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NNOACHUTEJIbBHAS 3AIINCKA

VYueOHblil Kypc «Anredpa W Havajga MaTeMaTHYECKOTO aHAIM3a» SBJSIETCS OJHUM U3 Haubojee
3HAYMMBIX B IIPOrpaMMe CpegHero oOmero o0pa3oBaHUs, IOCKOIbKY, C OJHOW CTOPOHBI, OH
o0ecrneyrBaeT HHCTPYMEHTANIbHYIO 0a3y JUlsl U3y4eHHs BCEX €CTECTBEHHO-HAYUHBIX KYypCOB, a C ApYyron
CTOPOHBI, (POPMHUPYET JOTHYECKOE U a0CTPAKTHOE MBIIUICHHE 00yYaroIuXcs Ha YPOBHE, HEOOXOAMMOM
JUIE OCBOEHUSI MH(OPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CIOBECHOCTH M JPYI'MX IUCHMIUIMH. B
paMKax JaHHOTO y4eOHOro Kypca oOydarolMecs OBJIAJIEBAOT YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOU
HayKH, KoTopasi JOpMyJIUpYyeT CBOM JOCTH)KEHUS B MaTeMaTUYeCKoi GopMme.

YueOHbIli Kypc anreOpbl M Hadal MaTeMaTHYeCKOro aHaiu3a 3aKJaJblBaeT OCHOBY IS
YCIICIIHOTO OBJIAJCHUA 3aKOHAMHM (U3UKU, XUMHH, OWOJIOTUM, MOHWMAaHHMS OCHOBHBIX TEHJIICHIMNA
pa3sBUTHSL HKOHOMHMKM U OOIIECTBEHHOM KHM3HM, IIO3BOJIAET OPHUEHTHPOBATHCS B COBPEMEHHBIX
IUQPPOBBIX M KOMIIBIOTEPHBIX TEXHOJOIHMSX, YBEPEHHO MCIIOJIb30BaTh MX M JajJbHEHIIEro
0o0pa3oBaHUs W B TOBCEIHEBHOW JXKM3HU. B TO ke BpeMs OBIaJeHUE aOCTPAKTHBIMH W JIOTUYECKU
CTPOTUMH KOHCTPYKIMSMHU ainreOpbl M MaTeMaTH4YecKOro aHajih3a pa3BUBACT yMEHUE HaXOAWTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTb MCTMHHOCTb, JIOKa3blBaTh YTBEPXKJIEHUS C MOMOLIbI0 MHIYKLUU H
paccyxaaTh JelyKTUBHO, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETU3ALUIO0, a0CTparupoBaHue U aHaJIOTHIO,
dopmMupyeT KpeaTHBHOE M KPUTHUECKOE MBIIIIICHHE.

B xome wusydyenust yweOHOro kypca «Aurebpa W Hayajga MaTeMAaTUYECKOIO aHalIU3a»
oOyyaroluecs: IoJay4aoT HOBBIA OMNBIT PELICHUs MPUKIAIHBIX 3a/1a4, CAMOCTOATENBHOIO MOCTPOCHUS
MaTeMaTHYECKUX MOJEJEeH pealbHbIX CUTYyallui, HUHTEPIPETALUU HOIYYEHHBIX PELIeHUH, 3HAKOMSITCS C
npUMepaMu MaTEeMaTUYECKHX 3aKOHOMEPHOCTEH B MPHUPOJE, HAyKe W HMCKYCCTBE, C BBIIAOIIUMHUCS
MaTeMaTHYECKUMH OTKPBITHSAMHU U UX aBTOPAMH.

VY4eOHblil Kypc 007a1aeT 3HAUUTEIbHBIM BOCIIUTATEIbHBIM IMOTEHLIMAIIOM, KOTOPBIA pean3yercs
Kak yepe3 y4eOHBIH MaTepHal, CIoCOOCTBYIOIUN (OPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHMS, TaK U
yepe3 cneuuduky ydeOHON NesTeIbHOCTH, TpeOyIoed MpoaoKUTETbHON KOHIIEHTPAlM BHUMAaHUS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 TIOJTYYECHHBIN Pe3yIIbTaT.

B ocHoBe wMmeromumkm oOyueHHsI anreOpe W HavajaM MaTeMaTHYEeCKOrO aHajm3a JISKUT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHusl.

B crpykrype ywyeOHoro kypca «AusreOpa M Hadaja MaTeMaTUYECKOIO aHalIM3a» BBIIACICHBI
CIIEAYIOINE COJePKATEITHHO-METOINYEeCKHEe JIMHUM: «Hucna u BEUuCIeHus», «OYHKINN U TpaduKn»,
«YpaBHEHUS] U HepaBeHCTBay», «Hawama Matematmdeckoro anHanmsa», «MHOXecTBa M JIorHKay. Bce
OCHOBHBIE COJEPXKATEIbHO-METOINYECKUE JIMHUM M3Y4aloTCs Ha MPOTSHKEHUU JIBYX JIeT O0y4eHHs Ha
YPOBHE cpesiHero o01iero oopa3oBaHus, €CTECTBEHHO JIOMOJIHSAS JIPYT JIpyra U MOCTENIEHHO HACBIIIAsACh
HOBBIMH TeMaMH M pa3aenamu. JlaHHBIA Y4eOHBIH Kypc SBISETCS HWHTETPATHBHBIM, MOCKOJIBKY
o0bemuHSeT B cebe CcoNepKaHWe HECKOJIbKUX MaTeMaTHUeCKWX TUCIHIUIMH, TaKUX Kak anre0pa,
TPUTOHOMETpPHS, MATEMAaTHUYECKU aHaN3, TEOPUs MHOXKECTB, MaTeMaTuieckas joruka u japyrue. Ilo
Mepe TOro Kak oOydaronivecs OBJIaZeBalOT BCE Oojiee MIMPOKMM MaTEMAaTHYECKHM aIiapaToM, Y HHUX
MIOCJIEIOBATENbHO (POPMHUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOHWTh MaTeMaTHYECKYI0 MOJIENb
peaTbHON CUTYallMH, TPUMEHSITh 3HAHHS, TOJYYCHHBIC MTPH M3YYCHUH y4eOHOTO Kypca, Ui PEIICHHS
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHON MaTreMaTH4YecKOM 3ajjaud, a 3aTeM HHTEPIpPEeTHPOBATH CBOU
OTBET.

CopnepxaTenpHO-MeToAMYeCcKass JHHUA «UMciaa W BBUHCICHHS» 3aBepliaeT (OpMHPOBaHUE
HaBBIKOB MCIIOJIb30BaHUS JIEHCTBUTENBHBIX YHCEIl, KOTOpOe OBIJIO HAYaTO Ha YPOBHE OCHOBHOTO OOMIETO
oOpa3oBanus. Ha ypoBHe cpemHero ooiiero oopazoBanusi 0co60e BHUMaHUE YAeIseTcs: OpMUPOBAHUIO
HaBBIKOB PAllMOHAJIBHBIX BBIYMCICHUN, BKIIIOYAIOIIUX B €05l UCIOIB30BaHUE PA3IMYHBIX (OPM 3alHCH
yyciaa, YMEHUE J[eNaTh NPUKUIKY, BBIIOJHATh NPUOIMKEHHBIE BBIYUCICHUS, OLEHUBATh YHCIIOBBIE
BBIp@KEHUs, paboTaTh C MaTeMaTHMYECKMMM KOHCTaHTaMHU. 3HAKOMbIC OOYyYaroIMMCS MHOXECTBa
HATypalbHbIX, IIENbIX, PALMOHAJIBHBIX U JCHCTBUTEIBHBIX YHCEN JOIMOJHSIOTCS MHOXKECTBOM



KOMIUIEKCHBIX 4HCell. B KaXaoM H3 53THUX MHOXECTB pPacCMaTPUBAIOTCS CBONCTBEHHBIE €My
cneunuyecKre 3aJauu 1 ONepaliy: JeJieHUe Halleso0, ONepUPOBAHUE OCTaTKaMU Ha MHOYKECTBE IEJIbIX
Yrcesa, 0coOble CBOWCTBA PAllMOHANBHBIX M MPPALMOHAIBHBIX YHCEN, apH(pMEeTHUYEeCKUe Oolepaluu, a
TaK)K€ HU3BJICUCHUE KOPHS HATypajJbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX 4Hcels. biaromaps
IIOCJIEIOBATEIbHOMY PACIIMPEHUIO KPYra HCIOIb3YEMbIX YMCENI M 3HAKOMCTBY C BO3MOXHOCTSIMH MX
NPUMEHEHHS ISl PEUICHUsT Pa3IMyHbIX 33134 (OPMHUPYETCS MPEICTABICHHE O €IMHCTBE MAaTEeMAaTUKU
KaK HayKd U €€ poJid B MOCTPOCHUHU MOJIEICH PEeaTbHOTO MUPA, IIUPOKO UCHOIB3YIOTCA 0000IIeHue U
KOHKpETHU3aLusl.

