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MNMOSACHUTEJIBHAS 3AIINCKA

PaGouast mporpamma yueOHOTO Kypca «Anredpa U Hadaja MaTeMaTUYECKOTO
aHaJn3a» 0a30BOro ypoBHs 1Jis oOydaronmxcs 11 kinaccoB pa3paboTaHa Ha OCHOBE
deep aJIbBHOTO TOCY IAPCTBEHHOTO 00pa30BaTENIbHOTO CTAH1apTa CP €THETO OOIIEro
00pazoBaHusl, C YYETOM COBP EMEHHBIX MUP O BBIX TP €00BaHUMN, P EBABISIEMBIX K
MaTeMaTUYECKOMY OOpa3OBaHHWIO, M TPaJUIUNA POCCUMCKOTO 0O0pa30BaHMs.
Peanuzanust np orpaMMel 00ecrieYuBaeT OBJIaJ€HUE KIIFOUYEBBIMU KOMITETEHITUSIMH,
COCTaBJIAIONIUMH OCHOBY IS CaMOPa3BUTUS M HEIPEPBIBHOIO 00Pa30BaHMs,
IETOCTHOCTh OOIIEKYJbTYPHOI'O, JIMYHOCTHOTO MU TO3HABATEIbHOI'O Pa3BUTHS
JUYHOCTH 00y YarOIIXCSI.

HEJIN U3YYEHUA YYEBHOI'OKYPCA

Kypc «Anrebpa 1 Hayaja MaTeMaTUYECKOTO aHAJKU3ay» SIBISAETCS OJHUM U3
Hanbos1ee 3HAYUMBIX B [P OFPaMME CTap LM MIKOJIbI, TOCKOJIbKY, C 0HOM CTOPOHBI,
OH oOecreuyrBaeT WHCTPYMEHTAJbHYIO 0a3y Uil U3y4YEHHUS BCEX ECTECTBEHHO -
HAYYHBIX KypCOB, a C APYTroi CTOpOHBI, (GOPMHUPYET JTIOTUYECKOE U a0CTpaKTHOE
MBIIIJICHUE YYalluXcsi Ha YypOBHE, HEOOXOJAMMOM JJIsi OCBOEHHUS KypCOB
uH($OP MaTHKH, OOIIECTBO3HAHUS, HCTOPHH, CIIOBECHOCTH. B pamkax 1aHHOTO Kypca
y4alluecs: OBJIaJICBAIOT YHUBEP CATbHBIM SI3bIKOM COBpEMEHHOM HayKH, KOoTopas
bopMyIHMpyeT CBOU TOCTHKEHUS B MaTeMaTU4IECKOU (hopMme.

Kypc anre6psl 1 Hauan MaTeMaTHUECKOTO aHAJIN3a 3aKIabIBAET OCHOBY IS
YCHEIIHOTO OBJAJIEHUsI 3aKOHAMU (PU3UKH, XUMHH, OWOJIOTUH, MOHUMAaHUS
OCHOBHBIX TEHJEHIIMM DKOHOMHUKHA M OOIIECTBEHHON JKHU3HHM, II03BOJISIET
OPHUEHTUPOBATHCSI B COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEP HBIX TEXHOJOTHSIX,
YBEP EHHO UCITOJIb30BATh UX B ITOBCEIHEBHOM KU3HU. B TOXE Bpems OBIIaJICHUE
aOCTpaKTHBIMU M JIOTHUECKA CTPOTUMH MATEMAaTUYECKUMH KOHCTPyKIMSIMH
pa3BHUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTH
yTBEP KACHUS, UCTIOJIb30BaTh 0000IIICHNE U KOHKD €TU3AIHI0, A0CTp arupoBaHUE 1
aHaJoruio, GOpMHUPYET Kp €ATUBHOE U KP UTHUECKOE MBITIIEHHE. B X011 n3ydeHus
anreOpbl M Hadyall MaTEeMAaTHMUECKOTO0 aHaln3a B CTapIIeH IIKOJe ydalruecs
MOJIy4aloT HOBBIM OMBIT pEHIeHHUs] MNPHUKIATHBIX 3a7ad, CaMOCTOSITEIHHOTO
MOCTPOCHHSI MAaTEMAaTUYECKUX MOJENiel pealbHBbIX CUTyalluid W HHTEP Ip eTalHu
MOJIYyYCHHBIX ~ PEIICHUH, 3HAKOMSTCI C TNpUMEpaMHd  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH B TPHUPOJIE, HAyKe M B HCKYCCTBE, C BBIJAIOIINMUCT
MaTEeMaTHIECKUMHU OTKP BITUSIMU U UX aBTOP AMH.

Kypc obnagaer 3HaYMTETbHBIM BOCIHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yercs Kak depe3 y4eOHBIM MaTepHuall, CoCOOCTBYIONUNA (hOP MUPOBAHHIO
HAy4YHOTO MHPOBO33PEHMS, TaK M uepe3 CHelu(uKy y4uyeOHOW IesITeTbHOCTH,



Tp e0yro1en CaMOCTOSITETIbHOCTH, AKKypaTHOCTH, I O OJDKUATEIBHON
KOHIICHTP ALl BHUMAHMSI M OTBETCTBEHHOCTH 32 ITOJIYYEHHBIN P €3yJIbTAT.

B ocHoBe MeToukn 00yueHus anreOpe U HayajlaM MaTEMaTHYECKOT 0 aHATU3a
JEXKUT AESITEIbHOCTHBIN P UHIUI 00y YEHUS.

Crpykrypakypca « Anredpau Hauajga MaTEMaTHYE€CKOTO aHAJIN3a)» BKITIOYAET
CIIEAYIOIIUE COJEPIKATEINBHO-METOIMYECKUE JIMHUU: «YHcna U BBIYUCICHUD),
«DyHKIMHU U rpaduKm», « YpaBHEHUs U HEp aBEHCTBay», « Hayana maTemaTnyeckoro
aHanu3a», « MHOXKeCTBA M JIOTUKAY . Bce OCHOBHBIE COIEP KATEIBHO-METOAUYECKHE
JVHUY M3YyYalOTCd HAa MPOTSHKEHUH JBYX JIeT OOydeHHs B CTaplled IIKOJIE,
€CTECTBEHHO JIOTOJIHASA APYT APYyra U MOCTEIIEHHO HACBIIIAsICh HOBBIMU TEMAMU U
paszaenamu. JlaHHBIN KypC SIBJSETCS WHTErPaTUBHBIM, MOCKOJIbKY OOBEIUHSET B
cebe coAeprKaHWE HECKOJbKUX MAaTeMAaTHUECKUX JUCUUIUIMH: anredpa,
TPUTOHOMETPHSL, MATEMATUYECKUM aHAJIU3, TEOp Ul MHOKECTB U Ap. [1o mepe Toro
KaK yualiuecs OBJIaJe€BalOT BCE 0oJiee MHUP OKUM MAaTEMAaTUUECKUM aapaToM, y
HUX TMOCIEA0BATENBHO (POPMHUPYETCS M COBEPUICHCTBYETCS YMEHHE CTpOUThH
MaTEMATUYECKY IO MOJIEIb P €aJIbHOW CUTY A LIUH, IIP UMEHATh 3HAHUSI, IOy YEHHBIE B
Kypce «Anrebpa M Hadajga MaTEMaTHYECKOTO aHallu3a», I pelleHus
CaMOCTOSTENbHO C(HOPMYJUPOBAHHOM MaTeMaTHUYeCKOM 3ajlaud, a 3aTeM
VHTEP IIP ETUPOBATh 10Ty YEHHBIN P €3yJIbTAT.

