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MNOACHUTEJBHASA 3AIINCKA

Y4eOnbIil Kypc «Anredpa 1 Havyajia MaTEMaTHIECKOTO aHAIA3a» SBISACTCS OJTHUM
13 HauOoJiee 3HAYMMBIX B MPOrpamMMe CpeAHEro ooImero oOpa3oBaHUs, MOCKOJBKY, C
OJTHOM CTOpPOHBI, OH O0OECIIEUNBACT WHCTPYMEHTAIBHYIO 0a3y i HM3yYeHHs BCEX
€CTECTBEHHO-HAYYHBIX KYypCOB, a C JIPyroil CTOpPOHBI, (OPMHUPYET JOTUYECKOE U
aOCTpaKTHOE MBIIUICHHE OOY4YaloIIMXCd Ha YpOBHE, HEOOXOAMMOM /I OCBOCHHUSA
nH()OpPMATHKH, OOIIECTBO3HAHUS, WCTOPWHU, CIOBECHOCTH W JPYTHUX IUCIUIUIMH. B
paMKax TaHHOTO Y4eOHOTo Kypca 00yJaroniuecs: OBIaJeBaOT YHUBEPCATBHBIM SI36IKOM
COBPEMEHHOW HaykH, KoTopas (OpMYIUpYeT CBOM AOCTHXKEHUS B MaTeMaTHYECKOU
dbopwme.

VYyebHblil Kypce anreOpbl M HaYall MAaTEMaTHYECKOTO aHaIN3a 3aKIabIBaeT OCHOBY
JUIS.  YCIEHIHOTO OBJIAJICHUS 3aKOHaMu (DU3UKH, XUMUU, OWOJOTHH, MOHHUMAaHUS
OCHOBHBIX TEHJECHIUM pPa3BUTUS DIKOHOMUKH M OOIECTBEHHOW >KU3HM, MO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO MCIOJIb30BaTh UX IS JaJIbHEHUIIEro 00pa3oBaHus U B MOBCEIHEBHON JKU3HU.
B To ke BpeMs oBiajeHUE aOCTPAKTHBIMU M JIOTUUECKU CTPOTUMHU KOHCTPYKUMSIMU
anreOpbl 1 MaTEeMaTUYECKOT0 aHalii3a Pa3BUBACT YMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HMCTUHHOCTb, JOKa3bIBaTh YTBEPXKICHUS C IOMOIIBIO HHAYKIUU U
paccyxJaTh  JEyKTUBHO,  HCIOJIb30BaTh  00OOIIEHME W  KOHKPETHU3AIHIO,
abcTparupoBaHKe U aHAJIOTHIO, POPMUPYET KPeaTUBHOE U KPUTUUECKOE MBIIILJICHHUE.

B xone wusydenHus yuyeOHOro kypca «Anrebpa W Hayajga MaTeMaTHYECKOIrO
aHajau3a» OOydYarolIMecs TMOJYy4aloT HOBBIM ONBIT PEIICHUS NPUKIATHBIX 3ajaad,
CaMOCTOSITETIbHOTO TTOCTPOCHUS MAaTEMAaTHYECKUX MOJENIed pealbHbIX CHUTYyallui,
WHTEPIIPETAlUN TTOJTYYEHHBIX PELICHUN, 3HAKOMATCS C MPUMEpPaMH MaTeMaTUYECKHUX
3aKOHOMEPHOCTEHN B IPUPO/JIE, HAYKE U UCKYCCTBE, C BBIAAIOMIUMUCS MaTEMAaTUYECKUMU
OTKPBITUSIMUA U UX aBTOPAMH.

VYueOHbIi Kypc o00JaaeT 3HAUYUTENIBHBIM BOCHUTATEIBHBIM MOTEHIIUAIIOM,
KOTOPBI  peanu3yeTcss Kak 4epe3 Yy4eOHBId MaTephall, CHOCOOCTBYIOITUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS, TaK M uepe3 CcHerupuKy ydeOHOU
NEATeIbHOCTH,  TpPEOYIoIIed  MPOJOJDKUTEIBHOM  KOHIIEHTpAllMd  BHUMAaHUS,
CaMOCTOSITeTbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a MOJYYEHHBIN pe3yJbTart.

B ocnoBe meroauku oOydeHus aiarebpe M HadajaM MaTeMaTHYeCKOro aHalin3a
JICKUT EATCTHOCTHBINA MTPUHITUT OOyUCHHUS.

