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MNOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma yueGHOTO Kypca «Anredpa U Hadajga MaTeMaTHYECKOTO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaja MaTeMaTUYE€CKOTO aHAIW3a» SBJISIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECMeYMBAET HWHCTPYMEHTAIbHYI0 0a3y Il U3Y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YallluXCs Ha YPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4alllMecs OBJIAJEBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOMU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHUECKOU Gopme.

Kypc anreOpsl u Hauaja MaTreMaTUueCKOro aHajinu3a 3aKJIabIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIMNA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XM3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMU U JIOTMYECKH CTPOTUMH MAaTEMAaTHUYECKUMHM KOHCTPYKIUSIMU
pa3BMBAeT YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alUI0, a0CTparupoBaHue u
aHaJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MblieHue. B xone u3yuenus
anreOppl W Havall MATEMaTUYECKOrO aHajiu3a B CTaplled IIKoJe YydJarluecs
MOJYy4YalOT HOBBIM ONBIT PEIICHUS MNPUKIAAHBIX 3a7ad4, CaMOCTOSITEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CHUTYallMd W WHTEpIpeTaIluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCS C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAyKe U B MCKYCCTBE, C BbIJAIOIIMMUCA
MaTeMaTUYECKUMU OTKPBITUSIMA U UX aBTOPAMH.

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



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

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIn3a JISKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayaia MaTeMaTH4YECKOIO aHaIN3a» BKIIOYAET
CIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUD),
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHainusa», «MHoxkecTBa M JOorMka». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUHA H3Y4aloTCsd Ha IPOTSDKEHWM JBYX JIET
oOyueHusl B CTaplleil IIKOJIe, €CTECTBEHHO IOMOJHSSA IPYr Apyra M MOCTENEHHO
HAChIAsCh HOBBIMM TeMaMHU M pasfaenaMu. JlaHHBIM Kypc  SABISETCSA
WUHTErPATUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX JUCLUUIUIMH: anreOpa, TPUTOHOMETPHsI, MATEMaTUUECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBJIaAE€BalOT BCcE Oosee
HIMPOKUM MATEMaTHYECKUM ammnapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, IOJyYeHHbIE B Kypce «Airedpa W Haudaia
MaTEMaTUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NIOJIYYECHHBIN PE3YIIbTAT.

ConepxxaTenpHO-MeTOANYECKas TUHUA «YUucna W BBIYMCIEHUSD) 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOHM Ikojie. B crapmiell mkosie oco0oe BHUMAHUE YAENAETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OpPM 3amucu JCHCTBUTENBHOTO 4YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCJIAaMH, 3allMCaHHBIMU B CTaHIapTHOH dopmMme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAIU3YETCS HA NPOTSIKEHHH BCETO
oOydeHMs] B CTapled IIKOJIe, TMOCKOJbKY B KaXIOM pas3felie MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
pa3IMYHBIMM METOJAMU PEUIEHUS LEJbIX, PalMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3ajlad W 3a7ad Ha
HaXOXJIE€HWE HaumOOJBIIMX W HAaUMEHBIIMX 3HaueHud ¢yHkuuu. JlaHHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacu€Tbl 1Mo ¢GopMyiaM, NpeoOpa3oBaHUs IENbIX, PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENeHUu U Jorapudmel. braromaps u3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
aOCTPaKkTHOTO MBILIUICHUS YYalluXcs, (OPMUPYIOTCS HABBIKH JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJIE PABEHCTB M HEPaBEHCTB. AureOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
MepEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
IIOCJIEN0BATENBHOCTD W3YUYECHHUS MaTepHaIa. N3yuyenue CTENEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBaTh MOJYyYEHHbIE (YHKLIHH, CTPOUTh HX
rpaduku. Marepuan 3Tol coaep:KaTeIbHON JTUHUN HAIeJIeH Ha pa3BUTHE YMEHHM
U HaBBIKOB, IIO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHATUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero m3yueHue
CIIOCOOCTBYET ~Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIUIEHUSA, CIOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havala mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX 00YYarolMMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUEHUS, BBIYUCIATH MUIOMAnu (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNiel peajJbHbIX CHUTyalui,
HAXOXKJEHUSl HAWIY4YlIero pelieHHs B MPHUKIAAHBIX, B TOM YHCIE COLMAIbHO-
HPKOHOMHYECKHUX, 3a/Ja4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMA pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOywaromiuecs Y3HAIOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

CopeprkarenpbHO-MeTOANYECKast TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. T€0pEeTHMKO-MHOKECTBEHHBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKH U MpeajiaratoT



Haubosee YHUBEPCATbHBIN S3bIK, OOBEANHSIONINI BCE Pa3/esibl MATEMATUKH U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. IloatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETHUKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Havala MaTeMaTHYECKOTO aHAJIN3a» MPHUCYTCTBYIOT
TAaK)K€ OCHOBbl MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlUH, NUCCIIEIOBaHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
UHTEPIIPETALNN MOJTYYEHHBIX PE3yJbTaToOB. Takue 3aJaHus BIUICTEHBI B KaXKIbIH
U3 pa3JeNoB IIPOrpaMMBI, IOCKOJIBKY BECh MaTepUall Kypca IIHUPOKO UCIOJIBb3YETCS
JUISL pellieHus] IPUKIAAHBIX 3a1a4. [Ipu penieHun peanbHbIX MPAaKTHYECKUX 3a7ad
yyaniecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAWUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJNb30BaTh AHAIOTHIO, 0000LIATh U KOHKPETHU3UPOBAThH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AuredOpa v Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha H3ydeHHE Kypca ainreOpbl M Havyal MaTEMaTHYECKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COILEPKXAHUE YYEBHOTI' O KYPCA
10 KJTACC

Yuciaa 1 BBIYUCTCHUSA

Panmonanehpie umncia. OOBIKHOBEHHBIE U JIECATUYHBIE JApOOU, NPOLEHTHI,
OECKOHEUYHbIE  MEpUOJMYECKHE  JIpoOH.  ApuUpMETHYECKHE  Olepauuud ¢
palMOHAIBHBIMU YHCIIAMHU, MPEOOpa30BaHUsl YMCIOBBIX BhIpaxkeHuH. lIpuMeHeHue
ApoOeil M MPOLEHTOB JUIsl PElICHUs] MPUKIAAHBIX 33Jad U3 Pa3IU4YHBIX OTpacieu
3HAHUU U PEAJIbHOM KU3HU.

