTUPOBAHUHU U
00 wucropuu padboT

o TEOpUH

MIEPCIICKTUBBI
[TapannensHOCTH [lonasaTus: Knaccudumnuposatsb https://www.yaklass
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IJI0CKOCTEN B psiMOi U pacrnojoKeHue

IIPOCTPAHCTBE IJIOCKOCTH B IIpsAMOMU "
IIPOCTPAHCTBE. IJIOCKOCTH B
ITpu3znak IIPOCTPAHCTBE,
[apajuIeIbHOCTU IIPUBOS
IpsIMON U COOTBETCTBYIOLIME
IIJIOCKOCTH. IIPUMEpBI u3
CaoiicTBa peanbHOM  KHU3HH.
[1apajuIeIbHOCTU @opMyIMpOBaATH
IpsIMON U OIpEleNICHUE
IIJIOCKOCTH. napajuIeIbHbIX
I'eomeTrpuueckue IpsIMON u
3aa4u Ha  IJIOCKOCTH.
BBIYHCIICHUE u  JloxasbiBaTh
JI0Ka3aTeNbCTBO, MIPU3HAK 0
CBsI3aHHbIE C  NapajUIeIbHOCTH
[apaJuIeIbHOCTHIO IpsAMOM 51
IPSIMBIX U IUIOCKOCTH;
IIJIOCKOCTEN B CBONCTBa
IIPOCTPAHCTBE. NapauIeIbHOCTH
ITocTpoenne IpsAMOM u
CEYEHU, miockoctu. Pemars
MIPOXOJSIIETO CTEepEOMETPUYECKHE
qyepes JaHHYI0 = 3aJja4d BBIYMCIICHUS
PSIMYIO Ha W J0Ka3aTelbCTBO,
yepTexe U CBS3aHHbBIC c
MapaJuIeIbHOT O NapajuIeIbHOCTHIO
Ipyrom  IHpsMOH.  INPSAMBIX u
Pacuer IIJIOCKOCTEN B
OTHOULIEHHH. IIPOCTPAHCTBE.
[TapannensHas Pemars
MIPOEKIIMS, IIPaKTUYECKHE
IPUMEHEHHE I 3aJa4d Ha
IIOCTPOEHHUS IIOCTPOECHHE




ceyeHHi Kyba W cedeHui Ha
napajuleJienunena.  4yeprexax Terpa’apa
CaoiicTBa U NapaJijiesienumnesaa.
napajuieenumne1a Pemars

u IPU3MBL. ~ CTEPEOMETPUUECKUE
[TapannenbHble 3aJ1a4M, CBSI3aHHBIE C
IIJIOCKOCTH. IIOCTPOECHUEM
ITpusnaku CeueHUN
NapajuIeIbHOCTH IJIOCKOCTBIO.

IByX IulockocTed.  IIpoBoauth
Teopema 0  JIOTUYECKH
NapaJUIEIBHOCTH U~ KOPPEKTHbIE
€IMHCTBEHHOCTH JlI0Ka3aTeJbHbIe
IJIOCKOCTH, pacCyXIeHHus IIpH
IIPOXOJAIIEeH uepe3  pelieHun

TOUKY, HE  TIEOMETPUYECKHUX
MPUHAIEKATY IO 3a/la4 CBSI3AHHBIX C
JAHHOW IUIOCKOCTU — NapaJljIeIbHOCTBIO
A CIEACTBUS W3  INIOCKOCTEM.

Hee. Cpoiictea  CpaBHHBAThH u
napajuieabHbIX aHaJIM3UPOBATh
IJIOCKOCTEM: O  peaJbHbIE
napajuIeIbHOCTU CUTYyalluH,

IPSIMBIX CBSI3aHHBIE c
MepeceyeHusl Mpu  MapajlIesIbHOCThIO
NIEPECEUEHUH ABYX  NPsIMOU u
napajuiebHbIX IJIOCKOCTH B
IJI0CKOCTEN IIPOCTPAHCTBE;
TpEThEN; 00 = MoaenupoBaTh
oTpe3Kax peasibHbIe
HapauIeIbHbIX CUTyaluH,

IPSIMBIX, CBSI3aHHBIE c
3aKJIFOYEHHBIX NapaAJUIEIbHOCTBIO
MEXIY pAMO 51




[IepnienauKyIApHO
CThb HpSIMI)IX nu
MJIOCKOCTEH B
MPOCTPAHCTBE
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napajuieIbHbIMU
IUIOCKOCTSIMU; O
[IepeceyeHU
NpsAMOM ¢ JByMSs
napauieIbHbIMU
IJIOCKOCTSIMU

[ToBTOpEHME:
teopema [Tudaropa
Ha IIJIOCKOCTH,
TPUTOHOMETPHS
IIPSIMOYTOJIBHOTO
TPEYroJbHUKA.
CpoiictBa kyba u
IPSIMOYTOJIbHOT'O
napajuleJenunea.
Brruncnenue mmH
OTPE3KOB B KyOe U
PSIMOYTOJIbHOM
napajuleJIenunese.
IlepnenaukynsapHo
CTb  IpsAMOH H
IIJIOCKOCTH.
IIpusnax
MEePIEeHIUKYISIPHO
CTU IpAMOU U
IIJIOCKOCTH.
Teopema 0
CYILLIECTBOBaHUHU U
€IMHCTBEHHOCTH
IPSIMOH,
IIPOXOAAIIEH Yepes
TOUYKY
IIPOCTPAHCTBA U
NEPIEHIUKYIJISPHO

IIJIOCKOCTH B
IIPOCTPAHCTBE, Ha
SA3BIKC TCOMCTPHUU

AKTyanusupoBaTh
GakTel W METOHBI
IUIAHUMETPHH,
pEEBaHTHBIE TEME,
IIPOBOAUTH
AQHAJIOTUU.
dopmyIUpOBATH
OINpPEICIICHUS:
NEPIEHIUKYJISIPHBIX
MPSIMBIX B
IIPOCTPAHCTBE;
onpeeeHue
IPSAIMOH,
MEPIEHAUKYIISIPHON
K IIJIOCKOCTH.
Jloka3bIBaTh: eMMy
0
MEPIEHAUKYISIPHOC
™ JBYX
MapajuIeIbHbIX
IpSMBIX K TpETbel
MIPSIMOM; TEOPEMBI O
CBA3U MEXIY
MapaJuIEIbHOCTBIO
OpsIMBIX M HX
HEPIECHIUKYIIPHOC
TBIO K IUIOCKOCTH.
Jloka3bIBaTh.
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W K IUIOCKOCTH. TEOpEMY,
[TnockocTn U BBIPAXKAIOLLYIO
NEPIEHIUKYISIPHBl | MPU3HAK

€ UM IpsAMas B  NEPHEHAUKYJSIPHOC
MHOTOTpaHHHUKAX. TH psIMOi u
[lepneHauKyasip U IJIOCKOCTH; TEOPEMY
HAaKJIOHHAs. O CyILIECTBOBAHUU U
[TocTpoenue €AMHCTBEHHOCTH
NEpIECHIUKYIIIpa IPSIMOY,

M3  TOYKM  HAa  MPOXOAsIIed uepe3
npsaMyro. Teopema = JaHHYKHO TOYKYy U
0 TpeX  MNEepHEHIUKYISPHOU
HEePIEeHIUKYISIpax K JTaHHOU
(mpsimast U IUIOCKOCTH.
obparnas). ¥Yronm  UM3o0paxkath
MEXIy B3alMHO
CKpEIIMBAIOIIUMUC  MEPHEeHAUKYISIPHbIE
g npssMbIMu. [louck = npsmyto "
NEPNEeHIUKYISPHbl  IJIOCKOCTb.

X MPSIMBIX ¢ ®dopmynupoBaTh
ITOMOILBIO CBOMCTBO
NEePHNEHAUKYISIPHBL =~ MEPHEHIUKYISIpA 10
X IJIOCKOCTEN =~ OTHOILIECHHIO K
OproroHanbsHOE IIJIOCKOCTH.
MPOECKTUPOBAHHUE. [Tony4dars
ITocTpoenue IIPEJICTABICHUE O
CEeYEeHU I Kyba, 3HaYeHHH

MIPU3MBI, nepneHauKyIspa
MPaBUIIbHOMN JUTSt TIPYTUX
MUPaMU/IbI ¢  obnacreit HayKu
MTOMOIIIBIO (puzuka,
OpPTOrOHAJILHON DHEpreTUKa,
MIPOCKIUU. JIa3epHbIE
Cummertpust B TEXHOJIOTHH), B




IIPOCTPAHCTBE
OTHOCHUTEIIBHO
IIJIOCKOCTH.
[TnockocTn
CUMMETpUN B
MHOT'OTPaHHHUKAX.
IIpusnax
HEPIEHIUKYJISIPHO
CTHU IpAMOH U
IJIOCKOCTH KaK
CJIEICTBUE
CUMMETPUHU.
IIpaBunbpHBIE
MHOT'OTpaHHUKHU
Pacuer
paccTosHu oT
TOYKH 10
IIJIOCKOCTH.
CrnocoOsl
OILyCTUTH
MEePIEHAUKYIISPBHIL:
CUMMETpUs, CABUT
TOYKH 1o
napajuieJIbHON
npsmoii. CABUT 1O
HelapajuleIbHON
IPSIMOH,
U3MEHEHUE
paccToaHun

peanbHOI
(TexHUKa,
OKpy>Karo1as
00CTaHOBKa).
Jloka3bIBaTh
YTBEpXKACHUS,
CBSI3aHHBIC c
MPOEKIMEH MPSIMOit
Ha IJIOCKOCT,
HEINEepHEeHIUKYISPH
YIO K 3TOH HPSIMOM.
Jloka3bIBaTh
TEOpeMy O  Tpex
NEepHEHIUKYIIpaxX U
TeopeMy OOpaTHYIO
TeopeMe O  Tpex
MepHeHIuKYIsIpax.
ITonyyats
IpeJcTaBieHre 00
OpPTOTOHAJILHOM
MIPOCKTUPOBAHUH.
Jloka3bIBaTh
TEOpeEMy 0
MPOEKIUU TOYKHU Ha
npsmyro.  Pemars
CTEpEOMETPUUECKHE
3a/1a4uu, CBSI3aHHBIE C
MEePHEHANKYISIPHOC
TBIO  TIPSIMOM W
IIockoctTu. Pemrars
MIPUKJIIAHBIE
3a/1a4yu, CBSI3aHHBIE C
HAaxO0XKJICHUEM
r€OMETPUUYECKHUX

KU3HHU




BesinunH.  Pemrars
CTEPEOMETPUYECKUE
3aJ1a4M, CBSI3aHHBIE C
MIPUMEHEHNUEM
TEOpEeMBl O Tpex
MepHIeHIuKyIsIpax,
HaXO0XIEHUEM
pacCTOSAHUH,
IIOCTPOECHUEM
MPOEKIIUH.
CpaBHuBaTh u
aHaJIM3UPOBATh
YTBEPKICHUS c
LEJbI0  BBISABJICHUS
JIOTUYECKU
KOPPEKTHBIX u
HEKOPPEKTHBIX
pacCyKJICHHM.
AHanu3upoBath U
MOJEIUPOBaTh  Ha
S3bIKE  TE€OMETPUHU

peanbHbIe
CUTYaIHH,
CBSA3aHHBIC c
MEPIEHIUKYIISIPHOC
TBIO  TPSIMOM U
IJIOCKOCTH;
UCCIIEN0BATh
ITOCTPOEHHBIE
MOJECIH, B  TOM
qucie u c
HCIIOJIb30BaHUEM

ammapara ajnreopbl




IToBTOpenue: yron
MEXIy NpSIMbIMU
Ha IIJIOCKOCTH,
TPUTOHOMETPUST B
MMPONU3BOJIBHOM
TPEYTrOJbHUKE,
TeopeMa
KOCHHYCOB.
IToBTOpenue: yron
MEXIy
CKPEIIMBAIOIIMUC
1 TOpAMBIMM B
IIPOCTPAHCTBE.
I'eomeTrpuueckue
METOIbI
BBIYMCIICHUS  yIJIa

AKTyanu3upoBaTh
(bakTel W METOJbI
IJIAHUMETPUH,
pENEeBaHTHBIE TEME,
MIPOBOJIUTH
aHaJIOTHH.
®opMynMpoOBaTH
omnpeeeHue
JIBYTPaHHOTO  yTJIa.
Jloka3bIBaTh
CBOMCTBO PaBEHCTBA
BCEX JIMHEHUHBIX
YIJIOB JBYTPAHHOTO
yria.
Knaccugumuposatsb
JIBYTpaHHbBIE YIJIBI B

Vsl 16 MEXy MPSIMBIMUA B~ 3aBUCHUMOCTH OT HX

paccTosiHus MHOTOTpaHHHUKAX. IpPagyCHOM  MEpHI.
JByrpannsiii yron.  ®opmynnpoBaTh
CBoiicTBO OIIpeZieNICHUE
JUHEHHBIX YIJIOB ~ B3aUMHO
JByTPaHHOI'O YIJIa.  INEPHEHAUKYIISPHBIX
Ilepnenukynsapa IIJIOCKOCTEM.
bIE miockoctd.  Jloka3siBaTh
CBoiicTBa B3aMHO = TEOpEMY O MPHU3HAKE
NEPNEHIUKYISIPHBl | NEPHEHANKYIISIPHOC
X IJIOCKOCTEN.  TH JBYX
IIpusnax IIJIOCKOCTEM.
MEePIEeHIUKYISIPHO dopmynupoBaTh
CTH  IIJIOCKOCTEH;  CJEICTBUE (u3
TeopeMa O INpAMOM  NpHU3HAKa) 0
IIEpeceYeHs] ABYX  IEPHEHAUKYISIPHOC
IUIOCKOCTEH TH IUIOCKOCTH,
NEPNEHUKYJSIPHBL | KOTOpas
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X TpeThen
IJIOCKOCTH.
IIpssMOyTONBHBIN
napaesenunes;
Ky0; HW3MepeHws,
CBONCTBa
IPSIMOYTOJIBHOTO
napaesenunesa.
Teopema 0
JMaroHajIu
IPSIMOYTOJIbHOT'O
napaenenunesa
U CIEACTBHE U3
Hee.
CrepeomeTrpuueck
Ue U NPUKIIAJHbIE
3aJ1a4uM, CBA3aHHbIE
co B3aUMHBIM
pacnoaokKeHueM
HPSIMBIX u
IJIOCKOCTH.
IToBTOpEHMUE:
CKpelIMBaoIuecs
npsMble,
napajuiesbHble
IJIOCKOCTH B
CTaHJapPTHBIX
MHOT'OI'paHHHKAX.
[Tapa
napaieIbHbIX
IJIOCKOCTER Ha
CKpEIIHBAIOIINXCS
HPSMBIX,
paccTosiHuE MeXay

MepHeHIUKYIsIpHA
MPSMOM, IO KOTOPOit
MepPECcCeKalnTCcss  JBE
IIJIOCKOCTH, 9TH
MIJIOCKOCTSIM.
Jloka3bpIBaTh
YTBEPXKACHUS O €ro
CBOMCTBax; TEOpEMY
U CIIEJICTBUE U3 HEe
0 JMaroHaJsAX
MPSIMOYTOJILHOTO
napajuiejenumnesa.
Pemars
CTEPEOMETPUYECKUE
3a/1a4uu, CBSI3aHHBIE C
MEepPHEHANKYISIPHOC
Th MIPSIMBIX u
ILIOCKOCTEH,
WCIIONB3YS
MJITAHUMETPUYECKHE
(bakTel W METOJBI.
IIpoBoauTh
JIOTUYECKH
KOPPEKTHBIE
JIOKa3aTeJIbHbIC
paccyXJIeHHs
pereHnn
F€OMETPUUYECKHUX
3a/1a4, CBS3aHHBIX C
MEePHEHANKYISIPHOC
TBIO  IJIOCKOCTEM.
AHanu3upoBath U
MOJEJIINPOBAaTh  Ha
SI3bIKE  TE€OMETPUHU

npu




CKpEIMBAIOIIMMUC ~ pEaJIbHbIE

g OpsIMBIMM B  CHUTyalluw,

MPOCTHIX CBSI3aHHBIE c

CUTYyaLMsIX. HEePIEHINKYIIPHOC

Onyckanue TBIO  MpSMBIX WU

HEPIEHUKYJIAPOB, = IJIOCKOCTEH.

BBIYHCIICHUE HccenenoBars

paccTosHui OT  IOCTPOCHHBIE

TOYKM JO TOYKH;  MOJEIU, B  TOM

IPSMOIf; qucie U c

IIJIOCKOCTH. HCI0JIb30BaHUEM

Brruucnenue amnmapara anreOpsbl.

paccrostHui Mexxy — Pemarts

CKPEILMBAIOIIUMUC = NPHUKIAJHbIE

g TOpsIMBIMH  C  3a/Ia4, CBS3aHHBIC C

MIOMOUIBIO HaXO0XJIECHUEM

NEPNEeHIUKYISIPHO =~ TE€OMETPUUYECKUX

17§ IUIOCKOCTH. ~ BEJIMYUH

TpexrpaHHsblii

yroJ, HEpaBEHCTBA

JUIL  TPEXTPaHHBIX

yrioB.  Teopema

[Tucaropa,

TEOPEMBI

KOCHUHYCOB "

CHUHYCOB e

TPEXTPaHHOTO

yraa.  DIEMEHTHI

chepuueckon

TEOMETPUH:

reo/1e3uuecKue

JIMHUU Ha 3emiie

CucreMaru3anus Paborars ¢ https://www.yaklass
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MHoOrorpasHuk  u
ero JJIEMEHTHI.
IIupamupa. Buasl
IIUPAMHUIL.
IIpaBunbpHas
UpaMHa.
IIpusma. Ilpsamas u
HaKJIOHHAs
IIPU3MBL.
[IpaBunbHas
npusma.  IIpsamoit
napajuleJenumnen,
IIPSAMOYTOJIbHBIN
napajuleJenumnen,
Ky0.  Brimykibie
MHOT'OTPaHHUKH.
Teopema Diinepa.
IIpaBunbpHBIE U
ITOJTYITPABUJIbHBIE
MHOTOTpaHHUKHU

3a/1aBaTh BOIPOCHI,
JleNlaTh  3aMEYaHusl,
KOMMEHTapUH.
AHanu3npoBaTh
pelieHue  3aJayu.
Pucosatp
BBITTYKJIbIC
MHOTOTPAaHHUKH  C
3aJaHHBIMA
CBOMCTBaMM;
BOCCTaHABJIMBATh
o0t BUJI
BBITTYKJIOTO
MHOTOTpaHHUKA TI0
JIBYM ero
MIPOCKIHUSM.
Jloka3bIBaTh
CBOICTBa
BBITTYKJIOTO
MHOT'OTpaHHUKA.
PucoBath
BBIITYKJIbIE
MHOTOTPaHHUKHA €
pa3HOU DHUIIEPOBOU
XapaKTEPUCTHKOM;
HCCIIeIOBATh
BO3MOKHOCTH
MOJTyYEHUs
pesyibTaTa
BApbUPOBAHUU
JIAaHHBIX.
Jloka3bIBaTh
CBOMCTBA
MPaBUIIbHBIX

pu




Bexkropsl
MIPOCTPAHCTBE

12

[lonsiTue BekTOpa
Ha IJIOCKOCTU U B
MIPOCTPAHCTBE.
CymMma U pa3HOCTb
BEKTOPOB, ITPaBUIIO
napajulesienunesaa,
YMHOXEHHUE
BEKTOpa Ha YUCIIO,
pas3ioxKeHue
BEKTOpa 1o 0azucy
TpEX BEKTOPOB, HE
JeXaluX B OJHON
IIJIOCKOCTH.
CkansipHoe
IIPOU3BENICHUE,
BBIUHCJICHHE yTJia
MEXJly BEKTOpaMu
B IPOCTPAHCTBE.
[Ipocrerimue
3aaun c
BEKTOPAMH

MHOT'OTPaHHUKOB.
[InanupoBaTh
IIOCTPOECHHE
MPaBUJIbHBIX
MHOTOTPaHHUKOB Ha
MOBEPXHOCTAX
JIPYTUX MPaBUIBHBIX
MHOTOTPaHHUKOB

AKTyalu3upoBarhb
GakTel W METOIBI
IJIAHUMETPUH,
pETEBAHTHBIE TEME,
MPOBOJUTH
aHaJIOTHH.
OnepupoBarb
MOHSTUSMH: BEKTOP
Ha IUIOCKOCTH U B
MPOCTPAHCTBE;
KOMILJIaHApHBIE
BEKTOPHI.
[IpuBoauTh
MIPUMEPBI
buznuecKux
BEKTOPHBIX
BEJIMYMH.
OcBauBath npaBuia
BBITTOJTHEHUS
JICUCTBUU CIIOKEHUS
u BBIYUTAHUS
BEKTOPOB,
YMHOKEHHS BEKTOpa
Ha YUCJIO.
Jloka3bIBaTh
TIpU3HAK

https://www.yaklass
ru/




KOMIIJIAaHApHOCTHU

[ToBTOpEHME,
00o001IeHme
cucTeMaTu3anus
3HAHUU

Tpex BEKTOPOB.
JlokasbIBaTh
TeopeMy 0
Pa3I0KECHUU
JT000r0 BEKTOpa IO
TpeM JTAHHBIM
HEKOMILIaHAPHBIM
BEKTOpaM
Oo6o06maroee Pemars https://www.yaklass
MIOBTOPEHHE crepeomerpuueckue | .ru/
MIOHSTUI A 331344 Ha
METO/I0B Kypca  J10Ka3aTelbCTBO
reOMETPUU 10 maTemMaTHYECKUX
KJiacca, OTHOLLUEHUH,
cucTeMaTu3anus HaxO0XJICHUE
3HaHu. Mcropus  reoMmerpuyecKux
pa3BUTHS BEJINYUH (mmuH,

CTEpEOMETPUH Kak
HAayKU U €€ POJib B
pa3BUTUH
COBpPEMEHHBIX
VH)KEHEPHBIX u
KOMIBIOTEPHBIX
TEXHOJIOTUH

YIJIOB,  IUIOLIAJEH,
00BEMOB).
Hcnons3oBare mnpu
perieHnn
CTEPEOMETPUUYECKUX
3a1a4
MJIAHUMETPUYECKHE
(bakTel W METOJBI.
IIpoBoauTh
JIOTUYECKH
KOPPEKTHBIE
JI0Ka3aTeNbHbIE
paccyXJieHus TpH
pereHnn
CTEPEOMETPUUECKUX
u




MJIAHUMETPUUYECKUX
3anay. CpaBHMBaTh
U aHaJIU3UpOBaATh
peanbHble CUTYalluH
u BBISIBJIATD
BO3MOKHOCTh ee
MOJCJIUPOBAHUS Ha
S3bIKE  TE€OMETPUH.
MoaenupoBatb
peanbHyIO
CUTYAIINIO Ha SI3BIKE
reOMEeTpUHn u
HCCIIE/IOBATh
MIOCTPOEHHBIE
MOJCIH, B  TOM
quCIe U c
HCII0JIb30BaHUEM
amnmaparta anreOphl.
Hcnonp3oBarh
KOMITbIOTEpPHBIE
MpOrpaMMBbI npu
pelieHuu 3aay.
[TonyuaTs
MpEACTABICHUE O
T€OMETPUU Kak o
pa3BUBAIOILECHCS
HayKe,
HCCIIEIYIOIIEN
OKPY’KalOIIHUK MHp,
CBSI3aHHOM c
peanbHbIMU
00BEKTaMH,
IOMOTarouei
pEelInTh  pealbHbIC




JKU3HCHHBIC
CUTyallud O POJH
CTEpPEOMETPUU B
pa3BUTUHU
COBPEMEHHBIX
HWH)KEHEPHBIX u
KOMITbIOTEPHBIX
TEXHOJIOTHH.
CpaBHuBaTh u
aHAIM3UPOBATh
YTBEPKICHHS c
LIENTBIO  BBIABJIEHUS
JIOTUYCCKH
KOPPEKTHBIX U
HEKOPPEKTHBIX
pacCyKJIeHHM.
HccnenoBath
MTOCTPOEHHBIE
MOJICIIH.
Hcnons30BaTh

1M (pPOBbBIE PECYPCHI

OBIIEE KOJIMYECTBO

YACOB
I[TPOT'PAMME

8(0)
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11 KJIACC

Haumenosan
Ne
o/ He pa3/iesioB U
TeM
n
NMPOrpamMmbl
AHanuTnyecka

S TCOMETpUA

KoanuecTBO 4acoB

Bcer  KoHTpoabH
0 ble padoThI
15 1

IIpakTHYeck
ue padoThbl

IIporpammuoe
cojepKaHue

[ToBTOpEHMeE:
KOOPJIMHATHI
BEKTOpa Ha
MJIOCKOCTH H B
POCTPAHCTBE,
CKaJISIPHOE
IIPOU3BEJICHUE
BEKTOPOB,
BBIUMCIICHUE YTJja
MEXIy BEKTOpamMHu
B NPOCTPAHCTBE.
YpaBHeHue
IPsIMO1A,
MPOXOISIIEH
yepe3 JBE TOYKH.
YpaBHeHue
MJIOCKOCTH,
HOpMaJIb,
ypaBHEHUE
TIJIOCKOCTH B
OTpE3KaX.
Bekropnoe
MIPOU3BE/ICHUE.
JIuneitnbie
HEpaBEHCTBA,
JMHENHOE
MpOrpaMMHUpPOBAHU
€. AHaIMTHYECKHE

XapakTepucTuka
JAesiTeIbHOCTH
ydauuxcs

AKTyanu3upoBaTh
GakThl W METOJBI
MJIAHUMETPUH,
peJeBaHTHBIE  TEME,
MPOBOJUTH aHAJIOTUH.
CBOOUTH HEHUCTBUS C
BEKTOpaMu K
aHAJOTMYHBIM
IEUCTBUSIM C  HUX
KOOpIMHATAMH.
BcnomauTts
ompeneseHue
CKJIIPHOTO
YMHOXXEHHUSI H  €ro
CBOICTBA.

Brraucnars C
IIOMOILBIO
CKQJISIPHOTO
YMHOXKE€HHUSI  JUIMHBI
BEKTOPOB, YIJIBI
MEKTY HUMH,
YCTaHABJINBATh
MEPIECHAUKYIIPHOCT
b BEKTOPOB.
BriBouth
ypaBHEHHUE
MIIOCKOCTH u

bopMyITy pacCTOsTHUS

DJIeKTPOHHBIE
(uudgposbIe)
oOpa3oBaTe/ibHbIE

pecypchbl

https://www.yaklass.r
u/




METOJIbl  pacyeTa
yria MEXIY
MPSIMBIMU u
IJIOCKOCTSIMU B
MHOTOTpaHHUKAX.
®dopmyna
paccTosiHus oT
TOYKHU hi (o)
IJIOCKOCTH B
KOOp/MHATAX.
Haxoxnenue
paccTosHui oT
TOYKH hi ()
IJIOCKOCTH B KyOe
51 IIPaBUIILHON
nupaMujie

oT TOYKH bi (4]
I1ockocTy. Pemars
3a/1a4u, coueTas
KOOpPJMHATHBIN u
BEKTOPHBI METOJBI.
[IpoBonuTh
JIOTUYECKH
KOPPEKTHBIE
JI0Ka3aTeJIbHbIE
paccykIeHus  IpHU
pelieHun
TFEOMETPUUYECKUX
3a1a4 Ha
IIPUMEHEHHE
BEKTOPHO
KOOPJMHATHOI O
MeTo/a.
AHanusupoBarb u
MOJIETUPOBATh Ha
SI3BIKE reOMETPUN
peaJibHbIE CHUTYallUH,
CBSI3aHHBIE
BEKTOpPAMHU u
KOOpJMHATAMH.
HUccnenosarts
IIOCTPOEHHBIE

MOJIEJIH, B TOM YHCJIE
U C HCIOJIb30BAaHHUEM
anmapara  aiareopsl.
Hcnonn3oBarh
KOMIThIOTEPHBIC
POTPaMMBI.
3HAKOMHUTHLCS c




IToBTOpEHME,
0000meHNE U
CHCTeMaTHu3all
WS 3HAHWUN

15

CeueHus
MHOTOI'PAHHUKOB:
CTaHJapTHbIE
MHOT'OTPaHHUKH,
METOJ CJIENIOB,
CTaHJapTHbIC
IJIOCKOCTH,
IIepECCUCHUS
MPSIMBIX u
IIJIOCKOCTEM.
ITapannensHbie
MpsIMbIE u
IJIOCKOCTH:
rapajuieJIbHbIE
CEYCHMs, pacyer
OTHOILEHUH, YIJIBI
MEXKY
CKpELIMBAIOIINMHU
cA MPSIMBIMHU.
[IepnenukynsipH
bple  TpsAMblE U
IIJIOCKOCTH:
CTaHJapTHbIE
mapel
NepHeHIUKYISIPH
BIX IUIOCKOCTEH H
MPSIMBIX,
CUMMETPUH
MHOT'OTPaHHUKOB,
TeopeMa O Tpex
MEPIICHANKYJISpax,
BBIYUCIICHUS JUJIMH

UCTOpPHUEH  Ppa3BUTHUSA
MaTEMaTHKU

CTtpoutrb  ce4eHHS.
Pemarn
CTEPEOMETPUUECKUE
3aJa4n Ha
JI0Ka3aTeIbCTBO
MaTEeMaTHYECKHUX
OTHOIIICHUH,
HaXOXKJICHUE
T€OMETPUYECKHUX
BEJINYUH (nuH,
YIJIOB, TUIOIIAJICH,
00BEMOB).
Hcnonws3oBare  mpu
pereHuu
CTEPEOMETPUUYECKUX
3a7a4
MJIAaHUMETPUYECKUE
(bakTel M METOJHI.
[IpoBoauTth
JIOTUYECKH
KOPPEKTHBIE
JIOKa3aTeJIbHEIC
paccyXJ1eHust npu
pereHuu
CTEPEOMETPUUYECKUX
3amad. CpaBHUBATH U
aHaJIN3UPOBATH
peanbHBIE CHUTyalluu
51 BBISIBJISTD
BO3MOKHOCTB ee
MOJICIMPOBAHUSL ~ HA
S3bIKE  TEOMETPHH.

https://www.yaklass.r
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O0BéM
MHOFOFp AHHUK
a

17

B MopenupoBats
MHOTOTpaHHHUKAX. pEAbHYIO CHUTYAIHIO
[ToBTOpenue: Ha SI3bIKE TEOMETPUU
IJIOLIAAN u HCCJIEIOBATh
MHOTOYTOJILHUKOB =~ TIOCTPOCHHBIE

, (QopmMynsl 118~ MOJENH, B TOM YHCIE
TUTOIIAJICH, U C HCIOJb30BAHUEM
COOOpaKCHHS anmapaTta  ajareOpsl.
nosoous. Hcnons3oBate
[Tnomaau ceyennit  KOMIBIOTEPHBIE
MHOTOTPaHHHUKOB: IPOTPaMMBI npu
TJI0IIAAN pelleHnu 3a1a4
IIOBEPXHOCTEH,

paspe3anus Ha

9acTH,

COO0paxeHus

o100ust

O0BeM teaa. | CBoOomHO https://www.yaklass.r
O6Bem OIEPUPOBATH u/
MPSIMOYTOJIHHOTO HNOHATHSAMH:  00BEM
napajjiesnienumnena. — Tena, o0beM
3anauu 00 = MpSAMOYTOJBHOTO
yIBOGHMH Ky0a, 0  mapajienenurnesa.
KBagparype kyba;  dDopMmyrupoBaTh

O TPUCEKIIMU yTJIa.
CrepeomeTrpuueck
ne 3aJ1auH,
CBA3aHHBIC C
00BEMOM
MPSIMOYTOJTFHOTO
napajuiesenumnesa.
[Tpuxknagueie
3aJ1a4d, CBSI3aHHBIC
C  BBIYHMCICHHEM

OCHOBHBIE CBOMCTBA
00BEMOB.
Jloka3biBaTh TEOpEMY
00 o0BeMe
PSIMOYTOJIBHOTO
napajuiesenuIena,
CICACTBUA U3 HEC.
Pa3pesath
MHOFOI‘paHHI/IKI/I,
MEePEKIIAIbIBATh




o0beMa
MPSIMOYTOJIBHOTO
napajuiejenumnesa.
O06bemM  mpsAMOit
MIPU3MBI.
CrepeomeTprieck
ue 3a/1a4H,
CBSI3aHHBIE c
BBIUMCIICHHEM
00BEMOB  TIPAMOit
MIPU3MBI.
IIpuknagneie
3aJ1a4u, CBSI3aHHBIC
c o0beMoM
PSIMOM IIPU3MBI.
Brrurcnenue
o0BeMOB TEd ¢C
MTOMOIIIBIO
OTIPEIETICHHOTO
uHTerpaia. Oobem
HAKJIOHHOM
TIPU3MBI,
MTAPaMHUJIBL.
dopmyna obbeMa
MTAPaMHUJIBL.
OTtHo1ieHMe
00BEMOB MTUPAMMU/T
c OO0IHKM yTJIOM.
CrepeomeTrpuueck
ue 3a/1a4H,
CBSI3aHHBIE c
o0BeMamMu
HaKJIOHHOH
MIPU3MBI,

YacTH. Pemars
CTepeoOMeTpUYeCcKre
3a/1aud, CBS3aHHBIE C
BBIUMCIICHHEM
o0Bema
IPSIMOYTOJIBHOTO
napajuieienunesa,
npu3mbl. CpaBHUBATH
u aHAIM3UPOBATh
YTBEPKICHUS c
LEIbI0  BBISIBIICHUSA
JIOTUYECKH
KOPPEKTHBIX u
HEKOPPEKTHBIX
paccykIeHUM.
AHanusupoBarb u
MOJIETTUPOBATh Ha
SI3bIKE reOMETpUHU
peanbHBIE CUTYyalluH,
CBSI3aHHBIE c
o0beMoM
IPSIMOYTOJIBHOTO
napajiesenumnesa,
MPU3MBI, THUPAMUJIBL.
HUccnenosarts
MOCTPOEHHBIE

MOJCIIN, B TOM YHUCJIC
n C HCIIOJBb30BaHHUECM

anmapara  aiareopsl.
BriBOAUTH OCHOBHYIO
UHTETPAIBbHYIO
bopmyy JUIS
BBIUMCIICHUS
00BEeMOB TeJL.




