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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Hauaida MaTeMaTHUYECKOTO
aHanm3a» 0azoBoro ypoBHs i oOydarormuxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanbHOro rOCy1apCTBEHHOIO 00Pa30BaTEIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMH,
NIPEIBbSIBISIEMBIX K MAaTeMaTHYeCKOMY OOpPa30BaHMIO, W TPATUIMI POCCHUNCKOTO
oOpazoBanusi. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHUS U HEMPEPHIBHOTO
o0pa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHSA JIUUYHOCTU OOYYaIOIIUXCSL.

HEJIN N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTUYECKOTO aHAIW3a» SBJISIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECNEeYMBAECT HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroll CTOPOHBI, (OPMHUPYET JOTUYECKOE U
aOCTpaKkTHOE MBIIUICHUE YyYallluXCs Ha YPOBHE, HEOOXOJMMOM I OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllhecs OBJAJEBAIOT YHUBEPCAIBbHBIM SI3BIKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHHSI B MAaTEMaTHUYECKOU (opMme.

Kypc anreOpsl u Hauan MaTeMaTUueCKOTo aHajdnu3a 3aKJIabIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIMA HSKOHOMHKA M OOIIECTBEHHOW JKU3HM, TO3BOJISET
OpUEHTHUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHHIMMU M JIOTMYECKH CTPOTHUMH MAaTEMAaTHUYECKUMH KOHCTPYKIIUSIMU
pa3BUBAET yMEHWE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HWCTUHHOCTD
YTBEPXKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3AIIUI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIIieHue. B xome n3ydenus
anreOppl M Havall MATEMaTHYECKOTO aHajdu3a B CTapIiield IIKOJE ydJaliuecs
MOJYy4YalOT HOBBIM ONBIT PEIICHUS MNPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOIO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CUTYallMd W WHTEpIpeTaIuu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSTCA C  [pUMEPAMU  MATEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOJE, HAYKE U B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc oOnagaer 3HAUMTENBHBIM BOCHUTATENbHBIM MOTEHLUAIOM, KOTOPBIM
peanu3yeTcsi Kak uyepe3 y4eOHbId MaTepual, CoCOOCTBYIOUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOW AesITeIIbHOCTH,



TpeOyroren CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPALlM BHUMAHHUs U1 OTBETCTBEHHOCTH 34 MOJYYEHHBIA PE3YJIbTAaT.

B ocnoBe wmeroauku oOyueHus aireOpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIM3a JISKUT JAEATEIbHOCTHBIN MPUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hauajla MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAEeT
CIIEAYIOIINE COAEPKATEIBHO-METOAUYECKNE JUHUN: «Uucina M BBIYUCICHUD,
«Dyakun  u - rpadukmy, «YpaBHeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKoro aHanusza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOIUYECKUE JIMHUM HW3Y4YalOTCAd Ha MPOTSHKEHUH JABYX JIET
oOyuyeHusl B cTaplueil 1IKoJie, €CTECTBEHHO JOMOJHSSA IpYr ApPyra M MOCTENEHHO
HAChIAsICh HOBBIMM TE€MaMH W pa3faenaMu. JlaHHBIA Kypc  SBISIETCSA
WHTErPAaTUBHBIM, TOCKOJIbKY OOBEOUHSET B ce0e COJAEpKaHHE HECKOJIbKHX
MaTeMaTUYECKUX AUCUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBIIaZeBalOT BcE Ooiee
HIMPOKUM MATEMaTHYECKUM ammapaTroM, Y HUX MOCIEI0BaTENbHO (hopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0 MOJENIb PpPEATbHOU
CUTyalluM, TPUMEHSATh 3HAHHUA, IOJYyYEHHbIE B Kypce «Auredpa W Hadana
MaTEeMaTHUYECKOT0 aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSATENbHO C(HOPMYIHPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NOJIYYEHHBIN PE3yJIbTAaT.

CopnepkaTenpbHO-METOANYECKas JTUHUA «Hucna W BBIYMCIEHUSD 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKojie. B crapiedl mikoige oco0oe BHUMAaHUE YIEISIETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OpM 3amucu JeHCTBUTENBHOTO 4YHCIa, YMEHHE
pPalMOHAJIBHO BBINOJHATh JEHCTBUS C HUMH, JAENAaThb MNPUKUAKY, OLIECHHUBATh
pesynbTar. OOyuaromuecs: MOMy4YarOT HaBbIKM MNPUOIMKEHHBIX BBIYUCICHHM,
BBITIOJIHGHUS JIEWCTBHM C 4YWCIaMU, 3allMCaHHBIMA B CTaHIapTHOU (opme,
VCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BBIPAKCHUM.

JIuans «YpaBHEHHsS W HEPABEHCTBA» PEANHU3YETCS HA MPOTSIKEHHH BCETO
oOydyeHHs] B CTaplled IIKOJIe, TOCKOJIbKY B KaXIOM pa3feie MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaromuecs OBIaleBaIOT
pPa3IMYHBIMA METOAAMHU PEILICHUsI LEJbIX, PAlMOHAIBHBIX, HPPalUOHAIbHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOIIBIO TTPOM3BOJHOM, PEIICHUH MPUKIAJAHBIX 3a/lad W 3a7ad Ha
HaXOXKJIEHWE HauOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkiuu. JlanHas
coJepKaTeNbHas JIMHUS BKIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacuy€Tbl 1Mo ¢opMynaM, MpeoOpa3oBaHUsS IENbIX, PalUOHAIBHBIX,
UppPALMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKaIINX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia  IMPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHE  ANTOPUTMHYECKOTO U
a0CTpAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIE€TyKTHBHBIX
paccyxlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu, MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemnaracT d(PQGeKTUBHBIE WHCTPYMEHTBHI JUISl PCIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJSAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JuHUA «DyHKUMM U TpaduKu» TECHO
MEPEIIETACTCs C APYTUMHU JIMHUSIMU KypCa, MOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MIOCJIEN0BATENBHOCTD W3YUYECHHUS MaTepuraa. N3yuenne CTEIEHHOU,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWCTB
U rpadUKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7a4 U3 APYruX y4eOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IMUHBIMU BEJIMYMHAMU, HUCCIEAOBATh IMOJIYyYEeHHbIC (YHKIHUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeITbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi ¢dopme: aHaTUTUYECKOU, Tpaduyeckoi M cioBecHoOU. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHUs «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJAHBIX 3a]ad4,
JOCTYITHBIX 00YYaloIUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh MCCIIEIOBATh U
CTpOoUTh Tpaduku (YHKIUN, OMpeAeisaTh HUX HauOOJbIINEe W HAWMEHBIIUE
3HAYCHUS, BBIYUCIITH TUIOMAAu (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
yCKOpeHHUsl TmporieccoB. JlaHHasi cojaepkaTenbHas JHMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell pealbHbIX CUTYyaluH,
HAXOXKJEHUSl HAWY4YlIero pEHIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
DKOHOMMYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHYECKOIO AHAIN3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTHUBHOIO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKe U HucKycctBe. OOydaromuecs Y3HAIOT O
BBIJAIOIINXCS PE3yJbTaTaX, IOJYYEHHBIX B XOJE pAa3BUTHS MAaTEMATHKU KAk
HayKH, U KX aBTOpax.

