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INOACHUTEJIbBHAS 3AIINCKA

YueOHblii Kypc «AureOpa M Havajga MaTeMaTHYECKOTO aHallM3a» SIBISICTCS OJHUM U3
HanOoJsiee 3HAUYUMMBIX B IpPOrpaMMe CpeJHero oomiero oOpa3oBaHUs, IOCKOJBKY, C OIHOMN
CTOPOHBI, OH O0ECIIeYMBAaET HMHCTPYMEHTAIBHYIO 0a3y Ui W3y4eHHsS BCEX EeCTECTBEHHO-
HAy4YHBIX KYpPCOB, a C APYroil CTOPOHBI, (hOPMHUPYET JOTUYECKOE M aOCTPAKTHOE MBIIUICHUE
o0y4aromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHSI HMH()OPMATHKH, OOIICCTBO3HAHHMS,
WUCTOPUH, CIIOBECHOCTH W JPYTHX JUCIHMIUIMH. B pamMkax JgaHHOTO y4eOHOro Kypca
oOyJarolmuecsi OBJIAJICBAIOT YHHBEPCAIBHBIM  SI3BIKOM COBPEMEHHOW HayKH, KOTopas
bopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

VY4eOHbIi Kypc anreOpbl ¥ Hadajdl MaTeMaTHYECKOTO aHAIM3a 3aKJIQJBIBAET OCHOBY JUIS
YCIICIIHOTO OBJAJICHUS 3aKOHaMHU (U3HMKH, XUMHHW, OWOJIOTHUH, TIOHMMAaHUS OCHOBHBIX
TEHJEHIMH pa3BUTUS SKOHOMMKHM M OOILECTBEHHOM >KM3HHU, IO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IH(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIIONB30BaTh WX IS
JanpHeimero oOpa3oBaHUS W B IIOBCEAHEBHOM »kM3HM. B TO ke Bpems oBiazeHue
a0CTPaKTHBIMM U JIOTUYECKH CTPOTUMHU KOHCTPYKLHUSMHU alnreOpbl ¥ MaTeMaTU4YEeCKOro aHaiu3a
pa3sBUBaeT yMEHUE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HWCTHMHHOCTb, JOKa3bIBaTb
YTBEPXKICHHS C TIOMOIIBI0 UHAYKIIMH U PACCYXAATh JECAYKTUBHO, UCIIOIB30BaTh 0000IIEHNE U
KOHKPETH3al1io, abCTparupoBaHUWE W aHAIOTHIO, (OPMUPYET KpEeaTMBHOE M KPUTHYECKOE
MBIILUICHHUE.

B xone usyuyenuss yueOHOro kypca «AnreOpa M Hadajga MaTEeMaTHMUECKOIO AaHAIU3a»
oOyyaromuecs: TMOJy4aloT HOBBIM ONBIT peIleHHs MNPHUKIAJHBIX 33Jad, CaMOCTOSTEIbHOIO
IIOCTPOEHUs MAaTeMaTH4YECKUX MOJENEH pPEalIbHBIX CUTYyallMi, UHTEPIPETALUN IOJTYYEHHBIX
pEeLIeHNH, 3HAKOMATCS C IpUMepaMi MaTeMaTHYECKUX 3aKOHOMEpPHOCTEH B MpHUpoJe, HAyKe U
HCKYCCTBE, C BBIAAIOIIUMUCA MATEMATHYCCKUMU OTKPLITUAMHA U UX aBTOpaMHU.

YueOHbIl Kypc 00JaaeT 3HAYUTEIbHBIM BOCIUTATEIBHBIM MOTEHIIHAIOM, KOTOPBIMA
peanu3yeTcs Kak uepe3 yueOHBIH MaTepual, CIoCcOOCTBYIOMIMKM (OPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk U yepe3 crneuupuky ydeOHOM  JesATeNbHOCTH, TpeOyromen
MPOJIOJDKUTENIBHOM — KOHLEHTpPAallMM  BHUMAaHUS, CaMOCTOSITEIbBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJTYYEHHBIN pe3ysbTarT.

B ocHoBe meroauku oOydeHusi ainredpe M HayajiaM MaTeMaTUYECKOTO aHajau3a JIEKHUT
JeSTeIbHOCTHBIN MPUHLIUI O0yYEHUSI.

B ctpykType yuebHOro Kypca «Anredpa u Hauaiza MaTeMaTUYECKOTO aHAJIM3a» BbIJEIECHbI
CIIEIyIOIINE COJEPKATENbHO-METOUYECKHe JTHHUM: «Uucina u BbUUCICHUSY, «DYHKIUH WU
rpadukny, «YpaBHEHHUS U HEPaBEHCTBa», «Havama MaremaTH4eckoro aHanusa», «KMHoOkecTBa U
Joruka». Bce OCHOBHBIE COIEpKATEIHLHO-METOJUYECKUE JIMHUM HM3YYarOTCS Ha MPOTSHKEHUU
JIBYX JIET OOyYeHHsI Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS IPYT
JIpyra ¥ TOCTENEHHO HACHIIASCh HOBBHIMH TeMaMU U paszaenamu. J[aHHBIH ydeOHBIH Kypc
ABJICTCA HWHTCTPATHUBHBIM, ITOCKOJIBKY 06T)e)II/IH$IeT B cebe COACPKAaHUEC HCECKOJIBKUX
MaTeMaTHYECKUX JMCUUIUINH, TAaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYeCKU aHalu3,
TEeOpusi MHOXKECTB, MaTeMaTudeckas joruka u napyrue. [lo mepe Toro kak oOydaromuecs
OBJIAACBAIOT Bcé 60.1166 IMAPOKHUM MATCMATUUYCCKHUM aMIaparoM, y HHX MOCJICIOBATCIILHO
dbopMupyeTcsi ¥ COBEPIICHCTBYETCSI yYMEHHE CTPOUTh MaTEMaTHUECKyl0 MOJETb pPeabHOM
CUTyallud, MPUMEHATh 3HAHMS, TMOJTYYEHHBbIC NMPU HM3YYEHUH Y4EeOHOro Kypca, A peIieHUs



CaMOCTOSITENILHO C(HOPMYIIMPOBAHHOW MaTeMaTHYeCKOW 3ajadd, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

ConepxatenpHO-MeTOIMYEeCKass ~ JOUHHS ~ «YwWcma W BBIYMCICHHS» — 3aBepiiact
(dbopMUpOBaHNE HABBIKOB HCIIONIH30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOE OBLIO HAYaTO Ha
YpOBHE OCHOBHOTO 0011ero obpaszoBanus. Ha ypoBHe cpeanero oOrmiero odpazoBanus ocodoe
BHUMaHUE yjaenseTcss (GOpMUPOBAHUIO HABBIKOB PAllMOHAIBHBIX BBIYUCIICHUH, BKJIFOYAIONINX B
ceOs1 MCIOJIb30BaHKME PA3IMYHBIX (OPM 3alUCH YHCIa, YMCHHE JIENaTh MPHUKHUJIKY, BBITOJIHAThH
npUOIKEHHBIC BEIYUCIICHUS, OIICHUBATh YHCIIOBBIC BRIPAKEHUS, pab0OTaTh ¢ MATEMAaTHICCKUMU
KOHCTaHTaMH. 3HAKOMbIC OOYYalOUIMMCS MHOXECTBAa HATYpPaJbHBIX, IENbIX, PAI[HOHAIBHBIX W
JNEHCTBUTEILHBIX YMCEN JIOMOJHSAIOTCS MHOXECTBOM KOMIUICKCHBIX YHCel. B KaXIoM W3 ITHX
MHOECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE €My CIEIM(PHUSCKUE 3a/1a4H U OTICPAIUH: JICTICHUE
HAIIeJIO, ONEPUPOBAHME OCTAaTKaMM Ha MHOXECTBE IIENIBIX YHCEN, O0COoOble CBOWMCTBA
palMOHATIBHBIX U UPPAIMOHAIBHBIX YUCEN, apu()METHUECKUE OTEpaliy, a TaKKe H3BJICUCHHE
KOpDHS ~ HATypaJbHOW CTENCHM HA MHOXECTBE KOMIUICKCHBIX  4YHCeN.  bmaromaps
MOCJICIOBATEIBHOMY ~ PAacUIMPEHHI0  Kpyra  KCIOJIb3YeMbIX  YHUCE W 3HAKOMCTBY
C BO3MOXKHOCTSIMH WX TNPUMEHEHUS JUIS peIIeHUS pa3iMuHbIX 3amad  (GopMUpYyeTCs
NpPEJCTAaBICHUE O CJUHCTBE MAaTeMaTHKH Kak Haykd W e pOJM B TIOCTPOCHUU MOJeINei
peaIbHOTO MUPA, IUPOKO UCTIOIB3YIOTCS 0000IIeHNEe U KOHKPETU3AIHSI.

