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MOSICHUTEJIbBHASA 3AININCKA

Pabouast mporpamma yuebHOro Kypca «Anredpa U Hadajga MaTeMaTH4YeCKOTO
aHanu3a» 0a3oBoro ypoBHs misa obydarontuxcs 10 —11 kmaccoB paspaboTaHa Ha
ocHoBe denepanbHOrO TOCYIAPCTBEHHOTO 00Pa30BaTEILHOTO CTAHAAPTa CPETHETO
oOmiero oOpa3oBaHus, C Yy4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
NPEIBSIBIAEMbIX K MaTEMaTHYECKOMY OOpa30BaHUIO, U TPATUIUNA POCCHUICKOTO
oOpa3oBanus. Peanuzaius nporpamMmbl OOECIEYMBAET OBJIAJICHUE KIIFOYEBBIMU
KOMITETEHIIUSMH, COCTABIISIOIMIMMHA OCHOBY JUIsl CAMOPA3BUTHUSL U HEMPEPBIBHOTO
o0pa3oBaHMUs, [IEJIOCTHOCTh OOIIEKYIBTYPHOTO, JUMYHOCTHOTO U TIO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0yYaIOIIUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayana MareMaTHYECKOTO aHAIIM3a» SIBISETCS OJHUM W3
HanOoJee 3HAUMMBIX B ITPOrpaMMe CTapIIei MKOJIbl, TOCKOJbKY, C OJIHON CTOPOHBI,
OH 00ecleunBaeT WHCTPYMEHTAIBbHYIO 0a3y JUii HM3y4eHHUS BCEX ECTECTBEHHO-
HAyYHBIX KYPCOB, & C JIPyrOd CTOPOHBI, (JOPMUPYET JOTUYECKOE M aOCTPAKTHOEC
MBIIIJICHUE Y4YallUXCsd Ha YpOBHE, HEOOXOJMMOM JiJIi OCBOCHHS KYPCOB
nH(OPMATHKH, 00IIIECTBO3HAHMS, NICTOPHH, CIIOBECHOCTH. B paMkax qaHHOTO Kypca
y4aliuecss OBJIAJICBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas
dbopMyIHUpYET CBOU JOCTHXKEHHUS B MaTeMaTU4eCKOH opme.

Kypc anreOpsl 1 Hauan MaTeMaTHYeCKOTO aHaln3a 3aKJIaJbIBa€T OCHOBY IS
YCTICIIHOTO OBJIAJICHUS 3aKOHAMH (DU3UKHM, XWUMHH, OHOJOTHH, TIOHHMMAHUS
OCHOBHBIX TCHJICHIIMA OKOHOMUKH U OOIINECTBEHHOW JKU3HU, TIO3BOJISIET
OPHEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCITOJIb30BaTh WX B TOBCEIHEBHOW KM3HHU. B TOXe Bpems oBiaaeHHE
aOCTpaKTHBIMA U JIOTHYECKH CTPOTHUMHM MAaTEMATHUYCCKUMHU KOHCTPYKIHSIMU
pa3BUBAET YMEHHE HAaxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH
YTBEPKJICHUS, UCIIOIh30BaTh 0000IEHNE U KOHKPETHU3AIMIO, a0CTparupoBaHue 1
aHajoruto, GopMUPYET KPEeaTUBHOE U KPUTHUIECKOE MEITIUICHHE. B X01€ n3ydeHus
anreOppl W HaAYadl MAaTeMaTHYEeCKOro aHaiu3a B CTapIIed MIKOJIe ydJaliuecs
MOJIy4al0T HOBBIA ONBIT pEIICHUS TPUKIAAHBIX 3a7a4, CaMOCTOSTEIHHOTO
MIOCTPOCHUSI MAaTEMATHYECKUX MOJICJICH pPeabHBIX CUTYyallMii ¥ HHTEPIPETAIluN
MOJIYYCHHBIX ~ PEIICHHWH, 3HAKOMSITCS C  TpUMEpaMd  MaTeMaTHYECKUX
3aKOHOMEpPHOCTE B TMpUPOJAE, HAYKE W B UCKYCCTBE, C BBIJAIONUMUCS
MaTEMaTHICCKUMU OTKPBITHSIMU M X aBTOPAMH.

Kypc obnamaer 3HaYMTEIHHBIM BOCHUTATEIHHBIM TOTECHIIMAIOM, KOTOPBIN
peanu3yercsl Kak 4yepe3 y4eOHbI Marepuaj, CIOCOOCTBYIONIUN (HOPMUPOBAHHIO

Onepatop 3710 000 "KomnaHus "TeH3op"

[JOKYMEHT NMOAMNWCAH 3MEKTPOHHOW MOANMUCHIO

KyxHuHa Bepa AnexcaHapoBHa

«CpepHsana O6weo6pasoBaTtenbHas LLkona N22» r.Cumdeponons, MBOY, 22,10.26 09:36 (MSK) MNpocTas noanucb




HAyYHOTO MHPOBO33PEHHUS, TaK U uepe3 CHenupuky y4eOHOU NesaTeTbHOCTH,
TpeOyroren CaMOCTOSITEJIbHOCTH, AKKypaTHOCTH, PO JAOJKUTEIBHOU
KOHIIEHTPALlMM BHUMAHUS U OTBETCTBEHHOCTH 3a MIOJIYYECHHBIN PE3YJIbTaT.

B ocHoBe MeToanku oOydenus anreOpe U HauallaM MaTeMaTHYECKOTO aHalIn3a
JIKUT JIEATETbHOCTHBIA IPUHITUTT O0yUEHHUS.

CrtpykTypa Kypca «Anredpa v Havajla MAaTEMaTUYECKOTO aHAIN3a)» BKIIOYACT
CIEAYIOIINE COAEPKATEIbHO-METOIMYECKUE JUHUM: «YHHClIa W BBIYUCICHUS,
«Dynkumu u rpa@ukny», «YpaBHEHUS U HEpaBEeHCTBa», «Hauana maremaTrueckoro
aHanu3a», «MHOXecTBa U JIOTUKa». Bce 0OCHOBHBIE COAEPKATENIBHO-METOIMUECKUE
JUHUU W3Y4aloTCs Ha MNPOTSHKEHMHM JABYX JIeT OOy4YeHHsT B CTapilel IIKoJe,
€CTECTBEHHO JIOMOJIHSSA APYT APyra U MOCTEINEHHO HACHIIIAsACh HOBBIMU TEMaMU U
paznenamu. J[aHHBIA KypcC SIBIISIETCSA MHTETPATUBHBIM, MOCKOJBKY OOBEAMHSET B
cebe colepkaHMEe HECKOJIbKUX MaTEeMaTUYeCKUX JUCHUIUIMH:  anreopa,
TPUTOHOMETPHSI, MATEMAaTUYECKUI aHAJIN3, TEOpU MHOXECTB U Jp. 11o mepe Toro
KaK ydaliuecs OBJaJeBaloT BCE 0oJiee MUPOKUM MAaTEMAaTUYECKUM amnmnaparoM, y
HUX T[OCTe0OBAaTEIbHO (POPMHUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTh
MaTeMaTUYECKYI0 MOJIEIb PEAIbHON CUTYAIlUH, IPUMEHSTh 3HAHUS, TTIOJyYCHHBIE B
Kypce «Anredpa W Hauyajga MAaTeMAaTHUYECKOTO aHajau3a», JUIs pelieHus
CaMOCTOATENIBbHO  C(POPMYJIMPOBAHHOM MaTeMaTHYeCKOW 3ajayu, a 3aTeM
WHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

CognepxartenbHO-MeTOAMYECKAs JIMHUA «YHHCna U BBIYMCICHUS 3aBEpIIACT
dbopMUpOBaHUE HABBIKOB UCMOJb30BAHUS JCHCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HA4YaTo B OCHOBHOM IIKoje. B crapmieil mkone oco0oe BHUMaHUE YIENSETCS
GbOpMUPOBAHUIO MPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKJIIOUAIOIIUX B CeOs
UCIIOJb30BaHUE PA3IUYHBIX (OPM 3alUCU JACHCTBUTEIIBHOTO YKCJA, YMEHHUE
pallMOHAJILHO BBINIOJHATh JACHUCTBUSL C HUMH, JA€NaTh NPUKUIKY, OIICHHUBATH
pesyapTar. OOydaroniuecs TMOMY4YalOT HABBIKM NPUOIMKEHHBIX BBIUYMUCICHUM,
BBITIOJTHEHUS JIEUCTBUM C YHCIIaMH, 3allCaHHBIMU B CTaHIapTHOW ¢dopme,
VCTIOJIb30BAHUSA MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BBIPAXKCHUMU.

JIvans «YpaBHEHHS U HEPABEHCTBA» PEANIU3YETCS HA MPOTSIKEHUU BCETO
o0y4yeHUs B CTapliel MIKOJE, MOCKOJbKY B KaXJOM pasjelie MpOorpamMMbl
IPETyCMOTPEHO PEUIEHUE COOTBETCTBYIOIIMX 3adad. OOydaronuecss OBIIAJIEBAIOT
pPa3IMYHBIMA METOJIAMHU PELICHUS LEJbIX, PAalHOHAIBHBIX, HPPALUOHAIBHBIX,
MOKA3aTeNbHBIX, JIOTApU(PMHUUECKUX ¢  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEpPAaBEHCTB U UX cucTeM. [loiryuyeHHbIE yMEHHS MCTIOJIB3YIOTCS MPU UCCIETOBAHUUN
(GYHKIIUH ¢ TIOMOIIBIO TIPOM3BOJIHOM, PEIICHUH MPUKIAAHBIX 3a/1a4d W 3a7ad Ha
HAaXOXJCHUE HauOONIBIINX W HAUMEHBIIUX 3HaueHWW QyHKuu. JlanHas

colep)KaTelbHasl JMHUS BKJIIOYaeT B ce0s Takke (HOPMHUPOBAHUE YMEHHM
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BBITIONIHATD Pacy€Thl MO (opMysaMm, MPeoOpa3OBaHUS IIENBIX, PAlMOHATHHBIX,
UPPALMOHATBHBIX W TPUTOHOMETPUUYECKHUX BBIPAKEHHH, a TaKKe BBIPAKEHUH,
COJIepKallluX CcTerneHu U Jorapumel. bnaromaps u3ydeHuio airedpandyeckoro
MaTepuana IpoOUCXOAUT albHeiee pa3BUTHE aITOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIIJICHUSI y4alIuxcsi, (HOPMHUPYIOTCS HABBIKM JEAYKTUBHBIX PaCCYKIEHUH,
paboThl ¢ CHUMBOJBHBIMU (OpMaMH, TMPEACTABICHHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPABEHCTB. Anrebpa nmpeanaraeT 3ppexkTuBHbIC
WHCTPYMEHTBHI JUIsl PEIICHHS MPAKTUYECKMX U €CTECTBEHHO-HAYYHBIX 3aj1ad,
HATJIAIHO IEMOHCTPHUPYET CBOM BO3MOKHOCTH KaK sI3bIKa HAYKH.

CopnepxxarenbHo-MeToauueckas JuHUS «DyHKIMM U TpaduKM» TECHO
NeperieTaeTcs ¢ IPYruMu JUHUSMU Kypca, MMOCKOIbKY B KAKOM-TO CMBICTIE 33J1aET
MOCJIEIOBATEIbHOCTh N3YUYEeHHS MaTepuaia. M3yueHnue cTeneHHoM, moKa3aTelIbHOH,
Jorapu(MUYECKON W TPUTOHOMETPUYECKUX (YHKIMH, WX CBOMCTB M TpaduKoB,
UCIOJIb30BaHUE (DYHKIMI A peuieHus 3afad U3 JpPyrux y4eOHBIX MPEIMETOB U
pEIbHON KU3HM TECHO CBS3aHO KaK C MAaTeMaTHYeCKHM aHaJIM30M, TaK U C
peleHreM ypaBHEHHH W HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHUE YCNISIETCS
(OopMUPOBAHUIO YMEHHUS BbIpaxaTh (POpPMyTaMi 3aBUCUMOCTH MEXTY Pa3IHIHBIMU
BEIMUMHAMH, WCCIEAOBAaTh TMONy4YCHHbIE (YHKINH, CTPOUTh UX TpaduKy.
Marepuan 3Toil coepKaTeaIbHON JMHUYU HALEJIEH HAa pa3BUTUE YMEHUN U HaBBIKOB,
MO3BOJISIONINX BBIPAXKaTh 3aBUCUMOCTH MEXIy BEIMYMHAMH B pa3IuIHON Qopme:
aHAIUTUYECKOM, Tpaduueckoil M cioBecHOM. Ero wu3yudeHue cnocoOCTBYET
Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIJIEHUS, CHOCOOHOCTU K OO0OOIIEHUIO U
KOHKPETHU3AINH, UCIIOJIb30BaHUIO aHAJIOTHA.

