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HOACHUTEJIBHASA 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpaMMe CpeIHero oOIero oOpa3oBaHWUS,
IOCKOJIbKY, C OJIHOM CTOpPOHBI, OH 00ECIEUMBAET MHCTPYMEHTAIbHYIO 0a3y s
U3Y4YEHHUs BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C JAPYroil CTOpPOHBI, opMHpyeT
JIOTUYECKOe M aOCTPAaKTHOE MBIIUIEHUE 00YyYaroluXcsi Ha ypOBHE, HEOOXOAUMOM
JUIS OCBOEHUSI UH(POPMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTU U JIPYTUX
qucuuIuiiH. B paMkax maHHOro ydeOHOro Kypca OOydaromuecsi OBJIaJeBaroT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM Hayku, KOTopass (QopMyiaupyeTr CBOU
JTOCTHKEHUSI B MaTEMaTUUeCKOU opme.

VY4eOHbIll Kypc aiareOpsl M Hadajdl MaTeMaTHYECKOTO aHajau3a 3akKiajblBacT
OCHOBY [l YCHENIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMHUHU, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJECHIIMM Pa3BUTHS YIKOHOMUKH U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTUPOBATHCSA B COBPEMEHHBIX ITU(MPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX [JIsl JaJIbHEHIEro oOpa3oBaHUsS U B
MOBCETHEBHOM XM3HU. B TO ke BpeMsi oBiajieHHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIIUAMH aireOpbl W MaTeMaTUYeCKOro aHajin3a pa3BUBACT
yMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, JOKAa3bIBATh
YTBEPKACHUS C NMOMOILIBI0 MHAYKIUU U PacCy IaTh JAEAYKTUBHO, UCIIOJIb30BaTh
000011IeHHe W KOHKPETH3aIMl0, a0CTparupoBaHME W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIIJIEHUE.

B xone usyuenusi yueOHOro kypca «Ainredbpa ¥ Havajla MaTeMaTHUYEeCKOTO
aHanu3a» oOydYarolirecs: MOJy4aloT HOBBIA OIBIT PEIICHUS MPHUKIAIHBIX 3aj1ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJEIEH pealbHbIX CHUTYaLH,
UHTEpPOpETAMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  MOpUMEPAMU
MaTeMAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJAE, HAyKe U HUCKYCCTBE, C
BBIAIOLIMMHUCS MAaTEMaTUHYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIHHBIM TOTEHIIUATIOM,
KOTOPBIM peanu3yeTcss Kak uepe3 ydeOHbI wmaTepualn, CHOCOOCTBYIOIIHIMA
dbopMHUpOBaHUIO HAYYHOTO MHPOBO33PEHHs, TaK M dYepe3 crenuduky ydeOHOi
JESATENBHOCTH, TpPeOYyIOMme MPOMODKUTENIbHON  KOHIEHTPAIlMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U OTBETCTBEHHOCTH 33 IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe Mmetomukm oOydeHHs] anreOpe W HadajaM MaTeMaTHYeCKOTO
aHaAJIH3a JISKUT JACSTEIHbHOCTHBIN MPUHIIAI 00yUYEHUSI.

B crpykType yueOGHOro Kypca «Anrebpa W Hadaga MaTeMaTHYECKOTO
aHaJM3a» BBIICJICHBI CIEIYIOIINE COJIepKATEeIbHO-MEeTouYeckue nuuuu: «Yucna
U BbluucieHus», «OyHkuu u rpadukmy, «YpaBHEHHUS U HEepaBeHCTBay, «Hauana
MareMaTH4eckoro aHaiausa», «MHoxkecTBa U Joruka». Bce OCHOBHBIE
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COJICPKATEIbHO-METOIMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUs Ha YpPOBHE CpEIHEro oOluiero oOpa3oBaHUsl, €CTECTBEHHO JOTOJHSS
ApyT Opyra W MOCTETEHHO HACHINAsACh HOBBIMU TeMaMH W pasaenamu. JlaHHbBIH
yu4eOHBI KypC SIBISETCS WHTETPATHUBHBIM, IIOCKOJIBKY OOBEAMHSET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYECKHX IUCIHIUIAH, TaKUX Kak anredpa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUN aHallu3, TEOpUS MHOXKECTB, MaTeMaTH4ecKas
noruka u npyrue. Ilo mepe Toro kak oOydaromuecs: OBJaAeBalOT BcE Oolee
IMIMPOKUM MaTEeMaTHYEeCKUM almnapaToM, y HUX MOCIeA0BaTeNbHO GopMUpyeTCs U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYECKyI0 MOJIeNbh pealbHOU
CUTyaIlH, MPUMEHITH 3HAHUS, TIOTYYCHHBIE IPU U3YYCHHH Y4eOHOTO Kypca, IS
pEIIeHUsI CaMOCTOSTEIHHO CPOPMYITMPOBAHHON MaTeMaTHUECKOW 3a7auu, a 3aTeM
MHTEPIPETUPOBATH CBOI OTBET.

ConepxxarenbHO-MeTOMYEeCKasT TUHUS «Yucla W BBIYMCICHUS) 3aBepIaeT
(opMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JIEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HAYaTo Ha YPOBHE OCHOBHOTO 00mIero oopazoBanus. Ha ypoBHe cpemHero o0miero
oOpa3oBanuss oco0oe BHUMaHHE yAensercs (HOPMHPOBAHUIO  HABBIKOB
paIMOHANBHBIX BBIUMCICHHUN, BKIIOYAIONIMX B CeOsl MCIOJIB30BAaHUE Pa3IMUHBIX
dopMm 3amucu 4Ymcla, YMEHUE JelaTh NPUKUAKY, BBIOIHATH MPHOTKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHS, padOTaTh C MaTeMaTUYCCKHMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXECTBA HATypalbHBIX, IICIBIX,
palMOHANBHBIX W JCHCTBUTEIBHBIX  YHUCEN  JIONOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX dYHcell. B KaXIoM H3 OTUX MHOXKECTB pPacCMaTPUBAIOTCS
CBOWMCTBEHHBIE €My cCIenu(UICCKUe 3aJayd M OIEepalud: JeJeHWe Haleno,
ONEPUpPOBAHUE OCTATKAMH Ha MHOXECTBE IIEJBIX YHCEN, O0COOble CBOWCTBA
palMOHANBHBIX M MPPAIMOHAIBHBIX YHCEN, apu(METUICCKHE ONEPAINU, a TAKKe
W3BJICUCHUE KOPHS HATypaTbHOW CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieqoBaTeIbHOMY PACIIUPEHUI0 KPyra HCIONIB3yeMbIX YHCET |
3HaKOMCTBY C BO3MOXXHOCTSIMH HMX NMPUMEHEHUS ISl PEIICHUS Pa3IMYHBIX 33134
(GopmupyeTcsi npeAcTaBIeHUEe O €IMHCTBE MAaTEMaTHKU KaK HayKd U €€ poyid B
HNOCTPOEHUU MOJENEeH peallbHOr0 MHpa, IIMPOKO HCHOJB3YIOTCA 0000IIeHue U
KOHKPETHU3aIIHA.

