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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nmporpamMmma yueOHOTO Kypca «Anredpa v Hauajna MaTeMaTUYECKOTO aHATM3a»
6a3oBoro ypoBHs 17151 o0ydaronuxcst 10 —11 kiaccoB pazpaborana Ha ocHoBe DeiepanbHOro
rOCyJapCTBEHHOTO 00Pa30BaTEIBLHOTO CTaHAApTa CPEAHETO 001Iero 00pa3oBaHus, ¢ y4ETOM
COBPEMEHHBIX MUPOBBIX TPEOOBAHHM, MPEIBSIBIIEMBIX K MATEMAaTHIECKOMY 00pa30BaHUIo,
U TpaJuuui poccuiickoro oopa3zoBanus. Peanuzanus nporpaMMbl 00ecrieunBaeT OBIaAeHUE
KITIOYEBBIMA ~ KOMIETCHIIUSMH, COCTaBISIONIMMH  OCHOBY [UISI  CaMOpPa3BUTHS U
HENPEPBIBHOTO  00pa3oBaHUs, IEIOCTHOCTh  OOIMIEKYJIBTYPHOTO, JUYHOCTHOTO H
TI03HABATEIFHOTO Pa3BUTHS JTUYHOCTH OOYJAFOIIHUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Havajga MaTeMaTHYECKOTO aHaJN3a» SBJSETCS OJHUM M3 HambOoee
3HAYMMBIX B IPOTpaMME CTapIIEH ITKOJIBI, TOCKOJIbKY, C OJHOW CTOPOHBI, OH 00SCIICYHBACT
WHCTPYMEHTaJIbHYI0 0a3y JUId M3YYCHHsI BCEX €CTCCTBEHHO-HAyYHBIX KYpPCOB, a C JAPYrou
CTOpPOHBI, (OPMHUpPYET JIOTHYECKOE M aOCTPAKTHOE MBIIIJICHUE YYalluXcs Ha YPOBHE,
HEOOXOJMMOM JUII OCBOCHHMS KypCOB HWH(GOPMATHKH, OOIIECTBO3HAHUS, WCTOPHH,
CJIIOBECHOCTH. B pamkax JaHHOTO Kypca ydalluecs OBJIJCBAlOT YHHBEPCAIBHBIM SI3bIKOM
COBPEMEHHOMW HayKH, KOTopas (popMyJIMpyeT CBOU JOCTHKEHHUS B MaTeMaTHUeCKOU (hopme.

Kypc anareOpsl ¥ Hayajl MaTeMaTHYeCKOI'O0 aHaliuW3a 3akKiajblBacT OCHOBY JUIA
YCIICIIHOTO OBJIAJACHUS 3aKOHaMU (HU3UKH, XUMUHU, OWOJIOTHH, TIOHMMAaHHS OCHOBHBIX
TCHACHIIMH DKOHOMHMKHA M OOIICCTBEHHOW JKM3HHU, II03BOJISICT OPHUEHTHPOBATHCS B
COBPEMEHHBIX HMHU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIIOJIb30BaTh UX B
MIOBCCTHEBHOM KU3HU. B TOXe BpeMs OBJIaJicHHEe aOCTPAKTHBIMU M JIOTHYECKH CTPOTHMH
MaTEMaTHYCCKUMU KOHCTPYKIMSIMH pPa3BHBAaCT YMCHHEC HAXOJIUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh MCTUHHOCTb YTBEPKJCHHUSI, UCIIOJIH30BAaTh O00OOIICHNE W KOHKPETU3AIIHUIO,
a0CTparupoBaHUe U aHAIOTHIO, POPMHUPYET KPEaTHBHOE U KPUTHUYCCKOE MBINIUICHHE. B xo1e
U3y4YCHHsS anreOpbl M Havajl MaTeMaTHUYECKOrOo aHaju3a B CTapIeH IIKOJIC YydJalluecs
MOJTy4atOT HOBBIM OIBIT PEIICHHUS MPHUKIATHBIX 3a]1ad, CaMOCTOSITEIBHOTO IOCTPOCHHUS
MaTeMaTHYECKUX MOJICIICH peaabHBIX CHUTYyaIlui U HHTEPIPETAIUU TOJIYUSCHHBIX PEIICHUMH,
3HAKOMATCS C IpPUMEpaMH MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B NPHUPOJIC, HAYKEe U B
HCKYCCTBE, C BBIJAIOMIUMHUCSI MaTeMaTHICCKIUMHU OTKPBITHSMU U UX aBTOPaMHU.

Kypc o61agaeT 3HaUMTEIHHBIM BOCIIMTATEILHBIM ITOTEHIIHAJIOM, KOTOPBIN peaanu3yeTcs
KaKk depe3 y4yeOHBIM Marepual, CIOCOOCTBYIOIIMH  (POPMHPOBAHHIO  HAYYHOTO
MHPOBO33PECHHUSA, TaK H dYepe3 crenuduky ydeOHOH JeATEIBbHOCTH, TpeOYromei
CaMOCTOSITEILHOCTH, AaKKYpaTHOCTH, IPOJOKUTEILHON KOHIIGHTPAlUM BHUMAHHS M
OTBETCTBEHHOCTH 32 IMOJYYCHHBIA pe3yJIbTarT.

B ocHoBe MeTonuku o0yueHus aiareOpe W HavajgaM MaTEMAaTHYECKOTO aHaIu3a JICKHUT
NeATeILHOCTHBIN IPUHITAII O0yYCHHS.



CtpykTypa Kypca «Anredpa u Havaja MaTEMaTHYECKOrO aHalli3a» BKIIIOYAET
CIEYIOLINUE COJAEPKATEIBbHO-METOIUUECKHE JIMHUU: «Hucla u BeruyucIeHus», « DyHKIIMU 1
rpadukny, «YpaBHEHHS M HepaBeHCTBa», «Hauama wmareMartnueckoro aHanuzan,
«MHoOXecTBa U JTOTHKa». BCe OCHOBHBIE COIEPKATENBHO-METOANYECKUE JINHUNA U3YUYAOTCS
Ha MPOTSHKEHUM JBYX JIET OOy4YEHUs B CTapliel MIKoJie, €CTECTBEHHO JIOMOJIHSIS IPYT Ipyra
MW TOCTENIEHHO HAChIIAsACh HOBBIMM TE€MaMu W pa3fenamu. JlaHHBIA Kypc SIBJISIETCA
HWHTETPaTUBHBIM, ITOCKOJIbKY 00BEIUHSET B ce0€ cofepkaHue HECKOJIbKIUX MaTeMaTHUYECKUX
JTUCUUIUIMH: anredpa, TPUroHOMETPHSI, MAaTEMaTUYECKUM aHaJU3, TEOpUst MHOXKECTB U Jip. [1o
Mepe TOro Kak ydaliuecs OBJIaJeBaloT BCE Oojee MUPOKUM MaTeMaTHUYECKUM anmnaparoM, y
HUX  TIOCJIENIOBAaTeIbHO  (OPMHUPYETCS U COBEPIICHCTBYETCS  YMEHHUE  CTPOUTH
MaTeMaTUYECKYIO MOJICNIb PEaIbHOW CUTyalluy, IPUMEHSITh 3HAHUS, TIOJYYEHHBIE B Kypce
«Anrebpa M Hauyaja MaTE€MaTUYECKOTO aHalu3a», JUIsl PEIIeHHUS CaMOCTOSITENIbHO
chopMyJIUPOBAaHHOW MaTeMaTUYECKOM 3aJauM, a 3aTeM HHTEPIPETUPOBATH IMOTYyUCHHBIH
pe3ynbTar.

CopaepxartenbHo-MeTOAMYECKAass JUHUA «Yucrma W BBIUMCICHHS» — 3aBEPILIACT
dbopMupoBaHUE HABBIKOB MCIIOIB30BAHUS ACHCTBUTEIBHBIX YHCEI, KOTOpOE OBIJIO HAYaToO B
OCHOBHOHM Mmikojie. B crapmieit mikosne ocoboe BHUMaHUE yaenseTcss (POPMUPOBAHUIO
MIPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B Ce0s MCIOJIB30BAHHUE PA3IUYHBIX
dbopM 3anucu JeHCTBUTEIHHOTO YUCIIA, YMEHUE PAIMOHAIBHO BBITIOIHATD JEHCTBUS C HUMH,
Jenatb  TPUKUIKY, OLEHHWBaTh  pe3ynbrar. (OOyuwaromuecs TMOJYYalOT  HAaBBIKU
npuOMMKEHHBIX BBIUUCICHUN, BBIMOJHEHUS JEHCTBUH C YHCIaMU, 3allCaHHBIMA B
CTaHAapTHOUN (opmMe, UCTIONB30BAHUS MAaTEeMATUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX
BBIPAKECHUM.

Jluaus «YpaBHEHUSI M HEPABEHCTBA» PEAJIU3YETCs Ha MPOTSXKEHUH BCEro OOYYECHHS B
CTapllieil IIKOJIe, MOCKOJbKY B KaXXIOM pa3liefie MpOorpaMMbl MPEIyCMOTPEHO pEUIECHUE
COOTBETCTBYIOIMMX 3a7a4. OOydJaroniyecs: OBIAJE€BAIOT PAa3IMYHBIMU METOJAMH pPEIICHUs
IENbIX, pPAIlMOHAJIBHBIX, HPPAIMOHATBHBIX, TOKAa3aTeIbHBIX, JIOTAapUDMUUECKUX W
TPUTOHOMETPUUYECKUX YPABHEHHM, HEPABEHCTB W HUX cucTeM. [lomydeHHbIEe yMeHHUs
UCIIOJIB3YIOTCSl TP HUCCJENOBaHMM (PYHKUUNA C TOMOIIBIO TPOW3BOIAHON, pEIICHUU
MPUKIAIHBIX 337a4 M 3aJady Ha HAXOXKJECHUE HAuOOJIbIIMX W HAUMEHBIIUX 3HAYECHUI
dbynkiuu. Jlanaas copeprkaTenbHas JIMHUAS BKIIOYAeT B ce0s Takke (OpMUPOBaHHE YMEHUN
BBITIONHATH  pacuéThl 1o ¢opMmyrnaMm, MpeoOpa3oBaHUsl IENbIX, PalUOHAIBHBIX,
MPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUH, A TAK)KE BBIPAKECHUH, COJIEPKAIIUX
cTenieHW u Jorapudmbl. brarogaps u3ydeHHIO anreOpandecKoro Marepuana MPOUCXOAUT
JNajabHENIIee pa3BUTUE aAJTOPUTMHYECKOTO U aOCTPAKTHOTO MBIIUICHHS y4allluXcs,
(bOpMHUPYIOTCS HABBIKUA JEAYKTHBHBIX PACCYXICHHH, paOOTHl C CUMBOJHHBIMH (POpMaMH,
MpEACTaBICHUS 3aKOHOMEPHOCTEHN U 3aBUCUMOCTEN B BUJIE PABEHCTB U HEPABEHCTB. Anredpa
npeiaraetr 3QPEeKTUBHbIE WHCTPYMEHTHI MJI PEIICHUS MPAKTUYECKUX U €CTECTBEHHO-
HayYHBIX 33/1a4, HAIJISIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.



