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HOACHUTEJIBHASA 3AIIMCKA

VYuebHblil Kypc «Anredpa W Hadalla MaTEMaTHUYECKOTO aHaIN3a» SIBISETCS
OJIHUM W3 HauOoyiee 3HAYMMBIX B IPOrpamMMe CpeaHero ooiiero odopazoBaHus,
MIOCKOJIbKY, C OJTHOM CTOPOHBI, OH 00€CIeYnBaeT MHCTPYMEHTAIbHYIO 0a3y s
U3YUEHHUSI BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C APYroil CTOPOHBI, GOpMUpPYET
JIOTUYECKOE M a0CTPAKTHOE MBIIUICHHE O0Y4YaloIIMXCsA Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUsI MH(OPMATUKHU, OOLIECTBO3HAHUS, UCTOPUH, CIOBECHOCTU U APYTUX
IUCLMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEpCAIbHBIM SI3IKOM COBPEMEHHOM HaykH, KoTopas (OopMyIHpyeT CBOU
JOCTUXKEHUSI B MaTEeMaTH4eCKon popme.

VYyeOHbIl Kypc anreOpbl U Havajl MaTeMaTUYeCKOro aHallh3a 3aKJaJIbIBaeT
OCHOBY JJI YCIIEHUIHOI'O OBJaJACHHUS 3aKOHaMU (U3UKHU, XHUMUHU, OHOJIOTHH,
NOHMMAaHUSI OCHOBHBIX TEHJEHINI Pa3BUTHUS SKOHOMUKH M OOIIECTBEHHOM KU3HHU,
NO3BOJISIET OPHUEHTUPOBATHCA B COBPEMEHHBIX HU(MPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIONb30BATh WX IS JalbHEHIIero oopa3oBaHUs U B
MOBCEHEBHOM >XM3HU. B TO ke Bpemsi oBlajeHHe aOCTPAKTHBIMH M JIOTHYECKH
CTPOIrMMHU KOHCTPYKLMSIMHU ajureOdpbl M MaTeMaTHUYeCKOro aHaju3a pa3BUBAET
yMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JOKA3bIBaTh
YTBEPAKACHUSA C MOMOIIBI0 MHIYKIIMU U PacCyKIaTh NEAYKTUBHO, UCIOJIb30BaTh
00001IeHe U KOHKpETH3aluio, a0CTparupoBaHUE M aHAJIOTUIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBILIUICHHE.

B xoxe u3yuyenus yueOHOro kypca «Anrebpa M Hadajla MaTeMaTHYe€CKOIro
aHayin3a» 00ydarolluecs: MONY4YaroT HOBBIM ONBIT PELICHUs NMPHUKIAJHBIX 3ajad,
CaMOCTOSITEJILHOTO TIOCTPOEHUSI MAaTEMAaTUYECKUX MOJEJIEH peajbHbIX CHUTyalui,
UHTEPNpETAlMd  TOJYYEHHbIX  PEIICeHWH, 3HAKOMSTCS C  [pUMEpamMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE, HAYKE M HCKYCCTBE, C
BBLIAIOLIMMUCS MAaTEMaTUYECKUMH OTKPBITUSIMHU U UX aBTOPaMH.

VY4eOHblli Kypc 00JIajaeT 3HAUUTEIbHBIM BOCHHUTATEIbHBIM IMOTEHIIUAJIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 ydeOHbli Marepuain, CHocOOCTBYIOIIMIA
(GbOopMHUPOBAaHUIO HAYYHOI'O MHPOBO33PEHUS, TaK M dYepe3 crenuduky ydeOHOM
NESTENbHOCTH, TpPEOyIomed MPOAOIKUTEIBHOW KOHIEHTpAIlMd BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3@  IOJYYEHHBIN
pe3ynbTar.

B ocHoBe Meromuku oOydeHusl anreOpe M HavajlaM MaTeMaTH4eCKOro
aHaJIn3a JIKUT AESITeIbHOCTHBIN NPUHIUI 00yUYeHUs.

B crpykType yueOHOro Kypca «AnreOpa M Hayala MaTeMaTHYECKOIO
aHaNM3a» BbIIEIEHBI CIENYIOUIME COAEpKATENbHO-METOAUYECKUE TuHun: «Yucna
U BBIUUCIEHUS», «DYHKIIUU U rpadukny, «YpaBHEHUs] U HepaBEeHCTBa», «Hauana
MaTEMaTUYECKOro  aHanu3a», «MHoxkecTBa W Joruka». Bce OCHOBHbIE



COJIEpPKATEIbHO-METOIMYECKHE JIMHUM U3YYaloTCSd Ha MPOTSKEHUHM [IBYX JIET
oOydeHHs] Ha YPOBHE CpeIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
JIpYT Apyra U MOCTENEHHO HACHIIIASCh HOBBIMU TE€MaMU W pazienamu. JlaHHbIN
y4eOHBI KypC SIBISE€TCS WHTErPAaTUBHBIM, ITOCKOJIBKY OOBEAMHSIET B cebe
COJIEp)KaHME HECKOJBKUX MAaTeMaTHYECKHX JHMCUMIUIMH, TaKMX Kak aiureopa,
TPUTOHOMETPHUS, MATEMAaTUYECKUI aHaJIU3, TEOPUS MHOXKECTB, MaTeMaTHuecKas
noruka u apyrue. Ilo mepe Toro kak oOyuaroluecsi OBJIaleBalOT BcE Ooiee
MIMPOKUM MaTEMaTHYECKUM alllapaTtoM, Y HUX MOCJIe0BaTeNbHO (hopMupyercs u
COBEPIIECHCTBYETCS yYMEHUE CTPOUTh MAaTeMaTHYECKyl0 MOJEelIb peaJbHON
CUTYalllH, IPUMEHSATh 3HAHUS, MOJYYCHHbIC MTPU U3YYCHUH Y4eOHOro Kypca, JUis
pEIIEeHUsI CaMOCTOSITEIbHO C(HOPMYITMPOBAHHON MAaTeMaTUYECKOM 3a/lauu, a 3aTeM
WUHTEPIPETUPOBATH CBOM OTBET.

CopepxaTenbHO-MeTOANYECKas: JMHUA «Yuclia U BBIYMCICHUS» 3aBeplIaeT
(dbopMUpOBaHNE HABBIKOB MCIOJIB30BAHMS IEUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOI'0 0011ero oopazoBanusi. Ha ypoBHe cpeagHero o6iiero
oOpa3oBaHuss 0co0O€ BHHUMaHHE yHenseTcs (POPMUPOBAHUIO  HABBIKOB
paIMOHATBHBIX BBIYHCICHHMA, BKIIOYAIOMIMX B Ce0Sl WCIOIb30BAaHUE Pa3UYHBIX
dbopM 3amucu 4yHcClia, YMEHUE JeNaTh MNPUKHUAKY, BBINOIHITH MPUOIMKEHHBIE
BBIUMCIICHHS, OLEHMBATh YHUCIIOBBIE BBIPAXKEHUSA, padOTaTh C MAaTEeMaTUYECKUMU
KOHCTAHTaMHU. 3HAKOMbIE€ OOYy4YaloIIMMCS MHOXECTBAa HATypalbHBIX, LEJBIX,
paliOHANBHBIX W JCHCTBUTENBHBIX  YWCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHcell. B KakIoM M3 3TUX MHOXECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My clenupUuIecKue 3aJaud M OIepaluu: JelIeHHE HaIelo,
OIIEpUPOBAHUE OCTATKAMM HAa MHOXECTBE LENbIX YHCET, OCOoObIe CBOMCTBA
paIMOHANBHBIX M UPPAIMOHATBHBIX YHCEN, apu(METHYECKUE OMEpaIiu, a TaKXKe
U3BJICYCHUE KOPHSA HATYpajJbHOM CTENEHW HAa MHOXKECTBE KOMIUIEKCHBIX YHCE].
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHUIO Kpyra HCHOJIb3YEMBIX YHCEN U
3HAaKOMCTBY C BO3MOXXHOCTSMH MX MPUMEHEHHS ISl PEIICHUs pa3jNdHbIX 3a7ad
dbopMupyeTcsi Tpe/cTaBlieHHe O €IUHCTBE MAaTEMaTHKH KaK HayKHM M €€ poJid B
HNOCTPOEHUU MOJIENEeH pealbHOr0 MHpa, HIMPOKO HCIOJB3YIOTCA 0000IIeHne U
KOHKpPETH3aIHsl.

Jluaus «YpaBHEHMSI M HEPABEHCTBA» pEATU3YETCs Ha MPOTSKEHUH BCEro
oOy4eHHs] Ha YpPOBHE CpEJHEro o0OIero o0pa3oBaHUs, MOCKOJBKY B KaKIOM
pasnene IlporpamMmbl MpenycMOTPEHO pELIEHHE COOTBETCTBYIOUIMX 3anad. B
pe3ynbTaTe OOy4YarolIMecs OBJIAACBAIOT pA3IMYHbIMM METOJAMU  PELICHUs
palMoOHANBHBIX, HUPPAIMOHATBHBIX, MOKA3aTENbHBIX, JOTapUPMUUIECKUX |
TPUTOHOMETPUYECKUX YpPAaBHEHUM, HEPAaBEHCTB M CHUCTEM, a TaKxke 3ajad,
cojepkamux mnapamerpel. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeZIOBaHUN (YHKIMI C TOMOINBIO MPOU3BOJHON, MPU PEHICHUH TMPHUKIATHBIX



3a/71a4 U 3a7a4 Ha HaXOXJAeHWE HauOOIbIIUX M HAMMEHbIINX 3HAYECHUN (PYHKIUU.
JlaHHas cojep)kaTenbHas JIMHUS BKJIIOYAeT B ce0s Takke (GOpMUPOBAHUE YMEHUMN
BBIMIONIHATh  pacy€rel 1o  QopMynaMm, MpeoOpa3oBaHMsl  PalMOHAIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHHM, a TaKXKe BbIPAXKEHUH,
CoJlepKalllUX CTeneHu U Jorapudmel. brarogaps u3ydeHHo anreOpandeckoro
MaTepualia  NPOUCXOIUT  JaJibHEWIee  pa3BUTHUE  ANTOPUTMUYECKOTO |
a0CTPaKTHOTO MBINIJIEHUSI O0ydYaromuXxcsa, GOPMUPYIOTCS HABBIKU JE€TYKTUBHBIX
paccyxaeHuid, paboThl C  CHMBOJBHBIMH  (opMaMu,  TIPEICTABICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB U HEPABEHCTB. AJredpa
npenigaraetr d(QQPeKTUBHbIE HWHCTPYMEHTHI JUISI PEHICHUS NPAKTUYECKUX |
€CTECTBEHHO-HAYUYHbIX 33]1a4, HArJSHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
SI3bIKA HAYKH.

ConepxarenbHo-MeToauueckass JuHug «DyHkuuu u rpaduku» TECHO
neperieTaeTcs ¢ JPYrUMU JIMHUAMH y4eOHOrOo Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a1a€T MOCIEA0BATEIbHOCTh U3YUeHUsl MaTepuaia. M3yueHue cTeneHHoH,
MOKA3aTeIbHOH, JIOTapu(P)MUYECKON ¥ TPUTOHOMETPUUECKUX (PYHKITUH, UX CBOWMCTB
U rpadukoB, UCTIOIB30BaHUE (PYHKIMM JJIsl PEIICHUS 3a7a4d U3 JAPYruX y4eOHBIX
NPEIMETOB U PEaIbHOM KU3HU TECHO CBS3aHO KAaK C MAaTEMAaTHUYECKUM aHAIH30M,
TaK W C PEIICHHEeM YpaBHEHWU W HepaBeHCTB. [lpum 3TOM Oosblioe BHUMaHUE
yaensiercsi (OpMUPOBAHUIO YMEHHS BbIpaXXaTh (POpMYJIaMU 3aBUCHUMOCTH MEXIY
pa3JIMUHBIMU BEJIMYMHAMU, HCCJE0BaTh IMOJYYEeHHbIe (YHKIUH, CTPOUTH HUX
rpaduku. Matepuan 3TOl cofep>KaTeNbHON JTMHUU HAIEleH Ha Pa3BUTHE YMEHUMN
U HaBBIKOB, IMO3BOJISIIONIMX BBIPAXKATH 3aBUCUMOCTH MEXKAY BEIUYUHAMHU B
paziuuHoi ¢dopme: aHATUTUYECKOU, rpaduyeckoid u ciioBecHo. Ero msyuenue
CIIOCOOCTBYET PAa3BUTHIO  QJITOPUTMHUYECKOTO  MBIIUICHHUS, CIHOCOOHOCTH K
0000IIIEHNIO 1 KOHKPETU3ALIUH, UCTIOJIb30BAHUIO aHATIOTUIA.