B crpykrype ydebHOro Kypca «AnreOpa m Hadaia MaTeMaTHYECKOTO aHAIH3a»
BBIJICJICHBI  CJIEAYIOIIME  COJIepXKaTeIbHO-METOAWYEeCKre  JuHuu: «Yucna
BbIUuCIeHUs», «DyHKIMU U rpaduku», «YpaBHEHUST M HepaBeHCTBa», «Hauana
MaTeMaTUYECKOro aHalin3a», «MHOXKecTBa U Joruka». Bce OCHOBHBIE COfepKaTEIbHO-
METOJMYCCKUE JMHUM HW3Y4alOTCSd Ha TPOTSHKEHWU NBYX JIeT OOy4YeHHsS Ha YPOBHE
cpenHero o6imero oOpa3oBaHUs, €CTECTBEHHO IOMOJIHAA APYr Apyra W TMOCTENEHHO



HACHIIIAsICh HOBBIMH TeMaMH U pa3aenaMu. JlaHHbIM y4eOHbI Kypc sBiseTCS
UHTETPaTUBHBIM, IIOCKOJBKY OOBEAMHAET B ce0€ COJIEpKAHHE HECKOJIBKUX
MaTEeMaTUYECKUX JUCLUHUIUIMH, TaKUX Kak ainreOpa, TPUrOHOMETpPHs, MaTeMaTHUYECKUM
aHanau3, TEOpUs MHOXKECTB, MaTeMaTH4ecKas JIoruka u apyrue. llo mepe Toro kak
oOyuJaroluecs: OBIaeBal0T BCE O0Jee MHUPOKUM MaTEMaTHYECKUM almapaToM, y HUX
NOCNeI0BaTebHO  (OPMUPYETCST W COBEPIICHCTBYETCS ~ YMEHHUE  CTPOWTH
MaTEMaTUYECKYyI0 MOJEIb PEaJbHOM CUTyalluH, IPUMEHATh 3HAHUS, IOJYYEHHBIE IIPU
U3YYEHUU Y4eOHOro Kypca, Uil PELIEHUs CaMOCTOSTENbHO C()OpMYyIUPOBAHHOM
MaTeMaTU4YECKOU 3a7]a4M, a 3aT€M UHTEPIPETUPOBATH CBOM OTBET.

CopepxxarenpHo-MeTOqUYECKass JUHUSA «Yuciaa ¥ BBIYMCICHUS» 3aBEpPLIACT
(GopMHUpOBaHNE HAaBBIKOB HCIIOJIb30BAHUS JEHCTBUTEIBHBIX YHUCEN, KOTOpPOE ObLIO
HA4YaTO Ha YPOBHE OCHOBHOIo oOmiero oOpasoBanus. Ha ypoBHe cpenHero oOiiero
oOpa3oBaHMsi 0co00€ BHUMAaHHE yHAEISETCs (POPMUPOBAHUIO HABBIKOB PALIMOHAJIBHBIX
BBIYKCIICHU, BKIIIOYAIOIIMX B CE0sl MCMOJIb30BAHUE PA3IUYHBIX (DOpPM 3alUCH 4YHCIIa,
YMEHUE [JIeNlaTh MNPUKHUAKY, BBIIOJHATH NPUOIMKEHHBIE BBIYHCICHUS, OLICHUBATh
YHCJIOBBIE BBIpAXEHHs, paboTaTh € MaTEMaTHUYECKUMHU KOHCTAaHTAMU. 3HAKOMbIE
00y4aroluUMCsi MHOXKECTBA HaTypajlbHbBIX, LEIbIX, PALIMOHAIBHBIX U JIEHCTBUTEIBHBIX
YHUCEJl TOMOIHAIOTCS MHOKECTBOM KOMIUIEKCHBIX YUCEN. B KaXka0M U3 3TUX MHOXKECTB
paccMaTpHUBAIOTCSI CBOWCTBEHHBIE €My CIELM(PUUECKUE 33aa4d U ONepaluu: JCJICHUE
HalEJ0, ONEPUPOBAHME OCTAaTKAMU Ha MHOXKECTBE LEJIBIX YHCEN, 0COOble CBOWMCTBA
palMoOHaNbHBIX M HWPPALUOHAIBHBIX 4YHCEN, apu(pMETHUYECKHE OIepaluu, a TaKxke
W3BJICUCHNE KOPHS HAaTypaJlbHOW CTENEHM HAa MHOYKECTBE KOMIUIEKCHBIX YHCEIL.
brmarogapst 1mocnenoBaTENbHOMY PACIIMPEHUIO Kpyra HCIOJB3YEMBIX YHCEN H
3HAKOMCTBY C BO3MOYKHOCTSMM HX NPHUMEHEHHs JUIsl PELICHHs] Pa3JIMYHBIX 3a4ad
dopMupyeTcsi MpencTaBiIeHHE O EIUHCTBE MaTeMaTUKH Kak HAayku U e€ pojiu B
NOCTPOCHUU MOJIENIEl peaJbHOro MHpa, IIHPOKO HCIONB3YIOTCA 0000IIeHne U
KOHKPETHU3aLUS.

