


INOACHUTEJIBHAS 3AIINCKA

VYueOHblii Kypc «Anredpa M Hayajla MaTEMaTHMUYECKOTO aHAlIM3a» SIBISETCS OJHUM U3
HanOoJsiee 3HAUYMMBIX B IPOrpaMMe CpeaHero oomero ooOpa3oBaHHUs, MOCKOJBKY, C OJIHOU
CTOPOHBI, OH OOecHne4YrBaeT WHCTPYMEHTAIbHYIO 0a3y [Uisi HM3y4YeHHs BCEX ECTECTBEHHO-
HAYYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (GOPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIUICHUE
oOydaromuxcsi Ha YpPOBHE, HEOOXOJMMOM Ui OCBOCHMSI HH(POPMATHKH, OOIIECTBO3HAHUSA,
UCTOPUU, CIIOBECHOCTH U JPYrHX JUCIHMIUIMH. B pamMkax maHHOTO ydYeOHOro Kypca
oOyyaroluecss OBJIAQJICBAIOT YHUBEPCAIBbHBIM  SI3BIKOM COBPEMEHHOM HayKu, KOTOpas
dbopMyIpyeT CBOM JOCTHKEHUS B MaTeMaTudeckoit popme.

Y4eOHbIii Kypc aireOpbl U Hadall MATEMATHYECKOTO aHAllM3a 3aKJIa/IbIBACT OCHOBY IS
YCHEIIHOTO OBJIAJICHUS] 3aKOHaMU (PHU3UKU, XUMHH, OWOJIOTMH, TOHHUMAaHHUS OCHOBHBIX
TEHACHIIMA Pa3BUTHS DKOHOMUKH M OOIICCTBEHHOW J>XU3HHU, IMO3BOJISICT OPUCHTHPOBATHCS B
COBPEMEHHBIX HU(POBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO MCIIOJIb30BaTh WX IS
JTAIBHEWIET0 o00pa3oBaHWs W B IIOBCEJIHECBHON JKM3HM. B TO jke BpeMsl OBJIaJeHUE
a0CTPaKTHBIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSMHU aireOpbl 1 MaTeMaTHYECKOrO aHaIHu3a
pa3BUBAaE€T YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTUHHOCTB, JOKa3bIBaTh
YTBEPKACHHS C MOMOIIBI0 UHIYKIIMH U PacCy AaTh NeAYKTUBHO, UCIOJIb30BaTh 000OIICHNE U
KOHKPETHU3aIM0, a0CTparupoBaHUE M AHAJIOTHIO, (POPMUPYET KPEATMBHOE U KPUTHUUYECKOE
MBIIIUICHHE.

B xonme m3ydenuss yueOHOro kypca «AnreOpa W Hayaja MaTEMaTHYECKOrO aHAIM3a»
oOydaromiyecs MOJy4YaloT HOBBIM OMNBIT PEIICHUS MPUKIATHBIX 3a7ad, CaMOCTOSTENLHOTO
MOCTPOCHUST MAaTEMaTHYCCKMX MOJICICH PEAJIbHBIX CUTYallWid, WHTEPIPETANNHA IOJyICHHBIX
pelleHni, 3HAKOMSITCS C MPUMEepaMU MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMATHUECKUMU OTKPBITHUSMHU B UX aBTOPAMH.

VY4eOHblii Kypc oO0naiaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTEHIIMAJIOM, KOTOPBIH
peanusyercs Kak uyepe3 ydeOHbIM Marepual, CIocoOCTBYOLIMN (OPMHUPOBAHUIO HAYYHOIO
MHUPOBO33pEHHUS, Tak U yepe3 cHnenupuky y4eOHOM  JesITenbHOCTH, Tpedyromen
MPOJO/DKUTEILHOM  KOHIICHTPAIlMd  BHUMAHHS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH |
OTBETCTBEHHOCTH 3a MOJTY4YCHHBIN pe3yibTar.

B ocHoBe meTtonukm oOyueHus anreOpe W HadajaM MaTEMaTHYECKOTO aHaIM3a JICKUT
JEeSTEIIbHOCTHBIA IPUHIIUI O0yYeHUSI.

B cTpykType yueOHoro Kypca « Anrebpa v Hadajga MaTeMaTU4eCKOTO aHAIN3a» BBIJCICHBI
CIEeyIOIINE COJEpKaTENbHO-METOAUYeCKHe JTHUHUM: «Yucna u BbrUUcIeHUS», «DyHKIUH U
rpadukn», «YpaBHEHUs U HEpaBEHCTBa», «Havama maTremaTuiyeckoro ananusa», « MHOXeCTBa U
Joruka». Bce OCHOBHBIE cOAepKAaTeIbHO-METOAWYECKUE JMHUM H3Y4YaroTCS Ha MPOTSHKEHUU
JBYX JIeT oOy4eHHUs Ha ypOBHE CpeHEro oouiero oOpa3oBaHMs, €CTECTBEHHO JOMOJHSASA APYT
JIpyra U TOCTETNIEHHO HACHIIIASCh HOBBIMH TeMaMu M pazaenamu. JlaHHBIH y4eOHBIH Kypc
SBJISICTCSI WHTETPATHBHBIM, TIOCKOJIbBKY OOBEOWHSET B ceOe colepkaHue HECKOJIBKUX
MaTeMaTHYECKUX JUCUHUIUINH, TAaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYeCKU aHasu3,
TEOpHsi MHOXKECTB, MareMarhueckas Jiormka u apyrue. [lo mepe Toro kak oOydwaromruecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKHMM MaTeMAaTUYECKHMM alllapatoM, y HUX TMOCIeI0BaTeIbHO
dbopMHUpyeTCs W COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTEMaTHYECKYI0 MOJENb pealbHON
CUTyallud, MPUMEHATh 3HAHUS, MOJTYYCHHBIE MPU U3YYEHHUU Y4eOHOTro Kypca, A PelieHUs
CaMOCTOSITENIbHO CHOPMYITUPOBAHHOM MaTEeMaTUYeCKOW 3ajadd, a 3aTeM HWHTEPIpPEeTHpPOBATH
CBOM OTBET.

ConepkarenpHO-MeTOMMUECKass  JuHUS  «Yucna W BBIYMCICHHS» — 3aBeplIaeT
(dbopMUpOBaHNE HABBIKOB HCIIOIB30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOEe OBLJIO HAyaTO Ha
YpPOBHE OCHOBHOTO 001iero oOpaszoBanmsi. Ha ypoBHe cpeanero oOrmero oOpazoBanusi 0coboe
BHUMaHUeE yaenseTcs (GOpMUpPOBAHUIO HABBIKOB PallMOHAIBHBIX BBIYMCICHUH, BKIIIOYAIONIUX B
ce0sl UCIONBb30BaHNE PA3TUYHBIX (OPM 3aIUCH YHCIa, YMEHHE AeNaTh MPUKUIKY, BBHIIOIHAThH



NpUOIMKEHHBIE BBIYMCIIEHUS, OLIEHUBATh YUCIIOBBIC BBIpAKEHUs, pab0TaTh ¢ MaTEMAaTHYECKUMU
KOHCTaHTaMM. 3HAKOMBIE OOYYaIOUIMMCS MHOXECTBAa HATYPaJbHBIX, LENBIX, PAllMOHAIBHBIX U
JEHCTBUTEIIBHBIX YUCEN JONOJHAIOTCA MHOXECTBOM KOMIUIEKCHBIX YHcel. B kaxnom m3 3Tux
MHOECTB PaCCMaTpPUBAIOTCSl CBOMCTBEHHBIE €My CHEIM(PUUECKUE 3a1a4H U ONIEPAIUH: JICTICHUE
HAlleJI0, ONEpUPOBAaHME OCTaTKaMM Ha MHOXECTBE IIeJBIX 4YHCel, Oco0ble CBOICTBa
paLMOHATIBHBIX U UPPALMOHAIBHBIX YHCEN, apu(METHUECKUE ONepalny, a TaKKe H3BJICUCHHE
KOPHS  HATypaJbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX 4Mceld.  bmaronmaps
[IOCJIEZI0BATEIbHOMY  PAacIIMPEHUIO Kpyra HCHOJb3YyEMbIX YHMCEI U 3HAKOMCTBY C
BO3MOXHOCTSIMM UX IPUMEHEHUS JJIs PELICHUs PA3InYHbIX 3aa4 (JOpMUPYETCs IPEJCTaBICHNE
0 €IMHCTBE MaTeMaTUKH KaK HAyKH U €€ POJIM B IOCTPOEHUM MOJEIIEH peabHOI0 MUpPa, LIMPOKO
UCTIOJB3YIOTCS 0000IEHNE U KOHKPETH3aLHsL.

