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1. MOSICHUTEJIbHASA 3ATIMCKA

Pabouas mporpamma ydueOHOro Kypca «AjnredOpa M Hadala MaTeMaTHYECKOTO aHAIH3a»
6azoBoro ypoBHs I obyuaromuxcsi 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepanibHOTO
roCyJapCTBEHHOTO 00pa30oBaTeIbHOIO CTAaHIApTa CpeIHEero oouero odpa3zoBaHUsA, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMM, MPEIbSIBIAEMBIX K MaTeMAaTHYECKOMY OOpa3oBaHHUIO, U
TPagUIMiA POCCHIICKOrO oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00€CIICUMBACT OBIAICHHE
KIIFOYCBBIMU KOMIICTCHIUAMHA, COCTABJIAIOIIUMMHU OCHOBY IJIdI CaAMOPA3BUTHUA W HCEIIPCPBLIBHOI'O
00pa3oBaHus, EIOCTHOCTh OOMIEKYIbTYPHOTO, JHMYHOCTHOIO M TIO3HABATEILHOTO PAa3BHTHUS
JUYHOCTH 00YYarOLIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hayajna MaTeMaTH4YECKOIO aHalIM3a» SIBIAETCS OJHUM M3 Haumbosiee
3HAYMMBIX B IPOrpaMMe CTapliei MIKOJIbI, OCKOJbKY, C OJHOW CTOPOHBI, OH OOecreuynBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil H3Y4eHMs] BCEX E€CTECTBEHHO-HAay4YHBIX KypCOB, a C Jpyrou
CTOPOHBI, (QOPMHPYET JIOTHUYECKOE U aOCTpaKTHOE MBIIIICHHE YYalluXcs Ha YpPOBHE,
HE00XO0IMMOM 7151 OCBOSHMSI KYPCOB MH(POPMATUKH, O0IIECTBO3HAHUS, UCTOPHH, CJIOBECHOCTH. B
paMKax JaHHOTO Kypca y4allluecsl OBJIAJIEBAalOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HAYKH,
KOTOpast (GOpMYJIHPYET CBOU AOCTHIKEHHS B MAaTEMaTHIECKOH (hopme.

Kypc anredpbl 1 Hayasl MaTEMaTUYECKOI0 aHaJIM3a 3aKjIaJIbIBA€T OCHOBY JJISl YCIIELIHOIO
OBJIa/ICHUS 3aKOHAMU (PU3UKHU, XMMUHU, OMOJIOTUH, TOHUMAHUS OCHOBHBIX TE€HAECHIIUI SKOHOMUKHU
U OOLIECTBEHHON JKU3HU, TIO3BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCMOJIb30BaTh UX B MOBCEIHEBHOW KM3HHU. B Toxe
BpeMsl OBJIa/IeHHE aOCTPaKTHBIMM U JIOTMYECKH CTPOTMMHU MAaTEeMAaTUYECKUMHU KOHCTPYKIUSIMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTUHHOCTH YTBEP)KICHMS,
UCIMOJIb30BaTh O0OOIIEHHE M KOHKPETHU3aluio, a0CTparupoBaHUE M aHaJOruio, (opMupyer
KpeaTUBHOE U KPUTHYECKOE MbIIIeHHE. B Xo/e n3ydenus anredpsl 1 Hadajl MaTeMaTUYecKOro
aHaJIM3a B CTaplIed LIKOJIe yJalluecs IOJIy4aloT HOBBIM ONBIT pelleHus MPUKIATHBIX 3ajad,
CaMOCTOSITEJIBHOTO ~ TOCTPOEHUSI ~MaTeMaTUYeCKMX MOJENEH  pealbHbIX CUTyallUd U
UHTEPIIPETALIMM  ITOJIYYEHHBIX PEIIEHUM, 3HAKOMSATCS C IpPUMEPAMHU MaTEeMaTHYECKHX
3aKOHOMEPHOCTEH B NpUPOJE, HAyKe W B MCKYCCTBE, C BBIJAIOIIMMUCSH MaTeMaTUYECKUMU
OTKPBITUSIMU U UX aBTOPaMH.

Kypc o0nanaet 3HaunTeIbHBIM BOCITUTATEIbHBIM IIOTEHIIUAIOM, KOTOPBIH pearu3yercst Kak
yepe3 yueOHbI MaTepual, crnocoOCTBYOMUN (HOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 crnenupuky y4eOHOW NeATebHOCTH, TPEOyIoMmeH CaMOCTOSTEIHbHOCTH, aKKypaTHOCTH,
MPOJOKUTEIFHON KOHIEHTPAlM BHUMAHUS U OTBETCTBEHHOCTH 32 TIOJyYEHHBIN pe3ysbTar.

B ocHoBe meronuku oOyueHus anreOpe M HadajdaM MaTEeMaTUYeCKOro aHan3a JIEKUT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUsI.

CrtpykTrypa Kypca «Anredpa 1 Hauajga MaTeMaTUYECKOT0 aHaIM3a» BKIIIOYAET CIIEAYIOIne
coJlep)KaTebHO-METOANYeCKre JUHUM: «Uucna U BelUUCHEHUS», «DyHKkuMu u rpaduxmm»,
«YpaBHeHUs U HepaBeHCTBa», «Hauana maremarnueckoro aHaiusa», «MHOXECTBA U JIOTUKAY.
Bce ocHOBHBIE cOAEpKATETBHO-METOANYECKUE JIMHUU M3Y4YalOTCS HAa MPOTSKEHUHM JBYX JIET
oOyueHMs B cTapulel LIKOJe, eCTECTBEHHO AONOJHSS JIpYr Apyra M IOCTENEHHO HachIILAsCh
HOBBIMM TEMAMH U pa3zenamMu. JJaHHBIN Kypc sBISETCA UHTETPATUBHBIM, IOCKOIBKY OObEIUHSET
B cebe cojepkaHWe HECKOJNbKHX MAaTeMaTHYeCKUX IUCHUIUIMH: anreOpa, TPUTOHOMETPHS,
MaTEeMaTUYeCKUM aHaJIU3, TEOpUsI MHOXKECTB U Ap. [Io Mepe Toro kak ydamuecs OBIaJeBalOT BCE



Oojee IIMPOKMM MaTeMAaTUYECKUM alapaToM, Y HHX TOCJIeI0BaTeNbHO (QOpMUpYETCS U
COBEPILEHCTBYETCSI YMEHUE CTPOUTh MATEMATUUYECKYIO MOJIETb PEaIbHOM CUTYalNH, TPUMEHSITh
3HaHMS, TIOJYYCHHBIE B Kypce «AireOpa W Hadajga MaTeMAaTHYECKOTO aHaIW3ay, JUIS PEIIeHUs
CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHOW MaTeMaTHYeCKOW 3ajaud, a 3aTeéM HMHTEPIpPEeTUPOBATH
MOJIyYEHHBIH pe3yNbTaT.

CogepxarenbsHO-MeTOIUYECKas TMHUS «Urcna U BRIYUCICHUS» 3aBepiiaeT OpMUPOBAHUE
HABBIKOB MCIOJIb30BaHUS JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO HAYaTO B OCHOBHOM Imikoiie. B
cTapuieil mkosie oco0oe BHUMaHHUE yensieTcss (HOPMHUPOBAHHIO MPOYHBIX BBHIYMCIUTEIBHBIX
HABBIKOB, BKIIIOYAIOLIMX B ce0S HCIIOJIb30BAHHME PA3IUYHBIX (HOPM 3alUCU JIEHCTBUTEIHBHOTO
YKCJIa, YMEHHUE PALMOHAIBHO BBHINOJHATH JACHCTBUS C HUMH, JA€NaTh NPUKUIKY, OLICHHUBATH
pe3ynbraT. OOydaromuecs: IMONYYal0T HAaBBIKA TPUOMMKEHHBIX BBIYUCICHHUN, BBIMOTHCHUS
JNEHCTBUI ¢ YKCliaMu, 3allMCaHHBIMH B CTAaHAAPTHOW (opMme, UCTIOIb30BaHUS MaTEMaTHYECKHX
KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKCHHIH.

