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IHHOACHUTEJIBHASA 3ATINCKA

VY4eOHbIii Kypc «AnreOpa W Havala MaTEeMAaTHYECKOTO aHAIM3a» SBISETCS OJHUM U3
HamOoJee 3HAYMMBIX B TIPOTpaMMe CpPEIHEro OOIIero oOpa3oBaHUs, TMOCKOJBKY, C OIHOU
CTOpPOHBI, OH OO0ECIeYMBAaeT WHCTPYMCHTAIBHYIO 0a3y I H3Y4YCHHS BCEX €CTECTBEHHO-
Hay4YHBIX KYpCOB, a C JPYrodl CTOpPOHBI, (POPMHUPYET JOTHYSCKOEC M aOCTPAKTHOE MBIIIICHUE
oOydaronuxcs Ha YpOBHE, HEOOXOIUMOM Il OCBOCHHS HH(POPMATHKH, OOIIECTBO3HAHUS,
HUCTOPUH, CIIOBECHOCTH W JPYTHX JUCHHMIUIMH. B paMkax maHHOTO ydeOHOro Kypca
oOydaroniyecsi OBJIIQJICBAIOT YHUBEPCAIBHBIM  SI3BIKOM  COBPEMEHHOH HAyKH, KOTOpas
(hopMyIUpyeT CBOU IOCTIKEHUS B MaTeMaTHIECKOH (popme.

Y4eOHbIid Kypc anreOpbl W Havajdl MaTeMAaTHYSCKOTO aHAM3a 3aKJIaJbIBaCT OCHOBY JUIS
YCIICITHOTO OBJAQJCHUS 3aKOHAMU (U3UKH, XHMHH, OWOJIOTHH, TIOHUMAaHHUS OCHOBHBIX
TEHJCHIIMA Pa3BUTHS SKOHOMHKH W OONICCTBEHHOW JXW3HHU, IMO3BOJISICT OPHUCHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJIB30BaTh WX JUIS
nanpHeimero oOpa3oBaHMsl W B TOBCEIHEBHOW Ku3HM. B TO ke BpeMms oOBIajieHue
aOCTPaKTHBIMH M JIOTHYECKH CTPOTHMHU KOHCTPYKITUSMHU ajireOpbl ¥ MaTeMaTHIeCKOrO aHaau3a
pa3BHBacT YMCHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH, JIOKa3bIBATH
YTBEPKICHHSI C MIOMOIIBIO HHIYKIIMA W PacCYXJIaTh JEAYKTUBHO, MCIIOJIB30BaTh 0000IICHNE 1
KOHKpETH3aIlnio, a0CTparupoBaHWE W aHAIOTHIO, (OPMHpPYET KPEaTHBHOEC M KPUTHYECKOE
MBIIIIICHHE.

B xoxe wm3ydenus y4deOHOTO Kypca «AnreOpa W Hadala MaTEeMAaTHYECKOTO aHaJIH3ay
oOydJaromuecsi TMOJy4alOT HOBBIM OTBIT pEIICHHs TNPUKIAJHBIX 337ad, CaMOCTOSTEIHLHOTO
MOCTPOCHHSI MAaTEeMAaTUYECKUX MOJEJICH pealbHbIX CHTYallud, MHTEPIPETANU TIOJTydECHHBIX
peIIeHH, 3HAKOMSATCS C IPUMEPaMU MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHPOJIE, HAYKE U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMAaTHYECKUMH OTKPBITUSIMH U X aBTOPAMHU.

VY4eOHbIii Kypc o00JdamaeT 3HAYUTEIBHBIM BOCIHTATENLHBIM TIOTEHIIMAIOM, KOTOPBIH
peanu3yercss Kak d4epe3 y4eOHBbI MaTepuas, CHOCOOCTBYIOMIHUK (HOPMUPOBAHHIO HAYYHOTO
MHUpPOBO33pDCHHUS, TaK MW dYepe3 crenuduky ydeOHOH  JeATENbHOCTH, TpeOyromein
MPOJOJDKUTEIPHON — KOHIEHTPAlMM ~ BHHMAaHUS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH U
OTBETCTBCHHOCTH 32 TOJTy4YCHHBIH pe3yJbTar.

B ocHoBe Meromuku oOyueHHs anreOpe W HadalaM MaTeMaTH4eCKOTO aHalIn3a JISKUT
JeSTETbHOCTHBIN MIPUHIIUT 00yYEHHUSI.

B crpykrype yueOHOTro Kypca «Anredpa U Havyajga MaTeMaTHYECKOTO aHAJIN32a» BBIJCICHBI
CIICAYIOIINE COJCPIKATEIBHO-METOJMUECKUE JTHHUU: «YUucia W BbIYHCICHUN», «DyHKIMH WU
rpadukn», «YpaBHCHHUS U HEpaBEHCTBa», «Hauana maremaTudeckoro aHanmusa», «MHOXECTBA U
JoruKa». Bce OCHOBHBIE COJNEpKATEIbHO-METOANYCCKUE JHHUU M3Yy4aroTCs Ha MPOTSDKCHUH
JBYX JIeT OOy4YeHHs Ha YPOBHE CpPEIHEro oO0IIero oOpa3oBaHMs, €CTECTBEHHO IOMOJHSIS APYyr
Jpyra W TOCTEIEHHO HACBIIAsCh HOBBHIMH TEMaMH W pasjenaMu. JlaHHbIA y4eOHBIH Kypc
SBIISETCS WHTETPATUBHBIM, TOCKOJIbKY OOBeAMHSET B ce0e coJepKaHue HECKOJIbKHUX
MaTeMaTHYeCKUX JUCUHUILUINH, TaKMX Kak anreOpa, TPUTOHOMETPHs, MaTeMaTUYEeCKHI aHaIu3,
TeOpHUsi MHOKECTB, MaTeMarudeckas Joruka u Apyrue. [lo mepe Toro kak oOydarommuecs
OBJIaJieBalOT BCE Oojiee MMIUPOKHUM MATEMAaTUYECKUM allaparoM, y HHUX MOCJIeI0BaTebHO
(dbopMUpyeTCST U COBEPIICHCTBYETCS yMEHHE CTPOUTh MATEeMATUYECKYI0 MOJENb pealbHOMN
CUTYaIlil, MPUMEHSATh 3HAHUS, MOJTYYEHHBIE MPH H3y4EeHUH Y4eOHOTO Kypca, A pelieHUs
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHOW MaTeMaTUYeCKOW 3aJay, a 3aTeM HWHTEepPIPEeTHPOBATH
CBOM OTBET.



ConepxkarenbHo-MeToAMUeCKass  JuHUS  «Yucima W BBIYMCICGHHSD — 3aBeplIaeT
(hopMHpOBaHHE HABBIKOB HCIOJIH30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOE OBLJIO HAYaTo Ha
YPOBHE OCHOBHOTO 00miero oOpasoBanus. Ha ypoBHe cpemnero obmiero obpasoBanusi ocoboe
BHHMaHUE yjenseTcsl (GOPMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHUH, BKIIOYAIONINX B
ceOs UCTIOJIb30BAaHUE PA3IIMYHBIX (OPM 3alKCH YHCIIA, YMCHHE JCNaTh MPUKUIKY, BHITIOIHSITH
MPUOIKEHHBIC BEIYHUCIICHHS, OLICHUBAThH YMCIIOBBIC BRIPAKECHUS, pad0TaTh C MATEMAaTHUYCCKUMU
KOHCTAaHTaMH. 3HAKOMbIE OOYYarONIMMCS MHOKECTBA HATYPAJIbHBIX, IEJIBIX, PAllMOHAJIbHBIX U
JNEHUCTBUTENBHBIX YHCEI JOTMOJIHIIOTCS MHOXKECTBOM KOMIUIEKCHBIX uucel. B Kaxaom U3 3Tux
MHOKECTB pacCMaTPUBAIOTCSI CBOMCTBEHHBIE €My crieliu(prUecKre 3a/1a4u U OTIepalliu: JICIICHNUE
HalleJl0, OINEPUPOBAHME OCTaTKaMU HA MHOXKECTBE IIEJbIX YHCEN, OCOObIE CBOMCTBA
palMOHAIBHBIX U MPPAIMOHATBHBIX YHCEI, apu(PMETHUECKUE OTEpalNK, a TaK)Ke U3BJICUCHUE
KOpHS  HATypaJlbHOM  CTENEHM Ha  MHOXECTBE KOMIUIEKCHBIX  4YHCel.  bmaromaps
MOCJIEIOBATEIbHOMY  PAaCIIMPEHHUIO Kpyra HCHOJIb3yeMBIX YHCEeT M 3HAKOMCTBY C
BO3MOJKHOCTSIMH MIX IPUMEHEHUS TSl pEIISHUsT Pa3TUYHbIX 3a/1a4 (POPMUPYETCS MPECTaBICHUE
0 €IMHCTBE MAaTEMATUKH KaK HayKH U €€ POJIM B MOCTPOCHUH MOJIENIeH peaqTbHOTO MUPA, IIUPOKO
HCTIOJIB3YIOTCS 0000IIeHNEe U KOHKPETH3aIusl.

Jluausa «YpaBHEHUS W HEPABEHCTBA» pealn3yeTcsl Ha MPOTSHKEHWU BCEro OOydeHUs Ha
YpOBHE cpemHero oOmero o0pa3oBaHUs, TOCKOJIBKY B KaxXaoMm paszaene I[Iporpammsr
MPEAYCMOTPEHO PEIICHUE COOTBETCTBYIONIUX 3a/ad. B pe3ynpTaTe oOydaromuecs: OBIaJeBaIOT
pa3IMYHBIMU ~ METOJAMHU  pEIICHUs palMOHAIBHBIX, HPPAIUOHATBHBIX, TOKA3aTEIbHbIX,
JOTapu(PMUIECKUX M TPUTOHOMETPUUECKHX YpaBHEHWW, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajad,
cojepkauux napaMmerpsl. llogydeHHble yMEHUS HIMPOKO HCIOJIB3YIOTCS MPU HCCIETOBAHUU
(GYHKIMHI ¢ TOMOUIBIO TPOU3BOIHOMN, MPHU PEUICHUH MPUKIIAJAHBIX 3a/1a4 U 3a7]a4 Ha HaX0XK/CHHE
HauOOJBIINX U HAUMEHBIINX 3HaueHuil QyHkiuu. [lanHas copepkarenbHas JTUHUS BKIIIOYAET B
cedst Takke (OpPMHUPOBAHWE YMEHHW BBITIOJHATH pacdy€Tsl 1Mo ¢opMyliaMm, MpeoOpa3oBaHUs
paloOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHHUI, a TaKKe BbIPAKECHHIH,
coJlepKalluX CTerneHu u Jjorapudmel. braromaps wu3ydeHuro anredpandyeckoro marepuaia
MPOUCXOJUT  JajibHEHIee pa3BUTHE AJITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIILUICHUS
oOyuaroniuxcs, GOpPMHUPYIOTCS HABBIKU JEAYKTUBHBIX PAcCYyXICHHM, pabOThl C CUMBOJIbHBIMU
dbopMamMu, IpeICTaBICHHS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI Ui PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
Hay4YHBIX 33724, HATJISHO JJEMOHCTPUPYET CBOU BO3MOYKHOCTHU KaK SI3bIKA HAYKH.

