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HOACHUTEJIbBHAA 3AIINCKA

VYuebHblil Kypc «Anrebpa M Havajga MaTeMaTUYeCKOTO aHalIM3a» SBISIETCS OJHUM W3 Hamboee
3HAYMMBIX B [IPOrpaMMe CPEIHEro 001ero 00pa3oBanus, MOCKOIbKY, C OJJHOH CTOPOHBI, OH 00eCIeUnBaeT
MHCTPYMEHTAJIbHYIO 0a3y JJIi M3Y4€HMs] BCEX E€CTECTBEHHO-HAay4YHBIX KypCOB, a C JIpyrOi CTOpOHBI,
dopmupyeT Jorndyeckoe M abCTPaKTHOE MBIIUICHHE OOyJarolmuxcs Ha YpPOBHE, HEOOXOIUMOM JUIs
OCBOEHHUSI MHQOPMATHKH, OOIIECTBO3HAHUSA, UCTOPUH, CIOBECHOCTH W APYrUX JAUCHUIUIMH. B pamkax
JAHHOTO Y4eOHOro Kypca oOydaroluecsi OBJIAJEBAIOT YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOW HayKw,
KoTOopast GopMyIHpyeT CBOM AOCTHKEHHS B MAaTEMAaTHIECKOH Gopme.

VueOHbI Kypc anreOpsl 1 HadaJl MaTEMAaTHYECKOTO aHAIN3a 3aKJIa/(bIBACT OCHOBY ISl yCHEITHOTO
OBJIAJICHUS 3aKOHAMU (DPU3UKHU, XUMUHU, OMOJIOTHH, TOHUMaHUS OCHOBHBIX TEHACHIINN Pa3BUTHS SKOHOMHUKHI
1 OOILIECTBEHHON KU3HU, MO3BOJSET OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO UCIOJb30BaTh UX JUISl JaJbHEHIIEro o0pa3oBaHusl U B MOBCEHEBHOM kU3HU. B
TO JK€ BpeMs OBJaJeHUE aOCTPaKTHBIMU M JIOTUYECKHM CTPOTMMHU KOHCTPYKIUSIMHU anredpel H
MaTeMaTHYECKOr0 aHaju3a pPa3BUBAET YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTD,
JI0Ka3bIBaTh YTBEPKJACHUS C IOMOIIbIO MHAYKIIMU U PacCyXJaTh ACTyKTUBHO, UCIIOJIb30BaTh 0000IIEHNE
1 KOHKpETHU3aI1Io, a0CTparupoBaHue 1 aHaJIOruio, GOPMUPYET KPEaTUBHOE M KPUTUUECKOE MBIIIJICHHE.

B xoze u3yuenus yueOHOTO Kypca «Anredpa U Hadajla MaTeMaTHYECKOrO aHalln3a» o0ydaroluecs
IMOJIy4aroT HOBBIHA OTIBIT PEIICHUA NMPUKIIAJHBIX 3a/la4, CAMOCTOATCIBHOI'O0 IMOCTPOCHUA MAaTEMATUYCCKUX
MOJIEJNIEN pPEATbHBIX CHUTYyalllid, WHTEPIPETAUU IOJTYYEHHBIX PEIICHUH, 3HAKOMSATCA C INpHUMEpamu
MaTEMaTHYCCKUX SaKOHOMepHOCTeﬁ B IpUPOJE, HAYKC U UCKYCCTBEC, C BBIJAIOIIUMHUCA MAaTEMATUUYCCKUMU
OTKPBITHSAMH U X aBTOPAMHU.

VY4eOHbI Kypc 00J1alaeT 3HAYUTEIHHBIM BOCIIUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIH peaTn3yeTcs
KaK 4epe3 yaeOHbII MaTepHall, ClioCOOCTBYIOMINI (POPMHUPOBAHNIO HAYYHOTO MUPOBO33PEHHUS, TaK U Yepe3
cnenu(uKy Y4eOHOW MeATEIBHOCTH, TPEOyIOImEeH TPOIOJDKUTENBHOW KOHIICHTPAlMd BHHMAaHUS,
CaMOCTOSITEIIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 TIOJYYECHHBIN pPe3ylbTarT.

B ocnose MCTOJHNKHU O6y‘leHI/I${ anre6pe W HayajlaM MaTeMaTHYCCKOI'0 aHaJlu3a JIC)KHT
,Z[GSITCHBHOCTHBII;'I IIPHUHLIUIT O6y‘leHI/I${.

B crpykrype yuebHOro kypca «AnreOpa M Hadajga MAaTeMaTHYECKOTO aHalIM3a» BbIAEICHBI
CIIEyIOIINE COJIepKaTebHO-MeToIuueckre JuHUM: «HUucia u BeluucCieHus», «DyHKIUU U Tpadukmy,
«YpaBHEeHUS U HepaBeHCTBa», «Hawana maremarumyeckoro ananmuza», «MHOecTBa U Joruka». Bce
OCHOBHBIE COJIEP)KATEIbHO-METOMYECKUE JIMHUU U3Y4YalOTCS Ha MPOTSDKEHUU JBYX JIeT OOydeHHs Ha
yYpOBHE CpeqHero obmiero o0pa3oBaHusl, €CTECTBEHHO JOTMOJHSS APYT ApYyra M MOCTENEHHO HACHIIIAsCh
HOBBIMU TE€MaMH U pazzenamu. J{aHHbI ydeOHBIH Kypc SIBISIETCS MHTETPATUBHBIM, TOCKOJIBKY OObETUHSIET
B cebe cojiep)KaHUEe HECKOJIbKUX MaTEeMaTHUECKUX UCIMIUIMH, TaKUX Kak anreOpa, TPUTOHOMETpUS,
MaTeMaTHYeCKUil aHaJIu3, TEOPHs MHOXKECTB, MaTeMaTHdeckas joruka u apyrue. [lo mepe Toro kak
oOyuaromuecs: OBIafeBaroT BcE 0ojiee NIMPOKUM MAaTEeMAaTUYECKUM armnapaToM, y HUX MOCIEI0BaTEIbHO
(dbopMUpyeTCsT U COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTeMaTHYeCKYl0 MOJENb PealbHOW CUTYalluu,
MPUMEHSITh 3HAHUS, MOJYYCHHbIE TPHU H3YyYCHHH Y4eOHOTO Kypca, Ui PEHICHHS CaMOCTOSTEIbHO
chopMynTupPOBAaHHON MaTEeMAaTUYECKOM 3a/1a4H, a 3aTeM UHTEPIPETUPOBATH CBOU OTBET.

ConeprxaTenbHO-MeTOAMYeCKast TUHUS «HKcna ¥ BBIYUCICHUsD 3aBepiaeT popMHUPOBaHUE HABBIKOB
UCTOJIb30BAHUS JIEMCTBUTENBHBIX YHCEN, KOTOpoe ObUIO HayaTo Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus. Ha ypoBHe cpenHero obuiero o0Opa3zoBaHusi 0co60e BHUMaHUE yenseTcst (GOpMUPOBAHHIO
HaBBIKOB PAllMOHAJIBHBIX BBIUYMCIEHUH, BKIIIOYAIONIUX B cE€0sl MCIOJIb30BAaHUE PA3IUYHBIX (POPM 3alUCH
quciaa, yMEHHE JeNaTh MPHUKHJIKY, BBIMOJHATh NPUOIMKEHHBIE BBIYMCICHUS, OLIEHUBATh YHCIOBBIC
BBIpQXKEHHUs, pabOTaTh C MAaTeMaTHMYeCKMMM KOHCTAaHTAaMH. 3HAKOMbIE OOYYaIOUIMMCS MHOXKECTBa



HAaTypaJbHBIX, LEJbIX, PAlMOHAIBHBIX M JECHCTBUTCIBHBIX YMCEJI JIOIOJHSKTCA MHOXKECTBOM
KOMIUIEKCHBIX 4Hcel. B KakIoOM M3 3THUX MHOXECTB pPAcCCMaTPHUBAIOTCA CBOMCTBEHHBIE €My
crienuduUyIecKue 3a1a4y U ONepaluy: JeJIeHUEe HaIle0, OIIEPUPOBAHUE OCTATKaMU HAa MHOKECTBE LIEINIBIX
qrcen, 0coOble CBOMCTBA PALMOHAIBHBIX U HPPALMOHAIBHBIX YUCEN, apu(h)METHUECKUE OTIepalllH, a TAKKE
U3BJICYCHUE KOpHSA HATypaJbHOM CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX u4ucen. biaromaps
IIOCJIEIOBATEIIBHOMY DPACIIMPEHHUIO Kpyra MCIOJIB3YEMBIX UYMCEI M 3HAKOMCTBY C BO3MOYKHOCTAMH HX
MIPUMEHEHHUS [T PeIISHHs pa3IMIHbIX 3a/1a4 (POpMUPYETCs MIPEICTABICHHE O €ANHCTBE MATEMATUKH KaK
HayKl U €€ pOoJM B IMOCTPOEHHM MOJENEH PEAIbHOr0 MHUPA, IIMPOKO HCHOJB3YIOTCS 0000lIeHuEe U
KOHKPETU3aLHsL.

JIuaus «YpaBHEHHsSI U HEPABEHCTBA» PEAM3YEeTCsl Ha IMPOTSIKEHUU BCEro OOydyeHHs Ha YPOBHE
cpeaHero oduero o0pa3oBaHus, MOCKOJbKY B KaXkA0M paszene IIporpaMmel MpenycMOTPEHO pellIeHHe
COOTBETCTBYIOIIUX 3a/a4. B pesynbrare oOydaromiuecs OBIaJEBAIOT Pa3IMYHBIMU METOAAMU PEIICHHUS
paloOHaJIbHBIX, HpPpAlMOHATIbHBIX, IOKA3aTeNbHBIX, JIOTAPU(PMHUUECKUX U TPUTOHOMETPUUECKUX
YpaBHEHU, HEPAaBEHCTB W CHCTEM, a TAKXKE 3aJad, cojepkauux napaMmerpsl. [lomydeHHble yMeHHUS
IIUPOKO HCHONb3YIOTCA MpPH HCCIEAOBaHUM (YHKIMI C TMOMOILBIO TNPOU3BOJIHOM, IMpH pelIeHUU
MIPUKJIAIHBIX 3a7]a4 U 3a/lay Ha HaX0XJCHWE HauOOoJbIINX U HaUMEHbLIUX 3HaueHuM ¢yHkuuu. laHHas
coJiep)karerbHasi JUHHS BKIIOYaeT B ceds Takke (GopMHpOBaHHME yYMEHUN BBINOIHITH Pacu€Thl I10
dbopmynam, mpeoOpa3oBaHMs pallMOHAIBHBIX, UPPAIIMOHATIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a
TaK)K€ BBIPAKEHUH, COJepXkallux CTerneHu u Jjorapudmel. braronaps u3ydeHHIO anredpandyeckoro
MaTtepuaga MPOUCXOIUT JajbHeilllee pa3BUTHE aITOPUTMUYECKOTO U aOCTPaKTHOTO MBIIUICHUS
oOyuaronuxcs, GOpMUPYIOTCS HaBBIKU JIEYKTUBHBIX PAaCCyXKIEHHUH, pabOThl C CHMBOJIBHBIMU (hOpPMaMU,
IIPEJCTABICHNS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJIE PABEHCTB M HEPaBEHCTB. Anredpa npeziaraet
3pPEeKTUBHBIC MHCTPYMEHTBI Ul PELICHUs NPAKTHUUECKHMX U €CTECTBEHHO-HAYYHBIX 3a/ad, HarJsaJHO
JEMOHCTPUPYET CBOU BO3MOKHOCTH KaK 3bIKA HAYKH.

CopepxarenbHo-MeToanuecKas JTUHUA «DYyHKIUU U TpaduKU» TECHO MEpervieTaercs ¢ APYyruMu
JUHUSAMHU Yy4eOHOTO Kypca, TMOCKOJbKY B KaKOM-TO CMBIC/IE 3a7aéT IOCIEA0BATEIbHOCTh HM3YUYCHHUS
Marepuana. M3yueHue cTeneHHOH, moka3aTeabHOM, Jorapu(MUUECKOd U TPUTOHOMETPUICCKUX (PYHKITHH,
UX CBOWCTB U IpaMKOB, UCTIOJIb30BaHUE (PYHKUUMN I PEelIeHuUs 3a/a4 U3 IPYTUX YUeOHBIX MPEIMETOB U
peaIbHOM KU3HHM TECHO CBA3aHO KaK C MaTEeMAaTUYECKUM aHallu30M, TaK U C pElICHHEM ypaBHEHUH U
HepaBeHCTB. [Ipu 3TOoM Gosbliioe BHUMaHUE yienseTcs (OpMUPOBAHUIO YMEHHUS BbIpakaTh (GopMylaMu
3aBUCHUMOCTH MEXK]y pa3IU4YHbBIMU BEJIMYMHAMH, HCCIEAOBATH IMOJIy4YE€HHbIE (YHKIHMH, CTPOUTH HX
rpaduku. Marepuan 5TOW cojepaTelbHON JIMHUU HAlelleH Ha pa3BUTHE YMEHUHW U HAaBBIKOB,
MO3BOJISIFOIIMX BBIPAKAaTh 3aBUCUMOCTH MEXKIY BEIUYMHAMU B Pa3IM4HON (popme: aHAIUTUYECKOM,
rpaduueckoil u crnoBecHoi. Ero m3ydeHue crnocoOCTBYET pPa3BUTHIO AITOPUTMHUUYECKOTO MBbIIUICHUS,
CIOCOOHOCTH K 000OIIECHUIO U KOHKPETU3AIUH, UCIIOIb30BAHHUIO aHATIOTHl.

CO,[[ep)KaTeJ'ILHaH nuHus «Hadana MmaTeMaTHUECcKOTO aHaIu3a MO3BOJISICT CYHICCTBCHHO PACHIUPUTD
Kpyr KakK MaTeéMaTHYCCKHUX, TaK W MPHUKIAAHBIX 3a4a4d, HJOCTYIHBIX O6y‘~IaIOIJ_II/IMC$I, TaK KaK Yy HHX
MOABJICTCA BO3MOKHOCTB CTPOUTH I‘pa(I)I/IKI/I CJIOKHBIX (bYHKI_II/Iﬁ, OIIPCACIATL HX HauOOJIbIINE U
HAaNMMCHBIINEC 3HAYCHHS, BBIYUCIIATH IIJIOIIAIN (bHpr U 00BEMBI TCJI, HAXOANUTb CKOPOCTHU U YCKOPCHUSA
IIpOLECCOB. I[aHHaH coAcCpiKarciibHagd JIMHUA  OTKPbIBACT HOBBLIC BO3MOXXHOCTHU  IIOCTPOCHUA
MaTEMaTUYECKUX MOJIeNIei PCAIBbHBIX CI/ITyaLIPlﬁ, MO3BOJISICT HAXOJAWUTHb HaAWJIydliee pCHICHHUE B
MNPpUKJIAAHBIX, B TOM YHCIC COLUAIBHO-35KOHOMHWYCCKUX, 3aJavax. 3HAKOMCTBO C OCHOBaMu
MAaT€MaTUu4YCCKOIro aHalin3a CHOCO6CTBy€T pa3BUTUTIO a6CTpaKTHOFO, (bopMaano-noquecxoro u
KpCaTUBHOTO MBIIIJICHH!A, (l)OpMI/IPOBaHI/IIO YMCHI/Iﬁ paciio3HaBaTh IMPOABJICHUSA 3aKOHOB MATCMATUKH B
HAYKE, TCXHUKC U UCKYCCTBC. O6yqa101unec51 Y3HAKOT O BbIAAKOIIUXCA pC3yJibTaTaX, IMMOJYYCHHBIX B XO/C
Pa3BUTUA MAaTCMATUKN KaK HAYKHU, U 00 ux aBTOpax.

CO,Z[ep)KaTeJ]LHO-MeTO,Z[I/IquKEUI JTUHUS «MHOXKECTBA M JIOTMKA» BKIIIOYACT B C€0s DJICMEHTBI TCOpUUn
MHO’>KECTB U MaTe€MaTUYECKOM JIOTUKH. TeOpeTI/IKO-MHO)KGCTBCHHLIe NpEACTaBJICHUS IMPOHU3BIBAIOT BECh



KypC UIIKOJBHOW MAaTEeMaTHKW W MpelaraloT HamOojiee YHHBEPCAJBbHBIN S3bIK, OOBEIMHSIOMINI BCe
paszensl MaTEMaTUKU U €€ IPWJIOKEHUH, OHU CBS3BIBAIOT Pa3HbIE MAaTEMATHUYECKUE AUCLUIUIMHBI U UX
NPUIIOKEHHS B eHOE 11esioe. [103ToMy BasKHO AaTh BO3MOYKHOCTh 00Y4aoLIeMyCsi TOHUMAaTh TEOPETUKO -
MHOYECTBEHHBIN SI3bIK COBPEMEHHOM MAaTEMAaTUKHU U HCIIOJIb30BATH €r0 JUIS BBIPAKEHUSI CBOUX MBICIIEH.
JIpyrum BaXKHBIM IIPU3HAKOM MATEMATHUKH KAK HAYKH CJIEAYyeT IPU3HATh CBOMCTBEHHYIO €1 CTPOTOCTb
00OCHOBAaHMH M CIEIOBAaHHE OMPEAEIEHHBIM MpPABHJIAM MHOCTPOEHHS J0KAa3aTelIbCTB. 3HAKOMCTBO C
3JIEMEHTAaMU MaTeMaTHYECKOM JIOTMKH CIOCOOCTBYET Pa3BUTHIO JIOIMUYECKOI0 MBIIIJIEHUS 00yJaromuxcs,
MO3BOJISIET MM CTPOUTH CBOM PACCYXACHUS HA OCHOBE JIOTUYECKUX TMpaBWi, (HOPMUPYET HABBIKH
KPUTHYECKOTO MBILUICHUS.

B yueOHOM Kypce «AnrebOpa W Hadala MaTeMaTHYeCKOTO aHAJIM3a» IMPUCYTCTBYIOT OCHOBBI
MaTeMaTU4CCKOTO MOJACIIMPOBAHUS, KOTOPBIC IIPU3BAHbI CII0COOCTBOBAThH (1)OpMI/Ip0BaHI/II-O HaBBbIKOB
MOCTPOEHHSI MOJIEIIEH PeaTbHBIX CUTYAIIHiA, UCCIIETOBAHMS STUX MOJIENICH C IIOMOIIBIO armapara anreOpsl
U MaTEMAaTUYCCKOI'0 aHalin3a, MHTCPIPETAlU NOJTYYCHHBIX PE3YJIbTATOB. Taxne 3alaHus BIIJICTCHBI B
KaX/IbI U3 Pa3/IesIOB MPOTPaMMBI, TOCKOJIBKY BECh MaTepHall yaeOHOTO Kypca IUPOKO HCIIONB3YETCS IS
pelIeHns MpUKIaJHbIX 3a7a4. [Ipy pemeHun peanbHbIX MPAKTUYECKUX 3a7ad 00ydaroluecs: pa3BUBaOT
HaOJII0JaTeIbHOCTh, YMEHNE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCHOJIb30BaTh aHAIOTHIO,
0000maTh W KOHKPETHU3UPOBaATh mpodiemy. JleaTenbHOCTh Mo (OPMHPOBAHUIO HABBIKOB pEIICHUS
MIPUKJIAIHBIX 3aJ]ad OpraHu3yercs B Ipoliecce U3y4eHHs! BCceX TeM y4eOHOro kypca «AnreOpa v Hayana
MaTeMaTH9IeCKOTO aHATIH3ay.

Ha n3yuenne yqeOHOTO Kypca «Anredpa u Hadajla MaTeMaTHIeCKOTO aHaIM3a» OTBOAMTCS 272 Jaca:
B 10 ximacce — 136 wacos (4 yaca B Henenmo), B 11 kimacce — 136 yacoB (4 gaca B HEZIETIO).

COJEP)KAHUE OBYYEHUA

10 KJIACC

Yuciaa v BLIYUCIECHUSA

Panmonaneapie uyncina. OOBIKHOBEHHBIC M JIECATUYHBIC JpOOH, TIPOIEHThI, OCCKOHCYHBIC
nepuoandeckue Apoou. IlpumeneHnue npoOeld W TPOLEHTOB Il pENICHUS NPHUKIAJHBIX 3a1a4 M3
pPa3IMYHBIX OTpacieil 3HaHUW U peabHOU KU3HHU.

JleiicTBuTenpHbIC yncna. PalinoHansHbpie 1 UppalMOHAIBHBIE YKCcIa. ApupMETHUECKHUEe ONIEpallii ¢
JNEUCTBUTENBHBIMA YHCIaMUA. MoOJyiab JeWCTBUTENHHOTO 4YHCIIa W ero cmoiicTBa. [IpubmmkéHHBbIE

BBIYHUCJICHU, IIpaBUJIa OKPYTJICHUSA, IPUKHUIKA U OLICHKA PE3YyJIibTaTa BBIYHCIICHUH.

