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MNOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma ydueOHOro Kypca «AnredOpa M Havala MaTeMaTHYECKOTO aHAIH3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepalbHOTO
roCyJapCTBEHHOIO 00pa30oBaTeIbHOIO CTaHIApTa CpPeIHEro oouiero odpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHM, MPEIbABIAEMBbIX K MaTeMAaTHYECKOMY O0Opa3oBaHHUIO, U
TPagUIMKA POCCHIICKOTO o0Opa3zoBaHusa. Peammzamus mporpaMmbl 00€CHIEUMBACT OBIAICHHE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABJIAIOIIUMMHU OCHOBY IJid CaAMOPA3BUTHUA U HCIIPCPLIBHOI'O
0o0pa3oBaHus, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JMYHOCTHOIO M IIO3HABATEIBHOIO DPAa3BUTHUSA
JUYHOCTH 00YYarOLIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayajna MaTeMaTH4YeCKOIO aHalIM3a» SIBISETCS OJHUM M3 Hauboiee
3HAYMMBIX B MPOTPaMMe CTapIIeil IIKOJBI, MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIICYHBAET
MHCTPYMEHTAJbHYIO 0a3y sl HM3y4YeHHs BCEX ECTECTBEHHO-HAYYHBIX KypCOB, a C ApPYrou
CTOPOHBI, (QOPMHUPYET JIOTHUECKOE U aOCTpaKTHOE MBIIIJICHUE Y4YallluXcsi Ha YpPOBHE,
HEO0XO0/IMMOM JJIsi OCBOCHHUSI KypcOB MH(GOPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH.
B pamkax maHHOTO Kypca yJaniuecs OBJIaJIeBal0T YHUBEPCAIBLHBIM S3bIKOM COBPEMEHHOM HAyKH,
KOTOpast GOpMYJIHPYET CBOU AOCTHIKEHHS B MAaTEMaTHIECKOH hopme.

Kypc anre6psl 1 Hauas MaTeMaTHYECKOTO aHalM3a 3aKJa/(bIBA€T OCHOBY JUISl YCIICIIHOTO
OBJIQJICHUSI 3aKOHAaMHM (U3UKU, XHMUH, OWOJIOTHUM, TOHMMAHUS OCHOBHBIX TEHJEHIMN
HKOHOMHKH U OOIIECTBEHHOH JKMU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX MU(POBBIX
U KOMITBPIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HMCIIOJIb30BaTh MX B IOBCETHEBHOM XM3HH. B Toxe
BpeMs OBJIa/IeHUE aOCTPAKTHBIMH U JIOTUYECKH CTPOIMMU MaTeMaTHYECKUMH KOHCTPYKLUSAMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH YTBEP)KICHMS,
HCIIOJIb30BaTh 0000IleHne M KOHKpETH3aluio, abCcTparupoBaHHWE W aHAJOrHio, (GopMHUpYET
KpPEaTHBHOE M KPUTHUYECKOE MBIIUICHHE. B X0/1e n3ydeHus anreOpsl U Hadall MaTeEMaTHIeCKOTro
aHamu3a B CcTaplleil 1IKojie ydaliuecs MOJy4aroT HOBBIM ONBIT PEIICHUs NMPUKIATHBIX 3a]ad,
CaMOCTOSITENIBHOTO ~ TIOCTPOEHUS ~ MaTeMaTU4YeCKMX MOJENed pealbHbIX CUTyaluid u
UHTEPIpPETAlNK  TIONYYEHHBIX PEIICHWH, 3HAKOMATCS C TPUMEpaMH  MaTeMaTHYEeCKHUX
3aKOHOMEPHOCTEH B TPUpPOJE, HayKe M B HMCKYCCTBE, C BBINAIONIMMHUCS MaTEeMAaTHYCCKHIMHU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc oOnamaer 3HauMTENbHBIM BOCHHMTATENIBHBIM IMOTEHIIMATIOM, KOTOPBIH peaau3yeTcs
KaK yepe3 yd4eOHbI MaTepuai, CIoCOOCTBYIOMUN (POPMUPOBAHUIO HAYYHOIO MHUPOBO33pPEHUS,
TaKk ®W 4epe3 crnenupuKky ydeOHOH JAESITENbHOCTH, TPEeOYIoImel CaMOCTOSTEILHOCTH,
aKKypaTHOCTH, TPOJOJDKUTEIIBHOW KOHIEHTpallud BHUMAaHMS M OTBETCTBEHHOCTH 32
MOJIyYEeHHBIH pe3yibTar.

B ocHoBe Meromuku oOydeHHs anreOpe W HadalaM MaTeMaTHYeCKOTO aHaln3a JISKUT
JeSITeTHHOCTHBIN MPUHIUT 00YYIEHUSI.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTUYeCKOro aHaJIN3a» BKIIIOYAET CIIeTyIoIue
coJiepKaTelbHO-METOANYeCKue JHHUU: «Yucna u BbluucieHus», «DyHKIUM U TpaduKuy,
«YpaBHEHUs U HepaBeHCTBay», «Hauana MaTeMaTn4eckoro aHanausza», «MHOXKECTBA U JOTHKay.
Bce ocHOBHBIE cOnep:KaTeNbHO-METOJUUECKUE JMHUU M3Y4aloTCs HAa NPOTSKEHUM JABYX JIET
o0y4yeHHsI B cTapuieil HIKOJe, eCTECTBEHHO IOMOJHSIS APYT Jpyra M IOCTENEHHO HACHIIIAsCh
HOBBIMM TEMaMHU M pa3aenamu. JIaHHBI Kypc SBJISIETCS HMHTEIPAaTHBHBIM, IOCKOJIBKY
o0bemuHAET B cebe coaepKaHWE HECKOJBKUX MaTeMaTHYeCKUX JTUCHUILIMH: anredpa,



TPUTOHOMETPHS, MATEMATUYECKUN aHAIU3, TEOPHsI MHOKECTB U J1p. [1o Mepe Toro kak yuyamniuecs
OBJIAJICBAIOT BCE Ooyiee MMPOKHMM MATEeMATHUYECKUM allllaparoM, y HHUX TOCIEeI0BATEIIEHO
dbopMUpYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTH MATEMAaTHYCCKYH0 MOJENbh pEalbHOMN
CUTyalluu, MPUMEHITh 3HAHUS, MOJIyYeHHbIE B Kypce «AunreOpa M Hayalla MaTeMaTH4YeCKOTro
aHaJM3ay, A PELICHUS CaMOCTOSTEIbHO C(HOpPMYIHpPOBAHHOW MaTeMaTHYeCKOW 3ajgadd, a
3aTeM MHTEPIPETUPOBATH MOJYUCHHBINA PE3YIIbTAT.

CognepxkarenpHo-MeTOAMYECKass  JUHUS — «Yucnma W BBIYMCIICHUS» — 3aBepIIaeT
dbopMUpOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe OBbLJIO HAyaTo B
OCHOBHOI1 mikone. B crapuieil mikone ocoboe BHUMaHue yaemnseTcss (GOpMHUPOBAHUIO MPOYHBIX
BBIUMCIIUTEIHHBIX HABBIKOB, BKJIFOYAIONMIUX B CE0s HMCIIOJNIB30BAHHE PA3IUYHBIX (GOpM 3ammcu
JNEUCTBUTENIHOTO 4YHUCJa, YMEHHE pAIMOHAJILHO BBIMIOJHATH JACHCTBUS C HHUMH, JelaTh
NPUKUAKY, OIEHHBaTh pe3yiabTar. OOyuaromuecs TMOJNy4aloT HAaBBIKM MHPUOIIKEHHBIX
BBIUMCJICHHUM, BBITIOJHEHHUS JAEWCTBUH C YWCIAMH, 3alMCaHHBIMH B CTaHIApTHON ¢opme,
WCIIOJIb30BAHUS MATEMATHUYECKUX KOHCTAHT, OIEHUBAHMS YUCIOBBIX BHIPAKCHHH.

Jluans «YpaBHEHUS W HEPABCHCTBA» PEAM3YeTCs HAa TPOTSHKCHHU BCETO OOYYCHHS B
CTaplied WIKOJE, IMOCKOJbKY B KaXJOM pas3lelie IMporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIIKX 3aAa4. OOy4aromuyecs: OBlaJeBal0T Pa3IMYHBIMA METOIAMHU PEIICHUS EIbIX,
paIMOHATILHBIX, UPPAITUOHATIBHBIX, TTOKA3aTEIBHBIX, JIOTAPU(PMUICCKIX H TPUTOHOMETPHUICCKIX
ypaBHEHUH, HEPABEHCTB M UX CUCTEeM. [loyueHHbIe YMEHUS UCIIONB3YIOTCS MIPU MCCIICIOBAHUN
GyHKIMI C TOMOIIBIO MPOU3BOTHON, PEIICHUH MPHUKIAIHBIX 3a/ad M 3ajad Ha HaXOKJIEeHUe
HauOOJBIINX U HAMMEHBITUX 3HaYeHui GyHKiuu. [lanHas comepikarenbHas TUHUS BKIIOYAET B
cedst Takke (OpMUPOBAHHWE YMEHHUH BBINOJNHATH pacuéTel mo (opmynaM, HpeodpazoBaHUs
LEJIBbIX, PaIlMOHAIBHBIX, HPPAlMOHATIBHBIX WU TPUTOHOMETPUYECKUX BBIPAKECHHM, a TaKke
BBIpQXEHHH, COJEpKalIMX cTerneHu W jorapudmbl. brmarogaps u3yudeHuio anreOpanmueckoro
MaTepuaina MPOUCXOIUT JalbHEeNIee pa3BUTHE alTOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIIICHUS
ydamuxcs, (GOpPMHUPYIOTCS HABBIKM JEAYKTHBHBIX PAacCYXICHUH, pabOThl C CHMBOJBHBIMHU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEN M 3aBUCUMOCTEHM B BHJI€ PAaBEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI JJIs PEIICHHs TIPAKTHUECKUX U €CTECTBEHHO-
Hay4HbIX 33]1a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU KaK s13bIKa HAYKH.