JIunaus «YpaBHEHHS M HEPABEHCTBA» pEANM3yeTCs Ha MPOTSIKEHUM BCEro oOydyeHUs Ha
YpOBHE cpegHero ooOuiero oOpa3oBaHus, IOCKOJIbKY B KaxaoMm pasiene IIporpammbl
IPETyCMOTPEHO PELIEHNE COOTBETCTBYIOIINX 3agad. B pesynpraTe oOyuaromuecs OBIaJICBarOT
pasIMYHBIMM ~ METOJAaMM  pEleHMs] palMOHAIbHBIX, HpPpAlMOHAIBHBIX, [OKa3aTeIbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUYECKUX YpaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXkKe 3ajad,
cojepkauux mnapaMmerpsl. llomyueHHbIE yMEHHA HIMPOKO MCIONB3YIOTCA MPH HCCIEN0BAHUU
(GYHKIMI ¢ TOMOIIbIO TPOU3BOAHOMN, IPU PEIICHUN NMPUKJIAJHBIX 3a/1a4 U 337]a4 Ha HaXOXKICHHE
HauOOJIBIINX U HAaUMEHbIINX 3HauUeHUH (yHKUMU. JlaHHas cojeprkaTesibHas JMHUS BKIIOYAeT B
cedst Takke (OpMUPOBAHHWE YMEHUM BBINONHATH pacuéTel No (opmynaM, HpeodpazoBaHUs
paloOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKECHHM, a TAK)KE BBIPAXKECHUH,
coJepXKalMX CcTeneHu M JorapudMel. biaromaps usyudeHuro anreOpandeckoro marepuana
OPOMCXOIUT JalbHEHIee pa3BUTHE AITOPUTMUYECKOIO0 U aOCTPAaKTHOTO  MBIIIJICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JAETYKTUBHBIX PacCyKICHHUM, pabOThl C CUMBOJIBbHBIMU
dbopmaMu, TpeACTaBICHUSI 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeaaraet 3QpQeKTUBHbIE HHCTPYMEHTHI I PEHICHHs] IPAKTUUECKUX U €CTECTBEHHO-
Hay4yHBIX 3ajja4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopnepxaTenbHo-MeToanYeckass JUHUS «DyHKIMUA U TpadUKU» TECHO MeperuieTaeTcs ¢
IPYTUMH  JIMHUSMH ~ y4eOHOTO  Kypca, TIOCKOJIbKY B  KAaKOM-TO  CMbICIEe  3a7aér
MOCNIEI0BATEIbHOCT, ~ M3yUeHUsT  MaTepuana. M3ydeHue  CTENeHHOW, MOKa3aTelbHOMH,
JOrapu(pMHUECKON U TPUTOHOMETPUUIECKUX (DYHKIIMHA, UX CBOMCTB M TPa(UKOB, UCIIOJIB30BaHHE
GyHKIMN Ui pemleHust 3ajad U3 JpYTUX y4eOHBIX IMPEeIMETOB W peabHOM KU3HU TECHO
CBA3aHO KaK C MaTeéMaTHYECKUM aHAJIM30M, TaK U C PEIIEHUEM YpaBHEHMM U HepaBeHCTB. [Ipu
3TOM OoJpIIOE BHUMaHuE yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXarb (QopmyiaamMu
3aBHCUMOCTH MEXAY Pa3IUYHbIMU BEIMYMHAMH, UCCIEI0BATh MOJyYeHHbIE (DYHKIMH, CTPOUTH
ux rpaduku. Marepuan STOM cojep)KaTeNbHON JIMHMM HalleJIeH Ha pa3BUTHE YMEHHH U
HaBBIKOB, MO3BOJISIOMIMX BBIPAKaTh 3aBUCUMOCTH MEXIY BEIHUYMHAMHM B Pa3IMYHON (opme:
aHAJTUTUYECKOM, Trpaduyeckoii W clIoBeCHOHM. Ero wu3ydeHme CcrmocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUS, CIIOCOOHOCTH K  OOOOIIEHWI0 W KOHKPETU3aIHH,
HCITOJIb30BAaHUIO aHAJIOTUH.



ConepxarenpHas nmuHUS «Hadama mMaTeMaTHUECKOTO aHAIN3a» ITO3BOJISET CYIIECTBEHHO
pACHIMPUTH KPYr KaK MaTeMaTHYECKHX, TaK W MPHUKIAJHBIX 3a/1ad, JOCTYIHBIX 00y4JarouumMcs,
TaK KaK y HUX IOSIBJISIETCS BO3SMOXKHOCTb CTPOUTH I'PaUKU CIOKHBIX (PYHKUIUH, OMPEAEIATh UX
HauOOJIbIINE ¥ HAaMMEHBIINE 3HAYCHUS, BRIYUCIATE IUIOManu Guryp u oObEMBI Tell, HAXOAUTD
CKOPOCTM W YCKOpeHHs TmpoueccoB. JlaHHas cojaepkaTenbHasl JIMHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH IIOCTPOCHHUSI MaTeMaTH4YeCKUX MOJeNed peaJbHBIX CHTYaluid, IO3BOJISIET
HAXOJUTh HAWIIyylllee pelIeHHWEe B MPHUKIATHBIX, B TOM YHCJIE COLMUAIBHO-KOHOMHUYECKHUX,
3a7a4ax. 3HAKOMCTBO C OCHOBAMH MaTeMaTHUYECKOIO aHaJM3a CIIOCOOCTBYET DPa3BUTHIO
abcTpakTHOTO, (OPMATBHO-IOTUYECKOTO U KPEaTUBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacno3HaBaTh MPOSBICHHS 3aKOHOB MAaTEMaTHKH B HayKe, TEXHUKE U McKyccTBe. O0ydaromuecs
Y3HAIOT O BBIAAIOIIUXCS Pe3yJbTaTax, MOJYYEHHBIX B X0/ Pa3BUTH MaTeMaTHKH KaK HayKH, U
00 HUX aBTOpax.

CopnepxaTenbHo-MeToANYeCKass JHHUA «MHOXECTBa W JIOTMKa» BKJIOYaeT B cels
JJIEMEHTBl TEOPUUM MHOKECTB M MaTEeMaTH4YECKOM JIOTHUKU. TeO0peTHMKO-MHOKECTBEHHBIE
IPECTaBICHUs] MPOHU3BIBAIOT BECh KypC LIKOJbHOW MaTeMaTHMKU M HpeiaraloT Hauboiiee
YHUBEPCAJBHBIN S3bIK, OOBEIUHSIONIMN BCE pa3/ieibl MaTEeMaTHKH W €€ NPUIIOKCHHUH, OHU
CBS3BIBAIOT Pa3HbIE MAaTEMATUYECKUE NUCLIUIUIMHBI U UX IPWIOKEHUA B eauHoe 1enoe. [loatomy
BaXHO JIaTh BO3MOXKHOCTh OOyYaroleMycs IOHUMaTh TEOPETHUKO-MHOXKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTUKM M HCIIOIb30BAaTh €ro Ui BBIPAXKEHUS CBOMX MBICIEH. Jlpyrum
BAKHBIM IIPU3HAKOM MAaTE€MAaTHKU KaK HAyKH CIEAyeT IIPU3HATh CBOMCTBEHHYIO €l CTPOrOCThb
00OCHOBaHMH W  CJEJOBAHUE OINpPENENEHHBIM IpaBUJIaM IOCTPOECHUS  JJOKA3aTelbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MAaTE€MaTU4YEeCKOW JIOTMKU CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOIO
MBILIEHHUS] 00Y4arOIUXCsl, TTO3BOJISIET UM CTPOUTH CBOM PACCY)KJEHHsI Ha OCHOBE JIOTHYECKHUX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIIJICHHUS.