Cremnens ¢ LeIbIM ToKa3aTeaeM. bunom HproToHa. Mcnons3oBaHKue MOaXO0IsIISH (bOpMBI 3almcu
JIENCTBUTEIIBHBIX YUCEIT IJI peliCHUsA NPAKTUYCCKUX 3aaa4 U IIPCACTABIICHUS JaHHBIX.

ApupmeTnueckuii KOpeHb HaTypalbHON CTEIIEHHU U €ro CBOMCTBA.

Crermens ¢ palOHAJIbHBIM IOKAa3aTCJICM U eé CBOﬁCTBa, CTEIIeHb C ACHCTBUTEIbLHBIM MOKA3aTEIIEM.



Jlorapudwm gucia. CoiicTa jorapudma. JlecsiTHIHbIC 1 HATypabHBIC IOTAPU(PMBI.

CuHyc, KOCHHYC, TAHT'€HC, KOTAaHT'€HC YMCIIOBOIO apryMeHTa. APKCUHYC, apKKOCUHYC M apKTaHI'€HC
YHCJIOBOTO apryMeHTa.

YPaBHeHHH H HEPABCHCTBA

ToxnecTBa U TOXKIECTBEHHbIE NpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb YpaBHEHUs. PaBHOCUIIbHbIE
YpaBHEHUs U ypaBHEHUA-CIeACTBUA. HepaBeHCTBO, pellleHHe HEPABEHCTBA.

OCHOBHBIE METOJBI PEUICHUS MLEIBIX M JpOOHO-palMOHAIBHBIX YPAaBHEHWH M HEPaBEHCTB.
MHorouneHsl 0T OJHOM NEepeMEHHON. JleleHrne MHOTO4YJIeHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema besy.
MHorousnens! ¢ neasiMu kodpdunuentamu. Teopema Buera.

[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHM, COIEPKAIINX CTENIEHU U KOPHU.

WppatmonansHblie ypaBHeHUs. OCHOBHBIE METO/IbI PELLICHHUS UPPALIMOHATIbHBIX YPABHEHUH.
IToxa3aTensHEIE YpaBHCHMU. OcHOBHEIE MCTOABI PCHICHUA TOKAa3aTCJIbHBIX ypaBHeHHﬁ.
[IpeoGpa3oBanue BbIpaKEHUH, COIepKALIUX JOrapu(MBbI.

Jlorapudmuueckue ypaBHeHUs1. OCHOBHbIE METO/IbI pEIIeHUs Jorapu(PMUUECKUX YpaBHEHUH.

OcHoBHblEe TpUroHOMeTpuueckue Gopmyinsl. [IpeoOpazoBaHne TPUTOHOMETPUUYECKUX BBIPAKEHUH.
Pemienne TpuroHOMETpUYECKUX YpaBHEHUH.

Pemenue cucrem TuHEHHBIX ypaBHEHH. MaTpulia CUCTEMBI JIMHEWHBIX ypaBHEHUU. OnipeaennuTenb
MATpUIBl 2X2, €ro TeOMETPUYECKHUA CMBICI W CBOMCTBA, BBIYMCICHUE €ro 3HAYEHUs, MPUMEHECHHE
OTpPEIeNUTENS Ui PELUICHHUs] CUCTEMbI JIMHEHHBIX ypaBHEHUH. Pelienue npukiaaHbiX 3a7a4 ¢ IOMOIIbIO
CUCTeMbl JIMHEHWHBIX YypaBHeHHH. MccienoBaHue MOCTPOEHHOM MOJETM C MOMOIIBI0 MaTpUll U
oIpeenTENEH.

ITocTpoenune maTeMaTHUECKUX MOJIEIIEH peabHON CUTYAlMH ¢ IOMOILBIO YPaBHEHUI U HEPABEHCTB.
[IpuMeHeHne ypaBHEHHMIl M HEPABEHCTB K PEIICHUI0 MAaTeMaTMYeCKMX 3aJad M 3a7ad U3 Pa3IUuHbIX
oOacTeil HayKu U pealbHON )KU3HH.

DOyHKUNHA U TPaPUKH

OyHkuus, crnocodbl 3amanust GyHKUU. B3zaumuo oOpatuble Qynkuuu. Kommosumms (yHKIui.
I'paduk Pynkuuu. nemeHTapHbie MpeoOpazoBanus rpadukoB QyHKIHI.

OO6nacte ompeneneHuss M MHOXeCTBO 3HaueHMH ¢yHkuuu. Hymn ¢ynkmun. Ipomexyrku
3HAKONOCTOsIHCTBA. Y&THBle M HeuérHble QyHKUuHU. [lepuonmueckue ¢ynkiun. I[IpomexyTku
MOHOTOHHOCTH (pyHKIMHU. MakcuMyMbl 1 MUHUMYMBI pyHKIMM. Hanbosbliee 1 HauMeHblee 3HaYeHUs
(GYHKLIMU Ha TPOMEXKYTKE.

JIuneiiHasi, KBaJpaTH4Has M JPOOHO-TMHEWHas QYHKIUH. OJEeMEHTapHOE HCCIeJ0BaHHE U
MOCTPOEHHE UX TPaPHUKOB.

CreneHHas QyHKIUS ¢ HATypaJIbHBIM U LIEJbIM Moka3aTeneM. E€ coiicTBa u rpaduk. CBoiicTBa
rpaduK KOpHS N-0i CTEeNeH! Kak pyHKIIMU 0OpaTHOM CTENEeHN C HaTypaIbHBIM ITOKa3aTelIeM.



[Toxa3zaTenpHas u orapudmudeckas GyHKINHU, KX CBOMCTBA U rpaduku. Mcrnonb3oBanue rpadhukoB
GyHKUUH U1 pelieHus] ypaBHEHHIA.

Tpuronomerpudeckass OKpPYKHOCTb, ONpEACICHHE TPUTOHOMETPUYECKUX (YHKIUN YHCIOBOTO
aprymMeHra.

OyHKIMOHANbHBIE 3aBUCUMOCTU B peajbHbIX Ipoleccax U sBiIeHUsIX. ['paduxu peampHbIX
3aBUCHUMOCTEM.

Hauana MmaTeMaTH4YeCKOI0 aHAJIH3A

ITocienoBaTenbHOCTH, CIIOCOOBI 3ajaHus IOCJIEI0BATEILHOCTEH. MeToa MaTeMaTHYeCKOn
I/IHZIYKIII/II/I. MOHOTOHHI)IG 58 OFpaHI/ILIeHHI)Ie IIOCJICAOBATCIIbHOCTH. I/ICTOpI/ISI BO3HUKHOBCHUA
MaTeEMaTUYECKOT0 aHaIM3a KaK aHajin3a OECKOHEYHO MaJIbIX.

Apudmernyueckass W TEOMETpHUYECKas IMPOTPECCHH. BecKOHEeUHO YOBIBAOIMIAs TeOMETpUYECKas
nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH TE€OMETPUYECKOM rmporpeccuu. JIuHeWHBIH U
AKCTIOHEHIMAIBHBIN pocT. Yucmo e. @opmyna CIOKHBIX MPOIEHTOB. VCNoIp30BaHNe MPOTPECCHU IS
pElIeHHs pealTbHBIX 3aj1ad MPUKIIATHOTO XapaKTepa.

HenpepriBHble (yHKIMM U ux cBoicTBa. Touku paspbiBa. ACHMITOTHI T'padUKOB (DYHKIUH.
CpoiicTBa (QYHKUMH HENpepbIBHBIX Ha OTpe3ke. MeToJ HWHTEpBaJOB JMJisi pEHIeHHs] HEPaBEHCTB.

[IpumeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIIMM JUIsl pelIeHUs 3a/1a4.

[lepBast u BTOpas mpousBoaHble GyHKIMU. OnpeneneHne, reoOMEeTPUIEeCKU U (U3UIECKUN CMBICI
MIPOM3BOTHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIIHH.

[IponsBoaHbIe dMeMeHTapHBIX QYHKIUH. [Ipon3BogHas CyMMBI, TPOW3BEICHHS, YaCTHOTO U
KOMIIO3HUITUH (DYHKITUH.

MHokecTBa M JIOTHKA
MHOKeCTBO, OIepaluu HajJ MHOXECTBaMM M HX cBoicTBa. Jlumarpammel Ditnepa—BenHna.
[IpumeHeHne TeopeTUKO-MHOXKECTBEHHOTO alllapara Jjisi ONUCaHUs pealibHbIX MPOIIECCOB U SBJICHUH, IPU

pElIeHNH 3aa4 U3 IPYTUX y4eOHbIX IPEIMETOB.

OnpeneneHI/Ie, TCOpECMa, CBOMCTBO MAaTEMaTHYECKOTO O6’LCKTa, CICACTBHUEC, A0Ka3aTCJIbCTBO,
PaBHOCHUJIBHBIC YPABHCHUS.

11 KJIACC

Yuciaa v BLIYUCIECHUSA

Harypanbnbie u nenbie uncna. [IpumMeHeHne TPU3HAKOB JETMMOCTH ILIETBIX YHCEN, HauOOIBIIHA
obumit nenurens (nanee — HOJl) u naumensiee odmiee kparaoe (ganee — HOK), ocraTtkoB mo mMomyito,
anropuTma EBKinja A pemieHus 3a1ad B LENbIX yuciax.



KommuiekcHple uncna. AnreOpamdeckass ¥ TPUTOHOMETpPHUYECKass (OPMBI 3aIHCH KOMILIEKCHOTO
yrcaa. ApupMeTHuecKre onepanuy ¢ KOMIUIEKCHBIMU uuciaMu. M300pakeHre KOMIUIEKCHBIX YHCEeN Ha
KOOpAMHATHOW Iockocth. Popmyna MyaBpa. KopHM n-oi CTENEHM M3 KOMILUIEKCHOIO YHCIA.
HpI/IMeHeHI/IC KOMIIJICKCHBIX YHUCCIT JJId pCHICHUSA (bHSH‘-IGCKI/IX U rCOMCTPUYICCKUX 3a1a4.

YPaBHeHHH H HEPaBCHCTBA

Cucrema u COBOKYITHOCTb ypaBHeHI/If/i U HCPABCHCTB. PaBHOCHIBHBIE CHCTEMBI M CHCTEMBEI-
CICACTBUA. PaBHOCHIBHBIC HCPAaBCHCTBA.

OT100p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHHUH C MOMOIIBI0 TPUTOHOMETPUIECKON OKPYKHOCTH.
Pemrenne TpuroHoMeTpU4ECKUX HEPABEHCTB.

OcHoBHEIE MCTOABI PCIICHUA TOKA3aTCIbHBIX U J'IOl"apI/I(i)MI/ILIeCKI/IX HCPaBCHCTB.
OcHOBHEIC MCTOABI pCHICHUS UPpallMOHAJIbHBIX HCPABCHCTB.

OCHOBHBIE METOJIbl pEIHIEHUS CUCTEM W COBOKYIHOCTEW pPalMOHAIBHBIX, HPPALNOHAIBHBIX,
MOKa3aTeIbHbIX U JOrapu(PMUUECKUX YpaBHEHUH.

ypaBHeHI/IH, HCPAaBCHCTBA U CUCTEMBI C ITapaMCTpaMu.

[IpumeHeHune ypaBHEHHI, CUCTEM W HEPABEHCTB K PEIICHUIO MaTEMaTHMYECKHUX 3a/Jad U 3ajad U3
Pa3IMYHbIX 00JaCTe HAYKH U peaIbHOM JKU3HH, HHTEPIIPETALINS [TOJTyYEHHBIX PE3yIbTaTOB.

DOyHKUUM U rpaduku

I'padux xommoszunuu GyHkumii. ['eomerpudeckre oOpa3bl ypaBHEHWHW M HEPAaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IPAPUKH.

I'padmyeckue MeTobl penieHus: ypaBHeHH 1 HepaBeHCTB. [ paduyueckue MeTo Il pereHus 3a1ad ¢
rnapameTpamu.

Hcnonn3oBanue Fpa(bI/IKOB (1)YHKI_II/II\/'I JJI1 UCCIICAOBAHUA IMPOLCCCOB H SaBHCHMOCTeﬁ, KOTOPBIC
BO3HHUKAKOT IIPU PCUICHHUU 3a1a4 U3 APYTUX y‘le6HLIX npeaAMCETOB U peaanoﬁ KHU3HU.

Hagana MmaTeMaTH4eCKOI0 aHAJIH3a

HpI/IMeHCHI/Ie HpOI/I3BO,I[HOI71 K HCCICOO0BAHUIO q)YHKHI/Iﬁ Ha MOHOTOHHOCTb U 3SKCTPCMYMBI.
HaxoxnaeHue HaKOOJIBIIEr0 U HAUMEHBIIICTO 3HAYCHUN HerepBIBHOﬁ (I)YHKI_II/II/I Ha OTPEC3KCE.

[TpuMeHeHre MPOU3BOIHON Ul HAXOKJICHUS HAWIYYIIero pelleHus B MPUKIAJHBIX 3a/adax, JUis
OTIpeieNIeHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOTO (GOpMYII0i Wil rpaduKOM.

IlepBooOpa3Has, OCHOBHOE CBOWCTBO mepBooOpa3HbIX. [lepBooOpa3Hble 3JeMEHTApHBIX (DYHKIIMHA.
[IpaBuna Hax0XI€HHs TEPBOOOPA3HBIX.

Wuterpan. ['eomerpuueckuii CMbICH HHTErpaia. BbluncieHue omnpenenéHHOro HMHTErpaia Io
¢dopmyne Herotona-Jleitbuuna.



[TpumeneHne UHTErpaa s HaX0KACHUS TUIONIAICH MIOCKUX GUTyp U 00BEMOB reOMETPUYECKIX
Tel.

[Tpumeps! permenuit tuddepeHanbHbIX ypaBHeHHH. MaTtemMaTuyeckoe MOJASTUPOBAHUE PEATbHBIX
MIPOIIECCOB C MOMOIIBIO A epeHnanbHbIX YpaBHEHUH.

HJIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA VHYEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbL) HA YPOBHE CPEJHEI'O
OBILIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaskaaHCKOro BOCIIMTAHMSA:

c(OpMUPOBAHHOCTH I'PAXKTAHCKOM MO3UIIUHN 00YJAIOLIErocs Kak akTHBHOTO U OTBETCTBEHHOTO WIEHA
poccuiickoro ooOIecTBa, NMpeACcTaBIeHNEe 0 MaTeMaTUYECKUX OCHOBaX (YHKIIMOHMPOBAHMS Pa3IUYHBIX
CTPYKTYp, SBJIEHUH, HpOLEAYyp Tpa)kJaHCKOro oOmiecTBa (BBIOOpPHI, ONPOCHl U APYroe), yMEHHue
B3aMMO/IEHCTBOBATh C COLIMAIILHBIMUA HHCTUTYTAMH B COOTBETCTBUU C UX (YHKLHUSAMHU M Ha3HAUEHUEM;

2) NaTPHOTHYECKOT0 BOCTIMTAHMUSI:

c(hOpMUPOBAHHOCTh POCCUMCKOW T'PAXKIAHCKOW HWICHTUYHOCTH, YBAKCHHUS K TPONUIOMY H
HACTOSIIIIEMY POCCHMCKOM MaTeMaTUKH, LEHHOCTHOE OTHOIIEHHE K JOCTH)KEHUSM POCCHUCKHUX
MaTEMaTHUKOB M POCCUMCKONW MaTeMaTHMYeCKOH IIKOJbI, MCMOJb30BAHHE 3TUX TOCTHKEHUHM B JIPYrHX
HayKax, TEXHOJIOTHSIX, cepax SIKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCITUTAHHUS

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCHICKOro Hapona, CHOPMHPOBAHHOCTH HPABCTBEHHOTO
CO3HAHWs, THYECKOTO TMOBEJIEHHs, CBA3AHHOIO C MPAKTHYECKAM NPUMEHEHHEM JOCTHKEHMH HAYKH U
JEATENBHOCTBIO YUEHOTO, OCO3HAHHUE JIMYHOTO BKJIa/1a B MOCTPOCHUE YCTOMUMBOTO OYIyIIETO;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

HCTETUYECKOE OTHOIIEHHE K MHPY, BKIIOYass OJCTETHKY MAarTeMaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHHUH, PACCY)KICHUH, BOCIPHUMUYMBOCTh K MATEMATHIECKUM aCIeKTaM Pa3IHIHBIX
BUJIOB HCKYCCTBA,;

5) ¢pu3nyeckoro BoCHUTAHMS:

c(hOPMHUPOBAHHOCTh yMEHHS MPHUMEHSITh MaTeMaTHYCCKHE 3HAHHWS B HHTEPEcax 3I0pPOBOTO H
Oe30macHOro 00pa3a KW3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 30POBBIO (3I0pOBOE MHTAHHE,
cOAaHCUPOBAHHBIM PEXHM 3aHATUN W OTIbIXa, peryisipHas (U3MUYecKas aKTUBHOCTB), (DU3MUIECKOE

COBCPHICHCTBOBAHUC ITPHU 3aHATHUAX CHOpTI/IBHO-O3I[Op0BHTCJ'ILHOﬁ ACATCIBbHOCTBIO,

6) TPy/Z10BOT0 BOCTIUTAHUS



TOTOBHOCTh K TPYyIy, OCO3HAHHME IICHHOCTH TPYAOJIOOHs, HWHTEpeC K pasIudHbiM chepam
npodecCHoOHALHOM IeATETHHOCTH, CBI3aHHBIM C MATEMATHKON U €€ MPUJIOKEHUSIMH, YMCHHE COBEPIIAThH
OCO3HAHHBIH BEIOOP Oy TyIeit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE KHU3HEHHBIC IJIAHBI, TOTOBHOCTh
U CIIOCOOHOCTh K MAaTeMaTUYECKOMY OOpa30BaHUIO M CaMOOOpPa30BAHHUIO Ha MPOTSHKEHUH BCEH JKU3HU,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHUN MPAKTUUYECKUX 3a/1a4 MATEeMAaTUYECKOM HAIIPaBICHHOCTH;

7) 3K0JIOrHYeCKOro BOCIIUTAHMS:

C(bOpMI/IpOBaHHOCTI) DKOJIOTHYECKOH KYyJIbTYpbl, IOHUMAHUC BJIWAHWA COLMAJIbBHO-3KOHOMHWYCCKUX
IIPOLIECCOB HA COCTOSIHME MPHUPOJHOM M COLMAIBHOM Cpeabl, OCO3HaHWE TIJI00AIbHOIO XapakTepa
SKOJIOTHYECKHUX HpO6JICM, OpUCHTAallMs Ha NPUMCHCHUC MAaTEMATHYCCKUX 3HAaHUU I pCUICHUA 3a/iad B
00J1aCTH OKpYKAIOIIEH Cpellbl, MIAaHUPOBAHUE TMOCTYIKOB M OIEHKH WX BO3MOXKHBIX TOCTEACTBUMN ISt
OKpYKaroILEen Cpeibl;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

c(OpMHUPOBAHHOCTb MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU
1 0011IECTBEHHO! MPAKTUKU, TOHUMAaHNE MaTeMaTUUYeCKON HayKH Kak cepbl 4eTOBEUYECKON eI TEIbHOCTH,
9TanoB €€ pa3BUTHSA M 3HAYMMOCTH U1 PA3BUTHs LIMBWIM3ALMHU, OBJIAJICHUE S3bIKOM MaTEMaTUKUA W
MaTeMaTHYECKON KYJIBTYPOU KaK CPEICTBOM IO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBJSATH MPOEKTHYIO H
HCCIEA0BATENBCKYIO ACSTEIIBHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS
Ba3oBble jJornueckue neicTBus:

BBIABJIATE U XapaKTCPU30BaThb CYIICCTBCHHBIC ITPHU3HAKHM MATCMAaTHYCCKUX 06TJCKTOB, HOHHTHﬁ,
OTHOIIICHUM MCXKAY NNOHATUAMU, Q)OpMYHI/IpOBaTL OIIPCACIICHUS HOHHTHﬁ, yCTaHaBJIMBATb CymeCTBeHHLIﬁ
IIpU3HAK KJIaCCI/ICI)I/IKaI_II/II/I, OCHOBaHUA JIA O606H.[€HI/I$[ " CpaBHCHHSA, KPUTCPHUU IIPOBOAUMOI'O0 aHAJIN34a,

BOCIIpMHUMAThb, (1)0pMy.]'II/IpOBaTB nu Hp606paSOBLIBaTb CYXKICHUA: YTBCPAUTCIIbHBIC n
OTpULATCIIbHBIC, CAMHUYHBIC, YACTHBLIC 1 06]].[1/16, YCJIOBHBIC;

BBISBJIATE MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpEUHs B (akTax, JAHHBIX,
HAOJMIOIGHUSAX M YTBEPXKJAEHUSX, MpeUlaraTb KpUTEPUM IS BBISBIEHHS 3aKOHOMEpPHOCTEH W
MIPOTUBOPEUNI;

ACJIaTb  BBIBOJbI C  HCIIOJIb3OBAHHUEM  3aKOHOB JIOTHKH, JCAYKTHBHBIX W HWHAYKTHBHBIX
WO3&KJ'IIO“ICHPII>1, YM038.KJIIOIICHI/II>'I 110 aHAJIOT'HH,

MNpOBOAUTE CAMOCTOATCIIBHO JOKA3aTCIIBCTBA MATCMATUYCCKUX y’IBCp)K,Z[CHPIfI (HpHMBIe n oT
HpOTI/IBHOFO), BBICTpanBaTh aprymMCHTAllUIO, IMPUBOAWUTH MPUMCPBI U KOHTPHIPHUMCPEIL, 000CHOBBIBATH
COOCTBEHHBIC CYXXKACHUS U BBIBObI,



BBIOMpATh Croco0 pemieHuss y4eOHOW 3ajaud (CpaBHMBATH HECKOJIBKO BAapHAHTOB DELICHHS,
BBIOMpATh HanOOJIee MOIXOAALINHI ¢ YIETOM CaMOCTOSITETIBHO BBIJCICHHBIX KPUTEPHUEB).

ba3oBble nccienoBareibcKue AeiicTBHU:

MCIOJIB30BATh BOMPOCH! KaK HCCIEI0BATEIbCKHI HHCTPYMEHT MO3HAHUS, (JOPMYIUPOBATH BOIIPOCHI,
¢buKcUpyromue TpoTUBOpeUre, NpolIeMy, yCTaHABIMBATh HICKOMOE U JaHHOE, ()OPMHUPOBATH THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO MTO3UIIMI0, MHEHUE;

IIPOBOJUTH CAMOCTOSITEIBHO CIJIAHUPOBAHHBINA AKCIEPUMEHT, MCCJIEJOBAHUE I10 YCTAaHOBIJIEHUIO
0COOEHHOCTEH MaTeMaTHYECKOro OOBEKTa, SBJICHUS, IPOIECCa, BBIABICHHIO 3aBUCHMOCTEH MEXIy
0o0BeKTaMu, SIBJICHUSAMHU, ITPOLIECCAMH;

CaMOCTOSITEIIBHO  (POPMYITHPOBATHL OOOOMICHWSI W BBIBOJBI 0 pe3yJbTaTaM IPOBEACHHOTO
HAOJIIOJICHUS, HWCCIICIOBAHMSI, OIEHUBATh JIOCTOBEPHOCTh TIOJy4EHHBIX PE3yJIbTaTOB, BBIBOJOB H
000011IEHHNI;

IMPOTHO3UPOBATHL BO3MOXKHOC pPA3BUTHUC IPOLECCA, a TAKXKC BBIABUIaTb HNPCANOJIONKCHUA O €TI0
Pa3BUTHUH B HOBBIX YCJIOBUAX.