Jlunus «YpaBHEHUS U HEPAaBEHCTBA» peajU3yeTcsl Ha MPOTSKEHUH BCEro oOy4eHUsi Ha YpPOBHE
cpeaHero o01ero oopa3oBaHus, IOCKOJIBKY B KaXI0M pasjene IIporpaMMel peayCMOTPEHO pelIeHHe
COOTBETCTBYIOIINX 3a7a4. B pe3ynbraTe oOyuarommecs: OBIaCBAIOT Pa3IMYHBIMU METOJaMU PELICHUS
paloHANIbHBIX, HPPALMOHAIBHBIX, TOKA3aTENbHBIX, JOrapupMUYECKUX U TPUTOHOMETPUUYECKHUX
YpaBHEHUI, HEPABEHCTB M CHUCTEM, a TAKXKE 3aJay, cojaepkammx napamerpsl. [lomydyeHHble yMeHUs
HIMPOKO MCHONb3YIOTCSI HPU HCCIAENOBAaHUU (YHKIUH C NOMOIIbI IPOU3BOJHOW, IMPH PELICHUU
IPUKIAIHBIX 3a/1a4 ¥ 33]a4 Ha HaXO0XKJIEHUE HauOOIbIINX U HAUMEHBIINX 3HaueHUul GyHkuuu. JlanHas
coJlep)KaTeNnbHasi JTUHUS BKJIIOYaeT B ceds Takke (HOpMHpOBaHHE YMEHHUH BBIIOJHATH PACUYETHI MO
dbopmynaMm, mpeodpa3oBaHUs PalMOHAIBHBIX, HPPAIIMOHATBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHUM, a
TaKXe BBIPAKCHHUU, COJCpIKALIMX CTerneHu W Jyorapudmel. brmaromaps m3ydeHuio anreOpanveckoro
MaTepuana MPOUCXOAMT JajbHellllee pa3BUTHE aITOPUTMUYECKOTO U aOCTPAKTHOIO MBIIIJICHUS
oOyuaromuxcsi, (GOPMHUPYIOTCS HAaBBIKM JCIYKTUBHBIX pACCYXJCHUU, pabOThl C CHUMBOJBHBIMH
dbopMmamu, mpeacTaBleHUs] 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BUJIE PAaBEHCTB U HEPAaBEHCTB. Anredpa
npeziaraet 3¢ (HeKTUBHBIE HHCTPYMEHTHI JJISl PEIICHUS MPAKTHYECKUX M €CTeCTBEHHO-HAYYHBIX 33134,
HarJsHO JJIEMOHCTPUPYET CBOM BO3MOYKHOCTHU KaK SI3bIKa HAYKH.

CopnepxaTenbHO-MeToANYeCKast TMHUSA «DYHKIUHU U TpadUKu» TECHO MepernsieTaeTcs ¢ JpyruMu
JUHUSMHU Y4eOHOrO Kypca, MOCKOJbKY B KaKOM-TO CMbICIE 3aJa€T IOCJIEI0BATENbHOCTh H3Yy4EHUS
Mmarepuana. l3ydeHue CTENEeHHOM, IOoKa3aTeNbHOU, JOrapuGMHUUECKOH H TPUTOHOMETPUUYECKHX
(GyHKIMHI, UX CBOMCTB U rpauKoOB, UCHIOIb30BaHUE (DYHKIUHN JJIs PEIIEHUs 3a4a4 U3 IPYTUX y4eOHBIX
IPEIMETOB M PEabHOM ’KM3HU TECHO CBSI3aHO KaK C MAaT€MaTHYECKUM aHAJIU30M, TaK M C PELIEHUEM
ypaBHEeHMI U HepaBeHCTB. llpu 3Tom Oosbinoe BHHMMaHHe Yyaeisercs (OPMUPOBAHMIO YMEHHUs
BbIpaXaTh (OPMYJIAMU 3aBUCUMOCTH MEXAY Pa3IUYHBIMU BEIWYMHAMH, MCCIEIOBAaTh MOJIY4YEHHBIE
(GyHKIMM, CTpOUTh MUX rpaduku. Marepuan 3Toi cojep)kaTelbHOW JIMHUM HAlleJIEH Ha pa3BUTHE
YMEHHMH U HaBBIKOB, MMO3BOJISIONIMX BBIPAXXaTh 3aBUCHUMOCTH MEX/y BETMYMHAMU B pazIU4YHON Qopme:
aHAIUTUYECKOW, rpaduueckoii U  cioBecHOW. FEro wu3ydeHue  CmocoOCTBYeT  pa3BUTHIO
QITOPUTMUYECKOTO MBILIUIEHUS, CIOCOOHOCTH K OOOOLICHMI0O M KOHKpPETH3allMM, HCIOJIb30BAHUIO
AHaJIOTUH.

CopepxarenpHass auHHS «Hagama MaTeMaTHUecKOro aHanus3a I03BOJSET CYIIECTBEHHO
pacuIMpuTh Kpyr Kak MaTeMaTHYECKUX, TaK M MPUKIIAJHBIX 33a[a4, JOCTYIHBIX 00ydJaromuMCs, TaKk KakK
y HHUX MOSIBJIIETCS] BO3SMOXXHOCTbh CTPOUTH I'padMKHU CIOXKHBIX (DYHKIIHIA, ONpeAessITh X HauOOoJIbIINEe U
HaUMEHbIINE 3HAYEHUSI, BBIYUCIATD TUIOMIaAU GUTYp U 0ObEMBI Tel, HAXOAUTh CKOPOCTH U YCKOPEHMUS
npoueccoB. JlaHHasg colep)kaTeNbHas JIMHHUS OTKPBHIBAET HOBbIE BO3MOXXHOCTH IIOCTPOCHHS
MaTEMaTUYECKUX MOJENEH peajbHbIX CHUTyallMi, IO3BOJIIET HAXOAWUTh HaWJIydllee pEIICHUE B
NPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMMUYECKHX, 3aJadyax. 3HAKOMCTBO C OCHOBaMH
MaTEeMaTUYeCKOT0 aHain3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMaIbHO-TOTUYECKOTO |
KpEaTHUBHOTO MBIIIJIEHUS, (OPMUPOBAHUIO YMEHHI pacro3HaBaTh MPOSIBICHUS 3aKOHOB MaTEMAaTUKHU B
HayKe, TeXHHKe U UcKyccTBe. OOydarolecs y3HaOT O BBIAIOLINXCS pe3yJIbTaTax, MOJyYeHHbIX B X0/1€
pa3BUTHS MaTEMAaTUKU KaK HayKu, 1 00 UX aBTOpax.

CopepxarenpHo-MeTonUYeCKass JUHUS «MHOXECTBa W JIOTHMKa» BKJIIOYAeT B ceOsl 3JIEeMEHTHI
TEOPUM MHOXKECTB M MATEMaTHU4YEeCKOW JIOTMKU. TeopeTMKO-MHOXECTBEHHBIE IIPEICTABICHUS
NPOHM3BIBAIOT BECh KypC LIKOJBHOW MaTeMaTHKH M IpeJylaraloT HamOoyiee YHUBEPCAIbHBIM S3BIK,



00BeAMHSIOMINI BCE Pa3/iebl MAaTEMATHKHU U €€ MPHIIOKEHUN, OHU CBSA3BIBAIOT Pa3Hble MaTEMaTHYECKUE
JUCLUIUIMHBL M UX TPUIOKEHUS B enuHoe 1eioe. [1o3ToMy BaxkHO JaTh BO3MOXHOCTH 00yYaromemMycs
MOHUMATh TEOPETHKO-MHOXKECTBEHHBIN SI3BIK COBPEMEHHOW MaTeMaTHKH H HCIOJb30BaTh €ro IS
BBIPQXEHHSI CBOMX MbICIEH. J[pyruM Ba)KHBIM MPU3HAKOM MaTeMAaTUKH KaK HAayKH CIEIyeT MPHU3HATh
CBOMCTBEHHYIO €l CTpPOrocTh OOOCHOBAaHUUM U CIIEZJOBAHHME OMNpPEACHEHHBIM MpPaBUIIAM IOCTPOCHUS
JI0Ka3aTelbCTB. 3HAKOMCTBO C JJIEMEHTAMHU MAaTeMaTHYECKOW JIOTHMKH CIIOCOOCTBYET pa3BHTHUIO
JIOTMYECKOTO MBIIUICHUsT OOYYaIOIIMXCs, TO3BOJIIET MM CTPOMTH CBOHM PAcCYXJIEHHS Ha OCHOBE
JIOTUYECKUX MPaBUII, GOPMUPYET HABBIKU KPUTUUECKOT'O MBILIICHHUS.