ConepxaTtenbHO-MeTOAMYECKas TUHUS « DYHKIUU U TPadUKI» TECHO MEPEIUIeTaeTCs ¢
IPYTUMU JIMHUSIMHA Kypca, MOCKOJbKY B KAaKOM-TO CMBICIIE 33Ja€T MOCIENOBATEIbHOCTh
u3yueHusi matepuana. V3ydeHue CTENeHHOW, TOKa3aTelabHOM, JorapudMHUUecKon u
TPUTOHOMETPUUYECKUX (YHKIIMH, UX CBOMCTB U IpadMKOB, UCMOJIB30BaHUE (YHKIIMN s
pelieHus 3aj1a4d U3 APYrux yuyeOHBIX MPEAMETOB M PealbHOM MKU3HU TECHO CBSI3aHO KakK C
MAaTEMAaTHYECKUM aHAJIM30M, TaK M C PEIICHUEM YpPaBHECHHN W HeEpaBeHCTB. [lpu 3TOM
OoJbllioe  BHMMaHWE yiensercs (OpPMHUPOBAHUIO YMEHHS BbIpaxaTb (QopMyliaMu
3aBUCUMOCTH MEXAY PAa3IUYHBIMU BEJIMYMHAMH, HCCIIEIOBATh MOJYYEHHbIE (YHKIUH,
cTpouth ux rpaduku. Marepuan 3TOW cojliepKaTeIbHOW JIMHUM HalleJIeH Ha pa3BUTHE
YMEHHH W HaBBIKOB, MO3BOJAIOIIUX BBIPAXaTh 3aBUCHUMOCTA MEXIYy BEJIMYMHAMHU B
pasnuuHON QopMe: aHaAIUTUYECKOM, Tpaduyecko U cloBecHOM. FEro wusydenwue
CIIOCOOCTBYET Pa3BUTHIO JITOPUTMHYECKOTO MBIILIEHUS, CIIOCOOHOCTH K OOOOILECHHI0 U
KOHKPETHU3ALINH, UCTIOJIb30BAHUIO aHATIOTUH.

ConepxarenbHass smHUs «Havama  MaremaTHdyeckoro  aHaiau3a»  MO3BOJISIET
CYIIECTBEHHO PaCUIMPUTh KPYT KaKk MAaTEMAaTUUYECKUX, TAK U MIPUKIIAJTHBIX 337124, TOCTYITHBIX
00y4JaromuMcs, Y KOTOPBIX TOSIBISAETCS BO3MOXHOCTh HCCIIEIOBATh U CTPOUTH Tpaduku
GyHKIMN, ONpeneNnsaTh WX HauOONBIIUE U HAUMEHBIINE 3HAYCHUS, BBIUUCIATH IUJIOIIAIH
buryp u O0O0BEMBI TeJN, HAXOAUTh CKOPOCTH M YCKOpeHHs TiporeccoB. JlaHHas
coZep KaTebHasl JIMHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH IIOCTPOECHHUSI MAaTeMaTHYECKUX
MOJEJICH pEeANbHBIX CUTYaLUM, HAXO0XKICHHUS HAWIYYIIEro PEUICHUs] B IMPUKIAJAHBIX, B TOM
YHUCJIE COLMAJIbHO-DKOHOMUYECKHUX, 3a/ayaX. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOTO
aHaJIM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (hOPMAIbHO-JIOTHYECKOTO U KPEaTHBHOTO
MBIIIIEHUS, (POPMUPOBAHUIO YMEHMI pAClO3HABAaTh MPOSBICHUS 3aKOHOB MAaTEMaTHUKH B
HayKe, TeXHUKE W ucKyccTBe. OOywaromuecs y3HAIOT O BBIJAIOIIUXCS pPE3yJbTaTax,
IIOJIyYECHHBIX B XOJI€ Pa3BUTHsI MaTEMAaTUKHU KaK HAyKH, U UX aBTOpax.

CopnepxartenbHo-MeTOAMYECKass JMHUS «MHOXKeCTBa M JIOTMKa» B OCHOBHOM
IIOCBSIIIEHA JJIEMEHTAM TEOPUM MHOKECTB. T€OpETUKO-MHOXKECTBEHHbBIC IPEIACTABIICHUS
MIPOHU3BIBAIOT BECh KypPC MIKOJIBHON MaTEeMaTUKU U MpeIaraloT Haudoyiee YHUBEepCaabHbIN
S3BIK, 00BETUHSAIONINIA BCE Pa3/eiibl MATEMATUKH U €€ IPUIOKEHUH, OHU CBS3BIBAIOT Pa3HbIE
MaTeMaTH4YEeCKHEe JUCLHUIUIMHBI B €auHOoe uenoe. [loaToMy BaXHO n1aTh BO3MOYKHOCTH
IIKOJIBHUKY IMOHUMAaTh TEOPETUKO-MHOXECTBECHHBIN S3bIK COBPEMEHHOW MAaTEMAaTHKU M
WCIOJIB30BATH €r0 JJIsI BBIPAXKEHUSI CBOUX MBICIIEH.

B kypce «AnrebOpa W Hadama MaTeMaTHYECKOrO0 AaHaIM3a» MNPUCYTCTBYIOT TaKkKe
OCHOBBI MaT€MAaTHYECKOTO MOJCIUPOBAHUS, KOTOPBIC MPHU3BaHBI C(HOPMUPOBATH HABBIKH
IIOCTPOEHUSI MOJIEJIEN PEallbHBIX CUTyallud, MCCIEAOBAHMUS 3THUX MOJEIECH C MOMOUIBIO
anmapata aireOppl MW MaTEMaTHUYECKOro aHajiu3a W UHTEpPHpeTaluyd MOJYy4eHHBIX
pe3ysbTaToB. Takue 3aJaHus BIUIETEHBI B KaXK/IbIM U3 PA3/I€JI0B IPOrPaMMBbl, IOCKOJBKY BECh
Marepuanl Kypca IIMPOKO MCIOIB3YETCS ISl PEICHUs NMPUKIAAHbIX 3anad. [Ipu pemennn
pea’bHbIX MPaKTHUYECKUX 3ajlad ydyalluecs pa3BUBAIOT HAOJIIOAATENIbHOCTh, YMEHHE
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HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaTHCS, HCIONb30BaTh AHAJIOTHIO, 0000UIaTh U
KOHKpPETU3UpOBaTh MpobieMy. JlesaTenbHOCTh MO0 (OPMHPOBAHUIO HABBIKOB PEIICHUS
MPUKIaJHBIX 3a/1a4 OPTaHU3yETCs B IPOLIECCE U3YUEHUS BCEX TEM Kypca «Anredpa u Havasa
MaTE€MaTUYECKOTO aHAIHU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM mulaHe Ha M3ydeHHE Kypca ajreOpbl M HayaJl MaTEMAaTHYECKOIO aHajlIu3a Ha
06a30BOM ypoBHE OTBOJIUTCA 2 yaca B Henento B 10 kiacce u 3 yaca B Hepento B 11 kiacce,
BCETO 3a JBa roaa oOyuenus — 170 yacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Paunonansabie yucna. OOBIKHOBEHHBIE U JE€CATUYHBIE JIPOOU, MPOLIECHTHI,
OECKOHEUHbIE  MepUuoAHYEcKre  JIpoldu.  ApudmeTndeckue  omnepamud  C
palMOHAIbHBIMU YUCIaMH, TPeoOpa30BaHMs YUCIOBbIX BblpaxkeHui. [IpuMenenue
IpoOeill U TMPOLEHTOB JUIsl PEIICHUs] TPUKIAAHBIX 3a]a4 U3 Pa3jIMdHbIX OTpaciei
3HAHUU U pEalbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHWCHA. PanuoHanbHbIE W HpPpPAUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubamxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHS], IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BbIUYNCICHUM.

Crenenb ¢ menbiM  nokaszareneM. CranpaptHas  Qopma  3amucu
JelcTBUTENbHOrO  yHucna. Mcrnonb3oBanue momxojsuieln  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKHUX 3a]ad M MPEACTaBICHUS
JAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu. JleWictBus  C
apu(PpMETUIECKUMU KOPHSIMU HATYpaJIbHOM CTEeHH.

CuHyC, KOCUHYC U TaHI'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa u TOXKIECTBEHHBIE MPEOOPA30BAHUSI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

YpaBHeHuUe, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHne HepaBeHcTsa. Merton
UHTEPBAJIOB.

Pemenue nenpix u 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YpPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IprMmeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MATEMAaTUYECKHUX 3a7a4 U
3a/1a4 U3 Pa3IUYHbIX 00JIaCTEN HAYKU U PEaTbHOM KU3HH.

DOyHKUNH U TPaPUKH

OyHkmus, crnocoObl 3amanHus (yakumu. [paduk  Gyaxnuu. B3aumuo
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHus 1 MHOKECTBO 3HaueHud ¢GyHkunu. Hymn dyskmmm.
[TpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

Crenennas (QyHKIMsI ¢ HATypaJibHBIM U 1IEIbIM Moka3areneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTETEHHU.



TpuroHoMeTpuueckass OKPYKHOCTb, OINPEHAEICHUE TPUTOHOMETPUYECKUX
(YyHKIUI YKCIIOBOTO apryMEHTAa.

Havaja MmaTteMaTH4eCKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIC TTOCEA0BATCIBHOCTH.