JIuausa «YpaBHEHUS U HEPABEHCTBA» pEANM3yeTCs Ha MPOTSKEHUH BCETO
oOyueHHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3aaady. B
pe3ynpTaTe OOyd4aronluecss OBJAACBAIOT PA3NUYHBIMU METOJAMHU  PELICHUS
palMoHANbHBIX, HPPAIMOHANBHBIX, TOKAa3aTeNbHBIX, JOTapUPMHUUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHHUI, HEpaBEHCTB M CHCTEM, a TakkKe 3ajad,
cofepkammx mapameTpel. llodydeHHble yMEHHS LIMPOKO HCHOJB3YIOTCS MPH
UcCleoBaHNH (YHKIMI C TOMOINBIO MPOU3BOJHON, MPU PEUICHUH MPUKIATHBIX

[okymeHT co3aaH B anekTpoHHon chopme. Ne 61/24 ot 02.11.2024. VcnonHutens: Moposos A.HO. r'3ﬂEHTPOHHbIﬁ
CtpaHunua 3 n3 21. CtpaHnua cosgana: 02.11.2024 17:28 =¥ TATAPCTAH



3a/1a4d ¥ 3a7a4 Ha HAXOXKJECHUE HAUOOJBINX W HAUMEHBITUX 3HAYCHUHA ()yHKIIHH.
JlanHast conmepkaTelbHas JTUHUS BKIIIOYAeT B ce0s Takxke (GOpMHpPOBAHUE YMCHHM
BBITIONHATE  pacuétel 1o  (opmynaMm, mnpeoOpa3oBaHUs  palMOHAIBHBIX,
HUPPAMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAKCHHM, a TaKKe BBIPAXKCHUH,
collepKallluX CTEIeHH W JiorapudMmbl. biarogaps M3ydeHUIO aiareOpanvecKkoro
MaTepuaiia TPOUCXOIUT  JalbHEHINee  pa3BUTHE  ANTOPUTMHUYECKOTO |
a0CTPAaKTHOTO MBIIIJICHUS O0yYaroIUXcs, (OPMHUPYIOTCS HABBIKH JICTyKTUBHBIX
paccyxaeHuidd, pabOTBl C  CHMBOJBHBIMH  (opMamu,  MpEICTaBICHHUS
3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BHJIC PAaBCHCTB M HEPaBEHCTB. AureOpa
npeninaraet d(QQPEeKTUBHBIE WHCTPYMEHTBI JUISI PENICHUS MPAKTUYCCKUX M
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HATJISJTHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
SI3bIKA HAYKH.

ConepxarenpbHO-MeTOANYECKass JUHUSA «DyHKIMM ¥ TpaduKU» TECHO
NepeIIeTaeTCss ¢ JPYTMMU JIMHUSAMH Y4EOHOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICIIE 3a7aT MOCIICIOBATEIbHOCT U3YUYCHUS MaTepuaia. M3ydeHue cTerneHHoM,
IOKa3aTeIbHOM, JIorapu(PMUYECKOW U TPUTOHOMETPHICCKUX (PYHKITHH, UX CBOWCTB
U rpadKOB, UCIOJIb30BaHKE (DYHKIMHA JUISl pElICHUS 3a7ad U3 JAPYTUX YYCOHBIX
NPEIMETOB U PEaIbHOM KU3HU TECHO CBSA3aHO KaK C MAaTEMaTHYCCKUM aHAJIHM30M,
TaKk U C pEIICHHEeM YpaBHEHUW W HepaBeHCTB. [Ipu sTom OomblIOoe BHUMAaHHE
yaenserca (GOpMUPOBAHUIO YMEHUSI BbIpakaTh (OpMyJIaMu 3aBUCUMOCTH MEXKIY
pa3TUYHBIMU BETUYMHAMH, MCCIEI0BaTh IOJYyYEHHbIE (PYHKIUH, CTPOUTH UX
rpaduku. Matepuan 3Toil cofep>KaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, IMO3BOJISIIONIMX BBIPAKATh 3aBUCUMOCTH MEXKIY BEITUYMHAMH B
pasnmuuHON opme: aHATMTHYECKOH, rpadudeckoit u cioBecHoW. Ero umsydeHue
CIIOCOOCTBYET Ppa3BUTHIO aJTOPUTMHUYECKOTO MBINIJICHUS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETH3aIlUH, UCTIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHasi nuHus «Hauama mareMaThyeckoro aHanv3a» MO3BOJISET
CYIIECTBEHHO PACHIMPUTHh KPYT KaK MaTeMaTHUYECKHUX, TaK W MPUKIAIHBIX 3a]ad,
JIOCTYIHBIX OOYYaromIMMCs, TaK KaK y HHUX TOSBISETCS BO3MOXKHOCTH CTPOUTH
rpa@uKky  CIOXHBIX (YHKIWNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIIHE
3HAYEHWS, BBIYUCIATH IUIOMANU (Guryp u oOBEMBI TEd, HAXOAUTh CKOPOCTH H
yCKOpeHus TporieccoB. [laHHas coaepkaTenbHas JUHUS OTKPHIBAET HOBBIC
BO3MOXHOCTH TIOCTPOCHHS MAaTEMAaTHYECKHX MOJIETIEH peanbHBIX CHUTYalluH,
MO3BOJISIET HAXOJWTh HaWJIydlllee pEIICHHEe B MPUKIAAHBIX, B TOM YHUCIE
COIMATEHO-DKOHOMHYECKHX, 3a/ladaX. 3HAKOMCTBO C OCHOBAMH MaT€MaTHYECKOTO
aHanm3a CrocoOCTBYeT pa3BUTHIO aOCTPaKkTHOTO, (HOPMATHHO-TIOTHYECKOTO |
KPEaTUBHOTO MBINIICHUS, (HOPMUPOBAHUIO YMEHUN PACIIO3HABATH MPOSBICHHUS
3aKOHOB MAaTEMAaTHK{ B HayKe, TEXHUKE W HCKyccTBe. OOydarommecs: y3HAIOT O
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BBIJIAIOIIUXCS PE3yJibTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTHUS MATEMaTUKH KakK
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JTUHUS «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ce0si SIEMEHTBhl TEOPUM MHOXKECTB M MaTeMaTHYEeCKON JOTUKu. TeopeTHKo-
MHOECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTHUKH
U TpejjaraloT Hanbojee YHUBEPCAIbHBIM S3bIK, OOBEIMHSIONIUNA BCE pa3ieiibl
MaTeMaTUKd U €€ TNPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIe MaTEeMaTHYECKHE
JUCHUUIUIMHBL W WX TNpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTh OOydYaromieMycss TOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTEMaTHKU U MCIOJIb30BaTh €ro JUIsl BBIPAKEHUSI CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CleyeT TMpU3HaTh
CBOMCTBEHHYI0 €U CTpPOrocTb OOOCHOBAaHUN W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  TMOCTPOCHHUS  JIOKAa3aTeIhCTB.  3HAKOMCTBO  C  DJJEMEHTaMU
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIIJICHUS
00y4Jaromuxcs, MO3BOJISIET UM CTPOUTH CBOU PACCYKJICHHS Ha OCHOBE JIOTUYECKHUX
npaBui, GOPMUPYET HABBIKU KPUTHIECKOTO MBIIILICHHS.

