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MNOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma yueOHOro Kypca «Anredpa W Hadala MaTeMaTHYECKOTO aHAIH3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepallbHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHIApTa CpeIHEro oouero odpa3zoBaHusA, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHM, MPEIbABIAEMBIX K MaTeMaTHYECKOMY OOpa30BaHMIO, U
TPagUIMA POCCHIICKOrO oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00ECIIEUMBACT OBIAJCHHE
KJIFOYEBBIMH KOMIIETCHLMSIMH, COCTABISIOIMIMMU OCHOBY JUISI CAaMOPA3BUTHS U HEMPEPHIBHOTO
00pa30BaHus, LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JMYHOCTHOIO M IIO3HABATEIBHOTO Pa3BUTHS
JUYHOCTH 00YYarOLIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTHYeCKOTO aHaIM3a» SIBIISICTCS OJHUM W3 Hamboiiee
3HAYMMBIX B MPOTPaMME CTapIIei IIKOJIbI, MOCKOJbKY, C OJHOW CTOPOHBI, OH OOECIICYUBACT
MHCTPYMEHTAJIbHYIO 0a3y Uil H3y4eHHMs BCEX €CTECTBEHHO-HAay4YHBIX KypCOB, a C Jpyrou
CTOPOHBI, (QOPMHPYET JIOTHUYECKOE U aOCTpaKTHOE MBIIUICHHE Y4Yalluxcs Ha YpPOBHE,
HEOOXOMMOM JIJIsl OCBOSHHSI KYPCOB HH(POPMATUKH, O0IIIECTBO3HAHMUS, UICTOPHH, CJIOBECHOCTH. B
paMKax JaHHOTO Kypca ydYalluecs OBJIAJICBAIOT YHHUBEPCAIBHBIM SI3bIKOM COBPEMECHHOW HAyKH,
KOTOpast (GOpMYJIHPYET CBOU AOCTHIKEHHS B MAaTEMaTHIECKOH (hopme.

Kypc anreOpbl 1 Havam MaTeMaTHYECKOTO aHAJIM3a 3aKJIabIBa€T OCHOBY ISl YCIICITHOTO
OBJIQ/ICHUS 3aKOHAMU (PU3UKHU, XUMUH, OMOJIOTHH, TOHUMAHHUSI OCHOBHBIX TECHICHIIUI SKOHOMHUKHU
U OOUICCTBEHHOW JKWU3HHU, TIO3BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX IUQPPOBBIX U
KOMITIBIOTCPHBIX TCXHOJIOTHAX, YBEPCHHO HCIIOJIB30BATH UX B HOBCGHHGBHOﬁ )ku3Hu. B Toxke
BpEMA OBJIAACHUC a6CTpaKTHI)IMI/I " JIOTHYECKU CTPOrMMHU MATCMATUUYCCKHMMU KOHCTPYKHOUAMU
pa3BUBACT yMEHUE HAXOJAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH YTBEPIKICHHUS,
UCIIONIb30BaTh 0000IIeHne U KOHKPETH3aIuio, abcTparupoBaHHE W aHAJOTHIO, (OpMHUpPYET
Kp€aTUBHOC U KPUTUYCCKOC MBIIIJICHUC. B X04€ U3YyUCHUA anre6pbl 1 Ha4YaJI MaTeMaTHU4YCCKOIO
aHaJu3a B CTApLIEH IIKOJIE yYalllMecs MOJyYaroT HOBBIM OIBIT PEIICHHs NMPUKIAIHBIX 3a7ad,
CaMOCTOSITENILHOTO ~ TOCTPOSHHUS MaTeMaTHYeCKUX MOJENell  pealbHbIX CUTyallud U
WHTEPIIPETAIMA  TOJIYUEHHBIX pEIIeHUH, 3HAKOMSTCS C MpUMEepaMd MaTeMaTHYeCKUX
3aKOHOMEPHOCTE B NPHUPOJIC, HAYKE M B HMCKYCCTBE, C BBLAAIOIIMMHUCA MATE€MaTUYECKUMU
OTKPBITUAMHU U UX aBTOpaMHU.

Kypc o6nagaeT 3HauuTENbHBIM BOCIUTATEIbHBIM MOTEHIINAIOM, KOTOPBIN peain3yeTcst Kak
yepe3 y4eOHbII MaTepual, ClocoOCTBYIONINI (HOPMHUPOBAHHIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3 crnenuuky ydeOHOW NeATeNbHOCTH, TPEOyIoIeH CaMOCTOSTEIHbHOCTH, aKKypaTHOCTH,
HpOI[OJ'DKI/ITeJ'II)HOI\/’I KOHULCHTPAIMXM BHUMAHUSA 1 OTBETCTBCHHOCTHU 3a HOquCHHBIﬁ pe3yiabTar.

B ocHoBe meroamku oOydeHus anrebpe W HadajgaM MaTEeMAaTHUYECKOTO aHajau3a JIEKHT
JEeSTEIbHOCTHBIN MPUHIUT O0yUEHUSI.

CrpykTypa Kypca «Anredpa 1 Havyasa MaTeMaTHIeCKOr0 aHAIIN3a» BKITFOYAET CIIEIYIOIINE
coJlep)KaTebHO-METOANYeCKre JUHUM: «Uucna U BelUUCHEHUS», «DyHKkuMu u rpaduxmm»,
«YpaBHEHUS U HEpaBeHCTBa», «Hauama mareMaTuyeckoro aHammsa», «MHOXKECTBA U JIOTUKAY.
Bce ocHOBHBIE coepKaTeTbHO-METONUYECKUE JIMHUU M3YYarOTCS HAa MPOTSIKEHHH JBYX JIET
OoOydYeHHUs B cTapliedl IIKOJIe, €CTECTBEHHO JIOMONHSAS JIPYT Ipyra W IOCTETICHHO HACBIMAsICh
HOBBIMH TCMAMH U pa3jicjiaMu. I[aHHI:Iﬁ KYpC ABJIACTCA HHTCTPATUBHBIM, ITIOCKOJIBKY 06’BGJII/IHSIGT
B cebe coaepkaHHEe HECKOJBKUX MaTeMaTUYeCKUX IUCIHIUIUH: anre0pa, TPUTOHOMETPHS,
MaTeMaTHYeCKUN aHAIN3, TeOpUs MHOXKeCTB U Jp. [Io Mepe Toro kak yuanirecst OBJIaIeBalOT BCE



Oojee IIMPOKMM MaTeMAaTUYECKUM alIaparoM, Yy HHX IOCJIEIOBaTelbHO (QopMmupyeTcs U
COBEPILIEHCTBYETCSI YMEHUE CTPOUTh MATEMATUUYECKYIO MOJIETb PEaTbHOM CUTYallH, TPUMEHSTh
3HaHUS, MMOJyYEHHbIE B Kypce «Aisredpa W Hadajla MaTeMaTHYECKOTO aHaliu3ay, JUIs pelieHus
CaMOCTOSITENIbHO C(HOPMYJIIMPOBAHHOW MaTeMaTHYeCKOW 3ajaud, a 3aTeM HHTEPIpPETHPOBATh
MOJIyYEHHBIH pe3yNbTaT.

CogepxarenbsHO-MeTOIUYECKas TMHUS «Urcna U BRIYUCICHUS» 3aBepiiaeT OpMUPOBAHUE
HABBIKOB MCIIOJIb30BaHUs JICHCTBUTEBHBIX YHCEN, KOTOPOE OBLIO HAYaTO B OCHOBHOM mikosie. B
cTapuieil mkosie oco0oe BHUMaHHUE yjensercs (OPMUPOBAHHMIO MPOYHBIX BBIYUCIUTEIBHBIX
HABBIKOB, BKIIIOYAIOLIMX B ce0S HCIIOJIb30BAHHME PA3IUYHBIX (HOPM 3alUCU JIEHCTBUTEIHBHOTO
YKCJIa, YMEHHUE PALMOHAIBHO BBIMOJHATH ACHCTBUS C HUMH, JENIaTh MNPUKUIKY, OLICHUBATH
pe3ynbraT. OOydaromuecs: IMONTYYalOT HAaBBIKA TPHONMKEHHBIX BBIYUCICHUN, BBITOJHEHUS
JNEHCTBUI ¢ YKCllaMu, 3allUCaHHBIMHM B CTaHAAPTHOW (opMme, UCTIOIb30BaHUS MaTeMaTHUYECKUX
KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BbIPAKCHHM.

Jlunusa «YpaBHEHHS M HEPABEHCTBA» pPEANU3YyeTCAd Ha MPOTSHKEHUH BCEro oOydeHHs B
CTapiiei IIKOJe, TMOCKOJbKY B KaXJOM pas3feie MporpaMMbl IMPEIyCMOTPEHO pelieHue
COOTBETCTBYIOIIUX 3aAa4d. OOy4aromuyecs: OBIaeBal0T Pa3IMYHBIMU METO/IaMHU PEUICHUS LIEIBIX,
paloHaIbHBIX, UPPAIIMOHATBHBIX, TOKA3aTENIbHBIX, TOTaPU(PMUUYECKUX U TPUTOHOMETPUUYECKIX
ypaBHEHUH, HEPABEHCTB M UX CUCTEM. [loydeHHbIe YMEHUS UCIIONB3YIOTCS TIPU MCCIICOBAHUN
(GYHKIMA C TOMOIIBIO MTPOU3BOJHOM, PELICHUU TMPHUKIATHBIX 3a7a4 M 3a/lad Ha HAXO0XKJICHHE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHU QyHKIuU. JlaHHas comepxkaTenbHas IMHUS BKIIOYAET B
cebst Takxke (HopMUPOBAHKUE YMEHUH BBITIOIHATH pacu&Thl IO opMyiiaM, PeoOpa30BaHUs 1IEIbIX,
palroOHATBHBIX, UPPAMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKCHUHM, a TAK)KE BBIPAKCHUM,
COJICpKalINX CTEIEeHW | JorapudMbl. braromaps M3ydeHHIO anreOpamyecKkoro Marepuala
MPOUCXOIUT JallbHEHIIIee Pa3BUTHE aJITOPUTMUYECKOTO U aOCTPAKTHOTO MBILIUICHUS y4alluxcs,
bopMUpPYIOTCS HABBIKM JCIYKTUBHBIX pPacCyKIEHUH, pabOThl C CHUMBOJIBHBIMH (opMamu,
MIPEICTABJICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJIE PABEHCTB W HEPaBEHCTB. AiredOpa
npemiaraeT 3QPEeKTUBHbIE HHCTPYMEHTHI JIJIsl PEIICHUs TPAKTUUECKUX U €CTECTBEHHO-HAYYHBIX
3a/1a4, HarJIAIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