B yueObHOM Kkypce «Anrebpa W Hayajlla MaTeMaTUYECKOro aHalli3a» IMPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOT0 MOJICTMPOBAHMs, KOTOpBIE IMPH3BaHBI CIOCOOCTBOBATH (POPMHUPOBAHUIO HABBIKOB
IIOCTPOEHUS MOJENEH pealbHbIX CUTYyallMi, HCCIEIOBaHUS 3THUX MOJENIEHd C IIOMOIIbIO ammapara
anredpbl U MaTeMaTUYECKOrO aHalu3a, MHTEPHpPETAlMd TOJYYEHHBIX pe3yNbTaToB. Takue 3ajaHus
BIJICTEHBI B KX/l U3 Pa3leNioB MPOrpaMMbl, MOCKOJIBKY BECh MaTepuall yuyeOHOro Kypca IIMPOKO
UCIIOJIB3YETCSl JJIsl PELIeHUs NpUKIaaHbIX 3aj1ad. [Ipu pemeHuun peanbHbIX NPAKTUYECKUX 3anad
o0yyJaromuecs: pa3BUBAIOT HAOIIOATEIbHOCTh, YMEHUE HAXOIUTH 3aKOHOMEPHOCTH, a0CTParupoBaThCs,
UCIIONb30BAaTh  aHAJOTHI0, 00001aTh W  KOHKPETU3UpOBaTh mpobiemy. [lesTenbHOCTH IO
(bOpMUPOBAHHIO HABBHIKOB PELICHUS MPUKIATHBIX 337a4 OPTaHU3YyeTCs B MPOIECCE M3YUYCHHS BCEX TEM
yueOHOro Kypca «Anredpa u Hauajaa MaTeMaTHYECKOTO aHAIU3a.

Ha u3ydenne yueOHOTO Kypca «Anrebpa v Havalla MaTeMaTHYECKOTO aHaln3a» OTBOIUTCS 272
yaca: B 10 kiracce — 136 vacoB (4 gaca B Heneno), B 11 kimacce — 136 vacoB (4 yaca B HEJIEINIO).

COJEP)KAHUE OBYYEHUA
10 KJIACC

Yucsia v BbIYUCICHUSA

Pannonaneupie uncina. OOBIKHOBEHHBIE U JIECATUYHBIE ApOOU, TPOLEHTHI, OECKOHEYHbIE
nepuoauueckue apodu. Ilpumenenuwe apoOel W MPOIEHTOB ISl pPEHICHUs NPUKIAJHBIX 3a1ad M3
Pa3IMYHBIX OTpacied 3HAaHUW U pealbHOM KU3HU.

JeiicTButensHble yncia. PalinoHansHble U UppallMOHANIBHBIE Yncia. ApupMETHUYECKUE ONepaluu
C JICHCTBUTENBHBIMU UYUCIaMU. MOJynb NEWCTBUTENHHOTO YHCIa W ero cmoiicTtBa. IIpubmmkéHHbIE
BBIYMCIICHHUS, IPaBUJIa OKPYTJICHUS, TPUKUIKA U OLIEHKA PE3yJbTaTa BEIYUCICHUN.

Crenens c 1enbiM nokasateneM. bunom Herotona. Mcnonb3oBanue noaxosimend GopMel 3alIucu
JIEWCTBUTEIbHBIX YUCET JJISI PEIICHUS TPAKTUYECKHUX 3a7a4 ¥ TPEACTABICHHS JaHHBIX.

ApudmeTnieckuii KOpeHb HATYpaJbHOW CTENEHH U €r0 CBOMCTBA.

Crenenb C palquMOHAIBHBIM IIOKa3aTelieM U €€ CBOICTBA, CTENEHb C JEHCTBUTEIbHBIM
MTOKa3aTeJIEM.

Jlorapudm yucna. CoiictBa orapudma. JlecaTuunbie 1 HaTypaabHbIE JOrapu(MBbI.

CuHyC, KOCHHYC, TAaHT€HC, KOTAHI€HC YHCJIOBOI'O apryMeHTa. ApPKCHUHYC, apKKOCHUHYC U
ApPKTaHI€HC YMCIIOBOTO apTyMEHTA.

YpaBHeHus1 M HEpaBEHCTBA

TosxecTBa U TOXKIECTBEHHBIE MMPe0Opa3oBaHusl. Y paBHEHUE, KOPEHb ypaBHEHUS. PaBHOCHIIbHBIC
YpaBHEHUS U YpaBHEHUS-CIEACTBUSA. HepaBeHCTBO, pelieHe HEPABEHCTBA.

OcCHOBHBIE METOABl PEUICHHS MLENIbIX U APOOHO-pAllMOHANBHBIX YPaBHEHUH W HEPaBEHCTB.
MHorouieHsl OT OJIHOW IEpeMeHHOM. JleleHne MHOTrO4YIeHa Ha MHOTOYJIEH ¢ OCTaTKOoM. Teopema bey.
MHuorouiensl ¢ 1iensiMu kodddurmentamu. Teopema Buera.

[TpeoOpa3oBaHUs YHCIOBBIX BRIPAKCHHIA, COJIEPKAIINX CTETICHH U KOPHH.

Uppauronansubie ypaBHeHHsl. OCHOBHBIE METObI PEIICHUS UPPALUOHATIBHBIX YPAaBHEHU.



IToxazarenbHble ypaBHEHUSI. OCHOBHBIE METOBI PELICHHS IT0KA3aTEIbHBIX YPABHCHUM.

[TpeoOpa3oBanue BhIpaKEHUH, COAEPIKAIINX JIOTAPU(MBI.

Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI pEIICHUS JIOrapu(MUIECKUX YPAaBHECHHIA.

OcHoBHBIE ~ TpuroHomerpuueckue  (opmynsl.  [IpeoOpazoBaHue  TPUTOHOMETPUYECKHUX
BbIpaXX€HUM. Penienrne TpuroHoMeTpuyecKux ypaBHEHUM.

Pemienne cucreM JIMHEHWHBIX ypaBHEHHMH. Marpuna CHCTEMbl JIMHEHHBIX  YpaBHEHUH.
Onpenenurens MaTpulbl 2X2, €ero reOMETPUYECKUN CMBICI M CBOWCTBA, BBIUMCIIEHHUE €r0 3HAYCHMUS,
IIPUMEHEHUE ONPENCIUTEN [Ulsl PELICHHUs CHCTEMBbl JMHEHHBIX ypaBHEHHH. Pelienue npukiagHbx
3aJa4 ¢ MOMOILUBIO CUCTEMBI JIMHEHHBIX ypaBHeHUH. MccienoBanne OCTPOEHHOM MOJAEIN C MOMOLIBIO
MaTpHL U ONPEACIIUTEIECH.

IlocTpoeHne MaTeMaTHM4EeCKUX MOJEIEH pPEaJbHOW CHTyalud C IIOMOIUBK) YpPaBHEHUH U
HepaBeHCTB. [IpuMeHeHne ypaBHEHMH M HEPABEHCTB K PEIIECHUI0 MATEMAaTUYECKUX 3aJad M 3a1ad U3
pas3InYHbIX 001acTe HAYKU U peasIbHOM KHU3HHU.

DyHKIUH U ITpaGUKH

Oyukius, cnocoOsl 3axanns QyHKuH. B3anmHo oOpatHble dyHkmun. KoMmosumus ¢yHKIui.
['paduk pynkumu. JnemeHTapHble mpeodpazoBaHus rpaduKoB HYHKIUI.

OO6nactp ompeneneHuss U MHOXecTBO 3HaueHMH ¢yHkuuu. Hymn ¢ynkuuu. IIpomexyTku
3HAKOMOCTOsIHCTBA. Y&THple M Heu€rHble ¢yHkuuu. Ilepuonmueckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (pyHKIIH. MakCUMyMbl U MUHUMYMbI QyHKIIMU. Hanbonpiee n HauMeHbIIee 3HAYCHUS
(GYHKLUU Ha IPOMEKYTKE.