ConepkarenbHo-MeToanuecKas JUHUs «OyHKIUU U TpaQuKu» TECHO TMEpEeruieTaeTcst ¢
JPYTUMHU JIMHUSIMU Kypca, TOCKOJIbKY B KaKOM-TO CMBICIE 3a1aéT TOCIe0BATEIHHOCTD
U3ydeHHUs Marepuana. lV3ydeHWe CTeNeHHOW, TMOKa3aTenbHOW, Jorapudmuueckoil u
TPUTOHOMETPUYECKUX (YHKUIUN, WX CBOWCTB M TpaduKOB, UCHONb30BaHUE (DYHKUIUN s
pEelIeHUsT 3a/lady U3 JAPYTruX y4eOHBIX MPEIMETOB W PEAbHOW JKM3HM TECHO CBS3aHO KakK C
MaTeMaTUYECKUM aHAJIU30M, TaK U C PEIICHUEeM ypaBHEHUU W HepaBeHCTB. [Ipu sToM OombImoe
BHUMaHUE yJensieTcs (GOPMUPOBAHUIO YMEHUS BbIpaxaTh (OpMylaMd 3aBHCHMOCTH MEXKIY
pa3IMYHBIMH BEIMYMHAMH, WCCIEOBATh TOJIY4YeHHbIE (YHKIHUU, CTPOUTh UX TpaduKu.
Marepuan »To coAepKaTeIbHOW JMHWUW HAIEJIeH Ha pa3BUTHE YMEHHH W HABBIKOB,
MO3BOJISIIOIIUX ~ BBIPAXATh 3aBHCHMOCTH MEXAY BEIMYMHAMH B  pasnuyHor  (opme:
AHAIUTUYECKOW, Tpaduyeckod U croBecHOH. Ero wu3yueHue crmocoOCTBYET pPa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOMICHHIO W  KOHKPETHU3alluH,
HCITOJIb30BAaHUIO aHAJIOTUH.

CopnepxarenbHas nuHusA «Hadama maTeMaTHyecKkoro aHajan3a» MO3BOJISIET CYIIECTBEHHO
pacuIMpuTh KPYr Kak MaTeMaTUYECKUX, TaK M MPUKIAIHBIX 3a7a4, JOCTYIMHBIX 00y4JaromuMcs, y
KOTOPBIX MOSIBISETCS] BO3MOKHOCTh MCCIIEZIOBATh M CTPOUTH Tpadukul (YyHKIUH, OTPEAETISATh UX
HauOOoJbIIME U HAaUMEHbILNE 3HAYEHUS, BBIYUCIATD IO Guryp u oObEMBI Tel, HaXOIUTh



CKOPOCTM M YCKOPEHHs NpouLeccoB. JlaHHas coaepKaTelbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO)XHOCTH IIOCTPOEHHSI MAaTEMATHUYECKUX MOJENEH peaJbHBIX CHUTyallUHd, HaXOXICHUS
HAaWIy4llero penleHHsl B NPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMHYECKHX, 3a/jayax.
3HAaKOMCTBO C OCHOBaMM MAaTE€MaTHYE€CKOI'O aHaJIM3a CIIOCOOCTBYET Pa3sBUTHIO aOCTPaKTHOTO,
(OopMabHO-JIOTMYECKOI0 U KPEATUBHOTO MBINUIEHUS, (POPMUPOBAHUIO YMEHUH pPACIO3HABATH
IIPOSIBJIEHUS] 3aKOHOB MAaTEMAaTUKH B HayKe, TEXHUKE U HcKyccTBe. OOyuaromuecs y3HaIT O
BBIIAIOIMXCS] pe3yJbTaTaX, IOJYyYEHHBIX B XOJE pa3BUTHUA MATEMAaTUKU KaK HAayKd, M HX
aBTOpax.

CopnepxaTenpHO-METONNYECKAs JTUHUA «MHOXECTBA U JIOTMKa» B OCHOBHOM IIOCBSIIECHA
3JIEMEHTaM TEOPUHU MHOKECTB. TEOpETUKO-MHOKECTBEHHBIE IIPEICTABICHUS IPOHU3BIBAIOT BECh
KypC IIKOJBHON MaTeMaTHKH U MpeIaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00BEIUHIIOMNI
BCE pasleibl MaTeMATHUKM U €€ IPWIOKEHWH, OHU CBS3BIBAIOT pPa3Hble MaTeMaTHUYECKUE
JUCLMIUINHBL B eauHoe uenoe. Iloaromy BaXkHO nIaTh BO3MOXHOCTb IIKOJBHUKY IIOHMMAThb
TEOPETUKO-MHOKECTBEHHBIN SA3bIK COBPEMEHHOM MaTeMAaTWKHM U HCIHOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIEH.

B kypce «Anrebpa u Hayasa MaTEMaTUYECKOT0 aHaIM3a» MPUCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTHYECKOro MOJICIMPOBAHUS, KOTOpbIE NPHU3BaHbl CHOPMUPOBATH HABBIKU IMOCTPOEHUS
MoOJIeJIe peallbHbIX CUTYyallUi, UCCIIEOBAHMSI 3TUX MOJEJIEH ¢ IIOMOIIBIO anmapara ajareopbl u
MaTEeMaTUYECKOr0 aHajli3a M MHTEPHpPETalud IMOJYyYEHHBIX pe3ynbTaToB. Takue 3amaHus
BIJIETEHBl B Ka&XIbli M3 PA3AEIOB IPOrpaMMbl, IIOCKOJIBKY BECh MaTepuall Kypca IIMPOKO
WCIIOJIB3YETCS U1 pEeLICHUs TPUKIAIHBIX 3a1ad. [Ipy peniennn peanbHbIX IPAKTUYECKHUX 3a1ad
ydaliuecss — pa3BUBAalOT  HAONIONATENIBHOCTh,  YMEHHME  HAXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBarbCsl, HMCIOJIb30BaTh AHAJOTUIO, 0000IIaTh M KOHKPETH3UPOBATh MpoOiemy.
JlesatenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHUS MNPHUKIATHBIX 337ad OpraHusyercs B
npoliecce U3y4eHus BcexX TeM Kypca «Anredpa 1 Hauala MaTeMaTHYECKOTO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
B yueOHOM I1aHe Ha U3ydeHue Kypca areOpbl M Hayajl MaTeMaTUYecKoro aHajan3a Ha 6a30BOM

ypoOBHE OoTBOJIUTCA 2 yaca B Hemento B 10 kmacce u 3 vaca B Hezenmo B 11 kimacce, Bcero 3a Ba
roja o0yuyenus — 170 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu. Apudmernueckue omepanud ¢ palHOHAIBHBIMH  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pELICHUs
IIPUKJIAIHBIX 337a4 U3 Pa3IMYHBIX OTpaciiel 3HAaHUHU U PEaIbHOM JKU3HHU.

JleiicTBuTenbHbIC YKca. PalmoHambHBIC M WpPpalMOHAIBHBIC YHcia. ApuMeTHUecKue
OTepalru ¢ JACHCTBUTEIbHBIMH yuciamMu. [IpuOmmKkEHHbIe BBIYUCICHNUS, TIPABUIIa OKPYTJICHUS,
IIPUKUIKA U OLICHKA PE3YJIbTaTa BEIYACICHUM.

Crenenp ¢ nenbiM nokazarenem. CranpapTHas Gopma 3amucH ASHCTBUTEIBHOIO YHUCIA.
Hcnonp3oBanue moaxoismeil (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN IS PEHICHUs
IIPAaKTUYECKMX 3a/1a4 U IPECTABICHUS JaHHBIX.

Apudmernueckuil KopeHb HaTypalbHOW cTemeHu. JlefictBus c¢ apudmernueckumu
KOPHSIMHM HaTypaJbHON CTEIICHMU.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXK/IECTBEHHbIE TPE0OPa30BAHHUS.

[IpeobpazoBaHre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUYECKHE
(bopMyIIBL.

YpaBHeHHE, KOpeHb YypaBHeHMs. HepaBeHCTBO, penieHue HepaBeHCTBA. MeTon
UHTEPBAJIOB.

Pemenue nensix u 1poOHO-pallMOHANIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppanimoOHaNIBHBIX YPaBHEHNUN U HEPaBEHCTB.

Pelenre TpUroHOMETPUYECKUX YPABHEHUM.

IIpuMeHeHne ypaBHEHHMI M HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 3aJ1ay U 3a1ay U3
Pa3IUYHbBIX 00J1aCTe HayKU U peasIbHOM JKHU3HH.

DyHKIUHN U TPaQUKH

OynK1Ms, criocoos! 3ananus GyHkuun. I'papux Gyaxnun. Bzanmuo oOpatHblie GyHKINU.

Ob6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pyHkuuu. Hymu Gynkuun. [TpomexyTku
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHDBIE (PYHKIIHH.

Crenennas QyHKUMS C HaTypaJbHBIM M LEJNbIM MoOKa3zareieMm. E€ cBolicTBa u rpaduk.
CoiicTBa u rpaduk KOpHA N-0if cTeneHu.

TpuroHomeTrpudeckas OKpPYKHOCTb, OIpEAEICHUE TPUTOHOMETPHUUECKUX (YHKLIUH
YHUCJIOBOTO APIyMEHTA.

Hayana maTemMaTHuecKoro aHajaimsa

[TocnenoBarenbHOCTH,  CHOCOOBI  33JaHUsl  IOCTENOBAaTeNbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass U reomerpuueckas — mporpeccud.  beckoHeuHo — yObiBaromias
reometrpuueckas nporpeccus. CymMma O0€CKOHEUHO YOBIBAIOIIEH T'€OMETPHUUYECKON MPOTPECCHHU.
dopMyna CIOXKHBIX IIPOLEHTOB. Mcrnonb30BaHuE MPOrpeccUu Ul PELICHHsS pEealIbHBIX 3aaad
IIPUKIIATHOTO XapaKTepa.

MHozkecTBa U JIOTHKA



MHokecTBO, onepanuu Haj MHoxectBaMu. [{uarpammbl Ditnepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O aIrmapara [Jis1 ONHMCaHHA PCAJIbHBIX IMPOLCCCOB U SIBJ'IGHI/If/'I, npu
peLICHUH 33/71a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yuciia 1 BBIYMCICHUSA

Hatypanbnble u nensie uncina. [Ipu3Haky 1e1MMOCTH LIEIBbIX YACE.

Crenens ¢ pallMOHAIBHBIM Moka3areneM. CBOWCTBA CTETICHH.

