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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «Anredpa 1 Havajla MaTEMaTHYECKOTO aHAIN3a
6a3oBoro ypoBHs ans ooyuaromuxcs 10 —11 kinaccoB pazpaborana Ha ocHoBe DenepalbHOTO
roCy/1apCTBEHHOIO0 00pa30BaTENbHOIO CTaHAApTa CPEIHEro OoOLIero oOpa3oBaHUs, C YUETOM
COBPEMEHHBIX MUPOBBIX TpeOOBaHUH, MPEIBABIIEMBIX K MAaTEMAaTHUECKOMY O0OPa30BaHUIO, U
TpaauIMil poccuiickoro oOpa3oBaHus. Peanmsarusi mporpaMMbl 0OeclieuYMBaeT OBJAJCHUE
KITFOYEBBIMH KOMIIETEHIIUSIMHU, COCTABIISIFOIIIMMH OCHOBY JJISI CAMOPA3BUTHUSL U HEMPEPHIBHOTO
00pa3oBaHUsl, IETOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEILHOTO PAa3BHUTHUS
JUYHOCTH 00YYarOIIUXCS.

OEJIU U3YYEHUSA YYEBHOI'O TIPEJIMETA

Kypc «Anrebpa M Hayajna MaTeMaTHMYeCKOI'O aHalU3a» sBIsAETCS OJHUM U3 Haubolee
3HAYUMBIX B IIPOrpaMMe CTaplIeil IIKOJbI, TOCKOJIbKY, C OJHON CTOPOHBI, OH O0OEeCreunBaeT
MHCTPYMEHTAJbHYIO 0a3y Al M3Y4EHHUS BCEX €CTECTBEHHO-HAyUHBIX KYpCOB, a C ApPYrou
CTOpPOHBI, (OpPMHUpPYET JIOTHYECKOEe U aOCTPAaKTHOE MBIIIJICHHE Y4YalllUuXcsi Ha YpOBHE,
HEOOXOIMMOM JUIsI OCBOGHHS KypcOB HH(GOpPMATHKM, OOILIECTBO3HAHMS, MCTOPHH,
CIIOBECHOCTH. B pamkax JaHHOro Kypca ydyaliuecs OBJIAJE€BAlOT YHUBEPCAJIbHBIM S3bIKOM
COBPEMEHHOM HayKH, KOTOpasi GOpMYIHPYET CBOU TOCTHKEHHUS B MaTeMaTHYeCKol (opme.

Kpr aJII‘CGPLI U Hada]l MATCMATH4YCCKOI'0 aHalin3a 3aKJIaAbIBAaCT OCHOBY IJId
YCIIEHIHOTO OBJIAJIEHUS] 3aKOHaMM (PU3UKH, XUMHUHM, OHOJOTMM, INOHMMAaHHUS OCHOBHBIX
TeHHeHL[I/Iﬁ OKOHOMHKH H OGIHCCTBCHHOﬁ JKU3HH, TI03BOJIICT OpPUCHTHUPOBATHCA B
COBPEMEHHBIX LU(POBBIX M KOMIBIOTEPHBIX TEXHOJOIMSX, YBEPEHHO MCIIOJIb30BaTh UX B
MOBCEIHEBHOM *U3HU. B TOXe Bpems oBinazeHHE aOCTPAKTHBIMU M JIOTMYECKU CTPOTUMU
MaTeMaTHYECKUMH KOHCTPYKIMSMHU Ppa3BUBAE€T YMEHHE HaXOJIUThb 3aKOHOMEPHOCTH,
000CHOBBIBATb HMCTHHHOCTD YTBCPXKACHUA, HUCIOJbB30BATH 0606H_[6HI/IC U KOHKPCTU3AlUIO,
abcTparMpoBaHue M aHAJIOTHUIO, (POPMUPYET KpeaTUBHOE W KPUTHYECKOE MbllluleHue. B xoxe
U3y4YeHHsd aireOppl M HadyaJl MAaTeMaTH4YeCKOro aHajlu3a B CTapUIed MIKOJE ydaluecs
NOJY4aroT HOBBIM OMNBIT pEHIEHUs MNPHUKIAJHBIX 337a4, CaMOCTOSATEIBHOIO IOCTPOECHHUS
MaTE€MaTUYECKUX MOJEJECH pEallbHbIX CUTYallMd W WHTEPIPETAlMU IOJYYEHHBIX pELICHUM,
3HAKOMATCA C INpUMEpaMH MaTeMaTHYeCKMX 3aKOHOMEPHOCTEH B MpHpOJE, HAayKe U B
HCKYCCTBC, C BBIJAIOIUMUCS MATCMATHYCCKUMHA OTKPLITUAMU U UX aBTOpaMHU.

Kypc o0nagaer 3HaUNTEIbHBIM BOCIIUTATEIbHBIM OTEHIIMATIOM, KOTOPBIH peanu3yercs
KaKk d4epe3 yueOHBIH  Marepuas, CIOCOOCTBYIOMHMK  (OPMHUPOBAHHIO  HAYYHOTO
MHUpPOBO33pEHHUs,, TaKk U 4epe3 crneuupuky y4deOHOHW JeATeNbHOCTH, Tpedyrouen
CaMOCTOATCIIBHOCTHU, AKKYPAaTHOCTH, HpOI[OJI)KI/ITeJIBHOﬁ KOHOCHTpAallUKM BHUMAHUA U
OTBETCTBEHHOCTH 32 MOJIY4YE€HHBIN pe3ysbTarT.

B ocHoBe meronuku oOyueHHs aiareOpe ¥ HadajaM MaTeMaTUYeCKOTO aHaju3a JIC)KHUT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHUs.

CrpykTtypa Kypca «Anrebpa W HayajJa MaT€MaTHYECKOrO0 aHaJIM3a» BKJIKOYAET
CJIEAYIOUINE COJepKATENbHO-METOUUeCKre JTUHUU: «Yucna U BblUuciIeHus», « DyHKIUN U
rpadpukn», «YpaBHEHHUS H HEpaBeHCTBa», «Hauama MaTeMaTHueckoro aHaimzay,
«MHoecTBa M Joruka». Bce OCHOBHBIE COZEpKATEIbHO-METOUYECKUE JTUHUM H3y4aroTcs
Ha TPOTSHKEHUH JIBYX JIET 00y4YeHHS B CTApILIEH IIKOJIE, ECTECTBEHHO AOMOJHSIS IPYT Ipyra U
MMOCTCIICHHO HACBIAJACh HOBBIMM TCMaMH HW pa3aciiaMu. I[aHHI)II\/'I KypC ABJIACTCA
MHTErPAaTHUBHBIM, ITOCKOJIbKY OOBEAMHSET B ce0e COAep)KaHUEe HECKOJIIBKMX MaTeMaTHYeCKUX
JUCHUIUIMH: anredpa, TPUrOHOMETPHsI, MaTEMAaTUYECKUI aHaINU3, TEOpHsI MHOXKeCTB U ap. [lo
Mepe TOro Kak yyaluecsl OBJaJeBatoT Bc€ Oosiee MHUPOKUM MaTeMaTHYECKUM alnapaToM, Y
HUX  [OCJeNOBaTeibHO  (OpPMUPYETCSs U COBEPILIEHCTBYETCS  YMEHUE  CTPOUTh
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MaTE€MaTUYECKYI0 MOJEINb PEAIbHOM CHUTyallud, NPUMEHSTh 3HAHUs, MOJYyYEHHBIE B Kypce
«Anrebpa W Havajsa MaTEeMaTHYECKOTO aHaliu3ay, JUIsl PEHICHUS CaMOCTOSITEIbHO
c(hOopMyIUPOBAHHON MaTeMaTHYeCKOM 3a7aud, a 3aTeM HHTEepPIPETUPOBATH IOTYYESHHBIN
pe3yabTar.

CogaepxxarenpHO-MeTOIMUECKass JuHUA «Yucna W BBIUKCIEHUS»  3aBEpUIACT
(dbopMHUpOBaHNE HABHIKOB HCITOJIH30BAHUSA JACHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO HAYaTO B
OCHOBHOI1 mIkose. B crapiieii mkone ocoboe BHUMaHue ynensieTcss JOpMUPOBAHUIO MTPOYHBIX
BBIYMCIIUTEIFHBIX HaBBIKOB, BKIIOUAIOIIUX B CEOsl MCTMOIB30BaHUE PA3IMUHBIX (POpPM 3amucu
JEUCTBUTENBHOTO YHCIA, YMEHHUE PALMOHAIBHO BBINOIHATh JEUCTBUS C HHUMH, JeJaTh
MPUKUIKY, OIEHWBATH pe3ynabTar. OOydarommuecs TMOJy4alOT HAaBBIKU MPUOIMKEHHBIX
BBIUMCJICHH, BBITIOJIHEHUSI JEHCTBUI C YHWCIIaMH, 3alMCAaHHBIMH B CTaHAApTHOU ¢opme,
WCIIOJIb30BAaHUSI MATEMATHYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BHIPAKCHHUIA.

Jlunus «YpaBHEHHs] 1 HEPABEHCTBAY) pEaTM3yeTcs Ha MPOTSKEHUH BCEro OOydeHUs B
CTapuied IIKOJIe, MOCKOJBbKY B KAaXKIOM pas3feie MporpaMmbl MPEAYCMOTPEHO PpEIICHHE
COOTBETCTBYIOIIUX 3aaa4y. OOydyaromniyecs OBIAJEBAIOT PA3IUYHBIMU METOJAMH DPEIICHUS
HEIBbIX, palMOHAIBHBIX, UPPALUOHAIBHBIX, T[IOKA3aTEIbHBIX, JOTApUPMHUUECKHX H
TPUTOHOMETPUYECKUX YpPAaBHEHMI, HEPaBEHCTB U UX cucteM. [lonmyyeHHble yMEHHS
UCTIOJIB3YIOTCS TIPH  WCCJIEAOBAHUM (PYHKIIMH C TIOMOIIBIO TMPOU3BOJIHOM, PEIICHUHN
NPUKIATHBIX 337ad M 3a/7ad Ha HaXOXJICHHWE HauOONBIIMX W HANMEHbBIIUX 3HAuYeHUMN
dbynkuun. JlanHas copepraTenbHas JIMHUS BKIIOYaeT B ce0s Takke (GOPMUPOBAHUE YMEHUMA
BBIMIONMHATH  pacy€Tel 1o  Qopmyrnam, mnpeoOpa3oBaHHs  MENbIX, PalUOHAIBHBIX,
HMppalMOHATIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHHI, a TAK)KE BBIPAKEHUH, COJIEPIKALIUX
cTteneHn u Jorapudmel. brarogaps uzydeHuHro anreOpandeckoro marepualia MPOUCXOTUT
JNajdbHEHIIee pa3BUTHE AITOPUTMHYECKOTO ¢ aOCTPAKTHOTO MBIIIUICHUS — ydalluxcs,
bopMUPYIOTCS HABBIKA JEAYKTUBHBIX PACCYXJCHUU, paOOThl C CHUMBOJBHBIMH (hopmamw,
MIPEICTABJICHHS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PAaBEHCTB M HEPAaBEHCTB. AnrebOpa
npemiaraeT 3(GQeKTUBHbIE HHCTPYMEHTHI ISl PEIICHUS TMPAKTUYECKUX M eCTECTBEHHO-
Hay4HBIX 3371a4, HATJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK SI3bIKA HAYKH.

CogepxatenpHo-MeToAUYeCKast TUHUS «DYHKINUU U TpaduKu» TECHO MEPEIUIeTAeTCs ¢
JPYTUMHU JIMHUAMH Kypca, MOCKOJbKY B KAaKOM-TO CMBICIE 33aJa€T MOCIIEI0BATEIbHOCTh
U3ydYeHUs Marepuana. l3ydeHue CTEMeHHOH, TMOKa3aTelbHOH, JnorapuMuueckod u
TPUTOHOMETPUYECKUX (YHKIWNA, UX CBOMCTB WU TpadUKOB, HCIOIH30BAHHE (YHKIUN IS
pelieHus 3a1a4 U3 IPYruX y4eOHBIX MPEAMETOB U pealbHOW KH3HU TECHO CBS3aHO KakK C
MaTeMaTUYECKUM aHAJIM30M, TaK W C PEIICHHEM YypaBHEHH W HepaBeHCTB. [Ipu 3TOM
00JBIIIOE BHUMAHKE yAETseTCs JOPMUPOBAHUIO YMEHHS BBIpAXXKaTh (POPMYIaMu 3aBUCIMOCTH
MEXIy pa3TnYHbIMU BEJIMYWHAMH, HCCIEAOBATh IOJY4YeHHbIE (QYHKIUH, CTPOUTH HUX
rpaduku. MaTtepuai 3Toi coaep)KaTesIbHOM JTMHUN HAlleJIeH Ha pa3BUTHE YMEHHUN U HABBIKOB,
MO3BOJIAIOIIMX BbIpaXKaThb 3aBUCHUMOCTH MEXAY BeJIMYMHAMM B pa3Iu4yHod Qopme:
AHATUTUYCCKOW, TpadudecKkoll W CcIIOBeCHOW. Ero wu3ydeHwe CrnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBILIUICHUS, CIIOCOOHOCTH K OOOOIIEHMI0O W  KOHKPETU3allUH,
WCIIOJIb30BAaHUIO AHAJIOTUH.

CopepxarenpHass auHUs  «Hawama  Maremarnueckoro  aHanusa» — MO3BOJISIET
CYILIECTBEHHO PACIIMPUTh KPYT KAK MaTEMaTUUYECKUX, TaK U MPUKIAAHBIX 3a7a4, JOCTYIIHBIX
00ydJarmuMcsi, y KOTOPBIX MOSBISETCS BO3MOXKHOCTh HCCIIENOBaTh U CTPOUTH Trpaduxu
byHKIMHI, omnpenensTh WX HAWOOJBIINE W HAUMEHBIIME 3HAUYECHHUS, BBIYUCIATH IJIOLIAAH
buryp u 00BEMBI TEJI, HAXOJUTH CKOPOCTU U YCKOPEHMUS MpotieccoB. JlaHHas conepikaTenbHast
JIMHUSL OTKPBIBAET HOBBIE BO3MOYKHOCTH IMOCTPOEHUS MATEMAaTUYECKHUX MOJENIEH pealbHbIX
CUTyalHi, HAXOXKIEHUS HAWIYYLIErO0 PELICHUS B MPHUKJIAAHBIX, B TOM YHUCJE COLMAIBHO-
SKOHOMMYECKHUX, 3a/1a4yaX. 3HAKOMCTBO C OCHOBaMH MaTeMaTUYECKOr0 aHaju3a CIocOOCTBYET
pasBUTHIO  aOCTPaKTHOTO,  (OPMAJIHHO-JOTHYECKOTO M KPEATUBHOTO  MBIIIICHHSI,

3



(OpMHPOBAHNIO YMEHUH pacro3HaBaTh MPOSIBIECHUS 3aKOHOB MAaTEMATUKU B HayKe, TEXHUKE
u HuckycctBe. OOydaromuecs y3HAIOT O BBIAAIOIIMXCS pe3yibTaTax, MOJYYEHHBIX B XOJ€
pa3BUTHUSA MAaTEMAaTHKH KaK HAyKH, U UX aBTOPaXx.

