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HHOACHUTEJIBHAA 3AIIMCKA
HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hayana MaTeMaTHYECKOTO aHAJIM3a» SBJSETCS OJHUM M3 HauOoJiee 3HAYMMBIX B IIPO-
rpaMMe CTapiiei KO, TOCKOJBKY, C OJTHON CTOPOHBI, OH 00ECIIeYnBaeT HHCTPYMEHTAIBHYIO 0a3y JUIs U3y-
YEHUS BCEX €CTECTBEHHOHAYYHBIX KYPCOB, a C IPYTOil CTOPOHBI, POPMHUPYET JIOTHUECKOE U aOCTPAKTHOE MBIIII-
JICHUE yJallluXcs Ha yPOBHE, HEOOXOAUMOM JJIsi OCBOCHHSI HHPOPMATHKH, OOIIIECTBO3HAHUS, NUCTOPUH, CIIOBEC-
HOCTH M IPYTHX TUCHUILIMH. B pamkax JaHHOTO Kypca yJaliuecs OBJIaJIeBalOT YHUBEPCAIbHBIM SI3bIKOM COBpE-
MEHHOW HayKH, KOTOpast OpMyIHpyeT CBOU TOCTHUKCHHS B MaTeMaTHIeCKOU (hopMme.

Kypc anreOpbl 1 Hayan MaTeMaTHYeCKOro aHaIu3a 3aKIagbIBacT OCHOBY JUIsl YCIIEIITHOTO OBJIAJCHUS 3aKO-
HaMU (DU3HUKHU, XUMUHU, OMOJIOTHH, IOHUMAHKS OCHOBHBIX TCHJICHIUN Pa3BUTHUSI YKOHOMHUKH M OOIIECTBEHHOM
YKU3HHM, TTO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HC-
MOJIB30BATh WX ISl NalbHEHIero oopa3oBaHus U B MOBCEAHEBHOMW KHU3HU. B TOXe BpeMs oBiaieHue abCTpaKT-
HBIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKIIUSMU alreOpbl U MaTEMaTHYECKOTO aHAIN3a pa3BUBAET YMEHUE HaXo-
IUTHh 3aKOHOMEPHOCTH, 00OOCHOBBIBATh UCTUHHOCTD, JIOKA3bIBATh YTBEPXKACHHUS C TTOMOIIBIO MHAYKIIUU U pac-
CYXIaTh IeJyKTUBHO, HCIOJIb30BaTh 0000IIEHNE U KOHKPETU3aI1I0, a0CTparupoBaHue 1 aHAJIOTHI0, hopMHpyeT
KpEaTUBHOE U KPUTHUECKOE MBITIICHUE.

B xone uzyuenus kypca «Anredpa v Hadajza MaTeMaTUYECKOTO aHAINM3a» y4YalUecs MONy4aloT HOBBIM
OTIBIT PEIICHUS MPUKIIAIHBIX 33]1a4, CAMOCTOATEILHOTO TOCTPOCHUSI MATEMAaTHICCKUX MOJICIICH PEaTbHBIX CHTY-
aIuil, MHTEPIPETAMH MTOYUYEHHBIX PELICHU, 3HAKOMATCS ¢ IPUMEpaMHi MaTeMaTHUYEeCKUX 3aKOHOMEPHOCTEH B
MPHUPOJIC, HAyKe U UCKYCCTBE, C BBIAIOIIUMUCS MATEMATHYECKUMHU OTKPBITHSIMH B UX aBTOPAMH.

Kypc o6mnamaeT 3Ha4uTENbHBIM BOCIUTATEIbHBIM MMOTEHIINAIOM, KOTOPBIA peain3yercst KaKk uepes yueo-
HBI MaTepual, ClIoCOOCTBYIOIHA ()OPMUPOBAHUIO HAYIHOTO MUPOBO33PEHHUS, TaK U Yepe3 crienupuKy yaeOHOH
JEeSITeIbHOCTH, TPEOYIOLIEH MPOJOIKUTENFHON KOHIICHTPAIIMN BHUMAaHUS, CAMOCTOSITEIbHOCTH, aKKYPaTHOCTH
¥ OTBETCTBEHHOCTH 32 MOJIYYCHHBIH PE3yIIbTaT.

B ocHoBe Meroauku oOyueHUs anrebpe M HayalaM MaTeMaTHYEeCKOTO aHAIH3a JIGKUT AeATeIbHOCTHBIN
MPUHLIMI O0YyYEHUS.

B cTpykType kypca «Anrebpa u Havyala MaTeMaTUYECKOTO aHAIM3a» MOKHO BBIIEIUTDH CIEIYIOIINUE CO-
JepKaTeIIbHO-METOIMYECKHE JIMHUU: «HUCIa U BRIYHCICHU», «DYHKITUHN U rpaduKmny, «Y paBHEHUS U HEpaBEH-
cTBay, «Havana maTemaTnueckoro ananmsa», « MHOXKeCTBa U JIOTHKa». Bce OCHOBHBIE COIep:KaTeIbHO-METOTH-
YeCKHUE JIMHUY U3YYaloTCs Ha TMIPOTSHKEHUH JIBYX JIET O0OYUYCHHS B CTAPIICH MTKOJIC, ECTECTBEHHO JOTOIHSS IPYT
Jpyra ¥ MOCTENEHHO HACHIIAasICh HOBBIMH TEMaMU | pa3zeaMu. MOXHO C YBEPEHHOCTBIO CKa3aTh, YTO TaHHBIH
KypC SBJISETCSI MHTETPATUBHBIM, TIOCKOJIBKY O0OBEAMHSICT B ce0e co/IepKaHne HECKOJIBKIX MAaTEeMAaTHICCKIX JIAC-
[UIUTMH, TaKUX Kak anredpa, TPUTOHOMETPHS, MaTeMaTHUYECKU aHaIu3, TEOPUS MHOXKECTB, MaTeMaTHYeCKast
noruka u ap. [lo Mepe TOro, Kak y4amiuecs OBJIaJeBAOT BCE OojIee MMPOKUM MATEMAaTHICCKUM aIlapaToM, y
HUX TIOCJIEI0BATENbHO (DOPMUPYETCS U COBEPILIEHCTBYETCS YMEHUE CTPOUTH MAaTEMAaTUYECKYIO MOJIETh PealibHOM
CUTYaIluH, IPUMEHSITh 3HAHUS, TIOJTYICHHBIC PU M3YUCHUH Kypca, IS PEIICHUS CaMOCTOSITEIILHO CHOPMYITH-
POBaHHOW MaTeMAaTUYECKOH 3a/1auu, a 3aTeM WHTEPIIPETHPOBATH CBOU OTBET.

ConepxarenbHO-MeToIUYecKast TUHUS «UuCiia M BEIYHCICHUS» 3aBepInaeT GOPMUPOBAHNE HABBIKOB HC-
MOJIb30BaHUS JIEHCTBUTENBHBIX YHCElN, KOTOpOoe OBLJIO Ha4aTo B OCHOBHOM Ikoje. B crapiueii mkone ocoboe
BHUMaHUE ynemseTcs: (GOPMHUPOBAHUIO HABBIKOB PAIIMOHAIBHBIX BBIYUCIICHUH, BKIIFOUAIONUX B C€0s1 MCIOJIB30-
BaHWE PA3NUYHBIX (GOPM 3aIMCH YHCTIA, YMEHHE JIeNaTh MPUKUIKY, BBHIOIHATh MPUOTIKEHHBIC BHIYUCIICHHUS,
OIICHUBATh YUCIIOBBIC BEIPAKEHUS, padOTATh C MATEMATHYECKUMU KOHCTAaHTAMH. 3HAKOMBIE yJaIlluMCs MHOYXKE-
CTBa HATYPAIIbHBIX, LIEJIBIX, PAIIMOHATLHBIX U JIECTBUTEIHHBIX YUCEI JOTIOTHIFOTCS MHOKECTBOM KOMILIEKCHBIX
gricell. B KaKI0M M3 3TUX MHOXKECTB pacCMaTPHUBAIOTCS CBOMCTBEHHBIC eMy clienn(uuecKkre 3a1adu U orepa-
IIUU: ISJICHNE HalleJ0, OTIEpUPOBAHNE OCTATKaMH Ha MHOKECTBE IEJIBIX YHCEeN; 0COOBIe CBOMCTBA PAIIMOHATBHBIX
W UPPANMOHATBHBIX YUCEIT; apu(METHISCKUE OIepaIiy, a TaK)Ke U3BJICUCHUE KOPHS HATYypaJIbHON CTETICHH Ha
MHO’KECTBE KOMIUIEKCHBIX uncen. brarogaps mocienoBareTbHOMY paCIIMPEHUIO KPyTa UCIONB3YEMBIX YHCET U
3HAKOMCTBY C BO3MOXKHOCTSIMH UX MPUMEHEHHUS JJIs PEIICHUS Pa3INIHbIX 3a/1a4 (POPMUPYETCS MPEICTABIICHUE
0 €IMHCTBE MAaTEeMATHKU KaK HAYKU U €€ POJIM B IOCTPOCHUHU MOJIENIeH peaJbHOT0 MUPA; ITMPOKO UCIIOIB3YIOTCS
000011IeHIE U KOHKPETH3AITHS.



JIuHns «YpaBHEHUS U HEPABEHCTBA» PEATM3YETCs Ha MPOTSHKEHUU BCEr0 OOy4EHUs B CTapllell IIKOIE,
IIOCKOJIBKY B KaxJ10M paszzeie [Iporpammsl IpeaycMOTPEHO pelIeHHe COOTBETCTBYIOIMX 3a1a4d. B pesynbrare
y4daluecs: OBJIaJEBAOT Pa3IMYHBIMU METOJAMHU PEIICHUS PAlMOHAIBHBIX, HPPALMOHAIBHBIX, I0KA3aTEIbHBIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHHI, HEPABEHCTB M CUCTEM, a TAKXKE 3a/1a4, COACPIKAIIHX I1a-
pametpsbl. [loaydeHHbIE yMEHUS HIMPOKO MCIIOJIB3YIOTCS IPU MCCIEJOBAHUN (PYHKIUM C MOMOIIBIO IIPOU3BOI-
HOM, IPY PELICHUHU MPHUKIIAJHBIX 33724 U 33]]a4 Ha HaXOKICHWE HAaOOIbIINX ¥ HAUMEHBIINX 3HAYCHUN (DyHK-
uu. JlaHHas coaepxkaresbHas JMHUS BKIIOYAET B ce0s Takxke (popMUpOBaHNE YMEHUN BBIIOIHATH PACUETHI 110
dopmynam, npeodbpa3zoBaHUs PAMOHAIBHBIX, UPPALMOHATIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUM, a TaKKe
BBIP)XEHUI, COAEPIKAIUX CTENEHU U Jorapu@msl. biarogaps nzydeHutro anreOpanyeckoro MaTepuaia Ipouc-
XOIHUT JalbHEHIIee pa3BUTHE AITOPUTMUYECKOTO M aOCTPAaKTHOTO MBIIUICHHS ydamuxcs, (popMupyroTcs
HaBBIKM JIEAYKTUBHBIX PacCyXJIE€HUH, paboThl C CUMBOJIBHBIMHU (POPMAMHU, IPEJCTABICHUS 3aKOHOMEPHOCTEN U
3aBHCHUMOCTEH B BUJI€ PAaBEHCTB U HEPABEHCTB. Anredpa npeniaraet 3pGeKTUBHBIE HHCTPYMEHTHI 17151 PeILICHHS
IIPAKTUYECKUX U €CTECTBEHHOHAYYHBIX 33/a4, HAIVISIAHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK sA3bIKA HAYKH.

ConepxatenbHo-MeToandecKas TMHUSA «DyHKIMU U TpaUKI TECHO MEPeIUIeTaeTcs C APYTUMHU JIMHUSMH
Kypca, IOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T [TOCJIEJ0BATEIbHOCTD U3yUeHHs MaTepuaia. M3yueHue CTeneHHOH,
MOKa3aTeIbHOM, JTOTapu(PMUIECKON U TPUTOHOMETPHUECKUX (QYHKIIMH, UX CBOMCTB U IpaMKOB, NCIIOJIE30BaHHE
GyHKUMN 1715 peleHus 3a4a4 U3 IpYrux y4eOHbIX IPEIMETOB U PEeaIbHOM KU3HU TECHO CBSI3aHO KaK C MaTeMa-
TUYECKUM aHAJIU30M, TaK U C PELICHUEM YpaBHEHHMU U HepaBeHCTB. [Ipu 3ToM 0oJibllIO€ BHUMAHUE YAEIAETCS
(bopMHPOBAHHIO YMEHHUS BbIpaXaTh (hOpMyJaMH 3aBUCUMOCTH MEXJy pa3iMuHbIMU BEIMYMHAMH, UCCIIEI0BATh
MOJTy4YeHHbIE (YHKIINHU, CTPOUTH UX Tpaduku. Marepuan 3TOi conep)KaTeIbHON JTMHUN HalelIeH Ha Pa3BUTHE
YMEHUI U HaBBIKOB, [TO3BOJISIONIMX BbIPAXKaTh 3aBUCUMOCTH MEX]y BEIMUMHAMH B pa3IMyHOM (hopMme: aHAu-
TUYECKOM, rpadpuueckoil u cioBecHoU. Ero nzydenne cnocoO6CTByeT pa3BUTHIO aITOPUTMUYECKOTO MBIIIIEHUS,
CIOCOOHOCTH K 0000IIECHHUIO U KOHKPETH3alMH, UCII0JIb30BAaHUIO aHAJIOTUH.

CopepxarenpHas uHuA «Havana MaTeMaTH4eCKOrO aHAJIN3a) MO3BOJIAET CYLIECTBEHHO PACIIUPUTH KPYT
KaK MaTeMaTUYEeCKUX, TaK U IPUKJIAJHBIX 3a7a4, JOCTYIIHBIX HIKOJbHUKAM, TaK KaK Yy HUX MOSBIISETCS BO3MOXK-
HOCTB CTPOHUTH TPA(PUKH CIOKHBIX (PYHKIIUH, OTIPENIENIATH UX HAaHOOJbIINE U HANMEHBIIINE 3HAYCHUS, BBIYUCIIAT
wiomaan Guryp u o0bEMBI Tell, HAXOIUTh CKOPOCTH U YCKOPEHUs mporeccoB. [laHHas coaepxarenabHas JUHUS
OTKPBIBAET HOBbIE BO3MOKHOCTH ITOCTPOCHUSI MAaTEMAaTUYECKUX MOJIeNIeN pealIbHbIX CUTYallUH, T03BOJISIET HAaXO-
IUTh HaWIydlllee PELIEHUE B MPUKIATHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMHYECKHX, 3a7adax. 3HAKOMCTBO C
OCHOBaMH MaT€MaTHYECKOI0 aHaJIu3a CIOCOOCTBYET pa3BUTHIO a0CTPaKTHOrO, (POpMaIbHO-IOTHYECKOTO U Kpe-
aTUBHOTO MBIIIJICHUS, (POPMUPOBAHUIO YMEHUH PAaclo3HABATh MPOSBJICHUS 3aKOHOB MaTEMAaTUKU B HayKe, TeX-
HUKE U UCKYCCTBE. Y4Yallrecs y3HalOT O BbIAAIOIINXCS Pe3yJIbTaTaX, HOJyUYEeHHBIX B X0/I€ Pa3BUTHS MaTEeMAaTUKH
KaK HayKH, U 00 UX aBTOpax.

CopepxarenbHO-MeToIMYeCKas JIMHUA «MHOXKeCTBa U JJOTMKa» BKIIIOYAET B ce0s AIEMEHThI TEOPUU MHO-
KECTB M MATEMATUYECKOHN JIOTMKH. TeOopeTMKO-MHOKECTBEHHBIE IPEICTABICHMS MPOHU3BIBAIOT BECh KYpC
IIKOJIbHOM MaTeMaTUKU U IpeyiaraloT Hanbosee yHUBepcalbHbIN A3bIK, 00BEAUHSIONINN BCE pa3/ieibl MaTeMa-
THUKH U €€ NPUIOKEHUH, OHU CBA3BIBAIOT Pa3Hble MaTEMAaTHUUECKNUE AMCLMIINHBI U UX NPUIIOKEHUS B €IUHOE
uenoe. [Toaromy BaskHO JaTh BO3MOKHOCTb IIKOJIBHUKY TOHUMATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEH-
HOM MaTeMaTUKH U UCII0JIb30BaTh €T0 AJIs1 BBIPAKEHUS CBOMX MbICIIEN. [IpyriM BasKHBIM IPU3HAKOM MaTEMAaTUKH
KaK HayKH CJIeJTyeT IPU3HATh CBOMCTBEHHYIO €Il CTpOrocTb 00OCHOBAHMM U ClIEJJOBAaHUE OMPEEIEHHBIM ITPaBU-
JlaM TIOCTPOECHHMS JI0KA3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTaMH MaTeMaTHYECKOH JIOTHKH CITIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIIUICHUS YYaIIUXCs, II03BOJISET UM CTPOUTH CBOM PACCYXICHUS HA OCHOBE JIOTHUYECKHX MPaBUJI,
(dbopMHpyeT HABBIKM KPUTUUECKOTO MBIIUICHUS.