Jlunelinasi, KBagpaTU4Has M ApOOHO-IMHEHHass (YHKIMHU. OJIEeMEHTapHOe MCCIEJOBaHUE MU
MOCTPOEHUE UX rparuKOB.

Crenennast GyHKIMS C HATypaJIbHBIM U 1IeJbIM MoKa3ateneM. E€ cBoiicTBa u rpaduk. CBoiicTBa 1
rpaduk KOpHs N-0i CTeNeHN Kak QYHKIIUN 0OpaTHOM CTENEeHU C HaTypajbHBIM IOKa3aTeNIEM.

[TokazarenbHas W Jorapugmuueckas (yHKIMM, MX cBoiicTBa M rpaduku. HMcnonp3oBaHue
rpaduKoB QYHKIUH U1 peleHns ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYKHOCTb, ONpPEIEICHUE TPUTOHOMETPUUECKUX (DPYHKIHMHA UYUCIOBOTO
apryMeHTa.

OyHKIMOHANbHBIE 3aBUCUMOCTH B pealibHBIX Ipoleccax M sBIEHHIX. ['paduku peanbHBIX
3aBUCUMOCTEH.

Hayana maTremMaTHuecKoro aHajaimsa

ITocnenoBarenbHOCTH, CIIOCOOBI 3amaHUsl IMOcJedoBaTelbHOCTEH. MeToa MaTeMaTH4eCcKOn
UHAYKIMA. MOHOTOHHBIE M OIPAaHMYEHHBIE IIOCIENOBAaTEIBHOCTH. VcTopHs BO3HMKHOBEHHS
MaTeMaTHYECKOro aHaJIN3a Kak aHaJIn3a OECKOHEYHO MaJIbIX.

Apudmernueckass U reoMeTpudeckas mnporpeccuu. beckoHeyHo yObIBaroliasi reoMeTpuyecKas
nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIEH TeOMETpHYeCKol mporpeccuu. JIMHEHHBIT u
9KCIIOHEHIMAIBHBIM pocT. Yucno e. @opMyiia CIOXKHBIX NPOLEHTOB. Mcnoap30BaHne IpOrpeccuu Juist
pEILIEeHNUs PEATbHBIX 3a7a4 IPUKIIAJHOTO XapaKTepa.

HenpepriBable GyHKIMH U UX cBOMCTBA. TO4yku pa3pbiBa. ACUMNOTOTHI Tpa@UKOB (YHKIUH.
CpoiicTBa (YHKIMI HENMpephIBHBIX Ha OTpe3ke. MeToJ HMHTEpBalOB MJisi pELIEHUS HEPaBEHCTB.
[IpumeHeHne CBOWCTB HETIPEPBHIBHBIX (DYHKIUHN IS peIICHHs 3a1au.

[TepBas u BTOpas npousBoaHble GyHKIUU. OnpeneneHne, FreOMeTpHUECKU 1 PU3MUECKUI CMBICIT
MPOU3BOHON. YpaBHEHHE KacaTeIbHOU K rpaduKy ()yHKITHH.

[TpousBoaHble 3neMeHTapHbIX GYyHKIMH. [Ipow3BomHas cymMMmbl, IPOU3BENEHUS, YACTHOTO U
KOMITO3UIIUH (PYHKITUH.

MHuoxecTBa H JIOTHKA

MHOXeCTBO, OIepalud HaJ MHOXKECTBAaMM M HUX CBoWcTBa. Jluarpammel Oitnepa—BeHHa.
[IpuMeHEeHNE TeOPETUKO-MHOKECTBEHHOIO allapara JUisl ONMCAaHUs PEAIbHBIX IPOLIECCOB U SIBJICHUM,
IIPY PELICHUH 33/1a4 U3 JPYTruX YU4eOHBIX IPEAMETOB.



OmnpeneneHne, TeopeMa, CBOWCTBO MaTEeMaTHYEeCKOrOo OOBEKTa, CIEICTBHE, JIOKAa3aTelIbCTBO,
PaBHOCHJIbHBIC YPaBHCHUSI.

11 KUIIACC

Yuciia ¥ BbIYHMCICHHSA

Hatypanbhsle u nensie yncia. IlpumeHeHne npu3HakoB JEIMMOCTH LEIbIX YHCeN, HanOOIbIINi
obmuii nenutensd (nanee — HOJI) m Haumensiee obmee kpatHoe (nainee — HOK), ocratkoB mo mMoyito,
anroputma EBkinaa A penieHus 3a/1a4 B UENbIX YUCIIaXx.

KommekcHbie uucna. Anredpanyeckasi 1 TPUTOHOMETpUYecKas (GOpMbl 3alHCH KOMILIEKCHOTO
yrcna. ApudmMerndeckue onepanui ¢ KOMIUIEKCHBIMU YnciIaMu. M300paxeHne KOMILICKCHBIX YhCes Ha
KoOpAuHAaTHOW 1uiockocTu. Popmyna MyaBpa. KopHu N-0il cTeneHW W3 KOMIUIEKCHOTO 4YHCIA.
[TprMeHeHre KOMIUIEKCHBIX YUCEI JUIs pelieHus (U3MUeCKUX U FT€OMETPUUECKUX 3ajau.

YpaBHeHusI 1 HepaBeHCTBA

CucremMa M COBOKYIHOCTb YpPaBHEHUH M HEPAaBEHCTB. PaBHOCHUIIbHBIE CHUCTEMBI U CHCTEMBbI-
ciencTBus. PaBHOCUIIbHbIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKHX ypPAaBHEHUH C TOMOIIBI0 TPUTOHOMETPHUECKOM
OKpPYXHOCTH. Pellienue TpuroHoMeTpu4ecKiux HEpaBeHCTB.

OCHOBHBIEC METO/IbI PEIICHUS ITOKA3aTENBHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPAIIMOHAIbHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHHUS] CUCTEM M COBOKYIHOCTEH pAallMOHAIBHBIX, WUPPALUOHAIBHBIX,
MOKa3aTeIbHBIX U JIOTApU(MUIECCKUX YPABHEHHIA.

VYpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C IApaMETPaMHU.

ITpuMeHeHne ypaBHEHUN, CUCTEM M HEPABEHCTB K PELIEHUI0 MAaTEMATHUUYECKUX 3a/1ad U 3a1ad U3
pa3INYHbIX 001acTe HAyKU U pealibHOM KU3HH, MHTEPIpPETaLus MOJTYyYeHHBIX pe3yIbTaToB.

DOyHKIUH U rPpauKu

I'pa¢puk xommosunmu ¢yHkuuil. ['eomerpuueckue oOpa3pl ypaBHEHUH U HEpPAaBEHCTB Ha
KOOPAWHATHOW IJIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U IpaUKH.

['padguueckue MeToabl pelIeHUs ypaBHEHMH M HEpaBeHCTB. I'paduueckue MeTonbl perieHus
3a/1a4 ¢ mapaMeTpami.

Hcnonp3oBanue rpa@ukoB (GYHKIUN I UCCIEAOBAHMS MPOIECCOB M 3aBHCHMOCTEH, KOTOpPHIS
BO3HHKAIOT MPH PELICHUH 3aja4 U3 IPYTUX YUEOHBIX IPEIMETOB U PEaIbHOM KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[IpumMeHeHre NPOU3BOAHON K HCCIEAOBaHHUIO (QYHKIUH Ha MOHOTOHHOCTH M 3KCTPEMYMBI.
Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HAYEHUH HEMPEPHIBHON (DYHKITMHM Ha OTPE3KE.

ITpuMeHeHne POU3BOIHON /I HAXO0XACHNS HaWIY4IlIEero peieHns B IPUKIIaJHBIX 3aa4ax, s
OTIpeIeNIeHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aaHHOr0 (GopMyIoi WK TpapuKOM.

[TepBooOpazHas, 0CHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpa3Hbie AneMeHTapHbIX (PYHKINH.
[TpaBuiia Hax0Xk/1€HUS IEPBOOOPA3HBIX.

Wuterpan. 'eomerpuueckuil cMbICI WHTErpana. BpluuciieHHne oOmnmpenenéHHOro MHTErpajia Io
dopmyne HeroroHa-Jleitbnuia.

[IpumeneHre wWHTerpana i HaxOXKIEHWUs IUIOManedl I1wiockux ¢uryp U 0o0BbEMOB
FEOMETPUUECKUX Tell.

