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MNOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma yweOHOro Kypca «AnreOpa M Hayajla MaTEeMAaTUYECKOTO aHAIM3a»
6azoBoro ypoBHs mia oOydarommuxcst 10 kmaccoB paspaboTaHa Ha ocHoBe DenepabHOTO
rOCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTAaHAApPTa CPEAHEro o0mero ooOpa3oBaHHsA, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TpeOOBaHUMN, NPEABABISIEMbIX K MaTEeMaTHYECKOMY OOpa3oBaHUIO, U
TpagulMii poccuiickoro oOpa3oBaHus. Peanmuzamms mnporpammbl  00ecieUYMBAeT OBJIAJCHHE
KJIFOYEBBIMM KOMIIETEHLUSMH, COCTaBJISIFOILMMHU OCHOBY JJIsi CaMOPAa3BUTUS U HENPEPHIBHOTO
0o0pa3oBaHusi, WEIOCTHOCTh OOIIEKYJIBTYpHOIO, JUYHOCTHOTO U TI03HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YYarOLUXCS.

HEJA U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayasa MaTeMaTH4eCKOro aHajiM3a» SBJSETCA OJHUM M3 Haulolee
3HAUUMBIX B IIpOrpaMMe CTapUIeil HIKOJIbI, MOCKOJBKY, C OJHOW CTOPOHBI, OH 0Oecrne4yuBacT
MHCTPYMEHTAJIbHYIO 0a3y JUIsl U3yUeHHsI BCEX €CTECTBEHHO-HAYUHBIX KypCOB, a C Ipyroil CTOPOHBHI,
dopmupyeT Jorudeckoe M a0CTPaKTHOE MBIIUICHHE Y4YallUXCs Ha YPOBHE, HEOOXOIMMOM s
OCBOCHMS KYpPCOB HMH(pOpPMATHUKH, OOLIECTBO3HAHMS, UCTOPUHU, CIOBECHOCTU. B pamkax JaHHOrO
Kypca yuyallMecs OBJIAJI€BAIOT YHUBEPCAJIBbHBIM S3BIKOM COBPEMEHHOM HayKH, KOTopas
(bopMyIHMpyeT CBOU IOCTUKEHUS B MaTeMaTHUeCKoH (opme.

Kypc anreOppl W Hadan MareMaTHYecKOrO aHAJIM3a 3aKJIIbIBAET OCHOBY ISl YCIIEHIHOTO
OBJIA/ICHUS 3aKOHAMH (PU3UKHU, XUMHH, OMOJIOIMH, TOHUMAaHHs OCHOBHBIX TEHJCHIIMNA SKOHOMUKHU U
0OLIECTBEHHOMN KHU3HU, [I03BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MCIIOJIb30BaTh UX B IOBCETHEBHOM >XU3HU. B Toxxe Bpems oBiazeHue
aOCTPaKTHBIMH W JIOTUYECKH CTPOTUMH MaTEMaTHYECKMMH KOHCTPYKIMSMH DPa3BHBAET yMEHUE
HaXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh UICTUHHOCTh YTBEPXKAEHUS, UCIOIb30BaTh 00001IeHNE
U KOHKpETH3alluio, abCTparupoBaHWE W aHAIOTHIO, (OPMHUPYET KpPEaTUBHOE M KPHUTHYECKOE
MbllIeHHe. B xone u3yueHus anreOpbl M Hayajd MaTeMaTHMUYECKOr'O aHaJM3a B cTaplied ILIKoJe
yyaliecsl IoJy4yaroT HOBBIM ONBIT PELIEHUs MPUKIAJHBIX 3a/1ad, CAMOCTOSITEIbHOTO OCTPOEHUS
MaTeMaTHYECKUX MOJeNiell peajbHbIX CHUTyallMd M WHTEpHpETallMy IOJyYEeHHBIX pPELIeHUH,
3HAKOMSITCS C IPUMEpaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE, HAYKE U B UCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

Kypc obmnagaer 3HaYMTENbHBIM BOCIIUTATENbHBIM MMOTEHIIMAJIOM, KOTOPBIM peanu3yercs Kak
yepe3 y4eOHbIH MaTepHal, clocoOCTBYIOIIUN (OPMHPOBAHUIO HAYYHOTO MHPOBO33PEHMS, TaK U
yepe3 crnenupuKky ydeOHOW esiTeNbHOCTH, TpeOyIoleld CaMOCTOSTEIbHOCTH, aKKypaTHOCTH,
MPOIOJDKUTEIBHON KOHIIEHTPAIlMM BHUMAHUS U OTBETCTBEHHOCTH 32 NOJIYYEHHBINH pe3yibTar.

B ocnoBe Mmeroauku oO0yueHuMs anreOpe M HayajlaM MaTeMaTHMYeCKOro aHajn3a JIEKHT
JeSITeIbHOCTHBIN MPUHLUI 00y4eHusl.