CopnepxarenpHo-MeToau4YecKass JTUHUS «DyHKIMU U TpaduKU» TECHO MeperuieTaeTcs ¢
JIPYTUMU JIMHUSIMHU Kypca, TOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T MTOCJIEIOBATEILHOCTh U3yUEHUS
MaTepuaia. M3yueHue cTeneHHoM, moKa3aTeabHoM!, JorapuMUIecKo U TPUTOHOMETPUUECKUX
GbyHKIMI, UX CBOMCTB U TrpadHUKOB, UCMOIB30BaHNE (PYHKIMHA A pelIeHHs 3a1ad U3 APYTUX
yueOHBIX MPEIMETOB U PEATHLHOM KU3HU TECHO CBA3aHO KaK C MaTEeMaTHYECKUM aHaJIN30M, TaK U
C pelIeHreM ypaBHEHUH U HEpaBeHCTB. [Ipu aToM 60IbIII0€ BHUMAHUE YAEISIeTCs (GOPMUPOBAHHIO
YMEHUS BBIpaXaTh (POpMyJIaMH 3aBUCUMOCTH MEXAY Pa3IUYHBIMU BETUYMHAMH, HCCIIEIOBATH
MoJyuYeHHbIe PYHKIIMH, CTPOUTH UX Tpaduku. Marepual 3Toil coaepKaTeIbHON JIMHUU HalleJIeH
Ha pa3BUTUE YMEHUN U HABBIKOB, MO3BOJISIIOIINX BBIPAaXKaTh 3aBUCUMOCTH MEX1Y BEIMYMHAMU B
paznuyHON (popme: aHATMTHYECKOH, rpadudeckoil U cioBecHOU. Ero m3ydeHune crmocoOCTByeT
Pa3BUTHIO aNTOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIIEHHIO M KOHKPETH3AIWH,
MCIIOJIb30BaHUIO aHAJIOTHH.

ConepxxarenbHast nuHusa «Hadana maTeMaTHyecKOro aHajan3a» MO3BOJISIET CYIIECTBEHHO
pacCHIMPUTh KPYT KaK MAaTeMaTHYECKUX, TaK M TIPUKIAIHBIX 33/1a4, JOCTYITHBIX 00y4JalomuMcs, y
KOTOPBIX TOSIBIIETCS BO3MOXHOCTh MCCIIEAOBATh U CTPOUTH Tpaduku (PYHKIHH, OTIPENesiTh UX
HauOOJbIIME U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTHM U YCKOpEHHs IpoieccoB. JlaHHasi cojep:KaTellbHas JMHUS OTKPBHIBAET HOBbBIE
BO3MOKHOCTH TIOCTPOCHHSI MaTeMAaTHYECKUX MOJCIICH pEabHBIX CUTYyallui, HaXOXXICHUS



HAaWIy4llero pelICHHs B NPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMHYECKHX, 3aladax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTH4YEeCKOTO aHaJM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(opMaTbHO-JIOTUYECKOTO U KPEaTUBHOTO MBIIUICHUS, ()OPMHUPOBAHUIO YMEHUI pacro3HaBaTh
IPOSIBJICHUS] 3aKOHOB MaTeMaTHKU B HayKe, TeXHHKE M HUcKyccTBe. OOyuaromuecs y3HAIOT O
BBIIAIOIIUXCS PE3yJIbTaTaX, [IOJIYYEHHBIX B XO/I€ Pa3BUTHsI MaTEMAaTUKU KaK HAyKH, U UX aBTOpaXx.

CopnepxarenpHO-MeTOAUYECKAs TUHUSA «MHOXECTBa U JIOTMKa» B OCHOBHOM ITIOCBSIIIEHA
3JIEMEHTaM TEOPUU MHOKECTB. TeOpEeTUKO-MHOKECTBEHHbIE IIPEICTABICHNS IPOHU3BIBAIOT BECH
KypC IIKOJBbHON MaTeMaTHKM U IpeylaraloT Haubosiee YHUBEPCAIbHBIA A3bIK, 00bEIUHIOIINI
BCE paslenbl MAaTeMATHKM M €€ IPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MATEMaTUYECKUE
JUCLUIUIMHBL B eauHoe nenoe. Iloaromy BaXXHO 1aTh BO3MOXHOCTH IIKOJBHUKY IOHMMATh
TEOPETUKO-MHOKECTBEHHBIN A3bIK COBPEMEHHOM MaTeMAaTHKHM U HCIOJb30BAaTh €ro s
BBIPAKCHUS CBOUX MBICIICH.

B kypce «Anrebpa u Hauaja MaTeMaTUYECKOTO aHaJIM3a» HMPUCYTCTBYIOT TAKKE OCHOBbI
MaTeMaTHYECKOTO MOJICIIMPOBAHUS, KOTOpBIE MPU3BAaHBI CHOPMHPOBATH HABBIKUA IOCTPOCHUS
MoOJIeJIel peallbHbIX CUTYallUi, UCCIIEJOBAHMSI 3TUX MOJEJIEH ¢ IOMOIIBIO amnmnapara aaredpsl u
MaTEMaTUYECKOT0 aHaJIW3a M WHTEPIpPETAluy IIOJYy4YEHHBIX pe3yibTaToB. Takue 3agaHus
BIJIETEHBl B Ka&XIbli M3 PA3AEIOB IIPOrpaMMBbl, IOCKOJIBKY BECh MaTepHal Kypca IMIUPOKO
MCIIOJIb3YETCS JJIsl pelleHHs IPUKIAIHbIX 3a1ad. [lpu pentennn peaabHbIX IPAKTHUECKUX 3a/1a4
yuyaligecs: — pa3BUBAlOT  HAONIOAATENbHOCTh,  YMEHHE  HAXOOUThb  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HCIOJIb30BATH AHAIOTHIO, 0000LIaTh M KOHKPETH3HPOBATH MpPOOJIEMY.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PELICHUs MNPUKIATHBIX 337ad OpraHus3yercs B
IIpoLIecCe U3YyUYEHUS BCEX TEM Kypca «Airedpa n Hauajga MaTeMaTUYECKOTO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
B yueOHOM IU1aHe Ha M3ydeHue Kypca areOpbl M Hayajl MaTeMaTHYeCcKOro aHalin3a Ha 6a30BOM

ypoOBHE OoTBOJIUTCA 2 Yaca B Henento B 10 kimacce u 3 yaca B Hezenmo B 11 kimacce, Bcero 3a isa
roja ooyuyenus — 170 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia 1 BLIYMCICHHUA

Panmonanbubie uncina. OOBIKHOBEHHBIE U JIECSTUYHBIE JPOOHU, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pELICHUs
IIPUKJIAIHBIX 3a7ja4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHI U pPEaJIbHOM JKU3HH.

JeiicTBuTenpHble yKcaa. PalnyoHalbHble U MppalMOHANbHbIE uncia. Apudmerndeckue
oTepanuu ¢ JACHCTBUTEIbHBIMHU uuciaMu. [IpuOmmkEHHbIe BIYMCICHUS, TIPAaBUIa OKPYTIICHHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Crenenp ¢ nenbiM nokazareneMm. CrannaptHas (gopma 3amucH AEHCTBUTEIbHOIO YHUCIA.
Hcnonb3oBanue mnoaxofismedl (GopMbl 3amMcu  JAEHCTBUTENbHBIX 4YHCEN I pPELIeHUs
IIPAaKTUYECKMX 3a/1a4 U IPECTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypalbHOW cTemeHu. JleficTBus ¢ apudmMeTndaeckumMu
KOPHSIMHM HaTypaJbHON CTEIICHHU.

CuHyC, KOCUHYC U TaHI'€HC YHMCIIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPE0OPA30BAHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPUUECKUE
(bopMyIIBL.

YpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTO1 MHTEPBAJIOB.

Perenue nenbIx U 1poOHO-pallMOHANIBHBIX YPaBHEHUH U HEPAaBEHCTB.

Pemenue uppalvoHaabHbIX YPAaBHEHUN U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

IIpuMeHeHne ypaBHEHMI M HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKHMX 3aJad M 3aJ1ad U3
pa3INYHbBIX 001acTe HAYKN U peallbHOM KHU3HH.

DOyHKIUH U rpaduku

@yHK1M, criocoOs! 3aganus GyHkiuu. ['paduk ynkunu. Bzaumuo o6patHbie pyHKINH.

O6unacTp onpeneneHuss U MHOKeCTBO 3HaueHUN ¢yHkiuu. Hynu ¢ynxnuu. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKIIUH.

CrenenHass (pyHKIMS C HaTypalbHbIM M LI€JbIM Noka3areneM. EE cBolicTBa M rpaduxk.
CaoiicTBa U rpaguK KOpHs N-0M CTENEHHU.

TpuronomeTrpuyeckass OKpPY)KHOCTb, OIpPEJEICHUE TPUTOHOMETPUUECKUX (QYHKIMN
YHCIIOBOI'O apryMEHTA.

Havana maTeMaTH4eCKOro aHaJIu3a

[TocnenoBarenbHOCTH,  CIOCOOBI  3aJaHUSl  IOCIENOBaTeNbHOCTEH. MOHOTOHHBIE
MIOCJIETI0BATEIbHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLIEH I'€OMETPHUECKONW MPOTrpecCHi.
@dopmyna CIOXKHBIX INPOLEHTOB. Mcnonap30BaHME NMPOTPECCUM Ul PELICHHS pEealbHBIX 3a4ad
MIPUKJIIAHOTO XapaKTepa.