MAPaMHUJIBL. Jloka3eiBaTh TEOpEMy
[Ipukagubie 00 o0BeMeE
3a/la4d 110 TeMEe  HAaKJIOHHOW IIPU3MBI
«O0bembl  TENM», HA npumepe
CBSI3aHHBIE C  TPEeyroJbHOU MPU3MBI
o0BeMOM U JUIs IPOU3BOJIBHOM
HAaKJIOHHOH npu3Msl. Jloka3bIBaTh
MIPU3MBI, TeopeMy: 00 oOneme
MAPaMHUJIBL. MTUPAMH/IBI,
[Ipumenenue (dhopmynupoBarthb
00BEMOB. CICICTBUS U3 HEE:
Brruncnenue 00BeM  yCeueHHOM
paccTosHuUs 0  THPaMUJIBL.
MJI0OCKOCTH BreiBoauts  dopmyny
TUTST BBIYHCIICHHS
00BEMOB  yCEUEHHOM
TTUPAMHU/TBI
Hunusapudeckas CB00OOJIHO https://www.yaklass.r
MTOBEPXHOCTb, OTIepUpPOBATH u/
oOpasyrorue MOHSATUSIMU:
UWJIHHAPUYECKON UWIHHIpUYECKas
TTOBEPXHOCTH. MTOBEPXHOCTb,
Hwmanap. [psamot = mumuuap.  U3syuars
KpYroBOu CIOCOOBI  TTOTYUYEHUS
HATHH]IP. [UTHHPUYECKOI
Tena
24 ITnomans TTOBEPXHOCTH,
BpalleHus
MMOBEPXHOCTHU UIHH]IPA.
HWIMH]IpA. N3o06paxath
Konungeckas MWIMHIP W €ro
MTOBEPXHOCTb, CeUeHUs
oOpa3yroriue TUTOCKOCTBIO.
KOHHUYECKOU CB00OOHO
MTOBEPXHOCTH. OTIepUpPOBATH
Konyc. CeueHne = NOHATUSIMU:




KOHYycCa
IJIOCKOCTBIO,
rapaieaIbHON
IJIOCKOCTH
OCHOBaHMUSI.
YceueHHsli
KOHYC.
N3obpaxkenue
KOHYCOB u
YCEUEHHBIX
KOHYCOB.
IImomans 0okoBOM
MOBEPXHOCTU U
MOJTHOMN
MMOBEPXHOCTHU
KOHYca.
CrepeomMeTrpuueck
ve 3aJaud = Ha
JIOKa3aTelIbCTBO U
BBIYHCIICHUE,
TTOCTPOCHUEM
CEYEHUM
HUITUHIPA,
KOHYCa.
[Tpuxnagueie
3a/1a4u, CBSI3aHHBIE
c IAITAHIPOM.
Chepa wu map.
[Tepeceuenne
cheppl W mapa ¢
IJIOCKOCTBIO.
Kacanne mapa u
chepsr
IJIOCKOCTRIO. Bun

KOHHUYECKast
IIOBEPXHOCTh, KOHYC,
YCCUYCHHBIA  KOHYC.
N3yuatb  criocoObl
IIOJIyYEHUS
KOHHYECKOU
IIOBEPXHOCTH,
KoHyca. W300paxath
KOHYC U €r0 CEYCHUs
IUIOCKOCTBIO,
MPOXOJAILECH  Yepe3
0Cb, M INIOCKOCTBIO,
NEPIEHAUKYISIPHON K

OCH. BriBoauTth
(hopMyJTBI TUIS
BBIYKCIICHUS

OOKOBOW U TOJHOMU
MIOBEPXHOCTEU  Tell
BpamieHus. Pematp
CTEPEOMETPUUECKHUE
3a7a4M, CBA3aHHBIC C
TeJaMu  BpalleHUs,
HaXO0XJIECHUEM
wiomanau OOKOBOM M
MOJTHON

IIOBEPXHOCTH,
MIOCTPOCHHUEM
CEYCHUM.
Hcnonws3zoBare  1mpu
pelieHnn 3a1a4
IUTAHUMETPUYECKUE
(GakTel M METOBI.
CpaBHUBaTh u

aHaJIM3UPOBATH




U u300paxeHue
mapa. YpaBHEHHE
chepsl. Ilnomane
chepsr u ee
YacTeu.
Cummerpust
cdepsl U mapa.
CrepeoMeTpHueck
We 3amayd = Ha
JI0Ka3aTeNbCTBO H
BBIYHCIICHUE,
CBSI3aHHBIE co
chepoii u 1Iapom,
MIOCTPOCHHEM  UX
CEUYEHUI
MJIOCKOCTBIO.
[Tpuxnanxeie
3a/1a4u, CBSI3aHHBIE
co chepoit wm
IapOM.
[ToBTOpEHwue:
OKPYXHOCTh  Ha
TIJIOCKOCTH,
BBIYHUCITICHUS B
OKPY>KHOCTH,
CTaH/IapTHHIE
noxo0us.
Paznuunelie
KOMOWHAIIMKM Tl
BpAaIICHUS u
MHOTOTPaHHUKOB.
3amauyn mo Teme
«Tena u

YTBEPKICHUS c
LEIbI0  BBIABIICHUSA
JIOTUYECKH

KOPPEKTHBIX u
HEKOPPEKTHBIX
paccyKIeHUH.
AHanu3upoBarb u
MOJIEJIUPOBaTh Ha
SI3BIKE T€OMETpUHU
peanbHble CUTYAIUH,
CBSI3aHHBIC c
KOHYCOM u
HUAJTUHAPOM.
Hccnenosatb
MOCTPOEHHBIE

MOJIEJIH, B TOM YHCIe
U C WCIOJh30BAHUEM
anmapara  anreopsl
AKTyanusupoBaTh
(akThl W METOJbI
TUTAHUMETPHH,
pelieBaHTHBIE TeEMe,
MIPOBOJIMTH AHAJIOTHH.
Coboano
OTIepPHPOBATH
noHsTusIMH: cepa u
miap, IeHTp, paanyc,
muametrp chepel U
mapa. HMccnegoBathb
B3aMMHOE
pacrosoxeHue
cdepbl U TIOCKOCTH.
DopmyIHpOBATH
olpezeeHue




MMOBEPXHOCTH
BpALLCHU

KacaTeJIbHOU
IJIOCKOCTH K cdepe.
JlokasbIBaTh
TEOpEMBbI O CBOMCTBE
u MIpU3HAKE
KacaTeJIbHOU
TUTOCKOCTH.
BreiBoauts  dopmyy
TUTST BBIYHCIICHHS
[UIOIAAN chepnl
yepe3 paauyc chepsl.
Pemats
CTEPEOMETPUICCKUE
3a/la4, CBS3aHHbBIC
co cdepoit u mapom,
HaXO0XJIEHUEM
riomaau cepsl u ee
4acTeil, MOCTPOSHUEM
ceueHui cdepbl U

niapa.

AHanmM3UpoBaTh u
MOJIENTUPOBaTh Ha
SI3BIKE T€OMETpUU

pealibHbIe CUTYaIluH,
CBA3aHHBIC C IIapoOM
u cdepoit. Pemmarp
MPOCThIC 3a7a4yd, B

KOTOPBIX
¢urypupyror
KOMOMHAIINHU TeN
BpalleHus u
MHOTOTPAaHHHKOB.

Hcnonb3oBare  mpu
pelIeHun 3azad4,




CBSI3aHHBIX co
chepoit wm mapom,
TUTAHUMETPUYCCKHE
(hakTel M METOJBI.
Pemarn

CTEPEOMETPUUECKUE
3a7a4M, CBS3aHHBIC C
TeJaMH  BpallCHHUS,

MOCTPOEHUEM
ceueHHi T
BpaIleHUs, c
KOMOMHAIIMAMH  TeIl
BpaIieHus 5
MHOTOI'PAaHHHUKOB.
[IpoBoauTs
JIOTUYECKHU
KOPPEKTHBIE
JIoKa3aTelIbHbIC
paccyXJIeHust pu
pelnIeHun
TEOMETPUUECKHUX
3aJa4, CBSI3aHHBIX C
NEePHEHANKYISIPHOCT
13%) IJIOCKOCTEH.
AHanu3upoBaTh u
MOJIENIUPOBATh Ha
SI3BIKE TEOMETPUH
peanbHble CUTyaluH,
CBsI3aHHBIC c
MHOTOTPaHHUKAMH.
HUccnenosarts
MOCTPOEHHBIE

MOACIN, B TOM YHUCIIC




O0beM HUIHHpA.

Teopema 00
o0beMe TPSIMOTO
HIAH]IPA.
ITimomaau 6oxKoBOMI
Hu MOJTHOH
MMOBEPXHOCTH
JIAH]IPA.
Brruucnenue
00BEMOB TE€I C
TIOMOIIILIO
OTIPEIETICHHOTO

unterpana. Oobem
KoHnyca. [lnmomamau

U C HCIOJIb30BAaHUEM
anmnapara anreOpbl

CB00OOHO
OTIepUPOBATH
MOHATUSAMU:  00BEM
Tena, TUI0MIA/b
MOBEPXHOCTH.
DopMyIMpPOBATH
OCHOBHBIE CBOICTBa
00BEMOB.
Jloka3pIBaTh
TeOpeMbl: 00 00BeMe
AJTUHIPA; 00
obbeme KOHYyca.
BriBoauth opMyiibt
TUTST BBIYHCIICHHS

[Tnomanu OOKOBOH U TIONTHOW | 00beMa YCEYEHHOTO
MOBEPXHOCTHU U MTOBEPXHOCTHU koHyca. MccrnenoBarb
00BEMBI KOHYyca. IIOCTPOEHHBIE
KPYTJbIX TEJ CrepeoMeTpuueck = MOJENH, B TOM YHUCIIE
ne 3aa4d, =~ U C HCIIOJIb30BAHUEM
CBSI3aHHBIE ¢ ammapara  anreOpbl.
BBIYHCIICHUEM 3HaTb BO3MOXKHOCTH
00BEMOB pelieHus 3ajad  Ha
HWIAH]IPA, IIOCTPOEHUE
KOHYyca. LUPKYJIEM "
[Ipuxnagueie JIMHEHUKOM, 0
3aa4yl MO TeMe  KJIACCHYECKUX
«O06beMBI U Hepa3pemrMBbIX
IUTOIIAA 3agagyax. CBoOoxHO
IIOBEPXHOCTEH TEJI.  ONEpUPOBATH
O0beM 1mmapa W TOHATHIMU:
LIapOBOI'0O LIapOBOM  CETMEHT,
cektopa. Teopema  miapoBoi CJI01,

https://www.yaklass.r
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00 oObeme miapa.
[Tnomane cdepsl.

CrepeomMeTrpuueck
ue 3aJauu,
CBSI3aHHBIE c
BBIYMCIICHUEM
0o0beMOB  mIapa,
LIapOBOTO
CETMEHTA,
LIapOBOTO
CEeKTopa.
IIpuknagneie

3a7a4d 10 TEME
«O0BeMBI  TEI»,
CBSI3aHHBIE c
o0beMOM Mapa u
IJIOLIA/IbI0 CEPBHI.
CooTHOIICHUS
MEXTy
ILIOIIAAIMH
MOBEPXHOCTEN U
o0beMaMHu
OTOOHBIX TeI.
[TomoOubIe Tema B

MPOCTPAHCTBE.
N3menenue
o0Bbema npu
IOI00HH.
CrepeomeTrpuueck
ne 3aJa4H,
CBsI3aHHBIE c
BBIYMCIICHHEM

00BEMOB TEI H

1apOBOM CEKTOp,
OCHOBAaHHE M BBICOTA
CErMEHTa, OCHOBAHUE
U BbICOTA IIAPOBOIO

CIIOA. BriBoauth
hopmytbr TUTST
HAXO0XKJICHUS

00BEMOB  IIAPOBOTO
CeTMEHTa, MIAPOBOIO
CeKTOpa,  ILUIOUIA]n
cdepsl.

Jloka3bIBaTh TEOpEMY
00 oOwvemMe mIapa.
Pemats

CTEPEOMETPUICCKUE
3aJ1au, CBSI3aHHBIC C
o0beMoM mapa,
IIAPOBOTO CETMEHTA,
IIapOBOTO  CEKTOpa,
wiomanplo  cdepsl.

CpaBHuBatTh "
aHaJM3UPOBATh
YTBEPKICHHS c

18(SA18:310) BBISIBJICHHUA
JOTHYCCKH

KOPPEKTHBIX u
HEKOPPEKTHBIX

paccyXIeHH.

AHanmM3upoBaTh u
MOJIEJTUPOBATh Ha
A3bIKE reoMeTpUH
peaJIbHbIE CUTYallUH,
CBSI3aHHbIE c

o0BeMOM mrapa,




IJI0IaAen
MOBEPXHOCTEH

[IapOBOTO CETMEHTA,
1IapOBOI'0 CErMEHTA,
WIOMANbI0  Chepshl.
CB00OOHO
ONepUpOBaAThH
MOHSTHEM: NTOJI00HbBIE
TeJa B MPOCTPAHCTBE.
Boruncnsate  00beMbl
Te1 C  TIOMOIIbIO
ONPEJIETICHHOT O
uHTerpana.  Pemarts
CTEPEOMETPUYECKUE
3a/1aud, CBS3aHHBIE C
COOTHOUICHUSIMU
MEXAY IUIOIIAISIMHU
ITIOBEPXHOCTEU 5
o0beMaMH TTO00HBIX
TelL IIpoBoauTs
JIOTUYECKH
KOPPEKTHBIE
JTIOKa3aTelIbHbIe
pacCyXJIeHus  IpH
pereHuu
F€OMETPUUECKHUX
3a/1a4, CBSI3AHHBIX C
BBIYHMCIICHHEM
o0beMOB  Tem ¢
MOMOILBIO
ONPEAECIEHHOTO
WHTErpana,
HaXO0XJEHUEM
COOTHOUICHUSI MEXIY
IJIOMIAIMA
TTOBEPXHOCTEM u




JBrxeHus

JIBHOKEHUS
MPOCTPAHCTBA.
OTtoOpakeHusl.
JBroxkeHus 51
paBeHCTBO (uUryp.
OO6mue cBolicTBa
IBIDKEeHUN. Buapl
JIBYDKCHUH
rapajuIeIbHbIN
MIepeHoc,
LEHTpalbHas
CUMMETPHSI,
3epKaybHas
CUMMETpPHS,
MOBOPOT  BOKPYT
MIPSIMOM.
[IpeobpazoBanus
nogobus. Ilpsmas
u chepa Diinepa.
I'eomerpuueckue
3a/1a4M Ha

o0BeMaMH MMOTOOHBIX
TEJI. AHAJIU3HPOBATH
nu MOI[CJIPIpOBaTB Ha
A3BIKE r€OMETPHH
peaﬂBHBIe CI/ITyaI_[I/II/I,
CBS3aHHEIE c
o0beMaMu u
IIOBEPXHOCTAMHU TEII,
Ha JI0Ka3aTeIbCTBO M
Ha HaxO0X/eHUe
TCOMETPHYUCCKUX
BEJIUYUH

CB00OOIHO
OTIepUPOBATH
MOHSITUSMU:
0TOOpakeHNe
MPOCTPAHCTBA Ha
ceOs1, NIBIKEHHE
MIPOCTPAHCTBA;
[EHTpabHas, OceBas
u 3epKaybHas
CUMMETPHH,
napajuieaIbHbII
TEPEHOC; PaBEHCTBO
u nojobue ¢uryp.
Jloka3bIBaTh
YTBEPXKACHHUS O TOM,
4TO HEHTpaTbHas,
oceBasi U 3epKajbHas
CUMMETPHH,
napasuiebHbII
MEPEHOC  SIBIISIOTCS
JIBUKEHUSIMHU.
BrinosiHATh

https://www.yaklass.r
u/




MpUMEHEHHE npeoOpa3oBaHuUs
JIBUKCHHUSI noxoous.
OnepupoBarb
HNOHSTUSAMM: TIpsIMast
u chepa Diinepa.
Pewate
TrE€OMETPUUYECKUE
3a/1a4u c
UCIIOJIb30BaHUEM
IBUKECHUN.
Hcnonws3oBare  1pu
pelieHuu 3a1a4y
JIBUKECHUS
IPOCTPAHCTBA M UX
CBOMCTBA
O6o0maromee Pemate https://www.yaklass.r
IIOBTOPEHUE CTEPEOMETPUYECKHE u/
HOHATHHU H | 3amadua Ha
METOJI0B Kypca  J0Ka3aTeJbCTBO
reomerpun 10-11  maTemaTuyeckux
KJIACCOB, OTHOLICHUH,
CUCTEMaTH3alHs HaXO0X/IeHUE
3HaHuU. lcropus  reoMeTpu4ecKux
[ToBTOpEHME,
oGoGmeHHe  H pa3BUTHA BEJIMYUH (zmmj,
CHCTEMATH3AIL 17 CTEpPEOMETPUMU KaK = YIJIOB,  IJIOLIAJAEH,
. HayKd U €e poJib B 00bEMOB).
Ysl 3HAHUI

pa3BUTHHA
COBPEMEHHBIX
WH)KEHEPHBIX u
KOMITBIOTEPHBIX
TEXHOIOT I

Hcnonk3oBate  mpu
perIeHnH
CTEPEOMETPUIECKUX
3a71a4
TUTAHUMETPUIECKHE
(hakTel W METOJBI.
[IpoBoauts
JIOTUYECKHU




KOPPEKTHBIE
J0Ka3aTeJIbHbIE
paccyXIeHusi  Ipu
pelieHuu
CTEPEOMETPUUYECKUX
U TJIAHUMETPUUYECKUX
3aja4. CpaBHUBATH U
aHAIU3UPOBATH
peanbHbIe CUTyalluu
u BBISIBIISITH
BO3MOXKHOCTh ee
MOJICTTUPOBAaHUS  Ha
SI3bIKE  TEOMETPHHU.
MopaenupoBarb
peaTbHyI0 CHUTYAaIUIO
Ha SA3bIKE F€OMETPUHU
u HCCJIeI0BATh
MOCTPOEHHBIE
MOJIENIA, B TOM YHUCIIE
U C UCIOJIb30BAaHUEM
anmnapara ajnreOpsl.

Hcnonn3oBarh
KOMITHIOTEPHBIE
pOrpamMMBbl npu
perieHuu 3ajad4.
ITonyuats
MpeCTaBICHUE 0
FEOMETPUU Kak o
pa3BHUBAKOIIEHCS

HayKe, UCCIEAYIOLIEN
OKpYXalolHuil ~ MHp,
CBSI3aHHOM c
peanbHBIMU
00BbEKTaMU,




OBILIEE
KOJIMYECTBO
YACOB
[IPOTPAMME

110

102

IOMOTaIoIIeN

pelnuTh  peanbHbIe

JKU3HEHHBIE
CUTyallul O
CTEpPEOMETPUU
pa3BUTUHU
COBPEMEHHBIX
WHKEHEPHBIX
KOMITHIOTEPHBIX
TEXHOJIOTHI

poinu
B

u




KAJIEHJAPHO - TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThbI

Jlara
U3y4YeHUS

JJIeKTPOHHBbIe HU(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHBIE TIPaBHJIA U300pAKCHHUS
Ha pHUCYHKE TUTOCKOCTH,
napaIebHBIX PSIMBIX
(OTpe3KOB), cepeaArHBI OTPE3Ka

[ToHsATHS CTEPEOMETPHH: TOYKa,
npsimasi, ILUIOCKOCTb,
POCTPAHCTBO. OcHOBHBIC
IpaBuia N300paKeHust Ha
pHCYHKE TUIOCKOCTH,
napaaiCIbHBIX MPpAMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

ITousTHsA: IepeceKarImecs
IJIOCKOCTH, [IEPECEKAIOIINECS
npsamas n IIJIOCKOCTD,
MIOJTYIIPOCTPAHCTBO

ITousTHsA: IepeceKarImecs
IIJIOCKOCTH, MEePECEKAIOIIUECS
npsimMas u IJIOCKOCTb;
MOJIYITPOCTPAHCTBO

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

MHororpanHuky, H300pakeHue
NPOCTEUIINX MPOCTPAHCTBEHHBIX
dburyp, HECYIIECTBYOIIUX
00BEKTOB

MHOrorpaHHuKH, H300paKeHne
IPOCTEUIINX IMPOCTPAHCTBEHHBIX
buryp, HECYIIECTBYIOIINX
00BEKTOB

https://www.yaklass.ru/

https://www.yaklass.ru/




AKCHOMBI ~ CTEPEOMETPUM U
HEpBbIE CIEJCTBHSI U3 HUX

AKCHOMBI ~ CTEPEOMETpPHUH U
NIepPBbIC CIEJCTBUS U3 HUX

https://www.yaklass.ru/

https://www.yaklass.ru/

10

AKCHOMBI ~ CTEPEOMETPUM U
HepBble  CIEJACTBUA U3  HHX.
CriocoObl  3amaHus TPSAMBIX U
IUIOCKOCTEHl B IPOCTpaHCTBE.
O6o3HaueHus IPSIMBIX u
IJIOCKOCTEN

N300paxkeHue CeueHH
NUpaMubl, Kyba U  IPU3MBI,
KOTOpbIE MPOXOJAT uepe3 HUX
péodpa. N3o6paxkenune
NIEpPECEUCHUS MOJTyYEeHHBIX
IIJIOCKOCTEM. PackpamBanue
MOCTPOCHHBIX CEUEHHH pa3HBIMHU
OBE€TaMH

https://www.yaklass.ru/

https://www.yaklass.ru/

11

N3obpaxenue CeueHui
NUpaMuIbl, Kyba U TPU3MBI,
KOTOpbIE MPOXOJAT uepe3 HUX
péodpa. N3o0paxkenue
nepeceyeHust MOJTyYE€HHBIX
IIJIOCKOCTEM. PackpammBanue
MIOCTPOCHHBIX CEUEHHH pa3HBIMHU
oBEeTaMn

https://www.yaklass.ru/

12

N3o0paxenune CEUYCHHI
nUpaMuIIbl, Kyb0a ¥ TMPU3MBEI,
KOTOpBIE TMPOXOJAT Uepe3 uX
pEdpa. N3o6paxkenune
nepecedeHust MOJTy4YEHHBIX
IJIOCKOCTEM. PackpamuBanue

https://www.yaklass.ru/




13

MOCTPOCHHBIX CEUYCHHI Pa3HBIMHU
[[BETAMHU

N3o0pakenune CEUYCHHI
nUpaMuIIbl, Ky0a ¥ TMPU3MBEI,
KOTOpBIE TPOXOJAT uepe3 HX

péodpa. N3o6paxxenune
nepeceyeHust HOJIyYEHHBIX
IIJIOCKOCTEM. PackpamBanue

IMOCTPOCHHLBIX ceueHH I Pa3sHbIMHA
OBCTaMU

https://www.yaklass.ru/

14

15

16

17

Merton crnenoB Ajis MOCTPOCHUS
CEeUeHNN

Meron cienoB Uil HOCTPOSHHS
ceueHuid. CBoiicTBa nepeceyeHuit
OPSMBIX M IJIOCKOCTEMN

Metoa cnenoB s MOCTPOEHUs
ceueHuid. CBoiicTBa mepeceyeHuit
OPSMBIX M IJIOCKOCTEMN

IToctpoenue CEYEHUI B
nupamuje, Kyoe mo TpéM TouKam
Ha p&Opax. Co3naHne BBIHOCHBIX
yepTexel W 3amuch  I1aroB
TIOCTPOCHHSI

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

18

[Toctpoenue CEYEHUI B
nupamuje, Kyoe mo TpéM TouKam
Ha p&Opax. Co3maHne BBIHOCHBIX
yepTekeld M 3alHuch  I11aroB
TIOCTPOCHHSI

https://www.yaklass.ru/

19

[Toctpoenue CEYEHUI B
nupamuzie, Kyoe mo TpéM Toukam
Ha péOpax. Co3maHue BBIHOCHBIX
YepTeKe U 3alUCh  IIAroB
IIOCTPOCHHUS

https://www.yaklass.ru/




20

IToctpoenue CEYEHUI B
nupamujie, Kyoe mo TpéM Toukam
Ha péopax. Co3maHue BBIHOCHBIX
YepTe:ke M 3amucCh  IIAaroB
OCTPOCHHMSI

https://www.yaklass.ru/

21

22

23

IToBTOpenue [JIAHUMETPUHU:
Teopema 0 NPONOPLUUOHATIBHBIX
OTpe3Kax. [Tonobue
TPEYroJIbHUKOB

IToBTOpEeHUE IUTAHUMETPUH:
Teopema Menenas. Pacuersl B
CEYEHHUAX Ha BBIHOCHBIX
yeprexxkax. HMcropus pasBurus
IUIAHUMETPUU U CTEPEOMETPUHN

KonrponsHas pabora "AKCHOMEI
p p
crepeomerpuun. Ceuenus"

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

24

Bzaumuoe pacroaoXeHue
IPSIMBIX B IIPOCTPAHCTBE.
CkpemuBaromuecs HIpsIMBIE.
[Ipu3naku CKPEILMBAOIINXCS
npsimbix. [lapannensHble npsMbie
B [IPOCTPAHCTBE

https://www.yaklass.ru/

25

Teopema o0 CylIeCTBOBaHUU H
€IMHCTBEHHOCTH psMOit
napauleIbHON JTaHHOW TPSAMOM,
MPOXO/SIIEH yepe3 TOUKY
MPOCTPAHCTBA W HE JIeXKAIleHd Ha
JaHHOW  mpsamoi. Jlemma o
MepECCUCHUH napajuieIbHbIX
MPSIMBIX [IJIOCKOCTBIO

https://www.yaklass.ru/

26

[TapamienbHOCTE TpeX MNPSAMBIX.
Teopema o0 Tpéx mNapaIeIbHbBIX

https://www.yaklass.ru/




27

28

29

IIPSIMBIX. Teopema 0
CKPELIMBAIOILUXCS IPAMBIX

[TapannensHoe IPOEKTHUPOBAHHUE.
OcHoBHbIE CBOMCTBA
HapajIeIbHOTO0 MPOEKTUPOBAHUS.
N3obpakenue pasHbix ¢uryp B
napajiesIbHOW IPOSKIUH

IlenTpanbHas npoekuusa. Yroma ¢
COHAIIPABIICHHBIMU  CTOPOHAMHU.
Yron mexay npsiMbIMU

3ajaun  Ha JI0Ka3aTelIbCTBO U
UCCIICIOBAaHUE,  CBSI3aHHBIE  C
pacroyio’)keHHeM  MpsIMBIX B
IIPOCTPAHCTBE

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

30

31

32

ITonsTus: MapAILIEIBHOCTh
npsAMOit u MJI0CKOCTH B
IIPOCTPAHCTBE. [Ipu3nak
NapajyieIbHOCTH  NPSIMOA U
IJIOCKOCTH. CaoiicTBa

NAapaJUICIBHOCTH  NPSIMOA W
IIJIOCKOCTH

['eomeTpuueckue  3agauu  Ha
BBIUMCJIEHHE M JI0Ka3aTelIbCTBO,
CBS3aHHBIE C NAPAJUIEIBbHOCTHIO
OpSIMBIX WU IUIOCKOCTEH B
IIPOCTPAHCTBE

IToctpoenue ceyeHus,
MPOXOSIIETO  4Yepe3  JIaHHYIO
IpsIMYIO Ha yepTexke u
MapajuieIbHOTO JPYrod MPSMOM.
Pacuér oTHOIIEHUI

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

33

[TapamnensHas POCKLIUA,
IPUMEHEHHE JUI1  ITOCTPOCHHS

https://www.yaklass.ru/




ceueHui Ky0a u
napasuiesienuIena. CsoiicTBa
napajuiejenunesa u mpu3Msl

34

[TapannensHbie IJIOCKOCTH.
[Ipu3Haku napamieabHOCTH ABYX
IJIOCKOCTEN

https://www.yaklass.ru/

35

Teopema o0 mapauIeNbHOCTH U
€IMHCTBEHHOCTHU IJIOCKOCTH,
MPOXOJAIIEH dYepe3 TOYKy, He
MIPUHAJIECHKALLY IO JTaHHOM
IUIOCKOCTH U CJIEIACTBUS U3 HEE

https://www.yaklass.ru/

36

CaoiicTBa napauleIbHbIX
IUIOCKOCTEH: O IapauiebHOCTH
OpsSAMBIX ~ TIEpeceueHuss  MpHU
nepeceyeH ! ABYX MapajiebHbIX
TJIOCKOCTEN TPEeTher

https://www.yaklass.ru/

37

38

CaoiicTBa napauIeIbHbIX
IIJIOCKOCTEM: 00 OTpe3Kax
napajuleIbHbIX IPSIMBIX,
3aKIIIOYEHHBIX MEXIY
NapajuleJIbHbIMU IUIOCKOCTAMHU; O
NIEPECECUCHUHN TMPSMOM C JBYMs
NapajIeIbHbIMU IUNIOCKOCTSMHU

[ToBTropenue: teopema Ilucgaropa
Ha MJIOCKOCTH

https://www.yaklass.ru/

https://www.yaklass.ru/

39

40

IToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a "
IPSIMOYTOJIBHOTO
napajuiejenumnena

https://www.yaklass.ru/

https://www.yaklass.ru/

41

Brraucnenne OJIMH  OTPC3KOB B
KyOe " MIPSIMOYTOJIBHOM
napasuieNienumnee

https://www.yaklass.ru/




42

43

[lepnieHIUKYIAPHOCT NPSAMOU H
IJIOCKOCTH. ITpusnak
NEPHEHAUKYJSIPHOCTH IPSIMOM U
IUIOCKOCTH

[leprieHAMKYIAPHOCTH TPSIMON U
IIJIOCKOCTH. IIpusnax
NEPIEeHIUKYISIPHOCTH TPSIMONH U
IJIOCKOCTH

https://www.yaklass.ru/

https://www.yaklass.ru/

44

Teopema 0 CylIEeCTBOBAaHUU H

€MHCTBEHHOCTH IPSIMOH,
IIPOXOASIIEH yepes TOYKY
IIPOCTPAHCTBA u

MEPIECHINKYISIPHOMN K INIOCKOCTH

https://www.yaklass.ru/

45

46

[1;10CKOCTH M NEPIIEHINUKYJIIIPHBIE
UM IPSIMBIE B MHOTOI'PaHHHUKAX

IInockoct u MEPNCHAUKYJIAPHBIC
UM IIPSAMBIC B MHOTOT'paHHUKaX

https://www.yaklass.ru/

https://www.yaklass.ru/

47

48

49

50

51

[lepnieHauKynslp ¥ HAKJIOHHAs.
[TocTpoeHne mnepneHauKyssipa us3
TOYKH Ha IIPSIMYIO

[lepnieHauKynslp ¥ HAKJIOHHAs.
[TocTpoeHne mneprneHauKyssipa U3
TOYKH Ha MIPSIMYIO

Teopema 0 TpEX
nepreHanKysapax (mpsmas |
oOpatHasi)
Teopema 0 TpEX
nepreHanKysapax (mpsmas |
oOpatHasi)
Yros MeX1y CKpEeLMBaIOIIUMUCS
IPSIMBIMH

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/




52

ITouck NEPIEHAUKYIJISIPHBIX
IPSMBIX c IIOMOLIBIO
NEePIEHAUKYIISIPHBIX INIOCKOCTEN

https://www.yaklass.ru/

53

OpToroHanbHOE IPOEKTUPOBAHNE

https://www.yaklass.ru/

54

55

[loctpoenne  ceyenmii  KyOa,
HPU3MBI, TIPABUIBHOW MUPAMUIBI
C IIOMOLIBI0  OPTOTOHAJIBHOU
HPOEKLUH