CrpykTypa Kypca «Anredpa ¥ Hayajla MaTEMaTHYECKOI0 aHaJu3a» BKJIKOYAET CIIEAYIOIINe
coJiepKaTelbHO-METOJUUECKUe JHUHUU: «YUucna M BBIYUMCICHUS», «DyHKUMH U Tpapukmy,
«YpaBHEHUS U HEPABEHCTBa», «Hauama maremaTndeckoro ananmsa», « MHOXKeCTBa U JIOTMKa». Bee
OCHOBHBIE CO/IEPKaTENIbHO-METOAMYECKUE TMHUN U3YyUYalOTCsl Ha POTSDKEHUH JIBYX JIET 00y4YeHUs B
CTapuieil IKoJe, eCTECTBEHHO JOMOJHSAS IPYT APYyra U MOCTETNIEHHO HAChIIIasiCh HOBBIMU TEMaMH U
pazznenamu. JlaHHBIN Kypc SBJISIETCS MHTEIPATHBHBIM, IIOCKOJIbKY OOBEIHHSAET B cebe coaepx aHue
HECKOJIbKUX MaTeMaTHYeCKMX AMCLUMIUIMH: anrebpa, TPUTOHOMETPHS, MaTeMaTHYECKUIl aHalu3,
Teopust MHOXecTB M Jp. Ilo Mepe Toro kak ywamuecss OBIaJeBalOT BcE OoJjiee IMIMPOKUM
MaTeMaTUYECKUM allllapaToM, Y HUX MOCIIeI0BaTeIbHO (POPMUPYETCS U COBEPIICHCTBYETCSI YMEHUE
CTPOUTH MAaTEMaTUYECKYIO0 MOJIeNb pealbHON CUTYalluH, IPUMEHSTh 3HAHMs, TOJTy4YEeHHbIE B Kypce
«Anrebpa ¥ Hayajga MaTeMaTUYeCKOro  aHalu3a», IS  pelIeHUus  CaMOCTOSITEIbHO
c(hopMyIMPOBAHHOW MaTEeMaTHUECKOM 3a1auu, a 3aTEM UHTEPIIPETUPOBATH MTOJyUYEHHBI pe3ybTar.

CopepxarenpHo-MeToANYECKask TUHUA «YHuclia ¥ BBIYMCIEHUS) 3aBepuiaeT (OpMHUpPOBaHHE
HaBBIKOB MCIIOJIb30BaHMS JCHCTBUTEIBHBIX YHCEN, KOTOpPOE ObUIO HA4aTO B OCHOBHOM Ikoje. B
CTapiied IIKoje oco0oe BHUMaHHME yAeaseTcs (HOPMUPOBAHUIO INPOYHBIX BBIYUCIUTEIBHBIX
HaBBIKOB, BKJIIOUAIOUINX B Ce0sl UCTOIB30BAHUE PA3TMUHBIX (POPM 3aMUCH ACHCTBUTEIHHOTO YNCIIA,
YMEHHE PallMOHAIBHO BBINOIHATH JEHCTBHUSI C HUMM, JIeJIaTh HMPHUKHUJIKY, OLEHHBATh pE3yJIbTar.
OOyuaromecss TMOJy4alOT HABBIKM MPUOMMKEHHBIX BBIYUCICHHUM, BBITIOJIHEHUS JEHCTBUH C
YlClIaMM, 3allMCaHHBIMM B CTaHAAPTHON (GopMe, HCHOIb30BAaHUS MATEeMAaTUYECKUX KOHCTaHT,
OLIGHUBAHMSI YHCIIOBBIX BBIPAYKCHHIM.



Jluausa «YpaBHEHUS M HEPABEHCTBA» PpEANIMU3YyeTCsl Ha IMPOTSKEHUH BCEro OOydeHus B
CTapIiel IIKOJe, IOCKOJbKY B KaXJOM pasfeiie MporpaMMbl MPEeIyCMOTPEHO peIIeHue
COOTBETCTBYIOIMX 3afad. OOydarouuecs OBJIAAECBAIOT PAa3IUYHBIMU METOJAaMHU PEILEHHs LENbIX,
paLMOHATIBHBIX, UPPALMOHAIBHBIX, MOKA3aTeNbHBIX, JOTapU(IMUUYECKUX U TPUTOHOMETPUUYECKHX
YpaBHEHM, HEpaBEHCTB U UX cucteM. IlogydyeHHble yMEHHs HCHOJIB3YIOTCS HPU HCCIEIOBaHUU
(GYHKIMH € TOMOIIBIO TPOM3BOJHOW, PEIICHWM NPHUKIATHBIX 337a4 U 33aJad Ha HaxXO0XJICHHUE
HauOOJBIIMX M HAaUMEHbUIMX 3HaueHU (QyHKuuu. [/laHHas cojep:karesibHas JMHUS BKIHOYAeT B
cels Tarxke (OPMHUPOBAHUE YMEHHH BBIMOIHATH PacuéThl MO (GopMysiaM, MpeoOpa3oBaHMs LEINbIX,
pPaLMOHATIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKKe BBIPAXKEHUH,
CoJepXkalMX CTEMeHW W Jorapudmel. bmaromaps wu3ydeHuio anreOpanyeckoro MaTepuala
IPOMCXOIUT JAajbHENIIee pa3BUTHE AJITOPUTMUYECKOTO M AaOCTPAKTHOTO MBILIUICHMS ydalluxcs,
bopMHpYIOTCS HaBBIKM JIEAYKTUBHBIX PACCYXKICHUH, pabOThl € CHMBOJIBHBIMH (OpMaMH,
IPEJCTaBICHNUs 3aKOHOMEPHOCTEH M 3aBHCUMOCTEl B BUJAE PaBEHCTB M HEpaBEHCTB. Anredpa
npeiaraeT 3QQGEeKTUBHBIE UHCTPYMEHTHI I PEIICHHs] MPAKTUYECKUX M ECTeCTBEHHO-HAYYHBIX
3ajiay, HarJIAAHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKa HAyKH.