Jlunusa «YpaBHEHHS M HEPABEHCTBA» pPEATU3yeTCSd Ha MPOTSHKEHUH BCEro oOydeHHs B
CTapiiei IIKOJe, TMOCKOJbKY B KaXJOM paszieie MporpaMMbl MPEIyCMOTPEHO pellIeHue
COOTBETCTBYIOIIUX 3aAa4d. OOy4aromuyecs: OBIaeBal0T Pa3IMYHBIMU METO/IaMHU PEUICHUS LIEIBIX,
paloHaIbHBIX, UPPAIlMOHATBHBIX, TOKA3aTENbHBIX, TOTapU(PMUUECKUX U TPUTOHOMETPUUYECKUX
ypaBHEHUH, HEPABCHCTB M UX CUCTEM. [lomydyeHHbIE YMEHUS UCTIOIB3YIOTCS MPU UCCIICIOBAHUH
(GYHKIMA C TOMOIIBIO MTPOU3BOJHOM, PELICHUU TMPHUKIATHBIX 3a7a4 M 3a/lad Ha HAXO0XKJICHHE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHui GyHKiuu. [lanHas comepikarenabHas TUHUS BKIIOYAET B
cebst Takxke (HopMHUPOBAHKE YMEHUH BBITIOIHATH pacuéThl 0 hopMyiaM, MpeoOdpa3oBaHUs LENbIX,
palMoOHATBHBIX, UPPAIMOHATBHBIX M TPUTOHOMETPHUYECKUX BBIPAKEHUHN, a TAK)KE BBIPAKECHUM,
colepxammx creneHn W Jjorapudmel. bmaromaps usydeHuio aiaredpandeckoro marepuana
MPOUCXOIUT JalbHEHIIIee Pa3BUTHE aJTOPUTMUYECKOTO U aOCTPAKTHOTO MBIIUICHUS y4alluxcs,
bopMUpPYIOTCS HABBIKM JCIYKTUBHBIX pPAcCyXIEHUH, pabOThl ¢ CHUMBOJBHBIMH (opMamu,
MIPEICTABJICHHUS] 3aKOHOMEPHOCTEH M 3aBMCHMOCTEH B BHJIE PABEHCTB W HEpaBEHCTB. Ajrebpa
npemiaraeT 3QPEeKTUBHbIE HHCTPYMEHTHI JIJIsl PEIICHUs TPAKTUUECKUX U €CTECTBEHHO-HAYYHBIX
3a/1a4, HarJIAIHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KAaK S3bIKA HAYKH.

CopnepxarenpHo-MeToau4YecKass JTUHUS «DyHKIMU U TpaduKU» TECHO MeperuieTaeTcs ¢
JIPYTUMU JIMHUSIMHU Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 33/1a€T TTOCIIEIOBATEIFHOCTD U3yUEHUS
MaTepuaia. M3yueHne cTeneHHo, moka3aTeabHo!, JorapuMUIEcKoil 1 TPUTOHOMETPHUYECKHUX
GyHKIMH, UX CBOWCTB U TrpadUKOB, UCMOIB30BaHNE (PYHKIMHA A pEHICHHs 3aJa4 U3 JAPYTUX
yueOHBIX MPEIMETOB U PEATLHOM KU3HU TECHO CBSA3AHO KaK C MAaTEMAaTHUYECKUM aHAIH30M, TaK U
C pelIeHreM ypaBHEHUH U HepaBeHCTB. [Ipu aToM G0nbIIoe BHUMaHUE yAEsIeTcs: (HOPMUPOBAHHIO
YMEHUS BBIpaXaTh (POPMyJIaMH 3aBUCUMOCTH MEXAY Pa3IUYHBIMA BEITMYMHAMU, MCCIIEIOBATH
nosyueHHbIe PYHKIIMH, CTPOUTH WX Tpaduku. MaTepuan 3TOi coepiKaTeabHONU TUHUH HalleleH
Ha pa3BUTUE YMEHUN U HABBIKOB, MO3BOJIIONINX BhIPAXKaTh 3aBUCUMOCTU MEX]y BEJIMUYUHAMH B
paznuyHON (popme: aHATMTHYECKOH, rpadudeckoil U cioBecHOU. Ero m3ydeHune crmocoOCTByeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIIUICHHSI, CIIOCOOHOCTH K OOOOIICHHIO M KOHKPETH3AIHH,
MCIIOJIb30BaHUIO aHAJIOTHH.

ConepxarenbHast nuHus «Hadana maTeMaTHYECKOro aHalaM3a» MO3BOJISIET CYHIECTBEHHO
paclIMpUTh KPYr Kak MaTeMaTUYeCKUX, TaK U MPUKIAAHBIX 33a4, JOCTYIHBIX 00yJarolmuMes, y
KOTOPBIX MOSIBISETCS] BO3MOKHOCTh MCCIIEZIOBATh U CTPOUTH I'paduku (YHKIUHN, OTIPEAEATh UX
HauOOJbIIIME U HAUMEHbBINNE 3HAYCHUS, BBIYUCIATH IIomaau Guryp u o0bEMBI TeN, HAXOAUTh
CKOPOCTH U YCKOpEHHs IpoiieccoB. JlaHHasi cojep:KaTelibHas JWHUS OTKPBHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOCHHSI MaTeMaTHUYECKHUX MOJeJel peaJbHBIX CHUTyallMi, HaXO0XKIeHUs



HAaWIy4llero peUIeHHs B IPUKIAJHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMHYECKHX, 3aJadax.
3HAaKOMCTBO C OCHOBAaMHM MaT€MaTH4YECKOTO aHalIn3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(opManbHO-IOTUYECKOT0 U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHUH pPaclO3HABATh
IPOSIBJICHUS] 3aKOHOB MaTeMaTHKU B HayKe, TeXHHKE M HUcKyccTBe. OOyuaromuecs y3HAIOT O
BBIIAIOIUXCS PE3yJIbTaTaX, IOJIYYEHHBIX B XO/I€ Pa3BUTHsI MaTEMAaTHKHU KaK HayKH, U UX aBTOpax.

CopnepxarenpHO-MeTOAUYECKAs TUHUSA «MHOXECTBa U JIOTMKa» B OCHOBHOM ITIOCBSIIIEHA
JJIEMEHTaM TEOPHUHU MHOKECTB. TEOpEeTUKO-MHOXKECTBEHHBIE IIPEACTABICHUS IPOHU3BIBAIOT BECh
KypC IIKOJBbHON MaTeMaTHKM U IpeularaloT Hanbosee yHUBEPCaIbHbIN S3bIK, 00BEANHAIONINN
BCE paslenbl MAaTeMATHKM M €€ IPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MATEMaTUYECKUE
JUCLHUIIIMHBL B enuHoe uenoe. [looromy BaXXHO AaTh BO3MOYKHOCTb IIKOJIBHUKY ITOHUMAThb
TEOPETHUKO-MHOKECTBEHHBIM S3bIK COBPEMEHHOM MATEMATHMKM M HCIOIb30BaThb €ro Uit
BBIPAKCHUS CBOUX MBICIICH.

B kypce «Anrebpa u Hauasa MaTeMaTUYECKOTO aHaJIM3a» MPUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYECKOTO MOJICIIMPOBAHUS, KOTOPBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MOJIeJIel pealbHbIX CUTYyallUi, UCCIEOBaHMSI 3TUX MOJENIEH ¢ IOMOIIbIO anmnapara ajreopsl u
MaTEMaTUYECKOT0 aHaJIW3a M WHTEPIpPETAluy IIOJYy4YEHHBIX pe3yibTaToB. Takue 3agaHus
BIJIETEHBl B KaXXIbli M3 PA3AEIOB IPOrpaMMbl, IOCKOJIBKY BECh MaTepuall Kypca IIMPOKO
UCIIONIB3YETCS JUISl pELICHUs PUKIAAHbIX 3a1a4. [Ipy penieHun peanbHbIX NPAKTUYECKUX 3a1a4
ydaliuecss — pa3BUBAalOT  HAOIIONATENIBHOCTb,  YMEHHME  HAXOIUThb  3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCIOJIb30BAaTh AHAIOTUIO, 0000IIaTh M KOHKPETU3MPOBATH IPOOIEMY.
JlesatenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DEILICHUS MNPUKIATHBIX 337ad OpraHusyercs B
npoliecce U3y4eHus BCeX TeM Kypca «Anredpa U Hadana MaTeMaTHYECKOro aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
B y4eOHOM m1aHe Ha U3y4eHHe Kypca areOpsl 1 Hadal MaTeMaTHYeCKOro aHajIn3a Ha 6a30BOM

ypoBHE OoTBOJIUTCA 2 yaca B Henento B 10 kimacce u 3 yaca B Hegenmo B 11 kimacce, Bcero 3a jiBa
roja o0yuenust — 170 gacos.



