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IHHOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma y4eOHOTO Kypca «AsreOpa W Hadajla MAaTeMaTHYEeCKOTO aHaIM3a»
npeamera «MaTematukay yriy0iaeHHOTo ypoBHs it oOyuatommxcs 10 —11 kiaccoB pazpaborana
Ha ocHOBe DeepanbHOrO roCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIApTa CPEIHEro OOIIero
oOpazoBanus, OenepanbHOil paboyell mporpaMMbl CpeAHEro odIiero oopasoBanus «Anredpa u
HayaJla MaTeMaTH4YeCKOr0 aHaN3a. YTIYOJICHHBIH YPOBEHBY, C YUETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUM, MPEIBSIBISEMBIX K MAaTeMaTHYECKOMY OOpa30BaHUIO, M TPAJUIMNA POCCUHCKOTO
oOpa3oBanus. Peaymzanusi mporpaMMbl 00SCIICUNBACT OBJIAJICHUE KIFOYCBBIMA KOMITCTCHITUSIMH,
COCTaBJAIOIMMH OCHOBY JII CaMOPA3BUTHA W HCHPCPBIBHOI'O O6pa30BaHI/I$I, OEJI0CTHOCTD
O6HIGKYJIBTypHOFO, JIMYHOCTHOT'O U IMTO3HABATCIBLHOI'O pa3BUTUA JIMYHOCTU O6y‘-IaIOIIII/IXC$L

VYueOHblli Kypc «Anrebpa W Havajla MaTeMaTHUYECKOTO aHaln3a» SBISIETCS OJHHUM U3
HauOoJyiee 3HAYUMBIX B TPOrpamMMe CpeIHero oOIero o0pa3oBaHUs, IMOCKOJBKY, C OJHOMI
CTOPOHBI, OH 00ECIIEYNBACT MHCTPYMEHTAIBHYIO 0a3y JUIs H3yYCHHsS BCEX €CTECTBEHHO-HAYUHBIX
KYPCOB, a C Ipyroil CTOpOHBI, (GOPMUPYET JIOTUIECKOE M a0CTPAKTHOE MBIIIJICHHE 00YJatOIIIXCs
Ha YpOBHE, HEOOXOAMMOM Il OCBOCHMsSI WH(GOPMATUKH, OOIIECTBO3HAHUS, WCTOPUH,
CIIOBECHOCTH W JAPYrHX IHCHUIUIMH. B paMkax maHHOrO y4eOHOro Kypca oOydaromruecs
OBJIAJIEBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HayKH, KoTopas (opMmylnupyer cBOU
JOCTHKEHHS B MaTeMaTudeckoil hopme.

VY4eOHbIil Kypc anreOpsl W Haval MAaTeMaTHYeCKOTO aHallM3a 3aKIaJbIBaeT OCHOBY JUIS
YCIICHIHOT'O OBJIAACHHA 3aKOHAMU (1)1/131/11(1/1, XNUMHUU, 6I/IOJ'IOFI/II/I, IIOHUMAaHHs OCHOBHBIX TeH}IeHHI/Iﬁ
PasBUTHUA DKOHOMUKH U O6HI€CTB€HHOI>1 JKU3HH, IMO3BOJIACT OPUCHTUPOBATHECSA B COBPEMCHHBIX
HU(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIIOJIb30BATh WX IS JAJIbHEWUIIEro
0o0pa3oBaHUs M B MOBCEIHEBHOMN )XM3HU. B TO e Bpems OBlajiecHHe a0CTPAKTHBIMU H JIOTHYECKU
CTPOTUMH KOHCTPYKIHMSMHU alNreOpbl U MaTeMaTHYeCKOTO aHaj3a Pa3BUBACT yMEHHE HAXOJIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HCTHHHOCTB, I0OKAa3bIBATh YTBEP)KJICHHSI C TIOMOIIBIO HHTYKITUT
U pacCykJaTh JCTYKTUBHO, MCIOJB30BaTh 0000IIEHNE W KOHKPETHU3AINIO, a0CTparupoBaHue u
aHaJIOTHIO0, POPMHUPYET KPEaTUBHOE U KPUTUIECKOE MBIIIICHHUE.

B X04€ H3YUYCHUA y‘IC6HOFO KypcCa «Anre6pa N HaydajJla MaTCMaTH4YCCKOI'O aHaJIu3a»
O6y‘laIOHlI/IeCH oJIiy4aroT HOBBIM OIIBIT PCUICHUA IIPUKIIAAHBIX 3ada4d, CaMOCTOATCIbHOI'O
IMOCTPOCHUA MATCMATHUYCCKUX MO,I[GJICI;'I PEAIbHBIX CHTyaHHﬁ, HHTCpHOpETAall TMOJYYCHHBIX
peH.IeHHfI, 3HAKOMSITCA C IMpUMEpaMH MaTEMaTHYCCKUX SaKOHOMepHOCTeﬁ B IIpUpOAC, HAYKE U
HCKYCCTBC, C BBIAAIOIIUMHUCA MATCMATUYCCKUMHA OTKPBITUAMU U UX aBTOpAMU.

VYueOHblii Kypc 007a7aeT 3HAUUTENbHBIM BOCHHUTATEIbHBIM IOTEHIIMAIOM, KOTOPBII
peain3yeTcss Kak uepe3 ydeOHBbI MarepHual, CHOCOOCTBYIOMIMKI (OPMUPOBAHUIO HAYYHOTO
MHPOBO33pEHHUSA, TaKk W 4epe3 creunuky ydeOHOU  JeATENbHOCTH, TpeOyromei
MPOJIOJDKUTENFHON  KOHLIEHTPAallMd  BHUMAHUS, CaMOCTOATEIBHOCTH, AaKKypaTHOCTH H
OTBETCTBEHHOCTH 3a MOJY4YEHHBII pe3ynbTar.

B ocnHoBe meToauku 06y‘~IeHI/I${ anre6pe N HadYajJdlaM MaTCMaTH4YCCKOI'O aHaJu3a JICKHT
JIesITeIbHOCTHBIN IMPpUHIUIT O6y‘leHI/IH.

B ctpykType yuebHoro Kypca «Anredpa U Hadyaisa MaTeMaTHUYECKOTO aHaJIM3a» BbIIEICHBI
CIIEAYIOIINE COJEPIKATEIbHO-METOJMUeCKUe JTUHUU: «YHucna W BbIYMCIECHUN», «DYyHKIMH U
rpaduku», «YpaBHEHUs U HepaBeHCTBa», «Havana maremaTuueckoro aHanusa», «MHOXecTBa U
Joruka». Bce OCHOBHBIE COZIEPKATENBHO-METOIMUECKHE JTMHUY U3Y4atOTCsl Ha MPOTSKEHUU JIBYX
neT o0ydeHusl Ha YpOBHE CpeiHero oouiero oopazoBaHus, €CTECTBEHHO JIOMOJIHSAS APYT Apyra u
MIOCTENEHHO HACHIIAsACh HOBBIMM TeMaMHM M pasaenaMu. [laHHBIM ydeOHbIM Kypc sBiseTcs
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WHTETPAaTUBHBIM, TOCKOJBKY OOBEAMHSET B cebe COAEpKaHHE HECKOJBKHUX MaTEeMaTHYEeCKHX
JUCIUIUINH, TAaKUX KaK ajredpa, TPUTOHOMETPHS, MaTEMAaTUYECKUN aHAIIU3, TEOPUST MHOKECTB,
MaTeMaTudeckasi Joruka u apyrue. Ilo mepe Toro, kak oOydaroniyecs OBJIaIeBalOT BcE Ooee
IIUPOKAM  MAaTeMAaTUYECKUM  ammaparoM, y HUX  TOCIEIOBaTeIbHO  (OpMUPYETCS
U COBEPIICHCTBYETCA YMEHHME CTPOUTH MATEMATHYECKYH) MOJEIb PEaJbHOW CHUTYallMH,
MIPUMEHSTH 3HAHUSI, TIOJYICHHBIC TIPU U3YUYEHUHU Y4eOHOTO Kypca, sl PEHICHHUS CAMOCTOSTEIIEHO
chOpMyITUPOBAHHON MaTEeMAaTHYECKOM 3a/1a49H, a 3aTeM HHTEPIPETUPOBATH CBOM OTBET.

ConeprxaTenbHO-METOqMYECKast TMHUS «YHCIa U BEIYMCICHUSD) 3aBepIuaeT (hopMHUpOBaHUE
HABBIKOB HMCITOJIb30BaHMS JICHCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO HA4YaTO Ha YPOBHE OCHOBHOTO
obmero oopaszoBanus. Ha ypoBHe cpenHero obmiero oopazoBanusi 0co00¢ BHUMAaHUE YIIEISICTCS
(OpMHPOBAHHUIO HABBHIKOB PAlMOHAIBHBIX BBIUYMCIICHUM, BKIIOYAIOMIMX B CeOs MCIOJIL30BAaHUE
Pa3IMIHBIX (1)OpM 3arMcyu 4uciia, yYMCHHC J€JIaTb MNPHUKUIAKY, BBIIIOJIHATH HpI/I6J'II/DKéHHI>I€
BBIYHUCJICHHA, OUCHUBATL YMCJIOBBIC BBIPAXKCHUS, pa6OTaTI) C MaTeMaTNU4YCCKNMU KOHCTAHTAaMU.
3HaKOMEBIE O6y‘IaIOHII/IMC$I MHOXECTBA HATYpaJIbHbBIX, HCJIbIX, PAllMOHAJIbHBIX U I[eflCTBHTeJ'II;HLIX
quceJl AOMOJHAKTCA MHOXKXCECTBOM KOMIIJICKCHBIX YHCEII. B KaXXJI0M U3 3THUX MHOXCECTB
paccMaTpHUBalOTCS CBOMCTBEHHBIC eMy CrelH(UISCKUe 33a4l U ONEpalliu: JICIICHHE HaIeo,
OTIEPUPOBAHUE OCTATKAMH HAa MHOYKECTBE IICNIBIX YHCEN, 0COObIC CBOWCTBA PAIMOHAIBHBIX U
MppalMOHAJIbHBIX YHCEN, apu(MeTHYeCKUe ONepaliy, a TAKKe U3BJICUEHUE KOPHS HATypaJbHOU
CTENCHW Ha MHOXKECTBE KOMIUIEKCHBIX YHCel. biaromaps mocienoBaTeIbHOMY pPACHIUPEHHIO
Kpyra MCHOJBb3YEMBIX YHCCIT MU 3HAKOMCTBY C BO3MOJKXHOCTAMHU HUX HNPHUMCHCHUS IJId PCHICHUA
pa3IUUHBIX 33124 (OPMUPYETCS IPEACTABICHUE O SIUNHCTBE MAaTEMATUKHN KaK HAYKH U €€ POJIH B
MMOCTPOCHUH MOJICNICH peaTbHOTO MUPA, ITUPOKO UCTIOIB3YIOTCS 00001IeHne 1 KOHKPETH3aIusl.

Jluausa «YpaBHEHUS M HEPABEHCTBA» peaM3yeTcs Ha MPOTSHKEHWH BCEro OOy4YeHHUsS Ha
YpOBHE cpenHero ooémiero oOpa3oBaHHs, TIOCKOJBKY B KaxJaoMm paszzaene [Iporpammbl
MIPEelyCMOTPEHO pellleHrne COOTBETCTBYIOIIUX 3ajad. B pe3ynbrare oOydaromiyecs OBJIaJeBalOT
pPa3IMYHBIMU  METOJaMHU  PELICHUS palMOHAIBHBIX, HWPPALMOHATIBHBIX, IOKAa3aTENIbHBIX,
Jorapu(MUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHHI, HEPAaBEHCTB U CHUCTEM, a TaK)Ke 3ajad,
cojepkauux napaMmerpsl. [lomydeHHblEe yMEHUs HIMPOKO HCIOJIB3YIOTCS HPU HCCIETOBAHUU
(GYHKIMM ¢ TOMOIIBIO TPOU3BOIHOM, MIPH PEIICHUH NMPUKIAJAHBIX 3a/1a4 U 3a7[a4 Ha HAaX0XKICHHE
HauOOJBIINX U HAUMEHBIINX 3HaYeHUi QyHkiuu. [lanHas copep)karenbHas TUHUS BKIIIOYAET B
cebs Takxke (QOpMUPOBAHHE YMEHUN BBINOJHATH pacuéThl Mo (Gopmynam, mpeodpazoBaHuUs
paloOHaIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHHUH, a TAKKE BBIPAKCHHI,
coJlepKalluX CTerneHu u Jsorapudmel. braromaps u3ydeHHIO anredpanvyeckoro marepuasna
MPOUCXOJUT  JalibHEHIee pa3BUTHE AJITOPUTMHUYECKOr0 M aOCTPaKTHOTO  MBILIUICHUS
oOyuaronuxcs, GOpPMHUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYXICHUM, pabOThl C CHUMBOJbHBIMU
dbopmamMu, mpeCTaBICHHs 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3ppexkTUBHbIE HHCTPYMEHTHI JJIsl PEHICHUs] TPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 3324, HATJSHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK S3bIKa HAYKH.

ConepxatenbHo-MeToAuuecKast TUHUS «DyHKIMU U rpaduKu» TECHO MNeperuieTaercs ¢
JIPYrUMH JUHUAMH y4€OHOTO Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 331a€T MOCIIE10BaTEIbHOCTD
u3yueHus: Mmarepuana. V3yuyeHue CTENEHHOM, IoOKa3aTeabHOM, JorapuMuyeckol u
TPUTOHOMETPUUECKUX (DYHKIIMH, UX CBOMCTB U Irpa(UKOB, HCHOIb30BaAHNE QYHKLUHN IS peLICHHS]
3aJa4y U3 APYrux y4eOHbIX IPEIMETOB U pealbHOM JKU3HU TECHO CBA3aHO KaK ¢ MaTeMAaTHUYECKUM
aHAJIM30M, TaK U C pellIeHHeM ypaBHEHHI 1 HepaBeHCTB. [Ipu 3ToM 60s1b110€ BHUMAHKE YIENSIeTCs
(opMUPOBAHHIO YMEHUS BbIpakaTh (POpMyIaMy 3aBUCUMOCTH MEXTY Pa3IMYHBIMU BETMUYNHAMH,
HCCIIeI0BaTh MOJydeHHble (DYHKIMM, CTPOUTh MX rpaduku. MaTtepuan 3Toil conepkaTeabHON
JIMHWUM HalleJIeH Ha pa3BUTHE YMEHUI M HAaBBIKOB, TO3BOJISIOIIMX BHIPAXKaTh 3aBUCUMOCTH MEX]TY
BEJIMYMHAMU B pa3IMyHON (opMme: aHATUTHYECKOH, rpadudeckoit u cioBecHol. Ero usydenue
CMOCOOCTBYET PA3BUTHIO AJITOPUTMHUYECKOTO MBILIUIEHUS, CIIOCOOHOCTH K OO0OOIIEHUI0 U
KOHKpETH3alliH, UCIIOJIb30BAHUIO AHAJIOTUH.



CopnepxarenpHas nuHUA «Hauana mMareMaTH4ecKOro aHajan3a» I03BOJISET CYIECTBEHHO
pacIIMpUTh KPYT KaK MaTEMaTUYECKUX, TAaK U MPUKJIAAHBIX 33]1a4, JOCTYIMHBIX 00yJarOIUMCsl, TaK
KaK y HUX MOSBISIETCS BO3MOXHOCTh CTPOUTH TPa(pUKH CIOXKHBIX (YHKIUH, ONpEnensiTh UX
HauOOJIbIINE W HAUMEHBIINE 3HAYCHUS, BBIYUCIAT TUIOMAa Guryp u oObEMBI TeJ, HAXOIUTh
CKOPOCTM U YCKOpEeHHs InpoueccoB. JlaHHas cojepxaTeiibHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOYHOCTH ITOCTPOEHUS MaTEMAaTUUYECKUX MOJIEIIEN pealbHbIX CUTYallHi, 103BOJISIET HAXOAUTh
HawlIydlllee pEIIeHWE B NPUKIATHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMMUYECKHX, 3ajayax.
3HaKOMCTBO C OCHOBaMH MAaTEMaTHUYECKOTO aHAlM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(opMaIIbHO-TOTMYECKOTO U KPEaTUBHOTO MBINUICHUS, ()OPMHPOBAHUIO YMEHHUI DPAaCHO3HABATH
IIPOSIBJIEHUSI 3aKOHOB MaTE€MaTHKU B HayKe, TEXHUKE U HCKyccTBe. OOydaromuecs y3HaIOT O
BBIJAIOIIMXCSI Pe3y/bTaTax, MOJYYEHHBIX B XOJE€ Pa3BUTHUSI MATEMaTUKU KaK HayKH, U 00 MX
aBTOpAx.