Patora ¢ undopmaunmeii:

BBIABIISTH )Ie(l)I/IHI/ITBI I/IH(i)OpMaHI/II/I, JaHHbIX, HeO6XOHI/IMBIX JUJIs1 OTBETA HA BOHpOC n aJjis pemeHI/m
3a7jauu;

BBIOMpATh MH(OPMALIKIO U3 UCTOYHUKOB PAa3IMYHBIX THUIIOB, AaHAJTU3UPOBATh, CUCTEMATU3UPOBAThH U
MHTEPIPETUPOBATH HHPOPMALIUIO PAa3IUYHBIX BUJIOB U (POPM MpeacTaBICHUS;

CTPYKTYpUpPOBaTh HMH(POPMAIIUIO, TPEACTABIATh €€ B Pa3IUYHBIX (QopMax, WILTIOCTPUPOBATH
rpauvecKu;

OIICHUBATh HAAEKHOCTh HH(POPMALIMH IO CAMOCTOSITEIBHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.

KomMMyHMKaTUBHbIE YHHUBeEpPCaJIbHbIE y4eOHble 1eHCTBUSA
Oo0menne:

BOCIIpMHHUMATL U q)OpMy.TII/II)OBaTL CYXKIACHHUA B COOTBCTCTBUHU C YCIIOBHUAMH U LCIISIMU O6H.[€HI/I$[,
SICHO, TOYHO, I'PaMOTHO BbIPAXXAaTb CBOK TOYKY 3pPCHUSA B YCTHBIX M IHCbMCHHBIX TCKCTAX, HaBaTb
MOSACHCHUSA IO XO4Y PCIICHUA 3a/la4yi, KOMMCHTHPOBATb HOJ'Iy‘IeHHHﬁ PE3YyJIbTaT,

B XOJIe 0OCYX/IeHHUS 3aJIaBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOI TeMBbI, MPOOIEMBbI, perraeMoi
3a/1ayd, BBICKA3bIBaTh WJIEW, HAIICJICHHbIE HA IOUCK pPEIIEHUS, COMOCTaBIATh CBOM CYXICHHUS C
CYXJCHUSAMH JPYTUX YYACTHUKOB JUANIOTa, OOHAPYKUBATh PA3TUYHUE U CXOJICTBO MO3UIIUN, B KOPPEKTHON
dbopme hopMynTupOBaTh pa3HOTIACHS, CBOU BO3PAKECHHUS;

MIPEACTABIATh  PE3YAbTaThl  PEIICHMs] 3aJaud, OKCIIEPUMEHTA, MCCIEAOBAaHMS, IIPOEKTa,
CaMOCTOSITEJIbHO BbIOMpaTh (opMarT BBICTYIJICHHS C Y4E€TOM 3a/ad Ipe3eHTAlMH U 0coOeHHOCTeH
ayJMTOPHUU.



PeryisiTuBHbIE YHHBePCAJIbHbIE YUeOHbIe AeilicTBUS
Camoopranmu3anusi:

COCTaBIIATh TUIAH, AJITOPUTM PEIICHUS 33/1a4H, BEIOMPATh CIIOCO0 PElIeHUS ¢ Y4ETOM MMEIOIIUXCS
pEecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH BAPUAHTHI PEIICHHUM C
y4€TOM HOBOM MH(OpMaIUU.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIA HHTEJIEKT:

BIIQJIETh HABBIKAMH I[IO3HABATEIILHOW PEQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JEUCTBUH WU
MBICIIUTEIBHBIX TMPOIECCOB, MX pE3yJabTaTOB, BIAJAETh CIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJIS
IpolLecca 1 pe3ysibTaTa pelieHusl MaTeMaTHYecKol 3a/1auu;

nNpeABUACTb TPYAHOCTH, KOTOPLIC MOT'YT BOSHHUKHYTH ITPU PCIICHUU 3a1a4i, BHOCUTHE KOPPCKTHBEI B
JACATCIBbHOCTh HA OCHOBE HOBBIX 06CTO$IT€J'IBCTB, JaHHBbIX, HaﬁlleHHI)IX OII_H/I6OK, BBISIBJICHHBIX praHOCTeﬁ;

OIICHMBATh COOTBETCTBUE pe3yJbTaTa LETU U YCIOBHUSIM, OOBSCHITH MPUUYHHBI JOCTHXKEHUS WU
HEJOCTUKEHHSI pe3yJIbTaTOB JAEATEIbHOCTH, HAXOIUTh OLUINOKY, 1aBaTh OLEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAas 1eATEJIbLHOCTD:

MMOHUMATh W UCIIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW ¥ WHIMBHIYATbHON pabOTHI P PEICHUN
y4eOHBIX 337a4, MPUHAMATh I1IeJThb COBMECTHOM JEATEIFHOCTH, INIAHUPOBATH OPTaHU3AIUI0 COBMECTHOM
paboTHI, pacipeesaTh BUIBI pad0T, TOTOBAPUBATHCS, 0OCYKIATh MPOIECC U Pe3ysIbTaT paboThl, 00001IaTh
MHEHHSI HECKOJIbKUX JTFO/ICH;

y4acTBOBATh B IPYNNOBBIX (hopMax paboThl (0OCYKIeHHS, 0OMEH MHEHH, «MO3TOBbIE IITYPMbDY U
UHBIE), BBIIIOJHATH CBOIO YaCTh pab0OThl M KOOPIUHUPOBATH CBOU JACUCTBUS C IPYTUMHU YICHAMU KOMAaH/IbI,
OIICHUBATh Ka4eCTBO CBOETO BKJIAa B OOIIUI MPOIYKT IO KPUTEPUIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMU
B3aUMO/ICHCTBUSL.

INPEAMETHBIE PE3YJIBTATbBI

K xoHiy o06ydenus B 10 kjacce o0yqaronuiicss MOIydUT CIEAYIONINE PEAMETHbIE PE3YyIbTaThl 110
OTJENIbHBIM TeMaM pabouelt mporpaMMbl yueOHOT0 Kypca «Anredpa U Hauana MaTeMaTHYeCKOTro aHaIN3a:

Yuciaa v BLIYUCJICHUA:
CBOOOJHO OIEpPUPOBATh MOHSATUSMU: PAIMOHATHLHOE YHCIO, OECKOHEYHAs! MepHouvecKast Ipoob,

MPOLCHTBI, UPpAIUOHAIILHOC YHUCIIO, MHOXKCECTBA PAIMOHAJIBHBIX U JIEHCTBUTEIIbHBIX qucel, MOAYyJIb
JIECTBUTEIIBHOI'O qucia,



MPUMEHSTH IPOoOU M MPOLEHTHI JIsl PEIICHUs IPUKIATHBIX 33a0a4 U3 Pa3IMYHbIX OTpaciieil 3HaHui u
pealbHOM )KU3HU;

MPUMEHSTh TPHONMKEHHBIC BBIYUCIICHUS, MMPABUJIA OKPYIJICHHS, TPUKHUIKY U OLIEHKY pe3yibTara
BBIYHCJICHUM;

CBO6OZIHO ONCpHUPOBATh MOHATHEM: CTCIICHb C LCJIbIM II0Ka3aTcCJICM, HCIIOJIb30BaTh IMOJAXOIAIYHO
(bOpMy 3allucu IICfICTBI/ITGJIBHBIX YUCCII IJid pCUICHHUS MPAKTUYCCKUX 3a1a4 U NPCACTABJICHUSA JaHHBIX,

cBOOOJTHO OTIEPHPOBATH TIOHATHEM: apU(PMETHUECKHII KOPEHb HATYpPaJIbHOW CTETICHHU;

CBOOOJHO ONEPUPOBAThH MOHATUEM: CTENIEHb C PALIMOHAIBHBIM IT0Ka3aTeleM;

CBOOOJHO ONEpUPOBATh MOHATUAMU: JJorapudM yucia, 1eCAITUYHbIE U HaTypalbHbIE JOrapu(MBbI;
CBOOOJHO ONEpPUPOBATH MOHATUAMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC YHCJIOBOTO apTryMEHTa;
ONIEPUPOBATH MOHATUAMHU: APKCUHYC, APKKOCHHYC ¥ apKTAaHI'€HC YHCIOBOTO apryMeHTa.
YpaBHeHUs] M HEPABEHCTBA:

CBO6OHHO ONCpHUpOBATH IMOHATUAMHU: TOXIACCTBO, YPAaBHCHHEC, HCPABCHCTBO, PaBHOCUJIBHBIC
YpaBHCHUA U YPaBHCHUA-CIICACTBUA, PABHOCUJIIbHBIC HCPABCHCTBA,

MPUMEHSTh PA3JIMYHbIE METOJbl PEUICHHsI PallMOHATIBHBIX U JPOOHO-pallMOHATBHBIX YpaBHEHUMH,
MIPUMEHSTh METO/I UHTEPBAJIOB JIJIsl pELICHHsI HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUSMHU: MHOTOWIEH OT OJHOW MEpEeMEHHON, MHOTOYJIEH C LEIbIMU
K03 uIMmeHTaMi, KOPHU MHOTOYIEHA, MPUMEHSTh JIeJIeHHE MHOTOWIEHAa HAa MHOTOWIEH C OCTaTKOM,
teopemy besy u reopemy Buera mis pemenus 3anauy;

CBOOOJIHO OINEpPUPOBATh MOHATHUAMH: CHUCTEMa JIMHCHHBIX YpPaBHEHWW, MaTPHIA, OMPEICITUTEIIb
MaTpuIlbl 2 X2 W €ro reoOMETPUYECKUH CMBICI, MCIOJIb30BaTh CBOWCTBA OMNpeaeauTens 2 X 2 s
BBIYUCIICHUSI €T0 3HAYEHUs, TPUMEHATh OMPEISTUTEIIN JUIsl PEIICHUs CUCTEMbI JIMHCWHBIX YpaBHEHUH,
MOJICTUPOBATh PEAJIbHBIC CHUTYallMM C TIOMOIIBIO CHCTEMbI JIMHEWHBIX YpaBHEHWH, HCCIIEI0BAThH
MTOCTPOEHHBIE MOJIEJIH C TIOMOIIIbIO MAaTPUIL U OTPEeIUTENeH, MHTEPIPETUPOBATH MOJIyYCHHBIN PE3yNbTaT;

HCII0JIB30BaTh CBOMCTBA HeﬁCTBHﬁ C KOPHAMU AJIA Hp606p2130BaHI/I${ BBIan(eHHﬁ;

BBIIIOJIHATD Hp606pa30BaHI/I$I YU CIOBBIX BLIpa)KeHHfI, coCpiKamux CTCIICHU C palHOHAJIbHBIM
II0KAa3aTcCJICM,

HCIOJIb30BaTh CBOKWCTBA JIOrapu(MOB Ui IpeoOpa3oBaHus Jorapu(pMUIECKUX BbIpaKeHUH;
cBOOOJITHO OIEpPUPOBATH MOHATHUSAMU: HMPpPALUOHAIBHBIE, MOKa3aTelbHbIE M JIOrapupMHUUEcKue
YPaBHEHUS, HAXOUTh UX PELICHMS C MIOMOIIBIO PABHOCUIIBHBIX MEPEXOJ0B MIIM OCYILECTBIISASA IPOBEPKY

KOpHEH;

MIPUMEHATH OCHOBHBIE TPUTOHOMETPpHUUYECKHE (POPMYIBI [T TPeoOpa30BaHUs TPUTOHOMETPUUYECKUX
BBIPAXKEHUMH;



cBOOOJIHO OTIEPUPOBATh MOHATUEM: TPUTOHOMETPHUUECKOE YpaBHEHHE, MPUMEHSATh HEOOXOIMMbIE
(bopMyIbI ISl pelIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX YPAaBHEHUH;

MOJCIUPOBATh PCAJIbHBIC CUTyallUM Ha SA3bIKC aHFerBI, COCTABJISITb BBIPAKCHUA, YPABHCHUA,
HEPaBEHCTBA TI0 YCJOBHUIO 3aJa4yM, MCCIIEOBATh IMOCTPOCHHBIC MOJICIU C HCIIOJIb30BAaHUEM arapara
aJreOphl.

DyHKIUHN U TPaQUKH:

CBOOOJHO OINEPUPOBATH MOHATUSAMHU: (DYHKIHS, CIIOCOOBI 3amaHus (YHKIHUU, B3aMMHO OOpaTHBIE
¢byHkuuu, KoMmo3umms (yHKUWH, rpaguk (QyHKIHH, BBIIOJHATH SJIEMEHTApHBIC MPE0Opa3OBaHUS
rpauKoB QyHKUNH;

CBOOOHO OIEPUPOBATH MOHATHIMH: 00JIACTh OIIPEESICHUSI U MHOYKECTBO 3HAU€HUN (QYHKIIUU, HYJIH
(yHKIMH, TPOMEKYTKH 3HAKOMIOCTOSHCTBA;

CBOOOJHO OINEpPUPOBATh MOHATUSIMM: YETHbIE M HEUYETHbIE (PYHKUUHU, NMEPUOIUYECKHE (YHKIIUH,
MIPOMEXYTKA MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMbI U MUHUMYMBI (DYHKITH, HanOoJIbIllee 1 HauMeHbIlIee
3HaYeHue PYHKIUU Ha IPOMEXKYTKE;

CBOOOJHO ONEPUPOBATH MOHATUAMU: CTENEHHas! QYHKUHUS C HATYPaJbHBIM M LIE€JIbIM MOKAa3aTeNIeM,
rpaduk cTerneHHO (YHKUMU ¢ HATypallbHbIM U IIeJIbIM MOKa3aTeseM, rpaguK KOpHsS n-Oi CTENEeHH Kak
(GyHKIMHM 00paTHOM CTENEHU C HaTypallbHBIM MOKa3aTelleM;

OTIepUPOBATh MOHATUSAMU: JIMHEHHAs, KBaJpaTuyHas U APOOHO-IHMHEHHas (YHKUWHU, BBITOJHATH
AIIEMEHTapHOE UCCIIEOBAHKUE U TIOCTPOEHUE UX TPaPUKOB;

CBOOOJHO OTIEpUPOBATH MOHATUSAMU: NOKa3aTeNbHas U JorapupmMuieckast GyHKIUU, UX CBOMCTBA U
rpaduku, UCIIOIB30BaTh UX IPAQUKU AT pElIeHHs YPaBHEHUN;

CBOOOJHO  OMEpPUpPOBATh  MOHATHSIMH: TPUTOHOMETPHYECKas  OKPY)KHOCTb,  OIpeJesIeHHe
TPUTOHOMETPUYECKUX (PYHKIIMI YHUCIOBOTO apryMEHTa;

UCIO0JIb30BaTh Tpaduku (PyHKIUI 11 MCCIeAOBaHUS MPOLECCOB U 3aBHCHUMOCTEH IMpPH pEIIeHUU
3a/1a4 U3 JIPYruxX y4eOHbIX MPEIMETOB U PealibHOM KU3HHU, BhIpaXkaTh (GOpPMyJaMU 3aBUCUMOCTH MEXKIY
BEITUYMHAMU;

Hauana mareMaTu4ecKoro aHajamsa:

CBO6OI[HO OIICPUPOBATDL IOHATUAMMU: apI/I(I)MCTI/I‘IeCKaH U IrCOMCTpHUUCCKas ITPOIrpeCCus, OECKOHEYHO
Y6LIBaIOH_IaH reoMETpUYICCKas IMpOorpeccus, JIMHEMHBIM M 3KCIIOHCHIIUAILHBIN POCT, Q)opMyna CJIOKHBIX
MPOLCHTOB, UMETh NPCACTABJICHUC O KOHCTAHTC,

HCIIOJIB30BATh IMIPOrpeCcCumn IJisl pCUICHUA PCAJIbHBIX 3a/lad NPUKIIAIHOTO XapaKTepa,

CBO6OI[HO OIICpHUPOBATH INOHATHAMMU: Mocjaca10BaTCIIbHOCTD, CITOCOOBI 3aaHuA
HOCHCﬂOB&TCHLHOCTCﬁ, MOHOTOHHBIC H OT'PAHUYCHHBIC TIOCJICHOBATCIILHOCTH, IOHUMATL OCHOBBI

3apOKACHUA MATCMATHYCCKOI'O aHaJIn3a KaK aHaJIn3a OCCKOHEYHO MaJbIX;

cBOOOJIHO OTEPUPOBATH MOHATUAMM: HENPEPhIBHbIE (QYHKIIMH, TOUKUA pa3pbiBa rpaduka (yHKIUH,
aCUMIITOTHI rpaduka GyHKIUY;



cBOOOJTHO OTNEpHpOBaTh MOHATHEM: (DYHKIHMS, HENpepbIBHAas HAa OTpe3Ke, NMPUMEHATh CBOWCTBA
HETPEPbIBHBIX (DYHKIMIA IS pelIeHUs 3a1ay;

cBOOOJIHO OIEPUPOBATH MOHATUSAMU: TEpBas W BTOpasi MPOU3BOAHBIC (YHKIMH, KacaTelbHas K
rpaduKy QyHKIHH;

BBIUUCIIATH TPOU3BOTHBIE CYMMBI, IPOM3BECHNUS, YACTHOTO W KOMIIO3UIIUH IBYX (DYHKIIHIA, 3HATH
IIPOU3BO/IHBIE IEMEHTAPHBIX (PYHKLNIA;

HCII0JIb30BATh FEOMETPUUECKUN U (PU3NUYECKUI CMBICI POU3BOIHOM JUIs pEIIeHUs 3a/1a4.
MHokxecTBA M JIOTHKA:
CBO60}IHO OHCpI/IpOBaTL INOHATUAMU: MHOXECTBO, onepam/m HaJ MHOXXECTBaMU,

HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anapar JJIs ONHCAHNS PEAIBHBIX IIPOLIECCOB U SIBJICHUM,
IIPY peIIeHNH 3a]a4d U3 IPYTUX y4eOHbIX IPEIMETOB;

CBO6OHHO ONeprupoOBaTh MNOHATUAMH: OIPCACICHUE, TEOpPEMA, YPABHCHUC-CICACTBUC, CBOMCTBO
MaTeMaTUu4€CKOIro O6T)CKTa, J0Ka3aTeJIbCTBO, PABHOCHUJIBHBIC YPaBHCHHA U HEPABCHCTBA.

