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MNOSACHUTEJIBHAS 3AITMCKA

Pabouas mporpamma ydueOHOro Kypca «Anredpa M Hauyaja MaTeMaTHYECKOTO aHAJIH3a»
0a3oBoro ypoBHs i obydaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepallbHOTO
roCyJapCTBEHHOTO 00pa30oBaTEIbHOIO CTAaHIApTa CpeIHEro oouero odpa3zoBaHUsA, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMM, MPEIbIBIAEMBbIX K MAaTEMATHYECKOMY OOpa3oBaHHUIO, U
TPagUIMi POCCHIICKOrO oOpa3zoBaHus. Peanmzamus mporpaMmbl 00ECHEUMBACT OBIAJCHHE
KJIIOYEBBIMH KOMIIETCHLIMSIMH, COCTABIISIOIMIMMU OCHOBY JUISI CaMOPA3BUTHUS U HEMPEPHIBHOTO
00pa30BaHus, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JMYHOCTHOI'O M IIO3HABATEJILHOTO PAa3BUTHUS
JUYHOCTH 00YYarOLIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hayajna MaTeMaTH4YeCKOIO aHalIM3a» SIBIAETCS OJHUM M3 Hauboiee
3HaYMMBIX B MPOTPaMMe CTapIIeil IIKOJbI, MOCKOJBbKY, C OJHOW CTOPOHBI, OH OOECIICYHBACT
MHCTPYMEHTAJbHYIO 0a3y /s HM3y4YeHHs BCEX ECTECTBEHHO-HAYYHBIX KypCOB, a C ApPYyrou
CTOPOHBI, (QOPMHUPYET JIOTHUECKOE U aOCTPaKTHOE MBIIUICHUE Y4YallluXcsi Ha YpOBHE,
HE00XO0IMMOM JJIsi OCBOCHHUSI KypcOB MH(OPMATUKH, OOIIECTBO3HAHUSA, UCTOPUH, CIIOBECHOCTH.
B pamkax maHHOTO Kypca yJamiecs OBJIaJIeBal0T YHUBEPCAIBHBIM S3bIKOM COBPEMEHHOM HAYKH,
KOTOpast (GOpMYJIHPYET CBOU AOCTHIKEHHSI B MAaTEMaTHIECKOH (hopme.

Kypc anre6pbl 1 Hauas MaTeMaTHYECKOro aHaJIM3a 3aKJa/bIBa€T OCHOBY JUIsl YCIIELIHOTO
OBJIQJICHUSl 3aKOHAaMHM (U3UKU, XHUMUHM, OWOJOTUM, TOHMMAaHHUS OCHOBHBIX TEHJEHIMH
HKOHOMHKH U OOIIECTBEHHOH JKU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX
U KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIIb30BaTh UX B MOBCETHEBHOM XM3HH. B Toxe
BpeMs OBJIa/IeHUE aOCTPaKTHBIMHM U JIOTUYECKH CTPOIMMH MaTeMaTHYECKUMH KOHCTPYKLMSIMHU
pa3BUBaeT yMEHHE HaXOJAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTUHHOCTH YTBEPXKICHMS,
UCIIOJIb30BaTh 0000IlleHne ¥ KOHKPETH3aluio, abcTparupoBaHHWE W aHaJOruio, (opMHUpYeT
KpPEaTHBHOE M KPUTHUECKOE MBIIUICHHE. B X0/e n3ydeHus anreOpsl U Hadall MaTEMaTHIeCKOTO
aHaju3a B CTaplleil 1IKoJie ydalluecs MOJy4aroT HOBBIM ONBIT PEHICHUs NMPUKIATHBIX 3ajad,
CaMOCTOSITENIFHOTO ~ TIOCTPOECHUS ~ MaTeMaTH4YeCKMX MOJENed pealbHbIX CUTyalluidi u
UHTEPIpPETAlMK  TIONYYEHHBIX PEIIeHWH, 3HAKOMATCS C TPUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEW B MpPUPOJIE, HAYKE W B HCKYCCTBE, C BBLIAIONIUMUCS MaTeMaTHUECKUMHU
OTKPBITUSAMH U UX aBTOPAMH.

Kypc o0namaer 3HauMTENbHBIM BOCHHMTATENBbHBIM MOTEHLHAIOM, KOTOPBIA peaan3yercs
KaK yepe3 ydyeOHbI MaTepuan, CocoOCTBYIOUINI (POPMUPOBAHUIO HAYYHOI'O MHPOBO33pPEHMUS,
TaKk ©W 4epe3 crneuupuky ydeOHOH JESITeNBHOCTH, TpeOyromeld CaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, TPOJODKUTEIIHOM KOHIEHTpallud BHUMAaHMS M OTBETCTBEHHOCTH 3a
MOJIy4EeHHBIH pe3yibTar.

B ocHoBe Meromuku oOydeHHs anreOpe W HadajaM MaTeMaTHYeCKOTO aHAu3a JISKUT
JeSITeTbHOCTHBIN MPUHIIUAT 00YYEHUSI.

CrpykTypa Kypca «Anrebpa 1 Hayajga MaTeMaTHYECKOTO aHAJIM3a» BKIIIOYAET CIEAYIOIINe
coJiepKaTelbHO-MeTOAuYecKue JUHUU: «Yucna u BblUMcIeHus», «DyHKIUM U TrpaduKuy,
«YpaBHeHUS U HepaBeHCTBa», «Hauana maremarnyeckoro ananuza», «MHOXKECTBAa U JIOTUKAY.
Bce ocHOBHBIE COpep)KaTEIbHO-METOMYECKUE JTMHUM HM3YYaloTCs Ha TPOTSHKEHWH JBYX JIET
o0y4yeHMs B cTapuiel IIKoJe, eCTECTBEHHO JOMOJHSS JIpYr Apyra M IOCTENEHHO HaChIasCh
HOBBIMM TEeMaMH M pa3fenamu. JIaHHBIH Kypc SBJSIETCS HMHTEIPATHBHBIM, IOCKOJIBKY
oObemuHsIET B ce0e coiep)kaHWe HECKOJIbKMX MaTeMaTHYeCKUX JHCHUIUIMH: anre0pa,



TPUTOHOMETPHS, MATEMAaTUYECKUN aHAIN3, TEOPHSI MHOKECTB U J1p. [1o Mepe Toro kak ydaniuecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKMM MATEeMAaTUYECKHUM alllaparoM, y HUX TOCIEeI0BATEIBHO
dbopMUpYETCS U COBEPIICHCTBYETCS yMEHHE CTPOUTH MAaTEMAaTUYECKYH) MOJEIh peallbHON
CUTyalluu, MPUMEHITh 3HAHUS, MOJIyYeHHbIE B Kypce «AinreOpa M Hayalla MaTeMaTH4YeCKOTro
aHaJIM3ay, A PELIEHUS CaMOCTOSTEIbHO Cc(OpPMYIHpPOBAaHHOW MaTeMaTHYECKOW 3aqadd, a
3aTE€M UHTEPIPETUPOBATH MMOJYYECHHBIN PE3YJIbTAT.

CognepxxarenpHo-MeTOoAMuecKass  JuHUS  «Yucna W BBIYMCIIEHUS» — 3aBEpIIAET
dbopMUpOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe ObLJIO HAyaTo B
OCHOBHOI1 mikoine. B crapuieil mkone ocoboe BHUMaHue yaemnseTcss (GOpMHUPOBAHUIO MPOYHBIX
BBIUMCIIUTENFHBIX HABBIKOB, BKJIFOYAIONMIUX B CE0s HCIIONB30BAHHUE PA3IUYHBIX (HOpPM 3arucu
JICUCTBUTEIIBHOIO YHUCJA, YMEHHE pAaUMOHAIBHO BBIIOJIHATH JCHCTBUS C HUMH, JeNaTh
OPUKUAKY, OIEHUBaTh pe3yiabTar. OOyuaromuecs MOJIy4aloT HAaBBIKM HPUOIMKEHHBIX
BBIUMCJICHUM, BBINOJHEHHUS JNEWCTBUH C YMCIaMM, 3alMCaHHBIMM B CTaHIApTHON ¢opme,
WCIIOJIb30BaHMS MATEMATHYECKUX KOHCTAHT, OLICHUBAHMS YMCIOBBIX BBIPAKECHUM.

Jlunusa «YpaBHEHUS M HEPABEHCTBA» pPeAU3yeTCsd Ha MPOTSHKEHUH BCEro oOydeHHs B
CTaplied WIKOJe, IMOCKOJbKY B KaXJOM paszJeie MporpaMMbl IPEIyCMOTPEHO peUIeHUE
COOTBETCTBYIOIIKX 3aAa4. OOy4aromuyecs: OBJIaJeBalOT Pa3IMYHBIMU METO/IaMHU PEUICHHS LIEIBIX,
palMoOHATBHBIX, UPPAIMOHAIBHBIX, TOKA3aTEIbHBIX, JTOTAPU(OMHUUECKUX U TPUTOHOMETPUUECKUX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM. [lonydeHHbIE YMEHHS UCIIOIB3YIOTCS MPU UCCIECIOBAHUHI
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHUH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHU QyHKUuU. JlaHHas comepxkaTenbHas IMHUS BKIIOYAET B
cebst Takke (OPMUPOBAHWE YMEHUH BBIMONHITH pacu€Tel 1o (opmyrnaM, TpeodpazoBaHUs
LEJbIX, PAalMOHAJIbHBIX, HPPAUMOHAIBHBIX W TPUTOHOMETPUYECKHUX BBIPAKECHUH, a TaKkKe
BBIpQXEHHH, COJep)KalIMX cTeneHu u jorapudmbl. brnaromaps uzyueHuio anredbpandeckoro
MaTepuaia MPOUCXOIUT JalbHEeIee pa3BUTHE ATOPUTMHUYECKOTO U aOCTPAKTHOTO MBIILICHUS
ydamuxcs, (GOpPMHUPYIOTCS HABBIKM JEAYKTHBHBIX PAacCYXICHUH, pabOThl C CHMBOJBHBIMHU
dbopmamu, IpeICTaBIeHUs] 3aKOHOMEPHOCTEM M 3aBUCHMOCTEH B BUJIE PABEHCTB U HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHHs] IPAKTHUYECKUX U €CTECTBEHHO-
Hay4HbIX 334, HAIJSIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK 3bIKAa HAYKH.

ConeprkarenbHo-MeTouuecKass JUHUSA «DyHKIUA U TpaduKu» TECHO TEPErieTaeTcs C
JPYTUMHU JIMHUSIMH Kypca, ITOCKOJIBKY B KaKOM-TO CMbICIE 33Ja€T MOCIEI0BATEIbHOCTh
U3ydeHUs Marepuana. lV3ydeHwe CTeNMeHHOW, TMoKa3aTenbHOW, Jorapudmuueckoil u
TPUTOHOMETPUYECKUX (YHKIUN, MX CBOWCTB M TpaduKOB, UCHONB30BaHUE (QYHKUIMNA AIs
peuieHuss 3ajad W3 JAPYTUX Y4eOHBIX MPEIMETOB W PEAbHOM >KM3HM TECHO CBS3AaHO KakK C
MaTeMaTUYeCKUM aHAJIU30M, TaK U C PEIICHUEM ypaBHEHUN U HepaBeHCTB. [Ipu sTom OobIoe
BHUMaHUe yjemnsiercss (GOpMUPOBAHUIO YMEHHUS BbIpaxaTh (OpMylaMd 3aBHCHMOCTH MEXKIY
pa3IMYHBIMM BEIMYMHAMH, HCCIEAOBATh TMOJIY4YeHHbIe (YHKIHUU, CTPOUTh HUX TpadHKH.
Marepuasi 3TOH COAEpPKATEIbHON JIMHUM HAUEJIE€H Ha pPa3BUTUE YMEHHM M HaBBIKOB,
MO3BOJISIIOIINX ~ BBIPAXKaTh 3aBHCHMOCTH MEXAY BEIMYMHAMH B  pasnuyHor  (dopwme:
AHAIUTUYECKOW, Tpadudeckod U ciaoBecHOW. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOHICHWI0O W  KOHKPETU3AIHH,
WCITOJIb30BAaHUIO aHAJIOTHH.

ConepxarenbHast TuHUS «Hadama MareMaTHYeCcKOTro aHalv3a» IMO3BOJSET CYHIECTBEHHO
pacIIMPHUTh KPYT KaKk MaTeMaTUYECKUX, TaK M MPUKIAIHBIX 3a71a4, JOCTYIHBIX 00yJaroIIUMCs, Y
KOTOPBIX MOSIBISIETCSI BO3MOKHOCTH UCCIIEIOBATh U CTPOUTH rpaduku GyHKUIUH, OTPEeNaTh UX
HanOOJIbIIINEe U HAMMEHBIINE 3HAYEHUS, BBIYUCISITH TUIOMAAN GUryp U 00bEMBI TEJ, HAXOIUTh



CKOPOCTM M YCKOPEHHs npoueccoB. JlaHHas conepKaTellbHas JIMHUAA OTKPBIBACT HOBBIE
BO3MO)XHOCTH IIOCTPOCHHSI MAaTEMATUUYECKUX MOJENEH peaJbHBIX CHUTyallMi, HaXO0KIEHUs
HAaWIy4dllero penleHHs B NPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMHYECKHX, 3ajayax.
3HAaKOMCTBO C OCHOBaMM MAaTe€MaTHYECKOI'O aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOIO,
(opMabHO-JIOTHYECKOT0 U KPEaTUBHOI'O MBIIUIEHUS, (JOPMUPOBAHUIO YMEHUI pacro3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKH B HayKe, TEXHHKE M HCKyccTBe. OOyuarommecss y3HAIOT O
BBIIAIOIMXCSl pe3yJbTaTaX, IOJYyYEHHBIX B XOJE pa3BUTHUA MATEMAaTUKU KaK HayKd, U HX
aBTOpax.

CopnepxaTenpHO-METONNYECKAs JTUHUSA «MHOXKECTBA U JIOTMKa» B OCHOBHOM ITOCBSIIICHA
3JIEMEHTaM TEOPUU MHOKECTB. TeOpEeTUKO-MHOKECTBEHHbIE IIPEICTABICHUS IPOHU3BIBAIOT BECH
KypC IIKOJBHON MaTeMaTHKH U MpeIaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00BEIUHSIIOMNI
BCE paslenbl MAaTeMATHKM M €€ IPWIOKEHWH, OHU CBS3BIBAIOT pa3HbIE MATEMaTUYECKUE
JUCLMIUINHBL B eauHoe uenoe. 1loaromy BaXkHO IaTh BO3MOXHOCTH IIKOJBHUKY IIOHMMAThb
TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOM MaTeMAaTWKHM U HCIOJb30BAaTh €ro s
BBIPAKEHUS CBOUX MBICIEH.