Jluaus «YpaBHEHUS M HEPAaBEHCTBAa» pealln3yeTcs Ha MPOTSHKEHUU BCero oOydeHHs Ha
YpOBHE cpegHero ooOuiero oOpa3oBaHus, IOCKOJIbKY B KaxaoM pasnene IIporpammsl
IPEeyCMOTPEHO PEILIEHUE COOTBETCTBYIOIINX 3agau. B pesynbraTe oOyuaromuecs OBaeBarOT
pa3IMYHBIMM  METOJAMM PEUICHMsS] PpPalUOHAIBHBIX, HWPPALUOHAIBHBIX, IOKA3aTEIIbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUYECKHX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXKe 3ajad,
colepkamux napaMerpsl. llomyueHHble yMEHHsS HIMPOKO MCIONB3YHOTCS HPU HCCIENOBAHUU
(GyHKIMI ¢ TOMOIIbIO IPOU3BOJHOMN, IPU PELIEHUN NPUKIIAJHBIX 3a/1a4 U 33a]]a4 Ha HaXOXKICHHE
HauOOJIBIIMX U HAUMEHbIINX 3HaueHUHM (yHKkuMu. [laHHas copeprkaTesbHas IMHUS BKIIOYAET B
ceOs1 Tarke (GOpPMHpPOBAHWE YMEHHUH BBINOIHATH Pacu€Thl MO Qopmynam, Mpeodpa3zoBaHuUs
palMOHAaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAK)KE BBIPAXKCHUH,
colepKalmmx creneHn u Jorapudmel. braromapst m3ydeHHro anreOpamyecKoro marepuana
OPOMCXOOUT JalbHEHIee pPa3BUTHE AITOPUTMUYECKOIO UM aOCTPAaKTHOTO  MBIIIJICHUS
oOyuaromuxcs, GOPMHPYIOTCS HABBIKU JEAYKTUBHBIX PACCYKIACHUH, pabOThI ¢ CHMBOJIEHBIMU
dbopmaMu, TpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3 GeKTUBHBIE HHCTPYMEHTHI JJISl PEIICHHS PAKTHYECKUX M €CTECTBEHHO-
HaAy4HBIX 3aJ]a4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopnepxarenbHo-MeToanyeckas auHUS «DyHKIMU U rpaduKu» TECHO NepervieTaeTcs ¢
JPYTUMH  JHUHHUSMH  y4eOHOTO  Kypca, IIOCKOJIbKY B  KakOM-TO  CMbICIE  3aJaér
MOCIIEI0BATEbHOCT, ~ M3YyYEHHs  MaTepuana. V3yueHue  CTENeHHOM, IOKa3aTelbHOMH,
JOrapu(pMHUECKON M TPUTOHOMETPUUYECKUX (DYHKIMH, UX CBOMCTB M Tpa(MKOB, HUCIIOJIb30BaHHE
GyHKIUI Uid pemieHust 3ajad U3 JpYruX y4eOHBIX IMPEJIMETOB U peajbHOW JKU3HHM TECHO
CBS3aHO KaK C MaTeMaTHYECKUM aHAJIM30M, TaK U C PEIIEHUEM ypaBHEHMM M HepaBeHCTB. [Ipu
3TOM OOJbIIIOE BHHUMaHUE yleiseTcss (OPMUPOBAHUIO YMEHHUS BbIpaxarb (QopmyjamMu
3aBHCUMOCTH MEXAY Pa3IUYHbIMU BEIMYMHAMH, UCCIEI0BATh MOJyUYeHHbIE (DYHKIMH, CTPOUTH
ux rpaduku. Marepuan STOH coiepKaTelbHON JIMHMM HalleJIeH Ha pa3BUTHE YMEHUH U
HaBBIKOB, MO3BOJISIOMIMX BBIPaKaTh 3aBUCUMOCTH MEXIY BEJIMUYMHAMM B Pa3IMYHON (opme:
AHAINTUYECKOH, Tpaduueckod U ciaoBecHOH. Ero wu3yueHue crnocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUS, CIIOCOOHOCTM K  OOOOIIEHHI0 W KOHKPETH3alHH,
MCIIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas nnHusA «Havyana mMaTeMaTnueckoro aHajan3a» IMO3BOJISIET CYLIECTBEHHO
pacIupUTh KPyr Kak MaTeMaTH4eCKUX, TaK M MPUKIAJAHBIX 33/1a4, JOCTYIHBIX 00yYaromuMcs,
TaK KaK y HHUX IOSIBJISETCS BO3MOXXHOCTbh CTPOUTH I'paMKU CIOXKHBIX (PYHKIMH, OnpeaensiTh ux
HauOOJIbIIME U HAaUMEHbIINE 3HAYEHUS, BBIYUCIATD IJIoM@Aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM M YCKOpPEeHMsI mpoueccoB. JlaHHas coaeprkaTellbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKUX MoOJieJel pealbHbIX CHUTyalud, IO3BOJISET
HaxXOAWTh HAWIydlllee pPEUICHHE B NPUKIATHBIX, B TOM YHCIE COLUAIbHO-D)KOHOMUYECKHUX,
3ajjayax. 3HAKOMCTBO C OCHOBaMH MAaTE€MaTH4YECKOI0 aHajlu3a CIOCOOCTBYET pa3BUTHUIO
abcTpakTHOrO, (OPMABHO-IOTMYECKOTO U KPEaTUBHOTO MBIIIICHUS, ()OPMUPOBAHUIO YMEHHM
pacro3HaBaTh NPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U uckyccTBe. OOy4aromuecs



Y3HAIOT O BBIJAIOIIMXCA PE3YyJIbTATAX, IOJYUYEHHBIX B XOJE Pa3BUTUS MAaTEMAaTUKH KaK HAyKH, U
00 UX aBTOpax.

CopgepxarenpHO-MeTOAUYECKAsE JMHUA «MHOXeCTBa W JIOTMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUM MHOXECTB M MaTeMaTHYECKOW JIOTUKU. TeopeTHKO-MHOKECTBEHHBIE
MPEJICTaBICHNS] TPOHU3BIBAIOT BECh KypC HIKOJBHOM MaTeMaTUKH W MpeliaraloT Haubolee
YHHUBEPCAIbHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3/ieibl MaTeMaTUKU U €€ MPUIIOKEHUH, OHU
CBSI3bIBAIOT Pa3HbIE MATEMATUUECKUE NUCLUIUIMHBI U UX IPUIIOKEHUS B equHoe 1enoe. [loatomy
BOXHO JIaThb BO3MOXHOCTH OOy4YalolIeMycCsi MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHON MaTeMaTUKH M HCIIOJIb30BATh €ro JJIsl BBIPAXKEHUsI CBOMX MbIcied. [pyrum
BaXHBIM IIPU3HAKOM MaTE€MaTHKU KaK HayKu CJeAyeT NPU3HATHh CBOMCTBEHHYIO €1 CTPOrocTh
00OCHOBaHMN ¥ CJIeIOBaHHE ONpeAeNEHHBIM IpaBUJaM IOCTPOCHMS JOKa3aTeNbCTB.
3HAKOMCTBO C 3JIEMEHTaMM MAaTEMaTH4EeCKOW JIOTMKU CIOCOOCTBYET PA3BUTHIO JIOTMUECKOIO
MBILUICHHUS] 00Y4YarOUIXCs, MO3BOJISIET UM CTPOUTH CBOU PACCYXJACHHS HAa OCHOBE JIOTHYECKHX
npaBui, GOPMHUPYET HABBIKA KPUTUYECKOTO MBIIIJICHHS.