B yueOHOM Kkypce «Anrebpa W Hadajia MaTEMaTUYECKOTO aHau3a
IMPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'O MOJEIUPOBAHUS, KOTOPHIE MPHU3BAHBI
CIocoOCTBOBaTh (OPMUPOBAHUIO HABBIKOB TIOCTPOCHHS MOJENEH peallbHbIX
CUTYallUi, WCCIEAOBAHMS HJTUX MOJENed C TOMOIIBI0 armapaTa ajiredpbl U
MaTE€MAaTHYECKOTO aHaJIu3a, WHTEPIPETAlHH TOJYYEHHBIX pe3yJibTaToB. Takue
3a/1aHUs BIUIETEHBI B KQXBIM U3 pa3/iesioB MPOrPaMMBbI, IOCKOJIBKY BECh MaTEpUall
y4eOHOT0 Kypca IIMPOKO HMCIOJb3yeTCs IJisi pPEelIeHHs] MpUKIaAHBIX 3anad. llpu
pEIIEHNH  pealbHbIX  MPAaKTHYECKUX  3ajJad  0oOydyaloniuecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IaTh M  KOHKPETH3UPOBAaTH  IPOOJIEMY.
HesTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PpEIICHUS MPUKIATHBIX 3a7a4
OpraHu3yeTcs B MPOLIecce U3YUYEHUS BCeX TeM y4eOHOTo Kypca «Anredpa u Hadasa
MaTEeMaTHYECKOTO aHAIN3a.

Ha wu3ydenmne yueOHOTO Kypca «AnreOpa uW Havala MaTeMaTHUYECKOTO
aHanu3za» oTBoauTcs 272 yaca: B 10 kimacce — 136 vacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacoB (4 yaca B HEZENIO).
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COAEPXAHUE OBYUYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE M JACCATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble mepuoanyeckue apoou. IlpumeHeHue apobGelt U MPOUEHTOB IS
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUN U PEAIbHOMN KU3HU.

JleucTtBuTenbHble uncna. PauuoHanbHBIE W HUPPALMOHANBHBIE YHUCIIA.
Apudmernyeckne  omnepanuu ¢ JCUCTBUTEIBHBIMU  YucCIaMu.  Moayib
JEUCTBUTENILHOTO YuCia U ero cBoicTBa. [IpubnamxEHHbIe BHIYKCICHUS, TTpaBUiIa
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3yJbTaTa BEIYMCIICHHUI.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxosel (opMbl 3aMUCH JECHCTBUTEIIBHBIX YUCEI JJISI PEIICHUS MPaKTUYECKUX
3a7a4 U MPEJICTABICHUS JTaHHBIX.

ApudmeTndeckuii KOpeHb HATyPAIBLHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBLHBIM IMOKa3aTeJIeM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJEM.

Jlorapudm umcna. CpoiictBa norapudma. JlecsITHUHBIE W HaTypalbHBIC
Jorapu@Mel.

CuHyc, KOCHMHYC, TaHT€HC, KOTAHT€HC YHMCJIOBOTO apryMeHTa. ApKCHUHYC,
APKKOCHHYC M apKTaHT'€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxxmecTBa W TOXIECTBEHHBIE TMpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUsl. PaBHOCWUIIBHBIE YpaBHEHHsI W ypaBHEHUsA-CIeACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LETbIX U APOOHO-PAIIMOHATFHBIX YPaBHEHUHN H
HEPABEHCTB. MHOroO4WIeHbl OT OJHOM IEPEMEHHOW. JleleHue MHOrodjcHa Ha
MHOIOWIEH ¢ ocrarkoM. Teopema be3dy. MHorowiensl ¢  LEIbIMU
koadunmenramu. Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpPaBHEHHUS. OcHOBHbIE METO/IbI peleHus
UPPalMOHAIBHBIX YPABHEHHUM.

[lokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUS MOKAa3aTeNIbHBIX

YPAaBHEHHM.
[IpeoGpa3oBanre BEIPAKECHHMA, COACPIKAITUX JTOTAPU(PMBI.
Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI pEIICHHS

Jaorapu(pMUIECKUX YPaBHCHUM.
OcHoBHBIE TPUTOHOMETPUYECKHE hopMyIIBIL. [IpeoOpaszoBanue
TPUTOHOMETPUUECKHUX BBIPAXKEHUN. PellIeHre TPUroHOMETPUUYECKUX YPABHEHU.

