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HOACHUTEJIBHASA 3ATINCKA

VY4ueOHbIl Kypc «Anrebpa W Havajla MaTeMaTHYECKOTO aHallu3a» SBISETCS OJHUM M3 Hambojee 3HAUYUMBIX B
TporpamMMme CpeaHero o0Iero 0opa3oBaHmsl, ITOCKOILKY, C OJHON CTOPOHBI, OH 00CCIIEUNBACT HHCTPYMEHTAIBHYIO 06a3y s
W3YUYCHHS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIPYrOil CTOPOHBI, (POPMHUPYET JIOTHUYECKOE U aOCTPAKTHOE MBIIUICHHE
00y4YaroIuxcsl Ha YpOBHE, HEOOXOAUMOM JIJIs OCBOCHUST HH(POPMATUKH, OOIIECTBO3HAHUS, HICTOPHH, CIIOBECHOCTH U JPYTHX
JMCIUIUTIH. B paMkax TaHHOTO y4eOHOTO Kypca 00ydarolmurecs OBIaCBalOT YHUBEPCAILHBIM SI3bIKOM COBPEMEHHOM HAyKH,
KOTOpast pOpMYJIMPYET CBOU JIOCTHIKEHUSI B MaTeMaTHYecKol (opme.

VY4eOHbI Kypc anreOphl W Hadall MaTeMaTHYeCKOTO aHallM3a 3aKiIajJbIBacT OCHOBY JIJISl YCIICUITHOTO OBJIAICHUS
3aKOHaMU (DU3WKU, XUMUH, OMOJIOTHH, TIOHUMaHHUsS OCHOBHBIX TEHJCHIMN Pa3BUTHS YKOHOMUKH U OOIIECTBEHHOW YKU3HH,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO UCIIONL30BATh MX JUIS
JalbHEeHIero o0pa3oBaHusl ¥ B MOBCEAHEBHOW )XHU3HU. B TO ke Bpemsi OBlIaJieHue a0CTPAKTHBIMU M JIOTHYECKH CTPOTHMH
KOHCTPYKIIMSIMA JITeOpbl U MaTeMaTW4ecKOrO aHaM3a pa3BUBAeT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH
WUCTHHHOCTb, JIOKa3bIBaTh YTBEPXKACHUS C MOMOIINBI0 MHAYKIUH U PACCYXJIATh JEIYKTUBHO, UCIOJIB30BaTh 000OIICHHE H
KOHKPETH3AIIHI0, a0CTparupoBaHUe W aHAJIOTHIO, POPMHUPYET KPEaTUBHOE M KPUTUIECKOE MBIIIJICHHUE.

B xoze m3ydenus yaeOHOTO Kypca «Anredpa v Havana MaTeMaTHYECKOTO aHalIN3ay 00yJarolIuecs MoJIy4aroT HOBBIH
OIBIT pEIICHHUS TPUKIATHBIX 3a/a4, CAMOCTOSATEIHHOTO IMOCTPOCHUS MAaTEeMAaTHUECKHX MOJENEH pealbHbIX CHUTYallHH,
WHTEPIIPETAIUH TTOJTyYSHHBIX PEIICHUH, 3HAKOMSITCS ¢ IPUMEepaMH MaTEMAaTHIECKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE H
HCKYCCTBE, C BBLIAIONIMMUCS MATEMATHUECKIUMHU OTKPBITHSMU U UX aBTOPAMH.

VY4eOHbIi Kype 001aaeT 3HaYNTEFHBIM BOCITUTATENLHBIM TIOTSHIIMATIOM, KOTOPBIN peann3yeTcsi Kak uepe3 yueOHbIH
MaTepHal, ClIoCOOCTBYIONMIA (POPMHUPOBAHHUIO HAYYHOTO MHPOBO33PEHUS, TAK U Yepe3 CICIUPHUKY YICOHOH AeITeIbHOCTH,
TpeOyIONIelH NPOMOIKUTEIHLHON KOHIICHTPAIUM BHHUMAaHHS, CaMOCTOSTEIHHOCTH, aKKypaTHOCTH M OTBETCTBEHHOCTH 32
MOJTyYEHHBIN Pe3yNbTaT.

B ocHoBe MeTonuku oOyueHHs anreOpe W HavallaM MaTeMaTHYeCKOrO aHalln3a JIGKUT NEATCIIEHOCTHBIM MPHHIIUI
o0yueHus.

B crtpykType ydeOHOro kKypca «AusreOpa ¥ Havala MaTeMaTUYEeCKOTO aHajn3a» BBIJICICHBI CICIYIOIINE
coJiepKaTeIbHO-METOIuIecKre TuHUU: «Uucna u BeauciacHus», «DyHKIMu U rpaduku», «YpaBHEHUS U HEPaBEHCTBAY,
«Havana martemaruyeckoro aHanmsa», «MHOXKeECTBa M JIOTMKa». Bce OCHOBHBIE COAEPKATEIBHO-METOIAUYCCKUE JIMHUU
M3y4YaloTCs Ha MPOTSHKCHHUU JBYX JIET OOYYCHHUS Ha YPOBHE CPEIHETO O0Iero o0pa3oBaHUs, €CTECTBEHHO JOMOIHSIS JAPYT
Jpyra W TMOCTENEHHO HACHIIASACh HOBBHIMH TEMaMU M pasnenamu. JlaHHBIM y4eOHBIH Kypc SBISETCS WHTETPATUBHBIM,
MTOCKOJILKY OOBEIUHSCT B ce0e CoiepKaHNe HECKOJIBKAX MAaTEMAaTHUYCCKUX JUCIUILINH, TAKUX KaK aare0pa, TPUTOHOMETPHS,
MaTEeMaTHYECKUN aHanu3, TEOpPHs MHOXKECTB, MaTeMaTHyecKas JIorhka W apyrue. [lo mepe Toro kak oOydaromuecs
OBIIZICBAIOT BcE Oosiee MIMPOKUM MATEMAaTHYSCKUM almapaToM, Y HUX TMOCIEAOBATeIbHO (OpMUpYeTCS U
COBEPIIICHCTBYETCS YMEHUE CTPOUTh MAaTEeMAaTUYECKYIO0 MOJICNb PEaIbHOW CUTYAIlH, TPUMCHSTh 3HAHMUS, TTOMYUYCHHBIE TTPU
M3YYCeHUU Y4eOHOro Kypca, Ui PEIICHHS CaMOCTOSATEIBHO C(HOPMYyIMPOBAHHOW MaTeMaTHYeCKON 3allaud, a 3aTeM
WHTEPIPETUPOBATH CBOW OTBET.

ConepkarenbHO-MeTOIMYeCKas THHAS «YKcaa U BEIYUCICHUS» 3aBepIIaeT (JOPMUPOBAHUE HABBIKOB HCITOJIE30BaHUS
NEHCTBUTEIBHBIX YHCEN, KOTOpPOe OBLIO HAYaTO HAa YPOBHE OCHOBHOTO 00mIero obpa3zoBanus. Ha ypoBHE cpemHero oomero
oOpa3oBaHus 0co00¢ BHUMaHHE YICNACTCS (DOPMUPOBAHUIO HABBHIKOB PAIlMOHANBHBIX BBIYMCICHUMA, BKIIOYAIONUX B CeOs
WCTIONb30BAHUE PA3NIMYHBIX ()OPM 3alKCH YMCIIA, YMEHHE JCNaTh MPUKUAKY, BBIIOIHATH MPHOMMKEHHBIE BBIYHCICHHUS,
OILICHWBATH YHCIIOBBIC BBIPAXKCHUsS, PadOTaTh C MATEMATHYECKUMHU KOHCTAHTaMH. 3HAKOMbIC OOYYalOlIMMCS MHOXECTBA
HATYpaNbHBIX, IENbIX, PAIlMOHATBHBIX W JICHCTBHTEIHHBIX YHUCET JOMOJHSIIOTCS MHOMXECTBOM KOMIUICKCHBIX 4YHcel B
KaXJIOM U3 3THX MHOXKECTB PaCCMATPHBAIOTCS CBONCTBEHHBIC eMy crielM(DUIeCKUe 3a/1a4d U OTiepalliy: JCJICHUE HaIello,
OIIEPUPOBAHHE OCTATKAMHU Ha MHOXECTBE IIEJBIX YHUCeN, 0cOOble CBONCTBA pAaIlMOHATIBHBIX M HPPAUOHAIBHBIX YHCEI,
apupMeTHIecKrue Omepalyi, a TaK)Ke W3BJICUCHHE KOPHS HATYpaJbHOM CTEEHM Ha MHOXKECTBE KOMIUIEKCHBIX YHCEL.
bnaronmapsi mocienoBaTeNbHOMY pACIIUPEHHUIO KpPyra HCIOJNB3YeMbIX 4YHCET M 3HAKOMCTBY C BO3MOXHOCTSIMH HX
MPUMEHEHUS JIJISl pEIICHHs PA3IUYHBIX 3a/1a4 (hOpMHUpYETCs MPEJICTABICHNE O €IMHCTBE MAaTEeMATHKH KaK HAYKH U €€ POJIH B
MOCTPOCHUU MOJICNIeH peallbHOr0 MHPA, IUPOKO UCTIONB3YIOTCS 0000IMEHHE i KOHKPETH3AIIHSI.

Jluans «YpaBHEHUS W HEPABCHCTBA» pealli3yeTcs Ha MPOTSHKCHHH BCEro OOYYEHHsI HAa YPOBHE CpelHEro oOIIero
00pa3oBaHus, MMOCKOJIBKY B K&KIOM pasjene [IporpaMMbl IpelycCMOTPEHO pellieHHe COOTBETCTBYIONIUX 3a1a4. B pesynbrare
oOyyJaromyecss OBJIQJICBAIOT PAa3IMYHBIMH METOJJAMH DPEHICHUS PAlMOHANBHBIX, WPPAIMOHAIBHBIX, ITOKA3aTEIbHBIX,
JOTapUPMHUICCKUX U TPUTOHOMETPHUYECKUX YPABHEHH, HEPABEHCTB M CHUCTEM, a TaKXKe 3aJla4, COJIepKAlUX MapamMeTphl.
[Mony4yeHHBIE YMEHHUSI MIHUPOKO HCIOJIB3YIOTCS MPH HMCCICNOBAHUHM (YHKIUH C MOMOIIBIO MPOWU3BOIHON, MPU PEIICHUH
MPUKIAIHBIX 33/1a4 W 33/1a4 Ha HaXOXKJCHHE HAHOONBIINX M HAUMEHBIINX 3HaueHWW QyHkimu. J[aHHas copepikaTenbHas



JUHUS BKJIIOYaeT B ce0s Takke (OpPMUPOBAHWE YMEHHWH BBIIONHATh pPacy€rel 1o (opmysiaM, npeoOpa3oBaHus
paIOHANBHBIX, UPPAMOHAIBHBIX U TPUTOHOMETPHUYECKHX BBIPAKEHHHA, a TaKKe BBIPAKEHUH, COAEpXKAIIUX CTEICHH U
norapudmel. brarogaps u3ydeHno aaredpandeckoro MaTepualia IpONCXOIUT JabHEHIIee pa3sBUTHE ATOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUICHUS 00ydaromuxcs, GOPMHUPYIOTCS HABBIKU JCAYKTUBHBIX PACCYXJICHHUHA, paObOTHl ¢ CUMBOJBHBIMH
(dbopMaMu, TIpe/CTaBIICHHS 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJIE PAaBEHCTB M HEPAaBEHCTB. AJjreOpa mpemiaraet
3¢ PEeKTHBHBIC HHCTPYMEHTHI JUISl PENICHUS MPAKTUICCKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HAISHO JIEMOHCTPHPYET CBOU
BO3MO>KHOCTH KaK SI3bIKa HAYKH.