B yueOHOM Kypce «Anredpa v Hayajla MaTEMAaTUYECKOT0 aHAJIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOr0 MOJIEJIMPOBAHUS, KOTOpbIe IpPHU3BaHbl CIIOCOOCTBOBATh (POPMHUPOBAHUIO
HABBIKOB [TOCTPOCHMSI MOJIETIEN PeabHBIX CUTYyalMi, UCCIEIOBaHMS ITUX MOJENIENH C TOMOIIbIO
anmapara ajareOpbl U MaTeMaTHYecKOro aHalln3a, WHTepIpeTaluy IOJIyYEeHHBIX pPe3yJbTaToB.
Takue 3agaHUs BIUIETEHbl B KaXAbIH M3 pa3lesioB MpPOrpaMMbl, MOCKOJBKY BECh MaTepuai
y4eOHOTro Kypca IIMPOKO HCIONb3YyeTcs A pelleHHs NPUKIaAHbIX 3anad. Ilpu pemeHun
peabHBIX MPaKTUYECKUX 3a7ady oOydaroliuecss pa3BUBAIOT HaOII0JaTeNbHOCTh, YMEHHE
HaXOJUTh 3aKOHOMEpPHOCTH, aOCTparupoBaThCs, MHCIOIb30BaTh aHAIOTUIO, 0000maTh U
KOHKpPETH3UpOoBaTh mpodsemy. JlearenpHOCTh 1O (OPMHPOBAHUIO HAaBBIKOB pELIEHUS
NPUKJIAJHBIX 3a]1a4 OPraHU3yeTCs B Mpoliecce U3yUeHHsI BCeX TeM yueOHOro kypca «Anredpa u
Hayajia MaTeMaTUYeCKOro aHaIn3ay.

Ha usydenne yueOHOTO Kypca «Anrebpa U Hadaga MaTeMaTUYECKOTO aHAIIN3a» OTBOUTCS
272 4aca: B 10 xmacce — 136 wacoB (4 gaca B Henmento), B 11 kmacce — 136 yacoB (4 daca B
HEJIETIIO).



COJAEPKAHUE OBbYYEHUA

10 KUIACC

Yucsa v BbIYUCTICHUSA

Panmonaneubie yncia. OOBIKHOBEHHBIC W JECATUYHBIC APOOU, TPOIEHTHI, OECKOHEYHBIE
nepuoanueckue 1podu. [Ipumenenue apodeii 1 MPOIEHTOB ISl PeICHHs TIPUKIIATHBIX 3329 U3
Pa3IMYHBIX OTpacieil 3HAHUW U pPeabHOW KU3HU.

JleiicTBuTenbHbIC YHCla. ParyoHanbHBIE W HppalMOHAIBHBIC 4ucia. Apudmernyeckue
ONEpalMK ¢ JEUCTBUTENIbHBIMU uYuciaaMu. Moyib JEMCTBUTENBHOIO YHUCIIA M €ro CBOMCTBA.
[Tpubmm>x€HHbIE BBIYUCICHUS, IMIpaBUJa OKPYTJIEHUSA, MPUKUAKA M OICHKa pe3ysbTaTa

BBIYHCIICHUH.

Crenensb ¢ 1enbIM nokazateneMm. bunom Herotona. Mcnonb3oBanue moaxoasiieii hopmbl
3aMUCH ICUCTBUTEIIBHBIX YUCEI JJIS PEIICHHUS TPAKTUYECKUX 3a]1a4 M TPEJICTABICHUS JTaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENEHHU U €ro CBOMCTBA.

Cremnenp ¢ palluOHAJIBHBIM I10OKAa3aTCJIEM U eé CBOﬁCTBa, CTE€IIeHb C ACUCTBUTEIBLHBIM
IIOKa3aTciIeM.

Jlorapudm uucna. CoiictBa jorapudma. JlecITHIHBIC U HATYPATBHBIE JIOTAPU(PMBL.

CI/IHYC, KOCHUHYC, TaHI'CHC, KOTAHI'CHC YHCJIOBOI'O aprymcEHTaA. ApKCI/IHyc, APKKOCHUHYC U
APKTAHI'CHC YUCJIOBOI'0 aprymMmeHTa.

YPaBHeHHﬂ H HEPpaBCHCTBA

ToxaecTBa M TOXAECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YypaBHEHHUS.
PaBHOCHIIBHBIE YpaBHEHMS M YpaBHEHHUsI-CIIEACTBHs. HepaBeHCTBO, pelleHe HEpaBEHCTBaA.

OcHOBHBIE METObI PELIECHUS LENbIX U JIPOOHO-pallMOHATbHBIX YPaBHEHUN U HEPABEHCTB.
MHorouneHsl OT OJHOM TNepeMeHHOW. JleleHrne MHOroujieHa Ha MHOTOYJIEH C OCTAaTKOM.
Teopema be3y. MHoroumnens! ¢ nensiMu kodddunmentamu. Teopema Buera.

[TpeoOpa3zoBaHys YUCIOBBIX BBIPAXKEHUM, COJIEPIKAIINX CTENIEHH U KOPHH.

WppanuonaneHple  ypaBHEHHsA. (OCHOBHbIE METOABI  PELIEHUS  UPPALMOHAIBHBIX
YpaBHEHUM.

IToxazaTenpHBIC YpaBHCHHUA. OCHOBHBIE MCTO/bI pCHICHUA TTOKAa3aTCIbHBIX ypaBHeHHfI.

[IpeoOpazoBanue BeIpaKEHUH, COIEPIKAIINUX JOTapUPMBI.



Jlorapudmuueckue ypaBHeHHA. (OCHOBHBIE METOJBl pEIICHUS JIOrapu(PMHUUECKUX
YpaBHEHUH.

OcHoBHBIE TpUroHomerpuueckue ¢(opmyisl. [IpeobpazoBaHue TPUTOHOMETPHUUECKUX
BBIPAKECHUM. PellleHre TpUroHoOMeTpU4eCKUX YpaBHEHHM.

Pewrenne cucreM JMHEHHBIX ypaBHEHMH. Marpuiia CHUCTEMbl JIMHEHHBIX YpaBHEHMM.
Onpenenuresib MaTpUlbl 2X2, €ro TEOMETPUYECKUMH CMBICI U CBOWCTBA, BBIYUCIICHUE
€ro 3Ha4YCHMs, MPUMEHEHHUE OIpPEACIIUTENs I PEUICHUsS CHUCTEMbl JIMHEHHBIX YpaBHEHUH.
Pemenne npuknazHbIX 3a7ad ¢ NOMOIIBIO CHUCTEMbl JIMHEWHBIX ypaBHeHUM. lccienoBanue
IIOCTPOEHHOM MOJIETU C TIOMOULIBIO MAaTPULL U ONIPEAETUTENEH.

IlocTpoeHrne MareMaTM4eCKUX MOJEIEH PEaJbHOM CHUTyalMd C IIOMOIIBK) YPaBHEHUHN U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHM M HEPAaBEHCTB K PEIICHMI0 MAaT€MaTHYECKMX 3aJad U
3ajla4y U3 pa3IMuHbIX 00JacTell HayKU U peabHOM KU3HU.

DOyHKIUH U rpauKu

Oynkuus, crnocoObl 3amanus QyHKIMU. B3ammuo oOpartable ¢yHkumu. Kommosunms
¢ynkuuit. ['paduk dyHkumun. DnemeHTapHbIe Tpeodpa3zoBaHus rpauKoB QYHKIUI.

OO6nacTp ompeneneHuss 1 MHOKECTBO 3Ha4eHu ¢yHkumu. Hymu ¢ynknuu. [IpomexyTkn
3HaKonocTossHCcTBA. YETHbIe M HeuéTHhle QyHKUMHU. [lepuogmueckue ¢ynkumu. IlpomexyTkn
MOHOTOHHOCTH (YHKIMU. MakcuMyMbl 1 MUHUMYMbI (yHKIUH. HanbGonpiiee u HamMeHbIee
3HaYeHHs (QYHKIIMH Ha TPOMEKYTKE.

Jluneitnas, kBagpaTuyHasi U JpOOHO-IHHENHAs QYHKIUU. DJIEMEHTapHOE UCCIeI0BaHUE U
MOCTPOEHHE UX TPaPHKOB.

CreneHHass (yHKIUS C HaTypaJbHBIM U LENbIM MHoka3areneM. EE cBoiictBa u rpaduk.
CpoiicTBa U rpaduk KOpHS n-0il CTeneHW Kak (pyHKUIHMHM OOpaTHOM CTENEeHHM C HaTypalbHBbIM
IIOKA3aTEJIEM.

[Toka3zarenbHas u norapupmudeckas GyHKLIUHU, UX CBOMCcTBA M rpaduku. Mcnons3oBanue
rpaduKoB QYHKIUH U1 peleHns ypaBHEHUH.

TpuroHomerpuyeckas OKpPY)KHOCTb, OIpEJCIEHUE TPUTOHOMETPUUYECKUX  (DYHKIMH
YHUCIIOBOT'O apryMeHTa.