B yuebHom kypce «Anrebpa W Hayalla MaTeMaTUYECKOTO AaHAJIM3a» MPUCYTCTBYIOT
OCHOBbl ~ MaT€MaTH4YeCKOro  MOJEIUPOBAaHUSA, KOTOpbIE  IMPU3BaHbl  CIOCOOCTBOBATh
(GOpMUPOBAHNIO HABBIKOB IOCTPOCHHS MOJENIEH pEealbHBIX CUTYyallMi, HCCIENOBaHUS 3THUX
MoOJieJIe C TOMOIIBI0 ammnapara aiareOpsl M MaTEeMaTHYeCKOro aHaliu3a, HWHTEpHpeTaluu
MOJIyYEHHBIX pe3yJbTaToB. Takue 3aqaHus BIUIETEHbl B KXl W3 PA3[EIOB MHPOrPAMMBIL,
IIOCKOJIbKY BECh MaTepuaji y4eOHOro Kypca LIIMPOKO MCHOJb3YETCs ISl PELIECHUs MPUKIAIHBIX
3amau. [lpu pemeHnn peanbHBIX MPAKTHYECKUX 3a4ad  oOydarommecs pa3BUBAIOT
HaOJII0/1aTEIbHOCTh, YMEHHUE HAXOJIWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThbCs, HCIOJIb30BaTh
aHAJIOTHUI0, 0000IIaTh M KOHKPETH3UPOBaTh Mpobiemy. JledarenbHocTh MO (hopMHpPOBAHHIO
HABBIKOB PEILIEHUs MPUKIAIHBIX 33]1a4 OPraHU3yeTCsl B MIPOLIECCE U3YUYEHHS BCEX TEM y4eOHOTo
Kypca «Anrebpa v Hayalla MaTeMaTHYECKOTO aHalIu3ay.

Ha u3yuenue yue6HOro Kypca «Anredpa u Hauajga MaTeMaTUYECKOr0 aHaJIN3a» OTBOJAUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uyaca B Henemwo), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Yuciia ¥ BBIYMCICHUSA

Panyonanenele uncia. OOBIKHOBEHHbIE U JECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuonuieckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB I peIleHUs MPUKIIAJAHBIX 33a1a4 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JleiicTBuTenbHbIe YKcna. PalmoHanbHBICE M WppallMOHAIBHBIC YHcla. ApuMeTHuecKue
ornepauuu ¢ JCHCTBUTEIBHBIMHU 4YMCIaMH. MOAyb IOEHCTBUTEIBHOIO YMCIAa U €r0 CBOMCTBA.
[TpuOn>kE€HHbIE BBIYMCIECHUSA, IIpaBWJIa OKPYIJIEHUS, NPUKHIKA M OLEHKa pe3ysbTara
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasateneMm. bunom Heiotona. Mcnonp3oBanue moaxosimei popmbl
3alACU ACUCTBUTEIBHBIX YUCEI Ul PEIICHUS IPAKTUYECKUX 3aa4 U IPEICTABICHUS JaHHbIX.

ApudpmeTnueckuili KOpeHb HaTypajJbHOW CTENIEHH U €r0 CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM II0OKa3aTeleM M €€ CBOMCTBA, CTENEHb C JECHCTBUTEIbHBIM
IIOKAa3aTeNIEM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHbIC 1 HATypaTbHBIC JIOTAPUPMBL.

CuHyC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHMCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHUCIOBOIO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YypaBHEHUS.
PaBHOCWIIBHBIE YpaBHEHMsI U ypaBHEHUsA-CIIeACTBUA. HepaBeHCTBO, pellleHHEe HEPABEHCTBA.

OcCHOBHBIE METO/IbI PELICHUSI LENbIX U IPOOHO-pAllMOHATIbHBIX YPABHEHUNM U HEPaBEHCTB.
MHorounessl OT OJHOM IEpeMEHHOH. JleneHue MHOrodjleHa Ha MHOTOWIEH C OCTAaTKOM.
Teopema be3y. Muorousnensl ¢ riensivMu kodddummrentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COIEPIKAIINX CTEIICHU U KOPHH.

UppanmonansHple  ypaBHeHUs. OCHOBHBIE METOJbl  PELIEHUS  HUPPALUOHAIBHBIX
YPaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/Ibl PEIICHHUS [T0OKA3aTEIbHBIX YPABHEHUH.

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIHICHHUS JIOTApUPMUUYECKUX
YPaBHEHUM.

OcHoBHble TpHUroHOoMeTpuueckue (opmynsl. [IpeobOpa3oBaHne TPUTOHOMETPUUECKHUX
BBIpaXECHUI. Pelenne TpuroHoMeTpu4ecKnX ypaBHEHU M.

Pemienne cucrem NHMHEMHBIX ypaBHEHWH. Marpuia CUCTEMBI JIMHEMHBIX YpPaBHEHHUM.
Onpenenurens MaTpuipl 2X2, €ro Te€OMETPUYECKHH CMBICI M CBOMCTBA, BBIYMCIIEHUE €T0
3HaueHUsl, IPUMEHEHHUE OIPENEIUTENs IS PelIeHUs] CUCTEMbI JIMHEWHBIX YpaBHeHUH. Pemienne
IIPUKIIAIHBIX 3a7a4 ¢ IOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHEeHUN. MccinenoBanne nocTpoeHHON
MOJIEH C MTOMOUIBIO0 MAaTPHUIL U ONIpeAETUTENEH.

ITocTpoeHne MaTeEMaTHUECKUX MOJENIEH PEaJbHOM CUTyallUH C IOMOIIBIO YpaBHEHWM U
HepaBeHCTB. [IprMeHeHHne ypaBHEHUN M HEPAaBEHCTB K PEIIEHUI0 MaTeMaTHMYeCKHUX 3adad M
3a[a4 U3 Pa3NUYHbIX 00JacTel HAyKU U pealbHOU JKHU3HU.

DyHKIUHN U TPadUKH

OyHKIMs, crnocodbl 3anaHus (QyHKkuuu. B3aummuHo oOpatble (yHkiuu. Kommosuiums
byuxuii. ['padux pyHkumnn. DnemeHTapHble Mpeodpa3oBanus rpadukoB QyHKINHI.

Ob6nacTtp omnpeneneHuss 1 MHOXKecTBO 3HaueHu ¢pynkuuu. Hymu ¢ynkumu. [IpomexyTku
3HAKOMOCTOsAHCTBA. YETHble U Heu€THble (QyHKuuu. [lepuogmueckue ¢yHkiuu. [IpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcUMyMbl 1 MUHUMYMBbI (pyHKIuH. Hanbomnbinee 1 HauMeHbIlee
3HaYeHUs PYHKIMH Ha IPOMEXKYTKE.



