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INOACHUTEJIBHAA 3ATINCKA

VYueOHblii Kypc «AureOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HauOoJiee 3HAUYUMBIX B IIPOrpaMMe CpeJHEero oouiero oOpa3oBaHUs, IOCKOJbKY, C OIHOMN
CTOPOHBI, OH 00ECIIEUNBAET HHCTPYMEHTAJIbHYIO 0a3y /I U3yUEHUs BCEX €CTECTBEHHO-HAYUHBIX
KYpCOB, a C JPyroil CTOpOHBI, (POPMUPYET JIOTHYECKOE U AOCTPAKTHOE MBIIUIEHNUE 00Y4atoIuXcs
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOCHHMS HWH(POPMATUKH, OOLIECTBO3HAHMS, WCTOPHH,
CJIOBECHOCTH M JAPYrMX IUCHMIUIMH. B paMkax paHHoro ywyeOHOro kypca oOywarolmuecs
OBJIA/ICBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOM HAayKH, KOTOpas (OpMYJIHpPYET CBOU
JOCTH)KEHUS] B MaTeMaTU4eCcKol Gopme.

VY4eOHbIil Kypc anredpsl M Hayall MaTeMaTHUECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIIEIIHOTO OBJIAJICHUS 3aKOHAMH (PU3UKU, XUMHUH, OMOJIOTUH, TIOHUMaHHsI OCHOBHBIX TEHIEHIMH
pa3BUTHS SKOHOMHUKH M OOIIECTBEHHOH YXU3HH, MO3BOJSIET OPHEHTUPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOIHAX, YBEPEHHO HCIOJIb30BaTh WX JUIS JAlbHEHIIEro
00pa3oBaHUs U B MOBCETHEBHON KHU3HU. B TO e Bpems oBaieHHe aOCTPaKTHBIMHU M JIOTHYECKH
CTPOTUMH KOHCTPYKLHMSAMH aJareOpbl 1 MaTeMaTUYECKOIo aHalM3a pa3BUBAeT yMEHUE HaXOAUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATH UCTUHHOCTb, I0KA3bIBATh YTBEPKAEHUS C IOMOIIBIO HHAYKIIUU
U paccyXkaTh AEIYKTUBHO, UCIOJIb30BaTh 000OIIEHNE U KOHKpETH3alHIo0, abCTparupoBaHue u
aHaJIOTHIo, (OpMUPYET KpEeaTuBHOE U KPUTUIECKOE MBIIIJICHUE.

B xone m3yuenust ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOydaroluecss MOJy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBLHOTO
IOCTPOCHHUSI MATEeMaTHYECKUX MOJENeH pealbHbIX CHUTyalUH, MHTEPIpPETalud HOJYyYEHHBIX
peLIeHNH, 3HAaKOMSTCS ¢ MPUMEPaMU MAaTEMaTU4YECKUX 3aKOHOMEPHOCTEH B IPUPOJIE, HAYKE U
UCKYCCTBE, C BBIJJAIOIIMMUCS MaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

VY4eOHbIl Kypc o0siajaeT 3HAYMTEIbHBIM BOCHUTATEIbHBIM ITOTEHIIMAJIOM, KOTOPBIH
peanu3yercsi Kak depe3 y4yeOHbIH MaTepual, CIOCOOCTBYIOIIMN (HOPMUPOBAHHIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk MW yepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromei
IPOJOJDKUTEIBHON  KOHIIEHTpPAllMM  BHHUMAHHs, CAaMOCTOSITEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3yibTar.

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTeMaTUYECKOrO aHaIM3a JICXKHUT
NeSITeTHHOCTHBIN MPUHIUT 00YYEHUSI.

B cTpykType yueGHOro Kypca «Anredpa U Hauana MaTeMaTHYEeCKOTO aHAJIN3a» BbIIEICHBI
CIIEIYIOIINE COJEpKAaTEIbHO-METOAUYECKHEe JTUHUM: «Uucna U BblUMCICHUS», «DYHKIMM U
rpadukny», «YpaBHEHUS U HepaBeHCTBay, «Havaa MaTeMaTH4yeckoro aHaian3ay, «MHOXKeCTBa U
Joruka». Bce ocHOBHBIE COZIepKaTEIbHO-METOANYECKHE JIMHUY U3Yy4aloTCs Ha MPOTSHXKEHUH IBYX
JeT o0y4eHus! Ha ypOBHE cpeliHero olIiero oopa3oBaHus, €CTECTBEHHO JIOTOJIHSAS IPYT Apyra u
MIOCTENIEHHO HAChIIIasCh HOBBIMH Te€MaMU W pazfenamu. JlaHHBIA ydyeOHBbIM Kypc sBiseTcs
MHTETPAaTUBHBIM, MOCKOJbKY OOBEIUHSET B ceOe cojep)KaHHEe HECKOJIBKMX MaTeMaTHYeCKHX
JTUCIUIUINH, TAKUX Kak anreOpa, TPUrOHOMETpPHsI, MaTeMaTHUECKUN aHaINU3, TEOpUs MHOXKECTB,
MaTeMaTHuecKas Joruka u japyrue. Ilo Mepe Toro kak oOydaromuecst OBIIaJeBalOT BCE Ooee
OIMPOKUM  MaTeMaTH4YeCKHMM ammaparoM, Yy HHUX IIOCIE€lI0BaTeNbHO (QopMHpyeTcs U
COBEpILEHCTBYETCS YMEHHE CTPOUTh MaTEMAaTUYECKYIO0 MOJIENb pealbHOW CUTYAIH, IPUMEHSTh
3HAHHUA, TIOJYYEHHblE NpPH H3YUYEHUU Y4eOHOro Kypca, Ui PpELIEHUS CaMOCTOSTEIIbHO
copMyIHPOBAHHONW MaTeMaTHUECKON 3aJ]auH, a 3aTeM WHTEPIPETUPOBATh CBOW OTBET.

CopneprxaTenpHO-MeTOANYECKast TUHUSA «HKcIa 1 BBIYUCIEHU» 3aBepiIaeT (OpMUPOBAHUE
HaBBIKOB UCIOJIb30BAHUS JICHCTBUTENIBHBIX YHCEN, KOTOpOe ObUIO HAauaTO HAa YpOBHE OCHOBHOTO
obmero obpaszoBanus. Ha ypoBHe cpemnero obmiero oopazoBanusi 0co00€ BHUMaHUE yIEIAETCS
(OopMHPOBAHNIO HABBIKOB PAIllMOHAJIBHBIX BBIUMCIICHUH, BKIIOYAIONMX B ce0sl MCIOJIb30BaHUE
pasinyHbIX (GOpPM 3amKMcH YHUClIa, YMEHHE JelaTh NPHKUAKY, BBIIOJIHATh HPUOINKEHHBIE
BBIYUCIICHHS, OLICHUBATh YMCIIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEMAaTUYECKUMHU KOHCTAHTaMH.
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3HaKOMbIE 00YYaIOIUMCsI MHOKECTBA HATypaJIbHBIX, LIEJbIX, PAIMOHAIBHBIX U IEHCTBUTEIBHBIX
YyHuCeNl JAOINOJIHAIOTCS MHOXXECTBOM KOMIUIEKCHBIX 4YHUCEN. B KaXZOM U3 3TUX MHOXKECTB
paccMaTpuBalOTCA CBOMCTBEHHbIE €My CIelU(UUECKUe 3a7a4y U ONEpaliu: JeJIeHHE HAIelIo,
ONEPUPOBAHUE OCTATKAaMM HAa MHOYKECTBE LIEJIBIX YHCEN, 0COOble CBONCTBA PAl[MOHAIBHBIX U
UPpaMOHATILHBIX YUCET, apH(METHIECKUE OTIEPALINH, a TAK)KE U3BJICUYCHUE KOPHS HATypalbHOM
CTEIICHM Ha MHOXXECTBE KOMIUIEKCHBIX 4MCEl. biiaromapst mocienoBaTeabHOMY PacUIMPEHUIO
Kpyra HCIOJIb3YEMBIX YUCEI M 3HAKOMCTBY C BO3MOXXHOCTSMHM MX IIPUMEHEHUs Ul pELICHUs
pasInYHbIX 3a7a4 GOPMHUPYETCs MPEICTaBIECHUE O €IMHCTBE MaTEMATUKU KaK HAyKu U €€ POy B
IOCTPOEHHH MOJIETIEH peabHOr0 MUPA, IIMPOKO UCIIONIB3YIOTCS 0000IIEHNE U KOHKPETU3ALH L.