Jlorapudm umcna. JlecaTHUHbIE U HATYypaJIbHBIC JIOTAPH(PMBI.

YpaBHeHUs] M HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApU(PMBI.

[TpeoOpa3zoBaHne BbIpaXEHU, COEPIKALIUX CTENEHH C pallMOHAIbHBIM IIOKa3aTENIEM.

[TprMephl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

CucreMbl JTUHEHHBIX YpaBHEHMH. PereHue NpuKiIagHbIX 3aJady C MOMOIIBIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPAaBHEHHUH U HEPABEHCTB.

[IpuMeHeHne ypaBHEHHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHYECKHUX 3ajad U
3a/1a4 U3 pa3InyHbIX 00J1aCTe HayKu U peanbHON )KU3HHU.

DyHKIUHN U TPaPUKH

Oynkuus. Ilepuonnyeckue  QyHkuuu. I[IpomMexyTkM  MOHOTOHHOCTH  (YHKIIHH.
Maxkcumymbl 1 MUHUMYMBI (yHKIuH. HauOonblnee M HauMeHbllee 3HaueHHe (DYHKIMM Ha
IIPOMEXKYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TPaQUKH.

[Toka3zarenbHas u norapupmuueckas GyHKIHUU, X CBOHCTBA U Tpa(UKH.

Hcnonb3oBanue rpadukoB GyHKINHN 1711 pellieHHs] ypaBHEHUH U IMHEWHBIX CHUCTEM.

Ucnonp3zoBanue rpadukoB (QPyHKIUN O HCCIEIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEAMETOB U pealbHON KU3HU.

Havana maTeMaTH4eCKOro aHajamu3a

HenpepoiBable pyHKIMU. MeTO HHTEPBAIOB /IS pEIIEHUS] HEPABEHCTB.

[TpousBoanas ¢pyHkiuu. ['eomeTpuyueckuit 1 GU3NIECKUI CMBICI TPOU3BOTHOM.

[TpousBoaHbIe 31eMEeHTapHBIX (GYHKIMH. DOpMyJbl HAXO0XKJIEHUS MPOU3BOJHONW CYMMBI,
MPOM3BEACHUS M YACTHOTO (DYHKIIUH.

[TpumeHeHne MPOU3BOAHOM K UCCIeAOBAaHHUIO (YHKIIMH Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenre HaubobIIero 1 HaMMEHbIIEro 3Ha4eHNs (PyHKIMU Ha OTPE3Ke.

[IpumeHeHrne NPOU3BOMHON Al HAXOXKACHHUS HAWIY4IIET0 pEeUIeHHs B MPHUKIaJHbIX
3ajaydax, JAJIs ONpeaesieH|s] CKOPOCTH MpoIiecca, 3alaHHOro (GopMyInoil uiu rpaduxom.

[TepBooOpaznas. Tabmauia nepBooOpa3HbIX.

WHuTterpan, ero reomeTpuueckuil ¥ (U3UYECKUN CMBICI. BbruncieHune WHTErpajga o
dbopmyne Hetorona—JleliOnuna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne y4yebHOro npeamera «MaTemaTtukay JIOJDKHO OOECIeuMBaTh JIOCTHIKEHHE Ha
YpOBHE cCpelnHero ooiiero o0pa3oBaHUsl CIEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
IpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PpPEe3yNbTAaThl OCBOCHHS IMpOrpamMmbl ydeOHOro mnpenmera «MaTemaTuka
XapaKTepU3YIOTCS:

['paxxnanckoe BociuTaHue:

c(OpPMUPOBAHHOCTBIO TPAXKIAHCKOW TMO3MIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 4JIEHa POCCHUICKOr0 OOIIEeCTBa, MPEACTABICHUEM O MaTEeMAaTHMYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHHUM, NPOLEAYpP Tpa)kJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI MU TMp.), YMEHHEM B3aUMOJIEHCTBOBATh C COLMAIBLHBIMH WHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHEM.

[TaTpnoTHueckoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKIaHCKOW MIAEHTUYHOCTH, YBAXKEHHUS K IPOILIOMY
W HACTOSALIEMY POCCHUCKOM MaTEeMaTHUKH, IIEHHOCTHBIM OTHOIICHHEM K JOCTHXKEHUSIM
POCCHIICKUX MaTEMaTUKOB U POCCUMCKOM MaTeMaTH4eCKOM IIKOJbI, K HCIOJIb30BAHUIO 3THUX
TOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, chepax SKOHOMHKH.

JyXOBHO-HPABCTBEHHOT'O BOCIIUTAHMUS:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH PpOCCHHCKOro Hapona; CcHOPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMSI, STUUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTHUYECKUM IMPUMEHEHUEM
JOCTH>KEHUIN HAyKU U JIEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIa/la B MOCTPOEHUE
YCTOMUYMUBOTO OYAYIIETO.

DCTETUUECKOE BOCITUTAHUE:

ACTETUYECKUM  OTHOLIEHWEM K  MHUpPY, BKIOUYasg JCTETUKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIIeHUN, PaCCYKICHUN; BOCIPUUMYHUBOCTHIO K
MaTEeMaTUYECKUM acTIeKTaM Pa3IuYHbIX BUIOB UCKYCCTBA.

®uU3NYECKOe BOCITUTAHHE:

c(OPMUPOBAHHOCTBIO YMEHHSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310poBOTO U Oe3omacHoro obpa3a >KM3HHU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 30POBBIO
(3mopoBoe muTaHUE, cOATAaHCHPOBAHHBIM PEXUM 3aHITHH M OTIbIXA, PEryyspHas (Quzndeckas
aKTHBHOCThH); (PU3UUYECKOTO COBEPIICHCTBOBAHUS, TIPHU 3aHATUSX CIHOPTHBHO-030POBUTEIBHON
JeATETbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM IIEHHOCTH TPYAOTIOOHS; MHTEPECOM K Pa3IMYHBIM
chepam npodeccHoHaTBEHON NEeITeTbHOCTH, CBSI3aHHBIM C MAaTEMAaTHKON W €€ MPUIOKCHHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP OyayIiei mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
€caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKWM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
PELICHUH IPAKTUYECKUX 3a]a4 MATEMaTH4YE€CKOM HAPaBICHHOCTH.

DKOJIOTUYECKOE BOCTIUTAHUE:

c(OPMUPOBAHHOCTBIO JKOJOTUYECKOW KYJIbTYPhl, MMOHUMAHUEM BIIUSHUS COLHUATIBHO-
SKOHOMHYECKHMX IPOLIECCOB HA COCTOSIHUE NPUPOJHOW M COLMAIBHOW Cpeabl, OCO3HAHUEM



I00aTbHOTO  XapakTepa JKOJIOTMYECKUX  MpoOiieM; OpueHTaluel Ha  MpUMEHEHUe
MaTeMaTUYECKUX 3HAHUM Ul pelleHMs 3a7ad B 00JIaCTU OKpYXarollel cpeibl, IIIaHUPOBaHUs
MIOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPY)KAIOILIEH CPEJIbI.

[{eHHOCTH HAyYHOTO NTO3HAHUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPaKTHKH, TOHUMAHUEM MaTeMaTHYeCKON HAayKH Kak chepbl
YeJI0OBEUYECKON JESTENIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH Ui pa3BUTUS LMBUIIN3ALUY;
OBJIQJICHUEM SI3bIKOM MAaTEMATHKM M MAaTE€MaTU4YeCKOW KYJIbTYpOM KaK CPEICTBOM IIO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJISATh IHPOEKTHYHO U HCCIENOBATEIbCKYIO JI€ATEIbHOCTh
WHAUBUYAJIbHO U B TPYIIIE.

METAINPEAMETHBIE PE3YJIBTATHI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHUS IPOTPaMMBI YUeOHOTO mpeamMeTa «MareMaTHKa
XapaKTEpU3yIOTCSl  OBJAJECHUEM  YHUBEPCAJIBbHBIMU  HO3HAGAMENbHbLIMU  OeliCeUsMuU,
VHUBEPCANILHBIMU — KOMMYHUKAMMUBHBIMU — OeliCEUAMU,  YHUBEPCATbHLIMU — pPecyIsimUSHbIMU
OelicmeusmMu.

1) Vhusepcanvhvle noznasamensmsle oeticmeus, obecneuusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCco8 00y yaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpa;,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBeie 1OrHYecKue NeUCTBU:

® BBUIBJIATH M XapaKTepU30BaTh CYIIECTBEHHbIC MPHU3HAKHM MAaTEeMaTHYECKHUX OOBEKTOB,
MOHATHUH, OTHOLIEHUH MEXAy MOHATUAMH; (POPMYIHpPOBATh OIpPENENICHUS MOHITUH;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIacCH(PHUKAINN, OCHOBAHHS sl 0000IIeHNUS
Y CpaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPUHHUMATH, (POPMYITUPOBATh W MPEOOPA30OBBIBATH CYKICHHS: YTBEPAUTEIBHBIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00ILKE; YCIOBHBIE;

® BBIIBIISITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAONIONEHUSX W YTBEPXKACHUAX; IpelyaraTb KpUTEpUU ISl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JenaTh BBIBOJBI C HMCIIOJB30BAaHHEM 3aKOHOB JIOTHKH, JAE€JYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOYEHUH 110 aHaJIOTHH;

® [IPOBOJUTH CAMOCTOSITENILHO JJOKA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKIACHUHN (IpsSMBbIe
U OT TPOTUBHOTO), BBICTpAMBATh aPTryMEHTAIMI0, TPUBOAUTH TPUMEPH U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKIICHHS U BBIBOIBI;

e BbIOMpaTh cnocob pemieHHus y4eOHOM 3aaauu (CpaBHHUBATh HECKOJIBKO BAapUAHTOB
pelieHns, BEIOUpaTh HanOOoJIee MOIXOMAIINA ¢ YIETOM CaMOCTOSTEIBHO BBIICICHHBIX
KPUTEPUEB).

ba3oBbie uccnenoBaTenbckue 1eHCTBUA:

® UCIOJB30BATh  BONPOCHI  KAaK  HCCIEAOBAaTENbCKUH  MHCTPYMEHT  IIO3HAHUS;
(dbopMynHpoBaTH BONPOCH], (PUKCHUPYIOIINE MPOTHUBOPEUHE, MPOOIeMy, YCTaHABIUBATh
HUCKOMOE U JaHHO€, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOIO IO3UIUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEILHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIIEI0OBaHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyecKkoro oObeKTa, SBICHHS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXAY 00bEeKTaMH, ABJICHUSMH, IIPOLIECCAMU;



® CaMOCTOATENIHO  (OpMynHpoBaTh OOOOIIEHHMS M BBIBOABI IO  pe3yiabTaTaMm
IPOBEIEHHOIO HAOJIIOJCHUS, UCCIIEAOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U OOOOIICHHIA,

® [IPOrHO3UPOBATHh BO3MOKHOE PAa3BUTHE MPOLIECCA, & TAK)KE BbIIBUIATh MPEATIONI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ uapopmarueit:

e BBUIBIIATH AePUUINTH HHPOPMALIUH, TAaHHBIX, HEOOXOAUMBIX JJIsl OTBETa HA BOMPOC U
JUIsl pELIEHNUs 3a1a4H;

e BpIOMpaTh HMHPOPMAIMIO M3 HWCTOYHUKOB PA3IMYHBIX THUIOB, AaHAJIU3UPOBATDH,
CHUCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMALMIO PA3IMUYHBIX BUIOB U (hopM
IPECTaBICHHUS;

® CTPYKTYpUpPOBaTh HUH(QOpPMALMIO, MPEACTaBIATh €€ B  pa3IuyHbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

® OIICHUBaTh HAAEKHOCTh HMH(DOPMALMM [0 CaMOCTOATENbHO C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

2) VHugepcanvhvle KOMMYHUKAmMuUGHblE Oelicmaus, 0becneuuaiom c@opmMuposanHoCmsy

COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.

Ob6menue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIEHHS B COOTBETCTBUH C YCIOBUSMH U IEISIMHU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIPAXXaTh CBOIO TOYKY 3pEHHMs B YCTHBIX U
MUCbMEHHBIX TEKCTaX, 1aBaTh MMOSICHEHUS MO XOAY PEIIeHus 3a/1a4i, KOMMEHTHPOBATh
MIOJIy4EHHBIA pe3yibTarT;

e B Xoje 00CYXKIEeHHsI 3aJ]aBaTh BOIPOCHI 110 CYIIECTBY O0CYKIaeMON TEMBbI, IPOOJIEMBI,
pemiaeMoil  3ajaud, BbICKa3bIBaTh WJAEW, HAIEJIEHHbIE HAa TIOUCK pELIEHUs;
COIIOCTABJIATh CBOM CYXACHUS C CYXICHMSAMU JpPYrMX YYacTHUKOB JIMAJOra,
0oOHapyKUBaTh pPa3IMune U CXO/CTBO MO3UIHIL; B KOPPEKTHOI opme popMyInpoBaTh
pa3HoOTracHsi, CBOM BO3PAKEHUS;

® [IPEICTaBIATH PE3yJbTaThl PEIICHHs 3a/laul, SKCIEPUMEHTA, UCCIIEI0BaHuUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3ajqad Npe3eHTalud U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

® [IOHMMAaTh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW W WHIUBUAYaIbHOW pabOTHI
OpU pelIeHuH Y4YeOHBIX 3a/Jady, NPUHUMATh Ieb COBMECTHOW JeATEelbHOCTH,
IUIAHUPOBaTh OpPTaHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHUIbI PadoT,
JIOTOBApUBATHCSI, OOCYKJAaTh TPOIECC W pe3yiabTaT paboThl; 0000IaTh MHEHHS
HECKOJILKHX JIOJIEH;

® y4acTBOBAaTh B IPYMIOBBIX popmax paboThl (00Cyk1eHusI, 0OMEH MHEHUMN, «MO3TOBBIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOI YacTb pPabOTHl M KOOPAMHHMPOBATH CBOHU
JIeMCTBUS C IPYTMMU YWICHaMHU KOMaH/Ibl; OLEHUBATh Ka4eCTBO CBOETO BKJIaja B OOIIMA
HPOAYKT 110 KPUTEPUAM, C(HOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUS.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuugaiom hopmuposanue CMvlcio8bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranu3zanus:



COCTABJIATh IJIaH, AJTOPUTM pPELICHHs 3aJaud, BbIOMPATh CIIOCOO pELIeHHs C y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pEICHUH ¢ y4€TOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

e BJAJETh HAaBbIKAMHM IIO3HABATEIBHOM pEe(PIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEMCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJabTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAaMOKOHTPOJIA IIPOLECCa M PE3yJbTaTa PELICHUs MaTeMaTU4YeCKOH
3a/1a4y;

® [IPEABUACTH TPYAHOCTH, KOTOPHIE MOT'YT BO3HMKHYTH IIPM PELICHHUM 3aJa4d, BHOCUTH
KOPPEKTHBBI B JICSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJbTaTa LEIA W YCIOBUSAM, OOBSCHATH TPHYMHBI
JOCTMDKEHUSI WJIM HEIOCTMIKEHUS PE3y/IbTaTOB JIEATENbHOCTH, HAaXOAWUTh OILUOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenue yyebHOro Kypca «Airedpa ¥ Hadanga MaTeMaTHMYECKOrO aHajIu3a» Ha YpPOBHE
cpenHero obuiero o0pa3oBaHuUs JOJDKHO 0OecTeunBaTh JOCTHKEHUE CIIETYIOMIUX MPEeIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

10 KJIACC

Yuciia ¥ BbIYMCICHUSA

OnepupoBaTb HNOHATUSAMM: PALMOHAIBHOE U JIEHCTBUTENBHOE YHCIIO, OOBIKHOBEHHAs U
JecATUYHask APOOb, MPOLIEHTHI.

BoinonuaTe apudmernyeckue omnepanuuM € palUOHAIBHBIMM U JAEMCTBUTEIbHBIMU
YHUCJIaMHU.

BremonHaTe npuOMMKEHHBIE BBIYHUCICHUS, WCIONb3ys MpaBWUiIa OKPYIJICHHsS, IeNaTh
NPUKUAKY U OLIEHKY pe3yJIbTaTa BBIYMCICHUH.

OnepupoBaTh MOHIATUSIMU: CTENEHb C LIEJIBIM MOKa3aTeNieM; cTaHAapTHas gopma 3amnucu
JNENCTBUTENBHOTO YHCiIa, KOPEHb HATYpaJIbHOM CTENEHU; HMCIOJNb30BaTh MOAXOASIIYI0 (hopMy
3aMCH JEHCTBUTEIBHBIX YNCEN ISl PEIICHUS TPAKTUYECKUX 3314 U IIPEJICTaBJICHUS JaHHBIX.

OnepupoBaTb TMOHATUSAMHU: CHHYC, KOCHHYC M TAaHIE€HC IPOM3BOJIBHOIO  YIJIa;
MCIIOJIb30BAaTh 3aIllMCh IPOU3BOJIBHOIO yIJIa Yepe3 00paTHbIE TPUTOHOMETpUUYECKUE (QYHKIUH.

YpaBHeHUs1 M HEpaBEHCTBA

OnepupoBaTh NOHATUAMHU: TOXAECTBO, YPABHEHUE, HEPABEHCTBO; 1IE€JI0€, PAllMOHAIBHOE,
VPPALMOHAIIbHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPaBHEHHUE;

BemonHsaTe  mpeoOpa3oBaHus ~ TPUTOHOMETPUUYECKHMX  BBIp@XKEHMM M pemiarhb
TPUTOHOMETPUUECKHUE YPABHEHUS.

BrimonusaTe mpeoOpa3oBaHus LENBIX, PALMOHAIBHBIX W UPPAIMOHATBHBIX BBIPAXKCHUH U
peniaTb OCHOBHBIE TUIIBI LIEJIBIX, PAIMOHAIBHBIX U UPPALlMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHHs M HEPAaBEHCTBA JJI1 PEUICHUs MATEMATHYECKHUX 3a7ad W 3a7ad u3
pPa3IMYHBIX 00J1acTEl HAYKU U PEATbHON KU3HH.



MogenupoBaTh peajgbHbIE CUTYallUM Ha S3bIKe anreOpbl, COCTABIATH BBIPAXKEHUS,
yYpaBHEHHs, HEpPaBEHCTBA [0 YCIOBHIO 3a/lauyM, KCCIEI0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U TPpadpuKu

OnepupoBaTb NOHATUAMU: (YHKLUSA, CIIOCOOBI 3a1aHUs PYHKIUH, 001aCTh ONpeesICHUsS
¥ MHO>XECTBO 3HAa4eHUH QYHKIUH, TpaduK GyHKINHU, B3aHMHO 0OpaTHBIE (PYHKIHH.

OnepupoBaTh MOHATUSAMH: YETHOCTb W HEYETHOCTh (YHKUMH, HYIH (QYHKIUH,
POMEKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBath rpaduku GyHKITUN A1 pEIICHUS] ypaBHCHHH.

Crpouth U yuTaTh rpaduku JTUHEHHOW (YHKIMH, KBAAPATHUYHOW (YHKIIMH, CTETICHHOMH
(YHKINU C LENBIM ITOKa3aTeNeM.

Hcnonb3oBate rpaduku GYHKUMN U1 MCCIIEAOBAaHMS MPOLIECCOB U 3aBUCUMOCTEH Npu
peLIeHUH 3aJad U3 JAPYruX y4yeOHBbIX NPEIMETOB M peabHOW JKM3HM; BbIpaXaTh (opMyIaMu
3aBHCUMOCTH MEX/1y BETUYNHAMH.

Hauyana MmaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTb MOHATUSAMH: IOCIEA0BATEIbHOCTh, apU(MeTHUecKass M I'eOMeTpHuYecKas
IPOTpecCu.

OnepupoBaTh MOHATHAMHU: OECKOHEYHO yOBIBAIOIIAsi TEOMETPHUYECKast IPOTPECCHs], CyMMa
0EeCKOHEYHO yObIBAIOLIEH r€OMETPUUECKON ITPOrPECCUU.

3agaBarh 0CIEI0BATEIbHOCTH PA3JIMYHBIMU CLIOCOOAMM.