2. COAEP)KAHUE YYEBHOT'O KYPCA
10 KJIACC

Yucia 1 BLIYMCICHHUA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YHCIOBBIX BbIpakeHui. llpumenenue apoOeil M NPOLEHTOB JJS PELICHUS
IIPUKJIAIHBIX 3a7ja4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHI U pPEaJIbHOM JKU3HH.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uucia. Apudmernueckue
orepanuu ¢ ACUCTBUTEIbHBIMU yuciiaMu. [TpuOamkEHHBIE BBIYMCIEHNUS, [IpaBUila OKPYIJICHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Crenenp ¢ nenbiM nokazareneMm. CrannaptHas (Gopma 3amucu AEHCTBUTEIBHOIO YHUCIA.
Hcnonb3oBanue mnoaxoismeil (GopMbl 3amucu  JIEHCTBUTENbHBIX 4YHCEN JJI  pPELIeHUs
IIPAaKTUYECKMX 3a/1a4 U IPECTABICHUS JaHHBIX.

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

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

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa U TOXK/IECTBEHHbIE TPE0OpPaA30BaHHU.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHUUECKUE
(bopMyIIBL.

VYpaBHeHHe, KOpeHb ypaBHeHUS. HepaBeHCTBO, peleHne HepaBeHCeTBa. MeTo1 MHTEPBAJIOB.

Permenue nenbIx U 1poOHO-pAIMOHAIBHBIX YPaBHEHUH U HEPABEHCTB.

Pemenne nppannoHalIbHBIX ypaBHEHUI U HEPAaBEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

IIpuMeHeHne ypaBHEHMI M HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKHMX 3aJad M 3aJ1ad U3
pa3INYHBIX 00J1acTe HAyKU U peabHON KU3HH.

DOyHKIUH U rpaduku

@yHK1M, criocoOsl 3ananus GyHkuuu. ['padux pynkunn. Bzaumuo oOpaTtHbie QyHKIHH.

Ob6unacTp onpeaeneHuss 1 MHOKeCTBO 3HaueHUi ¢yHkiuu. Hynu ¢yaknuu. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKITUH.

CrenenHass (yHKIMS C HaTypaJbHbIM M LI€JbIM Moka3areneMm. EE cBoiicTBa U rpaduk.
CaoiicTBa u rpaduK KOpHs N-0i CTENEHH.

Tpuronomerpuyeckass OKpPY)KHOCTb, OIpEIEICHUE TPUTOHOMETPUYECKUX (DyHKUIUH
YHCIIOBOI'O apryMEHTA.

Havana maTeMaTH4eCKOro aHaJIu3a

[TocnenoBarenbHOCTH,  €cHOCOOBI  3aJaHUsl  IOCIENOBATEIbHOCTEH.  MOHOTOHHBIE
IIOCIIE0BATENBHOCTH.

Apudmernueckass W TreoMeTpUYecKass mporpeccud. beckoHeyHO — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOIIECH T'€OMETPHUECKONW MPOTpPECcCHH.
@opmyna CIOXKHBIX IMPOLEHTOB. Mcnonp3oBaHWe NMPOTPECCHM ISl PEIICHUS PEalIbHBIX 3a1ad
IIPUKIIATHOTO XapaKkTepa.

MHuoxecTBa H JIOTHKA



MHokecTBO, onepanuu Haj MHOxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenue
TCOPCTUKO-MHOKCCTBCHHOT'O aIrmapara [Jis1 ONHMCaHHA PCAJIbHBIX IPOLCCCOB U HBﬂeHHﬁ, npu
pELICHUH 33/1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia 1 BBIYUCICHUSA

Hatypanbnble u nensie uncia. [Ipu3Haky 1e1MMOCTH LIEIBbIX YUCE.

Crenens ¢ pallMOHaILHBIM Moka3areneM. CBOWMCTBa CTEIICHH.

Jlorapudm umcna. JlecaTHUHbIE U HATYypaJIbHBIC JIOTAPH(PMBI.

YpaBHeHUs] M HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApU(PMBI.

[TpeoOpa3zoBaHne BbIpaXEHU, COEPIKALUX CTENEHH C pallMOHAIbHBIM IIOKa3aTEJIEM.

[TprMephl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucreMbl JTUHENHBIX ypaBHEHMH. PelmieHue npukiaaHbIX 3aJad C MOMOLIbIO CHCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHYECKHUX 3ajad U
3a/1a4 U3 pa3InyHbIX 00JIaCTeN HayKu U peanbHON )KU3HU.

DyHKIUHN U TPaPUKH

Oynkuus. Ilepuonndeckue  ¢GyHkumu. [IpoMeXyTkM  MOHOTOHHOCTH  (DYHKIIMH.
Makcumymbl 1 MMUHUMYMBI (yHKIuH. HauOonblnee M HauMeHbllee 3HaueHHE (DYHKIMM Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U IPaQUKH.

[Toka3zarenbHas u orapudpmMudeckas GyHKIUU, X CBOHCTBA U Tpa(UKH.

Hcnonb3oBanue rpadukoB GyHKUIMN 1711 pelieHHs] ypaBHEHUH U JIMHEMHBIX CHCTEM.

Ucnonp3zoBanue rpadukoB (QyHKIUN O HCCIEIOBAaHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEIMETOB U peaabHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIu3a

HenpepoiBHble QyHKIMU. MeTO HHTEPBAIOB IS pEIIEHUS] HEPABEHCTB.

[TpousBoanas ¢pyHkiuu. ['eomeTpruueckuit 1 GU3NIECKUI CMBICI TPOU3BOIHOM.

[TpousBoaHble 31eMEeHTapHBIX (GYHKIMH. DOpMyNbl HAX0XKIEHUS MPOU3BOJHOW CYMMBI,
MPOM3BEACHUS M YACTHOTO (DYHKIIUH.

[TpuMeHeHne MTPOU3BOIHOM K UCCIENOBAaHHUIO (PYHKIIUN HA MOHOTOHHOCTh 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 (opMyInoil Ui rpadukom.

[TepBooOpaznas. Tabmauia nepBooOpa3HbIX.

WNHuTterpan, ero reomMeTpuyeckuil ¥ (U3UYECKUN CMBICH. BhruncieHne WHTErpajia o
dbopmyne Hetorona—JleliOnuna.



3. IIJIAHUPYEMBIE PE3YJIbTATBI

OcBoenne y4yebHOro npeamera «MaTemaTukay JIOJDKHO OOECredHMBaTh JOCTHIKCHHE HA
YpOBHE cpenHero ooimero o0pa3oBaHUsl CIEAYIONIMX JUYHOCTHBIX, METalpeIMETHBIX U
IpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE PE3yNbTaThl OCBOCHHUSI IPOrpamMMbl ydeOHOro mpenMera «MaTeMaTukay
XapaKTePU3YIOTCS:

I'paxknaHckO€ BOCIIMTaHUE:

Cc(hOPMUPOBAHHOCTHIO TPAKIAHCKOM TMO3UIMM OOyYaromierocss Kak aKTUBHOTO |
OTBETCTBEHHOI'O WJIEHAa POCCHUHCKOro OOIIEeCTBa, MPEICTAaBICHUEM O MaTEMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, TPOLEAYp Tpa)kIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI MU TMp.), YMEHHEM B3aUMOJEHCTBOBATH C COIMAJIBHBIMH MHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMH U HA3HAYCHUCM.

[TarpuoTryeckoe BoCIUTaHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKOMN IPAXKIAHCKOM MACHTUYHOCTH, YBKEHUS K MPOILIIOMY U
HACTOSIIIEMY POCCUHCKOW MAaTeMAaTHKH, IEHHOCTHBIM OTHOIIEHUEM K JIOCTHUKEHUSM POCCUUCKHUX
MAaT€MaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTHUKEHUN B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUSL:

OCO3HAHWEM JYXOBHBIX I[EHHOCTEH POCCHHCKOro Hapona; CcHOPMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, DTHUECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEIbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYHBOTO OyIYIIETO.

