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IHHOACHUTEJBbHAA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «Anredpa ¥ Hayala MaTeMaTHYECKOTO aHAJIM3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepalibHOTO
rOCYJapCTBEHHOTO 00pa30oBaTEeIbHOIO CTAaHIApTa CpeIHEro odmero odpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBAaHHM, MPEIBABIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHHIO, U
TPAaaUIMA POCCHICKOTO 00pa3zoBaHus. Peannzanusi mporpaMMbl  00ECIICUMBACT OBJIAJICHHUE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABJIAIOIIUMMHU OCHOBY IJId CaAMOPA3BUTHUA U HCEIIPCPLIBHOI'O
o0pa3oBaHUs, IEIOCTHOCTh OOMIEKYIbTYPHOTO, JTUYHOCTHOTO W TIO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTH 00YYarOIIUXCS.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTHYeCKOTO aHaIHM3a» SIBISETCS OJHUM M3 Hamboiee
3HAYMMBIX B IPOrpaMMe CTapliei IIKOJIbI, MOCKOJbKY, C OJHOW CTOPOHBI, OH OOecreuynBaeT
UHCTPYMEHTAJIbHYIO 0a3y s M3y4eHUs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a ¢ JApYyrou
CTOPOHBI, (QOPMHUPYET JIOTHUECKOE U aOCTpaKTHOE MBIIUICHUE Y4YallluXcsi Ha YpOBHE,
HEOOXOMMOM JJIsi OCBOCHHUSI KypCOB MH(OPMATHUKH, OOIIECTBO3SHAHMUS, HCTOPUH, CIIOBECHOCTH.
B pamkax maHHOTrO Kypca yyanivecs OBJIa/IeBal0T YHUBEPCAJIbHBIM S3bIKOM COBPEMEHHOM HayKH,
KOTOpas (hOpMyJIMPYET CBOU JOCTHKEHHsI B MaTeMaTHUecKoi (opme.

Kypc anre6pbl 1 Hauas MaTeMaTHYECKOro aHaJIM3a 3aKJa/bIBa€T OCHOBY JUISl YCIIELIHOTO
OBJIAJICHUS] 3aKOHaMM (U3UKH, XUMHMH, OWOJIOTUH, TIOHUMAHUS OCHOBHBIX TEHACHLUN
HKOHOMHKH U OOIIECTBEHHOH JKMU3HU, IMO3BOJISICT OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX
Y KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO MCIIOJIB30BAaTh UX B IOBCEIHEBHOW JKM3HU. B TOXKE
BpeMs OBJIaJIeHUE a0CTPaKTHBIMH U JIOTUYECKH CTPOTMMM MaTeMaTHUECKUMH KOHCTPYKLIHSIMHU
pa3BUBaeT yMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHMHHOCTb YTBEPKICHMUS,
HCIIOJIb30BaTh 0000IleHne U KOHKpETH3aluio, abCcTparupoBaHHWE W aHaJOrHio, (OopMHUpYET
KpPEaTUBHOE U KPUTHUECKOE MBIIUICHHE. B Xo/e n3ydeHus anreOpbsl U Hadajl MaTeMaTU4ecKoro
aHaimu3a B CcTaplleil 1IKoJie ydalluecs MOJy4aroT HOBBIM ONBIT pElIeHUs NMPUKIATHBIX 3a]ad,
CaMOCTOSITEJIbHOTO  TOCTPOEHUS MaTeMaTUYeCKUX MOJENeH  pealbHbIX CUTyallUd U
MHTEPIIPETAllUd  [OJIYUEHHBIX pELIEHUI, 3HAaKOMSATCS C MpUMepaMHU MaTeMaTHYeCKUX
3aKOHOMEPHOCTEN B NIPHUPOJIE, HayKE M B MCKYCCTBE, C BBIIAIOIIMMHCA MaTEMaTHYECKUMHU
OTKPBITUSIMH U UX aBTOPAMH.

Kypc obnamaer 3HaYMTENbHBIM BOCHUTATEIBHBIM MOTEHIMAIOM, KOTOPBIA peanu3yercs
KaK yepe3 ydyeOHbI MaTepuai, CocoOCTBYIOUINI (POPMUPOBAHUIO HAYYHOT'O MHPOBO33pPEHMUS,
Tak M 4Yepe3 cHenuduky YydyeOHOW JesSATeNbHOCTH, TpeOyIoel CcaMOCTOSTeNbHOCTH,
aKKypaTHOCTH, TPOJODKUTEIbHOM KOHIEHTpallud BHUMAaHMS M OTBETCTBEHHOCTH 32
MTOJIy4EHHBIN pe3yibTarT.

B ocHoBe Meronuku oOyueHust anreOpe M HavajlaM MaTeMAaTH4ECKOTO aHalu3a JICKUT
JeSITeIbHOCTHBIN MPUHLIUI 00Y4EHUsI.

CrpykTypa Kypca «Anredpa 1 Hayaja MaTeMaTHYECKOTO aHAJIN3a» BKIIIOYAET CIEAYIOIINe
coJlep’KaTebHO-METOANYEeCKHe JUHUM: «Uucna U BelUUCIHEHUS», «DyHKuMM U rpaduxm,
«YpaBHEHUs U HepaBeHCTBay», «Hauana MaTeMaTnyeckoro aHanusa», «MHOXKECTBA U JIOTHKay.
Bce ocHOBHBIE COIEPKATETBHO-METOANYECKUE JIMHUU WU3Y4alOTCS HA MPOTSKEHUM IBYX JIET
o0y4yeHHs B cTapuiei IIKoJe, eCTECTBEHHO MOMOJHSS JIpYr Apyra M IOCTENEHHO HaCHIAsCh
HOBBIMM TEMaMU M pasaenamu. JlaHHBIA Kypc SBJSETCS HMHTEIPATHBHBIM, IOCKOJIBKY



o0bemuHAeT B cebe coaepKaHWE HECKOJBKHX MaTeMaTHYeCKUuX JTUCIUIUIMH: anredpa,
TPUTOHOMETPUS, MATEMATUUECKUM aHAIU3, TEOPHsI MHOKECTB U Jip. [1o Mepe Toro kak yuanuecs
OBJIAJICBAIOT BCE Ooyiee MMPOKMM MATEeMATHYECKHMM allllapatoM, y HUX TOCJIEeI0BATEIIBHO
dbopMupyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYI0 MOJIENb PEaJbHOM
CUTyalluu, NMPUMEHITh 3HAHUs, MOJIy4eHHbIE B Kypce «AunreOpa M Hayalla MaTeMaTHYeCKOTrO
aHaJIM3ay, JJIS PEIICHUS CaMOCTOSTENhHO C(hOpMYIHpOBAaHHONW MaTEeMaTHYECKOW 3amadd, a
3aTeM MHTEPIPETUPOBATH MOJIYUCHHBIA PE3YIIbTAT.

CogaepxxarenpHO-MeTOIMYECKass  JUHUSA  «Yucna W BBIYMCIIEHUS» — 3aBEpIIAeT
dbopMupOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe OBLJIO HAyaTo B
OCHOBHOH mIKoJe. B crapmiell mkone ocoboe BHUMaHHE yaensercss (GOpMHUPOBAHUIO MPOUHBIX
BBIUMCIIUTEIFHBIX HABBIKOB, BKJIFOYAIONIUX B CE0s HCIIONB30BAHHUE PA3IUYHBIX (HOpPM 3arucu
JEMCTBUTEIIBHOIO YHUCJA, YMEHHE pPALMOHAIBHO BBIOJHATh JACHCTBUS C HHUMH, JENaTh
NPUKUAKY, OIEHHBaTh pe3yiabTar. OOyuaromuecs MOJy4aloT HaBBIKHM HPUOIKEHHBIX
BBIYHCIICHUM, BBIMOJHEHUSI JEHCTBU C YWCIAMH, 3alHCaHHBIMH B CTaHIApTHOU Qopme,
WCIIOJIb30BAHUS MATEMATHUYECKUX KOHCTAHT, OIEHUBAHUS YHCIIOBBIX BBIPAXKEHUH.

Jluaus «YpaBHEHHUS M HEPABEHCTBA» pEAM3yeTCs Ha MPOTSHKEHUU BCEro OOY4YeHHs B
CTaplled WIKOJe, IMOCKOJbKY B KaXJOM paszJeie MporpaMMbl IPEIyCMOTPEHO peUIeHue
COOTBETCTBYIOIHUX 3a1a4d. OOyJaromuecs: OBJIaeBAIOT PA3IMYHBIMA METOIaMHU PEIICHHUS IIEITBIX,
paIMOHATILHBIX, UPPAITUOHATBHBIX, TTOKA3aTEIBHBIX, JIOTAPU(PMUICCKIX H TPUTOHOMETPHUICCKUX
YpaBHEHUH, HEPABEHCTB U UX cUCTEM. [loayueHHbIe YMEHUS HUCIIONb3YIOTCA MIPU MCCIIEJOBAaHUN
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHUH MPHUKIAIHBIX 3a/ad M 3a]a4 Ha HaXOXXICHHE
HauOOJIBININX U HAMMCHBINUX 3HaYeHUH QyHKIMU. [laHHas comepikareibHas JTUHUS BKIIOYACT B
cebst Takke (OPMUPOBAHWE YMEHUH BBINONHATH pacu€Tel 1o (opmyrnaM, TpeodpazoBaHUs
LEJIbIX, PAlMOHAIBHBIX, HPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHM, a Takke
BBIpQXXEHHH, COJEp)KAIIMX CTeNeHu W Jorapudmbl. braromaps m3ydeHuo anredbpandeckoro
MaTepuaia MPOUCXOIUT NajdbHEHIIee pa3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO MBIIUICHUS
ydamuxcs, (GOpPMHUPYIOTCS HABBIKM JEAYKTHBHBIX PAaCCYXICHUH, pabOThl C CHUMBOJBHBIMHU
dbopMamu, TpeaCTaBICHUS 3aKOHOMEPHOCTEHN M 3aBUCUMOCTEN B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npezanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI Ui PEIICHHs] IPAKTHUECKUX U €CTECTBEHHO-
HAy4YHBIX 3a]1a4, HAIJSITHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKA HAYKH.

ConepkarenbHO-MeToIuuecKast TUHUS «DYHKIUKA U TpadUKu» TECHO MEPETUIeTaeTcs C
JpYTUMHU JIMHUSIMU Kypca, IOCKOJIbKY B KakKOM-TO CMBICIE 3a1aé€T IOCIEI0BaTENbHOCTD
U3ydeHUs Marepuana. lV3ydeHue CTENMeHHOW, TMOKa3aTenbHOW, Jorapudmuueckoil u
TPUTOHOMETPUYECKUX (PYHKIIUH, WX CBOWCTB W TpadUKOB, HCIOJIH30BaHME (YHKIMN IJIs
pelIeHsT 3a/lad U3 JPYrux y4eOHBIX MPEIMETOB W PEATbHOW JKU3HH TECHO CBSI3aHO KaK C
MaTeMaTHYECKUM aHAJIM30M, TaK U C pElIeHHeM ypaBHEHUH u HepaBeHCTB. [Ipu sTom Oombinoe
BHUMaHUE yJensieTcss (GOPMUPOBAHUIO YMEHUS BbIpaxaTh (OpMylaMd 3aBHCHMOCTH MEXKIY
pPa3IUYHBIMH  BEJIMYMHAMHU, WCCIEIOBATh TIOJyYeHHbIE (YHKIUHU, CTPOUTh WX TpaduKH.
Marepuan »TO coaepKaTeIbHOW JMHWUW HAIEJIeH Ha pa3BUTHE YMEHHH W HABBIKOB,
MO3BOJIAIONINX  BBIp@XKaTh 3aBHUCHMOCTH MEXAYy BeIMYMHAMH B  pa3IuyHOi  dopme:
AHAIUTUYECKOW, Tpadudeckod U cioBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIMIEHHI0O ¥  KOHKPETH3AIWH,
WCTIOJI30BAaHHUIO AHAJIOTUH.

ConepxxarenbHast nuHusa «Hadama maTeMaTHyecKOro aHajan3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpHUTh KPYT KaKk MAaTEeMaTUYECKUX, TaK M MPUKIAIHBIX 33134, JOCTYIMHBIX 00yJarOIIUMCS, Y
KOTOPBIX MOSIBISETCS BO3MOKHOCTD MUCCIIEIOBATh U CTPOUTH Ipadukul GyHKIUHN, ONPEAENsATh UX



HauOoJIpIIME U HAUMEHBIINE 3HAUEHHs], BBIUUCIATE IUIOMEAAN (GUryp u o0ObEMBI Tel, HAaXOAUTh
CKOPOCTHM U YCKOpPEHMs mpoueccoB. JlaHHas cojepaTeiibHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO)XHOCTH IIOCTPOEHMSI MaTEMaTHMUECKUX MOJEIECH pealbHbIX CHUTYyalllMi, HaXO0)KIEeHUs
HAWIy4Illlero pelleHus] B NPUKIAJHBIX, B TOM YHCIIE COLMAIbHO-IKOHOMMUYECKHUX, 3a/adax.
3HAaKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOI'O aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOIO,
(opManbHO-JIOTUYECKOT0 M KPEaTUBHOTO MBIIUICHUS, ()OPMHUPOBAHUIO YMEHUI pacro3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKH B HayKe, TEXHHKE M HCKyccTBe. OOyuarommecss y3HAIOT O
BBIJIAIOIIMXCSL Pe3ysbTaTaX, IMOJYYEHHbIX B XOJE Pa3BUTHUA MAaTEMaTUKM KaK HayKd, U HX
aBTOPAX.

CopnepxarenbHO-MeTOANYECKAsT TUHUSA «MHOXECTBA U JIOTMKa» B OCHOBHOM IIOCBSILIEHA
3JIEMEHTaM TEOPUU MHOKECTB. TEOpEeTUKO-MHOKECTBEHHbIE IIPEICTABICHNS IPOHU3BIBAIOT BEChH
KypC IIKOJBHON MaTeMaTUKM U IpeylaraloT Haubosiee YHUBEPCAIbHBIN A3BIK, 00bEIUHIOIINI
BCE pas3jielbl MaTeMaTUKU M €€ MPWIOKEHWH, OHM CBS3bIBAIOT pa3Hble MaTeMaTHYeCKue
JUCLUIUIMHBL B eAuHoe 1enoe. [loaromy BaXHO 1aTh BO3MOXHOCTh IIKOJBHUKY HOHMMAThH
TEOPETUKO-MHOKECTBEHHBIN SA3bIK COBPEMEHHOM MaTeMAaTWKHM U HCIOJb30BAaTh €ro s
BBIPQ)KEHUS CBOMX MBICIIEH.

B kypce «Anrebpa u Hauasa MaTeMaTUYECKOTO aHaJIM3a» MPUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYECKOTO MOJICIIMPOBAHUS, KOTOPBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MoOJIeJIel peallbHbIX CUTYallUi, UCCIIEJOBAHMSI 3TUX MOJEJIEH ¢ IIOMOIIBIO amnmapara aareopsl u
MaTeMaTHYECKOr0 aHaJM3a W MHTEPIPETALUU IOJYYEHHBIX pe3yabTaToB. Takue 3aJaHus
BIUIETEHBl B KaXAbI M3 pPa3lielioB IPOTrpaMMbl, MOCKOJBKY BECh MaTepuall Kypca IIMPOKO
MCIIOJIb3YETCSI JJIsl pelleHHs IPUKIAIHBIX 3a1ad. [lpu pentennn peaabHbIX IPAKTHUYECKHUX 3a/1a4
yyaliecs: — pa3BUBAlOT  HaONIOAATENbHOCTh,  YMEHHE  HAXOOUThb  3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCMOJIb30BATh AHAIOTHIO, 00001IaTh M KOHKPETH3UPOBATh IMpOoOJIEMY.
JlesatenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DELICHUS MNPUKIATHBIX 337ay OpraHus3yeTrcs B
Ipolecce U3y4eHHs BCeX TeM Kypca «Anredpa n Hauajga MaTeMaTUYECKOTO aHaIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM 1u1aHe Ha n3ydeHue Kypca areOpbl 1 Hayal MaTeMaTHYeCKOTro aHaiu3a Ha 6a30BOM
ypoBHE oTBOAMUTCS 2 yaca B Henento B 10 kinacce. [1o yuebnomy mnany MbOVY «JlanmieBckas
CII» na 2023-2024 y4eOHbIN TOJl HA U3YUYCHHUE Kypca anredpa U Hayajla MaTeMaTH4eCKOro
ananu3a B 10 knacce Beiaensercs 4 yaca (1o6asneHo 2 yaca U3 4acTH, (opMUpPyeMOit
y4aCTHMKaMHU 00pa3oBaTeNbHBIX OTHOIIEHUH ). Beero 3a rog o6ydenus — 136 yacos.



COJAEPKAHUE YYEBHOI'O KYPCA 10 KJIACC
Yuciia ¥ BBIYHMCICHUSA
Panmonanbupie uncna. OOBIKHOBEHHbIE U JICCATUYHBIE JApPOOH, MPOLEHTHI, OCCKOHEUHBIE
nepuoguyeckue  apodu. Apudmernueckue omnepauMM ¢ palMOHAIBHBIMU  YHCIaMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHuH. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pELICHUs
IIPUKJIAIHBIX 33]1a4 U3 Pa3IN4HbIX OTPACIICH 3HAHUN U PEAIBHON KU3HH.
JeiicTBuTenpHble uYMcna. PanpoHanbHBIE W MppalMOHATIbHBIE YHCHa. ApupMeTHyecKue
olepauuu ¢ AeUCTBUTEIbHBIMU uuciaMu. [IpuOamkEéHHble BBIYMCICHUS, IPAaBUIA OKPYIJICHHUS,
IIPUKUKA U OLICHKA PE3YyJIbTaTa BEIYACICHUM.
Crenenp c¢ uenbiM mokazateneM. CraHgapTHas (opma 3amucu  JEHCTBUTEIBHOTO YHCIA.
Hcnonb3oBanue moaxoismeil (Gopmbl  3amucy  JACHCTBUTEIBHBIX YHCEN Ui PEUICHHUs
IIPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHBIX.
Apudmernueckuil KOpeHb HaTypalbHOW cTeneHu. JleiicTBuA ¢ apuMETHYECKUMHM KOPHSIMHU
HaTypaJIbHOM CTEIICHHU.
CuHyCc, KOCHHYC M TaHI'€HC 4YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC
YKCJIOBOTO apryMEHTA.
YpaBHeHUs] M HEPABEHCTBA
ToxnecTBa U TOXKIECTBEHHbIE PEOOpPa30BaHUS.
[IpeoOpazoBaHrne TPUTOHOMETPUYECKUX  BbIpakeHUH. (OCHOBHBIE TPUTOHOMETPUUYECKHE
bopMyIBL.
VYpaBHeHUE, KOpEeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHcTBa. MeToy MHTEpBaoB.
Pemenue nensix 1 1poOHO-pallMOHANIbHBIX YPAaBHEHUN U HEPABEHCTB.
Pemenne nppaiinOHaIBHBIX YPaBHEHNUN U HEPaBEHCTB.
Penienne TpUroHOMETPUUECKUX YPABHEHUM.
[IpuMeHeHNEe ypaBHEHMH M HEPAaBEHCTB K PELICHUI0 MaTeMaTHMYECKHX 3aJad M 3aJad H3
Pa3IUYHBIX 00J1aCTeN HayKu U peanbHON )KU3HU.
DyHKIUHN U TpaPUKH
OyHK1MS, criocoosl 3ananust GyHkuun. I'papux Gynxnun. Bzanmuo oOpatHblie GyHKINU.
OO6nacte ompeneneHUs U MHOXKECTBO 3HadeHWH ¢yHkuuu. Hymm ¢ynkumu. IlpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIEC M HEUETHBIE (QYHKIUU.
CrenenHas pyHKIHS C HATYpaJbHBIM U LieIbIM Noka3areneM. E€ cBoiicTBa u rpadux. CBoiicTBa
U rpaduk KOpHA N-0if cTeneHu.
TpuroHomeTrpuyeckas OKpYKHOCTb, ONpEAEICHUE TPUTOHOMETPUYECKHX (YHKIMH YHCIOBOTO

apryMeHTa.

Hauyana MaTeMaTH4eCKOro aHAJIN3a

[MocenoBarenbHOCTH, CIIOCOOBI 3a7aHus MOCJIEI0BATEIbHOCTEH. MoHOTOHHBIE
HIOCJIC/IOBATEILHOCTH.

Apudmernueckas 1 reomeTpuyeckas nmporpeccuu. beckoHeuHo yObIBarolasi reoMeTpuyecKas
nporpeccusi. Cymma OeckOHEUHO yOBIBalomie reomMeTpudeckoil mporpeccun. Dopmyna
CJIOHBIX MPOLEHTOB. Vcrop30BaHne IPOrpeccuy AJIs PEIIEHUS PEATIbHBIX 3a/1a4 IPUKJIAJHOTO
Xapakrepa.

MHo:xecTBa M JIOTHKA

MHo)kecTBO, omnepauuu Haja MHOXKecTBaMmH. Jluarpammbl Oitnepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOI'O almapara Jjsl ONMCAHMs peajbHBIX IPOLIECCOB M SBIEHUH, IpU
pELICHUH 3a/1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO.



11 KUIIACC

Yuciia 1 BLIYUCICHUA

Harypanbnsle u nensie yucna. [Ipu3Haku qeIMMOCTH HEIbIX YUCEIL.

CreneHsb ¢ paMOHAIBHBIM ITOKa3areaeM. CBONWCTBA CTEIICHH.

Jlorapudm umcna. JlecaTH4YHbIE U HATYypaJIbHBIE JIOTapU(PMBI.

YpaBHeHUs M HEpaABEHCTBA

[IpeoOpa3oBaHue BEIpAKEHUMN, COACPIKAIINX JIOTApU(PMBIL.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMUX CTENEHU C PALlMOHAIBHBIM IIOKA3aTEIEM.

ITprMepBl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.

CucreMbl JMHEHHBIX ypaBHEHMH. PemeHue NpuKiIaiHbIX 3a1ad C MOMOIIBIO CUCTEMBI
JMHENHBIX YpaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUH, CHUCTEM M HEPABEHCTB K PELICHUIO MATEMAaTHYECKUX 3a1ad U
3aj1a4y U3 pa3IMuHbIX 00JacTell HAyKU U peaabHOM JKU3HU.

DOyHKIUH U rpauKu

Oyukuus. [lepuoguueckue  ynkuuu. IIpomMexXyTkn  MOHOTOHHOCTH — (DYHKIIHH.
Makcumymbl 1 MUHUMYMbl (yHKIuU. HauOosbliee ¥ HauMeHbllee 3HaueHHE (DYHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U IpaUKH.

[TokazarenbHas u orapudmMudeckas GyHKIHH, UX CBOWCTBA U TPaPHKH.

Hcnons3oBanue rpadukoB GYHKIUHN ISl peIICHUS] YPABHCHUHM U JTMHCWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QYHKIUN A HCCIEAOBAaHHUS MPOLIECCOB M 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEILIEHUH 3a]1ad U3 APYrUX y4eOHBIX MPEIMETOB U PEAIbHOM XKHU3HH.

Hayana maTremMaTH4uecKoro aHajaimsa

HenpepeiBable pyHKIIMU. MeTon HHTEPBATIOB /1JIs1 pELICHHS] HEPABEHCTB.

[TpousBonHas Gpynkiuu. ['eomerpuueckuii 1 GU3NUECKUl CMBICT POU3BOTHOM.

[TpousBonHbIe AreMeHTapHBIX (QyHKIMHA. DOpPMYIIBI HaXO0XKJIEHHUs MPOU3BOAHON CyMMBI,
MIPOU3BEICHUS U YaCTHOTO (PYHKLIUH.

[TpymeHeHre MPOU3BOIHOM K MCCIEI0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
HaxoxneHne HanOoJbIIero 1 HAMMEHbIIEro 3HaYeHus: (YHKIIUU Ha OTPE3Ke.

IIpuMeHeHrne NPOU3BOMHOM Il HAXOXKICHHUS HAWIYYIIErO PEIICHUS B IPUKIAJIHBIX
3aja4ax, s ONpeiesIeHHUs] CKOPOCTHU Mpolecca, 3aJaHHOr0 GOpMYJIoN Wi rpaguKOM.

[TepBooOpaznas. Tabauma nepBooOpa3HbIX.

Wuterpan, ero reoMeTpuyeckuii M (Qu3MuecKuil cMbicia. Brpluncienue HMHTErpaga 1o
¢dopmyne HeroTona—IJleiibauna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne ydyebHOro mnpeamera «MaTemaTukay JOJDKHO 00ECHedHMBaTh JOCTHIKCHHE Ha
YpOBHE cpelnHero oomero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METalpeIMETHBIX U
MpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PpE3yNbTAaThl OCBOCHHS MpOrpamMmbl yuyeOHOro mnpeamera «MareMaTHKa»
XapaKTEepPU3YHOTCS:

['paxxiaHCcKOE BOCIIUTAHUE:!

c(OPMHPOBAHHOCTBIO TPAXKIAHCKOW TMO3UIMM OOY4YaIOUIerocss KaK akTHBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, TPOLEAYp Tpa)kIaHCKOro oOIIecTBa
(BBIOOpBI, OMPOCHI MU Tp.), YMEHHEM B3aUMOJEHCTBOBATH C COIMAJIBHBIMH HHCTUTYTaMH B
COOTBETCTBUH C UX PYHKIMSIMHU U HA3HAYCHUCM.

[TaTpnoTHyeckoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTBHIO POCCUICKON Ipa)KAAHCKOW MACHTUYHOCTH, YBAXKEHHUS K MPOLLIOMY
U HACTOSIIIEMY POCCHUCKOM MaTEMaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K JOCTHIKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUSL:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoja; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C NMPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEIbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYHBOTO OyIYIIETO.

DcTeTH4eCcKoe BOCIIUTAHUE:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKJIIOUYas JCTETHKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUN, PaCCYXKICHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pPa3IudyHbIX BUJIOB UCKYCCTBA.

PuU3nYECcKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHATH MaTeMaTHYeCKHWE 3HAaHUA B MHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHUe, cOATAHCHUPOBAHHBIA PEKUM 3aHSATHH M OTHbIXa, peryispHas (u3ndeckas
AKTUBHOCTH); (PU3MUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHITUSX CIIOPTHUBHO-03A0POBHUTEIHHOU
JESITENIbHOCTBIO.

TpynoBoe BociuTaHHe:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTH TPYIOJIOOHUS; MHTEPECOM K Pa3IUYHBIM
chepam mpodhecCHOHATBFHON AESITENFHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMH,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BHIOOP Oynymieil nmpodeccun U peaan3oBbIBaTh COOCTBEHHBIE
’KU3HEHHbIE IIJIaHbl; FOTOBHOCTBIO M CIOCOOHOCTBHIO K MaTeMaTH4YeCKOMY OOpa30BaHHMIO U
caMo00pa3oBaHUI0 Ha TMPOTSHKEHWH BCEW JKU3HM, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PEILICHUH IPAKTUYECKUX 3a]]a4 MAaTeMaTHYE€CKON HapaBI€HHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBHIO JKOJOTUYECKOW KYNbTYpbl, IMOHUMAaHHEM BIUSHUS COLHUAIbHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE INPUPOJHOW M COLMAIBHOM Cpebl, OCO3HAHUEM



NI00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOiieM; OpueHTalued Ha  [pUMEHEHHe
MaTeMaTHYECKUX 3HAHWUHN Ui PELIeHHs 3a/1a4 B 00JIACTH OKPY)KAIOLIEH Cpeibl, MIaHUPOBAHUS
MOCTYIKOB M OIICHKH WX BO3MOJKHBIX ITOCIIEACTBUH JUIsI OKPY>KAIOLIEH CPEIbI.

[{leHHOCTH HAYYHOTO MMO3HAHUS:

c(OpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIICCTBEHHOHN MPAKTUKH, TOHUMaHUEM MATeMaTUYCCKOW HAyKH KakK CQepbl
4eJIOBEYECKOM JIEATEIbHOCTH, 3TANOB €€ Pa3BUTUS M 3HAYUMOCTH JUIS Pa3BUTHS LIMBUIM3ALINY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHUKH U MaTeMaTU4YeCKOW KyJIbTYypOWl KaK CpPEJICTBOM I1O3HAHUS
MHUpPa; TOTOBHOCTBIO OCYILECTBJISTh MPOEKTHYHD M HCCIEIOBATEIbCKYIO JIEATEIbHOCTh
WHIWBUIYAILHO U B TPYIITIE.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl y4eOHOTo npeamera «MaremaTrukay
XapaKTepU3YIOTCS  OBJQJICHUEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHbIMU  OelicneusmuU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNsMUSHbIMU
OelcmeusIMu.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yyaowuxcsa (0ceoeHue mMemooo8 NO3HAHUS OKPYHCAOWe20 MUpa,
npUMeHeHUe J102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBbie nOrMYECKHE NEUCTBHS:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIC NMPU3HAKK MaTEMaTHYECKHX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIYy TOHSTHSIMH, (HOPMYIHpPOBATH OMPEICIICHUS TOHSITHIA;
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccU(PUKAIIMN, OCHOBAHUS JIJIsl 00001IeHus
U CpaBHEHUS, KPUTEPUU MPOBOIMMOTO aHATN3a;

® BOCIPUHHUMATH, (POPMYITUPOBATh U MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €TUHIYHBIC, YACTHBIE U O0IINE; YCIOBHBIE;

® BBIABIIATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHHUSX W YTBEPXKICHHSX; IpEIarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JlefaTh BBIBOJIBI C HMCIOJH30BAHHEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

® TPOBOJUTH CAMOCTOSTENLHO JOKAa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHUH (TIpsSMBbIe
U OT TPOTHUBHOTO), BBICTPAMBATh AaAPrYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBO/IBI,

e BbIOMpaTh cnocob penieHHus y4eOHOM 3aaauu (CpaBHHUBATh HECKOJIBKO BAapUAHTOB
peleHus, BbIOUpaTh Hanbolee MOIXOASMIIUNA ¢ YIETOM CaMOCTOSTENILHO BBIJICICHHBIX
KpUTEPUEB).

bazoBsIe riccienoBaTenbCKie JeHCTBUS:

® CMOJNB30BaTh  BOMPOCHI  KAaK  HMCCIEAOBATEIbCKUN  MHCTPYMEHT  TO3HAHMUS;
dbopMyIUpOBaTh BOMPOCH], (PUKCUPYIOIINE MPOTUBOPEUne, MpodIeMy, yCTaHABINBATh
HUCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO MO3HUIIHUIO,
MHEHHUE;

® TPOBOJIUTH CAMOCTOSITENIFHO CIUIAHWPOBAHHBIA AKCIEPUMEHT, HCCIEAOBAaHUE TI0
YCTQHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OO0beKTa, SBJIEHUS, Ipolecca,
BBISIBIICHHUIO 3aBUCHMOCTEH MEXIY 00bEKTaMU, SIBICHUSIMH, TIPOIIECCAMU;



® CaMOCTOATENHbHO (OopMyaupoBaTh OOOOIIEHHUS W  BBIBOJABI 1O  pe3yjbTaTaM
POBEAEHHOTO HAOIIOACHMS, UCCIEA0BaHUSA, OLEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OIICHUIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIIBUTATh MIPETOIOKCHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ uapopmarueit:

® BBIBIATH AePUIUTHI HH(GOPMALIUU, JAHHBIX, HEOOXOIUMBIX JI1 OTBETa Ha BOIPOC U
JUISL pEeUICHHUs 3a1au;

e BbIOMpaTh HWH(GOPMALMIO U3 HCTOYHUKOB PA3IMYHBIX THIIOB, AaHAJIW3UPOBATD,
CUCTEeMAaTU3UPOBATh U HUHTEPIPETHUPOBATH WHGOPMAIUIO PA3IUYHBIX BUAOB U (QOpM
MPEeJICTaBICHMUS,

® CTPYKTYpHpOBaTh HWHGPOpPMAIUIO, TMPEACTaBIATH €€ B  PA3IMYHBIX  (opMmax,
WLTIOCTPUPOBATH TpaduuecKy;

® OICHUBATh HAAGKHOCTh HH(DOPMAIMH 110 CAMOCTOSTEIHHO CHOPMYITUPOBAHHBIM
KPUTEPUSM.

2) VHusepcanvhvle KOMMyHUKamugHwle Oeticmsus, 06ecneuudarom c@hopmMuposanHoCmsy

COYUANBHBIX HABLIKOB 00YYATOUUXCA.

Ob6menue:

® BOCIPHUHUMATH U (OPMYIHUPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBUSAMH U LEISIMHU
OOlIeHHs; SCHO, TOYHO, T'PAaMOTHO BBIPaKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS M0 XOAY PEIICHUs 3a/1a9i, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

e B Xoje OOCYXKIEHHS 33J]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAE€MOI TEMBI, TPOOIIEMBI,
pemraeMoil  3ajadd, BBICKA3bIBaTh WJCH, HAICJICHHBIC HA IOUCK PEIICHUS;
COTOCTABNSATh CBOU CYXICHHS C CYXACHHUSAMH JPYIHMX YYaCTHHUKOB JHAJIOra,
oOHapyXUBaTh Pa3IMUUE U CXOJCTBO MO3HIIMIA; B KOPPEKTHOH hopme GpopMyTupoBaTh
pa3HoTIIacHsi, CBOM BO3PAKECHHUS,

® MPEACTaBIATH PE3yJIbTAThl PEIICHUS 3a7add, YKCIIEPUMEHTa, UCCIICIOBAHHUS, TPOCKTA;
CaMOCTOSITEIILHO BBIOMPATh (OopMaT BBICTYIUICHUS C y4ETOM 3a1ad MPE3CHTAMH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

® T[OHUMAaTh U HWCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOW U WHIUBUIAYATbHOU pPaOOTHI
Opy  pelieHnd Y4eOHBIX 3ajad; MPUHUMATh [e1b COBMECTHOW JESITeNbHOCTH,
IUTAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpelensaTh BHIBI padoT,
JIOTOBApUBATHCSI, OOCYKJAaTh TPOIECC M pe3ynbTaT paboThl; 0000IaTh MHEHHS
HECKOJIBKHX JTIOACH;

® yYacTBOBAaTh B TPYMIOBBIX Popmax paboThl (00CykIeHUsI, 0OMEH MHEHUN, «MO3TOBBIC
HITYPMBI» W WHBIC); BBHIMOIHATH CBOIO YacThb pabOThl U KOOPAMHHUPOBATH CBOU
JIEUCTBUS C IPYTUMH WICHAMHU KOMaH/Ibl; OIICHUBATh KaueCTBO CBOETO BKJIaJa B OOIIUI
MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aMMOICHCTBHSI.

3) Yuueepcanvnoie pecynamuenuvie oeticmsusi, obecneuusarom Gopmuposanue cCmvlCio8blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranu3anusi:



COCTABJIATh IJIaH, AJTOPUTM pELICHMs 3ajadd, BbIOMpPATh CIOCOO pELIeHUs C y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb:

e BJAJeThb HAaBbIKAMM II03HABATEIBHOM pE(IEKCUM KaK OCO3HAaHUS COBEPIIAEMBIX
JNEHCTBUH M MBICIUTENBHBIX IPOLECCOB, HX pe3yibTaTOB; BIAAETh CIIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJISI Mpollecca W pe3yibTaTa PEUIeHHs MaTeMaTH4ecKOn
3a]a4uu;

® [IPEIBUJAETh TPYIHOCTH, KOTOPblE MOTYT BO3HUKHYTh IIPU PELICHUM 3a]laul, BHOCUTh
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OLIMOOK, BBISBJICHHBIX TPYJHOCTEH;

® OIICHUBaThb COOTBETCTBHE pE3yJlbTaTa LEIM U YCIOBUAM, OOBACHATH INPUUYUHBI
JOCTMDKEHUSI WJIM HEIOCTHXKEHHUS pPEe3y/lbTaTOB JEATENbHOCTH, HAaXOAWUTh OILUOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATbBI

OcBoenne yueOHOTO Kypca «Anredpa ¥ Havaisa MaTeMaTHYECKOTO aHaJIN3a» Ha YPOBHE
cpeaHero oouiero oopa3zoBaHus JODKHO OOecleunBaTh AOCTHXKEHHME CIETYIOLIUX MPEIMETHBIX
00pa30BaTeNIbHBIX PE3yIbTaTOB!

10 KJIACC

Yucjia ¥ BBIYHCIEHHUSA

OnepupoBaTh HOHATUSAMM: PALMOHAIBHOE U JICHCTBUTEIIBHOE YUCIIO, OOBIKHOBEHHAs U
JecATUYHas ApOOb, IPOLIEHTHI.

BemonHATe apudMeTHyecKue Onepalud C pPAlUOHAIBHBIMA M J€HCTBUTEILHBIMU
YHCIIAMH.

BbinonHATe NpuOMMOKEHHBIE BBIYMCICHUS, HCIOJB3YS IpaBWiIa OKPYIJIEHUs, JeNaTh
NPUKHUIKY U OLIEHKY pe3yJIbTaTa BBIYMCICHUH.

OnepupoBaTh HMOHSATHSIMH: CTEIIEHb C IENBIM TIOKa3aTeleM; cTaHaapTHas (Gopma 3ammucu
NEMCTBUTENILHOTO YKCIIa, KOPEHb HATYPaJbHOW CTENEHH; MCIIOJIb30BaTh MOAXOJSIIYIO (OpMYy
3aMMCH JIeHCTBUTENBHBIX YMCEN /IS peIIeH s MPaKTHUECKUX 3aj1ay M MPeJICTaBICHHS JaHHbIX.

OnepupoBaTb TMOHATHUAMHU: CHHYC, KOCHHYC M TaHI€HC IIPOM3BOJIBHOIO  YIJIa;
UCTIOJIB30BAaTh 3aIHMCh IPOM3BOJILHOTO YIiIa uepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIHH.

YpaBHeHUSs] U HEPABEHCTBA

OnepupoBaTh MOHATHAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO; LIEJIOE, pallMOHAIBHOE,
UppalMoOHAIbHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPAaBHEHUE;

BeimonHATe  mpeoOpa3oBaHWsl  TPUTOHOMETPHYECKMX  BBIDAKEHHUH W pemiaTh
TPUTOHOMETPHUYECKHE YPAaBHEHHUSI.

BoimonHATe npeoOpazoBaHus LEbIX, PAIMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUH U
pelnaTb OCHOBHBIE THIIBI LIEJIbIX, PAIIHOHAIBHBIX U UPPALMOHATIBHBIX YPAaBHEHUN 1 HEPABEHCTB.

[TpuMeHSTh ypaBHEHHSI W HEPAaBEHCTBA UIS PEUICHUS MaTEeMaTHYECKUX 3a/1a4 W 3a7ad u3
pa3INyYHbIX o0JacTel HayKH U peabHOM KU3HU.

MogenupoBaTh peajbHble CHUTYyallMd Ha S3bIKE ajreOpbl, COCTABIATH BBIPAKCHMS,
yYpaBHEHMsI, HEpaBEHCTBA [0 YCIOBHIO 3aJlauM, MCCIEI0BATh IOCTPOCHHbIE MOJEIU C
UCTIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U TPaQUKH

OnepupoBaTh MOHATUAMU: (PYHKLUS, CIIOCOOBI 3a1aHUs (PYHKIIUH, 007IaCTh ONpeIeIeHus
¥ MHO>KECTBO 3Ha4eHUH QYHKIUH, rpaduK QyHKINH, B3AUMHO OOpaTHbIE (DYHKITHH.



OnepupoBaTh MOHATUSAMHU: UYETHOCTH M HEUYETHOCTh (PYHKUMH, HYIH (QYHKIHH,
IIPOMEXKYTKH 3HAKOTIOCTOSHCTBA.

Hcnonb3oBate rpaduky QyHKIMHA U1 pELICHUs] yPaBHEHUH.

Ctpouth W yuTaTh rpa@uKu JUHEHHON (YHKIIMH, KBaJIpaTUIHOW (PYHKIIMH, CTEMEHHOMN
(GYHKIIMY C LEIbIM TOKa3aTEJIEM.

Hcnonws3oBath rpaduku GyHKIUN A WCCIEAOBAaHUS IMPOILECCOB M 3aBHCHUMOCTEH TpuU
peIIeHn 3a/a4 W3 APYruX Y4eOHBIX MPEIMETOB U PEaTbHOW JXKU3HU; BBIpAXKaTh (HOpMylIaMu
3aBUCUMOCTH MEX1Y BEITUYMHAMU.

Hayana maTemMaTH4yeckoro aHajaimsa

OmnepupoBaTh MOHATUSAMH: IOCIEI0BATEIBLHOCTD, apu(METHUECKass U T'€OMETPHUYECKass
IIPOrPECCUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaIOIIasi FeOMETpUUYECcKas Mporpeccus, cymma
0eCKOHEYHO YOBIBAIOIIEH reOMETPUIECKON MTPOrPECCUH.

3a/1aBaTh NOCIEI0BATENIbHOCTH Pa3IMYHBIMU CIIOCOOaMU.

Hcnonp30BaTh CBOMCTBA IOCIEA0BATENBHOCTEN M MPOrPECCHil AJis pElIeHUsl peabHbIX
3a/1a4y IPUKJIaJHOTO Xapakrepa.

MHo:xecTBa M JIOTHKA

OrniepupoBaTh NOHITHSIMU: MHOXKECTBO, ONIEpAIIUU HaJl MHOYKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar /il ONMCaHUs peallbHbIX IPOLIECCOB
U SIBJICHU, IPU PEILICHUU 3aa4 U3 JPYTUX y4eOHBIX MPEIMETOB.

OnepupoBaTh NOHATUAMU: ONPENIEICHUE, TEOPEMA, CIIEICTBHUE, TOKA3ATEIIbCTBO.



11 KJIACC Yucia v BBIYMCTICHUS

OnepupoBaTb MNOHATHSMM: HATypaJlbHOE, L€J0€ YHUCIO; MCIONb30BaTh IPU3HAKU
JEIIMMOCTH LIETIBIX YMCEIl, PA3JI0KEHHE YMCIIa Ha IPOCThIE MHOXKHUTEIM JJIs PELLIEHUS 3aau.

OnepupoBaTh NOHIATHEM: CTENIEHb C PALIUOHAJIBHBIM I10KA3aTEJIEM.

OnepupoBath NOHATUAMHU: JIOTapudM ducia, JECATUUHbIE U HATypallbHbIE JIOTapU(MBIL.

YpaBHeHusI U HEPaBEeHCTBA

[IpumMeHsATH CBOMCTBa CTeNEeHW JJs TNPEoOpa3oOBaHMs BBIPAKECHUN; ONEPUPOBATH
MOHATUSAMU: TIOKA3aTeIbHOE YPABHEHHWE U  HEPABEHCTBO; pEIIATh OCHOBHBIE  THIIbI
MIOKa3aTeJIbHbIX YPABHEHHUI U HEPABEHCTB.

Bremonuate mpeoOpa3oBaHusi BBIPAKEHHUH, COAEpXAIIUX JIOrapu(Mbl; OIEPUPOBATH
HNOHATUSAMH: JIOTapU(MUYECKOE YpaBHEHHE W HEPABEHCTBO; pEUIaTb OCHOBHBIC THIIBI
jgorapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB.

Haxonuth penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX YpaBHEHUH U €€ pelIeHUE; UCII0JIb30BATh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIsl pELIEHUS PAaKTUYECKUX 3a/1ay.

Haxonutp pemieHust npocTeninx CUCTEM U COBOKYITHOCTEM pallMOHAIbHBIX YPABHEHUN U
HEPaBEHCTB.

MopnenupoBaTh peajbHblE CHUTyallud Ha S3bIK€ aireOpbl, COCTaBISATh BbIPAXKECHMUS,
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIEA0BATh MIOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM arrapaTa anreOpsbl.

DOyHKIUH U rpauKu

OnepupoBaTh MOHATUSMH: TEpPUOANYECKas (GYHKIUSA, TPOMEKYTKH MOHOTOHHOCTH
(GyHKIMU, TOYKH SKCTpeMyMa (YHKIHH, HaHOOJbIIEe W HAUMEHbIIeEe 3HAYeHUs (YHKIUU Ha
MIPOMEXKYTKE; UCIIONIb30BaTh UX ISl KCCTeI0BaHus QYHKITNH, 3aIaHHOM rpaduKoMm.

OnepupoBath  MOHATUSAMH:  TpadUKH  TOKa3aTelIbHOW,  Jorapu@Muueckoil  u
TPUTOHOMETPUUECKUX (PYHKLMN; N300pakaTh X HAa KOOPJUHATHON IJIOCKOCTH M HCIOJIb30BaTh
JUISI peIIeHUs] ypaBHEHUH 1 HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM TMJIOCKOCTH TpadUKH IJWHEHHBIX YypaBHEHUH W
MCIIOJIb30BAaTh UX VIS PEILIEHUSI CUCTEMBI JINHEWHBIX YPAaBHEHUM.

Ucnonb3oBarhk rpaduku GyHKIHMA IS HCCIIEIOBAHUS TMPOIECCOB W 3aBUCUMOCTEH U3
JIPYTUX y4EOHBIX TUCIUIUINH.

Hauvana maTemMaTn4ueckoro aHajamsa

OnepupoBaTh  MOHATHSMH:  HENpepbIBHAS  (QYHKIMS;  MPOW3BOAHAS  (YHKIUY;
HCIIOJIb30BaTh T€OMETPUUYECKUIN 1 PU3NYECKUIT CMBICI TPOU3BOIHOM JIIsl pelIeHUs 3a/1a4.

HaxoauTth mpou3BOJHBIE 3JEMEHTAPHBIX (PYHKIMH, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonb30BaTh NPOM3BOJAHYIO IS HCcieloBaHMS (YHKIMM HAa MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIEOBAHUS K IOCTPOCHHUIO IPaUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO U HAXOXKJIEHUS HAWIYYILEro pEelIeHHs B MPHUKIAIHBIX, B
TOM YHCJIE COLIMAIbHO-DKOHOMHYECKHX, 3a1a4ax.

OnepupoBaTh MOHATUSMH: MEPBOOOpa3Hasi U MHTErpai; MOHUMATh NEOMETPUYECKUNA U
buznyecKuit CMbICT UHTETpaa.

Haxoauts nepBooOpasHble 3jieMEeHTapHbIX (YHKIUHN; BBIYUCISATH MUHTErpal 1o dopmyiie
Hrrotona—Jleiioaunma.

Pemate mpukiagHble 3a1a4M, B TOM YHCIIE COLMAIBHO-?PKOHOMHUYECKOTO U (PU3HUECKOTO
Xapakrepa, CpeICTBaMH MATEMATHYECKOT0 aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
MHoxecTBa pallMOHAIBHBIX U
1 NENCTBUTEILHBIX UKcell. PalinoHaIbHBIE 30 1 bubauoreka [JOK
YpaBHEHHUS U HEPABEHCTBA
5 Oynkiuu ¥ rpaguku. CTeneHsb ¢ 1eabM 10 BuGmorexa LIOK
rokaszaresem
3 Apudmernaeckuii KOpeHb N—0i CTETIeHH. 20 1 Buboreka L[OK
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
o .
4 OPMYJIET TPHTOHOMETPHH 36 1 Bubmmoreka [JOK
Tpuronomerpuyeckue ypaBHEeHHs
5 ITocnenoBareabHOCTH U POTPECCUH 11 Bubnuoreka LIOK
6 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3aIIUs 29 1 BuGmorexa LIOK
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 4 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
CreneHsb ¢ paluOHaJIbLHBIM TOKA3aTEJEM.
1 [TokazarenpHas ¢pynkuus. [lokazarensHbie 12 1
YpaBHCHHS U HEPABCHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIHHA U UX
3 rpaduku. TpuroHomeTpruaecKkue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [Ipumenenne mpou3BOgHON 24 1
5 WHTerpan u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble u nensle yucna 6
8 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3 A 18 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




ITOYPOYHOE IIVTAHUPOBAHME 10 KJIACC



N KonuyecTBo yacos Nara DJIEeKTPOHHbIE
o/ Tema ypoka Beero KonTpoasn IpakTiacckue — unpposbie
HbIE o0pa3oBaTe/ibHbIE
padoThI
paﬁoTbI pecypcsl
1 MHokecTBO, Onepaluy HajJl MHOKeCTBaMHU. J{narpaMmbl 1 01.09
Ditnepa—Benna '
5 MHoxecTBO, onepalnuy HaJl MHOXKecTBaMu. [luarpaMmsl 1 01.09
Ditnepa—Benna '
3 Panmonanbshelie unciaa. OObIKHOBEHHBIE U IECSITUYHbIE 1 04.09
JpoOu, MPOLEHTHI, 0ECKOHEYHbIE NEPUOINIYECKUE IPOOH '
4 Pannonanbublie yncna. OObIKHOBEHHBIE U AECSITUYHBIE 1 06.09
IpoOu, MPOLEHTHI, OECKOHEYHBIE IEPUOTNICCKUE IPOOH '
5 Panmonansuble unciaa. OObIKHOBEHHBIE U IECSITUYHbIE 1 08.09
NpoOu, MPOLEHTHI, 0ECKOHEYHbIE NEPUOINIYECKUE IPOOH '
6 ApudmeTrnueckre onepanuy ¢ paoHaIbHbIMU 1 08.09
YrcIaMu, IpeoOpa30BaHus YUCIOBBIX BhIPAXKEHUIH '
[Ipumenenne nqpobei 1 NPOLEHTOB ISl pEIICHUS
7 INPUKIAIHBIX 3a7a4 U3 Pa3IMYHBIX OTpaciell 3HaHUH U 1 11.09
pEeaTbHOM KU3HU
[Tpumenenue apoGeil ¥ NPOLIEHTOB Ul PELICHUs
8 MPHUKIIATHBIX 337249 U3 PA3IMYHBIX OTpaciiell 3HAaHUH 1 1 13.09
pEeaTbHOM KU3HU
[Tpumenenue apoOeil ¥ NPOLIEHTOB VI PELICHUs
9 IPUKIAIHBIX 337a4 U3 Pa3IMUHBIX OTpaciell 3HaHUH U 1 15.09
peanbHOU KU3HU
10 [Ipumenenue qpobeii v NPOLEHTOB ISl peIlIeHUs 1 15.09
IPUKIAIHBIX 337a4 U3 Pa3IMUHBIX OTpaciell 3HaHUH U '




pEabHOM KU3HU

[Tpumenenue apobeii U MPOIIEHTOB I PEIlIeHUs

11 NPUKIIAJHBIX 33/1a4 U3 Pa3InYHBIX OTpaciei 3HaHUH U 1 18.09
pEabHOM KU3HU

12 [HeiicTBurenpHble yncia. PannonanbHele U 1 90.09
UppalOHATbHBIC YHCIIA

13 Apudmerndeckue onepanuu ¢ AeHCTBUTEIbHBIMH 1 9209
YHCITaMU

14 [TpuGnmxEHHbIE BEIYMCIICHUS, TPaBUIIa OKPYTIICHHS, 1 9209
NPUKHIKA ¥ OIICHKA PE3y/IbTaTa BEIYHCICHUI

15 [MpubnxEHHBIe BBIYNUCICHHS, TIPaBHIIa OKp}:FJ'IeHI/IH, 1 25 09
NPUKHU/IKA ¥ OIIEHKA pe3yJIbTaTa BEIYUCICHUH

16 ToxaecTBa U TOKICCTBEHHBIC TIPEOOpa30OBaHUS 1 27.09

17 ToxxaecTBa U TOKIECTBEHHBIE TPEOOpa3OBaHUs 1 29.09

18 VYpaBHeHME, KOPEHb YpaBHEHUS 1 29.09

19 YpaBHEHME, KOPDEHb YPaBHEHHUS 1 02.10

20 YpaBHEHME, KODEHb YPaBHEHHUS 1 04.10

21 HepaBeHCTBO, pemeHne HepaBeHCTBA 1 06.10

22 HepaseHcTBO, pelieHre HepaBeHCTBA 1 06.10 Kanukysst 09.10-15.10

23 HepaBeHCTBO, pemeHne HepaBeHCTBA 1 16.10

24 Merona uHTEpBaJIOB 1 18.10

25 Meroa nHTEpBAJIOB 1 20.10

26 Merona uHTEpBaJIOB 1 20.10

97 Pemenue nensix v 1poOHO-pallMOHANBHBIX YPaBHEHUN U 1 93.10
HEPaBEHCTB

98 Pentenue nensix U ApoOHO-PAIMOHANBHBIX YPaBHEHUH U 1 2510

HEPaBEHCTB




Penrenue nensix U ApoOHO-PAIMOHANBHBIX YPaBHEHUH 1

29 27.10
HEPaBEHCTB
KontponbHast pabora o Teme "MHOX)ecTBa

30 PalMOHATIBHBIX U IEHCTBUTENIBHBIX YU CEI. 27.10
PannonanbHble ypaBHEHUS U HEPABEHCTB"

31 OyHK1us, crocoOsl 3ananus GyHkuyu. Bzanmuo 30.10
obparuble QyHKIMU '
I'padux pynkuun. O61acTh onpeneaeHus: © MHOXKECTBO

32 3HaueHudt pynkuuu. Hynu ¢pynkiuu. [Ipomexytku 01.11
3HAKOIOCTOSIHCTBA

33 Yérabie 1 HEUETHBIEC (DYHKIIMN 03.11

34 Crenens ¢ nenbiM nokaszareneM. CtangaptHas Gopma 03.11
3aMUCH JIeHICTBUTENIBHOTO YHCIa

35 Crenens ¢ menbiM okaszareneM. CtannaptHas Gopma 06.11
3aIuCH JIeHCTBUTENIBHOTO YHCIa

36 Crenens c 1enbiM okaszareneM. CranaaptHas gopma 08.11
3aIMCH JIEHCTBUTEIBHOTO YHCIIa
Hcnonp3oBanue noaxosieit Gopmbl 3anucu

37 JIEMCTBUTEINIbHBIX YMCEN JIs1 PEIICHHS TPAKTUYECKUX 10.11
3aJa4 ¥ MPEICTaBICHUS TaHHBIX

38 CrenenHast GQyHKIHS C HATypaJbHBIM U LIETBIM 1011
nokasareseM. E€ cBoiicTBa u rpaduk ’

39 CrenenHast QyHKIHS C HATYPATLHBIM H LIEJTBIM 1311
nokazareseM. E€ cBolicTBa u rpaduk '

40 CrenenHast GyHKIHS C HATypaJbHBIM U LIETBIM 1511
nokasaresueM. E€ cBoiicTBa u rpaduk ’

41 Apudmernueckuil KOpeHb HaTYPaJIbHON CTENECHH 17.11

42 Apudmerndeckuii KOpeHb HATypaIbHON CTETICHU 17.11 Kanukymst 20.11-26.11




CoiicTBa apu(MeTHUECKOr0 KOPHS HATYpaIbHOM

43 1 27.11
CTENEHU
44 CoiicTBa apu(hMeTHUECKOr0 KOPHS HATYpaIbHOMN 1 2911
CTETICHU
45 CgoiicTBa apu(pMETHIECKOTO KOPHS HaTypaJIbHON 1 01.12
CTENEeHU
46 JeiicTBus ¢ apupMeTHIECKUMHU KOPHIMH N—O0 CTETIeHN 1 01.12
47 HeticTBus ¢ apuMeTHUIECKUMU KOPHSIMU N—OU CTEIICHU 1 04.12
48 JeiicTBus ¢ apupMeTHIECKUMHU KOPHIMH N—O0 CTETIeHN 1 06.12
49 HeticTBus ¢ apuMEeTHIECKUMU KOPHSAMH N—OU CTEIICHU 1 08.12
50 HeticTBus ¢ apuMeTHUIECKUMU KOPHSIMU N—OU CTEIICHU 1 08.12
ol Pemenne nppaniuOHAIbHBIX YPaBHEHU U HEPABEHCTB 1 11.12
52 Pemenne uppannoHalbHbIX YpaBHEHUN U HEPABEHCTB 1 13.12
53 Pemenne uppannoHanbHbIX YpaBHEHUN U HEPABEHCTB 1 15.12
54 Pemenue nppanroHalbHBIX YpaBHEHUN U HEPABEHCTB 1 15.12
55 Pemenne nppannoHalbHbIX YpaBHEHUN U HEPABEHCTB 1 18.12
56 Pemenne nppanoHalbHBIX YPaBHEHUN U HEPABEHCTB 1 20.12
o7 Pemenne nppanroHanbHbIX YpaBHEHUN U HEPABEHCTB 1 22.12
58 CaoiicTBa u rpaduk KOpHs n-0i cTeneHu 1 22.12
59 CaoiicTBa U rpaguK KOpHSI -0l CTENEeHH 1 25.12
KonTtponbHas padora no teme "Apudmernyeckuit
60 KOpeHb N—o# creneHu. ppannonaibHble ypaBHEHHS U 1 27.12
HepaBeHCTBA"
61 CuHyC, KOCUHYC U TAaHT€HC YHCIIOBOIO apryMeHTa 29.12
62 CuHycC, KOCUHYC U TAaHT€HC YHCIIOBOIO apryMeHTa 29.12 Kannkynst 30.12-07.01
63 CuHyC, KOCUHYC U TaHT'€HC YHCIIOBOIO apryMEHTa 08.01




ApKcuHYC, apKKOCUHYC U apKTaHI'€HC YUCIOBOTO

64 1 10.01
aprymeHTa
65 ApPKCHHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIOBOTO 1 12,01
apryMeHTa
66 ApKCHHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIIOBOTO 1 12.01
aprymeHTa
67 TpuronomeTpuveckas OKpy>KHOCTb, OIIPECIICHHIE 1 15.01
TPUTOHOMETPUYECKUX (DYHKIMI YHCIOBOTO apryMeHTa
68 TpuronomeTrpuveckas OKpy>KHOCTb, OIIPECIICHHIE 1 17.01
TPUTOHOMETPHUYECKUX (PYHKIUH YUCIOBOTO apryMEHTa
69 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1 19.01
70 OCHOBHBIEC TPUTOHOMETPUUECKHE (POPMYITBI 1 19.01
71 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1 22.01
72 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1 24.01
73 OCHOBHBIE TPUTOHOMETpUYECKHE (HPOPMYITBI 1 26.01
74 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1 26.01
75 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1 29.01
77 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1 31.01
78 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BbIPAXKEHUI 1 02.02
79 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BbIPAKEHUI 1 02.02
80 [IpeoOpazoBaHne TPUTOHOMETPHUECKUX BBIPAKECHUH 1 05.02
81 [IpeobpazoBaHue TPUTOHOMETPHUECKUX BbIPAXKEHUI 1 07.02
82 [Ipeo6pa3oBanne TPUTOHOMETPUUYECKUX BBIPAKEHUIN 1 09.02
83 [IpeobpazoBanue TPUTOHOMETPHUECKUX BBIPAKEHUI 1 09.02
84 [Ipeo6pa3oBanne TPUTOHOMETPUUYECKUX BBIPAKEHUIN 1 12.02
85 Pemenune TpUroHoOMeTpUYECKUX ypaBHEHUI 1 14.02




86 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1 16.02
87 Pemenre TpuroHoMeTpHYEeCKUX YpaBHEHUN 1 16.02 19.02-25.02 KaHHKyIBI
88 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1 26.02
89 Pemenue TpuroHoMeTpUUECKUX ypaBHEHUI 1 28.02
90 Pemenre TpuroHoMeTpHYECKUX YpaBHEHUN 1 01.03
91 Pemenue TpuroHoMeTpUUECKUX ypaBHEHUI 1 01.03
92 Pemienne TpuroHoMeTpUUECKUX ypaBHEHUN 1 04.03
93 Pemienne TpUroHOMETPUYECKUX YPAaBHEHHA 1 06.03
94 Pemienne TpuroHoMeTpUUECKUX ypaBHEHUN 1 07.03
95 Peenne TpuroHoMeTpuUECKUX ypaBHEHUN 1 07.03
96 Pemienne TpuroHoMeTpUUECKUX ypaBHEHUN 1 11.03
97 KonTponbhas padora no teme "®opmyiibl 1 13.03
TPUTOHOMETPHUU. TpPUTrOHOMETPUYECKUE YpaBHEHUS" '
[TocnenoBarenbHOCTH, CIOCOOBI 3aaHUS
98 [ocieI0BaTeIbHOCTEH. MOHOTOHHBIE 1 15.03
MI0CJIEIOBATEIBHOCTH
Apudmerndeckas 1 reoMeTpuUecKas Iporpeccuu.
99 Hcnonp30Banne Nporpeccuu sl peleHHs peabHbIX 1 15.03
3aJa4 NpUKJIaJHOTO XapaKTepa
Apudmerndeckas 1 reoMeTpuUecKas Iporpeccuu.
100 Hcnonp30BaHne Nporpeccuu sl peleHNs pealbHbIX 1 18.03
3aJa4 NpUKJIaJHOTO XapaKTepa
ApudmeTrnueckas 1 reOMeTpUYECcKasi IPOrpeccu.
101 Hcnonb30BaHne mporpeccuu Ajsi peuieHus peanbHbIX 1 20.03
3aJa4 NpUKJIaJHOTO XapakTepa
102 ApudmeTrnueckas 1 reOMeTpUYeCcKasi IpOrpeccu. 1 99 03

Hcnonws3oBanne IporpeCcCruu i pEIICHUA PEaJIbHbIX




3aj1a4 MPUKJIAIHOTO XapaKTepa

beckoneuHno yOpiBaroIias reoMeTpruueckas mporpeccusi.

103 Cymma 6eCKOHEYHO yOBIBAIOIICH reOMeTPHIECKOM 1 22.03
POTPECCUm
104 dDopmyiia CII0KHBIX IIPOLEHTOB 1 25.03
pMmy. p
105 ®opMyiia CI0XKHBIX TPOLIEHTOB 1 27.03
106 Dopmya CII0KHBIX IIPOLEHTOB 1 29.03
pmy. p
107 dopmyIia CIIOKHBIX MPOLIEHTOB 1 29.03
108 Dopmya CII0KHBIX IIPOLEHTOB 1 01.04
pmy. p
O0001menne, cucTreMaTA3alus 3HaHUH 3a KypC alreopsl U
109 P P 1 03.04
HavaJl MaTeMaTndeckoro aHanusa 10 xiacca
O0001enne, cucTreMaTA3alus 3HaHUH 3a KypC alreopsl 1
110 P p 1 05.04
HavaJ MaTeMaTnuyeckoro aHaiausa 10 kimacca
O060011IeHNE, CUCTEMATU3ALMA 3HAHUI 3a KypC alreOpsl U
111 101 s 1T Yp p 1 05.04 08.04-14.04 xaHuUKyIIBI
HayaJl MaTeMaTndeckoro aanusa 10 kiacca
O06006111EHNE, CUCTEMATH3alIMs 3HAHUH 3a Kypc alireophl U
112 P p 1 15.04
HayaJl MaTeMaTndeckoro aanusa 10 kiacca
O06006111EH1E, CUCTEMATH3alIMs 3HAHUH 3a KypC alireophl U
113 P p 1 17.04
HayaJ MaTeMaTnueckoro aHaiamsa 10 kimacca
114 O06o011eHne, cucTeMaTru3alus 3HaHWi 3a Kypc anreOpsl U 1 19.04
HayaJl MaTemMaTndeckoro aganusa 10 kiacca ’
O06006111eH1E, CUCTEMATU3ALIMS 3HAHU 3a KypC alreophl U
115 P p 1 19.04
HadaJ MaTeMatudeckoro aHanusa 10 xiacca
O06006111eH1E, CUCTEMATU3ALIMs 3HAHUH 3a KypC alreopsl U
116 P p 1 22.04
HadaJ MaTeMatudeckoro aganusa 10 xiacca
O00011IeHNE, CUCTEMATU3ALM 3HAHUH 3a KypC alreOphl U
117 ’ P P 1 24.04

Hadal MaTemMaTndeckoro adanausa 10 kimacca




O06o0061enne, cucTeMaTru3anus 3HaHUI 32 Kype anreOpsl 1

118 26.04
Hayaj MareMaTuyeckoro anainmsa 10 kiacca
119 O06o0061eHne, cucTeMaTu3anus 3HaHUI 33 Kype anreOpsl U 26.04
HadaJl MaTeMaTndeckoro aHanausa 10 xiracca '
120 O06o01enure, cucTeMaTr3aIs 3HaHUH 3a Kypce anreOpbl 1 99.04
Hayaj MareMaTuyeckoro anainusa 10 kmacca '
121 O06o006menne, cucTeMaTu3anus 3HaHUK 33 Kype anreOphl 1 01.05
HayajJ MareMaTuyeckoro anainusa 10 kiacca '
122 O06o006menne, cucTeMaTu3anus 3HaHUK 33 Kype anreOpsl 1 03.05
Haval MaTeMaTHdeckoro aHanusa 10 kmacca '
123 O06o011eHue, cucTeMaTu3alys 3HaHWi 32 Kypc anreOpsl U 03.05
Hayaj MareMaTuyeckoro ananusa 10 kiacca '
124 O06o00menne, cucTeMaTu3anus 3HaHUI 33 Kype anreOpsl 1 06.05
HaJaJl MaTeMaTndeckoro aHanusa 10 xiracca '
125 O06o001eHune, cucTeMaTU3aIus 3HaHUH 3a Kypce anreOpsl 1 08.05
HaJaJl MaTemMaTndeckoro a"Hanusa 10 xiracca '
126 O06o01IeHne, cucTeMaTru3alus 3HaHWi 32 Kypc anreOpsl U 10.05
HayajJ MareMaTudeckoro ananusa 10 kiacca '
127 Wrorosast kKoHTpOJIbHAS paboTa 10.05
128 Hrorosas kKoHTpoJbHAS paboTa 13.05
129 O06o00menune, cucTeMaTU3aIys 3HaHUH 3a Kype aareOpsl U 15.05
HayajJ MareMaTudeckoro ananusa 10 kiacca '
130 O06001enune, cucTeMaTH3aIys 3HaHUH 3a Kype aareOpsl U 17.05
HadaJ MaTeMaTrudeckoro aHammsa 10 kiacca '
131 O06o01mIeHne, cucTeMaTru3alus 3HaHU 32 Kypc anreOpsl U 17.05
HayajJ MareMaTudeckoro ananusa 10 kiacca '
132 O06o00menue, cucTeMaTU3aIus 3HaHUH 3a Kype aareOpsl U 20.05

Hayvaj MaTeMatudeckoro aganusa 10 xmacca




133 O06o0061enne, cucTeMaTu3anus 3HaHUH 33 Kypc anreOpsl U 1 9205
Haval MaTeMaTu4eckoro ananmmsa 10 kiacca '

134 O06o011eHre, cucTeMaTru3alus 3HAaHUA 32 Kypc anreOpsl U 1 24.05
HayaJl Maremarnuueckoro ananmsa 10 kiacca

135 O06o00menune, cucTeMaTU3aIys 3HaHUH 32 Kype aareOpsl U 1 24.05
Haval MaTeMaTu4eckoro ananmmsa 10 kiacca

136 O06o006menne, cucTeMaTu3anus 3HaHUK 33 Kype anreOphl 1 1
Hayval MaTeMaTu4eckoro ananmmsa 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
CreneHb ¢ paliOHAILHBIM TTOKa3aTeIeM 04.09
2 CaoiicTBa cTeneHu 1 05.09
[IpeoOpazoBaHue BEIpaKEHUI
3 Peodp P \ 1 06.09
coJiepKallnX parMoOHaIbHBIEC CTEIICHU
[IpeobpazoBanme BhIpaKEeHUI
4 peoop p , 1 11.09
coJiepKallnX parMoHaIbHBIEC CTEIICHU
[Ipeobpa3oBanue BbIpaKeHUI
5 Peobp P \ 1 12.09
COJIEp>KaIINX PAllMOHAIBHBIE CTEIICHU
[TokazarenbHblE ypaBHEHUS U
6 P 1 13.09
HEpPaBEHCTBA
[TokazaTenbHbIe ypaBHEHUS U
; yp 1 18.09
HEpPaBEHCTBA
[TokazaTenbHbIE ypaBHEHUS U
8 P 1 19.09
HEpPaBEHCTBA
[TokazarenbHbIe ypaBHEHUS U
9 P 1 20.09
HEpPaBEHCTBA
[TokazaTenbHble ypaBHEHUS U
10 P 1 25.09
HEpPaBEHCTBA
11 ITokazarenbHast GyHKIMS, €€ CBOCTBA U 1 26.09
rpaduk '
KonTponbhas pabora no teme "CreneHs ¢
paIMoHaIBHBIM ITOKA3aTeJIEM.
12 1 1 27.09

IToka3zarenbHast QyHKIHSL.
ITokazarenbHble ypaBHEHUS U




HepaBeHCTBA"

13 Jlorapudm uucna 02.10

14 JlecsaTHYHBIC U HaTYpaJIbHBIC JTOTapU(PMBbI 03.10

15 Hpeo6pa3OBaHHe BBIpa’KCHUMU, 04.10 Kanukyist
coJiep>Kalux Jorapudmol 07.10-13.10

16 [IpeoOpa3oBanue BHIpAKEHHI, 16.10
COZIep KALIHX JIOTapU(MBI

17 IIpeoOpa3oBaHue BBIPAKEHUH, 17.10
COoZIepKaLIHX JIOrapu(MBI

18 [IpeoOpa3oBanue BBIpAKEHHIA, 18.10
COJIepKaLIHUX JIOTapu(pMbI

19 Jlorapudmudeckne ypaBHCHUS U 2310
HEpaBEHCTBA

20 Jlorapudmuueckue ypaBHEHUs U 24.10
HEpaBEHCTBA

21 Jlorapudmudeckue ypaBHEHUS U 25 10
HEpaBEHCTBA

99 Jlorapudmudeckue ypaBHEHUS 1 30.10
HEpaBEHCTBA

23 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA 31.10
u rpaduk

24 Jlorapudmuueckas pyHkuus, e€ cBoHCTBa 01.11
U rpaduk

o5 TpI/Ij"OHOMeTpI/IIIeCKI/Ie GbyHKIMH, UX 06.11
CBOICTBA U TrpaduKu

26 TpI/IVI‘OHOMCTpI/I‘-ICCKI/Ie (byHKIMHU, UX 07.11
CBOMWCTBA U TpapUKu

97 Tpuronomerpuveckne GyHKINH, UX 08.11

CBOWCTBA U TpapuKu




Tpuronomerpuyeckue GyHKINH, UX

28 . 13.11
CBOWCTBA U TpapuKu

29 ITpumMepbl TPUrOHOMETPHUECKUX 1411
HEPaBEHCTB

30 [TpumMepbl TPUTOHOMETPHUUECKUX 15.11 KaHukyJsl
HEPABCHCTB 18.11-24.11

31 ITpumMepbl TPUrOHOMETPHUECKUX 9711
HEPaBEHCTB

39 ITpumMepbl TPUrOHOMETPHUECKUX 98.11
HEpPaBEHCTB
KonTponbhas padota no teme
"Jlorapudmuyeckast QyHKITUS.
Jlorapudmudeckne ypaBHCHUS U

33 HepaBeHCTBa. TpUroHOMETpUYECKHE 29.11
GYHKIUU U UX
rpaduku. Tpuronomerpuueckue
HepaBeHCTBa"

34 HenpepriBHble GyHKIIUN 04.12

35 Metosa HHTEpPBAJIOB JUIsl peILICHUS 05.12
HEPaBEHCTB

36 Metosa HHTEpPBAJIOB JUIsl peILICHUS 06.12
HEPaBEHCTB

37 [TpouzBoanas GyHKIIHN 11.12

38 [TpousBonHas GyHKIUU 12.12

39 FeOMeTpnqechHﬁ 1 (pU3HYECKUN CMBICT 13.12
MTPOU3BOTHOM

40 FeOMeTpnqechHﬁ 1 (pU3HYECKUN CMBICTT 18.12
MTPOU3BOTHOM

41 ITpon3BoiHBIE NIEMEHTAPHBIX (QYHKINH 19.12

42 [Tpou3BoHBIE 37IeMEHTAPHBIX (DYHKITHI 20.12




43

44

[Tpown3BoaHas CyMMBI, IPON3BEACHUS,
9acTHOTO (DyHKIMH

[IpousBoiHast CyMMBI, TPOU3BEACHHUSI,
4acTHOTO yHKIUI

25.12

26.12

45

46

47

48

[Tpon3BoaHasi CyMMBI, IPOU3BEICHHS,
94acTHOTO (DyHKIHUH

[IpumeneHnne npou3BOIHOM K
WCCIICIOBAHMIO (DYHKIIMI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[IpumeHeHne Mporu3BOIHOM K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
UCCIIeIOBaHUIO (PYHKIMM Ha
MOHOTOHHOCTB M KCTPEMYMBI

27.12

09.01

10.01

15.01

Kanukynsl
30.12-08.01

49

[IpuMeHeHne Npon3BOJHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

16.01

50

51

52

HaxoxxneHre HanOoIbIIIero u
HANUMCHBIICTO 3HAYCHU A q)yHKHI/II/I Ha
OTpe3Ke

HaxoxneHre HanOoIbIIIero u
HAMMEHBIIIETO 3HAYCHUS (PYHKIIUU HA
OTpe3Ke

HaxoxneHre HanOoIbIIIero u

HaAMMCHBIICTO 3HAUYCHU A (I)YHKI_II/II/I Ha
OTPEC3KC

17.01

22.01

23.01

53

Haxoxmenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS (PYHKIIMHA HA
OTpe3Ke

24.01




54

55

56

Haxoxnenue HauOoJIbIIETO U
HAaMMEHBIIETO 3HaYCHUS (PYHKIUHU HA
OTpe3Ke

Haxoxxaenre HanOoJIbIIETO U

HauMEHBIIETo 3HaUYeHusl (PYHKIUU Ha
OTpe3Ke

HpI/IMCHGHI/Ie HpOHSBOI[HOﬁ JJI1 HAaXO0XKICHUA

HAMTYYIIETO PEICHHs B IPUKIIATHBIX
3aja4ax, JuIs ONPe/IeIeHHs] CKOPOCTH
nporuecca, 3a1aHHOro GopMyIoi mim
rpadgukomM

29.01

30.01

31.01

57

58

KonrtponbHas pabora no teme
"[IponsBonHas. [Ipumenenue
MPOU3BOTHOMN"

[TepBooOpaznas. Tabnuma
MEePBOOOPA3HBIX

05.02

06.02

59

[lepBoobpaznas. Tabnuna
epBOOOPA3HBIX

07.02

60

61

NHTerpai, reoMeTpuyeCcKuil 1
(bu3nuecKkuil CMbICT UHTErpaja
HHrerpail, reOMETpUYECKUN U
¢bu3nyeckuii CMbICI HHTErpaa

12.02

13.02

62

NHTerpai, reoMeTpuyeCcKuil 1
(bu3nueckuit CMbICT UHTETpaja

14.02

Kanukynst
17.02-23.02

63

64

Brruncnenmne unrerpana mo ¢popmyiie
Herorona—JleiOunma

Brruncnenmne unrerpana mo ¢popmyiie
Herorona—JleitOaunna

26.02

27.02

65

Brruucnenne uaTerpana mo gpopmyie
Herorona—Jleiibauia

28.02




66

67

Brruncnenue uHTErpaa mo Gopmyie
Herorona—JleitOaunna

CucTeMbl TUHEUHBIX YPaBHEHHI

05.03

06.03

68

69

CucreMpl TMHENHBIX YpaBHEHUN

Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIbIO
CHUCTEMbI JINHEHHBIX YpaBHEHU

07.03

12.03

70

Pemrenne npukiiagHbIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

13.03

71

72

73

74

75

CucreMpl 1 COBOKYITHOCTH LIENbIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTapHU(PMUIECKUX
YPAaBHEHUW U HEPABEHCTB

Cucrembl U COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
MMOKa3aTeIbHBIX, JOrapu(PMHIECKUX
YPAaBHEHUW U HEPABEHCTB

CucTeMbl M COBOKYITHOCTH LEIIBIX,
pallMOHAJIBHBIX, UppalluOHAJIbHBIX,
MOKa3aTeJbHBIX, JIOTapH(HMHIECKUX
ypaBHEHHH M HEPABEHCTB

CucTeMbl M COBOKYITHOCTH LEIIBIX,
pallMOHAJIBHBIX, UppalluOHAJIbHBIX,
MOKa3aTeJbHBIX, JIOTapH(HMHIECKUX
YpaBHEHUI U HEPABEHCTB
Hcnons3zoBanne rpadukoB PyHKITUN IS
peLIEHNs] YPaBHEHUI U CUCTEM

14.03

19.03

20.03

21.03

26.03

76

77

Wcnonb3oBanue rpadukoB GyHKUUN 15
peuIeHusl ypaBHEHUN U CUCTEM
[IpumeHeHne ypaBHEHHH, CHCTEM U
HEPABEHCTB K PEIICHUIO MaTeMaTHYECKHUX
3a71a4 U 3aJa4 U3 pa3InuHbIX 00JacTel HayKH

27.03

28.03




U peabHOU KU3HU

KontponbHas padbora o reme "UnaTerpan u

78 “n 02.04
ero npumeHenust. CHCTeMbl YpaBHEHUI
HarypanbHble 1 LieIble YUCIIA B 3a4a4aX U3

79 ypait 03.04
peanbHON KUIHH
HatypanbHble U LieNble YHCa B 3a/1a4axX U3 Kanukyst

80 . 04.04
peabHOM KU3HU 07.04-13.04
HarypanbHble 1 LieIble YUCIIA B 3a4a4aX U3

81 ypait 16.04
peanbHOMN KUIHH

82 [pu3HaKK JAETMMOCTH LENBIX YUCET 17.04

83 [pu3HaK¥ AETMMOCTH IIEJIBIX YHCEI 18.04

84 [pu3HaKK JAETMMOCTH LENBIX YUCET 23.04
IToBTOpenue, 0600IIEHNE, CHCTEMATHA3AIMS

85 > 24.04
3HaHUil. YpaBHEHUS
IToBTOpenue, 00001IEHNE, CHCTEMATU3ALINS

86 P 25.04
3HAHUU. Y paBHEHUA
IToBTOpenue, 0000IIeHNE, CHCTEMAaTH3aIHS

87 > 30.04
3HaHUU. YpaBHEHHS
IToBTOpenue, 0000IIeHNE, CHCTEMAaTH3aIHS

88 P 01.05
3HAHUU. YpaBHEHHS
IToBTOpEHKE, 000OILEHNE, CUCTEMATU3ALINS

89 P 02.05
3HAHUU. Y paBHEHUA
IToBTOpenue, 0000IIeHNE, CHCTEMAaTH3aIHS

90 P 07.05
3HaHUU. YpaBHEHHS
IToBTOpenue, 00001IEHNE, CHCTEMATU3ALIHAS

01 P 08.05
3HaHuit. HepaBeHcTBa
IToBTOpenue, 00001IEHNE, CHCTEMATU3ALIHAS

92 P 09.05
3HaHuil. HepaBeHcTBa
IToBTOpenue, 0000IIEHNE, CHCTEMATH3AIHS

03 P 14.05
3HaHuit. HepaBeHcTBa
IToBTOpenue, 00001IEHE

94 PEEHe, . 15.05

cucreMarusanus 3HaHuii. HepaBencrsa




[ToBTOpenue, o600mIEHNE,

95 cucreMaTtu3anus 3Hanui. CucTemsl 1 16.05
YpaBHEHUU
[ToBTOpEeHue, 0600IIEHNE,
96 cucreMaruszanus 3HaHu. CUCTEMBI 1 21.05
ypaBHEHUU
97 Hrorosas kKoHTpoOIJIbHAsI paboTa 1 22.05
98 Hrorosas kKoHTpoOIJIbHAsI paboTa 23.05
99 [ToBTOpeHue, o600mIEHNE, 1
cucTeMaru3anus 3HaHui. OyHKINH
100 [ToBTOpeHme, 06001IEHNE, 1
cucremaTtusauus 3HaHuil. OyHKuumn
O06001menne, cucTeMaTrU3alus 3HAHUH 3a Kypc
101 anreOpbl ¥ HavaJl MaTEeMaTHYECKOTO aHaAIIn3a 1
10-11 kmaccos
O60011enune, cucreMaTru3alys 3HaHUH 32 Kypc
102 anreOpbl ¥ HavYal MaTeMaTHYECKOTO aHaIIn3a 1

10-11 xiaccos

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







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

MaremaTuka: anredpa U Hadajga MaTEeMaTHUYECKOTO aHallu3a, TeoMeTpusi. Anredpa
1 Hayajia Mmatemarndeckoro ananuza. 10-11 xmacceel/III.A. Anmnmos, FO.M.

Kossirun, M.B. Tkauésa u np. - M.: [Ipocsemienue

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bu6morexa IIOK
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