JIluaus «YpaBHEHHUS U HEPAaBEHCTBA» pealu3yeTcs Ha MPOTSHKEHUU BCero oOydyeHMs Ha
YPOBHE CpeIHEro oomero o0pa3oBaHHs, IIOCKOIBKY B KaxaoM paszaene Ilporpammel
IPEIYCMOTPEHO pelIeHUe COOTBETCTBYIOUIMX 3aJad. B pe3ynbraTe oO0y4aromuecs: OBIaleBaloT
pPa3IUMYHBIMU  METOJAaMHU  DELIEHUS palMOHAIbHBIX, MPPALMOHAIBHBIX, [0Ka3aTelIbHbIX,
JOrapupMHUECKUX U TPUTOHOMETPUYECKUX YpPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXke 3ajady,
coxepxamux napaMmerpsl. [lonydeHHble YMEHMs IIMPOKO HMCHOJIB3YIOTCS IIPU HMCCIEIOBAaHUU
(GyHKLUH C TOMOIIBIO IPOU3BOIHON, IIPU PELICHUN MPUKJIAAHBIX 33]a4 U 3aJja4 Ha HaXOXKACHUe
HanOOJBIINX W HAUMEHBIINX 3HaYeHW (yHKUWU. JlaHHas comeprkaTeibHas JIMHUS BKIIIOYAET B
ce0s Takke (GOPMHUPOBAHME YMEHHUH BBINOJHATH pacuéThl MO Qopmysam, peodpa3zoBaHUsA
PalMOHATIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKkKe BBIPAKEHUH,
coJepXkalx creneHu M Jorapudmel. braromaps usyueHuro anreOpandeckoro Matepuala
IPOUCXOJAUT JajipHEHIlee pa3BUTHE AITOPUTMHYECKOIO U aOCTPAKTHOIO  MBILIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCS HABBIKM JIEAYKTHUBHBIX PACCyKAEHUH, pabOThl ¢ CHMBOJIbHBIMU
dbopMamu, TpeCTaBICHNS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraeTt 3QpQGeKTUBHbIE HHCTPYMEHTHI JJISl PELICHHs TPAKTHUYECKUX M €CTECTBEHHO-
HAay4HBIX 33J1a4, HaIJSIIHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopnepxaTenbHo-MeToAnYeCcKast TUHUS «DYHKIMU U TpaQUKH» TECHO MeperuieTaeTcs ¢
JPYTMMHU JIMHUSIMH y4€OHOT0 Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33Ja€T M1OCIIEJ0BATEIbHOCTD
u3ydeHuss Martepuana. l3yyeHwe cCTemneHHOW, TIOKa3aTeNbHOM, Jorapupmuueckod u
TPUTOHOMETPUUECKUX (QYHKIUH, NX CBOMCTB U rpapUKOB, UCIIOIb30BaHUE QYHKIUH AJIs pelIeHUs
3aJa4 U3 APYrux y4eOHbIX MPEIMETOB U pealbHON )KU3HU TECHO CBA3aHO KaK C MaTeMaTHUYECKUM
AQHAJIM30M, TaK U C pelIeHHEeM ypaBHEHHH 1 HepaBeHCTB. [Ipu aTOM GoJbII0€ BHUMAHUE YAETIAETCS
(bopMHpPOBaHUIO YMEHHSI BBIpaXkaTh (hOpMyIaMH 3aBUCUMOCTH MEX/y Pa3IMUHbIMU BETUUYNHAMH,
UCCJIEIOBATh IOJIyY€HHbIE (DYHKIIMM, CTPOUTHh UX rpapuku. Marepuas 3TOH coaep:KaTesbHOI
JIMHUM HallEJIeH Ha pa3BUTHE YMEHUN U HABBIKOB, TO3BOJIAIOIINX BBIPAYKATh 3aBUCUMOCTH MEXIY
BEJIMYMHAMU B pa3IU4HON (opMe: aHaIUTHUYECKOH, rpapuueckoil u cioBecHoM. Ero mzydenue
CHOCOOCTBYET PAa3BUTHIO AJTOPUTMHUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETHU3allMH1, UCIIOJIb30BAaHUIO AHAJIOTHUM.

CopnepxarenpHas nnHusA «Havana mMaTeMaTnyecKkoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
pacIIMpUTh KPYT KaKk MaTeMaTUYeCKUX, TaK U IPUKIIAHBIX 33]1a4, TOCTYITHBIX 00yUJaroIuMCs, TaK
KaK y HHUX MOSIBJIIETCSI BO3MOXXKHOCTb CTPOUTH I'paUKH CIOXKHBIX (DYHKIHUH, ompeaensTb UX
HauOOJbIIME U HAaUMEHbIINE 3HAYEHUS], BBIYUCIATD IJIOM@Aau GUryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM U YCKOpPEHHs InpoueccoB. JlaHHas coaepkaTeinpHas JIMHHAA OTKPHIBAET HOBBIE
BO3MOKHOCTH IIOCTPOCHMS] MATEMATHYECKUX MOJEIIEH PEATbHBIX CUTYallui, I03BOJISIET HAXOIUTh
HaWIy4llle€ pPELIEHUE B MPUKIAJAHBIX, B TOM YHUCIIE COLHAJIBHO-DKOHOMUYECKHX, 3ajadax.
3HaKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOIO aHaJIM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(opManbHO-IOTUYECKOT0 U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHUI pacroO3HaBaTh
IPOSIBIEHUS] 3aKOHOB MaTeMaTHKU B HayKe, TEXHHMKE M HcKyccTBe. OOyuaromuecs y3HAIOT O
BBIJIAIOIINXCS pe3yabTaTax, MOJYyYCHHBIX B XOJ€ Pa3BUTHS MaTeMaTHUKU KaKk HayKH, U 00 HX
aBTOpAax.



CogepxaTtenbHO-MEeTOAMYECKasE JHHUS «MHOXECTBA U JIOTHKAa» BKIIOYAaeT B ceOs
JJIEMEHTHl TEOPUM MHOXKECTB M MaTEeMAaTUYECKOH JIOTUKH. TeopeTHKO-MHO)KECTBCHHBIC
MPEJICTABICHHUS] TPOHU3BIBAIOT BECh KypC MIKOJBLHOM MaTeMAaTWKH W TpeIJiarailoT Haunbolee
YHUBEPCAJbHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3ieibl MAaTeMAaTUKH M €€ TMPHIOKCHHH, OHH
CBA3BIBAIOT PA3HBIC MATCMATUUCCKUC JUCHUIIIIMHBI U UX IIPUJIOKCHHA B CIUHOC LICJIO0C. HO3TOMy
B2XHO JIaTh BO3MOXHOCTh OOY4YarolmeMycCsl MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBpeMeHHOﬁ MAaTCMaTUKHU U UCII0JIb30BATh €T0 AJI BBIPAXKCHUS CBOUX MBICJIEH. I[pyrI/IM Ba’XHbIM
NPU3HAKOM MAaTEeMaTHKH KaK HayKH CJeIyeT NpU3HATh CBOWCTBEHHYIO €W CTpOroCTh
000CHOBaHMH U CJIEIOBAHUE ONPEACIEHHBIM MPaBUIIaM IIOCTPOCHUS I0KA3aTEIbCTB. 3HAKOMCTBO
C DJIEMEHTAMH MAaTEeMaTUYeCKOH JIOTHKH CHOCOOCTBYET Pa3BUTHIO JIOTMYSCKOTO MBIIIICHUS
00yJaromuXxcsi, MO3BOJISIET UM CTPOHWTH CBOM PACCYKICHHS HA OCHOBE JIOTHYECKHX IIPaBHII,
(GopMHpYyeT HABBIKM KPUTHIECKOTO MBIIUICHUSI.

