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MOSCHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueGHOTO Kypca «Anredpa u Havajga MaTeMaTHYECKOTO
aHanm3ay» 0a3oBoro ypoBHs s oOyuaronmxcsi 10 —11 kiaccoB paspaboTtana Ha
ocHoBe PDeiepalibHOrO roCy1apCTBEHHOIO 00pa30BaTENbHOIO CTaHAAPTA CPETHETO
obmero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NpPEIbIBIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanmuszanus mporpamMmbl oOecriedMBaeT OBJAJCHUE KIIIOUEBBIMU
KOMITCTEHIIMSIMHA, COCTABJISTFOIIUMHI OCHOBY JIJISI CAMOPA3BUTHS U HETPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JIMYHOCTHOTO U MO3HABATEIbHOI'O
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayajga MareMaTHYE€CKOTO aHaln3a» SIBJSIETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapuIed MIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECMeYMBACT HWHCTPYMECHTAIBbHYIO 0a3y I HW3Y4YCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOHd CTOPOHBI, (POPMHUPYET JTOTHIECKOE H
abCTpaKTHOE MBIIUICHHUE YyYalluXcsl Ha YpOBHE, HEOOXOAMMOM JIJIi OCBOCHHS
KypcoB UWH(GOpPMATHKH, OOIECTBO3HAHUS, WCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydYalluecs OBJIAJCBAIOT YHHBEPCAIBHBIM SI3BIKOM COBPEMEHHOU
HayKH, KOTopas (opMyIupyeT CBOU JOCTHKCHHS B MAaTEMaTHIECKOU opme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBACT OCHOBY AJIS
YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW IKU3HU, TIO3BOJISIET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX W KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOh30BaTh WX B TMOBCEIHEBHOW XM3HH. B TOXe BpeMs OBIIaeHUE
aOCTpaKTHBIMU U JIOTHYECKH CTPOTMMH MATEMAaTHUYECKUMHU KOHCTPYKIHSIMU
pa3BUBaeT YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKJICHUSI, UCTIOJb30BaTh 0000IIEHNE U KOHKPETH3aIMI0, a0CTparupoBaHue u
aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIIeHHE. B X0/1e n3ydeHus
anreOppl W HadaJdl MaTeMaTHYeCKOro aHaiW3a B CTaplield IIKOJe YydJalluecs
MOJIYYatOT HOBBIM ONBIT PEIIEHUS MNPUKIAAHBIX 3aJlad, CaMOCTOSTEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeTIeH peabHbIX CUTYyalluii M HHTEPIpETaIluu
MOJIYYCHHBIX  PEIICHUH, 3HAKOMATCA C  TIpUMEpaMH  MaTEeMaTHYECKHX
3aKOHOMEpPHOCTEH B TMpHUpOJaE, HAyKe M B MCKYCCTBE, C BBLIAIONTUMUCS
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOpPaMH.

Kypc obnagaer 3HAYMTEIHHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM, KOTOPBIMA
peanu3yeTcs Kak 4yepe3 y4eOHbI marepuaj, CIoCOOCTBYIOUUN (OPMUPOBAHUIO
HAYYHOTO MHPOBO33pPEHHS, TaKk W dYepe3 crnenuduky ydeOHON AesaTenbHOCTH,



TpeOyroien CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, MPOJOJIKUTEIBHON
KOHIIEHTPAI[MM BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN PE3YIIbTAT.

B ocHoBe MeTomuku oOOydeHHs] anredpe W HavajlaM MaTeMaTH4eCKOro
aHaJIK3a JIEKUT JAeATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

CtpykTypa Kypca «Anredpa v Hayaia MaTeMaTHYECKOTO aHaJIM3a» BKIIOYAET
CIEAYIOIINE COAEPIKATEIBHO-METOIUYECKUE JUHUU: «YUuciaa M BBIYUCICHUSD,
«Dynkuuu  u - rpadukuy, «YpaBHEeHUsT W HepaBeHCTBa», «Hauana
MaTeMaTH4YeCKoro aHamusa», «MHoxkecTBa U JIOTMKa». Bce o0oCHOBHbIE
COJIEPKATEIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSHKEHHHM JBYX JIET
oOyueHusl B CTapiIeil IIKoJie, €CTECTBEHHO JOMOJHSS IpYT ApPyra M MOCTENEHHO
HAChIIIAsCh HOBBIMH TE€MaMM M  pasaeiaMu. JlaHHBII Kypc  SBISIETCS
UHTETPaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B ce0e coiepaHhUe HECKOJbKUX
MaTEMaTUYECKUX JUCIUIUIMH: anredpa, TPUrOHOMETPHSI, MAaTEMAaTUUECKUIN aHaAIU3,
Teopusit MHOKecTB U Jp. [lo mMepe Toro kak ydvamiuecs OBJIaAeBalOT BCE Ooliee
HMIMPOKUM MATEMAaTUYECKUM aIllapaToM, y HUX IOCIEI0BaTeNIbHO (popMupyeTcsa U
COBEPILIECHCTBYETCS YMEHHME CTPOUTh MAaTEMaTHYECKYH0 MOJEIb PEaJbHOU
CUTyallud, NpPHUMEHATHb 3HAHUS, IOJIyYEHHbIE B Kypce «Anredpa M Hayana
MaTEMaTUYECKOr0 aHaJIU3a», JIsl PEHIEHUsI CAaMOCTOSTENBHO CHOPMYITHUPOBAHHON
MaTeMaTHYECKOU 3a7a4M, a 3aT€M HHTEPIIPETUPOBATH NOJYUYEHHBIN PE3YNbTAT.

CopepkarenpbHO-MeTOAUYECKas JIMHAS «HUucna M BBIYMCIICHMS» 3aBEPILACT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOHM IKoJie. B crapiield mikose ocob0oe BHUMAHHE YACHSIETCS
(OpMHPOBAaHUIO TPOYHBIX BBIYMCIHUTENbHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BAHUE PA3IMYHBIX (QOpPM 3aMuCH JIEUCTBUTENIBHOTO YHCIA, YMEHHE
pPaMOHAIBHO BBINOJHATh JCHCTBHS C HUMH, JeNaTb NPHUKUIKY, OLICHUBATh
pe3ynpTaT. OOydarommecss MOIY4YalOT HABBIKM NPUOIMKEHHBIX BBIUMCICHUH,
BBITIOJTHEHUS JIEUCTBUI C YKCJIaMH, 3alUCaHHBIMU B CTaHIapTHOU (dopme,
UCITIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BbIPAKEHUH.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS Ha NPOTSIKEHWH BCETO
oOyueHusi B CTaplield IIKOJie, IMOCKOJbKY B KaXJOM pasliele MpOorpaMMbl
IPEeyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3aj1ad. OOydaromuecs OBIIAJEBAIOT
pPa3IMYHBIMM METOJIaMHU PELIECHUSI LEJbIX, PallMOHAIBHBIX, HUPPAIMOHAIBHBIX,
MOKAa3aTeNIbHbIX, JIOTApU(PMHUUECKUX UM  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPaBEHCTB U WX cucTeM. [loydyeHHbIE YMEHHS UCIIOJIB3YIOTCS IIPU HUCCIIEOBAaHUU
(GYHKIMI C TOMOIIbIO MPOU3BOJHON, PEIICHUH MPHUKIAAHBIX 3a/Jad W 3a1ad Ha
HaxXOXKJE€HUE HauOONIBIIMX W HaUMEHbIIMX 3HaueHud QyHkuuu. [lanHas
collepKaTelibHasi JIMHUS BKJIIOYaeT B ce0d Takxke (OpMUpOBaHHE YMEHHI
BBINIOJIHATh Pacy€Thl Mo ¢GopmyrnaMm, MNpeoOpa3oBaHUsl UENbIX, PalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKKe BBIPAXKEHUH,



