T'ocynapcTBeHHOe 0101:KeTHOE 0011e00Pa30BaTe/bHOE YUpeKIeHne
cpeaHss odmeodpazoBareabHas mKoJa Ne 438 Ilpumopckoro paiiona Cankr-IlerepOypra

[IPUHATA COI'JTACOBAHA YTBEPXKXJIAIO
[lemarornyeckuM COBETOM 3aMecTUTED [Ipuxa3 ot 28.08.2023 Ne 94-O
IIpoTtokon Ne 1 ot Jupektopa no YBP HupekTop N.N. Bosikopa
28.08.2023 /A.B. T'yuuna/ »
fx AOKYMEHT NMOAMUCAH
«@» w 2023 . [N YeUAEHHOM KBAAUOULIMPOBAHHOM

3INEKTPOHHOM MOAMUCHIO

PABOYASA ITPOI'PAMMA

(ID 1099775)

yueOHOro npeaMera «AJredopa 1 Ha4ajIa MaTeMaTHYECKOI0 aHAIu3a. Y TJ1y0J1eHHbI|
YPOBEHb»

it ooygarormmxcst 10 — 11 kmaccos

Cankrt-IletepOypr 2023



INOACHUTEJIBHASA 3AIINCKA

YueOHblli Kypc «AnreOpa W Hadaja MaTeMAaTHYECKOTO aHaJIM3a» SBIIACTCS OJHUM U3
HanboJiee 3HAYMMBIX B TMPOTpaMME CpPEIHEro oO0IIero oOpa3oBaHUs, MOCKOJIBKY, C OJIHOH
CTOPOHBI, OH 00eCTeunBaeT HHCTPYMEHTAIbHYIO 0a3y 7S N3yUeHHUsl BCEX eCTECTBEHHO-HAYUHBIX
KypCOB, a C IPyToil CTOPOHBI, (POPMUPYET JOTUYECKOE U aOCTPAKTHOE MBIIIJIEHHE 00yYaroIuXcs
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOCHHS HWH(POPMATUKH, OOIIECTBO3HAHUS, HCTOPHH,
CIIOBECHOCTH M JAPYTHMX IUCHMIUIMH. B paMkax ngaHHOrO ydueOHOro Kypca oOyuarommecs
OBJIaJICBAIOT YHHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOW HayKu, KOTOpass (QOopMyJIupyeT CBOU
JOCTHKEHUS] B MaTEMaTU4YeCKOi popme.

VYuebHbli Kypc anreOpbl M HauaJl MaTeMaTU4eCKOro aHajIM3a 3aKJIaJ(bIBaCT OCHOBY JUIS
YCIIELIHOTO OBJIAICHHs 3aKOHAMH (DU3UKH, XUMUH, OMOJIOTUH, TOHUMAHHsI OCHOBHBIX TEH/ICHIUH
Pa3BUTHA YKOHOMHKH W OOIIECTBEHHOW KHM3HHM, TO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX
IUQPPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIHOJIB30BATh WX JUIA JlAIbHEHIIEro
0o0pa3oBaHMs U B IOBCEIHEBHOM kU3HU. B TO e Bpemst oBnazieHne aOCTPaKTHBIMU U JIOTHYECKU
CTPOTMMH KOHCTPYKLHUSMHU alredpbl 1 MaTEMaTHYECKOTO aHaJM3a Pa3BUBAET YMEHUE HAXOJUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTbD, JOKA3bIBaTh YTBEPAKIEHUS C IOMOLIbI0 MHIYKIIUN
U paccyX/1aTh AE€IYKTUBHO, UCIOJIb30BaTh 000OIIEHNE U KOHKpPETH3aluo0, abCTparupoBaHue u
aHaJoruto, GopMupyeT KpeaTuBHOE U KPUTUUYECKOE MBIIIIJICHHUE.

B xonme u3ydeHus ydeOHOro kypca «Anredbpa M Hadajga MaTeMaTHYECKOIO aHAIU3a»
oOydaromuyecss MOJy4YaloT HOBBIM ONBIT pPELIEHUS NPUKIATHBIX 3a7a4, CaMOCTOSITEIILHOTO
IOCTPOCHHUST MAaTeMaTHYECKHUX MOJeNel pealbHbIX CHUTyallud, MHTEPIpPETal MOJYyYEHHbIX
peLIeHHH, 3HAaKOMATCS C IpUMEpaMu MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAyKe U
HCKYCCTBE, C BBIJAIOIIMMUCS MaTEMaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

VY4eOHblli Kypc 007aJaeT 3HAYUTEIBHBIM BOCHUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIHA
peain3yeTcss Kak uepe3 ydeOHbIH MaTrepuali, CIocOoOCTBYIOUIMM (OPMUPOBAHHIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk U uepe3 crneuupuky y4eOHOH  JeATeNbHOCTH, Tpedyromen
IPOJOJDKUTEIBHON  KOHLEHTPALlMM  BHHUMAHHS, CaMOCTOSTENILHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJIy4YE€HHBIN pe3ysbTarT.

B ocHoBe mertonuku oOyueHus anreOpe W HauyajgaM MaTeMaTHYECKOrO aHallM3a JIEKUT
JeSTeIbHOCTHBIN MPUHIUI O0yUYEHUSI.

B ctpykType ydueOHOTO Kypca « Anredpa u Hauaisa MaTeMaTHYECKOTO aHAIHM3a» BBIIEICHbI
CJIEAYIOIINE COJAEPKATEIbHO-METOAUYECKUE JHHUM: «Yuclia u BhUKCIEHUS», «DyHKUUU U
rpadukm», « YpaBHEHUS U HEpaBEHCTBa», «Havana MaremaTudeckoro aHanmn3a», « MHOKeCTBa U
Jorukay. Bce oCHOBHBIE CO/IepKATEIBbHO-METOUYECKUE JIMHUH U3YUYal0TCs HAa IPOTSKEHUH JIBYX
JeT 0Oy4eHHUsI Ha YPOBHE CpPeIHEro o0Iero oopa3oBaHus, €CTECTBEHHO JIOTIONHSS IPYT IpyTra U
MOCTENIEHHO HACHIIAasiCh HOBBIMU TeMaMu U pasfenaMu. [laHHbIH ydeOHBIM Kypc sBIseTCS
MHTETpaTUBHBIM, TOCKOJBbKY OOBEIMHSET B cebe CoAepKaHHE HECKOJbKUX MaTeMaTHYeCKHX
TUCITUIINH, TaKUX Kak anreOpa, TPUTOHOMETPHsI, MaTeMaTHUYECKUI aHaln3, TEOpUS MHOXKECTB,
MaTemaTHueckas Joruka u apyrue. Ilo mepe Toro kak oOydvarommuecs OBiIajeBaloT Bcé Ooiee
OIMPOKUM  MAaTeMaTHYeCKUM  allaparoM, Y HHX  [OCIENOBaTenbHO  (OpMHUpPYETCs



Y COBEPIICHCTBYETCA YMEHUE CTPOUTH MAaTEMATHYECKYIO) MOJEIb pPEAJbHOM CHUTYalMH,
MPUMEHSTH 3HAHUS, TIOTyYeHHBIC TIPU U3YYCHUN YUYEOHOTO Kypca, TSl PEIICHHsI CaMOCTOSTEIIHHO
c(hopMyIHpPOBAaHHON MaTEMaTUYECKOM 3a71a4H, a 3aTeM UHTEPIPETUPOBATH CBOM OTBET.

CopepxarenbHO-MeTOMYeCKas TMHUS «YUKcna v BRIYUCICHUS 3aBepiiaeT (GOpMUPOBAHHE
HABBIKOB MCIOJIb30BaHNUs JICHCTBUTEIBHBIX YHCET, KOTOPOE OBLIO HAYaTO Ha YPOBHE OCHOBHOTO
obmero odbpazoBanusi. Ha ypoBHe cpeqHero odmiero oopasoBanus 0co60e BHUMaHUE YACISCTCS
(OPMHUPOBAHNIO HABHIKOB PAIMOHATLHBIX BBIYUCICHUHN, BKIIOYAIOIIUX B Ce0sl MCIOIH30BAHUE
Pa3IMIHBIX (bOpM 3alMCu 4ucja, YMCHHUC JCJIaTb MNPUKHUIKY, BBIIIOJHATD HpI/I6J'H/DKéHHBIC
BBIYUCJICHUA, OLCHUBATh YHCJIOBBIC BBIPAXKCHUS, pa60TaTI> C MaTeMaTU4YCCKNMU KOHCTAaHTaMHU.
3HaKOMbIE 00YYArOIIUMCSI MHO)KECTBA HATYPAJIbHBIX, IIEJIbIX, PAIIMOHAIBHBIX U JICHCTBUTEIBHBIX
YKce JIOMOJHSIOTCS MHOKECTBOM KOMIUICKCHBIX YHCENI. B KaXIOM M3 3TUX MHOXECTB
paccMaTpuBalOTCs CBOMCTBEHHBIE €My clielu(UYecKue 3a/a4yd U Olepaluu: JeJIeHUe Halelo,
OTEpUPOBAHUE OCTATKAMHU HAa MHOXKECTBE IIENBIX YHUCEN, 0COOBIE CBOWMCTBA PAIlMOHANBHBIX U
UPPALMOHATIBHBIX YUCEN, apU(PMETUIECKHIE OTEpalluy, a TAK)KE U3BJICUCHHE KOPHS HAaTypalbHOU
CTETIEHH HAa MHOXKECTBE KOMIUICKCHBIX uuceln. biaromapsi mocienoBaTeIbHOMY paCIIMPEHUIO
Kpyra HUCIOJIb3YEMbIX YHUCCII WU 3HAKOMCTBY C BO3MOKHOCTAMH HX IMPUMCHCHUA IJIA PCIICHUSA
pa3IUyHBIX 3a/1a4 (hopMuUpyeTcs MpeacTaBiIeHUE O €IMHCTBE MATEMATUKH KaK HAyKH U €€ POJIU B
MIOCTPOCHHUU MOJIEINICH pealbHOTO MHUPA, ITMPOKO UCTIONB3YIOTCS 0000IIEHIE U KOHKPETH3AIIHS.

JIuaus «YpaBHEHHSI M HEPABEHCTBa» pPEAIM3YETCs Ha MPOTSIKEHUM BCEro OoOyueHHUs Ha
ypOBHE cpegHero ooOmiero o0pa3oBaHuUs, IOCKOJIBKY B KaxkaoMm pasaene lIporpaMmer
NPEIYyCMOTPEHO PEIICHNE COOTBETCTBYIONMX 3ajad. B pe3ynprare oOyuarommecs: OBIIAJAECBAIOT
pa3IMYHBIMM  METOJaMH pELICHUS pPalMOHAIbHBIX, HPPALMOHAIBHBIX, [OKAa3aTelIbHbIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHHM, HEPAaBEHCTB U CUCTEM, a TakKe 3ajady,
coaepxanux napamerpsl. [lomyyeHHblE yMEHHsI IIMPOKO MCHOJB3YIOTCS HPHU HCCIEIOBAHUU
GYHKIUI ¢ TOMOIIBbIO TPOU3BOIHOMN, IPH PEIICHUH MPUKIAAHBIX 337a4 U 3a/1a4 Ha HaXOXKJIEHUE
HauOOJBIINX U HAUMEHBIINX 3HauUeHUH (yHKuMuU. JlaHHas cojeprkaTenbHas JIMHUS BKIIOYAeT B
cebs Tarke (GOpPMHpPOBAHME YMEHHUH BBINOIHATH pacuéTel Mo (opmynam, Mpeodpa3zoBaHUs
palMOHATIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, @ TaKXKe BbIPAKEHUI,
coJepXamux creneHn u Jorapudmel. braromaps u3ydeHHro anreOpamyeckoro Marepuana
MPOUCXOIUT JajibHEHIlee pa3BUTHE AITOPUTMHUYECKOrO U aOCTPAKTHOIO  MBIIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HAaBBIKU JETYKTUBHBIX pacCykKIeHuil, paboThl C CHMBOJIbHBIMU
dbopMamu, TpeaCTaBICHUS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHJI€ PABEHCTB M HEPABEHCTB.
Anre6pa npesuiaraeT 3Qp¢GeKTUBHbIE HHCTPYMEHTHI JUIS PeLICHHS TPAKTUUECKUX U €CTeCTBEHHO-
Hay4HbIX 3314, HAMJISAHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

ConepxarenpHo-MeTonuueckass TuHUS «DyHKIUM W TpadUKU» TECHO TEpervieTaeTcs ¢
JPYTUMU JIMHUSIMHU Y4€OHOTO Kypca, TTOCKOJIbKY B KAKOM-TO CMBICIIE 33/1aET MOCIIEI0OBATEIHHOCTD
u3ydeHuss wmaTtepuana. V3ydeHwe CTENeHHOH, TOKa3aTeNbHOW, JIoTapu(PMHUYECKO U
TPUTOHOMETPHUUECKUX (HYHKIUH, UX CBOUCTB U rpaUKOB, HCTIONb30BaHUE (QYHKITHI TS pellieHus
3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB U PEaTbHOM KU3HU TECHO CBA3aHO KaK C MaTEMaTHUECKUM
AHAJIM30M, TaK ¥ C pelICHHEeM YpaBHEHUI U HepaBeHCTB. [Ipu 3ToM O0JIbIII0€ BHUMAHKE YISISICTCS
(GhOopMUPOBAHUIO YMEHHUS BhIpaXaTh (HOPMYyITaMH 3aBUCUMOCTH MEXKTY Pa3IHUHBIMH BETHUYNHAMH,
WCCJIE0BaTh MOJyYeHHbIE (YHKIMHU, CTPOUTHh MX Tpaduku. MaTtepuasn 3Toil coaepikaTeabHON
JIMHUM HALEJIEH Ha Pa3BUTUE YMEHUHN U HABBIKOB, O3BOJIAIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEKTY



BEJIMYMHAMHU B Pa3IMYHON (opMe: aHAIUTUYECKOH, rpadudeckoi U cnoBecHoi. Ero m3yuenue
CHOCOOCTBYET PAa3BUTHIO aJTOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIICHHIO U
KOHKPETHU3aI[1H, UCII0JIb30BAHUIO aHATIOT .

CopnepxarenpHas nuHuA «Hadana MaTeMaTH4ecKOro aHajau3ay I03BOJISIET CYIIECTBEHHO
pacLIMpUTh KPYT KaKk MaTeMaTHYECKUX, TAK U IPUKIIAIHBIX 33124, JOCTYITHBIX 00YYaroIUMCsl, TaK
KaK y HHUX MOSIBJISICTCSI BO3MOXXHOCTb CTPOUTH TPa(UKH CIOXKHBIX (YHKUIUH, ONpenensiTh HX
HanOOJIbIINE U HAUMEHBINE 3HAUYCHUS, BBIUMCIIATh UIOMAAn (Guryp u oOBbEMBI Tel, HAXOAUTh
CKOPOCTM M YCKOpPEHHs IporeccoB. JlaHHas conepKaTelbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH ITOCTPOCHHSI MATEMATHYECKUX MOJIEIIEH PEANIBHBIX CUTyalUH, I03BOJISIET HAXOUTh
Hawlydlllee PEIICHUWE B IPUKIAAHBIX, B TOM YHUCJIE COLUAJIBHO-DKOHOMHUYECKHX, 3aJadax.
3HaKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOI'O aHaJlM3a CIOCOOCTBYET Pa3sBUTHIO aOCTPAaKTHOIO,
(opManbHO-JIOTMYECKOr0 U KPEaTUBHOI'O MBILIUIEHUS, (POPMHUPOBAHUIO YMEHHUIl pacro3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MaTeMaTHUKU B HaykKe, TeXHUKE M HMcKyccTBe. OOyuarolyecs y3HAIOT O
BBIJIAIOMINXCST pe3ybTaTax, MOJYyYEHHBIX B XOA€ Pa3BUTHSI MAaTEMAaTUKU KaK HAayKH, U 00 HX
aBTOpAX.