ConeprkarenbHO-MeToAnuecKas TMHUs « MHOKECTBa U JIOTUKA) BKITIOYAET B CEOSI DIIEMEHTHI
TEOpPUM MHOXKECTB M MATEMAaTUYECKON JIOTUKH. TeOpEeTUKO-MHOKECTBEHHBIE MPE/ICTABICHUS
MIPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMAaTUKH U TIPEIIararoT Hanbosiee YHUBEPCATbHBIN S3bIK,
OOBEIMHAIONINI BCE pa3lielbl MaTeMaTUKUM M €€ NPWIOKEHUH, OHM CBS3BIBAIOT pa3HbIC
MaTeMaTUYeCKUe MAUCUHUIUIMHBI U UX MPUIIOKEHUS B eauHoe Ienoe. Iloatomy BakHO naTh
BO3MOKHOCTh OOydYaromieMycss MOHMMATh TEOPETHKO-MHOXKECTBEHHBIN S3bIK COBPEMEHHOM
MAaT€MaTUKN U MCIOJIb30BATh €ro ISl BRIPAKEHUS CBOMX MbICIICH. [[pyruM BaKHBIM MPU3HAKOM
MaTeMaTHKH KaK HAayKH CJIEIyeT NPHU3HATh CBOMCTBEHHYIO €H CTPOTOCTh OOOCHOBaHWH U
CJIEIOBAHME OIPENEIEHHBIM IIPABUJIaM MOCTPOCHUS T0KA3aTENBCTB. 3HAKOMCTBO C JIEMEHTaMU
MaTeMaTHYEeCKOW JIOTHKH CIMOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIMUICHUS OO0yJaromuxcs,
MO3BOJIIET UM CTPOHUTH CBOM PACCYXKJICHUS HAa OCHOBE JIOTHYECKUX MPaBUJI, (GOPMUPYET HABBIKU
KPUTHYECKOTO MBIIICHUS.

B yueGHOM Kypce «Anredpa n Havajga MaTeMaTUYECKOTO aHAJIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOr0 MOJEIUPOBAaHUSA, KOTOpbIE IPHU3BAHbI CHOCOOCTBOBATH (POPMHPOBAHUIO
HABBIKOB MOCTPOCHUS MOJIEJICH pealbHbIX CUTYyallUi, UCCIEeAOBAHUS ATUX MOJENIEH C IOMOIIbIO
anmaparta anreOpbl U MaTeMaTUYECKOTO aHaiu3a, MHTEPIPETALUU IOJY4YE€HHBIX pPe3y/IbTaToB.
Takue 3amaHusl BIUIETEHBI B KaXAbld M3 pa3esioB MPOTPaMMbl, MOCKOJbKY BECh MaTepuall
y4eOHOTOo Kypca IIMPOKO HCIOJB3YeTCsl JUIsl pelIeHUs MPUKIagHbBIX 3aaad. [Ipu pemienuun
pealIbHBIX MPAKTUYECKUX 3a/1a4 00yyarouecs pa3BUBaOT HAOII0JaTeIbHOCTD, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaTbCs, UCIOIb30BaTh aHAIOTHIO, 0000IIaTh M KOHKPETHU3UPOBAThH
npobnemy. JleaTenpHOCTh MO (OPMHUPOBAHUIO HABBHIKOB pEIICHUs MNPUKIAJAHBIX 3a7ad
OpraHu3yeTcsi B IIpollecce H3YyueHHUss BceX TeM YdeOHOro Kypca «Anredpa W Hayana
MaTeMaTHYEeCKOrO aHAIH3a.

Ha usyuenue yueGHOTO Kypca «Anrebpa u Hauajga MaTeMaTUYECKOTO aHAJIN3a» OTBOIUTCS
272 gaca: B 10 xacce — 136 yacoB (4 yaca B Hezenmo), B 11 kiacce — 136 yacoB (4 yaca B HeZeio).

COLEP KXAHUE OBYUYEHUA
10 KJIACC
Yucua v BBIYUCTICHUSA
Panmonaneueie yncna. OOBIKHOBEHHBIE U JECATUYHBIC APOOU, TPOIEHTHI, OECKOHEYHBIE

nepuoandeckue apoodu. Ilpumenenne npo0eil 1 NPOLIEHTOB JUIs pEIIeHUs IPUKIIaJHbIX 33734 U3
Pa3JIMYHBIX OTpACied 3HAHUM U peabHOM KU3HU.



JleiicTBUTENbHBIC YKClia. ParyioHanbHBIE M HppalMOHANBHBIE 4ucia. ApudMeTHdecKue
OIepaluyd C JCHCTBUTEIBbHBIMU 4YHCIaMU. MOJyJib JEHCTBUTEIBHOIO YHUCIA U €ro CBOWMCTBA.
[TpuOmmkEHHBIE BBIYMCICHHS, TpaBWIa OKPYIJICHHS, NPUKHUIKA M OIEHKAa pe3yiabTaTa
BBEIYHMCIICHUH.

Crenenp ¢ nensiM nokaszareneM. bunom Heiotona. Mcnonbs3oBanue noaxoadmiei popmer
3aIMCHU ACUCTBUTEIBHBIX YHCEII ULl PEIIECHUS IPAKTUYECKUX 3a/1a4 U IIPEICTABICHUS ITaHHBIX.

ApupmeTHuecKnii KOpeHb HaTYpaIbHOMN CTEIIEHH U €T0 CBOMCTBA.

Crenenp ¢ palMOHAJIBHBIM IOKa3aTejleM W €€ CBOWMCTBA, CTENEHb C JIEHCTBHUTEIIbHBIM
II0Ka3aTeseM.

Jlorapudm uucna. CoiictBa sjorapudma. JlecaTuuHble U HaTypallbHbIE JTOTapU(pMBI.

CuHyc, KOCHHYC, TaHT€HC, KOTAHT€HC YMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC U
ApPKTAaHI'€HC YKMCIIOBOTO apryMEHTA.

YPaBHeHI/Iﬂ H HEPABCHCTBA

ToxnectBa M TOXIECTBEHHbIE TNpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb YypaBHEHUS.
PaBHOCUIIbHBIE YpaBHEHUSI U ypaBHEHUs-CIeICTBUSA. HepaBeHCTBO, pelieHre HepaBeHC TBa.

OcCHOBHBIE METOJIBI PEIICHUS LETBIX U APOOHO-pAIMOHATBHBIX YPAaBHEHUM U HEPABEHCTB.
MHoOrouseHsl OT OJHOM MepeMeHHOM. JleneHne MHOTOWIeHa Ha MHOTOWIEH ¢ OcTaTkoM. Teopema
be3y. Muorounens ¢ nensiMu ko3 dunuentamu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAKEHHI, COIEPKAIINX CTETIEHU U KOPHU.

WppanmnonansHsle ypaBHeHHs.. OCHOBHBIE METObI PELIEHUS UPPALMOHAIBHBIX YPAaBHEHU.

[TokazarenbHble ypaBHeHUs1. OCHOBHBIE METO/IbI PEUICHUS [TOKA3aTEIbHBIX YPABHEHUMH.

[IpeoOpa3oBanue BhIpaKEHUH, COIEpPIKALIUX JOTapru(MBI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOJBl pEIICHUs JorapuPpMUUECKUX
YpaBHEHUH.

OcHoBHble TpuroHomerpudeckue ¢opmynsl. [IpeoOpazoBaHre TPUTOHOMETPUUECKUX
BbIpaKeHUH. Pellienne TpUroHOMEeTpUIeCKUX ypaBHEHUH.

Pemenue cuctem nIHMHEHHBIX ypaBHeHHﬁ. ManI/II_Ia CUCTEMBI JIMHEHHBIX ypaBHeHI/Iﬁ.
OHpeI[eJ'II/ITeJ'IL MaTpulbl 2><2, €ro FGOMeTpI/I‘IGCKI/Iﬁ CMBICII H CBOﬁCTBa, BBIYMCJICHHUC
CIro 3HA4YCHUS, HNPUMCHCHHC OIPCACIUTCIIA [JIs1 PCIICHUA CHUCTCMbI JIMHEWHBIX ypaBHeHHﬁ.
Pemenue MNPpUKIIaJHBIX 3aJa4 € IIOMOIIbIO CHCTCMbI JIMHEHHBIX ypaBHeHHﬁ. HccnenoBanue
HOCTpOCHHOﬁ MOJCIIN C IOMOIIBIO MaTpHUIl U onpeneHHTeHeﬁ.

HOCTpOGHI/Ie MaTeMaTUYECKUX MOJIelIei peanLHoﬁ CuTyanuu € IOMOUIBIO ypaBHeHI/Iﬁ u
HCPAaBCHCTB. HpI/IMeHeHI/Ie ypaBHeHI/Iﬁ 1 HCPABCHCTB K PCHICHUIO MATCMATHYCCKUX 3a/1a4 U 3a1a4

U3 Pa3JInYHbIX 00JIaCTe! HAYKU M peabHON >KU3HU.

DyYyHKUUH U TPapuUKU



Oynkus, crnocoObl 3amanus (yHkuuu. B3aummuo oOpatnbie (ynkmmu. Kommosuims
¢bynkuuit. I'paduk pynkunu. DneMeHTapHbIe peodpa3zoBaHus rpauKoB (GyHKIIHIA.

OO6nactp ompeneneHuss 1 MHOXKECTBO 3HaueHud ¢yHkuuu. Hymu ¢ynkuuu. [IpomexyTku
3HakonocTossHCTBA. UETHbIe M HeuéTHhle QyHKIUH. [lepuogmueckue ¢QyHKiuu. IIpomexyTku
MOHOTOHHOCTH (D)YHKIHMH. MakcuMyMbl 1 MUHUMYMBI QyHKIMH. Hanbomnpinee 1 HauMeHbIee
3Ha4YeHUs (PYHKIIUH HA IPOMEKYTKE.

JIuneiinasi, KBagpaTHyHast M APOOHO-TMHEHHAS QYHKINU. DIeMEHTapHOE UCCIICAOBAHIE
MMOCTPOCHUE UX TPaAPUKOB.

Crenennasi (pyHKIHMS C HaTypaJbHBIM W LENbIM ToOkKazareneMm. EE cpoiictBa u rpaduk.
CaoiictBa U rpaduK KOPHSA N-Oi CTENeHU Kak (PYHKIMKU OOpaTHOHM CTENEHH C HATypalbHBIM
MIOKa3aTeIIeM.

[TokazarenpHas u norapudmuueckas GyHKIUU, UX cBoiicTBa U rpaduku. Vcnonb3oBanue
rpadukoB pyHKUIUN 1JIs pelieHus] ypaBHEHUH.

Tpuronomerpuueckass OKpPYXHOCTb, OIPEICIEHUE TPUTOHOMETPUUYECKUX  (YHKIIHM
YHUCJIOBOTO ApryMEHTA.

OyHKIMOHATbHBIE 3aBUCUMOCTH B PEaJbHBIX IMpolieccax U sBieHusX. ['paduku peaabHbIX
3aBUCUMOCTEM.

Hauana MmaTeMaTHYeCKOI0 aHAJIHU3a

ITocnemoBaTeabHOCTH, CITIOCOOBI 3a4aHus MOCIEA0BATEIALHOCTEH. MeTo 4 MaTeMaTH4YeCcKoi
WHIYKIIUA. MOHOTOHHBIE W OTpPAaHWYEHHBIC IOCIIEIOBATEILHOCTH. VICTOpUS BO3HUKHOBEHUS
MaTeEMAaTUYECKOTI0 aHaIM3a KaK aHajin3a 0ECKOHEYHO MabIX.

Apudmernueckas U TeoMeTpuueckas  mporpeccud.  beckoHeuHo — yObIBaroIas
reomeTpuueckas mporpeccus. CymMma OECKOHEUHO YOBIBAIOIICH TeOMETPHUYECKOUN MPOTPECCHH.
JIuHeWHbI1 M SKCHOHEHUMAIbHBIM pocT. Yucino e. Dopmyna CIOKHBIX MPOLIEHTOB.
Hcnonb30Banue mporpeccuu sl peuieHus pealbHbIX 3a/1a4 MPUKIAJHOTO XapaKTepa.

HenpeprsiBHbie PyHKIIMKM U X CBOWCTBA. TOYKHM pa3pbiBa. ACUMIITOTHI IPapUKOB (DYHKIIHH.
CpoiicTBa (pyHKIMIT HENPEPBHIBHBIX Ha OTpe3ke. MeToa MHTEPBAIOB Ui PEIICHUS HEPaBEHCTB.
[IpumeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIIUH JIIs peleHus 3a1au.

[lepBas u BTOpast npousBoAHbie pyHkIMH. Onpenenenrue, reOMeTPUUECKUd U PU3NIECKUI
CMBICTT IPOU3BOAHON. YpaBHEHHUE KacaTeIbHOU K rpaduky QyHKIUU.

[IpousBoHbie aneMeHTapHbIX GyHKIMA. [Ipon3BoIHAS CYMMBI, TPOU3BEACHUS, YACTHOTO U
KOMITO3UIIUHU (PYHKIUH.

MHoxecTBa M JIOTHKA
MHoXxecTBO, Onepanuu HajJ MHOXECTBAMHM U UX CBOicTBa. J(marpammel Diinepa—BenHa.
[IpuMmeneHne TEOpPETUKO-MHOKECTBEHHOIO arapara Uil ONMCAaHUS peajbHbIX IPOLECCOB U

SIBJICHUH, TIPU PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB.

Onpe;[eneHI/Ie, TeOpCMa, CBOIMCTBO MaT€MaTHYECKOTO O6’beKTa, CJIICACTBHUC, 10KA3aTCIbCTBO,
PaBHOCHUJIBHBIC YPABHCHUS.



11 KJIACC

Yucsa 1 BIYUCTECHUS

Harypanbuble u wnensle uucna. IIpumMeHeHHe NPU3HAKOB MAEIUMOCTH ILIEJIBIX YMCET,
HauOombImid 00w aenutensd (nanee — HOJl) u Hammensinee obmiee kparnoe (nanee — HOK),
OCTaTKOB I10 MOAYIIO, anroputMa EBkiinja iis pernienus 3a1a4 B LEJIbIX Ynciax.

KommuiekcHpie umcna. AnreOpanmdeckass W TPUTOHOMETpUYECKas (OPMBI  3aIUCH
KOMILJIEKCHOTO uucia. ApupMeTHUecKre onepaluyu ¢ KOMIUIEKCHBIMHU uuciaamu. M3o0paxenue
KOMIUJIEKCHBIX YMCEN Ha KOOpPAHMHATHOM miockocTh. @opmyna Myaspa. KopHu n-oii crenenu u3
KOMILJIEKCHOTO 4ucia. [IpuMeHeHne KOMILJIEKCHBIX 4YHUCEN /ISl pelleHus (QU3MYECKUX U
r€OMETPUUYECKUX 3a/1a4.

YPaBHeHI/Iﬂ H HEPABCHCTBA

Cucrema u COBOKYITHOCTb ypaBHeHI/Iﬁ 1 HCPABCHCTB. PaBHOCHIIBEHBIE CHCTEMBI M CHCTEMBI-
CICACTBUS. PaBHOCHIBHEIC HCpaBCHCTBA.