[Tpumepsr pemenuid  auddepeHInaNbHBIX  ypaBHEHHA. MaremMaTndeckoe MOJEIMPOBAHUE
peabHBIX MPOIECCOB C MOMOIIBIO TU(depeHINaTbHBIX YpaBHEHUH.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIN3A» (YIJYBJIEHHBIA YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpMUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OOY4YaIOUIErocsi Kak aKTUBHOTO U OTBETCTBEHHOI'O
YyJleHa POCCHUKCKOro O00IlIecTBa, MPEACTaBICHHE O MaTeMaTHUYeCKUX OCHOBaxX (YHKIMOHHPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHHI, TPOIEAYP TPa)KTaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U JAPYToOe),
YMEHHE B3aMMOJICHCTBOBATH C COIMAIBHBIMU HHCTUTYTAMH B COOTBETCTBUU C WX (DYHKIHUIMU U
Ha3HA4YCHHEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTh POCCUHCKON TIpa)K1aHCKONW HICHTUYHOCTH, YBAXEHHMSI K MPOLLIOMY U
HACTOAILIEMY POCCUHWCKON MAaTEMATHUKH, LEHHOCTHOE OTHOLIEHHE K JOCTHKEHHUSIM POCCUHUCKUX
MaTE€MaTUKOB M POCCHICKON MaTeMaTUYeCKOW IIKOJIbI, MCIOJb30BaHUE ATUX JOCTUKEHUH B JAPYTUX
HayKaX, TEXHOJIOTUAX, chepax SKOHOMHUKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAHHME IYXOBHBIX ILIEHHOCTEH POCCHIICKOrO Hapoja, c(HOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAaHHUsI, 3TUUECKOr0 MOBEACHUS, CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHHEM JOCTUKEHUU HAyKU U
JEeSATENIbHOCTBIO YYEHOT0, 0OCO3HAHUE JINYHOTO BKJIAJ1a B IOCTPOEHUE YCTOMUMBOTO OyAYIIEro;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

ACTETUYECKOE OTHOILIEHHWE K MHpPY, BKIIOYAs JCTETHKY MaTEMaTUYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajay, peHICHWH, pacCyXICHH, BOCIPUUMYHUBOCTh K MATEeMAaTHYECKUM AacleKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoro BOCHUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHSI MPUMEHATh MaTeMaTHYECKHWE 3HAHUS B HWHTEpEcax 370pOBOTO U
Oe3omacHoro oOpas3a >KM3HHM, OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 3JI0pPOBBIO (3I0pOBOE IHUTAHUE,
cOaNmaHCUPOBAHHBIM PEKUM 3aHATHI W OTAbIXa, peryispHas (u3nueckas aKTUBHOCTH), (U3UYECKOE
COBEPILECHCTBOBAHUE NIPU 3aHATUAX CIOPTUBHO-03IOPOBUTEILHOM JAESITEIBHOCTHIO;

6) Tpya0BOro BOCIMTAHUS:

FOTOBHOCTb K TpPYyAY, OCO3HaHHE LEHHOCTU TPYyIOJ0OUs, HHTEpeC K pa3iIuuHbIM chepam
npohecCHOHANBPHOM AESITeNbHOCTH, CBSI3aHHBIM C MAaTeMaTUKOW H € MPUIOKEHHUSIMH, yMEHHE
CoBepIIaTh OCO3HAHHBIM BHIOOp Oyaymied mpodeccuu W peann30BbBIBATH COOCTBEHHBIE >KU3HEHHBIE
IUTaHBI, TOTOBHOCTh M CIHOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30oBaHHIO M C€aMOOOpa3OBaHUIO Ha
MPOTSDKEHUH BCEH KWU3HM, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PENICHWH MPAKTUUECKHX 3a/1ad
MaTEeMaTUYECKON HAIMPaBJIECHHOCTH;

7) IKOJI0TNYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH IKOJIOTUUECKON KYJIbTYpPbI, TOHUMAaHUE BIUSHUS COIUATHPHO-2KOHOMHYECKUX
IPOLIECCOB Ha COCTOSTHUE TNPUPOJHOW U COLMAIBbHOM Cpebl, OCO3HAHUE TJI00AIbHOIO XapakTepa
9KOJIOTHYECKHUX MPOOJIeM, OPUEHTAIUs Ha IPUMEHEHHE MaTeMaTHUECKUX 3HAHUN ISl PEeLIeHUs 3a/1a4 B
o0JacTu OKpyXaromiei cpenbl, MIaHUPOBAHUE MOCTYNKOB U OIEHKU MX BO3MOXKHBIX MOCIEACTBHMA IS
OKpYKaloIleu Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHSA
HayKd M OOIIECTBEHHON MPaKTHKH, TOHUMAaHWE MaTEeMaTWYeCKOHM HayKH Kak c(epbl 4eloBeYecKOu
JIEATEIbHOCTH, 3TANOB €€ pa3BUTUS W 3HAYMMOCTH JUISl Pa3BUTHS LMBUIIM3ALMM, OBJAJCHUE S3BIKOM
MaTE€MaTUKU U MaTEMaTUYECKON KyJIbTypOH KaK CPEACTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISTh
MPOEKTHYIO U UCCIIEIOBATEIbCKYIO IEATEIbHOCTh MHANBUYAIBLHO U B TPYIIIIE.



METAINPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeilCTBUS

Ba3oBble JJornueckue aeiicTBu:

BBISIBJIAITh M XapaKTEPU30BATH CYIIECTBEHHBIC MPHU3HAKKM MATEMaTHYECKUX OOBEKTOB, MOHSTHIA,
OTHONICHHHA MEXAYy TOHSTUSAMH, (HOpPMYIHpPOBATH OMNpPEHCICHHS TOHSATUH, YCTaHABJIMBATH
CYLIECTBEHHBIH MpPHU3HAK KJIACCU(PUKALMU, OCHOBaHHS HJs OOOOLIECHHS M CpaBHEHHS, KPUTEPHUH
IIPOBOJIMMOIO aHAJIN3A;

BOCTIIPUHUMATh, (QOPMYITUPOBaTH U MpeoOpa3oBBIBATH CYKISHUS: YTBEPAUTCIbHBICE U
OTpUIATENIbHbIC, EANHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITH MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3M U MIPOTUBOpEUHs B (pakTax, NaHHBIX,
HAOMIOJICHUSAX W YTBEPXKICHUSX, MpeuiaraTb KPUTEPUU JMJIsS BBISBICHUS 3aKOHOMEpPHOCTEH W
IIPOTUBOPEYMI;

JenaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKHM, JEAYKTHUBHBIX W HWHIYKTHUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MPOBOAMUTHL CAMOCTOSITENIBHO JI0Ka3aTeIbCTBA MAaTEMaTHYECKUX YTBEPXKACHUN (IpSIMbIE W OT
MPOTUBHOTO), BHICTPAUBaTh APTyMEHTAIIMIO, NMPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE CYXKJICHHS U BBIBOJIBI;

BbIOMpaTh CIOCOO pelieHus y4dyeOHOM 3ahauu (CpaBHUBATh HECKOJIBKO BapUAHTOB pELICHUS,
BbIOMpaTh HanOoJee MOAXOSAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble nccienoBarejbckme 1eiCTBUSA:

UCIOJIb30BaTh BONPOCHl KaK MCCIEA0BATENbCKUNA HHCTPYMEHT NO3HAHUS, (POpMYIHpOBaTh
BOMPOCHI, (PUKCUPYIOIINE MPOTHBOpPEUHE, MPOOIEeMy, YCTaHAaBIUBATh HCKOMOE U JaHHOE, (hOPMUPOBATH
TUIIOTE3Y, ApI'YMEHTHPOBATH CBOIO MO3UIUI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIA HKCIIEPUMEHT, MCCIIEIOBAHUE MO YCTAHOBJIEHUIO
OCOOEHHOCTEl MaTeMaTH4ecKOro OO0bEeKTa, SIBJICHMsS, MPOIECCa, BBIIBIECHUIO 3aBUCUMOCTENH MEXIY
00BbeKTaMU, SIBJICHUSIMH, TTPOIIECCAMU;

caMoCTOsTeNbHO (popMynHpoBaTh O0O0OOIIEHHS ¥ BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOTO
HAOIO/IEHUs, HUCCIICJIOBAHMSI, OIEHUBATh JOCTOBEPHOCTH IIOJIYUEHHBIX pE3yJbTaTOB, BBIBOJOB U
0000111eHHI];

MPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE IPOLIECCa, a TAaKXKE BBIABUTATh NMPEANOIOKEHHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH JepuruTel MH(POpMAIIUM, JAHHBIX, HEOOXOAMMBIX JUIsI OTBETa Ha BOMPOC W IS
pelIeHus 3a/1a4i;

