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HOACHHUTEJBHASA 3AITNCKA

HEJA N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havaja MaTeMaTHYECKOTO aHalM3a» SBJISIETCS OJHUM M3 Haubojee 3Ha4YMMBIX B IMPOrpaMMe
CTapIIe MIKOJBI, MOCKOJBbKY, C OJHOW CTOPOHBI, OH oOeclednBaeT HHCTPYMEHTANBHYIO 0a3y s H3ydeHHUs BCeX
€CTCCTBEHHOHAYYHBIX KYPCOB, a C APYrodl CTOPOHBI, (OPMHUPYET JIOTHUECKOE M aOCTPaKTHOE MBILIUICHHE YYalIUXCsS Ha
YpOBHE, HEOOXOIUMOM [UIsI OCBOCHHS HH(OOPMATHKHU, OOIIECTBO3HAHS, HCTOPHH, CIIOBECHOCTH H IPYTHX AUCHOUIUIHH. B
paMKax JaHHOTO Kypca ydalluecs OBJAJeBAIOT YHHBEPCAIBHBIM SI3BIKOM COBPEMEHHOH HayKH, KOTOpas (GopMyIupyeT
CBOM JIOCTHXKEHHUS B MaTeMaTHYECKOH (hopme.

Kypc anreOpsl m Haganm MaTeMaTHYECKOTO aHANM3a 3aKIaJbIBACT OCHOBY IUIS YCIIEITHOTO OBJAICHUS 3aKOHAMHU
($U3UKY, XUMUH, OMOJIOTHH, TOHUMAHHUS OCHOBHBIX TCHICHIIUI Pa3BUTHS SKOHOMHUKU M OOIIECTBEHHOW JKU3HH, TTO3BOJISIET
OpUCHTHPOBATHCS B COBPEMCHHBIX IHH(POBBEIX W KOMIBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIOIB30BATh HX JUIS
JanbHelero o0pa3oBanys U B TIOBCETHEBHOH JKM3HH. B ToXe BpeMs oBnazeHne aOCTPaKTHBIMHU H JIOTHIECKU CTPOTUMHU
KOHCTPYKIHUAMH aJreOpbl U MaTeMaTHYeCKOro aHajlu3a pa3BUBaeT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH
HCTUHHOCTH, TOKA3bIBAaTh YTBEPKICHHUS C ITOMOIIBIO HHIYKIIMH U PacCyXIaTh ACTYKTHBHO, HCIIOIH30BATh 0000MICHHE U
KOHKpETHU3AIHI0, a0CTparupoBaHue U aHAJIOTHI0, GOPMHUPYET KPEATHBHOE M KPUTUUYECKOE MBIIUICHHE.

B xome m3ydeHus kypca «AnreOpa ¥ Havaja MaTeMaTHYECKOTO aHAIM3a» YYallHeCs MOJYyYarOT HOBBIN OIBIT
pelIeHnsT TPUKIAAHBIX 3aJad, CaMOCTOSTEIBHOTO IIOCTPOCHUS MAaTeMaTHUYEeCKHX MOJENCH pealbHBIX CHTYyalni,
UHTEPIPETALUU NIOJYyUYEHHBIX PEIIEHUN, 3HAKOMATCS C IIpUMEpaMu MaTeMAaTHYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE, HAYKE
1 UCKYCCTBE, C BBIJAIOIINMUCS MATEMATHICCKIMH OTKPHITHAMHA M X aBTOPAMH.

Kypc o0mamaer 3HAYMTENBHBIM BOCIUTATEIBHBIM IIOTCHIMAJIOM, KOTOPBIM peanu3yeTcss Kak duepe3 ydeOHBIH
MaTepHal, CIIoCOOCTBYIONTNI GOPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS, TaK U Uepe3 CIeH(UKY yaeOHOH JesITeIbHOCTH,
TpeOyromeld NpoJODKUTEIFHOW KOHIICHTPAllMM BHUMAHHS, CaMOCTOSTEIBFHOCTH, aKKypaTHOCTH M OTBETCTBEHHOCTH 3a
MOJYYEHHBIH pe3ynbTarT.

B ocHOBe MeTomukn oOydeHus anreOpe W HaYajlaM MaTEMAaTHISCKOTO aHalh3a JICKHUT NEATSIHHOCTHBIN MPHHIIUAT
o0y4eHwusl.

B cTpykType Kkypca «Anrebpa W Hayama MAaTEMAaTHYCCKOTO aHAIHM33a» MOXKHO BBIICIUTH CICIYIOIINE
COZlepKaTeIbHO-METOINIECKIE JINHUU: «Uncaa U BEUUCICHHU», «DyHKINU U rpadukm», «YpaBHEHUS U HEPABEHCTBAY,
«Hauana matemaTtnueckoro ananmmza», «MHOXKeCTBa M JIOTHKa». Bce OCHOBHBIE COJEpPKATENbHO-METOAUYECKHUE JTHHUH
M3YyYaroTCs Ha MPOTSHKEHUH ABYX JIET OOYYeHHUS B CTapIieid IIKOJe, €CTECTBEHHO JOMONHSISA IPYT Opyra M IOCTETICHHO
HacCbIllasiCb HOBBIMU TEMaMHU U pa3aciaMu. MosxHo ¢ YBEPCHHOCTBIO CKa3aThb, YTO HaHHBIﬁ KypC SABJIACTCA MHTCTPATUBHBIM,
MMOCKONIBKY O0BemuHseT B cebe coaep’kaHHEe HECKOJNbKMX MATEeMAaTHYeCKUX MTUCIWIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MATEMAaTHICCKUH aHAIHN3, TEOPUS MHOXKECTB, MaTeMaTHIECKas JIOTHKa U Ap. [1o Mepe Toro, Kak yJamiecs
OBJaAeBalOT BcE€ Oojiee MIMPOKUM MaTeMaTHYECKUM amnmapaToM, y HHX [OCJeA0BaTeldbHO (QOpMUpYETC H
COBEPILEHCTBYETCA YMEHUE CTPOUTh MAaTEMATHUUYECKYI0 MOJIENb PealbHONW CUTyalluu, IPUMEHATh 3HAHUS, TIOJy4YE€HHbIE IPU
U3YYEeHUU Kypca, M PpelIeHUs CcaMOCTOATENbHO C(HOPMYIMPOBAHHOW MaTeMaTHUYECKOW 3aladd, a 3aTeM
HWHTEPIpPEeTHUPOBATh CBOM OTBET.

CopeprkaTeapHO-MeTOaNUECKas THHUA «Uncia U BRIYUCICHIS) 3aBepIIaeT (OPMHUPOBAHIE HABBIKOB HCITOJIB30BAHUS
JNEHCTBUTENBHBIX YHUCEJ, KOTOpOe OBIJIO HauyaTo B OCHOBHOHM miKoyie. B crapiueil mkoie oco0oe BHUMaHHE YIESETCS
(OpMUPOBAHUIO HABHIKOB PAIMOHAIBHBIX BBEIUMCICHHAN, BKIIOYAIOMIHUX B ce0s MCHONB30BAaHHUE PAa3IUIHBIX (OPM 3aInch
qucja, yMEHHUC JICJ1aTh MPUKUIKY, BBIIIOJTHATD HpI/I6J'[I/DKéHHI:I€ BBIYHUCJICHHUS, OICHUBATD YUCJIOBBIC BBIPAXKCHUA, pa6OTaTL C
MaTeMaTHYeCKUMHM KOHCTaHTaMHU. 3HAKOMbIE YYallUMCS MHOXKECTBAa HATypalbHBIX, LEJIbIX, PalHOHAJIbHBIX U
JNCHCTBUTENBHBIX YHCENT TONOJHSIOTCS MHOXECTBOM KOMIUIEKCHBIX dYHCENl. B KaXIOM H3 JTHX MHOXECTB
paccMaTpUBarOTCA CBOWCTBEHHBIE €My CHEeUM(pUYECKHE 3a/1a4M W Ollepalliy: JeJIeHHEe Hallelo, ONepUPOBAHNE OCTATKaMHU
Ha MHOJKECTBE ILEJIBIX YHCENT;, 0COObIC CBOMCTBA pAllMOHATIHHBIX M UPPAIMOHAIBHBIX YHCEI; apiu(pMeTHISCKUE OTIepalliH, a
TaK)Ke HM3BJICUYCHHE KOPHA HATYpaJbHOW CTENEHW HAa MHOXKECTBE KOMIUIEKCHBIX 4Hcels. biaromaps mocienoBaTeIbHOMY
PaCUIMPEHHIO Kpyra HCIMOJIb3YEMBIX YHCEJ U 3HAKOMCTBY C BO3MOXKHOCTSAMH MX MPUMEHEHHS ISl PELIEHUS Pa3IMYHBIX
3ama4 (opMUpyeTCsl NPEACTaBICHUE O SIUHCTBE MATEMAaTHKU KaK HAyKH W €€ poJid B MOCTPOCHHH MOJENIEH peanbHOro
MHPa; ITUPOKO HCIIOJB3YIOTCS 0000IICHNE M KOHKPETU3AIHS.



Jluans «YpaBHEHHS U HEPABCHCTBA» PEaJIM3yeTCs HA MPOTSHKCHUN BCEro 0OYUEHHUS B CTapIIeH MIKOJIE, TIOCKOJIBKY B
Kaxa0M paszesne IIporpaMMbl NpeayCMOTPEHO pEelIeHHe COOTBETCTBYIOUINX 3ajad. B pe3ynpTaTe ydaluecs: OBJaleBaloT
Pa3MUYHBIMH ~ METOJAMH PCIICHUS PAIOHANBHBIX, HPPANHOHANBHBIX, ITOKA3aTENBHBIX, JIOTAPH(PMHUUYECKUX U
TPUTOHOMETPUUECKUX YPaBHCHHH, HEPABCHCTB U CHCTEM, a TAaKKe 3a/ad, coAepxamux napameTpsl. I[lonydeHable ymMeHus
OIUPOKO WCIIONB3YIOTCS MPH HCCISIOBAaHUM (PYHKIUH C MOMOINBI0 IPOHM3BOJHOW, MPH PEIICHUH MPHUKIATHBIX 3a1ad U
3a/1a4 Ha HaXOXKACHHE HANOOJIBIINX U HAUMCHBIINX 3HaUeHUU QyHKImH. [laHHas conepKaTeNbHas JIMHUS BKIIOYAET B CeOs
TaKkKe (POPMHPOBAHME YMEHUH BBITIOIHATH Pacu€Thl O GopMyiaaMm, mpeoOpa3oBaHUs PAIllMOHAIBHBIX, HPPAIMOHATHHBIX U
TPUTOHOMETPUIECKUX BBIPAKCHHUM, a TaKKe BBIPAKCHHU, CONEpKAIIMX CTENCHHW W JOorapudMbl. bmaromaps m3ydeHHIo
anreOpamdeckoro Marepuajia TPOUCXOAUT JalbHEWIee pa3BUTHE aJTOPUTMUYECKOTO U abCTPaKTHOTO MBIIUICHUS
yganmxcs, (HOPMHUPYIOTCS HABBIKM JETYKTHBHBIX PACCYXICHUH, pabOThl C CHUMBOJBHBIMH (hOpMaMU, TPEACTABICHIUSI
3aKOHOMEPHOCTE! U 3aBHUCUMOCTEH B BUJC PAaBEHCTB U HEpaBEHCTB. Anrebpa npeanaraet 3¢ (eKTUBHBIE HHCTPYMEHTHI IS
peuieHus NpakTHYECKUX U €CTEeCTBEHHOHAYYHBIX 3aJ1a4, HATJISIIHO AEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKa HAYKHU.

CopepxatenpbHO-MeTOAMYECKasl TUHIS «DYHKINHA U TpadUKW» TECHO TMEPeIrIeTaeTcsl ¢ IPYTUMH JIMHUSAMH Kypca,
MOCKOJIBKY B KaKOM-TO CMBICIIE 3a1a€T TIOCIEe0BATeIbHOCTh U3yUeHHUsl MaTepuana. M3ydeHue cTerneHHOH, ToKa3aTelbHOH,
Jorapu(MUIECKOd W TPUTOHOMETPHICCKUX (YHKIUH, UX CBOMCTB M TPadUKOB, UCTIOIH30BAHNE (PYHKIMHA IS PEIICHUS
3a1a4 U3 APYruX y4eOHBIX NPEJIMETOB M PeaJbHOM >KU3HH TECHO CBS3aHO KaK C MAaTEMaTHYECKHM AHAJIHM30M, TaK U C
peuleHueM ypaBHEHH M HepaBeHCTB. llpu 3ToM Oojblioe BHUMaHHE YAeseTcs (OpPMHUPOBAHUIO YMEHHUS BBIPAXKATh
(hopMynaMu 3aBUCUMOCTH MEXKIY Pa3NHIHBIMHU BEIMIMHAMH, UCCICIOBATH MOMYyYSHHbIC (DYHKINHU, CTPOUTh UX IpaduKm.
Martepuan 3TOi coJepKaTelbHOM JMHWUW HaIleieH Ha pPa3BUTHE YMEHHA W HAaBBIKOB, MO3BOJISIONINX BbIPaXKaTh
3aBUCHMOCTH MEXAy BEIHMYMHAMH B Pa3iHdHOW (opMe: aHAIUTUYECKOH, rpaduueckoil m cioBecHou. Ero m3yduenme
CIIOCOOCTBYET Pa3BUTHIO alITOPUTMHUYECKOTO MBIILIEHHUS, CIIOCOOHOCTH K 000OIICHUIO U KOHKPETU3AINH, UCTIOIH30BAHHIO
AHAJIOTHI.

CopepxatenpHast nuHUS «Hadama mareMaTHYeCcKOTO aHajIN3a» II03BOJSET CYIIECTBEHHO DPACIIMPUTH KPYT Kak
MAaTCMATUYCCKUX, TaK U MPUKIAJHBIX 3aa4, JOCTYIIHBIX MIKOJbHUKAM, TaK KaK Y HUX IMOABJISACTCA BO3MOXHOCTbL CTPOUTH
rpaduKky CIOKHBIX (QYHKIUH, OMPEACNATh WX HAUOOJIBIINE W HAUMEHBITNE 3HAYCHHS, BBIYUCITH IUIOMIANN (QUTYp H
00BEMBI Tell, HAXOAWTH CKOPOCTH M YCKOpeHHUs mporeccoB. JlaHHas conepKaTelbHAasi JHHUS OTKPHIBACT HOBBIC
BO3MOKHOCTH TMOCTPOCHHS MaTEMAaTHUYECKUX MOJENIEH pealbHbIX CUTyallUl, O3BOJISIET HAXOAUTh HAWIIydlllee pelieHue B
MPUKJIATHBIX, B TOM YHCIE CONUAIBHO - SKOHOMHYECKHUX, 3a/adax. 3HAKOMCTBO C OCHOBAMH MAaTEeMaTHICCKOTO aHalln3a
CIIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (OPMaJbHO-JIOTHYECKOTO M KPEaTUBHOTO MBILIUICHUS, (JOPMUPOBAHUIO YMEHHMA
pacro3HaBaTh MPOSIBICHHUS 3aKOHOB MaT€MaTUKH B HayKe, TEXHHUKE M HMCKYCCTBE. YUallluecs Y3HAIOT O BBIJAIOIIUXCS
pe3yiibTaTax, MOJYYCHHBIX B XOAC pa3BUTUA MAaTEMATUKN KaK HAYKHU, U 06 HX aBTOpax.

ConepxaTenbHO-MEeTOAMYECKasT TUHUS «MHOXKECTBA M JIOTHKa» BKIIOYACT B CeOs DJIEMEHTHI TCOPUH MHOXKECTB U
MaTeMaTHIECKOH JIOTHKHU. TeopeTHKo-MHOKECTBEHHBIE MTPEACTABICHHS IPOHU3BIBAIOT BECh KYyPC IMIKOJIBHON MaTEeMaTUKH U
MpeanararoT HauOoliee YHUBEPCAIbHBIA S3BIK, OOBEIUHSIONIMNA BCcE pa3lelibl MaTeMaTUKH M e€ MPUIOKECHHH, OHHU
CBSI3BIBAIOT pPa3HbIE MATEMATUUECKHE JUCIUIUIMHEI M UX MPUIOKEHUS B eINHOE 1eioe. [loaToMy BaKHO JaTh BO3MOXKHOCTD
MIKOJIFHUKY TIOHUMATh TEOPETHKO-MHOKECTBEHHBIH S3bIK COBPEMEHHOM MaTEeMaTUKH M UCTIONB30BATh €T0 IS BRIPAKCHUS
CBOMX MbIcel. J[pyruM Ba)KHbIM NPHU3HAKOM MaTEMaTHKHM KaK HayKH ClieyeT NMPU3HAaTh CBOWCTBEHHYIO €l CTPOroCTh
000CHOBaHWII W CIIEIOBAaHWE OMNPENCNEHHBIM IIpaBHJIaM IIOCTPOCHHS JOKA3aTeNbCTB. 3HAKOMCTBO C DJIIEMEHTAMH
MaTEeMaTUYECKON JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIIJICHUS YYalIMXCs, MO3BOJSET UM CTPOUTH CBOU
paccyXJIeHUS Ha OCHOBE JOTHUECKUX MPaBWI, GOPMUPYET HABBIKA KPUTHIESCKOTO MBIIIICHHUS.

