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INOACHUTEJIBHASA 3AIINCKA

Y4eOHsblil Kypc «Anredpa U Hayana MaTeMaTUYECKOTO aHallM3a» SBISETCS OJHUM W3
HanOoJiee 3HAYMMBIX B MPOTpaMMe CpeaHero oOmerooOpa3oBaHus, IMOCKOIBKY, C OJHOMN
CTOPOHBI, OH O0ecCHe4YnBaeT WHCTPYMEHTAIbHYIO 0a3y NJs M3yueHHUs BCEX €CTECTBEHHO-
HAYYHBIX KypCOB, a C APYroi CTOPOHBI, (POPMHUPYET JOrHYECcKOe M a0CTPAKTHOE MBIIIICHUE
oOydaromuxcsi Ha ypoBHE, HEOOXOAMMOM il OCBOCHUS HMH(OPMATHUKH, OOIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH M JPYIMX JHCHMIUIMH. B pamkax paHHOro ydeOHOTO Kypca
oOydaroluecsi OBJIAJICBAIOT YHHMBEPCATbHBIM SI3BIKOM COBPEMEHHOW HayKH, KOTOpas
dbopMyIIMpyeT CBOM JOCTHKECHHS B MaTeMaTHIecKoil (popme.

VY4eOHsIil Kypc anreOpbl U Hayall MaTeMaTHYeCKOTro aHajIn3a 3aKJIabIBaeT OCHOBY IS
YCIICIIIHOTO OBJAJICHUsI 3aKOHAMHU (HU3UKH, XUMHH, OWOJIOTUH, TMOHMMAHHUS OCHOBHBIX
TEHJCHIIUNA Pa3BUTHSI SKOHOMUKH U OOIECTBEHHOW >KM3HH, MO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IIM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTUSIX, YBEPEHHO HCIIOJIB30BaTh MX IS
nanbHenIero oOpa3oBaHMsT M B TOBCEIHEBHON >kM3HH. B TO ke Bpems oBiajeHHe
aOCTpPaKTHBIMA M JIOTUYECKH CTPOTHMH KOHCTPYKIHUSAMH anreOpsl M MaTeMaTU4ecKOoro
aHaJlM3a pa3BUBAaeT yMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTHHHOCTbD,
JIOKa3bIBaTh YTBEPKACHUS C TIOMOIIBIO MHAYKIIUH B pacCyXIaTh IeAyKTUBHO, UCTIONb30BaTh
00001IeHe U KOHKpETH3aIuio, abCcTparupoBaHue M aHajJoruio, GOpMUpPYET KpPeaTUBHOE U
KPUTUYECKOE MBIIIJICHHUE.

B xone m3yuenus yuebHOro Kypca «Anredpa W Hadajga MaTeMaTHUYECKOrO aHAIIA3a»
o0yyJaromuecs: MoJydaloT HOBBIA OIBIT PEHICHUS MPHUKIATHBIX 337ad, CaMOCTOSTEIBHOTO
MOCTPOCHUSI MaTeMaTUYECKHX MOJENel peanbHbIX CUTyallUil, HHTEPIPETalun MOTYYSHHbIX
pelIeHHid, 3HAaKOMATCS C MIPUMEPAMU MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH B MPHUPOJE, HayKe
U UCKYCCTBE, C BBIJAIOLIMMUCS MAaTEMaTHYECKIMH OTKPBITUSIMU U X aBTOPaMHU.

VY4eOHbIil Kypc 007amaeT 3HAUYMTENBHBIM BOCHHMTATENBHBIM MOTEHIIMAIOM, KOTOPBIH
peanuzyeTcs Kak yepe3 y4eOHbIM Marepual, cnocoOCTBYIOMIMM (OPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHUs, Tak M yepe3 cHenudpuky ydueOHOW JeATeNbHOCTH, TpeOyromei
NPOAODKUTEIHHON KOHIIGHTpPAIllMM BHHMAHUSA, CaMOCTOSITENIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJYYCHHBINA Pe3yJbTaT.

B ocHoBe MeTonuku oOydeHus anredpe U HayalaM MaTEeMaTHYeCKOTO aHallnu3a JIEKUT
JeSITeTbHOCTHBIM MPUHIUI 00Y4YEHUSI.

B crpykrype yuebHOro kypca «Anredpa M Hadajlla MaTeMaTHYE€CKOTO aHAIIA3a»
BBIJICJIEHBI CIIENYIOIIUE COJEePKATEIbHO-METOMUECKNEe JHHUU: «Uuciaa M BBIYUCICHHSY,
«Dynkuuun u rpadukm», «YpaBHEHHS U HepaBeHCTBa», «Hawama MaremaTHueckoro
aHanmm3a», «MHOXKECTBa W JIOTHKa». Bce OCHOBHBIE cONEp)KaTeIbHO-METOANYECKUE JTHHUU
U3y4YaloTCs Ha MPOTSHKEHUU JIBYX JIET 00y4eHHs Ha YPOBHE CpeqHero obmiero oOpa3zoBaHUs,
€CTeCTBEHHO JIOTIOJIHSAS JPYr Jpyra M TIOCTEIIEHHO HACHINAsACh HOBBIMH TEMaMH U
pa3nenamu. JlaHHBIIM y4eOHBIN Kypc SIBISETCS WHTETPaTHBHBIM, MOCKOJIBKY OOBEAMHSET B
cebe cozaepkaHMEe HECKOJIBKMX MAaTeMaTWYeCKHX TUCIMIUIMH, TaKuX Kak anredpa,
TPUTOHOMETpPHUS, MaTeMaTUYECKUIl aHaiu3, TEOPUS MHOXKECTB, MaTeMaTHdeckas JIOTUKa U
npyrue. Ilo wmepe Toro xkak oOydaromipecs OBJaneBalOT Bc€ Oonee  MIMPOKUM
MaTeMaTUYECKUM aliapaTroM, y HUX IMOCJIeI0BaTeNbHO (GOPMUPYETCS U COBEPIICHCTBYETCS
YMEHHE CTPOWTh MAaTEeMaTHYECKyI0 MOJIENb pEalbHOW CHUTYallH, NPUMEHSATh 3HAHWUS,
MOJyuYeHHbIE TpPU HM3yYeHUH y4eOHOro Kypca, [IJIs pElIeHUs CaMOCTOATEIbHO
c(hOpMYyJIUPOBAHHON MaTEeMAaTUYCCKOM 3a/1a4M, a 3aTeM HHTEPIIPETUPOBATH CBOW OTBET.

CopepxarenpHo-MeTONMYeCcKass JMHUSA «Yucna W BBIYUCICHUS»  3aBEpIIacT
(opMHpOBaHNE HABBIKOB MCIIOJIB30BAHMS JCHCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO HA4aTo Ha



ypOBHE OCHOBHOTO 00111er0 00pazoBanusi. Ha ypoBHe cpennero o0miero oo6pa3soBanus oco0oe
BHUMAaHUE yaemseTcss (OpMUPOBAHUIO HABBIKOB PAIlMOHATBLHBIX BBIYMCICHUH, BKIIFOUAONTIX
B ce0sl MCMOJNb30BAaHME pAa3IMYHBIX (OpM 3aluCH 4YHCla, YMEHHUE JeaTh NPUKUIKY,
BBITIOJHATh MPUOIMKEHHBIC BBIYUCIICHUS, OIICHWBATH YHCIIOBBIC BBIpAXCHHs, paboTaTh ¢
MaTeMaTUYECKUMU KOHCTAHTaMH. 3HAaKOMbIE OOYYalOUIMMCS MHOKECTBA HaTypalbHbIX,
LEJIbIX, PALMOHATBHBIX U IEVCTBUTEIBHBIX YHCEN JOMOIHIAOTCS MHOKECTBOM KOMIIJIEKCHBIX
yrcell. B kaXk/10M U3 3THX MHOXKECTB PacCMAaTPUBAIOTCS CBOMCTBEHHBIC €My CIielU(pUIecKIe
3a/la4d U OIEpalMM: JACIICHHE HAIENIO, OINEPUPOBAaHUE OCTATKAMU HAa MHOXECTBE LIEJIbIX
yucell, 0COObIe CBOMCTBA pAIMOHAIBHBIX M HPPAIMOHANBHBIX YHCeN, apupMeTH4ecKue
omnepaunuy, a TaKXKe U3BJICYEHUE KOPHS HATYypAJIbHOW CTENEHH HA MHOKECTBE KOMIUJIEKCHBIX
yucen. braromaps mnocienoBaTeNbHOMY pPACIIMPEHUIO Kpyra HMCHOJIb3YEMbBIX 4YHUCEN H
3HAKOMCTBY C BO3MOXHOCTAMHM HX TPUMEHEHUS JUIsl pEIICHHS pa3IM4HbIX 3a/1a4
dbopMupyeTcs npeAcTaBIeHUE O €IMHCTBE MAaTeMaTUKHU KaK HayKd M €€ poJii B TIOCTPOCHUU
MoJIeNiell pealbHOTO MUPA, ITUPOKO UCTIONB3YIOTCS 0000IIEeHIE U KOHKPETH3AIIHA.

