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INOACHUTEJIBHASA 3AIIMCKA

VYuebnblli Kypc «Anrebpa W Hadajga MaTeMaTHUYECKOTO aHAIM3a» SBISETCS
OJIHUM M3 HauboJee 3HAYUMBIX B IpOrpamMMme CpeIHero oO0Iiero oOpa3zoBaHUs,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHEYMBAET MHCTPYMEHTAJIbHYIO 0a3zy st
U3Y4YEHUs! BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroil CTOpPOHBI, (hopmupyer
JIOTUYECKOE W a0CTPAKTHOE MBINIJICHUE O0YJarONIMXCsl HA YPOBHE, HEOOXOMMOM
JUIsE OCBOCHUS MH(GOPMATUKU, OOIIECTBO3HAHUSA, UCTOPHH, CIOBECHOCTH U JPYTUX
TUCHUIUIMH. B pamkax paHHOro y4eOHOro Kypca oOydaroliuecs OBJaJeBalOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HaykKu, KoTopas (OpMyJIupyeT CBOHU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHblil Kypc anreOpbl U Hauajdl MAaTEeMAaTUYECKOTO aHaln3a 3aKjaJbIBacT
OCHOBY Ul YCIICIIHOTO OBJAJEHUS 3aKOHAMH (U3UKH, XUMHH, OHMOJOTHH,
MOHUMAaHUsI OCHOBHBIX TEHJICHIIMA pa3BUTHS SKOHOMHUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIONb30BaTh UX AJIs JajbHeHmero oOpa3oBaHus U B
MOBCEIHEBHOM Xu3HU. B TO ke BpeMmsi oBiajgeHHe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMU aireOpbl M MaTeMaTHYeCKOTO aHallu3a pa3BUBAET
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIUUA U PaCCyXAaTh NEAYKTUBHO, UCIOJIb30BATh
00001IeHNe W KOHKPETU3allMi0, abCTparupoBaHHE M aHAIOTHIO, (opMHpYeT
KpPEaTUBHOE U KPUTHUECKOE MBIIILICHHUE.

B xone uszyuenus yueOHOro kypca «Anredpa M Hauyajga MaTeMaTHUYECKOIrO
aHanKu3a» OOyYarolIMecsl MOJY4YaloT HOBBIA OMBIT PEIICHHs] MPUKIAAHBIX 3a/ad,
CaMOCTOSITENIbHOTO TMOCTPOEHUSI MAaTEeMAaTUYECKUX MOJENEH pealbHBIX CHUTYallHi,
UHTEPIPETAllUd  TOJYYCHHBIX  PELICHHH, 3HAKOMATCS €  [pUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B TMpHUpPOAE, HAayKe M HCKYCCTBE, C
BBIJAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

VYyebHblli Kypc 00J1aJa€T 3HAYUTEIBHBIM BOCHHUTATENIbHBIM IMOTEHI[UATIOM,
KOTOpBI peanu3yeTcss Kak uepe3 Yy4eOHbI Marepual, CIOCOOCTBYIOIINN
(GOpMUPOBAHHIO HAYYHOTO MHPOBO33PEHHS, TaK W uepe3 CHerupuKy y4deOHOU
NEeATEIbHOCTH, TpeOyroled MPOJOJDKUTEIPHOM KOHILIEHTpAlMKM BHUMAHMS,
CaMOCTOSITEJIbBHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 32 IMOJTYUYEHHBII Pe3ybTar.

B ocHoBe MeTouku 00ydyeHus anredpe U HayajgaM MaTeMaTHYeCKOro aHajanu3a
JICKUT ACSITENTbHOCTHBIN MPUHIUI 00YUICHHS.

B ctpykType yuebHOro Kypca « Anredpa u Hayalia MaTeMaTHYECKOTO aHATTN3a»
BBIZICJICHBI  CIIEAYIONIME COJAEp’KAaTEIbHO-METOAuYecKue JuHuu: «Yucna u
BbIYMCIICHUs», «DyHKIMU U rpa@uku», «YpaBHEHHUs U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHanusa», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE



COJIepPIKaTEIbHO-METOUUECKIE JUHUM H3Y4YarOTCsl HAa MPOTSHKEHUH JBYX JET
00y4eHust Ha YPOBHE CPETHEr0 001IIero 00pa3oBaHusl, ECTECTBEHHO JTOMOJHSS IPYT
Jpyra ¥ IOCTENEHHO HACHIIIAsiICh HOBBIMU TEMaMU U pasfenaMu. J[aHHbII yueOHbIi
KypC SBIISICTCS WHTETPATHBHBIM, TOCKOJIBKY OOBEIUHAECT B cebe coaepKaHue
HECKOJIbKMX MaTeMaTHYeCKHX IUCIMIUINH, TAKUX Kak anredpa, TPUTOHOMETPUS,
MaTeMaTHYeCKUN aHaIn3, TEOPHUSl MHOKECTB, MaTeMaTHyecKas JIoruka u npyrue. [1o
Mepe TOro Kak 00ydaroIuecs OBIIAJEBAIOT BCE OoJiee MIMPOKUM MAaTeMAaTUYECKUM
anmapaToM, y HUX TOCTIEIOBaTEIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTHYECKYI0O MOJENb pEaTbHOW CHUTyallud, MPUMEHITh 3HAHUS,
MOJTy4YeHHBIE TMPH HM3YYEHUH Y4eOHOTO Kypca, IJIs PEUIeHHs CaMOCTOSTEIThHO
chopMyTUpPOBAaHHOM MaTEeMaTHYECKOW 3ajavu, a 3aT€M WHTEPIPETHPOBATH CBOU
OTBET.