DcTeTudyecKoe BOCIUTAHUE:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKJIIOUYas JCTETHKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUN, PaCCYk ICHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pa3IudyHbIX BUJOB UCKYCCTBA.

duszndeckoe BOCIIMTAHIE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHATH MaTeMaTHYECKHWe 3HAaHUA B MHTEpecax
310poBOTO U Oe3omacHoro o0Opa3a >KW3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe mHTaHUe, cOATAaHCHUPOBAHHBIA PEKUM 3aHSATHH U OTIbIXa, peryispHas (usndeckas
aKTHBHOCThH); (PU3UUECKOTO COBEPIICHCTBOBAHUSA, MIPH 3aHATHIX CIIOPTHBHO-030POBUTEIHHON
JIeITEIIbHOCTEIO.

TpynoBoe BociuTaHHE:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTH TPYIOJIOOHUS; MHTEPECOM K Pa3IUYHBIM
chepam npodeccHoHaTBEHON NEITeTbHOCTH, CBSI3aHHBIM C MATEMATHKON M €€ MPUIOKCHUSIMU,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BHIOOP Oynyiieil nmpodeccun 1 peaan3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO U CIOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
camM000pa30BaHUIO Ha TPOTSHKCHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPAKTUYECKUX 3a7]a4 MAaTEMATHYECKOW HAPaBJIEHHOCTH.

IKOJIOTUIYECKOE BOCITMTAHHUE:

c(OPMUPOBAHHOCTBIO JKOJOTUYECKOW KYIBTYpPhl, MOHUMAHHEM BIUSHUS COLUATBHO-
SKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHHUE MNPUPOJHOM W COIMAIBHOW Cpeibl, OCO3HAaHUEM



100aNbHOTO  XapakTepa JSKOJIOTMYECKMX MpoOJieM; OpHEeHTallell Ha  NpUMEHEHHE
MaTeMaTUYECKUX 3HAHUMN JUIsl pelIeHMsl 3a7ad B 00JIaCTU OKPYXAlOUIe cpelbl, IIIaHUPOBaHUS
IIOCTYIIKOB M OLIEHKHU UX BO3MOKHBIX IOCIEACTBUMN ISl OKPYKAOLIEN CPEJIbI.

L{eHHOCTH HAyYHOTO NTO3HAHUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHd M OOLIECTBEHHOW MPAKTHUKH, TOHUMAaHHEM MaTeMaTHYeCKOW HayKu Kak chepsl
YeJIOBEUYECKON JESTENIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIN3ALUY;
OBJIQJICHUEM S13bIKOM MAaTEMATUKHU U MATEMaTUYECKOMN KyIbTYpOIl KaK CPEICTBOM ITO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIISITh IPOEKTHYIO U UCCIIEA0BATENBCKYIO IEATEIbHOCTh MHAUBUIYAIBHO
U B TpyIIIIE.

METAINPEAMETHBIE PE3YJIBTATHI

MertarnpeMeTHbIE pe3yabTaThl OCBOCHUS IPOTrPaMMBI YUeOHOTO mpeamMeTa «MareMaTHKay
XapaKTepU3yIOTCS  OBJAJCHUEM  YHUBEPCAJIbHBIMH  HO3HAGAMENbHBLIMU  OeliCeUsMU,
VHUBEPCANLHLIMU —~ KOMMYHUKAMUBHBIMU — OeliCEUAMU,  YHUBEPCATbHLIMU — Pe2yIsimUEHbIMU
OelicmeusmMu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCco8 00y yaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomams ¢ ungopmayueti).

ba3oBeie 10ruYecKue NeUCTBU:

® BBUIBJIATH M XapaKTEpU30BaTh CYIIECTBEHHbIC MPH3HAKH MAaTEeMAaTHYECKUX OOBEKTOB,
MOHATHUH, OTHOLIEHUH MEXAy MOHATUAMH; (POPMYITHpPOBATh OIpENesICHUs] MOHATUH;
yCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KJIACCH(PHUKAINN, OCHOBaHHS IJIs1 0000IIeHNUS
U CpaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPUHHUMATH, (POPMYTUPOBATh W MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAHUTEIbHBIE U
OTpHIIATENbHBIE, €IMHUYHBIE, YACTHBIE U 00IIUE; YCIOBHBIE;

®  BBIIBIISITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTUBOPEYHS B (haKTax,
JTAHHBIX, HAOMIONEHUSIX W YTBEPXKACHUSX; IpelylaraTb KPUTEPUH JUIs BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JenaTh BBIBOJBI C HMCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, AEIYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOYeHUH 110 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITEIHHO JJOKA3aTeIbCTBA MATEMAaTHUECKUX YTBEPKACHUH (TIpsMble
U OT TPOTUBHOTO), BBICTpAHBATh aPryMEHTAIMIO, TPUBOAUTH TIPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOIBI;

e BBIOMpaTh cnocob pemieHHus y4eOHOM 3ajayu (CpaBHUBATh HECKOJIBKO BapUaHTOB
peleHns, BEIOUpaTh HanOoIee MOIXOMAIINA ¢ YIETOM CaMOCTOSATENBHO BBIICTICHHBIX
KPUTEPUEB).

Bba3oBbie uccnenoBaTenbckue 1eHCTBUS:

® UCMOJb30BATh  BONPOCHI  KAaK  HCCIEAOBAaTENbCKUH  HMHCTPYMEHT  IO3HAHUS;
(dbopMynHupoBaTh BONPOCH, (PUKCHUPYIOIIHE MPOTHBOPEYHE, MPOOIeMy, YCTaHABINBATh
HUCKOMOE U JaHHOe, (OpPMHUPOBATH THUIIOTE3Yy, APIrYMEHTHUPOBATH CBOIO IO3ULHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIIEI0OBAaHUE II0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyeckoro oObeKTa, SBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMU, SBJICHUSIMHU, TIPOLIECCAMU;



® CaMOCTOATENbHO  (OpMyIHpOBaTh OOOOIIEHHMS M BBIBOABI IO  pe3yiabTaTaM
IPOBEIEHHOIO HAOJIIOJCHUS, UCCIIEAOBAaHMs, OLEHUBATh IOCTOBEPHOCTh MOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

® [IPOrHO3UPOBATh BO3ZMOYKHOE PA3BUTHE IPOLIECCA, & TAKXKE BBIABUraTh MIPEANOIOKECHUS
0 €ro pa3BUTUH B HOBBIX yCIIOBHSX.

Pabora ¢ uapopmarueit:

e BBUIBIATH AePUUINTH HHPOPMALIUH, TAaHHBIX, HEOOXOAUMBIX JJIsl OTBETa Ha BOMPOC U
JUISL pEeUICHHUs 3a1au;

e BpIOMpaTh HMHPOPMAIMIO W3 HCTOYHUKOB PA3IUYHBIX THUIOB, AaHAJIU3UPOBATD,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IPECTaBICHHUS;

® CTPYKTYpUpPOBaTh HUH(POpPMALMIO, MPEACTaBIATh €€ B pa3IuyHbIX (opmax,
WITIOCTPUPOBATh IpadUuecKy;

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

2) Vuusepcanvhvie KOMMyHUKamueHvle Oelicmsus, o0ecneyusaom cQopmuposaHHOCb

COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.

