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I[TOACHUTEJIBHAS 3AIINCKA

VYuebHsblil Kypc «Anredpa M Hadajla MaTeMAaTUYECKOTO aHaIN3a» SIBIISICTCS
OJHUM H3 HaubOoyee 3HAYMMbIX B IpPOrpaMMe CpEeIHEro o0Iero oopa3zoBaHUS,
MOCKOJIbKY, C OJHOM CTOpPOHBI, OH OOECMEeYMBAET MHCTPYMEHTAIbHYIO 0azy s
U3YYEHHS] BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYroil CTOpOHBI, (OpMUPYET
JIOTUYECKOe U abCTpaKTHOE MBIIUICHHE O0ydYarolIMXCcsi Ha YPOBHE, HEOOXOAHMMOM
JUIsl OCBOCHMSI UHPOPMATHKHU, OOIIECTBO3HAHUSI, UCTOPUU, CIIOBECHOCTH U APYTHX
JUCHUIUIMH. B paMkax JgaHHOTO y4eOHOro Kypca oOydaroniuecs OBJaJeBaloT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOW HayKH, KOTOpas (QopMyIUpyeT CBOU
JOCTIKEHUS] B MaTeMaThuieckoit popme.

VYuebHblil Kypc anreOpbl U Hayajl MaTeMaTHYECKOrO aHajM3a 3aKJIaJbIBaeT
OCHOBY Ul YCIIEIIHOTO OBJAJACHUS 3aKOHaAMH (PU3MKU, XUMUH, OHOJIOTHUH,
NOHMMAaHUSl OCHOBHBIX TE€HJCHLUN Pa3BUTUSI SKOHOMUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJIIET OPHEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX M KOMIbIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO MHCIIOJIb30BaTh MUX JUIS JajbHEHIIero oOpa3oBaHUS U B
NOBCE/IHEBHOM XKM3HU. B TO ke Bpems oOBlajieHHE aOCTPAaKTHBIMH M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSMH aureOpbl M MareMaTHYeCKOTO aHaju3a pPa3BUBAET
YMEHHE HaxOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HMCTUHHOCTb, [OKa3bIBaTb
YTBEPKACHHUS C MOMOIIBI0 MHIYKIMU M PACCYX AATh JCTYyKTHBHO, MCIOIH30BAThH
0000IlIeHHEe W KOHKPETH3alui0, a0CTparupoBaHUE M aHAJOTUI0, (popMUpPyET
KpEaTUBHOE U KPUTUYECKOE MBIILIICHHE.

B xone m3ydenus ydueOHOro Kypca «AnreOpa W Havalla MareMaTH4YE€CKOTO
aHain3a» OOydYaroIIMECs MOTY4YaloT HOBBIM OIBIT PEHICHUS MPUKIAAHBIX 3a/1ad,
CaMOCTOSITEJIBHOTO MOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEN PEaJIbHbIX CUTYyaluu,
VMHTEPIPETALMU  TOJYYEHHBIX  PELICHUM, 3HAaKOMATCA C  IPUMEPAMHU
MAaT€MaTUYECKUX 3aKOHOMEPHOCTEW B IMPUPOAE, HAYKEe U MCKYCCTBE, C
BBIJIAIOIIAMUCS MAaTEMATUYECKUMH OTKPBITUSMHU U UX aBTOPaAMH.

VYuebHbIil Kypc 00JagaeT 3HAUUTENIHbHBIM BOCIHUTATEIBHBIM MOTEHIIMATIOM,
KOTOpBI peanu3yercss Kak uepe3 Yy4eOHbI MaTepual, CHOCOOCTBYIOIIUI
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK U Uepe3 crenuduxky ydeOHOM
NEATEeILHOCTH, TpeOyromeld MpPOJOKUTEIPHOW  KOHIICHTPAIIMM  BHUMAaHUS,
CaMOCTOSITENIbHOCTH, aKKyPaTHOCTH U OTBETCTBEHHOCTH 3a MOJTYUYEHHbBINA PE3YJIbTAT.

B ocHoBe MeTonuKu 00yudeHus anredpe 1 HadajlaM MaTeMaTuYeCKOro aHaan3a
JICKUT JIEATEIbHOCTHBIN MPUHIUIT 00yUEHUS.

B crpykrype yueGHOTO Kypca «Anrebpa W Hadajga MaTeMaTHYECKOTO
aHaJIN32» BBIJICIICHBI CIEAYIOIINE COEPKATEIBHO-METOANYECKNE TIMHUM: «Hucna u
BbIYHCIICHUs», «DyHKIMKM U Tpadukm», «YpaBHEHHs W HepaBeHCTBa», «Hauama
MareMaTU4ecKoro ananusa», «MHoxkecTBa U Joruka». Bce OCHOBHbIE
COZIEP)KATEIIbHO-METOANYECKAE JIMHUM HW3Y4YalOTCs HAa MPOTSHKEHUM [JIBYX JIET
oOyuyeHHs Ha YPOBHE CPEAHET0 00IIero o0pa3oBaHusl, €CTECTBEHHO JOMOIHSISA APYT
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JIpyra 1 MOCTENEeHHO HACKIAsACh HOBBIMU TEMaMU U pasaenamu. JJaHHbIN yueOHbIN
KypC SBISI€TCS HHTETPaTHUBHBIM, IMOCKOJIBbKY OOBEIHMHSET B cebe couepix aHue
HECKOJIBKMX MaTeMaTH4eCKUX AMCIUIUIMH, TAKUX Kak anredpa, TPUrOHOMETpUS,
MaTeMaTHYECKUI aHaIu3, TEOPUSI MHOXKECTB, MaTeMaTH4eCcKas JJoruka u apyrue. [1o
Mepe TOro Kak oOydaroluecs OBIIAJEBAIOT BCE OoJiee MIMPOKUM MaTeMaTUYeCKUM
anmnaparoM, y HHUX IOCJEI0BaTENIbHO (POPMUPYETCA MU COBEPIIEHCTBYETCS YMEHHE
CTPOUTHh MAaTEMaTHUYECKYI0 MOJIEIb PEAJbHONW CHUTyallud, MPUMEHATH 3HaHUS,
MOJIyYCHHBIE TPU M3YYEHHHM YYEOHOro Kypca, IJisi PEHICHHsS CaMOCTOATENHHO
chopMyIMpOBAaHHOM MaTeMaTHMYeCKOM 3a7jaud, a 3aTeéM HHTEepPIPETUPOBATH CBOM
OTBET.

ConeprxarenbHO-MeTOnUYECKask TUHUSA «UKcia U BBIYUCICHUS» 3aBEpIIacT
¢dbopMupoOBaHHE HABBIKOB HMCIIOJNB30BAHUS JIEUCTBUTENBHBIX YHCE, KOTOPOE OBLIO
Ha4yaTo Ha ypOBHE OCHOBHOTrO 00I11ero oopasoBanus. Ha ypoBHe cpeaHero oomiero
oOpa3zoBaHusi oco0oe BHUMaHuE yuenserca  (OPMHPOBAHUIO  HABBIKOB
palroHaIbHBIX BBIYMCICHUH, BKIIOYAIOMIUX B C€0sl MCIOIB30BAHUE Pa3IMYHBIX
dopM 3amucu YuCa, yMEHHE JAeNarh NPUKUJKY, BBIMOJHATH MNPUOTMHKEHHBIC
BBIUMCJICHHSI, OLICHUBATh YMCJIOBBIE BBIPAKEHUS, pabOTaTh C MaTeMaTWUYeCKUMU
KOHCTaHTaMHU. 3HAKOMbl€ OOy4YaloIMMCSi MHOXECTBA HATypalbHbIX, LENbIX,
palMOHAJIbHBIX W JICUCTBUTENBHBIX  YHUCEN  JOMOJHSAIOTCS ~ MHOXKECTBOM
KOMIUIEKCHBIX 4HuCel. B KakIoOM HW3 3TUX MHOXECTB paccMaTpUBaIOTCs
CBOMCTBEHHbIE €My cleuu(puUYecKue 3aJauyd W OIepaluu: JACJICHUE Halelo,
ONEpUpPOBaHME OCTaTKaMM Ha MHOXKECTBE LEJNbIX YHCEN, 0COoOble CBOWCTBA
palroHAIBHBIX M HPPAIMOHATBHBIX YHCEN, apu(METHICCKUE OMEpaIiy, a TaKKe
U3BJICUCHUE KOPHSI HATypaJbHON CTEMEHW Ha MHOXKECTBE KOMIUICKCHBIX YHCEI.
bnaromapss mocnemoBaTeNbHOMY PACIIMPEHUIO Kpyra HCHOIb3YyeMbIX YWCeT |
3HaKOMCTBY C BO3MOXXHOCTSMU WX MPUMEHECHHsSI ISl PEIICHUs Pa3InYHBIX 3a/1ad
dbopmupyeTcsi mpeACTaBlIeHHE O €IWHCTBE MAaTeMaTHKH KaK HAayKd U €€ poid B
MOCTPOCHUHM MOJENEH pearbHOr0 MHpa, IMUPOKO HCIONB3YIOTCS 0000IeHue u
KOHKpPETU3aLIUAL.

JIvaus «YpaBHEHUsSI U HEPABEHCTBA» PEAIM3YETCA HA IMPOTSIKEHUU BCETO
oOy4eHHsI Ha ypOBHE CpeIHero o01iero o0pa3zoBaHus, MOCKOJIBKY B KaXKIOM pa3iese
[IporpaMmbl MPEayCMOTPEHO PELIEHHWE COOTBETCTBYIOIIMX 3adad. B pesynbrare
oOyyaromuecs: OBJIAJEBAIOT PA3NTMUYHBIMU METOJAMU PEUICHUS PpPallOHATIbHBIX,
UppalMoHaIbHbIX, IMOKAa3aTeIbHbIX, JOTapU(PMUUECKUX M TPUTOHOMETPUUECKUX
YPaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKKe€ 3a/ay, COAEpKAIIUX MapaMeETPHI.
[lonyueHHblEe yMEHHUS MIMPOKO MCIOJB3YIOTCA MPU HCCICIOBAHUM (PYHKIUNA C
MTOMOIIBIO TPOU3BOAHON, TPU PELIEHNUH ITPUKIIAIHBIX 3a7a4 U 3a7a4 Ha HAXOKIECHNE
HaWOOJBIITNX ¥ HAMMEHBINTNX 3HaUeHUI QyHKIMH. J[aHHAas coneprkarenpbHas TMHUS
BKJIFOUAaeT B ce0sl Takxke (POPMUPOBAHHE YMEHUW BBITIONHATH PACUETHI 10
dbopmynam, npeoOpa3oBaHus palMOHAIbHBIX, UppalMOHATbHBIX u
TPUTOHOMETPUUECKUX BBIPAKEHUN, a TAKIKE BBIPAXKECHUN, COAECPKAIUX CTEIICHU U
gorapumbl. bmaromaps u3ydeHuio anredpanyeckoro Marepuaia MPOUCXOAUT
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JanpHeiee pa3BUTHE  QJITOPUTMHUYECKOTO M aOCTPAaKTHOTO — MBIIIJICHUS
oOyyarormuxcsi, (OPMUPYIOTCS HABBIKA JEAYKTUBHBIX PACCYXICHHM, paOOTHI C
CUMBOJBHBIMU (hOpMaMU, MPEICTABICHUS 3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B
BUJIC PABEHCTB M HEPaBEeHCTB. Anrebpa npennaraet 3h(eKTUBHbIE WHCTPYMEHTHI
JUIS  pEIIeHUsT TPAKTUYECKHMX M ECTECTBEHHO-HAyYHBIX 3a/lad, HarlsgHO
JIEMOHCTPHUPYET CBOM BOBMOXKHOCTH KaK SI3bIKa HAyKH.

ConepxatenbHo-MeToqUYecKas JUHUS «DYyHKIUW W Tpa@uKu» TECHO
NeperuieTaeTcsl ¢ JIPYruMU JIMHUSAMH y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEI0BATEIbHOCTh U3yUEHN MaTepuana. M3ydeHne cTeneHHou,
MOKa3aTeNbHOM, Torapu(MUUECKOi 1 TPUTOHOMETPUUECKUX (PYHKIINIA, UX CBOWCTB
U TpadUKOB, UCTOIb30BaHNe (DYHKIWUN IJIA PEIICHHS 3a7ad W3 JAPYTUX YUEOHBIX
MPEAMETOB U PEANIBHOM XKWU3HU TECHO CBSI3aHO KaK C MAaTEMATHYECKUM AHAJIU30M,
TaKk U C pElICHUEeM YpaBHEHUM W HepaBeHCTB. [Ipu sToM Oomblioe BHUMaHUE
yaensiercs: GOPMUPOBAHUIO YMEHHUSI BbIpaXkaThb (POPMYJIaMHU 3aBUCUMOCTH MEXIY
pPa3IMUHBIMU BEJIMYMHAMU, HUCCIEAOBaTh MOJy4YeHHbIE (YHKIHMH, CTPOUTHh HX
rpaduku. MaTtepuan 3Toil cofepKaTesIbHOM TMHUM HAIICJICH Ha PA3BUTHE YMEHUN U
HAaBBIKOB, [I03BOJISIIOLIMX BbIPAXKaTh 3aBUCUMOCTH MEK1y BEJIMYMHAMU B Pa3JINYHOU
dbopme: aHATUTUYECKON, Tpadudeckoit U clioBecHOM. Ero n3ydeHnue crmocoOCTByeT
Pa3BUTHIO AJNTOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3ALlUH, UCITOJIb30BAaHNUIO aHAJIOTUH.

ConepxarenbHasd nuHMs «Hauana MaremMaTrndyeckoro aHajin3a» IO3BOJSET
CYLIECTBEHHO PACIIMPUTH KPYTr KaK MareMaTU4YeCKHUX, TaK U MPUKIAJAHBIX 3a7ad,
JOCTYIHBIX OOyYarouuMcs, TaKk KaK y HHUX TMOSBIAETCS BO3MOXHOCTh CTPOUTH
rpa@uky CIOXHBIX (YHKUUH, ONpeNeisTh HUX HauOOJbIIME M HaWMEHbIINE
3HAUYEHHUs, BBIYUCIATH IUIOMAAU (GUTYp U OObEMBI Tell, HAaXOAUTh CKOPOCTU U
yCKOpeHus mnpoueccoB. JlaHHas colep)KareiapHas JIMHHUS OTKPBIBAET HOBBIE
BO3MO)KHOCTH TIOCTPOEHHS MaTeMaTHYECKUX MOJEIEH pealbHbIX CHUTyaluM,
NIO3BOJISIET HAXOAUTh HAWITYYIlIEE PEIIEHNE B TPUKIIAAHBIX, B TOM YHCIIE COLUATBHO-
HSKOHOMHYECKHX, 3a/Jadax. 3HAKOMCTBO C OCHOBAaMH MAaT€MaTH4eCKOIo aHalIu3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (hOPMaJIbHO-IOTHUYECKOTO M KPEaTUBHOIO
MBILIUICHUS, (OPMUPOBAHUIO YMEHHUIH paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKHU B HayKe, TEXHUKE U UCKyccTBe. O0yyaromuecs y3HatoT O BbLAAIOIIUXCS
pe3ysibTarax, MOJIYYeHHBIX B XOJI€ Pa3BUTHUsI MAaTeMaTUKH Kak HayKu, U 00 HX
aBTOpaXx.

ConeprkarenbHO-MeTOAMYECKast TUHUS « MHOXECTBA M JIOTHKA» BKJIIOYACT B
ce0s DJIEMEHTBHl TEOPUH MHOXKECTB M MAaTeMAaTHYCCKOM JIOTHKH. TEeopeTHKO-
MHOKE€CTBEHHBIE IMPEJICTABICHUS IPOHU3BIBAIOT BECh KyPC IIKOJIBHOW MaT€MaTUKH
U TIpemsiaraloT HaumOoJiee YHUBEPCAJIbHBIM SI3bIK, OOBEIUHSIONIUNA BCE pa3eibl
MAaTEMATUKU HW €€ MPUIOKEHUM, OHM CBA3BIBAIOT PA3HBIE MaTEMaTHYECKHUE
JUCIHUIUIMHBL W WX TPUIOKEHUS B eauHoe uenoe. [loaTomy BakHO [aTh
BO3MOXKHOCTh 00y4YaromeMycss IOHHMAaTh TEOPETHUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOW MAaTE€MaTUKU U KCIIOJb30BATH €r0 ISl BBIPAXKEHUS CBOMX MBICIIEH.
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JpyrumM Ba)KHBIM TMPU3HAKOM MaTEeMaTHUKW Kak HAayKd CIeAyeT MpU3HaTh
CBOMCTBEHHYI0 €U CTpPOrocTb OOOCHOBAaHMM U CIIEIOBAaHUE OIpPEACIEHHBIM
npaBuiaM  MOCTPOEHUs  JOKAa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEeMaTHYECKONH JIOTMKU CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIJICHUS
00y4aromuxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCY)KJICHUS HA OCHOBE JIOTHYECKUX
npaBuil, POPMUPYET HABBIKA KPUTHIESCKOTO MBITUICHHUSI.

B yuebHOM Kkypce «Anrebpa M Hayaja MaTEMaTHYECKOTO AaHaJIU3a»
IIPUCYTCTBYIOT OCHOBBI MaT€MaTH4E€CKOIO MOJEIMPOBAHUSA, KOTOpBIE IPU3BAHBI
CHOocOOCTBOBaTh (POPMHUPOBAHHUIO HABBIKOB TOCTPOCHUS MOJENIEH peaIbHbIX
CUTyalllld, WCCJIENOBAaHUA OSTUX MOJENEN C MOMOIIbI anmapara aareOpel H
MaTEMaTHYECKOI0 AaHaJIN3a, WHTEPHPETALMH IOJYYEHHBIX pe3yJabTaToB. Takue
3aJlaHUs BIUIETEHBI B KaXK/IbIM U3 Pa3[eioB MPOrpaMMBbl, TOCKOJIbKY BECh Marepua
y4eOHOro Kypca HIMPOKO HMCHOJB3YyEeTCS ISl PelIeHHs] NpUKIaaHbIX 3anad. [lpu
pPEIIEHUH  pEaJbHBIX  MPaKTUYECKHX  3adady  OOydarolHMecs  pa3BUBAIOT
HaOJIIOJAaTeIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThes,
UCITOJIb30BaTh AHAJIOTHIO, 000011aTh K KOHKPETU3UPOBATH Npodiemy. /learenbHocTh
1m0 (OpPMHUPOBAHUIO HABBIKOB pEIICHUS MPUKIAJHBIX 3a/ad OpraHu3yercs B
opolecce U3ydyeHuss Bcex TeM ydyeOHoro Kkypca «AureOpa U Havana
MaTEMaTHYECKOIO aHAIN3a».

Ha wusyuenue ydeOHOro kypca «AinreOpa MW Hadajla MaTe€MaTH4YE€CKOTO
aHanu3a» otBoautcsa 272 yvaca: B 10 knacce — 136 vacos (4 yaca B Henento), B 11
Kkiacce — 136 gacoB (4 yaca B HE/ICIIO).

COEP)XAHHME OBYYEHUA
10 KJIACC
Yucna v BEIYUCIIEHUS

Panmonanehbie uncia. OObIKHOBEHHBIE U JECSATHYHBIE JPOOHU, MPOLEHTHI,
OeckoHeuHble Tepuoanueckue npodu. Ilpumenenune ApoOel M MPOLEHTOB IS
peleHns NPUKIaAHbIX 3a1a49 U3 Pa3IMYHbIX OTpAciiel 3HAHUW U PEAJIbHOU KU3HHU.

JlelicTBuTenpHble 4uciia. PanuoHallbHBIE W UPPaUMOHAIBHBIE YHUCIIA.
Apudmernueckue  omepanud ¢ JEHCTBUTENBHBIMU  4YucCIaMu.  Momyib
JEHCTBUTEILHOTO YHCIIa M ero cBoicTBa. [IpuOnmkEéHHbIC BHIYUCIICHUS, MTPAaBUIIa
OKPYIJIEHHUS], TPUKUIKA U OLICHKA PE3YyJIbTATa BEIYMCIICHUM.

Crenmenr ¢ wenbIM ITOKazareieM. buHoM Hrroronma. HMcmonb3oBanwue
noaxosend GopMbl 3alMUCH JEHCTBUTEIBHBIX YUCEN JJIS PEIISHUs TPAKTHUYECKUX
3a7a4 U MPEJICTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HATYPaJIbHOW CTEMIEHU U €r0 CBOMCTRBA.

CreneHb C panvoOHaJIbHBIM TIOKa3aTelieM M €€ CBOMCTBA, CTENEHb C
JNIEUCTBUTEIBLHBIM ITOKA3aTECIIEM.
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Jlorapudpm umcna. CpoiictBa jorapudma. [lecsTUuHble W HaTypajbHbIE
Jgorapu@mel.

CuHyc, KOCHUHYC, TaHI€HC, KOTAHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC,
APKKOCUHYC U APKTAHI'€HC YUCJIOBOIO apryMEHTa.

ypaBHCHI/ISI U HCPABCHCTBA

ToxxnectBa W TOXKIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCHIIBHBIE YpaBHEHUs W ypaBHEHMA-CIeACTBUA. HepaBeHCTBO,
peLIECHUE HEPABEHCTBA.

OCHOBHBIE METO/IBI PELLIEHUS LENbIX U IPOOHO-PAIMOHATIBHBIX YPAaBHEHUHN U
HEpPaBEHCTB. MHOIOWIEHbl OT OJHOM NEepeMEHHOW. JleneHue MHOrowieHa Ha
MHOTOUJIEH ¢ ocTarkoM. Teopema bezy. MHOrousieHs! ¢ LeJbIMu KO3(QPUIueHTaMu.
Teopema Buera.

Hp606pa3OBaHI/ISI YHCJIOBBIX Bpra}KGHI/If/'I, COoACPIKaIIUX CTCIICHU U KOPHH.

WppannonanbHbie YpPaBHEHUS. OcHOBHBIE METO/BI pemeHns
UppaMOHATIBHBIX YPAaBHEHUM.

[TokazarenpHbple ypaBHEHHs. OCHOBHBIE METOIBI PELIECHUs NOKA3aTeJIbHBIX
YpPaBHEHUM.

[IpeoOpazoBanre BhIpaXKEHUI, CONIEPIKAIINX JIOTapU(PMBI.

Jlorapudmuueckue YpaBHEHHS. OcHOBHBIE METOBI pemeHus
Jgorapu(pMUYECKUX YpaBHEHUH.

OcHoOBHBIE TPUTOHOMETPUUYECKHUE bopMyIBI. [IpeobpazoBanue
TPUTOHOMETPUUECKUX BBIPAXKEHUM. PellleHrne TPUroHOMETPUYECKUX YPABHEHHM.

Pemienne cucrteM NMHEWHBIX YpaBHEHWMU. Marpuua CHCTEMBI JIMHEWHBIX
ypaBHeHUM. OnpeaennuTeab MaTPULbI 2 X2, €10 reOMETPUYECKUN CMBICIT M CBOMCTBA,
BBIUHCIICHUE €TI0 3HAYCHWS, NPUMEHEHUE ONPEACIUTENS ISl PELICHUS CUCTEMBI
JIMHEWHBIX ypaBHEHUU. PemeHne npukinagHbIX 3a7a4 C IOMOIIBK) CHCTEMBI
JMHENHBIX ypaBHEeHHU. VccinenoBanue noCTpOCHHON MOJENH C MMOMOIIBK) MAaTPHIL
Y OIIPEACIIUTEINEH.