ConepxarenpHO-MeTOIMYEeCKass JUHUS «Uuclia U BBIYUCICHUS» 3aBepIIacT
¢bopMUpOBaHNE HABBIKOB UCIOJIB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasoanus. Ha ypoBHe cpemnero o01iero
oOpa3oBaHusi 0coboe BHUMaHue ynensieTcss  (OPMUPOBAHHIO  HABBIKOB
palroHaIbHBIX BBIUMCICHHUM, BKIIOYAIOMIMX B C€0sl MCIOJIb30BAHUE PA3TUYHBIX
dopM 3amucu 4Ymcia, YMEHHE JAeNaTh NPUKHUIKY, BBHIMOJIHATH MPUOIMKEHHBIC
BBIUHCJICHHSI, OLICHUBATh YWCIIOBBIE BBIpAXXEHHS, PabOTaTh C MaTeMaTHUECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYaloUIMMCs MHOKECTBAa HATYypaJbHBIX, UENbIX,
palMoOHaNbHBIX M JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX YHCEll. B KaxJaoM H3 O3TUX MHOXECTB paccMaTpUBAIOTCSA
CBOMCTBEHHBIE €My crenuduueckue 3amadydl W OIepaluu: JIeJCHHE HaIlemo,
OTIEpUPOBAHME OCTaTKaMHW HAa MHOXKECTBE IIeNIbIX YHCEed, OCOOBbIe CBOWCTBA
palroHaNbHBIX M HUPPAIMOHATIBHBIX YHUCEN, apu(METUUECKUE OTMEpaliu, a TaKkxKe
U3BJICUCHUE KOPHSA HATYpaJbHOM CTENEHH Ha MHOKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY PACHIMPEHUIO KpPyra HCIOJBb3YEeMbIX YHUCENT H
3HAKOMCTBY C BO3MOKHOCTSIMH WX TPUMEHEHUS IJISl PEIICHUs Pa3IuYHbIX 3a71ad
dbopMupyeTcsi mpeacTaBICHUE O €IWHCTBE MAaTeMAaTUKH KaK HAayKud U €€ pojiu B
MOCTPOCHUU MOJIETIEN peanibHOro0 MHUpa, HIMPOKO HCIOJIB3YIOTCS 000OIIeHHE U
KOHKpETH3aIHs.

Jluaust «YpaBHEHHSI U HEPABEHCTBA» PEATU3yeTCs Ha MPOTSHKEHUH BCETO
oOydeHHss Ha YpPOBHE CpEIHEro ooOmero oOpa3oBaHHS, MOCKOJBKY B KaKIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pELIEHHUE COOTBETCTBYIOUIMX 3a1ad. B
pe3ynpTaTe OOy4alolUecs OBJIAJEBAIOT PAa3IMYHBIMH METOJAAMH  PEHICHUS
palMOHANBbHBIX, HUPPAIMOHANBHBIX, TMOKA3aTelIbHBIX, JIOTAPUPMUYECKUX |
TPUTOHOMETPUUYECKUX ypaBHEHUW, HEPaBEHCTB W CHUCTEM, a TakkKe 3ajad,
colepkanmx mapameTpbl. [lomydeHHBIE YMEHHUS IIUPOKO HCIOJNB3YIOTCS TIpU
UCCIIEIOBAaHUH (DYHKIUMH C TIOMOIIBIO MPOU3BOIHOM, P PELICHUH MPHUKIAIHBIX



3a]a4 W 3a7a4 Ha HaXOXKJEHUE HauOOJBIINX U HAUMEHBIIUX 3HAYEHUN (YHKIIHU.
Jlannasi copepkarenbHasi TMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€rtel 1Mo  (QopmyiaMm, MpeoOpa3oBaHUS  PalMOHATbHBIX,
VUPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAKXKE BBIPAKCHUU,
CoJlepKalMX CTerneHu M Jjorapudmbl. brarogaps u3yueHuro anreOpanveckoro
MaTepuasa IpOUCXOANT AalbHENIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00yJarommxcs, (OpMUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYKICHHIH,
paboTel C CHUMBOJBHBIMH (OpMaMu, TMPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBHCHMOCTEHN B BUJIE PABEHCTB U HEPABEHCTB. Anredpa npeiaraeT 3ppexTuBHbIE
WHCTPYMEHTBl JUISl PELIEHUS MNPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISAHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KakK A3bIKAa HAYKH.

CopepxxarenpHo-MeTonM4eckass JUHUS «DyHKIUU U TpaduKW» TECHO
nepenaeTaeTcs ¢ IPYTMMM JIMHUSAMU y4e€0HOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaE€T MOCIEI0BATEIbHOCTh U3YUeHUsl MaTepruaia. V3yueHue CTeneHHou,
MOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHM, UX CBOWCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU 7S PEIICHHUs 3a7ad U3 APYruX y4eOHbIX
IIPEAMETOB U PEaJbHOM KU3HU TECHO CBA3aHO KaK C MAaTEMAaTUYECKUM aHAJIU30M,
TaK U C pELICHHEM ypaBHEHUH U HepaBeHCTB. lIpu 3TOM Oo0iblIOE BHUMaHHE
ynensiercs: (opMHpOBaHUIO YMEHUS BbIpakaTh (OpMyJaMHU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMH BEJIMYMHAMHU, HCCIENOBATh MOJIY4YCHHbIE (PYHKIMH, CTPOUTHh HUX
rpaduku. MaTtepuai 3Toi cofiepKaTeIbHOM JIMHUN HAIEJICH Ha Pa3BUTHE YMEHUH U
HAaBBIKOB, II03BOJIAIOIINX BBIPAXKaTh 3aBUCUMOCTH MEXAY BEJIMUNHAMHU B Pa3JIMIHOU
dbopme: aHaTUTHYECKOM, Tpaduyeckoil u ciioBecHOM. Ero n3ydenue cnoco0CTByeT
Pa3BUTHIO AJTOPUTMHUYECKOTO MBILUIEHUS, CIHOCOOHOCTM K OOOOLIECHUIO W
KOHKPETHU3aLUH, UCITOIb30BaHUIO AHAJIOTUH.