JeicTBuTenpHple  4ucna. PanMoHanpHple W MppAalMOHAIBHBIE  YHUCIA.
ApudmeTnueckre Omnepanud ¢ JeHCTBUTENBHBIMU yuciamMu. [IpulmmkéHHbIe
BBIYMCIICHNS, IPABUJIA OKPYIJIEHUS, IPUKUAKA U OLICHKA PE3yJIbTaTa BBIYUCICHUM.

Crenenb ¢ nenbM nokasaresneM. CtannaptHas (hopma 3arnucu JeHCTBUTEIbHOTO
yucna. Vcnonp3oBanue noaxondmedl (GopMbl 3amucH JEUCTBUTENBHBIX 4YMCEN IS
pelIeHns PAKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHBIX.

ApudmMernuecknii  KOpeHb ~ HaTypaibHOM  crteneHu.  JleilctBus ¢
apu(PpMETUYECKUMH KOPHSAMH HATypaJIbHOM CTENEHHU.

CHHyC, KOCMHYC M TaHI€HC YMCIOBOTO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI'€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OCHOBHBIE
TPUTOHOMETpHUECKHE (HOPMYIIBI.

YpaBHeHHE, KOPEHb YpaBHEHUs. HepaBeHCTBO, pelleHrue HepaBeHcTBa. MeTon
MHTEPBAJIOB.

Pelenue uensix 1 1poOHO-PALIMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

Pemenne nppanoHaIbHBIX YPABHEHU U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPAaBHEHUN.

IIprMeHenne ypaBHEHUN U HEPABEHCTB K PEIICHUIO MAaTeMaTUYECKHUX 3a1ay U
3a/1a4y U3 pa3au4HbIX 001acTel HAYKH U peabHOW KU3HH.

DOyHKUMU ¥ TpaGuKHn

OyHk1us, cnocoos! 3ananus Gyukmuu. ['paduk dyakuun. Bzaumuo o6patHbie
GbyHKIHH.

OOnacTh ompeeNieHuss U MHOXECTBO 3HaueHMid (QyHkuuu. Hymmu ¢yHKimm.
[IpomexxyTku 3HAaKOMOCTOAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHast QpyHKUUs C HaTypaJdbHBIM U LETbIM Moka3atenem. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHS N-Oi CTEIEHHU.



Tpuronomerpryeckass OKPYKHOCTb, ONPENCIICHUE  TPUTOHOMETPUYECKUX
(GyHKIUI YMCIOBOTO apryMEeHTa.

Hayajna MaTeMaTH4eCcKOro aHajamnsa

[TocnenoBatenbHOCTH, CIOCOOBI 3a/laHusl MOCeAoBaTeIbHOCTEH. MOHOTOHHBIE
ITOCJIEA0BATEIBHOCTH.

ApudmeTrnueckas ¥ reomMeTpuieckas mporpeccuu. beckoHeuHo yObIBaromias
reoMmerpuueckas mnporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKON
nporpeccun. Dopmylia CIOKHBIX TMPOLUEHTOB. MCHoMb30BaHWE MPOrPECCUU  AJIS
pELIEHUs peallbHbIX 3a]1a4 MPUKIIATHOTO XapaKTepa.

MHoKecTBa M JIOTMKA

MHoOXecTBO, omepainuu Haja MHoxkecTBamHu. [luarpammbl Oiinepa—BenHa.
[IpuMeHEHNE TEOPETUKO-MHOXKECTBEHHOIO anmapara [Js OINHCAaHUs pPEabHBIX
IPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]a4 U3 JIPYTHX y4EOHBIX IPEIMETOB.

Omnpenenenune, TeopeMa, CIEICTBHUE, T0KAa3aTEIbCTBO.

IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenue yueOHoro mnpenmera «MaTemaTtuka» JOMKHO OO€CIeUrBaTh
JOCTIKEHUE HA YPOBHE CpEIHEro oOmiero oOpa3oBaHUs CICAYIOIIUX JMYHOCTHBIX,
MeTaIpeMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHBIX PE3yJIbTaTOB:

JINYHOCTHBIE PE3YJIBTATDI

JIngyHOCTHBIE  pe3yJIbTaThl OCBOCHHUSI TMMPOTPaMMbl  Y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yrOTC:

I'pasxxtaHCcKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YUYaIOIIEerocs: Kak akKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA, MPEACTABICHUEM O MaTEMAaTUYECKHUX
OCHOBax (YHKIIMOHMPOBAHUS  PA3JIUYHBIX CTPYKTYp, SBICHHUH, MPOLEIYP
IPaKJaHCKOTO 00111ecTBa (BBIOOPHI, OMPOCHl U TIP.), YMEHUEM B3aUMOJICHCTBOBATH C
COIMAJIbHBIMU WHCTUTYTAMH B COOTBETCTBUH C UX QYHKIIUAMH U Ha3HAYCHHUEM.

[TatprnoTyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUUCKON TPAKIAHCKOW HUJECHTUYHOCTU, YBOXKCHUS K
MPOUIJIOMY M HACTOSIIIEMY POCCHUMCKOM MAaT€MaTHUKH, LIEHHOCTHBIM OTHOIIEHUEM K
JOCTUKECHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI, K
WCIIOJIb30BAHUIO DJTHUX JOCTIDKCHMM B JAPYTHX HayKax, TEXHOJOTUAX, cdepax
3KOHOMUKH.