Ob6menue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU M IEISIMU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIpAXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 X0y PEIIeHHS 3a/1a4d, KOMMEHTHPOBATh
MIOJIY4EHHBIA pe3yibTarT;

e B X0JIe 00CYX/IEHHS 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYKAaeMOM TEMBI, TPOOIIEMBI,
pelmaemMoi 3a/1a4n, BICKa3bIBaTh UJICH, HALIEJICHHBIC Ha TOUCK PEUICHHUST; COMTOCTABISTh
CBOMU CYXJIEHUS C CY)KICHUSAMHU JAPYIHX YYaCTHUKOB JIMasIora, 0OHapyKUBATh pa3iuyne
U CXOJICTBO MO3UIMI; B KOPPEKTHOH (opme (opMymupoBaTh pa3HOIIAcHs, CBOU
BO3PAXKCHHUS;

® [IPEICTaBIATH PE3yJbTAaThl PEIICHUs 3a/laul, SKCIIEPUMEHTA, UCCIIEJOBaHuUs, IPOEKTA;
CaMOCTOSITENIFHO BBIOMpATh (pOpMaT BBICTYIUIEHUS C YYETOM 3ajad INpe3eHTANUU U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

® TIOHWMAaTh U UCTIOJIH30BATH IPEUMYIIECTBA KOMAaHAHON U WHANBHIYATBHON PabOTHI TIPH
peleHnH y4eOHBIX 3a/1a4; MPUHUMATh 1eJIb COBMECTHOM JesTeIbHOCTH, TNIAHUPOBATh
OpraHu3allii0 COBMECTHOM paloThl, pacnpenensTb BHIBI paboT, JOroBapHBaThCA,
o0cyxJaTh MpoIiecc U pe3yiabTaT paboThl; 0000111aTh MHEHHS HECKOJIBKUX JIFOJIEH;

e y4yacTBOBAaTh B IPYMIOBBIX (opMax paboThl (00CyKaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
HITYPMBI» U MHBIE); BBIOJIHATH CBOIO YaCTh paOOTHI M KOOPAWHUPOBATH CBOM JIEHCTBHUS
C APYTrUMH WIEHAMH KOMAaH[bl; OIIEHUBATh Ka4eCTBO CBOETO BKJIA/Ia B OOIIUI MPOAYKT
10 KPpUTEPHIM, CHOPMYITMPOBAHHBIM yYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuugaiom hopmuposanue CMvlCi08bix

YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranu3zanus:

COCTABIIATh IJIaH, aJTOPUTM pELICHHs 3aJadd, BHIOMpPATh CIOCOO pEelIeHUs C y4ETOM
UMEIOIUXCSA PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI peIIeHUH ¢ y4ETOM HOBOM MH(POPMAIIHUH.



CaMOKOHTPOJIb:

e BIAJCTh HAaBBIKAMHM I103HABATEIbHOW pedlieKCUM KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, WX PE3yJbTAaTOB; BIAJETh CIOCO0aMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpolecca M pe3yibTaTa pPEUICHUS MaTeMaTHYeCKON
3a]a4u;

® [PEABUACTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPU PEIICHUU 3aJa4dd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBaTh COOTBETCTBHE pe3ylbTaTa LEIH M YCIOBUSAM, OOBSCHATH HPUYUHBI
JOCTHKEHUS WM HEIOCTHXKEHUS Pe3yJbTaTOB JAEATEIbHOCTH, HaXOIUTh OIIUOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOTo Kypca «AnreOpa ¥ Hadaisa MaTeMaTHYECKOTO aHaIN3a» Ha YpPOBHE
cpeaHero oduiero oopa3zoBaHus JOHKHO 00ECIeUrBaTh JOCTHKEHHE CIETYIOIINX MPEIMETHBIX
00pa3oBaTeNbHbIX PE3yIbTATOB:

10 KJIACC

Yuciia ¥ BbIYUCICHUA

OnepupoBaTh HNOHATUSAMM: PALMOHAIBHOE U JICHCTBUTEIIBHOE YUCIO, OOBIKHOBEHHAs U
JeCSITUUHas APOOb, MPOLEHTHI.

BoinonusATe apupMeTHUecKre onepanyy ¢ palioHaIbHBIMU U JIEHCTBUTEIbHBIMU YHCIaMH.

BbimonHATe NpuOMMKEHHBIE BBIYMCICHUS, HCIOJIB3YS IpaBWia OKPYIJIEHUs, JeNaTh
NPUKUAKY U OLIEHKY pe3yJIbTaTa BbIYMCICHUI.

OnepupoBaTh MOHIATUSMU: CTENEHb C LIEJIBIM IOKa3aTeseM; cTaHJapTHas gopma 3amnucu
JEHCTBUTENBHOTO YMCiIa, KOPEHb HAaTypaJIbHOM CTENEHM; HMCIIONIb30BaTh MOAXOASILYI0 (hopMy
3alMCH JEHCTBUTEIBHBIX YACEN JUISl PELICHUs TPAKTUYECKUX 3a]1a4 U ITPEICTaBICHUS JaHHBIX.

OnepupoBaTh NOHATHAMH: CHHYC, KOCUHYC U TAHT€HC IIPOU3BOJIBHOTO YIJIA; UCIIOJIb30BATh
3aMych MPOU3BOJIBHOTO yriia yepe3 0OpaTHbIe TPUTOHOMETpHUUECKHEe (QYHKIUU.

YpaBHeHUs1 M HEpaBEHCTBA

OnepupoBaTh NOHATUSMU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO; LIEJIO€, PALlMOHAIBHOE,
MPPALMOHAIIbBHOE YPABHEHNE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPaBHEHUE;

BemonHsaTe  mpeoOpa3oBaHus ~— TPUTOHOMETPUUYECKHMX  BBIp@XEHHMM M pemiarh
TPUTOHOMETPHYECKHE YPABHEHUS.

BoimonHATe npeoOpazoBaHus LETbIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX BBIPRKEHUH U
pelaTh OCHOBHBIE TUIIBI LIEBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUsI U HEpaBEHCTBA JUISl PELICHHUS] MaTeMaTUYeCKUX 3a/1ad U 33134 U3
pa3INyYHbIX o0JacTel HayKH U peabHOM KU3HU.

MogenupoBaTh peaibHbIE CHUTYallMd Ha S3bIKE aireOpbl, COCTABIATH BBIPAKECHHUS,
YPaBHEHHUs, HEPABEHCTBA 110 YCIOBUIO 3aJadyM, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DOyHKIUM U TpadpuKu

OmnepupoBaTh NOHATUSAME: (DYHKIIHS, CIOCOOBI 331aHUsI PYHKIIMHU, 001aCTh ONpPEEICHUS U
MHOXECTBO 3HaUeHHUH (PyHKIMH, TpapuK QyHKIIUH, B3aUMHO 00paTHbIEe (YyHKIINH.



OnepupoBaTh NOHATUSIMHU: YETHOCTh U HEUETHOCTD PYHKINHU, HYJIU (GYHKIIMH, TIPOMEKYTKU
3HAKOIOCTOSIHCTBA.

Hcnonb3oBate rpaduky QyHKIMHA U1 pELICHUs] yPaBHEHUH.

Ctpouth W yuTaTh rpa@uKu JUHEHHONW (DYHKIIMH, KBaAPATHUYHOW (PYHKIIUU, CTEIICHHOMN
(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 MEX1Yy BEITUNUYMHAMU.

Hayana maTemMaTH4yeckoro aHajaimsa

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

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaIOIIasi TeOMETpUUYECKas MPOrpeccus, cymma
0eCKOHEYHO YOBIBAIOIIEH reOMETPUIECKON MTPOrPECCUH.

3a/1aBaTh NOCJIEA0BATEIBHOCTH 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 anmnapar Jjisl ONMCaHUs pealIbHbIX IPOLECCOB
U SIBJICHU, IPU PEILICHUU 3aa4 U3 JPYTUX y4eOHBIX MPEIMETOB.

OnepupoBaTh NOHATUAMU: ONPENIETIECHUE, TEOPEMA, CIIEICTBHUE, TOKA3ATEIbCTBO.

11 KJIIACC

Yuciia 1 BbIYUCICHUA

OnepupoBaTb MNOHATUSIMM: HATypallbHOE, II€JI0€ YHUCIIO; HCMOIb30BaTh MPHU3HAKU
JIEITMMOCTH LIEJIBIX YUCEIN, Pa3JIOKEHUE YHACIIA HA TIPOCThIE MHOKUTEIM I PELICHUS 3a]1a4.

OnepupoBaTh MOHATHUEM: CTENIEHD C PALlMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh MOHATUAMHU: JIoTapu(M YUCIIA, TECATUYHBIE U HATYpaJIbHbIC JIOTapU(MBI.

YpaBHeHHsI M HEPABEHCTBA

[IpumeHsTh CBOWCTBAa CTENEHW JJsi MpeoOpa3oBaHUs BBIPAKEHUH; OMNEpUPOBATH
MOHATUSAMH: [TI0KA3aTEIIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI TI0KA3aTEIbHBIX
YPaBHEHUUN U HEPABEHCTB.

