»
.g' 11
T r
p A

IOCYJIAPCTBEHHOE BIOJIKETHOE OBIEOBPA3OBATE/ILHOE YUPEAAEHHE
«MHKEHEPHO-TEXHOJIOI'HYECKAS IHKOJIA N2 777»
CAHKT-NIETEPBYPI'A

PEKOMEHJIOBAHO [TPUHATO YTBEPXJAEHO
MeToAHYECKHM CHIJIHKATOM [Teparorn4eckuM CoBETOM [Ipuxasom Ne 3£
TOYHBIX HAYX. I'BOY «MTUI Ne 777» or &. ©2 2026T.

Cankr-IlerepGypra Hupextop /)
[Iporokon Ne 35~ [Tpotokon Ne 60 [BOY «MTIY Ne777»
or 20 asrycra 2026 . or 27 asrycra 2026 . Cauxr-TlergpGypra

B.B. Knuazepa

PABOYAS ITPOT'PAMMA

(ID 6684279)
y4eOHOT0 MpeaMeTa «AJredpa U Ha4Yaja MaTeMaTHIECKOT0 AaHAJIN3A.

Yriay0seHHbIi YPOBEHDb)

st ooydarommmxes 10 — 11 kmaccoB

r. Canxt-IlerepOypr
2026



I[TOACHUTEJIbHAA 3AIINCKA

[Iporpamma 1o ydyeOHOMY Kypcy «Auredpa W Hadajga MaTeMaTHYECKOTO aHaIU3a»
OperoiaraeT peain3auuio MpoGOPUEHTAIMOHHOTO MOTEHIMAla YpPOUYHOW JIEATEIbHOCTH
MOCPEACTBOM OOOCHOBAHHUS CBA3M YUEOHOTO MpeAMeTa ¢ KOHKPETHBIMU MPOPECCUIIMU, MTPEKIE
BCET0, U3 MHXKCHEPHOH OTpaciiu, pa3BUTHE MPEICTaBICHU, 00yJaromuxcs 0 BO3MOXKHBIX cepax
Oyayuiei npodeccuoHalIbHOMN AEITETbHOCTH, CBA3aHHBIX C COACpKAHUEM yueOHOro MpeaMeTa.

[TpodeccnonanbHBIN HHKEHEPHBI KOHTEKCT 3aKJIa/bIBACTCS yUUTEIeM B (POPMYIHUPOBKE
yueOHBIX 3a/laHui, B TOM 4YHCIIE MEXIPEAMETHOIO MPAKTUYECKOTO XapaKTepa, OTPa)KaroLIrX
npoeCCUOHATIBHYIO JeSITeIbHOCTh, PETHMOHATIBHYIO CHEIM(HUKY MPOU3BOACTBEHHON CQephl,
3HaYuMble MPOoQeCcCHOHANTbHbIE KaueCTBa JIMYHOCTH, CO3AI0NINE U MOAICPKUBAIOIINE 00pa3bl
npodeccuonana U 4ejaoBeKa Tpy/a.

VY4eOHblii Kypc «Anredpa M Hayalla MaTEMaTHYECKOrO aHAJIM3a» SBISETCS OJHUM U3
HanOoJiee 3HAYMMBIX B MPOrpaMMe CpPEIHEro oOmero o0pa3oBaHUsl, MOCKOIBbKY, C OJHOH
CTOPOHBI, OH 00EeCIIeUnBaeT HHCTPYMEHTAIbHYIO 0a3y JJIs H3y4eHUs BCEX €CTECTBEHHO-HAYUHBIX
KYPCOB, a C JPYTOil CTOPOHBI, (POPMHUPYET JIOTUIECKOE M a0CTPAKTHOE MBIIUICHNUE 00YJatOIIXCs
HAa YpOBHE, HEOOXOAMMOM [UIsl OCBOCHHMS HWH(MOPMATHUKH, OOIIECTBO3HAHUSA, WCTOPUH,
CIIOBECHOCTH W JAPYIHX IUCIMIUIMH. B paMkax naHHOTO y4eOHOro Kypca oOydarommecs
OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HAyKH, KoTopas (OpMyIHpyeT CBOU
JOCTIDKEHUS] B MATEMAaTHIECKOH Gopme.

VY4eOHblii Kypc anreOpbl U Hadall MaTEeMAaTHUYECKOTO aHallM3a 3aKia/lbIBAeT OCHOBY MJIs
YCIICIIHOTO OBJIAJICHHUS 3aKOHAMH (DU3UKU, XUMHH, OMOJIOTUH, TOHUMAaHHsI OCHOBHBIX TEHICHIIHNA
pa3BUTHSA PKOHOMHUKH U OOIIECTBEHHOH >XKU3HH, MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
U(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIIONB30BaTh HMX JUIS JajbHEUIIETO
00pa30BaHus U B MOBCETHEBHON *KM3HU. B TO e Bpems oBajieHre aOCTPaKTHBIMU U JIOTHUECKU
CTPOTUMH KOHCTPYKIMSMH alNreOpbl 1 MaTEMAaTHYECKOTO aHAIHM3a Pa3BUBACT yMEHUE HAXOAWUTh
3aKOHOMEPHOCTH, 00OCHOBBIBaTh HCTUHHOCTb, JI0Ka3bIBATh YTBEPKACHHUS C MOMOIIBIO HHAYKIIUH
U paccyXJaTh JETyKTUBHO, UCIOJIH30BaTh 0000IICHNE M KOHKPETH3AINIO, a0CTparupoBaHue 1
aHaJIoTu1o, GOpMHUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHHE.

B xoxe u3ydenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIM3a»
oOyyarolyecsi TMOJYy4aloT HOBBIM ONBIT peIIeHHs TNPHUKIAIHBIX 3a7ad, CaMOCTOSTEIbHOTO
MIOCTPOCHHUST MATEeMaTHYECKUX MOJENEH pPEaNbHbIX CHTYallud, MHTEPIPETAllMd MOJYyYSHHBIX
pEeLIeHNH, 3HAKOMATCS C IpUMepaMi MaTeMaTHYECKUX 3aKOHOMEpPHOCTEH B MpHUpoJe, HAyKe U
HCKYCCTBE, C BBIJAIOIIMMUCS MaTEMATUIECKIMH OTKPBITUSMHU U UX aBTOPAMHU.

VYueOHblll Kypc 007aJaeT 3HAYUTEIbHBIM BOCHHMTATEIBHBIM MOTEHIMAJIOM, KOTOPBIN
peanm3yeTcsi Kak dYepe3 y4eOHBId MarepHuall, CIIOCOOCTBYIOIINN (OPMHPOBAHUIO HAYIHOTO
MHUpPOBO33pEHHUS, TaK M 4epe3 crneuupuky y4eOHOW  JIeATeNbHOCTH, Tpedyromei
NPO/IOJDKUTEIFHON  KOHIICHTPAIlMd ~ BHUMAaHUS, CAaMOCTOSITEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJIY4YEHHBINA Pe3yNbTaT.

B ocHoBe Merommkm oOydeHHs anreOpe M HadajdaM MaTeMaTHYeCKOTO aHaIn3a JIC)KHT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUsI.

B cTpykType yaeOHOrO Kypca «Anredpa u Hadajga MaTeMaTUUeCKOTO aHAITN3a» BBIICIICHBI
CJIEAYIOIINE CO/EPIKATEIbHO-METOJUUECKUe JTHHUU: «YUucna W BbIUMCICHUS», «DYHKIUU U
rpadgukny, «YpaBHEHUS U HEPaBEHCTBa», «Havama MaremMaTH4ecKoro aHanu3a», «KMHokecTBa U
Jorukay». Bece oCHOBHBIE COZiepKaTeIbHO-METOJUUECKUE TMHUN U3yYatoTCs Ha IPOTSHKEHUH ABYX
JeT oOyueHusl Ha YpOBHE CpeHero oOuiero oopa3oBaHusi, €CTECTBEHHO JIOMOJIHSASA IpYT Apyra u
MOCTETICHHO HACHIIAsiCh HOBBIMU TE€MaMH W pa3aenamu. JlaHHBIA yueOHBIH Kypc sBISETCS
MHTETPaTUBHBIM, TOCKOJBbKY OObequHsIeT B ceOe colep)kaHue HECKOJIbKUX MaTeMaTHYeCKHX
JUCLHUIUIMH, TAaKUX Kak anredpa, TPUMrOHOMETPHsI, MaTeMaTHUECKUI aHaAIN3, TEOpUsS MHOXKECTB,
MaTemaruueckas Joruka u apyrue. [lo mepe Toro kak oOydaromiuecsi OBlaJeBalOT Bc€ Oolee



OIMPOKMM ~ MaTeMaTHYeCKHM  amnmaparoM, Yy HHX TOcJleloBaTelibHO  (opmupyercs U
COBEPILECHCTBYETCSI YMEHUE CTPOUTh MAaTEMAaTUUYECKYIO MOJIEb PEabHON CUTYallH, TPUMEHSTh
3HaHMS, MOJY4YEHHbIE IPU HU3YYEHHH Y4eOHOTO Kypca, Uil PELIEHUs CaMOCTOSATEIbHO
c(hopMyJIMPOBAaHHON MaTEeMaTUYECKOM 3a/1a4uM, a 3aTeM UHTEPIIPETUPOBATh CBON OTBET.
CogepxarenbHO-MeTOAUYECKas TMHUSA «YuKcIa U BIYUCIEHUS» 3aBepIiaeT GOpMUPOBAHUE
HAaBBIKOB HCII0JIb30BAHUSA JI€HCTBUTENBHBIX YHCET, KOTOPOE ObLIIO HAYATO HA YPOBHE OCHOBHOI'O
obmiero obpazoBanusi. Ha ypoBHe cpeanero o0miero oopazoBanus 0co00e BHUMaHUE YACTSETCS
(GbOpMUPOBAHNIO HABBIKOB PAllMOHAIBLHBIX BBIUMCICHUM, BKIIOYAIOMINX B ce0s UCIOJIb30BaHUE
pa3iauuHbIX (GOpM 3amKucH 4YHCiIa, YMEHHUE JeaThb MPUKUAKY, BBIIOJHATH NPUOIMKEHHBIE
BBIYUCIICHHSI, OLICHUBATh YMCIIOBBIC BBIPAKEHUS, padOTaTh C MaTeMaTHUYECKUMH KOHCTAaHTAMHU.
3HaKOMbIE 00YYarOIIUMCS] MHOXKECTBA HATypaJIbHBIX, LIEJBIX, PALIMOHATIBHBIX U AEHCTBUTEIBHBIX
Yycesl JOMOJIHAKTCA MHOXKECTBOM KOMIUIEKCHBIX YHCeNl. B KaXJoM H3 3THUX MHOMXECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIE €My crieu(pUYecKue 3a/ladil U OIlepalyu: JeJIeHuEe Haleo,
OTIEPHPOBAHME OCTATKAMH HAa MHOXKECTBE IIENBIX YHCEN, OCOObIE CBOWCTBA PAIlMOHAIBHBIX H
MPPALMOHATIBHBIX YHCEN, apU(PMETUUECKHE ONIEPALMH, a TAK)KE U3BJICUEHUE KOPHS HATYpaJbHOM
CTENEHN Ha MHOYKECTBE KOMIUIEKCHBIX 4YMcelsl. biarogapsi mociaeioBaTeIbHOMY pacUIMpEeHHIO
Kpyra HCIOJb3YEMBIX YUCENT U 3HAKOMCTBY C BO3MOXXHOCTSIMM MX NMPUMEHEHUsS JUIsl pelIeHUs
pa3nuyHbIX 3371249 (POPMUPYETCS TPEACTABICHNE O €IMHCTBE MATEMATUKH KaK HayKH U €€ POJIH B
MOCTPOCHUH MOJIENICH peabHOTO MHUPA, ITHPOKO UCTIONB3YIOTCS 0000IIEHIE U KOHKPETH3AIIHS.
Jlunns «YpaBHEHUS] U HEPABEHCTBA» PEaTU3yeTCs] Ha MPOTSHKEHUH BCEro OOy4YeHHS Ha
ypOBHE cpenHero oOmero oOpa3oBaHMs, TIOCKOJBKY B KaxaoMm paszaene [Iporpammsl
IPEIYCMOTPEHO pEelIeHHEe COOTBETCTBYIOUIMX 3aaad. B pesynpraTe o0ydaromuecs: OBIaeBalOT
pa3IUYHBIMU ~ METOJAaMHU  pEIICHUS palMOHAIBHBIX, HPPAIMOHAIBHBIX, TOKA3aTeIbHBIX,
jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHMI, HEPABEHCTB M CHCTEM, a TakKXKe 3ajad,
coaepxamux mapaMmerpsl. [lonydeHHble yMEHHsI HIMPOKO HMCHOJIb3YIOTCS IPH HMCCIEIOBAaHUU
(GYHKIMI ¢ TOMOIIbIO IPOU3BOAHOMN, IPU PEIICHUN NMPUKJIAJHBIX 3a/1a4 ¥ 3a7]a4 Ha HaXOXKICHHE
HauOOJBIINX U HAUMEHbIIUX 3HaueHU QyHKuuu. [laHHas copep)karenbHas JIMHUS BKIIOYAET B
cebst Takke (GOopMUPOBaHHWE YMEHUH BBINONHATH pacu€Tel Mo (opmynaM, HpeodpazoBaHUs
palMOHANbHBIX, UPPALIMOHAIIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaK)K€ BBIPAKECHU,
coJlepKallluX CTerneHu M Jjorapupmel. braromaps wusydeHuro anreOpanyeckoro marepuana
MPOUCXOAUT JajibHEHIlee pa3BUTHE aITOPUTMHYECKOIO U aOCTPAaKTHOIO  MBILIUIEHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU AECTYKTHUBHBIX PacCyKICHHH, pabOThl C CHMBOJIBHBIMU
dbopmamu, TpeACTaBICHUsI 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3 GeKTUBHbIE HHCTPYMEHTHI [T pEeHIeHHs] TPAKTHUYECKUX U €CTECTBEHHO-
HAy4YHBIX 3aj[a4, HarJIsAHO AEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKa HAYKH.
CogepxarenpHo-MeToauuecKass TUHUS «DyHKIMU U TpaduKW» TECHO MEpeIuieTaeTcs ¢
JIPYTUMH JTHHUSIMH Y4e€OHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33JaT MOCIIeIOBAaTeIbHOCTD
u3ydeHuss wmarepuana. V3ydeHwe CTEnmeHHOH, IMOKa3aTeNbHOM, JIoTapuPMUYECKO U
TPUTOHOMETPUIECKUX (DYHKIIHH, IX CBOMCTB U rpa)uKOB, HCTIOJIb30BaHNE (DYHKIIHH JJIS pEeIICHUS
3a/1a4 U3 IPYrux yueOHBIX MPEIMETOB U peabHOU )KH3HU TECHO CBS3aHO KaK C MAaTeMAaTUYECKUM
AQHAJIM30M, TaK U C pEIICHHEeM YpaBHEHHH 1 HepaBeHCTB. [Ipu ToM GoJbIlIoe BHUMAaHUE YAETISETCS
(bopMUPOBAHUIO YMEHHUS BbIpaxkaTh (POpMyJIaMy 3aBUCUMOCTH MEX]y Pa3IMUHbIMU BEIMUYNHAMU,
WCCJIeI0OBAaTh MOJyYeHHbIe (YHKIMH, CTPOUTHh UX Tpaduku. MaTtepuasl 3TON conepKaTeIbHON
JIMHUU HalEJIeH Ha Pa3BUTHE YMEHHI U HaBBIKOB, MO3BOJIAIONINX BBIPAKATH 3aBUCUMOCTU MEXKIY
BEJIMYMHAMHU B Pa3JIMYHON (opMe: aHAIUTUYECKOH, rpaduieckoil u cioBecHou. Ero nsydenue



CIOCOOCTBYET Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K OO0OOIIEHUIO U
KOHKPETHU3AIMH, UCTIOJIb30BAaHUIO aHAIOTUH.

CopnepxatenpHas auHUsA «Hadana mareMaTHUecKOro aHajin3ay MO3BOJISET CYIIECTBEHHO
pacuIMpUTh KPYT KaK MaTEeMaTHUECKUX, TaK U MPUKIIAIHBIX 33]1a4, JOCTYITHBIX 00Y4atOLIIMCS, TaK
KaK y HUX MOSIBJIIETCS BO3MOXXHOCTb CTPOUTHh TPa(PUKH CIIOKHBIX (YHKIUH, OMPEENsiTh UX
HanOOJIbIINE U HAUMEHBIINE 3HAUCHUS, BEIUMCIIATE TUIOMAAN (GUTyp U 0OBEMBI TEl, HAXOAUTh
CKOPOCTM W YCKOpeHHs TmpoueccoB. JlaHHas copaepkaTenbHasl JIMHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH ITOCTPOCHHS MATEMAaTHYECKIX MOJIEIICH PeaIbHbIX CUTYaIUi, TI03BOJISIET HAXOIUTh
HaWIyylllee pPEUICHHE B MPHKIAIHBIX, B TOM YHCIE COIUAIbHO-DKOHOMHYECKUX, 3aJadax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTH4YEeCKOTO aHaJM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(opMaTbHO-IOTUYECKOT0 U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHUH pPaclO3HABATh
MPOSIBIICHUS] 3aKOHOB MaTeMaTUKH B HayKe, TeXHUKe W uckyccTBe. OOyuaromuecss y3HAIOT O
BBIJIAIOIINXCSI PE3yabTaTaxX, MOJYYCHHBIX B XOJ€ Pa3BUTHS MAaTCMaTUKU KaK HayKH, U 00 HX
aBTOpAXx.

CopnepxatenpHo-MeToan4eckass JuHUA «MHOXECTBa M JIOTMKa» BKIIOYaeT B ce0s
JJIEMEHTBl TEOPUM MHOXXECTB M MAaTEMAaTUYECKOH JIOTUKH. TeopeTHKO-MHOXKECTBCHHBIC
NPEJCTaBICHUS MPOHU3BIBAIOT BECh KypC HIKOJBHOW MAaTeMaTHKU W TpeJiaraloT HambOoliee
YHUBEPCAJBHBIN S3bIK, OOBEIUHSIONIMN BCE pa3/ieibl MaTeMaTHKH W €€ NPUIIOKCHHUH, OHU
CBSI3BIBAIOT pa3HbIe MAaTEMaTHUECKUE TUCIUILIMHBI H UX MPHIOKEHUS B eauHOoe 11eoe. [loatomy
B2XHO JIaTh BO3MOXHOCTh OOYYarolieMycsl MOHHUMATh TEOPETUKO-MHOXKECTBCHHBIN SI3BIK
COBPEMEHHOM MaTEMAaTHKH M HCIIOJIb30BATh €T0 JUIS BBIPAKCHHS CBOUX MBICIICH. J[pyruM BaxKHbIM
NPU3HAKOM MAaTEeMaTWKH KaK HayKH CJIeQyeT NpU3HaTh CBOHCTBEHHYIO €H CTpOTOCTh
000CHOBaHMH U CJIEIOBAHUE ONPEISIEHHBIM IPABIIIaM IIOCTPOCHUS I0KA3aTeIbCTB. 3HAKOMCTBO
C JJIEeMEHTaMU MaTeMaTH4YeCKOM JIOTHMKH CHOCOOCTBYET PAa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
00y4aroImuxcsi, MO3BOJSIET UM CTPOMTb CBOM PACCYXJIEHUS HAa OCHOBE JIOIMUYECKHX MpPaBuUII,
(dopMHpyeT HABBIKM KPUTHIECKOTO MBIIILICHUSI.

B yue6HOM Kypce «Auredpa 1 Hayajla MaTEMaTUYECKOT0 aHaJIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOr0 MOJIEJIMPOBAHUS, KOTOpbIe IpPHU3BaHbI CIIOCOOCTBOBATh (OPMHUPOBAHUIO
HaBBIKOB ITOCTPOEHUS MOJIeNIel peallbHbIX CUTYallMi, UCCIIE0OBAaHUS 3TUX MOJEJEeH C TOMOIIBIO
ammapara anreOpbl U MaTeMaTH4YecKOro aHaIW3a, WHTePIpPETAIlMH TTOJYYEeHHBIX pPe3yJbTaToB.
Takue 3amaHusl BIUICTEHBI B KaXABIH M3 pa3lesioB MPOrpaMMBbl, ITOCKOJIBKY BECh MaTepHai
y4eOHOro Kypca LIMPOKO HCIONb3yeTcs A pelleHHs NPUKIAAHBIX 3anad. [Ipu pemreHuu
peabHBIX MPAKTHUECKUX 3a/]1a4 00yUarolrecs pa3BuBalOT HaOI01aTeIbHOCTh, YMEHHE HAaXOUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCsl, UCIOIB30BATH aHAIOTHIO, 0000IaTh U KOHKPETU3UPOBAThH
npobnemy. JlesTenpHOCTP TO (OPMUPOBAHHWIO HABBIKOB pEIICHUS NPUKIAJHBIX 33134
OpraHusyercss B TIpoliecce M3y4deHHs BceX TeM YydeOHOro kypca «Anredpa u Havana
MaTeMaTHYECKOT0 aHAJIN3ay.