COJEpIKaIMX CTENEHU U Jiorapumel. braronaps u3ydeHuro anreOpanyeckoro
Marepyaja  IPOUCXONWUT  JAJBHEWIIEEe  Ppa3sBUTHUE  AJTOPUTMUYECKOIO U
aOCTPaKkTHOTO MBILIUICHUSI Y4YallluXcsl, (OPMUPYIOTCS HABBIKM JI€IyKTHUBHBIX
paccyxaeHudd, paboTel ¢  CHUMBOJBHBIMU  (QopMamu,  MPECTaBICHUS
3aKOHOMEPHOCTEW M 3aBHCHMOCTEH B BHJI€ PaBEHCTB W HEpPaBEHCTB. AnreOpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HaIrJAIHO JEMOHCTPUPYET CBOM BO3MOXXHOCTH KaK
A3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYecKass JUHUS «DYHKIUH U TpaduKu» TECHO
NEPEIUIETAECTCS C IPYTUMH JIMHUSAMH Kypca, MOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
IIOCJIEIOBATEIBHOCTD U3Y4YECHUS MaTepHaIa. N3yuyenune CTEIIEHHO,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, UX CBOICTB
U rpauKoOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIbHON KU3HH TECHO CBA3aHO KaK ¢ MAaTEMaTUYECKUM aHaJIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHUMAaHHE
ynensiercs: (pOpMHpPOBAHUIO YMEHUS BbIpaKkaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pPa3IMYHBIMM BEJIUYMHAMHU, MCCIENOBAaTh IOJIY4YEHHbIE (DPYHKIMH, CTPOUTH HX
rpaduku. MaTtepuan 3Toi cojepKaTeIbHOW JTMHUN HalleJIeH Ha Pa3BUTHE YMEHUU
Y HABBIKOB, IMO3BOJSIOIIMX BbIpAXXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4HOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOM. Ero msyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaius3ay MO3BOJISIET
CYLIECTBEHHO PACIIUPUTh KPYTI KaK MAaT€eMAaTHYECKUX, TaAK U MPHUKIAJHBIX 3a]ad,
JOCTYMHBIX 00YYarOIIMMCsl, Y KOTOPBIX MOSIBISIETCSI BO3MOXHOCTh UCCIIEOBATh U
CTpOUTh Tpaduku (QYHKIUH, ONpeAeNnsITh WX HAWOOJbIINE U HAWUMEHBIIHNE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUS MAaTeMaTHYECKUX MOJENEH pealbHbIX CHUTYalHi,
HAXOXKJIEHUS HAWIy4dlIero PEIIeHHs B MPUKIAAHBIX, B TOM YHCIE COLMAIBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIN3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEeXHUKEe U HcKyccTBe. OOydammuecs Yy3HAIOT O
BBIJAIOLINXCSl pe3ysbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopepkarenbHo-MeToAMYecKass TMHUS «MHOXECTBa U JOTMKa» B OCHOBHOM
MOCBSILIIEHA  AJIEMEHTaM  TEOpUM  MHOXKECTB. TeopeTHKO-MHOKECTBEHHbIE
IIPEACTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaT€MaTWKH U IPEAararoT



HanOoJiee YHUBEPCAIbHbBIN S3bIK, OOBEAUHSIONMN BCE pa3/eibl MATEMATUKU U €€
MPUJIOKEHUI, OHU CBSI3BIBAIOT Pa3HbIE MATEMATHYECKUE NUCIUIUIMHBI B €IMHOE
uenoe. [loaToMy BakHO AaTh BO3MOYKHOCTH IIKOJIBHUKY MOHUMATh TE€OPETUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajlla MaTeMaTHUYECKOrOo AaHANIM3a» IMPUCYTCTBYIOT
TaKK€ OCHOBbl MaTEMaTHYECKOTO MOJEIUPOBAHUS, KOTOPBIE IPU3BAHBI
chOpMHPOBATH HABBIKK TTOCTPOCHUS MOJICIICH peaTbHbIX CUTYAIlUi, UCCIICTOBAHMS
ATHX MOJEJIed C MOMOUIBIO ammapaTa aiareOpbl U MaTeMaTUYecKOro aHaiu3a U
WHTEpIIPETAlUK TOTYYEHHBIX pe3yJbTaToB. Takue 3ajaHusl BIUIETCHBI B KaXKJbIU
U3 pa3JeaoB MPOTPaMMBbl, IOCKOJIbKY BECh MATEpHUAI Kypca IIHUPOKO UCIOIb3YETCS
JUISL pelleHusl MPUKIaaHbIX 3aaa4. [Ipyu pemeHnn peanbHbIX MPAKTHUYECKUX 33/1a4
y4yaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIb30BATh AHAJIOTHIO, 0000MATh M KOHKPETH3UPOBAThH
npobiemy. [lesTeabHOCTh MO (OPMUPOBAHUIO HABBIKOB PEHICHUS MPUKIATHBIX
3aJlady OpPraHU3yeTCsl B MpOIlECCe M3YyUEHHUs BCEX TeM Kypca «Alredpa u Haudana
MaTeMaTHYECKOTO aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B y4yeOHOM miaHe Ha M3ydeHHE Kypca ajreOpbl U Hayajdl MaTeMaTHYeCKOIro
aHanau3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Hejento B 10 kinacce u 3 yaca B
Hezemo B 11 kmacce, Bcero 3a 1Ba rona ooydenust — 170 yacos.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonanpabie unciaa. OOBIKHOBEHHBIC W JIECATUYHBIC IPOOU, TMPOIICHTHI,
OECKOHEYHBIE  MepHoauYeckre ApoOu.  ApupMeTHUeCKHe  Olepamuu  C
palMOHAIbHBIMU YK CIIAMU, TPE0Opa30BaHUs YUCIOBBIX BbIpakeHUl. [IpumeHenue
npo0el U MPOIEHTOB JUIsl PEIICHUs] MPUKIAJAHBIX 3a/lad U3 Pa3jIudHbIX OTpaciei
3HAaHUU U PEaJIbHOM KU3HH.

JleiicTBuTenbHble 4ucha. PanuoHalbHBIE W UPpPALMOHAIBHBIE YHCIA.
Apudmernueckue omnepauud € JEWCTBUTENbHBIMU yuciamu. [lpuOmmxeénnbie
BBIUHCIICHUS, [IPABUJIA OKPYTJICHHUS, IPUKUIKA U OLICHKA PE3YyJIbTaTa BBIYMCIICHUN.

Crenenb ¢ 1menbiM  mokaszarteneM. CranmaptHas Qopma  3ammcu
NehcTBUTEN HOTO uucna. HMcemonp3oBanue moaxonsmied  ¢GopMbl  3alucu
JEVUCTBUTENBHBIX YHCEN I PELICHUS NPAKTUYECKUX 3aJad U NPEACTaBICHUS
JTAaHHBIX.

ApudmMernuecknii  KOpeHb  HaTypaJibHOW  cremeHu.  JlecTBust ¢
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CuHyC, KOCHHYC W TaHI'€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHUHYC,
apKTaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHBIE TTPEOOPa30BaAHUA.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBIC
TPUTOHOMETPUUECKHE (POPMYIIBI.

VYpaBHeHue, KOpeHb YypaBHEHMs. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue 1iensix v 1poOHO-PAIIMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenre nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHU .

[IpumeHeHne ypaBHEHUM M HEPABEHCTB K PEIICHUIO MATEMATHYECKUX 3aJad
W 33J1a4 U3 Pa3IMYHbIX 001acTe HAYKH U PEaTbHOM KU3HH.

DYyHKIUHN U TPAPUKH

Oynkuus, crnocodbl 3amgaHus ¢GyHkuuu. [paduk dysknuu. B3aumHo
oOpaTHbIe (PYHKIIUH.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkumu. Hymu Qynkium.
[TpomexxyTku 3HAKOMIOCTOSTHCTBA. UETHBIC M HEYETHBIC (PYHKITUH.

CrenenHast QyHKIHS ¢ HATypaJIbHBIM U IIEJIBIM TOoKa3ateneM. E€ cBoiicTBa u
rpaduk. CoiicTBa u rpaduK KOpHs N-Oi CTENEHHU.



Tpuronomerpuueckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GyHKITUH YUCIIOBOTO apryMEHTa.

Hauajia MaTeMaTH4ecKOro aHajau3a

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJIaHus MOCJIEJOBATEIILHOCTEH.
MOHOTOHHBIC OCJICOBATECIILHOCTH.

Apudmerrnueckas 1 reoMmeTpudeckas mporpeccud. beckoHeduHo yObIBaromast
reomeTpudeckas nporpeccusi. CyMma 0€CKOHEYHO YOBIBAIOIIECH TeOMETPUUYECKON
nporpeccun. Mopmyiia CIOXKHBIX MPOUEHTOB. MCmonb30BaHUE MPOTPECCHUU IS
pELICHUs PeallbHBIX 3a7a4 MPUKIAJHOTO XapaKTepa.

MHo:KkecTBa U JIOTHKA

MHOX€eCTBO, olepaluyd HajJ MHOXXecTBamu. Jlmarpammbl Jiliepa—BeHHa.
[IpyuMeHEHNE TEOPETUKO-MHOKECTBEHHOTO armapara sl OMUCAHUS PEATbHBIX
MIPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX y4eOHBIX TPEAMETOB.

Onpenenenue, TeopeMa, CI€ACTBHUE, JOKA3aTEIbCTBO.

11 KIIACC

Yuciia ¥ BIYHCICHUSA

HarypanbHabie 1 niensle yncia. [Ipu3Haku 1eIMMOCTH LEIIbIX YHUCEIL.

Crenensp ¢ paumoHaIbHBIM NOKa3aTeneM. CBOMCTBA CTEIEHMU.

Jlorapudm yucna. JleciTHUHbIE U HATYpPATIbHBIE JIOTAPU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.