CopeprxarenpHO-MeTOonuYecKas THHUS «QYHKIHNN U TpadUKM» TECHO MEPeIIeTaeTcs ¢ IPYTUMHA JINHUSAMH y4eOHOTO
Kypca, MOCKOJBKY B KaKOM-TO CMBICIE 3aJaéT TOCIeNOBATeIbHOCTh W3yYEHHUs MaTepuana. l3yueHue CTEmeHHOM,
TTOKa3aTeNIbHOH, JIorapu(PMUIECKOW W TPUTOHOMETPUUYECKUX (YHKIIUN, UX CBOWCTB M TpadUKOB, UCIIONH30BaHUE (YHKITAN
JUTS PEIIeHs 3a/1a4 U3 APYTUX Y4eOHBIX MPEAMETOB M PEabHON JKU3HH TECHO CBS3aHO KaK C MaTEeMaTHYECKUM aHaJIH30M,
TaK W C PelICHUEM YpaBHEHHI U HepaBeHCTB. [Ipu 3ToM Oolibliioe BHUMaHUE YASISIeTCsl POPMUPOBAHHUIO YMEHUS BBIPAKATD
(dbopMyaMu 3aBUCUMOCTH MEX]y Pa3iIHMYHBIMH BEIMYWHAMHU, UCCIIEJOBATH MOJNyYeHHbIE (YHKIMH, CTPOUTh HX TPa(UKH.
Marepuain 3Toi comep KaTeIbHON JIMHAN HAIEJIeH Ha Pa3BUTHE YMEHHUH M HaBBIKOB, MO3BOJISIONINX BBIPAXKaTh 3aBUCUMOCTH
MEXy BEIMYMHAMHM B Pa3IMYHON (opMe: aHAIUTHYECKOH, rpaduueckoil M ciioBecHoW. Ero msyueHwe crmocoOCTByeT
Pa3BUTHIO ANTOPUTMHYECKOTO MBIIIICHHS, CIOCOOHOCTH K 0000IIEHNIO U KOHKPETHU3AIINH, HCITOIF30BAaHUIO aHAJIOTHH.

ConepxarenpHas nuHHA «Hawyama maTeMaTndecKoro aHalW3a» IO3BOJSIET CYMIECTBEHHO PACHIMPUTH KPYT Kak
MaTEeMaTHYECKUX, TaK W MPHUKIATHBIX 33724, TOCTYIHBIX 00yJaIOMIMMCA, TaK KaK y HUX MOSABISETCS BO3MOXKHOCTh CTPOUTH
rpaduKk CIOXKHBIX (PYHKIWH, ONpPENeNiaTh WX HAaWOONBIINE W HaWMEHBIINME 3HAYEHHWS, BBIYUCIATH IUIOMATu (QUryp U
00BEMBI TEJ, HAXOJHWTh CKOPOCTH W YCKOpEHHUs mporeccoB. JlaHHas cojepKarelibHas JIMHUS OTKPBHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHHSI MaTeMaTHYECKUX MOJEICH pealbHBIX CUTYAIlHid, MTO3BOJISICT HAXOIUTh HAWIYYIICEe PEIICHHE B
MPHUKJIATHBIX, B TOM YHCIE COIMATLHO-DKOHOMHYCCKHX, 3a/layax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHYeCKOTO aHaIu3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOrO, (OPMATBLHO-IOTHYECKOTO W KPEaTUBHOTO MBIIUICHUS, (DOPMHUPOBAHUIO YMEHUH
pacro3HaBaTh MPOSIBICHUS 3aKOHOB MaTEMAaTUKU B HayKe, TEXHHKE U MCKyccTBe. OOydarommecs y3HAIOT O BBIIAIONIUXCS
pe3ynbTaTax, MOTYYCHHBIX B XO/I¢ Pa3BUTHsI MaTEMAaTHKH KaK HaAyKH, U 00 UX aBTOpax.

ConepkarenbHO-MeTOIMYeCKas JTMHUS «MHOXECTBA W JIOTHKA» BKJIIOYAET B CEOS AJIEMEHTHI TCOPUHM MHOXECTB U
MaTEeMaTHYECKOM JIOTHKH. TeopeTHKO-MHOKECTBEHHBIC MPEACTABICHHS TPOHU3BIBAIOT BECh KypC IIKOJIBHOH MaTeMaTHKH U
MpejiaraloT HanOoJee YHUBEPCAIBHBIA S3bIK, OOBEAMHSIONUN BCE pa3leNbl MaTeMaTHKH W e€ TPWIOKCHHH, OHU
CBSI3BIBAIOT Pa3HbIC MaTEMATHUCCKUE TUCIUILINHBI U UX MPUIOKCHHS B eANHOE Tesioe. [103ToMy BaXKHO JaTh BO3MOXHOCTh
o0yJaronieMycsi MOHMMAaTh TEOPETHKO-MHOXECTBCHHBIM SI3bIK COBPEMECHHON MAaTeMaTHKH W UCHOIb30BaTh €ro IS
BBIPQXCHHSI CBOMX MBICICH. JIpyruM BakKHBIM NMPU3HAKOM MAaTEMAaTHKH KaK HAyKW CJIEIyeT MPU3HAThH CBOWCTBEHHYIO i
CTPOTOCTh 000CHOBAaHUH W CJICIOBAHHUE ONPEACIEHHBIM MPaBUIIaM MOCTPOSHUS JTOKA3aTENIbCTB. 3HAKOMCTBO C AJIEMEHTaMH
MaTEMaTHYECKOM JIOTUKH CIOCOOCTBYET Pa3BHTHUIO JIOTUYECKOTO MBIIUICHUS OOYYaIONUXCs, MMO3BOJIIET UM CTPOUTH CBOU
paccyXIeHUsl Ha OCHOBE JIOTUYECKUX MPABHI, (POPMHUPYET HABBIKM KPUTHUECKOTO MBIIILIICHHS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTeMaTHYECKOTO aHAINW3a» IMPUCYTCTBYIOT OCHOBBI MaTEMaTHYECKOTO
MOJICTUPOBaHMsI, KOTOPBIC IPU3BAHBI CIIOCOOCTBOBATH (DOPMUPOBAHUIO HABBIKOB IIOCTPOCHUS MOJICICH PEalTbHBIX CHTYAIIH,
WCCJICIOBAHUS STUX MOJIEICH C MOMOIIBIO anmnapara aireOpbl ¥ MaTeMaTHYECKOTO aHalN3a, MHTEPIPETAIIMH MTOJTyICHHBIX
pe3ynbTaToB. Takue 3alaHus BIUICTCHBI B KOKIBIA U3 Pa3JIeNIOB MPOrPaMMBI, MOCKOJILKY BECh MaTepHan y4eOHOTo Kypca
IIMPOKO HCIONB3YeTCS U PEIISHUS MPUKIAIHBIX 3aaad. [Ipu perieHnn peajbHBIX MPAKTHYSCKUX 3a/1ady 00yJaroluecs
pPa3BUBAIOT HAOIIONATENLHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HWCIOJIb30BaTh AHAJIOTHIO,
0000mIaTh W KOHKPETH3UPOBATh IMpoOieMy. JlesTensHOCTh MO0 (OPMHPOBAHHWIO HABBHIKOB DEIICHHS IMPHKIATHBIX 33734
OpraHM3yeTCs B MPOLIECCEe U3YUICHHUS BCEX TeM y4eOHOro Kypca «Anrebpa u Hadajga MaTeMaTHIECKOTO aHAIH3ay.

Ha m3ydenne yuebHoro Kypca «Anredpa m Hadaisa MaTeMaTHYECKOTO aHaiIM3a» oTBoauTcs 272 daca: B 10 kmacce —
136 gacoB (4 gaca B Henenmo), B 11 xmacce — 136 gacoB (4 gaca B Hezelo).



COJAEP)KAHUE OBYYEHMUSI 10 KJIACC

Yncna v BHIYUCIEHUS

Pammonanpabpie uncima. OOBIKHOBEHHBIC W JECATHYHBIE APOOW, MPOIECHTH, OECKOHEUHBIC IMEPHOIUUYECKHE IPOOH.
[Ipumenenue ApoOeH 1 MPOIEHTOB TS PEIICHIS MPUKIATHBIX 33a4 U3 Pa3IMYHBIX OTPACIeH 3HAHUH U peaTbHOU KU3HH.

JleticTBuTenpbHBIC 4YHcla. PalpoHaNBHBIE W HppalMOHAIBHBIE dYHCIA. ApudMeTHdeckue omepanmud C
JNEeHCTBUTEIHHBIMA YHCTIaMU. MOIYJIb JNEHCTBUTEILHOTO YHCIA M €ro cBoicTBa. [IpuOmMmKEHHBIC BBIUMCICHUS, IIPaBHIIA
OKPYTJICHHS, TPUKHUIKA U OLIEHKA Pe3yIbTaTa BEIYUCICHHUI.

CremneHb ¢ mensiM TokasareneM. burom Hriorona. Mcmonb3oBanue moaxomsmeld popMbl 3alucH ACHCTBUTEIBHBIX
YHCeN 7S PelIeHUs MPAaKTUIECKUX 337249 U MPEACTABICHNS JaHHBIX.

ApudmMeTnuecknii KOpEeHb HATYPAIBHON CTEIICHU M €T0 CBOMCTBA.

CreneHs ¢ palMOHATFHBIM TIOKa3aTeNleM U €€ CBOWCTBA, CTENEHb C AeHCTBUTENBHBIM ITOKA3aTEIEM.

Jlorapudm gucma. Coiicta morapudma. JlecaTuaHbie U HaTypaabHbIC JTOTapU(BMEI.

CuHyc, KOCHHYC, TaHT€HC, KOTAaHT€HC YHWCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC M apKTaHTE€HC YHCIOBOTO
apryMeHTa.

YpaBHeHNs U HEpaBEeHCTBA

ToxaecTBa M TOXXJECTBEHHBIE NpeoOpa3oBaHHA. YpaBHEHHE, KOpEHb ypaBHEHUS. PaBHOCHWIbHBIE ypaBHEHHS U
ypaBHeHUs-cleACTBHsL. HepaBeHCTBO, pelieHre HepaBeHCTBA.