DOyHKIIMOHATBHBIE 3aBUCUMOCTH B PEAIBHBIX TpoIleccax U sBICHHIX. [ paduku peanbHbIX
3aBUCUMOCTEMN.

Hayana MaTeMaTH4eCKOr0 aHAJIN3a

ITocienoBaTeNbHOCTH, CIIOCOOKI 3aJaHUs MOCIEA0BaTENLHOCTEH. MeTo; MaTeMaTH4eCKOM
MHIYKIUA. MOHOTOHHBIE M OTpaHUYEHHBIE MOCIEI0BATENBLHOCTH. VICTOpUS BO3HMKHOBEHUS
MaTEMaTHYECKOTO aHa/IM3a KaK aHajJn3a OSCKOHEYHO MaJIbIX.

Apudmernueckass U reoMeTpuyeckas — mporpeccud.  beckoHeuHo — yObIBaromias
reomeTrpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOMIEH T€OMETPHUUYECKON MPOTPECCHH.
JIMHENHBIN M OKCHOHEHUMAIbHBIM pocT. Yucno e. Popmyia CIHOXKHBIX IPOLIEHTOB.
Hcrionbs30BaHKe MPOTPECCUN Il pELIEHUS PEANIbHBIX 3a7a4 IPUKIIATHOTO XapaKTepa.



HemnpepoiBHble GyHKIIMM W WX CBOWMCTBA. TOuYku paspbiBa. ACHUMITOTHI TpadukKoB
¢byakumii. CBolicTBa (YHKIIMM HENMPEPHIBHBIX Ha OTpe3Ke. MeTo] MHTEpPBAJIOB ISl PEIICHUS
HepaBeHCTB. [IprMeHeHne CBOWCTB HEMTPEPBHIBHBIX (PYHKLUH ISl pEIICHHs 3a/1a4.

[TepBast u BrOpas nmpoun3BoaHbie GyHKIMU. OnpeneneHne, TeoOMETPUISCKU U (pU3nIecKuii
CMBICJ POU3BOAHON. YpaBHEHUE KacaTeNlbHOM K rpaguKy QpyHKIHH.

[IponsBosaHbIe 3neMeHTApHBIX QYHKIMN. [Ipon3BOgHAS CyMMBI, TPOU3BEICHHS, YACTHOTO
¥ KOMITO3UINU (QYHKIUH.

MHoxkecTBa M JIOTHKA
MHOecTBO, Olepaly HajJl MHOXECTBaMU M UX cBoWcTBa. Jlmarpammel Diepa—BeHHa.
[IpumeHeHrne TEOPETHUKO-MHOKECTBEHHOTO ammapara i ONUCAHUs PEabHBIX MPOIECCOB U

HB.]'IeHHfI, IIpU pCHICHUH 3a1a4 U3 APYTrux y‘le6HHX MpeaAMCTOB.

OHpe,I[CJ'ICHI/Ie, TCOpPECMaA, CBOMCTBO MaTEMaTHYCCKOI'O O6’LCKTa, CJIICACTBHUC,
J0Ka3aTCJIbCTBO, PABHOCHUJIbHBLIC YPABHCHUS.

11 KUIIACC

Yucia 1 BLIYUCIECHUSA

Harypanbuble u nensle uucna. [IpuMeHeHHE NPU3HAKOB JEIMMOCTH LEJbIX YHCE,
HauoOonbmui oommi aenutensd (nanee — HOJl) n naumensiee obmiee kpatnoe (ganee — HOK),
OCTaTKOB 10 MOJYJIIO, allropuT™Ma EBKIInAa 1J1s perienus 3a1a4 B LeNbIX YUCIax.

KommiekcHple umcna. AnreOpanueckas ¢ TPUTOHOMETpUYecKas (QOpPMBbI  3aIUCH
KOMIUIEKCHOTO Yucia. ApupMeTHYEeCKHe ONepalny ¢ KOMIUIEKCHBIMU 4rcinamu. M3o0paxenue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM MtockocTh. Popmynia Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO uuncia. [lpuMeHeHue KOMIUIEKCHBIX 4YHCEN IS pelieHus (U3HYecKux |
reOMETPUYECKUX 3a/1a4.

YpaBHeHUs1 M HEpaBEHCTBA

Cucrema u COBOKYITHOCTH ypaBHeHI/Iﬁ 1 HCPABCHCTB. PaBHOCHIIBHBIC CUCTEMBI U CHCTEMBI-
CIICACTBHUA. PaBHOCUIBHEIE HCpPaBCHCTBA.

OT60p KOpHCﬁ TPUTOHOMCTPUYICCKUX ypaBHCHI/Iﬁ C IIOMOIIIBIO TpHFOHOMCTpH‘-ICCKOﬁ
OKPY’KHOCTHU. Pemienue TPUTOHOMCTPUYCCKUX HCPABCHCTB.

OcHOBHBIC MCTOJbI pCHICHUS IMOKA3ATCIIbHBIX U J'IOI“apI/I(I)MI/I‘-ICCKI/IX HCPAaBCHCTB.
OcHOBHBIC MCTOJbI pCHICHUA UPPALIMOHAJIBHBIX HCPABCHCTB.

OCHOBHBIE METO/IbI PELICHUSI CHCTEM M COBOKYITHOCTEN PALIMOHAJIBHBIX, UPPALMOHAIIBHBIX,
MOKA3aTeNbHBIX U JOTapU(PMHUUECKUX YPABHCHHIA.



YpaBHEHMs1, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

IIpuMeHeHre ypaBHEHHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMaTHYECKUX 3a1ad U
3ajjady U3 pa3iMyHbIX 00JacTell HayKu M peaJlbHOM JKU3HU, HMHTEPIpeTalus NOJy4EeHHBIX
pe3yNnbTaTOB.

DOyHKUUH U rPapuKu

I'padux xommosunmu ¢(yHKuuid. I'eomerpudeckne oOpa3bl YypaBHEHUH M HEPABEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MerTonbl pelIeHHs YypaBHEHUNM M HEPaBEHCTB. ['paduueckue MeTO/bl
peleHus 3a4a4d ¢ IapaMeTpaMH.

Hcnonb3oBanue l"pa(bI/IKOB (1)YHKLIHI71 U UCCIICAOBAHUA ITPOHCCCOB U SaBI/ICHMOCTeﬁ,
KOTOPBIC BOSHUKAIOT IIPU PCIICHUHU 3aav U3 APYTUX y‘le6HbIX npeaAMETOB U peaﬂBHOﬁ KHU3HU.

Hayasa MaTeMaTH4eCKOr0 aHAJIN3a

[TpumeHeHre MPOU3BOAHOMN K UCCIETOBAHHUIO (DYHKIIUNA HA MOHOTOHHOCTb M 9KCTPEMYMBI.
Haxoxaenre HanOOIbIIIero 1 HAMMEHBIIETO 3HAYCHU HEMTPEPhIBHON (DYHKIIUU Ha OTPE3KE.

[IpumeHeHHe TPOM3BOAHOM JJIsi HAXOXKIACHUS HAWIYUIIETO PEIICHUS B IMPHKIATHBIX
3ajayax, U ONpEIENEHHs] CKOPOCTH M YCKOPEHHs Mpolecca, 3aJaHHOrO (GOpPMYJIONH HIIH
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO NepBOOOpa3HbIX. IlepBooOpasHble 3y1eMEHTApHBIX
¢yukuil. [IpaBuna HaxoXkAEHUS IEPBOOOPA3HBIX.

Wuterpan. ['eomerpryeckuil CMbICI MHTErpasa. Beraucienne onpenenéHHoro HHrerpaia
no ¢popmyine Hetorona-Jleitbuuna.

HpI/IMeHCHI/IC HUHTCIpala IJId HAXOKIACHUA IUIOIIAZe IIOCKUX (1)I/Il"yp u 00BEMOB
TCOMETPHUYCCKUX TCII.

[Tpumeps! pemennii nuddepeHuanbHbIX ypaBHeHHH. MaTeMaTnueckoe MOJIeIMpOBaHUe
peasbHBIX MPOLECCOB C MOMONIbIO AU PEepeHInaNTbHBIX YPaBHEHUH.



IJIAHUPYEMBIE PE3YJIbBTATbI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpa:kIaHCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3ULMKM  OOydarollerocs Kak akTUBHOTO MU
OTBETCTBEHHOI'0 4YJIEHa POCCUICKOro OOILIECTBa, MPEICTABICHHE O MAaTEeMAaTHYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHM, Npolenyp TIpa’kJaHCKOTO 0O0lecTBa
(BBIOOPBI, OIPOCHl M APYroe), YMEHUE B3aMMOJEHCTBOBATH C COLMAIbHBIMH HHCTHUTYTaMHU B
COOTBETCTBUH C UX (DYHKIMSIMU U Ha3HAYCHUEM;

2) MAaTPUOTHYECCKOI'0 BOCIIMTAHUSA

c(OpMUPOBAHHOCTh POCCUMCKON I'pa)/J1aHCKON MIEHTUYHOCTH, YBAKEHUSI K MPOILJIOMY U
HAaCTOSIIIEMY POCCHMCKOM MAaTeMaTUKH, LIEHHOCTHOE OTHOILIEHHE K JOCTHKEHHSM POCCUHCKHX
MaTEMAaTUKOB M POCCUHCKOM MaTeMaTH4YEeCKOW WIKOJIbI, MCIOJIb30BAHUE JITUX JIOCTHIKEHUN B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SIKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAaHHWE  JYXOBHBIX  IIEHHOCTEH  pOCCHHCKOrOo  Hapoaa, Cc(HOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUI HAyKH U JAESTEIbHOCTHbIO YYEHOIO, OCO3HAHWE JIMYHOTO BKJIaJa B MOCTPOEHHUE
YCTOHYHMBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

OCTECTUYICCKOEC OTHOIIICHUE K MHPY, BKJIFOYas OCTCTUKY  MAaTCMATHYCCKUX
3aKOHOMEPHOCTEW, OOBEKTOB, 3ajay, pELIeHWH, pacCyKICHHH, BOCHPUUMYHUBOCTh K
MaTEeMaTUYCCKUM aCleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA,

5) ¢pu3nYecKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh YMEHHS IPUMEHSATh MaTeMaTUYECKUE 3HAHUS B UHTEPECax 3/[0POBOTO
u 0e3omacHoro o0pa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (puU3HuecKas akKTHBHOCTB),
(1)I/ISI/I‘I€CKOG COBCPHICHCTBOBAHUC ITPH 3aHATHAX CHOpTI/IBHO-O3)IOpOBPIT€.]'IBHOI>i JACATCIIBbHOCTBIO,

6) TPy10BOT'0 BOCIIMTAHMS:
TOTOBHOCTh K TPYIy, OCO3HAHUE ICHHOCTH TPYIOIIOOHS, HHTEPEC K Pa3InIHBIM chepam

npopEeCCHOHATLHON NESTETHbHOCTH, CBSI3aHHBIM C MAaTEeMaTUKOW M €€ MPHIIOKEHHUSIMU, YMECHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiell mnpodeccuu © pealn30BBIBAaTH COOCTBEHHBIC



JKHM3HCHHBIC IIJIaHbl, TI'OTOBHOCTH U CIIOCOOHOCTh K MAaTCMaTUICCKOMY 06pa30BaHmo u
CaMOO6p330BaHI/IIO Ha IMPOTSKCHUU BCeH KHN3HH, TOTOBHOCTb K aKTUBHOMY Y4YaCTHIO B pCHICHUU
MMPAKTUYCCKUX 3aaa4 MaTeMaTHUeCKOI HAITPpaBJICHHOCTU;

7) 3K0JIOrH4eCcKOr0 BOCIIHTAHHUS:

c(OPMHPOBAHHOCTh  HKOJIOTHYECKOW KYJIbTYyphl, TNOHMMAHHE BIUSIHHUA COLMAIBHO-
SKOHOMMYECKHUX IIPOLIECCOB HA COCTOSHUE IPUPOAHOM M COLMAIBHOW CpElbl, OCO3HAaHUE
r00aNbHOTO — XapakTepa  JKOJOTMYECKMX  MpoOjieM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHMUM Ui pelleHMs 3a/ad B O0JIACTH OKpYXarolleill cpeabl, MIIaHUpOBAHUE
IIOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIsl OKPYKAIOILLEN Cpe/Ibl;

8) IHEHHOCTU HAYYHOI'O IIO3HAHUSA:

c(OPMHPOBAHHOCTE ~ MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHOH MPAKTUKH, MOHWMMAaHHE MATEMaTHYECKOW HAYKH KaK Cepsl
YEJIOBEYECKOU JIEATEIbHOCTH, JTAOB €€ Pa3sBUTHU M 3HAYUMOCTH Ul Pa3BUTUSA LIMBUIM3ALUU,
OBJIAJICHHE SI3BIKOM MATEMATUKHA U MAaTEMaTU4YECKON KYJIbTYpPOM KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTb OCYLIECTBIIATH IIPOCKTHYIO U UCCIIEI0BATEIbCKYIO AEATEIbHOCTh UHAUBUAYAIbHO U

B IPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTebHbIE YHUBEPCAJBbHBLIC yqeﬁnue JecTBUS
ba3oBble JJornveckue aelicTBUs:

BBISIBJISITH W XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEeMAaTUYECKUX OOBEKTOB,
NOHSTUM, OTHOIIEHWH MEXIy MOHATHUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTAQHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KJIACCH(PUKAIMK, OCHOBaHUS Ui 000OLIeHHA U
CpaBHEHUs1, KPUTEPUHU IIPOBOJMMOIO aHAJIU3A;

BOCIIPUHUMATh, (OPMYJIMpPOBaTH M MPeoOpa3OBbIBATh CYKIEHUS: YTBEPAMTEIbHBIE U
OTpHIIATENIbHBIE, €IMHIUYHBIE, YACTHBIE U 00IUE, YCIOBHEIE;

BBISABIISITh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHBOpEYHs B (hakTax,
JAHHBIX, HAOMIONEHUSIX W  YTBEPXKACHUAX, IMpellaraTb KPUTEPUH S BBIABICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEYUHNIA;

JACJIaTb BBIBOABI C HCIIOJIB30BAHHWEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX W HHAYKTHUBHBIX
YMOSaKHIOquHﬁ, yMO3€lKJ’IIO‘ICHPII>i 110 aHaJIOTHUH,

MIPOBOJIUTh CAMOCTOATENBHO J10KAa3aTENbCTBA MAaTEMAaTHYECKUX YTBEPKACHUH (IIpsMble U
OT TMPOTUBHOTO), BBICTpaUBaTh AapryMEHTAIMI0, MPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJACHHSI U BHIBOJIBI;



BBIOMpPATh CIOCO0 pemieHns y4deOHOW 3amaud  (CpaBHHMBATh HECKOJIIBKO BapHUaHTOB
pemieHus, BHIOUpATh HaWOOJEe MOIXOMSIIUA C YYETOM CaMOCTOSITEIBHO —BBIJICICHHBIX
KPUTEPUEB).

ba3oBble nccienoBareibcKue AeiiCTBUA:

UCIIOJIB30BaTh BOMPOCH! KaK MCCIEI0BATEIbCKUI HHCTPYMEHT MO3HAaHUS, (HOPMYIHPOBATH
BOIPOCHI, (PUKCUPYIOIIME NPOTHBOpEUHEe, NpoOJIeMy, YCTaHABIMBATH HCKOMOE U JAaHHOE,
(dbopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UINI0, MHEHHE;

MPOBOJIUTh  CAMOCTOSITEILHO ~ CIUIAHUPOBAHHBIM  OKCIIEPUMEHT, HCCJIEIOBAHHE  TIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMAaTHYECKOTO OOBEKTa, SIBICHUS, IPOIECCA, BBISIBICHUIO
3aBUCUMOCTEH MEXTy 00BEKTaMH, SIBJICHUSMHU, ITPOLIECCAMU,

CaMOCTOSTENILHO (OPMYJIMPOBaTh OOOOIIEHHSI M BBIBOJIBI IO PE3yJbTaTaM MPOBEAEHHOTO
HAOJIOICHUSI, UCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH IMOYYCHHBIX PE3yIbTaTOB, BBIBOJOB U
000011IeHMI;

IMPOrHO3UPOBATb BO3MOXKXHOC PAa3BUTUC IMPOLCCCA, a4 TAKIKC BbIABUI'ATH IMPCAIIOJIO0KCHUS O
€TI0 pa3sBUTUHU B HOBBIX YCJIIOBHAX.

Pabora ¢ undpopmanmeii:

BBISBJIATH Je(UIUTHl HHGOPMAIIUMK, TaHHBIX, HEOOXOJAUMBIX JJI OTBETa Ha BOIIPOC U JJIs
pELICHUS 3a/1a4H;

BbIOMpaTh MH(OpPMAIMIO W3 HCTOYHUKOB PA3IMYHBIX THUIOB, aAHAIU3UPOBATH,
CHUCTEMaTH3UpOBaTh W HHTEPIPETUPOBaTh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopM
IIPE/ICTABIICHHS;

CTPYKTYpUpOBaTh  HMH(MOpMAlLMIO, MpPEACTaBIsATH €€ B pasauuHbX  (opmax,
WUTIOCTPUPOBATh TpaduuecKy;

OLICHMBAaTh HaAE&XKHOCTh MHPOpPMALMM 1O CAMOCTOATENbHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE JelcTBUS
Oomenne:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKAECHUS B COOTBETCTBUHU C YCIOBUSIMH U LEISIMHU
oO0I1eHus1, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY 3PEHMS B YCTHBIX M NHCHMEHHBIX
TEKCTax, JaBaTh I[OSCHEHUS MO XOAY pEHIeHHs 3a/Jayd, KOMMEHTHUpPOBATh TMOJyYEHHBIN
pe3yJIbTarT;

B XOJIe OOCYXXIEeHMs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMbI, MPOOIEMBI,
pemaeMoi 3a1ayy, BBICKA3bIBATH MICH, HALEJICHHBIC HA MOMCK PELICHMs, COMOCTaBIATh CBOU
CYXJIEHUS C CYXACHUSAMH APYrHMX YYaCTHHKOB JUAora, oOHapy>KMBaTh Pa3IM4HUe U CXOICTBO
HO3MLUH, B KOPPEKTHOU (opme (HOpMyIHUpPOBaTh PA3HOIIACHSL, CBOU BO3PAKEHHUS;



NPE/ICTABIATh PE3yJAbTAThl PEIICHHUS 3a/aud, SKCIIEPUMEHTA, HCCIEeIOBaHUs, MPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMmar BBICTYIUICHHS C y4ETOM 33/a4 NPE3CHTANH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBEpPcAJIbHbIe YUeOHbIE 1eiiCTBHS
Camoopranusaunms:

COCTABJIATh IUIaH, AJTOPUTM DELICHUs 3aJaud, BBIOMpATh CIIOCOO pemIeHHs ¢ y4E€TOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALIUK.

CﬁMOKOHTpOJIb, IMOLUUOHAJIBHBIA HHTEJLJIEKT:

BJIaJICTh HAaBbIKAMU IIO3HABATEJILHOM Pe(IECKCHM KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUIA
U MBICIUTENbHBIX TPOIECCOB, HX pPE3yJIbTaTOB, BIJAJAETh CIOCOOAMHM CaMOIIPOBEPKU,
CaMOKOHTPOJIs IIPOLIECCa U pe3yJibTaTa PEeLIeHNs: MaTeMaTHUECKON 3a/auu;

npeaABuACTb TPYAHOCTH, KOTOPBIC MOTYT BO3HUKHYTH IpU PCHICHUU 3a4a4d, BHOCUTH
KOPPCKTUBBI B ACATCIIBHOCTL HA OCHOBE HOBBLIX O6CTO$IT€JII>CTB, JaHHBIX, HaﬁﬂeHHBIX OHII/I6OK,
BBIABJICHHBIX pr,Z[HOCTeﬁ;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa LIEIH U YCIOBUSAM, OOBSACHITH IPUUUHBI TOCTUKEHUS
WIA HEJAOCTHXKEHMs pe3yJbTaTOB JEATEIIbHOCTH, HAaXOIUTh OMIMOKY, JaBaTh OLICHKY
NPUOOPETEHHOMY OIIBITY.

CoBMecTHAA NeATEIbHOCTD:

MOHMMATh M HCIOJIb30BATh MPEUMYIECTBA KOMAHIHOM M MHIUBUIAYaIbHON pabOThl MpH
pelieHny y4eOHBIX 3a/Jay, MPUHUMATh IIellb COBMECTHON JEATEeIhbHOCTH, IUIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOW PalbOThI, paclpeaessiTh BHIBI pabOT, TOTOBAPUBATHCS, OOCYXKIaTh
MPOLIECC U PE3YNbTAT paboThl, 0000111aTh MHEHHUS HECKOIBKUX JIFOJICH;

y4acTBOBaTh B T'PYMIOBBIX (hopmax paboThl (0OCYXIeHHsS, OOMEH MHEHMH, «MO3TOBbIE
IITYpPMBI» W HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C
JIPYTUMH 4JIEHAMH KOMAaHJbI, OIIEHWBATh KAadeCTBO CBOETO BKJIaga B OONIMI TMPOAYKT TIO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOCHCTBUS.

IMPEJIMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 10 kjacce oOydaromuiics MOMYYUT CIEAYIOUINE IPEIMETHbIC
pe3yiabTaThl MO OTJAEJIBHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anredpa ¥ Haudana
MaTEMaTHYECKOI0 aHaAJIN3a:



Yucia 1 BLIYHCICHUSA:

CBOGOI[HO ONCPpHUPOBATH MOHATHUAMU: pALIMOHAIBHOC 4YUCJIO, OecKOoHEUHas nepuoanvcCcKas
,I[p06b, MNPpOUCHTBI, MPPAOUMOHAJIBHOC YHCIIO0, MHOXKXCCTBA pPAallMOHAJIbHBIX H HeﬁCTBI/ITeHBHLIX
qucel, MoaYyJIb [[ef/'ICTBI/ITeJIbHOI‘O qucia,

MPUMEHSTH IPOOU U MPOLIEHTHI JJIsl PEIICHUs MPUKIIAIHBIX 3a1a4 U3 PAa3IUNIHBIX OTpacieit
3HAHUU U peaJbHOU KU3HU;

NPUMEHSTh NPUOIMKEHHBIE BBIUMCICHUS, NPAaBUJIA OKPYIJICHUS, NPUKHUAKY U OICHKY
pe3yJibTaTa BBIYUCICHUN;

CBO60,I[HO OINCprupoOBaTh IOHATHEM: CTCICHL C LECJIbIM II0KA3aTCJIEM, HCIIOJIb30BaTh
MoAXO ATy IO q)OpMy 3alucu IIGIZCTBPITGJILHBIX YUCCII IJid pCHICHUSA MPAKTHYCCKHUX 3alad U
NpCaACTaBJICHNA JaHHbIX;

CBOOOJHO OMEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATYypaJIbHOM CTETCHU;
CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM ITOKA3aTelNeM;

CBOOOJHO ONEPHUPOBATh TOHATHUSIMH: JIOTAPU(M YHUCHA, JECATUYHBIE W HATypaJIbHBIC
JorapudMmBbl;

CBOOOJTHO ONEpUPOBATh IMOHATUAMHU: CHUHYC, KOCHHYC, TaHI€HC, KOTAaHICHC YHCIOBOIO
apryMeHra;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHHYC U apKTAaHI'€HC YMCIIOBOIO apryMeHTa.
YpaBHeHUS H HEPABEHCTBA:

CBO60,I[HO OIICpHUPOBATH NOHATUAMU: TOXKICCTBO, YPABHCHUC, HCPABCHCTBO, PABHOCUJIBHBIC
YpaBHCHUA U YPABHCHUA-CIICACTBUS, pABHOCUJIBHBIC HCPABCHCTBA,

MNPUMCHATHL PA3JIMUHBIC MCTOAbLI PCHICHHA pPAalUOHAJIIBHBIX U )IpO6HO-paIII/IOHaJ'IBHI)IX
ypaBHeHHﬁ, MPUMCHATH METOJ MHTEPBAJIOB Uil pCIICHUS HEPABCHCTB,

CBOOOJHO OINEPUPOBATh MOHATHSAMH: MHOTOWIEH OT OJHON MEepEeMEHHOW, MHOTOWIEH C
HeNbIMA - KO3 QUIMEHTaMH, KOPHHM MHOTOWIEHA, MNPUMEHATh JeJeHHEe MHOrowieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera nis pemenus 3anaq;

CBOOOJHO OMNEpPUpPOBaTh MOHATHSMHU: CHCTEMa JIMHEHHBIX YpaBHEHWM, MaTpula,
ONpEACIUTENb MaTpULbl 2 X2 W €ro TIeoOMETPUYECKHI CMBICI, MCIOIb30BaTh CBOMCTBA
onpeaenuTenst 2 X 2 Juis BBIYUCICHUS €r0 3HAY€HUs, IPUMEHSTh ONPEeAETUTENN IS pelleHus
CUCTEMBI JIMHEWHBIX YPaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C IOMOIIBIO CHUCTEMBI
JUHEHHBIX YpPaBHEHMH, HWCCIEeIOBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIbI0 MAaTpull U
OIIpEAEINTENEH, UHTEPIIPETUPOBATD ITOJYYEHHBIN PE3yJIbTaT;

HCIIOJI30BaTh CBOMCTBA JEHCTBUM C KOpHAMU TS HpCO6p330BaHI/ISI BBIpa)KeHHﬁ;

BBIMOJHATH MpeoOpa3oBaHUsl YMCIOBBIX  BBIPAXKEHUH, COJEpXAlIUX CTENEeHU C
parroHaIbHBIM TTOKa3aTeNeM;



WCIIONIh30BaTh  CBOWCTBA JiorapuMOB s mpeoOpa3oBaHusi  JOrapuhMHUUECKHUX
BBIPAXKEHUI;

CBOOOAHO  ONEpUpOBaTh  TMOHATUSAMHU:  HUPPALMOHAIBHBIC,  IMOKa3aTelbHbIE U
norapuMuUecKre YpaBHCHHSI, HAXOJUTh WX PEHICHHS C MOMOIIBI0 PAaBHOCHIBHBIX MEPEXOOB
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

IPUMEHSTh  OCHOBHBIE  TpUTOHOMETpuyeckue  (opmynsl s mpeoOpa3oBaHUS
TPUTOHOMETPUUYECKUX BBIPAKECHUH;

CBOOOJTHO ONEpPHPOBATh MOHATHUEM: TPUTOHOMETPHUYECKOE YypaBHEHHE, IPUMEHSTH
HEo0X0auMBbIe (POPMYITBI ISl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YpaBHEHUH;

MOACIIMPOBATE PCAJIbHBIC CHUTyallMMd Ha A3bIKE aJIFC6pI)I, COCTaBJISITb  BBIPAXKCHUA,
yYpaBHEHHsI, HEPABEHCTBA 110 YCIOBHIO 3a/ladyM, WCCICI0BAaTh IIOCTPOCHHBIE MOJCIU C
UCIIOJIb30BAHUEM allfapaTa ajireOpsi.

DyHKIUUHA U TPaQUKH:

CBOOOJTHO ONEpUPOBATh MOHATHAMH: (QYHKIUS, CIIOCOOBI 3aMaHusi (PYHKIWH, B3aUMHO
oOparHbple (QYHKIUHM, KOMIO3UIMSA (YyHKIMHA, rpaduk (YHKIWHU, BBIIOJIHATH SJIEMEHTapHBIC
npeoOpazoBanus rpadukoB GyHKIINIA;

CBOOOJTHO ONEepUpOBaTh MOHATHSAMU: 00JACTh ONpEAETICHHUS M MHOXKECTBO 3HAYCHMH
GyHKIMH, HYJIU (YHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJHO ONEpPUPOBATH MOHATHSAMH: UYETHBIE W HEYETHbIE (QYHKIMH, MEPUOTUYECKHE
(GYyHKLIMH, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIUHM, MAaKCUMyMbl W MHUHUMYMBI (YHKLUH,
HauOoJIbIlIee U HAaMMEHblIee 3HaueHne QYHKIIUU Ha IPOMEKYTKE;

CBOOOZHO ONEpPUPOBATH MOHATHSIMHU: CTENEHHas (YHKUUS C HATypaJbHBIM U II€JIBIM
nokasaresieM, rpaQuk CTENEeHHOW (YHKIMH C HaTypalbHBIM U ILIEJbIM IOKa3aTeleM, rpadux
KOPHS N-0i CTENeHH KaK (QYHKIIUU 0OpaTHOH CTENeHU ¢ HaTypallbHbIM IIOKa3aTeleM;

ONCprupoOBaTh MOHATUAMMU! HI/IHCP’IHaﬂ, KBaApaTuiHas U ,I[pO6HO'HHHeI>'IHa${ (I)YHI(I_[I/II/I,
BBITIOJIHATD 3JICMCHTAPHOC UCCIICIOBAHUC U TTIOCTPOCHUEC UX Fpa(i)I/IKOB;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: IMOKazaTenbHass U Jorapupmudeckas QyHKIUHU, UX
CBO¥iCTBa U IrpadMKu, UCIIOIH30BaTh UX IpadUKH JUIsl peIICHHs YPaBHEHMIA;

CBOOOJTHO OIEPUPOBATH TMOHATUSMHU: TPUTOHOMETPHUECKAsT OKPYKHOCTb, OIpEeIICHUE
TPUTOHOMETPUUYECKUX (DYHKIIUI YHUCIOBOIO apryMEHTa;

UCIOJIb30BaTh Ipaduku (QYHKUUN [UIs MCCIEeOBaHMS MPOLIECCOB M 3aBUCUMOCTEH mpu
pelIeHnn 3aja4 U3 APYrux y4eOHBbIX MPEJAMETOB U PEaJbHOM KM3HU, BhIpaXkaTh (opMyliaMu
3aBUCUMOCTH MEXYy BEIMYNHAMU;

Hauana maTeMaTH4eCKOro aHaJIM3a:
CBOOOJHO ONEpPHPOBATh MOHATHUSAMH: apH(MeTHUecKas M TeOMETpUYecKasl MPOrpeccus,

0eCcKOHEUHO yOBIBaIOIIasi FEOMETPUYECKasi MPOTPECCHs, TUHEHHBIN U KCIIOHEHIIMAIBHBIM POCT,
(bopMyIna CI0XKHBIX IPOLIEHTOB, UMETh IIPECTABICHNE O KOHCTAHTE;



HCIIOJIb30BATh IPOrPECCUU JIJISl PELISHMsI pEalIbHBIX 3a]1ad MPUKJIAHOTO XapaKTepa;
CBOOOJHO  OMEPHUPOBATH  MOHATUAMHU:  IIOCIEAOBATENBHOCTh,  CIHOCOOBI  3aJaHHA
MOCIIe0BATEIbHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIE MTOCIE0BATEILHOCTH, TOHUMATh OCHOBBI

3apOXKACHUSA MATCMATUYCCKOI'0 aHalIn3a KaK aHaJIn3a OCCKOHEUHO MaJbIX;

CBOOOJTHO ONEpUPOBATh MOHATHAMU: HENpPEphIBHBIC (YHKIIMH, TOYKU pa3pbiBa rpaduka
(GYHKIIMH, aCUMIITOTHI Tpadrka QyHKIUH;

CBOOOJHO ONEpUpOBATh MOHATHEM: (YHKIUS, HENpepblBHAsS HAa OTpe3Ke, MPUMEHSTbH
CBOICTBa HEMPEPBIBHBIX (GYHKIUI JIJIs pelIeHus 3a/1a4;

CBOOOJHO ONEepuUpoBaTh MOHATHSAMU: TIepBasi M BTOpas NPOM3BOJHBIE (DYHKIHH,
KacaTenbHas K rpaduky QpyHKINH,

BBIYHUCIIATh TPOU3BOJHBIE CYMMBbI, TNPOU3BEACHUS, YAaCTHOTO M KOMIIO3UIIMH JBYX
GbyHKIMI, 3HATh IPOU3BOIHBIC AIEMEHTAPHBIX (PYHKIINIA;

HCITOJIH30BaTh TCOMETPUUYECKUA M (PU3UUECKHUI CMBICI IIPOU3BOIHOM ISl PEIICHUS 3a]1a4.
MHoskecTBAa U JIOTHKA:
CBO6OI{HO 0H€pI/IpOBaTI) INOHATUAMU: MHOXKECTBO, onepam/m HaJa MHOXXCECTBaMU,

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM almnapar i ONKUCAHUS PEABHBIX IIPOLIECCOB
U SIBJICHUM, IPU PEILIEHUH 3a7a4 U3 JPYTUX Y4eOHbIX MTPEIMETOB;

CBOOOJTHO OIEpPUPOBaTh MOHATUSAMU: ONpEACICHHE, TEOpEMa, YPaBHEHUE-CIIEICTBUE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIE YpaBHEHUS U
HEPaBEHCTBA.