[TpeoOpa3oBaHue BBIpRXKEHUN, COAEPKAILIMX CTENEHH C palUOHaJIbHBIM
MTOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aresbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! U1 HEPABEHCTBA.

CucTteMbl TMHEHHBIX ypaBHEHHI. PellleHne MPUKIaIHbIX 33/1a4 C TOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHU.

CHCcTEMBI M COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CUCTEM WM  HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
KU3HU.

DYyHKIUHN U TPAPUKH

Oyuknus.  I[lepuonunueckne  ¢ynkuuud. [IpomMexyTku  MOHOTOHHOCTH
¢byHkun. MakcumyMbl U1 MUHUMYMbI (QyHKiuu. HauGomnplee u HauMeHblee
3HaYeHHe (PYHKLIHUU HA TPOMEXKYTKE.

TpuronomeTrpuyeckue GyHKIUH, UX CBOMCTBA U IPaPUKH.

[TokazarenbHast u gorapupmuyeckas GyHKIUN, UX CBOWCTBA U TpaUKH.



Hcnons3oBanue rpadukoB GyHKIMN IS pEIICHUs YpaBHEHUM M JTMHEHWHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMN I HCCIENOBAaHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPHU PEUICHUU 3aad U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

HenpepriBHble QyHKIIMH. MeTO MIHTEPBAIOB JUIsl PEIICHNS HEPABEHCTB.

[TpousBognass  ¢yHkuuu. ['eomerpuyeckuii ¥ (QU3MYECKUNH  CMBICI
IIPOU3BOTHOM.

[TpousBogubie  siemeHTapHBIX  GyHKIU.  DopMmynbl  HaXOXKACHUA
IPOM3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIIUI.

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHUIO (DYHKIIMM HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxxaenne HanOoNbIIero 1 HAaMMEHbLIEro 3HayeHus1 (QyHKIUH Ha
OTpE3KE.

IIppuMeHeHne NPOU3BOAHOM JUIA HAXOXKICHUSA HAWIY4dIlEero pelIeHUs B
INPUKIIAIHBIX 3aja4yaxX, I OIPENENIEHUs CKOPOCTH IIpolecca, 3aJaHHOTO
dbopmyoii unu rpaduKoMm.

[IepBooOpazHas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuyeckuid M (uU3MYeCKUid cmbIcia. Bbeluucienue
uHTerpana no gpopmyne Herorona—JleiiOnuna.



IINTAHUPYEMBIE PE3YJIBTATbBI

OcBoenne ydeObHOrO mpenmera «Marematuka» JOJDKHO 00€cIeunBaTh
JIOCTUKEHHE Ha YPOBHE CPEJIHETO 00111eT0 00pa30BaHUsl CIEAYIOIMINX JIUYHOCTHBIX,
METaNpPeMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOTrpamMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrTCs:

['parxtaHCKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YUaIOIIEerocsl Kak aKTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUUCKOro OOIIeCTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMH HHCTUTYTaMHU B COOTBETCTBHUM C HX
GyHKUIMUSIMU ¥ HA3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEeMaTUYECKOW IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSI:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, JOTHYECKOTO TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYIyIIEro.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHPY, BKIIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIECHU, pacCyKJICHUN;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM acCleKTaM pa3iIMyHbIX BUJOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUSA B
WHTEpecax 37J0pOBOTO U 6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHNU U

OT/IbIXa, peryispHas busnueckas aKTUBHOCTD); (bu3HIecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JIESITEIIBHOCTBIO.

TpynoBoe BoCIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCOSHAHMEM IICHHOCTH TPYAOIIOOWs;, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANIBHON  JMEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa3oBaHUIO W
caM000pa3oBaHUI0 Ha TPOTSHKCHUM BCEH JKU3HU; TOTOBHOCTHIO K aKTHBHOMY
YUaCTHUIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTUYECKON HAITPaBICHHOCTH.

DKOJIOTHYECKOE BOCTIUTAHUE:

c(hOPMHPOBAHHOCTHIO AKOJOTHYCCKON KYyJIbTYpbl, TOHWMAHHUEM BIUSHUS
COIMAJIBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpellbl, OCO3HaHUWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpUEHTallMel Ha MPUMEHEHHE MaTeMAaTHMYeCKUX 3HAHWM JJIs pelieHus 3ajaad B
0o0JaCTH  OKpY)KAromel Ccpeanl, IUTAaHUPOBAHMUSI TIOCTYNIKOB ¥ OIEHKH WX
BO3MOYKHBIX TTOCJICICTBHM VTSI OKPYKAIOMIEH CPEIbI.

[{leHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOW HayKd Kak cdepbl YeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pa3BUTHS M 3HAYUMOCTH JJIi PA3BUTHs I[MBUIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKON KyJIbTYpOM KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENbCKYIO JIEATebHOCTh
WHIWBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«Marematuka XapaKTepU3yHOTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2YMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmeus, — 00ECneuU8arOm
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpyJcarwe2o  Mupa,  NpUMEHeHUue  J02UYECKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHutl pabomams ¢ ungopmayueti).

bazoBrle norudyeckue AeUCTBUS:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHAMH, (OPMYIHPOBATH
OTIpEJICICHUs] ~ TOHSATUHN; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
Kiaccu(uKanyyu, OCHOBAaHUS JUIsi OOOOIIEHUS W CPAaBHEHHS, KPUTECPUU
MPOBOJIMMOTI0 aHAJIN3A;



BOCIPUHUMATh, (QOpMYyJIUpOBaTh U  NpeoOpa3oBbIBaTh  CY>KJCHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBIC, YacCTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBopeursi B (aKTax, AAHHBIX, HAOMIOACHUSX W YTBEPKIACHUSX;
npemjlaraTb  KpUTEpUM IS BBIABICHMS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUNH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
VWHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTHUBHOTO), BHICTPAUBATh apTyMEHTALIHIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKJIE€HUS U BBIBOJBL

BBIOMpATh CIoco0 pemeHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BAapUAHTOB peElLIeHMs, BbIOMpaTh HaubOosee NOAXOIAMMUNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

bazoBbie HCCICAOBATCIBCKHUC I[CfICTBHiI:

UCITIOJIB30BaTh BOMPOCHI KaK MCCIEIOBATENbCKUA MHCTPYMEHT MO3HAHMS,
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUUE, HpoOIemMy,
yCTaHaBIMBaTh HCKOMOE€ M  JaHHOe, (OpMUPOBATh  THIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IPOBOJUTH CaMOCTOATENLHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKEe BbIIBUIATH
IPENOJIOKEHUS O €T0 PA3BUTUN B HOBBIX YCIIOBHUSX.

PaGoTa ¢ undopmarnueii:

BBISIBJIATD JIePUIMTHI UHPOpPMALIUU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BONPOC U AJIA PELICHUS 3a]a4H;

BbIOMpaTh ~ MHGOpPMALMIO U3  MCTOYHMKOB  PA3JIMYHBIX  THIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpPHUpPOBaTh UH(POpPMAIKIO, MPEACTABIATH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;



2)

OLICHUBATH HaJEXKHOCTh uH(pOopMaLIH o CaMOCTOSITETILHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.
Yuusepcanonvie  KoMMyHuxamueHuwle Oelicméus, o00ecneyusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DVUATOUWUXCAL.
OoOmenue:

BOCIPUHUMATh M  (OPMYJIUPOBaTh CYXKIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHUS; SICHO, TOUHO, IPaMOTHO BbIpaXkaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJly pelIeHHUs 3a/1a4i, KOMMEHTHUPOBATh MOJyYEHHBIN Pe3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMbl, periaeMoi 3a/1auu, BbICKAa3bIBATh UJIEU, HAIEJICHHBIE HA MIOUCK
pElIeHUs; CONOCTaBIATh CBOU CYXKIEHHS C CYXICHHSIMH JIPYTUX
YYAaCTHHKOB JUanora, oOHapy>KMBaTh pa3iMuue U CXOJCTBO IMO3UIIMMA; B
KOPPEKTHOU GopMme (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHWS  3aJa4d,  SKCIEPUMEHTAa,
UCCIIEIOBaHMsI,  IPOEKTAa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1ay MPE3eHTAUU 1 0COOEHHOCTEN ayIuTOPUU.