OcCHOBHBIE METOJBI PEUICHHUS IENbIX M JPOOHO-pallMOHANBHBIX YPaBHEHHW M HEPaBEHCTB. MHOTOWIEHBI OT OHOMN
repeMeHHoH. JleneHne MHOTOYIeHa Ha MHOTOUWICH ¢ ocTaTKOM. Teopema besy. MHOTOWICHHI ¢ TIeNbIMU KO3 puIpeHTamu.
Teopema Buera.

[IpeoOpazoBaHus YMCIOBBIX BRIPAXKEHUH, COACPIKALIUX CTSIICHA U KOPHHU.

Upparmonanbabeie ypaBHeHUs. OCHOBHBIC METOIbI PEUICHHS UPPAIIMOHATBHBIX YPAaBHEHUM.

[MoxazarenbHble ypaBHEeHUS. OCHOBHBIE METO/IBI PEIICHHUS TIOKa3aTeIbHBIX YPABHCHUH.

[IpeoOpazoBaHue BRIPAKEHUIA, COJEPIKAIIUX JTOTAPUDMEL.

Jlorapudmuueckue ypaBaeHus. OCHOBHBIC METOIbI PEUICHHS TOTapu(PMUICCKIX YPaBHCHH.

OcHoBHBIE TpUroHOMeTpuueckue ¢opmyinsl. [IpeoOpazoBanue TPUrOHOMETPUYECKHX BbIpakeHUH. Perienue
TPUTOHOMETPUYECKUX YPABHEHUIMA.

Pemenne cucrtem NMHENHHBIX ypaBHEHH. MaTpuua cucTeMbl TUHEMHBIX ypaBHeHUH. OmNpenennTenb MaTpuLbl 2X2,
€ro T€OMETPUYCCKUI CMBICI M CBOWCTBA, BBIYUCIICHUE €r0 3HAYCHUS, MPUMEHCHUE ONPEACTUTENS I PEIICHUS CUCTEMBI
JUHEHHBIX YypaBHeHHMU. PemeHue mNpHUKIAIHBIX 3aj]ad ¢ TOMOINBIK CUCTEMBl JHHEWHBIX YypaBHeHWH. lccnemoBanme
MOCTPOCHHOW MOJEIH € TIOMOIIBIO MaTPHIL U ONpeACTUTENCH.

[MocTpoeHne MaTeMaTHYECKUX MOJEICH peabHOW CHTyallud C MOMOIIBIO YpaBHEHWUH M HepaBeHCTB. [IpuMmeHeHne
YpaBHEHUH ¥ HEPABCHCTB K PEIICHUIO0 MAaTEMaTUYCCKHX 3a/1a4 ¥ 3a/1a4 U3 Pa3IMyHbIX 00JIACTeH HAYKH U PEaTbHON KH3HH.

DOyHKINU U TPadUKU

Oynkus, cnocodbl 3ananus GyHkuuu. B3anmHo oOparnbie ¢yHkuun. Kommnosunus ¢ynkumii. ['padux dyHkumu.
OneMeHTapHbIe IpeoOpazoBaHus rpaduKoB QyHKIHH.

OO0sacTh OIpeIeNeHNs 1 MHOXKECTBO 3HaueHui Qynkuuu. Hymu ¢yrkuumu. [IpomexxyTku 3HaKOonmocTostHCTBa. YETHBIC
n Heu€tHele Qynkuuu. [lepuoamueckue Qynkumu. [IpoMexyTkn MOHOTOHHOCTH (YHKIMH. MakKCUMyMbl U MHHUMYMEI
¢yskin. Hanbonpiee n HauMeHbIee 3HAYCHUST (PYHKIIMU Ha TPOMEXKYTKE.

Jlunelinas, kBaapaTndHas u ApoOHO-TuHeWHas QyHKIMU. DIIeMEHTapHOE HCCIIeJOBAaHNE U MOCTPOCHHE MX IPpaduKOB.

CrerneHHass QyHKITHS ¢ HATYpaIbHBIM U IIEeIBIM MoKka3aresieM. E€ cBoiicTBa u rpaduk. CoiicTBa 1 rpadyvk KOpHS n-oi
CTeTeH! KaK (DYHKIIMN 0OpaTHON CTETIEH! C HaTypaJIbHBIM [TOKA3aTEeIIEM.

[TokazaTenpHast U morapupmMudeckas GYHKINH, UX CBOWCTBAa W rpaduku. Mcmomb3oBanue rpadukoB QYHKITHN 1Ist
pelleHus] ypaBHEHUH.

Tpuronomerpudeckast OKpy>KHOCTb, OTIpeiefieHue TPUTOHOMETPUIECKIX (PYHKIMIA YHCIOBOTO apryMeHTa.

QOyHKINOHATBHBIE 3aBUCUMOCTH B PEATbHBIX MPOIeccax  SABIEHIX. | paduku pearbHBIX 3aBUCUMOCTEH.

Havaja MaTeMaTH4eCcKOro aHaau3a

[TocnenoBatenbHOCTH, CIOCOOBI 33/IaHUs TTOCTENOBaTeIbHOCTEH. MeTo MaTeMaTudecKol WHAYKIUHA. MOHOTOHHBIE
¥ OrpaHWYCHHBIE TOCIENOBATENbHOCTH. VICTOPHS BO3HMKHOBEHHUS MaTEeMaTHUYECKOTO aHalIW3a KaK aHann3a OeCKOHEYHO
MaJbIX.

ApudmMernueckas U TeOMeTpHUIECKas MPOrpecCud. becKoHeuHO yOBIBaroIIasi reoMeTpudeckas mnporpeccus. Cymma
OECKOHEYHO YOBIBAIOIICH I'€OMETPUYECKON mporpeccuu. JIMHEHHBIH M SKCHOHEHIMaIbHBIH pocT. Yucimo e. dopmysa
CJIO’KHBIX MIPOIEHTOB. VIcronb30Banne Mporpeccuu sl pelIeHrs peaJbHbIX 3a/1a4 MIPUKIaTHOTO XapaKTepa.



HenpepriBable QyHKIMM U ux cBoiicTBa. Touku paspeiBa. AcUMNTOTH rpaduxoB QyHKOuid. CBoiicTBa (yHKUWI
HENpPEepBIBHBIX Ha OTpe3ke. MeTox MHTepBaJIOB AJIsl PEeUIeHHs] HepaBeHCTB. [IpuMeHeHne CBOMCTB HEMPEPBIBHBIX (hyHKITHI
JUTSL peTieHus 3a1a4.

Ilepeast u BTOpas mpousBoAHble (GyHKIUH. OnpeneacHHe, reOMETPUYCCKUN U (QU3MYCCKUI CMBICT MPOM3BOIHOM.
YpaBHeHHE KacaTelIbHOM K rpaduKy (QYHKIIHH.

[Mpou3sBoaHbIE AIeMeHTapHBIX QyHKIMNA. [Ipon3BoIHAS CyMMBI, IPOU3BEICHNUS, YACTHOTO ¥ KOMIIO3UINH (QYHKIIHH.

MHo:kecTBa U JOTHKA

MHOXeCTBO, omepalnuyd HaJa MHOKECTBAMHU M WX CBoicTBa. Jmarpammel Ditnepa—Benna. [IpuMeHeHne TEOpeTHKO-
MHOJKECTBEHHOTO arnapara IJis ONHCAaHHS pealbHBIX MPOIECCOB W ABIEHUM, NMPHU PEUICHUH 3a1ad U3 APYTUX Y4eOHBIX
MPEIMETOB.

Omnpenenenne, Teopema, CBOWCTBO MaTeMaTHYECKOTO OOBEKTa, CIENCTBHE, J0Ka3aTeIbCTBO, PABHOCHUIHHBIE
YpaBHEHHUSI.

11 KUIACC

Yncna v BHIYUCIEHUS

HarypanbHbie u 1ienbie yncna. [IpuMeHeHne MPU3HAKOB JCTUMOCTH IENbIX YUCes, HANOONbIIHNA OOIIWHA JIeNUTeNh
(mamee — HOJI) n mammensmiee oomee kpatHoe (manee — HOK), ocTaTkoB 1Mo MOy 0, anroputMa EBKIHAa s pemeHus
3a/1a4 B LEJBIX YHCIaX.

Kommnekcuple uwmcnma. AnreOpawdeckas W TPUTOHOMETpHUYecKas (OpPMBI 3allMCH  KOMIUIEKCHOTO — YHCIIA.
ApudmeTrnyeckue orepanuy ¢ KOMIUIEKCHBIMA YiciaMu. M300pakeHre KOMITIEKCHBIX YMCeNl Ha KOOPAWHATHON TUIOCKOCTH.
®opmyna Myapa. KopHu n-oi cTeneHM M3 KOMIUIEKCHOTrO uucia. [IpuMeHeHHe KOMIUIEKCHBIX YWCeNl JJi PElICHUS
(PM3UYECKUX U TEOMETPUUSCKUX 3a/1ad.

YpaBHeHNs M HEPABEHCTBA

CucreMa ¥ COBOKYIHOCTh YPaBHEHHUM U HEPABEHCTB. PABHOCUIIBHBIE CHCTEMBI U CUCTEMBI-CIIEACTBUSA. PaBHOCHUIIBEHEIE
HEPaBEHCTBA.

OT0Oop KOpHEH TpPUTOHOMETPHYECKHX YPaBHEHHH C MOMOLIbI0 TPUTOHOMETPUYECKOH OKpy:kHOCTH. Perienue
TPUTOHOMETPUYECKUX HEPABCHCTB.

OCHOBHBIE METO/IbI PEIICHUS MOKA3aTEIbHBIX U JIOTAPHU(PMUUECKUX HEPABCHCTB.

OCHOBHBIE METOBI PEILICHUS UPPALMOHATBHBIX HEPABCHCTB.

OCHOBHBIE METOJIBI PEILICHUS CHCTEM M COBOKYMHOCTEH pPAlMOHANBHBIX, HUPPALMOHAIBHBIX, IMOKa3aTEIbHBIX U
Jorapu()MUYECKUX ypaBHEHUM.

YpaBHEHUs, HEPABECHCTBA U CUCTEMBI C TapaMeTpaMHu.

[IpumeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMaTHYCCKUX 3a/1a4 ¥ 3a/1a4 U3 pa3lIM4HbIX o0nacTei
HayK{ U pealbHOM KU3HU, UHTEPIIPETALMS MOTYUYEHHBIX PE3yIbTATOB.

DOyHKINU U TPadUKU

I'padmk komnozunmu Gyskiwmii. ['eomerpudeckue 00pas3sl ypaBHEHH U HEPABSHCTB HA KOOPAMHATHOM TIOCKOCTH.

Tpuronomerpuieckue (yHKIHH, UX CBOHCTBA U TPaUKH.

I'padmyeckue MeTOIBI pellICHNS YpaBHEHUH 1 HEPABEHCTB. | padudeckre METObI PEIICHUS 33124 C TTapaMeTpaMH.

Ucnonp3oBanue rpadukoB (QYyHKIUE JUIS HCCISIOBAHMS IMPOLECCOB M 3aBUCHMOCTEH, KOTOPHIE BO3HHKAIOT IIPU
PEIICHUY 33/1a4 U3 APYTUX YYCOHBIX IPEIMETOB U PEATLHON KU3HHU.