ApudmeTndeckas u reomeTpuiecKkas mporpeccuu. beckoHeuHo yObiBaroias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccun. @opMysna CIOXKHBIX MPOLEHTOB. Vcmonb30BaHUE MPOrpecCUr ISt
pELIEHUs PeAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHoOk€ecTBO, omnepainuu HajJ MHOXKecTBamu. Juarpammsl Jiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINWCAHUS PpPealbHbIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 33124 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTRO.

11 KJIACC

Yucia v BbIYMCICHUS

HarypanbHbie u nienbie yncna. [Ipu3Haky 1eIuMOCTH HEIbIX YUCET.

Crenens ¢ palmoHaNbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BIPAXKEHU, COACPIKAIINX JOTapUPMBI.

[IpeoOpa3oBanne BBIpAKEHUI, COAEPKAIIMX CTETIEHH C PANMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHblE YpaBHEHUS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIagHbIX 33a/1ad C MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHUI 1 HEPABEHCTB.

[IpruMmeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELIEHUIO MaTEMAaTUYECKUX
3a/1a4 M 3a7a4 U3 Pa3InuHbIX 00JIacTel HAYKU U PEeaTbHOM JKU3HHU.

DOyHKUNH U TPaPUKH

Oynkrus. [lepuonnueckne pynknnn. [IpoMexyTkn MOHOTOHHOCTH (DYHKITUH.
MakcumyMbl U MUHUMYMBI (yHKmuu. HaunGonbliee ¥ HavMeHbIlee 3HAYCHUE
GYHKITUN HA TIPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKy.

[lokazarenbHas u norapudmudeckas QyHKIMUU, UX CBOMCTBA U rpadUKy.



Hcnonb3oBanue rpa@ukoB QyHKIUN 71 PEIICHHUs] YPABHEHUM M JTMHEHHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUMN IJIsI UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTUX Y4EOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHble ¢pyHKUIMU. MeTox MHTEPBAIOB AJIsl PELICHHS] HEPABEHCTB.

[IpousBonnass  pynkuuu. ['eomerpuueckuil ©u  (QUIUYECKUH  CMBICT
ITPOM3BOIHOM.

[IpousBoaHble  3neMEHTapHbIX  QyHKIuH.  DopMynbl  HAXOXKIACHHS
POU3BOJIHON CyMMBbI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHne MpoU3BOJAHON K UCCIENOBaHUIO (QYHKIMA HA MOHOTOHHOCTh U
skcTpeMyMmbl. Haxoxaenne HauOoblero 1 HauMEHbIIETo 3HaYeHUs] GyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4YIIEro pEIICHUS B
OpPUKIAOHBIX 3ajadax, Ui ONPENENICEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
dbopMyoi nian rpaduKoM.

[lepBooOpa3znas. Tabnuiia nepBooOpa3HbIX.

WNurterpan, ero reomMerpudyeckuii u (U3NUYECKUN CMBICI. Bpruuciaenue
uHTerpana mno gopmyne Hetotona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenune ydeOHOTO TpeameTa «MatemaTthka» JOHKHO OOECIeuMBaTh JOCTIDKEHUE Ha
YpPOBHE CpEIHEro OoO0IIero o0pa3oBaHMs CIEAYIOIIUX JIMYHOCTHBIX, METAlmpeAMETHBIX U
MPEIMETHBIX 00Pa30BaTEIIBHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yNabTaThl OCBOCHUSI MPOTpaMMbl ydeOHOro mnpeamera «MartemaTuka
XapaKkTePU3YIOTCA:

I'paxxnaHckoe BOCIIMTAaHUE:

c(hOPMUPOBAHHOCTHIO TPAXJAAHCKOW TO3UIMKM OOYyYalolIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCUHCKOr0 OOIIECTBa, MPEACTABICHHEM O MaTEeMaTHYECKUX OCHOBaX
(YHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp TPaKIaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI M TIP.), YMEHUEM B3aUMOJCHCTBOBATH C COIMAIBLHBIMU WHCTUTYTaMU B
COOTBETCTBUHM C MX (DYHKIIUSAMHU U Ha3HAUCHUEM.

[TarproTnyeckoe BocmuTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKOM TPaKTaHCKOW UICHTUYHOCTH, YBAXKEHHUS K MPOILIOMY
U HACTOAIIEMY POCCHICKOW MAaTEMAaTHKH, II€EHHOCTHBIM OTHOLIEHHEM K JOCTHUKEHUSAIM
POCCUHCKMX MaTEMaTHKOB U POCCHUUMCKON MAaTeMaTUYECKOW IIKOJIbI, K MCIOJIb30BAHHIO ATUX
JOCTHKEHUH B IPYTUX HayKax, TEXHOJIOTHAX, CPepax IKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS

OCO3HAHMEM JyXOBHBIX IIEHHOCTEH POCCHUHCKOrO Hapoaa; CHOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEJAEHHUS, CBA3aHHOTO C IPAKTUYECKUM ITPUMEHEHUEM
JOCTH>KEHUN HAyKU U AESTEIbHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJa B MOCTPOEHUE
YCTOMYHBOTO OyAyIIero.

DCTeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOUIEHMEM K  MHpPY, BKJIIOUYas JOCTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pELICHHUM, pacCyKJACHUN; BOCIPUUMYHUBOCTBIO K
MaTeMaTU4YEeCKUM ACIEKTaM Pa3INYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHUS TPUMEHATh MAaTeMaTHYeCKHEe 3HaHWS B HWHTEpecax
3I0pPOBOTO M Oe30macHOro oOpas3a KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3m0poBO€ MHUTaHUE, COATAHCUPOBAHHBIA PEKUM 3aHATUN U OTABIXA, PETYNApHas (u3ndecKas
AKTUBHOCTB); (PU3UYECKOI0 COBEPILICHCTBOBAHMUS, MPU 3aHATUAX CIIOPTUBHO-030POBUTEIHLHON
NEeATETbHOCTHIO.

TpynoBoe BoclIUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTU TPYAOJIIOOUS; MHTEPECOM K Pa3TUYHBIM
chepam npodecCuOHANIBHOU NIESITEIbHOCTH, CBA3aHHBIM C MaTEeMAaTUKON U €€ MPUII0KEHUSIMH,
YMEHHEM COBEPILIATH OCO3HAHHBIN BBIOOp Oynylie nmpodeccuu v peann30BbIBaTh COOCTBEHHbIE
KU3HEHHBIC IUIaHbl; TOTOBHOCTHIO U CHOCOOHOCTHIO K MaTeMaTH4eCKOMY OOpa3OBaHUIO U
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caMOoOOpa30BaHUIO Ha MPOTSHKEHUM BCEU JKU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pelIeHNU MPAKTUYECKUX 3a/1a4 MaTeMaTUYECKOU HAPABICHHOCTH.

DKOJIOTUYECKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTHIO JKOJIOTUYECKOU KYJIbTYphl, MOHUMAHUEM BIUSHUS COIUAIBHO-
PKOHOMUYECKUX IMPOIIECCOB HAa COCTOSIHUE MPUPOJAHOM U COLMAIBHOW Cpelibl, OCO3HAHHEM
I00aJBbHOTO  XapakTepa JAKOJOTMYECKUX TMpoOJieM; OpUEHTalMed Ha  PUMEHEHUE
MaTeMaTU4YeCKUX 3HAHUU IS pelieHus 3a7a4 B 00JIaCTH OKPYXKaIOIIEeH cpelibl, TIaHUPOBAHUS
MOCTYNKOB U OLIEHKU WX BO3MO>KHBIX MTOCJIEACTBUMN JIJIsl OKPY>KAIOLIEH CpeIbl.

[leHHOCTH HAYYHOTO MMO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOW MPaKTUKU, TOHUMaHUEM MaTEMaTUYeCKON HayKH Kak cepsl
YEJIOBEUECKOMN JESITEILHOCTH, 3TAMOB €€ Pa3BUTHS U 3HAUMUMOCTH JIJIsl Pa3BUTHSI LIMBUIIU3AIINY;
OBJIQJICHUEM SI3BIKOM MAaTEMAaTHKU M MaTeMaTHYECKOW KYJIbTYpOW KakK CPEJCTBOM MO3HAHUS
MHpa; TOTOBHOCTBHIO OCYIIECTBIISTh TPOCKTHYID M HCCIEIOBATEIBbCKYIO JEATCIBHOCTh
WHIMBU]IYaJIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATDBI

MeTanpeaMeTHbIe pe3yNIbTaThl OCBOSHHUS IIPOrpaMMBbI yaeOHOTro peaMeTa «MaTemaTukay
XapaKkTEepU3yIOTCS  OBIAJCHUEM  YHUBEPCAIGHBIMH  HO3ZHABAMENbHLIMU  OeliCmMEUsAMU,
VHUBEPCANLHBIMU — KOMMYHUKAMUBHBIMU — OCUCBUAMY,  VHUBEPCANbHbIMU — Pe2yIAMUGHbIMU
oelcmeusimu.