Copep:xarenbHO-MeTOIMYecKas TMHUS « MHOKECTBa U JIOTUKa» BKIIFOYAET B CE0s1 DIIEMEHTHI
TEOPUM MHOXXECTB U MATEMaTUYECKOM JIOTMKHU. TeOopeTHMKO-MHOKECTBEHHbIE MPEICTABICHUS
MIPOHU3BIBAIOT BECh KyPC MIKOJIBHOM MAaTEMATHUKH U MIPEeAaraloT Hanboiee YHUBEPCAIbHBIH S3bIK,
OOBEAMHSIONIMN BCE pa3Jesibl MAaTEeMAaTUKH MW €€ MPHIOKEHUN, OHM CBSI3BIBAIOT pPa3HbIE
MaTeMaTUYECKUEe JUCUUIUIMHBI M HMX NPUWIOKEHUS B eauHoe 1enoe. [loatomy BaXHO [aTh
BO3MOXXHOCTh OOYYaromieMycsi MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM S3bIK COBPEMEHHOU
MAaTeMaTHUKHU U UCIIOJIb30BaTh €ro ISl BBIPAKEHUSI CBOMX MbICIIECH. JIpyruM BaKHBIM MPU3HAKOM
MaTeMaTUKH KaK HayKH CJEIyeT MPHU3HATh CBOWCTBEHHYIO €W CTPOrocTh OOOCHOBaHWH U
CJIEIOBAHME ONpPEAEIEHHBIM IIPABUIIAM MOCTPOCHUS J10KA3aTENbCTB. 3HAKOMCTBO C 3JIEMEHTaMU
MaTEMaTHYECKON JIOTUKU CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIUICHUS OO0Yy4aroluxcs,
MO3BOJIIET UM CTPOHUTH CBOM PACCYKJIEHUSI HA OCHOBE JIOTHUECKHX MpaBuil, GOPMUPYET HABBIKU
KPUTHYECKOTO MBIILUICHUS.

B yueGHOM Kypce «AnreOpa 1 Hayasia MaTeMaTHYECKOTO aHAIN3a» TPUCYTCTBYIOT OCHOBBI
MAaTEMAaTUYCCKOTrO MOACIIUPOBAHUA, KOTOPBIC IMPHU3BAHBI CHoco0CTBOBATH CbOpMI/IpOBaHI/IIO
HaBBIKOB TIOCTPOCHHSI MOJICJICH PEeabHBIX CUTYAIMid, UCCIEIOBAHUS ATUX MOJIENEH C MOMOIIBIO
ammapaTta anreOpsl U MaTeMaTH4ecKOro aHali3a, WHTEPIPETAIMH MOJYYEeHHBIX PE3yJIbTaToB.
Takue 3amaHus BIUIETEHBl B KaXKABI M3 pa3zesioB MPOrpaMMbl, IMOCKOJIbKY BEChb MaTepuall
y4eOHOro Kypca IIUPOKO HCIONb3YyeTCsl IS pelleHus] NMPUKIAAHbIX 3anad. llpu pemenun
PCATIBHBIX MPAKTUYCCKUX 3a/1a4q 06yqa}0mnecsl Pa3sBUBAIOT Ha6JHOI[aT€JH)HOCTI), YMCHHUEC HAXO/IUTH
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIB30BaTh aHAJIOTHIO, 0000IAaTh M KOHKPETH3UPOBATh
npobnemy. JlesTenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB pEIICHUS TMPUKIAJHBIX 3a/1a4
OpraHM3yeTcs B IIpollecce H3Y4YeHHMs BCeX TeM Y4yeOHOro Kypca «Anredpa u Hadaia
MaTeMaTH4eCcKOro aHaIN3a.

Ha u3yuenne yueOHOTO Kypca «Anredpa v Hadajia MaTeMaTHYECKOTO aHAJIN3a» OTBOJIUTCS
272 yaca: B 10 xacce — 136 yacoB (4 yaca B Hezento), B 11 kimacce — 136 yacoB (4 yaca B HE/IEIIO).



COAEPKXAHUE OBYUEHUS
10 KVIACC
Yuciia 1 BLIYUCJICHUA

Panmonaneupie ynciia. OOBIKHOBEHHBIE U JECATUYHBIE APOOU, MPOLEHTHI, 0ECKOHEUHbIE
nepuoanyueckue 1podu. [lpumenenue qpobdeii u NpoIeHTOB ISl PelIeHUs TPUKIAIHBIX 3a/1a4 U3
Pa3JIMYHBIX OTpaciieil 3HAaHUN U peaIbHON KU3HHU.

JetictBurenbHple uncia. PanuoHanbHbIe W HppallMOHAIBbHBIE YHCIA. ApudMETHUECKUE
ONEpalMK C JEUCTBUTEIBHBIMUA YHCIaMUA. MOJIyJb JNEMCTBUTENBHOTO YHUCJIA M €ro CBOMCTBA.
[TpuOnk€HHbIE BBIYUCIICHUS, I[IpaBWJIa OKPYIJIEHMs, TPUKUIKA U OLEHKa pe3yJsibTaTra
BBIYMCIICHUM.

Crenenp ¢ nensiM nokaszareneM. bunom Herotona. VMcnonp3oBanue nmoaxosmiend (Gopmbl
3aIIUCH ACUCTBUTENBHBIX YUCEII IS PEIIEHUs IPAKTUUECKUX 3a1a4 U IIPEICTABICHUS JTAHHbIX.

ApudmeTndeckuii KOpeHb HaTYpaIbHOM CTETICHH B €T0 CBOMCTRBA.

Crenenb C palMOHAJIBHBIM IOKa3aTeleM U €€ CBOWMCTBA, CTENEHb C JIEWCTBUTEIbHBIM
IIOKa3aTeJIEM.

Jlorapudwm yucna. CoiicTBa orapudma. JlecaTuunble U HaTypalbHbIE JIOTapU(PMBI.

CuHycC, KOCHHYC, TaHT'€HC, KOTAHT€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC H
ApPKTaHI€HC YKMCIIOBOTO apryMEHTA.

YpaBHeHUS M HEpaABEHCTBA

ToxaecTBa M TOXKAECTBEHHbIE NIPe0Opa3OBaHUs. YpaBHEHHE, KOpPEHb YpaBHEHUS.
PaBHOCWIBHBIE ypaBHEHUS U ypaBHEHUA-ClIeICTBUsL. HepaBeHCTBO, pelieHre HEpaBEeHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LENBIX U APOOHO-PALMOHATIBHBIX YPABHEHUN U HEPAaBEHCTB.
MHorouseHs! OT OAHOU ITEPEMEHHON. /[ejieHrne MHOro4IeHa Ha MHOTOWIEH C OCTaTKOM. Teopema
be3y. Muorounensl ¢ nensiMu kod¢ppunmentamu. Teopema Buera.

[TpeoOpa3oBaHms YUCIOBBIX BRIPAKESHHUN, COACPIKAIINX CTENICHH U KOPHH.
HppanmonanbHble ypaBHeHUs. OCHOBHBIE METOBI PEIIEHUS UPPALIMOHAIBHBIX YPAaBHEHUI.
[Toxa3zarenbHble ypaBHeHUs. OCHOBHBIC METOBI PEIICHUS TOKA3aTEIbHBIX YPABHEHUH.
[TpeoOpa3oBanue BEIpAKEHUN, COACPIKAIINX JIOTAPU(MBI.

Jlorapudmuueckne ypaBHeHHA. (OCHOBHBIE METOJbI PEHICHHUS JIOTapU(PMUUYECKUX
YpaBHEHUU.



OcHoBHBIE TpHUTOHOMeTpHUYeckue ¢Gopmyisl. [IpeobpazoBaHne TPUTOHOMETPHUECKUX
BBIPAKCHMI. PellleHre TpPUroHOMEeTpUYECKUX YPAaBHEHUM.

Pemienne cucrteM nMHEHHBIX YpaBHEHUW. Marpuua CHCTEMBl JMHEWHBIX YpPaBHEHMUM.
Onpenenurens MaTpulpl 2X2, €ro reOMETPUYECKUH CMBICI U CBOICTBA, BBIUKCIEHUE
€ro 3Ha4CHMs, IPUMEHEHUE OIPEACIUTENA [ PELICHUS CHUCTEMBl JIMHEMHBIX YPaBHEHUMU.
Pemenne npuknaaHblXx 3azad C IOMOINBK) CHCTEMBI JIMHEWHBIX ypaBHeHHH. MccrnenoBanue
IIOCTPOEHHOM MOJEH C TOMOLIBIO MAaTPULL U OITPEAECTUTENEH.

ITocTtpoeHne MaTeMaTHYECKMX MOJEJIEH pealbHOM CUTyallud C IIOMOIIbIK) YPaBHEHUH U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUH U HEPAaBEHCTB K PELICHUIO MaTEMaTHUECKUX 3a/J1a4 U 3a/1a4
U3 Pa3IUYHBIX 00J1aCTel HAYKU U pealbHON KU3HU.

DOyHkuuM ¥ rpaguku

@Oyukims, crnocodbl 3amanus ¢(yHKIMUA. B3aumuo oOpatHble (ynKuuu. Kommnosunus
byukuuit. ['paduk pyHkumu. DnemeHTapHble Ipeodpa3zoBaHus IpapuKoB QyHKIHA.

Ob6nacTh onpeaeneHuss 1 MHOXKeCTBO 3HaueHul GyHkuuu. Hynu @ynkuuu. [IpomexyTku
3HaKoNnocTossHCTBA. UETHbIe M Heu€THble (yHKuuU. [lepuognueckue QyHkuuu. IIpomexyTku
MOHOTOHHOCTH (pyHKIMU. MakcuMyMbl U MUHUMYMbI (QyHkuuu. HaunOosbliee u HauMeHbIlee
3HaYeHUs (PYHKIIMH Ha TPOMEKYTKE.

Jluneitnasi, kBagpaTuyHasi U IpOOHO-THHEWHAs QYHKIMHU. DIEeMEHTapHOe UCCIIeI0BaHuE U
MOCTPOEHUE UX IPadUKOB.

Crenennas (QyHKIMS C HaTypaJbHBIM W LENbIM MNoOka3areneM. EE cBoiictBa u rpaduk.
CpoiicTBa M rpauk KOpHA Nn-Oi CTerneHW Kak (QyHKIMM OOpaTHOM CTENeHH C HaTypalbHbIM
MIOKAa3aTEJIEM.

[TokazarenbHast u norapudmuyeckas GyHKIUU, UX CBOWCTBA U rpaduku. Vcmnonbp3zoBaHue
rpadukoB QyHKIMI 11 pelIeHus] ypaBHEHUH.

TpuroHomerpuveckas OKPY)KHOCTb, OIPENEICHUE TPUTOHOMETPUYECKUX  (PYyHKITHIA
YHUCJIOBOT'O ApIyMEHTA.

DYHKIIMOHAIBHBIC 3aBUCUMOCTH B PEAJIbHBIX TpoIieccax U SBICHHIX. | paduKku peaabHbIX
3aBUCUMOCTEMN.

Hauyaja MmaTeMaTH4eCKOro aHAJIU3a

HOCHGJIOB&TGJ'IBHOCTI/I, CITOCOOBI 3aJIaHUs TIOCIEI0BaTEeIbHOCTEM. MeTo MaTeMaTH4eCKOM
WHAYKIWH. MOHOTOHHBIC H OIpaHHUYCHHBIC IIOCJICAOBATCIIBHOCTH. I/ICTOpI/IH BO3HUMKHOBCHUA
MaTeMaTUYECKOT0 aHa/IM3a KaK aHaJIKn3a 0ECKOHCYHO MaJIbIX.

Apudmernueckas W TeoMmMeTpuyeckas  mporpeccur. beckoHeuHo — yObIBaromias
reomeTpuueckas nporpeccus. Cymma O0€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKON MPOTPECCHH.



JIMHEeMHBIN M OKCHOHEHUHAIbHBIM pocT. Yumcno e. @Popmysia CIHOKHBIX MPOLIEHTOB.
Hcnonp30Banue Nporpeccuu i pelIeHts pealbHbIX 3aa4 IPUKIIAIHOrO XapaKTepa.

HenpepsiBHble QyHKIMM U UX cBOMcTBA. TOUKM pa3pbiBa. ACUMNOTOTHI IpauKOB (PyHKIHUI.
CpoiicTBa (hyHKIMI HENPEPHIBHBIX HAa OTpe3ke. MeTo MHTEPBAJIOB JJIS PEIICHUs HEPAaBEHCTB.
[TpuMeHeHne CBOWCTB HEMIPEPBIBHBIX (DYHKLUH JUIs peIIeHHs 3a/1ay.

[lepBas u BTOpas npousBoanbie GyHKIUU. Onpenenenrue, reoOMeTpUYecKuil U pU3nIecKuii
CMBICIT IPOM3BOAHOM. YpaBHEHHUE KacaTebHOU K rpapuKy QyHKIIHH.

[TpousBoHbIE 3NeMeHTapHBIX QyHKIMH. [Ipor3BOIHAS CyMMBI, TPOU3BEACHUS, YACTHOTO U
KOMITO3UIIUH (PYHKITHI.

MHuo:xecTBa H JIOTHKA

MHoOXecTBO, onepaluy HajJ MHOXECTBaMHM U WX CBoicTBa. Juarpammel Ditnepa—Benna.
[IpruMeHeHne TEOPETUKO-MHOKECTBEHHOIO alllapara JJisi ONUCAaHHsS PEaJbHbIX IPOLECCOB U
SIBJICHUM, TIPU PELIEHUH 3a]a4 U3 JPYTUX Y4eOHBIX IIPEIMETOB.

OHpCI[CJ'ICHI/Ie, TEOpCMa, CBOMCTBO MaT€MaTHYECKOTO O6T>€I(Ta, CJIC€ACTBUC, 10KA3aTCIbCTBO,
PaBHOCHUJIBHBIC YPABHCHHUA.

11 KUIIACC

YucJia 1 BBIYUCIEHUSA

HaTypaJIBHBIe 1 LOeJbIC 4YHuciia. HpI/IMCHeHI/Ie MMPU3HAKOB JCJIUMOCTH HLCJIbIX YHUCCII,
HanOonbui o0t genurens (nanee — HOJl) u naumensiiee obiee kpatHoe (nanee — HOK),
OCTATKOB IO MOAYJIIO, AJITOPpHUTMA EBKJII/II[a JJId pCIICHUS 3a1a4 B HCJIbIX YHUCIaX.

KoMmiekcHble 4yucla. Anre6pa1/1qecm${ U TPUTOHOMCTPUUCCKAA (bOpMLI 3aliucu
KOMIIJICKCHOI'O 4McCJia. ApI/I(I)MCTI/I‘-ICCKI/IC onepanrn ¢ KOMIUICKCHBIMH YHUCJIAMU. I/I306pa)KeHI/IC
KOMIIJICKCHBIX YHCEI Ha KOOpﬂHHaTHOﬁ IIJIOCKOCTH. d)opMyﬂa MyaBpa. KOpHI/I Nn-o¥l CTENEHH U3
KOMIIJICKCHOI'O 4HMcClia. HpI/IMeHeHI/IC KOMIUJICKCHBIX YHCCT JJIS pCIICHUS (1)PI31/I‘{€CKI/IX u
TCOMETPHUUCCKUX 3a1ay.

YpaBHeHUS M HEPABEHCTBA

Cucrema u COBOKYITHOCTb ypaBHeHI/II\/JI " HCPABCHCTB. PaBHOCHIBHEBIE CHCTEMEBI M CUCTEMBI-
CJIICACTBHA. PaBHOCHIBHBIC HCpPaBCHCTBA.

Ot0op KOpHEW TPUTOHOMETPUUECKUX YPABHEHHUH C TOMOIIbI0 TPUTOHOMETPHUYECKOU
OKpPYXHOCTH. PellleHne TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHEIE MCTOABI PCIICHUS ITOKAa3aTCIbHbBIX U J'IOl"apI/I(bMI/I‘IeCKI/IX HCPaBCHCTB.



OCHOBHBIE METO/IbI PELLIEHUS] UPPAIIIOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METOIbI PEILIEHUSI CUCTEM U COBOKYITHOCTEW pallMOHANbHbBIX, HPPALIMOHATIBHBIX,
MOKa3aTeNbHBIX U JOrapu(PMUUECKUX YpaBHEHHIH.

YPaBHeHI/IH, HEPABCHCTBA U CUCTCMbI C IapaMCTpPaMHu.

[IpumeHeHne ypaBHEHMI, CUCTEM W HEPABEHCTB K PEILIEHUI0 MATEMaTUYECKUX 3ahad U
3ajjad U3 pa3IMyHbIX 00JacTed HAayKM M peaJbHOM JKU3HHM, HHTEpHpeTalus MOJyYEHHbIX
pE3yJIbTaTOB.

@OyHkuuM ¥ rpaguku

I'padux xommosunmu ¢yHkuuid. I'eomerpudeckue oOpas3bl YpaBHEHUH M HEPABEHCTB Ha
KOOPJMHATHOH INIOCKOCTH.

Tpuronomerpuyeckue GyHKIUHI, UX CBOWCTBA U TPadUKH.

I'paduueckue MeTOBI pellICHHUs YPaBHEHUH U HEpaBeHCTB. I paduueckue MeTo bl peleHHs
3a/1a4 ¢ napaMmeTpamu.

