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MNOSACHUTEJIBHAS 3AIIMCKA

Y4eOHbIil Kypc «AnreOpa W Havajla MAaTEMaTHYeCKOTO aHalu3a» SIBISETCS OJHUM W3
HamOoJee 3HAYMMBIX B TIPOTpaMMe CpPEIHEro OO0IIero oOpa3oBaHUs, MOCKOJIBKY, C OIHOU
CTOpPOHBI, OH 00€CHEYnBAaCT HMHCTPYMEHTAIBHYIO 0a3y s HM3y4eHHS BCEX €CTECTBEHHO-
HAay4YHBIX KYpCOB, a C JPYrodl CTOpPOHBI, (GOPMHUPYET JOTHYECKOE M aOCTPAKTHOE MBIIICHUE
oOydaronuxcss Ha YpOBHE, HEOOXOIUMOM Il OCBOCHHS HH(POPMATHKH, OOIIECTBO3HAHUS,
WUCTOPUH, CIIOBECHOCTH W JPYTHX JUCHHMIUIMH. B pamMkax maHHOTO y4eOHOro Kypca
oOydaroniuecsi OBJQJICBAIOT YHUBEPCAIBHBIM  SI3BIKOM ~ COBPEMEHHOW HAyKH, KOTOpas
(hopMyIpyeT CBOU IOCTIKEHUS B MaTeMaTHIECKOH (popme.

VY4eOHbIil Kypc anreOpbl U Hayall MAaTEeMaTHYEeCKOTO aHalM3a 3aKJIaJbIBA€T OCHOBY JUIS
YCIICITHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XHMHH, OWOJIOTHH, TIIOHUMAaHHS OCHOBHBIX
TEHJCHIIMA DPAa3BUTHS SKOHOMHUKH W OOIIECTBEHHOW >XW3HHU, IO3BOJISICT OPHCHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHUSX, YBEPEHHO HCIOJB30BaTh UX JUIS
nanpHeimero oOpa3oBaHMsT W B TOBCEIHEBHOW Ku3HM. B TO jke BpeMms OBIaJieHue
aOCTPaKTHBIMH M JIOTUYECKH CTPOTHMHU KOHCTPYKITUSMHU adreOpbl ¥ MaTeMaTHIECKOTO aHaIu3a
pa3BHBACT YMCHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH, JIOKa3bIBATh
YTBEPKICHHSI C MIOMOIIBIO HHIYKIIMA W PACCYXJaTh JIEAYKTUBHO, MCIIOIh30BaTh 0000IICHHE U
KOHKpETHU3allnio, a0CTparupoBaHWE M aHAIOTHIO, (OPMHUpPYET KPEaTHBHOEC W KPUTHYECKOE
MBIIIIICHHE.

B xone um3yuenuss yueObHOro kypca «Ausrebpa M Hauvajga MaTeMaTHYECKOTO aHAINU3a»
oOydaroniyecss TOJy4alOT HOBBIA ONBIT PEIICHHS TMPUKIATHBIX 3aJa4, CaMOCTOSTEILHOTO
MMOCTPOCHHUSI MAaTEMAaTHYCCKHX MOJICJICH pEalbHBIX CHUTYAIlud, WHTEPIPETAIMH ITOJTydeHHBIX
pEIICHUH, 3HAKOMSTCS C MPUMEpaMU MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MPHUPOJIE, HAyKe U
HCKYCCTBE, C BBIIAIOIIMMUCS MATEMAaTHYECKIMH OTKPBITUSIMH U X aBTOPAMHU.

VY4eOHbIil Kypc 007afaeT 3HAYUTEIBHBIM BOCIUTATEIBHBIM TOTCHIMAIOM, KOTOPBIH
peanu3yeTcss Kak uepe3 Y4YeOHbId MaTepuall, CIocOOCTBYIONUNA (OPMHPOBAHUIO HAYYHOTO
MHUPOBO33pEHMs, TaK ® 4epe3 chenuduky ydeOHOW  JAESITeNbHOCTH, TpeOyromiei
MPOJOJDKUTETFHON  KOHIICHTPAIlMM ~ BHUMAHHS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TOJTy4ECHHBIN pe3ybTar.

B ocHoBe Meronuku oOydeHus anreOpe W HadallaM MaTEMaTHYECKOTO aHaliu3a JISKHUT
JESTETbHOCTHBIN MIPUHIUT 00y4deHHUSI.

B crpykrype y4eOHOro kypca «AnreOpa M Hayajla MaTEeMaTHYECKOTO aHaIHM3a»
BBIJICJICHBI CIICIYIOUINE COJEPKATEIBbHO-METOAMYECKHE JHMHUU: «YWCna W BBIYHUCICHUS,
«DyHKIUU U TpaguKm», «YpaBHEHUS W HepaBeHCTBay», «Hauama mareMaTHUECKOTO aHAIM3ay,
«MHOXeCTBa | JIOTHKa». Bce OCHOBHBIC CO/IEpKATEIbHO-METOJMUECKUE JIMHUM M3y4aloTCs Ha
MPOTSDKEHUHW JIBYX JIeT OOy4YeHHsT Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHMs, €CTECTBEHHO
JOTIOJNIHSSL IPYT JIpyra W TOCTENEHHO HACHIIAsCh HOBBIMH TEMaMH M paszieiamu. JlaHHBIN
y4eOHBI KypC SIBISICTCS HMHTETPATHBHBIM, IIOCKOJBKY OOBEIMHSIET B cebe CcojepikaHue
HECKOJIbKAX ~ MAaTEeMaTW4YeCKHX  JUCIHMIUIMH, TakuX Kak ainreOpa, TPUTOHOMETpHS,
MaTeMaTUYECKUN aHaJM3, TEOPHUs MHOXKECTB, MaTeMaTHUeCKas JIOTuka u aApyrue. [1o Mmepe Toro
Kak OoOydYaromuecs OBJIaZICBalOT BCE OoJiee MIMPOKMM MAaTEMATUYCCKHM alapaToM, Yy HHX
MOCJIEIOBATETFHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYECKYIO
MOJIENIb PEaNbHOM CHTYyalluu, MIPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU U3YUYEHUH Y4EeOHOTO Kypca,
JUIL  PEIICHUS CaMOCTOSTENbHO CHOPMYIUPOBAHHOW MAaTEeMaTHYECKOW 3ajlaud, a 3aTeM
WHTEPIPETUPOBATH CBOU OTBET.

ConepkaTenpHO-MeTOAMUEeCKast  JuHUS  «Yucma W BBIYMCICHHS»  3aBEpIIacT
(dbopMUpOBaHHE HABBIKOB KCIIOJL30BaHMS JICHCTBUTENBHBIX YHCE, KOTOpOE ObLIO HA4YaTo Ha
ypOBHE OCHOBHOTO 00ImIero oopazoBanus. Ha ypoBHe cpemnero oOmiero obpazoBaHusi ocoboe
BHUMaHHE yaeseTcsi (OPMHUPOBAHUIO HABBIKOB PAI[MOHAIBHBIX BBIUYMCIICHHUH, BKIFOUAIOIIUX B
ce0s1 MCIOJIb30BAaHUE PA3IMUHBIX (JOPM 3alUCH YHCIIa, YMEHHE JIENaTh MPUKUKY, BBITIOIHSATH
NpUOJINKEHHBIC BHIYMCIICHHUS, OLICHUBATh YMCIIOBBIC BBIPAXKCHUS, PA0OTaTh C MATEMATUYCCKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYaIOIIMMCS MHOXKECTBA HATYPaIbHBIX, IEJIBIX, PAIMOHAIBHBIX U
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JNEMUCTBUTENBHBIX YUCEI JIONOJHAIOTCS MHOXECTBOM KOMIUIEKCHBIX ducel. B kaxaom u3 3Tux
MHOJKECTB PacCMaTPHUBAIOTCS CBOMCTBEHHBIE MY CIIEIU(HUECKUE 3aa4H U OTIEpaLnH: JCTICHUE
HaleJIo, OIEpUpPOBAHME OCTaTKaMM Ha MHOXKECTBE II€JIBIX 4HcCed, O0coOble CBOICTBa
palMOHANBHBIX U MPPALUMOHAIBHBIX YHCEN, apu(METHUECKUEe ONepaliy, a TaKkKe N3BJICUCHHE
KOpHS  HaTypaJbHOM  CTENIEHM Ha MHOXECTBE KOMIUIEKCHBIX uucen. brarogaps
[IOCJIEIOBATEIbHOMY ~ PAaCIIMPEHMIO  Kpyra  HCHOJB3YEMbIX  YHCEl M 3HAKOMCTBY
C BO3MOXKHOCTSIMH ~MX TPHUMEHEHHsI JUIS peIIeHUS pa3IuYHBIX 337a4  (OpMHpYETCS
[IPEJICTAaBICHUE O E€IUHCTBE MaTeMAaTHKM KaK HAayKu M €€ polM B IOCTPOECHUU MOjeiel
pEATbHOTO MUPA, IIHPOKO UCIIOJIB3YIOTCS 0000IEHNE i KOHKPETH3AIHS.

