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MNOACHUTEJIbBHAS 3AIINCKA

Y4eOHblii Kypc «Anrebpa W Havajga MAaTEMaTHYECKOTO aHAIM3a» SBJSIETCS OJHUM U3 Hambolee
3HAYMMBIX B IPOrPAMME CPEITHETO O0IIero o0pa3oBaHus, IIOCKOIBKY, C OJIHOW CTOPOHBI, OH 00ECIIeYHBACT
WHCTPYMEHTAJbHYIO 0a3y il M3YYCHHUsT BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYrod CTOPOHBI,
dopmupyeT Jormueckoe M aOCTPAaKTHOE MBIIIJICHHE OOYdYaloUIMXCsi Ha ypPOBHE, HEOOXOAMMOM ISt
OCBOCHMSA WH(OPMATHKH, OOIIECTBO3SHAHUS, MCTOPUH, CIOBECHOCTH M JPYTUX IUCHMIUIMH. B pamkax
JAHHOTO Y4eOHOro Kypca OOydaroluecs OBJIAJICBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HAayKH,
KOTOpast GOpMYJIHPYET CBOU JOCTHIKCHHSI B MAaTEMaTHIECKOH (hopMme.

VY4eOHbIi Kypc anredpbl ¥ Hadall MaTeMaTHYECKOTO aHalIM3a 3aKJIabIBa€T OCHOBY JUIS YCIICIIHOTO
OBJIAJCHHUS 3aKOHAMU (1)I/ISI/IKI/I, XHUMHU, 6I/IOHOFI/II/I, IIOHUMAaHHUA OCHOBHBIX TGHI[CHLII/Iﬁ Pa3BUTHA S5KOHOMUKU
U OOIIECTBEHHOW >KU3HH, IO3BOJISICT OPUEHTUPOBATHCS B COBPEMEHHBIX HU(MPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPCHHO HCIOJB30BATh UX JUIS JATBHEHINIET0 00pa30BaHUs U B IIOBCEIHEBHOW XHU3HH. B TO
K€ BpEMA  OBJIAACHHC a6CTpaKTHI)IMI/I U JIOTHYECKHU CTPOruMH  KOHCTPYKIHAMU aJIFe6pI)I )51
MaTEeMAaTHYECKOTO aHAM3a Pa3BUBACT YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH,
JIOKa3bIBaTh YTBEPXKICHHSI C TIOMOIIBI0 HHIYKIIUU M PACCyXKAaTh JCAYKTUBHO, UCIIOJIB30BaTh 0000IICHNE
Y KOHKPETH3aIlHI0, a0CTparupoBaHUe U aHAJIOTUIO, (OPMUPYET KPEaTHBHOE U KPUTUYESCKOE MBIIIIICHHUE.

B xozne n3ydenus yueOHOro Kypca «Anredpa U Hadalia MaTeMaTHYECKOTO aHalu3a» 00ydarommecs
IMoJIy4aroT HOBEIM OIBIT pEeICHUA MPUKIAAHBIX 3ada4, CaMOCTOATCIBHOIO MOCTPOCHUA MATEMATUYCCKUX
MOJICNICH pealbHBIX CUTYaIlMil, WHTEPIpPETAIMU TIOJTYYCHHBIX PEIICHHH, 3HAKOMSTCS C MpHUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIC, HAYKE M MCKYCCTBE, C BBIJAIOIIUMUCS MAaTEMAaTHYCCKUMHU
OTKPBITUAMHU U UX aBTOPaMHU.

VY4eOHbIil Kypc 00nagaeT 3HAUYUTEIHHBIM BOCIUTATEIBHBIM NOTEHIIMAJIOM, KOTOPBIH pearn3yercs
KaK 4epe3 yueOHBI MaTepual, CriocoOCTBYIOMUN (GOPMUPOBAHUIO HAYUHOTO MUPOBO33PEHUS, TaK U Yepe3
cnenupuky y4yeOHON JEeATENbHOCTH, TPEeOyIoUel NPOAOKUTEIHHON KOHIEHTPAllMd BHUMAaHUS,
CaMOCTOATCIIBHOCTHU, aKKYPATHOCTHU U OTBETCTBCHHOCTH 34 HOquCHHLIﬁ pe3yibTart.

B ocHOBe wMeTomukuM OOy4deHHS anreOpe W HadaJlaM MaTeMaTHYeCKOro aHaim3a JICKHT
NEeSTENIbHOCTHBIN MPUHIUT O0yUEHUSI.

B crpykTtype yuebHOro Kypca «Anrebpa W Hayala MaTeMaTHYeCKOTO aHallu3a» BbIIEICHBI
CIIETYIOIINE COJCPKATSIIBHO-METONYECKHE JIMHUN: «YHcaa W BBIYUCICHUS», «DYHKIIUU U Tpadukmy,
«YpaBHeHUsT W HepaBeHCTBa», «Hauama marematudeckoro aHanms3a», «MHOXKeCTBAa W JIOTHKa». Bce
OCHOBHBIE COJIEpPKATENFHO-METOIUYECKNE JIMHUUA W3Y4aloTCsl Ha TMPOTSHXKEHUU JABYX JIeT OOydeHHUs Ha
YPOBHE CpeAHero o01ero o0pa3oBaHMsl, €CTECTBEHHO JOMONHSS APYT Ipyra U MOCTEINEHHO HACHIMIAsACh
HOBBIMHU T€MaMH U pazfenaMiu. JlaHHbIN y4eOHbII Kypc SIBISETCSI MHTETPATUBHBIM, IOCKOJIbKY 00BbEIUHSAET
B cebe COACPIKAHUE HECKOJBKHX MATCMATHUYCCKUX JUCHUIINIMH, TAKHX KakK anre6pa, TPUTOHOMETPUA,
MaTeMaTUYeCKUN aHaliu3, TEOpHsi MHOXECTB, MaTeMaTH4ecKas Jioruka u apyrue. [lo Mepe Toro kak
oOyuJaroruecs: OBJIa/IeBalOT BCE OoJiee MIMPOKUM MATEMaTHYECKUM amnmapaTroM, Y HHUX IMOCIEI0BATEIHHO
bopMHUpYETCS W COBEPIICHCTBYETCS yYMEHHE CTPOUTh MAaTEMAaTHYECKYI0 MOJIEIbh pPEealbHOW CHUTYaIlWH,
OPUMEHSTh 3HAHUS, TOJyYEHHbIE NpPH H3YYEHMH Y4eOHOro Kypca, UIsl PpEHIeHHs CaMOCTOSITEIbHO
c(hOpMyIMPOBAHHON MaTEeMaTUYECKOM 3a/1a4uM, a 3aTeM UHTEePIIPETUPOBATh CBOM OTBET.

CogepxatenpHO-MeTOAUYECKas THHUS «YHcaa ¥ BRIYUCIICHUS» 3aBepIaeT (JOpMHUPOBaHE HABBIKOB
UCTIONIb30BaHUSl JICHCTBUTEIBHBIX YHCEN, KOTOpOoe OBLI0O HayaTo Ha YpPOBHE OCHOBHOTO OOIMIETO
obpazoBanus. Ha ypoBHe cpemgHero obmiero oopa3oBaHus 0co00€ BHUMAHHE yJEIsIeTCs (OPMUPOBAHUIO
HABBIKOB PAI[MOHATBHBIX BBIYUCICHUHN, BKIIOYAIOMIMX B ceOs MCMOJIB30BaHUE PA3NUYHBIX (OPM 3alHCH
qrclia, YMEHHE JellaTh NPUKHUIKY, BBIMOIHATh NPUOMKEHHBIE BBIYHUCICHHS, OIICHUBATH YHCIIOBBIC
BBIp@KEHUs, paboTaTh € MaTeMaTHYECKUMH KOHCTAHTAMHU. 3HAKOMbBIE OOYyYaroIMMCS MHOXKECTBa
HATYpalbHbBIX, IEJbIX, PAlUOHATBHBIX H JCWCTBUTEIBHBIX YHCET JOIOJHSIOTCS MHOXKECTBOM
KOMIUIEKCHBIX ~4HCel. B KakaoM ©3 O3TUX MHOXECTB pPAacCMATPUBAIOTCS CBOWCTBEHHBIC €My
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cnenuduyeckre 3a1aud U ONEepaluu: JIeJIeHHe HalleJ0, ONepUPOBAHUE OCTaTKaMH Ha MHOKECTBE IEJbIX
yucell, 0coOble CBOMCTBA PALIMOHAIBHBIX U UPPALIMOHAIBHBIX YUCEN, apupMETHUECKHUE ONEPallii, a TAaKKe
U3BJICYCHHE KOpHS HATypaJbHOM CTENEHHM Ha MHOXECTBE KOMIUIEKCHBIX uyHcel. braromaps
MOCJICAOBATCIIBHOMY PACHIMPCHUIO Kpyra HCHOJB3YCMBIX YHUCCII WU 3HAKOMCTBY C BO3MOKHOCTAMH HUX
NPUMEHEHHS ISl peIIeHHs Pa3InYHbIX 3a7a4d (pOpMUPYETCS MPECTaBICHHE O €AUHCTBE MATEMAaTUKU KaK
HAyKH W €€ poJIM B IMOCTPOCHUM MOJENEl pealbHOr0 MHpa, HIMPOKO HCIOJIb3YIOTCA O0O0OIIeHHE U
KOHKpETH3aIUSI.