B kypce «Anrebpa u Hauasa MaTeMaTHYECKOTO aHaJIM3a» MPUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYeCKOro MOJICIMPOBAaHUs, KOTOpbIE NMPHU3BaHbl CHOPMHUPOBATH HABBIKU IOCTPOCHUS
MoOJIeJIe peallbHbIX CUTYyallui, UCCIIEJOBAHMSI 3TUX MOJEJIEH C IIOMOIIBIO ammapara aareopsl u
MaTeMaTUYeCKOr0 aHajliu3a M MHTEpPHpPETAaluu IOJyYeHHBIX pe3yibTaToB. Takue 3agaHus
BIJIETEHBl B Ka&XXIbli M3 PA3AEIOB IPOrpaMMBbl, IOCKOJIbKY BECh MaTepual Kypca MIUPOKO
WCIIOJIB3YETCS U1 pEeLICHUs TPUKIAIHBIX 3a1ad. [Ipu peniennn peanbHbIX IPAKTUYECKUX 3a1a4
ydaliuecss — pa3BUBAalOT  HAOIIONATENIBHOCTb,  YMEHHME  HAXOIUTb  3aKOHOMEPHOCTH,
abcTparupoBaTbCsi, HMCIOIB30BATH AHAIOTHIO, 0000IIaTh M KOHKPETH3HPOBATH IMPOOIEMY.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PELICHUS MNPUKIATHBIX 337ay OpraHusyercs B
npoliecce U3y4eHus BcexX TeM Kypca «Anredpa 1 Hauajla MaTeMaTHYECKOro aHaIu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
B yueOHOM I1aHe Ha M3ydeHue Kypca areOpbl M Hayajl MaTeMaTHYeCKOro aHalin3a Ha 6a30BOM

ypoOBHE OoTBOJIUTCA 2 Yaca B Hemento B 10 kimacce u 3 vaca B Hezenmo B 11 kimacce, Bcero 3a iBa
roja ooyuyenus — 170 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbubie yncina. OOBIKHOBEHHBIE U JIECSATUYHBIC JPOOH, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHUH. IlpumeHenue apoOGeil M NPOLIEHTOB MJs pELICHUs
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHI U pPEaJIbHOM JKU3HH.

JleiicTBuTenpHble uKcna. PalmoHanbHbIe W HUppalMOHAIBHBIC YHCTa. ApupMETHUECKHE
olepanuu ¢ JACHCTBUTEIbHBIMH uuciamMu. [IpuOmmkEHHbIe BRIYUCICHUS, TIPAaBUIa OKPYTIICHHUS,
IIPUKUJKA U OLICHKA PE3YyJIbTaTa BEIYACICHUM.

Crenenpb ¢ nenbiM nokazareneMm. CrannaptHas (Gopma 3amucH AEHCTBUTEIBHOIO YHUCIA.
Hcnonp3oBanue Moaxoismedl (GopMbl 3amucH  JCHCTBUTENBHBIX YHCEN I PEHICHHUS
IPAKTUYECKUX 3aJa4 U IPEICTABICHUS JaHHbIX.

Apudmernueckuil KopeHb HaTypajlpHOW cTemeHu. JledicTBus ¢ apudmeTndyeckumMu
KOPHSIMHM HaTypaJbHOW CTEIICHH.

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

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXK/IECTBEHHbIE IPE0OpPaA30BaHHUS.

[IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKUE
(dopMyIIBL.

VYpaBHeHue, KopeHb YypaBHeHMs. HepaBeHcTBO, pelieHMe HepaBeHCTBA. Meroa
MHTEPBAJIOB.

Pemenue nensix u 1poOHO-pallMOHANbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppanimoOHaNBHBIX YPaBHEHNUN U HEPaBEHCTB.

Penienne TpUroHOMETPUUECKUX YPABHEHHM.

ITpuMeHeHrEe ypaBHEHMI M HEPABEHCTB K PEIIEHUI0 MATEMaTHYECKHX 3a1ad W 3ajad U3
Pa3IUYHBIX 00J1aCTe HayKU U peasIbHOM JKU3HH.

DyHKIUHN U TPaPUKH

OyHK1Ms, criocoOsl 3ananust GyHkun. I'papux Gynknun. BzanmMHo oOpatHblie GyHKINU.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pyHkuuu. Hynu ¢pynkuuu. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIEC M HEUETHBIE (QYHKIUU.

CrenenHast QyHKIUsI ¢ HaTypaJbHBIM U IIENBIM Moka3areneM. EE cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHS n-0i CTENEHU.

TpuroHomeTrpudeckas OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPHUUECKUX (YHKLUH
YHUCJIOBOTO APIyMEHTA.

Hayana matemMaTHyecKoro aHajamsa

[TocnenoBarenbHOCTH,  CHOCOOBI  3aJaHUsl  IOCTENOBATEIbHOCTEH. MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass W reoMerpuueckas —mporpeccud.  beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBArOIIeH reoMeTpHUUecKOl MpOrpecCuu.
@opmyna CIOXKHBIX IMPOLEHTOB. Mcnonap3oBaHue NMpoOrpeccuu AJis pElIeHUs pealbHbIX 3adad
IIPUKIIATHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA



MHokecTBO, onepanuu Haj MHOxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOTO aIrrapara [Jis1 ONHMCaHHA PCAJIbHBIX IMPOLCCCOB U HBHGHHﬁ, npu
pELICHUHU 3371a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia 1 BBIYUCICHUSA

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

Crenens ¢ palMOHaIbHBIM Moka3areneM. CBOWMCTBa CTETICHH.

Jlorapudm uncna. JlecaTnyHble U HATYpAJIbHBIC JOTapHU(MBI.

YpaBHeHUs1 1 HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX JIOTapUPMBI.

[TpeoOpa3zoBanne BbIpaKEHUI, COEPIKALIUX CTENEHH C pallMOHAIbHBIM IIOKa3aTEIIEM.

[TpriMepbl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucreMbl JTUHEHHBIX ypaBHEHHH. PemieHue npukiaiHbIX 3aad C MOMOLIbIO CHUCTEMBbI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPAaBHEHHUI U HEPABEHCTB.

IIpuMeHeHnEe ypaBHEHUM, CUCTEM W HEPABEHCTB K PELICHUI0 MAaTEMAaTHUYECKUX 3alad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTeN HayKu U peanbHON )KU3HU.

DyHKIUHN U ITpaPUKH

Oynkuus. Ilepuonnyeckue  QyHkuuu. IlpomexkyTku MOHOTOHHOCTH — (YHKLHUH.
Maxkcumymbl 1 MUHUMYMBI (yHkiuu. HauOoinbliee M HauMeHbllee 3HaueHHE (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TPapUKU.

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

Hcnonb3oBanue rpadukoB GYHKUIUHN 1711 pellieHHs] ypaBHEHUH U IMHEWHBIX CUCTEM.

Ucnonbs3zoBanue rpadukoB (QyHKIUN O HCCIEIOBAHUSA TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTUX YU€OHBIX IPEIMETOB U PEATbHOM KU3HU.

Havana maTeMaTH4eCKOro aHAJIM3a

HenpepsbiBable pyHKIIMN. MeTOA HHTEPBAIOB JJIs pEIlIeHUs] HEPABEHCTB.

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

[TpousBoaHble 3neMeHTapHbIX (QYHKIUH. DopMynbl HaXOXAECHUS MPOU3BOJHON CYMMBI,
NPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[TpuMeHeHne MPOU3BOAHOM K UCCIET0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenre HaubobIIero 1 HaMMEHbIIEro 3Ha4eHNs (PyHKIMU Ha OTPE3Ke.

[IpumeHeHre MPOU3BOMHOM Al HAXOXACHUS HAWJIY4YlIero peueHus B MPHUKIaJHbIX
3aaydax, s ONpeaesieH!s] CKOPOCTH MpoIiecca, 3aJaHHOro (OopMyIIoi Uit rpaduKkoMm.

[TepBooOpaznas. Tabmauia nepBooOpas3HbIX.

Wnterpan, ero reomeTpuyeckuid M (¢U3MYECKUN CMbICH. Bbluncienue MHTErpana 1o
dbopmyne Hetorona—JleliOnuna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne ydebHOro npeamera «MaTemaTtukay JOJDKHO 00OeCredHMBaTh JOCTHIKCHHE Ha
YpOBHE cCpelnHero oomero o0pa3oBaHUsl CIEAYIONIMX JUYHOCTHBIX, METalpeIMETHBIX U
MpEeIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pEe3yNbTAaThl OCBOEHHUS MpOrpaMMbl yueOHOro mnpeamera «MaTemMaTHKa»
XapaKTEepPU3YIOTCA:

I'paxknaHcKO€ BOCIIMTaHUE:

c(OpPMUPOBAHHOCTHIO TPAKIAHCKOW TMO3MIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOr0 OOIIEeCTBAa, MPEACTABICHUEM O MaTEMaTHUYECKUX OCHOBAX
(YHKIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBICHHHA, NPOIEIyp TPakJaHCKOro oO0miecTBa
(BBIOOpBI, OMpOCHI M Ip.), YMEHHEM B3aUMOJEIHCTBOBATH C COLMAIbHBIMU MHCTUTYTAMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHEM.

[laTproTHyeckoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKAaHCKOW MAEHTUYHOCTH, YBAKEHUS K MPOLLIOMY
U HACTOALIEMY pPOCCUUCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHIICKUX MaTEMaTUKOB U POCCUMCKOM MaTeMaTH4eCKOM ILIKOJbI, K HCIOJIb30BAHUIO 3THX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHUS:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoja; chHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEIbHOCTBIO YYEHOT0; OCO3HAHHWEM JIMYHOTO BKJIAa/la B MOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

DcTeTH4EeCcKOe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pacCyXIeHUH; BOCIPHUMMYHMBOCTBIO K
MaTeMaTHUYeCKUM acleKTaM pa3JInyHbIX BUJOB UCKYCCTBaA.

®uU3nYECKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTW4YecKHe 3HaHUs B HHTEpecax
310pOBOTO U 0€30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHME, cOAaTaHCUPOBAHHBIM PEXKUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AaKTUBHOCTH); (PU3MUECKOrO COBEPIIEHCTBOBAHHUS, IPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON
JESATEIBHOCTBIO.

TpynoBoe BocniutaHue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM LEHHOCTU TPYIOJIOOUS; MHTEPECOM K DPA3IUYHBIM
chepam npodhecCuOHATBEHON AESITeNTbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON M €€ MpUIIOKEHUSIMHU,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BBIOOp Oymayliei npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHUIO HU
€caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM;, TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pelIeHnU IPAKTUYECKUX 3a/1a4 MaTeMaTU4eCcKOil HalpaBiIeHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

Cc(OPMHPOBAHHOCTBIO HKOJOTMYECKOW KYJIbTYPbI, MOHUMAHHEM BIUSHUS COLMATIBHO-
SKOHOMHYECKHX IPOLECCOB HA COCTOSHHE NPHUPOJHOM W COLMAIBHOW Cpeabl, OCO3HAHUEM



I00aNbHOTO  XapakTepa JSKOJOTMYECKUX  MpoOiieM; OpUeHTalueil Ha  NpUMEHEHHe
MaTeMaTHYECKUX 3HAHMUHN Ui PELIeHMs 3a/ad B 00JIACTH OKPY)KAIOLIEH Cpenbl, MIaHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPY)KAIOILEH CPEJIbI.

[{eHHOCTH HAyYHOTO NTO3HAHUSL:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKW M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTUYecKOW HAyKH Kak chepbl
YeJI0BEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIQJICHUEM SI3bIKOM MAaT€MATHUKM M MAaTE€MaTU4YeCKOW KYJIbTYpOHM KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBJISATh IPOEKTHYHO U HCCIENOBATEIbCKYIO JI€ATEIbHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIAMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHUS IPOTrPaMMBI yUeOHOTO mpeamMeTa «MareMaTHKay
XapaKTepU3yIOTCS  OBJAJCHUEM  YHUBEPCAJIbHBIMH  HO3HAGAMENbHBLIMU  OeliCeUsMU,
VHUBEPCANbHLIMU ~ KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  YHUBEPCANbHOIMU — Pe2YIAMUSHbIMU
OelicmeusmMu.

1) Vnueepcanvnvie nosnasamenwvhuie oeticmsus, obecneuugaiom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYECCO8 00Y4arowuxcs (0ceoeHue Memooo8 NO3HAHUS OKPYICAIoWe20 Mupd,;
npUMeHeHUe 102UYeCcKUX, UCCIe008amenbCKUX onepayuli, ymeHuu pabomams ¢ uHgopmayuet).

ba3oBeie 10OrnyecKue NeUCTBU:

® BBUIBJIATH M XapaKTEpPU30BaTh CYIIECTBEHHbIC MPU3HAKM MAaTEeMaTHYECKUX OOBEKTOB,
HNOHATUH, OTHOLIEHUH MEXAy MOHATUAMH; (POPMYIUpPOBATh OIpENEesICHUs MOHITUI;
yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIs1 0000IIeHNU s
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOT0 aHAIU3A;

® BOCIpPHHHMMATbH, (HOPMYJIHPOBATh U MPEOOPA30BHIBATH CYXKJIECHHUS: YTBEPAUTEIbHbBIE U
OTpHIIATENbHbIE, €IMHUYHBIE, YACTHbIE U 00IUE; YCIOBHBIE;

® BBIBIATH MAaTEMAaTUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3H U ITPOTUBOPEUUS B (paKTax,
JAHHBIX, HAOMIONEHUSIX W YTBEPXKACHUSX; IpeljiaraTb KPUTEpUU JJIsl BBIABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JleaTh BBIBOJBI C MCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIFOYEHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKIACHUM (TIpsSIMBbIe
U OT TPOTHUBHOIO), BBICTpaUBaTh AapryMEHTAllUMI0, MPHUBOIUTH NPUMEPHl U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CY)K/IEHUS U BBIBOJIBL;

e BbIOMpaTh cnocob pemieHHus y4eOHOM 3aaauu (CpaBHHUBATh HECKOJIBKO BAapUAHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBarenbCcKue JeMCTBUS:

® CIOJNB30BaThb  BONPOCHI  KaK  MCCIENOBAaTENIbCKUI  MHCTPYMEHT  IIO3HAHUS;
¢dbopMynHpoBaTH BONPOCH], (PUKCHUPYIOIINE MPOTUBOpEUHE, MPOOIeMy, YCTaHABIUBATD
HUCKOMOE U JlaHHOe, (OpMHUPOBATH THUIIOTE3y, APIrYMEHTHUPOBATH CBOIO IO3ULHIO,
MHEHHUE;

® TPOBOJUTH CaMOCTOATENIBHO CIUIAHMPOBAHHBIA 3KCIEPUMEHT, HCCIEJOBAaHUE TIO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaThuyeckoro oOBeKTa, SBJIEHHS, Ipolecca,
BBISIBIICHHUIO 3aBUCUMOCTEN MEXAY 00bEeKTaMU, ABICHUSIMHU, IPOLIECCAMU;



® CaMOCTOATENIHO  (OpMyJHpOBaTh OOOOIIEHHMS U  BBIBOABI IO  pe3yiabTaTaM
NPOBEIEHHOTO HAOJIIOJCHMS, UCCIIEIOBAaHMs, OLEHUBATh JTOCTOBEPHOCTh MOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

® [IPOrHO3UPOBATh BO3MOYKHOE PAa3BUTHE IPOLIECCA, a TAKXKE BBIIBUIATh IPEATIOI0KEHUS
0 €ro pa3BUTUH B HOBBIX yCIIOBHUSX.