MHuoxecTBa H JIOTHKA



MHokecTBO, onepanuu Haj MHoxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O aIrrapara Jis1 ONHMCaHWA PCAJIbHBIX IMPOLCCCOB U HBJ’IGHHﬁ, npu
pELICHUH 3aj1a4 U3 IPYTUX YI€OHBIX IPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia 1 BLIYMCICHHUA

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

CreneHsb ¢ paMmOHAIBHBIM ITOKa3areaeM. CBONWCTBA CTEIICHH.

Jlorapudm uncna. JlecaTHUHbIE U HATYypaJIbHBIC JIOTApH(PMBI.

YpaBHeHusI U HEPaBEeHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

[TpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PALlMIOHAIBHBIM IIOKA3aTEIEM.

[TpriMepbl TPUTOHOMETPUUECKHUX HEPABEHCTB.

Iloka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHUS U HEPABEHCTBA.

CucreMbl JTMHEHHBIX ypaBHEHMH. PemeHue NpuKiIazHbIX 3a1ad C MOMOLIBIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMeHeHNnEe ypaBHEHHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MaTEMAaTHMYECKHUX 3ajad U
3aj1a4y U3 pa3IMuHbIX 00JacTell HAYKU U PeaIbHOM JKU3HU.

DyHKIUHN U ITpaGUKH

Oyukuus. [lepuoguueckue  dynkuuu. IIpomMexXyTku  MOHOTOHHOCTH — (DYHKILIHH.
Maxkcumymbl 1 MMUHUMYMBI (yHkiuu. HauOoinbliee M HauMeHbllee 3HaueHHE (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBONCTBA U IpaQUKH.

[ToxazarenbHas u gorapudmuueckas GyHKIUU, X CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GYHKUIUHN 1711 pellieHHs] ypaBHEHUH U IMHEWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QYHKIUN A7 HCCIEAOBAaHHUs MPOLIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT NP PEUICHUH 3a/1a4 U3 IPYTrUuX Y4eOHBIX IPEIMETOB U PEAIbHOM KU3HU.

Havaja maTeMaTH4eCKOro aHaJIu3a

HenpepsbiBable QpyHKIIMN. MeTOA HHTEPBAIOB JJIs peIlIeHUs] HEPABEHCTB.

[TpousBonHas Gpynkiuu. ['eomerpuueckuii 1 GU3NUECKUl CMBICT POU3BOTHOM.

[TpousBoaHble 31eMeHTapHbIX (QYHKIUI. DOpMyNbl HaXO0XKAECHUS MPOU3BOJHON CYMMBI,
MIPOU3BENICHUS U YaCTHOTO (PYHKLIUH.

[TpumeHeHne MPOU3BOAHOM K UCCIET0BaHUIO (YHKIIUNA HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HanOoJIbIIero 1 HAMMEHBIIETo 3HaYeHUsl (YHKIIMN Ha OTPE3Ke.

[IpumeHeHre MPOU3BOMHOM Al HAXOXACHHUS HAWIY4IIEro pEeUIeHHs B MPHUKIaJHbIX
3ajjauax, AJs OIpeesIeHHsl CKOPOCTH Ipoliecca, 3aJaHHOro (popMyIIoil uiu rpaukoMm.

[TepBooOpaznas. Tabmauia nepBooOpa3HbIX.

Wuterpan, ero reoMeTpuyeckuidi M (Qu3MuecKuil cMbicia. Brpluncienue HHTErpaga 1o
dbopmyne Hetorona—JleniOnuna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne y4yebHoro mpeamera «MaTemaTnka JOJDKHO 00ecredMBaTh JOCTH)KCHHUE Ha
YpOBHE cpelnHero oomero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METalpeIMETHBIX U
MpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE PE3yNbTaThl OCBOCHHUSI IPOrpamMMbl y4eOHOro mpeamera «MaTeMaTukay
XapaKTePU3YIOTCS:

I'paxkranckoe BoCIUTaHUE:

c()OPMUPOBAHHOCTBIO TPAKIAHCKOW TO3HWIIMH OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O WIE€HAa POCCHUHCKOro OOIIECTBa, MPEICTABICHUEM O MaTEMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHM, MpOIEnyp TIpaxkJIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI MU Tp.), YMEHHEM B3aUMOJEHCTBOBATH C COIMAJIBHBIMH HHCTUTYTaMH B
COOTBETCTBUH C UX PYHKIMSIMHU U HA3HAYCHUCM.

[TarpuoTryeckoe BoCIUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IPasKIaHCKON UACHTUYHOCTH, YBOXKEHHUS K MPOLLIIOMY U
HACTOSIIIIEMY POCCUHCKOW MAaTeMAaTHKH, IEHHOCTHBIM OTHOIIEHUEM K JIOCTHUKEHHUSM POCCUUCKHUX
MAaTEMaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTUKEHUN B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUSL:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa; C(HOpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEJIbHOCTBIO YYEHOT0; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYHBOTO OyIYIIETO.

DcTeTudyecKoe BOCIUTAHUE!

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKJIIOUYas JCTETHKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUN, PaCCYXKICHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pPa3IudyHbIX BUJIOB UCKYCCTBA.

dusndeckoe BOCIIUTAHNUE:

c(hOpMUPOBAHHOCTBIO YMEHHUS TMPHUMEHSATh MaTeMaTHYEeCKHWE 3HaHWUA B HHTEpecax
310poBOTO U Oe3omacHoro o0Opas3a >KU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHue, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHH U OTHbIXa, peryispHas (u3ndeckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03J0POBHUTEIHHOU
JIeSITEILHOCTBIO.

TpynoBoe BociuTaHHe:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTH TPYIOJIOOHUS; MHTEPECOM K Pa3IUYHBIM
chepam mpodhecCHOHATBFHON AESITENFHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMH,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyayliel mpodeccun U peaan3oBbIBATh COOCTBEHHbBIE
KU3HCHHBIC IUIAHBI; TOTOBHOCTBIO W CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
camM000pa3oBaHUIO Ha TPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaIIPaBICHHOCTH.

IKOJIOTUUECKOE BOCITUTAHHUE:

c(hOpMUPOBAHHOCTBIO JKOJIOTHYECKON KYJbTYphl, TMOHUMAHHUEM BIHUSHUS COIUATBHO-
SKOHOMHUYECKUX IPOLIECCOB HA COCTOSHUE MNPUPOJHONW U COIMAIBHOW Cpeibl, OCO3HAaHUEM



NI00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOiieM; OpueHTalued Ha  [pUMEHEHHe
MaTeMaTHYECKUX 3HAHWUN Ui pelIeHHs 3a/1ad B O0JIACTH OKPYXKArolled cpeipl, MIIaHUPOBAHUS
IIOCTYIIKOB M OLIEHKHU UX BO3MOKHBIX IOCIEACTBUMN ISl OKPYKAOLIEN CPEJIbI.

L{eHHOCTH HAyYHOTO NTO3HAHUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTUKHU, TOHUMAaHHEM MaTeMaTHYECKOW HayKu Kak c(epsl
YeJIOBEUYECKON JESTENIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIN3ALUY;
OBJIQJICHUEM S13bIKOM MAaTEMATUKHU U MATEMaTUYECKOMN KyIbTYpOIl KaK CPEICTBOM ITO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIISITh IPOEKTHYIO M UCCIEAOBATENIBCKYIO AESITEIbHOCTh UHIMBHUIYaIbHO
U B TpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl y4eOHOTO mpeaMera «MaremaTrukay
XapaKTepU3YIOTCS  OBJAQJECHUEM  YHUBEPCAJIbHBIMU  HO3HAGAMENbHBIMU  OeliCEUsMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — YHUBEPCATbHLIMU — Pe2YaAMUGHbIMU
OelicmeusmMu.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCO8 00yyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;,
npUMeHeHUe 102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHut pabomams ¢ ungopmayueii).

ba3oBble nornueckue NeUCTBUS:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIC NMPU3HAKK MaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIICHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUSI MOHATHUMH;
yCTaHABJIMBATh CYNIECTBEHHBINH MPU3HAK KJIACCU(PHUKAIIMNA, OCHOBAHHS JJIsi 00001IeHNUs
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPUHHUMATH, (POPMYITUPOBATh W MPEOOPA30OBBIBATH CY)KICHHS: YTBEPAUTEIBHBIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;

® BBIBIATH MAaTEeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MMPOTUBOPEUNs B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKIACHUSX; IPEIarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JlefaTh BBIBOJIBI C HCIOJH30BAaHMEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHAYKTHBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® MPOBOJUTH CAMOCTOSTENLHO JOKa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKIACHHUM (TIPSMBbIE
U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

e BbIOMpaTh cnoco® pemieHus y4eOHOM 3aaauu (CpaBHHUBATh HECKOJIBKO BAapUAHTOB
peleHns, BEIOUpaTh HanOoIee MOIXOMANINA ¢ YIETOM CaMOCTOSATEBHO BBIICTICHHBIX
KpUTEPUEB).

Bba3oBbie uccnenoBaTenbckue 1eHCTBUS:

® CMONB30BaTh  BONPOCHI  KaK  MCCIENOBATENbCKUI  MHCTPYMEHT  TO3HAHUS;
dbopMynHUpoBaTh BOMPOCHI, PUKCUPYIOIINE MPOTHBOPEUHE, MPOOIeMy, YCTaHABIHBATH
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK MO3HUIIHUIO,
MHEHHUE;

® TPOBOJIUTH CAMOCTOSITENIFHO CIUIAHWPOBAaHHBIA HOKCIEPUMEHT, HWCCIEAOBAaHUE TI0
YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBeKTa, SIBICHHS, IpoIecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SBICHUSMH, MPOIIECCAMHU;



® CaMOCTOATENHbHO (OopMyaupoBaTh OOOOIIEHHUS W  BBIBOJABI 1O  pe3yjbTaTaM
IPOBEIEHHOIO HAOJIIOJCHUS, UCCIIEAOBAaHMs, OLEHUBATh IOCTOBEPHOCTh MOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

® [IPOrHO3UPOBATH BO3ZMOXKHOE PA3BUTHE MPOIIECCA, a TAKXKE BBIIBUTATH MPEITOIOKCHHS
0 €ro pa3BUTUH B HOBBIX yCIIOBHSX.