JIuaus «YpaBHEHHUSI U HEPABEHCTBA» pEAlM3yeTCs Ha MPOTSHKEHUU BCEro oOydeHHs Ha
YpOBHE cpenHero ooOumiero oOpa3oBaHMs, IIOCKOJIBKY B KaxkIoMm paszene I[Iporpammsl
MIPEyCMOTPEHO PEIlIeHNE COOTBETCTBYIOIIUX 3a7ad. B pesynbrare oOydaromiuecs: OBJIaJeBaOT
pPa3NMYHBIMU ~ METOJAMHU  pEIICHUS PAlMOHAIBHBIX, HPPAUOHAIBHBIX, IT0KA3aTEIbHBIX,
JOoTapu(PMHUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHM, HEPABEHCTB M CHCTEM, a Takke 3ajad,
cozepkauiux napaMerpbsl. llogydeHHble yMEHUS IIMPOKO HCIOJIB3YIOTCS MPU HCCIEIOBaHUU
(GYHKIMHI ¢ TOMOIIBIO TPOU3BOIHOMN, TP PELICHUH NMPUKIIAJHBIX 3a/1a4 U 3a]ja4 Ha HaXO0XKJCHHE
HanOOJIBIINX W HAMMEHBIINX 3HaUeHWH (yHKIuu. [laHHas copepikaTelbHas JMHUS BKIIOYAET B
cebs Takxke (QOpMUPOBAHME YMEHHI BBIMOJHATH pacdy€Thl Mo ¢opMmynam, MnpeoOpa3zoBaHUs
paMoHATBFHBIX, HPPAMUOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKKe BBIPAKEHUIH,
CoJIepKalluX CTerneHu M Jjorapudmel. braromaps wu3ydeHuro anredpandyeckoro marepuaia
MPOUCXOJUT  JajibHEHIee pa3BUTHE alTOPUTMHUYECKOTO0 U aOCTPAaKTHOTO  MBIILIEHUS
oOyJaromuxcsi, GOPMHUPYIOTCS HABBIKK JEIYKTHBHBIX PAcCyXICHUH, pabOTHl ¢ CHMBOJLHBIMU
dbopMamMu, IpesCTaBICHUs 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3pPeKTUBHbIE HHCTPYMEHTHI Ul PELICHHs IPAKTUYECKUX U €CTECTBEHHO-
Hay4YHBIX 33724, HaTJISJHO JJEMOHCTPUPYET CBOU BO3MOYKHOCTHU KaK SI3bIKA HAYKH.

CopepxarenpHo-MeToAnYecKast TUHUSA «DYHKUMU U Tpa@UKN» TECHO IMEpErieTaeTcs ¢
OPYTMMU  JIMHUSIMM ~ y4e0HOTOo  Kypca, TOCKOJbKY B  KakoM-TO  CMbICIE  33/aéT
MOCJIEIOBATENIbHOCT, ~ M3y4EHHMs  MaTepuana. V3ydeHue  CTENeHHOM, TMOKa3aTesbHOM,
Jorapu(MUUEecKOi U TPUTOHOMETPUUYECKUX (DYHKIUMN, UX CBOMCTB U T'paUKOB, HCIOJIb30BaHHE
GyHKIMM Ui peuieHus 3agad M3 JIPYruX Y4eOHBIX MPEAMETOB U peajbHOW KU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYEeCKHM aHaJN30M, TaK U C pelIeHUeM ypaBHEHHH U HepaBeHCTB. [Ipu
3ToM OoJIbllIOE BHHMMaHUE yrensieTcs (OPMUPOBAHHMIO YMEHHUS BbIpakaTh (opMmylaMu
3aBUCHUMOCTH MEX]y Pa3jINuHbIMU BEIMUYMHAMH, UCCIEA0BAThH MOJy4YeHHbIE (PYHKUINU, CTPOUTH
ux rpadukd. Marepuan STOM coaep)KaTeJbHON JIHMHUM HalleJieH Ha pa3BUTHE YMEHHH U
HABBIKOB, IMO3BOJISIIOIIMX BBIPAXKAaTh 3aBUCHUMOCTH MEXKIY BEJIMYMHAMH B Pa3IU4YHON (opme:
aHAJIMTUYECKOM, rpaduueckod u ciaoBecHO. Ero wu3ydeHwe cmnocoOCTBYeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTH K  OOOOIIEHHIO U KOHKpETHU3alluH,
MCIOJIb30BAHUIO aHAJIOTHIA.

CopepxartenpHas nuHus «Hayana MaTeMaTHUeCKOro aHAINM3a» MO3BOJIAET CYIIECTBEHHO
pacIIupuTh KPyr Kak MaTeMaTUYECKUX, TaK U MPUKIAJHBIX 3a/1a4, JTOCTYIMHBIX 0Oydarolumcs,
TaK Kak y HUX IMOSBISETCS BO3MOXHOCTh CTPOUTH IPaUKH CIOKHBIX (DYHKIUH, ONPEeNiaTh UX
HauOoJIbIINE U HAUMEHBINE 3HAUYEHUs], BBIYUCIIATE IUIOIMAAu Guryp u oObEMBI TeJ, HAXOAUTh
CKOPOCTM U YCKOpeHHs mpoueccoB. [laHHas conepkaTeinbHas JIMHUSL OTKPBIBAET HOBBIE
BO3MOKHOCTH TIOCTPOEHHUS MaTeMaTHYECKUX MOJeNed peaJbHbIX CHUTyalud, MO3BOJISIET
HaXOJUTh Hawiyylllee pelleHHWe B NPUKIAIHBIX, B TOM YHUCJIE COLHUAIBHO-3KOHOMUYECKUX,
3aayaXx. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHYECKOTO aHaju3a CIIOCOOCTBYET Ppa3BUTHIO
a0CTpakTHOTO, (POPMAIBLHO-IOTUYECKOTO M KPEaTUBHOIO MBIIIJICHUS, (OPMUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE U UcKyccTBe. O0yyaronuecs
Y3HAIOT O BBIJAIOIIUXCS pe3yJbTaTax, MOJIYUYE€HHBIX B X0JI€ Pa3BUTUS MaTEMATUKU KaK HayKd, U
00 UX aBTOpax.

ConepxaTenbHO-MeTOAMUECKast JUHUS «MHOXKECTBAa M JIOTMKa» BKJIIOYAeT B cebs
SJIEMEHTBl TEOPUHM MHOXKECTB M MaTeMaTU4ecKod JIOTHKU. TeopeTHKO-MHOKECTBEHHbIE
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IIPEJICTaBICHNS] IIPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTHKU M IpeuiararoT Haubosee
YHUBEPCAIbHBINA SI3bIK, OOBEAMHSIOIIMM BCE pa3feibl MaTeMaTHUKU M €€ MPUIOKEHUH, OHU
CBS3BIBAIOT pa3HblE€ MATEMAaTUYECKHE IUCLUUIUIMHBI U UX IPUIJIOKEHUS B equHoe 1enoe. Ilostomy
BXHO JaTh BO3MOXHOCTh OOy4alomieMmycs IOHHUMATh TEOPETUKO-MHOKECTBECHHBIN SI3BIK
COBPEMEHHOM MaTeMaTUKH M HCIOJIb30BaTh €ro sl BBIPAXKEHUS CBOMX MbICied. [Ipyrum
BOXHBIM INPH3HAKOM MAaTEMAaTHKH KaK HAyKH CJIeIyeT NMPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
00OCHOBaHMH W  CJEJOBAaHUE OIPEHCIEHHBIM MpPaBUJIAM IIOCTPOCHUS  JOKa3aTENIbCTB.
3HaKOMCTBO C 3JI€MEHTAMH MAaTeMaTHYEeCKOH JIOTHKM CIIOCOOCTBYET DPAa3BUTHIO JIOTHYECKOTO
MBIIIJIEHUS] 00yYaroINXcsl, MO3BOJSET UM CTPOUTHh CBOU PACCYXJIECHUS HA OCHOBE JIOTMUECKUX
npaBui, GOpPMUPYET HABBIKM KPUTHYECKOTO MBIILICHHUS.