B kypce «Anrebpa u Hayajla MaTEMaTUYECKOT0 aHAIN3a» MPUCYTCTBYIOT OCHOBBI MAaT€MaTUYECKOTO MO-
JeTUPOBaHMs, KOTOPbIE IPU3BAHbI CIIOCOOCTBOBATH (POPMHUPOBAHUIO HABBIKOB IIOCTPOCHUS MOJIENEN peaTbHbIX
CUTYaluH, UCCIIEIOBaHMs ATUX MOJIENIel C MOMONIBIO amnmapara ajireOpsl 1 MaTeMaTHYEeCKOro aHalln3a, UHTep-
IIPETALNHU TOTYYEHHBIX PE3YyIbTaTOB. Takue 3ajaHusl BIJIETEHBI B KaXAbli U3 pa3aenoB [IporpaMMebl, TOCKOIBKY
BECh MaTepuaj Kypca IHUPOKO UCIOJIb3YEeTCs 7Sl pelIeHHs MPUKIAAHbIX 3a1ad. [Ipu perennn peabHbIX Mpak-
TUYECKUX 3a/1a4 yyalluecs: pa3BUBaIOT HAOIIOAATENbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, abCTparupo-
BaThCsl, UCIIOJIH30BATh AHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATH MpoodIieMy. JlesTenbHOCTh 110 (hOPMHUPOBAHHUIO
HAaBBIKOB PEIICHUS MPUKIATHBIX 33a]]a4 OpraHU3yeTcsl B poliecce U3yUYeHUs BCeX TeM Kypca «Anredpa 1 Havaja
MaTEMaTHYECKOTO aHAJIN3a».



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Cornacno yueOHoMy 1any B 10 —11 kmaccax u3yuyaercs yueOHbINH Kype «Anredpa U Havajga MaTeMaTH-
YEeCKOT'0 aHaJIM3a», KOTOPBIA BKIIIOYAET B ce0s CIeIyole OCHOBHBIE pa3/ieibl coaepkanus: «Uuciaa u BbIUuc-
JeHUs», «YpaBHEHUs U HepaBeHCTBay, «DyHKIUHU U rpadukmny, «Havana maremaTuueckoro aHaiuza», «MHO-
KECTBA U JIOTUKA».

B YueOHoM mtane Ha u3ydeHue yriayOonEeHHOTo Kypca anre0pbl 1 Hayall MaTeMaTudeckoro aHanmsa B 10—
11 xnaccax oTBOgUTCSA HE MeHee 4 y4eOHBIX YacOB B HEJIENIO B TEUEHUE KAXKOT0 rojja 00y4eHusi, BCEro 3a JiBa
royia o0y4yeHuss — He MeHee 280 ydeOHBIX 4acoB.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IPEIMETA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIU3A»

OcBoenne ydeOHOTrOo mpeamera «Anredpa ¥ Hadaima MaTEeMaTHYEeCKOTO aHAJIM3a» JOHKHO 00eCIeUnBaTh
JOCTHKEHHE Ha YPOBHE CPEIHEro o0Iiero oopa3oBaHus CICAYIOIUX JTUYHOCTHBIX, METAPEIMETHBIX U TIPEI-
METHBIX 00Pa30BaTEIbHBIX PE3YJIHTATOB:

JUUYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE PE3yJAbTATHl OCBOCHHS MPOrPaMMbl yueOHOTO mpeameTa «MaTteMaTukay XapakTepu3yrTCs:

I'pask1aHCKOE BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO TPAKIAHCKONW TO3HMIIMH OO0YYarOMIerocsl Kak aKTUBHOTO M OTBETCTBEHHOTO WICHA
pOCCUICKOTO 00IIECTBa, MPEACTABICHUEM O MATEMAaTHUYECKUX OCHOBAX (hYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYK-
TYp, SIBJICHUM, IPOLEAYp IPaKJaHCKOro o01ecTBa (BbIOOPHI, ONPOCHL U Mp.), YMEHUEM B3aUMOJEHCTBOBATH C
COLIMAJIbHBIMUA UHCTUTYTaMH B COOTBETCTBUU C X (PYHKIUSMHU U HA3HAUCHUEM.

IlaTpuoTHYECKOE BOCIIMTAHUE:

c(OPMHUPOBAHHOCTHIO POCCUNCKON IPAXKIAHCKON HIEHTUYHOCTH, YBAXKEHUS K MPOILIOMY U HACTOSIIEMY
POCCHUICKOM MaTeMaTUKH, [IECHHOCTHBIM OTHOIIEHUEM K JJOCTUKEHHUSIM POCCUICKUX MATEMATUKOB U POCCUICKON
MaTeMaTHYeCKOH IIKOJIbI, K UCTIOIB30BAHUIO ATHX JOCTH)KEHUN B APYTUX HayKax, TEXHOJOTHUSX, chepax IKOHO-
MHKH.

JIlyXOBHO-HPaBCTBEHHOE BOCITMTAHHE:

OCO3HAHUEM JTYXOBHBIX IIEHHOCTEH POCCUIMCKOTO Hapoja; cCPOpMUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HA-
HUS, STUYECKOTO MOBEICHHMS, CBSI3aHHOT'O C MPAKTUUYECKUM MPUMEHEHUEM TIOCTUKEHUN HAYKU U JIEATEIbHOCTHIO
y4€HOTr0; OCO3HAHHEM JIMYHOTO BKJIAJIa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIIEro.

OcTeTHYECKOE BOCITUTAHHUE:

ACTETUYECKUM OTHOILIEHHEM K MUPY, BKJIFOYAs 3CTETUKY MaTeMAaTHUYECKUX 3aKOHOMEPHOCTEN, OOBEKTOB,
3a/1a4, pelIeHU, PacCyKIECHUN; BOCOPUMMYNBOCTBIO K MATEMATHUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYC-
CTBa.

Pusznyeckoe BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHSI TPUMEHSATh MaTeMaTUUECKHE 3HAHUS B MHTEpecax 3J0pOBOro u Oe3omac-
HOTO 00pasa KHU3HU, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 3/I0POBBIO (3I0pPOBOE MUTAHKE, COATAHCUPOBAHHBIH
PEXKUM 3aHATUH U OTNIBIXA, PETYISIpHAS (PU3nUecKasi aKTUBHOCTB ); (DU3NIECKOTO COBEPIIIEHCTBOBAHMS TPH 3aHS-
TUSIX CTIOPTUBHO-03/I0POBUTENILHON JEATEIBHOCTBIO.

TpynoBoe BOCIIUTAHHE:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTU TPYAOIIO0MS; MHTEPECOM K pa3uyHbIM cepam mpodec-
CUOHAIBPHOMU JIESITEIbHOCTH, CBSI3aHHBIM C MATEMATHUKON U €€ MPUIIOKCHUSIMHU, YMEHUEM COBEPIIIAaTh OCO3HAHHBIN
BBIOOp Oyaymieil nmpodeccun U pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI; TOTOBHOCTBHIO U CIIOCOOHO-
CTBIO K MAaTEeMaTHYECKOMY 00pa30BaHHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUHU BCEH KU3HU; TOTOBHOCTHIO K aK-
TUBHOMY Y4YaCTHIO B PELLICHUH NMPAKTHYECKUX 33/1a4 MATEMAaTHUYE€CKOM HAMPaBIEHHOCTH.

OKOJIOTHYECKOE BOCIIMTAHHUE:

c(hOPMUPOBAHHOCTHIO DKOJOTUYECKOW KYIbTYpbI, MOHUMAHHEM BIUSHUS COIUATBHO-IKOHOMUYECKUX
MPOIIECCOB Ha COCTOSIHME TTPUPOTHON U COIMAIBHOM CPe/ibl, OCO3HAHUEM TIO0ATBHOTO XapaKTepa 3KOJIOTHYe-
CKHUX MMpo0JIeM; OpUeHTAIMel Ha TPUMEHEHNE MaTEeMaTHIECKIX 3HAHUHN JIJIsl pEIICHUS 33]1a4 B 00JIACTH OKpYKa-
IONIEH Cpepbl, INTAHUPOBAHUA MMOCTYIIKOB U OIEHKU UX BO3MOKHBIX MOCIEICTBUH ISl OKPYKAIOIIEH CPEJIbI.
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LleHHOCTH HAayYHOTO MMO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHHU S, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U 00-
IIECTBEHHOM MPAKTUKH, TOHUMaHUEM MaTeMaTUYECKO HayKu Kak c(epbl 4eTI0BEUECKOH 1eATeIbHOCTH, 3TAllOB
e€ pa3BUTHS ¥ 3HAYMMOCTH JJIs PA3BUTHS IMBUIN3AIMH; OBJIAJICHUEM SI3bIKOM MAaTEMaTHKH U MaTEMaTUIECKOU
KYJIbTYPOH KaK CpPEJCTBOM IO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBIISATH MPOSKTHYIO U UCCIIEI0BATENbCKYIO JIe-
SATETLHOCTh UHAUBUIYAJILHO U B TPYIIIIE.
METAINIPEAMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHble pe3yabTaThl OCBOSHUS IMPOTPaMMBI YIeOHOTO TIpeaMeTa «MareMaTrukay XapaKkTepusy-
I0TCSA OBJIAQJICHUEM VHUBEPCAIbHLIMU HO3ZHAGAMETbHBIMU OCUCMBUIMU, YHUBEPCAIbHBIMU KOMMYHUKAMUG-
HbIMU OelticmBUAMU, YHUBEPCATIbHLIMU PeZYIAMUGHBIMU OelCMBUSIMU.

1)Vuusepcanvuvie noznasamenwvnuie oeiticmsus, obecneuugarom gopmuposanue 6A308blX KOCHUMUBHBIX
npoyeccog ooyuarowuxcs (0ceoeHue Memooo8 NOZHAHUSL OKPYIHCAIOUe20 MUPA; NPUMEHEHUe T02UYeCKUX, Ucce-
008amenbCKUX onepayuli, ymeHut pabomamso ¢ uHpopmayuetr).

bazoBble Jiornueckre AeCTBHS:

® BBISIBJIATH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKH MATEMAaTUUECKUX 00bEKTOB, MOHSATHI, OTHOIIIE-
HUN MeX 1y NOHITUSIMH; OPMYIUPOBATH OINPeIeTICHHs] IOHATUIN; YCTAaHABIIMBATh CYIIECTBEHHBIN MPU3HAK Ki1ac-
cuUKany, OCHOBAHUS JIJISl O0OOIICHUS U CPABHEHHSI, KPUTEPUU TTPOBOJIUMOTO aHAIIN3A;

® BOCIPUHUMATH, POPMYITUPOBATH U MPe0oOPa30BBIBATH CYKICHUS: YTBEPAUTEIbHBIE U OTPHUIATEIbHBIC,
€IMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

® BBHUIBJSITH MAaTEMATHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W IMPOTUBOpEYHs B (akTax, JAHHBIX,
HAOIIOJICHUSAX U YTBEPKACHUSX; IPeIaraTh KPUTEPUH 7S BBISBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

& J1eJ1aTh BBIBOJIBI C UCITOJIb30BAHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX U WHIYKTHBHBIX YMO3AKITFOUCHUH,
YMO3aKIIOUEHUH 110 aHAJIOTUU;

® TPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUH (MpsSMbIe U OT IPOTHB-
HOTO0), BBICTPaUBaTh apryMEHTAIMIO, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPHL; 000CHOBBIBATH COOCTBEHHBIE CYXK-
JICHVSI ¥ BBIBOJIBI;

e BbEIOMpaTh CIOCOO pereHus yueOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIIEHUs, BEIOUpATh
HauboJee MOAXOAIIUI ¢ YIETOM CaMOCTOATEIBHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ncciie10BaTebCKUe JICUCTBHS:

® UCTOJB30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HaHUs; (OpPMYIHUpPOBATH BOMPOCHI,
bukcupymoIime IpoTUBOpeUre, MpodieMy, ycTaHaBIUBaTh HCKOMOE U JaHHOe, (OPMUPOBATH TUIIOTE3Y, apry-
MEHTHUPOBAThH CBOIO IMO3HIIUIO0, MHEHUE;

® MMPOBOJIUTH CAMOCTOSTENBHO CITTAHUPOBAHHBIN SKCTIEPUMEHT, UCCIIEJIOBAHKE TI0 YCTAaHOBIIEHUIO 0COOEH-
HOCTEW MaTeMaTH4eckoro o0bEKTa, IBIEHUS, IPOLIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEX 1y 00beKTaMH, SIBICHU-
SIMH, TIPOIIECCaMH;

® CaMOCTOSITENBHO (hOPMYITHPOBATh OOOOIIIEHHS U BHIBOJIBI IO PE3yNIbTaTaM MPOBEICHHOTO HAOIIOACHNUS,
WCCJICTIOBAHMS, OI[CHUBATH JIOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTaTOB, BBIBOJOB M 0000IICHUH;

® [IPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIABUTATDH MPEANONIOKECHHS O €T0 PA3BUTHU
B HOBBIX YCJIOBHSIX.

Pabota ¢ nuadopmanmeii:

® BBLIIBISITH Je(DUIIUTH HH(DOPMALIUH, JTAHHBIX, HEOOXOIUMBIX JJII OTBETA Ha BOMPOC U TSl PEIICHUs 3a-
Jauu;

e BEIOMpaATH MHPOPMAITUIO U3 UCTOYHHUKOB Pa3IMYHBIX THUIIOB, aHATM3UPOBATH, CHCTEMATU3HPOBATh M WH-
TEePIPETUPOBATH HHPOPMAITUIO PA3THYHBIX BUIOB U (hOPM IIPEICTABICHHUS,

® CTPYKTYypUpOBaTh WH(MOPMAIIMIO, TIPEICTABIATH €€ B PA3IMUHBIX (opMax, WILTIOCTPUPOBATH rpadude-
CKU;

® OIICHMBATH HAJEKHOCTH HH(POPMAIIHH IT0 CAMOCTOSTEIHLHO CHOPMYITHPOBAHHBIM KPUTCPHSIM.

2) Vnusepcanvnvle KOMMyHUKamugHbvle Oeticmsus, 06ecneuusarom c@hopmMuposanHoCms COYUAIbHbIX
HABbIKO8 00YUAIOUWUXCAL.

OoOmenue:



® BOCHPHHUMATH B (HOPMYIUPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBUSAMH U IEJISIMH OOIICHHUSI; SICHO,
TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO X0y
pelieHus 3aj1a4yu, KOMMEHTHUPOBATh MOJIYUCHHBIN PE3yJIbTaT;

® B X0J1¢ 00CYXJICHUS 33J1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI, MMPOOJIEMbI, pPelIaeMon 3a-
JlauM, BHICKA3bIBATh UJICU, HALIEJICHHBIC HA TTOUCK PEIICHMS; COTIOCTABIIATh CBOU CYXIACHUS C CYKJICHUSIMU APY-
TUX YYaCTHUKOB JHayiora, OOHapy>KMBaTh Pa3IMIUe U CXOACTBO MO3UIIMIA; B KOPPEKTHOH hopme popmynupoBath
pa3HorIacusi, CBOM BO3PAKEHHUS;

® MPEJCTABIIATh PE3yJIbTaThl PEUICHUS 3aa91, SKCIIEPUMEHTA, UCCIICIOBAHUS, MIPOEKTA; CAMOCTOSATEIHLHO
BBIOMPATh (POpPMAT BBHICTYIUICHHS C YIETOM 3a/1a4 MPE3CHTAIIMN K OCOOCHHOCTEH ayIUTOPHUH.

CoTpyIHUYECTBO:

® [IOHMMAaTh M UCIIOJIh30BATh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYAIbHOW PaObOTHI MPU PEIICHUN y4ueo-
HBIX 33J1a4; IPUHUMATh 11€JTb COBMECTHOM JIEATEILHOCTH, IJIAHUPOBATh OPTaHU3AIIUI0 COBMECTHOM paboThI, pac-
MIpeeIsTh BUIBI paboT, JOTOBAPUBATHCS, 00CYKAATH MPOIIECC U PE3YNIbTaT PabOThL; 0000IIaTh MHEHHS HECKOIIb-
KHX JIIOJICH;

® y4acTBOBATh B TPYIIIOBBIX opMax paboThl (00CYKIEHUSI, 0OOMCH MHEHUSIMH, «MO3TOBBIC IITYPMBD) U
T.I1.); BBITIOJIHSATH CBOIO YaCTh PabOThI U KOOPJAUHUPOBATH CBOM JCHCTBHUS C IPYTUMH WICHAMH KOMAH/Ibl; OLICHH-
BaTh KQ4E€CTBO CBOETO BKJIAJIa B OOIIHI MPOAYKT 110 KpUTEPHSIM, CHOPMYIMPOBAHHBIM YUaCTHUKAMU B3aUMO/1CH-
CTBUSL.