Pabora ¢ uapopmarueit:

e BBUIBJIATH AeUUUTH MHPOPMALIMY, TaHHBIX, HEOOXOAUMBIX JJIs1 OTBETa Ha BONPOC U
JUISL pEeUICHHUs 3a1au;

e BpIOMpaTh MH(GOPMALMIO M3 HCTOYHUKOB PpA3JIMYHBIX THUIOB, AaHAJIU3UPOBATbH,
CHCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PAa3IMYHBIX BUAOB U (HopM
IPECTaBICHHUS;

® CTPYKTYpUpPOBaTh HWH(POPMALMIO, TPEACTaBIATE €€ B pa3IuyHbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

® OIICHWBATh HAAEKHOCTH HMH(POPMAIMM 10 CaMOCTOATENBHO CHOPMYINPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMyHUKamueHnvle Oelicmsus, o0ecneyusaiom cQopmuposaHHOCb

COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.

Ob6menue:

e BOCIPUHHMMAThH U (HOPMYIUPOBATH CYXKJEHHUS B COOTBETCTBUU C YCIOBUSIMHU U LEIAMU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIpAXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS TI0 X0y PEIICHHS 33/1a4i, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

e B X0Jie 00CYX/IeHHs 3a7]aBaTh BOIPOCHI IO CYIIECTBY 00CYKAaeMOM TeMBI, TPOOIIEMBI,
pelmaemMoi 3a/1a4n, BICKa3bIBaTh UJCH, HALIEJICHHBIC Ha TOUCK PELICHHUST; COMTOCTABISTh
CBOMU CYXJIEHUS C CY)KICHUSIMHU JAPYTHX YYACTHUKOB JIMAJIOra, OOHAPYKHUBATh pa3jindyue
U CXOJICTBO MO3UIMI; B KOPPEKTHOH (opme (opMymupoBaTh pa3HOIIAcHs, CBOU
BO3PAXKCHHUS;

® TPEICTABIATH PE3YAbTATHI PEIICHUS 3a/1a4d, YKCIIEPUMEHTA, HCCIIEJOBAHUs, TIPOCKTA;
CaMOCTOSITENIFHO BBIOMpATh (pOopMaT BBICTYIUICHHS C YYETOM 3aqad NPE3EHTAUU U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

e [IOHHMMAaTh U UCHOJIb30BATH IPEUMYIIECTBA KOMAaHAHON U HHAMBUIYAIbHON pabOThI IpU
peleHnH y4eOHBIX 3a/1a4; IPUHUMATh 1eJIb COBMECTHOM JesITeIbHOCTH, TJIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paboThl, pacmpenensTbh BHIbI paboT, 1OroBapHBAThCA,
o0cyxJaTh MpoIiecc U pe3yiabTaT paboThl; 000011aTh MHEHHS HECKOJIBKUX JIIOEH;

® y4acTBOBAaTh B IPYIIOBBIX Popmax paboThl (00CyX1eHUsI, 0OMEH MHEHUMN, «MO3TOBBIE
HITYPMBI» U UHBIE); BBIIOJHATH CBOIO YaCTh paOOTHI M KOOPAHMHUPOBATH CBOM JIEHCTBUS
C APYTrUMH WIEHAMH KOMaH[bl; OIIEHUBATh KAYeCTBO CBOET0O BKJIA/a B OOIIUI MPOAYKT
10 KPpUTEPHIM, CHOPMYITMPOBAHHBIM yYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, odecneuugaiom hopmuposanue CMvlci08bix

YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuzanus:

COCTABIIATH IJIaH, AJTOPUTM pELICHHs 3a7aud, BBIOMpPATh CIOCOO pelIeHUs C y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI pEUIeHUH ¢ y4€TOM HOBOM MH(OPMALINU.



CaMOKOHTPOJIb:

® BIAJCTh HABBIKAMH I[I03HABATENBHON pediiekcuu Kak OCO3HAHUS COBEPIIIAEMBIX
JNEUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, WX PE3yJbTAaTOB; BIAJETh CIOCO0aMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpolecca M pe3yibTaTa pPEUICHUS MaTeMaTHYeCKON
3a]a4u;

® MpeABUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPH PELICHUH 33Ja4d, BHOCHUTD
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OICHHUBATL COOTBCTCTBUC PEC3yJIbTaTa LCIU U YCIOBUAM, 06’b$ICHSITB IMIPUIUHBI
JOCTHIKEHHUSI WM HEIOCTHXKEHUS Pe3yJIbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDI

OcBoenue yyebHOro kypca «Aisredpa ¥ Hadanga MaTeMaTHMYECKOrO aHajIu3a» Ha YpPOBHE
cpenHero oduiero o0pa3oBaHuUs JOJDKHO OOecreunBaTh JOCTHXKEHUE CIIETYIOMIUX IPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KUIACC

Yuciia ¥ BbIYMCICHUSA

OnepupoBaTh MOHATHSAMH: PAlMOHAIBHOE M JEHCTBUTEIBHOE YMCIIO, OOBIKHOBEHHAsI U
JecATUYHas ApOOb, IPOLIEHTHI.

BeimonusaTe apudmMeTnueckue onepannu ¢ palioHaIbHBIMU U AEHCTBUTEIbHBIMH YHCIIAMHU.

BoinonuaTe npuOIMKEHHBIE BBIYMCIEHUS, HCIOJIb3Ysl IMpaBuia OKPYIJEHHs, JAenaTh
NPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUH.

OnepupoBaTh HNOHATHAMM: CTENIEHb C LEJbIM IOKa3aTesleM; cTaHaapTHas (Gopma 3amnucu
JeMCTBUTENIBHOTO YKCIa, KOPEHb HAaTYpaJbHON CTENEHH; MCIOJIb30BaTh MOAXOJAIIYIO (OopMy
3anyucy JEHCTBUTENBHBIX YUCEN JUIsl pEIICHUs MPAKTUYECKUX 3a/1a4 U MPEICTABICHUS TaHHBIX.

OnepupoBaTh NOHATHSAMH: CHHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOTO YIJIa; UCIOJIB30BATh
3aMuch MPOU3BOJIBHOTO YIjia yepe3 o0paTHbIe TPUTOHOMETPUYECKHE (PYHKIINU.

YpaBHeHHUs] M HEPABEHCTBA

OnepupoBaTh NOHATUSIMU: TOXAECTBO, YPAaBHEHUE, HEPABEHCTBO; 1I€JIO€, pPalllOHAJIBHOE,
UppaLMOHATIbHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPaBHEHHUE;

BeimonuATe  mpeoOpa3oBaHMs — TPUTOHOMETPUYECKMX  BBIPAKEHUM W pemiarh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BoimonHaTe npeoOpa3oBaHusl LENbIX, PAaMOHATIBHBIX U HUPPAMOHATIbHBIX BBIPAXKEHUHN U
peliaTh OCHOBHBIE TUIIBI LIEIBIX, PAIIMOHATIBHBIX U HPPALMOHATILHBIX YPaBHEHUI U HEPABEHCTB.

ITpuMeHsTh ypaBHEHMsI U HEPABEHCTBA JUISl PELICHHUS MaTeMaTUYEeCKUX 3a/1ad Y 3a1ad U3
pa3INYHBIX 00JIacTe HAYKU U peabHON KU3HH.

MonenvpoBaTh pealbHble CHTyalldd Ha S3bIKE anreOpbl, COCTaBISATh BbIPAXKEHMUS,
YpaBHEHHS, HEPABEHCTBA IO YCIOBUIO 3aJlayM, HCCIIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKUUH U rpaduKu

OnepupoBaTh NOHATHAMU: HYHKIIHS, CTIOCOOBI 3a1aHusT QYHKIIMH, 00JIaCTh ONIPEIeTIeHUS U
MHO’KECTBO 3HaUe€HUN QyHKIUU, rpaPuK GYHKINH, B3aUMHO OOpaTHbIE PYHKIIUH.



OnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTD (PYHKIIMH, HYJIU (PYHKIIHH, TIPOMEKYTKU
3HAKOIOCTOSIHCTBA.

Hcnonb3oBate rpaduky QyHKIMHA U1 pELICHUs] yPaBHEHUH.

Ctpouth W uyuTaTh rpa@uKu JUHEHHON (YHKIHMH, KBaJpaTUYHOW (PYHKIIMH, CTETICHHON
(GYHKIIMY C LEIbIM TOKa3aTEJIEM.

Hcnonws3oBare rpaduku GyHKIUN I MCCICIOBAHUS MPOILECCOB M 3aBHCHUMOCTEH TpuU
peIIeHn 3a/a4 W3 APYruX Y4eOHBIX MPEIMETOB U PEaTbHOW JXKU3HU; BBIpAXKaTh (HOpMylIaMu
3aBUCUMOCTH MEX1Y BEITUYMHAMU.

Hayana maTemMaTHueckoro aHajaimsa

OmnepupoBaTh MOHATUSAMH: IOCIEI0BATEIBLHOCTD, apu(METHUECKass U T'€OMETPHUYECKass
IIPOrPECCUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaIOIIasi FeOMETpUUYECcKas Mporpeccus, cymma
0ecKOHEYHO YOBIBAIOIIEH reOMEeTPUUYECKON MTPOrPEeCcCUu.

3a/1aBaTh NOCIIEI0BATEIbHOCTH PAa3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA IOCIEA0BATENBHOCTEN M MPOrPECCHil JJIsl pEeleHUsl peabHbIX
3a/1a4y IPUKJIaJHOTO Xapakrepa.

MHo:xecTBa M JIOTHKA

OrniepupoBaTh NOHITHSIMU: MHOXKECTBO, ONIEpAIIUU HaJl MHOYKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapaT JUlsl ONUCaHMs pealibHbIX MPOLIECCOB
U SIBJICHU, IPU PEILICHUU 3aa4 U3 JPYTUX y4eOHBIX MPEIMETOB.

OnepupoBaTh NOHATUAMU: ONPENEICHUE, TEOPEMA, CIIEICTBUE, TOKA3ATEIIbCTBO.