Jluaust «YpaBHEHHS U HEPABEHCTBa» peau3yeTcs Ha MPOTSHKEHUU BCEro 0Oy4YeHHs Ha
YpOBHE cpeaHero ooumiero oOpa3oBaHMs, MOCKOIbKY B KaxaoM pasaene [Iporpammbl
NPEeIyCMOTPEHO pelIeHHe COOTBETCTBYIOIIUX 3agady. B pesynbrare oOyuwaromuecs
OBJIQJICBAIOT  PA3JIMYHBIMK  METOJIAMH  PEUIEHUS  PALMOHAIBHBIX, HWPPALUOHAIBHBIX,
MOKA3aTENbHBIX, JIOTAPU(PMUUECKUX WU TPUTOHOMETPUYECKHX YpaBHEHW, HEPaBEHCTB U
CHCTEM, a TaKXKe 3a/Jad, coaepkaumx napaMerpbl. [loaydeHHbIE YMEHHS MIHPOKO
UCTIONB3YIOTCS TPU HCCIEAOBAaHUU (PYHKIMI C TOMOIIBI0 TPOU3BOAHOW, NMPHU PEIICHUU
OPUKIAJAHBIX 3a7a4 W 3a7a4 Ha HaXO0XJACHUE HauOONBIIMX M HAUMEHBIIMX 3HAYCHUU
dbynknun. JlanHas coaepskaTellbHas JIMHUS BKIIOYaeT B ce0s Takxke (OpMHUpPOBaHHE YMEHUN
BBITIOJHATH PacuéThl Mo GopMyliaM, peoOpa3oBaHUS PAMOHAIBHBIX, UPPAIMOHAIBHBIX U
TPUTOHOMETPUYECKUX BBIPDAKEHHM, a TakKe BBIPAXKEHUN, COAEpPKAIIUX CTENEHU W
norapudmsl. braronaps u3yueHuto anreOpandeckoro mMarepuana MpOMCXOAHT JalbHenIIee
pa3BUTHE AITOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIIICHUS oOydaromuxcs, (GpopMHUpPYIOTCS
HABBIKU JICTYKTUBHBIX PAaCCYXJICHUN, pabOTHl ¢ CUMBOJIBHBIMU (OpMaMu, TPEJCTABICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJIE PaBEHCTB M HepaBeHCTB. AnreOpa mpejiaraert
3¢ (eKTHBHBIE MHCTPYMEHTHI JUIsI PEIICHUs MPAKTHUSCKUX M €CTECTBCHHO-HAYYHBIX 3aj1ad,
HarJIAIHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKA HAYKH.

CopepxarenpHO-MeTOoIUYeCKast THHUS « DYHKITH U TpaUKu» TECHO MEePEIUIeTaeTCs C
OpYyTMMH  JIMHUSIMH ~ y4eOHOrO  Kypca, TIIOCKOJBKY B KAaKOM-TO CMbICIe 3a7aér
[IOCJIEIOBATEIbHOCTh M3Yy4YEHMS Marepuayia. VI3ydeHHe CTENeHHOW, II0Ka3aTeNIbHOM,
gorapupMUUECKOil UM TPUTOHOMETPUYECKUX (PYHKIMHA, UX CBONCTB H Trpadukos,
UCTIONB30BaHUe (QYHKITUH JUIsl PEIICHUsS 33a7a4 U3 JPYruX Y4eOHBIX MPEIMETOB U peaabHOU
JKU3HHM TECHO CBSA3aHO KaK C MAaT€MaTUYECKHM aHaJu30M, TaK U C PEHICHUEM YpaBHEHUH U
HepaBeHCTB. [Ipu 3ToM OobIIOe BHUMAHUE ynaenseTcss (POPMUPOBAHHUIO YMEHUS BBIPAXKATh
dbopMynaMu 3aBUCUMOCTH MEXKJY Ppa3IUYHBIMH BETUYMHAMHU, HCCIEAOBATh MONyUYEHHBIE
GYHKIMK, CTPOUTh WX rpaduku. Marepuan 3TOW CoJIepiKaTeIbHOW JIMHWUU HAICJICH Ha
pa3BUTHE YMEHUI U HAaBBIKOB, MO3BOJISIFOIINX BBIPAXKaTh 3aBUCUMOCTH MEKIy BEIMYMHAMU B
pasnuYHON  dopMe: aHAIUTHYECKOW, Tpaduyueckoil u crmoBecHOW. FEro wu3yueHue
CIOCOOCTBYET PA3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K OOOOIIEHUIO U
KOHKPETU3allMH, UCTI0JIb30BAHUIO AaHAJIOTUH.

ConepxarenpHass JuHUA «Hawama  matemaTMdeckoro  aHaiau3a»  MO3BOJSET
CYUIECTBEHHO PACIIMPUTh KPYT KaK MaTeMaTUYECKUX, TaK U MPUKIATHBIX 3a7a4, JOCTYMHBIX
oOydJaromumMmcsi, TaKk KaK y HHX TOSBISETCS BO3MOXHOCTb CTPOUTH TpapUKU CIIOXKHBIX
GYHKIUHN, OonpeneNsiTh MX HAWOONBIINE W HAWNMCHBIIWE 3HAYCHUSI, BBIYUCIATH IUIOMIAIN



duryp u 0OBEMBI TEN, HAXOOUTh CKOPOCTH U YCKOpeHMs mpoueccoB. J[laHHas
coJepKareNbHas JMHUS OTKPBHIBAET HOBBIE BO3MOXXHOCTH ITOCTPOSHHSI MaTEeMaTHYECKHX
MojeJIell peajbHbIX CUTYyaluii, TI03BOJISET HaX0AUTh HAWIydllee PelIeHue B MPHUKIAIHBIX, B
TOM YHCJI€ COIIMATbHO-YKOHOMUYECKHUX, 33jauaX. 3HAKOMCTBO C OCHOBAaMH MaTEeMaTUYeCKOTrO
aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (HOPMaJbHO-JIOTMYECKOTO M KPEaTUBHOTO
MBIIUIEHHSI, (POPMUPOBAHUIO YMEHUH paclo3HABaTh IMPOSBICHHUS 3aKOHOB MAaTEMAaTHKU B
HayKe, TeXHUKe M HcKyccTBe. OOydarommecs Y3HAIOT O BBIJAIONIMXCS pe3yJIbTaTax,
MOJTYYECHHBIX B XOJIE€ Pa3BUTHsI MaTEMAaTUKU KaK HAyKH, U 00 UX aBTOpax.

ConepkaTenbHO-MeTOANYECKasT JTHHUS «MHOXKECTBa M JIOTHKa» BKIIOYaeT B ceOs
9JIEMEHTHl TEOPHUH MHOXECTB M MaTeMaTHYeCKOH JIOTHKH. TeopeTHKO-MHOXKECTBEHHBIE
IPE/ICTaBIICHUS] TPOHMU3BIBAIOT BECh KYPC IIKOJIBHOM MaTeMaTHKH M IpeUlaraloT HauOolee
YHHUBEPCAJBHBIN S3BIK, OOBEAMHSIONINA BCE pa3fesibl MATEMAaTUKH U €€ MPHIOKEHHH, OHU
CBSI3BIBAIOT pa3HbIe MaTEMaTWYEeCKUE JUCHUIUIMHBI M WX TPWIOKEHHS B €IWHOE IIeJoe.
[TosTOMy Ba)XHO JaTh BO3MOKHOCTH OOYYaIOIIEMyCsl TOHUMATh TEOPETHKO-MHOKECTBEHHBIN
S3bIK COBPEMEHHOW MAaTeMaTHKH M HCIOJb30BaTh €ro Uil BBIPAKEHHS CBOMX MBICICH.
Jlpyrum BasKHBIM MIPU3HAKOM MaTEMaTHKH KaK HAyKd CIEAyeT NMPU3HATh CBOHCTBEHHYIO e
CTPOrOCTh  OOOCHOBAaHWH W  CJEJOBAaHWE ONPENCIEHHBIM IPAaBWIaM  MOCTPOCHHUS
JI0Ka3aTeNbCTB. 3HAKOMCTBO C JJIEMEHTAMH MaTeMaTHYECKOW JIOTMKH CIOCOOCTBYeT
Pa3BUTHIO JIOTMYECKOTO MBIIUICHUS] OOYyYarolIMXcs, TI03BOJSIET KM CTPOUTH CBOH
paccy)XIeHHs Ha OCHOBE JIOTMYECKHX MpaBHJ, (QOPMHUPYET HABBIKK KPUTHUYECKOTO
MBIIIICHUS.

B yueOHOM Kypce «Anrebpa W Hayajga MaTEeMaTHYECKOTO aHaJN3a» MPUCYTCTBYIOT
OCHOBBI ~MaTEMaTHYECKOTO  MOJEIMPOBAHMS, KOTOpPhIE MPU3BaHBI  CIOCOOCTBOBATH
(OpMHPOBAHUIO HABBIKOB TOCTPOCHUS MOJENEH peabHBIX CUTYalMid, UCCIECIOBAHUS ITUX
MoZeJIell C TOMOINBIO ammapaTa anreOpbl ¥ MaTeMaTH4ecKOro aHajiu3a, WHTePHpeTaluH
NOJYYECHHBIX pe3yJbTaToB. Takue 3alaHus BIUIETEHBI B KXKIBIA M3 Pa3leNIOB MPOrPaMMEI,
IIOCKOJIBKY BECh MaTepual ydeOHOro Kypca UIIMPOKO HCIONB3YeTCsl IS PeLIeHUs
OpUKIaNHBIX 3a7ad. [lpu pemieHnn peanbHBIX TMPAKTHUECKUX 3a1ad  oOydarommecs
Pa3BHBAIOT HAOIIOAATEILHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCA,
UCTIOJIb30BaTh AHAJIOTHIO, 0000IIaTh W KOHKPETHU3UPOBATH Mpodiemy. JledaTenbHOCTh IO
(GOpMUPOBaHUIO HABBIKOB PEIICHHS MPHUKIIATHBIX 3a/1a4 OPraHU3yeTCs B MPOLECCe M3YyUeHHS
BCEX TeM y4eOHOTO Kypca «Anredpa 1 Hayaja MaTeMaTHYeCKOTO aHAIHM3ay.