CopnepxatenpHo-MeToanyeckass JTUHUS «DyHKIUH U TpaduKW» TECHO TNEPEIIeTaeTcs C
JPYTUMH JIMHUSMU Kypca, MOCKOJIBKY B KAKOM-TO CMBICJE 3aJaéT MOCIe10BaTeIbHOCTh U3YUESHHUs
marepuaia. M3ydeHue CTENeHHOW, NOKa3aTelbHOM, JOrapu(MUUECKO W TPUTOHOMETPUUYECKHX
(GyHKUMH, UX CBOMCTB M IpaMKOB, HCIOJIb30BaHME (YHKUMHA s pelieHHs 3ajad U3 JIpyrux
y4eOHBIX MPEIMETOB U PEaTbHOM KU3HH TECHO CBS3aHO KaK C MATEMAaTUYECKHM aHaJIH30M, TaK U C
peleHreM ypaBHEHHUH U HepaBeHCTB. [Ipu 3ToM Gonbliioe BHUMaHHUE yJenseTcss (OpMUPOBAHUIO
YMEHHUSI BBIpaXaTh (OPMYJIaMH 3aBHCHMOCTH MEXKIy pPa3UYHbIMHA BEJIMYMHAMH, HCCIEIOBAThH
HOJy4YeHHbIe (PyHKIMH, CTPOUTH UX rpaduku. Marepuain 3Toi conepkaTeabHON JIMHUYU HalleJeH Ha
pa3BUTHE YMEHHI M HAaBBIKOB, IMO3BOJISIONIMX BBIPAXKaTh 3aBUCHMOCTH MEXAY BEIMYMHAMU B
pasin4yHoOi ¢opme: aHaNUTHYECKOH, rpaduyeckoll M cioBecHoi. Ero msyueHue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K OOOOIIEHHI0O W KOHKPETH3allWH,
UCTIOJIb30BaHUIO aHAJIOTHH.

CopnepxatenpHast nuHuA «Hadana MaTeMaTH4eckoro aHain3a» IO3BOJSET CYLIECTBEHHO
pacuIMpUTh KPYr Kak MaTeMaTU4YecKHX, TaK U MPHUKIATHBIX 33734, JOCTYIHBIX O0YyYaromumcs, y
KOTOPBIX TOSBISIETCS BO3MOXKHOCTH HMCCIIEIOBATh M CTPOHUTH TpapuKu (PyHKIUH, ONpeneNnsTs MX
HauOOJIbIINE U HAaUMEHBbLINE 3HAYCHMsI, BBIYMCIATH IJIOMATM GUTYp U OOBEMBI Tell, HaXOIUTh
CKOpPOCTH ¥ YCKOpEHHs TmpoueccoB. JlaHHas cojaepkaTeNnbHas JIMHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TOCTPOCHMS MaTeMaTHMYeCKMX MOJeJed pealbHbIX CUTyalluil, HaXxoXXAECHUs
HAWJIy4IIero pEHICHHs B TMPHUKIAIHBIX, B TOM YHCJIE COIMATbHO-d)KOHOMHYECKUX, 3ajadax.
3HaKOMCTBO C OCHOBAaMH MAaT€MaTHYECKOr0 aHaliMu3a CIIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOTO,
(GOpMaTBbHO-JIOTUYECKOTO W KPEaTWBHOTO MBIIIICHUS, (DOPMUPOBAHHIO YMEHHH pacIio3HABaTh
NPOSIBIIEHUS] 3aKOHOB MAaTe€MaTWKM B HayKe, T€XHUKe M HcKyccTBe. OOydaroluecs Y3HAIOT O
BBIJIAIOIINXCS PE3YJIbTaTaX, MOJTYYCHHBIX B X0/ Pa3BUTH MaTEMAaTHKH KaK HAyKH, M UX aBTOpax.

CopnepxaTenbHO-MeTOANYeCKass TUHUS «MHOXeCTBa M JIOTUKa» B OCHOBHOM IIOCBSILEHA
DIIEMEHTaM TEOPHH MHOXXECTB. TeOopeTHKO-MHOKECTBEHHBIE TPEICTABICHUS MPOHU3BIBAIOT BECh
KypC LIIKOJBHON MaTeMaTUKU U MpeasaraoT Hauboee YHUBEPCAIbHbIHN S3bIK, 00bETUHSIOMUI BCe
pasziensl MaTeMaTHKU 1 e€ TPUIIOKESHUH, OHU CBS3BIBAIOT pa3HbIC MaTEMATHUYECKHE TUCIIUILIMHEI B
enuHoe wenoe. [loaToMy BaXHO JaTh BO3MOXKHOCTb UIIKOJBHUKY MOHHUMAaTh TEOPETHKO-
MHOXECTBEHHBIN SI3BIK COBPEMEHHOW MaTEeMaTHKH W HWCIOJbh30BATh €r0 ISl BHIPAKEHHUS CBOHMX
MBICJIEH.