BeimonHsaTe mpeoOpa3oBaHUs BBIPAKEHUH, COJAEpXKAIIMX Jorapudmbl; OMEpUpOBATH
MOHATUSIMM:  JIOTapU(PMHUUECKOE YpaBHEHHME W HEPAaBEHCTBO; peUlaTb OCHOBHbBIE THIIbI
JorapupMHUECKUX YPaBHEHUN 1 HEPABEHCTB.

Haxoauts pemienus NpocTeUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OrnepupoBaTh NOHATHSAMHU: CHCTEMA JIMHEWHBIX YPAaBHEHUHN U €€ PEIICHHE; UCIOJIb30BaTh
CHUCTEMY JINHEVHBIX YPAaBHEHM JUJIS PEIICHUS] IPAKTUYECKUX 3a7a4.

Haxomuts pemieHus npocTeMInX CUCTEM U COBOKYITHOCTEW PallUOHAJIBHBIX YPABHEHUN U
HEPaBEHCTB.

MogenupoBaTh peanbHbIE CUTYallUM Ha S3bIKe anreOpbl, COCTABIATH BBIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3aJa4M, UCCIEN0BATh IIOCTPOEHHBIE MOJCIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKUUH U rpaduKu



OnepupoBaTb MOHATUAMM: IepUOANYEcKas (QYHKIHSA, NPOMEXKYTKM MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIMH, HauOOJbIIee M HAUMEHbIIeEe 3HAYeHUs (YHKIHUU Ha
IPOMEXKYTKE; UCTIONH30BATh MX JJISl HCCIIEOBAHUS (PYHKIIUH, 3aJaHHOH rpa)uKoM.

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

N300paxxaTh Ha KOOPAWHATHOM IJIOCKOCTH TpapuKH JUHEWHBIX YpaBHEHUH U
UCIOJIb30BaTh UX JJIsl PEILICHHs] CUCTEMbI IMHEHHBIX YpaBHEHHH.

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

Hauyajia MaTeMaTH4YeCKOro aHAIN3a

OnepupoBaTb NOHATUSAMU: HENpepbIBHAs! (PYHKIMS; IPOU3BOIHAS (DYHKIMH; UCTIOIb30BATh
reoMeTpUYecKuil ¥ (pU3nYecKrii CMBICI IPOU3BOAHOM Ul peleHus 3a1ay.

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

Hcnonb30BaTh NPOMU3BOJAHYIO s MCcieloBaHMS (YHKIMM Ha MOHOTOHHOCTb 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: MEpBOOOpa3Hasi MU UHTErpai; MOHUMATh FEOMETPUUYECKUH U
(bu3nueckuii CMbICT HHTErpaa.

Haxonute mepBooOpa3Hble dJIeMEHTAPHBIX (DYHKIUI; BBIYUCIATH MHTETpal Mo (popmyre
Hrerorona—Jleiibuuna.

Pemate nmpuknasHble 3a/1a4i, B TOM YUCIIE COLMATbHO-3KOHOMUYECKOTO U (PU3UYECKOTO
XapakTepa, CpeJICTBaMH MaTeMaTHYEeCKOT0 aHaIN3a.



4, TEMATHYECKOE IIJIAHUPOBAHUE
10 KJIACC

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NMPOrpamMMbl

MHOXeCTBa PallMOHAIBHBIX
1 NEHACTBUTENBHBIX uKcell. ParnonansHbIe
ypaBHEHUS U HEPABEHCTBA

Oyukuun U rpaduku. CTeneHs ¢ HelbM
okKasarelieM

KoauuecTBO 4acoB

Bcero

14

KonTpoabHbie
padoTshI

Apudmernaeckuii KOpeHb N—0i CTETICHH.
HppaumnoHanbHble ypaBHEHNS U HEPABEHCTBA
Dopmyiibl

4 TpUrOHOMETpHUH. T pUroHoMeTpuyecKue
YpaBHEHUS

5 IlocnenoBaTeabHOCTH U nporpeccnuu

18

22

[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



11 KJIACC

Ne i/ HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI Komriecrso acos
Bcero KonTposabHbie padoTsl
1 CreneHb ¢ paloHAILHBIM TIOKa3aresneM. [lokazarenbHas 12 1
¢bynknus. [TokasarenbHbIe ypaBHCHHS U HEPABEHCTBA
5 Jlorapudmuueckas pynkuus. Jlorapudpmudeckue ypaBHEHH 12
Y HEpaBCHCTBA
3 Tpuronomerpuueckne GyHKIIUN U UX TPaApHUKH. 9 1
Tpuronomerpuieckre HepaBEHCTBA
4 [TpousBoanas. [IpumeneHre mpou3BOHOM 24 1
5 WHTerpan u ero npuMeHEHHS 9
6 Cucremsl ypaBHEHUNI 12 1
7 HarypanbHble 1 1iensie yncia 6
8 [ToBTOpEeHue, 06001IeHNE, cCCTeMaTH3allusl 3HAHUN 18
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




5. MOYPOYHOE IVIAHUPOBAHUE

10 KJIACC
KoanuectBo yacon
Ne i/ Tema ypoka KoHnTpoabHubie Jdara uzyyenus
Bcero
padoThbl 10a. 100, 108

1 MHO0keCcTBO, ONepaliy HaJl MHOKECTBAMHU. 1 03.09
Huarpammsl Ditiepa—BenHa '
Panmonanesueie uncia. OOBIKHOBEHHBIE U

2 JeCATUYHBIE TPOOU, TIPOLICHTHI, 1 03.09
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
ApudmeTnueckue oneparuu C

3 parMoHaIbHBIMU YUCIIAMH, 1 10.09
peoOpa30BaHUS YMCIOBBIX BBIPAKCHHIMA
[Tpumenenue apobeli U MPOIEHTOB AJIs

45 pelIeHUs TPUKJIAAHBIX 3a7a4 U3 9 10.09
pa3IMYHBIX OTpaciiell 3HAHUU U pealbHOU 17.09
KU3ZHU

5 [elicrBuTenbHble yncia. PanmonanbHble U 1 17.09
UppalMoHaIbHbIC YHCIa

7 ApUI/I(i)MeTI/IHGCKI/Ie OIEPALNH C 1 94.09
JEHCTBUTEIILHBIMH YHCITAMA
[TpubnuxEHHBIC BEIYUCIICHUS, TIPaBUIIa

8 OKpYIJIEHUS, IPUKHJIKA U OLICHKA 1 24.09
pe3yJibTaTa BEIYMCIECHUM

9 ToxaecTBa U TOXKIECTBEHHBIS 1 01.10

npeoOpazoBaHus




10 VYpaBHeHUEe, KOpEHb YpaBHEHUS 01.10
11 HepaBeHcTBO, pellieHre HepaBeHCTBA 08.10
12 Metoa nHTEpBaIOB 08.10
13 Pewenne Ljenmx U ApOOHO-palliOHAIBHBIX 15.10
YpaBHEHHIA U HEPABEHCTB
KonrtponbHas padora no reme
14 "1\/£H0>KeCTBa palMOHAIBHBIX U 15.10
JeMCTBUTENBHBIX yucel. PalnmoHanbHble
ypaBHEHUS U HEPABEHCTB"
15 OyHKIMS, CIOCOOBI 3a/1aHus QYHKIUH. 99 10
B3aumuo obpaTtHbie HyHKIIUU
I'paduk pynkmmm. O6IaCTh ONpeaeIecHUsS
16 Y MHOYKECTBO 3HaueHui pynkuuu. Hynun 22.10
¢ynkuuu. [IpoMeXyTKH 3HAKOMTOCTOSTHCTBA
17 YérHbie 1 HEUETHBIE (QYHKIIUN 29.10
CreneHb ¢ IETIBIM MTOKa3aTeNIEM.
18 CranpapTHas ¢popma 3arucu 29.10
JIeMCTBUTENIBHOTO YKCIIa
Wcnonp3oBanue noaxoasmiei Gopmsl
19 3aIMCH IEHCTBUTENBHBIX YHCEI IS 05.11
peleHns MPaKTUYECKHX 3a/1a4 U
IpEe/CTaBICHUS JaHHBIX
CrenenHast GQyHKIUS C HATypalIbHBIM U
20 LENBIM IoKasareneM. EE cBoicTBa 1 05.11
rpaduk
Apudmernueckuil KOpeHb HaTypaTbHON 12.11
21-22
CTETeHH 12.11