BBIOMpaTh WH(GOPMAIIMIO U3 UCTOUYHUKOB PA3TUYHBIX THIIOB, aHATM3UPOBAThH, CUCTEMATU3UPOBAThH
U MHTEPIPETUPOBATH HH(OPMAIIHIO PA3IMYHBIX BUIOB U (DOPM MPEICTABICHHUS;

CTPYKTYpUpPOBaTh WH(OpMAIMIO, MPEJACTaBIATh €€ B Ppa3IMYHBIX (opMax, HILTFOCTPUPOBATH
rpaduyecku;

OIICHUBATh HAJEKHOCTh MH(POPMAIINH 110 CAMOCTOATEIHHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eliCTBUSA

OO0uienne:

BOCIIPHHUMATh U (POPMYIMPOBATH CY)KJICHHS B COOTBETCTBUH C YCJIOBUSAMH U LETSIMH OOIICHUS,
SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U IHCbMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHHUSI 110 XO/1y PEIIeHHUs 3a/1a4l, KOMMEHTHUPOBATh MOJyUYEHHBINH pe3yIbTaT;

B X0Ji¢ OOCYXXJIEHHUS 3a7aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIaeMOM TEMBI, MPOOJIEMBI, PelIaeMoin
3a/a4M, BBICKA3bIBaTh WJEH, HALIEJICHHBIE HA IIOMCK PEIIEHUs, COIOCTaBIATh CBOM CYKICHHUS C



CY)KICHUSIMH JpPYTUX YYaCTHUKOB Juaiora, OOHApyKHWBaTh pa3iM4yhe€ M CXOJACTBO TIO3ULIUH, B
KOPPEKTHOU Gopme GopMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKCHHUS,

NPEACTABISTh PE3YNbTAaThl PEHICHUS 3aJaud, OKCIEPUMEHTa, WCCIEIOBaHUsA, TIPOEKTa,
CaMOCTOSITeNIbHO BbIOHMpaTh (OpMaT BBICTYIUICHHMSI C y4ETOM 3a/Jay Mpe3eHTalld U OCOOCHHOCTEM
ayJUTOPUH.

PeryasiTuBHbIe YHUBepCaJbHbIE y4eOHbIe T1eiicTBUS

Camoopranu3anus:

COCTABJIATH IIJIaH, AJITOPUTM PEIICHUS 3a/1a4d, BRIOUPATh CIIOCO0 PEIICHUsI C Y4ETOM UMEIOIIUXCS
pECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUIA C
y4€TOM HOBOU HH(OPMAITHH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHbII HHTEJJIEKT:

BJIQJICTh HABBIKAMHU I103HABATEIBLHON pe(JICKCHM Kak OCO3HAHHWs COBEpIIAEMBIX JEHCTBUA W
MBICTTUTEIILHBIX TPOIECCOB, WX PE3yJabTaTOB, BJIAJETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS
mpoliecca U pe3yibTaTa peleHrus MaTeMaTUIeCKOM 3a1a4u;

NpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh TMpU pPEIIEHUU 3aJa4d, BHOCUTH
KOPPEKTUBBI B JCATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJIECHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJbTaTa LIEU U YCIOBUSAM, OOBSICHATH MPUYUHBI JOCTUKEHUS HIIN
HEJOCTH)KCHUSI PEe3YNbTaTOB MAESTeNbHOCTH, HAaXOJIUTh OIIMOKY, NaBaTh OIEHKY MNPUOOPETEHHOMY
OTIBITY.

CoBMecTHaA 1eATEJIbHOCTD:

MMOHUMATh U UCIOJIb30BATh MIPEUMYIIIECTBA KOMAHIHOW ¥ MHIUBUAYATIHHON padOTHI TP PELICHUN
yueOHBIX 3a/1a4, IPUHUMATh 11eJIb COBMECTHOM JIEATEIBHOCTH, TUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM
paboThl, pacmpenensaTh BHIBI paboOT, MOroBapuUBaThcs, OOCYKIaTh MPOIECC U Pe3yibTaT pPaboTHI,
0000111aTh MHEHHUS HECKOILKUX JTIOAEH;

y4acTBOBATh B TPYNIOBBIX (popMax paboThl (00CYkaeHHs, 0OMEH MHEHUM, «MO3TOBBIE IITYPMBI»
Y WHBIC), BHITIOJHITH CBOIO YacTh PabOThI M KOOPJAMHHUPOBATH CBOM JEHCTBUS C JIPYTUMHU UJICHAMU
KOMaH/Ibl, OIICHUBATh Ka4eCTBO CBOETO BKJIa/la B OOLIMI MPOIYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKAMU B3aHMMOJCHCTBHUS.

INPEJIMETHBIE PE3YJIBTATHBI

K xoHiy o6y4yenus B 10 kiiacce oOydyarouiuiicss moay4duT CIeAyIOUINE MPEAMETHBIE Pe3yIbTaThl
[0 OTAENBHBIM TeMaM paboueill mporpamMmbl yueOHOro Kypca «Ajiredpa W Hadajga MaTeMaTHYecKOro
aHaJn3ay:

Yuciia v BHIYMCJICHUS:

CBOOOZHO OMEpPHPOBAThH MOHATHIME: PAIllMOHATBHOE YMCIIO0, OECKOHEYHAs TepuoandecKas Apoosb,
MPOIICHTHI, UPPAITHMOHAIBHOE YHCIIO0, MHOXKECTBA PAIMOHAIBHBIX M JACHCTBUTEIBHBIX YHUCEI, MOIYJb
JNEWCTBUTEIILHOTO YHCIIA;

NPUMEHSTh JAPOOW M TPOIEHTHI IS PEHIeHHs] MPUKIATHBIX 3a/ad U3 Pa3lUYHbIX OTpaciei
3HAHUU U pEAIbHOM KU3HH;

MPUMEHATH TPUOTNKEHHBIC BEIYUCIICHUS, TIPABUIIA OKPYTJICHUS, IPUKHUIKY M OIIEHKY pe3ysbTaTa
BBIUHCJICHHI;

CBOOOZHO OMEPHPOBATH MOHSATHEM: CTENEHB C IENIBIM MMOKa3aTeIeM, UCTIOIb30BaTh MOIXOISIIYIO
dbopMy 3anucu JeHCTBUTENBHBIX YHCET TSl PeHICHUS MPAaKTUYECKUX 3a/1a4 U MPEICTABICHUS TaHHBIX;

CBOOOJTHO OTIEpUPOBATH MOHATHEM: apU(PMETHUUECKU KOPEHb HATYpaJIbHON CTEIICHU;

CBOOOJTHO OTIEpUPOBATH TOHATHEM: CTEMEHD C PAIMOHAILHBIM MTOKa3aTelieM;

CBOOOIHO OMEPUPOBATH MOHATUSAMU: Jorapu(m ymca, 1ecITUYHbIC U HATYpaIbHBIC JOTapu(MBbI;



CBOOOJHO ONEPUPOBATH MOHATUSMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YHCIIOBOTO apryMEHTa;
OIIEpUPOBATh NOHATUAMHU: APKCUHYC, APKKOCUHYC U apKTaHI'€HC YMCIOBOIO apryMeHTa.
YpaBHeHUS H HEPABEHCTBA:

CBOOOZHO OMNEpPUPOBATH MOHSATUSIMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUJIbHBIC
YPaBHEHUS U YPaBHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

NPUMEHSTH Pa3IMYHbIC METOJIbl PEIICHHUS PAllMOHATBHBIX U APOOHO-PAlMOHATBHBIX YPAaBHEHHIA,
IPUMEHSTHh METOJl UHTEPBAJIOB JUIsl PEIIEHNsI HEPaBEHCTB;

CBOOOJHO ONEpUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJHOM MEPEeMEHHOI, MHOTOUYIEH C LEIbIMU
ko3 duUIMeHTaMH, KOPHU MHOTOWIEHA, IPUMEHATH JIeJIeHHEe MHOIOWIEHAa Ha MHOTOWIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera miid penienus 3anad;

