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HOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa W Hayajga MaTEMaTUYECKOTO aHANIM3a» SIBISETCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe CpeaHero oOmiero oOpa3oBaHWs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUMBACT MHCTPYMEHTAJIbHYIO 0a3y yis
U3YYEHUS! BCEX €CTECTBEHHO-HAy4YHBIX KYpPCOB, a C JPYroil CTOPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCIMIUIMH. B paMkax AaHHOro y4eOHOro Kypca oOydaromiuecs OBIIJEBAIOT
YHUBEPCATBHBIM SI36IKOM COBPEMEHHON HayKd, KoTopas (OpMYIUPYeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

B xone u3ydeHusi yueOHOro Kypca «Ainrebpa v Hayalla MaTeMaTH4YeCKOTO
aHanMM3a» OOYYArOIIUECs IMOTY4YalOT HOBBIA OIBIT PEIICHUS TPHUKIAJIHBIX 3aj1ad,
CaMOCTOSATEILHOTO TIOCTPOCHHUSI MaTEMaTHUYCCKUX MOJENICH PEealbHBIX CHUTYaIluH,
WHTEPIPETAlMA  TIOJYYCHHBIX  PEIICHWH, 3HAKOMATCA C  [pUMEpamMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEW B TMPUPOJE, HAayKe U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

B ocHOBe MeTommkm oOOydeHHsI anreOpe W HavajlaM MaTeMaTHYeCKOTO
aHaIKM3a JISKUT ACATEIHPHOCTHBIN PUHIIUI 00y4YEHUS.

B crpykType yueOGHOro kypca «Anrebpa W Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BBIJICJICHBI CIEAYIONME COAepKaTeIbHO-METOuYeCKrue TuHun: «Yucna
U BhIUUCIEHUD», « DYHKIIMU U Tpadukny, «YpaBHEHHUS U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHanm3a», «MHoxkecTBa © Joruka». Bce ocCHOBHBIE
COZIePKaTeIIbHO-METOIMUECKUE JIMHAW W3YYalOTCSd Ha TPOTSHKCHUH JBYX JIET
oOy4eHHsI Ha YPOBHE CpeIHero oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTOJIHSS
JpYT Apyra U MOCTENEHHO HACHIIAsCh HOBBIMHU TE€MaMU U paszienamu. JlaHHbIH
y4eOHBI KypC SBISETCS WHTETPATUBHBIM, TIOCKOJIBKY OOBEAMHSIET B cebe
CoJIep)KaHNE HECKOJIBKUX MAaTEMaTHUYeCKHX ITUCIUILIMH, TaKWxX Kak anreopa,
TPUTOHOMETPHSI, MAaTEMAaTHYCCKUN aHaIW3, TCOPUS MHOXKECTB, MaTeMaTHYECKas
JIOTHKA U JIpyTHE.

CopeprkarenbHO-MeTOANYECKass JTUHUS «YUucna M BBIYUCICHHS 3aBEpIIacT
(dbopMHpOBaHUE HABBIKOB MCIOJIb30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpazoBaHusi 0co0O€ BHUMaHHUE  yHensieTcs  (OPMUPOBAHUIO  HABBIKOB
pPaIMOHAIBHBIX BBIYMCIICHHUM, BKIIIOYAIONINX B CeOS MCIOJIB30BAaHUE PA3IAYHBIX
dbopM 3amucu YWCIa, YMEHUE JelaTh NPUKUAKY, BBIMOJIHATH MPUOIMIKEHHBIC
BBIYKCIICHUS], OLICHMBATh YUCJIOBBIE BBIPAXKEHUS, padOTaTh C MATEeMaTHUYECKUMU
KoHCTaHTaMu. JInHus «YpaBHEHHS] 1 HEPABEHCTBA» PEaN3yeTcsl Ha MPOTSKEHUU
BCEro 00y4eHusl Ha ypOBHE CpeaHET0 001Iero o0pa3oBaHus, HOCKOJIbKY B KaXKIOM
pa3aene IlporpamMMmbl MpenxyCMOTPEHO pELICHHE COOTBETCTBYIOIIMX 3adad. B
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pe3ynpTaTe OOYyYaloOlIUECs OBJIAJEBAIOT PAa3JIMYHBIMM METOAAMH PEIICHHUs
paIMOHAIBHBIX, HWPPAIMOHATILHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUYECKUX W
TPUTOHOMETPUUECKUX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a Takxke 3ajad,
coJiepKalluX mapameTpsl.

CopepxarenpbHO-MeTOAMYECKass JUHUAA «DyHKIUA © TpaduKu» TECHO
NeperyieTaeTcs ¢ APYTMMH JIMHUSMH y4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICIIE 337aET MOCIIeI0OBATEILHOCTh U3YUEHUsI MaTepuaia. M3ydeHue cTeneHHoH,
MOKa3aTeJIbHOM, JJorapu(PMUUIECKON U TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpadUKOB, UCIOJIb30BaHUE (PYHKIUHN IS peUIeHUs 3a7ad U3 JAPYTUX YYEOHBIX
PEIMETOB U PEaTbHOM KU3HU TECHO CBSA3aHO KaK ¢ MAaTeMAaTHYECKUM aHAJIM30M,
TaK U C pElICHHEM ypaBHEHU 1 HEPABEHCTB.

CopnepxarenbHasi nuHua «Hauana mMareMaTHyeckoro aHalii3ay MO3BOJISIET
CYIIIECTBEHHO PACUIUPUTH KPYT KaK MAaTeMaTUYECKHX, TaK U MPUKIAHBIX 33]ad,
JOCTYITHBIX OOYYalomuMcs, TaK KaK y HUX TOSBISIETCS BO3MOYKHOCTH CTPOWTH
rpauKd CIOXHBIX (DYHKIMI, ONpEAeNnsITh WX HAuOOJbIIME W HAaWMEHbIINE
3HAUCHUS, BBIYUCILITH TUIOMAnu (Guryp u oOBEMBI TEl, HAXOAUTh CKOPOCTH H
YCKOpEeHHsI TipolieccoB. JlaHHas cojep)kareiibHasi JIMHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHUSI MaTeMaTHYECKUX MOJENIed pealbHBIX CHUTYaIluH,
MO3BOJIACT HAXOJUTh HAWIydlllee pEIIeHHe B TMPUKIAAHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHUYECKHX, 3a/1a4ax.

CopeprkarenbHO-MEeTOUYEeCKass TuHUS «MHOXKeCTBa M JIOTMKa» BKIIIOYAET B
ceOsi DIIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTHYeCKOW JIOTUKH. TeopeTuko-
MHOKECTBEHHBIE MPEICTABICHUS TPOHU3BIBAIOT BECh KypC MKOJIBLHON MaTeMaTHKU
W TpeajaraloT HaumboJiee YHUBEPCATIBHBIN S3BIK, OOBEAMHSIOMIMN BCE pa3ieiibl
MaTeMaTHKd # € TPUIOKEHHH, OHMU CBS3BIBAIOT pa3HbIE MaTeMaTHUYECKHE
JUCITUTUTMHBI U UX TIPUJIOKEHUS B €IMHOE TIENI0E.

B yueOHOM Kkypce «AnreOpa W Hadajga MaTEMaTHYECKOTO aHAIU3a»
NPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJACITUPOBAHUS, KOTOPHIE MPU3BAHBI
criocoOCTBOBaTh (HOPMUPOBAHHUIO HABBIKOB TIMOCTPOEHHUS MOJIEIEH peasibHbIX
CUTyalluii, HWCCIEeNOBAaHUS DJTUX MOJENEH C MOMOIIBI0 ammapara anreOpsl |
MaTEMaTUYECKOTO aHaju3a, WHTEPHpPETAINH TMOJYyYEeHHBIX pe3ylbTaToB. Takue
3aJlaHUs BIUIETCHBI B KAKIIBIN U3 Pa3/IeioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepua
y4e0HOro Kypca MIMPOKO HCTONB3YeTCs IS pelleHus] MPUKIaAHbIX 3amad. [Ipu
pEelIeHNH  pealbHBIX  NPAaKTHUYECKUX  3a7Jad  oOydJarommuecs  pa3BUBAIOT
HAOI0JaTEIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, alOCTparupoBaThCs,
UCIOJIb30BaTh aHAJIOTHIO, 00001aTh M KOHKPETU3UPOBAThH MPOOIIEMY.

Ha w3ydenme yueOHOTO Kypca «AnreOpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Hefeno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJEP XAHME OBYUYEHUA

10 KIIACC

Yuca 1 BBIYMCICHUS

PannonansHpie uucna. OOBIKHOBEHHbIE U JECATUYHBIE JpOOM, NPOLEHTHI,
OeckoHeuHble mepuoandeckue npodu. [Ipumenenue npoOGelt U MPOIEHTOB AJIS PELICHHUS
MIPUKJIAIHBIX 33]1a4 U3 PA3JIMYHBIX OTPACIICH 3HAHUW U PEaJIbHOU KU3HHU.

JleicTBUTENBHBIE  4YMCIIA.  PanuMoOHAJBHBIE W MPpPALMOHAIBHBIC  YHCIHA.
ApudmeTnueckue omnepauuu ¢ AEHMCTBUTEIbHBIMU 4YHUCIaMU. MoJysb J€HCTBUTEIBHOIO
quciia U ero cBoMcTBa. [IpubnnmxEHHbIe BRIUMCICHUS, IPABUIIa OKPYTJICHUS, IPUKUIKA U
OLICHKA PE3yJIbTaTa BBIYUCIICHH.

Crenenp ¢ nenpiM nokasareneM. bunoMm HerotoHa. Mcnonbs3oBaHne MOAXOAAIIEH
(GopMBI 3amuCU  JEHCTBUTENBHBIX YHCEN [UIsl pEIICHUS MPaKTUYECKUX 3a7ad |
IIPEACTABIICHNS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €ro CBOMCTBA.

CreneHb € palMOHAJIBHBIM TIOKAa3aTeJleM M €€  CBOMCTBA, CTENEHb C
JIICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapudgm yucna. CoiicTBa jorapudma. JlecaTHuHbIe U HATYpaJIbHbBIE JOrapU(PMBI.

CuHyc, KOCHMHYC, TAaHI€HC, KOTAaHI'€HC YHMCJIOBOIO apryMeHra. ApKCHHYC,
ApKKOCUHYC M apKTAaHI€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa M TOXAECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YpPaBHEHMS.
PaBHOCHIIBHBIE  ypaBHEHUsST M  ypaBHEHMsS-CIENCTBHs. HepaBeHCTBO, peuieHHUe
HEPaBEHCTBA.

OCHOBHBIE METOABl PELIECHUS ILEeNbIX U JAPOOHO-pallMOHANBHBIX YpaBHEHUN H
HEPABEHCTB. MHOrOWIEHBI OT OJTHOW MEPEMEHHOM. JleTeHne MHOTrO4YJIeHa HA MHOTOWIEH C
octatkoM. Teopema bezy. MHorousnensl ¢ uensiMu ko3ppunrentamu. Teopema Buera.

[IpeoOpa3zoBaHus YMCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHU U KOPHH.

HppaumonaneHeie ypaBHEeHHs. OCHOBHBIE METOIBlI PELIEHUS HMPPALUOHAIBHBIX
YpaBHEHUN.

[lokazarenbHble  ypaBHEHHS. (OCHOBHBIE METOIBI PEMICHUS IMOKA3aTEJIbHBIX
YpaBHEHUN.

[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBbIE METOJBI PEIICHHUS JOrapu(PMUUECKUX
YpaBHEHUM.

OcHoBHbIE TPUTOHOMETPUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUUECKUX BBIPAXKEHHM. PellleHne TpUroHOMETpUIECKNX YPAaBHEHHM.

Pemenne cucreM JIMHEVHBIX ypaBHEHUM. MaTpulia CHCTEMBI JINHEMHBIX YPaBHEHUN.
Onpenenurens MaTpULbl 2X2, €ro TeOMETPUUYECKUN CMBICII U CBOMCTBA, BBIYUCIEHUE €TI0
3HAYEHHUs], IPUMEHEHUE ONPEICIUTENs Ui PELICHUsS CHCTEMbl JIMHEMHBIX YPaBHECHHM.
Pemenne nmpukinaaHbIx 3a1a4 ¢ IOMOIIBK CUCTEMBI JIMHEWHBIX ypaBHeHUH. MccnenoBanne
IIOCTPOEHHOW MOJIENH € TOMOIIBI MATPHUIL] ¥ OIIPENEIUTEICH.



[locTpoeHne MaTeMaTHYECKUX MOJEIEN pEeaJbHOM CHUTyallud C T[OMOIIBIO
YPaBHEHUN U HEPaBEHCTB. lIpuMeHeHME YypaBHEHMH M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3a/1a4 ¥ 337a4 U3 Pa3IMYHbIX 00JIacTell HAYKU U PEAIbHOM KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, cnocoos! 3aganus pyHkiun. Bzaumuo odbpatasie ¢pyHkiuu. Kommnosunus
byukuuid. ['padux dyHkuuu. DneMeHTapHbie npeoOpazoBanus rpadukoB QPyHKIUH.

OO6usacTb ompejelieHUs U MHOXECTBO 3HaueHuUd Qynkiuu. Hynmu dyskumm.
[TpomexxyTkn 3HaKomocTossHCTBA. Y&THple M Hed€THhle GyHKIUKU. I[lepuonnueckue
¢bynkuuu. [IpoMexxyTku MOHOTOHHOCTH (YHKUIHUUA. MaKCUMyMbl U MUHUMYMBbI (DYHKITUU.
Haubonbiiee n HaMeHblIee 3Ha4eHUs (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBagpaTMyHasi M JpOOHO-IMHEWHas (QyHKUMU. DJIEeMEHTapHOe
UCCJIEIOBAHKE U ITOCTPOEHUE UX IPa(UKOB.