[locTpoenne  ceuenuii  KyOa,
IIPU3MBI, NTPABUJIBHON MHUPAMUIBI
C TOMOUIbIO  OPTOTOHAIBHOU
MPOEKIINHU

https://www.yaklass.ru/

https://www.yaklass.ru/

56

57

CummeTpusi B TPOCTPAHCTBE

OTHOCHUTEJIBHO IUIOCKOCTH.
[Imockoctn CUMMETpUH B
MHOTOTpaHHHUKaX

[Ipu3Hak  mepHeHIUKYIIPHOCTH
OpsAMOM M IUIOCKOCTH  Kak
CJIEICTBUE CUMMETPUH

https://www.yaklass.ru/

https://www.yaklass.ru/

58

[IpaBuiIbHBIE ~ MHOTOI'PAaHHMKHU.
Pacuér paccTosHMI OT TOYKH 10
IUIOCKOCTH

https://www.yaklass.ru/

59

[IpaBuibHBIE MHOTOTPAHHUKH.
Pacuér paccrossHMil OT TOUKH 10
IIIOCKOCTH

https://www.yaklass.ru/

60

61

Crnioco0sl OITyCTHUTb
NEPIEHIUKYIJIAPEl:  CUMMETpHS,
CIBUT TOYKM TIO TNapauieIbHOMN
IPsIMOi

CnBur nmo  HemapajuleJIbHON
MPSMO, U3MEHEHUE PACCTOSTHUI

https://www.yaklass.ru/

https://www.yaklass.ru/




KontponpHast pabora "BzaumHoe

https://www.yaklass.ru/

62 pacroJIoKeHne MIPSMBIX u
MJIOCKOCTEH B mpocTpaHcTBe"
IToBTOpeHue: yroma MEXKIY https://www.yaklass.ru/
IPSIMBIMU Ha IUIOCKOCTH,
63 TPUTOHOMETPHSI B IPOU3BOJIBHOM
TPEYTOJIHUKE, Teopema
KOCHUHYCOB
IToBTOpEHME: yroJ MEKIY https://www.yaklass.ru/
64 CKPCIIUBAOIIMMHUCS TPSIMBIMH B
IIPOCTPAHCTBE
I'eomerpuueckue METOJIbI https://www.yaklass.ru/
65 BBIUMCIICHUS yria MEXIY
OPSMBIMHA B MHOTOTPaHHHUKAX
JByrpanssiii  yron. CBoicTBO https://www.yaklass.ru/
66 JUHENHBIX YIJIOB JBYI'PAaHHOTO
yria
IlepnenauKyasipHbIE IJIOCKOCTH. https://www.yaklass.ru/
67 CoiicTBa B3aWMHO
NEPIEHIUKYJISPHBIX TNIOCKOCTEN
IIpu3Hak  NEPHEHAUKYISAPHOCTH https://www.yaklass.ru/
IJIOCKOCTE; TeopeMa O MPsSMOM
68 NEPECEUEHHS] JIBYX IUIOCKOCTEM
NEePIEeHIUKYISIPHBIX TpeTbei
IJIOCKOCTH
[IpssMoyTOIBHBIM https://www.yaklass.ru/
napasuiesienuIe]t; KyO;
69 U3MEpEHUS, CBOICTBa
IPSIMOYTOJIBHOTO
napajuiejenumnena
70 Teopema 0 JyaroHajan https://www.yaklass.ru/

IPSIMOYTOJIBHOTO




71

napajuiejenumnesa u ciaeJcTBUe u3
Heé

CrepeomeTpuyeckue u
MPUKJIAAHBIC 3aa4u, CBA3aHHBIC
CO B3aUMHBIM PAacCIOJIOXKEHUEM
MMPAMBIX U IMJIOCKOCTU

https://www.yaklass.ru/

72

73

74

75

76

IIoBTOpEeHHE: CKpEHUBAIOIIMECS

[IpsAMBIC, mapaujiCJIbHbIC
IIJIOCKOCTH B CTaHAAPTHBIX
MHOTI'OI'PaHHHUKax

[Tapa mapanienbHbIX IIOCKOCTEH
Ha CKPEUIUBAIOIIMNXCA TMPSMBIX,
paccTosiHue MEXIy
CKPELIUBAIOIIMMUCS TPSIMBIMA B
MPOCTHIX CUTYAIUSIX

Paccrosnue oT TOYKH 0
IIJIOCKOCTH, PacCTOAHHNC oT
HpﬂMOfI J0 IIITOCKOCTH

Brruncnenue paccTosIHUN MEXIy
CKPELIUBAIOIMUMUCS IPIMBIMU C
MIOMOIIBIO  TEPIEHIUKYISIPHON
IIJIOCKOCTH

TpéXrpaHHbld yroy, HEPaBEHCTBA
JUISl TPEXTPaHHBIX yTiIoB. Teopema
[Mudaropa, TeopeMbl KOCUHYCOB U
CHHYCOB JUJIsl TPEXTPAHHOTO yIJIa

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

77

DIIEMEHTHI cepuueckoi
TEOMETPHH: T€0I€3NUECKUE TINHUU
Ha 3emie

https://www.yaklass.ru/

78

Kontponbnas pabora "Yriel wu
paccrosiHus"

https://www.yaklass.ru/

79

CucremaTtuzanus 3HAHUU
"MHOrorpaHHuK M €ro 3JeMeHThHI"

https://www.yaklass.ru/




IIupamupa. Buael  nupamun.

https://www.yaklass.ru/

80 1
[TpaBunibHas nupamua
81 IIpusma. IlpsiMas w HakJIOHHAs 1 https://www.yaklass.ru/
npu3Mel. [IpaBuiibHas mpu3ma
[Ipsamoit rapajuieenuIen, https://www.yaklass.ru/
82 MIPSIMOYTOJIBHBIN 1
napajuiesienunes, Kyo
83 Breinykieie MHOTOTPaHHUKH. 1 https://www.yaklass.ru/
Teopema Ditnepa
Brinmykiibie MHOT'OTPAHHUKH. https://www.yaklass.ru/
84 Teopema Diinepa. [IpaBuiibHbIC U 1
MOJTyTpaBUIIbHbIC
MHOTOTPaHHUKHU
85 KonTponbhas pabora 1 https://www.yaklass.ru/
"MHororpaHHuku"
86 ITonsiTie BEKTOpa Ha IIIOCKOCTH U 1 https://www.yaklass.ru/
B IIPOCTPAHCTBE
87 CyMmMa BEKTOpOB 1 https://www.yaklass.ru/
88 Pa3HocTh BEKTOpPOB 1 https://www.yaklass.ru/
89 [TpaBwiio mapamnenenunena 1 https://www.yaklass.ru/
90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1 https://www.yaklass.ru/
Paznoxenune BekTopa mo 0Oasucy https://www.yaklass.ru/
91 TpEX BEKTOPOB, HE JEXKAIUX B 1
OJTHOM TIJIOCKOCTH
92 CkansipHO€ MpOU3BEICHNE 1 https://www.yaklass.ru/
93 Brruucnenune yria Mexay https://www.yaklass.ru/
BEKTOPAMHU B IIPOCTPAHCTBE
94 [Ipocreiimue 3agauu ¢ Bekropamu 1 https://www.yaklass.ru/
95 [Ipocreiimme 3a1a4u ¢ BEKTOPaMHU 1 https://www.yaklass.ru/
96 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1 https://www.yaklass.ru/
97 [Ipocreiimue 3a1a9u ¢ BEKTOpAMHU 1 https://www.yaklass.ru/




O000menre M cucreMaru3alus
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3HAHHUH

99 O606I£I6HI/IG A CHCTEMATU3ALUS 1 https://www.yaklass.ru/
3HaHUHI

100 Wroroas KOHTpOJIbHAS paboTa 1 https://www.yaklass.ru/

101 Wroroas KOHTpoJIbHAS paboTa 1 https://www.yaklass.ru/

102 O606I£IGHI/I€ A CHUCTEMaTH3allusI 1 https://www.yaklass.ru/
3HAHHUU

OBUIEE KOJIMYECTBO YACOB IIO 102

I[TPOTPAMME




11 KJIACC

KoaunuyecTBO 4acoB

Ne aTa DJIeKTpOHHbIe IH(dPOBLIE
n/n Tema ypoxa Bceero Konrpoaensie | IlpakTadeckne i[syqe}mﬂ 06pa3011)33Te.111>Hme [i[c)ypcm
padoThI padoThI
IToBTOpenue Temnl "KoopauHatsl https://www.yaklass.ru/
1 BEKTOpa Ha IUIOCKOCTH U B 1
npocTpaHcTse"
2 IToBTopenue Ttembl "CkanspHoe 1 https://www.yaklass.ru/
IIPOU3BEIEHUE BEKTOPOB"
[ToBTOpenue Tems! "Brruucienue https://www.yaklass.ru/
3 yria  MexXOy Bektopamu B 1
npoctpaHcTae”
IToBTOpeHue TeMbl "YpaBHEHUE https://www.yaklass.ru/
4 npsiMOi, TIpoxoxsmiei yepe3 nse 1
TOYKH"
5 YpaBHEHHE IUIOCKOCTH, HOPMAJIb, 1 https://www.yaklass.ru/
ypaBHEHHUE INTIOCKOCTHU B OTPE3KAX
6 YpaBHEHHE IOCKOCTH, HOPMAJIb, 1 https://www.yaklass.ru/
ypaBHEHHUE INTIOCKOCTH B OTPE3KaAX
7 BekropHoe npou3sBeieHne 1 https://www.yaklass.ru/
8 ﬂI/IHCfIHLIC HEPABEHCTBA, 1 https://www.yaklass.ru/
JUHEHHOE MPOTPaMMHUPOBAHHE
9 ﬂI/IHCfIHLIC HEPABEHCTBA, 1 https://www.yaklass.ru/
JUHEHHOE MPOTPaMMHUPOBAHHE
AHaTMTUYECKHE METOJIBI pacuéra https://www.yaklass.ru/
10 yria  MexAy T[psMbIMA B 1
MHOTOT'PaHHHUKAX
AHaIUTUYECKUE METOIbI pacuéra https://www.yaklass.ru/
11 yria Mexay IUockocTsMu B 1

MHOI'OI'paHHHUKax
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13

®opmyna pacCTOSIHUSA OT TOYKHU
JI0 MIJIOCKOCTU B KOOPAMHATAX

Haxoxnenue paccTositHuii  OT
TOYKH JI0 IJIOCKOCTH B KyOe

https://www.yaklass.ru/

https://www.yaklass.ru/

14

Haxoxnenue paccrossHul — OT
TOYKM A0  IUIOCKOCTH B
IIPaBUJILHOM IIUPAMUJIC

https://www.yaklass.ru/
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16

KontponsHast pabota
"AHanuTuyeckas reomeTpus"”

Ceuenuns MHOI'OI'PaHHHUKOB!
CTaHJAPTHBIC MHOT'OT'PAHHUKN

https://www.yaklass.ru/

https://www.yaklass.ru/
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CeueHus MHOI'OI'PaHHHUKOB!
METOJ CJICI0B

https://www.yaklass.ru/
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19

20

Ceuenus MHOI'OI'PAHHUKOB:
CTaHapTHbIE IJIOCKOCTH,
nepecedeHmst MPSIMBIX "
IIJIOCKOCTEMN

[TapamienpHple  NpsMBIE U
IJIOCKOCTH: napaJuiesbHble
CEUeHUs

[TapannensHble MpsIMbIE u
MJIOCKOCTH: Pac4€T OTHOLICHHI

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/
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[TapamtensHbIe IIpsIMBIE u
IUIOCKOCTH: YTIIBI MEXIY
CKPCIIUMBAOIIHUMHUCA ITPAMBIMUA

https://www.yaklass.ru/

22

[leprienauKyasipHBIE TIPSMBIE U
IUIOCKOCTH: CTaHAApTHBIE Maphbl
NEPIEHIUKYISIPHBIX IJIOCKOCTEN
" NPSIMBIX, CHMMETPUH
MHOTOTPaHHUKOB

https://www.yaklass.ru/
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[lepnieHauKyIsIpHBIE TpSAMBIE H
IJIOCKOCTH: TeopeMa O Tpex
NEPHEHAUKYIISIPAX

https://www.yaklass.ru/

24

[lepnieHauKyIsIpHBIE TpAMBIE H
IIJIOCKOCTH: BBIYUCIICHUSA IJIUH B
MHOT'OI'PAaHHHUKAX

https://www.yaklass.ru/

25

26

IToBTOpeHue: II0aau
MHOTOYTOJIbHUKOB, (DOPMYJIBI JUIS
TJIOIAIEH, COOOpaKEeHHS
nmonoous

[ToBTOpCHME: IO 1
MHOTOYTOJIEHUKOB, (POPMYJIIBI JIISI
IJIOIIAIEMH, COOOpaKeHUS
moa00ust

https://www.yaklass.ru/

https://www.yaklass.ru/
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28

29

[ToBTOpeHwue: IJI0IIA AN
MHOTOYTOJIEHUKOB, (DOPMYJIBI JIS
ILTOIIAZIEH, COOOpaKEeHHS
o g00us

ITnomamu ceueHuu
MHOTOTPaHHHUKOB: IUTOIIA U
MMOBEPXHOCTEW, pa3pe3aHus Ha
4acTH, COOOpaxeHusl Mogo0us

IInomanu ceueHuu
MHOTOTPaHHUKOB: IUIOIIa u
MOBEPXHOCTEH, pa3pe3aHusi Ha
YaCTH, COOOpaKEHHUS O 100MsI

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/
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KonTponbhas paboTta
"IloBTOpEHNE: MHOIOI'PAaHHUKH,
CE4YEeHHUS] MHOTOI'PaHHHUKOB"

https://www.yaklass.ru/

31

O0BéM Tena. O0BeM
[PSAMOYTOJIBHOTO
napajuieienune/a

https://www.yaklass.ru/
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3amaun 00 yaBoeHWHM KyOa, O
KBajpatype Ky0a; O TPUCEKIIMU
yria

https://www.yaklass.ru/
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34

Crepeomerpuueckue 3a/1auy,
CBsI3aHHBIC c 00BEMOM
HpSIMOYTOJIBHOIO
napaiesienumne/a

[TpuknanHbie 3a71a4u, CBI3aHHBIC
c BBIYHCIIEHUEM 00BEéMa
IPSIMOYTOJIBHOTO
napajuresienumne/a

https://www.yaklass.ru/

https://www.yaklass.ru/

35

O0bEM IpSAMON TPU3MBI

https://www.yaklass.ru/

36

CrepeomeTrpuueckue 3a/1auu,
CBSI3aHHBIC C  BBIUYUCIICHUEM
00BEMOB NMPSAMOM IPU3MBI

https://www.yaklass.ru/

37

[TpuknanHele 3a1auu, CBsI3aHHbIE
¢ 00bEMOM IPSIMON IPU3MBI

https://www.yaklass.ru/
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39

40

41

Borunicnenue 00bEMOB  TEnm C
MIOMOIIBIO OIIPEAEIEHHOTO
uHTerpana. OO0bEM HaAKIOHHOM
PU3MBI

Bremuancienne o00BEMOB  Tel €
IIOMOIIIBIO OIPENIEIIEHHOTO
uHTerpasia. O6bEM TUPAMUIBI

@®opmyna o0bEMa MUPAMUIBL.
OTtHoleHne 00bEMOB MUPAMHU]T C
OOIIUM YTIIOM
@®opmyna o00bEMa MUPAMUIBL.
OTtHoleHne 00bEMOB MUPAMHU]T C
00IINM yTIIOM

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/
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Crepeomerpuueckue 3a/1auu,
CBSI3aHHbIE c o0BéMamu
HAKJIOHHOM NPU3MBI

https://www.yaklass.ru/

43

Crepeomerpuueckue 3a/1auy,
CBsI3aHHBIC c o0BbEMaMu
IMUupamMu bl

https://www.yaklass.ru/

44

IIpuxiiaguple 3aga4u 1O TEMe
"OObéMBI Ten", CBSA3aHHBIE C
00BEMOM HAKJIOHHON IIPU3MBbI

https://www.yaklass.ru/

45

[IpuxiagHple 3agaum 1O TEMe
"OObéMBI Ten'", CBSA3aHHBIC C
00BEMOM TTUPaAMUJIBI

https://www.yaklass.ru/

46

[Ipumenenue 00BEMOB.
Beruncnenne  paccrostHus 10
IUIOCKOCTH

https://www.yaklass.ru/

47

Konrponsaas pabora "OOBEM
MHOTOTrpaHHHKA"

https://www.yaklass.ru/

48

Hunuaapuyeckass MOBEPXHOCTH,
oOpasyrole HUIMHIAPUIECKOM
MOBEPXHOCTHU

https://www.yaklass.ru/

49

Hwmmanp. IlpsMolt  KpyroBow
LUTUHJP. [Tnomans
MOBEPXHOCTH LUJIUHIPA

https://www.yaklass.ru/

50

Konnueckas IIOBEPXHOCTb,
oOpa3yrorniue KOHUYECKOU
noBepxHocTu. Konyc

https://www.yaklass.ru/

51

CedeHne KOHyCa IUIOCKOCTHIO,
napauieTbHOM TJIOCKOCTH
OCHOBAHUA

https://www.yaklass.ru/

52

Y ceuéHHbIi KOHYC.
N3o0pakenune KOHYCOB u
YCEUYEHHBIX KOHYCOB

https://www.yaklass.ru/
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54

[Tnomans 60KOBON MOBEPXHOCTH
¥l [IOJTHOY ITOBEPXHOCTH KOHYcCa

[Tnomans G0KOBOM MOBEPXHOCTH
Y IIOJIHOM ITIOBEPXHOCTH KOHYCa

https://www.yaklass.ru/

https://www.yaklass.ru/
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56

CrepeomeTpuueckue 3ajadyd Ha
JI0KA3aTeIbCTBO M BBIYHUCIICHUE,
MIOCTPOECHUEM CEUYEHUI
UWIMH]IPA, KOHYyCa

CrepeoMeTpuueckue 3aJayud Ha
JOKa3aTCJIbCTBO MW BBIYHUCIICHHUC,
MOCTPOCHUEM ceueHui
OWIMH]pa, KOHyca

https://www.yaklass.ru/

https://www.yaklass.ru/

57

58
59

60

HpI/IKJIaHHBIe 3aJa4yu, CBA3aHHBIC
C HMJIMHJIPOM

HpI/IKJ'IaI[HI)IC 3a4a4yu, CBA3aHHBIC
C LIMIIMHIPOM

Cdepa u map

[Tepeceuenue chepsl u mapa
miockocTero. Kacanme mapa u
chepsl MIOCKOCThIO. Bua u
n300paKeHHE 1apa

o

https://www.yaklass.ru/
https://www.yaklass.ru/

https://www.yaklass.ru/
https://www.yaklass.ru/
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62

[lepeceuenne cdepbl U mapa
iockocteio. Kacanue 1mapa
chepsl TIIOCKOCTRIO. Bumg u
n300pakeHue mapa

= o

VYpaBuenue cdepsl. [lnomans
cthepsl 1 e€ yacTeit

https://www.yaklass.ru/

https://www.yaklass.ru/
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64

Cummetpusi cdepsl 1 mapa

CrepeomeTpuueckue 3agadyd Ha
JIOKa3aTelbCTBO W BBIYHCIICHHUE,
CBSI3aHHBIC CO C(epoil U IapoM,

https://www.yaklass.ru/
https://www.yaklass.ru/
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66

MIOCTPOECHUEM 1504 CEUYEHHUI
IIJIOCKOCTBIO

CrepeomeTpuueckue 3agadyd Ha
JOKa3aTCJIbCTBO MW BBIYHUCICHUC,
CBsI3aHHBIE CO cepoil U Imapom,
MIOCTPOECHUEM 1504 CEUYEHUI
IIJIOCKOCTBIO

[puknaaHbie 3a71a4M, CBSI3aHHBIC
co cthepoii 1 mrapom

https://www.yaklass.ru/

https://www.yaklass.ru/

67

68

[IoBTOpEeHHE: OKpYKHOCTH Ha

IIJIOCKOCTH, BBIUMCIICHUSA B
OKPYHOCTH, CTaHJIapPTHBIC
nmonoous

Paznuunsie KOM6I/IHaHI/II/I TCJI
BpalcHus 1 MHOT'OI'paHHUKOB

https://www.yaklass.ru/

https://www.yaklass.ru/
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Bagaun mno TeMe "Tema wu
MOBEPXHOCTH BpaleHus"

https://www.yaklass.ru/
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71

Bagaun 1o Teme "Tema u
MIOBEPXHOCTH BpaleHus"
Konrponbnas pabora "Tena wu
MOBEPXHOCTH BpaieHus"

https://www.yaklass.ru/

https://www.yaklass.ru/

72

73

74

75

O6bém mmnmuHApa. Teopema 00
00BEME MPSMOTO IIIIUHIPA

Brruncienue o00BEMOB Tel C
IIOMOIIIBIO OIPENIEIIEHHOTO
unTerpaa. O6bEM KoHyca
IImomann OOKOBOM W IIOJTHOM
MOBEPXHOCTH KOHYCa
Crepeomerpuueckue 3a/1ayy,
CBSI3aHHBIE C  BBIYHCIICHHEM
00BEMOB IMJIMHIPA, KOHYCa

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/
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[Ipuxiiaguple 3agayu 1O TeMe
"O0BEMEL u [UIOIIAaN
noBepxHocrel ten"

https://www.yaklass.ru/

77

O6béM mapa ©  IIAPOBOTO
cektopa. Teopema 00 o00BEME

nrapa. [Tnomanp cepsl.
Crepeomerpuyeckue 3aj1a4H,
CBsI3aHHBIC C BBIYNCIICHUEM
00bEMOB  1mIapa,  IIAPOBOTO

CCIMCHTA U HIApOBOT'O CCKTOpa

https://www.yaklass.ru/
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79

[Ipuxiaguple 3agauM 1O TEMe
"OObéMBI Ten'", CBSA3aHHBIC C
00bEMOM mIapa H IUIOUIAABIO
chepol. COOTHOLICHUS MEXKIY
IJIOMIAJASIMA ~ TIOBEPXHOCTEN U
00bEéMaMH MOJOOHBIX TEll

[TonoGHBIE TeNa B MPOCTPaHCTBE.

W3smenenne 00BéMa pu
nogobun. CrepeomeTpuyeckue
3ajauu, CBSI3aHHBIE c

BBIUMCIIEHHEM OOBLEMOB Tel U
TJIOMIAIe TOBEPXHOCTEN

https://www.yaklass.ru/

https://www.yaklass.ru/
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81

KonTponpHas pabdora "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX

TCI

JIBrkeHust MPOCTPAHCTBA.
Orobpaxenus. JIBwxeHus u
paBeHcTBO  Quryp.  OOmme
CBOICTBA JBHKCHUHN

https://www.yaklass.ru/

https://www.yaklass.ru/
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Buabl ABMKEHMI: apayienbHbIN
MepeHoc, LEHTpaJIbHAas
CUMMETpHS, 3epKaJIbHAsI

https://www.yaklass.ru/
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CUMMETpHsS, TMOBOPOT  BOKPYT
PAMOI

[IpeobpazoBanms no00usl.
[psimast u chepa Diinepa

https://www.yaklass.ru/
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85

I'eomerpuueckue  3agaum Ha
MPUMEHEHUE JBUKCHUS
KoHntpoinbhas pabota "BekTopsl B
npoctpaHcTae"”

https://www.yaklass.ru/

https://www.yaklass.ru/
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87

Ob6o6maromee moBToperne 11
MNOHATHUH ¥  METOJOB  Kypca
reomerpun  10-11  kmaccos,
CUCTEeMaTU3aIHs 3HAHMIA:
"IlapamienpHOCTh  OPSIMBIX U
IJIOCKOCTEM B IpOCTpaHCTBE"

O6oOmatomee mnoBropenue 11
NOHATUM M METONOB  Kypca
reomerpun  10-11  kmaccos,
cucTeMaTH3anus 3HaHUM:
"BexTops! B mpocTpaHcTee"

https://www.yaklass.ru/

https://www.yaklass.ru/

88

O6oOmatomee mnoBropeHue 11
HNOHATUM M METOJOB  Kypca
reomerpun  10-11  kmaccos,
cucTeMaTH3anus 3HaHUM:
"Bekrops! B mpocTpaHcTBe”

https://www.yaklass.ru/

89

O6oOmatomee moBTopeHue 11
MOHITHH ©  METOJOB  Kypca
reomerpun  10-11  kmaccos,
CUCTEeMAaTH3aIIH 3HAHMIA:
"O6beM MHOTOrpaHHUKA"

https://www.yaklass.ru/

90

O6obmatomee moBTopeHue 11
MOHATUM M  METOAOB Kypca
reomerpun  10-11  kmaccos,

https://www.yaklass.ru/
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CHCTEMATU3ALIHS 3HAHMUI:
"O0beM MHOTOrpaHHHUKA"

O6obmatomee moBTopeHue 11
MOHATUM M  METOAOB  Kypca
reomerpun  10-11  kmaccos,
CUCTEMAaTHU3alHs 3HAHMIL:
"TTnomanu MMOBEPXHOCTH u
00BEMBI KpYyTJIbIX TEN"

https://www.yaklass.ru/

92

93
94

95

96

97

98

Ob6o6maromee moBToperne 11
MNOHATHA HW  METOJOB  Kypca
reomerpun  10-11  kmaccos,
CUCTEeMaTH3aIHs 3HAHMIA:
"ITinomtagu MOBEPXHOCTHU u
00BEMBI KPYTIIBIX TEN"

Hrorosas KOHTPOJIbHAaA pa60Ta
Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOopenue, 00600mIECHUE W
CUCTeMAaTH3aIHsl 3HAaHHHA

Hcropus pa3BUTHUSA
CTEpEOMETPUM KaK HAyKu U e€
pOJb B pPa3sBUTHUU COBPEMEHHBIX
WHXEHEPHBIX M KOMIIBFOTEPHBIX
TEXHOJIOT Uit

Hcropus pa3sBUTHSA
CTEpEOMETpUM KaK HayKu U e€
pOJIb B Pa3BUTHUU COBPEMEHHBIX
WHKEHEPHBIX W KOMIIBIOTEPHBIX
TEXHOJOT UM

Hcropus pa3sBUTHSA
CTEpEOMETPUM KaK HAyKH U €€
pOib B PAa3BUTHU COBPEMEHHBIX
WHXEHEPHBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHUI

https://www.yaklass.ru/

https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/




Hcropus pa3BUTUA https://www.yaklass.ru/
CTEpEOMETPUU KaK HayKu M eé
99 pOJb B pa3BUTHH COBPEMEHHBIX 1
MH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI
Hcropus pa3BUTUA https://www.yaklass.ru/
CTEpEOMETPUU KaK HayKu M eé
100 pOJb B pa3BUTHH COBPEMEHHBIX 1
UH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI
Hcropus pa3BuTHUA https://www.yaklass.ru/
CTEpEOMETPUU KaK HayKu M eé
101 poJib B pa3BUTUU COBpeMEHHBIX 1
UH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI1
Hctopus pa3BUTHS https://www.yaklass.ru/
CTEPEOMETPUN KaK HayKu U €€
102 pOTb B pa3BUTHH COBPEMEHHBIX 1
UH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI1
OBILIEE KOJIMYECTBO YACOB IIO 102

[TPOT'PAMME




OIEHOYHBIE MATEPHAJIbBI

Maremaruka (asiredpa, reoMeTpus, BEpOSITHOCTh U CTATHCTHKA)

OcHOBHBIMU (hOpMaMK IPOBEPKU 3HAHUN U YMEHUH ydyalluxcs 110 MaTeMaTHKe SBIISIOTCS
MMCbMEHHAs! KOHTPOJIbHAsE paboTa, TECTUPOBAHKUE U YCTHBIN OIpoC.

IIpy OLIEHKE NMUCBPMEHHBIX M YCTHBIX OTBETOB YUYHTENb B IEPBYIO OYEPEIb YUYHUTHIBACT
[IOKa3aHHbIE y4alllUMHUCS 3HAHUS U yMeHHUs. OneHKa 3aBUCUT TakKe OT HaJIMYMS U XapakTepa
HNOTPEIIHOCTEN, JOIYIIEHHBIX YYalllUMUCH.

Cpeau mnoOrpemHocTed BBIASISIOTCS OMMOKM M HenoueTsl. llorpemHocTs cuuTaercs
OLIMOKOM, €ClIM OHA CBUIETENbCTBYET O TOM, YTO YUYEHHUK HE OBJIAZIe]] OCHOBHBIMU 3HAHUSIMH,
YMEHUSIMH, YKa3aHHBIMU B IPOrpamMMe.

K HenoderaM OTHOCSTCS MOTPEIIHOCTH, CBUAETEIBCTBYIOIINE O HEOCTATOYHO ITOJIHOM HIIU
HEIOCTaTOYHO MMPOYHOM YCBOCHHUU OCHOBHBIX 3HAHWN M YMEHUI WJIM 00 OTCYTCTBUU 3HAHHMA, HE
CUMTAIOIIMXCSI B IIpOrpaMMe OCHOBHBIMU. Hemoueramu Takke CUMTAIOTCSA: IOTPELIHOCTH,
KOTOpBIE HE TPUBEIIN K MCKKEHUIO CMBICIIA MTOJyYEHHOTO YUSHHKOM 3a/IaHus WK criocoda ero
BBINOJIHEHMS; HEAKKypaTHasl 3alUCh; HEOPEXKHOE BBHIIIOJIHEHUE YepTexKa.

['panuna Mexay ommOKaMu U HEJOUYETAMH SIBJISIETCS. B HEKOTOPOU cTereHu ycinoBHOM. [Ipu
OJTHUX OOCTOSITENbCTBAX JMAOMYLICHHAs YYaIlMMHUCS IOTPELIHOCTh MOXET paccMaTpUBaThCA
YUUTEJIEM Kak OlIMOKa, B IPYroe BpeMsl U MPH IPYTUX 00CTOSATENILCTBAX - KaK HEI0YET.

3amaHus UId yCTHOIO M IHCBMEHHOIO OIPOCa yYalIuXCs COCTOSAT M3 TEOPETUYECKUX
BOIIPOCOB U 3a]1a4.

OTBeT Ha TEOPETUUYECKHI BOIIPOC CUUTAETCS OE3yNPEUHbIM, €CIIU IO CBOEMY COJCPKAHUIO
MOJTHOCTBIO COOTBETCTBYET BOINPOCY, COJCPKHUT BCE HEOOXOAMMEBIE TEOpPETUYECKHE (aKTHI S5
000CHOBaHHBIE BBIBOJIbI, @ €r0 M3JI0KEHUE M NMHUChbMEHHAs 3allUChb MAaTeMAaTUYEeCKU I'PaMOTHBI U
OTJIMYAIOTCSI TTOCJIE0BATENbHOCTHIO U aKKYyPaTHOCTBIO.

Pemenue 3amaun cumraercst 0€3ynpeuHbIM, €CIU MPAaBUIIBHO BBIOpAH CIOCOO perieHws,
CaMO pELIEHUE COMPOBOXKIAETCS HEOOXOIUMBIMU OOBSICHEHUSIMHU, BEPHO BBIMOJIHEHBI HYXHbIE
BBIUUCIICHUsI U MpeoOpa3oBaHuUsi, IMOJYy4YE€H BEPHBIH OTBET, IMOCIEA0BATENIbHO U aKKypaTHO
3aMMCcaHo pelIeHue.

Y4uTenp MOXKET MOBBICUTh OTMETKY 32 OPUTHHAJIBHBIN OTBET HA BONPOC WM OPUTUHAIBHOE
pelIeHre 3a/1a4u, KOTOPbIE CBUJIETEIHCTBYIOT O BHICOKOM MaTEMaTHYECKOM Pa3BUTHH yUalllerocs;
3a peleHue Oojee CI0XKHOM 3a1aud WM OTBET Ha OoJiee CIOXKHBIA BOINPOC, MPEATIOKEHHbIE
yyaliemycs JOMOJHUTEIbHO MOCIIE BBIMOJIHEHNS UM 3aJJaHUi.

Kpurepun ommobox:

K rpyObiM ommbkaM OTHOCSTCS OIIMOKH, KOTOpble 0OHAPYUBAIOT HE3HAHHUE yUalIUMHCS
(dopmyI1, MpaBuUiI, OCHOBHBIX CBOWCTB, TEOPEM M HEYMEHHUE MX NMPUMEHSTH; HE3HAaHUE NPHEMOB
peleHus 3a/1a4, pacCMaTPUBAEMbIX B yUeOHHKaX, a TAK)KE BBIUYUCIUTEIbHBIE OIIUOKU, €CIH OHU
HE SIBJISIFOTCS OIUCKOM;

K HerpyObIM ommbkam OTHOCATCA: MOTEPs. KOPHSI UM COXPaHEHUE B OTBETE OCTOPOHHETO
KOpHs1; oTOpachkiBaHue 0e3 00bSICHEHHH 0IHOTO U3 HUX U paBHO3HAYHBIE UM;

K Hemoueram OTHOCATCS: HEpalMOHAIBHOE pEIlIEHUE, OMUCKHU, HEIOCTaTOYHOCTh HIIU
OTCYTCTBUE MOSICHEHUH, 000CHOBaHMI B PELICHUSX.