Jluaus «YpaBHEHHUS W HEPABEHCTBA» pPEAIM3YyeTCsl Ha IMPOTSHKEHWH BCErO OOYYEHHsT Ha ypPOBHE
cpeanero oOmiero oOpa3oBaHuUs, TMOCKOJIBKY B KaXJI0oM paszzaene IIporpaMMbl MpeaycMOTPEHO pELIeHHe
COOTBETCTBYIOIIMX 3a/ad. B pesynbrare 0oOydaromiuecs OBJIAJEBAIOT Pa3jIMYHBIMH METOJAMHU PElICHUs
paloHalIbHBIX, HWPPANUOHATIBHBIX, I[OKA3aTENbHBIX, JOrapuOMUYECKUX U  TPUTOHOMETPHUUECKHUX
yYpaBHEHMIi, HEPAaBEHCTB M CHUCTEM, a TakKXKe 3a7ay, COAepKalluX mapaMeTpbl. llomydeHHbIE yMEHUs
MIMPOKO HCIHOJB3YIOTCA TPH HCCIEAOBAaHUHM (YHKUUNA C TIOMOIIBIO IPOU3BOAHON, TpPH pPELICHUH
NPUKIAIHBIX 33/1a4 U 337a4 Ha HaXOKJIeHHWE HauOOJBIIMX M HAaUMEHbIIUX 3HaueHui (yHkuuu. lanHas
coJlep)kaTeNbHasl JIMHUS BKIIOYaeT B ceds Takke (OpMUPOBAHME YMEHUH BBIMOJIHATH PACUYETHI MO
dopMynaM, peoOpa3oBaHusl palMOHAIbHBIX, UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a
TaKXKe BBIPAKEHUH, COJEpXAIIUX CTerneHu U Jyorapudmel. braromaps W3ydeHHIO anredpamyecKoro
MaTepuana MPOMCXOAMUT JalbHEWIlee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIIJICHUS
oOyuaromuxcsi, JOpPMHUPYIOTCS HaBBIKU JACTYKTUBHBIX PAcCyX ACHUI, pabOThl ¢ CUMBOJIBHBIMU (hopMamu,
IpEeCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHMMOCTEH B BHJIE PABEHCTB M HEpaBEHCTB. AnreOpa mpeiaraer
3(1)(1)CKTI/IBHI>IG HHCTPYMCHTBI IJId PCIICHUSA MPAKTUYCCKUX M CCTCCTBCHHO-HAYYHBIX 3a/a4d, HarjisiJHO
JEMOHCTPHUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopnepxaTtenbHo-MeToAnYecKast JTUHUS «DYHKIUU U IpapUKU» TECHO NEpeIuieTaeTcs ¢ APYruMHU
JUHUASMHU y4eOHOTO Kypca, IMOCKOJBbKY B KaKOM-TO CMBICIE 3a7aéT IOCIEI0BAaTEIbHOCTh H3YYCHUS
MmaTepuana. M3yueHue creneHHol, MoKa3aTenbHOM, JOrapuMUUECKONH U TPUTOHOMETPUUECKUX (PYHKLIUMH,
UX CBOMCTB M I'paMKOB, UCIOIb30BaHUE (DYHKIMH A pelieHns 3a1ad U3 Jpyrux y4eOHbIX IpeaMETOB U
peasbHOM KHM3HM TECHO CBA3aHO KaK ¢ MaTEeMAaTHYECKUM aHAJIM30M, TaK M C pelIeHHEeM YpaBHEHHH U
HepaBeHCTB. [Ipu 3ToM GombIIOe BHUMaHUE yAEsIeTcs (OPMUPOBAHUIO YMEHHS BBIpaxaTh (opMyIaMu
3aBUCUMOCTH MCXKAY PpPa3IMYHbBIMHU BCIIMYWHAMH, HCCICAOBATH IIOJTYUCHHBIC (1)YHKIII/II/I, CTPOUTH HX
rpadpuku. Matepuan 53Toi cojepXkaTelnbHOM JHMHHMM HalleleH Ha pPa3BUTHE YMEHMH U HaBBIKOB,
NO3BOJISIIOIIMX BBIPaXKaTh 3aBUCHUMOCTH MEXJAy BEIMYMHAMU B pa3IMYHONW (opme: aHaIUTHYECKOMH,
rpaduueckoil u cnoBecHo. Ero usydeHue crnocoOCTBYeT pa3BUTHIO alTOPUTMHUYECKOTO MBbIIIECHUS,
CIOCOOHOCTH K 0000IIEHUIO U KOHKPETU3AIUH, UCTIOIb30BAaHUIO aHAJIOTHH.

CopnepxatenpHas 1uHus «Hadana MaremMaTnyeckoro aHajin3a» IMo3BOJIIET CYIIECTBEHHO PaclIupUTh
KpYr KaKk MaTeMaTHYeCKHX, TaK W TNPUKIATHBIX 3ajad, JOCTYMHBIX OOydYarolIMMCs, TaK Kak y HHX
HOSIBJISIETCS  BO3MOXHOCTh CTPOUTh TpadUKH CIOXKHBIX (DYHKUIMHA, ONpeAeNniTh WX HauOosblIue |
HAaUMEHbBIIINE 3HAYEHUsI, BBIYUCIATh IUIOMAAN GUIyp U OOBEMBI TeJ, HAXOIUTh CKOPOCTH U YCKOpPEHUS
nporieccoB. JlaHHas  copep)kaTelbHas JIMHUS ~ OTKPbIBA€T HOBBIE BO3MOXKHOCTH  IOCTPOCHHUS
MaTeMaTHYECKUX MOJeei pealbHBbIX CHUTyallud, TIO3BOJISET HAXOIUTh HaWIydllee pelieHue B
MNpUKJIaAgAHBIX, B TOM YHUCJIC CONUAIbHO-DKOHOMHWYCCKUX, 3ajaydyax. 3HAKOMCTBO C OCHOBaMH
MaTEeMaTUYeCKOr0 aHajdu3a CIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOTO, (HOPMAIBHO-IOTHUECKOTO U
KPEaTUBHOTO MBIIIICHNS, (POPMUPOBAHUIO YMEHHUH pacro3HaBaTh NPOSBICHHS 3aKOHOB MaTE€MaTUKHU B
HayKe, TeXHUKe M HcKyccTBe. OOyuaromuecs: y3HaloT O BBIJAIOIIUXCS pe3ylbTaTaX, MOJIYYeHHBIX B X0
Pa3sBUTHUA MAaTEMATUKN KaK HAYKH, U 00 ux aBTOpax.

CopneprxaTenpHO-MeToAnYecKast TMHUS «MHOXeCTBa U JIOTHKa» BKIIOYAET B ce0s DIIEMEHTHI TEOPUHU
MHOXECTB M MaTeMaTHYeCKOH JIOrHKU. TeopeTHKo-MHOKECTBEHHBIE MPEICTaBICHHUsS MPOHU3BIBAIOT BEChH
KypC IIKOJBbHOM MaTeMaTHKU W TpeasaraloT HauOojiee YHUBEpPCAJIbHBIA S3bIK, OOBEIMHSAIONUINI Bce
pasaciibl MaTCMaTukKu " eé HpPIJIO)KGHHfI, OHHU CBA3BIBAIOT PA3HBIC MATCMATUYCCKUC AUCHUIIIMHBI U UX
NPWIOKEHUs B eAnHOe 1iesioe. [103ToMy BaKHO 1aTh BO3MOXHOCTh 00y4arolIeMycsl TOHUMATh TEOPETUKO-
MHO>KECTBEHHBIH S3bIK COBPEMEHHOM MAaTeMaTUKH M HCIOJIb30BaTh €r0 JJIsi BBIPAXKEHUS CBOMX MBICIIEH.
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JlpyruM Ba)KHBIM TIPHU3HAKOM MAaTEMAaTHKH KaK HAayKH CJeIyeT NMpPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
00OCHOBaHMH W CIIEOBaHMWE OMNPEACHEHHBIM IPABWIAM MOCTPOCHUS JIOKAa3aTeNbCTB. 3HAKOMCTBO C
3JIEMEHTAMH MaTEMaTUYeCKOW JIOTUKU CIIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIUICHHUS 00YJarOMIUXCH,
MO3BOJISIET UM CTPOMTH CBOM pAacCCY)XICHHMS Ha OCHOBE JIOTMYECKHX TpaBWil, (OPMHPYET HAaBBIKU
KPUTUYCCKOT'O MBIIIJICHUS.