Havaja MaTeMaTH4eCKOro aHaIu3a

[IpuMenenne TPOM3BOAHON K WCCICHOBaHUIO (YHKIMA HAa MOHOTOHHOCTR W OKCTpeMyMBl. HaxoxxmeHue
HauOOJIBIIIETO M HANMEHBINIETO 3HAYCHN HeTPEPhIBHON (DYHKIIMH Ha OTPE3Ke.

[Ipumenenne TPOW3BOMHOW A HAXOXKIASHHS HAWIYUIIETO pEIIeHWs B TMPUKIANHBIX 3aJadax, JJs ONpeeeHus
CKOpPOCTH M YCKOPEHHS IpoIiecca, 33JaHHOTr0 GOPMYIIOi Ml Tpa@KOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO IepBooOpa3HbIX. IlepBooOpa3Hble 3eMeHTapHbIX (yHkuuid. [IpaBuia
HaXOXJCHUS MTePBOOOPA3HBIX.

Wuterpan. I'eomerpudecknuii CMbICI HHTErpajia. BbeluucieHue ompeaen€HHOro umuterpaia mo ¢opmyine HproToHa-
JleiibHuna.

[Ipumenenune uHTErpaNa I HaXOXKASHUS IUIoMaAeH TNIOCKUX (GUTYP U 00BEMOB T€OMETPUIECKHX TETI.

[Ipumeps! pemeHnit auddepeHITNATBHBIX YpaBHEHUH. MarteMaTnueckoe MOJEIMPOBAaHNE PEabHBIX IPOIECCOB C
TOMOIIBI0 MU PEPeHITNATEHBIX YPaBHCHHM.



[NIAHUPYEMBIE  PE3VJIbTATBI OCBOEHUA  YYEBHOT'O KYPCA  «AJITEBPA W HAYAJIA
MATEMATHUYECKOI'O AHAJIU3A» (YIJIYBJIEHHBIM VPOBEHb) HA YPOBHE CPEJHEIO OBIIETO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskaaHCKOro BOCIMTAHUS:

c(OPMHUPOBAHHOCTh TPaXIAHCKOH MO3HMIMU 00YYaIOMerocss Kak akTHBHOTO M OTBETCTBEHHOTO WIIEHA POCCHICKOTO
00IIlecTBa, MpPEJCTaBICHHE O MaTeMaTHYECKHX OCHOBaX (YHKIIMOHMPOBAHUS Pa3IMYHBIX CTPYKTYp, SBJICHUH, MpoUeryp
TpaXTaHCKOTO o0ImecTBa (BBIOOPBI, OMPOCHI M JPYroe), YMEHHE B3aWMOJEWCTBOBATH C COIMAJIbHBIMH HHCTUTYTAaMHU B
COOTBETCTBHH C MX (YHKIMSIMH U Ha3HAUYECHUEM;

2) NaTPUOTHYECKOr0 BOCIUTAHMA:

c(hopMHUPOBAHHOCTH POCCHUUCKON TPAXKIAHCKON MACHTHYHOCTH, YBAXEHHUS K TPOILIOMY M HACTOSIIEMY POCCHHCKOM
MaTEeMAaTHKH, IIEHHOCTHOE OTHOIIEHHE K JTOCTIKEHHSIM POCCHICKUX MAaTeMaTHKOB U POCCHICKON MaTEMaTHYECKOM IIKOJIBL,
WCTIOJIb30BaHKE 3TUX JOCTIKCHUH B JPYTHX HAyKaX, TEXHOJOTHSIX, chepax IKOHOMUKH;

3) AyX0BHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OCO3HaHHWE JIYXOBHBIX IEHHOCTEH poccuiickoro Hapoja, choOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHMS, dTUYECKOTO
MOBE/ICHUS, CBS3aHHOTO C MPAKTUYECKUM MpPUMEHEHHEM JOCTHMKEHHH HAayKd W [eATENbHOCThIO YYEHOTO, OCO3HAHWE
JUYHOTO BKJIaJIa B TIOCTPOCHHUE YCTOMYUBOTO Oy TyIIETO;

4) 3cTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHpY, BKJIIOYAs JCTETHKY MaTeMaTHYeCKHX 3aKOHOMEpPHOCTEeH, OOBEKTOB, 3amad,
pelIeHnH, paccyKaeHuH, BOCOPUUMYMBOCTh K MATEMAaTHYECKAM acCeKTaM Pa3IMYHBIX BHIOB HCKYCCTBA;

5) pusuyeckoro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSATh MAaTEMaTHYECKHUE 3HAHUS B MHTEpPEcax 370pOBOrO M Oe3omacHOro obpasa
KU3HU, OTBETCTBCHHOE OTHOIICHUE K CBOEMY 3I0POBEIO (3/I0POBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHITHN U OTABIXA,
perynspHas ¢uzndeckas aKTUBHOCTh), (PU3UYECKOE COBEPIICHCTBOBAHWE IPH 3aHATHAX CHOPTHBHO-03I0POBUTEILHOM
JeSATEIBHOCTHIO;

6) TPY10BOI0 BOCIIMTAHMS

TOTOBHOCTh K TPYHy, OCO3HAHWE IICHHOCTH TPYIOIIOOHS, WHTEpeC K pasnudHbiM chepam mpodeccnoHaabHON
JIESATSILHOCTH, CBS3aHHBIM C MaTeMAaTUKON M e€ MPUIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymyrei
mpoecCU W pealln30BhIBATh COOCTBEHHBIC >KM3HCHHBIC IUIAHBI, TOTOBHOCTh W CIHOCOOHOCTH K MAaTEMaTHYECKOMY
o0pa3oBaHWI0O M CamMOOOpa30BaHHWI0 HAa TPOTSDKEHWM BCEH JKU3HU, TOTOBHOCTh K AaKTHMBHOMY YYacTHUIO B PEIICHUH
MPAKTUYECKUX 3a/1a4 MaTEeMaTHYECKOW HANIPaBICHHOCTH,

7) 3K0JI0rHYeCKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTh JKOJIOTUYECKONW KYJIbTYPHI, MOHMMAHUE BIUSHHS COLNUAIBHO-’KOHOMUYECKUX IPOIIECCOB Ha
COCTOSIHHE MPUPOHON U COIUAILHOM Cpeibl, 0CO3HAHKE TII00ATLHOTO XapaKTepa IKOJOTUISCKUX MPO0JIeM, OPHEHTAIUS Ha
MPUMEHEHUE MATeMAaTUYCCKUX 3HAHUW JUISl PEICHUsS 3a/lad B 00JaCTH OKPYXKArOIIeH Cpelibl, IUIAHUPOBAHHUE MOCTYIIKOB U
OLICHKU UX BO3MO>KHBIX MOCJIEICTBUN ISl OKPY>KAIOIIEH CPEbL;

8) neHHOCTH HAYYHOI0 NO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOIECTBEHHOMN
MPAaKTUKY, TOHUMAHAE MAaTEeMaTHIeCKON HAYKH KaK c(hpephl YETIOBEUECKOM IEATEIILHOCTH, 3TAMOB €€ Pa3BUTHS U 3HAYUMOCTH
JUTS pa3BUTHUS IIUBWIIM3ALIMH, OBIAJCHHUE S3BIKOM MAaTeMaTHKA W MAaTeMaTUYeCKOW KyJIbTYpOHl Kak CPEeICTBOM ITO3HAHUS
MHpa, TOTOBHOCTH OCYIIECTBIISTH MPOESKTHYIO M HCCIIEIOBATEIBCKYIO NIEATEIbHOCTh WHANBHTyalIbHO U B TPYIIIIE.

METAHNPEJIMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/ibHbIE YHHBePCAJbHbIE yYeOHbIe qelcTBUSA

Ba3oBble Jjoruyeckue qeiicTeus:

BBISIBIISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTeMaTHYECKHX OOBEKTOB, MOHITUHN, OTHOIICHUH MEXTy
MOHATHSIMHU, HOPMYJIHPOBATH ONPEIEIICHNS TIOHATHI, YCTAHABIIMBATH CYIIECTBEHHBIN MPU3HAK KIACCH(DHUKAIIUK, OCHOBAHHUS
JUIst 000OIIEHHS M CPABHEHHUS, KPUTEPUH ITPOBOJIUMOTO aHAIIN3;

BOCIIPHHUMATD, (POPMYITHPOBATh U MPEOOPA3OBHIBATE CYXKJCHUS: YTBEPAUTEILHBIE U OTPHUIIATENbHBIC, CAMHUYHBIC,
YacTHbIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H W MPOTHBOpeUns: B (DaKkTax, MAaHHBIX, HAOMIOAEHUSIX U
YTBEPKACHUAX, IIPeAJIaraTh KPUTEPHUHU JJIS BBISIBIICHUS 3aKOHOMEPHOCTEH 1 TIPOTUBOPEUHI;

JieNlaTh BBIBOABI C WCIONB30BAHWEM 3aKOHOB JIOTMKH, MAEAYyKTHBHBIX W WHIYKTHBHBIX YMO3AKIIOYCHHH,
YMO3aKJIIOUeHUH 10 aHaJIOTHH;

MPOBOJUTH CAMOCTOSITENBHO JOKa3aTeIbCTBA MAaTeMAaTHYECKUX YTBEPXKIACHHH (MpsIMBIE W OT TPOTHUBHOTO),
BBICTPaNBaTh apTyMEHTAIUIO, TPUBOIUTH IPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKIICHHS U BEIBO/IBI;



BBIOMpaTh CHOCO0 pelieHus yd4eOHOW 3ajayd (CpaBHUBATh HECKOJILKO BapUAHTOB PEIICHUsS, BBHIOMpaTh Hamboliee
MOIXOISAIINNA C YIETOM CaMOCTOSITENIHO BBIICTICHHBIX KPUTEPHUEB).

Ba3zoBble uccienoBaTebcKue AeiicTBUA:

WCIIONIF30BaTh BOIIPOCHI KaK MCCIEAOBATENbCKUNA WHCTPYMEHT MO3HAHUA, (POPMYyITHUPOBATH BOMPOCHI, (pUKCHpyIOmIne
MIPOTUBOpEYNE, MPOOIEeMy, YCTaHABIMBATh HCKOMOE U JaHHOE, (HOpMUPOBATH TUTIOTE3Y, APTyMEHTUPOBATH CBOIO TIO3HIIUIO,
MHEHHE;

MPOBOJUTH CAMOCTOSITENIBHO CIUTAaHWPOBAHHBIA O3KCIIEPHMEHT, HCCIIEJOBAaHME II0 YCTAaHOBJICHHIO OCOOEHHOCTEH
MaTeMaTHYECKOTO 00BEKTa, SIBIIEHUS, IPOLIECCa, BBISIBICHUIO 3aBUCUMOCTEN MEX Ty 00BEKTaMH, SIBICHHUSIMI, TPOIECCAMMT;

CaMOCTOATEILHO  (OPMYIHPOBAaTH OOOOIMEHUS W BBIBOABI IO pe3yibTaTaM NPOBEIEHHOTO HAOIIOACHWS,
WCCIIEIOBAHNSA, OLIEHUBATH IOCTOBEPHOCTH MOJTyUYEHHBIX PE3YIHTAaTOB, BEIBOJIOB U 000OIICHNUIH;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE TPOIECCA, a TAK)KE BBIIBUTATH IMPENAIONIOKEHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBUSIX.