ITocTpoeHne mareMaTuyeCKUX MOZIEIEH PEealbHOM CUTyalMd C ITIOMOLIBIO
YPAaBHEHUW U HEPABEHCTB. lIpMMeEHEHHE ypaBHEHHMU U HEPABEHCTB K PEILICHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKHU U peaIbHOM KU3HU.

OyHKIUU U TpaduKu

OyHkuMsA, cnocoObl 3afaHus (QyHKIuU. B3anmHo oOpaTHble (yHKUIHUU.
Komno3umms  ¢ynkumii. I'paduk ¢dyHKuuu. OneMeHTapHble MNpeoOpa3oBaHUs
rpadukoB QpyHKIMA.
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OOGnacTb onpeneneHus 1 MHOXKECTBO 3Ha4eHMH (yHkuuu. Hymu dyHxuum.
[IpoMexxyTKr 3HaKONOCTOAHCTBA. YETHBIE U HEeU€THBIE QyHKUMU. [lepuonnueckue
¢byukiuu. IIpomMexxyTKu MOHOTOHHOCTHM (PyHKUIMH. MaKCUMyMbl U MUHUMYMBI
dbynkiuu. Hanbomnbiee n HanMeHbIee 3HaueHUs (PyHKIIMHA Ha TPOMEKYTKE.

Jluneitnasi, KBaJpaTU4Has W JPOOHO-JIIMHEWHAss (YHKIUU. DIEMEHTapHOEe
UCCJIeIOBaHNE U TOCTPOCHHE UX TPa(UKOB.

Crenennas GyHKIMS C HAaTypaJbHBIM U LIE€TBIM MoKka3zareneM. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHS N-0il cTENeHu KaK (yHKIIMH 0OpaTHON CTETIeHU
C HaTypaJIbHbIM IOKa3aTeJIeM.

[lokazarenvHass u norapudmuueckas (yHKIHUU, UX CBONCTBA M TrpaduKH.
Hcnonb3oBanue rpadukoB GYyHKIUN ISl pEIICHUS] YPABHEHUM.

Tpuronomerpuueckasi OKPYKHOCTb, ONpPEIEICHUE TPUTOHOMETPUUYECKHUX
(GYHKIMH YUCIOBOTO apryMEHTa.

QOYHKIMOHAIBHBIE 3aBUCHUMOCTH B PEAJbHBIX IMPOIECCAX U SABJICHUSX.
['paduku peasbHBIX 3aBUCUMOCTEH.

Hauana maremaTndyecKoro aHajan3a

HOCHGI[OB&TGJIBHOCTI/I, CITOCOOBI 3aJaHus HOCHGHOB&TGHBHOCTGﬁ. MGTOI[
MaTeMaTHU4ECKOM HHAYKIOHH. MOHOTOHHBIE U OI'PAaHUYICHHBIC ITOCIICIOBATCIIBHOCTH.
I/ICTOPI/IH BO3HMKHOBEHHUS MaTEeMaTHYeCKOIO0 aHajii3a KakK aHajin3a OeCKOHEYHO
MaJIbIX.

Apudmernueckas u reoMeTpuyeckas nporpeccuu. beckoneuno yobiBaroIas
reoMerpuueckasi nporpeccus. Cymma OECKOHEUHO YOBIBAIONICH TeoMeTpUUYeCKOn
nporpeccuu. JINHENHBINA U SKCIOHEHIMAIIBHBIN pocT. Uucno e. dopMyia CIIoKHBIX
npoueHToB. Mcnonp30BaHME TMPOrpeCcCMU I PEUICHUS pealbHBIX —3a1ad
IIPUKJIAIHOTO XapakTepa.

HenpeprbiBHble GyHKIMM M WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadukoB (Qynkumii. CBoiicTBa (QyHKIMI HENpepbhIBHBIX Ha OTpe3ke. Metoj
WHTEPBAJIOB JUIsl PEIICHUs HEepaBeHCTB. [IpuMeHeHue CBOMCTB HENpepbhIBHBIX
GbyHKUMN U1 penieHus 3a/1au.

[TepBas u BTOpas nmpousBonnbie GyHKIMU. OnpeneneHne, reOMeTPUIECKUN 1
(bU3UYECKU CMBICI POU3BOAHON. YpaBHEHHUE KacaTeIbHOU K rpaduKy QyHKIIUU.

[IpousBonHbie  aneMeHTapHbIX  (QyHkOui.  IIpousBogHass  cymMmbl,
MPOU3BEACHUS, YACTHOTO M KOMITO3ULIUU (PYHKIIMA.

MHuoxecTBa U JTOTUKA

MHOXeCTBO, OmepanMu HajJl MHOXKECTBAMH M WX CBOWCTBa. Jlmarpammebl
Oitnepa—Benna. IlpuMeHeHHEe TEOPETUKO-MHOXECTBEHHOTO — ammapara i

OOII COO MAOY COI Ne 18 7



ONMCAaHMs pPeajbHBIX TMPOLECCOB W SABJICHWUW, MPHU PELICHWH 3aJad U3 JPYTHX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, CIIEICTBUE,
JI0Ka3aTeIbCTBO, PABHOCUIILHBIC YPaBHEHUSI.

11 KITACC
Yucna v BEIYUCIIEHUS

HarypanbsHbie u 1ienble yucia. [IpuMeHeHne IpU3HAKOB JACIMMOCTH IICIIBIX
yuces, HauOonpmmii oOmui nenurtens (manee — HOJl) m HamMeHslee oOiiee
kparHoe (nanee — HOK), octaTkoB 1o moaysmto, anroputMa EBkiuaa st peneHus
3a71a4 B IIEIBIX YUCIIaX.

KommiiekcHble umcna. AnreOpanyeckass U TPUTOHOMETpUYECKAs (POPMBI
3allUCU KOMIUJIEKCHOTO 4YHucia. ApU(pMETHYECKHE OIepaluu C KOMIUIEKCHBIMU
yucaaMu. M300pakeHue KOMIUIEKCHBIX YHCEJI Ha KOOPAMHATHON IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oil cTeneHd U3 KOMIUIEKCHOTO uncia. IIpumenenue
KOMILJIEKCHBIX YUCEN JUIsl pelIeHns (PU3NUECKUX U TEOMETPUUECKUX 3a/1au.

YpaBHEHUS 1 HEPABEHCTBA

Cucrema wu COBOKYIITHOCTD ypaBHeHI/Iﬁ H HCPABCHCTB. PaBHOCUIIbHBIC
CHUCTCMBbI U CUCTCMBI-CIICACTBHA. PaBHOCUIIbHBIC HCPaBCHCTBA.

OTO6op  KOpHEl  TPUTOHOMETPUYECKMX  YpPAaBHEHHM €  MOMOIIbIO
TPUTOHOMETPHUUYECKOW OKPYKHOCTH. PerieHne TpuroHoMeTpuIeCKUX HEPABEHCTB.

OcHOBHBIE METO/ABl PEIICHUS IOKA3aTebHbIX ©  JOorapupMUUYECKUX
HEPABEHCTB.

OcHOBHBIC MCTOABI PCIICHUA UPPALUOHAJIBbHBIX HCPABCHCTB.

OCHOBHBIE METOJbI PEIIEHUS CUCTEM M COBOKYITHOCTEW palMOHAIbHBIX,
UPpalMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTApU(PMUUECKUX YPAaBHEHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMMU.

[IpumeHenue  ypaBHEHHN, CHUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3a/1a4 U 3aJla4 U3 Pa3IuYHbIX 00JIacTel HAyKU U peaJIbHOM JKU3HH,
VHTEPIPETALN TOIYyYEHHBIX PE3YJIBTATOB.

OyHKIUU U TpaduKu

I'papux xomnosuumu ¢yHkumii. ['eomerpuyeckue oOpa3bl yYpaBHEHHN WU
HEPaBEHCTB HA KOOPAUHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIUU, IX CBOWCTBA U TpaduKy.

I'paduueckre MeTonwpl perieHus ypaBHEHUW W HepaBeHCTB. ['paduueckue
METO/IbI pEUICHUS 3aJ1ad ¢ apameTpamu.

OOII COO MAOY COI Ne 18 8



Ucnonb3oBanue rpadukoB (QYHKIUN I MCCIEIOBAHUS MPOIECCOB H
3aBHCHUMOCTEH, KOTOPbIE BO3HUKAIOT MPU PEIICHUHU 3a7ad U3 JAPYTUX Y4IeOHBIX
MIPEIMETOB U PEANbHON KU3HH.

Hauana maremaTn4ecKoro aHaan3a

[IpumeHeHne Npon3BOIHON K UCCIEN0BAHNIO (DYHKIMII HA MOHOTOHHOCTb U
skcTpeMyMbl. HaxoxxaeHne HauboIbIIero 1 HAMMEHBILEr0 3HaY€HUI HENTPEPHIBHON
(GYHKIIMH Ha OTpE3Ke.

[IpuMeHeHne TPOW3BOMAHON JJIsi HAXOXKICHUS HAWIYYIEro pelIcHHsS B
NPUKJIATHBIX 3a7adax, Ui OMpPEISICHUsS CKOPOCTH M YCKOpEHHUs Tpoliecca,
3aTaHHOTO (POPMYIION WK TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO NEepBOOOpa3HbIX. llepBooOpasHbIe
aneMeHTapHbIX QyHKImil. [IpaBuna Hax0XIeHHUS TIEPBOOOPA3HBIX.

WNuTrerpan. I'eomerpruueckuii CMBICII VHTErpaa. Brruucnenue
ornpeenéHHoro uaTerpana no gopmyne Hotorona-Jlei6uuna.

[Ipumenenne WHTErpaia A HAXOXKICHHS TUIOIMIANAEH TUIOCKMX (uryp u
00BEMOB r€OMETPUUECKUX TET.

[Ipumepst pemenuit quddepeHnnanbHbIX ypaBHEHUNA. MaremaTudeckoe
MOJIETUPOBAHUE PEATBHBIX TMPOILECCOB C TOMOIIBI0 U depeHITnaTbHBIX
YPaBHEHUM.

IINTAHUPYEMBIE PE3VIIbTATBI OCBOEHHWA VYUYEBHOI'O KYPCA
«AJII'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJIYBJIEHHBIA YPOBEHH) HA VYPOBHE CPEJIHETO OBIIEI'O
OBPA3OBAHUA

JIMHHOCTHBIE PE3VYJIBTATEBI
1) rpa>xqaHCKOrO0 BOCIMTAHUS:

c(hOpMHPOBAHHOCTH TPAKITAHCKON TTO3UITUU 00yUaIOMIErocs Kak akTHBHOTO U
OTBETCTBEHHOTO WJICHA POCCUICKOTO OOIIECTBA, MPEACTABICHUE O MAaTEMaTHIECKUX
OCHOBaX (YHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
rpaXKIaHCKOTO 00ITIeCTBa (BBIOOPHI, OTIPOCHI U IPYTO€), yMEHUE B3aUMOICHCTBOBATH
C COIIMAJIbHBIMU UHCTUTYTAMH B COOTBETCTBUU C WX (PYHKITUSIMU U Ha3HAYCHHUEM;

2) MaTpuoTUYECKOTO BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUICKON TPAKIAHCKOW UICHTUYHOCTH, YBAKEHUS K
MPOLUIOMY M HACTOAILIEMY POCCHMCKOM MAaT€MaTWKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTUKEHUSIM POCCHUMCKUX MAaTEMATHUKOB U POCCHUMCKONM MAaT€MaTUYECKOW IIKOJIbI,
WCIIOJIb30BAHUE JTHX JOCTHKCHHM B JPYrMX HayKaxX, TEXHOJOTHSIX, cdepax
HDKOHOMMUKHY,;
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3) IyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HAHME TyXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoaa, ChOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUSA, dTUYECKOTO MOBEICHHUSI, CBS3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTHKEHUN HAYKU U ICSITEIbHOCTBIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOCHHUE YCTOMUUBOTO OyIyIIEro;

4) 3CTeTUYECKOTO BOCIIUTAHUSI:

9CTCTHUYCCKOC OTHOIMICHHME K MHPY, BKIIIO4as OSCTCTHUKY MATCMATUYCCKHX
3aKOHOMepHOCTeI>’I, O6T)CKTOB, 3aJ1a4, peHICHHfl, paCCY)KﬂeHHﬁ, BOCIIpPUUMYHUBOCTD K
MAaTCMAaTHYCCKHUM ACIICKTaM pPa3JIMYHBbIX BUJOB UCKYCCTBA,

5) puznueckoro BOCIUTAHMUS:

c(hOpMHUPOBAHHOCTh yMEHHUSI TPUMEHSITh MATeMaTHUYE€CKUE 3HAHUSA B
HHTEpecax 370pOoBOro U 6e30macHoro oopasa KHU3HH, OTBETCTBEHHOE OTHOILICHHUE K
CBOEMY 3JI0POBBIO (370pOBOE MHUTaHHUE, COAIAHCHUPOBAHHBIM PEXHUM 3aHATUH H
OTJIbIXa, peryisapHas (Gu3nuecKkas aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIILHOMN JAEATEIBHOCTBIO;

6) TPyAOBOTO BOCITUTAHUSI:

TOTOBHOCTh K TPYAy, OCO3HAHHE IIEHHOCTH TPYAOIIO0UsS, HHTEpPEC K
pa3muuHbIM  chepaM  TIPodEeCCHOHANBHOM  JCATEILHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOH W €€ MNPUIIOKCHUSMH, yYMEHHE COBEpIIarh OCO3HAHHBIA BBIOOD
Oymymieit mpodeccur W peann30BbIBaTh COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTP M  CIHOCOOHOCTh K  MaTeéMaTH4eCKOMYy  OOpa30BaHHIO U
caM000Opa30BaHUIO HA TIPOTSHKEHUH BCEH KU3HHU, TOTOBHOCTH K aKTUBHOMY YUaCTHIO
B PEIICHHUH MPAKTHUECKUX 3a7a4 MaTeMaTHICCKON HAMPaBIEHHOCTH;

7) SKOJIOTUYECKOTO BOCTIUTAHUS:

c(hOpMHPOBAHHOCTh JKOJIOTUYECKON KyJAbTYphl, TTOHUMAHUE BIUSHUSA
COLMAIBHO-D)KOHOMUYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOIHON U COLMATBHOMU
Cpelibl, OCO3HAHUE TTI00ATIBHOTO XapaKkTepa SKOJIOTUYECKUX MPOOJIeM, OpUEHTAIIUS
Ha TPUMCHEHUE MaTeMaTUYeCKUX 3HAHWW ISl peIIeHHs 3aaad B 00JlacTH
OKpY>Kalolllel Cpeabl, IJIAaHUPOBAHUE IIOCTYNKOB W OIEHKM HUX BO3MOKHBIX
MOCJIEICTBUN I OKPY’KAIOIIEH CPEb;

8) IEHHOCTH HAy4YHOI'O NTO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKU, TOHUMAaHUE MaTeMaTU4eCKON
HayKH Kak c(epbl 4eJIOBEUECKON JeATeIbHOCTH, 3TAOB €€ pa3BUTHS U 3HAYMMOCTHU
JUJI pa3BUTHS IUBUJIM3ALUM, OBIAJICHUE A3BIKOM MAaTEMATHKU U MaTe€MaTU4€CKON
KYJIBTYpPOH KaK CPEICTBOM MMO3HAHUSI MUPA, TOTOBHOCTb OCYILECTBIAThH MTPOECKTHYIO
Y UCCIIEAOBATENBCKYIO IEATEIIbHOCTh MHANBUAYAJIbHO U B TPYIIIIE.
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METAIIPEJIMETHBIE PE3VJIBTATBI
[To3HaBarenbHBIC YHUBEPCATBLHBIC YUCOHBIC EHCTBUS
ba3oBbIe JorNMUeCcKue NENCTBUS:

BBIABJSITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC IPU3HAKA MATEMATHYECKUX
0OBEKTOB, MOHATHIA, OTHOLICHUI MEX Ty TOHATUAMU, (DOPMYTUPOBATH OTIPEACTICHUS
MOHSTUMN, yCTAaHABIMBATH CYIIIECTBEHHBIN MPU3HAK KIaccu(PUKaIMU, OCHOBAHUS JITIs
000O0IIEHHS U CPaBHEHUSI, KPUTEPUH MTPOBOIUMOTO aHAIN3A;

BOCIIpUHUMATh,  (oOpMyIMpoBaTh W  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENbHbIC, €IMHUYHBIC, YACTHBIC U 00IIKE, YCIOBHBIC,

BBIABJIATH MATCMATUYCCKUC 3aKOHOMECPHOCTHU, B3AMMOCBA3H U IIPOTUBOPCUUA
B (baKTaX, JaHHBIX, Ha6JIIOI[€HI/I$IX N YTBCPIKACHUAX, IPCAIararb KpUTCpUN IJIA
BBIABJICHUA 3aKOHOMepHOCT€ﬁ n HpOTHBOpG‘leI;

ACaTb BBIBOAbI C HMCIIOJIB30BAHUCM 3adKOHOB JIOTHKH, JACAYKTHBHBIX H
HHAYKTUBHBIX YMOBaKHIOquHﬁ, YMOSaKJ'IIO‘IeHI/Iﬁ I10 aHAaJIOI'H,

IIPOBOJIUTH CAMOCTOATENIBHO JOKA3aTeJIbCTBA MATEMATUYECKUX YTBEPKACHUN
(mpsiMBIE ¥ OT IPOTUBHOTIO), BEICTPAUBATh apryMEHTALMIO, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CY>KJICHUS U BHIBOJIBI;

BBIOMpATh CHoco0 pelieHus ydeOHOM 3ajauu  (CpaBHMBATh HECKOJIBKO
BapUAHTOB PEIICHUS, BEIOMPATh HanOoJIee MOIXOAAIINN ¢ YIETOM CaMOCTOSTEIHLHO
BBIJICIICHHBIX KPUTEPHUCB).

ba3oBrIe uccienoBaTeILCKUe IEHCTBUS:

UCIIOJIb30BATh BONPOCHI KaK HCCIENOBATENbCKAA WHCTPYMEHT IO3HAHUA,
dbopMynupoBarb ~ BONPOCH,  (PUKCUpPYIOIIME  MPOTUBOpPEUYHE,  MPOOIEMY,
yCTaHABIMBaTh HMCKOMOE W JIaHHOE, (OpPMUPOBATH THUIIOTE3Y, APTyMEHTUPOBATH
CBOIO MO3UIIMIO, MHEHHE;

MPOBOAUTH CAMOCTOSITEJILHO CINIAHMPOBAHHBIM AKCTIEPUMEHT, UCCIIECIOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oObeKTa, sIBJICHHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00BEKTaMHU, SIBJICHUSIMH, IPOIIECCAMU;

CaMOCTOSITEeNIbHO (OPMYIUPOBAaTh OOOOIEHHS W BBIBOIBI IO pe3yjbTaram
NPOBEIEHHOTO  HAOMIONEHMs, HCCIEAOBAHMS, OLEHUBATh  JOCTOBEPHOCTh
MOJIyYEHHBIX PE3YJIbTATOB, BHIBOJOB U 0000IICHMIA;

IIPOraHo3upoBaTb BO3MOKXHOC PAa3BHTUC IIPOLCCCA, a TaKKC BbIABHUIATbH
MMPCAIIOJIOKCHHA O CTO pa3BUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ nndopmanuei:

BBISABJIISATH I[e(i)I/II_II/ITBI I/IH(I)OpMaI_[I/II/I, JaHHBIX, H€O6XOI[I/IMLIX JJIA1 OTBETA Ha
BOIIPOC U JIJIA PCUHICHUA 3a1a49N,
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BbIOMpaTh MHPOPMALIMIO U3 UCTOUHUKOB PA3JINYHBIX TUIIOB, AHAJIM3UPOBATH,
CHUCTEMAaTU3UPOBATh U HHTEPIPETUPOBATHh HH(HOPMAIUIO PAITUYHBIX BUIOB H POpPM
IIPEACTABIICHNS;

CTPYKTypHUpOBaTh HH(OpMAIUIO, MPEACTABIATh €€ B pa3iudHbIX (popmax,
WTIOCTPUPOBATH rpaduyEeCcKH;

OLICHUBATH HaJEXKHOCTD uHbOpMaIIH 1o CaMOCTOSATEIILHO
c(hOpMYyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHUBEPCAIbHbIC YICOHBIC ACHCTBUS
OO0urenue:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYKJICHUS B COOTBETCTBUHU C YCIOBUSIMH U
HEeIsIMU OOLIEHUS, ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U [HUCBMEHHBIX TEKCTax, JaBaTb IIOSICHEHHWs II0 XOMy peLIeHUs 3a/1ayu,
KOMMEHTHUPOBATH I1OJIyYECHHBIN PE3YJIBTAT;

B XOJI¢ OOCYXJEHHS 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaE€MOMl TEMBI,
npoOieMbl, pelmaeMoll 3a7add, BBICKA3bIBaTh WJIEH, HAIEJICHHbIE HA IIOHMCK
pEIICHUs], COIMOCTABISATh CBOU CYXKJIEHUA C CYXICHHSIMHU JAPYTUX YYaCTHHUKOB
uasora, oOHapyKMBaTh Pa3jIMYMe€ U CXOACTBO MO3ULUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOITIACHsl, CBOM BO3PAKEHUS;

IIPEACTABIATh PE3YJbTaThl PEUICHUS 3aJa4d, SKCIIEPUMEHTA, UCCIEAOBAHMS,
MPOEKTa, CAMOCTOSITEIbHO BHIOMpPATh (OpMAT BBICTYIUICHHS C Y4ETOM 3ajad
MPE3CHTAIUMUA U OCOOCHHOCTEN ayJIuTOPHUHU.

PerynatuBHble yHUBEpCabHbIC YUCOHBIC IEUCTBUS
Camoopranuzanus:

COCTABJIATH IJIaH, aITOPUTM PEUICHUS 3a/1a4M, BEIOUpaATh CIOCO0 peuieHus ¢
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, ApTYMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI pEUIEHUH C YYETOM HOBOM MH(pOpPMALIUU.