ConepxxarenpHast nauHHS «Hayama mareMaTH4ecKOro aHain3a» MO3BOJISET
CYIIECTBEHHO PACHIMPUTH KPYr KaK MaTeMaTUYEeCKUX, TaK U MPHUKIAJHBIX 3a/a4,
JOCTYTHBIX 00YYalOIUMCS, Y KOTOPHIX MOSBISIETCS BO3MOKHOCTh MCCIIEJIOBATh U
CTpouTh rpaduku PyHKIIUH, OIPEAEATh UX HAHOOIbIITNE U HANMEHBIIINE 3HAUYCHUS,
BBIUUCIITH TUIOMIAnd Guryp u oOBEMBI Tel, HAXOIUTh CKOPOCTH U YCKOPECHHS
nporeccoB. JlaHHas conep)kareiabHas JWHUS OTKPBIBAET HOBBIE BO3MOKHOCTH
NOCTPOEHUSI MAaTeMaTHYEeCKHX MOJeNiedl peanbHbIX CHUTyallli, HaXO0XJICHUS
HAWIYYIIer0 PElIeHUs] B MPUKIAJHBIX, B TOM YHCIE COIMAIbHO-2KOHOMHUYECKHX,
3aJa4ax. 3HAKOMCTBO C OCHOBaMHM MAaTeMaTHMYECKOTO aHalu3a CIOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOIO, (POPMAITBHO-TOTHYECKOIO M KPEATHBHOI'O MBIIIJICHHUS,
(dbopMHUpPOBAHUIO YMEHUH PaCIIO3HABATH MPOSBICHUS 3aKOHOB MATEMATHKHU B HAyKe,
TeXHHKe M HcKyccTBe. OOyuaromuecsi y3HAIOT O BBIIAIOIIMXCS pPe3yJbTaTax,
MOJTYYCHHBIX B XOJI€ PA3BUTHUSI MATEMAaTUKH KaK HAYKH, U UX aBTOPaXx.

CopepxarenpbHO-MeTOIMYeCKas JIMHUSA «MHOXKeCTBa U JIOTHKa» B OCHOBHOM

IIOCBAIIICHA QJICMCHTaAM TCOPHUH MHOXCCTB. TeopeTI/IKO -MHO>XCCTBCHHBIC
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NpEeACTaBIEHUS MPOHU3BIBAIOT BECh KypC IIKOJbHOW MAaTeMaTHUKH U MPEIararoT
Haunbosiee YHUBEpPCAIbHBIN fA3bIK, 0OBEANHSAIONINN BCE pa3/iesibl MaTEMaTUKU U €€
NPWIOKEHUH, OHM CBS3BIBAIOT PAa3HblE MAaTEMATHYECKHE AUCLUIUIMHBI B €IMHOE
nenoe. 1loaromy BaXHO JaTh BO3MOYKHOCTBH IIKOJBHHMKY ITOHUMaThb TEOPETUKO-
MHO>KECTBEHHBIM S3bIK COBPEMEHHOW MAaTEMaTHMKM M HCIOJIb30BaTh €ro Juisd
BBIPAKEHHUS CBOMX MBICIICH.

B kypce «Anrebpa um Havajga MaTeMaTUYeCKOTO aHaJIM3a» MPHUCYTCTBYIOT
TAK)K€ OCHOBbl ~MAaTEMaTUYECKOTO MOJEIUPOBAHUSA, KOTOPBIE IPU3BAHBI
c(hopMHpPOBaTH HABBIKK TTOCTPOCHUSI MOJICNICH peabHbIX CUTYaIlui, UCCIIeI0BAHUS
ATUX MOJIENIeH C MOMOIIbIO ammapara aiareOpbl U MAaTeMaTUYeCKOro aHaju3a u
MHTEPIPETALMU TTOJTYYCHHBIX PE3ybTaTOB. Takue 3a1aHusl BIUIETEHbI B K&XKIbIN U3
pa3iesoB MPOrpaMMBbl, OCKOJIBKY BECh MaTepUall Kypca IIUPOKO UCTIOIb3YeTCs AJIs
pelieHusl NPUKIaAHbIX 3afad. [Ipu pemieHun peaibHbIX MNPAKTHYECKUX 3a7ad
yyaligecss pa3BUBAlOT HAOMIOAATENbHOCTh, YMEHHME HAaXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCIOJIb30BaTh AHAJIOTUIO, 0000IIATh U KOHKPETHU3UPOBAThH
npobnemy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PELIECHUS TMPUKIIATHBIX
3a/lady OpraHM3yeTcsl B IMpoIlecce M3y4eHHUs BCeX TeM Kypca «Anrebpa u Haudana
MaTEMaTHYECKOTO aHATN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOGHOM mu1ane Ha u3y4yeHue Kypca anreOpbl M Hayaa MaTeMaTHYEeCKOro aHaIu3a
Ha 0a30BOM YpOBHE OTBOJUTCS 2 yaca B Henelto B 10 kiacce u 3 yaca B HEZEINIO B
11 knacce, Bcero 3a gBa rojaa ooydenusi — 170 gacos.
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COJEPKAHUE YYEBHOT O KYPCA
10 KUIACC

Yuciia 1 BBIYUCTICHUSA

Pannonanbupie uyucna. OOBIKHOBEHHbBIE M JIECATHYHBIE JPOOH, MPOLEHTHI,
OeCKOHEUYHbIE  Iepuoauveckue  ApoOu.  ApupMETHUECKHE  Olepaluu  C
paloHaIbHBIMU YUCIIaMU, IPE00pa30BaHUs YMCIOBBIX BeIpakeHU. [Ipumenenue
ApoOel U MPOLEHTOB YISl PELICHUs] MPUKIIAIHBIX 3a/1a4 U3 pa3iIUuHbIX OTpaciei
3HAHUU U PEaJIbHOMU KU3HMU.

JleicTBUTENbHBIE 4YMCIIA. PanuoHaJbHBIE M MPPAalMOHAIBHBIE YHCIIA.
Apudmerrnueckue onepanuu C JACHCTBUTENbHBIMU uMciaamMu. [IpubnmxéHHbIE
BBIYMCIICHUS, ITPaBUila OKPYTJICHUs, IPUKHAKA U OLEHKA PE3yJIbTaTa BHIYUCIICHUI.

Crenenp ¢ nenslM  mnokazareneMm. CrangaptHas  ¢opMa  3amMcu
neictBuTenbHOro uyucia. Mcrnonp3oBanue mnoxaxonsimied  (GopMbl  3alucu
JNEUCTBUTENBHBIX YHUCEN IJIsl PEIICHUS NPAKTUYECKUX 3a/Jad M MPEICTaBICHUS
JAHHBIX.

ApudmMernyueckuii  KOpeHb  HaTypalbHOM  cTeneHu. JleWctBus  c
apu(pMETUUECKUMHU KOPHSMHU HATYpaJbHON CTENIEHHU.

CHHyC, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC,
ApPKTaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxecTBa U TOKIECTBEHHBIE IPEOOPA30BAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OCHOBHBIE
TPUTOHOMETPUYECKHUE (POPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelienue HepaBeHcTBa. MeTon
UHTEPBAJIOB.

Pemienne nenbix U ApoOHO-PALIMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.

Pemenune nppanmoHanbHbIX YpABHEHUM U HEPABEHCTB.

Pemenue TpuroHOMeTpUYECKUX YpaBHEHUM.

[IprMeHeHne ypaBHEHNH U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4 U
3a/1a4 U3 pa3auvHbIX 001acTel HAYKH U pealbHOM KU3HU.

DOYyHKIUMN U TPAPUKHU

Oyuknus, cnocoObl 3amanus GyHKknun. [paduk yHkmum. BzaumHo
oOpaTHbIe (DYHKITHH.

ObnacTb ompeneneHrs U MHOXKECTBO 3HadeHUil pynkumu. Hynn dynkuuu.
[TpomMexyTkH 3HAKOTIOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKLIUU.
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CrenenHast GyHKIHS ¢ HATypaJIbHBIM U IEJIBIM Moka3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOpHS N-Oi CTEIIECHHU.

Tpuronomerpuueckass OKpPYKHOCTb, OIPEACIICHUE TPUTOHOMETPUUECKHUX
(GYHKITUH 9UCIOBOTO apryMEHTAa.

Hayana MmaTeMaTH4eCKOro aHAIU3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJ1aHUs MOCJIEI0BATCIILHOCTEH.
MOHOTOHHBIE TOCHEN0BATEIBHOCTH.

Apudmernueckas 1 reoMeTpuueckas nmporpeccuu. beckoneuHo yoObiBaromias
reoMmeTrpudeckas mnporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOMN
nporpeccur. GopMyiia CIIOKHBIX NPOLIEHTOB. Vcmonb30BaHWE MPOrpeccuu s
pelIeHUs pealIbHbIX 3a/1a4 MIPUKJIIAITHOTO XapakTepa.

MHoxecTBa M JIOTHKA

MHoecTBO, onepanuu HaJl MHOKecTBaMu. Jluarpammbl Jilsiepa—BeHHa.
[IpyuMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO amnmapara Uil ONMCAHUS PealbHBIX
MIPOIIECCOB U SIBJICHUH, P PEIICHUH 3aJ1a4 U3 IPYTUX YYCOHBIX MPEIMETOB.

Onpenenenue, Teopema, CI€ACTBHUE, 10KA3aTEIbCTBO.

11 KIIACC

Yuciia v BbIYMCICHUS

Harypanbnsbie u neinsie uncna. IIpu3Haku 4eIMMOCTH LIENBIX YHCEIL.

CreneHsb ¢ pallMOHAIBHBIM MOKa3aTesneM. CBOMCTBA CTENECHM.

Jlorapudm uncna. JleciTHUHbIE U HATYpaIbHBIE JIOTApUPMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeobpazoBaHue BRIpAKEHUH, COIEPHKALTUX JIOTAPUDMBI.

[IpeoOpazoBaHue BBIPAKEHUM, COJEPXKAIIMX CTENEHU C PalHMOHAIBHBIM
NIOKA3aTEJIEM.

[IprMepb! TPUTOHOMETPUUECKUX HEPABEHCTB.

Iloka3arenbHbIe YypABHEHHS M HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS 1 HEPABEHCTBA.

CucTtemMbl TMHEWHBIX YpaBHEHHN. PelleHre MpuKIIagHbIX 3a/1a4 C ITOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPABHEHUN.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHneHne ypaBHEHNH, CHCTEM U HEPABEHCTB K PELICHUIO MATEMATHUYECKUX
3a]a4 U 33724 U3 pa3IMuHbIX 00JacTel HayKu U pealbHOU KU3HU.

DOYyHKIUM U TPAPUKHU
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Oyuknus. [lepuonnueckue pyakimu. [IpomexyTki MOHOTOHHOCTH (DYHKITHH.
Makcumymbl ¥ MUHUMYMBI (yHkiuu. HaunOonbiiee w HanMeHbIlee 3HAUYCHUE
(GYHKIIUN HA TPOMEKYTKE.

Tpuronomerpruueckne QPyHKIMH, UX CBOMCTBA U TpaduKy.

[TokazatenbHas u morapudmudeckas GyHKIIUU, UX CBOWCTBA U TPaPUKH.

Ucnonb3oBanue rpadmkoB GyHKIUN JUIsl PEIICHUs] YPABHEHUM U JTMHEHHBIX
CUCTEM.

Ucnonb3zoBanne rpadukoB (QYHKIUN Ui MCCIIENOBAHUSA MPOLIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HMKAIOT MPH PELICHWU 3aJlad U3 APYTUX Y4EOHBIX
IPEAMETOB U PEATBLHOM KU3HMU.

Havana MaTeMaTH4eCKOro aHaIu3a

HenpepsiBable hyHKIIMKU. MeToa UHTEPBAIOB JJIsl PEIICHHS] HEPABEHCTB.

[IpousBonnas  ¢ynkumu. [eomerpuyeckuit u  QuU3MUECKUN  CMBICIH
IIPOU3BOIHOM.

[IpousBogHbie  2yeMeHTapHbIX  (QyHKIUNA.  DOpMyJBI  HAXOXKICHUS
MIPOU3BOTHON CYMMBI, TPOU3BEICHUS U YACTHOTO (DYHKITUH.

[IpumeHeHue nMpou3BOJHON K UCCIEA0BAHHUIO (DYHKIMI HA MOHOTOHHOCTH M
KCTpeMyMbl. HaxoxieHre HauboJbIlIero 1 HAaMMEHBIIIETO 3HaYeHUsI (PYHKIIUU Ha
OTpE3KE.

[IpuMeHeHue NTPOU3BOTHON JJII HAXOXKACHUS HAWIYUIIEro peuieHus B
NPUKIAIHBIX 3a7adax, Uil OIpEIEIEHUs CKOPOCTH IPOLECCa, 3aJaHHOIO
(bopMynoi uiam rpaduKoM.

[lepBooOpa3znas. Tabnuia nepBooOpPa3HbBIX.

Wurerpan, ero reoMmerpuyeckuid M (usmyeckuid cMmbIcia. Beiuncnenue
uHTerpana no popmyne Hetotona—JleliOHuna.
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IIVIAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yueOHOro mpenMera «MaremaTuka» JTOHKHO 00ecTeuynBaTh
JOCTH)KEHUE HAa YPOBHE CpeIHEero oO1ero o0pa3oBaHus CJICAYIOMUX TUIYHOCTHBIX,
METanpeIMETHBIX B MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJbTAaThl OCBOCHUSI MpOrpaMMbl Yy4eOHOro MpeaMeTa
«MaremaTuka» XapakTepU3yrOTCS:

I'pasxxraHcko€ BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTHIO TPAKTAHCKON TO3UIIMN 00YUAIOMErocs KaKk aKTUBHOTO
U OTBETCTBEHHOTO WICHA POCCHHCKOTO OOIIEeCTBa, TPEICTABICHHEM O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHMS PA3IMYHBIX CTPYKTYp, SBICHUH,
npoleayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMPOCH W Tp.), YMEHHEM
B3aMMOJICICTBOBATh C COLUUAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIIUSMHA 1 Ha3HAYCHHUEM.