B yae6HOM Kypce «Aunredpa v Hadalla MaTeMaTHYECKOTO aHAIN3ay MIPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO0 MOJICIMPOBAHUs, KOTOpPhIC IPHU3BaHbl CIOCOOCTBOBATH (HOPMHUPOBAHUIO
HABBIKOB MTOCTPOCHHSI MOJICTICH PEATbHBIX CHTYAIMi, UCCICAOBAHUS ITHX MOJECICH ¢ TTOMOIIBIO
ammapara ajareOpbl ¥ MaTeMaTHYeCKOrO aHaJM3a, WHTEPIPETAIlMH IOJYUYECHHBIX PE3yJbTaTOB.
Takue 3amaHus BIUIETEHBI B KaXAbId W3 PA3ICIIOB IPOrPAMMBI, IIOCKOJIBKY BECh MaTepHall
y4eOHOTO Kypca MIMPOKO HCIIONB3YeTCsS IS PelieHHs] NPUKIAJHBIX 3anad. [Ipu pemieHun
PCATBHBIX MPAKTUYCCKUX 3a1a4d 06yqa}0mnecsl pa3sBUBArOT Ha6J'IIOI[aTCJII)HOCTI), YMCHHEC HAXOAUTH
3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOIB30BATh AHAIOTHIO, 0000IIaTh U KOHKPETU3UPOBATh
npobnemy. JlesaTenbHOCT 1O (OPMUPOBAHUIO HABBIKOB pEIICHUS MNPUKIAAHBIX 33134
OpraHu3yercsi B TIpollecce HM3Y4YCHHs BCEX TEM YYeOHOro kypca «Ainredpa W Havaia
MaTeMaTHYECKOTO aHAIIN3ay.

Ha n3yuenue yuebHOro Kypca «Anredpa 1 Hauana MaTeMaTHY€CKOTO aHAIM3a» OTBOJAUTCS
204 gaca: B 10 ximacce — 102 yacos (3 waca B Henento), B 11 kitacce — 102 gacos (3 yaca B HEACIIO).

COJAEPKAHUE OBYYEHUSA

10 KJIACC

Yucsia ¥ BbIYUCICHUSA

Pammonaneupie uncna. OOBIKHOBEHHBIC U JIECATHYHBIE JPOOU, TIPOIIEHTHI, OECKOHEUHBIE
nepuoanydeckue Ipodu. Ilpumenenue qpodei 1 MpOIeHTOB sl PEISHUS TPUKIIATHBIX 3329 U3
Pa3JIMYHBIX OTPaciieil 3HAHUN U PEaTbHON KU3HHU.

JleiicTBuTenpHbIe YKcna. ParmoHanbHbIe M WppallMOHANBHBIE Yucia. ApudMeTHnuecKkue
omnepanuu ¢ JICUCTBUTEIbHBIMU 4YHCIaMu. MOJynb JEUCTBUTEIBHOTO YWCIAa M €ro CBOMCTBA.
[TpuOnmkE€HHbIE BBIYUCIICHUS, TMpaBWIA OKPYIJICHHs, NPUKHUIKA U OIEHKAa pe3ylbTara
BBIYMCIICHHI.

Cremnens ¢ nenbsiM nokasateneM. bunom HeroToHa. Mcnonb3oBanue moaxosiieit Gpopmsl
3aMUCH IEUCTBUTEIIBHBIX YUCEI IS PEIICHUS TPAKTUUECKUX 3a/1a4 M TIPEICTABIICHUS TaHHBIX.

ApudmeTnieckuii KOpeHb HATYpaJbHOM CTENEHHN U €r0 CBOMCTBA.

CreneHb ¢ palMoOHAIBHBIM TIOKa3aTelieM W €€ CBOWMCTBA, CTETNEHb C JACHCTBUTEIHHBIM
MOKa3aTeJIeM.

Jlorapudm uucna. CoiictBa jorapudma. JlecITHIHBIC U HATYPATbHBIE JIOTAPU(PMBI.

CuHyc, KOCMHYC, TaHT€HC, KOTAHT'€HC YUCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHUHYC
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHUS M HEPaBEHCTBA

ToxaecTBa U TOXIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIbHBIE ypaBHEHUS U ypaBHEHUsI-CiieICTBUs. HepaBeHCTBO, pellieHue HepaBeHCTBa.



OCHOBHBIE METOJIbI PELICHHUS 1IETBIX U IPOOHO-pAllMOHATIBHBIX YPaBHEHUN M HEPaBEHCTB.
MHorouieHsl OT OIHOW IepeMeHHOM. JleneHrie MHOrouIeHa Ha MHOTOWIEH ¢ OCTaTKoM. Teopema
be3y. MHorounens! ¢ nensiMu ko3 duninentamu. Teopema Buera.

[TpeoOpazoBaHys YHCIOBBIX BBIPAXKEHUN, COJEPKAIINX CTETICHH U KOPHHU.

WppanuonanpHble ypaBHEeHUS. OCHOBHBIE METO/bI PELIEHUSI UPPALMOHAIIBHBIX YPAaBHEHUH.

IToka3zaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PEIIECHUS [T0KA3aTEIbHBIX YPABHEHUM.

[IpeoOpa3oBaHue BEIpaKEHUHN, COACPIKAIINX JIOTAPU(PMBIL.

Jlorapudmuueckue ypaBHeHUs. OCHOBHbIE METOJbl pEIICHUS JOrapuPMUUECKUX
YpaBHEHUM.

OcHoBHble TpuroHoMmerpuueckue (opmynsl. I[Ipeobpa3oBaHue TPUTOHOMETPHUUECKHUX
BBIPAKECHUM. PellleHre TpUroHOMEeTpU4YECKUX YPaBHEHHM.

Pemienne cucteM JMHEHMHBIX ypaBHEHUM. MarTpuiia CUCTEMbl JIMHEHHBIX YpaBHEHHI.
Onpenenurens MaTpuipl 2X2, €ro reOMETPUYECKUH CMBICI M CBOWCTBA, BBIYUCIIEHHUE €r0
3HAYEHMUsI, IPUMEHEHUE ONPEACIIUTENS ISl PEIIECHUs CUCTEMbI JIMHEHHBIX YpaBHeHHH. Pemenue
IPUKIAIHBIX 33]]a4 ¢ IOMOIIbIO CUCTEMBI JIMHEWHBIX ypaBHEeHUH. VccnenoBanrne nocTpoeHHON
MOJIEJIU C TOMOILIBIO MATPHIL U OIIpEACIIUTENEH.

ITocTpoeHrne MareMaTH4eCKUX MOJENIEN peaJbHOM CUTyallUH C IOMOIIBK) YpPaBHEHUH U
HepaBeHCTB. [[puMeHeHre ypaBHEHUH U HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX 3a]a4 U 3a/1a4
U3 pa3IMyYHbIX 00JacTel HayKU U peaslbHOM JKU3HU.

DOyHKIUH U rpauKu

Oynkius, crnocodbl 3amanus QyHkiuu. B3ammbao oOpatHble (QyHKIMEH. Kommosumus
byukuuii. ['padux pynkumn. DnemeHTapHbIe Ipeodpa3oBanus rpadukoB GyHKINH.

O6unacTp onpeneneHuss 1 MHOKeCTBO 3HaueHUN ¢yHkiuu. Hynu ¢pynknuu. [IpomexyTku
3HaKonocTosHcTBa. UETHble M Heu€THble QyHKUMU. [lepuognueckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (pyHKUHU. MakcumMyMbl 1 MUHUMYMBI QyHKIMU. Hanbosnbiiee u HauMeHblIee
3Ha4YeHUs (PYHKIHUU Ha IPOMEKYTKE.

Jluneitnasi, kBaapaTU4Has U IPOOHO-TUHENHAS PYHKIMU. DIIEMEHTapHOE UCCIIEI0BAHNE U
MOCTPOEHHE UX IPaPHKOB.

CrenenHast yHKIUSI ¢ HATypaJbHBIM W IIeNbIM TokazareneM. E€ cBoiicTBa u rpaduxk.
CpoiicTBa u rpaduk KOpHA N-Of cTeneHW Kak (PyHKIMM OOpaTHOM CTENeHM ¢ HaTypajJbHBIM
ITOKa3aTEJIEM.