Ha n3yuenne yue6HOTO Kypca «Anredpa n Hayasa MaTeMaTHIECKOTO aHAIN3a
orBoguTcs 272 vaca: B 10 kiacce — 136 yacos (4 yaca B Henenmo), B 11 kinacce — 136 yacos (4
yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yucsia ¥ BbIYUCTICHUA

Pannonanehpie uyucna. OOBIKHOBEHHbIE M JIECATHYHbIE JApoOH, TIPOLEHTHI,
OeckoHeuHble nepuoauueckue ApoOu. IIpumenenue npobeil W MPOLEHTOB A pEIICHUs
IIPUKJIAJAHBIX 33124 U3 PA3JIUYHBIX OTPACIIE 3HAHUN U PEAIbHON KU3HH.

JleiicTBuTenbHbBIC Uncia. PaniMoHanpHble U HppallMOHAIbHBIE YHcia. ApudMeTHuecKue
OIEpALMH C ACUCTBUTEIBHBIMUA YUCIAMU. MOAYIIb NEUCTBUTEIBHOIO YUCIA U €r0 CBOMCTBA.
[TpubnuxE€HHBIE BBIYUCIEHMS, MpaBUIa OKPYIJICHMs, NPUKUIKA M OIEHKAa pe3yjbTara
BBIYMCIICHUMN.

Crenenp ¢ nensiM nokasatesnieM. buHom Herotona. Mcnonb3oBanue moaxonsuiei
(dopMBI 3anFicH AEWCTBUTEIBHBIX YMCET TS pEIICHHs MPAKTUYECKUX 3a7a4d U MPeICTaBICHUS
JaHHBIX.

Apudmernueckuii KOpeHb HATYpaJIbHON CTENIEHH U €Tr0 CBOICTBA.

Crenenp ¢ palMOHaIbHBIM ITOKA3aTelIeM U €€ CBOMCTBA, CTENEHb C JEHCTBUTEIBHBIM
IIOKa3aTeJIEM.

Jlorapudm uncna. CoiicTa gorapudma. JlecaTHuHbIE U HATypalbHbIE JIOTapU(MBI.

CuHycC, KOCHHYC, TAaHI'€HC, KOTAHT'€HC YUCIOBOI0 apryMeHTa. ApKCHHYC, apKKOCHHYC
Y apKTaHI'€HC YMCJIOBOTO apryMEHTA.

YpaBHeHHsI M HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHBbIE INpeoOpa3oBaHMsA. YpPaBHEHHE, KOPEHb YpPaBHEHMUS.
PaBHOCWIIBHBIE ypaBHEHUS U ypaBHEHUS-CIIeACTBUs. HepaBeHCTBO, pelieHre HEpaBEeHCTBA.

OCHOBHBIE METOJIbl DELIEHUs MLEIbIX U JPOOHO-pAllMOHATIBHBIX YpPaBHEHUH W
HEpaBeHCTB. MHOTOWIEHB! OT OJHOM NEPEMEHHOM. JleleHne MHOTOWIEHa Ha MHOTOYIEH C
octatkoM. Teopema be3y. MHorowiessl ¢ 1iensiMu koddduimentamu. Teopema Buera.

[Ipeo6pa3oBaHus YUCIOBBIX BBIPAXKEHHUM, COIEPIKALUX CTENIEHU U KOPHH.

HppauuonaneHele ypaBHeHHs. (OCHOBHBIE METOABI PpELICHHS HPPALUOHAIBHBIX
YPaBHEHUM.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHNUS [TOKA3aTEIbHBIX YPABHEHHH.

[Ipeo6pa3oBanue BbIpaKeHUH, COAEPIKALUX JIOTAPUPMBI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METO/AbI pELICHUs JIorapu(pMUUECKUX
YPaBHEHUM.

OcHoBHBIE TpUroHOMeTpuueckre ¢Gopmyibl. [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX
BBIpAKECHMI. PellleHre TpUroHoMeTpu4eCKUX YpaBHEHHM.

Pemenne cucrem JMHENHBIX ypaBHEHUH. Marpuua CHCTEMBI JTUHEWHBIX YpaBHEHHU.
Onpenenurens MaTpullbl 2X2, €ro reOMETPUYECKUN CMBICI U CBOMCTBA, BBIUMCICHHUE €rO
3HAUEHUs, NPUMEHEHHE OINPEACIUTEN U1 PEIICHUs CHCTEMBbl JMHEWHBIX YypaBHEHUM.
Pemenne npukiaaHbIxX 3a7ad ¢ IIOMOIIBI) CUCTEMBI JIMHEMHBIX YpaBHEHMU. lccienoBanue
IIOCTPOEHHOM MOJENN C IIOMOILBIO MAaTPUILL U ONPEACIIUTENIEH.

[TocTpoeHne MaTreMaTHYECKUX MOJIEIEH PEAIbHOM CUTYAlMK C IIOMOLIBIO YPaBHEHUN U
HepaBeHCTB. [IpuMeHeHne ypaBHEHMI M HEPABEHCTB K PELICHUIO MaTEMATUYECKUX 3a4ad U
3a]a4 U3 pa3IMYHBIX 00J1acTell HAYKU M peaibHOMN JKHU3HU.

DOyHKUMY U rpapuKku

Oynkius, cnocoOwl 3amanus (GyHKuu. B3zaumuo oOpatHble (QyHKImH. Kommosurms
bynkuuid. ['paduk Gyaknum. DnemMmeHTapHbIe TpeoOpa3zoBanHus rpadukoB PyHKITUH.



OO6nacte ompeneneHuss W MHOXECTBO 3HaueHUM ¢yHkuuu. Hymu Qynkuum.
[IpomexxyTku 3HaKomocTostHcTBA. YETHBIE M Heu€éTHRIe PyHKIMH. [lepuoanyeckue QyHKIHH.
[TpomexyTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl 1 MUHMUMYMBbI QyHKIuH. Hanbomnbiee
¥ HauMeHblIlee 3HaYeHNUs (PYHKIIMH Ha TIPOMEXKYTKE.

JluneliHast, KBajApaTW4yHas M  JOpOOHO-TMHENHHass  (QYHKUMU.  DJeMeHTapHoe
HCCIIeIOBaHHUE U TIOCTPOCHUE UX IPa(UKOB.

CreneHHas (pyHKLUS C HATypaJbHBIM U IIeJbIM TNOKa3areneM. EE cBoiicTBa u rpaduxk.
CoiicTBa U rpauk KOpHS N-0i CTENEHW KaK (YHKIUH OOpaTHOM CTETEHU C HATYypPaJbHBIM
MIOKa3aTEJIEM.

[lokazatenbHass u Jorapumuueckas (QYHKIMH, WX CBOWCTBA H  rpaduKu.
Hcnonb3oBanue rpaukoB GYHKUUH 1715 pellieHHs ypaBHEHHH.

Tpuronomerpuueckass OKpPYKHOCTb, ONpEACICHHE TPUTOHOMETPUYECKUX (PYHKIIUIA
YHCIIOBOTO apryMEHTA.

QOyHKIIMOHAIBHBIE 3aBHUCMMOCTH B pealibHBIX IMpoleccax M sBICHUsX. | paduxu
pEAIbHBIX 3aBUCHMOCTEH.

Havajia MaTeMaTH4YeCKOI0 aHAJIHM3a

[TocnenoBarenpHOCTH, croco0bl  3aJaHMs  IOCJIEA0BaTEIbHOCTEH. Meton
MaTeMaTU4eCKOM MHIYKIIMH. MOHOTOHHBIE U OIPAHUYEHHBIE [TOCIIEN0BATEIBLHOCTH. McTopus
BO3HMKHOBEHHS MaTeMaTHYECKOI0 aHaJIM3a KaK aHalIu3a O€CKOHEYHO MaJbIX.

Apudmernueckass W TreoMeTpHuecKas mporpeccuu. beckoHedHo — yObIBaromias
reomerpuueckass mporpeccus. Cymma OeCKOHEYHO  yOBbIBalolled TIeoMeTpUdYecKon
nporpeccu. JIMHEWHBIM W SKCHOHEHIMANbHBIM pocT. Ymcino e. dopmyiia CIIOXKHBIX
IpoLEHTOB. lcnonp3oBaHWe NPOrpeccUM Ui PELICHHs peajbHBIX 3a]ad IPUKIATHOIO
Xapakrepa.

HenpepbiBHble (yHKIMM M HX cBoifcTBa. Touyku pas3peiBa. ACHMNTOTHI I'paUKOB
¢ynkuumii. CBoicTBa (PYHKIMI HENPEPHIBHBIX Ha OTpe3Kke. MeToa MHTEpBaIOB JJISl PeIICHHS
HepaBeHCTB. [IprMeHeHne CBOWCTB HEMTPEPBIBHBIX (DYHKLUH IS peleHHs 3a1a4.

