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MNOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma yueOHOTro Kypca «Anredpa U Hayana MaTeMaTHYECKOTo aHajan3a» 0a30BOro
ypoBHs s oOydaromuxcsi 10 —11 ximaccoB pazpaborana Ha ocHOBe DenepanbHOr0 rocyJapCTBEHHOTO
00pa3oBaTEeNBbHOTO CTaHJApTa CpeAaHero oOmiero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUIl, NPEOBSIBISIEMBIX K MaTeMaTH4YeCKOMY OOpa3oBaHHIO, U TPaIUIUN POCCHUHUCKOTO
oOpazoBanus. Peanm3anusi mporpamMmbl 00ECIIEUMBAET OBNAJCHHE KIIOYEBBIMH KOMIETCHIIHSIMH,
COCTABJSIIONIMMH  OCHOBY JIJII  CaMOpPa3BUTHSI W HENPEPHIBHOIO 00pa30BaHUs, I1E€IOCTHOCTH
OOIIEKYIBTYPHOT0, TUYHOCTHOT'O M TIO3HABATEILHOI'0 Pa3BUTHUS JTMUYHOCTH 00YUaIOIINXCSL.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havama MaTeMaTHYECKOT'0 aHAJIM3ay SBJISICTCS] OJTHUM U3 HanOoJiee 3HAaUUMbIX B
nporpamMme CTapliieil IMIKOJbI, MOCKOIBKY, C OIHON CTOPOHBI, OH O0eCreYrBaeT MHCTPYMEHTAIbHYIO
0a3y JJsi U3y4eHUsl BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C APYrOil CTOPOHBI, (hOPMHUPYET JTOTHUECKOE
1 a0CTpaKTHOE MBIIIICHUE YYAIIUXCs HA YPOBHE, HEOOXOAMMOM JJIsi OCBOSHUSI KypCOB MH(OPMATHKH,
OOIIeCTBO3HAHUS, HUCTOPHH, CJIOBECHOCTH. B paMkax [aHHOTO Kypca Y4Yalluecs OBJaJeBalOT
VHHUBEPCATbHBIM SI3BIKOM COBPEMEHHON HAyKH, KOTOpas (OpMyIupyeT CBOH JOCTH)KCHUS B
MaTeMaTH4eCcKoi popme.

Kypc anrebpsl ¥ Hauyan MaTeMaTHUYECKOro aHalih3a 3aKJIajblBa€T OCHOBY JJISi YCHEIIHOTO
OBIIQJICHUS 3aKOHAMU (PU3UKU, XUMUHU, OMOJOTHH, TTOHWMAHUS OCHOBHBIX TEHACHIMNA SKOHOMHUKHU U
OOIIECTBCHHOHN JXU3HH, TO3BOJISICT OPUEHTHUPOBATHCS B COBPEMEHHBIX MH(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MHCIIONb30BaTh HX B IIOBCEIHEBHOM XH3HU. B ToxXe Bpems oBiageHue
aOCTpakTHBIMU W JIOTHYECKH CTPOTMMH MAaTEMaTHYECKMMH KOHCTPYKIMSMH pa3BUBAeT YMEHHE
HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTH YTBEPXKIEHHS, HCIOIB30BaTh 00O0OIIEHUE U
KOHKPETH3AI[NI0, a0CTparupoBaHUe U aHAJIOTHIO, POPMUPYET KPEeaTHBHOE M KPUTHYECKOE MBIIIICHHE. B
XOJIe U3yUeHHUs aireOpbl M Hayajdl MaTeMaTUYECKOTo aHaJIM3a B CTaplIeil IMIKoJe y4alluecs MOIy4aroT
HOBBIH OMBIT PEIICHUS MPUKIATHBIX 33/1a4, CAMOCTOSTEIILHOTO MOCTPOSHUSI MATEMAaTUYECKUX MOJeei
pETbHBIX CHUTyalldid W HMHTEPIPETAllMU IOJYYCHHBIX PCIICHUH, 3HAKOMSTCS C IpHMepaMu
MaTeMaTUYeCKUX 3aKOHOMEpPHOCTEH B TMpUpOAE, Hayke M B HCKYCCTBE, C BBIIAIOIIUMUCS
MaTeMaTHYECKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

Kypc o6nagaer 3HaYNTEIIBHBIM BOCITHTATEIHHBIM TTOTCHIIMATIOM, KOTOPBIH PeaTu3yeTcs Kak 4epes
yueOHBIH MaTepHuall, CIOCOOCTBYIOIIUNA (OPMUPOBAHUIO HAYYHOIO MHPOBO33pPEHUS, TaK M dYepes
cneuuuky  yu4eOHOM  JedTeIbHOCTH,  TpeOyromed  CaMOCTOSTENbHOCTH,  aKKypaTHOCTH,
MIPOAODKUTEIFHON KOHIICHTPAIIUY BHUMAHUS ¥ OTBETCTBCHHOCTH 32 IMOJTYICHHBIN pe3yIbTar.

B ocHoBe wMmeroauku oOyueHuss aireOpe M HayajlaM MaTEeMaTHYeCKOro aHauu3a JIeKHUT
JeSITeNbHOCTHBIN MPUHIUIT 00y4eHUSI.

Crpykrypa Kypca «AureOpa M Hayajga MaTEeMaTHYECKOrO aHAINM3a» BKJIIOYAET CIEAYIOLINE
CoJIepKaTeIbHO-METOANYECKHEe JIMHUU: «YKcna U BeiauciaeHus», « ODYHKIMH U TpapuKuy, «YpaBHEHUS
U HepaBeHCTBa», «Hawama maTemarnueckoro anamusa», «MHOXeCTBa W JIOTHKa». Bce OCHOBHBIE
COJIEP)KATEIIBHO-METOAMYECKHUE JIMHAM HM3YYalOTCSl Ha MPOTSHKCHWM JBYX JIET OOydYeHHS B CTapIieh
IKOJIE, €CTECTBEHHO JIOMOJHSSI IPYT JPyra M MOCTENECHHO HACHIIIAsICh HOBBIMU TEMaMH W pa3jciiaMHu.
JlanHbIil KypC SIBISIETCS MHTETPaTUBHBIM, MOCKOJIbKY OOBEAMHSIET B ceOe colepKaHUuE HECKOIbKUX
MaTeMAaTHYECKUX JUCHUTLUINH: aredpa, TPUTOHOMETPHUS, MaTEMAaTHUSCKUI aHATTN3, TEOPUST MHOKECTB U
np. I1o mepe Toro xak ydaiuecs: oBJiaZieBaloT Bc€ Oojiee MHUPOKUM MaTEMaTHYECKUM anapaTroM, Yy HUX
MOCJeI0BaTENbHO (OPMUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKyI) MOJeINb
peabHOM CUTYyallud, IPUMEHSATh 3HAHUs, TIOTYyYeHHBIC B Kypce «AnreOpa U Havaiaa MaTeMaTHIeCKOro
aHaJIM3a», JUIS PEUIeHHs] CaMOCTOATEIbHO C(HOPMYIMPOBAHHOM MaTeMaTHU4YeCKOM 3adayd, a 3aTeM
UHTEPIPETUPOBATH MMOYYEHHBIH pe3yNbTarT.

ConepxkarenpbHO-MeTONMYEeCKass JIMHUS «YWCna W BBIYHCICHUS 3aBepiiaet (GopMUpoBaHUE
HABBIKOB HCIOJIb30BAHUS JCHCTBUTEIBHBIX YHCEJ, KOTOpOE OBLIO HAuyaTO B OCHOBHOM Imikoiie. B
cTapuieil mkoje ocoboe BHUMaHHE ynensercs (OpMUPOBAHUIO MPOYHBIX BBIYUCIUTEIHHBIX HABHIKOB,
BKIIIOYAIONINX B ce0sl KCIONB30BaHME PA3NIMUYHBIX (DOpM 3amuc JACHCTBUTENHHOrO YHCIA, YMEHUE
paIMOHATIBHO BBITIONHATE JCUCTBUS ¢ HUMH, JeNaTh MPHUKUAKY, OIEHUBATh pe3yibraT. OOydaromuecs



MOJTy4YalOT HABBIKU MPUOIMKEHHBIX BBIYMCICHUM, BBIIOTHEHUS IEHCTBUMN C YMCIaMM, 3allMCAHHBIMU B
CTaHIapTHOHN (opMe, UCTIONb30BAHMS MATEMAaTUYECKIX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BBIPAKECHUN.

Jluaus «YpaBHEHUS U HEPABEHCTBA» PEATM3YETCs HA MPOTSHKEHUH BCEro OOYYeHHs B cTapiieit
HIKOJI€, TOCKOJIbKY B KaX/10M pa3jielie IporpaMMbl PEAYyCMOTPEHO PEIICHHE COOTBETCTBYIOIIUX 3a/1a4.
OOyuaromuecs  OBJNAJAEBAIOT  PA3NIMYHBIMU ~ METOJAMHU  pEHICHHS  I[ENbIX, palMOHAIbHBIX,
UPPAIlMOHATIPHBIX, [MOKA3aTeNbHBIX, JIOTAPUPMUYECKUX U  TPUTOHOMETPUYECKHX  ypaBHEHUH,
HEpaBEHCTB M WX cucteM. [lomydeHHBIE YMEHHsI HCIONB3YIOTCS TPU HCCICIOBAHUU (PYHKIMH C
MOMOIIIbIO TPOU3BOAHOM, pEIIeHWH NPUKIATHBIX 3a/Jad U 3aJad Ha HAXOXKICHHE HauOONbIIUX H
HAUMEHBINIUX 3HaYeHWH QyHkuuu. JlaHHas coaep)karenbHas JIMHUAS BKIOYaeT B cebs  Takke
dbopMHUpOBaHHE YMEHUU BBIIOTHATH PacdEThl MO (opMyIiaM, TpeoOpa3OBaHUsl IENIBIX, PAIIHOHAIBHBIX,
UPPALMOHATIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TaKKe BBIPAKEHUH, COAECPIKALUX CTENEHU U
norapudmel. braromaps u3ydeHuro anredbpandeckoro MaTepuana MPOUCXOAUT JallbHEWIee pa3BUTHE
QITOPUTMHYECKOTO W a0CTPAKTHOTO MBIIUICHUS ydYaIluxcs, (OPMUPYIOTCS HAaBBIKUA JETYKTHBHBIX
paccyXieHui, paboThl C CUMBOJIBHBIMU (hOpMaMu, MPEACTaBICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEH
B BHJIC PaBEHCTB M HepaBeHCTB. AnreOpa mpeanaraeT 3((EeKTUBHbIE MHCTPYMEHTHI Ul PEIICHUS
MPaKTUYECKUX M E€CTECTBEHHO-HAYUHBIX 3aJ/lay, HArjsgHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKA HAYKH.

ConepxarenbHo-MeTonn4ecKkas TuHUsA «OyHKIUHU U TpadUKU» TECHO MEPEIIETaeTCs C IPYTUMHU
JUHUSAMH Kypca, IOCKOJIBKY B KaKOM-TO CMBICJIE 3aJa€T MOCIIEN0BATEIbHOCTh M3YUEHHUSI MaTepHala.
W3yyeHue CTENEeHHOW, MOKa3aTeabHOM, JorapuMHUUYECKOW W TPUTOHOMETPUYECKUX (YHKIUH, HX
CBOMCTB U rpad)MKOB, UCMOIb30BaHNE (PYHKIMIA A pEIIeHUs 3a7a4d U3 APYruX y4yeOHbBIX MPEeIMETOB U
peanbHOM >KM3HU TECHO CBSI3aHO KaK C MAaTeMaTHYE€CKUM aHAIM30M, TaK U C PEIICHUEM ypaBHEHHUH U
HepaBeHCTB. [Ipu 3ToM Oorbilioe BHUMaHUE yremnsieTcs GOpMUPOBAHUIO YMEHHS BhIpaXXaTh (opMyIaMu
3aBUCHUMOCTH MEX]Y Pa3MYHbIMU BEIWYMHAMH, HCCIENOBaTh MOJTy4YeHHbIE (DYHKIHUU, CTPOUTH HUX
rpadpuku. Marepuan 3TOH conepKaTelbHONW JMHUM HAlleJIeH Ha pa3BUTHE YMEHHH M HaBBIKOB,
MO3BOJISIIONIUX BBIPAXKATh 3aBUCUMOCTH MEXIY BEJIUYMHAMHU B Pa3IUYHON (HOpMe: aHAIUTHYECKOH,
rpaduueckoil u crnoBecHoW. Ero m3yueHue crnocoOCTBYET pa3BUTHIO aITOPUTMHUYECKOrO MBIIIICHUS,
CIIOCOOHOCTH K 00OOIICHHUIO ¥ KOHKPETH3AIUH, UCIIOIh30BAHUIO aHAJIOTHH.

ConepxarenbHas suHus «Havama MaTemarnueckoro asanus3ay» I[O3BOJISIET CYIIECTBEHHO
pacIupUTh KPyr Kak MaTeMaTHYeCKHX, TaK M MPHUKIATHBIX 3a/1ad, JOCTYMHBIX OOy4arouumcs, y
KOTOPBIX TIOSIBIISIETCS BO3MOXKHOCTH HCCIEAOBAaTh U CTPOUTH Tpaduku (DyHKIUNA, ONpenensTh HX
HAauOOJIBIIUE W HAWMEHBIINE 3HAYCHHS, BBIYUCIATH IUIOMATH (GUTYp ¥ OOBEMBI TEN, HAXOIWTh
CKOPOCTH M yCKOpeHHMsI TporeccoB. [laHHas conepikaTenbHasi JIMHUSA OTKPBHIBAET HOBBIE BO3MOXKHOCTHU
MOCTPOCHHUSI MAaTEMaTHYEeCKHX MOJENel peanbHBIX CHUTYaIMil, HAXOXKIECHUS HAWUJy4lIero PEIICHUs B
NPUKIAAHBIX, B TOM UYHCJIE COLMAIBHO-DKOHOMUYECKUX, 3ajJadax. 3HAKOMCTBO C OCHOBaMH
MaTEMaTUYECKOr0 aHaJM3a CIIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOrO, (HhOPMabHO-TOTHYECKOTO0 |
KpPEaTUBHOT'O MBINUICHHS, (POPMHUPOBAHUIO YMEHUN PACIIO3HABATH MPOSBICHUS 3aKOHOB MAaTEMAaTHKH B
HayKe, TEXHUKE U UcKyccTBe. O0yuaromuecs y3HatOT O BBIJIAIOIIUXCS PE3YNbTaTax, MOJIYYEHHBIX B X0JI€
Pa3BHUTHS MaTEMAaTHKHU KaK HAyKH, H UX aBTOPaXx.

CopepxkarenbHo-MeTonu4eckass JuHUs «MHOXecTBa M JIOTHKa» B OCHOBHOM IIOCBAIIEHA
AJIEMEHTaM TEOPUH MHOXKECTB. Te0peTUKO-MHOXKECTBEHHBIE MPEICTABIICHUS MTPOHU3BIBAIOT BECh KYpC
HIKOJIbHOW MaTeMaTHKH U IpejajiaraiT Haubosiee yHUBEPCaIbHBIN S3bIK, OObEIUHSIONIUN BCE pa3/elibl
MaTeMaTUK U e€ TMPUIIOKEHHUI, OHM CBS3BIBAIOT pPa3HbIE MaTeMaTHYECKHE TUCIUIUIMHBI B €IUHOE
nenoe. [lo3ToMy BaKHO J1aTh BO3MOXKHOCTH IIKOJIBHUKY MOHUMATh T€OPETHUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MAaTeMaTHKH U UCIIOJIb30BATh €0 /TSl BEIPAYKEHUS CBOUX MBICIICH.