1) Vnusepcanvrole noznasamenvusle oelicmsus, obecneuusarom Gopmuposanue 6a3068bix
KOZHUMUBHBIX NPOYECCO8 00yUaomuxcs (0C80eHue Memoo08 NO3HAHUSL OKPYICAloue20 Mupa,
npUMeHeHue J102UeCKUX, UCCAeO08AMENbCKUX Onepayull, ymeHui pabomams ¢ ungopmayuet) .

ba3oBrle nornueckue eiiCTBUA:

e BBIABISITh U XapaKTEPH30BATh CYIIECTBEHHBIC MPU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHATUH, OTHONICHUH MEXTYy TOHATUSAMHU; (OPMYIHUPOBATH OINPEACICHUS TOHSATHH;
YCTaHaBIMBATh CYNIECTBEHHBIN MPU3HAK KIACCU(DUKAIIMU, OCHOBAHUS JJI1 0000IICHUS
Y CpaBHEHUS, KPUTEPUU MTPOBOIUMOTO aHAIIN3A;

e BOCIPUHUMATH, (HOPMYTUPOBATH M MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpUIIATEIbHBIC, SAUHUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIC,

e BBIABIATh MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MTPOTUBOPEUHs B (haKTax,
TAHHBIX, HAONIONACHUSAX W YTBEPXKICHUSAX; Mpeiaratb KPUTCPHUH IS BBISIBICHUS
3aKOHOMEPHOCTEW Y IPOTUBOPEYNN;

e JIeJIaTh BBIBOJBI C WCIIOJIb30BAHMEM 3aKOHOB JIOTHUKH, JAEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIOUYEHU N, YMO3aKIIOUYEHUH 110 aHAJIOTHH;

e TPOBOJUTH CAMOCTOSTEIHHO JOKA3aTEIhCTBA MATEMATHICCKUX YTBEPKICHUN (TIPSMbIE
U OT TPOTUBHOTO), BBICTPAWBATH APTyMEHTAIMIO, TPUBOAUTH MPUMEPHl |
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;
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BBIOMpaTh CMOCOO pelieHus y4dyeOHOM 3ajauyu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BpIOUpaTh HanboJee MOIXOIAIMINN ¢ yUETOM CaMOCTOSTENIHHO BbIEICHHBIX
KPUTEPUEB).

ba3oBrie uccnen0BaTEILCKUE NCHUCTBUS

WCIIOJb30BaTh  BOMPOCHI  KAaK  MCCJIEJOBATEIbCKUN  HMHCTPYMEHT  TO3HAHUS;
dbopmynupoBaTh BOMPOCH], GUKCUPYIOIIUE MPOTUBOPEUHE, MPoOIeMy, YCTaHABINBATh
HCKOMO€ M JlaHHOe, (OopMHUpOBaTh THUIOTE3y, APTyMEHTUPOBATH CBOIO MO3UIHUIO,
MHEHHE;

MPOBOJIUTh CAMOCTOSITEJILHO CIUIAHUPOBAHHBIN JKCIIEPUMEHT, MCCJIEIOBaHUE TI0
YCTAaHOBJIEHHUIO OCOOEHHOCTE MaTeMaTH4YecKoro oOBbeKTa, SBJIEHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKIAy 00bEKTaMU, SIBIICHUSIMU, MTPOIIECCAMU,
CaMOCTOSITeIbHO  (popMynupoBaTh OOOOIIEHUS W  BBIBOJABI IO  pe3yjibTaTaM
POBEAEHHOTO HAOIOJIEHUS, UCCIEIOBaHUsI, OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
Pe3yIbTAaTOB, BHIBOJIOB U 000O0IICHMUIA;

IIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAKKE BBIABUTATH MPEITOIOKCHUS
0 €r0 Pa3BUTHHU B HOBBIX YCIIOBHSX.

Paborta ¢ nndopmarmeii:

BBISBJIATH Je(UIMTHI WH(OPMAIIUHU, JaHHBIX, HEOOXOJAMMBIX JUIsi OTBETa Ha BOIPOC H
IUTSL PEIICHUS 3aaYH;

BBIOMpaTh HMHGDOpPMAIMIO W3 WCTOYHWKOB PpAa3MYHBIX THUIIOB, aHAJIW3UPOBATH,
CHUCTEMAaTHU3UPOBATh M WHTEPIPETHPOBATh WHGOPMAIUIO PA3IMYHBIX BUAOB U (OpPM
IpeICTaBIICHUS;

CTPYKTYpUpOBaTh WHGOpMAIlHIO, TMPEACTaBIATh €€ B  pas3IudHbIX (opmax,
WJUTFOCTPUPOBATH TPpaPUUCCKH;

OLICHWBATh HAACKHOCTH HMHPOPMAIMM TI0 CAMOCTOATEIBHO CHOPMYITHpPOBAHHBIM
KPUTEPHSIM.

2) Vuueepcanvhvle KOMMYHUKAMUBHBLE Oelicmeus, 00ecneuusaion chopmuposanHocms
COYUAILHBIX HABLIKOS 0OVUAIOUUXCSL.
OO0uienue:

BOCIIPHHUMATh U (POPMYITHPOBATH CY)KJICHHSI B COOTBETCTBUU C YCIOBUAMH M LEISIMH
OOIIeHusT; SICHO, TOYHO, T'PAMOTHO BBIPAXKaTh CBOIO TOYKY 3PECHHS B YCTHBIX U
MMHUCBbMEHHBIX TEKCTaX, AaBaTh MOSACHEHHS IO XOAY PELICHMS 3a/1a4h, KOMMEHTUPOBATH
MOJyYEHHBIN PE3yJIbTaT;

B X0j/i¢ 00CYKICHHS 3a/1aBaTh BOMPOCHI 1O CYIIECTBY 00CYKIaeMON TEMbI, POOIIEMEI,
pelraemMon 3aa4m, BBICKa3bIBaTh UJIEU, HALICIICHHBIE HA MIOUCK PELICHUS; COMOCTABIATh
CBOM CYKJICHUS C CYKJIEHUSAMU JPYTUX YYaCTHUKOB AHAIOra, 0OHaApyUBATh PA3Indyne
MU CXOJCTBO TIO3MIMI; B KOPPEKTHOW Qopme (GopMymnpoBaTh pa3HOTIACHUS, CBOU
BO3PaKCHUS;
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e TMPEACTABIATH PE3YJbTAThl PEIICHUS 33Ja4l, SKCIEPUMEHTA, UCCIEAOBAHMS, IPOEKTA;
CaMOCTOSITEJILHO BBIOMpaTh (pOpMAT BBICTYIUIEHUSA C YY4ETOM 3aJad IMPE3CHTALHUH U
0COOEHHOCTEW ayAUTOPHH.

CoTpyaHHUYECTBO:

e TIOHUMATh U UCIIOJIB30BATh IPEUMYIECTBA KOMAaHIHON U MHAUBUAYAJIbHON pabOTHI IpU
pelIeHrH y4eOHbIX 3a7a4; MPUHUMAThH LEdb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH
OpraHu3alyi0 COBMECTHOM paboThl, pacupelnessTh BUAbl pabOT, JOrOBapUBATHCH,
00CyXJ1aTh MPOLIECC U Pe3yNbTaT padoThl; 0000111aTh MHEHHSI HECKOJIBKUX JIIO/ICH;

e YYacTBOBaTh B IPyNNoOBBIX (popmax paboThl (00CykIeHNs, 0OMEH MHEHUH, «MO3TOBbIE
IITYPMbD» ¥ UHBIE); BBIIOJHATH CBOIO YAaCTh Pa0OThl M KOOPAUHUPOBATH CBOU JEHCTBUSA
C JIpYTUMU 4J€HaMU KOMAaHJIbl; OLIEHUBATh KAYECTBO CBOETO BKJaja B OOLIMN MPOAYKT
0 KpUTEPUSIM, CHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

3) Vuusepcanvuvie pecynsamusnsvie oeticmaus, obecneyusarom Gopmuposanue CMobiCi08bIxX

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCU.

Camoopranuzanus:

COCTaBIIATh IUIAH, AJITOPUTM pEIICHMs 3a/Jaud, BBIOMpaTh CIOCOO0 pelIeHUus ¢ YYETOM
UMEIOIIUXCST PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATH
BapUaHThI PEIICHUH ¢ y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTpOJIb:

e BJAJETh HABbIKAMU II03HABATENIbHOM pediekcun Kak OCO3HaHUS COBEPIIAEMBIX
JIEUCTBUA W MBICIUTENBHBIX MPOLECCOB, HX pe3yJbTAaTOB; BIAAETh CIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpollecca U pe3yibTaTa pPELICHUS MaTeMaTHYeCKON
3a]a4H;

e IMPEIBUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PEILICHUU 3a/a4d, BHOCHUTD
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, TAHHBIX, HalJEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OIICHUBATh COOTBETCTBUE pe3yJbTaTa LEJIU U YCIOBUSAM, OOBACHATH HPUUYUHBI
JOCTH)KCHUS WM HEJOCTHKEHHS] Pe3yJbTaTOB JAESITEIbHOCTH, HAXOAUTh OILIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOTO Kypca «Anrebpa M Hadajda MaTeMAaTHYECKOTO aHAIHM3a» HA YPOBHE
cpemHero o0mero o0pa3oBaHus JTOHKHO 00ECTICUNBATh JOCTHKEHNE CIICTYIONINX TPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIbTATOB:

10 KIIACC

Yuca ¥ BLIYUCIECHUSA
OnepupoBaTh TOHATUSMH: PAIMOHAIBPHOE M JICHMCTBUTEIHLHOE YHCIO, OOBIKHOBEHHAs W
necsITUYHAs ApOo0b, MPOIICHTHI.
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BoinonusaTe apudmeTuyeckue omnepanud ¢ PalMOHAIBHBIMU U JEUCTBUTEIBHBIMU
YHUCJIaMHU.

BoinonHsaTh npuONMKEHHBIE BBIYUCIICHUS, HMCIOJIB3Ysl TpaBuja OKPYTJICHHUS, JelaTh
MPUKUJIKY U OLICHKY Pe3yIbTaTa BHIYUCICHUM.

OnepupoBaTh MOHATUSAMU: CTEIICHB C IEJBIM MOKa3aTelieM; CTaHaapTHas ¢opma 3alucu
JEUCTBUTEIILHOTO YMCJIA, KOPEHb HATYpPaIbHON CTENEHU; UCIOJIb30BaTh MOAXOAIIYI0 (popMy
3aMUCH JEHCTBUTEIIBHBIX YUCEN JJIsI PEIICHUS TPAKTUYECKUX 3a]]a4 U TIPEICTABICHUS JTAHHBIX.

OniepupoBaTh MOHATUSIMU: CHHYC, KOCUHYC M TAHT€HC MPOU3BOJILHOTO YIJla; UCIOJIb30BATh
3aMuCh MPOU3BOJIBLHOTO YyIJla Yepe3 oOpaTHbIE TPUTOHOMETpUUYECKue ()YHKITUU.

YpaBHeHUsS M HEPABEHCTBA

OnepupoBaTh MOHSITUSIMU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO; 11€J10€, PAIIMOHAIBHOE,
UppaIMOHAIFHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPaBHEHUE;

BoeimonHsaTe  mpeoOpa3oBaHUsi ~ TPUTOHOMETPUYECKUX  BBIPAKEHHH W pelarth
TPUTOHOMETPUUECKUE YPABHEHUS.