IlepBass u Bropas mpousBoxHble GyHKIMH. OnpeneneHne, TEOMETPHUSCKUN U
(u3uyeckuii cMbICI MPOU3BOJHOM. Y paBHEHUE KacaTelIbHON K rpaduKy QyHKIMH.

[IpousBonHbie 3neMeHTapHbIX (QyHKuMHA. IlpomsBogHass cyMMBl, HpPOU3BEIEHUS,
YaCTHOTO U KOMIIO3UIIMU (QYHKIHUH.

MHoXkecTBa M JIOTHKA

MHoxecTBO, OlepalMM HaJ MHOXECTBAMM M UX CBOWcTBA. Jlmarpammel Oinepa—
Benna. IIpuMeHeHHE TEOPETHKO-MHOKECTBEHHOIO ammapara Uil OIMCaHUS peabHBIX
IPOLIECCOB U SIBJICHUH, IPU PELLICHUHN 3a7a4 U3 IPYTUX Y4eOHbIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO  MAaTEMAaTH4YECKOTO  OOBEKTa,  CIEICTBHE,
JI0Ka3aTeNIbCTBO, PABHOCWIIBHBIE YPABHEHHS.

11 KVIACC

Yuciaa 1 BIYMCIEHHUS

Harypanpable u 1ienble yucna. [IpuMeHeHUe NMPU3HAKOB JCITUMOCTU IIENIBIX YHCEN,
HanOonpmui oommii aenurens (nanmee — HOJl) n HamMmenslnee oOmiee kpaTtHoe (mayee —
HOK), octraTkoB o Mmoay:to, anropurma EBkinaa uist perieHus 3a1a4 B LEIbIX YHCIax.

KoMmriekcHple umcna. AnreOpawdeckas W TpUTOHOMETpUYecKas (OpMbI 3amucu
KOMIUIGKCHOTO — 9Hclia. ApudMeTrhdeckue Onepanud ¢ KOMIUIGKCHBIMH — YHCJIaMH.
N300paskeHre KOMIUIEKCHBIX YUCENT Ha KOOPAMHATHOU mmockocTH. dopmyna Myaspa. Kopan



N-OM CTENEHM U3 KOMIUIEKCHOrO uucia. [IpuMeHeHHe KOMIIIEKCHBIX YHMCEN Ul PELICHHS
(GU3NUECKUX U TEOMETPUUYECKHX 3a/1a4.

YpaBHeHNns1 1 HEPaBEHCTBA

Cucrema M COBOKYIHOCTh YpaBHEHUII M HEpaBEHCTB. PaBHOCWIBbHBIE CHUCTEMBI M
CUCTEMBI-CIICJICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO0p KOpHEHl TPUTOHOMETPUUECKHX YPAaBHEHUH C IOMOILIBIO TPUTOHOMETPHUECKOMN
OKpPY>KHOCTH. PellieHne TpuroHoMeTpu4ecKkux HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHHS TOKA3aTEIbHBIX U JIOTapU()MUIECKUX HEPABEHCTB.

OcCHOBHBIE METOIBI PELICHUS] UPPALIMOHAIbHBIX HEPABEHCTB.

OcHOBHBIE  METOJbBl ~ PELICHUS] CUCTEM UM  COBOKYIIHOCTEH  palMOHAaJIbHBIX,
UppalMOHATIbHBIX, TOKA3aTEIbHBIX U JOTapUPMHUUECKUX YpaBHEHUH.

YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C ITapaMETPAMH.

[TpuMmeHeHne ypaBHEHMH, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMaTUYECKHX 3a/1ad U
3a/la4 W3 pa3lMyHBIX 00JIacTell HayKW M pEeaIbHOM KU3HU, MHTEpIpEeTalys IOJTYy4YEHHbIX
pE3yJIbTaTOB.

DyHKIUH U rpapuKu

I'padux komnozuuuu ¢pyHkuuit. ['eomerpuueckne o0pasbl ypaBHEHHH U HEPABEHCTB Ha
KOOPAMHATHOM IIOCKOCTH.

Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpadUKH.

I'paduueckue MeToabl pemieHus ypaBHEHHWH W HepaBeHCTB. ['paduueckue MeTobl
peleHus 3a1a4 ¢ napaMeTpamH.

Hcnonp3oBanue rpagukoB GpyHKIMHA TSI MCCIEJOBAHUS MPOIIECCOB M 3aBUCUMOCTEH,
KOTOpbl€ BO3HUKAIOT NPU PELIEHWH 337ad U3 JAPYrHMX Yy4eOHBIX NPEAMETOB M peabHON
JKU3HH.

Havana maTeMaTH4eCKOro aHaIu3a

[IpumeHeHne TPOU3BOMHONW K HCCIENOBaHUIO (YHKIMH HAa MOHOTOHHOCTH U
skcTpeMyMbl. HaxoxaeHue HauOoONbIIero W HAaWMEHbBIIET0 3HAYEHWH HenpepbIBHON
(GyHKIMHU Ha OTpE3Ke.

[TpuMmeHeHne MPOM3BOJHON JUIsl HAXOKIACHMS HAWIYy4YlIEro PEIIEHUs B NPUKIATHBIX
3a7a4yax, JUId ONpPEJENCHUs CKOPOCTH U YCKOPEHHMs IpOIecca, 3aJaHHOro (opMyJIoH WIu
rpaguKoMm.

[IepBooOpa3nas, OCHOBHOE CBOMCTBO NepBOOOPA3HBIX. [TepBooOpa3Hbie
35eMeHTapHbIX QyHKIMA. [IpaBuia HaxoXkAeHUS TepBOOOPa3HBIX.

HNurterpan. I'eomeTprYecKUil CMBICI HHTErpaja. BelunciaeHue OnpeaeséHHOro
uHTerpana no ¢popmyie Hetorona-JleiiOHuma.

[Ipumenenne wuHTErpana IS HAXOXKACHUS IUIOINAACH IUIOCKMX (Guryp u o0bEMOB
TEOMETPUUYECKUX TEIl.

[Ipumepsr peueHuin Qg depeHIraTbHbIX YPaBHEHUM. Maremarnueckoe
MOJICJIUPOBaHKE PeaIbHBIX MPOLECCOB ¢ MOMOIBIO AU hepeHInalIbHBIX YpaBHEHU.



IIJTAHUPYEMBIE PE3YJIBTATbI OCBOEHMA YHEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATDBI

1) rpa:kIaHCKOro BOCIMTAHUS:

c(OPMUPOBAHHOCTh TPAXKIAHCKON TO3WIMHM OOydJaromerocss Kak AakTHBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBa, MPECTaBIEHUE O MAaTEMAaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3NIMYHBIX CTPYKTYp, SBICHUH, MPOLEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOpBI, OIPOCHI U APYTOE), YMEHHE B3aUMOJICHCTBOBATH C COIIMATbHBIMH MHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKIIMSIMU U HA3HAUYCHUEM,;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMUPOBAHHOCTh ~ POCCHICKOW TPAXKTAHCKOW HJICHTHYHOCTH, YBAXKCHUS K
INpOLUIOMY M HACTOSLIEMY PpOCCHUHCKOM MaTEMaTUKH, LEHHOCTHOE OTHOILIEHHE K
JOCTMKEHHUSIM POCCHICKMX MAaTeMaTUKOB M POCCHUHCKOM MAaTeMaTUYECKOW  IIKOJIbI,
UCIIOJIb30BAaHUE ITUX JIOCTIKEHUH B IPYTUX HAyKaX, TEXHOIOTHSIX, chepax IKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

OCO3HAHWE JIyXOBHBIX IIEHHOCTEM pPOCCHUICKOTO Hapoja, Cc(HOpMUPOBAHHOCTh
HPaBCTBEHHOTO CO3HAHMS, OSTUYECKOTO TIOBEJICHUSA, CBSI3aHHOTO C TMPAKTUYECKUM
IMPUMEHEHUEM JIOCTHXKEHUI HAyKU U JIEATEIbHOCTBIO YUEHOTO, OCO3HAHUE JIUYHOIO BKJIAJa B
MIOCTPOCHUE YCTOMYMBOTO OYIYIIETO;

4) 3cTeTHYeCKOr0 BOCIMTAHUS:

ACTETUYECKOE  OTHOIIEHHE K MHpPY, BKJIIOYAas OCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/Jay, pELICHUH, pacCyKIeHUI, BOCIPUUMYHUBOCTH K
MaTEeMaTUYECKUM acTeKTaM Pa3IuYHbIX BUJIOB UCKYCCTBA;

5) pu3nveckoro BOCUTAHUSA:

c()OPMUPOBAHHOCTh YMEHHUS TPUMCHITh MaTeMaTHYEeCKUEe 3HAHUS B HWHTEpecax
3JI0pOBOT0O M 0€30MacHOro oOpasa >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO
(3m0poBOe TUTaHKE, COATTAHCUPOBAHHBINA PEKUM 3aHATUN U OTIBIXA, PETYJsipHas (U3HIeCcKas
aAKTUBHOCTD), PU3UUYECKOE COBEPIICHCTBOBAHUE MPH 3aHATUSX CIOPTHUBHO-03JOPOBUTEIHHOM
NeSATETbHOCTBIO;