11 KJIACC

Yuciia 41 BbIYUCICHUA

OnepupoBaTb MNOHATHSMM: HATypaJbHOE, L€JI0€ YHUCIO; HCIONb30BaTh IPU3HAKU
JIEITMMOCTH LIEJIBIX YMCEN, Pa3JIOKEHUE YHUCIIA HA TIPOCThIE MHOKUTEIM Il pELICHUS 3a]1a4.

OnepupoBaTh MOHSATHEM: CTEIIEHD C PAllMOHAILHBIM [TOKA3aTEJIEM.

OnepupoBaTh MOHATUAMHU: JIoTapu(M YUCIIA, TeCATUYHBIE U HATYpaJbHbIC JJOTapU(MBI.

YpaBHeHHUs M HEPABEHCTBA

[IpumeHsTh CBOWCTBAa CTENEHM JJs IPeoOpa3OBaHUs BBIPAKEHUH; ONEpUPOBATH
MOHATUSMH: ITOKA3aTEIBHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI TIOKA3aTEIbHBIX
YPaBHEHUH U HEPABEHCTB.

BeimonHATe npeoOpa3oBaHUs BBIPAKEHHM, COAEpXkKALIUX JOrapu(Mmbl; ONEpPUPOBATH
HNOHATUSIMM:  JIOTapU(PMHUUECKOE YpaBHEHHME U HEPABEHCTBO; pELIaTh OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX YpaBHEHUI U HEPaBEHCTB.

Haxoauts pemienus NpocTeUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHENHBIX YPAaBHEHUHN M €€ pEIICHUE; UCII0JIb30BATh
CHUCTEMY JINHEVHBIX YPAaBHEHUM IS PEIICHUS MPAKTUYECKUX 3a]1a4.

Haxonuts pemenns npocTenmmnx CUCTEM U COBOKYITHOCTEM PallMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB.

MogenupoBaTh peajbHble CHUTYyallMd Ha S3bIKE ajreOpbl, COCTABIATH BBIPAKCHMS,
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCIOBHIO 3aJ1a4M, UCCIIEI0BATh IOCTPOCHHBIE MOJIETH C
HCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DOyHKUUH U rPpaduKu



OnepupoBaTb MOHATUAMM: IepUOANYEcKas (QYHKIHSA, NPOMEXKYTKM MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIMH, HauOOJbIllee U HAUMEHbIIee 3HA4eHUs (YHKIHUU Ha
IPOMEXYTKE; UCTIONB30BATh MX JJISl UCCIIEOBaHUS (DYHKIIUH, 3alaHHON rpadukom.

OnepupoBaTb  MOHATUAMHU:  IpaUKH  IIOKa3aTeIbHOW,  JIorapupMuUUYecKod U
TPUTOHOMETPUUYECKUX (PYHKIMI; n300pakaTh UX Ha KOOPIAUHATHOM IUIOCKOCTH U HUCIOJIb30BATh
JUISL PeLICHUs] yPAaBHEHUH 1 HEPABEHCTB.

N300paxxaTh Ha KOOPIMHATHOM IUIOCKOCTH TpapuKd JUHEWHBIX YpaBHEHUH W
UCIOJIb30BaTh UX JJIsl PEILICHHs] CUCTEMbI IMHEHHBIX YpaBHEHHH.

Hcnonb3oBate rpaguku (QyHKUMN A7 MCCIEIOBAHUS IPOLECCOB M 3aBUCUMOCTEH M3
JIPYTruX y4eOHBIX JUCHUIUINH.

Hauana maTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh NOHATUSAMU: HENPepbIBHAs QYHKLNSA; IPOU3BOIHAS (DYHKIMH; UCTIOIb30BATh
reoMeTpUYecKui 1 (pU3MYEeCKUi CMBICI TPOU3BOAHOM Ul peleHus 3a1ay.

Haxoaute mpom3BOAHBIE 3JEMEHTApHBIX (DYHKIHMHA, BBIYHACIATH NPOU3BOAHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonb30BaTh NPOMU3BOJAHYIO JJIs  HCcieloBaHMA (YHKIMM Ha MOHOTOHHOCTh U
9KCTPEMYMBI, IPUMEHATh PE3YyJIbTAThl UCCIIEAOBAHUS K IIOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTe MPOM3BOAHYIO JUISI HAXOXKACHUS HAWIYUYIIETO PEIICHHs B NMPUKIAJHBIX, B
TOM YHCJI€ COIMATBHO-3KOHOMUYECKHX, 3a/1auaX.

OnepupoBaTh MOHATUSAMH: MEPBOOOpa3Has U UHTErpai; MOHUMAaThb F€OMETPUYECKHH U
(bu3uyeckuii CMbICI UHTErpaa.

Haxomute mepBooOpa3Hble 3J€MEHTApHBIX (PYHKIUI; BBIYUCIATH MHTETpal Mo (popmyre
Herorona—Jleitbnuna.

Pemate npuknasHele 3a1a4d, B TOM YUCIIE COLMATbHO-3KOHOMUYECKOIO U (PU3UYECKOTIO
XapakTepa, CpeICTBaMH MaTeMaTHYECKOT0 aHaIN3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakruuyeckue
n/n | NporpaMmsl Bcero o0pa3oBarte/ibHbIE
padoThI padoTshI
pecypcsbl
. MIjO)KeCTBa paI_II/IOHaJ'IBHII:IX u y . Butmorexa LIOK
€HCTBUTENBHBIX uncen. PalmonaibHbie
A t https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
2 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 5 bu6nmorexa LIOK
HoKaszaresieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—0 CTETICHU. 18 1 Bbu6moreka [JOK
HppanmoHaibHble ypaBHEHHUS 1 HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopMyIbI TPUTOHOMETPUH. bubmuoteka [IOK
4 22 1
TpuronomeTpudeckie ypaBHEHUs https://m.edsoo.ru/1568aba3
5 [TocnenoBarenbHOCTH U MIPOTPECCUH 5 bubmmorexa LIOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 3 1 bubmnoreka IIOK
3HAHUHI https://m.edsoo.ru/1568aba3
OBLIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME



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

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
KonTpoabubie IlpakTuueckue
n/n  mporpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
. ETCHGHL c paHHZ)HaJ'ILHLIM I¥01<asaTeJIeM. o . BuGmorexa LOK
okazarenbHas pynkuus. [lokazarenpHbie https://m.edsoo.ru/fl1cAafd
YpaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKITHSA. bubnuorexa [JOK
2 12
Jlorapumuueckre ypaBHEHHS U HEPABCHCTBA https://m.edsoo.ru/f11c4afd
Tpuronomerpuieckne GyHKIUU U UX bubnnorexa [HOK
3 9 1
rpaduku. TpuroHoMeTprueckre HepaBeHCTBA https://m.edsoo.ru/f11c4afd
bu6mmoreka [JOK
4 IT T i 24 1
pousBojHas. [IpuMeHeHne Npon3BOaHON https.//m.edsoo.ru/fl1cAafd
5 Huterpan u ero npuMeHeHUsI 9 bubmmoreia LIOK
P P https://m.edsoo.ru/f11c4afd
bu6mmoreka [IOK
6 C i 12 1
VICTEMPI YPABHEHIH https://m.edsoo.ru/f11c4afd
7 HatypanbHble U 11enble yncia 6 Bubmiorexa LIOK
P i https://m.edsoo.ru/f11c4afd
8 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIH 18 9 bu6mmorexa [IOK
3HAHUH https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10
i 102 6 0

[TPOI'PAMME



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
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne Tema ypoka KoauuyecTBo yacoB Jara uzyyenust teKTpoHHbIE MH(POBHIE
n/m KonTpoas- Hpakru-  Jlaan = ®akr o0pazoBaTe/bHbIE pecypehl
Bceero HbIE qecKHe
paboTsI padoTsl
1 MHOeCTBO, ONepalu HaJ MHOXecTBaMu. [{lnarpaMmmabl 1 bu6mmoreka [IOK
Diinepa—Benna https://m.edsoo.ru/746d5dce
Panmonaneubie yncia. OOBIKHOBEHHBIC U JICCATUYHBIC POOH, bu6mmoreka [IOK
2 1
HPOLICHTHI, 0ECKOHEYHBIC TIEPHOIUICCKUE POOH https://m.edso0.ru/be888093
3 ApudmeTndeckre onepanuu ¢ paioHaIbHbIMU YHCIIAMHU, 1 bubnnoreka [JOK
peoOpa30BaHus YUCIIOBBIX BHIPAKCHUIN https://m.edsoo.ru/4d7f95fe
4 [Tpumenenue apobeli U MPOIEHTOB AJIs PEIICHUS MPUKIIATHBIX 1 bubnnoreka [JOK
3aJa4 U3 Pa3IUYHbIX OTPACICH 3HAHMI U pealbHON KU3HU https://m.edsoo.ru/44dd1046
5 [Ipumenenue nqpobeit ¥ TPOLUEHTOB JUIsl pEIIeHUs TPUKIIAIHBIX 1 bubnnorexka [JOK
3aJ1a4 U3 Pa3IUYHBIX OTpAC/ieH 3HAHUI U peabHON KU3HU https://m.edsoo.ru/d99d8c74
6 JenicTBuTenbHble yncia. PaninonanbHble U HPPALMOHAIIBHBIE 1 bubnuoreka [IOK
qucia https://m.edsoo.ru/2f36a36f
7 ApudmeTndeckre onepaluu ¢ 1eHCTBUTEIbHBIMU YNCITaAMU 1 Bubmiorexa LIOK
https://m.edsoo.ru/a97a12d9
8 [IpubnuxEHHBIE BEIYUCIIECHUS, IPABUIIA OKPYTIICHUS, IPUKHIKA 1 bubnnorexka [JOK
U OIICHKA pe3yJIbTaTa BEIYMCIICHUI https://m.edsoo.ru/cb723fbd
9 ToxaecTBa U TOKIECTBEHHBIE TPEOOpa3OBaAHUS 1 bubmorexa HOK
https://m.edsoo.ru/3a23ac15
bubmuorexa [JOK
10 ¥PABHEHIIC, KOPCHE ypaBHCHI . https://m.edsoo.ru/11ac68be
11 HepaBeHcTBO, pelieHre HEpaBeHCTBa 1 Bubmiorexa LIOK
’ https://m.edsoo.ru/50bdf26d
12 Mero HHTEPBAJIOB 1 https://m.edso0.ru/775f5d99