CopepxarenpHo-mMeToanueckas TuHUS «DyHKIUU U TpaduKi» TECHO NepervieTaeTcs ¢
OPYTMMU  JIMHUSIMH ~ y4e0HOrOo  Kypca, TIOCKOJIbKY B  KakOM-TO  CMBICIE  3a/aéT
MOCJIEIOBATEIbHOCTh ~ M3YyUeHHUsi MaTepuana. M3ydeHwe  CTENeHHOW, MOKa3aTelbHOMH,
JIorapu(MUUECKON U TPUTOHOMETPUUECKUX (DYHKIIUN, UX CBOMCTB U I'paMKOB, HCIOIb30BAHHE
GyHKIMM Ui pemieHus 3a1ad U3 JIPYruxX Y4eOHBIX MPEAMETOB U peajbHOW JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYEeCKHM aHaJIN30M, TaK U C PelleHUEeM ypaBHEHHMI U HepaBeHCTB. [Ipu
3ToM OoJbIlIOE BHHMAaHUE yrensieTcs (GOPMUPOBAHHMIO YMEHHUS BbIpaXkaTh (opMmynaMu
3aBUCHUMOCTH MEXJy pa3jNYHbIMU BEIMUYMHAMH, UCCIEA0BAThH MOJydYeHHbIE (DYHKIINUU, CTPOUTH
ux rpadukd. Marepuan STOW coJep)KaTENbHON JHHUM HalelleH Ha pa3BUTHE YMEHHHA U
HABBIKOB, TMO3BOJISIIOIIMX BBIPAXKATh 3aBUCHMOCTH MEXIY BEIWYHMHAMH B Pa3U4YHON (opme:
aHAIMTUYEeCKOMW, Trpaduueckod u ciaoBecHO. Ero wu3ydeHwe crnocoOCTBYeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTH K  OOOOMIEHMIO W  KOHKPETH3alluH,
WCIIOJIb30BAHUIO aHAJIOTUH.



ConepxarenbHas nuHusi «Hadana maTeMaTHYECKOTO aHAIM3a» MO3BOJISIET CYIIECTBEHHO
pacUIupUTh KPYr Kak MaTEMaTUYECKUX, TaK U MPUKIATHBIX 3a7a4, JTOCTYIHBIX 00Yy4aronuMmcs,
TaK KakK y HHUX IMOSBISIETCS BO3MOKHOCTh CTPOUTH TPAPHKU CIOKHBIX (DYHKIIHH, OTIPEACIISATh UX
HauOOJBIINE U HAUMEHBIIINE 3HAYCHUS, BRIYUCIATh IIOMAan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTHM U YCKOpEHHs TmpolieccoB. [lanHas coxaep:kaTenbHas JWHUAS OTKPBHIBAET HOBBIC
BO3MOKHOCTH TIOCTPOCHMSI MAaTEMaTUYECKHX MOJIEJICH pealbHBbIX CUTYyalluid, T[03BOJISET
HaxOJIUTh HaWJIy4ylllee pelIeHHWe B TPUKIATHBIX, B TOM YHUCJE COLHUAIBHO-PKOHOMUYECKHUX,
3aJadax. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHYECKOTO aHajHh3a CIIOCOOCTBYET pa3BHTHUIO
abcTpakTHOTO, (HOPMATBHO-JIOTHYECKOTO W KPEaTUBHOTO MEBIIUICHUS, (OPMHUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSIBICHUS 3aKOHOB MaTEMAaTUKHU B HayKe, TEXHUKE U UcKyccTBe. OOyydaronuecs
Y3HAIOT O BBIIAIOIINXCS PE3yJIbTaTax, MOJYyUYEHHBIX B XOJI€ Pa3BUTHS MaTeMaTHKU KaK HAyKH, U
00 uX aBTOpax.

ConepxkarenbHo-MeToANYECKass JHHUS «MHOXECTBA W JIOTMKAa» BKIIOYAeT B ce0s
AJIEMEHThl TEOPUM MHOXKECTB M MaTEMaTUYECKOW JIOTHMKUA. TeOopeTHKO-MHOKECTBEHHBIE
MPEACTABJICHUS] MPOHU3BIBAIOT BECh KypC NIKOJBHOW MaTEMaTHKH W TMpejyiaraloT Haubosiee
YHUBEPCAIBHBIN SI3BIK, OOBEAUHSIONIUN BCE paslenbl MAaTEeMaTUKH U €€ TMPUIIOKECHUN, OHHU
CBSI3BIBAIOT Pa3HBIC MaTEMAaTHUECKHE NUCIIUIUIMHBI U UX TIPWIOKEHHS B equHoe 1enoe. [loatomy
BOXHO JIaTh BO3MOXXKHOCTH OOy4aromeMmycss MOHUMAaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTeMaTHKH W HCIOJb30BaTh €ro IS BBIPAKECHUS CBOMX MBICIEH. [pyrum
BOKHBIM MPU3HAKOM MAaTEMAaTHKW KaK HAYKH CIEIyeT MPU3HATh CBOMCTBEHHYIO €M CTPOTOCTh
000CHOBaHMH M  CJI€JOBaHHE OINpEAeAEHHBIM TMpaBUJaM IOCTPOEHHUS JI0Ka3aTeIbCTB.
3HAaKOMCTBO C JJIEMEHTAaMH MaTeMaTUYECKON JIOTUKH CIIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOIO
MBIILIEHUST 00yYalOINXCsl, MO3BOJISIET UM CTPOUTh CBOU PACCYKJIECHHUS HAa OCHOBE JIOIMUECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIILICHUSI.

B yuebHoM Kkypce «Aunrebpa M Hadajga MaTEMAaTUYECKOTO aHajIM3a» MPUCYTCTBYIOT
OCHOBbl ~ MAaT€MaTH4YeCKOrO0  MOJETUPOBAaHUS, KOTOpble  MPHU3BaHBl  CHOCOOCTBOBATH
(GOopMHUPOBAHHUIO HAaBBIKOB IOCTPOCHHS MOJENEeNd pealbHBIX CHUTYalMil, HCCIEAOBAHUS STUX
MoJiefiell C TOMOINbIO amnmapaTa aiareOpbl M MaTeMaTH4YecKOro aHalu3a, WHTepIpeTaluu
MOJIyYEHHBIX pe3ysbTaToB. Takue 3afaHusi BIUIETEHbI B KaXXIblH M3 Pa3AeiOB MPOTPAMMBL,
MIOCKOJIbKY BECh MaTepuai y4yeOHOro Kypca HIMPOKO HCIOJIB3YETCS ISl pelIeHUS MPUKIATHBIX
3amau. Ilpu pemeHun peanpHBIX MPAKTUYECKUX 3a7ad  OOydarol(uecs  pa3BUBAIOT
HaOI0ATeIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BATh
aHaJIoTHI0, 0000IIaTh M KOHKPETH3HpPOBATh MpoOieMy. JlesarenbHOCTh MO (HOPMUPOBAHUIO
HABBIKOB PEIICHUS MPUKIAIHBIX 33]1a4 OPraHU3yeTCsl B MPOLIECCe U3YYEHUS BCEX TEM Y4eOHOTO
Kypca «Anrebpa ¥ Hayana MaTeMaTHUYECKOTO aHAIIU3ay.

Ha u3yudenue yueOGHOrOo Kypca «Anredpa u Hauajga MaTeMaTUYECKOTO aHaM3a» OTBOJUTCS
272 4vaca: B 10 kmacce — 136 yacoB (4 yaca B Henmenmo), B 11 kmacce — 136 vacoB (4 vaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA

11 KJIACC

Yucia ¥ BbIYMCICHUS

Harypanbuble u nenbie uucina. IlpuMeHeHue NPU3HAKOB JEIMMOCTH UENbIX YHCEN,
HanOosbmmii ool aenurens (nanee — HOJl) m Hammensiee obmee kparnoe (manee — HOK),
OCTaTKOB I10 MOAYIIO, anropurMa EBkiinaa 1 perienus 3a1a4 B LEJIbIX YHCIax.

Kommuiekcupie uymcna.  AnreOpandeckas W TpUTOHOMETpUYecKas (OPMBI  3amucu
KOMIIJIEKCHOTO 4ucia. ApupMeTHdecKkre onepanuy ¢ KOMIUIEKCHBIMU unciaamu. M3o0paxenue
KOMIUJIEKCHBIX YHCEN Ha KOOpArMHATHOM miockocti. @opmyina Myaspa. KopHu N-oii creneHu u3
KOMILJIEKCHOTO 4yHciia. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeNl s peuieHus (u3nueckux u
reOMETPUUECKUX 3a/1a4.

YpaBHeHus U HepaBeHCTBA

Cucrema U COBOKYITHOCTh YPaBHEHUHN U HEPAaBEHCTB. PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBbI -
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6Op KOpHEW TPUTOHOMETPUYECKUX YPABHEHUH C IOMOIINBI0 TPUTOHOMETPUUYECKOM
OKpYKHOCTH. Pelienne TpuroHoMeTpuueckux HepaBeHCTB.

OcHOBHBIE METO/IbI PEIIEHUS TOKA3aTEeNbHbIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIIEHUS UpPaIlOHATIbHBIX HEPABEHCTB.

OcCHOBHBIE ~ METOABI  pEUIEHUS CHCTEM W COBOKYINHOCTEH  paluOHAIbHBIX,
MppalMOHANIbHBIX, TOKA3aTeNbHBIX U IOTapU(MUUYECKUX YpaBHEHUI.

VYpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpuMeHeHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PEUICHUIO MAaTEMaTHYECKUX 3a1ad U
3aa4 M3 pazNUYHbIX oOnacTel HAyKd U peajbHOW >KU3HHM, HHTEPIpEeTanusi MOJyYeHHBIX
pe3ynbTaTOB.

DYyHKUUM U TPaPUKH

I'paduk kommosumu ¢yHkiuid. ['eomerpudyeckne oOpa3sl ypaBHEHUH M HEPAaBEHCTB Ha
KOOPAMHATHOU MJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

I'padmyeckne MeToabl pelleHUs YpaBHEHMM U HepaBeHCTB. ['paduyeckue MeETOJIbI
peuieHus 3a1ay ¢ napaMeTpaMu.

Hcnonb3oBanue rpagukoB (YHKIUN Ui UCCIIEAOBAHUS MPOIECCOB M 3aBUCHUMOCTEH,
KOTOpbIE BOSHUKAIOT MPU PEUICHUH 3a/1a4 U3 IPYruX y4eOHBIX MPEIMETOB U pealbHON KU3HHU.

Hayana maTteMaTn4ecKkoro aHajmsa

[IpumeHenre TpoOU3BOAHON K UCCIEAOBAHNUIO (DYHKIIMI HA MOHOTOHHOCTH U SKCTPEMYMBI.
HaxoxaeHrue HaubobIIero 1 HaMMEHbBIIEro 3HaYeHUI HelpephIBHON (DYHKIIMH Ha OTpPE3Ke.

[IpumeHeHre NPOU3BOAHON A HAXOXKACHHUS HAWIYUIIETO pPELIEHUS B IPUKIIAJHBIX
3ajavax, JJIs OIpeJNeNIeHUs] CKOPOCTH M YCKOpPEHHs TIpolecca, 3aJaHHoro QopmMysiaoid win
rpauKoMm.

IlepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3Hble 3IeMEHTapHBIX
¢byukuuii. [IpaBuna HaXoKIeHUs TIEPBOOOPA3HBIX.

Wurerpan. I'eoMerpuueckuii cMbICI MHTETpasia. BerurcieHue onpeaenéHHoro NHTerpaia
no popmyne Herorona-JleitGHumna.