B kypce «Anrebpa W Hayajia MaTeMaTHYECKOTO aHAIN3a» MPHCYTCTBYIOT TaK)Xe€ OCHOBBI
MaTeMaTHYECKOTr0 MOJICJIMPOBAHUS, KOTOpbIe NpPU3BaHbl C(HOPMUPOBATH HABBIKM ITOCTPOEHUS
MOJIENIell peaNbHBIX CUTYAIlMid, WCCIIEAOBAHMS 3TUX MOJEJTEH C MOMOIIBI0 ammapara aireOpbl U
MaTeMaTHYECKOT0 aHAIN3a U MHTEPIPETAllMy MOTYYSHHBIX Pe3yIbTaToB. Takue 3a/1aHusl BIUIETCHbI
B K&/l U3 pa3JesioB IPOrpaMMbl, IOCKOJIBKY BECh MaTepHall Kypca HIMPOKO HCIOJIb3yeTCs AJIs
pelLeHHs MPUKIAIHBIX 3a1a4. [Ipu perennn peatbHbIX MPAKTUYECKUX 337a4 yJalluecs pa3BuBaoT
HaOJI0AaTEIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIONb30BATh
aHaJIOTHI0, 00001IaTh U KOHKPETU3UPOBATH MpodiieMy. JleaTenbHOCTh 10 (OpMUPOBAHUIO HABBIKOB
pelIeHHs MPUKJIAAHBIX 3a7ay OpPraHU3yeTcsl B MPOLIECCe M3Yy4EHUs BCEX TeM Kypca «Anredpa u
Hayaja MaTeMaTHYECKOTO aHAIIN3ay.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM mutaHe Ha M3yuyeHHME Kypca anreOpbl M Hadajd MaTeMaTHMYeCKOro aHaliu3a Ha
6a3zoBoM ypoBHe B 10A, 10I" kitacce oTBoaAMTCS 2 yaca B HeAel0, Bcero 68 yacos. B 10/] knacce
102 gaca (3 yaca B HezleN10), OJAUH Yac — U3 4yacTu GOPpMHUPYEMOM yUaCTHUKaMU 00pa30BaTeIbHbIX
OTHOLLICHUH.
COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIIACC

Yuciia 1 BBIYUCJICHUSA

Parmonanbubie uncna. OOBIKHOBEHHBIE M JECATHYHBIC JIPOOM, MPOLEHTHI, OECKOHEYHBIE
nepuojuyeckue  Ipobu.  Apudmernyeckue  omepanuMM € PAlMOHAJIBHBIMM  YMCJIAMHU,
npeoOpa3oBaHUsl UYUCIOBBIX BbIpaXeHUU. [IpumeHenue npoOeld W TMPOLEHTOB IS pEHICHUs
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciiel 3HAaHUHU U peaIbHOM JKU3HH.

JleiicTBuTenpHble 4Yucia. PamwoHanbHBIE W WPpAlMOHANBHBIC 4YHCIA. ApUPMETHYCCKHE
olepaluu C JICHCTBUTENbHBIMU 4uCIaMu. [IpuOmkE€HHBIE BBIYMCICHHUS, NpPaBUJIa OKPYIJICHUS,
IIPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHHUM.

Crenenp ¢ nenbiM nokaszareneM. CrangapTHas (Gopma 3amMcu JEHCTBUTENBHOTO YHUCIA.
Hcnonp3oBanue noaxo el (GoOpMbl 3aucH AEHCTBUTEIBHBIX YMCET IS PEHICHUS TPAKTUIECKUX
3a]a4 U IIPEJICTaBICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HaTypallbHOW cTereHu. [leiicTBus ¢ apupMEeTHIECKUMU KOPHSIMHU
HaTypaJIbHOM CTEIIECHHU.

CuHyC, KOCMHYC M TaHIE€HC 4YMCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI'€HC
YKCIIOBOTO apryMEHTA.

YpaBHeHUs! M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPE0OPaA30BAHUS.

[IpeoOpazoBaHne TPUTOHOMETPUUECKUX BbIpakKeHUH. (OCHOBHBIE TPUTOHOMETPUUECKUE
bopMyIbI.

YpaBHeHuUe, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelieHrne HepaBeHCTBA. MeTo1 HHTEPBAJIOB.

Permienue nenbIx U 1poOHO-pAlMOHANIBHBIX YPABHEHHUI U HEPABEHCTB.

Pemenne nppanimoOHaIbHBIX YPaBHEHUN U HEPAaBEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHUM.

IIpuMeHeHrne ypaBHEHUM M HEPABEHCTB K PEIICHUI0O MAaTeMAaTHYECKMX 3aJad U 3a1ad W3
pa3INYHBIX 001acTe HAYKH U pealbHON KHU3HH.

DyHKIUHN U TPaPUKH

@yHkuus, crocoosl 3ananus GyHkun. ['papux Gynkiun. Bzanmuo oOpatHblie GyHKIMH.

Ob6nacTe ompeneneHus U MHOXKeCTBO 3HaueHW ¢yHkuumu. Hymu ¢ysnkuuu. IlpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKIIUH.

CrenenHass (QyHKIMsS C HaTypaJbHbIM W IeJbIM MoKazareieMm. E€ cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHA N-0if cTeneHu.

TpuronomeTpuyeckass OKPYXHOCTb,  OIpEAENEHUE TPUTOHOMETPUYECKUX  (PYHKIMIA
YHCJIOBOI'O apryMEHTA.

Hayana matemMaTH4ecKkoro aHajaimsa

[TocnenoBarenbHOCTH,  CIOCOOBI  3aJaHMs  MocjienoBarelnbHOCTEd.  MOHOTOHHBIE
MIOCJIETI0BATEIbHOCTH.

Apudmernueckass M reoMeTpuueckas — nporpeccud.  beckoHeuHO — yObIBaromas
reoMerpuueckas mporpeccus. Cymma OecKOHEYHO YOBIBAalOIIeH TIeOMETPHUYECKON MpPOTrPECCHH.
dopMyra CIO0XKHBIX IPOLECHTOB. lCnoiab30BaHME MPOrpECCHM Ul PEILIEHMS PEANbHBIX 3a7ad
MIPUKJIAHOTO XapakTepa.