BrinonHaTh peoOpa3oBaHus 1EIbIX, PAIIMOHAIBHBIX U UPPAIMOHAIBHBIX BBIPAKCHUN U
periaTh OCHOBHBIE TUIIBI IIEJIBIX, PAIIMOHAIBHBIX U UPPAIMOHATILHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUS W HEPABEHCTBA JJI PElISHUS MaTEeMaTUYeCKUX 3a7a4 M 3a7ad U3
pa3TUYHBIX 001acTel HAYKH U peajbHOM KU3HHU.

MopenupoBaTh peajgbHbIE CHUTyalldd Ha S3bIKE alnreOpbl, COCTABISTH BBIPAKEHUS,
YpaBHEHHs, HEpPaBEHCTBA MO YCIOBHUIO 3aJayd, HCCIEI0BAaTh IIOCTPOEHHBIE MOJEIU C
MCIIOJIb30BaHUEM armapara ajareOphi.

DOyHKUUM U TPaPUKH

OnepupoBaTh NOHATUIAMU: PYHKIUS, CIOCOOBI 3a/1aHus QYHKIIMHU, 00JIaCTh OTIPEICTICHUS U
MHOYECTBO 3HaUeHUHN (HYHKIUHU, TpaduK GyHKIIMH, B3aUMHO OOpaTHbIE ()YHKITUH.

OnepupoBaTh MOHATUSAMU: UYETHOCTH M HEYETHOCTh (YHKUHMHM, HYIH (QYHKIUH,
MIPOMEKYTKU 3HAKOIIOCTOSHCTBA.

Hcnons3oBaTh rpaduku GyHKIMHN 111 peIICHUs] YPaBHCHUH.

Ctpouthb u yuTaTh TpaduKu JUHEHHOUW (DYHKIMH, KBAAPATUYHON (YHKIIMHU, CTETICHHOU
(GYHKIIUU C TIETBIM MTOKa3aTeeM.

Hcnonp3oBaTh rpaduku GYHKIUNA 71 MCCIIEIOBAHUS MPOIIECCOB M 3aBUCHMOCTEH TIPH
pENICHUH 3a/1ad U3 APYTruX y4eOHBIX MPEAMETOB W PEabHOM KW3HM, BBIpAXKaTh (Hopmyraamu
3aBUCUMOCTH MEXY BEJIMUUHAMMU.

Hauana MaTeMaTH4eCKOro aHajamu3a

OnepupoBaTh MOHATUSAMU: TOCJIEA0BATENIBHOCTh, apuMeTHyYecKass U reoMeTpuyecKas
IIPOrPECCHH.

OmnepupoBaTh MOHATUSIMH: OECKOHEUHO yOBIBAIOIIAS T€OMETPUUECKAsI IPOTPECCUS, CYMMa
0ECKOHEUHO yOBbIBAIOIIEH T€OMETPUUECKON MPOTPECCHH.

3amaBaTh MOCIEA0BATEILHOCTH PA3IUYHBIMU CIIOCOOAMU.

Hcnonb3oBaTh CBOMCTBA MOCIEIOBATENBHOCTEN W MPOTPECCHM ISl PELICHUS PEATBbHBIX
3a/1a4 MPUKIAJHOTO XapakTepa.
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MHo:KecTBa M JIOTHKA

OnepupoBaTh MOHATUSIMU: MHOKECTBO, ONIEPALIUHA HAJL MHOKECTBAMM.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJis ONMCAHUS PEabHBIX ITPOLIECCOB
U SIBJICHUH, TIPU PELICHUH 3a]1a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

OnepupoBaTh NOHATUSAMU: ONPENICIICHUE, TEOPEMA, CIEACTBUE, JOKA3aTEIbCTRO.

11 KJIACC

Yucjia ¥ BIYUCTCHUSA

OnepupoBaTh TMOHSTUSMHU: HATypallbHOE, I€J0€ YHCJO; MWCIOJIb30BaTh MPU3HAKU
JNETUMOCTH LENBIX YUCEN, PA3JI0KEHHUE YHCIIA HA IPOCThIE MHOXKUTENM I PEIICHUS 3a1a4.

OnepupoBaTh MOHATUEM: CTETIEHD C PAIIMOHAIIBHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATUIMU: JTOTapum ducia, TeCATUIHBIC U HATYpaIbHbIE JOTrapu(MBbI.

YpaBHEHUS ¥ HEPABEHCTBA

[IpuMeHsT, CBOMCTBA CTEMEHU Ui MNPeoOpa3oBaHUs BBIPAKEHUH; ONEPUPOBATH
NOHATHSIMMU: TIOKA3aTEJIbHOE YypaBHEHHME W HEPABECHCTBO; pEUIaTh OCHOBHBIC THIIbI
MOKA3aTeJIbHBIX YPAaBHEHUI U HEPABEHCTB.

BrimonHaTh mpeoOpa3oBaHUsl BBIPAXKEHUM, COJEpKAIIUX JIOTapu(pMBbI; ONMEPUPOBATH
HNOHSATUSIMHU: JIOTapU(PMUYECKOE YpaBHEHHE U HEPABEHCTBO; pEIIaTh OCHOBHBIE THIIBI
JorapuMUYECKUX YPABHEHUIN U HEPABEHCTB.

HaxonuTe pemieHust mpocTeHmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHIMU: CUCTEMA JIMHEHHBIX YPABHEHUHN U €€ pEelIeHUE; UCIOJIb30BaTh
CUCTEMY JIMHEWHBIX YPABHEHUH ISl PEIICHUS TPAKTHUECKUX 3a/1a4.

HaxonuTe penienrst npoCTEUIINX CUCTEM U COBOKYITHOCTEN PAlMOHAIIBHBIX YPAaBHEHUN U
HEPaBEHCTB.

MopenupoBaTh peajgbHBIE CHUTyalldd Ha S3bIKE anreOpbl, COCTABISTH BBIPAKECHUS,
YpaBHEHHUSI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBUIO 3a1a4H, UCCIIEI0BATh TIOCTPOCHHBIE MOJIEIIH C
MCIIOJIb30BaHUEM anmnapara ajareOpsl.

DOyHKUNH U TPaPUKH

OnepupoBaTh TOHATHSAMHU: TepHOAUYECKas (YHKIUS, MTPOMEKYTKA MOHOTOHHOCTH
GyHKIMU, TOYKU dKCTpeMyMa (yHKIHUH, HAaMOOJbIIee W HaUMEHbIIEe 3HAaYeHUs QyHKIUU Ha
MIPOMEKYTKE; UCIIOIH30BATh UX JIJISl UCCIIENOBaHUS (PYHKITNH, 3aJaHHOMN TpaduKOM.

OnepupoBaTh  TOHATHSAMH:  TpadUKH  TOKA3aTeNbHOW,  JorapuMUYECKOl U
TPUTOHOMETPHUUYECKUX (QDYHKIHI; n300paxaTh X Ha KOOPIUHATHOMN TJIOCKOCTH U UCIIOJIH30BATh
JUISl PELLICHUS] YPABHEHUM U HEPABEHCTB.

N300pakaTb Ha KOOPAMHATHOW IUIOCKOCTH TpauKAd JUHEHHBIX YpaBHEHUH U
WCIOJIB30BATh UX ISl PEIICHUS! CHCTEMBI JIMHEWHBIX YPABHEHHUM.

Ucnonw3oBath rpaduku (QyHKIUN JJs UCCIIEIOBAHMS MPOLIECCOB U 3aBUCUMOCTEH U3
JIPYTUX y4eOHBIX TUCIUIUINH.

HayvaJyia MaTeMaTH4€CKOI0 aHAJIU3A
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OnepupoBaTh NOHATHIMU: HEPEPBIBHAS (PYHKIIMS; MPOU3BOAHAS (YHKIMHU; UCTIOJIb30BATh
reOMETPUYECKU U (PU3HUECKUI CMBICI IPOU3BOAHOM ISl pelIeHUs 3a4ay.

HaxoauTe mpou3BOJHBIE AIIEMEHTAPHBIX (YHKUWN, BBIYUCISATH MPOU3BOAHBIE CYMMBI,
MIPOU3BEACHUS, YACTHOTO (DYHKIIMIA.

Hcnonb3oBaTh MPOU3BOAHYIO JJIsl HCCIAEAOBAaHMUS (YHKIUMHM HA MOHOTOHHOCTh U
AKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIIEIOBAHUS K MOCTPOCHUIO TPaUKOB.

Hcnonb30BaTh NPOU3BOAHYIO Ul HAXOXKACHUS HAWIYUYLIErO PELICHUS B IIPUKIAIHBIX, B
TOM YHCJIE COLIUATIBbHO-DKOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh NOHATUSMU: NMEPBOOOpa3Hasi U HHTErpaj; NMOHUMATh N€OMETPUUYECKHI U
(bu3HYeCcKuil CMBICT UHTETpaa.

Haxoaute nepBooOpa3Hble 37eMEHTapHbIX (PYHKIUH; BBIYUCISATH UHTErpaji mno ¢opmyse
Herotona—JleitOnuua.