JIyXOBHO-HpPABCTBEHHOI'O BOCIIUTAHUS:



OCO3HAHWEM JYXOBHBIX IIEHHOCTEH POCCHIICKOTO HApoa; chOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUSA, ATUYECKOTO MOBEJCHHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUM HAYKHU U JEATEIbHOCTHIO YUEHOT0; OCO3HAHUEM JTMYHOTO
BKJIaJla B TIOCTPOEHUE YCTOMYMBOTO OYIyIIErO.

DCTEeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3314, PEIICHUM, pacCy>KICHHUM; BOCIIPUUMUYUBOCTHIO K
MaTEMaTUYECKUM aCIeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

duznyeckoe BOCMUTAHUE:

c(OPMHUPOBAHHOCTHIO yMEHUS TPUMEHAThH MaTeMaTHYEeCKUE 3HAHUA B
WHTEpecax 3I0pOBOTr0 M 0e30macHOro 0Opasa >KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3JIOPOBBIO (30pOBOE MHTAaHHE, COATAHCHUPOBAHHBIN PEXUM 3aHITHA U
OTJIbIXa, peryyispHas (uudyeckas akKTUBHOCTb); (PU3UYECKOTO COBEPIICHCTBOBAHUA,
[P 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAEATEIbHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TpPYydy, OCO3HAHMEM IIEHHOCTU TPYAOJIOOUS; MHTEPECOM K
paznuyHbIM chepam MpoPeCcCUOHAIBHON AESTENBHOCTH, CBA3aHHBIM C MaT€MAaTHUKOM
1 e€ IPUIOKEHUSIMU, YMEHHEM COBEPILIATh OCO3HAHHBIN BHIOOp Oynyiiei npodeccuu
1 peaju30BbIBaTh COOCTBEHHBIC KW3HEHHBIE TIJIAHBI; TOTOBHOCTHIO U CIIOCOOHOCTHIO
K MaTeMaTUYeCKOMY OOpa30BaHMI0O M CamMOOOpa30BaHUIO HA MPOTSIKEHUU BCEil
KU3HU; TOTOBHOCTHIO K AKTHUBHOMY Yy4YacTHIO B PEIICHUU MPAKTUYECKUX 3a]a4
MaTeMaTUYECKOW HAMPABICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(hOPMUPOBAHHOCTHIO IKOJOTUUECKON KYJbTYpbl, TOHHUMAHUEM BIIMSHUS
COIMAJIbHO-PKOHOMUYECKUX TPOIIECCOB HAa COCTOSIHUE MPUPOIHON W COLMAIBHOU
Cpelibl, OCO3HAaHHEM TII00aTLHOTO XapaKTepa SKOJOTUIECKUX TTPOOIeM; OpueHTaluen
Ha TPUMEHEHHWE MaTEeMaTUYeCKHX 3HaHWM JJId penieHus 3axad B 00JyiacTu
OKpY)KalOLEel Cpeapl, I[UIAHUPOBAHUS IOCTYIIKOB M OLEHKHM MX BO3MOXHBIX
MOCJICICTBUN JIJI1 OKPYKAIOIIEH CPEIbI.

[lenHOCTH HAYYHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIECTBEHHOM MPAKTUKHU, TOHUMAHHUEM MaTEMaTHYECKOM
HayKH Kak c(epbl 4eIOBEUYECKON JeATEeIbHOCTH, dTANOB €€ Pa3BUTHUS U 3HAUMMOCTH
JUISL pa3BUTHSI IUBUJIM3AIIMH; OBJIAJICHUEM S3bIKOM MAaTeMAaTHKU U MaTeMaTU4YeCKOM
KYJBTYPOM KaK CPEJICTBOM MO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIISITh TPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATHI



MeranpeaMeTHbie Pe3yinbTaThl OCBOEHHUS MPOTPAMMBI y4eOHOTO TpenMeTa
«MaremaTtuka» XapaKTEPHUIYIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHbIMU
0elCmMBUAMU, YHUBEPCANTbHBIMU Pe2YTIAMUSHbIMU OeUCTNEUAMU.

1) Vuueepcanonvie  nosnasamenvuvie  Oelicmeus, obecneuusaiom
Gopmuposanue 6a306bIX KOSHUMUBHBIX NpPOYecco8 obyuarowuxcs (oceoeHue
Memooo8  NO3HAHUA  OKpyXcaiowjezo  Mupa,  NpuMeHeHue  J02UYeCKUX,
ucciedo8amenbcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

bazoBele nornueckue AeUCTBUS:

e BBIBISITH M XapaKTEPU30BATh CYIICCTBEHHBIC TMPU3HAKH MAaTEMAaTHYCCKUX
O00OBEKTOB, TOHATHA, OTHOIICHWH MEXAY TMOHATHIMH; (HOPMYyIUpPOBATH
ompeneieHusl  TMOHSATUW;  yCTAaHABIMBAaTh  CYHIECTBEHHBIM  IPHU3HAK
Kjaccu(uKanuy, OCHOBaHUSA g OOOOIIEHHS W CpPaBHEHUS, KPUTEPUU
IPOBOJIUMOTO aHAJIN3a;

e BOCIpPUHWUMATH, (opMyIHpOBaTH W  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAWTEIbHBIE W OTpHUIATEIbHBIC, CIWHWYHBIC, YacTHBIC M 0OIIue;
YCIIOBHBIE;

e BBIABJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUHS
B (aKTax, MaHHBIX, HAONIOJCHHUIX W YTBEPXKACHUAX; MpeasiaraTh KPUTEPUU
JUISl BBISIBIICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUNI;

e JIe7IaTh BBHIBOABI C HCITOJIb30BAHWEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX U
UHAYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIFOUCHUI 110 aHAJIOTHH;

e TPOBOJUTH CAMOCTOSITEIHHO JJOKA3AaTEIbCTBA MATEMATHUECKUX YTBEPIKICHHI
(mpsiMBIe W OT TPOTHBHOTO), BBICTPAWBATh aAPTYMEHTAIUIO, TMPHUBOIUTH
MpUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC CYXKICHUS U
BBIBOJIBL;

e BBIOMpaTh CHOCOO pemieHusi ydeOHOM 3azaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUsS, BHIOUpATh HauWOoJiee TMOAXOMAIUNH ¢  y4ETOM
CaMOCTOSITEITEHO BBIICJICHHBIX KPUTEPHEB).