CopnepxarenpHo-MeTOAMYEeCKass JUHUS «MHOXecTBa U JIOTUKa» B OCHOBHOM
MOCBSIIIEHA DJIEMEHTAaM TEOPHUM MHOXKECTB. TE€OpPETHKO-MHO)KECTBEHHBIE IPEACTABICHUS
MIPOHU3BIBAIOT BECh KYpC LIKOJBHOM MaTeMaTHKH U IpeiaraoT Haubojee yHHBEpCaIbHbBIN
A3bIK, 00BEIMHSIOIINN BCE pa3iesibl MAaTEeMAaTUKU U €€ MPUIIOKEHHUM, OHU CBS3bIBAIOT pa3HbIe
MaTeMaTUYeCKue IUCHUIUIMHBL B enuHoe 1enoe. [loaTomy BakHO [aTh BO3MOXKHOCTh
LIKOJIBHUKY IIOHMMAaTh TEOPETUKO-MHOXXECTBEHHBIN S3bIK COBPEMEHHOM MAaTEMaTHKU U
UCIIOJIb30BATh €T0 JJISl BBIPAXKEHHSI CBOUX MBICIIEH.

B kypce «AnreOpa M Hayajma MaTeMaTHYECKOTOo aHajIM3a» MPHUCYTCTBYIOT TakKkKe
OCHOBbI MaT€MaTU4YE€CKOTO0 MOJEIMPOBAHUSA, KOTOpBIE IMPHU3BaHbI CPOPMHUPOBATH HABBIKU
IIOCTPOEHHUSI MOJEIJIEH pEAJbHbIX CHUTYyalMil, MCCIEAOBAaHUSA 3TUX MOJEIEH C IOMOIIbIO
anmapara anreOpsl M MaTeMaTHMYeCKOro aHajiu3a M HUHTEepPIpeTalluyd MOJyYEHHBIX
pe3ynbpraToB. Takue 3a1aHus BIUIETEHBI B KaXIbII U3 Pa3IeoB IPOrpaMMBbl, IOCKOJIBKY BECh
MaTepuan Kypca HIMPOKO HCHOJIb3YeTCs AJs pelleHUs MPUKIAaIHBIX 3ajnad. [lpu pemeHun
peaybHbIX MPAKTUYECKHUX 3ajlayu yJyallluecsl pa3BUBalOT HAOII0AAaTEIbHOCTh, YMEHUE HaXOAUTh
3aKOHOMEPHOCTH,  a0CTparupoBaThbcs,  HWCIONB30BAaTh  AHAJIOTHIO,  0000maTh |
KOHKPETU3UpOBaTh mpobieMy. JlesTenbHOCTs MO (OPMHUPOBAHHUIO HABBIKOB pPELICHUS
NPUKIAHBIX 3a/1a4 OpPraHU3yeTcsl B MPOLIECCe U3YUYEHUS BCEX TeM Kypca «Airedpa v Hadana
MaTEMaTHYECKOTO aHAIIN3ay.

MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIVIAHE

B yuebHOM M1aHe Ha M3YYEeHHE Kypca aareOphl U Hayal MaTeMaTUYeCKOTO aHaIu3a Ha
0a30BOM ypOBHE OTBOAUTCS 2 4aca B Henento B 10 kiacce u 3 yaca B Henmenmio B 11 kiacce,
BCEro 3a JiBa roaa ooydenus — 170 gacos.

COJAEP)KAHUE YYEBHOI'O ITPEJIMETA
10 KJIACC

Yucya 1 BBIYUCICHUSA

Panmonaneupie  uncina. OOBIKHOBEHHBIE M JECSATUYHBIE JApOOW, MPOLIEHTHI,
OeCcKOHEeuHBIe MepUoANYEecKHe Ipodu. ApudMeTHuecKue OoIepanud C pParuoHATbHBIMU
YHCllaMH, NPeo0pa3oBaHMs YUCIOBBIX BhIpakeHUil. [IprMmenenue npoGeil U MpPOIEHTOB s
peleHus NPUKIAAHbIX 33/1a4 U3 Pa3IU4YHbIX OTPACIECH 3HAHUNA U PEAIbHOU KU3HMU.

JeiictButenpHbie yncia. ParmonanbHble U UppaloHaNbHbIE Yyuciia. ApudMeTHIeCcKHe
omnepanuyy C JECWCTBUTENbHBIMU uMciaamMu. llpuOmmkéHHbple BbIYMCIEHUS, INpaBuUia
OKpPYTJICHUS, MPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIUMCICHUN.

Crenenb ¢ 1eiabiM nokasareneM. CtanaaptHas GopMa 3aucu JeHCTBUTEILHOTO YUCIIA.
Hcnonp3oBaHue mnoaxonsmie Qopmbl 3amucH JEHCTBUTENBHBIX YHUCEN JUIS  pPELICHUS
IPAKTUYECKUX 3aJa4 U MPECTABICHUS JaHHbIX.

ApudmeTndeckuii KOpeHb HATypaJlbHOW cTereHd. JlelicTBHs ¢ apupMETHYECKHUMH
KOPHSIMHM HaTypajibHOW CTETIEHH.

CuHyCc, KOCMHYC U TaHT€HC YHCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YHCIOBOI0 apryMEHTa.

YpaBHeHUs1 1 HEPABEHCTBA

ToxxaecTBa U TOKIECTBEHHbIE MPeoOpa30BaHUs.



[TpeoOpa3oBaHue TPUTOHOMETPUUYECKHUX BbIpaXkeHUH. OCHOBHBIE TPUTOHOMETPUUECKHE
bopmyIbI.

VYpaBHeHHME, KOpEHb ypaBHeHHsA. HepaBeHCTBO, penieHHEe HepaBeHCTBA. Meron
MHTEPBAJIOB.

Permienue nenbix U 1poOHO-pallMOHAIBHBIX YPaBHEHHHM U HEPaBEHCTB.

Pemenne nppanMoOHaIbHBIX YPABHEHUN U HEPABEHCTB.

Pemenne TpUroHOMETPUUYECKUX YPABHEHUM.

[IpyMmeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHHUIO MaTEMAaTUYECKUX 3a/1a4 U 3a]1a4 U3
pas3INYHBIX 00JIaCTe HAYKU U peallbHON KHU3HH.

DyHKIUM U rpapuku

OyHkusa, crnocodbl 3ananHus ¢yHkuuu. ['padux ¢yHkuuu. B3anMHO oOpaTHBIE
GyHKIIH.

OO6nacTte ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymu ¢yHkmu.
[TpoMexyTkH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (QYHKIUU.

CrenenHas (yHKIMS C HaTypajJbHBIM M LIEJbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk.
CaolicTBa U rpaguK KOpHS N-Oi CTENEHHU.

TpuroHomeTrpuueckass OKPYXHOCTb, OINpEJeNIeHHEe TPUTOHOMETPUUECKUX (QYHKIUH
YHCIIOBOT'O apryMeHTa.

Hauana maTeMaTH4ecKOro aHaIu3a

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHusl  IOCIENOBaTeNbHOCTEH. MOHOTOHHbBIE
II0CJIE0BATENBHOCTH.

Apudmernueckass M reoMeTpuueckas mporpeccud. beckoHedHo —yObIBaroIas
reomerpuueckass nporpeccusi. CymMma  OeCKOHEUHO — yObIBAalOIIEel  TI'eOMETPHUYECKON
nporpeccuu. dopmyna CIOXKHBIX MPOLEHTOB. Vcmonb3oBaHUE MPOTPECCHM ISl PELICHUS
pEeaNIbHBIX 3aJa4 IPUKIAJHOTO XapaKTepa.

MHo:kecTBa U JIOTHKA

MHoxecTBO, omepauuu Hax ~ MHOXecTBaMH. Jluarpammbl  Olinepa—BenHa.
[IpyMeHeHre TeopeTUKO-MHOKECTBEHHOI'O allnapara JUuisi ONMCAaHUSl PeabHBIX MPOLIECCOB U
SIBJICHUH, IPU PEIICHUH 3324 U3 APYTUX Y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, J10Ka3aTEIbCTBO.

11 KJIIACC

Yucya 1 BBIYUCICHUSA

HartypanbHble u nenble yncina. [Tpu3Haku 1eIMMOCTH LENbIX YHCEIT.

Crenens ¢ pallMOHAIBHBIM Moka3areneM. CBOMCTBa CTETICHHU.

Jlorapudm yucna. Jlecatnynbie U HaTypadbHbIE JOrapru(MBI.

YpaBHeHus U HepaBeHCTBA

[TpeoOpa3oBaHue BbIpaXEHHM, COIEPKALTUX JOrapru(MBbI.

[TpeoOpa3oBaHue BRIPAKEHHUHN, COACPIKAIINX CTENICHH C PAI[HOHAIILHBIM TTOKA3aTEIEM.

[IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

[ToxazarenbHblEe ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMsbl JIMHEHHBIX ypaBHEHUH. PenieHne NpuKIagHbIX 3a7a4 ¢ MOMOILIBIO CUCTEMBbI
JIMHEHHBIX YPABHEHUM.

Cuctembl 1 COBOKYITHOCTH pPallUOHAIbHBIX YPABHEHUIN U HEPABEHCTB.

[IpyumeHeHre ypaBHEHH, CUCTEM U HEPABEHCTB K PEIICHUI0O MAaTEMaTUYECKUX 3a/1ad U
3a]a4 U3 pa3IyHbIX 00JacTel HAyKU U pealbHOM JKU3HH.

DOyHKIUM U rpapuku



Oynxnus.  [lepuoanyeckne ¢yHkuu. IIpomMexxyTkM MOHOTOHHOCTH — (YHKILHUH.
Maxkcumymbl 1 MUHUMYMBI (yHKIMH. Hanbonpinee W HauMeHbllee 3HaueHUEe (QYHKIMU Ha
IIPOMEXKYTKE.

TpuronomeTpruyeckue QyHKIMH, UX CBOMCTBA U TPaQUKH.

[Toka3zarenbHas u norapupmuueckas GyHKIUU, UX CBOHCTBA U TPaQUKH.

Hcnonp3oBanue rpadukoB GyHKIUHN IS pelIeHHUs] YpaBHEHUN U JIMHEHHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (GyHKUMN JUIS MCCIEIOBAHUS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpbIE BO3HMKAIOT IPU PELIEHUHM 3aJad M3 OPYIMX Y4eOHBIX IPEIMETOB U pealbHOMN
YKU3HU.

Havana maTeMaTH4eCKOro aHAJIH3a

HenpepbiBHble pyHKIIMN. MeTOA HHTEPBAIOB /7S pEIlIEHHUs] HEPABEHCTB.

[TpousBoanas ¢pyHkiuu. ['eomerpuueckuii 1 GU3NYECKUI CMBICI TPOU3BOIHOM.

[Tpou3BoHBIE ANIeMEHTapHBIX (GyHKUNH. DOpMyIIbl HAXOKACHUS TIPOU3BOIHON CYMMBI,
MIPOU3BENICHHUS U YaCTHOTO (DYHKIIHH.

[IpuMeHeHHe TMPOM3BOAHOM K HCCIEAOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxneHne Hanbonblero 1 HAMMEHbIIETro 3Ha4eHNsl (PYHKIIMU Ha OTPE3Ke.

[TpuMmeHeHre NPOU3BOMHON I HAXOKIEHWS HAWIYYILEro pELIeHHs B IPHUKIAIHBIX
3ajadax, AJIs OIpPEesIeHUs] CKOPOCTH IIpoIiecca, 3aJaHHOro (OpMyII0il K rpauKoM.

[TepBooOpasnas. Tabnuna nepBooOpa3HbIX.

WnTerpan, ero reoMeTpudeckuii U ¢usnueckuil cMmbici. BolumciieHune mHTErpana mo
dbopmyne Herorona—JleitOaumIIa.

IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne yueOHOTO mpeameta «MareMaTuka» JOHKHO 00ecTieunBaTh TOCTHXKEHUE Ha
YpPOBHE CpemHero oo0mero oOpa3oBaHHS CIACAYIOMIMX JWYHOCTHBIX, METaNpPEIMETHBIX |
MPEeIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMHHOCTHBIE PE3YJIBTATbBI

JIMuHOCTHBIE pe3yabTaThl OCBOCHMS MPOTpaMMbl yueOHOTo mpeamera «MaTteMaTHka
XapaKTePU3YOTCSL:

I'paxxnanckoe BociUTaHUE:

c(hOPMHUPOBAHHOCTHIO TPAXKTAHCKOW TIMO3UIMK OOYYAOIIErocss Kak aKTUBHOTO U
OTBETCTBEHHOTO UYJIeHA POCCHHCKOTO OOIIECTBA, MPEACTaBICHUEM O MaTeMaTHYECKUX
OCHOBax ()YHKIIMOHHPOBAHWS PA3IUYHBIX CTPYKTYp, SBICHUH, TPOIEAYp TPakIaHCKOTO
obmectBa (BBIOOpHI, OMPOCH W TP.), YMEHHEM B3aWMOJICHCTBOBATh C COITMATBHBIMH
WHCTUTYTaMHU B COOTBETCTBUU C UX (DYHKIIUSIMU U HA3HAUCHUEM.