[Toka3zarenbHas U gorapudmuueckas GyHKIMH, UX CBOMCTBA U rpaduku. Vcnonb3zoBanue
rpaukoB QYHKIMH JUIsl pelIeHUs] ypaBHEHUH.

TpuroHomeTrpudeckas OKpPYKHOCTb, OIpENEIeHNe TPUTOHOMETPHUUECKUX (PYHKUUIH
YHUCIIOBOTO apryMeHTa.

OyHKIMOHATbHbIE 3aBUCUMOCTH B PEJIbHBIX Mpolieccax U siBIeHUsX. [ papuku peanbHbIX
3aBUCUMOCTEM.

Havana mareMaTH4eCKOro aHaJaIu3a

ITocnenoBaTeNbHOCTH, CIOCOORI 3aJaHMs IOCISA0BaTEALHOCTEH. MeTon MaTeMaTHYeCKOM
UHAYKIMA. MOHOTOHHBIE M OTPaHUYEHHBIE IOCIEA0BATENbHOCTU. VcTOpus BO3HMKHOBEHUS
MaTeMaTHUYeCKOIo aHalln3a KaK aHalln3a OECKOHEUHO MaJIbIX.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOILIEH reoMeTpHYEeCKON MpPOTrPECcCHH.
JIMHENHBIN M OKCHOHEHUUAIBbHBIM pocT. Yucno e. dopMmyrna CIOXKHBIX IPOLIEHTOB.
Hcrionbs30BaHKe MPOTpeCCUu Uil pEHIEHUS PEAVIbHBIX 3a7a4 IPUKIIATHOTO XapaKTepa.

HenpepoiBable GpyHKIMHN 1 nX cBoKcTBa. ToUKH pa3ppiBa. ACUMITOTHI IPapUKOB PYHKITHIA.
CgoiicTBa (QyHKIMI HENMPEPHIBHBIX HAa OTpe3Ke. MEeTol MHTEPBAJIOB ISl PEIICHUsS] HEPABEHCTB.
[TpuMeHeHHne CBOWCTB HETIPEPBIBHBIX ()YHKLUHN IS peIICHHS 3a1a4.

[TepBas u BTOpas npousBoaHbie GyHKIHH. OnpenencHue, TeOMETPUISCKUA 1 HU3HIESCKUI
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTeIbHOH K rpaduky QpyHKIUH.



[TpousBoaHbIC dNeMeHTapHBIX QyHKIMNA. [[por3BOIHAS CYMMBI, IPOU3BEICHUS, YACTHOTO U
KOMMO3UINH (YHKIIUH.

MHoxkecTBa M JIOTHKA

MHoOecTBO, onepani HaJl MHOKECTBAMHU U UX cBoicTBa. Jnarpammel Diinepa—Benna.
[IpuMeHeHrne TEOPETHUKO-MHOKECTBEHHOTO ammnapara JJis OMNUCAHUs PEabHBIX MPOILECCOB U
SBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOMCTBO  MAaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0KAa3aTeNNbCTBO, PABHOCHIIbHBIC YPABHEHHUS.

11 KJIACC

Yuciia ¥ BBIYHMCICHUSA

Harypanenble u wnenble uucna. [IpuMeHeHHe NpPU3HAKOB ACIUMOCTH LENBIX YHCE],
HauoOonbui obmui nenurens (nanee — HOJl) u Haumensiiee obiee kpatHoe (nanee — HOK),
OCTaTKOB 10 MOJYJII0, allroput™Ma EBKnnaa 11 penieHus 3a4a4 B LEJIbIX YUCIIAX.

KomniekcHsle uymcna. Anrebpaumdeckass U TpUTOHOMeTpuueckas (opmbl 3amucu
KOMIUIEKCHOTO 4Yucia. ApudMeTHYEeCKHe ONepaluu ¢ KOMIUIEKCHBIMH unciamu. M3o00pakeHue
KOMIUIEKCHBIX YHCEJI Ha KOOPIUHATHOM MtockocTh. Popmyiia Myaspa. KopHu N-oii cTenenu u3
KOMIUIEKCHOTO 4ucna. [IpruMeHeHHe KOMIUIEKCHBIX YHCed [UIsl pelieHus (QU3UYECKUX U
FEOMETPUUECKUX 3aj1au.

YpaBHeHUs] M HEPABEHCTBA

CucremMa u COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHUN C TOMOIINBI0 TPUTOHOMETPUUECKOM
OKPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEPaBEHCTB.

OcCHOBHBIE METO/IbI PEILLIEHUS TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OcCHOBHBIE METO/BI PELLIEHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELICHHS CUCTEM U COBOKYITHOCTEN palliOHAIbHBIX, UPPALIMOHAIBHBIX,
NoKa3aTeIbHbIX U JIOrapu(MUUECKUX YPaBHEHHH.

VYpaBHeHUsI, HEpaBEHCTBA U CUCTEMBI C ITApaMETPaAMHU.

[IpuMmeHeHnEe ypaBHEHHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3a7a4 U3 Ppa3MYHBIX oOJacTed HAyKW M peajJbHOW JKHU3HM, HMHTEPHpPETAlsl IOJY4YE€HHBIX
pE3yJIBTaTOB.

DyHKIUHN U TPaPUKH

I'padux xomnozunuu QyHkiuil. ['eomerpuueckue oOpas3sl ypaBHEHUH M HEpaBEHCTB Ha
KOOPJAWHATHOW INIOCKOCTH.

Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U IpaUKH.

['padmyeckue MeTo bl pelieHns ypaBHEHUI U HepaBeHCTB. [ paduueckre MeToab! pereHus
3a/1a4 ¢ mapaMeTpamH.

Hcnonp3oBanne rpadukoB (QyHKIUN 71 HCCIECIOBAHUS TPOILECCOB M 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Hayana maTemMaTH4yecKoro aHajaimsa

[TpumeHeHne MPOU3BOIHOM K UCCIET0BaHUIO (PYHKIIUNA HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxosxienre HanOobIIero 1 HAMMEHBIIIETO 3HAYCHUH HENMPEPhIBHON (YHKIIMHA HA OTPE3KE.

IIpuMeHeHnEe NpPOU3BOMHON A HAXOXKACHMS HAWIYUIIEro PEUICHHs B IPHUKIAIHBIX
3ajavax, JAJs ONpeAeNieHUS CKOPOCTH U YCKOpPEHHUs Ipolecca, 3aJaHHOro (GopMyJol WU
rpaduKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TepBo0oOpa3HbIX. [lepBooOpaszHbie AIeMEHTapHBIX
¢ynkuunit. [IpaBuna Hax0XKIEHUS IEPBOOOPA3HBIX.

Nurterpan. ['eomeTrpuyeckuil cMbIicil HHTErpajia. BeruucieHue onpeaeaéHHoro UHTerpaina
no ¢popmyne Hetorona-Jleitbauna.



[IpumeHeHne wWHTErpana Ui HAXOXKACHUS IUIOMAAeH IUIOCKUX ¢uryp u 00BEMOB
F€OMETPUUYECKUX TEJ.

[Tpumeps! pemenuit auddepeHnrnanbHbIX ypaBHeHHA. MaTeMaTHUecKoe MOICIHMPOBAHNE
peallbHBIX MPOLECCOB ¢ MOMOIIbIO AUPPEpEeHIINATBHBIX YPABHEHUIA.

ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YHEBHOI'O KYPCA «AJITEBPA U
HAYAJA MATEMATHYECKOI'O AHAJIM3A» (YI'JIYBJIEHHBIM YPOBEHDB) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~TPAKIAHCKOM TMO3UIUU  OOYy4aromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O HJIE€HA POCCHUHCKOro OOIIECTBa, MPEJICTABICHHE O MAaTEMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHUH, MpOIEAyp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI W APYroe), YMEHHE B3aUMOJCHCTBOBATH C COLIMAILHBIMU WHCTUTYTAaMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBXKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTUKEHUSIM POCCHICKHUX
MaTEeMaTHUKOB M POCCHUHCKON MaTeMaTH4ecKOW IIKOJIbI, HCIOJIb30BAHUE ITHX JOCTHXKEHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMS, 3TUUECKOT0 MOBEACHMS, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTIDKCHUN HAyKH U JCSTENHHOCThIO YUEHOTO, OCO3HAHWE JMYHOrO BKJaJa B TMOCTPOEHUE
YCTOHYMBOTO OyayIIEro;

4) 3cTEeTUYECKOT0 BOCTIMTAHMSI:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOUast 3CTETUKY MATEMaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aja4, PEIICHHH, PaCCyXIECHWUW, BOCHIPUUMYUBOCTh K MATEMAaTHYECKUM aCIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTEMAaTHUECKHE 3HAHUS B UHTEpEcax 3J0POBOTO
u 0e3omacHoro o0pa3a >KHW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pEryNsapHas (pu3HuecKas akKTHBHOCTB),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE TIPH 3aHSITHIX CIIOPTHBHO-030POBUTEIHHON IEATEITLHOCTHIO,

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPY/y, OCO3HAHHE IICHHOCTH TPYIOIIO0HS, HHTEPEC K Pa3IMIHBIM cdepam
npo(hecCHOHANBEHOM AESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBI, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaThdeckoMy oOpa3oBaHUIO U
caM000Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEIICHUH
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMAaHWE BIHUSHUS COLUAIBHO-
SKOHOMHMYECKUX TPOILIECCOB HAa COCTOSHUE MPUPOAHONM M COLMAIBLHOM Cpelbl, OCO3HaHUE
II00ATEHOTO XapaKTepa IKOJIOTUYECKUX MPoOIIeM, OpUEHTAIIHS HAa TPUMEHEHHUE MaTEMaTHUYECKHUX
3HAHUU JIJIS pellieHus 3a/1a4 B 00JIaCTH OKPY’Kalollel cpe/ibl, INTAaHUPOBAHKE TIOCTYIIKOB U OIICHKU
MX BO3MOXHBIX IOCIIEICTBUI JIsl OKPYKAIOLLIEH CPEJIbl;



8) neHHOCTH HAYYHOI0 NO3HAHMA:

Cc(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAYKH U OOIIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYeCKOH HAayKH Kak chepsl
YeJIOBEUYECKON JEATEILHOCTH, STAOB €€ Pa3BUTHS W 3HAUUMOCTHU JUISl Pa3BUTHUS [IMBUIIN3AINH,
OBJIAJICHUC A3BIKOM MAaTCMAaTUKU U MaTeMaTHYEeCKOM KyHBTypOfI KaK CpCACTBOM IIO3HAHUSA MUPA,
TOTOBHOCTH OCYIIECTBIISITh POEKTHYIO U UCCIIEIOBATEIBCKYIO JIESATEIBHOCTh WHANBUIYAIBHO H

B IPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTebHBIC YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble JJornueckue aeiicTBu:

BBISIBJISITH U XapaKT€pPU30BaTh CYLIECTBEHHbIE IMPU3HAKM MATEMaTH4YECKUX OOBEKTOB,
HNOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONpEAEICHUS MOHATHH,
YCTAHABJIMBATh CYHIECTBEHHBIH MpPHU3HAK KJIACCU(PUKAIMHM, OCHOBAHHS JUIsI OOOOIIEHHS W
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOIO aHAIN3a;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPEeoOpa3OBHIBATH CYXKIEHHS: YTBEPIUTEIbHBIC U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHUBOpednsi B (hakTax,
NAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, IpejylaraTb KPUTEpUU s BBIABICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JiefiaTh BBIBOJBI C HCIOJb30BAHMEM 3aKOHOB JIOTMKHU, IEIYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJII0YEeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

HPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKIEHUH (TIpsIMBbIE U OT
IPOTUBHOI0), BBICTpAaUBaTh AapryMEHTAllMI0, NPUBOJUTH IPUMEPHl U  KOHTPHPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJIEHHSI U BBIBOJIbI;

BbIOMpATh cIIOCO0 pelieHus yueOHoil 3a1auu (CpaBHUBATh HECKOJIBKO BApHAHTOB PELICHMUS,
BbIOMpATh HanOOJIee MOAXOAAIIMMI ¢ YIETOM CAMOCTOATENBHO BBIAECICHHBIX KPUTEPUEB).

ba3oBble nccienoBarebckme 1eicTBUA:

UCIOJIb30BaTh BOMPOCHI KaK MCCIeI0BATENbCKUI HHCTPYMEHT MO3HaHUS, ((OPMYINPOBATH
BONPOCH], (UKCHPYIOIIUE MPOTUBOpEUYHE, MpoOJIeMy, YCTAaHABIMBATH HCKOMOE M JIaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UINI0, MHEHHE;

IPOBOAMTH  CaMOCTOSITENIbHO — CIUIAHMPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTQHOBJICHHIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEKTa, SBJICHHUS, IMPOIECCa, BBIIBICHUIO
3aBHCUMOCTEHN MeX1y 00beKTaMu, SIBJICHUSIMH, ITPOLIECCAMU;

CaMOCTOSITENIbHO (hOpMYyITUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJII0/IeHUs, UCCIIeI0BaHMS, OIIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJAOB U
0000I1IEHHI;

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHE IMpOIIecca, a TaK)Ke BBIABUTATh MPEIIIOI0KEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ undopmaumeii:

BBIABIIATH JE€PUIUTH MHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JJISi OTBETAa HA BOMPOC U JJIS
pelleHus 3aauu;

BBIOMpaTh HMHPOPMALMIO W3 MCTOYHUKOB  pAa3jIMYHBIX THUIIOB, AaHAJIM3HPOBATH,
CHUCTEMaTH3UpOBaTh M HHTEPIPETUPOBATh MH(OPMAIMIO Ppa3IUYHBIX BUAOB U (opM
IIPEJICTaBICHHUS];

CTPYKTYPHUPOBATh HH(POPMALIHIO, TPEJICTABIIATE €€ B Pa3JINYHbBIX (POpMax, MIUTIOCTPUPOBATH
rpaduvecKku;

OLICHMBAaTh HAAEKHOCTh MH(OpPMAMM IO CaMOCTOATENbHO  C(HOPMYINPOBAHHBIM
KPUTEPHUSM.



KoMMyHnKaTHBHBIC YHHBepcaibHble YueOHbIe el CTBUSA

Oo0wmenne:

BOCIIPHHUMATh U (HOPMYIHPOBATh CYKIEHHS B COOTBETCTBHU C YCIOBUSIMH U LEISIMHU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaTb CBOIO TOUKY 3PEHUS B YCTHBIX U IMUCBMEHHBIX
TEKCTax, AaBaTh MOSICHEHUS 110 X0y PELICHUS 3a/1a4l, KOMMEHTHPOBATh IOJyYEHHBIN pe3yNbTarT;

B Xoz€ OOCYX/EHHUS 3a/aBaTh BOIPOCHI IO CYLIECTBY OOCYXIAaeMOH TeMbl, IPOOIEMBI,
pemaeMoil 3a1auu, BBICKA3bIBATh WJIEHM, HALIEICHHBIE HA MOMCK PELIEHMs], CONOCTaBISATh CBOU
CYXJIEHUS C CYKICHUSAMH JPYrUX YYaCTHUKOB JManora, oOHapyXuBaTh pa3jinyve U CXOJCTBO
MO3HILINH, B KOPPEKTHOU popme (HopMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IIPEICTaBIIATh PE3YJAbTaThl PELICHMs 3aJadM, SKCIEPUMEHTa, HCCIIECIOBaHUs, IPOEKTA,
CaMOCTOSITENIHO BBIOMPATh (POPMAT BBICTYIUICHHS € YIETOM 3aa4 MPE3CHTALUU U OCOOCHHOCTEH
ayJIUTOPUHU.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTaBJIATh IUIAH, QJITOPUTM pELICHUS 3ajaud, BbIOMpaTh CIOCO0 pEleHUs ¢ Y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI PEHICHUH ¢ y4€TOM HOBOM HH(POpPMAIIHH.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX Ppe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IPOIIECCa U pe3yiibTaTa PEeIIeHUsI MaTEMaTUYECKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTb IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JaHHBIX, HAlIEHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YNbTATa LEJIU U YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTHKEHUS
WIA HEJAOCTHXKEHMsS pe3yJbTaTOB JEATEIIbHOCTH, HAaXOIUTh OIMIMOKY, JaBaTh OLICHKY
NpUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEILHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYalIbHOW pabOThI Ipu
peleHMH y4eOHBIX 3a/1a4, NpPUHUMATh IeJIb COBMECTHOM JIeATeNbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM PabOTHI, paclpeaesisiTh BUIBI paboOT, TOrOBApUBATHCS, 0OCYXKIaTh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B IpyNHoOBBIX (opMax paboThl (00CyXkIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBI» ¥ HHBIE), BBIITOJIHATH CBOIO YAaCTh paOOTHl M KOOPAWHUPOBATH CBOH ACUCTBUS C IPYTUMU
YiIeHaMU KOMaH/]Ibl, OLIEHMBAaTh KAayeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSM,
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