Hcnonp3oBanue rpapukoB (QYHKIMHA A7 HCCIEIOBAHMUS IPOLECCOB U 3aBUCHUMOCTEH,
KOTOpBIE€ BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTUX yUeOHBIX IPEIMETOB U PEAIbHOM KU3HU.

Hauyana MmaTeMaTH4eCKOr0 aHAJIU3a

[IpumeHeHne NPON3BOAHON K HUCCIIEIOBAaHUIO (PYHKIIMI HA MOHOTOHHOCTh U 3KCTPEMYMBI.
Haxosxenre HanOoJIbIIero 1 HAMMEHBIIIETO 3HAYECHUH HEMPEPHIBHON (DYHKIIMH HA OTPE3KeE.

[TpuMeHeHHe TPOM3BOAHOM MJIsl HAXOXKIACHUS HAWIYUYIIETO0 pEIIeHUs B TPHKIATHBIX
3ajauax, Ui OIpENENEHHs CKOPOCTH M YCKOPEHHs Mpolecca, 3alaHHOro (opMyJod WiIu
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBOOOpa3HbIX. llepBooOpasHbie 3i1eMEHTApHBIX
¢ynkuuit. [IpaBuna Hax0XA€HUS TIEPBOOOPA3HBIX.

WNurerpan. I'eomeTprdeckuil CMbBICH UHTErpana. BeraucieHue onpenenéHHOro MHTerpana
no popmysne HoroTona-Jleliouuma.

HpI/IMeHeHI/Ie HHTCrpajia Jd HAXOKIACHUA IUIOIIA[el IIOCKHUX (I)I/Il"yp u 00BEMOB
TCOMECTPUYCCKUX TCII.

[Tpumeps! pemennii nuddepeHuanbHbIX ypaBHeHUH. MaTeMaTHueckoe MOJeIupoBaHKe
peabHBIX MIPOLIECCOB € MOMOILBIO AU(PepeHIINaNbHBIX YPAaBHEHUH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YTJIVBJIEHHBIM VYPOBEHB) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATHI

1) rpaIaHCKOT0 BOCIIMTAHUS

c(OPMUPOBAHHOCTh TPAKIAHCKOM MO3ULMK  OOydarollerocs Kak akTUBHOIO H
OTBETCTBEHHOI'0 4WIEHAa POCCHMCKOro OOIIECTBA, MPEACTABIEHUE O MaTeMaTHYECKMX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJIEHUH, NpPOLEAYyp TpaxkJIaHCKOro oOlecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHE B3aUMOJACHCTBOBATH C COIMAIBLHBIMH HWHCTHUTYTaMHU B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM;

2) NATPUOTHIECCKOI'O BOCIIMTAHUSA

C(pOpMI/IpOBaHHOCTL pOCCHﬁCKOfI Fpa)KHaHCKOﬁ HJICHTHUYHOCTH, YBAXXCHUS K IIPOILIJIOMY U
HACTOAICMY pOCCHﬁCKOﬁ MaTeéMaTuKu, HCHHOCTHOC OTHOIICHHUE K JOCTHXXCHHAM pOCCHﬁCKHX
MAaTCMaTUuKOB H pOCCHﬁCKOﬁ MaTeMaTHU4eCKOMH IIKOJIbI, HMCIIOJIB30BAHUC 3THUX JOCTIDKCHUN B
APYIruX HAyKax, TCXHOJIOTI'UAX, C(I)ean O9KOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAHUE  JYXOBHBIX IIEHHOCTEH  POCCUICKOTO  Hapojaa, CHOPMUPOBAHHOCTD
HPABCTBCHHOI'O CO3HAHUA, OTUUCCKOTO MOBCACHUA, CBA3AHHOI'O C MPAKTUYCCKUM MPHUMCHCHUCM
JOCTHKEHUM HAyKH U JAESITEIbHOCTHbIO YYEHOIO, OCO3HAHUE JIMYHOIO BKJIa/Ja B IOCTPOCHUE
yCTOMUMUBOTO OYAYIIEro;

4) 3C¢TeTHYECKOT0 BOCTIMTAHMS

ACTETHYECKOE OTHOIICHUE K MUPY, BKIIFOYAsl SCTETUKY MAaTEMATHYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/a4, PEIICHUH, PacCyXKIeHUW, BOCIPHUUMYHBOCTh K MATEMAaTHYECKUM aCIEKTaM
Pa3JIMYHBIX BUJIOB UCKYCCTBA;

5) ¢pu3nUecKOro BOCIIMTAHUS:

CCbOpMI/IpOBaHHOCTB YMCEHUA MMPUMCHATh MAaTEMATUUCCKHUE 3HAHUA B MHTEPECAX 310POBOI0
n Oe3omacHoro o0pa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (310pOBOE
NUTaHue, cOATAHCUPOBAHHBIM PEKUM 3aHSATHH M OT/bIXa, PEryJsspHast PU3NUecKas aKTUBHOCTH ),
(Gu3nuUeCKOe COBEPIIICHCTBOBAHUE MPH 3aHITUSAX CIIOPTHBHO-03/I0POBUTEIILHON JCSITEIHHOCTHIO;

6) TPy10BOT0 BOCIIMTAHUS:

TOTOBHOCTb K TPYJY, OCO3HAHHE LIEHHOCTH TPYJOJI00Ms, HHTEpEC K Pa3IUYHbIM chepam
npoeCcCUOHATIBHON JEeSTEIbHOCTH, CBSI3aHHBIM C MaTEMAaTUKON M €€ NMPHIOKEHUSIMU, YMEHHE



COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiell mpodeccun © pealn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMYy OOpa3oBaHHUIO U
€caM000pa30BaHUIO HA TIPOTSDKEHUU BCEH JKU3HH, TOTOBHOCTh K aKTUBHOMY YUYaCTHIO B PEIICHUN
MPAKTUYECKHX 3a7]a9 MaTeMaTHIECKON HAIPaBICHHOCTH;

7) IKOJOIrH4€CKOro BOCrIMTaHus:

C(bOpMPIpOBaHHOCTB 9KOJIOTHYECKON KyJbTYypbl, IIOHHMMAaHHUC BJIMAHHA COLMAJIBHO-
OKOHOMHYCCKHUX IIPOLHECCOB Ha COCTOAHUC HpHpOHHOﬁ n COHH&J’IBHOﬁ Cp€abl, OCO3HAHUC
r100aJbHOTO XapaKTepa 3KOJIOTrHYCCKUX HpO6J’I€M, OpHUCHTAlHA HA IPUMCHCHUEC MaTEMAaTHYCCKUX
3HAHUM JJI1 pCUICHUA 3a1a4 B obnactu Oprma}omeﬁ CpE€Aanl, IMIaHUPOBAHUEC ITOCTYIIKOB U OLICHKHN
HUX BO3MOKHBIX MOCJAEACTBUM AJIs oxpy;xa}omeﬁ CpCabl;

8) HeHHOCTH HAYYHOTO MO3HAHMSA:

c(OPMHPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pasBUTHS HayKHd U OOIECTBEHHOM NPAaKTUKU, MOHUMAaHHE MATEMaTHYECKOW HAayKH Kak cepsl
YEJIOBEUECKOU JIEATEIIbHOCTH, ITAIOB €€ Pa3BUTHUs M 3HAYUMOCTH Ul PAa3BUTUS LIMBUIM3ALINH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKUA MU MAaTEMaTUYECKON KyJIbTYypOH KaK CPEACTBOM IIO3HAHUS MUDA,
TOTOBHOCTH OCYILECTBIISATH IIPOECKTHYIO U UCCIIEN0BATEIBCKYIO IEATEIbHOCT UHAUBUAYAIBHO U

B I'pyIIIIE.
METANPEIMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Ba3oBble JJornueckue neiicTBus:

BBISIBJISITh W XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKM MaTEMaTHUYECKUX OOBEKTOB,
NOHATHH, OTHOWICHHHA MEXAYy TMOHATHAMH, (POPMYIHUPOBATH OMNpEAETCHHUS IOHSATHH,
yCTaHABJIMBATh CYIIECTBEHHBIH NPHU3HAK KIACCU(PHUKAIMHM, OCHOBAaHHMSA JUIS OOOOIICHHS W
CpaBHEHUs, KPUTEPUHU IPOBOIMMOIO aHAJIN3A;

BOCIIPpUHUMATD, (I)OpMyJII/IpOBaTL u Hp606pa3OBBIBaTB CYXKJACHUA: YTBCPAUTCIIbHBIC U
OTpULATCIIBHBIC, CIMHUYHBIC, YHACTHBIC 1 O6H_II/IC, YCJIOBHBIC;

BBISIBIIATh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHBOpEUUs B (pakTax,
JNAHHBIX, HAOMIONEHHWSIX W  YTBEPXKACHHUAX, TMpeaiaraTh KPUTEPUU IS BBISIBICHUSA
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

JleJlaTh BBIBOJBI C MCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKJIIOUeHHH, YMO3aKIFOUEHHUH M0 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENILHO J10KAa3aTeIbCTBA MATEMAaTUUECKUX YTBEPKICHHH (TIPsIMbIE U OT
OPOTUBHOTO), BBICTpPAUBaThb aPryMEHTAllUI0, TMPUBOIUTH MPUMEPbl U  KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYKJICHHS U BBIBOBI;



BbIOMpATh c110co0 penieHust yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB PELLIECHUS,
BBIOMpATh HanOoJIee MOIXOAAIINHA ¢ YIETOM CaMOCTOSTEIBHO BBIACTICHHBIX KPUTEPUEB).

Ba3oBble ucciaeaoBaTeaLCKUe AeiiCTBUS:

HCII0JIb30BaTh BOMPOCH! KaK MCCIIEIOBATEIbCKUNA MHCTPYMEHT NO3HaHUs, (POPMYIHPOBAThH
BONPOCHI, (UKCHUpYIOIIME MPOTUBOpEUUe, MpoOjeMy, yCTaHaBIMBAaTh HCKOMOE U JaHHOE,
(bopMHUPOBATH TMIIOTE3Y, APIYMEHTHUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MPOBOAUTH  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  3KCIIEPUMEHT, HCCIEAOBAHUE IIO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBICHUS, IMPOIIECCa, BBIIBICHUIO
3aBUCHUMOCTEH MEXy 00bEKTaMH, SIBICHUSIMHU, IIPOIIECCAMU;

CaMOCTOATEILHO (HOPMYITUPOBATh 000OMICHHS U BBIBOBI IO PE3yIbTaTaM IPOBEIAEHHOIO
HAOJIFOIEHUS, UCCIICIOBAHMS, OLCHUBATH JOCTOBEPHOCTD MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
0000111eHHIT;

IMPOrHO3MPOBATH BO3MOXKHOC PAa3BUTUC MPOLECCCA, a TAKKC BBIABUI'aTb HNPCAINIOIOXKCHUSA O
€TI0 pa3BUTUHN B HOBBIX YCJIOBHAX.

Pabora ¢ unopmanmeii:

BBISIBIIATH JeUIUTHI HHGOPMAIUH, TaHHBIX, HEOOXOIUMBIX JUIsI OTBETA HA BOMPOC U IS
pELICHUS 3a/1a4H;

BbIOMpaTh MH(OpPMAIMIO W3 HCTOYHUKOB PA3NUYHBIX  THUIOB, AHAIM3UPOBATH,
CHUCTEeMATH3UPOBAaTh W HMHTEPHPETUPOBATH HMH(POPMAIMIO pPA3INYHBIX BHAOB u  ¢GopM
MPE/ICTABJICHHUS;

CTPYKTYpUPOBaTh HHPOPMAIIHIO, TIPEICTABIIATE €€ B PA3JIMYHBIX (POpPMax, HIUTFOCTPHUPOBATH
rpaguyecKy;

OLICHMBATh HAAEKHOCTh HMHQOpPMAIMM IO CAMOCTOSITENbHO  C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA
OO01enue:

BOCIIPHUHUMATL H Q)OpMYHI/IpOBaTB CYyXXACHUA B COOTBCTCTBHU C YCIOBHAMHU H LCIIEIMU
O6H.I€HI/I${, SICHO, TOYHO, I'PAMOTHO BbIPpaXXaTb CBOK TOYKY 3PCHHUA B YCTHBIX W IMHCBbMCHHBIX
TCKCTAaX, 1aBaTh [IOACHCHUSA 110 XOAY PCUICHUS 3a/1a4, KOMMCHTUPOBATH HOJ'Iy‘-ICHHBIfI pE3YyJbTaT;

B X0j€ OOCYXJICHHS 3a/laBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMON TEMBbI, TTPOOIEMBI,
pemaemMol 3a/iauyd, BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA IMOWCK PEIICHUS, COMOCTABISATh CBOM
CYXJICHUS C CYKICHUSMHU JPYTUX YYaCTHUKOB JUANOTa, OOHApYKHUBATh PAa3IMYMe U CXOJICTBO
MIO3HIINH, B KOPPEKTHOU (popme (GOpMyTUpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;



IIPEACTABIIATh PE3YyJIbTAThl PEIICHUs 3aJadd, JKCIIEPUMEHTA, HCCIEAOBAHUSA, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (pOpMAT BBICTYIUICHHS € YYETOM 3aj1ay MPE3EHTALUU U OCOOCHHOCTEN
ayIUTOPUH.

PeryasiTuBHbIe YHUBEpPcAJIbHbIE YUeOHbI€ 1eiCTBUSA
Camoopranuzaunms:

COCTaBJIATh IUIAH, AJITOPUTM pEIIEHUs 3a/ladyd, BBIOMpPATh CIOCOO pPELIEHUS C y4ETOM
HUMEIOLINXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHUaHThI pELICHUH ¢ yuéTOM HOBOM MHpOpMaLUu.

CaMOKOHTPOJIb, 3MOLUHMOHAJIbHBIA HHTEJLJIEKT:

BJI1aACTh HaAaBbIKaMH [M03HABaTEIILHOM pe(bJ'IeKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX HefICTBHfI u
MBICJIIMTCIIBHBIX IIPOLECCOB, UX PE3YJIBTATOB, BIIAACTH crocodamu CaMOIIPOBCPKH, CAMOKOHTPOJIA
mponecca u pe3yjibTatra pCliCHuA MaTeMaTUIeCKON 3aJa4H,

MPEABUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYThH IIPH PEIICHUM 3a/1a4d, BHOCHUTH
KOPPEKTHBHI B JACATEIHHOCTb HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMJICHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3YJIbTATa LIEIH U YCIOBUSAM, OOBSCHITD IPUUUHBI TOCTHKECHHUS
WIA HEJOCTHKEHHUS pe3yJbTaTOB JEATENbHOCTH, HAXOAUTh OIIMOKY, JaBaTh OICHKY
nproOpPEeTEHHOMY OTIBITY.

CoBmMecTHAS AEeATECJIBbHOCTD:

MIOHMMATh M HCIIOJIb30BATh MPEUMYILECTBa KOMAaHIHON W MHJIMBUIYaJIbHOU pabOTHI NpHU
peIICHNN y‘-I€6HI)IX 3aa4, IMPHUHUMATbL MLCJIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATDH
OpPTaHM3aIMI0 COBMECTHOW padOThI, pactpelessiTh BUABI padOT, JOTrOBapUBATHCS, OOCYXKIATh
MIPOIIeCC U pe3yabTaT paboThl, 00001IaTh MHEHHS HECKOIBKUX JTFOCH;

y4acTBOBaTh B I'PYNNOBBIX (hopmax paboThl (0OCyXkIeHHs, OOMEH MHEHHH, «MO3TOBbIE
HITYPMBI» ¥ UHBIE), BBITIOJIHATH CBOIO YAaCTh paOOTHI M KOOPIUHUPOBATH CBOH ICUCTBUS C IPYTUMHU
WIeHaMH KOMaHJbl, OIIEHMBAaTh KAauyeCTBO CBOET0O BKJaJa B OOIMIMHA MPOAYKT IO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYACTHUKAMU B3aUMO/IEHCTBUS.



INPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenus B 10 kJjacce oOyqaroniuiicss TOJYYHUT CIEAYIONIUE TMPEIMETHbIC
pe3yNbTaThl MO OTACIbHBIM TeMaM pabouell mporpamMmbl ydeOHOTO Kypca «AinreOpa u Hayaia
MaTEMaTHYECKOTO aHAIIU3ay:

Yucaa ¥ BLIYUCTIEHUS

CB060,[[HO OIICPHUPOBATH IMOHATHAMU: pAllUOHAIIBLHOC YUCIIO, OcCKOHEUHas nepuoanvcCKas
I[p06b, MPOLCHTBI, HPPAIUOHAIIBHOC YHCIIO, MHOXKXCCTBA pPAllMOHAJIBHBIX U JIEUCTBUTEIIHLHBIX
qucell, MoayJIb JIECTBUTEIIBHOI'O quciia,

MPUMEHSTH IPOOU U MPOLEHTHI AJIs PEeIICHUs MPUKIAIHbIX 3a/1a4 U3 Pa3IUYHbIX OTpacieit
3HaHUU U peajibHOW KU3HU;

IIPUMEHATh NPUOIMKEHHBIE BBIYKUCICHUS, IpaBWIa OKPYIJIEHUS, NPUKUAKY U OLEHKY
pe3yJibTaTa BEIYMCIIEHU;

CBO60,Z[HO ONEpHUpOBATH IMOHATHEM: CTCIICHb C MLCJIBIM II0KA3aTCJIEM, HCIIOJIb30BaTh
MoAXO ALYy TO (bOpMy 3aI1ucCu I[CI‘/'ICTBI/ITGJ'IBHBIX YUCCI IJid pCIICHHA IPAaKTHYCCKHUX 3alad U
MMPCACTAaBJICHUA NaHHBIX;

cBOOO/IHO OIEPUPOBAThH MOHATUEM: apU(PMETUUECKUN KOPEHb HATYpaIbHOMN CTETEHU;
CBOOO/THO OIIEPUPOBATH MOHATHEM: CTETIEHb C PAllMOHATIBHBIM IT0Ka3aTeNIEM;

CBOOO/JIHO ONEpUPOBATh MOHATUSAMU: JoTapu(M dKcla, AECITUYHBIE M HaTypaJibHbIE
norapudmsr;

CBOOOJHO OMEpPUPOBATh TMOHATHUSMHU: CHHYC, KOCHHYC, TaHI€HC, KOTaHI€HC YHCIOBOTO
apryMeHTa;

OIIEPUPOBATH MOHATUAMHU: APKCUHYC, aPKKOCUHYC U aPKTAHI'€HC YUCJIIOBOIO apryMeEHTa.
YpaBHeHUS H HEPABEHCTBA:

CBO60,2]HO OICPpHUPOBATH MMOHATUAMM: TOXKICCTBO, YPABHCHHUEC, HCPABECHCTBO, PABHOCUJIBHBIC
YpPaBHCHUA U YPABHCHUA-CIICACTBUS, PABHOCUJIBHBIC HCPABCHCTBA,

MNPUMCHATH PAa3JIMIHBIC MCTOJbI PCHICHUA PpPalUOHAIIBHBIX U ,Z[p06H0-paI_II/IOHaJIBHLIX
ypaBHCHHﬁ, MNPUMCHATH MCTOA UHTCPBAJIOB JIs1 pCHICHUS HCPABCHCTB,

CBOOOJHO ONEpUpOBaTh MOHATUSAMH: MHOIOWIEH OT OJHOM MEpPEeMEHHOW, MHOTOWIEH ¢
LEJIBIMU K03((PUIIMEeHTaMU, KOPHU MHOTOWIEHA, IPUMEHSITh JI€JIEHNE MHOTOUYIEHA HA MHOTOUJIEH
C ocTaTkoM, Teopemy besy u Teopemy Buera nis pemenus 3anay;



CBOOOJTHO OINEpPUPOBATh TMOHATHSAMHU: CHCTEMa JIMHEHHBIX YpaBHEHHWH, MaTpUIIa,
ONpeNeNuTeNb MaTpullbl 2 X2 W €ero TIeOMETPUUYECKHH CMBICI, HCIOJb30BaTh CBOMCTBA
omnpenenuTenst 2 X 2 i BBIYUCICHUS €r0 3HAYeHUs, MPUMEHITh OMPEACIUTEIN IS PEIICHUs
CHUCTEMBbI JIMHEHHBIX ypaBHEHUH, MOJCIHUPOBATH PEANbHBIC CHUTYyallUd C TOMOIIBIO CHCTEMBI
JUHENHBIX YPaBHEHMM, MCCIEIOBAaTh IIOCTPOCHHBIE MOJEIM C IOMOINBKD MATpULl H
ONpEeNIETUTENEH, UHTEPIPETUPOBATH ITOIYYEHHBIN Pe3yJIbTaT;

HCIIOJIb30BaTh CBOMCTBA JEHUCTBUI C KOPHSIMU /7Sl MpeoOpa30BaHuUs BbIPAKEHMUIA;

BBIIIOJIHATD Hp606pa3OBaHI/I$I YHCJIOBBIX BLIpa)KeHHfI, coJACprKamunx  CTCICHU C
palrOHAJIBHBIM IIOKa3aTCJICM,

UCIIOJIb30BaTh  CBOMCTBa  jorapudmoB Juisi  MpeoOpa3oBaHUs  JIOTapUPMHUUECKUX
BBIPAKECHMI;

CBOOOJHO  ONEpPUPOBATH  MOHATHAMM:  HUPpAlMOHAJIbHBIE,  IIOKa3aTelbHblE U
JorapupMHUUECKUE YpaBHEHUS, HAXOIUTh UX PELIEHHs C MOMOLIbI0 PABHOCUIIBHBIX MEPEX0JI0B
WIHM OCYLIECTBIISAS IPOBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBIE  TpPUTOHOMETpUYecKHMe  (QopMyibl  aisi  mnpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHUN;

CBOOOZIHO ONEpUPOBATh IMOHATHEM: TPUIOHOMETPUYECKOE YpPABHEHHE, IPUMEHSITDH
HEoO0Xo1uMBbIe (POPMYITBI ISl pEIICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKHX YPaBHEHUH;

MOZACIIMPOBATh PCAJIBHBIC CUTYAllUW Ha A3BIKC anrerLI, COCTAaBJIAATb  BBIPAXKCHUS,
YPaBHCHUS, HCPABCHCTBA II0 YCIOBHUIO 3aJladud, HCCIICIOBATH IIOCTPOCHHBIC MOJICIU C
HCIIOJIb30BAHUCM allliapara anrerLI.

®OyHkuum 1 rpadpuku:

CBOOOJHO ONEpUpPOBATh MOHATHAMHU: (DYHKIHS, CIOCOOBI 3aJaHMs (YHKLIUHU, B3aUMHO
oOpaTHble (QYHKUUH, KOMMO3UIMS (YHKIMHA, rpaduk (YHKIHU, BBIIOIHATH 3JEMEHTapHBIE
npeoOpa3oBaHus rpadukoB GyHKINHI;

CBOOO/JHO OMNEpUPOBATH TMOHATUSMHU: OOJIACTh OMNPEJENICHUS M MHOXKECTBO 3HAYCHHI
byHKIMHN, Hy1M QYHKIUHU, TPOMEKYTKH 3HAKOIOCTOSHCTBA;

CBOOOJHO OIEpPHPOBATH TOHATHSAMH: YETHbIE W HEUETHBIE (DYHKUIUH, MEPUOJNYECKHE
(GYHKINH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIUH, MaKCHMyMbl M MHHHUMYMBI (YHKIIHH,
HauOoJbllIee ¥ HAMMEHbIIee 3HaueHne (PYHKIIUU Ha TPOMEKYTKE;

CBOOOJHO OIEpPHUPOBATH TOHATHAMM: CTENEHHAs (YHKUMS C HATypaIbHBIM U IIEIBIM
nokasareseM, rpaduk CTeNeHHOH (YHKIMU C HaTypajJbHBIM W LEJNBIM IOKa3aTeieM, rpaduk
KOPHS N-Oi CTENeHH KaK (YHKIUU 0OpaTHOM CTENEHU C HaTypallbHbIM IIOKA3aTeIeM;



ONIEPHPOBATh TOHATUSMH: JIMHEHHAs, KBaJgpaTU4HAs W ApOOHO-THHEHHas (QYyHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIE0BAaHHUE U TIOCTPOCHUE UX IPa(pUKOB;

CBOOOJHO ONEpHPOBATh MOHATUSAMH: IOKa3aTeibHas U Jorapupmuueckas (yHKIHUH, UX
CBOMCTBA U rpauKH, UCIIOIB30BaTh UX I'paUKu /IS peIIeHUs] ypaBHEHUI;

CBOOO/JIHO OINEpPUPOBATh MOHATHSAMHU: TPUTOHOMETPHYECKAs] OKPYKHOCTb, OIpe/eeHHe
TPUTOHOMETPUUYECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;

UCIIONIb30BaTh Tpaduku (YHKIUH ISl UCCICIOBAHUS IPOIECCOB M 3aBHUCHMOCTEH MpHU
peIIeHrHr 3aa4 U3 APYTruX Y4eOHBIX MPEJAMETOB U PeaabHOW JKU3HHU, BBIpaXKaTh (OpMyliaMu
3aBUCUMOCTHU MEK/ly BEIIMUUHAMU;

Hauaja MmaTeMaTH4YeCKOIo aHAJIU3A:

CBOOOJHO OIEpPHUPOBATH MOHATHAMH: apuMeTHueckas M TeoMeTpudecKas MPOrpeccus,
OeckoHeuHO yOBIBaIOIasi reOMETPUIECKast MPOrpeccusi, TMHEHHBIA U SKCIIOHEHIIUAIBHBIA POCT,
(dopMyIIa CI0XKHBIX MPOLIEHTOB, UMETh MPEACTABICHNE O KOHCTAHTE;

HCIOJIB30BAaTh MPOIrpeCCuun Jisl pCHICHUA PCAJIbHBIX 3a/1a4 IIPUKIIAAHOI'O XapaKTepa,

CB060)1H0 OIICPpHUPOBATH IIOHATHUAMMN: IOCIC10BATCIIBHOCTD, CIIOCOOBI 3aaHusd
HOCJIGIIOB&TCJIBHOCTGFI, MOHOTOHHBIC U OT'PAHUYCHHBIC ITOCJICA0BATCIIBHOCTHU, IOHUMATh OCHOBLI
3apOXKACHUA MATCMATHYCCKOI'0 aHalin3a KaK aHaJIn3a OECKOHEUHO MaJbIX;

CBOOOJHO OMEpUPOBATh MOHATUAMU: HENpepbIBHbIE (YHKIMH, TOYKU pa3pbiBa rpaduka
(byHKLIMH, aCUMOTOTHI Tpaduka GyHKINY;

cBOOO/JIHO OMepUpOBaTh MOHATHEM: (YHKIUS, HENpepbhIBHAs Ha OTpe3Ke, MPUMEHSTh
CBOICTBa HEMIPEPHIBHBIX (GYHKIIU JIJIsl pEelIeHUs 3a/1a4;

CBOOOJHO ONEpUPOBATh TOHATHSAMU: TI€pBasi W BTOpas NPOM3BOJIHBIC (DYHKIHUH,
KacaTenbHast K rpaduKy QyHKINY;

BBIUUCIISATH IPOU3BOJIHBIE CYMMBI, TPOU3BEICHHUS, YACTHOTO U KOMITO3UIIMU JIBYX (DYHKITUH,
3HATh MIPOU3BOHBIC AIEMEHTAPHBIX (PYHKIINNA;

HCIIOJIH30BaTh TEOMETPUUECKHUIN M (PU3NUECKHII CMBICT TIPOU3BOHOMN TSI pEIIeHUs 3a/1a4.
MHokecTBa M JIOTHKA:
CBOOOJTHO OTNEPUPOBATH MOHITUSIMU: MHOXKECTBO, OTIEpaAIlMU HaJl MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIH armapar JUIsi ONMCAHUs pealbHbIX MTPOLECCOB U
SIBJICHUH, MIPU PEIICHUH 3a]1a4 U3 APYTUX YUEOHBIX MPEIMETOB;



CBOOOJHO ONEpUPOBaTh IOHATUSMH: OINPEAEICHUE, TEOpPEMa, YpPAaBHEHUE-CIEICTBHE,
CBOWMCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTeNbCTBO, PABHOCWIBHBIE YypaBHEHHS U
HEPaBEHCTBA.

K xonimy oOydenmss B 11 KJjacce oOy4arOnIMiics MOJYYUT CIEAYIONME MPEAMETHBIC
pe3yNbTaThl MO OTACIBHBIM TeMaM pabouell mporpammbl y4eOHOTO Kypca «AinreOpa u Hayaia
MaTEMaTHYECKOTr0 aHAJIU3a»:

Yuciaa ¥ BHIYUCJIEHUS

CBOOOJIHO OIMEpUPOBATh TMOHATHUSAMH: HATypajdbHOE M IIEJIO€ YHCJIO, MHOXECTBA
HaTypaJbHbIX U LEIbIX YUCEN, UCIOJIb30BATh MPU3HAKHU AeauMocTH menbix uncen, HOJl n HOK
HaTypaJIbHBIX YMCEN IJIsl PEIICHUs 3a7a4, IPUMEHATh anroput™M EBkinaa;

CB060)IHO OICpHUPOBATH NOHATUCM OCTATKa 110 MOJYJIIO, 3allMChIBATh HATYPAJIbHbLIC YHCJIa B
PA3JIMYHBIX MMO3UIMOHHBIX CUCTCMAaX CUHUCIICHUS,

CBOOOJHO ONEPUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHUCIO U MHOKECTBO KOMILJIEKCHBIX
quCell, MPeJCTaBIATh KOMIICKCHBIE YHCIIA B alreOpandyeckoil 1 TpPUroHOMETPUYECKoil Gopme,
BBITOJIHATH apU(PMETUIECKHE OTIEPALMU C HUMH U N300pakaTh HAa KOOPMHATHON TIOCKOCTH.

YpaBHeHNsI M HEPABEHCTBA:

CBO6OZ[HO OICprUpoOBaTH TTOHATUSAMMU: HppauOHAJILHBIC, IIOKa3aTCIbHBIC n
JIOFapI/I(i)MI/I‘-ICCKI/Ie HCPaBCHCTBA, HAXOJUTH UX PCUHICHUA C TOMOIIBIO PAaBHOCHUJIBHBIX ITIEPEXOA0B,

OCYIIECTBIIATH OTOOP KOPHEW MPH PEIICHUN TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOO/ZIHO OIEPUPOBATh IOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHSThH
HEoO0XoIuMBbIe (OPMYITBI ISl pEIICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKIX HEPABEHCTB;

CBO6OI[HO OIICPUPOBATDH IMOHATHUAMU: CUCTEMA U COBOKYITHOCTD ypaBHCHI/Iﬁ U HCPABCHCTB,
PaBHOCHUJIbHBIC CUCTCMBI U CUCTCMBI-CJIICACTBHA, HAXOJUTH PCIICHUSA CUCTCMbI U COBOKYHHOCTeI;'I
palOHAJIBHBIX, HWPPAIUOHAJIbHBIX, IIOKAa3aTCJIbHBIX U J'IOl"apI/I(I)MI/I‘-ICCKI/IX ypaBHeHI/Iﬁ nu
HCPABCHCTB;,

pemaTb  palMOHANbHbIE, WPpPALUOHAIBHBIE, IOKa3aTelbHbIE, JOTapu(pMUUYECKHe WU
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEPIKAIIME MOTYJIH U ITapaMeTPhI;

PUMEHSTH TpadUUIecKre METOIBI ISl PEIICHUS] YPaBHEHUI 1 HEPABEHCTB, a TAKXKe 3a71a4 C
napameTpamu;



MOJICIUPOBATh pEaJbHbIC CHTyallud Ha S3BIKE aiureOpbl, COCTaBIATH BBIPAKEHUS,
YpaBHEHHS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a/1a4H, UCCIIEI0BATh IOCTPOEHHBIE MOJIENIN
C MCMOJb30BAaHUEM arllapara ajareopbl, MHTEPIPETUPOBAThH MOJYUYEHHBINH Pe3yJIbTaT.