Ha m3ydenune yqeOHOTO Kypca «Anredpa v Hayajga MaTeMaTHIeCKOTO aHAaJI3a» OTBOIUTCS
272 gaca: B 10 ximacce — 136 yacos (4 waca B Heeno), B 11 kiracce — 136 gacoB (4 gaca B HEZICIIO).



COJEPXAHUE OBYUYEHUSA

10 KJIIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil 1 MPOLEHTOB Ui pEIICHHs MPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpacieil 3HAaHUN U peaJTbHOU KU3HU.

JeiictButenpHbple uncia. PanuoHanbHble M UMppalMOHANbHBIE Yucia. ApudMeTHuecKkue
OIepanyy ¢ JECUCTBUTEIBHBIMU 4YHciIaMU. MOIyib NEMCTBUTENBHOIO YHUCIIA M €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenens ¢ nenbsiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxosuieit popmsl
3anyucy JEHCTBUTENBHBIX YHUCEN JUIsl PEIICHUs TPAKTUYECKUX 33]1a4 U [IPEJICTaBICHUS JaHHbBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM TIOKa3aTelleM U €€ CBOMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHBIC U HATYpATbHBIC JIOTAPUPMBL.

CuHyc, KOCUHYC, TAHI€HC, KOTAHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIbHBIE YypaBHEHUS U ypaBHEHHUs-cIeACcTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METO/Ibl PELICHHUS LIETIbIX U JPOOHO-pallMOHANIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorouseHsl OT OJHON IEpEMEHHOM. JleneHne MHOroWIeHa Ha MHOTOWIEH ¢ OcTaTKoM. Teopema
be3y. MHorousensl ¢ neiasiMu ko3 dunnentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENIEHU U KOPHH.

HppanmonaneHele ypaBHEHUSA. OCHOBHBIE METOBI PELICHHS UPPALMOHAIBHBIX YPABHEHUH.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS I10KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, COlepKalIiX Jorapu@msl.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIICHHUS JIOTAPUPMUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpuueckne (opmynsl. [Ipeobpa3zoBaHne TPUTOHOMETPUUYECKHX
BBIPKEHUI. Pellienre TpuroHoMeTpu4ecKux ypaBHEHHM.

Pemenne cucreMm JIMHEWHBIX ypaBHEHMH. MaTpuma CHUCTEMBI JIMHEWHBIX YpPaBHEHMI.
Onpenenurens MaTtpuipl 2X2, €ro Ie€OMETPUUYECKUH CMBICI M CBOMCTBA, BBIYMCIIEHUE €T0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS UIsl PELLIEHUs] CUCTEMBI JIMHEWHBIX YpaBHEHMH. Pemenne
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JJUHEWMHBIX ypaBHEHUU. VccienoBanue moCTpOEHHOU
MOJIEH C MTOMOUIBIO0 MAaTPHUIL U ONIpeAETUTENEH.

ITocTpoeHne MaTeEMaTHUECKUX MOJENEH PEaTbHOM CUTyallud C IMOMOINBIO YPaBHEHHMH U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI 1 HEPABEHCTB K PEIICHUIO MaTEMaTHUECKHX 3a]a4 U 3a7a4
U3 pa3IMyuHbIX 00JacTel HAyKU U peaibHOM JKU3HHU.

DOyHKIUM 4 rpadpuKu

OyHKIMs, crnocodbl 3anaHus (QyHKuuu. B3ammuo obOpatnblie (ynxiun. Kommosuius
¢ynkuuit. ['paduk pynkuun. DnemeHTapHbIe TPeodpa3zoBaHus IpaduKOB QYHKIUI.



OO6nacth onpeeNneHns 1 MHOXKECTBO 3HaueHnd GyHkuuu. Hymu dynknuu. [ITpomexyTku
3HaKonocTosHcTBa. YETHbie M HeuéTHble QyHKUMU. llepuogmueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHHUMYMBI (QpyHKIuu. Hanbomnpiiee u HauMeHbIIee
3HaYeHUS (PYHKIIMH Ha IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMU. DIIEMEHTapHOE UCCIIEOBaHUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (QyHKUMU OOpaTHOW CTENEHU C HaTypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, OMNpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHMCJIIOBOI'O apIyMEHTA.

@yHKIMOHAIbHBIE 3aBUCMOCTH B pEalIbHbIX IPOIECCaX U SBJICHUAX. I'paduku peasbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIe0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BATENbHOCTH. McToprs BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH r€OMETPHUECKON MPOTPECCHU.
JIMHENHBII M SKCHOHEHUHUAIbHBIM pocT. Yucno e. @opmyna CIHOXKHBIX IPOLIEHTOB.
Hcronbs30BaHne NPOTpeCCUu Il pELIEHUS PEANIBHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable pyHKIINM 1 UX cBOicTBa. TOUYKHM pa3pbiBa. ACUMITOTHI TpaduKOB (PYHKIIUH.
CpoiicTBa (hyHKIMI HENpepbIBHBIX HAa OTpe3Ke. MeToJl HHTEPBAJIOB JJIsl PEIIEHUs HEPaBEHCTB.
[TprMeHeHre CBOMCTB HENPEPhIBHBIX (YHKIIUM ISl pelIeHus 3a1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMETPUIECKU U HU3MIECKUi
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaguKy GpyHKIHH.

[Tpou3sBoHbIE 311€MeHTapHBIX GyHKIMN. [Tpon3BOIHAS CyMMBI, TPOU3BEIEHHS, YACTHOTO U
KOMIO3UIMH (PYHKINH.

MHo:xecTBa U JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX cBoiicTBa. [{uarpammsel Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOKECTBEHHOIO ammnapara Julisd ONMCaHUs peajbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHHS.

11 KJIIACC

Yuciia v BEIYMCICHUS

Harypanbable u mensle uncna. [IpumeHeHuMe NpPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOonpmmi oot nemutens (nanee — HOJl) m Hanmensiee odmee kpatHoe (mamee — HOK),
OCTaTKOB 10 MOAYJI0, anropuTMa EBkinaa ams pemeHus 3aia4 B IebIX Yhciax.

KommiekcHple uymcna. AnreOpandeckas W TpPUTOHOMETpuueckas (opmbl 3amucu
KOMIUIEKCHOTO 4Yuciia. ApupMETHUECKHE ONEpaluu ¢ KOMIUIEKCHBIME Ynciamu. M300paxkeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM MtockocTh. Popmyna Myaspa. KopHu N-oii cTtenenu u3



KOMIUIEKCHOTO uucia. [IpuMeHeHne KOMIUIEKCHBIX YHCeNd [UIsl pelieHus (U3HYeCKUx u
r€OMETPUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYIHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUH C MOMOILIBI0 TPUTOHOMETPUYECKOM
OKPY’KHOCTH. PerieHue TpuroHoMeTpuYeCKUX HEPaBEHCTB.

OcHOBHBIE METOJIbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIEHHS CUCTEM U COBOKYITHOCTEN palliOHAJIbHBIX, UPPALIMOHAIIBHBIX,
MOKa3aTeIbHBIX U JIOTapU()PMUUECKUX YpaBHEHUI.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamH.

[IpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEeMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3MYHBIX OO0JIACTeH HAayKHM M pPEAITbHON JKW3HM, WHTEPIPETALHUsS IOyYSHHBIX
pe3yabTaToB.

DOyHKIUH U rpadpuku

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeTOIbI pellieHrs ypaBHEHUH U HepaBeHCTB. [ paduueckre MeToabl pelieHus
3a/1a4 C mapaMeTpaMu.

Ucnonbs3zoBanue rpadukoB (QPyHKIUN O HCCIEIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEIMETOB U peaTbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpuMeHeHMe MPOU3BOAHOM K UCCIENOBAaHUIO (PYHKIIUH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJIs OIpEeNesIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBoOOpa3HbIX. [lepBooOpa3HbIe AIEMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. BerauciieHre onpenenéHHoro uHTerpaia
no ¢popmyine Hetorona-Jleitoauna.

[IpumeHeHrne uWHTerpaia Uil HAXOXACHUS IUIOWAAeH IUIOCKUX ¢GUryp u o0bEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemennit AuddepeHnrnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJIEIMPOBAaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA VYYEBHOI'O KYPCA «AJI'EGPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3VYJIbTATHI

1) rpaaaHCcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHHWE O MaTEeMaTHYECKHX OCHOBaX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKIaHCKOTO OOIIeCTBa
(BBIOOPBI, OMPOCHI M APYroe), YMEHUE B3aMMOJCHCTBOBATH C COIMAIBHBIMH HHCTHTYTaMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) NATPUOTHYECKOT0 BOCTIMTAHMS:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIblI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HAaHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKHM U JESTENbHOCTbIO YYEHOI'O, OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMYMUBOTO OYAYIIETO;

4) 3cTeTH4YeCKOr0 BOCTIMTAHUSA:

ACTETUUYECKOE OTHOLIEHHUE K MUPY, BKIIIOYasi SCTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/la4, PEeIIeHUH, pacCyXAeHUuH, BOCIPUMMUYUBOCTh K MaTEeMAaTHYECKUM acleKTam
Pa3IUYHBIX BUJIOB UCKYCCTBA;

5) pu3nveckoro BOCIMTAHUSA:

c(OPMHPOBAHHOCTh YMEHHUS IPUMEHATh MaTeMaTUYECKHe 3HAHUSI B UHTEpecax 3J0pPOBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
nuTaHue, cOaNaHCUPOBAHHBIN PEKUM 3aHITUN U OTAbIXA, peryisipHas (pu3ndeckas akTUBHOCTb ),
(bu3nYeCcKOe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/10POBUTENBHOM 1€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTU TPYIOJIO0Ms, HHTEpEC K pa3IMyHbIM cdepam
npoecCHOHANBHOM AESTeTbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON M e€ MPHIIOKEHUSIMU, YMEHUE
COBEpINaTh OCO3HAHHBIA BBIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
KU3HEHHbIE IUJIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4ecKoMy o0Opa3oBaHUIO U
camM000pa30BaHUIO Ha MPOTSHKEHUU BCEH )KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PELICHUU
MPAKTUYECKHX 3a7ja4 MaTeMaTUYeCKOil HalpaBIeHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, IOHUMaHHE BIHUSHUS COLUAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLHMAIbHOW Cpelbl, OCO3HAHUE
J100aIbHOT0 XapaKTepa IKOJIOTUYECKUX Po0IieM, OpUeHTAIHsI Ha TPUMEHEHNE MaTeMaTHUYECKUX
3HAHUU JIJIS pellieHus 3a/1a4 B 00JIaCTH OKpY’Kalollel cpe/ibl, INTAaHUPOBAHKE TIOCTYIIKOB U OIICHKU
UX BO3MOXHBIX IIOCJIEICTBUN JIUIs1 OKPYXKAIOLEH CPENIbL;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYeCKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMAaTUYECKOM KYJIbTYpOU KaK CPEICTBOM IO3HAHUS MHUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAIIPEJMETHBIE PE3VJIbTATDI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiiCTBUS

ba3oBble JJornveckue aelCTBUSA:

BBISBJISITH U XapaKTepPU30BaTh CYIIECTBEHHBbIC MPU3HAKM MAaTeMaTHYECKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBCHHBIN NpPH3HAK KIACCU(PUKANNUA, OCHOBAHUS JUII 000OIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIPUHUMATh, (HOPMYIHpPOBaThH W MPEOOPa30BBIBATH CYXKIEHUS: YTBEpPAUTEIbHBIC U
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEUUs B (pakTax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPXKACHHUSAX, TNpemjaraTb KPUTEPUHU JJISI  BBIABJICHHS
3aKOHOMEPHOCTEW U IPOTUBOPECUHIA;

JienaTh BBIBOJbI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JAEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUeHHUH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIBLHO JOKA3aTEeICTBA MATEMATHUYECKUX YTBEPKICHUMN (TIPSMBIE U OT
MPOTUBHOTO), BBICTpAaWBaTh AapTryMEHTAIlMIO0, TPUBOJUTH TMPUMEPHl M  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

BbIOMpATh CIIOCO0 pelieHns yueOHo! 3a1auk (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHMUS,
BBIOMPATh HaNOOJIee MOIXOIAIINN C YUETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

ba3oBble uccienoBaTelbCKHE JeiiCTBHS:

MCIIOJIE30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYITUPOBATH
BOIPOCHI, (DUKCUPYIOIIHE TMPOTUBOpPEUHE, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JaHHOE,
(GbopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TMO3UIMIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, IMPOIECCa, BBISIBICHUIO
3aBUCUMOCTEHN MEXIy 00BEKTaMH, SIBJICHUSIMHU, TTPOLIECCAMU,

CaMOCTOSTENIbHO (hOpMYyIHPOBATH 0OOOIICHNS M BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUsI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJAOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, a TAKXKE BBIABUTATH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJISITH JeUIUTHI HHPOPMAITNH, JaHHBIX, HEOOXOAUMBIX JIs OTBETa Ha BOIPOC U IS
pEIICHUS 3aa9H;

BBIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB  PA3JIUYHBIX THUIIOB, aHAIM3UPOBATh,
CUCTEeMAaTU3UPOBAaTh W HMHTEPHPETUPOBATh HMH(POPMAIMIO pPA3IHYHBIX BHIOB ©  (QopM
MIPE/ICTABIICHHUS;



CTPYKTYpUPOBaTh HH()OPMALIUIO, TIPEJICTABIATE €€ B Pa3IMYHBIX (hopMax, HIUTIOCTPHUPOBATH
rpaduvecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TelcTBUS

O0menue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKJICHHUS B COOTBETCTBHHM C YCIOBHSAMH M ICIISIMHU
OOIICHMS, SICHO, TOYHO, 'PAMOTHO BBIPAXKATh CBOKO TOYKY 3PCHHUS B YCTHBIX W IMHCHhMEHHBIX
TCKCTaX, AaBaThb IIOACHCHUS 110 XOI[y pemeHI/m 3aJa4u, KOMMGHTI/IPOBaTB HOqueHHBIfI pe3yﬂLTaT;

B XOJIe OOCYXKICHHSI 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOil TeMbI, POOJIEMBI,
pelaeMoi 3a/1auu, BBICKA3bIBaTh HJICH, HAIICJICHHBIC HA IMOMCK PEIICHHMS, COMOCTaBIATh CBOU
CYXJICHUS C CYKICHUSAMU JPYrHMX YYaCTHHKOB JUAIOTa, OOHAPY>KUBATh PAa3JIM4YMe U CXOJCTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYyITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

HpeIlCTaBJ'ISITB pe3yJH)TaTI)I peHIeHI/Iﬂ 3aJda4u, BKCHepI/IMCHTa, HCccCJIe10BaHusA, HpOCKTa,
CaMOCTOSITENILHO BRIOUPATh (POPMAT BBICTYIUICHHS C YIETOM 3aj1a4 MPE3CHTAIMU U OCOOCHHOCTEH
ayJUTOPHUH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTABJIATh IUIAH, aJIFOPUTM pEIIEHUs 3a/lauyd, BBIOMpPATh CIOCOO pelieHHUs ¢ y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINH.

CaMOKOHTPOJIb, SJMOIHOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HaBBIKAMU M1O3HABATEIbHON peQIIEeKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENbHBIX TMPOIECCOB, HUX pPE3yIbTaTOB, BIAAETh CIOCOOaMU CaMONIPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysibTaTa pelleHns MaTeMaTHUeCcKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, Hal/IEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yNbTATa IIEJIN U YCIOBUIM, OOBSACHATH MPUUYHHBI TOCTHKEHUS
WIA HEJAOCTHXKEHMsS pe3yJbTaTOB JIEATEIbHOCTH, HAaXOIUTh OIMIMOKY, JaBaTh OLICHKY
nproOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI Ipu
pemieHMH y4eOHBIX 3a/ay, NpPUHUMATh IeJIb COBMECTHOM JesATEeIbHOCTH, IUIAHUPOBATh
OpraHu3allMi0 COBMECTHOM pPabOTHI, paclpelenarTsh BUIbl padoT, JOroBapuBaThbcs, 00CYXKAATh
MIPOIIECC U PE3YNbTAT pabOThl, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyNMNOBBIX (hopMax paboThl (00CyXkaeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBI» M HHBIE), BBIITOJIHATH CBOIO YAaCTh paOOTHl M KOOPAUHUPOBATH CBOH ACUCTBUS C IPYTUMU
YJIeHAMHU KOMaHbl, OLIEHWBAaTh KAayecTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPHUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.



I[MPEAMETHBIE PE3VYJIBTATBI

K xonny oOyuenus B 10 kJjacce oOy4arOIIMICS MOMYYHUT CIEAYIOIIHE MPEIMETHBIE
pe3ysbTaThl 1O OTIACIBHBIM TeMaM pabodeil mporpaMmbl y4eOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OTIEPUPOBATH MOHATHAMU: PAMOHAIBHOE YHCII0, OECKOHEUHAs! TTEPUOIMUECKas
IpoOb, MPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX M JACHCTBUTEIBHBIX
4yHCell, MOLYJIb IEUCTBUTEIBHOTO YUCIIA;

HIPUMEHSATH IpOOU U MPOLIEHTHI Ul PeLeHHs] IPUKJIAIHbBIX 33a/a4 U3 pa3IMYHbIX OTpaciieit
3HAHUH U PEAIbHOM KU3HU;

OPUMEHATh TPUOIIKEHHBIE BBIYUCICHHS, NPaBHJIA OKPYIJICHUS, MPUKUIKY M OLEHKY
pe3yJipTaTa BBIYUCIICHUN;

CBOOOJTHO ONEpUPOBATh MOHATHUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
NOIXOAAIIYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YWCEN JUISl PEIICHHS NMPAKTUYECKHX 3a1ad U
IIPEJICTaBICHUS JaHHbBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypalbHOM CTENeHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIbHBIM I10KA3aTeIIEM;

CBOOOZHO ONEpPUPOBATH IOHATUSAMU: Jorapudm yucia, NECATHUUHbIE M HaTypajbHbIE
J0TapuQMBbl;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCJIOBOTO
apryMeHra;

ONEepUpPOBATh MOHATUSIMHU: APKCUHYC, ApPKKOCUHYC M apKTaHI'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHus1 U HepaBeHCTBA:

CBOOOJTHO OIIEPUPOBATH MOHATUAMU: TOXKJECTBO, YypaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIE
YPaBHEHHUS U ypaBHEHUA-CIIECCTBUS, PABHOCUIIbHBIE HEPABEHCTBA,

IPUMEHSTh pa3IUYHbIE METOAbl DPELIEHUS pPALMOHAIBHBIX U JPOOHO-PAMOHAIBHBIX
YpaBHEHUH, IPUMEHATh METOJ] HMHTEPBAJIOB ISl pEIICHNS HEPABEHCTB;

CBOOOJTHO ONEpUpPOBaTh MOHATHAMM: MHOTOYIEH OT OJHOW MEPEeMEHHOH, MHOTOWIEH C
LEeJBIMU K03 (hUIIeHTaMH, KOPHU MHOTOWIEHA, IPUMEHSITh JIeJIEHHe MHOTOWIEHa HA MHOTOWIEH
¢ ocTaTKoM, Teopemy besy u Teopemy Buera i pemienus 3anay;

CBOOOZHO ONEpUpoBaThb MOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
ONpEACIUTENb MaTpULbl 2 X 2 W €ro TreOMETPUYECKUH CMBICH, MCIOIb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 i BBIYUCIECHUS €ro 3HAUY€HUs, IPUMEHATh ONPEIEIUTENN A PEIICHUsS
CUCTEMBbI JIMHEWHBIX YpaBHEHMH, MOJEIUPOBATH PEaJbHBIE CUTYallUd C IMOMOUIBIO CHUCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEeNIOBaTh IIOCTPOECHHBIE MOJEINW C TOMOUIbI0 MAaTpull U
OINpEeAEINTENEH, UHTEPIIPETUPOBATD ITOJYYEHHBIIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHSAMH JUIsl TpeoOpa30oBaHus BRIPAKEHUI;,