ConepxarenbHas nauHUsl «Hadana MaremMaTH4ecKOro aHain3ay IO3BOJSET
CYILIECTBEHHO PACIHIMPUTHh KPYI KaK MAaTeMaTHYECKHUX, TaK W MPUKJIAIHBIX 3a/ad,
JOCTYIHBIX OOYyYaronuMmcsi, TaKk KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uKy  CIOXKHBIX (YHKIMA, ONpEAeNasaTh WX HAuOONbIINE W HAUMEHBIINE
3HAYCHUS, BBIYUCIITH IUIOManu (Guryp m oOBEMBI Tel, HaXOAUTh CKOPOCTH W
yCKOpeHHus TpoiieccoB. JlaHHas cojepkarelibHasi JIMHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH TIOCTPOCHHUS MAaTeMaTHUYEeCKUX MoOJieNied peajbHBIX CHUTYaIlUH,
MO3BOJISIET HAXOJWUTh HAWJIy4Illee pEIIeHWEe B MPUKIAAHBIX, B TOM 4YHUCIE
COLIMAJIbHO-DKOHOMHUYECKUX, 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH MAaT€MaTH4YECKOT O
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (OPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOI'O MBIIUICHUS, (OPMUPOBAHUIO YMEHUH pacro3HaBaTh MPOSIBICHUS
3aKOHOB MAaTeMaTHKU B HayKe, TEXHUKE U HUcKyccTBe. OOydaroniuecs y3HaKT O



BBITAIOIINXCS PE3YNIbTaTaX, IMOTYYEHHBIX B XOJE Pa3BUTHUS MaTeMaTHUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-MeTOANYECKas: TUHUS «MHOXKeCTBa U JIOTMKa» BKIIIOYAET B
ceOst DJIEMEHTHl TEOPUU MHOXKECTB M MAaTeMAaTHYE€CKOW JIOTUKHU. TeopeThKo-
MHOKECTBEHHBIC MTPEACTABICHUS MPOHNU3BIBAIOT BECh KYPC IIKOJIBHONH MaTeMaTHKH!
U TpeljiaratoT HamOojiee YHUBEPCAIbHBIA S3BIK, OOBEAMHSIONIMNA BCE pa3ieibl
MaTEeMaTUKH U €€ NPWIOKEHUN, OHU CBS3BIBAIOT pa3HbIE MaTEMaTUYECKUE
JTUCITUIUTMHBL W WX TPWIOKEHUS B eAaumHoe 1enoe. [lodToMy BaxHO [aTh
BO3MOXXHOCTh OOyYaromeMycss TOHHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIOJIb30BATh €0 JIJISl BBIPAXKEHUS CBOMX MbBICIIECH.
JpyruM BaXKHBIM TPU3HAKOM MaTEeMaTUKU KaK HayKd CJeayeT MpHU3HATh
CBOMCTBEHHYIO €U CTPOrocTb OOOCHOBAHUM U CIEJOBAHUE OMNpPEACIEHHBIM
NpaBWIaM  TOCTPOCHUS  JOKA3aTelbCTB.  3HAKOMCTBO C  JJIEMEHTaMH
MaTEMaTUYECKON JIOTUKA CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOT'O MBILIUICHHS
00yJaronIMXcs, TO3BOJISIET UM CTPOUTH CBOM PACCYKJICHHSI HA OCHOBE JIOTUYECKHX
npaBwiI, GOpMUPYET HABBIKA KPUTHUECKOT'O MBITTUICHHS.

B yueOHOM Kkypce «AnreOpa M Hadajga MaTEMaTHYECKOrO aHAIHM3ay
IPUCYTCTBYIOT OCHOBBI MaT€MaTUYECKOr'0 MOJEIHUPOBAHUS, KOTOpbIE MPU3BAHBI
croco0CTBOBaTh (OPMHUPOBAHWIO HABBIKOB TOCTPOSHUS MOJIEEH peaTbHBIX
CUTyalllii, WCCIEAOBAHMS DJTHX MOJENEH C TIOMOIIBIO0 ammapara anreOpbl u
MaTEMaTUYECKOTO aHaju3a, WHTEPIpPETAIMHM TOJIYyYEHHBIX pe3yibTaToB. Takue
3a/1aHUs BIUIETEHBI B KaXKIIBIN U3 Pa3/IeNoB MPOTrpaMMBbl, TOCKOJIBKY BECh MaTepual
y4e0HOTO Kypca IMUPOKO UCTIOJB3YeTCs NI peNIeHUs TMPHUKIAAHBIX 3amad. [lpu
pEIICHUM  pEabHBIX  NPAKTHYECKUX  3amad  oOydJaromyecss  pa3BHBAIOT
HAOJIFOIaTeTbHOCTh, YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIb30BaTh  AHAJOTHIO, 0000maTh W KOHKPETHU3UPOBAThH  MpoOIiieMy.
JlestenpbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHUS NPUKIAIHBIX 3a7ad
OpTraHMU3yeTCs B IpoIlecce U3yUeHHs BCEX TeM Y4eOHOro Kypca «Anredpa u Havyasna
MaTEMaTUYECKOTr0 aHATN3a.

Ha wusyuenne yueOHOro kypca «AnreOpa W Havajla MaTeMaTHUYE€CKOTO
aHanuza» orBoauTcs 272 yaca: B 10 kiacce — 136 dacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJAEP XAHME OBYUYEHUA
10 KJIACC

Yucua 1 BBIYMCICHUSA

Pammmonanbubie uncia. OOBIKHOBEHHBIC U JICCATUYHBIC APOOU, IMPOIIEHTHI,
OeckoHeuHble Tepuonnyeckue aApoou. [IpumeHenue apobelt U MPOIEHTOB IS
peLIeHUs MPUKJIAIHBIX 3a7a4 U3 PA3JIMYHbIX OTPaciel 3HAHUN U PEaIbHON KU3HMU.

JerictBurenbHble 4ucaa. PanuoHanbHblE W UppAMOHANIBHBIE YMCIA.
Apudmernyeckue  omnepanvud ¢ JICUCTBUTEIBHBIMU  YHCIaMd.  Moayib
JIEUCTBUTENBHOTO YKClia U ero cBoicTBa. [IpuOmmkEéHHbIE BHIYMCIICHUS, MPAaBUIIA
OKPYTJICHUS, MPUKUKA U OLICHKA PE3YyJbTaTa BHIUUCICHUI.

Crenenp ¢ wensiM  mnokaszareneM. bunom Herorona. Hcenonbe3oBaHue
noaxosien (popMbl 3aMucH 1EUCTBUTENbHBIX YHCEN JIJISl PEIICHUS TPAKTUYECKUX
3a7a4 U MPEJCTABICHUS JaHHBIX.

ApupmMernyecknii KOpeHb HaTYpAJIbHOM CTENIEHU U €ro CBOICTBA.

Crenenp € palnuMOHaJIbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JNEHCTBUTEIBHBIM ITOKA3aTEIEM.

Jlorapudgm umcma. CpoiicTBa jorapudma. JlecsTUuHbIE W HaTypalbHbBIE
JaorapupMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCUHYC M apKTAaHI€HC YUCJIOBOTO apryMeEHTa.

YpaBHeHHus] 1 HEPABEHCTBA

ToxngecTBa W TOXIECTBEHHbIE NPEOOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpPaBHEHHS W ypaBHEHUS-CIEACTBUSA. HepaBeHCTBO,
pelIeHrnEe HEPABEHCTBA.

OCHOBHBIE METOIbI PEIICHUS LETBIX U APOOHO-PAIMOHAIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOIOWIEHBI OT OJHOW NEPEMEHHOMW. JlelleHne MHOrodjeHa Ha
MHOTrO4YJI€H ¢ ocTrarkoM. Teopema be3dy. MHorowieHsl C  LEIBIMHU
koadpunmenramu. Teopema Buera.

[TpeoOpa3zoBaHUs YUCITOBBIX BRIPAXKEHUH, COIEPIKAIINUX CTETICHN ¥ KOPHH.

HppanmnonanbHeie YpPaBHEHUS. OcHOBHBIE METO/IbI penieHus
UPPALMOHAIBHBIX YPABHEHHIA.

[TokazarenbHble ypaBHEHHUs. OCHOBHBIE METOJbl PEIICHUS MOKa3aTEIbHbBIX

YPaBHEHHM.

[Ipeobpa3oBaHre BhIpaKEHHH, COEPKAIINX JTOTapr(MBI.

Jlorapupmudeckue ypaBHEHUS. OcHOBHBIE METOJIBI penieHus
aorapu(pMUYECKUX YpaBHEHHH.

OcHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIBI. IIpeoOpazoBanue

TPUTOHOMETPUUECKUX BBIPAKEHUU. PellleHne TPUrOHOMETPUIECKUX YPABHEHUM.



Pemrenne cucrem JMHEMHBIX ypaBHEHHMHA. Marpuna CHUCTEMBI JIMHEHHBIX
ypaBHeHui. Ornpenenurens Marpulbl 2X2, €ro TIeOMETPUYECKUI CMBICI H
CBOWCTBA, BBIUMCIICHUE €r0 3HAYEHUS, IPUMEHEHHUE OMPEACIUTENS I PEIICHUS
CHUCTEMbl JIMHEMHBIX ypaBHEHWW. PelleHume NpuKIagHbIX 3aJad C I[OMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lccimenoBaHne MOCTPOEHHOM MOZENU C
MIOMOIIBIO MATPHUIL U ONIPEAETUTENEH.

[Toctpoenne maTreMaTUYECKUX MOJENEN PEATbHOM CUTyaldH C IOMOIIBIO
YPAaBHEHHMM M HEPaBEHCTB. lIpuMeHEeHHE ypaBHEHHMI W HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3aJad M 3ajlad W3 pa3judHbIX 00JacTedl HAayKUu W peanibHOM
HKU3HU.

DOyHKUUM U rpaduku

@yHKIusA, crnocoObl 3afaHus (QyHKIUMU. B3aumMHO oOpaTHble (QYHKIUU.
Komnozumnmss @ynkuuit. I'paduk  QyHKIuu. DneMeHTapHble NpeoOpa3oBaHUs
rpaduKoB QyHKITUH.

OO6nacth ompeneneHuss 1 MHOXKECTBO 3HaueHWW ¢yHKkumu. Hymu dyHKImm.
[TpomexxyTku 3HaKomocTosSHCTBA. UETHBIC M HeuéTHBIe GyHKIMU. [lepuognaeckue
byukuu. [IpoMeXyTkn MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHHUMYMBI
¢bynkiuu. Hanbomnpiee n HauMeHbIee 3HaYeHUsT QYHKIIMUA HA TPOMEKYTKE.

JluneitHasi, KBaapaTuyHass W ApOOHO-TMHEHHAs (QYHKIUMH. DJIEeMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOEHUE UX IPapUKOB.

CrenenHast QyHKIMS ¢ HATYypaJbHBIM U 1ENbIM MoKa3areneM. E€ cBolicTBa u
rpadguk. CpoiictBa ¥ rpaduk KOpHS N-OM CTENEeHH Kak (YyHKIMH OOpaTHOMU
CTEIICHH C HATYPaJIbHBIM ITOKA3aTEIIEM.

[loka3zaTtenbHass u jorapupmuyeckass (QyHKUHMHU, X CBOWMCTBA M TpadUKH.
Hcnonb3oBanue rpagukoB GyHKIMMA 715 pelICHUs] YpaBHEHUH.

TpuroHoMerpruyeckass OKPYKHOCTb, OIPEIAEICHUE TPUTOHOMETPUYECKUX
(YHKIMI YUCIIOBOTO apryMeHTa.

QOyHKIMOHAJIbHBIE 3aBUCMMOCTH B pEAJbHBIX IMPOLECCAX U SBICHUSIX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Havana maTteMaTH4eCKOro aHaju3a

ITocnnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUsS ITOCJIemOBaTeNbHOCTEN. MeTton
MaTEMAaTU4YECKON VHIYKIIHH. MoHOTOHHBIE U OrpaHUYECHHBIE
MOCJIENOBATENBHOCTH. VICTOpHST BO3HMKHOBEHHS MAaTEMATHYECKOI'O aHAIM3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas u reomerpuueckas nporpeccu. beckoHeuHo yObIBaroIast
reoMerpudeckas nporpeccus. Cymma 0€CKOHEYHO YOBIBAIOIIEH reoMeTpUyYecKon
porpeccuu. JIMHEUHbIM U YKCIIOHEHIHAIBHBIN pocT. Huncio €. @opMyJia CI0KHbBIX
npoueHToB. Mcnonp30BaHWE NPOrpeccHMy JUId  PELICHUS pealbHbIX 3aaad
IIPUKJIIAIHOTO XapaKTepa.



HenpepoiBHble ¢GyHKIMM W MX CcBOMcTBAa. Touyku paspbiBa. ACHUMOTOTHI
rpadgukoB ¢yHkuuid. CBoicTBa (YHKUMNA HENpepbIBHBIX Ha OTpe3ke. Meton
VHTEPBAJIOB JUIl PEUICHHWs HEpPaBEHCTB. lIpuMeHeHHne CBOMCTB HENPEPBIBHBIX
byHKIUN TS pereHust 3a1ad.

[TepBas u BTOpas npousBojHble GyHKIMU. OnpeneraeHrue, reOMETpUIECKuil u
(bu3MUecKil CMBICT MPOU3BOIHON. Y paBHEHHE KacaTelbHOM K rpaduKy pyHKIUH.

[IpousBoaHBIE  AIEMEHTApHBIX  (PYHKIUH. [IpousBogHass  CymMBl,
NPOU3BEICHUS, YACTHOT'O U KOMIO3UIINH (DYHKIIUH.

MHoKecTBa M JIOTHKA

MHo)kecTBO, oOllepaluy HaJ MHOXKECTBAMU M HX CBOMCTBA. [lnarpamMmel
Oiinepa—Benna. [IpuMmeHeHHEe TEOPETHKO-MHOMXKECTBEHHOIO ammapara s
ONMCAHNs PEAJbHBIX IPOLECCOB W SBICHUM, NPHU PELIEHUH 3a4ad W3 JPYTHUx
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBUE,
JI0OKa3aTeNbCTBO, PABHOCUIIBHBIE YPABHEHHUS.

11 KIJACC

Yucsa 1 BBIYUCJICHUS

Harypanbnbie u ueneie uncna. [IpuMeHeHre TpU3HAKOB JAETUMOCTH LEITBIX
yycesl, HauOonpImuid obmmi aenutens (mamee — HOJl) m HamMmenbiiee oOmiee
kpatHoe (nanee — HOK), ocratkoB o mony:mio, anropurMa EBkiuaa ass pemeHus
3a/1a4 B 1IEJIBIX YHCIIAX.

Kowmrmnekcupie uucna. AnreOpawdeckass W TPUTOHOMETpHYECKash (POPMBI
3allUCH KOMIUIEKCHOTO 4Hcla. ApupMeTHUUecKHe OIepalud ¢ KOMIUIEKCHBIMU
yuciamMu. M300pakeHre KOMIUIEKCHBIX YHCET Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOrO uncia. [Ipumenenue
KOMIUIEKCHBIX YHCEeIT JJIsl pelieHus] (PU3NYECKUX U T€OMETPUUECKUX 3a]1ay.

YpaBHeHUs] U HEPABEHCTBA

Cucrtema U COBOKYNHOCTb YpPaBHEHHW M HEPABEHCTB. PaBHOCHIIbHBIC
CHCTEMBI U CUCTEMBI-CIIEACTBUA. PABHOCUIILHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKMX  YPaBHEHH C  IMTOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PellieHre TpuroHoMeTpuyeCcKuX HEPABEHCTB.

OCHOBHBIE METOABI PEHICHUS TOKA3aTeNbHBIX U  JIOTapU(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALIMOHATBLHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHUS CHUCTEM M COBOKYIHOCTEW pPalMOHAIbHBIX,
UppalMOHANBHBIX, TOKA3aTEIbHBIX U JIOTApU(PMUIECKUX YPAaBHEHUI.