B kypce «Anrebpa u Hayala MaTeMaTHYECKOTO aHajaM3a» MPHUCYTCTBYIOT TaK)Ke€ OCHOBBI
MaTEeMaTHYECKOTO MOJICTHPOBAHMS, KOTOPhIE MPU3BAHBI C(HOPMUPOBATH HABBIKM MOCTPOCHUS MOJEINei
peanbHBIX CUTYAIlM, UCCIIETOBAHMS ITUX MOJIEJICH C TOMOIIBIO arnmapara alreOpbl 1 MaTeMaTHIeCKOTO
aHaJIM3a U UHTEPIIPETALNH MTOJIyYeHHBIX pe3yiIbTaToB. Takue 3a1aHus BIUIETEHBI B KaX/IbIil U3 pa3/ieNioB
MPOrpaMMBbl, MOCKOJIIBKY BECh Marepuan Kypca HIUPOKO HCIONB3YETCS Ui PEHICHHS MPUKIIATHBIX
3amau. [lpu pemieHun peanbHBIX MPAKTHYECKUX 3a]ad ydalluecss pa3BHBAIOT HAOIIOIATEIHHOCTD,



yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIIOIBb30BaTh AaHAJIOTHIO, 0000mare u
KOHKpPETH3UpOBaTh mnpoliemy. JlesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIICHUS MPHKIAIHBIX
3a/la4 OpPraHMU3yeTCs B IPOLECCe M3Y4YEHMsI BCeX TeM Kypca «AnreOpa M Hadajla MaTeéMaTH4ecKOro
aHaIU3a».
MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

B y4yeOHOM miaHe Ha M3ydeHHe Kypca ainreOpbl M Hauyal MaTeMaTHMYecKoro aHanu3a Ha 0a30BOM

ypoBHE OTBOAMTCS 2 4aca B Henmento B 10 kiacce u 3 yaca B Hegenmo B 11 kiacce, Bcero 3a jBa roaa

o0yuenust — 170 gacos.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIIACC

Yucia 1 BbIYMCICHUA

Panmonanbupie yucna. OOBIKHOBEHHbIE M JIECATHYHBIE JpOOM, TMPOLEHTH, OECKOHEYHbIC
nepuoanyeckue apodu. ApupMeTHUecKHe ONepanuu C PalUOHAIBHBIMHU YHCIaMH, MPeoO0pa3oBaHUs
YHCIOBBIX BbIpakeHUH. [IprMeHeHune npoOell M NPOLEHTOB Ul pPEUIeHHs NPUKIAJHBIX 33434 U3
Pa3IUYHBIX OTpACiIC 3HAHUU U peallbHOU KU3HHU.

JeiicTBuTenpHbIC Yncia. PanoHanpHble M HppalMOHANbHbIE Yicia. ApUpMETHYECKHE OTepaluu
C JeHCTBUTENbHBIMU 4YMcHAaMU. [IpuOmmkEéHHBIE BBIYMCICHMS, NpPaBUIA OKPYIVIEHUS, NPHUKUAKA U
OLIEHKA pPe3yJIbTaTa BBIYUCICHUN.

Crenenp ¢ unenbiM mokazareneMm. CranpmaptHas ¢opma 3amucH  JCWCTBUTENBHOIO YHUCIA.
Hcnonp3oBanue noaxonasduied (opmbl 3alHUCU M CTBUTEIbHBIX YUCEN JUISI PELICHUs NPaKTHUYECKUX
3a/1a4 U IIPEICTaBICHNS TaHHBIX.

Apudmernueckuii KOpeHb HaTypanbHOH cTerneHu. [leiicTBus ¢ apuMETHUECKUMH KOPHSIMHU
HAaTypaJIbHOM CTETICHH.

CuHyC, KOCMHYC M TaHI'€HC YHCIOBOIO apryMeHTa. ApPKCHUHYC, AapKKOCHHYC, apKTaHIEHC
YHCIIOBOI'O apryMEHTA.

YpaBHeHUs] M HEPaBEHCTBA

ToxecTBa u TOXIECTBEHHbIE IPe0Opa30oBaHusl.

[IpeoOpa3oBanue  TPUTOHOMETPUUYECKHX  BbIpaK€HU. OCHOBHBIE  TPUTOHOMETPHUECKUE
bopMyIbI.

VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHcTBa. MeTo HHTepBaJIoB.

Pemenue nensix U APOOHO-PAIIMOHANIBHBIX YPABHEHUH U HEPABEHCTB.

Pemrenne nppanimoHanbHBIX YpABHEHUN U HEPABEHCTB.

PelnieHne TpUroHOMETPUYECKUX YPABHEHUH.

[IpumeHeHne ypaBHEHUMH M HEPABEHCTB K pEIICHMIO MaTeMaTHMYeCKMX 3ajad M 3ajad U3
pa3MYHBIX 00JIACTeH HAYKHU U PEATbHOM KU3HH.

DOyHKIUN U rpaduku

OyHK1us, cnocoOsl 3aganus GpyHkuuu. I'paduk Gynknuu. Bzanmuo oOpaTHbie pyHKIUY.

OO6nacte ompeneneHus: U MHOXeCTBO 3HaueHMid ¢GyHkuumu. Hymu ¢ynkunuu. [IpomexyTku
3HAKOMOCTOSTHCTBA. YETHDBIE U HEUETHBIE (PYHKIIUH.

CrenenHas (yHKLHUS C HATYpaJIbHBIM U LIEJIBIM MTOKa3areseM. E€ cBoiicTBa u rpaduk. CBoiicTBa n
rpaduK KOpHs N-0i CTENeHH.

Tpuronomerpuueckass OKpYKHOCTb, ONpPEAEIEHUE TPUTOHOMETPUYECKUX (YHKLIUH YHCIOBOTO

apryMeHTa.

Hauana MaTeMaTH4€CKOI0 aHAIN3Aa

ITociie10OBaTENHHOCTH, CII0COOBI 3aJJaHUs IOCJIEIOBATEIIEHOCTEH. MOHOTOHHEBIE
MOCJI€I0BATEIbHOCTH.

Apudmernueckass ¥ reoMeTpuueckas mporpeccuu. beckoHeuHo yOBIBaroIIas reoMeTpHuecKast
nporpeccusi. Cymma OecKOHEUHO YObIBaroliei reoMerpuueckoil mporpeccuu. dopmyna CroXHBIX
npoueHToB. Mcnonb30BaHue mporpeccuu Ajsl pelieHus peajlbHbIX 3a/1a4 IPUKIaJHOr0 XapakTepa.

MHuo:xecTBa U JIOTHKA



MHoxecTBO, omnepauuu Haja MHoxecTBamu. Juarpammel  Oiinepa—Benna. I[lpumenenue
TEOPETUKO-MHOKECTBEHHOT'O armapaTa Ui OMMCAHUS PEaIbHBIX MPOIECCOB U SIBJICHUM, TP PEIlleHUH
3aa4 U3 IpYrux y4eOHBIX PEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yuciia ¥ BbIYHMCIEHHSA

Hatypanbnbie u nensle uncna. [IpuzHaky 1enmMocTH HEbIX YUCElL.

Crenens ¢ panmoHainbHBIM NOKa3aTesneM. CBOMCTBA CTENIEHH.

Jlorapudwm uncna. JlecaTH4IHbIE U HATYPAIbHBIE JIOTapU(PMBI.

YpaBHeHUs1 1 HEPABEHCTBA

[IpeoOpa3oBanue BEIpaXEHUH, COAEPKAIINX JIOTapU (MBI

[Ipeobpa3oBanue BbIpaX)eHU, COEPIKALIUX CTENEHH C PAllMOHAJIbHBIM I10Ka3aTEJIEM.

[TprMeprl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckne ypaBHEHHs 1 HEPAaBEHCTBA.

CucreMpl TMHEWHBIX ypaBHEHUH. PelreHne NpukiagHeIX 3a7ad ¢ MOMOIIBIO CHCTEMBI TMHEHHBIX
YpaBHEHUM.

CucreMsbl U COBOKYITHOCTH PallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMmeHeHNE ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a/1ad U 3a1ad U3
pa3IMYHbIX 00JacTel HAYKU U peabHON JKU3HH.

DOyHKUUHN U rpaduku

Oyukuus. Ilepuonnueckue pynkunu. IIpomexyTku MOHOTOHHOCTH (DyHKUHMH. MaKCHUMyMBbl U
MUHUMYMbI QyHKIMU. Hanbonbiiee 1 HauMeHblee 3HaueHUe GyHKLIUU Ha IPOMEKYTKE.

Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U Tpa(UKH.

[TokazarenbHas u norapupmMuyeckas GyHKIUU, UX CBOWCTBA U TpadUKU.

Hcnonb3oBanue rpadukoB GpyHKIUI U1 pelieHns ypaBHEHUH 1 JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB QyHKIUN Ui MCCIeI0BaHUS IPOLIECCOB M 3aBUCHUMOCTEH, KOTOpbIE
BO3HUKAIOT [IPU PELICHUH 3a/1a4 U3 IPYTUX y4EOHBIX MPEAMETOB U pealbHON )KU3HU.

Havana maTeMaTH4eCcKOro aHaJIu3a

HenpepoiBHble pyHKIIMN. MeTOA MHTEPBAJIOB JUIS PEIIEHUS HEPABEHCTB.

[IpousBomHas GyHkimu. ['eomerprueckuii 1 GU3NIECKUN CMBICI TIPOU3BOTHOM.

[IpousBomHbIe diIeMEHTApHBIX (QyHKIWA. DOpMYyNIBI HAXOXACHHUS TMPOU3BOJHON CYMMBI,
IPOM3BEICHUS U YACTHOI'O (PYHKLIUH.

[IpumeHeHre NPOM3BOAHOM K HCCIEJOBAHUIO (YHKUMH HAa MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxoxaeHne HanOoIbIIero 1 HaMMEHBIIIEro 3Ha4eHUsl GYHKIUU Ha OTpE3Ke.

[IpumeHeHne NpoU3BOIHON I HAXOXKIECHUS HAMJTy4lIero pEeNIeHHs B IPUKJIAJHBIX 3aJa4ax, AJs
OIpeIeNIEHUs] CKOPOCTH TpoIiecca, 3alaHHOro (POpMYIIOi HiTH rpaduKoMm.

[TepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reomerpuueckuii U ¢usnueckuil cMmpicia. Beluncnenue umuTerpana mno ¢gopmyse
HproTrona—IJleiiOnuna.

IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne yueOHOro npeamera «MaremaTHkay JOJMKHO 0OECHEUnBaTh JOCTH)KEHUE HA YPOBHE
cpeaHero oOmiero o00pa3oBaHUs CIEAYIOUMX JMYHOCTHBIX, METAaNpEeIMETHBIX U IPEIMETHBIX
00pa30BaTeIbHBIX PE3YIbTATOB:

JIMHHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE  pe3yNbTaThl OCBOGHHS IpOrpaMMbl  yueOHOro mpeamera «MaremaTHKa
XapaKTepPU3YIOTCS:

['paxx1aHCKOE BOCIIUTAHUE:!

c(OpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIUN 00YYarOIIerocst Kak akTUBHOTO M OTBETCTBEHHOI'O
YJieHa POCCHUHCKOro OOIIECTBa, MPEICTaBICHUEM O MAaTeMAaTHYECKUX OCHOBaX ()YHKIIMOHHPOBAHUS



pPa3IUYHBIX CTPYKTYp, SBICHUH, NPOLEAYp TPaKJaHCKOro oobmiectBa (BBIOOPHI, OMPOCHI M TP.),
YMEHHEM B3aUMOJICHCTBOBATh C COIMAIBHBIMH HHCTHTYTAMH B COOTBETCTBHHM C HMX (YHKIUSIMHU U
Ha3HAUYECHHUEM.

[TaTpuoTrueckoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO POCCHUICKOM TPaKTAHCKOM HIACHTUYHOCTH, YBXKEHHUS K MPOIUIOMY U
HACTOSLLIEMY POCCHUMCKOM MAaTEMAaTUKH, LEHHOCTHBIM OTHOLICHUEM K JOCTHXKEHUSAM POCCUUCKUX
MAaT€MaTUKOB U POCCHUICKOM MAaTEMAaTHUYE€CKOM IIKOJIbI, K UCIOIb30BAaHUIO ITUX JOCTUKEHUN B IPYTHX
HayKaX, TEXHOJIOTUAX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapoja; c(hOpMHPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMSI, STUYECKOT0 TOBEJICHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHUN HAyKU U
JEeSTeNbHOCThIO YIEHOT0; OCOZHAHUEM JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMUMBOrO Oy IyIIEro.

DCTeTUUeCKOe BOCITUTAHUE:

ACTETHMYECKUM OTHOILIEHHEM K MUPY, BKJIIOYas SCTETHKY MaTeMaTHUYeCKHUX 3aKOHOMEPHOCTEH,
O0BEKTOB, 3ajad, pEIIEHUH, PaCCYyKICHHH; BOCIPUUMYHBOCTHIO K MATEMaTHUYECKUM acIleKTaMm
pa3IUYHBIX BU/IOB UCKYCCTBA.

®u3nyecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHUS MPUMEHSATh MaTEeMAaTHYECKUE 3HAHUSA B MHTEPECAX 3/I0POBOTO H
0e3onmacHOro oOpasza KU3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3J0pPOBBIO (3/I0pOBOE IMUTAHHE,
cOaJIaHCUPOBAHHBIN PEKUM 3aHATUU U OT/AbIXA, peryispHas (pu3nyeckas aKTUBHOCTH); (HPU3UYECKOTO
COBEPIICHCTBOBAHUS, MIPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON ACSITETLHOCTHIO.

TpynoBoe BoclIUTaHUE:

TOTOBHOCTBIO K TPY/y, OCO3HAHHWEM IIEHHOCTH TPYIOIIO0HS; HHTEPECOM K Pa3IUYHBIM cdhepam
npoeCCUOHATBHON JAESITETbHOCTH, CBSI3aHHBIM C MaTEeMAaTHKOW W €€ MPHIOKEHUSIMH, YMEHHEM
COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymied mpodeccuu U pealn30BBIBATH COOCTBEHHBIE JKU3HEHHBIC
MJIaHBI, TOTOBHOCTBHIO M CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa30BaHHMIO M CaMOOOPa30BaHUIO Ha
OPOTSHKEHUHM BCEW JKM3HM; TOTOBHOCTHIO K AaKTHBHOMY YYacTHIO B PEIICHUU MPAKTHUECKUX 3a7ad
MaTEeMaTUYECKON HaIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHHE:

c(OPMUPOBAHHOCTBIO  JKOJIOTMYECKON  KYJIbTYpbl, IOHMMAaHHEM BIMSHUS  COIHAIBHO-
HYKOHOMHUYECKHUX MPOIIECCOB HA COCTOSHUE MPUPOIHOM M COLMATBHON Cpellbl, OCO3HAHHEM TII00ATBHOT0
XapakTepa SKOJIOTMYECKUX MPOOJIeM; OpUEHTAIMel Ha MPUMEHEHHE MAaTeMaTUYeCKUX 3HAHUM I
peleHus 3aja4 B 00JaCTH OKpY>Kaloule cpesibl, MIIaHUPOBAaHUS MOCTYIIKOB M OLEHKU UX BO3MOXKHBIX
MOCJICJICTBUM JIJIS1 OKPYKAIOLLEN Cpeabl.