Jluneiinas, kBagpaTH4Has U ApOOHO-TMHEWHAs GYyHKIIUHA. DJIEMEHTapHOE UCCIEI0OBaHUE U
MOCTPOCHHE UX TPAPHUKOB.

CreneHHas (yHKIMS C HaTypaJbHbIM M Li€JbIM Ioka3areneM. EE cBolicTBa M rpaduxk.
CpoiictBa 1 rpaduk KOpHA N-Oi cTerneHW Kak (QyHKIUH OOpaTHOM CTENEeHH C HaTypalbHBIM
IIOKA3aTeJIEM.

[Toka3zarenbHas U Jorapudmuueckas QyHKIUH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKLUUH JUIsl pelICHUs ypPaBHEHUH.

TpuroHomerpudeckas OKpPYKHOCTb, OIPEAEICHUE TPUTOHOMETPHUECKUX (PYHKLIUH
YHCJIOBOI'O apryMEHTA.

QOyHKUIMOHATBHBIE 3aBUCHMOCTH B pEaJIbHBIX IpoIleccax U ABICHUsIX. I'paduku pearbHbIX
3aBUCUMOCTEM.

Havyana maTeMaTH4ecKOro aHajmu3a

[TocnenoBarenbHOCTH, CLIOCOOBI 3a/1aHUs NOCIEI0BAaTENbHOCTEH. MeTol MaTeMaTH4ecKoi
UHAYKIMU. MOHOTOHHBIE M OIPaHUYEHHBIE IOCIEA0BATENbHOCTU. McTopus BO3HUKHOBEHUS
MaTEeMaTHYeCKOro aHaJIM3a Kak aHaJln3a 0ECKOHEYHO MaJIbIX.

Apudpmernueckass U reoMmerpuueckas — nporpeccuu.  beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOILIEH IeOMETPHUUECKOW HPOrpeccuu.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dopMyna CIOXKHBIX MPOLIEHTOB.
Hcnonp30BaHne IPOrPECCUU IS PELICHMs] pEaJIbHBIX 3a]1a4 IPUKJIAJHOIO XapaKTepa.

HenpepeiBable ¢yHKOMM W uX CcBoWcTBAa. TOYkHM paspbiBa. ACHMITOTHI TpaduKoOB
¢yukuuii. CBoiicTBa (DyHKIMI HENpPEpbIBHBIX HAa OTpe3ke. MeToa MHTEpBajOB Ul peIleHUs
HepaBeHCTB. [IpruMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKIUHN ISl pEIICHUS 3a/1a4.

[TepBas u BTOpas npousBoaHble pyHKIUN. OnpenesneHue, reoMeTpuueckuil u Gu3n4ecKuit
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTelIbHOH K rpaduKy QyHKINH.

[TpousBosHbIe 35eMeHTapHbIX QyHKUUH. [Ipou3BoaHas cyMMBbl, IPOU3BEICHUS, YACTHOTO
Y KOMIO3ULIMU (QyHKLUH.

MmuoxecTBa H JIOTHKA

MHOXeCTBO, Oomepaluy HajJ MHOXKECTBAMU M UX CBOMCTBa. /[narpammer Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOKECTBEHHOIO ammnapara Juls ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUU 3a]1a4 U3 IPYTUX YU€OHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTH4YeCKOro  OOBEKTa,  CIEICTBHE,
JI0Ka3aTeNIbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KUIIACC

Yuciia ¥ BbIYHMCICHUSA

Hatypanbnuble un nenble uucna. [IpumeHeHHE NPU3HAKOB [EIMMOCTH LEIBIX YHUCEI,
HauOonbui obmui nenurens (nanee — HOJl) u Haumensiiee obiee kpatHoe (nanee — HOK),
OCTaTKOB 10 MOAYJIIO, alropuT™Ma EBKiMa 175 peleHus 3a4ad B LENIbIX YUCciax.

KommiekcHbsle uymcna. AnreOpandeckas W TpUrOHOMeTpuueckas (opmbl 3amucu
KOMIIJIEKCHOTO 4Hcia. Apru(MeTHYecKrue onepalnnun ¢ KOMIUIEKCHBIMU duciamu. M3o0paxenue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM MtockocTh. Popmyia Myaspa. KopHu N-oii cTenenu u3
KOMIUIEKCHOTO uucna. [IpuMeHeHMe KOMIUIEKCHBIX 4YHCEN Ul pelleHus (U3NYeCKHX U
T€OMETPUYECKHX 3a/1a4.

YpaBHeHHUs M HEPABEHCTBA

CucremMa U COBOKYITHOCTh YPaBHEHUN U HEPABEHCTB. PaBHOCHIIbHBIE CHCTEMBI U CHCTEMBI-
CIIEeCTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUYECKUX YPaBHEHHH C MOMOIIBIO TPUTOHOMETPUUECKON
OKpPYXXHOCTH. Pelienne TpuroHoMeTpu4ecKkiux HEPaBEHCTB.

OcCHOBHBIE METO/IbI PELLIEHNUs TOKA3aTENbHbBIX U JIOrapu(MUYECKUX HEPABEHCTB.

OcCHOBHBIE METO/IBI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.



OcHOBHBIE ~ METOABI  PEIIEHUS CUCTEM W COBOKYIIHOCTEM  pallMOHAJbHBIX,
UppaIMOHATBHBIX, TOKA3aTEIbHbIX U JIOTapU(PMUUECKUX YPABHECHHH.

VYpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

[IpumeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MaTeMaTHMYECKHUX 3ajad U
3ajjad U3 pa3MyHbIX 00JacTell HayKM M pEIbHOM JKU3HU, HMHTEPIpeTalus HOJy4YEHHbIX
pe3yIbTaTOB.

DOyHKIUM U rpapuKu

I'padux xommnozuuuu Qynkuuit. ['eomerpuueckue oOpas3sl ypaBHEHUH M HEpaBEHCTB Ha
KOOpPJAMHATHOM INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaUKH.

I'paguueckue MeTonbl pelLIeHUs YypaBHEHHMM M HepaBeHCTB. ['paduueckue MeTombl
peleHus 3a1a4 ¢ IapaMeTpamH.

Hcnonb3oBanue rpapukoB (QyHKUMH IJI HCCIEAOBaHMs IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpPBIE BO3HUKAIOT NP PEIICHUH 3a]1a4 U3 APYTUX Y4eOHBIX MPEIMETOB U pPeallbHON KHU3HH.

Havaja maTeMaTH4eCKOro aHaJIu3a

[TpumeHeHre NPOU3BOIHOM K MCCIEN0BAaHUIO (PYHKIMII HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxosxnenne HauOobIIero 1 HAMMEHbLIEro 3HaYeHN I HeNTPePhIBHOM (PyHKIIMM Ha OTpe3Ke.

[IpuMeHeHrEe NPOU3BOMHOM Il HAXOXACHHUS HAWIY4IIero PpEHIeHHUs B IPHUKIAIHBIX
3ajjayax, A OHpEIeNICHHs CKOPOCTH M YCKOpPEHHs Ipolecca, 3aJaHHOro (opmyJsiol wuiu
rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO IHepBOOOpa3HbIX. [lepBooOpa3Hble 31€MEHTapHBIX
¢yuxuuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

HNurerpan. ['eomeTpuyecknil CMbICII MHTErpasia. BeiunciaeHue onpenenéHHoro naTerpaina
no ¢popmyne Hetorona-Jleiibauma.

[IpumeHeHne uHTErpanga JUis HaxOXKJIEHHs IUIowmanedl miockux ¢uryp u o0bEMOB
FE€OMETPUUYECKUX TEII.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOJIEIMPOBaHNE
peanbHBIX IIPOLIECCOB c ITOMOIIIBIO g depeHInaIbHbIX YpaBHEHUH.