CopeprkaTenbHO-METOANYECKasT TUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
MPEACTABIICHUS POHU3BIBAIOT BECHh KypC LIKOJBHOM MATEMATUKH WU IMPEAJIararor



Hanbosiee YHUBEPCATbHBIN S3bIK, OOBEAMHSIONINNA BCE pa3felibl MaTeMaTUKU U €&
NPWIOKEHUN, OHH CBSI3BIBAIOT PA3HbIE MAaTEMAaTUYECKUE TUCLUUIUIMHBI B €IHHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IMOHMMAaTh TEOPETHUKO-
MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MAaTeMAaTUKH W HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa um Havajma MaTeMAaTUYECKOTO aHAIW3a» MPUCYTCTBYIOT
TAK)K€ OCHOBbl MAaTE€MaTHYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEH PEAJIbHBIX CUTYALUH, UCCIIEIOBaHMS
TUX MOJEJIEH C NMOMOUIbIO ammapaTra anareOpbl U MAaTeMaTUYEeCKOro aHaiu3a U
VMHTEPIPETALNN NOJyYCHHBIX PE3YJbTATOB. Takue 3ajaHus BIUIETEHBI B KaXIbIN
U3 Pa3JeNIoB IPOrPaMMBI, IOCKOJIBKY BECh MAaTepHall Kypca IUPOKO UCIOJIb3YETCS
JUISl pellieHus] IPUKIAIHBIX 3a1a4. [Ipu peneHnn peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIOJIb30BaTh AHAJIOTHIO, 0000IIATh U KOHKPETU3UPOBATH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJa4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AiredOpa v Hagaia
MaTEMaTHYECKOTO aHATIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha HW3ydeHHE Kypca anreOpbl U Havyal MaTEeMaTHYECKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOAUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucsia ¥ BIYMCICHUS

Pannonanbsabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeCKOHEUHblE  MepuoAudeckue  JpoOu. ApudMeTHYecKue  Oomepanud  C
palMoHaNBHBIMU YHCTIAMU, TPE00OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3IU4HbIX OTpacieu
3HAHUU U PEATBbHOM )KU3HH.

JlerictBuTenpHble 4nciia. PalnMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudpmernueckue omnepauud ¢ JACUCTBUTEIbHBIMU yHcliaMu. [lpubnmxéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYUCICHUN.

Crenenp ¢ 1ensiM  mokazareneM. CranpmaptHas  ¢opma  3alucu
JNEeUCTBUTEIBLHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucH
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJlbHOM  cremeHu.  JleictBus ¢
apu(PpMETUIECKUMHU KOPHSMHU HATypaJbHON CTENEHHU.

CHHYyC, KOCHHYC ¥ TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apr'yMEHTAa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpaBEHCTBA.
Meton nHTEPBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHU M.

IIppuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JIacTeil HAyKH U pealbHOU KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amgaHust GyHkuuu. [paduk  QyHkuu. BzaumuHo
oOpaTHble PYHKIINU.

OobnacTh ompeneiaeHuss U MHOXECTBO 3HaueHUil Qynkuuu. Hymm yskumu.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIE U HEUETHBIC (PYHKIIUM.

CrenenHast QyHKIMS ¢ HATYypajIbHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauk KOpHs N-0i CTENEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OINpPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIIMIT YUCIOBOTO apryMEeHTa.

Hauana MaTeMaTH4ecKOro aHajan3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIEIOBATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH FeOMETPUUYECKOM
nporpeccu. Dopmysa CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPEcCHH IS
pelieHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKrepa.

MHo:xecTBa M JIOTHKA

MHoOxecTBO, onepanuu HajJ MHOXecTBamu. Jluarpammsl Jilsiepa—DBeHHa.
[IpuMeHeHUuEe TEOPETUKO-MHOKECTBEHHOIO ammapara Jjisi ONMUCAHUS PealbHbIX
MIPOLIECCOB U SIBJIICHUM, TIPU PEUICHUU 3a]]a4 U3 APYTUX yUEOHBIX MTPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, 10KA3aTEIbCTBO.

11 KVIACC

Yucaa v BIYMCICHUSA

HarypansHnbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CrteneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAIIUX JTOrapru(MBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbpHbIE YpAaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHHUsI 1 HEPABEHCTBA.

CucreMbl TMHEUHBIX YpaBHEHUM. PellleHne MpUKIIaIHbIX 3a7a4 C MTOMOIIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUH.

CucTeMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJady M3 pa3IMyHbIX 00JacTeid HayKu WU peaibHOU
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuusa. Ilepuogmueckue  pynkumu. IIpoMexyTku MOHOTOHHOCTH
¢yHkuy. MakcumyMbl U1 MUHUMYMbl (QyHKkiuu. HanGosnblnee u HauMeHblee
3HaYeHUE (PYHKIIMU HA IPOMEXKYTKE.

TpuronomeTrpuyeckue QyHKIIMH, UX CBOWCTBA U TPaPUKH.