DOYyHKUMH U TPaPUKU:

CTPOUTH Ipa@UKU KOMIO3UIMH (PYHKIMHA C MOMOUIbIO AJIEMEHTApPHOI'O HCCIIETOBaHUS U
CBOMCTB KOMITO3ULIUU ABYX (PYHKIIHIA;

CTPOUTH reoMeTpuyeckre 00pa3bl ypaBHEHUN M HEPABEHCTB Ha KOOPAWHATHOM MJIOCKOCTH;
CcBOOO/IHO ONEPUPOBATH MOHATUAMU: I'paUKH TPUTOHOMETPUUECKUX (QYHKIUI;
OPUMEHATHh QYHKIUH U1 MOJEIIMPOBAHMS U UCCIIEI0OBaHUS PEaIbHbBIX POIIECCOB.
Hauyana maTeMaTH4ecKkoro aHajm3a:

UCMOJIb30BaTh IPOU3BOJAHYIO JUIi HCCIENOBaHUS (YHKIMM HAa MOHOTOHHOCTb H
KCTPEMYMBI;

HAXO0JIUTh HauOOJIbIIIEEC U HAUMEHbIIIEE 3HAUCHHS (PYHKIIUU HETIPEPHIBHON HA OTPE3KE;

UCIOJIb30BaTh IPOU3BOIHYIO AJIs1 HAXOKICHUS HAWITyYlIero PeIIeHuUs B IPUKJIAIHbIX, B TOM
qHCIIE COUUAIBHO-KOHOMHUYECKHUX, 3a/1a4ax, IS OIPEAEIIEHNsI CKOPOCTH M YCKOPEHUs Mpoliecca,
3aJJaHHOTO (OPMYJIOH UK IrpaduKoM;

CBOOOJIHO ONIEPUPOBATH MOHATUSAMU: MIEPBOOOPa3Hasi, ONPEACTIEHHBIN HHTETPaJl, HAXOIUTh
MepBOOOpA3HbBIC 3JEMEHTAPHBIX (YHKIIMH W BBIYHCIATH WHTerpas 1o (opmyine HproToHa-
JletiOnua;

HAXOJUTh IJIOUIAIU THIOCKUX (UTYp 1 00BEMBI TEJT ¢ TOMOIIBIO0 HHTETpaa;

UMETh TPEJICTABICHUE O MAaTEeMaTHYeCKOM MOJICIIMPOBAHUHM Ha IMPHUMEPE COCTABIICHHUS
nuddepeHIaTbHBIX YPAaBHCHHH;

peuiaTh MpUKIAJAHBIC 3aaa4i, B TOM YHUCJIC COUHUAJIBHO-3KOHOMHUYCCKOIoO U (i)I/ISI/I"IeCKOFO
XapakTepa, CpeACTBAMU MATECMATHYCCKOTI'O aHaJIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Ne HaumeHoBaHue pa3aenoB H TEM MPOrpaMMbI KonnyecTBo yacos ‘ DnekTpoHHbIE (HU(POBBHIC)
n/m Beero|| Konrponbusie | Ilpakruyeckue 0bpa3oBaTeNbHbIC PECYPCEI
paboThI paboThI
1  |[MHOXeCTBO AEHCTBUTEIbHBIX YKcea. MHOrowieHsl. Painonaneueie | 24 1 (1
ypaBHeHuUs U HepaBeHCTBA. CHCTEMbI TMHCHHBIX YPaBHCHUIA
|2 Hd)yHKuHH u rpaduku. CterneHHas GYHKIHS C HEIbIM OKa3aTelIeM H 12 H H H[[]] ‘
3 ||Apudmerryeckuii KOpeHb n-oii creneHu. MppanuoHaabHbIe 15 (1
ypaBHEHUS
|4 HHOKasaTenLHaﬁ ¢bynkuus. [lokazarenbHble ypaBHEHHS H 10 H 1 H H[[]] ‘
|5 Hﬂorapn(bMquCKasI ¢ynkuus. JlorapudmMudeckne ypaBHEHUs H 18 H 1 H H[[]] ‘
|6 HTpHFOHOMeTpI/IquKHe BBIPKCHUS M YPaBHEHHUS H 22 H 1 H H[[]] ‘
|7 HHOCJ‘ICI{OBaTeHBHOCTI/I U TIPOTPECCUH H 10 H 1 H H[[]] ‘
|8 HHerepHBHHe ¢byukuuu. [IpousBoaHas H 20 H 1 H H[[]] ‘
|9 HHOBTOpeHI/IC, 0000111eHIe, CUCTEMATH3AIUS 3HAHUI H 5 H 2 H H[[]] ‘
|I[06aBI/ITI, CTPOKY ‘
|OBILIEE KOJIMYECTBO YACOB I10 [IPOT'PAMME | 136 | 10 [ 0 [ |
11 KJIACC
No HanmenoBanue pa3ienoB u TeM MpOrpaMMbl ‘ KonuuectBo yacos ‘ DnexTpoHHEIE (ITUPPOBHIE)
n/n Bcero|| KontponsHsie [IpakTHyeckne 0GpasoBaTeNbHbIe pecypebl
paboThl paboTer
|1 ”HCCJ‘IGI{OB&HI/I@ (YHKIHI C ITOMOIIBIO TPOU3BOIHOM H 22 H 1 H H[[]] ‘
|2 ”Hep13006pa3Has[ U MHTETpa H 12 H 1 H H[[]] ‘
3 |I'paduku TpuroHomMeTpudeckux QyHKIuA. TPUrOHOMETPUYECKIE 14 1 [
HEPaBCHCTBA
4 |[UpparuoHaibHble, MOKa3aTeIbHbIC U JIOTapUPMHUICCKIEC 24 1 [
HEPaBCHCTBA




Ne HamMenoBaHue pa3genoB ¥ TeM IIPOTrpaMMBbl ‘ KonudaectBo gacoB ‘ OnekTpoHHEIE (HU(PPOBHIE)
n/n Bcero|| KonTposbHbIe [IpakTrueckue 06pasoBaTebHEIC PeCypehl
paboTsI paboTh
|5 ”KOMHJIGKCHBIG qrcia H 10 H 1 H H[[]] ‘
|6 ”HaTypanLHHe U [[eITBIC YHCIIA H 10 H 1 H H[[]] ‘
7 ||ICucTeMbl pallMOHAIBHBIX, HPPAIIMOHATBHBIX TOKA3aTSIbHBIX U 12 1 [
orapuMUUCCKUX ypaBHEHUIT
8 |3asaun ¢ napaverpamn lwe] ] ] |
|9 ”HOBTOpeHI/Ie, 0000111eHe, CHCTEMATH3allNs] 3HAHUH H 16 H 2 H H[[]] ‘
|)106a13m1) CTPOKY ‘
(OBLLIEE KOJIMUECTBO YACOB I10 [IPOTPAMME | 136 | 10 [ 0 [ |
IMMOYPOYHOE IINIAHUPOBAHUE
10 KJIACC
No Tema ypoka ‘ KonnuectBo yacoB ‘ Jara DNeKTpOHHBIC ITUPPOBHIC
n/n Beero| Kontponbhbie | Tpaktuueckue || M3YH9CHHS 00pa3oBaTeNIbHbIE PECYPCHI
paboThI paboThI
|l H[[MHO)KGCTBO, oTiepaInyy HaJl MHO)KECTBAMH U X CBOWCTBA H 1 H H H H[[]] ‘
|2 H[[}]I/IarpaMMH Diinepa-Benna]| H 1 H H H H[[]] ‘
3 |[[TIpumeHEHHE TEOPETHUKO-MHOXKECTBEHHOTO armapaTa s 1 [
pereHus 3anad|]
4 ||[[[ParronanbHbIe yncia. OOBIKHOBEHHBIC M JAECATHYHBIE POOH, 1 (1
MPOLIEHTHI, OECKOHEYHBIC IEpUOANYECKUE APOoOH]]
5 |[[PaunonanbHble uncia. OOBIKHOBEHHBIE U IE€CATHYHBIE IPOOH, 1 [
MPOLIEHTHI, OECKOHEYHBIE TIEPUOTUUECKIE APOOH] ]
6 |[[[IpumeHeHue ApOOEi ¥ MPOIIEHTOB IS PEIICHUs MPUKIaIHbIX || 1 [
3ana4q]]




Ne Tema ypoka KonnvectBo yacos ‘ Jlara DJEKTPOHHBIC ITUPPOBBIE
/1 Beero|| KontponsHeie || Ipaktuueckue || H3YICHIA 00pa3oBaTelibHBIC PECYPChI
paboThI paboThI

7 |[[TIpumenenue apobeii U MPOIECHTOB /IS PEIICHUS MPUKIagHbX || 1 (1
3ana4d]]

8 |[[HAeficTBuTenbHbIe yncia. ParmoHanbHbIe M HppaOHANIBHBIC 1 [
yucnal|

|9 H[[Apn(bMeTquCKHe oTiepaIy ¢ JeHCTBUTETbHBIMU YHCIIaMHU | | H 1 H H H H[[]]

|10 H[[MOI[YJIB JIeMCTBUTENILHOTO YHCJIA U €ro CBOMCTBA]] H 1 H H H H[[]]

11 |[[TIpuOarkEHHBIC BHIYUCIICHUS, TPABHIIA OKPYTIICHHS, IPUKHIKA [
Y OIICHKA PE3yJIbTaTa BHIUMCICHUH] |

12 |[[OcHoBHBIE METOBI PELICHHUS LENBIX U APOOHO-pAllMOHATIBHBIX 1 (1
ypaBHEHU U HEPaBEHCTB] |

13 |[[[OcHOBHBIE METO/IBI PEIICHHS IEIBIX U IPOOHO-pAIIMOHATIBHBIX || 1 [
ypaBHEHU U HEPaBEHCTB] |

14 |[[[OcHOBHBIE METO/IBI pEIIEHHS LETBIX U JPOOHO-paliMOHAIbHBEIX || 1 [
YpaBHEHUI U HEPABEHCTB] |

15 ||[[MHorouneHsl OT OJIHOW epeMeHHOM. Jlenenne MHoroweHa Ha | 1 (1
MHOTro4JIeH ¢ ocTaTkoM. Teopema besy]]

|16 H[[MHoroqneHH ¢ uenasiMu Kod(pdurmentamu. Teopema Buera]] H 1 H H H H[[]]

|17 H[[PGIJ_ICHI/IG CHCTEM JIMHEHHBIX YPaBHEHUH] ] H 1 H H H H[[]]

|18 H[[PGH_ICHI/IC CUCTEM JTMHEHHBIX YPaBHEHHUIA| | H 1 H H H H[[]]

19 |[[MaTpuma cucteMbl TUHEWHBIX yYpaBHEeHUI. OnpeenuTens 1 [
MAaTpHIIbI 2X2, €r0 TeOMETPUIECKHIT CMBICI M CBOWCTBA;
BBIYHMCIICHHE €T0 3HAYCHUS ||

20 |[[[OmpenenuTens MATPHIBI 2%X2, €T0 TECOMETPUICCKHIA CMBICT U 1 (1
CBOMCTBA; BBIYHCIICHHE €TO 3HAUYCHHS ||




Ne Tema ypoxka KonmuectBo yacos ‘ Jara DneKkTpoHHbIE IIU(POBBIC
n/m Beero|| KontponsHeie || Ipaktuueckue || H3YICHIA 00pa3oBaTelibHBIC PECYPChI
paboThI paboThI

21 |[[TIpumeHeHUE ONpPEACTUTENS IS PEIICHHS CUCTEMbI THHEHHBIX || 1 (1
ypaBHEHMIA] |

22 |[[PemeHne MpUKIIQAHBIX 334a4 C TOMOIIBIO CHCTEMBI TMHEHHBIX || 1 [
ypaBHEHUH ||

23 | [[PemeHue npUKIaJHBIX 33/1a4 C HOMOIIBIO CUCTEMbI JIMHEHHBIX 1 [l
ypaBHEHHUI ] |

24  |[[KouTponbHas pabota: "ParroHanbHbIe YPaBHEHUS U 1 1 (1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX yYpaBHEHUN" ||

25 |[[®yHKIWHS, criocoObl 3aaanus GyHKIMUA. B3auMHO oOpaTHbIE 1 (1
¢bynkuun. Kommnosurus GyHkmii] ]

26 |[[I'paduk dpyHkmuu. DnemeHTapHbIe IpeodpazoBanus rpagukos || 1 [
byHKIMA] |

27 |[[O6xacTh onpeaeneHust ¥ MHOXKECTBO 3HAYCHHI ()yHKIIHH. 1 (1
Hymu ynkiun. [TpomexxyTku 3HaK MOCTOSTHCTBA] |

28 |([[Yérubie n Heu€THbIe GyHKIMHU. [leproanueckue GyHKITUN. 1 [
[TpomMeXyTKM MOHOTOHHOCTH (PYHKITUH ]

29 |[[MakcumyMbl 1 MUHUMYMBI GyHKITMH. Hanbomnbinee u 1 (1
HaWMEHbIIIee 3HAaUCHNE (PYHKIIUN HA TTPOMEXKYTKE] |

|30 H[[HI/IHeﬁHaH, KBaJIpaTUYHas U JPOOHO-THHENHAS PYHKIUH] ] H 1 H H H H[[]]

31 ||[[[2neMeHTapHOE HCCIEIOBAHHUE U IOCTPOCHUE IPahUKOB ITUX [
dynxumii]]

32 |[[DnemeHTapHOE MCCIEI0BAHNE U TOCTPOCHHE IPadUKOB ITHX 1 (1
dyHKIMH]]

|33 H[[CTGHGHL ¢ 1enbIM rmokaszarenem. buaom Hetorona]| H 1 H H H H[[]]

|34 H[[CTGHGHL C TeNbIM Moka3areneM. buaom Hetorona]| H 1 H H H Hm]




Ne Tema ypoka KonnvectBo yacos Jlara DJEKTPOHHBIC ITUPPOBBIE
/1 Beero|| KontponsHeie || Ipaktuueckue || H3YICHIA 00pa3oBaTelibHBIC PECYPChI
paboThI paboThI

35 |[[Crenennas GpyHKIUSA C HATYPAIBHBIM M IIEJIBIM [TOKA3aTEICM. 1 (1
E¢ cBoiicTBa u rpaduk]]

36 |[[KouTpombHas pabota: "Crenennas ¢ynkuus. E€ cBoiicTBa 1 1 [
rpaguk"]]

37 |[[ApudmMernueckuii KOpeHb HATYPAIbHOUN CTEIIEHU U €TO 1 [l
cBOMCTBA]|

38 |[[ApudmeTnueckuii KOpeHb HATYPAIBHOM CTEIIEHN M €r0 1 (1
cBoOMCTBA]|

39 |[[ITIpeoOGpa3oBaHMs YUCIOBBIX BRIPAXKEHUH, COIEPIKAIIUX 1 [
CTETEHU U KOpHHU] |

40 |[[TIpeoOpa3oBaHMs YUCIOBBIX BEIPAKEHUH, COAEPKAIINX 1 (1
CTEIeHU U KOpHH] ]

41 ||[[TIpeoOpa3oBaHuUs YUCIIOBBIX BBIPAXKEHHUI, COMEPKAIINX 1 (1
CTEIEHU U KOpHU] ]

42 |[[UppaunonanbHble ypaBHEeHUsS. OCHOBHBIE METOIBI pEIICHUS 1 [
HMppaloOHaJIbHBIX YPABHEHHUI | |

43 |[[UppaumonanbHbie ypaBHeHUS. OCHOBHBIE METO/IbI PEIICHUS 1 (1
HMppalOHAJIbHBIX YPABHEHHI | |

44 |[[UppaunoHanabHble ypaBHEeHUS. OCHOBHBIC METOBI PEIICHUS 1 [
WPPALMOHATBHBIX YPaBHEHUH | |

45 ||[[PaBHOCHIIBHBIEC TIEPEXOABI B PEIICHUH HPPAIIHOHATBHBIX 1 [
ypaBHEHUH ||

46 ||[[PaBHOCHIIBHBIC TIEPEXO/IBI B PEIICHUN UPPAITMIOHATIBHBIX 1 (1
ypaBHEHUH ||

47 ||[[PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUH HPPAIIHOHATBHBIX 1 (1

ypaBHEHMIA] |




Ne Tema ypoxka KonmuectBo yacos ‘ Jara DneKkTpoHHbIE IIU(POBBIC
n/m Beero|| KontponsHeie || Ipaktuueckue || H3YICHIA 00pa3oBaTelibHBIC PECYPChI
paboThI paboThI

48 ||[[PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUH HPPAI[HOHATBHBIX 1 (1

ypaBHEHMIA] |
49 |[[CroiicTBa 1 rpadk KOpHS N-0i CTETIEHU KaK (yHKIUU 1 (1

00paTHOM CTETICHH C HATYPAJIbHBIM ITOKa3aTeieM |
50 |[[[CBoiicTBa u TpaduKk KOPHS n-0if CTENEHHN KaK (HyHKIIUU 1 [l