CaoticTBa apu(PMETHUECKOTO KOPHS

19.11

2325 HaTypaJIbHOMN CTETEHH 19.11
P 26.11
26.11
Tlei o B « 03.12
96-30 ! eI/IfJTBI/ISI C apu(PMETUIECKIMHU KOPHAMHU 03.12
Oii CTeTIeH! 10.12
10.12
17.12
p . 17.12
31-35 eIIeHNe UPPAIMOHAIBHBIX YPAaBHEHHUHA 1 2412
HEpaBEHCTB 24,2
21.01
o . 21.01
36-37 CgoiicTBa u rpaduk KOpHS N-0ii cTeNeHN
29.01
KonrponbHas pabora no reme
38 "ApupmeTrnueckuil KOpeHb N—0ii CTeTeHu. 99.01
WppanmoHansHbie ypaBHEHUS U
HepaBeHcTBa"
CuHyC, KOCHUHYC U TaHT'€HC YHCIIOBOTO 04.02
39-40
aprymeHra 04.02
41-42 ApKCUHYC, apKKOCUHYC U apKTaHT'€HC 11.02
YHCJIOBOT'O apryMeHTa 11.02
TpuronomeTpudeckast OKpy>KHOCTb,
18.02
43-44 oTpeieTICHUE TPUTOHOMETPUUECKHIX 18.02
(yHKIMIT 4MCIIOBOTO apryMeHTa '
25.02
45-48 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI

25.02




04.03

04.03
11.03
ITpeobpa3oBaHue TPUTOHOMETPUUECKUX 11.03
49-53 BBIPKCHUI 18.03
18.03
25.03
25.03
01.04
Pemenue TpuronoMeTpruuecKux 01.04
54-59 .
ypaBHEHUU 08.04
08.04
15.04
KonTtponsHas padora no teme "®dopmyis
60 TPUTOHOMETPHUU. TpPUTrOHOMETPUYECKUE 15.04
ypaBHEeHUA"
[TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS
61 [I0CJIEJOBATEIBHOCTE. MOHOTOHHEIE 22.04
MIOCJIEIOBATEIBHOCTH
Apudmernueckas 1 reoMeTpuiecKas
62 nporpeccuu. Mcnoab3oBaHue MPOrpeccuu 2204
JUTSL PEUICHUsT PeATbHBIX 33124
NPUKJIIQJHOTO XapaKTepa
BeckoneuHo yOpIBaro1asi reoMeTpudecKas
63 nporpeccusi. Cymma 0€CKOHEYHO 29.04
yOBIBaroIIEi reOMETPUUECKOI MPOrpeccHu
64-65 ®opmya CI0KHBIX TPOLEHTOB 29.04

06.05




O0001enue, cucreMaTA3amus 3HaHuH 3a

66 KypcC aJireOpbl ¥ Ha4aJl MaTeMaTHIeCKOTO 1 06.05
aHanuza 10 kiacca
67 Hrorosast KoHTpoOJIbHAS paboTa 1 13.05
O0001Ienre, cUCTEMaTH3aLUs 3HaHUH 3a
68 KypcC aJireOpbl ¥ HayaJl MaTeMaTHIeCKOTO 1 13.05
aHanuza 10 kacca
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanyecTBo 4acoB

Ne JlaTa
/i Tema ypoka Beero Konrpoabnsie IIpakrnyeckue e ——
padoThI padoTsbI
1 CreneHb ¢ palMOHAJIbHBIM II0Ka3aTeleM
CBolicTBa CTENEHU 1
3 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX 1
palMOHAIbHBIE CTEIIEHU
4 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPKAIINX 1
palMOHATIbHBIE CTEIIEHU
5 [Ipeo6pa3oBanue BblpaxxeHU, CoaepKaLUX 1
palMOHAJIbHBIE CTEIIEHU
6 [Toka3arenbHble ypaBHEHHs U HEPABEHCTBA 1
7 [Toka3arenbHble ypaBHEHUsI U HEPABEHCTBA 1
8 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA 1
9 IToxazarenbHblE ypaBHEHUS U HEPABEHCTBA 1
10 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA 1
11 [Toka3zarenbHas (GyHKIMSA, €€ CBOWCTBA U 1
rpapuk
KonTposabHas padora no teme "CreneHs ¢
12 panuoHanbHBIM NokazareneM. [lokazaTenbHas 1 1
¢ynkuus. [TokazarenbHble ypaBHEHUS U
HepaBeHcTBa"
13 Jlorapugm gmncna
14 JlecaTuuHbIe U HaTypaJibHbIE JOTapH(PMbI
15 [IpeoOpa3zoBanue BbIpaXeHU, copepKalux 1

Jorapudmbl




[IpeoOpazoBanue BhIpaXEHUH, COAECPKAIINX

16 1
norapuhMbl

17 [IpeoOpazoBanne BEIpAXKEHHIA, COACPIKALIX 1
J0rapupmbl

18 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX 1
norapuhMbl

19 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA 1

20 Jlorapudmudeckue ypaBHEHHS 1 HEpaBEHCTBA 1

21 Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA 1

22 Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA 1

93 Jlorapugmuueckas pyHKIus, €€ CBONCTBA U 1
rpaduk

24 Jlorapudmmueckas pyHKIuUs, €€ CBOWCTBA U 1
rpaduk

o5 Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA 1
u rpaduKu

26 Tpuronomerpuueckue GyHKIUH, UX CBOICTBA 1
u rpaduKu

27 Tpuronomerpuyeckue GyHKIIMH, UX CBOWCTBA 1
u rpaduKu

)8 Tpuronomerpuueckue GyHKIUH, UX CBOICTBA 1
u rpaduKu

29 [TprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB 1

UMepBI TPUTOHOMETPUYECKIX HEPABEHCTB

30 IT 1

31 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1

32 [TprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB 1

33 KonTtponbHas pabora o Teme 1

"Jlorapudmuueckast GyHKIuUS.




Jlorapudmuueckue ypaBHEHUS U
HepaBeHCcTBa. T puronoMmerpuueckue GyHKIUU
u ux rpaduku. Tpuronomerpuueckue

HepaBeHCTBA"
34 HenpepsiBable pyHKINN 1
35 MeToa MHTEpBAJIOB ISl pEIICHUST HEPAaBEHCTB 1
36 MeTtoa HHTEpBAJIOB JJIsl pEIICHUS] HEPABEHCTB 1
37 [TpousBoaHas GyHKIMH 1
38 [TpousBoaHas GyHKIMH 1
39 I'eomerpuueckuii u HpU3NIECKHIA CMBICI 1
MIPOU3BOIHOMN
40 ['eomeTpuyeckuii 1 GUINIECKHUI CMBICIT 1
MIPOU3BOIHOM
OW3BOJHBIC JIEMCHTAPHBIX KOUH
41 I1 YH
OH3BO/IHBIE JIEMEHTAPHBIX KIIHi
42 IT 1
43 [TpousBoiHAS CyMMBI, IPOU3BECHHS, 1
4acTHOTO (QYHKIUH
44 [IpousBoiHAS CyMMBI, IPOU3BEIACHHS, 1
YacTHOTO (PyHKIUH
45 [TpousBoHAS CYMMBI, TPOU3BEACHNUS, 1
4acTHOTO (QYHKIUH
46 [TpumeHeHwe TPON3BOTHON K UCCIIETOBAHHIO 1
(GyHKIMI HA MOHOTOHHOCTH M 9KCTPEMYMBI
47 [TpuMeHeHre POU3BOTHOM K MCCIIEIOBAHUIO 1
(GYHKII Ha MOHOTOHHOCTB M 9KCTPEMYMBI
48 [IpumeHeHne MPoU3BOTHOM K UCCIIETOBAHUIO 1