Pabora ¢ uapopmarueit:

® BBUIBIIATH AePUUIUTH MHPOPMALIUK, TAaHHBIX, HEOOXOAUMBIX JJIsl OTBETa HA BOMPOC U
JUIsl pELIEHNUs 3a1a4H;

e BpIOMpaTh HMHPOPMAIMIO W3 HCTOYHUKOB PA3IUYHBIX THUIIOB, AaHAJIU3UPOBATb,
CHUCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IPECTaBICHHUS;

® CTpYKTYpUpPOBaTh HH(OpPMALMIO, MPEACTaBIATh €€ B  pa3IMuyHbIX (opmax,
WITIOCTPUPOBATh IpadUuecKy;

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

2) Vhusepcanvivie KOMMYHUKAMuUeHwle Oelicmsus, obecneuusarom c@hopmuposanHocms

COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

Ob6menue:

® BOCIPUHHUMATH U (HOPMYIHPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSIMHU M IEIISIMHU
oOIIeHus; SCHO, TOYHO, I'PaMOTHO BBIpAXXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
NUCHMEHHBIX TEKCTAaX, 1aBaTh MOSCHEHHS 110 XOY PEIICHHS 3a/1a4d, KOMMEHTHPOBATh
IIOJIy4EHHBIA pEe3yibTarT;

e B X0JIe 00CYX/IEHUS 337aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOM TeMBbI, POOIEMBI,
pemiaeMoil  3ajaud, BbICKa3bIBaTh WJAEH, HAIEJIECHHbIE HAa TIOUCK pPELICHUs;
COIIOCTABJIATh CBOM CYXACHUS C CYXICHMSAMU JpPYrUX Y4YacTHUKOB JIMAJOra,
OoOHapy’KUBaTh pazIMuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme popMyIHpoBaTh
pa3HoOTraacHsi, CBOM BO3PAKEHUS;

® [IPEICTaBIATH PE3yJAbTAaThl PEIICHUs 3a/laul, SKCIIEPUMEHTA, UCCIIEJOBAHUs, POEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C Yy4ETOM 3ajad Mpe3eHTalud U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

e T[IOHMMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHIYAIBHOH pabOTHI
OpU pelIeHuH Y4YeOHbIX 3a/Jad;, NPUHUMATh IIeJb COBMECTHOM JeATEeNbHOCTH,
IUIAaHUPOBaTh OPTaHM3ALMI0 COBMECTHOM paboOThl, pacmnpeneisTb BHIbI PadoT,
JIOTOBApUBATHCSI, OOCYXKJAaTh TpOILECC M pe3yibTaT padoThl; 0000IIaTh MHEHHS
HECKOJBKHX JIFOJIEH;

® y4acTBOBAaTh B IPYIIOBBIX Popmax paboThl (00Cyk1eHusI, 0OMEH MHEHUMN, «MO3TOBBIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOI YacTb pPabOThl M KOOPAMHHPOBATH CBOHU
JIeMCTBUS C IPYTHMH YICHaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaja B OOIIMIA
MPOIYKT IO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YIaCTHHKAMH B3aUMOICHCTBHSL.

3) Vnusepcanvnvie pecynamugnuie oelicmeus, obecneuusaiom GopmupoeaHue CMulC106bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranuzanus:



COCTABJIATh IJIaH, AJTOPUTM pPELICHMs 3ajadud, BbIOMpPATh CIOCOO pELIeHUs C y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb:

e BJAJCTh HAaBbIKAMHM I[IO3HABATEIBHOW pE(PIEKCUH KaK OCO3HAHUS COBEPIIAEMBIX
JNEMCTBUH M MBICIUTENBHBIX IPOLECCOB, HX pe3yibTaToOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAaMOKOHTPOJIA IIPOLECCa W PE3yJbTaTa PELICHHUs MaTeMaTU4eCKOu
3a/1a4u;

® [IPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPH PELICHHUM 3a]a4d, BHOCUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJICHHBIX
OLIMOOK, BBISBJICHHBIX TPYJHOCTEH;

e OIICHUBaTh COOTBETCTBHE pE3yJlbTaTa LEIM W YCIOBUSAM, OOBSCHATH TNPHUYUHBI
JOCTMDKEHUSI WJIM HEIOCTH)KEHUS Pe3y/lbTaTOB JEATENbHOCTH, HAaXOAWUTh OILUOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOro Kypca «Anredpa ¥ Hadaiga MaTeMaTHMYECKOrO aHajIM3a» Ha YpPOBHE
cpeznHero obuiero o0pa3zoBaHus TODKHO OOecIeunBaTh JOCTHXKEHUE CIIETYIOMIUX MPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KUIACC

Yuciia 1 BLIYUCICHUSA

OnepupoBaTh HNOHATUSAMM: PALMOHAIBHOE U JICHCTBUTEIBHOE YUCIIO, OOBIKHOBEHHAs U
JeCATUYHAs APOOb, MPOLIEHTHI.

BoinonuaTe apudmernyeckue omnepanuMM € palUOHAIBHBIMM U JEMCTBUTEIbHBIMU
YUCIIaMH.

BbinonHATe NpuUOMOKEHHBIE BBIYMCICHUS, HCIIONB3YS IpaBWJIa OKPYIJIEHUs, JeNaTh
MIPUKUJIKY U OLICHKY Pe3yJIbTaTa BIYUCICHU.

OnepupoBaTh NOHIATUSAMU: CTENEHb C LENBbIM MOKa3aTeleM; CTaHJapTHas Gopma 3amnucu
JEHCTBUTENBHOTO YMCiIa, KOPEHb HAaTypaJIbHOM CTENEHM; HMCIOJb30BaTh MOAXOASIIYI0 (hopMy
3aIUCHU ACUCTBUTENBHBIX YUCEII JUIS PELICHUS TPAKTUYECKUX 3a1a4 U IIPEICTABIICHUS TaHHbIX.

OnepupoBaTb TMOHATUSAMHU: CHHYC, KOCHHYC M TaHITE€HC IPOU3BOJIBHOTO  YIJIA;
MCIIOJIb30BAaTh 3allMCh IPOU3BOJIBHOIO yIJla Yepe3 00paTHbIE TPUTOHOMETpUUYECKHE (QYHKIUH.

YpaBHeHUsI M HEpABEHCTBA

OnepupoBaTh NOHATHAMHU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; LIE€JI0€, PAllMOHAIBHOE,
UPPALMOHAIILHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHUE,

BemonHsaTe  mpeoOpa3oBaHus ~ TPUTOHOMETPUUYECKHMX  BBIp@XEHHMM M pemiarhb
TPUTOHOMETPUYECKUE YPABHEHMS.

BrimonHATe npeoOpazoBaHus LEbIX, PAIMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUH U
peliaTb OCHOBHBIE TUIIBI LIEIIBIX, PALIMOHAIBHBIX U UPPALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh ypaBHEHHs M HEPAaBEHCTBA JJI PEHICHUS MATEMATHYECKUX 3a7ad W 3a7ad W3
pa3IMyYHbIX o0JacTel HayKH U peabHOM KU3HU.



MogenupoBaTh peanbHbIE CUTyallUM Ha S3bIKe anreOpbl, COCTABIATH BBIPAXKEHU,
yYpaBHEHMsI, HEpaBEHCTBAa 110 YCJIOBHIO 3a/ayM, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpapuKu

OnepupoBaTh NOHATUAMU: (PYHKLUS, CIIOCOOBI 3a1aHUs (PYHKIUH, 007IaCTh ONpeesIeHUs
¥ MHO>KECTBO 3Ha4eHUH (YHKIUH, rpaduK GyHKINH, B3AUMHO OOpaTHbBIE ()YHKITHH.

OnepupoBaTh MOHATUSAMH: UYETHOCTh W HEUYETHOCTh (YHKIMM, HYIW (QYHKIHH,
IPOMEKYTKH 3HaKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKITUN 1)1 pEIICHUS] ypaBHCHUH.

Crpouth U yHuTaTh rpauKu JTUHEHHOW (YHKIMH, KBAAPATHUHOW (YHKIIMH, CTETICHHOMN
(YHKLINU C LENBIM ITOKa3aTeNEM.

Hcnonb3oBate rpaguku GYHKUMN Ui UCCIIEAOBaHMS MPOLIECCOB U 3aBUCUMOCTEH Mpu
peLIeHUH 3aJad U3 APYruxX y4yeOHBbIX HPEIMETOB M peabHOW KM3HM; BbIpaXkaTh (opMyIamMu
3aBHCUMOCTH MEX/1y BETUINHAMH.

Hauyana MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIbHOCTb, apu(pMeTHUYecKass U TeOMETpHUYecKas
IPOTpecCu.

OmnepupoBaTh MOHATHAMHU: OECKOHEYHO yOBIBAIOIIasi TEOMETPpHUYECKast POTPECCHsi, CyMMa
0EeCKOHEYHO yOBbIBAIOIIEH r€OMETPUUECKON ITPOrPECCUU.

3agaBaTh MOCIEI0BATEIBHOCTH PA3IIMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOWCTBA MOCIENOBATEIBHOCTEH M MPOTPECCHM JUIsl pEIIeHUs] pealbHbIX
3aJa4 NPUKIIAJHOTO XapaKTepa.

MHoKkecTBa U JIOTHKA

OnepupoBaTh MOHATUAMH: MHOKECTBO, OIIEPALIUH HAJ MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapaT /Ul ONUCAHUS PEaJIbHBIX MPOLECCOB
¥ SIBJICHUH, IPY PELICHNH 33/1a4 U3 JPYTUX y4eOHBIX PEIMETOB.

OmnepupoBath MOHATUSAME: ONPEICICHIE, TEOpeMa, CIEJCTBHE, T0OKA3aTeIbCTRBO.

11 KUIIACC

Yuciia 1 BBIYUCICHUSA

OnepupoBaTb MNOHATHSAMM: HATypaJbHOE, LEJI0€ YHUCIO; HCIONb30BaTh IPU3HAKU
JEIUMOCTH LIEIJIBIX YUCEI, PA3JIOKEHUE YHUCIIA HA TIPOCTHIE MHOKUTEIN I PELICHUS 3a/1ay.

OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAILHBIM [TOKA3aTEJIEM.

OnepupoBaTh NOHATUAMHU: JIOTapupM Yucia, JECATUUHbIE U HATypallbHbIE JIOTapU(PMBI.

YpaBHeHHUs M HEPABEHCTBA

[TpumeHsaTh CcBOMCTBa CTemeHW s MNpeoOpa3oBaHMs BBIPAXKEHUN; ONEPUPOBATH
INOHATUAMU: II0Ka3aTCJIIbHOC YpaBHCHHEC n HEPaBCHCTBO, peuaTtb OCHOBHBIC THUIIbI
ITOKa3aTeJIbHBIX YPABHEHHI 1 HEPABEHCTB.

BeimonuaTe mpeoOpa3oBaHusi BBIPAKEHHUH, coAepXkKaluX JorapugMmbl; OINEpPUPOBATH
HNOHATUAMM: JIOTapU(MHUUYECKOE YpaBHEHHE W HEPAaBEHCTBO; pEUIaTb OCHOBHBIE THIIBI
Jorapu(pMHUUECKUX YpaBHEHUH U HEPABEHCTB.

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JINHENHBIX YPAaBHEHUHN U €€ pEIICHUE; UCII0JIb30BATh
CUCTEMY JINHEWHBIX YPAaBHEHUM JUUIS PEILICHUS IIPAKTUYECKUX 3aad.



HaxonuTe pemieHus npocTelnx CUCTEM U COBOKYITHOCTEW pallMOHAIbHBIX YPaBHEHUN U
HEPABEHCTB.

MogenupoBaTh peaqbHbIE CHTYyallMd Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHHS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI M0 YCIOBHIO 33Ja4M, UCCIIEI0BATh OCTPOCHHBIE MOJIEIH C
MCIIOJIb30BaHUEM arrmapara anreOpbl.

DOyHKUUH U rPpadpuKu

OnepupoBarh TMOHATUSMHU: TIEpUOAWYECKas (YHKIHUSA, MPOMEKYTKH MOHOTOHHOCTH
GyHKIMHM, TOYKH 3KCTpeMyMma (YHKIMH, HauOoJblllee W HAauMEHbIIee 3HauyeHUs (YHKIUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX IS Ucce0BaHus QYHKINH, 3a1aHHOM rpaduKoMm.

OnepupoBaTh  MOHATHAMHU:  TrpadUKH  [OKA3aTEIbHOM,  JOrapuPMHUUECKOH U
TPUTOHOMETPHUYECKUX (PYHKIHI; N300paXkaTh X Ha KOOPIAUHATHOM IIOCKOCTH U HMCIOJIB30BAThH
JUISl pEeLLICHUs YPABHEHU U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM TIJIOCKOCTH TpaduKH JIMHEHHBIX YpaBHEHUH W
MCIIOJIb30BaTh UX JUISl PEILIEHUs] CUCTEMbI JIMHEWHBIX YPaBHEHUH.

Hcnonp3oBate Tpaguku (QYHKIUH A7 MCCIEIOBAHUS NPOIECCOB M 3aBHCUMOCTEH W3
JIPYTUX y4EOHBIX TUCIUILINH.

Hauvana maTemMaTn4yeckoro aHajamsa

OnepupoBarh  MOHSATHSMH:  HENPEpbIBHAS  (QYHKIWS;  NPOW3BOAHAS  (YHKIUY;
UCTIOJIF30BaTh T€OMETPUIECKHUNA U (PU3UUECKUI CMBICI MPOU3BOAHOM JIJIsl pEILICHHS 3a/1a4.

HaxoauTh mpou3BOIHBIE 3JEMEHTAPHBIX (PYHKIMMA, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
MPOU3BEICHUS, YACTHOTO (PYHKIIMIA.