Pa6ora ¢ undopmanueii:

BBISIBIISITH JeQUIMTHI HHYOPMAIINH, JAHHBIX, HEOOXOMMBIX JIJISl OTBETA HA BOIIPOC U JIJISl PEIICHHUS 3a/1a4H;

BEIOMpaTh HMHPOPMAIMIO W3 HWCTOYHMKOB PAa3UYHBIX THIIOB, AaHAJU3UPOBaTh, CHCTEMaTH3UPOBaTh U
MHTEPIPETUPOBATH HHPOPMAIIUIO PA3THYHBIX BHIOB B (DOPM MPEICTABICHUS;

CTPYKTYPHPOBaTh HH(HOPMAITHIO, TPEACTABIATH €€ B Pa3NTUYHBIX (hopMax, WILTIOCTPUPOBATH TpaUUecKu;

OIIEHWBATh HAIEKHOCTh HH()OPMAIIMH TI0 CAMOCTOSATENBHO C(POPMYITHPOBAHHBIM KPUTEPHSIM.

KoMMmyHnkaTuBHbIE YHUBepCAJIbHbIE YUeOHbIe el cTBUS

Oo0menne:

BOCIPUHUMATh W (DOPMYIHPOBATH CYXKJCHHUS B COOTBETCTBUU C YCIOBHUSAMHU W TEISAMU OOUICHHSI, SICHO, TOYHO,
TPaMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 10 XOJIy PEIICHUS 3a/lauH,
KOMMEHTHPOBATh MTOJTyYESHHBIN PE3ybTaT;

B Xoje OOCYXJIEHHS 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI, NpPOOJEMBI, pEIIaeMOi 3ajaud,
BBICKa3bIBaTh WJCH, HAILICIICHHBIC HAa MOWCK PEUICHUs], COMOCTaBIATh CBOM CYXACHUS C CYXICHHSIMH JPYTHX YYaCTHUKOB
Manora, OOHapyXMBaTh Pa3JIMYMe W CXOJCTBO TO3WUIMH, B KOPPEKTHOW QopMme (HOpMyJIMpoBaTh pa3HOTIACHS, CBOU
BO3PaKCHUS;

MPENICTABIATh PE3yNIbTAaThl PEIICHUS 3aJa4d, SKCIECPUMEHTA, MCCICIOBAHUS, MPOCKTA, CAMOCTOSTEILHO BBIOMPATH
(hopMaT BBICTYIUICHHS C YUETOM 33724 MPE3CHTAIMH U OCOOCHHOCTEH ayUTOPHUH.

PeryasiTuBHBICe yHHBepcaJbHbIe yYeOHbIE NelCTBHA

Camoopranuzanus:

COCTaBJIATh IUIAH, aJITOPUTM PEIICHUS 3aJladyd, BHEIOMPATh CIOCOO PEIICHUS C YYETOM HMMEIOIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apTYMEHTHPOBATh U KOPPEKTUPOBATh BAPHUAHTEI PEIICHUH ¢ YIETOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb, IMOUMOHAIbHBIH MHTEJJIEKT:

BIIQJICTh HABBIKAMH I[IO3HABATEIHHOW pPEQIIEKCHM KaK OCO3HAHUS COBEPIIACMBIX JEUCTBUH M MBICIUTEIBHBIX
MPOIECCOB, HMX pPe3yJIbTaTOB, BIAJETh CIIOCO0AMH CaMONPOBEPKH, CAMOKOHTPOJS Ipollecca W pe3yibTaTa pEIICHUsS
MaTEeMaTHUYECKOW 33J1auH;

MPEBUICTh TPYTHOCTH, KOTOPHIC MOTYT BOSHUKHYTh TIPH PEIICHUU 3a7[aui, BHOCUTh KOPPEKTHUBBI B JISATSILHOCTh Ha
OCHOBE HOBBIX OOCTOSITENIBCTB, IAHHBIX, HAWJCHHBIX OITUOOK, BBISBICHHBIX TPYIHOCTEH;

OIIEHWBAaTh COOTBETCTBHE pPE3yibTaTa IENW W YCIOBHUAM, OOBSICHATh NMPUYMUHBI JOCTHIKCHUS WM HEIOCTIKEHUS
PE3yNbTaTOB JAESITENFHOCTH, HAXOUTH OMNOKY, JaBaTh OIIEHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATeJbHOCTh:TOHUMATh M HCIIOIB30BaTh MPEUMYIIIECTBa KOMaHIHON W WHANBHUIYaIbHOW PabOTHI TIpH
pemeHny y4eOHBIX 3a/a4, MPUHUMATh Iellb COBMECTHOW JIEATENIbHOCTH, TUIAHUPOBATh OPTaHM3ALNI0 COBMECTHOM padOTHI,
pacrpenensaTh BHABI padoT, MOTOBAPUBATHECA, OOCYXIATh MPOIECC M Pe3yiabTaT pPabOThl, 0000IIaTh MHEHHS HECKOJIBKUX
JIOZICH;

y4acTBOBaTh B TIPYIIOBBIX (GopMax paboTel (00CYXIeHHUs, OOMEH MHEHHH, «MO3TOBbIC INTYPMbI» W HHBIC),
BBIMOJTHATH CBOIO 4YacTh PabOThI M KOOPJMHUPOBATh CBOM JICHCTBHS C JPYTHMH YJICHAMHU KOMAaHJbBI, OIEHHBATh Ka4eCTBO
CBOETO BKJIAJIa B OOIIUI MTPOIYKT IO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMH B3aHMOJICHCTBUSI.

NPEIMETHBIE PE3YJBTATBI
K koHiy o0y4enus B 10 KacceoOyJarOIUiACs MOTYYUT CIASAYIONINE IPESIMETHBIE PE3YJIBTATHI 110 OTJCIbHBIM TEMaM
paboueii mporpaMmbl yueOHOTO Kypca «AJredpa u Havyajaa MaTeMaTHYECKOTO aHaJIH3ay:
Yuciaa v BLIYHCTICHHUS:
CBOOO/IHO OIEPHUPOBATH TMOHATHSIMH: PAIMOHAIBHOE YHCIO, OCCKOHEYHAs IepPUOIUYEcKas JpoO0b, IMPOIEHTHI,
HMPPALMOHATBHOE YUCIIO, MHOXKECTBA PAIlMOHAIBHBIX U ICUCTBUTENBHBIX YUCEN, MOAYIb ICUCTBUTEIBLHOTO YHUCIIA;



NPUMEHSTh OpoOW W MPOLEHTH Ul pEIleHHs NPHUKIAAHBIX 3a7ad W3 Pa3IMUHBIX OTpacield 3HaHUH M pearbHOMN
KU3HY;

HPUMEHSITh IPUOIKEHHbBIE BEIYMCIICHNS, IPABUIIA OKPYTJICHUS, IPUKUIKY U OLICHKY pe3y/bTaTa BEIYUCICHUN;

CBOOOJIHO ONEpUPOBATH TOHATHEM: CTEHNEHb C LENbIM ITOKa3aTesieM, HCIIONb30BaTh MOIXOMANIIYI0 (HOpMY 3alucH
JeMCTBUTEBHBIX YUCEN Ul PEIICHUs IPAKTUYECKUX 3ajlay U IPeACTaBICHHs JaHHBIX;

CBOOOTHO ONIEPUPOBATH MOHATHEM: apU(PMETHIECKNI KOPEHb HaTYpaJIbHOH CTETICHY;

CBOOOTHO OIIEPUPOBATH ITOHATHEM: CTETICHb C PALMOHAIBHBIM ITOKa3aTeIeM;

CBOOOJIHO OIIEPHPOBATH MOHATUAMMU: JOrapu(M dncia, JeCITUYHbIE U HaTypalbHbIE JIorapuMbl;

CBOOOJIHO OIIEPUPOBATH MOHITUAMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC YUCJIOBOTO apryMEeHTa;

OIIEpPUPOBATh NOHATHIMU: APKCUHYC, ADKKOCHHYC U apKTaHI€HC YHCIIOBOIO apI'yMEHTa.

YpaBHeHusl M HEPaBeHCTBA:

CBOOOJTHO OTIEPUPOBATH MOHATHAMH: TOKIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC YPAaBHEHUS U ypaBHCHHUS-
CJIEICTBUS], PABHOCUJIbHbIE HEPABCHCTBA;

IIPUMEHSITh pa3jIniyHble METOJbl PELICHUs] PAllMOHAIBHBIX U APOOHO-PALIMOHANBHBIX yPaBHEHUH, NPUMEHSITh METO[
HHTEPBAJIOB /IS peIlieHHs HEPaBEHCTB;

CBOOOJIHO ONEpPUPOBATh MOHATHUAMH: MHOTOYIEH OT OJHOI IIepEMEHHOH, MHOTOWIEH € LENbIMU KO3 duunueHTamy,
KOPDHU MHOTOWIEHA, NMPUMEHATh JeJICHUEe MHOTOWIEHAa Ha MHOTOWIEH C OCTaTKoM, TeopeMy besy u teopemy Buera mis
peleHus 3ajay;

CBOOOJIHO OIEPUPOBATh MOHATHAMHU: CUCTEMA JIMHEHHBIX YPaBHEHUH, MaTPHUIIA, OIPEAEIUTENIb MATPULLL 2 X 2 U ero
IreOMETPUUYECKUH CMBICJ, MCIOJb30BaTh CBOWCTBA oOIpelenuTenas 2 X 2 A BBIUUCICHHUS €ro 3HAueHUs, HMPUMEHSTh
OTIpEeeNIUTENN AJSl PEUICHUS! CUCTEMBI JIMHEWHBIX ypaBHEHUH, MOAEIMPOBATH PEANbHBIC CUTYALlMH C TOMOIIBIO CHCTEMBI
JUHEHHBIX YpaBHEHH, HCCIENOBAaTh MOCTPOCHHBIE MOJENH C IOMOIIBI0 MAaTpUI] U OINpeleluTeNe, HHTepIpPETHPOBATD
MOJYYEeHHBIN pe3ybTaT;

WCTIOJIb30BaTh CBOWCTBA JCHCTBHUH C KOPHAMH s TPe0Opa30BaHMs BBIPAKCHUH;

BBITIOJTHATH TPE00pa30BaHMs YUCIOBBIX BRIPKEHHI, COIEPKAIIUX CTEIICHH C PAallMOHANIBHBIM MIOKa3aTeneM;

WCTIOJIb30BaTh CBOMCTBA JOrapu(pMOoB 11 IpeoOpa3oBaHus JIorapupMHUUECKUX BHIPAKEHUII,

CBOOOJHO OIEpUPOBATh MOHATHIMU: UPPALMOHANbHBIC, TIOKa3aTeNbHbIE U JIOTapu(pMUIECKre ypaBHEHUsI, HAXOAUTb
WX PELICHHUs C TOMOIIBIO PABHOCHIIBHBIX IEPEXO0B MII OCYIIECTBIISS IPOBEPKY KOPHEIH;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpHUYECKHE POPMYIIBI AJIsl TPeoOpa3oBaHMs TPUTOHOMETPHUECKUX BBIPAXKCHUI;

CBOOOJHO OMEpHPOBATH MOHATHEM: TPUTOHOMETPHUYECKOE YpaBHEHHE, HMPUMEHSATh HEOOXOAUMbIE (OPMYIBI s
pelIeHUs OCHOBHBIX TUIIOB TPUTOHOMETPHYECKHUX YPAaBHEHUH;

MOJICJINPOBATh peallbHble CUTYallud Ha S3BIKE aireOpbl, COCTAaBJISATh BHIPAKEHHS, YPaBHEHHs, HEPaBEHCTBA IIO
YCIIOBHIO 3a7iayM, UCCIIEIOBATh MIOCTPOSHHBIE MOJIENIN C UCIIOJIb30BaHUEM alllapaTa aireOpsl.

