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HOACHUTEJIBHAA 3AIIMCKA

Pabouyas nmporpamma ydeOHOro kypca «AnreOpa M Hayajga MaT€MaTHYECKOTO AaHAIU3a»
06azoBoro ypoBHs ans oOyuarommxcsi 10 —11 kmaccoB paspaborana Ha ocHOBe dDenepaibHOTO
rOCYIapCTBEHHOTO 00pa30BaTEeNbHOTO CTAaHAApTa CpemHero oOmero oOpa3oBaHUs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUH, MPEIBSIBIAEMBIX K MaTEMAaTHUYECKOMY OOpa30BaHUIO, U
TpaAuLIMA poccuiickoro oOpa3oBaHus. Peanmuzauus mnporpammbel 00€CIIEUMBAET OBJIAJICHUE
KITIOUEBBIMH KOMIETCHIIUSMH, COCTABJISIOIIMMH OCHOBY JUII CaMOPa3BUTHSI M HEMPEPHIBHOTO
o0pa3oBaHMs, MEIOCTHOCTh OOMIEKYJBTYPHOTO, JWYHOCTHOTO W TIO3HABATEIFHOTO pa3BUTHS
JUYHOCTHU 00YyUYaOIIHNXCA.

HNEJIN N3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayana MaTeMaTHYeCKOrO aHaIM3a» SBISIETCS OJHUM U3 HauOoiee
3HaYMMBIX B MpPOrpaMMe CTapllied IIKOJbl, MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECHEYMBAET
MHCTPYMEHTAIbHYIO 0a3y JUIsl U3yUeHHs] BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPyroil CTOPOHBI,
dbopMupyeT noruyeckoe MW aOCTPAKTHOE MBIIUICHHWE YYallMXCsl Ha YpOBHE, HEOOXOIMMOM IS
OCBOEHMSI KypCOB HMH(OpPMATHUKH, OOLIECTBO3HAHUS, HUCTOPHUM, CIOBECHOCTU. B pamkax AaHHOro
Kypca ydJaluecs OBJa/IeBaloT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HAayKH, KoTopas GopMyIupyeT
CBOM JIOCTMKEHUSI B MaTeMaTH4eckoil ¢popme.

Kypc anrebpbl m Hauajg MareMaTM4YecKOro aHajiu3a 3aKiIaJbIBa€T OCHOBY Ui YCIEUIHOTO
OBJIQJICHUS 3aKOHaMU (PU3HKU, XUMUU, OMOJIOTUH, TIOHUMAHUSI OCHOBHBIX TE€HICHIIMI SKOHOMUKU U
OOIIECTBEHHOI KU3HHU, MO3BOJISIET OPUEHTHUPOBATHCSI B COBPEMEHHBIX U(POBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX B TOBCEIHEBHOM XH3HU. B Toxke Bpemsi oBiajieHHe
aOCTpaKTHBIMM U JIOTHYECKH CTPOTMMH MaTeMaTUYECKUMM KOHCTPYKIUSIMU pa3BUBAET yMEHHE
HaXOJIUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTh YTBEPKACHHUSI, UCTIOIB30BaTh 0000IIEHUE U
KOHKpETH3allMIo, a0CTparupoBaHWE U aHAIOruio, (OpPMUPYET KpeaTUBHOE U KPUTHYECKOE
MbllieHHe. B Xoge u3ydeHus anreOpbl M Hayall MaTeMarWyecKoro aHajiu3a B CTaplled IKoJie
y4Yalluecs: MOJy4YaroT HOBBIM OMBIT PEIICHUS NPUKIAAHBIX 3a]a4, CAMOCTOSTEIbHOIO MOCTPOCHUS
MaTEMaTU4YEeCKUX MOJEJIEH pealbHbIX CUTyalluii M WHTEPHpPETaluu IOJIYYEHHBIX pEIICHUH,
3HAKOMSATCS C IPUMEpPaMU MaT€MaTUYECKUX 3aKOHOMEpPHOCTEW B IPHUPOJAE, HAyKe U B UCKYCCTBE, C
BBIJAIOLIMMHUCS MaTEMaTUYECKUMH OTKPBITUSIMHA M UX aBTOPAMHU.

Kypc obnamaer 3HauMTENbHBIM BOCHHUTATEIBHBIM IMOTEHIIMAIOM, KOTOPBIM pean3yeTcsi Kak
yepe3 y4eOHBII MaTepual, CrocoOCTBYIOMIMN (OPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TAK U
yepe3 crneuuuxky ydeOHOW nesTeNbHOCTH, TpeOyromed CcaMOCTOSTEIbHOCTH, aKKypaTHOCTH,
IPOAOJKUTEIBHON KOHLIEHTPAIIMM BHUMAaHUS M OTBETCTBEHHOCTH 3a MOJIyYEHHBIN pE3yJbTar.

B ocnoBe Mmeromuku oOyueHus anreOpe W HayalaM MaTEeMaTHYeCKOTo aHajiu3a JIeKUT
JeSITEIIbHOCTHBIN MPUHIUT 00yUYEHUSI.

Crpykrypa Kypca «Asrebpa ¥ Hadajla MAaT€MaTHYECKOTO aHaln3a» BKIIOYAET CIEIYIOIINe
cofiepKaTellbHO-MeTonYeckne JNuHuu: «Yucna wu BblUHCIEHUs», «DYHKIUU U TpapuKmny,
«YpaBHEHUsI U HepaBeHCTBa», «Hayana maremarnueckoro ananusa», «MHOXecTBa U Joruka». Bee
OCHOBHBIE COZIEP)KATEIHbHO-METOIMYECKUE JIMHUN U3yUYaloTCs Ha MPOTSHKEHUH JBYX JIET 00yUeHus B
CTapuIeil 1IKOJe, €CTECTBEHHO JOMOIHSASA APYT APyra U MOCTENEHHO HACHIIAACh HOBBIMU TEMaMU U
pasnenamu. JIaHHBIN Kypc SIBISIETCSI MHTETPATUBHBIM, MMOCKOJIBKY OOBENUHSET B ceOe colep:KaHue
HECKOJIbKMX MaTeMaTU4YeCKUX JUCHUIUIMH: anreOpa, TPUTOHOMETPHS, MaTeMaTHYeCKH aHajus3,
Teopuss MHOecTB u Jnp. [lo mepe Toro kak ydaimiuecs OBIaJIeBalOT BcE OoJiee IMIUPOKUM
MaTeMaTUYeCKUM anmaparoM, y HUX MOCIEeN0BaTeIbHO (POPMHUPYETCSI U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MaTEMATUYECKYIO0 MOJIENb PEAJIbHON CUTyalluu, IPUMEHATh 3HaHUS, NOJYyYEHHBIE B Kypce
«Anrebpa M  HayaJa  MaTeMaTH4YeCKOro  aHaluM3a», JUISl  PELICHHs  CaMOCTOSITEIIBHO
c(hopMyIHPOBaHHONW MaTeMaTHYECKON 3aj1a4uH, a 3aTeM UHTEPIIPETUPOBATH MOJyYEHHBIN PE3yJIbTaT.

ConeprxarenbHo-MeToMUecKast JUHUA «YUucla ¥ BBIUMCICHUS» 3aBeplIaeT (OpMHUPOBAHUE
HaBBIKOB HCIOJIb30BaHUS JIEMCTBUTENBHBIX YHUCEN, KOTOPOE OBLJIO HAauaTO B OCHOBHOM Iikoie. B
cTapuiel mkoine ocoboe BHUMaHUE yrensercs (OPMUPOBAHHUIO TPOYHBIX BBIUMCIUTEIBHBIX
HaBBIKOB, BKJIIOYAIOIIUX B ce0sl UCMOIb30BAaHKUE PA3IMUHBIX (DOpM 3amucH AEHCTBUTEIHHOTO YHCIA,
YMEHHME PALMOHAIBHO BBINOJIHATH JEUCTBHS C HUMH, JENaTh NPUKUIKY, OLEHUBATh PE3YJbTaT.
OOyuyaromuecss TMONy4YalOT HAaBBIKM NPHONMKEHHBIX BBIYMCICHUN, BBIMOJHEHHUS JCHCTBHM C
YHUCIaMH, 3allMCaHHBIMH B CTaHIAPTHOW (popMme, HCIONB30BaHHUS MaTEMAaTHUYECKUX KOHCTAHT,
OLICHMBAHMSI YHCJIOBBIX BBIPAKEHUH.



JInnus «YpaBHEHUS U HEPABEHCTBA) pealn3yeTcs Ha MPOTSKEHUH BCero oOydeHus B cTapluen
LIKOJIE, IOCKOJIBKY B KaXKIOM paslese MPOrpaMMbl NPELYyCMOTPEHO PELICHUE COOTBETCTBYIOLIMX
3amad. OOydyaroniyecsi OBJIAJEBAaIOT PA3JIMYHBIMM METOJAMHM DEIIECHUS LENbIX, PalMOHAJIbHBIX,
UppalMOHAIBHBIX, TIOKA3aTENbHbIX, JIOTAPUPMUUYECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHUH,
HEpaBeHCTB M UX cucteM. [lonydyeHHblE yMEHUS MCHONB3YIOTCS MPU HMCCIEAOBAaHUU (YHKLHMHA C
MIOMOUIBIO TPOU3BOIHOM, pEUICHUH NPHUKIAIHBIX 33734 U 3a/lad Ha HAXOXKICHHE HAWOONBIIMX U
HAaMMEHbLIUX 3HaYeHWW QyHKUMM. J[aHHasg copepKaTenbHas JIMHUSA BKIIOYAeT B Ce0s Takxke
¢bopMUpOBaHHE YMEHUN BBINOJHATH pacuéTel 1O ¢opMyaaMm, MpeoOpa3oBaHUs  LEIbIX,
palOHAIBHBIX, WPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TaKXKE BBIPAKCHUU,
colep KalluX cTerneHn u Jjorapudmsel. braromaps wu3yueHuro anreOpanyeckoro marepuana
MIPOUCXOUT JalbHEHIlIee pa3BUTHE AJTOPUTMHUYECKOTO M aOCTPAKTHOIO MBIIUICHUS Y4YallUuXcs,
(GopMUpPYIOTCSI HaBBIKM JIEAYKTUBHBIX PACCYXJEHUH, pabOThl C CUMBOJIBHBIMU (hopmamu,
MIPEJICTABICHUS] 3aKOHOMEPHOCTEH M 3aBUCUMOCTEM B BHJIE€ PAaBEHCTB M HEpPABEHCTB. AnreOpa
npemaraeT 3QpQGeKTUBHbIE MHCTPYMEHTHI JJIS PEIICHHs] MPAKTUYECKUX M €CTECTBEHHO-HAYUYHBIX
3a/1a4, HAIATHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxarenbHo-MeToauueckass JUHUS «DYHKIUU M TrpapuKh» TECHO IepervieTaeTcs ¢
OPYTUMH JINHUSIMU KypcCa, MOCKOJIBKY B KAKOM-TO CMBICIE 3aJaET MOCJIEI0BATEIbHOCTD U3yUYECHUS
Matepuana. V3yueHue CTENEeHHOM, MOKA3aTeIbHOM, JOrapu(MUYECKOH M TPUTOHOMETPUUYECKUX
GbyHKIUH, UX CBOMCTB M TpaduKOB, UCHOJIb30BaHUE (YHKUMH IS peuieHus 3ajad U3 Apyrux
y4eOHBIX MPEAMETOB U pealbHON KU3HU TECHO CBS3aHO KaK C MAaTeMAaTUYECKUM aHAJIU30M, TaK U C
pelIeHreM ypaBHEHUN U HepaBeHCTB. IIpu sToM Oonblioe BHUMaHue yaensiercs (HopMUPOBaAHHUIO
YMEHUs BBIpaxarb (GopMylTamMH 3aBUCHMOCTH MEXAY pa3IU4YHbIMU BEITUYMHAMH, MCCIIEO0BATH
MoJTy4yeHHble (PyHKIMHU, CTPOUTH UX Ipaduku. MaTepuan 3Toi cofepKaTelIbHON JTMHUU HalleJIeH Ha
pa3BUTHE YMEHUN U HABBIKOB, MO3BOJIAIOLIMX BBIPAXKAaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMHU B
paznmuuHON (opMe: aHAIUTHUECKOU, Tpaduueckol u cioBecHoW. Ero msydeHuwe cmocoOCTByeT
Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0O M KOHKPETU3AllMH,
UCIIOJIb30BAaHUIO AHAJIOTHA.

ConepxarenpHas nuHMS «Havanma MmaTeMaTMdyeckoro aHanaus3a» IO3BOJSAET CYIIECTBEHHO
paclIMpUTh KPyr KaKk MaTeMaTU4eCKHX, TaK W MPHUKIAJHBIX 3a]ad, JOCTYIHBIX OOy4yaroUIUMcs, Y
KOTOPBIX TOSBJISETCSI BO3MOXKHOCTb HCCIIE0BaThb M CTPOUTH Ipaduku (yHKUUHN, ONpeneisiTh UX
HauOOJbIINE M HAaWMEHbBIINE 3HAUEHMs], BBIUUCIATH IUIOMAAu (GUIyp U OOBEMBI Tesl, HAXOIUTb
CKOPOCTM UM YCKOpPEHMs IpoueccoB. JlaHHas coxpep:kareiabHas JIMHHAA OTKPBIBAE€T HOBBIE
BO3MOKHOCTH IIOCTPOECHHSI MAaT€MaTU4EeCKUX MOJEJIEH PpEaNbHBIX CHUTyallMil, HaXOXACHHUS
HaWIy4llIEro pEeIeHUus B NPHUKIATHBIX, B TOM YHUCIE COLMAJIBHO-D)KOHOMUYECKUX, 3aJadax.
3HaKOMCTBO C OCHOBAaMH MaTEMaTHYEeCKOTO aHajlnu3a CHOCOOCTBYET pAa3BUTHIO a0OCTPaKTHOTO,
(opMabHO-JIOTMYECKOTO M KPEaTHMBHOIO MBIIIICHHs, (OPMUPOBAHUIO YMEHHH pacro3HaBaTh
OpPOSIBJIEHUS] 3aKOHOB MaTeMaTWKM B Hayke, TEXHMKe W HUcKyccTBe. OOywaromuecs y3HAKOT O
BBIIAIOIINXCS PE3ybTarax, OJYyUYEHHBIX B XOJ€ Pa3BUTUA MAaTEMATUKH KAK HAYKH, U UX aBTOpax.

ConepxarenbHo-MeToaMYECKas JHHUS «MHOXECTBA M JIOTHKa» B OCHOBHOM IIOCBSILEHA
3JIEMEHTaM TEOPUM MHOXKECTB. T€0peTHKO-MHOXKECTBEHHBIE IPEACTABICHUS INPOHU3BIBAIOT BECH
KypcC IIKOJbHOW MaTeMaTHKHU U MpeniaraoT Hanbonee yHUBEPCAIbHBIN SI3bIK, 00bEIUHSIONINN BCe
pasfesibl MATEMaTUKN U €€ MPUIIOKEHUH, OHM CBA3BIBAIOT PA3HBIE MATEMAaTUYECKUE JAUCLHUIIINHBI B
ennHoe 1enoe. IloaTomMy BakHO [aThb BO3MOXKHOCTH INKOJIBHUKY IIOHHMaTb TEOPETHKO-
MHOKECTBEHHBIN $3bIK COBPEMEHHOM MAaTeMaTHUKW M HCIIOJIB30BAaTh €ro Ul BBIPAXKEHUS CBOUX
MBICJICH.

B kypce «Anrebpa M Hadajga MaTeMaTHM4YeCKOTO AaHaIW3a» MPUCYTCTBYIOT TakKkKe OCHOBBI
MaTeMaTHYeCKOro MOJEIHPOBAHUS, KOTOpbIe NPU3BaHbI C(HOPMUPOBATH HABBIKK IOCTPOCHHUS
MOJIEJICH peaNbHBIX CUTYyallUui, MCCIIEIOBAHHUS JTHUX MOJIEJeH ¢ TOMOIIbIO ammapara anreOpbl u
MaTEMaTHYECKOro aHaIM3a U MHTEPIPETALMH MOJyYEHHBIX Pe3yabTaroB. Takue 3a/laHusl BIUIETEHBI
B Kbl U3 Pa3[eioB IIPOrpaMMBbl, IIOCKOJIBKY BECh Marepuall Kypca LIUPOKO UCIONIb3YeTCs Ul
pelIeHns MpUKIaaHbIX 3ana4. [Ipy pemennn peanbHbIX NPAaKTUYECKHUX 3a4a4 ydaluecs pa3BUBAIOT
HAOIIOMATEeTbHOCTh, YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIb30BaTh
aHaJIOTuI0, 0000IIaTh U KOHKPETH3UPOBATh IpolieMy. JlesTenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB
pELIeHNs] PUKIAJHBIX 3a/ad OpPTaHMU3YyEeTCs B IPOLEcCEe M3YUEHHUS BCEX TeM Kypca «Anredpa u
Hayaja MaTeMaTU4eCKOro aHAJIU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE



B yueOHOM miaHe Ha M3yuyeHue Kypca aiareOpbl M Hayald MaTeMaTHUYecKoro aHajin3a Ha 0a30BOM
YpOBHE OTBOAUTCS 2 yaca B HeAento B 10 kinacce u 3 yaca B Hezelmo B 11 kiacce, BCero 3a JiBa roga
oOyuenust — 170 yacos.



COAEP KAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciia 1 BBIYUCICHUS

Panmonanbusie umucia. OOBIKHOBEHHBIE M JIECATUYHBIE JIpOOM, TMPOICHTHI,
OECKOHEUHbIE MEPUOANYECKUE OPOOH. ApU(pMETHYECKUEe ONEpaly C paliOHaIbHBIMU
qycllaMH, NpeoOpa3oBaHMs YUCIOBBIX BbIpakeHUH. [Ipumenenune apobeit U MpoOLEHTOB
JUIS pELLICHUs] IPUKJIAJAHBIX 3a]1a4 U3 PA3IMYHbIX OTPACIICH 3HAHUW U PEaJIbHOM KU3HH.

JleiicTBuTEeNbHBIE  YHWCJA.  PalnMoHanbHBIE W HPPAUMOHAIBHBIE  YHCIIA.
Apudmernueckue omnepauud ¢ JCHCTBUTENbHBIMU  yHMciaMu. [IpubmmxkEénHble
BBIYMCIICHUS, ITPAaBUJIA OKPYIVIEHUS, IPUKHUIKA U OLICHKA PE3YJIbTaTa BEIYMCICHHM.

Crenenp ¢ nenbiM nokaszareneM. CrangaptHas (opma 3anucu JeHCTBUTEIBHOTO
yucna. Mcnons3oBanue mnopxoxasdmeid ¢GopMbl 3aluCU JAEUCTBUTENBHBIX YHUCEN JUIS
penieHus MPaKTUYECKUX 3a71a4d U MPEACTaBICHUS TaHHBIX.

ApudmeTnyeckuil KOpeHb HaTypaJibHOM cTeneHu. [leficTBus ¢ apupmeTnuecKuMu
KOPHSIMH HaTypajbHOMN CTEIEHHU.

CuHyC, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTAaHI€HC YKMCIIOBOIO apryMEHTA.

YpaBHeHNs M HEPaBEHCTBA

ToxzaecTBa 1 TOXIECTBEHHbIE MPe0Opa30BaHUS.

[IpeoGpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUI. OcHOBHBIE
TPUTOHOMETpUUECKUE (HOPMYIIBI.

VYpaBHEHME, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meton
MHTEPBAJIOB.

Pemenue nenbix u ApoOHO-pallMOHANBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPaBHEHU U HEPABEHCTB.

Pemenne TpuroHoMeTpuuecKux ypaBHEHUM.

[IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHHUIO MAaTEMaTH4YeCKHX 3alad U
3a]lad U3 pa3’IMuHbIX 00JacTeil HAyKU U pealbHOM JKU3HH.

DOyHKUMH U TPAaPUKH

OyHKus, cnocoowl 3amanus QyHkiuu. ['paduk dynkuuu. B3zaumuo obOpaTHbIe
GyHKINH.

OO6nacTh ompenelieHds W MHOXECTBO 3HaueHHi ¢yHkuuu. Hymu ¢dyHkum.
[TpomexyTKH 3HaKOMIOCTOSTHCTBA. YETHBIC U HEUETHBIC (PYHKITUH.

Crenennasi (pyHKIHS C HaATypajJbHBIM W LEJbIM IOKazareneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-0if CTENEHHU.

Tpuronomerpudeckasi OKpyKHOCTb, ONpeAeNIEHUE TPUTOHOMETPUIECKUX QYHKITUI
YHUCJIOBOTO apryMEHTa.

Hauyana maTreMaTH4eCKOro aHaJIU3a

[TocnemoBaTenbHOCTH, CHOCOOBI 3aJaHUsl TOCHENOBaTeIbHOCTEH. MOHOTOHHBIE
MOCJIEI0BATEIbHOCTH.

Apudmerndeckass M TreoMeTpUYecKass Mporpeccuu. beckoHeuHo yObIBaromias
reomeTpuueckas mnporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH T€OMETPHUUYECKOM
nporpeccun. @Dopmyna CIOXKHBIX MPOLEHTOB. lMcmonb30BaHWE NPOrpeccuu  ist
pELIEHMs] peabHBIX 3aJau NPUKIAJHOIO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHoXecTBO, omepauuu HaJa MHOXecTBaMu. [[uarpammel Diinepa—BenHa.
IIpuMeHeHrEe TEOPETUKO-MHOKECTBEHHOIO —ammapara i OINMCAaHUs  PealIbHbIX
MIPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]a4 U3 IPYTUX YUEOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CIEICTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yucaa 1 BIYMCJICHUS
Harypanbnblie u nensie uncna. [Ipu3Haku JeIMMOCTH 1ENbIX YHCEN.
Crenenb ¢ pallMOHANIbHBIM MOKa3aTesneM. CBOWCTBA CTENICHHU.



Jlorapugm uucna. /lecaruunble U HaTypaJIbHbIE JIOTapU(MBI.

YpaBHeHUs1 M HEPaBeHCTBA

[IpeoOpa3oBaHue BbIpa)KE€HUM, COAEPKAIIMX JOrapu(pMBbl.

[IpeoOpazoBanue BbIpaXEHUU, COACPKALIUX CTENEHU C  palMOHAIbHBIM
ITOKa3aTeJIEM.

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[lokazaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA.

Cucrembl JTUMHEWHBIX YypaBHEHUU. PemieHne NpUKIAgHBIX 33734 C T[OMOIIBIO
CHUCTEMBI JIMHEHHBIX YPaBHECHHM.

CucreMbl 1 COBOKYITHOCTH PAllMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHenne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEHICHUIO MareMaTHYeCKHX
3aJla4y ¥ 3a]a4y U3 pa3IMuHbIX 00JacTeil HAyKu U peabHOM KU3HH.

DyHKIUHN U TPaQUKH

Oyukius. Ilepuonnyeckue Qynkuuu. [IpoMexyTKu MOHOTOHHOCTH (DYHKIUU.
MakcuMymbl 1 MUHUMYMBI (pyHkunu. Haubonbiee u HauMeHblliee 3HaueHue QyHKIUU
Ha IPOMEXKYTKE.

Tpuronomerpuueckue GyHKIUU, UX CBONCTBA U IPAPUKH.

[TokazarenbHas u jorapupmuyeckas GyHKIUU, UX CBOWCTBA U TpadUKH.

Ucnonb3oBanue rpadukoB (QYHKIHMM Ui pellieHds YpaBHEHMH W JUHEHHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB (QyHKIMA JUIsT  UCCIENOBAHMSI  MPOLECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HMKAIOT MpPU PEIICHUH 3a4a4 M3 APYyTrux Y4eOHbBIX
MIPEIMETOB U peabHOM KU3HU.

Hauyasna mareMaTH4eCKOro aHaJIn3a

HenpepbiBHble pyHKIIMHU. MeTOA HHTEPBAJIOB U1 PEIICHHS] HEPABEHCTB.

[TpouzBoanas ¢pyHkumu. ['eomeTpudeckuii U GU3MUIESCKUNA CMBICT TPOU3BOIHOM.

[TpousBonHble 31€MEHTApHbIX (GYHKUMNA. POpMyNbl HaXOXKAECHUS IMPOU3BOAHOM
CYMMBI, IPOU3BEICHUS U YACTHOTO (DYHKLIUH.

[IpuMeHeHne NPOM3BOJHONW K HCCIIENOBAaHUIO (PYHKUMH Ha MOHOTOHHOCTb MU
sKcTpeMyMbl. HaxoxneHue HauOonbplIero M HauMMEHbUIETOo 3HayeHWsl (YHKIMM Ha
OTpE3Ke.

[IpumeHeHne TPOM3BOAHOW U HAXOXKICHUS HAWIYUYIIEro pEIICHHs B
NPUKIIAJHBIX 3aja4ax, AJIs ONpeesIeHUs] CKOPOCTHU Ipoliecca, 3aJaHHOro (OopMyJION UK
rpauKoM.

[TepBooOpa3nas. Tabmauia mepBooOpa3HbIX.

WuTerpan, ero reomerpudeckuil u gusnueckuil cMmbici. Brruncnenue uHTerpanga
o ¢popmyne Herotona—JleitOHu1IA.



IHIJIAHUPYEMBIE PE3VYJIBTATDBI

OcBoenune ydeOHOro mpeaMmera «MaremaTukay JJOJDKHO OOecreynBaTh JAOCTHKCHHE Ha
YpPOBHE CpelHero o0mero oO0pa3oBaHUs CIEAYIONIUX JIMYHOCTHBIX, METAlpeIMETHBIX U
MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIBTATOB:

JIMUHOCTHBIE PE3YJIBTATBI

JIugHOCTHBIE pE3yabTaThl OCBOCHHUS MPOrpaMMbl Y4eOHOro mpeaMera «Maremaruka
XapaKTepU3yOTCS:

I'paxxraHCcKO€ BOCIIMTaHHUE:

c(hOpMUPOBAHHOCTHIO  TPaXKIAHCKOW  MO3UIIMU  OOydyaromierocss Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUHCKOTO OOIIECTBa, MPEACTABICHUEM O MaTeMaTUYeCKHUX OCHOBaxX
(GYyHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUW, TMPOUEAYp TPaKIaHCKOTO OO0IIecTBa
(BBIOOPBI, OMPOCHI M TIp.), YMEHHEM B3aUMOJCIHCTBOBATh C COLMAIbHBIMH HWHCTUTYTaMH B
COOTBETCTBUU C UX QYHKIUIMH U HA3HAYCHUEM.

[TarproTnueckoe BOCIUTAHUE:

c(hopMUPOBAHHOCTHIO POCCUICKOM TPaXKTAHCKON MJICHTHUYHOCTH, YBXXCHHS K MPOILIOMY U
HACTOAILIEMY POCCHICKON MaTEMAaTHKH, IEHHOCTHBIM OTHOILIEHUEM K JIOCTHXKEHUSIM POCCHUCKUX
MAaT€MaTUKOB M POCCHUUCKOW MaTe€MaTUYECKOW IIKOJIbI, K HMCIOJb30BAHUIO ATUX JOCTHKCHUU B
JPYTUX HayKax, TEXHOJOTHUAX, C(hepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HAHHWEM  JYXOBHBIX IIEHHOCTEH  POCCHUHCKOTO  Hapona; CchOPMHPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHMS, 3TUYECKOIO MOBEJCHMS, CBA3AHHOIO C MPAKTHYECKUM MNPUMEHEHUEM
JOCTWKEHUM HAyKU U ACATEIbHOCTHIO YUYEHOIr0; OCO3HAaHMEM JIMYHOTO BKJIQJa B IOCTPOCHUE
YCTOMYMUBOTO OYmyIIEro.

DCTeTU4ECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLLIEHHUEM K MHPY, BKIIFOUasl 3CTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
0OBEKTOB, 3a/la4, PEIICHUN, PacCyXJCHUW; BOCHPUUMYUBOCTHIO K MAT€MAaTHYECKUM acHeKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHUS IPUMEHATh MaTeMaTHUECKUe 3HaHUS B MHTEPECAxX 30pPOBOTO
u Oe3omacHOro oOpasza >XKU3HHM, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO (30pOBOE
nUTaHue, cOAIaHCUPOBAHHBIN PEXHUM 3aHATHI W OTIbIXa, peryisipHas (usndeckasi akTUBHOCTH);
(bU3MUECKOTO COBEPIICHCTBOBAHMSI, TP 3aHATUSAX CIIOPTHUBHO-03/IOPOBUTEIBHOMN ACSITEIbHOCTHIO.

TpynoBoe BoCIUTaHUE:

TOTOBHOCTBIO K TpPYAY, OCO3HAaHHWEM LIEHHOCTH TPYHOJIIOOUS; MHTEPECOM K Pa3IUYHBIM
cthepam mpodeccuoHANbHON NEATENBHOCTH, CBS3aHHBIM C MareMaTHUKOW U e€ MPUIIOKCHHSIMHU,
YMEHHEM COBEpILaTh OCO3HAHHBIA BHIOOp Oymymiel mpodeccuu U peanin30BbIBATH COOCTBEHHBIC
KU3HEHHBIC ITUIAHBI; TOTOBHOCTHIO M CHOCOOHOCTBIO K MaTeMaTH4YecKoMy OOpa3oBaHUIO W
caM00Opa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKUX 3a]]a4 MaTeMaTUUECKOM HaIllpaBJIE€HHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBIO SKOJIOTUYECKOW KYJABTYphl, TOHHMAaHHUEM BIMSHHUS COIMAIBHO-
SKOHOMUYECKUX IPOLIECCOB HA COCTOSHUE NPUPOAHOW M COLMAIBHOM Cpellbl, OCO3HAHUEM
I00aTBHOTO XapaKTepa IKOJIOTHYECKUX MPoOiieM; OpUeHTAINEH Ha MPUMEHEHNE MaTeMaTHIeCKUX
3HAHWUN JJIs1 PEIIeHUs 3a/1a4 B O0JIACTH OKPYXKAIOIIEH cpebl, TUIAaHUPOBAHUS MMOCTYIKOB M OIICHKU
HUX BO3MOKHBIX MOCJIEICTBUAM ISl OKPY’KAIOIIEH CPEIbI.

[lenHOCTH HAYYHOTO MTO3HAHUS:

c(hOpMUPOBAHHOCTBIO  MHUPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAyKU U OOIIECTBEHHOM MPAKTUKH, MOHUMAaHUEM MaTeMaTHUeCKOW HAayKu Kak cgepbl
YEJIOBEYECKON JIESITEIbHOCTH, 3TAaloOB €€ pa3BUTHA M 3HAUMMOCTH ISl PAa3BUTHS LHUBUJINA3ALMUU;
OBJIQJICHUEM SI3BIKOM MATEMAaTHKU W MAaT€MarM4eCKOM KyJIbTYpPOU KakK CPEACTBOM IO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILIECTBIIATh IPOEKTHYIO U UCCIEI0BATEIbCKYIO IEATENBHOCTh HUHANBUAYAIBHO U
B IpyIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI



MetanpeMeTHbIe pe3ysbTaThl OCBOSHHUS MPOrpaMMbl y4eOHOTo mpeamMera «MaTemaTrukay
XapaKkTEepPU3yIOTCS  OBJIAJICHUEM  YHUBEPCAIBHBIMA  HO3ZHABAMENbHLIMU  OeliCmeusimi,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU  Pe2YNIsImMUEHbIMU
0elcmeusimu.

1) Vhueepcanvuvie noznasamenvhwvie Oelicmsusi, obecneuusaiom opmuposanue 6a306bix
KOCHUMUBHBIX NPOYEcco8 o00yuarouuxcsi (0ceoeHue memooo8 NO3HAHUSL OKPYHCAIOUie20 Mupa;
npUMeHeHue 102U4eCKUX, UCC1e008amenbCKux onepayuti, ymenui pabomams ¢ ungopmayueti).

Bba3oBrlenornueckueeicTBUA:

o BBISIBIISITh M XapaKTePU30BaTh CYIICCTBCHHBIC TPU3HAKH MAaTEMaTHYCCKUX OOBEKTOB,
MOHATHH, OTHOIICHWM  MEXAYy TOHATHSIMH, (DOPMYJIMpPOBATH  OMPEACIICHUS  TOHSTHIA,
YCTaHABJIMBATh CYIICCTBCHHBIH TPU3HAK KIaCCH(PUKAIIMN, OCHOBAaHHUS I 00OOMmIeHUS U
CpaBHECHHUS, KPUTEPUHU TIPOBOIMMOTO aHATTN3A;

o BOCIIpUHUMATh, (OpMyIHpoBaTh U NPEeOOpPa3OBBIBATh CYXKJEHUS: YTBEPIUTENIbHBIE U
OTpHULATENIbHbIE, €IUHUYHbIE, YACTHBIE U 00II1E; YCIOBHBIE;
o BBISIBJISITh MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTUBOpeuMsi B (pakrax,

JaHHBIX, HAONIONEHUSX U YTBEPXKIEHUSX; Mpe/yiaraTb  KPUTEPUU IS BbBISBICHUS
3aKOHOMEPHOCTEHN U IPOTUBOPEUUI;

o JIeNaTh BBIBOABI C HCIOJB30BAHUEM 3AaKOHOB JIOTMKH, JIEAYKTHMBHBIX W WHIYKTHUBHBIX
YMO3aKJIFOUEHU, YMO3aKIIFOUEHU 110 aHAJIOTHH;
o MIPOBOIUTH CAMOCTOSITENIHLHO JI0Ka3aTEeIbCTBA MATEMATUYECKUX YTBEPKIACHUM (MPSMBIE U OT

MPOTUBHOT0), BBICTPAWBATh APTyMCHTAIMIO, TPUBOIUTH TPHUMEPbl W  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXJICHUS U BBIBOJIBI,
o BBIOMpATh CIIOCO0 pelIcHHs y4eOHOM 3a/1aun (CpaBHHBATh HECKOJIBLKO BAPUAHTOB PCIICHUS,
BBIOMpATh HaMOOJIee MOIXOIAIIUHN C YIETOM CaMOCTOSTEIIBHO BBIICIICHHBIX KPUTCPUEB).
bazoBrienccie1oBaTebCKUEICHCTBHUS
. UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUNH WHCTPYMEHT TO3HAHUS; (POPMYIUPOBAThH
BOTIPOCHI, (PUKCHPYIOLINE MPOTUBOpPEUUE, MpOoOJIeMy, YCTaHABIMBaTh HCKOMOE U JIaHHOE,
(bopMHpOBATh THIIOTE3Y, APTYMEHTHPOBAThH CBOIO MTO3HIIMIO, MHEHHE,
. NPOBOJWTH  CAMOCTOSITENILHO  CIUIAHMPOBAHHBIM ~ JKCIEPUMEHT, HCCIEIOBAaHHE IO
YCTAaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOro OOBEKTa, SIBJICHHS, IPOIECCa, BBISBICHUIO
3aBHCHMOCTEH MEXIy 00BEKTaMU, SIBICHUSIMH, IIPOLIECCAMHU;
. CaMOCTOATEIbHO (POpMyTHpOBaTh O0OOIICHHUS W BBIBOIABI IO PE3yJibTaTaM IMPOBEAEHHOTO
HaONIOJICHNSI, MCCIICIOBAHUs, OIICHUBATh JOCTOBEPHOCTH TOJYYCHHBIX PE3YJIBTAaTOB, BHIBOIOB U
0000I1IeHNI;
. IPOTHO3UPOBATh BO3MOXXHOE Pa3BUTHE IMPOIECCa, a TAKKE BBIIBUTATH TPEANOIOKCHHUS O
€ro pa3BUTUU B HOBBIX YCIIOBHUSX.
Pabota c undopmarueii:

L4 BBIABIIATH I[e(i)I/II_II/ITBI I/IH(bOpMaI_II/II/I, JaHHBbIX, H606X0,Z[I/IMBIX IJIs1 OTB€TAa Ha BOIIPOC U JIA
PCUICHUA 3a1a4HU,
L4 BBI6I/IpaTB I/IH(l)OpMaI_[I/IIO nus3 HNCTOYHHUKOB Pa3JINIHBIX THUIIOB, AHaAJIN3UPOBATh,

CUCTEMATU3UpPOBAaTh W  UHTEPIPETHPOBATh HHPOPMAIMIO PA3IMYHBIX BHIOB U  (opm
MIpE/ICTABICHUS;

. CTPYKTYpHUPOBaTh HH(OPMAITHIO, IPEACTABIATh € B pa3IUUHBIX (popMax, WILTIOCTPUPOBATH
rpauIecKy;

o OLICHMBATh HAAEKHOCTh HMHPOpPMAIMM IO  CAMOCTOSTENBHO  CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvuvie Kommynukamuenwvle Oelicmeusi, 0becnevusarom chopmMupo8aHHoCHb
COYUANIbHBIX HABLIKOB 0OVUAIOUUXCSL.

OO1ieHue:
. BOCIIPUHUMATh U (DOPMYJIHPOBATh CYXJICHHS B COOTBETCTBHUHM C YCIOBHSAMH M LEIAMHU
OOIIIEHUS; SCHO, TOYHO, IPAMOTHO BBIPAXKATh CBOKO TOYKY 3PCHHS B YCTHBIX U IMHUCHbMEHHBIX
TEKCTaX, JaBaTh MOSCHCHHS 1O X0y PEIICHUS 3a/1a4i, KOMMEHTUPOBATh TIOYYCHHBINH PE3YIIbTaT;
. B XOI¢ OOCYXICHHS 3alaBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMOW TEMbI, MPOOICMBI,
pelaeMoi 3ama4yd, BBICKA3bIBaTh WJCH, HAIICJICHHBIC HA IMOMCK PEIICHUS; COMOCTAaBJISATh CBOU
CY)KIICHHUSI C CYXICHUSMHU JPYTHX YYaCTHUKOB JHajiora, OOHApy)KMBaTh pa3iMude M CXOACTBO
TIO3UIIMIA; B KOPPEKTHOH hpopme (hopMyITHpOBaTh pa3HOTIIACHS, CBOU BO3PAKCHUS;



o MPE/CTABIATh PE3YJbTaThl PEIICHUs] 3aJaud, SKCIEPUMEHTa, HUCCIEIOBaHUS, IPOEKTa;
CaMOCTOSITEILHO BBIOMpaATh (hopMaT BRICTYIUICHHUS C YUETOM 3a7ad MPE3CHTAIMu U OCOOEHHOCTEH

ayIUTOPHH.
CoTpyaHUYECTBO:
o MOHUMAaTh U HCIIOJIb30BaTh MPEUMYIECTBA KOMAHAHON M MHAMBUAYAJIbHOW padOTHl IpH

pelIeHnH y4yeOHbIX 3a/lad; IMPUHHMATh [eJlb COBMECTHOM JIEATENbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM paboOThI, paclpeneisTh BHUAbI pabOT, JOroBapuBaTHCS, OOCYXKIATh
MIPOIIECC U PE3yNbTaT padoThl; 0000IIaTh MHEHUS HECKOJIBKHUX JIFOJICH;

o y4acTBOBaTh B TPyNMHOBBIX ¢dopMax paboTel (00CYXaeHHs, OOMEH MHEHUU, «MO3TOBbIE
HITYPMBD» W UHBIC); BBIOIHATH CBOIO YaCTh Pa0OTHl U KOOPIAUHUPOBATH CBOM ACUCTBUS C APYTUMHU
YJIeHaMHd KOMAaHJIbl; OLIEHMBaTh KAayeCTBO CBOEr0 BKJIaJa B OOUIMI MPOIYKT MO KPUTEPHSIM,
c(hopMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

3) Vuueepcanvhvie pezynsamuenble Oeticmeus, 0becneuusarom GopmMuposanue CMulCLO8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCTU.

Camoopranu3zanusi:

COCTaBJISITh IUJIaH, AJITOPUTM pEIICHUs 3a/a4yM, BBIOMpPATh CIOCOO pelIeHUus € Y4ETOM
UMEIOLUXCA PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUpPOBAaTb U KOPPEKTUPOBAThH
BapUaHTHI PellIeHni ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTpOIIb:

o BJIa/IETh HaBbIKAMH MO3HABATEIbHON pedIeKCHH KaKk OCO3HAHMS COBEPIIAEMbIX JIEHCTBUN U
MBICIIUTEIBHBIX MPOLECCOB, UX PE3YJbTATOB; BIAJETh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS
mpolecca U pesyabrara peleHus MaTeMaTnyeckon 3a/1auu;

o MPEABUACTh TPYAHOCTH, KOTOPBbIE MOTYT BO3HHUKHYTh MpW pEIICHWU 3a7add, BHOCHTH
KOPPEKTHBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HaWJEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

o OLICHMBATh COOTBETCTBUE PE3YJbTaTa LeJIM U YCIOBUIM, OOBSCHATh MPUUMHBI JOCTHKEHUS
WIM HEIOCTH)KEHUS pe3yJIbTaTOB  JEATEIbHOCTH, HAaXOAUTh OMIMOKY, JaBaTh  OIECHKY
IpUOOPETEHHOMY OTIBITY.

INPEJMETHBIE PE3VYJIBTATbI

OcBoeHue yqe6H0r0 KypcCa «Anre6pa N Ha4dalla MAaTCMAaTUYCCKOI'0 dHaJIn3d» Ha YPOBHC
CPCaAHCTO o6mero O6p330BaHI/I$[ JOJIDKHO o0ecrneynBaTh JOCTHIKCHHUC CIICAYIOIMHUX IMPCAMCTHBIX
06pa30BaTeJ'H>HBIX PE3YJIbTATOB:

10 KJTACC

Yucaa v BBIYMCICHUS

OnepupoBarh TOHSTHIMH: pAIMOHAJIBLHOE U JCHCTBUTENBHOE YHUCIIO, OOBIKHOBEHHAs W
JeCSITUYIHAS IPOOb, TPOLIEHTHI.

BrInonHsATh apupMeTHIECKUE ONepaIuu C palliOHAIBHBIMU U JICHCTBUTEILHBIMU YHUCIaAMHU.

BoimonusaTe npuOMUKEHHBIE BBIYUCICHUS, WCHONB3YS TNpaBWiIa OKPYIVICHHUS, JeliaTh
MPUKUJIKY U OLIEHKY PE3yJIbTaTa BHIYMCICHUI.

OnepupoBarh MOHATUSIMH: CTENEHb C IIEJIbIM TOKa3aTeleM; CTaHAapTHas ¢opma 3arucu
JCHUCTBUTENBHOTO 4YHCIIa, KOPEHb HATypaJbHOM CTEMEeHM; MCIOJIb30BaTh MOAXOIANIYI0 (GopMy
3aIMCU NEUCTBUTEIIBHBIX YHCEII U PELICHUS IPAKTUYECKUX 3a/1ad U IPEIACTABICHUS TaHHbIX.

OnepupoBaTh MOHATHAMHU: CHHYC, KOCUHYC M TAHI€HC NPOMU3BOJIBHOIO YIJIA; HCIOJb30BATh
3aIUCh MPOU3BOJIBHOIO YIVIa Yyepe3 00paTHbIe TPUTOHOMETPHUECKHUE (DYHKIIUH.

YpaBHeHHsI U1 HEPABEHCTBA

OnepupoBarh MOHATHAMH: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; LEJIOE, PALMOHAIBHOE,
HUPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPAaBHEHMUE,

Beimonssare IpeoOpa3oBaHUsl ~ TPUTOHOMETPUYECKUX  BBIPAKEHUUN U pelarb
TPUTOHOMETPUYECKUE YPABHEHUS.

BrinonusaTe npeoOpa3oBaHusi LENbIX, PAMOHAIBHBIX U HPPALMOHAIBHBIX BBIPAXKEHUN U
pelaTb OCHOBHBIE TUIIBI LIEJIBIX, PALlMOHAIbHBIX U UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh ypaBHEHMS M HEPABEHCTBA Ul pELICHUsS MATEMaTMYeCKUX 3a4ad M 3a1ad u3
pa3nuyHBIX 00JacTel HAyKH M PeaIbHOM JKU3HHU.



MogenupoBarh peanbHble CUTYalluU Ha SI3bIKE aJIre€Opbl, COCTABIAThH BBIPAKEHUS, YPAaBHEHUS,
HEpPaBEHCTBAa IO YCJOBHMIO 3aJayd, HCCIENOBAaTh IMOCTPOEHHBIE MOJENIHM C HCIOJIb30BaHUEM
anmapara ajiareopsl.

DOyHKUUM U rpapuku

OnepupoBarh MOHATUAMH: (PYHKIUS, CIOCOOBI 3aaHus (QyHKIHMH, 00JacCTh OMpEAeNCHUs U
MHO’KECTBO 3Ha4eHUW (pyHKUMHU, TpadUK PYHKIHUH, B3aUMHO 00paTHbIE (QyHKIUU.

OnepupoBarTh NOHATUSAMHU: YETHOCTh U HEYETHOCTh (PYHKUMHU, HYyIU (YHKIUH, IPOMEKYTKU
3HAKOIIOCTOSHCTBA.

Ncnonb3oBathk rpaduku GyHKIMM 1S pelIeHus] ypaBHEHU .

Crpoutrb W uurarh rpaQukd JHUHEHMHONW (QYHKIMH, KBaJIpaTUYHOU (YHKIMHU, CTEIIEHHON
(YHKIUU C LEJIBIM IT0Ka3aTesIeM.

Ucnons3oBare rpaduku QyHKIUNA JUIsI UCCIIEIOBAHUS MPOIECCOB M 3aBHUCHUMOCTEH MpHU
pelIeHnH 3a7ad U3 JPYruX y4eOHBbIX MPEAMETOB M peajbHOM >KHU3HH; BbIpakaTh (opMyiamMu
3aBUCUMOCTH MEKY BETMUMHAMM.

Hauana mareMaTnuyeckoro aHaausa

OnepupoBaTb MNOHATHSIMH: IOCJIENOBATEIBHOCTb, apu(MeTHuecKass U TeoMeTpHuYecKast
MIPOrPECCHH.

OnepupoBarh MOHATUSMU: OECKOHEYHO YyOBIBaroIlash reoMeTpUYecKas MpOrpeccusi, cymma
0ECKOHEUHO YOBIBAIOIIECH T€OMETPUUECKON MPOTPECCHHU.

3anaBath MOCIEI0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOICTBA MOCIENOBATEILHOCTEH M MPOTPECCUil Al pEeleHUs pealibHbIX
3a]1a4 MPUKIIAJHOTO XapakTepa.

MHoskecTBa ¥ JIOTHMKA

OnepupoBarh MOHATUSMU: MHOKECTBO, ONEpaIlMH HaJl MHOKECTBaMHU.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar JUisl ONKMCaHUs peajbHbIX MPOLECCOB U
SBJICHUH, IIPU PELICHUY 3a]a4 U3 JPYTHX Y4eOHBIX IPEAMETOB.

OnepupoBarh NOHATUSAMU: ONPEIEICHHUE, TEOPEMA, CIECACTBUE, T0OKA3aTEIbCTBO.

11 KJIACC

Yucia v BBIYUCTICHUSA

OnepupoBarh MOHATUSAMU: HATYpajbHOE, 1I€JI0€ YUCIIO; UCIIONIb30BaTh MPU3HAKHU JIETUMOCTH
LEBIX YUCEN, PAa3JIOKEHHUE YHUCIIa HAa MPOCThIE MHOXUTEIH JJI pEeUIeHUs 3a4a4.

OnepupoBaTh NOHATHEM: CTENEHb C PALIMOHAIILHBIM ITOKA3aTEIIEM.

OnepupoBarh MOHATUSAMU: JIOTAPU(PM UKCIA, TIECATUYHBIC U HATYpaJIbHbIE JIOTapU(PMBI.

YpaBHeHMS U HEPAaBEHCTBA

[IpuMeHsTh CBOICTBA CTEMEHH Ui IPEOOpa30BaHUs BhIPAKEHHI; ONIEPUPOBATH MOHATUSIMU:
IIOKa3aTeJIbHOE YPABHEHUE U HEPABEHCTBO; PEUIaTh OCHOBHBIE TUIIbI TOKA3ATEIbHBIX YPABHEHUN U
HEPaBEHCTB.

BoimonusaTe mpeoOpa3oBaHUsS  BBIpAKEHUH, COAEpXKAIIUX JIOTapu(MBbI;  ONEPUPOBATH
MOHATUSAMU:  JIOTapU(PMUUYECKOEC YypaBHEHHE W HEPABEHCTBO; pEIIaTh OCHOBHBIC THIIBI
Jorapu(pMUIECKUX YPaBHEHUN U HEPABEHCTB.

Haxoauts pemienuss npocTelmux TPUrOHOMETPUUECKIX HEPABEHCTB.

OnepupoBaTh MOHATHSIMU: CHCTEMA JMHEWHBIX YpaBHEHUW U €€ PEIIECHUE; HUCIOIb30BATh
CUCTEMY JIMHEHHBIX YPaBHEHU 751 pEIICHUS IPAKTUYECKHUX 3a1ad.

Haxonutes pemeHust mpoCTEUIIMX CUCTEM M COBOKYIHOCTEW palMOHAJIbHBIX YPAaBHEHUU M
HEPABEHCTB.

MogenupoBarh peaibHbIe CUTYAIlUU Ha S3bIKE AJIreOphl, COCTABIAThH BHIPAKEHUS, YPaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI 110 YCIOBHIO 33JauM, MCCIEAOBaTh IIOCTPOEHHbIE MOACIH C
MCIIOJIb30BaHUEM armapara aareOpsbl.

DOyHKUMH U TPAaPUKH

OnepupoBarh MOHATUSMU: IEPUOANUSCKAst PYHKIIHSI, TPOMEXKYTKA MOHOTOHHOCTH (DYHKITUH,
TOYKH DKCTpeMyMa (YHKIMH, HAauOOJbIllee M HaWUMEHbIee 3HauUeHUs (YHKIIMH Ha TPOMEXYTKE;
WCIIONIb30BaTh UX YIS HCCIENOBaHUs (DYHKITUH, 3aJaHHON TpaduKoMm.

OnepupoBarb MTOHATHUSIMU: rpaduku IOKA3aTeJIbHOM, JorapupMUIeCKON 151
TPUTOHOMETPUYECKUX (YHKIMI; M300pakaTb WX Ha KOOPAWHATHOW TIOCKOCTH M HCIOJIb30BaTh
JUISl PELIEHUS] YPABHEHUN U HEPABEHCTB.



N300paxarh Ha KOOPAMHATHOMN MJIOCKOCTU IpaMKU JIMHEWHBIX YPABHEHUN U UCIIOJIb30BaTh
UX JJI pELICHUs] CUCTEMBI JINHEWHBIX YPABHEHUM.

Ncnonb3oBate rpa@uku GyHKUMN ISl UCCIIEIOBAHMS IPOLECCOB U 3aBUCUMOCTEN U3 JPyTUX
y4€OHBIX AUCIUIUINH.

Havyasa mareMaTH4€CKOro aHAJIN3a

OnepupoBaTh MOHATUSMU: HENPEpPbIBHASA (DYHKIUS; MPOU3BOAHAS (YHKIMH; UCIOIb30BaTh
TeOMETPUUYECKUIN U PU3NYECKUN CMBICI TPOU3BOJHON JUIsl pelIeHUs 3aay.

HaxonuTe mnpou3BOAHBIE 3JIEMEHTAPHBIX (QYHKIUH, BBIYUCIATH MPOU3BOIHBIE CYMMBI,
MIPOU3BEICHNUS, YACTHOTO (DYHKIIUH.

Hcnonb30BaTh MPOU3BOAHYIO JUISl HCCIEAOBAHMS (PYHKIIMM HA MOHOTOHHOCTD U 3KCTPEMYMBHI,
MPUMEHSTH PE3YNbTaThl UCCIEOBAHMS K TOCTPOEHUIO IPpa(HKOB.

Hcnons30BaTh NIpOU3BOIHYIO I HAXOXKIACHUS HAWIY4YIIEro pEelIeHUs B NPUKIAJHBIX, B TOM
YHUCJIE COIMAIBHO-DKOHOMHYECKHUX, 3a/1a4aX.

OnepupoBarTh MOHATUSAMU: MNEPBOOOpa3HAass M HUHTErpaj; MOHUMATh TE€OMETPUYECKUU U
(bu3nuecKuil CMbICT UHTETpaIa.

Haxonute nepBooOpa3Hble 37eMEHTapHbIX (DYHKUMN; BBIUUCIATH WHTErpai mo Qopmyie
Herorona—Jleiiouumna.

Pemary npukiagHble 3a7aud, B TOM YHUCIE COLUATbHO-3KOHOMHUYECKOTO U (PU3NYECKOTO
XapakTepa, CpeACTBAMHA MATEMATHYECKOIO aHAJIN3A.



TEMATHUYECKOE IIVTAHUPOBAHUE

10 KUIIACC
Ne KosnvecTrBouacos

/ HaumeHoBaHMepa3ea0B U JiiekTpoHHbIE (11U PpOBbIE)
n
- TeMIIpOrpaMMabl Bcero KonTpoabHbiepadoThI IpakTH4yeckuepadoThHI oOpa3oBaTe/ibHbIEPECypPChI

MHoO)kecTBa pallMOHAJIbHBIX U
JEHCTBUTEILHBIX YHCEIT.
PanmionansHbIeypaBHEHUS U
HEpaBEHCTBa

Oynkuuu u rpapuku. CreneHb
C LIEJIBIM ITOKA3aTeJIeM

Apudmernueckuii KopeHb N—
O CTEeneHHU.
WppaunoHaibHbleypaBHEHUS U
HEpPaBEHCTBA

DopmynbITpUroHOMETpUn. Tpur
OHOMETpPUYECKHUEYyPaBHEHUS

Ilo CJIICAOBATCIIbHOCTHU U

S 5
MPOrPECCHU

6 [ToBTOpeHue, 0600mICHME, 3 1
CUCTEMaTH3alUI3HAHUN

OBIIEE KOJIMYECTBO YACOB

I10 [TPOI'PAMME 68 4 0




11 KJIIACC

Ne KonuvecTrBouacos

HaumeHoBaHMepa3ea0B U JiiekTpoHHbIE (11U PpOBbIE)
n/ | TeMIPOrpamMmsl Bcero KonTpoabHbiepadoThI IpakTH4yeckuepadoThHI o0pa3oBare/IbHbIEPECYPCHI
n

CrerneHb ¢ parmoHaTbHBIM

nokasareneM. [lokazarenpHas

GbyHKIHS. 12 1

[Toka3zaTenbHBICYypaBHEHNS U

HEpPaBEHCTBA

Jlorapupmuueckas GyHKIHS.

Jlorapudmuueckre ypaBHEHUS 12

Y HEPaBEHCTBA

Tpuronomerpuyeckue

(YHKIIMU U UX TpaduKy. 9 1

TpuronomerprueckueHepaBeH

CTBa

[IpousBogHasi. 24 1

[IpumeneHrnenpon3BoIHOM

WNHuterpan u eronpuMeHeHust 9

CucremblypaBHEHUI 12 1

HarypanbHbie u nienbieuncina 6

[ToBTOpenue, 060061IeHNE, 18 5

CUCTEMaTU3ALMSI3HAHUN




OBIIEE KOJIMYECTBO YACOB
I10 [TIPOTPAMME

102




IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC

Temaypoka

KoauuecTBo4acos

Bcero

KonTpoasHbiep
a00ThI

IIpakTH4eckuep
aboThI

Jarausyyq
eHHU

DJIeKTPOHHBbIENN(PPOBHICO
Opa3oBaTe/bHbIEPeCypPChI

MHO)KGCTBO, Oorcpanru HaaQ MHOKCCTBaAMMU.

Huarpammer Ditnepa—Benna

Parmmonanpusie ynciia. OOBIKHOBEHHBIE U
JECATUYHBIE TPOOH, TPOTICHTHI,
OECKOHEUHBIE TIEPUOINMUECKUE APOOH

Apudmernyeckue onepamnuu ¢
palliOHaJIbHBIMU YU CJIaMU,
IpeoOpa30BaHuUs YUCIOBBIX BBIPAXKEHUI

[Ipumenenne npoOeit U TPOLICHTOB IS
pelIeHus MPUKIAIHBIX 3a7a4 U3
Pa3IMYHBIX OTpaciel 3HaHUW U peaIbHOM
KU3ZHU

[Ipumenenue npobeit u MPOIEHTOB AJIs
pelIeHUs MPUKIATHBIX 3a7a4 U3
Pa3IMYHBIX OTpacieil 3HaHUW U peaIbHOMN
KU3ZHU

JlelicTBUTENbHBIC YKCia. PallmoHalIbHBIE U
HppalMOHAJIbHBIE YHUCIIA

Apugpmernyueckue onepanuu ¢
JeWCTBUTENLHBIMU YHCITAMHU

[TpubnuxEHHBIE BRIYMCICHUSI, TPaBUIIa
OKpYIVICHUS, IPUKH/IKA U OLIEHKa
pe3ynbprara BEIYUCICHUN

ToxnecTBa n




TOX1€CTBEHHbBIENIPEOOPA30BAHUS

10

VYpaBHEHNE, KOPDECHbYPABHEHUS

11

HepaBeHcTBO, pelieHeHEpaBEHCTBA

12

MeroauHTEepBanoB

13

Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX
YpaBHEHUIN U HEPABEHCTB

14

KonrtponbHas pabora o teme
"MHOKeCTBa PAllHOHATIBHBIX U
JNEUCTBUTENBHBIX YHCET.
PannonanbHbleypaBHEHNS U HEPABEHCTB"

15

DyHKIHMSA, CTIOCOOBI 3a1aHusT (PYHKIIUH.
B3aumHo o6parHble QyHKIIUU

16

I'paduk pyakumm. O61aCTh ONMpEACICHHS
1 MHOXECTBO 3HAYEHUN (DYHKIINU.

Hymudyakuun.
[TpomMexyTKU3HAKOTIO CTOSTHCTBA

17

UETHbie 1 HEUETHBICPYHKIIUH

18

Crenenb ¢ LEIbIM MOKa3aTeNeM.
CrangapTtHas popma 3amnucu
JNeUCTBUTENHLHOTO YHCIIa

19

Hcnonws3zoBanue nmoaxoasmieit GopmMbl
3aIIMCHU JEHCTBUTEIbHBIX YHCEN IS
pelieHus MPaKTHYSCKUX 3aJ1ad 1
MPEICTABICHHS JTAaHHBIX

20

CrenenHasi QyHKIUS C HATYpaIbHBIM U
eabIM oKazareneM. E€cBoiicTBa u

rpaduk

21

ApugpmeTnueckuifkopeHbHaTypalbHOICTe
MIEHU

22

ApupmeTnueckuiikopeHbHaTypalbHOICTe




IICHHU

CpoiicTBa apu(PMETHIECKOTO KOPHS

23 HaTypaJIbHOM CTEIICHU

24 CBoiicTBa apu(hMETHYECKOTO KOPHS
HaTypaJIbHOM CTEIICHU

o5 CBoiicTBa apu()METHYECKOTO KOPHS
HaTypaJIbHOM CTEIICHU

26 JleiicTBus ¢ apupMETHUECKUMH KOPHIMHU
N—0i1 CTeneHn

97 JleiicTBus ¢ apupMeTHIECKUMHI KOPHIMHU
N—oil cTeneHn

28 JleiicTBus ¢ apupMeTHIECKUMH KOPHIMHU
N—oil cTeneHn

29 JleiicTBus ¢ apupMeTHIECKUMH KOPHIMHU
N—OM CTEICHU

30 JeticTBus ¢ apu(PMETHIECKUMH KOPHIMHU
N—OM CTEICHU

31 Pemenue uppanoHaibHbIX YypaBHEHUH U
HEpPaBEHCTB

39 Pemienue uppanoHaibHbIX ypaBHEHUH 1
HEPaBEHCTB

33 Pemienue uppanoHaibHbIX YpaBHEHUH U
HEpPaBEHCTB

34 Pemienue uppanoHaibHbIX YpaBHEHUH U
HEPABEHCTB

35 Pemenne nppaninoHaIbHBIX ypaBHEHUHN U
HEPABEHCTB

36 CoiicTBa u rpaduk KOpHs N-0if cTeneHn

37 CoiicTBa 1 rpaduk KOpHs N-0if cTeneHn




KonTponbHas pabora 1o reme
"ApudmeTnueckuii KOpeHb N—0if CTeTeHH .

38 1
WppatnmoHanbHbICypaBHEHUS U
HepaBeHcTBa"

39 Cunyc, KOCUHYC U TAHTE€HC YHCIIOBOTO
apryMeHTa 1

40 Cunyc, KOCUHYC U TAHTE€HC YHCIIOBOTO
apryMeHTa 1

41 ApPKCHHYC, apKKOCUHYC U apKTaHTCHC
YHCIIOBOTO apryMEHTa 1

4 APKCHHYC, apKKOCUHYC U apKTaHTCHC
YHCIIOBOTO apryMeHTa 1
TpuroHomeTpudeckas OKpYKHOCTb,

43 oTIpe/ieTICHUE TPUTOHOMETPHYSCKHIX 1
(yHKIMI YUCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

44 OTIpe/IeTICHUE TPUTOHOMETPHUUECKHIX 1
(yHKIMI YUCIOBOTO apryMeHTa

45 OCHOBHBIETPUTOHOMETPHUUIECKUEHOPMYJIBI 1

46 OCHOBHBIETPUTOHOMETPHUUIECKUEPOPMYJIBI 1

47 OCHOBHBIETPUTOHOMETPHUUIECKUEHOPMYJIBI 1

48 OCHOBHBIETPUTOHOMETPUYECKUEHOPMYITBI 1

49 [IpeoOpa3oBaHUETPUTOHOMETPUUECKUXBBIP
AXKEHUN 1

50 [IpeoOpa3oBaHUETPUTOHOMETPUUECKUXBBIP
AXKEHUM 1

51 [IpeoOpa3oBaHUETPUTOHOMETPUUECKUXBBIP
AXKEHUMN 1

59 [IpeoOpa3oBaHUETPUTOHOMETPUUECKUXBBIP N

aKEHUN




[TpeoOpa3oBaHUETPUTOHOMETPUUECKUXBBIP

53 . 1
KEHHH

o4 PemenneTpuroHoMeTpu4EeCKUXypaBHEHU I 1

55 PerienneTpuroHoMeTpuueCKUXypaBHEHUM 1

56 PemiennerpuroHomMeTpruuecKuXxypaBHeHUN 1

S7 PemennerpuroHomMeTpu4eCKUXypaBHEHU I 1

58 PemenneTpuroHoMeTprudecKuXypaBHEHHIA 1

59 PemennerpuroHoMeTpruuecKuXypaBHeHUN 1
KontponbHas padora o treme "®opmyibl

60 TPUTOHOMETPHH. 1
TpuroHomerpuieckueypaBHeHUS "
[TocmenoBarenbHOCTH, CTIOCOOBI 3aTaHHSI

61 HocJIeqoBaTeIbHOCTEN. MOHOTOHHELIE 1
MIOCJIEI0BATEIbHOCTH
Apugpmernueckas 1 reoMeTpuIecKas

62 nporpeccuu. McnonezoBanue nporpeccun
IUISl PELeHNs PeaIbHbIX 3a1a4 1
IIPUKJIAJHOTO XapaKTepa
beckoHeuHo yObIBarolasi reoMeTpudeckas

63 nporpeccus. Cymma 6€CKOHEYHO 1
yOBIBaIOLIEH reOMETPUUECKON IPOTrpecCun

64 DopMyNacIOKHBIXIIPOIICHTOB 1

65 DopMyYNacIOKHBIXIIPOIICHTOB 1
O06o0011ieHne, cucTemMaru3anys 3HaHuH 3a

66 Kypc anreOphl U Hayajl MaTeMaTH4eCcKoro 1
anaym3a 10 xiacca

67 HToroBasikoHTpoJibHasipaboTa 1
O0001enue, cucTeMaTH3alys 3HAaHUH 3a

68 Kypc anreOphl U Hayall MaTeMaTH4eCcKoro 1

agann3a 10 ximacca




OBIIEE KOJIMYECTBO YACOB I1O
[TPOT'PAMME
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11 KJIACC

KosmuecTtBouacon
Ne Jarausyd | DJIeKTPOHHbIeHH(PPOBHIEOD
Temaypoka KonTpoasHsiepa | IIpakTuyeckuep
n/n Bcero eHUA pa3oBare/ibHbIepecypchl
00THBI a00ThbI
CrerneHb ¢ pallMoOHAIBHBIMIIOKA3aTEIIEM 1
CBolicTBacTCIICHU 1
3 [IpeobpaszoBanme BeIpaXeHUH, 1
coJiep KalluX pallMOHAIIbHBIE CTETIEHU
4 [IpeobpaszoBanme BeIpaXeHUH, 1
coJiep KalluX PallMOHAIILHBIE CTETICHU
5 [IpeobpaszoBanme BeIpaXKEHUH, 1
coJiep KalluX pallMOHALHBIE CTETIEHU
6 [Toka3zarenbHBICEYypaBHEHHS U 1
HEPaBEHCTBA
7 [Toka3zarenbHbIEypaBHEHHS U 1
HEPaBEHCTBA
8 [Toka3zarenbHbICypaBHEHHS U 1
HEpPaBEHCTBA
9 [Toka3zarenbHbICypaBHEHHS U 1
HEpPaBEHCTBA
10 [Toka3zarenbHbIEypaBHEHHS U 1
HEpPaBEHCTBA
1 [TokazarenbHas QyHKIMs, €€ CBOIICTBA 1
U rpaduk
KontponsHas padora o teme "CrerneHb
C PallMOHAJILHBIM MOKa3aTeJIeM.
12 [TokazarenbHast QpyHKITHS. 1 1
[TokazaTenbHble ypaBHEHUS U
HepaBeHCTBa"




13

Jlorapupmuucia

Hecatuunbie u

14
HaTypaJbHbIEIOTapu (MBI

15 [IpeoOpazoBaHUEBBIPAKEHHT,
COZEPIKATMXIJIOTAPHPMBI

16 [IpeoOpazoBaHUEBBIPAKECHHT,
COZEPIKATMXIJIOTAPHPMBI

17 [IpeoGpa3oBaHuEBbIpAKEHU,
coJieprKaIuxyiorapuMel

18 [IpeoGpa3oBaHuEBbIpAKEHUI,
coJieprKaIuxyIorapudMel

19 JlorapudmMuueckrueypaBHEHUS U
HEpaBEHCTBA

20 JlorapupmMuueckrueypaBHEHUS U
HEpaBEHCTBA

91 JlorapupmuyeckreypaBHEHUS U
HEpaBEHCTBA

99 JlorapupmuyeckreypaBHEHUS U
HEpPaBEHCTBA

93 Jlorapudmuueckast GyHKIus, €
CBOMCTBa M rpaduk

24 Jlorapudmuyeckas GpyHkuus, e
CBOMCTBa M Ipaduk

o5 Tpuronomerpudeckue QyHKINH, UX
CBOMCTBa M rpauKu

26 Tpuronomerpuyeckue QyHKINHU, UX
CBOMCTBA U IrpaduKu

97 Tpuronomerpuyeckue GyHKINHU, UX
CBOMCTBA U rpaduKu

28 Tpuronomerpuyeckue GyHKINHU, UX




CBOMCTBA U TpaduKu

[IpuMepBITPUTOHOMETPUYECKUXHEPABEH

29
CTB

30 [TpuMepBITPUTOHOMETPUYECKUXHEPABEH
CTB

31 [TpuMepBITPUTOHOMETPUIECKUXHEPABEH
CTB

39 [TpuMepBITPUTOHOMETPUIECKUXHEPABEH
CTB
KonrtponbHas pabora o reme
"Jlorapupmuueckas GyHKIHS.
Jlorapudmuueckune ypaBHEHUS U

33 HEepaBeHCTBA. TpUTOHOMETPHUYECKHUE
(YHKIIUU 1 UX
rpa¢uku. TpuroHomerpudeckue
HepaBeHCTBA"

34 HenpepsiBHBICQYHKITIT

35 Mertoa MHTEPBAJIOB ISl PEIICHUS
HEpPaBEHCTB

36 Merto MHTEpBAJIOB IS PEIIEHUS
HEpPaBEHCTB

37 [IpousBogHasbyHKINN

38 [IpousBoaHaspyHKIUN

39 I'eomerpuueckuit 1 pU3MYECKUI CMBICTT
MPOU3BOIHOM

40 I'eomerpuueckuit 1 pU3MUECKUI CMBICTT
MIPOU3BOTHOU

41 [Tpoun3BoiHBIEAIEMEHTAPHBIXPYHKIINH

42 [Tpoun3BoiHBIEAIEMEHTAPHBIX(PYHKIIUH

43 [Tpou3BoiHast CyMMBI, TPOU3BEICHHUS,




9acTHOTO (DYHKITHIA

44

[Tpou3BoiHAsE CyMMBI, IPOU3BEICHHUS,
9acTHOTO (DYHKITHIA

45

[Tpon3BoHAs CyMMBI, IPOU3BEICHHS,
9acTHOTO (DYHKITHIA

46

[IpuMeHeHne npon3BOAHON K
MCCIICIOBAHUIO PYHKITUH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

47

[IpuMeHenne npon3BOJHOM K
uccaenoBannio GyHKIUN Ha
MOHOTOHHOCTB U DKCTPEM yMBbI

48

[IpuMeHeHne npon3BOAHON K
rccaenoBanuio GyHKITUN Ha
MOHOTOHHOCTB U SKCTPEM YMBbI

49

[Ipumenenre npou3BOIHOM K
nccaenoBanuio GyHKITUN Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

50

Haxoxnenne HanOOIIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS (DYHKIIMH Ha
OTpE3Ke

o1

HaXO}KI[eHI/Ie HauOOJIBIIEr0 U
HaANMMCECHBIICTO 3HAYCHUA (bYHKI_II/II/I Ha
OTPE3KE

52

Haxoxnenue HauOOJIBIIErO U
HaMMCHBIICI'O 3HAYCHU A (1)YHKI_II/II/I Ha
OTPE3KEC

53

HaxoxneHnue HaKOOJIBIIErO U
HaAaNMMCHBIICTO 3HAYCHUA (I)YHKI_[I/II/I Ha
OTPE3KC

54

HaxoxnaeHue HaMOOJIBIIErO U
HAaNMMCHBIICTO 3HAYCHUA (I)YHKI_II/II/I Ha




OTpe3Ke

55

Haxoxnenue HauOoIbIIErO U
HAaUMEHBIIIETO 3HaYCHUS (PyHKIIMH HA
OTpE3Ke

56

[Ipumenenre npou3BOAHOMN I
Hax0JICHHS HAWTYYILIEeTO PEIICHUs B
MPUKIIAHBIX 3a/1a4ax, I ONpeaeeHus
CKOpPOCTH TIpoIiecca, 3aJJaHHOTO
dbopmynoit niu rpadgukom

57

KonrtponbHas pabora o teme
"IIpousBogHasl.
[IpuMeHneHnenpon3BogHON"

58

[TepBooOpazHas.
TabnuuanepBoobpa3HbIX

59

[TepBooOpazHas.
TabnumanepBooOpa3HbIX

60

HuTterpan, reoMeTpuyeckuii u
¢buznyeckuil CMbICI UHTETpasa

61

HuTterpan, reomeTpudyeckuii u
(buznyeckuil CMbICI UHTETpasia

62

HuTterpan, reomeTpudyeckuii u
(buznyeckuil CMbICI UHTETpasia

63

Brrunciienue uHTerpaa mno popmyse
Herorona—Jlelibuuniia

64

Brrunciienue uHTErpaa mno popmyse
Herorona—Jleiiouuia

65

Brruncnenue uaTerpana no gopmyne
Herorona—JleliOuura

66

Brruncnenue uHTerpana no popmyne
Herorona—Jleliouuia

67

CucreMpUIMHENHBIXYPaBHEHN




68

CucreMplUIMHENHBIXYpaBHEHU I

69

Pemenne npukiiagseix 3a1a4 ¢
IIOMOILBIO CUCTEMBI JINHEUHBIX
YpaBHEHU I

70

Pemenne npukiagHelx 3a1a4 ¢
IIOMOIIBIO CUCTEMBI JINHEWHBIX
YpaBHEHU I

71

Cucrembl U COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, HPPALIMOHAIBHBIX,
MOKa3aTeNIbHBIX, JJOTapu(OMUIECKIX
YpaBHEHUI U HEPABEHCTB

72

CucTeMbl U COBOKYITHOCTH LETBIX,
palMOHANBHBIX, HPPALIMOHAIBHBIX,
MOKAa3aTeNbHBIX, JJOTapU(PMHUIECKUX
YpaBHEHUM U HEPABEHCTB

73

CucTtemMBbl U COBOKYITHOCTHU LENbIX,
paloHaIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeNbHBIX, JOTapuOMUIECKUX
ypaBHEHUI U HEPABEHCTB

74

Cucremsl COBOKYIIHOCTH LECJbIX,
palluOHAJIbHBIX, HPPALUOHAJIBbHBIX,
II0Ka3aTCJIbHbIX, JIOFapI/I(i)MI/I‘leCKI/IX
ypaBHeHI/Iﬁ U HCPABCHCTB

75

Hcnonb3oBanue rpagukoB GpyHKIIHiA
IUIsl PEIICHUsI YPABHEHUH M CUCTEM

76

Hcnonb3oBanue rpagukoB GpyHKIIHiA
JUIS PEIlIeHUs YPaBHEHUHN U CUCTEM

77

IIpuMeHeHre ypaBHEHUH, CUCTEM U
HEPABEHCTB K PELICHUIO
MaTeMaTU4eCKUX 3aJa4 U 3a/1a4 U3
pa3nUYHbIX 00IacTei HAyKH U peaTbHON




KHU3HHU

KonTponbHas pabora 1o reme

78 "MHTerpan u ero npuMeHeHusl.
HCTEMBIypaBHCHHI

C n

79 HatypanbsHbie 1 11eJble Yncia B 3a1a9ax
W3 PEaJbHOM KU3HU

80 HatypanbsHbie 1 1esble Yncia B 3a1a9ax
W3 PEaJbHOM KU3HU

81 HatypanbsHbie 1 1eJble Yrcia B 3a1a9ax
W3 PEaJbHOM KU3HU

82 [Ipu3HaKKUIEINMO CTUIIENIBIXUUCENT

83 [TpU3HAKHIETUMO CTHIIEITBIXIHCEIT

84 [Ipu3HAKKUIETIMO CTUTIETBIXIUCETT

85 [ToBTOpenue, 0600mICHME,
cUCTeMaTHu3alus 3HaHUW. YpaBHEHUS

86 [ToBTOpenue, 0600mICHHE,
cUCTeMaTHu3alus 3HaHUW. YpaBHEHUS

87 [ToBTOpeHue, 0600mICHHE,
CUCTEMAaTH3allMs 3HAHUW. YpaBHEHUS

88 [ToBTOpeHue, 0600mICHHE,
CUCTEMAaTH3allMs 3HAHUH. YpaBHEHUS

89 [ToBTOpEHUE, 06001ICHHE,
CHUCTEMAaTH3allus 3HAHUH. YpaBHEHUS

90 [ToBTOpEHUE, 06001ICHHE,
CHUCTEMAaTH3allus 3HaHUH. YpaBHEHUs

o1 [ToBTOpenue, 06001IEeHNE,
cucrteMmarusanus 3HaHui. HepaBeHcTBa

92 [ToBTOpeHue, 06001IEHNE,
cucteMmarusanus 3HaHui. HepaBeHcTsa

93 [ToBTOpeHue, 06001IIeHNE,




cucreMarusanys 3HaHui. HepaBeHncTsa

[ToBTOpeHue, 06001IIeHNE,

94 1
cucremarusanus 3HaHuid. HepaBeHcTsa
[ToBTOpeHme, 0600MIIeHNE,

95 cucremMarusanus 3Hannii. CHCTEMBI 1
YpaBHEHU I
[ToBTOpeHme, 0600MIICcHNE,

96 cucremMarusanuus 3Hannii. CHCTEMBI 1
YpaBHEHUU

97 [ToBTOpenue, 0600mICHME, 1
cucrteMaru3anus 3HaHui. OyHKIHU

08 [ToBTOpenue, 0600mICHME, 1
cucTeMaTu3anys 3HaHui. OyHKIMU

99 WrorosaskoHTposbHasspaboTa 1

100 HroroBaskoHTpoIbHasIpadoTa 1
O0o001enue, cucTeMaTH3alysl 3HAaHUH

101 3a Kypc aJireOphbl U Hadas 1
MaremaTthdeckoro aHaimsa 10-11
KJ1aCCOB
O0o001enue, cucTeMaTU3alys 3HaHUH

102 3a Kypc aJireOpbl U Hadas 1
Maremathdeckoro anainmsa 10-11
KJ1aCCOB

OBILIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME







YUYEBHO-METOJIUYECKOE OBECIIEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

HUA®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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