Hcnonp30BaTe TPOM3BOJAHYIO ISl HCCIeNOBaHMS (YHKIMM HAa MOHOTOHHOCTH U
AKCTPEMYMBI, IPUMEHSTH PE3YIbTAThI UCCIEIOBAHMS K TIOCTPOSHHUIO TPaHKOB.

Hcnonb30BaTh NPOU3BOAHYIO JIsl HAXOXKACHUS HAWIIYYIIEro PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COI[UAIbHO-KOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMHU: NEpBOOOpa3Has W UHTErpall; MOHMMATh I€OMETPUYECKUH U
(bu3nyecKkuil CMbICIT UHTETrpaa.

Haxoauth nmepBooOpa3Hble dNIeMEeHTapHBIX (YHKIUH; BBIYUCISATH UHTErpal mo GopMmylie
Hrrorona—Jleitbuuna.

Pemats nmpuxiagHele 3a7a4d, B TOM YHCIE COLMATIBbHO-3KOHOMUYECKOIO U (PU3NYECKOTO
XapakTepa, CpeICTBAMUMATEMAaTHYECKOTO aHAIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Konrpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
MHoecTBa pallMOHAJIBHBIX U
1 eHCTBUTEIbHBIX YKcel. PaninoHanbHbie 14 1 bubmorexa [IOK
A -ran https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
) @ynkuuu U rpaguku. CTeneHs ¢ 1elbIM 6 bubnuoreka [IOK
roxasarejieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—OH CTEIICHHU. 13 | bubnnorexa [JOK
HppaunroHainbHble ypaBHEHNS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmyiibl
4 T I/Ilj"OI};OMeT un. TpUroHomMeTpruYeCKue 22 1 bbmmorexa [JOK
P puH-1p P https://m.edsoo.ru/1568aba3
YpaBHEHUSA
5 ITocnenoBaTenbHOCTH U IPOTPECCUU 5 brbmmorexa [TOK
A potp https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, 060061IeHNE, CUCTEMaTH3aUs 3 | bu6muoreka [JOK
3HAHUM https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




11 KJIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoubnble IIpakTHyeckue
n/n NPOrpamMmbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
CreneHb ¢ palliOHATBHBIM ITOKA3aTEJIEM.
1 [TokazarenpHas pynkmus. [TokazareapHbIe 12 1 buGnuorexa [IOK
i ) https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapudgmuueckas ¢hyHKIUS.
2 HOFapI/IiMI/IHGCKI/IG q)yaBIfeHHa u 12 bubmrorexa LIOK
p yp https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
Tpuronomerpuueckre HyHKIHH U UX
3 r paq)I/IKI/I T iFOHOMeTQ)IZILIeCIiI/Ie 9 1 bubmmorexa LIOK
p 1P p https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
bu6nunorexa LIOK
4 I1 T I 24 1
POMSBOATAL. LIPHMCEHEHHC HPOUSBOIION https://m.edsoo.ru/f11c4afd
bu6nunorexa LIOK
n
> HTCTpal 1 Cro NpUMCEHCHMIA ? https://m.edsoo.ru/f11c4afd
bubnunorexa LIOK
6 C i 12 1
HCTEMBI YPaBHEHIH https://m.edsoo.ru/f11c4afd
but6mmorekxa [IOK
7 H 6
ATYPAILHBIC I HIEJIbIE HHca https://m.edsoo.ru/f11c4afd
g [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3 AL 18 ) bubnunorexa LIOK
3HAHHUH https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosaunuyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka
n/n yp Bcero KOﬁHTpOJILHLIe HpﬁaKanecRue u3yuyeHusi oOpasoBaTejibHbIE
padoTbl padoThI pecypest
MHO03€eCTBO, ONepauy Hal
1 MHOkecTBaMu. JlnarpaMMebl 1 bubmorexa LIOK
. https://m.edsoo.ru/746d5dce
Olinepa—Benna
PaunonaneHble yncna.
) OOBIKHOBEHHBIC U JICCITUIHBIC 1 bubnuoreka [{OK
IpoOH, MPOLIEHTHI, OECKOHEYHbBIE https://m.edsoo.ru/be888093
MEPUOIUUECKHIE TPOOH
ApudmeTrnueckue onepanuu c
3 pPalMOHAIIBHBIMU YUCIIAMHU, 1 bu6mmoreka IIOK
npeoOpa30BaHUsI YUCTOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAXKECHUI
[Tpumenenue npoGeii u MPoLIEHTOB
4 JUTSL peIIeHUs TPUKIIATHBIX 3a/1a4 U3 1 bubnnorexa [JOK
Pa3JIMYHBIX OTPACIIEN 3HAHUHN U https://m.edsoo.ru/44dd1046
pEATBHOM KU3HU
[Tpumenenue apobeii U MPOIIEHTOB
5 JUIS peLIeHUs IIPUKIIAHBIX 3a/1a4 U3 1 bu6muoreka [JOK
Pa3JIMYHBIX OTpACiIeil 3HAHUHN U https://m.edso00.ru/d99d8c74
peanbHOU KU3HU
€HCTBUTEIbHBIE YHCIIA.
6 II)[aHI/IOHaJ'IBHI)Ie Y UppalMoOHaIbHBIC 1 bubmnorexa [JOK
pp https://m.edsoo.ru/2f36a36f
qucia
7 ApudmeTrnueckue onepanuu ¢ 1 bubnmoreka [JOK
JIEICTBUTEIBHBIMU YUCIaMU https://m.edsoo.ru/a97a12d9
8 [TpuGnuxEHHbIE BEIYUCIICHUS, 1 bubmuoteka [JOK




IIpaBUjIa OKPYIJICHHUs, IPUKUIKA U
OLICHKA Pe3yJIbTaTa BbIUYUCICHUN

https://m.edsoo.ru/cb723fbd

TO)I(,I[CCTBa 1 TOXKICCTBCHHBIC

bubnunoreka LIOK

PCHICHUA MMPAKTHUYCCKUX 3aa4 U

? npeoOpazoBaHus https://m.edsoo.ru/3a23ac15
10 VpaBHeHNE, KOPEHb YPABHEHUS Bubmorexa HHOK
p » KOp My https://m.edsoo.ru/11ac68be
11 HepaseHcTBO, penieHue HepaBeHCTBA Bubmmoreka HOK
p »P p https://m.edsoo.ru/50bdf26d
bubnunoreka LIOK
12 Meron nurepsanos https://m.eds00.ru/775£5d99
Pemenne e 00HO-
13 aH:/I;IIfanEHEIIiX Hairl){eH};Iﬁ u Bubmorexa OK
pall My https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KoHTpoinbHast pabota 1o Teme
"MHOKecTBa parroHal
14 eﬁlszHTgﬁme)I:iIm}éeanHX : Bubmnorexa HOK
A : https://m.eds00.ru/1914a389
PanmonansHbie ypaBHEHUS U
HEpaBEHCTB"
DOyHKIMA, CIOCOOBI 3aTaHUs
15 ¢ Y K HI/II/I B3anmuo 06IL aTHBIE bubmmorera LTOK
YHKIHH. p https://m.edsoo.ru/226ecabf
byHKIIUN
I'padux Gynkun. Obmacts
16 OTIpeIeTICHUSI 1 MHOYKECTBO 3HAUCHHI bubnunorexa LIOK
¢bynkunu. Hynu ¢pynkuuu. https://m.edsoo.ru/763e75ee
[IpomexxyTKH 3HAKOITOCTOSTHCTBA
N " but6mmorekxa [IOK
17 Hérubie u HeuCTHEIE DYHKIMN https://m.edsoo.ru/ff4564ad
CTeneHs ¢ LEeIbIM II0KA3aTEIEM.
18 Cranna TH];ﬂ ¢dbopma 3anucu bubmaorexa LIOK
. slap p https://m.edsoo.ru/66446d3e
NEUCTBUTEILHOIO YHUCIIa
u o
CHOJIBSO]iaHI/Ie noaxossmiei Gopmbl Bubmiorexa 1IOK
19 3allMCH JeMCTBUTEIbHBIX YHUCE JIJIS

https://m.edsoo.ru/6eadc6f1




IIPEACTABIICHUS JAHHBIX
CrenenHast GyHKLHUS C HATYPATIHHBIM

20 U LIETIBIM IToKa3aTesaeM. E€ cBolicTBa u Bubmorexa HOK
https://m.edsoo.ru/3f25a047
rpaduk
1 Apudmernueckuii KOpeHb bubmuoreka [JOK
HaTypaJbHOM CTETICHU https://m.edsoo.ru/d82c¢36d4
2 Apudmerndeckuii KOpeHb bubmmoreka [JOK
HaTypaJbHOM CTEIIEHU https://m.edsoo.ru/fe7fc4db
23 CaoticTBa apu(PMETHIECKOTO KOPHS bubmmoreka [JOK
HaTypaJbHOM CTENEHU https://m.edsoo.ru/d0f0b260
24 CaoticTBa apu(PMETHIECKOTO KOPHS bubanorexa [JOK
HaTypaJbHOM CTENEHU https://m.edsoo.ru/c3389865
75 CaoiicTBa apu(PMEeTUYECKOTO KOPHS bubmmoreka [JOK
HaTypaJbHOMU CTEIIEHU https://m.edsoo.ru/444c4b9c
26 JeiicTBus ¢ apupMeTHUECKUMHU bubmuoreka [IOK
KOPHSIMHU N—OU CTEIEHU https://m.edsoo.ru/54b815¢c5
27 HeiicTBus ¢ apudmMeTnuecKkumMu bubnmnoreka [HOK
KOPHSIMH N—OW CTEIICHU https://m.edsoo.ru/83105a0e
78 JeiicTBus ¢ apupMeTHUECKUMHU bubnmnoreka [HOK
KOPHSIMU N—OU CTENIEHU https://m.edsoo.ru/2ab1c7bc
29 JeiicTBus ¢ apupMeTHUECKUMHU bubmuoreka [IOK
KOPHSIMHU N—OU CTEIIEHU https://m.edsoo.ru/eacb053c
30 HeiicTBus ¢ apudMeTnuecKkuMu bubmuoreka [JOK
KOPHSIMHA N—OW CTEIIEHH https://m.edsoo.ru/8a5ada51
31 Pemenune uppanroHanbHbIX bubmuorexa [IOK
YPaBHEHUN U HEPABEHCTB https://m.edsoo.ru/69106ae7
3 Pewienne nppanuoHaIbHbIX bubmuoreka [JOK
YpaBHEHUHN U HEPABEHCTB https://m.edsoo.ru/9362fea9
33 Pemenune nppanroHanbHbIX bubmuorexa [IOK
YpaBHEHUI U HEPABEHCTB https://m.edsoo.ru/78d9b391
34 Pemenune nppanroHanbHbIX bubmuotrexa [JOK

ypaBHEHU U HEPABEHCTB

https://m.edsoo.ru/de7ca33e




35 Pewenne nppanuoHaIbHbIX bubnuoreka [JOK
YpaBHEHUI U HEPABEHCTB https://m.edsoo.ru/87e5e52d

36 CaoiicTBa U rpaguK KOpHS n-oi bubmmoreka [JOK
CTEIIEHU https://m.edsoo.ru/ebOccSe3

37 CaotiicTBa U rpaguK KOpHS n-Oi bubnmnoreka HOK
CTENIEHU https://m.edso0o.ru/5f29b9b5
KonTponbhas pabota no teme

33 "ApupmeTrnueckuii KOpeHb N—Ooii bubnuoreka [IOK
creneHd. MppannoHanbHbie https://m.edsoo.ru/f13af630
yYpaBHEHHUS U HEpaBeHCTBA"

39 Cunyc, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO bubmmoreka [JOK
aprymMeHra https://m.edsoo.ru/5f605ed0

40 Cunyc, KOCHHYC ¥ TAaHT'€HC YHCIIOBOTO bubnnorexa [JOK
aprymMeHra https://m.edsoo.ru/ec9f4d78

A1 ApKcuHYC, apKKOCUHYC U apKTaHI€HC bubmmnoreka HOK
YHUCIJIOBOTO apryMeHTa https://m.edsoo.ru/b8f5d49a
ApKCUHYC, apKKOCHHYC U apKTaHT'€HC bubmuoreka [IOK

42
YHCIOBOI'0 apr'yMEHTa https://m.edsoo.ru/f1{f9220
T

| S B 10K

pel N P p https://m.edsoo.ru/6df195a0

(GYHKIIMI YUCIOBOTO apryMeHTa
T

| e e B 10K

pel N P p https://m.edso0.ru/6b61c578

(GYHKIIMI YUCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnmnoreka [JOK
bopMyIBI https://m.edsoo.ru/6ed2b3ba

46 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnuotexa [JOK
hopMyIBI https://m.edsoo.ru/fcdd2a2e

47 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnmnoreka [JOK
bopMyITBI https://m.edsoo.ru/b8a0ff2f

48 OCHOBHbIE TPUTOHOMETPUUYECKUE bu6muoreka [IOK

hopMyITBI

https://m.edsoo.ru/12d1413¢c




[IpeobpaszoBanue bubnuoreka [JOK
49 -
TPUTOHOMETPUUYECKUX BbIPAKEHUN https://m.edsoo.ru/e248c5fc
50 IIpeoOpazoBanue bubmmoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUHN https://m.edsoo.ru/09ba5b3d
51 [IpeobpaszoBanue bubmuoreka [JOK
TPUTOHOMETPUUYECKUX BBIPAKCHUHN https://m.edsoo.ru/1f4655da
57 IIpeoOpazoBanue bubmmoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/76ce9958
53 [Ipeobpa3zoBanue Bbu6moteka [JOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/8fa598b5
s4 Pemienne TpuroHOMeTprU4ECKUX bubnuorexa [IOK
YpaBHEHUN https://m.edsoo.ru/6baefe19
55 Peuienne TpuroHOMeTpUYECKUX Bu6mmoteka [JOK
ypaBHEHU I https://m.edsoo.ru/alf8d141
56 Pemienne TpUroHOMETPUYECKUX bubnmnorexa [JOK
ypaBHEHUU https://m.edsoo.ru/65a0f2d0
57 Pelienre TpUroHOMETPUYECKUX bubnmnoreka [HOK
YpaBHEHUHU https://m.edsoo.ru/0d8a770d
58 Pemienne TpuroHOMeTpUYECKUX bubnmnoreka [HOK
YpaBHEHUHU https://m.edsoo.ru/cec28774
Pemenune TpuronomMeTpudecKux bubmuoreka [IOK
59 "
YpaBHEHUHU https://m.edsoo.ru/ebeec650
O6061enne no TemaM "OCHOBHBIE
60 TpI/IFOLII-IIOMeTpI/IIIeCKI/Ie (hopMyIIBI. bubmorexa TIOK
" https://m.edsoo.ru/ae44acdc
Tpuronomerprueckue ypaBHEHHs
KonTpomnpHas pabota mo Teme
"®opMyIIbl TPUTOHOMETPHUH.
61 TpI/IlI“)OHyOMeTII))I/I‘IeCKI/IC i bubmorexa HOK
" . https://m.edsoo.ru/b46a8228
ypaBHeHus'"/Bcepoccuiickas
npoBepouHas pabora
62 Hrorosas koHTpoIIbHAs paboTa / bu6muoreka [IOK