CrenenHas (QyHKUMS C HaTypaJbHBIM M IIeJbIM MokazaTeneMm. EE cBolicTBa u
rpaduk. CBoiicTBa U rpa@uK KOpHSA N-0iM cTeneHW Kak (yHKIMH OOpaTHOW CTENEHU C
HaTypaJbHbIM IIOKA3aTEIIEM.

[lokazatenbHass u Jjorapudmuueckas (QyHKOUM, HX CBOWCTBA U TrpaduKu.
Hcnons3oBanue rpaukoB (GyHKIMM 1715 pelIeHNs YPABHEHU.

TpuronomeTpruyeckas OKpy>KHOCTb, OIPEAECICHHE TPUTOHOMETPUUECKUX (DYHKIIHIA
YUCJIOBOTO apryMEHTAa.

OyHKIMOHAIBbHBIE 3aBUCUMOCTH B peajbHbIX Mpolleccax U sBICHUsX. | 'padpuku
pEAIbHBIX 3aBUCUMOCTEMN.

Havasa MaTeMaTH4eCKOI0 aHAIM3a

ITocienoBaTenpHOCTH, CHOCOOBI  3amaHMsl  IOCJIEgOBaTeNbHOCTEH. MeTon
MaTeMaTU4eCKOM WHAYKUHUA. MOHOTOHHBIE UM OIPAaHMYEHHBIE IIOCIIENOBATEIBHOCTH.
Hcroprst BOSHUKHOBEHHS] MATEMAaTHYECKOT0 aHaIN3a KaK aHalln3a OECKOHEYHO MaJlbIX.

Apudmernueckass M TreoMeTpuYecKkas mporpeccud. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccus. CyMma O€CKOHEYHO YOBIBAIOLIEH TIeOMETPHYECKOU
nporpeccuu. JIMHEMHBIM M JKCIIOHEHIMANbHBIM pocT. Yucno e. dopMyna ClIOKHBIX
NpOLIEHTOB. Mcnonb30BaHWE MPOrpeccUM I PEUIEHUs PEajbHBbIX 3a7ad MPUKIAIHOTO
Xapakrepa.

HenpepoiBable GyHKIMHM U UX CBoiicTBa. Touku paspbiBa. ACUMOTOTHI TpadUKOB
¢dbynaknuid. CBoiicTBa (YHKIMA HEMPEPHIBHBIX Ha OTpe3ke. MeToj WHTEpPBajoOB IS
pereHuss HepaBeHCTB. [IpuMeHeHHe CBOWCTB HEMPEPBHIBHBIX (PYHKIUN JUIsl pelieHus
3aaad4.

[lepBass u BTOpas mpousBoJHbIe (QyHKIUH. OmpeneneHrue, reoOMETPUYECKHl U
(bu3HUecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K TpaduKy QyHKITHH.

[TpousBoanbie 3meMeHTapHBIX (yHKIMI. [IpousBoaHAs CyMMBI, TPOU3BEICHHS,
YaCTHOTO M KOMIO3UIUU QYHKIUH.

MHoskecTBa M JIOTHKA

MHOK€eCTBO, OInepaly HaJl MHOXECTBAaMU M UX CBOMCTBA. J(marpammbl Dinepa—
Benna. IlpumeHeHne TEOpETUKO-MHOKECTBEHHOI'O ammapara JJis OMMCAaHUs pPEabHBIX
IPOLIECCOB U SIBJICHUM, TIPU PEIICHUH 3a]1a4 U3 IPYTUX YYEOHBIX IPEIMETOB.



OmpeneneHue, Teopema, CBOWCTBO MAaTEMaTHYECKOTO OOBEKTa, CIEICTBUE,
JI0Ka3aTeJIbCTBO, PABHOCHIIbHBIC YPABHCHHS.

11 KIIACC

Yuciia 1 BHIYMCICHUS

HatypaneHble u nensie yncna. [IlpuMeHeHne npru3HaKkoB JEIUMOCTH LIEJbIX YUCEN,
HanOobIMi o0mmit nenurensd (nanee — HOJl) u HaumeHbiiee oOliee kpaTHoOE (J1anee —
HOK), ocraTkoB 1o Moaynto, anropurMa EBkiuaa uist perieHus 3a/1a4 B LIEIbIX YUciax.

KomnnekcHsle uucna. AnreOpanueckas M TpUTOHOMETpUYECKas (QOpMbI 3amUCH
KOMIUIEKCHOTO 4YHcia. ApU(PMETHYECKHE ONepalud C KOMIUIEKCHBIMU YHCIaMH.
N300paxeHne KOMIUIEKCHBIX 4YMCEd Ha KOOpAMHATHOHM miockoctu. dopmyrna Myaspa.
KopHu N-oii creneHu u3 KOMIUIEKCHOrO 4ucia. [IpuMeHeHne KOMILIEKCHBIX YHCEeNl AJIs
pereHus GU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHNs U HEPABEHCTBA

Cucrema M COBOKYIHOCTh YPAaBHEHHM M HEPABEHCTB. PaBHOCWIIbHBIE CHCTEMBI H
CUCTEMBI-CIIEJICTBUSA. PaBHOCHUIIbHBIE HEPABEHCTBA.

OTt60p KOpHEN TPUTOHOMETPUYECKUX YpaBHEHUI c IIOMOILBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpuYeCKuX HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTENbHbIX U JOTapU(PMUUYECKUX HEPABEHCTB.

OCHOBHBIE METO/bI PELICHUS UPPALNOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIIEHUS CUCTEM W COBOKYIHOCTEH palUOHAJIBHBIX,
UppalMOHATIbHBIX, TOKA3aTEIbHBIX U JOrapu(PMUUECKUX YPABHEHHI.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMeTPaMHU.

[IpumeHeHne ypaBHEHMiI, CHCTEM M HEPAaBEHCTB K PEIICHUIO MaTeMaTHYECKUX
3aJa4 W 3a/7ad W3 PA3NUYHBIX 00JacTe HAyKu MU peajbHOW JKHU3HM, MHTEpPIpETalus
MOJIyYEHHBIX PE3yJIbTaTOB.

@OyHkuuu U rpapuku

['padux xomnozunmu GyHkiui. I'eomerprueckue oOpa3bl ypaBHEHHM U HEPABEHCTB
Ha KOOPJIMHATHOM IUIOCKOCTH.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

['padrueckre MeToabl pelieHUs] YpaBHEHUNW M HEpaBEHCTB. ['paduyeckre MEeTOIbI
peuieHus 3a1ad ¢ mapaMeTpamu.

Hcnonp3oBanne rpadukoB (yHKUMH A7  UCCIENOBAHMS  IPOLIECCOB U
3aBHCHUMOCTEH, KOTOPbIE BOZHUKAIOT MIPU PEUICHUH 3aj[ad U3 APYTUX y4eOHBIX MPEIMETOB
U PEAIbHOM KU3HU.

Hayana MaTeMaTH4eCKOro aHajamu3a

[IpumeHeHre MPOU3BOIHON K HCCIEAOBAHUIO (PYHKIMA HAa MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxaeHue HanOONbIIer0o M HAaWMEHBIIEr0 3HAYEHUW HENmpepbhIBHON
(YHKIIMH Ha OTpE3Ke.



[IpumeHenne Mporu3BOIHON ISl HAXOXKICHUSI HAUJTYYIIETO PEIICHUS B TPUKIIAHBIX
3ajavyax, JAJs OMpeAeeHHs] CKOPOCTU M YCKOPEHHs Mpoliecca, 3aJaHHOro (GOopMyIIoi Wiu
rpaduxom.

[lepBooOpa3Has, = OCHOBHOE CBOMCTBO  IepBooOpa3HbIX. [lepBooOpa3HbIe
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxokIeHUS TEPBOOOPA3HBIX.

Nuterpan. I'eomeTpudeckuii CMBICH HWHTErpajia. BbIUKWCIECHHE OMNPENEIEHHOTO
uHTerpana nmo gpopmysne Herotona-JIeitonuna.

[Ipumenenue uHTErpana Jyisl HAXOXKJICHUS IUIOMIAJEH MIOCKUX (GUryp U 00bEMOB
r€OMETPUYECKHUX TEIL.

[Ipumepsl  pemenuit  auddepeHMaNbHBIX  ypaBHEHUUH.  MaremaTudeckoe
MOJIEJTMPOBAHHUE PEaTbHBIX MPOIIECCOB C MOMOIIBIO JU(dHEepeHITUATBHBIX YPABHEHHM.



IUIAHUPYEMBIE PE3YJbTATBI OCBOEHUS
YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOT' O AHAJIN3A»
(YT JIYBJEHHBINA YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOM IO3HUIIMU OOYYaIOIIErocss Kak aKTUBHOTO M
OTBETCTBEHHOTO 4YJI€HA POCCHUHCKOro OOIIEeCTBAa, IMPEJCTABICHHE O MaTEMaTHYECKUX
OCHOBaxX (h)yHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHU, MPOLEIYp TPakIaHCKOTO
oO1iecTBa (BBIOOPHI, ONMPOCHI U JPYro€), YMEHHUE B3aUMOJICHUCTBOBATh C COIMATIbLHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX PYHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM TPAXKIAHCKON HACHTUYHOCTH, YBaXKECHUS K
NPOILIOMY UM HACTOAIIEMY POCCHUUCKON MaTeMaTUKH, IIEHHOCTHOE OTHOIIECHHE K
JOCTHXKCHUSAM POCCHICKMX MATEMATUKOB M POCCUHCKOM MaTEMAaTHYECKOM IIKOJIBI,
WCITI0JIb30BAHUE ITUX JOCTHXKEHUM B IPYTUX HayKaX, TEXHOJOTHUAX, chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHWE JIYXOBHBIX IICHHOCTEH POCCUICKOTO Hapoaa, CHOPMUPOBAHHOCTH
HPAaBCTBEHHOI'O0 CO3HAHUSA, STUYECKOTO TOBEAEHUSA, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUM HAyKH WU JE€ATEIIbHOCTHIO YYEHOTO, OCO3HAHUE JIUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYyIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUWE K MHUpPY, BKIHOYAas JCTETUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTE, OOBEKTOB, 3aJay, PEUICHUH, PacCyKIEHUH, BOCHPUUMYUBOCTH K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHSI NMPUMEHSITh MaTeMaTUYeCKUE 3HAHUS B HHTEpecax
3I0pOBOTO M 0Oe30MmacHoro oOpa3a KU3HM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (370pOBOE TIMTAaHHWE, COATAHCHPOBAHHBIA PEXKHUM 3aHATHH H  OTIbIXA,
peryisipHas pusndeckas akTUBHOCTB), (PHU3NYECKOE COBEPIIICHCTBOBAHUE MPHU 3AHATHUIX
CIIOPTHUBHO-03/I0POBUTEIILHON IE€SITEILHOCTBIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYyAy, OCO3HAHHUE IIEHHOCTH TPYIOJIOOWS, UHTEPEC K Pa3IMYHBIM
chepam mpodecCHOHANBHON JESATEIBHOCTH, CBS3aHHBIM C MaTeMaTUKOW U eé
MPUJIOKEHUSIMA, YMEHHUE COBEpIlaTh OCO3HAHHBIA BHIOOp Oyayiied mnpodeccun u
peaM30BbIBaTh COOCTBEHHBIC J>KM3HEHHBIC TIUIaHBI, TOTOBHOCTh W CIIOCOOHOCTH K
MaTeMaTHYECKOMY OOpa30BaHHUI0O M CaMOOOpa30BaHUIO Ha MPOTSIKEHUM BCEU >KHU3HU,
FOTOBHOCTh K AKTHBHOMY YYaCTHIO B PEHICHUM MPAKTUUYECKUX 3a7a4 MaTeMaTU4YECKOH
HaMpaBJIECHHOCTH;

7) KOJIOTHYECKOTO BOCITUTAHMS
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c(hOpPMHUPOBAHHOCTh IKOJOTUYECKON KYIbTYPhl, IOHUMAHHUE BIHMSHUS COIMATBHO-
PKOHOMMYECKHUX MPOIECCOB HAa COCTOSIHUE MPUPOTHON U COIMATIBLHON CpeJibl, OCOZHAHHUE
IJI00aJBbHOIO  XapakKTepa JKOJOTHYECKHX TpoOJieM, OpHEeHTalMs Ha MpPUMEHEHHUE
MaTeMaTHYECKMX 3HAHUM IS pEIICHHWs 3ajJad B OOJIaCTH OKpYXKaroIeh cpejsl,
IJJAHUPOBAHUE TIOCTYIKOB M OIICHKM MX BO3MOJKHBIX IOCJICACTBUM I OKpY’Karomiei
Cpebl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHKW, TOHMMAHWE MAaTEMAaTHUYECKOW HAyKH Kak
cdephl YeTOBEYECKON JESITCIIBHOCTH, STANOB €€ Pa3BUTHS M 3HAYUMOCTH IS Pa3BUTHUS
IMBWIN3ALMK, OBJIAJICHUE S3BIKOM MAaTeMaTUKHM M MaTeMaTH4YeCKOW KYyJIbTypoil Kak
CPEACTBOM  T[O3HAaHUA  MHpPa, TOTOBHOCTh  OCYILIECTBIISITH  MPOEKTHYIO U
UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHAUBUIYAJIBLHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE eiiCTBUS

ba3zoBble 1oruyeckue AecTBU:

BBISBIIATH M XapaKTEPU30BaTh CYLIECTBEHHBIE IIPU3HAKA MAaTEMaTUYECKHUX
OOBEKTOB, TOHSATHH, OTHOIICHUNA MEXKIY MOHSATUSAMHU, (HOPMYIUPOBATH OIPEICICHUS
MOHSTUHN, YCTAaHABIIMBATh CYIIECTBEHHBIM MPU3HAK KJIACCH(PUKAIIMU, OCHOBAHUS IS
000011IeHUS U CPAaBHEHUSI, KPUTEPUU TIPOBOJUMOTO aHAIIN3A,;