YpaBHEHHS, HEPABEHCTBA U CUCTEMBI C TapaMETPaAMMU.



[IpumeHenne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3a/Jad M 3a/lad W3 pas3jIMyHbIX o0JlacTeld HayKu M peajbHOU
KU3HU, THTEPIPETALUS [TOJTYUYECHHBIX PE3YJIHTATOB.

DOyHKUuM U rpapuxu

I'padpux kommoszummu (yHkuumii. ['eomerpuueckue o0pas3bl ypaBHEHHUA U
HEPABEHCTB HA KOOPJAMHATHOM IMJIOCKOCTH.

Tpuronomerpuyeckue QyHKIINHN, X CBONCTBA U Tpa(UKH.

I'padmyeckue MeToAbl pelieHusT yYpaBHEHMH W HepaBeHCTB. | paduueckue
METOBI pELIECHU 33724 C TapaMeTPaMHU.

Wcnonb3oBanne rpapukoB (QYHKIUN UIsI MCCIENOBAaHUS IPOIECCOB U
3aBHUCHUMOCTEHM, KOTOpbIE€ BO3HUKAIOT NPHU PEIICHUH 3aJad U3 JPYTuX Y4eOHbIX
MPEAMETOB U PEATTbHOM KU3HMU.

Havasa maTeMaTH4ecKOro aHaJIn3a

[IpumeHeHne NMpou3BOAHON K MCCIENOBaHUIO (YHKIIMI HA MOHOTOHHOCTH U
3kcTpeMyMbl.  HaxoxxaeHue  HaumOosbllero M HAMMEHBLIETO  3HauYEHUU
HEMpEepbIBHON (PYHKIIMH Ha OTPE3KE.

[IpumeHeHrne NPOU3BOJHON [JIs HAXOXJEHHUS HAWIYYIIEero pelIeHUs B
NPUKIAIHBIX 3ajadax, sl ONpPENeNIeHHs] CKOPOCTM U YCKOpPEHHs IIpoliecca,
3a1aHHOTO (HOPMYJIIOH WK TpauKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TmepBO0OOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKImMi. [IpaBuna HaxoxIeHUs TepBOOOPA3HBIX.

Wnrerpann. ['eomerpuueckuii CMBICHI MHTErpala. Brruucnenue
orpenenéHHoro naTerpana no gopmyne Horotona-JleitOnuna.

[IpumeHeHue wHTErpana JJid HaxXOXKIEHUs IUIOWAAed IUIOCKHX (Uryp u
00BEMOB T€OMETPUUECKHUX TEIl.

[Ipumepsl pemenuit auddepeHnmaibHbiX ypaBHEHUN. MaTtemaTtuyeckoe
MOJICIUPOBAHUE pEAIbHBIX MPOIECCOB C€ MOMOUIbI0  Au(depeHInaIbHbIX
YPaBHEHUHU.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHSA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YIJIYBJIEHHBII VPOBEHB) HA VYPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTh I'PAKJAHCKON MO3ULIUH 00YUYaIOIIErocsl KaKk akTUBHOT'O U
OTBETCTBEHHOTO  WIEHa  POCCHUWCKOro  OOIIecTBa,  MPEACTaBIECHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
OpoIenyp TPa)xJaHCKOro oOImiecTBa (BBIOOPBI, OMPOCHI W JIPYroe), yMEHHE
B3aUMOJICHCTBOBaTh C COIMAIbHBIMA HWHCTUTYTaMH B COOTBETCTBHHM C HX
(GYHKIMSAMH U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hOpMHPOBAHHOCTh POCCUHCKON TPaXKTaHCKOW WMICHTUYHOCTH, YBAKCHUS K
IOPOLUIOMY M HACTOSAILIEMY POCCHUHCKOW MaTE€MaTHKH, LIEHHOCTHOE OTHOILEHHE K
JOCTH>KEHUSIM POCCUNCKUX MAaTEMATUKOB U POCCUMCKON MaTeMaTUYECKOW IIKOJIbI,
UCIIONIb30BaHUE JTHX JOCTIDKCHHUM B JPYrUX HayKaxX, TEXHONOTusX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

OCO3HAHME JTYXOBHBIX I[EHHOCTEH pOCCUHUCKOro Hapoaa, CPOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUSA, 3THYECKOrO IMOBEJECHUS, CBSI3aHHOIO C MPAaKTHYECKUM
OPUMEHEHUEM JIOCTH)KEHUII HayKH U JACSITEIbHOCTBIO YYEHOIO, OCO3HAHHE
JMYHOI0 BKJIa/ia B MOCTPOECHUE YCTOMYUBOIO Oy 1yIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH, pacCyKIECHUNH, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCIIeKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHUSA:

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHSATh MAaTeMAaTHYeCKHE 3HAHUSA B
MHTEpECcax 310pOBOIro U 0€30M1acHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIIEHHUE K
CBOEMY 3JI0POBBIO (37I0pOBOE MHUTaHHUE, COANAHCUPOBAHHBIA PEXKUM 3aHATUH U
OTJIbIXa, peryispHas (u3ndeckass akTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CIOPTUBHO-03J]0POBUTEIBHON J1€SITENIbHOCTHIO;

6) TPy10BOIr0 BOCIUTAHMSI:

TOTOBHOCTh K TpYyNy, OCO3HaHUE LIEHHOCTH TPYAONIOOUS, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHANIBLHONW  JESATENLHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymedt mnpodeccud W pean30BbIBATH COOCTBEHHBIE >KU3HEHHBIC IIJIAHBI,



FOTOBHOCTH M CIOCOOHOCTh K  MaTeMaTHU4ecKoMy  OOpa3oBaHUI0 U
caM0oOOpa30BaHUI0 Ha TMPOTSHKEHUU BCEW KU3HH, TOTOBHOCTh K AaKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUYECKUX 3a]1ady MaTeMAaTHIECKON HAIIPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTb  JKOJOTMYECKONH KYJIbTYpbl, TOHUMAHHUE BIUSHUS
COITMATbHO-?KOHOMUYECKHUX TPOIIECCOB Ha COCTOSHUE MPHUPOTHON M COIMAIbHON
cpenpl, OCO3HaHUE III00AIBHOrO XapaKTepa dKOJIOTHIECKUX Po0IeM, OpUEHTAITHS
HAa TPUMCHEHHE MATEMaTHWYeCKMX 3HAHWWA IS pEmIeHHs 3a7ad B 00JacTh
OKpY’)Karoliel cpelbl, IJIaHUPOBAHUE IIOCTYNKOB U OIICHKM HUX BO3MOXHBIX
MOCJICICTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTeMaTHYEeCKOM HAayKH Kak c]epbl 4YeloBEYECKOW MAEsITEIbHOCTH, 3TaroB eé
pa3BUTUS M 3HAYUMOCTH JJIi Pa3BUTHSA IMBWIK3AIUM, OBJIAJCHHUE S3BIKOM
MaTeMAaTUKU M MAaTeMaTUYECKOW KYJIbTYpOW KakK CpEIACTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO M HCCIEA0BATEIbCKYIO JEATEIbHOCTh
WHUBHUIYAJIbLHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbBTATBI

Ilo3naBaTe/ibHBbIC YHHBEPCAJIbHbIE YUYeOHbIE 1elCTBUSA

Ba3oBble Jjoruueckue JelcTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKM MATEeMaTUUYECKHUX
OOBEKTOB, TIOHSATHM, OTHOIICHUH MEXIYy TMOHITUSIMH, (POPMYIUPOBATH
OTIpeieNIeHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN MpU3HAK KiaccU(UKaIuy,
OCHOBaHWsI /711 0000IIEHHS ¥ CPAaBHEHHMSI, KPUTEPUHU TTPOBOJIUMOTO aHATH3;

BOCIPUHMMATh,  (OpMYIUpOBaTb U  NPeoOpa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbBIC, EIMHUYHBIEC, YACTHBIE U O0IIIHE, YCIOBHBIE;

BBISIBIISITh MATEMAaTHUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOMECHUSAX W YTBEPKICHUSX, MpEAJiaraTh KPUTCPUU IS
BBISIBIICHHS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUNN;

JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

POBOJIUTH CAMOCTOATENIHHO J0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUM
(mpsiMbI€ ¥ OT MPOTUBHOIO), BHICTPAUBAThH apTyMEHTAIUIO, IPUBOAUTH PUMEPHI U
KOHTPHpPUMEPBI, 000OCHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIBI;

BBIOMpaTh cmoco0 perieHuss y4eOHOW 3amaud (CpaBHUBATH HECKOJIBKO
BapUaHTOB  pEUIEHUs, BbIOMpaTh HaumOoJee MOAXONAIUMH C  Y4ETOM
CaMOCTOSITENILHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble ucciaegoBaTe/bCKue 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KakK HCCIEA0BATEILCKUN HHCTPYMEHT IO3HAHUA,
dbopmynupoBaTh  BOMPOCH,  (uKcHUpylOIHME  MpPOTHBOpeuYHe,  MpodieMy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (hOpPMHpPOBATH THUIMOTE3y, APTYMEHTHPOBATH
CBOIO MMO3UIIMI0, MHEHUE;

MPOBOJUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBAaHUE
110 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTuuecKoro 00beKTa, SIBICHUS, Tpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy O0BEKTaMU, SIBICHUSIMU, ITPOIIECCAMU;

CaMOCTOSITETLHO (HOPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yJibTaTaM
NPOBEAEHHOTO  HAOIIOJICHUS, UCCIICIOBAaHMS, OLICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OICHNIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKE BBIIBUIaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSX.

PabGora ¢ unpopmanmei:

BBISBIIATE AChUIINTHI MH(POpPMAIMK, JTaHHBIX, HEOOXOAUMBIX JIJII OTBETAa Ha
BOIIPOC U JIJIS pEUICHUS 3a]1a4H;

BBIOMpaTh MH(POPMAIIMIO W3 UCTOUHUKOB PA3JIMUHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTHU3UPOBAaTh W HMHTEPHPETUPOBATh HHGOPMAIIUIO Pa3IMYHBIX BHUIAOB U
dbopmM IpencTaBICHNUS,

CTPYKTYpHUpPOBaTh HMH(OpPMAILNIO, MPEACTABISIThL €€ B paziuyHbIX (opmax,
WJUTFOCTPUPOBATh IpaduyuecKH;

OLICHUBATH HaJEXKHOCTh uH(pOopMaIu o CaMOCTOSITEIbHO
c(hOpMYITMPOBAHHBIM KPUTEPUSIM.

KoMMyHnKaTHBHBIE YHHBeEpPCAJIbHbIE YUeOHbIE TeHCTBHSA

O0menue:

BOCIPUHUMATH U (POPMYIIUPOBATH CYK/I€HHSI B COOTBETCTBUU C YCIOBUSMU U
HEeISIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY 3PEHHS B
YCTHBIX U IMHMCBMCHHBIX TCKCTAaX, AaBaThb IIOSACHCHHSA IIO XOI[y peUuiCcHuA 3a1a4Mu,
KOMMEHTUPOBATh MOTYyYECHHBIA PE3yJIbTaT;

B XOjle OOCYXXJICHHUsS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaE€MOUW TEMBI,
npoOJIeMBI, peliaeMOil 3aJaud, BBICKA3bIBATh WJCH, HAIICJICHHBIC HA IIOHMCK
pemeHI/m, COIIOCTABJISITH CBOU Cy>KI[eHI/I$I C CY)KI[CHI/IHMI/I I[pyrI/IX y‘-IaCTHI/IKOB
auanora, oOHapy)KMBaTh Pa3jIMYMe M CXOJCTBO IMO3WIIMNA, B KOPPEKTHOU (opme
(bOopMyITHpPOBATh Pa3HOTJIACHS, CBOU BO3PAKCHUS;

IMpCACTABJIATL PC3YJIbTAThl PCIICHUSA 3aa4H, SKCIICPUMCHTA, UCCICAOBAHUA,
OPOEKTa, CaMOCTOATEIBHO BBIOMPATh (OpMAT BBICTYIUIEHHA C YYETOM 3ajad
IIPE3EHTAIMN U OCOOCHHOCTEH ayTUTOPHUH.

PeI‘y.]IHTI/IBHLIe YHUBEPCAJIBLHBIC y‘leﬁﬂble I[eﬁCTBHﬂ



Camoopranusanus:

COCTAaBJIATH IIJIaH, AJITOPUTM PEIICHHS 3a/1a4d, BEIOMPATh CIIOCOO PEIICHUS C
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTHPOBATh BAPUAHTHI PEIIEHUH C y4€TOM HOBOU MH(OpMaIuy.

CaMOKOHTPOJIb, YMOIIMOHAJIbHBII HHTEJJIEKT:

BJQJ€Th  HABBIKAMM  TIO3HABATENbHOM  peduieKCMW  Kak  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTATOB, BIAJETh
croco0aMu  CaMOMPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3yibTaTa pelIeHUs
MaTeMaTH4YeCKOM 3a1auu;

NpeBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEIICHUH 3a]a4H,
BHOCUTH KOPPEKTHBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HANICHHBIX OIMTUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIH M YCIOBUSAM, OOBSICHATH PUUHHBI
JOCTHXKEHHUS WA HEIOCTH)KEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eATEJIbHOCTD:

MOHMMAaTh M HCIIONB30BaTh MPEUMYIIECTBA KOMAaHIHONW M WHIMBUAYaJTbHON
paboThl mMpU pelmieHuH Y4eOHBIX 3ajay, M[PUHUMATh 1elb COBMECTHOMU
JESTENHbHOCTH, TUIAHUPOBATH OPTaHU3AIUI0 COBMECTHON pPalOOTHI, pacmpeneisiTh
BUJIbI pabOT, JOroBapuBaThCs, OOCYXAAaTh NPOLECC U Ppe3yiabTaT padoTHI,
000011aTh MHEHMS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYyMNMOBBIX (opMax paboThl (0OCykIeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» H WHBIE), BBIMIOJHATH CBOIO YacTh pabOThl U
KOOPJMHUPOBATh CBOM JACHCTBUS C JPYrUMHU YJIE€HAMH KOMAaHbI, OIICHUBATH
KaueCTBO CBOETO BKJajJa B OOMIMU MPOIYKT IO KPUTEPHUSAM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHUS.