MHuoxecTBa H JIOTHKA

MHoxecTBO, omnepanuu Haa MHoxkecTBamu. [luarpammsl Oinepa—Benna. [lpumenenue
TEOPETUKO-MHOKECTBEHHOI'O ammapara Uil ONMCAaHUS PEAJIbHBIX IIPOLIECCOB U SBJICHUH, IIPU
pELICHUH 3a7a4 U3 APYIUX Y4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema, ClIeICTBUE, 10Ka3aTEIbCTBO.



INJIAHUPYEMBIE PE3YJIbTATbBI

OcBoenne ydeOHOTO mpenMera «MareMaTuka» IODKHO OOecredynBaTh JAOCTHIKCHHE Ha
ypoBHE cpeaHero oOmero oOpa3oBaHHs CIEAYIOMIUX JIMYHOCTHBIX, METalpeAMETHbIX U
MpeAMETHBIX 00Pa30BATENbHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHBI

JIMdHOCTHBIE PE3yJbTaThl OCBOEHUS MPOrpaMMbI y4deOHOro mpenMera «MaTemMaTHKay
XapaKTEepU3YIOTCS:

['paxxnanckoe BocuTaHue:

c(OPMUPOBAHHOCTHIO  TPAKIAHCKOM MO3UIMH  OOydarollerocs Kak akKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHUICKOrO OOIIECTBA, MPEJCTaBICHUEM O MAaTeMaTHYECKHUX OCHOBaX
(GYHKIIMOHUPOBAHUST PA3JIUYHBIX CTPYKTYp, SBJICHUN, TMpOLELYyp TpakJaHCKOro oOIecTBa
(BBIOOpBI, ONPOCHI W TIP.), YMEHHEM B3aUMOJICHCTBOBATh C CONMAIBHBIMH HHCTUTYTAMH B
COOTBETCTBUH C UX (PYHKIUSIMHU U Ha3HAYCHHEM.

[TaTproTrueckoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBHIO POCCUNUCKON T'pa)KAAHCKOW MJIEHTUYHOCTH, YBaXXEHHS K MPOIJIOMY U
HACTOSIIEMY POCCHUHCKON MaTeMAaTHKH, IEHHOCTHBIM OTHOIIEHUEM K JOCTH)KCHHSIM POCCHUCKHX
MaTEeMaTHUKOB U POCCHICKOM MaTeMaTHMYeCKOM IIKOJIbI, K HCIIOJIB30BAHUIO ITHUX AOCTH)KEHUU B
JIPYTHX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAaHMEM  JYXOBHBIX IIEHHOCTEHl  poccuiickoro Haponaa; cHOpMHPOBAHHOCTBIO
HPABCTBEHHOT'O CO3HAHMSI, dTHUYECKOrO TOBEJEHUS, CBSI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTHDKCHUN HAyKH U JACSATEIBHOCTHIO YUYEHOTO; OCO3HAHMEM JIMYHOTO BKJIAJa B TOCTPOCHHE
YCTOWYHBOTO Oy IyILIEro.

DCTETUYECKOE BOCIIUTAHUE:

ACTETHUYECKUM OTHOUICHHEM K MHUPY, BKJIIOUAs SCTETUKY MaTeMaTHYECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, pPEHIeHUH, PacCy>KIEHUU; BOCIPHUUMYHMBOCTHIO K MATEeMaTHYECKHUM AacleKTaMm
pa3IMYHBIX BUJOB UCKYCCTBA.

PuU3nyeCcKoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTHIO YMEHHUS MPUMEHITh MaTeMaTHUYeCKUe 3HAHUS B UHTEpecax 37J0POBOTO
u 0e3ornacHoro oOpas3a >XW3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO (310pPOBOE
nuTaHue, cOATAaHCUPOBAHHBIM PEKUM 3aHATUN M OTABIXA, PeryiisipHas Qu3ndeckas aKTUBHOCTD);
(M3UYECKOTO COBEPIIIEHCTBOBAHMS, MPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOM €SI TEIBHOCTHIO.

TpynoBoe BocnUTaHUE:

TOTOBHOCTBIO K TPYyAy, OCO3HAHUEM IIEHHOCTH TPYAOJIOOUs; MHTEPECOM K Pa3THUYHBIM
chepam mpodecCHOHATBHONU NEATENbHOCTH, CBSI3aHHBIM C MAaTeMaTUKOW U €€ MPHIOKEHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccuu M pearn30BBIBaTH COOCTBEHHBIC
JKU3HEHHBIE TUIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa30BaHUIO U
€caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUHU
MPAKTUYECKHX 3a7a4 MaTeMaTHUECKON HApaBICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO JKOJOTHYECKOW KYJIbTYphl, TOHUMAHHUEM BIUSHUS COIHAIBHO-
PKOHOMHYECKUX TMPOIECCOB HAa COCTOSHHE TPUPOTHON M COIHAIBHOW CpEIbl, OCO3HAHHWEM
I00aTLHOTO XapaKTepa IKOJIOTUYECKUX POoOIeM; OpUeHTaIlMel Ha TPUMEHEHHE MaTeMaTHIECKIX
3HAHWH U1 pelieHus 3a7a4 B 00JIaCTH OKPY’KAOIIECH CpeIbl, INIAHUPOBAHUS TTOCTYIIKOB W OI[CHKH
UX BO3MOXHBIX ITOCJIEICTBUH ISl OKPYKAIOIIEH CPeIbl.