IIJTAHUPYEMBIE PE3YJIbTATbI OCBOEHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpamaaHCKOro BOCIMTAHMS:

Cc(hOPMUPOBAHHOCTh TPAKIAHCKOW TMO3MIIMK  OOyYarOIIerocss KaKk AaKTHUBHOTO |
OTBETCTBEHHOI'0 WJIEHa POCCHUHCKOro O0OIleCcTBa, MPEICTABIEHHE O MAaTEMaTUYECKHX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SIBJICHHH, NIPOLEAYyp TPaXKAaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), YMEHHE B3aWMOJCHWCTBOBATH C COIHMAIBLHBIMA WHCTHTYTaMHU B
COOTBETCTBUH C MX (PYHKIIUSAMH U Ha3HAYCHHEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPakTIaHCKON MICHTUYHOCTH, YBAXEHHUS K MPOILJIOMY U
HACTOAILIEMY POCCHUIMCKOM MaTeéMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKECHHSIM POCCUUCKUX
MaTEMaTHKOB M POCCUHCKOW MAaTeMaTHYeCKOW IIKOJbI, MCIIOJIb30BAHUE JTHUX JIOCTHIXKEHUU B
JIpYTrUX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHUKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, 3TUUECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTHKEHUI HAyKd W ACSITENbHOCTbIO YYEHOrO, OCO3HAHWE JIMYHOTO BKJIaJla B MOCTPOCHUE
YCTOWYMBOTO Oy IyIIETO;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE  OTHOLIEHHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pEHIeHWH, pacCyXIeHUH, BOCIHPUHUMUYUBOCTh K
MaTEeMaTUYECKUM acleKTaM Pa3InYHbIX BUJIOB UCKYCCTBA,

5) pusuveckoro BOCHUTAHMSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obpa3a >XU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (370pOBOE
NMUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas Gu3anyeckass akTUBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATEIbHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYyJAYy, OCO3HAHUE IIEHHOCTH TPYIOJIOOUS, UHTEPEC K pa3NUuYHbIM cdepam
MpoECCHOHAIBHON ACSITEIIBHOCTH, CBA3aHHBIM C MAaTEMAaTHUKOW W €€ MPUIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymiedt mnpodeccu U pearu30BbIBAaTh COOCTBEHHBIE
JKU3HEHHBIE TUTaHBI, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YeCKOMYy OOpa3OBaHHIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOTM4YECKOT0 BOCTTUTAHUS

c(hOpMUPOBAHHOCTDh  JKOJIOTMUYECKOW KYJIbTYphbl, TOHUMAHWE BIUSHUS COIHUAIBHO-
HSKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSIHUE MPUPOJHONM M COLUAIBHOM Cpelbl, OCO3HAHUE
r100aMbHOTO  XapakTepa  JKOJOTHYECKHMX  MpoOJieM, OpUEHTalMsT Ha  MPUMEHEHHe
MaTeMaTHYECKUX 3HAHUU ISl pelIeHHs 3a7ad B 00JacTH OKpY’KaloIlel Cpelbl, MIIaHuPOBaHUE
MOCTYTIKOB M OIIEHKU WX BO3MOKHBIX TIOCTIEACTBUMN TSI OKPYIKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIECTBEHHOW MPAKTUKH, TOHUMaHHWE MAaTeMaTH4YeCKOW HayKH Kak chepsl
YEJIOBEUECKOW NESATeIbHOCTH, ITANOB €€ Pa3BUTHS U 3HAUYMMOCTHU ISl PA3BUTHS ITUBUIIU3AIINH,
OBJIQJICHHE SI3BIKOM MATEMaTHUKUA U MaTeMaTH4YEeCKON KyJIbTYypOl KaK CPeJCTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBIISTH MPOSKTHYIO U UCCIIEIOBATEIBCKYIO NEATEIbHOCTh WHINBHAYAIBHO U
B IpyIIIIE.



METAINPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHBbIE yUeOHbIe JeiicTBUS

ba3soBble Jlornyeckue a1ecTBUA:

BBISIBJISITH U XapaKTepPU30BaTh CYIIECTBEHHbIE IMPU3HAKM MaTeMaTHYECKUX OOBEKTOB,
NOHATUH, OTHOWICHUHA MEXAYy MOHATHAMH, (OpPMYyIUPOBaTH OMpEACTCHUS  MOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALKMK, OCHOBAHUS MJsi 0000IIeHUs Hu
CPaBHEHMUsI, KpUTEPUU TPOBOAUMOIO aHAJIN3a;

BOCIPUHUMATh, (HOpPMYJIHpPOBaTh U MPEOOpPa3OBBIBATh CYXKIEHUS: YTBEpAUTEIbHBIE WU
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIE U 00IUE, YCIOBHEIC,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M M MPOTHBOpeurs B (akrax,
JAHHBIX, HAONIONEHUSX W  YTBEPXKICHUAX, TMpejiaraTb KPUTEPUU s BBIABICHHA
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHIA;

JIeJIaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEIYKTUBHBIX U HHAYKTHBHBIX
YMO3aKJIFOUEHHH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MIPOBOAMUTH CAMOCTOATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEPKACHUU (MIpsIMbIE U
OT IPOTUBHOIO), BBICTpAaUBaThb ApPryMEHTAIMI0, INPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CY>KICHHSI U BHIBOJIBI;

BbIOMpaTh CHoco® pemieHus Yy4eOHOM 3ajgaud (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pemieHus, BbIOMpaTh Hauboyiee MOAXOMAUIMH C Y4ETOM CaMOCTOSITENLHO BBIJEICHHBIX
KpUTEPUEB).

Ba3oBble uccienoBarebcKkue 1eCTBHA:

UCTIOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATEIbCKII HHCTPYMEHT TO3HAHUS, ()OPMYIHPOBATH
BONPOCHI, (DUKCHPYIOIIME MPOTUBOpPEUYUE, MpPOOIEMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(GbopMHUpPOBATH TMIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3ULIHIO, MHEHUE;

IIPOBOAMTH  CAMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OObEeKTa, SIBJIECHUS, IPOLECCa, BbISIBICHUIO
3aBHCUMOCTEN MeXly 00bEKTaMHt, SIBJICHUSMH, ITPOLIECCAMHU;

CaMOCTOSITENIbHO (POPMYJIMPOBATh 000OIEHUSI U BBIBOJBI IO pe3ysbTaTaM IPOBEIEHHOIO
HaOJI0IeHNUs, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyUYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IeHHI];

IIPOrHO3MPOBATh BO3MOXHOE PAa3BUTHUE MPOLECCaA, a TAKKE BBIIBUIaTh MPEATOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH JePUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETAa Ha BOIPOC U AJIS
pEILeHNUs 3a]a4H;

BbIOMpaTh MH(GOPMALMI0O M3 HCTOYHHMKOB  Ppa3IMYHBIX THUIOB, AaHAJU3UPOBATbH,
CHUCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh HMH(POPMAIUMIO PA3IUYHBIX BUAOB U  (opm
MpeJICTaBICHHUS;

CTPYKTYpUpOBaTh  HMH(pOpMAlMIO, TMPEACTaBIATE €€ B  pa3iMyHbIX  (opmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh MH(OpPMAIMM IO CAMOCTOATENBHO  Cc(HOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIE 1€l CTBUSA

Oo0mmenue:

BOCTIPUHUMATh U (OPMYIUPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBUSIMU U IIENSMH
06HleHI/I$I, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$[ B yCTHBIX U IIMUCBMCHHBIX



TEKCTax, JaBaTh IOSCHEHUS IO XOAY pEUIeHHs 3aJayd, KOMMEHTHUPOBATh IMOJY4YEHHBIN
pe3yibTarT;