[okymeHT co3aaH B anekTpoHHon chopme. Ne 61/24 ot 02.11.2024. VcnonHutens: Moposos A.HO. r'3ﬂEHTPOHHbIﬁ
CtpaHuua 6 13 21. CtpaHnua cosgana: 02.11.2024 17:28 =¥ TATAPCTAH



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHU. Ornpenenurens MaTpUlbl 2X2, €ro TreOMETPUYECKHN CMBICH U
CBOICTBA, BBIYUCIICHHE €r0 3HAYEHUS, IPUMEHEHHE ONpPENETUTENs ISl pelIeHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOIIBIO
CUCTEMBbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
NOMOIIBIO MATPUILL U ONIPEAECITUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIbIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHE ypaBHEHHMI U HEPABEHCTB K PEILICHUIO
MaTEeMaTUYECKUX 3aJady M 3aJad U3 PA3JIUMYHbIX OOJacTed HAyKH W peaabHOU
KU3HU.

DYyHKIUHN U TPaPUKHU

OyHkIMsA, crnocoObl 3agaHus (QyHkuM. B3auMHO o00paTHble (QYHKIHMH.
Komnozunust ¢yukmuit. I'papuk dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpad@uKoB GyHKIIHMA.

OO6nactp ompenenaeHUs ¥ MHOXKECTBO 3HaueHud ¢yHkuuud. Hynmu dynkumm.
[TpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 Heu€THbIe PyHKIMU. [lepuonnueckue
byukuun. [IpoMexyTkn MOHOTOHHOCTH (PYyHKIMH. MakCUMyMbl U MUHHMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaYeHUsI PYHKIIUU HA TPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JIpOOHO-IMHEHHAs (YHKIMHU. DIIEMEHTapHOEe
UCCJIeIOBaHUE U TTOCTPOCHUE X IPAPUKOB.

CrenenHas (QyHKIMS ¢ HATypaJbHBIM U IEJIBIM Moka3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa M rpadUK KOpPHS Nn-OM CTENEeHW Kak (QyHKIHH OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHass U Jorapudmuyeckas (QyHKIHH, UX CBOWCTBA U TpadHKH.
Hcnons3oBanue rpadukoB GyHKIUH 1T PEIICHUS ypaBHEHUH.

TpuroHoMmerpudyeckasi OKPYKHOCTb, OINPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIUN YHCIIOBOTO apryMEHTAa.

QOYHKIUOHAJIBHBIE 3aBUCMMOCTH B peEajbHBIX IIpolleccaX U SBJICHUSAX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHajau3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIEIOBATeNbHOCTEH. MeTton
MaTeMaTH4eCKON WHYKUINH. MoHOTOHHBIE u OTrpaHUYEHHbIE
[OCJIE0BATENIBHOCTU. VICTOpUST BO3HMKHOBEHHS MAaT€MaTHYECKOIO aHalIM3a Kak
aHanu3a 0ECKOHEYHO MaJlbIX.

Apudmernueckas U reoMeTpuyeckas mporpeccuu. beckoneuHo yoObiBaromias
reomerpuueckas nporpeccusi. Cymma 0ecKOHEYHO YOBIBaIOIIEH T€OMETPHUUYECKOM
nporpeccuu. JIMHENHbIN U 3KCIIOHEHUUAIbHBIN pocT. Yncno e. Dopmyna CI0KHBIX
poLeHTOB. Mcronb3oBaHWE MPOTrpeccuu JUIsl PELIEHUs pealbHbIX —3a/ad
MIPUKJIAJIHOTO XapaKTepa.
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HenpepoiBuble (yHKIMM U ux cBoiicTBa. Touyku paspbiBa. ACHUMITOTHI
rpadgukoB QyHkiui. CBOHCTBa (QYyHKUMU HENpPEepBIBHBIX Ha OTpe3ke. MeToj
MHTEPBAJIOB Ul DPELICHHUs HEpaBeHCTB. lIpuMeHeHHe CBOMCTB HENPEpPHIBHBIX
(GyHKUMN 111 petieHus 3a1ay.

[lepBas u BTOpas npousBojHble PpyHkMH. OnpeneneHne, reOMeTPUIECKUN U
(du3nUecKuil CMbICT MPOU3BOIHON. YpaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BJIEMEHTAPHBIX  (PYHKIUH. [IpousBogHass  CymMHI,
POU3BEACHHUS], YACTHOTO U KOMIIO3ULUU (DYHKIIHM.

MHo:xecTBa H JIOTMKA

MHoxecTBO, oOllepalMd HaJ MHOXKECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHE TEOPETHKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELICHUM 3a1ad U3 APYIUx
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensie yncna. IlpumeHeHrne Npu3HAKOB JIEMTMMOCTH LEIbIX
yuces, HauOospmui oOmui nenurens (ganee — HOJ[) m HauMmenslee ooOiiee
kpaTtHoe (nanee — HOK), ocratkoB o Mmoysnto, anroputMa EBkinia s pemenus
3a/1a4 B LEJIBIX YHUCIIAX.

Kowmmnekcubie uucna. AnreOpamdeckass WU TPUTOHOMETpUYECKash (QOPMBI
3aMMCH KOMIUIEKCHOTO YHciia. ApH(pMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
gyuciamMu. M300pakeHne KOMIUIEKCHBIX YHCENT Ha KOOPAMHATHOM TUIOCKOCTH.
®opmysia MyaBpa. KopHru n-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [IpumeHenne
KOMIUIEKCHBIX YMCEN IJIsl pelIeHHs] PU3MUECKUX U T€OMETPHUUECKHX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CHUCTEMBI U CUCTEMBI-CIEACTBUSA. PABHOCUIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. Pelienre TpuroHoMeTpu4eCcKuX HEPaBEHCTB.

OCHOBHbIE METOJbl pEIICHUS] MOKAa3aTeNbHBIX U  JIOrapupMUUECKUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbBIE METO/Ibl PEIICHHS CHUCTEM M COBOKYIHOCTEH pAllMOHAIIBHBIX,
HUPpAMOHATBHBIX, TTOKA3aTeIBHBIX U JOTAPU(PMUISCKUX YPaBHECHU.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IIapaMeTPaMHu.
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IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCcKuX 3aJad M 3ajady W3 Pa3judHbIX 00JlacTell HAYyKH U peaabHOU
KU3HU, UTHTEPIPETALUSA [TOJYUYECHHBIX PE3yIbTaTOB.