00paTHOM CTENEHU C HAaTypaJIbHBIM MOKa3aTeaeM] |
51 |[[KouTponbHas pabora: "CBoiicTBa 1 rpaduk KOpHS n-0ii 1 1 (1

crenenu. UppanronansHbie ypaBHeHUs " ||
|52 H[[CTGHGHL C paloHAJILHBIM TIOKa3aTeIeM U e€ CBOMCTBA H 1 H H H H[[]] ‘
|53 H[[CTGHGHB C palMOHAIbHBIM MOKa3aTeneM U e€ CBOICTBa]] H 1 H H H H[[]] ‘
|54 H[[CTeneHL C paloOHAILHBIM II0Ka3aTeeM U €€ CBOMCTBa] | H 1 H H H H[[]] ‘
|55 H[[HOKa?»aTeJ'IBHa}I byHKknus, eé cBoiicTBa U rpaduk]] H 1 H H H H[[]] ‘
|56 H[[I/IcnonL3OBaHHe rpaduka QyHKIHMH IS pEIICHUs ypaBHEHUH ] H 1 H H H H[[]] ‘
|57 H[[HCHOHLSOB&HI/IC rpaduka GYHKIUU Ul peIICHHsI ypaBHEHHIA | | H 1 H H H H[[]] ‘
58 |[[IToka3aTenbHble ypaBHEHUs.. OCHOBHbBIE METO/IbI PEIICHHS 1 [

MOKa3aTeJIbHbIX YPaBHEHUH ||
59 |[[TToka3arenbHble ypaBHeHHUA. OCHOBHBIE METO/IBI PELLICHUS 1 (1

MOKa3aTeJIbHbIX YPaBHEHUH ||
60 |[[TToka3arenbHbie ypaBHeHHS. OCHOBHBIE METOJIbI PEIICHHS 1 [

MOKAa3aTeIbHbIX YPABHEHUH | |
61 |[[KouTpombHas pabota: "lIlokasarenpHas QyHKIHS. 1 1 [

[TokazarenbHble ypaBHEHUS "] ]
|62 H[[JIoraqu)M grcna. CBoiicTBa norapudmal] H 1 H H H H[[]] ‘
|63 H[[JIoraqu)M grcna. CBoiicTBa norapudmal] H 1 H H H H[[]] ‘
|64 H[[JIorapHQ)M ypuciya. CBolicTBa gorapudmal] H 1 H H H Hm] ‘




Ne Tema ypoxka ‘ KonmuectBo yacos ‘ Jara DneKkTpoHHbIE IIU(POBBIC
n/m Beero|| KontponsHeie || Ipaktuueckue || H3YICHIA 00pa3oBaTelibHBIC PECYPChI
paboThI paboThI

|65 H[[Z[ec;ITI/IqHLIe 1 HaTypaJbHbIE JTOrapu(Mmsbi]] H 1 H H H H[[]] ‘
|66 H[[I[ec;ITI/IqHLIe Y HaTypaJibHbIe TorapuQmbi|| H 1 H H H H[[]] ‘
|67 H[[Hp606paSOBaHI/Ie BBIpQXEHUH, copepkamux Jorapudmsi]] H 1 H H H H[[]] ‘
|68 H[[Hpeo6pa3013aHHe BBIPaKEHUH, coiepKaIuX Jorapudmsl]] H 1 H H H H[[]] ‘
|69 H[[Hpe06pa3013aHHe BBIPA)KEHUH, COAEPHKAIUX JIorapu(Mbl]] H 1 H H H H[[]] ‘
|70 H[[Horapmi)MquCKaﬂ byHKIWMs, €€ cBoiicTBA U rpaduK]] H 1 H H H H[[]] ‘
|71 H[[Horapmi)MquCKaﬂ byHKknus, eé cBoiicTBa U rpaduk]] H 1 H H H H[[]] ‘
|72 H[[HCHOJ‘IBSOB&HI/IC rpaduka QYHKINUU IS PEIICHHS YPaBHCHHMIA] ] H 1 H H H H[[]] ‘
|73 H[[I/IcnonL3OBaHHe rpaduka QyHKIMH TS pEIICHUs ypaBHEHUH ] H 1 H H H H[[]] ‘
74 | [[JIorapudmuueckue ypaBHeHUsI. OCHOBHBIC METOABI PELICHUS 1 [

norapu(MHIECKUX YpaBHEHHUH ||
75 |[[JTorapudpmuueckre ypaBHeHusi. OCHOBHBIE METO/IBI PEIIEHHUS 1 (1

JorapupMUUECKUX YpaBHEHHH ]
76 |[[JIorapudmuueckne ypaBHeHNSI. OCHOBHBIC METOABI PELICHUS 1 [

norapuMUUECKUX ypaBHEHU|
77 |[[PaBHOCHIIbHBIE TIEPEXO/IBI B PEIICHUH JIOTapH(PMUIECKIX 1 [

ypaBHEHUH ||
78 |[[[PaBHOCHIBHBIE IEPEXO/IbI B PEIICHUH JOTapH()MUUECKUX 1 [

ypaBHEHMUI] |
79 |[[KouTtponbHas pabota: "Jlorapudmudeckast GyHKITHSL. 1 1 (1

Jlorapudmuueckue ypaBHeHus'"|]
|80 H[[CI/IHyC, KOCHHYC, TAHT€HC ¥ KOTAaHT€HC YHCIIOBOTO apryMeHTa]| H 1 H H H H[[]] ‘
|81 H[[CHHyc, KOCHHYC, TAHT€HC ¥ KOTAHT€HC YHCIIOBOTO apryMeHTa]| H 1 H H H H[[]] ‘
|82 H[[ApKCI/IHyc, APKKOCHHYC M apKTaHI'€HC YUCIIOBOT0 apryMeHTa]] H 1 H H H H[[]] ‘




Ne Tema ypoka ‘ KonunuectBo yacoB ‘ Jlata DNeKTPOHHbIE U(PPOBBIE
/1 Beero|| Konrponsusie | Ipaxtuueckue || A3YHUeHUA 00pa3zoBaTeNIbHBIC PECYPCHI
paboThI paboThI

|83 H[[ApKCI/IHyc, APKKOCHHYC ¥ apKTaHI'€HC YMCIIOBOTO apryMeHTa]] H 1 H H H H[[]] ‘
84 |[[TpuronomerpruecKkas OKpYKHOCTb, OTIPEICICHUE 1 [l

TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMeHTa]]
85 |[[Tpuronomerpuueckasi OKpYKHOCTb, OTIpE/ICICHNE 1 [

TPHUTOHOMETPUYECKUX (PYHKIMI YUCIOBOrO aprymeHtal|
|86 H[[OCHOBHHe TpUTOHOMETpUYeCKue Gopmybi]] H 1 H H H H[[]] ‘
|87 H[[OCHOBHHe TPUTOHOMETpHUUECKHE HopMyIIbi]] H 1 H H H H[[]] ‘
|88 H[[OCHOBHBIG TPUTOHOMETpHUYECKHE HopMyIIbi]] H 1 H H H H[[]] ‘
|89 H[[OCHOBHHe TPUTOHOMETPUUECKUE HOPMYIIBI]] H 1 H H H H[[]] ‘
|90 H[[HpeoGpa:;OBaHHe TPUTOHOMETPUYECKUX BHIPAKEHHU] ] H 1 H H H H[[]] ‘
|91 H[[Hp606pa30BaHI/Ie TPUTOHOMETPUYECKUX BBIPAKEHMUIT]] H 1 H H H H[[]] ‘
|92 H[[Hpeo6pasoBaHHe TPUTOHOMETPUUECKHUX BHIPAKCHHIA || H 1 H H H H[[]] ‘
|93 H[[Hpeo6pasoBaHHe TPUTOHOMETPUIECKHUX BHIPAKCHHIA | | H 1 H H H H[[]] ‘
|94 H[[PGIHCHI/IG TPUTOHOMETPUYECKHUX YPABHECHUIA] ] H 1 H H H H[[]] ‘
|95 H[[PCH_IGHI/IG TPUTOHOMETPUYECKUX YPABHEHHIA] ] H 1 H H H H[[]] ‘
|96 H[[PGIJ_ICHI/IG TPUTOHOMETPUYECKUX YPABHEHHI] ] H 1 H H H H[[]] ‘
|97 H[[PGH_ICHI/IC TPUTOHOMETPUYCCKHUX ypaBHECHUI]] H 1 H H H H[[]] ‘
|98 H[[PeHIeHI/Ie TPUTOHOMETPUYCCKHUX yPaBHCHUI] ] H 1 H H H H[[]] ‘
|99 H[[PeHIeHI/Ie TPUTOHOMETPUYCCKHUX yPaBHCHUI] ] H 1 H H H H[[]] ‘
|1OO H[[PemeHHe TPUTOHOMETPUYECKHUX YPABHEHUM]] H 1 H H H H[[]] ‘
101 |[[KonTpoabHas paboTa: "TpUrOHOMETPUUIECKUE BHIPAKEHHS U 1 1 [

TPUTOHOMETpHUUECKHE ypaBHEHNUs" ||
102 ||[[TTocmenoBaTeIbHOCTH, CIIOCOOBI 3aTaHUs 1 (1

T0CIIEIOBATENLHOCTEH. METO MaTeMaTHUECKON MHLYKIHH ] ]




Neo Tema ypoka KonndecTBo yacoB ‘ Jata DIeKTPOHHBIE U(PPOBbIC
/11 Beero| Konrponbmsie || IpakTudeckue || H3YICHHA o0pa3oBaresbHbIe PECYpPChI
paboThI paboThI

103 |[[MoHOTOHHBIE ¥ OTpaHUYEHHBIE MTOCaeIoBaTeapbHOCTH. McTopus| 1 (1

aHaym3a 0ECKOHEYHO MAaJIBIX ]
|104 H[[ApmbMeTW{eCKaﬂ nporpeccusi|] H 1 H H H H[[]] ‘
|105 H[[FeOMeTqueCKas[ nporpeccusi| | H 1 H H H H[[]] ‘
|106 H[[BeCKOHequ yOBIBAOIIAs T€OMETPHYECKAs! IPOrpeccHs| ] H 1 H H H H[[]] ‘
107 |[[Cymma GeckOHEYHO YOBIBAIOIIEH T€OMETPHUCCKOM 1 (1

nporpeccuu||
108 ||[[JInnelinbIit 1 3KcTTOHeHIMANBHBIN pocT. Yucio e. @opmyna 1 [

CJIOKHBIX MPOIIEHTOB] |
109 ||[[JIunelinblit u 3xcriOHeHIMANBHBIN pocT. Yucio e. @opmyna 1 [

CJIO’KHBIX MPOIIEHTOB] |
110 |[[Ucrionp30BaHKe IPOTPECCUH IS PELMICHHS PeaIbHbBIX 3a1a4 1 (1

MIPUKJIAHOTO XapakTepa]|
|111 H[[KOHTponLHaH pabora: "[lociegoBaTenbHOCTH 1 TIporpeccuu’]] H 1 H 1 H H H[[]] ‘
|112 H[[HenpepHBHHe GyHKINU ¥ UX cBO#CTBa]] H 1 H H H H[[]] ‘
|113 H[[Tqua paspbiBa. ACUMITOTHI rpadUKOB (QYHKIIHI]] H 1 H H H H[[]] ‘
|114 H[[CBOFICTBa (GyHKIUI HETPEPHIBHBIX Ha OTpe3Ke] ] H 1 H H H H[[]] ‘
|115 H[[CBOﬁCTBa (byHKIMH HETIPEpPBIBHBIX Ha OTpe3ke] ] H 1 H H H H[[]] ‘
|116 H[[MGTOIL WHTEPBAJIOB JUISI PEILICHHSI HEPABEHCTR] | H 1 H H H H[[]] ‘
|117 H[[MCTO,H VHTEPBAJIOB JUISl PEIICHUS] HEPAaBEHCTB] | H 1 H H H H[[]] ‘
|118 H[[MCTOH WHTEPBAIIOB ISl PEIICHHS HEPABEHCTR] ] H 1 H H H H[[]] ‘
119 |[[TIpumeHeHHE CBOMCTB HEMTPEPHIBHBIX (QDYHKIIHIA ISl PELICHHUS 1 [

3ana4q]]




Ne Tema ypoxka KonmuectBo yacos ‘ Jara DneKkTpoHHbIE IIU(POBBIC
n/m Beero|| KontponsHeie || Ipaktuueckue || H3YICHIA 00pa3oBaTelibHBIC PECYPChI
paboThI paboThI

120 |[[TIpumeHeHHE CBOMCTB HEMPEPHIBHBIX (DYHKIHIA I PEIICHUS 1 (1

3ana4d]]
|121 H[[HepBaz ¥ BTOpPAsi IPOM3BOIHBIC (PYHKINH || H 1 H H H H[[]] ‘
|122 H[[Onpez[eneHI/Ie, T€OMETPUUECKUI CMBICTT IIPOU3BOIHOM ] | H 1 H H H H[[]] ‘
|123 H[[Ol‘[pe,[[eJ'IeHI/Ie, (U3NIECKHI CMBICIT IPOU3BOIHOM ] H 1 H H H H[[]] ‘
|124 H[[ypaBHeHI/Ie KacaTeabHOM K rpaduky GyHKIHHU]] H 1 H H H H[[]] ‘
|125 H[[ypaBHeHI/Ie KacatenbHOU K rpaduxy pyHKINU]] H 1 H H H H[[]] ‘
|126 H[[HpOI/I?;BOI[HBIe AIIEMEHTAPHBIX (QYHKIMH] ] H 1 H H H H[[]] ‘
|127 H[[HpOI/I?;BOI[HBIe AIIEMEHTAPHBIX (QYHKIHH] ] H 1 H H H H[[]] ‘
128 |[[TIpon3BoaHass CyMMBI, IPOU3BEICHHSI, YACTHOTO U 1 [

KOMTO3UINH (PYHKIIHIA]]
129 |[[TIpon3BoaHass CyMMBbI, IPOU3BEEHHS, YACTHOTO U 1 [

KOMITO3HITUH (QyHKIIHH] |
130 |[[TIpou3BoaHAsS CYMMBI, IPOU3BEIACHHS, YACTHOTO U 1 (1

KOMITO3UITUHU (QyHKIIHH] |
|131 H[[KOHTpOJ‘IBHaSI pabora: "[IponsBognas"]] H H 1 H H H[[]]
132 |[[[TToBTOpEHHE, 060OIICHHE, CHCTEMATH3AIINS 3HAHUI: [

"VpaBuenus'"]|
133 ||[[[ToBTOpeHME, 0000IIEeHNE, CHCTEMAaTH3aINs 3HAHU: 1 (1

"®dyukuun"]]
|134 H[[I/ITOFOBa;I KOHTpOJIbHAs paboTa]] H H H H H[[]] ‘
|135 H[[I/ITOFOBaﬂ KOHTpOINbHAs paboTa]] H H H H H[[]] ‘
|136 H[[HOBTopeHHe, 0000111eH1e, cCCTEMaTU3allus 3HaHUI] ] H H H H H[[]] ‘

|

|I[o6aBI/ITL CTPOKY




Ne Tema ypoxka ‘ KonmuectBo yacos ‘ Jlara DJEKTPOHHBIC ITUPPOBBIE
/1 Beero|| KontponsHeie || Ipaktuueckue || H3YICHIA 00pa3oBaTelibHBIC PECYPChI
paboThI paboThI
IOBILIEE KOJIMYECTBO YACOB 1O [IPOTPAMME | 136 | 10 [ 0 [
11 KJIACC
No Tema ypoxka ’ KonmgectBo gacos ’ Hara DNeKTpOHHBIE TU(POBLIC
1/ Beero| Konrponsisre || Ipakriueckue || H3YICHHA 00pa3oBaTeNIbHbIE PECYPCHI
paboTbl paboTel
1 |[[TIpumeHEeHUE TPOU3BOAHOM K HCCIICIOBAHUIO (DYHKIIMH HA MOHOTOHHOCTb 1 [[1]
1 SKCTPEMYMBI| |
2 |[[TIpumeHEeHME TIPOM3BOIHOM K MCCIIEI0BAHNIO (DYHKIIMI HA MOHOTOHHOCTh 1 (1]
1 DKCTPEMYMBI| |
3 |[[[TIpMeHeHHE TPOU3BOIHOM K UCCICI0BaHHIO (DYHKIMIT HA MOHOTOHHOCTh 1 (111
U SKCTPEMYMBI ||
4 |[[TIpumeHeHHE TPOU3BOIHON K UCCIIETOBAaHHUIO (DYHKIMI HA MOHOTOHHOCTb 1 [[1]
U DKCTPEMYMHBI| |
5 |[[TTIpuMeHeHUE MPOU3BOIHOMN K UCCIICOBAHHUIO (PYHKIIMI HA MOHOTOHHOCTb 1 (1]
1 DKCTPEMYMBI| |
6 |[[TIpuMeHEHUE TPOU3BOAHON K UCCICIOBAHHIO (DYHKIMIT HA MOHOTOHHOCTb 1 (]
U SKCTPEMYMBI ||
7 ||[[HaxosxaeHre HAMOOJIBIIETO U HAMMEHBIIIETO 3HAYCHHUS HETIPEPBIBHOM 1 [[1]
(dbyHKIEM Ha OTpe3Ke] |
8 |[[[HaxoxxaeHne HaHOOBIIETO U HANMEHBIIIETO 3HAYCHHSI HETPEPHIBHOM 1 (1]
¢byHKIMU Ha OTpe3ke]]
9 |[[HaxoxxaeHue HauOOJIBIIETO M HAMMEHBILIETO 3HAYCHHS HETPEPHIBHOM 1 [[1]
(byHKIMM Ha OTpe3Ke] ]
10 |[[HaxosmeHre HanOOBIIEro ¥ HAMMEHBIIIETO 3HAUCHHS HETTPEPHIBHOM 1 [[1]
(dbyHKIMHM Ha OTpe3Ke] |