OT16op KOpHEHl TPUTOHOMETPUUYECKUX YpPAaBHEHHUN C IOMOIIBI0 TPUTOHOMETPUYECKON
OKPYXXHOCTH. Pernienne TpuroHoMeTpu4ecKux HEpPaBeHCTB.

OCHOBHBIE METO/IbI PEILIEHUS TOKA3aTEeNbHbIX U JIOTapU(MUIECKIX HEPABEHCTB.
OCHOBHBIE METO/IbI PELIEHUS HPPALMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U COBOKYITHOCTEH pallMOHANIBHBIX, UPPAIlMOHATIBHBIX,
MOKa3aTeIbHbIX U JOrapu(PMUUECKUX YpaBHEHUH.

VYpaBHEeHMUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTPaAMHU.

[IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMaTHYECKUX 3alad U
3alad M3 pazNMYHbIX oOJjacTell HAyKd W peajbHOW JKU3HHM, HHTEPHpETals IOJy4YeHHBIX
pe3yabTaTOB.

DYyHKUUM U TPaPUKHU

I'paduk xomnosunuu ¢ynknuii. 'eomerpudeckre oOpas3bl ypaBHEHH M HEPAaBEHCTB Ha
KOOPJIUHATHOM TUIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

I'padmyeckue MeToab! pelieHns ypaBHeHHH U HepaBeHCTB. [ paduyueckue MeToabl perieHus
3a/1a4 ¢ mapaMmeTpamu.

Hcnons3oBanue Fpaq)I/IKOB q)YHKI_II/Iﬁ L UCCIICAOBAHUSA TIPOLECCOB U 38.BPICPIMOCT€I>1,
KOTOPBIC BO3HUKAIOT IIPU PCHICHUU 3a/iad U3 APYTrUux yLIe6HI>IX npeaAMEcTOB U peaanoﬁ JKH3HHU.

Hagana MmaTeMaTH4€eCKOro aHAJIH3a

HpI/IMeHeHI/IC HpOH3BOI[H0ﬁ K UCCJIICAOBAHHIO (I)YHKI_II/Iﬁ Ha MOHOTOHHOCTb U S5KCTPCMYMBI.
Haxoxnaenue HarOOJIBIIEr0 ¥ HAUMEHBIIICTO 3HAYCHUN HerepBIBHOﬁ (I)YHKI_II/II/I Ha OTPEC3KE.



[IpumeneHne NPOU3BOAHON sl HAXOXKICHUS HAWIYUIIETO PEHICHUS B TPHKIAJHBIX
3a7a4ax, U ONpEAENEHHs] CKOPOCTH M YCKOPEHHs Mpolecca, 3aJaHHOro (opMyaoH HIH
rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBOOOpa3HBIX. llepBooOpa3HbIe 3JIEMEHTAPHBIX
¢bynkuuii. [IpaBuiia HaxX0XKAEHUS TTIEPBOOOPA3HBIX.

NHterpain. I'eomeTpudecKuil CMbICI MHTErpajia. BeluuciaeHue onpenesiéHHoro uHTerpaina
o popmyne Hetorona-JleitGuuma.

[Ipumenenne wuHTETpasa Ui HAXOXKIACHHUSA IUIOMIAJeH TUIOCKHX GUTryp U 00BEMOB
r€OMETPUYECKUX TEJ.

[Ipumeps! pemennii nuddepeHanbHbIX ypaBHeHHH. MaTtemaTuueckoe MoAeIMpOBaHUE
peaJIbHBIX MTPOLIECCOB C MOMOIIBIO AUPPEepEeHInaTbHBIX YPABHEHHH.

IIJIAHUPYEMBIE PE3YJIbTATbI OCBOEHIMA YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHU A

JUYHOCTHBIE PE3YJIbTATHI
1) rpakIaHCcKOro BOCIMTAHUS:

chOpPMUPOBAHHOCTh ~ TPAKIAHCKON TMO3MLIMM  OOydYarolmierocss Kak aKTHUBHOTO U
OTBETCTBEHHOT'0 4JIEHAa POCCHICKOro OOIIeCcTBAa, MPEACTABIEHUE O MaTEeMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUI, MpoIeayp TpakJaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M JPYroe), yMEHHE B3aMMOJCHCTBOBATH C COLHMAIbHBIMH HWHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIUSIMH U HA3HAYCHUEM;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(OpPMUPOBAHHOCTh POCCUMCKON I'PaXKJIaHCKON MIEHTUYHOCTH, YBOKEHUS K MPOIIJIOMY U
HACTOSIIIIEMY POCCUHCKON MaTeMaTUKH, [IEHHOCTHOE OTHOIIEHHE K JOCTHKEHHSIM POCCUHUCKHUX
MaTEeMaTHUKOB M POCCHMCKOW MaTeMaTHMYeCKOM MIKOJbI, HUCIIOJIb30BAHUE ATHX JOCTI)KEHUU B
JPYrux HayKax, TEXHOJOTHUAX, chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHHME  JYXOBHBIX LIEHHOCTEH  POCCUICKOTO  Haponaa, CcHOPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, ITHUECKOTO MOBEACHHMS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM
JOCTH>KEHUM HayKM M ACSTENbHOCThIO YYEHOTO, OCO3HAHME JIMYHOIO BKJIaJa B MOCTPOEHUE

YCTOHYHUBOTO OYIYIIETO;

4) 3CTeTHYECKOr0 BOCITUTAHMS:



ACTETUYECKOE OTHOIIECHUE K MUPY, BKIIIOUAsl SCTETUKY MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PENICHUN, PACCYXIACHUN, BOCIPUUMYHBOCTH K MATEMATHUYECKUM aCIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIIMTAHUSI:

c(OPMHUPOBAHHOCTh YMEHUS MPUMEHSATh MaTeMaTHUECKUE 3HAHUS B MHTEPECax 3J0POBOTO
n Oe3omacHoro oOpas3a >KMU3HU, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY 3JI0POBBIO (370pOBOE
NUTaHue, COATaHCUPOBAHHBIN PEXXKUM 3aHATHI M OTIbIXA, peryispHas (pusnyeckas akTHBHOCTD ),
¢bu3nvecKoe COBEPUICHCTBOBAHNE TP 3aHATUSAX CIOPTHBHO-03/I0POBUTEIBHOM JIEATETHHOCTHIO;

6) TpPy/10BOr0 BOCIIUTAHUSI:

TOTOBHOCTh K TPY/Jy, OCO3HAHUE IEHHOCTU TPYIOTIO0Us, UHTEPEC K Pa3IudyHbIM cepam
npoheCcCHOHANTBHON JESTEIHHOCTH, CBSI3aHHBIM C MAaTEMAaTHKON U €€ MPUJIOKCHUSIMHU, YMEHUE
COBEpIAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccurt W peamu30BBHIBATH COOCTBEHHBIE
KU3HEHHBIC TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTP K MAaTeMaTH4YeCKOMY OOpa30BaHUI0 |
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH )KM3HU, TOTOBHOCTh K AKTUBHOMY YYacCTHIO B PEIICHUN
MPaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HAMIPaBJIECHHOCTH;

7) 3K0JIOrHYeCKOro BOCIIUTAHMS:

C(bOpMI/IpOBaHHOCTI) BKOHOFI/I‘ICCKOﬁ Ky.J'IBTypI)I, IIOHUMAHHUEC BJIMSIHUSI COIIHUAJIBHO-
SKOHOMUYECKHX TIPOIIECCOB HA COCTOSHHE TPUPOJHONW M COLMAIBHON Cpebl, OCO3HAHUWE
rJI00aTBbHOTO XapaKTepa YKOJIOTHISCKUX MTPoOIeM, OpHEeHTAIIHS HAa TPUMEHEHHE MaTEMaTHYECKUX
3HAHUH JUIS pelIeHus 3a7a49 B 007IaCTH OKPYXKAIOIIEH CPEeibl, INTAHUPOBAHHUE MTOCTYIKOB U OIICHKH
HX BO3MOYHBIX MMOCIIEICTBUI U1l OKPYKAIOLIEH CPEJIbI;

8) HeHHOCTH HAYYHOT 0 MO3HAHUS:

c(OpPMUPOBAHHOCT  MHUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAYKU M OOILECTBEHHOM MPAKTHKH, MOHUMAaHWE MAaTeMaTUYeCKOW HAyKu Kak cgepbl
YeJI0BEYECKOM JIeATEIbHOCTH, 3TAaNOB €€ pa3BUTHS M 3HAUUMOCTH JAJISl Pa3BUTHS [UBUIM3AIINH,
OBJIQJICHUE S3bIKOM MAaTeMAaTUKH U MaTeMaTUYECKOU KyIbTYpPOH KaK CpPEeICTBOM MO3HAHMS MHPA,
TOTOBHOCTb OCYILECTBIISTH MPOCKTHYIO M UCCIIEN0BATENIbCKYIO 1€ATEeIbHOCTh MHAUBHUIYaIbHO U

B IpyIIIIE.
METAINIPEAMETHBIE PE3YJIbTATbI
ITo3HaBaTebHbIE YHUBePcAJbHbIE YieOHbIE el CTBUSA

Ba3oBble 1oruyeckue aeiicTBUA:

BBISBJIATD M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTeMaTHUECKHMX OOBEKTOB,
MOHATUHM, OTHOWIEHUM MEXIy MNOHATHAMH, (POPMYIUPOBATH OMNpEAETCHUs  IOHATHMH,
yCTaHaBIIMBaTh CYIIECTBEHHBIH NpPU3HAK KJIACCU(PHUKAIMM, OCHOBAHMS sl OO0OOLIEHUS WU

CpaBHCHHA, KPUTCPUU ITPOBOJUMOTO aHAJIN34,

BOCIIPUHUMATh, (I)OpMy.]'II/IPOBaTB u Hp606pa3OBHBaTL CYXKICHUSA: YTBCPAUTCIIBHBIC U
OTPULATCIIBHBIC, CIMHUYHBIC, YaCTHBIC U O6IJ_II/Ie, YCJIOBHBIC;



BBIABJIAATD MATCMATUYCCKUEC 3aKOHOMCPHOCTH, B3aUMOCBA3HW U IIPOTUBOPCUUA B @aKTaX,
JaHHBbIX, Ha6JIIO,HeHI/I$IX n YTBCPKACHUAX, npeajararb KpUTCPpUU JJIA BbISIBJICHU A
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JIeNIaTh BBIBOJBI C MCIOJIb30BAHMEM 3aKOHOB JIOTHKHU, JCAYKTUBHBIX M HHIYKTUBHBIX
YMO3aK/IIOUYE€HUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITENIHO JJOKA3aTEJIbCTBA MATEMAaTUUECKUX YTBEPKACHUH (IIpSIMbIE U OT
IIPOTUBHOI0), BBICTPAaWBaTh apPryMEHTALUIO, NPUBOJUTH I[PUMEPBI U  KOHTPIPUMEPHI,

000CHOBKIBATH COOCTBEHHEIE CYXXACHHUA U BBIBO/JIbI;

BBIOMPATH CIIOCO0 pemeHust yaeOHOM 3aauu (CpaBHUBATH HECKOJIBKO BAPUAHTOB PEIl CHUS,
BBIOMpATh HanOOJIEe MOIXOALINHI ¢ YIETOM CaMOCTOSITEIIHHO BBIJCTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBare/ibCKkue 1eHCTBUA:

HCI0JIb30BaTh BOMPOCH! KaK MCCIIEOBATENbCKUA HHCTPYMEHT NMO3HaHUs, (POPMYIUpOBaTh
BOIIPOCHI, (PUKCHpYIOIIME MPOTUBOpEUne, MNpoOiIeMy, yCTaHaBIMBaTh HCKOMOE M JIaHHOE,
(hopMHpOBaTh TUIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHUE;

MPOBOJUTH  CAMOCTOATEIbHO  CIUIAHMPOBAHHBIM  SKCIIEPUMEHT, HCCIEJOBaHHE IO
YCTaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro OObEeKTa, SIBJIEHHUS, IPOIIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXly 00beKTaMu, SBJICHUSMH, IPOLIECCAMU;

CaMOCTOSITENIBHO (POPMYyIUpPOBaTh 000OIIEHNS U BBIBOJBI [0 PE3YJIbTaTaM MPOBEIEHHOTO
HaOJI0/IEHUS], UCCIIEeI0BAaHuUs, OLIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U

000011IeHMIT;

IMPOTHO3UPOBATh BO3MOXXHOC pa3BUTHUC MPOLECCCA, a TAKIKC BBIABUTATH IMPCAIIOJIOKCHUA O
€TI0 pa3sBUTUHN B HOBEIX YCIIOBUAX.

Pa6ora ¢ undopmanmeii:

BBISABJIATDH I[e(bI/II_[I/ITBI HH(bOpMaHI/II/I, JaHHBbIX, HeO6XO,Z[I/IMI>IX JJIs1 OTBETA HA BOIIPOC U IJIA
PEIICHUS 3a1a4u,

BBIOMpATh HMHPOpPMAIMIO M3 HMCTOYHUKOB  Pa3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEeMaTU3UpPOBaTh W HMHTEPHPETUPOBATH HMH(DOpPMAIMIO pPa3IMYHBIX BHAOB U  (QOpM

IpCaACTaBJICHUA,

CTPYKTYPUPOBATh HH(OPMAIIHIO, IIPEJICTABIIATE €€ B Pa3IMYHBIX (OPMAX, HILTFOCTPHPOBATH
rpagu4ecKu;

OIICHUBATh HAAE&KHOCTh HMHPOpPMAIMM TI0 CaMOCTOSITETbHO CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

KomMyHuKaTHBHBIE YHHBepcaJbHbIe YUeOHbIe JeiicTBUS

Oo0menne:
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BOCIIpUHUMATL U q)OpMyJIHpOBaTB CY)XKIACHHUA B COOTBCTCTBHU C YCIIOBUIMU U LECIIIMU
OGH.ICHI/ISI, SICHO, TOYHO, I'PAMOTHO BBIPpaXXaTb CBOKO TOYKY 3pPCHUSA B YCTHBIX U IMHCbMCHHBIX
TCKCTAaX, AaBaThb MOACHCHHA 110 XO4Y pCHICHUA 3a/la4i, KOMMCHTUPOBATH HOJIy‘ICHHBIfI PE3YyJIbTAaT,

B XO/i¢ OOCYKIEHHs 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMOIl TeMbl, MPOOIEMBI,
pelaeMoi 3ajauu, BbICKAa3blBaTh WJIEW, HALIEJIEHHBIE HA MOMCK PELICHUS, CONOCTaBJISATh CBOU
CYXJEHHUS C CY)KICHMSIMHU JPYTUX YYaCTHUKOB Juajora, oOHapyKMBaTh pa3jMuue U CXOJICTBO
MO3ULIUH, B KOPPEKTHOU (popMe (GOpMyIupOBaTh pa3HOrIacHsl, CBOM BO3PAKEHUS;

NpCACTAaBJIATE PE3YJbTAaTbl PCHICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAaHUWA, IPOCKTA,
CaMOCTOSITEJIBHO BbIOMPATh (pOpMAT BHICTYIUIEHUS ¢ YIETOM 3a]a4 IPE3EHTALMN U 0COOEHHOCTEN
ayJIUTOpUH.

PeryisiTuBHBIE YHHBePCAJIbHbIE YUeOHbIE TelCTBUSI
Camoopranu3anusi:

COCTaBIIATh IIJIaH, ANTOPUTM pEIIeHUs 3a/Jadyd, BbIOMPATh CIOCOO pelIeHus ¢ y4EToM
HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaThb U KOPPEKTUPOBATH
BAapUaHTHI pelIeHUH ¢ y4ETOM HOBOM HH(pOpMAaLIHH.