BBIMIOJHATh NPEOOpa3oBaHUsS  YHCIOBBIX  BBIPDAKEHUH, COAEpXKAIUX CTENeHH C
palrroHaIbHBIM TIOKa3aTelleM;

UCMOJIb30BaTh  CBOMCTBA  JIOrapu(MOB uig  MpeoOpazoBaHHsl  JIOTapU(PMUUECKUX
BBIPAKECHMUI;

CBOOOJAHO  OMEpUPOBaTh  MOHATHSIMH:  HMpPAllMOHANbHbBIE,  IOKa3aTeJIbHbIE U
JOrapu(pMHUUECKUE YPABHEHHUS, HAXOAUTh MX PELICHUs C MOMOIIbIO PAaBHOCUIBHBIX MEPEXOJOB
WM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMynasl i npeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKCHUI;



CBOOOJTHO OIEPHUPOBATH IOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHUE, MPUMEHATh
HE00XouMbIe (POPMYIIBI TSl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,

MOJICNIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE anreOpbl, COCTAaBIATH BBIPAKEHUS,
YPaBHEHMsI, HEpPaBEHCTBAa [0 YCIOBHIO 3a/auM, MCCIEJ0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BaHUEM alapaTa ainreopsl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHHsl (YHKLIUH, B3aUMHO
oOpatHble (QYHKIIUH, KOMIO3UIMS (PYHKIUH, rpaduk (QYHKIMH, BBIMOJIHATH ASJIEMEHTapHbBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH ONPEACICHHS M MHOXKECTBO 3HAYCHUI
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OINEpPUPOBATH MOHATHSAMU: YETHBIE M HEUETHBbIC (DPYHKIUH, NEPUOTUYECKUE
(GyHKLIMH, HPOMEKYTKM MOHOTOHHOCTH (DYHKIMHM, MAaKCUMyMbl W MHUHUMYMBI (YHKLUH,
HanOoJIbIIIee M HAMMEHbIIee 3HaYeHNE (PYHKIIUU HAa IPOMEKYTKE;

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM U IEJIBIM
nokasaresueM, rpaduk CTeNeHHON (YHKLUMU C HaTypajbHBIM M LEJbIM IOKa3aTeneM, rpapuk
KOpHs N-0¥ CTeNeH!u Kak pyHKIUU 0OpaTHOH CTENEeHU C HaTypallbHbIM IIOKa3aTeIeM;

ONEepPHPOBATh MOHATHAMH: JMHEWHAs, KBaJpaTW4YHAas W JAPOOHO-THHEHHas (QyHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIIOBAaHHUE U TIOCTPOCHUE UX TPapUKOB;

CBOOOJIHO ONEpUPOBATh MOHATUSAMM: IOKa3aTellbHas M Jorapupmuueckas (yHKLUUHU, UX
CBOMCTBA U IpaduKu, UCIIOJIb30BaTh UX I'padUKy JUIsl pellieHUs] ypaBHEHUI;

CBOOOJTHO ONEpPUPOBATh TOHSATHSIMU: TPHUTOHOMETPHUYECKAs OKPYKHOCTB, OIpENeIeHUe
TPUTOHOMETPHUYECKUX (DYHKIIUIH YMCIIOBOTO apTyMEHTa;

UCMOJIb30BaTh Ipaduku (QYyHKIMH A7 UCCIEI0BaHMs IPOLIECCOB M 3aBUCHUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYTruX Yy4eOHbIX MPEIMETOB M PEalbHOM KU3HH, BbIpaXaTb (HopMyiaamu
3aBHCUMOCTH MEX/1y BeTUUYNHAMH;

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUPMeTHdecKas U TeoMeTpuYecKas Mporpeccus,
0ecKOHEeuHO yObIBarolasi FreOMETpUUECcKasi MPOrPeccHs, TMHEHHBIN U SKCIIOHEHIIMAIBHBIM POCT,
(dbopMyIa CIOXHBIX POIIEHTOB, UMETh NIPECTABICHNAE O KOHCTAHTE;

UCTIOJIB30BAaTh MPOTPECCHH JUTS PEHICHUS PEATBbHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  MHOHATHSAMM:  IOCJEAOBAaTENBHOCTh, CHOCOOBI  3a/laHUs
M0CJIEI0BATEIbHOCTEN, MOHOTOHHBIE 1 OrpPaHMYEHHBIE ITOCIIE0BATEIIBHOCTH, TIOHUMATh OCHOBBI
3apOXKICHHUS] MAaTEMAaTHIECKOTO aHaIM3a KaK aHam3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HENPEpBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Tpaduka
(byHKLIMHY, aCUMIOTOTHI Tpaduka QyHKINH;

CBOOOJTHO OIEpPHPOBATH MOHATHEM: (DYHKIMS, HENpepblBHAas Ha OTpe3Ke, NPUMEHATH
CBOICTBa HEMPEPBHIBHBIX (QYHKIIMM JJIsl pelIeHus 3a/1ay;

CBOOOJTHO OTEpUPOBATh TMOHITHUSAMHU: TiepBas W BTOpas TPOHM3BOIHBIE (YHKIIHH,
KacaTenbHas K rpaduky QyHKINY,

BBIYUCIISATH IPOU3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO M KOMIIO3ULIMH ABYX (DYHKIIUH,
3HATh MPOU3BOIHBIEC AIIEMEHTAPHBIX (DYHKITHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICIT IPOU3BOJHOM JUIsl pELLICHUs 3a1au.

MHuoxecTBa M JIOTHKA:

CBOOOIHO OTIEPHPOBATH MOHATHIMU: MHOXECTBO, OTIEPALIUU HaJl MHOKECTBAMH;



MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN allapaT Ul ONMCAHUS PEaIbHBIX TPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 3324 U3 APYTHX y4EOHBIX MPEIMETOB;

CBOOOJTHO ONEpUPOBATh MOHATHAMH: OIpEIeNeHHe, TeopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIC YpPaBHEHUS U
HEPABEHCTBA.

K xonny oOyuenus B 11 kJacce 0Oy4aroIIMiCs MOMYYHUT CIEAYIOIIME IMPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: HATypajJbHOE M IEJ0€ YHUCIO0, MHOXXECTBa
HATYpaJIbHBIX U LENbIX YUCEN, UCIOIb30BaTh NIPU3HAKU AeauMocTy nenbix yucena, HOA u HOK
HaTypaJIbHBIX YMCEJl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIropuT™M EBKnia;

cBOOOJTHO OIIEPUPOBATH MOHATHEM OCTATKa 10 MOAYJIIO, 3alIMChIBATh HATYpAJIbHbIEC YHCIIA B
Pa3JIMYHBIX TO3UIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
qucell, MPeICTaBIATh KOMIIJICKCHBIE YHCIIA B alreOpandeckoil 1 TpPUrOHOMETPUYECKO (opme,
BBINOJIHATH apU(PMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMM:  HMPPALMOHAIBHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C IOMOILBIO PABHOCUIILHBIX [IEPEXO0B;

OCYILECTBIISATh OTOOP KOPHEH NpH peIIeHUH TPUTOHOMETPUUYECKOIO YPaBHEHHUS;

CBOOOJHO OINEpPUPOBATh IOHSATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, IPHUMEHSThH
HeoOxoauMble (POPMYJIbI IJIs1 pELIEHHsS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OINEPHUPOBAThH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CJIEICTBYS, HAXOAUTh PELICHUs CUCTEMBI U COBOKYITHOCTEH
palMOHANIbHBIX, HUPPALMOHAIbHBIX, IOKA3aTEJbHBIX M JIOTapU(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewiath palMoHalbHble, HPPALMOHAIbHbIE, I[OKa3aTeJdbHblE, JorapuMUUEeCKue |
TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, COJEP KALLKUE MOYJIH U ITapaMeTpBhL;

MPUMEHSTH I'paUuecKue METO/IbI JUIs pEIICHNs] ypaBHEHUI U HEPAaBEHCTB, a TAaKXKe 3a/1a4 ¢
rapamMeTpamu;

MOJENUPOBaTh peaJbHblE CUTYyallMM Ha s3bIKe aiareOpbl, COCTAaBIATH BBIPAXKEHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4U, UCCIIE0BATh IIOCTPOEHHBIE MOJEIN
C UCIOJIb30BaHUEM alllapara airedpbl, UHTEPIPETUPOBATH OTYyYEHHBIN pe3ysbTar.

DyHKIUHN U TPaQUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIHUI C MOMOULIbIO 3JEMEHTApHOIO HCCIEIOBaHUS U
CBOMCTB KOMITO3UIIUU ABYX ()YHKIIHIA,

CTPOUTH T€OMETpUYECKre 00pa3bl ypaBHEHHUI U HEPABEHCTB Ha KOOPJMHATHOM MJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: IpaUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

NPUMEHATH QYHKIMU U1 MOACTUPOBAHUS U UCCIEIOBAHUS PEATbHBIX MPOLIECCOB.

Hayana mareMaTH4ecKoOro aHajmsa:

UCIIOJIb30BaTh IPOU3BOJHYIO JUIS HCCIeAOBaHUS (QYHKIMM Ha MOHOTOHHOCTh H
JKCTPEMYMBI;

HaXOJUTh HanOoJIblIIee U HAaUMEHbIIIee 3HaUeHHs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;



UCTIOJIF30BATh MPOU3BOAHYIO IS HAXOXICHUS HAMIYYIIETO PEIICHHs B MPUKIATHBIX, B
TOM YHCJIE COIMAIBHO-DKOHOMUYECKHUX, 3aJavax, IJs ONPEACNCHUS CKOPOCTH M YCKOPEHUS
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTIEPUPOBATh MOHIATUAMU: IEPBOOOPA3HAsI, ONPEEIEHHBIA HHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH UHTErpan mo ¢opmyne Hproorona-
JleriOnuma;

HAXOJHTh IJIOMIAIH IIOCKUX (QUTYDP U OOBEMBI TEJ C MTOMOIIBI0 HHTETPAIIA;

UMETh MPEJCTABICHHE O MaTEeMAaTHYECKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49id, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3NIECKOTO
XapakTepa, CpeICTBAMHU MAaTEMAaTHYECKOTO aHAIIK3a.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJTIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnbsie IIpakrnyeckue
n/n NporpaMMblI Bcero oOpa3oBaTebHbIE
padoThI padoTsbI
pecypcsl
MHOXECTBO IEHCTBUTEIBHBIX YACEIL. https://resh.edu.ru/
1 MHorouieHsl. PannoHaabHble ypaBHEHHS U 24 1 http://mathege.ru
HepaBeHcTBa. CHCTEMBI JIMHEHHBIX
YpaBHEHUU
5 Oyukiun u rpaduku. CTeneHHas GyHKIUS C 12 1 https://resh.edu.ru/
LIENBIM [TOKA3aTeNEM http://mathege.ru
3 Apudmernieckuil KOpeHb N-0i CTENECHH. 15 1 https://resh.edu.ru/
HppanuoHaibHbIe ypaBHCHHS http://mathege.ru
[MTokazarenpHas ¢pynkys. [lokazaTenbHbIe https://resh.edu.ru/
4 10 1 http://
ypaBHEHHUS p://mathege.ru
Jlorapupmuueckas GyHKITHSL. https://resh.edu.ru/
5 18 1 htto: h
JlorapudmMuueckre ypaBHEHHs ttp://mathege.ru
Tpuronomerpuveckre BRIpaKEHUS U https://resh.edu.ru/
YpaBHCHHUS p://mathege.ru
7 [TocnenoBaTenbHOCTH M POTPECCUN 10 1 Eggslllrlrzi?eeqiuﬂrjw
8 HenpepsiBabie pynkiuu. [IpouszBoanas 20 1 Eggsl//r/rrligez(luﬂrju,
9 [ToBTOpeHue, 0000IICHNE, CUCTEMATH3AITUS 5 ) https://resh.edu.ru/
3HAHHUI http://mathege.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0
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11 KJTACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KonrTpoabubie IIpakTuueckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
HccnenoBanne GyHKIMA ¢ TTOMOIIBIO https://resh.edu.ru/
1 3 22 1 http://
MIPOU3BOTHOM p://mathege.ru
https://resh.edu.ru/
2 [TepBooOpasHast 1 HHTETpa 12 1 http://mathege.ru
3 I'paduku TpUroHOMETPHUUCSCKHUX (DYHKIIHHA. 14 1 https://resh.edu.ru/
TpuroHomMeTpryecKne HepaBeHCTBA http://mathege.ru
WpparmonaibHbIe, TOKA3aTEIBHBIE H https://resh.edu.ru/
norapudMUYECKHEe HEPaBEHCTBA ttp://mathege.ru
5) KomrnekcHele yncna 10 1 https://resh.edu.ru/
http://mathege.ru
https://resh.edu.ru/
6 HatypanbHble u ensle uncia 10 1 http:/mathege.ru
Cuctembl pallMOHAIBHBIX, UPPAHOHATBHBIX https://resh.edu.ru/
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1 http://mathege.ru
YPaBHEHUU
https://resh.edu.ru/
8 16 1
3amauu ¢ mapaMeTpamMu http://mathege.ru
9 [ToBTOpeHue, 0000IICHNE, CUCTEMATH3AIUS 16 ) https://resh.edu.ru/
SHAHHIT http://mathege.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0
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I[TIOYPOYHOE IINTAHPOBAHUME

10 KJTACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
” Tema ypoxa Kourposbnbie IIpakTHyeckue Aara ungposeie
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypcsl
1 MHOKECTBO, OTIepaIliy HaJl MHOKECTBAMU 1 https://resh.edu.ru/
1 UX CBOMCTBA http://mathege.ru
2 Huarpammsl Ditniepa-Benna 1 Eggslllr/;?;gei}deunrju,
[IpuMeHeHE TEOPETHKO- https://resh.edu.ru/
3 MHOKECTBEHHOI'O aIllapara Jjisi peLIeHus 1 http://mathege.ru
3a1a4
Paunonansasie ynciaa. OOBIKHOBEHHEBIE U https://resh.edu.ru/
4 JeCSTUYHBIC POOH, TPOLICHTHI, 1 http://mathege.ru
OeCKOHEYHbIE TIEPHOTNIECKUE IPOOH
Panmonaneubie yncia. OOBIKHOBEHHBIC U https://resh.edu.ru/
5 JeCSITUYHBIC IPOOH, TPOLIEHTHI, 1 http://mathege.ru
OeCKOHEUHbIE TIEPHOTNIECKUE IPOOH
6 [Ipumenenue qpoOei 1 MPOIEHTOB TSt 1 https://resh.edu.ru/
pelIeHHs TIPUKIIATHBIX 33713 http://mathege.ru
5 [Tpumenenue apoOeit u MPOIICHTOB IS 1 https://resh.edu.ru/
peIeHus MPUKIATHBIX 33139 http://mathege.ru
3 JlelficTBUTENbHBIC YKCIIa. PallnoHaIbHbIE U 1 https://resh.edu.ru/
UppaIMOHATBHbIE YUCIIa http://mathege.ru
9 ApudmMeTHIecKre orepaIyu ¢ 1 https://resh.edu.ru/

ﬂeﬁCTBHTeHLHBIMH qucjaaMu

http://mathege.ru
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Mopynp AEMCTBUTEIBHOIO YHCIIA U €TI0

https://resh.edu.ru/

10 CBOMCTRA http://mathege.ru
[MpubnxEHHBIC BBIYUCIICHHS, TIPaBHIIA https://resh.edu.ru/
11 OKPYTJICHHSI, TPUKUJIKA U OIICHKA http://mathege.ru
pe3ysbpTaTa BBIYACICHUN
OCHOBHBIE METO/IbI PEIIECHUS LEJbIX U https://resh.edu.ru/
12 JPOOHO-PALMOHAIBHBIX YPABHEHUH 1 http://mathege.ru
HEPaBEHCTB
OCHOBHBIEC METO/IbI PEIICHUS IIEIBIX U https://resh.edu.ru/
13 JPOGHO-PALMOHABHBIX YPABHEHUH 1 http://mathege.ru
HCPABEHCTB
OCHOBHBIE METOJIbI PEIICHUS IENBIX U https://resh.edu.ru/
14 JIPOOHO-PAIMOHAIIBHBIX YPABHEHUI U http://mathege.ru
HECPABEHCTB
MHOTO4JICHBI OT OJTHOM MEPEMEHHOM. https://resh.edu.ru/
15 JleneHre MHOTOYJIEHA HA MHOTOYJIEH C http://mathege.ru
octaTtkoM. Teopema besy
16 MHOTrO4IEHBI C IETBIMH https://resh.edu.ru/
koo puuuentamu. Teopema Buera http://mathege.ru
17 Pemrenne cucreM TMHENHBIX YpaBHEHUN https://resh.edu.ru/
http://mathege.ru
18 Pemenue cucrem TMHEWHBIX YPaBHEHHI hitps://resh.edu.ru/
http://mathege.ru
Matpuira CUCTEMBI JIMHEWHBIX yYpaBHEHUH. https://resh.edu.ru/
19 OrmnpenenuTenb MaTpHUIlbl 2X2, ero http://mathege.ru

T eOMeTpI/I‘{CCKI/Iﬁ CMBICII 1 CBOﬁCTBa;
BBIYMCIICHUE €TI0 3HAYCHUA
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Onpenenurens MaTpuLpl 2X2, ero

https://resh.edu.ru/

20 reoMeTPHUECKHil CMBICI U CBOWCTBA; http://mathege.ru
BBIYHCIICHUE €T0 3HAUCHUSI
21 [IpuMeHeHue onpeeuTeNs i PEIICHUs https://resh.edu.ru/
CHCTEMbI JINHEHHBIX yPaBHCHUI http://mathege.ru
99 Pemienue npukiaaHbIX 33/1a4 ¢ TOMOIIBbIO https://resh.edu.ru/
CHCTEMBI JIMHEHHBIX ypaBHEHHI http://mathege.ru
93 Penienue npukiagHbIX 3371249 C IIOMOIIIBEO https://resh.edu.ru/
CHUCTEMBbI JINHEWHBIX YPaBHEHHUI http://mathege.ru
KonTponpHas padora: "PanmronanbpHbIe https://resh.edu.ru/
24 ypaBHeHHUS U HepaBeHCTBA. CHCTEMBI http://mathege.ru
JUHEHHBIX ypaBHEHUN"
Oynkuus, criocoOb! 3a1aHusT HYHKIUH. https://resh.edu.ru/
25 B3sauMuo o6patHble QyHKIMY. http://mathege.ru
Komnosunus ¢pyHknumit
26 I'paduk pyHkmu. DneMeHTapHBIC https://resh.edu.ru/
npeoOpasoBanus rpadhMKoB GyHKIUI http://mathege.ru
O0JtacTh ornpeieNIeHUs] 1 MHOXKECTBO https://resh.edu.ru/
27 3nauennit pyuxmu. Hymu Qyskimm. http://mathege.ru
ITpoMeKyTKH 3HAK TIOCTOSIHCTBA
YérHbie 1 HeUETHBIC (HYHKIINH. https://resh.edu.ru/
28 IMepuomuueckue pyHKimu. [TpoMeKyTKH http://mathege.ru
MOHOTOHHOCTH ()YHKIIUH
MakcuMyMBbl 1 MUHUMYMBI ()yHKIIUH. https://resh.edu.ru/
29 HaunbGosbliee ¥ HaMUMEHbIIEE 3HAYCHUE http://mathege.ru
GYHKIIMH HAa IPOMEKYTKE
30 JIvneitHas, KBaJpaTH4YHAsl U JPOOHO- https://resh.edu.ru/