[{leHHOCTH HAYYHOTO MTO3HAHMS:

c()OPMUPOBAHHOCTHIO ~ MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKW W OOIISCTBEHHOW IMPAKTUKH, MOHMMAHHEM MaTeMaTHYeCKOW HAayKd Kak cepbl
YeIIOBEUYEeCKON NEeATETbHOCTH, ATANoOB €€ Pa3BUTHS U 3HAYMMOCTH JUIS Pa3BUTHS [UBUIM3AIUY;
OBJIaJICHUEM S3BIKOM MaTEMAaTHUKH M MaTeMaTHUYECKON KyJIbTypOil KaKk CpeACTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIIECTBIIATH MPOSKTHYIO U HCCIEA0BATEIbCKYIO AEITeIbHOCTh NHANBUAYATHHO U B
rpymnme.

METAINIPEJMETHBIE PE3YJIbTATBI



MetanpeameTHble pe3yabTaTbl OCBOCHHUS NMPOrpaMMbl yuyeOHOro mnpeamera «MaremaTtukay
XapaKTepU3yIOTCS  OBIAJCHHEM  YHUBEPCAIbHBIMU  HO3HAGAMEbHbIMU oelicmeusmu,
VHUBEPCANIbHLIMU ~— KOMMYHUKAMUBHLIMY — OCUCMBUAMU,  VHUBEPCANbHLIMU — pe2VAAMUGHbLMU
oelicmeusmu.

1) Vuusepcanvnvie nosnasamenvuvle Ociicmsus, obecneuusaiom Gopmuposanue 6a306bix
KOZHUMUBHBIX NPOYEcco8 odyualowuxcs (oceoenue Memooo8 NOZHAHUS OKPYHCAIOUie2o Mupa,
npuUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomamso ¢ ungopmayueti).

bazoBbie mornueckue neMCTBUS:

® BBIIBIATh U XapaKTEPH30BATh CYIIECTBEHHBIC MPU3HAKH MAaTEMaTHYEeCKHX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy TMOHATUSAMU; (OPMYIUPOBATH ONpEACNICHUs TOHATUM;
YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KJIaCCU(UKAIIMHA, OCHOBAHUS JUII 0000IICHUS U
CPaBHEHHUSI, KpUTEPUU TPOBOAUMOIO aHAIIN3a;

e BOCIPHUHHMATH, (HOPMYIHpPOBaTH M MPeoOpPa3OBBIBATH CYXKIEHUS: YTBEPAUTEIIbHBIE U
OTpUIATENIbHBIC, eANHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

® BBIABIATH MAaTEMAaTUYCCKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHBOpEUHUs B (akKrTax,
TAHHBIX, HAONIOJCHHUSX U YTBEPKICHUSX;, TMpeIyiaraTh KPUTECPUH JUIS BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e JlenaTh BBIBOJBI C KCIIOJNIB30BAHHEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKITIOYCHH, YMO3aKIIFOUSHUH 110 aHAJIOTHH;

® IPOBOJUTH CAMOCTOSITEILHO JTOKA3aTEIhCTBA MATEMAaTHYCCKUX YTBEPXKACHHUMA (TIPSIMBIE U
OT MPOTUBHOTO), BHICTPAUBATh ApTyMEHTAIUIO, IPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CY)KICHHSI H BHIBOJIBI;

e BbIOMpaTh CHocoO pelieHus yueOHOW 3agauu (CpaBHHMBAaTh HECKOJIBKO BapUaHTOB
pelieHus, BpIOMpaTh Hambosee MOAXOIAUINI ¢ y4E€TOM CaMOCTOSITENBHO BBIJEIECHHBIX
KPUTEPUEB).

ba3oBble nccnenoBaTenbCKue A1eUCTBUSA:

® ICIIOJIB30BATh BOMPOCHI KaK MCCIEI0BATENbCKIIT HHCTPYMEHT MO3HAHUS; (HOPMYIUPOBAThH
BOTIPOCHI, (UKCHUPYIOIINE MMPOTHBOPEYHE, MIPOOIeMy, YCTaHABIUBATh HCKOMOE H JaHHOE,
dbopMUPOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHUE;

® TMPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM OKCIEPUMEHT, HCCIEAOBaHUE TIO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBJICHHSA, IpoIecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXTy OObEKTaMH, SBICHUSMU, POIIECCAMU;

® CaMOCTOSATENbHO (OPMYIHUPOBATH 0OOOIIEHHUS U BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAOIO/IEHUs, HUCCIICJIOBAHMSI, OIEHUBATh JOCTOBEPHOCTh TOJYUYEHHBIX pPe3yJIbTaToB,
BBLIBOJIOB M O0OOIIEHU;

® [POTHO3UPOBATH BO3MOXKHOE PAa3BUTHUE MPOIIECCa, & TAKIKE BBIIBUTATH MTPEAIOIOKCHHSI O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

Pabota ¢ uadopmanmei:

®  BBIABIATH JIeUIUTHI HHPOPMAITHH, JAHHBIX, HEOOXOIUMBIX JUISl OTBETAa HAa BOTIPOC U IS
pellIeHus 3a1a9H;

e BBIOMpaTh WHGMOPMALMIO W3 HMCTOYHHKOB PAa3WYHBIX THIIOB, aHAJIW3HPOBATh,
CUCTEeMAaTH3UPOBATh W WHTEPIPETHPOBATh HH(POPMAIMIO Pa3IMYHBIX BHIOB U (HOpM
MPEJICTaBICHHUS,

® CTPYKTYpUpOBaTh HWH(POpMAIMIO, TPEACTaBIATh €€ B  pasNuyHbIX  ¢dopMax,
WUTIOCTPUPOBATH TpaduuecKy;

® OICHWUBATh HAJMEKHOCT, HMHPOPMAIIMK 10 CaMOCTOSITEIIBHO  CPOPMYITHPOBAHHBIM
KPUTEPUSIM.