B yueOHOM Kkypce «Anrebpa M Hayajga MaTEMAaTHYECKOTO AaHAIN3a» IPHCYTCTBYIOT OCHOBBI
MaTEeMaTHYECKOr0 MOJICIIUPOBAHUS, KOTOPbIE NPHU3BAHBI CIIOCOOCTBOBATH (HOPMUPOBAHUIO HABBHIKOB
HOCTPOCHHS MOJIENICH peabHbIX CUTYalUi, UCCIEJOBAHUS 3TUX MOJENEH ¢ IOMOIIBIO armapara ainreopsl
U MATCMATHYCCKOI'0 aHaJIn3a, MHTCPHPCTALMUA IMOJYYCHHBIX PE3YJILTATOB. Takue 3aJaHus BIIJICTCHBI B
Ka)XBII M3 pa3/esoB MPOTrPaMMBbl, IIOCKOJIBKY BECh MAaTepHal Y4eOHOT0 Kypca MIUPOKO UCIONB3YETCs IS
pelIeHusl NpUKIAIHbIX 3amad. [Ipu permeHnn peaabHBIX MPAKTUYECKUX 337ad 00YyYarolIMecs] Pa3BHBAIOT
HaOJII01aTEIbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIOJIB30BATH AHAJIOTHIO,
0000mIaTh M KOHKPETH3HPOBaTh Mpobiemy. JlesTenbHOCTs MO (OPMHUPOBAHUIO HABBIKOB pELICHUS
NPUKIIAJHBIX 33724 OPraHU3yeTCsl B MPOLECCe M3YYeHHs BCeX TeM ydeOHOro Kypca «Aunrebpa M Hayana
MaTEeMaTHYECKOT0 aHAIN3a.

Ha u3yuenue yuebHOro kypca «Anredpa u Hayaja MaTEMAaTUYECKOr0 aHaJIM3a» OTBOAUTCA 272 yaca:
B 10 ximacce — 136 gacos (4 yaca B Heneno), B 11 kiacce — 136 yacoB (4 yaca B HEJEINIO).
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COJAEP)KAHUE OBYYEHUA
10 KJTACC

Yucna v BbIYMCICHUSA

Pammonanbueie  uncna.  OOBIKHOBEHHBIE M JIECSATUYHBIE JIpOOM, TPOIECHTHL, OECKOHEYHBIE
nepuoaudeckue 1podu. Ilpumenenue nqpodeit U NPOLIEHTOB I PeIIeHUs MPUKIAIHbIX 33134 U3 Pa3IUYHbIX
OTpaciiel 3HaHUH U peaIbHON KU3HHU.

JlelicTBUTENbHBIE YKCa. PannoHanbpHBIE M MppAaLMOHATbHBIE YUCia. ApU(METHUYECKHE OINepanuu ¢
JNCHUCTBUTENBHBIMA 4YHCIaMH. MOIynab JCHCTBUTEIBLHOTO 4YHCIA U ero cBoicTBa. [IpuOmmkéHHbIC
BBIUHCJICHMS], TIPAaBUJIA OKPYIJICHUS, IIPUKKUIKA U OLICHKA PE3yJIbTaTa BBIUYMCICHUN.

Crenenp ¢ nensiM mokazareneM. bunom Herotona. Hcnonp3oBanue mnoaxonsuieil (opMbl 3amucu
JNEMUCTBUTENBHBIX YUCEN JUISl PELIEHMsI IPAKTUYECKUX 3a]1a4 U IIPEICTABICHMS JAHHBIX.

Apudmernieckuil KOpeHb HaTypaJbHOW CTETIEHU U €r0 CBOMCTBA.

Crenens ¢ palMoOHaIbHBIM IIOKA3aTENIEM U €€ CBOMCTBA, CTENEHD C ICHCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudm uucna. ColicTa jorapudma. JlecaTHUHbIE U HATypaJlbHbIE JOrapuU(pMBbl.

CuHycC, KOCHHYC, TaHI'€HC, KOTAHT€HC YMCIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHUHYC M apKTaHI€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHus1 1 HepaBeHCTBA

ToxnecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb ypaBHEHUs. PaBHOCHIIbHBIE
YPaBHEHUs U ypaBHEHUA-cleACTBYs. HepaBeHCTBO, pelieHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/IbI PEILICHUS LENbIX U JPOOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB. MHOrOuIeHbI
OT OJIHOW INEepeMEHHOM. JleJeHne MHOro4WwIeHa Ha MHOTO4WIEH ¢ ocTtaTkoMm. Teopema be3dy. MHorousneHsl ¢
nesnbiMu kodpuuuentamu. Teopema Buera.

IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COAECPIKAILIMX CTEIEHU U KOPHH.

WppanmonansHble ypaBHeHNs. OCHOBHbBIE METO/bI PELICHHS UPPAlMOHAIBHBIX YPAaBHEHUH.

[TokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0OKA3aTEIbHBIX YPABHEHUH.

ITpeoOpa3oBaHue BBIpAXKEHUN, COAECPIKALIUX JIOTAPU(MBI.

Jlorapudpmuueckue ypaBHeHUs1. OCHOBHbBIE METObI pEIIEHUS JTorapu(PMUUECKUX YpaBHEHHM.

OcHoBHblEe TpUroHomeTpuueckue ¢opmyisl. [IpeoOpasoBaHne TPUTOHOMETPUUECKUX BbIPAXKEHUI.
Pemenne TpuroHOMeTpUYECKNX YPAaBHEHHM.

Pemenne cucreM IMHEHHBIX ypaBHEHUH. Marpuia cucTeMsl JUHEWHBIX ypaBHEHMM. OnpenennTens
MaTpULbl 2X2, €ro IreOMETPUYECKHH CMBICI W CBOWCTBA, BBIYMCIIEHHWE €r0 3HA4YCHMs, IPUMEHEHHE
OTIpeICTUTENS AJI PELIeHHs] CUCTEMbl JIMHEHHBIX ypaBHEHUU. PelleHue MpuKiIaaHbIX 3a7ad C MOMOIIbIO
CUCTEMBbl JIMHEMHBIX ypaBHeHUW. MccinegoBaHue MOCTPOCHHOW MOJENM C IOMOINBKD MaTpull H
OIIPEACIIUTENEH.

IlocTpoeHne MaTeMaTHUECKUX MOJENIEN peajlbHOW CUTYallMu C MOMOLIbI0 yYpaBHEHUIl U HEPABEHCTB.
[IpumeHneHne ypaBHEHHM U HEPABEHCTB K PELICHUIO MAaTeMAaTUYECKUX 3a]a4d U 33/1a4 U3 pazIuyHbIX oOsacTeit
HayK! U peaIbHOW KU3HHU.

DYyHKUMH U TPAaPUKHU

@OyHK1M, criocooOs! 3a1anus GyHKuuU. B3anmuo obparubie pynxiun. Komnosunus ¢pynkuuit. I'padux
GbyHKIUHU. DlleMeHTapHble peoOpa3oBaHus rpa@uKoOB (YHKITHIA.

Obnacth ompeneneHuss W MHOXecTBO 3HaueHWH ¢yHkouu. Hymun ¢yskmun.  Ilpomexytku
3HaKoNoCTOsAHCTBA. YETHbIe U Heu€éTHhIe QyHKUUU. [lepuonnueckue GpyHkiuu. [IpomexyTku MOHOTOHHOCTH
¢bynkuuu. MakcumMyMbl U MUHUMYMBI ¢GyHKIMM. HaunGonbilee W HauMeHblee 3HaueHHs (DYHKIMM Ha
MIPOMEXKYTKE.

Jlunelinas, kBagpaTudHas U ApOOHO-TMHEHHAs QYyHKIIUHA. DJIEMEHTAPHOE UCCIIEIOBAHUE U TTOCTPOCHHUE
UX IrpauKOB.

Crenennas (yHKIMS C HaTypajJbHBIM M IIeJbIM TokaszateneMm. EE cBoiictBa u rpaduk. CBoicTBa H
rpaduk KOpHs N-OM CTENEHU KaK (HYHKIMH OOpaTHOW CTENEHU C HATypaJbHbIM MOKA3aTEIIEM.
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[Toka3zarenbHas u norapudmuyeckas (yHKUIUHU, UX cBoiicTBa M rpaduku. Vcnonb3oBanue rpadukoB
(GyHKUIMN 1715 pelieHus] ypaBHEHHH.