Ol1ieHKa YCTHBIX OTBETOB

OTBeT OlLIeHNBAETCs OTMETKOM «5», €CIM YUEHHUK:

IIOJTHO PAacKpbUl COJEp’KaHHE MaTepuana B oObeMe, NMPelyCMOTPEHHOM INpOrpaMMoil U
y4eOHHKOM, a TaKXkKe IMPOIEMOHCTPUPOBAI 3HAHUS MPEBBIIAIOIINE HOPMBI IPOTPAMMBI JJIS1 3TOTO
KJIacca;

W3JIOKWJI ~ MaTepuan  TPaMOTHBIM  SI3BIKOM B OIPEIEIEHHOM  JIOTMYECKOMN
MIOCJIE0BATENBHOCTH, TOYHO MCIOJIb3YsI MATEMAaTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

NPaBUIBHO BBITOIHUI PUCYHKHU, YUEPTEXKH, TPAPHUKH, COMMyTCTBYIOIINE OTBETY;

II0Ka3aJl YMEHUE WLTIOCTPUPOBATh TEOPETHUECKUE MOJIOKEHNS KOHKPETHBIMU ITPUMEPAMU,
IPUMEHSTh UX B HOBOM CUTYyallH NP BBIIIOJIHEHUH IIPAKTUUYECKOTO 3aJaHus;



MPOJICMOHCTPUPOBAJT  YCBOEGHHWE paHee M3YUYEHHBIX  COIYTCTBYIOIIUX  BOIPOCOB,
c(hOpPMHUPOBAHHOCTH M YCTOWYMBOCTD UCIIOJIB3YEMBIX TP OTPAOOTKE YMEHHIA U HABBIKOB;

OTBeYaJl CAMOCTOSITEIBHO.

OTBeT OLICHUBAETCS OTMETKOM «4», €CIIH OH YJIOBJIIETBOPSICT B OCHOBHOM TPeOOBaHUSM Ha
OIICHKY «5», HO IIPH 3TOM UMEET OJIMH U3 HEJIOCTATKOB:

B U3JIOKEHWUU JIOMYIIEHbI HEOONbIINE MPOOENbl, HE WCKA3UBIINE MATEMaTHYCCKOE
CoJIepXKaHUE OTBETA;

JOMYIIEHbl OJMH — JIBa HEJOYeTa NpPH OCBEIICHHMH OCHOBHOI'O COJIEp)KaHUsI OTBETA,
HCIIPaBJIECHHBIC 110 3aMEYAHHIO YUUTEIIS;

JOMYIICHB omuOKa WM Oojee ABYX HEIO0YETOB IPH OCBEIICHUHM BTOPOCTEIIEHHBIX
BOITPOCOB MJIM B BBIKJIAJIKAX, JIETKO UCIIPABJICHHBIC 110 3aMEYaHHUIO YUUTEIIS.

OtMeTKa «3» CTaBUTCS B CICAYIONIUX CIIydasx:

HEITOJTHO MJTU HEIOCJIeIOBATEIbHO PACKPBITO COJIEP)KaHME MaTepualla, HO TIOKa3aHo olIee
MOHUMAaHHE BOIMPOCa W TMPOJEMOHCTPUPOBAHBI YMEHHSI, JOCTATOYHBIC ISl JaJbHEUIIEro
YCBOGHHS MPOrPaMMHOTO Marepuana (ompeneneHHble «TpeGoBaHMSIMH K MaTeMaTH4YeCKOU
MOATOTOBKE YUAIIUXCS»);

UMEJNChH 3aTPYAHECHUS WU JOMYIIECHbI OIIMOKU B ONMPEIEICHUN TOHSATHI, HCTIOIb30BAHUH
MaTeMaTUYeCKOW TEPMHHOJOTUM, YEpPTEekKaX, BBIKIAIAKAX, WCIPABIECHHBIC MOCIIEC HECKOIBKHUX
HABOJAIIUX BOIIPOCOB YUHUTEIIS;

VYCHUK HE CIPABWICS C NMPHUMCHCHHWEM TCOPUU B HOBOW CHUTYallMd TPU BBITIOJHCHUU
MPAKTUYECKOTO 3aJaHusl, HO BBIMOJIHII 331aHUs 0053aT€ILHOTO YPOBHS CI0KHOCTH IO JAHHOMN
TEME;

IpU 3HAHUM TEOPETHUECKOro MaTepualia BbISBICHA HEIOCTaTO4YHass CPOPMUPOBAHHOCTH
OCHOBHBIX YMECHHI U HABBIKOB.

OTtMeTKa «2) CTaBUTCS B CIIEAYIOIINUX CIydasx:

HE PACKPBITO OCHOBHOE COZIEpKaHne y4eOHOTro MaTepuaa;

oOHapy»KeHO HEe3HaHHE WJIM HEMOHUMaHUE YUYEHUKOM OoIblei miu Hauboliee Ba)KHOU
yacTHU y4eOHOro MaTepuarna;

JOTIYIICHBI OIMIMOKH B ONpEACeNeHUU TOHSATUHN, MPH HCIOJB30BAHUM MaTeMaTHUYECKOM
TEPMUHOJIOTHH, B PUCYHKaX, YepTexkax Wik rpadukax, B BBIKJIAJIKaX, KOTOPbIE HE UCIPaBICHBI
MocJie HECKOJIBKUX HABOJSAIINX BOMPOCOB YUUTETIS.

Or1ieHKa MTUCHMEHHBIX KOHTPOJBHBIX pa0OT U TECTUPOBAHUS

OTMeTKa «5» CTaBUTCS, €CIIN:

paboTa BHITIOTHEHA MOJTHOCTHIO;

B JIOTHYECKHX PACCYKIEHUSX U 000CHOBAHUHU PEIICHUS HET MPOOEIIOB U OIINOOK;

B PEIICHUH HET MAaTEMaTHYECKUX OITHOOK;

OTMeTka «4» CTaBUTCS, €CIIN:

paboTa BBHITIOJIHEHA TOJIHOCTHIO, HO OOOCHOBAHMS IIIaroB PENICHUs HEAOCTATOYHBI (ecin
yMeHHe 000CHOBBIBATh PACCYKIICHUS HE SBISUIOCH CIIEIIMATBbHBIM 00BEKTOM IMPOBEPKH );

JIOTyIIIeHa OfHAa OIMMOKa WJIM JIBA-TPU HEI0UYETa B BBHIKJIAJKAX, PUCYHKAX, YEPTEKaxX WU
rpadukax (ecmu 3TH BUJIBI paOOTHI HE SBISUIUCH CHIEIHATBHBIM 00bEKTOM MPOBEPKH).

OtMmeTka «3» CTaBUTCS, €CIIH:

JIOTIYIIEHBI OoJiee OTHOM OMMOKH MK OoJiee IBYX-TPeX HEIOUETOB B BHIKJIAIKAX, YEPTEKAX
Wi TpaduKax, HO yJaluics BIIaJeeT 00s3aTeIbHBIMA YMEHUSIMH TI0 TIPOBEPSIEMOM TEME.

OTMeTKa «2» CTaBUTCS, €CIIN:

JOTYIIEHbI CYIIECTBEHHBIC OIMMOKH, IIOKAa3aBIIME, YTO YYaIlWiics HE BJaJeeT
00s13aTeNbHBIMA YMEHUSMHU 110 JAHHOH TeMe B TOJIHOM Mepe.

TecToBbIe pabOTHI OIICHUBAIOTCS CICTYIONTUM 00pa3oM:

«5» -90—100 %; «4» - 70 — 89 %;

«3» - 50 — 69 %:; «2» -0-49 %.



MMPOBEPSIEMBIE TPEBOBAHHMS K PE3YJBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kon .

T IIpoBepsiembie _TpeIMeTHble  Pe3yJILTaThl  OCBOCHMSI OCHOBHOI

e 00pa3oBaTeIbHOI NPOrpPaMMbl CpeIHero 001ero 00pa3oBaHus

7 I'eomerpus

7.1 OnepupoBaTh MOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb

79 [TpyMeHsTh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IPU PELICHUU
reOMETPUUYECKUX 3a/1a4

73 OnepupoBatb TNOHATHAMH:  [aPAJUIENBHOCT M EPIEHMKYIAPHOCTD
IPSIMBIX U IIJIOCKOCTEHN

74 KnaccugumupoBars B3auMHOE pacrioyioKeHUE MPSIMBIX U TUIOCKOCTEH B

MIPOCTPAHCTBE

OnepupoBaTh NMOHATUSAMU: JBYTPAHHBIN YroJl, TpaHU JABYIPAaHHOTO YIJIa,
7.5 pedpo ABYIpaHHOTrO yria, JUHEHHBIA yroi ABYIPaHHOTO yria, rpajycHast
Mepa JIByTpaHHOTO yria
OnepupoBaTb NOHATHUSMU: MHOTOIPAHHUK, BBINYKIJIBIA U HEBBITYKJIbIH

76 MHOTOTPaHHHK, JIEMEHTHl MHOTOI'PaHHUKA, IPABUIIbHBIII MHOTOIPaHHUK

77 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHHUKOB (MHMpamuja, MpU3Ma,
MPSIMOYTOJIbHBIN Mapaienenumnes, Kyo)
KnaccupumupoBarh ~ MHOTOTpAaHHHWKH, BBIOMpass  OCHOBaHUS  JUIS

78 Kki1accupukanuy  (BBINYKJIBIE UM HEBBINYKJIble  MHOTOI'DAaHHHKH,
NpaBWIbHBIE MHOTOTPAHHUKH, TPSAMBIE H  HAKJIOHHBIE TPU3MBI,
napauiesIenuIe bl)

79 OnepupoBaTb MOHATHAMM: ceKyuias IUIOCKOCTB, CeueHue
MHOTOTPaHHHKOB

710 OOBSACHATH  NPUHIMIBI  TIOCTPOCHHUS  CEYCHWH  MHOTOTPaHHHUKOB,

UCTIOJIb3Ysl METOJ CIIEJIOB
CTpouTh CceYeHHsS] MHOTOTPAHHHUKOB METOJOM CJICJIOB, BBITOJHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUryp:
BU/J] CBEpPXY, COOKY, CHU3Y

PemraTs 3aa4i Ha HAXOXKIACHUC TCOMETPUICCKUX BCIWYHMH 110 06pa3uaM
WK aJIrOpuTMaM, IMPUMCHSASA HU3BCCTHBIC aAHAJIUTUYCCKUC MCETOAbI IIpH

7.12 pPE€IICHUN CTAHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BBIYUCIICHHC
paCCTO}IHI/Iﬁ MCXKAY ABYMSA TOYKaMH, OT TOYKU OO HpHMOﬁ, OT TOYKHAO
IJIOCKOCTH, MEXKAY CKPCUIMBAOIIUMHUCSA ITPAMBIMUA

Pemarp 3a1aun Ha HaXO0X/IEHUE T€OMETPUUYECKUX BEJIMYMH 10 00pa3iam
WIM aJIrOpUTMaM, NPUMEHSS W3BECTHBIE AaHAJIUTUUYECKHUE METOJbI IIPH

7.13 pPELIEHUN CTAaHJIAPTHBIX MATEMAaTHMYECKUX 3a/ad Ha BBIYMCIICHHE YTIIOB
MEXJly CKPEIIMBAIOIIMMHUCSA NPSAMBIMH, MEXAY NPSIMOM M INIOCKOCTHIO,
MEXy TUNIOCKOCTSMH, JBYTPAHHBIX YTJIOB

Beruucisate 00bEMBI M IUIONIAM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ IpUMEHEHHEM (GOPMYJI, BEIYUCISTH COOTHOIICHUS
MEXTY TUIOIIAISIMH MMOBEPXHOCTEM, 00BEMaMHU MOJOOHBIX
MHOTOTPaHHUKOB

7.14




OnepupoBaTh MOHATUSAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OChb U

715 IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CHMMETPUH (PUTYPbI
W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHGPOPMAIUIO O

7.16 NPOCTPAHCTBEHHBIX T'EOMETPUYECKUX (UTYypax, MPEACTaBICHHYIO Ha
YepTekax U pUCYHKaX
[TpumensTh reomeTpuueckue (akThl Ui PEIICHUS CTEPEOMETPUUYECKUX

7.17 3a7a4, MOPEANOJIaraloliuX HECKOJbKO IIaroB PELICHUS, €CIU YCIOBUSA
MIPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

718 [IpumensTh mTpoOCTEiilline NpPOrpaMMHBIE CPEICTBA M DIIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IPH PEIICHUH CTEPEOMETPUIECKHX 3a/1a4

719 [TpuBOANTE MPUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U
JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[TpuMeHSTH MOyYeHHBIC 3HAHUS HA MIPAKTHUKE: aHAIM3UPOBAThH PEabHbIC
CUTYallU{ ¥ IPUMEHATH U3yUEHHBIE TIOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTHYecKd  CcpOpMyIMpOBAaHHOH  MPOOJIIEMBI,  MOAEITUPOBATH

7.20 pealibHble CUTYyallMd Ha SI3bIKE T'€OMETPHUH, UCCIEOBATh MOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BAaHUEM F'€OMETPUUYECKUX TOHATUN U TEOPEM, alllapara
anreOphl, peuiaTh MPaKTUYECKHE 3aJaud, CBS3aHHBIE C HAXOXICHHEM
r€OMETPHUECKUX BEINYHH

11 KJIACC

Kon .

TR D IIpoBepsiembie _Npe/IMeTHbIe  Pe3yJLTATLI  OCBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero o0o1ero o6pa3oBaHusA

pe3yJbTara

6 I'eomeTpus
OnepupoBaTh MOHATUSAMU: WIMHIPUYECKAs MOBEPXHOCTh, 00pa3yroIiue

6.1 [WIMHAPUYECKOW TIOBEPXHOCTH, IHMIMHJIP, KOHUYECKas ITOBEPXHOCTH,

' oOpasyroliie  KOHMYECKOW  IOBEPXHOCTH, KOHYC, cdepudeckas

MIOBEPXHOCTh

6.2 Pacnio3naBath Tena BpaiieHus (MUIUHAP, KOHYC, cepa U map)

6.3 OOBSACHATH CITOCOOBI MOTyYSHHSI TEJT BPAICHHS

6.4 KnaccudummpoBars B3auMHOE PactoyiOKeHHE CPephl U MITOCKOCTH
OnepupoBaTh TMOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHE CErMEHTa,

6.5 BBICOTA CETMEHTa, IIapOBOW CJIOW, OCHOBAaHHE IIAPOBOIO CJIOS, BHICOTA
I1apOBOTO CJI05, IIAPOBOM CEKTOP

6.6 Beruncnsate 00BEMBI M MUIOIMIAAM TMOBEPXHOCTEW TN BpaIICHUS,

' F€OMETPUUECKUX TeJl C MPUMEHEHHEM (popMyIT

OnepupoBaTh MOHATHUSAMHU: MHOTOTPAHHHK, BIIMCAaHHBIM B chepy u

6.7 OTHCaHHBIN 0KOIIO chepsl, chepa, BUcaHHAS B MHOTOTPAHHUK KK TEJIO
BpAICHHS

6.8 BbruncnsiTe COOTHOIIEHUS MEXTY TUIOUIAIIMU IIOBEPXHOCTEH 1 00BbEMaMu
MOJIOOHBIX TN

6.9 N300paxath u3ydaembie (PUTYpHI OT PYKH U C MPUMEHEHUEM MPOCTHIX

4YepTEKHBIX HHCTPYMEHTOB




6.10

BbINONHATE (BBIHOCHBIE) IUIOCKME 4YEPTEXH U3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BHI CBEpXY, COOKY, CHHU3Y; CTPOUTH CEUYECHHS Tell
BpallleHus

6.11

W3BnekaTb, MHTEPIPETHPOBATH M MPeoOpa3oBbIBATh HH(GOPMAIHMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MPEeACTaBICHHYIO Ha
4epTeKax U pUCYHKaAX

6.12

[TpumeHsTH TeoMeTpudecKkrue (akThl ISl PEHICHUS CTEPEOMETPHUCCKUX
3a/1a4, NPEIONAralluX HECKOIbKO IIaroB pEIICHMS, €CIU YCIOBUSA
pUMEHEHHUS 33J1aHbl B IBHOH (popme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJ'IHHTI) I[efICTBHﬂ CIIOKCHUA BCKTOpOB, BbIYUTAHUA BGKTOpOB H
YMHOXXCHHUSI BEKTOpA Ha YHCIIO, OOBSACHATh, KAKMMU CBOWCTBAMH OHH
o0tamaroT

6.15

6.16

HpI/IMeHHTL IMpaBUJIO IMapaJuICIICIIUIICAA IIPHU CII0KCHUHN BCKTOPOB

OHepI/IpOBaTL HNOHATHUAMMA: JCKAPTOBBI KOOPAHWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BCKTOpa, PAaBCHCTBO BCKTOPOB, KOOpAWHATHI BCKTOpPA,
yroia MCKOAY BCKTOpaMHu, CKaJIApHOC IMPOU3BCIACHUC BCKTOPOB,
KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cymMMy BEKTOpPOB U INPOM3BEACHHME BEKTOpa HAa YHCIO, YIoi
MEX]y BEKTOpaMH, CKaJISIpHOE MPOU3BEICHHE, PACKIAbIBATh BEKTOP IO
JIBYyM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3aJIaBaTI) IIJIOCKOCTH YPABHCHHUEM B I[@KapTOBOfI CUCTCME KOOpAHHAT

6.19

6.20

6.21

Pemrats HpOCTGI\/JIIHI/Ie TCOMECTPHUICCKUEC 3ala4i HAa TPUMCHCHUE BEKTOPHO-
KOOpPAWMHATHOT'O METOJa

Pemrats 3aJa4u Ha A0Ka3aTCJIbCTBO MATCMAaTHYCCKHUX OTHONIICHUU U
HaXOXKIACHUC TCOMCTPHUICCKUX BCIUYHH I10 06pa3uaM HJin aJiropuTtMam,
MMPpUMCHAA HN3BCCTHBIC METOBI npu pEeIICHUN CTaHAAPTHBIX
MAaTEMATUYCCKUX 3aJa4

HpI/IMeHHTL HpOCTCfIIHPIC InporpaMMHbBIC CPEACTBA W DJICKTPOHHO-
KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMETPUUCCKHX 3a1a4d

6.22

6.23

[IpuBOAUTE MpHUMEpPBI MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOJAE U
JKU3HH, PACIIO3HABATH IIPOSBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHATH MoydYeHHbIE 3HAHUS Ha IPAKTHUKE: aHAIM3UPOBAThH pPeabHbIe
CUTYallU{ U IPUMEHATh U3yUEHHBIE TIOHATHUS B IIPOLIECCE TOUCKA PEIICHUS
MaTeMaTHYecKu  cOopMyJIUpOBaHHOH  MpoOJIeMBbl,  MOAEIUPOBATH
peasibHble CUTYyallUd Ha SI3bIKE N'€OMETPHUH, UCCIIEOBATh MOCTPOEHHBIE
MOJIEJIH C UCII0JIb30BAHUEM F€OMETPUUECKUX TOHATUN U TEOPEM, allrapara
anreOppl, pemaTh MPaKTUYECKHE 3aJauM, CBSI3aHHbIE C HAXOXICHHEM
TEOMETPUUECKUX BEIMYMH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA
10 KJIACC

Kox
7

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUS

I'eomerpus

7.1

OcHoBHBIE TOHATHSI cTepeoMeTpuu. Touka, mpsmMas, MIOCKOCTh, MPOCTPAHCTBO.
[TonsiTre 06 akcMOMAaTUYECKOM IOCTPOCHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH
U CJICJCTBUS U3 HUX

7.2

7.3

B3aumHoe  pacrnonokeHue OpsMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUecs,
napajuiefibHble M CKpeuuBaroluecs: mpsmble. [lapamnenbHOCTh MPSAMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajyiesibHble IMpsIMble B  NPOCTPAHCTBE,
MapajulebHOCTh TPEX MPSMBIX, MAPAJUICTbHOCTh MPSMOM U TUIOCKOCTH. YTIIBIC
COHAIIPaBJIICHHbBIMH CTOPOHAMH, YIOJ MEXKIy MNpSAMbIMH B IPOCTPAHCTBE.
[TapaniensHOCTh MJIOCKOCTEN: MapaliieNibHbIe MIIOCKOCTH, CBOMCTBA MapasliedbHbIX
wiockocteil. [Ipocrelimme mpocTpaHCTBEHHBIE (UTYPHI HA IJIOCKOCTH: TETPAdIP,
Ky0, mapaJijieNienumne, moCTPOSHUe CeUeHu

[lepneHIUKYISIPHOCTh TPSAMON W IUIOCKOCTH: TEPIEHANKYISpHbIE MpsMbIE B
IMPOCTPAHCTBEC, NPAMBIC TAPAJUICIIBHBIC U MEPIICHAUKYJIAPHBIC K INIOCKOCTH, IIPHU3HAK
MEPIEeHIUKYISIPHOCTH MPSIMON U TUIOCKOCTH, TeOpeMa O MPSIMO MepHeHIUKYISIPHOMI
IJIOCKOCTH. YTJIBI B POCTPAHCTBE: YTOJl MEX/TY MPSIMON U TNIOCKOCTHIO, IBYTPAHHBIN
yTOJ1, JMHEHHBINA YToJl IBYIpaHHOro yria. [lepneniukynsp v HakJIOHHbBIE: paCCTOSIHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TNIOCKOCTH, MPOEKIUs (PUTYpPHI Ha
MI0CKOCTh. [lepreHIuKyasIpHOCTD MIIOCKOCTEN: MPU3HAK NEPIEHAUKYIIPHOCTH IBYX
mwrockocreil. Teopema o TpEX MepreHaNKyIsIpax

7.4

7.5

7.6

[loHsAATHE MHOTrOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTOIDAHHMKA, BBIMYKJbIE U
HEBBIIIYKJIBIE MHOTOI'PAaHHMKH, DPa3BEPTKA MHOrorpaHHuka. IIpusma: n-yrosmpHas
Mpu3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas U HAKJIOHHAs MPU3MBI, OOKOBasl U
IIOJIHAs MTOBEPXHOCTH Mpu3Mel. [lapannenenunen, npsAMOyroabHbIN NapajuleaeIue]
u ero coicrta. Ilupamuaa: N-yronpHas nupaMuia, rpaHd U OCHOBAHHME NTUPaMUbL,
O0OKOBasi U IOJIHAS MOBEPXHOCTh MHUPAMM[bI, NTPABUIIbHAS U yCEUEHHAs NMHUpaMUJA.
OneMeHTbl npu3Mbl W NHpaMuibl. [IpaBuiIbHBIE MHOTOTPAaHHUKH: IOHSTHE
[IPAaBUJIBHOIO MHOTIOTpaHHUKA, IPaBWIbHAs IIpU3Ma M IpaBWIbHAsA IHUpaMUIa,
MpaBWJIbHAS TPEYroJibHAsA MUpaMujia U MpaBUIbHBIN TeTpasp, kyO. [IpencraBnenue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’lp, AOJAEKa’aAp M ukocadapyrue CeueHus
IIPU3MBI U TUPaAMUIbI

CI/IMMCTpI/ISI B IMIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
OIEeMEHTBI CUMMCETpPUHU B nmupaMuaax, mapajiiCCnuicaax, IMPpaBUJIBHBIX
MHOT'OrpaHHUKax

Bbruucnenue 31eMEHTOB MHOTOIpaHHMKOB: pEOpa, nuaroHanu, yriael. I[linomansb
OOKOBOI TMOBEPXHOCTH U TIOJHOM MOBEPXHOCTU MPSAMOM MPU3MBI, IUIOHIA/lb
OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU MpsIMOM npu3Mbl. [1nommans 60koBoi
MIOBEPXHOCTH M TIOBEPXHOCTH IPaBWJIBHOM NHMpaMUIbl, TeOpemMa O IUIOIIALU
yceu€HHoM nupamuabl. [lorsarue 06 06béme. O6BEM nupaMuIbl, IPU3MBI

7.7

[TonoGHbIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXAY TUIOIIAASIMU TOBEPXHOCTEH,
00BEMaMH TOTO0OHBIX TET




11 KUIIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT CO/leP:KAHUSA
I'eomerpus

6.1

[Hunmuuapudeckast MIOBEPXHOCTh, 00pa3yIoLHe IIHHAPHIECKON TOBEPXHOCTH, OCh
ITHHIPUYECKON TOBEpXHOCTH. L[MIHHIp: OCHOBaHMS M OOKOBasi MOBEPXHOCTD,
o0pa3yroIas U 0Ch, IOk OOKOBOH U IMOJTHON TOBEPXHOCTH

6.2

6.3

6.4
6.5

Konundeckass TOBEpXHOCTh, O0Opa3yrolIe KOHUYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MoBepXHOCTH. KOHyC: OCHOBaHME U BeplIMHA, 00pa3yromas
1 OCh, TUIONIA/Tb OOKOBOMW M TIOJTHOW MIOBEPXHOCTH. Y CEUYEHHBIN KOHYC: 00pa3yroIiue
Y BbICOTa, OCHOBAHUS U OOKOBasi MOBEPXHOCTh

Cdepa u map: neHtp, paauyc, AMaMeTp, II0Iaab MoBepxHoctu cheprl. Bzanmuoe
pacrionioskeHue cepsl U TIOCKOCTH, KacaTesbHas IUIOCKOCTh K cdepe, TUIomaib
chepsl

N300paskeHue T BpalleHHs Ha IJI0CKOCTH. Pa3BépTka mumHapa U KOHyca

KomOuHaIiu Tesl BpamieHHs ¥ MHOTOTPAaHHHUKOB. MHOTOTpaHHHK, OMHCAHHBIN
okoJ10 chepsl, chepa, BliMcaHHAss B MHOTOTPAHHUK, WM TEJIO BPAIlCHUs

6.6

6.7

[Tonstue 06 06wvéme. OcHOBHBIE CcBoMcTBa 00BEMOB Ted. Teopema 00 00bEMe
IPSIMOYTOJIBHOTO Tapaiienenumnena M cieactsus u3z He€. OO0BEM muIMHApAa,
koHyca. O0bEM I1apa U mIomaas cepol

ITonoGHble Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY  IUIOMIAISIMU
MOBEpXHOCTEN, 00bEMaMK MOAOOHBIX TET

6.8

6.9

Ceuenust nuinuHApa (MapasielbHO U MEPHEHAMKYJISPHO OCH), CEYEHHUsS KOHyca
(mapasuiebHOE OCHOBAHUIO M TPOXO/SIIee Yepe3 BEPIIMHY), CeUeHHs 11apa

BekTop Ha muockoct M B mpocTpaHcTBEe. CII0KEHHE M BBIYMTAHHE BEKTOPOB.
YMHOkKEHNE BEKTOpa Ha 4ucio. Pa3ioxenue BekTopa 1o TpéM HEKOMIUIAHAPHBIM
BekTopaM. IlpaBuno mapamnenenunena. Pemenue 3amad, CBA3aHHBIX €
IIPUMEHEHHEM IIPAaBUJI ACUCTBUI C BEKTOpaMU

6.10

[IpssMoyronbpHas cucreMa KoOpAMHAT B IpocTpaHcTBe. KoopawHaTel BeKTOpA.
IIpocreiimue 3amaum B KOOpAMHATax. YTroil MeEXIy Bekropamu. CkansipHOe
IIPOU3BE/ICHNE BEKTOPOB. BhIuncieHne yrioB MEXIy NPSMBIMU U IIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUH T€OMETPUUYECKUX 3a/1a4




ITPOBEPSEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM
OCBOEHHSA OCHOBHOH OBPA3OBATEJIbHOM ITPOTPAMMBI CPEJIHETO
OBIIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHHUA K NpPeAMETHBIM pe3yJibTaTaM OCBOCHHUS
NMPOBEPAEMOro OCHOBHOM 00pa3oBaTe/IbHOWl NPOrpaMMbl  CpeJHEro  o0uero
TpeOoBaHusl o0pa3oBaHus

Brnanenne MerogamMu JJ0Ka3aTeNbCTB, aJTOPUTMAMM DPELICHHS 3a]ad;
yMeHHe (opMynIHpOBaTh W ONEPUPOBATh MOHATHAMH: OIpEAEICHUE,
aKCHOMa, TEOpeMa, CIEICTBUE, CBOICTBO, NPH3HAK, J0Ka3aTelbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKY; IPUMEHSTh UX; YMEHHE (POPMYIUPOBATH
o0paTHOE M IPOTUBOMNOJIOKHOE YTBEP)KICHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIb30BAaTh METOJ MaTeMaTH4ecKOoW WHIYKIUH;
MMPOBOAWUTL JOKA3aTCIIbHBIC PACCYXIACHUA TIIpM PCIICHWM  3ajady,

1 OLICHMBATh  JIOTHYECKYIO0 TMPABHIBHOCTH  PACCY)KICHUH; yMEHHUE
ONCpHUpOBaATh MOHATUAMH: MHOXKXCECTBO, IMOJMHOXCCTBO, OIICpAllMHW HA
MHO)KECTBAMH; YMEHHE WCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
afrmapar ajid OormucCaHus p€aJIbHbIX IPOLCCCOB U SIBJICHUHN U IIpH pCHICHUHA
3a1a4, B TOM YHCIE€ W3 JAPYTHX YYEeOHBIX IPEIMETOB; YMEHHUE
OTIePHPOBATH TOHATHIMHU: Tpad, CBA3HBIN rpad, nepeBo, HUKI, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh M ONKCHIBaTh Tpadbl pa3IuYHBIMU
croco0amu; UCIOIB30BaTh Ipadbl IPU PEIICHNH 3a/1a4

YMeHue onepupoBaTh MOHATHSIMH: HATypaJbHOE YHUCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM [10Ka3aTeNIeM, KOPEHb HAaTYpaJIbHOM CTENEHH, CTEIIEHb
C palMOHANbHBIM  I[OKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
nokasarenaeM, JorapugMm ymucia, CHHYC, KOCHMHYC W  TaHI€HC
IPOM3BOJILHOTO 4YHCJA, OCTATOK I10 MOAYJIO, PAalMOHAIBHOE YHCIO,
UPpPALMOHAIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHBIX,  LEJbIX,
paloHaIbHBIX, JEHCTBUTENBHBIX 4YHCET; YMEHHE MCIOJIb30BaTh
NPU3HAKKU JIEIMMOCTH, HaUMEHbIIUI OOIIMI AenauTenb U HauMEHbIIee
oOuiee KpaTHOE, aIropuT™M EBKINMIA TpU pellieHny 3a/1a4; 3HAKOMCTBO C
pa3IMYHBIMM  TO3ULMOHHBIMU  CHUCTEMAMM  CUMCIIEHUS; yMEHHE
BBITNIOJHATh BBIUMCIICHHE 3HAUYE€HUN U MpeoOpa3oBaHUsl BBIPAKEHUH CO
2 CTENEeHsIMU U JiorapudmMamu, npeoOpa3oBaHUs IPOOHO-pAIMOHATIBHBIX
BBIPQXEHHI; YMEHUE ONEepUPOBaTh MOHITUSIMH: IOCIEI0BATEIbHOCTD,
apudMeTHIecKas mporpeccus, reoMeTpruIecKas mporpeccus, 0eCKOHEYHO
yObIBaroIasi ~ reoMeTpuuYecKass  Iporpeccus; yMEHHE  3a]aBaThb
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TIOMOUIbIO PEKYPPEHTHBIX (POpMYII;
YMEHHE ONepUpOBaTh MOHATUSIMU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHBIE
KOMILJIEKCHBIE YHCIIa, MOAYJb M apryMEHT KOMILJIEKCHOTO yHcia, popma
3aMyucy KOMIUIEKCHBIX 4ucen (FreoMeTpuueckasi, TPUrOHOMETpHYecKasi 1
anreOpanyeckas); yMeTb INPOU3BOAMTH apu(pMETHUYECKHe ACUCTBUS C
KOMIUIEKCHBIMU ~ YHCJIAMH; [PHUBOJIUTH TPUMEPHI  HCIIOJIb30BAHUS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATUSAMHU: MaTpuua 2x2 m 3x3,
OIpENIeIUTENb MAaTPUIIbl, FEOMETPUUECKUI CMBICI ONIPEASIIUTENsS

YMeHue onepupoBaTh NOHATHUSAMHU: palMOHAIbHBIC, UPPALMOHAIBHBIE,
HOKa3aTeIbHbIC, CTENEHHbIE, JIorapu(MUIeckue, TPUTOHOMETPUUECKHUE
3 YpPaBHEHUsT U HEPABEHCTBA, HUX CHUCTEMBbl; YMEHHUE OIIEpUPOBATh
HOHATUSMU: TOKIECTBO, TOXKAECTBEHHOE NMpeoOpa3oBaHHE, YpaBHEHUE,
HEPAaBEHCTBO, CHCTEMa YPAaBHEHUNW U HEPABEHCTB, PaBHOCUJIBLHOCTb




