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MOSACHUTEJBHASA 3AIIKNCKA

PaGouas mporpamma yueGHOTO Kypca «Anredpa U Hadajga MaTeMaTHYECKOTO
aHanm3a» 0a3oBoro ypoBHs miisa obydarormuxcs 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C VYYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpa3oBanus. Peammsarusi mporpamMMbl OOECIIEYMBACT OBJIAJACHHUE KITIOYEBHIMHU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaja MaTeMaTUYE€CKOTO aHAIW3a» SBJISIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECHNEeYMBAECT HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroi CTOPOHBI, POPMUPYET JOTHYECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YallluXCs Ha YPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllhecsl OBJAJECBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHIECKOUN Gopme.

Kypc anreOpsl 1 Hauan MaTreMaTUueCKOro aHajdu3a 3aKJIabIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIMNA HSKOHOMHKA M OOIIECTBEHHOW JKU3HM, TO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XM3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMM M JIOTMUYECKH CTPOTHUMH MATEMATHUYECKUMH KOHCTPYKIUSIMU
pa3BUBACT YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alUI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHue. B xome n3ydenus
anreOppl M Havall MATEMaTHYECKOTO aHajdn3a B CTapiield IIKOJE ydJalluecs
MOJYy4YalOT HOBBIM ONBIT PEIICHUS MNPUKIAAHBIX 3a7a4, CaMOCTOSITEILHOIO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CHUTYallMd W WHTEpIpeTaIluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCS C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE HU B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U UX aBTOPAMH.

Kypc o6nagaeT 3HaAYMTEIBHBIM BOCHUTATEIBHBIM IMOTEHIIMAIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4yeOHbId MaTepual, CoCOOCTBYIOIUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOW AesITeIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIIbHOU
KOHIICHTPALlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hauyajia MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAeT
CIEAYIOIINE COAECPKATEIBHO-METOIUYECKUE JUHUN: «Uucna M BBIYUCICHUD,
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKoro aHanuza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCA Ha MPOTSHKEHUH JIBYX JIET
OoOy4eHHs B CTapIllel IIKOJIe, €CTECTBEHHO JOMOJHSSA APYT ApPYyra M MOCTENEHHO
HAChIIAsICh HOBBIMM TeMaMHU W pasfaenaMu. J[aHHBIM Kypc  SABISETCA
WUHTErPATUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOXKecTB U Jp. [lo Mepe Toro kak yuwamiuecs OBJaZeBalOT BCcE Oosee
HIMPOKUM MATEMaTHYECKUM ammnapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, IOJy4YEHHbIE B Kypce «AuredOpa W Hayana
MaTEMaTUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NIOJIYYECHHBIN PE3YIIbTAT.

CopnepxxaTenpbHO-MeTOANYECKAas TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(GbopMHpOBaHKE HABBIKOB MCIOJB30BAHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKoJie. B crapiedl mikoige oco0oe BHUMAaHUE YIEISIETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amuCH ACHCTBUTENBHOTO YHCIA, YMEHHE
pPallOHAJIBHO BBINOJHATh JEUCTBUS C HHUMHM, JelaTh INPUKUIKY, OLIEHUBATH
pesynbrar. OOyuyaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCJIAaMH, 3allMCaHHBIMU B CTaHIapTHOH dopmMme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKEHUM.

JIvans «YpaBHEHUs M HEPABEHCTBA» PEANU3YETCS HA TMPOTSHKEHHH BCETO
oOydeHHs] B CTaplled IIKOJIe, TOCKOJbKY B KaXIOM pas3feie MporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJbIX, PAalUOHAIBHBIX, WUPPALUOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUUYECKHX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3ajlad W 3a7ad Ha
HAaXOXXJEHUE HauOONBIINX W HAUMEHBIINX 3HadeHud Qyukuu. JlanHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacu€Tbl 1Mo ¢GopMyiaM, NpeoOpa3oBaHUs IENbIX, PalUOHAIBHBIX,
UppAIMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
a0CTPAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. AnrebOpa
npegiaraeT 3(QQPEKTUBHBIE WHCTPYMEHTBI JIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
MePEIIETaeTCs C APYTUMHU JIMHUSIMU Kypca, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3aJ1a€T
MOCJIEIOBATEIbHOCTD U3y4YeHUs MaTepHaia. N3yyenue CTENIEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX Y4EOHBIX
IIPEAMETOB U PEAIBHON XU3HHU TECHO CBSA3aHO KaK ¢ MaTEMaTUYECKUM AHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh MOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Martepuan 3Tol coJep)KaTebHON JIMHUM HaIEJIeH Ha Pa3BUTHE YMEHUUN
U HaBBIKOB, IIO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHATUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero m3yueHue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTHH.

CopnepxartenbHasg nuHus «Havala mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpapuku (QYHKIUNA, OMpeAensTh HUX HauOOJbIINEe W HAWMEHBIIUE
3HAUEHUS, BBIYUCIATH MUIOMAnu (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNel peanbHbIX CUTyaluH,
HAXOXKJEHUSl HAWTYy4YlIero pEHIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HPKOHOMHYECKHUX, 3a/adyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHan3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaTbHO-IOTMUECKOr0 U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pAcrlo3HaBaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOywaromiuecs Y3HAIOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

CopnepxaTeapHO-MeToANYeCKas JIUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM TEOPUH  MHOXKECTB. T€OpEeTMKO-MHOKECTBEHHBIE
MPEACTABIICHUS MPOHU3BIBAIOT BECHh KypC LIKOJBHOM MATEMATUKU WU IMPEAJIararor