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
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99

Penienue nensix u ApoOHO-PAIMOHANBHBIX YPaBHEHUH 1

bubmuorexa [JOK

13 HCPABEHCTB https://m.edsoo.ru/6ec7al07
KonTponpHas padora o Teme "MHOXKeECTBa palliOHATBLHBIX U
14 ;[eﬁCTI;HTeJILHEIX gycell. PanmuoHaabpHbBIE ypaI:];HLCIHI/ISI u bubmorexa HOK
. https://m.edso0.ru/1914a389
HEPABEHCTB
15 dyHKUA, criocoObl 3aanus GyHkiuu. BzaumHo oOpaTHbIe bubmuorexa [JOK
byHKIMH https://m.edsoo.ru/226eeabf
['paduk kuuu. O65acTh ONpeeseH sl © MHOXXECTBO
16 BIEa‘f)eHI/IIgI) ?yimnn Hynu Q)yle(uII[/H/I. [TpomexyTku Bubmiorexa LIOK
https://m.edsoo.ru/763e75ee
3HAKOMOCTOSIHCTBA
. N bu6mmorexa [IOK
17 Herusie i ueCribie dymkin https://m.edsoo.ru/ff4564ad
Crernens ¢ nensiM nokasarenem. CrangaptHas hopma 3anucu bubnnoreka [JOK
18 .
IIEUCTBUTEIBLHOIO YKCIIa https://m.eds00.ru/66446d3e
Hcnonk3oBanue noaxofsiei (opMbl 3aITUCH JIeHCTBUTENBHBIX
19 Yyucen A pemeHH;fl npif:;ime::bxpfx 3a/1a4 u HpiHCTaBHeHHH Bubmiorexa LIOK
https://m.edsoo.ru/6eadc6fl
TTAHHBIX
20 Crenennast GyHKIHS C HATYPAJTBbHBIM U TIEJIBIM TTOKa3aTesneM. Eé bubnuoteka [JOK
CBOMCTBa M rpaduk https://m.edsoo0.ru/3f25a047
21 ApudmeTnueckuii KOpeHb HaTypalbHON CTEEHH Brbmiorexa LIOK
https://m.edsoo.ru/d82c36d4
22 Apudmerndeckuii KOpeHb HaTYPaJIbHON CTENICHH bubamorexa IOK
https://m.edsoo.ru/fe7fc4db
23 CBoiicTBa apu(h)METHUECKOTO KOPHS HATYPAIBHOM CTETICHN Bubmiorexa LIOK
https://m.edso0.ru/d0f0b260
24 CaoiicTBa apu(PMETUYECKOTO KOPHS HATypaJIbHOM CTENEeHU Bubmorexa IOK
https://m.eds00.ru/c3389865
25 CoiicTBa apu()METUIECKOTO KOPHS HATYpPaIIbHOM CTETICHH https://m.edsoo.ru/444c4b9c



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
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c

bubmuorexa [JOK

26 JeiicTBus ¢ apupMeTHIECKUMHU KOPHAMH N—O0ii CTeneHn httos://m.eds00.ru/54b815c5
27 JeiicTBus ¢ apupMeTHIECKUMHU KOPHAMH N—O0ii CTeneHn Bubmorexa LIOK
https://m.edso0.ru/83105a0e
28 HeticTBus ¢ apuMeTHUIECKUMU KOPHSAMHU N—OU CTEIICHU Bubmiorexa LIOK
https://m.edsoo.ru/2ablc7bc
29 JeiicTBus ¢ apupMeTHIECKUMHU KOPHAMH N—O0ii CTETIeHN Bubmiorexa LIOK
https://m.edsoo.ru/eacb053c
30 JeiicTBus ¢ apupMeTHIECKUMHU KOPHIMH N—O0i CTETIeHN Bubmiorexa LIOK
https://m.edsoo.ru/8a5adas1
31 Penienune uppanmoHanbHbIX ypaBHEHUH U HEPABEHCTB BH6JI_HOTeKa Hox
https://m.edso0.ru/69106ae7
32 Pemenne uppannoHaibHbIX YpaBHEHUN U HEPABEHCTB Bubmiorexa LIOK
https://m.edso0.ru/9362fead
33 Pemenne nppanmoHanbHBIX ypaBHEHUH 1 HEPABEHCTB Brbmiorexa LIOK
https://m.edso0.ru/78d9b391
34 Penienune uppanmoHanbHbIX YpaBHEHUH U HEPABEHCTB BH6H_HOTeKa LoK
https://m.edsoo.ru/de7ca33e
35 Pemenne nppaninoOHAIBHBIX YPaBHEHU U HEPABEHCTB Brbmiorexa LIOK
https://m.edsoo.ru/87e5e52d
bubnuoreka [IOK
36 CoiicTBa u rpaduk KOpHS N-0if cTeTIeHN https://m.e dsg).ru Jeb0CC5e3
bubnuorexa [IOK
37 CoiicTBa u rpaduk KOpHs N-0if cTeneHu httos://m.e dsi.ru /56296905
38 KonTponbhas pabota no teme "Apudmernyeckuit KopeHb N—oit bubnnorexka [JOK
crerneHu. MppalroHaibHble YpaBHEHUS M HEpaBeHCTBA" https://m.edsoo.ru/f13af630
39 CuHyc, KOCHHYC ¥ TAaHT€HC YUCJIOBOTO apryMEHTa Bubmorexa IOK

https://m.edso0.ru/5f605ed0



https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/2ab1c7bc
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bubmuorexa [JOK

40 CuHyC, KOCUHYC U TAaHT'€HC YHCIIOBOI'O apryMEHTa 1 httos://m.edso0.ru/ecof4d78
41 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC YUCJIOBOTO apIyMeHTa 1 Bubmorexa LIOK
https://m.edsoo.ru/b8f5d49a
42 ApKCHHYC, apKKOCHHYC U apKTaHTCHC YHCIOBOTO apryMeHTa 1 bubamorexa LIOK
https://m.edsoo.ru/f1ff9220
43 Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEJICIICHNE 1 bubnnorexa [HOK
TPUTOHOMETPUYECKUX (DYHKIUI YHCIOBOTO apryMeHTa https://m.edsoo.ru/6df195a0
44 Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEJICIICHNE 1 bubnnorexa [JOK
TPUTOHOMETPUYECKUX (DYHKIUI YHCIOBOTO apryMeHTa https://m.eds00.ru/6b61c578
45 OCHOBHBIC TPUTOHOMETPUYECKUE (POPMYITBI 1 https://m.edsoo.ru/6ed2b3ba
46 OCHOBHbBIE TPUTOHOMETPUIECKUE (HOPMYITBI 1 https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIEC TPUTOHOMETPUYECKUE (POPMYITBI 1 https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1 BH6H_HOTeKa LoK
https://m.edsoo.ru/12d1413c
49 [IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKEHU I 1 https://m.edsoo.ru/e248c5fc
50 [IpeoOpa3oBaHye TPUTOHOMETPUIECKIX BBIPAKEHUH 1 https://m.edsoo.ru/09ba5b3d
51 [IpeoOpa3zoBaHue TPUTOHOMETPUICCKUX BBIPAKCHUIN 1 https://m.edsoo0.ru/1f4655da
52 [IpeoOpa3zoBaHue TPUTOHOMETPUICCKUX BBIPAKCHU I 1 https://m.edso0.ru/76ce9958
53 [IpeobpazoBanue TPUTOHOMETPHUUECKUX BBIPAKEHUIH 1 https://m.edsoo.ru/8fa598b5
54 PerieHrie TPUrOHOMETPUYECKUX YPaBHEHU I 1 https://m.edsoo.ru/6baefe19
55 Penienne TpUroHOMETPUUECKUX YPAaBHEHHI 1 https://m.edsoo.ru/a1f8d141
56 PerieHrie TPUrOHOMETPUYECKUX YPaBHEHU I 1 https://m.edso0.ru/65a0f2d0
57 PerieHrie TPUrOHOMETPUYECKUX YPaBHEHU I 1 https://m.edso0.ru/0d8a770d
58 Penienne TpUroHOMETPUUECKUX YPAaBHEHHH 1 https://m.edsoo.ru/cec28774
59 Perrenue TpUrOHOMETPHUYCCKUX YPaBHEHUI 1 https://m.edsoo.ru/e6eec650



https://m.edsoo.ru/ec9f4d78
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O606menne no Temam "OCHOBHBIE TPUTOHOMETPHUYECKHUE

bubmuorexa [JOK

60 .T "/B i 1
dopmyinbl. Tpuronomerpudeckue ypaBHenus'/Beepoccuiickas https://m.edsoo.ru/aeddacac
npoBepoyHas pabora
o I;OHT(I:OEBIZ@.&I paSCOKTaeno ZeMZ "CD(')'?];/IC};HL(I) :fﬂf:);aOMeTpI/II/I. . Butmorexa LIOK
HUTOHOMETPUYCCKU BHCHHSI uiickas
P P P P https://m.eds00.ru/b4628228
npoBepoyHas pabora
A .
62 | Tencmsosmme mporpesomsom peewmn poummen sz |1 b orera LIOK
POrP P P A https://m.eds00.ru/d36669f8
MIPHUKIIATHOTO XapaKTepa
63 beckoneuHo yObIBaromias reomerpuueckas nporpeccusi. Cymma 1 bubmmoreka [IOK
0eCKOHEYHO yOBIBAIOIIEH FreOMETPUIECKOM POTrPECCUn https://m.edsoo.ru/1cbf72b1
bu6mmoreka [IOK
64 ) 1
OPMYIIa CHOMHBIX HIPOUCHTOB https://m.edsoo.ru/538fc437
bu6mmoreka [IOK
65 o 1
OPMYIIa CHOMHBIX TIPOUCHTOB https://m.edsoo.ru/c2627eca
66 O06o0011eHne, cucTeMaTu3alus 3HaHU| 3a Kypc aiareOopsl U Havas 1 bubnuoreka [IOK
MaTeMaTHuecKoro aHanmsa 10 kiracca https://m.edso0.ru/33e6629¢
bu6mmoreka [IOK
67 4 0 1
TOTOBAT ROMIPOILHA pabota https://m.edsoo.ru/188bbf6c
68 O06o001eHne, cucTeMaTr3aIus 3HaHUH 3a Kypce anreOpbl 1 Havaml 1 bubnuotexa [JOK
MaTeMaTHuecKoro ananusa 10 Kiracca https://m.edsoo.ru/49f1b827
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/ae44ac4c
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11 KJIACC