Tpuronomerpuueckass OKpPYXHOCTb, ONpEIEICHHE TPUTOHOMETPUYECKUX (YHKLUUH YHCIOBOIO
apryMeHTa.

OyHKIIMOHANBHBIE 3aBUCHMOCTH B pEaJbHBIX Ipoleccax H SBICHUAX. [paduku peanbHBIX
3aBUCUMOCTEH.

Havaja maTeMaTH4eCKOIo aHaJIM3a

ITocnenoBarenbHOCTH, CIIOCOOBI 3a7aHUs MOCIEA0BaTEIbHOCTEH. MeTos MaTeMaTHUeCKOM MHIYKIMH.
MOHOTOHHBIE U OTPaHUUYEHHBIE MOCIIEI0BATENBHOCTH. VICcTOpHs BO3HUKHOBEHUS! MAaTEMaTHUECKOIO aHaIM3a
KaK aHaJIn3a 6ECKOHEUHO MaJIbIX.

Apudmernueckass U reomeTrpuueckas mporpeccud. beckoHeyHO yObIBarolas TIeoMeTpUuecKas
nporpeccusi.  Cymma  OeCKOHEYHO  YOBIBAaKOIICH  TI'€OMETPUYECKOM  mporpeccud. JIMHEWHBIH W
JKCIIOHEHIMAIBHBIA pocT. Yuceno e. Dopmyina CIOXKHBIX INPOUEHTOB. lcrnosb3oBaHue mnporpeccuu s
pELIeHNs peabHBIX 3aa4 IPUKIIAIHOTO XapaKTepa.

HenpepsiBable GpyHKIMM 1 uX cBoicTBa. Touku pa3peiBa. AcUMOTOTHI rpadukoB ¢pyHkuuid. CBoHCTBA
(GyHKUMH HenpepbIBHBIX Ha OTpe3ke. MeToJ MHTEepBAJIOB Ui pellieHHs] HepaBeHCTB. [IpuMeHeHne CBOMCTB
HeNnpepbIBHBIX (QYHKIMIA AJIs pelIeHus 3a1ad.

[lepBass m BTOpas mpou3BoaHbIe (yHKIMU. OnpeneneHue, reOMETPUYECKH W (U3UUECKUH CMBICT
MIPOM3BOTHON. Y paBHEHHE KacaTeIbHON K TpaduKy QyHKITHH.

[Ipon3BonHble 3neMeHTapHbIX (QyHKUuH. [Ipou3BomHas cyMMbl, NIpPOM3BEAEHUS, YAacTHOIO U
KOMIIO3ULIMU (PYHKIUI.

MHo:xecTBa H JIOTHKA

MHoecTBO, Omepaluy HaJl MHOKECTBaMU M MX cBoicTBa. Jluarpammsl Diinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO alnrapara JJis ONUCAaHUs PEaJIbHbIX IIPOLECCOB U SIBJICHUM, IPU PELICHUH 3aa4
U3 APYrux y4eOHBIX MPEIMETOB.

Omnpenenenve, TeopemMa, CBOHCTBO MaTeMaTHYECKOrOo OOBEKTa, CIEICTBUE, JI0KA3aTeIbCTBO,
PaBHOCHUJIbHBIE YPAaBHEHHUS.

11 KJIACC

Yuciia ¥ BbIYUCICHUSA

Hartypanbhble u nenslie yncna. [IpuMeHeHe mpu3HaKkoB AETUMOCTH LENbIX YHCeN, HauOOoIbIINN 00Ini
nemutens (nanee — HOJl) u naumensbiee obuiee kpatHoe (nanee — HOK), ocratkoB o Moaysito, alnropurma
EBxnmpaa u1s pemenns 3a1a4 B LEJIbIX YUCIIAX.

KommiekcHble uncna. Anredpanyeckas 1 TpPUrOHOMETpUYecKast (POpMBbI 3allMCH KOMIUIEKCHOTO YHCIa.
Apudmernyeckue onepanud € KOMIUIEKCHBIMH 4MciaaMu. M3o0pakeHHe KOMIUIEKCHBIX 4YHCEel Ha
KOOpAMHATHOM 1uiockocTH. @opmyna Myaspa. KopHu n-oil creneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMIUIEKCHBIX YMCeI JUIsl pelieHns (PU3HMUEeCKUX U FTeOMETPUUECKUX 3ajau.

YpaBHeHHsI M HEPABEHCTBA

Cucrema 1 COBOKYIMHOCTh YPAaBHEHUN U HEPABEHCTB. PAaBHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBHUS.
PaBHOCHIIbHBIEC HEPABEHCTBA.

OT60op KOpHEWH TPUTOHOMETPUUECKUX YpPAaBHEHUH C IMOMOIIBIO TPUTOHOMETPUYECKOW OKPYKHOCTH.
Pemrenne TpuroHoMeTpU4ECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS ITOKA3aTeIbHBIX U JIOTapU(PMUUIECKUX HEPABEHCTB.

OCHOBHBIE METO/BI PELIEHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OcHOBHbIE METOJbl PEIICHHUS CHUCTEM U COBOKYIMHOCTEH palOHaJIbHBIX, HPPALMOHAIBHBIX,
MOKa3aTeIbHbIX U JIOTapU(PMUUECKUX YpaBHEHUI.

YpaBHEHHUs1, HEPAaBEHCTBA U CUCTEMBI C IIaPAMETPAMH.

IIpuMeHeHHE ypaBHEHMI, CUCTEM M HEPABEHCTB K PELICHHUIO MaTeMaTHMYECKUX 3aJad U 3a1ad U3
pa3nuyHbIX 001acTeil HAYKH U peaJIbHOM XKHU3HHU, MHTEpIpEeTalys NOJYyYeHHBIX pe3yJbTaToB.
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DyHKUUH U rPpapuKu

I'padux komnoszunmu ¢pyHkmid. ['eomerprueckue o0pas3bl ypaBHEHUN U HEPABEHCTB HA KOOPAMHATHOM
IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rpaUKH.

I'paduueckue MeTOabl pelIeHUs] YpaBHEHHH W HepaBeHCTB. ['paduueckue MeTOIbI pElIeHUs 3aaad C
rapamMeTpamH.

Hcnonb3oBanue rpadukoB (GyHKUMH [J11 HMCCIEIOBaHMSA IPOLECCOB M 3aBHCUMOCTEH, KOTOpbIE
BO3HUKAIOT IIPH PELLICHUH 3aJa4 U3 APYIUX YUeOHBIX IIPEIMETOB U pealbHON JKU3HU.

Havyana maTreMaTH4ecKkoro anajimnsa

[TpumMeHeHre TPOU3BOIHON K MCCIICAOBAHHIO (PYHKIIMI HA MOHOTOHHOCTbB U 3KCTpeMyMbl. Haxoxnenue
HauOOJIBIIEr0 ¥ HAMMEHBIIET0 3HAYCHUH HENPEpbIBHON (PYHKIIUU HA OTPE3KE.

[IpuMmeHeHre NMPOU3BOMHOM U1 HAXOXKIEHUS HAWIyYIIEro pPEIIEHUs B IPUKIAJHBIX 3aJadax, s
OIIPEIEICHUS] CKOPOCTH U YCKOPEHUS IIpoliecca, 3a1aHHoro (opmysnoil niu rpadukom.

IlepBooOpasHasi, OCHOBHOE CBOWCTBO mepBooOpasHbIX. [lepBooOpa3Hble 3JIeMEHTapHBIX ()YHKIIHA.
ITpaBuia HaXx0XI€HUSI IEPBOOOPA3HBIX.

WnTterpan. ['eomerpuueckuil cMpica nHTerpaia. Beruucienue onpenenéHHOro uHTerpaina mno gopmyine
Herorona-JleliOuauma.

[TpumeHeHne MHTETpaa sl HAXOXKACHUS TUIOMAIeH MIIOCKUX GUTYp U 00BEMOB Fr€OMETPUIECKHX TEJI.