Hcnonb30BaTh CBOWCTBA MOCIENOBATEIBHOCTEH M MPOTPECCHM JUIsl pelIeHUs] pealbHbIX
3a[a4 NPUKIIAJHOTO XapaKTepa.

MHoecTBa U JIOTHKA

OnepupoBaTh MOHATUSAMH: MHOKECTBO, ONEPAI[UH HAJ MHOXKECTBAMHU.

Mcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT /Ui ONMUCAHUs PeaJIbHBIX MPOLECCOB
U SIBJICHUH, IPY PEUICHNH 3a/1a4 U3 JPYTUX y4eOHBIX PEAMETOB.

OmnepupoBath MOHATUSAME: ONPEACICHHE, TEOpeMa, CIEJCTBHE, TI0Ka3aTeIbCTBO.

11 KUIIACC

Yuciaa 1 BLIYUCTICHUS

OnepupoBaTh MOHATUSIMHU: HaTypalbHOE, LEJI0€ YHUCIO; UCIOJb30BaTh MPU3HAKU
JIETMMOCTH LIENBIX YUCET, PA3JTI0KEHUE YUCIIA HA IPOCTHIE MHOXKUTEIHN U1 PELIEHU 3a1a4.

OnepupoBaTh MOHATHEM: CTEIIEHB C PAIMOHAJIBHBIM [TOKA3aTEIIEM.

OniepupoBaTh MOHIATHAMU: JTOorapuM YHUCIIa, JECATUIHBIC U HATYPATbHBIE JIOTAPU(PMBI.

YpaBHeHHUs M HEPABEHCTBA

[IpuMeHsTh CBOWCTBA CTEMEHW M TPeoOpa3oBaHUs BBIPAKEHUH; OMEpUPOBATH
MOHATUSIMU:  TIOKAa3aTeIbHOE ypaBHEHHWE M  HEPABEHCTBO; peEIlaTh OCHOBHBIE  THIIBI
MOKa3aTeJIbHBIX YPABHEHUN U HEPABEHCTB.

BoimonuaTe mpeoOpa3oBaHUsS BBIPAKEHUN, COJEpKAlIMX Jorapudmbl; OMEepUpOBaTH
MOHITUSIMH: JIoTapu(MHUUECKOE YpaBHEHHE W HEPAaBEHCTBO; peIlaTh OCHOBHBIC THIIBI
Jorapu(MUUECKIX YpaBHEHUH U HEPABEHCTB.

HaxoauTe pemieHns: npocTemX TPUTOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSIMU: CHCTEMa JIMHEUMHBIX YPAaBHEHUHN U €€ pellleHHE; UCIO0JIb30BaTh
CUCTEMY JINHENHBIX YPABHEHUN U1l PELIEHUS IPAKTUYECKUX 3a/1a4.



HaxonuTek penieHusi NpoCTEUIINX CUCTEM U COBOKYIMHOCTEN pallMOHAIBHBIX YPaBHEHUN U
HEPABEHCTB.

MonenupoBaTh peajbHbIC CHUTyalldd Ha S3bIKE alreOpbl, COCTaBISATh BBIPAKCHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 0 YCJIOBUIO 3aJa4M, UCCIIEI0BATh IOCTPOCHHBIE MOJIETH C
MCIIOJIb30BAaHUEM arrapaTa anreOpbl.

DOyHKUUH U rPpadpuKu

OnepupoBaTh MOHATUSMHU: TIEpUOAWYECKAs (YHKIUSA, TMPOMEKYTKH MOHOTOHHOCTHU
GyHKIMHM, TOUKM SKCTpeMyMma (YHKIMH, HauOoJblllee W HAauMEHbIIee 3HaYeHUs (YHKIMU Ha
MIPOMEXKYTKE; UCIIOJIb30BaTh UX IS Uccie0BaHus GyHKINH, 3a1aHHOM rpaduKom.

OnepupoBarh  MOHATHSAMH:  TpadUKH  TOKa3aTeNbHOW,  Jorapudmuueckoil u
TPUTOHOMETPHYSCKHUX (PYHKIIMI; N300pakaTh MX HA KOOPJAMHATHOMN IJIOCKOCTH M UCTIOIB30BATh
JUISl pELLICHUs YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM TMJIOCKOCTH TpaduKH JUHEHHBIX YpaBHEHUH W
WCIIOJIH30BATh WX JIJISL PEIICHUS CUCTEMbI IUHEHHBIX YpaBHEHUH.

Hcnonp3oBare rpaduku QYHKIMH I UCCICTOBAHMS TPOIECCOB M 3aBHUCHMOCTEH W3
JIPYTUX y4EOHBIX TUCIUILINH.

Hayana maTemMaTn4yeckoro aHajamsa

OnepupoBarh  MOHSATHSMH:  HENPEpbIBHAS  (QYHKIWS; MPOW3BOAHAS  (YHKIUY;
UCTIOJIF30BaTh TE€OMETPUYECCKHUIA U (PU3UIECKUI CMBICI IIPOU3BOJHOM TSl PEIICHHS 3a/1a4.

HaxoauTh mpou3BOIHBIE 3JEMEHTAPHBIX (PYHKIM, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MIPOU3BENCHUS, YACTHOTO (PYHKIIUHA.

Hcnonp30BaTh MPOU3BOJAHYIO ISl UCCIENOBaHUS (YHKIMM HAa MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl UCCIEOBAHMS K TOCTPOEHUIO I'paUKOB.

Hcnonb30BaTh MPOM3BOAHYIO IJIs1 HAXOXKACHUS HAWIIYYIIEro PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COI[UATbHO-KOHOMUYECKHX, 3a/1a4ax.

OrnepupoBaTh MOHATHSIMHU: TMEPBOOOpa3Has W WHTErpaj; MOHUMATh T€OMETPUUECKHI M
(buznyeckuil CMbICIT UHTETpaa.

Haxoauts mepBooOpa3Hble 3eMeHTapHbIX (YHKIHH; BBIUUCIATH MUHTErpal mo Gopmyine
Hrrotona—Jleitbuumna.

Pemats npukiagHele 3a1a4d, B TOM YHCIIE COLMATIbHO-3KOHOMHYECKOTO U (PU3NYECKOTO
XapakTepa, CpeICTBAMH MaTeMaTHYECKOr0 aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
bu6nuoreka [IOK
1 Dysun 1 rpaguin 10 1 https://m.edsoo.ru/1568aba3
bubnunoreka LIOK
2 Crenennas GymKim 13 1 https://m.edsoo.ru/1568aba3
bubnunoreka LIOK
3 TpurosomeTputieckne pyHKiH 18 . https://m.edsoo.ru/1568aba3
bubnunoreka LIOK
4 Tpuronomerpruyeckue ypaBHEHUS 13 1 https://m.edsoo.ru/1568aba3
bubnmorexa LIOK
1
° Hponssozriast i ee MpHMeretiie 13 https://m.edsoo.ru/1568aba3
6 IToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALIHS 1 bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 5 0



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

11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusie IlpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
CreneHsb ¢ palioOHaIbHBIM TOKA3aTEJEM.
1 [TokazarenpHas ¢pynkuus. [lokazarensHbie 12 1 bubmorexa LOK
YHEIL. https://m.edsoo.ru/f11c4afd
YpaBHCHHS U HEPABCHCTBA
Jlorapudmudeckast pyHKIHS.
2 HOFapI/IiMI/I‘leCKI/IC Q)yaBIfIleHI/I}I u 12 bubmmorexa [JOK
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpudeckue KIIH U UX
3 rpa(bmcn T pI/II‘OHOMeT(bIZLII{CCIII(I/IC 9 1 bubmmorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bubmuoreka [IOK
4 IT T 24 1
POUSBOIHAA. LIPHMEHCHIC HPOHIBOAHOH https://m.edsoo.ru/f11c4afd
bu6mmoteka IIOK
° Hiterpart it ero mpiMeHeris o https://m.edsoo.ru/f11c4afd
. bubmuoreka [IOK
0 Cueremst ypasHenit 12 1 https://m.edsoo.ru/f11c4afd
7 HarypanbHblie u 11en1ble yncina 6 bubmorexa HOK
P " https://m.edsoo.ru/f11c4afd
3 IToBTOpenue, 0000IIeHNE, CUCTEMATH3ALIHS 18 5 bu6muoreka [JOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
Ne i/ Tema YpoKka Ko]—[Tpo,]n,]-[],[e HpaKTl/l‘lGCKI/Ie 06pa30BaTeJ1Ll-Ible
Bcero U3y4YeHus
padoTbI padoThbI pecypchl
HauGonbiiee u HanMeHbIIee
1 3Ha4eHus1 GyHKuuu. YeTHsie U 1 Bubmmorexa IOK
YHIHHH. https://m.edsoo.ru/746d5dce
HEYeTHBIE PYHKIIUU
2| smanenn Gyt dormn 1 bitGnorera LIOK
YHIHHH. https://m.edsoo.ru/be888093
HEYeTHBIE PYHKIIUU
3| oo e 1 bimorera LIOK
H N p https://m.edsoo.ru/4d7f95fe
npeoOpa3oBaHU
OMOIIBIO TEO f prree https://m.edsoo.ru/44dd1046
npeoOpa3oBaHUi
5 O6parHast pyHKIUA 1 bubmuoreka [JOK
https://m.edsoo.ru/d99d8c74
6 PaBHOCWIIBHBIE ypaBHEHUS U 1 bubmmnoreka HOK
HEpPaBCHCTBA https://m.edsoo.ru/2f36a36f
7 Meron nHTEpBaANIOB 1 bubnmnoreka [JOK
https://m.edsoo.ru/a97a12d9
8 Meron nHTEpBaANIOB 1 bubnunorexa LIOK
https://m.edsoo.ru/cb723fbd
9 MeTtoa nHTEpBaJIOB 1 bu6muoreka [JOK