INPEJMETHBIE PE3YJIBTATDBI

K konmy obOyuenus B 10 kjacce oOyyarolmuics TOJYYHUT CIEAYIOIIUE
IpEeIMETHBIE PEe3yJIbTaThl MO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajga MaTEMaTUYECKOr 0 aHAIIU3a»:

Yuciia v BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH TMOHITHAMHU: PAIMOHAIBHOE YHCIIO, OCCKOHEYHas
nepuoguveckas Japo0b, TPOIEHTHI, HPPAIHOHATBLHOE YHCIO, MHOXECTBA
palMOHATBHBIX U JEUCTBUTEIIbHBIX YUCEN, MOAYJIb AEHCTBUTEIBHOTO YHCIIA;

NPUMEHATh JpoOM W TPOLEHTHl JJIsI PEHICHUs MNPUKIAAHBIX 3aJad U3
PAa3IMYHBIX OTPACIIEN 3HAHUU U PEATIbHOU KU3HU;

MPUMEHATH NPUOINAKEHHBIC BRIUUCIICHHUS, IPABUIIA OKPYTIICHUSI, IPUKUAKY U
OLICHKY pE3yJbTara BbIYUCICHUN;



CBOOOJIHO OMNEpPUPOBaTh TOHATHEM: CTENEHb C IENbIM IOKa3aTeleM,
UCITIOJIB30BaTh MOAXOAIIYI0 (DOPMY 3aMKUCH ACHUCTBUTEIBHBIX YHUCEI JJIs PEIICHUS
NPaKTUYECKUX 3a]1a4 U MPEACTABIICHUS TaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATypaIbHOU
CTEIICHU;

CBOOOJTHO OTIEPUPOBATH MOHATHUEM: CTEIICHDb C PAIMOHAIILHBIM MTOKA3aTeIeM;

CBOOOJTHO OINEPUPOBATH TMOHATUAMH: JIOTapu(PM YHCTa, AECATUYHBIE W
HaTypajbHbIE JJOrapu(Msbl;

CBOOO/IHO OMEPUPOBATh MOHATUSMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHIE€HC
YHUCJIOBOIO apryMEHTA;

ONEPUPOBATH MOHATHUSIMU: APKCHUHYC, aPKKOCUHYC M apKTAHI€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHITUSAMU: TOXIIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHUSI-CIICACTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

NPUMEHATh PA3jIUYHBIE METONBI DEIICHUS pPAIMOHAIBHBIX H JIPOOHO-
pallMOHAIBHBIX YpPAaBHEHUH, NPUMEHATh METOJI HWHTEPBAJIOB ISl PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH TMOHSATHUSAMH: MHOTOUYJIEH OT OJHOW IEPEeMEHHOM,
MHOTOYJIEH C UeIbIMU KO3((PUIMEHTaMu, KOPHU MHOIOYJIEHA, MPUMEHSTh
JIEJICHHE MHOTO4YJIEHa HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera
JUISl pELCHUS 3a/a4;

CBOOOJTHO OMEPHUPOBATH TOHIATHSMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH,
MaTpuila, ONPEACIUTENb MaTpPUlbl 2 X 2 W €ro TeOMETPUYECKUN CMBICII,
WCIIOJIb30BAaTh CBOMCTBA OMNpENENUTENss 2 X 2 1Jig BBIYMCICHHS €ro 3HA4YCHUS,
IPUMEHATh ONPEACIUTENIN JUIsL PELICHHUs] CHUCTEMBl JIMHEHMHBIX YpaBHEHUU,
MOJEIUPOBATh PEATBHBIE CUTYAllMH C ITOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHHU,
MCCIIEIOBaTh MOCTPOCHHBIE MOJIEIM C TOMOIIBIO MAaTpUI] U ONPEACTUTEIICH,
VMHTEPIPETUPOBATH MOTYUYECHHBIN PE3YyJIbTaT;

UCIIONIb30BaTh CBOWCTBA JEHCTBUWM C KOpPHSAMH JUIsl TNpeoOpa3oBaHUS
BBIPAXKCHUM;

BBITIOJIHATH NMPE0OPa30BaHUS YUCIOBBIX BBIPAKEHUM, COEPKAIIUX CTEIECHHU C
palMOHAJIbHBIM [10KA3aTEIEM;

UCII0JIb30BaTh CBOMCTBa norapudmMoB ISt npeoOpa3oBaHus
Jorapu(pMuUYECKuX BhIPAKECHHUI;

CBOOOJIHO OMNEPUPOBATh MOHATUSIMH: HppallMOHAJbHbBIC, TOKa3aTelbHbIE U
Jorapu(pMUUYECKUE YpaBHEHUSI, HAXOJIUTh UX PEIICHUS C TOMOIIbI0 PABHOCUIIBHBIX
IIEPEXO0J0B WA OCYLIECTBIISAS IPOBEPKY KOPHEW;



NPUMEHSATH OCHOBHBIE TPUT'OHOMETpUUECKUE (POPMYIBI A IpeoOpa3oBaHUs
TPUTOHOMETPHUYCCKHUX BBIPAKCHHIM;

CBOOOJTHO ONEPUPOBATH TOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh  HeoOxomumblie  GOpMYJIBl  JUIsl  PEUICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYCCKHUX YPaBHEHUM;

MOJIETUPOBATh pealbHbIE€ CHUTYyallMM Ha S3bIKE aireOpbl, COCTABISTH
BBIDOKEHUSA, YpPaBHEHMsS, HEPABEHCTBA IO YCIOBUIO 3aJlayd, WCCIEA0BAThH
MOCTPOEHHBIE MOJIETN C UCIIOJIb30BAHMEM almnapaTa aireOphl.

DYyHKUUMN U TPAPUKU:

CBOOOJTHO ONEPUPOBATH MOHATHAMU: (PYHKIIUS, CIOCOOBI 3aaHusl (PYHKIINH,
B3aMMHO OOpaTHble (DYHKIMH, KOMMO3UIMUS (QYHKIUN, Tpaduk (QyHKIUH,
BBINIOJIHATH 3JIEMEHTapHbIE TPeoOpa3zoBaHus rpaPUKOB (HYHKIIHIA;

CBOOO/IHO OIEpPHUPOBATh MOHATUSAMU: O0OJACTh OMpPENEICHHUS W MHOXXECTBO
3HaUYCHUN QYHKIMH, HYIH QYHKIUU, TPOMEXYTKU 3HAKOIIOCTOSTHCTBA;

CBOOOJTHO OMEpUPOBATh TMOHATUSAMH: UETHBIE W HEYETHbIE (DYHKIUH,
nepuoauvecKrue (HYHKIMH, MPOMEXKYTKH MOHOTOHHOCTH (DYHKITUH, MAaKCUMYMBI U
MUHUMYMbI (YHKIIMK, HauOoiblllee M HaWMEHbIee 3HaueHWEe (YHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OTEPUPOBATH MOHATHSIMU: CTENEHHAsT (DYHKIHS C HATYypaIbHBIM H
[ENbIM TOKa3aTeNneM, rpa@uK CTENeHHOW (PYHKIMHU C HATYPadbHBIM U LENBIM
nokaszateneM, rpaduk KOpHs N-0i cTerneHu Kak (YHKIUU OOpaTHOW CTENeHH C
HATypaJIbHBIM IMOKA3aTENIEM;

ONEepUpPOBaTh TOHATUSAMU: JMHEHHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(YHKIMH, BEITIOTHATH 3JIEMEHTAPHOE UCCIIEIOBAHUE U TOCTPOCHUE UX TPAPHKOB;

CBOOOIHO OMEpUPOBATh MOHATHSIMH: IMOKa3aTelbHas U JorapupmMudeckas
GbyHKIIMK, WX CBOMCTBA U TrpaduKH, HMCIOIb30BAaTh MX TPAPUKUA [JIs PEIICHHS
YPaBHEHUI;

CBOOO/IHO OMEpUPOBATH TIOHATUSMU: TPUTOHOMETPUYECKAs OKPYXKHOCTD,
oTpezieNieHre TPUTOHOMETPUYECKUX (PYHKIIUN YHCIIOBOTO apryMEHTa;

UCMOIb30BaTh TIpaduku GYHKOUE JJI1  HMCCIENOBAaHUS IPOLIECCOB U
3aBUCHUMOCTEH NpU PEUICHUH 3a7a4 U3 JIPYTHX Y4eOHBIX MPEAMETOB U peasbHON
KHU3HU, BBIpaXKaTh (HOPMyJIaMi 3aBUCUMOCTH MEXIY BETHUNHAMU;

Hayana MaTeMaTH4ecKOro aHaIu3a:

CBOOOIHO ONEpUPOBATh MOHATHUSAMU: apudMeThdeckass U TeoMeTpudecKas
nporpeccusi, 66CKOHEYHO yObIBaIOIasi T€OMETPUUECKasi MPOrpeccusi, TNHEHHBIN U
AKCIIOHECHIIUATIBHBIA POCT, OpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTaBICHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh MPOTPECCHH JJIA PEIICHUs pealbHBbIX 3a]ad MPUKIATHOTO
XapakTepa,



CBOOOJIHO OIEPUPOBATH MOHATHSIMU: MOCIEI0BATENBHOCTbD, CIIOCOOBI 3a1aHHS
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE M OrpaHUYEHHbIE TOCJIEA0BATENLHOCTH,
NOHUMAaTh OCHOBBI 3apOXJCHHS MAaTEMaTHYECKOro aHalu3a KaK aHaiu3a
OECKOHEUYHO MaJIbIX;

CBOOOJIHO OIEpPUPOBATHh TMOHATUSAMH: HENPEpPhIBHbIE (YHKIUU, TOYKU
paspbiBa rpaduka QpyHKIIMH, acCUMOTOTHI rpaduka GyHKIUH;

CBOOOJTHO OIEpUpPOBATh MOHATHEM: (YHKIIMS, HENpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSITH CBOMCTBA HEMPEPHIBHBIX (DYHKIMI JIJIs1 pEIICHUS 3a/1a4;

CBOOOJIHO OINEpPUPOBATH TOHATHUSAMH: TIepBasi W BTOpas MPOU3BOIHBIC
byHKIIMK, KacaTtelbHas K rpaduky GyHKIINY;

BBIYUCIISITh TPOU3BOJIHBIE CYMMBI, MPOU3BEAEHUS, YACTHOIO U KOMIIO3ULIUU
NBYX (DYHKIIMI, 3HaTh MPOU3BOJIHBIC JIEMEHTAPHBIX (DYHKITUH;

UCIIOJIb30BaTh TEOMETPUYECKUN M (PU3UUECKUI CMBICT MPOU3BOAHON ISt
pelIeHus 3a1a4.

MHoxecTBa M JIOTHKA:

CBOOOJTHO  OMEPUPOBATh  TOHATHSIMH: MHOXECTBO, OMNEpalu  Haj
MHOECTBaMHU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapaT AJisi OMUCAHUS PEabHBIX
IIPOIIECCOB U SIBICHUH, TIPU PEIICHUH 3a71a4 U3 APYTUX yU4eOHBIX IPEIMETOB;

CBOOOJHO OIEPUPOBATH IMOHATHUAMH: OIPEACIICHHE, TEOPEMa, YypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOI0 00BEKTA, 10Ka3aTEIbCTBO, PABHOCUIILHBIE
YpaBHEHHS U1 HEPABEHCTBA.

K xoniy ob0yuenuss B 11 kiiacce oOy4yaromIUiCS MOIYYUT CIEAYIOIINE
peAMETHBIE PE3YNbTaThl MO OTJAEIBHBIM TeMaMm pabouel MporpaMmbl y4eOHOTO
Kypca «Anredpa 1 Hayajga MaTeMaTUYECKOr0 aHAIIU3a»:

Yuciia v BBIYUCTICHUSA

CBOOOJTHO OMEpUPOBATH TOHATUSIMH: HATypaJlbHOE H IE€J0€ YHCIIO,
MHOECTBA HATYPaJIbHBIX M IEIbIX YHUCEN, UCIOJH30BaTh MPU3HAKHU JIETUMOCTHU
nensix yucen, HOJ[ u HOK natypanbHbIX uncen s perieHus 3a1ad, TpUMeHSITh
anroput™m EBKina;

CBOOOJTHO OMEPHPOBATH TMOHSATHEM OCTaTKa IO MOMYJIO, 3alHCHIBATH
HATypaJIbHBIC YKCIIA B PA3JIMUYHBIX TO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS;

CBOOOJTHO OMEpUPOBATh MMOHSATUAMH: KOMILJIEKCHOE YHCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABISITh KOMIUIEKCHBIE YHUCIA B alreOpandecKkon u
TPUTOHOMETPUUECKON (popMe, BHITIONHATH apupMETHUECKUE OMEpPaIMu C HUMHU U
U300paXkaTh HA KOOPJMHATHOM MIIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:



CBOOOJHO OMEpHUPOBATh MOHATHSIMHU: HpPAIMOHAIIBHBIE, IMOKa3aTelbHbIE W
Jorapu(MUYECKUe HEPABEHCTBA, HAXOAUTh MX pELIEHUS C  MOMOIIbIO
PAaBHOCWJIBHBIX IIEPEXO0/I0B;

OCYILIECTBISATh OTOOp KOpHEW TMpH pEHIeHUH TPUTOHOMETPUUYECKOTO
YPaBHEHHS;

CBOOO/IHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXoAuMble  (QOpPMYJbl JJi  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YPaBHEHUH U
HEPaBEHCTB, PABHOCHUIIBHBIE CUCTEMbBl U CUCTEMBI-CIEACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEH PallMOHAIBHBIX, UPPALIMOHAJIBHBIX, ITOKA3aTEIbHbIX U
Jorapu(pMUUYECKUX YPAaBHEHUI U HEPABEHCTB;

pemaThb palrOHaIbHEIE, VPPALMOHAIIbHBIE, NIOKa3aTeJbHBIE,
norapu(MUYECKUe U TPUTOHOMETPUYECKHME YPAaBHEHMS U  HEPABEHCTBA,
CoZleprKalle MOAYJIM U IIapaMeTphl;

OPUMEHATH TpaduuecKrue METO/bI /ISl PelIeHUs] YpaBHEHU U HEPaBEHCTB, a
TaKKe 3a71a4 C IapaMeTpamus;

MOJENUPOBaTh pEalbHbl€ CHUTYalldd Ha S3bIKE€ aireOpbl, COCTABJIATH
BBIPQ)XCHUS, YPABHEHMs, HEPABEHCTBA M KX CHUCTEMBI II0 YCJIOBHIO 3aJayH,
UCCIIEIOBAaTh IIOCTPOEHHBIE MOJEIM C HCIOIb30BAHUEM almapaTta aireopsl,
VMHTEPIIPETUPOBATH MOTYUYECHHBIA PE3YyJIbTaT.