[Tpumepsl pemeHnit audQepeHaIbHbpIX ypaBHeHHH. MaTeMaTn4eckoe MOJCIHPOBAHNE PEATbHBIX
IIPOLIECCOB ¢ MOMOILBIO AU(PepeHInaNbHBIX YpaBHEHUH.
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IINTAHUPYEMBIE PE3VJIbTATbBI OCBOEHMA YUEBHOI'O KYPCA «AJI'EBPA N1 HAYAJIA
MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHL) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOH MO3UIMH OOYYArOMIeToCs] KaK aKTHBHOTO M OTBETCTBEHHOIO
YJieHa POCCHMCKOTO OOIIecTBa, MPEACTABICHHE O MaTeMaTHUYeCKHMX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, ABJICHUM, IPOIIEAYP TPAXKAAHCKOTO 001IecTBa (BRIOOPHI, OIIPOCHI U APYTOe), YMEHHUE
B3aMMOJICHCTBOBATH C COLUATBLHBIMUA HHCTUTYTAMH B COOTBETCTBHH C UX (DYHKITUSIMU U HA3HAYCHUEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHUUCKOW TPaXKTAHCKONH HICHTUYHOCTH, YBAKECHHS K TMPOIUIOMY H
HACTOAIIEMY POCCHUMCKONM MaTeMaTHKHU, IEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCUMCKUX
MaTeMaTUKOB M POCCHUMCKOW MaTEMaTHYE€CKOM IIKOJbI, HMCIOJIb30BAHUE 3THUX JOCTHKEHUH B JPYTUX
HayKax, TEXHOJIOTHUSX, cPepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHHE JyXOBHBIX IIEHHOCTEH poccHiickoro Haponaa, chOPMUPOBAHHOCTh HPABCTBEHHOIO
CO3HAHMUsSI, STUYECKOTO TOBEACHUS, CBS3AHHOTO C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HayKH U
JESATEIbHOCTHIO YUEHOT0, OCO3HAHKE JTMYHOTO BKJIa/Ia B OCTPOCHHUE YCTOMYMBOTO OYyAYIIEro;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

3CTETUYECKOE OTHOILIEHHWE K MHUpPY, BKJIIOYAs OSCTETUKY MaTEeMaTHYECKHUX 3aKOHOMEpPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUH, PacCy JACHUN, BOCIPUUMUYUBOCTh K MAaTEMaTHYECKUM aCIEKTaM Pa3JIMYHbIX
BUJIOB UCKYCCTBA;

5) puzuveckoro BoCnMTaHUSA:

c(OpMUPOBAHHOCTh YMEHHUSI NPUMEHATH MaTeMAaTUYECKHME 3HAHUS B MHTEpEcax 3J0pOBOTO U
Oe3omacHOro 00pasza JKHU3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0POBBIO (3I0pOBOE MHTAaHUE,
cOaNaHCUPOBAHHBIM PEXUM 3aHATUN W OTHAbIXA, peryispHas (u3nueckas aKTHUBHOCTb), (U3UYECKOE
COBEPIIICHCTBOBAHUE TIPH 3aHATUSX CIIOPTUBHO-03/I0POBUTEIBHOMN JCSATEIHHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TpPYAY, OCO3HAaHHWE IEHHOCTU TPYAOIIOOMS, HHTEpEC K pa3inuHbIM cdepam
PO EeCCHOHAIBHON JESITEIbHOCTH, CBA3aHHBIM C MaTEMAaTUKOW U €€ MPUIIOKEHHUSIMHU, YMEHUE COBEPIIAThH
OCO3HAHHBIN BBIOOP OyayIe mpodeccuu U peain30BhIBaTh COOCTBEHHBIC KU3HEHHBIE IJIAaHBI, TOTOBHOCTh
U CIOCOOHOCTh K MaTeMaTH4eCKOMY OOpa3oBaHHUIO M CaMOOOpPa30BaHUI0 HA MPOTSHKEHWH BCEH KU3HHU,
TOTOBHOCTb K AKTUBHOMY YYaCTHIO B PEUHICHUHU MPAKTUYECKUX 33]1a4 MaTEMaTUUECKON HAIIPaBICHHOCTH;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh IKOJOTUYECKON KYJIbTYPhl, TOHUMAHUE BJIMSHUS COLMAIBHO-IKOHOMUYECKUX
MPOIIECCOB HAa COCTOSHUE MPHUPOJHOM U COIMATBHOW CpeAbl, OCO3HAHHWE TJIO00AIILHOTO XapakTepa
9KOJIOTHYECKHUX MPOOIeM, OpUEHTAIMS Ha MPUMEHEHUE MaTeMaTHYECKUX 3HAHUW JAJsl pelIeHHs 3ajad B
00JIaCTH OKPYKAIOIICH Cpenbl, TIIaHUPOBAHUE TMOCTYMKOB M OIEHKH MX BO3MOXKHBIX TTOCIEICTBHH IS
OKpYKaloIleu Cpeibl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
1 0OIIIECTBEHHOW MTPAKTUKH, TOHUMAaHUE MAaTeMaTHIECKON HAyKH KaK cephl YEIOBEUECKOM IeATeTLHOCTH,
STaroB €€ pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHSA [HUBUIM3AIUU, OBIAJCHHUE S3BIKOM MaTEeMaTHKH M
MaTEMaTUYeCKOW KYJIbTYpOM KaK CPEICTBOM IO3HaHUS MHpPa, TOTOBHOCTb OCYIIECTBISATH MPOEKTHYIO U
MCCJIEI0BATENbCKYIO IESITENbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1elCTBUS
Ba3oBble JJoruueckue aeiicTBUA:
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BBISBJIITh M XapaKTEPU30BaTh CYILECTBEHHbIE NPU3HAKM MaTeMaTHYECKHUX OOBEKTOB, MOHATHIA,
OTHOILICHUIA MEX]y MOHATUAMH, (POPMYTUPOBATH ONpPE/CICHHs MOHIATUMN, YCTaHABIMBATH CYIIECTBEHHBIN
NPU3HAK KiacCu(UKaUU, OCHOBAHMS JUIs1 0000IIEHUS M CPABHEHUS, KPUTEPUH ITPOBOIUMOTO aHAIIN3A,;

BOCIIPUHUMATh,  (OpMYyIMpOBaTb U  NPeoOpa3oBbIBaTh  CY)KICHHs:  YTBEpAWUTENbHbIE U
OTpHLIATENIbHBIE, €IMHIUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISBIISITh MaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBS3M M NPOTHBOpeuMs B (akTaX, JaHHBIX,
HaOJIONCHUSAX W YTBEPXKICHMSAX, TMpeajaraTb KPUTEPUW IS BBIABICHHS 3aKOHOMEPHOCTEH U
MIPOTUBOPEYUI;

JienaTb  BBIBOJBI C  HCIOJB30BAHMEM 3aKOHOB JIOTMKM, JEIyKTHBHBIX UM HHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

NPOBOJUTH CaMOCTOSITENIbHO JOKa3aTeNbCTBA MAaTEeMAaTUYECKUX YTBEpPKICHHH (TMpsMble U OT
IPOTUBHOI0), BBICTPAUBATH APryMEHTALMIO, MPUBOAUTH IPHUMEPbl M KOHTPIPUMEPHI, O0OOCHOBBIBATH
COOCTBEHHBIE CYX/IEHUS U BBIBOJIbI;

BBIOMpATh CHOCOO pelieHuss yueOHOH 3amaun (CpaBHHMBAaTh HECKOJIBKO BAPHMAHTOB pELICHUS,
BBIOMPATh HAN0OJIEE OIXOAAIINHA C YIETOM CAMOCTOSATEIBHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBble ucciieoBarebcKue 1eiCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIE0BATENbCKUIA HHCTPYMEHT MO3HAHUsA, (POPMYIMPOBATH BOIIPOCHI,
$uKcupyromue MpoTUBOpPEUne, NpodaeMy, YCTaHABIMBATh UCKOMOE M JaHHOE, (hOpMUPOBATH THIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3HIINIO, MHEHUE;

IPOBOJUTH CaMOCTOSITENIbHO CIUIAHUPOBAHHBIM HKCIEPUMEHT, MCCIIEJOBAHUE I10 YCTAHOBJIEHUIO
0COOEHHOCTEM MaTreMaTH4YecKoro OOBEeKTa, SBICHHS, IPOLECCa, BBIBICHUIO 3aBUCUMOCTEH MEXay
00BEKTaMH, SIBICHUSMH, IPOIIECCAMH;

CaMOCTOSITENIEHO ~ (OPMYJIUpOBaTh OOOOIIEHMST W BBIBOJABI IO pE3yJbTaTaM IPOBEAEHHOTO
HaOJIO€HUS, MCCIEOBAaHUS, OLEHMBATh JOCTOBEPHOCTb IIOJIyYCHHBIX pPE3Yy/lbTaTOB, BBIBOJOB U
000011IeHMI;

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE MpOIecca, a TAKKE BBIABUIATh IPEAINOJOXKEHHUS O €ro
Pa3BUTHH B HOBBIX yCIIOBHUSIX.

Padora ¢ undopmanmeii:

BBISBIIATH JIeDUIMTHI HHPOPMALIUHU, JTaHHBIX, HEOOXOAMMBIX JJIsl OTBETA Ha BONPOC M IS pelIeHUs
3a]a4uu;

BHIOMpPATh HH()OPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHATU3UPOBATh, CUCTEMATH3MPOBATh U
UHTEPIPETHPOBATH MHPOPMAITUIO Pa3THUHBIX BHIOB U (POPM IMPEIICTABICHHS,;

CTPYKTYpUpOBaTh HH(OpMAIMIo, MNPEACTaBIATh €€ B pPa3MYHbIX (OpMax, HILTIOCTPUPOBATH
rpaduvecKu;

OILIEHUBATh HAAEKHOCTH HH(OPMAIIHH IO CAMOCTOSATENEHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHHBePCAJIbHbIE YUeOHbIE TelicTBUS

O0menue:

BOCHpI/IHI/IMaTB nu q)OpMy.]'II/IPOBaTB CY)K,ZIGHI/HI B COOTBCTCTBUU C yCJ'IOBI/IHMI/I U UeIsiMu 06H1€HI/ISI,
SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTI) CBOIO TOLIKy 3peH1/1$1 B yCTHI)IX N NMHCBbMCHHBIX TCKCTaX, JaBaTb
MOSICHEHHUS 10 XO/1y PEIICHHs 3a/1a4l, KOMMEHTHPOBATh MOTyUYEHHBIH Pe3ynbTaT;

B X0J/ie 00CYXJICHHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOW TeMbI, IPOOJIEMBbI, perraeMoin
3aga4i, BBbICKa3bIBaThb HJACH, HAICJICHHBIC Ha IIOHCK peIHeHI/IH, COITIOCTABJIATH CBOH CY)K)IeHI/Iﬂ C
CYKICHUSIMH APYTUX YYaCTHUKOB IUAora, OOHapy>KMBaTh pa3inyve U CXOJCTBO MO3UIIMNA, B KOPPEKTHOM
dbopMme hopMynTUpOBATh pa3HOTIACHS, CBOM BO3PAKECHHUS;

NPEJCTaBISITh  Pe3YyAbTaThl  PEIISHUS  3aJadyd, OKCIEPUMEHTa, HCCIEIOBAaHUS, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (OpMAT BBICTYIUICHUS C YYETOM 3a/Jad MPE3CHTAIMd W OCOOCHHOCTEH
ayJIUTOPUH.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
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Camoopranu3amnus:

COCTaBIISITh IJIaH, AJITOPUTM PEIICHUS 3a/1a4M, BRIOUPATH CIOCO0 pelIeHHs ¢ y4ETOM MMEIOIIHXCS
pPECypCcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C
y4€TOM HOBOI HH(OpMALIUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

BIIQJICTh HABBIKAMHU II03HABATEIbHOUW pEQIICKCHH KaK OCO3HAHHUS COBEpIIACMBIX JCUCTBUU U
MBICTTUTEIILHBIX TPOIECCOB, WX PE3ylIbTaTOB, BIAJCTh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS
Ipoliecca U pe3ynbTaTa pelleHns MaTeMAaTUYECKOM 3a1a4y;

NPEABUAETh TPYJAHOCTH, KOTOPbIE MOTYT BO3ZHUKHYTh IIPU PELICHUU 3a/1a4l, BHOCUTh KOPPEKTUBHI B
JESTEIIbHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAWJICHHBIX OMIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LETU U YCIOBHUSAM, OOBSCHATH MPUYUHBI JOCTHXKCHUS WU
HEJOCTH)KEHUS PE3YJIbTATOB JIESTEIbHOCTH, HAXOJUTh OIMOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEIbHOCTD:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U WHJMBHUAYAIbHOM paOOThI MPHU PEIICHUU
y4eOHBIX 3aj]la4, IPUHUMATh 1€JIb COBMECTHOM MESTEIIbHOCTH, MJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThl, pacmpenensiTh BHABI pPadOT, MOTOBapUBATHCA, OOCYXKIaTh MPOLECC U pe3ylbTaT paboThl,
0000111aTh MHEHHSI HECKOJIBKUX JTFOJIEH;

y4acTBOBATh B IPYNIOBBIX (popmax paboThl (00CYKIeHUS, 0OOMEH MHEHUH, «MO3TOBBIC IITYPMBI» U
WHBIC), BBIMTOJIHIATH CBOKO YaCTh PaOOTHI M KOOPIUHUPOBATH CBOU JCHCTBUS C APYTUMHU WICHAMHU KOMaH/IbI,
OILICHMBATh KA4€CTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMU
B3aUMO/ICHCTBUSI.

NPEJIMETHBIE PE3YJIBTATbBI

K koniy oOydenus B 10 kiiacce o0y4arouiuiicst moxy4yuT CIeayIOIIUe IpeIMeTHbIe pe3yabTaThl MO
OTJIeTbHBIM TeMaM paboueil mporpaMMbl y4eOHOTO Kypca «Anredpa v Havalla MaTeMaTHYeCKOTO aHaIN3ay:

Yucsa v BbIYUCICHUA:

CBOOOJIHO OIEPUPOBATH MOHATHUSIMH: PAIMOHAIBHOE YMCIIO, OECKOHEYHAsl MepUoruvecKas Jpoob,
MPOLEHTHI, HUPPALMUOHAIBHOE YMCIIO, MHOXKECTBA PALMOHAIBHBIX U JIEWUCTBUTENIBHBIX YHCEN, MOIYJb
JIEUCTBUTEIILHOIO YUCIIA;

MPUMEHSATH IPOOU M TIPOIEHTHI IS PEIICHUS MPUKIIAIHBIX 33/1a4 U3 Pa3IMUHbIX OTPACie 3HAHUM 1
pEATbHOM )KU3HU;

MPUMEHSTh MPUOTMKEHHBIE BBIUMCICHUS, MPaBUJIa OKPYTIIEHUsS, MPUKUAKY U OICHKY pe3ysbTara
BBIYMCIICHUI;

CBOOOJIHO OMNEPUPOBATH MOHSATHEM: CTENEHb C ILETBIM TMOKa3aTeJIeM, MCIOJIb30BaTh MOAXOISIIYIO
dbopMy 3anmucH NeUCTBUTEIBHBIX YHCEI TSl pEIISHUS MPAKTUUECKUX 3a/1a4 U TIPEICTABIICHUSI IaHHBIX;

CBOOOHO OMEpPUPOBATH MOHATHEM: apUPMETHUUECKUN KOPEHb HATYypaJIbHOM CTETICHU;

CBOOOIHO OTIEPUPOBATH MOHATHEM: CTETICHb C PAIIMOHAIBLHBIM ITOKA3aTelNeM;

CBOOOJTHO OTIEPUPOBATH MOHATHSIMU: JIOTapU(M YUCIIA, TECATUYHBIE U HATYPAJIbHBIC JTOTapU(MBI;

CBOOOJTHO OTIEpUPOBATH MOHATHSIMU: CUHYC, KOCHUHYC, TAHTE€HC, KOTAHT€HC YHCJIOBOTO apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, ADKKOCUHYC U APKTAHI€HC YMCIIOBOI'O ApTYMEHTA.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJIHO OIEPUPOBATh TMOHATHUAMH: TOXKACCTBO, YypaBHEHHE, HEPABEHCTBO, PABHOCUJIBHBIE
YpaBHEHUS U YPaBHEHUS-CIIECTBUS, PABHOCUJIBHBIE HEPABEHCTBA;

MPUMEHSTh Pa3IMYHbIE METOJBI PEIICHHs PAlMOHATBHBIX M JPOOHO-PAIlMOHATBHBIX YpPaBHEHHH,
MIPUMEHSATH METOJI UHTEPBAJIOB IS PELLICHUS HEPABEHCTB;

CBOOOJHO OINEpPUPOBATH MOHATHUSMU: MHOTOUIEH OT OJHOW MEPEeMEHHOH, MHOTOWIEH C LEJIbIMU
K03 uIIMeHTaMl, KOPHH MHOTOYJIEHA, NMPUMEHSTHh [IeJIeHHEe MHOrOYjeHa Ha MHOTOYJIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera i pemienus 3anay;
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CcBOOOJHO ONEpHPOBATh MOHATUSAMHU: CHCTEMa JMHEWHBIX YPaBHEHUH, MaTpULA, ONpPEIETUTENh
MaTpuipl 2 X 2 W €ro reoMeTpHUYEeCKHUH CMBICH, UCIOJIb30BaTh CBOMCTBA ompenenutens 2 X 2 mid
BBIUMCJIEHHSI €r0 3HAYEHHUs, NPUMEHATh ONPENCIUTENN AJI1 PEUICHUs] CUCTEMBbl JIMHEHHBIX YpaBHEHHH,
MOJIEJIMPOBaTh pEAJbHBIC CUTYyallMH C IOMOLIBI0 CHCTEMbl JIMHEHHBIX YPaBHEHUH, MCCIEN0BATh
IIOCTPOEHHBIE MOJEIIU C IIOMOIIBIO MATPUIL] U ONPEACINTENECH, HHTEPIPETUPOBATD ITOJIY4EHHBIN pe3yJIbTaT;