CaMOKOHTpOJ'IB, 3MOHHOH&J’IBHBII>1 HHTCJIJICKT:

BJIAJ€Th HABBIKAMU  TIO3HABATEIBHOM  peqUIeKCMM KaK  OCO3HAHMS
COBEPIIAEMBIX JIEMCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJECTh
crocobaMu CaMOIIPOBEPKH, CAaMOKOHTPOJISL Tpoliecca M pe3yibrara PEIIeHHs
MaTeMaTUYECCKOM 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIIECHUH 33]1a4H,
BHOCHUTBH KOPPEKTHBHI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, JIAHHBIX,
HaWJICHHBIX OMMUOOK, BHISIBJICHHBIX TPYIHOCTEH;
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OLIEHHBAaTh COOTBETCTBUE PE3YJIbTaTa LIEJIN U YCIOBUAM, OOBSICHATH IPUYHHBI
JOCTH)KCHHSI WM HEIOCTUKEHUS! PE3YJIbTaTOB JEATEIbHOCTH, HaXOAUTh OIIMOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHas ACATCIIBHOCTD:

MOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W MHAWBUIYaTbHOMN
paboThl TMpU pelIeHUH Y4YEOHBIX 3aja4, MOpPUHUMATh 1IeJlb COBMECTHOM
JIEATEIIbHOCTH, TUIAHUPOBAaTh OPraHU3aIMI0 COBMECTHOW palOoThl, pacrupenceisiTh
BU/JIBI pa0OT, TOTOBAPHUBATHCS, OOCYKIATh MPOIECC U PE3YIbTaT padoThl, 000011aTh
MHEHMS HECKOJILKMX JIFOACH;

y4acTBOBaTh B IPyNmHoBBIX (opmax paboThl (0OCYyKIeHUsl, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» U UHBIE), BBHITIOJIHATH CBOIO YaCTh PaOOTHI U KOOPAUHUPOBATH
CBOM JICHCTBUS C JPYTMMU YJICHAMU KOMaH/bl, OI[CHUBATh KaY€CTBO CBOETO BKJIAJa
B O0mMUIA MNPOAYKT TO KPUTEPUSM, CPOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJICICTBHUSI.

INPEAMETHDBIE PE3VJIbTATDI

K xonmy oOyuenuss B 10 kiacce oOyd4aromuics TMOTYYUT CIEAYIOIINE
MpPEIMETHBIE PE3YJbTAaThl MO OTIACIBHBIM TeMaM paboueil MporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hadaaa MaTeMaTH4eCKOro aHaTUu3ay:

Yucia v BEIYUCIICHUS:

CBO6OI[HO OIICpHUPOBATh IMOHATHAMMU: PAOIUMOHAJIBHOC YHCIIO, OceckoHeuHast
MCPUOANICCKAA I[p06b, IMpOLCHTLI, HpPPALIHUOHAIIBHOC YHCJI0, MHOXKCCTBA
paduOHAJIbHBIX U HeﬁCTBHTeHBHBIX qucCcCiI, MOAYJIb I[ef/'ICTBI/ITeJ'II)HOFO quciia,

MPUMEHATh JApPOOM U MPOUEHTHI ISl PEIICHUS TPHUKIAIHBIX 3a1ad U3
Pa3IMYHBIX OTPACIICH 3HAHUW U pEaTbHOU KU3HU;

NPUMEHSTH TPUOIMKEHHBIC BEIYMCIICHUS, TIPABUJIA OKPYIJICHUS, IPUKUAKY U
OLICHKY p€3yJIbTaTa BEIYMCIICHUM;

CBOOOZHO ONEPUPOBaTH TMOHSITHEM: CTENEHb C LEJIbIM [OKa3aTeleM,
MCII0JIh30BaTh MOAXOAILYI0 (DOpMY 3anmucu JEHCTBUTEIBHBIX YUCEN JJI PEIICHUs
MMPAKTUYECKUX 337a4 U NPEICTABICHUS TaHHBIX;

CBOOOIHO OIEPUPOBATH MOHATHEM: apU(PMETUYECKUI KOPEHb HATypaJbHOU
CTEIICHH;

CBO60}1HO OIICpUPOBATL TOHATUCM: CTCIICHDb C pallMOHAJIbHBIM ITIOKA3aTCIICM;

CBOOOTHO OIEPUPOBATH MOHATUAMH: JIOTapuPM dYHUCIA, ECITHUYHBIE U
HaTypaJbHBIC TOTAPUPMBI;

CBO60}1HO ONCpUpPOBaTL NOHATUAMH: CHUHYC, KOCMHYC, TAHI'CHC, KOTAHI'CHC
YHUCJIOBOT'O aprymMeHTa,
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ONEpUPOBaATh MOHATUSAMU: aPKCUHYC, aPKKOCUHYC U apKTAHI€HC YHCIOBOIO
aprymMeHTa.

YpaBHEHUS U HEPABEHCTBA:

CBO6OI[HO OIICPpHUPOBATH INOHATHUAMHU:. TOXIACCTBO, YPABHCHUC, HCPABCHCTBO,
PaBHOCHIIBHBIC YPABHCHUA U YPABHCHUA-CICACTBHUA, pABHOCUJIBHBIC HCPABCHCTRBA,

MPUMEHATh paA3JIMYHbIE METOABl PEUICHUS pPAaUUMOHAIBHBIX W JPOOHO-
pallMOHAJIBHBIX YPaBHEHWM, IPUMEHATH METON MHTEPBAJIOB JUIA PELICHUS
HEPABCHCTB;

CBOOOZHO OINEPUPOBATH MOHATHSIMHU: MHOTOWIEH OT OAHOW MEPEeMEHHOM,
MHOTOWIEH C LEJIbIMU KOd(ppuiineHTaMu, KOpHU MHOTOUJIEHA, TPUMEHSITh JICJICHUE
MHOTOYJIEHA Ha MHOTOWIEH C OCTarkoM, Teopemy be3dy u Teopemy Buera nns
pelieHus 3aay;

CBOOOJTHO ONEpUPOBATh MOHATUSAMU: CHCTEMa JIMHEWHBIX YpaBHEHUM,
MaTpHIa, ONPENECIUTENb MaTpulbl 2 X 2 KW €ro TIeOMETPHUYECKUH CMBICI,
UCITIOJIB30BAaTh CBOWCTBA ONPENEIUTENsS] 2 X 2 JuIsl BBIYMCIEHUS €r0 3HAYEHUS,
IIPUMEHATh ONPENCIUTENN Ui PELIEHUs CUCTEMbl JIMHEHHBIX YpPaBHEHUH,
MOJICJIMPOBATh PEaIbHbIE CUTYallU C IIOMOLIBIO CUCTEMBI JIMHEHHBIX YPaBHEHUN,
UCCIIEI0BATh IIOCTPOCHHBIE MOJEIN C IIOMOLIBIO MATpUll U OIPEACIUTEIEH,
MHTEPIIPETUPOBATH MTOJIYYEHHBIN PE3YJIBTAT;

MCIIOJIb30BaTh CBOMCTBA JEUCTBUH C KOPHAMHM g TNpeoOpa3OBaHUS
BBIPAKCHU U,

BBIITIOJIHATD Hp606paBOBaHI/I${ YHCJIOBBIX BprEl)KCHHfI, COACPIKAIINUX CTCIICHU C
panrOHAaJIbHBIM ITOKAa3aTCIICM;

MCII0JIb30BAaTh CBOICTBa norapu(pmMoB JUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAXKECHUH;

CBOOOIHO OMEpUPOBATH MOHATUSIMH: HppallMOHATbHBIC, MOKa3aTeIbHbIE U
JorapugMuUYecKue ypaBHEHUS, HAXOAUTh UX PEIICHUS C TTOMOIIBIO PAaBHOCHIBHBIX
MIEPEXO0/I0B WJIM OCYIIECTBIISISI IPOBEPKY KOPHEH;

MIPUMEHSATH OCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYITBI I MpeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAXKECHHUI;

CBOOOHO ONEPUPOBATH TOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OPUMEHATH  HeoOXoaumble  (QOopMyJbl Il  PEIICEHHS] OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUN;

MOACIUPOBATE PCAJIBHBIC CHUTyallUM Ha A3bIKC anre6pbl, COCTAaBJIATH
BbBIpaXXCHUS, YPABHCHUS, HCPABCHCTBA 110 YCJIOBHUIO 3aJla4H, HCCIICIOBATDH
IOCTPOCHHBLIC MOJACIIN C NCIIOJIIB30BAHUCM allllapaTa anre6p1;1.

OyHKIUU U TpaduKu:
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CBOOOZHO OMEPUPOBATH MOHATUAMU: (PYHKIIHS, CIIOCOOBI 3aaHUs (PYHKIUH,
B3aMMHO OOpaTHble (YHKIUH, KOMIO3ulus (GyHKIuUE, rpaduk QyHKIUH,
BBITNIOJIHSTH AJIEMEHTapHbIEe TPeoOpazoBaHus rpadukoB PyHKIUH;

CBOOOZHO OIEpUPOBATH MOHATHAMU: OOJIACTb OMPEACICHUS U MHOXKECTBO
3HaYeHUHN QYHKIUU, HYIH (PYHKIIMH, IPOMEKYTKHU 3HAKOIIOCTOSIHCTBA;

CBOOOHO OMEpUPOBaTh MOHATHSAMHU: YETHBIE M HEUYETHbIE (DYHKIUH,
nepuonnyeckue (QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMU, MAKCUMYMBI U
MUHUMYMBI (DyHKIIMU, HaumOoiblllee M HaUMEHbIee 3HaueHHe (YHKIUU Ha
IIPOMEXKYTKE;

CBOOOIHO ONEpUPOBATH MOHATUSMU: CTENIEHHAs! (PYHKIUSI C HATypalbHBIM U
HEeIbIM TIOKa3zareiaeM, Tpa@uK CTeneHHOW (YHKIMKW C HaTypajdbHBIM U IIEJIBIM
nokasareseMm, rpa@uK KOpHS n-0il cTerneHu Kak (YyHKIMHW OOpaTHOM CTENEeHH C
HaTypaJIbHBIM ITOKa3aTeIeM;

ONepUpoBaTh MOHATUAMU: JIMHEWHAs, KBaJgpaTHuyHas W ApOOHO-JIIMHEWHas
(YHKIMH, BBITOIHATH JIEMEHTAPHOE UCCIIEOBAHUE U MOCTPOEHUE UX IPaUKOB;

CBOOOIHO OMEpUpPOBaTH MOHATHUSMU: IMOKa3aTelibHas M Jiorapudmuueckas
GbyHKIIMU, WX CBOMCTBAa U rpaduKH, HCHOJIb30BaTh WX TpaUKU IS pEIICHHS
YPaBHEHHUI;

CBOOOZHO ONEpUPOBATh MOHATUSMU: TPUTOHOMETPUYECKAS OKPYKHOCTb,
OINpEAEIICHUE TPUTOHOMETPUUECKUX (PYHKIIMI YHCITOBOTO apryMEHTa;

UCNOIb30BaTh Tpaduku (YHKOUH JUIsI  KCCIENOBaHMSI IPOLIECCOB U
3aBHCUMOCTEH IMpH PELIEHUU 3a/ad U3 IpPYyrux y4eOHbIX MPEAMETOB U peajbHOU
YKU3HH, BBIpAXXaTh (POPMYIaMH 3aBUCUMOCTH MEK/y BEIMUYMHAMU;

Hauana maremaTnuecKkoro aHajn3a:

CBOOOIHO OMEpUPOBATh MOHATUSIMH: apuPMETHUYEeCKas U TeoMeTpUYecKas
nporpeccusi, 06CKOHEYHO yOBIBaIOIasi TEOMETPUUECKasi TPOrPeCcCHsi, JIMHEUHBIN U
AKCIOHEHIIMATIBHBIN POCT, GOpMYyIIa CIOKHBIX MPOILIEHTOB, UMETh MPEACTABICHUE O
KOHCTaHTE;

WCIIOIb30BaTh MPOTPECCUU IS PEUICHUS pEajibHbIX 33Ja4 IPHUKIIAJIHOTO
XapaKkTepa;

CBOOOJTHO OIIEPHUPOBATH MMOHATHAMU: TIOCJICIOBATEIIBHOCTD, CIIOCOOBI 3aTaHUS
MOCJICIOBATCIIBHOCTEH, MOHOTOHHBIE M OTpPaHWYCHHBIC TOCIEAOBATCILHOCTH,
MMOHUMAaTh OCHOBBI 3apOXKICHUS MaTeMaTHYCCKOTO aHajgn3a Kak aHajau3a
OCCKOHEUHO MaJbIX;

CBOOOHO OTIEPUPOBATH MOHATHUSIMHU: HEMTPEPHIBHBIE (DYHKIIUU, TOUYKH Pa3phIBa
rpaduka GyHKIIUU, aCUMOTOTHI rpaduka QyHKIHY;
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CBOOOZHO OIEpUPOBATH MOHATHEM: (DYHKIIMS, HEMpepbIBHAas Ha OTpPE3Ke,
NPUMEHSATH CBOICTBA HEMPEPHIBHBIX (PYHKLUN AJIs pEeIIeHUs 3a7ad;

CBOOOIHO OIEpPUPOBATh TIOHITHSAMHU: TEpBas W BTOpas MPOU3BOIHBIC
GbyHKIMM, KacaTeabHas K TpaduKy QyHKIUH;

BBIYUCIIATH POU3BOIHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO U KOMIIO3UIIUU
IBYX (DYHKLUU, 3HATH MPOU3BOJHBIC AIIEMEHTAPHBIX (DYHKITHII;

MCIIOJI30BaTh TEOMETPUUYECKUN M (PU3MUECKUN CMBICI MPOW3BOMHON IS
pelieHus 3a1ad.

MHOXEeCTBa U JIOTHKA:

CBO60I[H0 OIICPUPOBATH IIOHATUAMM.: MHOXXCCTBO, oncpanuu Hanq
MHOXXCCTBaMU,

HCIIOJIBb30BAaTbh TGOpCTHKO-MHO)KGCTBGHHBIfI arrapar ajisa OoItnCaHus pCajJlbHbIX
IIpoHcCCoOB U HBHGHHﬁ, IIpU pCHICHHH 3a1a4 U3 JPYIHX y‘-IC6HI>IX IIpcaAMCTOB,

CBOOOJTHO OIEpPUPOBATh MOHATHUSIMU: OIpEJEIeHUEe, TeopeMa, YpaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaT€MaTUYECKOTr0 0OBEKTA, I0KA3aTeIbCTBO, PABHOCHUIIbHBIE
ypaBHEHUS U HEPABEHCTRBA.

K xonmy oOyuenuss B 11 kmacce oOydarommuiics MOIXYYHUT CIEAYIOIINE
MPEIMETHBIE PE3YJAbTAaThl MO OTACIBHBIM TeMaM paboueil MporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayaia MaTeMaTH4eCKOro aHaIu3ay:

Yucia v BEIYUCIICHUS

CBOOOJHO ONEpUPOBaTH MOHATUSMHU: HATypajJbHOE U I€JI0€ YHUCIIO,
MHOXKECTBA HATYpPAJIBHBIX WU LEIbIX YUCEJ, MCIIOIB30BaTh INPU3HAKHU JEIMMOCTHU
uenbix yucen, HOJ[ n HOK naTypanbHbBIX 4ncen 1y pelieHus 3a1a4, MIPUMEHSTh
anroput™m EBknunaa;

CBO6OI[HO OIICPpHUPOBATHL IIOHATHCM OCTATKa II0 MOAYJIIO, 3allMChbIBATh
HaTypaJbHBIC YHCJIAa B PA3JIMYHBIX ITIO3UIHMOHHBIX CUCTCMAaX CUHUCJICHUA

CBOOOJTHO ONEPUPOBATh MOHATUSMH: KOMIUIEKCHOE YHCIO M MHOXXECTBO
KOMIUICKCHBIX YHCEJI, MPEACTaBIsATh KOMIUICKCHBIE 4YHClIa B alreOpandeckonl u
TPUTOHOMETPUUECKOU (hOpMe, BBIMIOJIHATH apu(pMeTHyecKue onepaiuu ¢ HUMH U
M300pakaTh HA KOOPIAUHATHOM MIIOCKOCTH.

YpaBHEHUS 1 HEPABEHCTBA:

CBO60}1HO OIICPUPOBATh IOHATUAMH: HPPAOVOHAIILHBIC, IMOKA3aTCIbHBIC U
HOFapI/I(i)MI/IIICCKI/Ie HCPABCHCTBA, HaxXoauThb nux peuICHUA C ITIOMOIIIBIO
PaBHOCHIIBHBIX IICPEXOI0B,

OCYHIECTBJIATh OTOOpP KOpPHEH TpH pPEHICHUH TPUTOHOMETPUUECKOTO
YPaBHEHUS;
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CBOOOJITHO OINEpPUPOBaTh MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HeoOxomumbie  (HOpMyabl Ui PEIICHHS OCHOBHBIX — THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOIHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUH U
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMbI-CIIEICTBUS, HAXOAUTh PEIICHUS
CUCTEMBI M COBOKYIMHOCTEW pallMOHAJIBHBIX, UPPALMOHAIBLHBIX, MOKA3aTeIbHBIX U
jorapu(pMUYECKUX YpaBHEHUN U HEPABEHCTB;

pemarp palHOHAIIbHBIE, UppalMOHaJIbHBIE, ITIOKA3aTENbHBIE,
jJorapuMuyueckue W  TPUTOHOMETPUUYECKHE ypaBHEHHS M  HEPaBEHCTBA,
coJiep Kale MOIYJIM U IapaMeTPHI;

IPUMEHSTH IpaQUUeCcKrue METOBI JJIsSl PELICHUsI YPAaBHEHUN U HEPABEHCTB, a
TaKOKe 3a/1a4 C MapaMeTpamu;

MOJIEIUPOBATh pEajbHblE CHUTyalldd Ha S3bIKE aIreOpbl, COCTABISTH
BBIPDAKCHUS, YPAaBHECHMS, HEPABEHCTBA M HX CHCTEMBI IO YCIOBHIO 3a/1ayH,
UCCIIEZIOBATh TIOCTPOCHHBIE MOJEIN C MCIOJB30BAHUEM ammapara ajareOpsl,
WHTEPIIPETUPOBATH MTOJIyYEHHBIN PE3YIIBTAT.

OyHKIUYU U TpaduKu:

CTPOUTh TpapuKH KOMIO3WLIMUUA (PYHKIHA C TOMOMIBIO 3JIEMEHTAPHOIO
MCCJIEI0BaHUS U CBOMCTB KOMIIO3UIIUU ABYX (DYHKIIHIA;

CTPOUTh TeOMETpUYECKHue oO0pa3pl YpaBHCHHH M  HEPABEHCTB Ha
KOOPAWHATHOM IIOCKOCTH;

CBOOOZAHO OMEpPUPOBATH TMOHATUAMH: TpadUKM TPUTOHOMETPUUECKUX
dyHKUM;

OpUMEHATh (QYHKIUU JUIsI MOJICIMPOBAHUS W HWCCJIENOBAaHUSA pPeabHBIX
IIPOLIECCOB.

Hauana maremaTnuecKkoro aHajn3a:

HCIIOJIB30BaTh IMPOU3BOJIHYIO JIJIS UCCIICOBAHNA (I)YHKI_[I/II/I Ha MOHOTOHHOCTB
H SKCTPEMYMBI,

HaxXOJUTh HaHOOJIbIIIEE U HAMMEHbIIIEE 3HaYCHUsT (PYHKIIUU HEMPEPHIBHOM Ha
OTpE3KE;

WCIIOJIb30BaTh TMPOU3BOAHYIO I HAXOXKIACHHS HAWIYYIIeTo PEIICHUs B
MIPUKJIATHBIX, B TOM YKCJIE COUATbHO-DKOHOMUYECKUX, 3aa4ax, JUIsl ONpeneIeHuUs
CKOPOCTH M YCKOPEHHSI POIIeCcca, 3aJaHHOTO (OpMYIIOi Hin TpadukoM;

CBOOOZHO OMepUpoBaTh MOHATUSAMU: MEpBOOOpa3Has, ONpeAeIEHHbIN
WHTETpaJl, HAXOJUTh IEPBOOOpA3HBIE DIEMEHTAPHBIX (YHKIHMA W BBIYUCIATH
uHTerpai no gopmyne Hetorona-Jleitonuna;
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HaXOoOHWTh IIOIadu INIOCKHUX (1)I/Il“yp 1 00BEMBI TEJI C IIOMOIIbIO MHTETpAJIA;

UMETh TPEACTaBICHHE O MaTEeMaTWYeCKOM MOJACIUPOBAHUU Ha TpPHUMEpe
cocTaBieHus AU PepeHnaIbHbIX YPAaBHEHUI;

peuiatb MPUKIIAAHBIC 3adda49d, B TOM YHCJIC COIHUAJIBHO-3KOHOMHUYCCKOIO H
(1)I/ISI/II-ICCKOI‘O XapakTepa, CpCaACTBaMu MAaTCMATHYCCKOI'O aHAJIU3a.
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TEMATHUYECKOE IINTAHNPOBAHUE

10 KJIACC
KonnuectBo yacos DNeKTpOHHbIE
Ne HaumenoBaHnue pa3aenoB 1 TeM IPOrpaMMBl (mpossie)
/1 pasi porp Beero KontposnbHbie  Ilpaktudeckue  oGpazoBarenbHbIC
paboThI paboThI pecypchl
MHoxkecTBO JENCTBUTEIIBbHBIX qucell.
1 Mmuorowiensl. PannonanbHble ypaBHeHuss u 24 1
HepaBeHCTBA. CHCTEMBI TMHEHMHBIX YPABHEHUN
) @Oynkuun u rpaduxn. CrenenHas QyHKIus c 12 1
LIEJIbIM TI0Ka3aTeeM
3 Apudmernueckuif KOpeHb n-OH  CTENEHH. 15 1
WppanmonanbHble ypaBHEHUS
4 [TokazarenbHass  ¢ynkuus. IlokazaTenbHble 10 1
YpaBHEHHUS
5 Jlorapupmuyeckas GyHKIMSL. 18 1
Jlorapudmuueckue ypaBHeHUS
6 Tpuronomerpuueckue BBIPAKECHMUSI "o, 1
ypaBHEHHUS
7 ITocnenoBarenbHOCTH U POrPECCUU 10 1
8 HenpepsiBable Gpynkiun. [ponsBoanas 20 1
9 [ToBTOpenue, o0000mIIEHHE, CHUCTEMAaTH3AIUs 5 )

3HAHUH
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OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

136

10

OOIT COO MAOY COMI Ne 18 20




11 KITACC

KonunyectBo yacoB DIIEKTPOHHBIE
N (umdposeie)
e auMEHOBaHUE Pa3/IEJI0B U TEM MPOTrpaMMBbl Bear Kontponbhbie | [IpakTHUeCKHE  oOpasopaTestbHbie
paboTsI paboTsI pecypchl

1 UccnenoBanne  QyHKOHMA € TOMOIIBIO 2 1

MPOU3BOIHOM
2 [TepBooOpa3nas 1 UHTETpaI 12 1
3 I'padpukn  TpuUroHOMETpUYECKUX  (DyHKIIHHA. 14 1

Tpuronomerpuyeckre HepaBeHCTBA
4 WpparnmonansHeie, MOKa3aTeIIbHBIC H o, 1

norapudMUUecKre HepaBeHCTBA
5 KomnnekcHbie uncna 10 1
6 HarypanbsHbie u 1enblie yncia 10 1

CucTeMBbl PANMOHANBHBIX, HPPAHOHATHHBIX
7 IIOKa3aTeJIbHbIX u aorapupmuueckux 12 1

YpaBHEHUI
8 3aznauu ¢ mapaMeTpamu 16 1
9 [ToBTOpeHue, 0000ImIeHNE, CcHCTEMaTH3AIUS 16 5

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 136 10 0
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I[TIOYPOYHOE IVIAHMPOBAHUNE