DYyHKIUN U TPAPUKHU:

CTpOUTHh TpaduKH KOMIO3UIMH (YHKIUH C TIOMOILIBIO 3JIEMEHTApHOIO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIIMH IBYX (DYHKLINA;

CTPOUTh T'€OMETpUYECKHE O00pa3bl ypaBHEHMH W  HEPaBEHCTB HA
KOOPJIMHATHOM TIOCKOCTH;

CBOOOIHO  OMNEpPUpPOBaTh TMOHATUSAMHU: TpadUKH  TPUTOHOMETPUUECKHUX
dyHKuMI;

OPUMEHATh (YHKIMM JJI1 MOJEJIHMPOBAHMUA M HCCIEJOBaHUS pPEATbHBIX
IIPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHajmu3a:

UCIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEAOBAHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAWTh HauOoJIbLIEe U HAUMEHbIIEe 3HAUYCHUS (PYHKIIMM HENpephIBHON Ha
OTpE3KE;

UCITOJIB30BAaTh MPOW3BOAHYIO JUISI HAXOXKAECHUS HAWIY4IlEro pEUICHHs B
IPUKIAJHBIX, B TOM 4YHUCJIE€ COLUAIbHO-D)KOHOMHUYECKUX, 3ajadax, I
OIpeNeNICHUs] CKOPOCTH W YCKOpPEHHUs Ipolecca, 3aJaHHOro (Gopmysnod win
rpaguKom;



CBOOOJHO  OMNEpUpPOBaTh MOHATHSAMHU: TMEpBOOOpa3Has, ONpeneaEHHBIHI
UHTErpaj, HAaXOAWTh MEPBOOOpA3HbIE AIIEMEHTAPHBIX (DYHKIHMI M BBIYUCIATH
uHTerpan no hopmyne Hetotona-Jlebnua;

HAXOAMTH IUIOIIA/IU TUIOCKUX PUTyp U 00BEMBI TN ¢ TOMOIIbIO HHTErPaia;

UMETh IIPEACTABICHUE O MATEMAaTHYECKOM MOJECIMPOBAHWMA Ha IPUMEPE
cocTaBiieHUs U PepeHIInabHBIX YPaBHEHU;

pelmiaTe NpPUKIAAHBIE 3a7a4d, B TOM YHUCJIE COLMAIBHO-DKOHOMUYECKOrO U
¢u3nyeckoro xapakrepa, CpeACTBAMH MaTEMaTHIECKOT0 aHAIM3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4yecTBo yacoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie) BocnurareabHbie
Kontpoabnbie | IlpakTnueckue
n/n NporpamMMmbl Bcero o0pa3oBaTe/ibHbIE | 33/1a4H
padoThbI padoThbI
pecypchbl
PazButue
CIIOCOOHOCTH K
HEMPEPHIBHOMY
caM000pa30BaHMIO,
OBJIQJICHUIO
KJIFOUE€BBIMU
KOMIIETEHTHOCTSIMH,
COCTaBIISIOLIUMU
. OCHOB CHUS -
MHOKEeCTBO JeHCTBUTENBHBIX y M
CaMOCTOSITEIbBHOMY
qricesl. MHOTO4JICHBI.
npUOOPETEHUIO U
PannonaneHbIe ypaBHEHUS U 24 1

HepaBeHCTBa. CUCTEMBI JIMHEUHBIX
YpaBHEHUN

MHTETPaLUU 3HAHUH,
KOMMYHUKAIHU 1
COTPYIHUYECTBY,

s PeKTHBHOMY
PEIICHHIO
(pa3pereHuo)
mpo0JeM,
OCO3HAaHHOMY
MCTIOJIb30BAHUIO
MH(POPMALIMOHHBIX U
KOMMYHHKAIIHOHHBIX




TEXHOJIOTHH,
caMOOpraHu3anuy U
CaMOpETYIISIINY;
obOecricueHue
aKaJeMHUUYECKOI
MOOUIIEHOCTH H
(W11) BOBMOYKHOCTH
MOJI/ICP’KUBATH
n30paHHOe
HampaBlieHUE
oOpa3oBaHwusl.

@Oynkiyuu u rpaduku. CreneHHas
(GyHKLUS C LIEIbIM IT0Ka3aTeIeM

12

PazButue
CIIOCOOHOCTH K
HEMPEPHIBHOMY
caM000pa30BaHHUIO,
OBJIQJICHUIO
KITFOUEBBIMH
KOMITETEHTHOCTSIMH,
COCTaBIISIOIIUMU
OCHOBY YMEHHUS -
CaMOCTOSITEIbBHOMY
MPUOOPETEHUIO U
WHTETPALIMU 3HAHUU,
KOMMYHHKAIIH U
COTPYJIHHUYECTBY,

3 pexTuBHOMY
pEIIeHUI0
(pa3pelenuio)
npobiuem,
OCO3HAaHHOMY




WCIIOJIb30BaHHIO
WH()OPMAIIMOHHBIX U
KOMM YHHUKAIIHOHHBIX
TEXHOJIOTHH,
caMOOpraHu3aluu U
CaMOPETYJIAINH;
obecrieueHne
aKaJIeMUYECKON
MOOMJIBHOCTH U
(W1M) BO3MOYKHOCTH
MOICP)KUBATH
n30paHHOE
HaIpaBIICHUE
o0Opa3oBaHwUs.

Apudmernueckuit KopeHb N-oif
creneny. MppanuoHanbHble
YpaBHEHUS

15

PazButue
CIIOCOOHOCTH K
HEMIPEPHIBHOMY
caM000pa30BaHMUIO,
OBIIJICHUIO
KITFOUEBBIMH
KOMIIETEHTHOCTSIMH,
COCTaBIISFOIIUMHU
OCHOBY YMEHHUS -
CaMOCTOSITEILHOMY
MPUOOPETEHUIO U
WHTETpALlMU 3HAHUU,
KOMMYHHKAITH 1
COTPYJIHUYECTBY,
3hPeKTUBHOMY
PELICHUIO




(pa3pertieHuro)
po0ieM,
OCO3HAaHHOMY
HCTIOJIb30BaHUIO
MH(GOPMALIMOHHBIX U
KOMM YHHKAI[HOHHBIX
TEXHOJIOTHH,
caMOOpraHu3aluy U
CaMOpETYIISLNY;
obecrieyeHne
aKaJIeMUYECKOMI
MOOWJIBHOCTHU U
(M11) BOBMOXKHOCTH
MOI/ICPIKUBATh
n30paHHOE
HaIpaBliCHUE
oOpa3oBaHwusl.

[ToxazarenbHast QyHKLIUS.
Iloka3aTenbHbIEC ypaBHEHUS

10

PazButune
CIIOCOOHOCTH K
HETPEPHIBHOMY
caM000pa30BaHMIO,
OBIIAJICHUIO
KITFOUEBBIMH
KOMITIETEHTHOCTSIMH,
COCTaBJISTFOIIIUMHU
OCHOBY YMEHHS -
CaMOCTOSITEIILHOMY
MPUOOPETEHUIO U
WHTETpaIU 3HAHUH,
KOMMYHUKAIH U




COTPYJIHUYECTBY,

3¢ heKTUBHOMY
PEIICHUIO
(pa3pelenuio)
npobiuem,
OCO3HAaHHOMY
HCIIOJIb30BaHUIO
MH(POPMAIIMOHHBIX
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHH,
caMOOpraHu3alvu U
CaMOpETYIISAIINY;
obecrieueHne
aKaJEMHYECKON
MOOUIIFHOCTH U
(W1M) BOBMOYKHOCTH
TTOJI/ICP’KUBATh
n30paHHOE
HaTpaBlIeHUE
oOpa3zoBaHwUsl.

Jlorapudmudeckas GyHkims.
Jlorapudmudeckue ypaBHEeHUS

18

PaszButne
CIIOCOOHOCTH K
HENPEPBIBHOMY
camMo00pa30BaHuIo,
OBJIAJCHUIO
KJIFOYEBBIMH
KOMIICTEHTHOCTAMMU,
COCTaBJIAOIIIUMHU
OCHOBY YMEHHUS -
CaMOCTOSITEIEHOMY




MPUOOPETEHUIO U
WHTETpALNU 3HAHUU,
KOMMYHHKAIIH 1
COTPYJIHUYECTBY,

b PeKTUBHOMY
PELICHUIO
(pa3petieHuro)
pobiem,
OCO3HAaHHOMY
HCIOJIb30BaHUIO
MH(GOPMALIMOHHBIX U
KOMM YHHUKAITHOHHBIX
TEXHOJIOTHH,
caMOOpraHu3aluu U
caMOperyIsluu;
o0ecrieyeHue
aKaJeMHYECKON
MOOHIILHOCTH U
(W1M) BO3MOXKHOCTH
MO/I/IEP’KUBATh
n30paHHOE
HaIpaBJICHUE
o0Opa3oBaHwUs.

TpuroHoMeTpuiecKkre BhIPAKEHHS
U ypaBHEHUS

22

PaszButue
CIIOCOOHOCTH K
HETIPEPHIBHOMY
caM000pa30BaHHIO,
OBJIAJCHUIO
KJTFOYEBBIMHU
KOMIIETEHTHOCTSIMU,




COCTaBIISIOLIUMU
OCHOBY YMCHHUS -
CaMOCTOSITEIILHOMY
pUOOPETEHUIO U
WHTETpaIUH 3HAHUH,
KOMMYHHKAIUH U
COTPYIHUYCCTBY,

s deKTHBHOMY
PEIICHHIO
(pa3pereHuo)
mpo0JeM,
OCO3HAHHOMY
MCTIOJIb30BAHUIO
MH(POPMALIMOHHBIX U
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHH,
caMOOpraHu3anuu U
CaMOpETYIISIINY;
obecrieueHue
aKaJIeMUYECKOMI
MOOUIIBHOCTHU U
(W11) BOBMOYKHOCTH
MOJI/ICPIKUBATh
n30paHHOe
HampaBlieHUE
oOpa3oBaHwusl.

IlocnenoBaTenbLHOCTH U
MIPOrpeECCUN

10

Paszsutne
CIIOCOOHOCTH K
HEMPEPHIBHOMY
caM000OPa30BaHHUIO,




OBJIJICHUIO
KITFOYEBBIMH
KOMITETEHTHOCTSIMH,
COCTaBIISIOIIUMHU
OCHOBY YMEHHUS -
CaMOCTOSITEIbHOMY
MPUOOPETEHUIO U
WHTETPALIMU 3HAHUU,
KOMMYHHKAIIH U
COTPYJIHUYECTBY,

3¢ pexTuBHOMY
PEIICHHIO
(pa3pelenuro)
npobiem,
OCO3HAaHHOMY
UCIOJIb30BAaHUIO
WH()OPMAIIMOHHBIX U
KOMM YHHUKAIIHOHHBIX
TEXHOJIOTHH,
caMOOpraHu3alvu U
caMoperyJsLuu;
obecrieueHne
aKaJeMHUYECKON
MOOUIIBHOCTH U
(V1) BO3MOYKHOCTH
MOJI/IEP>KUBATh
n30paHHOE
HaIpaBIICHUE
o0Opa3oBaHHUsI.

HenpepriBHble GyHKITHH.

20

PazButue




[IpousBoanas

CIOCOOHOCTH K
HEMPEPHIBHOMY
caM000pa30BaHMUIO,
OBIIAJICHUIO
KITFOUEBBIMH
KOMIIETEHTHOCTSIMH,
COCTaBIISIOIIAMHU
OCHOBY YMCHHUS -
CaMOCTOSITEILHOMY
pUOOPETEHUIO U
WHTETPAllUU 3HAHHH,
KOMMYHHKAITH 1
COTPYJIHUYECTBY,
3hPeKTUBHOMY
PEIICHHIO
(pa3perieHuro)
npo0ieM,
OCO3HAaHHOMY
UCTIOJIb30BaHUIO
WH(POPMAIIMOHHBIX
KOMMYHHKAIIHOHHBIX
TEXHOJIOTHH,
caMOOpraHu3aluu U
caMOperyJIsLnu;
obecrieueHue
aKaJIeMUYECKOHI
MOOWJIBHOCTHU U
(M11) BOBMOXKHOCTH
MO/I/IEPKUBATh
n30paHHOE




HarpaBJICHUE
oOpa3oBaHwusl.

[ToBTOpenwue, o600mEeH e,
cucTeMaTu3alus 3HaHu!

PazButue
CIOCOOHOCTH K
HEMPEPHIBHOMY
caM000pa30BaHMIO,
OBJIAJICHHIO
KIJTFOUCBBIMH
KOMITIETCHTHOCTSIMH,
COCTaBIISIIOIIIUMH
OCHOBY YMEHHUS -
CaMOCTOSITEIIEHOMY
MPHOOPETEHUIO U
WHTETpaIu 3HAHUH,
KOMMYHHKAIHH U
COTPYJIHUYCCTBY,
spPeKTHBHOMY
PEIICHUIO
(pa3pernieHuro)
mpo0JieM,
OCO3HAaHHOMY
HCITOJIb30BaHHIO
WH(POPMALIMOHHBIX U
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHH,
CaMOOpTraHU3AINH U
CaMOpETYIISIINY;
obecricueHue
aKaJIeMUYECKON
MOOUIILHOCTH H




(W1M) BOBMOYKHOCTH
MOJIICPKUBATH
n30paHHOE
HarpaBJIeHUE
o0Opa3oBaHMUsI.