[ToxazarenbHast u gorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanne rpagukoB GYHKITUN ISl PEIICHUS YPAaBHCHUNA W JIMHCHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUN IS WCCICIOBAHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3aady U3 JIPYTUX YYEOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hauasa MaTeMaTH4YeCKOI0 aHAIM3A

HenpepriBable GyHKIMH. MeTOT HHTEPBAJIOB JIsl pEIICHNUS HEPABCHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudyecknii U QU3NYECKUN  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dMeMEHTapHBIX  QyHKIUNA.  DopMynbl  HAXOXKICHHS
IIPOU3BOJAHON CYMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHue Mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
skcTpeMyMmbl. Haxoxxaenue HanOobIero 1 HauMEHbIIEro 3HaueHus: QyHKIUA Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWIY4dIIEero pElEHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[TepBooOpaznas. TabnuiianepBooOpa3HbIX.

Wurerpan, ero reoMerpudyeckuid U (u3Mdeckuid cmbicia. Beruucienue
uHTerpana no gpopmyne Hetorona—IJleiiOnua.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIXKHO oOecrneunBaTh
AOCTHUKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/IH Ciacayronmux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PEe3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTHKa» XapakTepUu3yroTC:

['paxx1anckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIUKA O0YYAIOIIETOCsl KAK aKTUBHOIO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
NpoIeAyp TpaxaaHCKOro oOIecTBa (BbIOOPHI, OMPOCHl U TIp.), YMEHHEM
B3aMMOJICICTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBUHU C UX
GYHKIUSMY 1 HA3HAUYCHHUEM.

[TatproTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKOM IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOILLIOMY Y HACTOSIIIEMY POCCUMCKOW MAaTEMATHUKH, IIEHHOCTHBIM OTHOIIICHUEM K
JOCTHXKEHUSM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYTUX HayKaxX, TEXHOJOTrusX, cpepax
AKOHOMMKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHUS, HATHUYECKOrO0  TOBEACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/Ja B MOCTPOCHHUE YCTOMYHUBOTO OYAyIIIETO.

DCTEeTUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUe 3HaHUS B
HWHTEpecax 3J0poBOro u 06e30macHoOro odpasa *KH3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

OTJIbIXA, peryisipHas busnueckas aKTUBHOCTb); ¢bu3nYecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYZly, OCO3HAHMEM IIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IIJIaHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTE€MaTUYeCKOMy OO0pa3oBaHUI0 U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABIEHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHMMAHHUEM BIIMSHUS
COLMAIBHO-D)KOHOMHUYECKUX IPOLIECCOB Ha COCTOSIHUE IIPUPOAHOM U COLMUAIBHOMU
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoliieM;
OpPHUEHTALIMEN HA NPUMEHEHUE MATEMATHYECKUX 3HAHWUW [UIA PEUICHUs 3a7ay B
0o0JaCTH  OKpYXKarolel cpeapl, IUIAaHUPOBAHUSI IIOCTYNIKOB UM OLIGHKH HX
BO3MOYKHBIX ITOCIICICTBUU JUJISL OKPY’KAIOLIEH CPEIBbI.

[{eHHOCTH HAYYHOTO MTO3HAHHS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUA HAyKM ©  OOIICCTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW AESITeIbHOCTU, STAroB €
pPa3sBUTUS M 3HAYUMMOCTH JUIsI PA3BUTHUS LMBUWIW3ALMHU; OBJIAJCHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KYJIbTYpPOM KakK CpEICTBOM MO3HAHUSA MUPA;
TOTOBHOCTBIO OCYIIECTBISATH IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
VHJIMBU1YaJIbHO U B ITPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUSHBIMU OellCTNEUAMU.

1)  Vhusepcanvuvie  nozmasamensHvle  Oelicmeus, — obecnedusaron
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00Y4arowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYJcamwwe2o  Mupa;  npumeHeHue  J102UYeCKux,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBpie nornueckue AeUCTBUA:

e BBIABIISATh U XaPaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMU, (OPMYIUPOBATH
ONpe/eNieHNs] TOHATHUW; YCTaHABIMBATh CYIIECTBEHHBIH  TPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  NPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISIBJIATH ~ MAaTEMAaTHMYE€CKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSX;
npemiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
IPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTehCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE U OT MPOTHBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHoW 3adauu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNA C Y4ETOM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccienoBaTelIbcKue AeHCTBUS:

UCIIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIHCKUM WHCTPYMEHT TO3HAHUS,
dbopmyIpoBaTh BOMPOCH], (UKCHPYIONIME MPOTHBOPEUYUE, MPOOIeMYy,
yCTaHaBJIMBaTh HWCKOMOE HW  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO TIO3UITUIO, MHEHUE;

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 0OOOIIEHUSI U BBIBOABI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TIPOIECCa, a TaKKe BBHIJIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISBJIATH AepUUINTH MHPOPMAINK, TAaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsI PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMALMIO W3  HMCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIN3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPNPETUPOBATH MHPOPMALUIO
pa3IMyYHBIX BUAOB U (GOPM IPEICTaBICHHUS,

CTPYKTYpUPOBaTh WHGOPMAIUIO, IPEACTABIATh €€ B Pa3InYHbIX Qopmax,
WLTIOCTPUPOBATH TpapuuecKi;



2)

OLICHUBATH HaJEXKHOCTD uH(bOpMaIuu 1o CaMOCTOSATEIIEHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KoMMyHuKamuenwvle Oelicmeus,  0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOS 0OYVUATOUUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUYKY 3pPEHMsI B YCTHBIX M NHUCBMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
X0y pelIeHus 3a7aui, KOMMEHTUPOBATh ITOJIyYEHHbBIN pe3yibTar;

B X0/ 00CYKIEHHs 3a7aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
poO0JIeMBbI, pelIaeMoOi 3a/1a4M, BHICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXMBaTh pa3M4yle U CXOJCTBO IO3UIIMIA; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3ECHTAMU U OCOOEHHOCTEW ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NMOHMMATh W WCHOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; TPUHUMAThH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacrpeaessTh BUABI padoT, JOTOBAPUBATHCA, 00CYKAATh MPOIECC
U pe3yibTaT padoThl; 00001aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICUCTBUSI.

Vuueepcanvnuvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a]a4H, BEIOMPATh CIIOCOO PEIICHHS C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BJI1aACTh HaBbIKaAMH MMO3HaBaTEIbHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHﬁ N MBICJIMTCIIBHBIX TIPOHCCCOB, UX PC3YJIbTATOB,
BJI1aACTh criocobamMu CaMOIIPOBCPKH, CaAMOKOHTPOJIL  IIpomecca H
pe3yiibTaTa pCUICHUA MaTEMaTHYE€CKOMU 3aJa4u,



e TPEABHAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PEILICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENHCTB, TAHHBIX, HAWJICHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBSICHITH
IPUYMHBl TOCTUXKEHUSI WIM HEJOCTHIKEHUS Pe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa v Hadajga MaTEMaTHICCKOTO aHAH3a»
Ha YpOBHE CpEIIHEro OOIIero oOpa3oBaHUS JOJDKHO O0ECIEeUMBATH JOCTHUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh MOHATUSAMM: PALMOHAIBHOE W JACHUCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHA U JIECATUYHAS IPOOb, MPOLIEHTHI.

Bemonusate  apudmernyeckue — omepauud € palUMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCICHUMN.

OnepupoBarh MOHATUSMHU: CTENEHb C ILEJBIM IIOKa3aTesieM; CTaHJapTHas
dopma 3amMcu JEHCTBUTENIIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
MCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMUCH IEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUAMH: CUHYC, KOCHHYC M TaHT€HC IPOU3BOJIBHOIO YIJIA;
MCIIOJIb30BaTh 3aIMCh MTPOU3BOJIBHOTO yIiia yepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKUE YPABHEHMUS.

BeimonHsaTe npeoOpa3oBaHUs LEbIX, PALMOHAIBHBIX U HMPPALMOHAIBHBIX
BBIDQKEHWW W  pellaTb OCHOBHBIE THINBI  LEJBIX, PalMOHAIBHBIX U
VppalMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh YypaBHEHUSA U HEPABEHCTBA I PEIICHUA MATEMAaTUUECKUX 3a7a4
W 3aJ1a4 U3 pa3IMYHbIX 001acTell HAyKU U PeaJIbHOM KU3HU.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDAXKECHUs, YPABHEHMs, HEPABEHCTBA II0 YCIJIOBHUIO 3aJa4d, HCCIENOBATH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUAMH: (QYHKLMS, CIIOCOOBI 3a1aHusl QYyHKIUH, 00JIaCTh
OTpEe/IeNICHUs] ¥ MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBarh NOHATUAMU: YETHOCTh W HEUETHOCTh (YHKIUM, HYJIU
GyHKIHUU, TPOMEKYTKU 3HAKOMOCTOSIHCTBA.

Hcnonp3oBatek rpaduku GyHKUUN A5 peLICHUS] YpaBHEHUI.

Crpouth M ynTaTh TpaUKu JUHEWHON (PYHKIUMU, KBAAPATUYHON (DYHKIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTEeIEM.

Hcnonp3oBatk rpaduku (QYHKUMA JUIs HCCIENOBAaHUS IPOLECCOB U
3aBHUCHUMOCTEN NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaXaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSMHU: MOCJIENOBATEIBHOCTh, apu(pMeTHUecKas U
reOMETPUYECKAst IPOIPECCUH.

OmnepupoBaTh NOHATUSAMH: OECKOHEUHO YyObIBaollas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAOUIEH reOMETPUUECKOM MPOTPECCUH.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA ITOCIEI0BATEIBHOCTEN U IIPOTPECCUN ISl PEILIEHUS
peanbpHbIX 3a7a4 IPUKIAIHOTIO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONIEPALIMU HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar sl  ONHCAHUA
peallbHbIX MPOLECCOB M SBJICHUH, NMPU PELICHUH 3aJad U3 APYTUX Y4eOHBIX
IIPEIMETOB.

OnepupoBaTb  MHOHATUSAMM: ONpEEIICHHUE, TeopeMa, CJIE/ICTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MNOHATUSIMHU: HATypaJibHOE, II€J0€ YHCIO; HCHOJIb30BaATh
MPU3HAKU JICJIMMOCTH LIENBIX YHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIN
JUUISL peLLIeHUs 3a1ay.

OnepupoBaTh NOHSATUEM: CTEIIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATUSMU: JOTapu(pM UYHCIIA, NECATUYHBIE W HATypajJbHBIC
Jorapu@mel.



YpaBHeHMS U HEPABEHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW U1 NIpeoOpa3oBaHUs  BBIPAXKCHHIA,
ONEPUPOBATh TOHATUSAMM: IIOKA3ATEIBHOE YpPAaBHEHHE W HEPABEHCTBO; peElIaTh
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHHUI U HEPABEHCTB.

BoinonHaTh  mpeoOpa3oBaHUsl  BBIPAKEHUN, CoOAEpXkalMX Jorapugmel,
OTNEpPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPABHEHUN U HEPABEHCTB.

HaxoauTe pemenust MpoCTERINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEHMHBIX YpaBHEHUW U €€ PEIICHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIA PELICHUS NIPAKTUYECKUX 3a1ad4.

HaxoauTp penreHns: NpoCTENIINX CHCTEM U COBOKYITHOCTEW PalMOHAJIbHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3aJayH,
MCCJIEN0BATh MOCTPOEHHBIE MOJIEIH C UCIOJIB30BAHUEM allapara anreopsl.

DOyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epUOANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH  (PYHKIIMH, TOYKM OJKCTpemMyma (yHKIMU, HauOosblliee U
HauMEHbIllee 3HA4YeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX JJIs
UCCIEeI0BAHUS (PYHKIMU, 3aJaHHOU rpauKOM.

OnepupoBaTh MOHATUAMH: TpadUKH TMOKA3aTENbHOM, JOorapu@MuUyeckoil u
TPUTOHOMETPUUECKUX (PYHKUMH; N300paxaTh UX HA KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIB30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JUHEHHBIX ypaBHEHUMN
Y WCIIOJIB30BaTh UX JUIA PEIICHUs] CUCTEMBI JIMHENHBIX YPABHEHUM.

Hcnons3oBath rpadukd (QyHKIME IS UCCIEIOBAHMUS IPOIECCOB U
3aBHCHUMOCTEH U3 IPYTUX yUeOHBIX TUCHUIUINH.

Hayaja MaTeMaTH4eCKOro aHajn3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKUHUS;, TPOU3BOAHAS (QYHKILINU;
UCITI0JIb30BaTh F€OMETPUUYECKUM U (PU3UUECKHUI CMBICI MPOU3BOIHOM ISl pelleHUs
3a1ad.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMA, BHIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonb30BaTh NPOU3BOAHYIO IJIs UCCIEN0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBbI, TPUMEHSTh PE3yJIbTAThl UCCIEIOBAHUS K TOCTPOCHUIO IpadUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Uil HAXOXKACHUS HAWIYYLIErOo PEIICHUS B
IIPUKIIAIHBIX, B TOM YHCJIE COUUAIBHO-3KOHOMUYECKHX, 3a1a9aX.