JIuans «YpaBHEHHST W HEPABEHCTBA» pPEAIU3YyETCd HaA TMPOTSIKEHHH BCETO
oOy4eHHsT Ha ypOBHE CpeIHEro oOIero oopa3oBaHus, OCKOJIbKY B KaXKJIOM pasjelie
[IporpaMmbl TIPEAYCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3axad. B pesynbrare
oOyJaroluecs: OBJAJEBAIOT PA3NIMYHBIMU METOJAAMHM PELICHUS palUOHAJIbHBIX,
UPpPALMOHAIBHBIX, [OKA3aTENIbHBIX, JOTAPUPMUUYECKHUX U TPUTOHOMETPUUYECKUX
YpPaBHEHMH, HEPABEHCTB M CHUCTEM, a TaKXKe€ 3aJad, COJAepXkKaluxX IapaMeTphl.
[TonydyeHHble yMeHUS IIMPOKO MCHOJB3YIOTCS MpPU HUCCIACAOBAHUM (PYHKIUH C
MOMOILBIO NPOU3BOJHOM, NMPU PELIEHUU MPUKIAJHBIX 337a4 M 337a4 Ha HaXOXKICHUE
HauOONBIINX M HAUMEHbIIUX 3HaueHuM ¢GyHKuuu. JlaHHas conep)kareiabHasl JIMHUSA
BKJIOUAET B ce0s Takke (OPMUPOBAHUE YMEHHI BBINOJIHATH PACUETHI O (popmyram,
npeoOpa3oBaHusl  PAalMOHAIBHBIX, HPPALMOHANBHBIX U TPUTOHOMETPUYECKUX
BBIPQXEHHUM, a TaKKe BBIPAKEHUH, COAEpKalIMX CTeneHW u Jorapudmel. braromaps
U3YYEHHI0 anreOpandyeckoro Marepuaja IPOUCXOOUT  JalibHEHIIee pa3BUTHE



AITOPUTMHUYECKOTO U a0CTPAKTHOTO MBIIICHUSI 00y4arOIMUXCsi, OPMUPYIOTCS HABBIKU
JNEAYKTUBHBIX pPacCyXJIE€HUH, paboThl C CHUMBOJIBHBIMH (pOpMamu, HpeACTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCUMOCTEH B BHJIE€ pPaBEHCTB U HEPAaBEHCTB. Anredpa
npearaeT 3pPeKTUBHBIE HHCTPYMEHTHI AJISl PEHICHUS MPAKTUYECKUX U €CTECTBEHHO-
HAy4YHbIX 33Ja4, HAIJIAIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConmepxxarenpHO-MeTOIMYecKass JUHUS  «DYyHKIUM W rpaduKu»  TECHO
nepernjeTaeTcs ¢ JpyruMH JIMHUAMHU YYEOHOIO Kypca, IMOCKOJIbKY B KAKOM-TO CMBICTIE
3a0a€T  TOCIENOBATENIBHOCTh  M3Y4YeHUs  Marepuasna. 3ydeHue  CTENEeHHOH,
MOKa3aTeIbHOM, JIOTApU(PMUUYECKOH U TPUTOHOMETPUUECKUX (DYHKIUMH, UX CBOWMCTB U
rpadukoB, HUCHONIb30BaHME (YHKUMNA 17 peHIeHUs 3a7ad M3 JPYTruX Yy4eOHbBIX
IIPEIMETOB U PEAIIBHOM JKU3HHU TECHO CBA3aHO KAK C MATEMATUYECKUM aHAJIU30M, TaK U
C peuIeHHEM YpaBHEHMH M HepaBeHCTB. IIpu 3Tom Oonbllioe BHUMaHHUE YIENSIETCS
(OpMUPOBAHNIO YMEHHUS BBIpaXaTh (OpMyJIamMH 3aBUCHUMOCTH MEXAY pa3iIMYHbIMU
BEJIMUMHAMU, UCCIEAOBATh MOJYYEHHbIE (PYHKIMHU, CTPOUTH UX rpaduku. Marepuan
ATOM COAEpPKATEIbHOMN JINHUN HALIEJIEH HA PA3BUTHE YMEHUN U HABBIKOB, MMO3BOJISIOIINX
BbIpaXKaTh 3aBUCUMOCTU MEXJYy BEJIMUYMHAMU B Pa3IU4YHON (QopMme: aHaIUTHUECKOM,
rpaduyeckoil u cnoBecHOM. Ero uzyuenue cnocoO0CTByeT pa3BUTHIO aITOPUTMUYECKOTO
MBIIIUICHUS, CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AINH, UCII0JIb30BAHUIO aHAJIOTHIA.