BOCIIPUHUMATh, (DOPMYIUPOBATH U MPEOOPA30BLIBATH CYKICHUS: YTBEPAUTEIbHbIC
U OTpUIlaTEIbHbIE, CAMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIE,

BBISIBJIATh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aWMMOCBSI3M W NPOTHUBOPEYHUS B
(dhakTax, TaHHBIX, HAOTIOICHUSIX U YTBEPKACHUSX, IPEAJIaraTb KPUTEPUU IS BBISIBIICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUHIL;

JeJlaTh  BBIBOJBI C  MCIIOJBb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W
MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTh CAaMOCTOATENBHO JI0KA3aTeJIbCTBA MATEMATHUYECKUX YTBEPKIACHUM
(OpsiMble ¥ OT MPOTHUBHOIO), BBICTPAMBATh APTyMEHTAILIMIO, MPUBOIUTH IMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMPATH CIIOCOO pelIeHus] yueOHOM 3a/auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
perieHus, BeIONpaTh Hanbosee MOAXOMSIINN ¢ YU4ETOM CaMOCTOSITEIBHO BBIJICICHHBIX
KPUTEPHUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:

HCMOJIb30BaTh BOINPOCHl KAaK MCCIEIOBATEILCKUA HWHCTPYMEHT IO3HAHUS,
bopMyIMpoBaTh BOMPOCHI, (PUKCHUPYIOIIME MPOTHUBOpEUHEe, MpoOJeMy, yCTaHABIUBATH
MCKOMOE U JJaHHO€, JOpMHUPOBAThH THIOTE3Y, apTYMEHTUPOBAThH CBOIO NO3UIMIO0, MHEHUE;

MIPOBOJAUTH CAaMOCTOSITEJIbHO CIUIAHUPOBAHHBIA DKCIEPUMEHT, UCCIEAOBAHUE 10
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4yecKoro oO0beKTa, SABJIEHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMU, SIBJICHUSIMH, IPOLECCAMU;
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CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHWS ¥ BBIBOJBI IO PE3yJIbTaTaMm
MPOBENEHHOTO HAOJIOJIEHUS, HMCCIEIOBAaHUs, OIEHUBATH JIOCTOBEPHOCTH IMOIYYEHHBIX
pe3ynbTaTOB, BHIBOJIOB M 0000IIIEHHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BbIJBUTaTh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBIISATH JIe(DUIIUTHI HH(GOPMAIINH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HAa BOIIPOC
U ISl peLIeHUs 3a/1a4U;

BbIOMpaTh HMH(OPMALMIO W3 HCTOYHUKOB PA3IMYHBIX THUIIOB, AaHATU3UPOBATbH,
CHUCTEMAaTHU3UpOBaTh W HMHTEPHPETUPOBATH MH(YOPMAIMIO PA3IMYHBIX BUAOB U (hopm
IIPEICTaBICHNUS;

CTPYKTYpUpPOBaTh HWHGOPMAIMIO, TPEACTaBIATh €€ B pa3iuuHbIX (opmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HAJEXKHOCTh MH(MOPMAIIMU IO CAMOCTOSITEIbHO C(OPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMMyHHMKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeiCTBHA

Oo0menne:

BOCIPUHUMATh U (HOPMYIHPOBATh CYXACHHUS B COOTBETCTBUU C YCIOBHSMHU U
HENSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BbIpa)kKaThb CBOIO TOYKY 3PEHMS B YCTHBIX U
NMCBMEHHBIX TEKCTaX, J1aBaTh IOSICHEHUS IO X0y PELICHMs 3a1add, KOMMEHTUPOBATH
MOJIyYeHHBI PE3yNbTarT;

B XOJIe¢ OOCYXJI€HHS 3a/JaBaTh BOMPOCHI IO CYHIECTBY OOCYKIA€MOH TEMBI,
npoOJeMBbl, pelaeMoil 3aJaud, BBICKA3bIBaTh WJEH, HAICJICHHbIE HA MOUCK PEIICHHS,
COMOCTAaBIISATh CBOM CYXJIECHHS C CYXIEHUSMU JPYTUX YYAaCTHUKOB JHUaliora,
OoOHapy>KuBaTh pa3iu4yve U CXOACTBO MO3ULHUNA, B KOPPEKTHON (popMe (popMynHpoBaTh
pa3HOIIIaCHsl, CBOU BO3PAXKEHUS;

NPEACTABIATh PE3YyJbTaThl PEIICHUS 3a7auyd, SKCHEPUMEHTa, MCCIEIOBaHUs,
IpOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NpEe3eHTAlUK U 0COOCHHOCTEN ayIuTOPUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe yueOHbIe NeiCTBUSA

Camoopranu3amnus:

COCTaBJISITh IJIaH, AJITOPUTM pEUICHMs 3aJladd, BbIOUpaTh CIOCOO pEIICHUS C
y4€TOM HUMEIOUINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABbIKAMU IO3HABATENbHON pe(IeKCMU KaK OCO3HAHUS COBEPIIAEMBIX
NEUCTBUA M MBICIUTEIBHBIX MPOIECCOB, HUX PE3yJbTAaTOB, BIAJETh CIOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJIA MpoLecca W pe3yibTaTa pELICHHs MaTeMaTU4eCKOU
3a/1a4u;

NPEABUNIETh TPYIHOCTH, KOTOPbIE MOIYT BO3HUKHYTh IpU PEIICHUU 3a]ayH,
BHOCHTb KOPPEKTUBBI B JESITEILHOCTb HA OCHOBE HOBBIX OOCTOATEILCTB, JAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYJHOCTEH;
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OLICHMBAaTh COOTBETCTBUE pe3ylbTaTa IEU U YCIOBUSAM, OOBSCHATH MPHUUUHBI
JOOCTIKEHUS] M HEJOCTIKEHUS Pe3ysIbTaTOB JesITeIbHOCTH, HAXOIUTh OMIMOKY, JaBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEIbHOCTD:

NOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U UHAMBUIYaIbHON PaOOTHI
IpU pelIeHny y4eOHbIX 3aja4, MPUHUMATH 11eJIb COBMECTHOM JeATENbHOCTH, TNIAHUPOBATh
OpTraHU3alMI0 COBMECTHOM paloThl, pacmpenesiars BHUIB padoT, IOTOBapUBATHCH,
o0Cy>KIaTh MPOIIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKUX JIOCH;

y4yacTBOBaTh B TPymmoBbIX (opmax paboTel (0OCYXKIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» M WHBIE), BBHIIOIHATH CBOIO YacTh Pa0OTHI U KOOPAMHUPOBATH CBOU
JACUCTBHS C IPYTMMH Yjie€HAMH KOMaHbl, OIICHUBATh Ka4eCTBO CBOETO BKJaAa B OOIIUIl
MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBHSI.

HPEIMETHBIE PE3YJIBTATDBI

K koniy o0yuenust B 10 kaacce oOy4aromuiicss MOJy4YUT CIEAYIONIME TPEAMETHbIE
pe3ynbTaThl MO OTAENbHBIM TEMaM padoyell mporpaMMbl y4eOHOro Kypca «Anredpa u
Hayaja MaTeMaTUYECKOTO aHAIN3a»:

Yucia 1 BbIYHCICHHSA:

CBOOOJIHO  OMNEpPUpPOBaTh IOHATUSIMU: PALMOHAIBHOE YHUCIO, OECKOHEYHas
nepuoanYecKas Ipoob, IPOLEHTHI, UPPALMOHATIBFHOE YUCIIO0, MHOKECTBA PAllMOHAIBHBIX U
JNEUCTBUTEIBHBIX YNUCEII, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

OPUMEHATHh JpOOM U MPOLEHTHI JUIsl pEIIeHUs MPUKIAAHBIX 3a1ad U3 pa3InyHbIX
OTpacier 3HaHUM U PeaJbHOM )KU3HMU;

NPUMEHATh NPUONMKEHHBIE BBIYMCICHUS, MpaBUjia OKPYIJIEHUS, NPUKUIKY H
OILIEHKY PE3YJIbTaTa BBIUYNCIICHUN;

CBOOOJHO ONEpPUPOBATh MOHATHEM: CTENEHb C IIEJIBIM MOKA3aTeJIeM, UCIOIb30BATh
NOAXOASIIYI0 (POPMY 3aMHUCH JEUCTBUTEIBHBIX YUCEN JUIsl pEIICHUS! MPAKTUYECKUX 3aa4
Y IIPEACTABIICHUS TAHHBIX;

CBOOOJHO OINEPUPOBATH MOHATUEM: apUPMETHUYECKUN KOpPEeHb HaTypadbHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHb C PallMOHAILHBIM ITOKa3aTeleM;

cBOOO/IHO ONEPUPOBATh MOHATUAMU: JIOTApU(PM UKCIa, JECATUUHbIC U HATYypaJbHbIE
norapudMsl;

CBOOOJIHO OMNEpUPOBATH MOHATUSMHU: CHHYC, KOCHUHYC, TAHT€HC, KOTaHT€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATh TOHATUSAMM: APKCHUHYC, ApPKKOCUHYC M apKTaHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OMNEpPUPOBATH TMOHSTUSIMHU: TOXJIECTBO, YypaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHECHUS U YPABHEHUS-CIIEACTBUS, PABHOCUJIbBHBIE HEPABEHCTBA,;

MPUMEHSTH PA3JIMYHbIE METOJIbI PEIICHUS PAIIMOHAIIBHBIX U APOOHO-palIMOHATBHBIX
YPaBHEHUN, IPUMEHSITh METOJ] UHTEPBAJIOB JIJIsl PELLIECHUS] HEPABEHCTB;
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CBOOOJIHO OMEpPUPOBATh MOHATHUSAMH: MHOTOWIEH OT OJHOM TEPEeMEHHOMH,
MHOTOWIEH C IeNbIMA Kod(hduimeHTaMmu, KOpPHH MHOTOWIEHA, NPUMEHSThH JelIeHue
MHOTOWJIEHAa Ha MHOTOYIEH C OCTaTKoM, Teopemy be3y u Teopemy Buera nns peuienus
3azay;

CBOOOJTHO ONEPUPOBATH MOHSATUSIMU: CUCTEMa JIMHEHHBIX YpaBHEHUW, MaTpHIla,
OMpeNeanTelIb MaTPUIBl 2 X 2 U €ro reOMETPUYECKUIM CMBICH, UCIOIb30BaTh CBOMCTBA
ompenenuTens 2 X 2 s BBIYUCICHUS €ro 3HAYCHHS, MPUMEHSTH OINpPEACIIUTENN s
pElIeHUsT CHUCTEMbl JIMHEHHBIX YpaBHEHUH, MOJETUPOBATH pEalbHbIE CHUTYalluud C
MOMOIIBI0 CHCTEMbl JMHEWHBIX ypaBHEHUH, HCCIENOBAaTh IOCTPOCHHBIE MOJEIH C
MOMOIIBIO MaTPUIL U OTNIPeIeTUTENeH, UHTEPIPETUPOBATH MOTYUCHHBIN Pe3yIbTaT;

UCITI0JIb30BaTh CBOMCTBA ACHCTBUI C KOPHIMU JJI TPeoOpa30BaHUsI BbIPAKEHUM;

BBITIOJHATH MPeoOpa3oBaHUsl YMCIOBBIX BBIPAKEHUH, COAEpKAIIUX CTEIEHU C
paIroHaIbHBIM TIOKa3aTeNIeM;

UCIIOJIb30BaTh CBOMCTBA JorapudMoB g MpeoOpa3oBaHus JorapuPpmMuuecKux
BBIPAKCHUM;

CBOOOJTHO  OMEPUPOBATh TMOHATUSIMHU: HUPpAIMOHANIbHBIC, TMOKa3aTelIbHbIE W
norapuMUUECKHe YpaBHEHHUS, HAXOJUTh WX PEIIEHUS C TOMOIIBIO PaBHOCHUIBHBIX
HEPEX0I0B UM OCYILECTBIISAS IPOBEPKY KOPHE;

MPUMEHSTh OCHOBHBIE TpPUTOHOMETpUYEeCKHe GOpMysbl i TpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBHIPAKCHHUI;

CBOOOJHO OMEpPUPOBATH MOHITHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHSThH
HeoOXoaumble  (QOpPMYJIBI ISl  PEIICHUS OCHOBHBIX THIIOB TPUTOHOMETPHUECKUX
YpaBHECHUH;

MOJICTIMPOBATh pealbHbIE CUTYaIlMd Ha SI3bIKE alreOphl, COCTABIATH BBIPAKEHUS,
YpaBHEHHUS, HEPaBEHCTBA IO YCIOBHUIO 3a/layM, MCCIEAOBATh IMOCTPOSHHBIC MOJCIH C
MCIIOJIb30BaHUEM ammapara anreOphl.