DyHKUUM U TPaPUuKu

I'padpux xommoszunmu QyHkuuii. ['eomerpuueckue o0pas3bl ypaBHEHUU H
HEPABEHCTB HAa KOOPAMHATHOMN IJIOCKOCTH.

Tpuronomerpuueckue GyHKIHMH, UX CBOMCTBA U TpadUKH.

I'paduueckne mMeTonbl pelieHHs ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METOJbl PELICHHUS 3a]1a4 C TapaMeTPaMH.

Ucnonb3oBanue rpadukoB (QyHKIUI AJig HCCIEIOBAaHUS MPOILIECCOB H
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT NMPHU PELIEHUH 3aJad U3 JAPYTHX y4yeOHBIX
IPEAMETOB U PEANBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue MpoU3BOAHON K UCCIENOBaHUIO (QYHKIIMA HA MOHOTOHHOCTh U
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaMMEHBLIETO  3HAYEHUM
HENPEePhIBHON (QYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJACHUS HAWIY4dlIEero pEUICHUs B
OPUKIAOHBIX 3ajadax, sl ONpPENENICHHs CKOPOCTH W YCKOpPEHHMs Ipoliecca,
3a1aHHOTO (hOPMYJION UK TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBoOOpa3HbIX. I[lepBooOpasHbIe
aneMeHTapHbIX QyHkiuii. [IpaBuiia HaxoXIeHUs TePBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaJA. Brruucnenue
ornpenenéHHoro uurerpaina no gopmyne Hototona-JlelOnua.

[Ipumenenue wHTETpana IJs HAXOXKACHUS IUIOMIAACH IUIOCKUX (QUryp H
00BbEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MaremaTudeckoe
MOJIETMPOBAHME PEATbHBIX TPOIECCOB C TOMOIIBI0  au(depeHIInaIbHbIX
YpaBHEHUM.
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INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUA VYUYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJINA3A»
(YTJIVBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpasKaaHCKOr0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YUaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYp, SBIICHH,
npoleayp TpaxaaHCKoro oOiiecTBa (BbIOOPHI, OMNPOCHI U JPYroe), yMEHHUE
B3aUMOJICHICTBOBATh C COLMAIBHBIMHU HWHCTUTYyTAMU B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON MJACHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOM IIIKOJIBI,
UCIIOJIb30BaHUE DJTHUX JOCTHKEHUW B JIPYTUX HayKaxX, TEXHOJIOTHsX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIEHHUS, CBA3AHHOTO C NMPAKTUYECKUM
NPUMEHEHHEM JOCTW)KEHHII HayKh U JEATEIbHOCTBbIO YYE€HOrO0, OCO3HAHUE
JUYHOTO BKJIAJIa B MOCTPOEHUE YCTOWYUBOTO Oy ayIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIECHHE K MHpPY, BKJIIOYasl SCTETUKY MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7ay, PEIICHUH, pacCyXKJIeHUH, BOCIIPUUMYHUBOCTH
K MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
MHTEpEecax 3I0pOBOTO U 0€30MacHOTO 00pa3a >KU3HH, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THTAaHHE, COAUTAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, pETyJsipHas (u3ndecKas akKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CHOPTUBHO-03J0POBUTEIIBHON €SI TENBHOCTBIO;

6) TPY10OBOT0 BOCIIMTAHMS

TOTOBHOCTh K TpPYIdy, OCO3HaHHE IIEHHOCTH TPYIOJIIOOMs, HWHTEpEeC K
paznuuyHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymed mnpodeccud U peaau30BbIBATH COOCTBEHHBIC >KU3HEHHbBIC IJIAHBI,
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FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHDKEHUU BCEU JKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKON HAITPaBJIECHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTb  AKOJOTMUYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUS
COITMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE TII00ATBHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOIeM, OpUEHTAIIUS
HAa TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHUM [JIs1 penieHus 3aaad B 00J1acTH
OKpYJ)Karolel cpenpl, IUIAHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsI OKPYIKAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAyKH W  OOIIECTBEHHOW  MPAKTHUKU, [MOHUMaHUE
MaTeMaTHYEeCKOM HAayKu Kak cdepbl YeIOBEYECKOH eSITeIIBHOCTH, ATAloB €&
Pa3BUTHUA W 3HAYUMOCTH JUISl Pa3BUTHS [MBUIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYECKOW KyJIbTYpOW KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBHOCTh
WHJIMBUIYaJIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHUS

ba3oBble jornueckune AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYUIECTBEHHBIE MPU3HAKA MAaTEMAaTHYECKUX
OOBEKTOB, TOHSTHHA, OTHOUICHUH MEXIy TMOHATUSAMH, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUHN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS [ 000OIICHHS M CPABHEHHMSI, KPUTEPUH TIPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (OPMYIUPOBaTH W  NPEeoOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIE U OTPULIATEINIbHBIC, €IMHUYHbBIC, YACTHBIE U O0IINE, YCIOBHBIE;

BBISBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTHU, B3aUMOCBSI3U U NPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOIIONICHUAX U YTBEP)KICHUSX, MPEIJIaraTh KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUU;

JeNaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VHJYKTUBHBIX YMO3AKJIIOUECHUHN, YMO3AKIFOUEHNUN M0 aHAJIOTHH;

IPOBOAUTH CAMOCTOSITENIbHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUN
(mpsiMbIE€ ¥ OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUI0, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYKJICHUS U BBIBOJIbL;

BBIOMpaTh cmoco0 pemeHus Yy4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIlCHMs, BbIOMpaTh  HauOoyiee MOAXOMAMUUA € YUETOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPUEB).
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Bba3oBrble uccienoBare/ibCckue 1eicCTBHA:

UCII0JIb30BaTh BOIPOCHl KakK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BOOPOCH,,  (QUKCHUPYIOIIME  MPOTHBOpEUYHE,  Mpodiemy,
YCTaHABIMBATh MUCKOMOE M JaHHOE, (OPMHPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MTO3ULINI0, MHEHHUE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTHUYeCKOro o0ObeKTa, sIBJICHUs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00BEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSATENILHO (POPMYIHPOBaTH OOOOIIEHHS M BBIBOJBI MO pe3yJibTaTaM
OPOBENEHHOTO  HAOMIOJEHUs, HCCIEIOBAaHUS, OLEHUBATh JOCTOBEPHOCTD
MOJyYE€HHBIX Pe3yJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUTAThH
NPEIOJIOKEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSIX.