MCII0JIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHIMMU JUIs MpeoOpa3oBaHUsl BbIPAXKEHUI;

BBINOJIHATh TPe0oOpa3oBaHUsl YHCIOBBIX BBIPAKECHUH, COACPIKALIMX CTEINEHH C palMOHAIBHBIM
IIOKa3aTeseM;

UCIIOJIb30BaTh CBOMCTBA JIOrapu(pMOB AJis IpeoOpa3oBaHUsl JOrapu(pMUUECKUX BbIpAXKEHUI;

CBOOOJTHO ONEPUPOBATH MOHATUSAMH: HppAlMOHAIBHBIC, IOKAa3aTeJbHBIE U JIOrapu(pMHUECKUe
YPaBHEHHUS, HaXOUTh UX PELICHUS C NOMOIIbI0 PAaBHOCUJIBHBIX NEPEXOJ0B WM OCYIIECTBIISAS MPOBEPKY
KOpHEH;

IPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKHE (GOPMYIIbI JUIsl IPeoOpa3oBaHUs TPUTOHOMETPUYECKUX
BBIPAKECHMUI;

CBOOOJHO ONEpPUPOBATH IMOHITHEM: TPUTOHOMETPUYECKOE ypaBHEHHUE, MPUMEHSATh HEOOXOIUMbIE
(bopMyIIbl ISl pellIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJICJIUPOBaTh pEANbHbIE CUTYallud Ha S3bIKE aureOpbl, COCTABIATh BBIPAKEHUs, YPaBHEHUS,
HEPaBEHCTBA IO YCJIOBUIO 3aJauM, MCCIEA0BaTh IOCTPOCHHBbIE MOJEIU C MCIOJIb30BAaHHEM ammapara
anreOpsbl.

DOyHKUUM U rpadpuku:

CBOOOJTHO ONEpUPOBaTh MOHATUAMH: (YHKIHMSA, CIIOCOOBI 3aJaHus (YHKIMH, B3aUMHO OOpaTHbIE
¢ynkumu, kKomMmno3wnus QyHKUWH, rpaduk (YHKIWH, BBIIOIHATH OSJEMEHTapHbIE NpeoOpa3oBaHUs
rpaduKoB QYHKIHI;

CBOOOJIHO ONEpUPOBATh MOHATUAMU: 00JIACTh ONPEACIICHUS] 1 MHOXKECTBO 3HAUCHUH (DYHKIMH, HYIH
(GyHKLMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJTHO ONEpUpPOBaTh MOHATUAMHU: YETHBIE M HEUYETHblE (DYHKIMH, NMEpUoInYecKue (YHKIHH,
MPOMEXKYTKH MOHOTOHHOCTH (PYHKIIMHM, MAKCUMYMbl 1 MUHUMYMBbI (DYHKIIMU, HAaNOOJIbIlIeEe U HAUMEHbIIIee
3HaueHue PYHKIMU Ha IPOMEXKYTKE;

CBOOOJTHO ONEpUPOBATh MOHATHAMM: CTENEHHAs (PYHKIUSA C HATYPaJbHBIM U LIENBIM IOKa3aTeleM,
rpaduK CTENeHHOH (YHKIMU C HATypaJllbHbIM M IEJIBIM IOKazaTesieM, IpaduK KOpPHS Nn-Od CTENeHU Kak
(GyHKIIMM 00paTHOM CTENEHU C HaTypalbHBIM IIOKa3aTelIeM;

ONEepUpOBaTh MOHATHAMM: JIMHEWHAas, KBaJpaTH4Has U JPOOHO-TUHEIHAss (YHKIMH, BBIIOJHATH
3JIEMEHTAapHOE MCCIIEeI0OBaHNE U TOCTPOEHHUE UX IPaUKOB;

CBOOOJIHO OIEpPUPOBATH MOHATUAMU: MOKa3aTeNIbHAs U Jorapudmuyeckas QyHKINH, UX CBOICTBA U
rpaduKu, UCIIOJIb30BATh UX TPAPUKU AJIS PELICHUS] YpaBHEHHUI;

CBOOOJHO  OMEpPUpPOBaTh  MOHATHSAMH: TPUTOHOMETPHYECKas  OKPY)KHOCTb,  OIpEIENIECHUE
TPUTOHOMETPUUYECKUX (PYHKLIUI YHUCIOBOIO apryMEHTa;

UCIMOJIb30BaTh TpapuKu (YHKUMN JUIS UCCIEIOBAHUS MPOIECCOB M 3aBUCHUMOCTEH IMPH peIIeHUH
3a/1a4 U3 JAPYrux y4eOHbIX MPEIMETOB M PeajJbHOW KU3HM, BhIpaXKaTbh (OpMyJiaMU 3aBUCUMOCTU MEXKIY
BEJIMYUHAMU;

Hauana maTeMaTH4eCKOro aHaJmu3a:

CBOOOJIHO OIEPUPOBATH MOHATUAMU: apUPMETUYECKas U FreOMeTpUUecKas mporpeccusi, 0eCKOHEYHO
yObIBarolasi reoMeTpuueckas Mporpeccus, JUHEHHBIH U 3KCIOHEHIUAIbHBIN POCT, GopMylia CIOKHBIX
MPOLIEHTOB, UMETh NPEJCTABICHNE O KOHCTAHTE;

MCIIOJIb30BaTh IPOIPECCUU JUUISl PELIEHMsSI pEAJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJTHO OIIEpUPOBATh MOHSTHUSIMHU: I10CJIE0BATENBHOCTD, CHOCOOBI 3aJaHus
NOCIIEI0BATENbHOCTEN, MOHOTOHHBIE W OrPAaHUYCHHBIE IIOCICNOBATEIBHOCTH, ITOHMMATh OCHOBBI
3apOXKIEHUS] MaTEMATUYECKOT0 aHaIM3a KaK aHalIn3a OECKOHEUHO MaJlbIX;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: HENpPEpHIBHBbIC (DYHKIMH, TOUKH pa3pbiBa rpaduka (yHKIUH,
acUMIITOTHI rpaduka GyHKIUY;

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 68 ot 15.09.2023. UcnonHutens: Knioesa C.C. 0 AIEKTPOHHbINA
CtpaHunua 11 3 17. CTpanuua cosaaxa: 15.09.2023 12:37 =¥ TATAPCTAH



CBOOOJHO OIEpPUPOBATH MOHATHEM: (YHKIHMS, HEMpepblBHAs Ha OTpe3Ke, MPUMEHSTh CBOMCTBA
HENPEPBIBHBIX (PYHKIUN AJIs1 pEeIIeHUs 3a1a4;

CBOOOZHO ONEPUPOBATH MOHSATHUSMU: TEpPBasi U BTOpas MPOM3BOAHBIE (YHKIUHU, KacaTelbHas K
rpaduky ¢ yHKIHH;

BBIUKCIISTH MIPOU3BOJHBIE CYMMBI, MPOU3BEICHHS, YaCTHOTO U KOMITO3UIIUU IBYX (YHKIM, 3HATH
IPOM3BOJIHBIC SJIEMEHTAPHBIX (PYHKIUH;

UCIIO0JIb30BaTh T€OMETPUYECCKHUNA U (PU3UUECKUI CMBICI IPOU3BOJHOM JUIsl pEILICHHS 3a/1a4.

MHoxkecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpalliy HaJl MHOKECTBAMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapar Uil OINHCAaHMsS PEANbHBIX IIPOLIECCOB U
SIBIICHU, TIPY PEIICHUH 3a/1a4 U3 JAPYTUX y4eOHBIX IPEAMETOB;

CBOOOJHO OIEpPUPOBaTh IMOHSATUSMHU: OIpENeIeHHe, TeopeMa, ypaBHEHHE-CIEACTBHE, CBOMCTBO
MaTeMaTHUYeCKOTro 00BEKTa, I0KA3aTeIbCTBO, PABHOCUIIbHBIC YPABHEHHS U HEPABEHCTBA.