3) Vuueepcanvhvie pecyismughble Oelicmsust, 00ecneuusarom Gopmuposanue cCMvlCi08blX YCMAHOBOK U

IHCUSHEHHBIX HABLIKOE TUYHOCIU.

CaMoopranm3anus:

® COCTaBJIATH IUIAH, aJITOPUTM PELICHUS 33/1a4H, BEIOMpATh CIOCO0 pelIeHHs ¢ y4ETOM MMEIOIIUXCS pe-
CYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C y4ETOM HO-
BO HH(pOpMAIHH.

CaMOKOHTPOJIb:

® BJIQ/ICTh HaBBIKAMU IMO3HABATEIHHON pedIeKCUM KaK OCO3HAHUSI COBEPIIAEMBIX JICUCTBUI U MBICIIATEIh-
HBIX TMPOIIECCOB, UX PE3YJIbTATOB; BIAJACTh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIecca U pe3yibTaTa
pelleHrs MaTeMaTHUeCKOH 3a1auu;

® TIPEIBUJIETH TPYIHOCTH, KOTOPHIC MOTYT BOSHHKHYTh IIPH PEIICHUH 33]]a4i, BHOCHTH KOPPEKTHUBHI B Jic-
SITEIbBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, JAHHBIX, HAMJICHHBIX OMMUOOK, BBISIBIEHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBHE Pe3yNbTaTa LEIH U YCIOBUIM, OOBSICHATH MPUUMUHBI JOCTUKEHHS UM HEHO-
CTHKEHUS PE3YJIbTATOB JEATEILHOCTH, HAXOAUTH OITUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIBTATBI

10 xaacc
Yuciia 1 BLIYUCICHUSA

L4 CBO60I[HO OIICpHUPOBATH MOHATUAMU: PAIUOHAIIBHOC YHUCJIO, OccKkOHEUHas nepuoanvCCKas I[p06b, npo-
LHEHTHI; UPPATUOHAIBHOC YHCJIO;, MHOXKCCTBA PAllMOHAJIBHBIX U )ICI\/'ICTBI/ITCJ'II)HI)IX YuCceii; MOOYJb )16171-
CTBUTCJIBHOI'O YKCJIA.

e [lpumeHsTs IpoOW M MPOIEHTHI JJIA PEIICHUs MPUKIAIHBIX 3a/a4d U3 Pa3IMYHbIX OTpacie 3HaHUM U
peanbHOM KU3HHU.

o [IpumeHsaTh NpUOMMKEHHBIC BBHIYUCIICHHUS, IPABUIIA OKPYTIICHUS, IPUKUAKY U OIICHKY PE3yJIbTaTa BbI-
YHUCIICHUH.

e (CB00OMHO OTEpUPOBATH MOHATHEM: CTEIMEHB C IIEJTBIM ITOKA3aTEIeM; UCTIOIB30BaTh MOAXOAIIYI0 hOpMy

3alMCH IEVUCTBUTEIIBHBIX YUCEN JJIsl PEIICHUS MPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHbIX.

CB00OIHO ONIEpUPOBATH MOHATHEM: apU(PMETHIECKII KOPEHb HATypaIbHOW CTETICHH.

CB00OHO ONIEpUPOBATH MOHATHEM: CTENEHB C PAI[MOHATHLHBIM MTOKA3aTEIIEM.

CB0OOHO ONIEpUPOBATH MOHATHIMHU: JIOTApU(PM YKCIA; TECATUIHBIC H HATYypPAIbHBIE IOTapU(MBI.

CB00OOIHO OMIEpUPOBATH MOHATUSIMH: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC YMCJIIOBOTO apTyMEHTA.
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OnepupoBarh NOHATHSAMH: APKCUHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOIO apryMeHTa.

YPaBHeHI/Iﬂ N HEPABCHCTBaA

CBoOOaHO OmMepUpOBaTh MOHATHSAMU: TOXK/IECTBO, YpaBHEHHE, HEPABECHCTBO, PABHOCHIIHBHBIC YPABHCHUS
Y YpaBHEHUS-CIIC/ICTBHS; PAaBHOCHJIbHBIC HEPABEHCTBA.

[TpuMeHSITh pa3IMYHbIC METOBI PEIICHHS PAIIMOHAIBHBIX U IPOOHO-PAIIMOHAIBHBIX YPaBHEHUH; PUMe-
HATb METO]] UHTEPBAJIOB JIJIsl PEILICHUSI HEPABEHCTB.

CBoOOAHO OmEepHpOBaTh MOHATUSMU: MHOTOUYIEH OT OJHOM NMEPEMEHHOM; MHOTOUIEH C IEIBIMU KOA (-
(bunmMeHTaMu, KOPHU MHOTOWICHA; TPUMEHSTS JIeJICHHE MHOTOYJICHA Ha MHOTOYWIEH C OCTaTKOM, TEOPEMY
be3y u Teopemy Buera aiis pemienus 3anad.

CB00OOHO OTepUpPOBATh MOHIATHAMU: CHCTEMAa JIMHEWHBIX YPaBHEHUH, MaTPHUIIA, ONIPEACIIUTEI> MAaTPUIIBI
2 X 2 ¥ €ro reOMEeTPUYECKHI CMBICI; UCIIOIB30BATh CBOMCTBA ONMPENEIUTEIIS 2 X 2 1Sl BBIYUCIICHUS €TI0
3HAUYEHMS], MPUMEHSTH ONPEACIUTEIIN JIJIsl PEIICHUs] CUCTEMbI TUHEHHBIX YPaBHEHUI; MOJICIUPOBATH pe-
aJIbHBIE CUTYAIlMH C MTOMOIMIbIO CUCTEMBbI JINHEHHBIX YpaBHEHHI, UCCIIEI0BATh MOCTPOSHHBIE MOJICIH C
MTOMOIIIBIO MATPHIL M OTIPEACIIUTENCH, MHTEPIPETUPOBATH MOJYYCHHBINA PE3YIIbTAT.

Hcrnonbs30BaTh CBOMCTBA IEUCTBUI C KOPHIMH JIJIsI TPpeoOpa30BaHMsI BBIPAKEHU.

BrinonasaTe npeodpa3zoBaHus YUCIOBBIX BBIPAKEHUH, COAEPKAIIUX CTETICHU C PAIMOHAIIBHBIM TTOKa3a-
TEJICM.

Hcrnonw30BaTh cBOMCTBa JIorapu(PMOB Jij1s1 TpeoOpa30BaHUsl JIOTapU(PMUIECKUX BBIPAKEHUH.

CB00OIHO onepupoBaTh MOHATUSAMU: UppallOHANbHbBIC, TOKa3aTeNbHbIE U JorapupMuueckue ypaBHe-
HUSL; HAXOJIUTh UX PELICHHS C TOMOIILI0 PABHOCUIIBHBIX [IEPEX0/I0B UITH OCYIIECTBIISIS IPOBEPKY KOPHEH.
[TpuMeHSITh OCHOBHBIE TPUTOHOMETPUYECKHE (DOPMYITBI ISl IpeoOpa30BaHUsI TPUTOHOMETPHUICCKUX BbI-
paXEHUMN.

CB00OHO OMEepUpPOBaTh MOHATHEM: TPUTOHOMETPUUECKOE ypaBHEHHUE; IPUMEHATh HE0OOX0auMBbIe (Hop-
MYyJIbl JJ1S1 pEUIEHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX YPABHEHUH.

MopenupoBaTh peajgbHbIe CUTYallMH Ha SI3bIKE alreOpbl, COCTABIIATH BHIPAKEHMS, YpaBHEHUS, HEPABEH-
CTBa MO yCIOBHIO 3aJ]aui, UCCIEA0BATh MOCTPOCHHBIE MOJIENU C HCIIOIb30BAaHUEM alllapara aireopshl.

DyHKIUH U TPadUKH

CB000/1HO OnepupoBaTh MOHATHAMM: (PYHKIHS, CIIOCOOBI 3a1aHus (YHKIIUU; B3aUMHO 0OpaTHbIe (PyHK-
LU, KOMITO3UIMS (PYHKLUH; rpaduK (YHKIMH; BBITOJHATh dJIEMEHTapHbIe MpeoOpa3oBaHus IpaprKoB
GyHKIUI.

CB00O/IHO ONEpUPOBATH MOHATUSAMU: 00JACTh OMpEAETIeHHUs M MHOXECTBO 3HAUYE€HUM (yHKIMHU, HYIH
(GYHKINHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

CB00OHO OnEepUpPOBaTh MOHATUAMU: YETHBIE U HEUETHBIE (PYHKIMH, IEPUOINIECKUE (PYHKIMH, IPOME-
KYTKH MOHOTOHHOCTH (DYHKITHH, MAKCHMYMBI I MUHIMYMBI (DYHKITH, HANOOJIbIlIee U HANMEHbIIIEe 3Ha-
YeHHe (QYHKLIUHU Ha IPOMEXKYTKE.

CB00OIHO OTIEepUPOBATh OHATHAMHE: CTENIEHHAsT (DYHKIHSI C HATYPAIBHBIM M IIEJIBIM TIOKa3aTeneM, rpa-
¢uK creneHHON (QYHKIMH C HATYpaJlbHBIM W IIEJIBIM IOKa3aTelieM; rpadUK KOPHS n-OH CTENEeHH Kak
(GyHKIMN 0OpaTHOM CTENEHH ¢ HATYpaJIbHBIM MTOKA3aTeIeM.

OmnepupoBath MOHATHIMU: THHEHHAs, KBaApaTHIHAs ¥ APOOHO-JIMHEHHAST (DYHKITNH; BBITOTHATH dJIEMEH-
TapHOE MCCIIEAOBAHNE U TIOCTPOEHHE MX TPA(UKOB.

CB000/1HO OMEpUPOBATh MOHATHIMMU: TIOKa3aTelbHas U Jorapudmuyeckast QyHKIMH, UX CBOMCTBA U Ipa-
(buKy; UCTIONIB30BaTh UX I'paUKU JJIS pEIIeHUs] ypaBHEHHH.

CB00OHO OTIEepUPOBATH OHATHSIME: TPUTOHOMETPHUYIECKAsT OKPYKHOCTB, OTIPE/IEIICHNE TPUTOHOMETPH-
YeCKUX (YHKIUH YUCIOBOTO apryMeHTa.

Hcnonp3oBate rpadmkn GyHKIUIA A5 MCCIIEIOBAHUS TIPOIIECCOB M 3aBUCUMOCTEH TPU PEIICHUH 3a/1a4
U3 IPYTUX YU9eOHBIX MPEIMETOB U PEANbHON KU3HU; BBIpaXXaTh (POPMYIaMH 3aBUCUMOCTH MEKIY BEJIH-
YHHAMHU.

Havyajna MmaTeMaTH4YeCKOIo aHAJIM3a



CB00OOHO ONEpUpOBaTh MOHATUSAMH: apu(MeTHUYecKass U IeOMETpHUYecKas Imporpeccus, OECKOHEYHO
yOBbIBaroIasi reOMeTpUYecKas NPOrpeccHsi; TMHEHHBIA U 3KCIIOHEHIMAIBHBINA POCT, (hopMyJia CI0KHBIX
MPOIIEHTOB; UIMETh MPECTABJICHNUE O KOHCTAHTE e.

Mcnonb30BaTh NpOrpeccuu Ui pellieHHs peaibHbIX 3a7a4 MPUKIAJHOIO XapaKkTepa.

CB0OOJHO OnepUpOBaTh MOHATHSIMU: MOCIEIOBATEIBHOCTD, CIIOCOOBI 331aHHsI IIOCIEI0BATEILHOCTEH,
MOHOTOHHBIE U OTPaHHYEHHBIE [TOCIIEI0BATEIBHOCTH; TOHUMATh OCHOBBI 3aPOKACHUS MATEMaTHYECKOTO
aHaJIM3a KaK aHajau3a OECKOHEYHO MaJbIX.

CB00OOHO OmepupoBaTh MOHATUSAMHU: HENpPEpBHIBHBIE (YHKIMH; TOYKM paspbiBa rpaduxa (QyHKIUM;
aCHMIITOTHI rpaduka GyHKINH.

CB000HO omepupoBaTh MOHATHEM: (DYHKIIMS, HENIPEphIBHAsA Ha OTPE3Ke; NIPUMEHITh CBOMCTBA HEIIpe-
PBIBHBIX (DYHKLUH JUIs peLeHus 3ajad.

CB000IHO OnIepUpPOBATh MOHATUSIME: TIEPBasi U BTOpasi MPOU3BOAHbIE (DYHKINH, KacaTeIbHast K rpaduKy
GbyHKIMU.

BbruuciiaTe Npou3BoIHbIE CYMMBI, IPOM3BEACHNUS, YACTHOTO M KOMIIO3UIIMHU ABYX (DyHKIMIL; 3HATH IIpO-
U3BOJIHBIE AIEMEHTAPHBIX (DYHKIIHH.

Hcnonb30BaTh reoMeTpUYECKUi U PU3NYECKUI CMBICI TPOU3BOIHOM JUIsl pEIICHUs 3a/1a4.

MHo:xecTBa M JIOTHKA

CBO60,I[HO OIICPHUPOBATH INOHATUAMU: MHOXKCCTBO, OIICpAllMX HaJl MHOKXCCTBAMMU.

Hcnonb3oBath TeopeTI/IKO—MHO)KCCTBeHHHﬁ alrapar i OolrMcCaHus PCaJIbHBIX IIPOLECCOB H HBHGHHﬁ,
IIpU pCHICHUHN 3a4a4 U3 JPpYTrux y‘le6HI>IX npeaAMCTOB.

CBO6OIIHO ONCpHUPOBATH HOHATUAMM: OIIPCACIICHUEC, TCOPEMA, YPABHCHHUC-CIICACTBUC, CBOMCTBO MaTeMa-
THUYCCKOI'O O6’I)CKTa, A0Ka3aTeJIbCTBO, PABHOCUJIBHBIC YPABHCHUA U HCPABCHCTBA.

11 xkiace
‘Incna MU BBIYUCJICHUA

CB000/IHO ONEpPHPOBATH MOHATUAMU: HATYypaJIbHOE M IEJI0€ YHCII0, MHOXKECTBA HATypalbHBIX U LIEJbIX
4HCell; UCII0Ib30BaTh NMpU3HaKy Aeaumocty nensix yucen, HOJ[ u HOK natypaneHbIX uncen nms penie-
HUS 337a4, IPUMEHATh AITOpUTM EBKIMaa.

CB000/1HO OonepupoBaTh MOHIATHEM OCTaTKa 110 MOAYJIIO; 3alIUChIBATh HATypallbHbIE YKCIIa B pa3IMYHBIX
MTO3UIMOHHBIX CUCTEMaX CYUCIICHMUS.

CB000/1HO OIIEpPUPOBATH MOHATHAMH: KOMIUIEKCHOE YUCIIO M MHO>KECTBO KOMIUIEKCHBIX YHCEN; IPeACTaB-
JSTh KOMIUIEKCHBIE YHCIIa B alredpanyeckoi U TpPUrOHOMETpUYecKoi popme, BBIIOIHATH apupMeTHye-
CKHE OTlepali ¢ HUMHU U U300pakaTh Ha KOOPJAWHATHOM MJIOCKOCTH.

YpaBHeHHd U HEPABEHCTBA

CB000OIHO OnepupoBaTh NOHATUAMU: UPPALIMOHAIBHBIE, I0KA3aTebHbIE U JIOTapU(PMUUECKHE HEPABEH-
CTBA; HAXOJWUTh UX PEIICHHS C IOMOUIBIO PABHOCUIIBHBIX IIEPEXO/IOB.

OcymiecTBiATh 0TOOP KOPHEN NPH pelIeHUN TPUTOHOMETPUYECKOTO YPaBHEHHU .

CB000/1HO OMEpUPOBATh NOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO; IPUMEHATh HE00X0AUMBbIe (op-
MYJIBL [T PELIEHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB.

CB00OIHO OmeprpOBaTh MOHITUSIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHHMH M HEPaBEHCTB; PABHOCHIIb-
HBIE CUCTEMBI U CHUCTEMBI-CIEACTBUS; HAXOAUTh PEIICHUS CHCTEMBl U COBOKYITHOCTEHW pallMOHAIbHBIX,
UppaloHaIbHBIX, TOKA3aTEIbHbIX U JIOTapU(PMUUECKUX YPaBHEHUN 1 HEPABEHCTB.

Pemarp panmonansHble, HppalMOHAIbHBIE, TOKA3aTEIbHbBIE, JIOTAPU(PMUIECKUE U TPUTOHOMETPHUYECKHE
YpaBHEHUs U HEPABEHCTBA, COAEPIKALME MOLYIIN U TApaMETPHI.