YPaBHEHUI, HEPAaBEHCTB M CHUCTEM; YyMEHUE pellarb YypaBHECHUS,
HEPABEHCTBA M CHUCTEMBbI C IOMOIIBIO PAa3JIMYHBIX IPUEMOB; peIIATh
YpPaBHEHUsl, HEPABEHCTBA U CHUCTEMBI C IIapaMeTpOM; IPHUMEHSTh
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUS MAaTEeMAaTUYECKUX
3a7a4 M 3a/1a4 U3 PA3IMYHbIX 00JIaCTel HAYKH U peabHOW )KU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKIMS, YETHOCTh (YHKIIHH,
HNEepUOANYHOCTh (PYHKIMH, OTPAaHUYCHHOCTh (PYHKIIMH, MOHOTOHHOCTH
¢dyHKIMHU, S3KCTpeMyM (PyHKITHH, HanOoJbIIee ¥ HAUMEHbIIIee 3HAYCHUS
(GYHKIIMM Ha IPOMEXKYTKE, HENPEphIBHAS (QYHKIIHS, aCHMITOTHI rpaduKa
¢dbyHKIMH, TIepBast U BTOpas NPOU3BOAHAS (DYHKIIUH, TEOMETPHUECKUI U
¢u3nyeckuii CMBICT TPOM3BOAHOW, IE€pBOOOpasHast, ONpeACTEHHBIHI
UHTETpa]; YMEHHWE HAaXOAWTh ACHMMOTOTHI Tpaduka (yHKIHH; yMEHHUE
BBIYHCIIATH MPOM3BOJHBIE CYMMBI, IPOM3BENEHHS, YacTHOIO U
KOMITO3UIINH (PYHKIMI, HAXOIUTh YpaBHEHHE KacaTeNbHOU K TpaduKy
(GYHKIMH; YMEHHE HaXOAUTh NMPOM3BOAHBIC 3JIEMEHTAPHBIX (DYyHKIUWH;
YMEHHE HCIIOJIBb30BaTh IPOU3BOJHYIO IS HMCCIENOBAaHUS (YHKIIHH,
HaXOJUTh HauWOOJIBIINE W HAWMEHBIINE 3HA4YeHUS (DYHKUIUH; CTPOUTH
rpadKu MHOTOWIECHOB C MCIIOJIB30BAHUEM arlapara MaTeMaTHYECKOTO
aHaJ M3a; TMPHUMEHATh NPOM3BOAHYIO JUIS HAXOKACHUS HAWITYYIIero
pelieHnss B MPHUKJIAAHBIX, B TOM YHCJE COLUUAIBHO-YKOHOMHUYECKUX H
du3HYecKuX 3aa4ax; HAXOAUTh TUIOUIAH U 00BEMBI (QUTYP C TOMOUIBIO
MHTETpaia; MPUBOAUTH MPUMEPHl MaTEMaTHYECKOTO MOJCIMPOBAHUS C
NOMOIIBIO AU(epeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATHAMM: rpaduk (yHKIMH, oOpaTHas
GyHKIMSA, KoMIo3ulusa (yHKUUH, JuHEHHas (QYHKIMS, KBajJpaTHYHas
byHKIM, panoHanbHast byHKIM, CTETICHHAs GbyHKIM,
TPUTOHOMETpUUYecKue (QYHKIUH, OOpaTHblE TPUTOHOMETPUUECKHE
GyHKIMHU, TOKa3aTenbHas M Jorapupmuueckas (yHKIUM;, YyMEHHE
CTPOUTh Tpa@UKU H3yYEHHBIX (YHKIMH, BBINOIHIATH NMpeoOpa3oBaHUs
rpaduKoB (PyHKIUH, HCHOIB30BATH TPAPUKH JUIsl U3YUEHHUS IPOLIECCOB U
3aBHCUMOCTEH, TpU pelIeHUH 3ajad U3 IpYruX y4eOHBIX NMPEAMETOB U
3ajjay U3 pealbHOM >KM3HU; BBIpaXaTb (OpPMyJIaMU 3aBUCUMOCTH MEXY
BEJIMYMHAMU; UCIIOIb30BaTh CBOMCTBA U rpaduKu PyHKINMA AJIs perIeHHs
ypaBHEHMI, HEpaBEHCTB M 3aJady C IapaMeTpaMu; H300paxaTb Ha
KOOPJIMHATHOM IUIOCKOCTH MHO>KECTBA PELIEHUI YPAaBHEHH, HEPABEHCTB
U UX CUCTEM

VYMeHue pemiath TEKCTOBBIE 3a7aud Pa3HBIX TUIOB (B TOM 4YHCIE Ha
IPOIIEHTHI, I0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTb TOBApOB U
YCIIyT, HAJOTH, 33Ja4i U3 00JIaCTH yNpaBICHUS JIUYHBIMUA U CEMEHHBIMU
¢uHaHCAMM); COCTABIATh BBIPAKEHUS, YPAaBHEHMs, HEPaBEHCTBA U MX
CHUCTEMBI IO YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPEIICHUE H
OLIGHUBATh MPABIONOJ00HOCTh PE3yJIbTaTOB; YMEHHE MOIEIUPOBAThH
peanbHBIE CHUTyallud Ha S3bIKE MAaTEMAaTHUKH;, COCTABISATH BBIPAKECHMS,
YpaBHEHUs, HEPABEHCTBA U MX CHUCTEMBbI 110 YCIOBHUIO 33Jayy,
UCCIEN0BATh IOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara
anreOpbl, HHTEPIPETUPOBATDH MOJTyUYEHHBIH pe3yIbTar

YMeHne onepupoBaTh HOHATHUAME: CpeiHee apudMeTHieckoe, MeanaHa,
HanOoJIbIIIee U HAMMEHBIIIEeE 3HAYCHHUS, pa3Max, TUCTIEPCHSI, CTAHAaPTHOE
OTKJIOHEHHE YHMCIIOBOTO Ha0Opa; yMEHUE H3BJIEKATh, UHTEPIIPETUPOBATD
nH(opMaInIo, TPEACTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
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OTPaKaIOIIYI0 CBOKWCTBA PEaIbHBIX IIPOLIECCOB U SIBICHUH; IIPEICTABIIATh
MHGOpPMALIMI0 € T[OMOIIBIO TaOIMIl W JuarpamM; HCCIel10BaTh
CTaTUCTHYECKUE JaHHBIC, B TOM YHCIE C NPUMEHEHHEM IpapUuecKux
METO/0B U IEKTPOHHBIX CPE/ICTB; IpadMueCKU UCCIIE0BATh COBMECTHBIE
HAOJIIOJIEHUsT C T[IOMOIIBI0 JAMAarpaMM pacCEeUBaHUsA M JIMHEHHOU
perpeccuu

YMeHue omnepupoBaTh MOHSATHSMH: CIIYYalHBIA OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITUS; YMEHHE BBIUYUCIISTH
BEPOATHOCTh C HCIIOJIb30BAaHHEM TIpaUyYecKUX METO/0B; MPUMEHSThH
(GOpMyIIBI CIIOKEHUST U YMHOXKEHHUS BEPOSATHOCTEH, (HOpMYITy MOJIHOM
BeposTHOCTH, popMynny bepHyrum, komOuHaTOpHBIC (PAKTHI U GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OIEPHUPOBATH
MOHATUSIMM: CllydailHas BeNWYHMHA, paCHpeeIeHUe BEpPOSITHOCTE,
MaTEeMaTHYECKOe OXHUIAHWEe, JHUCICPCHs M CTAaHJApTHOC OTKIIOHCHHE
CIy4ailHOW BEJIMYMHBI, (YHKIMH PpaCHpElNeNeHUs U IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJbHOTO W HOPMAJIBHOTO pacIpe/esieHuil;
YMEHHE HCIIOJIb30BaTh CBOMCTBA M3yUYEHHBIX pACHpeeIeHU Ui
pelIeHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METOJIbI BBIOOPOUYHBIX HCCIEAOBAHUN; YMEHHE MPHUBOIUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINMUX YHCEN B MPHUPOJIHBIX H OOIICCTBEHHBIX
SBIICHUSX; YMEHHUE ONIEPUPOBATH MOHATUSAMU: COUETAaHUE, IEPECTAHOBKA,
YHCII0O COYCTAHWA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMeHWHe
MIPUMEHSITh KOMOMHATOPHBIE (PAKThI U PACCY>KICHHUS JIJIsl pEIICHUS 3a/1aY;
OIICHUBATH BEPOSTHOCTH  PEATBbHBIX COOBITHIA;, COCTaBIISITh
BEPOATHOCTHYIO MOJIENTb M HHTEPIPETUPOBATH OTYyUYEHHBINA Pe3yIbTaT

VYMeHue onepupoBaTh IOHATHUSMHU: TOYKa, IpsAMasi, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JyY, BEJIWYMHA yIJa, IUIOCKUH yrodi,
JBYTPAaHHBIA Yroy, TPEXIpaHHBIA YToJ, CKpEIIMBAIOLIMECsS IpsAMBIE,
NapajuIeIbHOCTh U MEPHEHAUKYJISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXy NPSAMBIMH, YToJl MEXKIY HPSIMOH M IJIOCKOCTBIO, YTOJl MEXKIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JI0 IUIOCKOCTH, PACCTOSTHUE MEKITY
IPSIMBIMU, PACCTOSIHUE MEXKIY IJIOCKOCTSIMU; YMEHHUE HUCIIOJIb30BATh MIPH
pelleHnu 3a7ad M3ydeHHbIe (PaKThl U TEOPEMbl IUIAHUMETPHUH; YMEHHE
OLIGHUBATh pa3Mepbl OOBEKTOB OKPYXAIOLIEr0 MHpPA; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T€OMETPUYECKUX MOHITHH H
BEJIMYMH, PEIIaTh CB3aHHbIC C HUMH MIPAKTHUECKUE 3a/1a41

YMeHue onepupoBaTh MOHATUSAMU: IUIOIMIAAL QUIYpbl, 00bEM GUTYDBHI,
MHOTOTPaHHMK, ITPaBWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOTOTPAHHHUKA,
Ky0, mapajienenunen, Mpu3Ma, Nupamuia, (urypa M IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, 1ap, cdepa, miIomanb chepsl, IIOmaab
MOBEPXHOCTU MHPaMUbl, NMPU3MBI, KOHYycCa, IWIMHApPA, 00bEM KyOa,
IPSIMOYTOJIBHOTO TapajuleeNuIea, MUpaMUabl, MPU3MBbI, LWIMHIpA,
KOHYca, Ilapa, pa3BEPTKa MOBEPXHOCTH, CEUEHUSI KOHYyCa U IWJIMHIpA,
NapajuleJbHblE OCH WJIM OCHOBAHMIO, CEYEHHE I1apa, IUIOCKOCTb,
Kacaromasicss cepbl, IWINHAPA, KOHYCA; YMEHHE CTPOUTh CEUEHHE
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPBI U TIOBEPXHOCTH
BPALLEHUS, UX CEUCHMs, B TOM YHUCIIE C TOMOILBIO JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHATh CBOHCTBAa T€OMETPUUYECKUX (PHUTYP, CAMOCTOSATEIBHO
(GopMyIMpOBATE ONPEAEICHUS U3y4aeMbIX (PUIyp, BbIIBUIAaTh TUIIOTE3bI
0 CBOMCTBax M MpPHU3HAKAX F€OMETPUYECKUX (HUTyp, OOOCHOBHIBATH WIIH




ONpoBepraTh MX; yMEHHE TPOBOAMUTH Kiaccuukanuioo ¢Guryp 1o
pasIMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOAMMBIE JONOJHUTEIbHbIE
IIOCTPOEHUS
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YMeHue omnepupoBaTh IOHITHUSMHU: JIBUKEHHE B IPOCTPAHCTBE,
napajieNIbHbl NEPEeHOC, CUMMETPHUS Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MOAOOMS, MMOMOOHBIE (UTYpBI;, yMEHHE
pacrio3HaBaTh paBHbIE U MOJOOHBIE (UIYphl, B TOM YHCJIE B MPUPOJE,
UCKYCCTBE, ApXHUTEKType; HCIOJIb30BATH I'€OMETPUYECKUE OTHOILICHHS
IPU PEeLLICHUH 3a/]1a4; HAXOAUTh F€OMETPUYECKHE BETUYMHBI (JUIMHA, YIoJ,
I0Iaab, 00BEM) IPU PEIICHUH 33/1a4 U3 JPYTUX YUeOHBIX IPEIMETOB U
U3 peaJbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUYECKHE BEIUYHHBI
(mMHa, yroi, IUIomanb, 0O0BEM, IJIOMIANb MOBEPXHOCTH), HUCHOJB3YS
U3y4eHHbIe (OPMYJIBI U METOABI, B TOM YHUCIIE: IUIOIIA/b TOBEPXHOCTH
UpaMUIBI, TIPU3MBI, KOHYyCa, [MIMHIPA, IUIomaas chepsl; 00béM KyOa,
OpsSMOYTOJBHOIO Mapajjiesenunena, MUpaMHUIbl, MPU3MbIL, WIHHIPA,
KOHYCa, [I1apa; yMEHNE HaXOJUTh OTHOIIEHHE 00BEMOB MO00HBIX (HUTYP
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YMeHue onepupoBaTh MOHITUSIMU: NPSIMOYTOJIbHASL CUCTEMA KOOPIMHAT,
BEKTOP, KOOPAUHATHI TOYKH, KOOPAWHATHI BEKTOpa, CyMMa BEKTOPOB,
IIPOM3BE/ICHUE BEKTOpa Ha YHUCIIO, Pa3jIokKEHHE BEKTOpa Io Oasucy,
CKaJsipHOE MPOM3BEICHHE, BEKTOPHOE TMPOU3BEACHHUE, YroJl MEXIY
BEKTOpAMHU; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPJAUHATHBIA METO]
JUISL pelIeHHs] TEeOMETPUYECKMX 3aJad M 3a7ad APYTux y4eOHBIX
IIPEeIMETOB

13

VYMenue BbIOMpaTh MNOAXOAAIIMH METON JJIs pelIeHus 3aJaud;
[IOHUMAaHUE 3HAYUMOCTHM MATEMaTUKU B M3YYCHUU IPUPOIHBIX H
OOLIECTBEHHBIX IPOLIECCOB M  SIBICHUH; yMEHHME pAaclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMAaTHKU B HCKYCCTBE, YMEHUE IIPUBOAUTH
IIPUMEPBl  MATEMAaTUYECKUX OTKPBITMM POCCHHCKOM UM  MHUPOBOU
MaTeMaTU4YeCKOU HayKH




IHEPEYEHb 2JIEMEHTOB COIEPXAHWUSA, ITPOBEPAEMbBIX HA EI'D IIO
MATEMATHKE

Kona IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Yucna v BBIYUCICHUS

11 Harypasbnsle u niensie yucna. [IpusHaky JeIMMOCTH LIEIbIX YUCEI

12 Panmonanbupie yncna. OOBIKHOBEHHBIE W JIECATHYHBIC JIPOOH, MPOIECHTHI,
OCCKOHEYHBIC MTEPUOJINUECKHUE TPOOH

13 Apudmernueckuii  KOpeHb ~ HaTypaJibHOM  cremeHu.  [ledictBus  C
apugMEeTHIECKUMHU KOPHSIMH HATypaIbHOU CTCTICHH

14 Crenenp ¢ uenbiM nokazatesneM. CTeneHb ¢ palMOHAIbHBIM IIOKAa3aTENIEM.
CBoiicTBa cTENEHU

15 CuHyC, KOCUHYC ¥ TaHT€HC YHCJIOBOrO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHT€HC YHUCIOBOIO apryMeHTa

1.6 Jlorapudm uncna. [lecaTnyabple U HATypaJIbHbIEC JOTapuUPMBbI

JeiicTBuTenpHble uncna. ApupMeTHYecKUe omepanuu ¢ AeHCTBUTEIbHBIMU
1.7 yycinamu. [IpubnuxEHHbIE BBIYMCICHUS, IpPaBUJa OKPYIJIEHUS, NPUKUIKA U
OLICHKA Pe3yJIbTaTa BEIYNCICHUN

1.8 [IpeoOpa3zoBanHue BhIpaXKEeHUN

1.9 KommekcHsle uncna

2 YpaBHEHUs U HEpaBEHCTBA

2.1 [lenblie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHHS

2.4 [TokazarenbHble U TorapupMUUYECKUE YpaBHEHHS

2.5 [lenbie u 1poOHO-paIIOHATIEHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBeHCTBA

2.7 [TokazarenbHble U JIorapupMuUIecKie HEpaBEHCTBA

2.8 TpuroHomerpuyeckue HepaBeHCTBA

2.9 CucTteMbl 1 COBOKYITHOCTH YpaBHEHUH M HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Marpuiia cucTeMbl JMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULIbI

3 OyHKIHH U TpaduKh

31 @yHkuus, criocoos! 3ananus pyHkuun. ['paduk ¢pynkunu. Bzaumuo oopaTHble
¢byukiun. YétHble u Heu€THbIe pyHKIMU. [leproanueckue GpyHkunn
Ob6nactp ompeneneHuss ¥ MHOXKECTBO 3HaueHMH (QyHkumu. Hymu ¢yHkuunu.

39 [TpoMeXyTKH 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
MaxkcumyMbl 1 MUHUMYMBI (pyHKIIMH. HanOombiiee 1 HauMeHblIee 3HaUeHUE
(GYHKIMY Ha TPOMEKYTKE

33 Crenennas (QyHKIHS ¢ HATYpaJbHBIM U IeNBIM MoKa3ateneM. E€ cBoicTBa u
rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETeHU

3.4 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduKu

3.5 [oka3zaTenpHast u norapudmudeckas GyHKIHMH, UX CBOWCTBA U TpapUKU

36 Touku paspeiBa. AcuMOTOTH rpadukoB ¢(yHkuid. CBoHCTBa (YHKUIUH,

HENPEPHIBHBIX HA OTPE3KE




3.7

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs IOCIEA0BATEILHOCTEH

Apudmernueckass U TeoMmeTpuyeckas mnporpeccun. DopMmyna CIOXHBIX

3.8
MPOLIEHTOB

4 Hauana maTtemaTudeckoro aHaausa

4.1 [IpousBoanas ¢pynkuuu. [IponsBoaHbIe FMeMEHTAPHBIX (PYHKITHIA
[IpumeneHne MpoM3BOIHONW K MCCIENOBAaHHUIO (PYHKIMI HA MOHOTOHHOCTH U

4.2 IKCTpeMyMbl. HaxoxaeHne HanOoJbIIero 1 HAMMEHbIIETO 3HaYeHUs (PYHKITMU
Ha OTpE3Ke

4.3 [TepBooOpasnas. MuTerpan

5 MHOXeCTBa U JIOTHKA

5.1 MHOXeCTBO, Oriepaluu HajJ MHOKecTBamu. J(uarpammel Ditepa — Benna

5.2 Jloruka

6 BeposTHOCTB U cTaTUCTHKA

6.1 OnucarenpHas CTaTUCTUKA

6.2 BepositHOCTB

6.3 KomMOuHaropuka

7 ['eomerpus

7.1 @urypsl Ha INIOCKOCTH

7.2 [IpsiMble ¥ TJIOCKOCTH B MMPOCTPAHCTBE

7.3 MHororpaHHuKu

7.4 Tena v MOBEpXHOCTH BpAILEHUS

7.5 KoopaunaTsl 1 BEKTOpBI




MHUHUCTPETCBO NMPOCBEIEHUSI POCCUUCKOM DEJEPALIUN
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ITenarornucckuM CoBCTOM
ITpoToxon Ne 1
31 arrycra 2026r,
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yueOHOro Kypcy «BeposiTHOCTB U cTaTUCTHKA (YIJ1Yy0JIEHHBI YPOBEHb)»

qus yyamumxes 10 - 11 kimaccon

r. Boarorpan 2026



IHHOACHUTEJIbBHAS 3AIINCKA

VY4eOuslii kypc «BeposiTHOCTh U CTAaTUCTHKA» YIIIyOJIEHHOTO YPOBHS SIBISIETCSA MPOJOJKEHUEM U
pa3BUTHEM OIHOMMEHHOTO Y4YeOHOro Kypca YIIyOJEHHOTO YpPOBHS Ha YPOBHE CpPEIHEro OO0IIero
oOpa3oBaHus. Y4eOHbII Kypc npeaHazHaveH 1id GOPMUPOBAHUS Y YUAIIMXCS CTATUCTUYECKOM KYJIbTYPBI
Y IOHUMAaHUS POJIM TEOPUHU BEPOSITHOCTEM KaK MaTEMaTUYECKOI0 MHCTPYMEHTA JIJIsl U3YUYEHUS CITy4alHbIX
COOBITUM, BeIMYMH U TporeccoB. Ilpu u3ydeHun Kypca oOoramaroTcs MPEACTaBICHUS y4alluxcs o
METOJIaX WCCIEIOBaHUS HM3MEHYMBOTO MHpA, PA3BUBACTCS IMOHUMAHHWE 3HAYMMOCTH U OOIIHOCTH
MaTeMaTHUYECKUX METOAOB MO3HAHUS KaK HEOThEMJIEMOM 4acTU COBPEMEHHOI'O €CTECTBEHHO-HAay4HOTO
MHUPOBO33PEHUS.

Copepxanue y4eOHOTO Kypca HaIllpaBJIeHO Ha 3aKpeIyIeHHE 3HAHWM, MOTYYeHHbIX NMPU U3YYSHHUU
Kypca Ha ypOBHE OCHOBHOTO OOmIero 0Opa3oBaHMs, M HAa PA3BUTHE IMPEICTABICHHA O CIy4YalHBIX
BEJIMYMHAX U B3aMMOCBA3SX MEXAY HUMH Ha BAXKHBIX IPUMEPAX, CIOKETHl KOTOPBIX MOYEPIHYTHl U3
OKpy’Karomiero Mupa. B pesynprare y ydammxcs JOIDKHO cHOpMUpPOBAThCS MpECTaBIeHHE O Hanboiee
yOOTPeOUTENbHBIX U OOIIUX  MaTeMaTHYEeCKHMX  MOJENSAX, HCHOJIb3YEeMbIX  JUIS  ONMUCAHHS
AQHTPOIIOMETPUYECKUX U JeMOrpadUyYeCKUX BEIWYWH, MOTPEIIHOCTEH B pa3IMYHbBIE poja M3MEPEHUSX,
JUIUTEIHLHOCTH 0€30TKa3HOW paboThl TEXHMYECKUX YCTPOMNCTB, XapaKTEPUCTUK MACCOBBIX SIBICHHHA U
poreccoB B oOmiecTBe. YUeOHbIH Kypc SBIsieTCsl 0a30i UIsi OCBOCHUSI BEPOSTHOCTHO-CTATUCTHUYECKHX
METOJI0B, HEOOXOIMMBIX CIIEIIMATUCTAM HE TOJIBKO WHKEHEPHBIX CIIEHUATbHOCTEHN, HO TAK)KE COIUAIbHBIX
Y TICUXOJIOTHYECKHUX, IIOCKOJIEKY COBPEMEHHBIC OOIIECTBEHHBIC HAYKH B 3HAYUTEIIHHONW MEPE UCIIOIB3YIOT
anmnapat aHanu3a 0oJbIIMX AaHHBIX. [[eHTpanpHyI0 YacTh yd4eOHOTO Kypca 3aHUMaeT 00CYKACHHUE 3aKOHA
O0bIINX YnceN — QyHIaMEHTAIBHOTO 3aKOHA TIPUPO/IbI, UMEIOIIEr0 MaTeMaTHYECKyI0 (hOpMalIN3aluIo.

B cooTBeTcTBUM ¢ YKa3aHHBIMU LENSIMU B CTPYKTYpE Y4eOHOT0 Kypca « BepoSTHOCTh U CTaTUCTHKA
Ha yrayOn€HHOM YPOBHE BBIIENIEHBI OCHOBHBIE cOJep)KaTelibHble JIMHUHM: «Ciy4dailHble COOBITHUS U
BepOATHOCTH» U «Clly4aliHble BETUYHHBI U 3aKOH OOJBIITUX YHCEI.

[ToMUMO OCHOBHBIX JMHHH B y4e€OHBIH KypC BKJIIOUEHBI DJIEMEHTHI TEOpUU TpadoB U TEOPUU
MHO’KECTB, HEOOXOAMMBbIE JIJIS IIOJTHOLIEHHOTO OCBOCHUS MaTepuasa JaHHOTO y4eOHOTo Kypca U CMEXHBIX
MaTeMaTUYeCKUX YICOHBIX KyPCOB.

Copepxanne muHuN «Croy4aitHble COOBITHS U BEPOSITHOCTH CITY>KUT OCHOBOH sl (hOPMUPOBAHUS
MPEJICTABICHUIA O PACIpPENCICHUHA BEPOATHOCTEN MEXIYy 3HAUCHUSMH CIy4allHbIX BEJIMYHMH. BaxHyro
4acTb B OTOM COJEp)KaTeNbHOW JIMHUM 3aHUMAET H3Y4YEHHE T'€OMETPHYECKOro M OWHOMHAIBLHOTO
pacrmpeiesieHnii ¥ 3HaKOMCTBO C WX HENPEPHIBHBIMU aHAJIOTAMH — TIOKA3aTEeIbHBIM M HOPMaJbHBIM
pacrnpeneneHusIMH.

Tewmbl, CBSI3aHHBIE C HEMTPEPHIBHBIMU CITyYalHBIMHU BEJIMUMHAMH U PACTIPEICICHUSIMHU, aKIIEHTUPYIOT
BHUMaHUE yYaIUXCs Ha OMMCAaHUM U U3YUCHUHU CITYyYailHBIX SBJICHHUH C TOMOIIIBbIO HEMPEPBIBHBIX (DYHKITHIA.
OcHOBHOE BHUMAaHHE YCISIETCS MOKa3aTeIbHOMY i HOPMaJIbHOMY PacipeieICHUsIM.

B ydyeOHOM Kypce mpeaycMaTpuBaeTCsl O3HAKOMHUTEIBHOE M3YYCHHE CBS3U MEXKIY CIydalHBIMU
BEJIMYMHAMU W OIKCAHHUE ITOW CBSI3U C MOMOIIBI0 KOd(h(HIMEHTa KOPPENISIMH U €ro BBIOOPOYHOTO
aHajora. OTH JJIEMEHTBI COJIEpXKaHUsl Pa3BUBAIOT TeMy «/lnarpamMmbl paccemBaHUs», U3YUEHHYIO Ha
YPOBHE OCHOBHOTO OOIIero 00pa3oBaHus, 1 BO MHOTOM OIHMPAIOTCSl Ha CBEJEHUS U3 KypCOB airedpbl U
TE€OMETPHUH.

Emé omun smemeHT coaepikaHus, KOTOPBIM Mpejyiaraercs Ha O3HAKOMHUTEIHHOM YPOBHE —
MOCIIEOBATENHHOCTh CIIy4alHbIX HE3aBUCHUMBIX COOBITUN, HACTYMAIOMIMX B €IUHUILy BPEMCHH.
O3HaKOMJICHHE C PaCIpEICICHHEM BEPOSTHOCTEH KOJWYECTBA TAKMX COOBITUM HOCUT DPa3BHBAIOLIUN
XapakTep W SBISETCS AaKTyaldbHBIM JJisi Oyaymux aOWTYypHEHTOB, MOCTYHAIONIMX Ha Yy4eOHBIC
CHEIHaIbHOCTH, CBA3aHHbIE C OOLIECTBEHHBIMU HAyKaMH, ICUXOJIOTHEH U yIpaBICHUEM.

Ha nzyuenme yueOHOTO Kypca « BepoSTHOCTh U CTATUCTHKAY Ha yTIyOJICHHOM yPOBHE OTBOJIUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Henemio), B 11 kimacce — 34 vaca (1 yac B Hezerio).



COJEPKAHUE OBYYEHUA
10 KJIACC

I'pad, cBsa3HbI Tpad, myTn B rpade: ukibl u nenu. CTeneHb (BaIGHTHOCTh) BepIIUHEBL. ['padbl Ha
IIJIOCKOCTH. [lepeBbs.

Crny4JaifHble SKCIIEPUMEHTHI (OTBITHI) M CIIy4YalHbIC COOBITHSA. DJIeMEHTAPHBIE COOBITHS (MCXOIBI).
BeposiTHOCTB ciy4aifHOTO cOOBITHSA. BIM30CTh YacTOTHI U BEPOSTHOCTH cOOBITHI. CirydailHbIE OMBITHI C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSMU.

Onepanuu HaJ COOBITHSIME: TIEpeceUYCHNEe, 00beTUHEHHE, IIPOTUBOIOJIOKHBIE COOBITHS. J[narpaMmer
Ditnepa. opMmyiia CIOKEHUSI BEPOATHOCTE.

VYcioBHas BEpOSATHOCTh. Y MHOKEHUE BEPOSATHOCTEN. [lepeBo ciaydaitHoro skcniepumenta. opmyna
nosiHoi BepositHocTu. Dopmyia baiieca. HezaBucruMble coOBITHS.

bunaphblii citydaliHbIi onbIT (MCHbITaHUE), ycnex U Heyaada. HezaBucumbie ucnbitanus. Cepust
HE3aBHCHMBIX HCIBITAHUN a0 mepBoro ycmexa. [lepecranoBku u dakropuan. Yuciao couyeTaHHil.
Tpeyronbuuk Ilackans. @opmyna bunoma HeroToHa.

Cepus He3aBUCUMBIX UcTibITaHU bepHynnu. Ciy4aiiHblil BBIOOP M3 KOHEUHON COBOKYITHOCTH.

Canyuaiinas BenuuuHa. Pacnpenenenue BepostHocTell. [luarpamma pacnipeaenenus. Onepanuu Haj
CllyyallHbIMU BenuuuHaMu. bunaphas ciyuailiHas BenuuuHa. lIpumepsl pacnpeneneHuid, B TOM 4YHCIIE
reOMEeTpUYECKOe U OMHOMHUAJIBHOE.

CoBMecTHOE  pacmpejielieHHe  JIByX  CilydyalHbIX BenuuunH. Hes3aBucumble — ciyvailiHble
BEJIMYMHbL. MaTreMaTuuecKkoe 0XXHaHue ciay4yailHol BenuuuHbl (pactpenenenus). [Ipumepsl npuMeHeHus
MaTeMaTHYeCKOro OKUIaHus (CTpaxoBaHHUE, JoTepes). MaTeMaTHueckoe oXKuaanue OMHapHO ciryyaitHON
BEJIMYMHBI. Maremarndeckoe OXUAAHUE CYMMBbI CIy4YalHBIX BEJIMYMH. MaTeMaTH4ecKoe OKHMIAHHE
reOMEeTPHUECKOro 1 OMHOMHUAIBHOTO paclpeieleHuH.

Jlucniepcuss M CTaHIapTHOE OTKJIOHEHWE CllydallHOM BennuuHbl (pacnpenenenus). Jucnepcus
OMHapHOM ciyuyailHON BelMYMHBI. MaTeMaTudyeckoe OXKHJaHUE MPOU3BENEHUS U JUCIEPCUS CYyMMBbI
HE3aBHCUMBIX CIIy4alHbIX BelIMuuH. Jlucmepcus U craHAapTHOE OTKJIOHEHHE OWHOMHAIbHOTO
pactpenenenus. lucnepcus ¥ CTaHAAPTHOE OTKIOHEHUE F€OMETPUYECKOTO PaCIIpECIICHHUS.

11 KJIACC

HepaBenctBo YeObiméBa. Teopema YeObiméBa. Teopema bepnysum. 3akoH OOJBIIMX YHCEI.
Br16opounslit MeToa uccienoBanuii. Beibopounsie xapakrepucTuku. OLieHUBaHUE BEPOSITHOCTH COOBITUS
10 BBIOOPOYHBIM JaHHBIM. [IpoBepka mpocTelmx runoTe3 ¢ NOMOIIbIO U3yUE€HHBIX paclpeleIeHHH.

HenpepeiBHble  ciydaiiHple  BenuuuHbl. [lpuMmepsl. @yHKIUSA IUIOTHOCTH  BEPOATHOCTH
pacnpenenenus. PaBHOMepHOE pacnpeieIeHHe U €ro CBOMCTBA. 3a/lau, MPUBOASIIME K TOKA3aTEIbHOMY
pacnpeneneHuto. 3ajaudd, MPUBOAAIIME K HOpMalbHOMY pacnpeaeneHuto. DyHKIUSA IIIOTHOCTH
BEPOATHOCTH II0Ka3aTeJIbHOTO pacnpeieneHusi, (QYHKIHS IJOTHOCTH BEPOATHOCTH HOPMAaJIbHOTO
pacnpenenenns. @yHKIMA MJIOTHOCTH U CBOMCTBA HOPMAJILHOTO PaCIpEEIICHNUS.

[TocnenoBarenbHOCTh OJMHOYHBIX HE3aBUCUMBIX COOBITUH. 3a/1auul, IPUBOAIINE K pACIPEIEICHUIO
Ilyaccona.

Koapuanus nsyx ciayuaiiHeix BenuuuH. Kosdduument nuueinoi koppensuuud. CoBMeCTHBIE
HaOMIOACHUsT JIBYX BelMMYMH. BbIOOpouHBI K03 (UIMEHT Koppensuuu. Pasnnune Mmexay JIMHEHHON
CBA3BIO M IPUUMHHO-CIIECTBEHHOM CBA3bI0. JIMHENHas perpeccus, MeTo HAMMEHbIINX KBAaJPATOB.