AuHenHas QyHKIH

http://mathege.ru
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DJIeMEHTapHOE HCCIIeJIOBAaHUE U

https://resh.edu.ru/

31 MIOCTPOCHHE TPAPUKOB ATHX (PYHKIIUH http://mathege.ru
39 DJIeMEeHTapHOE UCCIICIOBAaHHE U https://resh.edu.ru/
HIOCTpOEHUE TPAPUKOB STHX DYHKIIHI http://mathege.ru
33 CrerneHs ¢ 1eJIbIM MToKa3aTeaeM. bunom https://resh.edu.ru/
HproToHa http://mathege.ru
34 CrerieHb ¢ 1IeTIbIM ITOKa3aresieM. buHoMm https://resh.edu.ru/
HeroTona http://mathege.ru
Crenennast GyHKIUS C HATYPAJIbHBIM H https://resh.edu.ru/
35 1eNbIM 1oKa3areneM. E€ cBoiicTBa u http://mathege.ru
rpaduk
36 Konrponbhas padora: "Crenennas https://resh.edu.ru/
¢yukums. E¢ cBoiicta u rpadux" http://mathege.ru
37 Apudmerndeckuii KOpeHb HaTypaTbHON https://resh.edu.ru/
CTETICHH U €r0 CBOMCTBA http://mathege.ru
38 Apudmernuecknii KOpeHb HaTypaTbHON https://resh.edu.ru/
CTETICHU M €r0o CBOMCTBA http://mathege.ru
39 [IpeoOpa3zoBaHuUs YHCIOBBIX BBIPAKSHHH, https://resh.edu.ru/
COZIepIKaIllUX CTENEHU 1 KOPHU http://mathege.ru
40 [IpeoOpa3oBaHMs YUCIOBBIX BEIPAXKCHHH, https://resh.edu.ru/
COZIepKAIUX CTETIEHH ¥ KOPHU http://mathege.ru
41 [IpeoOpa3oBaHMs YUCIOBBIX BEIPAXKCHHH, https://resh.edu.ru/
COZIepIKAIUX CTENICHU M KOPHH http://mathege.ru
Uppaunonansubie ypaBHeHUs. OCHOBHBIC https://resh.edu.ru/
42 METO/IbI peIIeHUs] UPPALTUOHATBHBIX http://mathege.ru

YpaBHEHUNU



https://resh.edu.ru/
http://mathege.ru/
http://mathege.ru/
https://resh.edu.ru/
http://mathege.ru/
http://mathege.ru/
https://resh.edu.ru/
http://mathege.ru/
http://mathege.ru/
https://resh.edu.ru/
http://mathege.ru/
http://mathege.ru/
https://resh.edu.ru/
http://mathege.ru/
http://mathege.ru/
https://resh.edu.ru/
http://mathege.ru/
http://mathege.ru/
https://resh.edu.ru/
http://mathege.ru/
http://mathege.ru/
https://resh.edu.ru/
http://mathege.ru/
http://mathege.ru/
https://resh.edu.ru/
http://mathege.ru/
http://mathege.ru/
https://resh.edu.ru/
http://mathege.ru/
http://mathege.ru/
https://resh.edu.ru/
http://mathege.ru/
http://mathege.ru/
https://resh.edu.ru/
http://mathege.ru/
http://mathege.ru/

Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

https://resh.edu.ru/

43 METO/Ibl PellIeHUs HPPALOHATBHBIX http://mathege.ru
YpaBHEHUN
Uppauunonansubie ypaBHeHUs.. OCHOBHBIC https://resh.edu.ru/
44 METO/IbI PEIICHUST HPPAHOHATBHBIX http://mathege.ru
ypaBHEHUU
45 PaBHOCHITBHBIE TIEPEXO/IbI B PEIICHUN https://resh.edu.ru/
MPPALMOHAILHBIX yPABHEHHI http://mathege.ru
46 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUU https://resh.edu.ru/
MPPALMOHAILHBIX yPAaBHEHHU http://mathege.ru
47 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT https://resh.edu.ru/
UPPAIMOHAIBHBIX YPABHCHU I http://mathege.ru
48 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUN https://resh.edu.ru/
MPPALMOHAILHBIX yPABHEHHI http://mathege.ru
CBoiicTBa u rpaduk KOpHs N-0ii cTereHn https://resh.edu.ru/
49 KaK (QyHKIMK OOGPATHOM CTENEHH C http://mathege.ru
HATypaJbHBIM MIOKa3aTeIeM
CaoticTBa ¥ rpaduK KOPHSI N-OW CTCTICHH https://resh.edu.ru/
50 KaK QyHKIMH 00paTHO# CTETIEHU C http://mathege.ru
HATypaJbHBIM MIOKa3aTeIeM
KonTponsHas padora: "CBoiicTBa 1 https://resh.edu.ru/
51 rpaduk KOpHS N-0ii CTETICHH. http://mathege.ru
Hppanmonanbasie ypaBHEHUS"
59 CreneHb ¢ palMOHAIbHBIM TIOKa3aTeIeM U https://resh.edu.ru/
ed CBOMCTRA http://mathege.ru
53 CreneHb ¢ palMOHAIBHBIM TIOKa3aTeIeM U https://resh.edu.ru/

€€ CBOIICTBa

http://matheqge.ru
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Crenens ¢ palrOHAJIbHBIM ITOKAa3aTCJICM U

https://resh.edu.ru/

54 eé CBOMCTRA http://mathege.ru
55 [okazatenbHast QyHKIHS, e€ CBOMCTBA U https://resh.edu.ru/
rpaduk http://mathege.ru
56 Hcnonp3oBanue rpaguka GyHKIUH 15 https://resh.edu.ru/
pelIeHus ypaBHEHHHA http://mathege.ru
57 HUcnons3zoBanue rpapuka GyHKIUH 15 https://resh.edu.ru/
pelLIeHus] ypaBHEHUH http://mathege.ru
[TokazarensHbIie ypaBHEeHUs. OCHOBHBIE https://resh.edu.ru/
58 METO/IbI PEIICHHUS TIOKA3aTeIbHBIX http://mathege.ru
ypaBHEHUI
[Toka3zatenbHble ypaBHEeHUSI. OCHOBHBIC https://resh.edu.ru/
59 METO/IbI peIIEHUs T0KA3aTEeIbHBIX http://mathege.ru
ypaBHEHUI
[Toka3zatenbHble ypaBHeHUs1. OCHOBHBIC https://resh.edu.ru/
60 METO/IbI peIIeHUs MT0KA3aTEeIbHBIX http://mathege.ru
YPaBHEHUN
61 KonTponpHas padora: "[lokazarensHas https://resh.edu.ru/
dynkiwms. [TokazaTenpHble ypaBHeHUS" http://mathege.ru
62 Jlorapudwm umncna. CBoicTBa jJorapudpma m:gs///r/rr] Zinezde}l.lr.lrjlj/
. https://resh.edu.ru/
63 J .
orapu¢m uncna. CBoiicTBa Jorapudma http://mathede.ru
64 Jlorapudm uucmna. CoiicTBa jorapudma Eggsﬂlr/;iﬁe%%uraw
65 JlecsiTUYHbBIC U HATYpaJIbHBIC JOTapU(pMBbI https://resh.edu.ru/
http://mathege.ru
66 JlecsITHUHBIC U HATYpaAJTbHBIE JIOTAPHU(PMBI https://resh.edu.ru/

http://mathege.ru
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[IpeoOpa3oBanme BEIpAKEHUH,

https://resh.edu.ru/

o7 coJIepIKaIIHX JIOrapudMel http://mathege.ru
68 [IpeoOpa3zoBanue BEIpaKEHHH, https://resh.edu.ru/
COZIepIKaIIUX JIOTapH (MBI http://mathege.ru
69 [TpeoOpa3zoBaHue BBIPAKCHHIH, https://resh.edu.ru/
COJIepKAIIX JIOTapr(MbI http://mathege.ru
70 Jlorapudmuueckas GyHKIUs, € CBOWCTBA https://resh.edu.ru/
U rpaduk http://mathege.ru
71 Jlorapudmmueckas GyHKIUs, €€ CBOHCTBA https://resh.edu.ru/
U rpaduk http://mathege.ru
79 Hcnons3zoBanue rpapuka GyHKIUH 15 https://resh.edu.ru/
pelLIeHus] ypaBHEHUH http://mathege.ru
73 Hcnons3oBanue rpaduka QyHKIHH 115 https://resh.edu.ru/
peLICHUs] YpaBHCHU I http://mathege.ru
Jlorapudmuueckre ypaBHEHUSI. https://resh.edu.ru/
74 OCHOBHBIC METO/IBI PEIICHHSI http://mathege.ru
norapu(pMHYECKUX YpaBHEHHMA
Jlorapudmuueckue ypaBHEHUS. https://resh.edu.ru/
75 OcCHOBHBIE METOIBI PEIICHUS http://mathege.ru
norapu(pMHYECKUX YpaBHEHHMA
Jlorapudmuueckue ypaBHEHUS. https://resh.edu.ru/
76 OcCHOBHBIE METOIBI PEIICHUS http://mathege.ru
JorapupMUUECKUX yPaBHEHUIA
77 PaBHOCHITBHBIE TIEPEXOJIBI B PEIICHUT https://resh.edu.ru/
norapu(pMHIECKHX YpaBHEHHIA http://mathege.ru
78 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUT https://resh.edu.ru/

JOTapuPMHUECKUX YPaBHEHUH

http://mathege.ru
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KonTtponsHas pabora:

https://resh.edu.ru/

79 "Jlorapupmudeckas QyHKIHS. http://mathege.ru

Jlorapudmudeckue ypaBHeHHS"
80 CuHyc, KOCHHYC, TAHT'CHC ¥ KOTAaHTC€HC https://resh.edu.ru/

YHCIIOBOIO apryMEHTa http://mathege.ru
81 CuHyc, KOCUHYC, TAHTCHC M KOTAaHTE€HC https://resh.edu.ru/

YUCIIOBOrO apryMeHTa http://mathege.ru
g2 APKCHHYC, apKKOCUHYC U apKTaHIeHC https://resh.edu.ru/

YHCIIOBOTO apryMeHTa http://mathege.ru
83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC https://resh.edu.ru/

YHCIIOBOIO apryMEHTa http://mathege.ru

TpuronomeTpuveckass OKpy>KHOCTb, https://resh.edu.ru/
84 OIpe/Ie/IeHUe TPUTOHOMETPHYECKUX http://mathege.ru

(GYHKIUH 9UCIOBOTO apryMEeHTa

TpuronomeTpuveckass OKpy>KHOCTb, https://resh.edu.ru/
85 ONpe/IETIEHNE TPUTOHOMETPHYECKHX http://mathege.ru

(GYHKIMIA 9UCITOBOTO apryMeHTa

OCHOBHBIE TPUTOHOMETPUUICCKUE https://resh.edu.ru/
86 .

bopmyItbt http://mathege.ru

OCHOBHBIE TPUTOHOMETPUUICCKUE https://resh.edu.ru/
87 .

bopmyItbt http://mathege.ru

OCHOBHBIEC TPUTOHOMETPUICCKHE https://resh.edu.ru/
88 .

bopmysl http://mathege.ru

OCHOBHBIE TPUTOHOMETPUUICCKUE https://resh.edu.ru/
89 .

bopmyIbt http://mathege.ru
90 [IpeoOpa3oBaHne TPUTOHOMETPHUECKUX https://resh.edu.ru/

BBIPAXKEHUI

http://mathege.ru
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[IpeoOpazoBaHre TPUTOHOMETPUUECKUX

https://resh.edu.ru/

o1 BhIpa)KEHU I http://mathege.ru
92 [IpeoOpa3zoBaHue TPUTOHOMETPUIECCKUX https://resh.edu.ru/
BBIPAKCHU I http://mathege.ru
03 [TpeobOpa3oBaHue TPUTOHOMETPHUECKUX https://resh.edu.ru/
BBIPKCHUI http://mathege.ru
94 Peuienre TpUroHOMETPUYECKIX https://resh.edu.ru/
ypaBHEHUIt http://mathege.ru
95 Pemienne TpUroHOMETpHUUECKUX https://resh.edu.ru/
ypaBHCHHIA http://mathege.ru
96 Pemenre TpUroHOMETPUYECKIX https://resh.edu.ru/
ypaBHEHUIt http://mathege.ru
97 Pemienne TpuroHOMETpHUECKUX https://resh.edu.ru/
ypaBHCHHIA http://mathege.ru
08 Pemienne TpUroHOMETpHUUECKUX https://resh.edu.ru/
ypaBHEHHIA http://mathege.ru
99 Pemenne TpUroHOMETPUYECKIX https://resh.edu.ru/
ypaBHEHUIt http://mathege.ru
100 Pemenue TpuroHoMeTprudeCcKuX https://resh.edu.ru/
ypaBHEHHIA http://mathege.ru
KonTponbHast pabora: https://resh.edu.ru/
101 "TPUTOHOMETPUYECKUE BHIPAKEHNUS U http://mathege.ru
TPUTOHOMETPUIECKHE YpaBHEHUS"
ITocieroBaTeIbHOCTH, CIIOCOOBI 3aaHUs https://resh.edu.ru/
102 IocJiegoBaTelIbHoCTeH. Meton http://mathege.ru

MaTeMaTH4eCKOM HHAYKIOHUU
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thHOTOHHHBI{OFpaHquHHHG
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103 nocnenosarensHocTH. McTopus aHanmsa http://mathege.ru
0ECKOHEUHO MaJIbIX
104 Apudmerrdeckas mporpeccus Eggslllr/:] giﬁéz(lur'aw
105 I'eomerpuueckas nmporpeccust Eggs///r/rzzmezdeurtrjw
106 BeckoHeuHO yObIBatoIasi reOMETpUYecKast https://resh.edu.ru/
nporpeccus http://mathege.ru
107 CymMa OecKOHEUHO yObIBaroIei https://resh.edu.ru/
IEOMETPHYECKOI TIPOrPECCHH http://mathege.ru
108 JIMHEHHBIN ¥ SKCIIOHEHITMATBHBIN POCT. https://resh.edu.ru/
Yuciio e. DopMmyiia CI0KHBIX POLEHTOB http://mathege.ru
109 JIMHEHHBIN ¥ SKCTIOHEHIIMATIBHBINA POCT. https://resh.edu.ru/
Yucno e. DopMyia CI0KHBIX ITPOLEHTOB http://mathege.ru
Hcnosp3oBaHue Mporpeccuu Jyis https://resh.edu.ru/
110 pELIEHNs peaTbHbIX 3a/1a4 TPUKIAIHOTO http://mathege.ru
Xapakrepa
111 KoHnTponsHas padora: https://resh.edu.ru/
"Tlocie0BaTeIbHOCTH U MpOrpeccuu’” http://mathege.ru
. https://resh.edu.ru/
112 HenpepbiBHbIE QYHKIINN U UX CBOICTBa http://mathege.ru
113 Touka pa3pbiBa. ACUMIITOTHI TPpaUKOB https://resh.edu.ru/
byHKIHIA http://mathege.ru
114 CpoticTBa ()YHKITUI HETPEPHIBHBIX Ha https://resh.edu.ru/
OTpe3Ke http://mathege.ru
115 CBoiicTBa ()yHKIIMI HEMPEPHIBHBIX HA https://resh.edu.ru/

OTPE3KE

http://mathege.ru
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MCTO,H HUHTCPBAJIOB JIA pCIICHUSA

https://resh.edu.ru/

116 HEPABCHCTB http://mathege.ru
MeToa UHTEPBAJIOB JIJISl PEIICHUS https://resh.edu.ru/
117 htto:
HEPABCHCTB ttp://mathege.ru
MeToa HHTEPBAJIOB JIJIS PEIICHUS https://resh.edu.ru/
118 http://
HEPaBEHCTB p://mathege.ru
119 [IpumeHeHre CBOMCTB HEMPEPHIBHBIX https://resh.edu.ru/
(GYHKIUH 1715 pelIeHus 3a/1a4 http://mathege.ru
120 [IpumMeHeHme CBOMCTB HETPEPHIBHBIX https://resh.edu.ru/
(GyHKUIU# 171 pereHns 3a1a4 http://mathege.ru
121 [lepBast u BTOpast pou3BOIHBIC (PYHKIIUU Eggslllrlrzzme%deurlrjw
OmnpeneneHne, TeOMETPUICCKUN CMBICIT https://resh.edu.ru/
122 . http:
MIPOU3BOTHOM ttp://mathege.ru
OnpenencHue, GU3NUECKUN CMBICTT https://resh.edu.ru/
123 . http:
MIPOU3BOTHOM ttp://mathege.ru
YpaBHEeHHE KacaTeabHOU K rpaduky https://resh.edu.ru/
124 _
(I)yHKLII/II/I http://mathege.ru
YpaBHEeHHE KacaTeabHOU K rpaduky https://resh.edu.ru/
125 .
byHKIN http://mathege.ru
126 [Tpou3BoHbIE AIIEMEHTAPHBIX (HYHKIIHN m:gs///giﬁez(iuraw
127 [Ipou3sBoaHbIE IIEeMEHTAPHBIX (QYHKIIUN m:gs///r/rzzmeeq%uﬂrjw
128 [Tpou3sBoHas CYMMBI, IIPOU3BEICHUS, https://resh.edu.ru/
YaCTHOIO U KOMIO3UIMU (YHKIUH http://mathege.ru
129 [Ipon3BoIHAS CyMMBI, TPOU3BECHHS, https://resh.edu.ru/

YaCTHOTO ¥ KOMIO3UIIUU (PYHKITHI

http://mathege.ru
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[IpounsBoiHass CyMMBI, IPOU3BEACHMUS,

https://resh.edu.ru/

130 1 .
YaCTHOTO U KOMIO3UIMH (QYHKITHHA http://mathege.ru
- " https://resh.edu.ru/
131 Kontposnbnas padota: "[IponsBoaHas 1 1 http://mathee.ru
[ToBTOpeHue, 0000IICHNME, https://resh.edu.ru/
132 . 1 .
cucTeMaTH3anus 3HaHuil: "YpaBHeHus" http://mathege.ru
[ToBTOpeHue, 0000IICHNME, https://resh.edu.ru/
133 . 1 .
cucremaru3anus 3HaHui: "OyHkoun" http://mathege.ru
https://resh.edu.ru/
134 n 1 1
3 TOTOBast KOHTPOJIbHAs paboTa http:/mathege. ru
https://resh.edu.ru/
135 Wrorosas koHTposbHASA paboTa 1 1 http://mathege.ru
136 [ToBTOpeHue, oboOIICHNE, 1 https://resh.edu.ru/
cUCTEMATH3aIUs 3HAHUN http://mathege.ru
BIIEE KOJIMYECTBO HACOB IT
OBII] OJI CTBO HACOBIIO 136 10

[TPOT'PAMME
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11 KJTACC

KosmuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
n/n Tema ypoka Bcero Konrpoapueie  Ipaxruueckue u3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl

[TpumeHeHne TpOU3BOTHON K https://resh.edu.ru/
1 uccie0BaHui0 QYHKIUI Ha 1 http://mathege.ru

MOHOTOHHOCTb U 9KCTPEMYMBbI

[TpumeHeHne TpOU3BOTHON K https://resh.edu.ru/
2 uccie0BaHui0 QYHKIUI Ha 1 http://mathege.ru

MOHOTOHHOCTb U 3KCTPEMYMBI

[TpuMeHeHHE TIPOU3BOIHOM K https://resh.edu.ru/
3 UCCleIoBaHUI0 (PYHKIMHA Ha 1 http://mathege.ru

MOHOTOHHOCTh U 3KCTPEMYMBI

[TpumeHeHne MPON3BOTHOM K https://resh.edu.ru/
4 uccleIoBaHUI0 (PYHKIMHA Ha 1 http://mathege.ru

MOHOTOHHOCTH U 3KCTPEMYMBI

[TpumeHeHne TPOU3BOTHON K https://resh.edu.ru/
5 ucciae0BaHuI0 QyHKIUI Ha 1 http://mathege.ru

MOHOTOHHOCTH U 3KCTPEMYMBI

[TpumeHeHrne TPOU3BOTHON K https://resh.edu.ru/
6 uccre0BaHui0 QYHKIUI Ha 1 http://mathege.ru

MOHOTOHHOCTh U 3KCTPEMYMBI

Haxoxaeane HanboJIbIIEro U https://resh.edu.ru/
7 HAWMEHBIIIETO 3HAYCHHUS HeTIPEPHIBHON 1 http://mathege.ru