K xoniy o6yuenus B 11 kiacce o0ydaromuics MOJIYIUT CIEAYIONINAE TPEIMETHBIE Pe3yIbTaThl MO
OTJIebHBIM TeMaM pabouell mporpaMMbl y4eOHOTO Kypca « Alredpa 1 Hauana MaTeMaTUYeCKOro aHAIN3ay:

Yucaa 1 BLIYUCTICHUA:
CBOOOJIHO OTNEPUPOBATHh MOHATHUSAMHU: HATypaIbHOE W IICJIO€ YHCJIO, MHOXKECTBA HATypalbHBIX H
LIEJIBIX YUCEJl, UCII0JIb30BaTh NMpU3Haku aeauMocTu ueinbix yucen, HOJ u HOK HaTypanbHbIX yucen ajis

pelicHu 3aaa4, IPUMCHATh aJITOPUTM EBKJ'II/I,Z[a;

CBO6OI[HO OIICpHUpOBATh IMOHATHEM OCTaTKa II0 MOAYJIO, 3allMChIBaThb HATYpaJbHBLIC 4YHCJIa B
PA3IMYHBIX NO3UIUOHHBIX CUCTEMAaxX CUHUCIICHUS

CBO6OI[HO OIICPUPOBATL TIOHATHUAMHU: KOMIUICKCHOC YHUCIIO M MHOXCCTBO KOMINICKCHBIX YHUCCI,
OnpeaACTaBJIATb KOMILICKCHBIC YHCJId B anre6panquK0171 n TpHrOHOMCTpH‘ICCKOﬁ cbopMe, BBIIIOJIHATH
apI/I(bMeTI/ILICCKI/IC orcpanuu ¢ HUMHU U I/1306pa)KaTL Ha KOOpHHHaTHOﬁ IIJIOCKOCTH.

YpaBHeHUs 1 HEPABEHCTBA:

CBO6OI[HO ONCpUpPOBATh TMOHATUAMU: HPPATUOHAIIBHBIC, IIOKA3aTCIIBHBIC U J'IOFapI/I(l)MI/I‘IeCKI/Ie
HCEPAaBCHCTBA, HAXOJUTH UX PCHICHUA C IOMOIIBIO PABHOCHUJIBHBIX IEPEXOA0B;

OCYIICCTBJIATDH 0T60p KOpHCI\/’I IIpu pCUICHUU TPUTOHOMETPUUCCKOTO YPABHCHU S,

CBO60,Z[HO ONCpHUPOBATHh MOHATHUEM TPUTOHOMCTPHYCCKOC HCPABCHCTBO, IPUMCHATH HCO6XOI[I/IMBIC
q)OpMYJ'ILI JJI pCHICHUA OCHOBHBIX TUIIOB TPUTOHOMETPUUYCCKUX HECPABCHCTB,



cBOOOJTHO OIEPUPOBATH MOHATUSMHU: CHUCTEMa M COBOKYIIHOCTb YPaBHEHHUH W HEPaBEHCTB,
PAaBHOCUIIBHBIE CHUCTEMBl U CHCTEMBI-CICACTBUS, HAXOJWUTh PELICHUS CUCTEMBI M COBOKYIIHOCTEU
paMoHaNbHBIX, UPPALIMOHATBHBIX, TOKA3aTEIbHBIX U JOrapU(PMHUUECKUX YPABHEHUN 1 HEPABEHCTB;

peuiaTtb pallOHAJIbHBIC, HppaluOHAJILHBIC, IIOKa3aTCIbHBIC, JIOI‘apI/I(bMI/I‘IeCKI/Ie u
TPUTOHOMCTPHUYCCKHUEC YPABHCHUA U HCPABCHCTBA, COACPIKAIIUC MOAYJIN U MMAapaMETPhI;

MPUMEHATh TpadUuecKe METOJbl s PEIICHUs YPaBHEHUHW M HEPAaBEHCTB, a TAKXKE 3a7ay C
rapameTpamus;

MOJICIUPOBATh pEAIbHBIE CHUTYallMM Ha S3bIKE alreOpbl, COCTABISATH BBIPAKEHUS, ypaBHEHUS,
HEPABEHCTBA U UX CHCTEMBI 110 YCIIOBHIO 3a7a4H, UCCIIEJ0BATh IIOCTPOECHHBIE MOJIENIHN C UCIIOJIb30BAHUEM
anmnapara ajreopbl, HHTEPIPETUPOBATH MOJTYUYEHHBIN pe3ylbTaT.

DyHKIUHN U TPaQUKH:

CTPOUTH TpadUKU KOMIO3ZUIIUU (YHKITUH C MOMOIIBIO AJIEMEHTAPHOTO HCCIIEIOBAHUS U CBOMCTB
KOMTIIO3HUITNH ABYX (YHKIINIA;,

CTPOUTH FT€OMETPUIECKHE 00pa3bl YpaBHCHHI W HEPABEHCTB HAa KOOPMHATHOM IJIOCKOCTH;

CBOOOIHO OIIEPUPOBATH OHATHSIMU: TPA(QUKH TPUTOHOMETPHUSCKUX (PYHKITHIA;

MPUMEHSTH (PYHKIMH JUTT MOJCITUPOBAHMS U MCCIICIOBAHMUS PEATBHBIX POIIECCOB.

Hauana MmaTeMaTH4ecKoro aHajan3a:

WCIIOJIh30BATh TPOM3BOTHYIO ISl HCCIIEI0BaHUS ()YHKIIMU HA MOHOTOHHOCTh M OKCTPEMYMBI;

HAXOJIMTh HAUOOJIbIIIEE U HAMMEHBIIICE 3HAYCHUS (DYHKIIMU HETPEPBIBHOW Ha OTPE3KE;

WCIIOJIb30BaTh MTPOU3BOIHYIO JUUIsI HAXOXKICHUS HAMITYUIIIErO PEIICHUS B MPUKIIAJHBIX, B TOM YHCIIE
COLIMAIBHO-OKOHOMHUYECKUX, 3aa4ax, /Ui ONPEICICHUs CKOPOCTH M YCKOPEHHUs TpoIllecca, 3aJaHHOTO
hopmysoit wim rpadukoM;

CBOOOJHO OMEpUPOBATh TMOHATHUSIMU: [E€PBOOOpA3HAsL, OMPENCIEHHBIM HHTErpajg, HaxoIuTh
epBoOOpa3HbIE NIEMEHTAPHBIX GYHKIMIA U BBIYUCIATH HHTErpal 1o Gopmyne Heiorona-JleitOnuna;

Haxo4uTh IIOIaau ITIJIOCKHUX (1)I/Il"yp 1 00BEMEI TETI C IMOMOIIbBIO MHTCI'PAJIa;

UMETh MPEICTABICHHE O MATeMAaTHYeCKOM MOJICIMPOBAHUM HA TPUMEPE COCTaBIICHHS
g depeHnanbHbIX YpaBHEHHI;

pemaTh NPUKIAJHbIE 331241, B TOM YHCIIE COLUAIBHO-3KOHOMUYECKOT0 U (PU3MUYECKOTr0 XapakTepa,
CPEICTBAMHU MAaTEMaTUYECKOrO aHAJIN3a.
TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC



Ne HanmenoBanue pa3nennos u tem KousmnuectBo yacos ONEeKTPOHHBIE
n/n HpOrpaMMBI Beero| Konrponsuste| ITpaktuueckue| _ (THbPoBbIE)
paGoTsI paGoTHI 00pa3zoBaTesbHbIC
pecypchl
1 |MHoOxecTBO IeHCTBUTEILHBIX YHUCEIL. 24 1
MHorounensl. PaninoHanbHble ypaBHEHUS
1 HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUH
2 | @ysaknuu u rpaduku. CTeneHHas 12 1
(GYHKIUS C IETBIM ITOKa3aTelieM
3 |Apudmernueckuii KOpeHb n-o creneHu. | 15 1
HppaumnonanbHble ypaBHEHUS
4 |Iloka3zarenpHas QyHKIHS. 10 1
[TokazaTenbHble ypaBHEHUS
5 |Jlorapudmuueckas GyHKIMS. 18 1
JlorapudmMuueckune ypaBHEHH
6 |TpuroHomeTpuveckre BIpOKEHUS U 22 1
ypaBHECHHUS
7 |IlocnenoBaTenbHOCTH U MPOTPECCHH 10
8 |HemnpepsiBable pyHKImn. [Ipon3BoHas 20
9 |IloBTOpenue, 0600IICHKE, 5
cUcTeMaTu3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
[TPOTPAMME
11 KUIACC
No HaunmeHnoBanue paszienoB u Tem KommuectBo yacoB DJIEKTPOHHBIE
n/m HpOrpaMMBl Bcero| Konrtponsnsie| [Ipaktryeckne (muposrie)
pPaBOTEI PaBOTEI 00pa3oBaTelIbHbIC
pecypchl
1 |UccnenoBanue GyHKIUN ¢ TIOMOIIBIO | 22 1
MPOU3BOJHOM
2 |IlepBooOpa3Has 1 UHTErpa 12 1
3 |I'paduku TpUTOHOMETPUUYECKUX 14
¢byskuuii. TpuroHomerpuueckue
HEPaBEHCTBA
4 |HppanuoHanbHbIC, TIOKa3aTelbHbIe U | 24 1
norapuMUUecKre HepaBeHCTBA
5 |KommnekcHbie yncna 10
6 |HarypanbHble u 11eTbIe Ynca 10
7 |CucteMsbl pallMOHANBHBIX, 12
WppalMOHANILHBIX TTOKA3aTENbHBIX U
norapu(MUUECKUX ypaBHEHHIMA
8 |3amaum ¢ mapamerpamu 16 1
9 |IloBTOpeHue, 06001ICHNE, 16
cUCTeMaTH3aIlus 3HAaHUH




Ne|  HaummeHoBaHHE pa3zieioB U TEM KousmnuectBo yacos ONEeKTPOHHBIE
n/n HpOrpaMMBI Bcero|Konrposnsusie| [TpakTuueckue (dposbie)
paGoTsI paGoTHI 00pa3zoBaTesbHbIC
pecypcsl
OBLIEE KOJIMYECTBO YACOB I10 136 10 0
[MTPOI'PAMME
MNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC
Ne Tema ypoxka KonunuecTBo yacos Hara DIIeKTPOHHBIE
n/n Beero| Konrpoubhsie| [Ipaktuueckue| H3YIHHA  MHdpOBbIe
paGoTHI paGoTHI 00pa3zoBaTeNbHbIC
pecypchl
1 |MmuosxecTBO, onieparu Hal

MHOKECTBAMH M UX CBOMCTBA

Huarpammsl Ditiepa-Benna

[IpuMeHeHne TeopeTHKo-
MHOY»ECTBEHHOTO arrapara JJis
penieHus 3aaa4d

ParmmmonansHEIE YMCHa.
OOBLIKHOBEHHEIE U JECITUYHBIE
poOu, IPOIIEHTHI, 0ECKOHEUHBIE
MIEPUOANYECKHE TPOOH

ParmmonanbHeie yucia.
OOBIKHOBEHHBIE U JCCITUYHBIE
poOH, IPOLIEHTHI, 0ECKOHEUHBIE
MIEPUOANYECKHE TPOOH

[Ipumenenne npodeit
MPOIICHTOB JUTSI PEIICHUS
MPUKJIA/IHBIX 327124

[Ipumenenue npobeit u
MIPOLIEHTOB IS PEIICHHUS
MPUKIIAIHBIX 3a7a4

JlericTBUTENIbHBIC YUCIIA.
PanmonanbHble 1
HppalMOHAJIbHBIC YHUCIIA

Apudmernueckue oneparuu c
JNeUCTBUTENbHBIMH YHCIAMU

10

Monynb AeCTBUTENBHOTO YHCIIa
M €ro CBOMCTBa

11

[TpuGnnxKEHHBIE BEIYUCIICHUS,
[IpaBUJIa OKPYIJICHUS, IPUKUIKA
U OLICHKA pe3yJIbTaTa
BBIYUCIICHUI

12

OcCHOBHBIE METO/IBI PELLIEHUS
LEJBIX U IPOOHO-pallMOHAIIBHBIX
ypaBHEHUH U HEPABEHCTB




n/n

Tema ypoxka

KonnuectBo yacos

Bcero

KontponbHbie
paboThI

[IpakTrnueckue
paboThI

JlaTa
A3Y4YEHUS

ONEeKTPOHHBIE
u(ppoBbIC
00pa3oBaTesbHbIC

pecypchl

13

OCHOBHBIE METO/IbI PEIICHUS
HENBIX U JPOOHO-PAMOHATEHBIX
YpaBHEHUHN U HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS
LETBIX U APOOHO-pAIMOHATBHBIX
YpaBHEHUHN U HEPABEHCTB

15

MHOro4ieHsl 0T OJHOMI
nepeMeHHou. Jlenenne
MHOTOYJIEHA HA MHOTOWIEH C
octaTtkoM. Teopema besy

16

MHOTOYJIEHEI C O EeJIbIMU
ko3¢ ¢punmentamu. Teopema
Buera

17

Pemenne cucreM JJUHEHHBIX
ypaBHEHUU

18

Pemenne cucreM JJUHEHHBIX
ypaBHEHUU

19

Marpuiia cucTeMbl JIMHEHHBIX
ypaBHeHUH. Onpenenuresib
MAaTPHUIIbI 2X2, €ro
F€OMETPUUYECKUN CMBICT U
CBOMCTBA; BEIYHCIICHHUE €T0
3HAYCHUS

20

Onpenenurenb MaTPULBI 2X2,
€ro TeOMEeTPUYECKHUIl CMBICT U
CBOICTBA; BBIYUCIIEHUE €TO
3HAYEHUS

21

[Ipumenenue onpeaenurTens s
peLIeHHs] CUCTEMbI JIMHEHHBIX
ypaBHEHUI

22

Perienne npukinagHbIx 3a1a4 c
IIOMOIIIBIO CUCTEMBI JTMHEHHBIX
ypaBHEHUI

23

Pemenue npuknanHeix 3aga4 ¢
IIOMOILIBIO CUCTEMBI JINHEUHBIX
YPaBHEHUN

24

KonTponpHas pabora:
"PanonanbHble ypaBHEHHS U
HepaBeHcTBa. CHUCTEMBI
JMHENHBIX ypaBHEHUN"

25

OyHKIMA, CIIOCOObI 3a/IaHHS
¢ynkuuu. Bzaumuo oOpatHbie
¢bynkuuu. Komnosunus

byHKIHII




n/n

Tema ypoxka

KonnuectBo yacos

Bcero

KontponbHbie
paboThI

[IpakTrnueckue
paboThI

JlaTa
A3Y4YEHUS

ONEeKTPOHHBIE
u(ppoBbIC
00pa3oBaTesbHbIC

pecypchl

26

I'padux GyHKIIH.
DnemMeHTapHbIe TPeoOpa3oBaHUs

rpaduKOB QYHKITHIA

27

OO6mnacTh onpeaeneHus u
MHO>KE€CTBO 3HaYEHUH (DYyHKIIUHU.
Hymu dynaxmum. [Tpomexyrku
3HAK MOCTOSIHCTBA

28

UETtHbie 1 HEUETHBIE (PYHKITUH.
[lepuoauueckue GpyHKINN.
[IpomeXyTKM MOHOTOHHOCTH

byHKIIUN

29

MakcuMyMbl U MUHUMYMBI
¢byukuun. Hanbomnpiiee u
HauMeHblIIee 3HaueHue PyHKUNN
Ha IPOMEXYTKE

30

JIuneliHas, KBaApaTU4yHas U
OpoOHO-NMMHEWHas QYHKIIUI

31

DJIEMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHUE TPaPUKOB ITUX

byHKINN

32

DJIEeMEHTapHOE UCCIIECIOBAHUE U
MOCTPOCHUE TPaPUKOB ITUX

byHKINN

33

CrelleHn ¢ 1eIbIM ITI0Ka3aTeleM.
bunom Hrerotona

34

CreleHn ¢ 1eIbIM ITI0Ka3aTeIeM.
bunom Hrerotona

35

CrenenHast GyHKITUSA C
HaTypaJbHbIM U LEIbIM
nokazareneM. EE cBoiicTBa u

rpaduk

36

KontponpHas padoTa:
"Crenennas ¢pyHkuus. Eé
cBOMcTBa U rpaduk"”

37

Apudmernueckuit KOpeHb
HATypaJbHOW CTEIIEHU U €r0
CBOMCTBA

38

Apudmernueckuit KOpeHb
HATypaJbHOW CTEIIEHU U €r0
CBOMCTBA

39

[IpeoOpa3oBaHms YUCIOBBIX
BBIpAXKEHUH, COJIepKaIIUX
CTENEHU U KOPHU




n/n

Tema ypoxka

KonnuectBo yacos

Bcero

KontponbHbie
paboThI

[IpakTrnueckue
paboThI

JlaTa
A3Y4YEHUS

ONEeKTPOHHBIE
u(ppoBbIC
00pa3oBaTesbHbIC

pecypchl

40

[TpeoOpa3oBaHws YUCITOBBIX
BBIPAXKEHUH, COJIEPKAILNAX
CTENEHU U KOPHU

41

[TpeoOpa3oBaHws YUCITOBBIX
BBIPAXKEHUH, COJIEPKAILNAX
CTENEHU U KOPHU

42

HppanmonanbHble ypaBHEHMUS.
OCHOBHBIE METO/IbI PELLIEHUS
HMPPALMOHAIBHBIX YPABHEHUI

43

HppanmonanbHble ypaBHEHMUS.
OCHOBHBIE METO/IbI PELLIEHUS
HMPPALMOHAIBHBIX YPABHEHUN

44

HppanmonanbHble ypaBHEHUS.
OCHOBHBIE METO/IBI PELIECHUS
MPPALMOHAIIBHBIX YPABHEHUI

45

PaBHOCHIBHEIE Nnepexoaul B
PEIICHNHU UPPALUOHAIBHBIX
ypaBHEHUU

46

PaBHOCHIIbHBIE TIEPEXO/IBI B
PELICHUH UPPAMOHATBHBIX
ypaBHEHUU

47

PaBHOCUIIbHBIE TIEpEXOIbI B
PELICHUH UPPAUOHATBHBIX
ypaBHEHU M

48

PaBHOCHIIbHBIE TIEpEXO/IbI B
PELICHUH UPPAUOHATIBHBIX
ypaBHEHU M

49

CpoiicTBa u rpaduK KOpHS n-0i
CTEeTeHH KaK (yHKIIMHU 0OpaTHOM
CTETeHU C HATYPaJTbHBIM
roKasaresem

50

CpoiicTBa u rpaduK KOpHS n-oi
CTEeTeHH KaK (yHKIIMHU 0OpaTHOM
CTETeHU C HATYPaJIbHBIM
nokasaresem

51

KonTtponpHas padoTa:
"CBoiicTBa 1 rpaguK KOpHs n-oi
creneHu. MppanuoHanpHble
ypaBHeHus"

52

Crenenb ¢ pallMOHAIbHBIM
moxasaTrejieM U €€ CBOUCTBA

53

Crenenb ¢ pallMOHAIbHBIM
moxasaTrelieM U €€ CBOUCTBA




Ne Tema ypoxka KosmmuecTBo yacos [Hara ONEeKTPOHHBIE
n/n Beero| Konrponsusie| [Tpaxtnueckne| 13YICHAA|  1HbpoBbIe
paGoTsl paGoTHI 00pa3oBaTesbHbIC
pecypchl

54 | CreneHsb ¢ paluOHAIbHBIM 1
IIOKa3aTeseM U €€ CBOMCTBa

55 |[lokazarenbHas QyHKIHS, €& 1
CBOMCTBaA U rpaduk

56 |Hcnonp3zoBanue rpaduxa 1
(GyHKIWU 1715 peIIeHust
YpaBHEHUU

57 |Mcnonbs3zoBaHue rpaduka 1
GYHKIUY 17151 peIIeHust
YpaBHEHUU

58 |[lokazaTenpHbIC YpaBHEHUS. 1
OCHOBHBIEC METO/IbI PEIICHHSI
ITOKA3aTENbHBIX YPAaBHEHHUU

59 |[loka3aTenpHBIC YpaBHEHUS. 1
OCHOBHBIEC METO/IbI PEIICHHSI
ITOKA3aTENbHBIX YPAaBHEHHUU

60 |[Toka3aTenpHBIC YypaBHEHUS. 1
OCHOBHBIE METO/IBI PEIICHHS
MOKa3aTeNIbHBIX YPaBHEHNUH