B XOJIe OOCYKIEeHMsI 3a/JaBaTh BOIIPOCHI MO CYILIECTBY 00CYXIaeMOil TeMbl, MPOOIEMBI,
perraemMoii 3ajauu, BbHICKA3bIBAaTh WJICH, HAICJICHHBbIC HA MOMCK PEIICHHS, COMOCTAaBJISAThH CBOU
CYXKICHHS C CYXXJIEHUSIMU JPYTHMX YYaCTHHUKOB JMajora, oOHapy»XUBaTh pa3jivyuue U CXOJACTBO
MO3UIUH, B KOPPEKTHOH hopMe GOopMyIIMPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPEJICTaBIISATh Pe3yJbTaThl pPELICHHs 3aJlayM, DKCIEPUMEHTa, HCCIIEeIOBaHUS, MPOEKTa,
CaMOCTOSITENILHO BBIOMpAaTh (QopMaT BBICTYIUICHUS C Yy4€TOM 3aJad TPE3CHTAlUd |
0COOCHHOCTEH ayJUTOPHH.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

Camoopranu3amnus:

COCTaBJIATh IUIAH, aJITOPUTM pEIICHHs 3a/aud, BBIOMpATh CIOCOO pEmIeHHs ¢ y4ETOM
UMEIOLINXCSA PECYypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUK.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:

BJIQJICTh HaBBIKAMH TO3HABATEIBHON pe(ICKCHU KaK OCO3HAHUS COBEPIIAEMbIX JCHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX Ppe3yJabTaToOB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOLECCa U pe3yJibTaTa pelIeHNns MaTeMaTUUeCKOH 3a1auu;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPU PEIICHUM 3aJa4l, BHOCUTh
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, JAHHBIX, HAHJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBHE pe3yJbTaTa eI U YCIOBHUSM, OOBSICHATH MPUYUHBI
JOCTHIKEHHUS] WIM HEIOCTHKCHHSI Ppe3yNbTaToOB JAEATEeIbHOCTH, HAXOAWTh OIIMOKY, /1aBaTh
OLICHKY ITPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEIbHOCTD:

MOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHAUBUAYaJIbHON pabOTHI MpHU
pelieHur y4deOHBIX 3a/Jay, MPUHUMATh IIellb COBMECTHOM JeATeIbHOCTH, TUIAaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeaessiTh BHIBI pabOT, TOrOBApUBATHCS, OOCYXKIaTh
MPOLIECC U PE3YNbTAT PabOThI, 0000IIaTh MHEHUSI HECKOIBKHX JIFOJICH;

y4acTBOBaTh B TPyNMNoOBBIX (popmax paboTel (0OCykIeHUs, OOMEH MHEHHH, «MO3TOBBIE
HITYPMBD» M HHBIE), BBIIOIHATH CBOI YacTh pabOThl U KOOPAMHHPOBATH CBOM JIEHCTBUS C
JPYTUMHU 4YJI€HAMH KOMAaH[Ibl, OIEHUBATh Ka4yeCTBO CBOErO BKJIaJa B OOIIMNA MPOAYKT IO
KpUTEpUIM, CHOPMYJIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

MNPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenuss B 10 kJiacce 0Oyd4aroIIMICS MOJYYUT CIEAYIOLIME MpeaAMETHbIE
pe3yNbTaThl O OTAENbHBIM TeMaM pabouel mporpamMMmbl yueOHOro Kypca «Anredpa M Havaja
MaTEMaTHUYECKOT O aHAJIN3a»:

Yucsa v BbIYUCICHUSA:

CBOOOJTHO OTIEPUPOBATH MOHATUAMU: PAMOHAIBHOE YHCII0, OECKOHEYHas! MePUOUECKast
Ipo0b, MPOIEHTHI, UPPAUOHATIBLHOE YHUCIIO, MHOKECTBA pAIlMOHAJIbHBIX U JEHCTBUTENbHBIX
qKCcell, MOAYJIb I€HCTBUTEIBHOIO YUCIIA;

INPUMEHSTH IpOOH U MPOLEHTHI JAJIs PEIIeHUs IPUKIAIHBIX 3a/1a4 U3 Pa3IMYHBIX OTpaciei
3HAHUU U pEAIbHOM KU3HH;

IPUMEHSTh NPUOIMKEHHBIE BBIYMCIECHUS, MPaBUJIA OKPYTJEHUS, NPUKUAKY U OIEHKY
pe3yJibTaTa BBIUUCIICHUN;



CBOOOJTHO ONEpUpPOBAaTh IOHATUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOIb30BaTh
HOIXOAAIIYI0 (OpMY 3alHCH JACHCTBUTEIBHBIX YMCEN ISl PEIICHHs MPAaKTUYECKHX 3a1ady U
IPECTaBICHUS JAHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()PMETHUECKUN KOPEHb HATYPaJIbHOM CTEIICHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAILHBIM I10Ka3aTelIeM;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMH: JIorapu(M dYHcIa, JECATUYHbIE W HaATypaJbHBIC
JorapudMmebI;

CBOOOJTHO OIEpPHPOBATH MOHATUSMH: CHHYC, KOCHHYC, TAaHT€HC, KOTAHI'€HC YHCIOBOTO
apryMeHTa;

OTIEpPHPOBATH MOHATHIMU: APKCUHYC, APKKOCHHYC M apKTAHTCHC YHCIOBOTO apryMEeHTa.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOJHO  ONEpUPOBATH  MOHATHSAMH:  TOXIECTBO, ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPaBHEHUS U YPaBHEHUS-CIIEICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

OPUMEHSTh Pa3IMYHbIE METOJbl PEUICHUS PALMOHAIBHBIX M JPOOHO-PAIIMOHAIBHBIX
YPaBHEHU, IPUMEHSTh METO/I HHTEPBAJIOB JIJIsl pEILIEHUS] HEPABEHCTB;

CBOOOJTHO ONEPUPOBATh MOHSATHSAMH: MHOTOWICH OT OJHOW IMEPEeMEHHON, MHOTOWIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, INPUMEHATHh [eJIeHMe MHOrowIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopemMy be3y u Teopemy Buera ainst pemienus 3a1ay;

CBOOOJHO ~ONEpUpOBaTh IMOHATHSMU: CUCTEMa JIMHEWHBIX YypaBHEHUH, MaTpula,
OTIpEeNeNIUTEeNb MAaTpUIbl 2 X 2 W €ro TeOMETPUYECKHH CMBICI, HCIOIb30BaTh CBOMCTBA
onpenenurens 2 X 2 JyUisd BHIYUCIECHUS €r0 3HAU€HUs], IPUMEHATh ONpeNesIUTeNN I PEeLIeHUs
CHCTEMBI JMHEWHBIX YpaBHEHHI, MOJEIHUPOBATh pPEAbHBIC CUTYAIlMH C TIOMOIIBIO CHCTEMBI
JUHEWHBIX YpaBHEHWH, UCCIe10BaTh IOCTPOEHHBbIE MOAEIM C IOMOIIBIO MaTpull H
OTIpeNIeNIUTENeH, HHTEPIIPETUPOBATH MOTyYSHHBIH Pe3yIbTarT;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHSAMH JUIs TpeoOpa30BaHus BRIPaKEHUI;

BBIMIOJIHATh ~ MIPEOOpPA30BaHUSI  YHCIOBBIX  BBIPDAKEHHH, COAEP)KAIIMX CTEMEHH C
palMOHATILHBIM ITOKa3aTelNeM;

UCIOJIb30BaTh  CBOWCTBA JIorapuMoB i  IpeoOpa3oBaHUsl  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO  OINEpPHPOBATH  TOHATHSAMHU:  HPpPAlMOHANBHBIC,  TIOKa3aTelbHbIE U
JorapupMHUECKUe YpaBHEHUS, HAXOIUTh MX PELICHUs C IMOMOIIbIO PAaBHOCWIBHBIX MEPEX00B
VI OCYIIECTBIISIS TIPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMynsl Ui IpeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAKEHHIA,

CBOOOJTHO OINEpPUPOBATH IOHSATHEM: TPUTOHOMETPHUUECKOE YypaBHEHHME, TPUMEHATh
HE00X0IMMBbIe (POPMYITBI ISl PEIICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKIX YPaBHEHUH;

MOJENUPOBaTh peabHble CUTyallMd Ha s3bIKe aireOpbl, COCTAaBIATh BBIPAXKEHUS,
ypaBHEHHs, HEpPaBEHCTBAa TII0 YCJIOBUIO 3a/a4d, WCCIENOBATh TIOCTPOCHHBIE MOJEIN C
UCIIOJIb30BaHUEM ammapaTa anreOphl.