OBIIEE KOJIMYECTBO YACOB I10
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11 KJIACC

KoauuecTBo yacoB JIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3/iesioB U TeM (undposbie)
Konrpoabusie | IlpakTnyeckue
n/n MPOrpaMMbl Bceero o0pa3oBaTesibHbIE
padoTbI padoThI
pecypchl

Pa3zButne ciocobnoctn
K HEIIPEPHIBHOMY
caM000pa30BaHMUIO,
OBIIJICHUIO
KITFOYEBBIMH
KOMIIETEHTHOCTSIMH,
COCTaBIISFOIIUMU
OCHOBY YMEHHUS -
CaMOCTOSITEILHOMY
MPUOOPETEHUIO U
. WHTETpALNU 3HAHUH,
HccnenoBanue QpyHKINN ¢ TOMOIIBIO
. 22 1 KOMMYHUKAIUU U
MIPOU3BOTHOM
COTPYJIHUYECTBY,
3pPeKTUBHOMY
PELICHUIO
(pa3petieHuro)
npobiem,
OCO3HAHHOMY
HCIOJIb30BaHUIO
MH(GOPMALIMOHHBIX U
KOMM YHHUKAITHOHHBIX
TEXHOJIOTHH,

CaMOOpraHu3aIuK U




caMoperyJsluu;
oOecrieyeHue
aKaJIeMUYECKOU
MOOMIIBHOCTH U (WJIH)
BO3MOKHOCTH
MOJJIEP>KUBATH
n30paHHOE
HaTpaBJICHUE
o0Opa3oBaHwUsI.

PasButue ciocoOHOCTH
K HETIPEPHIBHOMY
caM000pa30BaHHUIO,
OBJIa/ICHUIO
KITFOUEBBIMH
KOMIICTEHTHOCTSIMH,
COCTABJISTFOIITIMH
OCHOBY YMEHHS -
CaMOCTOSITEIEHOMY
pUOOPETEHUIO U
[TepBooOpasHas u HHTETpaT 12 1 WHTETpaIiy 3HaHUH,
KOMMYHHKAIH U
COTPYIHUYECTBY,
3pPeKTUBHOMY
PEILICHHIO
(pa3petieHuro)
po0JeM,
OCO3HAaHHOMY
UCTIOJIb30BAHUIO
MH(GOPMALIMOHHBIX U
KOMMYHHKAIIHOHHBIX




TEXHOJIOTHH,
caMOOpraHu3anuu U
CaMOpETYIISIINY;
obecrieyeHue
aKaJeMHUYECKON
MOOMIBHOCTH U (WJTH)
BO3MOYKHOCTH
MOJI/ICP’)KUBATH
n30paHHOe
HampaBlieHUE
oOpa3oBaHwusl.

I'paduku TpUroHOMETPHUUECKUX (DYHKIIHUH.
Tpuronomerpuyeckre HepaBEeHCTBA

14

Pa3Butne criocobHoCTH
K HEMIPEPHIBHOMY
camMo00pa30BaHUIo,
OBIIAJICHUIO
KITFOYEBBIMH
KOMITETCHTHOCTSIMH,
COCTaBIISIOIIUMHU
OCHOBY YMEHHUS -
CaMOCTOSITEIbHOMY
MPUOOPETEHUIO U
WHTETPALINU 3HAHUU,
KOMMYHHKAIIH U
COTPYJIHUYECTBY,

3¢ pexTuBHOMY
PELICHUIO
(pa3pertienuro)
npobiuem,
OCO3HAaHHOMY
UCIOJIb30BaHUIO




WH(POPMAIIMOHHBIX
KOMMYHHKAITHOHHBIX
TEXHOJIOTHH,
caMOOpraHu3aluu U
CaMOpeTyIISLINY;
oOecrieyeHue
aKaJeMHYECKON
MOOUIIBHOCTHU U (WJIH)
BO3MOYXHOCTH
MO/IIEPKUBATH
n30paHHOE
HaIpaBJICHUE
oOpa3oBaHwUsI.

WppanmonanpHbie, OKa3aTeIbHbIE U
norapupmMuUecKie HepaBeHCTBA

24

Pa3Butne ciocoOHOCTH
K HEMIPEephIBHOMY
caM000pa3oBaHMIO,
OBJIAJICHUIO
KITFOUEBBIMH
KOMIIETEHTHOCTSIMH,
COCTaBIISIOIUMU
OCHOBY YMEHHUS -
CaMOCTOSITEIILHOMY
MPUOOPETEHUIO U
MHTETPALMU 3HAHUU,
KOMMYHHUKAIIUH U
COTPYJHUYECTBY,

3¢ heKTUBHOMY
PEIICHHIO
(pa3pernieHuro)
po0JeM,




OCO3HAaHHOMY
HCTIOJTb30BaHUIO
WH(GOPMAIIMOHHBIX U
KOMM YHHUKAITHOHHBIX
TEXHOJIOTHUH,
caMOOpraHu3aluu U
CaMOpETYIISAIINY;
obecrieueHne
aKaJeMHYECKON
MOOUIBFHOCTH U (WJTH)
BO3MOYKHOCTH
TOJI/ICPIKUBATH
n30paHHOE
HaIpaBlICHUE
o0Opa3oBaHMUsI.

KowMmruiekcusle ynciia

10

Pa3zButne ciocobnoctn
K HEMIPEPHIBHOMY
caM000pa30BaHMUIO,
OBIIJICHUIO
KITFOUEBBIMH
KOMIIETEHTHOCTSIMH,
COCTaBIISIOIUMHU
OCHOBY YMEHHUS -
CaMOCTOSITEILHOMY
MPUOOPETEHUIO U
WHTETpALlMU 3HAHUU,
KOMMYHHKAITH 1
COTPYJIHUYECTBY,
3pPeKTUBHOMY
PELICHUIO




(pa3pertieHuro)
po0ieM,
OCO3HAaHHOMY
HCTOJIb30BaHUIO
WH(GOPMALIMOHHBIX U
KOMM YHHUKAI[HOHHBIX
TEXHOJIOTHH,
caMOOpraHu3aluy U
CaMOpeTYIISLNY;
obecrieueHue
aKaJIeMUYECKOMI
MOOUIIBHOCTH U (WJIH)
BO3MOYXHOCTH
MOJI/ICPIKUBATH
n30paHHOE
HaIpaBliCHUE
oOpa3oBaHwusl.

HarypanbHble u niensle yucia

10

Pa3BuTue crmocoOHOCTH
K HEMPEPHIBHOMY
caM000pa30BaHMIO,
OBIIQJICHUIO
KJIIOYEBBIMHU
KOMIIETEHTHOCTSIMH,
COCTABJISIOIIUMH
OCHOBY YMEHHUS -
CaMOCTOSTEIIbHOMY
MPUOOPETEHUIO U
MHTETPALIMU 3HAHUU,
KOMMYHUKAIUU U
COTPYAHHUYECTBY,




3¢ pexTuBHOMY
PEIICHHIO
(pa3pelenuro)
npobiuem,
OCO3HAaHHOMY
WCTIOJIb30BaHUIO
MH()OPMAIIMOHHBIX U
KOMM YHHUKAITHOHHBIX
TEXHOJIOTHUH,
caMOOpraHu3aluu U
CaMOpETyJISLNY;
oOecrieyeHue
aKaJeMHYECKON
MOOUITEHOCTH U (WJIH)
BO3MOYKHOCTH
MOJIICPKUBATh
n30paHHOE
HaIpaBIICHUE
o0Opa3oBaHHUsI.

CucreMsbl paliMOHaIbHBIX, HPPALIOHAIBHBIX
MOKAa3aTeIbHBIX U JOTaPUPMUUECKIX
ypaBHEHUH

12

Pa3Butne ciocoOHOCTH
K HETIPEPBIBHOMY
caM000pa30BaHMUIO,
OBJIa/ICHUIO
KITIOYEBBIMU
KOMITETEHTHOCTSIMH,
COCTaBJISIFOIIMU
OCHOBY YMEHHS -
CaMOCTOSITEIEHOMY
pUOOPETEHUIO U
MHTETpalyy 3HaHUH,




KOMMYHHUKAIUH U
COTPYJIHUYCCTBY,

3 PeKTHBHOMY
PEIICHHIO
(pa3pereHuo)
npo0eM,
OCO3HAaHHOMY
HCII0JIb30BaHUIO
MH(POPMALIMOHHBIX U
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHH,
caMOOpraHu3aluy U
CaMOpETYIISIINY;
obecrieueHue
aKaJeMHUYeCKOUN
MOOWJIBHOCTHU U (WITH)
BO3MOYKHOCTH
MOI/ICPIKUBATh
n30paHHOe
HaIpaBlieHUE
oOpa3oBaHwUsI.

3ajayu ¢ nmapaMmeTpamu

16

PasBurue cmocodnocTH
K HEIIPEPBIBHOMY
camMo00pa30BaHuIo,
OBJIAJCHUIO
KJIFOYEBBIMH
KOMIICTEHTHOCTAMU,
COCTaBJIAOIIIUMHU
OCHOBY YMEHHSI -
CaMOCTOSITEIEHOMY




MPUOOPETEHUIO U
WHTETpALNU 3HAHUH,
KOMMYHHKAIIH 1
COTPYIHUYECTBY,

b PeKTUBHOMY
PELICHUIO
(pa3petieHuro)
pobiem,
OCO3HAaHHOMY
HCIOJIb30BaHUIO
MH(GOPMALIMOHHBIX U
KOMM YHHUKAITHOHHBIX
TEXHOJIOTHH,
caMOOpraHu3aluu U
caMOperyIsluu;
o0ecrieyeHue
aKaJIeMHYECKOU
MOOMJIBHOCTH U (WUJIN)
BO3MOYXHOCTH
MO/I/IEP’KUBATh
n30paHHOE
HaTpaBJICHUE
o0Opa3oBaHwUs.

[ToBTOpenue, 06001IeHNE, CCTeMAaTH3alIUs
3HAHUM

16

Pa3Butne ciocoOHOCTH
K HETIPEPHIBHOMY
caM000pa30BaHMIO,
OBJIAJICHUIO
KIIFOYE€BBIMU
KOMIICTEHTHOCTSIMH,
COCTaBJISTFOIIUMHU




OCHOBY YMEHHUS -
CaMOCTOSITEIIEHOMY
pUOOPETEHUIO U
WHTETPALIMU 3HAHUU,
KOMMYHHKAIH U
COTPYJIHUYECTBY,

3¢ heKTUBHOMY
PEIICHHIO
(pa3peuieHuo)
npobiuem,
OCO3HAaHHOMY
WCTIOTB30BaHUIO
MH(POPMALMOHHBIX U
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHH,
caMOOpraHu3alvu U
CaMOPETYIISINY;
obecrieueHue
aKaJeMHUYECKON
MOOMJIBHOCTHU U (WITH)
BO3MOYKHOCTH
MOJIICPKUBATH
n30paHHOe
HaIpaBlIeHUE
o0Opa3oBaHHUsI.
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HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosunyecTBo yacoB JIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoxa Bcero Konrporbubie | Mpakrueckue II/I[3y‘leHHH :)Iﬁ[c)l;l;onaTeanme
padoThbI padoTsbI pecypenI
1 MHoxecTBO, onepaiuu HajJ MHOKECTBAMH 1
M UX CBOMCTBaA
2 Juarpammel Ditepa-BeHnHa 1
3 [IpumeneHnne TeopeTUKO-MHOKECTBEHHOTO 1
anmnapara JJisi pelieHus 3a1a4y
Parmonanpubie unciaa. OOBIKHOBEHHBIC U
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OECKOHEYHBIE IEPUONUECKUE TPOOH
Panmonanrpueie uricia. OOBIKHOBEHHBIE U
5 JECATHYHBIE TPOOH, IPOLICHTHI, 1
OCCKOHEYHBIE ITEPUOTHUSCKUE TPOOH
5 [Ipumenenue apobei 1 MPOLEHTOB JJIs 1
pelieHus MPUKIAIHBIX 3a/1a4
7 [Tpumenenue Apobei v MPOIEHTOB IS 1
pelIeHUs TPUKIAJAHBIX 3a71a4
3 HencTBuTenbHble yncia. PanroHaasHbIe U 1
HppAIMOHAJIbHBIE YHCIIa
9 Apudmernueckue onepanuu ¢ 1
JIECTBUTEIIFHBIMH YHCIaMU
10 Moayib 1eCTBUTEIBHOTO YUCTIA U €0 1
CBOMCTBA




11

[TpuGnmxEHHbIE BHIYUCICHUS, IPAaBUIa
OKpYIJICHHUA, IPUKHUIKA U OLICHKA
pe3yibTaTa BBIYMCIEHUN

12

OCHOBHBIE METOIbI PEIICHUS IENBIX U
JIpOOHO-pallMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB

13

OCHOBHBIE METO/IbI PEILICHUS LENbIX U
JIpOoOHO-pAlIMOHATIBLHBIX YPAaBHEHUHN U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PEIICHHS LEITIBIX U
JIpOOHO-pallMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB

15

MHOrouyeHsl OT OTHOW NEPEMEHHOM.
JleneHne MHOro4JIeHa Ha MHOT'OUJIEH C
octaTtkoM. Teopema beszy

16

MHoro4seHb! ¢ HeIbIMA KO3 (QUITEHTAMH.
Teopema Buera

17

Pemienue cuctemM TMHEHHBIX YpaBHEHUM

18

Pemenne cucrem nMMHENHBIX ypaBHEHUN

19

Martpuna cCucTeMbl JINHEWHBIX YPABHEHUN.
Onpenenurenb MaTpuLpl 2X2, €ro
reOMETPUUYECKUI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAUCHUS

20

Onpenenurtenb MaTpUIlbl 2X2, €ro
reOMETPUYECKUI CMBICIT U CBOWCTBA;
BBIYHMCIICHHE €T0 3HAYEHUS

21

IIpuMmeHeHne onpenenTens Uil peuIeHUs
CUCTEMBI JINHEWHBIX YPaBHEHUN




22

Pemenue npukinaaHbIxX 3a1a4 ¢ MIOMOIIBIO
CHUCTEMBI JINHEWHBIX YPaBHEHUN

23

Pemenne npukiiagHeIxX 3a1a4 ¢ IOMOIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

24

KontpoinbHas padora: "ParnronanbHbie
ypaBHEHHUA U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX ypaBHEHUN"

25

OyHKIMA, CIOCOObI 3a1aHUs (PYHKIIMH.
B3anmHuo oOpatnbie ¢pyHkunu. Komnosumus

byHKIMHA

26

I'padux pynkunu. SnemeHTapHbIE
npeodpazoBanus rpapukoB GyHKIUI

27

OO0nacTp onpeneneHus: 1 MHOKECTBO
3HaueHu GyHkiuu. Hynu hyHkimm.
[TpoMexyTKH 3HAK TIOCTOSTHCTBA