CopnepxarenpHass JuHua «Hadana MareMaTnyeckoro aHaiau3a» MO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYI KAK MAaTEMaTUYECKUX, TaK M NMPUKIAIHBIX 3a1ad,
JOCTYNHBIX O0OYYarOIIMMCS, TaK KaK y HUX MOSBJSETCS BO3MOXHOCTh CTPOUTH
rpauky CIOXHBIX (DYHKIMA, ONpPENeNiaTb HUX HAuWOOJIbIINE W HAUMEHBIIHNE
3HAYEHUsI, BBIYUCIATH IUIOMIAAd (GUTYp U OOBEMBI TeJ, HaXOAUTh CKOPOCTH U
YCKOpeHHs1 IpoueccoB. JlaHHas conepKaTenbHas JMHUSA OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOEHUSI MaTeMaTH4YECKUX MOJENEH peaJbHbIX CHUTYalUH,
II03BOJISIET HAXOAUTh HAWJIy4IlIEE PELIEHUE B IPUKJIAIHBIX, B TOM YHCJIE COLMATIbHO-
HPKOHOMHYECKHUX, 33/Ja4ax. 3HAKOMCTBO C OCHOBAaMM MaTE€MAaTHYECKOIO aHajau3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (HOPMATBEHO-IOTHYECKOTO U KPEaTUBHOTO
MBIIUIEHUS, (OPMHUPOBAHUIO YMEHUI pACIIO3HABATh IPOSBICHUS 3aKOHOB
MaTEMaTHKU B HayKe, TEXHUKE U UCKyccTBe. O0yUaroluecs y3HatoT O BbIIAIOLIUXCS
pe3ysibTaTax, MOJYYEHHBIX B XOJE Pa3BUTUS MATEMAaTUKU KaK HayKu, U 00 uX
aBTOpax.



CopaepxaTenbHO-MeToANYecKast JIMHUST « MHOXKEeCTBa U JIOTUKa) BKIIIOYAET B
ce0si DJIEMEHTHl TEOPUM MHOKECTB W MATEMAaTHYECKOW JIOTHMKUA. TeopeTHKo-
MHOECTBEHHbIE TPEACTABICHUS IPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTUKU
U TpejsiaraloT HauOoJyiee YHUBEPCAJIbHBIN S3bIK, OOBEIUHSIIONIMI BCE pa3Jiesibl
MaTeMaTUKU W €€ NPWIOKEHHM, OHHU CBS3BIBAIOT pa3Hble MaTEMAaTHYECKHE
JUCHMIUIMHBL U HUX TPUIOKEHUS B eauHoe uenoe. [loaTomy BakHO nath
BO3MOXKHOCTh OOy4YarImeMyCss IMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOM MAaTEMAaTUKHU U UCIOJIb30BaTh €0 JJI BBIPAXKEHUS CBOUX MBICIIEH.
JApyruM BaXXHbIM IIPU3HAKOM MAaTEMaTUKM KaK HAyKd CJIEAyeT NpPU3HATH
CBOWMCTBEHHYIO €M CTpOrocTb OOOCHOBAaHHMM | CJICIOBAHHE OIpPEIeIEHHBIM
NpaBWJaM  MOCTPOEHMSI  JIOKA3aTelbCTB.  3HAKOMCTBO C  3JIEMEHTaMHU
MaTEMaTUYeCKONW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIIICHUS
o0yyJaroumxcsi, o3BOJISIET UM CTPOUThH CBOU PACCYKICHHSI HA OCHOBE JIOTUYECKHUX
npaBuil, POPMUPYET HABBIKM KPUTUUECKOTO MBIIIJICHUSI.

B yuebHOM Kkypce «Anrebpa W HadaJia MaTeMAaTHYECKOTO aHAJIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTUYECKOTO MOJEIUPOBAHUS, KOTOPhIE MPHU3BAHBI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOCHUS MOJENEH peaTbHBIX
CUTyallMil, MCCIENOBaHUS AITHUX MOJENEeH C MOMOIIbIO amnmapara ainreOpsl U
MaTeMaTHYECKOr0 aHajau3a, WHTEPHpPETAlMy IOJYyYECHHBIX pEe3yJbTaroB. Takue
3a/IaHUsl BILUIETEHBI B KAXKJIBIN U3 pa3eiaoB IPOrpaMMbl, TOCKOJbKY BECh MaTepHal
y4eOHOTO Kypca MIMPOKO HCIIONB3YeTCs Ui PelIeHUs MPUKIAAHBIX 3amad. [lpu
pelIeHUH  pealbHbIX  NPAKTUYECKUX  3aJad  oOydyaroluuecs  pa3BUBAIOT
HAOJIOAATEeNIbHOCTh, YMEHHME HaxOJIUTh 3aKOHOMEpPHOCTH, a0CTparupoBaThCA,
UCIIOJIb30BaTh  aHAJOrMI0, 0000aTh W KOHKPETH3UpOBaTh  MpoOiemy.
JlestenbHOCTh MO (OPMUPOBAHHWIO HABBIKOB pEIICHUS TPHUKIAAHBIX 3a7ad
OpTaHU3YeTCs B MPOIIECCEe U3YUCHHSI BCEX TeM y4eOHOTo Kypca «Anredpa u Hadaia
MaTeMaTHYECKOTO aHAJIN3a».

Ha wu3yuenune yueOHOTO Kypca «Anrebpa M Hayalla MaTeMaTHYECKOTO
aHanuza» oTBoauTcsa 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 JacoB (4 4yaca B HEJIEINIO).



COJAEPXAHUME OBYUYEHUA
10 KJTACC

Yucna v BIYMCJICHUSA

Pannonansubpie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [lpumenenue npoOeld ¥ TPOLIEHTOB st
peLIEeHUs NPUKIAJHbIX 3a7a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  4uciia. PanuMoHanbHBIE W UPPAUMOHAIBHBIE YHUCITIA.
ApudpmeTnueckue  omnepanuu € JACUCTBUTEIbHBIMU  4uCIaMd.  Moaynb
JNENUCTBUTEIBLHOTO YHUCHAa U ero cBoicTBa. [IpuOnmk€HHbIE BHIYMCICHUS], TPABUIIA
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ 1enbiM nokazareneM. buHoM Herotona. Hcnosb3oBaHue
HOJIXOAIICH (POPMBI 3aIUCH IEUCTBUTEIBHBIX YHNCEN AJISl PEIICHUS MTPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €ro CBOICTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM IOKA3aTEIJIEM.