Bcepoccuiickast mpoBepouHasi pabota

https://m.edsoo.ru/188bbf6c




O0001Ienne, cucTreMaTH3aus 3SHAaHUH

bu6nmoreka [IOK

63 32 KypC alreOpsl 1 Havail I https:/m.eds00.ru/33e6629
MaTemaTtuuyeckoro ananuza 10 knacca
ApudmeTrndeckast U TeOMETpUUYECKas
64 nporpeccuu. Mcnonb3oBaHue 1 bubmmoreka [JOK
IIPOTPECCHUU IS PELICHUS PEATBHBIX https://m.eds00.ru/d36669f8
3aJ1a4y IPHUKJIAJHOTO XapakTepa
beckoneuno yOwiBarorias
65 reometpuueckas nporpeccus. Cymma 1 bubnnorexa [JOK
OeckoHEYHO yObIBarolei https://m.edsoo.ru/1cbf72b1
TEOMETPHYCCKOHN MPOTPECCHH
bubnunoreka LIOK
66 Dopmyna CHOXKHBIX IIPOIICHTOB 1 https://m.edsoo.ru/538fc437
bubnuoreka [{OK
67 DopMmyi1a CIOKHBIX IIPOLICHTOB 1 https://m.edsoo.ru/c2627eca
e B 10K
Yp p https://m.edsoo.ru/49f1b827
MaTemMaTtuueckoro aHanuza 10 kiaacca
OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




11 KJIACC

KosnuuyectBo 4yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
n/n Tewa ypoxa Bceero Kontpoaburie  Ipaxruyeckue u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
| Crenens ¢ palMoHaIbHBIM | Bbu6moteka [JOK
II0Ka3aTeyieM https://m.edsoo.ru/a52939b3
N bubnuoreka [{OK
2 Crolictsa crenei ! https://m.edsoo.nu/ff601408
3 [IpeoOpa3oBanue BBIPAKEHHIA, | bubnuoreka [IOK
COJIepKalluX paliOHaNbHbIE CTEIIEHU https://m.edsoo.ru/3d87e248
4 [IpeoOpazoBaHue BBIpAXKEHUH, | bubnnorexa [JOK
COJlepKallX paliOHaIbHEIE CTEIIEHU https://m.edsoo.ru/343c6b64
5 [IpeoOpa3oBanue BbIpaxeHH, | bubnmnoreka HOK
COJlepKalliuX paliOHaIbHEIE CTEIIEHU https://m.edsoo.ru/4064d354
6 [TokazarenbHble ypaBHEHUS U | bubmuoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/be76320c
7 ITokasaTenbHbIE YpaBHEHUS U | bubnmnoreka [HOK
HEpaBEHCTBA https://m.edsoo.ru/3d408009
g [TokazaTenbHbIE ypaBHEHUS U 1 bubmuoreka [JOK
HEPABEHCTBA https://m.edsoo.ru/bd5ffOec
9 [TokazarenbHble ypaBHEHUS U 1 bubmuorexa [IOK
HEPaBEHCTBA https://m.edsoo.ru/cebf10c6
10 ITokazaTenbHbIE YpaBHEHUS U | bubmuoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/536de727
1 [TokazatenpHas GyHKIHS, €€ CBOWCTBA | bu6muoreka [IOK

U rpaduk

https://m.edsoo.ru/85bc8132




KonrtponbHas pabora 1o Teme
"CTeneHsp ¢ pallMOHATbHBIM

12 nokasareneMm. [lokasarenpHas bubamorexa LOK
https://m.edsoo.ru/58e8e2{2
¢ynkuus. [TokazarenbHble ypaBHEHUS U
HepaBeHCTBa"
bub6nmoreka [IOK
13 Jlorapugwm uncxa https://m.edsoo.ru/3e3230d4
14 JlecaTUYHBIE U HATypAJIbHbBIE bubnuoreka [IOK
norapumsl https://m.edsoo.ru/l1ea72162
15 [Ipeobpa3oBanue BbIpaxeHHH, bubmmoreka [JOK
coJiep KalIux JorapupmMbl https://m.edsoo.ru/da48154¢
16 [IpeoOpa3oBanue BBIPAKEHHIA, Bbu6moreka [JOK
coJiepKalIux JorapupmMbl https://m.edsoo.ru/4beff03b
17 [IpeoOpa3oBanue BbIpaxeHH, bubmuoreka [IOK
coJiepKalux JorapudmMbl https://m.edsoo.ru/fe189f2d
13 IIpeoOpa3oBaHue BBIpAKEHUIA, bubmmnoreka HOK
coJiep>Kalux Jorapudmal https://m.edsoo.ru/fadb8aas
19 Jlorapudmudeckue ypaBHEHUS 1 bubmuorexa [IOK
HEpPaBEHCTBA https://m.edsoo.ru/3034724¢
20 Jlorapudmudeckue ypaBHEHHS 1 bubnmnoreka [JOK
HEpPaBEHCTBA https://m.edsoo.ru/712ac2d9
)1 Jlorapudmmuueckue ypaBHEHUS U bubmuoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/9e3f4bc9
” Jlorapudmudeckue ypaBHEHHS 1 bubnuotexa [JOK
HEPABEHCTBA https://m.edsoo.ru/15bclctb
3 Jlorapudpmuueckas pyHkuus, eé bubmuorexa [IOK
CBOICTBa U Tpaduk https://m.edsoo.ru/d68bbe9d
24 Jlorapudpmuueckas pyHkuus, eé bubmuotexa [JOK




CBOICTBa U rpaduk

https://m.edsoo.ru/9d102051

)5 Tpuronomerpuueckue GyHKIUH, UX Bu6mumoteka [JOK
CBOICTBa U rpaduku https://m.edsoo.ru/beeff646
26 Tpuronomerpuueckue GyHKINHU, UX bubmuoreka [JOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/d2e4601b
7 Tpuronomerpuueckue GyHKIUH, UX bubnmnoreka HOK
CBONCTBa U rpaduku https://m.edsoo.ru/ba9da96d
)3 Tpuronomerpuieckne GyHKIUH, UX Bbu6moreka [JOK
CBONCTBa U rpaduku https://m.edsoo.ru/24ab3c53
79 [IpuMepsl TPUTOHOMETPUYECKUX bubnuoreka [IOK
HEPaABEHCTB https://m.edsoo.ru/5272b9al
30 ITpumMepbl TPUrOHOMETPHUECKUX Bbu6mmoteka [JOK
HEPaABEHCTB https://m.edsoo.ru/0c837397
31 [IpuMepsl TPUTOHOMETPUYECKUX bubmmnoreka HOK
HEPaBEHCTB https://m.edsoo.ru/e6e1901f
1 [Ipumepbl TPUTOHOMETPUUECKUX bubmuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/0f903c75
KonrtponbHas pabora o Teme
"Jlorapudmuueckast pyHKIUS.
Jlorapudmuueckue ypaBHeHUs U
33 HepafeIiTBa.TpI/IFOI}-;I(;MeTpI/ILIeCKI/Ie bubmmorexa LIOK
https://m.edsoo.ru/10130727
GbyHKIIMH B BX
rpaduxu. Tpuronomerpuueckue
HepaBeHCTBA"
bubnunorexa LIOK
34 Henpepisibie Qi https://m.edsoo.r/403bfb0d
35 Meroa UHTEPBAJIOB ISl pELICHUS bubnmoreka [JOK

HEPaBEHCTB

https://m.edsoo.ru/6db0b423




36 MeTto1 MHTEPBAJIOB JJIsI PEIICHUS bubnuorexa [JOK
HEPaABEHCTB https://m.edsoo.ru/0adbcelb
bu6nmoreka [IOK
37 I1
POMSRONAS yHKIH https://m.edsoo.ru/0731ad3d
bub6nmoreka [IOK
I1
38 POHSBOHAA yHKILH https:/m.edsoo.ru/723dd608
39 I'eomerprueckuii 1 PU3NIECKUIA CMBICTT bubnnorexa [JOK
MPOU3BOIHOMN https://m.edsoo.ru/6c8d36ff
40 I'eomeTpuueckuit U GU3NYECKUN CMBICIT bubmmoreka [JOK
MPOU3BOIHOMN https://m.edsoo.ru/a413eca9
bubnunoreka LIOK
41 [Ipou3BoHbIE d51€EMEHTA 7
POH3BOJIHEIC SIEMCHTAPHEIX yHKLI https://m.edsoo.ru/c7550e5f
bubnunoreka LIOK
42 I1 i
POH3BOHEIC ICMEHTAPHBIX yHKLIH https://m.edsoo.ru/14ab3cdb
[TIponsBogHAas CyMMBI, IPOU3BEICHUS, bu6mmoreka IIOK
43 .
4acTHOTO QyHKIUI https://m.edsoo.ru/c12a0552
44 [Ipon3BoiHast CyMMBI, TPOU3BEACHMUS, bubmuoreka [IOK
4acTHOTO (hyHKIIUMA https://m.edsoo.ru/d598f201
45 IIpon3BoHast CyMMBI, TPOU3BEACHMUS, bubmuoreka [IOK
9acTHOTO (DyHKIMH https://m.edsoo.ru/1de34d4d
[IpuMeHeHne Mpon3BOHOM K
46 UCCIIeIOBaHUIO (PYHKIMH Ha Bubmmorexa [IOK
! YHIH https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb U SKCTPEMYMBI
[IpuMeHeHne Mpon3BOHOM K
47 uccaeaoBaHuio pyHKIUI Ha bubmorexa [IOK
A YHKI https://m.edsoo.ru/a8caSad4
MOHOTOHHOCTB Y DKCTPEMYMBI
43 [IpumeHneHne Mponu3BOIHON K bubmuorexa [JOK

vccaeaoBaHuio pyHKIMH Ha

https://m.edsoo.ru/Ob411edd




MOHOTOHHOCTBb U 3KCTPEMYMBI

[IpuMeHeHne Npou3BOJHOM K

49 UCCIIeIOBaHUIO (PYHKIIHMM Ha bubmmorexa [IOK
a YHEI https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTb M 9KCTPEMYMBI
Haxoxnenne HanOOJIBIIErO U
50 HAaUMEHBIIETO 3HAYCHUsT (PYHKITUU HA buGnuorexa [IOK
i https://m.edsoo.ru/fac78f05
OTpe3Ke
Haxoxnenue HanOOJIBIIErO U
51 HauMEHBIIETo 3HaueHus1 (QyHKIUU Ha bubmmorexa LIOK
YHKR https://m.edsoo.ru/fb6a8act
OTpe3Ke
Haxoxnenne HauOOJIBIIErO U
52 HaWMEHBIIIETO 3HAYCHUS (YHKIIMHA HA Bubmiorexa OK
i https://m.edsoo.ru/cffcb7e5
OTpe3Ke
Haxoxnenne HanOOJIBIIErO U
53 HauMEHBIIETO 3HaUeHUsl (YHKIIUU Ha bubmorexa HOK
yH https://m.edsoo.ru/d9469916
OTpe3Ke
Haxoxnenue HanOOJIBIIETO U
54 HaWMEHBIIIETO 3HAYCHUST (YHKIIUHA HA bubmotexa HOK
i https://m.edsoo.ru/ad15000e
OTpe3Ke
Haxoxnenue HanOOJIBIIETO U
55 HauMEHBIIETo 3HauYeHus1 QYHKIUU Ha bubmmorexa LIOK
YHEI https://m.edsoo.ru/86adcbfd
OTpe3Ke
[Ipumenenre npou3BOIHOM IS
HaXOXKIEHNA HaWIYUIIIEro PEIICHNS B
56 MIPUKJIAIHBIX 33, at?;x J'ISIp bubnnorexa [IOK
p A A > A https://m.edsoo.ru/13205d80
ompeielIeHUs] CKOPOCTH TpoIiecca,
3aIaHHOTO (POPMYJION MK TpadhUKOM
57 KonTponbHas pabota mo Teme bubmmoreka [JOK




"I[IpousBoanas. [Ilpumenenne
MPOU3BOTHOMN"

[TepBooOpaznas. Tabnuma

https://m.edsoo.ru/f8ed5f99

bubnunorexa LIOK

38 epBOOOPa3HBIX https://m.edsoo.ru/d777edf8
59 [lepBooOpaznas. Tabmuma bubnuoreka [JOK
epBOOOpa3HBIX https://m.edso0.ru/30c3697b
60 HuTterpan, reomeTpudyeckuii u bubanorexa [JOK
(bu3nvecKnuii CMBICT HHTErpasia https://m.eds00.ru/391272c9
61 WHrerpai, reoMeTpUYECKUl U bubmmoreka [JOK
(hU3UYECKU CMBICIT HHTETpalia https://m.edsoo.ru/d359fb5f
2 WHTerpai, reoMeTpu4YECKUil 1 bubnuorexa [IOK
(bu3HUYeCKnil CMBICT HHTETpaja https://m.edsoo.ru/07eb464b
63 Brruncnenmne unrerpana mo ¢gopmyse bubnnorexa [JOK
Hrrorona—JleiiOnumna https://m.edsoo.ru/b9b225¢3
64 Brruncnenmne unrerpana mo ¢popmyie bubmuoreka [JOK
Hrrorona—JleiiOnumna https://m.edsoo.ru/b800deb4
65 Brruucnenue unTerpana no gpopmyne bubnmnorexa [JOK
Herorona—Jleibuuiia https://m.edsoo.ru/fSeed075
66 Brruncnenmne unrerpana mo ¢popmyie bubnmnorexa [JOK
Hrrorona—JleiiOnumna https://m.edsoo.ru/41da431a
67 CucreMpl TMHENHBIX YpaBHEHUN bubmiorexa LIOK
https://m.edsoo.ru/b648235a
68 CucremMpl TMHENHBIX YpaBHEHUN bubmmorexa LOK
https://m.edsoo.ru/5ab83864
P
©  rowomo crcrews i biorera L1OK
. https://m.edsoo.ru/a4d65ee5
ypaBHEHHI
70 Pemrenne npukiagHeIx 3a1a4y ¢ bubmuorexa [JOK




IIOMOILIBIO CUCTEMBI JINHEWHBIX
YpaBHEHUU

Cucremsl u COBOKYITHOCTH LEJIBIX,
PpaluOHAJIbHBIX, UPPALIUOHAJIbHBIX,

https://m.edsoo.ru/aa5962el

bubnunoreka LIOK

71
MOKa3aTeNbHBIX, JIOTAPUPMUIECKUX https://m.eds00.ru/48190472
YpPaBHEHUW U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIENbIX,