B kypce «Anrebpa © Hadala MaTeMaTHYECKOTO aHANIHW3a» MPHUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO
MOJICJIUPOBAHUS, KOTOPbIE NPHU3BAaHBI CIOCOOCTBOBATH (DOPMHPOBAHUIO HABBIKOB IIOCTPOCHHS MOJENEH peallbHbIX
CUTyalui, UCCIENOBAHNS ITHX MOJEJICH C MOMOIIBI0 ammapara anreOpsl ¥ MAaTEeMAaTHYECKOTO aHalln3a, HHTEPIPETAHA
MOJIYYeHHBIX pe3yabTaToB. Takue 3alaHusl BIUIETEHBI B KaXKIbli U3 pasnenoB [IporpaMmbl, TOCKOIBKY BECh MaTepuall
Kypca IAPOKO HCIIONB3YETCS IS PEIIeHUs IPUKIaAHBIX 3anad. [Ipn pemreHnn pearbHBIX MPaKTHISCKUAX 3a1ad yIamnuecs
pa3BHBAIOT HAOIIOAATEIBHOCTh, yYMEHHE HAXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIB30BAaTh aHAJIOTHIO,
0000ImaTh U KOHKPETH3UPOBATH MpoOIeMy. JlesATebHOCTh O (OPMHPOBAHHIO HABBIKOB PEIICHUS NMPHUKIATHBIX 3a1ad
OpraHM3yeTCs B IMPOIIECCe U3YUEHHUS BCEX TEM Kypca «Aredpa i Hadasla MaTeMaTHIECKOTO aHATTU3a.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
CornacHo yueObHOMy turany B 10 —11 kilaccax m3ywaercst yueOHBIH Kypc «AnreOpa M Hadajla MaTeMaTHYeCKOTO
aHaJM3a», KOTOPBIH BKIIOYAET B ce0s ClIeNyIOIINEe OCHOBHBIC pa3/ieibl colepkanus: «ncia u BEIYUCICHU», «Y paBHEHUS
W HepaBeHCTBa», «DyHkunn u rpadukny, «Hauana maremaTnyeckoro aHann3ay, «MHOXKECTBA U JIOTHKa.
B YueOnoM mnane Ha m3ydeHue yriyOnE€HHOro Kypca aireOpsl M Hadal MaTeMaTHYeckoro anammsa B 10—11
KJaccax OTBOJUTCS HE MeHee 4 y4eOHBIX 4acOB B HEJEIIO B TEUCHUE Ka)XKIOTO Iola 00yUeHHUs, BCETO 3a J(Ba roJa 00y4eHHs
— He MeHee 280 y4eOHBIX 4acoB.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O TIIPEJIMETA <«AJI'EBPA W HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A»

OcBoenne yueOHOTO mpeaMeTa «Anredpa 1 Hadajga MaTeMaTHIECKOTO a HaJIM3a» JOJDKHO 00eCIeunBaTh JOCTIDKEHHE
Ha YpOBHE cpenHero obmiero o0pa3oBaHus CIEAYIOUINX JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX
pe3yNbTaTOB:

JIMMHOCTHBIE PE3YJIbTATbI

JIn4HOCTHBIE pe3yabTaThl OCBOCHUS MPOrPaMMBbl yueOHOIo mpeaMeTa «MaTeMaTHKa) XapaKTepU3yIOTCs:

I'paxx1aHCKOE BOCIUTAHHUE:

c(hopMHPOBAHHOCTHIO I'PAXKAAHCKOHN MO3UIKN 00yUaIOMIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO WJIEHA POCCHHCKOTO
00IIecTBa, MPeICTaBICHHEM O MaTeMaTHYeCKUX OCHOBAaX (PYHKIIMOHMPOBAHHS PA3JIMUHBIX CTPYKTYD, SBJICHUH, IPOLEAYp

rpa)kAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCH W TP.), YMEHHEM B3aMMOJCHUCTBOBATH C COUHAJBHBIMH HHCTHTYTAMH B
COOTBETCTBHUH C UX QYHKIMSIMH 1 HA3HAYCHHEM.

[TaTproTHyeckoe BOCIUTAHUE:

c(OpMHUPOBAHHOCTBIO POCCHMCKON TPaXJIAHCKOW WICHTUYHOCTH, YBaXKEHHS K TMPOIIJIOMY U HACTOSIIEMY
pOCCUICKON MaTeMaTHUKH, II€HHOCTHBIM OTHOILIEHHWEM K JOCTHKEHHUSM POCCHUUCKMX MAaTEeMAaTHKOB M POCCHHUCKOM
MaTEeMaTHYECKOH IIKOJIBI, K HCIOIB30BAHHUIO OTUX JOCTIKCHUN B APYTUX HAYKaX, TEXHOJOTHUIX, Chepax IKOHOMUKH.

JYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:
OCO3HAHHUEM OYXOBHBIX LIEHHOCTEH pOCCHﬁCKOFO Hapozaa, C(l)OpMI/IpOBaHHOCTBIO HPAaBCTBCHHOT'O CO3HAHMU,

OTHYCCKOI'0 IOBCACHHA, CBA3AHHOTO C HpaKTI/I‘{eCKI/IM HpI/IMeHeHI/ICM JIOCTI/I)KGHI/II\;I HayKI/I U ACSATCIBbHOCTBIO y‘{éHOFO;
OCO3HaHUEM JIMYHOrO BKJIaJa B IOCTPOEHUE YCTOHUYHMBOIO OyAyIIETo.

DCTETUYSCKOE BOCIIMTAHHUE:

JCTETUYECKUM OTHONICHHMEM K MHpPY, BKIOYAas ICTETHUKY MAaTeMAaTHUYECKHUX 3aKOHOMEpPHOCTeH, 00BbeKTOB, 3ajad,

pelIeHu, paccyXIeHUH; BOCIPUUMUMBOCTHIO K MATEMAaTUYECKHUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHUE:

c(hopMHUPOBAHHOCTHIO YMEHUS PUMEHITh MAaTEMAaTHUECKHE 3HAHUS B MHTEpEcaxX 30POBOTO M Oe30TacHOTo oOpasa
JKU3HU, OTBETCTBEHHOT'O OTHONICHHSI K CBOEMY 3I0POBBIO (3J0pPOBOE MUTAHHE, COANAHCHUPOBAHHBIA PEKUM 3aHATHHA H
OTIBIXa, peryispHas Qu3nueckas aKTHUBHOCTh);, (U3UYECKOrO COBEPIICHCTBOBAHUS MpPH 3aHATUSAX CIIOPTUBHO -

03JI0POBUTEIHHOMN NEATECIHHOCTHIO.
TpynoBoe BOCIIUTAHHUE:
TOTOBHOCTBIO K TPYdy, OCO3HAaHHEM IICHHOCTH TpPYAOJIOOWS;, WHTEPECOM K pa3nYHBIM  cdepam

npodeccnoHaIbHON IESATETBPHOCTH, CBA3aHHBIM C MAaTEMAaTHKON M €€ MPUIIOKCHUIMH, YMCHHEM COBEPIIATh OCO3HAHHBIH
BBIOOp Oyaymied mpodeccun W pealn30BBIBATE COOCTBEHHBIC JKU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO K
MaTeMaTHYECKOMY 0Opa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSDKEHUH BCEH KU3HU; TOTOBHOCTHIO K aKTHBHOMY YYACTHIO
B PELICHUM NPAKTUUYECKUX 3a]1a4 MaTEMaTUUECKOM HallpaBIEHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:!

c(hopMHUPOBAHHOCTHIO AKOJIOTHIECCKON KYIBTYPHI, TOHAMAaHHUEM BIUSHUS COIMAIBHO-DKOHOMHYECKHX MPOIECCOB Ha

COCTOSIHME NPUPOJHOH M COLMAIBHONH CpeAbl, OCO3HAHUEM TIJI00AJBHOTO XapaKTepa 53KOJOTHYECKUX Mpo0ieM;
OpHEHTallMell Ha IIPUMEHEHHE MAaTeMaTHYeCKWX 3HaHWH JUIS pelIeHns 3ajad B OOJIACTH OKPYXKAIOUmEeH Cpensl,
IUTAaHUPOBAHUS MOCTYIIKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN AJISl OKpY>KaIOIIei cpeibl.
I{eHHOCTH HAYYHOTO NO3HAHUS:
c(hOopMUPOBAHHOCTHIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U




OOIIECTBEHHOH MpPAaKTHKH, MOHMMAaHUEM MAaTEeMaTHYECKOM HayKH Kak c(epbl 4eJOBEYECKOM AESITEIBHOCTH, ITAloOB e
pa3BUTUSA U 3HAYUMOCTH IS Pa3BUTHs LUBHIM3ALMK; OBJIAJCHHUEM SI3bIKOM MaT€MaTHKU U MAaTEMAaTHYECKOW KyJIbTYpPOH
KaK CpEICTBOM [IO3HAHUS MHpPA; TOTOBHOCTBIO OCYIIECTBIATh IPOEKTHYKD M HCCIEJOBATEIbCKYIO JE€ATENBHOCTD
WUHJUBUYaJIBHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIe pPE3yIbTAThl OCBOCHMS IpOrpaMMBbl y4ueOHOTO mpeaMera «MaTeMaTHKa XapaKkTepH3YIOTCs
OBJIAJICHUEM YHUGEPCATbHBIMU NO3HABAMETbHBIMU OClCIMEUAMU, YHUBEPCAILHBIMU KOMMYHUKAMUGHBIMU OeliCmeuamu,
YHUGEPCANbHBIMU PEZYIAMUESHBIMU OCTICHIEUAMU.

1) Yuuegepcanvnvie nosnagamenwvnvie Oeiicmeus, odecneuugarom Gopmuposanue 6a306bixX KOZHUMUGHDIX
npouyeccog odyuawwuxca (océoenue Mmemoo06 NOZHAHUA OKPYIHCAIOW €20 MUPA;, NPUMEHEHUe J102UYEeCKUX,
uccnedoeamenvcKux onepayuil, ymeHuit pabomams ¢ ungopmayueii).

ba3oBbIe JIOTUYECKHE NEUCTBUS:

* BBISBJIATH U XapaKTEPHU30BaTh CYHICCTBEHHBIC IPU3HAKN MaTEMAaTHIECKUX O0BEKTOB, MOHATUH, OTHOIICHUNA MEX Y
HNOHATUAMY; (DOPMYITUPOBATH ONPEACICHUs TOHATHI, YCTaHABJIMBATH CYIICCTBCHHBIN MNPU3HAK KJIAacCUPUKAIINH,
OCHOBaHUS 7151 0000IIEHUS U CpaBHEHUS, KPUTEPUHU TIPOBOJUMOTO aHAIN3a;

* BOCTIPUHUMATH, (HOPMYIUPOBATH U MPEOOPA3OBHIBATH CYKJICHHS: YTBEPIUTENbHBIC U OTPULIATEbHBIC, ETUHUYHEIE,
YJacTHEIE U OOIINE; YCIOBHBIE;

* BBIABJIAITH MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOPEUHs B (paKkTax, JaHHBIX, HAOIIOICHUAX U
YTBEPXKACHUSAX; IPEAJIaTaTh KPUTCPUH IS BBISIBIICHUS 3aKOHOMEPHOCTEH U IPOTHBOPEUUH;

e JIeNaTh BBIBOJNBI C KCIOJB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX W WHAYKTUBHBIX yMO3aKIIOYCHHM,
YMO3aKJIIOUeHHUH 110 aHAJIOTUH;

* MPOBOJWUTH CaMOCTOSTEIBHO JOKa3aTeNbCTBA MAaTEMATHUECKHX YTBEPKACHHUU (MPsAMBIE M OT ITPOTUBHOTO),
BBICTPaNBaTh apryMEHTALINIO, IPUBOAUTD IPUMEPH! U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHUS U BBIBOJIBI;

* BBIOMpPATH CIIOCO0O pemieHus y4eOHOU 3a1adyu (CpaBHMBATh HECKOJLKO BapUAHTOB PEIICHHUS, BHIOUpATh Hambosee
MOAXOJIAIINN C YIETOM CAMOCTOSTEIBHO BBIJICIICHHBIX KPUTCPHUCR).

ba3oBble nccienoBaTenbCKUE AEUCTBUS:

* HCIOJIb30BaTh BONPOCHI KaK HCCIEAOBATEIbCKUIA HHCTPYMEHT TIO3HAHWS; (OPMYyIUPOBATH  BOMPOCHI,
¢bukcupymolie NpoTUBOpeUre, MPodaeMy, YCTaHaBIMBATh HCKOMOE M JIaHHOe, (OPMHUPOBATh TUIOTE3Y, APTyMEHTHPOBAThH
CBOIO TIO3HIINIO, MHCHHE;

* MPOBOJHTH CAMOCTOSTEIPHO CIJIAHUPOBAHHBIA IKCICPUMEHT, HCCICAOBAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOT0 00bEKTa, IBICHUS, MIPOIeCcCca, BEISIBICHUIO 3aBICUMOCTEH MEXK Ty 00BbEKTaMU, SIBJICHUSIMH, POIIECCaMU;

* CaMOCTOSITEJIBHO (OpMYyIHUpOBaTh OO0OOIICHUS W BBIBOJALI IO pE3yJibTaTaM MPOBEISHHOTO HaOIIOIeHU,
HCCIIEeIOBAHISI, OIICHUBATH JOCTOBEPHOCTH MOMYICHHBIX PE3yIbTATOB, BEIBOJOB M 0000IICHHUI;

* IPOTHO3MPOBATh BO3MOXHOE PAa3BUTHE MPOLECCa, a TAKKE BBIABUIATh MPEAINOJIOKEHHS O ero Pa3BUTUH B HOBBIX
YCIIOBUSX.

PaboTa ¢ nHpopMmanuei:

* BBISBJIATH A (UIUTE HHQOPMAIINH, TaHHBIX, HCOOXOAMMBIX IJISI OTBETA Ha BOIIPOC U IJIS pEIICHUS 3aJa4H;

* BpIOUpaTh MHPOPMALMIO ©3 MCTOYHUKOB PAa3jIMYHbIX THUIIOB, AaHAIM3UPOBaTh, CHUCTEMaTHU3UPOBATH U
UHTEPIPETUPOBATH HHPOPMAIIMIO PA3IMYHBIX BHIOB U (GOPM MIPEICTaBICHUS;

* CTPYKTYPHUPOBATh WH(POPMAIIHIO, IPEICTABIIATE €€ B Pa3IMIHBIX (popMax, HILTIOCTPUPOBATH IpahUICCKH;

* OIECHHUBATH HAJEKHOCTh HHPOPMAIINH IO CAMOCTOSATEIEHO CPOPMYINPOBAHHBIM KPUTEPHUSIM.

2) Yuusepcanvuvie kommynuxamuensle oeticmeus, 06ecneuusaronm chopmuposaHHoOCmy COUUATLHBIX
HABBIKOG 00YHAIOWUXCA.

OOmenue:

* BOCHPUHUMATh W (HOPMYJIUPOBATH CYXNKICHHS B COOTBETCTBHM C YCJAOBHSAMHU W IEJAMH OOIIEHHS; SCHO, TOYHO,
IrPaMOTHO BEIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MICHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PEIICHUS 3a1a4Hu,
KOMMEHTHPOBATD MOJYYCHHBIN PE3yIIbTaT;

* B XoJe OOCYKICHHS 3aJaBaTh BOMPOCH IO CYIIECTBY OOCYXJaeMOH TeMbl, MPOOJIEMBI, perraeMoil 3amadd,
BBICKA3bIBaTh MJICH, HALICJICHHbBIE HA TIOUCK PELICHHS; COMOCTABIATh CBOM CYXKACHMUS C CYKIACHUIMU



JPYTUX YYaCTHUKOB IHAJIOTa, OOHAPYKMBATh pasziHyue M CXOJACTBO IO3UIHMI; B KOPPEKTHOH (opme ¢GopMyIHpoBaTh
pa3HoTIacus, CBOU BO3PAKCHUS,

* MPEJCTaBIATh PE3YJIbTaThl PEUICHUs 3aJauu, SKCIIEPUMEHTa, UCCIIEI0BaHUS, IPOEKTa; CAMOCTOSTEILHO BHIOUPATD
(hopmar BBRICTYIUICHHSI ¢ YISTOM 33J1au MPE3SHTAIUU U 0COOECHHOCTEH ay TUTOPHUH.