[TpumensTh rpaduyeckre METObl AJIs pellleHUs] YpaBHEHHH U HEPaBEHCTB, a TaKXKe 3a/1au C rapaMer-
pamu.

MopenupoBaTh pealbHble CUTYAI[H Ha SI3bIKE ajareOphl, COCTABIATh BHIPAKEHHSI, YpaBHEHU, HEPABEH-
CTBa U UX CHUCTEMBI 110 YCIOBHIO 3aJa4M, UCCIIEN0BATH IIOCTPOSCHHBIE MOJEIIN C UCIIOJIb30BAHUEM allla-
parta anreOpbl, HHTEPIPETUPOBATDH MOJYYCHHBIH Pe3yiIbTaT.

DOyHKUUM U rpaduku



e Crpouth rpaduku KOMIIO3HUITMH (PYHKITUH C TOMOIIBIO JIEMEHTAPHOTO MCCIICIOBAHMS U CBOMCTB KOMIIO-
3UIUU IBYX () YHKIIHA.

e CTpouTh reoMeTprueCKre 00pa3bl YpaBHCHHI U HEPABEHCTB HA KOOPAMHATHOM IIOCKOCTH.

e (CB00OJHO OMEPHUPOBATH MOHATUAMHU: TPaUKH TPUTOHOMETPUUCCKUX () YHKITUHA.

e [lpumeHsATH QYHKIHMH 711 MOJACITUPOBAHUS U UCCIICIOBAHMSI PeabHBIX MPOIIECCOB.

Hauyaja MaTeMaTH4YeCKOI0 aHAJIN3a

e lcmosnb30BaTh MPOU3BOIHYIO JUISl HCCIEAOBaHUS (DYHKIIUU HA MOHOTOHHOCTB ¥ 3KCTPEMYMBI.

e Haxonuts HanboubIiee 1 HAMMEHbIIIee 3HAUCHUS (YHKITUN HETIPEPHIBHOM HA OTPE3KE.

e licnonb30BaTh MPOU3BOIHYIO JUIsl HAXOXK/ICHUS HAWTYUILIETO PEIICHUS B IPUKIAAHBIX, B TOM YUCIE CO-
[IUATHHO-D)KOHOMUYECKUX, 3a/1a4aX, JUIsl ONPEICTICHUS CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHoro (Gop-
MYJION WU TpaduKOM.

e (CB000MHO ONEPHPOBATH MOHATUSIMU: TIEPBOOOpa3Hasi, ONpeIeIEHHBIA HHTETPall; HAXOAUTh IEPBOOOpa3-
HBIE 3JIEMEHTAPHBIX (PYHKIUH U BBIYUCIATH HHTETpall 1o ¢popmyse Herorona—JleliOHuna.

e HaxomuTs muromaay miockux Guryp u 00bEMBI TEIl C TOMOIIBIO HHTErpaJa.

e lMeTh peaCTaBICHUE O MATEMATHYECKOM MOJICIIMPOBAHHUH Ha TIPUMEPE COCTABIICHUS T PepeHIINATb-
HBIX YPaBHEHUM.

e Pemare npuKIagHBIC 33Ja4d, B TOM YHCJIE COIMAIBHO-3KOHOMHUYECKOTO U (PU3MUECKOro Xapakrepa,
CpelICTBaMHU MaTEMaTHYECKOTO aHaIN3a.

COJAEP/KAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHUA)

10 knace
Yuciia 1 BbIYUCICHUA

Parnmonanbhelie uyncia. OObIKHOBEHHBIE U AECATUYHBIE IPOOH, MPOLIEHTHI, OECKOHEUHbIE IEPUOIUUECKUE
npo6u. [Ipumenenne qpodeli 1 POIECHTOB IS PEIICHUS TPUKIIATHBIX 3a7a4 U3 PA3IMYHBIX OTpaciieit 3HaHUH U
peanbHON KU3HU.

JlelicTBuTEnbHBIE Uncia. PaliioHanbHble U MppallMOHANbHbBIE YKcia. Apu(MeTHUECKHUEe ONEepalluy C AeH-
CTBUTEJIBbHBIMM YHCIaMU. MoOlyJb IEHCTBUTENBHOTO YKcia U ero cBoicTBa. [IpubnnxEHHbIe BEIYUCIEHMS, TIpa-
BWJIa OKPYTJIEHUS, IPUKUKA U OLIEHKA pe3yJbTaTa BEIYACICHUMN.

Crenens ¢ nensiM nokazateneM. bunom HetoTona. Mcnonb3oBanue noaxozsiiet popmsl 3anMcH AeHCTBU-
TEJIBbHBIX YMCEJ JUI PEIIEHUS IPAKTUYECKUX 3a7a4 U MPEICTABICHUS JaHHbIX.

ApudmeTrueckuil KOpeHb HaTypalbHOW CTENIEHH U €r0 CBOMCTBA.

Crenens ¢ palMOHaIbHBIM IIOKA3aTENIEM U €€ CBOWCTBA; CTENEHD C JEHCTBUTEIBHBIM I10Ka3aTEIIEM.

Jlorapudm ymncna. CoiicTBa sorapudma. /leciTuuHble U HaTypaJIbHbIE JIOTapU(PMBI.

CuHyc, KOCHHYC, TAHT€HC, KOTAHT'€HC YMCIIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC M apKTaHI€HC YHC-
JIOBOTO apryMEHTa.

YpaBHeHHd U HEPABEHCTBA

ToxnaecTBa 1 ToKJeCTBEHHbIE TPe0Opa3oBaHus. Y paBHEHUE, KOPEHb ypaBHEHUS. PaBHOCUIIbHBIE ypaBHE-
HUs U YpaBHEHUSA-CIEeACTBUA. HepaBeHCTBO, pellleHne HEPaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHNUS LIEeNbIX U APOOHO-PAIIMOHATIFHBIX YPaBHEHUN U HEPABEHCTB. MHOTOWJIEHBI OT
OJIHOM IepeMEeHHOMN. JlelleHne MHOro4JIeHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema be3dy. MHOrousieHs! ¢ nensMu
koa¢ppunuentamu. Teopema Buera.

[IpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUHN, COAEPIKAIINX CTENICHU U KOPHH.

HppaumnonansHsle ypaBHeHHs. OCHOBHBIE METO/bI PEIICHNS UPPALMOHAIBHBIX YPABHEHMUII.

IlokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHM.

[IpeoOpa3oBaHue BbIpaXeHH, coepKaluX Jorapu@mel.

Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METO/IBI pEIIEHUs JIOrapu(MUUECKUX YPABHEHHH.

OcHoBHble TpUroHoMerpuueckue popmysnsl. [Ipeodpa3oBanne TPUTOHOMETPUUECKHUX BbIpaskeHUM. Pere-
HUE TPUTOHOMETPUUECKUX YPABHEHUM.

Pemenue cucreM JIMHEHHBIX ypaBHEHUH. MaTpuila CUCTEMbI JTUHEUHBIX YpaBHEHUU. OnipeaenuTens Mart-
PHIBI 2X2, €r0 FTEOMETPUUECKUN CMBICII U CBOMCTBA; BEIYMCIIEHNE €0 3HAUEHMSI, IPUMEHEHUE ONPEAETUTENS IS



pEIIEHNs CUCTEMBI JINHEHHBIX YpaBHEHUN. Penienne npukina HeIX 3a1a4 ¢ IOMOIIBIO CUCTEMBI JINHEHHBIX ypaB-
HeHuil. MccnenoBanre NOCTPOCHHON MOJENH C MOMOILBIO MATPHUIL] U ONPEIEIIUTENCH.

ITocTpoeHne MaTeEMaTHYECKUX MOJEIIEH pealbHON CUTYalluy C TOMOLIbIO0 YPaBHEHUM U HEpaBeHCTB. 1Ipu-
MEHEHHUE YPAaBHEHUI U HEPABEHCTB K PEIICHUIO MaTEMaTUUECKUX 3aj1ay U 3aad U3 pa3IMuHbIX o0lacTell HayKu
Y peaJbHOU KU3HU.

DOYyHKUMH U TPAaPUKHU

dyHKIUA, crmocooOsl 3ananus GyHKkuun. B3anmao oOpatneie Gynknuu. Kommnosunus ¢yakiuid. ['padux
¢byHKIMU. DIeMeHTapHbIe Tpeodpa3zoBaHus TPaPUKOB ()yHKITHIA.

OO6nacte onpezneneHus U MHOXKECTBO 3HaueHUH GpyHkuuu. Hymn @ynxmuu. [IpoMexxyTku 3HaKOIOCTOSH-
crBa. YétHble 1 HeuéTHbIe QyHKIMH. [lepuoanyeckue pynkmuu. [IpoMexyTKu MOHOTOHHOCTH (DyHKIIMU. Mak-
CUMYMbI 1 MUHUMYMBI (pyHKIIMU. Hanbombiiee 1 HauMeHblee 3Ha4eHn sl (PYHKIIMK Ha IPOMEXKYTKE.

JIuneitHast, KBafipaTHUHAas U IpOOHO-TIMHEHHAs PYHKIMHU. DJIEMEHTapHOE UCCIEIOBAHNE U TIOCTPOCHUE UX
rpaduKoB.

Crenennast GyHKIHUS C HATYpaJbHBIM U LIEbIM 1oka3ateneM. E€ coiicTa u rpaduk. CBoiicTBa u rpadux
KOpHS n-0Oi CTENeHHU KaK (YHKIUU 0OpaTHOH CTENEeHU C HaTypalbHbIM IIOKA3aTENIEM.

[TokazarenbHast 1 torapudmudeckas GyHKINHU, UX CBOKCTBA U Tpaduku. Mcrnonb3oBanue rpagukoB GyHK-
LUH 171 peLIEHUs] YPaBHEHU.

Tpuronomerpuieckas OKpYKHOCTb, OIIPEIeNICHIE TPUTOHOMETPUIECKUAX (DYHKIIMH YUCIOBOTO apTyMEHTAa.

@DyHKIMOHAIbHBIE 3aBUCUMOCTH B peaIbHBIX MpolLieccax U sABIEeHUAX. I papuku peaabHbIX 3aBUCUMOCTEH.
Havyana maTeMaTH4eckoro anajimusa

ITocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS NOCIeI0BaTeNbHOCTEN. MeTo MaTeMaTnyecKoil MHykuuu. Mo-
HOTOHHBIE U OTPAaHUYEHHBIE MOCIEA0BAaTENbHOCTU. VcTOpUS BO3HMKHOBEHHMSI MAaTeMaTHYECKOIO aHalu3a Kak
aHaan3a OECKOHEYHO MaJIbIX.

Apudmernueckas u reoMeTpruecKas nIporpeccuu. beckoHeyHo yObIBaromiasi reoMeTpudecKas mporpec-
cust. Cymma GeckoHe4HO yObIBarolleil reoMeTpuyeckoi nporpeccuu. JIMHEHHbIH U 3KCIIOHEHIIUAIBHBINA POCT.
Yucno e. PopMyiia ClI0KHBIX IPOLEHTOB. Mcrionp3oBaHue rporpeccuu i pellieHus peajabHbIX 3a/1a4 MpUKiIal-
HOT'O XapakTepa.

HenpepriBHble pyHKIMM U UX CBOMCTBA. Touku paspbiBa. ACUMITOTHI rpadukoB pyHkuuid. CBoiicTBa
(GyHKUIMN HEeNpepbIBHBIX HAa OTpe3ke. MeToa MHTepBAJIOB JUIsl pelleHusl HepaBeHCTB. [IpruMeHeHe CBOMCTB He-
MPEPBIBHBIX (QYHKIMH ISl peIlIeHus 3a/1a4.

IlepBas u BTOpas npousBoaHble QyHKIUHU. OnpeaeneHue, reoOMeTpUUecKuil U GU3NIECKUI CMBICI MTPOU3-
BOJHOM. YpaBHEHUE KacaTelbHOH K rpaduKy pyHKIMH.

ITpousBosHbIe 3eMeHTapHBIX (yHKUIUH. [Ipon3BoHAS CyMMBI, TPOU3BEAEHUS, YACTHOIO U KOMIIO3ULIUH
GbyHKIUI.

MHoxecTBa M JTI0OTHKA

MHoecTBO, onepanuy HajJl MHOXKECTBaMH M MX cBoicTBa. J(narpammbl Diinepa—Benna. [Ipumenenue
TEOPETUKO-MHOXKECTBEHHOIO anmapara JJis ONIMCaHUs PEAJbHBIX POLIECCOB U SIBICHUMN, IIPU PELIEHUH 33134 U3
JOPYTUX Y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTEMAaTUYECKOTO O0BEKTA, CIIE/ICTBUE, JOKA3aTEIbCTBO, PABHOCHIIb-
HbI€ YpaBHEHUS.

11 kiace

Yucia v BBIYUCTCHUA

Harypanbsnbie u nensie uncina. [IJpumenenue npuzHakoB aenumocta nenbix ynces, HOJ[ u HOK, ocratkos
10 MOJ1yJI0, aliropuT™Ma EBKinaa asis pemenus 3ajay B LeJIbIX Yncax.

KommiekcHbie umncma. Anrebpandeckas U TpUTOHOMETpHYecKas (OpMBI 3alMCH KOMIUIEKCHOTO YHCIIA.
ApubdmeTndeckre orneparim ¢ KOMILUIEKCHBIME YrciiaMu. M300paxeHrne KOMIUIEKCHBIX YUCeNl Ha KOOPAHMHATHOM
mwrockocti. @opmyna MyaBpa. KopHu n-0i1 cTENeHN U3 KOMILUIEKCHOTO YKciia. [[ppuMeHeHne KOMIIIEKCHBIX YH-
Cell JJis penieHus: GU3HUECKUX U TEOMETPHUECKUX 3a]1ad.

YpaBHeHHsI M HEPABEHCTBA

Cucrema U COBOKYITHOCTh YPaBHEHUN U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-CIIeICTBUSL. PaB-

HOCHWJIbHBIE HEPABEHCTBA.
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OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUN C TIOMOIIBIO TPUTOHOMETPUIECKON OKpYkHOCTH. Perrre-
HUE TPUTOHOMETPUYECKUX HEPABEHCTB.

OcHOBHBIE METOBI PELICHUS TOKA3aTENIbHBIX U JIOTApU(PMUUECKIX HEPABEHCTB.

OcCHOBHBIE METO/BI PELIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PELIEHUs CUCTEM U COBOKYIHOCTEHN pallMOHAIbHBIX, HPPALMOHAIBHBIX, TOKA3aTeIlb-
HBIX U JIOTapU(PMHUECKUX yPaBHEHUH.

VYpaBHEHHUsI, HEPABEHCTBA M CUCTEMBI C TapaAMETPAMH.

[IpuMeHeHre ypaBHEHM, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 3aJay U 3a1a4 U3 pa3jind-
HBIX 00JacTel HAyKH U pealibHOM KU3HU, HHTEPIIPETALUs [TOJIyUeHHBIX PEe3yIbTaTOB.
DYyHKUMH U TPAPUKHU

I'paduk xomnosunuu ¢yHkui. ['eomeTpuueckre obpasbl ypaBHEHUM M HEPABEHCTB Ha KOOPIAMHATHOU
IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U rPaUKH.

I'paduueckue MeTOIbI pelIeHUs] YpaBHEHUH U HepaBeHCTB. | padudyeckre MeTo bl pelieHus 3a/1a4 ¢ mapa-
MeTpaMu.

Hcnonp3oBanue rpadukoB GyHKINN TS MCCIIEIOBAHMUS POLIECCOB U 3aBUCHMOCTEH, KOTOPHIE BO3HUKAIOT
[IPH PEIICHUH 33]a4 U3 IPYTUX y4EOHBIX MMPEAMETOB U PEabHOMN KU3HH.
Hayana maTreMaTH4ecKoOro aHajm3a

[IpumeHeHne MPOU3BOJHON K HUCCIEeIOBAaHUIO (DYHKIIMH HA MOHOTOHHOCTH M 9KCTpeMyMbl. HaxoxneHue
HanOOJIBIIETO ¥ HANMEHBIIETO 3HAYCHUI HENPEPHIBHON (DYHKIIMU HA OTPE3KE.

[IpuMeHeHne mpon3BOIHON JUIsl HAXO0KICHHSI HAWJTY4YIIEro PEIIeHHs B IPUKIIAIHBIX 3a/1a4ax, Uil olpeae-
JICHHUS CKOPOCTH M YCKOPEHUS IIPOIIecca, 3aJaHHOTO (OPMYIIOH UiTH rpaduKkoM.

[TepBooOpasHas, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. [lepBooOpasHbie aneMeHTapHbIX QyHKiwmii. [Ipa-
BUJIA HAXOKJICHUS IEPBOOOPA3HBIX.