CaMOKOHTPO/1b, 3MOLMOHAJIbHBIN HHTE/VIEKT:

BJIaZICTh HABBIKAMU O3HABaTEIbHOU peq)HeKCI/II/I KaK OCO3HaHH COBCPHIAEMBIX )IGI\/IICTBI/II\/'I u
MBICJIUTEIBHBIX MPOIECCOB, HX PE3YJIbTATOB, BIAJAETh CIOCOOAMHU CaMOITPOBEPKH, CAMOKOHTPOJISI
mporiecca 1 pe3yibTrara penieHus MaTeMaTHYeCKOH 3a/1a4H;

MpeIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh NpPH PELICHUH 3aJauyd, BHOCUTHh
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBLCTB, AAHHBIX, HAWJACHHBIX ONIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yIbTaTa LEIH U YCIOBUAM, OOBSACHATh IPUUUHBI JJOCTUKCHUS
WIM HEAOCTM)KEHUS Ppe3yJbTaTOB JESATENIbHOCTH, HAXOJUTh OIIMOKY, J1aBaTh OLIEHKY
PHUOOPETEHHOMY OIIBITY.

CoBMecTHAasI HeATECJIbHOCTD:

IIOHUMATh U HUCIIOJIB30BATh NPCUMYIICCTBA KOMaHJHOU U HHﬂHBHﬂyaﬂbHOﬁ pa6OTBI Ipu
PCUICHHUHN y‘Ie6HBIX 3ajJla4, IIpUHUMATL MCJIb COBMECTHOM ACATCIIbHOCTHU, IIJIAHUPOBATH
OpraHu3anuro COBMECTHOM pa6OTLI, pacupeaciisiTb BUAbI pa60T, JA0roBapmuBaThbCs, O6CY)K,Z[8_TL
Iponecc u pe3yjbTar pa6OTBI, O606H.IaTB MHCHUA HECKOJIBKUX Hmﬂeﬁ;

y4acTBOBaTh B TPYNIOBBIX (popmax paboThl (0OCYKIeHHS, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» ¥ UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPAMHUPOBATH CBOU JICHCTBUS C APYTHMHU
YJieHaMd KOMaHJbl, OIICHMBATh KAayeCTBO CBOETO BKJIaJa B OOIIMUN TMPOAYKT MO KPUTEPHUSIM,
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.
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B (enepanbHbIX U perHOHATBHBIX MPOIEIypaxX OLIEHKH KauecTBa 00pa30BaHMsI NCHIOIb3YeTCs
nepedyeHb (KoaAU(UKATOP) TMpOBEpsIeMbIX TpeOOBaHMNA K METANpeIMETHBIM pe3yibTaTaM
OCBOCHHS OCHOBHOH 00pazoBaTeIbHOM MPOrpaMMbl CPEIHEro 00IIero 0Opa3oBaHMsL.

Ilepedyens (koaudpuxaTop) nNposepsieMbIX TPeOOBaHMII K MeTanpeIMeTHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMBbl CpeHero o01mero 00pasoBanus

Egcl)[BepaeMoro HpOBGp?IE:MI)Ie Tp€6OBaHI/I$IU K METamnpeMETHBIM pe3yJbTaTaM OCBOCHHS
OCHOBHO 00pa30oBaTeIbHON IPOTPaMMBbI CPEIHETr0 00IIero 00pa3oBaHUS

TpeOOBaHUS

1 [lo3HaBarenbHbIE YHUBEpCAJIbHBIE YueOHble neicTBus (anee - YV ]I)

1.1 bazoBrIe tornueckne nercTBUA

111 YcTaHaBIMBaTh CYIMIECTBEHHBIM MPU3HAK HJIM OCHOBAHWMS JUTS CPAaBHEHHSI,
KJaccuukanuu u 00001eHus

112 BBISBIATE 3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHS B PacCMaTPHUBACMBIX
SIBJICHUSIX
CamocTosTensHO  (GOPMYIMpPOBAaTH M aKTyalU3UpoBaTh Mpodiemy,
paccMmaTrpuBath €€ BCECTOPOHHE;

1.1.3
OTIPENICIIATh IICNIN JICATEIBHOCTH, 33/1aBaTh MapaMeTPhl M KPUTEPHUH WX
JOCTHIKEHUS

114 BHOCHUTH KOPPEKTHBBI B JICATCIIHHOCTD, OLEHWBATH  COOTBETCTBHE
PE3YIIbTATOB IIEJISIM, OIICHUBATh PUCKH ITOCIICICTBUH JACSITeILHOCTH

1.15 Pa3BuBaTh KpeaTMBHOE MBIIUICHHE IPU PEIICHUH KU3HEHHBIX TPo0sieM

1.2 Ba3oBeIe ncciiemoBarTesCKue JENCTBUAS

121 Brnamets  HaBBIKaMM  Y4EOHO-HMCCIIEOBATEIBCKOW M MPOEKTHOH
JIeSITeNIbHOCTH, HaBbIKAMU pa3pelieHus mpooiem
OBnazneHue BUAAMU JIEATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHUS, €ro

12.2 HWHTEPIIPETAINH, TIPEOOPa30BAHUIO U PUMEHEHHIO B PA3JIMYHBIX YUSOHBIX
CUTYaIUsIX, B TOM YHUCJIE IPH CO3JaHNH YU€OHBIX M COIMAIBHBIX TPOEKTOB

1.2.3 dopMHupoBaHWE HAYYHOTO THMA MBIIUICHHS, BIAJCHUE HAYIHOU
TEPMHHOJIOTHEH, KIIFOYEBBIMH MOHSATHSIMHU U METOIaMU

124 BbIsSBIATE MPUYMHHO-CIIEICTBEHHBIE CBS3M U aKTYaIM3UpPOBATH 3ajady,
BBIIBUTaTh THUIOTE3y €€ pelIeHHs, HaXOIUTh apryMeHThl s
JI0Ka3aTeNbCTBA CBOMX YTBEPXKJACHUMU, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus

1.25 AHanu3MpoBaTh IMOJIyYEHHBIE B XOJE pELICHUs 3aJauyd pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCIOBHSIX

1.2.6 YMeTh MepeHOCUTh 3HAHUS B MMO3HABATENIBHYIO U MPAKTHYECKYIO0 001acTu
KU3ZHEJCSATENIHOCTH;
yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;
OCYILIECTBIISITH II€JIEHANIPABIICHHBIN MMOUCK MEpeHoca CPEJICTB U CIIOCOO0B
JecTBHS B MPOECCHOHATBHYIO CPEy

1.2.7 CrocoOHOCTh M TOTOBHOCTh K CAMOCTOSITETbHOMY TIOMCKY METOJIOB

peuicHud IPAKTHYCCKUX 3aJad4, I[MPUMCHCHUIO PpPa3JIMYHbIX MCTOIOB
IIO3HAHUA,

CTaBUTb H (bOpMyJ'IPIpOBaTB COOCTBEHHBIE 3aga4dyud B 06pa30BaTeJIBHOﬁ
ACATCIIbHOCTH U ) KU3HCHHBIX CUTYAlIUAX,

CTaBHUTb HpO6J’IeMH " 3a1a4u, JOMYCKAIMNUEC AJIbTCPHATHBHBIC PCIIICHU S,
BbIIBUT'aTb HOBBIC UJICHU, IPCAJIAraTb OPUT'MHAJIBHBIC ITIOAXOAbI U PCIICHUS,
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pa3pabaTeiBaTh IUIAH PEIICHUS TPOOJIEMBI C YIETOM aHAIN3a UMCIOIUXCS
MaTEPUATBHBIX U HEMATEPHUAIbHBIX PECYPCOB

1.3 Pabota ¢ undopmarmeit

131 Bnanerr HaBbIKaMHM TONXyYeHHs] WH(POPMAMKA W3 HCTOYHUKOB DPAa3HBIX
TUIIOB, CAMOCTOSITEJILHO OCYIIIECTBIIATh IOUCK, aHAJIN3, CHCTEMAaTH3aLUI0 U
WHTEepIpEeTayio HHPOPMAIUK PA3ITNYHBIX BUJIOB U ()OPM NPE/ICTABICHUS

1.3.2 CoznaBaTh TEKCTHl B pa3IMYHBIX (opmarax ¢ Y4€TOM Ha3HAuUCHUS
UHPOpPMALIMK ¥ LEJNEBON ayqUuTOpHH, BBIOMpas ONTHMAIbHYIO (opmy
IPEJCTaBICHUs U BU3YyaJIU3allUH

1.3.3 OneHuBaTh JOCTOBEPHOCTb, JIETUTUMHOCTh HH(OpMaInu, €€ COOTBETCTBUE
IPaBOBBIM U MOPAJIBHO-3THYECKUM HOPMaM

1.34 Hcnonw3oBath cpenctBa HMHPOPMAMMOHHBIX M KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH B  pEIICHHWH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHM3al[MOHHBIX 3a/7ad C CcoOJroAeHHEeM TpeOOBaHUN APrOHOMUKH,
TEXHUKH O€30MacHOCTH, TUTHEHBl, pecypcocOepeXeHUs, IMpPaBOBBIX H
ATUYECKUX HOPM, HOPM MH(OPMaIIMOHHON O€30MacHOCTH

1.35 Bnagerp  HaBbIKaMM  pacmo3HaBaHMsS W 3alIUTHl  MHQPOpPMAIUH,
nH(}OpMallMOHHON 6E€30MMaCHOCTH JTMYHOCTH

2 KommynukaTtuHble YV /I

2.1 OO61enue

211 OcymiecTBiaTh KOMMYHUKAllMM BO BceX cdepax KHU3HM; BiaJeTh
pa3IUYHBIMU CTIOCO0aMU OOIIEHUS W B3aUMOJCHCTBUS

212 Pa3BépHyTO M JTOrMYHO M3JIaraTh CBOIO TOUKY 3PEHHS C MCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB

2.1.3 ApPryMeHTHpPOBAHHO BECTHU JHAJIOT

3 Perynsarusabie YVY/|

3.1 Camoopranu3anus

3.1.1 CaMOCTOATETLHO ~ OCYIIECTBIIATH  IMO3HABATEIbHYIO  JICSTECIBHOCTD,
BBISIBJISITH MPOOJIEMBI, CTAaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3a7aUd B
00pa30BaTeNIbHON 1eATENBHOCTH U dKU3HEHHBIX CUTYaIHsIX;
JTaBaTh OLIEHKY HOBBIM CUTYaIlHsIM

3.1.2 CaMOCTOATENTFHO COCTaBJAATh TUIAH PEIICHUS TPOOIeMBbI €  Y4ETOM
UMEIOIINXCS PEecypcoB, COOCTBEHHBIX BO3MOKHOCTEH M IMPEANOYTEHUN;
JenaTh ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaTh  €ro,  Opathb
OTBETCTBEHHOCTb 32 PEIICHHUE;
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;
CrocoOCTBOBAaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKON 3pYIUIIMN B
pa3HbIX 00JaCTIX 3HAHUN

3.2 CaMOKOHTPOJIb

3.2.1 JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIETEIILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YNIHTATOB LEISIM

3.2.2 Brnamets HaBblKaMu TO3HABATENBHOM pediekcrmu Kak  OCO3HaHUS
COBEPIIAEMBIX JEHCTBHI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB U
OCHOBAHMUI;
UCMOJb30BaTh MPHEMBI pediaekcuu A OLEHKM CHUTYyallud, BBIOOpa
BEPHOT'O PELLICHUS;
YMETh OLICHMBATh PUCKM M CBOEBPEMEHHO NPUHHMMATh PELICHHS M0 UX
CHIDKEHUIO

3.3 OMOLMOHANIBHBIA  MHTEIUIEKT, MPEANOoJIaralolii  cOPMHUPOBAHHOCTE!

CaMOPCTYJINPOBAHUs, BKIIFOUAOMICTO CaMOKOHTPOJIb, YMCHUC IMPUHUMATDH
OTBETCTBEHHOCTh 3a CBOE IOBCIACHUC, CIIOCOOHOCTH AalITUPOBATBCA K
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SMOLIMOHAIBHBIM HW3MEHEHHSIM U MPOSBIATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBAILIMH, BKJIIOYAIOIIEH CTPEMIICHHE K JTOCTHKEHUIO LENIH
U yCIIeXy, ONITUMM3M, MUHULMATUBHOCTb, YMEHHUE JACUCTBOBATH, UCXOII U3
CBOUX BO3MOXHOCTEH

NPEMETHBIE PE3YJIbTATbBI

K xonmy oOyuenuss B 10 kJacce oOy4aroniuics TMOJYyYUT CICAYIOIIUE TMPEIMETHBIE
pe3ybTaThl IO OTAENBHBIM TeMaM palboueil mporpaMMbl y4eOHOTo Kypca «AnreOpa u Haudana
MaTeMaTHYECKOTO aHAIH3ay:

Yucjia ¥ BEIYHCJIEHHS:

cBOOOJTHO OTIEPHPOBATH MOHSATUSAMH: PAIIMOHATIBLHOE YHCII0, OECKOHEYHAs MEPUOINIecKast
IpoOb, TPOIEHTHI, WPPAIMOHAIBFHOE YHCIO, MHOXECTBA PAIMOHAIBHBIX M JCHCTBUTEIHHBIX

4quceii, MOayJib JIEHCTBUTEIILHOTO qucia,

MPUMEHSTH APOOU U MPOLEHTHI JJISl PElIeHUs MPUKIATHBIX 3a/1a4 U3 pa3IudHbIX OTpacieit
3HaHUU U PEATTbHOM )KU3HU;

MPUMEHSTh MPUOTMKEHHBIE BBIYUCICHUS, IMpaBHJIa OKPYIJICHHS, MPUKUAKY M OLEHKY
pe3yabTaTa BEIYUCICHUM;

CBOOOJHO OMNEpUpPOBATh MOHATHEM: CTENEHb C IIeNIbIM MOKa3aTeleM, MCIOIb30BaTh
NOAXOAUIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YMCEN JUISl pElIeHHs] MPAKTHYECKUX 3a7ad U
MIpPE/ICTaBICHUS TaHHBIX;

CBOOOHO ONEpUPOBATH MOHATHEM: apU(PMETUUECKUI KOPEHb HATYpaIbHOU CTENEHU;

CBO60,Z[HO ONCPpHUPOBATH NOHATHUEM: CTCIICHD C PAllMOHAJIbBHBIM IMOKA3aTCJIEM

CBOOOJTHO ONEPUPOBATh TMOHSATHUAMU: JIOTApU(PM YHUCIA, ICCATUYHBIC M HATypaJbHbIC
sorapudmer;

CBO60,Z[HO OIICPpHUPOBATL MOHATUSAMH: CHUHYC, KOCHHYC, TAHI'CHC, KOTAHI'CHC YHCJIOBOI'O
ApTYMCHTA;

ONEPUPOBATH MOHATUSIMU: APKCUHYC, APKKOCUHYC U aPKTAHI'€HC YHCIIOBOTO apryMEHTa.
YpaBHeHus 1 HEPABEHCTBA:

CBO6OI[HO OIICPHUPOBATH INOHATHAMU: TOKIACCTBO, YPABHCHUC, HCPABCHCTBO, PABHOCUJILHBLIC
YpaBHCHUA U YPABHCHUA-CIICACTBUA, pABHOCUJIbHBIC HCPABCHCTBA,

NPUMCHATL PAa3JIMYHBIC MCTOJAbI PCHICHUSA PALUOHAJIBHBIX U I[pO6HO'paI_[I/IOHaJ'IBHBIX
ypaBHeHPIﬁ, MNPUMCHSATH MCTOA MHTCPBAJIOB JJId PCIICHHUS HCPABCHCTB,