basoBrle nccnenoBaTenbCKue NeUCTBUSA:

e HCIMOJb30BAaTh BOIMPOCHl KAaK HCCIEAOBATEIHCKHUI HHCTPYMEHT TO3HAHUS;
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOIIME MPOTUBOpEYHE, MNpodiIeMy,
yCTaHABIMBaTh  HWCKOMOE€ H  JIaHHOe, (opMHUpOBaTh  THIIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3HUITUIO, MHECHHUE;

e TPOBOJHUTH CAMOCTOSITEIIEHO CTUIAHUPOBAHHBIN SKCIICPUMEHT, UCCIICIOBAHNC
M0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTEeMaTUYECKOTO OOBEKTa, SBIICHUS,
MpoIlecCa, BBISBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMU, SBICHUSMU,
IpOIECCaMH;



CaMOCTOSITENIbHO (HOPMYIHpPOBaTH OOOOIIEHUS U BBIBOJBI MO pe3yibTaTaM
NPOBEAEHHOTO HAOMIOEHUS, MCCIEAOBaHUs, OLEHUBATh JOCTOBEPHOCTD
MOJYYECHHBIX Pe3yJIbTaTOB, BBIBOJAOB M 000OIICHMIA;
INPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IMIpoIlecca, a TakkKe BBIIBUTATH
MPEIMOJIOKEHHUS O €TO PA3BUTHUHU B HOBBIX YCJIOBHUSX.

Pa6oTa ¢ uapopmanmeii:

2)

BBISBJIATH NCPUITUTH HH(DOPMAIMH, TaHHBIX, HEOOXOIUMBIX ISl OTBETa Ha
BOIIPOC U ISl PEIICHUS 3a/1a4H;
BBIOUpATh HH(GOPMAIIMIO U3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJTM3UPOBATH,
CHUCTEMATH3HPOBATh M HHTEPIPETUPOBATH MHPOPMAITUIO PA3ITHIHBIX BUIOB U
dbopM mpeacTaBICHUS;
CTPYKTYpHUPOBaTh MH(OPMAIUIO, MPEACTABIATh €€ B pa3M4yHbIX (opmax,
WLTIOCTPUPOBATH TPaPUIECKH;
OIICHUBATH HaIEKHOCTD uHpOpMaIun 1o CaMOCTOSITEITLHO
c(hOpMYJIMPOBAHHBIM KPUTECPHUSIM.

Vhusepcanvhvie — KOMMYyHUKaGmMu@Hvle  Oelicmeus,  obecneyusaiom

CHOPMUPOBAHHOCIb COYUATIHBIX HABBIKOE 00YUAIOUWUXCSL.
OO0urenue:

BOCIIPUHUMATH U (DOPMYITHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBHUSIMU U
IEJIMHU OOIIEHUST; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THCHBMEHHBIX TEKCTaX, JaBaTh TOSICHEHUS IO XOIy pelIeHUs
3a/1auyu, KOMMEHTHUPOBATh MOJyYCHHBIN Pe3yJIbTaT;

B XO7e 00CYXICHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI,
MpoOJIEMBI, PEIIaeMON 3a/1au, BHICKA3bIBaTh WJICH, HAICJICHHBIC HA TTOWCK
PEIICHUS; COTIOCTABIIATh CBOM CYXKIEHUS C CYKJACHUSAMHU IPYTUX YIYACTHUKOB
auanora, OOHApyXMBaTh pPa3IMuMe M CXOJICTBO TO3UIMN; B KOPPEKTHOU
dbopme GopMynupoBaTH Pa3HOTIACHUS, CBOU BO3PAKCHHUS;

MPEICTaBIATh PE3yIbTaThl PEIICHUS 33Jla4H, SKCIIEPUMEHTA, UCCICOBAHUS,
MIPOEKTA; CAaMOCTOSATEIHLHO BRIOMPATh (POpMAT BHICTYIICHUS C YIETOM 3a1a4
Mpe3eHTAINA U OCOOCHHOCTEH ayAUTOPHH.

CoTpyIHUYECTBO:

MOHUMAaTh U MCIOJIb30BaTh MPEUMYINECTBA KOMAHIHON W WHIAMBUIYaJTbHON
paboThl TpHW pelIeHWH YYeOHBIX 3a7ad; NPUHUMATh IICIb COBMECTHOU
NEATEIBbHOCTH,  IJIAHUPOBATh  OPTaHM3AIlMI0  COBMECTHOH  pabOThI,
pacmpenenaTb BuUIbI pabOT, IOTOBAapHBATHCS, OOCYXAAaTh TMpolecC |
pe3ynbTaT paboThl; 00001IaTh MHEHHSI HECKOIBKUX JIFO/ICH;

y4acTBOBaTh B T'PYIIOBLIX (hopmax paboTel (0OCykneHus, 0OMEH MHEHUI,
«MO3TOBBIE IITYpPMBD» W HWHBIC); BBINIOJHITH CBOIO 4YacTh pPabOTBI |
KOOPJIMHUPOBATh CBOM JICHCTBHSI C IPYTUMHU WICHAMHW KOMAaH]IbI; OIICHUBATh



KauecTBO CBOEro BKJIaJa B  OOmMUKA  TPOAYKT TIO  KPHUTEPHUSM,
c(hOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHUS.