https://m.edsoo.ru/3a23ac15



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15

KonrponsHas pabora

bubnunoreka LIOK

10 «[ToBTOpEHUE https://m.edsoo.ru/11ac68be
1 CrenenHast GyHKIHS C bubmmoreka [JOK
HaTypaJIbHBIM [TOKa3aTesieM https://m.edsoo.ru/50bdf26d
12 CrenenHas GyHKIIUS C TETBIM bub6nmoreka [IOK
HOKa3aTeneM https://m.edso0.ru/775f5d99
1 Onpenenenue KOpHS N-Oi CTENEHU. Bu6mmoreka [JOK
Oynkuus y = W/x https://m.edsoo.ru/6ec7al07
14 CaoiicTBa KOpHS N-0i1 CTEICHU bubmmoreka [JOK
https://m.edsoo.ru/1914a389
15 OrnpezenieHne U CBOMCTBA CTETICHH C bubmmoreka [JOK
palroHaIbLHBIM ITOKa3aTelIeM https://m.edsoo.ru/226eeabf
16 OrnpeneneHue U CBOMCTBA CTENEHU C bu6nmorexa LIOK
panroHaIbLHBIM ITOKa3aTelIeM https://m.edso0.ru/763e75ee
17 HppaumnoHnanbHble ypaBHEHUS bubmuoreka [IOK
https://m.edsoo.ru/ff4564ad
18 HppaumonanbHble ypaBHEHUS bubmmnoreka HOK
https://m.edso0.ru/66446d3e
19 ZLZZ%?E::E:}?:II; ;};EjlxpemeHnn bubmmorexa LIOK
MpPALHOHATEHEIX YpABHEHHiT https://m.edsoo.ru/6eadc6fl
20 2121%15::;{;;;; I;II;I:/IIXpemeHI/H/I bubmorexa LIOK
MpPALHOHATEHEIX YpABHEHHiT https://m.edsoo.ru/3f25a047
21 HppaunoHanbHble HEPABEHCTBA bubmuorexa [IOK
https://m.edsoo.ru/d82c36d4
22 HpparnmonanbHbele HEpaBEeHCTBA bubmuoteka [IOK



https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4

https://m.edsoo.ru/fe7fc4db

KonrtponsHas padora «CreneHHas

bubnunorexa LIOK

23 bYHKIHST» https://m.edsoo.ru/d0f0b260
24 Panuannas mepa yrina bubmuorexa [JOK
https://m.edso0.ru/c3389865
25 Tpuronomerpuueckue GyHKIIUN bubmuorexa [IOK
YKCJI0BOTO apryMeHTa https://m.edsoo.ru/444c4b9c
26 Tpuronomerpuyeckue GyHKIUU Bu6moteka [JOK
YHCIIOBOTO apryMEHTa https://m.edso0.ru/54b815c5
3HaKM 3HAYCHU I
97 TPUTOHOMETPUUECKUX (PYHKIIMM. Bbu6mmoteka [JOK
YeTHOCTh ¥ HEYETHOCTh https://m.edsoo.ru/83105a0e
TPUTOHOMETPUICCKHUX (DYHKITHI
28 [lepuonnueckue GyHKIUU Bbu6moteka [JOK
https://m.edsoo.ru/2ablc7bc
CaoiicTBa u rpaduku GyHKIUH bubnnorexa [JOK
29 .
y=sin X, y=C0S X https://m.edsoo.ru/eacb053c
30 CoiicTBa u rpaduku GyHKIUN bubnnorexa [JOK
y=sin X, y=C0S X https://m.edsoo.ru/8a5ada51
31 CgoiictBa u rpaduku GyHKIHMA bubmuoreka [IOK
y=tg X, y=ctg X https://m.edsoo.ru/69106ae7
OCHOBHBIE COOTHOILICHUS MEX
32 TPUTOHOMETPHUECKUMHU q)yHKHHI/Iy;IMI/I Bubmmorexa IOK
https://m.edso0.ru/9362fead
OJTHOTO M TOTO )K€ apTyMEHTa
OCHOBHBIE COOTHOILICHHS MEXKY BuGmorexa OK
33 TPUTOHOMETPUUYECKUMHU (DYHKIUAMU

OJIHOTO U TOTO K€ apryMeHTa

https://m.edso0.ru/78d9b391



https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/78d9b391

34 DopMyJIbl CIOKEHUS Bu6muoteka [JOK
https://m.edsoo.ru/de7ca33e
35 DopMyJIbl CIOKEHUS Bu6muoteka [JOK
https://m.edsoo.ru/87e5e52d
36 DopmyJibl TPUBEICHUS bubnuorexa [IOK
https://m.edsoo.ru/eb0cc5e3
37 ®opmyJibl TPUBEICHUS bubmuorexa [IOK
https://m.edso0.ru/5f29b9b5
®opmyIbl ABOMHOTO U Bu6moteka [JOK
38
MOJIOBUHHOTO YTJIOB https://m.edsoo.ru/f13af630
39 CyMMa 1 pa3HOCTh CHHYCOB bubmmoreka [JOK
(KOCHHYCOB) https://m.edsoo.ru/5f605ed0
dopmyIbl Tpeodpa3oBaHUs
40 IIPOU3BEIECHUS Bbu6moteka [JOK
TPUTOHOMETPHYECKUX (DYHKIIUIT B https://m.edsoo.ru/ec9f4d78
CyMMy
41 KonTtponbHas pabora bubmuoreka [IOK
«Tpuronomerpuieckue QyHKIUN» https://m.edsoo.ru/b8f5d49a
42 VYpasHenue cos X=b bubnnorexa [JOK
https://m.edsoo.ru/f1ff9220
43 VYpaBHeHue cos x=b bubnuoreka [IOK
https://m.edso0.ru/6df195a0
44 VYpaBuenue sin x=b bubnuotexa [JOK
https://m.edso0.ru/6b61c578
45 VYpaBHenue sin x=b bubmmorexa [JOK
https://m.edsoo.ru/6ed2b3ba
46 Ypasuenue tg x=Db, ctg x=b bubnmnorexa [JOK



https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/f13af630
https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/ec9f4d78
https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/f1ff9220
https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6ed2b3ba

https://m.edsoo.ru/fcdd2a2e

@DyHKIIUHN y=arccox X, y=arcsin X, Bu6muoteka [JOK

47
y=arctg x, y=arcctg x https://m.edsoo.ru/b8a0ff2f

48 TpuroHomeTpudyeckre ypaBHEHUSI, bubmuorexa [JOK
CBOJISIIKECS K areOpandecKum https://m.edso0.ru/12d1413c

49 TpuroHomeTpudeckre ypaBHEHUSI, bubmuorexa [IOK
CBOJISIIIIKECS K ajreOpandecKum https://m.edsoo.ru/e248c5fc

50 Tpuronomerpruyeckue ypaBHEHUS, Bu6moteka [JOK
CBOSIIMECS K alnreOpanvecKum https://m.edsoo.ru/09ba5b3d
Perienne TpUroHOMETpHUUECKUX

o1 ypaBHeHHﬁpMeTOJ;LOM ppa3n0>1<eHHsI Bubmmorexa IOK

https://m.edso0.ru/1f4655da
Ha MHOXKUTEIH.
Perienue TpUroHoMeTpHUUECKUX
52 ypaBHeHMﬁpMeTOJ;LOM ppa3ﬂ0>1<eHH51 Bubmmorexa IOK
https://m.edso0.ru/76ce9958
Ha MHOXKUTEIH.

53 Pemenne npocrenmmx bubmuoreka [IOK
TPUTOHOMETPHYECKUX HEPABEHCTB https://m.edsoo.ru/8fa598b5
KonTponbnas padota

54 <<TpI/If“)OHOMeT1§)I/I‘IeCKI/Ie YpaBHEHUs Bubmmorexa HOK

https://m.edsoo.ru/6baefe19
Y HEPaBEHCTBA»
[IpencraBnenue o npeneine
KLU B TOYKE U O
55 I(fzrlfp;)HBHOCTH (YHKIINMU B TOUKE. bubmmorexa LIOK

N https://m.edsoo.ru/alf8d141
3amaun 0 MTHOBEHHOM CKOPOCTH U
KacaTeNIbHOU K rpaduKy GyHKIUN

56 [TonsiTre Mpou3BOIHOM bu6muoreka [JOK

https://m.edsoo0.ru/65a0f2d0

57 [TonsiTre Mpou3BOIHOM bubnuotexa [JOK



https://m.edsoo.ru/fcdd2a2e
https://m.edsoo.ru/b8a0ff2f
https://m.edsoo.ru/12d1413c
https://m.edsoo.ru/e248c5fc
https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/1f4655da
https://m.edsoo.ru/76ce9958
https://m.edsoo.ru/8fa598b5
https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/65a0f2d0

https://m.edso0.ru/0d8a770d

58 IIpaBuia BEIYMCIICHUS IPOU3BOIHON 1 Bu6muoteka [JOK
https://m.edsoo.ru/cec28774
59 [IpaBuia BeIYMCIEHUS TPOU3BOTHOM 1 bubmuorexa [JOK
https://m.edsoo.ru/e6eec650
60 VYpaBHeHue KacaTeabHOU 1 bubmuorexa [IOK
https://m.edsoo.ru/ae44ac4c
61 VYpaBHeHHE KacaTeIbHOU 1 bubmmoreka [JOK
https://m.edsoo.ru/b46a8228
62 [Tpu3Haku Bo3pacTaHus U yOBIBAaHUS 1 Bbu6moteka LJOK
byHKIH https://m.edso0.ru/d36669f8
[Ipu3naku Bo3pacTaHus U yObIBAaHHS bubnnorexa [JOK
63 1
byHKIHH https://m.edsoo.ru/1cbf72b1
64 Touku sxcTpemyma GyHKIIUU 1 bubmmorexa LIOK
https://m.edsoo.ru/538fc437
[IpumeneHne npou3BOIHOM MTPU
65 Hafomz[eHHH Hapr1)60nbmﬂero "u ’ 1 bubmmorexa [OK
. https://m.edsoo.ru/c2627eca
HAaUMEHBIIIETO 3HAUYCHUN (PYHKIINU
. bubmnoreka [JOK
06 Hoctpoettie rpagHKoB Gkt 1 https://m.edso0.ru/33e6629¢
67 KonTtponbHas pabora 1 bubmuoreka [IOK
«[Ipou3BoaHAs U €€ IPUMECHCHHE https://m.edsoo.ru/188bbf6c
O0001enue, cucTeMaTH3alus
68 3HAHUU 32 Kypc anreOpbl 1 Havyal 1 bubnmnoreka [JOK
MaTemMaThueckoro aHanusa 10 https://m.edsoo.ru/49f1b827
KJlacca
OBUIEE KOJIMYECTBO YACOB I10 68



https://m.edsoo.ru/0d8a770d
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[NPOT'PAMME