CopepxxarenpHass auHUs «Hadama MaTeMaTHyecKoro aHajau3a» IO3BOJISIET
CYLIECTBEHHO pAaCHIMPUTh KPYr Kak MaTeMaTUYEeCKUX, TaK M NPUKIAAHBIX 3a/ad,
JOCTYMHBIX 00YYaIOUIUMCS, TaK KaK y HUX HOSIBISIETCS BO3MOXHOCTb CTPOUTH Ipauku
CJIOKHBIX (DYHKLIMH, OTIpEAEATh UX HauOOJbIINE U HAUMEHbBIINE 3HAYEHUS, BBIYUCIIATD
wiomwaan Guryp u oObEMBI Tell, HAXOJAUTh CKOPOCTH U YCKOpEHHUd mpolieccoB. JlanHas
coJiep KaTesibHasl JIMHUSI OTKPBIBAET HOBbIE BO3MOHOCTH MOCTPOCHHSI MATEMATUUECKUX
MOJEJIE pPEAJbHBIX CHUTyallud, TIO3BOJIIET HAaxXOAWTh HAaWIy4yllee peIIeHUE B
NPUKIAJAHBIX, B TOM YHCJIE COLHMAIBHO-DKOHOMHYECKHUX, 3aJadyax. 3HAKOMCTBO C
OCHOBaMHM MAaTE€MaTHYECKOrO0 aHallu3a CHOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO,
(GOpMaJIbHO-JIOTUYECKOTO M KPEATUBHOTO MBIIUIEHUSA, (OPMUPOBAHUIO YMEHHI
pacno3HaBaTh NPOSBICHUS 3aKOHOB MAaT€MAaTHMKHM B HAayKe, TEXHHUKE M HUCKYCCTBE.
OOyuaromuecs y3HAIOT O BBIJAIOUIMXCS pe3yJbTaTaX, MOJYYEHHBIX B XOJAE pPa3BUTHUSA
MaTeMaTHKHU KaK HayKH, 1 00 UX aBTOpax.

CopeprkarenbHO-MeTOAMYECKas JTUHUS « MHOKECTBA U JIOTHKa» BKJIIOYAET B ce0s
AJIIEMEHTBI TEOPUU MHOXKECTB M MaTeMaTHUYECKOU JIOTUKU. TeopeTUKO-MHOKECTBEHHbIE
NPEACTABICHUS] TPOHU3BIBAIOT BECh KypC IIKOJIBHOM MAaTeMaTHKW W NpesiararoT
Haubosiee yHHMBEpPCAIbHBIA S3bIK, OOBEIMHSIOMIMN BCE pasleibl MaTeMAaTUKH U €€
NPWIOKEHUN, OHM CBS3BIBAIOT pa3Hble MaTEMAaTHYECKHME JUCLUUILUIMHBI M HUX
IpUIIO)KEHUsT B eAauHoe 1enoe. [1oaToMy BaXKHO 1aTh BO3MOYKHOCTb OOy4aroumiemycs
IIOHUMAaTb  TEOPETHUKO-MHOXKECTBEHHBIM  SA3BIK  COBPEMEHHOM  MAaTeMaTUKU U
UCIIOJIB30BaTh €ro JUIsl BBIPAXKEHHSI CBOMX MbICHEH. J[pyruM BaKHBIM MPU3HAKOM
MaTeMaTHKU KaK HAyKH CIeAyeT MPU3HATh CBOMCTBEHHYIO €l CTPOrocTb 00OCHOBAHUM



¥ CJICIOBAaHUE OINPEACIEHHBIM IMpaBUIaM TOCTPOSHUS JO0Ka3aTeIbCTB. 3HAKOMCTBO C
DJIEMCHTAMH  MAaTEMaTHYECKOW JIOTHKH CIOCOOCTBYET Pa3BUTHIO  JIOTHYECKOTO
MBIIIICHNST O0OYYaronIuXcsi, MO3BOJSECT MM CTPOMTH CBOM PACCYXKICHHUS Ha OCHOBE
JIOTUYECKHX TPABHII, POPMUPYET HABBIKH KPUTHICCKOTO MBIIIIJICHHUS.

B yde6HOM Kypce «AnreOpa v Hayara MaTeMaTHIeCKOTO aHAJIM3a» MPUCYTCTBYIOT
OCHOBBI MAaTE€MaTHYEeCKOI'O0 MOJICTUPOBAHUS, KOTOPBIE TPU3BAHBI CIIOCOOCTBOBATH
(bOpPMHPOBAHHUIO HABHIKOB IOCTPOCHHSI MOJIENEH pealbHBIX CHUTYyaIlui, WUCCIICIOBaHUS
9TUX MOJENIed C IIOMOINBIO ammapara ajreOpbl M MaTeMaTHYeCKOro aHaJu3a,
WHTEPIIPETAIMN TTOJYYCHHBIX pPe3y/IbTaToB. TakwWe 3aJaHus BIUICTCHBI B KaXKIbIH W3
pa3ielioB TIPOrpaMMbl, ITOCKOJIBKY BeCh Marepwall yd4eOHOro Kypca IIUPOKO
UCIIOJIB3YETCSl  JII  PCIICHHUS MPUKIATHBIX 331ad. [Ipu  pelieHHH peaabHBIX
MPAKTHYECKHUX 3a/1ad 00yJaroIuecs pa3BUBAIOT HAOIIOIATeIbHOCTh, YMEHUE HAXOAHUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh AHAJIOTHIO, 0000MaTh W
KOHKPETH3UPOBaTh MpodiieMy. JleareapbHocTh 1Mo ()OPMHUPOBAHHUIO HABBIKOB PEIICHHS
NPHUKJIATHBIX 3a/lad OPraHUu3yeTcs B MPOIECCe M3YYCHHS BCEX TEM y4eOHOro Kypca
«AnreOpa 1 HayaJla MaTeMaTHYECKOTO aHaJIN3ay.