[TarproTryeckoe BOCIUTaHUE:

Cc(hOPMHUPOBAHHOCTHIO POCCUHCKON TPAKIAHCKOW HWICHTHYHOCTH, YBAKEHHUS K
MPOIUIOMY M HACTOSIIIIEMY POCCUMCKOM MaTEeMaTUKH, IIEHHOCTHBIM OTHOLIEHHEM K
JIOCTMKEHHUSIM POCCHICKMX MAaTEMAaTUKOB W POCCHMCKOM MAaTEMATHYECKOW IIKOJIbI, K
MCITOJIb30BAHUIO 3TUX JOCTWIKEHUN B IPYTUX HayKaX, TEXHOJOTHIX, chepax IKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCITUTAHHS:

OCO3HAaHHWEM JyXOBHBIX IICHHOCTEH POCCHHCKOTO Hapoaa; CHOPMHPOBAHHOCTHIO
HPAaBCTBEHHOTO  CO3HAHUS, OTUYECKOTO TMOBEAECHUSA, CBSI3aHHOTO C  IPAKTUYECKUM
MPUMEHEHUEM JOCTUKECHHUN HAYKU U JIESITEIBbHOCTHIO YYEHOT0; OCOZHAHUEM JIMYHOTO BKJIAJa
B [TIOCTPOCHUE YCTONYHUBOTO OYyIIETO.

DcTeTudecKoe BOCIUTAHUE:



ACTETUYECKUM OTHOLIEHMEM K MHUpY, BKIIOYass OCTETUKY MaTEeMaTHYECKHUX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3a4ay, pELICHUH, pacCyKICHHH; BOCIPUUMHYHMBOCTBIO K
MaTEMaTHYECKUM acIEKTaM Pa3InYHbIX BUJIOB UCKYCCTBA.

®u3nyecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO YMEHHUsl NPUMEHATh MaTeMaTH4YeCKHe 3HaHUS B HHTepecax
3/10pOBOT0O M 0€3011acHOr0 00pasa >KU3HU, OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 370POBbIO
(3mopoBoe nmuTaHue, cOANaHCUPOBAHHBIN PEXXUM 3aHATUI U OTAbIXA, PEryJsIpHas Gpu3nuecKas
AaKTUBHOCTb);  (U3MYECKOTO  COBEPILUICHCTBOBAHMS, MpPU  3aHATHSX  CIOPTUBHO-
03JJ0POBUTEIILHOM JEATEIBHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPY/Y, OCO3HaHUEM LIEHHOCTH TPYIOJIO0MS; HHTEPECOM K pa3IuYHbIM
cdepam npodeccuoHaNbHOM 1€ATeIbHOCTH, CBI3aHHBIM C MAaTEMAaTHUKOMN U €€ MPUII0KEHUIMH,
YMEHUEM COBEpIIaTh OCO3HAaHHBIA BbIOOp Oyaymedl mnpodeccun U peanu30BbIBAThH
COOCTBEHHBIE JKU3HEHHBIE IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTH4YEeCKOMY
00pa30BaHUIO U CaMOOOPa30BaHUIO HAa MPOTSXKEHUH BCEH KU3HHU; TOTOBHOCTBHIO K AKTUBHOMY
YYACTHIO B PEIICHUM MPAKTUYECKUX 3a]a4 MATEMaTHYECKOM HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:!

c(OPMHUPOBAHHOCTHIO JKOJIOTUYECKON KYyJIbTYPHI, TIOHUMAaHUEM BIHSHUS COIUAIBHO-
HDKOHOMHUYECKUX IPOLIECCOB HA COCTOSHHUE IMPUPOAHOW M COLMAIBHOU CpeIbl, OCOZHAHUEM
[JI00AbHOTO  XapakTepa HSKOJOTMYEeCKUX MpoOjeM; OpHUeHTanuell Ha MNpUMEHEHHe
MaTeMaTHYECKUX 3HAHMH U1 peleHus 3ahady B 00JacTH  OKpYy’Kalolled cpensl,
IJIAHUPOBAHMS IOCTYIIKOB M OLIEHKH MX BO3MOYKHBIX ITOCJIEICTBUI I OKPYKAIOIIEH Cpebl.

IleHHOCTH HAYYHOI'O ITO3HAHMUS:

c(OpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pasBUTHA HAayKd M OOIIECTBEHHOH NPAKTUKH, MOHUMAHHEM MaTeMaTHUECKOW HayKH Kak
cepbl UeIOBEYECKON AESITeNbHOCTH, 3TAaloB €€ pa3BUTUS M 3HAYMMOCTH JUISL Pa3BUTHS
LUBUIIN3ALUU; OBJIAJICHUEM S3bIKOM MAaTEMAaTHKH W MaTEMaTUYECKOM KYJIbTYpOM Kak
CPEICTBOM ITO3HAHMS MHUPA; TOTOBHOCTBIO OCYILECTBIISATH IMPOEKTHYIO U MCCIIEI0BATEIBCKYIO
JeATEIbHOCTh UHAUBUYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MeTtanpeMeTHbIE  pe3yNbTaThl  OCBOCHHMS  MPOrpaMMBbI  y4eOHOro  MpeaMera
«MareMaTuka» XapakTEepHU3yIOTCS OBJIQJCHUEM YHUBEPCAJIbHBIMU HO3HAGAMETbHBIMU
oelicmeusiMu,  YHUBEPCANbHBIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU
pe2yIamueHbIMU OeUCmEUsIMU.

1) Vuueepcanvuvie noznasamenvuvle Oeticmsus, obecneyusaom GopmuposaHue
0a306bIX  KOCHUMUBHLIX — Npoyeccos  odyualowuxcsi (oceoenue memooo8 NO3IHAHUS
OKpPYHCAIOUie20 MUpa, NpUMeHeHue N0SUYECKUX, UCCLe008ameNbCKUX onepayuti, YMeHutl
pabomamu ¢ unghopmayueti).

ba3oBeie mornueckue 1eUCTBUS:

® BBIBIATH U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEMaTHYECKHX

00BEKTOB, MOHATHH, OTHOIICHH MEXAY NOHATUAMHU; (POPMYITHUPOBATH ONIPEACTICHUS
MOHSTHI; YCTaHABJIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIUN, OCHOBAHHUS IS
0000IIeHNS ¥ CPaBHEHHU S, KPUTEPHH TPOBOJUMOTO aHAJIH3A;

® BOCIPHHHMATH, (POPMYIHPOBATH U MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTCIHHBIC

U OTpHIIaTeIbHbIC, EAMHUYHBIC, YaCTHBIE U OOIINE; YCIOBHBIE,
® BBIBIATH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3W W MPOTUBOpPEYHUS B
(dakrax, JaHHBIX, HAONIOJCHUAX W YTBEPXKICHUSX; TNpeiaraTb KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U MMPOTUBOPEUHH;
7



JIeNaTh BBIBOJIBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U HHTYKTHBHBIX
YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IIPOBOJUTHL CaMOCTOSTENIBHO JOKAa3aTelIbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUU
(npsiMble U OT MPOTUBHOIO), BBICTPaUBaTh apryMEHTALMIO, IPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJICHHSI U BBIBOIbI;

BbIOMpATh COCOO perieHusi y4yeOHOM 3amaun (CpaBHHBATh HECKOJIBKO BapHUAHTOB
pemieHus, BbIOMpaTh Haubojee MOAXOMAMMI ¢ y4€TOM CaMOCTOSTENBHO
BbIICJIEHHBIX KPUTEPHUEB).

bazoBrie HCCICO0BATCIIbLCKHUC HeﬁCTBHHZ

WCTIONIB30BaTh  BOINPOCHI KaK  HCCIEOBATEIbCKANA  WHCTPYMEHT  ITO3HAHUS,
¢dopmynMpoBaTh  BOIpPOCH,  (UKcHpyIOIIMEe  NPOTUBOpEUHe,  Mpobdiemy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (OPMHUpPOBATh THIIOTE3Y, aPTYMEHTHUPOBATH
CBOIO MTO3UIINIO0, MHEHHUE;

MPOBOJIUTh CAMOCTOSATENBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIEIOBaHHE II0
YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBICHHS, IPOLEecca,
BBISIBIICHUIO 3aBUCHMOCTEH MEXIYy 00bEKTaMH, SIBJICHUSMH, IIPOLIECCAMU;
CaMOCTOSITENTLHO  (hOpMyIHpOBaTH OOOOIIEHHWS W BBIBOJABI 1O pe3yibTaTam
NPOBEAEHHOTO  HAONIOJEHWsS,  WCCIICOBAHUS,  OICHUBATh  JIOCTOBEPHOCTH
TIOJTyYCHHBIX Pe3yJIbTaTOB, BBIBOJIOB M 0000IIEHNH;

MPOTHO3MPOBATh BO3MOXKHOE  pa3BHTHE IIpolecca, a TakKe BBIIBUTATH
MPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabota ¢ uadopmanmeii:

2)

BBISIBIIATH Je(hUUUThl HHGOPMAIIMK, TaHHBIX, HEOOXOIMMBIX AJII OTBETA Ha BOIPOC
U 71 pEeLEHUs 3a7a4u;
BbIOMpaTh MHGOPMAIMIO U3 HMCTOYHUKOB pPA3JIMUYHBIX THUIIOB, AaHAJIU3UPOBATD,
CUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH HHDOPMALIMIO PA3IMYHBIX BUJIOB U POpPM
IIpEJICTaBICHMUSI,
CTPYKTYpUpOBaTh HMH(GOpMAIMIO, NPEACTABIATh €€ B pa3Iu4yHbIX (opmax,
WUTIOCTPUPOBATH TpaduvecK;
OLIGHMBATh HAJEKHOCTh MH(OpPMAIMHM IO CAaMOCTOSITENHLHO CHOPMYINPOBAHHBIM
KPUTEPUSIM.

Yuusepcanvnvie KOMMYHUKAMUGHbIE Oeticmausl, obecneyusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABBIKOG 0OVUAIOUUXCSL.
OO0weHue:

BOCIIPUHUMATh U (HOPMYITUPOBATh CYXKICHUS B COOTBETCTBHM C YCIOBUSIMH U
LEeJISIMU OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U THCbMEHHBIX TEKCTaX, JaBaTb IOSCHEHMsI 110 XOJIy PpEIIECHUs 3aJayd,
KOMMEHTHPOBATh MOJYyYEHHBIN pe3ysIbTaT;

B XoJe OOCYXJEeHHMs 3aJaBaTh BONPOCHl IO CYLIECTBY OOCYKAA€MOM TEMBI,
po0JieMbl, pelmaeMol 3ajayd, BBICKA3blBaThb WJAEH, HALIEJICHHBIE Ha IOMCK
pEILIEHNUs; COMOCTABJIATh CBOM CYXKICHHS C CYXACHHUSAMU JAPYTUX YYaCTHUKOB
auasora, oOHapyKUBaTh pa3iMyMe M CXOJCTBO IO3UIMI; B KOPPEKTHOH (hopme
(bopMyIHPOBATH pa3HOTIIACHS, CBOU BO3PAKECHUS;

IPEICTaBIATh PE3YyJbTaThl PEIIECHUS 3aJadyd, DSKCIEPUMEHTA, WCCIEN0BaHNUSA,
MPOEKTa; CaMOCTOSITEILHO BBIOMpATh (opMarT BBICTYIUICHHS C Y4&€TOM 3ajad
IIPE3EeHTAllM1 U OCOOCHHOCTEN ayUTOPUH.

CoTpyIHUYECTBO:

MIOHMMATh M UCIOJIb30BaTh IPEUMYIIECTBA KOMAaHAHON U UHIWBUYyaJIbHON pabOThI
OpU peUIeHWH Y4eOHBIX 3aJay; NPUHUMATh IeJlb COBMECTHOH JesTEeIbHOCTH,
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IUIAaHUPOBaTh OPTraHU3ALMI0 COBMECTHOH paboThl, pacrpelnenirtbh BUAbI padoT,
JOTOBAapHUBAThLCS, OOCYXKIaTh MpOIECC W pe3yiabTaT padoThl; 0000IIaTh MHEHHS
HECKOJIbKUX JII0JIeH;

® y4yacTBOBaThb B TPYMNNOBBIX ¢opMmax paboTel (0OCYyXaeHHs, OOMEH MHEHHH,
«MO3TOBBIE LITYPMbD» U UHBIE); BBIIOJIHATH CBOIO YacTh Pa0OTHI M KOOPJUHUPOBATH
CBOU JICHCTBHUSA C IPYTMMHU WIEHAMH KOMAaH[bl; OIIEHUBATh KAYECTBO CBOETO BKJIAJa
B O0mMI NPOXYKT TO KpUTEpUsM, CHOPMYJIHMPOBAHHBIM  YYaCTHUKAMHU
B3aUMOJICUCTBUS.

3) Vuusepcanvuvie pezynsamusnvie Oeiicmeus, obecneuusaiom — opmuposanue
CMbICIIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.

Camoopranusanus:

COCTABJIATh IUIAH, AJIFOPUTM PELICHUs 3aJauu, BbIOUpPATh CIIOCOO pEelIeHus ¢ y4y&ToM
UMEIOIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHThI pelIeHui ¢ yuéToM HOBOW MHpOpMaLUu.

CaMOKOHTpOJIb:

® BJaJeTh HABBIKAMU II03HABATEIBHOW peQIIEKCHM KaK OCO3HAHHUS COBEpPIIAEMBIX
JIEUCTBUII M MBICIUTENBHBIX MPOLIECCOB, UX pPE3yNbTAaTOB; BIAJeTh CIIOCOOAMU
CaMOTIPOBEPKH, CAMOKOHTPOJISI TIPOIIecca M pe3ysibTaTa PEemIeHHsS MaTeMaTHIeCKOH
3ajlauy;

® TpPEIABUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIpPH pEIICHUH 3a/adH,
BHOCHUTh KOPPEKTHBBI B JEATEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB, JAHHBIX,
HalIEHHBIX OIIUOOK, BHISIBJICHHBIX TPYTHOCTEH;

® OILIGHUBATh COOTBETCTBHE pe3yjbTaTa I M YCIOBUSAM, OOBSCHATH NPHUYUHBI
JTOCTHKEHHSI UM HEJOCTHXKEHUS! pe3yJIbTaTOB AEATENbHOCTH, HAXOIUTh OIINOKY,
JaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

OcBoenne yueOHOTO Kypca «Anredpa U Hayajla MaTEMaTHYECKOTrO aHAIKM3a» Ha YPOBHE
cpemHero oOmero o0pa3oBaHUS JOJDKHO OOCCIIEYMBATH JOCTHIKCHHE — CIICAYIOIIUX
NPEMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB:

10 KUIACC

Yucaa ¥ BHIYUCIEHUS

OnepupoBaTh MOHATUSAMH: PAllMOHATIBLHOE M JACHCTBUTEIHHOE YMCIIO, OOBIKHOBEHHAS U
JecsiTUYHas ApoOb, TPOLEHTHI.