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. IToatoMy BakHO AaTh BO3MOXXHOCTb IIKOJIBHUKY ITOHMMAaTh TEOPETHUKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbI MAaTEMaTUYECKOIO  MOJEIMPOBAHUS, KOTOpbIE IPU3BAHBI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlUH, NUCCIIEIOBaHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
MHTEPIIPETALNN MOTYYECHHBIX PE3YyIbTaTOB. Takue 3ajjaHusl BIUIETEHBI B KaXIbld
U3 pa3JeNoB IIPOrpaMMBbIl, IOCKOJIBKY BECh MaTepuail Kypca HIMPOKO MCIIONb3YeTCs
JUISL pellieHus] IPUKIAAHBIX 3a1a4. [Ipu penieHun peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJNb30BaTh AHAIOTHIO, 0000LIATh U KOHKPETHU3UPOBAThH
npobnemy. [lesTenbHOCT, O (OPMUPOBAHUIO HABBIKOB PEIIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AuredOpa v Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM miaHe Ha W3ydeHHE Kypca anreOpbl M Havyal MaTEeMaTHYECKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kimacce u 3 daca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 dacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

PanmonaneHpie umncia. OOBIKHOBEHHBIE U JAECSITUYHBIE JPOOU, IMPOLIEHTHI,
OECKOHEYHbIE  IMEpPUOJUYECKHE  ApoOu.  ApUPMETHYECKHE  OIlepaluu  C
palMoOHaIbHBIMU YUCIIAMHU, ITPEOOPa30BAHUS YUCIOBBIX BhIpakeHU. [Ipumenenue
Ipo0ei U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 33/1a4 U3 Pa3IUYHbIX OTpaciien
3HAHUU U PEATbHOM )KU3HH.

JleiicTBUTENBHBIE 4YMCIA. PanuoHaJBbHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue omnepauud ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubnmxénHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTEIBLHOTO 4yucia. Mcnonb3oBanwe mnoaxoxsiied  ¢Gopmbl  3alucu
JEHUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apru(pMETUIECKUMH KOPHSMH HaTypaJIbHON CTEIIEHHU.

CuHHyC, KOCHHYC M TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nuensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHUM.

[IppuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKHUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00JacTeil HAYKH U PEabHOU KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  yHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUi Qynkunu. Hymn pyskumu.
[TpomesxyTkH 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIMH.

CrenenHast GyHKIMS ¢ HATypajdbHBIM U IIeJIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHs N-0i CTEHICHH.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysna CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPECcCHH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jlumarpammsl Jilsiepa—DBeHHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
MPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX yU4eOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHACEIT.

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpaBHEHHU. PellleHne NpUKIaIHbIX 33/1a4 C OMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ady M 3aJad M3 pazIMyHbIX 00JacTeil HayKu M peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa. Ilepuogmueckue  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
bynkuud. Makcumymbl 1 MUHUMYMBbI (QyHKUMU. HaunOosnblllee ' HauMeHbIIee
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

TpuronomeTrpuyeckue QyHKIINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HUKAIOT MPHU PEUICHUHU 3a7ady U3 JIPYTUX Y4eOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IponsBonnas  ¢yakuuu. ['eomerpudecknii u  QU3WYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MIPOU3BOJHON CYMMBI, IPOU3BEICHUS U YACTHOTO (DYHKIUH.

[IpumeHeHne mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIEero pElIeHUs B
NPUKIAIHBIX 3aJadax, s ONpPENENICHUs CKOPOCTH Mpolecca, 3aJaHHOIO
(bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (usmdeckuid cmbicia. Boluucienue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 O6paBOBaHI/I$I CICAYIOIUX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSA MPOTPaMMbl Y4EOHOTO TMpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCcKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIETrOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHHM,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKH, IIECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYrUX HayKaxX, TEXHOJOTrusX, chepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOTO OYayIIETO.

DcTeTu4ecKoe BOCIIUTAHUE:!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCIIPUUMYHMBOCTBIO K MAaTEMaTHYECKUM aclieKTaM pa3InyHbIX BUIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAaHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3aHATHAX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocUTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccu U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHX 3a/1a4 MATEMAaTUYECKON HAPaBICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpUEHTalMel Ha NMPUMEHEHHE MaTeMaTHYEeCKUX 3HAHUM JJIs pelIeHus 3aaady B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPY KAIOIIEN CPEIbl.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAYKM W  OOUIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HaykKM Kak c(epbl UYelIOBEYECKOM MAeATEeIbHOCTH, JTaloB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS LMBWIM3ALMHU; OBJIAJCHUEM SI3BIKOM
MaT€MaTUKM M MaTEeMaTUYECKOM KyJIbTYpOHl KaK CpPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATh IMPOEKTHYK) M HCCIEAOBATEIBCKYIO JESTEIBHOCTD
WHJMBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuuseepcanvmvie  nosmasamenwvhwvle  Oelicmeus, — 0becnevusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYxCaAlowe2o  Mupa,  NpuMeHeHue  J02U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBISBIATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MAaTEMAaTUUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpeNeSieHUs]  MOHSTUH; yCTaHABJIMBAaTh  CYIIECTBEHHBIH  IPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOJANMOTO aHAJIN3a;



BOCIIPUHUMATh, (QOPMYJIUpOBaTH U  MpPeoOpa3oBBIBATh  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBIBJISIT ~ MAaTEMAaTUYECKUE  3aKOHOMEpPHOCTH,  B3aWMMOCBS3UM U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemjiaraTb  KPpUTEPUM UL BBISBICHHS ~ 3aKOHOMEPHOCTEM |
IIPOTUBOPEYNH;

JIeJaTh BBIBOABI C MCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKIOUECHUHN, YMO3AKIFOUEHUH 110 aHAJIOTHH;
MIPOBOAUTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKICHUU (MPsIMbIE U OT MPOTUBHOTO), BHICTPaUBATh apryMEHTAIUIO,
MPUBOJUTH TPUMEPHl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY)KJICHUS U BBIBO/IBI;