Ha usydyenue yueOHOro Kypca «Anrebpa ¥ Havajga MaTEMaTHYCCKOTO aHAJIM3a»
orBoauTcs 272 vaca: B 10 xmacce — 136 gacoB (4 gaca B Hemenio), B 11 xmacce — 136
yacoB (4 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoauueckue npoou. IlpuMmeHeHue npodeil W NPOLIEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpnbnmkéHHBIC BBIYUCIICHHS, TTpaBUiIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOrO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHUE HePAaBEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 dunmenramu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUM, COASPIKAIINX CTEIICHN U KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.

Jlorapudmuueckue YpaBHEHHUS. OcHOBHBIE METOJIbI peLICHMS
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUIlbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHECHHUE OINPEICIUTENS I PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITOMOIIBIO MATPHI] U OTIPEIEIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@yHkus, crnocodbl 3agaHus (QyHknuu. B3anMHO o00patHble (QYyHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHas (GpyHKLMS ¢ HATypajJbHBIM U 1EJbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKUMNA 151 peLIEHUs] ypaBHEHU .

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUsl IOCJIEAOBATEIbLHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
IIPOTrpeccruy. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia Cl0KHBIX
npoleHTOB. Mcnosb30BaHWE TIPOrpeccHH U PELICHUS peajbHbIX — 3a1ad
MIPUKIIATHOTO XapaKTepa.



HemnpeppiBHbIe (GyHKIIMM W WX CBOMCTBA. TOuYkw paspbiBa. ACHUMIITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuil CMBICI POU3BOIHON. YpaBHEHUE KacaTeNbHOU K rpauKy (pyHKINU.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOTO OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkinuaa 1js pereHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBUSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 Pa3Iu4HbIX O0JacTedl HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHUs YpaBHEHHM M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havana MmaTeMaTH4€CKOr0 aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, Ui OINPENEIICHHMs CKOPOCTM U YCKOPEHMs Ipolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uarerpaia mno ¢popmyne Hetorona-JleiOuuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHCHUM.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMA YUEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIN YPOBEHD)

HA YPOBHE CPEJHET'O OBHIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINH 00yUJaOMIEeTrocs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COIMAIBHBIMU HHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB MU POCCUMCKOW MAaTEMAaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPaKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a7a4, PEUICHUH, pacCy ACHUI, BOCIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MMacHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpYJly, OCO3HaHWE IIEHHOCTU TPYAOIIOOUs, HHTEpecC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeéMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karolel cpenpbl, IJIAaHUPOBAHWE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KilacCU(UKaIUH,
OCHOBaHUS /7151 000OIICHHS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHANIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh W TPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITIOUSHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyYMEHTAIMIO, PUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHus ydeOHOM 3amayd  (CpaBHUBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHpYIOIMIME  MOPOTHBOpEYHe,  MpolJeMmy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoOllecca, a TakKe BbIABUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMALINHU, TAaHHBIX, HEOOXOAUMBIX JIJIi OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbIe el CTBUS

Oo0menue:

BOCIIPUHUMATh U OPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
eJIsIMHu O6H_ICHI/I$I, SICHO, TOYHO, rpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHBIX N IIMCBMCHHBIX TCKCTaX, AaBaThb ITOACHCHHS IIO XO)Iy peH_IeHI/ISI 3agadu,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B X0/€ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COIIOCTABJISITH CBOU Cy}KJIGHI/IH C CY)KJIGHI/ISIMI/I JIpyTI/IX y‘IaCTHI/IKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpeI[CTaBJ'IHTB pGBYJ'IBTaTBI peIHeHI/IH 3aJa4du, BKCHepI/IMeHTa, HCCIIEAOBAHNA,
MPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4ETOM 3aaad
MIPE3EHTAIlMN U 0COOEHHOCTEH ayTUTOPHH.



PeryasiTuBHbIe YHHBepCAJbHbIE Y4eOHbIE TelcTBUS

Camoopranuzanms:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOJKHOCTEH, apTyMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(GOPMAITHH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedieKCHMH KaK  OCO3HAHMS
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTaTOB, BIAICTh
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3yibTaTa pPEIIeHUs
MaTeMaTHYECKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh NIPH PEHICHUHU 3a/1ayH,
BHOCHTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JOCTIDKCHUSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBHUIYaIbHOM
paboThl mMpU pelmieHuH Y4YeOHBIX 3a7ad4, NPUHUMATh II€JIb COBMECTHOM
NEATEeITLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUIbI pabOT, JOrOBapUBaThCs, OOCYX)JaTh TMPOIECC M pe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPyNMNoBbIX GopMax paboThl (00CykaeHUs, OOMEH MHEHHUI,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HNPEAMETHBIE PE3YJIBTATHBI

K xonmy obOywenus B 10 kiacce oOydaromuiics MHOJYYUT CIEIYIOIINE
IpPEeIMETHBIE PE3yJIbTaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOr0 aHaIU3a»:

Yucia ¥ BIYMCICHUSA:

CcBOOOIHO OIEpPUPOBaTh MOHATUSMU: PAIlMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXECTBA
PaLMOHAIIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOU KU3HU,



MPUMEHSTh MPUOIKEHHBIC BRIYMCIICHUS, TTpaBUjIa OKPYTIICHUS, IPUKUIIKY H
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;

CBOOOJHO ONEPHUPOBATH TMOHATHEM: CTENEHb C LEJbIM I0Ka3aTeseM,
UCII0JIb30BaTh MOAXOAANIYI0 (hOPMY 3aIMCH IEUCTBUTEIIBHBIX YHCEIT ISl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

cBOOOHO OIEpPHPOBaTh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJTHO OIEPUPOBATH IMOHATHUEM: CTETICHb C PAIlMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJTHO OINEPUPOBATH TMOHATUAMM: JIOTapu(M YwKcHa, AECATHUYHBIE W
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPHUPOBATH MOHATHSAMHU: CHUHYC, KOCMHYC, TAHT'€HC, KOTAaHT'€HC
YUCIJIOBOTO apTyMEHTA;

OIEpUPOBATh MOHATHAMU: APKCHHYC, APKKOCUHYC W apKTAaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITHSIMHU: TOXKJIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIMYHbIE METOJAbl PEIICHUS PAlMOHAIBHBIX M JPOOHO-
pallMOHANIbHBIX YpPaBHEHWI, MPUMEHSITh METOJ HWHTEPBAJIIOB IS PEHICHUs
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MEPEeMEHHOM,
MHOTOWIEH C TeNbIMU KOd(DPUIIMEHTaMU, KOPHM MHOTOWICHA, MPUMEHSThH
JIeJIEHNEe MHOTOYJIEHAa HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
ISl pelieHus 3a/1ay;

CBOOOJHO ONEPUPOBATH TMOHATHSIMHU: CHCTEMAa JIMHEHHBIX YypaBHEHHIA,
MaTpUIla, ONPEACIUTENIb MAaTpULbl 2 X 2 W €ro TeOMETPUYECKHUN CMBICIH,
MCITIOJIB30BaTh CBOMCTBA ONpEAEeNuTeNss 2 X 2 I BBIYMCIICHHMS €ro 3Ha4yeHus,
NPUMEHSTh ONPEACIIUTENIN [IJIi PEUICHUS CHUCTEMbl JIMHEHHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIbHBIE CUTYAllMH C MOMOILBI) CUCTEMbI JJUHEHWHBIX YPABHEHUN,
UCCIIE0BATh IOCTPOEHHBIE MOJEIHM C IOMOIIBI0 MaTpULl U ONPEIEIIUTEIICH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBITNIOJIHATH MPE0OPa30BaHUs YHCIIOBBIX BBIPAXKEHUH, COJEPKAIIMX CTEIEHH C
PalMOHAIBHBIM [TOKA3aTEeIIEM;

UCIIO0JIb30BaTh CBONCTBA jorapumMoB TUTSt npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPKCHHUIA,



cBOOOIHO OMEpPUPOBATH MOHATHUSAMHU: HPPALMOHANBHBIE, TOKAa3aTEIbHbIE U
JorapupMHuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C ITOMOIIbIO PABHOCHIIbHBIX
NEPEXO0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (GOPMYJIbI JUIsl TPeoOpa3oOBaHus
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATH HEOOXOoAuMble (OpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBaTh pEallbHblE CHUTyallud Ha SI3bIKE aiureOpbl, COCTABIATH
BBIPQXCHUS, YpPaBHEHUS, HEPABEHCTBA [0 YCJIOBHUIO 3aJadd, HCCIEI0BATh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM alllapaTa anreopsol.