3) YVuusepcanvnovie pecynsamuenvie Oeticmeusi, obecneuusarom Gopmuposarue
CMbICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.

Camoopranuzanus:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHHs 3aJa4d, BEIOMpPATh CIOCOO pPEmIeHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh H
KOPPEKTUPOBATh BAPUAHTHI PEIICHHUIA ¢ y4ETOM HOBOM WH(OPMAIIHH.

CaMOKOHTPOJIb:

e BIIAJICTh HAaBBIKAMHM  TIO3HABaTEIbHOW  pediekcuu Kak  OCO3HAHUSA
COBEPINIACMBIX JEHCTBUNA M MBICIUTENBHBIX IPOIECCOB, WX PE3YNIhTATOB;
BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoliecca M pe3yibTara
pelIeHus: MaTeMaTUYeCKOM 3a/1auu;

e TMPEABUJCTH TPYAHOCTU, KOTOPHIE MOTYT BOSHUKHYThH MPH PEIICHUM 3a7a4H,
BHOCHUTh KOPPEKTHBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSATEIHCTB,
JTAHHBIX, HAHJACHHBIX OIMMNOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIIGHUMBATh COOTBETCTBHE pe3yJibTaTa MU ¢ YCIOBUAM, OOBSCHATDH
NPUYUHBI JOCTWKEHUS WU HEJAOCTWKEHHUS Pe3ylbTaTOB JIESITEIILHOCTH,
HaxOJIUTh OMHMOKY, AaBaTh OIICHKY MPHOOPETEHHOMY OTIBITY.

HHPEAMETHBIE PE3YJIBTATBI

OcBoeHne yueOHOro Kypca «AnreOpa W Hadala MaTeMaTHICCKOTO aHaAIM3a» Ha
YpPOBHE CpeaHero oOmero oOpa3oBaHUs JOJDKHO OOCCIeYnBaTh JOCTHIKCHHE
CIIEIYIONIUX MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB:

10 KUIACC

Yucaa v BBIYUCICHUSA

OneprpoBaTh MOHATHAMHU: PAUMOHAJIBHOE M JEUCTBUTEIBHOE  YHCIIO,
OOBIKHOBEHHAsSI U JIECATUYHAS APOOH, MPOIECHTHI.

BeimonaaTe  apudmernueckue — omepanuMd ¢ palMOHAJIBHBIMH U
JNEHUCTBUTEIBbHBIMHU YHUCIAMHU.

BbInonHAT NpUONMKEHHBIE BBIYMCICHUS, WCIOJB3YS MpPaBUIIa OKPYTJICHHS,
JIeNaTh MPUKUIKY U OLIEHKY PE3yJIbTaTa BIYUCICHUI.

OnepupoBaTh MOHATUSAMH: CTETIEHb C LIEJIBIM MTOKa3aTeleM; cTaHaapTHas Gopma
3alMCU JEHUCTBUTEIBHOTO YHCIA, KOPEHb HATypaJbHOM CTENEHM; HCIIOIb30BaTh
MOAXOASIIYI0 (OpMY 3alUCH JIEUCTBUTENbHBIX YUCEN JUIsl PEHICHUS MPaKTUYECKUX
3a/1a4y ¥ NpPeJICTABICHUS TaHHBIX.



OnepupoBarh NOHATHUSMU: CUHYC, KOCUHYC M TAHIE€HC NPOU3BOJIBHOIO YIJIa;
MCIOJIb30BaTh 3allMCh MPOU3BOJIBHOIO yria uepe3 OoOpaTHble TPUTOHOMETPHUUECKHE
(GyHKITUH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MOHATUSMU: TOXJIECTBO, YpPAaBHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIbHOE, MPPAUMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BoeinonHATe npeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPAXKEHUM U pelaTh
TPUTOHOMETPUYECKUE YPABHEHHSI.

BhINonHATE IpeoOpa3oBaHusl LEbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
BBIPQKEHHUI M pellaTh OCHOBHBIE THUIIBI LIEJIBIX, PALMOHAIBHBIX U UPPALIMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHMS U HEPABEHCTBA I PELICHHUS] MaTEeMATHYECKUX 3a1ad U
3a]1a4 U3 pazIM4HbIX 00JacTe HayKU U peasbHOM KU3HHU.

MopenvpoBaTh peajlbHble CUTyallMM Ha S3bIKE anreOpbl, COCTaBIATH
BBIPDOKECHMS, YpPaBHEHMS, HEPAaBEHCTBA IO YCIOBUIO 3aJlayd, HCCJIENI0BATh
MOCTPOEHHBIE MOJIEIIN C MCIIOJIb30BAHUEM alllapara aiareopsl.

DOyHKUUM U TpaduKku

OnepupoBarth MOHATUAMH: (PYHKIMSA, CHOCOOBI 3aJaHus (YHKUUHU, OOJACTh
ONpENEeNeHUs] MU MHOXXECTBO 3HA4YeHUW (yHKUMH, Tpaduk QYHKIHH, B3aHUMHO
oOpaTHbIe PYHKIUU.

OnepupoBaTh NOHATUSAMU: YETHOCTh U HEUETHOCTh (PYHKLUMHU, HYJIU (PYHKIIHH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpa@uku GyHKIMM 715 pelIeHUs YpaBHEHUH.

Crpouth M uMTaTh TrpadUKu JUHEHHOW (PYHKIUU, KBAJAPATUYHOU (PYHKIUH,
CTETNIEHHOMN (PYHKIIMH C LEJIBIM MOKa3aTelIeM.