CcBOOOJIHO OMNEPUPOBATH MOHATUSAMH: MHOTOWIEH OT OJHOW NEepeMEHHOW, MHOTOWIEH ¢
HeJbIMH K03 (pUIIMeHTaMu, KOPHU MHOTOWIEHA, IPUMEHSTh JI€JIeHHe MHOTOUJIeHa Ha MHOTOUJIEH
¢ ocTaTkoM, TeopeMy besy u reopemy Buera aiis pemenus 3anad;
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cBOOOJTHO ~ONEpUPOBaTH MOHATUSAMH: CHCTEMa JIMHEHHBIX YpaBHEHHWH, MaTpHIa,
ONpEAENUTENb MaTpULlbl 2 X2 K €ero TeOMETPUYECKUH CMBICI, MCIIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juisl BBIYUCIEHUS €r0 3HAYEHMs, IPUMEHSTh ONPEAETUTENN JUIsl PELeHUs
CUCTEMBI JIMHEHHBIX YPaBHEHUH, MOJEIMPOBATh PEANBHBIC CUTYyAllMM C IIOMOILBI) CHUCTEMBI
JIMHEWHBIX YPaBHEHHUM, MCCIEI0BATh IIOCTPOCHHBIE MOJEIM C IIOMOIIBI0 MATpULl H
OIIPENEIUTENEH, HHTEPIIPETUPOBATH ITOJYYEHHBIN Pe3yIbTaT;

HCII0JIb30BATh CBOMCTBA JIEHCTBUIN C KOPHSAMU JJIsl peoOpa30BaHuUsl BbIPAXKEHUI;

BBIIIOJIHATL ~ IIPEO 6p8,30BaHI/I$I YHCJIOBBIX BBIpa)I(eHI/Iﬁ, coJCpKamx  CTCIICHU C
pallnOHAJIbHBIM IMOKA3aTCIIEM

UCIIONb30BAaTh  CBOMCTBA  JorapuMoB Juisi  mpeoOpa3oBaHusi  JOrapuMUUECKUX
BBIPAKECHUH;

CBOOOJHO  omepupoBaThb  MOHATUSAMHU:  HMppallMOHANbHBIEC,  IOKAa3aTelbHbIE U
Jorapu(MUUecKue ypaBHEHMsI, HAXOJUTh UX PELIEHUS C IMOMOIIBI0 PAaBHOCWIBHBIX ME€PEX0JI0B
WM OCYIIECTBIISAS IPOBEPKY KOPHEH;

MPUMEHSITh  OCHOBHBIE  TpPUTOHOMETpUYEecKHe  Qopmyibl Jias  mnpeoOpazoBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUN;

CBOOOJHO ONEpUpOBaTh TMOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHSThH
He00xo0IuMble (POPMYIIBI JIJ1s1 pELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUI;

MOJCIHUPOBATE PCAJIBHBIC CUTyallUM Ha SA3BIKE anre6pLI, COCTAaBJISITb BBIPAKCHMU,
YpaBHEHHsI, HEPAaBEHCTBA IO YCIIOBUIO 3a/Ilaud, WCCICIOBATh MOCTPOCHHBIE MOJEIU C
WCTIOJIb30BAHUEM allliapara ajareOphl.

DOYyHKUUM U TPaPUKH:

CBOOOJIHO OMNEPUPOBATHh MOHATHUAMH: (DYHKIHS, CIOCOOBI 3amaHusl (PYHKIIUH, B3aHUMHO
oOpaTHble (YHKIIMU, KOMIO3UIUS (PyHKIHH, rpaduk (QYHKIMH, BBINOJHATH AJIEMCHTApHbBIC
npeoodpazoBaHus Tpad@UKOB QYHKITUH;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: OO0JIACTH OMpPENENICHUS M MHOXKECTBO 3HAYCHHI
GbyHKIMY, HYTU QYHKIUU, TPOMEKYTKH 3HAKOMIOCTOSHCTBA,;

CBO6OI[HO OIICPHUPOBATL MOHATHAMMU: YETHBIC U HEUYETHBIC (I)YHKI_II/II/I, MNEpUOANICCKUC
q)YHKI_II/II/I, MMPOMCIKYTKH MOHOTOHHOCTHU q)YHKI_II/II/I, MaKCUMYMbl U MHWHUMYMBbI (1)YHKI_II/II/I,
HauOoJbIIee U HaMMEHBIIIEEe 3HAYEHUE (I)YHKL[I/II/I Ha IPOMCIKYTKE;

CBO6OI[HO OIICPHUPOBATL IMOHATHAMMU: CTCIICHHAA (1)YHKI_[I/I$[ C HaTypaJlbHbIM H LCJIbIM
II0Ka3aTciieM, Fpa(bI/IK CTCIIEHHOH Q)YHKHI/II/I C HaTypaJIbHbBIM W HLECJIBIM II0OKAa3aTCJICM, l"pa(l)I/IK

KOPpHA Nn-o# cTeneHu Kak (I)YHKI_II/II/I O6paTHOI>'I CTCIICHU C HATYpPaJIbHbBIM I10OKa3aTCJICM;

ONICpUpPOBATH IMOHATUAMMU: HHHeﬁHaﬂ, KBapaTuiHass U ,[[pO6HO -JIMHEeHas q)YHKI_II/II/I,
BBIIIOJIHATD 2JICMCHTAPHOC UCCICJOBAHUC U TIOCTPOCHUC UX Fpa(l)I/IKOB;

cBOOOJIHO OMepUpOBaTh MOHATHUSAMU: IOKa3aTeldbHas M Jorapupmuueckas (QyHKLIUHU, UX
CBOMcTBa M rpauKu, UCIOIB30BaTh UX I'padUKH JUI peleHHs ypaBHEHUH;
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cBOOOJTHO OIEPUPOBATH MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTb, OTPEICICHUE
TPUTOHOMETPUYECKHUX (PYHKIUI YUCIOBOTO apryMEHTa;

UCTOJB30BaTh rpaduku (YHKIUH [UIs UCCIEIOBaHMUS MPOIECCOB M 3aBUCHUMOCTEH INpHU
pelIeHNH 3aad U3 JIPYruX y4eOHBIX NMPEAMETOB M peallbHOW KHU3HH, BBIpAXKaTh (OpMyliaMu
3aBUCUMOCTHU MEXYy BEIUYMHAMU;

Havajia MaTeMaTH4eCKOI0 aHAJIM3A:

cBOOOJTHO OTEpPHPOBATh MOHATHAMH: apu(MeTHUecKass U TeOMEeTpUYecKas MPOTPECcCHs,
0eckOHeuHO yOBIBAIOIIasi TEOMETPUYECKast IPOTPECCHs, TMHEHHBIN U YKCIIOHEHIIUAIBHBIA POCT,
(bopmyIa CI0KHBIX IPOIIEHTOB, UMETh MPECTABICHNE O KOHCTAHTE;

HCIIOJIb30BATh IPOTPECCUU VISl PELICHUS PEAIBHBIX 3a1a4 IIPUKIIATHOTO XapaKTepa;

CBOOOJTHO ~ ONEpPUPOBATH  MOHATUSAMHU:  IOCIEIOBATEIbHOCTb,  CIOCOOBI  3aJaHUsA

HOCHCHOB&TCHBHOCTCﬁ, MOHOTOHHBIC U OTPAHUYCHHBIC ITOCJICAOBATCIIBHOCTH, IOHUMAaTh OCHOBLI
3apOKACHUA MATCMATUYCCKOT'O aHaJIn3a KaK aHajin3a OCCKOHEUHO MaJIbIX;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: HEMpepbIBHbIE (DYHKIMHU, TOUKH pa3pbiBa Irpaduka
(YHKIMH, aCHMIITOTHI rpaduka QyHKIUY;

CBOOOJHO ONEpUPOBATH MOHATHEM: (YHKIMS, HENpepblBHAs Ha OTpe3Ke, MPUMEHSTbH
CBOMCTBA HETIPEPHIBHBIX (PYHKLINI I pEIIeHUs 3a/1a4;

CBOOOIHO OTICPUPOBATH MMOHATHSAMU: TIEpBasi M BTOpasi MPON3BOIHBIC (PYHKITUH, KacaTeIbHAS
K rpaduKy QyHKIINH;

BBIYHCIISATH POU3BOIHBIE CyMMBbI, POU3BEICHHS, YACTHOTO U KOMIIO3UIINU ABYX (DYHKIIUH,
3HATh MMPOU3BOJIHBIC ANEMEHTAPHBIX (PYHKIINIA;

HCIIOJIb30BaTh T€OMETPUUECKHUI M (PU3MUECKHI CMBICT TTPOU3BOAHOMN ISl pEIISHUS 3a/1a4.
MHuoskecTBa M JIOTHKA:
CBOOOJIHO OTIEPUPOBATH OHATUSAMU: MHOXKECTBO, OTIEpaAIlMU HaJl MHOXKECTBAMHU;

HCIIOJIB30BATh TCOpCTHKO-MHO)KCCTBGHHBIﬁ arrmapat i OIIMCaHus pe€ajJlbHBIX ITPOLECCOB U
HBHGHHﬁ, I[IpU pCHICHUH 3a1a4 U3 JPYyIrux y‘le6HI>IX npeaAMCTOB,

CBO6OI[HO OIICpHUpOBaTh IOHATHUAMU: OHNPCACICHUEC, TCOPEMaA, YPABHCHUC-CIICACTBUC,
CBOMCTBO MaTE€MaTU4YE€CKOI'0O O6T>6KT8_, JA0Ka3aTCJIbCTBO, PABHOCUJIBHBIC YpAaBHCHUA U
HCPABCHCTBA.

K xonmy oOyuenuss B 11 kjaacce oOydarouiuiicss HOMYyYUT CIEAYIOIUE MpeaIMEeTHbIC
pe3ynbTaThl O OTAENIBHBIM TeMaM pabodeil mporpamMmbl y4eOHOTO Kypca «AnreOpa M Hadana
MaTeMaTHUIECKOTO aHAJIN3ay:

Yuciaa 1 BLIYUCICHUSA:

CBO60,[[HO ONCpUpOBaATL TMOHATHUAMU: HATYPAJIbHOC W INCJIOC HYHUCIIO, MHOXKCCTBA
HaTypaJbHbIX U HCJIBIX YUCCJI, UCII0JIb30BATh NNPU3HAKU JACIMMOCTHU LCIIBbIX YHUCCII, HOI[ n HOK
HaTypaJbHbIX YUCCIT JIsI pCHICHUS 3a/1a4, TPUMCHATH AJITOPUTM EBKJ'II/I,[[B.;
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CBOGOI[HO OIICpHUPOBATH NOHATUCM OCTAaTKa 110 MOAYJIIO, 3allMChIBATh HATYPAJIbHBIC YMCJIa B
PAa3JIMYHBIX NO3UIUOHHBIX CUCTCMAX CUUCIICHUS

cBOOOJTHO OMEPUPOBATH MOHATUSAMHU: KOMIUIEKCHOE YHCIO U MHOKECTBO KOMILJICKCHBIX
YHCe, MPEICTABIIATh KOMIUICKCHBIC YHCIIa B aJreOpandeckoil M1 TPUTrOHOMETpUYEcKoil dopme,
BBITIOJIHATH apu(METHYECKHE OTIepaIlMK C HUMHU M U300pakaTh Ha KOOPIUHATHON TIOCKOCTH.

YpaBHeHusi U HepaBeHCTBA:

CBO6OI[HO OIICpHUPOBATH IIOHATUSAMU HppanuoHaJIbHBIC, IIOKa3aTCJIbHBIC u
JIOFapI/I(i)MI/IT-IeCKI/IC HCPAaBCHCTBA, HAXOJUTh UX PCIICHUS C IOMOLIbIO PABHOCUJIBHBIX IMMEPEXOJ0B;

OCYILECTBIIATH OTOOP KOPHEN IIPU PELIEHUN TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJHO ONEpUPOBATh MOHSITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSThH
Heo0xo1uMble (GOPMYIIBI JIJIs1 pELIEHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHATUSMU: CUCTEMA U COBOKYTHOCTh YpaBHEHHUI M HEPaBEHCTB,
PABHOCHJIBHBIE CUCTEMBI U CHCTEMBI-CIIEACTBUS, HAXOAUTh PEIICHHS] CUCTEMBI U COBOKYITHOCTEMN
paloOHaJIbHBIX, HWPPALMOHAIbHBIX, TOKAa3aTeNbHBIX M JOrapu(MHUYECKUX ypaBHEHUH U

HEPaBEHCTB;

peuiatb paluOHAJIBHBIC, HWPpalOHAJIBHBIC, IIOKa3aTCIbHBIC, J'IOl"apI/ICbMI/I'-IeCKI/Ie n
TPUTOHOMETPHUYCCKUEC YPAaBHCHHA U HEPABCHCTBA, COACPKAUC MOAYJIN U MMAapaMETPHI;

MIPUMEHSTH IpauuecKkue METO bl 1JIs PeLIEHUs] YpaBHEHHUI U HEPAaBEHCTB, a TAK)Ke 3ajjay ¢
rapamMeTpamu;

MOJENUPOBATh pealbHbIE CUTyalldd Ha S3bIKE aireOpbl, COCTaBISATh BBIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33Ja4H, UCCIIEI0BATh MOCTPOECHHBIE MOIEIN
C MCIOJIb30BaHUEM allliapara ajareopbl, UHTEPIPETUPOBATh MOTYYSHHbBIN Pe3yNbTar.

DOYyHKUUM U TPAPUKH:

CTPOUTH TrpadUKH KOMIO3UIUKA (PYHKIIUH C MOMOIIBIO AJIEMEHTAPHOTO HCCIEAOBAHUS U
CBOMCTB KOMITO3HUITUH JABYX (DYHKIIHIA;

CTPOUTH Fr€OMETpUYECKHe 00pa3bl ypaBHEHH U HEPABEHCTB Ha KOOPAMHATHOM MJIOCKOCTH;
CBOOOHO OTEpUPOBATH MOHATUAMU: TPa(UKH TPUTOHOMETPHUECKUX (PYHKIIUA;
MPUMEHATHh PYHKIUU I MOACTUPOBAHUS U UCCIIEIOBAHUS PEaTbHBIX MPOILIECCOB.
Hauyajna MmaTeMaTH4eCKOro aHajim3a:

HCIIOJIb30BATh  MMPOU3BOAHYHO IS HCCICHOBAHUA (I)YHKI_H/II/I Ha MOHOTOHHOCTb H
9KCTPEMYMBI;

HaxoauThb HanOOJIbIlIee U HAaMMEHBIIIEe 3HAUCHUS (I)YHKI_II/II/I HerepBIBHOﬁ Ha OTPEC3KE;

HCII0JIb30BATh IPOU3BOIHYIO JJIS1 HAXOKICHHS HAWIYUIET0 PEIICHUS B IPUKIIAJHBIX, B TOM
4HClIe COLMAIbHO-DKOHOMUYECKHX, 3a/1a4ax, JUIsl ONPEAEIIEHNsI CKOPOCTH U YCKOPEHUs Ipoliecca,
3aJJaHHOTO (POPMYJION UK IpaduKOM;
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CBOOOJHO OTIEPUPOBATH TOHATUSIMU: TIEpBOOOpa3Hasi, OMPEACIEHHBI HHTETPAJl, HAXOIUTh
MepBOOOpA3HBIE DJIEMEHTAPHBIX (YHKIMH W BBIYUCIATHL WHTETpan mo ¢opmyne HproToHa-
Jletibnumna;

HAaXOJUTh IUIOMAH IIOCKUX (QUTYP U 00BEMBI TEJI C TOMOIIBIO HHTETPAJIA;

UMETh TPEJICTABIICHUE O MATEMaTHYECKOM MOJICIMPOBAHUM HA TMPUMEPE COCTABIICHUS
muddepeHnanbHbIX YpaBHEHUIM;

peuiaTh MPUKIAAHBIC 3aJa4H, B TOM YHCJIC COLUUAIBHO-3KOHOMHNYECKOTO U (1)H3I/ILIGCKOFO
XapakTepa, CpeACTBAMU MATEMATUYCCKOTO aHAJIM34a.

B (denepanbHpIX ¥ pervoHaibHBIX MpOLEAypax OIEHKM KadecTBa 0Opa30BaHUS
UCIIONB3YeTCsl TmepeueHb (KOAM(HUKATOP) pachpeleleHHbIX M0 KilaccaM TMpPOBEPSEMBIX
TpeOOBaHUH K pe3yJbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBI CPETHETO OOIIET0
00pa30BaHUs U AIEMEHTOB COJIEP’KaHUs TI0 MaTEMaTHKe.