CoTpyIHHYECTBO:

* MOHUMATH U MCIOJIb30BAThH MPEUMYIIECTBA KOMaHIHOW U MHIUBHIYAIbHOM PabOThI IPH peIlIeHHH y4eOHBIX 3a/1a4;
MPUHUMATH I[EJTh COBMECTHOH AESITEIHHOCTH, IUIAHUPOBATH OPTaHHM3AIMI0O COBMECTHOW pPabOTBI, pacHpeNeNiaTh BHUIBI
pabot, JoroBapuBaThCs, 00CYXKAATh MPOIECC U Pe3yabTaT pabOThl; 0000IIaTh MHCHHS HECKOJIBKUX JIIOJIEH;

* y4acTBOBaTh B TPYNIOBBIX (hopMax paboThl (0OCYXICHHS, OOMEH MHEHHMSIMH, «MO3TOBBIC IITYPMBI» H T.IL.);
BBIIIOJIHATH CBOKO HaCTh pa60T1>1 U KOOPAWHHUPOBATH CBOU ):[eﬁCTBPIH C IpYruMu 4jJ€HaMu KOMaH/ibl, OLICHNBATHL Ka4C€CTBO
CBOErO BKJIaJa B OOIIMH MPOJYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUSI.

3) Yuueepcanvuvie pezynamusnsie oeticmeus, 06ecneuusaiom Qopmuposanue cmMolc106bIX YCHAHOBOK U

JHCUZHEHHBIX HAGBIKOG TUYHOCHIU.
CaMoopragu3aius:

¢ COCTaBJIATH IJIaH, AJITOPUTM PCUICHUS 3aa4u, BI)I6I/IpaTI> crnocod peuieHus ¢ y‘{éTOM HUMCHOIIUXCA PECYPCOB U

COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEHICHUH ¢ YIETOM HOBOM MH(POPMAIIHUH.

CaMOKOHTPOIIb:

* BJIAJICTh HAaBBIKAMHU TI03HABATEIBHOW pe(IIEKCUM KaK OCO3HAHHUS COBEPIIAEMBIX JCHCTBHUH M MBICIHUTEIBHBIX
MPOIIECCOB, WX PEe3yJbTATOB; BIANETh CIIOCOOAMH CaMOINPOBEPKH, CAMOKOHTPOIS TpoIecca M pPe3yiabTaTa PEIICHHUS
MaTeMaTH4YECKOM 3a1auH;

* MPEABHICTH TPYAHOCTH, KOTOPBIE MOTYT BOSHHKHYTH MPH PEIICHUH 3aa9H, BHOCUTH KOPP €KTHUBBI B JEATEIHHOCTD
Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAHACHHBIX ONTUOOK, BHISBIICHHBIX TPYIHOCTEH;

* OIICHHBATH COOTBETCTBHE PE3YJIbTATa IIETH U YCIOBUAM, OOBACHATH MPUYUHBI JOCTIKCHUS WIH HEIOCTIDKCHUS
PE3YNIBTATOB JEATEIBHOCTH, HAXOIUTh ONIHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJILTATBI 10 kiaacc
Yucaa 1 BbIYUCJIEHHS

*  CB00OJgHO OMNEPUPOBATH MOHATHUAMH: PAIMOHAIBHOE YHCIIO, OECKOHEYHas TMepHoandecKas Ipo0b, MPOIEHTHI,
HMppalruoOHATHHOE YHCII0; MHOXKECTBA PAIlHOHANBHEIX U ICHCTBUTEIBHBIX YHACEIT, MOAYIb ACHCTBUTEIHHOTO YHCTIA.

*  IIpumeHaTh aApoOU U MPOIEHTHI JUIS PEIICHUs MPUKIATHBIX 3aJlad U3 pasU4HbIX OTpacjeil 3HaHWA U peabHOU
KU3HU.

*  IIpumeHATH NpUOIMKEHHBIC BBIYUCIICHHS, TPABUIIA OKPYTJICHUS, MPUKHUIKY U OLIEHKY pe3yJbTaTa BEIYHCICHUH.

*  CB00OIHO OTIEPHPOBATH MOHATHEM: CTEIICHB C LIEJIBIM ITOKA3aTeIeM; UCIIOIB30BaTh MOAXOISIIIYI0 (OPMY 3aIUCH
JNEHCTBUTEIBHBIX YUCEI IS PEIICHISI MPAKTHUECKUX 3a/1a4 M MPEICTaBICHUS JaHHBIX.

*  CB00OJHO ONEPUPOBATH MOHATHEM: APUPMETHICCKUI KOPSHBb HATYPAITBHOU CTEIICHHU.

*  CBo00mHO OmEepUPOBATH MOHITHEM: CTEIICHD C PALIMOHAIBHBIM MOKA3aTEIEM.

*  CB00OIHO OMEPUPOBATH MOHATHIMH: JOrapuM YKCla; TECATUYHBIC U HATYpPATIbHBIC JIOTapU(MEI.

*  CB00OOIHO OTIEPUPOBATH MOHATHIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHTCHC YUCJIOBOTO apTyMEHTA.

*  OnepupoBaTb NOHATHUSIMH: APKCUHYC, APKKOCHHYC ¥ apKTaHT'€HC YUCJIOBOIO apryMEHTa.

YpaBHeHUSs U HEPAaBEeHCTBA
* CBoOomHO omepupOBaTH MOHATHUSAMHU: TOXIECTBO, YpPaBHCHHE, HEPAaBEHCTBO, PAaBHOCHWIHHBIC ypaBHEHHUS U
ypaBHEHUA-CJIEICTBUS; paBHOCUJIbHbIE HEPABEHCTBA.
*  IIpuMeHATH pa3iIMYHBIE METOMbI PEIICHHUS PAalMOHAJBHBIX U JIPOOHO-PAIlMOHAIBHBIX YpPaBHEHUN; MPUMEHSThH
METOJ UHTEPBAJIOB ISl PELIEHUS] HEPaBEHCTB.



° CBO6OJIHO OonepUupoBaTh INOHATHUSAMMU MHOI'OYJICH oT OJIHOI71 HepeMeHHOﬁ; MHOTI'OYJICH C OEJIbIMHU
KO3 ¢uIueHTaMU, KOPHU MHOTOWICHA; MPUMEHATH JCICHIEe MHOTOWICHA HAa MHOTOWICH C OCTATKOM, TEOpEMY
besy u Teopemy Buera 1uist pemeHus 3anad.

e CBOOOIHO OTIEPUPOBATH MOHATHSIMH: CUCTEMa JHHEWHBIX YpaBHEHHU, MAaTPHIIA, ONPEACTUTEIs MATPUIEI 2 X 2 U
€ro TeOMETPUUYECKUI CMBICI; HCIOJIB30BaTh CBOMCTBA OmpeAenuTesns 2 X 2 s BBIYUCIEHHUS €ro 3HaueHUs,
MPUMEHATH OMPESIUTENH ISl PEMICHUS] CUCTEMbI JIMHEHHBIX ypaBHEHH; MOJICINPOBATh PEallbHBIE CHTYAlllH C
MOMOIIBIO CHUCTEMBl JMHEWHBIX YpaBHEHHU, WCCJIEIOBaTh MOCTPOSHHBIE MOIENH C TIOMOIIBI0 MAaTpHUI U
OTIpe/eTuTeNeH, HHTEPIPETUPOBATD MOJyUYCHHBIN PE3yNbTaT.

e Hcnonb30BaTh CBOMCTBA IEWCTBHUM ¢ KOPHSAMH JUISI IPEOOPA30BAHMS BhIPAKCHHI.

*  BhINoaHATE NpeoOpa30BaHKs YUCIIOBBIX BRIPAKEHHI, COAEPIKALIUX CTEIIEHH C PAallHOHAJIBHBIM [TOKa3aTeNeM.

* Hcnonp30Bath cBOMCTBa MorapuMoB aiist mpeoOpa3zoBaHus JOTapu(HMUIECKIX BBIPAKCHUH.

*  CB00OOJHO OIIEpUPOBATH HOHATHIMU: UppalroHaIbHbIE, TIOKa3aTeJbHbIe U JIoTapu(pMUYECcKHe
ypaBHEHUS; HAXOAUTh UX PEIICHHS C MOMOIIBIO PAaBHOCUIBHBIX MEPEXOJ0B HITH OCYIIECTBIISI IPOBEPKY KOPHEH.

e [IpuMeHATH OCHOBHBIC TPUTOHOMETPHUUYECKUE (POPMYIBI AT PeoOpa30BaHUs TPUTOHOMETPUICCKIX BhIPAKCHHUH.

e CB00OgHO omepUpOBaTH MOHATHEM: TPUIOHOMETPHUUECKOE ypaBHEHHE; NMPUMEHATH HEOOXOIUMBIE (OPMYJIIBI IS
PEIICHUsT OCHOBHBIX THUIIOB TPUTOHOMETPHICCKIX yPAaBHEHUI.

*  MopgenupoBaTh peaibHble CUTYyallMd Ha S3bIKE anreOpbl, COCTABIATh BBIPAXKECHUS, ypaBHEHHUs, HEPaBEHCTBA IO
YCIIOBHIO 33729, UCCIIEAOBATH IOCTPOCHHBIC MOICIN C MCIIOIF30BAHNEM alIapaTa anreOphl.

DyHKIUN U TPAPUKHA

* CBoOoOmHO oOIEepUpPOBaTh NMOHATHAMH: (QYHKIHs, CHOcOOBl 3amaHus (QyHKIWMHM, B3aUMHO OOpaTHBIE (QYHKIUH,
KOMIO3UIWS PYHKIUH; TpaduK GYHKIMH; BEIIOTHATH SJI€MEHTapHEIC Ipeo0pa3oBaHus TpaduKoB (PYHKIIHH.

* CBo0OOaHO omepHpOBaTh MOHATUSAMHU: OOJIACTH ONPEACIICHUS WU MHOXKECTBO 3HAYCHHH (YHKIIUH, HYTU (YHKIIWH,
MPOMEKYTKH 3HAKOTIOCTOSHCTBA.

e CB00OgHO omepupoBaTh MOHATHAMHU: YETHBIC M HEYETHBIE (DYHKLIUHU, NEPUOIUYECKHE (YHKLIHH, MPOMEXKYTKU
MOHOTOHHOCTH (DPYHKIINH, MAKCUMYMBI 1 MUHUMYMBI (DYHKIINHM, HAHOOJbIIEe U HAUMCHBIICE 3HAUCHUE (YHKIIHH
Ha TIPOMEXYTKE.

* CBo0oOmHO OMEpPHPOBATH MHOHATHUSAMH: CTETIEHHAs (YHKIUS C HATypaJbHBIM U IENbIM IOKa3aTejeM, Trpaduk
CTeNeHHO! (QYHKIMK C HATYpaJbHBIM U IIJIBIM IToKa3aTesieM; rpadMK KOPHS 1-0¥ CTETIeH! KaK QYHKIMH 00paTHOH
CTETICHH C HATYPaJLHBIM TOKa3aTeNeM.

e OmnepupoBaTh MOHATHAMH: JHHEHHAs, KBaJpaTHYHas W IpOOHO-THHEWHAas (QYHKLHHU; BBIIOJHATH 3JIEMEHTapHOE
HCCIIeOBaHME U TIOCTPOCHHUE UX TPa(HKOB.

* CBo0OOgHO ONEpHpOBATH MOHATHAMHM: ITIOKa3aTelbHAas M Jorapudmuueckas (QyHKIHMH, UX CBOHCTBAa M TpaduKH;
HCIIOJIF30BATh UX TpadUKu AJIS PEIICHUS YPaBHCHHH.

*  CB00OJHO OIIEpUPOBATH HOHATHIAMU: TPUTOHOMETPHUYECKAs! OKPY)KHOCTB, OIIpe/ieIeHUE
TPUTOHOMETPHUIECCKUX (DYHKIMI YUCIOBOTO apryMEeHTA.

e Hcnomp3oBaTh rpaduku GyHKIUH UIsI HCCISTOBAHMS MIPOIECCOB U 3aBUCUMOCTEH MPU PEIICHUU 33734 U3 IPYTHX
y4eOHBIX NIPEAMETOB U PEAIbHON )KU3HH; BEIPAXKaTh GOPMYIaMH 3aBUCUMOCTH MEX/1y BEJIMUUHAMU.

Hayana MmaTeMaTH4YeCKOro aHAIN3A

* CBo0OoOJgHO omepHpoBaTh MOHATHIMHU: apu(MeTHUecKass U TeoMeTpHuiecKas Mporpeccus, 0ECKOHeUHO yOBIBaroIIast
reoMeTpudecKasi IPOTPECcCHsl; TUHEHHBI W AKCIIOHCHIHATHHBIA POCT, (OPMYNIa CIOXHBIX IPOIEHTOB; HMEThH
MIpecTaBJIeHHE O KOHCTaHTE e.

* Hcnonp30BaTh MPOrPEeCcCHy IS pEIICHUS peabHBIX 33124 MPHUKIATHOTO XapaKkTepa.

* (CBo0O0OJHO OTIEpHPOBATH MOHATHUSAMHU: ITOCIIEIOBATEIBHOCTD, CIIOCOOBI 3a1aHM ITOCIIeI0BATEIbHOCTEH, MOHOTOHHBIE
U OTpaHUYCHHBIC MOCJICOBATEIHHOCTH; IOHUMATh OCHOBBI 3apOKACHHUS MAaTEMaTHUYECKOTO aHAINW3a KaK aHaJIH3a
OCCKOHETHO MAJIBIX.

e CBOOOJHO ONEPHPOBATH MOHATHUSAMH: HEMPEPBIBHbIC (DYHKIIUH, TOYKH pa3pbiBa rpaduka (YHKIIMH, aCUMIITOTHI
rpaduka QyHKIUY.



*  CBoOomHO omepupoBaTH MOHATHEM: (HYHKIHS, HETPEephIBHAs Ha OTPE3Ke; NMPUMEHATH CBOHCTBA HETPEPHLIBHBIX
GYHKIMHA TSI peleHus 3a1ad.

*+ CBo0omHO omepHpOBaTh MOHATHSAMH: IEpBasi W BTOpas NPOU3BOAHBIC (YHKINH, KacaTelbHas K Trpaduky
(GyHKITHIH.

*  BpiuucasaTe Npou3BOJHBIE CYMMBI, IPOU3BEJCHMS, YACTHOTO M KOMIIO3UIIMK ABYX (YHKIWN; 3HATh MPOU3BOIHbIE
3JE€MEHTapHBIX (QYHKITHI.

*  Hcmonws30BaTh reOMeTpUICCKHNA U (QU3UYECKUI CMBICIT IIPOU3BOTHOM JIJIsl PEIICHUS 3a/1a4.

MHoxecTBa M JTOTHKA
*  CB00OOIHO OTIEPUPOBATH MOHATHAMH: MHOXKECTBO, OTIEPAIINY HAJ MHOXKECTBAMH.
*  Hcnonbs3oBaTh TEOPETHUKO-MHOXECTBEHHBIN ammapaT Ajii ONUCaHUs pealbHbIX MNPOLECCOB U SBICHUM, NpuU
peleHnH 3a1a4 U3 APYruX y4eOHBIX MPeaMEeTOB.
*  CBo0omHO omepHpoOBaThH MOHATHAMH: ONPEICIICHNE, TEOPEMa, YPaBHEHUE -CIICICTBUE, CBOMICTBO MAaTEMaTHYECKOTO
00BeKTa, T0KA3aTENbCTBO, PABHOCHIILHBIC YPAaBHEHHS U HEPABEHCTRA.

11 kaace
Yucaa ¥ BLIYKCIEHUS
*  CB00OIHO ONEPHUPOBATH MOHATHUSAMU: HATYpaJbHOE M IIEJO€ YUCIIO, MHOXKECTBAa HATYPaJIbHBIX W IEJBIX YHCE,;
WCIOJIb30BaTh Mpu3Haku AenauMocTd uenbix uucen, HOJ u HOK HaTypanbHBIX uuced s pelIeHHs 3aj]ad,
MPUMEHSITH alropuT™M EBKiHa.
. CB0OOOIHO OMNEPHPOBATH MOHATHEM OCTAaTKa [0 MOXYIIO; 3alHCHIBATH HATYpalbHBIE YUCJIA B PA3ITHIHBIX
MO3UIIMOHHBIX CUCTEMAaX CUMCJICHUS.
*  CB00OJHO ONEPHUPOBATH MOHATHUSIMH: KOMILICKCHOE YHCIO W MHOMXECTBO KOMIUICKCHBIX YHCEN, IMPEACTABIIATH
KOMIIJIEKCHBIE YKClia B alreOpandeckoil 1 TPUTOHOMETPUUECKO popme, BBIMIOTHATH apu( METHUYESCKUE ONepalluu C
HHUMHY U U300pakaTh Ha KOOPJIMHATHOH TUIOCKOCTH.
YpaBHeHHS U HEPABEHCTBA
*  CB00OJHO ONIEPUPOBATH MOHATHAMU: HWppalruoHaJIbHEIE, MOKa3aTeIbHEIC u norapupMuyecKue

HEPaBEHCTBA; HAXOAUTH UX PELIEHHUS C MOMOIIBI0 PABHOCUIIBHBIX MEPEX0JI0B.
*  OcymiecTBisATs 0TOOP KOPHEH NPHU PEIICHUN TPUTOHOMETPHICCKOTO YPaBHEHUS.

*  CBo0OIHO OTEPHUPOBATH MOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO; MPUMEHATH HEOOXOIUMBIC (POPMYIBI IS
pEILICHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUUIECKUX HEPABEHCTB.