B yueOHOM Kypce «AnreOpa M Hayajla MaTEeMAaTHYECKOTO AaHAIM3a» TPHUCYTCTBYIOT
OCHOBbl ~ MAaT€MaTH4YEeCKOrO0  MOJEIUPOBAaHUS, KOTOpble  IpHU3BaHbl  CIOCOOCTBOBAThH
(OpMHUPOBAHHMIO HAaBBIKOB IOCTPOCHHUS MOJENEH peabHBIX CUTYalMil, HCCIEAOBAHMS ITUX
MoJiefiell C TOMOINbIO amnmapaTa aiareOpbl M MaTeMaTHYEeCKOro aHalu3a, WHTEpIpeTaluu
MOJIyYEHHBIX pe3ynabTaToB. Takue 3afaHusl BIUIETEHbl B KaXXIbli W3 Pa3AeioB MHPOTPaMMBI,
IIOCKOJIbKY BECh MaTepuaji y4yeOHOIro Kypca HIMPOKO MCHOJIB3YeTCs JUIsl PEeLICHUs MPUKIAIHBIX
3amady. Ilpu pemeHun peangbHBIX MPaKTUYECKUX 3a7ad  OOydaroluecs pa3BUBAIOT
HaOI0aTeIbHOCTh, YMEHUE HAaXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOJIb30BATh
aHaJIOTHI0, 0000IIaTh M KOHKPETU3UpOBaTh MpodiieMy. JlesTenbHOCTh M0 (OPMUPOBAHUIO
HAaBBIKOB PEIICHUs MPUKIAIHBIX 33]1a4 OpPraHU3yeTcsl B MPOLiecce U3YYEHUs BCEX TEM Y4eOHOTo
Kypca «AnreOpa ¥ Hayaia MaTeMaTHYECKOTO aHAIIU3ay.

Ha wusydyenme yueOHOTO Kypca «AnreOpa W Hadajga MaTEMaTHYECKOTO aHaIM3a»
otBojuTCs 272 4vaca: B 10 kiacce — 136 vacoB (4 yaca B Henenmo), B 11 kitacce — 136 yacos (4
yaca B HEJIEIIO).

COJEP)KAHUE OBYYEHUA

10 KVIACC

Yucsia 1 BBIYUCICHHUSA

Panmonansubie yncna. OOBIKHOBEHHBIE M I€CSTUYHBIE IPOOU, MPOLIEHTHI, OECKOHEUHBIE
nepuoandeckue apoodu. Ilpumenenne npoGeil 1 NPOLIEHTOB JUIsl PEIIeHUs IPUKIIAJHbIX 33734 U3
pPa3IMYHBIX OTpaciel 3HaHUW 1 peaJbHOU KU3HHU.

JlelicTBuTenpHble uncia. PanmoHanbHble M MppalMOHalbHbIE Ykciaa. ApudMeTHuecKue
omnepauuu ¢ JEHCTBUTEIBHBIMM 4YHCIaMH. MOIynb NEHCTBUTEIBHOIO YKMCIA U €ro CBOWCTBA.
[TpubnuxEHHbIE BBIYMCIICHUS, IpaBWA OKPYIJIEHUS, MNPUKUAKA U OIEHKAa pe3yibTaTta
BBIUHCIICHUM.

CreneHnsp ¢ nenbiM nokasareneM. bunom Herotona. Mcnonbs3oBanue noaxoasuiei Gopmel
3alUCH JEMCTBUTEIBHBIX YNCEN JUIsl PEIICHUs IPAKTUYECKUX 3a7]ad U IIPEJICTaBICHUS JaHHbIX.

ApupmeTrueckuii KOpeHb HaTypalbHOM CTENIEHH U €ro CBOMCTBA.

Crenenp ¢ pauMOHAIBHBIM IIOKAa3aTelIeM M €€ CBOWCTBA, CTENEHb C JIEHCTBUTEIIBHBIM
IIOKAa3aTEeJIEM.

Jlorapugm uucna. Coiicta jgorapudma. JlecaTHuHbIE U HaTypalIbHbIE JJOTapHU(PMBI.

CuHyc, KOCHHYC, TaHI'€HC, KOTAHI'€HC YUCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC H
apKTaHI€HC YHUCIIOBOIO apryMeHTa.

YpaBHeHHUS U HEPABEHCTBA

ToxnecTBa M TOXAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YpPaBHEHMS.
PaBHOCUIIBHBIE YpaBHEHUSI U ypaBHEHUA-CIIEACTBUSA. HepaBeHCTBO, pelleHre HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIIEHUS 1IETBIX U APOOHO-PAllMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorounessl OT OJHOM IIEpEMEHHOMW. JleleHue MHOrodjeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu ko3 dunuenramu. Teopema Buera.

[IpeobpazoBaHus YUCIOBBIX BBIPAXKEHHN, COAECPIKAIINX CTENIEHN U KOPHH.
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Wppanmonanenpie  ypaBHeHHs. (OCHOBHBIE METOJbl PELIEHUS HUPPALMOHAIBHBIX
YPaBHEHUH.

[loka3zarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PELICHUS [T0KA3aTEIbHBIX YPAaBHEHUH.

[IpeoOpazoBaHue BEIpayKEHHIA, COACPIKALIMX JIOTAPU (PMBI.

Jlorapupmuueckue ypaBHeHHs. (OCHOBHbIE METOABI pPEIICHHUS JIOTapU(PMUUIECKUX
YpPaBHEHUU.

OcHoBHble TpUroHomerpuueckue ¢opmyibl. [IpeoOpasoBaHue TPUTOHOMETPUUECKUX
BBIpaXKEHUI. Perienne TpuroHoMeTpuyeCcKux ypaBHEHHMN.

Pemrenne cucrem JIMHEHHBIX ypaBHEHMM. MarTpulia CHCTEMbl JIMHEMHBIX YPaBHEHUM.
Onpenenurens MaTpUIbl 2X2, €ro TeOMETPUYECKUM CMBICT M CBOMCTBA, BBIYHCICHUE
€ro 3HaYCHHs, NPUMEHEHHUE OINpPEAETUTENs ISl PELIEHUS CUCTEMBbl JMHEHHBIX YypaBHEHHI.
Pemienne mpukiagHbIX 3a7ad ¢ MOMONIIBIO CHCTEMBI JIMHEHMHBIX ypaBHeHWil. MccrnepoBanue
MOCTPOECHHOW MOJIENH € MOMOIIBIO MAaTPHIL U ONIPEACIIUTENCH.

[TocTpoenne mMaTeMaTHYECKUX MOJEJIEH PEATbHOM CHUTyallMd ¢ IMOMOLIBIO YPaBHEHHU U
HepaBeHCTB. [IpumeHeHHe ypaBHEHUN U HEPAaBEHCTB K PEILEHUI0 MaTeMaTHMYeCKUX 3a7ad U
3a]1a4 U3 pa3IMYHbIX 00J1aCTe HayKH U pealbHOM JKU3HMU.

DyHKIUHN U TPagUKH

OyHkuus, crnocobbl 3amanus ¢(yHKUM. B3anmHo oOpaTtHble (yHKiuu. Kommnosuims
¢byukuuil. I'padux pynkunn. DnemeHTapHble peodpazoBaHus rpaukoB GyHKIUI.

Ob6nacTh onpeseneHuss 1 MHOKeCTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkuuu. [Ipomexxyrku
3HaKomnocTosiHCTBA. YUETHhle M Heu€THble (yHKuuu. [lepumommueckue ¢ynkuuu. IIpomexyrku
MOHOTOHHOCTH (QYHKUMH. MakcumMymbl 1 MUHUMYMBI QyHKIuu. Hanbosnblnee n HanMeHblee
3HaueHUs! GYHKIHUU Ha IPOMEXKYTKE.

Jluneiinas, KBagpaTUuHas U APOOHO-JMHEWHAsT (PYHKIMH. DJIEMEHTAPHOE HUCCIIEIOBAHUE
Y TTIOCTPOCHUE UX rpaduKoB.

CrenenHas QyHKIMSA C HATypaJdbHBIM W IelbIM TOKa3aTeneMm. E€ cBolicTBa m rpaduk.
CpoiicTBa ¥ rpaduK KOpHS N-O¥ CTENMEHW Kak (YHKIIMU OOpaTHOW CTETNIEHU C HATypaJbHBIM
MOKa3aTeseM.

[TokazarenpHas 1 norapudmuyeckas GQyHKIIMU, UX CBOKCTBA U rpaduku. Mcnoab3oBanue
rpaduKoB PYHKIMH AJIs1 pEIICHUST ypaBHCHUM.

TpuronomeTrpuyeckasi OKpPYKHOCTb, OIpeAeICHUE TPUTOHOMETPUUECKUX (DYHKIUN
YHUCJIOBOI'O apryMEHTA.

OyHKIMOHATIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpolieccaX M sBIEHUsX. ['paduxu
peanbHBIX 3aBUCUMOCTEM.

Havana maTteMaTH4ecKoro aHajim3a

[TocnenoBarenbHOCTH, CHOCOObI 3a/1aHus MIOCJIEI0BATEILHOCTEH. Merton
MaTeMaTH4eCKOM HMHIAYKIUMU. MOHOTOHHBIE W OTpaHUYEHHBIE IMOCIENI0BATENBbHOCTH. McTopus
BO3HMKHOBEHHUS MAaTEMaTHYECKOT0 aHAJIM3a KaK aHajanu3a OECKOHEYHO MaJlblIX.

Apudmernueckas UM = TreoMeTpHuYecKas IMporpeccu. beckoHeyHO  yObIBaromas
reoMerpuueckas nporpeccusi. CymMa 6€CKOHEYHO YOBIBAIOIIEH Te€OMETPUUECKON MPOTPECCUU.
JIuHelHbII W SKCHOHEHIHMaNbHBIA pocT. Yucao e. Dopmyna CIOXKHBIX IPOLIEHTOB.
Hcnonp30BaHne IpOrpeccuy Ul pelIeHNs pealIbHbIX 3aJa4 IPUKIAIHOTO XapaKkTepa.