IIpoBepsiemble TpeOGOBaHUS K pe3yJabTaTaM OCBOCHHMSI OCHOBHOH 00pa3oBaTesIbHOM
nporpammsl (10 kiacc)

Kon [IpoBepsieMble TIpeAMETHBIE PE3YIbTATBl OCBOEHHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbHON MPOTPaMMBI CPETHET0 00IIeTr0 00pa30BaHUs
pe3ynbTara

1 Uucna v BEIYUCICHUS

11 OnepupoBaTh NOHITUSIMU: PALIMOHAIBHOE U JIEHCTBUTENLHOE YHUCIIO,

OOBIKHOBEHHAS U JICCATHYHAS IPOOb, MPOIICHTHI

BrImoyHATE  apuMeTHYEeCKHe OIepaluyd ¢ paldoOHATbHBIMUA H
JIEHCTBUTEILHBIMU YHCIIAMU

BhInoNTHATE  TpUONIMKEHHBIC BBIYMCIICHHS, HCIIOJB3Ys IIpaBHiIa
OKPYTJICHUS, IeaTh MPUKUIKY U OIICHKY Pe3yJIbTaTa BIUYMCICHUN
1.4 OnepupoBaTh TMOHATUSAMHU: CTCINECHb C LEJIBIM IOKAa3aTelIeM,
cTaHmapTHas (opma 3amuch JICHCTBUTCIBHOTO 4YHCIA, KOPEHb
HATYpaJIbHOM CTEIECHH; UCIIOJIB30BaTh MOAXOIAIYI0 (hOPMY 3aIUCH
JNCHCTBUTEIBHBIX YHCEI IS PEIICHUS NPAKTHYSCKUX 3a1ad H
IPEICTABJICHUS TAaHHBIX

15 OnepupoBaThb  MOHATHSIMH: CHHYC, KOCHHYC M  TaHTEHC
NPOM3BOJILHOTO YIJIa; UCIOJIb30BaTh 3allUCh MPOU3BOJIBHOTO YIJia
4yepe3 00paTHbIe TPUTOHOMETPUUECKUE (DYHKITHH

2 YpaBHEHHS 1 HEPABCHCTBA

2.1 OnepupoBaTh MOHATUSMHU: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO,
1eNnoe, palMoHalbHOE, HPPALMOHAIEHOE YpaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPHUECKOE YPABHEHHE

1.2

1.3

2.2 BoinonHAThe npeoOpazoBaHMsl TPUTOHOMETPUUECKUX BBIPAKEHUH U
pelaTh TPUTOHOMETPUYECKUE YPABHEHMS
2.3 BeimmonHATe  mpeoOpa3oBaHUs — LENBIX,  PAlMOHAJIBHBIX U

HppanuOHAJIbHBIX BLIpa)KeHPII’I H pellaTb OCHOBHBIC TUIIBI LCJIbIX,
PallMOHAJIBHBIX U UPPAallUOHAIIBHBIX ypaBHCHI/Iﬁ 1 HCPABCHCTB
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24

[IpuMeHAT,  ypaBHEHUs W HEpPaBEHCTBA Ul pELICHUs
MAaTCMAaTUUYCCKUX 3a4a4 U 3aaa4 U3 pa3IMYHbIX O6JI&CTCI71 HAayKu U
pEabHOM )KU3HU

25 MoienupoBaTh pealibHble CUTYAIlH Ha S3bIKE alreOpbl, COCTAaBIATh
BBIPQ)KCHUS, YPAaBHEHUS, HEPAaBEHCTBA 10 YCIOBHIO 3aJayH,
UCCIIEIOBaTh IIOCTPOECHHBIE MOJIENM C MCIOJb30BAaHUEM allllapara
anreopsl

3 OyHKIMHN 1 TpaduKu

3.1 OnepupoBaTh NOHATHAMH: (YHKIHUS, CIOCOOBI 3a7aHus (PYHKIHH,
o0nacTe ompeneneHnss 1 MHOXKECTBO 3HAUYEHUH (yHKIUH, rpaduk
(GyHKIIMM, B3aMHO 00OpaTHbIe QYHKINK

3.2 OnepupoBaTh NOHATHIMH: YETHOCTh M HEUETHOCTD (DYHKIUH, HYIIN
(GYHKITMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA

3.3 Wcnonb3oBath rpaduku GyHKIUN 715 pellieHus] ypaBHEHU I

3.4 Crpoutb M 4MTaTh rpapuKu JTUHEHHONW (QYHKUMHU, KBaJApaTUUHOMN
GyHKIMH, cTeneHHON (QYHKIMM C LIEJIbIM OKa3aTelleM

3.5 Hcnonws3oBarh rpaduku GyHKIHN A7 UCCIEIOBaHUS TTPOILIECCOB U
3aBHCHMOCTEH TP PEIICHUH 33734 U3 APYruX y4eOHBIX IPEAMETOB
U pealbHOHN >KHM3HU, BBIpAXaTh (OPMYIaMU 3aBHCHUMOCTH MEXIY
BEIIMYMHAMU

4 Hauana maTemaTnyeckoro aHanmsa

4.1 OnepupoBaTh NOHITUSIMU: TOCIIEI0BATEIBHOCTD, apumMeTnyeckas
Y T@OMETPHUYECKAsl MPOTPECCHH

4.2 OnepupoBatb MOHSTUSIMHU: 0EeCKOHEYHO yOBIBaroIIast
reoMeTpuyueckas Mporpeccusi, cyMMa OeCKOHEYHO YObIBarouleit
reOMEeTPUYECKOH porpeccuu

4.3 3amaBaTh MOCJICIOBATEILHOCTH PA3IMYHBIME CIIOCOOAMH

4.4 Hcmonp30BaTh CBOMCTBA MOCIENOBATEILHOCTEN W MPOTPECCUi IS
pelleHNs pealIbHBIX 3a]ja4 IPUKIIAJHOTO XapakTepa

5 MHoecTBa U JIOTHKA

5.1 OnepupoBaTh  TMOHATHUSAMH:  MHOXKECTBO,  OTEpalMK  Haj
MHOXECTBAMHU

5.2 Hcnomnb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jjsi OIMCaHUs
peanbHBIX MPOLIECCOB U SBJICHUM, NIPU PEIIEHUM 33134 U3 JIPYTux
y4eOHBIX MPEIMETOB

5.3 OmnepupoBaTb MNOHATUSAMH: ONpPEAEICHUE, TEOpeMa, CIIEACTBUE,

J0Ka3aTcJIbCTBO

IIpoBepsiemble 3j1eMeHThI copep:xanus (10 kiacc)

Kon | IIpoBepsieMbIii 2IEeMEHT COCPIKAHUS
1 Ywucia ¥ BEIYUCIEHUS
1.1 | Paunonanbubie uncia. OOBIKHOBEHHBIE W JECSITHUYHBIE APOOH, MPOIEHTHI,

OeckOHEeuHble Mepuoanveckue Apobu. Apudmerndeckue omnepanuu ¢
pallMOHATIBHBIMM ~ YHUCIIAaMHM,  [pPeoOpa3oBaHUS  YUCIOBBIX  BBIPAKEHMH.
[Ipumenenune apoGeil M MPOLEHTOB JUIsl pELICHHs NPUKIAIHBIX 3a1ad M3
pa3IMYHBIX OTpACIEH 3HAHUN U peallbHOM KU3HU
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1.2

[elictBurenbHble  yucna. PaluoHanpHble W MppalMOHAJIbHBIE  YHCIA.
ApupmeTrrueckue omnepanuu ¢ ACUCTBUTENbHBIMH yuciaamu. [IpubnmxEnnbie
BBIYMCIICHUS, ITPaBUiIa OKPYIJICHHs], IPUKUJKA U OLICHKA PE3YJIbTATa BBIYUCICHUN

1.3 | Crenens ¢ nenbiM nokasareneM. CtanaapTHas (opma 3arucu AeHCTBUTEIBHOTO
yrcna. Mcnosp3oBaHue moaxosmieii (GopMbl 3aucu ASHCTBUTEIBHBIX YUCEI IS
pelIeHNs IPaKTUYECKUX 3aJjad U IPEJCTaBICHNS JaHHBIX

1.4 | Apupmerndyeckuidi  KOpPEHb  HATYpaJIbHOW  CTEICHH. HenctBus ¢
apu(METHUECKIMH KOPHSIMHU HATYPAIbHOM CTENICHN

1.5 | CuHyCc, KOCMHYC W TaHI€HC YHUCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC,
apKTaHI€HC YHUCIIOBOrO apryMeHTa

2 YpaBHEHMs 1 HEpaBEHCTBA

2.1 | ToxmecTBa U TOXKACCTBCHHBIC MPEOOPA30OBAHHUS

2.2 | [IpeobpazoBanue TPUTOHOMETPUUECKUX BBIPAKEHUI. OcHoBHbIE
TPUTOHOMETpHUUECKUE (HOPMYJIBI

2.3 | YpaBHeHHe, KOpeHb ypaBHEHHUs. HepaBeHCTBO, pemieHHe HepaBEeHCTBAa. MeTon
HWHTEPBAJIOB

2.4 | Pemenue nenbIx U IpOoOHO-PAIIMOHANBHBIX YPaBHEHUH U HEPABEHCTB

2.5 | Pemenne nppanMoHaIbHBIX YPaBHEHUH M HEPABEHCTB

2.6 | Pemienue TpUrOHOMETPHYECKUX YPAaBHEHUH

2.7 | [IpumeHeHHne ypaBHEHHMI M HEPAaBEHCTB K PEIICHHIO MAaTEeMaTHYECKUX 3a/1a4 U
3a/1a4 U3 pa3IMYHbIX 00JaCTe HaAyKH U peaIbHOM JKU3HU

3 @OyHKIMHU U TpaduKu

3.1 | @ynHkmus, cocoOsb! 3aaanus GyHkun. ['paduk ¢pyHakiun. Bzanmao oOpaTHbIE
byHKIIIN

3.2 | O6nactp ompenereHUs] U MHOXKECTBO 3HaueHWd QyHKiuu. Hymn ¢yHkoum.
IIpoMexxyTKH 3HaKONMOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKIMH

3.3 | Crenennas (pyHKOHMS ¢ HaTypaJdbHBIM W IIEJBIM MokasareneM. E€ cBoiicTBa m
rpaduk. CBoiicTBa U TpaduK KOPHS M-OU CTEIICHH

3.4 | TpuroHoMeTpuyeckas OKpPYXHOCTb, OIpEAEIEHUE TPUTOHOMETPUUYECKHX
(yHKIUH YUCIOBOrO apryMeHTa

4 Hauana MaTeMaTu4eckoro aHanusa

4.1 | [locnenoBaTenbHOCTH, CIIOCOOBI 3aJlaHMsl MOcieqoBaTenbHocTell. MOHOTOHHBIE
IO CJIEJIOBATEIBHOCTH

4.2 | Apudmerndeckass U TeoMETpUYecKass mporpeccu. beckoHedHo yObIBaromias
reomerpuyeckas nporpeccust. Cymma 6eCKoHEUHO yObIBaroOIIel reoMeTpUYeCcKOn
nporpeccuu. Gopmyna CI0KHBIX MPOLEHTOB. Vcosb30BaHue Iporpeccun AJs
pelleHys] peajlbHbIX 33Jau IPUKJIAJHOTO XapakTepa

5 MHoOecTBa U JIOTHKA

5.1 | MHOXecTBO, omepaluu HajJ MHokecTBaMu. Jluarpammbl Diinepa - Benna.
[IpuMeHeHre TEeOpPEeTHKO-MHOKECTBEHHOTO arnapaTa Ui ONUCaHHs peaibHbIX
IPOIIECCOB U SIBJICHUH, TP PELICHUU 33J1a4 U3 IPYTUX YUeOHbIX IPEIMETOB

5.2 | Onpenenenue, TeopeMa, CIeICTBUE, JOKA3aTEIbCTBO
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IIpoBepsiemble

Tpeﬁona}mﬂ K pe3yJabTarTam OCBOCHUSHA OCHOBHOI

o0pa3oBartenbHON nporpammsl (11 kaacc)

Kon IIpoBepsieMble TpeAMETHBIE pE3YJbTaThl OCBOCHUS OCHOBHOM

IIPOBEPSEMOTO 00pa3oBaTebHON MPOTrpaMMBbI cpetHero oomiero oopa3oBaHus

pe3ysiprara

1 Yucna v BBIYKMCICHUS

1.1 OnepupoBaTb  MOHATUSAMHU:  HATypaJbHOE, II€JIO€  YHCIIO;
UCIIOJIb30BaTh MPU3HAKU JEIMMOCTH LENbIX YHCEN, PA3JI0KEHHE
Yrciia Ha IPOCThIe MHOXHUTEIH ISl PELICHHUs 3a1a4

1.2 OnepupoBaTh NOHSATUEM: CTENIEHD C PALlMOHAJILHBIM I10Ka3aTEIEM

1.3 OnepupoBaTb NOHATHUAMHU: JIOTapUpM 4YHCIA, AECCATUYHBIE H
HaTypaJbHbIE JIOTapU (MBI

2 YpaBHEeHMS 1 HEpaBEHCTBA

2.1 [IpumensTh cBOMCTBA cTeneHH A MPeoOpa30BaHUsl BbIpaKEHUH,
OTIEPHPOBATh  TOHSATHAMHU:  IIOKA3aTeIbHOE  YpaBHEHHE U
HEpPaBEHCTBO; PEIIaTh OCHOBHBIE TUITBI TOKA3aTEIbHBIX YPAaBHEHUH
Y HEPABEHCTB

2.2 BoimonHATe  mpeoOpa3zoBaHUS — BBIPAXKEHUH,  COJEpXKAIIUX
JOTapuMBl;  OMEPHPOBATH  TOHATHSIMH:  JIOTAPUPMHUECKOE
ypaBHEHHE ¥  HEPAaBEHCTBO;, pemlaTb  OCHOBHBIE  THUIIBI
JorapuMHUECKUX YPABHEHUH 1 HEPABCHCTB

2.3 Haxomute  pemeHuss  mpoCcTEWIIMX  TPUTOHOMETPUUYECKUX
HEPaBEHCTB

24 OnepupoBaTh MOHATHUSMH: CUCTEMA JIMHEWHBIX YpaBHEHUM M €€
pellleHNe; HCIOJIb30BaTh CHUCTEMY JIMHEHHBIX ypaBHEHHMH [UIs
pelIeHNs MPAaKTHYECKUX 3a1a4

2.5 Haxomuth pemieHuss MpPOCTEHIIMX CHCTEM M COBOKYITHOCTEH
palMOHAIbHBIX YPAaBHEHUH U HEPABEHCTB

2.6 MogenupoBaTh peanbHbIC CUTyallMM Ha S3bIKE  aireOphl,
COCTaBJISITh BBIPAXKECHMS, YPAaBHEHUs, HEPABEHCTBA U CUCTEMBI I10
YCIOBHMIO  3a/laud, MCCIeloBaThb IOCTPOEHHBIE MOJAEIH C
UCIIOJIb30BAHUEM allllapaTa ajareopsl

3 DYHKIIUU U TpaPUKH

3.1 OnepupoBaTb NOHATUAMU: NIEpUOANYECKas QYHKLHS, TPOMEKYTKU
MOHOTOHHOCTH  (DyHKIMH, TOYKM  3KCTpeMyMa  (DyHKIMH,
HauOoJIblllee M HAaUMEHbIIIee 3HaYeHUsI PYHKIMHM Ha IPOMEXKYTKE;
UCMOJb30BaTh MUX [UId HCCIEAOBaHUS (QYHKLUUHM, 3aJaHHOU
rpadukoM