PemaTte nmpukiaaHble 3a7a4d, B TOM YKCJIE COIMAIBHO-I)KOHOMUYECKOTO U (PU3NYECKOTO
Xapakrepa, CpeACTBAMU MaTEMATUYECKOT0 aHAJIN3A.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
MHoxecTBa palMOHAIBHBIX U htocffschool
. p://school-
1 JIeMCTBUTEIILHEIX uncen. ParmonansabIe 14 1 collection.edu.ru/
yYpaBHEHUS U HEPABEHCTBA
5 Oynkuuu u rpaduku. CTeneHs ¢ LeabiM 6 0 http://school -
ITOKa3aTeIeM collection.edu.ru/
3 Apudmernueckuil KOpeHb N0 CTETEeHH. 18 1 http://school -
HppanunonanbHbie ypaBHEHUS U HEPABEHCTBA collection.edu.ru/
Dopmybl htto:/fschool
p://school-
4 TpuroHomeTpuu. T puroHoMeTpudecKre 22 1 collection.edu.ru/
ypaBHEHUS
5 Hocue . . 5 0 http://school -
OCJIEZIOBATEIBHOCTHU U MPOTPECCUU collection.edu.ru/
6 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 1 http://school -
3HAHUU collection.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Crenensb ¢ palliOHAJIBHBIM ITOKa3aTEeIEM. http://school
p://school-
1 [lokazarenbHas ¢pyHkuus. [lokazarenbHble 12 1 collection.edu.ru/
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKIIHS.
http://school -
2 Jlorapudmuueckre ypaBHEHUS U 12 1 collection.edu.ru/
HEpPaBEHCTBA
Tpuronomerpudeckue GyHKIIUN U UX
http://school -
3 rpaduku. TpuroHoMeTpuIecKue 9 0 collection.edu.ru/
HEpaBEeHCTBa
4 [IpousBonnas. [IpuMenenue npou3BoaHOM 24 1 hitp.//school-
p AHad. 1p p s collection.edu.ru/
http://school -
5 HHTerpan u ero npuMeHEeHUs 9 0 collection.edu.ru/
. http://school -
6 Cucrembl ypaBHCHUI 12 1 collection.edu.ru/
7 HarypanbsHble u 11e1b1e yncia 6 0 hitp://chool-
P H collection.edu.ru/
8 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIMS 18 1 http://school-
3HaHUU collection.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE
Bcero
padoThI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

MHO3K€eCTBO, ONepaIuy HaJl
MHOXecTBaMHU. [luarpamMmpl
Ditnepa—Benna

http://www.kokch.kts.ru/cdo/

PammmonansHEIe YMCHa.
OOBLIKHOBEHHEIE U JECITUYHEIE
IpoOH, MPOLIEHTHI, OECKOHEYHbIE
MePUOANIECKUE APOOH

http://school-collection.edu.ru/

ApubdmMeTrnueckue orneparuu ¢
paloHaIbHBIMU YHCIIAMHU,
npeoOpa3oBaHUs YHCIOBBIX
BBIPAKCHU U

http://www.uroki.ru/

[Ipumenenue npobeit u
MIPOLIEHTOB ISl PELICHHUS
MIPUKIIAIHBIX 3a7a4 U3
pa3IMYHBIX OTpacieil 3HaHU 1
peanbHOM KU3HU

https://resh.edu.ru/

[Ipumenenue apooeit u
IIPOLIEHTOB JUIsl PELICHUS
MIPUKIIAJHBIX 3a]1a4 U3
pa3JIMYHBIX OTpACied 3HAHUM U
peanbHOM KU3HU

http://www.uchportal.ru/load/25-
1-0-11708
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http://www.kokch.kts.ru/cdo/
http://school-collection.edu.ru/
http://www.uroki.ru/
https://resh.edu.ru/
http://www.uchportal.ru/load/25-1-0-11708
http://www.uchportal.ru/load/25-1-0-11708

JlelicTBUTENIbHBIE YHCIIA.

3HayeHuit ¢pyHkiuu. Hymu

6 ParmonanwsHbie 1 http://school -coll ection.edu.ru/
HppaIlMOHAILHBIC YUCIIA
ApubdmMernueckue ornepaiuu ¢ .

7 pv ¢ pall http://www.uroki.ru/
JNCHUCTBUTEILHBIME YUCITAMA
[TpubnmkEHHBIC BRIYUCIICHUS,
MIpaBUIJIa OKPYTJICHUS, IPUKHIKA

8 P T prHA hitp://www.kokch kts.ru/cdo/
U OIIEHKA pe3ysibTaTa
BBIYUCIICHU N
ToxaecTBa v TOXKIECTBEHHBIE

9 A A https://resh.edu.ru/
npeoOpazoBaHus
KonTponbnas paborta o teme

10 "MHO€eCTBa pallMOHAIBHBIX U http://www.uroki.ru/
NEUCTBUTENILHBIX Uynce"

11 VYpaBHeHUEe, KOPEHb YPAaBHCHHS http://school -collection.edu.ru/
HepasenctBo, penienne http://www.uchportal.ru/load/25-

12
HEPABEHCTBA 1-0-11708

13 Mertoa uHTEpBAJIOB https.//www.prodlenka.org/
Pemenue nensix u 1poOHO-

14 S v e—— http://www.uchportal .ru/load/25-
part P 1-0-11708
HEPaBEHCTB
OyHKIMS, CIIOCOOBI 3aJaHUS

15 ¢byskun. Bzaumuo oOpaTtHbie https.//resh.edu.ru/
GbyHKIIIN
I'padux Gpynkun. O6aacth

16 ONIPENENECHUS U MHOKECTBO http://www.uroki.ru/
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http://school-collection.edu.ru/
http://www.uroki.ru/
http://www.kokch.kts.ru/cdo/
https://resh.edu.ru/
http://www.uroki.ru/
http://school-collection.edu.ru/
http://www.uchportal.ru/load/25-1-0-11708
http://www.uchportal.ru/load/25-1-0-11708
https://www.prodlenka.org/
http://www.uchportal.ru/load/25-1-0-11708
http://www.uchportal.ru/load/25-1-0-11708
https://resh.edu.ru/
http://www.uroki.ru/

¢bynkuuu. [IpoMexyTku
3HAKOIIOCTOSIHCTBA

17

Yérupie 1 HeUETHBIC (HYHKIUU

http://school-coll ection.edu.ru/

18

CreneHs ¢ LebIM IT0Ka3aTeIeM.

CrangaptHas ¢popMa 3armucu
JNEUCTBUTEIILHOIO YHCIIa

https://www.prodlenka.org/

19

HWcnonp3oBanme noaxoaqiien

(hopMBI 3aNTUCH IEUCTBUTETHHBIX

YUCCIT IJId pCIICHUA
IMPAKTUYCCKUX 3aaa4 U
MMpCACTAaBJICHUA JaHHBIX

http://www.kokch.kts.ru/cdo/

20

Crenennas GyHKIUS C
HaTypaJIbHbIM U LIEJIBIM
nokasarenem. E€ cBolicTBa u

rpadguk

https://www.prodlenka.org/

21

ApubmMeTnueckuii KOpeHb
HaTypaJbHOU CTENIEHU

http://school-collection.edu.ru/

22

ApubMeTnuecknii KOpeHb
HaTypaJIbHON CTETNeHU

https://www.prodlenka.org/

23

CBoiicTBa apr(pMETHIECKOTO
KOPHS HaTypaJIbHOW CTETIICHH

http://www.uroki.ru/

24

CpoiicTBa apupMEeTUYECKOTO
KOPHS HATypaJIbHOU CTEIICHH

https://resh.edu.ru/

25

CpoiicTBa apu(METUUECKOTO
KOpH$ HaTypajbHOM CTENEHU

https://www.prodlenka.org/

26

JleicTBus ¢ apupMETHIECKUMU

KOpHSAMU N-oi1 cTeneHu

http://www.uchportal.ru/load/25-

1-0-11708
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http://school-collection.edu.ru/
https://www.prodlenka.org/
http://www.kokch.kts.ru/cdo/
https://www.prodlenka.org/
http://school-collection.edu.ru/
https://www.prodlenka.org/
http://www.uroki.ru/
https://resh.edu.ru/
https://www.prodlenka.org/
http://www.uchportal.ru/load/25-1-0-11708
http://www.uchportal.ru/load/25-1-0-11708

JleiicTBus ¢ apuPpMETHISCKUMU

27 = http://school-collection.edu.ru/

KOpHSIMI/I N—0ou CTCIICHU
eﬁCTBHﬂ C apu(PMECTHUYCCKNMHU )

28 A 13 ¢ http://www.uroki.ru/

KOpHSIMI/I N—0U CTCIICHU
eﬁCTBHﬂ C apu(PMECTHUUYCCKNMHU

29 A Ij ¢ https.//www.prodlenka.org/
KOpHSIMI/I N—0U CTCIICHU

30 JICHCTBIS ¢ apHOMeTIHeCKIMIT http://www.kokch.kts.ru/cdo/
KOprIMI/I N—0U CTCIICHU
KonTponsHas pabora o teme

31 "ApudpmeTrueckuil KOpeHb N—-oi https.//www.prodlenka.org/
creneHn"
Pemenne nppalmoHaiIbHBIX ]

32 vpp 1 http://www.uroki.ru/
ypaBHeHI/II/I 158 HepaBeHCTB
Pemenne nppanmoHaibHBIX

33 vpp I https://resh.edu.ru/
YpaBHEHU U HEPABEHCTB

2 Pemenue nppannoHanbHbIX http://www.uchportal.ru/load/25-
YpaBHEHUN U HEPABEHCTB 1-0-11708
Penrenune npparmoHaabHBIX .

35 vpp I http://school-collection.edu.ru/
ypaBHEHUH U HEPABEHCTB

%6 Pemenue nppanmoHanbHbIX http://www.uchportal.ru/load/25-
YpaBHEHUI U HEPABEHCTB 1-0-11708
CaolicTBa ¥ rpaduK KOpHS N-0H .

37 pad P http://www.uroki.ru/
CTENEHU
CoiicTBa u rpaduk KOpHs N-oi http://www.uchportal .ru/load/25-

38
CTCIICHU 1-0-11708
T

39 pHTOHOMETpIHCCKa https.//resh.edu.ru/
OKPYXHOCTb.
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http://school-collection.edu.ru/
http://www.uroki.ru/
https://www.prodlenka.org/
http://www.kokch.kts.ru/cdo/
https://www.prodlenka.org/
http://www.uroki.ru/
https://resh.edu.ru/
http://www.uchportal.ru/load/25-1-0-11708
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http://school-collection.edu.ru/
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http://www.uchportal.ru/load/25-1-0-11708
https://resh.edu.ru/

Tpuronomerpuyeckue GyHKIUU
YUCJIOBOTO apryMeHTa (CUHYC,
KOCHHYC, TAHT€HC)

Tpuronomerpuueckas
OKPY>KHOCTb.
40 TpuronomeTrpudeckue GyHKIIAH https.//www.prodlenka.org/
YHUCJIOBOTO apryMeHTa (CUHYC,
KOCHHYC, TAHT€HC)
OOpaTHbIE TPUTOHOMETPUUECKUE
a1 (yHKIIH (apKCHHYC http://www.uchportal .ru/load/25-
FHIHE APREHILYS: 1-0-11708
apKKOCHHYC, apKTaHT'€HC)
OOpaTHbIe TPUTOHOMETPUUECKHE
42 (byHKIMM (apKCUHYC, http://school -coll ection.edu.ru/
ApPKKOCHUHYC, apKTaHTCHC)
OCHOBHBIE COOTHOLICHUS MEKTY
43 TPHIOHOMETPHHCCKIMM https.//www.prodlenka.org/
(YHKIUSIMU OJTHOTO M TOTO K€
aprymeHra
44 DopMYJIbI CIOKEHUS http://www.uroki.ru/
45 o e http://www.uchportal.ru/load/25-
OPMYJIBbI IPUBEICHUS 1.0-11708
46 ®opmysbl JBOMHOTO yria http://www.kokch.kts.ru/cdo/
47 CyMMa U pasHOCTS CHHYCOB https://www.prodlenka.org/
(KOCHHYCOB)
®opmynsl MpeobpazoBaHUs
48 HPOHSBEACHIA http://school-collection.edu.ru/