CoTpyaHUYECTBO:

3)

MOHMMAaTh W MCIHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHONM U
WHUBUyaIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a]1a4; TPUHUMAThH 11eJTh
COBMECTHOM JEATENbHOCTH, IUJIAHUPOBATh OPraHU3AlUI0 COBMECTHOMN
paboThl, pacnpeaensTh BUAbI padoT, JOrOBapUBaTHCS, 00CYKIaTh IPOLIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyKIeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTUMH UJIE€HAMU KOMAaH/IbI,
OIICHUBATh KAa4€CTBO CBOETO BKJIaJla B OOILIMNA MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmesusl, obecneuusarom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBLX HABLIKOG TUYHOCTIU.
Camoopranu3zanus:

COCTAaBJIATH IJIaH, AJITOPHUTM PCHICHUA 3aaa4U, BBI6I/IpaTB CII0C00 pCUICHUA C

Y4ETOM UMEIOIIMUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIa/ICTh HABBIKAMH TIO3HABaTENIbHOM peduieKCHH KaK OCO3HaHUSA
COBEpIIAEMBIX JACHCTBHIA W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOMPOBEPKH, CAMOKOHTPOJIA Tpolecca u
pe3yabpTaTa pelieHusl MaTeMaTHUYeCKON 3a1auH;



e TMpPEABUAETH TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JIEITEIHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IIENH U YCIOBHSIM, OOBSICHITH
MPUYUHBI JIOCTHXKEHUSI WIM HEJIOCTHXKECHUS PE3yJIbTaTOB ACATEILHOCTH,
HAXOJIUTh OMHUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

OcBoenune yueOHoro Kypca «Anredpa u Hayajga MaTEMaTHYECKOTO aHAIM3a»
Ha YPOBHE CPEIHET0 O0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHUKEHUE
CIIEYIOIINX MPEAMETHBIX 00pa30BaTEebHBIX PE3yIbTaTOB:

10 KVIACC

Yuciia ¥ BIYHCICHUSA

OnepupoBaTh MOHATHAMM: PALMOHAIBHOE MW JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIICHTHI.

BellonHAT,  apupMETHYECKUE  ONepalud € paldOHAIBHBIMH U
JNEHCTBUTEIBHBIMU YHCIIAMH.

BoimonHsaTe npuOAMKEHHBIE BBIYMCIIEHUS, UCIIOB3YS MpaBUiia OKPYIJICHHUS,
JienaTh NPUKUAKY U OLEHKY pPe3yJIbTaTa BBIYMCICHHN.

OnepupoBaTh MOHATHAMU: CTENEHb C ILENBIM IOKAa3aTeJeM; CTaHAapTHas
dbopma 3amMcH JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHU;
MCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3allCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLCHUS
IPaKTUYECKUX 3a]a4 U PEACTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC M TAHI'€HC MMPOU3BOJIBHOTO YIJa;
MCITIOJI30BAaTh 3aMKMCh MPOU3BOJILHOTO yTila Yepe3 0OpaTHbIE TPUTOHOMETPUUECKUE
(GyHKUIHU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh MNOHATHSAMHU: TOXAECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJIOE,
palMOHAIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YPaBHEHHUE;

BreimonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUYECKUX BBIPAKEHUM W periaThb
TPUTOHOMETPUYECKUE YPABHEHUS.

BreimonusaTe npeoOpa3oBaHus LEIbIX, PAlMOHAIBHBIX M HUPPaLMOHAIBHBIX
BBIDOKEHM W  pellaTb OCHOBHBIE THUIbI  LEJbIX, PALMOHAIBHBIX U
VppalMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JIJIS PELIEHUSI MATEMAaTUYECKUX 3a]a4
¥ 3371a4 U3 Pa3IMYHBIX 001acTel HAyKH U PeasIbHOM KU3HU.



MognenupoBaTh peanbHbIE CHUTyallud Ha S3bIKE ajireOpbl, COCTaBIATH
BBIDAKCHMSI, YPAaBHEHMS, HEPAaBEHCTBA IO YCIOBHIO 3aJadd, MCCIEA0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajreopsl.

DOyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHSAMH: (PYHKIHS, CIIOCOOBI 3aMaHusl (GYyHKIUH, 00JIaCTh
ONpENENeHUs] U MHOXECTBO 3HayeHUM (yHKuuH, Tpaduk (QyHKIMH, B3aHMMHO
oOpartHbie (QYHKITUH.

OnepupoBaTh TOHATUAMU: UYETHOCTH W HEUETHOCTh (YHKIMH, HYIU
(GYHKITNH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Hcnons3oBate rpaduku GyHKUIUN A peICHUS] YpaBHEHHI.

CtpouTh U uuTaTh rpa@UKU JTUHEHHON (QPYHKLIMU, KBAAPATUYHOM (PyHKIIHH,
CTETEHHOHN (PYHKIIMHU C IIEJIBIM IT0Ka3aTeEM.

Hcnons3oBaTh rpadukd (QyHKIMH IS  UCCIEIOBAHMUS IPOIECCOB U
3aBUCUMOCTEN MpPHU PEIICHUH 3aJay U3 APYIHMX Yy4EOHBIX MPEIMETOB U PEAbHON
KU3HU; BbIpaxaTh GOpMyIaMH 3aBUCUMOCTU MEXy BEJIMYMHAMM.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

OmnepupoBaTb HOHSTUSAMM: IOCIEIOBATEIBHOCTh, apupMeTHUecKas u
T€OMETPUYECKAsl IPOTPECCUMU.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YOBIBarollasgs I'E€OMETPUUYECKas
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKON MPOTPECCHUHU.

3anaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEILHOCTEW U MPOTPECCUI JIs1 PEIICHHUS
peanbHbIX 33]a4 MPUKIIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, OIIEpallMy HaJl MHOXXECTBAMH.

Hcronb30BaTh  TEOPETUKO-MHOKECTBEHHBI — anmapar Uil ONMCaHUs
peaNbHBIX NPOLECCOB U SABJICHWM, MPU PEIICHUHM 33Jad U3 JPYTrux y4dyeOHBIX
PEIMETOB.

OnepupoBatb  MOHATUSAMH: ONpeleNeHne,  Teopema,  CIEICTBHUE,
JI0Ka3aTeIbCTBO.

11 KJIACC

Yucjaa 1 BLIYUCJIEHUA

OnepupoBaTh NOHATUSIMH: HATYypaJIbHOE, LEJIOE YHMCIO; HCIOJb30BaTh
MPU3HAKU JIEJIMMOCTH IIEJIbIX YHUCEJ, PA3JIOKCHUE YMCIIAa HA MPOCTHIE MHOXKUTEIN
JUTS pEIICHUS 3a]1a4.

OnepupoBaTh MOHATHUEM: CTETNICHD C PAIMOHAJIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATUIAMU: Jorapudm uucia, AECATUYHBIE W HATypaJbHbIC
JoTapu(MBbI.



YpaBHeHUs U HEPABEHCTBA

[TpumeHsaTh CBOMCTBa CTEHEHM Ui NpeoOpa3OBaHUs  BBIPAXKECHUN;
OIlIEpUpPOBaTh TMOHATHUAMM: I0OKA3aTEIbHOE YPAaBHEHUE M HEPABEHCTBO; PEIIAThH
OCHOBHBIE TUIIbI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BremonusaTe npeoOpa3oBaHHsl BBIPAKEHUH, COAEpXKAIIUX JOorapu(msbl;
ONEPUPOBATh NOHATUSAMHU: JIOTAPUPMHUUECKOE YPAaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI JIOTapU(PMUYECKUX YPAaBHEHUN U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMHU: CHCTEMA JIMHEHHBIX YpPABHEHUH U €€ PEIICHHE;
WCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN [T PELICHUS PAKTUYECKUX 3a1a4.

HaxoauTp pelreHus NpoCTEHIINX CUCTEM U COBOKYITHOCTEH panMOHAIbHBIX
YpaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAXKEHUs, YPaBHECHMS, HEPABEHCTBA M CHUCTEMBI II0 YCIOBHIO 33J1a4H,
UCCJIEIOBATh NIOCTPOCHHBIE MOJIENIN C UCIIOJIb30BaHUEM amrapaTa ajareopsl.

DOyHKUMH U TPaPUuKH

OnepupoBaTh MNOHATUAMM: NEpUOAMYECKass  (QYHKUHUSA, TMPOMENKYTKU
MOHOTOHHOCTH (YHKIUH, TOYKM OJKCTpeMyma (yHKIUMU, HauOosblliee U
HaMMeEHbllIee 3HayeHuss (QYHKUUA HA TMPOMEXKYTKE; HCIOIb30BATh WX IS
ucciaenoBanus GyHKIUH, 3aJJaHHOM TpaduKoM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKa3aTENIbHOM, JIOTapUPMUUYECKOW U
TPUTOHOMETPUUECKUX (PYHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300paxaTh Ha KOOPJIMHATHOM MJIOCKOCTHU IrpadUKu JUHEHHBIX ypaBHEHUN
Y UCIIOJIB30BaTh UX JUISl PEILIEHUS CUCTEMBI JINHEWHBIX YPAaBHEHU.

Hcnonp3oBate rpaduku (QYHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hauyaja MaTeMaTH4eCcKOro aHajin3a

OmnepupoBaTh MOHATUSAMU: HENPEPBIBHASL (PYHKIIMS; TPOU3BOAHAS (DYHKLUU;
WCITIOJIb30BATh TEOMETPUUYECKUIA ¥ (PU3MUECKHUIN CMBICI POU3BOIHON JJIsI PEIICHUS
3a1ad.