*  CB00OIHO OTIEPUPOBATH MOHITHAMU: CUCTEMa U  COBOKYIIHOCTh  yYpaBHEHMH U  HEPaBEHCTB;
PaBHOCHIIBHBIE CUCTEMBI U CHUCTEMBI-CIEICTBUS; HAXOAUTh PELICHUS CUCTEMbl U COBOKYIMHOCTEH palllOHAIbHBIX,
UppaIMOHaNbHBIX, IOKAa3aTEIbHBIX U JOrapu(pMUIECKUX YpaBHECHUNH U HEPABEHCTB.

* Pemate panuoHanmpHBIE, HPpPANUOHANBHBIC, ITOKa3aTeJbHBIC, JOTAapUPMHUUCCKHE ¥ TPUTOHOMETPUICCKIEC
yYpaBHEHUS U HEPaBEHCTBA, COAEPIKAIINE MOTYITH U MMapaMETPHI.

*  IIpumensaTs rpadudecKkue METOIBI A PEIICHAS YPAaBHEHUH U HEPABEHCTB, a TAKKE 33714 C apaMeTPaMH.

*  MogaenupoBaTh peajbHble CUTYyallUH Ha SI3bIKE ajareOphl, COCTABIATH BBIPAXKEHUS, YPABHEHHs, HEPABEHCTBA U UX
CHUCTEMBI TI0 YCIOBHMIO 3a/JadyH, HCCIIEIOBATh ITOCTPOCHHBIE MOJEIH C HCHOJB30BaHHEM ammaparta aireOpsl,
HHTEPIPETUPOBATH MOJIYYCHHBIN pe3ybTarT.

DOyHKUUU U TPaPUKH
*  Crpouts rpauKu KOMIIO3UIIUN (YHKIHN C ITOMOIIBIO DJIEMEHTAPHOTO HCCICAOBAHUS M CBOMCTB KOMITO3UIHH
JIBYX (DYHKITUH.
*  Crpouts reomMmeTpudeckue o0pa3sl ypaBHEHUI 1 HEPABEHCTB Ha KOOPINHATHOHN INTOCKOCTH.
*  CB00OOIHO OTIEPUPOBATH MOHATHAMH: TPa(pUKH TPUTOHOMETPUICCKHUX (DYHKITHIA.
*  [IpumeHsATH GYHKIMH AT MOJCSITUPOBAHUS U HCCICIOBAHMUS PEaTbHBIX MPOIECCOB.
Hayana MmaTeMaTH4YecKOro aHaIn3a
*  Hcnonp30BaTh MPOU3BOTHYIO TSI UCCIENOBAHUS (DYHKITUN HA MOHOTOHHOCTH M 9KCTPEMYMBL.
*  Haxoaute Hambosblee U HAUMEHbBIICE 3HAUCHNUS (PYHKIIMH HETIPEPHIBHOM HA OTpE3Ke.
*  Hcnonp30BaTh MPOU3BOIHYIO JUISI HAXOXKJICHUS HAWIYYIIETO PEIICHUS B MPUKIAIHBIX, B TOM YHCIE COIUAIBHO -
SKOHOMHYECKUX, 3a7adaxX, IJIS ONPEACNCHUS CKOPOCTH M YCKOPEHHS TMpoIecca, 3aJaHHOro (QOopMyIoi Hiu
rpadukom.



» CB00OOIHO OTIEPHPOBATH MOHATHAMU: mepBooOpa3Hasi, ONpeeNEHHBII HHTETPa; HaXOJUTh
nepBooOpasHbIe AIEMEHTAPHBIX (QYHKINH M BEIUUCIATH HHTETpal mo popmyne HetoTona—IJleitoruna.

* Haxomuts ruromanu miockux ¢Guryp u o0BEMBI TEJI C TIOMOIIBI0O HHTETpaIa.

* VMets npeacTaBieHHE 0 MATEMAaTUYECKOM MOJICJINPOBAHUU Ha MpUMEpE COCTABICHUS
nuddepeHInanbHbIX ypaBHEHUH.

* PemaTs mpukiIasHble 331241, B TOM YHCJIE COLUAIBHO -?)KOHOMUYECKOTO U (usuueckoro xapakrepa,
CpeIcTBaMH MaTeMaTHYECKOTO aHAJIH3a.

COJEPKXAHHUE YYEBHOI'O KYPCA (ITO TOAAM OBYUYEHMUSA)
10 kaacce
Yucaa v BIYHMCICHUS

Pannonanpapie yucia. OOBIKHOBEHHBIE W NECSATHYHBIC IPOOW, MPOUEHTH, OSCKOHEYHBIE MEPUOIMUCCKUE OPOOH.
[Ipumenenue apob6eit 1 MPOLECHTOB JIJIs pellieHUs] MPUKJIAAHbBIX 3a/1a4 U3 Pa3IMYHbIX OTpaciel 3HaHUHM U peajJbHOH KU3HMU.

[JeiictButensHble ducna. PamnuwoHanbHBIE W HppalMOHANbHBEIE YHCHA. ApUPMETHYCCKHE OIEpalud ¢
JEHCTBUTENTFHBIMU YUCTaMH. MOJyllb JEHCTBUTEIBHOIO YHCIa U ero cBoWcTBa. [IpuOnmkEHHBIE BBIYMCICHUS, MpaBUia
OKpYTJICHHS], IPUKHUIKA U OLIEHKA pe3yjIbTaTa BEIUUCICHUH.

Crenens ¢ 1eJbIM TIoKa3areneM. buanom Heiorona. Mcnonb3oBaHue MOAXoAsIIe GOPMBI 3aMTUCH JIEHCTBUTEIIBHBIX
Yyuce IS pelIeHUs MPaKTUIECKUX 3a]]a4 U MIPeACTaBICHHS TaHHBIX.

ApudmeTrueckuit KOpeHb HATYypaJbHOM CTEIICHH U €T0 CBOWCTBA.

Crenens ¢ pallMOHAJIBHBIM [IOKa3aTesleM U €€ CBOICTBA; CTENEHb C ACHCTBUTENbHBIM [I0KA3aTEIIEM.

Jlorapudm uncna. CoiicTBa orapudma. J[ecATUIHbIC U HATYPAIbHBIC JIOTaPUPMEI.

CuHyc, KOCHUHYC, TaHT€HC, KOTAaHI'€HC 4YMCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC W apKTaHI€HC YMCIJIOBOTO
apryMeHTa.

YpaBHeHUsI M HEPaBeHCTBA

ToxkaecTBa M TOKIECTBEHHBIE INpeoOpa3oBaHUs. YpaBHEHHE, KOPCHb ypaBHEHMs. PaBHOCMIBHBIE YpaBHEHUS U
ypaBHeHUs-cieacTBus. HepaBeHCTBO, pellieHre HepaBEeHCTBA.

OCHOBHBIE METOIBI PEIICHUS HENbIX W IPOOHO-PaHOHANBHBIX ypaBHEHHH M HEpaBEHCTB. MHOTOWIECHB! OT OJHOU
nepeMeHHoi. JleneHne MHOTOUJIeHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHOTousIeHBI € IIEIBIMU KO3 PUIIHEHTaMHU.
Teopema Buera.

IIpeobpazoBaHuUs YHUCIOBBIX BRIPAXKEHUH, COAEPIKAIINX CTETICHH U KOPHHU.

UppanuonansHbie ypaBHeHUA. OCHOBHBIE METO/IbI PELLIEHUS HPPALMOHATIbHBIX YPAaBHEHUH.

[Toka3zaTtenbHble ypaBHeHUs. OCHOBHBIE METO/IbI PELIEHUS [I0KA3aTEIbHbIX YPaBHEHUI.

IIpeoGpazoBaHme BEIpaKCHHUH, COEPKAIIUX JIOTAPUPMBI.

Jlorapudmuueckue ypaBaeHuss. OCHOBHBIE METOIBI PELICHUS JIOTApU(YMUIECKIX YPAaBHEHUMH.

OcHOBHBIE TpUTOHOMeTpuueckue Qopmynsl. [IpeoOpazoBaHHe TPUTOHOMETPUUECKUX BBIpAKECHUU. Perienue
TPUTOHOMETPUYECKHUX YPABHEHHIHA.

Pemienue cuctem MMHENWHBIX ypaBHEHHH. MaTpuila cucTeMbl TMHEWHBIX ypaBHeHUI. OmnpeaenuTenb MaTpULbl 2X2,
€ro reOMeTPUYECKUI CMBICT M CBOMCTBA; BHIYUCJICHUE €0 3HAYEHMsI, IPUMEHEHHUE OINpPEACIUTENS A PEIICHUS CUCTEMBI
JIWHEWHBIX ypaBHeHUU. PernenHue mnpukiIagHBIX 3a7ad C TOMOINBI0O CHUCTEMBl JHHEWHBIX ypaBHeHuH. lccnemoBanue
MOCTPOEHHOM MOJIENIN C MOMOIUIBI0 MAaTPUIl U OTIPEIEIIUTENEH.

[TocTpoeHrne MaTeMaTUYECKUX MOJAENEN peaJbHOW CUTyallMH ¢ MOMOUIIBIO YPaBHCHUN U HEpaBEeHCTB. lIpumeHeHue
ypaBHEHUH M HEPABCHCTB K PEIICHUIO MAaTEMaTHICCKHUX 33724 U 3a7ad U3 PAa3IMIHBIX 00JacTeld HAyKH U peaJbHON KH3HH.
DYHKIUA U TPAPUKHA

OyHKIMA, crmocoObl 3amanns GyHKIUU. B3anmMHo oOpaTtHble ¢yHKIMU. KoMmmosumus ¢yakiuid. ['paduk GyHakmmm.
OneMeHTapHbIe peodpa3oBaHus IpauKoB GYHKIIUH.

OO0yacTe OIpeneieHuss W MHOXKECTBO 3HaueHWi ¢ynknuu. Hymun ¢yHkimmm. [IpoMexxyTKH 3HAKOIOCTOSHCTBA.
UértHple W Heu€THble ¢QyHKUMU. llepuogmdeckue ¢yHKIUU. IIpoMeKyTKM MOHOTOHHOCTH (GYHKIIMH. MakCUMyMbl H
MHUHUMYMBI QpyHKIMU. Hanbomnpiee M HauMeHbIIee 3HaYCHHS (PYHKIIUU HAa TPOMEKYTKE.

JluneliHas, KBajgpaTHUYHas MW JApOOHO-TMHEHHAs (GYHKIUH. DIJIEMEHTapHOE WCCIEeIOBaHHE M TIOCTPOCHHE UX
rpadukoB.



CreneHHast GyHKIMS C HATYpaJbHBIM M LIEJIBIM IOKa3zateneM. E€ coiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHS n-
Oif cTeneHu Kak (QyHKIMK 00paTHOM CTETIeH! C HATypaJIbHBIM TTI0Ka3aTeleM.

[TokazaTenpHas U Jorapumuueckas QyHKIUHM, UX cBoWcTBa M rpaduku. Mcnons3oBanue rpad)ukoB GyHKIUN IS
pelIeHUs ypaBHEHHII.

TpuroHomerpuueckast OKpy>KHOCTb, OTIPEJICIIEHIE TPUTOHOMETPHUYECKIX (QYHKIIMHA YHCIIOBOTO apryMeHTa.

@OyHKINOHATBHBIE 3aBHCUMOCTH B PEalIbHBIX Npoleccax M SBICHMX. I'paduku peanbHbIX 3aBucuMmocTeil. Havana
MATEMATHYECKOr0 aHAJIN3a

[TocnemoBaTenbHOCTH, CTIOCOOBI 33JJaHUS MTOCTeA0BaTeIbHOCTEH. MeToT MaTeMaTrndecKoW MHAYKIMK. MOHOTOHHBIE
U OTrpaHUYEHHbIE TOCIEN0BATEIBbHOCTU. McTopUs BO3HUKHOBEHMS] MAaTEMaTHUECKOTO aHajM3a Kak aHajau3a OECKOHEUHO
MaJbIX.

Apudmerndeckas U reoMeTpuueckas nporpeccuu. beckoneduHo yOwIBaromias reomeTpudeckas mporpeccus. Cymma
OeckOoHEYHO yOBIBarOIel reoMeTpuueckoi mporpeccud. JIMHEHHBIH M 3KCHOHEHIUANbHBIA pocT. Uucno e. dopmyna
CII0XKHBIX ITPOLEHTOB. Mcnonbp30oBaHue NpOrpeccuy 1Jis PeeH s peanbHbIX 3a/1a4 IPUKIIAJIHOTO XapaKTepa.

HenpepriBHble ¢yHKINMU U UX cBolicTBa. Touku paspeiBa. AcuMntothl rpadukoB ¢ynkuumii. ColicTBa (hyHKUMH
HENPEPHIBHEIX Ha OTpe3ke. MeTo MHTepBaIOB I pelleHHs HepaBeHCTB. [IpuMeneHne cCBOWCTB HEMPEPBIBHBIX (DYHKINIH
JU1s peleHus 3a1ay.

IlepBas m BTOpas mpousBomgHble (QyHKIMH. OnpenencHne, FeOMETPUUSCKIH U (U3MIECKUH CMBICT NPOU3BOTHOM.
YpaBHEHHE KacaTeJIbHON K IpauKy QyHKIUH.

[TpousBoaHbIe 21eMeHTapHBIX QYHKIMHA. [[pon3BoiHAS CYMMBI, IPOU3BEICHHS, YACTHOTO U KOMITO3UIINHU (DYHKIIHH.
MHoskecTBa M JIOTHKA

MHoOXecTBO, OTepallid HajJ MHOXKECTBAMHU U MX CBOMcTBa. Jmarpammsl Jiinepa—BenHa. [I[puMeHeHne TeopeTUKo-
MHOXECTBEHHOTO amnmapara JUIsl ONHMCAHMS PEaJbHBIX MPOLECCOB M SBICHUH, NMPH PEIICHWH 3a/1a4 W3 APYTHX y4eOHBIX
IPEIMETOB.

Omnpenenenue, TeopemMa, CBOWCTBO MaTeMaTHUECKOro OOBEKTa, CIEACTBHE, J0Ka3aTeIbCTBO, PABHOCUIIBHBIE

ypaBHCHHUS.
11 kaacc

Ymucsia 1 BBIYUCTCHUS

Hatypanbueie u nensie uncia. Ilpumenenue mpusHakoB aenuMocTd uenbix yucesn, HOH um HOK, octaTtkoB mo
MOJYJI0, adroputMa EBkina 1u1st peleHus 3aau B LEJIbIX YUCTIaX.

Kommuiekcuple dwncna. AnreOpandeckass W TpPUTOHOMETpHUYecKas (OPMBI 3alHuCH  KOMIUIEKCHOTO —YHCIHA.
ApudmeTrndeckue onepanuy C KOMIUIEKCHBIMM YMCIaMH. M300pa’keHHE KOMIUICKCHBIX 4YHCENI Ha KOOPAWHATHOMN
mwrockoctu. @opmymna Myaspa. Kopuu N-oii ctenenn n3 KOMIUIEKCHOTO 4ncia. [[puMeHeHne KOMIUIEKCHBIX YHMCEN s
pemeHns GU3NIECKUX U TeOMETPUUECKUX 3a/ad.

YpaBHeHus1 M HEPABEHCTBA

CucreMa U COBOKYIHOCTh YpPaBHEHHH U HEpaBeHCTB. PaBHOCHJIbHBIE CHCTEMbl U CUCTEMBI-CJEACTBHUS.
PaBHOCHIIBHBIE HEPABEHCTBRA.

OT00op KOpHEH TPUTOHOMETPHYECKUX YypaBHEHWH C IOMOINBI0 TPUTOHOMETPHYECKOUW OKPYKHOCTH. Pemenue
TPUTOHOMETPHUICCKUX HCPABCHCTB.

OcCHOBHBIE METOBI pEIICHHS TOKA3aTEIbHBIX 1 JIOTapU(PMIUECKUX HEPABEHCTB.

OCHOBHBIE METOABI PEILICHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PELICHHUsS] CUCTEM U COBOKYNHOCTEH palMOHAJIBHBIX, UPPALMOHAJIBHBIX, MOKA3aTEIbHBIX U
JTorapu(MUIECKIX ypaBHEHHMH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMHu.

IIpumeHeHue ypaBHEHUIl, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKHMX 3a7ad M 3aJad U3 Pas3IU4HbIX
obnacTell HAYKH U peabHON KU3HH, HHTSPIIPETALNS OIYICHHBIX PE3YIbTaTOB.

DyHKIUU U TPAPUKH

I'padux xommosnnuu pyHKImA. ['eoMeTpruieckrue oOpa3bl ypaBHCHHH W HEPABEHCTB HA KOOPJIWHATHOM IIIOCKOCTH.

TpuronomeTpudeckue QyHKIUHN, UX CBONHCTBA U IrpaduKH.

I'paduyeckue MeToBI pelIeHns ypaBHEHHH 1 HepaBeHCTB. ['padrueckne MeTo Il perIeHus 3a1ad ¢ mapaMeTpaMHy.