10 KJIACC
KonnuectBo yacos DNeKTpOHHbIE

No Hara nudpoBbie

Tema ypoka K I
/o Beero OHTPOJILHBIE = IIPaKTHUYECKUE  p3ydeHuss 0Opa3oBaTeIbHBIC

paboThl paboThl pecypchl

1 MHOecTBO, Onepaluy HaJl MHO)KECTBAMHU M UX 1

CBOMCTBA
2 Huarpammsl Ditnepa-Benna 1
3 [Tpumenenue TEOPETHKO-MHOKECTBEHHOTO

arrapara ajid peicHu 3aaa4q

Pamuonanbable  uuncina. OOBIKHOBEHHBIE U
4 JeCATUYHBIE APOOH, MPOIEHTHI, OeCKOHEUHbIe |
HNEepUOMUYECKUe IpooH

Pamuonanbaple  uwncina. OOBIKHOBEHHBIE W
5 JeCATUYHBIE APOOH, MPOIEHTHI, OeCKOHEUHbIe |
NePUOANYECKHE TPOOH

[Ipumenenne npobeid W TPOIEHTOB s

6 1
pELLICHHS TPUKIIAIHBIX 3a/1a4

7 [Ipumenenne npobeid W TPOIEHTOB s 1
pEeLICHHS TPUKIIAIHBIX 3a/1a4

] JleiicTBuTeNbHBIE YKcHa. PaldoHadbHBIE U 1

HppanuoOHaJIbHBIC YU CIIa
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Apudmernueckue ornepanuu c
JICWCTBUTEILHBIMH YHCITaAMH

10

11

Monyne  IEHCTBUTEIIBHOIO 4UCIA W €ro
CBOMCTBa

[Tpubnmxénnbie BBIYMCIICHHUS, npaBuja
OKpYIJICHHUSI, TTPUKUJIKA U OLIEHKa pe3ylibTaTa
BBEIUHCIICHUN

12

13

14

OCHOBHBIE METO/IbI PELIEHUS LIETBbIX U IPOOHO-
paLMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB

OCHOBHBIE METO/IbI PELICHUS LENIBIX U JPOOHO-
PalMOHAIBHBIX YPABHEHUI U HEPABEHCTB

OCHOBHBIE METO/IbI PELICHUS LENIBIX U IPOOHO-
PalMOHAJIBHBIX YPABHEHUI U HEPABEHCTB

15

16

MHorousneHsl 0T OHOW epeMeHHoM. Jlenenue
MHOTOYJIEHAa HAa MHOTOWIEH C OCTaTKOM.
Teopema besy

MHoro4wieHbl ¢ UeIbIMU KOI(PPUITMECHTaAMH.
Teopema Buera

17
18

19

Pemenne cucreM TMHEHHBIX YpaBHEHUN
Pemenue cucreM TMHENHBIX YPaBHEHUN

Marpuna CUCTEMBI JIMHEHHBIX YPaBHEHUH.
Onpenenurens MaTpHUIbI 2x2, ero
TEOMETPUYECKUI  CMBICAI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYEHUS
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20

21

Ornpenenurens MaTpHIIbI 2X2, ero
T€OMETPUYECKUI CMBICII u CBOICTBA;
BBIUHCIIEHHUE €T0 3HAYCHUS

IIpumeHeHne onpenenuTens M PelIeHus
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

22

Pemenue mnpukianHbIX 3a7ad ¢ [IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPaBHEHUI

23

24

Pemenne mnpukimamHeIX 3amad ¢ TOMOIIBIO
CHUCTEMBI JINHEUHBIX YPAaBHEHUI

KonTtponbHas pabora: "PannoHanbHbie
ypaBHeHHs U HepaBeHcTBAa.  Cucrtembl
JMHENUHBIX ypaBHEHUN"

25

OyHkuus, CcHnocoObl  3amaHus  (YHKIUH.
B3aumuo oOparable ¢ynkiuu. Kommosunms
byHKIUH

26

I'padux (GYHKIMH. DnemMeHTapHbIe
npeoOpa3oBanus rpadukoB GyHKIUN

27

OO6rnacTp omnpeieeHust 1 MHOXKECTBO 3HAYEHU N
byukmmu. Hynu dysxmun. [IpomexxyTku 3HaK
ITIOCTOSAHCTBA

28

29

YéTtHbie U HEYETHBIE byHKIIMH.
[lepuomuueckue  pynknuu.  [IpomexxyTku
MOHOTOHHOCTH (PyHKLIHU

MakcuMyMbl U MUHUMYMBI  (DYHKIUH.
HaubGonbiiee ©  HauMeHbllee  3Hau€HUE
(GYHKLIMU Ha TIPOMEXKYTKE
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30

Jluneiinas, KkBagpaTu4Has U JpOOHO-IMHENWHAs
byHKIIUN

31

32

33

DNeMeHTapHOE HCCIIEAOBAaHUE M IOCTPOCHUE
rpauKoB ITHX (PyHKIIHHA

DJIeMEHTapHOE HCCIICIOBAaHUE M MOCTPOCHHE
rpaduKOB ATUX (PYyHKIHHA

Crenedb C 1eIbIM IIOKasareiaeM. buHoOM
Hrrotona

34

Cremenp C IE€I6IM  TIOKasareiaeM. buHOM
Hrrorona

35

36

37

CrenenHas QyHKIUS ¢ HATYPAIBHBIM U [ETBIM
nokasaresnieM. E€ cBoiicTBa u rpaduk

KonTponbHas pabota: "CreneHHass (QyHKIMS.
E€ cBoiicTBa u rpadux"

ApudmeTrnaeckuit KOPEHb HATypaJIbHON
CTEIMEHU U €r0 CBOICTBA

38

ApudpmeTnueckuii  KOpeHb  HaTypajbHON
CTETIEHU U €r0 CBONCTBA

39

40

41

[IpeoOpazoBaHusi  YHMCIIOBBIX  BBIPAKEHUH,
COZIepKaILMX CTEIIEHU U KOPHU

[IpeoOpa3oBaHuss  YHUCIOBBIX  BBIPAXKCHHIA,
COZIepIKAIIUX CTETIEHU U KOPHU

[IpeoOpa3oBaHuss  YHUCIOBBIX  BBIPAXKCHHI,
COZIeprKAIlIUX CTETIEHU U KOPHU
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42

43

44

Wppaunonanbupie  ypaBHeHHs. OCHOBHbBIE
METO/IbI peuieHus UPPALMOHAIIBHBIX
YpaBHEHUU

Uppanmonansupie  ypaBHeHHs. (OCHOBHbBIE
METO/IbI petieHus HUppaIMOHATIBHBIX
ypaBHEHU M

HppaunuonaneHeie  ypaBHeHHs. (OCHOBHbBIE
METO/IbI pelieHus UPPaLMOHAIIBHBIX
ypaBHEHUU

45

46

47

PaBHOCUIBHBIE — Tepexoabl B pEIIEHUU
MPPALMOHAIIbHBIX YPAaBHEHUN

PaBHOCWIIBHBIE ~ TIEpEXOAbl B pELICHUU
UPPALMOHAIIBHBIX YPAaBHEHUN

PaBHOCMIIBHBIE ~ TIEpeXoAbl B pELICHUU
VUPPALMOHAIIBHBIX YPAaBHEHUN

48

PaBHOCHIIBHBIE — Tlepexoabl B pEIIEHUU
MPPALMOHAIIBHBIX YPaBHEHUI

49

CaoiicTBa U rpaduK KOpPHS N-OM CTENEHU Kak
(GyHKIUM OOpaTHOHM CTENeHW C HaTypajJbHBIM
HoKa3areyieM

50

51

CaoiicTBa U TpaduK KOpPHS N-OM CTEMEHU Kak
(GyHKIUN OOpaTHOM CTENeHH C HaTypaJbHBIM
MOKa3aTesIeM

Kontponbhas pabora: "CpoiictBa M rpaduk
KOpHSI n-oi creneHu. MppamuoHaibHbIE
ypaBHEeHHUA"
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Crenenp C palMOHaJIbHBIM IOKa3aTelaeM U €&

52 .
CBOWCTBa

53 Crenenb ¢ palMoOHaJIbHBIM IOKa3aTeseM U eé
CBOMCTBa

54 CreneHb C pallMOHAIBHBIM IOKa3aTeiaeM U eé
CBOMCTBA

55 [Toka3zarenbHas ¢yHKUusA, €€ CBOHCTBA U
rpaduk

56 Ucnons3oBanne rpaduka  QyHKOEH IS
peleHNs ypaBHEHUH

57 Ucnons3oBanne rpaduka  QyHKOEH IS
pelLeHHs ypaBHEHUH

53 [Toka3zarenbHple  ypaBHEHUS. OcHOBHBIE
METOJIBI PEUICHUS TTOKA3aTeNIbHBIX YPaBHEHHUH

59 [Toka3zarenbHple  ypaBHEHUS. OcHOBHBIE
METO/IBI PEUICHUS TOKA3aTeIbHBIX YPaBHEHUH

60 [Toka3zarenbHble YpaBHEHUS. OcHoBHbIE
METO/Ibl PELIeHUs TOKA3aTeNIbHBIX YPaBHEHUH

61 KonTponbsHas pabora: "[Toka3zarenbHast
¢ynkuus. [TokazarenbHble ypaBHEHUS"

62 Jlorapudm uncna. CoiicTBa norapudma

63 Jlorapugwm uncna. Coiicta norapudma

64 Jlorapugwm uncna. CoiicTa norapudma

65 JlecsiTuuHbIE U HATypaJbHbIE JTOTapH(PMbI
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66 €CATUYHBIE U HaTypaJIbHbIE JTIOrapru(pMbI
Ty

67 [IpeoOpazoBanue BbIpaKEHUH, COAEPKAIINX
Jorapupmbl

63 [Ipeobpa3oBanne BbIpaK€HUM, COIEPIKALINX
JorapudMbl

69 [IpeoOpa3oBanne BbIpaK€HUM, COIEPIKALINX
norapudmbl

70 Jlorapudmuyeckass QyHkuus, €€ CBOWCTBA U
rpaduk

71 Jlorapudmuyeckass QyHkuus, e€ cBOWCTBA U
rpaduk

7 Ucnonp3oBanue rpaduka yHKOHM I
peleHNs ypaBHEHUH

73 Ucnonp3oBanue rpaduka QyHKUMH A0S
peleHNs ypaBHEHUH
Jlorapudmuyeckue ypaBHeHUs. (OCHOBHBIE

74 METO/IbI peuenus aorapupMuyeCcKux
YpaBHEHUU
Jlorapupmuueckue ypaBHeHHs. (OCHOBHbBIE

75 METO/IbI peuieHus J0rapupMHUECKUX
ypaBHEHUU
Jlorapupmuueckue ypaBHeHHs. (OCHOBHbBIE

76 METOABI peleHus J0rapupMHUECKUX
ypaBHEHUU
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77

PaBHOCUIBHBIE — Tlepexoabl B PEIIEHUU
jgorapupMUUECKUX ypaBHEHUI

78

79

80

PaBHOCUIBHBIE — Tlepexoibl B PEIIEHUU
jgorapupMUUECKUX ypaBHEHUI

KontponpHast pabora: "Jlorapupmuueckas
¢ynkuus. Jlorapugmuueckue ypaBHeHUS"

CuHyCc, KOCHHYC, TaHT€HC M KOTaHTEHC
YHUCJIOBOTO apryMEHTa

81

CuHyCc, KOCHHYC, TAHI€HC U KOTaHI'€HC
YHUCJIOBOIO apryMEHTa

82

83

84

85

ApKCUHYC,  apKKOCHMHYC M  apKTaHI'€HC
YHUCJIOBOIO apryMEHTa

ApKCUHYC,  apKKOCHMHYC M  apKTaHI€HC
YHCIIOBOTO apryMeHTa

Tpuronomerpudeckas OKPY>KHOCTb,
ornpesiesieHue TPUTOHOMETPUUYECKUX (PYHKUIUN
YHUCJIOBOTO apryMEHTa

Tpuronomerpudeckas OKPY>KHOCTb,
ornpezeNieHue TPUTOHOMETPUUYECKUX (PYyHKUIUN
YH1CJIOBOIO apryMEHTa

86

OcHOBHBIE TPUTOHOMETpPUYECKUE HOPMYITBI

87
88
&9

OcHOBHBIE TPUTOHOMETpPUYECKHE HOPMYITBI
OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIBI

OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIBI
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[Ipeobpa3oBanue TPUTOHOMETPHUUECKHUX

90 .
BBIpa)KEHUH

91 [Ipeobpa3oBanue TPUTOHOMETPHUUECKHUX
BbIpAXKEHUI

9 ITpeoOpa3oBanue TPUTOHOMETPUYECKUX
BBIPAKEHUU

93 [TpeoOpa3oBanue TPUTOHOMETPUYECKUX
BBIPAKEHUN

94 Pemenne TpuroHOMeTpUYECKUX YPaBHEHUN

95 Pemenue TpuroHoMeTpuYeCKUX ypaBHEHUN

96 Pelienne TpuroHoMeTpUUECKUX YpaBHEHUM

97 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUN

98 Pemennie TpuroHoMeTpUYECKUX ypaBHEHUIN

99 Pemennie TpUroHOMETPUYECKUX YpaBHEHUI

100  PemeHue TpUrOHOMETPUYECKUX YPaBHEHUN
Kontponbhas paborta: "Tpuronomerpuyeckue

101 BeIpaxkeHus u TPUTOHOMETPUUECKHUE
ypaBHeHUA"
[TocnenoBarenbHOCTH,  CIIOCOOBI  3aJlaHUs

102  mocnenoBaTeNbHOCTEM. Merton
MaTeMaTU4eCKON MHAYKLIUU
MoHOTOHHBIE u OTrpaHUYEHHbBIE

103  mocnmenoBarenvbHOCTH.  Mctopus — aHanmumsa

OECKOHEYHO MAJIbIX
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104  Apudmernueckas nporpeccus 1

105 | T'eomerpuueckas nporpeccus 1

106 beckoneuHo yObIBaromas reoMeTpHuYecKas 1
nporpeccus

107 CymmMma OCCKOHEUHO yOBIBarOIICH 1
reOMETPUUYECKON ITpOrpeccun

108 JIMHENHBIN U SKCIIOHEHIIMANBHBINA pocT. Yucio 1
e. dopMyra CI0XKHBIX IPOLICHTOB

109 JIMHENHBIN U YKCIIOHEHIMANBHBINA pocT. Yucio 1
e. dopMyra CI0XKHBIX IPOLICHTOB

110 Hcnonp30BaHue mnporpeccuu JUisi peleHus 1
peanbHbIX 3334 MPUKJIAJIHOTO XapaKrepa

11 KontponwHnas pabota: "[locnenoBaTenbHOCTH U 1
nporpeccun”

112 HenpepbiBHbIE PyHKIIUU U UX CBOICTBA 1

113 Touka paspbiBa. ACHUMITOTHI  I'paUKOB 1
byHKIUH

114  CpoiicTBa pyHKINN HEIPEPBIBHBIX HA OTpe3ke 1

115  CaoiicTBa (h)yHKIMI HETIPEPBHIBHBIX HA OTpe3ke = 1

116 ~ Merton MHTEPBAJIOB ISl PEIIEHNS] HEPABEHCTB 1

117 Merox MHTEpBAJIOB IS PEIICHNUS HEPABEHCTB 1

118  Merox nHTEpBAIOB IS PELICHNUS HEPABEHCTB 1
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[IpumeneHne cBOMCTB HENPEPHIBHBIX (PYHKITHI

119
JUISL pEIIeHUs 3a]1a4
120 [IpumeneHne CBOMCTB HENPEPHIBHBIX (PYHKITHIA
JUISL peIIeHUs 3a/1a4
121 [TepBast 1 BTOpas MpOU3BOAHBIC (DYHKIIUH
Omnpenenenue, reoMETPHYECKUI CMBICT
122 N
MIPOU3BOAHON
123 Onpenenenue, (buznueckuit CMBICTT
IIPOU3BOTHOM
124 VYpaBHeHue KacaTelbHOU K rpa@uky GyHKIUN
125  VYpaBHeHue kacaTelnbHOU K rpa@uky GyHKIUU
126 ITpousBomHbIe diIeMEHTaPHBIX (PYyHKIIAI
y
127 IIpou3Bonubie dy1eMeHTapHELIX GYHKINH
y
128 [IpouzBoanas CYMMBHI, MIPOU3BEICHUS,
YaCTHOTO ¥ KOMTIO3UIIUU (DYyHKIIUMA
129 [TpousBoanas CYMMBI, MPOMU3BEICHUS,
YaCTHOTO M KOMITO3UIIUU (YHKITHIA
130 [TpousBoaHas CYMMBI, MIPOU3BEICHUSI,
YaCTHOTO M KOMITO3UIIUU (DYHKITHIA
131  KonrponbHhas pabota: "IIpousBoanas"
IToBTOpenue, o0000IIEHNE, CHCTEMATH3AINS
132 ’

3HaHMi: "YpaBHeHu"
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133 [ToBTOpeHue, 0000IIEHHE, CHUCTEMAaTH3aIUs 1

3HaHui: "OyHkun"
134 UroroBast KOHTpOJIbHAS paboTa 1 1
135  UroroBast KOHTpOJIbHAS paboTa 1 1
136 [ToBTOpenue, o0oOmEeHne, CHCTEeMaTHU3AIUs 1

3HAHUI
OBULIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME = 136 10
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11 KITACC

KonnuectBo yacos DNEeKTPOHHBIE
Ne [Hara 1 poBbIE
Tema ypoka K I
/1 Beero OHTPOJIBLHBIC | IIpaKTHYECKUE  p3yueHus oOpa3oBareIbHbIC
paboThI paboTsI pecypcsl
1 [IpuMeHeHne NPOU3BOIHOM K HCCIEIOBAHUIO 1
(GyHKLIMH HA MOHOTOHHOCTb U 3KCTPEMYMBbI
2 [IpuMeHeHHe NPOU3BOIHOM K HCCIEIOBAHUIO 1
(GyHKLMI Ha MOHOTOHHOCTb U 3KCTPEMYMBbI
3 [IpumeHeHre NMPOU3BOIHON K HCCIIEIOBAHUIO 1
(GyHKIMH HA MOHOTOHHOCTD U 9KCTPEMYMBI
4 IIpuMeHeHne MPOU3BOIHON K HCCIIEIOBAHHIO 1
(YHKIMI Ha MOHOTOHHOCTb U 3KCTPEMYMBI
5 [IpuMeHeHne TPOU3BOIHON K HCCIEIOBAHUIO 1
(GyHKLMI HA MOHOTOHHOCTb U 3KCTPEMYMBbI
6 [IpuMeHeHne TPOU3BOIHON K HMCCIEIOBAaHUIO 1
(GyHKLMH HA MOHOTOHHOCTb U KCTPEMYMBbI
7 Haxoxnenne HanOoObIIEro M HAUMEHBLIETO 1
3HAYEHUsI HETIPEPhIBHON (DYHKIIMH Ha OTPE3Ke
] Haxoxnenne HanOONbIIEr0 M HAUMEHBIIETO 1
3HAYEeHUsI HETIPEePhIBHON (DYHKIIMH Ha OTPE3Ke
9 Haxoxxnenne HamOoONbIIero ¥ HaMMEHbIIEro

3HaUEHUs HEMIPEPBIBHON (DYHKIIMU HA OTPE3KE

OOIT COO MAOY COMI Ne 18 34




10

Haxoxxnenne HamOONbIIEro W HAMMEHBIIETO
3HAYEeHUSI HETIPEephIBHON (DYHKIIMH Ha OTPE3KE

11

12

13

Haxoxxnenne HauOONbIIEro W HAMMEHBIIETO
3HAYEeHUSI HETIPEephIBHON (DYHKIIMH Ha OTPE3KE

Haxoxnenne HauOOIbIIEro M HAaUMEHBLIETO
3HAUYEHUS HEMIPEPBIBHOW (DYHKIIMU HA OTPE3KE

HpI/IMeHeHI/Ie HpOH3BOZ[HOﬁ JJIA HaXOXICHUA
HaWJIy4lICTO PCUICHWA B IPUKIIAJHBIX 3aJa4ax

14

[IpumeHeHre MPOM3BOIHOM ISl HAXOXKICHUS
HaWJIy4llero peleHus B IPUKIaIHbIX 3a7a4ax

15

[IpumeneHre TpOU3BOJHOM Il ONPEICICHUS
CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOTO
dhopmyrol wim rpadgurom

16

17
18

[IpumeneHne pOM3BOIHON I ONPENEIICHUS
CKOPOCTH M YCKOPEHMS IIpoLecca, 3aJaHHOTO
(dbopmynoit uinu rpaduxkom

Komno3unus ¢pyHkuumit

Komno3unus ¢pyHkuumit

19

Komnozunus dyHkimit

20

I'eomerpuueckne o0Opa3bl ypaBHEHMH Ha
KOOPJIMHATHOM IIOCKOCTH

21

I'eomerpuueckue o0Opa3pl ypaBHEHMH Ha
KOOPJMHATHOM IIOCKOCTH

OOIT COO MAOY COMI Ne 18 35




KontposnbpHas pabora: "UccnenoBanue

22 . o 1
(YHKIHNA ¢ TTOMOIIBIO MPOU3BOAHON"

23 [TepBooOpazHas, OCHOBHOE CBOMCTBO 1
epBOOOpa3HBIX

24 IlepBooOpa3Hble 3I€MEHTapHBIX  (PyHKIMH. 1
[TpaBuia HaXoXIEHUS IEPBOOOPA3HBIX

25 IlepBooOpa3Hble 3IEMEHTapHbIX  (PyHKIMH. 1
[IpaBuia HaXxoXIEHUS TEPBOOOPA3HBIX

26 Wurerpan. 'eomerpuueckuii cMpici uHTErpansa 1

27 Bbruucnenue onpenenéHHOro MHTerpajia Io 1
dbopmyne Herorona-Jleitbnuia

28 Brruucnenue onpenen€éHHOro HMHTErpaiza Io 1
¢dopmyne Herorona-Jleitbnuia

29 [Ipumenenue wuHTErpana s HaXOXKICHUS 1
IoIazel miockux Guryp

30 IIpumenenne wuHTErpana il HaXOXKICHUS 1
00bEMOB T€OMETPUYECKUX TET

31 [Tpumepsr  pemenuit  auddepeHnnanbHBIX 1
YpaBHEHUI

3 [Ipumepsr  pemenuit  auddepeHInanTbHbIX 1
ypaBHEHUU
Maremarudeckoe MOAETUPOBAHUE PEaTbHBIX

33 IpoIeccoB ¢ momouibio auddepeHunanbupix 1

YpaBHEHUI
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Kontponbnass pabora: "IlepBooOpasznas u

34 N
UHTErpal
35 Tpuronomerpuyeckue QyHKIHH, UX CBOMCTBA
U rpaduku
36 Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA
u rpaduku
37 Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA
U rpaduku
38 Tpuronomerpuueckue (QpyHKIUU, UX CBOICTBA
U rpaduKu
39 Tpuronomerpuueckue QpyHKIUU, UX CBOICTBA
u rpaduku
Ot6op KOpHEN TPUTOHOMETPUUECKHUX
40 YPaBHEHUH C ITOMOIIBIO TPUTOHOMETPHYECKON
OKpPY>KHOCTH
OTt60p KOpHEl TPUTOHOMETPUUYECKUX
41 YPAaBHEHUH C IIOMOLIBIO TPUTOHOMETPUYECKON
OKpPY>KHOCTHU
OTt60p KOpHEl TPUTOHOMETPHUUECKHUX
42 YPAaBHEHUH C IIOMOLIBIO TPUTOHOMETPUYECKON
OKPY>KHOCTH
Ot6op KOpHEN TPUTOHOMETPHUUECKHUX
43 YPaBHEHUH C MTOMOIIBIO TPUTOHOMETPHUECKON
OKpPY>KHOCTH
44 Pemenne TpUroHoMeTpUYECKNX HEPABEHCTB
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45 Pemenue TpuroHoMeTpUYECKUX HEPABEHCTB 1

46 Pelienne TpUroHoOMeTpUUECKUX HEPABEHCTB 1

47 Pelienne TpUroHoOMeTpUUECKUX HEPABEHCTB 1
KontposnbpHas pabora: "I'paduku

48 TPUTOHOMETPUUYECKUX dbynknmi. 1
Tpuronomerpuueckue HepaBeHcTBa"

49 OCHOBHbBIE METO/IbI PELICHMS MOKa3aTelbHbIX 1
HEPaBEHCTB

50 OCHOBHbBIE METO/IbI PELICHMS MOKa3aTeIbHbIX 1
HEPaBEHCTB

51 OcCHOBHbBIE METOMBI PEHICHHs MOKa3aTeIbHbIX 1
HEPaBEHCTB

57 OCHOBHBIE METONBI PEUICHMS MOKa3aTeIbHBIX 1
HEPaBEHCTB

53 OcHoBHbIE METO/IbI pemenns
Jorapu(pMHUUECKUX HEPABEHCTB

54 OcHoBHbIE METOIbI pemenns
Jorapu(pMUUECKUX HEPABEHCTB

55 OcHoBHbIE METOBI pemenns
Jorapu(PMUIECKUX HEPABEHCTB

56 OcHoBHbIE METOBI pewenus
Jorapu(PMUIECKUX HEPABEHCTB

57 OcHoBHbIE METO/IbI pemenns

HppallOHAJIbHBIX HCPABCHCTB
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53 OcHoBHbIE METO/IbI pelieHus
UPPalMOHAJIBHBIX HEPABEHCTB

59 OcHoBHbIE METO/bI pelieHus
UPPalMOHAJIBHBIX HEPABEHCTB

60 OcHoBHBIE METOBI peleHus
HppaLMOHAJIbHBIX HEPABEHCTB

61 I'papuueckue METOABI pelIeHus
UppalMOHAJIbHBIX YpPaBHEHUN

62 I'padmueckue METObI pelieHus
UPPalMOHAJIbHBIX YPAaBHEHUN

63 I'padmueckue METObI pelieHus
IIOKa3aTeJIbHBIX YPaBHEHUN

64 I'paduueckue METOABI pelIeHns
MOKa3aTeJIbHbIX HEPABEHCTB

65 I'papuueckue METOABI pelIeHns
Jorapu(pMUUECKUX ypaBHEHUH

66 I'paduueckue METOABI pelieHus
Jorapu(pMHUUECKUX HEPABEHCTB

67 I'paduueckue METObI pelieHus
Jorapu(pMHUUECKUX HEPABEHCTB
I'padpuueckue METOABI pelIeHns

68 ITOKAa3aTeJIbHbIX " JorapupMUUeCcKuX
ypaBHEHUH
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I'paduueckue METO/IbI perieHus

69 IOKa3aTeIbHbIX u Jorapu(MUICCKUX
YpaBHEHUN
I'padmueckue METOJIBI perieHus
70 [10Ka3aTeJIbHbIX u JorapupMUIECKUX
HEPaBEHCTB
I'padmueckue METOJIBI penieHus
71 IM0Ka3aTeIbHbBIX 5 norapuMuIeCcKuxX
HEPaBCHCTB
Kontponpnass pabora: "HppaumoHanbHbIE,
72 [IOKa3arejbHbIE u JorapuMuIeCcKre
HepaBeHcTBa"
Kommiekcubie umncna. AnreOpandeckas H
73 TPUTOHOMETpHUUECKas bopMbI 3aInucu
KOMILUIEKCHOI'O YHCIIa
KommnekcHple umcna. AunreOpandeckas W
74 TPUTOHOMETPHUYECKAs dbopmbl 3aIiCU
KOMILJIEKCHOT'O YHCIIa
75 ApudmeTnueckue onepanuu ¢ KOMIUIEKCHBIMU
YHUCIaMHU
76 Apubdmernieckue onepannuy ¢ KOMIJIEKCHBIMU
YHUCIaMU
77 N300pakeHre  KOMIUIEKCHBIX  YHCENl  Ha
KOOPJIWHATHOM TIOCKOCTH
73 N300paxkeHre  KOMIUIEKCHBIX  4YHCENl  Ha

KOOpI[PIHB.THOfI IIJIOCKOCTH
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79

®opmyna Myaspa. Kopau n-oil creneHu us
KOMIUIEKCHOT'O Yuclia

80

81

®opmyna Myaspa. KopHu n-oil creneHu us
KOMIUIEKCHOT'O Yuclia

[IpuMeHEeHHEe  KOMIUIEKCHBIX  4YMCEN IS
pemieHuss (PHU3UYECKUX U TEOMETPUUYECKHUX
3a1a4

82

KonTponbhas pabota: "KommekcHble yncina"

83
84

85

86

HarypanpHble U nieinble ynciia
HarypanbHble u nienslie yncia

HpI/IMeHeHI/Ie IIPHU3HAKOB ACIIMMOCTHU ILCJBIX
YHUCCII

HpI/IMeHCHI/IC MMPU3HAKOB [ACIIMMOCTU TEJbIX
YHUCCII

87

[IpuMeHeHne NPU3HAKOB ACIUMOCTH IIEJIBIX
yucen: HOJl u HOK

88

&9

90

[IpuMeHeHne NPU3HAKOB ACIUMOCTH IIEJIBIX
yucen: HOJl u HOK

HpI/IMCHCHI/Ie MMPU3HAKOB [ACIIMMOCTU HECJbIX
YHUCCII: OCTATKHU 110 MOAYIIIO

HpI/IMCHCHI/Ie MMPU3HAKOB ACIIMMOCTU HECJbIX
YHUCCII: OCTATKU 110 MOAYIIIO
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HpI/IMeHeHI/Ie IMPU3HAKOB ACIIMMOCTU HLECJIbIX

91 yucell: anroput™ EBkina i peieHus 3aiaqd
B LIEJIBIX YMCIIAX

92 KonTponbHnas pabora: "Teopust nenbix yncen"
CucteMa ¥ COBOKYIHOCTb  ypaBHEHHI.

93 PaBHOCWIIBHBIE ~ CHUCTEMBI M CHUCTEMBI-
CIIEZICTBUS
CucreMa U  COBOKYIIHOCTb  YpaBHEHHI.

94 PaBHOCUIBHBIE ~ CHUCTEMBI U CHCTEMBbI-
CJIEJICTBHS

95 OCHOBHBIE METO/ABl PEIICHUS] CHUCTEM U
COBOKYITHOCTEW palliOHATbHBIX YPaBHEHHIA

96 OCHOBHBIE METO/ABl PEIICHUS] CHUCTEM U
COBOKYMHOCTEH MppalMOHaIbHBIX YPaBHEHUI

97 OCHOBHBIE METOABl PEIICHUS CHCTEM U
COBOKYITHOCTEH MOKa3aTeIbHBIX YPaBHEHU

08 OCHOBHBIE METOABl PEIICHUS CHCTEM U
COBOKYITHOCTEH MOKa3aTeIbHBIX YPaBHEHU
OCHOBHBIE METO/ABl PEIICHUS] CHUCTEM U

99 COBOKYITHOCTEH J0rapuPpMHUECKUX
YpaBHEHUI
OCHOBHBIE METO/Bl PEIICHUS] CHUCTEM U

100 COBOKYIHOCTEM aorapupMuyecKux
ypaBHEHUH

101 [Ipumenenue CUCTEM K peLIeHuIo

MAaTCMAaTUYCCKUX 3a1a4 1 3aJa4 U3 pa3JInIHbIX
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obrmacTed HayKM MW peajbHON  JKU3HH,
UHTEPIPETALHMs TOJTYICHHBIX PE3yJIbTaTOB

HpI/IMeHeHI/Ie CHUCTEM K PCHICHUTIO
MaT€MaTUYCCKUX 3a1a4 1 3aJa4 U3 pa3JIndHbIX

102 . o
obmacTed HayKM ¥ peajbHON  JKU3HH,
MHTEpIpeTaIys OJyYSHHbIX pe3yIbTaToB
[IpuMeHeHre  HEpaBEHCTB K  PELICHUIO

103 MaTeMaTUYEeCKUX 3aa4 U 3a/1a4 U3 Pa3IUYHBIX
oOmacteli HaykM ¥  peallbHOM  KHU3HW,
MHTEpIIpETALMS TOJYYEHHbBIX PE3YJIbTaTOB
KoutponbHas pabora: "CucreMbl

104 paloHaIbHbIX, MppalMOHAIBHBIX
[IOKa3aTeIbHbIX u JorapupMUUECKUX
ypaBHeHUN"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PaunoHanbHbIE HEPABEHCTBA C IIApAMETPAMHU

107 PanmonanbHble cucTEMBI ¢ TapaMeTpamMu

108 WppanmonanbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

109 HppaumoHaibHble CUCTEMBI C ITapaMeTpaMu

110 [Toka3aTenbHble ypaBHEHMs, HEPAaBEHCTBA C
napaMeTpamu

111 IToka3arenbHbIE CUCTEMBI C ITapaMeTpaMu

112 Jlorapudmuyeckue ypaBHEHUS, HEPAaBEHCTBA C

napameTpamMu
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113

Jlorapudmuyeckue cucTeMbl ¢ TapaMeTpamu

114 Tpuronomerpuueckue ypaBHEHUs c
napaMerpamu

115 TpuronomeTrpuueckue HEPaBEHCTBA c
rnapaMmeTrpamu

116 Tpuronomerpuueckue CUCTEMBI c
napameTrpamu
[TocTpoenue u WCCIIeIOBaHKE

117 MaTeMaTHICCKUX Mo peaTbHBIX
CUTyallUi C TIOMOUIbIO  YpPaBHEHHUH C
napaMeTrpamu
[TocTpoenue u UCCJIEJIOBaHNE

118 MaTeMaTHICCKUX MoJIeIIeH peaTbHBIX
CUTyallil C MOMOIIBI0 CHCTEM YpPaBHEHH C
napaMeTrpamu
[Toctpoenue Hu HCCIIeJOBaHNe

119 MaTeMaTUYEeCKUX Mojenen peanbHBIX
CUTyaIlii C MOMOIIBI0 CHCTEM YPAaBHCHHH C
napameTrpamu

120 Konrtponbphas pabora: "3anaun c
napaMmerpamu”

121 [ToBTOpeHue, 0000IIEHNE, CHUCTEMaTH3AIUSI
3HaHui: "YpaBHeHU"

122 [ToBTOpeHue, 0000IIEHNE, CHUCTEMaTH3AIUSI

3HaHui: "YpaBHeHus"
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123

[ToBTOpeHnue, 0000IIEHNE, CHCTEMaTH3AIUS
3HaHuii: "YpaBHeHus. Cuctembl ypaBHEHUNA"

124

125

126

[ToBTOpeHue, 0000IIEHNE, CHCTEMaTH3AIUS
3HaHuii: "HepaBencrna"

[ToBTOpenue, o0000IIEHNE, CHCTEMaTU3AIMS
3HaHuii: "HepaBencrna"

IloBropenue, o0000IIeHNE, CUCTEMaTH3aLUs
3HaHuii: "HepaBencrna"

127

[ToBropenne, 0000IIEeHNE, CHUCTEMaTH3ALUS
3HaHuii: "l[IpousBoanHas u e€ npumeHenue"

128

129

130

[ToBropenne, 0000IIEHNE, CHUCTEMaTH3ALUS
3HaHuii: "l[IpousBoanHas u e€ npumeHexnue"

[ToBTOpeHue, o0000IIEHNE, CHUCTEMaTH3AIUSI
3HaHuii: "[Ipon3BonHas u e€ npumeHenue"

[ToBTOpenue, o0000IIEHNE, CHUCTEMaTH3AIUSI
3HaHui: "MHTerpan u ero npumenenue"

131

[ToBTOpenue, o0000IIEHNE, CHUCTEMaTU3AIIHS
3HaHui: "OyHkun"

132

133

134
135

[ToBTOpenue, o0000mIEHNE, CHUCTEMAaTHU3AIHS
3HaHui: "OyHkun"

[ToBTOpeHue, 0000IIEHNE, CcHUCTEMaTH3AIUSI
3HaHui: "OyHKUN"

Hrorosas KOHTpPOJIbHAasA pa60Ta

Hrorosas KOHTpPOJIbHAas pa60Ta
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136

[ToBrOpeHue,
3HAHUU

000011IeHNE,

CHUCTCEMAaTHU3alusa

1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME
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VYEBHO-METOJMYECKOE OBECTIEUEHUE OBPA3OBATEJILHOT'O
TTPOLIECCA

OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI JIJI YUEHUKA

Mepaznsak A.T., Homuporckuit J[.A., ITonskoB B.M./ ITox pex. [Togonbckoro
B.E. Anre6pa u Hauana maremarmyeckoro aHamusza. 10 kmacc. YroryOn€HHBIN
ypoBeHb. YueOHuk. [Ipocsemenne, 2025

METOJUYECKUE MATEPHUAIJIBI JIA YUYUTEJIA

Anrebpa v Hauyajma MareMaTudeckoro aHammsza. 10 kimacc. YrniyOnEHHBIM
ypoBeHb. MeTonuueckue pekomeHaanum Kk yaeonuky. E. B. byiko, A. I. Mep3sk,
B. b. Ilonouckuii, M. C. SAxup

Anrebpa ¥ Hauana mareMaruyeckoro axaimmsa. 11 kiacc. YrniyOnéHHbIM
ypoBeHb. MeTonuyeckue pekomeHaanuu k yueonuky. E. B. bymko, A. I. Mep3sik,
B. b. Ilonouckuii, M. C. SAxup

OUDPOBLIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBHI CETHU
NMHTEPHET

1. http://school-collektion.edu/ru, «Egunas komnekius mUGPOBBIX
00pa3oBaTeNIbHBIX PECYPCOBY

2. http://windows.edu/ru, «EnquHoe okHO gocTyma K oOpa3oBaTeIbHBIM
pecypcam»
3. http://fcior.edu.ru,  http://eor.edu.ru, «DenepanbHbId  LIEHTP

MH(OPMAIIMOHHBIX 00Pa30BaTEIBHBIX PECYPCOB

4. http://www.ndce.edu.ru, Karanor y4eOHBIX H3AaHUMN, SIECKTPOHHOTO
o0OpyIOBaHUS W DIIGKTPOHHBIX 00pa30BaTEIBHBIX PECYpCOB ISl OOIIETO
oOpa3zoBaHus

5. http://www.portalschool.ru, IlIxonpHBIN mOpTa

6. http://www.ict.edu.ru,  ®enepanbubiii nopran «HUHpopmamoHHo-
KOMMYHHUKAIIIOHHBIE TEXHOJIOTHH B 00pa30BaHUID)

7. https://media.prosv.ru/content/?subject=22&klass=1, Menuareka
[IpocBemenus
8

https://marketplace.obr.nd.ru/library/lessons?filter class=1&filter subject=1
4, ObpazoBapuym

0. https://resh.edu.ru/subject/7/1/, Poccuiickas 31MeKTpOHHAS ITKOJIA
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[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBatenbHO porpammsl (10 kiacc)

Kon [IpoBepsieMbie MTpeIMETHBIE Pe3yJIbTaThl OCBOCHUS OCHOBHOM
IPOBEPSAEMOTO 00pa30BaTeNbHON MPOTrPaMMEBI CPEHETO 00IIIero 00pa3oBaHuUs
pe3yJibTara
1 Yucna v BBIYUCICHUS
11 OnepupoBaTh MOHATHAMH: palOHAJIbHOE M JCHCTBUTEIBLHOE YHCIIO,
' OOBIKHOBEHHASI U IECATHYHAS IPOOb, IPOIICHTHI
19 Bommonuate  apudMeTHueckue — omepalud ¢ PalUOHAIBHBIMH U
' JIeHCTBUTEIIbHBIMU YHACITAMHU
13 BemonHATE  NpUONMIKEHHBIE  BBIYMCICHUS,  HCIOJB3YS — IpaBUIiIa
' OKpYTJICHUS, IeTIaTh IPUKUIKY U OLEHKY pe3y/ibTaTa BEIYUCICHUN
OnepupoBaTh HMOHATUSMH: CTENEHb C LEJIBIM IIOKa3aTeleM, CTaHAapTHas
14 dopma 3ammcu ACWCTBUTENHFHOTO YHCIA, KOPEHb HATYPalbHOW CTETEHHU;
UCIOJIb30BaTh MOJIXOMASINIYI0 (GOpMY 3alucy ACUCTBUTEIBHBIX YHCEN IS
pelIeHus MPaKTHYECKUX 3a7a4 U MPEICTABICHHS JAHHBIX
OnepupoBaTh MOHATHIMU: CHHYC, KOCUHYC W TAHT€HC TIPOU3BOJIBHOTO yTIIa;
1.5 UCIONB30BAaTh  3alMCh  MPOU3BOJIBHOTO  yrjla  4epe3  oOpaTHbIE
TPUTOHOMETPHUYECKUE (DYHKIIH
2 VYpaBHeHUs U HEpaBEHCTBA
OnepupoBaTh MOHIATHUSMHU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO, IIEIIOE,
2.1 panroHaIbHOE, UppanroHaIbHOe ypaBHEHUE, HEpPaBEHCTBO,
TPUTOHOMETPHUUYECKOE YPaBHEHUE
99 BrImonsTh Tpeodpa3zoBaHusi TPUTOHOMETPUIECKUX BBIPAKEHHUI U pelIaTh
' TPUTOHOMETPHUUYECKUE YPABHEHUS
BreImonHATE Tpeodpa3oBaHus HENbIX, PAMOHAIBHBIX U UPPAMOHAIBHBIX
2.3 BBIDQKEHUII M pelIaTh OCHOBHBIE THUIBl LENbIX, PAalMOHAIBHBIX U
UppaIMOHATFHBIX YPAaBHEHUI U HEPABEHCTB
24 [TpuMeHSATh ypaBHEHHS W HEPAaBEHCTBA JUISI PEIICHUS MaTeMaTHYECKHX
' 3aJa4 ¥ 3a/1a4 U3 pa3InYHbIX 00JIacTel HAyKU U pealbHOU )KU3HU
MopenupoBaTh peajibHble CHTyallud Ha s3bIKe aireOpbl, COCTaBIIAThH
2.5 BBIP)KEHUS, YPABHEHUS, HEPABEHCTBA 110 YCIOBHIO 3a7adH, MCCIEI0OBATh
MOCTPOCHHBIE MOJIENIN C HCIIOIb30BAaHUEM arlapara ajareopsl
3 OyHKIWH U TpaduKu
OnepupoBaTh MOHATUAMU: (PYHKIHS, CIIOCOOBI 33/1aHUs PYHKLIMH, 007aCcTh
3.1 onpefieNieHuss M MHOXKECTBO 3HaueHuM (QyHKuuH, rpapuk GyHKIHUH,
B3aMMHO 0OpaTHbIe (YHKIIUU
39 OnepupoBaTb MNOHATHSAMM: YETHOCTh W HEYETHOCTh (DYHKIUH, HYIH
' (GYHKIIUH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA
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3.3 Hcnonb3oBatk rpaduku GyHKIUHN 11 pelieHus ypaBHeHUN
34 CtpouTh 1 unTaTh TpaQUKN JTUHEHHON (PYHKINHU, KBAIPATUIHON (PyHKIHIH,
' CTeneHHON (YHKIMH C LENbIM MoKa3aTelieM
Hcnonws3oBath rpaduku (QyHKUMHA Ui HCCIEIOBAaHUS IIPOLECCOB U
35 3aBHCUMOCTEH NP pEleHUH 3a7ad M3 JIPYrHX Y4eOHBIX HPEIMETOB H
' peaibHOM  JKM3HM, BbIpaXarb (opMyJamMu  3aBUCUMOCTH  MEXIY
BEJIMYMHAMU
4 Hauana marematnyeckoro anaamsa
41 OnepupoBaTh MOHSATHSIMH: IOCIIEIOBATEIBHOCTh, apupMeTHdeckas u
' reoMeTpHYECcKasi IPOTPECCHH
OnepupoBaTh NOHATHUSAMH: OECKOHEUHO YOBIBAaIOIIasi T€OMETpUYECKast
4.2 mporpeccusi, cymMMa OECKOHEYHO  yOBIBAIOLIEl  reoMeTpu4ecKon
POTPEeCCUu
4.3 3amaBaTh MOCIE0BATEIILHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonp30BaTh CBOMCTBA IOCIENOBATENBHOCTEM W IPOrPECCHM UL
' pellleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHo>kecTBa 1 JIOTHKA
5.1 OrnepupoBaTh NOHITHSIMHU: MHOKECTBO, ONIEPAIIUN Ha/l MHOYKECTBAMHU
Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar sl ONHCAHUS
5.2 peabHBIX MPOLECCOB U SABJICHUM, IPU PELICHNH 33/1a4 U3 IPYTUX YUeOHBIX
PeMETOB
53 OnepupoBaTh  TOHATHSAMHU:  ONpEICICHHE, TEOpeMa,  CIEICTBHE,
' JI0Ka3aTelbCTBO
6 Teopust BeposSTHOCTEN U CTaTHCTUKA
6.1 YuTtath U CTPOUTH TAOJHUIIBI U JUATPAMMBI
6.2 OnepupoBaTb NOHATUSIMM:  CpeJHee  apudMeTHueckoe, MeIuaHa,
' HanOoJIpIIIee, HANMEHbIIIEe 3HAYCHHE, pa3MaX MAaCCHBA YHCIIOBBIX JTaHHBIX
OnepupoBaTh MOHATUIMU: CIyUYalHBINA SKCIIEPUMEHT (OIBIT) U CIy4aiiHoe
COOBITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTApHBIA HCXOM) CIy4ailHOTrOo
6.3 OTBITA; HAaXOAHWTh BEPOSTHOCTH B OMNBITAX C PaBHOBO3MOXKHBIMHU
CIly4aifHBIMU COOBITUSIMHU, HAXOJIUTh U CPAaBHUBATH BEPOSTHOCTH COOBITHIA
B U3yUEHHBIX CIIyYaiHBIX SKCIIEPUMEHTaX
Haxoaute u QopmynupoBaTh COOBITHS: IepecedeHue M OObeAMHEHUE
6.4 JMAHHBIX COOBITHH, COOBITHE, TPOTHBOIOJIOXKHOE TaHHOMY COOBITHIO;
' MOJIb30BaThCs AUarpaMmamu Ditniepa u GopMyIoi CI0KeHUs BEpOSATHOCTEH
NIPY PEUICHNH 33134
6.5 OnepupoBaTh NOHSATHIMH: YCIOBHAs BEPOSITHOCTh, HE3aBHCUMBIE COOBITHS;
' HaXOJUTh BEPOSTHOCTH C MOMOUIbIO MPaBUJIa YMHOXKEHHUS, C MOMOIIBIO
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JlepeBa CIIy4alHOrO OIbITa