Bomonsaate apudmernyeckue Onepanuu ¢ palvOHATIBHBIMU U JICHCTBUTEIBHBIMU
YUCJIaAMH.

BbImonHATe npuOIMKEHHBIE BBHIYMCICHUS, UCHOJB3YsS MpaBUia OKPYTJICHHUS, NENaTh
MIPUKUJIKY U OLIEHKY PE3yJIbTaTa BHIYUCICHUI.

OnepupoBaTh MOHATUSIMH: CTENEHb C LEJIbIM I[OKa3aTejeM; CTaHgapTHas ¢opma
3aMKCH JAEUCTBUTENBHOIO YKCIIa, KOPEHb HATYPAJIbHOW CTEIIEHU; UCIIOJIB30BATh MOAXOISAIIYIO
dopMy 3anucu ACHCTBUTENBHBIX YHCEI JUIS PELICHUs MPAKTUYECKHUX 3a]a4 U IPeCTaBICHUS
JTAHHBIX.

OnepupoBaTb TOHATHUAMU: CHHYC, KOCHUHYC U TaHI'€HC IIPOM3BOJIBHOIO yIJa;
MCIIOJIb30BAaTh 3aMMCh MPOU3BOJILHOIO yTJa Yyepe3 0OpaTHbIe TPUTOHOMETpHUYECKHE (YHKITUH.

YpaBHeHusi U HepaBeHCTBa



OnepupoBaTb  NOHATHUAMHU:  TOXKAECTBO, ypPaBHEHWE, HEPABEHCTBO;  LEJIOE,
paluMoHaIbHOE, UPpPALUMOHAIBHOE  ypaBHEHHWE, HEPABEHCTBO;  TPUTOHOMETPUYECKOE
YPaBHEHHE;

BoimonHsaTe  mpeoOpa3oBaHHMS ~ TPUTOHOMETPUYECKUX  BBIPAXKEHHMM UM pellaTh
TPUTOHOMETPUUECKHUE YPABHEHUSI.

BoinonHATe ipeoOpazoBaHus LENbIX, palMOHATIbHBIX U UPPAllMOHAIBHBIX BBIPAKEHUMN
U peuarb OCHOBHBIE THUIBI ILENIBIX, PAlMOHAJIBHBIX M HUPPALMOHAIBHBIX YPAaBHEHHH U
HEPABEHCTB.

ITpyuMeHsTh ypaBHEHMsI M HEPABEHCTBA JJI PEIICHUS MAaTEMaTHYECKHUX 3aJad MU 3a1ad
U3 pa3IMYHBIX 00acTell HAyKH U peasibHOM KU3HU.

MogenupoBaTh peajbHblE CHTyallMd Ha $A3bIKE aJreOpbl, COCTABIATH BBIPAKCHMS,
YpaBHEHHUS, HEpaBEHCTBA IO YCJIOBUIO 3a/ayd, MCCIEAOBATh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM armapaTa ainreopsl.

DyHKIUM U rpapuku

OnepupoBaTb MOHATUAMHU: (YHKIMS, CINOCOObI 3amaHus (yHKIMH, 00JacTh
OnpeseNieHus] U MHOXKECTBO 3HaueHU (yHKuuuM, rpaduk (QyHKIHMH, B3aUMHO OOpaTHbIE
GbyHKITHH.

OnepupoBaTb MNOHATUSAMHU: YETHOCTh W HEYETHOCTh (PYHKIMM, HYJIU (DYHKIUH,
IIPOMEXYTKH 3HAKOIIOCTOSHCTBA.

Hcnonp3oBatek rpaduku GyHKUUN A1 peLICHUS] YpaBHEHHH.

Crtpouthb 1 4nTaTh rpaQuKy JMHEHHON QYHKINHU, KBaJPAaTUYHOW (YHKLIUH, CTEICHHON
(GYHKIMH C LEIbIM TTOKa3aTEJIEM.

Hcnonb3oBath rpaduku GyHKUUHN U1 UCCIETOBAHUS MPOLIECCOB M 3aBUCUMOCTEH npu
pelIeHnH 3a7a4 U3 APYTrux y4eOHBbIX MPEeIMETOB U peajbHOU KU3HH; BhIpaXkaTh (GopMyliaMu
3aBUCHUMOCTH MEKY BETMYMHAMH.

Havaja maTeMaTH4eCKOro aHAJIH3a

OnepupoBaTh MOHATUAMU: MOCIEIOBATEIBHOCTD, apu(pMeTHIECKass U TeOMEeTpHUECcKas
IIPOrPECCHUH.

OnepupoBaTh MOHATUAMHU: OECKOHEUHO YObIBaloIlas IeoOMETpHuYecKas Hporpeccus,
cymMma OECKOHEYHO yOBIBAIOIICH reOMETPHIECKOM MPOTPECCHUH.

3agaBaTh MOCIIEI0BATEIBHOCTH PA3IMYHBIMH CLIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEA0BATEILHOCTEN U MIPOTPECCU JIJISI PELLIEHUS PeabHbIX
3a/1a4 PUKJIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

OnepupoBaTh NOHATUAMU: MHOXECTBO, ONIEPALIMN HAJl MHOKECTBAMHU.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar i ONUCaHWs PEAbHBIX
IPOIIECCOB U SIBJICHUH, P PELLICHUHU 3aJ[a4 U3 IPYTUX YUeOHBIX IPEIMETOB.

OnepupoBaTh NOHATUAMU: ONIPENEICHUE, TEOPEMA, CIEACTBHUE, JOKA3aTEIBCTBO.

11 KUIIACC

Yucia 1 BLIYUCIECHUSA

OnepupoBaTh TOHATHUAMHU: HATypaJbHOE, II€JI0€ YHUCIO; HCIOIb30BaTh MPHU3IHAKU
JIEITMMOCTH LIEJIBIX YHCEI, Pa3I0KEHUE YUCIIa HA IPOCThIE MHOYKUTENN AJIs PELIEHUs 3a1ad.

OnepupoBaTh MOHATHEM: CTENIEHb C PALlMOHATILHBIM [T0KA3aTEJIEM.

OnepupoBaTh MOHATUSAMU: JIOTapuM YKCIIa, TECATUYHbIE U HATypalbHbIE JIOTapU(PMBI.

YpaBHeHUs1 1 HEPABEHCTBA

[IpuMmeHsTh CBOWCTBA CTENMEHU Uid MPeoOpa3oBaHMS BBIPAKEHUH; ONEPUPOBATH
IMOHATHUAMU: TIOKA3aTCJIIbHOC YPABHCHHUEC W HCPABCHCTBO, pCUIaTb OCHOBHBLIC THUIIbI
MOKa3aTeJIbHbIX YPAaBHEHUI U HEPABEHCTB.
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BeinonHATe mpeoOpa3oBaHusl BBIPAXKEHUH, COJEpKallUX JIOrapu(MBbl; ONEpUpPOBATH
NOHATHSMH: JIOTAPU(PMHUECKOE YypaBHEHHWE M HEPAaBEHCTBO; pEUIaTh OCHOBHBIE THIIBI
JOrapu(pMHUUECKUX YpaBHEHUN 1 HEPABEHCTB.

Haxoauts pemienus npocTeimmux TpPpUroHOMETPUYECKIX HEPABEHCTB.

OnepupoBaTb MNOHATHSAMM: CHCTEMAa JIMHEHHBIX YPAaBHEHMM U €€ pEILCHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH JUIsl pelIeHUs] TPAKTUYECKUX 3a]1ad.

Haxoauts perieHns NpocTeNINX CUCTEM M COBOKYITHOCTEHN pallMOHAIBHBIX yPaBHEHUN
Y HEPaBEHCTB.

MogenupoBaTh peajbHble CHTYallMd Ha f3bIKE alreOpbl, COCTABIATH BbIpPAXKEHU,
YpaBHEHHUS, HEPABEHCTBA W CHUCTEMBbl IO YCJIOBHUIO 3aJauyd, MCCJIENI0BaTh IOCTPOECHHBIE
MO/IEJIN C UCIOIB30BAHMEM allapara aareopsl.

DOyHKIUM U rpapuku

OnepupoBaTh MOHATHUAMHU: HepuoaUYecKas (YHKIMS, MPOMEXKYTKH MOHOTOHHOCTH
(GyHKIIMM, TOYKU dKCTpeMyMa (pyHKIIMU, HauOoJIbllee U HauMEHblIee 3HaYeHUs! PyHKIUM Ha
POMEXKYTKE; UCIOIb30BATh UX JIJIsl UCCIIEJOBaHUS (PYHKIIMH, 3aJaHHOHN rpadukom.

OnepupoBaTb  NOHATHSAMH: TpapUKU  [OKa3aTelIbHOM, JIOTapupMUUYECKOW U
TPUTOHOMETpUYECKHX (GYHKUMH; U300pakaTb HX Ha KOOPAMHATHON IUJIOCKOCTH U
UCIIOJIb30BAaTh JJISl PELLICHUS] YPaBHEHUI U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpadUKU JIMHEHHBIX YpaBHEHUH W
MCIIOJIb30BATh UX JJI PEILICHUSI CUCTEMBbI JINHEHHBIX YpaBHEHUI.

Hcnonb3oBath rpaduku QyHKIUHA A7 UCCIeA0BaHMS MPOLIECCOB M 3aBUCUMOCTEH M3
JIPYTUX Y4eOHbIX JUCIMILIUH.

Hauyana maTeMaTH4ecKoro aHajau3a

OnepupoBaTh MOHATUSAMHU: HENpepbiBHAsS  (QYHKIUS; MPOU3BOJAHAS  (DYHKIMU;
UCIIO0JIb30BaTh T€OMETPUUYECKUN U (PU3HMUECKUIT CMBICI TPOU3BOAHOM I peLIeHNs 3ajiay.

Haxoauth npou3BoAHbIE 37€MEHTAPHBIX (DYHKIUH, BBIUUCISTH IPOU3BOIHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKIIHHA.

Hcnonp30BaTh MPOU3BOJIHYIO MJI HCCIeNOBaHUS (YHKUMM Ha MOHOTOHHOCTh H
HKCTPEMYMBI, IPUMEHSTH PE3Y/IbTAThl UCCIEIOBAHUS K TOCTPOCHHIO IPa(huKOB.

Hcnonp30BaTh NPOU3BOAHYIO JUIS HAXO0XKACHUS HAWIYYILIEro peleHus! B MPUKIaJHbIX,
B TOM YHCJIE COLIMATIbHO-I)KOHOMUYECKHUX, 3a1a4ax.

OnepupoBaTh MOHATUSAMU: MIEPBOOOpPA3HAs U UHTErpai; MOHUMATh T€OMETPUUECKUN U
(u3uUecKuil CMbICT HHTETpaa.

Haxoauts mnepBooOpa3Hble 3JIeMEHTapHbIX (YHKUIUN; BBIUKCIATH MHTErpaji 1o
¢dopmyne Hetotona—JIeiiOnuna.

Pemate mpukimazHble 3aaud, B TOM YHUCIE COLMAJIbHO-3KOHOMHUYECKOTO U
(U3UUECKOro xapakrepa, CpeICTBaMH MaTEMaTHYECKOT0 aHaIM3a.

TEMATHYECKOE INTAHUPOBAHHUE
TemaTnueckoe IIAHUPOBAHHUE COCTABIIEHO C Y4€TOM paboueil mporpaMMbl BOCITUTAHUS.

[loTeHnman paHHOrO y4eOHOrO MpeAMeTa O0ECHEeYMBAET pPEATN3aIHI0  CIIeTYIOIINX
LEJIEBBIX MPUOPUTETOB BocnuTanus ody4daromuxcs COO:

LleneBble OpUEHTHUPHI PE3YJIHTATOB BOCIIUTAHUS
1. I'paxx1aHCKO-IATPUOTUYECKOE BOCIIUTAHUE:

e 3HAMOMIMKA U JIOOAIUN CBOIO MaJyi0 POJIMHY, CBOM Kpai, MMEIOIINN MPECTaBICHUE O
Ponune — Poccuu, ee Tepputopun, pacroioKEHUH;
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CO3HAIOMIMKA TMPUHAJIEKHOCTh K CBOEMY HapoAy M K OOIIHOCTH TpaxaaH Poccuu,
MPOSIBJIAIONININ YBAaKEHUE K CBOEMY U IPYTMM HApOAaM;

MOHUMAIOIIUNA CBOIO COMPUYACTHOCTh K MPOIIJIOMY, HACTOSIIEMY M Oyayiemy
poaHoro kpas, ceoet Poaunsl — Poccnn, Poccuiickoro rocynapcrsa;

MOHUMAIOIIMK 3HAaYeHHE TPAKJAHCKHMX CHUMBOJIOB (IOCYJapCTBEHHAs CHMBOJIMKA
Poccuun, cBoero perwona), mpa3gHUKOB, MECT TOYMTAHHS TE€POEB U 3aIUTHUKOB
OteuecTBa, MPOSIBIISAIONINN K HUM YBa)KE€HUE;

I/IMGIOIIII/If/'I MEPBOHAYAJIBHBIC MPECACTABIICHUS O IMpaBaX U OTBETCTBCHHOCTU YCJIOBCKA B
o0111eCTBe, IPaXJaHCKUX MpaBax U 00s3aHHOCTSIX;

MPUHUMAIOIINM y4acTHEe B JKM3HU Kiacca, oOieo0pa3oBaTeibHOW OpraHU3alvH, B
JOCTYITHOM TI0 BO3PACTy COLMAIBHO 3HAYMMOM e TeIbHOCTH.