Wuterpan. ['eomeTpruyeckuii cMbica UHTErpaia. BeruucieHue ompenenéHHOro MHTerpana mo Qopmyse
Hprorona—IJleitOnuna.

[TpumMeHeHMe UHTErpana A HaXOXKACHUS TUIOMAeH MIIOCKUX GUTyp U 00BEMOB T€OMETPUUYECKHUX TEJl.

[Ipumeps! pemenuit AuddepeHnnanbHbIX ypaBHeHUH. MaTemaTuueckoe MoJIeTMpoBaHUe peabHbIX IPo-
LIECCOB C MTOMOIIBIO TU(PEepEeHIINATbHBIX YPaBHEHUH.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA
(10 'OJAM OBYYEHMUA)

10 xaacc (140 yacoB)

HazBanue pasaena
(KoJIMUYeCTBO Ya-
COB)

OcHoBHOE conmep:kaHHMe pasgesa
(Tembl)

OcHOBHBIE BH/IbI IEATEJIbHOCTH 00y4alo-
HIUXCH

MpmuosxkecTBO neii-
CTBUTEILHBIX YH-
Ccell.

Mmuorouiensl. Pa-
LMOHAIbHBIE YPaB-
HEHUS U HepaBeH-
crBa. CuCTEMEI JIU-
HEHHBIX ypaBHE-
HUM

(28 )

MHoO)kecTBO, omepanuu HaJa MHOXe-
CTBaMH M HMX CBOWCTBa. JlmarpaMmsbl
Olinepa—Benna. [Ipumenenue teope-
THUKO-MHOKE€CTBEHHOI'O ammapara JJist
peLIeHus 3a/1a4.

PanmonannHele yunciia. OOBIKHOBEH-
HBIE U JECATUYHBIE APOOH, TPOIEHTHI,
OCCKOHEYHBIC MEPUOINICCKHE TPOOH.
[Tpumenenue npoOeit ¥ MPOIIEHTOB ISt
peLIeHHS TPUKJIIAIHBIX 33]1a4.
JlelicTBUTeNIbHBIE YKCIa. PalnoHalb-
HbI€ U UppallMOHANIbHBIE YKcia. Apud-
METHUYECKHE ONEPALNU C ICHCTBUTEIb-
HBIMH 4HcIamMu. Moayib JEHCTBU-

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anrapar Jijisi ONMCAHMUS X0/1a PEIICHHs] MaTeMa-
THUYECKHUX 3a/1a4, a TAKXKE PEaIbHBIX MPOLIECCOB
U SIBICHUH.

OnepupoBaTh NOHATHIMU: PALIUOHATBHOE
YHUCII0, OECKOHEYHAs IEPHOINYECcKast TpoOb,
MPOLEHTHI; UPPALUOHAIIBHOE U IEWCTBUTEIIb-
HOE YHUCJI0; MOAYJb IEUCTBUTEIIBHOTO YUCIIA;
HCIO0JIb30BATH 3TH NOHATHUS IIPU MPOBEACHUN
pacCy)IE€HUI U T10Ka3aTeIbCTB, IPUMEHATH
JpOOH U TIPOLIEHTHI JUIS PEIICHUS TPUKIIATHBIX
3a71a4 U3 pa3JIMYHbIX OTpACIIC 3HAHUH U pe-
IbHOU JKU3HM.
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TEJIBHOTO YHCIIa U ero cBoiicTBa. [1pu-
OnmKEHHBIC BBIYUCIICHHS, TMpPaBHUIIa
OKpYIJIEHUS, IPUKUIKA U OLEHKa pe-
3yJIbTaTa BEIYUCICHUMN.

OCHOBHBIE METO/bI PELICHUS LIETbIX U
JIpOOHO-pallMOHATIBHBIX yYpaBHEHUN U
HEpPaBEHCTB. MHOro4JeHbl OT OJHOM
[IEpPEMEHHON. [leieHne MHOTrO4JIeHa Ha
MHOI'OUIEH ¢ ocTaTkoM. Teopema be3y.
MHOro4seHbI ¢ HelbIMA Kod()uImeH-
tamu. Teopema Buera.

Pemenue cucrem TMHEHHBIX ypaBHE-
HU1. MaTpuia cucTemMbl JIMHEHHBIX
ypaBHeHu#. Onpenenurens MaTPUIIbI
2%2, ero reoMeTpuYeCKUid CMBICI U
CBOMCTBA; BBIYUCIICHUE €T0 3HAYCHUS,
MIPUMEHEHUE ONPENETUTENS IJIs pe-
IICHUSI CUCTEMBI JINHEHHBIX ypaBHE-
HUH. Perenne mpuKiIaaHbIxX 3a7ay ¢
MTOMOIIIbIO CUCTEMBI JINHEUHBIX ypaB-
HEHUU

Hcnonb3oBath npubOInKEHHBIE BBIYUCICHUS,
MpaBujia OKPYIJICHUS, IPUKUIKY U OLIEHKY pe-
3yJbTaTa BBIYUCICHUN.

IIpumeHSITH pa3iavyuHble METOJIbI PEILICHUS pa-
MOHAJIBHBIX U APOOHO-PAIMOHATILHBIX YPaBHE-
HUH; a TaKKe METOJl UHTEPBAJIOB ISl PELLICHUS
HEPaBEHCTB.

OnepupoBarb NOHATHAMM: MHOTOWIEH OT
OJHOM EPEMEHHOM, €r0 KOPHH; IPUMEHSATH
JIeJIEHHE MHOTOUYJIEHa HA MHOTOUJIEH C OCTaT-
KoM, Teopemy besy u reopemy Buera s pe-
LIEHMS 3a/1a4.

OnepupoBaTh NMOHATHSIMM: CHUCTEMA JIMHEHU-
HBIX YpaBHEHMH, MaTpuLia, ONPEIEIUTENb MAT-
pHULBIL.

Hcnonb3oBath cBoiicTBa omnpeaenutens 2X2
JUIS BBIYMCIICHHMSI €r0 3HAYeHUs, NMPUMEHSATh
ONpEAENUTENH JJI PELIECHUS] CUCTEMBbl JIMHEN-
HBIX YPaBHEHUH.

MopenupoBaTthb peajabHble CUTYal[UH C IOMO-
LIbIO0 CUCTEMBI JIMHEHHBIX YPABHEHUI, HccJIe-
AOBATH [TIOCTPOCHHBIE MOJIENIN C IIOMOILBIO
MaTpul U ONpEACIUTENICH, HHTEPIPeTHPO-
BaTh [TOJIY4EHHBIN pe3yibTaT

DyHKIMU U I'pa-
¢uku. CreneHHas
(GYHKLUSA C LEeNbIM

OyHKIHS, CIOCOOBI 3aJaHUST (PYHKIIHH.
B3anmnuo obparnbie ¢pynkmmun. Komro-

3unus pyHkuui. ['paduk pyHkumu.

OnepupoBaTh NOHATHAMM: QYHKIUS, CIIO-
coObI 3a1aHus (QYHKIIUH; B3AUMHO O0paTHBIC
¢byHKIMH, KOMIIO3ULIKA GYHKIUH, rpaduk

MoKa3aresiem DnemeHTapHbIe TpeoOpa3oBanus rpadu| GyHKIMH, 00JaCTh ONPEAEIECHNUS U MHOKECTBO
(12 9) KOB (DyHKLIUH. 3HA4eHUN PYHKUUU, HyIU QYHKIIUH, TpOMe-
OO6sacTh onpeneneHuss U MHOXKECTBO | JKYTKH 3HAKOIIOCTOSIHCTBA; JINHEWHAas1, KBaJpa-
3HaueHui pyHkuuu. Hynu QyHKuu. | TH4HasA, 1poOHO-JIIMHEHHAs U cTeNeHHas pyHK-
[IpomeKyTKHM 3HaKONMOCTOSIHCTBA. YET- | nuu.
Hble U Heu€THBIe pyHKUMU. [leproan- | BBIMOJIHATE >7I€MEHTapHbIe NpeoOpazoBaHUs
yeckue QyHkuuu. [IpoMexyTkun MoHO- | TpaduKOB (HYHKIUH.
TOHHOCTU (YHKIHUU. MaKCUMYyMBI U 3HaTBh U yMeTh JOKA3bIBATH YETHOCTD WIIN
MUHUMYMBI QyHKIMU. Hanbomnbiiee u | HEU€THOCTH (PYHKIMU, TEPUOIUYHOCTD (QYHK-
HauMEeHblIIee 3HaueHue QyHKIMH Ha LIM1, HAXOAUTb IIPOMEKYTKH MOHOTOHHOCTH
MIPOMEXKYTKE. (GyHKIIMN, MAKCUMYMbl U MUHUMYMBbI ()yHK-
JIuneiiHast, KBajgpaTH4Has M ApoOHO-| MU, HAUOOJbIIEe U HAMMEHbIIIee 3HaUCHHe
nuHeHas (QyHKIUU. DjeMeHTapHoe| (YHKIUU Ha IPOMEKYTKE.
UCCIIEeJ0BaHKE U NTOCTpOoeHUE IrpagukoB| @opMyJIHMPOBATH H HILTIOCTPHPOBATH Ipa-
3TUX QYHKIUH. (pruecku cBoiiCTBa JINHEWMHOW, KBaAPATUYHOM,
CreneHp ¢ 1enbIM MOKa3aTeneM. bu- | qpoOHO-TMHENHHON M cTeNeHHOM ()yHKITHIA.
HoM HreroTOHA. Beipa:xkats (popmMy1aMHu 3aBUCUMOCTH MEXIY
CrenenHast QyHKIMS C HATYPAJIbHBIM U | BETMYMHAMHU.
nenslM nokasarenem. E€ cBoiicTBa M | 3HATh onpeae/ieHue U CBOMCTBA CTEIICHHU C
rpadpux LEJIBIM MTOKa3aTeseM; MOoAXOIAIyo hopMy 3a-
MIUCH JIEWCTBUTENBHBIX YUCEIT JJIs PEeIICHUs
IIPAKTUYECKMX 3a7a4 U MPEJCTABICHUS JAHHBIX
Apudmernueckuit | Apudmernyeckuil KopeHb HaTypajib- | PopMyJHPOBATh, 3aMUCHIBATH B CHMBOJIU-

KOpEHb n-0H CTe-

HOM CTEIIEHU U €TI0 CBOMCTBA.

yeckol ¢opMe UM HCHOJIB30BATh CBOMCTBA
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nenu. Upparmo-
HaJIbHEBIE YpaBHE-
HUS

[IpeoOpa3oBaHus YHMCIOBBIX BbIpaXKe-
HUM, COIEpKAIIUX CTETIEHH U KOPHHU.
Hppaunonanbueie ypaBHeHUsA. OCHOB-

KOpHS n-O# CTENEHU sl IpeoOpa3oBaHUs Bbl-
paxXCHUM.
Haxoautp pemeHusi MppalMOHAIBHBIX YpaB-

(18 u) HBIE METOJIbl PELICHHUsS WpPpaIMOHalb- | HEHUI C TIOMOIIbI0 PABHOCHIIBHBIX IEPEXO0JI0OB
HBIX ypaBHEeHU. PaBHOCHIIbHBIE Tepe- | WIIM OCYIIECTBIISS IPOBEPKY KOPHEH.
XOZbl B PELICHWH HuppanuoHaIbHBIX | CTPOMTh rpaduK (QYHKIUU KOpHA n-OU CTe-
YpaBHEHUH. MeHU Kak oOpaTHOM s (YHKIMH CTEIEeHU C
CpoiictBa u rpaduK KOpHS n-Oi CTe- | HaTypaJbHBIM ITOKa3aTeIeM
MeHU Kak PyHKIIMU 0OpaTHOM CTENeHU
C HaTypaJIbHBIM TMOKa3aTeIeM

[oxa3zarenbHas CreneHb ¢ palMOHAJIBHBIM IOKazare- | @OPMYJIMPOBATH ONpe/esieHne CTEIIEHH C pa-

dbynaknus. Ilokasa-

JIEM U €€ CBOICTBA.

OUOHAJIBHBIM ITOKA3aTCJIEM.

TenbHbIe  ypaBHe- | [lokazarenpHas pyHkums, e€ cBoiicTBa | BRIMONMHATE MpeoOpa3oBaHusl YHCIOBBIX BbIpa-
HUs u rpaduk. Mcnonp3zoBaHue rpaduka | )KEHHH, colepKallluX CTENeHH C paltoHallb-
(10 9) (GYHKIIUY 1711 peICHUS YPaBHCHHM. HBIM ITOKAQ3aTEJIEM.
IlokazarenbHble ypaBHeHHsA. OcHOB- | Hcnosib30BaTh HM(POBBIE pecypehl A 10-
HbIE€ METO/IbI pEeILIEHUs T0KA3aTeNIbHBIX | CTPOCHMS IpaduKa IM0Ka3aTeIbHOW (QYyHKIHUU U
YpPaBHEHUU U3y4yeHus €€ CBOUCTB.
HaxoauTth pemeHus Moka3aTelbHbIX ypaBHeE-
HUI
Jlorapudmmueckas | Jlorapudm uncna. CBoiicTBa jora- JlaBaThb omnpeesienue jorapudma yucia; sie-
¢ynkuus. Jlora- pudma. JlecaTuuHbIEC M HATYpaibHbIE JIJ CATUYHOIO U HaTypajibHOro jorapugpma. Ue-
pudmIuecKue rapudmsl. [IpeoOpazoBanue Beipake- | MOJb30BaTh CBOMCTBA JIOTapU()MOB IS IIpe-
YPaBHEHUS HUM, collepKalux J0rapuQmsl. o0pa3oBaHus Jorapu(pMUUECKUX BbIPAXKEHUH.
(18 u) Jlorapudmuueckas GpyHkius, e€ cBoili- | CTpouThb rpaduk gorapudmudeckoid GyHKIUN
cTBa u rpaduk. Mcnoap3zoBaHue rpa- Kak 00paTHOM K IoKa3aTeIbHON U UCIIOJIb30-
¢uka QpyHKUIMU AJ pelIeHUs ypaBHe- | BaTb CBOMCTBA JIorapu(pMuyecko pyHKIUU
HUH. JUIsl pEIICHUs 3a1a4.
Jlorapudmuueckue ypaBuenus. Oc- Haxoauth penienus norapuMUYECKUX ypaB-
HOBHBIE METO/Ibl pPELIeHUs Jorapud- HEHUI C ITOMOUIBI0 PAaBHOCHIIBHBIX NEPEXO/I0B
MHYECKUX YPABHCHUIN. PABHOCUIIBHBIE | UM OCYILIECTBIISAA MPOBEPKY KOPHEH
nepexobl B pelieHu! Jorapupmuye-
CKHMX YpaBHEHMII.
Tpuronomerpuue- | CuHyc, KOCUHYC, TAHT€HC U KOTaH- JlaBaTh onpeneneHus CUHyca, KOCUHYyca, TaH-
CKHME BBIPAXEHUS M| I'€HC YMCIIOBOI'O apryMeHTa. ApKCH- reHCca U KOTaHT'€HCA YMCIIOBOIO apryMeHTa; a
YPaBHEHUS HYC, aDKKOCHUHYC ¥ apKTaHI'€HC YUCIIO- | TAKXKE apKCHHYCA, apKKOCUHYCA U apKTaHI€HCa
(22 v) BOI'O apryMEHTA. YHUCIIA.
Tpuronomerpruyeckas OKpyKHOCTBb, IIpuMeHATE OCHOBHBIE TPUTOHOMETPUUYECKUE
ONpeJIEJICHUE TPUTOHOMETPUUECKHUX bopMyIbl U1 TpeoOpa30BaHUs TPUTOHOMETPHU-
(GYHKIMN YHUCIOBOTO apryMEHTa. YECKUX BBIPAKEHUH.
OcHoBHble Tpuronomerpudeckue Gop- | [ipumMeHATsL GOpMysIBI TPUTOHOMETPHUH AJIS pe-
Myl [IpeoOpazoBaHye TPUTOHOMET- | IIEHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX
PUYECKHX BBIpAKECHUN. Pemenne Tpu- | ypaBHEHHH
TOHOMETPUYECKUX YPAaBHEHUN
[TocnenoBarensHo- | IlocnenoBaTenbHOCTH, CIOCOORI 3a7a- | OnepupoOBaTh MOHATHAMM: TIOCIICTOBATEh-

CTH U TIPOTPECCUH
(10 v)

HUS TToclieqoBaTeIbHOCTe. MeTos
MaTeMaTU4eCKON MHIYKIIMU. MOHO-
TOHHBIE U OTPAHUYEHHbIE TTOCIIEI0BA-
TenpHOCTH. McTOopus ananm3a 6ecko-
HEYHO MAaJIbIX.

Apudmerndeckass ¥ reoMeTpUIecKas

HPOTPECCHH.