Jlorapudm uyumcma. CpoiictBa norapudma. JlecaTuuHble W HaTypasbHbIE
Jorapu(MsbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHI'E€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa W TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHs-CiencTBUsA. HepaBeHCTBO,
pElIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUSI LEbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUH U
HEPABEHCTB. MHOrOWIEHBl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOTO4JIeH ¢ ocTaTkoM. Teopema bezy. MHOTrouseHbI ¢ LIeTbIMU KO3PPUITUECHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METOBI pemeHns
UPpaLMOHAIBHBIX YPAaBHEHUM.

[loka3arenbHble ypaBHEHHUS. OCHOBHBIE METOJbl PEIICHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEPKALTUX JTOTapU(MBbI.

Jlorapupmuueckne YPaBHEHHS. OcHoOBHBIE METO/IbI pelLIeHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHOBHBbIE TPUTOHOMETPHUYECKHUE bopMyIbI. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BbIpaKEHUH. PelieHrie TpuroHoMeTpruieckux ypaBHEHUH.



Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHU. OnpenenuTens MaTPUILb 2 X2, €ro FTEOMETPUYECKU CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE OIpPENEUTENs ISl PEIIEHUs CHCTEMBbI
JVHEWHBIX ypaBHEHWI. PellleHWe NPUKIAIHBIX 3a/7ad C MOMOIIBK) CHCTEMBI
JIMHEWHBIX ypaBHEHUN. McciienoBanue mocTpoOEHHOM MOJEIN C MIOMOIIBE0 MATPHIL
Y OIIPENCIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJIEH PEANbHOM CHUTYyald C IOMOIIBIO
YpPaBHEHU W HEpaBEeHCTB. lIpuMeHeHHE ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aJa4 U 3a/1a4 U3 pa3IMuHbIX 00JacTel HAyKU U peaibHOM KU3HU.

DyHKUMH U TPaPUKH

Oynkuus, crnocoObl 3afaHus (QyHKIUU. B3auMmHO o00paTHbIe (QYHKIIHH.
Komnosumus ¢ynkuuii. 'paduk  ¢GyHKuu. DaemMeHTapHble TpeoOpa3oBaHus
rpaduKoB GyHKIUH.

OO6unacTh ompeneneHuss 1 MHOXKeCTBO 3HaueHud (ynkumu. Hymu QyHkium.
[TpomexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THbIe (yHKIUH. [lepuoanueckue
byaknun. [IpoMexyTkn MOHOTOHHOCTH (GYHKIIUA. MakCUMyMbl U MHHUMYMBI
dbynaknuu. Hanbosnpiiee n HauMeHbIee 3Ha4YeHusT (QYHKIINY Ha IPOMEKYTKE.

Jluneiinas, KBaJpaThyHas W JPOOHO-TMHEWHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHKUE U MTOCTPOEHUE UX TPaUKOB.

CrenenHast pyHKIMS C HATypalbHBIM M IEJBIM MOKa3zarenaeMm. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOPHS N-0if cTeneHu Kak GyHKIIUU 0OpaTHOM CTENeHH
C HATypAJIbHBIM MOKA3aTEJEM.

[TokazatenbHast u Jjorapupmuyeckas (yHKIHUHA, UX CBOWCTBA M Tpadukwy.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 pelieHUs] ypaBHEHUH.

TpuronomeTpruyeckass OKpPYKHOCTb, OIPEACIIEHHE TPUTOHOMETPUYECKHUX
(GYHKIIMI YUCIOBOTO apryMEeHTa.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B pEANBHBIX MPOLECCAX U SBICHUSAX.
['paduku peasibHBIX 3aBUCUMOCTEHA.

Hauana MaTeMaTH4ecKOro aHajansa

[TocaenoBaTenbHOCTH, CHOCOOBI 3amaHHs IIOCJIELOBATENLHOCTENH. MeTon
MaTeMaTUYeCKOM HHIYKIHH. MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIE0BATEIBHOCTH.
HcTopusi BO3ZHMKHOBEHUS MAaTEMaTUYECKOIO aHallM3a KaK aHaiu3a OECKOHEYHO
MaJbIX.

ApudmeTnueckast 1 reOMeTpHUecKas mporpeccuu. beckoHeuHo yObIBarommas
reoMmerpuueckas nporpeccusi. CyMMa 0€CKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKOM
nporpeccuu. JIMHENHbIA U SKCIIOHEHIIMAIIBHBIN pocT. Uncno e. Dopmyna CI0KHBIX
npoleHTOB. Mcnosib30BaHWE TPOTrpecCHH I PEIICHUS pealbHbIX 3aaad
MIPUKIIATHOTO XapaKTepa.



HemnpepriBHble (GyHKIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢ynkiuii. CBolicTBa (QYHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meroa
VMHTEPBAJIOB [UIl PELICHUS HEPABEHCTB. [IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
(GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npou3BoaHble GyHKIMU. Onpenenenne, reOMeTpUUEcKui U
(buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (QpyHKIHH.

[IpousBogubie  anmemeHTapHbix  ¢yHkuui.  [IpousBomHas ~ cyMMbl,
IPOU3BENIEHNUS, YACTHOTO U KOMITO3ULIUU (PYHKIIHIA.

MHoskecTBa M JIOTHKA

MHOXeCTBO, OIlepalMy HaJ MHOXKECTBAMM M HMX CBOWCTBA. Jlnarpammsl
Olinepa—Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHMs PEANBHBIX NPOLECCOB WM SABJICHUW, IPU PELICHWM 3a7ad W3 JAPYIuX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHMUS.

11 KJTACC

Yucaa v BIYMCICHUSA

Harypansubie u nensle yucna. [IpumeHeHne NprU3HAKOB JEIUMOCTH LIENBIX
yuces, HauOoybmuik ol nenutens (ganee — HOJl) m HamMeHblee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:mto, anropurma EBkiuaa st pemeHus
3a7a4 B LEJIBIX YUCTIAX.

Kommnekcaple uucna. AnreOpanmdeckas W TPUTOHOMETpUYECKas (HOPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHYecKHe OIepalud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCETT IS PENICHHs] (PU3NUECKUX U TEOMETPUICCKUX 3a]1ad.

YpaBHeHMs U HEPpaBeHCTBA

CucremMa u COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBHS. PABHOCHIIbHBIE HEPABEHCTBA.

OT1O0op  KOpHEH  TPUTOHOMETPUYECKUX  YPaBHEHHM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS TOKAa3aTelIbHbIX U  JIOTapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUSI CUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UPPAMOHATBHBIX, TOKA3aTEIBLHBIX U JOTapU(PMUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELIEHUI0 MaTEMAaTHYECKHUX
3a]a4 U1 33/1a4 U3 pa3IMYHbIX 00JIaCTel HAYKU U peanbHOM KU3HU, HHTEPIPETaLUs
NOJIyYEHHBIX PE3YyJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk kommozunuu GyHkud. ['eoMerpuueckue oOpas3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronometpuyeckue GyHKIIUHN, UX CBOWCTBA U TPadUKH.

['padrueckne mMeronpl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METOJbI PEILICHHUS 3a/1a4 C TapaMETPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN JUIsI HMCCIEIOBAHUS TPOLECCOB U
3aBHCHUMOCTEH, KOTOpPBhIE€ BO3HUKAIOT MPH PEIICHUU 3aJa4 W3 APYTUX y4eOHBIX
IIPEAMETOB U PEATIbHOM KU3HHU.

Hauvaja MaTeMaTH4eCcKOro aHaJIn3a

[IpumeHeHre Mpou3BOAHON K MCCIAEAOBAHUIO (DYHKIIMII HA MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxxnenne HanbobIero 1 HAMMEHbIIEro 3HaU€HUH HeNpephIBHON
(GYHKIIMHM Ha OTpE3Ke.

[IpumeHeHne NpPOM3BOMHOM [UJISl HAXOXKICHHUS HAWIy4dlIero peleHus B
NPUKIAIHBIX 3a/Ja4dax, [JIsl ONpPEAENEHUS CKOPOCTH M YCKOPEHHUs Mpolecca,
3a1aHHOTO (HOPMYIION WU TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHkuuid. [IpaBuna HaxoxaeHUS TEpBOOOPA3HBIX.

HNuTerpain. ['eomeTpuueckuid CMbICI UHTErpalia. Berunucienue onpenei€eHHoro
uHTerpaia no popmysne Hetotona-Jleitonuna.

[IpumeHeHue uwHTErpana s HAXOXKIEHUs IUIOWAAell MIocKkux ¢Guryp u
00BEMOB reOMETPUUECKHUX TEJI.

[Tpumepsr pemennii nuddepeHINanbHBIX ypaBHEHUH. MareMaTtudeckoe
MOJICIMPOBAHUE PEANbHBIX IMPOLIECCOB C TOMOILIBI0 AuddepeHnaIbHbIX
YPaBHCHUU.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKTAHCKOHN MO3UIMK 00YYaIOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOT0O 00I1IeCTBA, PEICTaBICHHE O MATEMAaTUYECKIX
OCHOBaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLELYp
IpaXJIaHCKOrOo  obOmiectBa  (BBIOOpBI, OMpPOCHI U JIPyroe), yMeHHue
B3aMMOJIEUCTBOBATh C COLIMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUUM C HX
GYHKIUSIMY ¥ Ha3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPa)KIAHCKOM HIEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOIIECHUE K
JOCTHKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU HIKOJIBI,
UCIIONb30BaHUE DJTHUX JOCTHXKEHHMH B JApPYTrUX HayKax, TEXHOJOTHsX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKHU U JEATENBHOCTBIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOWYUBOIO Oy IyIIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PELICHH, pacCyKIeHUIN, BOCOPUUMYUBOCTD K
MaTEMaTUYECKUM ACIIEKTaM PA3JIMYHbIX BUJI0B HCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTH4YeCKUE 3HaHUS B
MHTEpecax 3710pOBOToO U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0pPOBBIO (3I0pOBOE MHUTaHWE, COATAaHCHPOBAHHBIA PEXKUM 3aHATUNA U
OTZIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PM3UUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IICHHOCTH TPYAOJIIO0Us, HHTEpec K
paznuuHbiM  chepaM  Mpo(decCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccur U peann30BbIBATH COOCTBEHHBIE KU3HEHHbBIEC ILIAHBI,



TOTOBHOCTb M CHOCOOHOCTb K  MareMaTHYeCKOMy  OOpa3oBaHHMIO U
caM000pa30BaHMI0O HA TMPOTSHKEHWU BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3K0J10TMYeCKOr0 BOCTIMTAHHUS:

c(OpPMUPOBAHHOCTh  HKOJIOTMUECKON  KyJIbTYypbl, IOHMMAHHUE BIUSHUA
COIIMAJIBHO-D)KOHOMHYECKUX MPOLIECCOB HA COCTOSIHHE MPHUPOJHONM M COLMAIBHON
Cpelbl, 0CO3HaHHUE TTI00ATBHOIO XapaKTepa SKOJOTHUYECKUX MPO0IeM, OpHUEeHTALUs
Ha MPUMEHEHHE MAaTeMaTHUYeCKUX 3HaHMM i1 pelmeHus 3axad B o0jacTu
OKpY)Kalolled cpeapl, IUIAaHUPOBAHWE IIOCTYNIKOB M OLEHKHM HX BO3MOYKHBIX
HOCJIEACTBUM sl OKPY KAIOLIEH Cpefbl;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKH U OOLIIECTBEHHOM TPAKTUKU, TOHUMAHUE MATEMaTUYECKON
HAyKH KaK cepbl YEIOBEUECKOM JEATENBHOCTH, ITANOB €€ Pa3BUTHUS U 3HAUUMOCTH
JUISL pa3BUTHUSL LMBHIM3ALMH, OBJIAJEHUE SI3IKOM MAaTEMAaTUKH U MAaTEeMaTHYE€CKOU
KYJbTYPOIl KaK CPEACTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYILECTBIISITh IPOEKTHYIO
Y UCCJIEI0BATEIbCKYIO N€ATEIbHOCTh UHANBUAYAJIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

Ba3oBble Jjornyeckue AeicTBHA:

BBISIBJISITH M XapPaKTEPU30BaTh CYILICCTBCHHBIE MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATUH, OTHOIICHWA MEXIy TOHATHUSIMH, (OPMYIHPOBATH
OTIPE/ICJICHUS] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMsI /1711 000OIIIEHHS U CPAaBHEHUS, KpUTEPUHU MMPOBOJUMOI0 aHAJIN3A;