DyHKIUHN U TPaQUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: (YHKIMS, CHOCOOBI 3aJaHHs (YHKLIUH, B3aUMHO
oOpaTHble (QYHKIMHM, KOMOO3ULIMS (yHKUUN, rpaduk (QYHKIHH, BBINOJHATH 3JIEMEHTApHBIE
npeoOpa3oBaHus rpaukoB GyHKIUHT;

CBOOOJTHO OTEPUPOBATH MOHATHUSAMHU: OOJIACTH ONPEACICHUS W MHOXKECTBO 3HAYCHUH
(byHKIMY, HYJIM QYHKLIUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJTHO OIEPHPOBATH TOHATHAMHU: YETHBIE W HEUETHBIE (DYHKIUH, TIEPUOJUYECKUE
(GYHKIMH, TPOMEKYTKH MOHOTOHHOCTH (YHKLUMH, MAKCUMyMbl M MHMHHUMYMbI (DYyHKIIHH,
HanOoJIbIIIee M HAaMMEHbIIIee 3HaYeHNEe (PYHKIINU Ha TIPOMEKYTKE;

CBOOOJTHO OIEpPHUPOBATH TMOHATHSAMHU: CTENEHHass (YHKIHMS C HATypalbHbIM U LEJIBbIM
nokazareseM, rpaduK CTENeHHOH (YHKIMW C HAaTypajdbHBIM W IENbIM TOKa3areneMm, rpaduk
KOpHSI N-0ii CTETEeHH KaK (YHKLIUU OOpaTHOM CTENEHU C HaTypaJIbHBIM MTOKA3aTeIeM;



ONEpUPOBATh MOHATHAMM: JIMHEWHAas, KBaJpaTW4Has U JApOOHO-IMHEHHas (yHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U IIOCTPOCHUE UX IPa(pUKOB;

CBOOOJIHO ONEpHPOBATh NMOHATUAMM: IOKa3aTellbHas M Jiorapupmuueckas GyHKLHHU, UX
CBOWCTBA U TpadUKH, UCIIOIB30BaTh UX IPApUKH JUISl PEIICHHs] YPaBHEHHIA;

CBOOOJTHO ONEpUPOBaTh MOHATHSMU: TPUTOHOMETPHUUECKAs] OKPYKHOCTb, OIpe/eeHue
TPUTOHOMETPUUYECKUX (DYHKIUN YUCIOBOTO apryMEHTa;

UCMOJb30BaTh rpaduku (QyHKIUH A7 UCCIeI0BaHMs MPOLIECCOB M 3aBUCHUMOCTEH INpHU
peLIeHNH 3aJad U3 JPYruxX y4eOHBIX MPEIMETOB M pealbHOW KHU3HH, BBIpAXaTh (opMyIaMu
3aBUCHUMOCTH MEXKIY BEJIUYNHAMU;

Hayana mareMaTH4ecKoro aHajmsa:

CBOOOJIHO OIEPUPOBATH MOHATUAMU: apupMeTHUecKas U reoMeTpuyecKas Iporpeccus,
OeckoHeuHO yOBIBarOIIasi FreOMETPUIECKasi IPOTPECCHs, TMHEHHBINA U SKCIIOHEHIMAIBHBIA POCT,
(bopMyI1a CI0XXHBIX IPOLIEHTOB, UMETh IIPECTABICHUE O KOHCTAHTE;

HCIIOJIB30BAaTh IIPOTrPECCUU AJIs PELICHUS PEANIBHBIX 3a1a4 IPUKIIAJHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBATH  MNOHATUSAMM:  IOCIEAOBAaTEILHOCTh,  CHOCOOBI  3a/laHUs
IIOCJIEIOBATEIbHOCTEM, MOHOTOHHBIE U OTPAHUYEHHBIE TI0CIEN0BATEIBHOCTH, [IOHUMATh OCHOBBI
3apOXKJIEHHUS] MaTEMAaTHYECKOI0 aHaIM3a KaK aHaln3a OECKOHEUHO MaJlbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHUSMH: HEMpPEpBIBHBIC (YHKIMH, TOYKH pa3pbiBa rpaduka
bYyHKIIUHM, aCUMITOTHI rpaduka GyHKIUY;

CBOOOZHO ONEpUPOBATh MOHATHEM: (YHKIMs, HEIpepblBHas Ha OTpE3Ke, INPUMEHATH
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH /175 peILIeHUs 3a/]1a4;

CBOOOJTHO ONEpUPOBATh MOHATHUSAMHU: TIEpBas W BTOpas TMPOHM3BOJAHBIE (DYHKIIHH,
KacaTesnbHast K rpaguKy QyHKIHHU;

BBIYMUCIIATh IIPOU3BOAHBIE CYMMBI, IPOU3BEIACHHUS, YaCTHOTO M KOMIIO3ULMHU JBYX
(GyHKUHMH, 3HaTh IPOU3BOJHBIC 3JIEMEHTAPHBIX (QYHKLUH;

UCTIOJIF30BaTh TE€OMETPUUYECCKHUIA U (PU3UIECKUI CMBICI IIPOU3BOJHOM JUTsl PEIICHHS 3a/1a4.

MHuoxecTBa H JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATHUAMHU: MHOXKECTBO, ONIEpalli HaJl MHOKECTBAMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapar s ONKUCAHUS PEaJbHBIX IIPOLECCOB
U SIBJICHUM, IPU PEIICHUH 3aja4 U3 JPYTUX Y4EOHBIX MTPEIMETOB;

CBOOOJTHO ONEepUpOBaTh TMOHATHAMM: OIpEJeNieHHe, TeopeMa, YypaBHEHHE-CIeJCTBHE,
CBOMCTBO MaTeMaTH4YecKoro oOO0BEKTa, J0Ka3aTelbCTBO, PAaBHOCWIbHBIE YpaBHEHUS U
HEPABEHCTBA.

K konny oOyuenus B 11 kiacce oOydaroluiicss MOMYYHUT CIEIyIOIIME IpeIMEeTHbIE
pe3yJabTaThl MO OTJENbHBIM TeMaM pabodeil mporpaMmsel y4eOHOro Kypca «Anredpa M Haudana
MaTEMaTUYECKOr0 aHAIIN3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOZHO OINEpPUPOBaTH MOHATUSMHU: HATypajJbHOE U IIE€JI0€ YHCI0, MHOXKECTBa
HaTYpaJIbHBIX M LENbIX YHCEN, UCIIOIb30BaTh NMPU3HAKU AeaumocTy nensix yucen, HOJ n HOK
HaTypaJIbHBIX YMCEN IS PEIICHMS 3a]1a4, IPUMEHATh aropuTt™ EBKnna;

CBOOOJTHO ONEPUPOBATh MOHATUEM OCTaTKa MO MOJYJIIO, 3allUCHIBATh HATYpaJbHbIE YHCIIA
B Pa3JIMYHBIX MO3ULIMOHHBIX CUCTEMAaX CUHUCIICHNS;

CBOOOJTHO ONEpUPOBATh MOHATHSAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
YHCcell, MPe/ICTaBIsATh KOMIUIEKCHBIE YHClia B ajlreOpandeckoil U TPUrOHOMETpUUecKol (opme,
BBITOJIHATH apUPMETHYECKHE OTIEPALIMU C HUMH U N300paXkaTh HAa KOOPJMHATHON TIOCKOCTH.