DyHKIUHN U TPAPUKHU:

CBOOOJHO OIEpUPOBATh MOHATHUSAMHU: (PYHKIUS, CHOCOOBI 3amaHusi (QyHKIHH,
B3aMMHO OOpaTHbIE (PYHKIIMW, KOMIO3UIMsA (yHKIHHA, Tpaduk ¢GyHKIUHA, BBITOIHSATH
aJIeMEHTapHbIe TPeoOpa3oBaHus rpaPuKoOB HYHKIIHIA;,

CcBOOO/IHO OTIEPUPOBATH MOHATUSIMH: 00JIACTh OMPECICHUS U MHOKECTBO 3HAYCHHM
byHKIIMA, HYTU QYHKIHH, TPOMEXYTKH 3HAKOTTOCTOSTHCTBA,;

CBOOOJHO  OmepupoBaTh  TMOHATUSMU: UYETHBIE W HEUETHbIE  (DyHKIUH,
nepuoandeckue (YHKIMH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITMH, MaKCUMyMbI U
MUHHUMYMBbI (YHKITUY, HAUOOJIbIIICE M HANMEHbIIICE 3HAaUCHHE (PYHKITUU Ha TIPOMEKYTKE;

cBOOO/IHO OTIEpUPOBATH MOHATHUSAMU: CTENICHHAs] QYHKIUS C HATYpPaIbHBIM U LIETIBIM
nokaszatenemM, TpaduK CTENEHHOW (QYHKIMH C HATypaJbHBIM U IIEJBIM IOKa3aTeleM,
rpa@uk KOpHS N-OM cTeneHu Kak (GYHKIUKA OOpaTHOM CTENeHH C HaTypallbHbIM
MOKa3aTesieM;

OTIEpUPOBATh TOHSTHSAMU: JIMHCHHAs, KBaJpaTU4YHAs ¥ JIPOOHO-TMHEIHAS
(GYHKIUH, BBITIOTHATH JIEMEHTAPHOE UCCIIEI0BAHUE U IOCTPOEHUE UX TPAPUKOB;
cBOOO/IHO OTIEPUPOBATh MOHATUSAMU: MTOKA3aTeIbHAS U JIorapupMuueckast QyHKIHH,
WX CBOWMCTBA M rpadvKu, UCIIOIH30BATh UX TPA(UKH IS PEIICHNUS YPaBHEHUN;
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CBOOOJHO  OMEpHpOBaTh  MOHATHSMHU:  TPUTOHOMETPHYECKAas  OKPY>KHOCTb,
ornpe/ereHue TPUTOHOMETPUUECKUX QYHKIIUNA YUCIOBOIO apryMEHTa;

UCIIOJIb30BaTh Tpaduku (PYHKIUN I UCCIIEIOBAHUS MPOIIECCOB U 3aBUCUMOCTEM
Opy pElICHUU 3a/lad U3 JPYruX Y4YEOHBIX MPEIMETOB U PEalbHOM >KU3HH, BBIPAXKATh
dbopMynamMu 3aBUCUMOCTH MEKy BEIMYNHAMU;

Havana maTeMaTH4ecKOro aHajm3a:

CBOOOJTHO  ONEpHUPOBATH MOHATHSAMU: apudmeTHdeckass ¢ T'eOMeTpUYecKas
nporpeccusi, OECKOHEYHO YOBIBAarOIIas TeOMEeTpUYecKass Mporpeccusi, JIUHEWHBIM U
HKCMIOHEHIIMATBHBIA pPOCT, (opMyJsia CIOXKHBIX MPOIEHTOB, WMETh TMPEACTABICHUE O
KOHCTaHTE;

MCTIOJIb30BaTh MPOTPECCHUH ISl PEIICHUS PealIbHBIX 3a/1a4 MPUKIAHOTO XapaKTepa;

CBOOOMHO OIEpPUPOBaTh TMOHATHUSAMHU: TOCIEAOBATEIBHOCTh, CIOCOOBI 3adaHUS
MOCIIEI0BATEILHOCTEH, MOHOTOHHBIE M OTPAaHUYCHHBIE TOCJIEI0BATEIBHOCTH, TOHUMATh
OCHOBBI 3apO>KJICHUSI MAaTEMAaTUYECKOTO aHaJIu3a KaK aHajanu3a OECKOHEYHO MaJblX;

CBOOO/IHO ONEpUPOBATh MNOHSTUSAMU: HENPEPBIBHbIE (PYHKLIMH, TOYKH pa3pbiBa
rpaduka QyHKIINH, aCUMITOTHI rpaduka PyHKIUY;

cBOOO/IHO OIEPUPOBATh MOHATUEM: (DYHKIUS, HETIPEPbIBHASL HA OTPE3KE, IPUMEHATD
CBOMCTBA HEMPEPBIBHBIX (PYHKIIMH s pelIeHUs 3a]1a4;

CcBOOO/IHO ONEpUPOBATH MOHATHSAMH: NEpBas W BTOpas MPOU3BOJAHBIE (YHKIUH,
KacarenbHas K rpaduky QyHKIIHY,

BBIUUCIISATh TMPOU3BOJHBIE CYMMBI, MPOU3BEICHHS, YACTHOTO W KOMITO3UIIMHU JIBYX
(YHKIIHIA, 3HaTh TPON3BOIHBIC AIEMEHTAPHBIX (DYHKIIN;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKUN CMBICI MPOU3BOJHON NJIsl PEIICHHUS
3azay.

MHokecTBa M JIOTHKA:

cBOOO/IHO OTIIEPUPOBATH MOHATUSIMHU: MHOYKECTBO, OTIEPAIIUH HAJl MHOYKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar Jisi ONUCAaHUS peajbHBIX
IPOLIECCOB U SIBJICHUM, IPU PEIICHUN 3a]a4 U3 IPYTUX YYEOHBIX MPEIMETOB;

CBOOOJHO OMEpUpOBaTh TMOHATUSMHU: OIpelIeJeHHe, Teopema, ypaBHEHHUE-
CIIEICTBUE, CBOWMCTBO MAaTEMaTHYECKOro OOBEKTa, J0Ka3aTelIbCTBO, PaBHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniry o6yuenus B 11 kiacce o0y4aromuics MOJIYIAT CISAYIONTUE MPEIMETHBIC
pe3yabTaThl MO OTACJIBHBIM TeMaM paboueil mporpaMmbl yueOHOro Kypca «Auredpa u
Hayajla MaTeMaTHUYECKOI0 aHAJIM3a:

Yucjaa 1 BbIYUCJIEHUA:

CBOOOJIHO ONEPUPOBATh TMOHSATHUSIMHU: HATypaJIbHOE M 1I€JI0€ YKCIIO, MHOXECTBA
HaTypaJbHBIX U LEJBIX YUCEN, UCMOJIb30BaTh MPU3HAKU JeIUMOCTH Henbix uucen, HOJ u
HOK nHaTypanbHBIX YuCel JIJ1s PEIICHUs 3a7a4, IPUMEHATh alroputM EBkinaa;

CBOOOJTHO OTMEPUPOBATH MOHATHEM OCTaTKa MO MOJYJIIO, 3aITUCHIBATH HATYpaJIbHBIC
YHCla B PA3JIMYHBIX ITO3ULMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOTHO OMEpUPOBATh TMOHATHUSMU: KOMIUIEKCHOE YHCIO ¥ MHOXECTBO
KOMIUIEKCHBIX ~4YWCEeJ, MPEACTABIATh KOMIUIEKCHBIE 4YHCIa B ainreOpanveckol u
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TPUTOHOMETPHUUECKON (opMe, BBHIIOIHATH apu(PMEeTUYECKUe ONepaud C HUMH U
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUs U HEPAaBEHCTBA:

CBOOO/IHO ONEpUPOBATH MOHATUSAMHU: HUpPPALMOHANIBHBIE, IIOKa3aTelbHbIE U
Jorapu(pMUUECKUe HEPAaBEHCTBA, HAXOAWUTh MX PEUICHUS C TOMOIIbI0 PaBHOCHIIBHBIX
[IEPEXOOB;

OCYILECTBIATh OTOOP KOPHEH MpU PELICHUH TPUTOHOMETPUUECKOTO YPABHEHUS;

CBOOOJHO ONEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MIPUMEHSTh
HeoOXoauMble (QOpPMYJIBI ISl  PEIICHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUECKUX
HEPaBEHCTB;

CBOOOJHO OIEpPUPOBATH MOHATHSMHU: CHUCTEMAa W COBOKYNHOCTb YPAaBHEHHHA H
HEPaBEHCTB, PABHOCWIbHBIE CHUCTEMBl M CHUCTEMBI-CIEJACTBUSA, HAXOIUTh PEIICHUS
CUCTEMBbl M COBOKYIIHOCTEH palMOHAIbHBIX, HPPALUOHAIBHBIX, IOKAa3aTEIbHBIX U
Jorapu(pMHUUECKUX YpaBHEHUHN U HEPABEHCTB;

pelaTh paluuoHalIbHbIE, UppalOHAIbHbIE, [MOKa3aTeIbHbIE, JIOTapU(PMUUECKUE U
TPUTOHOMETPHUUYECKUE YPAaBHEHUS U HEPABEHCTBA, COACPKALIUE MOYJIA U ITapaMETPBIL;

IPUMEHATH TpapuuecKre METO/bI ISl PEIICHUsI YPAaBHEHUM U HEPABEHCTB, a TaKXkKe
3a/1a4 ¢ mapaMeTpaMus;

MOJIEJIMPOBATh PEAJIbHBIE CUTYyallMM Ha SI3bIKE ajareOpbl, COCTaBISATh BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U UX CHCTEMBI [0 YCIOBHUIO 3a/1a4i, UCCIEA0BATh IOCTPOCHHBIE
MOJENIM C UCHOJIb30BAaHUEM ammapara anreOpbl, HHTEPIPETUPOBATH MOIYYECHHBIN
pe3yJbTar.

DOyHkuuu U rpapuku:

CTpOUTh TpadUKHd KOMMO3MIMK (PYHKIUHA C TOMOIIBIO  3JIEMEHTapHOIrO
MCCJIEIOBAHMS U CBOMCTB KOMIO3UIIMU ABYX (DYHKIIMIA;

CTPOUTh TE€OMETPUYECKUE O00pa3bl YpaBHEHUH M HEPABEHCTB HA KOOPAMHATHOM
IUIOCKOCTH;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: TpadUKU TPUTOHOMETPUUYECKUX (PYHKIIMIA;

OPUMEHATH QYHKLIUU AJIE MOJIEIUPOBAHUS U UCCIIEI0OBAHUS pealbHBIX MPOILIECCOB.

Havana maTeMaTH4eCKOro aHaJm3a:

UCIIOJIb30BaTh IMPOU3BOJHYIO JIA MCCIEAOBaHUSA (PYHKIMM HAa MOHOTOHHOCTb H
KCTPEMYMBI;

HaxXOAWTh HauOOJblllee M HaWMEHbLIee 3HAYEHUS (PYHKIMH HENpEephIBHOW Ha
OTpE3KE;

UCIIOJI30BaTh MPOM3BOJHYIO JUJISi HAXOXKJIECHUS HAWIY4yllero peuieHus B
OPUKJIAJAHBIX, B TOM YHCJE COLUAIbHO-DPKOHOMHUYECKHMX, 3a7adax, [JIs ONpeaeseHus
CKOPOCTH U YCKOPEHHUSI MPOIECCa, 3aJaHHOT0 (GOpMyII0i Uit rpadukom;

CBOOO/IHO ONEpUpOBaTh MOHATHAMH: I[EPBOOOpa3Has, OMPENENIEHHBIM HHTErpa,
HaXOAMUTh NEPBOOOPA3HBIE FJIEMEHTAPHBIX (PYHKIMI U BBIUUCIATH UHTErpal Mo (popmyse
Hrrorona-Jleiibnunna;

HAXOAMTH IJIOLIAAN TUIOCKUX GUTYDP U 00BEMBI TEN ¢ TOMOIIBIO HHTETPANIa;

UMETh MPEACTABICHUE O MATEMaTUYECKOM MOJCIMPOBAHUM HA IPUMEPE
coctapiieHus nudepeHnanbHbIX YpaBHEHUH;
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peiiars MPUKIAAHBIC 3aaadd, B TOM YHCIIC COLNUAJIBHO-O9KOHOMHYCCKOIO H
(1)I/IBI/I‘ICCKOFO XapakTepa, CpcaACTBAMHU MATEMATHYCCKOI'O aHAJIN34a.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC

DJIeKTPOHHbIE
Ne HaunMeHoBaHue pa3ie/ioB U TeM KoanyecTBO yacon
(undposbie)
n/n NporpamMmal
o0pa3oBaTe/ibHbIE
Bcero KounrtpoabHbie pecypcsl
padoTsl
MHOK€eCTBO AEHCTBUTEIBHBIX YHCEIL.

1 MHorouseHsl. ParoHanbHble 24 1 https://resh.edu.ru/
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI https://www.yaklass.ru/
JIMHEWHBIX YPABHEHUN

o @ynxuun u rpaduxu. Crenennas 12 1 https://resh.edu.ru/
(GYHKIMS C LEIbIM ITOKa3aTeleM https://www.yaklass.ru/
Apudmernueckuilt KOpeHb N-oi https://resh.edu.ru/

3 crenieHu. MppannoHaibHbIe 15 1 https://www.yaklass.ru/
ypaBHEHUS.