OnepupoBaTh MOHATHSMHU: TIEpPBOOOpa3Has U  HUHTErpai; MOHUMATh
reOMETPUYECKUN U (PU3UUECKUN CMBICI UHTErpaia.



Haxoauth mepBooOpa3HbIe 3JEMEHTAPHBIX (DYHKIIUH; BBIYHUCIATH WHTETpaT
o ¢popmyiie HeroTona—JIeliOruta.

Pemarpe npukiagHple 3aJaqd, B TOM YHUCIIC COIHAIBHO-DKOHOMHUYECKOTO H
(u3nIeCcKOro Xapakrepa, CpeJCTBaMU MaTEeMaTHUCCKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KoaunuecTBO 4acoB

Ne dueKkTpoHHbIe (LM (POBbLIE)
o/ HaumeHnoBaHuepa3aejioB U TEMIPOrpaMMbl Beero KoHTpoabHbIe 0BpA3OBATETLHBIEPECYPCbI
padoThI
1 MHoecTBa pallMOHAIBHBIX U ACHCTBUTEIHHBIX YUCEIL. 14 1
PanronaibHbICYpaBHCHHSI 1 HEPABCHCTBA
2 Oyukiuu U rpaduku. CTeneHp ¢ [elbIM 0Ka3aTeaeM 6
3 Apudmerndeckuii KOpeHb N—O CTETICHU. 18 1
HppanroHaibHbICypaBHEHUSI U HEPABEHCTBA
4 DopmyabITpUTOHOMETPHH. T pUTOHOMETPUYECKHCYPABHCHHUS 22 1
5 [TocnemoBaTeIbHOCTH U MPOTPECCHU 5
6 [ToBTOpeHue, 0600IIeHNE, CHCTeMAaTU3AUSI3HAHHIA 3 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4




11 KIIACC

KoanuyecTBo 4acoB

Ne HaumeHoBaHuepasaejioB U duekTpoHHbIE (LM (POBbLIE)
n/n TeMIIPOTrPaMMbI Bcero Kontpoaivie o0pa3oBaTejibHbIE pecypcChl
padoThI
CreneHs ¢ paliOHaIbLHBIM MTOKA3aTEJIECM.
1 [Toka3zarenbHast QyHKIIHSL. 12 1
[TokasarenpHBICYypaBHEHUS U HEPABCHCTBA
5 Jlorapudmuueckas GyHKIHUS. 12
Jlorapudmuueckue ypaBHEHHUS U HEPABEHCTBA
3 Tpuronomerpuyeckue GyHKIUH U UX 9 1
rpaduku. TpuroHoMeTpuueCKreHEePaBeHCTBA
4 [IpousBoaHas. [IpumeHeHnenpon3BOIHOM 24 1
5 HHTerpan u eronpuMeHeHHUs 9
6 CucremblypaBHEHU I 12 1
7 HarypanbHble u niensieuucna 6
8 [ToBTOpEHwUeE, 0606111er1€, 18 5
CUCTEeMaTH3aIsI3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6




IHOYPOYHOE IIVTAHUPOBAHUME

10 KIIACC

Ne

n/ Temaypoka
n

KoanuyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

MHO)KGCTBO, OoIrcpanru HaaQ MHOXCCTBAMMU.

1 Huarpammsl Ditniepa—Benna
Panmonanbsuble ynciaa. OObIKHOBEHHBIE U

2 JECSITUUHBIE TPOOH, TPOLIEHTHI, OECKOHEUHbBIE
MEPUOIUUECKHIE IPOOH

3 Apudmernueckre onepanuy ¢ pauoHaIbHbBIMU
YHCIaMH, IPeoOpa30BaHMsl YMCIOBBIX BbIPaKEHUH
[Ipumenenue nqpobeit 1 NPOLEHTOB ISl pEIIEHUs

4 MPUKJIAJAHBIX 3a/1a4 U3 PA3JIMYHbIX OTpacien
3HAHUU U PEAIbHON KU3HU
[Ipumenenne nqpobeii 1 NPOLEHTOB ISl peIIeHUs

5 MPUKJIAJAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTpacien
3HAHUM U PEATTbHOM KU3HU

5 JenicTBuTenbHbIE YKciia. PaninoHanbHbIe U
VppalOHAJIbHBIC YHCIIa

7 Apudmerndeckue onepanum ¢ AeHCTBUTEIbHBIMU
quCcIaMu
[TpuOnkEHHbBIE BBIYMCIIEHUS, TIPaBUIIa

8 OKpYTJIEHUS, IPUKUKA U OLIEHKA pe3ylbTaTa
BBIYMCIICHHUI

9 ToxecTBa U TOXK/IECTBEHHbIETIPEOOPa30BaHUS

10 YpaBHeHUE, KOpEHbYPABHEHUS




11

HepaBeHcTBO, pelieHHEHEPAaBEHCTBA

12 MeToauHTEpBaAJIOB

13 Pemienue nensix u ApoOHO-paIOHAIBHBIX
YPaBHEHMI U HEPABEHCTB
KonTtponsHast padora o Teme "MHoOXkecTBa

14 palLMOHANBHBIX U ICUCTBUTEIIBHBIX YHCEIL.
PannonanbHbleypaBHEHNS U HEPABEHCTB"

15 @OyHK1MS, criocoObl 3a1anus GyHkuu. Bzanmuo
oOpartHbIe GYHKIUU
['paduk pynkuuu. O61acTh OnpeneaeHus u

16 MHO>KECTBO 3HaueHUu (pyHKImu. HymudyHkimm.
[TpomeKyTKM3HAKOIIOCTOSIHCTBA

17 Yérupie 1 HeUETHRIC() YHKITHN

18 Crenens c 1enbIM nokaszareneM. CTaHgapTHast
¢dbopMa 3arucu IeHCTBUTEIIBHOTO YHCIIa
Hcnonb3oBanue noaxozsueit popmel 3anucu