[Ipumenenne wuHTErpana A HAXO0XAEHUS IUIOHmanedl IOoCcKuX ¢HUryp U 0O0bEMOB
r€OMETPUYECKUX TEJ.

[Tpumeps! pemennii quddepeHnrnanbHbIX ypaBHeHH. MaTeMaTH4ecKoe MOICITHMPOBAHNE
peabHBIX MPOIECCOB C MOMOIIBIO (P PepeHINATbHBIX YPABHEHUH.



INIAHUPYEMBIE PE3VJIBTATBEI OCBOEHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBI YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIEI'O OEPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa’aaHcKOro BOCIMTAHMS:

cOPMHUPOBAHHOCTh  TPAKIAHCKON MMO3WUIMU  OOYYArOIIEerocsl Kak aKTHBHOTO U
OTBETCTBEHHOT'O 4JIE€HA POCCHUHCKOrO OOIIECTBa, MPEICTABICHUE O MAaTEMaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MpPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI U JPYTrO€), YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH MHCTHUTYTaMHU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh POCCUMCKOMN TPa’kJaHCKON MACHTUYHOCTH, YBAXKEHMSI K IIPOLLIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MAaTE€MaTUKOB M POCCHUMCKOW MATEeMaTUYECKOMN IIKOJbI, UCMOJb30BAHUE ITHUX TOCTH)KEHUH B
IPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEHl  pOCCHHCKOTO  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTIDKCHHM HAyKH M JCSITENIBHOCTHIO yYEHOTO, OCO3HAHWE JMYHOTO BKJIAJla B TOCTPOCHHE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3amad, peIICHHH, pPACCY)KICHWH, BOCHPHUHUMYHUBOCTh K
MaT€MAaTHUYECKUM acCleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMAaTHYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3omacHOro oOpasa JKM3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHIA U OTAbIXA, peryispHas (u3nueckas akTUBHOCTS),
(buznyecKoe COBEPIICHCTBOBAHME MPHU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHON J€ATEIHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYIO0JI00US, UHTEPEC K Pa3Iu4HbIM cdepam
npodeccHoHaANBbHOM JEesTeNbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOW U €€ MPUIIOKEHHUSIMH, YMEHUE
COBepIIaTh OCO3HaHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEU KU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHU U
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

cOPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSHHUE MPUPOJHOM M COLMAIBHON Cpeabl, OCO3HAHUE
rI00amTbHOTO  XapakTepa  AKOJIOTMYECKUX  MpoOieM, OpueHTalus Ha  [pUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU JUTS pelIeHus 3a1ad B 00JacTU OKpYXKAroIiel cpefpl, MIaHUPOBAaHUE
MOCTYIKOB U OLIEHKU WX BO3MOXKHBIX MOCIIECTBUMN JUIsl OKPY)KAIOIIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM NMPAKTHUKH, MOHUMAaHHE MAaTEMAaTUYeCKOW HayKd Kak chepbl
YEJIOBEYECKOMN ACATEIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHs LIMBUIM3ALIHU,
OBJIAJICHUE SA3BIKOM MATEMAaTUKU U MAaTEMaTU4YECKOMN KYJIBTYPOU KaK CPEACTBOM IIO3HAHUS MUDA,
TOTOBHOCTB OCYILIECTBIISITh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO ACATENbHOCTh HHANBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBIE YHHMBeEpPCAJIbHbIE YueOHbIE e CTBUS

Ba3oBble jornueckue aecTBUS:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC NPU3HAKH MAaTEMaTUYECKHX OOBEKTOB,
MOHATHH, OTHOIICHHA MEXIy TMOHATUAMH, (QOPMYTUPOBATH ONPEACICHUS TOHSITHH,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMU, OCHOBAHMUS UIsi OOOOIICHUS W
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAJIM3a;

BOCTIpUHUMATh, (OPMYIHPOBATh W TPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC H
OTpHUIIaTENbHbIE, CIMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBJISITh MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHBOpPEYHUs B (haKTax,
JMAHHBIX, HAOMIOJACHUAX W  YTBEPXKICHHSX, TMpeiaratb KPUTCPUU JUIS  BBISABIICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUUI;

JIeNIaTh BBIBOJBI C HWCIOJIE30BAHWEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHHUH TT0 aHAJIOTHH;

MIPOBOJUTH CaAMOCTOSITENILHO JI0Ka3aTebCTBA MAaTeMaTHUECKUX YTBEPKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh ApPryMEHTALUIO, MPUBOAUTH MPHUMEPHl U KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpaTh Croco0 pemieHuss y4eOHOW 3amaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosiee MOAXOIANIMM € Y4€TOM CaMOCTOSITENIbHO BBIJEJICHHBIX
KPUTEPHUEB).

Ba3oBble ucciienoBarebCcKHe 1eHCTBUA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIIEeI0BATENIbCKU MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYne, MpobiIeMy, ycTaHABIMBAaTh HCKOMOE U JITAaHHOE,
(bopMHpOBATh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULIMIO0, MHEHHE;

MIPOBOJUTH  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCJIEJOBaHHE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTU4ecKOro OOBEKTa, SBICHHS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MEXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCaAMU;

CaMOCTOSITENIbHO (OPMYIUPOBATH 000OIIEHHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS, UCCIIeI0OBAaHNUs, OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
0000I11IeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE IPOLIECCA, @ TAK)KE BBIJIBUraTh MPEANOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISITH IeUIIUTHI UHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX JJIsi OTBETAa Ha BOIMPOC U IS
pelIeHus 3a1a4H;

BBIOMpaTh HMH(POPMAIMIO W3 HCTOYHHKOB PA3MYHBIX THUIIOB, aHAJIM3HPOBATH,
CUCTeMATU3UpPOBaTh W HHTEPHPETUPOBATH HMHGOPMALMIO pPA3NIUYHBIX BHIOB U  (opm
MIpe/ICTaBJICHHS;



CTPYKTYpUpOBaTh  HMH(POpPMAIMIO, TMPEICTaBIATH €€ B  pa3nuuHbIX  (opmax,
WLTIOCTPUPOBATH I'PauiecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOSTEIBHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe AeiicTBUSA

Oo0menne:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CY)XKACHHUA B COOTBCTCTBUU C YCIOBUSAMH U LECIIIMU
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX M HNHWCBMCHHBLIX
TCKCTAaX, HAaBaTb IOACHCHHA IO XOAY PCIICHHA 3aJadd, KOMMCHTHUPOBATH HOJ'Iy‘-ICHHI:IfI
pe3yibTar;

B X0Jie 00CYX/JIEHHUSI 3aJaBaTh BOTPOCHI IO CYIIECTBY OOCYXKIAeMOW TEeMBI, MPOOIIEMBI,
pCHIaCMOﬁ 3aaa4u, BBICKA3bIBAThb HACH, HALICJICHHBIC Ha IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXJEHHUS C CY)KICHHSIMH JPYTUX YYaCTHUKOB Jauajora, oOHapyKMBaTh pa3jMuue U CXOJICTBO
TIO3UIIHIA, B KOPPEKTHOU (hopme popMyTUpOBaTH pa3HOTIIACHS, CBOM BO3PAKEHIS,

OpCACTABIATE PE3YJIbTAThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3ajad MpEe3eHTaluu U
0COOEHHOCTEHN ayIUTOPUH.

PerynsiTuBHbIEe YyHUBeEpCcabHbIe YUeOHbIE NeHCTBUSA

Camoopranuszanms:

COCTaBJIATh IUIaH, AJTOPUTM pELIEHHs 3aJadd, BbIOMpaTh CIOCOO peleHHs ¢ y4ETOM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BAapUaHTHI PEIICHUN ¢ y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb, YMOLMOHAJILHBIN HHTEJIEKT:

BJIa/IeTh HAaBbIKAMM II03HABATEIILHON pe(UIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIMTENbHBIX MPOLECCOB, MX PpE3yJAbTaTOB, BJIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysIbTaTa PelIeHNss MaTeMaTHUeCKOH 3ajauu;

IPEIBUAETh TPYJHOCTH, KOTOpPbIE€ MOTYT BO3HMKHYTh IPU PEIICHUH 3a/a4d, BHOCHUTh
KOPPEKTHBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HalIEHHBIX OIINOOK,
BBISIBJIEHHBIX TPYAHOCTEH;

OLICHUBaTb COOTBETCTBME pE3ylbTaTa LEIM M YCIOBHUSM, OOBSICHATH IPUYMHBI
JOCTMOKEHUS] WM HEAOCTHXKEHHsI Pe3yJlbTaTOB JEsITEeIbHOCTH, HAXOJUTh OHIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

[IOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUYalbHON pabOTHl IpU
pemieHMH y4yeOHBIX 3ajJa4, MPUHUMATh 1eJIb COBMECTHOM JIeSTEIbHOCTH, IUIAHUPOBATh
OpraHu3allMl0 COBMECTHOW paloThl, pacmnpenensaTbh BHIbI paboT, IOroBapuBaThcs, 0O0CYXKIaTh
IpOIeCC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIIOACH;

y4acTBOBATh B IPYNIOBBIX (popmax paboTsl (0OCyKIeHHs, 0OMEH MHEHUH, «MO3rOBbIE
HITYpPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTb pabOTbl M KOOPAMHHPOBATH CBOU JAEUCTBUS C
JIPYrUMHM 4I€HAMH KOMAaHJbl, OLIEHUMBaTh KAayeCTBO CBOEro BKJIaJa B OOLIMIM MpPOAYKT IO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.



HNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 11 kuacce oOyyaromuiicsi MOJYYUT CIEAYIOUIME MpPEAMETHBIC
pe3yabTaThl O OTAEIBHBIM TeMaM palboueil mporpaMMbl y4eOHOro Kypca «AureOpa v Haudana
MaTeMaTHYECKOrO aHAIU3a»:

Yuciia ¥ BbIYMCTICHHA:

cBOOOJTHO OMEpUPOBATH MOHATHUSMH: HATypaIbHOE U LEJI0€ YHCIO, MHOXECTBA
HaTypaJIbHbIX M LIEJIbIX YHCEJI, UCI0JIb30BaTh MPU3HAKU AeauMocTy nensix yucesn, HOJ u HOK
HaTypaJIbHbIX YHMCEJ JJIsl PEeLIeHUs 3ajja4, IPUMEHATh alroputM EBkinna;

cBOOOTHO OTEPHUPOBATH MOHIATUEM OCTATKa IO MOJYIIO, 3alUCHIBATH HATYpAIbHbIC YHCIIA
B Pa3JIMYHBIX NO3UIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHSTUSIMU: KOMIUIEKCHOE YHCIO U MHOXXECTBO KOMILJIEKCHBIX
qucell, MPeJCTaBIsATh KOMIUIEKCHBIE YHCIia B aNreOpanyeckoil 1 TpUroHOMETpUUecKoil dopme,
BBITNIOJIHATH apu(pMeTHyYecKue onepanny ¢ HUIMH U 1300pakaTb Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHus U HepaBeHCTBA:

CBOOOJHO  OMEpUpOBaTh  MOHATUSMHU:  HMppALMOHAIbHBIE,  TOKa3aTelbHblE U
Jorapu(pMUUecKre HEpaBeHCTBA, HAXOJUTh UX PEIICHHS C TOMOIIbIO0 PABHOCUIIBHBIX MIEPEXO0JIOB;

OCYILIECTBIISITH OTOOP KOPHEN MPU PelIeHUH TPUTOHOMETPUUECKOTO YPaBHEHUS;

CBOOOJHO OMNEpPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSTH
Heo0xo1uMble (GOPMYIIBI IJ1s1 pELIEHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHIMH: CUCTEMA U COBOKYIMHOCTh YPaBHEHHH U HEPaBEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS, HAXOJAUTD PELICHUS] CUCTEMBI M COBOKYITHOCTEM
pallMOHANIBHBIX, WPPALMOHAIBHBIX, IOKA3aTEJbHBIX M JIOTApU(PMHUUYECKHX ypaBHEHUH U
HEPABCHCTB;

pelmaTh palUOHalbHblE, HWpPpalMOHAIbHBIE, IOKa3aTelIbHbIE, JOrapugMuyeckue Hu
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAIINE MOLYJIN U IIapaMeTpBhI;

IIPUMEHATH I'paMuecKue METOAbI I PeLeHHs] YpaBHEHUI 1 HEPAaBEHCTB, a TakXKe 3a7ay
C IapaMeTpaMHy;

MOJIEIUPOBATh pEalbHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTaBJISATh BbIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA M HMX CHUCTEMBI IO YCJIOBHMIO 3aJa4yd, MCCIENOBAaTh IOCTPOCHHBIC
MO/IEJIH C MCII0JIb30BaHUEM amrapara areOpbl, HHTEPIPETUPOBATh NOJYYEHHBIH Pe3ysbTaT.