Ne Tema ypoxa KommdecTBo gacoB ‘ Hara DJeKTpOHHEIE II(POBBIC
n/m Beero|| Kourpomsasie || Ipakrideckue || 13YICHHA o0pa3oBaTteNbHbIe PEeCypChl
paboThI paboThI

11 |[[HaxoxmeHre HanOOBIIEro ¥ HAMMEHBIIETO 3HAYCHUST HETTPEPBIBHOM 1 [[1]

(dbyHKIMM Ha OTpe3Ke] |
12 |[[HaxosmaeHne HanOOIBIIETO U HAMMEHBIIIETO 3HAYEHUS HEITPEPHIBHOM 1 (1]

¢byHKIMU Ha OTpe3Ke] ]
13 |[[[IpumeHeHHE IPOU3BOIHON JIJIsl HAXOXKICHHS HAMIYYIICTO PEIICHHs B 1 (1]

MPUKJIAHBIX 3a/1a4ax|]
14 |[[TIpumeHeHHE TPOU3BOIHON JUISl HAXOXKICHHS HAWITY4IIECTO PEIICHHs B 1 [[1]

MPUKIaAHBIX 3a7a4ax ]
15 |[[TIpumeHeHHE IPOU3BOAHON ISl ONIPEACTICHUS CKOPOCTH U YCKOPEHUS 1 (111

mporecca, 3aIaHHOTO POPMYJIION UK rpaduKom]|
16 |[[[IpumeHeHHE TPOU3BOIHON ISl ONPEACTICHUS CKOPOCTH U YCKOPEHUS 1 (111

mpolecca, 3aIaHHOT0 GopMyIIoH Uil rpagurom]|
17_J[[Kommosmwis pyrmuii] I | | [0 |
[18_|[[Komnosnns gpymumii]] I | H | |
[19_|[[Komnosmmns gpymumii]] Lt | H | |
|20 H[[FeOMeTqueCKHe 00pa3bl ypaBHEHUI Ha KOOPIUHATHOM TIIOCKOCTH | | H 1 H H “ H[[]] ‘
|21 H[[FeOMeTqueCKI/Ie 00pasbl ypaBHEHHUI HA KOOPIUHATHOM IIOCKOCTH ] H 1 H H “ H[[]] ‘
22 |[[KoutponbHas pabora: "MccnenoBanne GyHKIMHA C TOMOIIBIO 1 1 [[1]

npou3BoAHOMN" ||
|23 H[[Hep13006pa3Haﬂ, OCHOBHOE CBOICTBO 1epBOOOPa3HBIX]] H 1 H H “ H[[]] ‘
24 |[[TlepBooOpa3HbIc yIeMEeHTapHbIX GYHKIHIA. [IpaBuia HaX Ok ACHHS 1 (111

1epBo0Opa3HbIX ||
25 |[[TTepBoOOpa3HbIe drIeMeHTapHBIX (QyHKIMA. [IpaBuiia HaX 0K ACHUS 1 (1]

nepBooOpa3HbIX]]
|26 H[[I/IHTCFpaJI. I'eomeTpruecKuii CMbICT HHTETpaa)] ] H 1 H H H H[[]]




Ne Tema ypoka KonnuectBo yacos ‘ Hata DnexTpoHHbIe U(pPOBbIE
/i Bcero KOHTpOJ'IBHLIe HpaKTI/IquKHe H3Yy4YCHUA O6pa3OBaTCHBHBIC PECYpPChI
paboThI paboThI
27 | [[BeruucieHue onpeaeaéHHoro narerpana mo gpopmysie Herorona- 1 [[1]
JletioHumal]
28 |[[Beruucienue onpeaeaéHHoro narerpana mno gpopmysie Herorona- 1 (1]
Jlerioaunnal]
|29 H[[HpI/IMCHeHI/Ie MHTETrpaJia JUIsl HaXOXKJICHU TUIoNaaeH miockux Gurypl] H 1 H H H H[[]] ‘
|30 H[[HpI/IMeHeHI/Ie UHTErpaja i HaX0XKIEHUS 00bEMOB F€OMETPHUYECKHX TeN || H 1 H H “ H[[]] ‘
|31 H[[HpI/IMepH pemenuii quddepeHraibHbIX ypaBHEHHA] ] H 1 H H H H[[]] ‘
|32 H[[HpI/IMepBI pemennii qudhepeHInaNTbHBIX YpaBHEHUH ] | H 1 H H H H[[]] ‘
33 |[[MaTeMaTHuECKOE MOJICIIUPOBAHUE PEATTLHBIX MTPOIECCOB C MMOMOIIBIO 1 (]
mudepeHIATbHBIX YPaBHCHHH | |
|34 ”[[KOHTpOJ‘IBHaH pa6ora: "IlepBooOpasnast u uuTerpan"]] H 1 H 1 H “ H[[]] ‘
|35 H[[TpI/IFOHOMeTpI/IquKHe (GYHKINHU, UX CBONCTBA U rpadukH]| H 1 H H H H[[]] ‘
|36 H[[TpI/IFOHOMeTpI/IquKHe (GYHKIINHU, UX CBOMCTBA U TpaduKH]| H 1 H H H H[[]] ‘
|37 H[[TpI/IFOHOMeTpI/IquKHe (GYHKIMH, MX CBOWCTBA U rpaduKu]| H 1 H H H H[[]] ‘
|38 H[[TpI/IFOHOMeTpI/IquKI/Ie GbyHKINH, UX CBOMCTBA U rpaduKH]] H 1 H H H H[[]] ‘
|39 H[[TpI/IFOHOMeTpI/IquKHe GbyHKINH, UX CBONCTBA U rpaduKH]] H 1 H H “ H[[]] ‘
40 |[[OTOOp KOpHEH TPUTOHOMETPUUECKUX YPABHEHUI C TOMOIIIBIO 1 (1
TPUTOHOMETPUUYECKOIN OKPY>KHOCTH] |
41 |[[OT6op KOpHEH TPUTOHOMETPHUUECKUX YPABHEHUH C TIOMOIIBIO 1 [[1]
TPUTOHOMETPUUECKOIN OKPYKHOCTH] |
42 |[[OT6Op KOpHE#H TPUTOHOMETPUYECKUX YPABHCHHUH C TOMOIIIBIO 1 [[1]
TPUTOHOMETPUUYECKOUN OKPYIKHOCTH | |
43 |[[OTOOp KOpHE# TPUTOHOMETPUUECKUX YPABHEHHUI C TOMOIIIBIO 1 (1
TPUTOHOMETPUUYECKOIN OKPY>KHOCTH] |
|44 H[[PCIHGHI/IG TPHUTOHOMETPUYECKUX HEPABEHCTB]] H 1 H H H H[[]]




Ne Tema ypoka ‘ KosnmuecTBo 9acos ‘ Jarta DNEKTPOHHBIE TU(POBBIE
/i Bcero KOHTpOJ'[BHLIe HpaKTI/IquKHe H3Yy4YCHUA 06pa30BaTeJleLIe PECYpPChI
paboThI paboThI
|45 H[[PemeHI/Ie TPUTOHOMETPUYECKUX HEPABEHCTB]] H 1 H H H H[[]] ‘
|46 H[[PemeHI/Ie TPUTOHOMETPUYECKUX HEPABEHCTB]] H 1 H H H H[[]] ‘
|47 H[[PemeHHe TPUTOHOMETPUYECKUX HEPABEHCTB]] H 1 H H ” H[[]] ‘
48 |[[KoutponbHas padora: "I'padKu TPUTOHOMETPHIECKHUX (YHKIIMHA. 1 1 [[1
Tpuronomerpruyeckue HepaBeHcTBa'" | |

|49 H[[OCHOBHHG METO/IbI PELICHHS TIOKA3aTeIbHBIX HEPABCHCTB] ] H 1 H H H H[[]] ‘
|50 H[[OCHOBHHe METO/IbI PELIEHHS TOKA3ATENBHBIX HEPABEHCTB]] H 1 H H H H[[]] ‘
|51 H[[OCHOBHHC METO/IbI PELIEHHs TOKA3ATENBHBIX HEPABEHCTB]] H 1 H H “ H[[]] ‘
|52 H[[OCHOBHHC METO/IbI PEIIEHUS TOKA3aTebHBIX HEPABEHCTB]] H 1 H H H H[[]] ‘
|53 H[[OCHOBHHC METO/Ibl PELICHHs JIOrapu(MUUECKIX HEPABEHCTB]] H 1 H H H H[[]] ‘
|54 H[[OCHOBHHC METO/Ibl PELICHHs JIOrapu(MUUECKIX HEPABEHCTB]] H 1 H H H H[[]] ‘
|55 H[[OCHOBHHG METO/IbI PEIICHHST JIOTapU(PMUICCKUX HEPABEHCTB] ] H 1 H H H H[[]] ‘
|56 H[[OCHOBHHe METO/IBI PENIIEHHST JIOTapU(PMUIECCKUX HEPABEHCTB] ] H 1 H H H H[[]] ‘
|57 H[[OCHOBHHe METO/IbI PELICHHST HPPAIIMOHATbHBIX HEPABEHCTB] ] H 1 H H “ H[[]] ‘
|58 H[[OCHOBHHC METO/IbI PENIEHHS UPPAIMOHATBLHBIX HEPABEHCTB] ] H 1 H H “ H[[]] ‘
|59 H[[OCHOBHHG METO/IbI PELICHHS] HPPAIIMOHATBHBIX HEPABEHCTR] | H 1 H H H H[[]] ‘
|60 H[[OCHOBHHG METO/IbI PELICHHS] HPPAIIMOHATBHBIX HEPABEHCTR] | H 1 H H H H[[]] ‘
|61 H[[Fpa(quGCKHe METO/IbI PEIICHHSI HPPAIIHOHATBHBIX yPaBHEHN ] H 1 H H H H[[]] ‘
|62 H[[Fpaqmqecm/le METOIbI PENIEHHS HPPALMOHAIBHBIX YPaBHEHNU] ] H 1 H H H H[[]] ‘
|63 H[[Fpaqmqecm/le METO/IbI PELIEHHS [TOKA3ATEIbHBIX ypaBHEHUH]] H 1 H H H H[[]] ‘
|64 H[[Fpacbnqecxne METO/IbI PELIEHHST TIOKA3aTENbHBIX HEPABEHCTB] | H 1 H H H H[[]] ‘
|65 H[[Fpa(bnqecxne METO/IbI PEUICHHsT JTOrapU(PMUUCCKUX ypaBHCHUI]] H 1 H H H H[[]] ‘
|66 H[[Fpa(bnqecxne METO/Ibl peLICHHUS JIorapu()MUIECKUX HEPaBEHCTB]] H 1 H H H H[[]] ‘




Ne Tema ypoxa ‘ KommdecTBo gacoB ‘ Hara DJeKTpOHHEIE II(POBBIC
n/m Beero|| Kourpomsasie || Ipakrideckue || 13YICHHA o0pa3oBaTteNbHbIe PEeCypChl
paboThI paboThI

|67 H[[Fpa(bymecxne METOBI peIICHUs JIorapu(hMUIECKUX HEPABEHCTR] | H 1 H H H H[[]] ‘
68 |[[I'paduueckue METOIbI PEIICHHS TOKA3aTSIBHBIX U JTOTapUPMUAICCKIX 1 [[1]

ypaBHEHUH ||
69 |[[T'paduucckre METOIbI pEIICHHS TTOKA3ATEAbHBIX M JIOTapUPMHUCCKUX 1 [[1]

ypaBHEHHU ||
70 |[[[Tpadrueckre METOABI PEIIEHHUS TIOKA3aTEIbHbBIX U JOrapu(pMUIESCKUX 1 (1]

HEpaBEHCTB] |
71 |[[Tpadrueckre METOIbI pEIICHHs TIOKA3aTEIbHBIX U JIOTapUPMHUUECKUX 1 (]

HEPaBEHCTB] |
72 |[[KouTponbHas pabora: "MppalrioHaabHbIe, IOKa3aTeIbHbIC 1 1 1 [[1]

norapudmuyeckre HepaBeHcTBa" ||
73 |[[KomruiekcHbIe unciia. Anredpandeckasi i TPUrOHOMETpHYecKast (POPMBI 1 (11

3aMMCH KOMIUIEKCHOTO YUCna]|
74 |[[KomruiekcHbIe unciia. Anredpandeckasi i TPUFOHOMETpHYECcKast (POPMBI 1 (11

3aIMCU KOMIUIEKCHOTO YUCa] |
|75 H[[ApH(j)MeTquCKI/Ie orepaIuy ¢ KOMIDIEKCHBIMU YHCIIaMu || H 1 H H H H[[]] ‘
|76 H[[ApH(j)MeTquCKI/Ie orepaiuy ¢ KOMIUIEKCHBIMU YHCIIaMu || H 1 H H H H[[]] ‘
|77 H[[I/I306pa>I<eHHe KOMIUICKCHBIX YHCEJl Ha KOOPIMHATHOM TIOCKOCTH | | H 1 H H H H[[]] ‘
|78 H[[I/I3o6pa>1<eHHe KOMIIIEKCHBIX YHCEJI HA KOOPANHATHOM MIIOCKOCTH] ] H 1 H H H H[[]] ‘
|79 H[[CDopMyna Myaspa. KopHr n-0ii cTeneHn U3 KOMILIEKCHOTO 4ncial] H 1 H H “ H[[]] ‘
|80 H[[d)opMlea Myaspa. KopHu n-oii cTeneHu u3 KOMIUIEKCHOTO Yrca]] H 1 H H “ H[[]] ‘
81 |[[TTpMeHEHHE KOMILICKCHBIX YHCEI IS PEIICHUS (PU3MUCCKUX U 1 [[1]

reoMEeTpUYECKUX 3aj1a4] |
|82 H[[KOHTponLHaﬂ pabota: "KommiekcHsle uncna"]] H 1 H 1 H “ H[[]] ‘
|83 H[[HaTypaanLIe U 11ejble uncial] H 1 H H “ H[[]] ‘




Ne Tema ypoxa ‘ KommdecTBo gacoB ‘ Hara DJeKTpOHHEIE II(POBBIC
/o Bcero KOHTpOJ'IBHLIe HpaKTI/I'-IeCKHe H3Yy4YCHUA O6paSOBaTCHBHBIC PECYpPChI
paboThI paboThI
84 ][[[Harypamsheie n nemste uncnal] N H | 0] |
|85 H[[HpI/IMeHeHI/Ie MPU3HAKOB JICJTMMOCTH LEJIBIX YHCe] | H 1 H H H H[[]] ‘
|86 H[[HpI/IMeHeHI/Ie MPU3HAKOB JICJTMMOCTH IEJIBIX YHCe] ] H 1 H H H H[[]] ‘
|87 H[[HpI/IMeHeHI/Ie pHU3HAKOB aeauMocTH 1enbix yncesr: HOJ[ u HOK]] H 1 H H “ H[[]] ‘
|88 H[[HpI/IMeHeHI/Ie pHU3HAKOB aeauMocTH 1enbix yncenr: HOJ[ u HOK]] H 1 H H H H[[]] ‘
|89 H[[HpI/IMeHeHI/Ie MIPU3HAKOB JAETUMOCTH IEJBIX YHCEI: OCTATKU [0 MOAYJIO] ] H 1 H H H H[[]] ‘
|90 H[[HpI/IMeHeHI/Ie MPU3HAKOB JCITMMOCTH LENbIX YHCENI: OCTATKH 110 MOJIYJIIO] ] H 1 H H H H[[]] ‘
91 |[[TIpuMeHEeHNE TPU3HAKOB ASIIMMOCTH IHEJbIX YKce: anroputM EBkiunma 1 [[1]
TS pEIICHUs 3a/1a4 B TIeIIbIX Ynciiax]]
|92 H[[KOHTpOHBHaH pabota: "Teopus nenbix yncen'"|] H 1 H 1 H H H[[]] ‘
93 |[[CucTema 1 COBOKYITHOCTh YpaBHEHHI. PaBHOCHIIbHBIE CUCTEMBI U 1 [[1]
CHUCTEMBI-CIICJICTBUSA | |
94 |[[[CucTema u COBOKYITHOCTh YpaBHEHHUH. PaBHOCHIIBHBIE CHCTEMBI U 1 (1]
CUCTEMBI-CIIC/ICTBUSA| |
95 |[[OcHOBHBIE METO/IBI PELICHHSI CHCTEM W COBOKYITHOCTEH PaIlHOHAIBHBIX 1 (111
ypaBHEHUH ] |
96 |[[OcHOBHBIC METOIbI PELICHHSI CUCTEM U COBOKYITHOCTEH HppanuoHaibHbix | 1 [[1]
ypaBHEHUH ||
97 |[[OcHOBHBIEC METOBI PELICHUS CUCTEM M COBOKYITHOCTEH MOKa3aTeIbHBIX 1 (1]
ypaBHEHHU] |
98 |[[[OcHOBHBIE METOBI PEIICHHUS CHCTEM U COBOKYITHOCTEH IMOKA3aTEIbHBIX 1 (1]
ypaBHEHHUI ||
99 |[[OcHOBHBIEC METOBI PELICHUS CUCTEM M COBOKYITHOCTEH Jorapudmudeckux| 1 [[1]
ypaBHEHUH | |