BOCIIPUHUMATh,  (opMymupoBaTh U  MPEOOpPA3OBBIBATH  CYKICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (akTax, JaHHBIX, HAOJIOACHUAX U YTBEPXKICHHUSIX, Mpeasiaratb KpUTEpUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U
VMHIYKTUBHBIX YMO3aKJIHOUECHUN, YMO3AKIOUYECHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JJOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKACHUM
(IpsiMbI€ ¥ OT IPOTUBHOTO), BHICTPAUBATh apTryMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC CYKICHUS U BHIBOJIBI;

BbIOMpaTh crmoco0 pemieHuss yueOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHUs, BEIOMPATh HAN0O0JIee OIXOAIINN C YIETOM CaMOCTOSI TETHHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBbIe ucciienoBarebLCKHe 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh ~ BOMPOCH,,  (UKCHpYIOIIME  MPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00beKTa, SIBJICHHUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy OOBEKTaMHU, SBJICHUSMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOpMyTUpOBaTh 0OOOLICHHS W BBIBOJABI MO pe3ybTaTaM
NpOBEAEHHOTO  HAOMIOACHUS, HCCIEAOBaHMS, OLEHHWBATh  JIOCTOBEPHOCTH
HOJTY4EHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoOLlecca, a TaKkKe BbIABUTATD
IPENOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIAATh eQUIMTH MHGOPMAIMY, JTAHHBIX, HEOOXOIUMBIX IJIsi OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3jIMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEMATU3UPOBATh U HHTEPIPETUPOBATh HH(POPMALIUIO PA3IUYHBIX BUJIOB U (HOpM
IpECTaBICHHUS,;

CTPYKTYpUpOBaTh MH(OPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIBHO
c(OpMyYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHuMKaTHBHBbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eiCTBUA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHHM C YCIOBUSIMH U
IEIAMU OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIpakKaTh CBOKO TOYKY 3PCHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTaX, JAaBaTb IIOACHCHUA IIO XOI[y pemeHI/m 3agadu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOM TEMBI,
npoOJIeMbl, pemaeMol 3a7add, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOMCK
pEIICHUs, COIMOCTaBIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTUX Y4YaCTHHUKOB
nuasnora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO IMO3UIINNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKEHUS,

MIPEACTABIIATh PE3YJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, MCCIICOBaHUS,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MPE3EHTAIlUN U 0COOCHHOCTEH ayUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTaBJIATH IUIAH, AITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIICHUs C
y4€TOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIBLHBIN HHTEJIEKT:

BJIAJE€Th HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB, BIAJICThH
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJSI TIpollecca M pe3yibTaTa pelieHUs
MaTeMaTUYEeCKOH 3a/1auu;

NpeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX,
HaWJICHHBIX OIMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKEHUSI WIIM HEOCTUKEHUSI PE3YNIbTATOB JIESTEIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1eATEIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThl TpU pemieHuH YYeOHBIX 3a7a4, MPUHUMATh II€dh COBMECTHOM
NEeATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeaeiiarh
BUJIBI pabOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3yJIbTaT paboThl, 000011aTh
MHEHUS HECKOJIbKUX JTIOJICH;

y4acTBOBaTh B TPyNMHoOBBIX (opmax paboThl (00CyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C APYTHUMH YJIEHAMHU KOMaH/Ibl, OIIEHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOWMHA TPOAYKT TO KpUTEpUsIM, CGHOPMYIUPOBAHHBIM  YYACTHHUKAMHU
B3aUMOJECHUCTBUA.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenus B 10 kiacce 0Oy4aromuics TOJYYHUT CIETYIONTUE
IpEeAMETHbIE PE3YJIbTAThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOIO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOr0 aHaU3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJTHO OIEpUPOBATh TMOHATUSMHU: PAIMOHATHHOE YHCIO, OECKOHEYHAas
nepuognuyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
PaLMOHANIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

OPUMEHATh JIpoOM Y TPOLIEHTHI ISl PEHICHUs MNPUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTPACJIEH 3HAHUUN U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BBRIUMCIICHUS, TPABUJIA OKPYTIICHUS, PUKUIKY U
OLIEHKY pPe€3yJIbTaTa BIYUCICHU;



CBOOOZHO OMNEpUpPOBATh MOHSATHEM: CTEMEHb C IENbIM I[OKa3aTeleM,
UCIOJIB30BaTh MOAXOIAILYI0 (POPMY 3alUCH EHCTBUTEIBHBIX YUCEN IS PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEICTABIICHUS JaHHBIX;

CBOOOZHO ONEpPUPOBATh MOHATHEM: APUPMETHUUECKUNA KOPEHb HATYpPaJIbHOU
CTEIICHU;

CBOOOHO ONEPUPOBATH MOHATHUEM: CTETICHb C PAIIMOHATBHBIM MIOKA3aTEeNIEM;

CBOOOZHO OINEPUPOBATh MOHATUSAMU: JOrapudmM dHCIa, IECATUYHBIE H
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOOZHO ONEpPUPOBATh MOHITUSIMM: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YHUCJIOBOTO apTyMEHTA;

ONEpPUPOBATh MOHATUAMH: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHSAMH: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pa3IMYHbIE METOJbl pPEIICHUsS pPAalMOHAIBHBIX U JApPOOHO-
pallOHAJIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB JUIsl PELICHUs
HEPAaBEHCTB;

CBOOOZHO OINEpPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJIEH C LEIbIMU K0P PUIIMEHTAMU, KOPHU MHOTOUJIEHA, IPUMEHSTH JIEJICHHUE
MHOI'OYJIECHA Ha MHOI'OYIEH C OCTaTKOM, Teopemy be3dy m teopemy Buera mus
peuieHus 3anay;