61 |KonTposbHas padoTa: 1 1
"[Moka3arenpHas GyHKIHS.
[TokazaTenbHbIE ypaBHEHUS "

62 |Jlorapudm uucna. CBoiicTBa 1
nmorapudma

63 |Jlorapudm uucna. CBoiicTBa 1
nmorapudma

64 |Jlorapudm uucna. CBoiicTBa 1
nmorapudma

65 |/JlecaTu4HbBIC U HATYypaAJIbHbBIC 1
sorapudmbl

66 |/lecaTuUHbBIC U HATYypaAJIbHbBIC 1
sorapudmbl

67 |IIpeoOpazoBaHME BBIpAKESHUH, 1
coJiepKaluX JOTapu (Ml

68 |[IpeoOpa3zoBaHMe BhIpaXKEHUI, 1
coJiepKaluX JOTapu (Ml

69 |[IpeoOpa3zoBaHMe BbIpaKEHUI, 1
coJiepKaluX JOTapu (Ml

70 |Jlorapudpmuueckas QyHKIM, €€ 1
CBO#icTBa U rpaduk

71 |Jlorapudmuueckas QyHKIH, €€ 1

CBOIicTBa U rpaduk




n/n

Tema ypoxka

KonnuectBo yacos

Bcero

KontponbHbie
paboThI

[IpakTrnueckue
paboThI

JlaTa
A3Y4YEHUS

ONEeKTPOHHBIE
u(ppoBbIC
00pa3oBaTesbHbIC

pecypchl

72

Ucnonws3oBanue rpadpuka
(GyHKIWU 17151 peIIeHust
ypaBHEHUI

73

Ucnonws3oBanue rpadpuka
(GyHKIWU 1715 peIIeHust
ypaBHEHUI

74

JlorapudmMudeckue ypaBHEHHUS.
OCHOBHBIE METO/IbI PEIICHUS
Jorapu(PMUIECKUX ypaBHEHUN

75

JlorapudmMuueckue ypaBHEHHUS.
OCHOBHBIE METO/IbI PEIICHUS
Jorapu(PMUYECKUX ypaBHEHUN

76

JlorapudmMudeckue ypaBHESHHS.
OCHOBHBIE METO/IbI PEIICHUS
Jorapu(PMUIECKUX ypaBHEHUN

77

PaBHOCHIIbHBIE TIEpEXO/IbI B
pelIeHnH JorapupMuIecKux
ypaBHEHUU

78

PaBHOCHIIbHBIE TIEpEXOIbI B
pelIeHnH JorapupMuIecKux
ypaBHEHUU

79

KonTtponbHas padoTa:
"Jlorapudmudeckas GyHKITHSA.
Jlorapudmuueckue ypaBHeHUS"

80

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIOBOIO apryMeHTa

81

Cunyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIOBOIO apryMeHTa

82

ApKcHHYC, apKKOCHUHYC U
apKTaHT'€HC YUCIIOBOTO
aprymMeHra

83

ApKcuHYC, apKKOCHUHYC U
apKTaHT'€HC YUCIIOBOTO
aprymMeHra

84

Tpuronomerpuueckas
OKPYXXHOCTb, OIIPE/ICTICHHE
TPUTOHOMETPUUYECKUX (PYHKLUH
YHCIOBOTO apryMeHTa

85

Tpuronomerpuueckas
OKPYXXHOCTb, OIIPE/ICTICHHE
TPUTOHOMETPUYECKUX (PYHKITHI
YHCIIOBOTO apryMeHTa

86

OCHOBHBIE TPUTOHOMETPUYECKHE
bopmyIbl




n/n

Tema ypoxka

KonnuectBo yacos

Bcero

KontponbHbie
paboThI

[IpakTrnueckue
paboTsl

JlaTa
A3Y4YEHUS

ONEeKTPOHHBIE
u(ppoBbIC
00pa3oBaTesbHbIC

pecypchl

87

OCHOBHBIC TPUTOHOMETPUYCCKHE
bopmybl

88

OCHOBHBIC TPUTOHOMETPUYCCKHE
bopmybl

89

OCHOBHBIC TPUTOHOMETPUYCCKHE
bopmybl

90

[IpeoGpaszoBanue
TPUTOHOMETPHUYECKIX
BBIPAKCHUIN

91

[IpeoGpaszoBanue
TPUTOHOMETPHUYECKIX
BBIPAKEHUI

92

[IpeoGpa3zoBanue
TPUTOHOMETPHUYECKIX
BBIPAKEHUI

93

[IpeoGpa3zoBanue
TPUTOHOMETPUYECKUX
BBIPAKECHU U

94

Pemenune TpuroHoMeTpruuecKux
ypaBHEHUU

95

Pemenune TpuroHoMeTpruuecKux
ypaBHEHUU

96

Pemenune TpuroHoMeTpruuecKux
ypaBHEHUH

97

Pemenune TpuroHoMeTpuiecKux
ypaBHEHUM

98

Pemenue TpuroHoMeTpruuecKux
ypaBHEHUH

99

Perienne TpUroHOMeTpHUUECKUX
ypaBHEHUI

100

Perienne TpUroHOMeTpHUUECKUX
ypaBHEHUI

101

KonTtposnpHas padora:
"TpUroHoMeTpuUueCcKre
BBIPAKEHUS U
TPUTOHOMETPUYECKHE
ypaBHeHus"

102

ITocnemoBaTeNLHOCTH, CIIOCOOBI
3aJaHus MOCJIeJ0BATEIHLHOCTEH.
Metoa MaTeMaTHYECKOU
WHJYKIUU

103

MOHOTOHHBIE U OT'PAHUYCHHELIC
IIOCIICA0BATCIIBHOCTH. I/ICTOPI/IH
aHann3a OCCKOHEYHO MalIbIX




n/n

Tema ypoxka

KonnuectBo yacos

Bcero

KontponbHbie
paboThI

[IpakTrnueckue
paboThI

JlaTa
A3Y4YEHUS

ONEeKTPOHHBIE
u(ppoBbIC
00pa3oBaTesbHbIC

pecypchl

104

ApupmeTrueckast mporpeccust

105

I'eomerpuueckas mporpeccust

106

beckoneuHo yObIBaro1iast
reOMETPUYECKasi IPOTPECCHUs

107

CyMmMa 6eckOHEeuHO yOBIBAIOIICH

r€OMETPUYECKON IIPOTPECCUH

108

JInHeNHbIT 1

AKCIOHEHIMAIBHBIN pocT. Yucno

e. @opmyna CI0KHBIX
IIPOLIEHTOB

109

JInHeNHbIT 1

AKCHOHEHIMAIBHBIN pocT. Yucmo

e. @opmyna CI0KHBIX
IIPOLIEHTOB

110

Hcnonp3oBanne nporpeccuu is

pEeIICHNA pCaJIbHBIX 3aaa4
MPUKIIAJIHOTO XapakTepa

111

KonTtponbHas padoTa:
"TTocneqoBaTENbHOCTH U
nporpeccuun”

112

HemnpepsiBHbIC PyHKINHN U X
CBOMCTBA

113

Touka pa3pbiBa. ACUMIITOTHI
rpadukoB QyHKITHI

114

CaoiicTBa (hyHKITUH
HETPEPBIBHBIX HA OTPE3KE

115

CaoiicTBa (hyHKITUT
HETPEPBIBHBIX HA OTPE3KE

116

MeToa HHTEPBAJIOB IS
pelieHus HePaBEHCTB

117

MeToa HHTEPBAJIOB IS
pelieHus HePaBEHCTB

118

MeToa HHTEPBAJIOB IS
pelIeHusl HEPaBEHCTB

119

[IpumeHeHnne cBOMCTB
HEMpPepBIBHBIX PYHKIUN A5
pelIeHus 3aaad

120

[IpumeHeHnne cBOMCTB
HEMpPepBIBHBIX PYHKIUN A5
pelIeHus 3aaa4d

121

IlepBas u BTOpas Mpon3BOIHBIE
GbyHKITIHI




n/n

Tema ypoxka

KomnunuectBo

qaCoB

Bcero

KontponbHbie
paboThI

[IpakTrnueckue
paboThI

W3y4YECHHUS

JlaTa

ONEeKTPOHHBIE
u(ppoBbIC

00pa3oBaTesbHbIC

pecypchl

122

Onpenenenne, reoMeTpUYECKU
CMBICJI IIPOU3BOTHOM

123

Omnpenenenue, Gpu3NUECKUit
CMBICJI IIPOU3BOTHOM

124

VYpaBHEHHE KacaTeIbHOU K
rpaduKy GyHKIHNA

125

YpaBHEeHHE KacaTeIbHOU K
rpaduky QpyHKIUU

126

[Ipon3BOIHBIE 3IIEMEHTAPHBIX
byHKIINN

127

[Ipon3BOIHBIE IIEMEHTAPHBIX
byHKINNA

128

[IponsBogHas cymmsl,
MIPOU3BEACHHUS, YACTHOTO U
KOMITO3UIIMU (PYHKUINN

129

[IpousBogHas cymmsl,
MIPOU3BEJICHNUS, YACTHOTO U
KOMIO3UITUU (DYHKITUH

130

[IpousBogHAs CyMMBI,
MPOU3BEICHUS, YACTHOTO U
KOMIO3HUITUU (DYHKITUH

131

KonTtponbHas padoTa:
"IIpousBoanas"

132

[ToBTOpEeHUE, 0600IICHNE,
CHUCTEeMaTU3aIys 3HAHHMH:
"YpaBHenus"

133

[ToBTOpEeHUE, 0600IICHNE,
CHUCTEeMaTHU3aIys 3HAHHMH:
"®yHkunn"

134

Hrorosas koHTpoJIbHAs paboTa

135

Hrorosast koHTpoJIbHAs paboTa

136

[ToBTOpEHME, 0000IICHNE,
CUCTEMAaTH3aIUs 3HAHHUH

OBIIEE KOJIMYECTBO YACOB

110

I[TPOTPAMME

136

10

11 KJIACC

No
/o

Tema ypoxka

KonnuecTBo yacoB

Bcer

€ paboThI

KoHTpoasusI

IIpaxTruecku
€ paboThI

JlaTa
W3y4YECHU
s

OJEKTpOHHBIE
1upoBbIe
00pa3oBaTEIbHbI
€ pecypcsl

[IpumeneHnne npou3BOIHOM K
UCCIeIOBaHUIO (DYHKIIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI




Tema ypoxka

KonnuectBo yacos

Bcer

KonTpoJibHbI
€ paboThI

[IpakTnuecku
€ paboThI

JlaTa
U3YYECHU
A

ONEeKTPOHHBIE
u(ppoBbIC
00pa3zoBaTebHbBI
€ pecypcsl

[IpuMeHeHne npon3BOIHOMN K
MCCIIeIOBAHUIO (DYHKIIMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpuMeHeHne npon3BOIHOMN K
WCCIIeIOBAHUIO (DYHKIIMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpuMeHeHne mpon3BOIHOMN K
HcCcIe0BaHUI0 (PYHKIIMHM Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCcCIe0BaHUI0 (PYHKIIMM Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HccaeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTB U DKCTPEMYMBI

Haxoxneane HanOoIbIIETO U
HAaUMEHBIIIETO 3HAUCHU S
HETIPEPHIBHOW (PYHKIIMU HA OTPE3KE

Haxoxnenne HanOoOJIbIIErO U
HAaUMEHBIIIETO 3HAUYECHUS
HENPEePhIBHOM (DYHKITUU Ha OTPE3KE

Haxoxnenne HanOoOJIBIIErO U
HAUMEHBIIIETO 3HAUYECHUS
HENPEePhIBHOM (DYHKITUU Ha OTPE3KE

10

Haxoxaenue HaubombIIero u
HAaMMEHBIIETO 3HAUYCHUs
HEeNpephIBHONM (DYHKIIUU Ha OTPE3KE

11

Haxoxaenue HaubombIIero u
HAaWMEHBIIIETO 3HAUYCHUS
HEeMpephIBHONM (DYHKIIUU Ha OTPE3KE

12

Haxoxaenue HanbombIiero u
HAaUMEHBIIIETO 3HAUYCHUS
HEeNpephIBHON (DYHKIIMH Ha OTPE3KE

13

[IpuMeHeHre MpOU3BOIHOM /ISt
HAaxO0’KJICHUS HAWJIyYLIEro penieHus
B MPUKJIAIHBIX 33a9ax

14

[Ipumenenre nponu3BOIHOM IS
HAXO0XJAEHUS HAUTY4YIEro peleHus
B IIPUKJIAIHBIX 3aa4ax

15

[Ipumenenre npou3BOIHON IS
OIIPEIEIIEHUS CKOPOCTH U
YCKOPEHHUS IIPOLECCa, 3aJaHHOTO
¢bopmynoit uu rpadguxkom




n/n

Tema ypoxka

KonnuectBo yacos

Bcer

KonTpoJibHbI
€ paboThI

[IpakTnuecku
€ paboThI

JlaTa
U3YYECHU
A

ONEeKTPOHHBIE
u(ppoBbIC
00pa3zoBaTebHbBI
€ pecypcsl

16

[IpuMeHeHne MpoOu3BOIHON IS
OTIpE/ICIIEHUS] CKOPOCTH U
YCKOpEHUs IpolLecca, 3aaHHOro
dbopmyoi wim rpadgukoM

17

Komnozunus pynkumii

18

Komnozunus pynkumii

19

Komnozumus pyakumii

20

I'eomerpuueckue oOpa3sl
YpaBHEHUI HA KOOPJIMHATHOMN
IJI0CKOCTH

R R

21

I'eomerpuueckue oOpa3sl
YpaBHEHUI HA KOOPJIMHATHOM
MJI0CKOCTH

22

KonTposshas pabora:
"UccnenoBanne QyHKIHIMA C
MOMOIIBIO TPOU3BOTHON"

23

[TepBooOpa3Hasi, OCHOBHOE CBOHCTBO
MepBOOOPA3HBIX

24

[TepBooOpa3HbIe NIEMEHTaPHBIX
¢dbynaknuii. [IpaBuna HaxoXaeHUS
MEepBOOOPA3HBIX

25

[TepBooOpa3HbIe NIEMEHTaPHBIX
¢dbynakuuii. [IpaBuna HaxoXaeHUS
MepBOOOPA3HBIX

26

Huterpan. ['eomeTpuyeckuii CMbICT
UHTerpaia

27

Berurcnenue onpeneéHHOro
uHTerpana mo gopmyne HeroroHa-
JletiouuIa

28

Brruucnenue onpenenéHHOro
uHTerpana mno gopmyne Herorona-
JletiouuIa

29

[IpuMeHeHne nHTETpaNa s
HaXOXXIEeHHU IIOMIael MI0CKUX

¢buryp

30

[IpumeHeHne uHTErpaa Is
HaXOXIEeHUA 00BLEMOB
T€OMETPHYECKUX TeT

31

[Ipumeps! perieHun
middepeHnanbHbIX ypaBHEHUH

32

[Ipumeps! perieHun
middepeHInanbHbIX ypaBHEHUH




n/n

Tema ypoxka

KonnuectBo yacos

Bcer

KonTpoJibHbI
€ paboThI

[IpakTnuecku
€ paboThI

JlaTa
U3YYECHU
A

ONEeKTPOHHBIE
u(ppoBbIC
00pa3zoBaTebHbBI
€ pecypcsl

33

MaremaTrnueckoe MOJAEITUPOBAHUE
peaIbHBIX MPOIECCOB C MMOMOIIBIO
mddepeHInanbHbIX ypaBHEHUH

34

KonTponbHast pabora:
"IlepBooOpa3nas u uaTErpan”

35

Tpuronomerpruyeckue GyHKINUU, UX
CBOICTBa U rpaduku

36

Tpuronomerpruyeckue GyHKINU, UX
CBOICTBa U rpaduku

37

Tpuronomerpruyeckue GyHKINU, UX
CBOICTBa U rpaduKu

38

Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U rpaduKu

39

Tpuronomerpuueckue GyHKIMH, UX
CBOICTBa U rpaduKu

40

OT160p KOpHEH
TPUTOHOMETPUYECKUX YPABHEHHM C
MOMOIIBIO TPUTOHOMETPUIECKON
OKPY>KHOCTH

41

OT60p KOpHEH
TPUTOHOMETPHUYECKUX YPaBHEHUH C
MTOMOTIIBIO TPUTOHOMETPHUYECKON
OKPYXHOCTH

42

OT60p KOpHEH
TPUTOHOMETPHYECKUX YPaBHEHUH C
MTOMOIIIBIO TPUTOHOMETPHUUYECKON
OKPYXHOCTH

43

OT60p KOpHEH
TPUTOHOMETPHUYECKHX YPaBHEHUH C
MOMOIIIBIO TPUTOHOMETPUYECKON
OKPYXHOCTH

44

Pemenue TPUT'OHOMCETPUICCKUX
HCPABCHCTB

45

Pemenue TPUT'OHOMCETPUYICCKUX
HEPaBCHCTB

46

Pemenne TPUTOHOMCTPUYICCKUX
HEPaBCHCTB

47

Pemenne TPUTOHOMCTPUYICCKUX
HEPaBCHCTB

48

KonTtponsHas padota: "['paduku
TPUTOHOMETPUUYECKUX (PYHKIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49

OcHoBHBIC MCTOAbI pCIICHUS
MOKa3aTCJIbHbIX HEPABCHCTB




Ne Tema ypoxka KousmnuectBo yacos [ara | OnexkTpoHHbIE
n/n Beer | Konrpossnsl| [paxtuaecku| 13Y4eHH | muposbie
0 ¢ paboThI ¢ paboThI s |0bpazoBaTenbHbl
€ pecypchl

50 |OcHOBHBIE METO/IBI PELICHUS 1
MOKa3aTEeIbHBIX HEPAaBEHCTB

51 |OcHOBHBIE METOBI PELLICHUS 1
MOKa3aTEeIbHBIX HEPAaBEHCTB

52 | OcHOBHBIE METO/IBI PELICHUS 1
MOKa3aTEeIbHBIX HEPAaBEHCTB

53 | OcHOBHBIE METOTBI 1
pelieHus jorapupMUUecKux
HEPaBEHCTB

54 | OCHOBHBIE METOIbI 1
pelieHus jorapupMUUecKux
HEPaBEHCTB

55 |OcHOBHBIE METOIBI 1
pelieHus jorapupMuUecKux
HEPaBEHCTB

56 |OcHOBHBIE METOIBI 1
pelieHus jorapupMUUecKux
HEPaBEHCTB

57 |OCHOBHBIEC METO/IBI PEIICHUS 1
UppalMOHAIbHBIX HEPABEHCTB

58 |OcHOBHBIEC METO/IBI PEIICHUS 1
UppalMOHAIbHBIX HEPABEHCTB

59 |OcHOBHBIC METO/IBI PEIICHUS 1
UppalMOHAIbHBIX HEPABEHCTB

60 |OcHOBHBIEC METO/IBI PEIICHUS 1
UppalMOHAIbHBIX HEPABEHCTB

61 |['paduueckue MeTOABI PEIICHUS 1
UppalMOHAIbHBIX YPaBHEHUN

62 |I'paduueckue METOIBI PEIICHUS 1
UppalMOHAIBbHBIX YPaBHEHUN

63 |['paduueckue METOABI PEIICHUS 1
MOKa3aTeJbHbIX YPaBHEHUI

64 |I'paduueckue MeToabI 1
peleHus Moka3aTeJIbHbIX HepaBeHC
TB

65 |I'paduueckue MeTo bl 1
peleHus JorapupMUIECcKIX
YPaBHEHUH

66 |I'paduueckue METOABI pelIeHHs 1
norapu(pMUYECKUX HEPABEHCTB

67 |I'padmueckue METOABI pelIeHHs 1

J'IOl“apI/I(I)MI/I‘-ICCKI/IX HCPAaBCHCTB




n/n

Tema ypoxka

KonnuectBo yacos

Bcer

KonTpoJibHbI
€ paboThI

[IpakTnuecku
€ paboThI

JlaTa
U3YYECHU
A

ONEeKTPOHHBIE
u(ppoBbIC
00pa3zoBaTebHbBI
€ pecypcsl

68

I'padmaeckue MeTo b1
pEIICHUS MOKa3aTeIbHBIX U
JOTapu(PMUICCKUX YPABHCHHIMA

69

I'padmaeckue MeTo b1
pEIICHUS IMOKa3aTeIbHBIX U
JorapuPMUICCKUX YPAaBHCHHIMA

70

I'paduueckue MeToabI pEIICHUS
MOKa3aTeIbHBIX U
norapu(MUIEeCKUX HEPABEHCTB

71

I'paduueckue MeToabI peIICHUS
MOKa3aTeIbHBIX U
norapu(pMUIECKUX HEPABEHCTB

72

KonTpossHas pabora:
"UppanmonanbHble, TOKa3aTeJIbHbIE
u jorapudmMuyeckre HepaBeHcTBa"