Hcnons3oBanue rpadukoB GyHKIUH 71 HCCIIeOBAaHUS MPOIIECCOB M 3aBUCHMOCTEH, KOTOPBIE BO3HUKAIOT TIPH
peIIeHnH 33124 U3 IPYTUX yIeOHBIX MPEIMETOB U PeaTbHON KU3HH.

Havyaja MmaTeMaTH4eCKOro aHaJIu3a
HpI/IMCHeHI/IC HpOHSBOZ[HOfI K UCCJICA0BAHUIO (1)YHKL[I/H>'I Ha MOHOTOHHOCTB U 3KCTPEMYMBI. Haxoxnenue

HauOOIBIIETO ¥ HANMEHBIIETO 3HAUCHUN HETIPEPhIBHON (DYHKITHH Ha OTPE3KE.
[IpumMeHeHre MPOU3BOIHOMN AJIA HAXOXKACHUS HAWIYUIlIero pelieHus] B MPUKJIaAHbIX 3aJa4ax, 1Js ONpeaesIeHHs

CKOPOCTH M YCKOPEHHUS IIPOoIiecca, 3alaHHOTO (GopMyIIoN HiIH rpahuKoM.
ITepBooOpa3zHasi, 0CHOBHOE CBOWCTBO NMepBo0OpasHbIX. IlepBooOpasHble aneMeHTapHbIX pyHKIuil. [Ipasuna

HAXO0XKICHUS TIePBOOOPA3HBIX.
HHuterpan. 'eomeTpudeckuii cMbICT HHTETpasIa. BerunciaeHue onpeaenéHHOTo HHTerpaia nmo ¢popmysie HeroroHa—

JleiiOHuIA.

[Ipumenenune MHTETpaa ISl HAXOXKISHUS IUIOMAACH INIOCKAX QUTyp U 00bEMOB reoMeTpruecKux Tel. [Ipumeps
pemeHuit nupdepeHnraIbHbIX ypaBHEHUH. MaTeMaTHYecKoe MOJICIMPOBAHNE PEATIbHBIX MPOLIECCOB € MIOMOIIBIO

g hepeHINaTbHBIX YPaBHCHUH.

TEMATUYECKOE INTAHUPOBAHUE YYEBHOT'O KYPCA (I1IO 'OJAM OBYYEHUS)
10 kaacc (140 yacoB)

Ha3BaHnue pa3jgesia
(KOJIUYECTBO
4aC0B)

OcHoOBHOe cofep:kaHue pa3aesa
(Tembl)

OcHoOBHbBIE BHUbI 1€ATCJIBHOCTH oﬁyqamumxcn

MHoXkecTBO
EeHCTBUTEIbHBIX
YHCell.
MHOTro4JIeHBI.
PanuonanspHbIe
ypaBHEHUSA U
HEpPaBEHCTBA.
CucTeMbl THHEHHBIX
ypaBHeHuU# (28 4)

MHOXECTBO, OTIEpallii HaJ] MHOXXECTBAMH M|
nx cBoiicTBa. Jlmarpammel Diinepa—BenHa.
[[puMeHeHE  TEOPETHKOMHOXKECTBEHHOTO
anmapata JJIsl peleHus 3aa4.
ParponanpHele unciia. OOBIKHOBEHHBIE U
ECSITHIHBIC JIpoow, TIPOTIEHTHI,
OCCKOHEUYHBIE MEPUOTUICCKUE JipoOu.
[lpumenenne npoOeid W TPOLEHTOB IS
pelIeHNs IPUKIIAIHBIX 3a7a4.
JleiicTBUTeNbHBIE uHucia. PaloHanbHBIE W
MppaloHagbHble 4YHclia. ApudmMmeTnueckue
omepanyu ¢ JEHCTBUTEIHHBIMH YHCJIAMH.
Monaynp JOE€UCTBUTEIBHOTO 4YHCIAa U €ro
cpoiicTBa. [IpuOmmkEHHBIE  BBIYUCIICHHS,
[paBujia OKPYIJICHHUS, NPUKUAKA U OLECHKA
pe3yJbTaTa BEIYUCICHUN.

(OCHOBHBIC METOJbl PpCHICHUA HLEJIbIX U

POOHO-pallnOHATHHBIX ypaBHEHUI u
HEpaBeHCTB.  MHOTOYJ€Hb  OT  OJHOM
nepeMeHHo#. JleneHue MHoOrousgeHa Ha

MHOTOWJIEH C ocTaTkoM. Teopema besy.
MHOTOWICHBI ¢ MelbMU Kod(hdunuentamu.

Teopema Buera. Pemenne CUCTEM
NMMHEWHBIX ypaBHeHUH. MaTpuua CcUCTEMBI
NMUHEWHBIX  ypaBHeHUH.  OmpenenuTeib

Hcnoab30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar
JJIs1 OTIMCaHUsA X0Jia PCIICHUA MaTEMATHICCKUX
3a/1a4, a TAaKXKe PEaJIbHbIX NPOLIECCOB U SIBJICHUM.
OnepupoBaTh NOHATHUAMH: PALNOHAIBHOE YUCIIO,
OeckoHeYHas nepuoryeckast Apo0k, MPOLEHTHI;
UpPpalUOHANBHOE U JEHCTBUTEIBHOE YHUCI0; MOLYIIb
JIEHCTBUTEIBHOTO YHUCIIA; HCIOAb30BATh 3TH
HNOHSTHS NIPU IPOBEJECHUU PACCYXJIECHUH U
JI0Ka3aTeIbCTB, HPUMEHSATh IPOOU U MPOIEHTHI IS
pelleHUs NPUKJIAAHbIX 3a/1a4 U3 Pa3IHUHBIX
oTpaciel 3HaHUHN W peabHOM )KU3HH.
Hcnosb30BaTh NpUOIIDKEHHBIE BEIYUCICHUS, IPaBUIIa

OKpDYTJICHUSI, TPUKUAKY W OINECHKY pe3ynbTara
BBEIUMCIICHUH.
I[IpumeHsaTH pa3InyHbIe METOIbI peuieHus

paIMOHANBHEIX U OPOOHO-pallMOHANHHEIX ypaBHCHUII,
a TaK)Ke€ METOJ MHTEPBAJIOB JJIA PEIICHUS HEPABEHCTB.
OnepupoBaTh NOHATUSIMU: MHOTOWIEH OT OJHOM
[IEPEMEHHOM, €r0 KOPHU; NPUMEHSATH JICJICHUE
MHOTOYJICHa Ha MHOTOWJIEH C OCTaTKOM, TEOPEMY
besy u Teopemy Bueta miist pemenns 3aiayq.
OnepupoBaTh NOHATHAMM: CHCTEMa JIMHEHHBIX
YpaBHEHUN, MaTPULIA, ONIPEIETUTEb MATPULIBL.
HMcnoab30BaTh CBOMCTBA oOmpeAeauTedss 2x2 s
ero NPUMEHATH

BbIYVCJIICHUA 3HA4YCHUA,

MaTpuIbl 272, €ero reOMeTPUIECKUN

OIIPCACINUTEIN IJI PECIICHUA CUCTEMBI




CMBICTI M CBOMCTBA; BEIYHCICHHUE €TI0
3Ha4Y€HUsI; IPUMEHEHHE ONPEIeTUTENS ISt
pEIIeHHs] CUCTEMBI TUHEWHBIX YPaBHEHUM.
Pemenne mpuKIagHbIX 33734 C TOMOIIBI0
CHCTEMBI JIMHEHHBIX YPaBHCHUH

JIMHEWHBIX YPaBHECHHM.

MopeaupoBaTh peaitbHbIe CUTYaluU C TIOMOIIBIO
CHUCTEMBbI JINHEWHBIX YpaBHEHUH, UCCIe10BATH
MOCTPOCHHBIE MOJICIH C IOMOIIBI0 MaTPHUIL
omnpeieTuTeNe, HHTEePNPeTUPOBATDH TIOTyUYSHHBIH
pe3ynbTaT

OyHKIHH U TpadUKy.
Crenennas GyHKIUS C
eJIBIM TIOKa3aTesieM
(12 9)

OyHKIHS, CIIOCOObI 3a1aHus (HYHKITUH.
B3anMHO 0OpaTHBIE QYHKIMH.
Komnosunus ¢ynkiuit. ['padpuk GyHkimm.
OneMeHTapHbIe IPeoOpa30BaHus TpaduKoB
¢byaknuid. O6macTh onpeaeeHus 1
MHOXeCTBO 3HaueHui Qpynkumn. Hymm
¢byaknun. [IpoMexxyTkH
3HAKOMOCTOSAHCTBA. UETHBIE U HEUETHBIE
¢yukmmm. [leproandeckue GyHKINM.
[TpoMexxyTKH MOHOTOHHOCTH (DYyHKITUH.
MakcuMyMbl © MUHUMYMBI (DYHKITUH.
Haubopmee 1 HanMeHbIIee 3HAYCHNE
¢byHKIIMM Ha IpoMexyTKe. JIuneinas,
KBaJIpaTH4YHAs ¥ IPOOHOIMHEHHAS
¢GyHKIIHH. DIeMEHTapHOE UCCICAOBAHUC U
MOCTPOCHHUE TPAPUKOB dTUX QYHKITUH.
CrerieHs ¢ 1eI6IM ITOKa3aTejeM. bunoMm
HeroToHa.

CrermeHHass (QYHKIOUS ¢ HATypajdbHBIM H

[eJbIM TIoKa3zatesieM. E€ croiicTBa u rpadux

OnepupoBaTh NOHATUSIMH: QYHKIHS, COCOOBI
3amaHus GYHKIUH; B3aNMHO 00paTHBIE (VYHKIIUH,
KoMITO3uIHs GyHKITNH, rpaduk QyHKITNH, 001aCcTh
OTIpeJIeNIeHNSI ¥ MHOXKECTBO 3HaUYSHHUH (QYHKIINH,
HyH (QYHKINH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA;
JMuHelHas, KBagpaTUIHasl, JPOOHO-JINHEHHAS U
cTeneHHas (pyHKINH.

BbINOJHATH 351EMEHTapHbIE IPE0OPa30BaHUS
rpa¢uKoB QyHKINH.

3HaTh U YyMeTh J0Ka3bIBATh YETHOCTD MU
HEYETHOCTh (PYHKIIUH, TEPUOANYHOCTD (DYHKIUH,
HAXOAUTh IPOMEXYTKH MOHOTOHHOCTH (YHKITUH,
MaKCHUMYyMbI 1 MUHUMYMBI (DyHKIIUH, HAaHOOJIbIIEE U
HaWMEHbIIIee 3HAYCHNE QYHKIINH HA IPOMEXYTKE.
®opMyIHpPOBaTh U HITIOCTPUPOBATH rpaduyeckn
CBOIicTBa MUHEHHO, KBaApaTHUHON, APOOHO-
JIUHEWHOM M CTeTeHHOW (YHKIWH.

Beipaxarb (popMyJIaMH 3aBUCUMOCTH MEXKIY
BEJIUYMHAMU.

3HaTh onpese/ieHHe U CBOICTBA CTENICHH C LIEIbIM
MoKa3aTeNneM; MNOAXOAIYI0 (GopMy 3aIUCH
JEHCTBUTENBHBIX YHCEJI TS PEIICHHUS TPAKTHIECKIX
3a/1a4 U MPEeICTABICHUS JaHHBIX

ApupmMernyeckuii
KOpEHb 1-0i1 CTENEHH.
HppaunonansHeie
ypaBHeHus (18 u)

ApupMeTHYECKUN  KOPEHb  HATYpaJIbHOM
CTEICHHU U €r0 CBOMCTBA.
[IpeoOpa3oBaHMsT YWCJIOBBIX  BBIPAKCHUH,

CoZepXKaIIUX CTENEHNU U KOPHH.
Uppanuvonanbueie ypaBHeHUsI. OCHOBHBIE
METO/IbI PEIIEHUS UPPAILIMOHATBHBIX
ypaBHeHUN. PaBHOCUIIEHBIE TIEPEXOTBI B
pelLIeHUH UppalMOHAIbHBIX YPaBHEHU.
CpoiicTBa U rpaduk KOpHS N-0¥ CTENEHH
Kak QyHKIMH OOpaTHOHN CTETICHU C
HaTypaJIbHbIM TOKa3aTeJIeM

@®opMyIHpPOBaTh, 3aMHMCHIBATL B CHMBOJIHYECKOMH
(popMe U HCIIOJIB30BAaTh CBOMCTBA KOPHS N-Oi CTENEHU
U1 ipeoOpa3oBaHKS BEIPAKEHHH.

HaxoquTh pemieHusi MppalluOHAJIBHBIX YPaBHEHHUH C
MOMOILIBIO PaBHOCUIIBHBIX HepexoJioB unu
OCYILECTBIISIS IPOBEPKY KOPHEH.

Crpouth rpapuk (QyHKIHU KOpHS N-0OM CTENEHU Kak
00paTHOW IS (QYHKIUH CTENEHH C HATypalbHBIM

IIOKa3aTcJIiCM

IToka3arenbHas
byHKIHS.
IloxasaTenpHbIC
ypaBHeHus (10 u)

CreneHs ¢ pallMOHAIBHBIM [IOKA3aTeNleM U
eé cBoiicTa. [lokazaTenbHast QyHKIUS, €€
cBoiicTBa 1 rpaduk. VicronszoBanne
rpaduka QyHKIMY IS pemeHus
ypaBHeHull. Iloka3zaTenbHble ypaBHEHUS.
OCHOBHBIE METO/IBI PEIICHUS

[10Ka3aTeJIbHbIX YpaBHEHUN

®opMyIMpOBaTh ONpeJeieHue CTENEHU C
paLMOHaIbHBIM [IOKa3aTeleM.
BrImonHATs npeo0pa3oBaHMs YUCIOBBIX BBIPAXEHHH,
COJZiepKAIIUX CTENEHU C pallMOHAIbHBIM [T0KA3aTEJIEM.
Hcnosb30BaTh HUGPOBBIE pecypebl A HOCTPOCHUS
rpadyika IOKa3aTeNbHOW (QYHKIUH W H3yYeHHS e

CBOMCTB.




HaxoauTh pemeHust NoKa3aTeJbHBIX YPAaBHEHUN

Jlorapupmuueckas JlaBaTh onpejesieHue jorapugma yucia;
GyHKIHS. JIECATHYHOTO M HATYPaJIBHOTO Jorapudma.
Jlorapupmuueckue Hcnoan30BaTh CBOMCTBA JIOTapU(PMOB A
ypaBHEHUS Jlorapugm uncna. ColicTsa norapudma. npeoOpa3oBaHus JOTapHU(PMUIECKNX BEIpAKEHUH.
(18 ‘-I) HCCHTI/I‘{HHG U HaTypaJabHbBIE IIOFapI/I(beI. CTpOl/lTb Fpa(bI/IK JIOFapI/I(i)MH‘IeCKOﬁ (byHKI_II/II/I Kak
HpeoGpagoBaHHe BBIpa)KeHPIfI, 06paTHOI>i K II0Ka3aTeJIbHOU U UCIIOJIH30BaTh
coiep KalliX JTorapru(MBbl. CBOMCTBA JIorapu(pMUUIECKON (DYHKITUN JJIS PEIICHHS
Jlorapudmuueckas ¢pyHKIus, e€ cBoiicTBa | 3a4ad.
u rpaduk. Ucnons3oBanue rpaduka HaxoauTts pemeHus norapn(MUYECKUX YpaBHEHHH C
(GYHKIMM TSI peIIeHUs] YPaBHEHUH. [TOMOLIBIO PaBHOCHIIBHBIX NIEPEXO0B U
Jlorapudpmuueckue ypapHerus. OCHOBHbIE [OCYILIECTBIISIS IPOBEPKY KOPHEi
METOABI pelIeHNs JTorapu(PMUIECKUX
ypaBHEHUl. PaBHOCUIIbHBIE IEPEXOBI B
peneHnH JIorapu(pMUIECKUX YPaBHEHHH.
Tpuronomerpryeck JaBaTh onpeaejieHus CHHyCa, KOCUHYCa, TAHT€HCA U

W€ BBIPAXKEHUS U
ypaBHeHus (22 u)

Cunyc, KOCUHYC, TAHI€HC U KOTaHI'€HC
YHUCJIOBOTO apryMeHTa. ApKCHUHYC,
APKKOCHHYC U apKTaHI'€HC YHCJIOBOTO
aprymeHTa. TpuroHomerpuieckas
OKPY>KHOCTb, OTIIpeJIeIeHHE
TPUTOHOMETPUUECKUX (QYHKITHH YHCIOBOTO
aprymeHnTa. OCHOBHBIE
TPUTOHOMETPUIECKHUE (POPMYIIBI.
[IpeobOpazoBaHUEe TPUTOHOMETPHUECKUX
BBIpaKeHHI. Penenne
TPUTOHOMETPUUYECKUX YPaBHEHUM

KOTAHI'€HCA YUCIOBOTO apryMEeHTa; a TaK¥Ke
apKCHHYCa, apKKOCHHYCa M apKTaHTeHCa YHCIIa.
IpuMeHATH OCHOBHBIC TPUTOHOMETPHUYCCKHE
dhopmyIsl Ut peoOpa3oBaHus
TPUTOHOMETPUIECKUX BhIpakeHnd. [IpumMeHATH
(GOpPMYIIBI TPUTOHOMETPHUH ISl PEIICHHUS] OCHOBHBIX
THTIOB TPUTOHOMETPHICCKUX YPABHEHUH

ITocnemoBarenpHOCT U
u nporpeccuu (10 u)

ITocnenoBaTenLHOCTH, CITOCOOLI 3aJaHHUS
MOCJIEIOBATEILHOCTEA.
MeToa MaTeMaTU4ECKON MHIYKLHH.
MOHOTOHHBIC U OTPAaHUYCHHBIC
nocienoBareabHocTH. VicTopus aHanmuza
OeCKOHEYHO MajblX. ApudmMerndyeckas u
reoMeTpudecKas MporpecCcuu.
beckoHeuHo yOBIBaromas TreoMeTpudecKas
rporpeccusi. Cymma
yOBIBAIOMICH T'C€OMETPHICCKOW IMPOTPECCHUH.