CBOOOJTHO ONEpUPOBATh MOHATHAMHU: CHUCTEMA JIMHEHHBIX YpPaBHEHWH, MaTpHILA, ONPEIeIUTENb
MaTpuipl 2 X 2 U €ro reOMETPUYECKUN CMBICI, HCIOJIb30BATh CBOMCTBA OINpeAenuTens 2 X 2 mis
BBIYMCIICHHS €r0 3HAYEHUS], IPUMEHSTh ONPEACIUTENN JIJIsl PEIICHHUS] CUCTEMBI JIMHEWHBIX YPaBHEHMI,
MOJIEJIMPOBaTh peajbHblE CUTYallud C IOMOIIBIO CHCTEMbl JIMHEWHBIX YypaBHEHH, MCCIEN0BaTh
IOCTPOCHHBIE MOJEIU C IOMOUIbI0 MaTpULl M ONpPEAEIUTENCH, HMHTEPIPETUPOBATh I1OJIY4YECHHBIH
pe3ynbTart;

HCIIOJIb30BaTh CBOMCTBA JICHCTBHI ¢ KOPHIMH sl TPe0oOpa30BaHUsl BhIPAKEHUH;

BBITNOJHATh MPEOOPa30BaHUS YHMCIIOBBIX BBIPAKEHUH, COJIEPXKALIUX CTENEHU C PalMOHAIBHBIM
[I0Ka3aTeNeM;

MCIIOJIb30BaTh CBOMCTBA Jorapu(MoB i mpeodpa3oBaHus JorapupMUUECKUX BBIPAKECHUN;

CBOOOZHO OMEpUpPOBaATh MOHITUSIMH: HUpPpAlMOHAIbHBIC, MOKa3aTelIbHble M JIOrapupMUUYECKUE
YPaBHEHHUS, HAXOAUTh UX PELICHUS C IOMOIBIO PABHOCUIIBHBIX IEPEXO0I0B MJIN OCYLIECTBIISAS IPOBEPKY
KOpHEH;

IPUMEHSTD OCHOBHBIE TPUTOHOMETPUYECKHE bopMmyIbI IS npeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO ONEPHUPOBATH MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE, TPUMEHATh HEOOXOIUMbIE
(bopMyJIbl s pEIIEeHNUsI OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX YPAaBHEHUI;

MOJIEJIMPOBaTh pealbHbIE CUTyallMM Ha SI3bIKE€ aJreOphl, COCTaBIATh BBIPAKEHHUS, ypaBHEHUS,
HEPABEHCTBA 110 YCJIOBHIO 33Ja4M, MCCIEAO0BAaTh MOCTPOCHHBIE MOJEIN C UCIOJIb30BAaHUEM ammapara
anreOpsl.

DYyHKIUHA U TPaQUKH:

CBOOOJHO ONEpUPOBATh NOHITUAMU: (PYHKILIMSA, CIIOCOOBI 3a/1aHusl QYHKIMH, B3aUMHO OOpaTHbIE
¢byHkuMu, KoMno3uuus ¢GYHKUMH, Trpaduk (QyHKIUHM, BBINOJHATH 3JEMEHTapHble HpeoOpa3oBaHUsS
rpaduKoB QyHKIH;

CBOOOJHO OINEpPUPOBATH MOHATUSAMU: 00JAaCTh ONpEAeNeHUs U MHOKECTBO 3HAa4eHMH (yHKIUH,
HYJU (QYHKIIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO ONEPUPOBATh MOHATUSAMH: YETHBIE U HEUETHBIC (DYHKIIUM, MEPUOIHUECKUE (YHKIINH,
IPOMEXYTKM MOHOTOHHOCTM (YHKIIMH, MaKCUMyMbl W MHUHUMYMBl (YHKIMM, HauOoibllee U
HauMeHbIllee 3HaYeHHe (PyHKIUU Ha IPOMEKYTKE;

CBOOOJHO OMEpPUPOBATH MOHITUSIMHU: CTEIIEHHAs! QYHKIUS C HATYPAJIbHBIM U LEIbIM IIOKa3aTeNIeM,
rpaduK CTENeHHON (QYHKIMU ¢ HaTypaJbHBIM U LIEJIBIM MOKa3aTeaeM, rpaduk KOpHsS N-Oi CTENEeHU Kak
(GyHKIMU 0OpaTHOM CTENEHM ¢ HaTypaJlbHbIM IIOKa3aTeleM;

OIepUpPOBATh MOHATUSAMU: JUHEHHAs, KBaApaTU4YHAs U APOOHO-IMHENWHas (PYHKINU, BBITOJIHATH
3JIEMEHTapHOE UCCIIEIOBAHUE U TTOCTPOEHUE UX IpaUKOB;

CBOOOJTHO ONIEpUPOBATh MOHATHAMU: MTOKa3aTeNbHast U JiorapudmMudeckas QyHKINH, UX CBOWCTBA
U rpaduku, UCTIONB30BaTh UX rpaUKU AJIs pEIICHUs] YpaBHEHUI;

CBOOOZHO OMEpUPOBATh MOHATUSIMH: TPUTOHOMETPUYECKAs OKPYKHOCTb, OIpEIeIeHHe
TPUTOHOMETPUUECKUX (YHKIIHI YUCIOBOTO apryMEHTa;



UCIOJNIb30BaTh Tpaduku QyHKIUN AJI UCCIEOBAHUS MPOLIECCOB M 3aBUCUMOCTEN TIPU PEILIeHUU
3aJa4 U3 IpYrux y4eOHBIX MPEIMETOB U peabHON KHU3HH, BEIPAXXaTh (POpMYIaMU 3aBHCUMOCTH MEXITY
BEJIMYHMHAMU;

Hauyana maTemaTnuyeckoro anajamsa:

CBOOOZHO ONEpUPOBATh MOHATUSMU: apUpMETHUecKas | TeoMeTpuyeckas Iporpeccus,
0ECKOHEUHO YOBIBAIOIIAs T'E€OMETPUYECKas MPOrpeccHs, JIHMHEWHBIH M SKCIOHEHIHAIbHBIA POCT,
(dopMyIa CI0XKHBIX MPOLIEHTOB, UMETh IPEACTABICHNE O KOHCTAHTE;

HCIIOJIB30BAaTh MIPOTrPECCUU AJI PELICHUS PEAJIbHBIX 3a7a4 MPUKIIAJHOTO XapaKTepa;

cBOOOHO ONEepUpOBaTh MOHSATUSAMM: MIOCJIEI0BATEIbHOCTD, CIoco0bI 3a/laHus
[IOCJIEI0BATENbHOCTEN, MOHOTOHHBIE M OrpPaHMUYEHHBIE IIOCJIEI0BATEIBHOCTH, IOHMMATh OCHOBBI
3apOXKICHUSI MATEMaTHYECKOT0 aHaJIN3a KaK aHalin3a OECKOHEYHO MaJlbIX;

CBOOOJHO OMEepUPOBATH NOHITUSIMHU: HETIPepbIBHbIE (QYHKIMHU, TOUKU pa3pbiBa rpaduka GyHKIUH,
ACUMIITOTHI rpaduka PyHKIUH;

CBOOOJTHO OTEPHPOBATH MOHATHEM: (DYHKIUS, HENPEPHIBHAS HA OTpE3Ke, MPUMEHSTH CBOWCTBA
HEeNPEepbIBHBIX PYHKLIMN 1JIs pellIeHus 3a/1a4;

CBOOOZHO ONEpUPOBATH MOHATUSMU: TEpBasi U BTOpas MPOU3BOAHbIE (YHKIMH, KacaTelabHas K
rpaduxy GyHKINU;

BBIUUCIISATH IPOU3BOJAHBIE CYMMBI, IPOU3BEACHUSI, YACTHOTO U KOMIIO3ULIMU JBYX (DYHKLUH, 3HATh
IIPOM3BOIHBIC DJIEMEHTAPHBIX (PYHKIINH;

UCIIOJIb30BaTh T€OMETPUUYECKUIN U PU3NUYECKUI CMBICI MTPOU3BOIHOM JJIsl pEIICHUS 3a/1a4.

MuoxxecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEPALIMU HaJl MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Uis ONUCAaHUS pPEabHBIX IPOLIECCOB U
SBJICHUH, TIPU pEeIIeHUH 3a]1a4 U3 APYrHX y4eOHBIX MPEAMETOB;

CBOOOJTHO ONEpUPOBaTh MOHATHUSMM: OIpEJeNIeHHE, TeopeMa, YpaBHEHHUE-CIIeICTBUE, CBOHCTBO
MaTeMaTHYeCcKoro 00beKTa, J0Ka3aTelbCTBO, PABHOCUIIbHBIE YPAaBHEHHS U HEPAaBEHCTBA.