BBIOMpATh Croco0 pernieHus yuyeOHOW 3a7auu (CpaBHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyapoBaTh BOMPOCH], (UKCHPYIOIME MNPOTUBOpEUre, MpodiemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJIICHHS, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE PAa3BUTHE TMPOIEcca, a TaKKe BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISIBIIATH JepuuThl WHPOpPMAIIUU, JAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CTPYKTYpHUpPOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyITMPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvuvie ~ KOMMYHUKamugHvle  Oelicmeus,  0Oecneuusaom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0JI€ 00CYKIEHUS 3a7]aBaTh BOIPOCHI 10 CYIIECTBY OOCYKIAEMON TEMBI,
poOJIeMBI, pelIaeMoi 3a/1auM, BbICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIIACHs, CBOM BO3PAKECHMUS,
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMaHJIHOW U
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11eJTh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pecynamuenvle  Oeticmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4i, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJETh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJsbTara pelieHuss MaTeMaTHYeCKON 3a/1a4H;



e TMPEABUACTH TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPH PEILICHUH
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENBCTB, TAHHBIX, HAWEHHBIX OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHMBAThb COOTBETCTBHE pe3yjbTaTa ILEJIW U YCIOBUAM, OOBSCHSTH
IIPUYUHBI JTOCTHIKEHHUS WIM HEIOCTHXKECHUS PE3YJIbTAaTOB ACATEIBLHOCTH,
HAXOAWUTh OMUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa U Hayajia MaTEMaTHUYECKOTO aHAIA3a»
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS JOKHO 00ECrednBaTh JOCTHIKCHHE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAS U J€CSATUYHAs APOOb, IPOIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

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

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJIBIM IIOKa3aTelIeM; CTaHJIapTHas
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
MCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMMCH NEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOIO YIJIA;
UCIIOJIb30BAaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKINU.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIbHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BoinonHsATh mpeoOpa3oBaHus ILENbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
BBIDQKEHUW M  pellaTb OCHOBHBIE THIBI  LEJBIX, PAalIMOHAIBHBIX U
VppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
¥ 3a71a4 U3 pa3IMYHbIX 001acTell HAyKH U PeaJIbHOM KU3HU.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKECHUsI, YPABHCHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, HCCIENOBATh
MOCTPOCHHBIE MOJIEIIU C MCIIOJIb30BAHUEM arapara ainreopsl.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (PYHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBarh NOHATUAMU: YETHOCTh W HEUETHOCTh (YHKLUUHU, HYJIU
GyHKIHUU, TPOMEKYTKHA 3HAKOMOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 115 pellieHUs] ypaBHEHUH.

CrpouTth M ynTaTh TpaUKu JUHEWHON (PYHKIUMU, KBAAPATUYHON (DYHKIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTeIEM.

Hcnonp3oBath rpaduku (QyHKUMHA Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTth MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
reOMETPUYECKAst IIPOIPECCUM.

OmnepupoBaTh NOHATUAMH: OECKOHEUHO YOBbIBaOLlas Te€OMETpUYecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH Tr€OMETPUUECKON MPOTPECCUMN.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOIPECCUN IS PEIIEHUS
peanpHbIX 3a7a4 NPUKIAIHOIO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONEPALIMU HAaJl MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — anmapar il ONHCAHUA
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELIECHUH 33a4ad M3 APYTUX Y4eOHbIX
IIPEIMETOB.

OnepupoBatb NOHATHSAMMU: ONpENIEIICHHUE, TeopeMa, CIIECTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IE€J0€ YHCIO; HCHOJIb30BaATh
MPU3HAKU JICJIMMOCTH LIEIBIX YHCEN, PA3JI0KEHUE YHCIIa Ha MPOCTHIE MHOXKUTEIU
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHSATUEM: CTENIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATHUSMU: JOTapu(pM UYHCIIA, NECATHUYHBIE W HATypajJbHBIC
Jorapu@mel.



YpaBHeHMS U HEpaBeHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW I 1peoOpa3oBaHUs  BBIPAXKECHHIA,
ONEPUPOBATH MOHATUSAMM: IMOKA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO; peElIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JIOTapU(MBbI;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxonuTe pemenns NpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEILCHHE;
UCIIOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUH ISl pELICHUS IPAKTUYECKUX 3aa4.

HaxoauTp penreHns: NpoCTENIINX CHUCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3aJayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara aareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUSAMH: NepuoAnYecKass  (QYHKLUHS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKH OHKCTpeMyMa (yHKuMH, Hauboibliee U
HauMEHbIlIee 3HAUYCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIEN0BAHMS (PYHKIMU, 3aJaHHON rpauKOM.

OnepupoBaTh MOHATUAMM: TpadUKU MOKA3aTENbHOH, Jorapupmuyeckon u
TPUTOHOMETPUUECKUX (PYHKIMH; N300paxaTh UX Ha KOOPAWHATHOM IIJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JUHEHHBIX ypaBHEHUMN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnons3oBath rpaduikd (QyHKIME JUIsI  MCCIEIOBAHMS IPOIECCOB U
3aBHCUMOCTEH U3 IPYrUX y4eOHBIX TUCHUIUINH.

Hayaja MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKLHUS; TPOU3BOIHAS (QYHKLNU;
MCITI0JIb30BaTh FTEOMETPUUYECKUMA M (PU3UUECKHUI CMBICI MPOU3BOIHON JIsl pelIeHuUs
3a1ad.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMA, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh NPOU3BOAHYIO JJI HCCIE0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Ul HAXOXKIACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OmnepupoBaTh TMOHATHUSMHU: TEepBOOOpa3Has U  HUHTErpaji; MOHUMATh
reOMEeTpUUYECKUN U PU3NYECKUI CMBICI UHTErpaa.



HaxonuTe mepBoOOpas3HbIe 3JIEMEHTApHBIX (DYHKIIHIA; BBIYHACISTH HHTETPAI
no popmyne Herorona—Jleibuuia.