DOyHkuuu ¥ rpapuku:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (QYHKIUU, KoMmmo3uius GyHKUMA, Tpadux QyHKIUH,
BBIINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPEAEICHUS U MHOXKECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOIHO OINEpUPOBATh MOHATHSAMH: UYETHBIE M HEYETHBIE (PYHKIMH,
nepuoanyueckre (QyHKIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKLIMH, MAaKCUMYyMbI U
MUHUMYMBI (pyHKIIMM, HamOoJblllee M HAWMEHbIIEe 3HAaueHWEe (YHKIUU Ha
IPOMEXKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
LENbIM [OKa3zareiaeM, rpapuk CTENeHHOM (YHKIUMM C HATypalbHBIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-OW CTENeHW Kak (yHKIMH OOpaTHOM CTENEeHU C
HaTypaJbHBIM MOKa3aTeJeM;

ONEepPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas W APOOHO-JTHHEWHHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPAPUKOB;

cBOOOJIHO OMNEpHUpPOBAaTh MOHATHSMH: IOKa3aTeabHas M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHUI;

CBOOOJHO OMEpUPOBATh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
orpesesieHue TPUTOHOMETPUUECKUX (PYHKITUM YMCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (yHKUIUN JUid  HCCIEAOBaHHS TPOILECCOB U
3aBHCHMOCTEH TIpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peaTbHON
KU3HH, BBIpAXXaTh (HOpMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

cBOOOIHO ONEpUPOBATH MOHATUAMM: apuMeTHyecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi TeOMETpUUecKasi MPorpeccus, TUHEHHBIN U



AKCIIOHEHITUATLHBIN POCT, (OpMyIa CIOKHBIX MPOIEHTOB, UMETh MPECTaBICHUE
O KOHCTaHTE;

WCIIOJIB30BaTh MPOTPECCUM ISl PEUIEHUS PEabHBIX 3a7ad MPHUKIAJIHOTO
XapakrTepa;

CBOOOJTHO OIEPUPOBATH MOHIATHIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHUS
MOCJIEA0BATEILHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE MOCIEI0BATEILHOCTH,
MOHMMATh OCHOBBI 3apOXKJCHUSI MaTeMaTHYECKOro aHajiu3a Kak aHaiu3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENpepbIBHbIE (YHKIWU, TOUYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpadrka HyHKIUH;

CBOOO/IHO OIEpUpPOBaTh MOHATHEM: (YHKIIMS, HENpEephiBHAS Ha OTPE3KE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIsl pEIICHUs 3a/1a4;

CBOOOJTHO OIEPUPOBATH TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
dbyHKIMU, KacaTellbHas K Tpaduky QyHKINY;

BBIYUCIISITh MPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIIO3UIIUU
IBYX (YHKIIMH, 3HATh MPOU3BOHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIB30BaTh T€OMETPUUECKUU U (U3UYECKUM CMBICT TPOU3BOIHON Jis
pelIeHus 3a1a4.

MHo:xecTBa M JIOTHUKA:

CBOOOJIHO  OMEpUpPOBATH  MOHSATUSMHU: MHOXKECTBO, ONEpalud  Haj
MHOECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Jyisi ONUCaHUs PeabHbIX
MPOIIECCOB U SIBJIICHUM, TP PEIICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHSATUSAMH: OIpPEACICHUE, TEeOpeMa, ypaBHEHUE-
CJIEICTBHE, CBOMCTBO MAaTEMAaTHUYECKOTO O0BEKTA, T0KA3aTeIbCTBO, PABHOCUJILHBIE
YpaBHEHUS U HEPABEHCTBA.

K xonmy oOyuyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIOUTUE
MPEAMETHBIC PE3yJIbTaThl IO OTACIBHBIM TeMaM paboueill mporpaMmbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHIECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OMNEPUPOBAaTh MOHATUSAMH: HaTypajJbHOE U IEJI0€ YHUCIIO,
MHOKECTBA HATypaJbHBIX U LEJBIX YUCEN, UCIOJIb30BaTh MPU3HAKU JEIUMOCTHU
uenbix yucen, HOJl u HOK HaTypallbHBIX 4MCeN JJIsl pelIeHHs 3a/1ad, IPUMEHSTh
anroput™m EBkina;

CBOOOJIHO OMNEpPUPOBATh IMOHATHEM OCTaTKa 10 MOJYJII0, 3alUChIBATh
HaTypaJibHbIE YHCIIA B PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OMEpUPOBATH TMOHATHUSAMH: KOMIUIEKCHOE YHCIO M MHOXKECTBO
KOMITJIEKCHBIX YHCEJI, MPEACTaBIATh KOMIUIEKCHBIE YHCIa B anreOpandeckor u



TPUTOHOMETPHUUYECKOI (hopMe, BBITIOIHATH apu(METHUECKHE ONepaly ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEPaBeHCTBA:

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: HUPpPAIMOHAIIbHBIC, IMOKa3aTeJbHbIC U
jJorapuMUYECKUE€ HEpPaBEHCTBA, HAXOJUTh MX PEIIEHUS C TMOMOUIBIO
PABHOCHWJIBHBIX IIEPEXO/IOB;