NPEIMETHBIE PE3YJIbTATbBI

K xonmy oOyuenms B 10 kJiacce 0Oy4arOIIMICS TONYYHT CIEAYIOIIHE IPEIMETHBIE
pe3ysbTaThl 1O OTJEIBHBIM TeMaM pabodeil mporpaMmsl yueOHOro Kypca «Anrebpa M Hauana
MaTeMaTHYeCKOIo aHallu3a:

Yuciia 1 BbIYUCICHUSA:

CBO60}1HO ONCpHUpOBATH MOHATHAMU: PALIUOHATIBHOC YHUCIIO, OeckoHeuHas nepuoandeCKas
poOb, MPOIEHTHI, WPPALMOHAIBHOE YHCIO, MHOXKECTBA PAaIlMOHAIBHBIX U JAEHCTBUTEIHHBIX
Yucesl, MOJlyJIb IeHCTBUTEIBHOTO YUCIIA;

IPUMEHSATH IPOOU U MPOLEHTHI I PEIICHHs IPUKJIAIHBIX 33aa4 U3 Pa3IMYHbIX OTpacieit
3HAHUU U peaJbHOU KU3HU;

NPUMEHATh TPUOTIKEHHBIC BBIYUCICHUS, NPaBUIAa OKPYIJICHHS, NMPHUKUAKY U OLEHKY
pe3ysbTaTa BBIYUCICHUH;



CBOOOJTHO ONEpPUPOBATh IMOHATHEM: CTENEHb C LEJIBIM II0Ka3aTeleM, HCIOIb30BaTh
HOIXOAALIYI0 (OpMY 3alMCH JAECHCTBUTEIbHBIX YUCEN JUISl PELICHMs NPAaKTUYECKUX 3alad U
NPEeCTaBICHUS JAHHBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaIbHOM CTENCHH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETICHB C PAllMOHAJILHBIM ITOKa3aTeIIeM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMU: JIOTapu(M dYHcaa, JECATUYHbIE M HATypajbHbIE
J0TapuQMmBbl;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: CHHYC, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCIOBOIO
apryMeHTa;

OIEpPUPOBATH MOHATHAMU: APKCUHYC, apKKOCUHYC M apKTAHI€HC YUCIOBOIO apryMeHTa.

YpaBHeHUSs] H HEPABEHCTBA:

CcBOOOJIHO OIIEPUPOBATH MOHATUAMU: TOXKJECTBO, YypaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIE
YpaBHEHHS U YPaBHEHUS-CIIC/ICTBUS, PABHOCHIIbHBIC HEPABEHCTBA;

OPUMEHATh pa3IMYHbIe METOJbl PELICHHUS pPALMOHAIBHBIX U JAPOOHO-PALMOHAIBHBIX
yYpaBHEHHIA, TIPUMEHSTh METO/I MHTEPBAJIOB JIJIsl PEIICHHS] HEPABEHCTB;

CBOOOJTHO ONEpUPOBATh MOHATHAMU: MHOTOYIEH OT OJHOW MEPEeMEHHOM, MHOTOWIEH C
HEeNbIMA K03 (HUITMeHTaMH, KOPHU MHOTOWICHA, IPUMEHSTH JAEJICHHE MHOTOWICHA HA MHOTOWICH
¢ ocTaTtkoM, Teopemy besy u Teopemy Buera juist perenus 3a1ad;

CBOOOJTHO ~ONEpUPOBATh TOHSATHSAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHIIa,
ONpesieNUTeNb MaTpulbl 2 X 2 W €ro reoMeTpUYECKMH CMBICI, HCIOJIb30BaTh CBOICTBa
onpenenuTens 2 X 2 JUid BBIYMCICHUS €r0 3HAUCHHsS], IPUMEHATH ONPEISITUTENN sl PEIICHUS
CUCTEMBbl JMHEHHBIX YpaBHEHHH, MOJEIMPOBaTh pealibHble CUTYyallUd C MOMOLIbI0 CHCTEMbI
JWHEWHBIX YpaBHEHHH, WCCIENIOBaTh IMOCTPOSHHBIE MOJAETH C TIOMOIIBI0 MATpUll W
ofpesienuTeNnell, MHTEPIPETUPOBATh MOJIy4YEHHBIH pe3ybTar;

MCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMM ISl MpeoOpa30oBaHUsl BhIPaXKEHUI;

BBIMOJIHATh ~ MPEOOpa30oBaHUsl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIUX CTENEHH C
PalMOHATILHBIM [TOKA3aTENEM;

UCMOJb30BaTh  CBOMCTBA  JIOrapuMoB uid MpeoOpa3oBaHMs  JIorapupMUUYEecKUX
BBIPAKECHMI;

CBOOOJTHO  OINEpUpPOBaTH  MOHATUAMHU:  HMppallMOHANbHbIE,  IOKa3aTelbHblE U
Jorapu(pMHUUECKUE YpaBHEHHUS, HAXOIUTh MX PEUICHUS C IMOMOIIBIO PaBHOCWIIBHBIX MEPEX00B
WJIN OCYILECTBIISAS MPOBEPKY KOPHEH;

NPUMEHATh  OCHOBHBIE  TpUTOHOMETpuYeckne  (opMynasl it mpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUIA;

CBOOOJTHO OIEPHPOBATH TOHSATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHE, TPUMEHATH
HEo0Xo1uMble (OPMYIIBI JUTS PEILICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI;

MOJIEIIUPOBATh pEATbHBIE CUTyallM Ha S3BIKE anreOpbl, COCTABIATH BBIPAKEHUS,
yYpaBHEHMsI, HEpaBEHCTBAa [0 YCIOBHIO 3a/auyM, HCCIE0BAaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DyHKIUH U TPaPUKH:

CBOOOJHO OMNEpUPOBATH MOHATUSAMHU: (PYHKLHSA, CHOCOOBI 3alaHus (PYHKIMH, B3aUMHO
oOpaTHble (QYHKUIUH, KOMMO3UIUSA (YHKIMHA, rpaduk (yHKLIHUH, BBIIOJIHATH 3JIEMEHTapHbIE
npeoOpa3zoBanus rpaduKoB PyHKIINIH;

CBOOOJTHO OMEpUPOBATh MOHATUSAMHU: OOJIACTH ONPEACTICHUS M MHOXKECTBO 3HAUYEHUH
(GyHKUIUU, HYIU QYHKLIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJTHO OIEPHUPOBATH TMOHATHAMHU: YETHBIE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GyHKLINU, HPOMEKYTKM MOHOTOHHOCTH (DYHKIMH, MAKCUMyMbl W MHUHUMYMBI (YHKLHUH,
HanOoJIbIIIee M HaMMEHbIIIee 3HaYCHNE (PYHKIIUU HAa IPOMEKYTKE;
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CBOOOJTHO OIEPHUPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaIbHBIM U LEJIBIM
nokasareseM, rpaQuk CTENeHHON (YHKLUMU C HaTypajbHBIM M LEJIbIM IOKa3aTeneM, rpapuk
KOpHsI N-0ii CTETIEeHH KaK (YHKIIUU OOpAaTHOH CTENEHU C HaTypallbHBIM IIOKa3aTeIeM;