OyHKIUM ¥ TpaduKH:

CBOOOJHO ONEPUPOBATh MOHATUSAMH: (QYHKIMs, crnocoObl 3amaHus (QYHKOUM, B3auMHO oOpaTHble (YHKLWH,
KOMIo3ulus QyHKUUH, rpaduK QyHKIUH, BEIIOIHATE 3JI€MEHTapHbIe MpeoOpa3oBanus rpauKkoB QpyHKIHIA;

CBOOOJHO ONEpUPOBATH MOHATHUAMH: O0JACTh OIpENeNeHUS M MHOXKECTBO 3HAYCHWH (QYHKUMH, HylId (YHKLUH,
MPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJHO ONEpPHPOBATh MOHATUSMH: UYETHbIE M HEYETHBIE (DYHKUMHW, TEPHOAWYECKHE (YHKUUH, TPOMEXKYTKH
MOHOTOHHOCTU (DYHKLIMH, MAakCUMyMbl U MHUHMMYMbl (GYHKLUM, HauOoJblllee W HaUMEHbIIee 3HaueHHe (QYHKUUM Ha
IIPOMEXKYTKE;

CBOOOJIHO OIIEpUPOBATh MOHATHAMU: CTENICHHAs (YHKLUSA C HATYpaJIbHBIM U LIEJIBIM [IOKa3aTeseM, rpauk CTENEHHOM
GyHKOIMHA ¢ HATypalbHBIM M IENBIM IOKa3aTeneM, Tpaduk KOpPHS N-OH CTENMeHW Kak (YHKIIMA OOpaTHON CTENeHU ¢
HaTypaJIbHBIM II0Ka3aTeleM;

OIIEpUpOBaTh MOHATHAMHU: JIMHEWHasi, KBaJpaTU4yHas M OpOOHO-IMHEWHas (PYHKIMHU, BBIIONHATH 3JEMEHTapHOE
UCCIIeJOBAaHUE U TIOCTPOCHHE UX I'Pa(HKOB;

CBOOOJIHO ONEpHPOBATh MOHATHSAMH: IIOKA3aTeJbHAs W Jorapupmudeckas (YHKIHH, MX CBOWCTBA M TpaduKH,
UCTIONb30BaTh MX IpadUKy I PEIICHNS ypaBHEHHH;

CBOOOJHO OIIEpUPOBAaTh MOHATHSAMU: TPUTOHOMETPHUECKAasi OKPYXKHOCTb, OIPEICICHUE TPUTOHOMETPUUYECKUX
(GyHKILUI YMCII0BOrO apryMeHTa;

UCTIONIb30BaTh Ipapuku (GYHKIMH AJs MCCIEAOBAHUA MPOLECCOB U 3aBUCUMOCTEH NpH PELICHUH 3anad U3 APYTHX
y4eOHBIX IPEIMETOB M PEANIbHOM KHU3HH, BBIPAXKATh (OPMYTaMHU 3aBUCHMOCTH MEX/y BETMUNHAMM;

Hayana maTeMaTH4eCKOro aHAIu3a:



CBOOOJIHO OIEPUPOBATH TOHATUSAMH: apUPMETHUECKas M TeOMETpPUYEcKas Nporpeccus, OCCKOHEYHO YOBIBaOIIas
TreOMeTpHUYecKasi TPOTPecCHsi, JHMHEWHBI W OSKCIOHEHIHAJIbHBIA poOCT, (OpMyrna CIOXHBIX MPOICHTOB, HMETh
MpeICTaBIeHNE O KOHCTAHTE;

WCIIOJIb30BaTh MPOTPECCUH IS PEIICHUS PEeaNbHbIX 3a7]ad MPUKIAIHOTO XapaKTepa;

CBOOOJTHO OTEPUPOBATh MOHATHAMU: TOCIIE0BATEILHOCTD, CIIOCOOBI 3aJIJaHMS ITOCIIEI0BATEIBHOCTEH, MOHOTOHHBIE U
OrpaHHYEHHBIC TIOCJICIOBATEIHPHOCTH, TOHUMATh OCHOBBI 3apOKICHUS MaTEeMaTHYECKOTO aHAllM3a KaK aHali3a OeCKOHEYHO
MaJbIX;

cBOOO/IHO OMEpHUPOBATH TOHATHUSAMH: HENpephIBHBIE (YHKIWH, TOYKH pa3pbiBa Tpaduka (YHKIUH, aCHMIITOTHI
rpaduka GyHKIINT;

cBOOO/IHO OTEPHPOBATh TMOHSATHEM: (YHKIHSA, HENMpephlBHAsS Ha OTpe3Ke, NMPHUMEHSTH CBOWCTBA HEMPEPHIBHBIX
(YHKIUHA U1 peteHus 3a/1a4;

CBOOOJTHO ONIEPUPOBATH MOHITUSAMHU: TIEPBasi M BTOpasi MPOU3BOIHbIE (DYHKIINH, KacaTellbHas K TpaQuKy QYHKIHH;

BBIYUCIISITh TIPOU3BOJIHBIC CYMMBI, MPOM3BEACHUS, YACTHOTO M KOMIO3UIUK JBYX (YHKIWH, 3HATH MPOU3BOJHBIC
3JIEMEHTAPHBIX (YHKITHIA;

WCTIOJIB30BaTh TEOMETPHUYCCKHN 1 QU3MIESCKUN CMBICI TPOM3BOTHOM [T PEIICHUS 3a/1ad.

MHo:kecTBa U JOTHKA:

cBOOO/IHO ONEPUPOBATH MOHATHSIMH: MHOXKECTBO, OTIEpAIINH HAJl MHOJKECTBAMHU;

WCIIONIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT JUIsl OMUCAHNUS PEabHBIX MPOIECCOB U SBICHUH, P PEIICHUH
3a/1a4 U3 APYTUX YIEOHBIX MPEAMETOB;

CBOOOJIHO OIIEpUPOBATH TIOHITHUSMHE: OIpEJCICHUE, TeopeMa, ypaBHEHHE-CIICJCTBUE, CBOWCTBO MaTeMaTHYeCKOTO
00BEeKTa, TOKA3aTEILCTBO, PABHOCIIILHBIC YPAaBHEHMS U HEPABEHCTRA.

K xoniy o0ydenus B11 kiacceoOy4aromuUiAcs MOMydUT CICAYIONUE MPEIMETHBIE PEe3YIbTAThI IO OTACIHHBIM TEMaM
paboueii mporpaMMbl yueOHOTO Kypca «Alrebpa 1 Havyajaa MaTeMaTHYECKOTO aHaJIH3ay:

Yucia 1 BBIYMCTICHUS

CBOOOJIHO OMEPUPOBATh MOHATHUSAMHU: HATYpPalbHOE M IEJIO€ YHCI0, MHOXKECTBA HATYpPAIBHBIX M IIENIBIX YHCEI,
WCIIONB30BaTh Mpu3Haku neiaumoctu nensix yucen, HOJ u HOK natypanbHbIX uncen IUid pelieHHUs 3aaad, MPUMEHSThH
anroputM EBxnnpa;

CBOOOJIHO ONEpPUPOBATH IOHATHEM OCTAaTKa TI0 MOJYJIIO, 3alUChIBaTh HATypaJlbHBIE YHCIA B Pa3IMYHBIX
MO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUSI,;

CBOOOJIHO ONEPUPOBATH MOHATUSMHU: KOMILIEKCHOE YHCIO M MHOXECTBO KOMIUICKCHBIX YHCEJI, MPEACTABISAThH
KOMIUICKCHBIC YHCIIa B aJIreOpandecKoil U TPUrOHOMETPUIECKOH (popme, BBHITOIHATh apru(pMETHICCKUE ONepalui ¢ HUMU U
M300pakaTh HAa KOOPIUHATHOH MJIOCKOCTH.

YpaBHeHHH H HEPABEHCTBA:

CBOOOJIHO OIIEPUPOBATH MOHATHIMHU: UPPAIMOHATIBHBIE, TIOKA3aTeIbHBIC U JIOrApU(PMUICCKHE HEPABCHCTBA, HAXOIUTh
UX PELIEHUs C TOMOIIBIO0 PABHOCUIILHBIX MEPEXOOB;

OCYIIECTBJIATh OTOOP KOPHEH MpH PEIICHUN TPUTOHOMETPHUECKOTO YPABHCHUS;

CBOOOJIHO ONEpPUPOBATH TOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, NMPUMEHSTH HEOOXOAMMEIE (DOPMYIIBI IS
pelIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OTEPUPOBATH MOHATUSMU: CUCTEMa U COBOKYITHOCTh YPaBHEHUH W HEPaBEHCTB, PABHOCHILHBIC CHCTEMBI U
CUCTEMBI-CIIeICTBUS, HAXOJUTh PEIICHUS CHCTEMBI M COBOKYITHOCTEH PallMOHAIBHBIX, UPPAIIMOHAIBHBIX, TOKA3aTEIbHBIX U
norapu()MUYECKNX ypaBHEHHUI W HEPABEHCTB;

pemaTth panroHalIbHbIEe, HPPAIlHOHATIBHEIE, TTOKa3aTeIbHbIE, JIOTAPU(PMIUECKAE U TPUTOHOMETPHUIECKHE YPaBHEHUS U
HEPaBEHCTBA, COZEpIKAIe MOAYIIH U TTapaMeTPHI;

MPUMEHATH Tpaduveckre METOBI IS PEIIeHNs YpaBHEHUI 1 HEPABEHCTB, a TAKXKe 3a/1a4 C MapaMeTpaMu;

MOJIETTPOBATh PEaJbHBIE CHUTYallMd Ha S3bIKE anreOphl, COCTABIATH BBIPAKEHUS, ypaBHEHHs, HEPaBEHCTBA U HX
CHUCTEMBl TIO YCIIOBHIO 3aJa4M, WCCJIEJOBAaTh IIOCTPOCHHBIE MOJENH C UCIOJB30BAHWEM ammapara aireOpsl,
WHTEPIPETUPOBATH NOJTYICHHBIN PE3ybTaT.