IlenHocTr Hay4YHOrO MTO3HAHMUS:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKH U OOILIECCTBEHHOW MPAKTHKH, MOHUMAaHUEM MaTeMaTHYeCKOW HAyKH Kak chepbl 4eloBedeCcKOon
JESITeTbHOCTH, ITANOB €€ Pa3BUTHS W 3HAYMMOCTHU Il PAa3BUTHUS IIUBUIIU3AIMH; OBJIAJICHUEM SI3bIKOM
MaTeMaTUKH ¢ MaTeMaTH4YeCKOW KyIbTypOM Kak CpEJCTBOM IIO3HAHUS MHpPA; TOTOBHOCTHIO
OCYILIECTBIISITH IPOSKTHYIO U UCCIIEI0BATENLCKYIO NESTENIbHOCTh MHIMBU Ty IbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbI

MertanpeaMeTHbIe pe3yJabTaThl OCBOCHHS IPOrpaMMbl y4eOHOro mpeamera «MaremaTtukay
XapaKTEePU3YIOTCS OBJIAJICHUEM YHUBEPCATHHBIMU HO3ZHABAMENbHBIMU OCliCBUSMU, YHUBEPCAIbHBIMU
KOMMYHUKAMUBHBIMU OCUCTNBUAMU, YHUBEPCATbHLIMU Pe2YIAMUSHIMU OetiCEUIMU.

1) Vuueepcanvnvie noznasamenvuvle oOeticmeus, obecneyusaiom Gopmuposanue 0a306vlx
KOCHUMUBHBIX NpOYecco8 obyuarnwuxca (oceoenue Memooo8 MNOZHAHUAL OKPYHCAIoWe20 Mupda,
npUMeHenUe 102UYeCKUX, UCCIe008aAMeNbCKUX Onepayull, ymeHull pabomams ¢ uHgopmayuel).

ba3oBble nornyeckue NeNCTBHS:

® BLISIBIISATh U XapaKTEPU30BATh CYIIECCTBECHHBIC MPU3HAKA MAaTEMATHUYECKUX OOBEKTOB, MOHSTHMA,
OTHOIICHUH MEXIy TIOHATHAMH; (OPMYJIMPOBATh ONPEICICHHUS IOHATHH; YCTaHABIUBATH



CYIIECTBEHHBI MNPU3HAK KIACCU(PHUKALMKU, OCHOBAHUA M OOOOLIEHHS W CpPaBHEHMS, KPUTEPUU
POBOJMMOI0 aHAJIN34,

® BOCIIPUHUMATh, (OpPMYyTUpOBaTh © NPEeoOpa3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpULIATENIbHBIC, €TUHUYHBIE, YACTHBIE U OOLIHE; YCIOBHBIC,

® BBLISIBJIITH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHS B (PaKTax, TaHHBIX,
HAOMIOIEHUSX W YTBEPXKACHUSX; TpeajaraTh KpPUTCPUH ISl BBIBICHUS 3aKOHOMEPHOCTEH W
MIPOTUBOPEYUMI;

e IeNlaTh BBIBOJBI C MHCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKITIOUSHUI 110 aHAJIOTHH;

® [[POBOJIUTH CaMOCTOSITEIbHO JO0KA3aTeJbCTBA MAaTEMaTHUECKUX YTBEPXKJICHMH (IpsMble U OT
NPOTUBHOT0), BBICTPAMBATh APTyMEHTAIMIO, MPUBOIUTH MPUMEPHI M KOHTPIPUMEPHI; 0OOCHOBHIBATH
COOCTBEHHBIE CYK/IEHUS U BBIBOJBI;

¢ BEIOMpATh Ccroco0 perieHus ydeOHOW 3agaun (CpaBHUBATh HECKOJIBKO BApUAHTOB pEIICHUS,
BBIOMpPATh HANOOJIEE TTOAXOSIINN C YIETOM CaMOCTOSTENILHO BBIICTICHHBIX KPUTEPHUER).

ba3oBsle nccienoBarenbekue JeHCTBUS:

® ICIIOJIH30BAaTh BOIPOCHI KaK MCCIIEOBATEIICKUN MHCTPYMEHT MO3HAHUA; (OPMYIHPOBATH
BOIIPOCHI, (PUKCUPYIOIIHE MPOTUBOPEYNE, TPOOIeMy, YCTaHABIMBATh HICKOMOE U JaHHOE, ()OPMHUPOBATH
TUIIOTE3Y, ApIYMEHTUPOBATh CBOIO MO3UIUI0, MHEHUE;

® [IPOBOJIUTH CAMOCTOSATENBHO CIUTAHWPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHNE 110 YCTAaHOBJICHHUIO
0COOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBIECHHUSA, IPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIy
00bEKTaMU, SIBIICHUSIMH, IPOLIECCAMU;

® CAaMOCTOATENBHO (hOpMyIHpoBaTh OOOOIIEHWST M BBIBOABI IO PE3yJbTaTaM IPOBENEHHOTO
HaOJIIO/IEHNUs, MCCIIEOBAHUS, OLEHMBATh JOCTOBEPHOCTh IIOJIYYEHHBIX pE3yJbTaTOB, BBIBOAOB U
0000IIIEHHIT;

® [IPOrHO3UPOBATh BO3MOXKHOE Pa3BHTHE IPOIECCA, a TAKXKE BBIIBUTATH MPEIIIOIIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCJIOBHSIX.

Pabora ¢ undopmarueii:

® BEIIBIIATE JeUIHUTH HH(pOpMAIMK, JaHHBIX, HEOOXOIMMBIX IS OTBETAa Ha BONPOC W JUIA
peleHns 3aJau;

®BEIOMpAaTh  WMHPOPMAIMI0 W3  HCTOYHUKOB  PA3IMYHBIX  THIIOB,  aHAIM3UPOBATH,
CHCTEMaTU3UPOBATh U UHTEPIIPETUPOBATh HH(OPMALIUIO PA3INYHBIX BUAOB U (HOPM MpeicTaBIECHUS;

® CTPYKTYpPHpOBaTh MH(POPMALIMIO, MPEACTABIATh €€ B PA3IUYHBIX (OpMax, HIUTFOCTPHUPOBATH
rpaduvecKy;

® OIICHUBATh HAJEKHOCTh MH(OPMALMH 110 CAMOCTOSATENBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuuseepcanvhvie KoMMyHnukKamueHwvle Oelicmsus, obecneuusaiom cGopMuposaHHOCmb
COYUATbHBIX HABLIKOG 00YUAIOUSUXCS.

Obuenue:

® BOCTIPUHUMATH U (HOPMYIHPOBATH CY>KACHUSI B COOTBETCTBHHU C YCIOBUSAMH U LEISAMHU OOIICHUS;
SICHO, TOYHO, TPaMOTHO BBIPaKaTh CBOK TOYKY 3PEHHS B YCTHBIX W THCHMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHUS 110 XOY pelIeHUs 3a/1a4, KOMMEHTUPOBATh MOJYyYEHHBIH pe3yibTarT;

®B X0J¢ OOCYXKICHHs 3aJaBaTh BOMPOCHI IO CYHIECTBY OOCYKIA€MOH TEMBI, IPOOIEMBI,
pelaeMoil 3a1a4M, BbICKa3bIBaTh U/I€U, HALIEIIEHHBIE HA TIOMCK PEIIEHUS; COOCTABIIATh CBOU CYXAECHUS
C CYXICHHMSIMU JIpPYrHMX Y4YaCTHHUKOB JAMANOra, OOHApyXHBAaTh pa3iiuMe U CXOJCTBO MO3MULHUH; B
KOPPEKTHOH (hopme GpopMymHpoBaTh pa3HOIIIACHS, CBOM BO3PAKECHHS,

® [IPEJICTABIATh PpE3yJAbTaThbl pEIIEHUS 33Ja4yM, OSKCIEPUMEHTa, MCCIEOBAHUSA, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpaTh (hopMaT BBHICTYIUIGHHS C YYETOM 3ajad Ipe3eHTAlMH M OCOOCHHOCTEH
ayJIUTOPHH.

CoTpyaHUYECTBO:

® [IOHMMAaTh W UCIIOJIIB30BaTh MPEUMYIIECTBA KOMAHIHOM WM WHAMBHUIYaIIbHOW pPabOThl TpU
peleHny y4eOHBIX 3aj[ad; MPUHUMATH Ie]Tb COBMECTHOHM NeATeNbHOCTH, IJIAHWPOBATh OPTraHU3aINIo



COBMECTHOH paloThl, paclpenensaTh BUJbl paboT, 10roBapuBaThcs, 00CYXJIaTh IMPOLECC M Pe3ybTaT
paboTbl; 00001IaTh MHEHHSI HECKOJIBKUX JIFOJICH;

® yJaCTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCYXIeHHs, OOMEH MHEHHI, «MO3TOBBIC
IITYPMBI» U UHBIE); BBINOJHATh CBOI YacTh pabOThl U KOOPAMHUPOBATb CBOM JICHCTBUA C IPYIMMHU
YJIeHAMU KOMaHbl; OILCHMBATh KauyeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT IO KpPUTEPUSM,
cOpMYITHPOBaHHBIM YYaCTHUKAMH B3aMMOICHCTBHSL.

3) Vuusepcanvnvie pezynamuenvie Oeilicmsusi, obecneuusaom @GopMUposaHUe CMbICLOBbIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuzanus:

COCTABIISITh IUIAH, AQITOPUTM pEIICHWs 3aJadd, BBIOMpPATh CIIOCOO0 pemIeHUus ¢ y4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U KOPPEKTUPOBATh BapUAHThI
pelieHuit ¢ y4éToM HOBOM HH(OpMAIIH.

CaMOKOHTpOJIB!

® BJIa/ICTh HaBbIKAMM I1O3HABATEJILHOM pe(IeKCMH Kak OCO3HAaHUS COBEpLIAEMbIX ACHCTBUHI U
MBICJIUTENIBHBIX MPOIECCOB, MX pE3yIbTaTOB; BIJIAJETh CIIOCOOAMH CaMOIPOBEPKH, CAaMOKOHTPOIIS
npoliecca U pe3ynbTaTa peleH!s] MaTeMAaTHYeCKOM 3a/1auu;

® [IPE/IBUACTh TPYAHOCTH, KOTOpbIE MOTYT BO3HHMKHYTh HpU pEIICHUH 337a4d, BHOCHTH
KOPPEKTHUBBI B JIEATENBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HANJACHHBIX OIIUOOK,
BBISIBJIICHHBIX TPYAHOCTEH;

® OIICHUBATh COOTBETCTBUE Pe3yJIbTaTa LEIH U YCIOBHIM, OOBSCHATh NPUYHHBI JOCTHXKECHHS WIIN
HEJIOCTHIKECHHUSI PE3YyNIbTAaTOB JIESATENFHOCTH, HAaXOIHWTh OIIMOKY, JaBaTh OLEHKY NPHOOPETEHHOMY
OIIBITY.

HNPEAMETHBIE PE3YJIBTATHBI

OcBoenue yueOHOro Kypca «Anredpa v Hayajla MaTeMaTH4YeCKOro aHaln3a» Ha YPOBHE CPEHETO
ob1iero oOpa3oBaHus JODKHO 00eCIIeUnBaTh JOCTHKEHHE CIEIYIOIUX MPEIMETHBIX 00pa3oBaTeIbHBIX
pe3y/bTaTOB:

10 KVIACC

Yucsa ¥ BbIYUCICHUSA

OnepupoBaTh TMOHATUSAMHU: pALUOHAIBHOE U JIEUCTBUTEIBHOE YHCIO, OOBIKHOBEHHAs W
JecsITUYHask ApoOb, TPOLIECHTHI.

BrinonusaTe apudmMeTndeckue onepannu ¢ palioOHaIbHBIMEI U JEHCTBUTEIbHBIMUA YHCIIAMHU.

BrImonHATe npuOImKEHHBIE BRIYUCICHUS, UCIIONb3Ys NIPAaBUjIa OKPYTJICHUS, NeNaTh MPUKHUIKY U
OILICHKY pe3yJIbTaTa BEIYMCICHUMN.

OmnepupoBaTh MOHATHSMHU: CTENEHb C IENBIM IIOKa3aTeleM; CTaHjaapTHas ¢opMma 3amucH
JICWCTBUTENFHOI'O YMCIIAa, KOPEHb HATypaJbHOW CTENEHH; MCIONb30BaTh MOAXOAAIIYI0 (GOpMY 3aIHCH
JIEMCTBUTEIIBHBIX YMCEN IS PEIICHMS IPAKTUYECKUX 3a]1a4 U MIPEACTaBICHUS JaHHBIX.

OnepupoBarh MOHATUSIMH: CUHYC, KOCUHYC WM TaHIE€HC IPOU3BOJIBHOIO YIJIA; HCIIOJIb30BATh
3aIMCh MPOU3BOJILHOTO YIJIa Yepe3 00paTHbIEC TPUTOHOMETPHUECKUE (DYHKITHH.

YpaBHeHUs M HEPABEHCTBA

OnepupoBarb MOHATHSAMHU: TOXJIECTBO, YpPaBHEHUE, HEPABEHCTBO; 1I€JI0E, pPAalMOHAIBHOE,
UPPALMOHAIILHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHUE;

BoinonHATE peoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAXKEHUN U pelIaTh TPUTOHOMETPUYECKUE
YpaBHEHUSI.

BrimonHsATs mpeoOpa3zoBaHus IENbIX, PAlMOHATBHBIX U UPPAIMOHAIBHBIX BBHIPAKEHUH U pelllaTh
OCHOBHBIE THUIIBI LIEJIBIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHHMS] W HEPABEHCTBA [UIsl PEIICHUS MATEeMAaTHUYECKUX 3aJad W 3aJad u3
Pa3IMYHBIX 00JIaCTe! HAYKU U pealbHOW KHU3HU.



MogenupoBare peajibHble CUTYallMM Ha sI3bIKEe alnreOpbl, COCTABIATh BBIPAKEHUS, YpPABHEHUS,
HEPABEHCTBA 110 YCIIOBUIO 3a/1ayd, MCCIEN0BaTh MOCTPOECHHBIE MOJAEIU C MCIOJIB30BAHMEM arapara
anreOphl.

DYyHKUHUHU U TPAPUKH

OnepupoBaTh NOHATHAMM: (QYHKLIHSA, CIOCOOBI 3aJaHUs (PYHKIHMH, 00JacTh ONpeaeNeHUs U
MHOKECTBO 3HaYeHUN QyHKIUH, rpaduk GyHKIIMU, B3aUMHO OOpaTHbIE (DYHKITUH.