73

Kowmrexcubie yncia.
AnreOpanveckas u
TPUTOHOMETpUYECKask (POPMBI
3aIMCy KOMILJIEKCHOTO YHCIIa

74

Kowmrmiexcubie uncia.
AnreOpanveckas u
TPUTOHOMETpUYECKast (POPMBI
3alMCU KOMIUIEKCHOT'O YHCIia

75

Apudmernueckue oneparum ¢
KOMILJIEKCHBIMU YHCIIaMU

76

Apudmernueckue oneparuu ¢
KOMILJIEKCHBIMU YHCIIaMU

77

I/I306pa>1<eHHe KOMIIJICKCHBIX YUCECJI
Ha KOOp,HI/IHaTHOﬁ IIJIOCKOCTH

78

I/I306pa)KeHI/Ie KOMIIJICKCHBIX YHCCJI
Ha KOOp,HI/IHaTHOﬁ IIJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oit
CTETEeHU U3 KOMILJIEKCHOTO YHUCIIa

80

®opmyna Myaspa. Kopau n-oit
CTENEHU U3 KOMIUIEKCHOTO YHciia

81

HpI/IMeHCHI/Ie KOMIIJICKCHBIX YHCECI
JUIsL PECIICHU A (I)I/IBI/I‘-ICCKI/IX u
TCOMETPHUYCCKUX 3a1a1d

82

KonTponpHas pabora:
"KoMruiekcHsie yucia'

83

HaTypaJ'ILHLIC " OCJIbIC YnClia

84

HaTypaJ'ILHLIC " OCJIbIC YnClia




n/n

Tema ypoxka

KonnuectBo yacos

Bcer

KonTpoJibHbI
€ paboThI

[IpakTnuecku
€ paboThI

JlaTa
U3YYECHU
A

ONEeKTPOHHBIE
u(ppoBbIC
00pa3zoBaTebHbBI
€ pecypcsl

85

[IpuMeHeHne NpU3HAKOB
JEIIMMOCTH LIEJIBIX YHCE

86

[IpuMeHeHne NpU3HAKOB
JEIIMMOCTH LIEIIBIX YHCE

87

[IpuMeHeHne NpU3HAKOB
nenmumoctH nenbix yucen: HOJl u
HOK

88

[IpuMeHeHne NpU3HAKOB
nenmumoctH nenbix yucen: HOJl u
HOK

89

[IpuMeHeHne NpU3HAKOB
JEIIMMOCTH LIEIIBIX YUCEN: OCTATKU
10 MOJYJIIO

90

[IpuMeHeHne NpU3HAKOB
JEIIMMOCTH LIEIIBIX YUCEN: OCTATKU
10 MOJYJIIO

91

[IpuMeHeHne NpU3HAKOB
JEIMMOCTH LIEJIBIX YHACEN: AITOPUTM
EBxinpa i penieHus 3anad B
LENBIX YUCIIaX

92

Kontponbras padota: "Teopus
enpIx yucen"

93

Cucrema ¥ COBOKYITHOCTh
ypaBHeHUH. PaBHOCHIIbHBIE
CUCTEMBbI U CUCTEMBbI-CIIC/ICTBUS

94

Cucrema ¥ COBOKYITHOCTh
ypaBHeHUI. PaBHOCUJIbHbBIE
CUCTEMBbI U CUCTEMBbI-CIIC/ICTBUS

95

OcCHOBHBIE METOIBI PELLICHUS CUCTEM
U COBOKYITHOCTEH pariioHaJIbHBIX
ypaBHEHUI

96

OcCHOBHBIE METOIBI PELLIEHUS CUCTEM
U COBOKYITHOCTEH MppaiMOHAJIbHBIX
ypaBHEHUI

97

OCHOBHBIE METO/IBI PEILIEHUS CUCTEM
U COBOKYITHOCTEM MOKa3aTEIbHbBIX
YPaBHEHUH

98

OCHOBHBIE METO/IBI PEILIEHUS CUCTEM
U COBOKYITHOCTEM MOKa3aTEIbHbBIX
YPaBHEHUH

99

OCHOBHBIE METO/IBI PEILIEHUS] CUCTEM
u

COBOKYITHOCTEH Jorapu(MUIecKux
YpaBHEHUH




Ne Tema ypoxka KousmnuectBo yacos [ara | OnexkTpoHHbIE
n/n Beer | Konrpossnsl| [paxtuaecku| 13Y4eHH | muposbie
0 ¢ paboThI ¢ paboThI s |0bpazoBaTenbHbl
€ pecypchl
10 |OcHoBHBIE METOBI pemieHus cuctem| 1
0 |m
COBOKYITHOCTEH JIorapu(MUIECKUX
ypaBHEHUH
10 |[IpumMeHeHHE CUCTEM K PEHICHHUIO 1
1 |MaTemaTH4ecKux 3ajad U 3a/a4 U3
pa3IMYHbIX 00JaCTe HAYKHU U
peanbHON )KU3HH, HHTEPIIPETAIUS
MOJTyYCHHBIX PE3yJIbTaTOB
10 |[IpuMeHeHHE CHCTEM K PEHICHUI0 1
2 |MareMaTWYecKHX 3a/a4 U 3aj7a4 u3
pa3IMYHbIX 00JaCTe HAYKHU U
peanbHON )KU3HH, HHTEPIIPETAIUS
MOJTyYCHHBIX PE3yJIbTaTOB
10 |[IpumeHeHNEe HEPaBEHCTB K 1
3 |pemeHUI0 MaTeMaTHYECKUX 3a/1a4 U
3a/1a4y U3 pa3InuHbIX 00IacTen
HayKHU U peaJIbHOW KU3HH,
MHTEpIpeTaIys NOJy4eHHbIX
pe3yabTaToOB
10 |KontposbHas paboTta: "CucTemsl 1 1
4 | panMoHaNbHBIX, UPPALIMOHAIBHBIX
MOKa3aTeNIbHbIX U
Jorapu(pMUIecKuX ypaBHEHUN"
10 |PannoHnanbHbIE YypaBHEHUS C 1
5 |mapamerpamu
10 |PannoHanbHbIC HEPABEHCTBA C 1
6 |mapamerpamu
10 |PanmoHaibHBIE CUCTEMEI C 1
7 |mapameTrpamu
10 |MppauuoHanbHble ypaBHEHHS, 1
8 |HepaBeHCTBa C napameTpamMu
10 |MppanroHalbHBIE CUCTEMBI C 1
9 |mapamerpamu
11 |Iloka3aTenbHble ypaBHEHUS, 1
0 |HepaBeHCTBa C mapaMeTpaMu
11 |Iloka3aTenbHbIE CUCTEMBI C 1
1 |mapamerpamu
11 |Jlorapudmuueckue ypaBHEHHS, 1
2 |HepaBeHCTBa C IapameTpamMu
11 |JlorapudmuyuecKkue CUCTEMBI C 1
3 |mapameTrpaMu
11 | TpuroHoMeTpHuyecKre ypaBHEHUS C 1
4 |mapamerpamu




Ne Tema ypoxka KousmnuectBo yacos [ara | OnexkTpoHHbIE
n/n Beer | Konrpossnsl| [paxtuaecku| 13Y4eHH | muposbie
0 ¢ paboThI ¢ paboThI s |0bpazoBaTenbHbl
€ pecypchl
11 | Tpuronomerpuueckue 1
S |HepaBeHCTBa ¢ MmapaMeTpaMu
11 | TpuroHomMeTpu4ecKre CHUCTEMBI C 1
6 |mapamerpamu
11 |IlocTpoeHue u ucciaenoBaHue 1
7 |MareMaTH4ecKuX MOJENeH
peaTbHBIX CUTYAIHA C TIOMOIIBIO
YPAaBHEHUH C IapameTpaMmu
11 |IlocTpoenue u ucciaenoBaHuE 1
8 |maremarmueckux Mojenei
peaNbHBIX CUTYALMM C
ITIOMOIIIBI0 CUCTEM YPAaBHEHMI C
napameTpamMu
11 |ITocTpoeHue u uccneaoBaHUE 1
9 |mareMaTHYEeCKUX MOJelei
peaTbHBIX CUTYAIHA C TIOMOIIBIO
CHCTEM YpaBHEHHUI ¢ mapameTpamu
12 |KoHntposbHas paboTa: "3amauu ¢ 1 1
0 |mapamerpamu"
12 |IToBTOpEeHHE, 0600IICHHE, 1
1 |cucremaTtuzanus 3HaAHUM:
"YpaBHenus"
12 |IToBTOpEeHHE, 0600IICHHE, 1
2 |cucrteMaru3alus 3HAaHMA:
"YpaBHenus"
12 |IToBTOpEHME, 0000IICHHE, 1
3 |cucremaru3aius 3HAHHIA:
"VpaBHenus. CucteMbl ypaBHEHUMN"
12 |IToBTOpEHHME, 0000IICHHE, 1
4 |cuctemaru3alius 3HAHMIA:
"HepaBenctna"
12 |IToBTOpEHHME, 0000IICHHE, 1
5 |cucremaru3aius 3HAHMIA:
"HepaBenctna"
12 |TloBTOpenue, o6o0IIeHKE, 1
6 |cucremaru3aiys 3HAHMIA:
"HepaBencrsa"
12 |TloBTOpenue, o6oOIIeHNE, 1
7 |cucremaru3aiys 3HAHMIA:
"[IpousBonHas u €€ npumeHeHue"
12 |TloBTOpeHue, o6oO0IIeHHE, 1
8 |cucremaruzarys 3HAHMIA:

"[IpousBosiHas u e€ npumeHeHue"




Ne Tema ypoxka KousmnuectBo yacos [ara | OnexkTpoHHbIE
n/n Beer | Konrpossnsl| [paxtuaecku| 13Y4eHH | muposbie
0 € paboThI € paboThI A 00pa3oBaTeNbHbI
€ pecypchl
12 |TloBTOpeHue, 06o0IICHHE, 1
9 |cucreMaru3anus 3HAHUMN:
"[IpousBosHas u e€ npumeHeHue"
13 |TloBTOpEHUE, 0000IICHHE, 1
0 |cucremaruzanms 3HaHwmiA: "MHTETpa
U ero npuMeHnexue"
13 |TloBTOpEHUE, 00OOIICHHE, 1
1 |cucremaTtusanus 3HAHUN:
"(DYHKIII/II/I"
13 |TloBTOpEHUE, 00OOIICHHE, 1
2 |cucTeMaTH3anys 3HAHUIA:
"(DYHKIII/II/I"
13 |TloBTOpEHUE, 00OOIICHHE, 1
3 |cucreMaru3arus 3HAHHUH:
"(DYHK]_[I/II/I"
13 |UToroBast KOHTpOJIbHAs paboTa 1 1
4
13 |HUToroBasi KoHTpOJBbHas paboTa 1 1
5
13 |IToBTOpEHME, 0600IICHHE, 1
6 |cucTeMaTu3alMs 3HAHUI
OBIIEE KOJIMYECTBO HACOB IIO | 136 10 0

I[TPOTPAMME

MPOBEPSIEMBIE TPEGOBAHMSA K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA30OBATEJILHOU

IMPOI'PAMMBI

10 KJIACC

Kox

ITpoBepsieMble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM 00pa3oBaTeIbHO
NMPOrpaMMbI CpeHero od1ero odopa3oBaHusi

NPOBEPSIEMOr0
pe3yJbTara

1 Ywucna ¥ BEIYUCICHUS

11

OHepI/IpOBaTI) HOHATHUAMM

JCCATUYHasA Z[pO6L, PO CHTLI

parOHAJIbHOEC H JICUCTBUTEIBLHOE quciio,

OOLIKHOBEHHAsI H

1.2 BeInonaHsTh apI/I(i)MeTI/I‘IeCKI/Ie ornepanuu € palfioOHaJIbHBIMHA U JICMCTBUTEIBLHBIMU YU CIIaMU




Kopg

IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa3oBaTe/LHOM

MPOBEPSIEMOT0
MPOrPaMMBbI CPeTHEro 001ero 0opa3oBaHusi
pe3yiabTaTa
13 BeimonuaTe npuOImkEHHBIC BRIYUCIICHUS, UCIIONB3Ys MIPABUIA OKPYTJICHUS, NENIaTh MPUKUIIKY U
OIIEHKY pe3yJIbTaTa BEIYUCICHUN
OmnepupoBaTh MOHATHSAMHU: CTEIEHb C IEJNbIM [OKa3aTeleM, CTaHgapTHas ¢GopMa 3aIluch
1.4 JCWCTBUTENILHOTO YMCIIA, KOPSHb HATYPAJLHON CTEICHM; HMCIONb30BaTh MOAXOASAIIYIO (OpMy
3aIUCH ACHCTBUTEIBHBIX YUCET IS PEIICHUS PAKTHYECKUX 3a/1a4 U MIPEACTABICHHS JaHHBIX
15 OrnepupoBaTh MOHATHSIMHU: CHHYC, KOCHHYC U TAHT'€HC IIPOU3BOJILHOrO YIjia; HCIOIb30BaTh 3aIIKHCh
' MPOM3BOJILHOTO yIJIa Yepe3 00paTHbBIC TPUTOHOMETpUYeCKUe (yHKIMU
2 YpaBHEHUS U HEPABEHCTBA
21 OmnepupoBaTh MOHATHIMU: TOXKICCTBO, ypPaBHEHHE, HEPABEHCTBO, IEJIOC, DAl OHAIBHOE,
' HpPpalMOHANBHOE YPaBHEHUE, HEPABCHCTBO, TPUTOHOMETPUIECKOS YPaBHEHHE
99 BrimonuaTe mpeobpa3oBaHus TPUTOHOMETPHUECKIX BBIPAXKCHUH U peIIaTh TPUTOHOMETPUIECKIEC
' ypaBHEHUsI
53 BrimonuaTe npeodpazoBaHus LENbIX, PAIIMOHAIBHBIX M HPPAIIMOHATIBHBIX BRIPAKCHUH U PeIIaTh
' OCHOBHBIE THIIBI IIEJBIX, PAIIMOHANBHBIX U HPPALNOHANBHBIX YPaBHEHUN 1 HEPaBEHCTB
24 [IpuMeHATs ypaBHEHHSI W HEPABEHCTBA IS PEHICHUS MaTeMaTHYECKUX 3a7ad W 3a1ad u3
' pa3nMyYHBIX 00JacTell HAYKH U peallbHOU KU3HH
MopnenupoBaTh peanbHbIe CUTYAINH Ha S3bIKE anreOphl, COCTABIATE BRIPAKECHUS, ypaBHEHSI, He-
2.5 PaBEHCTBA O YCIOBHUIO 33a4H, HCCIIEIOBAThH TIOCTPOCHHBIE MOJICITH C MCIIOJIB30BAHUEM aIapaTa
anredpbl
3 OyHKINU U rpaduKu
31 OmnepupoBaTh TOHATHAMH: (YHKIHS, CIOCOOBI 3adaHus (YHKIHH, OONACTh ONpENEICHHUS |
' MHOKECTBO 3HAYCHUH (yHKIMH, rpaduk QyHKIMH, B3aUMHO 00paTHBIC ()yHKITHH
32 OmnepupoBath MOHATHAMHU: YETHOCTh W HEUETHOCTh (PYHKUWHM, HYIH (HYHKIUH, TPOMEKYTKU
' 3HAKOMOCTOSHCTBA
3.3 Hcnonp3oBath rpaduky GyHKIHN IS peIIeHUs] YpaBHEHU I
34 CTpouTh B YUTaTh rpaduKK TMHEHHOW (YHKIIUH, KBAAPATUIHON (YHKIIMH, CTETICHHON ()YHKIHH
' C LEJTBIM TIOKa3aTeaeM
HcnonezoBate rpaduku GyHKINH IS HCCIEAOBAHUS MIPOLIECCOB M 3aBUCHMOCTEH TP PEICHIH
3.5 3aJ1a4 U3 IPYyruxX y4eOHBIX MPEIMETOB M PeabHOM KH3HH, BBIPaKaTh (HOPMYITaMH 3aBUCHMOCTH
MEKIY BeTHIMHAMHI
4 Hadana mareMaTiH4ecKoro aHammsa
41 OnepupoBath MOHATHSAMH: IIOCIEIOBATEIBHOCTh, apU(pMETHYeCKass ¥ TeOMeTpHUYecKas

MPOrpeccuu




Kopg

IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa3oBaTe/LHOM

MPOBEPSIEMOT0
MPOrPaMMBbI CPeTHEro 001ero 0opa3oBaHusi
pe3yiabTaTa
4 OmnepupoBaTh MOHATHAMHU: OCCKOHEUHO YOBIBAIOIIAS TEOMETPUYECKAs MPOrPecChs, CyMMa
' 0eCKOHEUHO yOBIBAIOIIEH reOMETPUIECKON MTPOrpeccuu
4.3 3a/aBaTh MOCIEA0BATENIFHOCTH Pa3IMYHBIMU CIIOCO0aAMHU
44 Hcnonp3oBaTh CBOMCTBA MOCAEAOBATENBRHOCTEW M MPOrPECCUM JUIsl pElICHUs pealbHBIX 3a1ad
' NPUKJIAJHOTO XapaKTepa
5 MHoecTBa U JIOTHKa
5.1 OnepupoBaTh MOHATUSIMHU: MHOXKECTBO, OTEPAIMK HaJl MHOYKECTBAMH
5 2 Hcnone3oBath TeOpeTHKO-MHO)KeCTBeHHLIﬁ anmnapar i OIucCaHusd pCalibHbIX MNPOLUECCOB U
' SIBJICHUH, IPY PELICHUH 33124 U3 JPYTUX y4eOHBIX IPEAMETOB
53 OrnepupoBaTh MOHATUAMHU: ONPEJEIICHUE, TEOPEMa, CIIEACTBHUE, I0KA3aTEIHCTBO
11 KJIACC
Kopn . .
T IIpoBepsieMble npeIMeTHBIE Pe3yIbTATHI 0CBOEHHSI OCHOBHOI 00pa30oBaTeIbHOM
MPOrpaMMbI cpeAHero od1ero od0pa3oBaHusi
pe3yJabTaTa
1 Uwucrna v BEIYUCIICHUS
11 OmnepupoBath MOHATHAMH: HATYPATBHOE, IEI0E YUCIIO; HCIIOIB30BATh IIPH3HAKU JEITMMOCTH IEIIBIX
' YHCell, Pa3IOKEHHE YUCIa Ha MPOCThIE MHOXKUTENHN JJIS PEIICHHS 33131
1.2 OmnepupoBaTh HOHATHAEM: CTEIICHb C PAIIHOHATIBHBIM IT0Ka3aTEIeM
1.3 OnepupoBaTh MOHATHAMU: JIOTapu(M drcia, JeCATHIHBIC U HATYpaIbHBIC JIOTapU(MBI
2 YpaBHEHHUS ¥ HEPaBEHCTRA
[IpuMeHATs CBOWCTBAa CTENEHU U TPeoOpa3oBaHUs BBHIPAKEHHM, OIEPUPOBATH ITOHATHSIMH:
2.1 MMOKa3aTeNIbHOS YPpaBHEHNE H HEPABEHCTBO; PEIIAaTh OCHOBHEIE THITHI TIOKA3aTEIbHBIX YPAaBHEHUH 1
HEpaBEHCTB
BrmmonusaTe peoOpa3oBaHusl BEIPAKECHUH, COMEPIKALIIX JIOTApHU(PMBI; ONEPHPOBATH TOHITHSIMH:
2.2 nmorapuMudeckoe ypaBHCHHE M HEPAaBEHCTBO; pelIaTh OCHOBHBIC THUIMHBI JIOTAPHU(PMHYCCKUX
YpaBHECHUI 1 HEPABEHCTB
2.3 HaxomuTp pemeHus mpoCcTeUIINX TPUTOHOMETPUUECKUX HEPABCHCTB




Kopg

IIpoBepsieMble NpeMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa3oBaTe/LHOM