DyHKUMU U TpaduKu:

CTPOUTH TpauKH KOMITOZUINH (PYHKINH C TIOMOIIBIO SJIEMEHTAPHOTO MCCIIEAOBAHMS M CBONCTB KOMIIO3HULIMU JBYX
dhyHKIIHIA;

CTPOUTH TeOMeTprUIecKre 00pa3bl ypaBHEHUI 1 HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH;

CBOOOJTHO ONIEPUPOBATH MOHIATUSAMHU: TPADUKH TPUTOHOMETPUIECKUX (PYHKITUIA;

MPUMEHSTh (YHKITUH JIT MOJICITMPOBAHUS U MICCIIEJIOBAHHS PEATBHBIX MPOIECCOB.

Hauyaja maTemMaTH4eCcKOro aHajau3a:

WCIIOJIb30BaTh MPOU3BOTHYIO JUISI CCIIEOBAaHUS (DYHKIIMH HA MOHOTOHHOCTB M SKCTPEMYMBI;



HaXOJWUTh HAUOOJIBIIICE U HAMMEHBIIICE 3HAUCHUS (P)YHKIIMU HEMPEPHIBHOW Ha OTPE3KE;

WCIIONB30BaTh MPOW3BOAHYIO IJISl HAXOXKICHUS HAWIYYIIETO PEIICHUS B MPHUKIAIHBIX, B TOM YHCIE COIHMAIbHO-
SKOHOMHYECKHX, 33/1a4ax, IJIs OMPEeIeIeHNsI CKOPOCTH M YCKOPEHUS MpoIiecca, 3a1anHoro (hopMyIioi uin rpaduxom;

CBOOOJIHO ONEPHPOBATH MOHATHUSMH: TEPBOOOpa3Has, ONpPEJACNEHHBI WHTErpal, HAXOIUTh MepBOOOpa3HbIC
3JIeMEHTapHbIX (QYHKIMHA U BRIYUCIATH HHTErpai 1o Gopmyie HeroroHa-JleiOHuIIa;

HaXOIWTH TUIOMIAIH IIOCKUX (GUTYP U 0O0BEMBI TEJT C TOMOIIBIO HHTETPaa;

UMETh TIPEJICTABIICHHE O MAaTeMaTH4eckOM MOJCIIUPOBAHMN Ha TpHMepe cocTaBlieHus auddepeHIHatbHbIX
YpaBHEHUH;

pemars MpHUKIAIHBIE 33/1a4d, B TOM YHCIIE COIHAIbHO-)KOHOMHUYECKOT0 M (PU3NYECKOr0 XapaKTepa, CpeACTBaMHU
MaTEeMaTHYECKOTO aHAIN3A.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KJIACC
KoanyectBo yacos DJIeKTPOHHbIE
Ne (mudposbie)
HaumeHoBaHMe pa3esioB H TeM IPOrpaMMbl Kontpoabubie  IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIe
padoThI padoTsI
pecypcsl
| MHOk€eCTBO JEHCTBUTENBHBIX Yricell. MHOrouwieHsl. PanmonansHbIe 24 |
ypaBHEHUS U HepaBeHCTBA. CHCTEMbI TMHEHHBIX YpaBHEHUH
2 Oynkiyu U rpaduku. CreneHHas QyHKIHS C LEIbIM [ToKa3aTeneM 12 1
3 ApudmeTnueckuii KOpeHb N-0i cTeneHu. MppanuoHanbHbley paBHEHUS 15 1
4 ITokazatenpHas Gpynkims. [lokazareapHbIC ypaBHCHUS 10 1
5 Jlorapudmuyeckas pyukuus. Jlorapudpmuueckue ypaBHEHUS 18 1
6 TpUrOHOMETPUUECKUEBBIPAKEHNS U YPaBHEHUS 22 1
7 [TocnenoBarenbHOCTH U IPOTpeECCUN 10 1
8 HemnpepriBable ¢hyaknnn. [IponsBomHas 20 1
9 [ToBTOpeHue, 0000IICHHE, CHCTEMATH3AI[USI3HAHM I 5 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIJIAHUPOBAHUE 10 KJIACC

N Koan4yecTBo yacos Jlara DJIeKTPOHHBIE
/i Tema ypoka Beero Kourpoa IpakTHye W3yYennus uudpoBbIie
bHbIE CKHe o0pa3oBaTeJIbHbIE
padoThI padoThI pecypcsl
1 [[MHOeCcTBO, OTepaIiiy Hal MHOKECTBAMHU M MX CBOHCTBA 1
2 Jlnarpammel Diinepa-Berna 1
[IpuMeHeHne TeOpPEeTUKO-MHOKECTBEHHOTO anmapaTa Jyuist pelieHus 3a1a4 1
4 Panmonanphubie yncina. OOBIKHOBEHHBIC U JCCSITUYHBIE IPOOU, TPOLICHTHI, |
OCCKOHEYHBIE TICPUOINICCKIE TPOOH
5 Paronanesabie yncna. OOBIKHOBEHHBIC U JIECSITUYHBIC APOOH, TIPOIICHTEHI, |
0eCKOHEYHbIE MEPUOJUUECKIE APOOH
6 [Mpumenenue npoOeit u MPOICHTOB JIJIsl PEIICHUS TPUKIIAIHBIX 33124 1
7 [Mpumenenue npoOeit u MPOICHTOB /ISl PEIICHUS TPUKIIAIHBIX 3329 1
8 JleicTBUTENbHBIE YKCTa. PallMoHaIbHBIE U UPPAIMOHAIBHBIE YKCIia 1
9 ApudmMeTnueckne onepanuy ¢ ASHCTBUTEIBHBIMA YUCIIAMHA 1
10 Mopysaps n1eCTBUTENBHOIO YHCIIa U €r0 CBOMCTBA 1
1 [TpubnkEHHBIC BEIYUCIICHUS, IPaBUIIa OKPYTIICHHS, TPUKKIKA U OLICHKA |
pe3ynbTaTa BEIYHCIECHHUH
12 OCHOBHBIE METOJIBI PEIICHHS TIEIBIX U JIPOOHO-PAMOHANBHBIX YPABHEHUH H |
HEPAaBCHCTB
13 OCHOBHBIE METO/IbI PEIIECHHS ETBIX U JPOOHO-PAIIMOHABHBIX YPaBHEHHH 1 |
HEPABCHCTB
14 OCHOBHBIE METOJIbI PEIICHUS MEBIX U JPOOHO-PAIIMOHABHBIX YPaBHECHHH U |
HEPaBEHCTB
15 MHorouieHbl OT OJTHOM NepeMeHHOM. /leeHre MHOro4JieHa Ha MHOTOWIEH C |
octatkoM. Teopema bezy
16 MHorousnens! ¢ neiasiMi ko3 dunuentamu. Teopema Bueta 1
17 Pemenue cuctem TMHENHBIX YpaBHEHHH 1




18 Pemenne cuctem TMHENHBIX YpaBHEHUN 1

19 Matpuna cucteMsl TMHEHHBIX YpaBHEHUN. ONpeaenuTens MaTpUIbl 2X2, ero 1
IreOMETPUUYECKUI CMBICI U CBOMCTBA; BEIYMCIICHHUE €r0 3HAUEHUS

20 OrnpeenuTenh MaTPHUITLI 2X2, €T0 TEOMETPHISCKHA CMBICI H CBONCTBA; |
BBIYUCIICHHE €T0 3HAYCHUS

21 [Ipumenenune onpenenurens 1 peleHHs] CUCTEMBI JINHEHHBIX YpaBHEHUI 1

22 Pemenue nmpuxiagHbIX 3a/1a4 ¢ TOMOILBIO CUCTEMBI IMHEWHBIX ypaBHEHUM 1

23 Pemrenre mpuKIagHBIX 3a/1a4 C TIOMOIIBIO CUCTEMBI TMHEHHBIX YpaBHEHUN 1

24 KontponbHas pabora: "ParmioHansHbIe ypaBHEHUS U HepaBeHCTBA. CHUCTEMBI |
JIMHEMHBIX ypaBHEHUI"

75 OyHKIMs, cocoObl 3aganus GyHKUUN. BzanMHo oOpaTHbIe QyHKLINH. |
Kommoswmwmst pyHKITIi

26 I'paduk QyHKIMK. DIeMeHTapHbIe IPpeoOpa3oBaHus IpadhuKoB (GYHKIIHUH 1

7 OOnacTp onpeneneHnss ¥ MHOXKeCTBO 3HaueHuH ¢pyHkimu. Hymn GyHkmumm. |
[IpomeXyTKH 3HaK MTOCTOSIHCTBA

)3 Yérnble u Heu€THbIe QyHKUMK. [lepuognueckue pynkuun. [pomexyTku |
MOHOTOHHOCTHU (YHKIIUH