6) TPy10BOr0 BOCIMTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAHHWE IEHHOCTU TPYAOIIOOMSI, HHTEPEC K Pa3TUIHBIM
chepam mpodecCHOHATbHOW  AESATEeTBbHOCTH, CBSI3aHHBIM C  MaTeMaTHMKoM U  eé
NPUJIOKEHUSIMH, YMEHUE COBEpIIAaTh OCO3HAHHBIM BBIOOp Oynymed mnpodeccun u
pearn30oBbIBaTh COOCTBEHHBIE JKM3HEHHBbIE IIJIaHBbl, TOTOBHOCTb M CIOCOOHOCTH K
MaTeMaTUYeCKOMY OOpa30BaHUIO M CaMOOOpPA30BAHHMIO HAa TMPOTSKEHUU BCEU KHU3HU,
FOTOBHOCTh K AKTHUBHOMY YYacTHIO B PELICHUM MPAKTUYECKHX 3a7a4 MAaTeMaTHYeCKOU
HaIpaBJICHHOCTH;

7) 3K0JIOTMYECKOTr0 BOCIIMTAHUS:

c()OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYpPbhI, IMOHUMAaHWE BIUSHUS COIHATHHO-
SKOHOMUYECKHUX MPOLIECCOB HAa COCTOSIHME MPUPOJHOM M COLMAIBHOW Cpelbl, OCO3HAHME
MI00ABbHOTO — XapaKTepa dJKOJOTMYECKHX MpoOJieM, OpUEHTAIlusi Ha TMPUMEHEHHE
MaTeMaTUYeCKUX 3HAaHUW JUId pelleHds 3aJad B OO0JAacTH OKpYXKalIled cpensbl,
TJIAHUPOBAHKE MOCTYIKOB U OI[EHKU UX BO3MOXHBIX MOCJIEICTBHUM JIJIs1 OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOT0 TO3HAHUS:



c(OpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAyKU M OOIIECTBEHHON NPAKTUKHU, MMOHMMAHHUE MaTeMaTHUYECKOM HayKu Kak
cepbl 4enoBEUECKOW NEeATENbHOCTH, JTanoB €€ Pa3BUTHS U 3HAYMMOCTH JUIS Pa3BUTUA
IMBWIN3AIMN, OBJAJCHUE SI3bIKOM MaTEMaTUKU U MaTEMaTHYECKOM KyJIbTYpOl Kak
CPEICTBOM IMO3HAHUS MHpPA, TOTOBHOCTh OCYIIECTBJISATH MPOEKTHYIO M HCCIEI0BATENBCKYIO
JeATEeIbHOCTh MHAUBUAYAIBHO U B TPYTIIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

Ilo3naBatenbHbIe YHHBepPcalbHbIe YueOHbIEe 1eHCTBUS

Ba3oBble 1oruyeckue geficTBUA:

BBISIBJISITh U XapaKTEpU30BaTh CYIIECTBEHHbIE NMPU3HAKKM MATEMaTHYECKHX OOBEKTOB,
NOHATHH, OTHOIIEHUH MEXAy MOHATHUAMM, (DOpPMYyIUpOBaTh OMNpPEENeHHUsT TOHSITHH,
yCTAQHABJIMBATh CYIIECTBEHHBIN TNpU3HAK KiIacCU(UKAIMK, OCHOBAHHS Ui 000OLIeHUS WU
CpaBHEHMsI, KpUTEPUH IPOBOIUMOI0 aHAJIN3a;

BOCTIPHHUMATh, (HOPMYIHPOBATH M MPEOOpPA30BBIBATh CYKICHUS: yTBEPAUTEIbHBIC H
OTpHLIATENIbHbIE, €TUHUYHBIE, YACTHBIE U O0IUE, YCIOBHBIE,

BBISIBIISITH MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUNs B (PaKTax,
JAHHBIX, HAOJNIONEHUAX M YTBEPXKICHMSX, MpeniaraTb KpUTEPUM JUISL  BBISBIECHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUMIA;

JieNaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U MHAYKTHUBHBIX
YMO3aK/IIOUEeHNH, YMO3aKIIIOUEHHUH 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITEIBHO J0Ka3aTEeNIbCTBA MATEMAaTHUECKUX YTBEPXKIECHUH (IIpsMBble
U OT NMPOTUBHOTO), BHICTPAUBATh apryMEHTAINIO, IPUBOJUTH MPUMEPHI U KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY>KJICHUS U BBIBOJIBI;

BbIOMpaTh crnoco0 pelieHus yuyeOHOM 3ajaud (CpaBHHMBATh HECKOJIBKO BapHAHTOB
peleHus, BbIOMpaTh HaubOosiee MOAXOIAIIMH C Y4ETOM CaMOCTOSITEIbHO BBIJECICHHBIX
KpUTEPUEB).

Ba3oBble ncciegoBaTebcKue 1eHCTBUA:

UCIIOJb30BaTh  BOINPOCHI  KaK  HMCCIIEJOBATEIbCKUNH  WHCTPYMEHT  IO3HAHWUS,
(dopMynIMpoBaTh BONPOCHI, (UKCUPYIOIIKME MPOTHUBOpeune, NpolieMy, YyCTaHABIUBATbh
MCKOMOE U JaHHOE€, POpPMHUPOBATh TMIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3MIIMIO, MHEHHUE;

IPOBOJUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, HCCIeIOBaHUEe I10
YCTQHOBJICHHIO OCOOCHHOCTEW MaTeMaTH4eCKOTO OOBEKTa, SBJICHUS, MPOIECcca, BBISIBICHUIO
3aBUCUMOCTEHN MeXly 00bEKTaMH, SIBICHUSMHU, IPOLIECCAMU;

CaMOCTOSITENILHO ~ (OPMYITUPOBAaThH OOOOMICHWSI ¥  BBIBOABI 1O  pe3yJbTaTam
NPOBEIEHHOTO HAOMIONEHUs, HCCIEI0BaHMs, OLEHHBATh JOCTOBEPHOCTh MOJIYYEHHBIX
pe3yIabTaTOB, BHIBOJIOB U 000OIICHMIA;

IPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE MPOLIECCA, & TAKKE BbIBUTATh MPEANOI0KEHHS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

PaGora ¢ undopmanmeii:

BBISIBIISITH 1€UIUTHI HH(DOPMAINH, JaHHBIX, HEOOXOJUMBIX Ul OTBETA Ha BOMPOC H
JUIsl PELIeHus 3a1a4H;

BBIOMpaTh MHGOPMAIMIO W3 MCTOYHUKOB pA3IMYHBIX THIIOB, aHAJIM3UPOBATH,
CHUCTEMaTU3UpPOBAaTh W HUHTEPNPETHPOBATh HHPOPMALMUIO pPA3IMYHbIX BUIOB U (HopM
IpEJICTaBICHHUS;

CTPYKTYpUpOBaTh HMH(OpMaIuio, TMpeIcTaBIATh €€ B  pPa3IUuHBIX  (QopMmax,
WJTIOCTPUPOBATh IpapUuecKy;



OLIEHUBAaTh HAAEKHOCTh MHGOPMAIMM IO CAMOCTOATENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KomMyHuKaTHBHBbIE YHHBepcaIbHbIe YUeOHbIe JelicTBUSA

Oo0wmenue:

BOCIIpUHHUMATL U (1)OpMy.HI/IpOBaTI> CYXKIACHUA B COOTBCTCTBUU C YCIIOBUAMH U LCIISIMU
o011eHus, ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUYKY 3PEHHs B YCTHBIX M IMHUCbMEHHBIX
TCKCTax, AaBaTb IIOSACHCHUA 110 XOAY PCIICHUA 3aJadd, KOMMCHTUPOBATH HOJIy‘ICHHI:IfI
pe3yibTar;

B X0 00CYKIIEHHS 33/1aBaTh BOIPOCHI TI0 CYIIECTBY 00CYKIaeMOii TeMBI, TPOOIEMBI,
pelaeMoil 3a1a4un, BHICKa3bIBATh UJEH, HALIEJICHHbIE HA IOUCK PELICHHS, COTTOCTABIATh CBOU
CY)KIEHHMsSI C CYXICHUSAMH JAPYTHX YYaCTHUKOB JUaJlora, OOHApYKMBAaTh pasziuuue MU
CXOJICTBO MO3MILINH, B KOPpEeKTHOU opme HopMyIupoBaTh pasHOIIacHs, CBOU BO3PAXKEHHUS;

MNPEACTABJIATh PE3YJIbTAThl PCUHICHUA 3a]la4r, SKCIICPUMEHTA, UCCICAOBAHUSA, IIPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C Yy4Y€TOM 3ajady Npe3eHTallUd U
0COOEHHOCTEHN ayJUTOPHH.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiicTBUS

Camoopranm3anus:

COCTABIIATH TUIAH, AJITOPUTM PEIICHHS 3a/1a4yM, BHIOMPATh CrOCO0 pemeHus ¢ y4EToM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh U KOPPEKTUPOBATh
BapHUaHTHI PEIICHUH ¢ yu€TOM HOBOM MH(pOpMAIIHK.