2. JlyXOBHO-HPaBCTBEHHOE BOCIIUTaHUE:

YBaXKAIOIIUM JAyXOBHO-HPABCTBEHHYIO KYJIBTYpY CBO€H CE€MbH, CBOETO HapoJa,
CEMEMHBIE [IEHHOCTH C YYETOM HAlMOHAIBHOM, PEJIMTUO3HON ITPUHAJIEKHOCTH;
CO3HAIOIINH [IEHHOCTH KaXI0U YeJIOBEUECKOU JKH3HU, MIPU3HAIOIINI
WHIUBUYaJIbHOCTh U JOCTOMHCTBO Ka)OT0 YEIOBEKA;

NoOpOKeNaTeabHbIM, MPOSBIAIONINN  CONEPEKUBAHUE, TOTOBHOCTh OKa3bIBATh
MOMOIIb, BBIPAKAIOUIUN HEMPHUATHE MOBEJACHUS, NPUYHHSIIONMEro (QH3NYECKUid |
MOpPAaJbHBIN BpEl APYTUM JIFOASM, YBAKAKOIINNA CTAPIINX;

YMEIOLIUN OLEHUBATH MOCTYIKHU C MO3UIMU UX COOTBETCTBUSI HPABCTBEHHBIM HOPMaM,
OCO3HAIOUIUI OTBETCTBEHHOCTH 32 CBOM MOCTYIIKH;

BIQACIOMIUNA TPEACTABICHUSIMA O MHOT0O0pa3HH S3BIKOBOTO M KYJIBTYPHOTO
npoctpancTtBa Poccuu, MMeEronuil rnepBOHavYalbHbIE HABBIKM OOIIEHUS C JIIOJIbMHU
pa3HbIX HAPOJI0B, BEPOUCTIOBEIAHUI;

CO3HAIOIIMK HPABCTBEHHYIO M 3CTETUYECKYIO LIEHHOCTbh JIUTEPATYpPhl, POJHOTO SI3bIKa,
PYCCKOTO 53bIKa, POSBIISIONIMI UHTEPEC K YTEHUIO.

3. DCTeTHUYECKOE BOCITUTAHUE:

CHOCOOHBIN BOCIIPUHUMATh M YyBCTBOBATh MIPEKPACHOE B OBITY, IPUPOJIE, UCKYCCTBE,
TBOPYECTBE JIFOIEH;

MPOSIBIISIIOIIUA MHTEPEC U YBAXKEHHE K OTEYECTBEHHOW M MHPOBOM XYJI0KECTBEHHOMH
KYyJIBTYpE;

MPOSBIISAIONIUN CTPEMJIEHHE K CAMOBBIPAKEHUIO B PAa3HBIX BHUJAX XYAO0KECTBEHHON
ACATCIIbHOCTU, UCKYCCTBC.

4. @usnueckoe BOCIUTaHUE, (OPMUPOBAHUE KYJIBTYPbl 3J0POBbSI M HMOLKMOHAIBHOTO

6J1aronoay4ms:

OEpe)KHO OTHOCSAIIUICS K (DU3HMYECKOMY 3JI0pPOBBIO, COOJIOMAIONINI OCHOBHBIC
MpaBujIa 3J0POBOTO U OE30MacHOTO i ce0si U APYrux Jrojei oOpasa KU3HHU, B TOM
qrcie B MHPOPMAIIMOHHOH cpeie;

BJIQJCIOINH OCHOBHBIMY HABLIKAMHY JIMYHON M OOIECTBEHHOI I'MIMeHbl, 0€30IIacHOro
MOBEJICHHS B OBITY, PUPOJIE, OOLIECTBE;

OPUEHTHPOBAHHBIM Ha (PU3UYECKOE Pa3BUTHE C YYETOM BO3MOXKHOCTEH 37I0POBBS,
3aHATUS PU3KYIBTYPOH B CIOPTOM;

CO3HAOIIMNA ¥ NIPUHUMAIOIIHANA CBOIO MOJOBYHO NPUHAJUIEKHOCTh, COOTBETCTBYIOIINE
el ICUX0pU3NIECKUE U TTOBEICHUESCKUE OCOOCHHOCTH C YY€TOM BO3pacTa.

5. TpynoBoe BocIUTaHUE:

CO3HAIOMIMH IEHHOCTh TPYZa B KU3HU YeJIOBEKa, CEMbH, OOIIECTBA;

NPOSBISIIOIIMI  yBa)KEHHE K TPYAY, JIOASAM TpyAa, OEpexHOe OTHOLICHHE K
pe3ysbTaTaM Tpyzia, OTBETCTBEHHOE MOTPEOICHUE;

MIPOSIBIISIIOIIUI UHTEPEC K pa3HbIM MPOQecCcusm;
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e YYAaCTBYIOIIMH B pa3NUYHBIX BUIAX JOCTYITHOTO MO BO3PacTy TpyAa, TPYIOBOM

JACATCIIBHOCTH.

6. DKOJOru4ecKoe BOCIUTAHUE:

e IIOHUMAIOIIUKA IEHHOCTb IPUPOABI, 3aBUCHUMOCTb XU3HHU JIOJEH OT IIPUPOABI,
BIIMSTHUE JIIOJIEH HA IPUPOAY, OKPYKAIOILYIO CPELY;
e TPOSABISIONINI JIFOOOBb U OEpeKHOE OTHOUICHUE K MPHUPOJIE, HENPUATHE NEHCTBUH,

MPUHOCSIINX Bpe MPUPOJIe, 0OCOOCHHO JKUBBIM CYIIIECTBAM;

o BBIpa)KaIOH_[I/Iﬁ TOTOBHOCTH B CBOEit ACATCIIBHOCTU MPUACPIKUBATHCA SKOJIOTHUCCKHUX

HOPM.

7. LleHHOCTh Hay4HOI'O IMO3HAHUS:

L BBIpa)KaIOH_IHﬁ NIO3HABATCJIIbHBIC HWHTCPCECHI,

AKTHUBHOCTD,

110003HATENBHOCTh U
CaMOCTOATEJIBHOCTD B IIO3HAHNUH, HHTEPEC U YBAXKECHUE K HAYYHBIM 3HAHUAM, HAYKE;

e 005a7a0UIMi MEePBOHAYAIBHBIMM TPEJICTABICHUSIMU O NPHUPOAHBIX U COLMAIBHBIX
0o0BeKTax, MHOr0oOpa3uu OOBEKTOB U SIBICHUN MPUPOJBI, CBS3U >KUBOM M HEXKHMBOU
IIPUPOJIbI, O HAYKE, HAYyYHOM 3HAHMH;

e UMEIOIIMIA NEepBOHAYaIbHbIE HABBIKM HAOIIOJAEHMH, CUCTEMATU3allud U OCMBICICHUS
OIbITA B €CTECTBEHHO-HAYYHON M TYMAaHUTAPHON 00JaCTIX 3HAHMUS.

10 KJIACC
Ne Paznen/Tema Kon-Bo Kon-Bo Nudopmanus | esrens
n/ YacOB | OLICHOYHBIX | 00 AJIEKTPOHH HOCTbH
IpoLeayp BIX Y4eOHO- YUUTENSA
METOAUYECKUX | C YUIETOM
marepuaigax | paboueit
(30P u LIOP) | mporpam
MBI
BOCITUTA
HUSA
MHOXeCTBa  pallMOHANBHBIX | Bubauoreka 2,3, 7
1 JEeUCTBUTEIBbHBIX YUCEIlL. 14 1 LHOK
PannoHanpHble  ypaBHEHUS W https://m.edso
HEPABEHCTBA 0.ru/1568aba3
Bubnuoreka 3,6,7
2 Oyaknun U rpaduku. CTeneHp ¢ 6 LIOK
[EJILIM ITOKa3aTeIeM https://m.edso
0.ru/1568aba3
Apudmernueckuii KopeHb N—Oi Bubmorexa 1,37
3 | cremeHm. WppanmonanbHbie 18 2 HOK
https://m.edso
YpaBHEHUSI U HEPABEHCTBA 0.1u/1568aba3
bubanoreka 2,3,6,7
4 DopmyIsl TPUTOHOMECTPHH. 29 1 HOK
TpuronomeTpuueckue ypaBHEHHUS https://m.edso
0.ru/1568aba3
Bubmmorexka | 1, 2, 3, 6,
5 ITocaenoBaTenpbHOCTH u 5 HOK 7
MPOrpeECCUn https://m.edso
0.ru/1568aba3
[ToBTOpEHME, 000011eHNE, bubanoreka 1,2, 3,6,
6 . 3 1
CHCTEeMaTU3alsl 3HAHUI [HOK 7
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https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

https://m.edso
0.ru/1568aba3

OBIIEE KOJIMYECTBO YACOB I10

ITPOIT'PAMME 68
11 KJIACC
Ne Paznen/Tema Kon. | Kon-Bo manax (3OP u LIOP) Hestens
/1 4acoB | OLIEHOYH HOCTbH
BIX YUUTENS
npoueay C YYETOM
p paboueii
nporpam
MBI
BOCIIATA
HUS
CreneHb c arMoHaIbHBIM 2,3, 7
MIOKa3aTesIeM. pHOKaSaTeJ'II:HaSI EH6J_IH0TeKa HOK
1 12 1 https://m.edsoo.ru/fl
byHKIHS. [TokazaTenbHbIe 1cdafd
YpaBHEHHUS U HEPABECHCTBA -
Jlorapudmmueckas GyHKIHS. Bbubmuoreka I1IOK | 3,6,7
2 | JlorapudMuyeckue ypaBHEHUS H 12 https://m.edsoo.ru/fl
HEpPaBEHCTBA 1c4afd
Tpuronomerpuueckue (HyHKITIH BuGmorexa 1IOK 1,3,7
3 |1 X rpaduKn. 9 1 https://m.edsoo.ru/fl
TpuroHomeTpuveckue 1cAafd
HEPABCHCTBA
bubnuoreka OK | 2,3,6,7
4 HpomBoszaf[ ' Hpumenenne 24 1 https://m.edsoo.ﬂ/fl
MIPOU3BOTHON 1cdafd
bu6mmorexka I1IOK | 1,2, 3, 6,
5 | MHTerpan u ero npuMeHCHHS 9 https://m.edsoo.ru/fl 7
1c4afd
buommorexka 1IOK | 1,2, 3, 6,
6 | Cucremsl ypaBHEHUH 12 1 https://m.edsoo.ru/fl 7
1c4afd
bu6mmoreka I1IOK | 2,3,6,7
7 | HatypanbHble u 1IeNbIe Yrca 6 https://m.edsoo.ru/fl
1c4afd
bubnuoreka OK| 2,3,6,7
8 [osropenne, 06? Omenue, 18 2 https://m.edsoo.ﬂ/fl
CUCTeMAaTH3AIHS 3HAHHIA 1cdafd
OBIIEE KOJIMYECTBO YACOB 102 5

I10 ITPOTPAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KVIACC

Koxa
NpOBEPSIEMOI0
pe3yabTarta

1

11

1.2

13

1.4

1.5

2.1

2.2

2.3

IIpoBepsiemble MpeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl CpeIHero 0oero 06pa3oBaHus

Yycia ¥ BEIYUCIICHUSA

OnepupoBaTh MOHATHUSAMU: PALMOHAIBHOE U JIEHCTBUTEIILHOE YHCIIO,

OOBIKHOBEHHAsl U JAECSITUYHAs ApOOb, IPOLEHTHI

BoimonHATe  apupMeTHUYECKHE ONepalud C  paluoOHAIbHBIMH |

,Z[CP'ICTBHTGHI)HBIMH qyHucjiaMu

BrmmomaATh HpI/I6J'II/DKéHHI)I€ BBIYUCJICHUA, HUCIOJb3Yyd IIpaBuJia

OKpYTJICHH, ACJIAaTh IPUKUAKY U OLICHKY PE3YyJibTaTa BBIUMCIICHUH

OnepupoBarh MOHATUSAMH: CTENEHb C LEIbIM  IOKa3aTeleM,
CTaHJIapTHass (Qopma 3alucu JCHCTBUTEIBHOTO YHCIA, KOpPEHb
HATypaJIbHON CTETEHU; UCIOJB30BaTh MOIXOIAIIYI0 (opMy 3amucu
NEUCTBUTENBHBIX YHUCEN JUIsl PEIICHUs] TPAKTUYECKUX 3aJad |

IpeaAcCTaBJICHUA JaHHBIX

OnepupoBaTh NOHATUAMU: CUHYC, KOCHHYC M TaHT€HC MPOU3BOJILHOTO
yIj1a; KCIOJIb30BaTh 3alMCh IMPOU3BOJBHOIO YIJia 4Yepe3 oOpaTHbIE
TPUTOHOMETpUUYECKUE QYHKITUU

VYpaBHeHHsI U HEPABEHCTBA

OnepupoBarh MOHSATUSIMU: TOXKIECTBO, YpaBHEHHE, HEPAaBEHCTBO,
LIeJI0e, PALMOHAIBHOE, HPPALMOHAILHOE YpaBHEHUE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHUE

BoinmonusaTe mnpeoOpa3zoBaHUs TPUTOHOMETPUYECKHX BBIPAKEHUH U
peuiaTh TPUrOHOMETPUUYECKHUE YPAaBHEHUS

Brinonansate npeoOpazoBaHus LENbIX, paIoHaTbHBIX u
WPPAMOHATIBHBIX BBIPAKEHUW M peliaTh OCHOBHBIC THIBI IICIIBIX,

PalruOHAJIbHBIX U UPPALIXMOHAJIbHBIX ypaBHeHI/Iﬁ U HCPAaBCHCTB

2.4

2.5

[IpuMeHATHh ypaBHEHMs M HEPABEHCTBA [UIS PEILICHUS] MaTEMAaTUYECKUX

3a/1a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTel HayKu U peanbHON )KU3HU

MopenupoBaTh peaibHbI€ CUTyallud Ha S3BIKE aireOpbl, COCTABISATH
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BBIDAKEHUS, YpaBHEHUs, HEPABEHCTBA II0 YCJIOBHIO  3aJayH,