OnepupoBaTh HOHATUSAMHU: YETHOCTh U HEYETHOCTh (QYHKIMH, HYIM (DYHKUHH, MPOMEKYTKH
3HAKOIIOCTOSIHCTBA.

HWcnonb3oBath rpaduku GyHKIMHA U1 pelIeHus: ypaBHEHUH.

Crpoutb 1 yuTaTh rpadMKu TMHEHHONW (PYHKIMH, KBAJAPATUIHON (YHKIIMH, CTETICHHOW (YHKITUU
C LIEJIBIM [TOKA3aTEeJIEM.

Wcnonb3oBath rpaduku GyHKUUN Ui HCCIEIOBAHUS MPOLIECCOB M 3aBUCUMOCTEH MPU peIIeHUuN
3aa4d U3 JpYrux y9eOHBIX NMPEIMETOB U PEATbHON )KU3HM; BRIPAXaTh (HOPMYIaMH 3aBHCUMOCTH MEXITY
BEJIMYNHAMU.

Havana maTeMaTH4ecKOro aHajimn3a

OnepupoBarh TMOHATHUAMHU: TIOCIEIOBATENBHOCTh, apu(MeTHUecKass W  TeOMeTpHyecKas
IIPOrPECCHH.

OnepupoBaTh MNOHATHAMM: OECKOHEUHO YOBIBarollas TI€OMETpHYEecKas IPOrpeccus, cymma
0eCcKOHEYHO yObIBaIOIIEH reOMETPUUECKON IPOrPECCUU.

3aaBaTh 0CIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOICTBA IMOCIENOBATEIBHOCTEN W MPOTPECCUN NI PEIICHUS pEalbHbIX 3aJad
IPUKIIATHOTO XapaKTepa.

MHoxkecTBa U JIOTHKA

OnepupoBarh NOHATUAMH: MHOXKECTBO, OIlEpallMi HaJl MHOXKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapaT s ONUCAaHUS peajbHBIX MPOLIECCOB U
ABJICHUH, IPU PELICHUH 3a/1a4 U3 IPYIUX y4eOHbIX IPEAMETOB.

OnepupoBarh NOHATHIMU: OIPENECICHHUE, TEOPEMA, CIEICTBUE, 10KA3aTENbCTBO.

11 KIIACC

Yuciia ¥ BbIYHMCIEHHSA

OnepupoBaTh NOHATHAMH: HATypaJbHOE, LENO€ YHUCIO; HUCIONb30BaTh IPU3HAKU JIEIMMOCTH
LIEJIBIX YHMCEJl, PA3JI0’KEHUE YNCIIA HAa IPOCThIE MHOKUTENHM JUIsl pEILICHNUS 3aau.

OnepupoBath MOHATHEM: CTENIEHb C PAL[MOHATBHBIM [TOKA3aTENIEM.

OnepupoBaTh NOHATUSAMMU: JOrapu(pM UKCiia, JECATUYHBIC U HATYPaJIbHbIE JTOrapH(pMBbI.

YpaBHeHUS M HEPABEHCTBA

[IpuMeHsTH CBOWCTBA CTENEHU Ui NPEOOpPa3OBAHMS BBIPAKCHHIA; ONEPUPOBATH TOHITHIMU:
IIOKA3aTEJIbHOE YPaBHEHHE M HEPABEHCTBO; PELIaTh OCHOBHBIE THIIBI IOKA3aTEIBHBIX YPAaBHEHUN U
HEPABEHCTB.

BoinonHATe ipeoOpa3zoBaHus BbIpaXEHUH, COEPKAIIUX JIOTapU(PMbI; ONEPUPOBATh MOHATUIMU:
Jorapu(MUYECKOe ypaBHEHHE M HEPABEHCTBO; pellaTh OCHOBHBIE THUIIbI JIOTapU(PMUUECKUX ypaBHEHUI
Y HEPaBEHCTB.

Haxoauts pemenust npocTeimnx TpPUroHOMETPUUECKUX HEPABEHCTB.

OnepupoBarh NOHATUAMH: CUCTEMA JTMHEUHBIX YPABHCHUM U €€ PEIICHUE; UCIIONb30BaTh CUCTEMY
JIMHENHBIX YPAaBHEHUH Ul PELLICHUS IPAKTUUECKUX 3a/1ad.

HaxonuTe pemieHuss NPOCTEHIINX CHCTEM U COBOKYIIHOCTEH palUOHAIBHBIX YPaBHEHUU W
HEPaBEHCTB.

MopenupoBaTe peajibHble CUTYAllMM Ha SI3bIKEe anreOpbl, COCTABIATh BBIPAKEHUS, YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI 110 YCIOBMIO 3aJja4l, UCCIIEIOBATh MOCTPOECHHBIE MOJEIH C MCIOJIb30BaHUEM
anmnapara anreOpsbl.

DyHKIUN U rpaduKu



OnepupoBaTh MOHATUAMHU: MEepUOAUUECKass (YHKLHSA, MPOMEKYTKH MOHOTOHHOCTH (DYHKIUH,
TOYKM 3KcTpemyMa (yHKIMM, HauOojblllee M HAaUMEHblIee 3HAaueHUs (YHKLIUU Ha IPOMEKYTKE,
UCIIOJIB30BaTh UX YIS UCCIIEAOBAHMS (DYHKIMH, 3aJaHHOU I'PpauKOM.

OnepupoBarh MOHATHIMHA: TPAQHUKH MOKA3aTEIBHOH, JTOrapuMHUUECKONH B TPUTOHOMETPUIECKUX
byHKuui; n300paxkaTb UX HAa KOOPIMHATHOMW MJIOCKOCTU M HCHOJNb30BAThH ISl PELICHUs] YPAaBHEHUH U
HEPaBEHCTB.

N300pakaTh Ha KOOPIMHATHOM IJIOCKOCTH TpadyKH JIMHEHHBIX YPaBHEHUH M HCIIOIB30BATh UX
JUIsl PELIEHUs] CUCTEMbI JIMHEHHBIX YPaBHEHUH.

Hcnonb3oBath rpadukn QyHKIUI A7 UCCIeIOBaHMS MPOLIECCOB U 3aBUCHUMOCTEH U3 JIPYTHX
y4eOHBIX TUCIUILTIH.

Hauvasia MmaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSAMH: HENpepbIBHAS (YHKLIMSA; MPOU3BOIHAS (YHKUUHU; MCIOIB30BATh
TeOMETPUYUCECKUI U (PU3NIECKUN CMBICI TIPOU3BOTHON ISl pEIICHUS 3a/1a4.

HaxomuTe mOpOM3BOAHBIE HJIEMEHTAapHbIX (QYHKLIMH, BBIYMCIATH IPOM3BOJHBIE CYMMBI,
POM3BEACHUS, YACTHOIO (DYHKIIUH.

Hcnonp30BaTh MPOM3BOAHYIO IS UCCIEAOBAHUS (YHKIUHM HA MOHOTOHHOCTH M DKCTPEMYMBI,
IPUMEHSATh PE3YNIbTaThl HCCIEI0BAHUS K IOCTPOSHUIO IPahuKOB.

Hcnonb30BaTh MPOU3BOAHYIO Ui HAXOXKJICHHMS HAWIYYIIEro PeleHHUs B NPHUKIAJHBIX, B TOM
YHCIIe COLUATbHO-9KOHOMUYECKUX, 3a7avyax.

OnepupoBaTh NOHATHSAMU: IepBOOOpasHass W HHTErpaj; IOHMMaTb TIE€OMETPUUYECKHH U
(bu3nvecKuii CMbICT MHTErpaa.

Haxonute mnepBooOpa3Hble 3JE€MEHTApHbIX (YHKIHMHA; BBIUMCIATE HHTErpan 1o (opmyne
Herotona—JleitOuuna.

Pemate mpuxiagHele 3azaud, B TOM YHCIE COLHMAIbHO-IKOHOMHYECKOIO0 U (PU3MYECKOro
XapakTepa, CpeJICTBAMUA MaTeMaTHYECKOr0 aHaIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3aejioB H TeM (undposrbie)
Kourpoasbnsie | IlpakTnyeckue
n/n NMpPorpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsl
MHoecTBa paliOHABHBIX U
1 eﬁCTBHTeHLIID{BI:X ynces. PanmonanbHbie 14 1 bubmmorexa [IOK
A -ran https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABCHCTBA
5 Oynkuuu u rpagpuku. CTeneHs ¢ 1eabM 6 bubmuorexa [{OK
IOKa3aTeIeM https://m.edso00.ru/1568aba3
3 ApudmeTrnueckuii KOpeHb N—0M CTETeHH . 18 1 bubmmnorexa [IOK
HppanmonanbHble ypaBHEHHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmyiibl
4 TPUTOHOMETPUHU. TPUTOHOMETPUYECKUE 22 1 bubmmorexa [JOK
P ’ https://m.edsoo.ru/1568aba3
ypaBHEHUS
) [TocnenoBarenbHOCTH U POrpeccun 5 bubmorexa HOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AITUS 3 1 bu6mmoreka [JOK
3HaHUH https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kourpoasbnbie | IlpakTnyeckue
n/n NMporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
CreneHsb ¢ paruoHaIbHBIM MTOKA3aTENIEM.
1 [TokazarenbHas pynkuusd. [lokazaTenbHbie 12 1 bubmmorexa [JOK
i ' https://m.edsoo.ru/fl11c4afd
YpaBHEHUS U HEPABEHCTBA
Jlora ecka KLU
2 ﬂo;apiixizemﬂi ¢)y:B::}:IHﬂ U 12 bubmorexa LIOK
P P https://m.edsoo.ru/fl1c4afd
HEPaBEHCTBA
Tpuronomerpuyeckue KIIUU U UX
3 rpa(i)I/IKH T IID/IFOHOMGT(bZLII{eCLI[(I/Ie 9 1 brbmmorexa [JOK
p P P https://m.edsoo.ru/fl11c4afd
HEpaBEHCTBA
. bubmuoreka [JOK
4 IIpoussoanas. [Ipumenenne npon3BoAHON 24 1 https://m.edsoo.ru/flLcdafd
5 WHTerpan u ero npuMeHeHus 9 Bubmmorexa LIOK
P erO fpuMere https://m.edsoo.ru/fl11c4afd
. bubnuoreka [JOK
12 1
6 Cuctemst ypasHeHHi https://m.edsoo.ru/fl11c4afd
7 HarypanbHble U 1ienbie yucia 6 bubmmorexa TIOK
P H https://m.edsoo.ru/fl11c4afd
3 [ToBTOpenue, 0000LIEeHNE, CUCTEMATU3ALIMS 18 1 bubnmnoreka [IOK
3HaHUM https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 5 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne JlaTa HudpoBLIe
Tema ypoka Kontposbubie | IlpakTHueckue p
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl

MHOXxecTBO, oneparuu Haj

1 MHOKECTBaMHU Illslar aMMBI 1 bubamorexa LIOK

. ] P https://m.edsoo.ru/746d5dce

Oilinepa—Benna
PanunonaneHbIe Yncna.

5 OOBIKHOBEHHBIC M JICCATHYHBIC 1 bubmuoreka [JOK
IpoOu, MPOLEHTHI, OECKOHEYHBIE https://m.edso0.ru/be888093
nepuoaAnYecKue apoou
Apudmerrueckue ornepanuu c
palMOHAIbHBIMU YUCIIaMH, Bbub6nunoreka [JOK

3 1
peoOpazoBaHus YHCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKECHUI
[Ipumenenue npoOeit 1 MPOIEHTOB
JUIS pelIeHus IPUKIIAIHBIX 3a]1a4 U3 bubanoreka LIOK

4 . . 1
pa3IMYHBIX OTPACIIE 3HAHUHN U https://m.edso0.ru/44dd1046
peanbHOM KU3HU
[Ipumenenue qpoOeit 1 MPOIEHTOB
JUISL peLIeHUs TPUKIIAHBIX 33]1a4 U3 bubamnoreka [HOK

5 . . 1
pa3JIMYHBIX OTPACIIE 3HAHUHN U https://m.eds00.ru/d99d8c74
peanbHOM KU3HU
JlercTBUTEIBHBIC YHCTIA. bubmuoreka [[OK

6 1
ParmonanbHbIe U UppalMOHAIbHbBIE https://m.edsoo.ru/2f36a36f



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f

quciia

Apudmerrueckue oneparmu ¢

Bbub6nunoreka [JOK

7
NEUCTBUTEILHBIMU YHCIIAMU https://m.edsoo.ru/a97a12d9
[TpuGmmxEHHBIC BEIYMCIICHHUS],
8 [IpaBUJIa OKPYIVICHUS, IPUKUIKA U budmiorexa [JOK
P pyL » TPHKHA . https://m.edsoo.ru/cb723fbd
OIICHKA PE3YJIbTaTa BEIYUCICHUN
9 ToxaecTBa U TOXKACCTBEHHBIC bu6mmoreka [JOK
npeoOpa3oBaHUs https://m.edsoo.ru/3a23ac15
10 VYpaBHEeHHE, KOPEHb YPAaBHEHUS Bubmiorexa OK
p - KOp yp https://m.edsoo.ru/11ac68be
11 HepaseHcTBO, perieHre HepaBEeHCTBA bubmmorexa LIOK
P b P https://m.eds00.ru/50bdf26d
Bbub6nunoreka [JOK
12 M
CTOM MHTCPBAIIOB https://m.edsoo.ru/775f5d99
Pemenue miensx u apoOHO-
13 a I/IOHaJIEHBIX azllsll)ieHnﬁ u Bubmiorexa OK
patt yp https://m.edsoo.ru/6ec7al07
HEPABEHCTB
KontponbHas pabora no reme
"MHoOKecTBa palliOHAJIbHbIX U
14 €M CTBUTEJILHBIX YHCEIT Brbmiorexa OK
A ' https://m.eds00.ru/1914a389
PannonansHble ypaBHEHUS U
HepaBeHCTB"
DyHKIMA, CIIOCOOBI 3aaHUs
15 @YHK nuu. BzaumHo oOpaTHbIe bubmorexa [JOK
YHICIUH. p https://m.edsoo.ru/226eeabf
G yHKITII
I'paduk k. O01acTe
pacpu ymiu N bu6mmoreka [JOK
16 OIpeIeNICHUs] 1 MHOXKECTBO 3HAYCHHIA

dbyakun. Hymu GyHkiumn.

https://m.edsoo.ru/763e75¢ee



https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
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HpOMe)KYTKI/I 3HAKOIIOCTOAHCTBA

17 YérHble 1 HeUETHBIC PYHKIUU bubamorexa LIOK
https://m.edsoo.ru/ff4564ad
CrerneHs ¢ LeNIbIM [TOKa3aTeIeM.
18 CrangaptHas ¢popma 3anucu bubmmorexa [IOK
. https://m.eds00.ru/66446d3e
JIeWCTBUTENLHOT'O YHCIIA
Hcnonb3oBanue noaxoasmeit popmbl
19 3aUCH JEUCTBUTEILHBIX YHCEN I bu6nunoreka [JOK
pELICHHS TPAKTUYECKUX 3a/1a4 U https://m.edsoo.ru/6eadc6fl
NPE/CTAaBICHUS JAHHBIX
Crenennas KLU C HaTypaJbHBIM
20 U 1IEJIBIM no(Iiza}lf;{aTL;neM. Eé ZEOﬁCTBa u bubmorexa LOK
https://m.edsoo0.ru/3f25a047
rpadux
21 Apudmernueckuii KOpeHb bubnnoreka LHOK
HaTypaJIbHOMU CTEIICHU https://m.edso0.ru/d82c36d4
29 Apudmernueckuii KOpeHb bubnunoreka LIOK
HaTypaJabHOMU CTEIICHU https://m.edsoo.ru/fe7fcadb
23 CaoiicTBa apu(pMETHIECKOT0 KOPHS bubnmoreka [IOK
HaTypaJIbHON CTEIEHU https://m.eds00.ru/d0f0b260
24 CaoiicTBa apu(hMEeTHIECKOr0 KOPHS bubnmnoreka [HOK
HaTypaJIbHON CTEIEHU https://m.eds00.ru/c3389865
25 CRoiicTBa apu(PMETHIECKOTO KOPHSI bubnmnoreka [HOK
HaTypaJIbHOMU CTEIICHU https://m.edsoo.ru/444c4b9c
26 JeiicTBus ¢ apupmMeTHUeCKUMU bubnuoreka IIOK
KOPHSMU N—OH CTEIICHU https://m.eds00.ru/54b815c5
97 JeiicTBus ¢ apuMeTHIeCKUMH bubnmnoreka LHOK
KOPHSMU N—OH CTEIICHU https://m.edso0.ru/83105a0e
28 HeiicTBus ¢ apudMeTHIEeCKUMU bu6nuoreka [IOK



https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e

KOpHsAMU N—oii cTereHu

https://m.edsoo.ru/2ablc7bc

29 JeiicTBus ¢ apudMeTHIECKUMU bu6mmoreka LIOK
KOpPHSAMH N—OM CTETEHU https://m.edsoo.ru/eacb053c
JeiictBus ¢ apudmMeTHUECKUMU bubnmnoreka [HOK

30 .