(GyHKLIUH HA MOHOTOHHOCTb U DKCTPEMYMBI




IIpuMeHeHne IPON3BOIHOMN K UCCIEA0BAHUIO

49 (GyHKLIUH HA MOHOTOHHOCTb U 9KCTPEMYMBI

50 Haxoxxnenre HanOobIIero 1 HAMMEHBIIETO
3Ha4YeHUs (QYHKIUU Ha OTPE3Ke

51 Haxoxnenue HauOoJbIIero 1 HAMMEHBLIETO
3Ha4YeHUs QYHKLUU Ha OTPE3Ke

52 Haxoxxnenre HanOobIIero 1 HAMMEHBIIETO
3Ha4YeHUs QYHKLUU Ha OTPE3Ke

53 Haxoxnenne HanOobIIEro 1 HANMEHBILETO
3Ha4YeHUs (YHKIIUU Ha OTPE3Ke

54 HaxoxneHne HauOoJbIIero 1 HaUMEHBLIETO
3Ha4YeHUs (PYHKLIHUU Ha OTpE3Ke

55 Haxoxnenne HanOobIIEro 1 HANMEHBILETO
3Ha4YeHUs (YHKIHUU Ha OTpE3Ke
IIprumeHeHnre TpOU3BOIHOM JIJIsI HAXOAKIACHUS
HAWJIY4IlIEero peleHus B IPUKIIAHBIX

56 3a/1a4yax, JJIs ONpeeseHUus: CKOPOCTH
nporecca, 3aJaHHOro GopmMysIon Win
rpaduKom

57 KonTponsnas pabora no teme "IIpousBogHas.
[Ipumenenue npous3BoiHON"

58 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX

59 [TepBooOpasnas. Tabmauia nepBooOpa3HBIX

60 WuTerpan, reomeTpuueckuii 1 pu3nyecKuii
CMBICII MHTETpaja

61 WnTerpain, reomeTpudeckuil U Gu3ndecKuit
CMBICJI MHTETpaja

62 WuTerpain, reomeTpudeckuil 1 Gpu3ndecKuit

CMBICJT MHTETpaia




Brruncnenue uHTErpana no hopmyie

63 Herorona—JleiiOuuia

64 Brruncnenue uaTErpana no Gopmyie
Herorona—IJleitbuuna

65 Brruncnenue unrerpania mno gpopmyine
Herorona—JleiiOuuia

66 Brruncnenue waTErpana no Gopmyie
Herorona—JleiiOuuia

67 CucreMbl TUHEHHBIX YpaBHEHUN

68 CucreMbl TUHENHBIX YPaBHEHUN

69 Pemenue npukiaaHBIX 33/1a4 ¢ TTOMOIIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

70 Pemenne npukiaaHbIX 33/1a4 ¢ TOMOIIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
CuHcTeMbl U COBOKYITHOCTH IIETIBIX,

71 paloHaIbHBIX, HPPALIMOHATBHBIX,
MOKa3aTeNbHBIX, JOrapu(HMUUECKUX
ypaBHEHU U HEPABEHCTB
CHcTeMbl U COBOKYITHOCTH IIETIBIX,

7 paIlMOHATLHBIX, HPPANHOHAIBHBIX,
MOKa3aTeNbHBIX, JOrapu(HMUUECKUX
ypaBHEHU U HEPABEHCTB
CHcTeMbl U COBOKYITHOCTH IIETIBIX,

73 PaIMOHATLHBIX, HPPAMMOHATBHBIX,
MOKA3aTeNbHBIX, JOrapu(PMUUECKUX
ypaBHEHU U HEPABEHCTB

74 CHcTeMbl U COBOKYITHOCTH IIEJIBIX,

paluOHAJIBbHBIX, UPpPALlMOHAIBHBIX,




NOKa3aTebHbIX, JIOTapU(HMUIECKUX
YPaBHEHUI U HEPABEHCTB

Hcnonp3oBanue rpadukoB GyHKIUN a7

& peleHus: ypaBHEHUN U CUCTEM

76 Hcnonb3oBanue rpadukoB pyHKIUN 115
pelleHus: ypaBHEHUH U CUCTEM
[IpuMeHeHue ypaBHEHUN, CUCTEM U

77 HEPABEHCTB K PEIICHUI0 MaTeMaTHUYEeCKUX
3a/1a4 U 3a/1a4 U3 pa3InYHbIX 00acTeil HayKu
Y peajbHOM KU3HU

78 KonTtponpHas padora no teme "UnTerpan u
ero npuMmeHeHus. Cucrembl ypaBHeHU"

79 HarypanbHble 1 nensie yucna B 3aja4ax u3
pEATbHOM KU3HU

80 HarypanbHble 1 nenpie yucia B 3aja4ax u3
peaTbHOM KU3HU

81 HarypanbHble 1 1ienple yncia B 3ajja4yax u3
pEATBHOM KU3HU

82 [Tpu3Haku AETMMOCTH LEJNbIX YUCel

83 [Tpu3HAaKH IETUMOCTH LETBIX YHCET

84 [Ipu3Haku neIMMOCTH LIEIBIX YNCE

85 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHUHN. YpaBHEHUA

86 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHWM. Y paBHEHUS

87 [ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs

3HaHUU. YpaBHEHUSA




[ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3aIUs

88 .
3HaHWH. Y paBHCHHS

89 [ToBTOpeHnue, 06001IeHNE, CHCTEMATH3aIUS
3HAaHUU. YpaBHEHUSA

90 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A
3HAHUU. Y paBHEHUS

01 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
3HaHui. HepaBeHncrpa

92 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS
3HaHui. HepaBeHcTBa

03 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A
3HaHui. HepaBeHcTBa

94 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
3HaHui. HepaBeHcTBa

95 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
3HaHui. CrucTeMbl ypaBHEHUN

96 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHuH. CHucTeMbl ypaBHEHUN

97 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATU3AIIHS
3HaHuil. OyHKUIMH

98 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS
3HaHuil. OyHKUIMH

99 HToroBas KOHTpoJIbHAsA paboTa

100 Hrorosast koHTpOIBHAS paboTa
O06o00611eHne, cucTeMaTu3alus 3HaHUH 32 Kypc

101 anreOpbl U HAYall MAaTEMAaTUYECKOTO aHaTN3a

10-11 kimaccos




O06o00611eHne, cucTeMaTu3alus 3HaHUN 32 KypC

102 anreOphl ¥ HaYaJl MATEMAaTHYECKOTO aHAIM3a 1
10-11 knaccos
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







6. YYEBHO-METOJUYECKOE OBECHHEYEHUE OBPA3OBATEJIbBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

* MaremaTuka: anredpa U Hayanaa MaTeMaTHYECKOIr0 aHAINU3a, reoMeTpust. Ainredpa u Hadasia
MaremaTuueckoro ananusa, 10-11 xmaccel/ Anmumos LLA., Konsrun FO.M., TkaueBa M.B. u
ap., AkunonepHoe oomiectBo «M3narensctBo «IIpocBemieHue»

* MaremaTuka: anredpa 1 Hayajla MaTeEMaTHUECKOIo aHalln3a, reometpus. ['eomerpus, 10-11
kiaccel/ Atanacsia JI.C., Byry3os B.®., Kagomuer C.b. u np., AKnmoHepHOE 00IIIECTBO

«M3marenscTBO «lIpocBemenune»

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

Anrebpa 1 Hauana MaTeMaTHYeCKOro aHanu3a. Jupakruyeckue matepuaisl. 10xkn M
[Ipoceemenne2012

Anre0pa 1 Hauasla MaTeMaTHYecKoro aHanu3a. Jlunakrnyeckue marepuainsl. 11xin M
[Ipoceemenne 2012

KonTponbsHO-u3MepuTenpHble MaTepuaibl. Aaredpa 1 Hayajga MaTeMaTHYecKoro aHainusa. 10
ki1 cocT.A.H.Pypykun M. BAKO 2017

KoHnTponbHO-u3MepuTenpHble MaTepuaibl. Anredpa U Hayana MaTeMaTHYecKoro aHaiumsa. 11
ki1 cocT.A.H.Pypyxkun M. BAKO 2017

Anrebpa u Havyasia MaTeMaTHU4ecKoro ananusa. Temarnueckue Tectol 10-11 i
coct.JI.O.[lennmena u np. M BAKO 2017

[Toypounsie pa3zpabotku no reometpun kK YMK A.C.ATtanacsna u ap.(M.: IIpocsemenne) M
BAKO 2020

3amaun 1 ynpakHeHHs Ha ToToBBIX yepTexax 10-11 kmaccet E.M.Pabunosuu M Unekca 2014

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET



http://scholl-collektion.edu.ru
http://www.ege.edu.ru
http://www fipi.ru

http://window.edu.ru