2) YHuueepcanvuvie KoOMMyHUKamugHwle Oelicmeus, 006ecneduaiom coopMuposaHHoCcns

COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

Ob61enue:

® BOCIPHUHUMATh U (OPMYIHUPOBATH CYXJCHHUS B COOTBETCTBUHM C YCIOBUSIMU U LIEISIMHU
oOmIeHus; SICHO, TOYHO, TPaMOTHO BBIPAXAaTh CBOIO TOYKY 3pEHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHS MO XOAY pElIeHHUs 3aJaud, KOMMEHTHPOBATh
MOJTyYEHHBIN PE3yJIbTaT;



e B X0/€ OOCYXIEHHs 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYKIA€MOM TEMbI, MPOOIEMBI,
pelmaeMoil 3aaun, BBICKA3bIBATh MU, HALlEJICHHBIE HA MOUCK PEIICHUS; COMOCTABIIAThH
CBOHU CYXXKJICHHS C CYXXIECHHUSIMH JAPYTHX YYaCTHUKOB JUaliora, OOHapy>KUBaTh pazudne U
CXOACTBO TMO3WIMIA; B KOPPEeKTHOH Qopme GopMyIupoBaTh pa3HOINIACHSA, CBOU
BO3PAXKCHHUS;

® [IPEICTaBIATH PE3yJIbTaThl PEIICHUS 3a7ayd, SKCIIEPUMEHTA, WCCIEAOBAHMS, MPOEKTa;
CaMOCTOSITENIFHO BBIOMpaTh (OpMaT BBICTYIJICHHS C Y4ETOM 3a/ad INPEe3eHTAUUd |
0COOCHHOCTEH ayJIUTOPHH.

CoTpyaHHUYECTBO:

® [IOHMMAaTh M HCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW W MHAWBUAYAIbHOW pabOTHI MpH
pelieHny y4eOHBIX 3ajjay; NPUHUMATh I1eJIb COBMECTHOM IEsITeNbHOCTH, MJIAHUPOBATH
OpraHu3allMi0 COBMECTHOW paboThl, pacHpeAensTb BUABI pPadOT, JOrOBApHBATHCS,
o0cy:kJaTh MpoIlecc U Pe3yabTaT paboThl; 00001IaTh MHEHHS HECKOJIbKUX JIIOJIEH;

® y4YacTBOBaTh B IPyNIOBBIX (hopmax paboThl (00CYXaeHHS, OOMEH MHEHHH, «MO3TOBBIC
HITYPMBI» ¥ UHBIE); BBIIOIHATH CBOIO YacThb pabOTHl M KOOPAWHUPOBATH CBOU JACUCTBUS C
JIPYTMMH 4I€HaMU KOMaHJbl; OIICHHBATh KaueCTBO CBOErO BKJIaJa B OOMIMI MPOIYKT MO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

3) Vuueepcanvnvie pezynamuenvie Oeticmeus, 0b6ecnevusaiom Gopmuposanie cMulCi08bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranuzanus:

COCTABIIAITh IUIAH, alNTOPUTM pEIICHUs 3aJadyd, BHIOMpAaTh CHoco0 pemeHus ¢ ydETom
UMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBAThb M KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALIUK.

CaMOKOHTpOIb:

e BIIAJICTh HABBIKAMH MO3HABATENbHOM pediekcun Kak OCO3HAHUS COBEpPUIAeMbIX JeUCTBUN
U MBICIUTEIBHBIX TPOLECCOB, MX PE3yJIbTaTOB; BIAAETh CIHOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJIS TIPOLIECCa U pe3yJibTaTa pelieHns MaTeMaTHUeCKON 3ajjauu;

® [PEIBUAETh TPYTHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh INPH PELICHUM 337a4l, BHOCUTh
KOPPEKTHBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, AAHHBIX, HANJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

® OIICHUBaThb COOTBETCTBUE pe3yJibTaTa LEJId M YCIOBUAM, OOBACHATH HPUUYUHBI
JOCTHOKEHUS WM HETOCTHIKECHUS Pe3yNIbTaTOB JCATEIbHOCTH, HAXOAUTh OIINOKY, 1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATbBI

OcBoenue y4yeOHOTOo Kypca «Anrebpa W Hayajga MaTEMaTHYECKOTO aHalM3a» Ha YpPOBHE
cpeaHero oOmiero oOpa3oBaHUs JODKHO OOeCreyuBaTh JOCTHXKEHHE CIETYIOIUX IMPeIMETHBIX
00pa3oBaTeNbHbIX PE3YyJIbTaTOB:

10 KJIACC

Yucjia v BLIYMCIEHUS

OnepupoBaTh TOHITHSIMH: PAIMOHAIBHOE U JICHCTBUTENBHOE YHUCIO, OOBIKHOBEHHAs H
NeCATUYHAST IPOOB, MTPOIICHTEHI.

Brinmonuate apudmeTrueckue onepamyy ¢ palMoOHAIBHBIMU U IEHCTBUTEILHBIMH YUCIIAMHU.

BEIONHATE  TIPpUOMMKEHHBIE BBIYMCICHHS, HWCIONB3YysS TMpaBHiIa OKPYTJICHHS, JeaTh
MPUKUAKY U OLIEHKY pe3yJbTaTa BHIYHCICHUH.