CoaepxarelibHO-METOMYeCKas JTMHUSA «Hucna M BBIYHCICHUSD) 3aBEPIIACT
(dbopMHpOBaHUE HABBIKOB UCMOJIb30BaHUsI JEHCTBUTEIbHBIX YHUCEN, KOTOP 0€ ObLIO
HA4YyaTo B OCHOBHOM IKosie. B crapuiell mkone ocoboe BHUMAaHUE YJEIsETCs
(GbOpMHPOBAHUIO MPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIOUAIOIIUX B CEOs
UCMOJIb30BaHUE Pa3NUYHbBIX (OpM 3amucu ACHCTBUTEIHLHOTO YHUCIA, yMEHHE
palMOHAIBHO BBINOJHATH JEWCTBHUS C HUMH, J€1aTh MNPUKHUIKY, OLICHUBATH
pe3yabraT. O0yyaromuecs MOJYy4YaroT HABBIKU TPHUONMKEHHBIX BBIYHUCICHHH,
BBITIOJIHEHUS JICKCTBUI C YHCIaMH, 3allMCAHHBIMM B CTaHAApPTHOM (opme,
VCIIOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICH UBAHUS YU CIIOBBIX BBIPAKECHUN.

JInans «YpaBHEHUS M HEPABEHCTBA» PEANU3YETCS HA NPOTIKEHUU BCETO
oOydeHuss B cCTaplleid IIKOJe, TMOCKOJIbKY B KaXJAOM pasfene IpOorpamMMsl
P €y CMOTPEHO peIICHHE COOTBETCTBYIONMX 3a7au. OOyuarommecs OBiIaeBaroT
pa3JIMYHBIMA METOJAMHU PEUICHHS] LENbIX, PalMOHAIBHBIX, WP PalHOHAIBHBIX,
MOKa3aTeIbHbIX, JIOTApUPMHUUECKMX ¢  TPUTOHOMETPHUECKUX ypaBHEHHUH,
HEPABEHCTB U UX cucTeM. [lonydeHHble yMEHUS NCTIOJIb3YOTCS TP U UCCIIET0BAHUN
GYHKIMHA C TTOMOIIBIO TP OU3BOAHOM, pEIICHUH MPUKIAJHBIX 33/1a4 U 3aj]a4 Ha
HAXOXJCHUEC HauOONbIIMX W HAUMEHBINIUX 3HaueHud ¢GyHkuuu. JlanHas
colep KaTeNbHasl JIMHUA BKJIIOYaeT B ce0d Takke (opmupoBaHHE YyMEHUH
BBITIOJTHATE pacuérel 1o ¢opMyiiaM, TIpeoOpa3oBaHUs IENBIX, PalMOHAIBHBIX,
VPP alrOHAIBHBIX U TPUTOHOMETPHUYECKUX BBIPAXKCHHMM, a TAKKE BBIP AXKCHU,



COJIep KalllMX CTeneHu U JorapudMel. biaromaps u3ydeHuro anareOpanyeckoro
MaTep haJia MpOUCX OIUT JaJIbHENIIIEE P a3BUTHUE AJITOPUTMUUYECKOTO U aDCTPAKTHOTO
MBIIUIEHHUS y4alluxcs, (OpMUPYIOTCS HABBIKA JIEIYKTUBHBIX PacCy kKJICHHH,
paboThl C CUMBOJBHBIMM (OpMaMH, MPEACTABICHHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJIE PABEHCTB U HEP aBEHCTB. AJiredopa np eaaraet 3(h(heKTUBHbIE
MHCTPYMEHTBl [ pEUIeHUs] MPAaKTUYECKUX U ECTECTBEHHO-HAayUHBIX 3ajiad,
HAIJISTHO AGMOHCTPUPYET CBOU BO3MOKHOCTH KaK I3bIKa HAYKH.

ConepikarenbHo-MeToauyeckasi JuHUS «DYyHKIUMU U TpapuKu» TECHO
HIep EIUIETAETCS C 1P yTUMU JTUHUSIMU Ky P €a, HOCKOJIbKY B KAKOM-TO CMbICIIE 3a0aET
MOCJIEIOBATENBHOCTh U3YUeHUs MaTepuania. M3ydueHue creneHHo!, MoKa3aTeabHOM,
Jorapu(MUYECKON U TPUTOHOMETPUYECKUX (YHKIUH, UX CBOWCTB U I'pa(UKOB,
UCMOJIb30BaHUe QYHKIUHN 1Sl pelIeHus 3a/1a4 U3 JpYyTruxX yuyeOHbIX MPEeIMETOB U
peabHOM KU3HM TECHO CBSI3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M, TaK U C
pelleHreM ypaBHEHUM U HepaBeHCTB. [Ipu 3ToM OoJibIIOE BHUMAHUE YENSeTCs
(bop MUPOBAHUIO yMEHUS BbIpaxkaTh (GOpMyIaMHU 3aBUCUMOCTHA MEXY P a3JTUUHBIMU
BEJIMYMHAMHU, HCCIEOBATh IOJIyUYCHHbIE (QYHKIUH, CTPOUTh HUX TI'paduKu.
Marepuan 3Toi coep )KaTeabHOW JIMHUY HALIEJIEH HA Pa3BUTHE YMEHUM U HABBIKOB,
MO3BOJISIOIIMX BBIP &KaTh 3aBUCUMOCTH MEX1Y BETUYMHAMU B Pa3IUIHON PopMme:
aHalUTUYEeCKOM, rpaduyeckod W cinoBecHOW. Ero wu3yuyenue crnocoOCTByeT
Pa3BUTHIO AJTOPUTMHYECKOTO MBINIJICHUS, CIHOCOOHOCTH K OOOOIICHUIO W
KOHKp €TH3a1I1H, UCII0JIb30BAHUIO aHAJIOT UA.

ConepikarenbHas nuHusi «Hauana MaTeMaTHUECKOr0 aHaIN3a» MO3BOJISET
CYILIECTBEHHO PAacCIIMPUTh KPYT KaK MAaTEMaTUYECKUX, TaK U TP UKIAIHBIX 3a]1a4,
JIOCTYTIHBIX 00YYaIOMIMMCS, Y KOTOP bIX MOSIBISIETCS BO3MOXHOCTh UCCIIEIOBATh U
CTp OUTh rpaduKu GyHKIUHN, ONIPEACNATH UX HAUOOJIbIIINE U HAUMEHBIINE 3HAYCHHS,
BBIUMCIIATh IUI0OMAaAN Guryp u oObEMBI TeNl, HAXOAUTh CKOPOCTU U YCKOP E€HUS
npotieccoB. JlaHHas cojieprKaTenbHAsi JUHUS OTKPBIBAET HOBBIE BO3MOYKHOCTU
IIOCTPOEHUSI MaTeMAaTHUYECKUX MOJENed pealbHbIX CHUTyalud, HaXO0XKICHUs
HAWJIYUILIEro peleHus B P UKIJIaJHbIX, B TOM YHCIIE€ COLMAIbHO -3KOHOMUYECKHX,
3ajayax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOTO aHaju3a CHOCOOCTBYET
pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-IOTMYECKOTO U KPEATUBHOTO MBIIIICHUS,
(dbopMUPOBaHUIO YMEHUH p acrio3HABATH [P OSIBJICHUS 3aKOHOB MATEMATUKU B HAYKE,
TEXHUKEe W HcKyccTBe. OOyuyaronmecss y3HAIOT O BBIJAIOIIMXCS pe3yJbTatax,
MOJIYYEHHBIX B X0JI€ pa3BUTHS MATEMAaTUKHU KaK HAyKH, U UX aBTOPax.