HOCTB, CIOCOOBI 3aJaHUs IIOCJIEIOBATEIBLHO-
CTCi; MOHOTOHHBIC W OTPAHUYCHHBIC MTOCIICIO-
BaTEIBLHOCTH;, HCCJIEA0BATDH I10CIEI0BATEILHO-
CTH HA MOHOTOHHOCTH U OFpaHI/I‘-IeHHOCTB.
[Tomyuats mpencTaBieHne 00 OCHOBHBIX HIESIX
aHaJIM3a OECKOHEYHO MaJIbIX.
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beckoneuyHo yOpIBaroIiasi reoMeTpuye-
ckas nporpeccus. Cymma 6€CKOHEUHO
yOBIBarOIIEl TeOMETPHYECKOM IIpo-
rpeccud. JIMHEWHBIM W SKCIIOHEHLIU-
anbpHbIM pocT. Yucro e.

@opMyna CIO0XKHBIX HpoueHTOB. Mc-
[I0JIb30BAHUE IPOTrPECCUU ISl pellie-
HUS peaNIbHBIX 3a]a4 [IPUKJIaJHOTO Xa-
pakrepa

JlaBaTh onpenejieHue apupMeTHIECKON U reo-
METPUUYECKOMN MTPOTPECCHH.

Jloka3pIBaTh CBOWCTBA apu(PMETHYECKOW W
r€OMETPUUYECKON MPOTPECCUn, HAXOUTh CYMMY
YICHOB IPOrPECCUH, a TAKXKE CYMMY YJICHOB
O0eCKOHEYHO yOBIBAaIOLIEH TreoMeTpU4ecKOn
IIPOrPECCHH.

Hcnoab3oBath nporpeccuu Jisi peuieHus 3a-
Jla4 MPUKIAJHOTO XapaKTep.

I[pumeHsaTs GOpMyNy CIOXKHBIX TPOIECHTOB
JUIs1 peLICHUs 3a1a4 U3 pealbHON MPaKTUKU

HenpepriBHbie
¢ynkuuu. Ilpowus-
BOJIHAS

(20 )

HenpepsiBHbIe (DYHKIIMH U UX CBOWM-
ctBa. Touka pa3pbiBa. ACUMIITOTHI I'pa-
¢uxoB ¢yHkiuid. CpoiicTBa (PpyHKIUI
HETIPEPBIBHBIX HA OTpe3ke. MeToy uH-
TEpPBAJIOB JIJIsl PEIICHUS HEPaBEHCTB.
[IpumeHeHne CBOWMCTB HEMPEepPHIBHBIX
(GyHKIWN 1715 pelIeHus 3a/1a4.

[lepBas u BTOpas mpou3BoiHbIE PYHK-
uuu. OnpeaeneHue, reOMETPUUECKUM
1 (U3UYECKUN CMBICI POU3BOIHOI.
VYpaBHeHHE KacaTeIbHOU K TpauKy
GbyHKIUH.

[Tpou3BoIHBIC ATIEMEHTAPHBIX (PYHK-
uuii. [IponsBoaHas cymmel, npousBe-
JIEHUs1, YACTHOTO ¥ KOMIIO3UIIUU

byHKIIUH

OnepupoBarh NOHATHAMM: (QYHKIUS HEIpe-
pBIBHAS Ha OTpe3Ke, TOUKa pa3pbiBa (PyHKIUH,
acuMIToTa rpaduka QyHKIIUH.

IIpumeHSTH CBOICTBA HENIPEPHIBHBIX (PYHKIINH
JUIsl pELICHUs 3a1a4.

OnepupoBaTh NOHATHAMM: IIEPBasi U BTOpas
NPOU3BOJHBIC (YHKIMHU; MOHMMAaTh (pusmuye-
CKHH ¥ T€OMETPUYECKHUI CMBICI IPOU3BOJHOM;
3alMChIBaTh YPABHEHHUE KaCaTECIIbHOM.
BeruncasaTs Ipon3BOAHBIE CYMMBI, IPOU3BELC-
HUS1, YaCTHOTO U CIOXKHOU (QyHKIUU.

M3y4aTh Npou3BOJHbBIE JIEMEHTAPHBIX (YHK-
LU,

Hcnoab3oBaTh reoMeTrpuyeckuii u duznye-
CKMI CMBICII IPOU3BOAHON JUIsl pEIIEHUS 3a/1a4

[ToBTOpenue, 00600-
HIeHUE, CHCTEMATH-
3arust 3HaHUH (2 1)

OcHOBHBIE TIOHATHS Kypca anredopbl U
Hayaj MareMaTudeckoro aHamuza 10
Kjacca, 0000IIeHHE U CHCTEMATH3AIIH
3HAaHUH

HpI/IMeHHTb OCHOBHBIC TIOHATHUSA KypcCa all-
re6p51 1 Ha4daJl MaTECMaTU4YCCKOro aHajin3sa Ajid
peuiCHud 3a1a4 U3 peaanoﬁ JKU3HU U JpYrux
IIKOJIBHBIX MPEAMCTOB

11 kaacc (140 yacoB)

Ha3zBanue pa3nena

OcHoBHOE coacpkaHue pasaejia

OcHoBHbIE BHJBI JeATEJIbHOCTH oﬁyqam-

(kotmyecTBO  4a- | (TeMbI) IUXCS
COB)
Uccnenosanue [Ipumenenne mpousBoaHON K uccie- | CTpouTh rpa@uk KOMIO3UIMH (QYHKITUI C TOMO-

byHKIUI ¢ 1OMO-
LIBIO TPOU3BOIHOU
(24 4)

NOBaHMIO (YHKIMA Ha MOHOTOH-
HOCTb U JKCTpeMyMbl. HaxoxneHnue
HauOOJbIIET0 U HAWMEHBLIETo 3Ha-
YEeHHsI HeMPEePHIBHON (YHKIIMH Ha OT-
pe3ke.

[Ipumenenre  mpOU3BOOHOM  JUIS
HAax0’KJICHNs HAWJTYYIIIETO PEIICHMS B
MPUKJIAHBIX 3aJa4ax, AJis ONpeere-
HHSL CKOPOCTM W YCKOPEHUs IIpo-
necca, 3aJaHHOro QGopMmynoi win
rpaduKoM.

Komnozunus ¢pynkuuit. 'eomerpuye-
ckre o0pa3bl ypaBHCHHH M Hepa-
BEHCTB Ha KOOPJAMHATHOM IJIOCKOCTH

UIbI0 3JIEMEHTApHOIO HCCJEeI0OBAaHUS U CBOMCTB
KOMITO3HUILIUH.

Crpouthb reomeTpuyeckue o0pa3bl ypaBHEHHUH U
HEPABEHCTB Ha KOOPJAUHATHON IIOCKOCTH.
Hcnonb3oBath MpOM3BOAHYIO Ui HCCIEIOBa-
HUS (QYHKIIMM HAa MOHOTOHHOCTB U 9KCTPEMYMBI,
HAXOAUTH HauOoJIbIlIee U HAUMEHbIIee 3HAYCHUS
(yHKIMN HETIPEPHIBHOM Ha OTPE3KE;

Ctpontsb rpaduku GyHKIMI Ha OCHOBaHUU TPO-
BEJIEHHOTO UCCIIEI0OBAHUS.

Hcnonb3oBath NpON3BOAHYIO JUIS HAXOXKICHUS
HAWIy4lIEero pelIeHUus B NPUKIAAHBIX, B TOM
YHCIIe COLMATIbHO-9KOHOMUYECKHX, 3a/1a4ax, A
OIIpeZIeNIEHUsI CKOPOCTU U YCKOpPEHMS Ipoliecca,
3aIaHHOTO (POPMYIION MM TpadUKOM.
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IMosyyaTs npeacrabJjieHHe O IPUMEHEHUH IIPO-
W3BOJHOMU B Pa3JIMYHBIX OTPACIISAX 3HAHUU

[lepBooOpasznass  u
UHTETpal
(12 9)

[TepBooOpazHasi, OCHOBHOE CBOWCTBO
nepBooOpasHbix.  [lepBooOpa3Hbie
aneMeHTapHbIX (QyHKUui. [lpaBuna
HAXO0XJICHUS [TePBOOOPA3HBIX.
Nurerpan. I'eomeTpuueckuil CMBICI
uHTerpana. Berancnenue onpenenéu-
HOro uHTerpana mo dopmyne Hero-
ToHa-JleliOHuMIA.

IIpuMeHeHne nHTErpana s HaxoxX-
JIeHUS TUIOMael MiIockux (Guryp u
00BEMOB reOMETPUYECKHX TEIl.
[Tpumepsr pemenuit quddepeHim-
AIbHBIX YPABHEHUIL.

OnepupoBaTh NOHITUSIMH: TIEPBOOOPA3HAS U
omnpezaeneHHbli naTerpai. Haxoaurs nepBoo6-
pa3HbIC PJIEMEHTAPHBIX (QYHKIIMA U BEIYUCTISATH
uHTerpai no ¢gopmyie Hetorona — JleiioHuna.
HaxoauTthp miomany miockux Guryp u 00bEMbI
TEJ ¢ TOMOUIBIO ONPeAeNEHHOr0 UHTErpaa.
3HAKOMHTBCS C MATEMATHYECKUM MO/ICITUPOBa-
HUEM Ha npumepe AuddepeHnnaIbHbIX ypaBHe-
HUH.

IMoayuaTsh npeacTaBieHUE O 3HAYCHUH BBEICHHUS
MOHSITHUS UHTErpasa B pa3BUTUU MAaTEeMaTUKH

I'paduxu TpuroHo-
METPUUYECKUX PYHK-
uui. TpuroHomeTpu-
YeCKUE HEPAaBEHCTBA
(16 1)

Tpuronomerpuueckre (QyHKIHH, UX
CBOWCTBA U TpapuKu.

OT100p KOpHEH TPUTOHOMETPUYECKUX
YpaBHEHHH C MOMOIIBIO TPUTOHOMET-
PHYECKOI OKPYKHOCTH.

Pemenne TpUTOHOMETPUYECKHUX He-
paBEHCTB

Hcnoab3oBars HUppoOBbIE pecypebl I 110-
CTpOCHHS TPaPUKOB TPUTOHOMETPUICCKIX
(GYHKIIUY ¥ U3yYESHHS UX CBOWCTB.

Pemiath TPUrOHOMETPUYECKHUE YPABHEHHUS U OCY-
HIECTBISATH OTOOP KOPHEH C MOMOIIBI0 TPUTOHO-
METPHUYECKON OKPY>KHOCTH.

IIpumensiTy GopMyabl TPUTOHOMETPUH TS pe-
HIEHUSI OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
HEPaBEHCTB.

Hcnoan3oBarh HUPpPoOBbIE pecypehl LIS NO-
CTpOEHHS U HuccieioBaHus rpadukoB QyHKIUN

HppaunonaneHsle,
MOKa3aTeNbHbIE U JIO-
rapupMuyecKue Hepa-
BEHCTB (24 u)

OcCHOBHBIE METO/BI pELICHUS MTOKa3a-
TENbHBIX U JIOTapu(PMUUYECKUX Hepa-
BEHCTB.

OCHOBHBIE METOABI pEUICHHS] HUppa-
LMOHAJIHBIX HEPAaBEHCTB.
I'paduueckue MeTOABI pelIeHUs Up-
paloHaIbHBIX, IIOKa3aTeIbHBIX H
Jorapu(MHUUECKUX YpaBHEHHH U He-
pPaBEHCTB

IIpuMeHsATH CBOKCTBA IOKA3aTEJILHOW M JIOTa-
pudmuyeckoit QyHKIMHA K pelIeHUIO TTOKa3aTeNb-
HBIX U JIOTapU(MUYECKIX HEPABEHCTB.
O0ocHOBaTH PaBHOCUIILHOCTB IIEPEXOJIOB.
PemaTes nppanmoHalIbHbIE HEPABEHCTBA.
Hcnoan3oBarh rpapuueckue METOAbI U CBOM-
CTBa BXOJAIIMX B YPaBHEHHE WM HEPABEHCTBO
(GyHKUMN 1715 pelieHus 3a/1aun

KOMHHCKCHLIC qHucia
(10 1)

KomrmnekcHble umncna. Anredpaunde-
CKasi U TPUTOHOMETpHUUecKast (popmbl
3alMCH KOMIUIEKCHOTO YHCJIa.
ApudmeTrnueckue omnepanuu ¢ KOM-
IJIEKCHBIMU YK CIIAMHU.

N300paxkeHne KOMIUIEKCHBIX YHCel
Ha KOOPAMHATHOM IJIOCKOCTH.
®opmyna Myaspa. Kopuu n-oii cre-
IIEHU U3 KOMIUIEKCHOT'O YHCJIA.
[IpumMeHeHne KOMIUIEKCHBIX 4YHCell
JUIsL pelieHus (PU3MUECKUX U reoMeT-
pUYECKHX 3314

OnepupoBaTh NOHATHAMM: KOMIUIEKCHOE
YHUCJIO U MHOKECTBO KOMIUIEKCHBIX YUCEIL.
IIpeacTraBasATh KOMIUIEKCHBIE YHCIa B anreOpa-
WYECKOM U TpUroHOMeTpuyeckoit popme. Bbi-
NOJHATH apu(METHUECKUE OTIepaIy ¢ HUMHU.
H300paxkars KOMIUIEKCHBIE YHCIIa HAa KOOpPJIU-
HaTHOM IIOCKOCTH.

[pumensts popmyny MyaBpa u noiay4arb
MIPEACTABICHUE O KOPHSX N-OM CTEIIEHU U3 KOM-
IJIEKCHOTO YMCia. 3HAKOMUTBCS C pUMEpamMu
IIPUMEHEHHS] KOMIUIEKCHBIX YUCEI JUIS PEILIECHUS
TeOMETPUUYECKUX M PU3NUECKHX 3a]a4

HarypanbHble u 1e-
JIBIE YHCIIa

(10 9)

HarypanbHble u 1enble yucna.
[IpuMeHeHne PU3HAKOB JEITMMOCTH
nenbix yucen, HOJl u HOK, octaTkoB
0 MOJYJTI0, anroput™a EBxmmna mist
penieHus 3a/1a4y B UENbIX YHCIIax

OﬂepI/IPOBaTL MNOHATUAMM: HATypaJIbHOC U LC-
JIO€ YHUCJI0, MHOXKECTBO HATYPAJIbHBIX YHUCEII.
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Hcnoab3oBaTh NPU3HAKH JEIUMOCTH LIETBIX
yucen; ocratku 1o moxyiato; HOJ u HOK nary-
palIbHBIX uKcen; anroput™ EBknuaa s pere-
HUs 3a]ad4.

3anucpIBaTh HAaTypaJlbHbIE YHCIIA B Pa3IMYHbIX
MTO3UILIMOHHBIX CUCTEMAX CUUCIICHUS

Cucremsl panuo-
HaJIbHBIX, UPPALHO-
HaJIbHBIX I10Ka3a-
TEJBHBIX U Jlorapud-
MUYECKUX YpaBHE-
HUHI

(12 9)

Cucrema 1 COBOKYITHOCTh ypaBHEHUI.

PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBHUSI.

OCHOBHBIE METO/IbI PELLICHUS CUCTEM
U COBOKYITHOCTEW pallMOHAJIbHBIX,
UppalMOHAIIbHBIX, IOKA3aTEIbHbBIX U
norapuMUYECKUX YpaBHEHHM.
[IpumeneHnne ypaBHEHUMN, CHUCTEM U
HEPABEHCTB K PEIICHUIO0 MaTeMaTHuye-
CKUX 3a/a4 ¥ 3aJad M3 Pa3INuHBIX
o0acTell HAyKH U peabHOM >KU3HU,
UHTEpIpeTalysl MOJyYEHHBIX pe-
3yJIbTaTOB

OnepupoBaThb NOHATHSMM: CUCTEMA U COBO-
KYITHOCTh YPABHEHUI 1 HEPABEHCTB; PEILICHUE
CUCTEMBI WJIA COBOKYITHOCTH; PAaBHOCWJIbHBIE CU-
CTEMBI U CUCTEMBbI-CJIE/ICTBUSI.

Haxoaurte peueHns CUCTEM U COBOKYITHOCTEMN
LEbIX PALIMOHATIBHBIX, HUPPALIMOHAIBHBIX, TOKA-
3aTeNbHBIX U JOTapUPMHUECKUX YPABHEHUH U
HEPaBEHCTB.

IIpMeHATH CUCTEMBI YPABHEHUN K PELICHUIO
TEKCTOBBIX 3aJ1a4 U3 Pa3IMYHBIX o0acTel 3Ha-
HHUM U pEAJIbHOM KU3HU; HHTEPIPETHPOBATH
IIOJIY4CHHBIC PEIICHMUS.