NpPOBEPsIeMOro
NMPOrPaMMBbI CPeTHEro 001ero 0opa3oBaHusi
pe3yJabTaTa
94 OmnepupoBaTh MOHATUSIMU: CUCTEMA JIMHEHHBIX YpaBHEHHUH U e€ pelIeHUe; UCIONb30BaTh CHCTEMY
' JIMHEHHBIX YpaBHEHUH AJIS pEIIeHUs IPAKTUIECKUX 33124
25 Haxomutp pemieHMs NpOCTEHIINX CHCTEM M COBOKYIHOCTEH pallMOHANBHBIX YpPaBHEHHH U
' HEPABEHCTB
MopnenupoBaTh peajbHbIe CUTYaIlUU Ha S3bIKE aNreOphl, COCTABIISTH BHIPAKEHHS, ypaBHEHUS, Hepa-
2.6 BEHCTBA U CHUCTEMBI 110 YCJIOBHIO 33Ja4M, UCCIEIOBATH TOCTPOCHHBIC MOJIETH C HCIOIB30BAHHEM
ammapara ajareopsl
3 OyHKIMU U rpapuku
OmnepupoBaTh MOHATHAMHU: IEpUOAMYECKas (DYHKLHS, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMH,
3.1 TOYKH SKCTpeMyMa (pyHKUIWH, HanOoNbIee ¥ HaNMEHbIee 3HAaUeHUS (DYHKIUH HA IPOMEXKYTKE;
WCTIOJIB30BATh UX JUIS HCCIECAOBAHNS (QYHKITNH, 3aJaHHON TpadukoM
OmnepupoBath HOHATHUAMH: IpaUKH MOKA3aTEIBHOM, JTOrapu(pMIUIecKOi U TPUTOHOMETPHUYECKUX
3.2 (GyHKIMI; 1300pa’kaTh MX Ha KOOPIMHATHON MJIOCKOCTH M MCIOIB30BATh IS PEIICHHS yPaBHEHUH
M HEPABEHCTB
33 N3006pakaTh Ha KOOPAWHATHOM IJIOCKOCTH rpaUKK JIMHEHHBIX YPaBHEHUH U UCTIONB30BATh UX IS
' pEIICHUS CUCTEMBbI IMHEWHBIX yPaBHEHUN
34 Hcnone3oBate rpaduki (YHKIWH AT MCCIEAOBAHUS MPOLECCOB U 3aBHCUMOCTEH U3 IPYTHX
' y4eOHBIX TUCIUIIINH
4 Hauana marematinaeckoro anaimsa
a1 OmnepupoBaTh MOHATHSIMHA: HENpephlBHAS (QYHKIWS, HpOU3BOIHAS (YHKIHMH; HCIIOIB30BaTh
' TEOMETPUYCCKUAN U (PU3MIECKUI CMBICIT IIPOU3BOIHOM TSI PEIICHHS 33149
42 Haxomute mpoW3BOmHBIE 3JIEMEHTAPHBIX (YHKOWH, BBIYHCIATE IPOU3BOTHBIE CYMMBI,
' MIPOU3BEICHNS, YJACTHOTO (PYHKIIHI
43 Hcnonp30BaTek MPOM3BOAHYIO IS MCCIIENOBAHUS (PYHKIIMU HA MOHOTOHHOCTD M OKCTPEMYMEI, TIPH -
' MEHSTh Pe3yIbTaThl HCCIIEAOBAHNUS K IIOCTPOCHHUIO TPahUKOB
44 Hcnonp30BaTs MpOU3BOAHYIO T HAXOKICHUS HATYUIIETO PEIICHUS B IIPHKIIAIHBIX, B TOM YHCIIE
' COIMATIFHO-OKOHOMUYECKHUX, 3a/1a9aX
45 OmnepupoBaTh MOHITUSMHE: TIEPBOOOpa3HAS K HHTETPaJl; IOHUMATh TEOMETPUICCKIH U (PU3HIECKUN
' CMBICI HHTErpasa
46 Haxomute mepBooOpa3HbIC JIEMEHTapHBIX (YHKIOWH, BBIYUCIATE HHTETpal MO  (opmyle
' Herotona — JleiiGanma
47 Pemats npukiaHbIe 331241, B TOM YHCIIE COLMATbHO-3KOHOMHYECKOT0 M (PH3NYECKOro Xapakrepa,

CpC€ACTBAMH MATEMATUYCCKOI'O aHaJIn3a




MHNPOBEPSAEMBIE DJIEMEHTbBI COAEPKAHUSA

10 KJIACC
Kox IIpoBepsieMblii 3J1eMeHT COEPKAHUS
1 Yucna ¥ BEIYUCIEHUS

Panmonanbhpie uncna. OOBIKHOBEHHBIE W JECATHYHBIE JPOOH, MPOILEHTHI, OECKOHEUHBIC MEPUOTUICCKUE
npobu. ApudmMeTrnieckre ornepanuy ¢ palliOHATBHBIMHA YUCIIaMH, TPe00Pa30BaHUS YHNCIOBBIX BhIPaXKCHUH.

1.1
[Ipumenenue apoOei M MPOLIEHTOB AJS PEIleHHs MPUKIAAHBIX 33434 U3 Pa3IMuYHBIX OTpacieil 3HaHUH U
peanbHON KU3HU
JleiicTBuTeNnbHBIC 4YKcia. ParpioHanbHbIE W HppaIlMOHANBHBIC 4YHCTa. ApudMeTHYECKue Ooreparuu ¢
12 JICCTBUTENILHBIMA YHcIaMu. [IpuOIMKEHHBIC BBIYUCIICHHS, TPaBUIa OKPYIJICHUS, MPUKUAJKA W OIICHKa
pe3ysibTata BHIYMCIICHUHN
CreneHp ¢ 1enbIM mokazateneM. CtanmaptHas ¢opMa 3alucd JeHCTBUTENLHOTO vncia. Mcrmons3oBaHue
1.3 MOIXOIAIICH (POPMBI 3aIIMCH ACHCTBUTENBHBIX YMCEN I PEIICHUS MPAKTUIECKUX 3aad U MPEICTaBICHHUS
TAHHBIX
14 Apudmerniecknii KOpeHb HaTypalbHOU cTeneHH. JleiicTBUs ¢ apruMeTHIeCKUMH KOPHSMH HATypajbHON
' CTENneHu
15 CuHyCc, KOCHHYC W TAaHTCHC YHCIOBOTO apryMeHTa. ApPKCHHYC, ApKKOCHHYC, ApKTaHTCHC YHCIOBOTO
' aprymeHTa
2 YpaBHEHHUS 1 HEPABEHCTBA
2.1 ToxmecTBa M TOXKACCTBEHHBIC TPEOOPa30BaHUS
2.2 [IpeobpazoBaHHe TPUTOHOMETPUIESCKHUX BBIpaKeHUH. OCHOBHBIC TPUTOHOMETPHYECKUE (POPMYIIBI
2.3 YpaBHEHUE, KOPeHb YpaBHEHUA. HepaBeHCTBO, penieHne HepaBeHCcTBa. MeTol MHTEpBAJIOB
24 Penrenne 1ensix v qpoOHO-PAIHOHAILHBIX YPaBHEHUH U HEPABSHCTB
25 Penienre uppannoHaIbHBIX YpaBHESHUH U HEPABCHCTB
2.6 PenieHne TpUroHOMETPUYECKUX YPaBHEHUIH
97 [Ipumenenne ypaBHEHHN U HEPABSHCTB K PEIICHUIO MATEMATHICSCKUX 33124 U 33149 U3 PA3INIHBIX 00JIacTeit
' HAYKU ¥ PeaTbHON YKU3HU
3 OyHKIMU U rpaduKu
3.1 Oynknus, crocoOs! 3ananus pyukuun. ['paduk ¢yaknum. B3anMuo oOpaTtHbIe QyHKIHN




Kon IIpoBepsieMblIii 3JIeMEHT COAePKAHUS
32 O06nacTh oIpeaeeHUs] 1 MHOXeCTBO 3HaueHul ¢pyHkuuu. Hymu dyakuuu. [IpoMexxyTKi 3HAKOOCTOSHCTBA.
' YérHble U HEUETHBIE (DYHKIIUU
33 CrenenHast (yHKIMS C HATypaJlbHBIM U IIeTIbIM MoKasateneM. E€ coiicTBa u rpaduk. CBocTBa U Tpaduk
' KOpPHS N-0if CTerneHn
3.4 Tpuronomerpudeckas OKpYKHOCTb, ONPeIeIeHNE TPUTOHOMETPHIECKUX (DYHKITUI YUCIIOBOTO apryMeHTa
4 Hauvana matemaTHueckoro aHaim3a
4.1 [TocnenoBaTenbHOCTH, CLIOCOOBI 3aJJaHKS MTOCIIEN0BaTEIbHOCTEH. MOHOTOHHBIE MOCIIEIOBATENIEHOCTH
Apudmerndeckas U reoMeTpudeckas nporpeccuu. beckoHeuHo yOBIBaroIas reoMeTpuyecKasi Mporpeccus.
4.2 Cymma OeckoHEYHO YObIBarolleil TeoMeTpuyeckod mporpeccud. @Dopmyna CIOKHBIX IPOLIEHTOB.
Hcnonp3oBaHue mpoOrpeccuu AjIs pelieH s pealibHbIX 3aa4 MPUKIATHOTO XapaKTepa
5 MHoXxecTBa U JIOTHKA
MHoxecTBO, omnepanuu Hajg MHoxecTBamu. Jluarpammbl Oinepa — Benna. Ilpumenenue TeopeTtuko-
5.1 MHOKECTBEHHOTO aIlliaparta JJisi OMUCAHUS PEeabHBIX MPOIIECCOB H SABJICHUH, IPU PELICHNH 3a]a49 U3 APYTHX
y4eOHBIX TPEIMETOB
52 Omnpeznenenue, Teopema, CIe/ICTBUE, J0KA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMeHT COAepPKAHUS
1 UYwrcna v BRIYUCICHUS
11 Hatypansusie u nensie urcia. [Ipu3Haku AeTMMOCTH TENBIX YHCelT
1.2 CreneHb ¢ palioHaIbHBIM ITOKa3aTesieM. CBOHCTBA CTETICHH
1.3 Jlorapudm uncna. JleciTHYHBIC ¥ HATYpaJbHBIC JIOrapu (MBI
2 YpaBHEHHUS 1 HEPABEHCTBA
2.1 [IpeoOpazoBaHKe BhIpaXEHUH, COEPKAIINX JIOTapU (MBI
2.2 [Ipeobpa3oBaHKe BhIpaXKEHUH, COMIEPIKAIINX CTETICHH C PallMOHAILHBIM TTOKa3aTeeM
2.3 [Ipumepsl TPUTOHOMETPHYECKUX HEPABEHCTB
2.4 [okaszaTenpHBIC YpaBHEHUS U HEPABCHCTBA




Kon IIpoBepsieMblIii 3JIeMEHT COAePKAHMS

2.5 JlorapudmMuueckue ypaBHeHHUS U HEpaBeHCTBA

26 Cuctembl JIHMHEHHBIX ypaBHEHUH. PeleHue MpUKIamHBIX 3a7a4 C IHOMOIIBIO CHCTEMBI JIMHEHHBIX
' YpaBHEHUH

2.7 CucteMBbl 1 COBOKYITHOCTH PallMOHATIBHBIX YpaBHEHUI U HEPABEHCTB

28 [IpumeHenue ypaBHEHUIl, CUCTEM U HEPABEHCTB K PEIICHMIO MAaTeMaTHUYECKUX 3aJad U 3a7ad H3
' Pa3NUYHBIX o0NacTell HAyKH U peasbHO XU3HU
3 @OyHKIMU U rpapuxu

31 Oynxmus.  Ilepuoguueckne ¢yHxkuun. [IpoMexxyTkm MOHOTOHHOCTH — (YHKIHMH. MaKCHUMyMBI
' 1 MUHUMYMBI QyHKIIMU. Hanbonelee u HauMeHblee 3HaueHNe (pyHKIMN Ha TIPOMEKYTKE

3.2 Tpuronomerprueckue GyHKIIUHN, UX CBOMCTBA U IpaduKu

3.3 [TokasarenpHast u nmorapudmudeckas QyHKINHU, UX CBOMCTBA U rpauKH

3.4 HcnonszoBanue rpaukoB GYHKIHNA AT PEIICHUS YPaBHEHUH 1 JIMHEHHBIX CHCTEM

35 HcnonezoBanne rpadukoB (GyHKOMH A7 HMCCIEIOBAHUS IIPOIECCOB W 3aBUCHMOCTEH, KOTOpPHIC
' BO3HMKAIOT IIPH PEIICHUH 331124 U3 JPYTUX y4eOHBIX MPEAMETOB U PEATbHON )KU3HU
4 Hauana maremaTideckoro anammsa

4.1 HenpepbiBHbie (yHKIIMH. MeTOI MHTEPBAJIOB [T PEIICHHSI HSPABEHCTB

4.2 [IpousBonnas ¢pyHkmu. ['eoMmeTpudeckuii 1 GU3NICSCKUN CMBICIT TIPOU3BOAHON

43 [IponsBoaHbIe diIeMeHTAPHBIX QYHKIMA. DOPMYITBI HAXOXKIECHHUS TPON3BOIHON CYMMBI, IIPOU3BEACHUS U
' 9aCcTHOrO (hyHKIMIH

44 [IpumeHeHne TPOU3BOIHON K UCCIIENOBaHUIO (DYHKIIMI HA MOHOTOHHOCTD M dKCTpeMyMbl. HaxoxneHne
' HanOOIBIIET0 M HAUMEHBIIIET0 3HAYCHISI (DYHKIUH Ha OTPE3KE

45 [Ipumenenne MPOM3BOAHON IUISi HAXOXKICHWS HAITYYIIETO PEIICHUS B NPUKIAIHBIX 33JavaX, I
' OIpeeNeHus] CKOPOCTH IPoIIecca, 3aIJaHHOT0 (hOpMyIIoi MiH TpadhuKoM

4.6 [TepBooOpasnas. Tabnuiia nepBooOpasHbBIX

47 WHTerpa, ero reoMeTpuyecKuil U GuU3NIeckuii cMbIC. Brruucienune uHTerpana mo ¢popmyine HeroToHa

— JleiiOnuna

INPOBEPSAEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI CPETHET'O OBIIIEI'O OBPA3OBAHUS
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TpeOoOBaHUs

HpOBepﬂeMble TpeﬁoBaHl/IH K IIPE€IAMETHBLIM pe3yjabTaTaM OCBOCHUS OCHOBHOI1
06pa30BaTeJ’IBHOI7I NnporpaMmasl CpeaHET O 06mer0 06pa30BaHI/Iﬂ

Brnanenue Meromamu J10Ka3aTeNbCTB, aNTOPUTMAMH PEIICHUS 3a]ad; yMeHHe (HOopMyIHpOBaTh U
ONIEPUPOBATh IOHATHSMU: OINpEETICHUE, aKCHOMa, TEOpeMa, CIEICTBHE, CBOMCTBO, MpPU3HAK,
JI0Ka3aTelIbCTBO, PABHOCUJIBHBIE (DOPMYIMPOBKU; INPUMEHATh HX; yMEHHE (HOpMYyIHUpPOBAThH
o0paTHOE M TPOTHBONOJIOXKHOE YTBEP)KACHUE, IPUBOAUTH INPUMEPbl U KOHTPIPHUMEPSI,
HCTOJIB30BATh METOJ MAaTEMAaTU4ECKON MHAYKIMU; IPOBOAUTE JOKA3aTENbHbIE PACCyXACHHS IIPU
pELICHUH 3a/a4, OICHUBATh JIOTMYECKYIO0 IPaBIJIBHOCTh PACCYXKICHUH; YMEHHE ONEpHpPOBATH
HOHSATHAMHU: MHOXECTBO, IOAMHOXECTBO, OMEpAallMU HAJ MHOXXECTBAMH; YMEHHE HCIIOIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIN anmapaT Ul ONHCAHUS PEalbHBIX IPOLIECCOB U SBICHUH U IIpU
pELICHUH 3a7a4, B TOM YHCIIE U3 IPYruX yIeOHBIX MPEAMETOB; YMEHUE OIIEPUPOBATDH ITOHATHIMU:
rpad, cBsI3HBIN rpad, aepeBo, UK, rpad Ha IJIOCKOCTH; YMEHHE 33aBaTh U OMHCHIBATH Ipadbl
Pa3INYHBIMU CIOCOOAMU; HCIIOIB30BaTh Ipadbl pH PEIICHUN 33124

YMeHne omepupoBaTh TOHATHUSMH: HATYpaldbHOE YHCIO, LEN0e YHCJIO, CTENeHb C IIeNbIM
MOKa3aTesieM, KOPeHb HAaTYpaJIbHOM CTEIICHH, CTEIIEHb C PalliOHAIBHBIM [TOKa3aTeNeM, CTETIEHb ¢
HeﬁCTBHTeHBHBIM II0Ka3aTeiieM, HOFapI/Iq)M qyuciia, CMHYC, KOCMHYC W TAaHI'CHC MPOU3BOJILHOI'O
YHCia, OCTaTOK 10 MOAYJIO, PpAaIMOHAJIBHOE 4YHCIO, HMPPAIMOHAJIBHOE YHCIO, MHOXECTBA
HaTypaJibHbIX, LEIbIX, palluOHAJIbHBIX, }IeﬁCTBHTCHBHLIX YUCECII; YMCHUC HCIIOJIb30BaTh IMPU3HAKU
JIETMMOCTH, HaMMEHBINUI OOIUI eNuTeNh U HaMMeHblee odliee KpaTHoe, anroput™ EBkimuma
IIpU PEeIeHHH 3a71a4; 3HAKOMCTBO C Pa3IMYHBIMU O3UIIHOHHBIMU CHCTEMaMH CUHCIICHUS; YMEHHE
BBINOJTHATD BEIYMCIICHUE 3HAYEHUH U TPe00pa30BaHNUs BEIPAKEHUH CO CTETICHSIMH | JIoTapr(pMaMH,
mpeo0pa3oBaHusl IPOOHO-PAIMOHANBHBIX  BBIPAXKEHHUI; YMEHHE OINEpUPOBATH ITOHATHSIMH:
MTOCIIEAOBATENBHOCTD, apu(METHIECKasi IPOTPECCHs, TEOMETPHUECKasl MPOrpeccusi, OECKOHETHO
yOBIBaIOIIAsl TEOMETPHYECKAst IPOTPECCHST; YMEHHE 33/1aBaTh ITOCIEAOBATEIBHOCTH, B TOM YHCIIE C
ITOMOIIBI0 PEKYPPEHTHBIX (OPMYN; yYMEHHE ONEPHPOBATH IMOHATHSIMHU: KOMILIEKCHOE YHCIIO,
CONPSDKEHHBIE KOMITJICKCHBIE YHCIIa, MOAYJIh U apryMEHT KOMIUIEKCHOTO 4Yncia, (opma 3ammcu
KOMIUIGKCHBIX d9Hcen (TeoMeTpudeckas, TPUTOHOMETpHYECKash | ajaredpandeckas); yMeTb
MIPOM3BOANTE apu(MeTHYecKue NEUCTBUS C KOMIUICKCHBIMHA YHCIAMH{; IPHBOAUTE IIPUMEPHI
WCTIONIb30BAHUSI KOMIUIEKCHBIX UHCEN; OINEePUPOBATh TMOHATHSAMHU: MaTpuma 2x2 u  3X3,
OIPEIEINUTENH MATPUIIBI, TEOMETPUICCKUI CMBICI OIPEACTHTENS

YMeHue onepupoBaTh IOHATUSAMM: pallMOHAJbHBIE, HWpPpPAallMOHAJIbHbBIE, IIOKa3aTeJbHbIE,
CTEIeHHBIE, JIOrapu()MIYECKue, TPUTOHOMETPHICCKHE YPaBHEHUS W HEPABEHCTBA, MX CHCTEMBI;
YMEHHE ONEepPHPOBATH IOHATHSAMHU: TOXIECTBO, TOXKIESCTBEHHOE Ipeo0pa3oBaHWE, YpaBHECHHE,
HEPaBEHCTBO, CUCTEMa YPaBHEHHUN U HEPABEHCTB, PaBHOCWIBHOCTb YPABHEHUN, HEPABEHCTB U
CHCTEM; YMEHUE pellaTh YPaBHEHUS, HEPABEHCTBA U CHCTEMBI C IIOMOLIBIO Pa3IHYHBIX IPUEMOB;
pelaTh ypaBHEHUS, HEPABEHCTBA U CCTEMBI C TapaMeTpoOM; IPUMEHATh YPaBHEHUS, HEPABEHCTBA,
WX CHCTEMBI JUISl PEIIeHUs] MaTeMaTHYeCKUX 3aJad M 3ajad W3 pa3IiuHbBIX oONacTell HayKu W
peanbHOMN KU3HU