Ne Tema ypoxa KommdecTBo gacoB ‘ Hara DJeKTpOHHEIE II(POBBIC
/i Bcero KOHTpOJ'IBHLIe HpaKTI/I'-IeCKHe H3Yy4YCHUA O6paSOBaTCHBHBIC PECYpPChI
paboThI paboThI

100 |[[OcHOBHBIE METObI PEIICHHUS CUCTEM M COBOKYIHOCTEH Jorapudpmuueckux| 1 [[1]

ypaBHEHUH ||
101 |[[TIpuMeHEHHE CHCTEM K PELICHHIO MATEMAaTHYECKUX 3a/1a4 U 3a/1a4 U3 1 (1]

pa3nu4YHbIX 001acTeil HAYKH U PEeaTbHOM KU3HHU, HHTEPIPETALNs

MOJYYEHHBIX PE3yJIbTaTOB] ]
102 |[[TIpumeHEHHE CHCTEM K PEIICHHIO MATEMATHYECKUX 3a/1a4 U 3a/1a4 U3 1 [[1]

pa3IMYHbIX 00JaCTe HAyKU U peaibHOM JKU3HU, HHTEPIIPETaLIHS

MOJIYYEHHBIX PE3YIbTATOB] |
103 |[[TIpumeHEHHE HEPABEHCTB K PEIICHUIO0 MaTEMaTHUECKUX 3a/1ay M 3a]1a4 U3 1 [[1]

pa3UYHBIX 00IaCTel HAYKH U peaibHOM KHU3HU, HHTEPIPETAIHS

MOJIYYEHHBIX PE3YIbTaTOB] |
104 |[[KonTposbHast padoTa: "CrcTeMbl pallMOHAIBHBIX, HPPAIIMOHATBHBIX 1 1 (]

MOKa3aTeIbHBIX U JorapupMuueckux ypaBHeHUi"]]
|105 H[[PaLII/IOHaHLHHe yYpaBHEHHS ¢ TapaMeTpamu|| H 1 H H H H[[]] ‘
|106 H[[PaLII/IOHaHLHHe HEPAaBEHCTBA C MapaMeTpaMu] | H 1 H H H H[[]] ‘
|107 H[[PauHOHanLHHe CUCTEMBI C TTapaMeTpaMH]| | H 1 H H H H[[]] ‘
|108 H[[I/Ippa].[I/IOHaJ'IBHLIe ypaBHEHHMSI, HEPABEHCTBA C MmapaMeTpaMu]] H 1 H H H H[[]] ‘
|109 H[[I/IppaHI/IOHaJ'IBHLIe CHCTEMBI C apaMeTpamu]| H 1 H H “ H[[]] ‘
|110 H[[HOKaSaTeJ'ILHBIe ypaBHEHMsI, HEPABEHCTBA C MapaMeTpaMu]] H 1 H H H H[[]] ‘
|111 H[[HOKa3aTenLHHe CUCTEMBI C TapaMeTpamu]| | H 1 H H H H[[]] ‘
|112 H[[Horapn(bMquCKHe YpaBHEHHUS, HEPABCHCTBA C MapaMeTpaMu] | H 1 H H H H[[]] ‘
|113 H[[Horapn(bMquCKHe CHCTEMBI C apaMeTpamu]] H 1 H H H H[[]] ‘
|114 H[[TpI/IFOHOMeTqueCKHe yPaBHEHHS C TTapaMeTpamMH]] H 1 H H H H[[]] ‘
|115 H[[TpI/IFOHOMeTqueCKHe HEpaBeHCTBA C MapaMeTpami]] H 1 H H H H[[]] ‘
|116 H[[TpI/IFOHOMeTpI/IquKHe CHCTEMBI C mapaMeTpamu]] H 1 H H H H[[]] ‘




Ne Tema ypoxa KommdecTBo gacoB ‘ Hara DJeKTpOHHEIE II(POBBIC
n/m Beero|| Kourpomsasie || Ipakrideckue || 13YICHHA o0pa3oBaTteNbHbIe PEeCypChl
paboThI paboThI

117 |[[[TTocTpoeHue U HcClieTOBaHUE MATEMATHYECKUX MOJICIICH PeabHBIX 1 [[1]
CUTYyallMil C MOMOIIIbIO YPAaBHEHUH C MapaMeTpamu] |

118 |[[TIocTpoeHHnE ¥ UCCIIEAOBaHUE MATEMATUYECKUX MOJIEICH peaabHbIX 1 (1]
CUTyallU} C IOMOIBIO CUCTEM YPABHEHMH C mapameTpaMu]|

119 |[[[TTocTpoeHue U HcciieTOBaHNE MATEMATHYSCKUX MOJICIICH PeabHBIX 1 (1]
CHTYAIIMH C IOMOIIBIO CHCTEM YpaBHEHHI C mapameTrpamu]]

|120 H[[KOHTpOJIBHaSI pabora: "3anauu ¢ napamerpamu']] H 1 H 1 H H H[[]]

|121 H[[HOBTOpeHI/IC, 00001enne, cucreMaTu3anus 3Hanuil: "Ypasaenus" ] H 1 H H H H[[]]

|122 H[[HOBTOpeHI/Ie, 0000mmenne, cucreMaTu3anys 3HaHuil: "YpaBaerns" || H 1 H H H H[[]]

123 |[[TToBTOpeHHME, 000OIIEHHE, CHCTEMATH3AIMS 3HAHUI: "Y paBHCHHS. 1 (1]
Cucrembl ypaBHeHUI"]]

|124 H[[HOBTOpeHI/IC, obobmenne, cucremaTu3anus 3HaHui: "Hepasenctsa"]] H 1 H H H H[[]]

|125 H[[HOBTOPGHI/IC, 00o0061eHne, cucremMaTru3anus 3Hanui: "Hepasenctsa"]] H 1 H H H H[[]]

|126 H[[HoBTopeHHe, o0o0mienue, cucreMaTu3anys 3Hanui: "HepaBeHcrsa"|| H 1 H H “ H[[]]

127 |[[TToBTOpeHHME, 0000IIEHHE, CHCTeMaTH3anus 3Hauuit: "TIponsBoaHas u eé 1 (1]
npumMeHeHue" ||

128 |[[TToBTOpeHHME, 0000IIEHHE, CHCTeMaTH3anus 3Hauuit: "TIponsBoaHas u ¢é 1 (1]
npumMeHeHue" ||

129 |[[TToBTOpeHuE, 0600IICHNE, CUCTeMaTH3alMs 3Hanuii: "TIponsBoaHas u eé 1 (111
npuMmeHeHue" ||

130 ||[[TToBTOpeHuE, 0000IICHNE, CHCTEMaTH3alHs 3HaHui: "IHTerpas u ero 1 (1]
npumMeHeHue" ||

|131 H[[HOBTOpeHI/Ie, 00o0menne, cucteMaTH3anus 3HaHui: "OyHknnn"]] H 1 H H H H[[]]

|132 H[[HOBTOpeHI/Ie, 0000menue, cucreMaru3anus 3HaHui: "OyHxnim'"]] H 1 H H “ H[[]]

|133 H[[HOBTOpeHI/Ie, 00001eHue, cucreMaTu3arys 3Hanui: "Oyukiun"]] H 1 H H “ H[[]]




Neo Tema ypoka | KosunuectBo yacos | Hata OneKTpoHHbIe HU(POBEIC
/o Bcero KOHTpOJ'H:HLIe HpaKTI/IquKHe H3Yy4YCHUA O6paSOBaTeHBHBIC PECYpPChI
paboThI paboThI
1134 |[[MToroBas konTponsHas pa6ora]] | 1| 1 [ [ [ |
1135 |[[[MToroBas konTponsHas paora]] | 1| 1 [ [ ([ |
|136 H[[HOBTopeHHe, 00o0011eHe, cucTeMaTH3alus 3HaHuil| | H 1 H H || H[[]] ‘
[o6auTs cTpoxy ‘
[OBIIIEE KOJIMYECTBO YACOB I10 IIPOT PAMME [ 10 [ o | |

YYEBHO-METOANYECKOE OBECIIEYEHME OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* MaremaTuka: anrebpa U Hadajla MaTeMaTUUECKOTO aHalln3a, reoMeTpusi. Anredpa u Havaina MaTeMaTudeckoro ananusa, 11 kmacce/ Komsrun FO.M.,

TkaueBa M.B., ®enoposa H.E. u npyrue, AxkimonepHoe o0uiecto «M3aarensctBo «IlpocBemnienne»

METOANYECKHUE MATEPHAJIBI J1JIAA YUUTEJIA

Anre6pa u Hauana aHanu3a. Junaktudyeckue marepuainsl. 10 kinace (k yueOnuky Anumosa . B.), Akunonepnoe o6mectso «M3narenbcTBo

«HpOCBCH_[eHI/IC»

- MaremaTuka: anredpa 1 Hayana MaTeMaTHYeCKOro aHallu3a, TeoMeTpust. Airedpa u Hadana MareMatudeckoro ananusa, 10-11 kmacc/ Anumos LA,

Komsrun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue, Aknmoneproe obmiectBo «M3naTenbetBo «IIpocBerieHuey;

- AnreOpa 1 Hayaja MaTeMaTHYECKOTO aHainu3a. MeTonuueckue pekoMenaanun. 10 kmacc: mocodue A yuurenei oomeoopa3osat. opranusanuii/H.E.

®dénopona, M.B. Tkauésa.- M.: IIpocsemienue,2015.




HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

Poccuitckoe obpasoBaHue. PeaepanbHbli NOpTan

http://www.edu.ru/

Bce obpasoBaHuMe. Katanor ccbinoK

http://catalog.alledu.ru/

B nomoub yuntento. Pegepayma MHTepHeT-06pa3oBaHUSA

http://som.fio.ru/

Poccuiicknii obpasoBaTenbHbli nopTan. Katanor cnpaBoyYHO-MHGOPMALMOHHbIX NCTOYHUKOB
http://www.school.edu.ru/catalog.asp?cat ob no=1165

Yuutenb.py — degepauns nHTepHeT-obpasoBaHuA

http://teacher.fio.ru/

Ob6LEeCcTBEHHbIN PEUTUHT 06pa3oBaTeIbHbIX 3/IEKTPOHHbIX PECYPCOB
http://rating.fio.ru/current.php?program type=2Ssubject id=255Submit=%E2%FB%E1%FO%E0%F2%FC
NHTepHeT-pecypcbl No obyyatowmm nporpammam AuctaHUMOHHOE 0bydeHne — NpoeKT « OTKPbITbIA KOANEAMK»
http://www.college.ru/indexGraph.php3

2. Katanoru

DNEeKTPOoHHbIe becnnaTHbie 6UbANOTEKM

http://allbest.ru/mat.htm

EcTecTBeHHO-HayuHbI 06pa3oBaTesbHbIM NOpTan (y4eObHMKK, TECTbI, OIMMNNAAbI, KOHTPO/IbHbIE)
http://en.edu.ru/db/sect/3217/3284

MaTtematuKa online

http://mathem.by.ru/index.html

3. MeToauuyeckme matepuanbl
http://comp-science.narod.ru/
http://matematika.agava.ru/
http://center.fio.ru/som/subject.asp?id=10000191
http://www.samara.fio.ru/resourse/teachelp.shtml#mate



https://www.google.com/url?q=http://www.edu.ru/&sa=D&ust=1562062922680000
https://www.google.com/url?q=http://catalog.alledu.ru/&sa=D&ust=1562062922680000
https://www.google.com/url?q=http://som.fio.ru/&sa=D&ust=1562062922680000
https://www.google.com/url?q=http://www.school.edu.ru/catalog.asp?cat_ob_no%3D1165&sa=D&ust=1562062922680000
https://www.google.com/url?q=http://teacher.fio.ru/&sa=D&ust=1562062922681000
https://www.google.com/url?q=http://rating.fio.ru/current.php?program_type%3D2$subject_id%3D25$Submit%3D%25E2%25FB%25E1%25F0%25E0%25F2%25FC&sa=D&ust=1562062922681000
https://www.google.com/url?q=http://www.college.ru/indexGraph.php3&sa=D&ust=1562062922682000
https://www.google.com/url?q=http://allbest.ru/mat.htm&sa=D&ust=1562062922682000
https://www.google.com/url?q=http://en.edu.ru/db/sect/3217/3284&sa=D&ust=1562062922682000
https://www.google.com/url?q=http://mathem.by.ru/index.html&sa=D&ust=1562062922683000
https://www.google.com/url?q=http://comp-science.narod.ru/&sa=D&ust=1562062922683000
https://www.google.com/url?q=http://matematika.agava.ru/&sa=D&ust=1562062922683000
https://www.google.com/url?q=http://center.fio.ru/som/subject.asp?id%3D10000191&sa=D&ust=1562062922684000
https://www.google.com/url?q=http://www.samara.fio.ru/resourse/teachelp.shtml%23mate&sa=D&ust=1562062922684000

4. OnbIT paboTbl
http://morozko1967.boom.ru/metod.htm
http://www.websib.ru/noos/math/metod.html

dopym http://pedsovet.alledu.ru/index/638
http://vivovoco.nns.ru/VV/PAPERS/ECCE/ARNOLD.HTM
http://archive.1september.ru/mat/2002/21/no21 1.htm

5. MogynbHoe obyueHue

http://www.nsk.fio.ru/works/014/group3/matem.htm
http://www.baranovichy.by/teach/metod/plans/matem/maths3.htm
http://edu.yar.ru/russian/pedbank/sor uch/math/mamont/isp.html
http://bspu.ab.ru/Journal/vestnik/ARHIW/N1 2001/nauch konf/1 sekz/pavlova.html

6. BupTyasnbHble Wwnapranku
http://refportal.ru/mathemaics/ Pedepatbl no matemaTtuke
http://www.otbet.ru/ lenaem ypoku emecte!

7. Nepuogunyeckue nspgaHua 8 UHTepHer
http://archive.1september.ru/mat/
http://www.poisknews.ru/

http://www.ug.ru/
http://www.informika.ru/text/magaz/pedagog/title.html
http://www.aboutstudy.ru/magazine2.shtml



https://www.google.com/url?q=http://morozko1967.boom.ru/metod.htm&sa=D&ust=1562062922684000
https://www.google.com/url?q=http://www.websib.ru/noos/math/metod.html&sa=D&ust=1562062922684000
https://www.google.com/url?q=http://pedsovet.alledu.ru/index/638&sa=D&ust=1562062922684000
https://www.google.com/url?q=http://vivovoco.nns.ru/VV/PAPERS/ECCE/ARNOLD.HTM&sa=D&ust=1562062922685000
https://www.google.com/url?q=http://archive.1september.ru/mat/2002/21/no21_1.htm&sa=D&ust=1562062922685000
https://www.google.com/url?q=http://www.nsk.fio.ru/works/014/group3/matem.htm&sa=D&ust=1562062922685000
https://www.google.com/url?q=http://www.baranovichy.by/teach/metod/plans/matem/maths3.htm&sa=D&ust=1562062922685000
https://www.google.com/url?q=http://edu.yar.ru/russian/pedbank/sor_uch/math/mamont/isp.html&sa=D&ust=1562062922685000
https://www.google.com/url?q=http://bspu.ab.ru/Journal/vestnik/ARHIW/N1_2001/nauch_konf/1_sekz/pavlova.html&sa=D&ust=1562062922686000
https://www.google.com/url?q=http://refportal.ru/mathemaics/&sa=D&ust=1562062922686000
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