CaMOKOHTPOJIb, SMOIMOHAJIbHBI MHTEJJIEKT:

BJIAJCTh HABBIKAMU TI03HABATENbHOW pe(IeKCHH KaK OCO3HAHHS COBEPIIAEMBIX
NEHUCTBUM M MBICTUTENBHBIX MPOIECCOB, UX PE3ylbTaTOB, BIAAETh CHOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLECCa U pe3yJibTaTa pelIeHNs MaTeMaTHUeCKOH 3a1auu;

NPEeABUAECTh TPYJHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPH PEIICHUU 3aJa4H, BHOCUTh
KOPPEKTUBBI B JICSITEIIbBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWIECHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa IEIM U YCIOBUSIM, OOBSCHATH MPUUYUHBI
JMOCTHKEHHSI WU HEIOCTIKEHUS Pe3yJIbTaToB ACSITENbHOCTH, HaXOAWUTh OIIMOKY, TaBaTh
OLIEHKY NMPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeIbHOCTD:

MOHUMATh W WCIIOJIB30BAaTh MPEUMYINECTBA KOMAHIHOW W MHIUBUAYaTbHOU pPaOOTHI
IpU pelieHNH y4eOHBIX 3a/1ay, MPUHUMATH IEJIb COBMECTHOM NEATENbHOCTH, TUIAaHUPOBAThH
OpTaHU3aIMI0 COBMECTHOM pabOTHI, paclpeesiTh BUAbI padoT, TOTOBAPUBATHCS, OOCYKIATh
MPOIECC U PE3YNIbTAT paboThl, 0600111aTh MHEHHS HECKOJIBKUX JIFOJIEH;

y4acTBOBATh B IPYIIOBBIX (hopMax pabOTHI (0OCYKICHHsI, 0OMEH MHEHHM, «MO3TOBBIE
HITYPMBD» U HHBIE), BHIMOIHITH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JEHCTBHS C
JIPYTUMU YJIEHAaMHU KOMAaHJbl, OLICHMBATh KAa4€CTBO CBOEr0 BKJIaJa B OOIIMIA TPOIYKT IO
KpUTepusiM, chOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

INNPEJAMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kjacce oOydJaromuiics MOJYYHUT CICAYIONIUE MPEIMETHBIC
pe3yNbTaThl 110 OTAENIBHBIM TeMaM pabouel mporpaMMbl yaeOHOro Kypca «Anredpa 1 Havana
MaTeMaTUYECKOTO aHalu3ay:

Yuciia M BLIYHMCIICHHUS:



CBOOOJAHO  OMEpUpOBaTh MOHATHUAMM:  PAIMOHAIBHOE  YHCIIO, OEecKOHeYHas
nepuoInyeckasl ApoOb, MPOLEHTHI, UPPAMOHAIBHOE YHUCIIO, MHOXKECTBA PAIMOHAIBHBIX U
NEHCTBUTENBHBIX YHUCEN, MOAYJb IEHCTBUTENLHOTO YUCIIA;

NPUMEHATH JPOOW WM TPOICHTHI JUIS PEIICHHS MPHUKIATHBIX 33734 U3 PA3THIHBIX
OTpacJiel 3HaHUH U peaIbHON KU3HU;

MPUMEHSTh NMPUOIMKEHHBIC BBIUYMCICHUS, MIPAaBUia OKPYTJICHUS, MPUKUIKY U OIICHKY
pe3ynbTaTa BRIYUCIICHUH;

CBOOOJHO ONEpPUPOBATH NMOHATHEM: CTENEHb C IEJBIM I0Ka3aTeleM, HCIOJIb30BaTh
HNOJIXOAIIYI0 (pOopMy 3amucu JEHCTBUTENBHBIX YHCEN AJI PEIICHUs] MPaKTHUYEeCKUX 3a1ad U
MIPE/ICTABIICHUS] TAHHBIX;

CBOOOIHO OTEPUPOBATH MOHATHEM: apU(PMETUYECKUI KOPEHb HATYpPaJIbHOM CTETIECHU;

CBOOOJIHO OTIEPUPOBAThH MOHITHEM: CTENIEHB C PAIIMOHAIILHBIM MTOKa3aTelieM;

CBOOOZHO OMEpPUPOBATH MOHATHUSAMU: Jorapudm yucnia, AeCITUYHBICE W HATypaJibHbIC

J0TapuQMBI;

CBOOO/IHO OTIEpUpPOBAThH MOHATUSIMH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHTCHC YHCIIOBOTO
apryMeHTa;

ONIEpUPOBATh MOHATHAMH: AapPKCHUHYC, apKKOCHHYC ¥ AapKTaHT€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHNs1 1 HEPaBEeHCTBA:

CBOOOZHO  ONEpUpPOBaTh MMOHATUSAMM: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPaBHEHUS U YPABHEHUS-CIIEICTBHS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHSTh Pa3IMYHbIe METOIbl PEIICHHs] PALMOHAIBHBIX U JIPOOHO-pAIllMOHAIBHBIX
YpaBHEHUH, IPUMEHATh METO/I UHTEPBAJIOB JJIsl PELIEHUS] HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: MHOTOWIEH OT OJHOW NEPEMEHHOM, MHOTOUIEH C
HEeNbIMU KO3 PUIIeHTaMy, KOPHM MHOTOYJIEHa, MPUMEHSTHh JIeJIeHHEe MHOTOWJIeHa Ha
MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera nis pemenus 3anad;

CBOOOZHO OINEpUpPOBaTH TMOHATUSMHU: CHCTeMa JIMHEWHBIX ypaBHEHUH, MaTpulla,
ONpeAEIUTENIb MAaTPULBl 2 X 2 U €ro reOMETPUUYECKUH CMBICI, MCIOJIb30BaTh CBOMCTBA
ompenenauTesst 2 X 2 Juisl BBIYUCIEHUS €ro 3HAYCHHUS, NPUMEHITh OMNPEIEIUTENH s
pELIEHUsI CUCTEMBI JIMHENHBIX YPABHEHUM, MOJEINPOBATh PEAIBHBIE CUTYyallUd C ITOMOIIBIO
CHUCTEMBbI JIMHEWHBIX YPaBHEHUM, UCCIIEIOBATh MMOCTPOEHHBIE MOJEIHN C MOMOIIBI MAaTpPHUIL U
OIIPEJIEIUTENIEH, UHTEPIIPETUPOBATH ITOJTYYEHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JCHCTBHI ¢ KOPHSIMH sl MPE0oOpa30BaHUs BHIPAKEHUH;

BBITIOJIHATH TPEOOPA30BaHMS YHCIOBBIX BBIPAKEHUH, COJEp)KAIIUX CTETEeHU C
palMOHAIBHBIM [TOKa3aTelIeM;

UCTIOJIb30BaTh CBOWMCTBA JIOTapU(PMOB Ui TMpeoOpa3oBaHUs JIOTapu(PMUUECKUX
BBIPAYKCHHUII;

CBOOOZHO  ONEpPUPOBAaTH NOHATHUSMU: HPpPALMOHAIIBHBIE, IIOKa3aTelbHbIE U
ngorapuMuyecKkue ypaBHEHHS, HAaXOJUThb WX PEIHICHHS C TOMOIIBI0 PABHOCHUIBHBIX
NIEPEXO0B WIH OCYILECTBIISAS IPOBEPKY KOPHEM;

NPUMEHATH OCHOBHBIE TpHUTOHOMETpUuYeckue (opmyisl sl  mpeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAKEHUN;

CBOOOZHO OINEpPUPOBATh TMOHSATUEM: TPUTOHOMETPUYECKOE YypaBHEHHUE, MPUMEHSITh
HEoOX0IuMbIe (POPMYITBI TS PEILICHUS] OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX YPaBHEHUIA;

MOJIEJIMPOBaTh peajbHble CUTyallUd Ha S3bIKE alreOpbl, COCTABISATH BBIPAKEHUS,
YPAaBHEHUs, HEPABEHCTBA [0 YCJIOBHMIO 3aJayd, HCCIEN0BATh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM armapaTa anreOpol.

DyHKIUH U TPaPUKH:



CBOOOJIHO ONEPUPOBATH MOHATHAMM: (DYHKIHS, CIOCOOBI 3alaHus (PYHKIUH, B3aUMHO
oOparHble (QyHKIMH, KOMIO3UIUS (QYHKIUH, TpaduK (HyHKIMH, BHITIOIHATH SJIEMEHTApHBIE
npeoOpa3oBaHus rpaduKoB QYHKITUH;

CBOOOJTHO OTEPHPOBATH MOHATHSIMHU: O0JACTh OINpPENCIICHUs] © MHOXKECTBO 3HAUCHHM
(GyHKLIUYU, HyTU QYHKLIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJTHO OTEPUPOBATH MOHATUSAMH: YETHBIE M HEUETHBIE (DYHKIMH, TEPHOAMYECKHUE
(GYHKLIMH, TPOMEXYTKH MOHOTOHHOCTH ()YHKIIMH, MaKCUMyMbl U MHHUMYMBI (YHKLUH,
HanOoJIbIIIee M HAUMEHbIIIee 3HaYeHNEe (PYHKIUN Ha IPOMEKYTKE;

CBOOOJTHO ONEpPHUPOBATH MOHATHAMHU: CTENEHHass (PYHKIUS ¢ HAaTypaJbHBIM M LEJIBIM
nokasareneM, rpaduk cTerneHHON (YHKIMHU ¢ HATypaJIbHBIM U LIEJBIM IoKa3aTeaeM, rpaduk
KOPHS N-Oi CTENEeHHN Kak (YHKLIUHU 0OpaTHOM CTENEeHU ¢ HaTypallbHbIM MOKA3aTelIeM;

ONIEepPHUPOBATH MOHATUSAMH: JHHEHHAs, KBaJpaTUYHas M APOOHO-IMHEHHAs (YHKIWH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BaHUE U MIOCTPOEHHUE UX IPaUKOB;