YMeHHe OomepupoBaTh MOHATHAMHU: (YHKIWSI, YETHOCTH (YHKIUH, MEPHOANIHOCTH (PYHKIIHH,
OrPaHWYCHHOCTh (YHKIIMHM, MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (DYHKIIUH, HawOombllee M
HaMMeHbIIee 3HaYeHHs GYHKIMU Ha MPOMEXKYTKE, HerpepbiBHas (HYHKIIUS, ACHMIITOTHI rpaduka
GbyHKIMH, TIepBas U BTOpas MPOM3BOAHAS (YHKIUH, T€OMETPUYCCKHA M (DU3MUYESCKHIA CMBICI
MIPOHU3BOIHON, TIEPBOOOPA3HAs, ONPEIENEHHBI HHTETPal; YMECHHE HAXOJUTh aCHMIITOTHI Tpadrka
(YHKIUH;, YMEHUE BBIYUCIATH MPOU3BOTHBIE CYMMEI, MPOU3BEICHHUS, YACTHOIO W KOMITO3HIIUU
(GyHKOWA, HAXONWUTh YpaBHCHHE KacaTeldbHOW K Tpaduky (QYHKIUH, YMEHHE HAaXOAWUTh
MIPOU3BOIHBIC AIEMEHTAPHBIX (PYHKIMI; YMEHHUE UCIIOIB30BaTh MPOM3BOJHYIO ISl HCCICIOBAHUS
(YHKIOWH, HAXOAWTh HAWOONBIINE W HAWMCHBIIME 3HAYCHUS (YHKIMHA; CTPOHTH TpaduKu
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MHOTOYJICHOB C MCIIOJIb30BAHUEM allllapaTa MaTEMAaTUICCKOI O aHajln3a,; NIPUMEHATH IPOU3BOJAHYIO
U1 HAXO0XKACHUA HAWJIYHHICTO PCHICHUSA B IIPUKIIAAHBIX, B TOM YK CJIC COIUAJIBHO-OKOHOMUYCCKUX
n (1)I/ISI/I‘IGCKI/IX 3aJavdax,; HaXOoAuTh IJIoOaau 1 00BEMBI (bl/ll"yp C IOMOLIbIO UHTErpajia, MIPUBOANUTH
MNPUMEPLI MATEMATUYCCKOI0 MOACJIMPOBAHN S C TOMOILBIO I[I/I(I)(I)epeHHHaIILHLIX ypaBHeHI/Iﬁ

YMeHue onepupoBaTh MOHATHAMU: TpaduK QYHKIMH, 00paTHas (YHKLKS, KOMIIO3UIHS (HYHKIHH,
nuHelHas (yHKUUS, KBaJpaTUuyHas (yHKLUS, panMoHalbHas (DyHKUMSA, CTeNeHHas (yHKLuS,
TPUTOHOMETpUYECKHE (DYHKIIMM, OOpaTHBIC TPUTOHOMETpUUECKHE (PYHKIMHU, TOKas3aTelbHas U
norapumudeckass (yHKIHH; yMEHHE CTPOUTh TpaUKH H3YyYEHHBIX (YHKIHUH, BBIIOIHATH
npeobpa3oBaHus TpadukoB (GyHKIMH, HCHONB30BaTH TpaUKU AT M3YUEHHs TNPOIECCOB U
3aBHCHUMOCTEH, IPU PEIICHUH 3aJad U3 JPYTUX Y4eOHBIX MPEIMETOB U 3a7a4 U3 peaJbHON XKU3HU;
BBIpaKaTh (OpMyJaMH 3aBUCHMOCTH MEXAY BENWYMHAMH; HCIIOJIB30BAaTh CBOWCTBA U Tpaduku
¢byHKIHMHI JUTs peleHus ypaBHEHUH, HEPAaBEHCTB u 3a1a4y
C TapaMeTpamu; H300pa’kaTb HAa KOOPAWMHATHOM IUTOCKOCTH MHOXKECTBA PEIICHUI ypaBHEHHM,

HEPABCHCTB U UX CUCTEM

VYmMenune pemaTh TEKCTOBLIC 3aJa4n Pa3HbIX THUIIOB (B TOM YUCJIC Ha MPOLCHTHI, A0JIM U 4YaCTH, Ha
JIBUKEHHE, PabOTy, CTOMMOCTh TOBAapOB W YCIYr, HAaJOTH, 3aJadyd W3 00JacTH YIpaBJICHHS
JIMYHBIMA 1 CEMEHHBIMU (I)I/IHchaMI/I); COCTaBJIATL BBIPpAXKCHHUA, YpPaBHCHUA, HCPABECHCTBA
U WX CHCTEeMbl IO YCIOBHIO 3aJadd, MCCICAOBATH IIOJYYEHHOE pEIICHHE U OLCHUBATH
MIPaBIONOAO0HOCTh PE3YIHTATOB; YMEHHE MOJICIUPOBATh PEAbHBIC CHTYallMM HAa SI3BIKE Ma-
TEMAaTUKH; COCTABJIATh BBIPAKCHUS, YPABHEHHSI, HEPABEHCTBA U MX CHCTEMBI IO YCIOBHIO 33/1a4H,
HCCIIeIOBAaTh IOCTPOCHHBIE MOJIENHM C MCIONB30BAHWEM ammapaTa aiaredpbl, HHTEpPIPETUPOBATE
TIOJIy9€HHBIN PEe3yIbTaT

YMeHne OmnepupoBaTh MOHATHAMH: CpenHee apu(MeThdecKkoe, MeanaHa, HAauOOJbIIee WU
HaMMEHBIIIee 3HAYCHNUS, pa3Max, AUCIIEPCH, CTAaHIAPTHOE OTKJIIOHEHHE YHUCIIOBOr0 Habopa; yMeHHE
W3BJIEKAaTh, WHTEPIPETHPOBATh WH(POPMAIHIO, NPEACTaBICHHYI0 B TaOnuax, Ha OUarpamMMax,
rpadukax, OTpakaloulylo CBOWCTBA PealbHBIX IIPOLIECCOB U SBJICHHUI; IPEICTABIATE HH(POPMAIIIO
C TIOMOIIBIO TAaONMUI] W JHWarpaMM; HMCCIEAOBATH CTaTUCTUYECKHE NaHHBIE, B TOM YHCIE C
MPUMEHEHHEM TpaUyeckux METONOB M DJICKTPOHHBIX CPENCTB; TpaUUecKH HCCIEIOBAThH
COBMECTHBIE HAOJIOICHISI C TIOMOIIBIO THarpaMM pacCcerBaHMs U IMHEHHOM perpeccuu

VYMeHHe OHepUpoBaTh MOHATHAMH: CIy4alHBIA OIBIT M CIy4ailHOe COOBITHE, BEpPOSTHOCTD
CITy4aifHOTO COOBITHSI, yMEHHE BBIYUCIISTH BEPOSITHOCTD C HCIIOIB30BAHHEM rpa)iIeCKIX METO/I0B;
MPUMEHSTh (HOPMYJIBI CIOKEHHS U YMHOXXEHHS BEPOSATHOCTEH, (HOPMYIly MOIHONW BEPOSTHOCTH,
dbopmyny beprymim, komOMHAaTOpHBIE (DAaKTBI M (POPMYJIBI; OIIEHWBATH BEPOSTHOCTH PEAbHBIX
COOBITHIA; yMEHHE OIEPUPOBATH MOHITUSIMU: CITy4aiiHasi BeIMYMHA, PACIpe/IeIeHUE BEPOSITHOCTEH,
MaTEMaTHYECKOE OXKHIAHUE, MUCICPCHUs] U CTAHIAPTHOE OTKIOHEHHE CIyYailHOW BEIHUYHHBI,
GYHKIMH  pacrpesiesieHHss W IUIOTHOCTH PAaBHOMEPHOTO, II0KA3aTeIbHOrO W HOPMAJIbHOTO
pacrpe/eeHuii; yMEHHE UCIIONb30BaTh CBOWCTBA N3YyYCHHBIX PACIIPECICHHUN ISl PEIICHUS 3a/1a4;
3HAKOMCTBO C TIOHSTHSIMHU: 3aKOH OOJBIINX YKCEI, METO/bI BHIOOPOYHBIX HUCCIICIOBAHHN; YMEHHUE
MPUBOANTD TPUMEPhI MPOSBICHHUSI 3aKOHA OONBINIUX YHCEN B MPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSIX; YMEHUE OMEPHPOBATH MOHATHUAMHU: COUSTAHHE, IEPECTAHOBKA, YUCIO COYCTAHU I, YUCIIO
MepecTaHOBOK; OMHOM HBIOTOHA; YMEHUE TPUMECHSTH KOMOWHATOPHEIE (DaKTHl H PACCYKACHUS LIS
pemIeHus 3a1a4; OLCHUBAThH BEPOSTHOCTH PEATBHBIX COOBITHIN; COCTABIATH BEPOSTHOCTHYIO MOZIEIH
Y MHTCPIPETUPOBATH MONTYYCHHBIA Pe3yIbTaT

YMeHue onepupoBaTh MOHATHAMHU: TOYKA, MpsAMasi, MIOCKOCTb, MPOCTPAHCTBO, OTPE30K, JIyd,
BEJIMYMHA YIJIa, IJIOCKUH yrojl, ABYIPaHHBIA YToJl, TpEXTpaHHbII yroy, CKpelMBaIOIIKecs MpsMBbIE,
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napaJuIeJIbHOCTh U NMEPICHAUKYIAPHOCTD MPAMBIX U HHOCKOCTCP'I, yroia MExay npssMbIMU, YTOJI
MEXKIAY HpHMOﬁ 1 IIJIOCKOCTBIO, YI'OJI MEKAY IMIIOCKOCTAMHU, PACCTOSIHUC OT TOYKU O IJIOCKOCTH,
pacCTosdHrue MEXKAY NPSAMBIMU, PACCTOAHHUE MEXKAY IUIOCKOCTAMH; YMCEHUC HCIIOJIb30BAThH IIPpU
peIIeHUN 3a1a4 HU3Y4YCHHBIC q)aKTI)I U TCOPEMbI IIIAHUMCTPHUHU; YMCHUC OLICHHBATHb pPa3sMEpPhbl
00BEKTOB OKpYJKaromero Mupa; CTpouTb MaTeMaTUYCCKUE MOACIN C MMOMOLIBIO M'COMETPUUICCKUX
TOHSATHUMN U BCJIMYUH, PCIIATh CBA3aHHBIC C HUMH IMPAKTUYCCKNUE 3aJa91
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YMeHue omnepupoBaTh MOHSATHAMHU: IUTOHIANb (UTYpel, 00BEM (QUIYpHl, MHOTOTPaHHUK,
IPaBUIBHBII MHOTOTpaHHMK, CEUEHNE MHOTOI'PAaHHUKA, Ky0, Tapajulenenunes, Npu3Ma, upamMuia,
¢urypa U MOBEPXHOCTh BpAIIEHUS, LIUIMHIAP, KOHYC, map, cdepa, miomans chepsl, MIIOHATL
MOBEPXHOCTH MUPAaMHJIBI, MpPU3MBI, KOHyca, NWIMHApA, O00BEM KyOa, HPSIMOYTOIBHOTO
napajieNienuIea, MupaMuibl, NMPU3MBI, LWIMHApPA, KOHYyCa, LIapa, pa3sBEPTKA MOBEPXHOCTH,
CEUCHHs KOHYCa U IWIMHIPA, MapajlIelIbHbIC OCH UJIN OCHOBAHWMIO, CEYCHHE IIapa, IJIOCKOCTH,
Kacaromascs cepbl, IUINHIpPA, KOHYCa; YMEHHE CTPOUTh CEUCHNE MHOTOTpaHHHUKA, H300paxaTh
MHOTOTPaHHUKH, (PUTYpBl M TOBEPXHOCTH BpAILEHHS, WX CCUCHHUS, B TOM YHCJIE C ITOMOIIBIO
JNIEKTPOHHBIX CPEJCTB; YMEHHE MPHUMEHATH CBOMCTBA T€OMETPHUECKUX (UTYp, CAMOCTOSTECIBHO
(hOpMyITHPOBATH ONPENEICHNUS H3Y9aeMbIX (PUTYP, BBIABUIATh TUIIOTE3bI O CBOMCTBAX U NMPHU3HAKAX
TeOMETPUYECKUX (PUTyp, 0O0CHOBBIBATH HIIH OIIPOBEPraTh UX; YMEHHUE IIPOBOJUTH KIIACCHU(UKAIINIO
(uUryp o pazIuYHBEIM IPU3HAKAM, BBIIOIHITH HEOOXOAMMBIE JOMOIHHUTENbHBIE OCTPOCHUS
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YMeHHe oOmnepupoBaTh IOHATHSIMHU: [BHXKEHHE B MPOCTPAHCTBE, [apajulelibHBIA IEpeHoc,
CUMMETpHsI Ha IIOCKOCTH W B MPOCTPAHCTBE, MOBOPOT, Mpeodpa3zoBaHue Moao0us, mogo0HbIe
(GUrypsl; yMeHHE pacrio3HaBaTh PaBHbIC U MOJOOHbBIE (GUTYPhI, B TOM YUCIIE B IIPUPOJIE, HCKYCCTBE,
ApXUTEKType; HCIIOJIb30BaTh T'E€OMETPHUYECKUE OTHOIICHHS MPHU PELICHHH 33Ja4; HaXOIUTh
reOMETPUYECKHE BEeMYMHBI (JUIMHA, Yroj, IUIOMIab, 00BEM) MpU PELICHUH 3a7ad U3 JPYTUX
y4eOHBIX MPEIMETOB M W3 PEAbHOW JKH3HU; YMEHHE BBIYUCISTH EOMETPUYECKHE BEIUYHHBI
(mmuHA, yronm, Imomaab, oO0BEM, IUIOMIAJh IOBEPXHOCTH), HCIIOJNB3YS  H3y4YCHHBIE
(G OpMYIIBI M METOIBI, B TOM YHCJIE: ILUIOMIA/b TOBEPXHOCTH MUPAMHUIBL, TIPU3MBI, KOHYCA, IIWIHHPA,
wIommab cdepsl; 006EM Kyda, MPSIMOYTOIBHOTO MapajUIeNieue/a, THPaMU/IbL, TPH3MBI, [IIHHIPA,
KOHYCa, IIapa; YMEHHE HaXOJIUTh OTHOIIEHHE 00hEMOB MTOJOOHBIX PUTYp
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YMeHne oneprpoBaTh HMOHSATHSAMH: IPSIMOYTOJIBHAs CHCTEMa KOOPIMHAT, BEKTOp, KOOPAWHATHI
TOYKH, KOOPAWHATHI BEKTOpa, CyMMa BEKTOPOB, IPOHM3BENCHUE BEKTOpPAa Ha YHCIO, Pa3lIOKCHUE
BEKTOpa 10 0a3ucy, CKaISIPHOE IPON3BEACHUE, BEKTOPHOE MTPOU3BEICHHUE, YTOI MEKIY BEKTOPAMU;
YMEHHUE HCIIOIh30BaTh BEKTOPHBIA W KOOPAMHATHBIN METOA ISl PEIICHUS TeOMETPHIECKUX 3a1ad
1 3a/1a4 JPYTUX YIeOHBIX MTPEAMETOB
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YMeHue BHIOMpATh NOAXOMALIMA METOH [UIA peIIeHHs 3afayd; IOHMNMAaHWe 3HAYMMOCTH
MaTeMaTUKU B HW3YYEHUU MNPUPOIHBIX U OOILECTBEHHBIX IMPOLIECCOB M SBJICHUM; YyMEHHE
pacro3HaBaTh IPOSIBIIEHUE 3aKOHOB MaTEMaTHUKH B HCKYCCTBE, YMEHHE HPUBOAUTH IPUMEPSI
MaTEMATUYECKUX OTKPBITHI POCCUHCKON 1 MUPOBOM MAaTEMAaTUYECKON HAYKH

INEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, TIPOBEPAEMBbIX HA EI'D 110 MATEMATHUKE




Kox

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUN

1 Uwcna ¥ BEIYUCICHUS
1.1 |HatypanbHsie u nienbie urcia. [I[pru3Haku AeTUMOCTH TEIbIX YHCEIT
12 Panmonansubie yrcna. OOBIKHOBEHHBIC U JCCATHYHBIC IPOOH, MPOLEHTHI, OECKOHEUHBIC MEPHOANICCKUE
' Jpodu
ApudmeTndeckuii KOpeHb HaTypajbHOM cTeneHu. JleficTBus ¢ apupMeTHUYECKUMU KOPHSIMHU HaTypalbHOMN
13 CTENeHH
1.4 |Crenens ¢ nensiM nokaszarenaeM. CTeNeHb ¢ palliOHAIBHBIM MoKa3aTesneM. CBOHCTBA CTENEHH
CuHyc, KOCMHYC W TaHT€HC YHCIOBOTO apryMmMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaH['€HC YHCIIOBOTO
15 apryMeHTa
1.6 |Jlorapu¢m uncna. JlecITUIHBIC U HATYpaIbHBIE JIOTapH (MBI
HelicTButensHple uncna. Apudmernueckrue onepanuy ¢ ACHCTBUTENBHBIMH uyucIaMHy. [IpuOnmxEHHBIC
L7 BBIUKCJICHUS, TIPABUJIA OKPYTJICHUS, TPUKUIKA M OLICHKA PE3yJIbTaTa BHIYHCIICHHIA
1.8 |IIpeoOpa3oBaHue BhIpasKEHHIA
1.9 |KommekcHble yncia
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 |Uenble u qpoOHO-paiiOHATLHBIE YPABHEHUS
2.2 |UppauuonanbHble ypaBHEHUS
2.3 | TpuroHoMeTpuyeckue ypaBHEHUS
2.4  |Iloka3arenbHbIe U JJOrapu(pMUIECKIE YPaBHEHHSI
2.5 |Lensie n npoGHO-paIIOHATBHEIC HEPABCHCTBA
2.6 |HppanuonanbHble HEpaBeHCTBA
2.7 |Iloka3zarenbHbIE U TorapuMUIECKE HEPABEHCTBA
2.8 | TpuroHoMmerpuyeckue HEpaBeHCTBa
2.9 | Cucrembl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 |VYpaBHeHus, HEpaBEHCTBA U CUCTEMBI C IIapaMeTpaMu
2.11 |[Marpuia cucteMsl JUHEUHBIX ypaBHeHU. OnpenennTesb MaTpULbl
3 Oyaxnmy 1 rpapuxu
31 Oyukys, crocodbl 3amanus Gynkiuu. [paduk ¢yHknmu. B3aumbao oOpatHble (yHKIMH. YETHBIE H
' HeuérHble GyHKIMH. [leproauueckue QyHKIUU
OO0nacTp oOIpeneNieHuss HW MHOXECTBO 3HaueHWd QyHkumd. Hymum  ynkmum.  TIpomexyTkn
3.2 |3HakomocrostHCTBA. IIpOMEXYTKH MOHOTOHHOCTH (YHKIWHA. MakCHMyMBI ¥ MHHUMYMBI (DYHKIHH.
Hanbonpmiee 1 HanmMeHbIee 3HaYeHNe QYHKINH Ha TPOMEKYTKE
Crernennast pyHKIHUS ¢ HaTYpaIbHBIM U IIENBIM TOKazaTeneM. EE coiicTBa u rpaduk. CBoiicTBa u rpadux
33 KOpHSI N-0i CTEeTIeHH
3.4 | Tpuronomerpuueckue pyHKINHU, UX CBOHCTBA U TpadUKH
3.5 |Iloka3zarenpHas u norapudpmudeckas GYHKIIH, HX CBOMCTBA U TpaduKu
3.6 |Touxu pa3psiBa. AcumMnToTs rpadukoB GyHknuii. CBoricTBa QYHKINHA, HEIPEPBIBHBIX HA OTPE3KE
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHMs MOCIEA0BATEILHOCTER
3.8 | Apudmernyeckas u reoMeTpruecKas mporpeccun. GopMyia cI0KHBIX IPOIIEHTOB
4 Hauana matemMaTidecKoro aHammsa
4.1 |IIpowsBoanas pyHKIpH. [TpoH3BOIHBIC 3JIEMEHTAPHBIX (DYHKITHIHA
[IpuMmeHeHMe MPOU3BOAHON K MCCICHAOBAHMIO (DYHKIUA Ha MOHOTOHHOCTBH M 3KCTpeMyMbl. HaxokneHue
4.2 HanOOJIBIIEr0 ¥ HANMEHBIIIETO 3HAYeHNsI (DYHKIIUH Ha OTPE3Ke
4.3 |IlepBooOpasnas. UuaTterpan
5 MHokecTBa U JIOTHKA
5.1 MHoxecTBO, onepaliiy HaJ MHOXecTBaMu. J{uarpammel Ditiepa — Benna




Kon IIpoBepsiemMblii 3JIeMEHT COJIePKAHUSA

5.2 Jloruka

6 BeposiTHOCTB 1 cTaTHCTHKA

6.1 OmnmcaTenpHast CTaTUCTHKA

6.2 |BepostHOCTH

6.3 |Kombunaropuka

7 I'eomerpus

7.1 |®urypsl Ha IOCKOCTH

7.2 |IIpsiMble U NJIOCKOCTU B IIPOCTPAHCTBE

7.3 | MHororpaHHUKU

7.4 Tena ¥ MOBEPXHOCTH BpAIICHUS

7.5 |KoopauHaTsl ¥ BEKTOPEI

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJBI U151 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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