HaxonuTth npon3BOHbIE 3JIEMEHTAPHBIX (PYHKIIUHI, BEIYUCIISATH POU3BOIHBIE
CYMMBbI, TPOU3BEJEHUS, YACTHOTO (PYHKITUH.

Hcnonp30BaTh MPOU3BOIHYIO TSl UCCIIEIOBaHUS (GYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSAThH PE3YJIbTaThl UCCIEIOBAHUS K MIOCTPOCHUIO TPaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYYLIErOo PELICHUS B
MIPUKIIAJIHBIX, B TOM YHCIJIE COUHAIBHO-3KOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh MOHATUSIMHU: TEepBOOOpa3HAasT W  HUHTErpall; MOHUMATH
reOMeTpUUECKUN U GU3NYECKUI CMBICT UHTErpaa.



Haxoauths mepBooOpa3HbIe 3JE€MEHTAPHBIX (DYHKIUH; BBIYUCIATH WHTETpAll
o ¢hopmyne Herorona—JleliOnuiia.

Pemarpe mpukinagHple 3a7a4d, B TOM YHCIIE COIMAIbHO-DKOHOMHYECKOTO H
(bu3NYECKOTo XapakTepa, CpeICTBAMH MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
n/n MPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHoOXxecTBa palluOHAIbHBIX U
1 JICUCTBUTEIIbHBIX Yncesl. PalimoHanbHbIe 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 6
MOKa3aTeseM
3 Apudmerndeckuii KOpeHb N—0 CTETICHU. 18 1
WppannonanbHble ypaBHEHUS U HEPABEHCTBA
Dopmyisl
4 TpUroHOMETpHH. T pUroHOMeTpUUecKre 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUN 5
6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 3 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
CreneHsb ¢ paluOHaJIbLHBIM TOKA3aTEJEM.
1 [TokazarenpHas pynkuus. [lokazarenpHbie 12 1
YpaBHCHHS U HEPABCHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIHHA U UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne mpou3BOgHON 24 1
5 WHTerpan u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble u nensie ynucna 6
8 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 18 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE
Ne i/ Tema Ypoka K()HTpo,m,}[],[e HpaKTuqec](ue OﬁpaSOBaTe.}ILHLIe
Bcero U3y4YeHus
padoThbI padoThbI pecypcbl
MHOKeCTBO, Onepamyy Ha,
1 MHOECTBaMU. I[ialipaMMIi 1 Bubmiorexa LIOK
. https://m.edso0.ru/7f424c12
Ditnepa—Benna
PannonaneHble ynca.
5 OOBIKHOBEHHBIE U IECSITHYHbBIC 1 bubnuorexa [JOK
JpOOH, TIPOLIEHTHI, OECKOHECYHBIC https://m.edsoo.ru/7f424c12
MePUOIUUECKHIE IPOOH
ApudmeTndeckue oneparuu C
3 palMOHATBHBIMU YU CIIAMU, 1 bubnuoteka [JOK
peoOpa3oBaHUs YHCIOBBIX https://m.edsoo.ru/7f424fd2
BBIPAKECHUI
[Tpumenenue npo6eif u MPoLEHTOB
JUISL pellIeHUs MTPUKIIAHBIX 3a/1a4 U3 bubnnoreka [JOK
4 . . 1
pa3IMYHBIX OTpacieil 3HaHUH u https://m.edsoo.ru/7f4211de
pEATbHOM KU3HU
[Tpumenenue apoGeii u NPOIIEHTOB
5 JUISL peLLIeHUs TPUKIIAHBIX 3a/1a4 U3 1 bubnmoreka [JOK
pa3IMYHBIX OTpaciel 3HaHUH u https://m.edsoo.ru/7f421382
pEaTbHOM )KU3HHU
€HCTBUTEIbHBIE YHCIIA.
6 II)[aI_II/IOHaJIBHBIe U UppalMOHAJTIbHBIC 1 Bu6miorexa LIOK
arena https://m.edsoo.ru/7f42154e



https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e

7 Apudmernueckue onepanum ¢ bubmumoreka [IOK
JIEMCTBUTEIIbHBIMA YUCIAMHA https://m.edsoo.ru/7f4218be
IIpubakEHHEBIC BEIYMCICHMS,

8 H;,aBI/IJIa OKpYTJICHUS, IPUKUIKA U bubmorexa LIOK

’ . https://m.edsoo.ru/7f424c12
OIICHKA PEe3YJIbTaTa BBIUMCICHHIA

9 ToxxnecTBa U TOXKIECTBEHHBIE bu6mmoreka [IOK
npeoOpa3oBaHus https://m.edsoo.ru/7f424c12

10 VYpaBHeHUE, KOPEHb YpaBHEHUS bubmmorexa LIOK

’ https://m.edsoo.ru/7f424fd2

11 HepaseHctBo, pemieHue
HEPABCHCTBA

12 Meroa HHTEpBAJIOB
Pemenue nensix u 1poOHO-

13 pauHOHan:Ime ypalllal;eﬂnﬁ u Bubmiorexa LIOK

https://m.edsoo.ru/7f4211de
HEPABEHCTB
KonTponbHas padbora no teme
"MHOXecTB MOHAJIbHBIX U
14 JleICZBI:’:GH:Ii?)I: qcl)dcaeJJII. bubmorexa HOK
https://m.edsoo.ru/7f421382
PanmonaibHbIC ypaBHEHUS U
HEpaBEHCTB"
DOyHKIMA, CIOCOOBI 3aJaHUS
15 Q)nyI;KITI/II/I B3anmuo 062;aTHLIe Bubmiorexa LIOK
https://m.edsoo.ru/7f42154e
byHKIUA
I'paduk pynkunu. O6nactb
OTIpe/IeNICHUs] U MHOXKECTBO
16 3H§quI/I171 ¢bysakuu. Hynu Bubmiorexa LIOK

¢byukun. [IpomexxyTku
3HAKOIOCTOSIHCTBA

https://m.edsoo.ru/7f4218be



https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

bubmuorexa [JOK

o Herbie i newribie dymki https://m.edso0.ru/7f424c12
CrerneHs ¢ LeIbIM [T0Ka3aTEIEM.
18 CTaHl[apTH]:}I dbopmMma 3amucu Bu6mnorexa LIOK
. https://m.edsoo0.ru/7f424c12
JEHCTBUTENIBHOTO Yncia
Hcnonp3oBanue noaxoasmen
19 (hOpMBI 3aMMCH TCHCTBUTEIIBHBIX bubmuorexa [JOK
YHUCEIT JJIS PEIICHUS IPAKTHISCKHUX https://m.edsoo.ru/7f424fd2
3a/1a4 U MPeICTaBICHMSI JTaHHBIX
CrenenHnast GyHKIHS C
20 HaTypaJbHbIM U LIEJIBIM bu6mmoreka [IOK
nokasatenieM. E€ cBoiicTBa 1 https://m.edsoo.ru/7f42154e
rpaduk
21 Apudmerndeckuii KOpeHb bubnnoreka [JOK
HaTypaJIbHOM CTEeTeHH https://m.edsoo.ru/7f42154e
99 ApudpmeTnueckuii KopeHb bubnnoreka [JOK
HATypaIbHOM CTETICHN https://m.edsoo.ru/7f421382
93 CaotlicTBa apuPMETUUECKOTO KOPHS bubnunorexa [JOK
HATypaJIbHOM CTeTeHH https://m.edso0.ru/7f42276e
24 CaotlicTBa apuPMETUYECKOTO KOPHS bubnnoreka [JOK
HaTypaJIbHOM CTEeTeHH https://m.edsoo.ru/7f422930
o5 CgoiicTBa apu(PMETHIECKOTO KOPHS bubnuorexa [JOK
HATypaJIbHOM CTeTeHH https://m.edsoo.ru/7f422930
26 JeiicTBus ¢ apupMeTHUECKUMH bubnmoreka [JOK
KOPHSIMHU N—O0ii CTereHH https://m.edso0.ru/7f422af2
HeiicTBus ¢ apudMeTnuecKuMu bubnuoreka [IOK
27 -
KOPHSIMU N—OH CTeNeHH https://m.edsoo.ru/7f422fca
28 HeticTBus ¢ apuMeTHIECKUMU bubnuorexa [JOK



https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
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https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422fca