(GyHKIIMM Ha OTpe3Ke
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Haxoxneaue HauOoJIbLIErO U

https://resh.edu.ru/

8 HAWMEHBIIETO 3HAYCHHSI HEIIPEPBHIBHOI http://mathege.ru
(GyHKIMU Ha OTpE3Ke
Haxoxneaue HauOOJIBIIETO U https://resh.edu.ru/
9 HaMMEHBIIETO 3HAYEHUS HEPEPBIBHOM http://mathege.ru
(GbyHKINU Ha OTpe3Ke
Haxoxneane HanboIbIIero u https://resh.edu.ru/
10 HAMMEHBIIETO 3HAUCHHS HEITPEPHIBHOM http://mathege.ru
(GYHKIUHK HAa OTpE3Ke
Haxoxnenune HanOonbIIero u https://resh.edu.ru/
11 HAMMEHBIIETO 3HAUCHHS HEITPEPHIBHOM http://mathege.ru
(GYHKIUHK HAa OTpE3Ke
Haxoxnenune HanOonbIIero u https://resh.edu.ru/
12 HAWMEHBIIETO 3HAYCHHSI HETIPEPBIBHOM http://mathege.ru
(GyHKINU Ha OTpe3Ke
[TpumeHeHre POU3BOTHOMN ISt https://resh.edu.ru/
13 HAXO0KJICHHSI HAWTYUIIIETO PEIICHHsS B http://mathege.ru
NPHUKIAIHBIX 3aa9ax
[TpuMeHeHre IPOU3BOTHOM JIJIsSt https://resh.edu.ru/
14 HAX0XK/ICHHSI HAWTYYIIETO PeLICHHS B http://mathege.ru
NPHUKIAIHBIX 3aa9ax
[TpuMeHeHne IPOU3BOTHOM JIJIsSt https://resh.edu.ru/
15 OIpe/IeNeHus CKOPOCTH M YCKOPEHHS http://mathege.ru
mporiecca, 3aIaHHOT0 (GOPMYJIOH HITH
rpaduKom
16 [TpuMmeHeHHe TPOU3BOTHON IS https://resh.edu.ru/

OIPEACIICHUA CKOPOCTH U YCKOPCHUA

http://mathege.ru
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polecca, 3alaHHOro (POpMyJION MU
rpaduKoM

https://resh.edu.ru/

17 Komnosmuns pyrruni http://mathege.ru
TR —— et
T — s
20 I'eomerprueckue oOpa3bl ypaBHEHHN Ha https://resh.edu.ru/
KOOPMHATHOM IIOCKOCTH http://mathege.ru
91 ['eomeTpuueckre 00pa3bl ypaBHEHHH Ha https://resh.edu.ru/
KOOPJAMHATHOM IJIOCKOCTH http://mathege.ru
29 KontponsHas pabdora: "UccnenoBanue https://resh.edu.ru/
(bYHKIHIA C TOMOIIBIO TPOM3BOJHOM" http://mathege.ru
93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO https://resh.edu.ru/
T1epBOOOPA3HBIX http://mathege.ru
24 [TepBOOOpa3HbIE 2TIEMEHTAPHBIX (PYHKIIHH. | https://resh.edu.ru/
[IpaBuiia HaxOkKIEHHUS IEPBOOOPA3HBIX http://mathege.ru
o5 [lepBooOpa3HbIe HIeMEHTAPHBIX ()YHKITHIA. https://resh.edu.ru/
I[MpaBuita HaX 0K ICHHS IEPBOOOPAZHBIX http://mathege.ru
26 Wurerpan. ['eomeTpuaeckuii cMbICIT https://resh.edu.ru/
HHTErpana http://mathege.ru
97 Beruncienue onpenenéHHOro HHTErpaia https://resh.edu.ru/
no popmyne Herorona-JIeiiOnumna http://mathege.ru
28 Berancnenue onpenenéHHOro HHTETrpaa https://resh.edu.ru/

o ¢popmyse Hrrorona-Jleitbauma

http://mathege.ru
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[Ipumenenne nHTErpaIa sl HAXOXKIACHUS

https://resh.edu.ru/

29 .
IIomaaei IIockux Guryp http://mathege.ru
30 [IpuMeHeHHe HHTETrpaia )i HaX XK ACHHUS https://resh.edu.ru/
00bEMOB IreOMETPUICCKHUX TEI http://mathege.ru
31 [Tpumeps! pemennii TupPepeHInaTbHBIX https://resh.edu.ru/
ypaBHEHUI http://mathege.ru
39 [Tpumeps! pemennii qudQepeHraIbLHbIX https://resh.edu.ru/
ypaBHEHUIA http://mathege.ru
MareMaTHueCKoe MOJICIIUPOBAHHE https://resh.edu.ru/
33 pEaNIbHBIX MPOLIECCOB C MOMOIIBIO http://mathege.ru
i QepeHIranbHbIX ypaBHEHUH
34 KontponsHas padota: "[lepBoobpas3nas u https://resh.edu.ru/
uHTerpan” http://mathege.ru
35 Tpuronomerpudeckune QyHKINAN, HX https://resh.edu.ru/
CBOICTBa U TpaduKu http://mathege.ru
36 Tpuronomerpudeckue GYHKINH, HX https://resh.edu.ru/
cBoiicTBa U rpaduku http://mathege.ru
37 Tpuronomerpudeckue GyHKINH, HX https://resh.edu.ru/
cBoOiicTBa U rpaduku http://mathege.ru
38 Tpuronomerpudeckune QyHKINAN, HX https://resh.edu.ru/
CcBOICTBa U TpaduKu http://mathege.ru
39 TpuronomeTpuueckre GYHKIHH, HX https://resh.edu.ru/
CBOWCTBA U TpapuKu http://mathege.ru
OTOOp KOpHEH TPUTOHOMETPUUCCKUX https://resh.edu.ru/
40 yYpaBHEHUH C TOMOIIIBIO http://mathege.ru

TpHFOHOMCTpH‘-ICCKOﬁ OKpPYKHOCTHU
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OT60p KOpHEH TPUTOHOMETPHUECKHUX

https://resh.edu.ru/

41 YpaBHEHHI C TIOMOIIHIO http://mathege.ru
TPUTOHOMETPUYICCKON OKPYKHOCTH
OT0Op KOpHEH TPUTOHOMETPHUECKHUX https://resh.edu.ru/
42 YPaBHEHUIA C IIOMOIIBIO http://mathege.ru
TPUTOHOMETPUICCKON OKPYKHOCTH
OTOOp KOPHEH TPUTOHOMETPUUYCCKHIX https://resh.edu.ru/
43 YPaBHEHUH C IIOMOIIBIO http://mathege.ru
TPUTOHOMETPHUYECKON OKPY)KHOCTH
44 Perienne TpUroHOMETpUYECKUX https://resh.edu.ru/
HEPaBEHCTB http://mathege.ru
45 Perrenne TpUroHOMETPHUYECKUX https://resh.edu.ru/
HEPaBEHCTB http://mathege.ru
46 Perienne TpUroHOMETPHUUECKUX https://resh.edu.ru/
HEpPaBEHCTB http://mathege.ru
47 Perrenne TpUroHOMETPHUUECKUX https://resh.edu.ru/
HEPaBEHCTB http://mathege.ru
KonTponbnas padora: "['paduxu https://resh.edu.ru/
48 TPUTOHOMETPUIECKHUX (DYHKITHIA. http://mathege.ru
Tpuronomerpuueckrue HepaBeHcTBA"
49 OCHOBHBIE METOJIbI PEILICHUS https://resh.edu.ru/
MOKA3aTeNbHBIX HEPABEHCTB http://mathege.ru
50 OCHOBHBIE METOJIbI PEILICHUS https://resh.edu.ru/
MOKa3aTeIbHbIX HEPABCHCTB http://mathege.ru
51 OCHOBHBIE METOBI PEIICHUS https://resh.edu.ru/

IMOKa3aTCJIbHBIX HEPABCHCTB

http://mathege.ru
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OcHoBHBIC MCTOJbI pCHICHUSA

https://resh.edu.ru/

52 NIOKa3aTeIbHBIX HEPABEHCTB http://mathege.ru
53 OCHOBHBIE METOBI PELICHUS https://resh.edu.ru/
norapuGMHUUECKUX HEPABEHCTB http://mathege.ru
54 OCHOBHbBIC METOJIbI PCILICHUS https://resh.edu.ru/
Jorapu(GMUIECKUX HEPABEHCTB http://mathege.ru
55 OCHOBHBIE METOBI PEIICHUS https://resh.edu.ru/
norapupMHUECKUX HEPABEHCTB http://mathege.ru
56 OCHOBHBIE METOJIbI PEILICHUS https://resh.edu.ru/
Jorapu()MUUECKHX HEPABEHCTB http://mathege.ru
57 OCHOBHBIE METOBI PEIICHUS https://resh.edu.ru/
UpPALHOHAILHBIX HEPABEHCTB http://mathege.ru
58 OCHOBHBIE METOBI PEIICHUS https://resh.edu.ru/
UppPalMOHAIILHBIX HEPABEHCTB http://mathege.ru
59 OCHOBHBIE METOJIbI PEIICHUS https://resh.edu.ru/
HppallMOHANILHBIX HEPABEHCTB http://mathege.ru
60 OCHOBHBIE METOBI PEIICHUS https://resh.edu.ru/
UpPaIMOHAILHBIX HEPABEHCTB http://mathege.ru
61 I'paduueckue METOIBI pEIICHNUS https://resh.edu.ru/
HppalMOHAILHBIX YPaBHEHHIA http://mathege.ru
62 I'paduaeckne MeTOABI pelIeHUS https://resh.edu.ru/
UpPpaLMOHAIBHBIX YPaBHEHUH http://mathege.ru
63 I'padmyueckue MeTOBI peleHHUS https://resh.edu.ru/
MOKa3aTeNbHBIX YPaBHEHHUI http://mathege.ru
64 I'padmyueckue MeTOABI pelIeHUS https://resh.edu.ru/

IMOKa3aTCJIbHBIX HEPABCHCTB

http://mathege.ru
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I'padmueckue MeToAbI pelieHUs

https://resh.edu.ru/

65 J0oTapu(PMUYECKUX ypaBHEHUH http://mathege.ru
66 I'padmyeckue METOBI peHICHUS https://resh.edu.ru/

norapugMHUUECKUX HEPABEHCTB http://mathege.ru
67 I'paduyeckue METOIBI peLICHUS https://resh.edu.ru/

Jorapu(GMUIECKUX HEPABEHCTB http://mathege.ru

I'paduueckue METObI pELICHNUS https://resh.edu.ru/
68 MIOKA3aTEeJIbHBIX U JIOTApU(PMHISCKIX http://mathege.ru

YpaBHEHUU

I'padraeckue MeToABI penIeHus https://resh.edu.ru/
69 TIOKA3aTENbHBIX M JIOTapH(MUUECKUX http://mathege.ru

YpaBHEHUU

I'paduyeckue MeToAbI penIeHUs https://resh.edu.ru/
70 MOKa3aTeNbHbIX U JOrapu(PMUUECKUX http://mathege.ru

HEPaBEHCTB

I'padrueckue METOIBI peLICHUS https://resh.edu.ru/
71 THIOKa3aTeIbHBIX U JOrapu()MUIECKUX http://mathege.ru

HEPaBEHCTB

KonTponbHas padota: "UppanmoHaibHbIe, https://resh.edu.ru/
72 MOKa3aTesbHbIC U JTOrapupMUIecKie http://mathege.ru

HepaBeHCTBA"

KomriekcHble urcia. AnreOpandeckas v https://resh.edu.ru/
73 TpUroHOMeTpHUecKas GOPMBI 3aMHCH http://mathege.ru

KOMIIJICKCHOT'O YHCJia
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KommiekcHbie uncna. Anredpandeckas u

https://resh.edu.ru/

74 TPUTOHOMETpHUYECKast (POPMBI 3AMUCH http://mathege.ru
KOMIUIEKCHOTO YHCIa
75 ApudmeTrdeckre oneparum ¢ https://resh.edu.ru/
KOMIUICKCHBIMU YHCIIAMU http://mathege.ru
76 ApudmeTrndeckre oneparum ¢ https://resh.edu.ru/
KOMIUIEKCHBIMU YHCIIAMU http://mathege.ru
77 N300pakeHre KOMITJICKCHBIX YHCET Ha https://resh.edu.ru/
KOOPMHATHOM IIOCKOCTH http://mathege.ru
78 N300pakeHne KOMITIEKCHBIX YHCEN Ha https://resh.edu.ru/
KOOPIMHATHOM IJIOCKOCTH http://mathege.ru
79 ®opmyna Myaspa. Kopau n-oii crenenn https://resh.edu.ru/
13 KOMITJIEKCHOTO YHUCIIa http://mathege.ru
80 dopmyna Myaspa. Kopau n-oii creneHn https://resh.edu.ru/
13 KOMILIEKCHOTO YKCIa http://mathege.ru
[TpuMeHeHHE KOMILICKCHBIX YHCEN TS https://resh.edu.ru/
81 penrenus GU3NYECKUX U TEOMETPHUECKHX http://mathege.ru
3a7a4
82 KontponeHas padora: "KommnekcHbie https://resh.edu.ru/
qucia" http://mathege.ru
83 HatypanbHble U 1iensle yncia hittps://resh.edu.ru/
http://mathege.ru
84 HarypanbHble u 1ienble ynucna Eggslllr/Tr]ZiEez(lurlrJU/
85 [TpuMeHEeHHEe TPU3HAKOB JISTUMOCTH https://resh.edu.ru/

TOEJIbIX YUCCIT

http://mathege.ru
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[IpumeHeHne NpU3HAKOB AETUMOCTU

https://resh.edu.ru/

86 LIEJIBIX YHCET http://mathege.ru
87 [IpuMeHEeHHE TPU3HAKOB JICTUMOCTH https://resh.edu.ru/
nenbix gyucenr: HOJl m HOK http://mathege.ru
38 [TpumeHeHre TPU3HAKOB JIEIUMOCTH https://resh.edu.ru/
nenbix yncesr: HOJ[ u HOK http://mathege.ru
89 [TpumeHeHne TPU3HAKOB IETUMOCTH https://resh.edu.ru/
HEJBIX YUCEJI: OCTATKU T10 MOJLYJIIO http://mathege.ru
90 [TpumeHeHne TPU3HAKOB IETUMOCTH https://resh.edu.ru/
LEJIBIX YUCEII: OCTATKU T10 MOJLYJIIO http://mathege.ru
[TpumeHeHne TPU3HAKOB IETUMOCTH https://resh.edu.ru/
91 LEJIBIX YKCeIT: alropuT™ EBKinaa st http://mathege.ru
pelIeHNs 3a/1a4 B [EJIbIX YUCIax
92 KonrtponsHast pabdora: "Teopus membix https://resh.edu.ru/
qrcen" http://mathege.ru
CucreMa 1 COBOKYITHOCTh YPaBHEHHIA. https://resh.edu.ru/
93 PaBHOCHUIIBHBIE CUCTEMBI M CUCTEMBI- http://mathege.ru
CIICICTBUSI
CucreMa ¥ COBOKYITHOCTh YPaBHEHHIA. https://resh.edu.ru/
94 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI- http://mathege.ru
CIIE/ICTBHSI
OCHOBHBIE METOBI PEIICHUS CUCTEM U https://resh.edu.ru/
95 COBOKYITHOCTEH paI[OHAIbHBIX http://mathege.ru

YpaBHEHUI
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OcHoBHBIC MCTOJbI pCHICHUSA CUCTCM U

https://resh.edu.ru/

96 COBOKYITHOCTEH MpPAIIMOHAIBHBIX http://mathege.ru

YpaBHEHUU

OCHOBHBIE METOIBI PELICHUS CUCTEM U https://resh.edu.ru/
97 COBOKYITHOCTEH MMOKa3aTebHbIX http://mathege.ru

YpaBHEHUU

OCHOBHBIE METObI PELICHUSA CUCTEM U https://resh.edu.ru/
98 COBOKYITHOCTEH MOKa3aTeIbHbIX http://mathege.ru

YpaBHEHUU

OCHOBHBIE METOBI PEIICHUS CUCTEM U https://resh.edu.ru/
99 COBOKYITHOCTE# JIoraprupMUUECKHUX http://mathege.ru

YpaBHEHUU

OCHOBHBIE METOBI PEIICHUS CUCTEM U https://resh.edu.ru/
100 COBOKYITHOCTEH JIOorapu(h)MUUeCKhX http://mathege.ru

YpaBHEHUU

[TpuMeHeHHe CHCTEM K pEIIeHUI0 https://resh.edu.ru/

MaTeMaTHYeCKUX 3a71a4 U 3a71a4 U3 http://mathege.ru
101 pa3IMYHbIX 00JacTel HayKH U pealbHON

JKM3HU, HHTEPIIPETAIMS TTOJTYUYCHHBIX

pe3yJIbTaToB

[TpuMeHeHHe CHCTEM K pEIIeHUI0 https://resh.edu.ru/

MaTeMaTHYeCKUX 3a71a4 U 3a71a4 U3 http://mathege.ru
102 Pa3IUYHBIX 00JIaCTe HAyKH M pealbHON

YKM3HU, HHTEPIPETAIMS TOJTYUYSCHHBIX

PE3yJIbTaToB
103 [TpumMeHeHre HEPaBEHCTB K PEIICHHIO https://resh.edu.ru/

MaTeMaTH4YeCKNX 3a1ay4 U 3a1a4d 13

http://mathege.ru
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pa3nuyHbIX 001acTeil HAYKH U pealbHOM
YKU3HU, HHTEPIIPETALUs I10JY4EHHBIX
pe3yJIbTaTOB

Kontposbnas padora: "Cuctemsl
pallMOHAJIBHBIX, UPpPALUOHAIBHBIX

https://resh.edu.ru/

http://mathege.ru

104
MOKa3aTeNIbHBIX U JOTapu()MUUECKUX
ypaBHEHHH"
ParnmoHanbHbie ypaBHEHHUS C https://resh.edu.ru/
105 http:
napameTpamu ttp://mathege.ru
PanmonansHbIC HEpaBEHCTBA C https://resh.edu.ru/
106 http://
napameTpamu p://mathege.ru
107 PannonanbHble cUCTEMBI C TapaMeTpaMu https://resh.edu.ru/
http://mathege.ru
108 WppanuoHansHbie ypaBHEHUS, https://resh.edu.ru/
HEPaBEHCTBA C TapaMeTpaMu http://mathege.ru
HppanroHanbHbIe CHCTEMBI C https://resh.edu.ru/
109 http://
napamMeTpamu p://mathege.ru
[TokazaTenbHBIC ypaBHEHUsI, HEPABEHCTBA https://resh.edu.ru/
110 http:
C mapamMeTpaMu ttp://mathege.ru
111 IlokazarenabHbIE CUCTEMBI C TapaMeTpaMu https://resh.edu.ru/
http://mathege.ru
112 Jlorapudmuueckue ypaBHEHUS, https://resh.edu.ru/
HEpaBEHCTBA C TTapaMeTpaMu http://mathege.ru
JlorapugmMuueckue CUCTEMBI C https://resh.edu.ru/
113 http://
napameTpamu p://mathege.ru
114 TpuroHoMeTpuuecKrue ypaBHEHUS C https://resh.edu.ru/

napamMeTpamu

http://mathege.ru
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TpuroHomeTpruyeckue HEpaBEHCTBA C

https://resh.edu.ru/

115 napameTpamu http://mathege.ru

TpHUroHOMETpPHYECKHUE CUCTEMBI C https://resh.edu.ru/
116 mapameTpaMu http://mathege.ru

[TocTpoeHwue u uccie0BaHNe https://resh.edu.ru/
17 MaTeMaTHUeCKHX MOJeNeil peaTbHbIX http://mathege.ru

CUTYALMI C IOMOUIbIO YPABHEHUH C

napameTpamu

[TocTpoenue u ucciieJOBaHUE https://resh.edu.ru/
118 MaTeMaTHYECKUX MOJICIICH peabHbIX http://mathege.ru

CHUTYaIHii C TOMOIIBIO CHCTEM YPaBHEHUI

C mapameTpaMu

[TocTpoenue u ucciieJOBaHUE https://resh.edu.ru/
119 MaTeMaTHIECKUX MOJIEIICH peaTbHBIX http://mathege.ru

CHUTYAIHii C TOMOIILIO CHCTEM YPaBHEHUI

C mapameTpaMu

KonTpomnbHas padora: "3amgauu ¢ https://resh.edu.ru/
120 napamerpamu’” http://mathege.ru
121 [ToBTOpenue, 0600IICHNE, https://resh.edu.ru/

cucTeMaru3anys 3HaHuit: "YpasHenus" http://mathege.ru
122 [ToBTOpeHME, 00001IEHNE, https://resh.edu.ru/

cucTemMarusanus 3Hanuii: "YpaBaenus" http://mathege.ru

[ToBTOpeHME, 00001IEHNE, https://resh.edu.ru/
123 cucTeMaTH3alus 3HaHUiL: "YpaBHeHNs. http://mathege.ru