KoauvecTBo 4yacoB

Ne Tema ypoKa Jarta DJIeKTPOHHBIE HU(POBLIE
n/n Bcero Konrpoab- | IIpakruyec- U3yYeHUst o0pa3oBaTesibHbIE PeCYpChl
Hble pa0oThl | KHe PadoThI
1 Crenens ¢ pallMOHAJIbHBIM MOKa3aTeIeM 1 bubmorexa HOK
https://m.edso0.ru/a52939b3

2 CBoiicTBa CTENECHH 1 https://m.edsoo.ru/ff601408

3 [Ipeobpa3oBanue BbIpaXkeHU, coaepKaluX 1 bubmumoreka [IOK
palroHaIbHbIC CTCIICHH https://m.edsoo.ru/3d87e248

4 [IpeoOpa3zoBaHue BRIPOKECHUIL, COIEPIKAIINX 1 bubnuoreka LIOK
palroHaIbHbIC CTCIICHH https://m.edso0.ru/343c6b64

5 [IpeoOpa3zoBaHue BRIPOKCHUIT, COIEPIKAIINX 1 bubnuoreka LIOK
panroHaIbHBIC CTEIICHH https://m.edso0.ru/4064d354

6 [Toka3arenpHble ypaBHEHUS 1 HEPABCHCTBA 1 https://m.edsoo.ru/be76320c

7 [TokazaTenbHBIC ypaBHEHUS 1 HEPABEHCTBA 1 https://m.edso0.ru/3d408009

8 [Toka3arenpHble ypaBHEHHUS 1 HEPABCHCTBA 1 https://m.edsoo.ru/bd5ff0ec

9 [Toka3arenpHble YypaBHEHHUS 1 HEPABCHCTBA 1 https://m.edsoo.ru/cebf10c6

10 [TokazaTenbHbIE ypaBHEHHS 1 HEPABEHCTBA 1 https://m.edsoo.ru/536de727

11 IMoka3arenpHast GyHKIMS, €€ CBOMCTBA M rpauK 1 https://m.edso0.ru/85bc8132
KonrtponsHas padora no reme "Creness ¢

12 panroHaIbHBIM MoKa3areneM. [lokazarenpHas 1 1 bubnnoreka [JOK
¢byuknus. [TokazarenbHble ypaBHEHUS U https://m.edsoo.ru/58e8e2f2
HepaBeHCTBA"

13 Jlorapugm umncna 1 https://m.edsoo.ru/3e323004

14 JlecaTHUHBIE U HATYpalIbHBIE JIOTapr(pMbI 1 https://m.edsoo.ru/lea72162

15 [TpeoOpa3zoBanue BbIpaXeHH, CoepKaluX 1 bubnnorexka [JOK
sorapumMbl https://m.edsoo.ru/da48154c
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[IpeoOpazoBanme BeIpaKEHUH, COIEPIKAIINX bubnmuorexa [JOK
16 1

J0rapuQMbl https://m.edsoo.ru/4beffO3b

[IpeoOpazoBanue BeIpaKEHUH, COIEPIKAIINX bubmuorexa [JOK
17 1

J0rapuQMbl https://m.edsoo.ru/fe189f2d

[IpeobpazoBanue BeIpaxXeHUU, COECPKAIINX bubnmoreka [JOK
18 1

aorapumMbl https://m.edsoo.ru/fadb8aa5
19 JlorapudmMuuecKue ypaBHEHHUS U HEPABECHCTBA 1 https://m.edsoo.ru/3034724e
20 Jlorapupmuueckre ypaBHEHHS U HEPABEHCTBA 1 https://m.edsoo0.ru/712ac2d9
21 Jlorapumuueckre ypaBHEHHS 1 HEPABSHCTBA 1 https://m.edso0.ru/9e3f4bc9
22 Jlorapumuueckre ypaBHEHHS U HEPABEHCTBA 1 https://m.edsoo.ru/15bclcfb
23 Jlorapupmuueckas GyHKIMs, e€ CBOUCTBA U rpaprK 1 https://m.edsoo.ru/d68bbe9d
24 Jlorapudmuueckas GyHKIHsI, €€ CBOWCTBA U rpauK 1 https://m.edso00.ru/9d102051
o5 Tpuronomerpudeckue GyHKIUHU, UX CBOICTBA U 1 bubnnorexa [HOK

rpaduku https://m.edsoo.ru/beeff646
26 Tpuronomerpuueckue GyHKIMH, UX CBONCTBA U 1 bubnnoreka [JOK

rpaduku https://m.edso0.ru/d2e4601b

Tpuronomerpuyeckue GyHKIUHU, UX CBOICTBA U bubnuoreka [IOK
27 1

rpaduku https://m.edsoo.ru/ba9da96d
08 Tpuronomerpuueckue GyHKIMH, UX CBONCTBA U 1 bubnnoreka [JOK

rpaduku https://m.edsoo.ru/24ab3c53
29 [Ipumepbl TPUTOHOMETPHUYESCKUX HEPABEHCTB 1 https://m.edso0.ru/5272b9al
30 [IpumMepb! TPUTOHOMETPHUUECKUX HEPABEHCTB 1 https://m.eds00.ru/0c837397
31 [IpuMepbl TPUTOHOMETPHUYESCKUX HEPABEHCTB 1 https://m.edsoo.ru/e6e1901f
32 [IpumMepb! TPUTOHOMETPHUUECKUX HEPABEHCTB 1 https://m.eds00.ru/0f903c75

KonTtponbhas padora no Teme "Jlorapudpmuueckas
33 ¢dbyuknus. Jlorapudmudeckue ypaBHeHUS U 1 bubnmoreka [JOK

HepaBeHcTBa. TpuroHoMmeTpuieckrue QyHKIIUN | UX
rpaduxu. Tpuronomerpudeckne HepaBeHCTBA"

https://m.edso0.ru/10130727
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34 HenpepoiBabIe QyHKITHH 1 https://m.edsoo.ru/403bfb0d
35 Metoa HHTEPBAIIOB IS PCIICHHS HEPABEHCTB 1 https://m.edsoo.ru/6db0b423
36 Meto HHTEPBAJIOB ISl PEILICHHS HEPABCHCTB 1 https://m.edsoo.ru/Oadbcelb
37 [MpousBoaHas GyHKIIHH 1 https://m.edsoo.ru/0731ad3d
38 [MpousBoanas GpyHKIKUK 1 https://m.edso0.ru/723dd608
39 FCOMeTqueSKHﬁ # usmriccKuit cMbiCa 1 https://m.edsoo.ru/6c8d36ff

POU3BOIHON
40 FeOMeTqueSKHﬁ u uswriccKuit cMbiCa 1 https://m.edsoo.ru/a413eca9

HPOU3BOAHON
41 [Tpou3BOAHBIC IIEMEHTAPHBIX (PYHKIHIA 1 https://m.edsoo.ru/c7550e5f
42 [Tpou3BoAHBIE 3JIEMEHTAPHBIX (DYHKIIUI 1 https://m.edsoo.ru/14ab3cdb
43 [Ipon3BoHasA cymMMBI, IPOU3BEACHMS, YACTHOTO 1 bubnnorexa [HOK

byHKIHIA https://m.edsoo0.ru/c12a0552
44 [Ipon3BoiHast CyMMBI, IPOU3BEACHMS, YACTHOTO 1 bubnnoreka [JOK

byHKIHI https://m.edso0.ru/d598f201
45 [IpousBoaHas CyMMBI, IPOU3BEICHHS, YACTHOTO 1 bubmmnoreka LIOK

byHK M https://m.edsoo.ru/1de34d4d
46 HpI/IMCHf?HI/Ie MIPOU3BOJIHOM K MCCIIEI0BAaHUIO 1 bubnnoreka [JOK

(GYHKIMI T HA MOHOTOHHOCTD U KCTPEMYMBI https://m.edsoo.ru/17af2df9
47 [IpumeHneHue Mpou3BOIHON K HCCIIEI0BAHUIO 1 bubnnoreka [JOK

(GYHKIMIT HA MOHOTOHHOCTD U 9KCTPEMYMBbI https://m.edsoo.ru/a8ca5ad4
48 HpI/IMeHE:HI/Ie IIPOU3BOJHON K UCCIIEIOBAHUIO 1 bubmuorexa [IOK

(GyHKUIMH HA MOHOTOHHOCTD U AKCTPEMYMBI https://m.edsoo.ru/0b411edd
49 IIpuMeHeHne MPON3BOHON K UCCIIET0BAHUIO 1 bubnnorexka [JOK

(GyHKUIMH HA MOHOTOHHOCTD U AKCTPEMYMBI https://m.edsoo.ru/cafObd2f
50 Haxoxmenrne HanOobIIero 1 HAMMEHBIIIETO 1 bu6mmorexa [IOK