CBOOOJTHO OMEpPHPOBATH MOHATUSMH: TIOKa3aTeNbHAs W Jorapugmuyeckas (QyHKIUH,
UX CBOWCTBA U rpaMKu, UCIIOIB30BATh UX I'PapUKH JUIsl pELLICHUs YpaBHEHUH;

CBOOOJTHO ONEpUPOBATh MOHATHAMU: TPUTOHOMETPHUYECKAsI OKPY>KHOCTB, OIIpE/ICIICHUE
TPUTOHOMETPUYECKUX (PYHKLHUI YUCIOBOIO apryMeHTa;

UCTIONIb30BaTh IpaduKu (PyHKIUH I UCCIIEIOBAHUS MPOIECCOB U 3aBUCHMOCTEH TPH
pELIeHUH 3a/1a4 U3 JIPYTUX y4eOHbIX MPEeIMETOB M PeanbHOM KU3HHU, BbIpaXaTb (GOpMyIaMu
3aBHCUMOCTH MEX/1y BeTMUNHAMH;

Hauvasa MaTeMaTH4eCKOIro aHAJM3a:

CBOOOJTHO OTIEpPUPOBATH MOHIATUAMU: apu(hMETHIECKasT U TeOMETpUUYECKasi IPOrpeccus,
O0eckoHeuHO YOBIBarOlIasi reOMEeTpHUecKasi MPOrpecchs, JIMHEHHbIM M 3KCHOHEHIMAIbHBIN
pocT, popMyIa CIOKHBIX MTPOIEHTOB, UMETH MPECTABICHHE O KOHCTAHTE,

UCII0JIb30BaTh MPOIPECCUH IS PELICHUS PeallbHBIX 3a/1a4 MPUKJIAIHOTO XapaKTepa;

CBOOOJHO OMNEpUPOBATh TMOHATHAMHU: TIOCIEAOBATEIBHOCT, CIIOCOOBI  3aJaHHS
[I0CJIEI0BATEIbHOCTEH, MOHOTOHHBIE W OrpaHMUYCHHbIE [OCIEI0BATEIbHOCTH, MOHUMATh
OCHOBBI 3apOKJICHUS MATEMaTHUECKOTO aHAIN3a Kak aHalIn3a 0ECKOHEYHO MaJIbIX;

CcBOOOJIHO ONEPUPOBATH MOHATUAMU: HETIpephIBHbIE (PYHKIMH, TOUKH pa3pbiBa rpaduka
(GyHKIMHU, aCUMITOTHI rpaduka GyHKIHH;

CBOOOJIHO ONEpHUPOBAThH MOHATHEM: (YHKLUS, HENPEpbIBHAs Ha OTpe3Ke, NPUMEHSTh
CBOWCTBA HEMIPEPBIBHBIX (DYHKUMH JUTs peIICHHs 3a1a4;

CBOOOJTHO ONEpHpOBaTh MNOHATHAMM: TepBasi M BTOpas NPOU3BOJHBIC (YHKLUH,
KacaTenbHas K rpaduky QpyHKINH;

BBIUUCIIATh TNPOU3BOJAHBIE CYMMBbI, HPOM3BEIEHUS, YaCTHOIO M KOMIIO3MIIMHU JBYX
(GyHKIUH, 3HATH TPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHI;

UCIIOJIb30BaTh T€OMETPUYECKUH M (DU3MYECKHH CMBICT MPOM3BOJHOW JAJIS pEIEHHs
3ajau.

MuoxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHAMHU: MHOXKECTBO, OTIEPAIIMU HaJl MHOXKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH —ammapaT Jjs OIHUCAHUS  pealbHbIX
NPOIIECCOB U SIBJICHUH, NIPH PEIICHUN 33J1a4 U3 IPYTHX YUEOHBIX PEIMETOB;

CBOOOJTHO ONEpUpPOBaTh MOHATHAMHU: ONpEAENICHHE, TEOpeMa, ypaBHEHHE-CIIEICTBHUE,
CBOWCTBO MAaTeMaTHYECKOTO OOBEKTa, [0Ka3aTelIbCTBO, PABHOCHJIbHBIE YpaBHEHHS U
HEpaBEHCTBA.

K xonny oOyuenus B11 kjacce oOydarolIuiCs MOMYYUT CIEAYIOIINME MPEIMETHbIE
pe3yJbTaThl O OTJACIBHBIM TEMaM pabodeil mporpaMMbl yueOHOro Kypca «Asredpa u Havana
MaTEMaTHYECKOTO aHAIIN3a):



Yuciia ¥ BbIYUCICHUSA:

CBOOOZHO OIEpUpPOBaTh MNOHATHUAMM: HATypaJIbHOE WU IIE€JI0€ YMCIO, MHOXECTBa
HaTypaJIbHBIX M LENbIX YHCEJ, UCIOJb30BaTh MPU3HAKK JAEIUMOCTH Lenbix yucen, HO n
HOK natypanbHbIX uncesn i pelieHus 3aa4, IpUMeHATh aaroput™ EBknuaa;

CBOOOJTHO OIEPUPOBATH MOHATHEM OCTAaTKa IO MOAYJIO, 3alKChIBaTh HaTypajibHbIE
YKclia B PA3JINYHBIX MO3ULMOHHBIX CUCTEMAaX CUMCIICHUS;

CBOOOJIHO ONEpUPOBATh NMOHATUAMU: KOMIIEKCHOE YUCIO U MHOXKECTBO KOMILJICKCHBIX
YrceN, TMPEICTAaBIIATh KOMIUIEKCHBIE 4YHCIa B aireOpanyecKod W TPUTOHOMETPHUYECKOU
¢dopme, BBINOIHATH apH(PMeTHUECKUe OIepaluy ¢ HUMU M H300pakaTh Ha KOOPIMHATHOM
IJIOCKOCTH.

YpaBHeHNsI 1 HEPAaBEHCTBA:

CBOOOZHO  ONEpPUPOBAaTH NOHATHUSMU: HPpPALMOHAIIBHBIE, IOKa3aTelbHbIE U
Jorapu(pMUUECKe HEpaBEHCTBA, HAXOAWUTh HX PEIHIEHUS C IOMOIIBI0 PaBHOCHUIBHBIX
IIEPEXOI0B;

OCYILECTBIISATh OTOOP KOPHEH NMpH pelieHNH TPUTOHOMETPUUYECKOTO YPaBHEHUS;

CBOOOJHO OIEpPUPOBATh IMOHITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSTh
HEeo0XoIuMble (POPMYIIbI JUIsl PELLICHUS] OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSIMU: CHCTEMAa U COBOKYIHOCTb YypaBHEHUH U
HEPABEHCTB, PABHOCUIIBHBIE CHCTEMBI M CUCTEMBI-CIIEACTBHSI, HAXOANUTD PEIICHUS CUCTEMBI U
COBOKYITHOCTEH pallMOHAIBHBIX, MPPAMOHAIBHBIX, MOKA3aTeIbHBIX M JIOTapU(YMUIECKUX
YPaBHEHHUI U HEPABEHCTB;

pemare panuoHaJIbHbIE, HPpPAalMOHAJIBHBIE, IIOKa3aTelIbHbIE, JIOTapU(PMHUUECKUE H
TPUTOHOMETPUUYECKUE YPABHEHUS U HEPABEHCTBA, COACPIKAILINE MOLYJIN U ITApaMETPBI;

NPUMEHSTH TpadUuecKue METOJIBI Ui PEHICHUS YpaBHEHUH M HEpaBEHCTB, a TaKXKe
3a/1a4 ¢ mapameTpamu;

MOJIEJIMPOBaTh pPEaJbHbIE CUTYallUH Ha S3bIKE alreOpbl, COCTABIATH BBIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA M HMX CHCTEMBI IO YCIIOBUIO 3aJa4M, HCCIIEN0BaTh IOCTPOEHHBIE
MOJIEJIM C UCIIOJIBb30BAaHUEM amrapaTa anreOpbl, THTEPIPETUPOBATh MOJyUYEHHBIN pe3yJIbTaT.

DOyHKUNH U rpauku:

CTPOUTH TPaPUKH KOMIO3UIIUU (PYHKIUI C TOMOIIBIO YIEMEHTAPHOTO UCCIICOBAHUS
CBOWCTB KOMITO3UIIMU ABYX (DYyHKIIHIA;

CTPOUTb T€OMETpUYECKHE O00pa3bl YpaBHEHMH M HEPAaBEHCTB Ha KOOPAMHATHOMN
IUIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMHU: TPAPUKH TPUTOHOMETPHUECKUX (DYHKITHIA;

NPUMEHSTh (QYHKIMHU 1J1 MOJETUPOBAHUS U UCCIIEJOBAHUS PEAbHBIX MPOLIECCOB.