HenpepbiBHble (QyHKIMM W HX cBoMcTBa. Touku paspbiBa. ACHUMNTOTHI I'padUKOB
¢ynkuuii. CBoiicTBa (pyHKIMH HENMpepBIBHBIX Ha OTpe3ke. MeToJ MHTEpBAJOB Ul pEIIeHUs
HepaBeHCTB. [IprMeHeHre CBOMCTB HeNpephIBHBIX (YHKIUH JUIs peleH s 3a/1ay.

IlepBass u BrOpas mnpousBoAHble ¢yHKUuU. OmnpeneneHre, TEOMETPUYECKUN U
¢bu3nyecKknuit CMBICI IPOU3BOTHON. YpaBHEHUE KacaTesIbHOM K rpaduKy QyHKIHH.

IIpousBoaHbIe neMeHTapHbIX QyHKUUH. [Ipon3BoaHAs CyMMBI, POU3BEACHNUS, YACTHOTO
Y KOMITO3UINH (DYHKIUH.

MHoKecTBa M JIOTHKA



MHoxecTBO, Onepanuu HajJ MHOXKECTBAMH M UX cBoicTBa. [luarpammel Ditepa—BenHa.
[IpuMmeHeHne TEOPETUKO-MHOKECTBEHHOTO arapara g ONMCAHUS PEaJbHBIX IPOLIECCOB U
SIBJICHUU, TIPY PEIICHUH 3a/1a4 U3 APYrUX YUeOHBIX TPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO  MAaTEeMAaTH4YEeCKOTO  OOBEKTa,  CIEICTBHUE,
JI0KA3aTeNIbCTBO, PABHOCUJIbHBIC YPABHECHUS.

11 KJIIACC

Yucia ¥ BbIYMCICHUS

Harypanenble n nenesie uncna. IIpuMeHeHne NPU3HAKOB JEIMMOCTH LEJBIX YHCET,
Hanbospmmid o6t nemurens (nanee — HOJI) n nammenpmiee obmee kpataoe (nanee — HOK),
OCTaTKOB II0 MOJYJIO, anroputMa EBknnaa uist pemeHus 3a1a4 B LEJIbIX YUCIaX.

KommnekcHple umncna. AnreOpanueckas M TpUTOHOMETpUYecKass (OPMBI 3amucu
KOMIIJIEKCHOTO 4Yucia. ApupMeTH4ecKue onepanuyu ¢ KOMIUIEKCHBIMU unciaamu. M3o0pakenue
KOMIUJIEKCHBIX YHMCEN Ha KOOPAHMHATHOM miockocTH. Popmyna Myaspa. KopHu n-oii crenenu u3
KOMILJIEKCHOTO 4Hcia. [IprMeHeHne KOMIUIEKCHBIX 4YHCeNl JUIsl pelieHus (U3MYecKuX u
r€OMETPUUYECKHX 3a/1a4.

YpaBHeHUsS] M HEPABEHCTBA

Cucrema M COBOKYNHOCTb YPAaBHEHUH M HEPAaBEHCTB. PAaBHOCWIBHBIE CHCTEMBI H
CUCTEMBI-CIIE/ICTBHS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6Op KOpHEH TPUTOHOMETPUYECKUX YPAaBHEHHUHM C TIOMOIIBIO TPUTOHOMETPHUYECKOM
OKPYXHOCTH. PernieHne TpuroHoMeTpu4eCcKux HEPaBeHCTB.

OcCHOBHBIE METO/IbI PEIIEHUS TOKA3aTEeNbHbIX U JIOTapU(MUIECKIX HEPABEHCTB.

OcCHOBHBIE METOBI PEIIECHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOIBI  PEIIEHHA CUCTEM W COBOKYNHOCTEH  palUOHAIbHBIX,
UppalMOHAIIBHBIX, OKA3aTEIbHbBIX U JIOTApU(PMUYECKUX YPAaBHEHUH.

YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI € TIapAMETPAMH.

IIpumeHeHNE ypaBHEHMM, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKHUX 3a1a4 U
3aJad U3 pa3iIMuYHbBIX OOJIacTe HAayKM M peajbHOM >KW3HM, MHTEpIpETalus MOIy4eHHBIX
pE3yJIbTaTOB.

DYyHKUUM U TPaPUKH

I'padux xomnosunuu GyHkui. I'eomerpudeckne oOpa3bl ypaBHEHUI 1 HEPaBEHCTB Ha
KOOPJIUHATHOMU IUIOCKOCTH.

Tpuronomerpuyeckue GyHKIUHN, UX CBOICTBA U rpaUKy.

I'papuueckne MeTOIbl peIIEHUs ypaBHEHMH M HEpaBeHCTB. I'paduueckue MeTobl
pellIeHns 3a1a4 ¢ napamMmeTpamHu.

Hcnons3oBanue rpadukoB (QyHKUMHA A7 UCCIEAOBAaHUS IPOLIECCOB U 3aBUCHUMOCTEH,
KOTOPBI€ BO3HUKAIOT IPU PEIICHUH 3a/1a4 U3 APYruX Y4eOHBIX IPEIMETOB U pealbHON KU3HH.

Havaja maTeMaTH4ecKoro anajmsa

[IpuMeHeHre mNPOU3BOAHON K HCCIENOBAaHUIO (YHKIUMH Ha MOHOTOHHOCTh U
sKcTpeMyMbl. HaxosxieHne HauOoJIbIero 1 HaMMEHbIIEro 3Ha4eHN i HellpepbhIBHOM (pyHKIMU Ha
OTpE3KE.

[IpumeHeHre NPOM3BOAHON Ul HAXOXKACHHUS HAWIIYYIIErOo PEIICHUS B IPHUKIATHBIX
3ajjavax, A ONpeNeNieHHs CKOPOCTH U YCKOpPEHHs Ipoliecca, 3aJaHHOTO (GOopMylIol wuiu
rpauKoMm.

IlepBooOpa3Has, OCHOBHOE CBOICTBO mepBooOpa3HbIX. IlepBooOpa3Hble 3IeMEHTapHBIX
¢bynkuuit. [IpaBuiia HaxoXA€HUS TEPBOOOPA3HBIX.

Nurerpain. I'eomerprdeckuil CMbICI UHTETpasta. BeruuciieHne onpeaenéHHOro HHTerpana
no popmysne Hetorona-JleitGuumna.

[IpumeHeHne wuHTerpana Juid HAXOXACHUS IUIOIAAEH IUJIOCKUX ¢GUryp U oO0bEMOB
F€OMETPUYECKUX TEJ.



[Tpumeps! pertennii qudQepeHnrnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOICTMPOBAHNE
peanbHBIX MPOLECCOB C MOMOIIBIO (P PepeHIINATbHBIX YPABHEHUH.

I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBI YPOBEHH) HA
YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpakIaHCcKOro BOCIIMTAHUS

COPMHUPOBAHHOCTh TPAKIAHCKOW TIMO3WMIUK OOy4aromierocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O 4JIE€HA POCCHUMCKOro OOIeCcTBa, MPEACTABICHHE O MaTEMAaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHUM, TPOLEAYp TpakJaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI U APYTrO€), YMEHHUE B3aUMOJCHCTBOBATH C COIMAIbHBIMA WHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) NIaTPpHOTHYECKOT0 BOCIIUTAHUSI:

c(OpPMUPOBAHHOCTh POCCUMCKON I'paXAaHCKON UACHTUYHOCTH, YBOXKEHHUS K MPOIJIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMaTHKH, [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHIUCKHX
MAaTE€MaTUKOB M POCCHUUCKOW MATeMaTUYECKOM IIKOJbI, UCHOJB30BAHUE ATUX JIOCTHKECHHHN B
JIPYrUX HayKax, TEXHOJOTHsIX, chepax SIKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

OCO3HAHME JyXOBHBIX IIEHHOCTEH  pOCCHUHCKOTO  Hapoja, cHOpMHUPOBAHHOCTh
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTIDKCHHM HAyKH W JCSATENBHOCTHIO Y4€HOTO, OCO3HAHWE JMYHOTO BKJIaJa B TMOCTPOCHHUE
YCTOMYHMBOTO OYAyYIIETo;

4) 3CTeTHYECKOr0 BOCITUTAHMS:

JCTETUYECKOE  OTHOLIEHHE K  MHUpPY, BKJIHOYas  OCTETUKY  MAaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3amay, peHIeHUH, PACCY)KICHWH, BOCHPHUHUMYHUBOCTh K
MaT€MAaTHYECKUM aCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pu3HUecKOro BOCIIUTAHUS:

chOpMUPOBAHHOCTh YMEHHSI TMPUMEHSAThH MaTeMaTH4eCcKHe 3HaHHs B HHTEpecax
310pOBOr0 M 6e30r1acHoro o0pasza >KW3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBbIO
(3mopoBoe muTaHue, cOATAHCUPOBAHHBIA PEXKUM 3aHATUN M OTAbIXA, peryispHas (usnueckas
aKTUBHOCTH), (PU3UYECKOE COBEPIICHCTBOBAHUE MPH 3aHATUAX CIOPTUBHO-03A0POBUTEIHHOMN
NESTENbHOCTBIO;

6) TpPy10BOr0 BOCIIUTAHHUSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTH TPY0JII00Us, MHTEPEC K Pa3InyYHbIM chepam
npodeccuoHabHON NEeATENbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTu30BBIBATH COOCTBEHHBIE
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUU
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HAIlPaBJIECHHOCTH;

7) 3K0JIOTHYECKOr0 BOCIUTAHHUS:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYphl, TMOHHUMAaHHE BIUSHHUS COIUATBHO-
SKOHOMUYECKHX MPOLIECCOB HA COCTOSIHME TPUPOJHOM M COLMAIBHOW Cpeabl, OCO3HAHHUE
rII00aTbHOTO  XapakTepa  JKOJOTHYECKHMX  MpoOsieM, OpHEeHTaluss Ha  IpUMEHEHHue
MaTeMaTHYeCKUX 3HAHUU JUTS pelIeHUs 3ajad B 00JacTU OKpYXKAroIiel cpefpl, MIaHUPOBAaHUE
MOCTYINKOB U OLICHKU UX BO3MOXKHBIX MOCIIECTBUMN JUIsI OKPY)KAIOIIEH Cpe/ibl;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU M OOIIECTBEHHOW MPaKTUKH, TOHUMAaHUE MATeMaTHYeCKOW HAyKd Kak cgepbl
YEJIOBEUECKOU AESITENIbHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ui Pa3BUTUS LIMBUIIN3ALINU,
OBJIQJICHHUE SI3bIKOM MAaTEeMaTUKU U MaTEMaTUUYECKOM KyJIbTYpPOU KaK CpeJICTBOM MO3HAHUS MHPA,
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TOTOBHOCTb OCYILECTBIIATh IPOEKTHYIO U MCCIIEI0BATEIbCKYIO ACATENbHOCTh HHINBUAYAIBHO U
B IpYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHbIEe yHHBepPcaibHbIE yueOHbIE el CTBUSA

Ba3oBble 1ornyeckue geiicTBus:

BBISIBJISITh U XapaKT€PU30BaTh CYILECTBEHHbIE NPU3HAKUM MATEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOWICHUA MEXIy TMOHATHIMH, (QOPMYIUPOBATH ONpEACTCHUS IOHSATHMA,
YCTAQHABJIMBATh CYNIECTBEHHBIH MpPHU3HAK KIACCU(PHUKAIMKA, OCHOBAHHMA JUIA OOOOLICHHS W
CpPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAIIN3A;

BOCIIPUHUMATh, (OpPMYIHpPOBaTh U NPEe0OpPa30OBBIBATh CYXKACHUS: YTBEPAUTEIbHbIE U
OTpULATENIbHbIE, €MHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3M U NMPOTUBOpPEUHS B (akTax,
JNaHHBIX, HAOMIOAEHUAX U  YTBEPXKICHUSX, TMpearaTb KpPUTEpUU Ui BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JieNlaTh BBIBOJIBI C HCIOJIb30BAaHHWEM 3aKOHOB JIOTUKH, JEIYKTHBHBIX M HMHJyKTHUBHBIX
YMO3aKJIIOYeHUH, YMO3aKIIOUeHUH 10 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO JIOKAa3aTeIbCTBa MAaTEMAaTHUYECKUX YTBEPKICHUHN (IIpsIMbIe U
OT TPOTUBHOTO), BBICTpAaUBaTh APryMEHTALMIO, TMPUBOJUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpATh croco0 pemieHus ydyeOHOM 3ajmaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh HauOoyiee MOAXOIAUIMI C Y4ETOM CaMOCTOSTENbHO BbIACICHHBIX
KpUTEPHUEB).

Ba3oBble ucciaenoBarebCcKHe NeliCTBUA:

UCIOJb30BaTh  BONPOCHl  KaK  HCCIEAOBATENbCKUI ~ MHCTPYMEHT  IO3HAHU,
(bopMynHupoBaTh BONPOCHI, (PUKCHUPYIOIIKE IPOTUBOPEUHE, TPOOIEMY, YCTaHABIMBATh HCKOMOE
U IaHHO€, (JOPMUPOBATH TUIIOTE3Y, ApI'YMEHTUPOBATH CBOIO MO3ULIMI0, MHEHHE;

IIPOBOJIUTh  CaAMOCTOSITENIPHO — CIJITAHUPOBAHHBIA  AKCIIEPHUMEHT, HCCIEIOBaHUE 10
YCTQHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEeKTa, SIBJIEHHUS, IPOLECCa, BBISBICHUIO
3aBUCUMOCTEH MeX /1y 00BEKTaMHU, SBICHUSAMHU, IPOLIECCAMU;

CaMOCTOATEJIBHO (POPMYIUPOBATH 0OOOIIEHHUS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0/IeHUs, UCCIIEI0BAHUS, OLIEHUBATh JI0OCTOBEPHOCTh IOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I11IeHMI;

IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOLIECCa, @ TAKKE BbIIBUraTh MPEANIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmeii:

BBISABIIATE JAe(pULUTHl HHPOPMALIMH, TAaHHBIX, HEOOXOJUMBIX Ul OTBETA Ha BOIIPOC U JUIS
peleHus 3a/1a4u;

BbIOMpaTh MH(OpPMAIMIO M3 HCTOYHMKOB pPAa3JIMYHbIX THUIIOB, AaHAJIM3UPOBATH,
CHCTEMaTU3UpOBaThb W HHTEPIPETUPOBATh HHGOPMALMIO Pa3IUMYHBIX BHAOB U  (HopMm
IIPE/ICTaBIICHMS;

CTPpYKTYpUpOBaTh  HH(pOpMAIMIO, TPEACTaBIATh €€ B  pasIuyHbIX  (opMmax,
WTIOCTPUPOBATh I'paUuecKy;

OLICHUBATh HAAEKHOCTh MH(OPMAIMM IO CaMOCTOATENbHO Cc(HOPMYIMPOBAHHBIM
KPUTEPHUSM.

KoMMmyHuKkaTHBHBIE YHUBEpPcaibHbIe YueOHbI€ TelcTBUS

O60menue:

BOCIIPUHUMATH U (OPMYIUPOBATH CYKJICHHS B COOTBETCTBUHU C YCIOBUSMHU U IIENISIMHU
oOlIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOKO TOYKY 3PEHHS] B YCTHBIX M MHUCHMEHHBIX



TCKCTAaX, JaBaTb TIMOSACHCHUA IO XOAY PpClICHUA 3aJadyu, KOMMCHTHUPOBATH HOJIy‘-IeHHBIfI
pe3yibTar;

B XO/i¢ 00CYXJCHHUS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCY)KIaeMOM TeMbI, MPOOIEeMBI,
pemaeMoi/’I 3aa4M, BBICKA3bIBATh HACH, HALCICHHBLIC HA IMOUCK PCIICHHA, COIOCTABJIATL CBOU
CYXJICHHsI C CYXJEHUSIMH APYrHMX YYAaCTHHKOB JUAJIOTa, OOHAPYKUBATh PA3IMUUE U CXOJCTBO
MO3HIIUH, B KOPPEKTHOH (opMe POPMYITHPOBATH PA3HOTIACHUS, CBOM BO3PAKCHHS;

NPpCACTAaBIATE PC3YJIbTAThl PCIICHHA 3aJa4M, SKCIICPHUMCHTA, HCCICAOBAHHA, IMPOCKTA,
CaMOCTOSITEJIbHO BbIOMpaTh (opmar BBICTYIUIEHHS C Y4€TOM 3aJad [pPE3CHTAluu U
0COOEHHOCTEH ayJUTOPHH.

PeryisiTUBHBIE YHHBepPCAJIbHbIE YUeOHbIE TelcTBUS

Camoopranu3anusi:

COCTaBJIATH IUIaH, aJTOPUTM PEIICHUS 33aJadd, BBIOMpPATh CHOCO0 pemeHus ¢ y4éToM
UMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BAapUaHTHI pelIEHUH ¢ y4ETOM HOBOM MH(pOpMaLIMH.