Cucremsl ypaBHeHUI"
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[ToBTOpenue, 06001IeHNE,

https://resh.edu.ru/

124 cucreMaTu3auus 3HaHuil: "HepaBencrna" http://mathege.ru
125 [ToBTOpeHME, 0000IIEHNE, https://resh.edu.ru/
cucreMaTu3anys 3Hanuii: "HepaBencTna" http://mathege.ru
126 [ToBTOpeHnue, 0000IICHNE, https://resh.edu.ru/
cucTeMatHu3anus 3HaHuil: "HepaBencrsa" http://mathege.ru
[ToBTOpenue, 06001IEeHNE, https://resh.edu.ru/
127 cucremaru3anus 3Hanuil: "[IponsBonHas u http://mathege.ru
e¢ npumeHeHue"
[ToBTOpenue, 0600IICHNE, https://resh.edu.ru/
128 cuctemaTnsanus 3Haumii: "Tipoussoanas u http://mathege.ru
e¢ npumeHeHue"
[ToBTOpenue, 0600IICHNE, https://resh.edu.ru/
129 cucremaru3anus 3Hanuii: "[ponsBoaHas u http://mathege.ru
e€ npumeHeHue"
[ToBTOpeHME, 06001IEHNE, https://resh.edu.ru/
130 cucreMaTu3anus 3HaHui: "VHTErpan u ero http://mathege.ru
puMeHeHue"
131 [ToBTOpeHME, 06001IEHNE, https://resh.edu.ru/
cucremMaTu3anus 3Hauui: "Oyukuun" http://mathege.ru
132 [ToBTOpenue, 0600IICHNE, https://resh.edu.ru/
cucTeMaru3anys 3HaHui: "OyHKimn" http://mathege.ru
133 [ToBTOpenue, 0600IICHNE, https://resh.edu.ru/
cucreMaTu3anus 3HaHuil: "Oynkiun" http://mathege.ru
134 HToroBas KOHTpoJIbHAsI paboTa https://resh.edu.ru/

http://mathege.ru
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http://mathege.ru

[ToBTOpeHMe, 00001IEHNE, https://resh.edu.ru/
CUCTEMATHU3ALU 3HAHUI http://mathege.ru

135 Hrorosas koHTposbHas paboTa 1 1

136

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME 136 10 0

[TPOBEPSIEMBIE TPESOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30BATEJILHOM ITPOI'PAMMBI

10 KJIACC
Kox nposepsiemoro IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOW 00pa30BaTe/ibHOI MPOrpaMMbl CpeIHero
pe3yjabTara 0011ero oopazoBaHus

1 Yucna v BBIYUCICHUS

11 OrniepupoBaTh MOHATUSIMH: PAIMOHATBFHOE U IEUCTBUTEIHLHOE YUCII0, OOBIKHOBEHHAS U ICCSITUYHAS TPOOb, TIPOIIEHTHI

1.2 BrimonasaTe apudMeTnueckne oneparuu ¢ paiuoHaIbHBIMU U ICHCTBUTEIHHBIME YHCTIAMU

13 BrimonHsaTe npuOIMKEHHBIC BEIUMCICHHUS, UCIIONB3Ys MIPABHIIa OKPYTIIEHUS, 1e]aTh IPUKUIKY U OIIEHKY pe3ylbTaTa
' BBIUMCIICHHH
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Koa nposepsiemoro

HpOBepﬂeMbIe NpeAMETHBLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM 06p330BaTeﬂbH0ﬁ MporpaMmasl CpeIHETr0

pe3yJbTara 0011ero oOpa3oBaHus
OnepupoBaTh MOHATUAMU: CTENEHb C LEJBIM [T0Ka3aTeleM, CTaHIapTHas (opMa 3anucu ASHCTBUTEIBHOIO YKCa,
1.4 KOpEHb HATypaJIbHOM CTETeHHU; UCIIOIb30BATh MOAXOAAUIYI0 (JOPMY 3alUCH JEHCTBUTENBHBIX YHCEN Ul PELICHUS
NPaKTUYECKHX 3a/1a4 U NPEACTABICHUS JaHHBIX

15 OnepupoBaTh NOHATUSAMM: CUHYC, KOCHHYC M TaHT'€HC IIPOM3BOJILHOTO YIJIa; MCIOJIb30BaTh 3alUCh IPOU3BOJIHHOIO
' yria yepe3 oOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIIUU
2 VYpaBHeHMs U HEpaBEHCTBA

21 OnepupoBaTh TOHATHAMHU: TOXAECTBO, YypaBHEHHE, HEPABEHCTBO, II€J0€, pAIMOHAIBHOE, HPPAUOHAIBHOE
' ypaBHEHHE, HEPaBEHCTBO, TPUTOHOMETPUUYECKOE YpaBHEHUE

2.2 BeinonssaTe npeoOpa3oBaHysi TPUTOHOMETPUUYECKUX BBIPAKEHUH U peIaTh TPUTOHOMETPUYECKHE YPABHEHUS

23 BeImonHATh npeoOpa3oBaHus LENBIX, PAIMOHATIBHBIX M HPPAMOHAIBHBIX BBIPAKEHUIH M pemiaTh OCHOBHBIE THITBI
' IEINTBIX, PAIIMOHATBHBIX U HPPALNMOHATBHBIX YPABHEHUH 1 HEPABEHCTB

24 [TpuMeHATH ypaBHEHUS M HEPABEHCTBA JJIS pellIeHHs] MaTeMaTUUeCKUX 3a]a4 U 3a1a4 U3 Pa3JInUHbIX 00acTel HayKu
' U peasibHON XKU3HU

25 MonenupoBaTh peajbHBIE CHUTYaIlMH Ha S3BIKE alreOpbl, COCTABIISATH BBIPAKCHHS, YpPABHEHHS, HEPABEHCTBA IO
' YCIIOBHIO 33]1a4M, HCCIIEIOBATh TIOCTPOCHHBIE MOJIENN C HCIIOJIB30BAHMEM allliapara ajareOpsl
3 OyHKIHH U TpaduKu

31 OnepupoBaTh NOHATUAMU: (YHKIMS, COCOOBI 3a/laHusl (PYHKIHH, O0JACTh OINpPENEIEHUS] 1 MHOXKECTBO 3HAUCHHM
' byHk1MK, rpaguk GyHKIMHI, B3aUMHO 00paTHbIE (PYHKIIMH

3.2 OnepupoBath MOHATUSMH: YETHOCTh U HEYETHOCTh (DYHKIINHU, HYJIN (YHKIIUH, TPOMEXKYTKH 3HAKOTIOCTOSHCTBA




Koa nposepsiemoro

HpOBepﬂeMbIe NpeAMETHBLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM 06p330BaTeﬂbH0ﬁ MporpaMmasl CpeIHETr0

pe3yJbTara 0011ero oOpa3oBaHus

3.3 Hcnonb3oBathk rpaduku GyHKIUN A1 pEIICHUS] YPAaBHEHHI

3.4 Crpouth M ymTaTh rpaduku JTUHEHHOW (DYHKIMH, KBagpAaTUYHOM (DYHKIMH, CTENEHHOW (YHKIHMU C IIEJIBIM
' [OKa3areieM

35 Hcnonws3oBathk rpaduku pyHKUUN IS UCCIIETOBAaHUS MPOIIECCOB M 3aBUCUMOCTEH MPH PEIIeHUH 3a/lad U3 JAPYrux
' yueOHBIX PEIMETOB U PeaIbHON KU3HU, BBIpAXKaTh (HOPMYJIaMU 3aBUCUMOCTH MEK/y BEeTMYHMHAMHU
4 Hauana matemaTudeckoro aHanusa

4.1 OnepupoBaTh MOHATUSIMU: TIOCIICIOBATEIIBHOCTD, apU(PMETHICCKAs U TEOMETPHUIECKast TPOTPECCUU

42 OnepupoBaTh NOHATUSAMU: OECKOHEUHO YOBIBAIOIIAsl TEOMETPUUECKas MPOrpeccus, CyMMa 0ECKOHEYHO yOBIBAIOIICH
' reoMeTPUYECKOM Mmporpeccun

4.3 3amaBaTh MOCIE0BATEIHHOCTH PA3IMYHBIMU CIIOCO0aMU

44 Hcnonp30Barh CBOWCTBA MOCHEAOBATEIBHOCTEM U MPOTPECCU Uil PEHIEHUS PEATbHBIX 3a1a4 MPHUKIIAIHOTO
' Xapakrepa
5 MHo>xecTBa U JIOTHKA

5.1 OrniepupoBaTh MOHITHSAMU: MHOXKECTBO, ONIEpaIlii HaJl MHOKECTBAMH

59 Hcnonmp30BaTh TEOPETUKO-MHOKECTBEHHBIHN armapaTt JJIs ONUCAHMS PEaTbHBIX IMPOIIECCOB U SBJICHUH, IPU PEIICHUH
' 3a/1a4 U3 APYrux yueOHBIX MPEIMETOB

5.3 OnepupoBath MOHATUSAMU: OINIPeIeTICHIE, TEOpeEMa, CIEeICTBUE, 10Ka3aTeIbCTBO




11 KJIIACC

Kox npoBepsiemoro

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro

pe3yJbTara 0011ero o6pa3oBaHus

1 Yucita ¥ BEIYUCICHUS

11 OnepupoBarh MOHSATHUSAMU: HATypajJbHOE, IE€J0€ YMCIJIO; HCMOJIb30BaTh IPU3HAKK JIETUMOCTH LEJBIX YHCET,
' Pa3JIOKEHHUE YUCIIa HA TPOCThIE MHOKUTENM ISl PELICHUS 3a1a4

1.2 OnepupoBaTh NOHATUEM: CTEIICHb C PAIlMOHATIBLHBIM [TOKA3aTeJIeM

1.3 OnepupoBarh MOHATHAMHU: JIOTapu(M UKCia, JECITHUYHbIE U HATypallbHbIE TOTapu(Mbl
2 VYpaBHEHUsI U HEPABEHCTBA

21 [IpuMeHaTh CBOWCTBAa CTENEHW JUIsi TMPeoOpa3oBaHMsI BBIPAKEHUM, OINEPUPOBATh MOHATHUAMH: TOKa3aTEIHHOE
' YpaBHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHHUI 1 HEPABEHCTB

29 BrimonHsATe peoOpa3oBaHus BBIPAKEHUH, COAEpKAIIMX Jorapu(Mbl; OMepupoBaTh MOHATHIMHE: JIOTapU(DMUIECKOEe
' aBHEHHE U HEPABEHCTBO; PEIIATHL OCHOBHEIE THIIBI JIOTAPU(PMHUYECKUX YPAaBHEHUHN U HEPABEHCTB

b

2.3 Haxoauth perieHust mpocTeUIINX TPUTOHOMETPUUECKUX HEPABEHCTB

24 OnepupoBarh MNOHATUSAMHU: CUCTEMA JIMHEHMHBIX ypaBHEHUN U €€ pelIeHuE; HCIOJIb30BaTh CUCTEMY JIMHEHMHBIX
' YpaBHEHUH JUIsl pelIeHUs MPAaKTUUECKUX 3a/1a4

2.5 Haxonute perniernus nNpocTeHIINX CUCTEM U COBOKYITHOCTEN pallMOHAIBLHBIX YpaBHEHUI U HEPABEHCTB

yI
26 MopenupoBaTh peabHbIE CUTYAIIMU Ha S3bIKE aJIreOpbl, COCTABIISATh BEIPAKCHHUSI, ypaBHEHUS, HEPABEHCTBA U CHCTEMBI

110 YCJIOBUIO 3a1a4u, UCCIICAOBATDH IMMOCTPOCHHBIC MOACIIN C UCITIOJIb30BAHUCM allliapara aﬂre6pbl




Koa nposepsiemoro

HpOBepﬂeMbIe NpeAMETHLIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM 06p330BaTeﬂbH0ﬁ MporpaMmasl CpeIHETr0

pe3yJbTara 001ero ooOpazoBaHus
3 OyHKIIUU U Tpaduku
OmnepupoBaTh MOHATUAMU: NEpUOANYECKAs (QYHKLUSA, IPOMEKYTKH MOHOTOHHOCTH (YHKLHH, TOUKH IKCTPEMyMa
3.1 ¢byHkuuu, HauOoJbIee ¥ HaMMEHbIIee 3HAaYeHUs! (YHKIMUA HA MPOMEXKYTKE; MCIIONb30BaTh UX MJISi UCCIIEIOBAHHS
¢byHKIMH, 3a1aHHON TpaguKOM

39 OmnepupoBaTh MOHATUAMHU: TIpapUKU IOKA3aTeNbHOM, JOrapuMUUECKOM M TPUTOHOMETPUUYECKUX (DYHKIIMIA;
' n300pakaTh UX Ha KOOPIMHATHOM IJIOCKOCTH M UCIIOJIb30BaTh ISl PELICHUS] YPABHEHUH U HEPAaBEHCTB

33 N300pakaTh Ha KOOPAWHATHOM TUIOCKOCTH T'papUKH THHEHHBIX YPaBHEHUH U CIIOIB30BATh UX JJISl PEIICHUS CUCTEMBI
' JIMHEHHBIX YpaBHCHUI

3.4 Vcnonb3oBathk rpaguky GyHKIMHA U1 MCCIe10BaHUS IPOLIECCOB U 3aBUCUMOCTEH U3 APYruX y4eOHBIX AUCLUILINH
4 Havana maTremarnueckoro aHanusa

41 OnepupoBaTh MOHATHSAMH: HENpepbiBHAS (QYHKIUSA, NPOM3BOAHAS (DYHKIMH; HCIOJB30BAaTh T'€OMETPUUECKUNA U
' ¢bu3nyecKni CMbICI MPOU3BOAHOM /IS peLIeHMs 3a/1a4

42 HaxoauTe mpou3BOJHBIE 3JIEMEHTAPHBIX (DYHKIMM, BBIUUCIATH MPOU3BOJHBIE CYMMBI, MPOU3BEICHUS, YaCTHOI'O
) byHKIMH

43 Hcnonb30BaTh NPOU3BOJHYIO JJI UCCIE0BAaHUS (YHKIIMM HA MOHOTOHHOCTD U OKCTPEMYMBI, IPUMEHSTh PE3YJIbTaThl
' HCCIIEIOBaHMS K IOCTPOEHUIO rpapukoB

44 Hcnonp30BaTh NPOU3BOIHYIO Ui HAXOXKJIEHUS HAWIYYLIETO PEIIEHUS B MNPUKIAIHBIX, B TOM YHUCIE COLUAIBHO-
' 9KOHOMMUECKHUX, 3a/1a4ax

4.5 OnepupoBath NOHATHAMU: IEPBOOOPa3HAs U UHTErpai; IOHUMATh T€OMETPUUECKUM U (PU3HUeCKUil CMBICT UHTETpaja




Koa nmpoBepsIeMoro HpOBepﬂeMbIe NpeAMETHLIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM 06pa3OBaTean0ﬁ MporpaMmasl CpeIHETr0

pe3yJbTara 001ero ooOpazoBaHus

4.6 Haxoauth mepBooOpa3HbIe d71eMEHTAPHBIX (YHKIIMH, BBIYUCIIATE HHTETpai o popmyne HeroTona — JleiioHua

PemraTe IIPpUKIAAHBIC 3ada4d, B TOM YHCJIC COLHMAJIbHO-3KOHOMHYECKOIO M (1)I/ISI/ILIGCKOFO XapaxkTepa, Ccp€acTBaMu
MaATCMaTHYCCKOI'oO aHajln3a

4.7

[TPOBEPAEMBIE OJIEMEHTHBI COAEP)KAHUA

10 KJIACC

Kon

HpOBepﬂEMblﬁ IJIEMEHT COACPRAHUSA

Yucna 1 BEIUUCIIEHUS

Panmonansupie yncina. OOBIKHOBEHHBIE M JECATUYHBIE APOOM, MPOILIEHTHI, OECKOHEUHBIE MEepUOIUYEcKue npodu. Apudmerndeckue

1.1 | omepamuu ¢ panMOHANIbHBIMU YHCJIAMH, NPeoOpa30BaHMs YMCIOBBIX BblpakeHUH. IIpuMeHeHune npoOeil n MpOLEHTOB AJIS pelIeHUs
IIPUKIIAIHBIX 337a4 U3 Pa3IMUHBIX OTpaciiel 3HaHUI U peaJIbHOM JKU3HU

19 JeiicTButenpHble uyucia. PanuoHanbHble W MppaluoOHaNbHBIE 4Hcla. ApUQMETHYECKHE ONepanuu C JIEHCTBUTEIBHBIMU UYHCIAMH.
" | IlpubnmxEHHBIC BEIYUCICHUS, TPABUIIA OKPYTJICHUS, TPUKUIKA U OI[CHKA Pe3yJIbTaTa BEIYUCIICHUI

13 Crenenb ¢ nenbiM nokasateneM. CtanaapTHas ¢opma 3alucu IeHCTBUTENBHOTO uncia. Mcnonp3oBaHue moaxoasuiei Gopmsl 3aicu
" | mefCTBUTEIBHBIX YUCEN IS PEIICHNUS PAKTUIECKUX 33134 U TPEJICTABICHUS JaHHBIX

1.4 | ApudpmeTrueckuii KOpeHb HaTypaibHOU cTeneHu. JleficTBUs ¢ apupMeTUUeCKUMU KOPHSIMH HaTypalbHON CTENEeHN

1.5 | Cunyc, KOCHHYC U TaHT€HC YHCIIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC, apKTAHT€HC YMCIOBOI0 apryMeHTa
2 | YpaBHeHMs U HEpAaBEHCTBA




Kox IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA
2.1 | ToxnecTBa U TOXKIECTBEHHbIE TPE0Opa3oBaHUs
2.2 | IlpeoGpa3oBaHue TPUTOHOMETPUUYECKHUX BbIpaskeHH. OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI
2.3 | YpaBHeHUe, KOpeHb ypaBHeHMs. HepaBeHCTBO, peleHre HepaBeHCTBa. MeTo HHTepBaIoB
2.4 | Pemenue enbix U IpoOHO-pAlMOHATIBHBIX YPAaBHEHH U HEPABEHCTB
2.5 | Pemenue nppanoHalbHBIX YpaBHEHUH U HEPABEHCTB
2.6 | Pemenue TpUroHOMETpUYECKUX ypaBHEHUI
2.7 | IlpumeHeHre ypaBHEHUI U HEPABEHCTB K PEILICHHIO MaTEMAaTUYECKUX 3a/1a4 U 3ajlay U3 pa3IMuHbIX 00JacTell HayKu M peaibHON KU3HU
3 | @ynkun u rpaduku
3.1 | ®ynkuus, ciocoOs! 3ananus GyHkiun. ['papuk GyHkiun. Bzanmao oOpaTHbie QyHKITHH
39 OO6nacTp ompeneneHuss U MHOXKecTBO 3HaueHMH (yHkiuu. Hymun gynkuuu. IIpoMexyTku 3HaAKOMOCTOSHCTBA. YETHBIE U HEUYETHBIE
| byHKIMM
3.3 | Crenennas (yHKIHS C HATypaJbHBIM U LIEJBIM 1oka3ateneM. E€ cBoiicTBa u rpaduk. CBoCTBa U TpaduK KOPHS N-OU CTETICHH
3.4 | TpuroHoMmeTpudeckas OKpY>KHOCTb, ONIPEIeTICHIE TPUTOHOMETPHUYECKIX (PYHKIIMI YHUCIIOBOTO apryMeHTa
4 | Hauana MaTeMaTH4eCKOTO aHaIHU3a
4.1 | ITocnenoBaTenbHOCTH, CIIOCOOBI 33JaHUs TOCIE0BaTeIbHOCTE. MOHOTOHHBIE MTOCIEA0BATENEHOCTH
ApudmeTrnueckass U reomMeTrpuyeckas mnporpeccud. beckoHeuHo yOwiBaromias reomerpuyeckas mnporpeccus. Cymma OECKOHEUHO
4.2 | yOwIBaroIei reoMeTpruecKoi mporpeccuu. @opmyiia CIOKHBIX MPOIEHTOB. VICTI0Mbp30BaHNe TPOTPECCHU TSI PEIICHHS PEATBHBIX 3a/1a4