KOPHSIMU N—OM CTENIEHU

https://m.edsoo.ru/7f422fca

29 HeticTBus ¢ apuMeTHIECKUMU bubmuorexa [JOK
KOPHSIMU N—OH CTEeNeHH https://m.edsoo.ru/7f422fca
30 HeticTBus ¢ apuMeTHICCKUMU bubmuorexa [JOK
KOPHSIMH N—Oi CTENCHH https://m.edsoo.ru/7f422cc8
31 Pewenne nppannoHaIbHbIX bubmumorexa [IOK
ypaBHCHHIA U HEPABCHCTB https://m.edsoo.ru/7f422cc8
Penrenune nppanmoHanIbHbBIX bubnnoreka [JOK
32 .
ypaBHEHUII U HEPABEHCTB https://m.edso0.ru/7f422cc8
33 Penrenune nppanmoHanbHbIX bubnnoreka [JOK
ypaBHEHUI U HEPABEHCTB https://m.edsoo.ru/7f422cc8
34 Pemenne nppanmoHaIbHBIX bubnnorexa [HOK
ypaBHCHHI U HEPABCHCTB https://m.edsoo.ru/7f422cc8
Pemenue nppannoHanbHbIX bubnnoreka [JOK
35 .
ypaBHEHHIA U HEPABEHCTB https://m.edsoo.ru/7f422cc8
36 CaoticTBa u rpaguK KOpHs N-oi bubnnoreka [JOK
CTETeHH https://m.edso0.ru/7f423182
37 CgoiicTBa u rpaduk KOpHS N-0i bubnuotexa [JOK
CTETICHN https://m.edso0.ru/7f423182
KonrtponbHas pabora no reme
38 "ApupmeTrrueckuii KopeHb N—oif bubnuoreka [IOK
crerenu. MpparmoHaibHbie https://m.edsoo.ru/7f423182
YpaBHEHUS U HEpaBEHCTBA"
39 Cunyc, KOCHUHYC U TaHT€HC bubnmoreka [JOK
YHCIOBOTO apryMeHTa https://m.edsoo.ru/7f42432a
40 Cunyc, KOCHHYC ¥ TaHTE€HC bubnuorexa [JOK
YHCIOBOTO apryMeHTa https://m.edsoo.ru/7f42464a
41 ApKCUHYC, apKKOCHHYC U bubnuorexa [JOK



https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422cc8
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https://m.edsoo.ru/7f422cc8
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https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a

APKTAHI'CHC YUCIJIOBOI'0 aprymeHTa

https://m.edsoo.ru/7f42464a

ApKCUHYC, apKKOCHUHYC U

bu6mmoreka [IOK

42 ApKTAHTEHC YHCIIOBOTO apryMeHTa https://m.edsoo.ru/7f42464a
TpuronomeTrpuyeckas oOKpyKHOCTh
43 ogpez[eneHH: TpI/IFOHOMeE;IH%CKH); bubmmorexa LIOK
. https://m.edsoo.ru/7f42464a
(GyHKIMI YUCIOBOTO apryMeHTa
Tpuronomerpuveckas OKpyKHOCTb,
44 ogpeneneHH: TpI/IFOHOMe"E“)]C})II/I‘IeCKI/IX bubmmoreia LIOK
. https://m.edsoo.ru/7f42464a
(GyHKIHMI YUCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnuorexa [JOK
bopMyITBI https://m.edsoo.ru/7f424c12
46 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnnoreka [JOK
bopmyJIbI https://m.edsoo.ru/7f424c12
47 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnuotexa [JOK
bopmybl https://m.edsoo.ru/7f424fd2
48 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnuotexa [JOK
bopmyIbl https://m.edso00.ru/7f4251d0
49 [TpeoGpa3oBanue bubnuoreka [IOK
TPUTOHOMETPHYECKUX BBIPAKCHUI https://m.edsoo.ru/7f4251d0
[IpeobpazoBanue bubnuotexa [JOK
50 .
TPUTOHOMETPUUYECKUX BBIPAYKEHHH https://m.edsoo.ru/7f424c12
51 [Tpeo6pa3zoBanue bubnnorexka [JOK
TPUTOHOMETPHUYECKUX BBIPKECHHH https://m.edso0.ru/7f424c12
52 [IpeobpazoBanue bubmuoreka [IOK
TPUTOHOMETPUUYECKUX BBIPAsKEHHIH https://m.edsoo.ru/7f424fd2
[IpeobOpazoBanue bubnuorexa [JOK
53 .
TPUTOHOMETPUUYECKUX BBIPAKEHHH https://m.edsoo.ru/7f424c12
54 Pemenue TpuroHoMeTpruIeCcKuX bubnuorexa [JOK



https://m.edsoo.ru/7f42464a
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ypaBHEHU I

https://m.edsoo.ru/7f424c12

Pemenuie TpUroHOMeTpUUECKUX

bu6mmoreka [IOK

> ypaBHEHUU https://m.edsoo.ru/7f424fd2
56 Pemenne TpUroHoMeTpUYECKUX
YpaBHEHUN
57 Pemenne TpuroHoMeTpuuecKux bubmumorexa [IOK
ypaBHEHUU https://m.edsoo.ru/7f424c12
58 Pentenne TpUroHOMETPUUECKUX bubnnoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f424c12
59 Pentenne TpUroHOMETPUUECKUX bubnnoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f424fd2
KonTtponpHas pabora o Teme
60 "q)OpII\)/[y.HBI TpII/:FOHOMeTpI/II/I. Bubmotexa LIOK
https://m.edsoo.ru/7f4251d0
Tpuronomerpruyeckue ypaBHEeHHS"
IlocnenoBaTeILHOCTH, CIIOCOOBI
61 3a,71aHI/ils1 MOCJIEIOBATEILHOCTCH. bubnuorexa LIOK
https://m.edsoo.ru/7f4251d0
MOHOTOHHBIE MOCIEI0BATENHOCTH
Apudmerndeckas u
reOMeTpHUECKasl IPOrpecCuu.
62 HCHOJ‘IIE)SOBaHI/Ie n];)orlfeccnn TUTST Bubmiorexa LIOK
https://m.edsoo.ru/7f424c12
pelIeHus peabHbIX 3a1a4
MPUKIIATHOTO XapaKTepa
Beckoneuno yOsiBaromias
63 reOMEeTpHUYECKast IPOrpeccusl. bubnmoreka [JOK
CymMma 0eCKOHEYHO yOBIBAIOIICH https://m.edsoo.ru/7f424c12
T€OMETPHUYECKON MTPOTPECCUU
64 ®opmya CI0KHBIX TPOLEHTOB bubmorexa IOK

https://m.edsoo.ru/7f424fd2



https://m.edsoo.ru/7f424c12
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bubmuorexa [JOK

65 opMyIa CTOFKHBIX MPOLCHTOB 1 https://m.edsoo.ru/7f4251d0
O0001enue, cucTeMaTA3aIus

66 3HAHMI 32 KypcC aareOpbl U Hava 1 bubnmoreka [JOK
MaTeMaTHYeCKOro aHamusa 10 https://m.edso0.ru/7f4251d0
KJiacca

67 Hrorosast koHTpoIbHAs paboTa 1
O0001IeHNEe, cCHCTEMAaTA3ALHU

68 3HAHUH 32 Kypc aJreOpbl 1 Hayas 1
MaTeMaTH4ecKoro aHamm3a 10
KJ1acca

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
Tema ypoxa Konrpoubnsie IIpakrnyeckue oOpa3zoBaTe/IbHbIE
n/n Bceero U3YYCHUS
padoTbI padoThbI pecypcbl
1 Crenens ¢ pallMOHAIbHBIM 1 bubnmoreka [JOK
HoKa3aresieM https://m.edsoo.ru/7f424c12
bubmuoreka [JOK
2 i 1
CBOHCTRA CTereH1 https://m.edsoo.ru/7f424c12
[IpeobpazoBanue BhIpaXeHUH, bubnuorexa [JOK
3 1
COJEpKAIIUX PALMOHATBHBIE CTCIIEHN https://m.edsoo.ru/7f424fd2
[Ipeobpa3zoBanue BhIpaxeHUH, bubnuorexa [JOK
4 1
COJICpKAIIUX PALMOHATBHBIC CTCTICHU https://m.edsoo.ru/7f4251d0
5 [TpeoOpazoBaHue BbIpaKEeHHH, 1 bubnnoreka [JOK
COJIepKAIUX PAMOHATIBHBIC CTETICHU https://m.edsoo.ru/7f4251d0
6 IToka3aTenbHbIE ypaBHEHUS U 1 bubnuotexa [JOK
HEPABCHCTBA https://m.edsoo.ru/7f424c12
7 IToka3aTenbHbIE ypaBHEHUS U 1 bubnuotexa [JOK
HEPABCHCTBA https://m.edsoo.ru/7f424c12
8 ITokazarenbHbIE ypaBHEHHUS U 1 bubnmnoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/7f424fd2
9 [TokazarenbHbIE ypaBHEHUS U 1 bubnuotexa [JOK
HEpPaBEHCTBA https://m.edsoo.ru/7f4251d0
10 Iloka3aTenbHblEe ypaBHEHUS U 1 bubnmoreka [JOK
HEpPaBEHCTBA https://m.edsoo.ru/7f4251d0
11 [Toxa3zatenbHast GpyHKIM, €€ cBOICTBA 1
u rpaduk
12 KoHnTtponbHas pabota 1mo Teme 1 1



https://m.edsoo.ru/7f424c12
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"CreneHs ¢ pallMOHATBLHBIM
nokazarenem. [lokazarenbHas
¢byukuus. [TokasarensHble ypaBHEHUS
1 HepaBeHCTBA"