DOYyHKUUM U TPaPUKH:

CTPOUTH TpapUKH KOMMIO3ULUHU (PYHKIMHA C MOMOIIBIO 3JIE€MEHTApHOIO HCCIEIOBaHUS U
CBOMCTB KOMIIO3UIIMHU JABYX (PYHKIIMIA;

CTPOUTh TeOMEeTpUYecKHe o00pa3bl YpaBHEHUI U HEPaBEHCTB Ha KOOPAMHATHOM
IIJIOCKOCTH;

cBOOOJIHO ONEPUPOBATH MOHATHAMHU: TpapUKH TPUTOHOMETPUUECKUX (PYHKIMII;

NPUMEHATH (PYHKIMU [T MOJCIIMPOBAHMS U UCCIEJOBAHUS PEAIbHBIX IPOLIECCOB.

Havajna maTeMaTH4eCKOro aHaJIM3a:

UCIOJb30BaTh IMPOU3BOJHYIO JUId HMCCIEIOBaHMA (YHKIMM Ha MOHOTOHHOCTh U
9KCTPEMYMBI;

HaXO0JIUTh HaHOOJIbIlIee ¥ HAaUMEHbIlIee 3HaUeHUs! (PYHKIIMU HENPEPhIBHON Ha OTPE3KE;

HCIO0JIb30BATh MPOU3BOAHYIO JUISl HAXOXKICHMS HAWIYYLIErO PELICHMs B MPUKIAIHBIX, B
TOM YHCJE COLUAIBHO-DKOHOMUYECKHX, 3aJadax, s OINpEeAETCHUS CKOPOCTH M YCKOpPEHUs
nporiecca, 3alaHHOro (GopMyIIoi 1 rpadukom;



cBOOOJTHO OTIEpPUPOBAThH MOHATUSAMU: TIEpBOOOpa3Hasi, ONpPEAeIEHHbBIN HHTETpall, HAXOIUTh
nepBooOpa3Hble NIEMEHTAPHBIX (YHKUMH M BBIYUCIATH MHTErpaid mo Qopmyne HeioTona-
Jletibnuma;

HAXOJUTh TUIOUIA/IU TUIOCKUX (UTYp U 00BEMBI TEJ ¢ IOMOIIBIO HHTErpaa;

UMETh TPEJICTABICHUE O MAaTeMaTHYECKOM MOJCIMPOBAHMHM Ha TPUMEPE COCTABJICHUS
muddepeHInaTbHBIX YPABHCHHIA,

pemaTh NpUKIaaHbIe 3a/1a4d, B TOM YHCIE COIMAIbHO-IKOHOMHUYECKOTO M (PH3UIECKOTO
XapakTepa, CpeJICTBAMHA MAaTEMaTHYECKOTO aHAIIN3A.



11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Konrponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi ¥ MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIMA. 14 1
TpuroHomeTpruyecKkue HepaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
Cucrembl parMoHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX 12 1
ypaBHEHUH
8 3amayu ¢ mapameTpaMu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHnne npon3BOIHON K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEM MBI

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMHM Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpumeneHnre mpou3BOIHOM K
HCCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHON K
WCCIeI0BaHUIO (QYHKINN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UCCIeI0BaHUIO (QYHKIM Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

Haxoxaenue HaubompIiero u
HaWMEHBIIIETO 3HAUCHUS HEeMPepPbIBHOMN
(GyHKIMH HAa OTPE3Ke

Haxoxnenune HanOobIIero u
HaMEHBIIET0 3HaYEeHUs HelIPePhIBHOM
(YHKIIMHU HAa OTpe3Ke

HaxoxaeHue HanOOJIBIIET0 U
HANMCHBIICTO 3HAYCHU S HerepBIBHOﬁ




(GyHKIIMU Ha OTpE3Ke

10

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIIMU Ha OTpE3Ke

11

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMM Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUSI HEMTPEPHIBHON
(GYHKIMM Ha OTpe3Ke

13

[Ipumenenrie mpou3BOIHOM IS
HaXOJICHUS HAMITYUIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

14

[Tpumenenre mpou3BOIHOM IS
HaXO0KJICHUS HAMITYUIIIETO PEIICHUS B
MIPUKIIATHBIX 3a/1a4ax

15

[IpumeneHnne npou3BOIHOM JIst
OTIPENICTICHUSI CKOPOCTH U YCKOPECHHS
nporiecca, 3aaHHOTO (GOPMYIION UITH
rpadukoM

16

[Ipumenenrie Tpou3BOIHOM JIs
OTIPENICTICHUSI CKOPOCTH U YCKOPECHHS
nporiecca, 3aaHHOTO (GOPMYIION UITH
rpaguKoM

17

Kommno3unus dbyHkimii

18

Kommno3unus dbyHkimii

19

Kommno3unus ¢byHkimii

20

I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHON INIOCKOCTH

= I =TSN

21

I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHON INIOCKOCTH

-

22

KonTtposnpHast padoTa: "MccnenoBanue




(GYHKIMH C TOMONIIBIO MPOU3BOAHOM"

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO

23
epBoOOpa3HBIX

24 [lepBooOpa3HbIe 31eMEHTapHBIX (DYHKIIHHA.
[IpaBuna Hax0XIEHHS TEPBOOOPA3HBIX

o5 [TepBo0oOpa3HbIE NIEMEHTAPHBIX ()YHKITHIA.
[TpaBuna Hax0XIEHU TEPBOOOPA3HBIX

26 Nurerpain. ' eomeTpuyecknii CMbICT
UHTerpaia

27 Brruncnenue onpenenéHHoro MHTerpaia
o ¢popmyne Herotona-JleitOnuna

08 Brruncnenue onpenenéHHOro HHTerpaia
o ¢popmyne Herotona-JleitOnuna

29 [TpumeHeHwe HHTETpaNa I HaX0XKACHUS
TJI0IA IeH TIOCKUX (huryp

30 [IpumeHeHue uHTErpana sk HAXOXKACHUS
00BEMOB reOMETPHUECKHX Tell

31 [Tpumeps! perenuit auddepeHInaTbHbIX
ypaBHEHU U

39 [Ipumepsr perenuit audhepeHIuaTbHbIX
ypaBHEHUH
Maremaruueckoe MOJEIMPOBAHHE

33 peabHBIX MPOIIECCOB C MIOMOIIIBIO
g depeHInanbHbIX YpaBHEHHH

34 Kontponbras padota: "[lepBooOpazHas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBa U rpaduku

36 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBa U rpaduku

37 Tpuronomerpuyeckue GyHKIHUU, UX

CBOMcTBA U rpaduKu




Tpuronomerpuueckue GyHKIUH, UX

38 .
CBOCTBa U rpaduku

39 Tpuronomerpuyeckue QyHKIIHH, UX
CBOWCTBA ¥ IrpaduKu
OTb60p KOpHEH TPUTOHOMETPUICCKHIX

40 ypaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKONW OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPHUYECKONW OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

42 YpaBHEHUH C TOMOIIbIO
TPUTOHOMETPHUYECKOU OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

43 YpaBHEHUH C TOMOIIbIO
TPUTOHOMETPHUYECKOU OKPYKHOCTH

44 PerieHne TpUroHOMETPHUYECKUX
HEPaBEHCTB

45 Perienne TpUroHOMETpUYECKUX
HEPaBEHCTB

16 Penienne TpUroHOMETpHUYECKUX
HEPaBEHCTB

47 Penienne TpUroHOMETpHUYECKUX
HEPaBEHCTB
Kontponbhas padota: "['paduku

48 TPUTOHOMETPHUUECKUX (PYHKIIHIA.
Tpuronomerpuyecknue HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OcCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeJIbHbIX HEPAaBEHCTB

51 OcHOBHBIE METOIBI PELLICHUS




IIOKa3aTCJIbHbIX HCPABCHCTB

OcHoBHEIC MCTOAbI PCIICHUS

52 MOKa3aTeIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEIICHUS
JOrapu(pMUICCKUX HCPABEHCTB
54 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
56 OCHOBHBIE METO/JIbI PEIICHUS
JoTapu(PMUIECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEIICHUS
HMPPAIMOHAILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEIICHUS
HppallMOHAJIbHBIX HEPABEHCTB
59 OcCHOBHBIE METO/IbI PEILICHUS
HppallMOHAJIbHBIX HEPABEHCTB
60 OcCHOBHBIE METO/IbI PEILICHUS
HppalMOHAIbHBIX HEPABEHCTB
61 I'padmyeckue meto bl petuieHns
UppallMOHAJILHBIX YPaBHEHHM
62 I'padmyeckue meto b1 pemieHus
HppalMOHAJILHBIX YPaBHEHHI
63 I'pacdmyeckue meto b1 periieHns
MOKa3aTeJIbHbIX YpaBHEHUN
64 I'padmyeckue MeTobl peneHus
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'padmyeckue MeToabl penieHus
Jorapu(pMUUECKUX ypaBHEHHMA
66 I'padmyeckue MeTobl peneHus

J'IOl"apI/I(pMI/ILIeCKI/IX HCPaBCHCTB




67

I'padmyeckue MeTobI pemeHus
Jorapu(MUIECKUX HEPABEHCTB

68

I'padmyeckue MeTOIBI pemeHUs
[I0Ka3aTeIbHbIX U JIOrapu(pMUUECcKux
YpaBHECHUI

69

I'padmyeckue MeTOBI pemeHUs
MOKa3aTeIbHbIX U JOrapu(pMUUECcKux
YpaBHEHUU

70

I'padmueckue MeToab! pereHus
MOKa3aTeIbHbIX U JOrapu(pMUUecKux
HEPABEHCTB

71

I'padmyeckue MeToab! pereHus
MOKa3aTeIbHbIX U JOrapu(pMUIecKux
HEPaBEHCTB

72

KounTponsnas pabora: "UppannoHanibHele,
MOKa3aTeIbHbIE U JIOrapu(pMUUECKHE
HepaBeHCTBA"

73

KommiekcHbie uncia. Anredpanyeckas u
TpUroOHOMETpHUecKas (HOPMbI 3aIUCU
KOMILJIEKCHOTO YHCJIa

74

KommiekcHbie uncia. Anredpanyeckas u
TpUroHOMeTpHuuecKas (hOpMbI 3aIUCh
KOMIIJIEKCHOTO YHCJIa