11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
wn Tema ypoka Beero Konrpoububie IIpakTHueckue e — o0pasoBare/ibHbIE
padoTbI padoThbI pecypcbl
1 Crenenb ¢ pallMOHAIBHBIM 1 | Henens bu6nmoreka [IOK
HIOKa3aTeseM https://m.edsoo0.ru/a52939b3
2 CBoiicTBa cTeNEHU 1 1 bubmorexa LIOK
https://m.edsoo.ru/ff601408
[IpeoOpa3oBaHue BEIpAXKCHUH, bubmmoreka [JOK
3 1 1
COJICPIKAIIMX PAIHOHATBHBIC CTCIICHU https://m.edsoo.ru/3d87e248
4 [IpeobOpazoBaHue BBIpAXKEHUH, 1 9 bubnnorexa [JOK
COJEPKAIIMX PAllHOHAIBHBIE CTEIIEHU https://m.edso0.ru/343c6b64
5 [IpeoOpa3oBanue BBIpAKEHHIA, 1 5 Bu6moteka [JOK
COJEPKAIIMX PAlHOHAIBHBIE CTEIIEHU https://m.edso0.ru/4064d354
6 [TokazarenbHbIE ypaBHEHUS U 1 9 bubnuoreka [IOK
HEPaBCHCTBA https://m.edsoo.ru/be76320c
7 ITokasarenbHbIE YpaBHEHUS U 1 3 bubmuoreka [IOK
HEpaBEHCTBA https://m.edso0.ru/3d408009
3 [TokazarenbHbIe ypaBHEHUS U 1 3 bubmuoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/bd5ff0ec
9 [TokazarenbHble ypaBHEHUS U 1 3 bubnuoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/cebf10c6
10 ITokasarenbHbIE YpaBHEHUS U 1 4 bubmuoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/536de727
11 [TokazaTenpHas GhyHKIMS, €€ 1 4 bubnuorexa [JOK
CBOMCTBaA U TpaduK https://m.edsoo.ru/85bc8132
12 KonTponbHas pabora no teme 1 1 4 bu6muoreka [IOK



https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/cebf10c6
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"CTeneHsp ¢ pallMOHATBHBIM
nokasaresnem. [lokazarenpHas
¢bynkus. [TokazaTenbHble ypaBHEHUS
Y HepaBeHCcTBa"

https://m.edso0.ru/58e8e2f2

13 Jlorapudwm uuca bubmmorexa LIOK
https://m.edsoo.ru/3e3230d4
14 Jecatudnbie 1 HATypaJIbHbIE bubnuorexa [JOK
sorapupmMbl https://m.edsoo.ru/lea72162
15 [IpeoOpazoBaHue BBIpAKEHUH, bubnnoreka [JOK
COZEPKAIKX JIOTapH (MBI https://m.edsoo.ru/da48154c
16 [IpeoOpa3oBanue BBIpAKEHHIA, Bbu6moteka [JOK
COJIePIKAIIHMX JIOTAPU(DMBI https://m.edsoo.ru/4beffO3b
17 [IpeoOpaszoBaHue BBIpAXKEHUH, bubnnorexa [JOK
COJICPIKAIIHX JIOTaPU(DMBI https://m.edsoo.ru/fe189f2d
18 [IpeoOpaszoBaHue BBIpAXKEHUH, bubnnorexa [JOK
COZIepIKaIHX JIOTapUPMBI https://m.edsoo.ru/fadb8aa5
19 Jlorapudmudeckue ypaBHEHHS U bubmuorexa [IOK
HEPaBCHCTBA https://m.edso00.ru/3034724e
20 Jlorapudpmuueckue ypaBHEHUs U bubmuoreka [IOK
HEpPaBCHCTBA https://m.edsoo.ru/712ac2d9
21 Jlorapudpmuueckue ypaBHEHUs U bubmuoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/9e3f4bc9
Jlorapudmuueckre ypaBHSHUS U bubnuotexa [JOK
22
HEPaBEHCTBA https://m.edsoo.ru/15bclcfb
93 Jlorapudpmuueckas pyHkuus, eé bubmuoreka [JOK
CBOMCTBaA U TpaduK https://m.edsoo.ru/d68bbedd
24 Jlorapudpmuueckas pyHkuus, eé bubmuoteka [IOK

CBOMCTBaA U TpaduK

https://m.edso0.ru/9d102051
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25 Tpuronomerpuueckue GyHKIUH, UX 9 Bu6muoteka [JOK
CBOMCTBA U TpapuKu https://m.edsoo.ru/beeff646
26 Tpuronomerpuueckue GyHKIUH, UX 9 Bu6mumotexa [JOK
cBOIicTBa U rpaduKu https://m.edsoo.ru/d2e4601b
Tpuronomerpuueckue GyHKIUH, UX bubnuorexa [IOK
27 . 9
CBOMCTBA U IrpapuKu https://m.edsoo.ru/ba9da96d
28 Tpuronomerpuueckue GyHKIUH, UX 10 Bu6muoteka [JOK
CBOMCTBA U rpapuKu https://m.edsoo.ru/24ab3c53
29 [Ipumepsl TPUTOHOMETPUUECKUX 10 Bu6moteka [IOK
HCPaBCHCTB https://m.edsoo.ru/5272b9%l
30 [IpuMepbl TPUTOHOMETPUUECKUX 10 bubnnoreka [JOK
HEPaBEHCTB https://m.edso00.ru/0c837397
31 [Ipumepsl TPUTOHOMETPUUECKUX 11 Bbu6moteka [JOK
HCPaBCHCTB https://m.edsoo.ru/e6e1901f
39 [Ipumepsl TPUTOHOMETPUUECKUX 11 Bu6moteka [JOK
HEPABCHCTB https://m.eds00.ru/0f903c75
KonrtponsHas pabota no reme
"Jlorapudmuueckast pyHKIUS.
Jlorapudpmuueckue ypaBHEHUs U
33 HepalI:eI;I:JTBa.TpI/IFOI}-III(:;MeTpI/I‘{eCKI/Ie 11 bubmmorexa LOK
https://m.eds00.ru/10130727
GyHKIMH 1 UX
rpaduku. Tpuronomerpuueckue
HepaBeHCTBa"
bubnunorexa LIOK
34 Henpepemitsie dymKus 12 https://m.eds00.ru/403bfb0d
35 Meroa UHTEPBAIIOB ISl pELICHUS 12 bubmuoreka [JOK
HEPaBEHCTB https://m.edso0.ru/6db0b423
36 Metoa UHTEPBAJIOB TSI pEIICHUS 12 bubnuotexa [JOK
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HEPaBCHCTB https://m.edsoo.ru/Oadbcelb
bu6nmmoreka [IOK
7 II 1
3 POH3BOZHAS QYHKLLIH 3 https://m.edsoo.ru/0731ad3d
. bu6nmoreka [IOK
38 [Ipoun3BoHast cTEeNEHHON (QYHKIIUH 13 https://m.eds0o.ru/723dd608
39 I'eomerpuueckuii u puzndeckuii 13 Bu6muoteka [JOK
CMBICJ ITPOU3BOIHOM https://m.edsoo0.ru/6c8d36ff
I'eomerpuueckuii u pu3nIECKUiA bubanoreka [JOK
40 . 14
CMBICJ ITPOU3BOIHOM https://m.edsoo.ru/a413eca9
IIpou3BoHBIE 3TEMEHTAPHBIX bubnnorexa [JOK
41 y 14
byHKIHI https://m.edsoo.ru/c7550e5f
[Ipon3BOHBIE 3JIEMEHTAPHBIX Bu6moteka [JOK
42 . 14
byHKIHi https://m.edsoo.ru/14ab3cdb
[IpousBogHas CyMMBbI, IPOU3BEICHUS, bu6nmorexa LIOK
43 . 15
YaCTHOTO (DYHKIUH https://m.edsoo.ru/c12a0552
44 [IponsBoHast CyMMBI, IPOU3BEACHMS, 15 bubmuoreka [IOK
YaCcTHOTO (DYHKINH https://m.edsoo.ru/d598f201
45 [Ipon3BoaHasE CyMMBI, IPOU3BEACHMS, 15 bubmmnoreka HOK
YaCTHOTO (DYHKIIUH https://m.edsoo.ru/1de34d4d
I "
! YHIEH https://m.edsoo.ru/17af2df9
MOHOTOHHOCTB M 3KCTPEMYMBI
I .
! YHIH https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTb Y KCTPEMYMBI
[IpumeHenne npomBomiIofI K Butmorexa LIOK
48 UCCIIeIOBaHMIO (PYHKIIHH Ha 16

MOHOTOHHOCTB U 3KCTPEMYMbI

https://m.edsoo.ru/0b411edd
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[IpuMeHeHne NpoOU3BOJHOM K

49 uccaeaoBaHuio pyHKIMN Ha 17 bubmmorexa LIOK
8 YHEH https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTB U DKCTPEMYMBI
H &
50 Hj;(i:i{iﬁ:::::aq(;bie(;o HK UY Ha 17 bubmmorexa LIOK
YHE https://m.edsoo.ru/fac78f05
OTpe3Ke
H eHUE o e
o1 H:I/)I(h(/)ljﬂinli:ml{::aq(z{h;; qEO HK WU Ha 17 Bubmmorexa IOK
YHE https://m.edsoo.ru/fb6a8acf
OTpe3Ke
H 0
52 H;;(;Z(HTHI::OH;:MZ?;;EO HK WU Ha 18 bubmrorexa LIOK
YHKH https://m.edsoo.ru/cffch7e5
OTpe3Ke
H 0
53 H;;(;Z(HTHI::OH;:MZ?;;EO HK WU Ha 18 bubmrorexa LIOK
YHKH https://m.edso00.ru/d9469916
OTpe3Ke
H o
54 H:;;;ﬁgi:f:;:aqoeibizo HK UU Ha 18 bubmmorexa LIOK
YHEI https://m.edsoo.ru/ad15000e
OTpe3Ke
- H:XO;K)IGHI;IGOH;I/ISOGHBIHeéo u i " Bu6morexa LIOK
HaVMEHBIIIEr0 3HaUYECHUS KLU H
YHEI https://m.edsoo.ru/86adcbfd
OTpe3Ke
[Ipumenenne npou3BOIHOM IS
pHIIan platax, A https://m.eds00.ru/13205d80
oTpeJielIeHUs] CKOPOCTH TpoIiecca,
3aIaHHOTO (POPMYJION MU TpahUKOM
57 KonrtponsHas pabora no teme 19 bubmuoteka [IOK