Pemrate mpukiagHbIC 33124, B TOM YHUCIE COLMATBHO-YKOHOMUYECKOTO U
(u3MUECKOTO XapakTepa, CpeACTBAMH MATEMAaTHYECKOTO aHATU3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
MHoOXxecTBa palluOHAIbHBIX U
1 e CTBUTEIIHHBIX YHCEII. ParnoHaabHEIC 14 1 Coam TMA, pewy EIN
YpaBHEHUS U HEPABEHCTBA
Oyukuuu U rpaguku. CTeneHsb ¢ 1elbiM
2 YHIH pad H 6 Cpam TMA, pewy EMN
MOKa3aTeseM
Apudmerndeckuit KOpeHb N—0i CTETNIEHHU.
3 pud P 18 1 Caam WA, pewy EM
Uppanmonanbabie ypaBHEHHUS! U HEPABEHCTBA
Dopmyisl
4 TpUroHOMETpHUH. TpUroHOMETpHUUYECKHE 22 1 Cpam TWA, pewy EM
ypaBHEHUS
5 ITocnenoBaTeIbHOCTH U IIPOIPECCUU 5 Cpam M'MA, pewy EMN
IloBTOpEeHHE, 00O0OIICHHE, CUCTEMATH3AIUS
6 P - H 3 1 Caam WA, pewy EM
3HAHHUI
OBIIEE KOJIMYECTBO YACOB T10 TIPOTPAMME 68 4 0 Caam TVIA, pewy ET'3




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrpoarieie  Ipakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
CreneHs ¢ paluoHaIbHBIM MTOKA3aTENEM.
1 [TokazarenpHas pynkuus. [lokazarenapHbie 12 1 Cpam TMA, pewy EMN
YpaBHCHHS U HEPABCHCTBA
Jlorapudmuueckas GyHKIHUS.
2 Jlorapudmuueckue ypaBHEHUS U 12 Cpam TMA, pewy EMN
HEpaBEHCTBA
Tpuronomerpudeckue GyHKIHHA U UX
3 rpaduku. TpuroHoMeTpuueckre 9 1 Coam MMA, pewy EM
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeHeHne Mpou3BOIHON 24 1 Coam TMA, pewy EM
5 WHTerpan u ero npuMeHeHus 9 Cpam WA, pewy EM
6 Cucrembl ypaBHEHUH 12 1 Caoam TMA, pewy EM
7 HarypanbHble u nensie ynucna 6 Coam TMA, pewy EM
8 HOBTOP@HH@, 000011IeHHEe, CUCTEMATH3 IS 18 9 Caiam VA, pewy EM
3HAHUU
OBLIEE KOJIMUECTBO YACOB I10 [TPOTPAMME 102 6 0 Caam [VA, pewy ETS







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcbl
MHO3€eCTBO, Onepaliy HaJl MHOYKECTBAMU.
1 N 1 Cpam TUA, pewy EM
Huarpammsl Ditiepa—Benna
Panmonansnbie ynciaa. OOBIKHOBEHHEBIE U
2 JECATUYHBIC IPOOH, TTPOIICHTHI, 1 PaL
OCCKOHEYHBIC MTEPUOJUUCCKHUE TPOOH
ApudmeTrnueckne onepanuu c
3 panuoHAILHBEIMY YHUCIIaMU, 1 Coam TMA, pewy Ed
peoOpa3oBaHUs YUCIOBBIX BBIPAKECHUIA
[Ipumenenue qpobeit U MPOLEHTOB JIst
4 pelieHus NpuKIagHbIX 3a4a4 U3 pa3IndHbIX 1 Coam I'MA, pewy EIN
OTpaciell 3HaHUW U peabHOU KU3HU
[Tpumenenue apobeli U MPOIEHTOB AJIs
5 pemenus NpUKIagHbIX 3a0a4 U3 pasIndHbIX 1 Coam lMA, pewy EIMN
OTpaciell 3HaHUM U peanbHOU KU3HU
JlelicTBUTEeNIbHBIE YKCIIa. PallioHalIbHBIE U
6 1 PoLU
HMppalrOHaJIbHbIC YUCIIa
Apudmernueckue orneparnm ¢
7 pu ¢ p 1 Cpam TUA, pewy EIN
e CTBUTEIIFHBIMU YHCIIAMU
[TpuGmxE€HHBIC BEIYMCIICHUSI, PABHUIIA
8 OKPYTJICHUS, IPUKUIKA U OIICHKA 1 Caam MMA, pewy EM

pe3ynbTaTa BRIYUCICHUN




ToxnecTBa U TOXK/IECTBEHHBIE

9 Caam WA, pewy EM
npeoOpa3oBaHus
10 YpaBHEHUE, KOPEHb YPABHEHUS Coam IN'MA, pewy EIN
11 HepaBeHcTBO, pellieHre HepaBeHCTBA Caam M'MA, pewy EM
12 MeTto uHTEPBAJIOB PILU
13 Pemenune I;ICJ'IBIX U IpOOHO-paAIIMOHAJIBHBIX P53l
YpaBHEHMI U HEPABEHCTB
KonTtponpsHast padora o Teme "MHOXKecTBa
14 paLMOHATBHBIX U IEMCTBUTEIIBHBIX YHCEIL.
PanmonanbHble ypaBHEHUS U HEpaBEHCTB"
15 OyHKIMS, CIIOCOObI 3a1aHus (PYHKITIH. Caiam TVIA, pewy EM
Bsanmuo obparnbie GyHKIMN
I'padux Gpynkuu. O6nacTb onpeneneHus u
16 MHOX€eCTBO 3HaueHMH ¢pyHkuuu. Hymu Coam MMA, pewy EM
¢ynkuuu. [IpoMexXyTKH 3HAKOITOCTOSIHCTBA
17 YéTtHble 1 HeUETHBIE PYHKLIUU PaLU
CrerneHs ¢ 1eTbIM [T0Ka3aTEeIeM.
18 CrangaprtHas (hopMa 3aIicu P3LU
JNIEUCTBUTEIILHOTO YHCIIa
Hcnonp3oBanue noaxosimeii popmbl
19 3aIMCcH JIeHCTBUTENBHBIX YHCEI IS P31
peIIeHus MPaKTHYECKUX 3a7ad u
NIPE/ICTaBICHUS JaHHBIX
CrenenHasi GyHKIHUS C HATYpaJIbHBIM U
20 LIeNIBIM TToKa3aTeaeM. E€ cBoiicTBa u Okcdopg,
rpaduk
21 Apudmernueckuii KOpeHb HaTypaTbHON Oxcdopa