Hayana maTeMaTH4eCKOro aHajm3a:

UCIIOJIb30BaTh MPOM3BOJHYIO Ul HCCIEI0BaHMS (YHKIMM HAa MOHOTOHHOCTh M
9KCTPEMYMBI;

HaXOJUTh HauOoJIblIee U HAUMEHbIlIee 3HaUeHHsI (PYHKIIMHY HENPEPbIBHON Ha OTPE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO JJI1 HAXOXKJIEHUS! HAMJTYUIIEero pelleHrs B NPUKIIAIHBIX,
B TOM YHUCJIE COLMAIBHO-DKOHOMHYECKHX, 3a7ja4ax, ISl ONPEAEICHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOTO (GOPMYIIOH UK rpaduKoM;

CBOOOJTHO ONepUpoBaTh MOHATUAMHU: IEepBOOOpa3HasA, OMNpEeAETAEHHBIH HHTErpal,
HAXOJUTh TIEPBOOOpA3HBIC AJIEMEHTAPHBIX (YHKIMH W BBIUMCIATH MHTETpan mo (opmyie
HrroTona-Jleionuna;

HAXOJUTh IJIOMIAH IJIOCKUX (PUTYp 1 00BEMBI TEJI ¢ TIOMOIIBIO HHTETPaIa;

UMETh MPEACTABIEHUE O MaTEMaTHYECKOM MOJEIMPOBAaHUM HA MIPUMEPE COCTABICHUS
muddepeHIHaTbHBIX YPaBHCHHI,



pelmiath MpHUKJIAAHbIE 337ayd, B TOM YHCIE COLMAIbHO-3KOHOMUYECKOTO U
(Gu3nYeCcKOro xapaxkrepa, CpeICTBaMH MaTEMAaTHUECKOI0 aHAIIN3A.

B3AMMOCBS3b C IPOT'PAMMOM BOCIIUTAHUA

e lcnonb3oBaHuME BOCHUTATEIbHBIX BO3MOXHOCTEH COAEp)KaHUS Y4eOHOro IpeaMmera
( xypca) s GopMHpPOBaHUS y OOYYAIOIIUXCS TPATUIIMOHHBIX JTyXOBHO-HPABCTBEHHBIX U
COLMOKYJIbTYPHBIX 1LIEHHOCTEH dYepe3 moAOOp COOTBETCTBYIOIIMX 3a/jad Ui peIICHus,
npoOJIEeMHBIX CHTyalui ajsi 00CyKJeHUs B KiIacce;

e BBIOOpP W WCIIONB30BAaHHE HAa ypPOKAaX METOJIOB, METOJAWK, TEXHOJIOTHUH, OKa3bIBAFOIINX
BOCIIUTATEIbHOE BO3JCHCTBUE HA JIMYHOCTh B COOTBETCTBHM C BOCHHUTATEIBHBIM HJIEAJIOM,
LeJIbI0 M 3a/1a4aMH BOCIIUTaHUS;

® IIpUBJICYEHUE BHUMaHMA OOYyYarOIMXCA K IIEHHOCTHOMY acHeKTy M3Y4aeMbIX Ha ypoKax
SIBJICHUM, OpraHu3aluil0 HMX paboThl C MOJIy4yaeMOW Ha YPOKE COLMAJIbHO 3HAYMMOM
UHpOpMaLel — UHUIMMPOBAHUE €€ O0CYKJIEHHsI, BBICKAa3bIBAaHUS OOYYAIOLIMMUCS CBOETO
MHEHHS TI0 €€ MMOBO/TY, BBIPAOOTKH CBOETO K HEM OTHOILICHMS,

® JIEMOHCTpAIMIO 00y4aloIUMCSl IPUMEPOB OTBETCTBEHHOIO, TPaX/1aHCKOTO TIOBEICHUS,

IPOSIBICHUS] YEJIOBEKONIIOOMS U J00pOCEpIEUHOCTH, 4Yepe3 MOJ00p COOTBETCTBYIOLIMX
TEKCTOB JUISI YTCHHS, 3a1ad JUIsl PEHICHUs, NMPOOJEMHBIX CUTYallid IUIsi OOCYXKIEHHS B
KJ1acce;
¢ TpUMEHEHHWE Ha YPOKax MHTEPAKTHBHBIX (opM paboThl ¢  OOyYarOIIUMHUCH:
UHTEJUIEKTYaJIbHBIX WP, CTUMYJIMPYIOUIUX I103HABATEIbHYI0 MOTHBALMIO OO0YYaroLIUXcH,
JUTAKTHYECKOTO TeaTpa, TJie MOJyuYeHHbIE Ha YPOKe 3HaHMS OOBITPHIBAIOTCS B TE€ATPAIbHBIX
IIOCTAaHOBKAaX, JUCKYCCUH, KOTOpPbIE AT 00yYaromUMCs BO3MOXHOCTb MPUOOPECTH OMBIT
BEJICHUSI KOHCTPYKTHUBHOIO JMajiora, TPYIMIIOBONH pabOTHl WM pabOTHI B Mapax, KOTOPHIE
ydaT 00y4Jaroluxcsi KOMaHAHOM paboTe U B3aUMOJECHCTBUIO C IPYTUMHU 00YYarOIUMHUCS;
® VHUIUHPOBAHHWE U TOIJEPKKY HCCIEI0BATEIbCKON JAEATENbHOCTH OOyYaroluxcs B
paMKax peanu3alii UMH WHIUBUAYAJTBHBIX W TPYIIIOBBIX HCCIEIOBATEIHCKUX IMPOEKTOB,
4TO JacT OOYyYaroIMMCS BO3MOXKHOCTh MPHUOOPECTH HAaBBIK CaMOCTOSTENBHOTO PEIICHUS
TEOPETHYECKON MpoOJIeMbl, HaBbIK reHepupoBaHus U 4 odopMieHHsS] COOCTBEHHBIX HIEH,
HaBBIK YBa)KUTEJIBHOI'O OTHOLICHHS K YY>KUM HIesIM, OQOPMIICHHBIM B paboTax Ipyrux
WCCIIeIoBaTeNeH, HaBBIK MyOIMYHOTO BBICTYIUICHHUS TIEpeN ayJUTOpUEH, apryMEHTHPOBAHUS
¥ OTCTauBaHMsI CBOCH TOUKHU 3pEHUSI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUJIACC

Ne KoanuyecTBO 4acoB

o/ HaumenoBanue pa3aesion K I JuexTpoHHbIe (HUGPOBHbIE)
U TeM NPOrpamMMbl Bcero OHTPOJILHLIC paKThHuecKue o0pa3oBaTeibHbIe pecypchl

n padoThI padoThI
MHoxecTBO
JNENCTBUTENBHBIX YHCET.
MHOro4JIeHbI. 24 1 bubnuotexa [JOK
PannoHnanbHble ypaBHEHHUS https://lesson.edu.ru/
1 HepaBeHCTBA. CUCTEMBI
JIMHEHHBIX YPaBHEHUN
OyHKINH U TpadUKH. bub6nuoreka [IOK
CrenenHast GyHKITUS C 12 1 https://lesson.edu.ru/
IEJIBIM TTOKa3aTeleM
Apudmerndeckuii KOpeHb bubmuorexa [JOK
N-0il CTENEHH. 15 1 https://lesson.edu.ru/
UppanmonanbHbie
ypaBHEHUS
[MokazarenbHas QYHKIMS. 10 i EH@%OTeKa I;IIOK/
[Toka3aTebHbIE YPaBHEHHUS Attps:ilesson.cdu.m;
Jlorapudmuyeckas bu6nuoreka [IOK
byHKIHS. 18 1 https://lesson.edu.ru/
Jlorapudmuueckue
YpaBHEHUS
TpUroHOMETpHYECKHE 29 ! bubmorexa LIOK
BBIDAKEHHS U YPABHEHHS https://lesson.edu.ru/
ITocenoBaTenbHOCTH U 10 1 but6mmoreka [JOK




nporpeccun

https://lesson.edu.ru/

bu6mmoreka [IOK
Henpepuipiible Gy, 20 1 https://lesson.edu.ru/
[TpousBogHas
bubmuorexa [JOK
Hosrtopette, 0606H.I€HIE€, 5 2 https://lesson.edu.ru/
cHUcTeMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO 136 10

YACOB I10 ITPOTPAMME




11 KIIACC

Ne KoaudecTBO YacoB
o/ HaumenoBanue pa3zuesion K I JuexkTpoHHbIe (HUGpPOBbIE)
U TeM MPOrpamMMbl Bcero OHTPOJILHBIC PAKTHICCKUE o0pa3oBaTejibHbIE PeCYpPChI
n padoThI padoThI
HccnenoBanue GpyHKLUI C ) EH6H;10TeKa %OK/
TIOMOLIBIO TIPOU3BOIHOM https://lesson.edu.ru/
[epoo6pasHas u But6mmoreka LIOK
HHTerpan 12 https://lesson.edu.ru/
['paduku bu6nuoreka [IOK
TPUTOHOMETPUIECKUX https://lesson.edu.ru/
GbyHKITHIA. 14
Tpuronomerpuueckue
HEpaBEHCTBA
HppauroHanbHBbIE, bubnnorexa [JOK
IOKa3aTeIbHBIE U 24 https://lesson.edu.ru/
JorapupMuIecKue
HEPaBEHCTBA
bu6mmoreka [IOK
KommiekcHeie qncia 10 https://lesson.edu.ru/
HarypasbHbie U 1iesnbie bubmoreka TIOK
e — 10 https://lesson.edu.ru/
Cucremsl paluoHaJIbHBIX, bubnuorexa [JOK
HPpALUOHAIIBHBIX https://lesson.edu.ru/
MOKA3aTeJIbHBIX U 12
JorapupMuIecKux
YpaBHEHUU




butmmoreka [{OK

3ajauu ¢ mapameTpamu 16 1 https://lesson.edu.ru/
bu6nuorexa [JOK
Hosropette, 0606H16HIEG, 16 2 https://lesson.edu.ru/
CHCTEMAaTH3als 3HAHUI
OBIIEE KOJIMYECTBO 136 10

YACOB 11O ITPOTPAMME
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