3HaueHusl QYHKIUU HAa OTPE3Ke

https://m.edsoo.ru/fac78f05
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Haxoxnenne HanOOJIbIIETO ¥ HAUMEHBIIIETO bu6mmoreka [IOK
51
3Ha4YeHUs GYHKIUU Ha OTPE3KE https://m.edsoo.ru/fb6a8acf
Haxoxnenue HanOoOJIbIIEr0 1 HAUMEHBIIETO bu6mmoreka [IOK
52
3Ha4YeHUs GYHKIUU Ha OTPE3KE https://m.edsoo.ru/cffcb7e5
53 HaxosxneHre HanOoIbIIIero ¥ HAMMEHBIIICTO bubmuorexa [JOK
3Ha4eHMs QYHKIMU HA OTPE3KE https://m.eds00.ru/d9469916
54 Haxoxnenue HanOOJIBIIIETO ¥ HAUMEHBIIIETO bu6mmoreka [IOK
3Ha4YeHus GYHKIUU Ha OTPE3KE https://m.edsoo.ru/ad15000e
Haxoxnenne HauOoJbIIero 1 HAUMEHBLIETO bubnuoreka [IOK
55
3Ha4YeHUs QYHKIIMU HA OTPE3KE https://m.edsoo.ru/86adcbfd
[IprMeHeHne MPON3BOIHOM JI HAXOXKICHUS
HaWJIy4dlIero PEeeHHs B IPUKIaJAHbIX 3aa4ax, A bubnnorexa [HOK
56
OIPEICTICHUS] CKOPOCTH IpoIiecca, 3aIaHHOTO https://m.eds00.ru/13205d80
dbopmymnoit unu rpadpukom
57 KonTponsnas pabora no Teme "IIpousBogHas. bubnnorexka [JOK
[MpumeneHue pou3BoaHON" https://m.edsoo.ru/f8ed5f99
58 [TepBooOpaznas. Tabnuma nepBooOpa3HbIX https://m.edsoo.ru/d777edf8
59 [TepBooOpa3uas. Tabnuia nepBooOpa3HbIX https://m.eds00.ru/30c3697b
60 WuTerpain, reoMeTpuuecKkuil 1 (GU3NYECKUi CMBICI bubnuoreka [IOK
UHTEerpaia https://m.eds00.ru/391272c9
61 WNuTerpain, reoMeTpuueckuil 1 GU3NYECKUN CMBICI bubnuoreka [IOK
UHTErpaia https://m.edso0.ru/d359fb5f
62 WuTerpain, reomeTpuyeckuil 1 GU3NIECKUI CMBICI bubnnorexka [JOK
UHTEerpaia https://m.edso0.ru/07eb464b
63 Brruucnenue unrerpaina no gpopmyie bubnuorexa [IOK
Herorona—IJleiiouuna https://m.edso0.ru/b9b225c3
64 Brruucnenue nunrerpana no gpopmyie bubnuorexa [IOK

Herorona—Jleiibaumna

https://m.edsoo.ru/b800deb4
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65 Brruucnenne uHTETpana no Gopmyie bubnmuorexa [JOK
Herorona—IJleitbnuna https://m.edsoo.ru/f5eed075
66 Breruucnenne uHTEerpana no Gopmyie bubmuorexa [JOK
Herorona—IJleitbnuna https://m.edsoo.ru/41da431a
67 CucTeMbl IMHCHHBIX YPaBHEHU I https://m.edso0.ru/b648235a
68 CucTeMbl THHEHHBIX YPaBHEHUI https://m.edsoo.ru/5ab83864
69 Pewienne npukiiagHbIxX 3a1a4 ¢ IOMOLIBIO CUCTEMBI bubmuorexa [IOK
JIMHEHHBIX YpaBHEHUH https://m.edsoo.ru/a4d65ee5
70 Pemenue npuknaaHbIX 3aa4 ¢ HOMOIIbIO CUCTEMBbI bubnnorexa [HOK
JIMHEHHBIX YpaBHCHUI https://m.edso0.ru/aa5962el
C ) )
B
bpatt ’ - https://m.eds00.ru/48190472
Jorapu(pMHUUECKUX YpaBHEHHUHN U HEPABEHCTB
Cucre COBO oc e , PalMoHall ,
72 uppuionammey nosmen, Brmorer LLOK
ppatl ’ . ’ https://m.edsoo.ru/2dbd3859
norapu(pMHUUECKUX YpaBHEHHUN U HEPABEHCTB
Cucre COBO oc e , palMoHall ,
75 uppaonumx, nocren, bubmorera LIOK
bpa ’ L https://m.edso0o.ru/7ab8d17e
norapu(pMHUECKUX YpaBHEHHUM U HEPABEHCTB
Cucre COBO oc e , PaloHAa ,
7% uppamonammx, nocren, bubmorera LIOK
bpat ’ . https://m.edsoo.ru/81cccfe9
norapu(pMUUECKUX YpaBHEHUN U HEPABEHCTB
Hcnonp3oBanue rpagukoB GyHKIMHA 115 peIeHus bubnuorexa [IOK
75 .
YpaBHEHHUI U CUCTEM https://m.eds00.ru/039949bf
Hcnonp3oBanue rpadukoB QyHKITUHN AT PEIICHUS bubnmuorexa [JOK
76 .
YpaBHEHHUI U CUCTEM https://m.edso0.ru/a7d95f79
[IpumeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K
P P ’ p bubmmorexa [JOK
77 PELICHUIO MaTEMAaTUYECKUX 3a/1a4 U 33734 U3

pa3IMYHBIX 00JIaCTeH HAYKU U PEATbHOU KU3HU

https://m.edsoo.ru/ca878deb
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78 KonTtponbnas pabora no teme "MHTETpan u ero bubnmuorexa [JOK
npuMeHeHus. CHCTEMbI ypaBHEHHA" https://m.edsoo.ru/471c735b
79 HaTypaanHe U LIEJIbIC YMCJIa B 3a7a4ax U3 bu6mmoreka [IOK
peaIbHOM KU3HU https://m.edsoo.ru/3ceel327
80 HarypainbHble 1 1ie7ble YKcia B 3a/1a4aX U3 JKU3HH https://m.edsoo.ru/a35a131d
81 HarypanbsHble 1 Lieible Yucia B 3aja4ax U3 bu6mmoreka [IOK
peaabHOM KU3HU https://m.edsoo.ru/ef10c4f9
82 [Tpu3HaKy IETUMOCTH 1IEJBIX YHUCEI https://m.eds00.ru/51696a67
83 [Tpu3HaKy IETUMOCTH 1IEJBIX YHUCEI https://m.edsoo.ru/fab81c0e
84 [Tpu3HaKkK AETUMOCTH IENIBIX YHUCEIT https://m.edsoo.ru/ef2c6e43
85 [ToBTOpenue, 0600IIeHNE, CHCTEeMAaTH3allNs 3HAHUH. bu6mmoreka [IOK
YpaBHeHuUs https://m.edso00.ru/0312cf8c
86 IToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIM 3HAHUM. bubmuorexa [JOK
YpaBHeHuUs https://m.edsoo.ru/247d2fe7
87 [ToBTOpeHwue, 006001IeHNE, CHCTEMATH3AIUS 3HAHUH. bu6nmoreka [JOK
VYpaBHeHUs https://m.edsoo.ru/e8b87729
88 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIIMS 3HAHUM. bu6mmorexa [IOK
YpaBHeHuUs https://m.edsoo.ru/1bf2fb98
89 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHUH. bu6nmoreka [JOK
YpaBHeHuUs https://m.edsoo.ru/9c44c6ca
90 [ToBTOpEeHue, 06001IeHNE, CCTeMAaTU3allNs 3HAHHIA. bubmuorexa [JOK
YpaBHeHUs https://m.edsoo.ru/337aad59
o1 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS 3HAHUM. bu6mmorexa [IOK
HepasenctBa https://m.edso00.ru/a86014el
92 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3allvs 3HAHUH. bubmuorexa [JOK
HepaBenctBa https://m.edsoo.ru/5c45a60a
93 [ToBTOpEeHUe, 06001IeHNE, cCCTeMaTH3allvs 3HAHUH. bu6mmoreka [JOK

Hepasencrpa

https://m.edso0.ru/19304aba
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94 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS 3HAHUM. 1 bu6mmoreka [IOK
Hepagencraa https://m.edsoo.ru/c3d4b282
[ToBTOpeHme, 0000IIEHNE, CUCTEMATH3AIIM 3HAHUM. bu6mmoreka [IOK

95 . 1
CucTeMbl ypaBHEHHI https://m.edsoo.ru/a20b8a4c

9% [ToBTOpEeHUE, 06001IeHNE, CHCTEeMAaTH3allMsl 3HAHUH. 1 bubmuorexa [JOK
Cucrembl ypaBHEHUI https://m.edso0.ru/a012476d

97 [ToBTOpeHHE, 0000IIEHNE, CUCTEMATH3AIIHMS 3HAHUM. 1 bu6mmoreka [IOK
OyHKIHIN https://m.edso0.ru/d620c191

08 [ToBTOpeHME, 0000IIEHUE, CHCTEMATH3AIUs 3HAHU. 1 bubmuoreka [JOK
DyHKIIUN https://m.edso0.ru/7017196f

99 HroroBast KOHTpOJIbHAsI paboTa 1 https://m.eds00.ru/513c9889

100  HroroBast KOHTpOJIbHAS paboTa 1 https://m.eds00.ru/2276973
O0001enne, cucreMaTH3alus 3HAHUH 3a KypC

101 anreGI;l)IH U Hayvaj MaTeMaTqucxoro aHaJII/IZ§ 10-11 1 Bubmiorexa LIOK

https://m.edsoo.ru/3330f7ef
KJIaCCOB
O06006111eH1E, CHUCTEMATH3allMs 3HAHHH 3a KypC
102 anre6lfl)lbl U Hayvaj MaTeMaTquCKoro aHasz: 10-11 1 Brbmiorexa LIOK
https://m.edsoo.ru/cead345e
KJIaCCOB
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Maremaruka: anreOpa U Hayajla MATeMaTHYECKOTO aHAJIU3a, TEOMETPHS.
Anrebpa u Havyajla MaTeMaTudeckoro ananusa, 10-11 xkmaccel/ Anmumos 111LA.,
Komsirun FO.M.., TkaueBa M.B. u npyrue, AKinoHepHOE 00IIIECTBO

«M3narenbcTBO «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIS
MeTtoauueckue pekomeHaanuu k yaeonuky L. A. Anumosa, FO. M. Konsruna,
H. E. ®énoposoii u ap. 10-11 kinaccel. ABTopsl: H. E. ®énoposa. M. B. Tkauéna.

5-e nzmanue, crepeorunHoe Mocksa «lIpocsemnienue» 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

- http://ege.fipi.ru/

- http://www.matematika-na.ru;

- https://uchi.ru/

- https://resh.edu.ru/
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