0ECKOHEUHO

JIuHEeHBII ¥ DKCTIOHEHIMATIBHBIN  POCT.
Yucno e.
Dopmyna CJI0KHBIX TIPOTIEHTOB.

Vcroyip30BaHUE IIPOIPECCUM [JIsL PELICHHUS
peasbHBIX 337a4 NIPUKIAAHOTO XapaKkTepa

OnepupoBaTth NOHATHSMU:

[MOCJICIOBATSIIEHOCTD, CII0COOBI 3aaHus

HOCHGHOB&TCHBHOCTeﬁ; MOHOTOHHBIEC U OT'PaHUYCHHBIC

I1OCJICJOBATCIbHOCTH, HCCJICA0BATH
I10CJICJOBATCIBbHOCTH Ha MOHOTOHHOCTH u
OTrPpaHUYCHHOCTD.

ITomywats npencTaBieHHe 00 OCHOBHBIX HACAX
aHaJnu3a OECKOHEYHO MaJbIX.
JlaBaTh onpenejieHne apupMeTHIECKOH 1
FeOMETPUYECKOH ITPOrPECCHUH.
Jloka3bIBaTh CBOMCTBa apudmeTnueckoi u
reOMETPUIECKON

YJICHOB

POTPECCHH,
nporpeccuu, a

HaxO0JUTh
CyMMy
T€OMETPUUYECKOU

CyMMY
TaKXKe YJICHOB
0ECKOHEUHO

[IPOTPECCHHU.

yOBIBaromen

Hcnoab3oBaTh Nporpeccuu sl pelieHus 3agad
HNPHUKIaJHOTO XapaKTep.

IIpuMeHsATH POPMYITy CIIOKHBIX IPOIEHTOB JUIS
pelleHus 3aJa4 U3 pealbHOU MPaKTHKHU

HenpepeiBHbIE

GyHKIIUN.
IIpoussoanas (20 )

HernpeppiBHBIE (QYyHKIMM W HX CBOWCTBA.
Touka pa3pslBa. rpaukoB
GYHKIUH. byHKIHHA
HETIPEPBIBHBIX Merton
HHTEPBAJIOB HEPaBEHCTB.
[TpumeneHue HETIPEPHIBHBIX|

ACUMITOTHI
CsoiicTBa
Ha OTpE3Ke.
JUIsL  pelleHus
CBOMCTB

(GyHKIMHA 115t peleHus 3a4ad.

OnepupoBaTth NOHATUAMHE: QYHKIIMS HEMPephIBHA
Ha OTpe3Ke, TOUYKa pa3pbiBa (QyHKIIMH, ACUMIITOTA
rpaduka pyukmnuu. [IpuMeHATH CBOKCTBA
HETPEePhIBHBIX QYHKIMIA AJIs peIIeHHs 3a7ay.
OnepupoBathb nepBast BTOpAast
MPOU3BOAHBIE (DYHKIUH; IMOHUMATh (PUINUCCKUU W

MOHATHUAMM u

FeOMeTpI/I‘{eCKI/Iﬁ CMBICJI




IlepBas u BTOpas Mpon3BoAHBIE (YHKIHH.
Omnpenenenue, reOMETpUUECKUN U
(U3UUECKUIT CMBICI IPOU3BOAHOM.
YpaBHEHHE KacaTeJbHOI K rpaduky
¢yuknun. [Ipon3BogHbIE 2TeMEHTapHBIX
¢dbyakuuii. [Tpon3BoaHAsE CYMMBI,
MPOU3BEJICHUS, YACTHOTO U KOMIIO3ULIUU
GbyHKIHHA

MMPOW3BOTHOM; 3aMMICHIBATh YPABHEHHE KacaTeIIbHOM.
BopiuncasiTh NPOU3BOJHBIE CYMMBI, TPOU3BEACHUS,

4aCTHOTO U CIOXHOM GyHKIIHN. HN3yuarsb
[IPOU3BOJHBIE JIIEMEHTAPHBIX (PYHKITHH.
Hcnonb30BaTh TEOMETPUYECKUH W (DU3HUESCKUH

CMBICIT POU3BOTHON JJIs1 PEIICHUS 3a0a4

[ToBTOpEHME,
0000111eHHE,
CHCTeMAaTH3aIHs
3HaHUH (2 1)

OCHOBHEIC MTOHATHA Kypca anreOpsl 1 Hauan [IpuMeHATh OCHOBHBIC MOHSTHA Kypca anreOpel u

10
0000IIeHIE U CUCTEMATU3ALUS 3HAHUN

MAaTEMaTUYCCKOI o aHaJIn3a

KJ1acCa,Ha4dall MaTEMAaTHICCKOTO aHalin3a IJid pCUICHHA 3aaa4d

13 peaHI)HOI\/'I JKU3HU U JPYTr'UX HIKOJIBHBIX MPEAMETOB

11 kaacc (140 yacoB)

HaszBanmue pazagena

OcHoOBHoOe coep:kaHue pa3jaena

OcHoBHBIE BUBI 1€ATEJIbHOCTH OGy‘lalOl.[H(IXCH

(KoJMYeCTBO (Tembl)
4acoB)
Hccnenosanne [IpumeneHre MPOU3BOAHON K

(hbyHKIHIA ¢ TOMOIIBIO
MPOU3BOAHOM (24 u)

HcclefoBaHUI0 QYHKIIUN Ha
MOHOTOHHOCTH U DKCTPEMYMEI.
Haxoxnenue HauOOIBIIErO U
HAUMEHBIIIETO 3HAYCHHS HETPEPHIBHOM
¢byHKIIH Ha oTpe3ke. [IpumeneHme
MPOU3BOAHON I HAXOKACHUS
HAWIYYIIETr0 PEIICHUs B IPUKIIATHBIX
3amavax, s OMpeeIeHUsI CKOPOCTH U
YCKOPEHHUS Ipoliecca, 3aJJaHHOTO
dhopmyroit unu rpadurom.

Kommnosumust  ¢yakimii. I'eomerpuueckue

00pa3sl ypaBHEHWH W HEPaBCHCTB Ha

KOOPJIMHATHOMN IJIOCKOCTH

CTpouth rpaduKk KOMIO3MLIMU (QYHKIUH C HOMOILBIO
HJIEMEHTapHOTO UCCIIEIOBAHNSA W CBOMCTB KOMIIO3HIIUH.

CTpouTh TeoMeTpUiYecKHe 00pasbl ypaBHCHUH W
HEPaBEHCTB Ha KOOPIMHATHOMN IJIOCKOCTH.
Hcnoab30BaTh  TPOWZBONHYIO UL HCCICIOBAHUS

Q)yHKHI/II/I Ha MOHOTOHHOCTBb U 3KCTPEMYMbI, HAXOAUTD|

HanOoJbIlee W HAaWMEHbIIee 3HAa4eHHS (QyHKIHH
HEIPEPHIBHOM Ha OTPE3KE;

Ctpouts  Tpaduku  QyHKOMH Ha  OCHOBAaHUY
[IPOBEJEHHOTO UCCIIENOBAHUS.

Hcnonb3oBaTh  IPOU3BOJHYIO  JJI1  HAXOXKICHUS

HAWIy4lIero pPEIICHUs B IMPUKIAJHBIX, B TOM 4YHUCIE
COLMaIbHO-9)KOHOMHUYECKUX, 3a/a4ax, AJIs ONpeeIeHHUs
CKOPOCTH M YCKOpPEHHMs Ipoliecca, 3alaHHoOro GopMyon
WU TpadUKOM.

IlosyyaTs npeacraBJIeHHe 0
IPOU3BOAHON B Pa3JIMYHBIX OTPACIIAX 3HAHUM

IIpUMEHECHUHN

[lepBooOpa3zHas u

OHepHpOBaTb NMOHATUAMM: r[epBoo6pa3Ha${ u

UHTErpa omnpexneneHHbIi nHTerpan. HaxoanTs neprooOpa3Hbie
(12 9) [TepBooOpa3Hasi, 0CHOBHOE CBOWCTBO 3JIEMEHTAPHBIX (YHKIIMIA U BEIYUCIIATH HHTETPAI 110
nepBooOpa3HeiX. [lepBooOpasHbIe (opmysne Hprotona - JleiiOuuua.
aneMeHTapHbIX QyHkuid. [IpaBuna HaxoauTsp niomanu niaockux Guryp u o6bEMsl Tel ¢
HaXO0XJeHUs NepBOOOpasHbIX. MHTerpan. | TOMOIIBIO ONMPEICIEHHOTO HHTETpaIa. 3HAKOMHTHCA C
FGOMeTpI/I‘{eCKI/Iﬁ CMBICJI MHTEI'paja. MAaTEMATUYCCKUM MOACIUPOBAHUEM Ha IPUMEPEC
Brluncnenue onpeeéHHOro unterpana | AU QepeHunanbHbIX ypaBHEHHUH .
o (bopMyne Herorona-JletiOauna. Honyanb IpPEICTaBICHUE O 3HAUYCHUH BBEIACHUS
HpI/IMeHeHHe HMHTETpaja Uil HAaXOXKACHUS MMOHATH MHTCIpajia B pa3BUTHU MaTECMaTHUKHU
IomazaeH IocKux Guryp u o0bEMOB
FEOMETPUUYECKUX Tel.
[pumeps! pemennii qudpepeHTUATEHBIX
YpaBHEHUH.
I'paduku Tpuronomerpuueckue GyHKIUH, UX Hcnonb3oBaTh HUQPOBLIEC pecypehbl I
TPUTOHOMETPHUUYECKUX | CBOWCTBA M TpaduKH. MOCTPOCHUS TPaUKOB TPUTOHOMETPUUECKUX (PYHKINU

(yHKIHH.

OT160p KOpHEH

1 U3YyYCHUS UX CBOMCTB.




TpI/IFOHOMeTpI/I‘{eCKI/I ¢ [TPUTOHOMCTPHUYCCKHUX ypaBHeHI/Iﬁ C
Hepasencrea ¢ Y MTOMOIIIBIO TPUTOHOMETPUIECKON
OKPYKHOCTH. Pematn TPUTOHOMETPHUYECKHE ypaBHEHUS u
Pemrenue TPUTOHOMETPUYECKUX|OCYILIECTBIATD otbop KOpHEH C  MOMOILIbIO
HEPaBCHCTB TPUTOHOMETPHUYECKOU OKPY>KHOCTH.
MpumensaTs GopMyIIbI TPUTOHOMETPUH JIJISL PEIICHUS
OCHOBHBIX THIIOB TPUTOHOMETPHYECKUX HEPABCHCTB.
Hcnoab3oBath Hu@poBbie pecypesbl 1 TOCTPOSHUs
W HCCTIeI0BaHNS IpaduKOB DyHKIHMA
HppannonanbHbie, OCHOBHBIE METObI pelieHus
MOKa3aTEeIbHBIC U MOKa3aTeNbHBIX ®  Jorapupmudeckux [IpumMeHaTs CBOMCTBa MOKa3aTeIbHON u
JorapuMHUIECKHE HEpPaBEHCTB. nmorapuMuueckon byHKIMHA K pELIeHHIO

HepaBeHCTB(24 1)

OCHOBHBIE METOBI PEIICHUS
HppalMOHATHHBIX HEPABEHCTB.
I'paduveckrie METOIBI PEICHUS
HppalNOHANBHEIX, TOKA3aTeIbHBIX H
norapu(GMHUUECKUX ypaBHEHHUH U
HEPaBEHCTB

MOKA3aTEBHBIX U JIOTAPUPMHUICCKAX HEPABCHCTB.
O6ocHOBaTH PaBHOCHIIBHOCTH TIepexoj0B. Pemartsb
WppanroHajibHble HepaBeHCTBa. Mcnosb30BaTh
rpad)mIecKie METOIBI U CBOMCTBA BXOIAIINX B
ypaBHEHUE WM HEPABEHCTBO (PYHKILUH TS peIIeHUs
3a/1a4u

KommnnekcHble uncia

(10 )

KomnnekcHsle uncna. AnreOpanueckas u
TPUTOHOMETpHUYECKask POPMBI 3aITUCH
KOMIUIEKCHOTO 4ncia. Apudmerndeckue
omnepanuy ¢ KOMIUIEKCHBIMY YHCIIaMU.
N300pakeHne KOMIUIEKCHBIX YHCET Ha
KOOpJUHATHOMH mockocT. Popmyna
Myaspa. Kopau n-oii ctenean u3
KOMIUIEKCHOTO uncia. [Ipumenenue
KOMIUIEKCHBIX YHCEN sl peIleHus
(bU3NUECKUX U TEOMETPUUECKUX 3a7ad

OnepupoBaTh NOHATHSIMHU: KOMIUIEKCHOE YUCIIO U
MHOKECTBO KOMIUIEKCHBIX yncel. IlpeacraBisiTe
KOMILJIEKCHBIE YHCJIa B alnredpandeckoil u
TPUTOHOMETpHUYECKOH popme. BhIMOTHATH
apudMeTHIEeCKHe ONepaIy C HUMH.
M300paskaTh KOMIUJIEKCHBIC YHCJIa Ha KOOPAMHATHOM
[JIOCKOCTH.
Ipumensite popmyny Myaspa u noaydaTsb
IIPEACTABJICHUE O KOPHAX H-OU CTCIICHU U3
KOMIUIEKCHOTO 4HCia. 3HAKOMHUTBCH C IPUMEpaMu
IIPUMEHEHU KOMIIJIEKCHBIX YUCEJI 71 PEIIEHUS
TeOMETPUUYECKHUX M (PU3NIecKnX 3a1a4

HatypanbHble u menbie
yucia (10 9)

HarypanbsHpie u niensie gucna.
[TpuMeHeHne MPU3HAKOB JIETUMOCTH
mensix gyrcea, HOJI u HOK, ocTaTkoB mo
MOAYJII0, adroput™Ma EBknuma st
pelieHus 3a71a4 B IeJbIX YHCIax

OnepupoBaTh NOHATHAMM: HATYpalIbHOE U LEJI0E
YHCII0, MHOKECTBO HATYPAJIbHBIX YHCEN.
Hcnonb3oBaTh NPU3HAKH JETUMOCTH LENBIX YHCET;
octatku o moxaymto; HOJ[ m HOK natypanpabIX
yucer; alropuT™ EBKina ams pemeHus 3aaay.
3anuceiBaThL HaTypajbHbIE Pa3IIMYHBIX]

qyuciia B

IIO3UILIMOHHBIX CHUCTEMaX CUHCIICHUA

Cucrembl
palMOHAbHBIX,
HppaIUOHATBHBIX
MOKA3aTEJIbHBIX U
norapuMuIecKux

ypaBHEHUH
(12 1)

CucremMa 1 COBOKYITHOCTh YpPaBHEHHM.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBHUSL.

OCHOBHBIC METOJIBI PEILICHUS CHCTEM U
COBOKYITHOCTEH pallMOHAIIBHBIX,
HppalMOHATBHBIX, TOKA3aTeIbHBIX H
norapu(MHUUECKUX ypaBHCHH.
[Ipumenenve ypaBHEHUH, CUCTEM U
HEPAaBECHCTB K PEIICHUIO MATEMAaTHIECKUX
3a/1a4 | 33119 U3 Pas3IMIHbIX 00IacTeit
HayKU U peajbHOM KU3HH,
HWHTEpIpeTaIys MOTyYEeHHBIX
pe3yJIbTaToB

OnepupoBaTh NOHATHAMM: CUCTEMA U COBOKYITHOCTh
YpaBHEHUW U HEPABEHCTB; PEIICHUE CUCTEMbI HIIN
COBOKYITHOCTH; PABHOCHUJIbHBIE CUCTEMbI U CHCTEMBI -
cneacteus. HaxoauTh penieHus CUCTEM |
COBOKYITHOCTEH LIENBIX pallMOHATbHBIX,
HPpAMOHATBHBIX, TOKa3aTEIbHBIX U
norapu(MHUUYECKUX YpPAaBHCHUIH U HEPABCHCTB.
IIpuMeHATH CUCTEMBl ypaBHEHHH K pPELLIEHUIO
TEKCTOBBIX 3aJ1a4 M3 Pa3JIMYHBIX 00JIacTel 3HAHUH H
peabHOI KU3HH; HHTEPIPETHPOBATH MOTYYCHHbIE
pemienus. Memob3o0BaTh H(PPOBBIE pecypChl

3ajauu ¢ napaMeTpaMu

PanmonanbubIe , AppalliOHAaJIbHBIC,

ITOKa3aTCJIbHEIC, J'IOl"apI/I(l)MI/ILIeCKI/IC

Bri0upaTh crioco0 pelreHus parnoHaIbHbIX,

HppalMOHAJIbHBIX, TIOKA3aTCJIbHBIX,
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U TPUTOHOMETPUYECKUE yPaBHEHMS,
HEPaBEHCTBA U CUCTEMBI C TIapaMeTpaMHu.