ILTAHUPYEMBIE PE3YJIbTATbI OCBOEHMSI YYEBHOI'O KYPCA «BEPOATHOCTDb U
CTATUCTUKA» (YIVYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpa:kaaHCcKOro BOCIUTAHUSA:

c(OPMUPOBAHHOCTh TPAXKIAHCKON TO3UIMH OOYYArOMIerocss KaK aKTHBHOTO M OTBETCTBEHHOIO
YJIeHa POCCHUMCKOTO OOIIeCcTBa, IPEACTABICHHE O MAaTeMAaTHYEeCKMX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYDP, SBJICHUN, MPOLEAYP IPakIaHCKOT0 00111ecTBa (BEIOOPHI, OIPOCHI U IPYTO€), YMEHHE
B3aUMOJICHCTBOBATH C COIIMAIBHBIMA HHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIIUSIMH U Ha3HAYCHHEM;

2) NaTPMOTUYECKOT0 BOCIIMTAHMSL:

c(OPMUPOBAHHOCTh POCCHUICKOM TPakJaHCKOH HWIACHTUYHOCTH, YBAKEHUS K MPOLUIOMY H
HACTOSIIEMY POCCUHMCKOM MAaTEMAaTHUKH, LEHHOCTHOE OTHOLIEHHE K JOCTHKEHHUSIM POCCUHCKUX
MaTeMaTUKOB M POCCUKMCKOM MaTeMaTHU4eCKOM IIKOJIbI, MCIOJIb30BaHUE 3TUX JOCTHIKEHHM B JPYTHUX
HayKaX, TEXHOJIOTHSIX, Cepax SIKOHOMHKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUE JyXOBHBIX IIEHHOCTEM POCCHUUCKOrOo Hapoaa, CPOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHHUs, 3TUYECKOIO MOBEJEHHUA, CBSI3aHHOIO C MPAKTHYECKUM MPUMEHEHUEM JTOCTHXKEHHI HayKu U
JeSATEIIbHOCThIO YY4EHOT0, 0OCO3HAHWE JIMYHOTO BKJIAJa B TIOCTPOCHUE YCTOMYMBOTO OYAyIIETo;

4) 3¢TeTHYECKOIr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYAs DCTETUKY MATEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PelIeHUH, paccyKIeHUH, BOCIPUUMUYUBOCTh K MATEMAaTHUECKUM aCIeKTaM Pa3iInuHbIX
BHJIOB UCKYCCTBA;

5) ¢pusuveckoro BocnuTAHMSA:

c(hOpMUPOBAHHOCTh YMEHHUSI TPUMEHSITh MaTeMaTU4YeCKHe 3HAHUS B HWHTEpecax 3J0pPOBOTO M
Oe3omacHOro 00pasza KH3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pPOBBIO (30pOBOE MHTAHHE,
cOaaHCUPOBAaHHBIA PEXUM 3aHATUH M OTIbIXa, pEryjsipHas (u3nueckas aKTUBHOCTH), (PU3NYECKOE
COBEPILIEHCTBOBAHUE MPHU 3aHATUAX CIOPTUBHO-03JOPOBUTEILHOMN JESTEIBHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYHdy, OCO3HAaHHE IIEHHOCTH TPYIONIOOUS, WHTEpeC K pa3iIudHbIM cdepam
PO eCCUOHAIIBHON JIEATETHLHOCTH, CBI3aHHBIM C MAaTEMAaTUKON M €€ MPUIOKEHUSIMU, YMEHUE COBEPIIATH
OCO3HAaHHBIH BEIOOp OyayIiel npodeccuu 1 peanrn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE MJIaHbI, TOTOBHOCTH
M CIOCOOHOCTh K MAaTeMAaTHYE€CKOMY OOpa30BaHHUIO M CaMOOOPA30BAHMIO HA MPOTSDKCHWHM BCEH KU3HH,
TOTOBHOCTb K AKTUBHOMY YUYacCTHIO B PEUICHUU MPAKTUYECKHUX 3a/1a4 MaTEMAaTUUYECKON HAIPaBICHHOCTH;

7) IKOJIOTrM4Y€eCKOr0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTH IKOJIOTUYECKON KYIbTYphl, TIOHUMAHUE BIHUSHHS COIUATHHO-IKOHOMHUYECKUX
MPOIIECCOB Ha COCTOSIHHE TPUPOJHONW M COIMAIBHOM CpeIbl, OCO3HAHWE TI00abHOTO XapakTepa
AKOJIOTHUECKUX TPoOJieM, OpHEHTAllUS Ha MPUMEHEHHE MaTeMAaTUUECKUX 3HAHUU AJs pelieHus 3a7ad B
00JIaCTH OKpYXaloIel Cpe/ibl, TJIaHUPOBAHUE MOCTYIKOB M OIEHKH WX BO3MOJKHBIX TOCIEICTBHH IS
OKpPY’KaloIleH cpepl;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 00IIECTBEHHOM IPAKTUKH, TOHUMAaHUE MATEMAaTHUIECKON HayKH KaK C(hephl UeJIOBEUECKOM ACATEIHHOCTH,
3TanoB €€ pa3BUTHS M 3HAUUMOCTU JJIA Pa3BUTHUSI LUBWIM3ALMHU, OBJAJCHUE SI3bIKOM MaTEMaTHUKH U
MAaTeMaTU4YECKON KYyJIbTYpOH KaK CpPEICTBOM IO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIATH MPOEKTHYIO U
HCCIIEA0BATENbCKYIO ACSITENHLHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.



METAIIPEJMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE yUeOHbIe JeiicTBUS

ba3oBble Jiornueckue 1eMCTBUA:

BBISIBJISITH M XapaKTePU30BaTh CYLIECTBEHHbIE MPU3HAKU MATEMaTUYECKUX OOBEKTOB, MOHATHUH,
OTHOIICHUN MEXTy MOHITUSIMH, ((OPMYITHPOBATH ONPEACICHUS OHIATUN, YyCTaHABINBAThH CYIIECTBEHHBIN
MpHU3HAK KJIacCU(pUKALMU, OCHOBAHUS 17151 0000IIEHUS U CPABHEHUSI, KpUTEPUU TPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (OPMYJIIUPOBATh H  MPEOOpPa3OBHIBATH  CYXACHHUS: YTBEPAUTEIbHBIE U
OoTpHULaTeNIbHbIE, AMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTHUBOpeYUs: B (hakTax, JaHHBIX,
HAONIOJICHUSAX W YTBEPXKACHUSX, IMpeajaratb KpPUTEPUH IS BBIABICHUS 3aKOHOMEpPHOCTEH W
IIPOTUBOPEUUI;

Jenatb BBIBOJABI C KCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX M HHIYKTHBHBIX
YMO3aKJIFOUEHUH, YMO3AKITIOUCHUH 0 aHAJIOTUH;

MPOBOAUTh CaMOCTOSITENIBHO JIOKA3aTebCTBA MAaTEMaTHYECKUX YTBEPKACHUM (TpSAMbIE W OT
MIPOTUBHOTO), BBICTPAWBATh ApryMEHTAIMIO, MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE CY>KJCHHS U BHIBOJIBI;

BEIOMpaTh CIOCOO pelreHus y4eOHOH 3amaum (CpaBHHUBAaTh HECKOJIBKO BAPUAHTOB pEIICHHUS,
BBIOMpaTh HanboJIee MOAXOISAIINIA ¢ YYETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/ibCKue AeCTBUS:

HCIOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATEIbCKUI HHCTPYMEHT MO3HaHMUs, POPMYITUPOBATH BOIIPOCHI,
(buKcHpYOIIHEe TPOTUBOPEUHE, MTPOOJIeMy, YCTaHABIMBATh HCKOMOE M JIaHHOE, (DOPMHPOBATH THUIIOTE3Y,
apryMEHTHUPOBaTh CBOIO MO3UIINIO, MHEHUE;

MPOBOJIUTH CaMOCTOSITEIFHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, HUCCIEIOBAaHUE 1O YCTAaHOBJICHHIO
O0COOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBJICHHUSA, MPOIIECCa, BBIIBICHHIO 3aBUCHUMOCTEH MEXIy
00BbeKTamMu, SIBJICHUSIMU, TTPOIIECCAMH;

CaMOCTOSITENNFHO (hOPMYIHpPOBaTH 000OIIEHUST M BBIBOJABI MO pe3ylbTaTaM MPOBEIEHHOTO
HaOIIOJICHUs, HCCIEOBaHUs, OIEHUBATh JOCTOBEPHOCTH IMIOJYUYEHHBIX pe3yJbTAaTOB, BBIBOJOB U
0000I1IeHHI;

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, a TAKXKE BBIABUTATH MPEATOIOXKEHHUS O €ro
Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanueii:

BBISBJIATH Ae(PUIIMTHI HHPOPMAIUH, TaHHBIX, HEOOXOAMMBIX JJIsi OTBETA Ha BOMIPOC U JUIS PEIICHHUS
3a/1a4u;

BBIOMpATh UHPOPMAIUIO U3 UCTOUHUKOB PA3IMYHBIX THUIIOB, aHATH3UPOBATh, CHCTEMAaTU3UPOBATh U
WHTEPIPETUPOBATH MHPOPMAIIUIO PA3IMYHBIX BUI0B U (DOPM TIpeICcTaBIICHHUS;

CTPYKTYypUpOBaTh HH(MOPMAIINIO, TPEACTaBIATh €€ B pa3IUYHBIX (opMax, HILTIOCTPUPOBATH
rpaduyecku;

OILICHUBATh HAAEKHOCTh MH(DOPMAIIMH IO CAMOCTOSATENHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIE YHHBeEpPcaIbHbIe YueOHbIE elicTBUS

OO0uenne:

BOCIIPUHUMATH U (OPMYIHUPOBATH CYXkJICHUS B COOTBETCTBUU C YCIOBHSIMH U LIETSMHU OOIIEHUS,
SICHO, TOYHO, TPAaMOTHO BBIP@KaTh CBOIO TOYKY 3pEHHUS B YCTHBIX M NHCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHSI 110 XO/1y PeIICHHs 3a/1a4i, KOMMEHTHUPOBATh MOyYEeHHBIH PE3yIIbTaT;

B X0Jie 00CYXKIICHHsI 33]]aBaTh BOIPOCHI TI0 CYIIECTBY OOCYXIaeMOW TeMbI, TPOOIEMBI, pemacMoi
3a/laud, BBICKA3bIBaTh WJCH, HAIICJICHHBIE HA TIOUCK PEIICHUsS, COIMOCTABISATH CBOM CYXICHHUS C
CYXICHUSIMH JIPYyTUX YYACTHUKOB IMAIIOTA, OOHAPYKUBAThH PA3IMUUE U CXOJICTBO TO3HIINH, B KOPPEKTHOM
dbopMe hopMyITHPOBATH PA3HOTIACHS], CBOU BO3PAKEHUS;



NIPEICTABIIATE  PE3yJibTaTbl PELICHMSA  3aJayd, OKCIIEPUMEHTAa, MCCICAOBaHUs, IIPOEKTa,
CaMOCTOSITENILHO BBIOMpPATh (OpPMAT BBICTYIUICHHS C Y4€TOM 3a7ad Mpe3eHTAllMH M OCOOEHHOCTEH
ayAUTOPUH.

PeryasiTuBHble yHHBepcaJbHbIE y4eOHbIe JeiicTBUS

Camoopranu3anus:

COCTaBJISITh TUIAH, AJITOPUTM PEUICHUS 3aJ1a4H, BBIOUPATh CIIOCO0 PEIICHUs ¢ YYETOM MMEIOLITUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BAPUAHTHI PEIICHUI C
y4ETOM HOBOM MH(OpMaITUH.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:

BJIQJICTh HABBIKAMHU TI03HABATEIBHON pedIeKCHMM KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBHA U
MBICJIUTEIIHBIX TPOIIECCOB, WX PE3YJbTaTOB, BIAACTh CIOCOOAMH CaMOMIPOBEPKH, CAMOKOHTPOJIS
Ipolecca 1 pe3yJibTaTa pelieHusl MaTeMaTHYeCKON 3a/1auH;

MPEABUICTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPH PEIICHUU 3a]]a4H, BHOCUTh KOPPEKTUBHI B
JeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, TAHHBIX, HAACHHBIX OLIUOOK, BBISBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJM U YCJIOBHSIM, OOBSCHATh MPUYUHBI JTOCTHUKEHUS WITH
HEJOCTUKECHHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOIUTh OLINOKY, AaBaTh OIIEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHaA 1eITEJIbHOCTD:

MMOHUMATh U HUCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U MHAUBHUAYAIBbHON pabOThl PU PELICHUH
y4eOHBIX 3aJ1a4, MPUHUMATh IeJIb COBMECTHOW JEATEIHHOCTH, TUIAHUPOBATh OPTaHU3AIHI0 COBMECTHOM
paboThl, pacpeaensTh BUABI padoT, TOrOBapUBaThCs, 00CYKAATh MPOIIECC U PE3yIbTaT paboThl, 000011aTh
MHEHHS HECKOJIBKUX JIIOCH;

y4acTBOBATh B IPYNMOBHIX (popmax paboTsl (00CYKIeHHs, 0OMEH MHEHUMN, «MO3TOBBIC IITYPMbBD) U
WHBIE), BBITIOJIHITH CBOIO YaCTh PAOOTHI U KOOPMHUPOBATH CBOM JIEUCTBUS C APYTHUMH YJICHAMU KOMaH/IbI,
OILIEHUBATh Ka4€CTBO CBOETO BKJIa/1a B OOIIUI MPOAYKT IO KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMU
B3aHUMOJICHCTBUSL.

HNPEAMETHBIE PE3YJbTATDBI

K xomniry 10 kiaacca o0ydaromuiicss HAy4YnTCA:

cBOOO/IHO OMIEPUPOBATH MOHATUSAMU: Tpad, TIIOCKU rpad, CBSI3HBINA rpad, MyTh B rpade, 1emb, HUKI,
JIEpEBO, CTENIEHb BEPILINHBI, JIEPEBO CIyYallHOTO 3KCIIEPUMEHTA;

CBOOOJHO ONEpPHPOBATh MOHATUSAMH: CIy4YalHbBIM SKCIepUMEHT (OMbIT), CilydaiiHoe COOBITHE,
AJIEeMEHTapHOE ciiyyaifHoe cOoObITHE (3JIEMEHTAPHBIN MCXO]) CIIy4allHOTO OIbITa, HAXOAUTh BEPOATHOCTH
COOBITHI B OMBITAX C PABHOBO3MOXHBIMU JJIEMEHTAPHBIMHU COOBITUSIMU;HAXOAUTh U (HOPMYIHUPOBATH
cOOBITHS: TIEpeceueHue, OOBEAMHEHUE [AHHBIX COOBITHH, COOBITHE, MPOTHUBOMOJIOKHOE JTaHHOMY,
WCIIONb30BaTh JAMAarpaMMmbl Jiiepa, KOOPAMHATHYIO MNPAMYIO U pPELIEHUs 3aJad, IM0JIb30BaThCs
(bopMyII0ii CIIOKEHUS BEPOSITHOCTEH JIsl BEPOSITHOCTEH IBYX U TPEX CIIy4alHbBIX COOBITHIA;

OIIEpUpPOBaTh TOHATUSMU: YCIOBHAas BEPOSTHOCTb, YMHO)XEHHE BEPOATHOCTEW, HE3aBUCUMBIE
COOBITHS, JIEPEBO CIYYalHOrO SKCIIEPUMEHTA, HAXOAWTh BEPOSITHOCTU COOBITHH C MOMOIIBIO MpaBHIIa
YMHOXXEHUS, JiepeBa CIIy4aiiHOro OIbITa, UCI0JIb30BaTh (hOpMyIy MOJTHON BeposaTHOCTH, (popmyiy Baiieca
MIPYU pELlIeHUN 3a/1a4, ONpPeAeATh HE3aBUCUMOCTh COOBITHH M0 (hOpMyJie U 10 OpraHU3aluu CIy4yaitHOro
9KCIIEPUMEHTA;

MPUMEHSTh W3YYEHHbIE KOMOMHATOpHbIE (POPMYJIbl AJIsi MEPEUYUCTICHHUS 3JE€MEHTOB MHOXECTB,
AJIEMEHTAPHBIX COOBITUH CIIy4aifHOTO OIBITa, PEIICHHs 33434 10 TEOPUHM BEPOSTHOCTEH;CBOOOAHO
ONEpUPOBAThH MOHATUSAMU: OMHAPHBIN CIy4dailHBIA ONBIT (UCIBITAHKE), YCIIEX U HeyJada, He3aBUCHMbIE
UCTIBITAHUS, CEPUS UCIIBITAHUN, HAXOIUTh BEPOSITHOCTU COOBITUI: B CEPHH MCIIBITAHUI 10 IEPBOTO ycIiexa,
B CEpUM WCTBITAaHUM bepHymin, B OIBITE, CBA3aHHOM CO CJIydYallHBIM BBIOOPDOM U3 KOHEYHOH
COBOKYITHOCTH;



CBOOOJHO ONEpUpPOBAaTh MOHATUAMU: CilydaiiHas BEJIMYMHA, PpacHpeesieHue BEpOATHOCTEH,
auarpamMma  pacipenelieHusi, OWHapHas ClydyaiiHas BEJIMYMHA, TEOMETPUYECKoe, OMHOMMAIbHOE
pacripeJiesieHue;

OIIEpUPOBATh MOHATUSIMH: COBMECTHOE PACIpENEIeHHUE JIBYX CIydallHbIX BEJIMYMH, UCIIOJIb30BATh
TaOJIUIy COBMECTHOIO paclpe/ieeHus IBYX CIIydaiHbIX BEJIMYMH JUIs BBIICICHUS pacpeieIeHNs KaKa0i
BEJIMYMHBI, OIpPEICIICHUs] HE3aBUCUMOCTU CIyYalHBIX BEIMYHH;CBOOOIHO OIEPHPOBATH IOHATHEM
MaTeMaTHYeCKOr0  OKUAAHUS  CIy4alHOM BeJWYMHBI (paclpenerneHus), IPUMEHSITh CBONCTBA
MaTEMaTHYECKOr0 OXKMJAHUS I[P PELICHUM 337ad, BBIUMCIATH MAaTEMAaTHUYECKOE OXKUIAHHE
OMHOMMAJIBHOT'O U FEOMETPUUECKOTr0 pacIipeesieHuil;

cBOOO/IHO ONIEpUPOBATh MOHATUSMU: UCIIEPCUS], CTAHJAPTHOE OTKJIOHEHHUE CIIy4ailHON BEIUYMHBI,
IIPUMEHSATh CBOMCTBA IUCIIEPCUH CIIyYaiiHOM BEIMYMHBI (paclipelesIeHus ) IPU PELICHNH 3a/]a4, BBIYUCIIATh
JUCIIEPCUIO U CTaHAAPTHOE OTKIIOHEHHNE N€OMETPUYECKOr0 M OMHOMHUAIILHOIO PACIPEACICHUI.

K xonmy 11 kiaacca oOyyaronuiicss Hay4uTCs:

BBIUUCIIATh BBIOOPOYHBIE XapAKTEPUCTUKU IO JAHHOW BBIOOPKE U OLIEHUBATh XapPaKTEPUCTUKU
IeHEpaJbHONM COBOKYITHOCTH JaHHBIX IO BBIOOPOYHBIM XapakTepucTukam. OILleHHBaTh BEPOSATHOCTH
COOBITHI W  TPOBEPATh MPOCTEHIINE CTATUCTHYECKHWE THUMOTE3bl, IMOJIB3YSACh  H3YYEHHBIMHU
pacrpeieNeHusIMHY;

IIPUBOJIUTH MPUMEPHI 33/1a4, IPUBOAAIIMX K IOKA3aTEIbHOMY paclpeesieHuIO, 3a1a4, IPUBOISILINX
K HOpMaJlbHOMY pacrnpenenenuto. OnepupoBaTh MNOHATHAMM: (YHKIMS IJIOTHOCTH BEPOSTHOCTH
MOKA3aTeIbHOTO pacIpeaesieHus,, (YHKIUS IUIOTHOCTH BEPOSTHOCTH HOPMAIBHOTO pacIpeAeICHHS,
(GyHKIMS IVIOTHOCTU U CBOMCTBAa HOPMAJIHOTO PAaCHpe/ieNICHH S,

orpenenats K03 puimenT mMHeHON KOppemsiiny, BHIOOPOYHBINA KOA(PPHUIIMEHT KOPPEISAIIUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
N HanmenoBanu KounyecTrBo yacos IIporpammuoe  Xapakrepucr
n;_) e pa3ienoB H Bee KounTpoun IpakTuuec coaep:kanue HKa DJIEeKTPOHHbIE (uudposrbie)
- TeM ‘o HbIE KHe paboThi ACATCIbHOCTH o0pa3oBaTe/ibHbIE PeCypchl
NPOrpaMMblI padoThI y4auuxcs
I'pad, cBssubiii  IlpencraBisaTh https://sbereducation.ru/?ysclid=mvancc6hz9
rpad, 00BEKTHI u 470520097
NPEACTABICHUE  CBSI3M  MEXAY
3a1a4u C  HUMH c
MIOMOIIBIO MIOMOILBIO
rpaga. Crenenp  rpada,
(BaJICHTHOCTB) HAXOJUTh IMyTH
BEPIIHHBI. MEXIy
IIyte B rpade. BepmIMHAMH
Hernu u nuxnsl.  rpada.
I'padst Ha  Beigenars B
IIJIOCKOCTH. rpade uenu u
1 ONEMEHTHI 3 Hepeso LUKJIBL.
Teopuu rpadoB CIIy4aitHOTO Ctpouth
JKCIIEPUMEHTA JIEPEBO 1o
OTHMCAHUIO
CIIy4alHOT O
OTIbITA,
ONMCHIBATh
CIy4JaitHbIe
COOBITHS B
TepMHHAaX
nepesa. Pematp
3a1a4u c
MIOMOUIbIO

rpadoB




Crnyvaitabie
OIIBITEHI,
CIIy4JaiiHbIe
COOBITHSA u
BEPOSTHOCTH
COOBITHH

Cryuaiinbie
9KCIIEPUMEHTHI
(ombITHI) u
CIIy4JaifHbIe
COOBITHSI.
DJIeMEeHTapHbIe
COOBITHS
(ucxompi).
BepositHOCTB
CIIy4ailHOTo
COOBITHSI.
Beposarnoctu
coObITUI B
OTIbITaxX c
PaBHOBO3MOKH
BIMH
3JIEMEHTaPHBIM
Y COOBITUSIMU

Broinenars "
OITHCHIBATH
CIIy4aiiHbIe
COOBITHS B
CIy4ailHOM
OIIBITE.
®opMynupoBar
b YCIIOBHS
MIPOBEICHUS
CIy4yalHOTO
OITBITA.
Haxomuts
BEPOSITHOCTH
COOBITHI B
OIIBITaX c
PaBHOBO3MOKH
BIMH
3JIeMEHTapHBIM
W UCXOJaMHU

https://sbereducation.ru/?ysclid=mvancc6hz9
470520097

[Tepeceuenue, Hcmons30BaTh https://sbereducation.ru/?ysclid=mvancc6hz9

o0beTMHEHNE JMarpaMMbl 470520097

MHOXECTB U Oujepa "
Onepanuu Hajg N

coOBITHI, BepOaIbHOE
MHOKECTBaMU

MPOTHBOMOJIOXK  OINHUCAHHE
U COOBITHSIMHU. N

Hble COOBITHS.  COOBITUH  TIpHU
Cnoxenne H

dopmyna BBITTOJTHEHUH
YMHOXEHHUE .

. CIIOKEHUS omepanuil  Haj

BEPOSITHOCTEH. .

BEPOATHOCTEMN COOBITHUSAMH.
YcnoBHas

YcaoBHas OneHuBaTh
BEPOSITHOCTb.

BEPOSITHOCTb. M3MCHECHHUE
HezaBucumnie N

YMHOKEHUE BEPOSITHOCTEN
COOBITHS . N

BEpPOSITHOCTEH. COOBITHI o

dopmyna Mepe

YCIIOBHOM HACTYTUICHHS




BEPOSITHOCTH. JIpyrux
dopmyna COOBITUI B
IIOJIHOU CIIy4allHOM
BEPOSITHOCTH. onslTe. Pemarp
dopmyiia 3aJa4d, B TOM
baiieca. qyucIie c
HesaBucumslie HCIIOJIb30BAHUE
COOBITUSA M JepeBa
CIIy4aitHOTO
ombITa, hopMyI
CIIOKEHUS u
YMHOKEHUS
BEPOSITHOCTEN
Kombunatopuo = ®opmymnuposar | https://sbereducation.ru/?ysclid=mvancc6hz9
e NMpaBWJIO b U JOKa3piBaTh =~ 470520097
YMHOKEHHUS. KOMOMHATOPHBI
IlepecranoBkH e (baxThI.
n ¢akropuan. HcnonbszoBaTh
Yucno [IPaBUIIO
COYETaHHM. YMHOXXEHHUS,
Tpeyronbauk U3Yy4YECHHBIE
[Tackais. KOMOMHATOPHBI
ONEeMEHTHI ®opmyna e popMyIIbI s
KOMOMHATOPUK O6uHOMa MIEPEUYHCIICHUS
u Herotona AIIEMEHTOB
pa3IMYHbIX
MHOJECTB, B
TOM YyucIie
AJIEMEHTaPHbBIX
COOBITHH B
CIIy4allHOM
OIIBITE.
ITonb3oBarbcs

dbopmynoii




TPEYTrOJILHUKO
M Ilackanga misa
onpeeaeHus
qucna
COYETAHUM.
[IpumensTH
opmyiry
OnHOMa
Hprorona s
npeoOpa3oBaHH
sl BBIDQXKCHU N

Cepun
IIOCJICIOBATENb
HBIX
HUCITBITAaHHH.
HcnerTanus
bepnysnu.
CiyuaiiHblii
BBIOOD u3
KOHEYHOM
COBOKYITHOCTH

bunapHs1i
CITy4alHbIN
OTIBIT
(ucnpiTaHME),
ycnex u
HeyJaya.
He3zaBucumebie
WCTIBITAHUA.
Cepus
HE3aBUCHUMBIX
HUCHIBITAaHUU 10
IIEpPBOTO
ycnexa. Cepus
HE3aBUCHUMBIX
HCTIBITAHU I
bepuymn.
CityyaliHbIi
BBIOOp u3
KOHEYHOM
COBOKYITHOCTH.
[IpakTrueckas
paborta c
HCIIOJIb30BAHHE

Pa36uBarn
CJIOJKHEBIC
AKCIEPUMEHTBI
Ha OTJEIbHBIC
HWCIIBITaHMS.
Pemartr 3amaun
Ha TIOUCK
BEPOSATHOCTEMN
CcOOBITHI B
cepuu
HUCIBITAaHUN 10
IIEPBOIO yCIexa
U B cepusx

WCIIBITAHUI
bepnyinu, a
TaKxke B
OIBITax co
CIIy4alHbIM
BbIOOpOM U3
KOHEYHOU
COBOKYITHOCTH
c
HCIIOJIb30BaHUE

https://sbereducation.ru/?ysclid=mvanccé6hz9
470520097




M DJICKTPOHHBIX
TaOJINLI

M
KOMOWHATOPHBI
X (akToB U
dbopmyn, B TOM
quciae B XOJe

MPaKTUYECKOU
paboTsI c
MIPUMEHEHUEM
CTaH/IapTHBIX
byHKIUH
Crnyyvaiinas OcBauBatb https://sbereducation.ru/?ysclid=mvancc6hz9
BEJIMYMHA. TIOHSTHS: 470520097
Pacnpenenenne  ciyvaiiHas
BEPOSITHOCTEM. BEJIMYNHA,
Juarpamma pacupeneneHue
pacripeneneHust Tabnuia
.Onepanuu HaL ~ pacnpeneneHus
CIIy4aiHBIMHU ,  JuarpaMma
BEJIMYMHAMU. pacnpeneneHus
[Ipumepsr Haxonuts
Ciryaainie pacnpeneseHnii  3HauyeHUs
BemMuMHbl w14 ]USHHap Hast - CYMMBI "
ciiyyaiiHas IIPOU3BEECHUS
pacnpeneneHus .
BEJTMYMHA. CITy4aiHbIX
I'eomeTrpuueck BEJIMYMH.
o€ Crpouts
pacmipenienenue  OMHapHbIE
. pacnpezeneHus
buHOMuManbHOE = MO  ONHUCAHUIO
pacrmipeieieHne =~ COOBITHI B
. CIIy4alHbIX
Maremarnueck OIBITAX.
oe oxupanue  CTpouTh 51
CITy4aiiHOM pacro3HaBaTh




BCIUYHHEI.
CoBMecTHOE
pacnpeneieHue
JIBYX
CIIy4alHBIX
BEJIUYMH.
HezaBucumbie
CllyyaliHbIe
BCJIMYUHBL.
CBolicTBa
MaTeMaTUIEeCKO
I0 OKHMIAHUS.
MaremMaTudeck
oe  OXXHJaHHE
OuHapHOI
CIly4anHOMI
BCJIUYHHEI.
MaremMaTuueck
o¢  OXHJIaHUE
F€OMETPUUYECKO
ro i
OMHOMHMAIIBHOT
o
pacrpeneieHu
. Hucnepcus n
CTaHJapTHOE
OTKJIOHCHHE.
Hucnepcus
OuHapHOM
CIly4anHOMI
BEIIMYHHBI.
CsoiicTBa
JIMCTIEPCHH.
MarteMaTu4ueck

r€OMETPUYECKO
e "
OMHOMHUAIIEHOE
pacrpeneneHust
Pemarn
3aJ1a9u Ha
BBIYMCJICHHC
MaTeMaTH4ecKo
I0 OXKHJIaHUS.
Crpouth
COBMECTHEIC
pacrpeeneHus
N3yuats
CBOMCTBa
MaTeMaTU4eCcKO
ro OXHIAHUS.
Pemarr 3amaun
c IMOMOIIIBIO
M3yUYEHHBIX
CBOICTB. Ilo
W3yYEHHBIM
bopmynam
HaXOJIUTh
MaTeMaTHYCCKH
e OXKUTaHUS
CIIy4alHbIX
BEJIMYUH,
HMEIOITUX
T€OMETPUUYECKO
e H
OMHOMUAJIBHOE
pacrnpeneneHus
OcBauBarthb
ITOHSTHS:




OBILIEE
KOJIMYECTBO
YACOB
[TIPOTPAMME

1o

34

0€  OXHJIaHHE
MIPOU3BEICHUS
U Jucrepcus
CYyMMBI
HE3aBUCHUMBIX
CITy4alHBIX
BEJIMYUH.
Hucnepcus
OMHOMHAIBHOT
0
pacrpeneneHus
. IIpakTrueckas
paborta c
HCIIOJIb30BAHUE
M 3JIEKTPOHHBIX
TabIuUIl

JicIiepcusi,
CTaHJapTHOE
OTKJIOHCHHEC
CIIy4aitHOM
BCIIMYUHLI.
Haxonutb
JIUCTIEPCHUIO 110
pacnpeneneHu
10. N3yuats
CBOMCTBa
nucnepcuu. Ilo
M3YYCHHBIM
dbopmytam
HaXOJUTh
JIACTIEPCHUIO
OHMHOMHUAJIBHOT
0
pacnpeneneHus
, B TOM 4uClIe B
X0J¢e
MPaKTUYECKOU
paboThI




11 KUIIACC

Ne
n/
n

1

HaumenoBan
He pasiesioB
" TeM
NMPOrpamMMbl

3akoH
OOJIBIIINX
qyuce

IIeMEHTBI
MaTeMaThyec
KOH
CTaTUCTHUKH

KoanuyecTBO 4acosB

Bce KoHTpoJibH
ro ble padoThbI
5
6

IIpakTHyec
KHe padoThl

IIporpammnuoe
cojepKaHue

HepasenctBo
YeoObImena.
Teopema
YeoObImena.
Teopema
bepnymm. 3akon
OOJIBIIUX YHCEN.
Br16opounblii
METO/
HCCIIEA0BAHUM.
IIpaxTrueckas
paborta c
MCIIOJIb30BAaHUEM
AJIEKTPOHHBIX
TabJIUIl

I'enepanbHas
COBOKYITHOCTb H
CllyyanHas
BBIOOpKA.
3HaKOMCTBO €
BBIOOPOYHBIMU
XapaKTepUCTHKA
MH. Onenka
CpeaHero "
TUCTIEpCUU
TeHEPAILHOU
COBOKYITHOCTH C
IIOMOILIBIO

Xapakrepucrt
HKa
AeATeJIbHOCT
U yYaluuxcs

Pazouparp
JTIOKA3aTeIbCTB
a TEOpEM.
OcBauBath
BBIOOPOYHBIN
METO/T
HUCCIEeOBaHUN
, B TOM YHCJIC B
X0J1e
MIPaKTUYECKON
paboThI

OcBauBathb
TIOHSTHS:
reHepasbHas
COBOKYITHOCTb,
BBIOOpKa,
BBIOOPOYHOE
cpenHee u
BbIOOpOYHAS
JUCTIEPCHUSL.
Beruucnars
BBIOOPOYHBIE
XapaKTepUCTH
KU U Ha WuX

DJIEeKTPOHHbIE
o0pa3oBaTe/IbHBIE Pecypchl

(uudposbie)

https://sbereducation.ru/?ysclid=mvanccé6hz9
470520097

https://sbereducation.ru/?ysclid=mvanccéhz9
470520097




BBIOOPOYHBIX OCHOBE
XapaKTEPUCTHUK. OLIEHUBATh
OuenuBanue XapaKTepUCTH
BEPOSATHOCTEH K1
COOBITHIA [0  TEHEepaJlbHOHI
BBIOOpKE. COBOKYIHOCTH
Cratuctuueckas OcBauBarb
TUIIOTE3a. HOHATHS:
[IpoBepka CTaTUCTUYECKA
MPOCTEUIINX 1  TUIOTe3a.
TUIIOTE3 ¢ OueHnuBathb
MIOMOILBIO BEPOSTHOCTb
CBOMCTB COOBITHI u
U3YYEHHBIX HPOBEPATH
pacnpeneneHui. MPOCTEUIINE
[IpakTnueckas TUIOTE3bl  Ha
paborta C  OCHOBE
UCIOJb30BAHUEM = BBIOOPOUHBIX
ANEKTPOHHBIX JTAHHBIX, B TOM
TabIuUIl qucie B XOJe
MPaKTUYECKOU
paboThI
IIpumepsl 3HAKOMMTHCS https://sbereducation.ru/?ysclid=mvancc6hz9
HenpepsIBHBI HETIPEPBIBHBIX MTOHATUSIMH: 470520097
€ CcllydaiiHble CIIy4aiHbIX HeTpepbIBHAS
BEJTMYMHBI BEJIMYHH. cily4JaiiHas
(pactipenenex OyHKUIUSA BEJIMYMHA,
usi), MJIOTHOCTHU HEeIpepbhIBHOE
MI0KAa3aTeIbHO BEPOSITHOCTH. pacnpeneneHu
e 51 PaBrOMepHOE e, (GyHKUuA
HOpMAaJIbHOE pacnpeneseHue. IJIOTHOCTU
pacrpeneneH [Ipumeps! 3amad,  BEPOSATHOCTH.
ust npuBomsmmx kK Haxoauts
MIOKAa3aTeJIbHOMY = BEPOSTHOCTH