28

UYétHble u HeYETHBIC (PYHKIIUU.
[Mepuoanueckue pynkiuu. [pomexyTku
MOHOTOHHOCTH (pYHKIIHH

29

MaxkcuMyMbl © MUHUMYMBI () yHKIIHAH.
HawunOonbiiee 1 HauMeHblllee 3HAYCHHUE
(GYHKINU Ha TPOMEXYTKE

30

Jluneiinas, kBaapaTUYHas U JPOOHO-
nuHeHHas PyHKITUN

31

DIeMEeHTapHOE MCCIIeIOBAaHUE U
MOCTpOeHHE TPaUKOB ITUX PYHKIIUH

32

DJIeMEeHTapHOE UCCIICIOBAaHHE U
nmocTpoeHue rpaukoB TUX GYHKITUN

33

CreneHs ¢ ICIBIM ITOKa3aTeaeM. burom




Hrrotona

CreneHb ¢ 1eJIBIM IToKa3aTeieM. bunom

34 HeroToHa
CrenenHast GyHKIHSI ¢ HATYPATbHBIM U

35 nesM nokasareneM. E€ cBoiicTBa u
rpadux

36 KonTponbHas padora: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpapux”

37 ApubMeTHnuecKrii KOpeHb HATYpaTbHOU
CTEIIEHU U €ro CBOMCTBA

38 ApupmeTHuecKuil KOpeHb HATYpPaTbHOM
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUH,
COJIepKalIiX CTENEHHU U KOPHU

40 [IpeoOpa3oBaHys YUCIOBBIX BBIPAXKEHUH,
COJIepKalINX CTETIEHU U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUH,
CoJleprKaliX CTENEHU U KOPHU
WppanmonansHble ypaBHeHUs1. OCHOBHBIE

42 METObI PEIICHUS] UPPALIMOHATBHBIX
YPaBHEHUI
Uppanuonansusie ypaBHeHUsA. OCHOBHBIE

43 METO/IbI PEIICHUS UPPALMOHATBHBIX
YpaBHEHUU
Wppauronansubie ypaBHeHMs. OCHOBHBIE

44 METO/Ibl pEIICHHS UPPALIMOHAIBHBIX
ypaBHEHUH

45 PaBHOCHIIbHBIE TIEPEXOIBI B PELICHUHT




UppalMOHANILHBIX YPaBHEHHM

PaBHOCWIIBHBIE IEPEXO/BI B PELICHUU

40 UpPPpaLMOHAIIBHBIX YPABHEHUN

47 PaBHOCHMIIBHBIE TEPEXOBI B PELLIEHUU
UPPaLMOHAIIBHBIX YPABHEHUN

48 PaBHOCUIIBHBIE TEPEXOIbI B PELLICHUU
UpPPaLMOHAIIBHBIX YPABHEHUN
CaoiicTBa 1 rpaduk KOpHS N-0ii CTeNeHU

49 KakK (QYHKIIMH OOPAaTHOW CTEIICHH C
HaTypaJIbHBIM I10Ka3aTeJIEM
CoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU

50 KaK (pyHKIIMKM OOpaTHOW CTETIEHH C
HaTypaJIbHBIM I10Ka3aTeJIEM
Kontposnbnas padota: "CBoiicTBa u rpadux

o1 KOpHs N-o¥ creneHu. MppannoHanpHble
ypaBHeHus"

52 CreneHsp ¢ pallMOHAIBHBIM [TOKA3aTeIeM U
€€ CBOMCTBA

53 CreneHb ¢ pallMOHAJILHBIM [TOKA3aTeIeM U
€€ CBOMCTBA

54 CreneHsp ¢ pallMOHAIBLHBIM [T0OKA3aTEIEM U
e€ CBOMCTBA

55 [loxazarenbHast pyHKIMSA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN A7
pEIIeHNs ypaBHEHUI

57 Hcnonws3zoBanue rpaduka GyHKIuM As

peleHus: ypaBHEHUI




Iloka3aTennHBIE YpaBHCHHA. OCHOBHEBIE

58 METOJIBI PEIICHHUS TIOKa3aTeIbHBIX 1
YpaBHEHUI
Iloka3zarenbHble ypaBHEeHUs. OCHOBHBIE

59 METO/IbI pEIICHUS MTOKa3aTeIbHBIX 1
ypaBHEHUH
[TokazaTtenbHbie ypaBHeHUs1. OCHOBHBIC

60 METO/IbI PEIICHNUs TTOKa3aTeIbHbIX 1
YpaBHEHUI

61 Kontponbnas padota: "[lokazaTenpHas 1
¢ynknus. [lokasarenpHble ypaBHEeHUS"

62 Jlorapudm uyucna. CoiicTBa jgorapudpma 1

63 Jlorapudm uncna. CoiicTBa norapudpma 1

64 Jlorapudm uucna. CBoiicTBa jorapupma 1

65 JlecsTUUHBIE U HATYpaJIbHBIE JTOTapUPMBI 1

66 JlecaTU4HbIE U HaTypaJibHbIE JIOTapH(PMbI 1

67 IIpeoOpa3oBaHue BBIPAKEHUH, COAECPIKALIUX 1
sorapudmer

68 [IpeoOpa3oBanue BEIpAXKEHUH, COACPIKAIIAX 1
sorapupMsl

69 IIpeoOpa3oBaHue BeIpAKEHUH, COAECPIKALIMX 1
Jorapugpmsl

70 Jlorapudmuueckas QyHKIHs, €€ CBOHCTBA U 1
rpadux

71 Jlorapugpmuueckas QyHKIMs, €€ CBONCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIUN 1715 1

peleHus: ypaBHEHUI




Hcnonws3zoBanue rpaduka GyHKIUU ass

3 peneHus: ypaBHEHUI
Jlorapudmuueckue ypaBHeHUs. OCHOBHBIC

74 METO/Ibl PeIICHUs JIOTapu(PMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBueHnus. OCHOBHbBIC

75 METObI PEICHUS JIOTapU(PMUIECKUX
YpaBHEHUI
Jlorapudpmuueckue ypaBHeHus1. OCHOBHbBIE

76 METO/IbI PEIICHUS JIOrapUPMUISCKUX
YpaBHEHUH

77 PaBHOCWMIIBHBIE TEPEXOBI B PELLIEHUU
norapu(pMUUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIE IEPEXO/IbI B PEILICHUU
Jorapu(pMUIECKUX ypaBHEHUN

79 Konrtponsnas padora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmuueckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT'€HC ¥ KOTAaHT€HC
YHCJIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YKCJIOBOI'O apryMeHTa

82 ApKcHHYC, apKKOCUHYC M apKTaHI'€HC
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHT€HC
YKCJIOBOIO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

84 OIpeJIeIEHuEe TPUTOHOMETPHUECKUX

(GyHKIWH 9UCIIOBOTO apryMeHTa




TpuronomeTrpuyeckas OKpy>KHOCTb,

85 OTIpe/ielIeHUEe TPUTOHOMETPUICCKIX 1
(GyHKINI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1

90 [Ipeobpa3zoBaHue TPUTOHOMETPUIECKUX 1
BBIPAYKEHUI

o1 [Ipeobpa3oBanue TPUTOHOMETPUUECKUX 1
BBIPAKCHUIN

92 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPAKCHUI

93 [Ipeobpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKCHUI

94 Pemennie TpuroHoMeTpHUUECKUX ypaBHEHUI 1

95 Pemrenne TpuroHoMeTpUYECKNX YpaBHEHUN 1

96 Pemrenne TpuroHOMeTpHUECKUX ypaBHEHUN 1

97 PemreHne TpUroHOMETPUYECKUX YPABHEHUN 1

98 Pemenne TpuroHoMeTpUUeCKUX ypaBHEHUI 1

99 Pemenne TpuroHOMeTpHUECKUX ypaBHEHUN 1

100 Perienne TpUroHOMETPHUUECKUX YPaBHEHUN 1
KonrtponbHas pabora:

101 "TpUTrOHOMETPHUYCCKUE BBIPAKESHUS U 1
TPUTOHOMETPUYECKHE ypaBHEHUA"

102 [TocnenoBaTeabHOCTH, CIIOCOOBI 33JaHUS 1

nocieaoBaTenbHocTer. MeTon




MaTeMaTUUeCKOH HHAYKOHUH

MOHOTOHHBIE B OrpaHNYCHHBIC

103 nocneaoBarensHoCcTU. Mctopus ananmsa
0ECKOHEUHO MaJIbIX

104 ApudmMernueckas Iporpeccus

105 I'eomeTprueckas mporpeccust

106 beckoHeuHo yObIBarolasi reoMeTpudeckas
nporpeccus

107 CyMMa OeCKOHEUYHO yOBIBaroIe
r€OMETPUUYECKON NPOTrpECCUn

108 JIMHENHBIN U 3KCTIOHEHIMAIbHBINA POCT.
Yucio e. Popmyria CIOKHBIX TPOLIEHTOB

109 JIMHEeWHBIN ¥ SKCTIOHEHIIMAJIbHBINA POCT.
Yucno e. Dopmyra CI0KHBIX TPOLEHTOB

110 Hcnionb30BaHUe MPOrPECCHH AJISL PEIICHUS
peaNbHBIX 3a/1a4 MPUKIIAJHOTO XapaKkTepa

11 KonTponbhast pabora:
"I[locnenoBaTeabHOCTH U Nporpeccun”

112 HenpepbiBHbIE PYHKIIUHN U MX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI TPaUKOB
byHKIMI

114 CaoiicTBa QyHKIMI HENIPEPHIBHBIX HA
OTpE3Ke

115 CpoiicTBa (hyHKIINI HENIPEPHIBHBIX HA
OTpe3Ke

116 MeTo HHTEPBAJIOB IS PEIICHUS

HEPABEHCTB




MeTO,Z[ HHTCPBAJIOB JIA pCIICHUA

117
HEPaBEHCTB

118 MeToa HHTEPBAJIOB [Tl pEIICHUS
HEPaBEHCTB

119 [IpumeHeHre CBOMCTB HEMPEePhIBHBIX
GyHKIMHM 15 penieHus 3aaa4

120 IIpumeHeHne CBOKCTB HENPEPBIBHBIX
GyHKUUH [UTs1 peleHus 3a1a4

121 [lepBas u BTOpas mpou3BOAHBIC (DYHKITUH

122 Omnpenenenne, reOMETPUUECKUM CMBICTT
MIPOU3BOTHOM

123 Onpez[eneHHue, buznyecKuit CMbICT
MIPOU3BOTHOM

124 VYpaBHeHHE KacaTeIbHOU K rpaduky
byHKITIN

15 VYpaBHEHHE KacaTeIbHOU K TpapuKy
byHKIMH

126 [TpousBogHBIC STIEMEHTAPHBIX ()YHKITHI

127 [Ipoun3sBoHBIE dTIEMEHTAPHBIX (PYHKINH

128 [IpousBogHAast CyMMBI, TPOU3BECHHUS,
YaCTHOTO U KOMIO3UIINU (QYHKITUI

129 [IponsBoaHAS CyMMBI, TPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3UIMU (yHKIUH

130 [IpousBoaHAast CyMMBI, TPOU3BEICHHUS,
YaCTHOTO U KOMMO3UIIMU (DYHKITUI

131 Kontponbnas padota: "[IponsBognas”

132 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTH3AIINS




3HaHuii: "YpaBHeHua"
133 [ToBTOpeHme, 00001IeHNE, CHCTEMATH3AIUS 1
3HaHuit: "OyHkun"
134 HTorosast KOHTpOJIbHAs paboTa
135 HroroBas koHTpobHAs paboTa
136 HOBTOPGHI/IC, 0000111eHrE, CHCTEMATH3ALINS 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

KonTpoabHble

Bcero
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

[IpumeHeHne Mpou3BOIHOM K
UCCIIeIOBaHUIO (YHKITMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

IIpumeHeHne Mpou3BOJHOM K
uccaeaoBaHuio QyHKIMN Ha
MOHOTOHHOCTb M 3KCTPEMYMbI

IIpumeneHue Ipou3BOAHON K
UCCIIeIOBAaHUIO (PYHKIMI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI
[IpumeneHne Mpou3BOIHOM K
UCCIIeI0OBaHUIO (DYHKIIMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[IpumeHeHre npou3BOAHOMN K
uccaeaoBaHuIo QyHKIMN Ha
MOHOTOHHOCTb ¥ DKCTPEMYMBI

[IpumeHeHne Mpou3BOJHOM K
UCCIIeIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenne HanOOJIbIIETO U

HaVMEHBILIETO 3HaYEHUS HEIIPEPBIBHON

(GyHKLIUHN Ha OTpe3Ke

Haxoxnenue HauOOJIBIIETO U




HaUMEHBIIEr0 3HaYEHUS] HETIPEPBIBHOM
(GYHKIIMM Ha OTpe3Ke

Haxoxnenue HanOoJIbIIErO U
HAUMEHBIIIETO 3HAUYCHUS HEMPEPHIBHOMN
(GyHKIIMU Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYEHUS HEMIPEPHIBHON
(GbyHKIMHU Ha OTpe3Ke

11

HaxosxaeHne HanOombIIero u
HaMMEHBIIET0 3HaYeHUs] HENIPEPBIBHOM
(GyHKIIMM Ha OTpe3Ke

12

13

Haxoxnenune HanOOJIbIIErO U
HAUMEHBIIIETO 3HAUYCHUS HEMPEPHIBHOMN
(GyHKIIMY Ha OTpE3Ke

[TpumeHneHre mponu3BOAHOMN AJIst
HAXO0JICHUS HAMITYUIIIErO PEIICHUS B
MPUKIIAJHBIX 33a/1a4ax

14

[Ipumenenue nporu3BOAHOMN AJIst
HaXO0KJICHUS HAWITYUIIETO PEIICHUS B
MPUKJIAHBIX 3a/1auax

15

[IpumeHeHre Mpou3BOAHOMN AJIst
ONpeJIETIeHUSI CKOPOCTH U YCKOPEHHUS
nporiecca, 3aaHHOTo (GOPMYIION HUITH
rpagukoM

16

[IpumeHeHne Mpou3BOAHON IS
OIIpEAEIIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHoro (GopMyIoi niu
rpagukoM