K koHny oOyuyenus B 11 kiacce oOyyaromuiicss MOITYYUT CJIEAYIOUIUME IPEIMETHBIE
pe3ysbTaThl MO OTJEJIBbHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anrebpa M Hauana
MaTEMaTHYECKOr0 aHAJIN3a»:

Yuciia 1 BBIYUCICHUSA:
CBOOOJHO ONEpUPOBATh MOHATHUSIMU: HATypaJlbHOE U IIeJI0€ YHUCIO, MHOXECTBa
HAaTypaJbHBIX U LEJIBIX YHMCEJI, UCIOJb30BaTh NMpU3HAKK Aenumocty nensix yucen, HO/ nu HOK

HATYpaJIbHBIX YUCCIT IJISI pCHICHUSA 3a/la4, TPUMCHAIATH aJITOPUTM EBKJ’II/I)Ia;

CBO60I[HO ONCprUpOBaTh IMMOHATHUEM OCTATKA 110 MOIYJIIO, 3alIMCbIBATh HATYPAJIbHBIC YUCIIa
B Pa3JIMYHBIX MO3UMIUOHHBIX CUCTEMAaxX CHHUCIICHHA,

CBOOOJIHO OIEPUPOBATh MOHATHSIMHU: KOMILJIEKCHOE YHCIIO M MHOXECTBO KOMIUIEKCHBIX
YHUCeN, MPEJICTABIATh KOMIIJIEKCHBIE YHCIIa B aJireOpandeckod M TPUTOHOMETPHUUECKOU dopme,

BBINOJIHATH apUPMETHYECKHIE ONIEPALUU C HUMH U N300paXkaTh HAa KOOPJMHATHON TJIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:



CBO60,I[HO OIICpHUPOBATH TIOHATUSAMMU: HppanruoOHAJILHBIC, IIOKa3aTCIbHBIC n
J'IOl"apI/I(bMI/ILIeCKI/Ie HEPaBCHCTBA, HAXOJUTh UX PCHICHHUA C IIOMOIINBIO PAaBHOCHUJIBHBIX IIEPEXOA0B,

OCYIIECTBIISATH OTOOP KOPHEW MPU PEIIEHUU TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBO60,I[HO ONCprupoOBaTh IMOHATHEM TPUIOHOMCTPHUYCCKOE HCPABCHCTBO, IPHUMCHATH
H€O6XOI[I/IMBI€ (bOpMy.HLI JJI1 pCHICHU S OCHOBHBIX THUIIOB TPUTOHOMETPUUCCKHUX HCPABCHCTB,

CBOOOJTHO OTIEPUPOBATH MOHATHAMHU: CHCTEMa U COBOKYITHOCTh YPaBHEHUH U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CJIEICTBHS, HAXOAUTh PEIIECHUs CUCTEMBI U COBOKYITHOCTEH
paLMOHATIBHBIX, HPPALMOHAIBHBIX, I10KA3aTEJIbHBIX M JIOTapU(PMUYECKUX ypaBHEHUH U

HEPABEHCTB;

peiiatb palHuOHAJIIBHBIC, HWPpALUOHAIBHBIC, ITOKA3aTCIbHBIC, JIOFapI/I(l)MI/I‘-IGCKI/Ie n
TPUTOHOMCTPHUYCCKUC YPABHCHUS U HCPABCHCTBA, COACPIKAINNEC MOAYJIHN U ITAPaAMCTPHhI;

OPUMEHSATh TpapuuecKue METO/bI Il pelIeHUs] YpaBHEHUI U HEpaBEHCTB, a TakKe 3aja4
C mapaMeTpaMu;

MOACIIUPOBATL PCAJIbHBIC CHUTyallUMd Ha A3bIKE anre6pm, COCTaBJISITb  BBIPAXKCHUA,
YpaBHCHUA, HCPABCHCTBA M HX CHCTCMbI IO YCJIOBUIO 3aJjadu, HCCICAOBATH ITOCTPOCHHLIC
MOJCJIN C UCIIOJIBb30BaHMUCM allllapaTa anre6pbl, HHTCPIIPCTHUPOBATH HOJ'Iy‘IGHHLIﬁ pe3yibpTar.

DOyHKUUM U rpaduku:

CTPOUTH TpapUKU KOMIIO3UIMU (PYHKIMH C MOMOUIBIO 3JEMEHTApHOTO HCCIEAO0BaHUS U
CBOMCTB KOMITO3ULIMU ABYX (PYHKIIMIA;

CTPOUTH T€OMETPUYECKHE 00pa3bl ypaBHEHUI 1 HEPABEHCTB HAa KOOPAMHATHOM INIOCKOCTH;
CBOOOJTHO ONEPUPOBATH MOHATHAMMU: I'paUKU TPUTOHOMETPUUECKUX (DYHKITHIA;
NPUMEHATHh QYHKIMU U1 MOAETUPOBAHUS U UCCIEIOBAHNUS PEAbHBIX MPOLIECCOB.
Hauana maTeMaTH4eCKOro aHaJIM3a:

UCIIOJIb30BaTh TMPOM3BOJHYIO JUISl HCCIENOBaHUS (PYHKIMM HAa MOHOTOHHOCTh H
IKCTPEMYMBI;

HaXOJUTh HanOoJIbllIee U HAMMEHbIIIee 3HaUeHUs (PYHKIIMN HENPEPHIBHOW Ha OTPE3KE;

MCII0JIb30BaTh MPOU3BOAHYIO JJI HaXO0XKIEHUS HAWIyYLIEro PElICHHs B MPHUKIAIHBIX, B
TOM YHCJIE COLUAIBHO-DKOHOMUYECKHUX, 3aJadax, AJs OINpPEAENEHUS CKOPOCTH M YCKOPEHUs
mpolecca, 3a1aHHOTr0 GOPMYJIOH UITH TpapuKoM;

CBOOOJHO ONEPUPOBATh MOHATUAMU: IEPBOOOpa3Hasi, ONpeAeNEHHBIN HHTErpajl, HaXOAUTh
NepBOOOpPA3HbIE AJIEMEHTAPHBIX (YHKIMHA M BBIYMCIATH UHTErpan mno ¢opmyie Hprorona-

JleliOnuma;

HaXOJIUTh TIJIOMIAIN TUIOCKUX (PUTYp U 0OBEMBI TEJ C IIOMOIIBIO HHTETPAJIa;



UMETh TPEJCTABICHHE O MATEeMAaTHYECKOM MOJICIMPOBAHUHM Ha IMPHUMEPE COCTaBJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

pf€uiaTts NpUKIAJAHbIC 3aga4d, B TOM YHUCJIC COLHAJIBHO-3KOHOMUYCCKOI'O U (1)I/I3I/I‘ICCKOFO
XapakTepa, CpCACTBAMA MATCMATUYCCKOI'O aHaJIn3a.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne HanmeHnoBaHue pa3enoB U TeM IPOrpaMMBI KonmuectBo yacos
/1 Bcero KonTponbHbIe
paboThI
1  MHOXeCTBO ACHCTBUTCILHBIX YHCEI. MHOIOUYICHEI. 24 2
PanmonanbHble ypaBHEHHS M HepaBeHCTBA. CHUCTEMBI IMHEHHBIX
ypaBHEHUI
2  Oysxuuu U rpadukn. CtenenHas GyHKIUS C HEIbIM 12 1
MOKa3aTeneM
3  Apudmernyeckuii KOpeHb n-oi crerneHu. MppanmoHaibHbIe 15 1
ypaBHEHHS
4 Tloka3arenbHas ¢pyHkuus. [lokazarenpHbie ypaBHEHUS 10 1
5  Jlorapupmuueckas ¢pynkuus. Jlorapudpmudeckne ypaBHEHUS 18 1
6  TpuronomerpuyuecKkue BHIPAKCHHUS U YPABHEHUS 22 1
7 TlocnegoBaTenbHOCTH U MIPOTPECCUU 10 1
8  HemnpepsiBubie pynkumu. [IponsBogHas 20 1
9  TloBTOopenwue, 0600MIEHUE, CHCTEMATH3AIUS 3HAHUT 5 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11
11 KJIACC
Ne  HammeHnoBaHue pa3nesioB U TEM IPOrPaMMBI
n/m Bcero KonTponbsHbIe
paboThI
1  HccnenoBanue GyHKIMHA C TOMOLIBIO 22 2
MTPOU3BOIHOM
2  TlepBooOpa3Has M HHTETPAJ 12 1
3  I'paduku TpUTOHOMETPUYECKUX (DYHKITHIA. 14 1
Tpuronomerpuveckrne HepaBeHCTBA
4  UppamnuoHanabHble, TOKa3aTeIbHbIE U 24 1
norapupMHUECKUe HEPABEHCTBA
5  KommuekcHble uncna 10 1
6  HarypanpHbie U 1eNbIe YnCTa 10 1
7 Cucremsl pallMOHAIbHBIX, UPPALIMTOHAIBHBIX 12 1
MOKa3aTeIbHBIX U JIOTapU(OMUIECKUX YpaBHEHHHA
8  3agauum c mapameTpaMu 16 1
9  TloBropeHue, 00OOIICHHE, CUCTEMATH3AIIHS 16 2
3HaHUH
OBLIEE KOJIMYECTBO YACOB I1O0 136 11

[TPOTPAMME
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