K xonmy obyuenus B 11 kjacce 00y4aromuiics MOMyYUT CIEAYIOUINE IPEIMETHBIC PE3yIbTaThl 110
OTJENIFHBIM TeMaM pabodell mporpaMMbl YUeOHOTO Kypca «Anredpa v Havyaja MaTeMaTHIeCKOTO aHAIH3ay:

Yucsia v BbIYUCICHUA:

CBOOOJHO ONEpUPOBATH MOHITUSAMU: HATypalbHOE U IIEJIOE YMCIIO, MHOXKECTBA HATYPaJIbHBIX U
LEJIBIX YHCEeJI, UCIIOIb30BaTh Mpu3Haku AenuMoctu 1enbix ynces, HO u HOK nHarypanbHbIX uncen aiis
peuenus 3a1a4, IpPUMEHATh AIrOpUTM EBKIMAa;

CBOOOJHO OINEpPUPOBATh IMOHATHEM OCTaTKa MO MOJIYJIO, 3alUChIBaTh HATypallbHbIE 4YHCIIa B
Pa3IMYHBIX NO3ULUOHHBIX CUCTEMAaxX CUHUCIICHUS,

CBOOOZHO OIEPUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX YHCEIl,
IPEJCTaBISITh KOMIUIEKCHBIE 4YHCJIa B aireOpandeckoll M TPUTOHOMETPUYECKOH (opMe, BBHIIOIHATH
apudmeTHyecKre onepani ¢ HUMU U U300pakaTh Ha KOOPIMHATHON TIOCKOCTH.

YpaBHeHHs] M HEPABEHCTBA:

CBOOOZHO OIEpPUpPOBaTh MOHSATUSMHU: HppAMOHANbHBIE, IOKa3aTeJdbHble M JorapudMuyuecKue
HEPaBEHCTBA, HAXONUTh UX PEIICHHUS C IOMOIIBI0 PABHOCWIBHBIX IIEPEXO/I0B;

OCYIIIECTBIISATH OTOOp KOPHEN MPU PEIIEHNN TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJTHO ONEPHPOBATh MOHATHEM TPUTOHOMETPHUUYECKOE HEPaBEHCTBO, NMPUMEHATh HEOOXOIUMbIE
(bopMyIBI TSl pEIIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKIX HEPABEHCTB;

CBOOOZHO ONEpUpPOBAaTh TOHATHUAMU: CHCTEMAa U COBOKYIHOCTh YPAaBHEHMH M HEPaBEHCTB,
PAaBHOCUJIBHBIE CHUCTEMBI M CHCTEMBI-CIEJICTBHs, HAXOAUTh PEIICHHS CUCTEMBI M COBOKYIHOCTEW
palroHaIbHBIX, UPPAIMOHATBHBIX, TTOKA3aTENbHBIX U TOTapU(PMUIECKIX YPaBHEHUN 1 HEPABEHCTB;

pewmarb palMOHAJIbHBIE, HMppalOHAJIbHBIE, IOKa3aTelIbHbIE, norapudmuyueckue u
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEpP KAINE MOYJIN U ITapaMeTPBbL;

IPUMEHSTh IpadUyecKkue METOAbl JJIsi PEUIeHHs YpaBHEHMM M HEpaBEHCTB, a TaKkKe 3ajad ¢
rapaMeTpamu;

MOJICTTMPOBATh pealibHble CHUTYAIllMd Ha S3bIKE anreOpbl, COCTaBISATh BBIPAXKEHUS, YpPaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIOBUIO 337a4M, UCCIEA0BATh OCTPOCHHBIE MOJENH C HCIOJIb30BAaHUEM
anmnapara ajireOpbl, UHTEPIIPETUPOBATH MOTYYESHHBIN pe3ynbTar.

DyHKIUH U TPaPUKH:

CTpOUTH TI'paUKH KOMIO3ZULUHU (YHKLIUH C MOMOIIBIO 3JIEMEHTAPHOTO HCCIEAOBAaHHUS M CBOMCTB
KOMITO3HIINH IBYX ()YHKIIHIA;,

CTPOUTH T€OMETpUUECKHe 00pa3bl ypaBHEHHI U HEPABEHCTB HAa KOOPAMHATHOM TIOCKOCTH;

CBOOOIHO OTEPUPOBATH MOHATUSAMU: TPa()UKH TPUTOHOMETPHUECKUX (YHKITHIA,

MPUMEHSTh QYHKIIUHU AJIE MOJISTUPOBAHUS M UCCIIEIOBAaHUS PeaTbHBIX MPOILIECCOB.

Hayana maTemMaTn4yeckoro aHajamsa:

MCIOJIb30BaTh IPOU3BOHYIO I UCCIIeI0BaHUS (GYHKIIMH HA MOHOTOHHOCTh U 9KCTPEMYMBI;

HAXOJUTh HauOOJbIIIEe U HANMEHbIIIEee 3HAYCHHs (PYHKIIMN HEMPEPHIBHON HAa OTPE3KE;
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UCTIOJIF30BATh TPOU3BOIHYIO JIJISI HAXOXKICHUS HAWTYUIIETO PEIICHUS B MPHUKIAIHBIX, B TOM YHCIIC
COLMAIbHO-9KOHOMHYECKHUX, 3a/1a4yax, Ui ONpEeIeNICHUs CKOPOCTH M YCKOpPEHHs Ipolecca, 3aJaHHOTro
dopmynoit unm rpadpukom;

CBOOOJTHO OIEPHUPOBATH MOHITHUAMHU: IEPBOOOpa3Hasi, ONPEACIEHHBI HMHTETpal, HaXOAUTh
NepBOOOPA3HBIC IIEMEHTAPHBIX (DYHKIMU M BBIYUCIATH HHTErpai o opmyie Herorona-JleiOHua;

HAXOJUTh IJIOUIAIU MJIOCKUX (PUTYP U 0OOBEMBI TN C TTOMOLIBIO HHTETPaa;

UMEThb TPEJACTAaBICHHE O MaTeMaTHYECKOM MOJACIMPOBAHUM Ha TPHUMEPE COCTAaBJICHUS
nuddepeHIaIbHBIX YPaBHCHHUIH;

pemarh NpUKIaJHbIC 3a/1a4H, B TOM YHUCIIE COIMAIbHO-3KOHOMUYECKOTO U (PH3UYECKOro XapakTepa,
CpeACTBaMU MaTEMaTHYECKOTO aHaIN3a.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Kourpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
MHOX€ECTBO 1€CTBUTEIIbHBIX YHUCEIL.
1 Mmuorounensl. PanmonanbHblie ypaBHEHUS U 24 | https://ege.sdamgia.ru/
HepaBeHCTBA. CHCTEMbI TUHEHHBIX
YpaBHEHUU
O .
2 yHiUuH 1 rpaguich. CTenennas pymkus ¢ 12 1 https://www.time4math.ru/
L[eJIBIM TIOKa3aTesieM
3 Apudmernaeckuii KOpeHb N-0i CTEICHU. 15 | https://fipi.ru/ege
HppaumnonanbHble ypaBHEHUS
4 [TokazarenpHas ¢pynkuus. [lokazarenbHbie 10 1 https://ege.sdamgia.ru/
ypaBHEHUs
JI . .
5 orapupmiriccas pyniuns 18 1 https://www.time4math.ru/
Jlorapudmudeckue ypaBHEHUS
6 Tpuronomerpuyeckue BeIpaXXeHUs U ) 1 https://fipi.ru/ege
YpaBHCHHUS
https://ege.sdamgia.ru/
7 ITocnenoBaTeabHOCTH U IPOrPECCUH 10 1
8 HenpepsiBable pynkuuu. [IpouszBoanas 20 1 https://www.time4math.ru/
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AT 5 ) https://fipi.ru/ege
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0

[lokymeHT co3gaH B anekTpoHHon copme. Ne 68 ot 15.09.2023. NcnonHutens: Knioesa C.C.
Ctpanuua 14 u3 17. Ctpanuua cosgara: 15.09.2023 12:37

Il INIEKTPOHHBIN
=¥ TATAPCTAH



https://ege.sdamgia.ru/
https://www.time4math.ru/
https://fipi.ru/ege
https://ege.sdamgia.ru/
https://www.time4math.ru/
https://fipi.ru/ege
https://ege.sdamgia.ru/
https://www.time4math.ru/
https://fipi.ru/ege

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
n/n NMPOrpamMMbl Bcero Konrpoapueie  Ipaxruueckue oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 I/ICCJ'IGILOBaHI:Ie (GYHKIHHI C TOMOIIBIO ” | https://ege.sdamgia.ru/
MIPOU3BOTHOM
2 [lepBooOpazHast 1 UHTETPAT 12 1 https://www.time4math.ru/
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 | https://fipi.ru/ege
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmroHansHbIe, TOKa3aTeIbHBIC U 24 | https://ege.sdamgia.ru/
norapuMUUecKre HePaBeHCTBA
5 KomriekcHbie ncia 10 1 https://www.time4math.ru/
6 HarypanbsHsle u nensie yucna 10 1 hitps://fipi.ru/ege
;| S e [
YpaBHEHUU
8 3ajauu ¢ mapameTpamu 16 1 https://www.time4math.ru/
9 HOBTOPGHI/IG, 000011IeHHE, CHCTEMATH3ALIMS 16 ) https://fipi.ru/ege
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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