7 palMOHAIBHBIX, UPPALUOHAIBHBIX, Bbu6mmoteka [JOK
MOKa3aTeNbHBIX, JIOTAPUPMUICCKUX https://m.edsoo.ru/2dbd3859
YpaBHEHUH U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIENbIX,

7 paloHaIbHBIX, UPPALMOHAIIBHBIX, Bu6mmoteka [JOK
MOKa3aTeNbHBIX, JIOTAPUPMUIECKUX https://m.edsoo.ru/7ab8d17e
YpaBHEHUHN U HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH LIENbIX,

74 palMOHAIBHBIX, UPPALMOHAIBHBIX, bubnmnoreka [HOK
MOKa3aTeNbHBIX, JIOTAPUPMUIECKUX https://m.edsoo.ru/81cccfe9
YPaBHEHUH U HEPABEHCTB

75 Hcnonb3oBanue rpa¢pukoB GyHKIUN bubmuoreka [IOK
JUISL pEIIEHUs YPABHEHUN U CUCTEM https://m.eds00.ru/039949bf

76 Hcnonb3oBanue rpadukoB GyHKIUN bubmuorexa [IOK
JUISl pELLIEHUs] YPABHEHUN U CUCTEM https://m.edsoo.ru/a7d95f79
[IpuMeHeHne ypaBHEHUM, CUCTEM U
HEPABEHCTB K PELICHUIO

bub6mmorexa [IOK
77 MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 u3
. https://m.edsoo.ru/ca878deb
pa3nuyHbIX o0aacTeil HayKu U
peanbHON KU3HU
bubnuorexa [IOK
78 KonTponbHas pabota mo Teme 1

https://m.edsoo.ru/471c735b




"WnTerpai u ero npuMeHEeHUs.
Cucremsl ypaBHeHUI"

79 HarypanbHble u niensle 4yucia B 3aa4ax bubmmoreka [JOK
U3 peaIbHOM KU3HU https://m.edsoo.ru/3ceel1327
20 HarypanbHble u 1iensle yucna B 3agaqgax bubnuoreka [JOK
W3 peAIbHOM )KU3HU https://m.edsoo.ru/a35al31d
31 HarypanbHble u nienble yucia B 3aa4ax bubnuoreka [{OK
13 peajbHOM )KU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipu3HaKku JeTMMOCTH LEJbIX YUCE bubmmorexa [TOK
https://m.edsoo.ru/51696a67
bubnuoreka [{OK
83 [Ipu3HaKku JeTMMOCTH LEIbIX YHCE
https://m.edsoo.ru/fab81c0e
84 [Ipru3HaKy JETMMOCTH LEJIBIX YUCENT bubmmorexa LOK
https://m.edsoo.ru/ef2c6e43
85 [ToBTOpenue, 06061IeHNE, bubnunorexa LIOK
CUCTEMaTH3alus 3HaHUM. Y paBHEHUS https://m.edsoo.ru/0312cf8c
26 IToBTOpenue, 06o0IEHNE, bu6mmoteka [IOK
cucTeMaTu3anus 3HaHUW. Y paBHEHUs https://m.edsoo.ru/247d2fe7
g7 [ToBTOpenue, o6o0IIEHNE, bu6mmoreka IIOK
cucTeMaTu3alus 3HaHW. Y paBHEHUS https://m.edsoo.ru/e8b87729
28 [ToBTOpenue, 060061IeHNE, bubnunorexa LIOK
cucTeMaTu3alus 3HaHW. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
IToBTOpenue, 06o01IeHNE, bub6muorexa [IOK
89 .
cUCTEeMaTU3alus 3HaHUN. Y paBHEHUS https://m.edsoo.ru/9c44c6ea
90 [ToBTOpenue, o6o0mEH e, bub6mmorexa [IOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/337aad59
91 [ToBTOpeHue, 06001IEHNE, bubnunoreka LIOK

cucrtemaTtusanusa 3Hannil. HepaBeHcTna

https://m.edsoo.ru/a86014el




[ToBTOpEeHME, 0000MIIECHNE,

bub6nmoreka [IOK

92
cucreMarusanus 3HaHui. HepaBencrsa https://m.edsoo.ru/5¢c45a60a
03 [ToBTOpeHue, o600IIEeHNE, bubnunorexa LIOK
cucrtemaTtusanus 3Hanuil. HepaBeHctna https://m.edsoo.ru/19304aba
94 [ToBTOpenue, 060061IeHNE, bub6nmoreka [IOK
cucremaTtusanus 3Hanuii. HepaBeHncrsa https://m.edsoo.ru/c3d4b282
[ToBTOpeHME, 0000IIECHNE,
95 cucTeMaTu3anus 3Hanuii. CuCTeMEBI bubmmorera [OK
. I ) https://m.edsoo.ru/a20b8adc
ypaBHEHUM
[ToBTOpEeHME, 0000IIEHNE,
. bubnuorexa [IOK
96 crcreMaru3anus 3HaHui. CHCTEMBI
. https://m.edsoo.ru/a012476d
ypaBHEHUN
97 [ToBTOpeHme, 06001IEHNE, bubmuorexa [JOK
cucreMarusanus 3HaHu. OyHKIUH https://m.edsoo.ru/d620c191
08 [ToBTOpenue, o6o0IIEHNE, bubnunorexa LIOK
cucremaTusanus 3HaHuil. OyHKuumn https://m.edsoo.ru/7017196f
bu6nunorexa LIOK
99 HroroBas KoHTpoOJIbHAs padoTa
TOTOBAT KOHTPOTIBHAA PaboT https://m.edsoo.ru/513c9889
bu6nunorexa LIOK
100 HroroBas KoHTpoOJIBHasA paboTta
P P https://m.eds00.1u/2276973
O06001enue, cucTeMaTH3aIs 3HAaHUH
101 3a Kypc aiareOpbl 1 Hayail bubmuorexa [IOK
MaTeMaTudeckoro aHammza 10-11 https://m.edsoo.ru/3330f7ef
KJ1aCcCOB
O0001enue, cucTeMaTH3alus 3HaHUH
102 3a Kypc aiareOpbl 1 Havall bubmuorexa [IOK

MaTeMaTudeckoro agaiusa 10-11
KJIACCOB

https://m.edsoo.ru/cead345¢e
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KIIACC
Koxa .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero 00pa3oBaHus
pe3yjabrara
1 Ywucia v BEIYUCICHUS
. OnepupoBarTh MOHATUSIMH: PANMOHATIBHOE U JCHCTBUTEIBLHOE YHCIIO,
. OOBIKHOBEHHAS M JICCSITHYHAS JIPOOb, TPOIICHTHI
. BreimonHaTe  apudMeTHYECKHE  ONEpalvd C  paldOHAIBHBIMH |
' IEHCTBUTEIIHLHBIMU YHCIAMHU
13 BeImonHATe  TpUOMMKEHHBIE  BBIYUCIICHHUS,  HWCIONB3Ys  IpaBUIIA
' OKpPYTJICHUS, IeJIaTh IPUKUIKY U OIICHKY PE3yJIbTaTa BRIYUCICHUN
OnepupoBaTh NOHATUAMU: CTEIIEHb C LIEJIBIM MOKa3aTeeM, CTaHIapTHAs
14 (dbopMa 3amucH ACHCTBUTEIHHOIO YHCIIA, KOPEHb HATYPAITbHOW CTEICHHU;
' WCIOJIb30BaTh MOJAXOIANIYI0 (JOPMY 3alUCH JICUCTBUTEIBHBIX YUCEN IS
pelieHus: MPaKTUYECKHUX 3a/1a4 U MPEJICTABICHUS IAaHHBIX
OnepupoBarh MOHATUSIMHU: CHHYC, KOCUHYC U TaHI'€HC MPOU3BOJILHOIO
1.5 yIila; WCIOJIb30BaTh 3alKCh IPOU3BOJIBHOTO YIJla uepe3 oOpaTHBIC
TPUTOHOMETpHUECKUE (HYHKIIUU
2 VYpaBHEHUs U HEpABEHCTBA
OnepupoBarh NOHATUAMU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO, LIENOE,
2.1 palnroHanbHOE, HPpALMOHATIEHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHHE
55 BreimonHATe mpeoOpa3oBaHUs TPUTOHOMETPHUECKUX BBIPAKCHHA H
' pemaTh TPUrOHOMETPUUECKHUE YPABHEHUS
BrimonasaTe npeodpa3oBaHus 1ETbIX, PAITMOHAIBHBIX U UPPAITMOHATIBHBIX
2.3 BBID@XKEHUI M pelaTh OCHOBHBIE THUIIBI 1EJIbIX, PAlMOHAIBHBIX H
HMPPAIMOHATILHBIX YPaBHEHUN U HEPABEHCTB
4 [IpuMeHATh ypaBHEHHS U HEPABEHCTBA JIsl PEIICHHUS MaTeMaTUYECKHX

3a/1a4 ¥ 3a]1a4 U3 Pa3TudIHbIX 00JacTel HAYKH M peaTbHOM KU3HU




MopnenupoBaTh peajbHble CUTyallUd Ha SI3bIKE alreOphl, COCTABIATH

2.5 BBIPAYKEHUS, YPABHEHUS, HEPABEHCTBA 110 YCIIOBHUIO 3aJa4l, HUCCIIEI0BaTh
MIOCTPOECHHBIE MOJIEIIU C HCIIOIb30BAaHUEM allllapara anreopsl
3 OyHKIIMU U Tpaduku
OnepupoBarh MNOHATHAMH: (QYHKIMS, CHOCOOBI 3afaHusl (QyHKUIHH,
3.1 o0acTh OmpeJeNeHus] MU MHOXXECTBO 3HAueHUH (QyHKIUH, Trpaduk
(dbyHKIIMH, B3aUMHO 0OpaTHbIC PYHKITUU
32 OnepupoBarh MOHATHAMH: YETHOCTh M HEUYETHOCTh (YHKIHMH, HYIU
' (GyHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
33 Hcnonp3oBatek rpaguky GyHKIHHA U1 peLICHNs] ypaBHEHUI
34 Ctpouts u uuTaTh rpaduKu IUHEHHOW (YHKIUU, KBaAPATHIHOMN
' (GyHKINH, CTENEHHON (PYHKIIUH C TIeITBIM TIOKa3aTeIeM
Hcnonp3oBare Tpapuku (QYHKUIUH IS HMCCIEIOBAHUS TPOIECCOB U
35 3aBUCHMOCTEI MpU pEHIeHUH 33/a4y U3 JAPYruX y4eOHBIX MPEAMETOB U
' peambHOM  JKM3HHW, BBIpaXaTh (OpMyJTaMH  3aBHCHMOCTH  MEXIY
BEJTMYUHAMU
4 Hayana maTematuuyeckoro ananusa
il OnepupoBaTh TOHATUSAMU: TOCIEIOBATENLHOCTh, apupMeTHUYeCKass U
. reoMeTpuyecKas porpeccun
OnepupoBaTh NOHATHUSIMU: OECKOHEUHO YOBIBaOIIas TE€OMETpUYEcKas
4.2 mporpeccusi, CcyMMa OECKOHEYHO  yObIBaloIlell  IeoMeTpHuYecKOu
MIpOrpeccuu
4.3 3ajaBaTh NOCIEI0BATEIBHOCTH PA3IUYHBIMU CIIOCO0AMHU
44 Hcnonb3oBare CBOMCTBA IOCIEAOBATEIIBHOCTEN M MPOrPECCUU  JUIS
' pelIeHrs peabHbIX 3aJa4 MPUKJIaJHOTO XapaKTepa
5 MHOXecTBa U JIOTHKA
5.1 OnepupoBarh NOHATUSAMHU: MHOXECTBO, OTIEpPAIK HAJl MHOYKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar s OMNHCAHUS
5.2 peabHBIX TPOIECCOB U SIBICHHWM, TpPH pEIICHWH 3aJady W3 JAPYrux
y4eOHBIX TIPEIMETOB
53 OnepupoBaTb  NOHATHUSAMHU:  OIpPENEICHHE, TEOpPEMa,  CIEACTBHUE,

J0Ka3aTcJIbCTBO

11 KUIACC




Kon

MPOBEPSIEMOT0

pe3yJabTara

1

1.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTe/IbHOM NMPOrPaMMBbl CpelHero 001ero o0pazoBaHus

Yucna v BBIYUCIICHUS

OnepupoBaTh MOHATUSMHU: HATypallbHOE, ILIEJI0€ YHMCIIO; HCIOJIBb30BaTh
MPU3HAKK JEIUMOCTH IEJIbIX YMCEeN, Pa3j0oKEHHE 4YKClia Ha TMPOCThIC

MHOXXUTEIIN IJI1 pCHICHUA 3aaa4

1.2

OHepI/IpOBaTB IOHATHUEM: CTCIICHb C pallMOHAJIBHBIM I10Ka3aTCJICM

1.3

2.1

22

OHepI/IpOBaTB IIOHATHUAMM J'IOl"apI/I(bM quciia, JCCATHYHBIC n

HaTypaJbHbIC JOrapuPMBbI

YpaBHEHMS U HEPABEHCTBA

[IpumeHsITH CBOMCTBA CTENEHU JMJi1 IpeoOpa3oBaHUs BbIPAKEHUM,
OIEpUPOBATh IOHATHSAMM: IOKA3aTEJIbHOE YPAaBHEHUE U HEPABEHCTBO;
peuiaTb OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BeinonuaTe npeoOpa3oBaHMsl BBIPAXKEHUH, COAEpKaIIUX JOorapupMbl;
OTIEPHPOBATH MOHATUSIMHU: JIOTapU(PMUIECKOE YpaBHEHHE U HEPABEHCTBO;

peuiaTb OCHOBHBIC THUIIbI HOFapI/I(bMI/I‘IeCKI/IX ypaBHeHI/Iﬁ U HCPAaBCHCTB

23

Haxoguts pCeUICHUA HpOCTGﬁHIHX TPUTOHOMETPUYCCKHNX HCPABCHCTB

24

OnepupoBaTb NOHATHAMU: CHCTEMA JIMHEMHBIX YypaBHEHUH U €€
pElIeHUEe; UCIO0JIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHHUW IS PELICHUS