CBOOOZHO ONEpUpOBaTh MOHATHSAMM: CHUCTEMA JIMHEWHBIX YpaBHEHUI,
MaTpuLa, ONPENCIUTENh MaTpulbl 2 X 2 M €ro IEOMETPUYECKHH CMBICI,
UCITOJIb30BaTh CBOMCTBA ONpEeAeiauTeNs 2 X 2 JUisl BBIYMCIEHUS €ro 3HAYCHUS,
INPUMEHSATh ONPEACIIMTENN U PEIICHHUs CUCTEMbl JIMHEHWHBIX YpPAaBHEHMWH,
MOJEJINPOBATh PEAIBHBIE CUTYAallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUH,
UCCJIENOBATh IIOCTPOEHHBIE MOJEIM C IIOMOIUBID MAaTpUILl U ONPEIACIUTEIIEH,
WHTEPIIPETUPOBATH ITOJYYEHHBIN PE3yJIbTAT;

UCIIONIb30BAaTh CBOWCTBA JIEHCTBUH C KOPHSAMU JJs MPeoOpa3oBaHUS
BBIPAKEHN;

BBINOJIHATH IPe0Opa30BaHUs YUCIOBBIX BBIPAXKEHUN, COJIEPIKALIMX CTEIEHH C
palMOHAIBHBIM [TOKA3aTeIIEM;

UCIIOJIb30BaTh CBOMCTBA JorapudmoB TUISL npeodpa3oBaHus
Jorapu(pMUUECKUX BBIPAKECHUH;

CBOOOZHO ONEpPUPOBATh NOHATHUAMU: HpPpALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
jgorapu(pMUUECKre YpaBHEHUS, HAXOAUTh UX PELIECHUS C IIOMOIbIO PaBHOCUIIBHBIX
NIEPEXO0B WIIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSATh OCHOBHBIE TPUTOHOMETpHUECKUe (HOPMYIIbI sl IPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OMNEpPUPOBaTH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHSATh HeoOXoauMble  (QOPMYNbl  JUId  pEHICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX yPaBHEHMIA;

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKe aureOpbl, COCTABIATH
BBIPQXXEHUS, YypaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJayH, MCCIEI0BATh
MIOCTPOSHHbIE MOJIETIH C MCIIOIb30BaHUEM allnapaTa ajareopsl.

DyHKUMM U TPaPuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHS, CIOCOOBI 3a1aHusl QYHKIINY,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (QyHKUMNA, TpapuK QyHKIHH,
BBITIOJIHSATH 3JIEMEHTAapHBIE MTPeoOpa3oBanHus rpadUKoB PyHKLINIH;

CBOOOJTHO OMEpPHPOBATH MOHATUSAMHU: OOJIACTH ONpEIENICHUS] U MHOXKECTBO
3Ha4eHU! QYHKIMHU, HYJIU GYHKIMU, TPOMEXKYTKU 3HAKOTIOCTOSHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSMHU: YETHBIE W HEYETHbIE (YHKIUH,
nepuoanyeckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIH, MAaKCUMYMBI U
MUHUMYMbI (DyHKLIMM, HaumOOJblllee M HaUMEHbIlee 3HaueHue (yHKUMU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATh MOHATUSMU: CTETIEHHAs] (PYHKLUS C HATypaJbHBIM U
LENbIM TOKa3zaTeaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM W LEJIbIM
nokasaresneM, rpa@uk KOpHsS n-0il CTeNeHM Kak (PYHKIHMHM OOpaTHOM CTENeHU C
HaTypaJbHBIM I10Ka3aTelIeM;

ONepUpOBATh TMOHATUSMH: JIMHEHHas, KBaJpaTHUYHAs M JpOOHO-TUHEHHas
(yHKLINY, BHITIOTHATD JIEMEHTApHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(UKOB;

CBOOOZHO OIEpUpPOBaTh MOHATUSAMU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKIIMM, MX CBOMCTBa M TpauKd, HCHOIH30BaTh UX TpaUKU A pEIICHUs
YPaBHECHUM;

CBOOOJTHO OMNEPUPOBaTH MOHATUSIMHU: TPUTOHOMETPUYECKas OKPY>KHOCTb,
oTpeiesieHue TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku  (YyHKUUH JUIs  HCCIEAOBAHUA MPOIECCOB H
3aBHCHUMOCTEH NpU pelIeHUH 3a7a4 U3 JPYrHX y4eOHBIX MPEAMETOB M peajbHOU
KHU3HH, BBIpAXXaTh (OpMyIaMU 3aBUCUMOCTH MEKAY BEIMYMHAMU;

Hauana MaTeMaTH4eCKOro aHAIN3A:

CBOOOMHO OMEpPUPOBaTh MOHATHIAMH: apuUPpMETHUECKas U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUHO yOBbIBAIOIIAsi T€OMETPUYECKasi MPOTrPeCcCHsi, TMHEUHBIN U
HKCTIIOHEHIMATIBLHBIN POCT, (hOpMyJia CIOKHBIX IPOILIEHTOB, UMETh IIPEJCTABICHHE O
KOHCTaHTE;

UCTOJIb30BaTh MPOTPECCUU ISl PEUICHUs peajbHBIX 3a/ad IMPHKIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHATHIMHU: TOCIEI0BATENBHOCTD, CIIOCOOBI 3aaHUS
NOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIIEI0BATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOrO0 aHalh3a KaK aHajau3a
OE€CKOHEUHO MaJbIX;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: HETIPEPHIBHbIE (YHKIIUU, TOUKH pa3pbiBa
rpaduka QyHKIMHM, aCUMOTOTHI rpaduka QyHKINH;

CBOOOZHO OMEpUPOBaTh MOHATHEM: (DYHKLHSA, HENpPEphIBHAs Ha OTPE3KeE,
MPUMEHSTH CBOMCTBA HENIPEPHIBHBIX (QYHKIUN SISl pELISHUs 3a]1ay;

CBOOOJIHO OINEpUpOBaTh TMOHIATHSMHU: TIepBasg U BTOpask IPOU3BOIHbBIE
byHKIMYU, KacaTenbHas K rpaduky GyHKIUU;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BE/ICHHS, YACTHOTO U KOMIIO3UIIMHU
IBYX (DYHKITUH, 3HATh TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUN;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3UYECKUH CMBICI MPOU3BOJHON st
penieHus 3aaay.