MMPUKIIAAHOT'0 XapaKTCpa




Kon

HpOBepﬂeMblf/i IJIEMEHT COACPKAHUA

5 | MHoxecTBa U 0rMKa
51 MHoxecTBO, onepanuu HaJl MHOKecTBaMU. /lnarpammsel Diiepa — Benna. [IpuMmeHeHne Te€OpeTUKO-MHOKECTBEHHOTO ammapara Juis
" | onmcaHus peaNbHBIX MPOLIECCOB U SBJICHUM, TP PELICHUH 337a4 U3 APYTUX y4eOHBIX MIPEAMETOB
5.2 | Ompenenenue, Teopema, CIeJACTBHE, JOKA3aTCIBCTBO
11 KITACC
Kon IIpoBepsieMbI 3JI€MEHT COAEPKAHUS
1 | Yucna u BbIUUCIIEHUS
1.1 | HarypanbHble u nemnble yncna. [I[pu3Haku 1e1MMOCTH LEeNbIX YUCes
1.2 | Crenenb ¢ paniMOHATBHBIM MTOKa3aTeseM. CBOWCTBA CTETICHH
1.3 | Jlorapudm uncna. JlecssiTuanble 1 HATYpaJIbHBIE JTOTapU(PMBI
2 | YpaBHeHMs U HEpaBEHCTBA
2.1 | IlpeoGpa3oBaHue BbIpaXXEHUH, COIEPIKAIINX JIOTapU(PMBbI
2.2 | IlpeoOpa3oBaHue BBEIpaKCHNH, COIEPIKAIINX CTETICHN C pAllHOHAILHBIM TIOKa3aTeeM
2.3 | Ilpumepsl TPUTOHOMETPHYECKIX HEPABEHCTB
2.4 | Iloka3arenbHble ypaBHEHHs 1 HEPAaBEHCTBA
2.5 | Jlorapudmuyeckre ypaBHEHUS U HEPABEHCTBA




Kon

HpOBepﬂeMblf/i IJIEMEHT COACPKAHUA

2.6 | CucteMbl TUHEWHBIX YpaBHEHUH. Perienne npukiaaHpIX 3aa4 ¢ MOMOIIBIO CUCTEMbI TMHEWHBIX YPaBHEHHI

2.7 | CucteMbl ¥ COBOKYITHOCTH PAllMOHANBHBIX YPAaBHEHUH U HEPABEHCTB

28 [TpuMeHeHne ypaBHEHUI, CCTEM U HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKHX 3a/1a4 U 3a/1a4 U3 pa3IMuHbIX 00JacTell HayKH U peasbHOM

KU3HU

3 | @ynkuun u rpaduku

31 Oynkuus. [epuomnueckue ¢pynkuuu. [IpomMexyTkn MOHOTOHHOCTH (PyHKIMH. MakcuMyMbl 1 MUHUMYMbI GyHKInd. Hanbonbiiee u
"~ | HauMeHbIIee 3HaUYCHUE (DYHKIIUU HA IPOMEKYTKE

3.2 | Tpuronomerpuueckue GpyHKIIMU, KX CBOMCTBA U TpaduKH

3.3 [ [Toka3zarenbHas u orapudmMudeckas GyHKIMH, IX CBOWCTBA U TPaQUKU

3.4 | Ucnonp3oBanue rpadukoB GyHKINN IS pEIICHUs] YpaBHEHUH 1 JIMHEHHBIX CHCTEM

35 Hcnonb3oBanue rpagukoB GyHKIHIM IS HcCIeI0BaHUS TPOLIECCOB M 3aBUCUMOCTEN, KOTOPbIE BO3HUKAIOT ITPH PEIIEHUH 3a/1a4 U3 IPYTUX
" | y4eOHBIX IPEIMETOB U peaTbHOM KU3HU
4 | Havana MaTeMaTH4ECKOI0 aHAIN3a

4.1 | HenpepoiBHbIE (pyHKIIMK. MeTOa MHTEPBAJIOB JJIsl PELLIEHUS] HEPABEHCTB

4.2 | IIpomsBonHas GpyHKuuu. ['eomerprueckuii u Gpu3NIeCKUit CMBICI TPOU3BOTHON

4.3 | IIpon3BonHbIe NIeMeHTapHbIX QyHKIUN. DopMysIbl HAXOXKIACHUS POU3BOJHON CYMMBI, TPOU3BEICHHUS U YaCTHOTO (DYHKIIUI

44 [TprMeHeHre POU3BOIHOM K MCCIe0BaHUIO (PYHKIIMI HA MOHOTOHHOCTh U 3KCTpeMyMbl. HaxoxneHre HanOoblero 1 HauMeHbIIEero

3HaYeHUs PYHKIIMH Ha OTPE3Ke




Kox IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA

HpI/IMeHeHI/IC HpOI/ISBOIIHOfI AJId HAXOXKACHHUA HAWTYyUHICro pClICHUA B MPUKIIAJHBIX 3aJadax, JJId ONpCACICHUA CKOPOCTHU IIpouecca,

4.5 .
3a1aHHOTO (POPMYIION M TpaPuKOM

4.6 | IlepBooOpaznas. Tabmuia nepBooOpa3HbIX

4.7 | MaTterpan, ero reoMeTpuueckuii u puznueckuid cmpici. Berancnenue unterpana no ¢popmyne Hetotona — Jleitbnuna

[TPOBEPSIEMBIE HA EI'D TI0 MATEMATUKE TPEFOBAHUS K PE3VJIbTATAM OCBOEHUSI OCHOBHOI OBPA30BATEJILHOM
[MTPOI'PAMMBI CPEJJHEI'O OBILET'O OBPA3OBAHUA

Koxa npoBepsiemoro  IIpoBepsiemble Tpe0oBaHUS K NMPeIMETHBIM pe3y/ibTaTaM 0CBOECHHSI OCHOBHOH 00pa30BaTeIbHOI MPOrpaMMbl
TpeOoBaHus cpeaHero oo0umero od0pa3oBaHust

Brnanenne meronamu J10Ka3aTeNbCTB, aJrOPUTMaMM peIleHUs 3a7ay; yMeHue (GopMyIMpoBaTh U OMNEPUPOBATh
MOHATHSIMU: ONPEIEJICHNE, aKCUOMa, TEOPEMA, CIIEJCTBUE, CBOMCTBO, IPHU3HAK, JO0KA3aTEJIbCTBO, PaBHOCHUIIbHBIC
(GOpMyIMPOBKY; MPUMEHSTh UX; YMEHHUE (POpMyIHpoBaTh 00paTHOE U MPOTHUBOMNOJIOKHOE YTBEPXKIACHHE, IPUBOIUTH
IpUMepbl M KOHTPHIPHUMEPHI, HCIOJIb30BATh METOJ MAaTeMaTH4YeCKOW MHIYKIMHM; MPOBOAUTH JOKa3aTEJIbHbIE
1 paccyXIeHHs NpU PELIEHUM 3aJad, OLEHMUBATH JIOTMYECKYIO IPaBUIIBHOCTh PACCYKIEHUH; YMEHHE OIEpUpPOBATH
MOHATUSIMU: MHOYKECTBO, IOJMHOXKECTBO, OIEpalliM HaJ MHOXXECTBaMHU; YMEHHE MHCIIONIb30BaThb TEOPETUKO-
MHOKECTBEHHBIN amnmapar JUisi ONMCaHUs pealbHBIX MPOLIECCOB U SBJIEHUI W MPHU PEIIeHUHU 337134, B TOM YHUCIIE U3
JIPYTUX y4eOHBIX MPEIMETOB; YMEHHE OIEepUpOBaTh MOHATHSAMH: Tpad, CBA3HBIA rpad, nepeBo, LUK, rpad Ha
TUIOCKOCTH; YMEHUE 3a]1aBaTh ¥ ONUCHIBATH rpadbl pa3IU4YHBIMU CIIOCOOAMU; MCIIOIB30BaTh Ipadbl MPU pelIeHUH 3a1a4




Konx nposepsiemoro
TpeOoBaHMS

IIpoBepsiemble TpeOGOBaHMS K MPeAMETHBIM pe3yJibTaTaM OCBOEHUSI OCHOBHOI 00pa3oBaTe/IbHOM POrpaMMbl
cpeaHero o01ero o0pa3zoBaHus

YMeHue onepupoBaTh MOHATUSAMH: HATypalbHOE YMCIIO, LIEJIOE€ YMCIIO, CTEHEHb C IEJIBIM I10KAa3aTeleM, KOPEHb
HATYpaJIbHOM CTENEHH, CTETIEHb C PAllMOHAIBHBIM [TOKA3aTeNIeM, CTETICHb C ICHCTBUTEIbHBIM IIOKa3aTeIeM, Jorapudm
YHUCIIA, CAHYC, KOCUHYC U TAHT'€HC IIPOU3BOJIBHOT'O YHCJIA, OCTATOK 10 MOIYIIIO, pallMOHAIBHOE YU CIIO, UPPALMOHAIBHOE
YHUCJIO, MHOKECTBA HATYPAJIbHBIX, LIEJIBIX, PALIUOHAIIbHBIX, JEHCTBUTEIBHBIX YUCEN; YMEHHUE UCIIOIb30BaTh IPU3HAKU
JeIMMOCTH, HAUMEHBIINI OOIIMIA IeTUTeNnh U HauMEeHbIIee o0Iiee KpaTHoe, anroput™ EBKiMaa npu perieHuu 3aiad;
3HAKOMCTBO C Pa3jM4HBIMU IMO3UIMOHHBIMA CHCTEMAMM CYMCIICHMsI; YMEHHUE BBIIOJIHATH BBIYHUCICHUE 3HAYCHUM U
npeoOpa3oBaHusl BRIPAKEHHUI CO CTETICHSAMH U Jorapudmamu, mpeodpa3zoBaHus APOOHO-PAMOHAIBHBIX BRIPAKEHUIH;
YMEHHE ONEPUPOBAThH MOHATUSMU: MTOCIEAOBATEIHLHOCTh, apu(pMeTHYeCcKasi MPOrpeccusi, reoMeTpudeckas Iporpeccus,
OEeCKOHEYHO YOBIBAIOIIAs TEOMETpPHYECKas MPOrpeccHs; YMEHHE 3a7aBaTh IOCIEIOBATEIBHOCTH, B TOM YHCIE C
MIOMOUIbI0 PEKYPPEHTHBIX (OPMYJ; YMEHHE ONEpUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YHUCIJIO, COINpPSIKEHHbBIE
KOMIUIEKCHBIE YHCIIa, MOTYJIb M apTYMEHT KOMIUIEKCHOTO YUCIIa, (popMa 3aIiCH KOMIUIEKCHBIX YHCell (TeOMeTpryecKas,
TPUTOHOMETPHUYECKas U anredpanyeckas); yMeTb IPOU3BOIUTH apu(pMeTHYeCcKue JeCTBUS C KOMIUIEKCHBIMU YUCIIAMU;
IIPUBOJUTL TPUMEPBI HCIOJIb30BAaHUS KOMIUIEKCHBIX YHCEN; OIEPUPOBAaTh MOHATHAMM: MaTpuma 2x2 m 3x3,
ONPEJIEIUTENh MATPULIBI, TEOMETPUYECKUI CMBICII ONTPEAEIIUTENS

VYMmenue OINCpHUPOBATH NOHATHAMU: PALITMOHATIBHBIC, UPPALIMOHAIBHEIC, ITOKA3aTCJIbHBIC, CTCTICHHBIC, J'IOl"apI/I(i)MI/ILIeCKI/IC,
TPUTOHOMCETPHUYCCKUC YPABHCHHUA W HCPABCHCTBA, UX CHUCTCMbI; YMCHHC OICPHUPOBATH IMOHATHAMU: TOKIACCTBO,
TOXACCTBCHHOC npeo6pasoBaHI/Ie, YpaBHCHHE, HCPABCHCTBO, CUCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCUJIIBHOCTb
ypaBHeHHﬁ, HCPaBCHCTB U CUCTCM, YMCHUC PCIIATH YPaBHCHUA, HCPABCHCTBA U CHUCTCMbI C MOMOMIBIO Pa3JINYHBIX
HpI/IéMOB; pfmiaTth ypaBHCHHA, HCPABCHCTBA W CHCTCMbI C MapaMETPOM; MPUMCHATH YPaBHCHUA, HCPABCHCTBA, HUX
CHUCTCMBI JUISA pCHICHUA MATCMATHUYCCKUX 3aa4 U 3a4a4 U3 Pa3JIMYHbIX obOmacreit HAaYKH U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMH: (QYHKIUSA, YETHOCTh (YHKIUHU, NEPUOAMYHOCTbh (PYHKIIHMH, OrPAaHUYEHHOCTD
(GYHKIIMM, MOHOTOHHOCTb (QYHKIIMH, 3KCTpeMyM (YHKIUH, HauOoiblllee W HauMEHbIIee 3HAYeHHUS (PYHKIHM Ha
MIPOMEXYTKE, HENpepblBHAs (QYHKLUS, acCUMITOTHI rpaduka (QyHKIUHU, TepBas U BTOpas NpPOU3BOAHAs (DYHKIIHMH,
reOMeTPHUECKUil U (PU3NIECKUN CMBICI TMPOU3BOIHON, MTEpBOOOpa3Hast, ONpeeNEHHbI HHTETPall; YMEHUE HAXOIUTh
acUMMNTOTHI rpaduka GyHKIMU; YMEHUE BBIYMCIATH MPOU3BOJHBIE CYMMBI, TPOU3BENEHNS, YACTHOTO U KOMIIO3HUINH
GyHKIMH, HaXOIUTh ypaBHEHHE KacaTeabHOU K rpaduky QyHKIUU; yMEHUE HaXOAUTh MPOU3BOJHBIE dJIEMEHTAPHBIX
(GYHKIMN; YMEHUE MCIIOJIb30BATh MPOM3BOIHYIO JUISL HCCIIeOBaHUs (DYHKIMM, HAXOAUTh HAaHOOJbIINE U HAMMEHBIINE




Konx nposepsiemoro
TpeOoBaHMS

IIpoBepsiemble TpeOGOBaHMS K MPeAMETHBIM pe3yJibTaTaM OCBOEHUSI OCHOBHOI 00pa3oBaTe/IbHOM POrpaMMbl
cpeaHero o01ero o0pa3zoBaHus

3Ha4eHUs (QYHKUUH; CTPOUTHh IpaMKM MHOTOWIEHOB C HCIOJIb30BAHMEM alapaTa MaTeMaTHYeCKOro aHaju3a;
[IPUMEHATHh MPOU3BOJHYIO Il HAXOXXACHUS HAWIIy4dllero pPEIICHUS B IPUKIAIHBIX, B TOM 4YHUCJIE COLMAIBHO-
HSKOHOMHYECKUX U (PM3MYECKHX 3aj[adax; HaXOAWUTh IUIOMAAN U 00BEMBI (PUTYp C TOMOIBIO WHTETpaja; MPUBOIUTH
IPUMEPHI MATEMATHYECKOTO MOACITUPOBAHHS C TIOMOIIBIO (D (HepeHITNATBHBIX YpaBHEHHHA

YMmenue onepupoBath NOHATUAMHU: Tpaduk QyHKIUU, 0OpaTHas QyHKIKA, KOMIIO3ULIKUA QYHKIUHN, TMHEeWHas QyHKIUs,
KBaJIpaTHYHAss (PYHKIHS, palioHabHAs (QYHKIUS, CTEHICHHAs] (QYHKIUS, TPUTOHOMETpUYecKrue (QDyHKIIUU, 0OOpaTHBIE
TPUTOHOMETpHUYCCKHE (DYHKIINH, IOKa3aTeabHas U JJorapudmMudeckas GyHKITMH; YMEHHE CTPOUTH TPAPUKN U3yUIESHHBIX
GyHKIUH, BBIMOIHATH MpeoOpazoBaHus TrpadukoB (QPYHKIMMA, MCIONb30BaTh TpaduKU AN U3YYEHHs] MPOIECCOB U
3aBUCHMOCTEH, MpU pEIIeHUWH 3a1ad U3 JPYruX Y4eOHBIX MPEAMETOB W 3a/ad U3 PEabHON KHU3HU; BBIPAXKATh
dbopMyllaMH 3aBHUCHMOCTH MEXJy BEIUYMHAMH, HCIOJIH30BaTh CBOWCTBA W Tpaduku (GYHKIUNA s pErICHHS
YPaBHEHUH, HEPABCHCTB U 3a7a4
C mapameTpamu; n300pakaTh Ha KOOPIMHATHON MJIOCKOCTH MHOKECTBA PEIICHUI ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 33[1a4l pa3HbIX TUIIOB (B TOM YHCIIE Ha MPOLEHTHI, JOJIU M YacTH, Ha JBU)KEHUE, paboTy,
CTOMMOCTh TOBapOB W YCJIYI, HaJOTH, 3aJayd M3 OO0JAacTU YIpaBi€HUs JUYHBIMH U CEMEHHBIMM (pUHAHCAMN);
COCTaBJISITh BBbIpaXEHMS, YpaBHEHUS, HEPaBEHCTBA
U UX CUCTEMBI IO YCIIOBUIO 33/1a4M, HCCIIEI0BATh MOJIyY€HHOE pellieHHEe U OLIEHUBATh NPaBI0NOA00HOCTb PE3yJIbTAaTOB;
YMEHHE MOJIETIUPOBATh PEAJIbHbIE CUTYAllUN HA SI3bIKE MATEMATHUKH; COCTaBJISATh BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA
U MX CHCTEMBI 110 YCIIOBHIO 3a/layM, HCCIEI0BAaTh IOCTPOCHHBIE MOJENM C MCIIOJIB30BAaHMEM armapara ajareOpsl,
MHTEPIPETUPOBATH MOJTYYEHHBIH pe3yabTaT

YMeHue omnepupoBaTh MOHATHAMM: CpelHee apudMeTHdeckoe, MeauaHa, HauOousiblllee W HauMEHbIlee 3HaueHUs,
pa3Max, Jucrepcusi, CTaHJapTHOE OTKJIOHEHHE 4YHCIOBOrO Habopa; yYMEHUE W3BJIEeKaTh, WHTEPIPETHPOBATH
nH(pOpMaIKIo, TPEJICTABICHHYIO B TaONMIlaX, Ha AUarpamMMmax, rpaukax, oTpakarollyl0 CBOMCTBAa peabHBbIX MpPO-
LIECCOB U SIBJICHUU; MPEJCTaBIATh MH(OPMAIUIO C MOMOUIbIO TaONMIl U AMArpaMM; HCCIEeI0BaTh CTaTHCTUYECKHE
JlaHHbIE, B TOM YHUCJIE C MPUMEHEHHEM IpadUYecKUX METOJIOB M IJIEKTPOHHBIX CPEICTB; IpadMuecKu HCCIEeI0BATh
COBMECTHBIE HaOIIOICHHS C TOMOIIBIO IMarpaMM PacCEeMBaHUS U JIMHEWHOMN perpeccuu

YMmenue ONCprUpOBaTh MOHATHAMU: CﬂyqaﬁHBIﬁ OIIBIT U cnyqai/'lHoe CO6BITI/Ie, BEPOATHOCTDH CJ'Iy‘-IElfIHOFO CO6LITI/I$I;
YMCHHC BBIYHUCIATH BCPOATHOCTL C HCIIOJIB30BAHUCM rpa(bnqecxnx MCTOOB, NPHUMCHATH (bOpMy.TILI CJIIOXKCHHUA U




Konx nposepsiemoro
TpeOoBaHMS

IIpoBepsiemble TpeOGOBaHMS K MPeAMETHBIM pe3yJibTaTaM OCBOEHUSI OCHOBHOI 00pa3oBaTe/IbHOM POrpaMMbl
cpeaHero o01ero o0pa3zoBaHus

YMHOXKEHUS BEPOATHOCTEH, (GOpMyIly OJIHON BEpOSITHOCTH, (hopMyiry bepHysuin, komOuHAaTOpHBIE (hAaKThl U POPMYJIBL;
OLIEHUBATh BEPOSITHOCTU pEalIbHBIX COOBITUI; yMEHHUE ONIEPUPOBATH MOHATUAMU: CIydaliHas BEJIMUMHA, paclpe/ielieHue
BEPOSTHOCTEH, MaTEMAaTUYECKOE OKUIAHUE, TUCIEPCUS U CTAHIAPTHOE OTKIOHEHHE CIYyYallHOW BETMYMHBI, (PYHKIUU
pacipeneseHus U IJI0THOCTU PABHOMEPHOI0, ITOKA3aTEIbHOIO M HOPMAJIBLHOT'O PACIpEeIICHU; YMEHHUE UCII0Ib30BATh
CBOWCTBA M3YYEHHBIX paclpeaeeHui A pelieHus 3a/1a4; 3HAKOMCTBO C MOHATUAMU: 3aKOH OOJIbILUX YHCEN, METObI
BbIOOPOYHBIX HCCIIEIOBaHUN; YMEHHE MPUBOAMTH MPUMEPHI MPOSBICHUSA 3aKOHA OOJBIIMX YHUCEN B MIPUPOJIHBIX U
OOIIIECTBEHHBIX SIBJICHUSAX; YMEHUE ONEPUPOBATH MOHATUSMHU: COYETAaHHE, IEPECTAHOBKA, YHCIO COYETAHHMA, YHCIIO
NepecTaHoOBOK; OnHOM HBI0TOHA; yMEHHE MPUMEHITh KOMOMHATOPHBIE (aKThl U PACCYXKACHUS JJIS PEUICHUs 3a]ad;
OLIEHUBATh BEPOATHOCTHU PEAIbHBIX COOBITHI; COCTABIATh BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH MOJTy4YEHHBII
pe3yJIbTar