75

Apudmernueckue omnepaium c
KOMIIJIEKCHBIMU YHCIIAMU

76

Apudmernueckue omnepaiuu c
KOMIIJIEKCHBIMU YHCIIAMU

77

I/I306pa)KGHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOp,[[HHElTHOI’I IIJIOCKOCTH

78

I/I306pa)KGHI/IC KOMIIJICKCHBIX YHUCCII Ha
KOOp,[[HHElTHOfI IIJIOCKOCTH

79

®opmyna Myaspa. Kopuu n-oii crenenu




13 KOMIIJICKCHOI'O YHCJia

®opmyna Myaspa. KopHu N-oi1 cTenenu

80 1
13 KOMILUIEKCHOTO YHCIa
[IpuMeHeHEe KOMITICKCHBIX YHCEIT JISI

81 pemeHust PU3NIECKUX U TEOMETPUIECKUX 1
3a/1a4

82 KonTponbnas pabora: "KomiiekcHbie 1
gucia"

83 HatypaJibHbIC ¥ 1IeTbIe Yrciia 1

84 HarypanbHble U 1ienbie yncina 1

85 [TpuMeHeHHe MPU3HAKOB JICTUMOCTH 1
TIEJTBIX YUCEeIT

86 [TpuMeHeHHe MPU3HAKOB JICTUMOCTH 1
TIEJTBIX YUCEeIT

87 [IpumeHeHue NpU3HAKOB AETUMOCTH 1
mensix yncen: HOJ u HOK

88 [IpumeHeHue NpU3HAKOB AETUMOCTH 1
mensix yncen: HOJ u HOK

89 [IpumeHeHue NpU3HAKOB AETUMOCTH 1
LEJIBIX YUCEII: OCTATKH 110 MO0

90 [IpumeHeHue NpU3HAKOB AETUMOCTH 1
L[EJIBbIX YUCEJI: OCTATKH 110 MOJIYJIIO
[IpumeHeHue NPU3HAKOB AETUMOCTH

91 LIEJIBIX YKCEII: aropuT™ EBKiMaa s 1
pelIeHus 3a/1a4 B LIETIbIX YHCIax

92 KOHTI?‘OJ'ILHEUI pabora: "Teopus menbIx 1
qucel
Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.

93 PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI- 1
CIIEJICTBUS

94 Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA. 1

PaBHOCHUJIBHBIE CUCTEMBI M CICTEMBI-




CICACTBUA

OcHoBHEIC MCTOABI PCIICHUA CUCTCM U

95 N .
COBOKYITHOCTCHU pallMOHAJIbHBIX YPABHCHHUU

OCHOBHBIC METOJIbI PEIICHHS CHCTEM U
96 COBOKYITHOCTEH UppaMOHATIBHBIX
YpaBHEHUU

OcHOBHBIE MCTOABI PECIICHUA CUCTEM U
97 COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHEBIE MCTOABI PCIICHUA CUCTEM U
98 COBOKYITHOCTEH IMOKa3aTeIbHBIX
ypaBHEHUU

OcCHOBHEBIE MCTOABI PEIICHUA CUCTEM U
99 COBOKYITHOCTEH JIorapu(pMUIecKux
ypaBHEHUU

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
YpaBHEHUU

[IpumeHeHne cucTeM K perieHuo
MaTeMaTUYECKUX 3a]a4 U 3a/1a4 U3

101 pa3IMYHBIX 00JIaCTEH HAYKH U PEaTbHOU
KU3HU, HHTEPIPETAIHS OTYICHHBIX
pe3yIbTaToOB

[TpuMeHeHHe CUCTEM K PEIICHUI0
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3

102 pa3IUYHbBIX 00JaCTel HAYKH U peallbHOM
KU3HU, UHTEPIPETAIHS TOTYICHHBIX
pe3yIbTaTOB

[IpuMeHeHre HEpPaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3

103 pa3nuyHbIX 00JacTell HAyKHU U peanbHOM
KU3HU, UHTEPIpETalns NOTYyIeHHBIX
pe3yabTaToOB




KonTponsHas padora: "CucreMbl
paluOHAJIbHBIX, UPpPAlIMOHATIBHBIX

104 1
MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX
ypaBHeHUi"

105 PanmionaneHbIe ypaBHEHUS C TapaMeTpamMu 1

106 PanmonanbHbie HEpaBEHCTBA C 1
rapamMeTpamu

107 PanmonanbHbIe CHCTEMBI C TapaMeTpaMu 1

108 HppaumnonanbHble ypaBHEHMS, 1
HEPaBEHCTBA C IMapaMeTpaMu

109 HppannoHaibHbIE CUCTEMBI C 1
rapamMeTpamu

110 [Toka3zaTenpHbIC YypaBHEHUS, HEPABEHCTBA C 1
rapamMeTpamu

111 [Toka3aTenpbHBIC CHCTEMBI C TTApaMETPAMHU 1

112 Jlorapudmudeckue ypaBHEHUS, 1
HEpPaBEHCTBA C IMapaMeTpaMu

113 JlorapudmMudeckre CUCTEMBI ¢ 1
rapameTpamu

114 TpuronomeTpudeckue ypaBHEHUS C 1
rapameTpamu

115 TpuronomeTpudeckre HEPaBEHCTBA C 1
rapamMeTpamu

116 TpuroHoMeTpUIECKHE CUCTEMBI C 1
rapameTpamu
[TocTpoenune u uccneaoBaHuE

117 MaTeMaTI:I‘IeCKI/IX MoJieIei peanblvrlblx 1
CUTYaIIMI C MOMOIIBIO YPAaBHEHUH C
napaMmeTpamu
[TocTpoenue u uccnegoBaHue

118 MAaTeMaTHYECKUX MOJIENEN peaabHbIX 1

chyauHﬁ C IOMOIIBIO CUCTEM ypaBHCHI/Iﬁ




C IapaMeTpaMu

119

[Toctpoenue u ucciaenoBaHue
MaTeMaTHYECKUX MOJIENIEN pealbHbIX
CUTYALMH C MOMOLIBIO CUCTEM YPAaBHEHUI
C IapameTpaMu

120

KonTponsnas pabora: "3anaun ¢
napamerpamu”

121

[ToBTOpenue, o6o0IICHNE,
cucTeMarusanus 3HaHui: "YpaBHenus"

122

[ToBTOpenue, o6o0IICHNE,
cucTeMaTu3alus 3HaHui: "YpaBHeHHs"

123

[ToBTOpeHnue, 06o0IICHNE,
cucTeMaTrn3anus 3HaHWii: 'Y paBHEHHSL.
Cucrems! ypaBHeHUN'"

124

[ToBTOpeHnue, 06o0IICHNE,
cucrtemaTtusanus 3Hanuil: "HepaBenctpa"

125

[ToBTOpEeHue, 06o0IICHNE,
cucrtemaTtusanus 3Hanuil: "HepaBenctpa"

126

[ToBTOpEeHue, 06o0IICHNE,
cucrtemaTtusanus 3Hanuil: "HepaBenctra"

127

[ToBTOpEeHuE, 0600mEHNE,
cucrtemaTtusanus 3Hanuii: "[IpousBoanas u
e€ npuMmeHeHue"

128

[ToBTOpEHUE, 0000IICHNE,
cucrtemaTtusanus 3Hanuii: "[IpousBoaHas u
e€ npuMmeHeHue"

129

[ToBTOpEHUE, 0000IICHNE,
cuctemarusanus 3HaHuii: "IIponsBoaHas u
e€ npuMeHeHue"

130

[ToBTOpEeHnue, 06061IeHNE,
cucreMaTH3anus 3HaHuii: "MHTerpa u ero
IpuMeHeHue"




[ToBTOpEenue, 060061ICHNE,

131 o " 1
cucTeMaTH3anus 3Hanuii: "OyHKIun
[ToBTOpEenue, 06001ICHNE,

132 Hon " 1
cucTeMaTH3anus 3HaHuii: "OyHKIun
[ToBTOpEenue, 06001ICHNE,

133 Hon " 1
cucTeMaTH3anus 3HaHuii: "OyHKIun

134 Wrorosas kKoHTposIbHas paboTa 1 1

135 HToroBasi KOHTpOJIbHAS padoTa 1 1

136 [ToBTOpenue, o6o0IICHNE, 1
CUCTEMAaTH3aINs 3HAHUH

OBIIEE KOJJMYECTBO YACOB I10 136 10

[TPOI'PAMME




IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHUSA OCHOBHOM
OBPA3OBATEJIbHOM ITPOTPAMMBI

11 KJIACC
Kon IIpoBepsiemble npeAMeTHBbIE pPe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMOro | 00pa3oBaTe/bHOH MPOrpaMMbl Cpe/iHero 001ero o0pa3oBaHus
pe3yJibTara
1 Yucna v BIYKCIICHUS
1.1 OnepupoBaTh MOHATUSIMH: HAaTypaJlbHOE, LIE€JI0€ YUCIIO; UCIOIb30BaTh MPU3HAKU
NEIMMOCTH LEJbIX YMCEJ, Pa3joXKEHHE 4YHCla Ha MPOCTbIE MHOXWUTEIH JUIs
pelieHus 3a1a4
1.2 OnepupoBaTh NOHSATHUEM: CTENIEHD C PAllMOHAJILHBIM NTOKa3aTeIeM
1.3 OnepupoBaTh NOHATUAMHU: JIOTapU(PM dHCIA, JECITUYHBIE M HATypaJbHBIE
jgorapu@msl
2 YpaBHEeHHs 1 HEpaBEHCTBA
2.1 [IpumeHsTh CBOMCTBa CcTeNeHu yisd NpeoOpa3oBaHUs BhIPAXKEHHUM, ONEpUPOBAThH
MOHATHAMU: TIOKa3aTeIbHOE ypaBHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THIIBI
M0Ka3aTeJIbHbIX YPaBHEHUI U HEPABEHCTB
2.2 BoimonHATe  mpeoOpazoBaHUS  BBIPAKEHUN,  COJEp)KalIUX  JIOTapu(MBI;
OTIepUpPOBaTh MOHATHSAMH: JIOTapU(PMUUYECKOE YpaBHEHHWE U HEPaBEHCTBO;
pelaTh OCHOBHBIE THIIbI JOrApU(PMHUUECKUX YPABHEHUN U HEPABEHCTB
2.3 HaxoauTs pemieHus npocTeinxX TPUroHOMETPUYECKUX HEPABEHCTB
2.4 OnepupoBaTh TOHATHSAMU: CHCTEMA JIMHEWHBIX YpPAaBHEHUM M €€ pEIICHUE;
UCIOJb30BaTh CUCTEMY JIMHEHWHBIX YPAaBHEHUH JUIsl pEIIeHUs HPAaKTUYECKUX
3aj1a4
2.5 HaxomuTe pemieHus OpoCTEMIIMX CUCTEM W COBOKYIMHOCTEH pPalMOHAIBHBIX
YpaBHEHUH U HEPABEHCTB
2.6 MoenupoBaTh peajlbHble CUTYalluu Ha A3bIKE aIreOpbl, COCTABIATh BBIPAXKEHNUS,
YpaBHEHMs, HEPaBEHCTBA M CHUCTEMbl [0 YCJIOBUIO 33Ja4M, HCCIIEA0BATh
IIOCTPOEHHBIE MOJIEJIN C MCIIOJIb30BAHUEM aliapara ajareopsl
3 OyHKIUU U TpapuKu
3.1 OnepupoBaTb  HOHATHSAMM:  NepHOAMYECKass  QYHKUUSA,  IPOMEXKYTKH
MOHOTOHHOCTH (DYHKIIMM, TOYKHM OJKCTpeMyMa (yHKUMH, HauOoJbllee U
HaVMEHblIee 3HAYeHHs (YHKIMM Ha IMPOMEXKYTKE; HCIONb30BaTh HX JUIS
uccieioBaHusl QYHKIMH, 3aJaHHON TpapuKoM
3.2 OmnepupoBaTh MOHATUAMU: TpapUKH IOKa3aTENbHOU, JorapugMuyeckon u
TPUTOHOMETPUUYECKUX (YHKLUH; N300paXkaTh UX HA KOOPAMHATHOM MJIOCKOCTU U
UCIIOJIb30BATh JUISl pellieHHs] YpaBHEHUN U HEPABEHCTB
3.3 N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaMKH JIMHEHHBIX YpaBHEHUH U
VICII0JIb30BAaTh UX I PEIIECHUS] CUCTEMBbI JINHENHBIX YPABHEHHUN
3.4 Hcnonw3oBate rpadukn  QyHKOMA A7 HCCIEAOBAaHUS  MPOLECCOB U
3aBHCUMOCTEH U3 JpYrux y4yeOHbIX TUCIMIIINH
4 Hagana maTemaTnueckoro aHajimsa
4.1 OnepupoBaTh MOHATHAMU: HEMpepbIBHAS (yHKIMS, NPOU3BOAHAS (DYHKIMH;
UCIOJb30BaTh TE€OMETPHUUECKUI M (PU3MYECKH CMBICT MPOM3BOJHOM st
pelIeHus 3a1a4
4.2 HaxomuTh NpOM3BOJIHBIE 3J€MEHTApHBIX (YHKIUH, BBIYUCIATH MPOU3BOJHBIE