CaMOKOHTPOJIb, IMOLMOHAIbHbII HHTEJIEKT:

BJIQJICTh HABBIKAMH ITO3HABATEIIHHOMN pe(IeKCHN KaK OCO3HAHMS COBEPIIAEMBIX ACHCTBUI
U MBICIHTENBHBIX MPOIECCOB, WX pE3yAbTaTOB, BJIANETh CIIOCOOAMH  CaMOIPOBEPKH,
CaMOKOHTPOJIS TPOIIEcca U pe3yabTaTa PelIeHNsT MaTeMaTHIECKOW 3a1auu;

MPEIBHJIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HWUKHYTH IPH PEHICHHW 3a/Ja4d, BHOCHTH
KOPPEKTHBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIIHLCTB, JAHHBIX, HAHJACHHBIX ONIHOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yiIbTaTa IeId M YCJIOBUSAM, OOBSCHATh IMPUIHHBI
JNOCTHKEHHS] WJIM HEAOCTH)KCHMSI Pe3yJabTaTOB JEATENbHOCTH, HAXOJIUTh OHIMOKY, JaBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJbHOCTD:

MOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U UHIMBUIYAIbHOU pabOTHI Mpu
pelieHnd y4eOHBIX 3aJay, NPUHUMATh IIeJib COBMECTHOM JESTEeIbHOCTH, IUIaHUPOBATh
OpraHU3aIMI0 COBMECTHOW PabOTHI, pacmpeneisaTh BUAbI pabOT, AOTOBAPUBATHCSA, OOCYXIaTh
MIPOLIECC U pe3yNIbTaT paboThl, 00001IaTh MHEHUS! HECKOJIBKUX JIIOJICH;

y4acTBOBAaTh B TPYMIOBBIX (Popmax padboThl (0OCYX IACHHUS, OOMEH MHEHHH, «MO3TOBBIE
HITYPMbI» U HHBIE), BBINOJHATH CBOI 4YacTh PabOThl M KOOPAMHHUPOBATH CBOU JEHCTBUA C
JIPYTMMU YI€HaMUd KOMaHbl, OLIEHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMIMI MPOIAYKT IO
KpUTEpUsaM, cHOpMyIHpPOBAaHHBIM YYACTHUKAMH B3aUMO/ICHCTBUSI.

INPEIMETHBIE PE3YJ/IbTATbBI

K xonmy oOyuenuss B 10 kiiacce oOy4arouiuiicss MOJy4UT CIEAYIONIUE IMPEAMETHBIC
pe3ynbTaThl O OTICIBHBIM TeMaM pabodeil mporpamMmbl y4eOHOTO Kypca «AnreOpa M Havana
MaTeMaTUYECKOI0 aHaIU3ay:

Yucjaa v BbIYMCTIEHUS:

CBOOOJHO OTIEPUPOBATH MOHATHUSAMU: PAIIHOHAIBHOE YMCII0, OECKOHEYHAs! MepUOIndecKast
Ipo0Ob, TPOIEHTHI, WPPAIMOHATBLHOE YHCIIO, MHOXKECTBA PAIMOHATBHBIX M JCHCTBUTENHHBIX
YHUCEN, MOy b ACMCTBUTEIBLHOTO YUCIA;

MPUMEHSATh APOOM M TPOLEHTHI JUIA pEUIeHHS MPHUKIAIHBIX 3aJad U3 Pa3IMdHbIX
OTpaciied 3HaHUM U pealbHOW KU3HH;

MPUMEHSTh MPUOIMKEHHBIE BBIYMCICHUS, MpaBUIIa OKPYTIEHUS, MPUKUIKY U OIIEHKY
pe3ynbTaTa BbIYMCIICHUIT;

CBOOOJHO OMEpUPOBATh MOHSATHEM: CTEIEHb C LEJbIM IOKa3aTeleM, HCIOIb30BaTh
MOAXOANTYI0 (OPMY 3alUCH JEHCTBUTENBHBIX YHCEN JUISl PEHICHHs] MPAKTHYEeCKUX 33134 |
MPEACTABICHUS JAHHBIX;

CBOOOJHO OTEpUPOBAThH MOHATHEM: apUPMETUUECKUI KOPEHb HATYpaIbHOU CTENEHHU;
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cBOOOJTHO OTIEPHPOBATH MOHSATHEM: CTETIEHb C PAllMOHAIBLHBIM ITOKA3aTEIIEM;

cBOOOJTHO OMEpUPOBATh MOHATHAMHU: JorapudM dYHCa, JECATHUYHBIE W HATypalbHbIC
norapupmsl;

cBOOOJTHO ONEpUPOBATh MOHATHSAMHU: CUHYC, KOCHMHYC, TAaHT€HC, KOTAaHI'€HC YHCIIOBOTO
apryMeHTa;

OTIEPHPOBATH MOHATHIMHU: APKCUHYC, apKKOCUHYC M apPKTAaHTE€HC YMCIOBOTO apTyMEHTAa.

YpaBHeHHUS] H HEPABEHCTBA:

cBOOOJHO  ONEepUpOBaTh  TOHSATHSAMH:  TOXKIECTBO, ypPaBHEHHE, HEPaBEHCTBO,
PaBHOCHIIbHBIC YPaBHEHUS M YPaBHEHHS-CIIECICTBHSI, PABHOCHIIbHBIC HEPABCHCTBA;

MPUMEHATh PA3JIMIHBIC METOJbI PEHICHHs PAlMOHAIBHBIX U JIPOOHO-PaAIlMOHATBHBIX
YpaBHEHUM, TPUMEHSTHh METOJT MHTSPBAJIOB JUIsl PEIICHUS HEPABCHCTB;

CcBOOOJTHO OINEPHUPOBATH TMOHATHAMHU: MHOTOWICH OT OJHOW IEepeMEHHOW, MHOTOUWIEH C
HENBIMA  KOO(QQHUIIMEHTaMH, KOPHH MHOTOYICHA, TNPUMEHSTh JeJIeHHEe MHOTOWIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera jiist pemenus 3aaad;,

CcBOOOJTHO OMEpUpOBaTH NOHSATHAMH: CHCTEMa JIMHEHHBIX YypaBHEHHWH, MaTpuIa,
OTIPENICNIUTENb MAaTpPUIBl 2 X2 W €ro TEOMETPHYECKH CMBICI, WCIIOJIBb30BaTh CBOWMCTBA
ompenenuTens 2 X 2 Ui BBIYMCICHUS €r0 3HAYCHHS, MPUMEHATH ONPENEIUTENN IS PeIICHUS
CHCTEMBI JIMHEWHBIX YpaBHEHH, MOJCIUPOBATh peajibHbIE CHTYallMHd C IMOMOMIBIO CHCTEMBI
JTMHEWHBIX YpaBHEHHH, WCCIIEIOBAaTh IIOCTPOCHHBIE MOJEIM C TIOMOINBI0 MAaTpull W
OTIpe/IeNUTENeH, HHTEPIPETUPOBATH MOJTYICHHBIH PE3yIbTaT;

HCII0JIb30BaTh CBOMCTBA JIEHCTBUIN C KOPHSAMU JJIsl IpeoOpa30BaHus BIPAKECHHUIA;

BEITIOJTHATh ~ TPEOOpPA30BaHMUS YWCIOBBIX BBIPAKEHUH, CONEpKANIMX CTEICHH C
parroHaATFHBIM TIOKA3aTeIeM;

WCIIOJb30BaTh CBOMCTBA JiorapuMoB Juisi  MpeoOpa3oBaHUs  JIOTapUPMUIECKUX
BBIPAKECHUI;

CBOOOJHO  OMEpUPOBATH  MNOHATHSIMH:  HMpPpallMOHAIbHBIE,  TOKa3aTelbHbIE U
Jorapu(MUUecKue ypaBHEHMsI, HAXOJUTh UX PELICHHS C MOMOIIbI0 PaBHOCHIBHBIX MEPEXO0I0B
WJIM OCYIIECTBIISAS MPOBEPKY KOPHEH;

MPUMEHSITh OCHOBHBIE TPUTOHOMETpHYecKHe (QopMyiabl Uisi  IpeoOpa3oBaHUA
TPUTOHOMETPUYECKUX BBIPAKCHHUIA;

CBOOOJHO OIEPUPOBATh TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHUE, NPHUMEHSTH
Heo0xo1uMble (POPMYIIBI 7151 pELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPAaBHEHU;

MOJENUPOBATh peajbHbIE CHUTYyallUd Ha S3bIKE aireOpbl, COCTABIATH BBIPAKECHUS,
YpaBHEHHUS, HEPAaBEHCTBA II0 YCIOBUIO 3a/layM, WCCIENOBaTh IOCTPOCHHBIE MOJENIU C
MCII0JIb30BAHMEM ammapara aareOphl.