13 Jlorapudm ymncna
14 JlecsiTuuHble U HATypaJIbHbBIE
JorapudMbl
15 [IpeoOpa3zoBanue BhIpaKEHUH, bubnnoreka [JOK
CoJEp KAIIUX JTOrapr(MbI https://m.edsoo.ru/7f424c12
16 [Ipeo6pa3oBanue BbIpakeHUH, bubnnorexa [HOK
COJIepIKaIMX JoraprudMbI https://m.edsoo.ru/7f424c12
17 [IpeoOpa3zoBanue BhIpaKEHUH, bubnnoreka [JOK
CoJEp KAIIUX JTOrapr(pMbI https://m.edsoo.ru/7f424fd2
18 [Ipeo6pa3oBanue BbIpakeHUH, bubnnorexka [JOK
COZIEpIKAIUX JIOTapU(PMBI https://m.edsoo.ru/7f4251d0
19 Jlorapudmuueckue ypaBHEHUS U bubnuotexa [JOK
HEepaBEHCTBA https://m.edsoo.ru/7f4251d0
20 Jlorapugmuueckue ypaBHEHUs U bubnuoreka [IOK
HEepaBEeHCTBA https://m.edsoo.ru/7f424c12
21 Jlorapudmuueckune ypaBHEHUS U bubnuotexa [JOK
HEpaBEHCTBA https://m.edsoo.ru/7f424c12
99 Jlorapudmuueckune ypaBHEHHS U bubnmuorexa [JOK
HEPaBCHCTBA https://m.edsoo.ru/7f424fd2
93 Jlorapugmuueckast pyHKIus, e bubmuoreka [IOK
CBOMCTBa U rpadpuK https://m.edsoo.ru/7f4251d0
24 Jlorapudmudaeckas hpyHKIH, €€ bubnuorexa [JOK
CBO¥iCTBa U rpaduK https://m.edsoo.ru/7f4251d0
25 Tpuronomerpudeckue GyHKIIAN, UX
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CBOWCTBA U TpaduKu

Tpuronomerpuueckue GyHKIMH, UX

26 .
CBOWCTBA U TpaduKu
97 Tpuronomerpudeckue GyHKIIAU, UX bubmuorexa [JOK
CBOMCTBA K rpadUKU https://m.edsoo.ru/7f424c12
28 Tpuronomerpudeckue GyHKINHU, UX bubmumorexa [IOK
CBOICTBA U TpaduKH https://m.edsoo.ru/7f424c12
29 [IpuMepbl TPUTOHOMETPUUECKHUX bubnnoreka [JOK
HEPABCHCTB https://m.edsoo.ru/7f424fd2
30 [IpuMepbl TPUTOHOMETPUUECKHUX bubnnoreka [JOK
HEPABEHCTB https://m.edsoo.ru/7f4251d0
31 [IpuMepsl TPUTOHOMETPUYECKUX bubnnorexa [HOK
HECPABCHCTB https://m.edsoo.ru/7f4251d0
30 IIpuMepsl TPUTOHOMETPUYECKUX bubnuoreka [IOK
HEPABCHCTB https://m.edsoo.ru/7f424c12
KonrtponbHas pabora no reme
"Jlorapudmuueckast pyHKIuUS.
Jlorapudmuueckne ypaBHEeHUs U
33 HepaEeIiTBa.TpI/IFOI};I())MeTpI/IquKI/Ie Bubmorexa IOK
https://m.edso0.ru/7f424c12
GYHKIMMA 1 UX
rpadukn. TpuroHoMeTpudeckme
HepaBeHCTBA"
bubmuorexa [JOK
34 Henpepuibisie ynicuin https://m.edsoo.ru/7f424fd2
35 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB
36 MeTto1 MHTEPBAJIOB JUIsl pELICHUS

HEPaBEHCTB
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37

[IpousBoanas pyHKIUU

38 [TpousBogHas GyHKIUH
39 I'eomerpuueckuii u puznyeckuit bubmumoreka [IOK
CMBICIT TIPOM3BOTHOM https://m.edsoo.ru/7f424c12
40 I'eomerpuueckuii u puznyeckuit bubmumorexa [IOK
CMBICTT POU3BOAHOMN https://m.edsoo.ru/7f424c12
41 [TIpon3BogHbIE 3TIEMEHTAPHBIX bubnnoreka [JOK
byHKIHIA https://m.edsoo.ru/7f424fd2
42 [Ipon3BoIHBIE 3JIEMEHTAPHBIX bubnnorexa [HOK
byHKIHIA https://m.edsoo.ru/7f4251d0
43 [IpounsBoiHas cyMMBI, IPOU3BEACHMUS, bubnnorexa [HOK
YacTHOTO (PyHKIIMI https://m.edsoo.ru/7f4251d0
44 IIpousBoaHas CyMMBI, IIPOU3BEICHHS, bu6mmoreka [IOK
Y4acTHOTO (PyHKIMH https://m.edsoo.ru/7f424c12
45 [Ipon3BoiHas cyMMBI, IPOU3BEACHMUS, bubnnoreka [JOK
4acTHOTO (PyHKIMH https://m.edsoo.ru/7f424c12
IIprumeHeHnre npou3BOIHON K
46 HiHeHOBaHHmPQ)yHKquﬁ Ha bubmmorexa [JOK
https://m.edsoo.ru/7f424fd2
MOHOTOHHOCTH ¥ IKCTPEMYMBI
IIprMmeHeHne nporu3BOIHON K
47 HCE)C:HCI[OBaHHIOp(I)YHKHfIﬁ Ha bubmorexa HOK
https://m.edso0.ru/7f4251d0
MOHOTOHHOCTH ¥ IKCTPEMYMBI
[IpumeHenne npou3BOIHON K
48 H(iﬂef[o}jaHIiIOp(I())y;KfliﬁoHa bubmorexa HOK
https://m.edsoo.ru/7f4251d0
MOHOTOHHOCTb U 3KCTPEMYMBbI
IIpuMeHeHne Mpon3BOJHOM K
49 UCCIIeIOBaHMIO (DYHKIIHI Ha

MOHOTOHHOCTBH U S3KCTPCMYMEIL
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Haxoxnenue HanbdonpLero u

50 HaWMEHBIIIETO 3HAYCHUsT QYHKIIMH HA
OTpe3Ke
H 0
o1 H;;;:ie;::;;;aq(;i;u;e;o HK WU HA bubmorexa LIOK
YHIH https://m.edsoo.ru/7f424c12
OTpe3Ke
H eHue 0 e
YHER https://m.edsoo.ru/7f424c12
oTpe3Ke
H 0
53 Hj;;;ﬂei::;;:aqoe?;n;eqr)o HK WU Ha bubmorexa LIOK
YHich https://m.edsoo.ru/7f424fd2
OTpe3Ke
H 0
54 Hj;;;ﬂei::;;:aqoe?;n;eqr)o HK WM Ha bubmmorexa LIOK
YHich https://m.edsoo.ru/7f4251d0
oTpe3Ke
H 0
55 H:;;:iiﬁ::;?jﬂt;ffgo HK U Ha Brbmiorexa LIOK
JHE https://m.edsoo.ru/7f4251d0
oTpe3Ke
[Ipumenenre npou3BOIHOM IS
pHiviak AATA, A https://m.edsoo.ru/7f424c12
OTIpeNIeIeHUs] CKOPOCTH TpoIecca,
3aJJaHHOTO (POPMYJION MK TpaduKOM
- ,Ifr‘[’H(T)p;’“ZHaZ par?OTa :OeTe“Ze Bu6mmorexa LIOK
n3BojHas. [IpumMeHeHn
P 8 o P https://m.edso0.ru/7f424c12
MIPOU3BOTHOM
58 [TepBooOpa3nas. Tabnuna bubnuorexa [IOK

epBOOOPA3HBIX

https://m.edsoo.ru/7f424fd2
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[lepBooOpa3nas. Tabnuna