[TatproTnyeckoe BOCIIUTAHUE:

c(hOopMHUPOBAHHOCTHIO POCCUNCKON IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
IIPOLUIOMY M HACTOSILEMY POCCUMCKOM MAaTE€MAaTHUKH, LIEHHOCTHBIM OTHOILLIEHUEM K
JOCTVKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MAaTEMATUUYECKOM LIKOJIBI,
K HCIOJIb30BAaHHMIO ITUX JOCTIDKCHHN B JIPYrdx Haykax, TEXHOJIOTHIX, cdepax
DKOHOMMKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUSI:

OCO3HaHHEM JIYXOBHBIX LICHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO MOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JIOCTUKECHUN HAYKU U JIEATEIIbHOCTHIO
y4€HOTr0; OCO3HAHHMEM JIMYHOTO BKJIaJIa B IOCTPOSHUE YCTOMYUBOTO OYIyIIIETO.

DCTETUYECKOE BOCITUTAHUE:!

ACTETUYECKUM OTHOLICHHUEM K MHUpPY, BKJIIOYAs ACTETUKY MaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHU; BOCTIPUUMYHUBOCTHIO
K MaTEMAaTUYECKHUM aCIEKTaM pa3jIMyHbIX BUJOB UCKYCCTBA.

®u3nYeCcKOoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTbIO YMEHHS TMPUMEHSATh MaTeMaTUYECKUEe 3HaHUSA B
HWHTEpecax 3J0poBOro u 6e3omacHoro odpasa KU3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTAHUE, COATaHCUPOBAHHBIM PEKUM 3aHATUH U
OTJIbIXa, peryiisipHas pu3nueckasi akTUBHOCTH ); (PU3UUYECKOT0 COBEPIIICHCTBOBAHMUS,
MIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JEATEIBbHOCTBIO.
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TpynoBoe BOCIIUTaHHUE:

TOTOBHOCTBIO K TPYHIY, OCO3HAHHUEM IIEHHOCTU TPYAOIIOOHUS; MHTEPECOM K
pasnuyHbiM  chepam  mpodecCHOHANBHON  JESITENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ TPHIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccun W Ppeanu30BbIBaTh COOCTBEHHBIC >KM3HEHHBIE IUIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTBIO K  MaTeMaTH4YeCKOMY OOpa3oBaHHMIO W
caM0OOpa30BaHUI0 Ha TPOTSIKEHUU BCEM >KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PELICHUH MPAKTUYECKUX 3aJa4 MAaTEMATUYECKOU HAIIPABIECHHOCTH.

DKOJIOTUYECKOE BOCIUTAHUE:

c(OpPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYyIbTYypbl, MMOHWMAaHHUEM BIUSHUS
COL[MAJIbHO-D)KOHOMUYECKUX IPOIIECCOB HA COCTOSIHUE NMPUPOJHON M COLMAJIbHON
Cpenbl, OCO3HAaHMEM TJI00ATBHOTO XapakKTepa HSKOJOTMYECKHX Mpoldiem;
OpUEHTalMEll Ha MPUMEHEHUE MATEMaTHMYE€CKUX 3HAHUU JJI1 pElIeHUs 3ajad B
00J1aCTH OKPY’KAIOIIEH Cpeibl, ITTAHUPOBAHUS MOCTYIKOB U OLICHKU X BO3MOXKHBIX
MOCJIEACTBUM U OKPYKAIOIIEH CPEIBI.

[leHHOCTH HAYYHOTO TTO3HAHUS:

c(hOpMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM U  OOIIECTBEHHOM MpaKTUKH, [MOHUMaHUEM
MaTeMaTH4YeCKOM HayKu Kak cdepbl 4YeTOBEYECKOW JESTEIbHOCTH, JTaloB €&
pa3BUTUS W 3HAYUMOCTH ISl Pa3BUTHUS LIMBWIN3ALMU; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKA M MAaTEMATUYECKOM KYJIbTypOM Kak CpPEIACTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIECTBIATHh MPOEKTHYK) M HMCCIEAOBATENBCKYIO JESITENBHOCTh
WH]IUBUYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJabTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTO MpeaMera
«MaremMaTuka» XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAIIbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU
OelcmeUsIMU, YHUBEPCAIbHBIMU PecYISAMUBHbIMU OeUCTEULMU.

1) VHueepcanvnvie  no3naeamenvmwvle  Oelicmeus, obecnevyusaiom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOYECCO8 00yYarwuxcsa (0ceoeHue
Memo008  NO3HAHUSL — OKpyJcarnwe20  Mupa,  NpUMEHeHue  JI02UYEeCKUX,
UCce008amenbCKux onepayuti, ymeHut pabomams ¢ ungopmayueti).

ba3oBrienornueckueieiCTBHA

e BBUBJISATH U XapaKTEPU30BATh CYIIECTBEHHBIE MTPU3HAKM MATEMATHUYECKUX

OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY TMOHATUAMH, (OPMYIHPOBATH
ONpENEIICHUS]  TOHSATHM; YCTAaHABIWBATh CYIIECTBEHHBIM  IPHU3HAK
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KJ1acCU(pUKAllMU, OCHOBAaHUA IJii OOOOIIEHHS W CpPAaBHEHUS, KpUTEPUU
IPOBOJUMOIO aHAJIN3A;

BOCIIpUHUMATh, (opMynupoBaTh M  NpeoOpa3oBBIBATH  CYXKICHUS:
YTBEpAUTENbHbIE W OTpULIATEIbHbIC, €JUHUYHbIE, YacTHbIE M OOIUIHE;
YCIIOBHBIE;

BBISBIATh ~ MAare€MaTU4YECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3H U
npoTuBOpeuns B (pakTax, JaHHBIX, HAOJMIOJEHUSX U YTBEPKACHUSX;
npeagaraTb KpUTEPUH VISl BBISIBIICHHS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNI;
JeN1aTh BBIBOJIBI C MHCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUEHNH, YMO3aKIIOUEHUH 110 aHAJIOTUH;
POBOJIUTH CaMOCTOSITENIbHO JI0Ka3aTeJIbCTBA MaTeMaTUYECKUX
YTBEpPKAECHUN (IpsIMBbIE U OT IPOTHUBHOTO), BEICTpPAaUBaTh apryMEHTALUIO,
OPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXJECHHUS U BbIBOJIBI;

BbIOMpATh CMOCO0 pelieHuss y4eOHOW 3aaaud (CpaBHUBATH HECKOJIbKO
BapUaHTOB pEIIECHMs, BBHIOMPATh HamOoJiee MOIXOIAIUMNH C Y4ETOM
CaMOCTOATENILHO BBIJIETIEHHBIX KPUTEPHUEB).

basoBrlencceiieioBaTeIbCKUE IS HCTBUA

UCIIOJI30BaTh BOMPOCHI KAK MCCIIEIOBATENbCKUM MHCTPYMEHT IMO3HAHUS;
(GopMynHpoBaTh BOMPOCHL, (PUKCHUPYIONIME MPOTUBOpPEUHE, MNpodIEeMYy,
yCTaHABIMBaTh  UCKOMOE M  JaHHOe, (OpMHpPOBaTH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIUIO, MHEHUE;

MIPOBOJUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJEOBAHUE IO YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
o0BbeKTa, SABJICHMS, TPOLECCA, BBISBICHUIO 3aBUCHUMOCTEH  MEXKIY
00BEKTaMH, SIBJIICHUSMHU, IIPOIIECCAMU;

CaMOCTOSITETLHO (OPMYIUPOBATH 0OOOIIEHUS U BBIBOJBI MO pe3yJbTaTam
MIPOBENEHHOIO HAOIIOJEHUS, UCCIEIO0BAaHUS, OLIEHHBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIEHUN;

IIPOTHO3UPOBAaTh BO3MOYKHOE Pa3BUTUE MPOLECCA, a TAKXKE BbIABUIATH
MPEANOI0KEHNS O €r0 PA3BUTHUU B HOBBIX YCIOBHSIX.

Pabota ¢ napopmanmeii:

BBISIBIISATH Ne(UIIUTH HHGOPMAIINH, TAaHHBIX, HEOOXOAMMBIX JIJIs1 OTBETA HA
BOITPOC U IS PELLEHHUs 3a/1a4u;

BbIOMpaTh ~ MHPOPMAIMIO U3  HCTOYHUKOB  DPA3JIUYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBAaTh M MHTEPHPETUPOBATH MH(POPMAIUIO
Pa3TUYHBIX BUJOB U (POPM TIPEICTABIICHNUS,
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CTPYKTYpHpPOBaTh UH(POpPMAIHIO, TIPEACTABISITH €€ B pa3IMuHbIX (popmax,
WLUTIOCTPUPOBATH TpadUuecKy;
OIICHUBATh HaJEKHOCTD uHbOopMaIu o CaMOCTOSATEILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

Vuusepcanohvie  KOMMyHUKamueHwvle Oelicmeus,  obecneyugarom

CHOPMUPOBAHHOCIb COUUATIHBIX HABLIKOE 00YUAIOUUXCAL.
OO01ieHue:

BOCIIPUHUMATh U (POPMYIUPOBATH CYKJEHHSI B COOTBETCTBUU C YCIIOBUSIMU
U LEeJIsIMU OOLIEHMSI; ICHO, TOUHO, TPAMOTHO BBIPayKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PELICHUs
3aJ1a4l, KOMMEHTHPOBATh MOJYYEHHbIN pPE3yJIbTaT;

B X0 00CYXJAECHHUS 331aBaTh BOIIPOCHI IO CYILECTBY OOCYKIaeMON TEMBI,
npoOJIeMBl, pelIaeMoil 3aJ1auu, BbICKA3bIBaTh UJIEH, HALIEJICHHBIE HA ITOMCK
pELIEHUs; COMOCTABJIATh CBOM CYXJIEHHUS C CYXICHUSIMH JIPYrHX
YYaCTHUKOB JMANIOra, OOHAPYKMBATh Pa3IMYME U CXOJCTBO MO3UIUH; B
KOppEKTHOU (hopme hopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
OpEICTaBIsATh  pe3yjbTaThl  pelIeHUs  3aJaud,  OKCIIEPUMEHTA,
UCCIIeI0BAaHUS, MPOEKTAa; CAMOCTOSATEIBHO BEIOUPATh (POpMAT BBICTYILIICHUS
¢ y4€TOM 3aJ7a4 IPE3EHTALMHA U OCOOCHHOCTEN ayAUTOPUH.

CoTpyaHHUYECTBO:

MOHUMATh U UCIIOJIB30BaTh MIPEUMYIIECTBA KOMAHIHOW U WHIUBHUIYaTbHON
paboThl TPU pelIeHUH YYeOHBIX 3a]ay; MPUHUMATH 11€JIb COBMECTHOM
NEeSATeNTbHOCTH, IUIAHUPOBATh  OPTraHU3alMI0  COBMECTHOM  paboThl,
pacupenensaTh BUAbBl padOT, JOrOBapUBATHCS, OOCYKIATh MPOLECC U
pe3yabTat paboThl; 00001IaTh MHEHUS HECKOIBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (hopMax paboThl (00CYykK1eHHs, OOMEH MHEHU,
«MO3TOBBIC IITYPMbI» W UHBIC); BBINOJIHATH CBOIO YacTb palbOThl M
KOOPAUHUPOBATH CBOU JCHCTBUS C APYTUMH YJIE€HAMU KOMaH/Ibl; OLICHUBATh
KaueCcTBO CBOEr0 BKJaJa B OOMMA MPOAYKT IO  KPUTEPUSIM,
c(hOpMyYITUPOBAHHBIM Y9aCTHUKAMU B3aMOICHCTBHS.

3) Ynusepcanvuvie pezynamusnuie oeticmsus, obecneuusaiom hopmuposarie
CMBLCIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranu3zanus:

COCTAaBJIATH TUTAH, AJITOPUTM PEIICHUS 3a7a9H, BEIOUPATh CIIOCO0 PEIIeHUs C

y4ETOM MMEIOITUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM WH(OpMaIuu.
CaMOKOHTPOJIb:
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e BIAQJETh HAaBbIKAMU TMO3HABATEIHLHON pe(dreKcMn Kak OCO3HAHUS
COBEpIIAEMBIX JIEWCTBUI M MBICIHUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJIS IPOIIecca U pe3yibTaTa
pelIeHrs: MaTeEMaTUYECKOM 3a1a4H;

e TMPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEUICHUH 3a]1a4H,
BHOCUTH KOPPEKTUBHI B JIEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSATEIHCTB,
JAHHBIX, HAWJCHHBIX OIMOOK, BHISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pE3yJIbTaTa I U YCJIOBHUSIM, OOBSICHSTH
OPUYUHBI JTOCTUKEHUSI WIM HEIOCTUKEHHS PE3yJIbTATOB JESITEIbHOCTH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDBI

OcBoeHne yueOHOTO Kypca «Anredpa U Havaila MaTEMaTHYECKOTO aHaIu3ay
Ha YpPOBHE CpeIHero ooImero o0pa3oBaHHs JOHKHO 00E€CIeYMBaTh JOCTHXKEHHUE
CIEAYIONIMX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOR:

10 KIIACC

Yucja v BLIYUCTICHUS

OnepupoBaTh TMOHATUAMH: paAlUOHAIBHOE U JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAsI U IECATUYHAs IPOOb, MPOIEHTHI.