[Toctpoenue u uccaenoBanue Jorapu(PMHUUYECKHX U TPUTOHOMETPUIECKUX YpaBHEHUH
MaTEMAaTUYECKUX MOJETIEN PEalbHBIX 1 HEPaBCHCTB, COJICPIKAIINX MOy U IMapaMeTPhl

CUTYaIMi ¢ MOMOIIBIO YPAaBHEHHH, I[IpuMeHsITH TpadUUeCKHe W aHAIUTHYECKHE METOJIbI
CHCTEM YPAaBHEHUH U HEPABEHCTB C ISl pellieHs] YpaBHEHUN U HEPABEHCTB C MapamMeTpamu,
napamMeTpamMmu a TaKxe HUCCIIEA0OBAaHUE GyHKIHI MeTOJaMu

MaTeMaTH4eckoro aHaiuza. CTPOUTH M HCCJIeJ0BaTh,
MaTeMaTUYeCKHe MOJIeNI peajibHBIX CHTyallud C
[MOMOILbIO YPaBHEHHUH, HEPAaBEHCTB M CHCTEM C
napamMeTpamu

IToBTOpeHnwue,
000061ICcHNE,
CHUCTEMAaTH3aNus
3HaHu# (16 9)

OCHOBHBIE TOHATUA U METOIBl Kypca,| MoaeJnpoBaTh peajbHble CUTYalluu Ha SI3bIKE
000011eHIE U CUCTEMAaTH3alNs 3HAHUH anreOphl, COCTABJSATH BEIPAXKCHUS, yPaBHEHMUS,

HEpPABEHCTBA M UX CUCTEMEI IO YCIIOBUIO 33a/1a4H,
HCCJIe0BATH TIOCTPOCHHBIE MOJIENH C
UCIONTb30BaHUEM ammapara anreopsl. [IppuMeHdaTh
(GYHKIHA JUIS MOJISTUPOBAHUS M UCCIICI0BAHMS
peabHBIX TPOIECCOB.

Pematsb npukiiagHble 331391, B TOM YHCIIE
COIMAIPHO-9KOHOMHUYECKOTO ¥ (PU3NIECKOTO
XapakTepa, CPEeCTBAMU aNreOphl H MATEMATHISCKOTO
aHalm3a

IHoypounoe mianupoBanue AJI'EBPA u Hayana maTtemaTu4eckoro anaan3sa, 10 kiaace

MNe

Hama

Tema ypoxa

n/n | Ilnan

‘ Dakm

MHo0keCTBO IeiicTBUTEJbHBIX ynces. MHorouwieHnol. PannoHanbHble ypaBHeHHS 1 HEPABEHCTBA.

CucrteMbl JTHHEHHBIX YPaBHEHUI - 28 yacoB

1 MHO€ECTBO, OTICpAIIMK HaJl MHOXKECTBAMH M MX CBOMCTBA

2 narpamMMel Diiiepa - Benna

3 [IpuMeHEHHE TEOPETUKO-MHOKECTBCHHOTO aNapaTa Jyis PelIeHus 3a1a4

4 PanmoHaibHBIC YHCIIA

5 OOBIKHOBEHHBIC M JACCATUYHBIC APOOH

6 [poreHTsI

7 BeckoHeuHbIe IEPUOIUUECCKUE IPOOU

8 [IpuMeHeHue apoOeii M MPOIIEHTOB JIJIs peIICHHUs MPUKJIAIHBIX 3a1a4

9 eHCTBHUTEIBHBIC YHCTIA

10 PaioHabHbIC M HPPALMOHAIBHBIC YHCTIA

11 ApHu(pMeTHYSCKUE ONICPAIIUH C ICHCTBUTEILHBIMU YHCIAMH

12 Moynb ICHCTBUTEIBHOIO YKMCIa M €TI0 CBOMCTBA

13 [TpuOarmKkEHHBIC BRIYUCICHMUS, PAaBUIa OKPYIIACHHUS

14 [Ipukuaka ¥ OlEHKA pe3yIbTaTa BRIYUCACHUI

15 Koumponvnasn paboma Nel no meme «PayuonaibHnole ypasHeHus u HEPaGeHCmMea.
Cucmemul TUHECIHBIX YPAGHEHUIL)

16 OCHOBHBIE METO/IBI PEIICHUS IIEJIBIX YPAaBHEHUH

17 OCHOBHBIC METO/IbI PEIICHHUS IPOOHO-PAIIMOHATBHBIX YPABHCHHH

18 OCHOBHBIE METO/IbI PEIICHHMSI IIEJIBIX U APOOHO-paIllMOHAIBHBIX HEPABEHCTB

19
MHorousieHs! OT OTHOW nepeMeHHOH. JleneHne MHOTouJIeHa Ha MHOTOYJIEH C OCTaTKOM

20 Teopema besy

21 MHOTOWICHHI C 1eJILIMU K03 dunuentamu. Teopema Bueta

22 Pemenne cucteM JIMHEWHBIX YPAaBHEHUHI




23

Martpuiia cucTeMbl JUHEUHBIX YpPaBHEHUH

24 Onpenenuresis MaTpHIlpl 2*2, ero TeOMETPHUECKUN CMBICI U CBOMCTBA
25 Briuncienue 3HaueHUs ONpeaeIuTeNs
26 IIpuMeHeHne onpeeauTeNs ISl PEIICHUS CUCTEMBI JIMHEHHBIX YpaBHCHUH
27 Pemenne npuKkIagHBIX 33/1a4 C TIOMOIIBI0 CUCTEMBI JIMHEHHBIX YpaBHEHUHN
28 Koumponvnasn paboma Ne2 no meme «Mnoicecmeo deiicmeumenbHblX Hucel.
Mmuozounenoi»
@Dyukuuu 4 rpaduxku. CreneHHas GyHKIMA ¢ IeJbIM NOKa3aTesieM - 12 yacoB
1
Crioco0sl 3amanus Gpyaknuu. Bzanmuo obparnabie pyaknuu. Kommosurus GpyHKIni.
2 I'paduk dyHkIMu. Di1eMeHTapHbIe IpeoOpa3oBaHus rpadUKOB QYHKIIHMA
3 OO0JacTh onpe/ie/ICHUs M MHOXKECTBO 3HAUYCHUHN (hYHKITUU
4 Hynu ¢ynkimu. IIpoMexxyTKH 3HAKOMIOCTOSIHCTBA
5 YéTnpie n HeuéTHBIC HyHKIMH. [Teproandyecknue QyHKIMH
6 IIpoMekyTKM MOHOTOHHOCTH (DYHKITHH. MaKCUMYMBI I MUHAUMYMBI (YHKIIHH
7 Haubonpiee 1 HanMeHbIee 3HaUeHIE QYHKIMH HA IPOMEKYTKE
8 Jluneiinas v kBajpaTuvHas QYyHKIIMU. DIEMEHTapHOE UCCIIeIOBaHNE U TpaduKu
GbyHKIIII
9
JpobHo-nuHeitHas GyHKINU. DIIeMEHTapHOE UCCIICIOBAHUE U TPaQUK ITUX QYHKIINH
10 CreneHs ¢ neibM nokasareneM. buanom HerotoHa
11
Crenennas GyHKITUS C HATypaJbHBIM M IIETBIM MoKa3aTesieM. E€ cBolicTBa u rpaduk
12 Koumponvnasa paboma Ne3 no meme « OQynkyuu u zpaguxuy
upmMeTHYecKHii KOpeHb A-0ii cTeneHu. UppanuonajbHble ypaBHeHus - 18 yacos
1 Apudmerndeckuii KOpeHb HATYPAIbHOH CTEIICHH M €r0 CBOMCTBA
2 IIpeoOpa3oBaHuUs YHCIOBBIX BRIPAKCHHM, COJICPKAIIUX CTCIICHH
3 BriHeceHre MHOKHUTEJIS U3-TI0]1 3HAKA KOPHSI
4 BHecenue MHOXKHUTES O] 3HAK KOPHSI
5 Cokpaiienue apo0eii, coepiKaliuxX paJauKabl
6 IIpeoOpa3zoBaHKe HPPAITMOHATLHBIX BhIPAXKEHUH
7 IToBTopenue mo reMe «ApudMeTHICCKHI KOPEHb N-HOH CTEIICHNY
8 Koumponvnas paboma Ned no meme «Apughmemuueckuil Kopensv N-0ii cmeneHu,
9 HppanmoHaibHble YpaBHEHHUS
10 O061acTh TONYCTHMBIX 3HAUCHHH MPPAIMOHAILHOTO YpaBHEHUS
11 OCHOBHBIC METOJIbI PEIICHHS UPPAITMOHAIILHBIX YpaBHECHUI
12 PaBHOCWIIBHBIE TIEPEX0/IbI B pEeIICHUN UPPAIMOHAIBHBIX YPaBHCHUN
13 AJITOPUTM pellIeHUs] HPPALMOHATBHBIX YPaBHEHHI
14 PenieHue uppamoHaIbHbIX YPABHEHHH
15 Perienue uppalimoHaabHbIX YpPaBHCHUN
16 CaoticTBa 1 rpaduk KOpHS K-OU CTETICHU KaK (HYHKIIUH 00paTHOU CTETICHH C
HaTypaJbHBIM IIOKa3aTeJIeM
17 IToBTopenue no teme «MppanroHanbHbIe YPABHCHUS
18 Konmponvnaa paboma Ne5 no meme «HUppauuonanvnovleypasnenusny
IMoka3zaTenbHasi gynkuus. IlokazarenbHble ypaBHeHus - 10 yacoB
1 Crenesb ¢ pallMOHAJIBHBIM TTOKa3aTesieM U €€ CBOMCTBa
2 ITokasaTenbHas PyHKIHMs, €€ CBOMCTBA U TpaduK
3 Hcnosp3oBanue rpaduka GYHKIHMU I PEIICHUS YPaBHCHHMA
4 IToka3zaTenpHBIC YpaBHEHUS
5 OCHOBHBIE METOJIbl PEIICHHS] IOKA3aTEIbHBIX YPABHEHUH
6 [IpuBeeHne 06eux yacTedl ypaBHEHHS K OJHOMY OCHOBAHHUIO




7 BoineceHue 00I1ero MHOKHMTEIS 38 CKOOKY
8 MeTo 1 3aMeHBI IEPEMEHHON B MOKA3aTEIbHBIX YPABHEHHUSIX
9 MeTo | MOYIEHHOTO IeJIEHUs
10 Koumponvnasn paboma Neb6 no meme «llokazamenvnasn ¢pynkyusn. Ilokazamenvnule
YPABHEHUA)
Jlorapupmuueckasi pyukuus. Jorapugmuyeckue ypaBHeHus - 18 yacon
1 Jlorapudm uncna
. OCHOBHBIE METOIbI PEIICHUS JOrapuhMUUCCKHUX YPABHCHHH.
2 CaoticTBa norapudma
3 JecaTnynbie JjorapupMel
4 HatypasbHble norapudmsl
5 IIpeoOpa3oBanue BhIpaKEHUM, COACPIKAIIMX JIOrapu(Mbl
6 Jlorapudmuyeckas GyHkius, e€ cBONCTBA U rpaduk
7 Hcnonp3oBanue rpaduka GyHKIUMHU U peIICHHUs] YpaBHEHUI
8 DYHKITMOHAJIBHO -TpapuecKuii METO pellieHus] YpaBHEHHH
9 Konmponvnaa paboma Ne7 no meme «Jlozapughmuuecxkan gpyuxuyusny»
10 JlorapudmMuieckre ypaBHESHHU
11 PaBHOCHJIBHBIC TIEPEX0JIbl B PEIICHUH JIOTapHu(PMHUUESCKUX YpaBHEHUH
12 Penienne ypaBHEHUI 110 ONpeieIcHAIO Jorapupma
13 MeTo1 IOTEHIMPOBAHUS
14 MeTo1 BBE€ACHMSI HOBOI IEPEMEHHOM
15 Merton norapudMupOBaHUS
16 Ilepexoq K HOBOMY OCHOBAaHHIO
17 Pemenne norapuMHUYECKUX YpaBHEHUN
18 Konmponvnaa paboma Ne8 no meme «Jlozapughmuuecxkue ypasneHus»
TpuroHoMmeTpuyecKue BbIPa:KeHUsl U YPaBHeHHH - 22 yaca
1 CuHyC, KOCHHYC YHCIIOBOI'0 apryMeHTa
2 TaHreHc ¥ KOTaHT'€HC YHCIOBOTO apryMeHTa
3 ApKCUHYC, apKKOCHHYC M apKTaHITE€HC YUCJIOBOTO apryMEHTa
4 TpuronomeTpudeckas OKpyXKHOCTb, OTIpEAeIICHIEe TPUTOHOMETPHUSCKUX (PyHKIIHE
YHCJIOBOTO apryMeHTa
5 OCHOBHBIC TPUTOHOMETPHUYECKHE TOKICCTBA
6 ®DopmyIibl ABOWHOTO yria
7 DopMyabl NOHWKEHHS CTEICHU
8 ®DopMYyIIBI IOJIOBUHHOTO YIJIa
9 ®DopMYIIBI CYMMBI apT'YMEHTOB
10 DopMyiIBl CYMMBI PYHKIUH
11 DopMyJibl IPOU3BEACHUS PYHKIIMMA
12 IIpeoOpa3oBaHKe TPUTOHOMETPHUYESCKIX BBIPAKEHUN C IOMOIIBIO HopMYyJT
13 Konmponvnaa paboma Ne9 no meme «Tpuzonomempuueckue svlparxceHusn)
14 Perienue ypaBHeHHs COSX = @
15 Pemrenne ypaBHeHus SiNX = a
16 Pemenue ypaBHeHwmit tgX = @, Ctgx = a
17 MeTo 3aMeHbl IEPEMEHHOU
18 YpaBHEHHS, CBOJANIMECS K KBAAPATHBIM YPaBHECHHAM
19 MeTo 1 pa3sioKeHHs] HA MHOXKHUTEJIH
20 OIHOPOAHBIC TPUTOHOMETPUUYCCKUE YPABHECHHUS
21 Penienre TPHrOHOMETPUYCCKHUX YPABHCHHUI
22
Koumponvnasa paboma Nel0 no meme «Tpuzonomempuueckue Ypasnenusn»
IMocaenoBaTeJbHOCTH U Mporpeccuu - 10 yacos
1 TTocaenoBaTeaLHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEAOBATENHHOCTEHN




2 Meto MaTeMaTHIeCKOW HHIIYKITUU
3 MOHOTOHHBIC M OTPaHUYCHHBIE MTOCJICIOBATEIHPHOCTH
4 ApudmeTraeckas ¥ reOMETpHUIECKAs IPOIPECCHHU
5 BeckoHeuHO yOBIBaIOMast reOMETpHYCCKas IPOrpeccus
6 CymMMa OCCKOHEYHO YOBIBAIOIICH T€OMETPHUCCKOH IPOTrPECCUH
7 JIMHeNHBIN U YKCIIOHEHIIMAJILHBIN pocT. UHC0 e
8 ®dopmyra cIOKHBIX POICHTOB
9
Vcnonp30BaHue MPOTPECCUU ISl PEIICHUS PEaTbHBIX 3a/1a4 MPUKJIAHOTO XapaKTepa
10
Konumponwvnasn paboma Nell no meme «Ilocredosamenvnocmu u npozpeccuuy
HenpepsoiBabie pynkuuu. IIpoussoanas - 20 yacos
1 HenpepsiBHbIe QyHKIIMHN 1 UX cBOoHicTBa. Touka pa3pbiBa
2
AcumnToTsl rpadukoB QyHkIui. CBolicTBa QyHKIHMI HENPEPHIBHBIX HAa OTPE3Ke
3 MeTo1 HHTEPBAJIOB JIJIsl pEIICHUS] HEPAaBESHCTB
4 [TpuMeHeHHE CBOHCTB HEMPEPHIBHBIX (DYHKITHI ISl pEIICHUS 33124
5 [lepBast u BTOpas MPOU3BOAHBIC (YHKIIUH
6 OnpeneneHre, reoOMeTpUYECKUN U PU3MYSCKUI CMBICIT MPOU3BOIHOMN
7 ANTOpUTM HaXO0XJICHHUS IPOU3BOJTHOMN
8 Dopmyisl auddepeHIIpoBaHus
9 [TpownsBoaHast cTeNeHHON (HYHKIHU
10 [Tpon3BOIHBIC dJIEMEHTAPHBIX (DYHKITHI
11 BrrurciaeHre mpou3BOAHBIX YJIEMEHTAPHBIX (YHKIIHA
12 [TpousBoaHasi CyMMbl (DYHKIIUN
13 [TpousBoaHas MPOU3BEACHUI(DYHKIIMI
14 [TpousBoaHas YaCTHOTO (PYHKIIMMA
15 [IpousBoaHas KOMIOO3ULMH (hYHKIHI
16 [ToHsTHE ¥ BBIYUCJICHUE MPOU3BOAHOM N-ro mopsiaKa
17 JuddepeHnnpoBanue coXKHOW QYHKITUH
18 YpaBHEHHE KacaTeNbHOH K rpaduKy QYHKIHH
19 YpaBHeHHE KacaTeJbHOM K rpaduky QyHKINH
20
Koumponvnasn paboma Nel2 no meme «Henpepuvienvie pynkuyuu. Ilpouzsoonan»
IToBTO [peHne, 00001IeHNE, CHCTEMATH3AIMSI 3HAHUH - 2 yaca
1 PerieHrsi TPMTOHOMETPUYCCKHUX YPABHCHUI