YpaBHeHUsI M HEpaBEHCTBA:

CBOOOJTHO  ONEpPUPOBATH  MOHATUAMHU:  HppAlMOHANbHbIE,  IIOKa3aTelbHbIE U
JorapuMuuecKre HEpaBeHCTBA, HAXOAUTh UX PELICHUsI C TOMOIIbIO0 PAaBHOCUIIBHBIX MEPEXOIOB;

OCYILECTBIISATH OTOOP KOPHEH MpH pelieHNH TPUTOHOMETPUUYECKOT'O YPaBHEHHUS;

CBOOOZHO OINEpPUPOBaTh MOHSATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, IPUMEHSTH
HEo0Xo1uMbIe (OPMYITBI IS pEILICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;



CBOOOJHO OMEPUPOBATH MOHATHUSAMHU: CUCTEMAa U COBOKYITHOCTh YPAaBHEHUN U HEPABEHCTB,
PaBHOCHUJIbHBIE CUCTEMBI U CUCTEMBbI-CJIC/ICTBHS, HAXOJIUTh PELIECHUS CUCTEMbI 1 COBOKYITHOCTEH
paloHalIbHBIX, HpPpAlOHATIbHBIX, TOKAa3aTeNbHBIX M JIOrapu(MUYECKUX YpaBHEHUU U
HEPABEHCTB;

pemiate palioHajbHble, HWppAlMOHANIbHBIC, IIOKa3aTejabHble, Jorapudmuueckue u
TPUTOHOMETPUUYECKUE YPABHEHHS U HEPABEHCTBA, COAEPKAIIUE MOYJIH U TapaMeETPHI;

NPUMEHSTH TpaduuecKre METOIbI ISl PeLICHUs] YPaBHEHUN 1 HEPABEHCTB, a TakXKe 3a/1a4
C IapaMeTpamu;

MOJICJIMPOBaTh peajibHble CHUTyallud Ha S3bIKE aireOpbl, COCTABISATH BbIPAKECHMUS,
YpPaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBHUIO 3aJa4yd, HCCIEI0BATH IOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM arrapaTa anreOpbl, HHTEPIPETUPOBATD MOJIyYEHHBIH pe3ybTaT.

DyHKIUHA U ITPaPUKH:

CTPOUTH Trpa@UKU KOMMO3UIMHA (PYHKIUN C MOMOIIBIO0 3JIEMEHTAPHOIO UCCIIECOBAHUS U
CBOMCTB KOMITO3HIIUU ABYX (PYHKIIHIA;

CTpPOUTh TIeoMeTpHYecKkre oOpa3bl ypaBHEHHWH H HEPABEHCTB HA KOOPAWHATHOU
TJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: TPpaUKH TPUTOHOMETPHUUECKUX (YHKIIHIA;

MPUMEHSTHh QYHKIIUU JJI1 MOJICITHPOBAHUS M HCCIICIOBAHUS PEATBHBIX TPOIICCCOB.

Hauvana maremaTu4yeckoro anajamsa:

UCIIOJIb30BaTh IPOM3BOJHYIO JUISI HUCCIIeOBaHHS (YHKIMM HAa MOHOTOHHOCTh U
3KCTPEMYMBI;

HAXOJWTh HANOOJIbIIICe U HAMMCHbIIICE 3HAYCHMS (DYHKIIMHA HENPEPHIBHON Ha OTPE3KE;

MCIIOJIB30BaTh IPOU3BOAHYIO JUIsl HAXO0XKJICHUSI HAWJIY4IEro PElICHHs] B MPUKIATHBIX, B
TOM YHCJIE COLIMAJIbHO-D)KOHOMHYECKHX, 3aJadyax, IJIs OIPEIEICHHUS] CKOPOCTH M YCKOPEHHUS
mpolecca, 3aIaHHOro GOopMYJIIOi Uil rpaduKoMm;

CBOOOJIHO ONIEPUPOBATH MOHATUIMU: IIEPBOOOpaA3Has, ONpeeIEHHBIN HHTETPall, HAXOAUTh
MepBOOOpa3HbIE 3IEMEHTAPHBIX (YHKIUN M BBIYUCIATH WHTErpan mo Qopmyne HpioTona-
JletiOauma;

HAXOAHTh IJIOMIAAN MIOCKUX (GUTYP U 00BEMBI TEJ C TOMOIIBIO0 HHTETpala;

MMETh MPEJCTABICHUE O MATEMATHYECKOM MOJCIMPOBAHUM HAa MPUMEPE COCTABICHHUS
muddepeHIMaTbHBIX YPaBHEHHI;

pemaTh MPUKIAIHBIE 3a/1a4d, B TOM YHUCJE COIMHATBHO-3KOHOMHUYECKOTO U (PU3UUECKOTO
XapakTepa, CpelcTBaMHU MaTeMaTU4eCcKOro aHanu3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Kontpoabubie | IlpakTuueckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
MHOK€eCTBO AEHCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PanimoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
YpaBHEHUU
) Oynkuuu u rpapuku. CreneHHas QyHKIHS ¢ 12 1
LEJIBIM TOKa3aTelleM
3 Apudmerndeckuii KOpeHb N-0l CTENEHHU. 15 1
WppanuoHanbHble ypaBHEHUS
4 [Toka3zarenbHas ¢pyHkuus. IlokasarenbHble 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapugmuueckue ypaBHEHHs
6 TpuronomeTpruyeckue BIpaXXeHUS U 29 1
ypaBHEHUS
[TocnenoBaTenbHOCTH ¥ TPOTPECCUH 10
8 HenpepoiBuble pynkuuu. [IponsBoanas 20 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 5 )
3HAHUM
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KosnvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n MPOrpamMmbl Bcero Kontpoabrbie | IIpakTHieckue oOpa3oBaTejibHbIE
padoThI padoThbI pecypebi
1 HccnenoBanue QyHKIMIA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOU
2 ITepBooOpasHast 1 HHTETpa 12 1
3 ['paduxy TpUrOHOMETPUUYECKUX (PYHKINH. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 HpparnmoHanbHbIe, TOKa3aTeIbHBIC U 24 1
norapuMuUecKre HEpaBeHCTBA
KomruiekcHbie uncina 10
HatypanbHble U 1ienbie yrcia 10 1
CucreMbl palioHATBHBIX, UPPAMOHATBEHBIX
7 MOKa3aTeNbHBIX U JOrapu(MUUECKUX 12 1
ypaBHEHUNU
8 3amaun ¢ mapaMeTpamMu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 16 9
3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremaruka: anredpa u Hadajga MaTeMaTHIecKoro ananmsa, reometpus, 10 kmacce/ Koznos B.B., Hukutua A.A.,
benonocos B.C. u npyrue; non pegakuueit Koznosa B.B. u Hukutuna A.A., OG1iecTBo ¢ OorpaHMueHHON
OTBETCTBEHHOCTHIO «Pycckoe ClI0BO - y4eOHUK»

A.I"'Mopakosuy, I1.B. Cemenos, JI.C. Atanacsu

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET






