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MNOACHUTEJBHASA 3AIINCKA

Y4aeOHsblil Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIIACTCS
OJHUM M3 HauOoJiee 3HAUMMBIX B INPOTrPaMME CPEIHEro oOIIero oOpa3oBaHuS,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C JIpyroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBILIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromuecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOH HaykH, KoTopas (pOpMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

Y4eOHblii Kypc anreOpbl M Hayal MAaTeMaTHYECKOTO aHaln3a 3aKJaj(bIBacT
OCHOBY [IJIl YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUUH pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHOMN YKU3HHU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHMQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJb30BATh UX Uil JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIMSMHU ainreOpbl M MaTEeMaTHMUECKOrO aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTb, JI0KA3bIBATH
YTBEPKACHUS C MOMOILBIO MHAYKIIMM U pacCykaaTh JEAyKTUBHO, HUCIOJIb30BAThH
0000IlIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xone uzyuenus yueGHOro kypca «Anredbpa M Hayajla MaTeMaTH4YECKOTO
aHalln3a» 00ydYaroIIuecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJAHBIX 3a]ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
WHTEPHpPETAllMd  TOJYYCHHBIX  PEIIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMaTUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHbIil Kypc o0nanaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GOpMHPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaKk M dYepe3 crneuuduky ydeOHOM
NEeSTEIbHOCTH, TpeOyIolel MpOJOJDKUTENIbHOM  KOHUEHTpAalud BHUMAaHMS,
CaMOCTOATEJIBHOCTH, AKKypPaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeToauku oOOydeHHs] anredpe W HadajlaM MaTeMaTH4eCcKOro
aHaJIM3a JICKUT AEATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yueOHOro kypca «Anrebpa M Hadaja MaTeMaTH4YE€CKOTrO
aHaJIM3a» BBIIEJIEHBI CIEAYIOLIUE COAECPKATENBHO-METOANYECKUE TUHUMU: «YHucna
U BbIUMCIEHUD», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JMHUM HW3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
yu4eOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIbKMX MaTeMaTHYeCKUX AWCIMIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHICCKUM aIlapaToM, Y HUX MOCIIEI0BaTeIbHO (HOpMHUPYETCs U
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHaIbHBIX BBIUMCICHHUM, BKJIIOYAIOMINX B CEOSI MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYalolIMMCs MHOJKECTBAa HATypalbHBIX, IEJIBIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHUS JUIsl PELIEHUs pa3IMyHbIX 3ajad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmero oOpa3oBaHHs, MOCKOJIBKY B KaXIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUECKUX YypaBHEHUW, HEpPaBEHCTB W CHUCTEM, a TakXke 3anad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jannast copepxarenbHas JIMHUS BKIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHH, a TaKkKe BBIPAXKECHUH,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anre0panyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIEeEe  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuid, pabOTBl C  CHMBOJBHBIMH  (QopMamu, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJIE€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBl JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEAMETOB U PEAIBHON U3HU TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepKaTeIbHON JTUHUM HALEJIEH Ha pa3BUTUE YMEHUM
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUH, UCTIOJIb30BAHUIO aHAJIOTHM.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaTEMAaTHYECKHUX, TAK M MPHUKJIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLUMMA, ONpEeAeNsiTb HX HauOONbIIME W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpPEHMsl IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKo Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCUUIUIMHBL W WX TMPWIOXKEHUs B eauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIEIOBAHHUE OIPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, HCCJIENOBaHUS DJTUX MOJENed C MOMOIIBI0 amnmapara anreOpsl u
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUal
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B IpoLecce U3YyUEHHs BCEX TeM Y4eOHOro Kypca «AnreOpa 1 Havyana
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIETIIO).

COJAEPKAHUE OBYYEHUSA

10 KIIACC

Yuciia ¥ BBIYUCTICHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JIECSITUYHBIC JAPOOU, MPOIICHTHI,
OeckoHeuHble mnepuoanydeckue Apoou. I[lpumeHeHue apoOelt W MPOIEHTOB IS
pELIeHUs MPUKJIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUW U PEATIbHOW KU3HU.



JlelictBuTenpHble  uucia. PanuoHanbHblE W UppALMOHAIIBHBIE YHCIA.
Apudmernueckue  omepanuy ¢ JCUCTBUTENBHBIMA  4YHCIaMd.  MoOayib
JEHCTBUTEILHOTO YHCIIa B eTr0 cBoicTBA. [IpnOmmkEéHHbIE BEIYMCIICHUS, TPABHUIIA
OKPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenp ¢ uenbiM nokaszareneM. buHom HbrotoHa. Hcenmonb3oBaHue
MOIXO/ISIIIICH (POPMBI 3aMUCH ACHCTBUTEIBHBIX YUCEN JJIST PEIICHUS MTPAKTUUECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C paluOHAJIbHBIM TIOKa3aTeleM M €€ CBOWCTBA, CTEIEHb C
JNEUCTBUTEIBHBIM MTOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapupma. JlecaTnyHble U HaTypaJbHBIC
Jgorapu@mel.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIBbHBIE YpaBHEHHSI M ypaBHEHHUsI-CIeACTBUA. HepaBeHCTBO,
pellIEeHNE HEPABEHCTBA.

OCHOBHBIE METOIbI PEIICHUS LETBIX U IPOOHO-PAIIMOHATIBHBIX YpaBHEHUN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIOWJIEH C ocratkoM. Teopema be3dy. MHOrouineHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAKEHUHN, COJIEPIKAIINUX CTEIIEHU M KOPHHU.

HppanuonanbHbie YpaBHEHHSI. OcHoBHbIE METOBI pelieHus
UppalMoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEeHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTeIbHbIX
YPaBHEHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTApU(MBI.

Jlorapupmuueckne ypaBHCHHUSI. OcHOBHBIC METO/IbI pereHus
Jorapu(pMUYECKUX YPaBHCHHM.
OcHoOBHBIE TPUTOHOMETPHUUECKHUE hopMyJIbL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUH. PellieHne TPUroHoMETpUYECKUX YPaBHEHU M.

Pemienne cucrteM nMHEWHBIX ypaBHEHHW. Marpuua CHCTEMBI JIMHEWHBIX
ypaBHeHU. OmnpenenuTenb MaTpuibl 2X2, €ro TeOMETPUYECKUN CMBICT H
CBOICTBA, BBIUHUCIICHUE €r0 3HAYCHUS, TPUMECHEHUE OINPEICIIUTENS ISl PelICHUS
CHUCTEMBl JIMHEMHBIX ypaBHEHUW. PelleHue NpuKIaHbIX 3aad C IOMOIIbIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lccinenoBanue IOCTPOCHHOM MOJENU C
ITOMOILIBIO MaTPULL U OIIPEICIIUTENICH.



[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTYyallMd C IMOMOIIBIO
YPaBHEHUM M HEPaBEHCTB. lIpumeHeHHe ypaBHEHUMN M HEPABEHCTB K DPEIICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
KU3HU.

DOyHKUMH U TPaPUKH

Oynkuus, crnocoObl 3amanus ¢GyHKIUH. B3anmHOo oOpaTHble (QYHKIUU.
Komnosumus ¢ynkuuit. I'padux QyHkmmmu. DiaemeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB GyHKIIUH.

OOnacTh onpeneneHuss U MHOXECTBO 3HaueHui QpyHkumu. Hymu QyHkumu.
[TpomexyTku 3HaKOmocTossHCTBa. YETHBIE M HEUEéTHBIC DyHKIMU. [leprnoanueckue
¢bynkun. IlpomexxyTku MOHOTOHHOCTM (PyHKUIMH. MakCUMyMbl U MHUHHUMYMBI
¢bynkiun. Hanbomnpiiee 1 HauMeHbIlee 3HaYeHHs] PYHKIIMHA Ha IPOMEXKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHAas (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBAaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaguk. CBoiicTBa U rpaduK KOpHS N-OW CTENEeHH Kak (YHKUUH OOpaTHOU
CTEIICHH C HATYPaJIbHBIM ITOKA3aTEIIEM.

[TokazarenbHast U Jorapupmuueckass (QyHKIUH, UX CBOMCTBA U TpaluUKH.
Hcnonp3oBanue rpadpukoB GyHKIUHN 1715 pelIeHHUs] ypaBHEHUH.

TpuroHoMmerprueckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUYECKUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

QOyHKIMOHAIBHBIE 3aBUCUMOCTH B pEAIBHBIX IPOLECCAX U SABICHUSIX.
['paduixu peasbHBIX 3aBUCUMOCTEH.

Hayaja MaTeMaTH4eCKOIo aHaJIM3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHMsl ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTH4YECKON VHIYKIIUH. MoHOTOHHBIE 17} OTPaHUYCHHBIE
IIOCJIEA0BATEIBLHOCTH. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTUYECKOIO0 aHalIM3a Kak
aHaJin3a OECKOHEUHO MAaJIbIX.

Apudmernueckas ¥ reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaroas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH T€OMETPUYECKON
nporpeccuy. JINHEHbIN U 3KCITIOHEHIMAIBHBIN pocT. Yncio e. @opMyiia CIOKHBIX
poleHTOB. Mcmosb30BaHWE NIPOrpeccHM JUIA  PELICHUSA peajbHbIX  3aaad
IIPUKJIATHOTO XapakKTepa.

HenpepeiBHble (yHKIIMM W WX CBOMcCTBA. TOYKM pas3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuid. CBoHCTBa (YHKUMN HENpPEephIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJIOB Ul PELICHMs HEPABEHCTB. [IpuMeHeHHe CBOWCTB HENPEPBIBHBIX
GbyHKIUI 1715 penieHus 3aaa4.

[TepBas u BTOpas npousBoanbie GyHKIUU. OnpeneneHrue, reOMeTpUIeCKUi U
(bu3MYecKuil CMBICI TPOU3BOJAHON. YpaBHEHUE KacaTeabHOUN K Tpaduky QyHKIUY.



[IpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ cymMBlI,
MPOM3BEIEHNUS, YACTHOTO U KOMIO3UIINH (PYHKIIUHA.

MHokecTBa M JIOTHKA

MHoOxecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. Jlmarpammsl
Olinepa—Benna. IIpumeHeHuMe TEOPETHKO-MHOMKECTBEHHOIO —ammapara Ui
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX NMPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0Ka3aTeJIbCTBO, PABHOCHIIBHBIE YPABHEHHSI.

11 KIIACC

Yuca 1 BbIYMCICHUS

HatypaneHble u uenbie yncina. [IpumeHeHue nprusHaKoB AEIUMOCTH IIEJIBIX
yycen, HauOonbIuid oOmuii aenutens (mamee — HOJl) m Hammenbinee ooOiee
kpatHoe (nanee — HOK), ocTtaTkoB 1o Moayiro, anropurmMa EBkinuaa A penieHus
3a/1a4 B LEJBIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKass (POpPMBI
3alMCH KOMIUIEKCHOTO 4Hclia. Apu(pMETHYECKHE OmNepaluu C KOMIUIEKCHBIMU
yrcaamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOM IIOCKOCTH.
®opmyiia Myaspa. KopHu N-oif cTeneHu U3 KOMIUIEKCHOro uucna. I[IpumeHeHune
KOMIUIEKCHBIX YMCEI [yl pelieHusl (PU3HUECKUX U T€OMETPUUECKHX 3a/1au.

YpaBHeHHS U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHWHW W HEPABEHCTB. PaBHOCWIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPaBHEHHM C  TMOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJABl PEIIECHUS TOKA3aTEeNbHBIX W  JIOTapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHHMS] CUCTEM M COBOKYITHOCTEH palMOHAJIBHBIX,
UPPALMOHATIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUYECKUX YPABHEHH.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.

[IpumeHeHne  ypaBHEHMH, CHUCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IU4HbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, NHTEPIPETALMS OJYyYEHHBIX PE3YJIbTATOB.

DyHKIUHN U TPAPUKHU

I'padpux kommosunuu ¢GyHkuuii. I'eomerpuueckue 00pa3bl ypaBHEHUU H
HEPaBEHCTB Ha KOOPJAMHATHOMN MIOCKOCTH.

Tpuronomerpruueckne QPyHKITUU, IX CBOWCTBA U TPAPUKHU.



['padmyeckue MeTOABl pelleHUsT ypaBHEHHUW W HepaBeHCTB. ['paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT MPHU PEUICHUU 3a/lady U3 APYIHX y4eOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Havana maTeMaTH4eCKOro aHaJIu3a

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKkcTpeMyMmbl.  Haxoxxaenue  HauOosblllero W HAMMEHBIIEro  3HAYEHUU
HEMpepbIBHON (QYHKIIMU HA OTPE3KE.

[IpuMeHeHE TPOU3BOJHOM I HAXOXKACHUS HAWJIY4IlIEero pEIICHUS B
NPUKIIAHBIX 3a/a4ax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3aJIaHHOTO (HOPMYJIION MK TpaduKoM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO miepBooOpa3HbIX. IlepBooOpa3Hbie
srieMeHTapHbIX pyHKuui. [IpaBuia HaX0XIeHUS TEPBOOOPA3HBIX.

WHurerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncnenne
onpenenéHHoro uaTerpana mno gopmyne Hetorona-Jleiouuna.

[IpumeHnenue uHTErpana s HaXOXACHUS IUIONIAJEed IJIOCKUX (QUryp u
00BEMOB F€OMETPUUECKUX TEII.

[Tpumepsl pemenuit auddepeHmaIbHbIX ypaBHEeHUN. MaTtemaTudeckoe

MOJICJIMPOBAHUE PEATbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIraIbHbIX
YPaBHECHUM.
INDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHNIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpasKaaHCKOro BOCIIMTAHMSA:

Cc(OPMUPOBAHHOCTH IPAKIAHCKON MO3ULMHU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  4j€Ha  pOCCHIiCKOro  o0IiecTBa,  NpPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPBI, OMNPOCHI U APYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COLMAJIBHBIMA HWHCTUTYTaMHM B COOTBETCTBMM C HX
GYyHKIUSIMU ¥ HA3HAYCHUEM;

2) IaTPMOTHYECKOr0 BOCIIUTAHUSA

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakJIaHCKOW UIACHTUYHOCTH, YBOKCHHUS K
MPOIIOMY M HACTOSIIEMY POCCHUMCKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,



WCIIOJIb30BAHUE OTUX JOCTIDKCHHM B JAPYTUX HAyKax, TEXHOJOTHSX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapojaa, chOopMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, dTHUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHUM HAyKH W JEATEIIBHOCTBIO YYEHOrO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYUBOrO OyAYyLIErO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pu3uvYecKOro BOCHUTAHMS:

cOPMHUPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMaTUYeCKHe 3HAHUSA B
MHTEpecax 37I0pOBOro M 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (U3NYecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEIBHOCTHIO;

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYJy, OCO3HaHUE IIEHHOCTU TPYIOJIOOUS, HHTEpPEC K
pa3nmuuHbiM  cepam  TPOPECCUOHATIBHOW  JIEATEIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccur U peanu30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHYeCKOMy  OOpa3oBaHHI0O U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU MTPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HaMpPaBJICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJNbTYpPhl, TIOHUMAHUE BIIASHHUSI
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COLMATBHOMN
Cpellbl, 0OCO3HaHME TJI00ATIBHOTO XapakTepa SKOJOTUYECKUX MPOOIeM, OpUEHTALIHS
Ha TPUMEHEHHE MaTEeMATHYEeCKUX 3HAHUW IS pelieHusl 3agad B 00JlacTu
OKpY’>Karolel cpenbl, IJIAaHUPOBAHHE TIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCIICICTBUU [T OKPYIKAIOLIEN CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKW W OOIIECTBEHHOM  MPAKTUKH, TOHUMAaHUE
MaTEMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW ESITEIBHOCTH, ITAroB €€
pPa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJACHUE S3bIKOM
MaTeMaTUKH W MaTeMaTUYeCKOM KYJIbTypOl KaK CpPEICTBOM IO3HAHHS MHpA,



TOTOBHOCTb OCYHICCTBJIATH IIPOCKTHYIO MW HMCCICAOBATCILCKYIO JICATCIIBHOCTD
HWHIWBUYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

BBISIBIISAIT M XapaKTepU30BaTh CYIIECTBEHHBIE MPHU3HAKK MAaTEMATUYECKUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHNS TIOHATHH, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAITUH,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHHUSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (popmMynupoBaTh U  NPeoOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC,

BBISBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIL;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIFOUEHUM, YMO3AKIFOUEHNN 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUM
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTH MMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelleHrus Y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4€TOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

WCIIOJIb30BaTh BOMNPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
bopMynaMpoBaTh  BONPOCHl,  (UKCHPYIOUIME  MPOTUBOpEUUE,  MHpoodseMy,
yCTaHABJIMBAaTh MCKOMOE W JaHHOE, (OpPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIIEIOBAHHE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00bEKTa, SBJICHHS, TIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSMHU, MPOIECCAMU;

CaMOCTOSITeNILHO (HOPMYJIMPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO  HAOMIOJICHUS, WCCIICOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCa, A TAKKE BbIIBUIAThH
MIPETNOJIOKEHUSI O €T0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH Je(UIIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETA HA
BOIIPOC U JIJISl PEILICHUS 3a]1auu;



BBEIOMPATh MH(POPMAIHIO U3 UCTOYHUKOB PA3TUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh WH(OOPMAIMIO PA3TUYHBIX BHIIOB H
dbopm npeacTaBiIeHuUS;

CTPYKTYpUpPOBaTh WHGOPMAIIHIO, TPEICTABIITh €€ B Pa3IUYHBIX (opmax,
WLUTIOCTPUPOBATH TPadUICCKH;

OIICHUBATh HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSITENIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

OOmenne:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIPaXKAaTh CBOIO TOYKY 3pCHHUS B
YCTHBIX M MHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHWS MO XOJy PEIICHUS 3aJ1ayH,
KOMMEHTHUPOBATH MOJYUYCHHBIN pe3yJIbTar;

B X0Jie 0OCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOIl TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh HJCH, HAIlCJICHHbIE Ha TOUCK
pEIICHUsA, COMOCTABIATh CBOM CYXICHHUS C CYXICHUSIMH APYTUX YYACTHUKOB
Jajora, oOHapy)KUBaTh Pa3Uyue U CXOJICTBO MO3HWIIUMA, B KOPPEKTHOU dopme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAYKEHHUS;

MPEACTABIATh PE3YIbTATHI PEIICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEOBAHUSI,
MPOCKTa, CaMOCTOSITEJILHO BBIOMpPATh (GopMaT BBICTYIUICHUS ¢ Yy4€TOM 3ajaad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA

Camoopranusamnus:

COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHUS 3a/a4d, BRIOUPATh CIIOCO0 pelieHus ¢
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4€TOM HOBOW MH(pOpMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIA HHTEJLJIEKT:

BJIaJIcTh ~ HaBBIKAMHU  IIO3HABATEIbLHOM  peduieKkcMM  KaK  OCO3HAHHUS
COBEPIIAEMBIX JIEMCTBUUA M MBICIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTATOB, BJIAJICTh
crocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJISI Tpollecca M pe3ysibTaTa PEIICHUS
MaTEMaTHYECKOM 3a1auH;

MPEABUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PELICHUU 3a]1a4H,
BHOCHTH KOPPEKTHBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIIBCTB, JTAHHBIX,
HaWJICHHBIX OMMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIU U YCIOBUSIM, OOBSICHATh MPUYUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIbHOCTH, HAXOJUTh OIIUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasI 1eITEJIbHOCTD:



MOHMMATh W KMCHOJIb30BaTh MPEUMYIECTBA KOMAHAHOW U WHIUBUIYATbHOU
paboThl mpu pemieHnH Y4eOHBIX 3a7ad, TPUHUMATH II€Ib COBMECTHOU
NEATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI pabOT, JIOrOBAapUBAThCsS, OOCYX AAaTh IMPOLIECC U Ppe3yJabTaT padoThI,
0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYMNNOBBIX (opMax paboTel (0OCyXaeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE€ WITYPMBD» M HHBIE), BBIIOJHATH CBOK 4YacTh pabOTBHl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU YJIEHAMU KOMAaH[bI, OIICHUBATh
KaueCTBO CBOEr0 BKJaJa B OOIIMN MPOAYKT MO KPUTEPHUSM, CPOPMYIIUPOBAHHBIM
Y4aCTHUKaMHU B3aUMOJICUCTBUSI.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koniy ob0yuenuss B 10 kjacce 0OydyarOIIMICAd MOJYYUT CIECAYIOIIHUE
IIPEIMETHBIE PE3yJIbTAThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4e€OHOTrO
Kypca «Ainredpa 1 Hayajia MaTeMaTHUECKOTI0 aHAJIU3a»:

Yuciia ¥ BbIYHCICHHSA:

CBOOOJHO OIEPUPOBATH MOHATHSAMU: PALMOHAIIBHOE YHCIIO, OECKOHEYHas
nepuoanyeckass JIpoOb, TMPOLEHThI, HWPPALMOHATIBLHOE YHUCIO, MHOXECTBA
PALMOHAJIBHBIX U ACHCTBUTEIBHBIX YUCEI, MOAYJIb JCHCTBUTEIBHOTO YUCIIA;

OPUMEHATHh JpOOM W MPOLEHTHl JJIs pPELICHUs MPUKIAJHBIX 3aJad U3
PAa3JIUYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU;

NPUMEHSTH NMPUONMKEHHBIE BBIYMCIICHUS, TpaBUila OKPYTJIEHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHUN;

CBOOOIHO OMNEpUPOBATh IOHATHUEM: CTENEHb C MLEeJbIM IOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALIYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI AJISl PEIICHUs
MPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypajabHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHb C PallMOHAIbHBIM ITOKa3aTeleM;

CcBOOOIHO ONEpUpPOBaTh MOHATHUSAMU: JIOTapU(PM uHKcaa, AECITHUYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO OMNEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCIIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUAMM: APKCUHYC, APKKOCHUHYC U apKTAHTEHC YHCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJIHO OIEpPUPOBATH MOHITUSAMU: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PABHOCWJIbHBIC YPABHEHUS U YPABHEHHU-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,



OPUMEHATHh pPa3IMYHbIE METOJbl PEIICHUs PALUOHAIBHBIX MU JIPOOHO-
paUMOHAIBHBIX YpPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPaBEHCTB;

CBOOO/IHO OINEpUpOBaTh MOHATUSAMHU: MHOIOWIEH OT OJHON INEepEeMEHHOH,
MHOTOYWJIEH ¢ MLeJbIMH KO3(p(ULIUEHTaMH, KOPHM MHOIOYJI€Ha, IPUMEHATH
JIeJIEHMEe MHOTOWIEHA HA MHOTOYJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl peLIeHUs 3a/1a4;

CBOOOIHO ONEpUPOBATH MOHATUSAMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpulla, ONpPENENUTEdb MaTpUlbl 2 X 2 U €ro TEeOMETPUYECKUI CMBICI,
UCIIOJIb30BaTh CBOWCTBA OMNpeAenuTens 2 X 2 JUisl BBIYMCIEHUS €ro 3HaueHus,
OPUMEHATh ONPEACIUTENN JUIsl PEIEHUS CUCTEMBbl JIMHEHHBIX YpaBHEHUM,
MOJICJINPOBATh PEAJIbHBIE CUTYallUH C TIOMOLIBIO CUCTEMBI JIMHEWHBIX YPaBHEHHI,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEIEH,
MHTEPIPETUPOBATH NIOJyUYECHHBIN PE3YJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsl TNpeoOpa3oBaHHMS
BBIPAKEHU;

BBIIIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAXKEHUH, COAEPKAIMX CTENEHH C
palMOHAIBHBIM [TOKA3aTENIEM;

U CITI0JIB30BaTh CBOMCTBa norapumMoB JUISI npeodpazoBaHus
Jorapu(pMUYECKHX BBIPAKECHHUI;

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: HUPPALMOHAJIBHBIE, MOKa3aTeJbHbIE U
Jorapu(pMHUUECKre YpaBHEHUS, HAXOAUTh UX PELICHUS C IOMOILBIO PABHOCHIIBHBIX
NIEPEXOJ0B MIIM OCYLIECTBIISAS IPOBEPKY KOPHEH;

IPUMEHSATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (GOPMYJIIbI JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAKECHHUI;

CBOOOJHO OMEPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMble  (OpPMYJbl Ul  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUI;

MOJICJIUPOBATh peajbHbIE CUTYallMM Ha $S3bIKE anreOpbl, COCTABISATH
BBIDAKEHMS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBUIO 3a/Jayd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM alllapaTa ajareopsbl.

DYyHKIUHN U TPAPUKHU:

cBOOOHO ONEPUPOBATh MOHATUAMMU: (PYHKIIMSI, CIIOCOOBI 3a1aHUsl (PYHKIIMH,
B3aMMHO 0OpaTHble (QYHKIUHU, KOMHOO3UIMUS GYyHKUMNA, Trpaduk QyHKIUY,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKkoB (PyHKIIUI;

CBOOOIHO OIEpUPOBATh MOHATUSAMU: 00JACTh OMPEACICHUS U MHOKECTBO
3HaYeHUN QPYHKINU, HYIH QYHKIIHH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBaTh MOHATUSAMM: UETHBIE M HEUYETHbIE (YyHKUUH,
nepuoInyYecKue (PyHKIIMU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIMH, MAKCUMYMBbI U



MUHUMYMBbl (DyHKIIMM, HaumOoJblllee M HAMMEHbIIee 3HaueHHuEe (YHKIUU Ha
IPOMEXKYTKE;

cBOOOIHO ONEPHPOBATh MOHATUSAMU: CTENCHHAs] (PYHKIMS C HATypajJbHBIM U
LENbIM [OKa3aTeleM, rpapuK CTENEHHOW (YHKIMHM C HATypaJbHBIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHs N-0il CTeNeHW Kak (PyHKIHMHM OOpaTHOW CTENEHU C
HaTypaJbHBIM OKa3aTEeJIEM;

ONEpUPOBATh TOHATUSAMU: JHHEHHAs, KBaJpaTUUHas U APOOHO-IHHEWHas
(YHKIUH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEA0BAHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOO/IHO ONEpUpOBATh MOHATHSMM: IOKa3zaTeiabHas U JorapupmMuyeckas
(GYHKIMM, UX CBOMCTBA WU TrpaUKH, MCIONB30BaThb UX TpaUKHU ISl pELICHUS
YPaBHEHMU;

cBOOOZIHO OMEpUPOBATH TMOHATUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
OIpeiesIeHue TPUTOHOMETPUUECKHUX (PYHKIUI YUCIOBOTO apryMEHTa;

UCIONIBb30BaTh rpauku (yHKUIUH JUId  HMCCIEAOBAaHUS IPOLIECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYIHMX YyYEOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Havana maTeMaTH4ecKOro aHaJIu3a:

cBOOOIHO ONEpUPOBATh MHMOHATUSAMU: apuMeTnyeckas U TeoMeTpudecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOTrPECCUs], TUHEUHBIN U
HKCIIOHEHIUAIBHBIN pOCT, (OpMya CIOKHBIX MPOLIEHTOB, UMETh MPEICTaBICHUE
O KOHCTAHTE;

UCIOJIb30BaTh MPOrPECCUU JJI PEIICHUs peabHbIX 3a/ad MPUKIIATHOTO
XapakTepa;

cBOOO/IHO ONEPUPOBATh MOHATUAMU: NTOCIEN0BATENLHOCTD, CIIOCOOBI 3a/JaHUS
MOCJIEIOBATEIbHOCTE, MOHOTOHHBIE M OTPaHUYEHHBIE TOCIEAOBATEIbHOCTH,
NOHMMAaTh OCHOBBI 3apOXKACHUS MAaTEMaTUYECKOro aHali3a KakK aHaiu3a
OCCKOHEYHO MaJIBIX;

CBOOOJIHO OMNEpUpPOBaTh TMOHATHUSIMU: HENpEPbIBHbIE (DPYHKUUU, TOUYKHU
pa3psiBa rpaduka GyHKUMU, aCUMITOTHI Tpadrka GyHKINH;

CBOOOJTHO OINEPUPOBATH MOHATHEM: (YHKIUS, HEMpEpbIBHAs Ha OTpPE3Ke,
NPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKIUI 7S peIeHHs 3a/1a4;

CcBOOOIHO OIEpUpOBaTh TMOHATUSIMU: TiepBas U BTOpas IPOU3BOIHBIC
byHKIIMH, KacaTelbHas K Tpaduky QyHKITNY;

BBIUUCTISATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IBYX (YHKIUH, 3HATH MIPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

WCITIOJIb30BAaTh TEOMETPUUECKUN M (DU3UYECKUN CMBICI TPOW3BOIHON ISt
peleHus 3a1au.

MHokecTBa M JIOTHKA:



CBOOOZIHO  OMEpUpPOBaTh  MOHSATUSMHU:  MHOXKECTBO, OMNEpaluu  Hal
MHOXECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN allIaparT JUisl OMMCAHUs PEaJIbHBIX
MPOLIECCOB U SIBJIICHUM, TP PELICHUU 3a]]a4 U3 APYTUX YUYEOHBIX MPEIMETOB;

CBOOOJTHO OMNEpPUPOBATH MOHATUAMHU: OIpEACNICHHe, TEopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHYECKOTO 00BEKTA, T0KA3aTEIbLCTBO, PABHOCHIIbHBIC
YPAaBHEHMS U HEPABEHCTBA.

K xonmy oOyuyenuss B 11 kiacce oOydyarolmuics TOJYYUT CIEIYIOLIUE
MpPEAMETHBIE PE3yJIbTAaThl IO OTACJIbHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOTr0 aHaTU3a:

Yucia ¥ BIYMCICHUSA:

CBOOOJHO ONEpHUPOBATh MOHATHSAMHU: HATypAIbHOE M LEJI0E YHCIIO,
MHOYKECTBA HATypaJbHbIX U LIEJIBIX YUCEN, UCIIOIB30BaTh NPU3HAKU JIEIUMOCTU
uensix yncen, HOJ[ u HOK HaTypanbHbIX 4ncen s peleHus 3a1ad, IPUMEHATh
anroput™ EBKknuna;

CBOOOJHO ONEPUPOBATH IMOHSATUEM OCTaTKa MO MOJYJIO, 3alHChIBAThH
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOIHO ONEpUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTABIATh KOMIUIEKCHBIE YHCIa B alreOpandeckol u
TPUTOHOMETPUUECKONU (POpMeE, BBIMOJIHATH ApUPMETUUECKUE ONEpalii ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

cBOOOIHO ONEpUPOBATh MOHATUSAMU: HUPPALMOHAIbHBIE, TOKa3aTelIbHbIE U
jJorapu(MHUUECKUe HEpPaBEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PAaBHOCHJIBHBIX IIEPEXO/IOB;

OCYHIECTBJISITh OTOOpP KOpPHEW MpH pElIEHUHu TPUTOHOMETPUUECKOIO
YPaBHEHUS;

CBOOOIHO OINEpUPOBaTh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (OPMYJNbl  JJIi  PELICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYNHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAaLlMOHAIBHBIX, HUPPALMOHAJIIBHBIX, ITOKA3aTEIbHbBIX U
JorapuMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pemarb palOHAJIbHbIE, VppalMOHaIbHBIE, MOKa3aTEJIbHBIE,
jJorapuMuyecKkue ¥ TPUTOHOMETPUYECKHWE YpaBHEHHs] U  HEPaBEHCTBA,
CoZieprKalliie MOIYJIM U IIapaMeTphl;

OPUMEHATH TpaduyecKrue METObI JUIsl PELICHUs] YPaBHEHUM U HEPaBEHCTB, a
TaKXXe 3aJ1a4d ¢ NapaMeTpaMy;



MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKEe anreOpbl, COCTABIATH
BBIDAKECHHSI, YPABHEHUWS, HEPABEHCTBA M MX CHCTEMBbI IO YCJIOBHUIO 3a/ayH,
UCCJIENOBATh IOCTPOECHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pe3yJIbTar.

DOyHKUMH U TPaPuKu:

CTpOUTHh TpaduKH KOMMIO3UIMHU (YHKIHI C TOMOIIBI0 3JIEMEHTapHOTO
UCCJIEIOBAaHMSI U CBOMCTB KOMITO3ULIUHU JABYX (DYHKIIHIA;

CTPOUThb T€OMETpUYECKHE O00pa3bl ypaBHEHUH W  HEPaBEHCTB HA
KOOPAMHATHOM IJIOCKOCTH;

CBOOOJTHO  ONEpPUPOBATH TMOHATHSAMHU: TpapUKUd TPUTOHOMETPUUYECKUX
GyHKINN;

OPUMEHATh (QYHKIUH JJI1 MOJCIHUPOBAHUS M HCCIECIOBaHHUS peabHBIX
IIPOLIECCOB.

Havasa MmaTeMaTH4eCKOro aHaJIM3a:

UCITI0JI30BaTh MPOU3BOJHYIO JIJISl UCCIAEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJUTh HAUOOJbIIEE U HAMMEHBIIEE 3HAUCHHS (DYHKIIMM HENPEPHIBHOM Ha
OTPE3KE;

UCIIOJIB30BaTh IPOM3BOJHYIO [UISl HAXOXKJICHHS HAWIYYIIEro pPEIICHUS B
NPUKIAJAHBIX, B TOM YHCIE€ COLUUAIbHO-DKOHOMHMYECKHMX, 3aJadax, i
ONpEENCHUs] CKOPOCTH W YCKOPEHHs MpoLecca, 3aJaHHOro (GopMmysion wiu
rpadukom;

cBOOO/IHO ONEpUpOBATh MOHATUSAMHU: IEpBOOOpa3Hasi, ONpeAeIEHHBIN
UHTErpaJl, HaXOJWUTh MEPBOOOpa3HbIE AIIEMEHTApHbIX (YHKUMH M BBIYUCIATH
uHTerpai no gopmyne Herotona-Jlelonuna;

HAXOJUTh IJIOLIAAN MIIOCKUX (PUTYp U OOBEMBI TEJl C TOMOLIBIO UHTETPaa;

UMETh MPEACTABICHUE O MATEMaTUYECKOM MOJCIMPOBAHUU HA IpPUMEpPE
coctaByieHUs U PepeHITNATBHBIX YPaBHEHUH;

pemaTth NPUKIAAHbIE 33a4i, B TOM YHUCJIE COIMAIbHO-3KOHOMUYECKOIO H
(bu3MYecKoro xapakrepa, CpeJICTBaMU MAaTEMATHYECKOTO aHAIN3A.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue
(undpossbie)
n/ pa3iesioB U TeM Bcer Konrtpoasnsl  IIpakTuyeckn
o0pa3oBaTe/IbHbI
n NMporpamMmbl 0 e padoThl e padoTnl
e pecypchl
MHokecTBO
JIEMCTBUTEIIbHBIX 24 1
qrcesl. MHOTOWJIEHBI.




PanyonanbHbie
ypaBHEHUS U
HEpaBEHCTBA.
CucTeMBbl JTMHEHHBIX
ypaBHEHUH

DyHKIMHU U
rpaduxu. CTeneHHnas
GYHKIHS C IIETTBIM
MOKa3aTejieM

12

Apudmernueckuit
KOpeHb N-01

3 CTETICHH.
UppanuonanbHbie
ypaBHEHUS

15

Iloka3zarenpHas
4 GyHKIHS.
IIokazarenpHBIC
ypaBHEHUS

10

Jlorapudmmueckas
5 GyHKIHS.
Jlorapudmuueckue
ypaBHEHHS

18

TpuronomeTpruecku
6 € BBIPQXCHUS U
ypaBHEHUS

[TocnenoBarenbHOCT
U ¥ IPOTPECCUU

22

10

HenpepriBHble

8 byHKLINN.
IIpousBoaHas

20

IToBTOpEHME,
o0oO1Ienue,
CHCTEMAaTH3aIUsI
3HAHUM

OBILIEE KOJIMYECTBO
YACOB 10
I[MTPOT'PAMME

136

10




11 KIIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTesibH
ble pecypchl

Ne HaumMmeHoBaHue
n/  pa3jgesioB M TeM Becer KoHTpoibh IpakTHYecK
n NMPorpamMmbl 0 ble padoThl ue padboThbl

HUccnenosanue
GyHKIHH ¢
ITOMOIILIO
MIPOU3BOJHOMN

22 1

IT
epBooOpasHas u 12 1
UHTErpaj

I'padpuxu

TPUTOHOMETPUUECK

uX (QyHKIHH. 14 1
Tpuronomerpuueck

Y€ HEpAaBEHCTBA

Hppanuonanbusle,
MOKa3aTeJbHbIE U

24 1
JorapupMUIECKue

HEPaBeHCTBA

K
OMIIJIEKCHBIC 10 1

qucia

HarypanbHble u
LieJIbIE YUCIIa

10 1

Cucremsl
palrOHAIbHBIX,
MPPaLMOHATIBHBIX
MIOKa3aTeNbHbIX U
J0rapupMHUECKUX
yYpaBHEHUU

12 1

3
aJlayu C 16 1
napameTpamu

IToBTOpEHME,
o0o01enue, 16 ”

CUCTCMaTHu3aIunusa
3HAHUU

OBIIEE KOJIMYECTBO
YACOB 10 136 10 0
[TPOI'PAMME
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