6.6 [TprMeHSITH KOMOMHATOPHOE MPABUIIO YMHOXKEHUS TP PEIICHUH 33124
OnepupoBath MOHATHSAMH: HCIBITAHWE, HE3aBUCUMBIC WCIBITAHUS, CEPUS
6.7 UCIBITAaHUH, YCIIeX U HeyJauya; HaXOIUTh BEPOSITHOCTU COOBITHI B cepuu
' HE3aBHCHUMBIX HCIBITAHUNA IO TEPBOTO YCIieXa, HAXOIUTh BEPOSATHOCTH
COOBITUH B CEpUU UCTIBITAaHUH bepHym
6.8 OnepupoBaTh TOHATHAMU: CIy4ailHas BEJIUYMHA, pacHpeAecHHUe
' BEPOATHOCTEMH, ArarpaMma pacrpeesieHus
7 ['eomeTpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, IPsAMas, INIOCKOCTb
79 [TpyMeHsSTh aKCHOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX NPHU PEIICHUU
' FEOMETPUUECKHX 3a/1a4
73 OnepupoBaTh TMOHATHAMHU: TAPAICTBHOCTE M MEPHEHIUKYISIPHOCTD
' MPSIMBIX U MJIOCKOCTEH
74 KnaccuduimpoBaTs B3aUMHOE PAaCIOIOKEHUE MPSMBIX M IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: ABYTPAHHBIN YTOJ, TPaHU JBYTPAHHOIO yTia,
7.5 pedpo IBYrpaHHOIO yIJia, JUHEHHBIN Yroyl JIBYTPaHHOIO YIJIa, TpajycHas
Mepa IByTPaHHOTO yTIiia
76 OnepupoBaTh MOHATHUSMHU: MHOTOTPAHHUK, BBIMYKJIBIH M HEBBITYKIIBINA
' MHOTOTPaHHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TTPABMIbHBII MHOTOTPaHHUK
77 Pacrio3HaBaTth OCHOBHBIE BHIBI MHOTOTPAaHHUKOB (NTUpaMuja, MpHU3Ma,
MPsIMOYTOJIBHBIN Mapaienenumnes, Kyo)
KnaccudumupoBaT  MHOTOTPaHHHKH, BBIOMpass  OCHOBaHHUS  AJis
7.8 KJIacCHU(UKAIUH (BBITYKJIbIC ¥ HEBBITYKJIbIC MHOTOTPAaHHUKH, TIPABUIILHBIC
MHOTOTPaHHHKH, MPSMbIE U HAKJIOHHBIE IPU3MBI, MTapalieenue/Ibl)
7.9 OnepupoBaTh MOHATHSAMH: CEKYIasi TUIOCKOCTh, CEYeHHE MHOTOTPAaHHIKOB
710 OOBSICHATH MPUHIUIIBI TIOCTPOCHUSI CEYEHUIT MHOTOTPAHHUKOB, UCIIONIB3YS
' METO/ CJIEJIOB
CTpouTh CeYeHHS] MHOTOTPAHHHKOB METOJOM CIIEIOB, BBITIOJHSTH
7.11 (BBIHOCHBIE) TINIOCKHE YEPTEXKH M3 PHUCYHKOB MPOCTHIX 00BEMHBIX (hUTyp:
BU/] CBEpPXY, COOKY, CHU3Y
Pematp 3aaun Ha HAXOXKIACHHE T€OMETPUUYECKUX BEIMUYMH MO 0Opasiam
WIH aJTOPUTMaM, TPHUMEHSSI W3BECTHBIC AHATHUTHUYSCKAE METOJBI IpH
7.12 pelIeHWH CTaHJAPTHBIX MaTeMAaTUYeCKHUX 3a/ad Ha  BbIUMCIICHHE
pPacCTOSTHUH MEXAY JBYMS TOYKAMH, OT TOYKH JIO MPSMOM, OT TOYKH JI0
TUTOCKOCTH, MEXIY CKPEIIUBAOIIUMUCS TTPSIMBIMHU
7.13 Pemate 3amaun Ha HaXOXKIACHHE TE€OMETPUUYECKUX BEIHUYMH MO 00pasiam
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WM aIropuTMaM, IPUMEHSS M3BECTHBIC AHAIUTUYECKHE METOIbl IPHU
pELICHUH CTAaHAAPTHBIX MaTEMaTU4YeCKMX 3a7a4 Ha BBIYKMCIICHHE YIJIOB
MEXIY CKPEIIMBAIOIMMUCA NPAMBIMH, MEXKIY IPSIMOM M IUIOCKOCTHIO,
MEXY IIIOCKOCTSAMU, ABYTPAHHBIX YIJIOB

Bbruuciiate 06beMbl U 1011 TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma,
7.14 nupamMpia) ¢ MpUMEHEHHUEM (HOPMYJI, BBIUUCIATH COOTHOIICHHS MEXITY
IUIOINAASIMU IOBEPXHOCTEH, 00beMaMu MOJOOHBIX MHOIOI'PaHHUKOB

OnepupoBaTh NOHATHAMH: CUMMETPUS B IPOCTPAHCTBE, LICHTP, OCb U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUH (PUTYPBI

7.15

W3Bnekatb, mpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HHPOPMAIHMIO O
7.16 IPOCTPAHCTBEHHBIX T'COMETPUYECKUX (HUrypaxX, NpPEACTABICHHYIO Ha
YepTekKax U pUCyHKax

[TpumensTh reomerpuueckue (hakThl I PEIIeHUs CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEANOJAararmlluX HECKOJIbKO IIAaroB PEHIEHUS, €CIHU YCIOBHUSA
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMe

[IpumeHsTh TpoCTeHlne MpPOrpaMMHBIE CPEICTBA U DIEKTPOHHO-
KOMMYHHUKAITMOHHBIE CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKUX 3a1a4

7.18

IIpuBoaUTH NMpHUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKU3HH, PACIIO3HABATH IIPOSABIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.19

[TpuMeHSTh MOJTyYeHHBIC 3HAHUS Ha MPAKTHUKE: aHAM3UPOBATh pealIbHbIC
CUTYallU! ¥ IPUMCHSITh H3yUCHHBIC TTOHITHSI B TIPOIECCE MOMCKA PEIICHUS
MaTeMaTHYECKU CPOPMYITMPOBAHHON IPOOIIEMBI, MOJICIIUPOBAThH PEAIbHBIC
7.20 CUTyalluul Ha S3bIKE TEOMETPUM, HCCIEIOBATh MMOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHNEM T€OMETPUUYECKUX TIOHATUN U TEOpeM, amrmapaTa aireopsl,
pemath  MpaKkTUYeCKUEe  3a7add, CBSA3aHHBIE C  HAXOXKICHUEM
TEOMETPUUECKUX BEIUYUH

Tabmura 11.1

[Tposepsiembie aneMenThI coaepkanus (10 kmacc)

Kon IIpoBepsiemMBlii 2JIEMEHT COEepKaAHUS

1 Yucna ¥ BEIYUCICHUS

Panmonanbupie uncna. OOBIKHOBEHHBIE W JIECATHYHBIE JPOOM, TPOLIEHTHI,
OecKOHEUYHble MepHOoAUYecKue JIpoOu. ApudMeTuyeckue oOmepauuu ¢
1.1 pallMOHATBHBIMM ~ YHCIAaMM,  NpeoOpa3oBaHUSl  YHUCIOBBIX  BBIPAXKECHUH.
[Ipumenenue apoOell M NPOLEHTOB JUIS pPELIEHUS NPUKIATHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUM U pealbHOW KU3HU

JeiictButenpHple  4yucna. PanMoHanbHBlE W MppalMOHAJbHBIE — YHCIA.
1.2 ApudmeTrnueckue ornepanuu ¢ JAEUCTBUTEIbHBIMU uuciaamu. [IpulirxkeHHbIe
BBIUNCJICHMS], [TPaBUJIa OKPYTJIIEHUS, IPUKUKA U OLICHKA PE3yJIbTaTa BEIYUCICHUN

1.3 Cremnens ¢ IOCJIIBIM ITOKA3aTCJIEM. CTaH,Z[apTHaSI (I)OpMa 3aIlUCH JEeHCTBUTEILHOIO
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yrcia. Mcrnons3oBanue HOI[XOHHHICﬁ (pOpMI:I 3altucu I[CﬁCTBHTeJIbHBIX YHUCCII OJIA
pE€UIICHUA NPaKTUYCCKUX 3ada4 U IMPECACTABICHUA JaHHBIX

Apudmerrdeckuii KOpeHb HATypaabHOM cTerneHu. [lericTBus ¢ apudmeTrnaeckumMu

14 9
KOPHSIMU HaTypajlbHOU CTENIEHU
15 CuHyC, KOCMHYC M TaHI'€HC YMCIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHUHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
2 VYpaBHEeHMS U HEpaBEHCTBA
2.1 TosxiecTBa U TOXKAECTBEHHBIE MPE0Opa3oBaHUs
290 ITpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHbIE
' TPUTOHOMETPUYECKHE (HOPMYJIBI
23 VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBa. Meron
' WHTEPBAaJIOB
2.4 Pemenue nenbix 1 IpoOHO-pallMOHANBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemrenne nppanimoOHaIBHBIX YPaBHEHNUN U HEPABEHCTB
2.6 Penienre TpUroHOMETPUYECKUX YPaBHEHUI
27 [IpuMeHeHrnEe ypaBHEHUN M HEPABEHCTB K PEIICHUI0 MAaTEMaTHMYECKHUX 3a7ad U
' 3a/1a4 U3 pa3IMYHbIX 00JIaCTE HAyKU U peaIbHON KU3HU
3 QOyHKIUHU U TpapUKu
31 @yHKIMA, cnocoObl 3aianus QyHkuu. ['papuk QyHkiuu. B3aumuo obpaTHbie
' byHKIIUN
39 OO6nacTp ompesereHUs W MHOXECTBO 3HaueHMM QyHkuuu. Hymum ¢yHkuuu.
' [TpoMexyTKH 3HAKOMOCTOSIHCTBA. YeTHbIE U HEeUeTHbIE (PyHKINUU
33 CreneHHasi (QyHKIMs C HaTypaJibHBIM M IIETBIM TOKa3zaTeneMm. Ee cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpauK KOpHS N-0i CTENEHU
34 Tpuronomerpruueckass  OKPYXHOCTb,  ONPEACIECHUE  TPUTOHOMETPUUYECKUX
' (GYHKIMI YMCIOBOTO apryMeHTa
4 Hauvana maremMaTnyeckoro aHaamsa
41 [TocnenoBarenbHOCTH, COCOOBI 3aJaHUs TOCIEA0BaTeIbHOCTEH. MOHOTOHHBIE
' [10CJIEJOBATEIbHOCTH
Apudmernueckass U reoMeTpuueckas mnporpeccud. beckoHeyHo yObIBaroIias
42 reomerpuueckas nporpeccusi. CymMmma 6€CKOHEYHO yOBIBAIOIIEH reOMeTpuiecKoi
' nporpeccur. Gopmysia CIOXKHBIX NPOLEHTOB. VCronb30BaHWE MPOTPECCUU IS
pEILIEHNUs PEATIbHBIX 3a7a4 IPUKIAJHOIO XapaKkTepa
5 MHosxecTBa U JIOTHKA
51 MHoxecTBO, omepanuu HaJl MHOXecTBaMu. /[luarpammel Oiinepa - BenHa.

HpI/IMeHeHI/Ie TECOPCTUKO-MHOKXCCTBCHHOT'O almapara s OIMMMCaHuA PCaJIbHbIX

OOIT1 COO MAOY COI Ne 18 52




IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 3aJ1a4 U3 IPYTUX YUeOHBIX TPEIMETOB

5.2

OHpGI[eJIeHI/Ie, TeOpCMaA, CICACTBUC, 10KA3aTCILCTBO

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

[IpencraBnenre JaHHBIX C TIOMOIIBIO Tabiaui, u guarpamm. CpenHee
apudmernyeckoe, MeAraHa, HauMOONbIIee W HAaUMEHBIEEC 3HAYCHHS, pa3Max,
JUCIIEPCHS U CTAaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB

6.2

Ciy4aifHble SKCHEPUMEHTHI (OMBITHI) W CIydYalHbIE COOBITHA. DJIEMEHTApHBIE
coObITHst (MCX0/bI). BeposTHOCTH ciy4aitHOro coObITHS. BIM30CTh 4acTOTHI U
BEpPOATHOCTH  coObITHI.  CilydaliHble  ONBITBI €  PaBHOBO3MOXHBIMU
DJIEMEHTAPHBIMU  COOBITUSMU. BeposTHOCTH  COOBITHII B ONBITaX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUAMU

6.3

Omnepanuu HaJ COOBITUSAMH: IepeceueHue, OO0beIUHEHUE, MPOTHUBOIOIOXKHbIE
coObITus. uarpammsl Diinepa. opmyia ciaokeHus: BEposATHOCTEN

6.4

VYciioBHast BEPOATHOCTh. YMHOXKEHUE BEPOSATHOCTEH. JlepeBo cirydallHOroO
skcriepuMenTa. @opmyna noiaHou BeposTHOCTU. HezaBucruMblie cOOBITHS

6.5

KomOunartopHoe mnpaBuino ymHoxeHus. IlepecraHoBku u Qaxropuan. YHucio
couetanuil. Tpeyronbauk Ilackans. ®opmyna bunoma HeroTona

6.6

bunapHbill ciayyailHbli ombIT (MCHbITaHHWE), ycrnex U Heynada. HeszaBucumble
ucnelTanusa. Cepusi HE3aBUCHUMBIX MCIBITaHUM [0 mnepBoro ycmexa. Cepus
HE3aBHCUMBIX UCIBITAHUN bepHymmn

6.7

CnyyvaitHas BEJIMYMHA. Pacnpenenenue BEPOATHOCTEM. Jnarpamma
pacupenenenus. Ilpumepsl pacnpeneneHuid, B TOM 4YHCIIE T€OMETPUYECKOE M
OMHOMHUATHHOE

I'eomerpus

7.1

OcHoBHbIE NOHATHSA cTepeoMeTpuu. Touka, mpsmasi, INIOCKOCTb, IPOCTPAHCTBO.
[TonsiTue 00 aKCMOMATUYECKOM TIOCTPOCHUM CTEPEOMETPUHU:  aKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HUX

7.2

B3auMHOe pacnonoxeHue TMpsAMBIX B MPOCTPAHCTBE: IEPECEKAIOLIUECs,
NapaJulelbHble W CKpelmuBaroIuecs npsMble. l[lapamiensHOCTh HpsAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: NapajljielbHblE MpPsSMble B IPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPAMBIX, MAPAIIIETbHOCTh NPSIMOM U TJIIOCKOCTU. YTJIbI C
COHANpPABJICHHBIMU CTOPOHAMM, VYIOJd MEXAYy NpPsIMBIMH B TIPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEW:  mapajulelibHblE€  IIJIOCKOCTH,  CBOMCTBa
napajuienbHBIX 1IockocTedt. [lpocreiinme mpocTpaHCTBEHHBIE (QUTYpPHI Ha
IJIOCKOCTH: TETpa’ip, KyO, nmapauiesienumnes, NoCTpOeHUe CeUeHn

7.3

[leprieHAMKYASAPHOCT MPSAMOM M IUIOCKOCTH: TEPHNEHIUKYJSIPHBIE MPSMbIE B
MPOCTPAHCTBE, NPSAMbIE NapaJUICIbHbIE W MNEPHEHAUKYJIAPHBIE K IUIOCKOCTH,
MPU3HAK TEPHNEHIUKYJISPHOCTH MPSAMOM W IUIOCKOCTH, TE€OpeEMa O MpsIMOU
MEPIECHANKYIAPHON IUIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YIOJI MEXIYy MPSIMON U
IJIOCKOCTBIO, JBYIPAHHBIA  YroJ, JIMHEWHBIM yroJsl JBYIrpaHHOIO  yTJia.
IleprieHAMKYIISIP ¥ HAKIIOHHBIE: PACCTOSHUE OT TOUKH JI0 MIJIOCKOCTH, PACCTOSHUE

OOIT1 COO MAOY COI Ne 18 53




OT TMpsAMOH /0  TUIOCKOCTH, MpOeKIus  (GUrypel Ha  IUIOCKOCTb.
[lepnieHAUKYIAPHOCTh IJIOCKOCTEH: TMPU3HAK HEPHEHIUKYJISAPHOCTH ABYX
mIockocTel. Teopema 0 Tpex NeprneHIuKyIspax

IloHsiTHE MHOrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOIOTPAaHHUKA, BBIIYKJIBIE U
HEBBIITYKJIbIE MHOTOI'PAaHHUKH, pa3BepTKa MHOrorpanHuka. Ilpusma: n-yronsHas
npu3Ma, TPaHU U OCHOBAHUS MPHU3MBI, IPSIMasi U HAKJIIOHHAsI IPU3MBI, OOKOBasi
IIOJIHAs ~ IIOBEPXHOCTb  mpusMmbl.  [lapamnenenunesn,  npsMOYTrOJIBHBIN
napajuiesenunes u ero csoicrsa. Ilupamuaa: n-yroiapHas nupamuja, TpaHd U
7.4 OCHOBaHME NMUPAMUJIbI, OOKOBAs M MOJIHAS TOBEPXHOCTh MUPAMM/Ibl, IPABUIIbHAS
U YCEUYEHHas MupamMuaa. ODJIEMEHTbl NpuU3Mbl M nupamuabl. lIpaBuibHbIE
MHOTOTPaHHMKU: TOHATUE MTPAaBUIBHOIO MHOTOTPAHHUKA, ITPaBUIIbHAS IIPU3Ma U
IIpaBUJIbHAs IHpaMUJa, NPaBWIbHAS TPEyrojbpHas IUpaMuia U INPaBUIbHBIN
TeTpa’ip, KyO. IlpencraBieHue o MNpaBHIBHBIX MHOIOTPAHHUKAX: OKTA3p,
nojieka’ip U ukocasn CedeHust MpU3Mbl U TUPAMMU/IbI

CI/IMMeTpI/Iﬂ B IPOCTPAHCTBEC. CUMMCETPHUA OTHOCHUTCIBHO TOYKH, HpSIMOfI,
7.5 IIJIOCKOCTH. ONEeMEHTHI CUMMCTPHHU B  IIHpaMHUAX, InapauiCJICriuIcaax,
IMMPpaBUJIbHBIX MHOT'OI'paHHUKaxX

Bolunciienue 31eMEeHTOB MHOTOTPAaHHUKOB: pedpa, AuaroHanu, yrisl. [lnomans
OOKOBOW MOBEPXHOCTH M TIOJHON MOBEPXHOCTH MPSMOM MPU3MBI, IUIOIAAb
OCHOBaHUM, TeopemMa O OOKOBOM IOBEPXHOCTH MpsAMON mpu3Msbl. Iliomans

7.6 . .
OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH MPABWIBHON NHpPaMUIbI, TeOpeMa o
miomaayu ycedeHHou nupamuabl. [lonstue 06 oOveme. OObeM NUPAMUIBL,
PU3MBI
77 [Tomobupie Tema B mpoctpaHcTBe. COOTHOIICHHSI MEXKIy — IUIOIIAISIMU
' MOBEPXHOCTEH, 00beMaMU MOJTOOHBIX TN
Tabnuna 11.2
[TpoBepsiembie TpeOOBaHUS K pe3yabTaTaM OCBOCHHSI OCHOBHOM
obpazoBarenbHOU nporpammsl (11 kimacc)
Kon [IpoBepsieMbie TpeIMETHBIE PE3yIbTAaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTebHON MTPOTrpaMMBbl CPEHETO 00IIIEr0 00pa3oBaHUs
pe3ynbTara

1 Yucna U BEIYUCICHUS

OnepupoBaTh MOHATUSMH: HATypaldbHOE, IEJI0€ YUCIO; HCIOJIb30BaTh
11 MPU3HAKK JETUMOCTH IEJIbIX YHCEI, Pa3J0KEHUE YHCIIa Ha MPOCThIE
MHOXKHUTENH JIJIsl pelIeHUs 3a7a4

1.2 OnepupoBaTh MOHATHUEM: CTENIEHD C PALlMOHAIBHBIM [T0KA3aTEIEM
13 OnepupoBaTh NOHATHUSAMM: JIOTapu(pM YHCIA, IECATUYHBIE U HATypallbHbIE
sorapudmbl
2 VYpaBHEHMS U HEPABEHCTBA
2.1 [IpuMeHATH CBOMCTBA CTEMEeHHW Uil HpeoOpa3oBaHUS  BBIPaKEHHIA,
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ONCpUpOBaTh IMMOHATHUAMHA: IIOKA3aTCIBHOC YPAaBHCHUC W HCPABCHCTBO,
p€miaTb OCHOBHBIC TUIIBI ITIOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

BoimonusaTe mnpeoOpazoBaHUS BBIPAXKEHUN, COIEpKAIIUX JIOTapU(pMBL;