59
epBOOOPa3HBIX
60 WHrerpan, reoMmeTpuueckuii u bubmumorexa [IOK
(bu3HYECKUI CMBICT HHTETpaIa https://m.edsoo.ru/7f424c12
61 WNuterpan, reoMmeTpuyecKkuii u bubmuorexa [JOK
(bu3uUecKuii CMBICI HHTErpaia https://m.edsoo.ru/7f424c12
62 HHTerpai, reoMeTpUYECKH U bubnnorexa [HOK
(bu3uUecKuii CMBICI HHTErpaia https://m.edsoo.ru/7f424fd2
63 Boruncnenue unrerpana no ¢popmyiie bubnnorexa [HOK
Herorona—Jleitbnnna https://m.edso0.ru/7f4251d0
64 Boruncnenue unrerpana no ¢gopmyie bubnnoreka [JOK
Herorona—Jleitonuna https://m.edso0.ru/7f4251d0
65 Brraucnenue nnTerpana mno gpopmyie bubnnorexa [JOK
Herotrona—1Jleitbnuna https://m.edsoo.ru/7f424c12
66 Borunicnenue unrerpana no ¢gopmyse bubnnoreka [JOK
Herotrona—1JleitOnuna https://m.edsoo.ru/7f424c12
67 CucreMbl TUHENHBIX YPaBHEHHUN bubmorexa IOK
https://m.edsoo.ru/7f424fd2
68 CucTteMbl TUHEHHBIX YpaBHEHUH Brbmiorexa LIOK
https://m.edso0.ru/7f4251d0
Pemenne npuknaaHbIX 3a1a4 ¢
69 [IOMOILBIO (I:)I/ICTel\i[BI nHHeII;IHLIX bubmorexa [JOK
. https://m.edsoo.ru/7f4251d0
ypaBHEHHHA
Pemenne npuknaaHbIX 3a1a4 ¢
70 IIOMOIIIBIO CUCTEMBI JIMHEHHBIX
yYpaBHEHUN
71 CucTeMbl U COBOKYITHOCTH IIEIIBIX,

PalMOHAJIbHBIX, UPPALIUOHAIIBHBIX,
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NOKa3aTebHbIX, JIOTapU(HMUIECKUX
YPaBHEHUI U HEPABEHCTB

CucreMsl 1 COBOKYITHOCTH LCJIBIX,
PpaluOHAJIbHBIX, UPPALIMOHAIBbHBIX,

bubmuorexa [JOK

72 NOKa3aTeJbHbIX, JIOTapU(HMUIECKUX https://m.edsoo0.ru/7f424c12
YPaBHEHUI U HEPABEHCTB
CucTteMbl U COBOKYITHOCTH LIEIIBIX,

73 palMOHAIBHBIX, UPPALMOHAIBHBIX, bubnnorexa [HOK
MOKA3aTeIbHBIX, JOrapu(HMHIECKUX https://m.edsoo.ru/7f424c12
YpaBHEHUH U HEPABEHCTB
CucTteMbl U COBOKYITHOCTH LIEIIBIX,

72 paLMOHATIBHBIX, UPPALIMOHATIBHBIX, bubnuoreka [IOK
MOKA3aTeIbHBIX, JOrapu(HMHUECKUX https://m.edsoo.ru/7f424fd2
YpaBHEHUI U HEPABEHCTB

75 Hcnonb3oBanue rpaukoB GyHKIUH bubnuoreka [IOK
JUISL pEILICHNs] YPaBHEHUH U CHCTEM https://m.edsoo.ru/7f4251d0

76 Wcnonb3oBanue rpadukoB GpyHKINH bubnnoreka [JOK
JUISL pEILICHNs] YPaBHEHUH U CHCTEM https://m.edsoo.ru/7f4251d0
[IprMeHeHne ypaBHEHUMN, CUCTEM U
HEPABEHCTB K PEIICHUIO

77 MaI;GMaTI/IquKII)/IX 3a/1a4 ¥ 3a7a4 U3 Brbmiorexa LIOK

. https://m.edso0.ru/7f424c12
pa3IUYHBIX 00J1acTe HayKu U
peanbHOU KU3HU
KonrtponbHas pabora no reme
78 "I/IHTeran U elso MIPUMEHEHHUS. Bubmiorexa LIOK
. https://m.edso0.ru/7f424c12
Cucremsl ypaBHeHUN"
79 Harypainbnsle u 1iesble yucna B bubnuorexa [IOK

3agadax u3 peanLHoﬁ KHU3HHU

https://m.edsoo.ru/7f424fd2
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Harypasbnsle u 1iesble ynucia B

80 3aJ]a4yax U3 PeaJbHOM KU3HU
81 Harypasbnsle u 1iessle yucna B bubmumorexa [IOK
3a/1a4ax U3 peaibHOM KU3HH https://m.edsoo.ru/7f424c12
82 [Tpu3HaKy AEITMMOCTH LETBIX YUCEI bubmorexa HOK
https://m.edsoo.ru/7f424c12
83 [Ipu3Haku qeTUMOCTH LEBIX YHCEI Bubmiorexa LIOK
https://m.edsoo.ru/7f424fd2
84 [Ipu3HaKK JETUMOCTH LETBIX YHCEI Bubnuorexa LIOK
https://m.edsoo.ru/7f4251d0
85 [ToBTOpEeHME, 0000IICHNE, bu6mmoreka [IOK
CHUCTeMaTH3al¥s 3HAaHUH. Y PaBHCHHS https://m.edsoo0.ru/7f4251d0
86 [ToBTOpenue, 06001ICHNE, bubmuoreka [JOK
CUCTeMAaTH3aI¥s 3HAaHUH. Y PaBHCHHUS https://m.edsoo.ru/7f424c12
87 [ToBTOpenue, o6odIIEHNE, bu6mmorexa [IOK
CUCTeMAaTH3aI¥s 3HAaHUH. Y PaBHCHHUS https://m.edsoo.ru/7f424c12
88 [ToBTOpenue, 06001IIEHNE, bu6mmoreka [JOK
cUcTeMaTH3allus 3HaHUH. Y paBHEHMUSI https://m.edsoo.ru/7f424fd2
89 [ToBTOpenue, o6odIIEHNE, bu6mmorexa [IOK
CHCTeMaTH3allus 3HAHU. Y paBHEHUSI https://m.edsoo.ru/7f4251d0
90 [ToBTOpenue, 06001ICHNE, bubmuorexa [JOK
CHCTeMaTH3allns 3HAHU. Y paBHEHUSI https://m.edsoo.ru/7f4251d0
01 [ToBTOpenue, 06001IeHNE, bubmuorexa [JOK
cuctemaruzaius 3HaHuil. HepaBeHcTsa https://m.edsoo.ru/7f424c12
92 [ToBTOpenwme, 0600IIEHNE, bu6mmorexa [IOK
cucTeMaru3arnus 3HaHui. HepaBeHcTBa https://m.edsoo.ru/7f424c12
93 [ToBTOpeHnue, 060061IeHNE, bubnmoreka [JOK

cucrtemaTusanus 3Hanuil. HepaBeHcTBa

https://m.edsoo.ru/7f424fd2
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[ToBTOpeHnue, 06001ICHNE,

o4 cucTemaru3anus 3HaHui. HepaBeHcTa 1
IToBTOpenue, 0600IIEHHE,
95 CI/ICTGNII)aTI/BaI_II/ISI 3HLZHHI71. Cucremsl 1 bubmorexa HOK
5 https://m.edsoo0.ru/7f424c12
ypaBHEHUU
IToBTOpEeHue, 0600ImICHNE
96 CI/ICTGNII)aTI/I?)a’I_[I/I}I SPEHI/H?I. ,CI/ICTCMBI 1 bubmorexa [IOK
. https://m.edsoo.ru/7f424c12
ypaBHEHUU
97 [ToBTOpEeHME, 0000IICHUE, 1 bu6mmoreka [IOK
cucTeMaTH3anus 3Hanui. OyHKIuu https://m.edsoo.ru/7f424fd2
08 [ToBTOpenue, 06001ICHNE, 1 bubmuoreka [JOK
cucTeMaTu3anus 3Hanui. yHKuuu https://m.edsoo.ru/7f4251d0
99 HroroBast kKoHTpoIbHAs paboTa 1 bubmorexa LIOK
https://m.edsoo.ru/7f4251d0
100 HToroBast KOHTpOJIbHAsA paboTa 1
O06006111EH1E, CUCTEMATU3alUs 3HAHUI
3a Kypc anreOpsl ¥ Hayail
101 1
MaTeMaTudeckoro aHamm3a 10-11
KJIaCCOB
O06006111EH1E, CUCTEMATU3alUs 3HAHUI
3a Kypc ainreopbl 1 Hayal
102 1
MaTeMaTudeckoro aHammsa 10-11
KJIACCOB
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHUECKOTO aHAlIN3a, TEOMETPHSI.
AnrebOpa u Hadana Mmatematudeckoro ananu3a, 10-11 kmacce/ Anmumos 11LA.,
Kossarnn F0.M., TkaueBa M.B. n apyrue, AKHIHOHEPHOE OOLIECTBO

«3marensctBo «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MeTtoaudeckoe rmocooue

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
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