DOyHKUUH U TPapuUKU:

CBOOOJHO OMEpUpPOBaTh MOHATUSAMH: (DYHKIHS, CHOCOOBI 3aaHus (DYHKIMH, B3aHMHO
oOpaTtHble (QYHKUUH, KOMMO3ULUS (yHKIHH, rpaduk (QYHKIUHU, BBIIOJHATH 3JIEMEHTapHBIC
npeoOpa3oBanusi rpaQUKOB QPYHKIINA;

CBOOOZHO OMEpPUPOBATh MOHATUSIMU: OOJACTH OIMpPENeNICHHs U MHOKECTBO 3HAUYCHUU
GbyHKIMY, HYTU QYHKIUU, TPOMEKYTKH 3HAKOMIOCTOSHCTBA;

CBOOOJHO OMEpPUPOBATH MOHATHSAMH: YETHbIE M HEUETHBIC (DYHKIMH, TEPUOIUYECKUE
GYHKIMH, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMM, MAaKCHMYMbl W MHHUMYMBI (YHKIIHH,
HauOoJbIlIee U HAaNMEHbIIee 3HaUeHne (DYHKIIUU Ha IPOMEKYTKE;

CBOOOJHO OMEPUPOBATH MOHATUSMHU: CTENEHHas (YHKIHUS C HATYpadbHBIM M IENbIM
nokasaresieM, TpaduK CTENEeHHOW (YHKIHMHM C HATypallbHBIM U IIENBIM TOKa3aTeleM, rpaduk
KOPHS N-0i CTENeHH KakK (PYHKIIMH 0OpaTHOM CTENEHH C HATypalbHBIM MOKa3aTeNIeM;

OTIEpUPOBATh TMOHATHAMH: JMHEWHas, KBaJpaTWUyHas U JPOOHO-TUHEHHAs (YHKIHH,
BBITIONTHATH DJIEMEHTAPHOE UCCIIEI0OBAHUE U MOCTPOCHHE UX TPa(HKOB;

CBOOOJHO OTEPUPOBATH MOHATUSAMU: MOKa3aTelnbHas W Jorapudmuueckas QyHKIUU, UX
CBOMCTBa ¥ rpadUKH, UCIIOJIHL30BATh UX IPAQUKH sl pElICHHs YpaBHEHUIH;
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cBOOOJTHO ONEpUPOBATh MOHSATHAMU: TPUTOHOMETPHUUYECKAs OKPYKHOCTB, OIpEJeIICHUE
TPUTOHOMETPUYECKHUX (PYHKIMI YUCIOBOTO apryMEHTa;

UCIOJB30BaTh Tpapuku (QYHKIUNA A MCCIEIOBAHUS MPOIIECCOB U 3aBUCHMOCTEH NpHU
pelIeHNH 3a/ad U3 JIPYruX y4eOHBIX NPEAMETOB M pealIbHOW JKM3HM, BBIPAXKATh (OpMylIaMu
3aBUCUMOCTH MEXY BEIUYMHAMU;

Havajia MaTeMaTH4eCKOI0 aHAJIM3A:

cBOOOJTHO OTEPHPOBATH MOHATHIMH: apuMETHUeCKass U T€OMETPHUECKasl MPOTPECcCcus,
O0eckOHEeuHO yOBIBaIOIIasi FTEOMETPHUYECKas MPOTPECCHs], TMHEHHBINA U IKCIIOHEHIIUAIBHBIA POCT,
(bopmyIna CI0KHBIX IPOIIEHTOB, UMEThH MPECTABICHNE O KOHCTAHTE;

HCIIOJIb30BATh IIPOTPECCUU VISl PELICHUS PEAVIBHBIX 3aa4 IIPUKIIAHOTO XapaKTepa;

CBOOOJTHO  ONEpUpOBaTh TMOHATHSIMH: IIOCIEAOBATENLHOCTb, CIIOCOOBI  3aJaHMUS
IIOCJIEI0BATEIILHOCTEN, MOHOTOHHBIE U OTPAaHUYEHHBIE TIOCIIEIOBATEIbHOCTH, IOHUMAaTh OCHOBBI
3apO’KJICHUS MaTEMAaTUYECKOTO aHaIn3a Kak aHainn3a 0ECKOHEYHO MaJIbIX;

CBOOOJHO ONEpUPOBaTh MOHATUSMU: HENPEPbIBHbIE (YHKIMHU, TOUKH pa3pbiBa rpaduxa
(YHKIMH, aCUMIITOTHI rpauka QyHKINH;

CBOOOJHO ONEpUpOBaTh MOHATHEM: (DYHKIUS, HENpEephIBHAs Ha OTpEe3Ke, MPUMEHSTh
CBOMCTBA HETIPEPHIBHBIX (PYHKIIMN [yl pEIICHUs 3a/1a4;

CBOOOJHO OIEpUpoBaTh MOHATHSIMH: TMepBasi W BTOpas MPOU3BOJAHBIE (YHKIINH,
KacaTesbHas K rpaduky QpyHKUINU;

BBIYUCIIATh IPOU3BOJHBIE CYMMBI, IPOMU3BEIAECHUS, YaCTHOIO W KOMIO3WLMUU JIBYX
(GyHKIM, 3HaTh IPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIINIA;

HCIOJIb30BAaTh T€OMETPUYECKU M (U3UYECKUH CMBICIT MPOU3BOJHOM MJIsi pelleHus
3az1ad.

MHoxkecTBa M J10THKA:

cBOOOJIHO ONEPHPOBATH MOHATHAMU: MHOXKECTBO, OTIEpALlMU HaJl MHOXKECTBAMH;

HCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapaT I OIMCAHMs PEalbHbBIX POLIECCOB
U SIBJICHUH, IPU PELICHNUH 33134 U3 JPYTruX y4eOHBIX MPEIMETOB;

CBOOOJITHO ONEpUpOBaTh MOHATHSAMU: OIpEAETICHHUE, TEOpEeMa, ypaBHEHUE-CIIEACTBUE,
CBOMCTBO MAaTeMaTH4ecKoro OObEKTa, J0Ka3aTelbCTBO, PAaBHOCWIBHBIE YypaBHEHUS U
HEPABCHCTBA.

K konmy oOydenumss B 11 kjacce oOydarOIIMICS TMOJIYYUT CICAYIONIAE MPEIMETHBIE
pe3yNbTaThl O OTICIBHBIM TeMaM pabouell mporpamMmbl y4eOHOTo Kypca «AnreOpa M Havana
MaTeMaTHYEeCKOTO aHAIH3a»:

Yucia 1 BBIYUCICHUS:

CBOOOJHO OMEpUPOBATh TMOHATHSAMH: HATypalbHOE U IIEJI0€ YHKCJIO, MHOXECTBA
HaTypaJbHbIX U LEJIBIX YUCEJ, UCIO0JIb30BaTh NMpU3HaKu AeauMoctu nenbix yucen, HOA n HOK
HATypaJIbHBIX YHCEN JJISl PEeLIeHUs 3aj1a4, MPUMEHITh alnroput™ EBkinna;

CBOOOHO OTEpPUPOBATH MOHITHEM OCTATKA [0 MOJYJIIO, 3alMChIBAaTh HATYpaJbHbIE YUCIIA
B Pa3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS,

CBOOOJHO OINEPUPOBATh MOHATHSIMHU: KOMIUIEKCHOE YHCIO U MHOMXECTBO KOMIUIEKCHBIX
qucell, MPEJICTaBIsATh KOMIUIEKCHBIE YHCIa B aNreOpanyeckoil 1 TPUTOHOMETPHUUECKO# (opme,
BBITIONIHATH apu(PMETUYECKUE OTIepaliii ¢ HUMHU U U300pakaTh Ha KOOPJIWHATHON TIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJHO  OMEpUPOBATH  MOHATUSIMU:  HUPpAllMOHANBHBIE,  [OKa3aTelbHBIE U
norapu(MUUEeCKUe HEPaBeHCTBA, HAXOJAWUTh UX peUIeHHS ¢ TOMOMIIbI0 PaBHOCHIBHBIX
IIEPEXO0JI0B;

OCYILIECTBIISITH OTOOP KOPHEH MPU PEIIEHUU TPUTOHOMETPUYECKOTO YPaBHEHNUS,

CBOOOJHO OIEpPUPOBATh MOHATHEM TPHUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSTh
Heo0xoIuMBbIe (POPMYITBI 7Sl PEIIEHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOHO OTIEpUPOBATH MOHITUSIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHHI 1 HEPABEHCTB,
PAaBHOCUJIbHBIE CUCTEMBI U CUCTEMBbI-CIIEACTBUS, HAXOUTh PELICHUS CUCTEMbI U COBOKYITHOCTEM
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palMoOHANBHBIX, HMPPAMUMOHAIBHBIX, IIOKA3aTENbHBIX M JIOTAPU(PMHUYECKHX YpPaBHEHUH U
HEPABEHCTB;

pemaTh panuoHANbHBIC, HWpPpAlMOHAIBHBIC, IIOKA3aTeNIbHBIE, JIOTapu(PMUUYECKUEe U
TPUTOHOMETPUUECKHE YPAaBHEHUS U HEPABEHCTBA, COJEpKAILNE MOLYJIU U TapaMeTphbl;

IPUMEHATh Tpaduyeckue METOAbI ISl pelieHHs YpaBHCHMH W HEPaBEHCTB, a TaKXKe
3aJ1a4 ¢ mapaMeTpamu;

MOJICIUPOBATh peajibHbIE CUTYallud Ha S3bIKE aiureOpbl, COCTABIIATH BBIPAKCHUS,
YpaBHEHHUs, HEPABEHCTBA W HMX CHCTEMBbl IO YCJIOBHIO 3aJaud, MCCIEN0BaTh IOCTPOEHHbBIE
MOJIEJIU C UCIIOJIb30BAHUEM almapara ainreopbl, UHTEPIPETUPOBATH ITOTYUYE€HHBIN pe3ysbTaT.