4 [ToxazarenbHast QyHKLIHMSL. 10 1 https://resh.edu.ru/
Iloka3aTenbHble ypaBHEHUS https://www.yaklass.ru/
Torapudmudeckas byHKiHs https://resh.edu.ru/

5 b P Y ' 18 1 https://www.yaklass.ru/

orapu(MHYECKUEe YpaBHCHUS
TpuroHOMeTpUYECKHE BHIPAXKEHHS U https://resh.edu.ru/

6 22 1
ypaBHEHUs https://www.yaklass.ru/

7 [TocnenoBaTenbHOCTH M IPOTPECCUU 10 1 hitps://www.yaklass.ru/

8 q 0 20 1 https://resh.edu.ru/

enpepbiBHbIC QyHKIMH. [Tpon3BoaHas https.//www.yaklass.ru/
https://resh.edu.ru/
IToBTOpenue, 0000IIEHNE,

9 P et 5 2 https://www.yaklass.ru/

cHUCTeMaTH3aIus 3HAaHUI
OBLIEE KOJIMYECTBO YACOB I10 136 10
[MPOI'PAMME



https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
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11 KJIACC
DJIeKTPOHHbIE
(undposbie)
Ne HauMenoBanue pa3ieoB U TeM KoaunyecTBO yacon o0pa3oBaTeJibHbIE
n/n NPOrpaMMsl pecypee!
Kounrtpoabubie
Bcero padoTbI

1 HccnenoBanne GyHKIHIA ¢ TOMOIIIBIO 99 1 https://resh.edu.ru/
MPOU3BOIHOMN https://www.yaklass.ru/

https://resh.edu.ru/

2 Tepsoobpasna u mirerpan 12 1 https://www.yaklass.ru/
r

. (bpa(bHKI:I T’IBHFOHOMeTqueCKHX y . htts://resh.edu.ru/

YHICHHH. { pUTOHOMETPIHCCKHIE https://www.yaklass.ru/
HEpPaBEHCTBA

4 HppannonanbHbie, MoKazaTeibHbIE U 24 1 https://resh.edu.ru/
norapupMHUECKre HEPAaBEHCTBA https://www.yaklass.ru/

5 KomMruiekcHble yrcia 10 1 https/fresh.equ.ru

https://www.yaklass.ru/
https://resh.edu.ru/

6 Harypanbnsle u nensle yucna 10 1 https://www.yaklass.ru/
Cucremsl parmoHaIbHBIX,

7 12 1 https://resh.edu.ru/
HppaLMOHATIBHBIX noxasaTenvaHx u https://www.yaklass.ru/
norapu(MUYECKUX ypaBHEHUI

https://resh.edu.ru/

8 3anauu ¢ napamerpami 16 ! https://www.yaklass.ru/
IToBTOopenue, 06o01ICHNE, https://resh.edu.ru/

9 N 16 1 i
CHCTEeMAaTU3alus 3HAHUN https://www.yaklass.ru/

OBIIEE KOJIMYECTBO YACOB 10 https://resh.edu.ru/
136 9 https://www.yaklass.ru/

I[TPOTPAMME



https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Kox
poBepsi IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
€emMoro o0pa3oBaTe/IbHOI POrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJjbTara
1 Yucna u BIYUCICHUSA
11 OnepupoBaTh MOHATUSIMH: PAalMOHATBHOE H  JCHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAs! U JECATHUYHAs APOOb, IPOLIEHTHI
12 BeimonHATe  apudmerndyeckue  OomepanMd € palUOHATBHBIMH U
' JeHCTBUTEIIbHBIMU YHACITAMHU
13 BbinonHATe npubaymkEHHBIE BBIYMCICHMS, UCIOJb3Ys IpaBUiIa OKPYTJIEHHUS,
' JieNaTh MPUKUIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHUH
OnepupoBaTh TMOHATHAMHU: CTENEHb C IIENBIM I[OKa3aTeleM, CTaHIapTHas
14 dopMa 3amucu JIEHCTBUTENBHOIO YHCIA, KOPEHb HATypalbHON CTENEHU;
' UCMOJIb30BaTh MNOJAXOAAUIYI0 (OpMYy 3alucu ACUCTBUTEIbHBIX YHUCEN s
pelLeHHs MPAKTUYECKHX 3a/1a4 U PECTABICHUS JaHHBIX
OnepupoBaTh MOHATHAMHU: CHHYC, KOCHHYC M TaHT€HC MPOW3BOJBHOTO YIJIa;
15 WCIIOJIb30BaTh 3aIuCh MIPOU3BOJIBHOTO yriia yepes oOpaTHbIe
TPUTOHOMETPHUYECKUE (DYHKIHH
2 VYpaBHEeHUS 1 HEpaBEHCTBA
OnepupoBaTh MOHATUSAMHU: TOXKAECTBO, YpaBHEHHE, HEPAaBEHCTBO, IIEJIOE,
2.1 panroHaIbHOE, UppalMOHATIBLHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUUYECKOE YpaBHEHUE
29 BemmonHATe TipeoOpa3oBaHusi TPUTOHOMETPUYECKHX BBIPAKEHUH M peIIaTh
' TPUTOHOMETPHUYECKUE YPABHEHHS
BeimonHATe mpeoOpa3oBaHUsl LENbIX, PAlMOHAIBHBIX M HMPPALUOHAIBHBIX
2.3 BBIDQKEHUII W peliath OCHOBHBIC THUIBI IENBIX, pPAlMOHAIBHBIX U
UppaIMOHATFHBIX YPAaBHEHHI U HEPABEHCTB
54 [TpuMeHATH ypaBHEHUS U HEPABEHCTBA JUIsl PEIICHUS MaTeMAaTUYECKUX 3aa4d U
' 3aj1a4y U3 pa3IMyYHbIX 00JacTel HAYKU U peajbHOM KU3HU
MogenupoBaTh pealbHBIE CHUTYyalldd Ha S3bIKE aireOpbl, COCTaBIISATh
2.5 BBIPQ)KEHUS, YpaBHEHHs, HEPAaBEHCTBA IO YCJIOBMIO 3aJaud, HCCIeI0BaTh
MOCTPOCHHBIE MOJICNIN C MCIIOJIL30BAaHUEM arlapara ajareopsl
3 ®yHKIMU U Tpaduku
OnepupoBaTh MOHATHAMM: (QYHKLHUSA, CHOCOOBI 3a1aHUs (DYHKIHMH, 00JaCTh
3.1 OTIpeNieIeHUs] 1 MHOXKECTBO 3HaueHW (yHKIMH, rpaduk (QyHKIHH, B3aUMHO

oOpartHble GYyHKINN
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OnepupoBaTh MOHATUAMHU: YETHOCTh M HEYETHOCTh (DYHKIMU, HYIH (DYHKIUH,

3.2 MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUS] ypaBHEHHUI
3.4 Crpouth W uuTaTh TpaQuKH JUHEHHOW (YHKLUWHU, KBAIPATUYHON (YHKIIHH,
CTETICHHOW ()YHKITUH C IIEJIBIM TTOKa3aTelieM
Hcnonw3oBate rpadukd (QYHKUMA A7 HMCCIEAOBAaHUS IMPOIECCOB U
3.5 3aBUCHUMOCTEH TMpPHU pEIIeHWH 3adad M3 JPYTHX YYEOHBIX MPEAMETOB H
pealbHO JKU3HH, BEIpaXaTh (POpMyIaMu 3aBUCIMOCTH MEX]Ty BETMIMHAMH
4 Hauana marematnyeckoro anaamsa
41 OnepupoBaTh  MOHATHUSAMH:  TIOCIEAOBATEIBHOCTh, apU(PMETHYECKasT W
' reOMETPHUYECKast IPOTPECCUU
4 OnepupoBaTh MOHATUSAMHU: OECKOHEUHO YOBIBAaIOIIAs TeOMETpHUYecKas
' mporpeccusi, cyMmMa 0€CKOHEYHO yOBIBAIOIICH reOMETPHICCKON TPOTPECCHH
4.3 3aaBaTh MOCIEA0BATEIHHOCTH PA3IMYHBIMU CLIOCOOaMU
44 Hcnonb30BaTh CBOWCTBA IMOCIIECIOBATEILHOCTEH M TPOTPECCHMA IS PEIICHUS
' peaTbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa
5 MHo>kecTBa 1 JIOTHKA
5.1 OrnepupoBaTh NOHITHSIMU: MHOXKECTBO, ONIEpAI[UN Hal MHOYKECTBAMHU
59 Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JijIsl OMHCAHUS PealbHBIX
' MIPOLIECCOB U SIBIICHUH, P PEUICHUH 3a/1a4 U3 IPYTUX YUEOHBIX MPEIMETOB
5.3 OnepupoBaTh MOHATUSIMU: ONIPEICIICHIE, TEOpeMa, CICICTBHE, JI0Ka3aTeIILCTBO
11 KIIACC
Kon
npogepsisi IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
emoro o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero 001mero 00pa3oBaHus
pe3yabTata
1 Yucna 1 BEIYUCICHUS
OnepupoBarh MOHIATUSIMU: HATYpaJbHOE, IIEJI0€ YUCIIO; UCIIOJIB30BaTh PU3HAKU
1.1 NEIMMOCTH TIEJIBIX YHCEN, PA3JIOKCHHE YWCIa Ha IMPOCThIE MHOXKHTEIH JIS
pelIeHus 3a1a4
1.2 OmnepupoBarh MOHATHEM: CTEIIEHB C PAIIMOHATLHBIM MTOKA3aTeIeM
13 OnepupoBarh TOHATUSAMHU: Jorapu(M dUWcIa, JMECATUYHBIE W HATypaJbHbBIC
' JorapuQMsI
2 VYpaBHEHMSI U HEPABEHCTBA
[IpuMeHATHh CBOMCTBA CTETICHM I MPEOOpa30BaHUs BBIPAXKEHUHN, OTIEPUPOBATH
2.1 MOHATHSIMU: TIOKa3aTelIbHOE YPAaBHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THITBI
MOKa3aTeIbHBIX YPABHCHUI U HEPABEHCTB
2.2 BommonusaTe  mpeoOpa3oBaHUsl — BBIpAKEHUH,  COAEpKallUX  JIOrapu(Mbl;
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ONEpPHUPOBATh TOHATHSAMHU: JIOTAPU(PMHUUECKOE YpPaBHEHHWE U HEPABEHCTBO;
peaTh OCHOBHBIE THIIbI JOTApU(PMHUUECKUX YPaBHEHUN U HEPABEHCTB

2.3 Haxonuts perieHns NpocTeNIINX TPUTOHOMETPUYECKMX HEPABCHCTB
OnepupoBaTh NOHATUSMM: CUCTEMA JIMHEWHBIX YpaBHEHUH U €€ pELICHUE;
2.4 HCIIOJIb30BAaTh CHUCTEMY JIMHEHHBIX YpaBHEHMH A pEIICHUs MPaKTUYECKUX
3a1a4
25 Haxomuth pemeHus NpOCTEUIIMX CHCTEM M COBOKYIHOCTEH pPalMOHAJIBHBIX
' ypaBHCHUIT U HEPABEHCTB
MogenupoBaTh peajibHble CUTYallud Ha S3bIKE alreOpbl, COCTaBIIATh BbIPa)KEHUS,
2.6 YPaBHEHHUs, HEPABEHCTBA M CHUCTEMBbI [0 YCIOBUIO 3a/layd, MCCIEA0BaTh
MIOCTPOEHHBIE MOJIENH C HCII0JIb30BAaHUEM arrapara ajireopbl
3 OyHKIWH U TpaduKu
OnepupoBarh  MOHATHAMHU:  INEpHOAWYECKAas  (QYHKUIUS,  IPOMEKYTKH
31 MOHOTOHHOCTH (YHKIIMM, TOYKH OKCTpeMyMa (QYHKIHH, HauOOJbIIEe W
' HaMEHbIICe 3HAYCHHWs (QYHKIUH Ha TPOMEXKYTKE; HCIOIb30BATh HUX JUIS
uccle0BaHus PYHKIMH, 3aJaHHON IrpadrkoM
OmnepupoBaTh MOHATUAMHU: TIpadUKH IOKA3aTeIbHOH, JorapuMuU4eckoil u
3.2 TPUTOHOMETPHUYECKHNX (DYHKINN; N300pa’kaTh MX HA KOOPAMHATHON TUIOCKOCTH H
HCIIOJIb30BAaTh JJIsl PELLIEHUS] ypaBHEHUI 1 HEPABEHCTB
33 N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaUKH JIMHEHHBIX YpaBHEHUH U
' HCIIOJIb30BaTh UX JUIsl PEIIEHUs] CUCTEMBI JINHEWHBIX YpaBHEHUN
3.4 Ucnonb3oBate rpaduku  GYHKOUH JUIsI  UCCIIEOBaHMS  IMPOLIECCOB U
' 3aBUCUMOCTEHN U3 APYruX y4eOHBIX AUCHUIUIMH
4 Havana maTremarnueckoro ananmsa
OnepupoBaTh MOHATUAMU: HENpepbIBHAs (YHKLIMSA, NPOU3BOJAHAS (YHKIMH;
4.1 UCIOJb30BATh TE€OMETPUUECKUI M (U3MYECKHH CMBICT TPOU3BOAHOM JUIs
pelieHns 3a1a4
49 HaxomuTte mpou3BOJHBIE 37€MEHTApHBIX (DYHKUUN, BBIYUCISATH MPOU3BOJHBIE
' CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKIUI
43 Hcnonp30BaTh NPOU3BOIHYIO Ul UCCIIEAOBAHUS (PYHKIIMM HA MOHOTOHHOCTH M
' 9KCTPEMYMBI, IPUMEHSTH PE3YJIbTAaThl UCCIIEIOBAaHUS K TOCTPOCHHUIO IPapUKOB
44 Hcnonp30BaTh NPOM3BOAHYIO MJI HAXOXKJIEHUS HAWIydllero pelIeHHus B
' MIPUKJIAJHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4ax
45 OnepupoBaTb  MHOHATUSAMHU:  [EpBOOOpa3Hass W  UHTETpay; IMOHUMATh
' reoMeTpUUYecKuil U GU3NYECKUI CMBICI HHTErpaia
46 HaxoauTte mepBooOpa3Hble 3IIEMEHTAPHBIX (DYHKIMMA, BBIYUCIATH MHTErPaAN IO
' dopmyne Hurotona — JleiiGuuia
47 Pemarp npuxnagHele 3agadd, B TOM YHCIIE COLIMAJIbHO-3KOHOMMYECKOIO H