ONEpPUPOBATh MOHATHAMM: JIMHEWHas, KBajJpaTWyHas U ApoOHO-IMHEHHas (QyHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX IPa(UKOB;

CBOOOJIHO ONEpUPOBaTh MOHATUSAMM: IIOKa3aTelibHas M Jorapupmuueckas GyHKLUHU, UX
CBOWCTBA U TpadMKH, UCIIOIB30BaTh UX IPapUKH ISl PEIICHHs YPAaBHEHHUIA;

CBOOOJTHO ONEpUpPOBaTh MOHATHSMU: TPUTOHOMETPHUUYECKAs: OKPYKHOCTb, OIpe/eleHue
TPUTOHOMETPHUUYECKUX (PYHKIUI YHUCIOBOTO apryMEHTa;

UCIMOJb30BaTh Ipaduku (QYyHKIMH A7 UCCIEI0BaHMs IPOLIECCOB M 3aBUCUMOCTEH NpHU
pELICHUH 3aJad U3 JPYTruX Y4eOHBIX MPEIMETOB M pealbHOW KHU3HH, BbIpAXaTb (hopMynamu
3aBUCUMOCTH MEXJly BEJITMUYNHAMM;

Hauyana maTeMaTH4eCKOro aHajmu3a:

CBOOOJHO OIEPUPOBATH MOHATUAMU: apUpMETHUYecKas U IeoMeTpuYecKas Hporpeccus,
0eCKOHEUHO yOBIBAIOIIasi TEOMETPUYECKas IPOTPECCHs, JIMHEHHBIN U KCIIOHEHIIMAIBHBIA POCT,
(bopMyIa CI0XHBIX IPOLIEHTOB, UMETh IIPECTABICHUE O KOHCTAHTE;

MCIIOJIb30BaTh IIPOIPECCUU JIUISl PELIEHMSI pEeaJIbHBIX 3aJ1a4 IPUKJIaJHOTO XapaKTepa;

CBOOOJJHO  ONEpUPOBATh  HNOHATHSAMM:  IOCJIEAOBAaTENBHOCTh, CIOCOOBI  3a/laHUs
[I0CJIEI0BATEIbHOCTEN, MOHOTOHHBIE U OTPAaHUYEHHbIE [TOCIIEA0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKJIEHUS] MaTEMAaTHYECKOI0 aHaIM3a KaK aHaIn3a OECKOHEUHO MallbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HENPEPBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Trpaduxa
GbyHKIMH, aCUMIOTOTHI rpaduka GyHKITIH;

CBOOOJHO ONEpUPOBATh MOHATHEM: (YHKIMS, HEMpepbiBHAass Ha OTpe3Ke, MPUMEHATH
CBOWCTBA HEMPEPBIBHBIX (YHKLUH s peIlIeHHs 3a/]1a4;

CBOOOZHO oOMNEpUpOBaTh MOHATUSMHU: TIepBasi U BTOpas MPOU3BOJHBIE (DPYHKIIMH,
KacaTenbHast K rpaduky QyHKIUY;

BBIUNCIISTH IPOU3BOIHBIE CYMMBI, IPOU3BECHM S, YaCTHOTO U KOMITO3UIIUH JABYX (DYHKIIMIA,
3HATh MPOU3BOHBIE SJIEMEHTAPHBIX (PYHKIUH;

HCIIOJIb30BaTh T€OMETPUUYECKUIN M PU3NYECKUIT CMBICI TPOU3BOIHON JUIsl pEeIlICHUs 3a1a4.

MHuoxecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpallii HaJl MHOKECTBAMU;

MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapat Ul ONIMCAaHUs PealbHbIX ITPOLIECCOB U
SBJICHUH, IPU PELICHUN 3a]1a4 U3 IPYTUX YUeOHBIX MPEAMETOB;

CBOOOJTHO ONEpUPOBaTh MOHATHAMM: OIpEJesieHHe, TeopeMa, YpaBHEHHE-CIEICTBHE,
CBOICTBO MaTeMaTH4YecKoro oOO0BEeKTa, J0Ka3aTelbCTBO, PAaBHOCWIbHBIE ypaBHEHUS U
HEPABEHCTBA.

K konny oOyuenuss B 11 kiacce oOyyaroluiicsi MOJYYHUT CIEAYIOIIME IpeIMeTHbIE
pe3ysbTaThl 1O OTJEJIBHBIM TeMaM pabodeil mporpaMmsl yueOHOro Kypca «Anrebpa M Hauana
MaTeMaTHYeCKOIo aHallu3a:

Yuciia 1 BbIYUCICHUSA:

CBOOOZHO OINEpPUPOBaTH MOHATHUSMHU: HATypajJbHOE U 1IEJI0€ YHCI0, MHOXKECTBa
HaTypaJIbHBIX M LENbIX YHCEN, UCIIOIB30BaTh NMPU3HaKU Aenumoctu nenslx yucen, HOJ[ n HOK
HaTypaJIbHBIX YHMCEeN JJIsl peleHUs 3a1a4, MPUMEHATh alroput™ EBkina;

CBOOOJTHO OIIEPUPOBATH MOHIATHEM OCTATKa 10 MOYJIIO, 3alIMChIBATh HATYpPAJIbHbIEC YHCIIA B
Pa3IMYHBIX NO3ULUOHHBIX CUCTEMAX CUMCIICHUS;

CBOOOJTHO ONEPUPOBATh MOHATHIMU: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX
Yuces, MPEeICTaBIATh KOMIUIEKCHBIE YHCIA B alreOpandeckoil ¥ TpUrOHOMETPUYECKOH (opme,
BBITOJIHATH apUPMETHYECKHE OTIEPALIMU C HUMH U N300paXkaTh HA KOOPJMHATHON TJIOCKOCTH.

YpaBHeHNsI M HEPABEHCTBA:
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CBOOOMHO  OMEpUPOBaTH  MOHATHSIMH:  HPPANHMOHANBHBIE,  IOKa3aTelbHBIE U
JorapuMuuecKre HEPaBeHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIbIO PABHOCHIIBHBIX MIEPEXO0/I0B;

OCYIIECTBIISITH OTOOP KOPHEW MPH PEIICHUH TPUTOHOMETPHUIECKOTO YPABHECHHUS,

CBOOOZHO OIEpPUPOBaTh IMOHSATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, IPUMEHATH
HeoO0XouMbIe (DOPMYIIBI IJIsl PEIICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPHUYCCKUX HEPABCHCTB;

CBOOOZHO ONEpPUPOBATh MOHATHAMH: CUCTEMa U COBOKYIHOCTh YpaBHEHUI U HEPaBEHCTB,
PaBHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHS, HAXOJUTh PEIICHUS CUCTEMbBI U COBOKYITHOCTEMN
paloHalIbHBIX, HpPPAlMOHATIbHBIX, IIOKA3aTeNbHBIX M JIOTapU(MUYECKUX YypaBHEHUN U
HEPABEHCTB;

peliate palioHajbHble, HWpPpPALMOHANBHBIC, I[IOKa3aTelbHbIE, JorapudMuyecKkue u
TPUTOHOMETPUUYECKUE YPABHEHHS U HEPABEHCTBA, COAEPKAIINE MOAYJIA U IAPAMETPHI;

MPUMEHSTH 'paduyecKue METO/bI JIIs pEIICHUs ypaBHEHUI U HEPAaBEHCTB, a TAKXKe 3a/1a4 C
rapaMeTpamus;

MOJICJIMPOBaTh pealbHbIE CHUTYallMd Ha $3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33/1a4d, UCCIIEI0OBATH IOCTPOECHHBIE MOJEIN
C MCMOJIb30BAaHUEM allllapara airedpbl, UHTEPIPETUPOBATH NOTYyYCHHBIN pe3ysbTar.