3.2 OnepupoBaThb MNOHATUSAMMU: rpaduku HoKa3aTeabHOM,
Jorapu(pMHUECKON U TPUTOHOMETPHUECKUX QYHKLUN; 300paxarhb
UX Ha KOOPAMHATHOM IJIOCKOCTH U HCHOJb30BaTh AJS pPEIICHUs
yYpaBHEHMI U HEPABEHCTB

3.3 N3o0paxaTe Ha KOOPAMHATHOW IUIOCKOCTH TpadUKH JTHHEHHBIX
YpaBHEHUH M UCMOJIb30BaTh UX JJISl PELICHHUs] CUCTEMbI JIMHEMHBIX
ypaBHEHUH

3.4 Hcnonb3oBathk rpaduku GYHKIUHN 1715 UCCIIEJOBAHUS MPOLIECCOB U
3aBHCUMOCTEH U3 JPYTruX y4yeOHBIX TUCIMILINH

4 Hauana MaTeMaTu4eckoro aHaiamsa

4.1 OnepupoBaTh NOHATUSAMH: HeNpepbIBHAS (YHKIUS, POU3BOIAHAS

(GYHKIIMM; MCIIOB30BaTh T'€OMETPHUECKUI U (U3HMUECKUI CMBICIT
IIPOM3BOTHOM Ul pENICHUs 3a]1a4
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4.2

HaxomuTe NpoM3BOAHBIE 3JIEMEHTApHBIX (YHKIHMH, BBIYHCIATH
IIPOM3BOJIHBIE CYMMBI, IIPOU3BEICHHSI, YACTHOTO (DYHKIIUI

4.3 Hcnonp3oBaTh NPOM3BOAHYIO Ui HCCIEAOBaHUS (DYHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, INPUMEHSTH  PE3YJbTaThl
UCCIIEIOBAaHMSI K MOCTPOSHHIO rpa)uKoOB

4.4 Hcnonp3oBare NPOU3BOAHYIO I  HAXO0XKIACHUS HAWIy4dILEro
pelIeHys B IPUKIIAJHbIX, B TOM YHCIIE COLMAIbHO-?2KOHOMUYECKHUX,
3aja4ax

4.5 OnepupoBaTh MOHATUSIMU: NIEPBOOOpPA3HAs U UHTErpasl; HOHUMATh
TeOMETPUYECKUH 1 (PU3MUYECKHIA CMBICIT HHTETpaja

4.6 HaxomuTe mepBooOpa3zHbie IeMEHTAPHBIX (DYHKIUI, BBIYHUCISTH
uHTerpai o gopmyne Herorona - Jleitbuumna

4.7 Pemwrare npuxmagHele 3amadd, B TOM 4YHMCIE€ COLAAJIBHO-

SKOHOMHYECKOT0 M  (PU3UYECKOro  XapakTepa, CpeaCTBAMHU
MaTEeMaTHYECKOT0 aHaJIN3a

IIpoBepsiembie dj1eMeHThI coaep:xkanus (11 kiaace)

Kop | I[IpoBepsieMblil 371EMEHT COAEPKaAHUS

1 Yucna v BEIYMCIICHUS

1.1 | HarypanbHbie 1 menbie uncina. [[pu3Haku 1eTuMOCTH TeJIBIX YHUCes

1.2 | CreneHb ¢ panmoHaIbHBIM MMOKa3aTeneM. CBONCTBA CTENIEHU

1.3 | Jlorapudwm uncna. JleciTuaabie U HATypaIbHBIE JIOTapU(PMBI

2 YpaBHEHUs 1 HEPABCHCTBA

2.1 | IIpeoOpazoBaHue BBIPAKEHUN, COIEPKAIINX JJOTapU(OMBI

2.2 | [IpeoOpazoBanue BBIpAXCHHUH, COAEPKAIIMX CTEICHH C paldOHAIBHBIM
MoKa3areaemM

2.3 | [IpuMepsl TPUTOHOMETPUICCKUX HEPABCHCTB

2.4 | Iloka3aTenbHbIC YpaBHEHUS U HEPABEHCTBA

2.5 | JlorapudmMudeckre ypaBHCHHsI 1 HEPABEHCTBA

2.6 | Cuctembl JIMHEWHBIX ypaBHCHHH. PellleHMe NpUKIagHBIX 3a7ad ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

2.7 | Cuctembl U COBOKYITHOCTH PAllMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB

2.8 | IlpumeHeHue ypaBHEHUN, CHCTEM M HEPABEHCTB K PEUICHUI0 MAaTEMaTHYEeCKHX
3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00J1aCTell HAYKU U pealbHOM JKU3HH

3 OyHKIMH U TpaduKH

3.1 | ®ynakuusa. [lepuoanueckue ¢yHkiuu. [IpomMexyTKu MOHOTOHHOCTH (PYHKIIUU.
MakcuMymbl 1 MUHUMYMBI QyHKuuu. Hambomblliee ' HauMeHbIlIee 3HAYCHHE
(YHKIIMH HAa TPOMEKYTKE

3.2 | Tpuronomerpuueckue pyHKINU, UX CBONCTBA U rpaduKu

3.3 | Iloka3zatenbHas u norapudmudeckas GyHKIHHU, X CBONCTBA U TpapUKH

3.4 | Ucnonp3oBanue rpadukoB (yHKUMN A7 pelieHus ypaBHEHUH M JIMHEWHBIX
CUCTEM

3.5 | Ucnonp3oBanue rpapukoB (yHKUMH U181  UCCIENIOBaHHUS IPOLECCOB U
3aBUCHUMOCTEH, KOTOpPBhIE BO3HHUKAIOT MPHU PEIICHUU 3a/1ad U3 JAPYruX y4eOHBIX
PEIMETOB U PealbHOM KU3HU

4 Hayana maTemaTnueckoro aHaimsa

4.1 | HenpepsiBHble GyHKIMHU. METOI MHTEPBAJIOB [Tl PEIICHUS HEPABEHCTB
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4.2 | llpousBognas ¢pynkimu. ['eomerpuueckuii 1 GU3NIECKUN CMBICI TPOU3BOTHON
4.3 | [IponsBoaHbIe 3MeMEHTapHBIX QYHKIHH. POpMYIBl HAXOXKIACHUS MPOU3BOIHOM
CYMMBI, IPOU3BEACHUS U YaCTHOTO (DYHKIUH

4.4 | [IpuMeHeHne MPOU3BOJHON K HCCICAOBAHUIO (YHKIMI Ha MOHOTOHHOCTH U
SKCTpeMyMBbl. Haxoxk/ieHre HanOOJbIIEr0 ¥ HAUMEHBILEro 3HAYeHUs! (QyHKIUU
Ha OTPE3Ke

4.5 | IlpumeHeHrne TPOU3BOAHOM JUISI HAXOXKACHUS HAWIydlIero pELIeHus B
NPUKIAIHBIX 3aJa4ax, Uil OIPENENIEHUs CKOPOCTH IIpoLiecca, 3aJaHHOIO
dhopmyol wim rpadukoM

4.6 | IlepBooOpasnas. Tabmuia mepBooOpasHBIX

4.7 | UnTerpan, ero reoMeTpudeckuil U (pU3NIECKUil CMBICI. Beruncienne nHTerpaia
o popmyne Hetorona - Jleiitbnuna

151 npoBe/ieHUs1 eANHOI0 TOCY/IAaPCTBEHHOI0 IK3aMeHa 10 MaTeMaTHKe (Jaee -
EI'D mno wmarematuke) HCHOJb3yeTcs NepedeHb (kKogudukaTop) npoBepsieMbIX
TpeOOBaHUIl K pe3yJbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTEIbHOM IPOrpPaMMBbI
cpenHero oOmiero oopa3oBaHus M JIEMEHTOB COACPKAHUSI.

IIpoBepsiemblie Ha EI'D mo maremaTuke Tpe0OBaHMsA K pe3y/ibTaTaM OCBOCHUSA
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Kon [TpoBepsieMbie TpeOOBaHMS K MPEAMETHBIM PE3yJbTaTaM OCBOCHHS
MIPOBEPSIEMOTO OCHOBHOM 00pa3oBaTelbHON MPOTpaMMBl  CPEIHETO  OOIIETOo
TpeboBaHUs 00pazoBaHus

1 Bnamenne wmeTomamMM JI0Ka3aTeNbCTB, AITOPUTMaMHU  PEIICHHS

3amad; ymeHue (opMynupoBaTh W ONEPUPOBATH TMOHATUSMHU:
oTpeJeNieHue, akcuoMa, Teopema, CIIeJCTBHE, CBOMCTBO, MPHU3HAK,
J0Ka3aTeNbCTBO, PAaBHOCHIIbHBIE (DOPMYIUPOBKU; MPUMEHATH UX;
ymeHue  QopmyiaHpoBaTh oOpaTHO€ U IPOTUBOIOJIOKHOE
YTBEpXKACHHUE, MNPHUBOJUTH MPUMEPbl U KOHTPIPHUMEPHI,
UCIIOJIb30BAaTh METOJ MaTeMaTUYeCKOM WHIYKIMH; MPOBOJUTH
JOKa3aTeNbHbIE PACCY)KICHUS IpPU PpEHIeHUH 3a/lad, OLIEHUBATh
JIOTUYECKYI0 MPAaBHJIBHOCTh PACCY)KJIEHUN; yMEHUE OIEepUPOBATH
HNOHSATUSIMH:  MHOXECTBO,  IOJIMHOKECTBO,  OIEpaluu  HaJ
MHO’KE€CTBAMU; YMEHHE UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmapat s OMHCAaHUS pPeajbHBIX MPOILECCOB U SBICHUN U NPHU
pellIeHnH 3aJa4, B TOM YHCJIE W3 JAPYTHX Y4YEOHBIX IMPEIMETOB;
YMEHHE OINEepHpOBaTh MOHATUAMU: rpad, CBSA3HBIN Tpad, Aepeso,
UKJ, Tpad Ha MIOCKOCTH;, YMEHHE 33/1aBaTh U OMHUCHIBATH I'padbl
pa3IMYHBIMU CI0CO0AaMU; UCII0JIB30BATh rpadbl MPH PELISHUH 3aa4
2 YMeHue omnepupoBaTh MOHATHAMH: HATYpajJbHOE YHCIO, LEeJoe
YHCIIO, CTEMEeHb C IEeNbIM TOKa3aTelleM, KOPEHb HaTypalbHON
CTENEHHU, CTENEHb C pPAlMOHAJIBHBIM TIOKA3aTelieM, CTENEHb C
JNEHCTBUTENBHBIM MOKa3zareseM, Jorapudm ducia, CHHYC, KOCHHYC
M TaHIE€HC TMPOU3BOJBHOTO YHUCJIA, OCTAaTOK IO MOJIYJIIO,
palyoHaIbHOE YHCIO, HWPPALMOHATBFHOE YHCIO, MHOKECTBa
HATypalbHBIX, MENbIX, PAIMOHATBHBIX, NCHCTBUTEIBHBIX YHUCEIL;
YMEHHE HCTOJIh30BaTh MPU3HAKU JEIIUMOCTH, HAUMEHBIITUHA OO0IIHii
JeNUTEeNh U HaUMEHbIlee 00IIee KpaTHoe, anroputM EBkinuaa npu
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pEelIeHUH 3a]a4; 3HAKOMCTBO C pAa3JIMUYHbIMU TO3UIMOHHBIMU
CHCTEMaMH CYHCIICHHS, YMEHHUE BBIMOJHATH BHIYUCICHUE 3HAUCHUM
U TpeoOpa3oBaHMs BBIPAKEHUI €O CTENEHSMHU U Jiorapudmamu,
npeoOpa3oBaHusl JPOOHO-PAMOHAIBHBIX BBIPAKCHUN; yMEHHE
OTIEPHPOBATH MOHATUSMU: MOCIENOBATEIBHOCTD, apUPMeETHIECKast
nporpeccus, reoMeTpuyIecKas nporpeccus, 0ECKOHEYHO
yObIBaroliasi IeoOMETpUYEcKas MpOrpeccusi; yYMEHHUE 3a/laBaTh
IIOCJIEZIOBATEILHOCTH, B TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX
dopMyI; yMeHHE OTEepPUPOBATH MOHSATHIMU: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIUJIEKCHBIE 4HCIA, MOJYIb U  apryMEHT
KOMIUIEKCHOTO 4uclia, (opMa 3amuch KOMIUIEKCHBIX —YHCell
(reomeTpuyeckasi, TPUTOHOMETPUYECKAs U alredpandeckas); yMeTh
NPOM3BOJUTH apu(METHUECKHE JCHCTBUS C KOMILJICKCHBIMH
YHCIIaMH; TIPUBOJIUTH TIPHUMEPHl HCIHOJIB30BAHUS KOMIUIEKCHBIX
YUCeNl, ONepupoBaTh MOHATUSAMH: Marpuma 2x2 u  3x3,
OTIPEJENINTENb MATPUIIBl, TEOMETPUUYECKHI CMBICI ONPEIETUTENSI

VYMmenne OIICprUpoOBaThH IIOHATUAMMU: PpagruoOHAJIBHBIC,
HPpalMOHAJIBHBIC, ITOKA3aTCIIbHBIC, CTCIICHHEBIC, JIOFapI/I(i)MI/I‘IGCKI/Ie,
TPUTOHOMCTPUYCCKHUEC YPAaBHCHUA W HCPABCHCTBA, HNX CHCTCMBI,
YMCHHUE OIICPUPOBATE MOHATUAMU: TOXIACCTBO, TOXKICCTBCHHOC
npeoOpa3oBaHne, ypaBHEHNE, HEPABEHCTBO, CHCTEMa YPAaBHEHUH H
HEPaBCHCTB, PaBHOCUJIBHOCTDH ypaBHeHI/II\/’I, HCPABCHCTB U CUCTEM,
YMCHHUE pC€IIaTh YPaBHCHHA, HCPABCHCTBA U CUCTEMEBI C ITOMOIIBIO
Pa3IMIHBIX HpI/IéMOB; pe€iaTh YpaBHCHUA, HCPABECHCTBA U CUCTEMBI
C mapaMeTpoM; IMPUMCHATE YpaBHCHUA, HCPABCHCTBA, X CHCTCMbI
AT peIICHHUSA MAaTEMaTHYCCKHUX 3alad W 3aJa4 W3 Pas3IMdHbIX
obsacTell HayKu U PeaIbHON KU3HH