29 MaxkcuMyMbl 1 MUHUMYMBI GyHKIMH. Hanbonbiee 1 HanMeHblee 3HaueHHe |
(yHKLIUY HA IPOMEXYTKE

30 Jluneitnas, KBagpaTuvHas U APOOHO-THHEHHAS QYHKINN 1

31 DJeMeHTapHOe HCCIIeIOBaHNE U IOCTPOCHUE IPauKOB ATUX (PYHKIMH 1

32 DJeMeHTapHOe HUCCIIeI0BaHNE U IOCTPOCHUE rPpauKOB ATUX (PYHKIMH 1

33 Crenens ¢ nensiM nokasareneMm. bunom Herorona 1

34 Crenens ¢ nensiM nokasarenem. bunom Herorona 1

35 CrenenHast QyHKIMS C HATYpalbHBIM U LIENBIM Moka3areneM. E€ cBoiicTBa u |
rpaduk

36 KontponbsHas pabora: "Crenennas ¢pyaknus. E€ croiicTBa u rpaduk” 1

37 ApudMeTHUECKUI KOPEHb HATYPaIbHOM CTEIICHH U €ro CBOHCTBA 1




38 Apudmernueckuii KOpeHb HATYPAIbHON CTETICHH U €0 CBOMCTBA 1

39 [IpeoOpa3oBaHus YHCIOBBIX BEIPAKEHHH, COACPKAIINX CTEIIEHH U KOPHU 1

40 [IpeobpazoBaHus YHUCIOBBIX BRIPAKEHUH, COMCPIKAIINX CTEIICHH U KOPHH 1

41 [IpeobpazoBaHus YUCITOBBIX BRIPAKECHHM, COACPKAIIMX CTETICHN M KOPHU 1

4 Uppaunonansusie ypaBHeHUs. OCHOBHBIE METOIbI PEIICHHS |
HppanroOHaIbHBIX YpaBHECHUN

43 WppatmonansHele ypaBHeHH. OCHOBHBIE METOJIbI PELLIEHUS |
UppanrOHaIbHBIX YPaBHECHUN

44 Hppaunonasnbuele ypaBHeHUsl. OCHOBHBIE METO/IbI PEIICHHS |
UppanrOHaIbHBIX YpaBHECHUN

45 PaBHOCHIIBHBIE TEPEXO/IBI B PELIEHUH HPPALIUOHAIBHBIX YpaBHEHHM 1

46 PaBHOCHITEHEIE TTIEPEXOIBI B PEIICHUH HPPAITHOHATLHBIX YPABHCHHIMA 1

47 PaBHOCHIIBHBIE TEPEXOBI B PEIICHUH HPPALIUOHAIBHBIX yPaBHEHUN 1

48 PaBHOCHITEHEIE TTIEPEXOIBI B PEIICHUH HPPAITHOHATLHBIX YPABHCHHIMA 1

49 CoiicTBa 1 rpaduK KOpHS n-0if cTeneHu Kak pyHKIMHU 0OpaTHOM CTETeHH ¢ |
HaTypaJbHBIM MIOKa3aTeJIeM

50 CoiicTBa 1 rpaduK KOpHS n-0if cTeneHu Kak pyHKIUHU 0OpaTHOM CTeTeHH ¢ 1
HaTypaJbHbIM II0Ka3aTeJIEM

51 KonTponbnas pabora: "CoiicTBa 1 rpauk KOPHS N-0i CTENCHN. |
WppanmonansHble ypaBHEHHS"

52 Crenens ¢ pallMOHAJIBHBIM ITOKa3aTeNeM U €€ CBOWCTBA 1

53 CrereHp ¢ parmoHaIbHBIM ITOKa3aTeIeM 1 ¢€ CBOMCTBA 1

54 Crerenp ¢ parmoHaIbHBIM ITOKa3aTeIeM u ¢€ CBOMCTBA 1

55 [oka3zarenbHas QyHKIMSI, €€ CBOWCTBA U Tpaduk 1

56 Hcnonb3oBanue rpaduka GyHKIUH 1Jis pEeLICHUS YpaBHEHUH 1

57 Hcnonp3oBanue rpaduka GyHKITUN IS PEIICHHUS YPaBHEHUI 1

58 Iloxa3arenbHble ypaBHeHHs. OCHOBHbIE METO/BI PELLICHUS TI0KA3aTENIbHBIX |

YpaBHEHUI




Iloxa3arenbHEIC YpaBHCHUA. OcCHOBHEBIC MCTOJbI PCHICHUA MMOKA3aTCIbHBIX

59 . 1
ypaBHEHUH

60 [lokazarenbHble ypaBHeHUs. OCHOBHBIE METOABI PEILICHUS TIOKA3aTebHBIX |
YpaBHEHUH

61 KontponbsHas pabora: "l[lokazarensHas ¢pyHKIms. [lokazarenpHbIe |
ypaBHeHUs"

62 Jlorapudm uncna. CoiicTsa torapupma 1

63 Jlorapudwm uncma. CoiicTBa orapupma 1

64 Jlorapudm uucna. CoiicTsa Jiorapudma 1

65 JecsTuuHbie U HATYpalbHbIC JIOrapu(MBbl 1

66 JlecsaTuuHbIe U HATYpalbHbIC JIOrapu(Mbl 1

67 [IpeobpaszoBanue BEIpAKEHUN, COMEPIKAITNX JIOTapHU(MBI 1

68 [IpeobpazoBaHue BEIPAKEHHUH, COMEPIKAIINX JTOTapr(MbI 1

69 [IpeobpaszoBanue BEIpAKECHUN, COMEPIKAITNX JIOTapHU(DMBI 1

70 Jlorapudmuueckas pyHKLus, €€ CBOCTBA U TpaduK 1

71 Jlorapudmuyeckast pyHKLus, €€ CBOCTBA U TpaduK 1

72 Hcnonp3oBanne rpaduka GyHKITUN IJIs PEIICHUS YPaBHEHUI 1

73 Hcnonp3oBanne rpaduka GyHKITUN IJIs PEIICHUS YPaBHEHUI 1

74 Jlorapudpmuyeckne ypaBHeHuss. OCHOBHbBIE METOABI PEILICHUS |
Jorapu(MUYECKUX ypaBHEHUMA

75 Jlorapudpmuyeckne ypaBHeHHss. OCHOBHbBIE METOABI PEILICHUS |
Jorapu()MUYECKUX ypaBHEHHHA

76 Jlorapudmuyeckue ypaBHeHus. OCHOBHBIE METO/BI PEIICHHUS |
Jorapu()MUYECKUX ypaBHEHUMA

77 PaBHOCHUITEHBIC TIEPEXO/IbI B PEIICHUH JOTapUPMUICCKUX YPABHCHUN 1

78 PaBHOCHITEHEIE IEPEXOIBI B PEIICHUH JIOTapU(MHIECKUX YPABHCHUH 1

79 Kontponbaas pabora: "Jlorapudhmudeckast pyskims. Jlorapudmmaeckme |

ypaBHeHuUs"




80 CuHyc, KOCHHYC, TAHI'€HC 1 KOTAHT'€HC YHCIOBOTO apryMeHTa 1
81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT'€HC YHCIIOBOTO apryMeHTa 1
82 ApKCHHYC, apKKOCHUHYC U apKTaHT€HC YHCIIOBOTO apryMeHTa 1
83 ApKCHHYC, apKKOCHHYC 1 apKTaHT€HC YHCIIOBOTO apryMeHTa 1
84 TpuroHomeTpuueckasi OKpy>KHOCTb, OTIpEIeIIEHIE TPUTOHOMETPHIECKUX |
(YHKUIME YHCTIOBOTO apryMeHTa
85 TpuroHomeTpuueckasi OKpy>KHOCTb, OTIPEJIeNIEHIE TPUTOHOMETPUIECKUX |
(hYHKIHI 9MCITOBOTO apryMeHTa
86 OcHOBHBIE TPUTOHOMETPUIECKHE (DOPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPUUECKUE (HOPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUUECKUE (HOPMYITBI 1
89 OCHOBHBIC TPUTOHOMETPHUSCKHE (POPMYITHI 1
90 [IpeobGpazoBaHKe TPUTOHOMETPUIECKHUX BBIPAXKECHUH 1
91 [IpeoOpazoBaHKe TPUTOHOMETPUIECKHUX BBIPAKECHUH 1
92 [IpeobGpazoBaHe TPUTOHOMETPUUYECKHUX BBIPAXKECHUIH 1
93 [IpeobpazoBaHue TPUTOHOMETPUICCKUX BhIPAKCHUH 1
94 Pemenne TpUroHoMeTpHUECKUX YpaBHEHUI 1
95 Pemienue TpuroHOMeTpHUUECKUX YpaBHEHHN 1
96 Penienue TpuroHOMETpUUECKUX YPAaBHEHU N 1
97 Pewienre TpUroHOMETpUYECKUX YPABHEHUI 1
08 Pemienue TpuroHOMeTpHUUECKUX YpaBHEHUN 1




Pemenne TpuroHoMeTpUUECKNX YpaBHEHUI

99 1

100 Perienue TpUroHOMEeTpUUECKUX YpaBHEHHUN 1

101 KontponbHas padota: "TpuroHoMeTpuuecKie BEIPasKeHUS U |
TPUTOHOMETPHUUYECKUE YPaBHEHUS"

102 [ocnenoBaTensHOCTH, CIIOCOOBI 3aJaHHA TIOCIEA0BaTeIbHOCTEH. MeTox |
MaTeMaTHYECKOH HHAYKIIUH

103 MOHOTOHHBIE M OTPaHUYEHHBIE MTOCIe0BaTeNFHOCTH. McTopHst aHamu3a |
0ECKOHEYHO MaJIbIX

104 ApudmMernueckas porpeccus 1

105 I'eomeTpryeckas nporpeccus 1

106 BeckoneuHo yObIBaro1asi reoMeTpryecKast poOrpeccust 1

107 CymMa OeCKOHEUHO yObIBaIOIICH IreOMETPHUIECKOM IIPOrpecCun 1

108 JIMHENHBIN U SKCTIOHEHIMAIBHBIN pocT. Hucio e. @opMyria CI0KHBIX |
MPOILICHTOB

109 JInHeHbI 1 SKCTOHEHIMANBHBIN pocT. Uncno e. @opMysa CI0KHBIX |
MPOIICHTOB

110 Hcnonp3oBaHue Nporpeccuu Al peleHNs] PeIbHBIX 3aa4 IPUKIATHOTO |
XapakTepa

111 Konrtponsnas padora: "[locienosarensHOCTH U mporpeccun” 1

112 HenpepriBHble (yHKINU 1 MX CBOHCTBa 1

113 Touka pa3pbiBa. AcUMOTOTHI rpaduKoB QyHKIMH 1

114 CpoiicTBa (pyHKIIMH HEMPEPHIBHBIX HAa OTPE3KE 1

115 CpoiicTBa (QpyHKIMI HETIPEPHIBHBIX HAa OTPE3Ke 1

116 MeToa MHTEpBAJIOB 7S pEIIEHUS HEPABEHCTB 1

117 Meroa UHTEPBAIOB JJIsl PELICHUS HEPABEHCTB 1

118 MeTox HHTEPBAJIOB VIS PEIICHUS HEPABCHCTB 1

119 [Ipumenenne CBOMCTB HETPEPBIBHBIX (DYHKITMI J1s pelIeHus 3a1a4 1




120 [IpumeHeHune cBOICTB HEMPEPHIBHBIX (VYHKUUH TSI pELICHUS 33124 1
121 [lepBas u BTOpas mpon3BoAHbIE QYHKINN 1
122 Ompenenenre, TeOMETPHICCKHIN CMBICH IIPONU3BOTHOM 1
123 Omnpenenenre, GU3MIESCKUA CMBICH IIPOU3BOTHON 1
124 VYpaBHeHHe KacaTenbHOU K rpaduky QyHKIMN 1
125 VYpaBHeHHE KacaTenbHOU K rpaduky QyHKIMN 1
126 [Ipou3BoaHbIe 3JeMEHTAPHBIX QYHKITUI 1
127 [Ipou3BoaHBIC AIIEMEHTAPHBIX (HYHKITHHA 1
128 [IpousBogHas cyMMBl, MPOU3BEACHUS, YACTHOTO M KOMITO3ULIWHU (PYHKIHMHA 1
129 [IpousBogHas CyMMBI, TPOU3BEACHUS, YACTHOTO M KOMITO3ULIWHU (PyHKIIHHA 1
130 [Ipow3BogHAs CYMMBI, IPON3BEICHUS, YJACTHOT'O W KOMITO3UIINN (D YHKITHIA 1
131 Kontponbsaas pabora: "lIponspogHas” 1 1
132 [loBTOpenue, 0600IIeHNE, cCcTeMaTH3alus 3HaHui: "Y paBHeHHs" 1
133 [MoBTOpenwue, 00o0IICHNE, cucTeMaTH3aIvs 3HaHui: "DyHKImH" 1
134 Hrorosas koHTpOJIbHAS paboTa 1 1
135 HroroBas koHTpoOJIbHAS paboTa 1 1
136 [loBTOpenue, 06o0LIIeHNE, CHCTEMAaTH3alUsl 3HAHUH 1
OBILIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 136 10




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O IIPOLIHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIJISA YYEHUKA

METOINYECKHUE MATEPUAJIBI JI51 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
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