PabGora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH MHOOpPMAIMH, TaHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOMPOC U JJIs PEICHUS 3a/1a4H;

BbIOMpaTh MHMOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(GOPMAIMIO PA3TUYHBIX BHJIOB U
dbopM npeacTaBieHUS;

CTPYKTYpHpPOBaTh MH(POPMAIIUIO, TPEJACTABIATh €€ B Pa3IMUHBIX (QopMmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYIUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEJIIMHA OOIIEHUsS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX U THCHMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS MO XOAYy PEIICHHUS 3aJayH,
KOMMEHTHPOBATH MOJYUYEHHBIN pe3yJIbTaT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOUW TEMBI,
npoOJieMbl, pelIaeMol 3aJadd, BBICKA3bIBaTh HJICH, HAIICIICHHBIC Ha ITOMCK
pEIlIeHUs, COIMOCTAaBIATh CBOU CYXKJICHUA C CYXICHHSIMH APYTUX YYaCTHHUKOB
nyanora, oOHapy>KUBaTh Pa3jWyude U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOH (opme
dbopMyIHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUS;

MIPEJCTABIATh PE3YJbTAaThl PEIICHUS 3aJaud, SKCIEPHUMEHTA, UCCIEIOBaHU,
IIPOCKTAa, CaMOCTOSITEIHFHO BBIOMpaTh (OpMAT BBHICTYIUICHHS C Y4YETOM 3a1ad
Mpe3eHTAIIMU 1 OCOOEHHOCTEH ayJIUTOPHUH.

PerHﬂTI/IBHI)Ie YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH
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Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOIINXCS PECypCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C yUETOM HOBOW MH(OpMaLUu.

CaMOKOHTPOJIb, IMOIHOHATbHBI HHTEJJIEKT:

BIAJIeTh  HABBIKAMHM  TIO3HABATEIBHOW  pedIeKkcMu KaKk  OCO3HAHHS
COBEpIIIAEMBIX JEUCTBUI U MBICTUTEIBHBIX MPOILECCOB, MX PE3YJIbTATOB, BIAICThH
crnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJISI Mpolecca M pe3yibTara pelieHUs
MaTeMaTUYeCKOW 3a/1a4H;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, JaHHBIX,
HaNJCHHBIX OMUOOK, BBISIBJICHHBIX TPYIHOCTCH;

OILIEHWBATh COOTBETCTBHUE PE3yJIbTaTa LEIHN U YCIOBUSIM, OOBSCHATH PUIHHBI
JTOCTH)KCHUS WU HEJAOCTH)KCHHUSI PE3YJIbTATOB JCATEIHLHOCTH, HAXOAHUTh OIIUOKY,
JaBaTh OI[CHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITeJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAMBHIYAIbHOM
paboThl TpU pelIeHHW y4YeOHBIX 3ajJad, MNPUHUMATH IeIb COBMECTHOMN
NeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOW paboOThI, paclpeiesTh
BUIBl paboOT, JOroBapuBaThbcsa, OOCYX JAaTh MPOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B IPYNIOBBIX (opmax paboThl (00CYXaAeHHUS, 0OMEH MHEHHH,
«MO3TOBbI€ IITYpMBD» U HWHBIE), BBINOJHATH CBOIO YacThb paboOThHl W
KOOPJMHUPOBATh CBOU JCHCTBUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIa/Ja B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIHPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATHBI

K konmy oOyuenmss B 10 kjacce oOydYarOIIMICS TOJYYUT CICAYIOIIHE
IpeAMETHBIC PE3yJbTaThl MO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajga MaTeMaTUYE€CKOI0 aHaIn3a:

Yucia v BBIYMCICHUS:

CBOOOJTHO OIEPUPOBATH MOHATHSIMH: PAIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoanyeckas JpoOb, MPOLEHTHI, HPPAMOHAIBHOE YHCIIO, MHOXECTBA
palMOHANBHBIX U JEUCTBUTEIBHBIX YUCEN, MOYJIb ACHCTBUTEIBHOTO YUCTIA;

NPUMEHSATh JPOOM W TPOLEHTH [JId pPEIICHUS NPUKIAJAHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HU,

MIPUMEHATH MPUOIMKEHHBIE BEIYMCIICHUS, TTPaBUIa OKPYIJICHUS, PUKUJIKY U
OIIEHKY pe3yibTaTa BEIYUCIICHUI;
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CBOOOJHO ONEpUPOBATH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCI0JIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCU JIEUCTBUTEIBHBIX YUCEN JUIsl PEIICHUS
MIPAKTUYECKUX 3a]1a4 U NPEICTABICHUS JaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: APUPMETHUECKUII KOPEHb HATypalbHOU
CTEIICHHY,;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHATIBHBIM IMOKa3aTeJIeM;

CBOOOJHO OMNEpPUPOBATH MOHATUSAMM: JIOrapu(d™ uwKcia, AECITHUYHBIE H
HaTypaiabHbIE TOTapU(MBbI;

CBOOOJTHO ONEPHUPOBATH MOHATUSIMHU: CHHYC, KOCMHYC, TAHT'€HC, KOTaHTEHC
YUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, aPKKOCHUHYC W apKTaHI€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHSAMHU: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCUJIbHBIC YPABHEHHS U YPAaBHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEeIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHHU, IPUMEHSITh METOJ HWHTEPBAJIIOB JUIA PELICHUS
HEPaBEHCTB;

CBOOOJTHO OINEpPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepPEMEHHOMH,
MHOTOWIEH C MeJbIMH KO3(P(UIUEHTaMH, KOPHU MHOTOYJIEHA, NPUMEHSTH
JI€JICHHME MHOTOYJICHA Ha MHOTOWIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
JUISl peLLeHUs 3aa4;