H K
HOpPMaJIbHOMY
pacrpeeneHusIM
OyHKIMSA
IUVIOTHOCTH
BEPOATHOCTH
MOKa3aTelIbHOT O
pacrnpeiesieHus.
OyHKIMA
IUIOTHOCTH
BEPOSITHOCTH
HOPMaJIbHOTO
pacrnpeneneHus

COOBITHH IO
JOAHHOU
byHKIIUU
IUIOTHOCTH.
3HAKOMUTHLCS C
MOHSATHIMH:
IMOKAa3aTeJIbHO
e
pacnpeneneHu
€, HOpMaJIbHOE
pacnpeneneHu
e. Brigenars
10 OIKMCAHHIO
Ciy4yalHbIe
BCJIMYUHEI,
pacnpeneneHH
1303 o
MMOKAa3aTelIbHO
My 3aKOHY, TIO
HOPMaJIbHOMY
3aKOHY.
Pa36upatsb
MIPUMEPBI
3a7a4,
MIPUBOIAIINX K
IMOKAa3aTelIbHO
My
pacnpeneneHu
O u K
HOPMAaJIbHOMY
pacmpeneneHu
0

Pacnpenenen
ue [lyaccona

IlocnenoBarensu
OCTHh OIMHOYHBIX

Broimenares 1o
ONHMCAHUIO

https://sbereducation.ru/?ysclid=mvanccé6hz9
470520097




5

CBsi3b MeXIy
CIIy4ailHbIMU
BEIIMYMHAMHU

HE3aBUCHUMBIX
COOBITUH.
IIpumep 3anpaun,
NPUBOMSIIEH K
pacrpeesieHuIo
ITyaccona.
[IpakTnueckas
paborta c
WCIIOIb30BAaHUEM
ANEKTPOHHBIX
Ta0IHIY

KoBapuanus
JBYX CIIy4alHBIX
BEJIMYMH.
Koadpdunuent
KOpPEJISILIIH.
CoBMeCTHEIE
HaAOJIIOICHUS
JBYX  BEJIMYHH.
Bri6opounslit
ko3 duLreHT
KOppEJISIIIH.
Paznuune mexny
JIMHEHHOM
CBSI3BIO 51
MPUYHUHHO
CIICICTBEHHOM
CBS3BIO.
JImHeiinas

CIIy4aitHOT O
OTbITa
BEJINYUHBI,
pacnpezesieHH
bl M0 3aKOHY
ITyaccona.
Pemars
3aJa4, B TOM
YHUCJIE€ B XOJE
MPaKTUYECKOU
paboThI c
MPUMEHEHUEM
CTaHJAPTHBIX
byHKIUH
AIEKTPOHHBIX
TaOJINILL

OcBanBa
Tb MIOHSITHS:
KOBapHuarus,
KO3(QPUIHEHT
KOPPEJIALINH,
JIMHEHHAas
3aBUCHUMOCTb.
O11eHUBAaTh
XapakTep CBS3U
MEXIY
CITy4YailHbIMU
BEJIHYHUHAMU,
HCXOIs nus3
MIPUPOJIBI
JIaHHBIX n
BBIUHMCICHHBIX
XapaKTEPUCTHK.

https://sbereducation.ru/?ysclid=mvanccé6hz9
470520097




perpeccus. Ucnonp3oBath
[IpakTuyeckas JuarpamMmmbl
paborta C pacceuBaHUs
WCIIOJIb30BAHUEM IS
AEKTPOHHBIX M300paKeHHs
TabJInIl COBMECTHOI'O
paccenBaHHUS
JTAHHBIX.
Haxonute
KO3 PHUITUEHTBI
ocH
quarpaMmbl, B
TOM 4YHCIE B
X0J1e
MPAaKTUYECKOU
paloThI c
MIPUMCHEHHEM
CTaHAapPTHBIX
byHKIMA
[IpencraBnenue [ToBTOpATH https://sbereducation.ru/?ysclid=mvancc6hz9
JAHHBIX ¢ u3ydyeHHoe u 470520097
MTOMOIIHIO BBICTPaNBATh
TaOIIuUIl U CUCTEMY
JarpamMm, 3HAHUI
onucareabHas
0O000meHne u CTaTHUCTHKA,
cucTeMaTus3ail 11 OTIBITHI c
WS 3HAHUH PaBHOBO3MOIKHBI
MU
3JIEMEHTaPHBIMU
COOBITHSIMH,
BBIUHCIICHHE
BEPOATHOCTEMN

CcOOBITHUI C




MpUMEHEHHEM
hopmyn u
rpadu4IecKux
METOIOB
(xoopauHaTHas
npsiMasi, JepeBo,
rarpamma
Diinepa),
CIIy4aiiHbIe
BEJTMYMHbI u
pacnpeneneHus,
MaTeMaTH4eCcKoe
OXKU/IaHuE
CIlyyaiiHOM
BEJIMYMHBI

OBLLEE
KOJIMYECTBO
YACOB
[IPOTPAMME

1o

34




KAJIEHJAPHO - TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

KoauuyecTBO 4acoB

Ne

w/n Tema ypoka

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThbI

Jara
U3y4YeHH s

JyiekTpoHHbIe HU(pPOBbIe 00pa3oBaTejbHbIE
pecypcsbl

I'pad, cBsa3HbIil rpad,
Ipe/ICTaBICHHE
3aJa4d C TIOMOIIBIO
rpada

Crenenn
(BaJIGHTHOCTD)

2 BepminHbl. Ilyts B 1
rpade. Ilemm
IIUKJITBI

['padsr Ha
MJIOCKOCTH.  [lepeBo
CIIy4aitHOTO
JKCIEPUMEHTA

Ciyuaiinsle
OKCTIEPUMEHTHI
(OTIBITHI) u
CITy4aliHbIE COOBITHS.
OnemMeHTapHbIe
coOBITHS (MCXObI)

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

BepositHocTh
CIIy4aitHOTO
COOBITHSL.
BepostHocTu
COOBITHI B OMBITAX C
PaBHOBO3MOKHBIMU
3JIeMEHTapHBIMU
COOBITUSMH

https://sbereducation.ru/?ysclid=mvancc6hz9470520097




BepostHOCTB
CIIy4aitHOTO
COOBITHSL.
BepositHocTH
COOBITHI B OIBITax C
PaBHOBO3MOKHBIMH
AJIEeMEHTapHBIMU
COOBITHUSIMH

[Tepeceuenue,
o0beIMHEHNE
MHOECTB u
COOBITHIA,
IIPOTUBOIIOJIOKHBIE
coObiTust. dopmyna
CJI0KEHUS
BEPOSATHOCTEN

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

VYcnoBHas
BEPOSITHOCTb.
YMHOKEHNE
BEPOSITHOCTEH.
dopmyna yCIOBHOU
BEPOSITHOCTH

VYcnosHas
BEPOSITHOCTb.
YMHOXkEHUE
BEPOSITHOCTEM.
dopMmysna yCIOBHOU
BEPOSITHOCTH

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

10

dopmyna MTOJTHOMN
BEPOSTHOCTH

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

11

®opmyna  baiieca.
HezaBucumebie
COOBITHA

https://sbereducation.ru/?ysclid=mvancc6hz9470520097




Kombunaropuoe https://sbereducation.ru/?ysclid=mvancc6hz9470520097

MIPaBUIIO
12 YMHOKEHUS.

ITepecranoBkM u

dakropuan

Yucno  coueTaHUM. https://sbereducation.ru/?ysclid=mvancc6hz9470520097
13 TpeyroabHHUK

ITackans
14 Q®opmymna  OGuHOMaA https://sbereducation.ru/?ysclid=mvancc6hz9470520097

Hrrotona

Kontponbnas padota https://sbereducation.ru/?ysclid=mvancc6hz9470520097

Nel: "I'padmr,
15 BEPOSTHOCTH,

MHOJKECTBA,

KoMOuHaTOpuKa"

bunapHbIit https://sbereducation.ru/?ysclid=mvancc6hz9470520097

CITy4aiHBIN OIIBIT

(ucmbITanue), ycmex

u Heyaya.
16 HeszaBucumeie

ucneitanus.  Cepus

HE3aBHCHUMBIX

UCOBITaHUHI o

MEePBOTO ycrexa

Cepusi HE3aBUCHMBIX https://sbereducation.ru/?ysclid=mvancc6hz9470520097
17 HUCIBITAHUI bifo)

MIEPBOTO ycrexa

Cepusi HE3aBUCHMBIX https://sbereducation.ru/?ysclid=mvancc6hz9470520097
18 HUCIBITAHUI

bepnynnu

Crnyuaiinelif  BBIOOD https://sbereducation.ru/?ysclid=mvancc6hz9470520097
19 u3 KOHEUHOU

COBOKYITHOCTH




20

21

IIpakTrueckas
pabora c
HCIIOJIb30BAaHUEM
AIEKTPOHHBIX TAOIHUI]

Cnyuaiinas
BEJMYMHA.
Pacnpenenenue
BEPOSITHOCTEH.
Jnarpamma
pacrpeneieHus

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

22

Onepanuu HaJ
CIIy4yallHbIMU
BEJIMYMHAMU.
[Tpumepsl
pacnpenereHui.
bunapHas ciyvaiiHas
BEJIMYMHA

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

23

24

I'eomeTrpuueckoe
pacrpeneneHue.
bunomuaneHoe
pacnpeneneHue

MaremaTtrnueckoe
0XKHJIaHHE
CITy4aitHOM
BEJIMYUHBI.
CoBMecTHOE
pacrpeneneHue IByX
CIyYalHBIX BEJIMYUH

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

25

HezaBucumeie
CIIly4alHbIE
BeanunHbL. CBOMCTBA
MaTEMaTHYECKOI0
OKHMIaHHUS.

https://sbereducation.ru/?ysclid=mvancc6hz9470520097




26

27

28

29

30

MaremMaTrudeckoe
OKHMJIaHWE OMHAPHOU
CIIy4aitHOMN
BEJIMYUHBI
MaremaTtuueckoe
OXKHJTaHUE
F€OMETPUUYECKOTO H
OMHOMHUAIIBHOTO
pacrpeneaeHui

Hucnepcust u
CTaHJapTHOE
OTKJIOHEHHE

Hucnepcust
OuHapHOM
CIIly4anHON
BenuuuHbl. CBOMCTBA
JIUCTIEPCUH

Maremaruueckoe
OXXKHUJIaHUE
HpOI/ISBe)IeHI/Iﬂ nu
JACIIEPCUS  CYMMBI
HE3aBUCHUMBIX
CIIyYalHBIX BEJIUYUH

Hucniepcus
OMHOMHUATBHOTO
pacnpeneneHusl.
[TpakTnueckas
pabora c
HCIIOJIb30BaHUEM
AIIEKTPOHHBIX TAOJIUI]

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

31

Hucnepcus u
CTaHJApTHOE
OTKJIOHEHHE

https://sbereducation.ru/?ysclid=mvancc6hz9470520097




32

33

reOMETPUYECKOTO
pacupeneneHus.
IIpakTrueckas
pabora c
HCIIOJIb30BAHUEM
AIEKTPOHHBIX TAOIHUI]

0O0001menue u
CUCTEMATH3ALUS
3HAHUU

Kontponbnas padota
No2: "UcnbiTanus
bepnyinu.
Crnyvaiiabie
BEJIMYUHBI u
pactipenenenust"

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

34

0O0001eHne u
CHUCTEMATHU3ALUS
3HAHUN

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

OBILIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34




11 KUIIACC

n/n

Tema ypoka

Hepasenctso
UeObimeBa. Teopema
YeoOpimera. Teopema
bepnyu. 3akoH
OOJBIINX YHCET

Hepagenctpo
UYeObmmeBa. Teopema
YeoOpimera. Teopema
bepnyu. 3akoH
OOJBIINX YHCEeT

HepaseHctBO
UYeosimena. Teopema
YebOobimeBa. Teopema
bepnyinu. 3akoH
00JBIIMX YHCET

KoaunuyecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

JjeKTpoHHbIe 1HM(poBLIE 00pa3oBaTe/bHbIE
pecypcsl

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

BriOopounslii  MeTon
HUcCcaeq0BaHuN

[IpakTnueckas
pabota c
HCII0JIb30BaHUEM
AJIEKTPOHHBIX TAOJIUII

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

I'enepanbHas
COBOKYITHOCTb u
ciydaiiHasg BbIOOpKa.
3HaKOMCTBO c
BBIOOPOYHBIMU
XapaKTePUCTHKAMHU.
OneHka CpelHero u

https://sbereducation.ru/?ysclid=mvancc6hz9470520097




JUCIIEPCUUN
reHepabHOU
COBOKYITHOCTH c
HOMOILBIO
BBIOOPOYHBIX
XapaKTepUCTUK

['enepanbHas
COBOKYITHOCTb "
ciydJaiiHas BbIOOpKa.
3HAKOMCTBO c
BBIOOPOYHBIMHU
XapaKTePUCTHKAMHU.
OueHka cpegHero u
JUCIIEPCUU
reHepabHOU
COBOKYITHOCTH c
MIOMOIIBIO
BBIOOPOYHBIX
XapaKTePUCTHK

OuenuBanue
BEPOSATHOCTEM
cOOBITHI 110 BEIOOpPKE

Craructuueckas
runore3a. IIpoBepka
MPOCTEUILNX THUIIOTES
C IIOMOIILIO CBOWCTB
M3y4YEHHBIX
pacnpeneneHui

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

10

Craructuueckas
runore3a. IIpoBepka
IIPOCTEUIINX THUIIOTE3
C IIOMOIILIO CBOWCTB
M3YUYEHHBIX
pacnpeneieHui

https://sbereducation.ru/?ysclid=mvancc6hz9470520097




11

12

13

14

IIpakTrueckas
pabora c
HCIIOJIb30BaHUEM
AIIEKTPOHHBIX Ta0JIHII
[Tpumepsl
HEIPEPHIBHBIX
CIIy4YalHbIX BEJIUYMH.
DyHKIMA MUIOTHOCTH
BEPOSITHOCTH

PaBHOMEepHOE
pacrpeneieHue.
[Tpumepsl 3ajad,
MIPUBOISAIINX K
MOKa3aTeJbHOMY U K
HOPMaJbHOMY
pacnpeneneHusM

OYHKIHS TIOTHOCTH
BEPOSTHOCTH
MOKAa3aTeIbHOTO
pacrmpeneneHus

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

15

OYHKIHS TIOTHOCTH
BEPOSTHOCTH
HOPMAJTBHOTO
pacrpeneneHus

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

16

ITocaenoBaTeIbHOCTE
OJUHOYHBIX
HE3aBUCUMBIX
coowituil.  Ilpumep
3a7a4M, MPUBOIAIICH
K pacrpeieneHuo
ITyaccona

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

17

[IpakTnueckas
pabora c

https://sbereducation.ru/?ysclid=mvancc6hz9470520097




18

HCIIOJIb30BaHUEM
AJIEKTPOHHBIX TAOJIHUI]
KoBapuamust ~ nByx
CIIyYaifHBIX BEJIUYHUH.
Koaddumuent
KOPPEISIIIH

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

19

CoBMeECTHEBIE
HAOIIOAECHUS TBYX
BEJIMUUH

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

20

Br16opounbiii
ko3 urmeHT
IS

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

21

Paznnune MEXIY
JIMHEHHOM CBS3BIO H
MPUYHHHO-
CIIEACTBEHHOM
CBSI3BIO

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

22

23

JIuneiinas perpeccus

IIpaxTHueckas
paborta c
HCII0JIb30BaHUEM
AJIIEKTPOHHBIX TAOJIHUIL

https://sbereducation.ru/?ysclid=mvancc6hz9470520097
https://sbereducation.ru/?ysclid=mvancc6hz9470520097

24

[IpencraBienue
JAHHBIX C TMOMOIIBIO
TaOJIMIl ¥ JUarpamw,
onucaTeabHast
CTaTUCTHKA

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

25

OTBITH c
PaBHOBO3MOXHBIMH
3JIEMEHTAPHBIMU
COOBITHSIMU

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

26

Brruncnenue
BEPOSATHOCTEM

https://sbereducation.ru/?ysclid=mvancc6hz9470520097




COOBITHI c
MIPUMEHECHHUEM

bopmyn

27

Brruncnenue
BEPOSATHOCTEU
cOObITUI c
IPUMEHEHHUEM
rpaduIecKux
METO/IOB:
KOOpJAUHATHAS
npsimas, JepeBo,
auarpaMmma Ditiepa

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

28

Crnyvaiiabie
BEJIMYMHBI u
pacrmpeneneHus

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

29

30

31

32

MaremaTuueckoe
OXXKHIaHHUE
CITy4aitHOMN
BEJIMYUHBI
MaremaTuueckoe
OXXKHIaHHUE
CITy4aitHOM
BEJIMYUHBI
KonTpomnsHas pabota:
"BeposTHOCTB "
craTucTuka'

Breruncnenue
BEPOSATHOCTEM
COOBITHIA c
MIPUMEHEHHUEM
bopmyn u
rpaduyecKux
METO/IOB

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097

https://sbereducation.ru/?ysclid=mvancc6hz9470520097




Breruncnenue
BEPOSATHOCTEU

COOBITH c

33 MPUMEHECHHUEM

bopmyn U

rpapuyYecKux
METO/I0B
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OIEHOYHBIE MATEPHAJIbI

Marematuka (anreOpa, TeOMETpHsL, BEPOSTHOCTD U CTATUCTHUKA)

OcHOBHBIMU (OpPMaMu MPOBEPKM 3HAHUN M YMEHMH Yydaluxcs MO MaTeMaTUKE SBIIAIOTCA
MUCHMEHHAs! KOHTPOJIbHAS paboTa, TECTUPOBAHUE U YCTHBIN OIPOC.

IIpy oLleHKE MUCBMEHHBIX U YCTHBIX OTBETOB YYHTENb B IIEPBYIO OUEPEb YUUTHIBACT IOKA3aHHBIC
ydalumucs 3HaHMs M yMeHus. OLlieHKa 3aBUCHT TakKXe OT HaJMuus M XapakTepa IOIpEIIHOCTEM,
JOIYIIEHHBIX yYalIuMUCS.

Cpenu norpemHocTeil BBLACSIIOTCS OIMOKH U HeloueThl. [1orpenHocTh cuuTaeTcst OMmmuOKoM, eciiu
OHA CBHUJETEIBCTBYET O TOM, YTO YYEHUK HE OBJIAJIE] OCHOBHBIMM 3HAHUSMHU, YMEHUSIMH, YKa3aHHBIMU B
IIporpaMMe.

K HemoderaM OTHOCATCS IOTPEIIHOCTH, CBHJIETEIBCTBYIOLNIME O HEAOCTATOYHO IIOJHOM WU
HEJ0CTaTOYHO IPOYHOM YCBOEHHWU OCHOBHBIX 3HAaHUM M yMEHUH MU 00 OTCYTCTBUM 3HAaHUHU, HE
CUMTAIOLMXCS B IIPOrpaMMe OCHOBHBIMU. Henmoderamm Takke CUMTAIOTCS: IOTIPEIIHOCTH, KOTOpPBIE HE
IPUBEJIM K HMCKa)XEHHUIO CMbICIA IOJYYEHHOTO YYEHHMKOM 3aJaHMsl WIM CHOCc00a €ro BbIIIOJHEHUS;
HEeaKKypaTHasl 3al1UCh; HEOPEKHOE BHIIIOJIHEHUE YepTexa.

I'panuna Mexay ommOKaMu M HEAOYETAMU SIBJISIETCSI B HEKOTOPOU cTeneHu yciaoBHOU. [Ipu ogHux
OOCTOSTENLCTBAX JIONYIIEHHAs YYallUMHCS IOIPEIIHOCTh MOXKET paccMaTpUBATBhCS YUYUTEIEM Kak
omunOKa, B Ipyroe BpeMs U MpH JAPYrux 00CTOATENbCTBAX - KaK HEJT0YET.

3ajaHus 1)1 yCTHOIO U MHCBMEHHOI'O OIIPOCa YyYalIMXCs COCTOSAT U3 TEOPETUYECKHX BOIIPOCOB U
3a1a4.

OTBeT Ha TEOPETHUYECKUH BONPOC CUUTAETCH OE3yNpeuHbIM, €CIU MO CBOEMY COJEP’KaHHIO
MOJTHOCTBIO  COOTBETCTBYET BOINPOCY, COAEPKUT BCE HEOOXOMUMBIE TEOpETHUYECKHE (aKThl s
00OCHOBAaHHBIE BBIBOJBI, @ €ro M3JIO)KEHHE W INHCbMEHHAs 3allUCh MaTeMaTH4YeCKU TIpaMOTHBI U
OTJINYAIOTCS MOCIIEA0BATEIBHOCTHIO U AKKYPaTHOCTBIO.

Pemenue 3amaum cuuTtaercs Oe3yNpeuHbIM, €CJIM TPaBHIBHO BBIOpaH CIOCOO pEIIeHUs, camo
pelIeHre CONPOBOXKAAETCI HEOOXOIMMBIMU OOBSICHEHUSMHU, BEPHO BBINOJHEHB! HY)KHbBIE BBIYUCIICHUS U
npeoOpa3oBaHus, MOJIy4YeH BEpHBIN OTBET, OCIEI0BATEIBHO U AKKYPATHO 3alIUCAHO pEIlIeHHE.

VYyutenb MOXKET MOBBICUTb OTMETKY 3a OpPUTHMHAJIBHBIM OTBET HAa BONPOC WM OPUTHHAIbHOE
pelleHne 3a1aud, KOTOpbIE CBHJETENBCTBYIOT O BBICOKOM MAaTEMATHUYECKOM Pa3BUTHUH YYalllerocs; 3a
pelieHre Oosee CIOXHOW 3ajjaud WM OTBET Ha 0oJiee CIIOKHBIN BOIPOC, MPEAJIOKEHHbIE ydaleMycs
JOTIOJIHATENBHO MOCIIE BBIIIOJIHEHUS UM 3aJaHUMH.

Kpurepun ommbok:

K rpy0ObIM ommbkamM OTHOCATCS OIMOKH, KOTOpble OOHAPYKUBAIOT HE3HAHUE ydalumucs Gopmy,
MpaBWJI, OCHOBHBIX CBOMCTB, TEOPEM M HEYMEHHE MX NPUMEHSTh; HE3HAHHE NMPHUEMOB pEIICHMs 3a]ad,
paccMaTpUBaeMbIX B yUeOHHKAX, a TAK)KE BBIYMCIUTEIbHBIE OIIMOKH, €CIIM OHU HE SBIISIOTCS OMHMCKOMH;

K HerpyObIM ommbkaM OTHOCATCS: MOTEPSI KOPHS WJIM COXPAaHEHUE B OTBETE MOCTOPOHHErO KOPHS;
orOpacsiBaHUe 0e3 00BSICHEHUH OTHOTO U3 HUX M PAaBHO3HAYHBIE UM;

K Henmoueram OTHOCATCA: HEPAMOHAIBHOE PEIIEHUE, OIMCKHU, HEJOCTATOYHOCTh WJIM OTCYTCTBHE
MOSICHEHUH, 000CHOBAHUH B peIICHUSX.

OlLieHKa YCTHBIX OTBETOB

OTBeT OLIEHUBAETCS OTMETKOM «5», €CIIM YUYEHUK:

MIOJIHO PACKPBUI CoiepKaHUe MaTepuaia B 00beMe, MPeayCMOTPEHHOM MPOrpaMMon U Y4eOHUKOM,
a TaKKe MPOJEMOHCTPUPOBAII 3HAHUS TPEBBIIIAIOIINE HOPMBI IIPOrpaMMBbl 111 TOTO KJIacca;

M3JI0’KAJ MATEPHAJl TPAMOTHBIM SI36IKOM B OIIPENIENICHHOM JIOTHYECKOU MTOCIIE0BATEIbHOCTH, TOYHO
HCIO0JIb3Ysl MAaTEMATUUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

IIPABUJILHO BBIITOJHWI PUCYHKH, YEPTEXKH, TPaUKH, COMyTCTBYIOIINE OTBETY;

[I0Ka3aJl yMEHHE WUIIOCTPUPOBATh TEOPETUYECKUE IIOJIOKEHHUSI KOHKPETHBIMU IPUMEpPAMU,
IIPUMEHATh UX B HOBOM CUTYyallMM IIPH BBIITOJIHEHUH IIPAKTHYECKOTO 3a1aHMS;

MIPOJEMOHCTPHUPOBAJ YCBOCHHE PaHEE M3YUYEHHBIX COMYTCTBYIOLIMX BOIPOCOB, CPOPMUPOBAHHOCTH
U YCTOWYMBOCTb UCIOJIB3YEMBIX IPU OTPAOOTKE YMEHHUH U HABBIKOB;

OTBEYaJl CaMOCTOSTENBHO.



OTBeT OLICHUBACTCSI OTMETKOM «4», €CIIi OH yJOBJIETBOPSIET B OCHOBHOM TPeOOBaHUSM Ha OLICHKY
«5», HO TIPU 3TOM UMEET OJIMH U3 HEJAOCTATKOB:

B M3JIOKEHUHW JIOMYIICHBI HEOOJbIINE MPOOebl, HE HMCKAa3WBIIHNE MATEMATHYECKOE COACpP)KaHUE
OTBETA;

JOMYIIEHBI OAWH — JIBa HEJ04eTa IPH OCBEIICHUHW OCHOBHOT'O COJIEpKAHUSI OTBETA, UCIIPABICHHBIC
10 3aMEUYAHUI0 YUUTEIS;

JOTYIIEHBI omrOKa Wi 00Jiee IBYX HEA0UETOB IPU OCBEIIICHUU BTOPOCTEIICHHBIX BOIIPOCOB MJIU B
BBIKJIQJIKAX, JIETKO UCIIPABJICHHBIE 10 3aMEYAHUIO YUUTEJIS.

OT1MeTKa «3» CTaBUTCS B CICAYIONMIUX CITydasx:

HEMOJIHO WJIM HEIMOCJIEe0BATeIbHO PACKPBITO COACPNKAHME Marepualia, HO IOKa3aHO oOIiee
MMOHMMAaHHUE BOIMPOCa W MPOJEMOHCTPUPOBAHBI yYMEHUS, TOCTATOYHBIC /I JajJbHEHIIEro YCBOCHUS
MIpOrpaMMHOTO MaTepuaa (onpeaeieHHubie « TpeOOBaHUSIMU K MATEMATHUYECKOM MTOATOTOBKE YUAITUXCSI»);

UMENHCh 3aTPYAHEHUS WU JOMYIIeHbl OMIMOKK B ONpeAeNeHUH MOHATUN, HCIOIb30BaHUU
MaTeMaTUYeCKOW TEPMHUHOJIOTHH, YEPTEKaX, BHIKJIA/IKaX, UCIPABICHHBIC TTOCIIC HECKOJIbKUX HABOJSIINX
BOIIPOCOB YUHUTEJIS;

YYEHUK HE CITPABUJICS C IPUMEHEHHEM TE€OPHH B HOBOW CUTYyaIlUU MPU BBIITOJIHEHUH MPAKTHYECKOTO
3aJlaHusl, HO BBIMOJIHIII 3aJJaHHsI 00513aTEIbHOTO YPOBHS CIIOKHOCTH T10 IaHHOHM TeMe;

MIPU 3HAHUU TEOPETUUYECKOI0 MaTepHalia BHISIBIIEHA HEAOCTaTOYHAs! CPOPMUPOBAHHOCTH OCHOBHBIX
YMEHHH U HABBIKOB.

OT1MeTKa «2» CTaBUTCS B CICAYIONMIUX CITydasK:

HE PacKpBITO OCHOBHOE COJIep)KaHHEe yueOHOro MaTepuana;

OoOHapy»XEHO HE3HAHWE WM HEMOHMMAaHWE YYCHHKOM OOJbIIeH wWim HauOoJiee BaKHOW YaCTH
yueOHOTo MaTepuana;

JOMYIIEHbl OIIMOKKM B  ONpEAENIEHWH TIOHSATHH, TIPH HCIOJIB30BAHMH  MAaTeMaTHYECKOU
TEPMHUHOJIOTHH, B PUCYHKaxX, 4epTekaxX WM rpadukax, B BBIKJIAJIKAaX, KOTOPbIE HE HCIPABJICHBI MOCIE
HECKOJIbKUX HABOJIAIINX BOTIPOCOB YUUTEJISI.

OrneHKa TUCHbMEHHBIX KOHTPOJIBHBIX padOT U TECTUPOBAHUS

OT1MeTKa «5» cTaBUTCS, €CIIH:

paboTa BBIMIOJIHEHA TTOTHOCTHIO;

B JIOTUYECKHUX PACCYKJIEHUIX U 000CHOBAHUU PEIICHUS HET MPOOETIOB U OMHO0K;

B PEIICHUU HET MaTeMaTHYECKHUX OIITUOOK;

OtMmeTka «4» CTaBUTCS, €CIIH:

paboTa BBITIONHEHA MOJHOCTHIO, HO OOOCHOBAHUS IIArOB PEIICHUS HEIOCTATOYHBI (€CIU YMEHHe
000CHOBBIBATh PACCYKIAEHHUS HE SBIISIOCH CIIEIIUATBLHBIM O0BEKTOM MTPOBEPKH);

JIOTyIIeHa OflHA OLIMOKa WM JIBa-TPU HEJl0YeTa B BBIKJIAJKAX, PUCYHKAX, YepTexax Wi rpaduxax
(ecmu 5TH BUBI pabOTHI HE SIBISUIUCH CHEIMATIbHBIM 00bEKTOM MPOBEPKH ).

OtmeTka «3» cTaBUTCS, €CIIH:

JOTYIIEHbI 0oJiee OJHONW OMMOKM WK Oojee ABYX-TpeX HEAOUYETOB B BBIKIIAIKAX, YEPTEKAX WITH
rpadukax, HO y4daluiics Buageer o0s3aTeNbHBIMA YMEHUSIMHE 110 TIPOBEPSIEMON TEME.

OTMeTKa «2» CTaBUTCH, ECIHU:

JIOTYIICHBI CYIIECTBEHHBIE OIIMOKHM, TOKa3aBIIHMe, YTO YYaIlUiicSd HE BiIajeeT 00s3aTeIbHBIMU
YMEHHUSIMH TI0 JAHHOM TeMe B TIOJTHOM Mepe.

TectoBbie pabOTHI OIICHUBAIOTCS CIEAYIOIIUM 00Pa30M:

«5»-90-100 %:;

«4» - 70 — 89 %;

«3» -50—-69 %:;

«2» - 0—49 %.