CYMMBI, IPOU3BEICHUS, YACTHOTO (DYHKIMH

4.3 Hcnonp30BaTh MPOU3BOIHYIO ISl UCCIIEAOBAHUS (DYHKIIMM HAa MOHOTOHHOCTH H
HKCTPEMYMBI, IPUMEHSTH PE3YyIbTAThl UCCIETOBAHMS K MOCTPOCHUIO IPauKOB

4.4 Hcnonb3oBaTh NPOM3BOAHYIO Ul HAXOXACHHUS HAWIYYLIEro pELIeHHs B
IPUKIIAJHBIX, B TOM YHCJIE COI[MAIbHO-DPKOHOMUYECKHX, 3aa4ax

4.5 OnepupoBaTb  NOHATHUSAMU:  HepBooOpa3sHass W HHTErpaia;  IOHUMATh
TeOMETPUIECKUH M (PU3HUECKHI CMBICT HHTETpaja

4.6 HaxomuTe mepBoOOpaszHbie JIeMEHTAPHBIX (DYHKIMHA, BBIYUCIISATH WHTETPA 110
¢dhopmyne Hetorona — Jleiibuuna

4.7 Pemware mpuknagHele 3a1add, B TOM YHCIE COLUAIBHO-DPKOHOMHYECKOIO H

(U3UYECKOT0 XapakTepa, CPeACTBAMH MaTEMaTUYECKOT0 aHaIu3a




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

11 KJIACC
Kon IIpoBepsiemMblii 3J1eMEHT CO/IeP:KAHUSA

1 Uucna v BeIYUCIEHUS
1.1 HarypanbHble u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCE
1.2 CreneHsb ¢ pallnOHAJILHBIM N0Ka3zarenaeM. CBOMCTBA CTENEHU
1.3 Jlorapudm uucna. /lecaTnyHble U HATypaJIbHBIC JOTapH(PMBI

2 YpaBHEHMs U HEpaBEHCTBA
2.1 [TpeobpazoBaHue BBIPaKEHHH, COEPIKALTIX JIOTAPU(MBI
2.2 [IpeoOpa3oBaHue BEIpAKEHUH, COEPKALUX CTENIEHH C PallMOHAIBHBIM IT0Ka3aTeseM
2.3 [Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [Toka3zarenbHble ypaBHEHUS! U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUS! 1 HEPABEHCTBA
2.6 Cucrembl JIMHEMHBIX ypaBHEHMH. PelieHue NpukiIagHbIX 3a7ad € MOMOIIbIO CUCTEMBI

JINHEWHBIX YPABHEHUN

2.7 CucreMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB
2.8 [Ipumenenne ypaBHEHHI, CUCTEM U HEPABEHCTB K PEUICHHI0 MaTeMaTHYeCKHX 3ajady U

3aJ1a4 U3 pa3IMYHbIX 00JacTel HAYKU U pealbHON )KU3HU

3 OyHKIMH U TpadUKH

3.1 Oynkuus. Ilepuoguueckue  ¢yHkuuu. [IpoMeXyTkM  MOHOTOHHOCTH  (PYHKLHUU.
MakcuMyMbl 1 MUHUMYMBI (DyHKITH. HanOompiiee 1 HauMeHbIee 3HaueHne GyHKIUN Ha
MIPOMEKYTKE

3.2 Tpuronomerpudeckue GyHKIMN, UX CBOMCTBA U TpadUKH

3.3 [TokazarenpHas u gorapudmMudeckas QyHKIIMH, ©X CBOWCTBA U rpaduKH

3.4 Hcnonws3oBanne rpadmkoB GyHKIMHN 1 PEIICHUS] YPAaBHCHHUI M IMHEWHBIX CUCTEM

3.5 Hcnons3oBanne rpadukoB (YHKIUNA ISl MCCIEIOBAHMS TPOIECCOB W 3aBUCHMOCTEH,
KOTOpbIe BO3HUKAIOT MPH PELICHUHU 3aJad U3 JIPYTrux y4eOHBIX MPEIMETOB U peajbHOU
KUZHU

4 Hayana maTemarnueckoro anajimsa

4.1 HenpepriBHble (hyHKIMN. MeToa HHTEPBAJIOB /7Sl pEIICHHs] HEPAaBEHCTB

4.2 [TpousBoanas pyakuun. ['eomeTpuueckuii 1 GU3NIECKUA CMBICT TTPOU3BOTHOM

4.3 [IpousBonHbie 3neMeHTapHbIX (QyHKIUNA. DOpMYIbl HAXOXKACHUS MPOU3BOJHONW CYMMBI,
MIPOU3BEACHUS U YaCTHOTO (PYHKINN

4.4 [IpumeHeHre MPOU3BOIHOM K MCCIENOBAHUIO (YHKIIMI HA MOHOTOHHOCTh U SKCTPEMYMBI.
HaxoxaeHne HaubombIIero 1 HauMEeHbIIEro 3Ha4eHns PYHKIIMU Ha OTPE3Ke

4.5 [IpumeHeHre MPOUZBOIHOM [UIS HAXOXKIACHHUS HAWIYYILIEro pElIeHUS B MPUKIATHBIX
3a/1a4ax, AJs ONnpeAeNeHUs] CKOPOCTH MpolLiecca, 3alaHHOT0 GOPMYIION TN rpa@uKOM

4.6 ITepBooOpasnas. Tabauia nepBooOpa3HBIX

4.7 Wurerpan, ero reomerpuueckuid u (U3MYECKUN CMBICH. BpluucieHue HHTErpajga Mo

¢dopmyne Hetorona — Jleiibuuna




IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOIM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOOBaHMs

IIpoBepsiemble TPeOOBAHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHO¥i 00pa30BaTe/ILHOI MPOrPpaMMBbI CPeHEro 001ero 00pa3oBaHus

Bnagenue meronamu /10Ka3aTenbCTB, ANTOPUTMaMU DELIEHUS 3a/ady; YMEHHUE
(¢hopMynupoBaTh U ONEPUPOBATH MOHATUSAMU: OIpPENEICHHUE, aKkCuoMa, Teopema,
CJIEJICTBUE, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO, PABHOCUIIbHBIE (POPMYITHPOBKH;
NPUMEHATh HX; YMEHHE QOpMyaupoBaTb OOpaTHOE€ U IPOTHUBOIOJIOKHOE
YTBEPXACHUE, NPHUBOJUTH INPUMEPHI U KOHTPIPUMEPHI, HCHOJIB30BATH METO]
MaTeMaTH4eCKOW MHIYKIMHM;, IPOBOJUTH JOKAa3aTeJIbHBbIE pPACCYXIEHHUS IpHU
pelIeHnH 3ajjay, OLEHUBATh JIOTUYECKYIO NPABUIBHOCTh PACCYKJIEHUH; YMEHHUE
OTepUpOBaTh MOHSATUSMH: MHOXECTBO, IOJMHOXKECTBO, OIEpallMd  HaJ
MHO>KECTBAMHU; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Ass
OTIMCaHUs pPealIbHBIX MPOIIECCOB U SIBICHUN M MPHU PEHICHUU 3a]1a4, B TOM YHCIIe
U3 JApYyrux YydeOHBIX NPEeIMETOB; YMEHHE OIepUpOBaTh MOHATHAMH: Tpad,
CBS3HBIN Tpad, aepeBo, NHKI, Tpad HAa IJIOCKOCTH, YMEHHE 3aJaBaTh U
OTHCHIBATh Ipadbl pa3IMUHBIMU CIIOCOOAMU; UCIIONB30BATh rpadbl MPU PEILICHUH
3a1a4

YMeHue onepupoBarh NOHIATUSIMU: HATYPaJbHOE YHCIIO, I[EJI0€ YHCIIO, CTENEeHb C
LebIM TOKa3aTeseM, KOPeHb HaTypalbHOW CTENEHH, CTENEeHb C PallMOHAIbHBIM
MoKaszarejeM, CTeleHb C JEeHCTBUTENbHBIM IIOKa3aTeseM, Jjorapudm ducia,
CUHYC, KOCHHYC M TaHT€HC IPOW3BOJBHOIO YHCJIA, OCTATOK [0 MOAYIIO,
palMoOHaJIbHOE YHKCJIO, HPPALMOHAIBHOE YHCIO, MHOXECTBa HaTypajbHBIX,
LENbIX, pPAlHUOHAIBHBIX, JCHCTBUTENBHBIX YHCEI; YMEHHE HCIOIb30BaTh
IpU3HAKK JETUMOCTH, HAaMMEHbIIUN OOIIMKA JenuTeNb U HauMeHbllee oOliee
KpaTHOe, alropuT™M EBKiMIa mpu perieHuy 3aaad; 3HAKOMCTBO C Pa3iIMYHBIMU
MNO3UIMOHHBIMM CHCTEMaMU CYHCIICHUS; YMEHHE BBINOJHATh BBIYHCICHUE
3HaUYEeHUN U MpeoOpa3oBaHUsS BBIPAKEHUN CO CTENEHAMHU U Jorapupmamu,
npeoOpa3oBaHus APOOHO-PAIMOHANIBHBIX BBIPAKEHUN; yMEHHE OIEpPUpPOBATh
HOHSTUSIMHU: MOCIIEI0BATEIHHOCTD, apumernyeckas nporpeccus,
reoMeTpuueckas Imporpeccus, OECKOHEYHO yObIBaroIias TreoMeTpudecKas
Iporpeccusi; yMEHUe 3a/1aBaTh MOCIEAOBATEIHLHOCTH, B TOM YHCIE C TOMOIIBIO
PEKYPPEHTHBIX POPMYI; YMEHHE ONEPUPOBATH MOHITHIMU: KOMIUIEKCHOE YHUCIIO,
conpsiKEHHBIE KOMIUIEKCHBIE YUCIA, MOAYJIb U apTyMEHT KOMILJIEKCHOTO YHUCIa,
(dopma 3amucu KOMIUIEKCHBIX 4YuceN (TeoMeTpuyeckasi, TPUTOHOMETpUYecKast U
anreOpanveckasl); yMeTb MPOMU3BOAUTH  apudMeTHdeckue JEHCTBUS  C
KOMIUICKCHBIMU YHUCJIaMU; MPUBOAUTH MPUMEPHI HCIOIH30BAHUS KOMIUIEKCHBIX
YHCcell; OTIepUPOBATh MOHITHIMH: MaTpHIa 2X2 u 3X3, onpeneauTens MaTPHUIIbI,
F€OMETPUUECKHUI CMBICIT OTIPEIETUTENS