YMeHne onepupoBaTh MOHATHIMU: (DYHKIHS, YETHOCTh (QYHKIIHH,
NIEPUOIUIHOCTD GbyHKINH, OTPaHUYCHHOCTh ¢byHKINH,
MOHOTOHHOCTh (YHKITUH, SKCTpeMyM (YHKIIUH, HAuOOJbIee |
HaVMEHBIIICEe 3HAYCHHUS (QYHKIMH Ha TPOMEXKYTKE, HENmpepbIBHAS
byHKIMA, acuMOTOThl rpaduka (yHKIMH, TIepBas W BTOpas
NPOM3BOJIHAS (QYHKIIMH, TCOMETPHUCCKUI M (U3NYSCKUN CMBICIT
NPOM3BOJIHOM, MEepPBOOOpa3Has, ONPEACIEHHBIH HHTErpaJl; YMCHUE
HAXOJUTh ACUMNOTOTHI Tpaduka (QYHKIHMHA; yMEHUE BBIYUCISTH
NPOM3BOJIHBIC CYMMBI, MPOU3BEICHHS, YaCTHOTO M KOMITO3UIHH
(GyHKIUI, HAXOAUTh YPaBHEHUE KacaTeIbHOH K TpaduKy QyHKINH;
YMEHUE HaXOUTh MPOU3BOIHBIC JICMEHTAPHBIX (QYHKIUI; YMEHHE
UCIIOJIb30BaTh MPOUW3BOJIHYIO [UI  HCCICIOBAaHUSA  (DYHKIIHIA,
HAXOJUTh HAWOOJIBIINE W HAUMEHBIIUEC 3HAYCHHsS (YHKIUH;
CTpOUTh TpadUKd MHOTOWICHOB C KCIIOJIb30BAaHHEM arrapara
MATeMaTHYECKOTO  aHalln3a; MPUMEHATh IPOU3BOAHYIO  JUIS
HAXOKJICHUSI HAWIYYIIETO PEUICHHUS B NMPUKIAJHBIX, B TOM YHCJIC
COILIMAIIBHO-9KOHOMHUYECKUX W (U3NYECKUX 3a/lauyax; HaxOIHUTh
IoMAaA U 00bEMBI (UTYp C MOMOIIBK WHTErpalia; MPHUBOIUTH
OpUMEpbl  MaTeMaTH4YeCKOr0  MOJICIUPOBAaHUS C  MOMOIIBIO
mddepeHnnanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh MOHATUSAMU: Tpapuk (QYHKUUH, OOpaTHas
byHkiusa,  koMmo3unus — QyHKUMHA, JMHeHHas — QyHKuus,
KBaJpaTHuHas (QYHKLUHUS, palMOHAJIbHAs (QYHKIUS, CTeleHHas
byHKIMS, TPUTOHOMETPUYECKHE byHKIUY, oOpaTHbIe
TPUTOHOMETPHUUYECKHE ¢byHKIUY, noKa3zaresbHas "
norapudmuueckas QyHKIHUN; YMEHHE CTPOUTH I'paHKH U3YUYEHHBIX
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(GyHKUMH, BBINOJHATH MpeoOpa3zoBaHuss TpaduKoB (QYHKIIHIA,
UCTIOJIb30BaTh TPAQUKH U U3YUYEHHS IPOLIECCOB U 3aBUCUMOCTEH,
IpU PEHICHUH 3a/ad U3 JAPYTUX Y4eOHBIX MPEAMETOB U 33134 U3
peanbHON KHM3HM; BbIpaXaTh (OPMYIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIB30BaTh CBOWCTBA W rpaduku (GYHKIUH Ui
pelieHusl ypaBHEHHWI, HEpPaBeHCTB M 3aJa4 C IapaMeTpamuy;
n300pakaTh Ha KOOPAMHATHOW TIJIOCKOCTH MHOXECTBA PEIICHHUI
ypaBHEHHH, HEPABEHCTB U MX CUCTEM

YMeHue pemaTh TEKCTOBBIE 337jaUl Pa3HbIX TUIOB (B TOM YMCIE Ha
IOPOLEHTHI, JI0JIW M 4YacTW, Ha JABWKEHUE, paboTy, CTOMMOCTh
TOBApOB U YCIIYT, HAJIOTH, 3aJ1a41 U3 00JIaCTH yIIpaBJICHUS TMUYHBIMU
U CeMEHHBIMU (pUHAHCAMM); COCTABISATH BBIPAKECHUS, YpaBHEHUS,
HEPaBEHCTBA W HX CUCTEMBI II0 YCIOBHIO 3a/a4M, HCCIEAO0BATH
NOJy4eHHOE  pElIeHHWe U  OLEHMBATh  IPABIOIOIOOHOCTH
pe3ybTaTOB; YMEHHE MOJIEIUPOBATh PEAIbHBIE CUTYAIIMH HA S3bIKE
MAaTE€MAaTHKH; COCTABIISATh BBIPAYKECHHUs, YPABHEHUS, HEPABEHCTBA U
UX CHCTEMBl II0 YCIOBHIO 3aJa4d, MCCIIEIOBAaTh IIOCTPOECHHBIE
MOJIETIN C UCIOJIb30BAHUEM arlrapara ajireOpbl, HHTEPIPETUPOBATh
IIOJTY4ECHHBIA pe3ysIbTaT

IlepeyeHb 3JIeMEHTOB coJep:KaHusl, MpoBepsieMbIx HA EI'D nmo maremaruke

Kop | ITpoBepsemblii 3JIEeMEHT CoAepKaHUS

1 Umcna 1 BIYMCIICHUS

1.1 | HarypaneHble u nenble yncia. [Ipu3Haku JeIMMOCTH LETIbIX YHCe

1.2 | Parmonanbabie umncia. OOBIKHOBEHHBIE M JACCSITHYHBIC IpOOU, MPOICHTHI,
OCCKOHEYHBIC MTEPUOANIECKIE TPOOH

1.3 | Apudmernuecknii  KOpPEHb  HATypaJbHOW  CTETICHH. HevictBust ¢
apupMeTHYeCKUMU KOPHSIMH HaTypaJIbHOW CTENIEHH

1.4 | Crenenb c menbiM mnokazateneM. CTeneHb C palMOHaJIbHBIM IIOKA3aTEJIeM.
CBoIICTBa CTENEHU

1.5 | Cunyc, KOCHHYC W TaHT'€HC YHUCIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHUHYC,
apKTaHI€HC YHUCIIOBOIO apryMeHTa

1.6 | Jlorapudwm uncna. Jlecstuanpie u HaTypaJIbHBIC JJOTAPU(MBI

1.7 | HetictButenbHple uyncia. ApudMeTHUEeCKHEe oOIepanuu ¢ JICHCTBUTEILHBIMHU
yucnamu. [IpubnuxEHHbIE BBIYMCICHUS, MpaBHiIa OKPYIJIEHUS, MPUKHUIKA H
OIICHKA PEe3yJIbTaTa BbIUHCICHHI

1.8 | IlpeoOpa3oBanue BEIpOKCHUIMA

1.9 | KommuiekcHble yncia

2 YpaBHEeHHs 1 HEpaBEHCTBA

2.1 | Uensle u apoOHO-paliuOHaIbHbIE ypaBHEHUS

2.2 | ppannoHaibHbIe YpaBHEHHS

2.3 | TpuroHomeTpuieckue ypaBHEHHs

2.4 | Iloka3arenbHble U JorapuMuyeckue ypaBHeHUs

2.5 | llenble u 1poOHO-paIiOHANIbHBIE HEPABEHCTBA

2.6 | lppannoHanbHbIE HEPABEHCTBA

2.7 | IlokazarenpHble U Jorapu(pMUIECKUE HEPABEHCTBA

2.8 | TpuroHoMerpuueckre HEPaBEHCTBA

2.9 | CucteMbl M COBOKYITHOCTH YPaBHEHUW U HEPABEHCTB
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2.10 | YpaBHeHuUs, HEpAaBEHCTBA M CUCTEMBI C TapaMeTpaMu

2.11 | Marpuna cuctemMbl TMHEHHBIX ypaBHeHUH. OnpenenuTens MaTpHIbl

3 QDyHKIMH U TpapUKH

3.1 | ®ynknus, cocoOsl 3amanus Gynkuuu. I'paduk ¢pynkunu. BzaumHo oOpaTHbIe
¢ynkuuu. Yérneie n Heuétnele Gynkuuu. Ileproaunueckue GpyHxkumun

3.2 | Obnacte ompeneneHUs W MHOXKECTBO 3HaueHuil ¢yHkuuu. Hymm ¢yskuuu.
[IpoMexxyTkH 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKITHH.
MaxkcuMymbl 1 MEHUMYMBI (pyHKIMUA. HanGosbliee ' HamMeHbIlee 3HaUCHHE
(GYHKIMU Ha TPOMEKYTKE

3.3 | CrenenHas (hyHKIUS C HATYpaIbHBIM W ILEIBIM MoKaszarenem. EE croiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOPHS I1-0i CTENICHU

3.4 | Tpuronomerpuueckue GyHKIIH, UX CBOMCTBA M rpadrKu

3.5 | IlokazarenpHas u norapudmMudeckas GyHKIUH, UX CBOMCTBA M rpaduKu

3.6 | Toukn paspeiBa. AcumnToThl TpadukoB ¢yHkumid. CBolicTBa (yHKIWH,
HETPEPHIBHBIX HA OTPE3KE

3.7 | IlocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU [IOCIIEN0BATEIHLHOCTEN

3.8 | Apudpmerndeckas U TeoMmerpmueckas mporpeccuu. Dopmyna  CIOKHBIX
MIPOIICHTOB

4 Haygaya MmaTeMaTH4eCKOro aHaJIN3a

4.1 | IlpouzBoanas pyHkiuu. [Ipon3BoaHbIE 37I€MEHTAPHBIX (HYHKIIMHA

4.2 | IlpuMeHeHHE TPOM3BOJHON K HCCIIENOBAHWIO (YHKIMH Ha MOHOTOHHOCTH M
AKCTpeMyMBl. HaxokieHre HauOOoIbIIer0o W HAUMEHBIIETO 3HAYCHUS (YHKITHH
Ha OTpe3Ke

4.3 | IlepooOpasnas. MHTETpan

5 MHo’k€ecTBa U JIOTUKA

5.1 | MHoecTBO, oniepanuu Haa MHOKecTBaMHu. [luarpammel Diinepa - Benna

5.2 | Jloruka

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

No Hanmenosanne KosmuectBo yacoB DJIEKTPOHHBIE

n/ PpasaciioB U TEM Bceer | Kontposbnbl | Ilpaktudecku (mudpoBsIe)

i TPOTPAMME 0 e paboThl e paboThl oOpazoBarebHbIe

pecypcehl

1 | MHOXeCTBO 24 1 https://resh.edu.ru
JNCHCTBUTEIBHBIX https://www.yaklass.r
grcen. MHOTOYICHBI. u
PannonabHbIe https:/ege.sdamgia.ru
ypaBHECHHUS U
HEPaBEHCTBA.
CucremMbl TUHEHHBIX
ypaBHEHUN

2 | OyHKIMH U TpadUKH. 12 1 https://resh.edu.ru
CrenenHas QyHKIUSA https://www.yaklass.r
C LIETIBIM u
MoKasarejaemM https:/ege.sdamgia.ru

3 | Apudpmernyeckuit 15 1 https://resh.edu.ru
KOpEHb N-0ii CTETICHH. https://www.yaklass.r
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HppaunonaisHsie u
ypaBHCHHS https:/ege.sdamgia.ru
4 | Ioka3arenpHas 10 1 https://resh.edu.ru
GbyHKIHS. https://www.yaklass.r
[Toka3arenbHbIE u
ypaBHCHHS https:/ege.sdamgia.ru
5 | Jlorapudmuueckas 18 1 https://resh.edu.ru
byHKIHS. https://www.yaklass.r
Jlorapugmmuueckue u
ypaBHCHHUS https:/ege.sdamgia.ru
6 | TpuroHomMeTpuyeCcKU 22 1 https://resh.edu.ru
€ BBIPQKCHUS U https://www.yaklass.r
ypaBHEHHS u
https:/ege.sdamgia.ru
7 | HocnenoBatenbroctu | 10 1 https://resh.edu.ru
Y TIPOTPECCUU https://www.yaklass.r
u
https:/ege.sdamgia.ru
8 | HempepsiBHbIE 20 1 https://resh.edu.ru
GYHKIHH. https://www.yaklass.r
[IpounsBoHas u
https:/ege.sdamgia.ru
9 | [NoBTOpEHHE, 5 2 https://resh.edu.ru
0bo0b1eHue, https://www.yaklass.r
cHCTeMaTH3aIHs u
3HAHUH https:/ege.sdamgia.ru
OBIIEE KOJIMYECTBO 136 10 0
YACOB IIO
I[TPOTPAMME
11 KJIACC
No Hanmenosanne KosmuecTBo yacoB DJIEKTPOHHBIE
n/ PpasaciioB U TEM Bceer | Kontposbnel | Ilpaktudecku (mudpoBsIe)
i TPOTPAMMET 0 € paboThl e paboThl oOpazoBarelbHbIe
pecypchbl
1 | UccrnenoBanue 24 1 https://resh.edu.ru
(GYHKIUH C TOMOIIIBIO https://www.yaklass.r
MPOU3BOJHOM u
https:/ege.sdamgia.ru
2 | I[lepBooOpa3Has u 12 1 https://resh.edu.ru
HMHTErpalI https://www.yaklass.r
u
https:/ege.sdamgia.ru
3 | I'paduxu 15 1 https://resh.edu.ru
TPUTOHOMETPUUYECKHX https://www.yaklass.r
GbyHKUIUH. u
Tpuronomerpuuecku https:/ege.sdamgia.ru
€ HepaBeHCTBA
4 | UppaunoHalibHbIE, 10 1 https://resh.edu.ru
MOoKa3aTenbHbIe U https://www.yaklass.r
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norapupMUIecKue u
HEPaBEHCTBA https:/ege.sdamgia.ru
5 | KoMIuiekcHbIe Yrciia 18 1 https://resh.edu.ru
https://www.yaklass.r
u
https:/ege.sdamgia.ru
6 | HarypaibHbie u 22 1 https://resh.edu.ru
LeJTbIC Ynciia https://www.yaklass.r
u
https:/ege.sdamgia.ru
7 | Cuctembl 10 1 https://resh.edu.ru
panroHaIbHBIX, https://www.yaklass.r
HppanMOHAIBHBIX, u
MOKa3aTeNIbHbIX U https:/ege.sdamgia.ru
JorapuPMUIECcKux
YpaBHEHUI
8 | Bamaum ¢ 20 1 https://resh.edu.ru
napameTpamMu https://www.yaklass.r
u
https:/ege.sdamgia.ru
9 | [NoBTOpEHHE, 5 2 https://resh.edu.ru
00o0b1eHuE, https://www.yaklass.r
cucreMarusanus u
3HaHUI https:/ege.sdamgia.ru
OBIIEE KOJIMYECTBO 136 10
YACOB I10
IMTPOTPAMME

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYAEHUKA

Maremaruka. AnreOpa 1 Hadyajia MaTeMaTuyeckoro ananu3sa. 10 kiacc : yueOHUK :
yrayonéuneiit yposenb / A. I'. Mepainsk, J[. A. Homuposckuii, B. M. Tlonsikos. - 6-¢ u3m., crep. -
M. : IlpocBemienue, 2022

Maremaruka. Anredpa u Hadyajna MaTeMaTU4YecKoro ananu3a. 11 kmace : ydeOHUK :
yrayonéuneiit ypoenb / A. I'. Mepainsk, [I. A. Homuposckuii, B. M. Tlosskos ; mox pen. B. E.

[Tomonbckoro. - 6-¢ u3a., crep. - M. : IIpocBemenue, 2023

METOJINYECKHUE MATEPHAJIBI IJIS1 YYUTEJIS

Martemaruka : anreOpa 1 Hayaja MaTeMaTUYECKOTO aHaau3a. YTIyOonéHHbIi ypoBeHs : 10 kiace
: metoauueckoe nocobue / E. B. bynko, A. I'. Mep3nsik, B. b. [lonouckuii, M. C. Sxkup. - M. :
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Benrana-I'pad, 2020

Maremaruka : anreOpa 1 Hayajia MaTeMaTUYECKOTO aHaau3a. Y rIyOon€HHbIi ypoBeHs : 11 kimace
: metoauueckoe nmocobue / E. B. bynko, A. I'. Mep3snsik, B. b. [Tononckuii, M. C. Skup. - M. :
Bentana-I"pad, 2020

Maremaruka: anreOpa 1 Hayajla MAaTEMaTUYECKOTO aHallu3a, reomeTpus. Anredpa 1 Hayaia
MaTeMaTHYeCKOT0 aHan3a. YTIyOonEHHbIN ypoBeHb : 10 K1acc : caMOCTOSITENIbHBIC U
KOHTpoJIbHBIE paboThl / A. I'. Mep3isk, B. b. [lononckuii, E. M. Pabunosuu, M. C. Sxup. - M. :
Benrana-I"pad, 2020

Maremaruka: anreOpa 1 Hayajla MaTEMaTUYECKOTO aHallu3a, reomeTpus. Anredpa 1 Hayaia
MaTeMaTHYeCKOT0 aHan3a. YTIyOnEHHbIN YpOBEHb : 11 Kitacc : caMOCTOSITENIbHBIE U
KOHTpoJbHBIE padoThl / A. I'. Mep3sinsk, B. b. [lononckuii, E. M. Pabunosuu, M. C. Skup. - M. :

BenTana-I'pad, 2020
MU DOPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://resh.edu.ru
https://www.yaklass.ru

https:/ege.sdamgia.ru
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