HUCCIICA0BAaTh ITOCTPOCHHBIC MOJCIM C HMCIOJb30BAHUCM allmapara

anreOpbl
3 OyHKIMH U TpauKH
OmnepupoBath MOHATUAMHU: (QYHKIHSA, CHOCOOBI 3amaHus (DYHKIUH,
3.1 00JIacTh OMpEeNeNeHUs W MHOXECTBO 3HaueHUW (yHKIuu, Trpadux
(GyHKIMHU, B3aMHO 0OpaTHbIE (DYHKINH
39 OmnepupoBaTh MOHATHAMU: YETHOCTh M HEUETHOCTh (DYHKIMH, HYIH
' (GYHKINH, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonw3oBath rpaduku GyHKIUN 1)1 pEIICHUs] ypaBHEHUI
34 Crpouts W uyuTaTh TpaduKu JUHEHHON (yHKUIMH, KBagpaTUYHOU
' (GyHKIUH, CTENEHHONW (QYHKIUU C 1IeTBIM MTOKa3aTeIeM
Ucnonb3oBath rpaduku QyHKUMHA UIS HUCCIEIOBAaHUS MPOIECCOB U
35 3aBUCUMOCTEH NpU pelIeHu  3a7a4d U3 APYyrux y4eOHBIX MPEeIMETOB U
' peambHOM JKM3HM, BBIpaXKaTh (OPMYyJIaMH 3aBUCHUMOCTH MEXKIY
BEITMYMHAMU
4 Hauana matemaTn4eckoro aHaiansa
41 OmnepupoBaTh MOHATUSAMU: TOCIIEAOBATEILHOCT, apu(pMeTHIecKas u
' reoOMeTpHYECKasi IIPOTPECCUH
OnepupoBaTh MOHATUSAMU: OECKOHEUHO YOBIBAIOIIasi TeoMeTprudecKas
4.2 nporpeccusi, CyMMa OECKOHEUHO YOBIBAIOIIEH TI'€OMETPHUECKOM
MIPOrpeccuu
4.3 3agaBaTh OCIIEIOBATEIFHOCTH PA3IMYHBIMU CIIOCOOAMU
44 Hcnonb30Barh CBOMCTBA MOCIEAOBATEIBHOCTEM W MNPOTPECCHd s
' pelIeHrs peabHBIX 3a]a4 MPUKIAIHOTO XapaKTepa
5 MHoxecTBa 1 JIOTHKa
5.1 OnepupoBath MOHATUSAMHU: MHOXECTBO, OTIEPAIIUH HAJl MHOYKECTBAMU
Hcnonb30BaTh TEOPETHKO-MHOKECTBEHHBIN ammapar A ONUCaHUs
5.2 peanbHBIX TPOLECCOB U SBJICHUH, NMPH pEIIeHUH 3a1ad U3 JIPYTUx
Y4EOHBIX TIPEIMETOB
53 OnepupoBaTh TMOHATUSIMU: ONpeAeNieHue, TeopeMa, CJelICTBUE,

J0Ka3aTcJIbCTBO
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11 KIIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeMeTHBIE Pe3yabTATHI 0CBOCHUS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbl CpeIHero 001ero 00pa3oBaHus

1

11

Yucia 1 BEIYUCIIEHAS

OrniepupoBaTh MOHATUAMH: HaTypaJIbHOE, IIEJI0€ YMCII0; UCIIOIh30BaATh
MPU3HAKU JIEIMMOCTH IIeJIbIX YHUCEI, Pa3joKEHHe Yucia Ha MPOCThIe

MHOXUTCIIN IJId PCIICHUA 3a1a1

1.2

OHepI/IpOBaTI) MOHATUEM: CTCIICHb C PAlIMOHAJIbHBIM IMOKAa3aTCIIEM

1.3

OHepI/IpOBaTB IIOHATUAMMU norapmbM qyuciia, JCCATHYHBIC U

HaTypaJibHbIe JTIOTapu(PMbI

2.1

YpaBHEHHsI 1 HEPABEHCTBA
[IpumensTs cBoiicTBa cTeneHu g NpeoOpa3oBaHUs BbIPAKEHU,
OIEPUPOBATH NOHATUAMU: IIOKA3aTEIIBHOE YPABHEHUE U HEPABEHCTBO;

pe€maTb OCHOBHBIC TUIIBI ITOKA3aTCIIBHBIX ypaBHCHI/Iﬁ 1 HCPAaBCHCTB

2.2

BoinonusaTe npeoOpa3zoBaHus BhIPAXKEHUN, COAEPKAIIUX JIOTapU(PMBL;
ONEepUpOBaTh  MOHATUAMHU:  JlorTapu(MHUUYECKOE  ypaBHEHHE W
HEPaBEHCTBO; PeIIaTh OCHOBHBIC TUIIBI JOTApPU(PMHUECKUX YpaBHEHHHA

Y HEPABEHCTB

2.3

2.4

Haxonuts pemieHus NpocTeUInX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEWHBIX YpaBHEHHH M €€
peleHne; MCIOJIb30BaTh CHUCTEMY JIMHEMHBIX YPaBHEHMM UL

pPEIICHUA IPAaKTHYCCKUX 3aJa4

2.5

2.6

3.1

HaxomuTe pemieHuss NOPOCTEHIIMX CUCTEM H  COBOKYITHOCTEU

palOHAIBHBIX YPAaBHEHUI U HEPABEHCTB

MonenupoBaTh pealbHBIE CUTYallMd Ha SI3bIKE anreOpbl, COCTABIIATH
BBIPQ)KEHUS, YpPaBHEHMS, HEPABEHCTBA U CHUCTEMBI 110 YCJIOBHUIO
3ala4i, HUCCICAOBATb IIOCTPOCHHBLIC MOJCIN C HUCIHOJIb30BAHUCM
anmnapara ajnreopsl

OyHKIUM U TpapUKH

OmnepupoBaTh MNOHATHAMU: MEpUOIUYECKass (YHKLUS, MPOMENKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOUKH dKCTpeMyMa (pyHKIMU, HauOoJIbIIee 1

HaMMCHBIIIECC 3HAYCHMUA (1)YHKIII/II/I Ha MOPOMCKYTKE, HMCIOJB30BAaTh HX

JUIs UcclieioBaHust (QYHKINH, 331aHHON TpaduKoM
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3.2

3.3

OnepupoBatb IMOHATUSAMU: rpadpuku [I0Ka3aTeIbHOM,
norapu(MUUECKONH U TPUTOHOMETPHUUECKHX (DYHKIMN; N300pakaTh UX
Ha KOOpHHHaTHOﬁ IJIOCKOCTH U  HUCHOJB30BATbH IS PCIICHUA
yYpaBHEHHIA U HEPABCHCTB

N300pakaTh Ha KOOPJAMHATHON IUIOCKOCTH TpaduKy JIMHEHHBIX
ypaBHeHI/Iﬁ U HUCIOJIb30BAaTh UX I PCUHICHUA CUCTCMBIL JIMHENHBIX

ypaBHEHUH

3.4

Ucnonb3oBate rpaduku GyHKIMA UIsT UCCIEIOBAHUS TPOILIECCOB U

3aBHCHUMOCTEH 13 APyrux y‘le6HHX JUCIUITIIINH

Hauana MatemaTrnueckoro aHaiusa

4.1

4.2

4.3

4.4

4.5

OnepupoBaTh MOHATHSAMU: HENpepbIBHAS (DYHKIUS, MNPOU3BOJIHAS
(GyHKIIMM; HCTONB30BaTh T€OMETPUYECKUM U (U3MUECKUd CMBICI
IPOM3BOIHOM JIJIs peIlIeHUs 3a/1a4

HaxonuTe npoM3BOAHBIE 3JIEMEHTAPHBIX (DYHKIUM, BBIYUCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOI'O (PYHKLINH
Wcnonb3oBaTh NPOM3BOJAHYIO UIS HUCCIENOBaHWs (YyHKIMHM Ha
MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHSTH PE3Y/IbTaThl UCCIET0BAHUS
K TTOCTPOCHHUIO TPpapuKOB

Hcnonp30BaTh NPOU3BOIHYIO AJIs HAX0XKACHUS HaUIYUIIEro peleHns
B IIPUKJIAJHBIX, B TOM YHCJIE COLUAIIBHO-DKOHOMUYECKHX, 3a7a4ax

OHCpHpOBaTB INOHATHUAMM nepB006pa3Ha;1 W HUHTCrpall; IMOHHUMATb

reOMEeTPUYECKUi 1 (PU3NYECKHI CMBICIT HHTETpaja

4.6

Haxonute mnepBooOpasHble 3JIEMEHTApPHBIX (YHKIMHA, BBIYUCIATH

uHTerpai no popmyine Hototona — Jleitbuuna

4.7

Pemars mpuxmanHele  3amaud, B TOM  YHCIE  COLMAJIbHO-
KOHOMHYECKOTO0 M (U3UUECKOTO  XapakTepa,  CpEICTBAMU

MaTeMaTHYCCKOI'O aHaJIU3a
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IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KJIACC

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUA

Koxn
1 Yucna v BBIYUCIICHUS
Panmonanpupie uncia. OOBIKHOBEHHBbIE W JECATHYHbIE ApOOU, MPOLIEHTHI,
OeckOHEUHBIE  TMepHoAMYecKHe  ApoOu.  Apudmeruueckne  omepamud €
11 paLMOHATIBHBIMU YHCIaMH, IPeoOpa30BaHUs YUCIOBBIX BblpaxkeHui. [IpumeHneHue
npoOeit M MPOLEHTOB JUISl pEIIeHUs] MPUKIAIHBIX 33734 M3 Pa3IUYHBIX OTpaciei
3HaHUW U peabHOU KU3HU
JeWicTtBuTenpHbIE  4YMcia.  PalMoOHaNbHBIE W HUPPALMOHAIBHBIE  YHUCTA.
1.2 Apudmernueckue omnepanuuu ¢ JACHCTBUTENbHBIMM uuciaMu. [IpuOmmxéHnble
BBIYHCJICHYS], TPaBUJIa OKPYIJICHUS, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BEIYUCICHUN
Crenenp ¢ menbiM mokaszaTteneMm. CraHmapTHas ¢dopMa 3amucu JeHCTBUTEIBHOTO
13 yucia. Mcnonb3oBanue moaxosmed GopMbl 3alMCH ACHCTBUTEIbHBIX YHCET JUIS
pelIeHus: IPaKTUUECKUX 3a7a4 U MPEeCTaBICHUS JaHHbBIX
14 Apudmernueckuii KOpeHb HATYpajJbHON cTeneHH. J[eHCTBHS ¢ apuMETHUECKUMHU
' KOPHSIMM HaTypaJbHON CTENIEHU
L5 CuHyc, KOCMHYC M TaHI€HC 4YHCIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YMCIIOBOTO apryMeHTa
2 YpaBHEHMS U HEpaBEHCTBA
2.1 ToxxaecTBa U TOKJIECTBEHHBIE IPEOOpPa3OBaHUS
55 [TpeoOpa3oBanue TPUTOHOMETPUUECKHUX BBIPAKEHUI. OcHoBHbIE
' TPUTOHOMETpUYECKHE (POPMYJIbI
23 VYpaBHeHue, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelieHue HepaBeHCTBa. MeTton
' MHTEPBAJIOB
2.4 Permienue nenbix U 1poOHO-paliMOHAIBHBIX YPAaBHEHHUI U HEPABEHCTB
2.5 Pemenne nppallnoOHaIbHBIX yPaBHEHUN U HEPABEHCTB
2.6 Pemienne TpUroHOMETPUUYECKUX YpaBHEHUI
27 IIpuMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MAaTEMAaTHUECKUX 3a1a4 U 3a1a4
' U3 Pa3IUYHBIX 00JIaCTel HAYKU U pealbHON )KU3HU
3 OyHKIMU U TpaduKu
3.1 Oynkius, crnocobbl 3amanus ¢yHkuu. I'paduk ¢ynkumu. B3aummuo oOpartHble
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byHKIIUN

OO6nacte ompeneneHuss W MHOXECTBO 3HaueHMH Qynkuun. Hynun ¢yHkumu.

32 [TpoMexyTKH 3HAKOTIOCTOSTHCTBA. YETHBIC N HEUETHBIC (DYHKIIUN
33 CrenenHast ¢GyHKIMS C HaTypaJbHBIM M IENbIM MoKa3ateneM. EE cBoiicTBa u
' rpa¢uk. CBolicTBa 1 rpaduK KOpHs N-0i CTENCHH
34 TpuronomeTpuyeckass OKpYKHOCTb, OMpEIEICHUE TPUTOHOMETPHUECKUX (DYHKIIUH
' YHCIIOBOTO apTyMEHTa
4 Hauana maremarnueckoro anaimsa
a1 [TocnenoBaTenbHOCTH, CHOCOOBI 3aJaHMS  IOCIENOBATEIbHOCTEH. MOHOTOHHBIE
' MOCIIEA0BATEIHHOCTH
Apudmernueckass U TeoMmeTpuueckas mnporpeccud. beckoHeuHo yObIBaroIias
42 reomerpuueckas mnporpeccusi. CymMma OECKOHEUHO YOBbIBAaroIIel TreoMeTpHYECKOU
' nporpeccuu. dopmyna CIOXKHBIX MNPOLEHTOB. Vcmonp3oBaHUE MPOTPECCUH s
pElIeHHUs PeabHBIX 3a7a49 MPUKIATHOTO XapaKTepa
5 MHoXecTBa U JIOTHKA
MHoecTBO, omnepanuu HajJ MHoXecTBamM. Jluarpammbl Oitiepa — Benna.
5.1 [IpuMeHeHrne TEOPEeTUKO-MHOKECTBEHHOTO amnmapara il ONHCAHMS peabHBIX
MIPOLIECCOB U SBIICHUH, P PEIICHUU 33]1a4 U3 IPYTUX YUCOHBIX MPEAMETOB
5.2 Onpenenenue, Teopema, CleACTBUE, 10Ka3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BBIYUACICHUS
1.1 Hatypanbnbie u nemnsie yrcna. [IpusHaku 1eTMMOCTH HENbIX YUCEeT
1.2 Crenensb ¢ panMoHaIbHBIM MOoKa3aTeneM. CBOWCTBA CTEEHH
1.3 Jlorapudm uncna. Jlecaruunbie 1 HATypaabHBIEC JTOTapU(MBI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [TpeobOpazoBanme BeIpaXEHUH, COJIEPKAIINX JTOTaPUPMBbI
55 [TpeoOpa3oBaHue BRIPAKEHHH, COACPIKAIIINX CTENICHH C PAIlHOHAEHBIM
' MOKa3aTeieM
2.3 [Tpumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [TokazaTenpHBIC YpaBHEHUSI U HEPABEHCTBA
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2.5

Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA

CucremMbl JTHHEHHEIX ypaBHeHPIfI. Pemenue MNPpUKIAAHBIX 3aJlad C IIOMOIIBIO

25 CUCTEMBI JINHEWHBIX YPaBHEHUN
2.7 CucTtemMbl U COBOKYITHOCTH PAllMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
28 [IpumeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEIICHUIO0 MaTEMaTHUECKUX 3a/1a4
' ¥ 3a/1a4 U3 Pa3InYHbIX 001acTe HAyKH U pealbHOM KU3HU
3 OyHKIMU U TpaduKu
Oyukuusa. Ilepuonnueckune @ynkuuu. IIpomMexyTKn MOHOTOHHOCTH (DYHKIIHH.
3.1 MakcuMymbl ¥ MUHUMYMBI (yHKIMU. Haunbonbliee W HauMeHbIEe 3HAYCHHE
(GYHKIMU HAa IPOMEXKYTKE
3.2 Tpuronomerpuueckue GyHKIUN, UX CBOMCTBA U TpadUKu
3.3 [TokazaTenpHas u norapudmudeckas GyHKIIUN, KX CBOWCTBA U TPpapUKH
3.4 Hcnons3zoBanue rpadukoB PyHKIUHN I pEIICHUS] YPaBHEHUH U IMHEWHBIX CHCTEM
Ucnonws3zoBanne rpaduxoB  (QyHKIUN I UCCIAEIOBAHUS  MPOIECCOB U
3.5 3aBUCUMOCTEH, KOTOpbhIE€ BO3HHMKAIOT TPU PEIICHHH 337ad W3 JAPYIHX Y4eOHBIX
MIPEIMETOB U PeasIbHOM KU3HU
4 Hauana marematnueckoro aHanusa
4.1 HenpepriBable pyHKIIMN. MeTOI MHTEPBAJIOB /7Sl PELIEHUsI HEPABEHCTB
4.2 [TpousBonHas Gpynkiuu. ['eomerprueckuii 1 GU3NIECKUNA CMBICI IPOU3BOTHON
43 [IponsBoaHble 3yeMeHTapHbIX (GyHKIUNA. DOpMyNbl HaXOXAEHHUS IPOU3BOIHOM
' CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKITHIA
[IpumeHneHne TPOU3BOAHOW K HCCIEAOBaHUIO (GYHKIWA HAa MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. Haxosxaenne HauboJIbIIero 1 HaMMEHBUIETO 3HA4YeHUs (QYHKIMH Ha
OTpe3Ke
[IpumeHeHre NpoU3BOAHON I HAXOXKIEHUS! HAWITYUILIEro pEelIeHUs B MPUKJIIaIHbIX
4.5 3ajayax, JJs OINpeAeNieHUus CKOPOCTH Ipoliecca, 3aJaHHOro (GopMysold WM
rpagukoM
4.6 [TepBooOpasnas. Tabmauia nepBooOpa3HBIX
47 WuTerpan, ero reoMeTpuyecKiii U (pu3nyYecKuii CMbICI. Brruncienne nHTerpasa mno

dbopmyne HetoTona — JleliOHuIa
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IMPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHHUSA K
PE3YJbBTATAM OCBOEHUWS OCHOBHOM OBPA3OBATEJILHOM
IMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUSA

Kon
NpoBepsieMoro
TpedoBaHUSs

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJbTATAM OCBOCHUS
OCHOBHO# 00pa3oBaTeIbHOM MPOrpaMMbl CpeHero 0011ero
o0pa3zoBaHust

Bianenne mertonaMm J0Ka3aTenbCTB, AJITOPUTMAMM PELICHUS 3a]ad;
yMeHue (opMynupoBaTh W ONEPUPOBATh MOHATHSAMM: OIpeeJICHHE,
aKCHOMa, Teopema, CJEACTBUE, CBOMCTBO, IPU3HAK, JOKAa3aTeNbCTBO,
paBHOCHIIbHBIE (DOPMYIUPOBKH; IPUMEHSATh UX; YMEHHE (HOPMYIUPOBATH
o0paTHOE W MPOTHBOIIOJIOKHOE YTBEp)KJIEHHE, NMPHUBOJIUTH NMPUMEPHI U
KOHTPIPUMEPBI, HCIOJB30BaTh METOJ MAaTeMaTHYEeCKOW HHIYKLHUH;
IIPOBOJUTH  JIOKA3aTEJIbHbIE PACCYKIAEHUs IPH PpEIICHWH 3a1ad,
OLICHMBAThb  JIOTMYECKYI0  IPaBWIBHOCTb  PAaCCYKICHHUH; yMEHHUE
ONEpUPOBATh MOHATUAMHU: MHOKECTBO, IIOJMHOXECTBO, OIEpalUy HaJ
MHOJKECTBAMHU; YMEHHME MHCIIONb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JJIs OIMCAaHUs PEaJbHBIX MPOLECCOB U ABJICHUN U NIPHU PEIIECHUN
3ajja4, B TOM 4YHCI€ W3 JPYTUX YYeOHbIX NPEAMETOB; YMEHHE
OTIepUPOBATh MOHATHIMHU: Tpad, CBA3HBINA Tpad, n1epeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh M OIUCBIBaTh Ipadbl pa3InYHBIMU

croco0amMu; UCTIOIb30BATh Tpadbl MPHU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSAMH: HaTYpaJbHOE YHCIIO, LIEJIOE€ YHUCIIO,
CTEIeHb C LIEJIbIM M0Ka3aTesieM, KOPEHb HATypaJIbHOM CTENEHH, CTENEeHb
C palMOHaJIbHBIM  IIOKa3aTeleM, CTeNeHb C  JIEHCTBUTEIbHBIM
nokaszareaeM, Jorapupm 4YHMCIa, CHHYC, KOCHHYC M  TaHI€HC
IPOU3BOJBHOIO 4YHCIA, OCTATOK IO MOJYNII0, PalHOHAIBHOE YHCIIO,
UppallMOHATBHOE  YHUCIIO,  MHOXKECTBA  HATYypaJIbHBIX,  LEJbIX,
paloOHaNIbHBIX, JEUCTBUTENbHBIX UYHUCEI; YMEHHUE HCIIOJIb30BaTh
NpPU3HAKKU JIeTMMOCTH, HAaUMEHBUIMHA OOIMI JenuTenh U HauMeHblIee
of1ee KpaTHOE, aNropuT™ EBKIMIa U pelIeHu  3a]a4; 3HAKOMCTBO C
pasMYHBIMM ~ MO3ULUOHHBIMH  CHUCTEMaMH  CUHUCIICHUS;  yMEHHE
BBINOJIHATh BBIUMCIIEHUE 3HAUYEHUH M IpeoOpa3oBaHUs BBIPAXKEHUI CO
CTENEHSIMHU M Jiorapupmamu, npeoOpazoBaHus APOOHO-paLMOHATIBHBIX
BBIPAKEHUI; YMEHHE OINEpPUPOBATH IMOHATUSMU: IOCIEI0BATENBHOCTD,

apudmernyeckas nporpeccus, reoMeTpuyecKas nporpeccus,
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OeckoHEYHO yObIBarOIIas TEOMETPHYECKas IPOTPECCHs; yMEHHE
3aJjaBaTh MOCIEI0BATEILHOCTH, B TOM YUCIIE C OMOILBIO PEKYPPEHTHBIX
dopMyn; yMeHHE OIEpUpOBaTh MOHATUAMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMITJIEKCHBIE YMCIIa, MOAYJIb U apIyMEHT KOMIUIEKCHOTO
yucna, ¢opmMa 3aluCu  KOMIUIEKCHBIX 4ucen (reoMeTpuueckas,
TPUIrOHOMETpHUYECKass U  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apupMeTHYecKre ICHCTBUS C KOMIUICKCHBIMH YHWCIIaMH; TPUBOJUTH
IPUMEpPbl  UCMOJNb30BAaHUS  KOMIUIEKCHBIX  YHCEN;  ONEepHUpOBaTh
NOHATUAMM: MaTpuma 2x2 u  3X3, ompeneiauTrenb  MaTpULbL,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OTIPCACIINTEIIA

YMeHue onepupoBaTh MHOHATHSAMH: PAalMOHAIbHBIE, WPPALMOHAJIBHEIE,
nokaszarejbHble, CTETNeHHBIC, JIOrapu(pMHUUYECKHe, TPUTOHOMETPUYECKHE
YpPaBHEHUsT M HEPABEHCTBA, MX CHCTEMBI; YMEHHE OIEpPUPOBATH
MOHATHAMM: TOXJIECTBO, TOXIECTBEHHOE NpeoOpa3oBaHHE, ypaBHEHHE,
HEPABEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YpaBHEHUH, HEpPaBEHCTB U CHUCTEM; YyMEHHME pellaTb YypaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C IOMOIIBK) PA3NIMYHBIX MPUEMOB; PEIIATH
YpaBHEHHs, HEPAaBEHCTBA M CHCTEMbl C IIapaMeTpPOM; MPUMEHSThH
YPAaBHEHUs, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MAaTeMaTHYECKUX

3aaa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKH U peaﬂLHOﬁ JKHN3HHU

YMeHue omnepupoBaTh MOHATHAMHU: (QYHKIUS, YETHOCTh (DYHKIHH,
HNEPUOUYHOCTh (DYHKIMM, OrpaHMYEHHOCTh (DYHKIUH, MOHOTOHHOCTb
¢byHKIMH, 3KCTpeMyM (YHKLINHU, HAUOOJbIlIee M HAUMEHbILIEE 3HAYCHUS
(GYHKIIMM Ha IPOMEXKYTKE, HETpepbIBHAS (PYHKIIMSI, aCUMIITOTHI rpaduka
¢byHKLIMY, TIepBast U BTOpasi MPOU3BOHAS (YHKLIUHU, TE€OMETPUIECKUNA U
bu3nyecKuit CMBICT TPOU3BOAHOHM, MEpBOOOpa3Has, OIpeaeIEHHbIN
MHTETpal, YMEHHE HaXOIUTh ACUMNTOTHI Tpaduka (QyHKIUH;, yMEHHE
BBIUHUCIIATh IPOU3BOJHBIE CYMMBI, IPOMU3BEICHHUSA, 4YacCTHOIO U
KOMIIO3UIIUN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTelbHOM K Ipaduky
GyHKIIMM; yMEHHE HaXOJIUTh IMPOU3BOJHBIE 3JEMEHTAPHBIX (YHKIUI;
YMEHHE UCHOJIb30BaTh MPOU3BOJIHYIO JUIsl HCCIEHOBAHUS (QYHKIHM,
HaxXoJuTh HAWOOJbIINE M HAUMEHbIINE 3HA4YeHUs (YHKIMH; CTPOMUTH
rpadMKd MHOTOWICHOB C MCIOJB30BAHUEM amrmapaTa MaTeMaTHYeCKOTO
aHaJIN3a; MPUMCHATh IPOU3BONHYIO JUII HAaXOXKIEHUS HAWIydlIero

peuiCHus B HNPHUKIIAJHBIX, B TOM YHCJIC COIUAIIBHO-DKOHOMHUYCCKUX U
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(bu3HYECKUX 3a7a4ax; HAaXOIUTh TUIOMIAU U 00BbEMBI (PUTYP C TTOMOIIBIO
WHTETpaia; MPUBOIUTH MPUMEPhl MATEMATHYECKOTO MOJCIHPOBAHUS C

NOMOIIBIO AU PepeHInanbHBIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATUSAMU: TrpapuKk QYHKIUHM, oOOpaTHas
GyHKUMSA, KOMIO3UIMS (QYHKUMH, JUHEWHas (QyHKUMSA, KBaJpaTHYHAs
byHKIUS, panuoHaIbHas byHKIMA, CTEIEHHAs byHKLu,
TPUTOHOMETpPUUYECKHE  (DYHKIUH, OOpaTHble TPUTOHOMETPUUYECKHUE
¢byHKUMM, TOKa3aTelnbHas M Jorapupmuyeckas GyHKIHUU; YMEHHE
CTPOUTh Tpa@UKH H3YYEHHBIX (DYHKIMH, BBIIOJIHATH MpeoOpa3oBaHUS
rpaduKoB (YHKINH, UCTIOIB30BaTh TPAPUKH IS U3yUSHHSI TIPOLIECCOB H
3aBUCUMOCTEH, MpPHU pelleHUH 3a7ad U3 APYruX Y4eOHBIX MPEIMETOB U
3a71ay U3 peajbHOM JKU3HU; BBIpaXaTh (OpMyIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIB30BaTh CBOMCTBA W Tpapuku QyHKOMH Ui
peleHns ypaBHEHHH, HEPaBEHCTB U 3a/1a4 ¢ MapameTpaMu; u300pakaThb
Ha KOOPJAMHATHOW IJIOCKOCTH MHOXKECTBAa pEIICHUH YypaBHEHHI,

HCPABCHCTB U UX CUCTCM

YMeHue pemarb TEKCTOBBIE 3a/add pPa3HbIX TUIOB (B TOM YHUCIE Ha
MIPOLIEHTHI, AOJIH U YacTH, HA JABM)KEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIyT, HAJOTH, 3a7]a4i U3 00JaCTH yNpaBICHUs JTUYHBIMA U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPABHEHMsI, HEPaBEHCTBA M HUX
CUCTEMBI IO YCJIOBUIO 3a/ladM, HUCCJIEN0BaTh IOJYyYEHHOE pEIICHUE U
OLIGHMBATh MPaBAOINOAO0HOCTh PE3yJIbTAaTOB; YMEHHE MOJEITUPOBAThH
peanbHble CUTYallUM Ha SI3bIKE MATEMATUKH; COCTABJISATH BbIpaKCHHUS,
YpaBHEHHUs, HEPaBEHCTBA U MX CHCTEMbl 110 YCJIOBHUIO 3a/ayH,
UCCJIE0BaTh TOCTPOEHHBIE MOJEIM C HCIOJIB30BAaHHMEM armapara

anreOpbl, HHTEPIPETUPOBATh NOTYUESHHBIH pe3yIbTaT

YMeHune onepupoBath MOHATHIMU: cpeiHee apudmeTnyeckoe, Mearana,
HauOoNblllee W  HAWMCHbIIEE 3HA4YCHHs, pa3Max, JUCHEPCHUs,
CTaHJIAPTHOE OTKJIOHEHHWE YHCIOBOrO HAOOpa; yMEHHE W3BJIEKATb,
HUHTEPIPETHPOBaTh WH(GOPMAIIMIO, TPEACTABICHHYI0 B Tabimuiax, Ha
auarpammax, rpadukax, OTpaskarollyro CBOMCTBA pealbHbIX MPOLIECCOB U
SBIICHUI; TIPEJICTABIIATH HH(POPMALIHIO C TIOMOLIBIO TAaOJIHII U TUATPaMM;
HCCIEN0BATh CTATUCTUYECKUE JaHHBIE, B TOM YHCJIE C IPUMEHEHUEM
rpa@UYecKuXx  METOJIOB U  DIEKTPOHHBIX CpPEeACTB; Trpaduuecku

ucciacagoBarb COBMECTHBIC Ha6J'IIOI[€HI/I${ C IMoOMOmbBIHO JHAarpamMmm
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paccenBaHys U JIMHEWHOU perpeccuu