DyHKIUHN U TpaQUKH:

CTPOUTH TPAadUKH KOMITO3UINH (PYHKIHHA C MOMOIIBIO 3JIEMEHTAPHOTO HCCIICAOBAHUS H
CBOMCTB KOMIIO3UIINHU JABYX (PYHKIIMIA;

CTPOUTh TE€OMETPUYECKHE 00pa3bl YpaBHEHMM M HEpPaBEHCTB Ha KOOPAMHATHOMN
IJIOCKOCTH;

CBOOOHO ONEpUPOBATH NOHATUAMU: I'paUKU TPUTOHOMETPUUECKUX (PYHKIINMT;

MPUMEHATh PYHKUIUHU I MOJAETUPOBAHUS U HUCCIIEIOBAHUS PEaTbHBIX MPOLIECCOB.

Havyana maTeMaTH4eCKOro aHaJIM3a:

WCIIOJIb30BaTh TMPOU3BOJHYIO JJIsi HCclefoBaHHUA (YHKIMM HAa MOHOTOHHOCTb U
KCTPEMYMBI;

HaXOJUTh HAUOOJIbIIIEe U HaUMEHbIlIee 3HaYeHHS PYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

HCII0JIb30BATh MPOU3BOIHYIO Ul HAXOXKICHHSI HAUTy4IIEero PelIeHUs B MPHUKIAIHBIX, B
TOM YHCJIE COLUATbHO-IKOHOMUYECKHX, 3ajadax, JJs ONpeAeNieHUs CKOPOCTH M YCKOpPEHUs
mporecca, 3a1aHHOT0 GopMYII0i UK rpaduKoM;

CBOOOJIHO ONEpUpOBaTh MOHATHSAMM: IE€pBOOOpa3Has, ONPEAENEHHBIM HHTErpal,
HaXOJUTh NEPBOOOpPA3HbIE 3JIEMEHTApHBIX (QYHKUUI M BBIYMCIATH HMHTErpal Mo Qopmyie
Hrerorona-Jleiibnumna;

HaXOJUTh IUIOLIA/IU TUIOCKUX (UTyp U 00BEMBI TEN € IOMOIIBIO MHTErpaa;

UMETh TIPEACTABICHUE O MAaTEMATHYECKOM MOJEIMPOBAHMM HAa IPUMEPE COCTABIICHUS
muddepeHInanbHbIX YpaBHEHUM;

pelaTh NPUKIAHbIE 33Ja4d, B TOM YHCIIE COLUAIbHO-3KOHOMUYECKOr0 U (PU3UYECKOro
Xapakrepa, CpeICTBAMHA MaTeMaTH4YECKOIO aHAJIA3A.

TemaTnueckoe mIaHupoBaHue

10 xmacc
Kosn4yecTBo yacos | JJIeKTPOHHBbIE
Ne || HammeHoBaHue pa3iesioB K - (ungposbie)
n/n M TeM NPOrpaMMbI Beero OHTpﬁom’m’le paKTﬁnquKne 06pa3oBaTe/IbHbIE
padoThI padoThI pecypeb
MHO0XeCTBO
JEHCTBUTEIBHBIX YUCEI.
MHOTO4YJICHEIL.
1 24 1

PannonanbHble ypaBHEHUS
1 HepaBeHCTBa. CHCTEMBI
JIMHEWHBIX YpaBHEHUN

OyHKIMU U TpadUKH.
2 ||CrenenHas GyHKIUS C 12 1
LIEJIBIM MTOKa3aTeeM

Apudmernueckuii KOpeHb
N-0i CTEICHMU.
Hppaunonanbaeie
YpaBHEHUS
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Koumn4yecTBo yacos ‘ DJIeKTPOHHBbIE
Ne || HammeHoBaHue pa3aesioB (undposbie)
n/n U TeM NMPOrpaMmbl Beero Konrpoanhbie lpakTiieckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypesI
4 [oxa3zaTtenbHast pyHKIHS. 10 1
[Toka3arenbHble ypaBHEHUS
Jlorapudmmueckas
5 |Gy, 18 |1
Jlorapudmmueckue
ypaBHEHUS
6 Tpuronomerpuueckue ) 1
BBIPKEHUS U YPABHCHHSI
I1
7 OCJIEZIOBATEIBHOCTH U 10 1
MPOTPECCUU
HenpepriBHble QyHKITNH.
8 20 1
[TpousBoaHas
9 [ToBTOpeHnue, 06o0IICHNE, 5 5
CHUCTeMaTH3allusl 3HAHUI
OBUIEE KOJIMYECTBO 136 1o 0
YACOB I10 ITPOTPAMME
11 kmacc
‘ KoinyecTBo yacos ‘ DJIEeKTPOHHbIE
Ne |HaumeHoBaHuUe pa3aesioB (ungposbie)
n/n|  uTem mporpaMMbl  |Bcero|| NCHTPOIbHBIE| [IpakTHYeCKHE | 5003 0paTenpHBIe
padoThbI padoThbI pecypes
1 UccnenoBanue GyHKIUN ¢ 29 1
MTOMOIIBIO TPOU3BOTHON
[lepBooOpa3Has u
2 || PBOOOP 12 |1
WHTErpan
I'padukn
TPUTOHOMETPUUECKUX
3 ||pyHKUM. 14 1
Tpuronomerpuyeckue
HEpaBeHCTBA
WppatmonansHele,
4 |OKasaTenbHble v 24 1
norapupmMuIecKue
HEpPaBEHCTBA
‘5 HKOMHJ‘IGKCHHC yucia “10 “1 “ H
HatypanbHble u nensie
6 M3 H 10 |1
qucna
Cucremsbl parioHaIbHBIX,
HppaliOHATIbHBIX
7 ||moxa3aTeNbHBIX U 12 1
norapupMUIECKIX
yYpaBHEHUHI
‘8 H3az[aq1/1 C mapaMeTpaMHu H16 Hl H H
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Koun4yecTrBo yacos ‘ DJIeKTPOHHBbIE
Ne |HaumeHOBaHUe pa3aeioB (undposbie)
n/n U TeM MPOrpaMmbl Beero Konrpoaenesie || IpaxTirieckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypeb
9 [ToBTOpEenue, 06001ICHNE, 16 9
CHUCTEeMaTU3alus 3HAHUI
OBUIEE KOJIMYECTBO 136 1o 0
UACOB I10 I[TPOI'PAMME

OCHAIIEHME YYEBHOT O ITIPOLECCA
OcHartienue mporiecca o0yueHus aredpe odecreunBaeTcs OMOIMOTEUHBIM (POHJIOM, TIEYaTHBIMHU
MocoOusIMH, a TaKkKe HHPOPMAIMOHHO-KOMMYHUKATHBHBIME ~ CPE/ICTBAMH,  3KPAHHO-3BYKOBBIMH
npudopaMM, TEXHUYECKUMH CpEeACTBAMM OOydeHHUs, Yy4yeOHO-NPAaKTUYECKUMH YyueOHO-
71a00paTOpHBIM 000PYIOBAHUEM.
Hopmamuenvie 00Kymenmol

1. ®denepanbHBINTOCYIapCTBEHHBIMOOPa30BaTEIbHBINCTAHIAPT OCHOBHOTO
o01erooOpa3zoBaHus.
2. [Ipumepnas OCHOBHas oOpa3zoBaTenbHas nporpamma OCHOBHOT'O

oOuierooOpa3oBaHusl. (3JIEKTPOHHBII HOCUTEID)

Yueono-memoouueckuii komnnexm

1. Matemaruka. AnreOpa v Hayajia MaTeMaTHYECKOTO aHau3a. ba3oBbIi ypOBEHB
ypoBeHb: 10 kimace : yueOnuk / A. I'. Mepznsk, B. b. [Tononckuit, M.C. Sxup.—M.: Benrana-
I'pad.

2. Maremaruka. AnreOpa ¥ Hayajga MaTeMaTHIECKOTO aHanu3a. ba3oBblil ypOBEHb
ypoBeHs: 11 kmace : yue6nuk / A. I'. Mepznsk, B. b. [Tononckuii, M.C. Skup.—M.: Benrana-

I'pad.

Cnpageounvie nocobus, HaAyuHO-RONYNAPHAA U UCMOPUYECKAA TUmMepamypa
1. CnoBapu, CipaBOYHHMKHU [0 MAaTEMATHKE.
2. DHIMKJIONEANYECKUE U3JaHHS 10 MaTeMaTHKe.
3. CipaBOYHHMKH IO MaTeMaTHKE (JIEKTPOHHBIN HOCHUTEIB).
4. JlemoHCTpalMOHHBIE TAOIUIBI (3IEKTPOHHBII HOCUTED).
5. lHTepakTuBHbIE TPEHAXKEPHI, pA3BUBAIOIINE UTPBI U 00ydYarolue MpOrpaMMbl
(27IeKTPOHHBIN HOCHUTEJIb)
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