YMmenue OIICpHUpOBATH IOHATHUAMU! palrOHAaJIbLHBIC, HUppalluOHAJIBHBIC,
IMIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(i)MI/I‘leCKI/IC, TPUTOHOMCTPUYICCKHUC
YpaBHCHHA W HCPABCHCTBA, HUX CUCTEMbI; YMCHHUC OICPUPOBATHL MNOHATHUAMMU:
TOXKACCTBO, TOXIACCTBCHHOC Hp606pa30BaHI/IC, YpaBHCHHEC, HCPABCHCTBO, CUCTECMaA
ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCUJIBHOCTb ypaBHeHHﬁ, HCEPAaBCHCTB U CUCTEM;
YMCHHC PCIIATh YPaBHCHUSA, HCPABCHCTBA M CHUCTECMbI C NMOMOINBIO PA3JIMYHBIX




NIpUEMOB; pelIaTb YypPaBHEHMs, HEPABEHCTBA U CHUCTEMBI C IIapaAMETPOM;
IIPUMEHATh  YPaBHEHHUs, HEPABEHCTBA, MUX  CHUCTEMBl Ui PELICHUS
MaTeMaTUYeCKUX 3aJad M 3aJad M3 pa3IMyHbIX 00JacTell HayKu U pealbHOU
KU3HU

YMeHue ~ omepupoBaTh  MOHATHAMHU:  (QYyHKOWSA, 4YETHOCTH  (DyHKIUH,
NePUOTMIHOCTD (DYHKIMH, OTPAHUICHHOCTh (DYHKIIMH, MOHOTOHHOCTh (PyHKIIHH,
OKCTpeMyM (QYHKIWH, HauOOJbIIEe W HaWMEHbIIee 3HAa4eHUs (QYHKIUH Ha
IPOMEXYTKE, HeTpephIBHAS (DYHKIMSA, aCUMITOTHI rpaduka GyHKIuU, niepBas u
BTOpasi TpOMW3BOJMHAS (YHKIUH, TEOMETPUYECKHA © (PU3HUECKUI CMBICI
IPOU3BOJHON, MepBOOOpa3Hasi, ONpPEACIEHHBII MHTErpajg; yMEHHME HaXOIUTh
acUMNTOTHl Tpaduka (QYHKIHUHA; YMEHUE BBIYUCIATH IPOU3BOJHBIE CYMMBI,
MIPOU3BEACHUS, YacCTHOIO M KOMIO3ULIMK (DYHKUUN, HAXOAUTh YpaBHEHHE
KacaTelbHOW K TrpaduKky (QYHKIMHM; YMEHUE HAXOAWTh IPOU3BOJHBIE
JJIEMEHTapHbIX  (QYHKIMHM; yMEHHE  MCIONb30BaThb  MPOU3BOJHYIO IS
uccienoBaHus (QYHKIMM, HAXOAUTh HaWOOJbIIME W HAUMEHbIINE 3HAYCHUS
GyHKIMM; CTpOUTh Tpa@UKd MHOTOWIEHOB C MCHOJIb30BAaHUEM ammapara
MaTeMaTHYeCKOro aHalin3a; MPUMEHSTh NPOU3BOAHYIO JJS HAXOXICHHS
HaWIY4Ilero pelieHusi B NPUKIAAHbIX, B TOM YHCIIE COLMATbHO-3KOHOMHYECKHUX
1 (U3MYECKUX 3a/ladaxX; HAXOJUTh IJIOMATH W OOBEMBI (UTYP C TOMOIIBIO
WHTerpaia; NpuBOAUTH MPUMEPHI MATEMATHYECKOTO MOJIEITMPOBAHUS C TIOMOIIBIO
T depeHnnanbHbIX YpaBHEHHM

YMmenue onepupoBarh NOHATUAMU: Tpaduk GyHKUMHM, oOpaTHas GYHKIHS,
KOMMO3uIsg  (QyHKUIMHA, JUHEWHass (QYHKIUSA, KBaapaThyHas  (QyHKIHS,
panoHanbHast (YHKIUSA, CTENeHHas (YHKIUS, TPUTOHOMETPUUYECKHE (PYHKIINH,
0o0paTHbIE TPUTOHOMETPUYECKUE (PYHKIIMH, MMOKa3aTebHAS U JIorapupMUUIecKas
GyHKIMM; yYMEHHE CTPOUTh TpadUKH W3Y4YEHHBIX (YHKIMH, BBITOJHATH
npeoOpazoBaHusi rpadMKOB (PYHKIMH, HMCIOIB30BaTh T'paduKd ISl H3ydEHUS
MPOLIECCOB M 3aBUCUMOCTEH, MPU PELICHUH 33734 U3 APYTrux y4eOHBbIX IPEIMETOB
U 3a7a4 M3 pealibHOM JKMU3HM; BBIpaXaTb (GOpPMYJIaMH 3aBHUCHUMOCTH MEX]Y
BEJIMYMHAMU; HCIOJB30BaTh CBOMCTBA M Tpaduku (QYHKIUN Uid perieHus
ypaBHEHUM, HEPABEHCTB U 3aJay C apaMeTpaMu; H300pakaTh Ha KOOPAUHATHOMN
IUIOCKOCTH MHOYKECTBA PEIICHUN ypaBHEHUI, HEPABEHCTB M UX CHCTEM

VYMeHue pemaTb TEKCTOBBIE 337a4M Pa3HbIX THIOB (B TOM 4YMCJE Ha MPOLEHTHI,
JOJM W 4YacTH, Ha JBWKEHHE, paboTy, CTOMMOCTb TOBapOB U YCIYTI, HAJOTH,
3aJauyd M3 00JacTW YOpaBiIeHUS JIMYHBIMH U CEeMEHWHBIMH (UHAHCAMM);
COCTaBJIATh BBIPR)KEHUS, YPABHEHMsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHUIO
3aJauu, MCCIEN0BaTh IMOJYYEHHOE pElleHHe W OLIEHMBAaTh IPaBJIONOJI00HOCTH
pe3y/nbTaTOB; YMEHUE MOJICIUPOBATh peallbHbIE CUTYAllUU HA S3bIKE MaTEMAaTUKH;
COCTaBJIATh BBIPRKEHUS, YPABHEHMsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHUIO
3aJaud, MCCIeIoBaTh IOCTPOCHHBIE MOJEIM C MCIIOJIb30BAaHMEM amrmapara
ayireOpbl, MHTEPIPETUPOBATH MOJYYSHHBIH pe3ynbTaT

YMeHue omepupoBaTh MOHATUSAMH: cpeiHee apudMeTHueckoe, MeauaHa,
HauOoJiplllee ¥ HauWMEHbIEe 3HAueHWs, pa3Max, IHUCIepcus, CTaHIapTHOE
OTKJIOHEHHE 4YMCJIOBOro Habopa; yMeHHEe HW3BIeKaTb, HWHTEPIPETUPOBATH
UHpOpMaLMIO, NPEACTAaBICHHYIO B Tabimulax, Ha JuarpaMmax, rpadukax,
OTpaXKaloIlyl0 CBOWMCTBAa pEaJbHBIX IIPOLECCOB U SABJICHUH; IPEACTABIATH
MHGOPMAIIMIO ¢ TOMOIIBIO TAONMIl U JAUArpamMM; HCCIIEAOBAaTh CTaTUCTUYECKUE
JIaHHBIE, B TOM YHCIE C IPUMEHEHUEM IpaUYecKuX METOJIOB U HJIEKTPOHHBIX
CpeAcTB; TIpadUUecKd HCCIEA0BATh COBMECTHBbIC HAOMIONEHHUS C IOMOIIBIO
JarpamMM pacceuBaHus U JIMHEHHOW perpeccuu




YMeHue omnepupoBaTh MOHATUSMHU: CIyYalHBIM OMNBIT M CIlydailHOE COOBITHE,
BEPOATHOCTh CIY4alfHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOATHOCTH C
UCIOJb30BaHNEM TpaUUYECKUX METOJIOB; MPHUMEHSATh (POPMYJBI CIIOKEHUS U
YMHOYXEHUS BEPOSTHOCTEH, GOPMYITy MOITHOM BeposiTHOCTH, popmyny beprymm,
KOMOWHATOpHBIE (akTel W (HOPMYJBI; OIEHUBATH BEPOSTHOCTH pPEATbHBIX
cOOBbITHI;  yMEHME  ONEpUpPOBATh  MOHATHSAMM:  Cly4yailHas  BEJIMYUHA,
pacupeneneHue BEPOATHOCTEH, MAaTeMaTHYeCKoe OKUIaHue, IJUCHEPCHS U
CTaHJAPTHOE OTKJIOHEHHWE CIY4allHOW BEIMYMHBI, (YHKIUH PACIPEACICHUS U
IUIOTHOCTA PAaBHOMEPHOIO, IOKA3aTEIbHOIO M HOPMAJIBHOIO DPACIpPEIECICHHM;
YMEHHUE HCIIOJIb30BATh CBOMCTBA W3YYEHHBIX PACHPEICICHUN [UIsl PELICHUS
3a/1a4; 3HAKOMCTBO C MOHSTHSMM: 3aKOH OOJIBIINX YHMCEJ, METObl BEIOOPOUHBIX
WCCIIEIOBAaHUM; yYMEHHE MPUBOJUTH IPUMEPHI MPOSBICHHUS 3aKOHA OOJBIIMX
yycesl B MPHUPOJHBIX M OOIIECTBEHHBIX SBJICHUSX; YMEHHE OIEpPUpPOBATh
MOHATHSMM: COYETAHUE, IEPECTAaHOBKA, YUCJIO COYETaHUM, YUCIIO NIEPECTAHOBOK;
6unoM HrploTOHa; yMeHHE NMPUMEHSATh KOMOWHATOpPHBIE (DAKThI M pacCyXACHUS
JUIS peIllIeHUs 3a/lad; OLEHUBATh BEPOSITHOCTH PEAJbHBIX COOBITHUI; COCTaBIATh
BEPOSATHOCTHYIO MOJIEIIb U HHTEPIPETUPOBATH MTOJYYCHHBIN PE3YIIBTAT