YMeHnue onepupoBaTh NOHATUSMU: TOUKA, IIPsiMasi, MJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, Iy, BEIMUMHA YIJIa, INIOCKUN
yrojl, ABYI'paHHbIN yroj, TPEXIpaHHBIA yroj, CKpeLIMBarOIIUECs NpsMble, MapauIeIbHOCTh U NEePIEHIUKYIIPHOCTh
IPSAMBIX M IUIOCKOCTEH, Yrojl MEXAY NPSAMBIMH, YrOJd MEXIY NPSAMOM M INIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSIMH,
paccTosiHue OT TOYKHM JI0 IUIOCKOCTH, PACCTOSIHME MEXIY HpPSIMBIMHU, PACCTOSIHUE MEXAY IUIOCKOCTSIMHU; yMEHHE
WCIIOJIb30BaTh IPH PELICHUM 3a7ad W3y4YeHHblEe (PaKThl U TEOPEMbl IJIAHUMETPUHU; YMEHHE OLEHUBATh pPa3Mepbl
00BEKTOB OKPY’KAIOIIEr0 MUPA; CTPOUTh MaTeMaTHUYECKUE MOJEIH C MOMOIIIBIO TEOMETPUUECKUX TMOHITUH U BETMYHH,
pelaTh CBA3aHHbIE C HUMU NPAKTUYECKUE 33/1a4H
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YMeHnue onepupoBaTh MOHATUSAMU: IUIOMIAb (QUTYPBI, 00BEM (PUTypbl, MHOTOIPaHHUK, TPABUJIbHBI MHOTOIpaHHUK,
CeueHUEe MHOTOIpaHHUKa, KyO, mapajuiesienunes, npusMa, nupamuaa, Gurypa U moBEpXHOCTh BpalleHMs, LMINHID,
KOHYC, 1map, chepa, iomanb chepsl, IUIOMaAb MOBEPXHOCTH MUPAMUAbI, IPU3MBI, KOHYCa, LIUINHIPA, 00bEM KyOa,
MIPSIMOYTOJIBHOTO MapajuieNeNuIe a, IMPaMHIbl, IPU3MbL, IUIUHAPA, KOHYCAa, [1apa, pa3BEPTKAa OBEPXHOCTH, CEUEHUS
KOHYCa M HWIMHJPA, TapajuleIbHbIE OCH MM OCHOBAHUIO, CEYEHHUE 11apa, INIOCKOCTh, Kacaromasics chepsl, TUINHIPA,
KOHYCa; YMEHHE CTPOUTh CEYEHUE MHOTOTpaHHUKA, N300pakaTh MHOTOTPaHHUKHU, (PUTYPHl U TOBEPXHOCTH BpaIICHHUS,
UX CEYCHHMs, B TOM YHCJIE C TIOMOIIBIO AMEKTPOHHBIX CPEACTB; YMEHHE NIPUMEHATh CBOMCTBA reOMETPUUECKUX (UTyp,
CaMOCTOSITENIbHO (hOPMYJIUPOBATh ONpeAeTICHUs U3ydaeMbIX (DUTYp, BBIIBUTATh TUIIOTE3bl O CBOMCTBAX M MPHU3HAKaX
reoMeTpuyYecKux Quryp, oOOCHOBBIBATh HJIM OINPOBEpPrarb HX; yYMEHUE MPOBOJAUTH KiaccHuPUKanuioo ¢Guryp Imo
Pa3IMYHbBIM MPU3HAKAM, BBIIOJIHATH HEOOXOAUMBIE IOMOJHUTENbHbIE IOCTPOCHUS




Konx nposepsiemoro
TpeOoBaHMS
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IIpoBepsiemble TpeOGOBaHMS K MPeAMETHBIM pe3yJibTaTaM OCBOEHUSI OCHOBHOI 00pa3oBaTe/IbHOM POrpaMMbl
cpeaHero o01ero o0pa3zoBaHus

YMeHue onepupoBarth MOHATUSMHU: IBUKEHUE B IIPOCTPAHCTBE, MAPAUICIIBHBIN IEPEHOC, CHMMETPHSI Ha TUIOCKOCTH U B
MIPOCTPAHCTBE, MOBOPOT, MPeodpa3zoBaHue Moa00us, Mog00HbIe (DUTYpHI; YMEHUE PAacllO3HABATh PABHBIC U MOJI00HBIC
(burypsl, B TOM 4uclie B IPUPOAE, HICKYCCTBE, ApXUTEKTYpE; UCIIOJIb30BAaTh FTEOMETPUUECKHIE OTHOIICHHS TP PEILICHUN
3aj1a4; HAXOJUTh T€OMETPUYECKIE BETMYMHBI (JUIMHA, YTOJ, IJI0IIab, 00BEM) IIPH PEIICHUH 3aJad U3 JPYrUX y4eOHBIX
IPEAMETOB M U3 PEalbHOW JKU3HU; YMEHUE BBIYUCIATH F€OMETPUYECKUE BEIMYHMHBI (JUIMHA, YroJ, TUIOMAab, 00BEM,
101 aab HOBerHOCTI/I), HCII0JIB3YS U3YUCHHBIC (1)OpMy.IH)I M MCTO/JIbI, B TOM YHMCJIC: ILUIOIIA/lb ITOBEPXHOCTH IMTUPAMUILI,
MIPU3MBI, KOHYCa, IIHINHPA, TUIomans chepbl; 00bEM Kyba, IpsSMOYTOIbHOTO HapajuIeenuIesa, MUPaMUIbl, TIPH3MBI,
IMJIMHAPA, KOHYCAa, [Iapa; YMEHHE HaXOUTh OTHOIIEHHE 00BEMOB 1TOI00HBIX HUTYD
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YMeHue onepupoBaTh MOHATHUAMU: MPSIMOYrOJbHAs CHCTEMa KOOPAMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPIUHATHI
BEKTOpa, CymMMa BEKTOPOB, IPOM3BEJIEHHWE BEKTOpPAa Ha YHCIIO, pa3JIOKEHUE BEKTOpa IO 0a3ucy, CKalspHOE
MPOU3BE/ICHUE, BEKTOPHOE MPOU3BEICHUE, YIOJ MEXKIY BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIA M KO-
OpAMHATHBIN METOJ JUIsl pEIICHUs TeOMETPUUYECKUX 3a7a4 U 3a7a4 APYTruX Y4eOHBIX IPEIMETOB
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YMmenue BbIOMpaTh MOAXOASAIIMNA METON JUIsl PELIeHUs 3aJauyd; MOHMMAaHUE 3HAYMMOCTH MaTEeMaTHKU B HU3yYEHHH
MPUPOIHBIX U OOIECTBEHHBIX IPOLIECCOB U SBJICHUN; YMEHHE DPACIIO3HABATh INPOSIBICHHUE 3aKOHOB MAaTEMaTUKHU B
HCKYCCTBE, YMEHUE MPUBOJUTH IPUMEPHl MAaTEMAaTHUECKUX OTKPBITHI POCCUICKOI 1 MUPOBOI MaTeMaTHUECKOM HAyKH

ITEPEYEHDb SJIEMEHTOB COHEPXAHWA, TIPOBEPAEMbBIX HA EI'D 11O MATEMATUKE

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 UYucna ¥ BBIYUCIICHUS
11 HarypanbHble u nenbie ynucna. [IpusHaku 1eIMMOCTH LENbIX YUCET
1.2 Parmonanbhele uncina. OObIKHOBEHHBIE M JECITUYHBIE TPOOU, POLIEHTHI, OECKOHEUHbIE MTEPUOANYECKHE APOoOH
1.3 ApudmeTnueckuii KOpeHb HaTypaibHOU cTeneHu. JlefcTBUs ¢ apupMeTHUeCKUMU KOPHSIMHU HaTypajJbHOU CTENEH!




Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
14 Crenens c 1enbM nokasareneM. CTeneHb ¢ palluoHaIbHbIM noka3areneM. CBOMCTBa CTEIEHU
1.5 CuHyc, KOCHHYC ¥ TAaHT'€HC YUCIIOBOI'O apryMeHTa. APKCHHYC, apKKOCUHYC, ApKTAaHI€HC YMCIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTH4HbIE U HATYypaJIbHbIE JTOrapHPMBbI
17 JlelicTBUTENbHBIE YKCIa. ApudMeTHuecKue onepanuu ¢ UI[CI‘/'ICTBI/ITCJ'IBHBIMI/I yucnamu. [IpuOiavkéHHble BBIYMCICHUS, IPaBUIIA
OKPYTJICHUS, IPUKHUJIKA U OIICHKA Pe3yIbTaTa BHIYUCICHHUH
1.8 [Ipeobpa3oBanue BbIpaKeHUI
1.9 KomMiuiekcHele yncia
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 Lenble u 1poOHO-palliOHATbHBIE YPAaBHEHUS
2.2 Uppanmonanbubie ypaBHEHHS
2.3 Tpuronomerpuyeckue ypaBHEHUs
2.4 [Toka3zaTenbHbIE U JOTapUPMHUECKUE YPABHEHHS
2.5 enpie u 1poOHO-palIMOHATIEHBIE HEPABEHCTBA
2.6 HppaumronanbHble HEPABEHCTBA
2.7 [TokazarenabHble U JIorapupMUIECKIE HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 | YpaBHeHUs, HEPABEHCTBA U CHCTEMBI C TapaMeTpaMu
211 Matpuia CuCTEMBI JINHENHBIX ypaBHEHUI. ONIpeAeaInTeNIb MaTPULIbI
3 OyHKIMH U TpaduKu
31 ®Oynk1us, cnocoOs 3aanus GpyHkuuu. ['paduk pynkuuu. Bzanmuo obpatasie pyHkiun. Y€THeie u HeuéTHbIe pyHkuuu. [lepuo-
' nudeckre QyHKIuu
Ob6nacTh ompezaeneHuss U MHOXKeCTBO 3HaueHUM ¢yHkiuu. Hymu @ynkuuu. I[IpomexxyTku 3HakomoctosHCTBa. [IpomexyTku
3.2 MOHOTOHHOCTH (YHKUIMH. MaKCUMyMbl 1 MUHUMYMBI QyHKUIMU. Hanbosbiiee 1 HauMeHblee 3HaYeHHe (QyHKIMM Ha MpoMe-
KYTKE
3.3 CrenenHast GyHKLUS C HATYpaJIbHBIM U LENbIM noka3aTteneM. E€ cBoiicTBa u rpaduk. CoiicTBa u rpaduk KOpHs N-0if creneHu
3.4 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U rpapUKu




Koxa

HpOBepﬂeMblf/i IJIEMEHT COACPKAHUSA

3.5 [Toka3zarenpHas u orapudmMudeckas QyHKIHH, UX CBOWCTBA U TpapUKU

3.6 Touku paspeiBa. AcuMntoTsl rpadukoB GyHkiui. CBoiicTBa PyHKUINNA, HEMPEPHIBHBIX HA OTPE3KE

3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS TOCIIEIOBATEILHOCTEN

3.8 Apudmerndeckas 1 reoMmeTpudeckas nporpeccuu. opmyina CI0KHBIX TPOIICHTOB
4 Havana matematuuyeckoro ananusa

4.1 [MpousBonuas ¢pyHKIMU. [IpOU3BOIHEIC ATIEMEHTAPHBIX (YHKITHIA

42 [IpumeHneHne NpPoOU3BOAHON K HCCIENOBaHHIO (YHKIUH HAa MOHOTOHHOCTh M JKCTpeMyMmbl. HaxokaeHue HauOoJsbIIero u
' HAaWMEHBIIIETO 3HAUYCHUS YHKIIMH HAa OTPE3KE

4.3 [TepBoobpaznas. MuTerpan
S) MHOXeCTBa U JIOTHKA

5.1 MHokecTBO, onepaiu HaJ MHOKecTBaMu. [{uarpammsl Ditnepa — Benna

5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA

6.1 OnucarenpHas CTaTUCTUKA

6.2 BepositHOCTE

6.3 KombunaTtopuka
7 I'eomerpus

7.1 Durypsl Ha IIO0CKOCTH

7.2 [IpsiMble U TIIOCKOCTH B MIPOCTPAHCTBE

7.3 MHororpaHHuKH

7.4 Tena 1 MOBEPXHOCTH BpAIlICHUS

7.5 KoopanHatsl 1 BEKTOpBI




YYEBHO-METOJNMYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOHECCA

OBA3ATEJIbHBIE YYEGHBIE MATEPUAJIBI IJIA1 YUEHUKA

1. A. I'. Mopakosuu, II. B. CemenoB. Anre6pa m Hayama a”Haimsa. 10 kmacc. B 2 wactax. Yacte 1: ydeOHMK st
0011e00pa3oBaTeNbHBIX YUpeKIeHUH (TpoGuIbHBINA ypoBeHb) — M.: MHeMo3uHa, 2021.

2. A. T'. Mopakosuu, Il. B. CemenoB. Anre6pa u Havanma ananu3a. 10 kmacc. B 2 wgactax. Yacte 2: 3agadyHuK Jid
001eo0pa3oBaTeNbHBIX yUpekaeHu (mpodubHbIi ypoBenb) — M.: MHemo3uHa, 2021.

3. A. T'. Mopakosuu, I[I. B. CemenoB. Anre6pa u Hayana ananu3a. 11 kmacc. B 2 wactax. Yacte 1: yueOHuK i
o011eo0pa3oBaTeIbHbIX YupexaeHu (mpoduibHbIi ypoBeHb) — M.: Muemo3una, 2021.

4. A. T. Mopakosuy, II. B. CemenoB. Anre6pa u Havyanma anHamm3a. 11 kmacc. B 2 wgactsax. Yacte 2: 3amayHuk Juis

o011eo0pa3oBaTeIbHbIX YupexaeHul (mpoduibHbIi ypoBeHb) — M.: MHemo3una, 2021

METOJUYECKHNE MATEPHAJIBI JUIA YUUTEJIA

1. A. T. Mopakosuu, II. B. CemenoB. AnreOpa m Hauama aHanmuza. 10 xmacc. B 2 wactax. Yacte 1: y4yeOHuK s
o01ieo0pa3oBaTeabHbIX YupexaeHui (mpoduibHbIi ypoBeHb) — M.: MHemo3uHa, 2021.

2. A. T. Mopakosuu, II. B. CemenoB. Anre6pa um Havana aHanuza. 10 kmacc. B 2 wyactax. Yacte 2: 3agauHuk [uis
o011eo0pa3oBaTebHBIX YupexaeHu (mpoduiabHbIN ypoBeHb) — M.: MHemo3uHa, 2021.

3. A. I'. Mopakosuu, II. B. CemenoB. Anre6pa m Havyana a”ammsa. 11 kmacc. B 2 wgactsax. Yacte 1: ydeOHHMK s
o01ieo0pa3oBaTeabHbIX YupexaeHui (mpoduibHbIi ypoBeHb) — M.: MHemo3uHa, 2021.

4, A. T. Mopakosuu, II. B. CemenoB. Anrebpa u Havana anamu3a. 11 kxmacc. B 2 wactax. Yacte 2: 3agauyHuK Ui
o011e00pa3oBaTeIbHbIX YUpexaeHul (MpopuibHbIi ypoBeHb) — M.: MHemo3uHa, 2021

5. A.I'. MopakoBuu Anredpa u Hadana aHanu3a 10-11 kmaccel Meroanueckoe mocoOue Asis yYuTens;

6. Enunsnii rocynapcrBenssiii sx3amer 2023-2024 marematnka. Y 4eOHO-TPEHUPOBOYHBIE MATEPHAIIBI SISl TOATOTOBKU YUaIIuXcs /
OUITN

7. EI'D 2024. Marematuka. [IpodunsHbiii ypoBeHb. 36 BapuanToB. Tumnossie TecToBble 3ananus. [loa. pen. M.B. Smenko. - M.:

Ok3amen, MITHMO, 2024.



OU®POBBIE ObPA30OBATEJIBHBIE PECYPCHI 1 PECYPCBI CETU UHTEPHET

16.

17.
18.
19.
20.
21,

piconkuii M. P. Bompocer u orBeTel.  Ammemsaus. http://schoolmathematics.ru/apellyaciya-ege-voprosy-i-otvety-
vysockij-i-r

Mopakosud A.I'., I'mu3z6ypr B.U., JlaBpentseBa H.1O. EI'D.Maremaruka. [Tonuslii cipaBounuk. Teopust 1 nmpakTuka.
http://4ege.ru/matematika/620-polnyj-spravochnik-po-matematike-k-egye.html

JIpicenko @.®. Maremaruka. Temarudeckue Tectol.l eomerpus, TekcToBbie 3aaaun. http://www.alleng.ru/d/math/math450.htm
OtxkpoiThiil Oank 3amau ['MA: hittp://mathgia.ru:8080/or/gial2/

On-naitn tecter: http://uztest.ru/exam wm _http://egeru.ru

OtkpoIThii Oank 3aganuii EI'D o matemaruke — hittp://mathege.ru

[Mopran urdopmarmontoi nogaepxku EI'D — hitp://www.ege.edu.ru

denepanbHbIii eHTP HHOOPMAIMOHHO-00pa30BaTeNbHBIX pecypcoB — hitp://fcior.edu.ru

. DIIEKTPOHHBIN KaTaior odpa3zoBaTelbHbIX pecypcoB — hitp://katalog.iot.ru
. denepanbHbIif HHCTUTYT NEIarornyeckux uamepenuit — Nttp://www.fipi.ru/
. Cankr-IlerepOyprekast akageMus OCTAUIIOMHOTO Tearoru4eckoro oopasosanus — hitp://spbappo.com/ ¢ MockoBckuii eHTp

HETIPEepPBIBHOTO MaTeMaTHYecKoro odpazoBanus — Nttp://www.mccme.ru/

. PLHOKOuUT (EI'D B Cankr-IlerepOypre) — hitp://www.ege.spb.ru/
. MCTOI[I/I‘-ICCKI/IC PEKOMEHAAINHU YUYUTCIIO-TIPCAMCTHUKY (Hpe,[[CTaBJ'ICHH BCC IIKOJBHBIC HpeI[MeTBI). MaTepI/IaJ'ILI JJIA CaMOCTOSITEIbHOM

pa3paboTKu NPOPHIBLHBIX TPOO U aKTHBHU3AIMHU TIpoliecca 00ydeHus B crapiiei mkoine — http://www.center.fio.ru/som

. Caitt MaTepuer — mikoibl n3narenscTBa «lIpocsemenuey». Ha caiite npencraBieHbl

HNHTepHeT-ypoKkH 1o anredpe ¥ HadaiaM aHalli3a U TeOMETPHH, BKIIIOYAIOT TOATOTOBKY caayn EI'D — http://www.internet-scool.ru

Caiit uznarensctBa «MHTEmeKkT-LeHTp», rie MOXKHO HalWTH y4eOHO-TPEHUPOBOUHbIE MaTEPHAIIbl, IEMOHCTPALIMOHHBIE BEPCHH,
0aHK TPEHUPOBOYHBIX 33JaHUI C OTBETaMH, METOJMUECKHE pEKOMEHAAIMy 1 00pasisl perreHuid — hitp:// www.intellectcentre.ru
Caiit yuurens matematuku [llekuna Anexcanapa — hitp://www.shevkin.ru/

O6pazoBarenbHas mwiatpopma «Pemry EI'D»— http://www.mathnet.spb.ru/

COOpHUK HOPMATHUBHBIX JOKYMEHTOB — e0e.edu.ru

[Moaroroska k ET'E, HOBbIe OlaHKM 3aJaHuil, AMIAKTHYECKUE MaTepHaIbl, OMOpHBIE cxeMbl — ege.On-line.info

Cucrema onepaTiBHOTO HHPOpMUpOBaHUs o pe3ynbratax E['D — fed.egeinfo.ru/ege
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