ConepxarenbHO-MeToquUecKast TUHUS « MHOXecTBa U JTOTUKa» B OCHOBHOM
NOCBSIIEHA JJIEMEHTaM TEOPUM MHOXKECTB. TeopeTuKo-MHOKECTBEHHbIC
P €ICTABJICHUS TP OHU3BIBAIOT BECh KYPC HMIKOJIBHON MaTeMAaTUKU U TP €1J1araoT
Han0oJiee YHUBEP CAJIbHBIN A3bIK, 00bEUHSIONINI BCE pa3/ieibl MATEMAaTUKU U €€
NP UJIOKEHUM, OHU CBA3BIBAIOT Pa3HbIE MATEMATUUECKUE IHCUUIUIMHBI B €IMHOE



nenoe. [TosTroMy Ba)XHO JaTh BO3MOKHOCTH IITKOJIBHUKY MOHUMATh TEOP €THKO-
MHO>KECTBEHHBIN $I3bIK COBPEMEHHOW MaTEeMaTHKH M HUCHOJb30BaTh €ro i
BBIP 2KEHHSI CBOUX MBICTICH.

B kxypce «Anrebpa u Haualla MaTeMaTHYECKOTO aHAIU3a» MPHUCYTCTBYIOT
TaKK€ OCHOBBI MAaTEMaTHYECKOTO MOJEIHUPOBAHUS, KOTOPBIE IIpHU3BAHBI
copMUPOBATH HABBIKK TIOCTP OCHUSI MOJICIICH P €aJIbHBIX CUTY AIlHi, UCCTIET0BAHNS
3TUX MOJIENel ¢ MOMOIIBIO amlnapara aaredpbl U MaTeMaTUYECKOTO aHaIu3a U
UHTEP [P €TALIMU TIOJTYUYSHHBIX pe3ynbTaToB. Takue 3a/1aHus BIUIETEHBI B KaXK/IbIH U3
pa3/IeNoB MpOrpamMMmBbl, MOCKOJIbKY BECh MaTepual Kypca IUPOKO UCTIONb3YETCs UL
peleHusl MpUKIaaHbX 3aaa4. [Ipu pemieHnn peanbHBIX MPaKTHYECKUX 3a/1ad
ydaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaThCsi, MCIOJIb30BATh AHAJIOTHIO, 00001IaTh U KOHKpPETU3UPOBATH
npoOsiemy. JlesrenbHOCT IO (OPMUPOBAHUIO HABBHIKOB PELICHHS TP MKJIATHBIX
3a/1ad OpPTaHMU3YeTCsl B MPOIecCe M3YUYEHUsI BCEX TeM Kypca «Anredpa u Hayana
MaTEMaTUYECKOTO aHAJIH3a).

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yue6HOM 1u1aHe Ha M3yueHue Kypca aireOpbl 1 Hauaja MaTeMaTHYECKOTO aHaIM3a
Ha 0a30BOM ypOBHE OTBOAUTCS 3 yaca B Hezento B 11 kimacce.



COAEPXKXAHME YYEBHOI'O KYPCA
11 KJIACC

Yuciia 1 BbIYUCICHUS

HatypanbHble 1 nenbie uncia. [Ip u3Haku 1e1UMOCTH LENBIX YUCEIT.

CrerneHp ¢ paunMoHaJIBHBIM NTOKa3areneM. CBOMCTBA CTENEHM.

Jlorapudm uucna. JleciTHuHbIE U HATYP aJIbHbBIE JIOTAPU(MBL

YpaBHeHMd U HEPABEHCTBA

[IpeoOpa3oBaHue BbIp &XKEHUM, COJIEP )KALMX JTOTapU(MBI.

[IpeoOpa3oBanue BBIpAXKEHUM, COJEPIKAIIMX CTENEHU C PalKdOHATIBHBIM
II0KA3aTeIIEM.

[IpuMepbl Tp ITOHOMETPUYECKUX HEP AaBEHCTB.

[Toka3aTenbHbIEC ypABHEHHUS U HEP ABEHCTBA.

Jlorapudmuyeckue ypaBHEHHs U HEP aBEHCTBA.

Cucrembl JTMHENHBIX ypaBHEHUN. Penenre mp ukiiaaHbIX 3aa4 C MOMOIIIBIO
CUCTEMBI JIMHEWHBIX YP ABHECHUM.

CucreMbl 1 COBOKYTTHOCTH P alIMOHAJIbHBIX yPaBHEHUI U HEP ABEHCTB.

IIpvmenenre yp aBHEHUN, CHCTEM U HEP ABEHCTB K P EILIEHUIO MaTEMATHY €CKUAX
3aj1a4 ¥ 3324 U3 pa3IMYHbIX 00J1acTel HAYKH U P €albHOM )KU3HHU.

DyHKIUHUU U TPaPUKHU

Oynxius. [Tepuoaudeckue pyHkiuu. [Ip omexyTku MOHOTOHHOCTH Oy HKLIVIN.
Maxkcumymbl 1 MUHUMYMBI (QyHkiuu. HawmOosnblliee 1 HanMeHbIlIee 3HAUYCHUE
GbyHKIIMY Ha TTP OMEXKYTKE.

Tpuronomerpudeckre GyHKIIUU, UX CBONUCTBA U I'p a(PUKH.

[TokazaTenbHas u torapupmudeckas GyHKIUU, UX CBOUCTBA U TP aPUKH.

Hcnonp3oBanue rpad@ukoB GyHKIUN JJIsI P eIICHUS yPaBHSHUHN U JIMHEWHBIX
CUCTEM.

Hcnonb3oBanue rpadukoB (QyHKUMH Uil HCCIEAOBAHUS IPOLIECCOB U
3aBUCUMOCTEH, KOTOPbI€ BOZHUKAIOT MPH PEIICHUU 3a7ay U3 APYTUX y4eOHBIX
IIP €IMETOB U P €aJIbHOU KU3HHU.

Havana MmaTeMaTH4eCKOIo aHAJIM3A

Henp ep biBHbIE pyHKIIMK. MeTo MHTEp BaJIOB /1J15 P €LLIEHUS HEP a BEHCTB.

[IpomsBognas Qyakmu. ['eomeTpuyueckmii W (QU3UYECKANA  CMBICT
TP OU3BOJHOM.

[Ipon3BoaHble  3NIeMEHTApHBIX  GyHKOHH. DopMynbpl  HaXOXKICHUST
P OM3BOJIHOM CYMMBI, P OM3BEICHHS U YACTHOTO (DY HKIIUIL.

[IpumMeHeHre TIp OM3BOMHON K MCCIEA0BaHUIO (PYHKIIMNA HAa MOHOTOHHOCTD M
3KCTpeMyMbl. Haxosxaenne HaubobIero 1 HAaMMEHbIIEro 3HauyeHus (PyHKIUU Ha
OTpE3Ke.



[IpumeHeHre TPOU3BOAHON IS HAXOXKJICHUS HAWIYYIIETO pPEHICHUS B
NPUKIAIHBIX 3ajayax, ISl OMNpeleNeHUus CKOPOCTH IMpoliecca, 3aJaHHOTO
(bopMyJ0i1 unu rp aPUKOM.

[TepBooOpa3zHas. Tabauia nep BOOOpa3HbIX.

WuTerpan, ero reoMerpuyuecKuil W (QU3MYECKUN CMBICI. BbryucieHue
uHTerp anamno popmyie Herorona—Jleitonuna.



IHHJIAHUPYEMBIE PE3YJIbTATBI

OcBoenne ydeOHOro mpeamera «MaTtemaTuka» ITOJKHO OOeCreunBaTh
JOCTHKEHHUE Ha Y OBHE Cp €THETO 0011ero 00pa30oBaHus CIEAY IOMUX JIMTHOCTHBIX,
MeTaIp eAMETHBIX | IP eAMETHBIX 00pa30BaTEIbLHBIX P €3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIMgHOCTHBIE pE3yNbTaThl OCBOCHHUS MPOTPaMMbl y4eOHOTO IIpeaMeTa
«MaTtemaTHhka» XapaKTEPU3YyIOTCA:

I'paxknanckoe BoCUTaHUE:

c(Oop MUPOBAHHOCTHIO TPAKIAHCKOM MO3UITUH 00YUaIOIIETOCS KaK aKTUBHOTO
M OTBETCTBEHHOTO 4YJIEHa POCCHUHCKOTO OOIIecTBa, MNPEACTaBICHUEM O
MaTeMaTUYECKUX OCHOBAX (DYHKITMOHHMPOBAHUS Pa3JUYHBIX CTPYKTYD, SBJICHHIA,
MpOIEAYp TpakIaHCKOTo oOImecTBa (BBIOOpPHI, ONMPOCHI W IIp.), yMEHHEM
B3aMMOJICICTBOBaTh C COLMAJBHBIMA HHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKIMSIMU U HA3HAYECHUEM.

[TaTpnoTryeCcKO€ BOCIUTAHHUE:

cop MUPOBAHHOCTHIO P OCCUHCKOH TP @)KTaHCKOW UACHTUYHOCTH, YBaKCHUS K
TP OLIJIOMY U HACTOSIIEMY P OCCHUICKOM MAaTEMATHUKH, LIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUSIM P OCCUUCKNX MATEMATUKOB M P OCCHMCKOW MAaTEMATHYECKOW IITKOJIBI,
K KCIOJIb30BAHUIO ITUX JOCTMXKCHHM B APYTUX HayKax, TEXHOJOTHUSIX, chepax
AKOHOMMKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCITUTAHUS

0CO3HaHHUEM Y XOBHBIX LICHHOCTEH P OCCHUICKOTO Hapo/a;
c(OpMUPOBAHHOCTbIO HPABCTBEHHOTO CO3HAHMS, JSTUYECKOTO TMOBEACHUS,
CBA3aHHOTO C NP AKTUYECKUM TP UMEHEHUEM JOCTUKEHUN HAYKHU U JEATEIIbHOCTHIO
y4€HOT0; 0CO3HAHMUEM JIMYHOTO BKJIaJ1a B IOCTP OEHUE YCTOMYUBOTO Oy AYIIIETO.

DCTEeTUYeCKOe BOCIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MUPY, BKIIOUas 3CTETUKY MaTeMaTW4ECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 38124, PEIICHUMN, PACCY K ICHUIA; BOCHPUUMYUBOCTHIO
K MaTeMaTU4Y€CKUM aCEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA.

DOU3NYECKOE BOCITUTAHUE:

chOpMUPOBAHHOCTHIO YMEHUS TPUMEHATh MaTeMaTUYECKWe 3HAHUSA B
MHTEp ecax 3JI0pOBOTO U O€30MacHOT0 00pa3a )KMU3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3/10p OBOE MUTAHUE, COATaHCUPOBAHHBIA P EXKUM 3aHATUNA U
OTABIXA, pEryispHas puznueckas akTUBHOCTH ); GU3UUECKOTO COBEPIIICHCTBOBAHMS,
TP ¥ 3aHSTUAX CIOP THBHO-03/I0POBUTEIBHOM 1€ TEIbHOCTHIO.

TpynoBoe BocriuraHue:



TOTOBHOCTBIO K TPYJly, OCO3HAHUEM IIEHHOCTU TP YJI0JIIOOUS; HHTEPECOM K
pa3zauuHbM  chepam  mpodeCCHOHATBHON  JCSITEIILHOCTH, CBA3aHHBIM C
MaTeMaTUKOW U e€ MPUI0KEHUSIMU, YMEHUEM COBEPIAaTh OCO3HAHHBIM BBHIOOD
Oyaymielt mpodeccud M peau30BbIBATH COOCTBEHHBIE >KU3HEHHBIC TUIAHbL;
FOTOBHOCTBIO UM  CIIOCOOHOCTbIO K MAaTE€MaTUYECKOMY OOpa30BaHUIO H
caMOOOpa30BaHUIO HAa MPOTSIKEHUU BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YUYACTHIO B P EIIEHUH TP AKTUYECKUX 3a]1a4 MATEMaTUYE€CKO M HAPaBJICH HOCTH.

DKOJOTrMYECKOE BOCIUTAHNUE:

chOpMUPOBAHHOCTHIO DKOJOTUYECKOW KYJIbTYpbhl, TOHUMAHUEM BIIUSHUS
COLIMAaJIbHO-3KOHOMMYECKHX TP OLIECCOB HA COCTOSIHUE P UP OTHOM M COLIMAIbHOM
Cpeabl, OCO3HaHUEM TJOOAJIBHOTO XapakTepa HJKOJOTHUYECKUX MpooIieM;
OpPUEHTALIMEN HA MPUMEHEHUE MAaTEMaTUYECKUX 3HAHUW IS pElIeHUs 3a/1ay B
00J1aCTH OKP y>KaIOIIIEH CP €/1bI, IJTAHUPOBAHMS ITOCTYTIKOB U OTICHKH UX BO3MO>KHBIX
MOCJIEACTBUM 1151 OKP YIKAIOILIEH CP €/IbI.

[{eHHOCTH HAYYHOTO IO3HAHUS:

c(Op MUPOBAHHOCTHIO MUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKHM ©  OOIIECTBEHHOW TMPAKTUKHU, IMOHUMAaHUEM
MaTeMaTUYECKOM HayKd Kak cdepbl 4eI0BEUECKOM JEATEIILHOCTH, ATAllOB €€
pa3BUTHS W 3HAYUMOCTU IS PAa3BUTHUS IUBWIM3ALMM; OBJIAJCHUEM SI3BIKOM
MaTEMAaTUKA W MATEMAaTHYECKOW KYyJIbTYpOW KaK CpPEIACTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYLIECTBIATh NPOEKTHYI0 M HCCIEAOBATENBCKYIO JIEITENbHOCTD
WHJIMBU1y aJIbHO U B T'p yIIIIE.

METAHNPEIMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHbIe pe3yJIbTaThl OCBOCHHUS IPOrpaMMBI YUEOHOTO TP eIMeTa
«MatemaTuka Xap aKTepU3yOTCS OBJIaJICHUEM YHUBEP CAJIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHbIMU — KOMMYHUKAMUBHIMU
OelicmeusmMu, YHUBEP CAlbHIMU Pe2YNIAMUBHBIMU OeUCBUAMU.

1)  Vuusepcanvmuvie  nosmasamenvuvle  Oelicmeus, — 0becneuusaom
Gdopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCO8 00yUaowuxcs (0ceoeHue
Memo008  NO3HAHUSL  OKPYICAIOWEe20  Mupa, NpuMeHeHue  J0UYECKUX,
uccne008amenbcKux onepayutl, yMeHull pabomamo ¢ ungpopmayuets) .

ba3oBbie mornueckne 1elCTBUS

e BBIABIISTH M Xap aKTEPHU30BAThH CYIIECTBEHHBIC TP U3HAKH MaTEMaTH4 eCKUX

O0OBEKTOB, MOHSATUH, OTHOIICHUM MEXIYy MOHATHUSMHU; (DOPMYIHUPOBATH
OTpe/eNiCHUs TOHSATHH; yCTaHABIMBATh CYIIECTBEHHBIM  IpU3HAK
KJTacCU(UKAIMH, OCHOBAaHUS I OOOOIICHUS W CpPaBHEHHS, KPHUTCPUH
P OBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh, (OPMYIUpPOBATH U NPEOOpa3oBbIBaTh  CYXKICHUS:
yYTBEPIUTENbHbIE U OTPHULATEIbHbIC, €IMHUYHbIC, YACTHbIE U OOLIUE;
YCIIOBHBIE;

BBUSIBJISIT ~ MAaTEMAaTHUUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTUBOpeurst B (akrax, NaHHBIX, HAOJNIOACHUSIX M YyTBEpP KICHUAX;
Ip eJ1araTh Kp UTEPUH JJIs1 BBISIBJICHHS 3aKOHOMEPHOCTEN U P OTUBOP €U
JienaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JAENYKTHBHBIX U
MHAYKTUBHBIX YMO3aKIIOUEHUH, y MO3aKIIIOUE€HUM 110 AaHAJIOTUH;
OPOBOJUTH  CAaMOCTOSITENIBHO  JI0KAa3aTelIbCTBA  MAaTEMaTUYECKHX
yTBEPKJAEHUH (MpSMbIE U OT MPOTUBHOTO), BEICTP aUBATh ap 'y MEHTALUIO,
NPUBOJAUTh MPUMEPHI U KOHTPHPHUMEPHI; 00OCHOBBIBaTh COOCTBEHHBIE
CY’KJI€HUS U BBIBOIbI;

BBIOMpATh CrOco0 peuieHus yueOHOM 3ajayu (CpaBHUBATh HECKOJIBKO
BapUAHTOB peEIIeHUs, BbIOMpaTh HauOosiee MOAXOISIIMH C y4ETOM
CaMOCTOSITETIbHO BbIJICTICHHBIX KP UTEPHEB).

ba3oBrIe nccnenoBaTeIbLCKIE ICHCTBUA

UCIIOJIb30BaTh BOTIP OCHI KAK HMCCIIEIOBATEIHCKUI HHCTP YMEHT TIO3HAHUS;
GbopMyIMpOBaTH BOMPOCHI, (PUKCHPYIOLIUE MPOTUBOpPEUHUE, IpoOieMy,
yCTaHABIMBATL KHCKOMOE H  JIaHHOE, (OPMHUpPOBATh THUIIOTE3Y,
apTyMEHTHPOBATh CBOIO MTO3HIINIO, MHEHHE;

P OBOJIUTH CaMOCTOSTEIbHO CIUTaHUP OBAHHBINA DKCIIEP IMEHT,
UCCIIEIOBAaHUE 10 YCTAHOBJIICHMIO OCOOEHHOCTEH MaTeMaTH4eCKOro
oObeKTa, SBJIEHHS, MPOIECCa, BBISBICHUIO 3aBUCHMOCTEH MEKITY
00beKTaMu, SIBIICHUSIMHU, TP OTIECCAMU;

CaMOCTOSITEIbHO (DOPMYJIMPOBATH 00OOIIICHHS U BBIBOIBI IO P €3yJIbTaTaM
P OBEIEHHOTO HAOIIOACHMSI, UCCIEOBAaHMS, OIIEHUBATH JOCTOBEP HOCTh
MOJTyYEHHBIX P €3YJILTATOB, BEIBOJIOB M 0000IIEHHUI;

P OTHO3MPOBATh BO3MOYKHOE Pa3BUTHE MpOIECcca, a TAKKE BBIJIBUTATH
TP €TIOI0KEHUS O €TO Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pab6oTa ¢ uadopmaruei:

BBISIBIISATH NeUIUTHI HH(OOP MATIMH, JaHHBIX, HEOOX OIMMBIX JIJIST OTBETA HA
BOTIP OC ¥ JJIS1 P CIICHUS 33/1a4H;

BEIOMpaTh HMHPOpMAIMIO W3  HWCTOYHUKOB  PA3JIMYHBIX  TUIIOB,
aHAJU3UPOBATh, CHCTEMATU3UP OBATh M WHTEP P ETUPOBATH HHPOP MAIUIO
Pa3JIMYHBIX BUJIOB U OP M TP €/ICTABIICHUS;

CTPYKTYpHPOBaTh HH(OP MAITUIO, TIP €ICTABIIATH €€ B P a3IU4HbIX (popmax,
WJLTIOCTP UPOBATh rpadruecK;

OIICHUBATh  HAA&KHOCTH ~ MHPOpMAIMM IO  CaMOCTOSITEIIHLHO
cOpMyTUPOBAHHBIM KP UTEPHUSIM.



2)

YHuusepcanouvie KomMMmynukamugHvle Oeticmsusi, 00ecneuusaom

chopMuUpoBAHHOCMb COYUATLHBIX HABBIKOS8 00YUAIOUUXCSL.
OO1enue:

BOCIIP MHUMATh ¥ JOP MYJIMPOBATH CYKIEHUS B COOTBETCTBUU C Y CJIOBUSIMU
Y LIEISIMH OOLIEHUS; ICHO, TOYHO, TP aMOTHO BbIPaKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX U MHCbMEHHBIX TEKCTaX, AaBAaTh MOSICHEHUS 10 XOAY P ELICHUS
3aJ]a4yi, KOMMEHTUPOBATH 10Ty YEHHBIH p €3yNIbTaT;

B X0/1€ 00CY KAEHHUS 3a]JaBaTh BOIIP OCHI 110 CYILECTBY 00CY X AaeMOU TEMBI,
np 00JIeMbl, pelraeMoi 3aJjauu, BBICKa3bIBATh U/I€U, HALICIICHHbBIE HA TTIOMCK
pELLIEHUsI; COMOCTaBIISITh CBOM CYXIEHUA C CYXICHUAMH JPYTUX
YYaCTHUKOB Juajora, OOHapyKUBaTh pa3jMuue U CXOJACTBO MO3UIMIL; B
KOppeKkTHOU popMme hop MyIHpOBaTh p a3HOIJIACHS], CBOM BO3PAXKEHUS;
OpEICTaBIATh  pe3yJbTaThl  pElIeHHs  3aJadyd,  OSKCIEepHUMEHTa,
UCCIIeIOBAaHMsI, MPOEKTA; CAMOCTOSITELHO BBIOUpATh POpMAT BHICTY TUICHHS
C y4€TOM 3ajay Ip €3eHTALIMU U 0COOEHHOCTEN ay TUTOPHUH.

CoTpyAHUYECTBO:

MOHUMATh U UCTIOIb30BATH [P SUMYIIIECTBA KOMAHTHOW U MHTUBH/TY ATLHON
paboThl TIPU pEIIeHUH yYeOHBIX 3ajay; MPUHUMAThH 1eJIb COBMECTHOU
NESITETbHOCTH, IUIAaHUPOBATh OPTAHU3AIMI0 COBMECTHOW PaboTh,
pacrpenensaTh BUALI paboT, JTOTOBapUBATLCA, OOCYXKIAaTh MPOIECC M
pe3yJIbTaT paboThl; 00001IaTh MHEHUS HECKOJIBKUX JTIOJICH;

y4aCTBOBATh B I'P YIIOBBIX GopMax paboThl (00CyKaeHHs,, 0OMEH MHEHUH,
«MO3TOBBIE HITYpMBD» M WHBIC); BBITIOJHITh CBOI YacTh PadOThI U
KOOP IMHUPOBATH CBOM JICHCTBHUS C IPYTUMH WICHAMH KOMaH/Ibl; OIICHUBATH
KauyecTBO CBOEro BKJIaJa B OOmMMIA TPOAYKT TIO KPHUTEPHSIM,
cOopMyIUPOBAHHBIM YUYaCTHUKAMU B3aUMOCHCTBHUSI.