MHokecTBa M JIOTHKA:

CBOOOAHO  OMEpPUPOBAaTh TMOHATHUSMU: MHOXKECTBO, ONEpaLUUd  HaJ
MHOXECTBaMU;

UCIT0JIb30BATh TEOPETUKO-MHOKECTBEHHBIHN anmnapar Jjisi ONMUCAHUS peabHbIX
MPOLIECCOB U SIBJICHUM, IPU PEIICHUH 3a]1a4 U3 APYTUX y4eOHbIX MPEAMETOB;

CBOOOZHO OINEpPUPOBATh MOHATUSMU: OIpEACNICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOIICTBO MaTeMAaTUYECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIILHBIC
ypaBHEHUS U HEPABEHCTBA.

K konmy obOyuenuss B 11 kJjacce o0Oy4aroIIMiiCSd MOJYYUT CIECAYIOIIHNE
IpEeIMETHbIE PE3YJIbTAThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTHUYECKOTO aHAIIA3ay:

Yucsia ¥ BIYMCICHUSA:

CBOOOJTHO ONIEPUPOBATH MOHITUSIMU: HATYPAIBHOE U 1IEJI0€ YHCIIO, MHOXKECTBA
HATYpaJbHBIX U LIEJIbIX YUCEJ, UCIO0JIb30BaTh MPU3HAKU JETMMOCTH LIEJIbIX YHCEIl,
HO/I m HOK HaTypanpHbIX 4uCeN sl pElIeHHUs 3a7ad, TPUMEHATH aJIrOPUTM
EBknnpa;

CBOOOZHO OIEpPUpPOBaTh TMOHSATHEM OCTaTka IO MOJIYJIO, 3alUChIBATh
HATypaJbHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YHMCIO M MHOXKECTBO
KOMITJIEKCHBIX YHCEJI, MPEACTaBIATh KOMIUICKCHBIE YWCia B aireOpamuecKol u
TPUTOHOMETPHUUECKOU (hOpME, BBHITIONHATH apu(PMETUISCKUE ONEepaIlluid ¢ HUMHU U
U300pakaTh Ha KOOPJIMHATHOMN TUIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJTHO OMEPUPOBATH TOHATHUSMU: HpPpAlMOHAIBHBIC, TOKAa3aTeIbHBIE W
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOJUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBISITh OTOOpP KOpHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOJTHO OTEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
OPUMEHATh  HeoOXoawmbie  (OpPMYyNBI I PENICHWs] OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OTEPUPOBATH MOHATUAMH: CUCTEMa U COBOKYIMHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbBI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAallMOHAIBHBIX, UPPALHOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(MUYECKUX YpaBHECHUI 1 HEPABCHCTB;

perarb palOHAIIbHbIE, UppAaLMOHAJIbHBIE, MOKa3aTeJbHBIE,
jJorapuMUYecKre U  TPUTOHOMETPUYECKHME YpaBHEHHMS U  HEpPABEHCTBA,
coAepkKallue MOAYJH U TapaMeETPBbI;

MPUMEHSTH TpaduuecKre METObI )1 PEIICHHs] YPaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMu;

MOJICNIMPOBATh peajbHblE CUTyallMd Ha s3bIKE alreOpbl, COCTaBJIATh
BBIPDAKECHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHIO 3aJadyd,
WCCJIEIOBAaTh IOCTPOCHHBIE MOJENTW C WCIOJb30BaHUEM ammapara aiareOpsl,
VHTEPIPETUPOBATH MTOTYUYECHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTpOUTh Tpaduku KOMIO3UUMK (GYHKUMA C TMOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHMS U CBOMCTB KOMIO3UIIMHU ABYX (DYHKIIHIA;

CTPOUTH TEOMETPUUECKHE 00pa3bl YypAaBHEHHI U HEPABEHCTB HA KOOPAMHATHON
IJIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHATUSMU: TpadUKd TPUTOHOMETPUUYECKHUX
byHKIU;

OpUMEHATh GYHKIUUA IS MOJCIMPOBAHUS W HWCCIEAOBAHUS pPeaTbHBIX
IIPOLIECCOB.

Hauaysa MmaTeMaTH4eCKOr0 aHAIM3A:

MCITIOJIb30BaTh MPOU3BOHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJIUTh HAMOOJbIIEe U HAUMEHBIIIEE 3HAUCHHS (DYHKITUU HETPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4IlIEero PELICHUS B
MPUKJIAJIHBIX, B TOM YHCJIE COUUAIbHO-O)KOHOMHUYECKUX, 3a7a4ax, AJIsl ONPEACICHUs
CKOPOCTH U YCKOPEHHMSI MPOLECcca, 3aJaHHOT0 (GOpMYyIIOi Uitk Tpadukom;



CBOOOAHO OMEpUpOBaTh TMOHATHUAMHU: TepBOOOpa3Hasi, OMPEACIEHHBIH
UHTETpall, HaXOAWUTh NEPBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA W BBIYUCIATH
uHTerpan no gpopmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IN THIOCKUX (GUTYp U 0OBEMBI TEJl C TOMOUIbIO HHTETPaa;

UMETh IMpPEJCTaBIeHNEe O MaTeMaTHYeCKOM MOJAETUPOBAHUM Ha TMpUMeEpe
cocTaBiieHus nupepeHnanbHbIX YPaBHEHUM;

peliath MpUKJIaJHbIE 337a4d, B TOM YHUCIE COLUATbHO-3KOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJICTBAMUA MaTEMaTHUYECKOTO aHAJIN3A.
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTUYECKOTO aHaIn3a, TeOMETPHSL.
Anre0pa u Havasa MaTeMaTU4YeCcKoro ananmn3a (B 2 gactsax), 10 kmacce/ Yacts 1:
Mopakosuu A.T"., Cemenon I1.B.; Hacts 2: Mopakosuu A.I'. u apyrue; nojg
penakimeir Mopakosruda A.I'., OGIIECTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO

«MOLI MHEMO3HMHA»

METOAUYECKHUE MATEPUAJIBI UISA YUYUTEJIA
A.I'. MopnkoBuy Anredpa u Hauasna ananusa 10 kinacc (IIpodunbHbIN ypoBEHb) :

MeToaudeckoe nmocooue s yuurens / /A.I'. Mopakosuy, [1.B. Cemenos, - M. :

Muemo3suna, 2008. - 239 c.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
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