YMeHHne onepupoBaTh MOHATHUSAMH: TOYKA, MpsAMas, IJIOCKOCTb, IPOCTPAHCTBO,
OTpPE30K, Jy4, BEJIMUYMHA YIJIA, IUIOCKUN YroJj, JBYTPAaHHBIN Yroj, TpEXTpaHHBIN
yIoJ, CKpPEIIMBAIOIIMECS MpPsMbIC, MapaUIEIbHOCTh W IEPIECHIUKYISPHOCTb
NpSAMBIX W IUIOCKOCTEH, YIrOJl MEXJIy HpPSMBIMH, YroJdl MEXIy HIpsIMOH H
IJIOCKOCTBIO, YrOJl MEXIY IJIOCKOCTSAMH, PACCTOSHHE OT TOYKHM JI0 IUIOCKOCTH,
paccTOsSIHUE MEXKJy MNPSAMBIMHM, PAacCTOSHUE MEXIY IUIOCKOCTSAMH; YMEHHE
UCIOJIb30BaTh IIPU PEIIEHUH 3a/1a4 U3y4eHHbIE (DAKTHI U TEOPEMBI INIAHUMETPUH;
YMEHHE OLICHMBAaThb pa3Mepbl OOBEKTOB OKPYXKAIOLIET0 MHpPA; CTPOUTH
MaTE€MaTH4YECKHE MOJCIN C MOMOINBIO I€OMETPUYECKHUX MOHATHH W BEIWYHH,
pelaTh CBsI3aHHbIE C HUMH IPAKTUYECKHUE 3a1a4H
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YMeHne omnepupoBaTh TOHATHSAMHU: TUIOMAAb (UTYpPE, O00BEM  (UTYPHI,
MHOTOTPAaHHHK, TPAaBUIBHBI MHOTOTPAaHHUK, CEYEHHE MHOTOIpaHHHKA, KYO,
napajieNienue]), Mpu3Ma, NUpamMuaa, Qurypa W TOBEPXHOCTh BpAIICHUS,
IWIMHAP, KOHyc, miap, cdepa, miomans cepbl, IUIONAas MOBEPXHOCTH
NUPaMUIbI, TPHU3MBI, KOHyCa, LHWIMHIApA, OO0BEM Ky0a, MpPSIMOYroJIbHOTO
napajieNienunea, MMpaMubl, MPU3MbI, HWIHHIPA, KOHYyca, IIapa, pa3BEpTKa
TIOBEPXHOCTH, CEYCHUSI KOHYCA M IIWJIMHIPA, TapaJuIeIbHBIE OCH HIIM OCHOBAHUIO,
CeueHHe Iapa, IUIOCKOCTh, Kacaromascs chepbl, IMWIMHAPA, KOHYca; yMEHHE
CTPOWTh CEYCHHWE MHOTOIPaHHHKA, H300pa)kaTb MHOTOTPAHHUKH, (UTYpBI |
TIOBEPXHOCTH BpAIIICHUsS, UX CEYCHUS, B TOM YHCJIEC C TIOMOIIbIO 3JICKTPOHHBIX
CpPE/ICTB; YMEHUE IPUMEHSTh CBONCTBA FEOMETPUUCCKUX (DUTYP, CAMOCTOSITEIHHO
(dbopMynHpOBaTh OMNpPENCICHHUsST W3y4aeMbIX (Uryp, BBIIBUTATh THUIIOTE3BI O
CBOWMCTBAX W TPU3HAKAX TIECOMETPHUYECKHX (GUryp, OOOCHOBBIBATH HIIU
ONpOBEPraTh HMX; YMEHHE NPOBOJUTH KiIACCH(PUKALNIO (UTYp TO pa3IHYHBIM
pHU3HAKaM, BBITIOJHATH HEOOXO0MMbIE JOTIOJIHUTENbHBIE MIOCTPOCHHUS
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YMeHue onepupoBaTh NMOHATHSAMM: JBH)KEHUE B MPOCTPAHCTBE, NapauICIbHBIN
IIEPEHOC, CHMMETpPHUs Ha IUIOCKOCTM W B  IIPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue 1mo100us, nMogo0HbIe GUTyphl; YMEHUE paclio3HaBaTh PaBHBIE U
noJlo0HbIe (GUTypsl, B TOM 4HCIE€ B MpPHPOJE, HCKYCCTBE, AapXUTEKTYpE;
UCIIOJIb30BaTh I'€OMETPUYECKHE OTHOLIEHUS IpPH DPELIEHHWH 3a7ad; HaXOIUTh
reoMeTpUYecKre BEIMYMHBI (JUIMHA, YTOJI, TUIONaab, 00BEM) IPU pelIeHUH 3a1a4
U3 JIPYTUX Y4eOHBIX IMPEIMETOB M W3 pealbHON XHU3HH;, YMEHHE BBIUYHCIATH
reOMETPUYECKUE BEJIMYMHBI (JJIMHA, Vyroj, IUIOmAadb, O0BEM, IUIONIAJIb




MOBEPXHOCTH), HCHOJB3YS H3y4YCHHbIC (OPMYJIbl W METOJIbI, B TOM YHCIE:
IUIOIA/Ib TOBEPXHOCTH MUPAMHM/IBI, TIPU3MbI, KOHYCA, [IWJIMHIPA, UMb chepsl;
00BEM Ky0a, MPSMOYTOJILHOTO MapauIeIenuIie1a, TUPaMUIb], IPU3MbI, TUIAHAPA,
KOHYCa, [I1apa; yMEHHE HAXOUTh OTHOIICHUE 00bEMOB MOAOOHBIX (QUTYD
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YMeHne onepupoBaTh NOHATHAMHU: TPSMOYTOJIbHAS CHCTEMa KOOPAWHAT, BEKTOP,
KOOPAWHATHl TOYKH, KOOPJHMHATHI BEKTOpa, CyMMa BEKTOPOB, MPOU3BEACHUE
BEKTOpA Ha YHCIJIO, PA3JIOKCHHE BEKTOpa Mo 0asucy, CKaIsIpHOE MPOHU3BEICHUE,
BEKTOPHOE MPOM3BEACHUE, YroJl MEXIY BEKTOPaMH; YMEHHE HCIIOJIb30BaTh
BEKTOPHBIH M KOOPJMHATHBIA METOJ ISl PEHICHUS T€OMETPHUYECKUX 3ahad |
3aJa4 APYrux y4eOHBIX IPEIMETOB
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YMeHue BbIOMpaTh MOIXOANIANA METOJA JUIS PEIICHHS 3a7aud; MOHWMAaHUE
3HAYMMOCTH MATE€MaTHUKUA B U3YYCHHH TPHUPOIHBIX U OOIIECTBEHHBIX MPOIIECCOB
U SBIICHWI; YMEHHE pacllO3HaBaTh IMPOSBICHHE 3aKOHOB MAaTEMAaTHUKH B
HCKYCCTBE, YMEHHME IMPUBOJUTH MNPUMEPbl MATEMaTUYECKUX  OTKPBITHI
POCCHIICKOM U MUPOBOM MaTEMaTHYECKOW HAYKH




HEPEYEHD 2JIEMEHTOB COAEP/KAHUS, IPOBEPAEMbBIX HA EI'D I1O

MATEMATHKE
Kox ITpoBepsieMblii 3JIEMEHT COJAePKAHMS
1 Yucna v BIYKCICHUS
1.1 HarypanbsHble u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCEI
1.2 Panmonanenbie uncna. OOBIKHOBEHHBIC WM JICCATUYHBIC JPOOH, IPOICHTHI, OCSCKOHEYHBIE
TIEPUOANYECKHIE IPOOH
1.3 ApupmeTruecKknii KOpeHb HaTypalbHOH creneHu. J[eicTBus ¢ apupMETHIECKUMU KOPHIMH
HATypaJbHOW CTENEHU
14 Crenenb C 1esbIM nokasareneM. CTerneHb ¢ pallMOHAIbHBIM Moka3aTeneM. CBOMCTBa CTEICHU
15 CuHyc, KOCHHYC M TaHI€HC YHCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC, ApKTaHI'€HC
YICJIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JlecaTnaaple ¥ HATypaJIbHBIE JOTAPH(PMBI
1.7 HeiicTButenpHble 4uciaa. ApupMeTHdyecKHe Omnepanuud C JeHCTBUTENbHBIMH  YHCIIAMU.
[MpuGnmkEHHbIE BBIUYMCIICHUS, TpaBUJIa OKPYIJICHWS, TPUKUAKA W OIEHKA pe3yibTaTta
BBIUYHCIICHU I
1.8 [IpeoOpa3oBan¥e BEIpOKEHUH
1.9 KowmmnekcHele yncna
2 YpaBHEeHUs 1 HEpaBEHCTBA
2.1 [enble 1 ApoOHO-paIOHATbHBIE YPABHEHHUSI
2.2 HppanmonanbHble ypaBHEHHS
2.3 TpuronomeTpudeckue ypaBHEHUS
2.4 IToka3zarenpHbIe U TOTapu(OMHUUECCKIE YPABHEHUS
2.5 Ienpie 1 1poOHO-pAIIOHATEHBIE HEPABEHCTBA
2.6 HppanmonaibHple HEpaBEHCTBA
2.7 [Toka3zarenbHbIC U TOoTapu(DMHUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTteMbl 1 COBOKYMHOCTH YpaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEHHUsI, HEPAaBEHCTBA M CUCTEMBI C TTapaMeTpaMmu
2.11 Marpuiia CucTeMbl JIMHEHHBIX YpaBHEHUH. OnpeeanTeab MaTPUIIbI
3 OyHKIUU U TpaduKu
3.1 Oyukusa, crnocoObl 3amanus (yakuuu. ['paduk Gyakumn. BzanmHO oOparHBIe (YHKIUU.
Uérnple u Heu€THbIe pyHKuuU. [lepronuueckre GyHKIMN
3.2 OO6nacte ompezaeneHus W MHOXKecTBO 3HaueHMM (yHkumu. Hymu ¢ynxouu. IIpomexyrku
3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl U MHUHUMYMBI
¢bysakiun. Haubospliee 1 HauMeHbllee 3HaYeHne (PYHKIIMU Ha POMEKYTKE
3.3 CrenenHas (yHKIusS ¢ HaTypaJbHBIM U LIETbIM MoKazareieMm. EE cBoiicTBa U rpaduk.
CpoiicTBa u rpaduK KOpHs N-O CTENeHH
3.4 Tpuronomerpuyeckue GyHKINHU, X CBOMCTBA U rpaduku
3.5 ITokazaTenbHas u norapudmuyeckas QyHKINU, X CBOWCTBA U TpapUKH
3.6 Touku paspbiBa. AcuMnToTsl rpadukoB QyHkuuii. CBoiicTBa (YHKIMM, HEMpEepbIBHBIX Ha
OTpe3Ke
3.7 [TocnenoBaTeabHOCTH, CIOCOOBI 33JaHUs TIOCIIE0BATEIbHOCTEN
3.8 Apudmernueckas 1 reoMeTpudeckas nporpeccur. @opmyiia CI0KHBIX POLEHTOB
4 Hauana MaTeMaTH4ecKkoro aHaiamsa
4.1 [TpousBoanas ¢pyHkiuu. [Tpon3BoaHbIE HIEMEHTAPHBIX (HYHKIUI
4.2 [IpuMeneHre Npou3BOJHON K HCCIENOBAaHHIO (DYHKIMH Ha MOHOTOHHOCTh M IKCTPEMYMBI.




HaxoxaeHne HanOOIbIIero 1 HAMMEHBINET0 3HAYCHHS (PYHKIIUU HA OTPE3KE

4.3 ITepBooOpasnas. MaTerpan
S) MHOXeCTBa U JIOTUKA
5.1 MHo0xecTBO, ornepanuu HajJ MHOKecTBamMu. J{uarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTuCTHKA
6.1 OnucarenpHas CTaTUCTHUKA
6.2 BepositHoCTh
6.3 KombunaTopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe U TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena u MOBEpXHOCTH BpalleHUs
7.5 Koopannats! 1 BEKTOpPBI