Hcnoab3oBath UPpPOBEIE pecypChl

321,[[3‘11/1 C ImapamMeT-

PaHI/IOHaJ'H:HLIC, HppaliiOHAJIbHBIC,

Boi0upaTs croco6 penieHus panuoHaibHbIX,

pamu MOKa3aTeIbHbIE, JOTapUPMHUUECKIE | UPPAIMOHAIBHBIX, TOKA3aTENbHBIX, JIoTapuhMu-
(16 4) U TPUTOHOMETPUYECKUE YPABHEHMS, | YECKUX U TPUTOHOMETPUYECKUX YPABHEHUN U
HEPAaBEHCTBA U CUCTEMBI C IApaMeT- | HEPaBEHCTB, COJEPIKALUX MOAYIIU U apaMeTphbl
pamu. IIpumensiTh rpaduyeckre U aHAIUTHYECKUE Me-
[Toctpoenue u uccieoBaHUE MaTe- | TOABI I PELIEHMs] YpaBHEHUN U HEPABEHCTB C
MaTHYECKUX MOJIeNIeH peallbHbIX CU- | apaMeTpaMH, a TaKKe UccliefoBaHue (QyHKIMI
Tyalui ¢ TOMOIIBIO YPAaBHEHHM, CH- | METOJIAMM MaTEMaTHYECKOTO aHAIN3a.
CTEM YPAaBHEHMU U HEPABEHCTB ¢ a- | CTPOMTHL M MCCIeI0BATh MAaTEMaTHUECKUE MO-
pameTpamu JIeNIA pealbHbIX CUTYalMi ¢ MOMOIIBIO ypaBHeE-
HUI, HEPaBEHCTB U CUCTEM C NTapaMeTpaMu
[ToBTOpenue, 0000- | OcHOBHBIE MOHATHUS U METOIbI Kypca, | MoaeupoBaTh peabHbIe CUTYalluU Ha SI3bIKE
IIIEHUe, CUCTeMaTH- | 0000ILIeHne U CHCTEeMaTU3alus 3Ha- | alreOpbl, COCTABJIATDH BHIPAXKEHUS, YPABHEHUS,

3auus 3HaHui (16 1)

HUU

HEPaBEHCTBA U MX CHCTEMBI IO YCIOBHIO 33]1a4H,
HCCIe10BATH TOCTPOCHHBIE MOJIENHN C UCIIONb-
30BaHUEM ammapara anreOpsl.

IIpuMeHsATH GYHKUINY A1 MOJETUPOBAHMSI U HC-
CIIEIOBAHUS PEATBbHBIX MPOIIECCOB.

PemaTh npukiasHble 3a7a4i, B TOM YHUCIIE CO-
[IUATEHO-Y)KOHOMHYECKOTO U (PH3UIECKOTO Xa-
pakTepa, CpeICTBaMU alnredpsl 1 MaTeMaTuye-
CKOT'0 aHAJIN3a

IHoypounoe niianupoBanue AJI'EBPA u Hauajia MaTeMaTH4ecKoro anajansa, 10 kiacc

No Jlama

n/n | Ilnan

‘ Daxkm

Tema ypoka

MHo:xecTBO JeiicTBUTENbHbIX YHucel. MHOrowjieHbl. PaunonajbHbie ypaBHeHUs 1 HepaBeHcTBa. Cu-
CTEeMbI JIMHEHHBIX YPaBHEeHHI - 28 yacos

p—

MHOK€eCTBO, ONepaIiy HaJl MHOKECTBAMH M MX CBOMCTBA

Jnarpammsl Diinepa - Benna

[IpMeHeHne TeoOpeTUKO-MHOKECTBEHHOTO anmapaTa Jilsl pelieHus 3a1a4y
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4 Parmmonansubie uncia
5 OOBIKHOBEHHBIE M IECATHUYHBIE TPOOH
6 [IpoLieHTsI
7 beckonevnble mepuoauuecKue 1poou
8 [Tpumenenne apoOeil ¥ NPOLEHTOB VI PEUICHUs IPUKIIAJHBIX 3a/1a4
9 JleficTBUTENBHBIE YKCIIa
10 ParnmonanbsHble M MppallMOHAIIbHBIC YHCTIA
11 Apudmernueckue oneparyu ¢ A1eHCTBUTEIbHBIMHA YHCIaAMU
12 Moynb 1EMCTBUTEIBHOTO YUCIIA U €0 CBOMCTBA
13 [TpuGmxEHHBIC BEIYMCIICHHUS], IPABHUIIA OKPYTIICHUS
14 IIpukuaka u OLIeHKa pe3yJbTaTa BHIYUMCICHUN
15 Koumponvnasa paooma Nel no meme «Payuonanvnsie ypasuenus u nepa-
sencmea. Cucmempl TUHEUHBIX YPAGHEHUIL)
16 OCHOBHBIE METO/IbI PELICHHUS LIeJIbIX YPaBHEHUHN
17 OCHOBHBIE METO/Ibl pellIeHUs! IPOOHO-pallMOHAJIbHBIX YPAaBHEHUH
18 OCHOBHBIE METO/Ibl PELIEHUS LEJIBIX U APOOHO-pAllMOHAIILHBIX HEPABEHCTB
19 MHorouieHsl OT OJJHOH NepeMeHHOMU. J{enenne MHOrouieHa Ha MHOTOUJIEH ¢©
OCTaTKOM
20 Teopema bezy
21 MHorowieHsl ¢ nensivu Kodpdunmuentamu. Teopema Buera
22 Pemrenne cucreM TMHENHBIX YpaBHEHUHN
23 Martpuna CucTeMbl JIMHEWHBIX YPaBHEHUN
24 Onpenenurens MaTpullbl 2X2, €ro reOMeTPUYECKUN CMBICT U CBOMCTBA
25 Belrunciienue 3Ha4YeHUs ONpeIeauTeNs
26 IIpuMeHeHue onpeenuTelis A pelIeHUs] CUCTEMbI IMHEHHBIX YpaBHEHUN
27 Pemrenne npukitagHpIX 3a/1a4 C IOMOIIBIO CUCTEMBI JIMHENHBIX YPABHEHUI
28 Koumponvnas paooma Ne2 no meme «Mnoscecmeo oeiicmeumenbHvlx Y-
cen. Mnozounenwty
@ynkuuu U rpadpukn. Ctenennas GyHKIus ¢ HeabIM MOKasaTeseM - 12 yacos
1 Crnioco6s1 3aianus GpyHkuu. Bzanmuo oOpatnelie pynkunu. Kommnosumms
GyHKIM.
2 I'paduk GpyHkuuu. DnemMeHTapHble npeoOpa3oBanus rpagukoB GyHKIMN
3 O6s1acTh onpeneaeHusl 1 MHOXKECTBO 3HAaUeHUH QyHKIUU
4 Hymu gynkiun. [IpomexxyTku 3HaKONOCTOSIHCTBA
5 YérHble 1 HeuéTHble pyHKuuu. [lepuoanyeckue GyHKIuN
6 [IpoMexyTKi MOHOTOHHOCTH (QYHKIIMU. MaKCUMyMbl I MUHUMYMBbI (YHKITUT
7 Haubosnbiiee 1 HanmeHblee 3Ha4eHne (PYHKIIMK Ha TPOMEKYTKE
8 JluneitHas u kBagpaTHuHas QyHKIUHU. DJIEMEHTapHOE HCCle0BaHNeE U rpa-
¢buku QyHKIIMH
9 JpoOHo-nuHeiHast QyHKIMH. DIeMeHTapHOe Hcciel0BaHue U rpaduK dTUX
byHKIIHIT
10 Crenens ¢ nenslM nokasareiaeMm. bunom Herotona
11 CrenenHas GyHKIIMS C HaTypalbHBIM U 1IeJbIM MoKa3zareneM. E€ cBoiicTBa u
rpaduk
12 Konmponvnas paboma No3 no meme « Dynkyuu u zpagpuxuy
Apupmernyeckuii KopeHb n-0ii creneHu. MppannonanbHblie ypapHeHnus - 18 yacos
1 Apudmernueckuii KOpeHb HaTYPaJIbHON CTENEHH U €0 CBOMCTBA
2 [IpeoOpa3oBaHys YMCIOBBIX BhIPAXKEHHH, COJIEPIKAlINX CTENCHH
3 BbiHECEHNE MHOXKMTENS M3-T10]] 3HAKa KOPHSI
4 BHeceHrie MHOKUTENS O] 3HAK KOPHS
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5 Cokpaienue apo0ei, coepyKaimx pajauKaibl

6 [TpeobpazoBanme HpparmoOHATHHBIX BEIPAKCHUM

7 IToBTropenue no reme «ApudMeTHIECKUI KOPEHb N-HOW CTETICHN

8 Koumponvnas paooma Ned no meme «Apughmemuueckuii kopenv n-oit
cmenenu

9 HppannoHajibHbIe YpaBHEHUS

10 O06acTh TONMYCTUMBIX 3HAYCHUHM UPPAITHOHAIBHOTO YPaBHEHUS

11 OCHOBHBIE METO/IbI PELIEHUS] UPPALIMOHAIbHBIX YPAaBHEHUN

12 PaBHOCUIIbHBIE TIEPEXO/IbI B PEIICHUN UPPAMOHAIbHBIX YPABHEHUM

13 ANTOpUTM pellieHUs] UppPaIlMOHATIbHBIX YPABHEHUH

14 PemreHne nppanMoHaIbHBIX YPaBHEHUN

15 Pemenne nppanroHaJIbHbIX ypaBHEHUN

16 CoiicTBa u rpaduk KOpHS n-0i CTENEeHU Kak (yHKIIMKA 0OOpPaTHON CTETIEHH C
HaTypaJIbHBIM I10Ka3aTeJIEM

17 [ToBropenue no reme «MppannoHaabHble YpaBHEHUS»

18 Konumponvnas paboma Ne5 no meme «Uppayuonanvnvie ypasnenusn)

Iloka3aTenbHast pynkuus. IlokazarenbHbie ypaBHeHnus - 10 yacos

1 CreneHb ¢ pallMOHAJIbHBIM [TOKA3aTeNNeM U €€ CBONMCTBA

2 [TokazarenpHas QyHkuus, €€ cBoiicTBa U rpaduk

3 Vcnonp3oBanue rpaduka GyHKIMK J1s1 peHICHUs] YpaBHEHUH

4 ITokasaTenbHble ypaBHEHUS

5 OCHOBHBIE METOBI PELIEHNUS IOKA3aTEJIbHBIX YPAaBHEHUN

6 [IpuBesnenne o0enx yacTeil ypaBHEHUsI K OJJHOMY OCHOBAHHIO

7 BriHeceHne o011ero MHOKHUTES 32 CKOOKY

8 MeTo/1 3aMeHbI IEPEMEHHON B IOKA3aTENbHBIX YPABHEHUSX

9 MeTo1 HOWIEHHOTO IETICHUS

10 Konmponvnaa paboma Ne6 no meme «llokazamenvnan gpynkyusa. Ilokaza-
menbHble YPAGHCHUA)

Jlorapudgmuueckas pynkuus. Jlorapugmuyeckne ypapuenus - 18 yacos

1 Jlorapudm uncna
. OCHOBHBIE METO/Ibl PellIeHUs JIOrapu(MUIECKUX YPAaBHEHUH.

2 CBoiicTBa norapudma

3 JlecsitTuunble norapudmbl

4 HatypanbHble gorapupmbl

5 [IpeoOpa3oBaHue BbIpaXXeHUI, coepKaluX JorapuQmbl

6 Jlorapudmuueckas pyHkius, e€ cBONCTBA U rpapuk

7 Vcnonp3oBanue rpaduka GyHKIMY JJ1s pEHIeHUs] YpaBHEHUH

8 DYHKIMOHAIBHO-TpadUUYECKHUI METOJT pellIeHUs] ypaBHEHU N

9 Konmponvnas paboma Ne7 no meme «locapugpmuueckas gpynxuyusny

10 Jlorapudmuyecke ypaBHEHHs

11 PaBHOCHIIbHBIE IEpEXOIbl B PEIIEHUH JIOTapU(PMUUIECKIX YpaBHEHUN

12 Penienue ypaBHeHHI 110 onpeieeHuto Jorapudma

13 Meroa NOTEeHIMPOBAHNUS

14 Meto]1 BBE€IEeHHUS] HOBOM NTEPEMEHHOMN

15 Merton gorapupmMupoBaHus

16 ITepexon kK HOBOMY OCHOBAHUIO

17 Perienue norapu(Mu4eckux ypaBHEHHH

18 Konmponvnasa paboma No8 no meme «/Iocapughmuueckue ypasnenusny»

Tpuronomerpuyeckue BoIpaKeHHs 1 YPABHEHuUs - 22 yaca
1 ‘ CuHyC, KOCUHYC YHCJIOBOT'O apryMeHTa
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TaHreHC ¥ KOTAHT€HC YUCJIOBOIO apryMEHTa

ApKCUHYC, apKKOCHHYC ¥ apKTaHT'€HC YUCJIOBOTO apryMeHTa

Tpuronomerpryeckas OKpy>KHOCTb, OIIPEJIEIIEHUE TPUTOHOMETPUUECKUX
(YHKIMH YUCIOBOrO apryMeHTa

OCHOBHbIE TPUTOHOMETPUYECKUE TOXKAECTBA

DopmyJibl JBOMHOTO yria

CDOpMYJ'IBI INOHMIXXCHUA CTCIICHU

@DOopMyJIbI IOJIOBUHHOTO yIJIa

DopMyJIbl CYMMBbI apTYMEHTOB

DopmyIibl CyMMbI PYHKITUI

@Dopmyiiel Tpou3BeeHns QYHKIHUN

[Ipeobpa3oBaHne TPUTOHOMETPUUYECKUX BBIPAKEHUHN C MOMOIIBIO (hopmyn

Konmponvuasa paboma Ne9 no meme «Tpuzonomempuueckue eviparxcenus

Pemenue YpaBHCHHSA COSX = a

Pemenue YpaBHCHUA sinx = a

Pemrenne ypaBHeHu tgx = a, ctgx = a

MeTtop 3aMeHbI IEPEMEHHOU

YPaBHeHI/Ifl, CBOAAINIMECCA K KBaAPAaTHBIM YPAaBHCHUSAM

MeTton Pa3JIOKCHHA Ha MHOXKUTCIIU

OAHOPOHBIE TPUTOHOMETPUYECKUE YPABHEHUS

PemreHne TpUroHOMETpUYECKUX YpaBHEHUN

Konumponvnaa paboma Nel() no meme « Tpuzonomempuueckue Ypagne-
HUA»

IlocaenoBarenbHOCTH M niporpeccuu - 10 yacos

IlocinenoBaTeabHOCTH, CLIOCOOBI 3aJaHMsI IOCIEI0BATEILHOCTEN

Mertox MareMaTH4eCKOM HHIYKIIMU

MOHOTOHHBIE U OTpPaHUYCHHBIC MOCJICIOBATCIILHOCTU

Apudmernueckas 1 reoOMeTpUYecKasi IpOrpeccuu

beckoneuHo Y6LIBaIOH_[a$I reoOMCTpHUYICCKaAs MPOrpeCcCusd

Cymma OeckoHe4HO yObIBaroIIe reOMeTpUYECKON MPOrpeccuu

JIMHEHBIN 1 YKCIOHEHIMAIbHBIA pocT. Yucio e

q)OpMy.]'Ia CJIOKHBIX IPOUCHTOB

O|[XR[Q| NN || —

Hcnonp30BaHne mporpeccuu sl pelieHts peasibHbIX 3a]1a4 MPUKJIaJHOTO Xa-
pakTepa

—
=]

Konumponvnas pavoma Nell no meme «Ilocneoosamenvnocmu u npozpec-
cuuy

HenpepsiBuble pynkuun. [lpousBognas - 20 yacos

)

HenpepriBable pyHKIMN 1 UX cBoiicTBa. Touka pa3pbiBa

\S)

Acumnrotsl rpadukoB ¢pyHkuui. CBoiicTBa QYHKIMI HEMPEPBHIBHBIX HA OT-
pe3ke

Merton HWHTCPBAJIOB JJIAA pCIICHUS HCPABCHCTB

[IprmeHeHne CBOICTB HENPEPHIBHBIX (YYHKIUH 7S pelIeHus 3a1a4

IlepBas u BTOpasi npou3BOAHBIE PYHKIIMH

OmnpeneneHue, reOMeTpUIeCKUid U GU3NUYECKUN CMBICIT IPOU3BOTHOMN

AJITOPUTM HaXO0XAEHUS MPOU3BOIHOMN

Dopmyisl qudepeHIpoBaHUs

ITpou3BosHas creneHHON QyHKINH

[Ipon3BoIHbIE AIEMEHTAPHBIX PYHKINN

Brrunciienue npon3BOAHBIX JIEMEHTAPHBIX (PYHKIUN

[TponsBogHas cymMmmbl PyHKITUN
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13 [TpounsBoHas nmpousBeneHUs PyHKITUN
14 [TpounsBoaHas yacTHOTO HYHKIIUMA
15 [Tpon3BoaHasi KOMIIO3UIIMK (QYHKIHUN
16 [loHsiTHE U BBIUKCIICHHE TPOU3BOIHOM N-T0 MOPsIIKa
17 JuddeperunpoBanue ca0KHON QYHKIUT
18 YpaBHeHHE KacaTeJIbHOU K rpaduKy () yHKIIMH
19 YpaBHeHHe KacaTelbHOU K TpaguKy GyHKINN
20 Konmponvnasa paboma Nel2 no meme «Henpepuwienwvie pynxyuu. Ilpous-
600HA)
IloBTOpeHue, 00001IeHNE, CHCTEMaTH3alMs 3HAHUM - 2 yaca
1 Penienus TpUroHOMETPUYECKUX YPABHEHUI
2 Cucremaru3anus 3HaHUN