CTCIICHU




22

Apudmernueckuii KOpeHb HaTypaTbHON
CTEIICHU

Coam IMA, pewy EIMN

23

24

CaoticTBa apu(pMETUIECKOTO KOPHS
HaTypaJbHOMN CTEIIEHU
CBoiicTBa apu(PMETHIECKOTO KOPHS
HATYpaJIbHOM CTENeHU

Coam lMA, pewy EIMN

Coam lN'MA, pewy EIN

25

CaoticTBa apu(PMETHIECKOTO KOPHS
HATYpaJIbHOI CTENICHU

Coam I'MA, pewy EIMN

26

27

JleiicTBus ¢ apupMETHICCKUMH KOPHIMH
N—OM cTeIeHu

HetictBus ¢ apuMETHICCKUMU KOPHSIMHU
N—OM CTEIIEHU

Coam lNMA, pewy EIMN

Coam l'MA, pewy EIMN

28

JleiicTBus ¢ apupMETHUECKUMH KOPHIMHU
N—Oi1 CTeNeHN

Coam I'MA, pewy EIN

29

30

JleiicTBus ¢ apupMETHUECKUMH KOPHIMH
N—0i1 CTeNeHN
JeiicTBus ¢ apuMeTHIecKuMU KOPHIMH
N—OM CTENEeHU

Coam T'MA, pewy EM

Coam T'MA, pewy EM

31

Pemenne nppaniuOHAIBHBIX YPAaBHEHHUN U
HEPaBEHCTB

Coam I'MA, pewy EIN

32

33

Pemenne nppanroHaibHBIX YpaBHEHUN U
HEPABEHCTB

Pemienune uppanuoHanbHeIX YpaBHEHUH U
HEPABEHCTB

Coam lMA, pewy EIMN

Coam lMA, pewy EIMN

34

Pemienne nppaliuOHAIBHBIX YPaBHEHUU U
HEPABCHCTB

Coam I'MA, pewy EIN

35

Pemenue nppannoHanbHbIX YpaBHEHHN U
HEPaBEHCTB

Coam lMA, pewy EIMN




36

CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn

Coam 1A, pewy EIMN

37 CgoiicTBa 1 rpaduK KOpHs N-0i1 CTETICHU Caam MMA, pewy EM3
KonTtponpnast pabora o Teme

38 "ApudmMeTnuecKrii KOpeHb N—0il CTETICHH. 1
HppaunoHaibHble YPaBHEHUS U
HepaBeHCTBA"

39 Cunyc, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO 1 Caam TVA, pewy EF
apryMeHTa

40 Cunyc, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO 1 Caam TUA, pewy EM3
apryMeHTa

41 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC 1 Caam TVA, pewy EM
YHCIIOBOTO apryMeHTa

42 APKCHHYC, apKKOCUHYC U apKTaHTEHC 1 Caiam TVIA, pewy EM
YHCIIOBOTO apryMeHTa
TpuronomeTpuveckass OKpy>KHOCTb,

43 onpeaeeHue TPUITOHOMETPUIECKUX 1 Coam I'MA, pewy EIN
(GYHKIMI YMCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

44 OIpEEIIEHNE TPUTOHOMETPUYECKHUX 1 Coam MMA, pewy EM
(GYHKIMI YHCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1 Coam WA, pewy EM

46 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1 Cpam TMA, pewy EIMN

47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1 Caoam WA, pewy EM

48 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1 Coam MMA, pewy EM3

49 Hpe06pa3ouBaHHe TPUTOHOMETPUUYECKHX 1 Caiam TVIA, pewy EFD
BBIp)KEHUI

50 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1 Caam TVIA, pewy ET

BBIPAXKEHUI




[IpeobpazoBanue TPUTOHOMETPUUECKUX

51 N 1 Coam M'MA, pewy EM
BBIpaXKEHUI
59 Hpe06pa30j3aHHe TPUTOHOMETPUUECKHUX 1 Caam WA, pewy EF3
BBIPKCHUI
53 Hp606p33033aHI/Ie TPUTOHOMETPHUYECKHUX 1 Caam WA, pewy EM
BBIpaXKEHUI
o4 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1 Coam WA, pewy EM
55 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1 Caam MMA, pewy EM3
56 Pemenne TpuroHOMETpUYECKUX YPAaBHEHHUU 1 Coam MMA, pewy EM
57 Pemienne TpuroHoMeTpUUECKUX ypaBHEHUN 1 Coam M'MA, pewy EM
58 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1 Coam MMA, pewy EM3
59 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUN 1 Coam MMA, pewwy EM
KonrtpomnbHas padora no reme "@opmyiibl
60 TpUroHoMeTpuH. TpuroHomerpuueckue 1
ypaBHeHHuA"
[TocnenoBarenbHOCTH, CTIOCOOBI 3aaHUS
61 MOCJIeI0BAaTEIbHOCTEN. MOHOTOHHBIE 1 PaLU
[0CJIEI0BATENbHOCTH
ApudmeTrnueckast U reoMeTpuyecKas
62 nporpeccuu. Mcnonap30BaHNE POTPECCHH 1 P31l
JUTSL PEIICHUsT PeaTbHBIX 33124
MPHUKIIATHOTO XapaKTepa
beckoHeuHo yObIBaroIias reoMeTpruiecKas
63 nporpeccusi. CymMma 0€CKOHEYHO 1 PaLL
yOBIBAOIIEH TEOMETPUIECKOMN MPOTPECCHH
64 DopMyia CII0KHBIX IIPOLIEHTOB PaU
65 ®dopMyra CII0KHBIX TTPOIIEHTOB P3LL




O0001enne, cucreMaTH3alus 3HaHUH 3a

66 KypcC aJireOpbl ¥ HayaJl MaTeMaTHIECKOTO 1 PO
aHanuza 10 kacca
67 Wrorosas KoHTpOJbHAS paboTa 1
O0001Ienre, cUCTEMAaTH3aLUs 3HaHUH 3a
68 KypcC aJireOphl ¥ HayaJl MaTeMaTHIECKOTO 1 PO
aHanuza 10 kacca
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka KonTpoabubie IIpakTuueckue p
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
CTteneHb C pallMOHAILHBIM TTOKa3aTeeM Coam lN'MA, pewy EIMN
CBolicTBa CTEIICHU Caam M'MA, pewy EM
[TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAILINX
3 peobp P AepRatl 1 Coam M'MA, pewy EM
paloHaIbHbIE CTEIICHU
[TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAILINX
4 peobp P Aeprratt 1 Caam M'MA, pewy EM
paloHaIbHbIE CTEIICHU
IIpeoOpa3oBaHye BEIpAKEHUM, COACP KAIIIX
5 peoop P Aeprat 1 Caam M'MA, pewy EM
palMOHANIbHBIE CTEIIEHU
6 Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA 1 Cpam TMA, pewy EIN
7 [Toka3arenbHble ypaBHEHUs U HEPABEHCTBA 1 Cpam T1A, pewy ElMN
8 Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA 1 Cpam M'MA, pewy EM3
9 [Toka3arenbHble ypaBHEHUs U HEPABEHCTBA 1 Coam MMA, pewy EM3
10 [loka3zarenbHble ypaBHEHUS U HEPABEHCTBA 1 Caoam WA, pewy EM
IIokazatenpHas KIIMs, €€ CBOMCTBA U
11 yrxn 1 Caam M'MA, pewy EM
rpadux
Kontponbnas pabora mo teme "CreneHs ¢
AI[MOHAJILHBIM [TOKA3aTEIEeM.
12 pall 1 1 Caam M'MA, pewy EM
[TokazaTenpHas ¢hyakuus. [lokazarensHbIe
YPaBHEHHU U HEPABEHCTBA"
13 Jlorapudm uncna Coam MMA, pewy EM
14 JlecaTuUHbIE U HaTypaJIbHBIE JTOTapH(PMbI 1 Coam MMA, pewwy EM




[IpeobpazoBanue BeIpaXXeHUN, COACPHKAIINX

15 Cpoam TUA, pewy EM
JorapudMbl
IIpcoOpa3oBaHye BEIpAKCHUM, COACPKAIIIX

16 peobp P Aepratt Coam M'MA, pewy EM
J0rapupMbl
IIpeoOpa3zoBaHue BRIpaXKEHHI, COIEPIKALINX

17 beobp P ACpRatl Caam M'MA, pewy EM
JorapudMbl
IIpeo6pa3oBaHye BEIpAKCHUM, COACPIKAIIINX

18 peoop P Aepratt Caam M'MA, pewy EM
JorapuMbl
Jlorapudpmuyueckue ypaBHSHUS U

19 puc P Coam M'MA, pewy EM
HEpaBEHCTBA
JlorapubmMudeckrue ypaBHCHUS U

20 pud yp Cpam TUA, pewy EM
HEpaBEHCTBA
Jlorapudpmuueckue ypaBHSHUS U

21 pud P Caam M'MA, pewy EM
HEpaBEHCTBA
Jlorapudpmuueckue ypaBHSHHUS U

22 pud P Caam MMA, pewy EM
HEpaBEHCTBA
Jlorapudpmuyeckas pyHKIUA, €€ CBOMCTBA U

23 pud ymxn Caam MMA, pewy EM
rpaduk
Jlorapudmmueckas KIIMs, €€ CBOMCTBA U

24 pud ymx Caam M'MA, pewy EM
rpaduk
Tpuronomerpuueckue (GyHKIINH, UX

25 P . P Pyn Coam M'MA, pewy EM
cBOIicTBa U rpaduKu
Tpuronomerpuueckue (PyHKIINH, UX

26 P . P (ymxn Coam M'MA, pewy EM
CBOICTBa U TpaduKH
TpHUroHOMETpUUECKHE KIIUH, UX

27 P . P (ymxn Caam M'MA, pewy EM
CBOMCTBA U TpauKH
Tpuronomerpudueckue (GyHKIIHH, UX

28 P P Pyn Coam MNMA, pewy EM

CBOMCTBA U TpauKH




[IpuMepsl TPUTOHOMETPUIECKUX

29 Coam M'MA, pewy EM
HEPaBEHCTB
[TpumMeps! TPUTOHOMETPUYECKUX

30 PHMEpBLTP P Caam WA, pewy EM
HEPABEHCTB
[TprMepbl TPUrOHOMETPUUYECKUX

31 PUMEPRITP P Caam M'MA, pewy EM
HEPaBEHCTB
[Tpumeps! TPUTOHOMETPUYECKUX

32 PHMEPBITP P Caam WA, pewy EM
HEPaBEHCTB
KonTtponpsHas padora o Teme
"Jlorapudmuyeckast pyHKIIUS.
Jlorapudmuueckrue ypaBHEHUS U

33 HepaBeHCTBA. TpuroHoMeTprudeckne
GYHKIIMHY U UX
rpa¢uku. Tpuronomerpudeckue
HepaBeHcTBa"

34 HenpepsiBable QyHKIIUN Coam MMA, pewy EM3
MeTtoa HHTEepBaIOB /s peIIeHUs

35 g P AP Caam WA, pewy EM
HEPaBEHCTB
Meroa MHTEPBAJIOB JUISl pEeIIECHUS

36 g P AP Caam M'MA, pewy EM
HEPaBEHCTB

37 [TpownsBoaHas GyHKIMH Coam I'MA, pewy EIN

38 [IpousBoanas GpyHKIUU Caoam WA, pewy EM
['eomeTpuyeckuii 1 GU3NIECKUIT CMBICI

39 . Caam WA, pewy EM
MIPOU3BOTHOM
I'eomerpuueckuii u puzndecKuil CMBICI

40 . Coam M'MA, pewy EM
IIPOU3BOTHON

41 [Ipou3BoaHbIE IIEMEHTAPHBIX (HYHKIUN Coam MMA, pewwy EM

42 [Tpon3BoHBIC STIEMEHTAPHBIX (DYHKITHI Caoam MMA, pewy EM




43

[IpounsBoiHass CyMMBI, IPOU3BEACHMUS,
Y4acTHOTO (PyHKIMH

Coam IMA, pewy EIMN

44

45

[IpousBoaHast CyMMBI, IPOU3BEICHUS,
4acTHOTO (DYyHKIIMHA
[IponsBoaHas CyMMBI, TPOU3BEICHHS,
9acTHOTO (PyHKIMH

Coam lMA, pewy EIMN

Coam N'MA, pewy EIM3

46

[IpuMeHeHne npou3BOIHON K
UCCIIEIOBaHUIO (DYHKIMI HA MOHOTOHHOCTh
1 DKCTPEMYMBI

Coam IMA, pewy EIMN

47

[IpuMeHeHne npou3BOIHON K
UCCIIEIOBaHHIO (DYHKIMIT HA MOHOTOHHOCTD
U DKCTPEMYMBI

Coam IMA, pewy EIMN

48

49

50

IIpruMmeHeHne nporu3BOIHON K
MCCIIeI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTD
Y BKCTPEMYMBI

IIprMmeHeHne nporu3BOIHON K
UCCIIeIOBaHMIO (PYHKIIMI Ha MOHOTOHHOCTh
Y OKCTPEMYMBI

Haxoxaenne HanOOIBIIEro U HAaUMEHBIIIETO
3HaueHUsl (YHKIIUU Ha OTPE3Ke

Coam T'MA, pewy EM

Coam T'MA, pewy EM

Coam N'MA, pewy EIND

51

52

53

Haxoxnenre HaubobI1ero 1 HaMMEHbIIEro
3HaYeHUs PYHKIIMH Ha OTPE3Ke

Haxoxnenre HanOobIIero 1 HAMMEHbBIIETO
3HaYeHUs (QYHKIIUU Ha OTpE3Ke
Haxox(z[eHHe HanOOJIBIIEr0 U HAUMEHBIIIETO
3Ha4YeHUs (PYHKIIMU Ha OTPE3Ke

Coam I'MA, pewy EIN

Coam lMA, pewy EIMN

Coam I'MA, pewy EIN

54

Haxoxnenrne Haubob11ero 1 HaMMEHbIIETro
3HaYeHUs (PYHKIIMH Ha OTPE3Ke

Coam I'MA, pewy EIN




HaXO)KI[eHI/Ie HanOOJIBIICTO0 ¥ HAUMEHBIIIETO

55 Coam M'MA, pewy EM
3Ha4YeHMsI PYHKIIUU HA OTPE3KE
[IpuMeHeHne NpOU3BOIHOMN IS
HAXO0XJICHUS HAWTYYIIETO PEIICHUS B
56 IpUKIAAHBIX 3aJa4ax, I OIPEACICHUS Coam T'MA, pewy Ed
CKOPOCTH TIpoIiecca, 3aJaHHOr0 (HopMyIIoit
WM Tpad KoM
57 KonTtponpsHas pabora o Teme
"ITponsBoaHas. [Ipumenenue nponsBoaHon"
58 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX Caam MMA, pewy EM3
59 [lepBooOpasnast. Tabmuma nepBooOpa3HBIX Cpam MMA, pewy EIM
HHTerpai, reoMeTpudecKuii U PU3NIECKUiA
60 Cpam TUA, pewy EMN
CMBICTT MHTETpaja
Wurerpan, reomerpuyeckuii 1 Gu3ndecKuit
61 Caam M'MA, pewy EM
CMBICTT MHTETpaja
Wurerpan, reomerpuyeckuii 1 Gpu3ndecKuit
62 Caam WA, pewy EM
CMBICTT HHTETpajia
Brrumciienue unTerpaia mo ¢hopmyie
63 . P bopmy Caam MMA, pewy EM
Hrrorona—Jleiiouuma
Brruncnenue uaTerpaia mo gopmyie
64 . P bopmy Caam M'MA, pewy EM
Herorona—Jleiibauma
Brruncnenue uaTerpaia mo gopmynie
65 . P bopmy Caam WA, pewy EM
Herorona—JleiiOuuia
Brrunciienue unterpaia mo ¢hpopmyie
66 . P popmy Coam M'MA, pewy EM
Herorona—Jleiibauma
67 CucTemMbl TUHEHHBIX YpaBHEHUH Caam M'MA, pewy EM
68 CucreMbl TUHEHHBIX YpaBHEHHIA Caam WA, pewy EM
69 Pemenne mpukiagHbIx 3a1a4 ¢ TOMOIIBIO Cpam TUA, pewy EMN




CHUCTEMBI JINHEWHBIX YPAaBHEHUI

70

71

72

Penienne nmpukiaaHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Cucremsl COBOKYITHOCTH LECJbIX,
palluOHAJIbHbIX, UPPALIUOHAJIIbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(bMI/ILIeCKI/IX
ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

Cucrembl COBOKYITHOCTH LCJIBIX,
palrOHAJIbHbIX, HPPAIUOHAIbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(bMI/I‘ICCKI/IX
ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

Coam lNMA, pewy EIN

Coam NMUA, pewy EIM

Coam lN'MA, pewy EIMN

73

CucrteMsl 1 COBOKYITHOCTH LCJIBIX,
palluOHAJIbHbIX, HPPAIUOHAIIbHBIX,
IIOKa3aTCIbHBIX, J'IOl"apI/I(I)MI/I‘{eCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

Coam IMA, pewy EIN

74

CucteMsl 1 COBOKYITHOCTH LECJIbIX,
paluOHAJIbHBIX, UPpPALIMOHAIBHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/ILIeCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

Coam I'MA, pewy EIN

75

76

77

Hcnons3oBanue rpadukoB GyHKIUN A5
pelIeHns ypaBHEHUN U CUCTEM

Hcnonb3oBanue rpadukoB GyHKIUN A7
pELIEeHUs] ypaBHEHUI U CUCTEM

[Ipumenenne ypaBHEHUNA, CUCTEM U
HEPABEHCTB K PELIEHUIO MaTEMATHYECKUX
3a/1a4 U 3a/1a4 U3 pa3IuIHbIX 00IacTei
HAyKU U PEAIbHOU KU3HU

Coam I'MA, pewy EIN

Coam lMA, pewy EIMN

Coam lMA, pewy EIMN

78

KonTtponbnas padora no teme "MHTerpan u

Coam I'MA, pewy EIN




ero npuMeHeHus. Cucremsl ypaBHeHU"

79

80

HatypanbHble U 11e51ble YKciia B 3aa4ax U3
pEabHOM KU3HU

HatypasibHble U Liesble uncia B 3a1a4ax U3
peaIbHOM KU3HU

Coam lNMA, pewy EIN

Coam lNMA, pewy EIN

81

HarypanbHbie 1 1enble yncia B 3aa4ax 13
pEATbHOM KU3HU

Coam IMA, pewy EIMN

82
83

HpI/I3HaKI/I JCINMOCTH LOCJIBIX YHCCII

HpI/I3HaKI/I JACIIMMOCTHU L ECJIBIX YUCECII

Coam lN'MA, pewy EIMN
Coam IMA, pewy EIMN

84

85

HpI/I3HaKI/I JCINMOCTH LCJIBIX YHUCCII

[ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL
3HAHUU. YpaBHEHUS

Caoam NMA, pewy EIM

Coam I'MA, pewy EIMN

86

87

88

[ToBTOpenue, 0600IIEHNEe, CUCTEMATU3ALIHS
3HAaHUU. YpaBHEHUS
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHUHN. YpaBHEHUA
[ToBTOpeHue, 060061IeHNE, CUCTEMaTH3AIUS
3HaHUHU. YpaBHEHUA

Coam I'MA, pewy EIN

Coam T'MA, pewy EM

Coam I'MA, pewy EIN

89

90

91

[ToBTOpenme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHWM. Y paBHEHUS

[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHUU. YpaBHEHUSA

[ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIH
3HaHui. HepaBeHcTBa

Coam I'MA, pewy EIN

Coam lMA, pewy EIMN

Coam I'MA, pewy EIN

92

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHuii. HepaBeHnctBa

Coam I'MA, pewy EIN

93

[ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3AIUS

Coam lMA, pewy EIMN




3HaHui. HepaBeHcTsa

[ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL

94 . 1 Caam WA, pewry EM
3HaHui. HepaBencTsa
IToBTOpEeHuEe, 00001IEHNE, CUCTEMATH3 AL

95 P HI . 1 1 Cpam TUA, pewy ElMN
3HaHui. CUCTEMbI YpaBHCHUMA
IToBTOpenue, 0000IICHNE, CHCTEMATHU3AIIHS

96 P B . " 1 Caam WA, pewy EM
3HaHuid. CHCTEMBI YpaBHEHUN
IToBTOpEeHKe, 0000IICHNE, CUCTEMAaTH3 IS

97 P IH 1 1 Cpam TUA, pewy EMN
3HaHuil. OyHKUMH
IToBTOpEeHKe, 0000IICHUE, CUCTEMAaTH3 IS

98 P IH 1 1 Cpam TUA, pewy EM
3HaHui. OyHKUIKH

99 Wrorosas koHTpOJBbHAS paboTa 1

100 HToroBas KOHTpOJIbHAsA paboTa
O06006111EH1E, CUCTEMATH3allUs 3HAHNH 3a

101 KypcC aJireOpbl U HayaJl MaTeMaTU4eCKOTO 1 Caam WA, pewy EM
ananmu3a 10-11 knaccoB
O06006111EH1E, CUCTEMATH3allUs 3HAHWH 3a

102 KypcC aJireOpbl U Ha4aJl MaTeMaTUIeCKOTro 1 Caoam MMA, pewy EM
anamm3a 10-11 xmaccos

OBILIEE KOJIMYECTBO HACOB I10 102

[NPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Anrebpa ¥ HavyaJila MaTeMaThudeckoro ananusa, 10 kimacc, C.M.Hukonbckuid,
M.K. Iloramnos.
Anrebpa u Hadana MmaTeMaTudeckoro ananusa, 1 1kmace, C.M.Hukonbckui,

M.K. IloTamos.

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

Anre0Opa u Havana MaTeMaTuyeckoro ananusa, Kaura mis yuaurens, 10 kiacc:
0a3oBbliii ¥ podunbHbil ypoBHU M.K. [Totanos, A.B. IlleBkuH.

Anrebpa ¥ HayaJla MaTeMaTUYECKOTo aHanuza, Kaura s yuurens, 11 kiacc:

0a30BbIi 1 npopuibHbIA ypoBHH M.K. ITotanos, A.B. [lleBkuH.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
POII

Cnam I'MA, pemy EI'D

Oxcdopna
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