17

Kommozurmus ¢hyHkimii

18 Kommnozumus GpyHKIwiz

19 Kommosurus ¢yHKimii

20 I'eomeTrpuueckue oOpa3sl ypaBHEHUH Ha
KOOPJMHATHOU TNIOCKOCTH

21 I'eomeTrpuueckue oOpa3bl ypaBHEHUHN Ha
KOOPAMHATHOW INIOCKOCTH

29 KontponbHas padota: "UccnenoBanue
(GYHKIHHA ¢ TTOMOIIBIO TTPOU3BOTHON"

23 IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO
epBOOOPA3HBIX

24 ITepBo0oOpazHbIe IeMEHTAPHBIX (QYHKIUH.
[IpaBuiia HaX0XkJIeHUsI IEPBOOOPAZHBIX

25 [TepBooOpasHbIe IeMEHTAPHBIX (HYHKIIAMN.
[paBuia HaXOXKACHUS IEPBOOOPA3HBIX

26 Nurerpain. ['eomeTpuyecKuil CMBICTT
UHTETpaia

97 Beruucnenue onpenen€éHHOro MHTerpana
no hopmyne Hetorona-Jlelioauma

28 Brruncnenue onpenen€éHHOro nHTerpaia
o popmyne Herotona-JIeliGuuma

29 [IpumeHeHre uHTerpana Juisi HAXOXKACHUS
TUIOMIA/ICH TUTOCKHUX (QUTYP

30 IIpuMmeHeHre uHTerpaa Juisi HAXOXKACHUS
00BEMOB reOMETPUUECKHUX TEJ

31 [Tpumeps! pemienuit M pepeHnrnaIbHbIX

ypaBHEHUH




[Tpumepsl pemennit 1uddepeHImaIbHbIX

32 o
ypaBHEHHI
Marematnueckoe MOAETUPOBAHUE

33 pEabHBIX ITPOLIECCOB C ITOMOIBIO
nuddepeHIaTbHbIX YPaBHEHHHA

34 Kontponbnas padota: "[lepBooOpasnas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBA U TpaduKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U TpaduKu

38 Tpuronomerpuueckue GyHKINH, UX
CBOWCTBA U TpaduKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U TpaduKH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TIOMOIIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT16op KOpHEH TPUTOHOMETPUUYECKHX

41 YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUSCKHUX

42 YPaBHEHHUH C TIOMOILIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKHUX

YPaBHEHUH C IOMOILBIO




TPUTOHOMETPHUECKON OKPYKHOCTH

Pemenne TpuroHoMeTpu4eCKux

44
HEPaBEHCTB

45 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB

46 Pemrenne TpuroHOMeTprUUECKUX
HEPaBEHCTB

47 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB
KonTponbhas pabora: "I'paduku

48 TPUTOHOMETPHUYECKUX ()YHKIIUH.
TpuronoMerpuueckue HepaBeHcTBA"

49 OCHOBHBIE METO/IbI PELLICHHS
II0Ka3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METOJIbI PEILICHHS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/bI PELLICHHS
MIOKa3aTeJIbHbIX HEPABEHCTB

52 OCHOBHBIE METO/IbI PEILICHHS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PELLICHHS
norapu(pMUUECKUX HEPABEHCTB

54 OCHOBHBIE METOJIbI PETLICHHS
Jorapu)MUIECKIX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEILICHHS
norapu(pMUYECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PETLICHHS

norapu)MUIECKIX HEPABCHCTB




OCHOBHEIE MCTOABI PpEIICHUA

> UppaIoOHATFHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppaLMOHAILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IBI PEIICHHS
UppaIMoOHATFHBIX HEPABEHCTB
50 OCHOBHBIE METO/IbI PEILICHHS
UppaLMOHAILHBIX HEPABEHCTB
61 I'paduyeckne METOABI pereHNs
UPPALUOHAIBHBIX YPaBHEHUI
62 I'paduueckue METOIbI peICHHS
UPPALUOHAIBHBIX YPaBHEHUH
63 I'paduaeckne METOABI pelIeHNS
MIOKa3aTeNIbHBIX YPaBHEHUH
64 ['paduueckne METOIBI peICHUS
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'paduaeckne METOABI perIeHNs
Jorapu()MUYECKUX ypaBHEHUH
66 ['paduueckne METObI peIeHHS
norapu(pMUUECKUX HEPABEHCTB
67 I'paduyeckne METOABI peleHNs
Jorapu()MUYECKUX HEPABEHCTB
['paduueckne METOIBI pEeICHHUS
68 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX
yYpaBHEHUN
I'paduaeckne METOABI pemeHns
69 MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX

ypaBHEHUH




70

I'pacduyeckue MeToabl pereHus
MOKa3aTeIbHBIX U JOrapu(pMUUECKUX
HEPaBEHCTB

71

I'paduueckue METOIbI peLICHUs
MOKa3aTeIbHbIX U JIOTapu(PMUUIECKUX
HEPaBEHCTB

72

KonTponbhas pabora: "UppanuonanbHslie,
MoKa3aTeJIbHbIE U JOrapuPpMHUECKUE
HepaBeHCTBa"

73

KommiekcHbie uncia. Anredpandeckas u
TPUTOHOMETpHUECKast POPMBI 3alUCH
KOMIUIEKCHOTO YHClia

74

KommnekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUYECKasi OPMBI 3aIHUCH
KOMILIEKCHOTO YHCIa

75

Apudmernueckre onepanuu ¢
KOMILJIEKCHBIMU YHCJIAMHU

76

Apudmernueckue ornepanuu ¢
KOMIUIEKCHBIMU YHCIIAMU

77

N300paxeHne KOMITJIEKCHBIX YHCeI Ha
KOOPAMHATHOW INIOCKOCTH

78

N300pakeHre KOMIUICKCHBIX YHCelT Ha
KOOPJMHATHOW INIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YHCJIa

80

®opmyna Myapa. Kopau Nn-oii crenenu
13 KOMIUIEKCHOTO YuciIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJI JJIsA




penieHus GU3NUYEeCKUX U FreOMETPUIECKUX
3a1aqy

Konrponbnas padora: "KomrmiekcHbie

82 |
qrcna

83 HatypanbHble u enbie yucna

84 HatypasnbHble u Lesble uncia

85 [TpumeHeHre TPU3HAKOB IETUMOCTH
LENBIX YUCell

86 [IpumeHeHre TPU3HAKOB 1ETUMOCTH
TEJTBIX YUCEIT

87 [TpumeHeHre TPU3HAKOB TIETUMOCTH
nenbix yncen: HOJ[ u HOK

88 [IpumeHeHre TpU3HAKOB IETUMOCTH
nensix yucen: HOJl u HOK

89 [TpumeHeHre TPU3HAKOB IETUMOCTH
HEJTBIX YUCEII: OCTATKU MO0 MOAYJTIO

90 [IpumeHeHre TpU3HAKOB IETUMOCTH
LEJbIX YUCEeJI: OCTaTKU MO0 MOAYJIIO
[TpumeHeHre TPU3HAKOB IETUMOCTH

91 LEeJBIX YUCEeII: aNropuT™ EBkinna s
pelIeHus 3a/1a4 B LIEeJIbIX YnCIax

92 Kontponbnas pabota: "Teopus menbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHWIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

94 Cucrema 1 COBOKYITHOCTh YpaBHEHHH.

PaBHOCHIBEHBIC CHCTEMBI U CUCTEMBI-




CJICACTBUSA

95 OCHOBHBIE METO/bI PELLIEHUS] CUCTEM U
COBOKYITHOCTEH pallMOHAJIbHBIX YPAaBHEHUI

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
96 COBOKYIHOCTEW UPPALIMOHAIIBHBIX
ypaBHEHUH

OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U
97 COBOKYITHOCTEH ITOKa3aTEIbHBIX
yYpaBHEHUN

OCHOBHBIE METOJIbI PEIICHHS CUCTEM U
98 COBOKYITHOCTEH TTOKa3aTEeIbHBIX
YpaBHEHUU

OCHOBHBIE METOJIbI PEIICHHS CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMHUIECCKUX
ypaBHEHUH

OCHOBHBIE METO/IbI PEILICHUSI CUCTEM U
100 COBOKYITHOCTEH JIorapu(MUYECKUX
ypaBHEHUH

[IpumeHeHne cucTeM K peleHuro
MaTeMaTUYeCKHX 3a]1a4 U 33/1a4 U3

101 pa3MyHbIX 001acTel HAYKH U peaTbHOM
KM3HM, HHTEPIIPETALUS TOTY4YEeHHBIX
pe3ynbTaToB

[IpumeHeHne cucTeM K peleHuo
MaTeMaTUYECKHX 3a]1a4 U 33/1a4 U3

102 pa3MyHbIX 001acTel HAyKH U pealbHOM
KU3HM, HHTEPIIPETALUS MOTY4YEeHHBIX
pe3ynbTaToB




[IpumeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTHYECKHUX 3a/1a4 1 3a]1a4 13

103 pa3MyHBIX 001acTel HAYKH U pPeaTbHOM
KU3HHU, UHTEPIPETALNS TOTYIEHHBIX
pe3ynbTaToB
Kontponbnas padota: "Cuctemsr

104 paMoHATBHBIX, UPPAIIMOHATIBHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHeHUH"

105 PanmonansHbIe ypaBHEHHUS ¢ TapaMeTpaMu

106 PanmonansHbIE HEpaBeHCTBA C
napaMeTpaMu

107 PanmonaneHele cUCTEMBI ¢ TapaMeTPaMHU

108 WppanumonansHble ypaBHEHUS,
HEPaBEHCTBA C TTapaMeTpaMu

109 HppauroHanbHbIE CUCTEMBI C
napameTpamu

110 [Toka3aTenbHbIE ypaBHEHUS, HEPABEHCTBA C
napaMeTpaMu

111 [TokazarenbHbBIE CUCTEMBI C TAPAMETPAMHU

112 Jlorapudmuueckue ypaBHEHMs,
HEpaBEeHCTBa C MapaMeTpamMmu

113 Jlorapudmudeckue cucteMsl ¢
napaMeTpaMu

114 TpuroHoMmeTprudeckre ypaBHEHUS C
napameTpamu

115 TpuroHomerpudeckrue HEPaBEHCTBA €

napaMeTpamMu




116

Tpuronomerprudeckre CUCTEMBI €
napameTpamu

117

[TocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIENEH peaabHbIX
CUTYaLMH C IOMOIIbIO YPABHEHUI C
napamMeTpamu

118

[TocTpoenue u uccienoBaHue
MaTEMaTHYCCKHUX Moz[eneﬁ PCAJIBbHBIX
CUTYaIlMH C MOMOIIbIO CUCTEM YPaBHEHUI
C mapaMeTpaMu

119

[TocTpoenue u uccienoBaHue
MaTEMaTHYCCKHUX MOI[eJIef/'I PCAJIBHBIX
CUTYaIlMH C MOMOIIbIO CUCTEM YPAaBHEHHI
C mapaMeTpaMu

120

KonTponbhas pabora: "3anauu c
napamerpamu"

121

[ToBTOpenue, 06061IEHNE,
cucTeMaTtu3anus 3HaHuil: "YpaBHeHusa"

122

[ToBTOpenue, 0600mIEeH e,
cucTeMarusanus 3HaHuil: "YpaBHeHus"

123

[ToBTOpenwue, 06001IeHNE,
cucTeMaTu3alus 3HaHui: "Y paBHEHHUS.
CucrtemMbl ypaBHEHHIT"

124

[ToBTOpenue, o600IIEHNE,
cucteMartu3aius 3Hanuii: "HepaBencraa"

125

[ToBTOpenue, 06061IeHNE,
cuctemaTtuzanus 3Hanuii: "HepaBencrsa"

126

[ToBTOpenwue, o600mEH e,




cuctematuzanus 3Hanuii: "Hepasencrsa"

[ToBTOpeHwue, 06001IEHNE,

127 cucteMartuzanus 3Hanuii: "[IpousBognas u 1
e€ npumeHeHue"
[ToBTOpenue, 0600IIEH S,

128 cuctemaruzauus 3HaHui: "lIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpenue, 060061IEHNE,

129 cucrteMartu3anus 3Hanuil: "[IponsBognas u 1
e€ npumeHeHue"
[ToBTOpenue, o6001IIEHNE,

130 cucTemMaruszanus 3HaHuil: "MHrerpan u ero 1
pyuMeHeHue"

131 [ToBTOpenue, 0600mIEeH S, 1
cucreMarn3anus 3HaHui: "OyHknun"

132 [ToBTOpenwue, 06001IeHNE, 1
cucreMartu3anus 3Hanui: "Oynkuun"

133 [ToBTOpenwue, o600mIEeH e, 1
cucTteMartu3anus 3Hanui: "OyHKun"

134 HToroBast KOHTpOJIbHAs paboTa

135 HToroBast KOHTpOJIbHAs paboTa

136 [ToBTOpenue, o600mIEeH e, 1
CHCTEeMAaTH3aIUs 3HaHUU

OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YHEHUKA

* MaremaTuka: anrebpa v Hayajga MaTeMaTHISCKOr0 aHAIN3a, TE€OMETPHSI.
Anre0pa u Hadajma MaTeMaTHIeCKOTo aHaim3a (B 2 gactsx), 11 kmacce/ Yacts 1:
Mopakosuu A.I'., Cemenos I1.B.; Yacte 2: Mopakosuu A.l'. u npyrue; noxg
penakuueit Mopnkosuya A.I'., Ob111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«10I] MHEMO3HNHA»

METO/IUYECKHUE MATEPHUAJIBI VIS YUUTEJIA
1. A.l'. Mopakosuu Anrebpa u Havana ananu3a.10-11 kmacc. Yuebuuk. — M.:

Mmuemosusa, 2020;

2. A.T. Mopakosuy, T.H. Mumryctuna, E.E. Tynsunnckas Anredpa u Hayana

ananu3a.l0-11 kmacc. 3agaunuk. — M.: Muemo3una, 2020;

3. JLA. AnekcannpoBa Anre6pa u Hauana aHanuza. CaMOCTOATENbHbIE

pabotsl 10 xmace. — M.: MueMo3suHa, 2018;

4. I'muuzoypr B.W. Anrebpa u Hadana aHanuza. 10 kiacc. KoHTpoiabHbIe

paboThI, 0A30BBIiA



ypoBeHb. — M.: MHemo3uHa, 2018.

5. A.I'. MopakoBuu Anredpa u Hauana aHaiusa.10-11.Meronuueckoe

nocobue s yuutens. — M.: Maemosuna, 2017.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET
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