Ucnonb3oBath rpaduku (QyHKUMH A7 UCCIEJOBaHMS  IPOLIECCOB U
3aBHCHUMOCTEH MpH pEIIeHUH 3a7ad U3 JPYruX y4eOHBIX MPEIMETOB U pPeabHOU
KU3HU; BbIpaXaTh (OpMyIaMHu 3aBUCUMOCTH MEK/y BEIMYMHAMHU.

Hayana mareMaTH4ecKOro aHajau3a

OnepupoBaTb  NOHATHUAMHU:  TOCJIENOBAaTEIbHOCTh, apudmernyeckas u
reOMETpUYECKast IPOrPECCUH.

OnepupoBarh MNOHATUAMM: OECKOHEUHO  YyObIBaroUmasi TeoMeTpUYecKas
nporpeccusi, cyMMa 0€CKOHEYHO YOBIBAIOLIEH T€OMETPUUECKON MPOrPECCUHU.

3anaBaTh NOCAEAOBATEIbHOCTH PA3IMUYHBIMU CIIOCOOAMHU.

Hcnonbs30BaTh CBOMCTBA IOCIEIOBATEIBHOCTEN W IMPOTPECCUN I PELICHUSA
peanbHbIX 3324 NPUKIIATHOTO XapaKTepa.

MHoxecTBa M JIOTHUKA

OnepupoBarh MOHATUAMH: MHOXKECTBO, ONEpalliy HaJ MHOKECTBAMH.



Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN aNIapaTr JJisi ONKUCAHUS PEAIbHBIX
MPOLIECCOB U BJICHUH, IPU PELICHUN 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB.
OnepupoBath NOHATUAMHU: OIIPEACIICHNE, TEOPEMA, CIEICTBUE, TOKA3aTEIbCTBO.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
N Koau4yecTBo yacos DJ1eKTPOHHbBIE
H/' HaumMeHoBaHue pa3ieiioB U (mudposbie)
TeM MPOrpaMMbI Beero | COHTPOILH Hpakraaec o0pa3oBaTe/IbHbIE
I ble padoThI KHe padoThl
pecypcbl
MHOXeCTBa PallMOHAILHBIX
. bubmuoreka [JOK
JEHCTBUTEILHBIX YHCEI.
14 https://m.eds00.ru/1568
PanmonansHbIe ypaBHEHHS U aba3
HEPaBEHCTBA
OyHKIIUU U TpaQUKH. bubmuoreka [JOK
CrerneHs ¢ 1eIbIM 6 1 https://m.eds00.ru/1568
okKasarelieM aba3
Apudmernaeckuit KopeHb N— bubnuoreka [IOK
oii crenieru. MppanmoHaibHbIe 18 1 https://m.eds00.ru/1568
YpaBHEHHUA U HEPABCHCTBA aba3
DopmyIibl bubnuoreka [IOK
TpUroHoMeTpHuu. TpuroHomerp 22 1 https://m.eds00.ru/1568
WYECKUE YPABHECHUS aba3
bubmuorexa [JOK
[TocnenoBarenbHOCTH U
5 https://m.eds00.ru/1568
MPOTPECCUu aba3
bubmuorexa [JOK
IToBTOpenue, 0600IIEHNE,
P R . 3 1 https://m.edso0.ru/1568
CUCTeMAaTH3aIvsl 3HAHUH
aba3
OBIIEE KOJIMYECTBO YACOB 68 4 0

I10 ITPOIT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne n/m Tema ypoxka Kourpoabubie IIpakTuyeckue Aara unpporsIe
Bcero u3ydeHusi oOpa3oBaTeibHbIE
padoTshI padoThI
pecypcsbl

MHOXECTBO, OIICpalliy Hal

1 MHOECTBaMHU. I[I;/)IarpaMMH 1 bubmmorexa LIOK

N 03.09 https://m.edsoo.ru/746d5dce

Ditnepa—Benna
PanmonaneHble yncna.

5 OOBIKHOBEHHBIC M ICCATHUYHBIC 1 bubnuoreka [{OK
IpoOu, IPOIIEHTHI, 0ECKOHEUHBIE 09.09 https://m.edsoo.ru/be888093
MePUOANYECKHE Ipodu
ApudmeTrueckue orneparum ¢

3 palMoOHaIbHBIMH YHCIIAMHU, 1 bubnmorexa LIOK
peoOpa30BaHUs YUCIOBBIX 10.09 https://m.edsoo.ru/4d7f95fe
BBIpOKCHUI
ITpumenenue apoGeil 1 MPOLEHTOB

4 JUISl pelleHus IPUKIIaJHBIX 3a/1a4 U3 1 bubnmnoreka HOK
Pa3NUYHBIX OTpaciel 3HAHUHU U 16.09 https://m.edsoo.ru/44dd1046
peanbHOM KU3HU
[Ipumenenue npobeii 1 TpOLEHTOB

5 JUIsl pelleHus TPUKIIAHBIX 3a/1a4 U3 1 bu6muoreka [JOK
Pa3IUYHBIX OTpaciel 3HAaHUU U 17.09 https://m.edsoo.ru/d99d8c74
peanbHOM KU3HU

6 JleficTBUTETBHBIC YKCTIA. 1 23.09 bubnuotexa [JOK

PanvonaneHbIE M MppalMOHAIBHBIE

https://m.edsoo.ru/2f36a36f



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
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qucia

ApudmeTrueckue ornepauu c

bub6nmoreka [IOK

7 24.09
JICHCTBUTEIILHBIMHI YMCIIAMH https://m.edsoo.ru/a97a12d9
IIpu6 é e CHHSI,

. pUOTMKEHHBIC BHIYMCIICHUS BuGmorexa LIOK
TpaBHIIa OKPYIICHHA, HpHKHHK% 1 30.09 https://m.edsoo.ru/cb723fbd
OIICHKA PE3yJIbTaTa BHIYUCICHUI

9 ToxaecTBa B TOKICCTBSHHBIC 01.10 bubnunoreka LIOK
npeoOpazoBaHus ' https://m.edsoo.ru/3a23ac15

bubnunoreka LIOK
07.10
10 PaBHEHHC, KODCHE> YPaBHEHHA https://m.edsoo.ru/11ac68be
bubnunoreka LIOK
08.10
11 HepaseHcTBO, pelieHre HepaBeHCTBa https://m.eds00.ru/50bdf26d
bubnunoreka LIOK
14.10

12 Meton nitepsanon https://m.edsoo.ru/775f5d99
Pemenue e 00HO-

13 HICHHIE AEIHIX 1 ApODH . bubmuorexa [JOK
PALMOHAILHBIX YpaBHCHHH 1 15.10 https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
) CITOCOOBI 3a/1a

14 YHICHI, BH o 621 HHﬂIe bubmuorexa [JOK
(bynKumm. BsanmHo 0bparhb 21.10 https://m.edsoo.ru/226eeabf
byHKIMHA
I'paduk ynkunu. O61acTh

15 ompeIeJICHUsI U MHOKECTBO 3HAUCHU I bubnnorexa [JOK
¢bysaxun. Hynu dynkuun. 2210 https://m.edso00.ru/763e75ee
[TpoMexyTKH 3HAKOTIOCTOSTHCTBA '

bubnunorexa LIOK
& & 05.11
16 Hernpie n neutTHRIe QyHKiH https://m.edsoo.ru/ff4564ad
17 CTeleHs ¢ IeIbIM ITI0Ka3aTeIEM. 1111 bu6nunorexa LIOK

CrannmaptHas popma 3anucu

https://m.edso0.ru/66446d3e
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JNIEUCTBUTEIILHOIO YHCIIa

Hcnonws3zoBanue moaxoasmieit opmbl
3aUCH JEUCTBUTEILHBIX YHUCET IS

bub6nmoreka [IOK

18
peLIeHNs TPAaKTUUYECKUX 3aa4 U 1211 https://m.edsoo.ru/6eadc6fl
MPECTAaBICHUS JaHHBIX '
Crenennas KIIUS C HATypaJIbHBIM
19 U 1EJIBIM no%()Z:aTLeI:neM Eé ZII:OfICTBa u bubmmorexa [JOK
H ' 18.11 https://m.edsoo.ru/3f25a047
rpadux
20 KonTponbnas pabora Nel mo teme 10.11
«DyHKINU ¥ TpaduKm»
21 Apudmernuecknii KOpeHb 2511 Bbu6motreka [JOK
HATypaIbHON CTENEHH ' https://m.edsoo.ru/d82c36d4
99 Apudmerndeckuii KOpeHb 26.11 bubnnorexa [JOK
HATypaJIbHOMN CTEIEHU ' https://m.edsoo.ru/fe7fc4db
CaoiicTBa apu(MeTHYECKOro KOpHs bubmmoreka [JOK
23 5 02.12
HATypaJbHOU CTENEHU https://m.edso0.ru/d0f0b260
24 CaoiicTBa apuPpMETHIECKOTO KOPHS 03.12 bubmuoreka [IOK
HATypalbHOMN CTEIEHU ' https://m.eds00.ru/c3389865
o5 CoiicTBa apu(MeTHIECKOro KOpHS 09.12 bubnnorexa [JOK
HATypaJlbHOMN CTEIEHU ' https://m.edsoo.ru/444c4b9c
26 JlelicTBus ¢ apuMeTHIecKuMu 1012 bubmmnoreka HOK
KOPHSIMU N—OM CTENEHU ' https://m.edso0.ru/54b815c5
97 JleiicTBus ¢ apupMeTHUECKUMU 16.12 bubmuoreka [IOK
KOPHAMH N—0if CTENeHu ' https://m.eds00.ru/83105a0e
98 JlelicTBus ¢ apuMeTHIecKuMu 17.12 bubmuoreka [IOK
KOpHSIMU N—OMU CTEIIEHU ' https://m.edsoo.ru/2ablc7bc
29 JlelicTBus ¢ apuMeTHIecKUMu 93,12 bu6muoreka [JOK

KOpHAMHU N—oil cTereHu

https://m.edsoo.ru/each053c
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30 JlevicTBus ¢ apuMeTHIeCKUMU 24.12 Bu6muotexa [JOK
KOpPHSIMU N—OM CTeNEHU https://m.edsoo.ru/8a5ada51
31 Pemrenne nppanoHaIbHbIX 13.01 bubnuoreka [JOK
YpPaBHEHUI U HEPABEHCTB https://m.eds00.ru/69106ae7
39 Pemenue nppanmoHaabHbIX 14.01 bubnmnoreka HOK
YPaBHEHUW U HEPABEHCTB https://m.edsoo.ru/9362fead
33 Pemenue nppannoHaibHbIX 20.01 Bu6muoteka [JOK
YpaBHEHUH U HEPABEHCTB https://m.edsoo.ru/78d9b391
34 Pemenne nppanoHanbHbIX 2101 bubnuoreka [IOK
YPaBHEHUH U HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Pemenne nppanmoHanbHbIX 2701 bubnnorexa [JOK
YPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CoiicTBa u rpaduk KOpHS N-0if 28.01 Bbu6moteka [JOK
CTEIIEHU https://m.edsoo.ru/ebOcc5e3
CaoiicTBa U rpaduK KOpHSI N-O1 bubnnoreka [JOK
37 03.02
CTEIICHH https://m.edso0.ru/5f29b9b5
KonTtponbHas pabota Ne2 o reme
38 "Apupmerrueckuit KopeHb N—oif bubmuoreka [IOK
crenenu. MppanuonansHbie 04.02 https://m.edsoo.ru/f13af630
YpaBHEHHUsI U HEpaBeHCTBA"
39 CuHyc, KOCUHYC U TaHTE€HC 10.02 bubmmnoreka HOK
YHUCJIOBOI'O apryMeHTa https://m.edsoo.ru/5f605ed0
40 Cunyc, KOCUHYC U TAHT€HC 11.02 bubnuotexa [JOK
YUCIIOBOTO apryMEHTa https://m.edsoo.ru/ec9f4d78
41 ApKCHHYC, apKKOCUHYC U apKTaHI€HC 17.02 bubnuorexa [IOK
YHCIIOBOTO APTYMEHTA https://m.edsoo.ru/b8f5d49a
42 ApKCHHYC, apKKOCUHYC U apKTaHI€HC 18.02 bu6muoreka [IOK