($U3MIECKOTo XapakTepa, CpeACTBAMU MaTEMaTUYECKOT0 aHaIN3a
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KUIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Yucna 1 BBIYUCIICHUS
Panmonaneubie uncina. OObBIKHOBEHHBIE U IECATUYHBIE APOOU, MPOLIEHTHI, OECKOHEUHbIE
11 nepuoAnyYeckue JApoOu. ApudmeTHuecKkue Omepaluyd C pPalUOHAIBHBIMH YHCIAMH,
' npeoOpa3oBaHus YHCIOBBIX BbIpakeHUU. [lpumenenme npoGeil W MPOLEHTOB IS
peLIeHUs TPUKIAJAHBIX 33]a4 U3 PA3JIUYHbIX OTpaCiIe 3HAHUN U peaIbHOM KU3HU
JleiicTBuTenpHbIC YnCiia. ParmoHansHbie U UppallMOHANILHBIC Yuciia. ApudMeTHiecKue
1.2 omnepamuu c pAelcTBUTENbHBIMU 4YHclaMu. [IpuOmmkEHHbIE BBIYMCICHUSA, MpaBHIIA
OKpYTJIEHUS, IPUKUKA U OLICHKA PE3yJbTaTa BhIYUCICHUI
Crenenb ¢ nenbiM nokaszareneM. CrangapTHas ¢popma 3aliucH ASHCTBUTEIBHOTO YHCTIA.
1.3  Hcnonp3oBaHWe MOAXOAIICH (OPMBI 3alUCH JEHCTBUTENBHBIX YHCET ISl PEIICHUS
IPAKTUYECKUX 3a7a4 U NPEACTaBICHUS JAHHbIX
14 ApudmeTnueckuii KOpeHb HaTypalbHOH creneHu. JleiictBus ¢ apudmMeTndecKuMu
' KOPHSIMU HaTypaJlbHON CTENEHU
15 CuHyC, KOCHHYC U TaHT'€HC YMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC, apKTaHI€HC
YKCIIOBOTO apryMeHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxnaecTBa U TOKIECTBEHHBIE TPEOOPA3OBAHUS
99 [Ipeobpa3oBanne TPUTrOHOMETPUUECKUX BbIpakeHH. OCHOBHbBIE TPUTOHOMETPUUYECKUE
' hopmyJIbI
53 VYpaBHEeHHE, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Meron
MHTEPBAJIOB
2.4 PemeHue HeNbIX U JPOOHO-pAllMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemenue uppannoHAIBHBIX YPaBHEHUH U HEPABEHCTB
2.6  PemeHue TpUrOHOMETPUYECKUX YPaBHEHUI
57 [TpuMmeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTeMAaTUYECKUX 3aJ1ad U 3a/1a4 U3
' Pa3IUYHBIX 00J1aCTel HayKH U pealibHOM JKU3HU
3 OyHKIHH U TpaduKu
31 OyHkuus, crnocoObl 3anaHus ¢GyHkuuu. I'papuk dyHkuuu. B3aumHo oOpaTHbIE
' (GyHKIUH
3. Ob6nacte ompeneiaeHuss W MHOXKECTBO 3HadeHMM Qynkuuu. Hymm Qyskuumm.
' [TpoMexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU
33 CrenenHast QyHKIHS C HATYpaJlbHBIM U LIEJbIM MoKa3ateneM. EE€ cBoiicTBa u rpaduxk.
' CgoiicTBa u rpaduk KOpHs N-0ii cTeneHu
3.4 TpuronomeTrpuyeckass OKpPYKHOCTb, OIpeleJeHue TPUTOHOMETPUUECKUX (DyHKUUH

YH1CJIOBOI'O apryMEHTa

Hauvana mareMaTuyeckoro anaain3a




23

41 [locnenoBarenpbHOCTH, CHOCOOBI  3aJaHHs  IMOCIEAOBAaTENbHOCTEH. MOHOTOHHBIE
' I0CJIEI0BATEILHOCTH
Apudmerndeckass M reoMerpuyeckas nporpeccud. beckoHeyHo — yObIBaromias
4o | TEOMETpHIECKas NpOIpeccHs. Cymma OeckOHEYHO YyObIBaloLIell TIeoMeTpHUYecKon
' nporpeccud. @dopMmyna CIOXKHBIX NPOUEHTOB. lMcnonb30BaHHME NPOrpEecCUM Ul
pelIeHNs peallbHbIX 3a]a4 IPUKJIaJHOI0 XapaKTepa
5 MHokecTBa 1 JIOTHKa
MHoOXxecTBO, onepaluy HaJl MHOKecTBaMHu. J(uarpammel Diinepa — Benna. [lpumenenue
5.1  TeopeTMKO-MHOXECTBEHHOI'O alIapara JJjsi OINMCAHUS PealbHbIX IPOLECCOB U SIBICHUH,
IIPY PEUICHUH 33/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB
5.2 Ompenenenue, Teopema, CleACTBUE, J0KA3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsiemMblii 31eMeHT cOAepPKaAHUSA
1 Yucna v BIYMCIECHUS
11 Harypanbnsie u nensie yncna. [IpusHaky 1e1MMOCTH LEIIbIX YUCEI
1.2 CreneHsb ¢ pallMOHAIBHBIM ITOKa3areaeM. CBONMCTBA CTENEHU
13 Jlorapudm yucna. JlecaTuuHble 1 HaTypaibHbIE JOrapu(MbI
2 YpaBHEHMS U HEPABEHCTBA
2.1 [Ipeo6pa3oBanue BbIpaxxeHUi, CoAepKaALUX JTOTapUPMbI
2.2 [TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIINX CTENIEHU C pallMOHAIbHBIM MIOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [ToxazarenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA
26 CucreMbl TMHENHBIX YpaBHEHMN. PellieHne npukiIaaHbIX 3a1a4 ¢ IOMOILIBIO CUCTEMBI
' JIMHENHBIX YpaBHEHUI
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUH U HEPABEHCTB
58 [IpuMeHeHre ypaBHEHMI, CUCTEM U HEPABEHCTB K PEIICHHI0 MAaTEeMAaTUYECKUX 3a]ad
' W 3aj1a4 U3 pa3IMyuHbIX o0acTel HAyKH U peasibHOM KU3HU
3 OyHKIHH U TpaduKu
Oyukuus. [lepuonuyeckue ¢yHkuu. IIpomMexxyTku MOHOTOHHOCTH —(QYHKIUH.
3.1 MakcumMymMbl U MUHUMYMBI QyHKIMH. HauOomnbliee M HauMeHblee 3HAUYEHUE
(GYHKLINN Ha TPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIINN, UX CBOMCTBA U TpaduKu
3.3 [oxa3zaTtenpHast u norapudmuyeckas QyHKIHH, UX CBOUCTBA U TpapuKu
3.4 Hcnonb3oBanue rpadukoB GyHKIUHN A1 pEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
35 Hcnonp3oBanue rpagukoB GyHKIMHA U1 UCCIET0BAHMS TPOLIECCOB M 3aBUCUMOCTEH,

KOTOpbIE BO3HHMKAIOT NpPU pEIIeHUH 3a7ad W3 JPYIHX YUeOHBIX INPEIMETOB H
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pEaTbHOM KU3HU

4 Hauana marematnyeckoro aHaamsa
4.1 HenpepsiBabie pyHknu. MeTo MHTEPBAIOB AJIsl pEIICHUS] HEPABEHCTB
4.2 [TpousBoanas pyHkuuu. ['eomerpuueckuii 1 PU3NIECKUIA CMBICI POU3BOTHON
43 [IpousBoanbie sneMeHTapHBIX (GYyHKUUNA. DOpMyIbl HAXOXKIEHHUS MPOU3BOTHOMN
' CYMMBI, IPOU3BEICHUS M YaCTHOTO (DYHKIUN
[IpumeHeHre mNPOU3BOIHOM K HCCIEAOBaHUI0O (YHKIHUA HAa MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. HaxoskaeHne HauOOoJbIIEro M HaMMEHbBLIEro 3HaYyeHUs (QyHKIUU Ha
oTpe3Ke
[TpumeHeHne TPOU3BOJHON I HAXOXKACHUS HAWIYYILIEro PELICHUS B MPUKIATHBIX
4.5 3aayax, JUIsl OMpeAeNieHUsT CKOPOCTH IMpollecca, 3aJaHHOro (HOopMylnol uiu
rpagukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
47 WuTerpain, ero reomeTpudeckuii U Gu3NYECKuil cMbICI. Bolyrcienue uHTErpaia mo

dbopmyrne Herotona — JleiiOuuma
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IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJHEI'O OBILIEI'O OBPA3SOBAHUSI

Kon
npoBe
psiemo
ro
TpeOoB
aHus

IIpoBepsiemblie TpeOOBAHUS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeiHero 001ero odpa3oBaHusi

Brnagenne wmerogamMu J10Ka3aTeNbCTB, AITOPUTMAMHU pELIEHUS 3a/lady; yMEHHE
(dbopMynupoBaTh M ONEPUPOBATH MOHATUAMM: OIpEIENCHHE, AaKCHOMa, TeopeMma,
CJIE[ICTBUE, CBOMCTBO, IPHU3HAK, J0KA3aTeJIbCTBO, PAaBHOCHJIbHbIE (OPMYIHUPOBKHU;
OPUMEHATh MX; yMeHUe (OpMyNHpoBaTh OOpPaTHOE U  MPOTUBOIIOJIOKHOE
YTBEPXKACHHUE, IPUBOAUTH IPUMEPbI U KOHTPIPUMEPHI, HCIHOIb30BaTh METO]
MaTEeMaTUYECKONM HMHIYKLUM; MPOBOAUTH JOKA3aTEJIbHBIE PACCYKIEHUSA IpU
pelIeHny 3a/ay, OLEHUBATh JIOTMUECKYIO MPaBUWIBHOCTh DPACCYKIEHUH; yMEHHE
OIEpUpPOBaTh  MOHATHSMM:  MHOXECTBO, IOJMHOXECTBO, OINEpaluud  Hajl
MHOKECTBAMH; YMEHHME MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar ams
ONMCAHUS PEAIBHBIX IPOLIECCOB U SBJICHUM M NPU PELIECHUU 337ad, B TOM YHCIE U3
JIpYTUX Yy4eOHBIX HPEIMETOB; YMEHHE ONEepUpOBaTh MOHATHAMH: Tpad, CBA3HBIN
rpa¢, aepeBo, IMKI, Tpad Ha MIOCKOCTH; YMEHHUE 3a7aBaTh U OINHUCHIBATH Ipadbl

Pa3IUYHBIMU CIIOCO0aMU; UCIIOIB30BaTh Tpadbl P PELICHUH 33]1a4

YMeHue onepupoBaTh MOHATHUSMU: HATYpadbHOE YHMCIO, IL1€JI0€ YUCIIO, CTENEeHb C
IIEJTBIM [TOKa3aTesieM, KOPeHb HaTypallbHOM CTETNICHH, CTEIECHb C pallMOHATBHBIM
MOKa3aTeeM, CTETeHb C JIeWCTBUTENBHBIM TOKa3aTelleM, JorapudM 4Yucia, CHHYC,
KOCHHYC W TAaHT€HC MPOHM3BOJHHOIO YHCIIA, OCTATOK MO MOJIYJI0, PAallMOHAIBEHOE
YHCII0, UPPALMOHAIBHOE YHCII0, MHOXKECTBA HATYpPAIbHBIX, IIETBIX, PAlMOHAIBHBIX,
HeﬁCTBHTeHBHBIX YHUCCII; YMCHUC MCIIOJIb30BAaTh NNPHU3HAKU ACIIMMOCTH, HanMEHBIITNN
001l JenuTenbh U HauMeHbIIee o0IIee KpaTHoe, anroput™ EBkina mpu pemneHuu
3aaa4; 3HAKOMCTBO C pa3JIMYHBbIMU IMO3UIUOHHBIMHU CUCTEMAMH CUHHCJIICHUA; YMCHHUC
BBIIOJIHATEL BBIYHCIIEHUE 3HAUEHUU U Hp606pa3OBaHI/I$I BBIpa)KCHI/Iﬁ CO CTCIICHAMU U
norapupmamu, TpeoOpa3oBaHus IPOOHO-PAITMOHAIBHBIX BBIPAKCHUH; YMEHHE
ONCpUpOBaTh IMMOHATHAMHA: IMOCICAOBATCIBHOCTD, apI/I(I)MeTI/I‘-IeCKaSI nporpeccus,
reoMeTpuyuecKasi  Mmporpeccus, OCCKOHEYHO  yObIBaromIasi  TreoMeTpUYecKas

nporpeccusda; yMCHHUC 3alaBaTb IOCICAOBATCILHOCTH, B TOM YHUCJIC C IOMOIIbBIO
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PEKYpPpPEHTHBIX (OpMYJ; YMEHHUE OIEPUPOBATh MOHATUAMU: KOMILJIEKCHOE YHCIIO,
COMNpPSKEHHBIE KOMILJIEKCHBIE YHMCA, MOAYJb M apryMEHT KOMILJIEKCHOTO 4YHCIa,
dopma 3amucH KOMIUIEKCHBIX 4Hcedl (reoMeTpuyeckas, TPUTOHOMETpHUYEecKas U
anreOpanyeckas); yMeTh IPOU3BOIUTH apH(PMETHUECKHUE AEUCTBUS C KOMIUIEKCHBIMU
YlcIaMK; IPUBOAUTH MPUMEPHI UCIIOIB30BAHUS KOMIUIEKCHBIX YHCEIl; ONEPUPOBAThH
HNOHATUSMM: MaTpuua 2x2 u 3x3, onpeaesnTeiab MaTpULIbl, FEOMETPUUECKUIA CMBICI