Beimonuate  apudmervyeckue — omnepanMu ¢ palMOHAJbHBIMU U
JICUCTBUTEIILHBIMH YHCJIAMH.

BrinonHats npuOImKEHHBIE BBIYUCICHHUS, UCTIONIB3YS MpaBUiia OKPYTIEHUS,
nenaTh IPUKUIKY U OLICHKY PEe3yIbTaTa BHIYMCICHUM.

OnepupoBaTh MOHATUSIMHU: CTENEHb C IIEJBIM IOKa3aTelIeM; CTaHJapTHas
dopma 3amucu JCHUCTBUTENILHOTO YHWCIA, KOPEHb HATypajdbHOW CTEIECHU,
UCIIOIb30BaTh MOJIXOAILYI0 (POPMY 3alUCH ACUCTBUTEIbHBIX YHUCEI IJIsl PEIICHUS
MPaKTUYECKUX 3aJ1a4 U MPEACTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSIMU: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJIBLHOTO YIJIA;
UCIIOJIB30BaTh 3aMMHMCh IPOU3BOJIBLHOTO yTrila 4epe3 OOpaTHbIC TPUTOHOMETPUUYECKHE
byHKIHH.

YpaBHeHUs] U HEPABEHCTBA

OnepupoBaTh MOHATUSIMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO; ILEJIOE,
palMoOHANILHOE, UPPAIMOHATIBLHOE YPaBHEHUE, HEPABEHCTBO,; TPUTOHOMETPUUYECKOE
YpaBHEHUE;
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BoinmonusaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAKEHUN U peniarhb
TPUTOHOMETPUYECKUE YPABHEHUS.

BoimmonusaTe npeoOpa3oBaHMs LEIbIX, PAlMOHAIBHBIX W HPpallMOHAIbHBIX
BBIPAKECHUN U PeIIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAJIBHBIX U UPPALMOHAIBHBIX
YPaBHEHU U HEPABEHCTB.

IIpuMeHATh ypaBHEHUSA U HEPABEHCTBA JJI PELICHUS MAaTEMAaTHUYECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U PEAIbHOU KU3HH.

MonenupoBaTh peajbHble CUTyalldd Ha S3bIKE€ anredpbl, COCTABIATH
BBIPQKCHUSI, YPaBHEHUs, HEPABEHCTBA IO YCIOBHUIO 3aJayd, MCCIEI0BaTh
OCTPOEHHBIE MOJIEJIH C UCIIOJIHb30BAHUEM alllapaTa ajireopsbl.

DyHKUMU U TPaPUKH

OnepupoBath MOHATUAMH: (YHKIMSA, CIIOCOOBI 3a/aHusd (PYHKIIMH, 001acTh
ONpeJeIeHUs] U MHOXKECTBO 3HaueHM (PyHKIuH, Tpaduk (yHKUHUHU, B3AUMHO
obpartHbie (DYHKITUH.

OnepupoBath NOHATUSAMU: YETHOCTb U HEYETHOCTD (PYHKIMH, HYJIH (DYHKIIUH,
IPOMEKYTKHU 3HAKOITOCTOSTHCTBA.

Ncnonb3oBathk rpaduku GyHKIMMA 1S pellIeHUs] ypaBHEHUH.

Crpoutb M uuTath rpaduku TUHEHHON (QPYHKIMHU, KBAAPATUUYHON (DYHKIIUH,
CTENEHHOW (PYHKIIMH C LIeJIbIM MOKa3aTesIeM.

Ucnonv3oBate rpaduku ¢GyHKIME JUIsT  UCCIEAOBaHUS TMPOLIECCOB U
3aBUCUMOCTEN MpHU PEHICHUH 3a/ady U3 JPYruX y4eOHBIX MPEIMETOB U pealbHOU
KU3HU; BbIpaXaTh (hOpMyrIamMu 3aBUCUMOCTH MEK]y BEJIMYMHAMHU.

Hayaja MaTeMaTH4eCcKOro aHajaus3a

OnepupoBaTh MOHATUSMHU: MOCJIEIOBATEIbHOCTh, apudmeTnyeckas H
FEOMETPUYECKAs IPOTPECCHUMN.

OnepupoBarth MOHATUSAMU: OECKOHEUHO YOBIBAaIOIIasl TIE€OMETPUUYECKAs
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH r€OMETPHUECKOU MPOTrPECCUU.

3azmaBarh MOCIEAOBATEILHOCTH PAa3IMYHBIMU CIIOCOOAMU.

Hcnonp30BaTh CBOMCTBA NOCIEAOBATENBHOCTEN U ITPOTPECCUM I PELICHUS
peanbHBIX 3a/1a4 IPUKIIAIHOTO XapakTepa.

MHokecTBa H JIOTHKA

OnepupoBath NOHATUSMU: MHOXECTBO, ONIEpalluy HaJl MHOKECTBAMHU.

Hcenonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Uil ONMCAHUS PEAIbHBIX
IPOLIECCOB U SIBJICHUI, IPU PELIEHUH 3a]1a4 U3 APYTUX y4EOHBIX IPEIMETOB.

OnepupoBatb HNOHATUAMMU: ONpEEIICHHE, Teopema, CIEACTBUE,
JIOKa3aTeNbCTBO.

11 KJIACC

Onepatop 3710 000 "KomnaHus "TeH3op"

[JOKYMEHT NMOAMNWCAH 3MEKTPOHHOW MOANMUCHIO
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Yuciia v BbIYMCICHUS

OnepupoBaTh MOHATHUSMU: HATypPAJIbHOE, ILEJNOE YHCIO; HCIOJIb30BaTh
NPU3HAKKA JIEJMMOCTH LIENIBIX YUCEN, PA3JI0)KEHUE YMCIIa HA MPOCThIE MHOKUTEIN
JUISL pELLICHUS 3a/1a4.

OneprpoBaTh MOHATUEM: CTEIIEHB C PALIMOHAIBHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATUSIMU: Jorapu(dm uuciia, JECATUYHBIE U HATypalbHbIC
JA0Tapu(pMBI.

YpaBHEHUA U HEPABEHCTBA

[IpumeHsATh CBOMCTBa CTENEHW I [peoOpa3oBaHUs  BbIPAKEHUM;
ONEPUPOBATh MOHATUSAMM: IMOKA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO; pELIaTh
OCHOBHBIE THUIIbI ITOKA3aTEIbHBIX YPABHCHUN U HEPABEHCTB.

BoimonusaTe  mpeoOpa3zoBaHUS  BBIPRKECHHH, COJACPXKAIIMX JIOTapU(MBI,
OTIepUPOBATh MOHATUAMU: JOrapu(pMUUecKoe ypaBHEHHUE U HEPABEHCTBO; PEIIaTh
OCHOBHBIC THIIBI JIOTAPU(MHUUECKIX YPAaBHECHUI 1 HEPABEHCTB.

Haxonuts pemeHust npocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUAMH: CHUCTEMA JIMHEHHBIX ypaBHEHUW U €€ pEIICHUE;
VCIIOJIB30BAaTh CUCTEMY JIMHEUHBIX YPABHEHHUH ISl PELICHUS MTPAKTUYECKUX 3a1a4.

Haxonute pemieHuss NpoCTEUIINX CUCTEM M COBOKYIHOCTEM PalMOHAIBHBIX
YPaBHEHUN U HEPABEHCTB.

MopenupoBaTh pealibHbIE CUTyallid Ha S3bIKE aure0pbl, COCTABISTH
BBIPQKCHUS, YPABHEHHUs, HEPABEHCTBA M CHUCTEMbI [0 YCJIOBHIO 3aJa4H,
UCCJIeIOBATh MOCTPOEHHBIE MOJICIIH C UCITIOIh30BAaHUEM alllapaTa ajreopsl.

DOyHKUMU U TPaPUKH

OnepupoBaTh  MOHATUSAMU: TMepUoANYEcKas  (QYHKIUS, MPOMEXKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH DOKCTpemMyma (QyHKIHHM, HauOoIbliee U
HauMeEHbIllee 3HayeHuss GYHKIUU Ha TPOMEXKYTKE;, HCIOIb30BaTh WX JUIs
UCCleI0BaHus PYHKIINH, 3aJJaHHOU rpauKOM.

OnepupoBarh MOHATUAMH: TpaUKU TMOKA3aTEIbHOU, JOrapupMUUYECKOU U
TPUTOHOMETPUYECKUX (PYHKIUH; M300paxaTh UX Ha KOOPAMHATHOW MIIOCKOCTH U
UCIIOJIb30BaTh JJIsl PEIICHHS] YPABHEHU U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM TUIOCKOCTH TpaUKy JTMHEHHBIX YPAaBHEHUN U
WCIIOJIb30BaTh UX I PELICHUS] CUCTEMBI JIMHENHBIX YPAaBHEHUI.

Ucnonb3oBath rpaduku (QyHKUUNA JUIsi  UCCIEAOBAaHMS TPOLECCOB U
3aBUCUMOCTEH U3 APYTUX y4E€OHBIX JUCIUTUIUH.

Havana MaTeMaTH4eCcKOro aHajamu3a

Onepatop 3710 000 "KomnaHus "TeH3op"
JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO
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OnepupoBaTh MOHATUSIMH: HEMPEPbIBHASL (DYHKIIUS; TPOU3BOAHAS (DYHKIINU;
UCIIOJIb30BaTh TEOMETPUUCCKUN U (PU3UUYECKHUI CMBICI TPOU3BOTHOM JIJISl peIICHUS
3a7ad4.

HaxonuTe mpon3BoHbIE 2JIEMEHTAPHBIX (PYHKIIUHN, BEIYUCIATH TPOU3BOIHBIE
CYMMBI, TPOU3BECHUS, YaCTHOTO (DYHKIIHIA.

Hcnonb3oBaTh MPOU3BOAHYIO JJIs UCCIIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSITh Pe3yJIbTaThl HCCIIEOBAHUS K TOCTPOCHHUIO TpaduKOB.

Hcnonb30BaTh NPOU3BOAHYIO JUISI HAXOXKJICHUS HAWIIYUIIETO PELICHUS B
MPUKJIAJIHBIX, B TOM YHCJI€ COUUATIBHO-P)KOHOMHYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSMHU: TepBOOOpa3Hass W  MHTErpall; IOHUMATh
reoMeTpUYeCKUi U U3HUECKHUI CMBICT UHTETpaa.

Haxonute nepBooOpa3Hbie 3JIeMEHTApHBIX (DYHKIIHIA; BBIYUCISATh MHTErPal 10
dbopmyne Herorona—JleiiGHuna.

Pemate nmpuknanHele 3aadd, B TOM YHUCJIE COUUAIBHO-3KOHOMHYECKOTO M
(du3znuecKkoro xapakrepa, CpecTBaM1U MaTEMAaTUYECKOTO aHAJU3A.

Onepatop 3710 000 "KomnaHus "TeH3op"
JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO

KyxHuHa Bepa AnexcaHapoBHa
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10 KJIACC
N KoimnuecTBouacoB DJIeKTPOHHbIE
II/-I[ HaumeHoBaHuMepa3aeioB U TEMIPOTrPaMMbI B Konrtpo | Ilpaktu | (uudposbie)
cero JIbHBIE yeckuep | oO0pasoBaTe/IbHbIEpecypc
padoThl | a00TBHI bl
1 MHoecTBa paliOHaJIbHbIX U JECHCTBUTEIbHBIX YHCEIL. 14 1 bub6nmnoreka [JOK
ParmonansHbleypaBHEHHS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
2 o ad CreneHns c 11e oKasarese 6 bubmioreia HOK
YHIIIH H TPAUIH. LICLICHD € IIIbIM HoKasaTeem https://m.edsoo.ru/1568aba3
3 ApupmMeTnuecKkrii KOpeHb N—Oi CTETICHH. 18 1 bubmuoreka [JOK
WppanmoHanbHbICypaBHEHUS 1 HEPABCHCTBA https://m.edsoo.ru/1568aba3
b K
4 dopMynBITpUTOHOMETpUH. T pUTOHOMETPUYECKUEYPABHEHUS 22 1 hggg:lfl(;:éezas,(]iﬁu /1568aba3
5} [TocnenoBarensHOC orpecc 3) bubmoreta [IOK
JI€IOBATEIILHOCTH U TIPOT uu
A POrp https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, 0600IIeHNE, CHCTEeMAaTH3AIIUSI3HAHUN 3 1 bubmmorexa LIOK
P ’ B ’ t https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0

[IOKYMEHT MOATMWUCAH 3/TEKTPOHHOI NOANMUCHIO
«CpepHsasa O6weobpasoBaTtenbHas LLkona N22» r.Cumcpeponons, MBOY, 22.10.26 09:36 (MSK)
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Onepatop 340 000 "KomnaHus "TeHzop" —