KOpPHSAMH N—OW CTEEHU https://m.edsoo.ru/8a5ada51

31 Pemienue upparmoHaibHbIX bubamnoreka [HOK
YpaBHEHUH U HEPABEHCTB https://m.eds00.ru/69106ae7
Pemenne nppanmoHaIbHBIX bubnmnoreka LIOK

32 .

YpPaBHEHUI U HEPABEHCTB https://m.edso00.ru/9362fead

33 Pemienne nppanuoHaIbHbIX bubnnoreka [{OK
YpaBHEHUI U HEPABEHCTB https://m.edso0.ru/78d9b391

34 Perenne nppainoHambHbIX bu6muoreka [IOK
YPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/de7ca33e

35 Pemienue upparmoHaibHbIX bubamnoreka [HOK
YpPaBHEHUH U HEPABEHCTB https://m.edsoo.ru/87e5e52d

36 CgoiicTBa 1 rpaduK KOpHS N-0i bubanoreka [HOK
CTEIIEHU https://m.edsoo.ru/ebOcc5e3

37 CaoiicTBa 1 rpaduK KOpHS N-0it bubnuoreka [JOK
CTEIICHU https://m.eds00.ru/5f29b9b5
KontponbHas pabora no reme

38 "ApudMeTHIECKHI KOpEHb N—0i bubamnoreka [HOK
crenenu. MppanuoHanbHbIe https://m.edsoo.ru/f13af630
YPaBHEHUS U HEpPAaBEHCTBA"

39 CuHyc, KOCUHYC M TAHT€HC YUCIIOBOT'O bubnmoreka [HOK
aprymeHrTa https://m.edso0.ru/5f605ed0

40 CuHyC, KOCUHYC U TaHT'€HC YHUCIO0BOIO bubmuoreka [IOK
aprymMeHTa https://m.edsoo.ru/ec9f4d78

41 ApKCHUHYC, apKKOCHHYC ¥ apKTaHTEeHC bubmuoreka [JOK



https://m.edsoo.ru/2ab1c7bc
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YHUCJIOBOI'o aprymeHTa

https://m.edsoo.ru/b8f5d49a

ApKCUHYC, apKKOCUHYC 1 apKTaHT'€HC

Bbub6nunoreka [JOK

42
YHCIIOBOT'O apryMEHTa https://m.edsoo.ru/f1ff9220
Tpuronomerpuyeckasi OKpy>XKHOCTb,
43 OIpe/IeIEHUE TPUTOHOMETPHYECKIX brbamorexa LIOK
peAl N p P https://m.edsoo.ru/6df195a0
(GyHKIIMI YUCIIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpy>KHOCTb,
44 05 e eJ'IeHI/I: T I/IFOHOMC”I;“) yI/I‘{eCKI/IX bubmmorexa [IOK
pea . p p https://m.edso0.ru/6b61c578
(GyHKIHI YUCIOBOr0 apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUECKHE bubnmnoreka [HOK
bopMyITBI https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUUIECCKUE bubamnoreka LIOK
bopmyIbI https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnuoreka [IOK
bopmynbl https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnmnoreka [HOK
bopmybl https://m.edsoo.ru/12d1413c
49 ITpeobpazoBanue bubnmnoreka [HOK
TPUTOHOMETPUYECKHUX BBIPAKECHUHN https://m.edso0.ru/e248c5fc
50 [IpeoGpazoBanue bubnmnoreka [HOK
TPUTOHOMETPUYECKUX BBIPAKCHUHN https://m.edso0.ru/09ba5b3d
51 [Ipeobpa3zoBanue bubnmnoreka LIOK
TPUTOHOMETPUUECKUX BBIPAKCHUN https://m.edsoo.ru/1f4655da
59 [TpeoGpa3zoBanue bu6mmoreka LIOK
TPUTOHOMETPUYECKUX BBIPAKCHUHN https://m.edso0.ru/76ce9958
53 IIpeoOpa3oBanue bubnmnoreka [HOK
TPUTOHOMETPUYECKHUX BBIPAKEHUHN https://m.edso0.ru/8fa598b5
54 Pemenne TpuroHOMeTpUUECKUX bu6mmoreka [JOK



https://m.edsoo.ru/b8f5d49a
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ypaBHEHUI https.//m.edsoo.ru/6baefel9
55 Pemienne TpUroHOMeTpHUYECKUX bu6mmoreka LIOK
yYpaBHEHUI https://m.edsoo.ru/alf8d141
56 Pemenne TpuroHoMeTpUUECKUX bubnmnoreka [HOK
YpaBHEHUH https://m.edso00.ru/65a0f2d0
57 Pemnienne TpuroHOMEeTpUYECKUX bubamnoreka [HOK
YpaBHEHU U https://m.edsoo.ru/0d8a770d
58 Pemenne TpuroHoMeTpUIECKUX bubnmnoreka LIOK
ypaBHEHUH https://m.edsoo.ru/cec28774
59 Peuienne TpuroHOMETpUIECKUX bubnnoreka [{OK
yYpaBHECHUI https://m.edsoo.ru/e6eec650
O60611eHre 10 TeMaM "OCHOBHBIE
60 TPUTOHOMETPHUIECKHE (HOPMYJIBI bubamorexa LIOK
P P PMYIBL. \ https://m.edsoo.ru/ae44ac4c
TpuroHomeTpuueckue ypaBHEHUS
KonTponbhast pabora no teme
"®opMyibl TPUTOHOMETPHH.
61 T I/Illi)OH};MeTpI/I‘ICCKI/Ie ’ bubamorexa LIOK
P | /g . https://m.edsoo.ru/b46a8228
ypaBHeHus'"/Bcepoccuiickas
poBepoyHas pabora
62 HToroBast KOHTpoJIbHAs paboTa / bu6mmoreka LIOK
Bcepoccuiickas mpoBepouHas pabora https://m.edso0.ru/188bbftc
O0001IeH1Ee, cCUCTEMaTH3aIMs 3HAHUH
63 3a Kypc aireOpsl U Haval bubamorexa LIOK
7P P https://m.edso0.ru/33e6629
MaTemaThyeckoro aHanusa 10 kimacca
Apudmernueckas 1 reoMeTpUIecKas
64 nporpeccun. Mcnons3oBanue bubmuoreka LIOK

MIPOTPECCUH TSI PEIICHHSI PEaTbHBIX
3aj1a4 MPUKJIATHOTO XapaKTepa

https://m.edso0.ru/d36669f8
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Beckoneuno yosiBaroas

65 reomerpuyeckas nporpeccus. Cymma 1 bubnnoreka LHOK
OECKOHEUHO yOBIBAIOIICH https://m.edsoo.ru/1cbf72bl
F€OMETPUUYECKON MTPOrpeCCUu

bubmuoreka [JOK

66 opMyIa CTOKHBIX IPOLUCHTOB ! https://m.edsoIo_.[ru/538fc437

bu6mmoreka [JOK

67 opmya CTOKIBIX MPOLCHTOB ! https://m.edsoo.ru/c2627eca
O0001menue, cucTeMaTH3aIus 3HAHUH

68 3a Kypc anreOpbl 1 Havyal 1 bubamorexa [IOK

https://m.edso0.ru/49f1b827
MaTteMaTtudeckoro anananza 10 kiacca
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBbBI
10 KJIACC

Koz IIpoBepsiemble npeaMeTHbIE Pe3y/JbTATHI OCBOCHHS] OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOM MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTaTa
1 Yucna u BIYMCTICHUS
11 OmnepupoBarh MOHATHAMU: PAlIMOHATILHOE U JIEHCTBUTEIBHOE YHUCIIO0, OOBIKHOBEHHAS
' U AecATu4Hast 1po0b, MPOLIEHTHI
12 BoimonusATe apudmMeTndyeckue Onepanuy ¢ PaluOHAIBHBIMU M JICHCTBUTEIBHBIMU
' qucIaMu
13 BoimonusaTe npubamkEHHBIE BBIYMCICHUS, UCTIONIB3YS MpaBUIa OKPYIJICHHUS, J1e1aTh
' MIPUKUIKY U OLIEHKY Pe3yJIbTaTa BHIYMCICHUMN
OnepupoBaTh MOHSATUSMU: CTENEHb C IENbIM MOKa3aTeleM, CTaHAapTHas ¢dopma
14 3allUCH JIEHCTBUTENBHOIO 4YHCIA, KOPEHb HATypaJIbHOM CTENEHM; HCIOIb30BaTh
' MOJIXOJAIIYI0 (POPMY 3aIlUCU JIEHCTBUTENIbHBIX YKCEN JJI PELICHUS MPaKTHYECKUX
3a/1a4 ¥ NPEJICTABICHUS JaHHBIX
OnepupoBaTh NOHATHUAMHU: CHUHYC, KOCHUHYC M TaHI'€HC IPOM3BOJIBHOTO YIJIa;
1.5 MCIOJIb30BaTh 3alKCh MPOU3BOJBHOIO yria yepe3 oOpaTHbIE TPUTOHOMETPHUUECKHE
byHKIUHA
2 VYpaBHEeHUS U HEpaBEHCTBA
OnepupoBaTh MOHATUSMHU: TOXKIECTBO, YpPaBHEHME, HEPABEHCTBO, IIEJIOE,
2.1 paloHalbHOE, UPPALUOHAIBLHOE YpaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUECKOE
ypaBHEHUE
25 BeimonuaTe  mpeoOpa3oBaHUS TPUTOHOMETPHUECKUX  BBIPAXECHUH U peliaTh
' TPUTOHOMETPUUYECKUE YPABHEHUS
BeimonuaTe  mpeoOpa3oBaHUS  IENBIX, PAlMOHAIBHBIX M HMPPALMOHAIBHBIX
2.3 BBIPKEHUI M pelIaTb OCHOBHBIE THUIIBI IIEJIBIX, PALIMOHAIBHBIX U UPPALMOHATIBHBIX
YpaBHEHUH U HEPABEHCTB
24 [IpumeHsTh ypaBHEHMS W HEpaBEHCTBA AJIs PELICHHS MaTeMaTUYeCKUX 3ajad U
' 3aJ1a4 U3 pa3IMuHbIX 00JacTel HayKU U pealbHOM KU3HU
MozenupoBarh peaibHble CUTYallMd Ha S3bIKE aureOpbl, COCTABIISATH BBIPAKEHUS,
2.5 ypaBHEHUs, HEPAaBEHCTBA MO YCJIOBMIO 33[]aul, UCCIIEI0BaTh MOCTPOCHHbIE MOJIENH C
MCIIOJIb30BAaHUEM arrapaTa aareopbl
3 OyHKIMH U TpaPUKH




OnepupoBaTh TOHATUSAMHU: (QYHKIHS, CHOCOOBI 3amaHus (YHKIUU, O0OIaCTh
3.1 OIpeneNieHNs] M MHOXXECTBO 3HAueHWH QYHKIHH, Trpaduk (QYHKIHH, B3aHMMHO
oOpatHble pyHKINU
39 OnepupoBarh TOHATUSMHU: YETHOCTH W HEYETHOCTh (PYHKUUU, HYIH (YHKIUH,
' MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonb3oBaTh rpaduku GyHKIMNA 11 peIIeHusl ypaBHEHUN
34 Crpouth W uHTaTh TpaduKW JMHEWHOW (QYHKIIUH, KBaApaTUYHON (yHKIHH,
' CTETICHHOUN (PYHKIIMH C IEJIBIM MTOKa3aTeIeM
Hcnonb3oBath Tpaduku GyHKIUN IS UCCIETOBAHUS TIPOIECCOB M 3aBUCHUMOCTEH
3.5 MIPH PEIlICHUU 33/1a4 U3 APYTruX y4eOHBIX MPEIMETOB U PealbHOW KM3HU, BBHIPAXKATh
(dhopMynaMu 3aBUCUMOCTH MEXIY BEIMUYUHAMU
4 Hayana marematudeckoro aHanamnsa
i1 OmnepupoBatb TIOHSTUSIMH MOCJIeIOBATEIBHOCTB, apupmeTndecKast "
' reoMeTpuYecKas Iporpeccuu
42 OmnepupoBaTh MOHATHAMH: OSCKOHEYHO YOBIBArOIas reOMETpHUYEcKasi MpOrpeccus,
' CyMMa OECKOHEYHO yObIBAIOLIEH reOMEeTPUUECKON TPOrpeccuu
4.3 3ajaBaTh NOCIEI0BATEILHOCTH PA3IMYHBIMU CIIOCOOaAMU
44 Hcnonp30BaTh CBOWCTBA IOCIENOBATEILHOCTEH M MPOrPEeCcCUil UIsl pelieHus
' peaNbHBIX 33724 MPUKIAHOTO XapaKTepa
5 MHoOecTBa 1 JIOTUKA
5.1 OniepupoBaTh MOHATUSIMH: MHOXKECTBO, OTIEpAIIMU Ha/l MHOKECTBAMHU
5 Hcnons30BaTh TEOPETHUKO-MHOKECTBEHHBIM ammapar JUisi OMUCAHUS peallbHBIX
' MIPOIIECCOB U SIBJICHUH, P PEIICHUH 3324 U3 APYTUX yIeOHBIX TPEIMETOB
5.3 OmnepupoBaTh NOHATUAMHU: ONPE/IEICHNE, TEOPEMa, CIIEICTBUE, JOKA3aTEIbCTBO
11 KUIACC
Kon .
IIpoBepsieMble NpeAMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpPOBePsIEMOr0 .
00pa3oBaTe/IbHOI MPOrPaMMBbl CpeHero o01ero od0pasoBaHusi
pe3yJjbTarTa
1 Hucna u BIYUCICHUS
OnepupoBaTh MOHATHUSAMHU: HATypallbHOE, IEJO€ YHWCIO; HMCIONb30BaTh MPU3HAKU
11 JIETMMOCTH TEBIX YHCEN, pa3joKEHHEe YhClIa Ha MPOCThIE MHOXHUTEIH s
peleHus 3a1a4q
1.2 OnepupoBath MOHITHEM: CTENIEHB C PAIIHOHAIBHBIM MTOKa3aTelIeM