3) Vuusepcanvuvie pezyniamuensie oeticmaus, 0oecnequsarom hopmuposanie
CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS IUUHOCU.
CamoopraHuzarusi:

COCTaBJISITh IJIaH, AJITOPUTM PEILICHUS 3a/1a4H, BHIOUPaTh CIIOCOO P eIIeHHUS ¢

y4ETOM UMEIOIITUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, ap TYMEHTHPOBATh
¥ KOPPEKTHPOBATh BAPUAHTHI P CIICHUN C y4E€TOM HOBOM MH(OP MaLIUH.
CaMOKOHTPOJIb:

BIIaJIcTh HAaBBIKAMHU TIO3HABATENBHOM peQIeKkcud Kak OCO3HAHHS
COBEpIIAEMBIX JIEUCTBHI M MBICIIMTENbHBIX P OLIECCOB, UX P E3YJIbTaTOB;
BJIaJIETh CII0OCOOAMM CAMOTIPOBEPKH, CAMOKOHTPOJISI IIPOIIecca 1 pe3yIibTaTa
p CIIEeHUS] MATEMATUYECKOH 3a/1a4u;



e MPEABUJIETH TPYIHOCTH, KOTOPBIE MOT'YT BOHUKHY Th [IPH PELIECHUU 33a4H,
BHOCUTb KOPPEKTUBBI B I€SITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OITMOOK, BHISIBJICHHBIX TP YTHOCTEH;

e OLECHMBATh COOTBETCTBUE pe3yJibTaTa LEIW M YCIOBUSAM, OOBSICHATH
IIPUYMHBI JOCTHKCHHSI WIM HEIOCTHKEHUS PE3YJIbTaTOB JESATEIbHOCTH,
HaXOJUTh OIIMOKY, aBaTh OLIEHKY [P HOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIbTATbBI

OcBoenune yuebHOro Kypca « Anrebpa 1 Hadana MaTeMaTUYECKOTO aHAJIN3a)
Ha YPOBHE CpeIHero o0IIero o0pa3oBaHus JOJKHO 00ECNeUnBaTh JI0CTHKEHUE
CIIEAYIOIIHX TP €IMETHBIX 00pa30BaTeNbHBIX P €3yJIbTaTOB:

11 KUIIACC

Yuciia 1 BbIYUCITICHUS

OnepupoBarh MOHATHUSAMH: HATypaldbHOE, LEI0E YHCIO; HCIOJIb30BaTh
P U3HAKU JCITUMOCTH LEJIBIX YHCEN, Pa3JI0KEHUE YKCIIa Ha I OCThIE MHOKHUTEIN
JUJI p elIEHUs 3a/1a4.

OnepupoBatTh MOHSATUEM: CTEIICHD C P allMOHAIbHBIM IOKA3aTEJIEM.

OnepupoBarh MOHATHIMU: JOTapu(pM YHCIIa, TECITUIHLIE W HATYp AJTbHBIC
Jorapu@MBL

YpaBHeHud U HEPABEHCTBA

[IpyuMeHATh CBOMCTBA CTENEHW JUII TIPEoOpa3OBaHUS  BBIP AKECHUIL,
OIIEPUPOBATh MOHATUAMU: MOKA3aTEIbHOE YPAaBHEHHE WM HEPABEHCTBO; P EILATH
OCHOBHBIE TUIIHI TTIOKa3aTEJILHBIX P aBHEHUI U HEP ABEHCTB.

Brimonuate mpeoOpa3oBaHusi BBIPAXKCHUN, COJIEpIKAIIMX JIOTapU(MBbI;
OTIEp UPOBATH MOHATHUSAMHU: JTOTAPUPMUIECKOE YpaBHEHUE U HEP aBEHCTBO; P €IIaTh
OCHOBHBIE TUIBI TOTapU(PMHUIECKUX YPABHEHUI 1 HEP ABEHCTB.

Haxonuts p emennst mp OCTENIINX TP UTOHOMETPUYECKUX HEP ABEHCTB.

OnepupoBarh MOHATUSMH: CUCTEMA JIMHEWHBIX YPAaBHEHUU U €€ P EILCHHUE;
VCIIOJIb30BATh CUCTEMY JIMHEWHBIX YD aBHEHUM IS P ELICHUS] TP aKTUYECKUX 3a/1a4.

Haxoaute penrenust np OCTENIINX CUCTEM M COBOKYITHOCTEW P allMOHAIbHBIX
yp aBHEHUI U HEP ABEHCTB.

MogenupoBarh peajbHbIE CUTyalldd Ha SI3bIKE alreOpbl, COCTABIISTH
BBIDA)KCHUSI, YPABHCHHS, HEPABEHCTBA M CHUCTEMBI [0 YCIOBHUIO 3aJa4H,
UCCIIEI0OBATh MOCTP OCHHBIE MOJIETHY C UCTIOJIb30BaHUEM armapara ajareopsl.

DOyHKIHUU U TPaPUKHU

OmepupoBarh TOHATHUSAMU: TiepuoAWYecKas (yHKIUA, TP OMEKYTKA
MOHOTOHHOCTH (YHKIIMHA, TOYKH OKCTpeMyMa (yHKOuHM, HauOoJbIlee W



HaUMEHbIlIee 3HAYCHHUS (PYHKIUM Ha MPOMEXKYTKE, HCIOJIb30BaTh HMX IS
uccienoBaHus GyHKIUY, 3aJaHHOM I'p aUKOM.

OnepupoBarh NOHATUSMU: TpaUKU MOKA3aTEIbHOM, JTOTApUPMUUECKON U
TP UTOHOMETPUYECKUX (DYHKIMIA; N300paxaTh UX Ha KOOP IMHATHOM IJIOCKOCTH U
VCIIOJIB30BAaTh U151 p CLLIEHNs yPABHEHUI U HEP aBEHCTB.

N306paxars Ha KOOPIMHATHOM IJIOCKOCTU I'p aPUKU JTUHEUHBIX ypaBHEHUHN U

MCIIOJIb30BaTh UX JUIS P €LIECHUS CHCTEMBI INHEWHBIX YD aBHEHUI.

Hcnonp3oBaTh Trpadukd (yHKUMA I8 UCCIENOBaHUS NPOLIECCOB U
3aBUCUMOCTEN U3 1P yTUX YUEOHBIX JUCLUILIHH.

HavaJyia MaTeMaTH4eCKOI0 aHAIU32

OmnepupoBaTh NOHATUSAMU: HENp ep bIBHA (DYHKIINSA; P OU3BOAHAS (QyHKIUY;
UCMOJIb30BaTh F€OMETP MYECKUN U (PU3UUECKHUI CMBICIT TP OM3BOIHOM JJIs1 P €LIECHUS
3ajad.

Haxonute npou3BOIHbIE JIEMEHTAPHBIX PYHKIMI, BEIYUCIISATH P OU3BOIHBIC
CYMMBI, [Tp OU3BEICHHUS, YACTHOT'O (DY HKIIHIA.

Hcnonp30BaTh MPOU3BOIHY IO JJIs HCCIEA0BaHUA (PYHKIIMM HA MOHOTOHHOCTh
U OKCTP EMYMBI, P UMEHSTh P €3YJIbTaThl UCCIIEI0BAHUS K [TOCTP OEHUIO I'P aPUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO JUISI HAXOXKICHUS HAWIYYIIErOo PEIIECHUs B
TP MKJITHBIX, B TOM YHUCIIE COLUAIbHO-9KOHOMUYECKHUX, 3a/1a4ax.