MpocTras noanucb



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

18

11 KJIACC
Ne KoimuecTBouacoB DJIEeKTPOHHbIE
HaumenoBanuepasiesioB u
n/n (undposrbie) odpa3o-
TeMIIpOrpaMMbl Bcero | Kontpoabnsiepaborsl | IIpakTnyeckuepadborsl
BaTeJIbHbIE Pecypchl
1 [ToBTOpenue, 06001IeHNE, 4 1 bubnuoreka [JOK
cUCTEMATU3ALMA3HAHWI https://m.edsoo.ru/fl11c4afd
CreneHs ¢ paroHaIbHBIM
) g)oxz:,a;zneM. IToka3arenrHas ” . Butmorexa LIOK
YHICTHDL https://m.edsoo.ru/f11c4afd
[Toka3arenbHbICypaBHEHUS U
HEpaBEHCTBA
5 nmiumscons somoman | 14 ) uGmorexa LIOK
P P https://m.edsoo.ru/fl1c4afd
HEpaBEHCTBA
A TpHr(;I({bon;[(eTquGCKHe byHKIMU U o . Bubmorexa [[OK
uxr HNKHA.
P https://m.edsoo.ru/fl11c4afd
TpuroHoMeTpuyeCKHEHEPABEHCTBA
5 [IpouszBoanas. 24 1 Bbubnuoreka [JOK
[TprMeHEHHETPON3BOIHOM https://m.edsoo.ru/fl1c4afd
6 VIHTerDas 1 ero oHe 10 1 bubnuoreka [JOK
HTCT n CTOIIPUMCHCHU A
p P https://m.edsoo.ru/fl1c4afd
7 . bubnnoreka [HOK
C 17 1
HCTEMBIYPaBHCHIH https://m.edsoo.ru/fl11c4afd
8 HarypanbpHble U niensieunciia 4 bubmorexa [TOK
M H https://m.edsoo.ru/fl1c4afd
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9 IToBTOpenue, 0600ImIEeHNE, 7 1 bubmmoreka [TOK
CHCTEMAaTU3alAI3HAHU I https://m.edsoo.ru/fl1c4afd
O011ee KOMUYECTBO YaCOB 110 MPOrpaMMe 102 8 0

JIOKYMEHT MOZAMNUCAH /IEKTPOHHOM MOAMMUCHIO
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INPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kox npo- .
IIpoBepsieMble MpeAMeTHBIE Pe3YIbTATHI 0CBOEHHUSI OCHOBHOM
BEPHEMOTO 0o0pa3oBaTeJibHOI MPOIrPaMMBbI CPpeIHEro 001ero 00pa3oBaHus
pe3yJbTaTa
1 Yucna u BBIYMCTICHUSA
11 OnepupoBaTh MOHATUSMU: PAIMOHAIBHOE U JIEUCTBUTEIBHOE YUCIIO,
' OOBIKHOBEHHAS U JIECATUYHAS APOOb, MPOICHTHI
12 BrImonHITh apudMeTHIecKue onepaiuy ¢ paiuoHaTbHBIMU U
' JEHCTBUTEILHBIMHU YACIIAMU
13 BoInonHITh NpuOAMKEHHBIC BHIYUCICHHUS, UCTIONb3Ys MPaBHIIa
' OKPYTJICHHUS, JIeNaTh MPUKUAKY U OIEHKY PEe3yJIbTaTa BIYUCICHUIN
OnepupoBaTh MOHATUSAMU: CTETIEHD C LIEJIBIM MTOKa3aTeIeM,
cTaHjapTHasi opMma 3amucy JeHCTBUTEIHLHOTO YUCTIA, KOPEHD
1.4 HaTypaJIbHOM CTETNIEHU; UCTIOJIb30BaTh MOIXOIAIIYI0 (PopMy 3amucu
JNENCTBUTEIBHBIX YUCEI JUISl pEeLIEHUs TPAKTUYECKUX 3a1a4d U
MIPEICTABIICHUS TAHHBIX
OmnepupoBaTh MOHATUSIMU: CHHYC, KOCHHYC W TAHTE€HC TTPOU3BOJIBHOTO
1.5 yTJla; UCTI0JIb30BaTh 3aMKCh MPOU3BOJILHOTO yTiia Yepe3 0OpaTHbIC
TPUTOHOMETPUUYECKHE PYHKITUU
2 VYpaBHEHUS 1 HEPABEHCTBA
OnepupoBaTh MOHATUSMHA: TOXKIACCTBO, YpaBHEHUE, HEPABEHCTRBO,
2.1 1eJI0€, pallMOHAIbHOE, UPPAllUOHATIBHOE YPaBHEHUE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHUE
59 BrImotHSITh peoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKCHUN U
' penaTh TPUTOHOMETPUIECKUE YPABHCHHUS
BBITIONTHSTE TipeoOpa3oBaHus 1EbIX, PAIIMOHATBHBIX U
2.3 UPPALMOHATBHBIX BHIPAKEHUM U pEIaTh OCHOBHBIE TUIIBI IENbIX,
paIlMOHAIBHBIX ¥ UPPAIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB
24 [TpumeHsATs ypaBHEHUS U HEPABCHCTBA IS PEIICHUS MATEMATHICCKUX

3a/1a4 1 3a7a4 U3 pa3InyHbIX 00JacTell HAYKU U peaIbHOM KU3HU

Onepatop 340 000 "KomnaHus "TeHsop"
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MonenupoBaTh peaqbHbIE CUTYaIlUN Ha S3BIKE aJIreOpbl, COCTABIISATh
BBIPQKCHUS, YPABHEHHUSI, HEPABEHCTBA 110 YCJIOBUIO 33/1a4H,

25 UCCIIEIOBATh MOCTPOCHHBIE MOJICNIU C HCIIOIh30BAaHUEM alllapara
anreopbl
3 OyHKIIUK U TpadUuKu
OnepupoBaTh MOHATUSAMU: PYHKIHUS, CHOCOOBI 3adaHUs (QYHKIUH,
3.1 00J1aCTh ONpPEENICHHUS] 1 MHOXKECTBO 3HaYeHUM (HyHKIUHU, Tpaduk
GbyHKIIMH, B3aUMHO 00paTHBIC (PYHKIIUH
3.9 OnepupoBaTh MOHATUSAMU: YETHOCTh M HEUETHOCTh QYHKITUHU, HYJIN
' (GYHKITUY, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA
3.3 Ncnons3oBaTh rpaduku GyHKIMHN 1 pelieHus] ypaBHEHUN
3.4 Crtpoutb 1 yuTaTh rpaduKu JMHEHHON (DYHKITNHN, KBAIPATHIHOMN
' byHKIMH, CTENEHHON (QYHKIIUH C LIETIBIM MTOKa3aTeIeM
Ncnonw3oBaTh rpaduku GyHKIUN AJ1 KCCIIEA0BAHUS MTPOIECCOB U
35 3aBUCUMOCTEH MPU PEIICHUH 3a/1a4 U3 JIPYTUX YYEOHBIX MPEIMETOB U
' peanbHOM KU3HU, BBIpAXaTh (OPMYJIaMU 3aBUCUMOCTH MEXKIY
BEITUYMHAMU
4 Hauana maremMaTndeckoro aHaamsa
41 OnepupoBath NOHIATUIAMHU: [TOCIEIOBATEILHOCTD, apU(PMETUYECKAS U
' reoMeTpuyecKasl Iporpeccuu
OmnepupoBaTh MOHATUAMH: OECKOHEUHO YOBIBAOIIAsl TeOMETpUYECKast
4.2 nporpeccusi, cyMma 0€CKOHEYHO YOBbIBaIOIIEH T€OMETPUUECKOMN
POrpeccuut
4.3 3amaBath MOCIEAOBATEILHOCTH PA3TMYHBIMU CITOCOOAMU
44 Hcnonb30BaTh CBOMCTBA NOCIEA0BATEILHOCTEN U IIPOTPECCUN [T
' peleHus pealbHBIX 3a7ad MPUKIATHOTO XapaKTepa
3) MHo»xecTBa U JIOTUKA
5.1 OmnepupoBaTh MOHITUAMH: MHOXKECTBO, ONIEPAIIMH HAJ] MHO)KECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Jyisi ONUCaHUs
5.2 peaNbHBIX MIPOIIECCOB U SIBICHUH, TIPU PEIICHUH 33724 U3 IPYTUX
y4eOHBIX MPEIMETOB
5.3 OmnepupoBaTh MOHITUSIMH: OTIPE/ICIICHNE, TEOPEMa, CIICIICTBUE,

JOKa3aTCIbCTBO

Onepatop 340 000 "KomnaHus "TeHsop"
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11 KIIACC
Kox npo- .
IIpoBepsieMble npeIMeTHBIE Pe3yJbTATHI OCBOCHHUS OCHOBHOM
BEPHEMOTO o0pa3oBaTeIbHOM MPOTrPAMMBI CPeIHero 0011ero 00pa3oBaHus
pe3yJabTara
1 Uucna v BBIUUCIEHUSA
OnepupoBaTh NOHATHAMU: HATYPaAJIbHOE, LEJIOE YHUCIIO; UCTIOJIb30BATh
1.1 IIPU3HAKU JEJIMMOCTH LEJIbIX YUCEN, PA3JIOKEHUE YUCIIA HA IIPOCTHIE
MHOYKUTEJH JJIsl PELICHUs 3a/1a4
1.2 OnepupoBaTh MOHATUEM: CTENIEHD C PALIMOHAIBHBIM [IOKA3aTeIeM
13 OnepupoBatTh MOHATUSAMU: JJOrapudM YUcia, 1eCATUYHBIE U
' HaTypajibHbIE JIOTapU(MBbI
2 VYpaBHEHUS 1 HEPABEHCTBA
[IpumeHsTh CBOMCTBA CTENEHU I MPEe0OPa30BAHUS BbIPAKEHUM,
2.1 OIEpPUPOBATH NTOHATUSAMMU: ITIOKA3ATEIILHOE YPABHEHUE U HEPABEHCTBO;
pelIaTb OCHOBHBIE TUIIBI ITOKA3aTEbHBIX YPABHEHUN U HEPABEHCTB
BrimonasaTe mpeoOpa3zoBaHus BRIPAXKEHUIA, COACPKAIINX JIOTapU(PMBI,
59 OIEepUPOBaTh NOHATHIMMU: JIOTApUPMUUECKOE YpaBHEHUE U
' HEPaBEHCTBO; PeIllaTh OCHOBHBIE THUIIBbI JIOTApUPMUUECKUX YPaBHEHUN
Y HEPABEHCTB
2.3 Haxoauts pemenus mpocTenmx TPUroHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh NOHATHAMU: CUCTEMA JIMHENHBIX YPABHEHUH U €€
2.4 pELIEeHUE; UCII0JIb30BaTh CUCTEMY JIMHEUHBIX YPABHEHUH IS
pELICHUS NMPAKTUYECKUX 3a1a4
95 Haxoaute pemenns npoCTENINX CUCTEM U COBOKYITHOCTEN
' palMOHAJIbHBIX YPABHEHUI U HEPABEHCTB
MopenupoBaTh peajgbHbIE CUTYallUU Ha SI3bIKE aJIreOpbl, COCTABIISATh
26 BBIPAXXEHUs, YPABHEHM1, HEPABEHCTBA U CUCTEMBI 110 YCIIOBUIO
3a/1a4, UCCIIEIOBATh IIOCTPOCHHBIE MOJEIIH C UCIIOJIb30BAHUEM
amnmapara anreopsl
3 OyHKIMHU U TpaduKu
31 OnepupoBath NOHIATUAMHU: IEPHOIUYECKAs] PYHKIMS, TPOMEKYTKH

MOHOTOHHOCTH (DYHKITUH, TOYKH SIKCTpeMyMa (QYHKIIUU, HauOoJIbIIee

Onepatop 340 000 "KomnaHus "TeHsop"
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Y HauMEHbIIee 3HaUYeHNs (PYHKIMH HA POMEXKYTKE; UCIOJIb30BaTh X
JUISl McclieioBaHus (DYHKIIMH, 3aIaHHOU TpapuKoM

OnepupoBath MOHATUSAMU: TPAdUKH TOKA3ATEIHHOM,
Jorapu(MUYECKON U TPUTOHOMETPUUYECKUX (DYHKIINIA; M300paxaTh UX

32 Ha KOOPJAMHATHOM INTOCKOCTH U MCIOJb30BATh JIJISl PEIICHHUS
YpPaBHEHUN U HEPABEHCTB
N300paxkaTh Ha KOOPAMHATHOMN TIOCKOCTU IpaUKU TUHEHHBIX
3.3 YPaBHEHMH U MCIIOJIb30BATh UX JJI PELICHUS CUCTEMBI JIMHEHHBIX
YpaBHECHUU
34 Hcnonws3oBath rpaduku GyHKIUHN 1715 HCCIEA0BaHUS MTPOLECCOB U
' 3aBUCUMOCTEN U3 IPYTUX YYEOHBIX AUCLUIUINH
4 Hayaya MaremMaTrueckoro aHaimsa
OnepupoBaTh NOHIATUAMU: HEMIPEPhIBHAS (PYHKIIHS, TPOU3BOIHAS
4.1 (YHKUUU; UCIIOIb30BAaTh FEOMETPUUYECKUN U (PU3NUECKUN CMBICI
MPOU3BOAHOM JUISl PELICHUS 3a7a4
49 HaxoauTth npon3BoIHbIE 371EMEHTAPHBIX (PYHKIIUHA, BEIUUCIATH
' IPOU3BOHBIE CYMMBI, IPOU3BEIACHUSI, YACTHOT'O (DYHKIHUIA
Hcnonb30BaTh TPOU3BOIHYIO ISl HCCIIENOBaHUS (DYHKIIMU HA
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSTh PE3yJIbTaThl UCCIEIOBAHUS
K IIOCTPOEHHUIO IPaUKOB
44 Hcnonb30BaTh TPOU3BOIHYIO JUISI HAXOKICHHS HAWITYYILIErO pEeHIeHUs
' B IIPUKJIAJHBIX, B TOM YUCJIE COLMATbHO-3KOHOMUYECKHX, 3a/1adax
45 OnepupoBath NOHATUAMHU: IEPBOOOPA3HAS U UHTErPal; IOHUMATh
' reOMETPUYECKUI U (PU3NUECKUI CMBICI HHTETpaJIa
46 Haxoaute nepBooOpa3Hbie 3IeMEHTAPHBIX (YHKIIHM, BHIYUCIISATH
' uHTerpain no gopmyne Herotona — Jleitbnuma
Pemate npukiaaHsle 3a/1a4, B TOM YUCJIE COLUAIBHO-
4.7 HKOHOMHYECKOTO ¥ (PU3UYECKOTO XapaKTepa, CPEACTBAMU