2.2 OTIEpPHPOBATH MOHATUSAMU: JIOTAPU(PMHUUECKOE YPAaBHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIbI JJOIapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxonuTh pemieHust npocTeHImx TpPUroHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh NOHATHUSAMH: CUCTEMA JMHEWHBIX YPAaBHEHUN U €€ PELICHUE;
2.4 UCIOJIb30BaTh CUCTEMY JIMHENHHBIX YPaBHEHUH JUIS PELICHUs IPAKTHYECKUX
3a1a4y
o5 Haxonuts perenns npocTenInx CUCTEM U COBOKYITHOCTEN palliOHAIbHBIX
' YPaBHEHMI U HEPABEHCTB
MogenupoBaTh peajbHble CHUTyallMd Ha S3bIKE alureOpbl, COCTaBIAThH
2.6 BBIPQXCHUSI, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCJIOBUIO 3aJayH,
UCCIIEI0BaTh TOCTPOSHHBIE MOJIENH C MCII0JIb30BaHUEM anapara ajireopbl
3 DyHKINUH U TpaPUKH
OnepupoBaTb NOHATHAMM: NepUOIUYEcKass (DyHKIUSA, MPOMEKYTKU
31 MOHOTOHHOCTH ()YHKIIMH, TOYKH 3KCTpeMyMma (YHKIWH, HauOoJbIIee U
' HalMEHblIIee 3HaYeHUs (PYHKLUMU Ha IPOMEXYTKE; MCIOJIb30BaTh MX IS
uccieoBanus QyHKIMH, 33JaHHOU IpaduKOM
OnepupoBaTh NOHATHAMH: TPaQUKH MOKA3aTEIBHOH, JoTapu(pMUIecKOl u
3.2 TPUTOHOMETPHYECKUX (PYHKUIMIA; Hu300paxaTb HUX Ha KOOPAUHATHOM
TUTOCKOCTH | UCTIOJIB30BATh JIJISl pEIICHUS] YPaBHEHUH 1 HEPABEHCTB
33 N3006paxaTh Ha KOOPAUHATHOM MIIOCKOCTH Ipa(UKHU TMHEHHBIX YpaBHEHUN
' U MCII0JIb30BaTh UX JUIS PEIICHUs] CUCTEMBI JINHEHHBIX ypaBHEHUN
34 Hcnonwp3oBathk rpaduku (QyHKUMHA Ui HCCIENOBAaHUS IIPOLECCOB U
' 3aBHCUMOCTEH U3 JpyTUX yU4eOHBIX AUCIUILIIH
4 Hauana maremMaTHueckoro aHaimsa
OnepupoBaTb MOHATHSMHU: HENpepblBHAs  (QYHKIMs, TNPOU3BOAHASA
4.1 (GYHKIMM; HCMOJB30BaTh TIEOMETPUYECKH M (PU3MYECKH  CMBbICI
IPOM3BOIHON JJIS peIlIeHus 3a/1a4
49 HaxoauTe  mpou3BOAHBIE  AJIEMEHTAPHBIX  (YHKUUH,  BBIYUCIATDH
' MIPOM3BOIHBIE CYMMBI, IPOU3BEICHHSI, YACTHOTO (PYHKIIUH
Hcnonp30BaTh  MpPOM3BOAHYIO I HMCcleAoBaHHUA  (YHKIMH  Ha
4.3 MOHOTOHHOCTb U IKCTPEMYMBI, IPUMEHATh PE3yJbTaThl MCCIEIOBaHUS K
MOCTPOEHUIO TpaduKOB
44 Hcmonp30BaTh MPOM3BOIHYIO U HAXOXKICHHS HAWIIYUIIETO PEIICHHS B
' NPUKJIAJHBIX, B TOM YHCJIE COLUANTbHO-3KOHOMUYECKUX, 3aauax
45 OnepupoBaTb NOHATHSAMM: NEpBOOOpa3Hasi M HMHTErpayl; IOHUMATh

reoMeTpUuecKuid U GU3NYECKUI CMBICIT UHTErpaia
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HaxoauTe nepBooOpasHbie 37IeMEHTAPHBIX (YHKIUN, BBIYUCISTh HHTETPAT

4.6 .
o ¢popmyie Hrrotona - JleliOnuma
47 Pemate npuxiiagHble 3a7a4u, B TOM YHCIIE COLMAIBHO-I)KOHOMHUYECKOTO U
' ¢du3nUecKoro xapakrepa, CpeICTBAMH MaTeMaTUIECKOTO aHaIN3a
5 Teopust BEpOSTHOCTEW U CTAaTHCTUKA
51 CpaBHMBaTh  BEPOATHOCTM 3HAYEHUH  CIy4yallHOM  BEJIWYUHBI 11O
' pacIipeIelIeHUI0 WM C TOMOIIBIO JHarpaMm
OnepupoBaTh MOHATHEM MAaTEMAaTUYECKOTO OXHUAAHUS, TPHBOIHUTH
59 IPUMEPBI TOTO, KaK MPUMEHSAETCSI MaTEMAaTHUECKOE OXKUIaHUE CIIydailHOH
' BEJIMYMHBI, HAXOJUTh MAaTEMaTHUECKOE OXHJAaHUE TI0 JIAaHHOMY
pacrpeaesieHIIo
5.3 HmeTh npecTaBieHue o 3aKoHe OOJIBIINX YHCe
5.4 HmeTs mpeacTaBieHne 0 HOpMaJIbHOM pacipeieseHUH
6 I'eomerpus
OnepupoBaTh MOHATUAMU: LMJIMHAPUYECKAs MOBEPXHOCTh, 00pasylolIye
6.1 WINHAPUYECKOW TIOBEPXHOCTH, IWINHAP, KOHHYECKAas IOBEPXHOCTD,
' oOpasyroliye  KOHMYECKOW  IHOBEPXHOCTH, KOHYC,  cdepuyeckas
MIOBEPXHOCTh
6.2 PacrioznaBats Tena BpameHus (HIIHHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHSI TeJ BPaLLICHUS
6.4 KnaccugunupoBats B3auMHOE pacnookeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHATUSMM: IIAPOBOM CErMEHT, OCHOBaHHME CETMEHTa,
6.5 BBICOTa CETMEHTA, IIAPOBOW CIIOM, OCHOBAHWE IIAPOBOTO CJIOS, BBICOTA
IIapOBOTO CJI0s, IAPOBON CEKTOP
6.6 Bbruucnate o0beMBl M IUIOIIAAM TOBEPXHOCTEH Ted BpalleHMS,
' Te€OMETPUYECKUX TEJI C MPUMEHEHUEM (hopMyT
OnepupoBaTh TOHATHUSMH: MHOTOTPDAaHHHMK, BIOHCAHHBIA B cdepy u
6.7 OTNHCaHHBIN OKOJIO cepsl, chepa, BIMCaHHAsT B MHOTOIPAaHHUK HJIU TEJIO
BpALICHHUS
6.8 BBIUUCIIATE COOTHOIICHHSI MEX/Ty TUTOMIAISIMU TIOBEPXHOCTEH B 00beMaMu
' NOJOOHBIX TeJ
6.9 N300paxkaTh m3ydaemble (QUTYPBI OT PYKH W C TPUMEHEHHEM MPOCTHIX
' YEePTEKHBIX HHCTPYMEHTOB
BbINOAHATE  (BBIHOCHBIE) IUIOCKME YEPTEXH M3 PUCYHKOB IPOCTHIX
6.10 00BeMHBIX GUTyp: BUA CBEpXY, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel
BpaLICHUs
6.11 W3BnekaTb, MHTEPIPETUPOBATH M NpeoOpa3oBbIBaTh HHPOPMALHUIO O
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IPOCTPAHCTBEHHBIX T'COMETPUYECKUX (HUrypaX, NpPEeACTABICHHYIO Ha
yeprexax U pUCyHKax

[IprMeHATh reoMeTpuyecKue (akThl JUIS PEIICHUS CTEPEOMETPUYCCKHX
6.12 3aja4, MPEINoJaraliuX HECKOJIbKO INAaroB pEIIeHHUs, €CIU YCIOBHA
IPUMEHEHHS 3aJIaHbI B IBHOU (hopme

6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE

BrimomasaTs I[CflCTBPISI CJIOKCHHUA BCKTOPOB, BbBIYMTAHUA BCKTOPOB U

6.14 YMHOXXCHHSI BEKTOpa Ha YHCJIO0, OOBSICHATh, KaKMMHU CBONCTBAMU OHH
o0JazaroT
6.15 IIpuMeHATh PaBUIIO NapaUICIICIIAIIE1A [IPU CIIOKEHUN BEKTOPOB

OHGpI/IpOBaTI) MOHATHUAMU: JCKAPTOBbBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOPA, PaABEHCTBO BEKTOPOB, KOOPAWHATBI BEKTOPA, YT'OJI
MCKAY BCKTOpaMH, CKAIAPHOC MPOU3BCACHNEC BCKTOPOB, KOJUIMHCAPHBIC U
KOMILJIAaHAPHBIC BEKTOPLI

6.16

Haxonute CcyMMy BEKTOpPOB M IIPOU3BEACHHME BEKTOpPa Ha 4YHUCIIO, YroJl
6.17 MEXIYy BEKTOPAMM, CKAISPHOE INPOM3BEICHHE, PACKIAAbIBATh BEKTOP IIO
JBYM HEKOJUIMHEApPHBIM BEKTOPaM

6.18 3aaBaTh IVIOCKOCTh YPABHEHUEM B IEKapTOBOM CUCTEME KOOpAMHAT
6.19 Pemarts npocreiinye reoMeTpUYecKre 3ajaud Ha IMPUMEHEHUE BEKTOPHO-
' KOOPJHMHATHOI'O METO/A
Pemate 3amaum Ha J0Ka3aTeJbCTBO MAaTEMAaTHYECKUMX OTHOLIECHHUH U
6.20 HaXOXKJCHUE T'€OMETPUYECKUX BEJIMYMH IO O0pasliaM WIHM ajJropuTMaM,
' INPUMEHSA  W3BECTHBIE  METOABI NPH  PEIICEHHH  CTaHIApTHBIX
MaTeMaTHYECKUX 3a7a4
6.21 IIpuMeHATs mpocTeWIIMEe NPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-
' KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4
6.22 IIpuBOoAUTE NpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U

JKM3HHU, paCliO3HaBATh NPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

IIpuMeHATh MOJTy4YEHHBIE 3HAHMS HA MPAKTUKE: aHAIM3UPOBATH PEaIbHbIC
CUTYyalluu U MPUMEHATh U3yUYECHHBIE ITIOHATUA B IIPOLIECCE ITOMCKA PELIECHUS
MaTeMaTH4ecKu cHhopMyIMpPOBAaHHON POOIIEMBI, MOJIETUPOBAThH pPeabHbIE
6.23 CUTyallud Ha s3bIKE I€OMETPHUM, MCCIECN0BATh IIOCTPOCHHBIE MOJIEIH C
HCIIOJIb30BaHNEM T'€OMETPUUYECKUX TIOHATUN U T€OopeM, amrmapaTa ajireopsl,
pemiatb  MpPaKTUYECKWE  3aJayd,  CBA3aHHBIE C  HAXO0XICHHEM
T€OMETPUUYECKHUX BEJIMYUH

Tabmuma 11.3

[Tposepsiembie ameMeHThI coaepkanus (11 kmacc)

Kon ITpoBepsieMBlii 2IEMEHT COJIEp/KaHUs
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Yucia U BEIUMCIIEHUA

11 Harypanbnsie u nensie yucna. [Ipu3Haky 1e1MMOCTH LEIbIX YUCEI
1.2 CrerneHsb ¢ pallnoOHAIBHBIM IT0Ka3aTeaeM. CBOWMCTBA CTENEHU
1.3 Jlorapudm uncna. JlecaTuunbie 1 HaTypaabHBIC JOTapU(MBbI
2 VYpaBHEHMs U HEpPAaBEHCTBA
2.1 [IpeoOpa3zoBanue BeIpaKEHUH, COIEPKAIIUX JOTaprUPMbI
29 [IpeoOpa3oBanue BbIpaXEHUH, COAEPKAIIMX CTENEHU C PALUOHAIBHBIM
' [IOKa3aTesIeM
2.3 [TprMepsl TPUTOHOMETPUUECKHUX HEPABEHCTB
2.4 [ToxazarenbHble ypaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapudmudeckue ypaBHEHHS M HEPaBEHCTBA
26 Cucrtembl JMHEHHBIX ypaBHeHMH. PelleHue NpHUKIagHBIX 337ad € I[TOMOIIBIO
' CHUCTEMBI JINHEWHBIX YPaBHEHUI
2.7 CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUI U HEPABEHCTB
28 [IpumeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHHUI0O MATEMaTHYECKHX
' 3ajay ¥ 3a]1a4 U3 Pa3IM4HbIX 00JIacTel HAyKU U pealbHOU )KU3HU
3 DOyHKINUH U TpaPUKH
Oynkuus. [lepuonnueckue QynHkumu. I[IpomMexyTkM MOHOTOHHOCTH (YHKLHUH.
3.1 Makcumymbl 1 MUHUMYMbI (pyHKunu. HanGosnplee M HauMeHblllee 3HAUECHHE
(GYHKLIHU Ha TPOMEXKYTKE
3.2 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U TpaduKu
3.3 [ToxazarenbHas u gorapudmuyeckas GyHKINU, UX CBOMCTBA U TpaduKH
34 Hcnonp3oBanue rpa@ukoB (QyHKUMHA A7 pelIeHHs] YpaBHEHUHW M JIMHEWHBIX
' CHCTEM
Hcnonb3oBanue rpadukoB (QyHKIMM Ui MCCIEJOBAaHUS IPOLIECCOB U
3.5 3aBUCHUMOCTEHN, KOTOPbIE BO3HUKAIOT IMPU PEIIEHUU 3a7ad U3 JPYruX y4eOHBIX
IIPEIMETOB U PEATIbHOM KU3HU
4 Hauana MmaTemaTuieckoro aHanmsa
4.1 HenpepoiBable pyHKIIMU. MeTO] MHTEPBAJIOB JJIs pEIICHUs] HEPaBEeHCTB
4.2 [TpousBonHas Gynkuuu. ['eomerprueckuii 1 GpU3NIECKUN CMBICI TIPOU3BOIHON
43 [Tpou3BoaHbIE AeMEHTapHBIX (QyHKIMNA. DOpMyYJIbl HAXO0XKAECHUS MPOU3BOJHON
' CYMMBI, IPOU3BEIECHUS U YaCTHOTO (QYHKIIMH
4.4 [IpuMeHeHHne NPOW3BOAHOM K HCCIENOBaHUIO (DYHKIMI Ha MOHOTOHHOCTb H
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sKcTpeMyMbl. HaxokieHne HanOobIIero 1 HAMMEHBIIETro 3HAaYeHUS (YHKITUU Ha
OTpe3Ke

4.5

[lpuMeHeHHEe TPOM3BOMHOW Ui HAXOXKICHUS HAWIYYIIEr0 pEUHICHHUS B
NPUKIAJHBIX 3a7adax, MJIs OINpPENENCHUs CKOPOCTH IMpoIecca, 3adaHHOTO
dbopmyIioit wim rpagukoM

4.6

[TepBooOpaznas. Tabmuia nepBooOpa3HbIX

4.7

WuTerpain, ero reoMeTpruueckuii U GU3NUecKuii cMbIci. Beuucienne uaTerpana
o ¢popmyie Hrrotona - JleliOnua

TeOpI/Ifl BepOHTHOCTeﬁ N CTaTUCTHKA

5.1

YucnoBble XapaKTEPUCTUKHM CIyYalHBIX BEJIMYUH: MATEMaTUYECKOE OKHIAHUE,
JUcCIepcuss W CTaHAApTHOE  OTKJIOHeHue.  lIpumepsl  npumeHeHus
MaTEMaTUYECKOTO OKUIAHMS, B TOM YUCIIE B 33[a4aX U3 IOBCEIHEBHOM JKU3HHU.
MaremaTtnueckoe oxkujaHue OMHApHOU ciy4yailHON BeIM4MHbI. MaTteMaTuueckoe
OXKUJAHUE CYMMBI CIy4allHbIX BEJIMYMH. MareMaTudyeckoe OXHIaHUE U
JUCIIEPCUsl TEOMETPUUYECKOT0 U OMHOMUAIIBHOTO paclpeaeeHui

5.2

3aKkoH OOJNBIIUX YUCE U €T0 POJIb B HayKe, Ipupoze u odmecTBe. BeIOOpOUHBbIi
METO]l HCCIIEAOBaHUI

5.3

[Ipumepsl HENPEPHIBHBIX CIOy4yailHBIX BenuuuH. [loHSATHE O TMJIOTHOCTH
pacnpeneneHus. 3ajaud, MPUBOASIIME K HOPMAIBHOMY PpacIpeleeHHUIO.
[TonsiTrie 0 HOPMAILHOM pacHpeeIeHUN

I'eomeTpus

6.1

[{unHapuyeckas MOBEPXHOCTb, 00pasyrolliue LMIMHAPUYECKON MOBEPXHOCTH,
OCb UWIMHJIPUYECKOH MoBepxXxHOCTU. Llumuuap: ocHoBaHusS U OOKOBas
MOBEPXHOCTh, 00pa3yroIas u 0chb, IUIOIAAb OOKOBOM U MOJIHOM MOBEPXHOCTH

6.2

Konnueckasi moBEepXHOCTh, 00pa3yrolre KOHUYECKOM MOBEPXHOCTHU, OCh U
BepIlIMHA KOHWYECKOM MoBepXHOCTH. KOHYC: OCHOBaHME U BepIIMHA, 00pa3yroIas
U OCh, IUIOMAAb OOKOBOM M TIOJHON TOBEPXHOCTU. Y CEUEHHBIH KOHYC!
o0pa3yronire U BbICOTa, OCHOBaHUS U OOKOBast MOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, AHaMeTp, TIIOIaas MoBepxHOCTH chephl. B3aumHoe
pacnosioxkeHue cepsl U MIOCKOCTH, KacaTeabHas MJIOCKOCTh K cdepe, MIomaib

cdepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha IMJIOCKOCTH. Pa3BCpTKa ONUIMHApPA U KOHYCa

6.5

KoMOuHammu Ten BpalleHuss U MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OMUCAHHBIN
okoJio chepsl, chepa, BiMcaHHAsT B MHOTOTPAHHHK, HITH TEJIO BPAIIEHUS

6.6

[Tonsitne 06 o6veme. OcHOBHBIE CBOMCTBA 00beMOB Tell. Teopema 00 oObeme
OpSAMOYTOJIBHOTO TapajjieNienunesa 1 cieacTBus u3 Hee. OO0beM IMIMHApA,
KoHyca. O6beM 11apa ¥ miomaab cepsl

6.7

[TogoOubie Tenma B mpocTtpancTBe. COOTHONIGHUS MEXAY ITUIOMIAIASMU
MOBEPXHOCTEH, 00beMaMU MOAO0HBIX TEJ
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6.8

Ceuenus mwinHApa (MapayieNbHO U MEPHIEHAUKYJISIPHO OCH), CEUEHUS KOHYcCa
(mapasuienbHOE OCHOBAHHIO U IPOXOJAIIEe Yepe3 BEpIINHY ), CEUEHHUs 11apa

6.9

BekTop Ha miuockoctd ¥ B npocTpaHcTBe. CI0XKEHHE W BBIYMTAHUE BEKTOPOB.
YMHOXK€EHUE BEKTOpa Ha 4KCII0. PasnokeHne BEKTOpa 110 TPEM HEKOMIUIAHAPHBIM
BekTopaM. llpaBuno mnapamienenunena. Pemenue 3amad, CBA3aHHBIX €
IIPUMEHEHUEM IIPAaBUII JCUCTBUI C BEKTOpaMU

6.10

[IpssMmoyrosibHasi cucTeMa KOOpJAMHAT B mpocTpaHcTBe. KoopauHatsl BekTOpa.
[Ipocreiive 3amauyd B KOOpJMHATaX. YTOJd MeExay BekTopamu. CkalspHoe
MpOU3BE/ICHNE BEKTOPOB. BriuncieHue yrioB MKy MPSMBIMU U ITIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIM METO/I IPH PEIICHUU T€OMETPUYECKUX 3a/1a4

111.11. Inst npoBeaeHUsI €IMHOTO I'OCYAapCTBEHHOIO 3K3aMeHa II0 MaTeMaTuKe (Jajee -
EI'D mo mMaremaTHKe) HCIOJIb3YyeTCsl MepedyeHb (KoaudukaTop) mpoBepseMbIX TpeOOBaHUN K
pe3yJbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBI CPETHETO 00IIero 00pa3oBaHUs
U 25eMeHTOB conepkanus. [Ipu nposeaennn EI'D no maTemaruke 6a30BOro ypoBHS U3 MEpeyHs
(komuukaTopa) BEIOUPAIOTCS TO3UIMK, COOTBETCTBYIOMKE (penepanbHoi pabodeit mporpamme

o MareMaTuke (0a30BbIi YPOBEHbD)

Tabmuua 11.4

[IpoBepsiembie Ha EI'D mo maremaTnke TpeGoBaHMs
K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEJIbHON MpOTrpaMMbl
CpemHero ooIero oopa3oBaHMs

Kon

[TpoBepsiemble TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHHUS

MIPOBEPSIEMOTO | OCHOBHOM 00pa30BaTENbHOMN MPOTpaMMBbI CPETHETrO OOIIer0 0Opa3oBaHus
TpeOOoBaHUS

1

Brnanenne wmeromamMu J0Ka3aTeNbCTB, aNTOPUTMAMHU DPEIICHHUS 3a/1ady;
yMeHHe (QOpMYyITUPOBaTH W OMNEPUPOBATH MOHATHAMH: OIpeAeTIcHHe,
akcuoma, Teopema, CJEICTBHE, CBOWCTBO, IPHU3HAK, J0Ka3aTeJbCTBO,
paBHOCUIIbHBIE (POPMYIHUPOBKH; MPUMEHATh UX; YMEHHE (HOPMYIUPOBATH
o0paTHOE ¥ TPOTHUBOIOJIOKHOE YTBEPXKICHUE, NMPUBOJIUTH TPHUMEPHI H
KOHTPIPUMEPBI, HCIOJb30BaTh METOJ MaTeMaTH4YEeCKONM HHAYKIIHH;
MIPOBOJIUTH JI0Ka3aTEIbHBIC PACCYKACHUS MPU PEIICHUH 3a/1a4, OIECHUBATh
JOTUYECKYI0 TPaBUWIBHOCTh  PACCYXKIEHUH; YMEHHUE OINEepUpOBaTh
MOHSATUSMH: MHOXECTBO, TOJIMHOXECTBO, OTEPAIMU HAJ] MHOXXECTBAMU;
YMEHHE UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJis ONUCaHUs
pEaNTbHBIX MPOIIECCOB M SBJICHUN W MPHU PEIICHUH 3a7a4, B TOM YHCIE U3
IPYTHX y4eOHBIX TPEIMETOB; YMEHHUE OINEepHpPOBaTh MOHATUAMHU: Tpad,
CBSI3HBIN Tpad, mepeBo, UK, rpad Ha IUIOCKOCTH; YMEHHE 3a7aBaTh W
OMHCHIBATh Tpadbl Pa3TUYHBIMU CHOCOOAMM; MCIONB30BaTh Tpadbl MpH
pEelIeHUH 33714