19 JeMCTBUTENBHBIX YUCET [T PeLICHUS
NPaKTUYECKHX 3a/1a4 U TPEACTaBICHUS JaHHBIX

20 CrenenHast QyHKIUS C HAaTypalbHBIM U LIEIbIM
noka3areneM. E€cBoiicTBa u rpapuk

21 ApudmerndeckuiikopeHbHaTypaIbHOMCTEIEHN

22 ApudmerndeckuitkopeHbHaTypaIbHOMCTEIEHN

93 CaolicTBa apu(PMETUYECKOTO KOPHS HATYpallbHOM
CTETIeHU

24 CoiicTBa apu(MeTHUECKOro KOPHS HaTypalbHOM
CTETIEHU

o5 CaotlicTBa apu(PMETUYECKOTO KOPHS HATYpallbHOM

CTCIICHHU




JeiicTBus ¢ apuMeTHIECKUMU KOPHIMH N—Oii

26
CTCIICHU

97 JeiicTBus ¢ apuMeTHIECKUMU KOPHIMH N—Oii
CTENIEHU

28 HeticTBus ¢ apuMeTHIECKUMU KOPHSAMHU N—OM
CTCIICHU

29 JeiicTBus ¢ apuMeTHIECKUMU KOPHIMH N—Oii
CTEIICHU

30 JeiicTBus ¢ apupMeTHIECKUMU KOPHIMH N—Oi
CTENEHU

31 Pemenune nppanvoHaibHBIX ypaBHEHUN U
HEPABEHCTB

39 Pemenne nppanmoOHaIBHBIX YPaBHEHUN U
HEPaBEHCTB

33 Pemenne nppanmoOHaIBHBIX YpaBHEHUN U
HEPaBEHCTB

34 Pemenune nppanvoHaibHBIX YpaBHEHUN U
HEPABEHCTB

35 Pemenne nppanimOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB

36 CgoiicTBa u rpaduk KopHs N-0if cTenenu

37 CgoiicTBa u rpaduk KopHs N-0if cTenenu
KonTponbhas pabota no teme "Apudmernyeckuit

38 KOPEHb N—OH CTEIICHH.
HppanroHanbHbIEypaBHEHUS U HEPABEHCTBA"

39 CuHyC, KOCHHYC U TaHT'€HC YHCIIOBOIO apryMEHTa

40 CuHycC, KOCUHYC U TAaHT'€HC YHCIIOBOI'O apryMeHTa




ApKcuHYC, apKKOCUHYC U apKTaHI'€HC YUCIOBOTO

41 1
aprymeHra

42 APKCHHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOTO 1
apryMeHTa
Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEICIICHHE

43 TPUTOHOMETPUYECKUX (PYHKITUN YHCIIOBOTO 1
aprymeHra
TpuronomeTrpuyeckasi OKpy>KHOCTb, OIIPEICIICHNE

44 TPUTOHOMETPHUECKUX (PYHKIIMI YUCIOBOTO 1
aprymeHra

45 OCHOBHBIETPUTOHOMETPUYECKUE(HOPMYJIIbI 1

46 OCHOBHBIETPUTOHOMETPUUYECKUE(HOPMYIIBI 1

47 OCHOBHBIETPUTOHOMETPUYECKUE(HOPMYJIIbI 1

48 OCHOBHBIETPUTOHOMETPUUYECKUE(HOPMYIIBI 1

49 [IpeoOpa3zoBaHNETPUTOHOMETPUICCKUXBBIPAKEHH 1
i

50 [IpeoOpa3zoBaHNETPUTOHOMETPUICCKUXBBIPAKEHH 1
i

51 [TpeoOpa3oBaHUETPUTOHOMETPUUECKUXBBIPAKEHH 1
i

59 [IpeoOpa3zoBaHNETPUTOHOMETPHUICCKUXBBIPAKEHH 1
i

53 [TpeoOpa3oBaHUETPUTOHOMETPUICCKUXBBIPAIKEHH 1
i

54 PemeHneTpuroHoMeTpuYeCKUXypaBHEHHIHA

55 PemennerpuronomeTpuyecKkuXypaBHEHUH

56 PemeHneTpuroHoMeTpuYeCKMXypaBHEHHIA




S7

PemieHneTpuroHOMeTpUYECKUX ypaBHEHU I

58 PemennerpuroHoMeTpuYeCKUX ypaBHEHHI

59 PemenneTpuroHoMeTpuIeCKUXypaBHEHU I
KonTtponsHas padora no teme "®dopmyrs

60 TPUTOHOMETPHH. 1
TpuronomerpruyeckueypaBHeHus"
[TocemoBaTeIbHOCTH, CIIOCOOBI 3aTaHUS

61 [1I0CJIENOBATEIbHOCTEl. MOHOTOHHEBIE 1
MOCJIEIOBATEIBHOCTH
Apudmerndeckas 1 TeOMETPHYECKast IPOTPECCHU.

62 Hcrnonp3oBaHKMEe MPOTPECCUU TSI PEIICHUS 1
peaNbHBIX 3a]a4 MPHUKJIATHOTO XapaKTepa
beckoHeuHO yObIBaroI1asi reoMeTpruIecKast