MAaTEMAaTHYCCKOI'O aHaJIn3a
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INPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJTACC
Koxa| IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Uucna v BEIYUCICHUS
PaunonanbHbie ynciaa. OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, IPOLIEHTHI,
OECKOHEUYHbIE IEPHOUUECKUE ApoOH. ApudMeTHUecKue ornepauuu ¢
1.1 | pauroHaIbHBIMU YHCIAMHU, TPEOOPA30BAHUS YUCIOBBIX BHIPAKEHUMH.
[Tpumenenue Apooeii U MPOLIEHTOB IS PEIICHUs] PUKIIAIHBIX 3a/1a4 U3
PA3JIUYHBIX OTPACIIEN 3HAHUN U pEaTbHOM KU3HU
JelictBurenbHble yncia. PanronanbHble 1 HppAallMOHAIBHBIC YHCIIA.
19 ApudmMernueckre onepanuu ¢ IeUCTBUTENbHBIMU YucHaMu. [IpubnnxEéHnbie
' BBIYMCJIEHUS, IPABWIIA OKPYTJICHUS, IPUKHUJIKA U OLIEHKA PE3yJIbTaTa
BBIUMCJICHUH
Crenienb ¢ 1ienbpiM nokazatenem. CtannaptHas Gopma 3anvcu
13 NENCTBUTEIHHOTO uKciia. Mcronb3oBanue moaxo e (hopMbl 3armucH
' JNEUCTBUTENBHBIX YHCEIT JISl PEIICHUS MPAKTUUECKUX 3a]1a4y U MPEeACTaBICHUS
JAHHBIX
14 ApudmeTnueckuii KOpeHb HaTypaJIbHOU cTeNneHu. JIecTBuUs ¢
' apu(PMETUIECKUMU KOPHSIMHU HATypaJIbHOUN CTETICHH
15 CHHYyC, KOCHHYC W TAHT€HC YHCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCHHYC,
apPKTaHI€HC YUCIJIOBOTO apryMeHTa
2 YpaBHEHUSI U HEPABEHCTBA
2.1 | ToxxmecTBa U TOKIECTBEHHBIE TIPEOOPa30BaAHUS
59 [IpeoOpazoBaHre TPUTOHOMETPUUECKHUX BbIpakeHUH. OCHOBHbIE
' TPUTOHOMETPUYECKHUE (POPMYIIbI
53 YpaBHeHHE, KOPEHDb ypaBHEHUs. HepaBeHCTBO, penieHne HEpaBeHCTBA.
' MerTo1 HHTEPBAIOB
2.4 | Pemenue nemnbix ¥ IpoOHO-pallMOHATIBHBIX YPABHEHHUN U HEPABEHCTB
2.5 | Pemenue uppanuoHanbHBIX YPaBHEHUN U HEPABEHCTB
2.6 | PelieHue TpUrOHOMETPUYECKUX YPABHEHUM
57 [IpuMeHeHne ypaBHEHNH U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3314 U
' 3a]1a4 U3 Pa3IMYHbIX 00IACTe HAYKH U PEabHOU KU3HU
3 ®OyHKIIMU U rpadUuKu
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Oyuknus, crnocoos! 3ananus Gysakiuu. ['paduk pyHkimu. Bzanmao

3.1
oOpaTHble (QYHKLHMH
3. OO0nacTb onpeieneHns 1 MHOKECTBO 3HaueHui ¢pyHkiuu. Hynu pyHkuuu.
' [TpomexxyTku 3HaKoocToAHCTBA. YETHBIE U HEUETHBIE (PYHKIUU
33 CrenenHas QyHKIUS C HATypaJbHBIM U LETbIM MOKa3aTeneM. E€ cBolicTBa u
' rpaduk. CBoiicTBa U rpauK KOpHS N-Oi CTENEeHU
3.4 Tpuronomerpryeckast OKpy>KHOCTb, OIPEJIEIEHIUE TPUTOHOMETPUYECKUX
' (GYHKIMIA YUCIIOBOTO apryMeHTa
4 Hauyana mareMaTu4ecKkoro aHaiansa
41 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/IaHUS TIOCIEA0BATENbHOCTEH.

MOHOTOHHBIC IIOCJICA0BATCIbHOCTH

Apudmernyeckas 1 reomeTpuyeckas nporpeccun. beckoneuHo yObiBaromas
reoMmerpuueckas rnporpeccusi. Cymma 6eCKOHEYHO yObIBarOIIEH

4.2 | reomerpuyeckoi nporpeccun. Popmysa CIOKHBIX MPOLIEHTOB.
Hcnonp30BaHuE NPOTPECCUM JUIsl PEIIEHNS PeAsIbHBIX 3a]1a4 MPUKIAHOTO
Xapakrepa

5 MHOXecTBa U JIOTUKA

MHOk€eCTBO, onepaiy HaJl MHOXKeCcTBaMu. J{uarpammel Jitnepa — BenHa.
51 [IpruMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO anmnapara Jijisl ONMCaHUs
' peabHBIX MPOIIECCOB U SBJICHUMN, TPU PEUICHUU 3a7]a4 U3 IPYTUX yUSOHBIX

MPEeAMETOB

5.2 | Onpenenenue, TeopemMa, CIeJCTBUE, I0Ka3aTeIbCTBO

11 KIIACC

K IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
on

1 Yucna v BEIYUCIIEHUS

1.1 | HarypanbHbie u nenblie yncna. [IpusHaku qe1uMoCcTy HENbIX Yuces

1.2 CreneHs ¢ PallrOHAJIbHBIM ITOKA3aTCJICM. CBoiicTBa cTeneHU

1.3 | Jlorapudm uucna. JlecssTuaHbie M HATYpaIbHBIC TOTApU(MBI

2 YpaBHEHUS U HEPABEHCTBA

2.1 | [IpeoOpa3oBaHue BEIPAKEHHM, COACPIKAITUX JTOTAPU(HMBbI
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[IpeoOpazoBaHue BBIPAKEHUI, COIEPKAITUX CTENEHU C PAllMOHAIILHBIM

2.2
IIOKa3aTeIeM
2.3 | [Ipumepsbl TPUrOHOMETPUUYECKUX HEPABEHCTB
2.4 | Tloka3aTtenpHble YpaBHEHHUS U HEPABEHCTBA
2.5 | Jlorapudpmuyeckrue ypaBHEHUS U HEPABEHCTBA
26 Cuctembl JIMHEMHBIX ypaBHEHHU. Pelienrne npukiaaHbixX 3a/1a4 ¢ IOMONIBIO
' CUCTEMBI JIUHEWHBIX YPABHEHUN
2.7 | CucteMbl U COBOKYITHOCTH PAllMOHAJILHBIX YPABHEHUI U HEPABEHCTB
58 [IpuMeHeHne ypaBHEHNN, CUCTEM U HEPABEHCTB K PELIEHUIO0 MAaTEMATUYECKUX
' 3a]1a4 1 337a4 U3 pa3IMyHbIX 00JacTell HAYKU U pealIbHOM KU3HU
3 OyHKIMU U rpadUuKu
Oyuknus. [lepuognueckue pyakuun. [I[pomexyTkrm MOHOTOHHOCTH
3.1 | ¢pynkuun. Makcumymbl 1 MUHUMYMBI pyHKInU. Hanbonbiee 1 HauMeHblee
3HaYeHHe (PyHKIMU Ha POMEKYTKE
3.2 | Tpuronomerpudeckue GyHKIINH, ©X CBOMCTBA U rpad)uKu
3.3 | [lokazarenbHas u morapudmuydeckast GyHKIIUN, UX CBOWCTBA U TpauKu
3.4 Hcnonb3oBanue rpadgukoB GyHKUUN ISl pelICHUs] YPaBHEHUHN U TMHEUHBIX
" | cucrem
Hcnonp3oBanue rpadukoB GyHKIHHA TSI HCCTIEAOBAHUS IPOIIECCOB U
3.5 | 3aBUCHMOCTEH, KOTOPBIE BO3HUKAIOT MIPH PEIICHUN 33]1a4 U3 IPYTHX yU4eOHBIX
MPEIMETOB U PEATTBHOM KU3HU
4 Hauana maTeMaTrueckoro aHajinsa
4.1 | HenpepsiBHble (hyHKIMH. MeTOA MHTEPBAJIOB AJIsl PEIICHUS] HEPABEHCTB
49 [IpousBosHas ¢pyHknuu. I'eoMmerpuueckuii u GU3NUECKUN CMBICIT
' IPOM3BOIHOM
43 [TpousBoaHbIE 35IeMEHTApHBIX (PyHKIMI. DOopMyIbl HAX0XKICHUS
' MIPOU3BOIHON CYMMBI, TPOU3BEACHUS U YACTHOTO (PYHKIIMIA
[TpumeHeHue TPOU3BOIHOM K UCCIIEA0BAHHIO (DYHKIIUI HA MOHOTOHHOCTh U
4.4 | skctpemymbl. HaxoxeHne HanOoIbIIero 1 HAUMEHBIIET0 3HaUCHUS

(GYHKITUU HA OTPE3Ke
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[IpuMeHeHne TPOU3BOIHOM ISl HAXOKICHHS HAUJTy4IIEero peleHus B

4.5 | npuKIagHBIX 3a7a4ax, sl ONpeiesIeHUs] CKOPOCTH Mpoliecca, 3aJJaHHOTO
dbopmyoi unu rpapukom

4.6 | [lepBooOpa3znas. Tabnuia nepBooOpa3HBIX

4.7 WuTerpan, ero reoMeTpuuecKuii 1 pu3nyeckuii cmpici. Beruncienue

uHTerpana no gpopmyne Herotona — JleiiOHuia
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ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
HHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Koxa npo-
BepPsieMOro
TpeOOBaHUs

IIpoBepsieMble TPeOOBAHUSA K NPEIMETHBLIM pPe3yJibTaTaM
OCBOCHHUS OCHOBHOM 00pa30BaTe/ibHOI MPOrPaMMBbI CPeIHEro
001ero odopazoBaHus

Bnanenue mMeToiaMu JOKa3aTenbCTB, aITOPUTMAMU PELICHUS 3a1a4;
yMeHue GOpMYIUpPOBATh U ONIEPUPOBATH MOHATUSAMU: ONIPEIETIECHUE,
aKcuoMa, TeopeMa, CJIeJICTBUE, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO,
paBHOCWIbHBIE (POPMYITUPOBKU; IPUMEHSTH UX; YMEHHE
dbopmynrpoBaTh 00paTHOE U MPOTUBOMOJI0XKHOE YTBEPXKICHUE,
OPUBOAUTH TPUMEPHI U KOHTPIIPUMEPHI, KCII0JIb30BATh METO/T
MaTeMaTU4YeCKOW MHIYKINH; TPOBOJAUTH JOKA3aTEIbHbIE
paccyKAeHus IPU PEUICHUH 3a/1a4, OLIEHUBAThH JJOTHUECKYIO
MPAaBWIBHOCTh PACCYXK/JECHU; YMEHHUE ONIEPUPOBATH OHSATUAMMU:
MHOKECTBO, ITOJIMHOKECTBO, ONEpALlX HAJl MHOKECTBAMH; YMEHHE
UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapart AJis ONUCaHUs
peanbHBIX MPOLIECCOB U SIBJICHUI U IPU PEUICHUH 337a4, B TOM YHCIIe
U3 IPpYruxX y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHIATUSIMU:
rpad, cBsi3HbIHN Tpad, AepeBo, UK, Tpad Ha MJIOCKOCTH; YMEHHUE
3a/laBaTh U OMUCKHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMU;
MCITIOJIB30BaTh Tpadbl IPH peIIeHUH 33124

YMeHune onepupoBaTh NOHATUSAMU: HATYPaJIbHOE YUCIIO, LIET0e
YHCJIO, CTENEHb C LIeJIbIM NT0Ka3aTeseM, KOpeHb HaTypaJbHOU
CTETEHH, CTETEHb C pAallMOHATIbHBIM IMOKA3aTENIEM, CTEIIEHD C
JNEeMCTBUTEIbHBIM [TOKA3aTesIeM, Jorapudm 4ucia, CUHyC, KOCUHYC U
TAHI'€HC MPOU3BOJBHOIO YMCIIA, OCTATOK 110 MOJYJIIO, PALIHOHAIBHOE
YKCJIO, UPPALMOHAIBHOE YUCII0, MHOXKECTBA HATYPAJIBHBIX, LIEJIBIX,
palMOHAIBHBIX, IEHCTBUTEIbHBIX YUCE; YMEHHE UCIIOIb30BATh
IIPU3HAKH JIETUMOCTH, HAUMEHbBIINN OOIINUNA IETUTENb U
HauMMeHbllIee 001ee KpaTHOE, aNropuT™ EBKIIMIA TP pelIeHUun
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIUOHHBIMU CUCTEMAMU
CUMCJICHHSI; YMEHUE BBITIOJIHSTH BBIUMCIEHUE 3HAYECHUN U
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npeoOpazoBaHus BEIPAXKEHHUI CO CTETIEHAMH U JIoTapupMamu,
npeoOpa3oBaHusl IPOOHO-PAIMOHAIIBHBIX BBIPAXKEHUM; YMEHUE
OMEepUPOBaTh MOHITUIMU: TIOCIEI0BATENBHOCTD, apu(hMEeTUYECKAS
nporpeccusi, reoMeTprueckas mporpeccusi, 0eCKOHEYHO yObIBaOIIAsl
reoMeTpuYecKas Mporpeccus; yMeHue 3aJ1aBathb
MOCJIEIOBATEIbHOCTH, B TOM YHUCJIE C IIOMOIIBIO PEKYPPEHTHBIX
bopMyI1; yMEHHE ONEPUPOBATH MOHATUSIMH: KOMIIJIEKCHOE YHUCIIO,
COMNPSKEHHBIE KOMIUJIEKCHBIE YHCIIA, MOJLYJIb U apIyMEHT
KOMIUIEKCHOT'O YHciia, JopMa 3alMCH KOMILIEKCHBIX YHCEeN
(reomeTpuyeckasi, JPUTOHOMETPUYECKas U anredpandeckas); yMeTb
MIPOU3BOIUTH apU(PMETHUECKHUE NEUCTBUS C KOMIUIEKCHBIMU
YUCJIAMH; IPUBOJUTH IPUMEPHI UCIIOJIb30BAHUS KOMILJIEKCHBIX
YHUCEN; ONEPUPOBATh NOHATUAMU: MaTpuUa 2x2 u 3x3,
OTNPEJEIUTENb MATPHUIIbl, FEOMETPUUYECKUNA CMBICI ONPEACIIUTENS

YMeHune onepupoBaTh NOHATHUSIMU: PAllMOHAJIbHBIE,
UppalroHaIbHbIE, TOKAa3aTeIbHBIC, CTENIEHHBIE, JTOTapUMUIECKUE,
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;
YMEHHUE ONEPUPOBATH MOHITUAMU: TOKJIECTBO, TOKIAECCTBEHHOE
npeoOpa3zoBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPAaBHEHU U
HEPABEHCTB, PABHOCUJILHOCTh YPABHEHU, HEPABEHCTB U CUCTEM;
YMEHUE pellaTh YPaBHEHHUS], HEPABEHCTBA U CUCTEMBI C IOMOUIBIO
Pa3JIMYHBIX TPUEMOB; pELIaTh YPABHEHHUS], HEPABEHCTBA U CUCTEMBI C
[IapaMeTPOM; PUMEHSTh YPABHEHU I, HEPABEHCTBA, UX CUCTEMBI JIJIS
pElIeHs MaTeMaTHYEeCKUX 3a7a4 1 3a/1a4d U3 Pa3IndHbIX 00IacTeit
HAaYKHU U PEAJIbHOU KU3HU

YMeHre onepupoBaTh MOHATUAMUA: (DYHKIHS, YETHOCTh (YHKIIUH,
NePUOANYHOCTH (DYHKITUH, OTPAHUICHHOCTh (PYHKIINH,
MOHOTOHHOCTh (DYHKITUH, SKCTPEMYM (PYHKIIMU, HAUOOJIbIIIEE U
HaMMeEHbIIIee 3HaYCHUS (PYHKIIMHN Ha MPOMEKYTKE, HETIPEepPhIBHAS
(GyHKITMS, aCUMITTOTHI Tpaduka GYHKIMH, IepBasi ¥ BTOpast
MPOU3BOIHAS PYHKITUHU, TCOMETPUICCKUN U (PU3HUECKUI CMBICI
MIPOU3BOIHOM, TIEPBOOOpA3HAs, OMPECIEHHBIA NHTETPAJT; YMCHHE
HAXOJIUTh ACUMIITOTHI Tpadrka GyHKIIMH, YMEHHUE BBIYUCIISITH
MIPOU3BOIHBIC CYMMBI, TPOU3BEICHNUS, YACTHOTO ¥ KOMITO3UITUU
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GbyHKIMIA, HAXOUTh YpaBHEHHE KacaTelbHOU K rpaduky QyHKUIUU;
YMEHHE HAXOJUTh MPOU3BOIHBIC SJIEMEHTAPHBIX (YHKIIHIA, YMEHUE
MCIIOJIb30BaTh MPOU3BOAHYIO IS MCCIIEIOBaHUS (PYHKIINNA, HAXOAUTD
HauOOJIbIINE U HAUMEHBIIINE 3HaYEHUS (PYHKIMI; CTPOUTH TpaduKku
MHOTOYJICHOB C MCIIOJIH30BAaHUEM allllapara MaTeMaTHIeCKOTO
aHaJIn3a; IPUMEHATh MPOU3BOAHYIO JJIs1 HAXO0XKACHUS HAaWITyqIlero
pellleHusl B IPUKIIaTHBIX, B TOM YHCJE COLUAIIbHO-DKOHOMUYECKHUX U
(bU3UYECKHX 3a7a9aX; HAXOIUTh ILIOMAAN U 00BEMBI HUTYD C
MOMOIIbIO MHTETPaJIa; IPUBOAUTH IPUMEPHI MATEMAaTHYECKOTO
MOJICTTMPOBAHUS C MOMOLIBIO AU PEepeHIINaTbHBIX YPaBHEHU N

YMeHue onepupoBaTh MOHATHAME: TpauK GyHKIHH, 0OpaTHAas
GbyHKIMSA, KOMIIO3UITMS PYHKIWM, TUHEHHAs QyHKITUS,
KBaJpaTuIHasi QYHKIWS, pallioHaIbHas QYHKIIHS, CTCTICHHAS
GyHKIUS, TPUTOHOMETpUYECKne PyHKIUU, OOpaTHbIE
TPUTOHOMETpUYECKUE QYHKIINH, TOKa3aTeIbHas 1
norapudmuyeckas GyHKIUU; YMEHUE CTPOUTH TPaPUKU U3yUYEeHHBIX
(byHKIMIA, BEITOTHATH MpeoOpa3zoBaHus rpaduKoB (yHKIIHM,
MCIONIb30BaTh TpaduKH I U3YICHHUS MTPOLIECCOB U 3aBUCUMOCTEH,
IIPH PEIICHUH 337249 U3 JPYTUX y4eOHBIX MPeMETOB U 3a/1a4 U3
peallbHOH JKU3HM; BEIPAKATh (OPMYTIaMU 3aBUCUMOCTH MEXKTY
BEJIMYMHAMMU; MCIIOIH30BaTh CBOMCTBA M rpadUKu QYHKITUH JTs
peleHus ypaBHEHUH, HEPaBEHCTB U 33/1a4 C MapaMeTpaMu;
n300pakaTh Ha KOOPAMHATHOM IJIOCKOCTU MHOKECTBA PEIIECHU
ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue peliath TEKCTOBBIC 3a/1a41 Pa3HbIX TUMOB (B TOM YKCJIE HA
MIPOIICHTHI, I0JIM ¥ YaCcTH, Ha JABHKEHHE, padOTy, CTOUMOCTb TOBapOB
U YCJIYT, HAJIOTH, 33Ja4i U3 00JIaCTH YIIpaBJICHUS JTUUYHBIMU U
CEMEHHBIMHU (PUHAHCAMU ); COCTABIISITH BBIPAXKEHUSI, YPABHECHMUSI,
HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 33Ja4, UCCIEN0BATh
MOJIYYCHHOE PEIICHUE U OIIEHUBATH MPaBIONOI00HOCTh
pEe3yJIbTaTOB; YMEHHUE MOJCIIMPOBATH PEANIbHBIE CUTYAIMU HA SI3BIKE
MAaTEMAaTUKH; COCTABJISITh BBIPAXKEHHUSI, YPABHECHUS, HEPABEHCTBA U UX
CUCTEMBI 110 YCIIOBHIO 33/1a4H, UCCIIEIOBATh OCTPOEHHBIE MOJENH C
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MCITOJIb30BAaHUEM almapara ajireopbl, THTEPIPETUPOBATH
ITOJTyYEHHBIN PE3YJIbTaT

YMeHue onepupoBaTh MOHATUSIMU: CpEeIHEE apuPMeTHIecKoe,
MearaHa, HauOoJIbIllee U HaMMEHbIIIee 3HAUCHUS, pa3Max,
JMCTIEPCHs], CTAaHJIAPTHOE OTKJIOHEHHE YMCIIOBOTO HAbOpa; yMEHHE
U3BJIEKATh, HHTEPIIPETUPOBATH HHPOPMAIIHUIO, TIPEICTABICHHYIO B
TabJIMIax, Ha AUarpammax, rpagukax, OTpa)xaronryr CBOMCTBa
peaNTbHBIX MPOIIECCOB U SIBJICHUH; MIPEACTABISATh HHPOPMAIIHIO C
MTOMOIIBIO TaOIHI] ¥ TUarpaMM; UCCIIEI0BATh CTATUCTHICCKUE
JTAaHHBIC, B TOM YHCJIE C MPUMEHEHHEM rpad)HueCKUX METOJIOB U
DJIGKTPOHHBIX CPEJICTB; Tpa)UuecKy UCCIIeIOBATh COBMECTHBIE
HaOJIOICHHSI C TOMOIIBIO UAarpaMM PacCEHBAHUS M TUHEHHON
perpeccuu

YMeHHUE onepupoBaTh NOHATUSAMMU: CIIyYalHBIN ONBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTD CIIYYalHOTO COOBITHSA; YMEHUE BHIYMCIISITh
BEPOSITHOCTD C UCIOJIb30BAHUEM IPAPUUECKUX METOJ0B; TPUMEHSTh
(GOpMyIIBI CTIOKEHHSI 1 YMHOXKEHHS BEPOATHOCTEH, (POPMYITy TTOJIHON
BEPOSATHOCTHU, popMyily bepHyinn, komOuHaTOpHBIE (HAKTHI U
(opMyJIbl; OLIEHUBATh BEPOSITHOCTU PEAJIbHBIX COOBITUMN; YMEHNE
ONEPUPOBATH NOHATUAMM: CIIy4alHasl BEJINYNHA, PACIIpEEICHUE
BEPOSATHOCTEH, MATEMATUYECKOE OKUJIAHNE, TUCIIEPCHUS U
CTaHJIaPTHOE OTKJIOHEHHUE CIIy4ailiHOI BeIWYUHBI, (YHKIHH
pacrpeneneHus U INIOTHOCTH PABHOMEPHOTO, ITOKA3aTEIbHOIO U
HOPMAaJIbHOTO PacCIpeeIeHN; YMEHHE UCII0JIb30BaTh CBOMCTBA
M3YUYEHHBIX PACTIPEACIICHUN I PEIICHUS 3a]1a4; 3HAKOMCTBO C
MOHATUSMU: 3aKOH OOJBIINX YUCEN, METO/bI BHIOOPOUHBIX
UCCIIEIOBAaHNI; YMEHUE IPUBOIUTH IPUMEPHI NPOSIBICHUS 3aKOHA
OOJIBILIMX YUCEI B IPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX; YMEHHUE
OIEPUPOBATH NOHATUAMU: COUECTAHUE, IIEPECTAHOBKA, YACIIO
COUETaHUH, YHCIIO TIEPECTAaHOBOK; OMHOM HbI0TOHA; ymeHue
NPUMEHATh KOMOMHATOPHBIE (PAKTHI U PACCYKICHUS ISl PELICHUS
3a/1a4; OLICHUBATh BEPOSITHOCTU PEAIbHBIX COOBITHIA; COCTABIIATh
BEPOSTHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH MOJIYYEHHBIN

pe3ynbTar
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YMeHue onepupoBaTh NOHATUAMM: TOUKA, IPsIMAs, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEIUUMHA YTJIa, INIOCKUM YTOJl,
JIBYTPAaHHBIN YIroJl, TPEXTPAHHBIA YTOJl, CKPEIIUBAIOIINECS IPSIMBIE,
MapajuIeIbHOCTh U NEPIEHAUKYISAPHOCTD IPSAMBIX U IIIOCKOCTEH,
yroJ MEXAY NMPSAMBIMH, YTOJI MEXAY MPSMOU U INIOCKOCTBIO, YTOJI
MEX]1y TIJIOCKOCTSIMM, PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH,
PacCTOSIHUE MEXKIY NPSIMBIMH, PACCTOSTHUE MEKY ITIOCKOCTSMU;
YMEHHUE UCTIOJIb30BaTh MPU PEIICHUH 3a7a4 U3y4eHHbIE (PaKThI U
TEOpEeMbI TUTAHUMETPUH;, YMEHUE OIIEHUBATh pPa3Mephbl 0OHEKTOB
OKPY’KaIOLIEro MUPA; CTPOUTHh MATEMATUYECKUE MOJEIH C IIOMOILBIO
r€OMETPUYECKHUX MOHATUN U BEJIMYHH, PEIIATh CB3aHHBIE C HUMHU
MIPAKTUYECKUE 3a0a4U

10

YMeHue onepupoBaTh MOHATUSMU: TUIOMAL (QUTYPBI, 00BEM
(Gurypbl, MHOTOTPaHHHK, IPABWIIbHBIA MHOTOTPAaHHUK, CEYCHHE
MHOTOTPaHHHKA, Ky0, apajieienunea, mpu3Ma, nupamuaa, purypa
Y TIOBEPXHOCTH BpaLCHUs, HIUIUHP, KOHYC, map, chepa, IIoaIb
cdepsl, MWI0Mmaab MOBEPXHOCTH MUPAMHUIBI, TPU3MBI, KOHYCA,
HUIMHAPA, 00BEM Ky0a, MPAMOYTOIBHOrO Napajljiesienuneaa,
MAPAaMHUJIbI, TPU3MBI, HUJIMHIpPA, KOHYCA, 1apa, pa3BEPTKa
IIOBEPXHOCTH, CEYEHHUSI KOHYCA U LIUIMH/IPA, TApAJUIEIIbHBIE OCU WIIN
OCHOBAHMIO, CEUCHHE 11apa, MIIOCKOCTh, Kacarolascs cepsl,
LMJIMHPA, KOHYCA; YMEHUE CTPOUTHh CEYEHHE MHOTOI'PAHHHUKA,
M300pakaTh MHOTOTPAaHHUKHU, (PUTYPHI M TOBEPXHOCTH BPAIEHUS, UX
CEYEHUs, B TOM YHUCJIE C TOMOIIBIO IJIEKTPOHHBIX CPEICTB; YMEHUE
NPUMEHATH CBOMCTBA T€OMETPUUECKUX (PUTYP, CAMOCTOATEIHHO
dbopMynupoBaTh ONpeAeIeHUS N3y4aeMbIX (UTYD, BEIABUTAThH
TUIOTE3bI O CBOMCTBAaX M MPU3HAKaX Fr€OMETPUUYECKUX (pUryp,
000CHOBBIBATh WJIM OMPOBEPIaTh UX; YMEHUE TPOBOIUTH
KJaccuduKanuio Gpuryp mo pasinyHbIM NpU3HAKAM, BBITIOJIHSTh
HE0OXO0IMMBIE IOMOJIHUTENIbHbIE TOCTPOCHUS

11

YMeHune onepupoBath MOHATHAMHU: IBUKEHUE B IPOCTPAHCTBE,
napajuielabHbI IEPEHOC, CAMMETPUS Ha IJIOCKOCTU U B
MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue Mo00us, TOA00HBIE
(burypsl; yMeHHE pacro3HaBaTh paBHbIE U MOA00HbBIE (DUTYPHI, B TOM
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YHCIIE€ B IPUPOJIE, UICKYCCTBE, APXUTEKTYPE; UCIIOJIH30BATh
reOMETPUYECKHE OTHOLIEHUS MIPU PEILIEHUH 3a/1a4; HAXOUTh
r€OMETPUYECKUE BEIMUUHBI (JTMHA, YTOJI, IJOIab, 00BEM) MpHU
pELIeHUH 3aa4 U3 IPYTuX YYEOHBIX MPEIMETOB U U3 PeaIbHOU
’KU3HU; YMEHUE BbIYUCIIATh FTEOMETPUUYECKHUE BEJIMUMHBI (JITMHA,
yToJ1, TI0IAb, 00BEM, TUIOIIAAb ITOBEPXHOCTH ), UCTIONIb3YSI
M3y4eHHbIE (POPMYIIBI U METO/bI, B TOM YHCIIE: TUIOIIA]b
MMOBEPXHOCTH UPaMU/Ibl, IPU3MBbI, KOHYCa, IUJIMH]IPA, TUIOIA/Ib
cdepsl; 00bEM KyOa, MPSAMOYTOJIBHOTO Mapalljiesienumnesa,
nUpamMuabl, TPU3MBbI, HHJIMHIPA, KOHYCA, 11apa; YMEHUE HAXOAUTh
OTHOLIEHHE 00BEMOB MOJTOOHBIX PUTYD

12

YMeHune oneprupoBaTh NOHATUAMU: IPSIMOYTOJIbHASI CUCTEMA
KOOPJHUHAT, BEKTOP, KOOPAUHATHI TOYKU, KOOPJMHATHI BEKTOPA,
CyMMa BEKTOPOB, IIPOU3BEJICHUE BEKTOPA HA YHUCIIO, PA3JI0KECHUE
BEKTOpa Mo 0a3ucy, CKasipHOE MIPOU3BEICHUE, BEKTOPHOE
IIPOU3BEIEHUE, YTOJ MEXAY BEKTOPAMU; YMEHUE UCIOJIb30BATh
BEKTOPHBIN U KOOPAUHATHBINA METOJI JUIsl pELIEHUSI TEOMETPUUYECKUX
3a/1a4 1 3a7a4 JpYruxX y4eOHbIX MPEeIMETOB

13

YMeHue BbIOMpaTh NOAXOASAIINUNA METO AJIsl PELEHUS 3aa4u;
ITIOHMMAaHUE 3HAYUMOCTH MATEMATHUKHU B U3yYEHUU NIPUPOIHBIX U
OOIIECTBEHHBIX MIPOLIECCOB U SBJICHUI; YMEHUE PacliO3HaBATh
IIPOSIBJICHUE 3aKOHOB MATEMATHUKHU B UCKYCCTBE, YMEHHE IPUBOJAUTH
IIPUMEPBI MATEMAaTUYECKUX OTKPBITUM POCCUMCKOW U MUPOBOU

MaTeMAaTU4YECKON HayKH
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HEPEYEHDB 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA

EI'2 11O MATEMATHUKE

Kon | IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1 Yucna v BBIYUCICHUS

1.1 | HarypanbHbie u uenslie ynucna. [Ipu3Haky JeTMMOCTH LENbIX YACEeT

12 Panmonanbsubie unciaa. OOBIKHOBEHHBIE U IECATUYHBIE IpO0H,

' MPOLEHTHI, 0ECKOHEUYHbIE TIEPUOAUYECKUE APOOU
13 ApudmMeTrnyecknii KOpeHb HaTypajlbHOM cTeneHu. JlelcTBus ¢
' apu(pMeTHIeCKUMHI KOPHSMHU HaTYpaJbHOM CTENIEHU
14 Crernienb ¢ 1enbsiM nokazareneM. CTeneHb ¢ paloHaIbHbIM
' nokaszatesieM. CBoiiCTBa cTeneHn

15 Cunyc, KOCUHYC ¥ TAaHT€HC YMCIOBOTO apryMeHTa. ApKCHHYC,
aApPKKOCHHYC, apKTaHT€HC YMCIIOBOTO apryMeHTa

1.6 | Jlorapudm uucna. /lecaruunbie 1 HaTypajdbHbIE JOTAPUPMBI
JleiicTBuTENbHBIE YUCa. ApU(PMETUYECKHE OTIepaLluU C

1.7 | neiictBuTenbHBIMU YucIaMu. [IpuOnmkEHHBIC BEIYMCIICHHSI, TPaBUIIA
OKpYTJICHHUSI, TPUKUIIKA U OIIEHKA Pe3yabTaTa BHIYMCICHUH

1.8 | IIpeoOpa3oBaHue BhIpaKEHUM

1.9 | KommuiekcHble uncna

2 VYpaBHEHUS 1 HEPABEHCTBA

2.1 | Lensle u 1poOHO-pallMOHANBHBIE YPAaBHEHHS

2.2 | UppanuoHaibHbIC YPaBHCHHS

2.3 | TpuroHoMerpuueckue ypaBHEHUS

2.4 | IlokazarenbHbIe U JIOTapU(MUUECKHE YPABHEHHS

2.5 | Llenple u ApoOHO-paOHATILHBIE HEPABEHCTBA

2.6 | UppauuoHnanbHble HEpaBEHCTBA

2.7 | IlokazarenbHbIe U JIorapuPMUUECKue HEPABEHCTBA

2.8 | TpuroHomerpuyeckue HEpaBEHCTBA

2.9 | CucreMbl M COBOKYITHOCTH YPAaBHEHHUI 1 HEPABEHCTB

2.10 | YpaBHeHUs1, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu

2.11 | Martpuiia cucteMbl JIMHEHHBIX ypaBHeHUH. OnpeenuTenb MaTpHUIlbI

3 OyHKUIMU U TpaduKu

[JOKYMEHT MOZAMNWCAH 3NEKTPOHHOWM MOANMUCHIO
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OyHKIMs, criocoOb! 3ananus GyHkiuu. ['paduk dynkimu. Bzaumuo

3.1 | obparnbie ¢pyHKIMU. UETHBIE 1 HeY€THBIE QyHKINH. [leproanueckue
byHKIIIHN
OO6nacTb onpeieNeHus 1 MHOKECTBO 3HaueHui ¢pyHkiuu. Hymnu
39 ¢bynkiuu. [IpomexxyTku 3HaKONOCTOSHCTBA. [IpoMexyTKu
' MOHOTOHHOCTH (pyHKIIMU. MaKkCUMyMbl 1 MUHUMYMbI (DYHKIIUH.
Haubonpiiee n HanMeHbIee 3Ha4eHNE (PYHKIIMU HA IPOMEKYTKE
3.3 CreneHHast QyHKIUS C HATYpaJIbHBIM U LIEJIbIM MoKa3atenem. Eé
' cBoiicTBa u rpaduk. CBoicTBa U rpaduK KOpHS N-OM CTENEHU
3.4 | Tpuronomerpuyeckue QPyHKIIMHN, UX CBONCTBA U TPpaPUKU
35 [lokazarenbHas u norapudmuyueckas GyHKIUMU, UX CBOWCTBA U
' rpaduku
36 Touku paspeiBa. AcumnToThl TpadukoB GyHkmid. CBOMCTBA GyHKITUMA,
' HETPEPHIBHBIX HA OTPE3KE
3.7 | [locnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS TOCIIEIOBATEIbHOCTEN
38 Apudmernueckas u reoMmeTpuyeckas nporpeccuu. Gopmyia CIoKHBIX
' IPOLIEHTOB
4 Hayana marematnueckoro aHanusa
4.1 | [IpowsBoanas ¢pyakuuu. [IponsBogHbIC dIeMEHTAPHBIX (QYHKITUI
[IpumeHeHue Tpor3BOIHOM K UCCIEA0BaHUIO (DYHKIINIA Ha
4.2 | MOHOTOHHOCTb M 3KCTpeMyMbl. Haxoxkaenre HanboabIIero u
HAaUMEHBIIEro 3HaUYeHUs (PYHKIIMHU Ha OTPE3Ke
4.3 | IlepBooOpa3nas. Murerpan
5 MHoecTBa 1 JIOTHKa
51 MHO’€eCTBO, oIepaluy HaJ MHOXecTBaMu. J{luarpammel Ditnepa —
' Benna
5.2 | Jloruka
6 BeposTHOCTh M CTaTUCTHKA
6.1 | OnucarenbHas CTaTUCTHKA
6.2 | BeposTHOCTB
6.3 | KomOunatopuka
7 I'eomeTpus
7.1 | ®urypsl Ha IVIOCKOCTU
7.2 | IlpsiMble U TIJIOCKOCTH B MPOCTPAHCTBE

[JOKYMEHT MOZAMNWCAH 3NEKTPOHHOWM MOANMUCHIO
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7.3 | MHOrOrpaHHUKHU

7.4 | Tena u moBEpXHOCTHU BpaIICHUS

7.5 | KoopauHaTbl 1 BEKTOPHI

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JISA YYHEHUKA

Maremaruka: Aﬂre6pa N HAa9aJ1aMaTCMaTHYCCKOI'O aHaJIn3a,rCOMCTPHA.

AnreOpa u HadyajlaMareMaTH4deckoro anaiau3a. 11 kmacce.YueOHuk. ba3oBelit u

yrayonéunsiii yp/ Hukonsckuii C. M., [Toranos M. K. ,Pemernukos H. H. u

ap.— M.: AkimonepHoe oo6iectBo «M3aatensctBo «IIpocBenienue»

MaremaTtuka: AnreOpa n Hadasia MaTeMatndeckoro ananmsa 10-11 xmacc.

basoBeiit ypoBenb: yueOHuk / Anmumos L. A., Komsrun F0.M., Tkauea M.B. u

npyrue— M.: AkunonepHoe o6mectBo «M3narensctBo «IIpocsemienue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

http://resh.edu.ru/ - O6pa3zoBarenpHBIN TOpTAT «POCcHiicKas JEKTPOHHAsS

HIKOJIa»

https://lesson.academy-content.myschool.edu.ru/

- bubmoreka 1HOK

http://www.edu.ru/ - Poccuiickoe oOpa3zoBanue- (heaepaabHbIi MOPTaT

http://www.ege.edu.ru/ - Opunmansaeiii cait EI'D

http://www.fipi.ru/ - Marepuanst EI'D u THA

http://www.math.ru - Kosutekiust KHUT, BUACO-JICKIIHA, 10100pKa

3aHMMATCIbHBIX MAaTCMAaTHUYCCKHUX Q)aKTOB. I/IH(l)OpMaHPI}I 00 OJIMMIINagax,

HAaYYHbIX HIKOJAaX I10 MATCMATHUKC. MGI[I/IaTeKa
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http://school-collection.edu.ru - Xpanwimiie eTuHON KOJICKIIMHA IU(PPOBBIX
00pa3oBaTeILHBIX PECYPCOB, I MPEACTABIICH IUPOKHI BBIOOP 3JIEKTPOHHBIX

moCcoouit

http://fcior.edu.ru - Xpanwumuine HHTEPAKTHBHBIX 3JIEKTPOHHBIX

o0Opa3oBaTeIbHBIX PECYPCOB.
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