OnepupoBarh TMOHATHSAMHU: TIepBOOOpa3Hass M HMHTErpaji; MOHUMATh
reOMETP MUECKU M PU3NYECKUI CMBICIT HHTETpaia.

Haxonute nepBooOpazHbie a1eMeHTapHBIX (Y HKIIUH; BBIYUCISITh HHTETPaJ M0
dbopmyne Herorona—JleliOnuIa.

Pemate npuknaaseie 3a1a4i, B TOM YHUCJIE COLMUAIBHO-3KOHOMUYECKOTO U
dbuznueckoro xapakrepa, cp eICTBaMi MaTeMaTHY€CKOT0 aHAJTN3A.



11 KJIACC

KounuectBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBaHue pasiesioB ¥ TeM (m¢pposbie)
n/n NPOrpaMMbl Bcero Konrpoarueie | - Ipakririeckie oOpa3oBaTebHbIE
padoThbI padoThI
pecypchbl
CreneHb ¢ palliOHAIbHBIM TOKa3aTEJIEM.
1 [TokazarenbHas ¢pyHkius. [lokasarenpHble 12 1 1
yYpaBHEHHS 1 HEPaBEHCTBA
Jlorapudmuueckas GyHKIHSL.
2 Jlorapudmuyeckue ypaBHEHHS U 12 1 1
HEPaBEHCTBA
Tpuronomerpuyeckre GYHKIHH U UX
3 rpaduku. TpuroHoMeTpruiecKkue 9 1 1
HEPaBEHCTBA
4 ITpouszBoanas. [IpuMeHeHne Nponu3BoIHON 24 1 2
) WHTerpain u ero npuMeHeHus 9 1 1
6 CucreMbl ypaBHCHHU I 12 1 1
7 HarypanbHbie u 11e1p1e yncia 6 1 1
8 HOBTOPGHI/IG, 000011IeHHE, CHCTEMATH3aI s 18 5 5
3HAHUH
OBUIEE KOJIMYECTBO YACOB 10 I[TPOTPAMME 102 9 10




11 KJIACC

KounuecTBo yacos DJIeKTPOHHbIE
Ne ara HppoBbIE
/i Tema ypoka Beero Konrtpoabnbie | IlpakTudyeckue §3yqemm 36[?£03aTenbnme
padoThI padoThI pecypebi
1 CreneHnb ¢ paliiOHAIBHBIM MTOKa3aTeIeM 1
2 CaoiicTBa cTeneHu 1
3 [IpeobpazoBanue BEIpAKEHUH, 1
CoZep KalIMX palliOHATBHBIC CTETICHU
4 [IpeobpazoBanme BEIpaKEHUH, 1
CoJIep KaIMX palliOHATBHBIC CTETICHN
5 [IpeoOpa3oBaHue BEIpOKECHUH, 1
CoJIep KalIMX palliOHATBHBIE CTETIEHN
6 [TokazarenbHble YpaBHEHHUS M HEPABEHCTBA 1
7 [TokazaTenpHBIC YPaBHCHUS U HEPABEHCTBA 1
8 [TokasarenbHble ypaBHEHUS U HEPABEHCTBA 1
9 [TokazarenbHbIC ypaBHEHUS U HEPABEHCTBA 1
10 [TokaszarenpHble ypaBHEHUS 1 HEPABEHCTBA 1
11 [TokazatenpHas GyHKIHUSA, €€ CBOWCTBA U 1
rpaduk
KonTponbhas pabota o teme "CremneHs ¢
12 palMoOHaIbHBIM [TOKA3aTEJIeM. 1 1
[TokazarenbHas pynkuus. [lokazarenpHbie
ypaBHEHUs U HEpaBeHCTBA"
13 Jlorapugwm uncna 1
14 JlecsaTuuHble U HATYpaIbHBIC JTOTAPU (MBI 1




[IpeoOpazoBanue BEIpOKEHUH,

15
COJIeprKaIMX JIOTapu MBI

16 [IpeobpazoBanue BRIpaXXEHUH,
COJIeprKalMX JIOTapu MBI

17 [IpeobpazoBanue BEIpaXXEHUH,
coJiep KaIux Jorapu(mol

18 [Tpeobpa3oBaHue BeIpaKEHUH,
coJiepKaIux Jorapudmol

19 Jlorapudmuyeckue ypaBHEeHHS U
HEPaBEHCTBA

20 Jlorapudmudeckue ypaBHEHHS U
HEPaBEHCTBA

21 Jlorapudmudeckue ypaBHEHHS U
HEPaBEHCTBA

99 Jlorapupmuyeckue ypaBHEHUS U
HEPaBEHCTBA

23 Jlorapudmudeckas GpyHKIHS, €€ CBOWCTBA
u rpadux

24 Jlorapudmudeckas GpyHKIIHS, €€ CBOWCTBA
u rpadux

o5 Tpuronomerpuueckue GyHKIIHH, KX
CBOICTBa U rpauKu

26 Tpuronomerpuueckue GyHKIIHH, KX
CBOICTBa M rpaduku

97 Tpuronomerpuueckue GyHKIIHH, UX
CBOWCTBA U rpaduKu

28 Tpuronomerpuueckue GyHKIUU, UX

CBOMCTBA U rpaduKu




[Ipumeps! TPUrOHOMETPUYECKUX

29
HEPaBEHCTB

30 [Ipumepsl TPUTOHOMETPUUECKUX
HEPaBEHCTB

31 [Ipumepsl TPUTOHOMETPUUECKUX
HEPaBEHCTB

32 [Tpumeps! TPUTOHOMETPUUYECKUX
HEPaBEHCTB
KonTponbHas pabora o teme
"Jlorapudmuueckas GyHKIHSL.
Jlorapudmudeckne ypaBHEHHS U

33 HepaBeHCTBA. TpUroHoMeTpUUYECcKue
(GYHKIIUU ¥ UX
rpaduku. TpuroHOMeTprIeCKIe
HepaBeHCTBA"

34 HenpepriBHbIe QyHKITNN

35 Meto MHTEPBAJIOB /ISl PEIICHHUS
HEpaBEHCTB
Merto UHTEPBAJIOB /IS PELICHHUS

36 HEPaBEHCTB

37 [IpowusBoaHas GyHKIHH

38 [IpownsBoaHas pyHKIHH

39 ['eomeTpuyeckuii U PU3NUECKUIt CMBICTT
IPOU3BOAHOMN

40 ['eomerpuyeckuii 1 GU3NYECKUN CMBICI
MIPOU3BOIHOU

41 [IpowusBoaHBIE P71€MEHTAPHBIX QDYHKITUN

42 [Tpou3BoaHbBIE 37IEMEHTAPHBIX PYHKITUI




43

[IpousBoaHas CymMmbl, IPOU3BEACHUS,
Y4acTHOTO QYHKIIUI

44

[IpousBoaHas Cymmbl, IPOU3BEACHUS,
Y4acTHOT O (YHKIUI

45

[IpounsBoaHas CyMMBI, TPOU3BEICHUS,
YaCTHOTO (PYHKIIMH

46

[IpuMeHeHre MPON3BOTHOM K
ucciaeaoBaHuio PyHKIIUI Ha
MOHOTOHHOCTH U E)KCTpeMYMBI

47

[Iprnmenenne npon3BOIHOM K
UCCIIeIOBAaHUIO QYHKITUIA Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