K koHny o6yuyenus B 11 kiiacce oOydarouuiicss MOIYYUT CIAEAYIOUINE MPEIMETHBIE PE3yIbTaThl
[0 OTAENBHBIM TeMaM paboueill mporpamMmbl yueOHOro Kypca «Anredpa M Hadajga MaTeMaTH4YeCKOro
aHaJIN3a:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJHO ONEpPUPOBATh MOHATUSIMM: HAaTypaJlbHOE U II€JI0€ YHCIIO, MHOXECTBA HATypaJIbHBIX U
IEJIBIX YHCEeN, UCTIOIb30BaTh MpU3Haku nenuMocTH nenbix uncen, HOJ u HOK narypanbhbix uncen
JUISl pEIIEHNUs 3a]1a4, IPUMEHATh alroput™ EBkinuaa;

CBOOOJTHO ONEpUpPOBaTh MOHATHEM OCTaTKa MO MOJYJIO, 3alUChIBATh HATypaJibHbIE YHCIa B
Pa3IUYHBIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;

CBOOOJHO ONEpPUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YHCIO M MHOKECTBO KOMIUIEKCHBIX YHCEIl,
NPECTaBIATh KOMIUIEKCHBIE YHUCla B anreOpanyeckod M TPUTOHOMETPUYECKOH (opme, BBIIOIHSATH
apudMeTHYECKUE oNepaly ¢ HUIMU M U300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHHUsI M HEPABEHCTBA:

CBOOOZHO OIEpUpPOBaATh MOHITUSIMH: HpPpAlMOHAJbHBIE, MOKa3aTellbHble U Jorapudmuueckue
HEPABEHCTBA, HAXOAUTh UX PEUICHHS C TOMOLIbIO0 PABHOCUIIBHBIX I1EPEXO/I0B;

OCYILECTBIISATH OTOOP KOPHEH MpH pelIeHNH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOJAHO  OMEpUpOBAaTh  IOHSATHEM  TPUTOHOMETPUYECKOE  HEPABEHCTBO,  IPUMEHSTH
HeoO0XoauMble (POPMYJIbI IJIS1 PELICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSMHU: CHUCTEMa M COBOKYIIHOCTh YPAaBHEHHUH W HEPaBEHCTB,
PaBHOCHJIBHBIE CHCTEMBl M CUCTEMBI-CIEJICTBUS, HAXOIUTh PEIIECHUS CHUCTEMBl M COBOKYIHOCTEH
palMOHATIBHBIX, UPPALMOHANIBHBIX, TOKA3aTENbHbBIX U JIOrapu(MUYECKUX YpaBHEHUN U HEPABEHCTB;

pemiath  palMdOHAJIbHbIE,  UppalMOHAJIbHbIE,  IOKa3aTelbHblE,  JIOTapuPMHUUECKHEe U
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAILNE MOYJIN U TTapaMeTphI;



INPUMEHATh T'papUuecKue METOAbI Ul PEIICHUs YpPaBHEHMH M HEPaBEHCTB, a TaKXkKe 3ahay C
napaMeTpamy;

MOJIEIUPOBATh PeajbHbIC CUTYAIlMH Ha SA3BIKE aureOpbl, COCTAaBJIATH BBIPAKCHHS, ypaBHEHUS,
HEPAaBEHCTBA M HX CHCTEMBl II0 YCIOBHIO 3aJa4ud, HCCIENOBaTh IIOCTPOCHHBIE MOJEIN C
UCIIOJIb30BaHUEM amnapaTa ainreopsl, MHTEPIPETUPOBATh MOJIyYE€HHBIN pe3yJIbTaT.

DyHKIUHA U TPaPUKH:

CTPOUTH TPAPUKN KOMIO3HLIUU (YHKIIUI ¢ TIOMOIIBIO 3JIEMEHTAPHOTO HCCIICAOBAHUS U CBOWCTB
KOMITO3ULIUH IBYX (PYHKLIUH;

CTPOUTB FeoMeTpHUecKre 00pa3bl ypaBHEHUIH 1 HEPABEHCTB HAa KOOPIMHATHOM MJI0CKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: TPAPUKU TPUTOHOMETPHUUECKUX (DYHKIIHUIA;

OPUMEHATH (QYHKIMH 11 MOACTUPOBAHUS U UCCIEIOBAHNUS PEATbHBIX MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOI0 aHAJIM3A:

UCIIOJIb30BaTh MPOU3BOJHYIO ISl UCCIIEJOBAHUS (PYHKLIMU HA MOHOTOHHOCTb U SKCTPEMYMBI;

HAXOJUTh HanOOJIbIIIee U HAUMEHbIIee 3HaUeHUS (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;

HCIIOJIB30BaTh IIPOU3BOAHYIO JUIS HAXOXKIACHUS HAWIydlIero PELICHHs B NPUKIAIHBIX, B TOM
YHCJIE COLMAIbHO-DKOHOMUYECKHUX, 3aJadax, AJsA OINPENEICHHs CKOPOCTM M YCKOPEHMs Ipolecca,
3aJaHHOTO (OPMYJION WK rpaduKoMm;

CBOOOZHO OIEpPUPOBaTh MOHATHSAMH: IE€PBOOOpa3Hasi, ONPEAENEHHBIM HHTErpajl, HaXOIUTh
NepBOOOPA3HBIC AIIEMEHTAPHBIX (DYHKIMN M BRIYUCIATH HHTErpa o ¢popmyine Hetorona-JleiiOHuma;

HaXOJUTh MJIOLIAIU MJIOCKUX (GUTYp U 0OBEMBI T C IOMOILIBIO HHTErpaa;

UMETh MPEACTABIECHUE O MaTeMAaTHUYECKOM MOJAEIUPOBAHUM Ha IPUMEPE COCTABIICHUS
G depeHIMATBHBIX YPaBHCHHUI,

pemaTh TpPUKIAJHBIE 3aJa4d, B TOM YHCJIE COIHAIBbHO-dKOHOMHYECKOTO H (HU3UIECKOTO
Xapakrepa, CpeICTBAMHA MaTeMAaTUIECKOr0 aHAJIA3a.

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HaunmeHoBanue
Ne (undpossbie)
Pas3licjioB U TEM Konrpoabsnbsie IIpakTnueckue
o0pa3oBaTe/ibHbIE

n/n NMPOrpaMMbl Beero 0 0
porp padoTnI padoThI pecypebi

MHOXeCcTBO
JIEHCTBUTEIIHLHBIX
yucell. MHOTrOUYJIEHEL.
PanuonanbHbie
ypaBHEHUS U
HEpPaBEHCTBA.
CucreMbl THHEHHBIX
YpaBHEHUI

OyHKIMH U TpadUKH.
2 CrenenHast GyHKLUSA C 12 1
IEIBIM ITOKa3aTeIeM

Apudmernueckuit
3 KOpEHb N-O CTETICHHU. 15 1

Hppauunonaisusie




ypaBHEHUS

[TokazarenbHas
byHKIHS.
[TokazarenbHble
YpaBHCHHUS
Jlorapupmuueckas
byHKIHS.
Jlorapupmuueckue
YpaBHCHHUS

Tpuronomerpuyeckue

BBIPKEHUS U
ypaBHEHUS

10

18

22

TlocnenoBarensHOCTH
Y TIPOTPECCUU

10

HenpepsiBabie

GbyHKIHN.
[IpousBogHas
IToBTOpEHME,
000011IeHHE,
CHCTEeMaTH3aIus
3HaHUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

11 KIIACC

Ne
n/n

HanmenoBanue
pa3aesioB U TeM
NPOrpaMMsbI

HccnenoBanue
(GYHKIUH C TOMOIIBIO
MPOU3BOIHOMN
IlepBooOpa3nas u
UHTErpal

20

136

Koaun4yecTBO 4acoB

Bcero

22

12

KoHTpoJbHbIE
padoTbl

IIpakTH4eckue
padoThbI

DJIEKTPOHHBIE
(uudgposrbie)
o0pa3oBaTte/ibHbIE

pecypchl

I'pacduxu
TPUTOHOMETPUUYECKUX
(byHKIMH.
Tpuronomerpuueckue
HEPaBEHCTBA

14

UppannonanbHsie,
MOoKa3areabHbIe U
norapupMUUEcKue
HEpaBEHCTBA

24




5 KowMmruiekcusie yncia

10

HarypanbHble u 1iesnbie
qucna

Cucremnl
palMoHaIbHBIX,
HPPaIMOHAIILHBIX
[MOKa3aTeNbHbIX U
JIOrapu(PpMUICCKHX
YpaBHEHUU

8 3aia4n ¢ napameTpamu

10

12

16

[ToBTOpEHME,
000011IeHNE,
cUCTEeMaTH3aIus

3HAaHUHU

16

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

136
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