OnepupoBaTh MOHATHAMH: CTEIIEHb C IEJIBIM IIOKa3aTelieM; CTaHAapTHas (opma 3amucu
JEMCTBUTENIBHOTO 4YHCJa, KOPEHb HATypalbHOM CTEMEHH; HUCIOJb30BaTh MOAXOIAIIYIO (OopMy
3aITUCH ICHCTBUTEILHBIX YUCET TSl PEIICHHsI TPAaKTHYECKUX 3aad M MPEICTaBICHHS JaHHBIX.

OnepupoBaTh MOHATHIMHU: CHHYC, KOCHHYC M TaHT€HC MPOM3BOJBHOIO YIJIA; MCIOJIb30BATh
3aMych MPOU3BOJIBHOTO yTia yepe3 00paTHble TPUTOHOMETpHUecKUe (QYHKINH.

YpaBHeHUS H HEPABEHCTBA

OnepupoBaTh MOHATHSIMH: TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO; LIEJOE€, PAlMOHAILHOE,
UppalMoOHAIbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YpaBHEHHE;



BeimonuATe ~ mpeoOpa3oBaHUs ~— TPUTOHOMETPUYECKMX  BBIP@XEHMH M pelaTh
TPUTOHOMETPUYECKUE YPABHECHMUS.

BeimonHATe mpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX BBIPAKEHUH U
peliaTb OCHOBHBIE TUIIBI LIEJIbIX, PALIMOHAIBHBIX U HPPALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHHS M HEPABCHCTBA JJI PEIICHUS MAaTeMaTHYECKMX 3alad U 3a1ad u3
pa3MyYHbIX 00JacTel HayKH U peallbHOM JKU3HU.

MozenupoBaTh peaabHble CUTYallUU Ha A3bIKE aJIreOpbl, COCTABIISITh BHIPAXKEHUS, YPABHEHUS,
HEPaBEHCTBA II0 YCIOBHUIO 3aJa4d, MCCIENOBAaTh IIOCTPOCHHBIE MOJEIN C HCIOJIB30BAaHUEM
anmapara ajireOpsbl.

DOyHKUUH U rPadpuKu

OnepupoBaTh NOHATHAMHU: (PYHKIUS, CIOCOOBI 3aJjaHUs (PYHKLUH, 00JIACTh ONpPEENICHUS U
MHOXECTBO 3HaUCHHUH (PyHKIMH, TpapuK QyHKIUH, B3aUMHO 00paTHbIe (YHKIINH.

OnepupoBaTh MOHATUAMH: YETHOCTb U HEUETHOCTh (PYHKLUH, HYJIU (YHKLIUH, IPOMEXKYTKH
3HAKOIIOCTOSIHCTBA.

Hcnonb3oBatek rpadguku GyHKIMHA U1 peLIeHns ypaBHEHUH.

Crpouth W uHTaTh rpadUKd JTUHEHHOW (YHKIWH, KBAIPaTUYHOW (YHKIHMH, CTETICHHOW
(YHKINU C LEIbIM [T0Ka3aTeNleM.

Hcnonws3oBare Tpaduku (QYHKIUNA AT UCCICIOBAHHS IPOIECCOB M 3aBUCHUMOCTEH TIpH
pelIeHUH 3a/a4 M3 JAPYruX Yy4eOHbIX IPEeIMETOB U peabHON KU3HH; BbIpakaTb (GopMyiIaMu
3aBUCHMOCTH MEXY BEIMUNHAMH.

Havaja maTeMaTH4eCKOro aHaJIu3a

OnepupoBaTh TOHSATHSAMHU: TOCIEAOBATEIBHOCTh, apU(PMETHYEeCKass M TeoMeTpUYecKas
IIPOrPECCUH.

OnepupoBaTh HMOHATHAMH: OECKOHEYHO YOBIBAIOIIAsh r€OMETPUYECKas MPOTPECCHsi, cymMMma
0eCcKOHEUHO yObIBaroIIei FeOMETPUUYECKOI POrpeCcCHH.

3a1aBaTh NOCJIEI0BATEIbHOCTH PAa3IMYHBIMU CIIOCO0aMU.

Hcrnonb30BaTh CBOWCTBA MOCIEN0BATEIIBHOCTEN U IIPOTPECCUN [T PELLIEHUs pealbHbIX 3a1a4
IIPUKJIAHOTO XapakTepa.

MmuoxecTBa H JIOTHKA

OnepupoBaTh MOHATHUSAMHU: MHOXECTBO, ONI€pAIK HaJl MHOKECTBaMH.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmnapar AJi1 ONUCAHMs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELUICHUH 3a]1a4 U3 IPYTUX YU€OHBIX MPEIMETOB.

OnepupoBaTh NOHATUAMU: ONIPEAEIECHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.



TEMATHYECKOE INIAHUPOBAHUE
10 KJIACC (2 yaca B HeJe110)

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
. MljomeCTBa pauHOHanLH;Ix u y . BuGmorexa LIOK
eiicTBUTENbHBIX yKcen. PanionanbHbie
8 t https://m.edsoo.ru/1568aba3
YpaBHEHHUS U HEPABEHCTBA
5 Oynkuuu u rpapuku. CTeneHs ¢ MeIbiM 6 Bbu6mmotreka [JOK
HoKa3aresieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—O¥ CTEIICHHU. 18 1 bubnnorexa [JOK
HppanmoHaibHble ypaBHEHUS 1 HEPABEHCTBA https://m.edsoo.ru/1568aba3
()
4 T (I)/II:“I\(/:I};J(:E;GT un. TpuroHomeTpudecKure 22 1 bubmrorexa LIOK
P b 1P P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUH 5 bubnuorexa LIOK
A POrp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS 3 1 bu6mmoteka IIOK
3HAHUHN https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0
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