OHepI/IpOBaTL INOHATHUAMMUN J'IOl“apI/I(I)M qucia, JOCCATHYHBIC HW HATypPaJIbHBIC

1.3
JorapuQmbl
2 VYpaBHEHMS U HEpaBEHCTBA
[IpuMeHATh CBOWMCTBa CTENEHH I IPEOOpa3OBaHUS BBIPAKEHUM, ONEPUPOBATH
2.1 MOHATHAMM: TTOKA3aTeIbHOE YPAaBHEHHUE M HEPABEHCTBO; PEIIATh OCHOBHBIE THUIIBI
IIOKa3aTeNIbHBIX YPAaBHEHUN U HEPABEHCTB
BrImonHATe npeoOpa3oBaHus BEIpAXKEHUH, COIEpKAIIMX JIOrapu(Mbl; onepupoBaTh
2.2 MOHATUSAMM: JIOTapU(MHUECKOE YpaBHEHHE M HEPABEHCTBO; pEIIaTh OCHOBHBIE
THUIBI JIOTapU(PMUUECKUX YPaBHEHUN U HEPABEHCTB
2.3 Haxoguts pemenns NpocTeinx TpPUroHOMETPUUYECKUX HEPABEHCTB
24 OnepupoBaTh MOHATUSIMU: CHUCTE€Ma JIMHEWHBIX YypaBHEHHH U €€ pelleHue;
' HCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUN JIJIs1 pELICHMS] PAKTUYECKHUX 3a]a
95 HaxomuTp pemeHuss NOpOCTEMIIMX CHCTEM M COBOKYIIHOCTEM pAalMOHAJIbHBIX
' YpaBHEHUH W HEPABEHCTB
MozenupoBarh pealbHbIe CHUTYallMd Ha SI3bIKE anreOpbl, COCTABIATH BBIPAKEHHUS,
2.6 YPaBHEHHs, HEPABEHCTBA M CHUCTEMBI II0 YCJIOBHIO 3aJa4d, HCCIEI0BaTh
MIOCTPOEHHBIE MOJIENIN C UCIOJIb30BAaHUEM arlapara ajareopsl
3 OyHKIMH U TpaQuKH
OmnepupoBaTh MOHATHAMU: MEpHOANYECKas (YHKIMS, TPOMEXKYTKM MOHOTOHHOCTH
31 (GyHKIMH, TOYKH 3KCTpemMyMma (YHKIUHM, HauOojblllee M HaWMEHbIIEe 3HAuCHHS
' (GYHKIMM Ha IPOMEXYTKE; UCIONb30BaTh UX JUIA UCCIEI0BAHUS (QYHKIMHU, 33aHHOM
rpadukom
OnepupoBaTb MNOHATUSAMH: TpaUKd TIOKa3aTelbHOM, JOrapu@MUyeckod Hu
3.2 TPUTOHOMETPHUYECKUX (DYHKLMH; M300pa)kaTh MX HAa KOOPAMHATHOM IUIOCKOCTH U
UCIOJIb30BATh AJISl PEIICHUS] YPABHEHUI U HEPABEHCTB
33 N3o0pakath Ha KOOPJAMHATHOW IUIOCKOCTH TpadUKH JTUHEHHBIX YpaBHEHUU U
' HCIIOJIb30BaTh UX AJIS PEIIEHUS CUCTEMBI JINHEWHBIX ypaBHEHUN
34 Hcnonb3oBate rpaduku GyHKIHN IS UCCIETOBAHUS TTPOLIECCOB M 3aBUCHUMOCTEH
' U3 APYrux y4eOHBIX TUCLMITINH
4 Hauana maremarnueckoro anaimsa
OmnepupoBaTh TOHATHSIMHU: HeNpepbiBHAs (QYHKIMS, MPOU3BOAHAS (YHKIMH;
4.1 HCIOJIb30BaTh T€OMETPUUECKUI U (PU3NUECKUN CMBICH MPOU3BOIHON Ui PelleHus
3a1a4
4.2 HaxomuTh mNpOM3BOAHBIC DSJIEMEHTAPHBIX (YHKUWH, BBIYMCIATH TPOU3BOAHBIC




CYMMBI, TPOU3BEACHHUS, YACTHOTO ()YHKIIHIA

43 Hcnonb30BaTh MPOW3BOAHYIO UISI MCCIIEAOBAaHHS (DYHKIIMM HA MOHOTOHHOCTH H
' AKCTPEMYMBI, IPUMEHSITh PE3YJIbTAThI UCCIICTOBAHHS K TOCTPOCHHIO IPpahuKoB

4l Hcnonp30BaTh MPOM3BOAHYIO Ui  HAXOXJECHUS HAWIYYIIETO pEIICHUS B
' MPUKIIAJHBIX, B TOM YHCJIE COIMATbHO-YKOHOMUYECKHX, 3a/1a4ax

A5 OnepupoBath NOHATHAMU: IEPBOOOPA3HAast U UHTETPaJl; IOHUMATh F€OMETPUYECKUN
' 1 GU3NIECKUI CMBICT HHTETpaJia

46 Haxoguts nepBooOpasHble 3J€MEHTAPHBIX (YHKIUN, BBIYUCIATH HHTErpajl Io
' dhopmyne Hetotona — JleliOnua

47 Pemarp mnpuxiagHpie 3amadd, B TOM YHCIIE COIMATBHO-I)KOHOMHUYECKOTO U
' (bU3NIECKOro Xapakrepa, CpeICTBAMH MaTeMAaTHIECKOTO aHAITN3a

HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KUIACC
IIpoBepsieMblii 3JIeMEHT COACPKAHUS
Kon
1 | Yucna u BeIYUCIIEHUS
Panmonansubie uyucima. OOBIKHOBEHHBIE M JCCATHYHBIC JIPOOH, IPOIECHTHI, OECKOHEYHBIE
11 nepuonuyeckne  Apodu. ApudMeTHyecKue Orepalud C  PAHOHATBLHBIMH  YHCIIaMH,
" | mpeobpa3oBaHWs UHCIOBBIX BHIP@KEHMI. IIpuMeHeHne ApoOeil M MPOIEHTOB U PELICHHS
MPUKIIAHBIX 33]1a4 U3 PA3IMYHbIX OTpACieil 3HaHUI U pealbHOM KU3HU
JletictButenbHble uuncia. PamuoHanmbHBIE W HppaldOHANIBHBIE 4YHCHIA. ApudMETHUYECKHe
1.2 | onepauuu ¢ IeHCTBUTENbHBIMHU yuciaMu. [IpuOamkEéHHbIE BEIUMCICHUS, TTPABUIIa OKPYIIJICHHUS,
MPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIUUCICHUN
Crenens c mensiM mokazateneM. CranmapTHas (opMa 3amucu JeMCTBUTEIBHOIO YHCHA.
1.3 | Ucnonp3oBanue moaxonsmied (opMbl 3amucu JACHCTBUTENBHBIX YHCET [UISl pelleHus
MPaKTUYECKUX 3a]1a4 U MPEJICTABIICHUS TAHHBIX
14 Apudmernueckuil KOpeHb HaTypalbHOW cTemeHH. JleiicTBus ¢ apuMETHUYECKUMH KOPHSIMH
. HATypaJbHOMN CTEIECHU
15 CuHyC, KOCMHYC M TaHI€HC YMCIIOBOI'O apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI€HC
| 4HCIoBOrO aprymeHTa
2 | YpaBHEHHUS U HEPABEHCTBA
2.1 | ToxpaecTBa M TOXKACCTBEHHBIE TPEOOPA3OBAHUS
25 [IpeoOpazoBaHne TPUTOHOMETPUYECKUX BBIpaKeHHH. (OCHOBHBIE TPHUTOHOMETPUUECCKUE

(bopmybl




2.3

ypaBHCHI/IC, KOPCHb YpaBHCHUA. HepaBeHCTBO, pCIICHNEC HCPABCHCTBA. Merton HUHTCpPBAJIOB

2.4 | Pemenue nenbix u [poOHO-pallMOHATBHBIX YPaBHEHUN U HEPABEHCTB
2.5 | Pemenue uppanroHaibHBIX YPAaBHEHU M HEPABEHCTB
2.6 | Pemenue TpUrOHOMETPUYECKUX YPaBHEHUN
57 [IpuMeHeHne ypaBHEHHWH M HEpPAaBEHCTB K PEUICHUI0 MAaTeMaTUYeCKHUX 3a1ad W 3a4ad U3
| pasnHuHBIX 0671aCTeH HAYKH U PealbHON KU3HHI
3 | ®yakuuu U rpaduku
3.1 | ®ynkuwms, cnocoOsl 3aaanus pyHkuuu. ['paduk pynkuun. Bzanmuo oOpaTHbie GyHKINN
3.9 Ob6nacth ompeneneHuss U MHOXKeCTBO 3HaueHuUd GyHkiuu. Hymu ¢ynkumuu. I[TpomexyTtku
" | 3HAKONOCTOAHCTBA. USTHBIC H HEUETHBIC byHKIMN
33 Crenennas (yHKIHS C HATypaJIbHBIM U I1EIbIM MMoka3areiaeM. EE€ cBoiicTBa u rpaduk. CBoiicTBa
" m rpaduK KOpHs N-0i CTENeHH
34 Tpuronomerpudeckasi OKpy>KHOCTb, ONpeeNieHue TPUTOHOMETPUUECKUX (PYHKIIMI YHCIOBOTO
" | aprymenra
4 | Hayana maremMaTH4ecKkoro aHaiansa
a1 [TocnenoBarenpHOCTH, CII0COObI 3a/1aHus MIOCJIE0BATENBHOCTEH. MOoHOTOHHBIE
" | mocie10BaTeIbHOCTH
ApudmeTrrnueckas U reoMeTpudeckas nporpeccuu. beckoHeuHo yObIBaroas reoMeTpuiecKas
42 nporpeccusi. Cymma OECKOHEUHO yOBIBarOme TeoMeTpudeckoi mporpeccuu. Dopmyna
| CHOXKHBIX TPOIEHTOB. VICIIONB30BAaHME TPOrPECCHH Ui PEIIeHHs peanbHbIX — 3aj1ad
MPUKIIATHOT O XapakTepa
5 | MHOXecTBa U JIOTHKA
MHoxecTBO, omepauuu Haj MHoxecTBamu. Jlmarpammbl Oiinepa — Benna. Ilpumenenue
5.1 | TeopeTMKO-MHOKECTBEHHOI'O arnmapara JUisl ONHMCaHUs PEeabHBIX IPOIECCOB U SIBJIECHUH, NpPU
pElIeHNH 3aa4 U3 JPYTUX y4eOHbIX MPEIMETOB
5.2 | Omnpenenenne, Teopema, CIeICTBUC, JIOKA3aTEIBCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Uucna u BBIYUCTIEHUS
1.1 | HarypanbHbie u 1embie ynucna. [IpusHaku JeMMOCTH LEJbIX YUCE
1.2 | Cremnenb ¢ panmoHaabHbIM MOKa3areneM. CBOWCTBA CTECHH
1.3 | Jlorapudm umcna. JlecATHIHBIC U HATYPAITbHBIC JIOTapUPMbI




ypaBHeHI/Iﬂ " HCPABCHCTBA

2.1 | IIpeobpa3oBaHue BBIpAXKCHHH, COACPIKAIIUX JIOTAPH PMBI

2.2 | IlpeoOpazoBaHue BBIpaXXEHUI, COJIEPKAIIUX CTETIEHHU C PALlMOHAIBHBIM MTOKa3aTeIeM

2.3 | Ilpumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB

2.4 | TlokazarenbHbIE ypAaBHCHHS U HEPABEHCTBA

2.5 | Jlorapupmuueckue ypaBHEHUS M HEPABEHCTBA

26 CucteMbl JMHEHHBIX YypaBHEHHWH. PerieHue nNpuKIaAHBIX 3a7ay C MOMOILBIO CHUCTEMBI
' JIMHEHHBIX YpAaBHEHUN

2.7 | CucreMbl ¥ COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHHUI U HEPABEHCTB

28 [TpumeHeHne ypaBHEHHH, CHCTEM M HEPAaBEHCTB K PEIICHHIO MaTeMaTHUECKHUX 3a/a4 U 3a/1a4
' U3 PA3IUYHBIX 00J1aCTell HAYKU M peaibHOM JKU3HU
3 OyHKUMU U TpaduKu

31 Oyuxuus. [lepuonuueckue pynkuuu. [IpoMexxyTkn MOHOTOHHOCTH (QYHKIIUH. MaKCUMYMBI U
' MUHUMYMBI QyHKIH. Hanbobliee 1 HanMeHbIee 3Ha4eHUEe (DYHKITUU Ha POMEKYTKE

3.2 | Tpuronomerpuueckue QyHKIMH, UX CBOWCTBA U rpauKu

3.3 | IlokazarenbHas u norapupmudeckas GyHKIIUH, UX CBOMCTBA U Tpaduku

3.4 | Vcnonp3oBanue rpagukoB (HYHKIHHA ISl pEeHICHUS] YPaBHEHUN U IMHEWHBIX CUCTEM

25 Hcnonb3oBanue rpagukoB (GYHKUMH JUIs HCCIEAOBaHMUS TNPOLECCOB M 3aBUCUMOCTEH,
' KOTOpbIE BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 APYIUX yIeOHBIX MPEIMETOB M peabHOM JKU3HU
4 Hauana maremMaTHueckoro aHaauza

4.1 | HenpepoiBHble QyHKIIMU. MeTO HHTEPBAJIOB JUIsl pELICHUS] HEPABEHCTB

4.2 | IlpousBoanas ¢pyHkiuu. ['eomMmeTpudeckuii 1 GU3NIECKUI CMBICI TPOU3BOIHOM

43 [TpousBogHbIe 3JeMEHTapHBIX (QyHKIUH. DOpMynbl HaXOXKIEHHUS MPOM3BOJHON CYMMBI,
' MPOM3BEACHUS M YaCTHOrO (DyHKIHUH

44 [TpuMeHeHHe NMPOU3BOMHON K HMCCIENOBAaHMIO (YHKUIMH HAa MOHOTOHHOCTb U 3KCTPEMYMBI.
' Haxoxnenne HanOoIbIIero 1 HaMEHbBIIEro 3HaueHusl PYHKIIUU Ha OTPe3Ke

45 [TpuMeHeHne MPON3BOAHOM AJIs HAX0XKJICHHUS HAMJTYUIlero pelieHus B MPUKIAJHbIX 33/1a4ax,
' JUISL OIIpEJIENIEHHs] CKOPOCTH IpoIiecca, 3alaHHOro GopMyInoil uiam rpadgukom

4.6 | IlepBooOpasnas. Tabmuia mepBooOpa3HBIX

47 WuTerpan, ero reoMmeTpudeckuii U pusnveckuii cMpIci. Beraucienne naTerpaia mo Gopmyse

Herorona — JleitOuuma




HNPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJBLHOM
ITPOI'PAMMBI CPEJJHEI'O OBIIET'O OBPA3OBAHU A

Kon
NMpPoBePSIEMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUSA K NMPEAMETHBIM Pe3yJIbTATAM O0CBOCHHS
OCHOBHOM 00pa30BaTe/IbHOI NMPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus

Bnanenue Merogamu A0Ka3areiabCTB, aJrOPUTMAaMU pPELICHUS 3a/lay; YMEHUE
(hopMyIHpOBaTH M ONIEPUPOBATH MOHITUAMU: OIIPE/IeIICHNE, aKCHOMa, TeopeMa,
CIIEJICTBHE, CBOIICTBO, MpPU3HAK,  JIOKA3aTeJbCTBO,  PABHOCHJIbHbBIE
(hopMyTUPOBKH; TPUMEHATh HX; YyMeHHe (GOopMyIupoBaTh oOpaTHOE U
MPOTUBOIIOJIOXKHOE YTBEPXKACHUE, MPUBOAUTH HPUMEPBI U KOHTPIIPUMEPHI,
UCIIOJIb30BaTh METOJ MAaTeMaTU4eCKOW MHIYKIMH; MPOBOJUTH J10Ka3aTeIbHbIE
paccyXJeHUs NpU PEHIeHUH 337ay, OLIEHHWBATh JIOTMYECKYIO IPABUJILHOCTD
paccyKJIeHU; yMEHHE ONEePUPOBATH MOHATUSAMU: MHOKECTBO, ITIOAMHOXKECTBO,
olepalMM  HaJ  MHOXECTBAMM; YMEHHE  MHCIIOJIB30BaTb  TEOPETHKO-
MHOYKECTBEHHBII amnmapar JUIsl OMUCAHUS PEalbHBIX IMPOLIECCOB U SBICHUN U
IpU pelIeHUU 3ajjad, B TOM 4YHCJE U3 JAPYrUX Y4eOHBIX MPEAMETOB; YMEHHUE
OlepUpoOBaTh MOHATHAMH: rpad, CBs3HBIA rpad, aepeBo, HuKI, rpad Ha
IUTOCKOCTH; YMEHHE 3aJaBaTh M OMKCHIBATh Tpadbl Pa3IMUHBIMU CIOCOOAMU;

UCTIOJIb30BaTh Ipadbl IPH PELICHUN 33734

YMeHue onepupoBaTh MOHATHAME: HATYypallbHOE YHCIIO, LIETI0€ YUCIIO, CTEIEHb
C UEeNbIM IIOKa3aTelieM, KOPEHb HaTypajJbHOM CTENEHU, CTENEeHb C
palMoHalIbHBIM TIOKa3aTelleM, CTENEHb C JIEHCTBUTEIbHBIM IIOKA3aTesieM,
jorapudM Yucla, CHHYC, KOCHHYC M TaHT€HC MPOU3BOJIBHOI'O YMCIA, OCTaTOK
M0 MOJYJIO, PAallMOHAIBHOE YHCIO, HPPAMOHAIBHOE YHCIO, MHOXECTBA
HaTypaJdbHbIX, UENbIX, PAUUOHAIbHBIX, JEHCTBUTEIIbHBIX UHCET; YMEHHE
UCIOJIb30BaTh MPU3HAKU JEIMMOCTH, HAWUMEHBUIMN OOMMH JAeIUTENns U
HauMeHblllee oOlliee KpaTHOe, alropuT™M EBKiIMAa Npu peleHuu 3ajay;
3HAKOMCTBO C Pa3JIMYHBIMU TO3UIIMOHHBIMH CHUCTEMAaMU CUUCIICHUS; YMEHHE
BHITIONHATh BBIYUCIICEHWE 3HAYCHWH © MpPeoO0pa3oBaHUS BBIPAKEHUH CO
CTereHsIMH W JiorapudmMamu, mpeoOpa3zoBaHus APOOHO-PALMOHATBHBIX
BBIpQXCHHM; yMEHHE ONepUpoBaTh IMOHATUSAMHU: IOCIIEOBATEIbHOCTD,
apudmernyeckass TMporpeccus, TeOMeTpUYeCKas Mporpeccusi, OECKOHEUHO
yObIBaromas reoMeTpuyeckas MIpOrpeccusi; yMEHUuE 3a/1aBaTh
MIOCJIEIOBATEILHOCTH, B TOM YHCJIE C MOMOIIBIO PEKYpPPEHTHBIX (HopMyI;
YMEHHE OINEepPUPOBaTh MOHATHSAMH: KOMIUJIEKCHOE YMCIO, CONpPSLKEHHBIE
KOMIUIEKCHBIE YHWCIa, MOIYJb M apryMeHT KOMIUIEKCHOro 4ucia, (opma
3alUCH  KOMIUIEKCHBIX 4ucenl (TreoMeTpuyecKkas, TPUTOHOMETpUYecKas U

anreObpandeckasl); yMeThb MPOU3BOIUTH apu(METHYECKHE JCUCTBHS C




KOMIIJICKCHBIMHU YUCJIaMU; IPUBOAUTDL IIPUMEPHLI UCITIOJIB30BaHUA KOMIIJICKCHBIX
Yycell; OMepupoBaTh MOHATUSAMHU: Martpuma 2X2 u 3X3, onpeaenauTeNb

MaTpuIbl, FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPECACIIUTECIIA

YMeHue omnepupoBaTh IMOHATHAMHU: pallMOHATBHBIC, WPpPAMOHAIBHBIC,
MOKa3aTellbHbIe, CTENEHHBbIe, Jorapu(MUUecKue, TPUTOHOMETPHUYECKHE
YpaBHEHUsI U HEPABEHCTBA, UX CUCTEMBI; YMEHHE OMNEPUPOBATH TMOHSTHSIMU:
TOXKJECTBO, TOXJIECTBEHHOE IPeoOpa3oBaHME, YPAaBHEHHE, HEPABEHCTBO,
CHCTEMa ypaBHEHUHN W HEPABEHCTB, PABHOCUJILHOCTh YPAaBHEHHM, HEPABEHCTB U
CUCTEM; YMEHHUE pEeIllaTh YPAaBHEHUs, HEPABEHCTBA U CHUCTEMBbI C IOMOILBIO
pa3IMYHBIX MPUEMOB; pEIIaTh YpPaBHEHUs, HEPABEHCTBA U CUCTEMBI C
napameTpoM; IPUMEHSATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMbI ISl PEIICHUS
MaTEMaTUYECKUX 3aJla4d U 3a/1ad U3 PA3TUYHBIX 00J1acTe HayKH U pealbHON

KHN3HHU

YMeHue omnepupoBaTb  HOHATUSAMHU:  (QYHKUMSA, YETHOCTH  (QYHKIUH,
NEePUOJUYHOCTh  (PYHKIMHM, OTPAaHUYEHHOCTb (YHKIHH, MOHOTOHHOCTb
¢GbyHKIIMM, SKCTpeMyM (GYHKIUU, HauOoNbIlee W HaWMEHbIIEe 3HAYCHHS
(GyHKIMHM Ha TPOMEXYTKE, HempepbiBHAas (YHKIMs, aCHUMIITOTHI Tpaduka
¢GbyHKIMU, TIepBas W BTOpas MPOW3BOAHAS (YHKIMH, TEOMETPUYECKHA |
(bU3MYECKUil CMBICIT POU3BOIHOM, TIEpBOOOpa3Hast, OnpeaeaEéHHbII HHTETPAT,
YMEHHE HaXOIWTh AaCHUMITOTHl Trpaduka (YHKIUU; yMEHUE BBIYUCIATH
IPOMU3BOJHBIE CYMMBI, MPOM3BEACHUS, YACTHOTO M KOMIIO3UIMM (YHKIUH,
HaXOJUTh YpaBHEHHE KacaTeNbHOW K TpaguKy (QYHKIHMH; YMEHHE HaXOAUTh
IPOU3BOHBIE AJIEMEHTAPHBIX (PYHKIIMIA; YMEHHE HCIONb30BATh TPOU3BOJHYIO
Ui uccienoBaHus QYHKIMI, HAXOUTh HAHOONbIINE M HAMMEHbIIINE 3HAYCHHS
(GyHKUMN; CTpOUTH TpadUKd MHOTOWIEHOB C HCIOJNb30BAaHUEM arlapara
MaTeMaTUYECKOro aHalu3a; IPUMEHSATh IPOU3BOJHYIO U1 HaXOXKJICHUs
HAWIY4lIero peHieHuss B MPUKIAJHBIX, B TOM YHCJIE COIHAIbHO-
9KOHOMHUYECKUX M (DU3MUECKUX 3aJauax; HaXOAUTh IUIOMAIN U 00BEMBI GUTYD
C IIOMOUIbK0  HHTErpana; MpPUBOAUTH  IPUMEPHl  MaTEMaTH4YECKOIO

MOJICTTUPOBAHHS C TIOMOIIBIO MU (HEepeHITNATEHBIX YpaBHEHHHA

YMeHue omnepupoBaTh MOHATUAMH: rpaduk (yHKIUH, oOpaTHas (YHKIMS,
KOMITO3UIMST  (QYHKIMHA, JUHeWHas (QyHKOHMS, KBaApaTudyHas (QYyHKIUS,
panvoHanbHas ~ (QYHKOUS, CTeNeHHas (YHKOHS, TPUTOHOMETPUYECKHE
¢byHkuMKM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIIMM, TOKa3aTelbHAs |
norapupmuyeckas QyHKINU; yMEHUE CTPOUTH rpaUKH U3y4EHHBIX (QYHKIIHH,
BBINOJTHATH MpeoOpa3oBaHus rpapuKkoB GyHKIUN, UCIIOIB30BATh TPAPUKH IS
W3Y4CHHS TIPOIECCOB M 3aBHCUMOCTEH, TPU PpEHICHWH 3aJa4 U3 APYrux
y4eOHBIX TIPEMETOB W 33/a4 M3 pealbHOW JKW3HU; BBIpaXaTh (hopmynmaMu

3aBUCUMOCTH MCXKAY BCIIMYMHAMH; HUCIIOJIb30BATH CBOMCTBA U Fpa(1)I/IKI/I




GyHKOUI Ui pelieHus] ypaBHEHUM, HEPAaBEHCTB M 3aJady C MapaMeTpamy;
M300pakaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXKECTBA PEIICHUM YpaBHEHWH,

HCPAaBCHCTB U UX CUCTCM

YMmenue peaTh TCKCTOBBIC 3aa4M Pa3HBIX THIIOB (B TOM YHUCJIC HA ITPOLICHTHI,
J0JIN W 4aCTH, Ha ABHXKXCHHC, pa60Ty, CTOUMOCTb TOBApOB U YCJIYI', HAJIOI'U,
3agadyud M3 obmactu YIIpaBJICHUA JUYHBIMA U CEeMEMHBIMU (I)I/IHchaMI/I);
COCTAaBJISITh BBIPAXKCHUSA, YPABHCHUA, HCPABCHCTBA U UX CUCTEMBI 11O YCIIOBUIO
3aaa4u, UCCIICA0BATh IMOJTYYCHHOC PCIICHHUC U OLICHHUBATH HpaBHOHOHO6HOCTB
pPE3YyIbTAaTOB;, YMCHHUEC MOIACIUPOBATH PCAJIbHBIC CHUTyallUMd Ha A3BIKE
MAaTCMATUKU,; COCTABJISIThL BBIPAKCHUA, YPABHCHUA, HCPABCHCTBA U UX CUCTCMbI
Mo yCJIOBHIO 3aJJa4yH, UCCICA0BATHL IMOCTPOCHHLIC MOACIU C HMCIIOJIB30BAHUCM

anmnapara anreOpbl, HHTEPIPETUPOBATDH MOJYUYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSMH: CpeAHee apu]mMeTHuecKkoe, MeauaHa,
HauOosplllee W HaMMEHbIee 3HAYEHMs, pa3Max, IUCIepCHusi, CTaHAApTHOE
OTKJIOHEHHE YHCJIOBOr0 HalOopa, yMEHHE U3BIEKaTb, HHTEPIPETUPOBATH
UH(OPMAIMIO, NPEJCTAaBICHHYI0O B Tabiulax, Ha JAMarpammax, rpadukax,
OTPaKAIOIYI0 CBOWCTBA pEAJbHBIX IPOLECCOB M SBJICHUM; IPEACTABIATH
UH(POPMAITUIO C TIOMOUIBIO TAOJHII M JHarpaMM; UCCIIE0BATh CTATUCTHYECKUE
JIAHHBIE, B TOM YHCIIE C IPUMEHEHHEM IpapUUeCKUX METOI0B U 3JIEKTPOHHBIX
CpeACTB; rpaduyecku HcClIeoBaTb COBMECTHbIE HAOIIOAEHUS C IOMOIIBIO

AuarpamMm paCCCUBaHUA U JIMHEHHOMI perpeccun

YMeHHne onepupoBaTh MOHATHAMH: CIYYalHBIA OMBIT W CIIy4ailHOE COOBITHE,
BEPOSATHOCTb CIYYaHOrO0 COOBITHS; YMEHUE BBIYUCIATH BEPOSTHOCTH C
UCTIOJIb30BaHUEM TI'pa)UYecKUX METONOB; MPUMEHATH (POPMYJIBI CIOKEHUS U
YMHOXEHHUSI BEpOATHOCTEH, (OpMYyILy TMOJHOM BEpPOATHOCTH, (QopMyITy
bepnynnu, xoMmOuHaTOpHBIE (GakThl U (OPMYJIbl; OLIEHUBATh BEPOSTHOCTU
peanbHbIX COOBITUI; yMEHHE ONEepUpOBaTh MOHATUAMU: ClyyaiiHas BeIMYUHA,
pacnpesieieHne BEpOATHOCTEH, MaTEeMaTHYeCKOE OXHUAAHMUE, AUCIEPCUS U
CTaH/IapTHOE OTKJIOHEHUWE CIy4YallHON BEeNWYMHBI, (PYHKIUU pacupenesieHUus u
IUIOTHOCTU PAaBHOMEPHOTO, MOKA3aTelIbHOI0 U HOPMAJIbHOIO paclpeesIeHul;
YMEHHME MCIIONIb30BaTh CBOMCTBA WM3YYEHHBIX DPACIPEACICHUIN Ui pELICHUS
3aa4; 3HAKOMCTBO C TIOHATHAMHU: 3aKOH OOJNBIIMX YHCEN, METOJbI
BbIOOPOUHBIX HCCIEIOBAaHUN; YMEHHE NPUBOAUTH MPUMEPHI IPOSIBICHUS
3aKOHa OOJIBIIMX YHUCEN B MPHUPOJHBIX U OOLIECTBEHHBIX SIBICHUSX; YMEHHE
OIEpUPOBATh MOHATUAMM: COUYETaHHE, IEPECTAHOBKA, YUCIIO COYETAHUHN, YUCIIO
nepecTaHoBoK; OMHOM HproTOHA; yMeHHE MPUMEHSATh KOMOMHATOPHBIE (PAKTHI
U pacCyXJeHus JUIsl pelleHus 3a/ay; OLIEHUBAaTh BEPOSTHOCTU peaTbHBIX
COOBITHI; COCTaBJIATh BEPOATHOCTHYIHO MOJEIb M HHTEPIPETHUPOBATH

HOHy‘IGHHLIfI pe3yiibTaTt




VYmMmenne OIICPUPOBATH INOHATUAMMU: TOYKA, IIpAMadA, IJIOCKOCTb, ITPOCTPAHCTBO,
OTPE30K, JIy4, BeJIMUMHA yTiia, IJIOCKUI yTrojl, IBYTPaHHbIA yroJl, TpEXTrpaHHbIN
yroJl, CKpEIIMBAIoIINecs MpsSMbIE, MapasieIbHOCTh U MEePHEHINKYISPHOCTD
IOPSAMBIX WM IIJIOCKOCTEH, YroJI MEXAY IpsSMBIMU, Yrol MEXIAy IpsIMOM U
IUIOCKOCTbBIO, YTOJI MEX/y MJIOCKOCTSIMHU, PACCTOSHUE OT TOYKH JO IUIOCKOCTH,
paccTosHuE MEXAy MPSIMBIMU, PACCTOSHHUE MEXAY IIJIOCKOCTSIMHU; YMEHHE
UCIIOJB30BaTh IMPU pEIICHWH 3a7Jad U3Y4YeHHble (aKTbl U  TEOPEMBI
IJIAHUMETPUHU; YMEHHUE OICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHUPA,
CTPOUTH MATCMATHUYCCKUC MOJCIIN C INOMOIIBIO I'€COMETPHUUYCCKUX HOHATHU U

BCJIIMYHMH, P€IIaTh CBA3AHHBIC C HUMH IIPAKTHYCCKUE 3a1a49n
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YMeHue omnepupoBaTh IMOHATHSIMH: IUTOmAAb (GUrypsl, 00BEM (GUTYpPHI,
MHOTOI'pPaHHHK, TPaBWIBHBI MHOTOTPaHHUK, CEYCHHE MHOTOrpaHHUKA, KYO,
napajuleJienue 1, Npu3Ma, nupamuaa, (urypa M IOBEPXHOCTh BpalleHU,
IWIMHAP, KOHYC, miap, cdepa, miom@ans cdepsl, IUIOMEAAb HOBEPXHOCTH
NUpaMHUIbl, TPU3MBL, KOHYyCa, LUJIMHIPA, 00BEM Kyba, NPSMOYrOIBHOTO
napaieNienuIea, MupaMuIbl, TPU3MbL, IWIHHIPA, KOHYcCa, mMapa, pa3BEpTkKa
IIOBEPXHOCTH, CEYEHUS KOHyca M IWIMHAPA, MapajUle]bHbIe OCH HIH
OCHOBaHMIO, CEYEHHE IIapa, IUIOCKOCTh, Kacaromascs cQepbl, IWINHIPA,
KOHyCa; yMEHHE CTPOUTh  CEYEHHWE  MHOTIOIpaHHHMKAa,  HM300paxarb
MHOT'OI'PaHHHUKH, (DUTYPHI M TIOBEPXHOCTH BpAIIEHUS, X CEYCHHS, B TOM YHCIIE
C TIOMOIIBIO DJEKTPOHHBIX CPEJCTB; yMEHHE TPHMEHSTH CBOMCTBA
TEOMETPUYECKHX (UTYp, CAMOCTOSTENBHO (HOPMYNIUPOBATh ONpPEACICHUS
u3ydaeMmblX (uryp, BBIIBUTaTh THIIOTE3BI O CBOMCTBaX U MpH3HAKax
TeOMETPHUECKUX (UTYyp, OOOCHOBHIBATH WJIM ONpPOBEpPraTh HX; YMEHHE
IPOBOIUTH KJIACCH(PUKAUIO (GUTYp MO Pa3TMYHBIM IPHU3HAKAM, BBIIOIHATH

HeO6XO,Z[I/IMBIe JAOIOJIHUTCIIBHBIC TIOCTPOCHUSA
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YMeHue onepupoBaTh MOHATUAMU: BHKEHUE B IIPOCTPAHCTBE, NTapalIeiIbHbIN
IIEPEHOC, CHUMMETpPUS Ha IJIOCKOCTM W B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue MoJ00Ms, MOJOOHbIE (PUTYPBI; YMEHHE PAClO3HABATH PAaBHBIE
U ToA00HbIE (UTYpHl, B TOM YHCIE€ B IPUPOJAE, HUCKYCCTBE, apXHUTEKTYpE;
UCIOJIb30BaTh N€OMETPUUECKUE OTHOLICHHS IpPU PEIIeHUU 33a7ay; HaXOIUTh
reOMETPUUECKUE BEIMUYUHBI (UIMHA, Yroj, IUIOIAalb, 00bEM) MpPH pPELICHUU
3aJa4 M3 JPYTUX Y4YeOHBIX TNpPEAMETOB U W3 pPeaJbHOM KU3HU; YMEHHE
BBIUHCIIATh T'€OMETPUYECKUE BEIUYMHBI (AJIMHA, Yroi, IUIomaab, OO0BEM,
IUIOIIA b MOBEPXHOCTH), UCIOJIb3Ys M3y4eHHbIE (OPMYJIBI U METOIbl, B TOM
4yycle: IUIOIAAb ITOBEPXHOCTHM IUPAMUIbL, IPHU3MBI, KOHYCa, LMIUHIpPA,
wiomaas chepsl; 00bEM Kyoda, MPsIMOYTOJIBLHOTO Mapaijiesenumnesia, MMpaMmu/Ipl,
NpU3MBlL, IWIMHJIpA, KOHYyca, IIapa; YMEHHE HAaXOAWUTh OTHOIIEHHE O0BbEMOB

NOJ00HBIX QUTYp




YMeHue onepupoBaTh IMOHATHSAMHU: TMPSMOYTrOidbHAs CHCTEMa KOOPIUHAT,
BEKTOp, KOOPJAMHATHI TOUYKH, KOOPIMHATHI BEKTOpa, CyMMa BEKTOPOB,
1 IPOU3BE/ICHUE BEKTOpA Ha YHCIIO, Pa3IoKEHHE BEKTOpa Mo 0a3ucy, cKalsipHoe
MPOU3BEJCHUE, BEKTOPHOE MPOU3BEJCHUE, YIOoJl MEXAY BEKTOpaMHU; yMEHUE
WCIIOJIb30BaTh ~ BEKTOPHBI W KOOPAWHATHBIM  METON Ui  pEeLICHUA

reOMEeTPUYECKUX 3a/1a4 U 3a/1a4 IpYruX yueOHBIX MPEIMETOB

YMmenue BBIGI/IpaTB HOHXOHSIIJ_[I/If/’I MCTOH JId PCIICHUA 3aJa4yv; INOHHUMAHUC
SHAYMUMOCTH MATEMAaTUKW B H3Y4YCHUU TPUPOAHBIX U 06HICCTBCHHI)IX
13 IIpoueccoB H SIBJ'ICHI/If/'I; YMCHHUE pacCrio3HaBaTb IIPOABJIICHUEC 3aKOHOB
MAaTCMAaTUKNU B HCKYCCTBC, YMCHUC MPUBOAUTL MNPUMCPBI MATCMATUYCCKUX

OTKPBITUHA POCCUICKON U MUPOBOM MaTEMaTUYECKON HAyKH

INEPEYEHD 2JIEMEHTOB COAEPKXAHUS, IPOBEPAEMbIX HA
EI'D 11O MATEMATHUKE

IIpoBepsiemMblii 3JIeMeHT CO/iepKaAHUS

Kon

1 | Yucna u BeIYUCHCHUS

1.1 | HarypanbHble u nenble yucia. [Ipu3Haky JeTuMOCTH LETbIX YU Ce

12 Parmmonanbueie yncna. OOBIKHOBEHHBIE W JCCATHYHBIC TPOOH, MPOIEHTHI, OECKOHEUHBIC
| mepuomMUecKue ApOoH

13 Apudpmernueckuil KOpeHb HaTypalbHOW creneHu. JleiictBus ¢ apudmernyecKkumu
" | KOpHSIMH HATYDATLHOI CTEIICHH

14 Crenenp ¢ nensiM mnokasareneM. CTenmeHb € palMOHAJIBbHBIM Toka3aTteneM. CBoiicTBa
| crenenn

15 CuHyc, KOCHHYC M TaHT€HC YHCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTE€HC
" | ancnoBoro aprymenta

1.6 | Jlorapudm uucna. JleciTuunble 1 HaTYpaJbHBIE JTOrapU (MBI

JeiicTBuTenpHble uKciaa. ApupMeTHYecKHe ONepalud ¢ JeHCTBUTENbHBIMU YHCIAMHU.
1.7 | IlpubnuxEHHbIE BBIYUCICHUS, MpaBUJa OKPYIJEHUs, MPHUKUAKA W OLIEHKa pe3yibTaTra
BBIYMCIICHHUI

1.8 | IlpeoOpazoBaHue BbIpaKEeHUI

1.9 | KommuiekcHble uncia
2 | YpaBHEHUS U HEPABEHCTBA

2.1 | Llenbie u 1poOHO-pallMOHANIbHBIE YPABHEHUS

2.2 | UppanumoHanbHbIe ypaBHEHHS

2.3 | TpuroHoMeTprYecKue ypaBHEHUS

2.4 | Tloka3arenbHble U JlorapuMuieckue ypaBHEHUs




2.5

Lenbie 1 1poOGHO-paliOHAIbHBIE HEPABEHCTBA

2.6 | UppaunoHaabHble HEPABEHCTBA
2.7 | Iloka3zaTenbHbIC U JorapuMUUECKUE HEPABCHCTBA
2.8 | TpuroHomeTpruecKrue HEPaBeHCTBA
2.9 | CucteMbl ¥ COBOKYIHOCTH YpaBHEHUN U HEPABEHCTB
2.10 | YpaBHeHHUsI, HEPAaBEHCTBA M CUCTEMBI C TTapaMeTpaMHu
2.11 | Marpuna cucTeMbl JIMHEHHBIX ypaBHEHUN. OnpeenuTesb MaTpHIIbl
3 | Oyskuuu u rpapuku
31 DyHKIMSA, crmocoOb! 3ananus GyHkiuu. ['paduk pyHkiuu. B3anmao oOpatHble QyHKITUH.
' Yérusle u HeuéTHbIe QyHKIUU. [lepuonnyeckue GyHKIMH
OO6mnactp onpeaeneHus U MHOXKECTBO 3HaueHU ¢yHkuun. Hynmu dyakumu. [IpomexyTku
3.2 | 3HakonocTosHCTBA. IIpOoMeXKyTKM MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U MHUHUMYMBbI
¢ynkuuu. Haubonpiiee 1 HauMeHblee 3HaYeHUE PYHKLIUU HAa TPOMEKYTKE
33 CrenenHas (yHKUMSI C HAaTypaJbHBIM U LENbIM NoKa3zaTeneMm. E€ cBoiicTBa u rpaguk.
' CoiicTBa 1 rpauk KOpHs N-0i CTETeHU
3.4 | Tpuronomerpudeckue GyHKIIMH, UX CBOMCTBA U TPpaPuKU
3.5 | [okazarenbHas u norapudpmMudeckas GyHKIHH, UX CBOWCTBA U TpapUKH
36 Touku paspsiBa. AcuMnToThl rpagukoB GyHkuuil. CBoiicTBa QyHKIMI, HEIPEPHIBHBIX HA
| orpeske
3.7 | IlocaenoBarenbHOCTH, CIIOCOOBI 33/1aHUS I1OCIIEAOBATEILHOCTEN
3.8 | Apudmerndeckas u reomerpuueckas nporpeccun. opmyiia CI0XKHBIX MIPOLEHTOB
4 | Hayana MaTeMaTH4eCKOI0 aHAJIN3a
4.1 | IIpousBoanas pynkuuu. [Ipon3BogHbIC 2TeMEHTAPHBIX QYHKIIUI
42 [IpumeHenne npou3BOIHON K UCCIIEIOBAaHUIO (PYHKIIUNA HA MOHOTOHHOCTb U SKCTPEMYMBI.
" | HaxoxeHne HauGoIbIIEro ¥ HAaHMEHBIIEro 3HAUCH s (DYHKIIHH Ha OTpe3Ke
4.3 | IlepBooOpasHasi. IHTerpan
5 | MHoXecTBa U JOrHKa
5.1 | MHOXeCTBO, ornepariuy HajJ MHOXKeCcTBaMH. /[narpammel Ditiiepa — Benna
5.2 | Jloruka
6 | BeposTHOCTB M cTaTHCTHKA
6.1 | OnwucarenbHasi CTAaTUCTHKA
6.2 | BeposTHOCTB
6.3 | KomOunaropuka
7 | T'eomerpus
7.1 | durypsl Ha IOCKOCTU




7.2

[IpsiMbIe ¥ IIIOCKOCTH B MPOCTPAHCTBE

7.3 | MHOrorpaHHuKu
7.4 | Temna v MOBEPXHOCTH BpaICHUS
7.5 | KoopauHaTsl U BEKTOPBI

YYEBHO-METOJJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

1. Yuebnuk mnsa 10 kmacca o0meo0pa3oBaTenbHbIX yUpekaeHui. ba3zoBelil u
npo@uIbHBIA ypoBeHb. AnireOpa W Hayajga MaT€MaTU4YeCKOro aHaJIH3a.
Astopel: FO.M. Konsarun, M.B. Tkauéa, H.E. ®énoposa, M.U. 1llaGynuH.
I[Ton  pemakmumeir A.b.  JKwmwxuenko. Mocksa. IIpocsemnienne.2020.

2. YueOnuk ansa 11 kmacca oGmieo0pa3oBaTeabHbIX yupexkaeHui. ba3zoBsiil u
npouIbHBI  ypoBeHb. AsreOpa W Hayaja MaTEeMaTUYeCKOro aHaJIu3a.
Astopel: FO.M. Konsarun, M.B. Tkauéa, H.E. ®énoposa, M.U. 1llaGynun.
ITox penaxumeit A.b. XKuxuenko. Mocksa. [Ipoceemenune. 2021.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

1. bu6bmmoreka L{OK: https://edsoo.ru
2. Yuu.py: https://uchi.ru/

JIOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO

MYHUUMNAJIbHOE BHOAXXETHOE OBLLUEOBPA30OBATEJIbHOE 12.11.25 12:09 (MSK) CepTudukat 009D1BAF7D0B44F8ABE85292450DB2A205

YYPEXXAEHUE "CPEJ:!,'HSIH OBLLEOBPA3OBATEJIbHAS LLUIKOJIA N2 1" T.
BOJIOIOE, TBEPCKOW OBJIACTM, VBaHoBa TaTbsHa BacunbeBHa, aAvpekTop

Onepatop 340 000 "KomnaHus "TeH3op"