DyHKIUHA U TPaPUKH:

CTPOUTH Tpa@uKy KOMMO3UIMHA (DYHKIUN C IMOMOIIBI0 AJIIEMEHTAPHOTO MCCIEIOBAHUS U
CBOMCTB KOMITO3HIINU JABYX ()YHKIIHIA,

CTPOUTH TeOMEeTpUYeCcKre 00pasbl YpaBHEHH U HEPABEHCTB HA KOOPIUHATHOM TJIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSMU: TPA(QUKH TPUTOHOMETPHUICCKHUX (YHKITHIA,

NPUMEHSTh QYHKIUU AJISE MOJICTTMPOBAHUS U UCCIIEIOBAaHUS PeaTbHBIX MPOLIECCOB.

Hayajia MaTeMaTH4eCKOro aHajmM3a:

UCIIONIb30BaTh TMPOU3ZBOJIHYIO JUIS HCCIeAOBaHUS (QYHKIMM HAa MOHOTOHHOCTh H
KCTPEMYMBI;

HAXOJHUTh HauOOIbIIIee U HAaMEHbIIIee 3HaYeHHs (PYHKIIUY HEMPEPHIBHON Ha OTPE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO I HAXOXKJICHHUS HAWIY4YlIEro PElICHHs B MPUKIIAIHBIX, B
TOM YHCJIE COLIMAIbHO-D)KOHOMMUYECKMX, 3ajadax, JJIs ONPENCIICHUS CKOPOCTH U YCKOPEHHS
mpoiiecca, 3a1aHHOT0 (POPMYIION UK TpadUuKoMm;

CBOOOJHO OMEPUPOBATH MOHATUSIMU: TIEPBOOOPA3HAS, ONPEACIEHHBIN HHTETPall, HAXOAUTh
nepBOOOpa3HbIe HIEMEHTAPHBIX (YHKIUA U BBIYUCIATH WHTErpan mo ¢opmyne Hurotona-
JleliOHMnA;

HAXOJIUTh IJIOMIAIU TUIOCKUX PUTYP U 0OBEMBI TEJ C TOMOIILI0 MHTETPaa;

MMETh MPEJCTaBIECHUE O MAaTEMaTUYECKOM MOJIEIMPOBAHUM HA MPUMEPE COCTABICHMS
nudepeHIaTbHBIX YPaBHCHUH;

peliaTh NPUKIAJHBIE 33a4i, B TOM YHCJIE COIMATbHO-KOHOMHYECKOTO U (PU3UYECKOTO
XapakTepa, CpeJICTBAMHA MaTEMAaTHYECKOTO aHAJIN3A.
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TEMATHYECKOE INTAHUPOBAHUE

10 KITIACC
KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumenoBanue pa3aenos " TeM (uudgposbie)
Ne ni/m OpOrpaMMbE Beero KOﬁHTpOJ‘IbHLIe HpﬁaKaneCRne 06pa30BATEIBHBIE
padoTbI padoTbI pecypesr
MHoxecTBO JIEHCTBUTEIIbHBIX qucen.
1 Muorowiensl. PanmonanbHbie YPaBHEHU H o4 1 0 hitps://www.vaklass.ru/
HEPaBEHCTBA. Cucremsl JIMHENHBIX
YpaBHEHUU
2 Oynxuuu u rpauiu. Crenennas ynius o 12 1 0 https://www.yaklass.ru/
LIEJIBIM [TOKa3aTeIeM
3 ApudmeTnueckuii KOpeHb N-OW CTEMeHH. 15 1 0 httns:/fwww.vaklass.ru/
HppaumnonanbHble ypaBHEHUS
4 [TokazarenpHas ¢ynkmus. [lokazaTenbHbIE 10 1 0 https:/Avww.vaklass.ru/
ypaBHEHUs
5 Torapudiiccias Pymkiyi. 18 1 0 https://www.yaklass.ru/
Jlorapudmudeckue ypaBHEHUS
6 Tpuronomerpuueckue BBIPAKEHUS o 1 0 hitps://Awww.vaklass.ru/
yYpaBHEHUS
7 [MocreoBaTeIbHOCTH U POTPECCUH 10 1 0 https://www.yaklass.ru/
8 Henpepoisabie Gpyukiuu. [IponsBoanas 20 1 0 https://www.yaklass.ru/
9 HOBTOPGHI/IG, 00001IeHne, CUCTEMATHU3AIINS 5 2 0 hitps://Awww.vaklass.ru/
3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME = 136 10 0
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11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB 7 TeM (undgposBbie)
Ne ni/xx ——— Beero KOﬁHTpO.HbeIe HpﬁaKTH‘ICCKHe 06pa3oBaTeNLHbIe
padoThI padoTnI pecypen

1 HCCHGHOBaHIfe ysKkunit ¢ momompio 22 1 0 https://www.yaklass.ru/
IPOM3BOIHOM

2 ITepBoOOpa3Has U HHTETPAI 12 1 0 https://www.yaklass.ru/

3 I'pamicu  Tpuronomerpueciux - Qynkuui. 4 4 1 0 https://www.yaklass.ru/
TpuronoMeTpruIECKHe HEPABEHCTBA

4 HpparmoHaibHbIE, MOKa3aTebHbIE L 1 0 httos://www.vaklass.ru/
jorapuMUUECKHe HEPaBEHCTBA

5 KomrmuiekcHbie uncia 10 1 0 https://www.yaklass.ru/

6 HatypasnbHble 1 11e/bie Yrcia 10 1 0 https://www.yaklass.ru/
CucreMbl palMOHAIbHBIX, UPPAHOHATBHBIX

7 OKa3aTeabHBIX u gorapupmuueckux =~ 12 1 0 https://www.yaklass.ru/
YpaBHEHUI

8 3amauu ¢ mapaMeTpaMu 16 1 0 https://www.yaklass.ru/

9 HOBTOPGHI/IG, 00001IeHne, CHUCTEMATU3AMS 16 2 0 hitps://www.vaklass.ru/
3HAHWH

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136 10 0
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemartuka: anredpa 1 Havajla MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
Anrebpa 1 Havajia MaTeMaTH4YeCcKoro anaiausa (B 2 yactax), 10 kimacc/ Yactsp 1:
Mopakosuu A.I'., CemenoB I1.B.; Yacts 2: Mopakosuu A.I'. u npyrue; noju
penaknueir Mopakosrda A.I'., OGIIIECTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO
«10Ll MHEMO3HNHA»

* Marematuka: anrebpa U Hauajia MaTeMaTHYECKOT0 aHaIN3a, FTEOMETPHSL.
AnreOpa u Hauajia MaTeMaTUYeCKOro aHaiau3a (B 2 yactsax), 11 kmace/ Hacts 1:
Mopakosuu A.I'., CemenoB I1.B.; YacTtb 2: MopakoBuu A.I'. u npyrue; noju
penakmueit Mopakosuua A.I'., O0111ecTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«10Ll MHEMO3HNHA»

http://edu.lbz.ru.

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

1. AnreOpa u Havasa MaTEeMaTUYECKOTO aHaIn3a. YTIyOJIeHHbIN ypoBeHb. 10
kiacc. KontponbsHbie pabotsl. ABTOp: Mapaaxaesa E.JL.

2. AnreOpa u Havajla MAaTEMaTUYECKOIO aHaau3a. YTIIyOJIeHHbIH ypoBeHb. 10
kiacc. Metonnueckoe nocodue st yuutens. ABTopsl: Mopakosuu A.T". /
Cemenos I1.B

3. Anrebpa u Hauajaa MaTeMaTHYECKOrO aHAIN3a. YTIIyOJeHHbINH ypoBeHb. 11

kiacc. Kontponbsaeie padotsl. ABTop: [llypkoBa M.B.
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4. AnreOpa 1 Havaja MaTeMaTUYECKOTO aHaIu3a. Y TIIyOJIeHHBIN ypoBeHb. 11
kiacc. Meroanyeckoe nocodue amnst yuutens. ABTopsl: Mopakosuy AT /

Cewmenos [1.B.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.alleng.ru/edu/math1.htm

http://www.kokch.kts.ru/cdo/

http://www.fipi.ru/

http://www.ege.edu.ru/

http://www.informika.ru/

http://www.ed.gov.ru/

http://www.edu.ru/

16



		2023-09-27T15:37:22+0700
	Бубнова Татьяна Алексеевна