IToypounoe niianuposanue AJIEBPA u nHayana maremaTu4eckoro anajamusa, 11 kiacc

Ne ama Tema ypoka
n/n | Ilnan ‘ Dakm
HccaenoBanue GyHKIMii ¢ NOMOIIbLIO NPOU3BOAHOM - 24 yaca
1 IToBropenue. @opmyinsl 1uddepeHInpoBaHUs
2 [IpaBuna muddepennpoBanus
3 [TpumMeHeHne npor3BOTHON K UCCIIEIOBAaHHUIO (DYHKIMI HA MOHOTOHHOCTh
4 [TpuMeHeHre NPOU3BOIHON K UCCIIEI0OBAaHUIO (DYHKIIMI HA SKCTPEMYMBbI
5 OKCTpeMyMbl PYHKIIMH
6 Beruuciienue 3KkcTpeMyMoB GYHKLIUU
7 [IpumeHeHne npon3BOIHON Il JOKA3aTeNbCTBA TOKJECTB U HEPABEHCTB
8 IToctpoenne rpadukoB GyHKIMIHA
9 WccnenoBanne pyHkuMM U noctpoeHue rpaguka GyHkuum
10 CBs13p Mex 1y rpadukoM yHKIIMK U TpaduKOM €€ IPOU3BOIHOM
11 HauOounpliee 1 HanMeHblliee 3Ha4eHNs (YHKIIMU Ha TPOMEKYTKE
12 3a/au Ha OTHICKAHNE HAaMOOJIbIIMX U HAMMEHBIINX 3HAaYCHUH BEJIMYNH
13 Penienue 3a1a4 Ha HAXOX/I€HUE HAUOONIBIINX M HAUMEHBIINX 3HAYEHU
14 [IprmMeHeHne Mpor3BOIHON K HCCIeI0BaHUIO (QYHKIIUU
15 Konmponvnas paboma Nel no meme «Hccnedosanue pynkyuii ¢ nomo-
U{b10 NPOU3EOOHOI»
16 [IpuMeHeHne MPON3BOIHOM I HAXOK/ICHNs HAWTy4IIEro PeIeHus B IPU-
KJIQJHBIX 3a/a4ax
17 [IprMeHeHne MPON3BOIHOM B PEIICHUN 3a/1a4
18 [IpumeHeHne MpoNU3BOIHON ISl HAXOKACHHSI HAWTYUILIEro PEMLIEHUs s
oIpesiesIeHUs] CKOPOCTH IpolLiecca, 3aJaHHOT0 GOopMYIIOi UITH rpaduKoM
19 [IpumeHeHne Mponu3BOIHON ISl HAXOKACHHSI HAWTYUILIEro PEMIEHUs AJIs
oIpeziesIeHUs] YCKOpPEeHHUsI Ipoliecca, 3aaHHoro GopMyIioil uiu rpadpukomM
20 Komnoszunus ¢yHkimit
21 I"'eomeTprueckue o06pa3bl ypaBHEHHI Ha KOOPAMHATHON TIOCKOCTH
22 I'eomerprueckne 00pa3pl HEPABEHCTB HA KOOPMHATHOM TUIOCKOCTH
23 IToBropenue no reme «MccnenoBanne GyHKIMN C TOMOIIBIO TPOU3BOAHOM
24 Konmponvnaa pavoma Ne2 no meme «Hccneooganue @hynkyuii ¢ nomo-
U{b10 NPOU3BOOHOI)
ITepBooOpa3Has u mHTerpaJ - 12 yacos
1 ITepBooOpaznas
2 OCHOBHOE CBOWCTBO NEPBOOOPA3HBIX
3 [TepBooOpasHbIe AeMEHTAPHBIX (YHKITHHA
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ITpaBuia HaX0XJICHHSI IEPBOOOPA3HBIX

HuTterpan. ['eomeTprudeckuii CMBICIT HHTErpaia

Beruncnenue onpenenénroro naterpaia no popmyne Herotona-Jleiibnuma

[IpumeneHne nnTerpana g HaX0XACHUS IJIOMAAeH MIOCKUX QUryp

HpI/IMeHeHI/Ie HHTErpaia aJisi HAXOXIACHUA 00BEMOB TCOMETPHUYCCKUX TCII

O |0 | QNN

[Tpumeps! pemennii qudQepeHnaIbHbIX YpaBHEHUN

—
)

MatemaTuueckoe MOJEIUPOBAHHUE PEAIbHBIX IIPOIIECCOB € MOMOIIbIO tudde-
pEHUUATBHBIX YPaBHEHUN

—
—

IToBTOpenue no teme «Ileppoobpa3zHas u MHTErpam»

—
[\

Konumponvnan paooma Ne2no meme «llepsooopaznana u unmezpan)

I'padpuku Tpuronomerpnyecknx pynkumii. Tpuronomerpudeckue HepaBeHcTna - 16 yacos

Tpuronomerpuueckne GyHKIUH, UX CBOICTBA U rpaduku

CpoiicTBa U rpagukK QYHKIIUU Y = COSX

CpoiicTBa u rpaduk QyHKIMH y = sinxX

I'paduku Qynkuumii y = tgx, y = ctgx

Pemenyie TpUroHOMETPUUECKUX YPaBHEHHH € MOMOIIBIO TpaduKOB

OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C MOMOIIBIO rpaduka

OT60p KOpHEI TPUTOHOMETPUUECKHUX YpaBHEHHI METOA0M nepedopa

OT00p KOpHEH TPUTOHOMETPUUYECKIX YPABHEHUH TBOHHBIM HEPABEHCTBOM

OR[N |~ (W[

O160p KOpHEH TPUTOHOMETPUUECKHUX YPABHEHHH C TOMOIIBIO TPUTOHOMET-
pHUYECKON OKPYKHOCTH

TpI/IFOHOMeTpI/I‘leCKI/IC HCPABCHCTBA

MeTto bl PCHICHUC TPUT'OHOMCTPHUUCCKUX HCPABCHCTB

Pemenne TPUTOHOMCTPHYCCKUX HCPABCHCTB

Pemiennie TpUroHOMeTpHUUECKUX HEPABEHCTB IpauuecKu

Pemenne TPUTOHOMCTPHYCCKUX HECPABCHCTB

[ToBTOpenue no teme «I'paduku Tpuronomerpuueckux GpyHkuuii. Tpuroxo-
METPUYECKHE HEPABEHCTBAY

16

Koumponvnas paooma Ne3no meme «I paghuxku mpuzonomempuueckux
¢ynxyuii. Tpuzonomempuueckue HepageHcmea

HppauuonajbHble, NOKa3aTeJlbHble U JorapumMuiecKiue HepaBeHCTBa - 24 yaca

[Ipocreiimme noka3areabHble HEPABEHCTBA

CBC,Z[CHI/IC IOKa3aTCJIbHOI'O HCPABCHCTBA K HpOCTeI‘/JH_HeMy

MeTtop BBEICHUSI HOBOW MTEPEMEHHOMN

Paznoxxenne Ha MHOKUTEIN

CBG,Z[CHI/IC K paBHOCHHBHOﬁ COBOKYITHOCTH

Merton panroHann3anuu (3aMeHa MHOYKUTETIEH )

I'padrueckue MeToapl peneHns NoKa3aTelbHbIX YPaBHEHUN U HEPABEHCTB

IIpocreiimume norapudmuyeckrie HepaBeHCTBA

O|[XR[Q| NN || —

Jlorapudmuueckne HepaBeHCTBA, CBOISIIIIUECS K TPOCTEUIITM

—
(=]

Meroz 3aMeHBI IEPEMEHHOU

—
—

Jlorapugmuueckie HepaBeHCTBA, CBOJISIIMECS K PAIMOHATIBHBIM

—
\S]

Jlorapumuueckre HepaBeHCTBA, COIEPIKAIIIE TIEPEMEHHYIO B OCHOBAHUH
jorapudpma

13

Meto1 HHTEpBaJIOB

14

I'paduueckuit MeTo]1 perieHus JorapuMuIeckux ypaBHEHHI 1 HEPaBEeHCTB

15

HppanmoHaibHble HEPABEHCTBA CTAHIAPTHOIO BUA

16

Meroa nepexosa K paBHOCHIIBHON CUCTEME

17

JIpoOHO-MppanroHaIbHbIE HEPABEHCTBA

18

Merto/1 3aMeHbI TIEPEMEHHOMN

21




19

HppanmoHabHbIe HEPABEHCTBA CMEIIAHHOIO TUIIA

20

I/IppaHI/IOHaJ'[BHBIG JTOFapI/I(l)MI/ILIeCKI/IC HCPABCHCTBA

21

YMHOKEHUE HA CONPSIKEHHOE

22

MeTton HHTCPBAJIOB

23

I'padmueckuit MeTo] perieHust UppalOHAIBHBIX YPaBHEHUH 1 HEPABEHCTB

24

Konmponvnas pavoma Nedno meme «HUppauyuonanvHvle, nokasamenvHole
u 102apugmuuecKue HepageHcmea)

KoMmiaekcHbie uyncia - 10 yacos

IloHsTHE KOMIIJIGKCHOTO YHCIIa

Anrebpanyeckas popMa 3aucH KOMIUIEKCHOTO YHCIIA

Apudmernueckue onepanuy ¢ KOMIJICKCHBIMH YHCIAMH

ApI/I(bMeTI/ILIeCKI/Ie orcpanru ¢ KOMIIJICKCHBIMU YHCJIaMHU

Tpuronomerpuueckas popma 3anucu KOMIJICKCHOTO YUCIIa

I/I306pa)KCHI/Ie KOMIIIICKCHBIX YHCCJI Ha KOOpI[HH@.THOfI IINTIOCKOCTH

dopmysia Myaspa

KopHu n-o¥i cTenenn n3 KOMIUIEKCHOTO YHCIIa

O (X0 I N[ [W[N|—

HpI/IMeHeHI/Ie KOMINJICKCHBIX YK CCJI AJIA pCIICHUSA (1)I/I3I/ILI€CKI/IX U reoMeTpuyc-
CKHX 3aaa4

[S—
-

Koumponvnas paooma Ne5no meme «Komnnekcuwie uucaa)

HarypaJjbHble u neJble yncia - 10 yacos

HarypasibHble 1 nensle yucna

HpI/ISHaK ACIIMMOCTH LECJIBIX YHUCCII

[IpuMeHeHne NpU3HAKOB IETMMOCTH 1EJIBIX YHCET

[Ipumenenne HOJl u HOK st pemienus 3a1a4 B LI€IbIX YncIax

Brraucnenue octaTkoB Mo MOIYJIFO UIs pCIICHUA 3a4a4 B HCJIbIX YHUCJIaX

HpI/IMCHeHI/Ie OCTATKOB IO MOAYJIIO JJIA pCIICHUS 3a/1a4 B HEJIBIX YUCJIaX

Anroput™m EBkinna

HpI/IMCHeHI/Ie AJITOpUTMa EBKJ’II/I}Ia JJI1 pCHICHUA 3a1a4 B HCJIbIX YHUCJIaX

O ([0 [ I N N[ [N~

IToBrOpenue no remMe «HaTypanbHbIe U LI€TIbIE YHCIIA»

—
=)

Konmponvnasa paboma Nobno meme «Hamypanvnoie u yenvie uucia»

aQ
=

CTEMbI PAlMOHAJBHBIX, HPPAHOHAJIBbHBIX MMOKA3ATC/IbHBIX U J]OFapl/l(l)Ml/l‘leCKl/lX ypaBHeﬂnﬁ -

12 yacoB

CucremMa ¥ COBOKYITHOCTh YpaBHEHHM

PaBHOCHIBHBIE CHCTEMBI K CHUCTEMBI-CIICACTBUA

OcHOBHBIE MCTOJbI pCHICHUA CUCTCM pAlMOHAJIBHBIX ypaBHeHI/Iﬁ

OCHOBHBIE METOIbl PEIIEHUS] COBOKYITHOCTEN pallMOHAJIbHBIX YpaBHEHUN

OAHOPOJHBIE CUCTEMBI YPABHEHUN

OcHOBHBIC MCTOJbI pPCHICHUSA CUCTCM HPPAITMOHAJIbHBIX ypaBHeHI/Iﬁ

OCHOBHBIE METO/IbI PEIIEHHs] COBOKYITHOCTEN MPPAMOHAIBHBIX YPAaBHEHUI

OcHOBHBIC MCTOJbI PCHICHUSA CUCTCM IMOKA3aTCIIbHBIX ypaBHCHI/Iﬁ

OCHOBHBIE METO/Ibl pENIEHNs COBOKYITHOCTEM MOKA3aTEIbHbBIX YPABHEHUN

OCHOBHBIE METOIbl PELIEHUS] CUCTEM JIOTapu(PMHUUECKUX YpaBHEHHH

OCHOBHBIE METO/Ibl pelIEHHUs] COBOKYITHOCTEH JorapupMHUUECKUX ypaBHEHUN

|t [
oY== =T -C BN H - N IV N (S S

Konumponvnasa paooma Ne7no meme «Cucmemvl payuoHanbHvlX, Uppayuo-
HAbHBIX NOKA3AMEIbHBIX U J102aPUPMUUECKUX YPAGHEHUIL)

3agauu ¢ napamerpamu - 16 yacon

PanrioHaneHbIE ypaBHEHMS C MapaMeTpaMu

ParmonanbHble HEPAaBEHCTBA C MapaMeTpaMu

PanmonasibHble cUCTEMBI C TapaMeTpaMu

EENHOSER SR )

HppanmoHaibHble ypaBHEHMS C IapaMeTpaMu
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5 WppannoHajibHbl HEpaBEHCTBA C TapaMeTpaMu

6 HppanmonaibHble CUCTEMBI C TApaMeTpaMu

7 IlokasaTenbHble ypaBHEHUS € TapaMETPAMHU

8 [lokazaTenbHble HEPABEHCTBA C ITApaMeTpaMu

9 [TokazaTenbHbIe CUCTEMBI C TAPAMETPAMHU

10 Jlorapudmuueckue ypaBHEHHs C TapaMeTpaMu

11 JlorapupMuueckre HEpaBeHCTBA C MapaMeTPaMu

12 Jlorapugmuueckue CUCTEMBI ¢ TapaMeTpamMu

13 TpuroHomeTprudeckre ypaBHEHHUs C MapameTpaMu

14 TpuronHomeTpruyeckre HEPAaBEHCTBA C MapaMeTpamMu

15 TpUroHoMEeTpUYECKUE CUCTEMBI C TapaMETPAMU

16 Koumponvnas paboma Ne7no meme «3adauu ¢ napamempamu
IloBTOpEeHue, 00001IeHNE, CHCTEeMaTH3alUs 3HAHUIl - 16 yacoB

1 Apudmernaeckue oneparyu ¢ 1eHCTBUTEIbHBIMHA YHCIAMU

2 Pemenne npoOGHO-paliiOHANBHBIX YpaBHEHUN

3 DneMeHTapHOe HccieoBaHne U rpaduku QyHKImA

4 [Ipeobpa3oBaHus YMCIOBBIX BBIPAKECHHI, COIEPIKALNX CTENEHH  KOPHU

5 Pelienue nppalimoHanbHbIX YpaBHEHUN

6 OCHOBHBIE METO/Ibl PELIEHUS TOKA3aTENbHbIX YPaBHEHUN

7 Pemenue norapudMuueckux ypaBHEHUN

8 [Ipeobpa3oBaHye TPUTOHOMETPUUYECKUX BBIPAXKEHUN

9 PemreHne TpUroHOMETPUYECKUX YPAaBHEHHUN

10 OT60p KOpHEI TPUTOHOMETPUUECKHUX ypaBHEHUN

11 Boruncnenmne npon3BoIHbBIX AIEMEHTAapHbIX (PyHKINN

12 ITpumMeHeHre Npor3BOIHON K MCCIIeIOBAaHNIO (DYHKIIMU

13 [IpumeHeHne nHTerpana i HaX0XACHUs MJI0MAAeH IIOCKUX QUryp

14 Ilpomesccymounasn ammecmayusn. Hmozoeasa konmpoavnasn paooma (Ne8)

15 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOTHI

16 Cucremaru3zanus 3HaHUN
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