MPAKTUYCCKUX 3aaaY

2.5

2.6

Haxoaute peHiCHusd HpOCT@ﬁH.IPIX CHUCTEM )51 COBOKYHHOCTCP'I

palMOHAIBHBIX YPABHEHUI U HEPABEHCTB

MopenupoBaTh pealibHbIe CUTYyallMd Ha S3bIKE alreOpbl, COCTaBIATH
BBIPAXXEHHUSI, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3a1ayH,
HCCJIEN0BATh IIOCTPOEHHBIE MOJEIH C HCIIOJNB30BAaHWEM ammapara

anreOpbl

3.1

OyHKIMU U TpaduKu

OnepupoBaTb TMOHATHSMU: TEpUOAMYECKas (QYHKLHUSA, MPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOUKU IKCTpeMyMa (DYHKIIMH, HauOoJbIlee U
HalMEHblIee 3HaYeHUs (PYHKIUU Ha MPOMEXKYTKE; UCIOJIb30BaTh UX IS

uccien0BaHus QYHKIUH, 331aHHOM rpagukom

3.2

OnepupoBaTh MOHATUSAMU: IPpapHUKH TOKA3aTEIbHON, JJOTapUPMUUIECKON 1

TPUTOHOMETPUYECKUX (DYyHKIUI; H300pakaTb HMX Ha KOOPIMHATHOM




TUIOCKOCTH U UCTOJIb30BATh JIJIs pellICHUs] YpaBHEHUI U HEpaBEeHCTB

H300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKu JIHMHEHHBIX

33 YpPaBHEHUH M HCIIOJIB30BATh MUX Ul DPELIEHUS CHUCTEMBbl JIMHEMHBIX
ypaBHEHUU
34 Hcnonb3oBare rpadguku (GyHKUMN JUISI UCCIEAOBaHMS IPOLECCOB U
. 3aBUCUMOCTEHN U3 APYTrUX Y4€OHBIX AUCLUIIINH
4 Hayana maremaT4eckoro aHanmsa
OnepupoBaTb MOHATUSAMH: HEHpepbIBHAas (YHKIMA, MPOU3BOJHAS
4.1 (YHKIMM, HCIOIb30BaTh T'€OMETPUYECKHMH U (U3HYECKUN CMBICI
IIPOU3BOJHOMN JUIS peLeHUs 3a1a4
42 HaxonuTe  mpou3BOAHBIE  3JEMEHTapHBIX  (QYHKIMHA, BBIYUCIATH
' IIPOM3BOJIHBIE CYMMBI, IPOU3BECHUS, YACTHOT'O (QYHKIUI
Hcnonp30BaTh NPOM3BOJAHYIO JUIA  MCCIENIOBaHUA  (PYHKIMM Ha
4.3 MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHATH PE3yJIbTaThl UCCIEAOBAHUSA K
MIOCTPOCHUIO TPpaHUKOB
44 Hcnonp30BaTh TPOU3BOJHYIO Ul HAXOXKACHUSI HAWIYYILEro peleHus B
' IIPUKIJIAIHBIX, B TOM YHCJIE COLUAIIBHO-DKOHOMUYECKHX, 3a7a4ax
45 OnepupoBaTb MNOHATUAMU: IE€pBOOOpa3Has W UHTErpaj; IOHUMATh
. reOMETPHUYECKUI U (PU3NIECKUI CMBICI MHTETpaa
16 Haxomuts nepBooOpa3Hble 3JIEMEHTapHbIX  (QYHKIMM, BBIYUCIATH
' uHTerpai mno gpopmyne Herotona — JleitOnuma
47 Pemarp npukinaaHble 3a1a4d, B TOM YHCJIE COLUAIBHO-IKOHOMUYECKOTO

u (I)I/BI/ILIGCKOFO XapakTepa, CpeACTBAMU MATEMATUYICCKOT'O aHaJIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna v BBIYKCICHUS
Pammonanbupie  yncna. OOBIKHOBEHHBIE M JICCATUYHBIE JAPOOH, TPOLIEHTHI,
OeckoHeuHble  MepuoAuueckue  ApoOu.  Apudmernyeckue  omepamuum ¢
1.1 palMOHATIBHBIMU YHCIIAMU, NpeoOpa3oBaHUs YMCIIOBBIX BblpaxkeHUil. [IpumeHeHue
npoOeil U MPOLIEHTOB JUIsl pelleHUs] NPUKIAJHBIX 3a7ad U3 Pa3JIMYHbIX OTpacieil
3HAHUM U PEAIbHON KU3HHU
JenictBuTenbHble  4yMcia.  PanMOHaJIbHbIE W HUPpPAUMOHAIBHBIE  YHCIA.
1.2 Apudmernueckue omnepanuu C JACUCTBUTEIbHBIMM 4duciaaMu. [IpuOiamxkéHHble
BBIYMCIICHHUS], IPABUJIA OKPYTJICHUS, IIPUKUIKA U OLICHKA PE3YJIbTATA BBIYUCICHUN
Crenenp ¢ mensiM mokaszareneM. CrtangaptHas (opma 3amucu JeHCTBUTEIBHOTO
1.3 yucia. Mcnonb3oBanue noaxozsmed GopMbl 3anucu ASHCTBUTEIbHBIX YHCEN IS
peleHus MpakTHYECKUX 3a/1a4 U IIPEICTABIICHUS] TaHHBIX
14 ApudmeTnueckuili KOpeHb HaTypalbHOW cTeneHu. JlelicTBus ¢ apudmeTnyecKkuMu
' KOPHSIMU HaTypaJlbHON CTEIIEHU
13 CuHyCc, KOCMHYC W TaHIE€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCUHYC,
' ApPKTaHI€HC YHUCIOBOTO apryMEHTa
2 YpaBHEHMs U HEPABEHCTBA
2.1 ToxnecTBa U TOXK/IECTBEHHbIE TPe0Opa30oBaHUs
55 [TpeoGpa3oBanue TPUTOHOMETPUYECKUX BBIPaKCHUM. OcHoBHbIE
' TPUTOHOMETpHUUECKHUE (HOPMYJIIbI
53 VYpaBHeHHe, KOpeHb ypaBHeHMs. HepaBeHCTBO, pemieHue HepaBeHCTBA. Merox
' UHTEpBaJIOB
2.4 Pemenue nenbix 1 JpoOHO-PaLMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 Pemenne nppanroHaabHbIX YPABHEHUN U HEPABEHCTB
2.6 Pemenne TpUroHOMeTpUYECKUX YpaBHEHUN
57 [IpuMeHeHre ypaBHEHHI M HEPABEHCTB K PEIICHUI0 MATEMATHYECKUX 33]1a4 U 3a/1a4

N3 pas3JIMIHbIX oOacreit HAaYKH U pCaHBHOﬁ JKHN3HHU




3 DOyHKINUH U TpaPUKH
31 OyHknus, crnocoObl 3amanus ¢yHknuu. ['padux ¢yHknuu. B3zaumHO oOpaTHBIC
' byHKIIIN
32 Ob6nactp ompenereHUs W MHOXKECTBO 3HaueHud ¢yHkuuu. Hymu QyHxmoum.
' [TpoMexyTkH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU
33 Crenennass (yHKIUS C HaTypaJbHBIM M IENbIM IOKa3arteneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 TpuroHomeTpuyeckass OKPYKHOCTb, ONPEICICHUE TPUTOHOMETPUUECKHUX (DyHKIMH
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTndeckoro aHaausa
i1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHHs TOCJIENOBAaTEIbHOCTEH. MOHOTOHHBIE
' MOCIIE0BATEIbHOCTH
ApudmeTrndeckas M TeoMeTpuyeckas Imporpeccud. beckoHedHo yObIBaromas
42 reoMerpuueckas nporpeccus. CymMMa OECKOHEYHO YOBIBAIOIICH T€OMETPHUYECCKON
' nporpeccuu. dopmysia CIOXHBIX MPOIEHTOB. Mcnonp30BaHWE MPOrPEeCcCUH s
pelIeHus: peasibHBIX 3a]1a4 MPUKIAHOTO XapaKTepa
5 MHoOXecTBa U JIOTUKa
MHoxecTBO, omnepanuu Haja MHOxecTBamu. Jluarpammbl Oinepa — Benna.
5.1 [IpuMmeHeHrne TEOPEeTUKO-MHOKECTBEHHOTO amnmapara JUisi OMHCAHMs PeabHBIX
MIPOIIECCOB U SIBJICHUH, P PEIICHUH 33]1a4 U3 IPYTHX YUICOHBIX MPEIMETOB
5.2 Onpenenenue, Teopema, CIeACTBUE, J0KA3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1EMEHT COAEPKAHMS
1 Yucnia 1 BBIYUCICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
1.2 Crenens c pallMOHANBHBIM MOKa3aTeraeM. CBONCTBA CTEIIEHU
1.3 Jlorapudwm yucna. JlecaTuuHbie U HaTypaabHbIC JTOTapU(HMbI
2 YpaBHEHHS U HEPABEHCTBA
2.1 [Ipeobpa3oBaHue BhIpaXKEHHH, COIEePIKALTUX TOorapu(Mbl
55 [Ipeobpa3oBaHue BbIpaXXeHU, COAEPIKAIIUX CTEIIEHHU C PAIlMOHATHLHBIM

IIOKa3aTejIeM




2.3

[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 [TokazaTenbHbIe ypaBHEHHS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEeHHs 1 HEpaBEHCTBA
2t Cucrembl JHMHEHHBIX YypaBHEHMH. PemieHwe MNpUKIAgHBIX 3a4ad C I[IOMOUIbIO
. CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl ¥ COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
)3 IIpuMeHeHMe ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIICHUIO0 MaTEMaTHUECKUX 3a/1a4
' U 3aJa4 U3 pa3IMyuHbIX 001acTell HayKH U peallbHOM JKHU3HU
3 OyHKIMH U TpaPuKH
Oynkus. Ilepuognueckue ¢ynkuuu. IIpoMeKyTKM MOHOTOHHOCTH (DYHKIIHH.
3.1 MakcumymMbl U MUHUMYMBl (QyHKUuU. HanGosblee M HauMeHblIee 3HAYCHHE
(GyHKINN Ha TPOMEXKYTKE
32 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpaduku
33 [Toka3zarenbHas u norapudmudeckas GyHKIIHH, IX CBOWCTBA U TPaPUKU
34 Hcnons3oBanue rpadhukoB GyHKUIUN A1 pelICHUS] YPaBHEHHU U TMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB (GyHKUMH A8 HMCCIEJOBAHUS  HPOLIECCOB U
3.5 3aBUCHUMOCTEH, KOTOpbIE BO3HUKAIOT MpPHU PELIEHUU 3aJad W3 JIPYTHX YdeOHbIX
IIPEIMETOB U peaIbHOMN KU3HU
4 Havana maTremaTrnyeckoro aHanmsa
4.1 HenpepsiBHble pyHKIIMU. METOA HHTEPBAIOB JJIs peIlIeHUs] HEPABEHCTB
4.2 ITpouzBonnas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUA CMBICI TPOU3BOIHOM
43 IIpousBosaHble 31MeMeHTapHBIX (yHKIME. DopMynabl HAXOXKAEHUS MPOU3BOJHOMN
. CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKIIHI
[IpuMeHeHMe TNPOU3BOAHOM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTh U
4.4 sKkcTpeMyMbl. HaxoxkneHre HanOoJbIlero 1 HauMEHBIEro 3HaueHus (yHKIIMU Ha
OTpE3Ke
IIpuMeHeHne NPOU3BOAHON [UIsSl HAXOXKIEHUS HAWTYYILIEro pelieHus B MPUKIaIHbIX
4.5 3ajayax, JJIs OINpefeNieHuss CKOPOCTH Ipoliecca, 3aJaHHOro (opMmysnod win
rpaduKom
4.6 IlepBooOpaznast. Tabnuia nepBooOpa3HbIX
47 WuTterpan, ero reomeTpuueckuil U pusnueckuii cMpici. Boruncnenue nHTerpaia mno

dbopmyne HeroTona — JleiiOauia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTeILHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peElIEHUs 3ajady;
yMeHue (opMynupoBaTh U ONEPUPOBATh MOHATHSMM: OIpe/eNeHue,
aKCUOMa, TeopeMma, CIEACTBUE, CBOMCTBO, IPU3HAK, J0KAa3aTENIbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEPXKIACHHE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKIHH;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKACHHUS [pU PEIICHUU 3aj]ad,
OLICHMBATh  JIOTMYECKYIO  HPAaBUIBHOCTb  PACCYXKACHUH;  YMEHHE
OIEpUPOBATh MOHATUSMU: MHOXECTBO, IOJMHOXECTBO, ONEPALMU Haj
MHOXECTBaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBII
anmnapar Juis ONMCaHUs pealbHbIX IPOLECCOB U ABJICHUN U IPU PELICHUU
3ajjay, B TOM 4YHCJIE€ W3 JPYTUX YUYeOHBIX INPEAMETOB; YMEHHE
ONepUpOBaTh MOHATUAMU: Tpad, CBA3HBIN Irpad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU

crocob6aMu; UCIONIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue onepupoBarh MOHATUSMU: HATypajdbHOE YHUCIO, IEJI0E€ YHCIIO,
CTENEHb C LEJIBIM I10KA3aTeIEM, KOPEHb HAaTypaJIbHON CTENIEHHU, CTEIIEHb
C paluOHaJIbHBIM  TIOKa3aTelieM, CTeNeHb C  JIEWCTBUTEIbHBIM
nokaszareiaeM, Jorapupm 4YHUCIa, CHUHYC, KOCHMHYC M  TaHI€HC
IIPOU3BOJBHOIO YHCJIA, OCTAaTOK IO MOXYJI0, PALUOHAIBHOE YHCIIO,
UppAllMOHATIBHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  LIEJIbIX,
pallMOHaIbHBIX, JECHCTBUTENIBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
MPU3HAKW JI€MMOCTH, HAaUMEHBIIMNA OOIIMI AETUTeNlb U HauMeHbIlee
o01iee KpaTHOE, aNropuT™ EBKiIMIA MpH pelIeHnH 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMM ~ MO3UIMOHHBIMM  CHUCTEMAaMM  CUUCJICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHUE 3HAUYEHUH M MpeoOpa3oBaHMs BBIPAKEHHUH CO
CTeNeHs MU M JorapudpmMamu, npeodpazoBaHus IpOOHO-pallOHATBHBIX