CBOOOJTHO OMNEpUPOBATHh TOHATUSIMH: CHUCTeMa JIMHEHHBIX YpaBHEHHH,
MaTpula, ONpPENeNUTeNb MaTpulbl 2 X 2 WU €ro reOMETPUYECKUH CMBbICT,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIUKCICHUS €r0 3HAYCHWUS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEUHBIX YpPAaBHECHUHU,
MOJEIMPOBATh PEAIbHbIE CUTYallMU C IIOMOILBI0 CUCTEMBI JIMHEMHBIX YPABHECHUH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJEIM C I[OMOIIBIO MAaTpPULl W ONPEACIUTENEH,
MHTEPIPETUPOBATH MTOIYYECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHU;

BBITIOJIHATH NIPEOOPA30BAHMS UNCIOBBIX BBIPAKEHUH, COAEpKAILUX CTETIEHU C
palMOHATIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BATh CBOWCTBA norapudmoB JUISL npeoOpa3oBaHus
norapu(MUYECKUX BBIPAKEHUI;

CBOOOIHO OMEpUPOBaTh MOHSATUSMU: HMppPAMOHAIbHbBIC, MOKAa3aTeIbHbIE U
norapu(pMUYECKUe YpaBHEHUS, HAXOAUTh UX PEUICHHSI C TTOMOIBI0 PAaBHOCUIIBHBIX
IIEPEXO0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;
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MPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI I IPeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKECHUII;

CBOOOJHO ONEPUPOBATH MOHSITUEM: TPUTOHOMETPUYECKOE YpPaBHEHHE,
OPUMEHATH  HEoOXoAumble (GOpPMYyNbl  JUIsi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUIECKUX YPABHECHHIA;

MOJIENIMPOBATh pealbHblE CHUTyallMM Ha s3bIKe anreOpbl, COCTABIATH
BBIPQ)KEHUS, YPAaBHEHHS, HEPaBEHCTBA IO YCIOBUIO 3a/ayd, HCCIEI0BaTh
OCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM armapara ajareopsl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OTEPUPOBATH MOHATUSAMU: (QPYHKIHS, CTIOCOOBI 3aaHus (PYHKIINH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS GYyHKUUH, rpaduk QyHKIUH,
BBITIOJIHATH JJIEMEHTapHbIE TIpeoOpa3zoBaHus rpadukoB HyHKIHI;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH OMPEEICHUS U MHOYXKECTBO
3HaYeHU PyHKINU, HYTU QYHKIIMHA, TPOMEKYTKHA 3HAKOIIOCTOSTHCTBA;

CBOOOJIHO OIEpPUPOBATh TMOHATHSIMH: 4YETHbIE H HEUYETHBIC (QyHKIHNH,
nepuoandeckue QyHKIMH, TPOMEKYTKH MOHOTOHHOCTH (D)YHKITUH, MAKCUMYMBI U
MUHUMYMBI (YHKIIUM, HauOoyblliee W HaWMEHbIIee 3HAYCHHWE (YHKIMHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBAaTh MOHATUSMU: CTENEHHAsE (PYHKLHS C HATypalbHbIM U
LEeJIBIM TOKa3aTesieM, IpauK CTENeHHONM (PYHKLUMU C HAaTypajlbHBIM M LIEJIBIM
nokaszaTeneM, rpaduk KOpHA n-oil cTeneHu Kak (PyHKUUU OOpaTHOM CTEHNEHH C
HaTypaJIbHbIM I10Ka3aTeJIeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaJpaTU4Has U JIpOOHO-IMHEHHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAHUE U IOCTPOCHUE UX IPA(PUKOB;

CBOOO/IHO ONEpUPOBATh MOHATHUAMHU: IOKa3zaTelbHas W JIOrapupMUUecKast
GbyHKIMM, WX CBOWCTBAa W TpadWKH, HMCIOIL30BaTh MX TpadUKH JIs pelIeHUs
YpaBHEHUM;

CBOOO/IHO OMNEpUPOBATh MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
orpesiesieHue TPUTOHOMETPHUECKHUX (QYHKIIUI YUCIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpU pEHIeHUH 3aJad U3 JAPYTUX Y4eOHBIX MPEIMETOB U peaslbHOM
KHU3HU, BBIpaKaTh (OPMyJIaMU 3aBUCUMOCTH MEX/y BETUYUHAMU;

Hayana maTeMaTH4ecKOro aHAIu3a:

CcBOOO/IHO OMEepUPOBATHh MOHATUSAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 6eCKOHEUHO yObIBalOIIasi FeOMETpHUECKas MPOrpeccusi, TUHEHHBIN U
HKCMOHEHLIUATBHBIA POCT, OpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEICTaBICHHUE
O KOHCTaHTE;

MCIIOJb30BaTh MPOTPECCHH MJIsl PELICHUS peaNbHbIX 3aJad MPUKIATHOTO

XapakrTepa,
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CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: NIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
[IOCJIEA0BATENILHOCTEN, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUS MATEMATHYECKOTO aHalu3a Kak aHaJlInsa
OECKOHEUHO MaJbIX;

CBOOOJTHO OIEpPUPOBATh TMOHATHUAMH: HENPEpPhIBHbIE (PYHKIUHU, TOUYKH
paspsiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrka GyHKUINH;

CBOOOJTHO ONEPUPOBATH TOHATHEM: (PYHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
OPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIIMI 1JIs1 pelIeHus 3aa4;

CBOOOJTHO OIEpUPOBaTh TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJHBIC
GyHKIMH, KacaTteabHas K rpaduky QyHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBbI, MPOU3BEACHHS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIM, 3HATh IPOU3BOJIHBIE JIEMEHTAPHBIX (HYHKIIMIA;

UCIIOJIb30BaTh I€OMETPUYECKUA U (PU3UYECKHH CMBICI MPOU3BOJHON s
peuieHus 3aaad.

MHo:xecTBa U JIOTMKa:

CBOOOJTHO  OMEpUPOBaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHO>KECTBAMU;

UCITI0JI30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapat JJis ONUCAHUS PEATbHBIX
IPOILIECCOB U SIBJICHUH, MPU PEIICHUH 3374 U3 APYTUX YUEOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHSATUAMH: OIpEACICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YPaBHEHUS 1 HEPABEHCTBA.