ONpCACIINTEIIA

YMenue ONCprupoOBaTh INOHATHUAMU: palluOHAJIbHBIC, HppalluOHAJIbHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCTPUYICCKUEC YPABHCHUS U
HCPAaBCHCTBA, HUX CHUCTECMbI; YMCHHC OICPUPOBATL MOHATUAMH: TOKIACCTBO,
TOXICCTBCHHOC Hp606p830BaHI/Ie, YpaBHCHUEC, HECPABCHCTBO, CUCTCMaA ypaBHeHI/Iﬁ u
HCPAaBCHCTB, PAaBHOCUJIIBHOCTDH ypaBHeHHﬁ, HCPAaBCHCTB W CHUCTCM, YMCHHC pPCIIATb
YpaBHCHU, HCPABCHCTBA U CHCTCMBI C IOMOIIBIO PA3JTMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHA, HCEPABCHCTBA MW CHUCTCMbI C IIapaMETpOM; IHNPUMCHATL YpPaBHCHMHA,
HCPAaBCHCTBA, HX CHCTCMbI IJId PCHICHUA MATCMATH4YCCKHUX 3aJa4 M 3aJa4 M3

Pa3IUYHbBIX 00J1aCTe HayKU U peasIbHOM JKU3HU

YMeHue onepupoBaTh MOHATUAMU: (QYHKIUSA, YETHOCTh (DYHKLMHU, EPUOAUYHOCTH
(GyHKLIMU, OrpaHMYEHHOCTh (YHKIMHM, MOHOTOHHOCTb (YHKIHH, SKCTPEMyM
¢byHKIIMKM, HauOonblllee M HaMMEHbIlee 3HAueHUs (QYHKIMM Ha IPOMEXKYTKE,
HenpepbiBHAsE (QYHKIUSA, acUMOTOTHl rpaduka (QyHKIUHM, TepBas M BTOpas
npou3BoJgHAs (YHKIUH, TE€OMETPUUECKUH M (U3MUECKUH CMBICI MPOU3BOIHOM,
nepBooOpasHasi, onpeAeaEHHbIM UHTErpal; yMEeHHe HaXOJIUTh aCUMITOTHI rpaduka
(GYHKIIMHM; YMEHHE BBIYMCIATH MPOU3BOAHBIE CYMMBbI, NPOU3BEIACHUS, YaCTHOTO U
KOMITO3UIIUN (YHKIMHA, HAaXOIUTh YpaBHEHHE KacaTeIbHOW K rpaduky (yHKIHH;
YMEHHME HaXOJWUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIMI; YMEHHUE HCIOJb30BaTh
MPOM3BOJIHYIO JJISl UCCIIEIOBaHUS (DYHKIMM, HAXOUTh HAMOOJbIINE U HAUMEHbBIIINE
3HaYeHUs] (PYHKUIUN; CTPOUTH I'padKH MHOTOYJICHOB C MCIIOJIb30BAHUEM allapara
MaTEMaTUYECKOTO  aHalu3a; MNPUMEHATh NPOU3BOAHYIO A HaXOXKIEHUA
HAWIY4Ilero penieHus B MPUKIAIHBIX, B TOM YHUCIE COLUATbHO-3KOHOMHYECKUX U
¢u3nUecKux 3a1a4ax; HaXOAUTh IO U 00BEMBI (GUTYp C IOMOIIBIO HHTETpaa;
IPUBOIUTH  TPUMEPBl  MAaTEeMATHYECKOTO  MOJENIMPOBAaHMS  C  MTOMOIIBIO

g depeHIaIbHbIX ypaBHEHUN

YMeHue omnepupoBaTh TMOHATHAMU: Tpaduk GyHKUMH, oOpaTHas (yHKIHA,
KOMITO3ULUS (QYHKIMH, TMHEHHas QyHKIUS, KBagpaTHYHAash QYHKIHS, pallioOHaTIbHAS

¢yHKuus, cTeneHHas (QYHKIUS, TPUTOHOMETpUYECKHE (YHKIUH, OOpaTHbIC
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TPUTOHOMETPUUYECKHE (YHKLUM, MOKa3aTelbHas W Jorapupmuueckas (QyHKLIHU;
YMEHHUE CTPOUTh TpapuKd H3YYCHHBIX (YHKIHUN, BBIIOIHATH IMPeoOpa3oBaHUs
rpa¢pukoB (DyHKIMH, HCIONB30BaTh TIpadUKu JUIsl H3y4eHHs] IPOLECCOB U
3aBHCUMOCTEH, NMPU PEUICHUU 3aJad U3 APYrHX Y4eOHBIX NPEIMETOB M 3a7ad U3
pearbHOM JKHM3HHU; BbIpakaTb (OpPMyJIaMH 3aBUCHUMOCTH MEXIY BEIMYHMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpaduku PYHKIUH A pelieHus ypaBHEHUH, HEPaBEHCTB
U 337a4 C I[apaMeTpamMu; H300pakaTb HAa KOOPJMHATHOM IJIOCKOCTH MHOXECTBA

pELIEHUI YpPaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 331a4K PAa3HBIX TUIIOB (B TOM YHCIIE€ HA IPOLEHTHI, JOJIH
U YacTH, Ha JBW)KEHHUE, paboTy, CTOMMOCTh TOBAapOB M YCIIYT, HAJOTH, 33aJa4d W3
o0nacT  ympaBlieHMs JIMYHBIMM M CEMEHHbIMH (DMHAHCAMH); COCTaBIATh
BBIDAKCHMS, YpPAaBHEHMS, HEPABEHCTBA M HUX CHCTEMBI II0 YCJIOBHIO 3aJa4H,
UCCIIEIOBaTh MOJIYYEHHOE pelleHHe U OLEHUBATh MPABJONOA00HOCTh PE3yIbTATOB;
YMEHHE MOJEIUPOBATh PEAIbHBIE CUTYallMM Ha SI3bIKE MATEMaTUKH; COCTAaBIATH
BBIDAKCHMS, YPAaBHECHMs, HEPABEHCTBA M MX CHUCTEMBbI II0 YCJIOBHMIO 3aJauH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJEIM C MHCIOJIb30BaHMEM ammapara ainredpsl,

UHTEPHPETHPOBATH NOTYUECHHBINH pe3ynbTaT

YMeHue omepupoBaTh MOHATUSAMHU: CpefHee apupMeTHyeckoe, MeJuaHa,
HauOoJbIllee M HauMMEHbIIEe 3HAa4YeHMs, pa3Max, JAUCIEpPCHs, CTaHIapTHOE
OTKJIOHEHHE  4YMCJIOBOro Habopa; yMEHHE M3BJIEKaTh, WHTEPHIPETHPOBATH
uH(pOpMallnIo, TPEJCTaBICHHYI0 B TaliMlax, Ha JAdarpamMmax, rpadukax,
OTPaXKaIOIlyl0 CBOMCTBAa pEAJbHBIX MPOLIECCOB U  SBJICHMN; IPENCTaBIATh
MH(GOpPMaLIMI0O C TMOMOILIBI0 TAaONMIl W JUarpaMM; HCCIEeI0BaTh CTaTHUCTUYECKHE
JaHHbIE, B TOM 4YHCJE C MPUMEHEHHEM TIpa(UyecKuX METOJOB M AIIEKTPOHHBIX
CpeACTB; TpaUuUecKu HCCIEJOBATh COBMECTHbIE HAOIIOAECHUS C IIOMOIIBIO

AuarpaMm pacCCruBaHus U JIMHEMHOMN perpeccun

YMeHue omnepupoBaTh IMOHATUAMHU: CIy4allHBIH ONBIT M CIy4ailHOE COOBITHE,
BEPOSTHOCTh ~ CIyYaHHOTO  COOBITHS; YMEHHE BBIYHCIATH BEPOSITHOCTH  C
UCTOJIb30BaHUEM TpaUyecKuX METOJIOB; TNPUMEHATh (OPMYJbl CIOXKEHUS U
YMHOXXEHUSI BEPOSATHOCTEH, (OpPMyITy IMOJHOW BeposiTHOCTH, (popmyny beprymim,
KOMOWHATOpHbIE (PaKTBI U (POPMYIIBI; OIICHUBATH BEPOSTHOCTH PEAIbHBIX COOBITHH;
YMEHHE OIepHpOBaTh IOHATHSAMHU: CiIydailHas BeNWYMHA, pacIpeiecHue
BEPOSTHOCTEH, MaTeMaTUYecKoe OXKHUJaHHE, TUCIePCUs U CTaHIAPTHOE OTKIOHEHHE
CIlyJailHOW BEIWYHMHBL, (DYHKIMH pacHpeieneHuss M IUIOTHOCTH PaBHOMEPHOTO,

MOKa3aTCjibHOTO U HOPMAJIBHOT'O pacnpeneneﬂnﬁ; YMCHHC HCIIOJIb30BAThH CBOMCTBaA
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W3YYEHHBIX PaCIpelelIcHUN NI PEIIEeHUs 3a/1ady; 3HAKOMCTBO C MOHSATHSMM: 3aKOH
OONBIINX 4YHCEd, METOJAbl BBHIOOPOYHBIX HCCIECIOBAHUN; YMEHHE MPUBOAUTH
IPUMEpPbI TPOSIBIICHUS 3aKOHA OOJBIIMX YHUCEN B MPHPOJIHBIX M OOIIECTBEHHBIX
ABJICHUAX; YMEHHME OIEPUPOBATH IOHATHAMU: COYETAHME, IIEPECTAHOBKA, YHUCIIO
COYeTaHull, YuCIO INepecTaHoBOK; OuHOM HblOTOHA; yMEeHHE NPUMEHATH
KOMOWHATOpHbIE (aKTBl M pAacCyKACHUS JUIsI pElIeHHs 3a7ad; OICHUBATh
BEPOSITHOCTH pEaJbHBIX COOBITHH; COCTaBIATH BEPOSTHOCTHYIO MOJAEIb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MOHATUAMM: TOYKa, MpsMas, IUIOCKOCTb, MNPOCTPAHCTBO,
OTPE30K, JIy4, BETMYMHA YIJIa, IUNIOCKUWA YroJI, IBYTPAHHbBIN YTrOJl, TPEXTPAHHBIN yrol,
CKpELIMBAIOIIMECS MpPsMbIE, MapauIeIbHOCTh U NEPHEHAUKYISAPHOCTh IMPSAMBIX U
IJIOCKOCTEM, Yrojd MEXAY IPSAMBIMH, Yoyl MEXKIY HIPSIMOM M IUIOCKOCTBIO, YIoOJl
MEXAY IUIOCKOCTAMH, PACCTOSHHE OT TOUYKM 1O IUIOCKOCTH, PACCTOSHUE MEXKIY
MMPpAMBIMH, PACCTOAHUC MCKAY IJIOCKOCTAMU, YMCHUC HCIIOJB30BATH IMPU PCUHICHUHN
3a1a4 U3y4dyeHHbIe (PAKTBl U TEOPEMBl INIAHUMETPUU; YMEHHE OLEHUBATH pPa3Mepbl
00BEKTOB OKPYKAIOIIETO MHpPA; CTPOUTH MaTEMAaTHUYECKHE MOJIEIN C IMOMOIIBIO
T€OMETPUUYECKUX TOHIATUH U BEJIIMYMH, PEIIaTh CBSA3aHHBIE C HUMH ITPAKTUUYECKUE

3aga4un

YMeHue omnepupoBaThb MOHATUSAMHU: IUIOMIAAL  GUIYpbl, 00BEM  (UTYpHI,
MHOTOTPAaHHHMK, MPAaBWIbHBIM MHOTOTPaHHUK, CEYEHHWE MHOTOTpaHHHUKA, KYO,
napaieNienure i, Mpu3Ma, MupamMmua, GUrypa u MOBEepXHOCTh BPALICHUS, [IHIHHIID,
KOHYC, mmap, cdepa, miomaab chepsl, MIOMaab MOBEPXHOCTH MUPAMUIBI, TPU3MBI,
KOHYCa, IMUIMHIpA, 00BEM Kyba, MpSIMOYTOJIBHOTO Napajuiesienuena, MTHPaMHIb,
OpU3MbI, LWIMHApPA, KOHYycCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEUEHHUS KOHyca WU
IUIMHpA, TapajulelbHbIe OCH WJIM OCHOBAaHMIO, CEUEHHE Iapa, IUIOCKOCTh,
Kacaromasicsi cepsl, HWIMHPA, KOHYCa; YMEHUE CTPOUTh CEUEeHHE MHOTOIPaHHHKA,
n300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TOBEPXHOCTH BPAIICHUS, X CEUSHHS, B TOM
Yuciae C TOMOUIbIO 3JEKTPOHHBIX CPEACTB; YMEHHE NPUMEHSTh CBOWCTBA
TeOMETPUYECKUX (PUTYp, CAMOCTOSATENHFHO (POPMYITHUPOBATH OTIPEICICHUS H3ydaeMbIX
¢uryp, BBIIBUTATh TMIIOTE3bl O CBOWCTBaX M IMPHU3HAKaX I'€OMETPHUUECKUX (QUTYp,
000CHOBBIBATH WJIA ONPOBEPTaTh MX; YMEHHUE MIPOBOJUTDH KIacCU(UKAIUIO GUTYDP TIO