YMmenune ONCpHUpOBaATh IMOHATUAMU: HATYypPaJIbHOC 4YUCIIO, LCJI0C 4YHUCIIO,
CTCIICHb C ICJIBIM ITOKA3aTCJICM, KOPCHDb HaTypaHBHOﬁ CTCIICHU, CTCIICHD C
panrOHAJIBHBIM IMOKA3aTCJIEM, CTCIICHDL C )IefICTBPITeJIBHLIM IIOKa3aTecyIeM,
J'IOl"apI/I(bM quciia, CHUHYC, KOCHHYC M TaHI'CHC IIPOU3BOJIBHOI'O 4YHCIIA,
OCTaTOK IO MOAYJII0, palHuOHAJIBHOC YHCJIO, HWppalUuOHAIBHOE YHCIIO,
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MHOKECTBA HATYpPaJIbHBIX, LEJNbIX, pALMOHAIbHBIX, JEHCTBUTEIBHBIX
YlCcesl; YMEHHE UCII0Ib30BaTh PU3HAKU AETUMOCTH, HAUMEHbBIINH 00LIuii
JenuTeNs W HaWMEHblIee olliee KpaTHOe, anroputMm EBkimupa mnpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIMOHHBIMH CHCTEMaMHU
CUHCIJICHUS; YMEHUE BBITIOIHATH BEIYUCICHIE 3HAYCHUI 1 TPeoOpa30BaHUs
BBIP@KEHUI CO CTENEeHsAMM U Jorapugmamu, mnpeodpazoBaHHsl IpPOOHO-
pallOHAJIbHBIX ~ BBIPAKEHUH; YMEHUE  ONEpUpPOBATh  IOHITUSIMMU:
II0CJIEI0BATENbHOCTb, apu(MeTHUecKass IMpPOrpeccHsi, reoMeTpuyecKas
nporpeccusi, OECKOHEYHO yObIBalOIIas TIeOMETpUYECKas IPOrpeccus;
yYMEHHE 3a/laBaTh I10CJIEA0BAaTEIbHOCTH, B TOM YHUCIE C IOMOIIBIO
PEKYPPEHTHBIX (HhOpMyYJI; YMEHHE ONEPHUPOBATH MOHATUSMHU: KOMIUIEKCHOE
YHCIIO, CONPSIKEHHbIE KOMIUICKCHBIE 4YHCIA, MOIYJb W apryMEHT
KOMIUIEKCHOTO ~ 4YHcia, (opMa  3amlCH  KOMIUIEKCHBIX  YHCel
(reomeTpuyeckas, TpUTOHOMETpUYecKas U aureOpanyeckas); yMEThb
IPOU3BOJIUTL apUPMETUUYECKUE JEHCTBUS C KOMIUIEKCHBIMU YHCIIaMU;
IPUBOAUTH IPUMEPHI UCIIOJIb30BaHUS KOMIUIEKCHBIX YHCENl; OIEpUpPOBAThH
HOHATUSIMM: MaTpuua 2 X 2 u 3 X 3, onpenenurenb MaTpHULIbI,
reOMETPUYECKUI CMBICIT OIPEaeIINTeNs

3 YMeHue onepupoBaTb MNOHATHAMH: PALMOHAJIBHBIE, HUPPALMOHAIBHEBIC,
[OKa3aTellbHblE, CTEHEHHbIE, JorapuMuyecKue, TPUTOHOMETPUUECKUE
YPaBHEHHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE ONIEPUPOBATh OHATHIMMU:
TOKAECTBO, TOKJIECTBEHHOE NpeoOpa3oBaHKE, ypPaBHEHHE, HEPABEHCTBO,
CUCTEMAa YypPaBHEHMH W HEPABEHCTB, PaBHOCWIBHOCTb YPaBHEHMI,
HEPaBEHCTB U CUCTEM; YMEHHE PEIIaTh YPAaBHEHHUsI, HEPABEHCTBA U CUCTEMBI
C IIOMOIIBIO PAa3JIMYHBIX [IPUEMOB; pEIIATh ypaBHEHHs, HEPAaBEHCTBA U
CHUCTEMBI C IaPAMETPOM; IIPUMEHSATH YPABHEHHUSI, HEPABEHCTBA, X CUCTEMBI
JUIS pelleHHs] MaTeMaTHYecKHX 3ajad M 3a7ady M3 Pa3JIM4HbIX olnacTeil
HayKH U pEalbHOW KU3HU

4 YMeHue omnepupoBaTh NOHATUAMU: (PYHKLIHSA, YETHOCTb (QYHKIUH,
HNEPUOJIUYHOCTh (DYHKIMM, OTPAHUYEHHOCTh (YHKIHMH, MOHOTOHHOCTb
GyHKIMHA, KCTpeMyM (DYHKIMU, HauOoJblllee M HAaWMEHbIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HelpepblBHAs (YHKLUS, aCUMIITOTHI rpaduka
GyHKIMM, TepBas U BTOpasl MPOU3BOAHAS (PYHKIMH, F€OMETPUUECKUN U
¢u3uueckuif  CMBICI MPOM3BOAHOM, MepBOOOpa3Has, OIpeeIeHHbIN
UHTETpaJl; YMEHUE HaXOAWTh AaCUMITOTHl rpaduka (YHKIUH; yMEHHE
BBIUNCIIATH IPOU3BOIHBIE CYMMBI, TPOU3BEAECHHUS, YACTHOTO U KOMIIO3UILIUU
GyHKIMI, HAXOAUTH YpaBHEHHUE KacaTelbHOU K rpaduKy QYHKIMH; yMEHHE
HaXOJUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKLUUH; YMEHHE UCIOIb30BaTh
MPOU3BOJIHYIO Ul HCCleAoBaHUA (GYHKIUM, HAaXOAWTh HAMOONIbIIUE U
HalMEHbIIME 3HaueHUs (YHKIMHA; CTPOUTh I'padUKd MHOTOUWIEHOB C
UCIIOJIb30BAaHMEM  allllapara MaTeMaTU4YeCKOro aHaiu3a; MPUMEHSTh
IIPOU3BOJHYIO JJI1 HAaXOXACHUS HAWIYy4YLIErO PELIEHHUsS B NMPHUKJIAIHBIX, B
TOM YHCJI€ COLMATBHO-DKOHOMUYECKUX U (PU3NUECKUX 337a4ax; HaXOIUTh
IUIOINAAN U 00BEMBI (PUTYp € MOMOIIBIO UHTETpajia; MPUBOAUTH PUMEPHI
MaTeMaTUYeCKOr0 MOJEIUPOBAaHUSA C TOMOIIBI0 JAU(depeHInaTbHbIX
YpaBHEHUU

5 YMeHue onepupoBaTh NOHATHAMU: Tpapuk GyHKIMH, oOpaTHas QyHKIuS,
KOMIO3UIMS (DYHKUMHA, JWHEHHas QYHKUMs, KBaJpaTUyHas (QYHKIIUS,
pauvoHanmbHass (QYHKUUS, CTeNeHHas (YHKIMs, TPUTOHOMETPUYECKHE
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¢byHKIMU, OOpaTHbIE TPUTOHOMETpHUYECKHE (DYHKIMH, MOKa3aTelbHas U
jgorapupmuueckass (QYHKLUMH; YMEHHE CTPOUTh TIpadUKU H3yYEHHBIX
(yHKLUH, BBIOIHATH IpeoOpa3oBaHus rpagukoB GyHKINH, HCTIOIB30BATh
rpaduKy 175 U3y4EHUs MPOLECCOB M 3aBUCUMOCTEH, IPU PELICHUH 3a/1a4
U3 IpyTruX Y4eOHBIX MPEJIMETOB M 3a/1a4 M3 PEalbHOH >KU3HU; BBIPAXKATh
(dopMyIaMu 3aBUCUMOCTH MEX]ly BEJIMYMHAMU; UCIIOJIb30BaTh CBOMCTBA U
rpadukyd (GYHKUMNA A7 pelIeHHs] ypaBHEHHWH, HEpaBEHCTB W 3aday C
napameTrpamu; H300pakaTh Ha KOOPAUHATHOW IUIOCKOCTH MHOKECTBA
pELIEHNUI YpPaBHEHHUI, HEPABEHCTB U UX CUCTEM

6 YMeHue pematb TEKCTOBBIE 33Jaud pPa3HbIX TUIOB (B TOM 4MCIE Ha
MPOLEHTHI, JI0JIM U YacTH, Ha ABW)XEHUE, padoTy, CTOMMOCTh TOBAapOB U
yCIIyT, HaJOTH, 3aJa4id U3 00JacTH YIpaBJICHUS JIMYHBIMU U CEMEHHBIMU
¢buHaHCaAMM); COCTABJIATH BBIPAKEHUS, YpPaBHEHHUS, HEPABEHCTBA M HX
CUCTEMBl IO YCJIOBHIO 3a/1ayd, MCCIEAO0BaTh IIOJyYEHHOE pEIICHUE U
OLICHUBATh MPaBIONOJ0OHOCTh PpE3yJbTaTOB; YMEHHE MOJAEIUPOBATH
peaibHbIE CUTyallud Ha $A3bIKE MAaTEMAaTUKH; COCTaBJISATh BbIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33/1a4d, UCCIEA0BaTh
IIOCTPOCHHBIE ~ MOJIENIM  C  HCIOJIB30BaHHEM  ammapara  ajureOpsl,
MHTEPIPETUPOBATH MOTYUYEHHBIN pe3ybTar

7 YMeHue omnepupoBaTh MOHATHAMHU: CpeiHee apudMeTHdeckoe, MeauaHa,
HauOoJIbIlIeE U HaUMEHBIIIEE 3HA4YCHUA, pa3sMax, JUCICPCUA, CTAHAAPTHOC
OTKJIOHEHHE YHCIIOBOrO Habopa; yMEHHE W3BJIEKaTh, MHTEPIPETHPOBATH
UH(OPMALIKIO, TIPEACTABICHHYIO B Ta0IMIaxX, Ha JuarpaMMax, rpapukax,
OTPaXKaIOUIYI0 CBOMCTBA PEalbHBIX IPOLECCOB M SBICHUMN; MPEACTABIAT
UHPOPMALIMIO C TMOMOINBI0 TabJIWII W  JaUarpaMM; HCCIIEI0BaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHUCIIE C NPUMEHEHUEM TIpapUuecKux
MCTOJOB U JJICKTPOHHBIX CPCACTB, Fpa(l)I/I‘IGCKI/I ucciea10BaTb COBMECTHBIC
HaOJI0IEHNUS C MOMOIIIBIO JHarpaMM pacCenBaHUs U JMHEHHON perpeccun

8 YMeHue onepupoBaTh IOHATUAMH: CIYyYaWHBIA OIBIT M CIy4alHOE
coObITHE, BEPOATHOCTb CIy4YalHOTO COOBITUS; YMEHHE BBIYHUCIATH
BEPOSITHOCTh C HCIOJBb30BAHHEM TIpaUUYeCKUX METOOB; NPUMEHSThH
(GopMyJIbl CIIOKEHHSIT M YMHOXEHHS BEPOATHOCTEH, (POopMyiy MOIHOU
BEPOSATHOCTH, Gopmyny bepHynnu, komOuHaTOpHBIE (PaKTBI U (HOPMYJIBI;
OLICHMBAaTh BEPOSTHOCTH pEAIbHBIX COOBITUH; YMEHHE OIEepUpOBaAThH
NMOHATUSAMM: CIlydalHas BEIIMYWHA, PACIPENCIICHUE BEPOSATHOCTEN,
MaTE€MaTU4eCKOe OKHMJAHHWE, AUCHEPCHs M CTAaHJApPTHOE OTKJIOHEHME
CllyualfHOM  BENWYMHBL, (YHKIMM pacnpeieleHus U IJIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTeIbHOTO0 U HOPMAJIBHOIO PACIPEACICHUN; YMEHUE
UCIIOJIB30BaTh CBOMCTBA U3YYEHHBIX PACIPENCIICHUN I PELICHUs 3a7ad4;
3HAKOMCTBO C MOHSTHUSIMH: 3aKOH OOJIBIIMX YHCEN, METOJbl BRIOOPOUHBIX
UCCJIECNOBAHUM; YMEHUE MPUBOAUTL IIPUMEPHI IPOSBICHUSA 3aKOHA
OOJBIIMX YHUCENl B MPHUPOAHBIX M OOIIECTBEHHBIX SIBICHUSX; YMEHHE
OIEpPUPOBATh IOHATUAMU: COUYETAaHUE, IEPECTAaHOBKA, YMUCIIO COYETaHUH,
YUCIIO  TEepecTaHoBOK;, OuHOM  HploTOHa; yMeHHEe  NPUMEHSTH
KOMOWHATOPHBIE (PAKTHI M PACCYXACHUS JJIS PEleHHs 3a/1a4; OLEHUBATh
BEPOATHOCTH peajbHBIX COOBITUI; COCTaBIATh BEPOSATHOCTHYIO MOJEINb U
UHTEPIIPETUPOBATH MTOIYYEHHBIN pe3yIbTaT

9 YMenue OICpHUpOBaATH TIOHATUAMMU TOYKa, npsamasd, IIJIOCKOCTD,
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IIPOCTPAHCTBO, OTPE30K, JIy4, BEJINYMHA YIJIA, INIOCKUI yroJ1, ABYTrPaHHBIN
yTOJI, TPEXTPAaHHBIM YIroj, CKpEeUIMBAIOUIMECs MPSAMBIE, MapaJUIeIbHOCTh U
NEPIEHAUKYISIPHOCTD IPSIMBIX U INIOCKOCTEH, YIOJl MEXKIY IPSIMBIMH, YTOJI
MEXy IPSIMON U IUIOCKOCTBIO, YTOJI MEXY IIJIOCKOCTSIMH, PACCTOSIHUE OT
TOYKHU J0 IUIOCKOCTH, PACCTOSIHUE MEXAY IPSMBIMH, PACCTOSHUE MEXIY
IJIOCKOCTSMU; YMEHHME HCIIONb30BaTh IIPU PEUICHUM 3a4a4 U3Y4YCHHBIC
(baxThl U TEOpPEMBI IUIAHUMETPUH; YMEHHE OILICHUBATh pa3Mepbl 00BEKTOB
OKPY’KaIOIIEr0 MHpA; CTPOUTH MATEMATHYECKUE MOJEIU C IIOMOILIBIO
F€OMETPUYECKUX IIOHATUM W BEJIMYMH, DPEIIATh CBS3aHHbIE C HUMH
[IPaKTUYECKUE 3a0a4U

10

VMeHHe OnepupoBaTh MOHATHIMH: IUIONIAAb (DUTYpBI, 00beM (HUTYPBHI,
MHOTI'OI'paHHUK, HpaBHJ’IBHBIfI MHOTI'OIr'paHHUK, CCUCHUC MHOI'OrpaHHHUKA,
Ky0, mapajuiesenunen, Npu3Ma, nupamuna, GuUrypa ¥ MOBEPXHOCTb
BpallleHUs, MWIUHAP, KOHYyC, miap, cdepa, Iuiomans cgepsl, IUIONaab
MOBEPXHOCTH TMHPAaMHUJIbI, MPU3MbI, KOHYCa, IMIHHIpA, 00BeM Kyoa,
NpAMOYI'OJIbHOTO IMapauICiiCnuincia, IMnMupaMubl, IIPHU3MbI, NUJIWHApPA,
KOHyCa, Iapa, pa3BepTKa IMOBEPXHOCTH, CCUCHHs KOHYCa W IMJIHHIpPA,
napajuleibHbIe OCH MJIM OCHOBAaHWIO, CCUYCHHE IIapa, IJIOCKOCTb,
Kacaromiascsi cdepbl, IMIKMHIPA, KOHyCa, YMEHHE CTPOHMTh CEYCHHUEC
MHOTOTpaHHHKA, M300pakaTb MHOTOIPAaHHHUKH, (QUTYphl ¥ IMOBEPXHOCTH
BpAIIIEHHs, X CEYCHUs], B TOM YHCIIC C TIOMOIIBIO 3JCKTPOHHBIX CPEICTB;
YMEHHE TMPHUMEHATh CBOWCTBA T€OMETPHUECKUX (HUTYp, CAMOCTOSATEIBHO
(bOpMyITHPOBAThH ONPEICICHUS U3y4aeMbIX (DUTYP, BBIABUIaTh THIIOTE3bI O
CBOWCTBAaX W MpPHU3HAKAX TE€OMETPHUYECKUX (UTYp, OOOCHOBBIBATH WIIH
ONpOBEpraTh HMX; YyMEHHE TMPOBOIUTh KiIacCHPHUKANUO (UTyp 10
Pa3siIMYHbIM IIPHU3HAKaM, BBIIIOJHATD HCO6XOI[I/IMI)Ie JOIIOJIHUTCIIbHBIC
MIOCTPOCHHSI

11

YMeHue onepupoBaTb MOHATHSAMM: JIBUKEHHE B  IPOCTPAHCTBE,
napajyieNbHBI TIEPeHOC, CUMMETPHS Ha TUIOCKOCTH W B INPOCTPAHCTBE,
IOBOPOT, TMpeoOpa3oBaHME MOJ00US, TOJOOHBIE (UIYpBl; YMEHHE
pacro3HaBaTh paBHBIE W IMOJ00HBIE (UTYpPHI, B TOM YHCJIE B TPUPOJE,
UCKYCCTBE, apXUTEKType; UCIOIb30BaTh FT€OMETPUIECKHE OTHOIICHUS MPU
pelIeHNy 3a/a4; HaXOJWUTh TEOMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOI,
IUI0ILAdb, 00bEM) IPU pEIICHUH 3ajiay U3 APYTHX YUEOHBIX MPEAMETOB U U3
peabHON KU3HHU; YMEHHE BBIUYMCIATH TEOMETPUIECKNE BEIMYMHEI (JTHHA,
yroj, miouaab, 00beM, IO MOBEPXHOCTH), UCIONIb3Ysl U3yUEHHbIE
(GopMyIIBI U METOABI, B TOM YHCJE: TUIOMAAb TTOBEPXHOCTH MHPAMHUIBI,
OpU3Mbl, KOHyca, [MIMHIpa, Iulomanab chepbl; o0beM  Kyoba,
NPSMOYTOJIBHOTO TMapajuleyienuIie/ia, MMHPAMHUIBI, TPU3MBL, IHIHHIPA,
KOHYCa, II1apa; yMeHHEe HaXOUTh OTHOIIEHHE 00bEMOB MOJO0HBIX (pUTYp

12

YMeHue onepupoBaTh MOHATUSAMU: NPSIMOYTOJIbHAs CUCTEMA KOOpPJAWHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOpPJAMHATHI BEKTOpa, CyMMa BEKTOPOB,
IPOM3BEJCHUE BEKTOpPAa Ha 4YHCIO, pa3JIoKEHHE BeKTopa Mo Oasucy,
CKaJIpHOE IPOU3BEJECHHUE, BEKTOPHOE IPOU3BEJCHHUE, Yrol MEXIy
BEKTOPAMM; YMEHHUE UCII0JIb30BATh BEKTOPHBIN M KOOPAMHATHBIN METOJ IS
pellIeHus: TeOMETPUYECKUX 33/1a4 U 33/1a4 IPYTUX Y4eOHBIX MPEIMETOB

13

YMeHne BeIOMpATh MOAXOMAIIAN METOT ISl PEIICHUS 3aa91; TTOHNMaHUE
3HAUMMOCTH MAaTEeMAaTHKU B H3yYEHUH TPUPOAHBIX U OOIIECTBEHHBIX

OOIT1 COO MAOY COI Ne 18 63




IIPOLIECCOB U SBJICHUMN; YMEHHE paCIO3HAaBaTh IIPOSIBICHUE 3aKOHOB
MaTEMaTUKU B UCKYCCTBE, YMEHHE IIPUBOIUTH PUMEPHI MaTEMaTHUYECKUX
OTKPBITHIA POCCUMCKON U MUPOBOW MaTeMaTHYECKOU HAYKU

Tabmuua 11.5

[lepeueHb 351eMEHTOB coaepKaHus, MpoBepsieMbix Ha EI'D
10 MaTeMaTUKE

Kon IIpoBepsieMblii 2JIEMEHT COlEpKaHUS
1 Yucna v BBIYMCICHUS
1.1 Hatypanbnble u nensie uncina. [Ipu3Haku JeNMMOCTH LIEIBIX YHCE
1.2 Panyonanehple uyucia. OOBIKHOBEHHbIE U JECSATUYHBIE JpOOHM, IPOLEHTHI,

0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

1.3 ApudmeTnueckuii KOpeHb HaTypaJbHOU cTeneHu. [leficTBus ¢ apupMeTHIECKUMU
KOpPHSIMU HaTypaJIbHOW CTETIEHU

1.4 CreneHb c menbiM mokasareineM. CTeNeHb ¢ pPAMOHAIBHBIM IIOKa3aTeleM.
CBoiicTBa cTeneHn

1.5 CuHyC, KOCMHYC M TaHI€HC YHCIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHTeHC YHCIOBOTO apryMeHTa

1.6 Jlorapudm uuncna. JlecaTuunbie 1 HaTypaabHBIC JOTapU(MBbI

1.7 HetictBurenbHpie uucia. ApudMeTHYECKHE ONepaluu C JACUCTBUTEIHHBIMU
yrcnamMu. [lpuOmikeHHbIe BBIYMCICHUS, MpPaBWIIa OKPYTJICHUS, MPUKUIKA U
OLICHKA PE3yJIbTaTa BEIYUCICHUI

1.8 [TpeoOpazoBaHue BBIPAKCHHM

19 KoMmruiekcusie gmcia

2 VYpaBHeHUs U HEpaBEHCTBA

2.1 [{enbie 1 1pOOHO-pallMOHANBHBIE YPaBHEHUS

2.2 WppanmoHanbHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toka3zarenbHbIe U JTOrapupMUUECKHE YPAaBHEHHS

2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanmoHanbHble HEpaBEHCTBA

2.7 [Toka3zarenbHbIe U JOrapupMHUUECKHE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
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2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 | YpaBHeHHUs, HEPABEHCTBA M CUCTEMBI C TTapaMeTpamMu
2.11 |Marpuua cucTeMbl JIMHEHHBIX ypaBHEHUH. OnpeaenuTes MaTPHIIbI
3 DOyHKINUH U TpaPUKH
3.1 OynHkus, crnocoOsl 3amanus GpyHkiuu. ['paduk pyaknun. BzaumHo oOpatHbie
¢ynkuuu. YetHsie 1 HedeTHbIe pyHKIMU. [leproanyeckue GyHKIMN
3.2 Ob6nactp ompesnereHUs W MHOXECTBO 3HaueHWH QyHkuuu. Hymu ¢yHkuuu.
[TpomexxyTku 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKLUH.
MaxkcumyMbl 1 MUHUMYMBI (GyHKIud. HaunOosbliee W HauMeHbIee 3HAUYCHUE
(GYHKLIHU HAa IPOMEXYTKE
3.3 CreneHHass (pyHKIMS C HaTypajJbHBIM M LeJbIM IOKa3aTeneM. Ee cBoiicTBa u
rpa¢uk. CBoiicTBa 1 rpaduK KOPHS N-0i CTETIEHU
3.4 Tpuronomerpudeckne QyHKINU, X CBOHCTBA U TpaduKu
35 [TokazarenbHas u norapupmMudeckas GyHKINU, UX CBOHCTBA U rpaduku
3.6 Touku paspeiBa. AcumntoTsl rpagukoB ¢(yHkuuid. CBoiicTBa (QYHKIIMIA,
HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs TOCIIEI0BATEILHOCTEN
3.8 Apudmernueckass W reoMmerpuueckas nporpeccuu. Dopmyna  CIOXHBIX
HPOILIEHTOB
4 Hauana maremMaTHueckoro aHaimsa
4.1 [TpousBonHas Gpynkuun. [Tpon3BoaHbIe 3IeMEHTAPHBIX (GYHKINN
4.2 [TpuMeHeHHe NPOU3BOAHOM K HCCIENOBaHUIO (DYHKIMI Ha MOHOTOHHOCTb H
IKCTpeMyMbl. HaxoxmeHne HanboIbIIero ¥ HANMEHBIIETO 3HaYeHUs QYHKITMH Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
) MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaluu HajJ MHOKecTBamH. J{uarpammel Ditnepa - Benna
5.2 Jloruka
6 BeposITHOCTE M CTaTUCTHKA
6.1 OmnwucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTtopuka
7 I'eomeTpus
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7.1

Durypsl Ha INIOCKOCTU

7.2 [IpsiMble ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKu

7.4 Tena v MOBEpXHOCTH BpaIllEHUS

7.5 KoopauHatel 1 BEKTOPBI
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