TPUTOHOMETPUYECKUX (PYHKIIHIT
B CyMMY
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https://www.prodlenka.org/
http://www.uchportal.ru/load/25-1-0-11708
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https://www.prodlenka.org/
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[IpeobpazoBanue

49 TPUTOHOMETPUUYECKUX https.//www.prodlenka.org/
BBIPAXKCHUI
[IpeobpazoBanue
50 TPUTOHOMETPHUCCKUX http://school -collection.edu.ru/
BBIPAKCHUMN
[IpeoGpa3oBanue
51 TPUTOHOMETPUYECKUX https.//resh.edu.ru/
BBIPAKECHUIN
[IpeoGpaszoBanue
52 TPUTOHOMETPUIECKUX http://www.uroki.ru/
BBIPAKEHUI
KounTponbnas paborta o teme http://www.uchportal .ru/load/25-
53
"®opmyibl TPUTOHOMETPUM'" 1-0-11708
54 Pemenue ypaBuenus Cost = a https.//www.prodlenka.org/
55 Perrenue ypaBuenust Sint = a https.//www.prodlenka.org/
56 Peutertne ypareriit 1g X = & cig http://www.uroki.ru/
X=a
57 MeTto 3aMeHbBI IEPEeMEHHOM https://www.prodlenka.org/
58 Metox pasnosketis ia http://school-coll ection.edu.ru/
MHOKHUTEIHN
59 Omaopozste http://resh.edu.ru/
TPUTOHOMETPHUUECKUE YPaBHEHUS
60 Penienne TpuroHOMETpUYECKUX http://www.uchportal .ru/load/25-
YPaBHEHUH Pa3HOTO BHUJA 1-0-11708
61 HocziepoatenbHOCTH, CIOCOOL http://school -collection.edu.ru/

3aJlaHus MOCIE0BATEILHOCTEH.
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https://www.prodlenka.org/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://www.uroki.ru/
http://www.uchportal.ru/load/25-1-0-11708
http://www.uchportal.ru/load/25-1-0-11708
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MoHoToHHEBIE
OCJIE0BATEIbHOCTHU

62

Apudpmernueckas u
reoMeTpHuuecKas Iporpeccuu.
Hcnonp3oBanue nporpeccuu uis
pellIeHus pealibHBIX 3a7a4
MPUKIIAJHOTO XapakTepa

http://www.kokch.kts.ru/cdo/

63

beckoneuno yoObIBaromias
TreOMEeTPHYECKask TPOTPECCHsl.
CymMa GecKOHEYHO YOBIBArOIIeH
TeOMETPHYCCKOH TPOTPECCHH

http://www.uroki.ru/

dopmyJia CIOKHBIX TPOLIEHTOB

https://www.prodlenka.org/

65

dopmyJia CIOKHBIX TPOLIEHTOB

https://resh.edu.ru/

66

O0o001enue, cucTreMaTH3aIus
3HAHUH 3a Kypc anreOpbl U Havall
MaTeMaThdeckoro a"aiauza 10
KJ1acca

http://www.uchportal.ru/load/25-

1-0-11708

67

Hrorosas koHTposbHas paboTa

https://www.prodlenka.org/

68

O0o001enue, cucTreMaTH3aIus
3HaHUH 3a Kypc aJreOpbl U Havdall
MaTreMaTudecKoro aHaiausa 10
Kjacca

http://school-collection.edu.ru/

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68
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http://www.kokch.kts.ru/cdo/
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11 KVIACC

KosunuecTBo 4acos DJIeKTPOHHBbIE

Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuuyeckue op

n/n Bcero H3ydeHusi | oOpa3oBaTebHbIE

padoTsbI padoThI
pecypcsl

CreneHs ¢ palmoOHAIBHBIM

1 pall 1 https://resh.edu.ru/
roxasarejieM

2 CBolJiCcTBa CTEIIEHU 1 https://www.prodlenka.org/
[IpeobpazoBaHue BBIpaKEHUH,

3 COZIEPKAIIUX PALMOHAJIBHBIE 1 hittp://school-

Aep p collection.edu.ru/

CTCIICHU
[IpeobpazoBaHue BBIpAKEHUH,

4 COJIepKaIIUX pariOHATbHBIC 1 https:.//www.prodlenka.org/
CTEIEHU
[IpeoOpazoBaHue BBIpAKEHUH,

5 coZeprKalliX pallioOHaJIbHbIE 1 http://school-

JICpAALIIX pall collection.edu.ru/

CTEIEHU
IToka3arenbHbIE YpAaBHEHUS U

6 P 1 http://www.kokch.kts.ru/cdo/
HEPaBCHCTBA
IToka3arenbHbIE YPABHEHUS U

7 yp 1 https://www.prodlenka.org/
HEPaBCHCTBA
IToka3arenbHbIE YPABHEHUS U )

8 yp 1 http://www.uroki.ru/
HEPaBCHCTBA
INoka3zarenbHbIE YpaBHEHUS U

9 yp 1 https://www.prodlenka.org/
HEpaBeHCTBA
INoka3zarenpHbIE YpaBHEHUS U

10 yp 1 https://resh.edu.ru/
HEpaBeHCTBA
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https://resh.edu.ru/
https://www.prodlenka.org/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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[TokazarenpHas GyHKIHS, €€

11 N https.//www.prodlenka.org/
CBOIiCTBA U rpaduk
KonTtposnsHas paboTa o teme
"CteneHs ¢ palMoHAIbHBIM http:/fschool
p://school-
12 nokazareneM. IlokazarenbHas )
collection.edu.ru/
¢bynkuus. [lokasarenbHble
ypaBHEHHUS U HEpaBeHCTBA"
13 Jlorapudm gucna https://www.prodlenka.org/
CCATUYHBLIC 1 HATYPAJIBHBIC
14 a P https.//www.prodlenka.org/
Jorapu(pmsl
15 Jlorapudmudeckas GyHKIUSA, €€ http://school -
CBOMCTBa U rpaduk collection.edu.ru/
Jlorapundmuueckas KIus, e€
16 up ¢ ymxn https:.//www.prodlenka.org/
CBOMCTBa 1 rpaduk
IIpeoOpa3oBaHye BEIpaKECHUH
17 beobp P ’ http://www.kokch.kts.ru/cdo/
coJIepXKaIiux Jorapudmol
IIpeoOpa3oBaHye BEIpaKECHUH
18 beobp P ’ https.//www.prodlenka.org/
coJiepKaIiux Jorapudmol
19 [IpeoOpazoBaHue BhIpAKEHUH, http://school-
coJiepXKaIiux Jorapudmol collection.edu.ru/
IIpeo6pa3oBaHue BEIpAKEHUM,
20 beOdP P https.//www.prodlenka.org/
coJIepKaIiux Jorapudmol
Jlorapudmuyeckue ypaBHEHHS U
21 pu P https.//resh.edu.ru/
HEpaBEHCTBA
Jlorapudmuyeckue ypaBHEHHS U
22 pud P https.//www.prodlenka.org/

HEpaBCHCTBA
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Jlorapudmuueckue ypaBHEHUS U

23 http://www.uroki.ru/
HEpaBEHCTBA
KonTtposnsHas paboTa o teme
"H X

24 orapuiticcKas Qymxis https://www.prodlenka.org/
Jlorapudmuueckne ypaBHEHUS U
HepaBeHCTBA"

o5 OyHKIME Y = SIN X, Y = COS X, UX http://school -
CBOICTBa U rpaduku collection.edu.ru/
0} =sSin X, y = COSX,

26 YHVKHHH y y > http://resh.edu.ru/
CBOMCTBa U rpadpuku
o =tgx,y= X

27 yHVKHHH y=tgx y=cgx nx http://resh.edu.ru/
CBOMCTBA U rpaduku

28 Oy Y = tg X, Y = Ctg X, ux http://school -
CBOMCTBA U rpaduKu collection.edu.ru/

29 Hpinepot TPHrOHOMETpHeCkiiX http://www.kokch.kts.ru/cdo/
HEPaBEHCTB

20 [Ipumepbl TPUTOHOMETPHUYECKHUX http://resh. edu.ru/
HEPaBEHCTB

31 [Ipumepbl TPUTOHOMETPHUUECKHUX htto:/Awww.uroki.
HEPaBEHCTB

30 [TpuMmepsr perieHust 60J1ee CIOKHBIX http://school-
TPUTOHOMETPUUYECKUX HEPABEHCTB collection.edu.ru/
KounTtponbHas pabora no teme
Pemenue 3a1au o teme

33 «Tpuronomerpuueckue QyHKINU. http://resh.edu.ru/
Tpuronomerpudeckue
HEpaBEHCTBa»

34 HenpepbiBHBIE QYHKITHH http://resh.edu.ru/
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MGTOI[ HUHTCPBAJIOB JIA PCIICHUS

35 https.//resh.edu.ru/
HEPaBEHCTB
MeTto 1 MHTEPBAIOB 71 PEIICHUS

36 AL HHTEpBAIOn AMA P http://resh.edu.ru/
HEPaBEHCTB

http://school-
37 IIpoussoaua )
POM3BOHA (yHKILHH collection.edu.ru/

38 [MpousBoaHas GyHKIHH http://resh.edu.ru/
T"'eomerpuaecknii 1 GU3HUESCKUH )

39 P ib http://www.uroki.ru/
CMBICJT IIPOU3BOTHOM
T"'eomerpraecknii 1 pU3HUESCKIH

40 p ib http://www.kokch.kts.ru/cdo/
CMBICJT TIPOU3BOTHOM

a1 [Ipon3BOIHBIE 3IIEMEHTAPHBIX
byHKINNA

42 [Ipou3BoHBIE ATIEMEHTAPHBIX http://school -
byHKINHA collection.edu.ru/
IIpon3BogHAast CYMMEL,