YHUCJIOBOT'O apryMCHTAa

https://m.edsoo.ru/f1ff9220
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https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/f13af630
https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/ec9f4d78
https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/f1ff9220

Tpuronomerpuyeckas OKpyKHOCTb,

43 oTpezieNIeHue TPUTOHOMETPUUECKHIX bubmmorexa LIOK
pel N p P 24.02 https://m.edso0.ru/6df195a0
(GyHKLMI YUCIOBOrO apryMeHTa
TpuronoMmeTpudeckas ok HOCTb,
44 05 e eneHns T I/II‘OHOMepyI)/IK‘-IeCKI/IX bubmmorexa LIOK
PeACHEHHe TP P 25.02 https://m.eds00.ru/6b61c578
(YHKIMN 9MCIOBOTO apryMEeHTa
45 OCHOBHBIE TPUTOHOMETPUUECKHUE 03.03 bubnmnoreka HOK
dopmybI ' https://m.edsoo.ru/6ed2b3ba
OCHOBHBIE TPUTOHOMETPUYECKUE bubmmoreka [JOK
46 04.03
dhopMyIibI https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUYECKUE 10.03 bubmmoreka [JOK
GopMyIIbI ' https://m.edso0.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUYECKUE 11.03 bubnnorexa [JOK
dopmybI ' https://m.edso0.ru/12d1413c
49 [IpeobpaszoBanue . bubmmoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKEHUN ' https://m.edso00.ru/e248c5fc
[IpeoOpa3zoBanue bubmmnoreka HOK
50 . 18.03
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/09ba5b3d
51 ITpeoOpaszoBanue 3103 bubmuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN ' https://m.edsoo.ru/1f4655da
59 IIpeoOpas3oBanue 0104 bubmmnoreka HOK
TPUTOHOMETPUYECKHUX BBIPAKEHUN ' https://m.eds00.ru/76ce9958
53 [Ipeo6pa3zoBanue 03.04 bubmuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN ' https://m.edsoo.ru/8fa598b5
54 Pemenne TpuroHoMeTpuuecKux 07.04 bubmuoreka [IOK
ypaBHEHHUi ' https://m.edsoo.ru/6baefe19
55 PelreHne TpUroHOMETpUYECKUX 08.04 bu6muoreka [JOK

ypaBHEHUH

https://m.edsoo.ru/alf8d141
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Pemenue TpuroHoMeTpuuecKux Bu6muotexa [JOK
56 5 14.04
ypaBHEHUI https://m.edso00.ru/65a0f2d0
Pemrenne TpuroHOMeTpU4ECKUX bubmunoreka [JOK
57 . 15.04
YpPaBHEHUU https://m.edsoo.ru/0d8a770d
58 Pewrenne TpuronoMeTpuuecKkux 21.04 bubmmoreka [JOK
ypaBHEHUU ' https://m.edsoo.ru/cec28774
59 Pemenue TpuroHoMeTpuuecKux 29,04 Bu6muotexa [JOK
ypaBHeHHi ' https://m.edso0.ru/e6eec650
KonTponbnas padorta Ne3 no teme
60 "DopMyITbI TPUTOHOMETPHH bubmorexa HOK
PMYIBLTP puH. y 28.04 https://m.edsoo.ru/ag44ac4c
Tpuronomerpuvecknue ypaBHEHUS
ITocnenoBarenbHOCTH, CIIOCOOBI
61 3aJlaHus TIOCTIEI0BATEIbHOCTEH bubmmorexa [JOK
A s ) 29.04 https://m.edsoo.ru/b46a8228
MOHOTOHHBIE MTOCIIE0BATETLHOCTH
Apudmernueckas 1 reomeTpuuecKas
62 nporpeccuu. Mcnonb3oBanue bubmmnoreka HOK
IIPOTPECCUU JJI PELICHUS PEAIBHBIX 05.05 https://m.eds00.ru/d36669f8
3aJja4u NPUKJIAJHOTO XapakTepa '
63 BIIP 06.05
beckoneuHo yOsiBaromias
64 reoMeTrpuueckas nporpeccus. Cymma bubmuoreka [IOK
OeckoHeYHO yObIBaromieit 1205 https://m.edsoo.ru/1cbf72bl
r€OMETPUYECKOM TIPOrpeccUr '
bubnunorexa LIOK
65 ) 13.05
OpMyTIa CHOMHENE POUEHIOR https://m.edsoo.ru/538fc437
66 dopmyia CIOKHBIX MPOIIEHTOB 19.05 bubmmorexa [JOK

https://m.edso0.ru/c2627eca
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O0001menue, cucTreMaTH3aIusa 3HaHUH

67 3a Kypc aJireOpsl 1 Hadal 1 buGnuorexa [IOK
yp p 20.05 https://m.edso0.ru/33e6629
MaTeMaTuueckoro anainusa 10 kiacca
O06001menue, cucTeMaTH3aIusa 3HaAHUH
68 3a Kypc aJireOpbl ¥ Havan 1 Bubmorexa HOK
yp P 22.05 https://m.eds00.ru/49f1b827
MareMatuueckoro anaansa 10 kmacca
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/49f1b827

OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