CHCTeMaTI/ISaHI/IS[ 3HaAHUH

IMoypounoe mianupoBanue AJITEBPA u Hauana maTeMaTu4eckoro anajansa, 11 kiaacc

MNe
n/n

Jama

Tema ypoxka

Ilnan

‘ Daxkm

HccaenoBanne GyHKIHI ¢ TOMOIIBIO MPOU3BOAHOM - 24 yaca

IToBTopenue. @opmyiasl audhepeHIUPOBAHUS

IIpaBuna gudbepeHIUpOBaHUS

IIpyMeHEHHE IPOU3BOAHOM K MCCIICIOBAHUIO (PYHKIIMI HA MOHOTOHHOCTh

IIpyMeHEHHE POU3BOAHOM K MCCIICI0OBAHMIO (DYHKIIMKA HA SKCTPEMYMBI

OKCTpeMyMBI (PYHKIIUU

Brruncnenne SKkcTpeMyMOB (pyHKIIUT

HpI/IMeHCHI/Ie HpOHSBOI{HOﬁ JJIA TOKa3aTCJIbCTBA TOXKIACCTB U HCPABCHCTB

[Toctpoenue rpadukoB GyHKIHH
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HccnemoBanue QYHKITUU ¥ MOCTPOSHUE Tpaduka HYHKIHH

[EEN
o

Ces3b MeXTy rpadhukoM HYHKIHH U TPa@UKOM €€ TIPOU3BOTHOM




11

Hawubonbiiee 1 HauMeHsbllee 3HaYeHUs] QYHKIIMK HA IPOMEKYTKE

12 3amaun Ha OTHICKaHHE HANOOJIBITNX W HANMEHBIITNX 3HAUCHUN BETUIHH

13 Pemenne 3a1a4 Ha HAXO0XKAEHNE HAMOONBIINX U HANMEHBIINX 3HAYEHUN

14 ITpuMeHeHHe MPOU3BOIHON K HCCIIEIOBAHUIO (PYHKITUU

15 Konmponvnasa paboma Nel no meme «Hccnedosanue pyHKyuil ¢ ROMOusb1o
npPOU3800HOI)

16 IIpuMeHeHne MPOU3BOAHOMN AJI1 HAXOKIEHUS HaWIy4lIEro PELIECHUS B IPUKJIAJHBIX
3a/ayax

17 [IpuMeHeHNE TIPOU3BOIHON B PEIICHUH 33,189

18 [IpumeHeHne TPOU3BOIHOM TSI HAXOKICHUS HAUTYUIIECTO PEIICHIS ISl OTIPEISIICHIUS
CKOPOCTH MpOIecca, 3aJaHHOr0 (GOPMYIIOil WK rpaduKoM

19 [IpumeHeHNE TPOU3BOTHON /IS HAXOXKICHUS HAWITYUIIETO PEIICHUS IS OMPEICICHUS
YCKOpEHHUs Ipoiiecca, 3aJaHHOr0 GOpMYIIoN WK rpaduKoM

20 Kommnozuiust hyHKIUN

21 I'eomeTpuyeckue 00pa3pl ypaBHEHHM Ha KOOPJIWHATHOH INIOCKOCTH

22 I" eomeTpuyeckue oOpa3bl HEPABESHCTB HA KOOPJIMHATHOM IIOCKOCTH

23 ITosTOpenue mo teme «lccaeqosanue PyHKIUNA ¢ TOMOIIBIO TPOU3BOIHOM

24 Koumponvnasn paboma Ne2 no meme «Hccneoosanue pynkuyuit c nomouspio
npou3600HOI»

IlepBooOpa3Hasi m HHTErpaJj - 12 yacos

1 ITepBooOpasHast

2 OCHOBHOE CBOWCTBO MEPBOOOPA3HBIX

3 [TepBooOpa3Hbic 3JIeMEeHTAPHBIX QYHKITUH

4 [paBuiia HaXOXKICHISI MEPBOOOPAZHBIX

5 WaTterpan. ['eomeTpudecknii CMBICT HHTETpAJA

6 Brruuciienue onpenenéuHoro uurerpana no ¢gopmyiae HeroTona-JIeiiOnma

7 [IpuMeHeHHe MHTErpaa JUIsl HAX0XKICHHUS IUIOIIACH IIOCKUX (Uryp

8 [IpumeHeHUe MHTErpaa JUIsl HAXOXICHUsS 00hEMOB TEOMETPUUCCKUX TeJl

9 [Ipumeps! pemenuii muddhepeHInaTbHbIX YpaBHEHUHA

10 Matematudeckoe MOJICTHPOBAHIE PEATBHBIX MMPOIECCOB C MTOMOIIBIO
nuddepeHInanbHBIX YpABHEHUH

11 [ToBTopenue mo Teme « [lepBooOpa3Has U HHTETPa»

12 Koumponvnas paboma Ne2no meme «llepsoobpaznas u unmezpaiy

I'paduxu Tpuronomerpuyeckux pyHkuuii. Tpuronomerpuyeckue HepaBeHcTBa - 16 yacoB

1 TpuronoMmeTprueckre PyHKIHMH, MX CBOMCTBA U rpad)MKU

2 CaoticTBa U rpaduk QyHKIHMH Y = ~SX

3 CsoiicTBa 1 rpaduk QYHKIIUH Y = SiNX

4 I" paduku dyukuuii y = tgx, y = ctgx

5 Pemnienrie TPpHrOHOMETPUYECKHUX YPaBHEHHI C TIOMOIIBIO TpadhUKOB

6 OT060p KOpHEH TPUTOHOMETPUICCKHUX YPABHCHUH C MIOMOIIBIO rpadhuka

7 OT060p KOpHEH TPUTOHOMETPUUECKUX YpaBHEHH METOJOM Tiepebopa

8 OT060p KOpHEH TPUTOHOMETPUUECKHUX YPaBHCHUN JBOWHBIM HEPABEHCTBOM

9 OT060p KOpHEH TPUTOHOMETPUIECKHUX YPaBHEHUN C TIOMOIIBIO TPUTOHOMETPHUYECKOH
OKPY)KHOCTH

10 TpuroHoMeTpruecKre HEpaBeHCTBA

11 MeTo Bl penieHIe TPUTOHOMETPUIECKUX HEPABESHCTB

12 PelieHye TpUrOHOMETPHUYECKHUX HEPABEHCTB

13 Pelienye TpUroHOMETPHYECKHUX HEPABEHCTB Irpa)MueCKu

14 Pelienye TpUrOHOMETPHYECKHUX HEPABEHCTB

15 IToBTOpenue mo teme «I'paduku TPUTOHOMETPUIECKHUX (YHKITHH.
TpuroHomeTpudeckre HEpPaBEHCTBAY

16 Konumponsnaa paooma Ne3no meme «I pagpuku mpuzonomempuueckux yHxKyuil.

Tpuzonomempuuecxue Hepasencmea)




I/Ippauum{aﬂbﬂue, NMoKa3aTeJbHbIC H norapuq)anecmle HEPaBCHCTBA - 24 yaca

IIpocreiiiine nokaszaTeabHbIE HEPABEHCTBA

CaeeHME TOKA3aTEILHOTO HEPABEHCTBA K IPOCTEHUIIIEMY

MeTto BBeIEHHSI HOBOM ITepeMEHHOM

PaznoxxeHne Ha MHOKUTEIN

CBCZ[CHI/IG K paBHOCHHBHOfI COBOKYIIHOCTH

Mertoa palnoHaIH3aIMH (3aMeHa MHOKHTEJICH)

I" paduaeckne METOIBI PEUICHUSI TOKA3aTEIBHBIX YPAaBHCHUI M HEPaBEHCTB

[IpocTeiimue gorapupMUIecKie HepaBSHCTBA
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Jlorapudmuuecknue HepaBEHCTBA, CBOASIIUECS K IPOCTECHIIINM

MeToj 3aMeHbI IEPEMEHHOM
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HOFapI/Id)MI/I‘{eCKI/Ie HCPaBCHCTBA, CBOAAIIMECSA K pallMOHAJIbHBIM
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JlorapudmMuueckue HepaBEeHCTBA, COACPIKALINE IEPEMEHHYIO B OCHOBAHUH
norapudma

13

MeTo HHTEpPBAJIOB

14

I'paduueckui METOJI PEIICHUS JIOTAPU(PMUISCKUX YPABHCHUN M HEPABCHCTB

15

WppanmoHanabHble HEPABEHCTBA CTAHAAPTHOTO BHJA

16

Meton nepexoaa K paBHOCPIJ'II:HOﬁ CUCTEMC

17

Jpob6Ho-uppanroHaIbHbIC HEPABEHCTBA

18

MeTo 3aMeHbl IEPEMEHHOU

19

I/IppaIII/IOHaJ'II)HI)IC HCPABCHCTBA CMCIIAHHOT'O THUIIA

20

HppanmoHaabHbIe JIorapuhMUISCKHE HEPABSHCTBA

21

YMHOXKEHHE Ha CONPsDKEHHOE

22

MeToa HHTEPBAJIOB

23

I'padudeckuiit MeTO1 penIeHUs UPPANMOHAIBHBIX YPABHCHHUI M HEPABEHCTB

Konmponvnasa paboma Nedno meme «HUppayuonanvnvie, noxazamenvnoie u
J102apupmunecKue HepageHcmeay

KommiekcHble uncia - 10 yacos

IToHsITHE KOMIJIEKCHOTO YHCIIa

Anrebpandeckas Gopma 3aucy KOMIIJICKCHOTO YHcIia

ApI/I(bMCTI/I‘IeCKI/Ie oncpanuru ¢ KOMINICKCHBIMHU YHCJIaMU

ApudmMernueckue onepari ¢ KOMIUIEKCHBIMUA YUCJIAMH

TpI/Il"OHOMeTpI/I‘-ICCKaSI (bopMa 3alrCy KOMIIJICKCHOTI'O YHCJia

I/I306pa>KCHI/Ie KOMILICKCHBIX YHCCJI HAa KOOp):[HHaTHOﬁ IMJIOCKOCTH

®opmyna Myaspa

Kopuu n-o#i cTeneHr U3 KOMIUIEKCHOTO YUCTa
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[IpumeHeHNE KOMILIEKCHBIX YUCEIN JUIS PeIIeHHs (PU3NIECKUX B TEOMETPUICCKUX
3a1a4
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Konmponvnaa paboma Ne5S5no meme «Komnaekcrwle yucna

HatypaabHble u nejibie yncia - 10 yacon

HaTypaJ'IBHI)Ie 1 OCJIbIC YrCJia

HpI/I3HaK JACITMMOCTH IICJIbIX YHUCCJI

HpI/IMeHeHI/IC IIPU3HAKOB ICIMMOCTH HEIBIX YUCCII

ITpumenenne HOJl m HOK st pemennst 3a/1a4 B EJIBIX YHCJIAX

Brraucienne 0oCTaTKOB MO MOJYJII0 OJIA PCHICHUA 3a1a4 B IICJIbIX YUCIaX

HpI/IMeHeHI/Ie OCTATKOB IO MOAYJIIO JJI pCIICHUS 3a4a4 B IICJIbIX YHCIax

Aunroputm EBkiimma

HpI/IMeHeHI/Ie ajiropurMa EBKJ’II/I}Ia JJIA pCIICHUS 3aJ1a4 B IEJbIX YHUCIAX
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HOBTOpeHI/Ie 10 TCMC «HaTypaanLIe W OCJIBIC YnCJia»
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Koumponvnasn padoma Nebno meme « Hamypanvuole u yenvle uucia»

CPICTeMl)l paunonanbmﬂx, nppaunonanbﬂux nmoxKa3aTeJIbHbIX U JIOFapH(l)Ml/I‘IeCKI/IX ypaBHeHI/Iﬁ -
12 yacoB




CucreMa ¥ COBOKYITHOCTh YPaBHCHUH

PaBHOCUIIBHBIE CUCTEMBI U CUCTCMBI-CJICACTBUA

OCHOBHBIE METOJIbI PELIECHUS] CUCTEM pallUOHAJIbHBIX YPaBHEHUHN

OcHOBHBIE METO/IBI PEIICHUSI COBOKYIHOCTEN pallMOHAIBHBIX YPaBHEHUN

OJTHOPOJIHBIE CUCTEMBI YPaBHEHUM

OcHOBHBIE METOJBI pCIICHUA CUCTEM HPppaAllMOHAJIbHBIX y‘paBHeHI/Iﬁ

OcHOBHBIC MCTOABI pCIICHUSA COBOKyHHOCTeI\/'I HnppallvuOHaJIbHbBIX ypaBHeHI/If/'I

OcCHOBHBIC MCTOJbI PCIICHUA CUCTEM IIOKA3aTCIbHBIX ypaBHeHHfI

© (00 N[O 01D W |IN |-

OCHOBHBIC MCTOJbI PCIICHUA COBOKyrIHOCTeﬁ ITOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

OCHOBHBIC METOJIbI PEIICHUS CHCTEM JIOTAPHUPMIICCKUX YpaBHEHUH
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OCHOBHBIC METOJIBI PEIICHHUSI COBOKYITHOCTEH JTorapuMHUIECKIX ypaBHEHHHA
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Koumponvnaa paboma Ne7no meme « Cucmembl payuonanbHulxX, UppayuoHanbHylx
HOKA3AMENbHBIX U JI02APUPMUYECKUX YPAGHEHUIL)

3agaum ¢ mapaMerpamMu - 16 yacos

PanmonanpHble ypaBHEHUS ¢ TapaMeTpaMu

PanmonanpHbple HEpaBEHCTBA C MapaMeTpaMmu

PannonanpHbBIE CHCTEMBI C TApAMETPAMHU

HppaunoHanbHble YpaBHEHUS C MTapaMeTpaMu

HppannoHaabHbl HEPABEHCTBA ¢ TIApaMeTpaMu

I/IppaHI/IOHaHLHLIC CHUCTCMEI C MapaMeTpaMu

Iloka3zarenbHbIe YpaBHECHUA C mapaMETpaMu

IlokazarenbHble HCPABCHCTBA C MapaMEeTpaMu
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ITokasaTeabHBIE CHCTEMBI C IIapaMeTpaMu

JlorapudmMuyeckue ypaBHEHMsI C TapaMeTpaMHu
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.]IOFapI/Id)MI/I‘IeCKI/Ie HCPABCHCTBA C MapaMCcTpaMu
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JlorapudMudecKkrue CUCTEMBI ¢ TapaMeTpamMu
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TpuroHoMmeTpudecKkrue ypaBHEHUS C TapaMeTpaMu
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TpuroHoMmeTpuyecKre HEPaBEHCTBA C MapaMeTpaMHu
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TpI/IFOHOMCTpI/I‘-ICCKI/Ie CHUCTCMEI C IIapaMETpaMu
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Konmponsnas paboma Ne7no meme «3adauu c napamempamu

IToBT

opeHne, 0000IeHNe, CHCTEMATH3AINS 3HAHHUH - 16 yacoB

ApI/I(bMCTI/I‘ICCKI/Ie oncpanuu C JIECTBUTEIbHBIMY YUCJIAMHU

PemeHne poOHO-pallMOHANIBHBIX YPaBHEHUI

DJleMeHTapHOE MCCIIeI0BaAHNE M IPadUKU DYHKIIHHA

[IpeoOpa3oBaHms YUCIOBHIX BBIPAXKCHUN, COMCPKAIIUX CTESIICHH W KOPHU

Penenue uppanyoHaabHbIX YpaBHEHUH

OCHOBHBIE METOJIbI PELICHMSI IOKA3aTEIbHBIX YPABHEHUN

Pemienue jorapuMUYecKuX ypaBHECHUH

[IpeobpazoBaHue TPUTOHOMETPHICCKUX BBIPAKCHHHA
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Ilpomercymounas ammecmayus. Hmozosas konmpoavnasn paboma (Ne8)
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CucreMaTn3anus 3HaHUI