MMPOBEPSIEMBIE TPEBOBAHHMSI K PE3VJBTATAM OCBOEHHS OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBbBI

10 KITIACC

Kon .

e et IIpoBepsiembie _ TipeaMeTHbIe pe3yJabTaThl O0CBOEHUS OCHOBHOI1
0o0pa3oBaTe/IbHOM NMPOrPaMMBbl CpeHero 001ero od0pa3oBaHusi

pe3yjabTara

6 Teopust BEpOSTHOCTEN M CTATHUCTHKA

6.1 Yurath U CTPOUTH TAOJIULBI U JUATPaAMMBbl

6.2 OnepupoBaTh MOHATUSAMU: CpenHee apudMeTHdeckoe, MeAnaHa, HaumOoJbIIee,
HavMEHbIIIEe 3HAaYeHHE, pa3MaX MacCUBa YMCIOBBIX JaHHBIX
OnepupoBaThb MNOHSTUSAMHU: CIyYaWHBIM OSKCHEPUMEHT (OMBIT) M CIy4aiHOE
coOBITHE, DJIEMEHTapHOE COOBITHE (PJIEMEHTApPHBIA MCXOM) CIIYYalHOTO OIIBITA;

6.3 HAXOJHUTh BEPOSITHOCTHU B OIBITaX C PABHOBO3MOYKHBIMU CIIy4alHBIMH COOBITUSIMH,
HAaxOJIUTb U CPaBHUBATh BEPOATHOCTH COOBITUA B H3YUYEHHBIX CIyYalHBIX
SKCIIEPUMEHTAX
Haxogute u QopmynupoBaTh COOBITHS: TMEpecedyeHrue U OObEeTUHEHHE TaHHBIX

6.4 COOBITUH, COOBITHE, TPOTHUBOIOJIONKHOE JAHHOMY COOBITHIO; TOJIB30BATHCS
quarpammamu Ditsiepa u popmysioN CIOKeHHs BEPOSITHOCTEH MPHU PELICHUH 3a/1a4
OnepupoBaTh TMOHSATUSAMH: YCIOBHAsI BEPOSITHOCTb, HE3aBUCUMBIC COOBITHS,

6.5 HaxoOJIUTh BEPOATHOCTU C IMOMOILBIO MPaBUJIa YMHOXKEHHS, C TIOMOLIBIO JIe€pEBa
CIYyYaiHOTO ONbITa

6.6 [TpuMeHATh KOMOMHATOPHOE MPABUIIO YMHOXEHUS TIPU PEIICHUH 3a/1a4
OnepupoBaTh TMOHSTHSAMHU: UCIHBITAaHUE, HE3aBUCUMbBIE UCIBITAHUS, CEpUS

6.7 UCIBITAHUHN, yCIeX U HEyJauya; HaxOJUTh BEPOSITHOCTH COOBITHII B cepuu
HE3aBUCHUMBIX UCIIBITAHHM 0 TIEPBOTO YCIeXa, HAXOIUTh BEPOSATHOCTH COOBITUN B
cepuu ucnslTanui bepryinu

68 OnepupoBaTh MOHATUSMU: CIydailHasl BEJIMYMHA, PACIPEACIICHHE BEPOSITHOCTEM,
JMarpaMma pacrpeaesieHus

11 KIIACC

Kon .

e Rt IIpoBepsiembie _ TpeaMeTHble pe3yabTaThl 0CBOEHUA OCHOBHOI
o0pa3oBaTe/IbHOM NPOIrPaMMBbI CpeHero o01ero 00pasoBanus

pe3yjabTarta

5 Teopust BeposiTHOCTEN U CTaTUCTHKA

51 CpaBHUBATh BEPOSTHOCTH 3HAYCHUH CIIy4YalHOW BETMYUHBITIO PACTIPEICIICHUIO NITH
C IOMOIIBIO AMarpaMm
OrnepupoBaTh MOHITHEM MAaTEMaTHIECKOTO OKHJIaHUSI, PUBOIUTH IPUMEPHI TOTO,

5.2 KaK MPUMEHSETCS MAaTeMaTHYeCKOe OXHUAAHUE CIIy4ailHOM BEIMYMHBI, HAXOIUTh
MaTeMaTHYeCKOe OXKHJIaHHE M0 JAHHOMY pacipeIesIeHUIO

53 NmeThb npeacTaBiaeHue 0 3aKOHE OOJBITUX YHCET

5.4 HNmeThb npeacTaBiaeHUuE 0 HOPMAIBHOM pacipeiesieHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA
10 KJIACC

IIpoBepsieMblii 3JIeMEeHT CO/ieP:KAHUS

Kon
6 Teopust BEpOATHOCTEN U CTATUCTUKA
[IpencraBnenne AaHHBIX C TOMOIIbI0 Tabmui u aumarpamm. CpenHee apudmernueckoe,
6.1 MearaHa, HauOonblllee M HauMEHbIIee 3HAYeHUs, pa3Max, TUCHEpCHUs U CTaHAapTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOpPOB
CrnyualiHple SKCIEpUMEHTBI (OMBITBI) M CIydallHbIE COOBITHS. DJIEMEHTapHBIE COOBITHS
6.2 (ucxonpl). BepossTHOCTB ciiy4ailHOrO cOOBITHS. BIM30CTh YacTOTHIM BEPOSATHOCTH COOBITHI.
' CrnyualiHple ONBITBI C PABHOBO3MOXHBIMU 3JEMEHTApHBIMU COObITUSIMU. BeposiTHOoCcTH
COOBITHI B OMBITAXC PABHOBO3MOXHBIMHU AJIEMEHTAPHBIMU COOBITUSIMU
63 Onepauuu Haja COOBITUSIMU: TepeceueHue, OOBEAMHEHHE, MPOTHUBOIOIOXKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyna ciokeHus: BEposSTHOCTEN
6.4 VYcnoBHas BEPOSTHOCTb. YMHOKEHHE BEPOATHOCTEH. JlepeBO CIly4aliHOrO 3KCIIEPUMEHTA.
dopmyna noiaHou BepoaTHOCTH. HezaBrcumblie cOOBITHS
65 Komb6unaropaoe mpasBmio ymHoxeHus. llepectanoBku u ¢dakropuan. UYucio coderaHuit.
Tpeyronpuauk Ilackansa. @opmysna buaoma HeroToHa
bunapublii crmydaiiHblii ONBIT (MCHBITaHUE), yCHeX W Heynada. He3zaBUCHMMBbIE HCTIBITAHUS.
6.6 Cepust HE3aBUCHMBIX HCIBITAaHUNA 110 mepBoro ycmnexa. Cepusi HE3aBHCHMBIX HCIBITAaHUM
bepuymm
6.7 Crnyuaiinas BenuuuHa. Pacnipenenenue BepositTHocTel. Jluarpamma pactipenenenus. [Ipumepst
' pacrpeiesieHHid, B TOM YHCJIe TEOMETPUUECKOeH OMHOMHUATIBHOE
11 KJIACC
Kon IIpoBepsieMbIii 3JI€MEHT COAEPKAHUS
5 Teopus BeposATHOCTEN U CTaTUCTHKA
YucnoBble XapaKTEpUCTUKU CIyYalHBIX BEJIUYMH: MATEMAaTUUECKOE OKUAAHUE, TUCTIEPCUS
U CTaHJapTHOE OTKJIOHeHue. [IpuMepsl MpUMEHEHHs] MaTeMaTUYeCKOro OXKUAAHUS, B TOM
51 yuciae B 3aJadax M3 MOBCEJHEBHOM KU3HM. Maremaruyeckoe OXHUJaHHE OWHApHOM
CIy4ailHOM BeJIMYHMHBI. MaTeMaTH4eCKOe OXKHIAAHUE CYMMbl CIIyYalHBIX BEIUYMH.
MareMaTHuecKkoe OXHJaHUE W JUCIEePCHs TEeOMETPUYECKOro M OMHOMHAIBLHOTO
pacrpeaeneHuin
59 3aKkoH 60JH>1HVI/IX Ylcell U €ro pojb B Hayke, mpupoje U obuiectBe. BbiOOpouHbIit MeTON
UCCIJIEJOBAaHUM
IIpuMepsl HENMpPEpPBIBHBIX CIy4alHBIX BENWYMH. [IOHATHME O IJIOTHOCTH paclpeneieHus.
5.3 3amauyM, NPUBOLAIIME K HOPMaJbHOMY pacihpeneicHuto. IloHsatne o HopMalbHOM
pacipeneneHnn




ITPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBHOM IMPOTPAMMBI CPEJHEIO OBIIETO
OBPA3OBAHUA

Ko

I ol:;e SEMOL0 IIpoBepsiemble TpeOOBaHMS K TMPeIMETHBIM PpPe3yJbTaTaM OCBOEHHS
posep OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero 00pa3zoBaHus
TpeOOBaHNS

Bnagenne meronamu J10Ka3aTenbCTB, JITOPUTMAMHM pELICHUs 3ajad; yYMEHHE
(dbopMynupoBaTh U ONEPUPOBATH MOHATHAMH: ONpEJEIICHHEe, aKCHOMa, Teopema,
CIIEZICTBUE, CBOMCTBO, MPU3HAK, JI0KA3aTEILCTBO, PABHOCUIBHBIE (DOPMYIIUPOBKH;
MPUMEHATh HUX; YyMeHHe (opMyIupoBaTh OOpaTHOE U MIPOTHUBOIOIOKHOE
YTBEPKACHUE, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI, HCIOIb30BaTh METO]
MaTeMaTUYEeCKOW HWHAYKUUHU; MPOBOJUTH JIOKA3aTEJIbHBIE PACCYXKIACHUS MpHU
1 pelIeHNH 33/1a4, OLIEHUBATh JIOTMUECKYIO MPAaBUIBHOCTh PACCYXKACHUI; yMEHUE
ONEepUpOBaTh IMOHATUAMM: MHOXECTBO, IOAMHOXXECTBO, OINEpaluyd  HaJ
MHO>KECTBaMU; YMEHHE HUCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJis
OMMCaHUs PeaJbHBIX IPOLECCOB U ABJICHUIN U IIPU PELLICHUH 33/1a4, B TOM UUCIIE U3
JIPYTUX y4yeOHbIX MPEJIMETOB; YMEHHUE ONEPUPOBATh MOHITUSIMU: Irpad, CBA3HBIN
rpad, nepeBo, UK, rpad Ha IUIOCKOCTH; YMEHHE 33[1aBaTh U OMHUCHIBATH rpadbl
pa3IUYHbIMU crIOCO0aMU; UCIIOIb30BaTh Ipadbl IPU PEIICHUU 331a4

YMeHue onepupoBaTh NOHATUSIMU: HATYPaJIbHOE YUCIIO, LIEJI0€ YUCIIO0, CTEIEHb C
LIEJIBIM TI0Ka3aTeeM, KOPEHb HAaTypAJIbHOM CTEIEHH, CTENEHb C PalMOHAJIbHBIM
I1I0Ka3aTcJIEM, CTCIICHD C )IGI\/'ICTBI/ITGJ'II)HI)IM II0Ka3aTeiieM, HOFaqu)M quciia, CI/IHyC,
KOCHUHYC M TaHI€HC MPOU3BOJBHOIO YMCIA, OCTATOK 10 MOYJIIO, PAllMOHAIBHOE
qucijio, I/IppaIlI/IOHaJ'IBHOG qucJjio, MHO>KECTBaA HaTypaJ'[BHBIX, OCIbIX,
palMOHAIBHBIX, JACHCTBUTEIBHBIX YHCEN; YMEHHUE HCIIOJIb30BaTh IIPU3HAKU
JETUMOCTH, HAaUMEHBINUN OOIIMI JelMuTeNlh M HauMEHbIIee oOIee KpaTHoe,
anroput™ EBKknmzaa mnpu  pemieHMM 3aaad; 3HAKOMCTBO C  Pa3jIMYHBIMU
IIO3UIITMOHHBIMU CHCTEMaMHM CYHCIICHU, yMeHI/Ie BBIITIOJIHATH BBIYHUCIICHUC
3HaUEHUN M TpeoOpa3oBaHUs BBIPAKEHHM CO CTENEHSMU H Jorapudmamu,

2 npeoOpa3oBaHus JAPOOHO-PAIIMOHATIBHBIX BBIPAKEHUH; YMEHHE OIEepUpOBATH
MOHSATUSIMMU: MOCJIeJOBATEIbHOCTb, apudmernueckas Iporpeccus,
reoOMeTpuYecKasl Tporpeccusi, OECKOHEUYHO YyOBbIBaromas reoMeTphudecKas
MPOTrPECCUsl; YMEHHE 3a7aBaTh IOCIEI0BATEIILHOCTH, B TOM YHUCIIE C MOMOIIBIO
PEKYpPEHTHBIX (GOPMYII; YMEHUE ONEPUPOBATH MOHITHIMH: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOIYJIb U apryMEHT KOMIUJIEKCHOI'O YHCIIA,
¢bopMa 3anucu KOMIUIEKCHBIX 4Hcell (reoMeTpuYecKasi, TPUrOHOMETpUYecKas U
anrebpanveckas); yMeThb MPOU3BOJIUTH  apuPMETHYECKHe JCUCTBHS C
KOMIIJICKCHBIMHU YHCJIaMH, HpI/IBO)II/ITI) HpI/IMepI)I HCIIOJIB30BaHUA KOMIIIICKCHBIX
YHUCeJl; ONEepUPOBaTh MOHATHAMU: MaTpula 2X2 u 3x3, onpeaenuTesb MaTPHUILbI,
F€OMETPUUYECKUIN CMBICIT OIIPEACITUTEINS

YMenue  onepupoBarh — MOHATHSAMHU:  PallMOHAJbHBIC, HPPALHUOHAIBHBIC,
MOKa3aTeNbHBIC,  CTENEHHBIE,  Jorapu(MHUUECKHE,  TPUTOHOMETPUUYECKHE
YpPaBHEHUSI U HEPABEHCTBA, UX CHUCTEMbl, YMEHUE OIEPUPOBATH IOHATUSIMU:
TOKJECTBO, TOKIECTBEHHOE IIPeoOpazoBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMA

3 YPaBHEHUN W HEPABEHCTB, PABHOCHUJIBHOCTh YPAaBHEHUW, HEPABEHCTB U CHUCTEM;
YMEHHUE pellaTh YpaBHEHMS, HEPABEHCTBA U CHCTEMBI C MOMOIIBIO Pa3IUYHBIX
MPUEMOB; peIlIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPOM; IPUMEHSTh
YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUISl PEUICHUS MAaTEMaTUYECKUX 3a7ad U
3a/1a4 U3 pa3InIHbIX 00JIACTeH HAYKU U pealbHOU )KU3HU




YMeHue onepupoBath NOHATUAMU: QYHKIHS, YETHOCTD PYHKUIUH, TIEPHOIUIHOCTD
(GYyHKIMH, OrpaHMYEHHOCTh (YHKIMHM, MOHOTOHHOCTb (YHKIMH, 3KCTPEMYM
GbyHKIMY, HanOoNbIIee W HAaWMEHBINEEC 3HAYCHUS (PYHKIMH HA TPOMEKYTKE,
HenpepbiBHasE (DyHKLUS, acUMNOTOTHI Tpaduka (QyHKUUH, IepBas U BTOpas
MPOU3BOHAS (PYHKLIUH, TEOMETPHUECKUN U (PU3NUECKUN CMBICI MPOU3BOIHOM,
nepBooOpa3Has, ONpPEeNEHHBI MHTErpayl; yMEHUE HAaXOJUTh ACUMIITOTHI
rpaduka (QyHKIUHM; yMEHHE BBIYUCISATH MPOM3BOJIHBIE CyMMBI, MPOHU3BEICHUS,
YaCTHOI'O M KOMIIO3ULUH (DYHKIMHA, HAXOAUTh YPaBHEHHUE KacaTeIbHOM K rpaduKy
(GyHKIMY; YMEHHE HAaXOJUTh MPOHM3BOJHBIC SJIEMEHTAPHBIX (YHKIMN; YMEHHE
UCIOJb30BAaTh  NPOU3BOJAHYIO IS UCCIENOBaHUS  (DPyHKIMH, HaxXxoIuTb
HauOOoJbIINE U HANMEHBIIINE 3HAYCHUS (PYHKIHIA; CTPOUTH rpa) MK MHOTOUYJICHOB
C MWCIONb30BaHMEM  almapara MaTeMaTHMYecKOro  aHalu3a; IPUMEHSTb
MPOU3BOIHYIO JIJISl HAXOXKICHUS HAWIYYIIEro PEUICHHS B NMPHUKIATHBIX, B TOM
qHcie COLMATbHO-3KOHOMUYECKUX U (PU3MUYECKUX 3a7a4ax; HaXOAUTh IJIOLIAa U U
00BEMBI (DUTYp C TIOMOMIBIO MHTETPajia; MPUBOAUTH MPUMEPBI MATEMATHUECKOTO
MO/JIEJIMPOBAHUS ¢ NOMOILBIO AU(depeHIInanbHbIX YpaBHEHU N

YMeHue omnepupoBaTh MOHATUSAMU: TpapuK QYHKIMH, oOpaTHas QYHKIHS,
KomMno3uuusi  QyHKIWMA, JUHeWHas ~(QYHKOWS, KBaapaThuyHas — (QYHKIUS,
pauMoHanbHast GYHKIHMSA, CTeNeHHas (QYHKIMsI, TPUTOHOMETpHUECKUE (YHKIIMH,
oOpaTHblE TPUTOHOMETpUUYECKUE (DYHKLMH, [TOKa3aTelbHasl U JorapupmMudeckas
(GyHKIMU; yMEHHE CTPOMTh TpaUKM M3YyYEHHbIX (DYHKIUM, BBIIOIHATDH
npeoOpa3oBanusi rpadukoB (YHKIHA, HCMOIB30BATh TPaUKH ISl U3yUCHHS
MIPOLIECCOB U 3aBUCUMOCTEH, IPU PELICHNH 33/1a4 U3 JPYTUX yUYeOHbIX IPEAMETOB
W 3a7ad W3 PEATbHOW JXU3HU; BBIpaXaTh (OpMylaMH 3aBHCHMOCTH MEXIY
BEIMYMHAMHU; HCIOJIb30BaTh CBOMCTBA W TpapuKd (QYHKUMN AT pelieHus
ypaBHEHH, HEPABEHCTB U 3aJ1a4 C TTapaMeTpaMu; H300paxkaTh Ha KOOPAMHATHOMN
IUIOCKOCTU MHOKECTBA pEIlIeHUH ypaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHue peuiath TEKCTOBBIE 3a/la4M pa3HbIX TUIOB (B TOM YHCIIE HA MPOLEHTHI,
JIOJIU U YacTH, Ha ABUKEHHE, paboTy, CTOMMOCTb TOBApPOB U YCIIyT, HAaJIOTH, 33J]a41
nu3 o0JacTu ympaBieHHMsS JMYHBIMH M CEeMEMHbIMM (DMHAHCAMH); COCTABIAThH
BBIPAKEHUS, YpaBHEHHS, HEPAaBEHCTBA M HUX CHUCTEMBbl 110 YCIOBHIO 3aJayH,
UCClleIoBaTh  IOJlyYeHHOE  pellleHHe U  OLEHMBATh  MPaBAONOJOOHOCTb
PE3yNbTaToOB; YMEHHE MOJIETMPOBATh peajbHble CUTYallUU Ha SI3bIKE MAaTEMATHKH;
COCTaBJIATh BBIPAXKECHMSI, YPABHEHUs, HEPABEHCTBA U UX CHCTEMBI 10 YCIOBHIO
3aJa4u, MCCIEOBaTh IIOCTPOCHHBIE MOJENU C HCIOJIb30BAHUEM ammnapara
ayreOpbl, HHTEPIPETUPOBATD MOJTYYEHHBIH pe3yabTaT

YMeHne omnepupoBaTh TOHATUSIMH: cpeaHee apudMeThdecKoe, MeInaHa,
HauOoJblllee W HAUMEHbIIee 3HAYCHHS, pa3Max, TUCIEpCUs, CTaHAapTHOE
OTKJIOHCHHE 4YHCJIOBOTO Ha0Opa, yMEHHWE U3BJICKaTh, HWHTEPIPETUPOBATH
nH(popMalnio, TPEACTAaBICHHYIO B TalOnWIax, Ha JauarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBAa peaJbHBIX MPOILECCOB U SBJICHHM; MPEIACTABIAThH
MH(OPMALIUIO ¢ TIOMOIIBI0 TAOIUI] M TUarpaMM; UCCIIEOBAaTh CTAaTUCTHUYECKUE
JaHHBIC, B TOM YHCJIC C IIPUMCHCHHUEM Fpa(l)I/IquKI/IX MCTOOB M JJICKTPOHHBIX
CpencTB; TpadUUECKd HCCIENOBAaTh COBMECTHBIE HAOMIOJEHUS C TOMOIIBIO
JlMarpaMM pacCerBaHMs U JUHEUHOW perpeccuu

YMeHHe ornepupoBaTh MOHATHSMH: CIYYalHBIM OIBIT W CIydailHOE COOBITHE,
BEPOSITHOCTh ~CIIy4alfHOTO COOBITHSI; yMEHHE BBIUUCIATH BEPOATHOCTH C
HCIOJIb30BaHUEM TpaUUeCKUX METOOB; MPUMEHSITh (QOPMYJIbI CIOXKEHHUS U
YMHOXKEHUS BEPOSITHOCTEH, (POPMYITy IOIHOM BeposTHOCTH, (popmyiry beprysun,
KOMOUWHATOpHBIE (GakThl M (OPMYJIBI; OIIGHUBATh BEPOSTHOCTH peaTbHBIX




COOBITHI;  yMEHHE  ONEpHpOBAaTh  IMOHATHAMHU:  CIyd4aiiHas  BEJIUYMHA,
pacrpeelieHue BEpOSATHOCTEH, MaTeMaTHYeCKOE OXHUAAHHUE, MAHUCIEPCUS H
CTaHJApTHOE OTKJOHEHHWE CIIy4alHOW BEIMYMHBI, (DYHKIUH pacrpeleieHuss H
IUIOTHOCTH PAaBHOMEPHOIO, IOKA3aTEJIbHOTO M HOPMAJIBHOTO PaCIpPEICIICHUN;
YMEHHUE UCII0JI30BaTh CBOMCTBA U3YYECHHBIX PACIIPEACICHUN IS PEIICHUS 3a/1a4;
3HaKOMCTBO C IIOHSTHUSAMH: 3aKOH OOJBIIMX YHCEJ, METOJbl BBIOOPOUYHBIX
WCCIICIOBAHMI; YMEHHE IPUBOIUTD IPUMEPHI TPOSBICHUS 3aKOHA OOJIBIINX YHCEI
B NPUPOJHBIX M OOIIECTBEHHBIX SIBJICHUAX; YMEHHUE OINEPUPOBATh NOHATHSIMM:
coYyeTaHWe, MEepPECTaHOBKA, YHCIO COYETAaHWH, YHCIO IEPECTaHOBOK; OWHOM
HeioToHa; yMeHHe NpUMEHSTh KOMOMHATOpHBIE (GakTbl M PACCYXKIACHUSA IS
pelieHust 3a/1a4; OLEHHBATh BEPOATHOCTH pEAITbHBIX COOBITHI; COCTaBISTh
BEPOATHOCTHYIO MOJEIIb M MHTEPIPETUPOBATh NIOJYUYEHHBIN PE3YyJIbTaT

YMeHHe onepupoBaTh MOHATHAMU: TOYKA, MpsMasi, MJIOCKOCTb, IIPOCTPAHCTBO,
OTpE30K, JIy4, BEJIMYMHA YIJIA, IUNIOCKUM YTOJI, IBYTPAHHBIM yroy, TPEXIPaHHbIN
yToJI, CKpEUMBAIOLIMECS MpsIMbIE, IAPAJLICIBHOCTh W INEPIEHIUKYJAPHOCTD
NpSAMBIX M IUIOCKOCTEH, yTrOJd MEXAY NPSIMBIMHM, YOl MEXAYy NpsIMOU U
IJIOCKOCTBIO, YIOJl MEXKIY IIOCKOCTSIMH, PACCTOSHHUE OT TOYKH IO IUIOCKOCTH,
paccTositHue MeXAy MpPsAMBIMH, PACCTOSHUE MEXAY IUIOCKOCTAMH; YMEHHE
UCIOJIb30BATh IIPU PEILICHUHU 3a]1a4 U3y4YeHHbIE (DaKThl U TEOPEMbI IUIAHUMETPHH;
YMEHHME OLICHMBAaThb pa3Mepbl OOBEKTOB OKpPYXaloIIero MHUpa; CTPOUTh
MaTEMaTUYECKHE MOJEIU C IOMOIIBI0 I'€OMETPUUYECKUX IOHATUN U BEIUYMH,
penaTh CBA3aHHbIE C HUMM NIPAKTUYECKUE 3a1a4U
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YMeHue omnepupoBaTh MOHATHSAMM: IUIOMIAAL (Urypel, 00BEM QUrypsl,
MHOTOIPaHHHUK, MpPaBUWIbHBI MHOTOTPaHHUK, CEYEHHE MHOTIOrpaHHHKa, KYO,
napajuiefienunesa, Ipusma, nupampaa, (Gurypa M TOBEPXHOCTb BpaLICHMUS,
LWINHAP, KOHyC, Mmap, cdepa, miomans cgepbl, IIOMALL HOBEPXHOCTH
MUpaMHIbl, TPU3MBI, KOHYyca, UWIMHIApa, O0BEM Kyba, MPSAMOYTrOJIbHOTO
napajuleJIenunena, TUpaMuel, MPU3MBL, LWIMHAPA, KOHyca, I1apa, pa3BEpPTKa
MTOBEPXHOCTHU, CEUEHUSI KOHYCA U LMWJIMH]IPA, TapajljiesIbHbIe OCU WJIK OCHOBAHUIO,
CeueHue IIapa, IJIOCKOCTb, Kacaroliascs chepsl, LMUIMHAPA, KOHYCa; yYMEHHUE
CTPOUTH CEYEHHE MHOTOIpaHHUKA, H300pa’kaTb MHOTOIpAaHHUKH, (QUTYypBl U
MIOBEPXHOCTU BpPAILEHUS, UX CEUEHUS, B TOM YHUCJIE C NOMOIIBIO 3JIEKTPOHHBIX
CPEICTB; YMEHHE MPUMEHSITH CBOWCTBA TEOMETPUUECKUX (PUTYDP, CAMOCTOSTEIHHO
(dbopMynIHpOBaTh ONpEACTICHUS H3y4aeMblX (Uryp, BBIIBUTATh THIIOTE3BI O
CBOMCTBAX U MPU3HAKAX TEOMETPUUYECKUX PUTYDP, 000CHOBBIBATH HJIM OIIPOBEPraTh
UX; yYMEHHE MPOBOJIUTH KiacCH(UKAIUIO (UTYyp MO pazIUuHBIM TNpU3HAKaM,
BBITIOJIHATH HEOOXOAMMBIE JIOTIOJTHUTENbHBIE TOCTPOCHHUS
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YMeHue onepupoBaTh MOHSATHUSAMH: JIBUKEHHE B MPOCTPAHCTBE, MapajuieIbHbIN
MEPEeHOC, CHMMETPHS Ha IJIOCKOCTH M B TIPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHme
nojno0usi, mogoOHble (GUIYpBl; YMEHHME paclo3HaBaTh paBHbIE U IOAO0OHBIE
¢Gurypbl, B TOM 4HCJIE€ B TPHPOJE, MCKYCCTBE, APXUTEKTYpE;, HCIOJB30BATh
reOMETPHUECKUE OTHOILICHMS TNPH PELICHUWH 3ajad; HaXOAUTh I'€OMETPHUYECKHUE
BEJIMYMHBI (AJMHA, Yroj, IUIOIaab, o0OBEM) MpHU pEIIeHUH 3a1ad U3 JIPYyrux
y4eOHBIX IPEAMETOB U U3 PeaJbHOM KU3HU; YMEHHE BBIUUCIATH T€OMETPHUECKHUE
BEJIMYUHBI (JIMHA, YTrOJ, oMb, 00bEM, IIIOMIAAb TOBEPXHOCTH), UCIIONb3YS
M3y4eHHbIE (OPMYIIBI M METO/IbI, B TOM YHCJIE: TUIOIIA b IIOBEPXHOCTH MUPAMHU/IBI,
MPU3MBI, KOHYCa, IWIMHApA, IUIOMAab cdepbl; 00bEM KyOa, MPsMOYTrOJIbHOTO
napajuieiienunesa, NUPaMUAbl, MPU3MbIL, MWIMHIpA, KOHYyca, Iapa; yMEHHUe
HAaxXOJUTh OTHOIIIEHUE 00HEMOB MTOTOOHBIX (hUTyp
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YMeHue oneprupoBaTh MOHATUAMU: NIPSIMOYTOJIbHAS CUCTEMA KOOPJAUHAT, BEKTOP,
KOOpJAUHATBl TOYKH, KOOPAUHATBl BEKTOpPAa, CyMMa BEKTOPOB, IIPOU3BEICHHUE
BEKTOpa Ha YHCJIO, PA3JIOKEHHE BEKTOpa MO 0a3ucy, CKAIIPHOE MPOU3BEACHUE,
BEKTOPHOE IIPOM3BENICHUE, YIOJd MEXKIy BEKTOpaMH; YMEHHE HCIOJb30BaTh
BEKTOPHBIN U KOOPAWHATHBINA METOJ U1l PELIEHUS TEOMETPUYECKUX 3a1a4 U 3a/1a4
JpYTuX y4eOHbIX IPEAMETOB

VYMeHue BbIOMpaTh MOAXOINAIIMH METOJ Ul peIleHUs 3aJaud; I[TOHUMaHHe
3HaYMMOCTH MaT€MaTHKH B U3yUYEHUH MTPUPOIHBIX U OOIIECTBEHHBIX MPOLIECCOB
SIBJICHUI; YMEHHUE PacIO3HaBaTh MIPOSBICHUE 3aKOHOB MaTEMATUKHU B UCKYCCTBE,
yMEHUE IPUBOJUTH IPUMEPBI MATEMATUYECKUX OTKPBITUNA POCCUIUCKON U MUPOBOM
MaTEeMaTUYECKON HaAyKH




IHHEPEYEHDB 9JIEMEHTOB COJAEPKAHUS, ITPOBEPAEMBIX HA EI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA

1 Yucna v BBIYKCICHUS

11 Harypasbnsie u niensie yncna. [Ipu3Haky 1eIMMOCTH LIEIIbIX YUCEI

19 Panmonanbubie yncna. OOBIKHOBEHHBIE U JIECATHYHBIC APOOH, MPOLEHTHI, OECKOHEUHBIE

NepUOANYECKHEe JpooH
Apudmerndeckuii KOpeHb HATypajdbHOU cTereHu. J[ecTBUs ¢ apuMETHYECKUMH KOPHSIMH

13 HaTypaJIbHOU CTEIIEHU

14 Crenenb ¢ nenplM nokaszaresneM. CTeneHb € palMOHAIbHBIM Ioka3aTeneM. CBoiicTBa
CTETIeHU

15 CuHyc, KOCHHYC M TaHTCHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHTCHC
YHCIOBOr0 apryMeHTa

1.6 Jlorapudm yucna. JlecaTuunbie ¥ HATYpaIbHBIC JOTapU(MBbI
JleiictBuTenpHble 4yncna. ApudMeTHyecKHe Omepaluyd ¢ JAEHCTBUTEIbHBIMU YHCIAMH.

1.7 [MpubmmxEHHbIe BBIYUCICHHS, TMPaBHJIA OKPYIJICHHS, NPHUKUAKA M OLEHKAa pe3ysbTara
BBIUNCIICHUN

1.8 [IpeoOpa3zoBanHue BhIpaXKEeHUN

1.9 KommekcHsle uncna

2 YpaBHeHUs U HEpaBEHCTBA

2.1 Lenble 1 1poOHO-paliiOHaIbHbIE YPAaBHEHUS

2.2 WppannonanbHble ypaBHEHHUS

2.3 TpuronomeTrpruyeckue ypaBHEHHS

2.4 [TokazarenbHble U TorapupMUUYECKUE YpaBHEHHS

2.5 Llenble 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanmoHanbHble HEpaBEHCTBA

2.7 [Toka3zarenbHble U JOrapupMUUECKHe HEPaBEHCTBA

2.8 Tpuronomerpuyeckue HepaBeHCTBA

2.9 CucTteMbl 1 COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB

2.10 YpaBHEHUs!, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Matpuia cuctembl JMHEWHBIX ypaBHeHUN. OnpeenuTenb MaTpULIbl

3 @yHKIMH U TpaduKu

31 OyHK1MA, crnocoOb! 3ananus gyHkuuu. ['paduk ¢pynknuu. BzaumHo obpaTHbIe (YHKIHH.

Yérneie u HeuéTHbIe PyHkumu. [lepuogndeckue GyHKINN

OO6nacTh ompezeneHuss 1 MHOXKeCTBO 3HaueHuit Qpynkuuu. Hynu dynkumu. [TpomexyTtku
3.2 3HAKOMIOCTOSIHCTBA. [IpoMexyTkm MOHOTOHHOCTH (PYHKITMH. MakCUMyMbl U MHUHHUMYMBI

dbyskiun. Hanbomnpliee 1 HauMeHbllee 3Ha4eHne (QYHKIUU Ha MPOMEKYTKE

33 CreneHHass (yHKUUS ¢ HaTypaJbHBIM M II€JbIM IOKa3aTeneM. E€ cBoiicTBa U rpaduk.
CaolicTBa U rpaguK KOpHsI N-Oi CTENEeHH

3.4 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U TpaduKu

3.5 [Toxa3zaTenbHast u norapudmudeckas GyHKIMH, UX CBOUCTBA U TpapUKU

36 Touku paspbiBa. AcuMNTOTHI rpadukoB GpyHKuil. CBoiicTBa (GYHKIMN, HEMPEPHIBHBIX HA
OTpe3Ke

3.7 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEN0BATEILHOCTEHN

3.8 Apudmerndeckas u reoMeTprudecKas nporpeccuu. @opmMyina CI0KHBIX MPOIEHTOB

4 Havana mareMaTuueckoro anaain3a




4.1

[IpousBoanas ¢pynkuuu. [IponsBoaHbIe FMeMEHTAPHBIX (DYHKITHIA

[IpumeneHne MpoU3BOJHON K UCCIETOBAaHHUIO (DYHKIIMKA HA MOHOTOHHOCTH M 3KCTPEMYMBI.

4.2 HaxoxneHnve HanboIbIIero ¥ HaMMEHbIIEro 3Ha4eHusi PYHKIUU HA OTpe3Ke
4.3 ITepBooOpaznas. MaTerpan

5 MHokecTBa U JIOTHKA

51 MHOKeCTBO, Olepali HaJ MHOXkecTBaMu. [luarpammel Ditiepa — Benna
5.2 Jloruka

6 BeposSTHOCTB M CTaTUCTHKA

6.1 OnucarenpHas CTaTUCTUKA

6.2 BepositHOCTB

6.3 KombunaTtopuka

7 I'eomerpus

7.1 ®durypsl Ha MIOCKOCTH

7.2 [IpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE

7.3 MHoOrorpaHHUKH

7.4 Tena v MOBEpXHOCTH BpalllEHUS

7.5 KoopauHaTel M BEKTOPBI