OCYIIECTBISATH OTOOp KOpHEH TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJTHO OIEpUPOBaTh IMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOxoaumble  (OPMYJIBI  JIJII  pPEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbBI U CUCTEMBI-CIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAaLlMOHAJIBHBIX, UPPALMOHAIbHBIX, [IOKA3aTEIbHBIX U
Jgorapu(pMUYECKUX YPaBHEHUI U HEPABEHCTB;

permarb palMOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEIIbHBIE,
gorapuMUYECKHe U  TPUTOHOMETPUYECKHE YpaBHEHUST U  HEPaBEHCTBA,
COJZIeprKalllie MOIYJIM U IIapaMeTpBhl;

OPUMEHATH TpaduyecKue METOIbl JUIsl PELICHUs] YPaBHEHUM U HEPaBEHCTB, a
TaKXKe 3aJ1a4d ¢ mapaMeTpaMy;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAXECHUs, YPAaBHEHHUSA, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHWEM ammaparta anreopsl,
UHTEPIIPETUPOBATH ITOJyUYECHHBIN pE3yJIbTar.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKu KOMMIO3UUUU (PYHKUUNH C MOMOINBIO 3JIEMEHTApHOrO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTh TIEOMETpPHUYECKHEe 00pa3bl ypaBHEHHMM W  HEPaBeHCTB Ha
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaPUKA TPUTOHOMETPUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUHM Ui MOJCIUPOBAHMS U HCCIEIOBAaHUS peallbHbIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHajamsa:

MCITOJIb30BaTh MPOU3BOHYIO JIJISl UCCIEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOAUTh HanOoJbllIee U HAaMMEHbIIee 3HaAUCHUsI (PYHKIIMM HEMPEPHIBHON Ha
OTpE3KE;



UCIIOJIb30BaTh TMPOU3BOJIHYIO JUISI HAXOXKIEHUS HaWIy4IIero PpelIeHUs B
OPUKIATHBIX, B TOM YHCIE COLMAIbHO-’KOHOMHUYECKUX, 3aJayax, i
OTpE/IENICHUS] CKOPOCTH W YCKOpPEHHUsS Tpolecca, 3aJaHHOro (QOpMyJol WM
rpaduKom;

CBOOOJHO ONEpPUPOBATh MOHATHAMHU: IepBooOpa3Has, OmNpeAeIEHHbIHI
UHTETpaJl, HAXOJWUTh NEePBOOOpa3HBIC HIEMEHTAPHBIX (YHKUMNA M BBIYHCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IN THIOCKUX GUTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaIa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIHPOBAHUU Ha TpHUMEpe
cocTaByieHus U dHepeHInaNbHBIX YPaBHEHUH;

pemaTth MPUKIAJAHBIE 33a4d, B TOM YHCJIE COLUATBHO-IKOHOMUYECKOTO U
($u3MYECKOT0 XapaKTepa, CpeCTBAMU MAaTEMAaTHIECKOTO aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBO 4acoB JJIeKTPOHHbIE
Ne (undgposbie)
i HaumeHoBaHue pa3jiejioB H TeM NPOrPaMMBbI Beero Kontpoabubie IlpakTnueckue 06pazoBaTETbHbIC
padoTshI padoTsbI pecypenr
MHOXecTBO JIeHICTBUTENBHBIX YHCEIL.
1 MHuorounensl. PanmonanbHbie ypaBHEHUS U 24 1 0
HepaBeHCTBAa. CUCTEMBI JINHEUHBIX YPaBHEHUU
5 Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1 0
LIeJIBIM [TOKa3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1 0
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1 0
ypaBHEHHUS
5 Jlorapudmuueckas GyHKIUS. 18 1 0
Jlorapudmuueckue ypaBHEHHS
Tpuronomerpuyeckue BIpaXXEHUs U ypaBHEHUS 22 0
ITocrnenoBareabHOCTH U POTPECCUH 10 0
HenpepriBabie pynkiuu. [IponsBoanas 20 1 0
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 5 0
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




TEMATHYECKOE IINTAHUPOBAHHUE

11 KIIACC
Kosun4yecTBOo 4acoB JJIeKTPOHHBbIE
Ne (undposbie)
/i HaumMeHoBaHuUe pa3esioB H TeM MPOrPaMMbI Beero Kontpoabubie  IIpakTnyeckue 0GpazoBaTEbHbIE
padoThI padoTsI pecypenI
HccnenoBanue GyHKIMKA ¢ TOMOIIBIO TPOU3BOTHOM 22 1 0
[TepBooOpaznas 1 UHTETpa 12 2
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 1 0
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 HppanuoHaibHbie, TOKa3aTeIbHBIC U 24 1 0
JorapupMHUUECKUE HEPABEHCTBA
KomriekcHbie ncia 10
HatypanbHble u 1iesnbie yrcna 10
7 CucTeMBbl paroHaTBHBIX, HPPAMUOHATBEHBIX 12 1 0
MOKa3aTeIbHBIX U JOTapu(PMUUECKUX YpaBHEHHIA
8 3ama4u ¢ mapameTpamMmu 16
9 [ToBTOpEeHue, 06001IeHNE, cCCTeMaTH3allusl 3HAHUN 16 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