BBIpa)KeHHfI; YMCHHUE ONCPUPOBATH IMMOHATHAMHA: MMOCJICIOBATCILHOCTD,




apudmeTHuecKas nporpeccus, reoMeTpu4ecKkas Iporpeccus,
OeckoHeYyHO yOBbIBamoIIasi TEeOMETpPHYECKass Mporpeccusi; yMEHHue
3aJjaBaTh M0CJIEI0BATEILHOCTH, B TOM YHUCIIE C IOMOIBIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONEepUpOBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢opmMa 3amucHd  KOMIUIEKCHBIX ducell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUECKass U  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUue NEHCTBUS C KOMIUIEKCHBIMU YHCIIAaMH; TNPHUBOJHUTH
IOPUMEpPbl  UCIHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3X3, ompeaenuTeslb  MaTpULbI,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHe OonepUpoBaTh MOHATHAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
[I0Ka3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUs M HEPABEHCTBA, HMX CHUCTEMBI; YMEHHE OIEPUPOBATH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHME, YpPABHEHHUE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUJIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pEIIaTh YypaBHEHWS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PA3JIMYHBIX IMPUEMOB; PEILATH
YPAaBHEHUs, HEPaBEHCTBA M CHUCTEMBl C IApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUSA MATEMAaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKu U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATHSIMH: (YHKUUS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIIMHM, OrPaHUYEHHOCTb (YHKIMH, MOHOTOHHOCTb
GyHKIMH, 3KCTpeMyM (QYHKIMH, HauOOJIblIee U HAMMEHbIIee 3HAYCHUS
(GYHKLIMU Ha IPOMEXYTKE, HempepbIBHAs (DYHKIIHS, aCUMITOTHI Ipaduka
GyHKIMM, TepBasi U BTOpas MPOU3BOJHASA (DYHKIMHU, TEOMETPUUECKUN U
¢u3nyeckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OINpeaeTIEHHBIN
MHTETpall; yMEHHE HAaXOJIUTh aCUMNOTOTHI rpaduka (yHKIUH; yMEHUE
BBIUMCIATh IPOU3BOJHBIE CYMMBI, IIPOU3BENEHHUS, YacTHOIO U
KOMIO3UIMK (QYHKIMI, HAXOIUTh ypaBHEHHE KacaTelbHOW K Tpaduky
(GyHKLIMU; yMEHHE HAaXOJUTh NPOU3BOAHBIE 3JEMEHTApHBIX (YHKLUH;
YMEHHE HCMOJIb30BaTh MPOU3BOJIHYIO Ul HCCIeAOBaHUS (QYHKIHA,
HaXOJUTh HaMOOJbIIME M HAWMEHbIIME 3HAUYE€HUS (YHKUUN; CTPOUTH
rpauKd MHOTOWJIEHOB C MCIIOJIb30BAaHUEM ammapara MaTeMaTH4ecKoro
aHaIN3a; NPUMEHATh NPOU3BOAHYIO MU HAXOXAEHUS HAWIydlIEro

p€miCHUA B NPHUKIAJAHBIX, B TOM YHCJIIC CONHAIBbHO-DKOHOMHWYCCKUX M




(bU3HYEeCKUX 3a/layax; HaXOIUTh TUIOMIAAN U 00bEMBI (PUTYD C TTOMOIIBIO
HHTeIpaJIa; HpI/IBOI[I/ITB HpI/IMepr MAaTEMaATHUYCCKOI'O MOI[CJII/IpOBaHI/IH C

OMOIIBI0 Au(depeHITnaTbHBIX YPaBHCHUI

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKOMM, oOpaTHas
byHKIMSA, KOMIO3UIMS (YHKUMH, JUHEWHas (yHKUIWSA, KBaJpaTHUHAS
byHKIHS, parmoHanbHas byHKIHS, CTeIeHHas byHKIIHS,
TpUrOHOMETpHUYeckre  (QyHKIMH, O0OpaTHbIE TPUTOHOMETPUYECKHE
GyHKUMHM, @OKa3aTeiabHas M Jorapudmuyeckas QYHKUUU; YyMEHUE
CTpOUTH TpapuKU H3YyYCHHBIX (YHKLIWH, BBIIOJIHATH MPEeoOpa3oBaHUA
rpaguKoB (GYHKLUH, UCIIOJIB30BaTh T'paQUKH sl U3yYEHUs NIPOLIECCOB U
3aBUCUMOCTEH, TPU pelIeHUH 3a7ad U3 APYrHX Y4eOHBIX MPEIMETOB U
3ajjay U3 peasbHOM JKU3HU; BbIpaXaTb (OPMYIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIIB30BaTh CBOicTBa W rTpadukm QyHKOMA yIs
pelleHys] ypaBHEeHUH, HEPaBEHCTB U 3a/1a4 ¢ apamMeTpaMu; U300pakaThb
Ha KOOpPAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBBbIE 33/a4M pa3HbIX TUIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, JOJIM U YacTH, Ha JABUXKEHHE, padOTy, CTOUMOCTb TOBAPOB U
yCIIyT, HAJIOTH, 33/1a4 U3 00JacTH yNpaBJIeHUs JUUHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI II0 YCIOBHUIO 3aJa4M, MCCIIEJ0BAThb IIOJIYYEHHOE PELICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB; YMEHHE MOJAEIUPOBAThH
pealbHBIE CUTYallUH Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 33Ja4H,
UCCIIEN0BATh IIOCTPOEHHBIE MOJCIHA C UCIOJIB30BaHUEM armnapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yabTaT

VYMeHue onepupoBaTh MOHATUSAMU: CpellHee apu(mMeTHiecKoe, MeuaHa,
HauOosblllee W  HaWUMEHbIllee 3HA4YeHMs, pa3Max, JuUcHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEeHHe U3BJIeKaTb,
MHTEPIPETUPOBATh MH(GOpPMAIMIO, MPEACTaBIEHHYI0O B TaliHIax, Ha
quarpaMmax, rpadukax, OTpa)xarollyto CBOMCTBA pealbHbIX IPOIECCOB U
SBJIGHUH; MPEACTaBIATh HH(OOPMALIHIO C TOMOIIbIO TAOJIUI U TUarPaMM;
UCCJIEN0BATh CTATUCTUYECKUE HAHHBIE, B TOM YHCIE C IPUMEHEHUEM
rpaguyeckux METOJOB M  DJIEKTPOHHBIX  CPEIACTB; TIpapuuecKu
UCCIIeIOBaTh COBMECTHBIE HAOJIOAEHUS C TOMOUIbIO JIMarpaMm

paccenBaHMs U JINHEWHOW PErpeccun




YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIy4ailHOE
COOBITHE, BEPOSTHOCTh CIIY9alHOTO COOBITUS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUECKUX METOJO0B; NPUMEHATH
GOpMyIBI CIIOKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (POpMyIy IOJHON
BEpOATHOCTH, hopmyny bepHyiin, kKoMOMHAaTOpHBIC (GaKTHl U (OPMYIIBL;
OIICHUBATh BEPOSITHOCTH pEaTbHBIX COOBITHH; yMEHHE OIEepUPOBATH
MNOHATUSIMM:  Cy4ailHass BEJTUYMHA, pacCIpelle]ieHue BepOATHOCTEH,
MaTEeMaTUYeCKOe OXHUJAHUE, TUCIEPCUSI U CTAHAAPTHOE OTKJIOHEHHE
CIy4ailHOH BeNWYMHBI, (YHKIUMA pacmpelneieHuss U IUJIOTHOCTH
PaBHOMEPHOTO, IIOKA3aTEJIbHOTO © HOPMAJIBHOTO paCIpeCIICHHI;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpefeNieHud Jyis
pelIeHusl 3a/lay; 3HAKOMCTBO C TIOHSATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBHIOOPOYHBIX HCCIEIOBAHUMN; YMEHUE TNPUBOAUTH IPUMEPHI
MIPOSIBJICHUSI 3aKOHA OOJIBIIMX YHUCENT B MPHUPOAHBIX M OOIIECTBEHHBIX
SBIICHUSX; YMEHHE OIEPUPOBAThH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHWU, YHUCIO TMEepecTaHOBOK; OuHOM HbroTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DaKTHI M PACCYXKICHUS AJISl PELICHUS 3a/a4;
OIICHUBATH BEPOSITHOCTH peanbHBIX COOBITHH; COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

VYMeHue onepupoBaTh IMOHATHUSAMHU: TOYKa, MpsAMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIja, IUIOCKUH  Yroul,
JBYTPaHHBIA Yroji, TPEXTPaHHBIM YroJsl, CKpELIMBAIOIIUECsS IMpsMBbIE,
NapajuIeIbHOCTh U NMEPHEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEW, yroi
MEXY NPSMBIMHM, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU 0 MJIOCKOCTH, PACCTOSHUE MEXAY
IPSIMBIMU, PACCTOSTHUE MEXY IUIOCKOCTSIMH; YMEHHUE UCIIOIb30BaTh IIPU
pelleHnn 3a1a4 U3ydeHHble (aKTbl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLICHMBAThb pa3Mepbl OOBEKTOB  OKPYXKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENH C IOMOIIBI0 T'€OMETPUUECKUX IOHATUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN

10

YMeHue onepupoBaTh MOHITUSIMH: IUIOMAAL (UTYpPHI, 00bEM (QHUTYpHI,
MHOI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OIpaHHHKA,
KyO, Tapajuienenunen, mNpu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTH
BpaleHus, MWIMHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTH THUPAMUIBI, MPHU3MBI, KOHyca, IWIMHApA, 00BEM Kyba,

IpAMOYTOJIBHOI'O IMapauiCICinuieaa, nupaMuabl, HIpPU3Mbl, LOUIAHApPA,




KOHYCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUsS KOHYCa W LIWIMHIpA,
NapajuleJbHble OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUIUHAPA, KOHYCA; YMEHHE CTPOUTbh CEUYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHl U MOBEPXHOCTU
BpalICHUs, UX CEUYCHHUS], B TOM YUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
bopMynUpoBaTh OMpEeNICHUs U3Y4aeMbIX (DUTYp, BBIIBUTaTh TUIIOTE3BI
O CBOHMCTBaxX M NpH3HAKaX F€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OmpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccuukanuio Quryp mo
Pa3NMYHBIM TPU3HAKAM, BBIIIOJHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUA

11

12

13

YMeHue onepupoBaTh MOHSITUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CAMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOa00Us, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (UTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTEKTYpE; HCIIOJIb30BaTh TI'€OMETPUYCCKHE OTHOIICHHS
IpH PEIICHUU 3a7a9; HaXOJUTh T€OMETPUYCCKHE BEIUYHMHBI (ITHHA,
yroj, IUIOIIAAb, OOBEM) MPHU pPEUICHHH 3ala4 W3 APYrUX Y4eOHBIX
MPEIMETOB M U3 PEATHHOHN JKU3HH; YMEHUE BBIYUCIATH TCOMETPHUCCKUE
BEJIMYMHBI (JJIMHA, YTOJI, IUIOMmA/b, OOBEM, IUIOMIAJb TOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIC (POPMYJIBI M METONBI, B TOM YHCIE: TUIOIIAIb
MOBEPXHOCTU MUPAMUBI, IPU3MBI, KOHYCA, [IWINHIPA, TUIOMAAb cepsl;
00BEM KyDOa, TPSIMOYTOJIBHOTO MapaijiesienuIeaa, MUpaMUIbl, PU3MEI,
WINHApPA, KOHYyca, Iapa; yMEHUE HaxOJUTh OTHOIIEHHE O0O0BEMOB

oJI00HBIX QUryp

YMeHue onepupoBaTh MOHATHIMH: TPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPJIMHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpPAa Ha YHUCIO, Pa3JIOKEHHE BeKTopa 1o Oasucy,
CKaJIIPHOE TIPOW3BEICHUE, BEKTOPHOE IPOM3BEACHHE, YTON MEXIy
BEKTOpaMH;, YMEHHE HCIOJIb30BaTh BEKTOPHBIH M KOOPAMHATHBIA METO.
JUIS pEIIeHWsl TEOMETPUYECKMX 3aj]ad W 3ajad JAPYruX YueOHbIX
peIMETOB

YMeHue BbIOMpATh MOIXOSIIAN METON Ui PEUICHHS 3aJlauu;
MOHMMaHWe 3HAYUMOCTH MAaTeMaTHKH B HW3YYEHHH NPUPOAHBIX U
OOIIIECTBEHHBIX  MPOIECCOB M  SIBICHHWI;, YMCHHE pPAacIO3HaBaTh

IMMPOABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBC, YMCHHE IIPUBOJUTH




INpUMEPBI  MATCMATHYCCKUX

MaTeMaTU4YeCKON HayKu

OTKPBITUHA  POCCUUCKOM W  MHUPOBOU




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Yucna 1 BEIUUCIEHUSA

1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEel
- Panyonanenple  uucna. OOBIKHOBEHHbIE U JECATUYHbBIE JpOOH, IPOLICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 ApudmeTndecknii KOpeHb HaTypalnbHOU cTemneHd. JlelicTBus ¢ apuMeTHIeCKUMU
' KOPHSIMM HaTypaJbHON CTEIIEHH
L4 Crenens ¢ nenbiM nokaszareneM. CTeneHb ¢ pauoOHAIbHBIM IT0Ka3areneM. CBOMCTBa
' CTENEHU
s CuHyC, KOCMHYC M TaHI€HC 4YHUCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecaTnynHble U HATYpAIbHBIC JTOTapHUPMBI
HevictButenbHble  yucia. ApupMETHYECKUE OINepalud C JCHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnarkEéHHbIe BEIYMCIICHUS, IPABUIa OKPYIJIEHUS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIEHUM
1.8 [IpeobpaszoBanue BrIpaxeHUN
1.9 KomrmuiekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHbIE YPABHEHUS
2.2 HppaunroHainbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHHUS
24 [Toka3zarenbHble U TOrapupMUUECKHe YpaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppanuonaibHble HEPaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMHu

2.11

Matpuia cuctembl TMHEWHBIX ypaBHeHUN. OnpeaenuTenb MaTpUIIbl




3 DyHKINUH U TpaPUKH
31 OyHKIUs, crnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaumao oOpaTHBIC
' ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIM
OO6nactp ompeneneHUss W MHOXECTBO 3HaueHW QyHkiun. Hymum ¢ysknum.
39 [TpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLHUH.
' MakcumymMbl 1 MHHUMYMBI ¢GyHKkuud. Hambomblnee W HauMeHbIllee 3HAYEHUE
(GYHKLNU Ha IPOMEKYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM U IefdbIM Ioka3arteneMm. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Toka3zarenbHas u orapupmudeckas GyHKINU, UX CBOICTBA U rpaduku
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CBoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUSI IOCIIEI0BATEILHOCTEN
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmysa CI0XKHBIX IPOIIEHTOB
4 Hauana matemaTndeckoro aHanusa
4.1 [TpousBonnas Gynkuuu. [Ipon3BoaHbIe 31eMEHTAPHBIX GYHKLINH
[TpumeHeHHe NPOU3BOAHON K MCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTb U
4.2 IKCTpeMyMbl. HaxosxaeHne HauOOoNbIIero U HauMEHBIIET0 3HaYeHHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHoecTBO, Onepaluy HaJi MHOKecTBaMU. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 Durypsl Ha IMIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BPALLECHUS




7.5

Koopaunatsl u BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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