"IIponsBonHas. IIlpumenenune

https://m.edsoo.ru/f8ed5f99
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IIPOU3BOIHOM"

[TepBooOpaznas. Tabnuia

bu6nmmoreka [IOK

>8 epBOOOPA3HBIX 20 https://m.edsoo.ru/d777edf8
[TepBooOpaznas. Tabnuia bubmuorexa [IOK
59 20
IEPBOOOPA3HBIX https://m.eds00.ru/30c3697b
60 WuTerpain, reoMeTpuyecKuii u 20 Bu6muoteka [JOK
(bu3MUECKH CMBICIT HHTErpajia https://m.eds00.ru/391272c9
61 HuTterpan, reomeTpudyeckuii u 21 bubanoreka [JOK
(bu3nUecKuii CMBICI HHTErpasia https://m.edsoo.ru/d359fb5f
HuTterpan, reomeTpudyeckuii u bubnnorexa [JOK
62 . 21
(bu3nYeCKnii CMBICIT HHTErpaia https://m.edsoo.ru/07eb464b
63 Boruncnenue unrerpana no ¢popmyiie 21 Bu6moteka [JOK
Herorona—Jleiibnuma https://m.edso00.ru/b9b225c3
64 Brruncnenue unrerpana no ¢popmyiie 29 bubnnorexa [JOK
Herorona—Jleiibnuma https://m.edsoo.ru/b800deb4
65 Brruucnenue nnterpana no gpopmyine 29 bubmuoreka [IOK
Herorona—JleiibHuma https://m.edsoo.ru/f5eed075
66 Brruncnenue unrerpana no ¢popmyiie 99 bubmmnoreka HOK
Herorona—JleiiOnuma https://m.edsoo.ru/41da431a
67 Cucrembl TMHEHHBIX YpaBHEHUN 23 bubmoreia LIOK
https://m.edso00.ru/b648235a
68 Cucrembl TUHEHHBIX YpaBHEHUN 23 bubmiorexa LIOK
https://m.edso0.ru/5ab83864
Pemenune nmpuknaaHbix 3ama4 ¢
69 IMOMOIIBIO (I:I/ICTel\fIIBI nHHeIJ?IIHBIX 23 bubmorexa OK
. https://m.edsoo.ru/a4d65ee5
ypaBHEHUM
70 Pemrenne nmpukiagHeIx 3a1a4y ¢ 24 bubmuoteka [IOK

IIOMOIIBIO CHCTEMBI JIMHEWHBIX

https://m.edsoo.ru/aa5962el
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YpaBHEHUU

Cucremsl u COBOKYITHOCTH LEJIBIX,
palluOHAJIbHBIX, UPpPALlMOHAJIbHBIX,

bubnunorexa LIOK

71 24
MOKa3aTeNbHbIX, JIOrapHU(PMUISCKUX https://m.eds00.ru/48190472
YPAaBHEHUN U HEPABEHCTB
CucTteMbl U COBOKYITHOCTH LIEJIBIX,

79 palMOHANBHBIX, UPPALIMOHAJIBHBIX, 24 bubnuorexa [JOK
MOKa3aTeNbHbIX, JIOrapU(PMUISCKUX https://m.edsoo.ru/2dbd3859
YPAaBHEHUW U HEPABEHCTB
CucTteMbl U COBOKYITHOCTH LIEJIBIX,
palnMoHaNbHBIX, UPPALIUOHATILHBIX, bubnuoreka [IOK

73 25
[OKa3aTeIbHbBIX, JJIOrapHu(HMUIECKHX https://m.edsoo.ru/7ab8d17e
YPaBHEHUN U HEPABEHCTB
CucTteMbl U COBOKYITHOCTH LEJIBIX,
palnMoHaIbHBIX, UPPALIUOHATILHBIX, bubnuoreka [IOK

74 25
MIOKa3aTeNbHBIX, JIOTapU(PMUIECKUX https://m.edsoo.ru/81cccfe9
ypaBHEHUI U HEPABEHCTB
Hcnonb3oBanue rpadukoB GyHKIUN bubmuoreka [IOK

75 N 25
ISl pEILICHNs] YPaBHEHUH B CHCTEM https://m.eds00.ru/039949bf
Hcnons3zoBanue rpadukoB QyHKIUH bubmuoreka [IOK

76 . 26
JUISL pEIICHUS] YPAaBHEHUH U CHCTEM https://m.edsoo.ru/a7d95f79
IIpuMeHeHne ypaBHEHUN, CUCTEM U

g | n Biomoren oK

8 8 https://m.edsoo.ru/ca878deb
pa3aMyYHbIX 00JacTel HayKu U
peanbHOU KU3HU
78 KonrtponsHas pabora no teme 26 bubmuoteka [IOK

"MHTerpan u ero NpuMeHEHUsI.

https://m.edsoo.ru/471c735b
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Cucremsl ypaBHeHUI"

HarypanbHble 1 11ebIe Yyucia B bubnuorexa [JOK
79 . 27
3ajauax U3 peajbHOM KU3HU https://m.edsoo.ru/3ceel327
80 HarypanbHble U 11€71bI€ Yncia B 97 bubmuorexa [IOK
3aJauax U3 peajbHOMN KU3HU https://m.edsoo.ru/a35a131d
81 HarypanbHble u niensle 4ucia B 97 Bu6muoteka [JOK
3ajauax U3 peajbHOM KU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipu3HaKy JETMMOCTH LIETBIX YUCE 28 bubmmorexa LIOK
https://m.edso0.ru/51696a67
83 [Ipu3HaKK JETMMOCTH LIETBIX YUCE 28 bubmmorexa LIOK
https://m.edsoo.ru/fab81c0e
84 [Tpu3Haku JETUMOCTH TETBIX YUCEIT 28 bubmorexa LIOK
https://m.edsoo.ru/ef2c6e43
85 [ToBTOpeHME, 0000IIECHNE, 29 bu6nmorexa LIOK
CHCTeMaTH3alus 3HAHUH. Y paBHEHUSI https://m.edsoo.ru/0312cf8c
86 [ToBTOpenue, 060061IeHNE, 29 bubnmorexa LIOK
cHCTEMaTH3allus 3HAHUH. Y paBHCHHS https://m.edsoo.ru/247d2fe7
87 [ToBTOpenue, 06001IEHNE, 29 bubmmoteka IIOK
CHCTeMaTH3alus 3HAHUH. Y paBHEHHUSI https://m.edsoo.ru/e8b87729
88 [ToBTOpenue, 06001IeHNE, 30 bu6nmorexa LIOK
CHCTEMaTH3allNs 3HAHUH. Y paBHCHHS https://m.edso0.ru/1bf2fb98
[ToBTOpenue, 060061IeHNE, bu6nmorexa LIOK
89 . 30
CUCTeMaTH3allusl 3HAaHUA. Y paBHEHUS https://m.edsoo.ru/9c44c6ca
90 [ToBTOpenue, 0600MIIEHNE, 30 but6mmoreka [IOK
CHCTeMaTH3alus 3HAHUH. Y paBHEHHUSI https://m.edsoo.ru/337aad59
[ToBTOpeHwme, 0606LueH1fe, BuGmorexa [OK
91 CHCTEMAaTH3allHs 3HAHHIA. 31

HepasencrBa

https://m.edsoo.ru/a86014el
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[ToBTOpenHue, 060061IeHNE,

bu6nunoreka LIOK

92 CHCTEMATHIALIHA SHAHIH. 31 https://m.edsoo.ru/5c45a60a
Hepapencrtpa
,, | Tosropemne. oGoGucie . BuGaworera L1OK
HCTEMAaTH3aIs 3HAHWA.
1 https://m.edsoo.ru/19304aba
HepasencrBa
I1 600
04 cncrevanmsam e, 2 BrGmrorera LIOK
1 ' https://m.edsoo.ru/c3d4b282
HepasencrBa
o [ToBTOpEHME, 0606H_ICHI:IG,C . Butnorexa LIOK
CHCTeManisaunﬂ 3HaHUi. CHCTEMBI https://m.edsoo.ru/a20b8adc
ypaBHCHUI
o [ToBTOpEHME, 06o6meHI:Ie,C . Butnorexa LIOK
CHCTeManisaunﬂ 3HaHui. CHCTEMBI https://m.eds0o.ru/a012476d
ypaBHCHUI
97 [ToBTOpenue, 0600IIEHNE, 33 bubmmoreka IIOK
cucTeMaTH3anus 3HaHui. OyHKIHI https://m.edsoo0.ru/d620c191
08 [ToBTOpenue, 060061IeHNE, 33 bu6nmorexa LIOK
cucTeMaTH3anus 3HaHui. OyHKIHH https://m.edso00.ru/7017196f
bu6nmorexa LIOK
99 4 33
TOrOBAsl KOHTPOIIbHAA padoTa https://m.edso0.ru/513c9889
bubmmoreka IIOK
1 4 4
00 TOrOBA KOKTPOIIBHAS paboTa 3 https://m.eds00.ru/2276973
O0001enue, cucTeMaTH3alusa 3HaHUH
101 3a Kypc aiareOpbl 1 Hayail 34 bu6muoreka [JOK
MareMarndeckoro anaamsa 10-11 https://m.edso00.ru/3330f7ef
KJIaCCOB
102 O0o001IeHue, cucTeMaTU3alus 3HaHUH 34 bu6nunorexa LIOK
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3a Kypc anreOpbl U Haval
MareMaruudeckoro anaiansa 10-11

KJIaCCOB

https://m.edsoo.ru/cead345e

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJlu3a, TeOMETPHSL.
Anre0Opa u Hadana MmaTemMaTudeckoro ananmu3sa, 10-11 kmacce/ Anumos 11LA.,
Komsirun FO.M., TkaueBa M.B. u np., AxkuimonepHoe odiiectBo «/31aTenscTBo

«IIpocsemienue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

UHTEPHET