63 nporpeccusi. Cymma O€CKOHEYHO YOBIBAOIIEH 1
reOMETPUYECKON IPOrPECcCUu

64 DopMyIaCIIOKHBIXTIPOIICHTOB

65 DopMyIacI0KHBIXIIPOLIEHTOB
O06o01eHue, cucTeMaTr3aIs 3HaHUH 3a Kype

66 anreOphl U HAYaJl MaTeMaTHIECKOTo aHaimu3a 10 1
KJjacca

67 HToroBaskoHTpoIbHasgpaboTa 1
O06o00611eHne, cucTeMaTu3alus 3HaHU| 3a Kypc

68 anreOpbl M HavaJl MaTeMaTuyeckoro anaiausa 10 1
KJacca

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KIIACC

Ne KosanuyecrBoyacos
o/ Temaypoka JIeKTPOHHBbIE HU(PPOBHIE
I Bcero KoHTpo/bHbIe padoThI oOpasoBaTe/IbHbIE pecypehl
CreneHb ¢ palMOHaJIbHBIMIIOKa3aTeIeM
CaolicTBacTeneH!
3 [TpeoOpa3oBaHue BbIPAXKEHUH, 1
coJiepKallX palMOHAIbHbIE CTEIIEHN
4 [IpeobpazoBanue BbIpaXeHUH, 1
coJiepKallX pallMOHAIbHbIE CTEIIEHN
5 [IpeobpazoBanue BhIpaXeHUH, 1
CoJIeprKalliX pallMOHaIbHbIE CTEIIEHU
5 [Toka3arenbHbICYpaBHEHUS U 1
HEpaBEHCTBa
7 [Toka3aTenbHbpIEypaBHEHHUS U 1
HEPaBEHCTBA
8 [Toka3aTenbHbpIEypaBHEHHUS U 1
HEPaBEHCTBA
9 IToxazarenbHbICypaBHEHUS U 1
HEPABEHCTBA
10 [Toka3aTenbHbpIEypaBHEHHUS U 1
HEPaBEHCTBA
11 [ToxazatenbHast GpyHKIMS, €€ cBOICTBA U 1
rpadux
KonTtponsHas padora no teme "CreneHnb
12 C pallMOHAJIbHBIM I1OKa3aTeleM. 1 1
[Toxa3zatenpHast GyHKIHS.




[Toka3arenbHble ypaBHEHUS U

HepaBeHCTBA"

13 Jlorapudmuuncna

14 JecsaTnunbie U HaTypalbHBIETOTapUPMBbI

15 [Ipeobpa3oBaHMEBBIpAKEHU,
COZePKALTUXIOTaAPHUPMBI

16 [IpeoOpazoBaHHEBBIPAKECHUA,
CoJIeprKalINXIIOrapuhMbl

17 [Ipeo6pa3oBaHueBbIpa)KEHUH,
CoJIeprKalINXIIOrapuhMbl

18 [Ipeo6pa3oBaHueBbIpaKEHU,
COJePKALTUXIOTaAPHUPMBI

19 JlorapudmuueckueypaBHEeHUS U
HEPaBEHCTBA

20 JlorapudmuueckneypaBHEHHS 1
HEpaBeHCTBA

21 JlorapudmuueckueypaBHEHHS 1
HEpaBEHCTBA

99 JlorapugmuueckueypaBHEHUS U
HEpaBeHCTBA

93 Jlorapudmuueckas pyHkuus, eé
CBOMCTBa U rpaduk

24 Jlorapudmuueckas pyHkuus, e€
cBOiicTBa U rpaduk

o5 Tpuronomerpuyeckue GyHKINHU, UX
CBOWCTBA U rpaduKu

26 Tpuronomerpudeckne GyHKINU, HX

cBOIicTBa U rpaduKu




Tpuronomerpudeckue GyHKINHU, UX

27 -
CBOMCTBA U rpaduKu

08 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U TpaduKu

29 [TprMepbITPUTOHOMETPUUECKUXHEPABEHC
TB

30 [TpuMepbITPUTOHOMETPUYECKUXHEPABEHC
TB

31 [TpuMepbITPUTOHOMETPUIECKUXHEPABEHC
TB

39 [TprMepbITPUTOHOMETPUUECKUXHEPABEHC
TB
KonTtponsHas pabora o Teme
"Jlorapudmuyeckast pyHKIIUS.
Jlorapugmuueckue ypaBHEHUs U

33 HepaBeHCTBa. TpuroHoMeTpuyeckue
GYHKIINHT U UX
rpa¢uku. Tpuronomerpudeckue
HepaBeHcTBa"

34 HenpepoiBHbled yHKINN

35 MeTtoa HHTEepBAIOB /ISl pEIICHUS
HEPaBEHCTB

36 MeTtoa HHTEepBaIOB JJIsl pEIICHUS
HEPaBEHCTB

37 [Tpon3BomHasIQyHKIINN

38 [IpousBoanaspyHKIUN

39 I'eomerpuueckuii u HuznIecKHii CMBICIT

MIPOU3BOAHON




I'eomerpuueckuii 1 HU3NIECKHIA CMBICIT

40 .
IIPOU3BOTHON
41 [Ipou3BoHbIE3IEMEHTAPHBIX PYHKIUH
42 [Tpon3BogHBICIEMEHTAPHBIX P YHKITUH
43 [IpousBoiHAS CyMMBI, IPOU3BEACHHSI,
4acTHOTO (DYHKIIMIA
44 [TpousBogHast CyMMBI, TPOU3BEACHNUS,
4acTHOTO (QYHKIUH
45 [IpousBoiHAS CyMMBI, IPOU3BEACHHS,
4acTHOTO (YHKIUH
[IpuMeHeHne npou3BOIHON K
46 UCCIIeTOBAaHMIO (DYHKIMI Ha
MOHOTOHHOCTB Ml 9KCTPEMYMBI
[IpumeHeHne mPOU3BOTHON K
47 WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTB ¥ 9KCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K
48 UCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI
MMEHEHNEe TTPOU3BOTHON K
IT
49 UCCIIeIOBaHMIO (GYHKIIHI Ha
MOHOTOHHOCTB M 9KCTPEMYMBI
Haxoxnenne HanOoIbIIETO 1
HAaUMEHBIIIETO 3HAYCHUS KIIMA Ha
50 VH
OTpe3Ke
Haxoxaenne HanbombIiero u
51 HauMEHBIIIET0 3HAUCHUSI KIINY Ha
VH

OTpe3Ke




52

Haxoxnenue HaubonbLero u
HAUMEHBIIIETO 3HAYCHUS (PYHKIIMH Ha
OTpe3Ke

53

Haxoxnenue HanbonpLIero u
HAUMEHBIIIETO 3HAUCHUST YHKITUN HA
OTpe3Ke

54

55

56

57

Haxoxnenne HanOOJIbIIEro U
HAUMEHBIIIETO 3HAUCHUS (YHKITUN HA
OTpEe3Ke

Haxoxnenue HauOOJIBIIIETO U
HAanMCHBIICTO 3HAYCHU A (I)YHKI_II/II/I Ha
OTPE3KE

[TpuMeHeHne Npou3BOIHOMN AT
HaXO0KJICHUS HaWTy4Ilero peeHus B
NPUKJIAJHBIX 3a/1a4ax, Ul ONpeleIeHUs
CKOpOCTH TIpoliecca, 3aJaHHOTO
bopmyoit unu rpaduxkom
KonrponbHas pabora no reme
"ITpon3BoHast.
ITpumeHneHnenpon3BogHON"