Pa3JInYHbIM MPpHU3HAKAM, BBIIIOJIHATH H€O6XO,Z[I/IMBIC AOMOJIHUTCIIbHBIC TTIOCTPOCHUA

11

YmMmenne OIICpHUPOBATH MNOHATUAMH: JIBUKCHHC B IIPOCTPAHCTBC, HapaHHCHBHBIfI
NEPEeHOC, CUMMETPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE, IMMOBOPOT, MPeoOpa3oBaHUE

noo0us, moto0HbIe (GUTYPHI; YMEHUE pAclO3HABATh PaBHBIC U MOJ00HBIC (PUTYPHI, B
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TOM 4YHUCJIE B MPHUPOJE, UCKYCCTBE, apXUTEKTYpPE; HCIIOJIb30BaThb I'€OMETPUUECKUE
OTHOILICHUS TPU PEHICHUH 33Ja4; HAXOJUTh I€OMETPUYECKHUE BEJIMYMHBI (JJIMHA,
yroJi, Miomaab, 00bEM) MPU PelIeHUH 3a1a4 U3 APYTUX y4eOHBIX IMPEeIMETOB U U3
peaIbHOM JKM3HU; YMEHME BBIYUCIATH I'€OMETPUYECKHE BEIWYMHBI (JUIMHA, Yrod,
wionaab, 00bEM, IUIOMIAAL MOBEPXHOCTH), HCIIONB3Yysd H3Yy4YeHHbIE (HOPMYNBI U
METOZABI, B TOM YHCJIE: IUIOIAJb IIOBEPXHOCTU MHMPaMH[bl, IMPU3MBI, KOHYCAa,
WIMHApA, TUomaab cdepsl; 00bEM KyOa, MPSMOYroJbHOIO Mapajulesenumesa,
NUPaMUJIbI, TPU3MBI, IWIMHIPA, KOHyCa, IIapa; YMEHHWE HaXOJUTh OTHOUICHHE

00BEMOB MOJOOHBIX (HUTYD

12

VYmMmenne OIICPHUPOBATHL INOHATUAMU: MPAMOYrojibHass CUCTEMa KOOpAWHAT, BCKTOP,
KOOPJMHATBI TOYKH, KOOPJMHATHI BEKTOPa, CyMMa BEKTOPOB, ITPOU3BEJICHUE BEKTOPA
Ha YHCIIO, PA3JIOKEHUE BEKTOpa 1O 0a3uCy, CKAIIPHOE MPOU3BEICHUE, BEKTOPHOE
NPOM3BEACHUE, YroJl MEXIYy BEKTOpaMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIH U
KOOpZ[I/IHaTHI)If/'I MCTOH MJId PCIICHHUA TCOMCTPHUUYCCKUX 3aJad M 3aJad APYrux

y‘le6HHX MpecaAMCTOB

13

YMeHue BBIOMpaTh MOAXOMSAIIMM METOJ JUId pelIeHus 3a/Jadyd; IOHUMaHHe
3HAUMMOCTH MaTeMaTUKH B M3YYEHHM MPUPOAHBIX U OOIIECTBEHHBIX IMPOLECCOB U
ABJICHWI; YMEHHME paCIlO3HABATh IPOSABICHUE 3aKOHOB MAaTEMaTUKU B HUCKYCCTBE,
YMEHHUE NPUBOJUTH IPUMEPHI MATEMATUYECKUX OTKPBITHMM POCCHMCKONM M MHUPOBOMU

MaTeMaTH4eCKOn HAayKHn
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INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMBbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEHT CO/IeP:KAHUSA
1 Yucna v BEIYHUCICHUS

11 Harypanbhblie u nenble yncna. [Ipu3Haku 1eIMMOCTH TETBIX YHCel

12 Panmonanbuple umcna. OOBIKHOBEHHBIE W JECATHYHBIC JPOOHM, IPOLEHTEHI,
' OCCKOHEUYHBIC MTEPUONUCCKHUE IPOOH

13 ApudmeTndeckuii KOpeHb HaTypalbHOW cTerneHu. JleiicTBus ¢ apupmMeTndecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Cremniens ¢ 11ebIM MokaszaresieM. CTeneHb ¢ paloHaIbHbIM okazaTeneM. CBoiicTBa
- CTETICHU

15 CuHyCc, KOCHHYC M TaHIEHC 4YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uucia. JlecATHIHBIE U HATYPAIbHBIE JIOTapUPMBI

JleiictButenbHbie  4ucia. ApuMeTHYecKHe Omepanuud C  JICHCTBUTCIBHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCICHS, TIPAaBUIa OKPYTIICHHS, IPUKUIKA M OLIEHKa
pe3yibTara BHIYMCICHUN

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KommnekcHsle yncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Llenbie 1 1poOHO-paAIIIOHAIbHBIE YPaBHEHUS

2.2 HppaiiioHanbHbIe ypaBHEHHSI

2.3 TpuroHoMmeTpuveckne ypaBHEHHUS

2.4 [ToxazarenbHble U TOTapuPMUUECKHE YpaBHEHUS

2.5 [lenbie 1 QPOOHO-pAIHOHAIBHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBeHCTBa

2.7 [TokazarenbHbIE U TOTapuPMUUECKHE HEPABEHCTBA

2.8 Tpuronomerpudeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB

2.10 YpaBHEHMs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu

2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIWH U TpaduKh

31 Oyukius, cnocodbl 3amanHus ¢yHkuuu. I'padux ¢ynkuuu. B3aunmuo oOpaTHBIE

byakuun. Yérapie n HeuéTHBIC QyHKIMH. [leproanyeckue GyHKIIN
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OO6nactp ompeneneHuss ¥ MHOXECTBO 3HadeHUH ¢yHkumu. Hymm ¢dyHkumm.

[TpoMexXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  ()YHKIUH.

3 Makcumymsl U MUHUMYMBI QyHKIuH. Haumbonbpliee m HauMeHbIee 3HAYCHHE
(GyHKINU Ha TPOMEKYTKE
33 CrenenHass (GyHKIMS C HaTypalbHBIM M IIeJBIM IOKa3areneM. EE cBolicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPapUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yaknmii. CpolicTBa  (QyHKIHIA,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccur. @opmyia CII0KHBIX MPOLIEHTOB
4 Havana MaTemMaTH4ecKkoro aHajansa
4.1 [TpousBoanas pyakuuu. [Ipon3BoaHbIE 2IEMEHTAPHBIX (QYHKIHIA
[IlpumeHeHre TPOM3BOAHONW K HCCIIEOBAHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxokaeHne HauboJblIero ¥ HaMMEHbBIIEro 3HauyeHus (YHKIHUU Ha
oTpe3Ke
4.3 [TepBooOpasnast. MaTErpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHoCTh
6.3 Kombunatopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ MJIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tesna 1 MOBEPXHOCTH BpaIIEHHUS
7.5 KoopauHatel 1 BEKTOPHI
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1) Mepsnsxk A.I'., Homuporckuii [.A., TlomskoB B.M, mox penakuueit
[Tomonsckoro B.E.; Marematnka. Anrebpa um Hadajia MaTeMaTH4YecKoro aHamm3a 10
Kjacce, yrinyosneHHsli ypoBeHb, OOO «BEHTAHA I'PA®», - H3garenbcTBo
«IIpocBemenue.

2) Mep3msak A.I'., Homumpockmii JI.A., Tlomsxor B.M, monm penakmuei
[Togonbckoro B.E.; Martemaruka. Anrebpa u Hauvajna MaremMaTHdyeckoro aHanmsza 11
kinacc, yriayonenusiii ypoenb, OOO «BEHTAHA TI'PA®», - W3parenbcTtBO
«IIpocsemenue».

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

1) MaremaTtuka. Anrebpa ¥ Havajga MaTeMaTudeckoro anammsa 10xiacc,
yrayOneHHbIN ypoBeHb. MeTonueckoe nocodue, - E.B. byniko, A.I'. Mep3insk u zip.

2) Marematuka. AnreOpa W Hauyaja MaTeMaTHueckoro anammza 11 kmacc,

yrayOneHHbIN ypoBeHb. MeToaudeckoe nocoodue, - E.B. bytiko, A.I'. Mepansik u 1ip
3) http://mathnet.spb.ru/

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU
HUHTEPHET

https://resh.edu.ru/ Poccuiickast 3J€KTpOHHAS IIKOJIa

https:/fipi.ru/ ®I'BHY «®eaepanbHblii HHCTUTYT MEIarOrMYSCKUX U3MEPEHUI
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[Ipunoxenue

K paboueit mporpamme COO
yuebHoro kypca «MaTtematuka. AnreOpa u Hadana
MaTeMAaTUYeCKOTO aHamm3a. (yriayOJIEHHBIA YPOBEHB)»

®opmbl yueTa pado4eid IporpaMMbl BOCIMTAHMS
B padoueil nporpamMmme

PabGouas mporpamma Bocmutanus MBOY «COII Ne 21 wum. C.M.
XOJOMSIHCKOTO» peau3yeTcsi 4epe3 MCIOJIb30BAHME BOCIMUTATENHLHOTO MOTEHIIMAlIa
YPOKOB MaTeMaTHKU. JTa padoTa OCYLIECTBISETCS B CAEAYIOMUX (hopmax:

e IOOYXKJ€HHUE OOydYaroumxcs CcoOMI0AaTh Ha YpPOKE OOLIEHPUHSATHIE HOPMBI
MOBEJICHUSI, TpaBuja OOIIEHHS CO CTaplIUMHU (MEeAaroru4yecKUMu pabOTHUKAMH) U
CBepCTHUKaMH  (OOydYarolUMHCS),  OPUHIUIBI  y4eOHOM  JUCHUIUIMHBI U
caMOOpraHU3aluu;

e IPUBJICYEHUE BHUMAHUS 00yJaroUMXcsl K IECHHOCTHOMY aCIEKTy U3y4aeMbIX Ha
ypOKax NpEIMETOB, SBJIECHUW, COOBITUH Yepe3: JAEMOHCTpPAlUI0 O00yYarolmuMmces
IPUMEPOB OTBETCTBEHHOI'O, IPAKJAHCKOTO MOBEACHHUS, IPOSBICHUS YEIOBEKOIIOOUS U
no0pocepiedyHOCTH; oOpallleHue BHUMAaHUS Ha HPABCTBEHHBIE aCMEKThl Hay4YHBIX
OTKPBITAM, KOTOPBIE M3Y4YalOTCA B JAHHBIM MOMEHT Ha YPOKE; Ha JEsTeJed HAyKHW,
MOJIMTUKOB, CBSI3aHHBIX C M3y4a€MbIMU B JaHHBII MOMEHT TE€MamH, Ha TOT BKJAJ,
KOTOPBIM OHU BHECJIM B Pa3BUTHE HAIlIEW CTpaHbl U MHpA, HA MOTHUBBI UX MOCTYIKOB;
UCIIOJIb30BAaHUE Ha YpOKax HHQOpMAIlMK, 3aTparvBarolleii Ba)KHBIE COIMATbHBIC,
HPaBCTBEHHBIE, STUYECKHUE BOITPOCHI;

* ICTIOJIb30BAHUE  BOCIUTATEIBHBIX BO3MOXHOCTEM cOep:KaHHus y4eOHOro
npeaMeTta sl GOpMHUPOBAHUA y 00YUAIOIIUXCS POCCUMCKUX TPAJAMIIMOHHBIX TyXOBHO-
HPaBCTBEHHBIX M COLMOKYJIBTYPHBIX LIEHHOCTEW Yepe3 MoA00p COOTBETCTBYIOIIUX
TEKCTOB JIJIsl U3Y4YEHHUsI, MPOOJIEMHBIX CUTyallui 1Jis1 OOCYK/IEHHS B KJIacCe;

e MHUIIMMPOBAHUE OOCYXKIEHUM, BBICKA3bIBAHUI CBOEr0 MHEHHUS, BbIPaOOTKU
CBOETO JIMYHOCTHOTO OTHOIICHUS K U3yYaE€MbIM COOBITHSIM, JIULAM;

*BKJIIOYEHUE B YPOK HWIPOBBIX MPOLEAYP, KOTOPbIE MOMOIarT MOIIEPKATH
MOTHBAIIMIO OOYYaIOMUXCSA K TONMYYCHUIO 3HAHWM, HalaXUBAHUIO TO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOILIEHUH B KJIacCe, MOMOTal0T YCTAHOBJICHUIO T0OpOKeIaTeIbHON
aTMoc(epsl BO BpeMsypoOKa;

eIPUMCHCHHE HA YPOKE WHTEPAKTUBHBIX (OpM pabdOThl, CTUMYIUPYIOIINX
MO03HABATEJIbHYIO0 MOTUBAIIMIO O0YYaIOIINXCS;

e IPUMEHEHUE TPYINIOBON pabOThl UM pabOTHI B Mapax, KOTOPbIE CIOCOOCTBYIOT
Pa3BUTHIO HAaBBIKOB KOMaHJHOW pabOThl W  B3aUMOJCHCTBUIO C JIPYTUMHU
00y4JaromMnMHCS;

*BHIOOp U HCIMOJB30BAHME HA YPOKAX METOAOB, METOAMK, OKa3bIBAIOIIMX
BOCIIUTATENIbHOE BO3JECUCTBHE HA JIMYHOCTb B COOTBETCTBUU C BOCHUTATEIIbHBIM
UjeayioM, 11eJIbI0 U 3a/1ayaMu BOCIIUTAHMS;

e THUIIMMPOBAHUE U TOJJIEP’KKA MCCIIEOBATENIbCKON JIEATEIbHOCTU IKOJIBHUKOB
B (opme BKIIOUEHHS B YPOK pPa3jIMYHBIX HCCIEAOBATENbCKUX 3aJaHUM, YTO JaeT
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BO3MOXHOCTh OOy4YalOIIMMCSI MPUOOPECTH HABBIKA CAMOCTOSITEIBHOIO  PELICHUS
TEOPETHUECKON MpoOIeMbl, TeHepupoBaHUA U OGOPMIICHHUS COOCTBEHHBIX THIIOTE3,
YBOXUTEIBHOTO  OTHOWICHUS K UYXHM  HJesIM, IyOJMYHOTO  BBICTYIUICHUS,
apryMEHTHPOBAHUS U OTCTaMBAHUS CBOEH TOUKH 3PEHUS;

YCTAaHOBJICHHE YBAXHUTEIbHBIX, JOBEPUTEIBHBIX, HE(POPMATBHBIX OTHOIICHUMN
MEXAY YYUTEIeM U YYCHUKaMH, CO3/IaHhE Ha YpOKaX 3MOIMOHAIBHO-KOM(OPTHOMN
Cpebl.
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