48

[IpumeneHne nponu3BOIHON K
UCclieIoBaHu0 PyHKIMH Ha
MOHOTOHHOCTb B KCTPEMYMBI

49

[IprMeHeHne MpOU3BOTHON K
UCCIIeIOBAaHUTO QYHKITUHA Ha

MOHOTOHHOCTB 1 3KCTPEMYMBI

50

Haxoxnenne Han0oIbIIero u
HaWMEHBIIETO 3HaYeHUs QYHKIIUH Ha
OTpE3Ke

o1

HaxoxneHue HanOoJIbIIero u
HAaUMEHBIIETO 3HAYCHU ST PYHKIIMH Ha
OTpe3Ke

52

Haxoxnenne HanbobIIero u
HANUMCHBIIICT O 3HAUCHU A (I)yHKHI/II/I Ha
OTpe3Ke




53

Haxoxnenue HaubonbIIero u
HaWMEHBIIET0 3HaYeHUsT QYHKIIUH Ha
OTpe3Ke

54

HaxoxneHue HanOoJIbIIero u
HAaWMEHBIIETO 3HAaYeHU ST PYHKIINHI Ha
OTpe3Ke

55

Haxoxnenne HanbosbIIero u
HaWMEHBIIETO 3HAYCHU ST QYHKIIUH Ha
OTpe3Ke

56

[Ipumenenue npou3BOIHON IS
HaXO0>KJICHUS HAWJTY4ILEro pelieHus B
MPUKJIAJIHBIX 3a7a49aX, JUIsl ONPEIEICHUS
CKOPOCTH TIpoliecca, 3a1aHHoro Gpopmynoi
WM TpapUuKOM

57

KonTponbhas pabota o teme
"ITpousBonHas. IIpumenenue
MPOM3BOTHOM "

58

[TepBooOpa3nas. Tabmuia mepBooOpasHBIX

59

[TepBooOpa3znas. Tabauia nmepBooOpa3HbIX

60

WHterpan, reoMmerpudeckuii U Gpuznyeckuit
CMBICII MHTETpajia

61

WHTerpan, reoMeTpudeckuii 1 pu3nIecKuit
CMBICII MHTETpajia

62

WHuTerpai, reoMeTpuYecKuil 1 pU3NIECKHi
CMBICII MHTETpajia

63

Brrumnciienune naTerpaia mno Gopmysie
Hrerorona—Jleitbuuia




64

Brraucnenmne unterpana no popmyie
Herorona—JleiiOuumna

65

Brruucnenune unrerpana no popmyie
Herorona—JIeitOHUIa

66

Brruucnenue unrerpana no popmyne
Herorona—JleiiOHna

67

CucTeMbl TMHENHBIX YPaBHEHU I

68

CucTeMbl TMHENHBIX YpPaBHEHU I

69

Pemenne npukiIagHbIxX 3aa4 ¢ TOMOILBIO
CUCTEMBI JINHEUHBIX YPAaBHECHUU

70

Pemenne npukiaaHbIxX 3a1a4 ¢ IOMOIBIO
CHUCTEMBI JINHEWHBIX YPaBHEHU U

71

CucTeMbl 1 COBOKYITHOCTH LIEJIBIX,
paluMOHAIBHBIX, UPPALIMOHATIBHBIX,
MOKA3aTeIbHBIX, JIOTAPU(PMHUECKUX

YpPaBHEHUI U HEPABEHCTB

72

CucremMsl 1 COBOKYITHOCTH LICJIBIX,
palMOHAIIbHBIX, UPPALIUOHATIBHBIX,
MOKa3aTeNbHbIX, TOTapu(MUIECKUX
YpaBHEHUI U HEPABEHCTB

73

CucTeMbl M COBOKYITHOCTH IIE€JIBIX,
panroHaNbHBIX, UPPALlOHAIbHBIX,
MOKA3aTeIbHbIX, JJOTapU(PMUUECKUX
YPaBHEHUN U HEPABEHCTB

74

CucTeMbl 1 COBOKYITHOCTH LIEJIBIX,
palMOHANIBHBIX, UPPALIMOHATIBHBIX,
MOKA3aTeJIbHBIX, JTOTapU(MIICCKUX

YpPaBHEHUI U HEPABEHCTB




UcnonbzoBanue rpadukoB QyHKIIUN IS

& pelIeHNs ypaBHEHUIN U CUCTEM

76 UcnonbzoBanue rpadpukoB QyHKIUN IS
pelLIeHUs ypaBHEHUN U CUCTEM
[Ipumenenue ypaBHEHUH, CUCTEM U

2 HEPaBEHCTB K PELICHUI0 MaTeMaTHYECKUX
3ajla4y U 33/1a4 U3 pa3IM4HbIX o0jacTe
HAayKH U pealbHOU KU3HU

78 KonTponbenas padora no teme "MHTerpan
U ero npuMeHenus. CucreMsl ypaBHeHUI"

79 HarypanbHble 1 1ienble yncna B 3a1a4ax 13
peanbHOU )KU3HU

80 HarypanbHble 1 1ienble yncna B 3aa4ax 13
peanbHOM )KU3HU

81 HarypanbHble 1 1ienple uyncna B 3a1a4ax 13
peanbHOM )KU3HU

82 [Ipu3Haky 1eNMMOCTH LEIBIX YACET

83 [Ipu3Haky 1eNMMOCTH LEIBIX YACET

84 [Ipu3Haky 1e1MMOCTH LEIBIX YUCET

85 [ToBTOpenue, 06061IICHUE,
cUCTEMAaTH3alus 3HaHUW. YpaBHEHUS

86 [ToBTOpenue, 06001IIEHUE,
cUCTEMAaTHU3als 3HaHUW. YpaBHEHUS

87 [ToBTOpenue, 06001ICHHE,
cUCTEMAaTHU3als 3HaHUW. YpaBHEHUS

88 [ToBTOpenue, o6o0mIEHNE,

CHCTeMaTH3alKsl 3HaHUI. YpaBHEHUS




[ToBTOpenue, 06001IEHUE,

89 CUCTEMAaTH3aIlUs 3HAaHUM. YpaBHEHUS

90 [ToBTOpenue, o6o0IIEeHNE,
CUCTeMaTH3allus 3HaHUM. YpaBHEHUS

o1 [ToBTOpenue, o600ImIEHNE,
cucremaTu3anus 3HaHuil. HepaBenctsa

92 [ToBTOpEHUE, 0000IIEHNE,
cucrtemaTu3anus 3HaHuil. HepaBencraa

93 [ToBTOpEHUE, 0000IIEHNE,
cucreMarunsanus 3Hanui. HepaBeHcTBa

94 [ToBTOpenue, o6o0IICHUE,
cucreMarusanus 3Hanui. HepaBeHcTBa
[ToBTOpenue, o6oOIICHNE,

95 cucremMaru3amnus 3HaHui. CHUCTEMBI
YpPaBHEHUU
[ToBTOpenue, 06001ICHKE,

96 cucremMaru3anus 3HaHu. CucTeMsl
ypaBHEHU I

97 [ToBTOpeHue, o6o0IICHNE,
cucTemMaTu3anus 3HaHuil. OyHKIIUu

08 [ToBTOpenue, o6o0IICHNE,
cucremMaTu3anus 3HaHuil. OyHKIIUU

99 Hrtorosas koHTpoJbHAas paboTa

100 Hrtorosas koHTpoJbHas paboTa
O06001EeHne, cuCTEMATH3AIIMA 3SHAHUI 3a

101 Kypc ayireOpbl ¥ HadaJl MaTeMaTHYeCKOro

anammsa 10-11 ximaccoB




O06001enne, cucTeEMaTH3AIMA 3SHAHNI 3a

102 Kypc ajreOpbl ¥ Hayal MaTeMaTHYeCKOIr o 1
anamu3a 10-11 kiaccos
OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YYEBHO-METONYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVIAA YYHEHUKA

METOANYECKHUE MATEPHAJIBI IJIAA YUUTEJIA

HUD®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