58

[TepBooOpaznas.
TabnunanepBooOpa3HbIX

59

60

[TepBooOpa3nas.
TabnumanepBooOpa3HbIX
HuTerpan, reomeTpuyeckui u
buznYeCKUit CMBICT UHTETpaIa

61

WHTerpai, reOMeTpu4YeCKHil U
buznyecKkuit CMbICIT UHTErpaia




HHterpai, reoMeTpUYECKU U

62 buznyeckuilt CMbICT UHTErpaia

63 Brruncnenue waTErpana no Gopmyie
Herorona—IJleitbuuna

64 Brruncnenue unrerpania no gpopmyine
Herorona—JleiiOuuia

65 Brruncnenue waTErpana no Gopmyiie
Herorona—JleitOHuma

66 Brruncnenue uaTErpana mo gopmyie
Herorona—IJleitOHuna

67 CHcTeMBUINHENHBIXypaBHEHU I

68 CucTeMbUIMHEHHBIXypaBHEHUN

69 Pemenne npukiaaaHbIX 33/1a4 ¢ TOMOIIIBIO
CHUCTEMBI JINHEWHBIX YPaBHEHUI

20 Pemenue npukia HBIX 33/1a4 ¢ TTOMOIIIBIO
CHCTEMBI JINHENHBIX YPAaBHEHUN
CHcTeMbl U COBOKYITHOCTH IIETIBIX,

71 paIMOHATLHBIX, HPPAMHMOHAIBHBIX,
MOKA3aTeIbHBIX, JJOrapu(PMHIECKUX
YpaBHEHUI U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIETIBIX,

79 paIMOHATLHBIX, HPPAMHMOHAIBHBIX,
MOKA3aTeIbHBIX, JOrapu(OMHIECKUX
YpaBHEHUH U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIETIBIX,

73 parroHaIbHBIX, UPPAIIMOHATBHBIX,

MOKa3aTeNIbHBIX, JIOTApU(PMUIECKUX
YpaBHEHUI U HEPABEHCTB




CucteMsl 1 COBOKYITHOCTH LCJIBIX,
palluOHAJIbHbIX, UPPAIUOHAIIbHBIX,

4 MOKa3aTeNbHbIX, JOrapu(PMUUECKUX
yYpaBHEHUU U HEPABEHCTB

75 Hcnonp3oBanue rpagukoB GyHKIMUN A7
peleHus: ypaBHEHUN U CUCTEM

76 Hcnonb3oBanue rpadukoB GyHKIUN 115
peleHusl ypaBHEHUN U CUCTEM
[IpumeHeHue ypaBHEHUH, CUCTEM U

77 HEPABEHCTB K PEIICHUI0 MaTeMaTHYEeCKHIX
3a/1a4 U 3a/1a4 U3 pa3uvHbIX 001IacTei
HAYKH U peasibHOM KU3HU

78 KoHTtpoinbHas pabdorta mo teme "MHTETpan
U ero npuMeHenus. CucteMblypaBHEHUI"

79 HarypanbHble 1 11enbple Ynciia B 3a1a4ax
W3 peaIbHOMN KU3HU

80 HatypanbHble U 1ienble yrcia B 3aja4ax
U3 peaNbHOM KU3HU

81 HarypanbHble U 11enble Yuciia B 3a1a4ax
U3 peaNbHOM KU3HU

82 [Ipu3HaKku1eTMMOCTHIIENBIX UM CEI

83 [Tpu3HaKUETUMOCTHUIIETBIXYHCE

84 [Tpu3HaKKUAETUMOCTHIIETBIX UM CEI

85 [ToBTOpenue, 06001IeHNE,
cucTeMaTH3alus 3HaHUH. Y paBHEHUS

86 [ToBTOpenue, 0600IIECHNE,
cucTeMaTH3alys 3HaHUH. Y paBHEHUS

87 [ToBTOpenue, 0600IIECHNE,




cucTreMaru3anus 3HaHUM. Y paBHEHUS

[ToBTOpEHME, 0600IICHUE,

88 cucTreMaru3anus 3HaHUM. Y paBHEHUS

89 [ToBTOpEHME, 0000IICHUE,
crucTeMaTu3alus 3HaHU. Y paBHEHUS

90 [ToBTOpeHnue, 06001ICHNE,
cUCTEeMaTu3alus 3HaHUM. Y paBHEHUS

01 [ToBTOpEHME, 0000IICHUE,
cucreMarusanus 3HaHuil. HepaBencTBa

92 [ToBTOpEHHME, 0000IICHUE,
cucreMaru3anus 3HaHui. HepaBeHcTBa

93 [ToBTOpenue, 06001ICHNE,
cucreMarusanus 3HaHuil. HepaBencrsa

04 [ToBTOpEHHE, 0000IICHUE,
cucreMarusanus 3HaHuil. HepaBencTBa
[ToBTOpenue, 06001IIEHNE,

95 cucremaTu3anus 3HaHui. CHCTEMBI
yYpaBHEHUHU
[ToBTOpenue, o6odIIEHNE,

96 cucTeMaTu3alus 3HaHuH. CUCTEMBI
yYpaBHEHUHU

97 [ToBTOpenue, o6odIIEHNE,
cucreMaru3anus 3HaHu. OyHKIun

08 [ToBTOpenue, 06001IeHNE,
cucremaTusauus 3HaHuil. OyHkuumu

99 HToroBasikoHTposIbHasspaboTa

100 HroropaskoHTpospHasipaboTa

101 O0001enne, cucTeMaTA3aIis 3HaHUH 3a




Kypc anreOpbl ¥ Hadall MaTeMaTHIECKOTO
agann3a 10-11 xmaccos

O0001enue, cucreMaTA3amus 3HaHUH 3a
102 KypcC anreOpbl ¥ Hadall MaTeMaTHIECKOTO 1

anann3a 10-11 xmaccos

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Maremartuka: anredpa u Hadajga MaTeMaTHIECKOTO aHAJIN3a, TEOMETPHSI.
Anre6pa ¥ HavyaJila MaTeMaThuueckoro ananusa, 10-11 kmaccel/ Anumos I1LA.,
Komnsarun FO.M., TkaueBa M.B. u apyrue, AKIimoHepHOe 00IIeCTBO

«I/I3,[[aT€J'ILCTBO ((HpOCBeHleHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