K konmy oOyuenuss B 11 kiacce oOy4arouiuiicsi MOJYYUT CIIETYIOIINE
NPEeIMETHBIE Pe3yJbTaThl MO OTIEIBHBIM TeMaM paloueill MporpamMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadaja MaTEMaTUHYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OMEpUpPOBATH TMOHATUSAMM: HATypalbHOE H I1EJ0€ YHCIIO,
MHOECTBAa HATYpPaJIbHBIX M LEJIbIX YHUCEN, HUCIOJIb30BAaTh NMPU3HAKH IEIUMOCTH
uensix yncen, HOJl 1 HOK HaTypanbHbIX 4nceln ISl pelieHus 3a1a4, NIPUMEHSITh
anroput™m EBkinna;

CBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOJAYJNIO, 3alHChIBATh
HATypaJIbHbIC YMCIIA B PA3JIMYHBIX TO3ULIUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOO/IHO OMEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHUCEN, MPEACTABIATh KOMIUIEKCHBIE YHUCIIA B anreOpandeckoil u
TPUTOHOMETPUYECKOH (opMe, BHIOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300pakaTh HA KOOPAUHATHOM MIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:
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CBOOOJIHO OMEPHUPOBATH TMOHATHUSIMU: HUPpALMOHATBHBIE, TMOKa3aTelIbHbIE W
jgorapu(MUYECKUe HEpPABEHCTBA, HAXOJIUTh UX PEIICHUS C  MOMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYILIECTBIISITh OTOOp KOpPHEH TMpU PEIICHUU TPUTOHOMETPUUECKOTO
ypaBHEHUS,

CBOOOJIHO OIEpPUPOBATH TMOHATHUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXoauMble  (OpMysbl IS pEUICHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMHU: CUCTEMa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYMHOCTEW PalMOHAIbHBIX, UPPALUOHAIBHBIX, MTOKA3ATEIbHBIX U
Jorapu(MUYECKUX YpaBHEHUM U HEPABEHCTB;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MoKa3aTeabHEbIC,
jgorapumMudeckue W TPUTOHOMETPUYECKHE ypaBHEHHUS] U  HEPaBEHCTBA,
cojepKalye MOAyJU U apaMeTphl;

MPUMEHATH rpaduuecKrue METOIbI JIJIsl PEIICHHUS YPAaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 C apaMeTpaMu;

MOJCIMPOBATh pealibHbIe CHUTyalldud Ha S3bIKE alreOphl, COCTABIATH
BBIPAXKCHMS, YpPaBHEHUsI, HEPABEHCTBA W MX CHCTEMBI II0 YCJIOBHIO 3aJayH,
UCCJIEZIOBAaTh IIOCTPOCHHBIE MOJIEIM C HKCIOJB30BAaHMEM alllapara aiareOpsl,
WHTEPIPETUPOBATH MOJTYUCHHBIN PE3yIbTaT.

DOyHKUNH U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIIMKA (YHKIIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICIOBAaHUS U CBOMCTB KOMIIO3UIIUU JIBYX (DYHKITUIA;

CTPOUTHh TEOMETpHYECKHEe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEpPUPOBATh TOHATUAMH: TpadUKA TPUTOHOMETPHUUECCKUX
dyHKIM;

IPUMEHATh (QYHKIHUHM I MOJCIHMPOBAHUS M HCCICIOBAHUS pPEATbHBIX
IIPOILIECCOB.

Hauaja MmaTemMmaTH4ecKOro aHaJim3a:

WCITOJIH30BaTh MPOU3BOJIHYIO JIJI UCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
Y DKCTPEMYMBI;

HAXOJINTh HanOOJIbIIICE ¥ HAMMEHBIIIEe 3HAYCHUS (PYHKIIMM HEMPEPHIBHOW Ha
OTPE3KE;

YCMOJIb30BAaTh IPOW3BOJHYIO IS HAXOXKJICHUS HAWIYUIIEro PEIICHUS B
NPUKIAJHBIX, B TOM 4YHUCIE€ COIMAIBHO-DKOHOMUYECKHX, 3ajadax, s
OmpeAeeHUs] CKOPOCTHM W YCKOPEHHs TMpoliecca, 3aJaHHOro (OpMyJoN WIH
rpaguKoMm;
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CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEpPBOOOpaA3HAs, ONpPENEIEHHBIH
MHTErpaj, HaXOAUTh IEpBOOOpA3HbIE JIIEMEHTAPHBIX (DYHKUHMH M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HaXOJUTh TUIOLIAIH IIOCKUX (QUTYP U OOBEMBI TEJl C TOMOUIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MAaTEMAaTHYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIaTbHBIX YpaBHEHUN;

pemaTe NpUKIaJHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMUA MaTEMaTHUECKOTO aHAJIN3A.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NPOrpaMMmblI Bcero Kontponbupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
MHOK€eCTBO AENCTBUTEIBHBIX YHACEIL.
| MHorounensl. PanimoHaneHbele ypaBHEHHUS U 4 |
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
YpaBHEHUU
) Oyuknuuu u rpaduku. CreneHHas QyHKIUS C 12 1
L[eIBIM TTOKa3aTeNIeM
3 Apudmerndecknii KOpeHb N-0if CTEIICHHU. 15 |
WppanmonanbHble ypaBHEHHS
4 [TokazarenbHas pynkuus. [lokasarenpHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckas GyHKIIHS. 18 1
Jlorapudmuueckre ypaBHEHUS
6 TpuronomeTrpuyeckue BIpAXKECHUS U ” 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U IPOTPECCUH 10 1
HenpepsiBuble pynkuuu. [IponsBoanas 20 1
9 [ToBTOpeHnue, 06001IeHNE, CCTeMaTH3aIlUs 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPorpamMmbl Bcero Kontponbubie | Ipaxtireckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
| Uccnenoanue GyHKINMA ¢ TOMOIIBIO 2 |
MIPOU3BOIHOM
2 [TepBooOpasnast u UHTETpaAT 12 1
3 I'paduku TpuroHoMeTpruecKux QYyHKITHIA. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanbpHble, MokazaTreabHble U 24 1
Jorapu(pmMuUecKre HepaBeHCTBa
KommiekcHble uncna 10 1
HarypanbHbie 1 1ienbie yncna 10 1
Cucrembl palMoHaIbHBIX, UPPAUOHATBHBIX
7 MOKa3aTeIbHBIX U JOTraprU(PMUYECKUX 12 1
ypaBHEHUU
8 3agauu ¢ mapaMeTpaMmu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CCTeMaTH3alUs 16 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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