YMeHue ornepupoBarth IOHATHSAMU: CIYYaWHBIM ONBIT M CIy4ailHOE
COOBITHE, BEPOATHOCTH CIIY4aWHOTO COOBITHSI; yMEHHE BBIUYUCIATH
BEPOSITHOCTh C HCIOJB30BAaHUEM T'PAPUUECKUX METOJOB; NPUMEHSTH
(GOpMyIbl CIIOKEHHUS W YMHOXKEHHUS BEpPOSTHOCTEH, (opMyny MOTHON
BEPOSATHOCTH, (popmyny beprymmm, komOuHaTOpHBIE (GaKTHl U HOPMYIIBL;
OIICHUBATh BEPOSITHOCTH PEATbHBIX COOBITHI; yMEHHE OIEPHPOBATH
MOHATUSAMU: CIIydailHass BEJIMYMHA, paCHpe/elieHHe BEpOSTHOCTEM,
MaTeMaTUYECKOE OXHUJAHUE, AUCIEPCUs W CTaHAAPTHOE OTKJIOHEHUE
CIIy9aiiHOW BEIWYMHBI, (YHKIUU paclpeiciieHuss ©  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTE€IbHOIO M HOPMAJIBbHOTO paclpenesiCHHI;
YMEHHME HCIOJIb30BaTh CBOMCTBA H3YYEHHBIX paACIpEICICHUN s
pemieHusl 3ajad; 3HAKOMCTBO C TOHATHSMHU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBHIOOPOYHBIX HCCIEIOBAHUN; YMEHHE NPUBOAUTH MPHUMEPHI
MPOSIBIICHUS] 3aKOHA OONBIIMX YHCET B MPUPOAHBIX U OOIIECTBEHHBIX
SIBJIEHUSIX; YMEHHE ONEPUPOBATH MOHATUAMU: COUETAHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWH, YHCIO IEepecTaHOBOK, OWHOM HprOoTOHA; yMeHwme
MPUMEHSTh KOMOUHATOPHBIE (DaKTHI M PACCYKICHHUS TSl PEIICHUS 3a1a4;
OIICHUBATH BEPOATHOCTH pealbHBIX COOBITHI; COCTaBIISITh

BCPOATHOCTHYIO MOJICJIb U UHTCPIIPETHUPOBATDH HOJIy‘-ICHHLIﬁ pe3yibTaTt

10

YMeHue OmepupoBaTh IMOHATUSAMHU: TOYKA, TMpsAMasi, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, Jy4, BeIMYMHA YyIja, IUIOCKUH yrod,
JIBYTPAHHBI yroj, TPEXIPAHHBIA YIOJ, CKPELIUMBAIOIIHMECS IPSIMBIC,
MapajuIeIbHOCTh M TEPIECHANKYISIPHOCTh TPSMBIX M IIOCKOCTEH, YTou
MEXIY HPSAMBIMH, YTOJ MEXIY MPSIMON M IUIOCKOCTBIO, YIOJ MEXIY
IUIOCKOCTSIMH, PacCTOSIHUE OT TOYKHU A0 IUIOCKOCTH, PACCTOSIHUE MEXIY
NPSMBIMH, PACCTOSTHUE MEX]Y MJIOCKOCTSMHU; YMEHHUE UCTIOIB30BATh MPH
pelIeHUH 3aJau U3ydeHHbIE (DAKTHI U TEOpPEMbl IUIAHUMETPUU; YMEHHE
OLIEHMBATh pa3Mepbl OOBEKTOB OKPYKAIOUIETO MHpa; CTPOUTH
MaTeMaTHYECKHE MOJIEIH C TIOMOIIBI0 TEOMETPUYECKHX IOHITHH W
BEJIMYMH, PEIIaTh CBSA3aHHBIC C HUMH IIPAKTHYECKUE 3a]1a41

YMeHue onepupoBaTh MOHATHAMU: IUIOMAAb (GUTYpHI, 00BEM (GUTYpHI,
MHOT'OI'PaHHMK, MPABUJIbHBIA MHOTOTPAHHUK, CEYCHHE MHOIOIpaHHMKA,
Ky0, mapajuienenumnen, npu3Ma, nupamuaa, (urypa ¥ MOBEPXHOCTh

BpaleHus, MWINHIpP, KOHYC, map, chepa, miomans chepsl, mionaab
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MOBEPXHOCTH TMHPAMH[bI, TPU3MBI, KOHycCa, IWIMHApa, 00BEM KyoOa,
MPSAMOYTOJIBHOTO TNapajjIeenuneaa, MUPAMUABI, MPU3MbI, LHUIUHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUYEHUS KOHYCa U LWIMHIPA,
NapajuleJIbHblE OCH WM OCHOBAHMIO, CEYEHHME IIapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUIUHApPA, KOHyCa; YMEHHE CTPOUTh CEYEHHE
MHOTOTpaHHHKA, N300pakaTb MHOTOTPAHHUKH, (UTYpPHI U MMOBEPXHOCTU
BpAIlIEHUs], UX CEYEHUS], B TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPENICTB;
yMEHHE MPUMEHSATh CBOMCTBA r€OMETPUUECKUX (DUTYP, CAMOCTOSITETEHO
(bopMyIHMpOBaTh OMPEICIICHUS N3Y9aeMbIX (PUTYp, BBIIABUTATH THIOTE3bHI
O CBOMCTBax W MPHU3HAKaX reOMETpHUYEcKHX (Quryp, 000CHOBBIBATH WU
ONpoOBEpraTh MX; YMEHHE MPOBOJIUTH Kiaccupukamuio Guryp 1o
pa3INyYHBIM TpPU3HAKaM, BBINOJIHATH HEOOXOIUMBIE JOMOJHUTENbHBIC

MOCTPOEHUS

11

12

13

YMeHue omnepupoBaTh IOHATUSAMH: JIBDKEHME B  IMPOCTPAHCTBE,
napajuieJIbHbII MEPEHOC, CUMMETPHS HA IMJIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHMe MOA00Ms, TOJO00HBIE QUTYPBI, YMEHHE
pacro3HaBaTh paBHbIC W MOAOOHBIE (UTYpPHI, B TOM YHCJE B MPHUPOJIE,
HCKYCCTBE, apXUTEKTYpE; HCIOJIb30BaTh T'€OMETPUYECKUE OTHOILIEHUS
MIPU PEIICHUU 3a/1a4; HAXOJWTh TEOMETPUYECKUE BEIUYMHBI (IIHHA,
yroi, MJomaab, O0BEM) TpU pEUICHHH 3aJad M3 JPYruX Y4eOHBIX
MPEIMETOB U U3 PEaNbHOMN JKU3HHM; YMEHUE BBIYUCIATH T€OMETPHUECKUE
BEJIMYUHBI (JUIMHA, YTOJ, IUIONMIAJb, OOBEM, IUJIOMIATb MOBEPXHOCTH),
WCIIONIB3Ysl M3yYeHHBIE (POPMYNIBI M METOJbI, B TOM YHCJE: TUIONIAIb
MOBEPXHOCTU MUPAMUBI, IPU3MBI, KOHYCA, HWIHHIPA, TUIOMAAb Cepsl;
00BEM Ky0a, TPSIMOYTOJIBHOTO TapajulesieuIe a, TUPaMUIbI, TTPU3MBI,
UWIMHIpA, KOHyCa, Iapa; YMEHHE HaXOAWTh OTHOIIEHHE OO0BEMOB

MoI00HBIX Uryp

YMeHre onepupoBaTh MOHATHAMU: MPSIMOYTOJIbHAsI CHCTEMa KOOPIWHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPIMHATHI BEKTOPa, CyMMa BEKTOPOB,
NpPOM3BEJICHUE BEKTOpA HAa YHCIIO, Pa3iOKEHHE BEKTOpa Mo Oasucy,
CKAJISIPHOE TPOW3BEICHHE, BEKTOPHOE TMPOU3BEACHHUE, YIOJI MEXIy
BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH M KOOPIAMHATHBIA METOJ
IJi pCHICHUA TCOMCTPUYCCKHUX 3aJad W 3aJad APpYyrux y‘le6HBIX

MPEAMETOB

YMeHue BbIOMpATh TOAXOMSAIIMA METOA JUIsl PEHICHHS 3a]auu;
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IIOHUMAHUE 3HAYUMOCTH MATEMaTUKH B HW3YYCHUU [PUPOJHBIX H
OOIECTBEHHBIX INPOLECCOB M  SABICHWH; yMEHUE PpacHO3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, YMEHHME IIPUBOJUTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUH POCCHUHCKOM H  MHUPOBOWU

MaTeMaTHYECKON HAyKH
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IHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA EI'D 110
MATEMATHKE

IIpoBepsieMblii 3JIeMEHT COACPKAHMS

Kon
1 Yucna 1 BBIYUCTICHUS
11 Harypanbnsle u nensie yncina. [Ipu3Haky JenMMOCTH HEIbIX YUCE
19 Pammonanbueie yncna. OOBIKHOBEHHbIE M JECATUYHbBIE JPOOM, MPOIEHTHI, OECKOHEUHBIE
' MIePUOIUYECKHE TpooH
13 Apudmernuecknii KOpeHb HAaTypalbHOW cTereHHW. J[eHCTBUS ¢ apuPMETHIECKUMU KOPHIMH
' HATypaJbHOW CTENEHU
14 CreneHs ¢ 1eibM nokasareneM. CTeneHb ¢ paluoHalbHBIM MToKa3aTeneM. CBONCTBA CTENEHN
. CuHyc, KOCHMHYC M TaHIEHC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHT'€HC
' YHCIIOBOTO apTyMEHTa
1.6 Jlorapudm uncna. JlecATHUHbIC U HATYpAJIbHBIE JOTapHUPMbI
JleiicTBuTenbHble yuchaa. ApudmMernueckue omnepanuu C  JeHCTBUTENBHBIMU  YHUCIAMH.
1.7 [TpubnuxEHHble BBIYUCICHMS, TMpPaBUIa OKPYIJIEHUS, NPUKUIKA M OLIEHKa pe3yJbTaTa
BBIYMCIICHU
1.8 [IpeoOpazoBanue BEIpaKEHUI
1.9 KommiekcHsle uncna
2 VYpaBHeHMs U HEpaBEHCTBA
2.1 Lenblie u 1poOHO-paIOHANIBHBIE YPAaBHEHUS
2.2 HppannonanbHble ypaBHEHUS
2.3 TpuroHomeTpuyeckue ypaBHECHUS
2.4 [TokazaTenbHbIC U JOTapUMUYECKIE YPABHEHUS
2.5 Lensle u 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 HppanmonanbHble HEPABEHCTBA
2.7 [TokazaTenpHbIC U JOTapUMUYECKIE HEPABCHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucremMbl 1 COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMHU
2.11 Marpuia cucteMsl JUHEHHBIX ypaBHEHHH. OnpeaenuTenb MaTpULbI
3 OyHKIMH U TpapuKH
3.1 Oynkius, crnocoObl 3axanus (QyHkuuM. I'padpuk ¢yHkumu. B3aumuo oOpaTHble (QyHKIUH.
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Yéruble 1 HeuéTHbIe pyHKUMU. [lepuoanueckue GyHKIMHN

Ob6nacte ompeneneHUs: ¥ MHOXeCTBO 3HadeHMH (ynkuuu. Hynu ¢ynkuuu. IlpomexyTtku

3.2 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIHMH. MaKCUMyMbl M MHUHHUMYMBI
¢yukuuu. Hanbonbiee 1 HauMeHbllee 3HaueHNe (QYHKIMHU Ha IPOMEXYTKE

33 Crenennas (GyHKIHMS ¢ HATYpaJbHBIM M LI€JbIM NOKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
' 1 rpaduK KOpHS N-0i cTeneHn

3.4 Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U rpaduku

3.5 IToka3zarenbHas u norapudmMudeckas QyHKIMU, X CBOHCTBA U TpaUKH

35 Touku paspeiBa. AcumMnToTsl rpadukoB (yHkimid. CpoiicTBa (DyHKIMH, HENpEepBIBHBIX Ha
' OTpe3Ke

3.7 ITocnenoBaTeILHOCTH, CIIOCOOBI 3aJaHUS MTOCJIEA0BATEILHOCTEN

3.8 Apudmernueckas 1 reomeTpuueckas mporpeccui. @opMmyiia CI0KHBIX MPOIEHTOB
4 Hauana matemaTndeckoro aHaiamsa

4.1 [IpousBonnas Gynkuuu. [IponsBoaHbIe 31eMEHTApHBIX (YHKIUN

42 [IpumeHeHne MPOW3BOAHON K HWCCIIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh M IKCTPEMYMBI.
' HaxoxxaeHne HauOoJIbIIero 1 HAMMEHbIIETo 3Ha4eHusl (YHKIUU Ha OTpe3Ke

4.3 [TepBooOpasnas. MaTerpan
5 MHoxecTBa 1 JIOTUKA

5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna

5.2 Jloruka
6 BeposITHOCTh 1 cTaTUCTHKA

6.1 OnwucarenpHas CTaTUCTUKA

6.2 BepositHocTh

6.3 KombunaTtopuka
7 I'eometpus

7.1 @urypsl Ha IMI0CKOCTH

7.2 [IpsiMble 1 TIIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHuKH

7.4 Tema v MOBEPXHOCTH BpallCHUS

7.5 KoopanHats! 1 BEKTOpEI