43 p a ™ . http://resh.edu.ru/
MIPOU3BEICHUSI, YACTHOTO (hYHKITUI
IIpon3BogHAast CYMMEL,

44 p . ™ . http://resh.edu.ru/
MIPOM3BEICHUS, YACTHOTO (hYHKITUI
IIpon3BogHAast CYMMEI,

45 p A ™ . https://resh.edu.ru/
MIPOU3BEACHHUS, YACTHOTO (PYHKIUN
[Ipumenenure mpou3BOIHOM K

46 UccleoBaHuI0 (QYHKINI Ha http://resh.edu.ru/
MOHOTOHHOCTb U SKCTPEMYMBbI
IIpuMeHeHne nNpon3BOIHON K

http://school-
47 WCCIeI0BaHUI0 (YHKIIMI Ha Y SCNO0

MOHOTOHHOCTB U 3KCTPECMYMBbI

collection.edu.ru/
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IIpuMeHeHnne npou3BOIHON K
WCCIIeIOBAaHUIO (PYHKIIMIA HA
MOHOTOHHOCTb U 3KCTPEMYMBbI

http://resh.edu.ru/

49

[IpuMeHeHnne npou3BOIHON K
WCCIIeIOBAHUIO (DYHKIIMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

http://www.uroki.ru/

50

Haxoxnenne HanOoabIIero u
HaUMEHBIIIETO 3HaYeHUsT (PyHKIUM
Ha OTPE3Ke

http://www.kokch.kts.ru/cdo/

51

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HaYeHUsT (PyHKIIUH
Ha OTpE3Ke

http://resh.edu.ru/

52

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HaYeHUs (PyHKIIUH
Ha OTpE3Ke

http://resh.edu.ru/

53

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAUYCHUS (DYHKIIHH
Ha OTpE3Ke

https://resh.edu.ru/

Haxoxnenne HauOOJIBIIETO U
HaWMEHBIIIETO 3HaYeHUs (PyHKIIUH
Ha OTpE3Ke

http://resh.edu.ru/

55

Haxoxnenue HauOOJIBIIEr0 U
HAaMMCHBIICTO 3HAYCHH A q)YHKHI/II/I
Ha OTPEC3KE

http://school-
collection.edu.ru/

56

[Ipumenenre npou3BOIHOM JUIs

HaxXOXXJACHUSA HAWITYUIICTO PCIICHUA

B I[IPUKJIAIHBIX 3a/1avdax, IJIs
ONpCACIICHUA CKOPOCTH ITpo1ecca,

http://www.uroki.ru/
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3aJaHHOTO (POPMYJION HUITH
rpadpuKom

KonTtposnsHas paboTa o teme

http://school-

57 "[IpousBoanas. [Ipumenenne :
POH3B HHUf PHMCHEHH collection.edu.ru/

MIPOU3BOTHOM
[TepBooOpasnas. Tabmuma

58 P P t http://resh.edu.ru/
epBOOOPa3HBIX
[TepBooOpaznas. Tabnuia

59 P P t http://resh.edu.ru/
epBOOOPa3HBIX
HuTerpai, reoMeTpuuecKul u

60 P N P http://www.kokch.kts.ru/cdo/
($u3HYECKUI CMBICT HHTETpajia
HuTerpai, reoMeTpuuecKul u .

61 P N P http://www.uroki.ru/
(U3HYECKUI CMBICT HHTETpajia

62 HuTterpai, reoMmeTpuyecKkuii u http://school -
(buznueckuit CMbICT UHTErpaja collection.edu.ru/
Brruncnenue unTerpana no

63 P N http://resh.edu.ru/
dbopmyne Herorona—JleitOHuIta
Brruncnenue uHTerpana no

64 p N https://resh.edu.ru/
dbopmyne Hetorona—JleiiOHuia
Brruncnenue uHTerpana no

65 p N http://resh.edu.ru/
¢dopmyne Herorona—IJleiiOHuna

66 Brrunciienue narerpaia mno http://school -
¢dopmyne Herorona—IJleiiOHuna collection.edu.ru/

67 Cucrembl IMHENHBIX YPaBHEHUN

68 Cucrembl TMHENHBIX YpaBHEHUN http://www.uroki.ru/
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Pemenne npukiagHeIx 3a1a4 €

69 MOMOIIIBIO CUCTEMBI JINHEUHBIX http://resh.edu.ru/
YpaBHEHUU
Pemrenne npukiagHeIx 3a1a4 ¢

70 IOMOIIBIO CUCTEMEI JIMHEHHEBIX http://www.kokch.kts.ru/cdo/
YpaBHEHUU
Cuctembl U COBOKYITHOCTH IIEJIBIX,

71 palMoHaATBHBIX, UPPAIMOHATHHBIX, htto://resh.edu.r/
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUN U HEPABEHCTB
CuctemMbl 1 COBOKYITHOCTH TICJIBIX,

79 paloOHANBHBIX, UPPALMOHAIbHBIX, http://school -
MOKa3aTeIbHbIX, JOTapUPMUUECKUX collection.edu.ru/
YpaBHEHUN U HEPABEHCTB
CucremMbl 1 COBOKYITHOCTHU LIETBIX,

73 paloHaIbHBIX, UPPALUOHAIIBHBIX, httos://resh.edu.ru/
MOKa3aTeIbHbIX, JOTapUPMUUECKUX
ypaBHEHUI U HEPABEHCTB
CucremMbl 1 COBOKYITHOCTHU LIETBIX,

74 palOHaIbHBIX, UPPALUOHAIIBHBIX, htto:/fwww.uroki.r/
MOKa3aTeIbHbIX, JOrapuPMUUECKUX
ypaBHEHUI U HEPABEHCTB
Hcnonb3oBanue rpadukoB

75 GyHKIMH U1 perieHus ypaBHeHU! m‘m

collection.edu.ru/
U CUCTEM
Hcnonb3oBanue rpadukoB
76 (GyHKUUH 17151 pelieHus] ypaBHEHHH http://resh.edu.ru/

1 CUCTEM
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IIpuMeHeHue ypaBHEHUH, CUCTEM U
HEPABEHCTB K PEIICHUIO

77 MaTeMaTUYECKHUX 3aJ1ad U 3aJ1a49 13 https.//resh.edu.ru/
pa3nM4HBIX 00JacTell HAYKH U
peanbHOM )KU3HU

78 'I'<0HTpOJII)Ha$[ pa60Ta01'1'0 TeMe htto://resh.eduru/

Cucrembl ypaBHEHUH

79 HarypanbeHble u 1iesble ynucna B http://school -
3a7a4ax U3 peajbHON KU3HU collection.edu.ru/

80 HarypanbeHble n uenfle 4ucia B http://www.uroki.ru/
3aJlauax U3 peaibHOM KU3HU

81 HarypansHbie u uenfle qiciia B http:/resh. edu.ru/
3aJla4ax U3 pealbHOM KU3HU

82 [Ipu3HaKK JETMMOCTH HEITBIX YUCE http://www.kokch.kts.ru/cdo/

83 [Ipu3HaKK JETMMOCTH HETbIX YUCE http://resh.edu.ru/

84 [Ipu3Haky 1eTMMOCTH LEJIBIX YHCE http://resh.edu.ru/
[ToBTOpEeHUE, 0600IICHNE,

85 cUCTEMATU3ALUs SHAHWN. https://resh.edu.ru/
YpaBHeHust
[ToBTOpEeHUE, 0600IICHNE,

86 cUCTEMAaTHU3alUs 3HAHWM. http://resh.edu.ru/
YpaBHeHus
[ToBTOpEHUE, 0000IICHNE,

87 cUCTEMAaTU3alUs 3HAHUM. http://www.uroki.ru/
YpaBHeHus
[ToBTOpEeHnue, 06061IeHNE,

88 CUCTEMATHU3aIUA 3HAHUMH. http://resh.edu.ru/

YpaBHeHust
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[ToBTOpEenue, 060061ICHNE,

89 CHCTEMAaTH3aLMs 3HAHUIA. http://resh.edu.ru/
YpaBHeHust
[ToBTOpEenue, 060061ICHNE,
90 CHCTEMAaTHU3aLMs 3HAHUIA. https.//resh.edu.ru/
YpaBHeHust
[ToBTOpenue, o6o0IICHNE,
91 cHCTEeMaTH3aIHsI 3HAHUI butp://school:
) collection.edu.ru/
HepaBencrtpa
[ToBTOpeHue, 0600IICHNE,
92 CHCTEMAaTHU3aLUs 3HAHUH. http://www.uroki.ru/
Hepasenctpa
[ToBTOpEeHue, 0600IICHNE,
93 CUCTEMATH3AIUS 3HAHWN. http://resh.edu.ru/
Hepasencrtpa
[ToBTOpEeHue, 0600IICHNE,
94 CHCTEMAaTH3alis 3HAHUH htp.//school-
1 ) collection.edu.ru/
Hepasencrtpa
[ToBTOpEeHUE, 0600IICHNE,
95 cucreMmarusanus 3HaHuil. CUCTEMBI http://www.uroki.ru/
ypaBHEHUH
[ToBTOpEHUE, 0000IICHNE,
96 cucteMarusanusa 3HaHui. CHCTEMBI http://www.kokch.kts.ru/cdo/
ypaBHEHUH
IToBTOpEHune, 0600I1IEHNE,
97 p H N http://resh.edu.ru/
cucTeMaru3anus 3HaHuii. OyHKINUN
IToBTOpEHnE, 0600IIIEHNE,
98 P B http://resh.edu.ru/

cucremarusanus 3HaHui. OyHKuun
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99

HTorosas koHTpoJbHAsA padoTa

https://resh.edu.ru/

100

O0001enue, cucTeMaTH3aIus
3HaHMM 32 Kypc anredpbl U Hayall
MaTeMaThdeckoro ananuza 10-11
KJIaCCOB

http://resh.edu.ru/

101

O0001enue, cucreMaTH3aIus
3HAHMM 3a Kypc anredpbl U Hayal

mareMarndeckoro agammsa 10-11

KJ1aCCOB

http://www.uroki.ru/

102

O0o001enue, cucTeMaTH3aIus
3HAHMM 3a Kypc anredpbl U Hayal

maremarudeckoro aHaimuza 10-11

KJI1aCCOB

http://www.kokch.kts.ru/cdo/

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

102
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