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MOACHUTEJBbHASA 3AIIMCKA

PaGouas mporpamma yaeOHOTO Kypca « Anaredpa u Hauajia MaTeMaTHIECKOTO
aHanmu3a» 6a30Boro ypoBHs 11 ooydaroruxcst 10 —11 ximaccoB pa3paborana Ha
ocHoBe Dejiep aTbHOr0 roCy1apCTBEHHOTO 00Pa30BaTEIbHOTO CTAHIapTa CP €THETO
obmero oOpazoBaHus, C y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA,
1P eABSABISAEMBIX K MaTEMaTHYECKOMY O0Opa30BaHUIO, M TPaAUIUI P OCCHICKOTO
obOpa3oBanus. Peanmzanus mporpamMmbl oOecrieunBaeT OBJIAJCHHUE KITHOUYEBBIMU
KOMITCTEHITUSIMH, COCTaBJISIONIMMH OCHOBY JUJISI CAMOPAa3BUTHS M HEIP €p bIBHOTO
00pa3oBaHus, IIETOCTHOCTh OOIIEKYIBTYPHOTO, IMYHOCTHOT'O U TO3HABATEIHLHOTO
Pa3BUTHUS TUIHOCTH 00y YarOIAXCS.

HEJIU U3YYEHUA YYHEBHOT'OKYPCA

Kypc «Anredbpa u Hauaia MaTeMaTHUYECKOTO aHAJIN3a» SABJISIETCS OJTHUM M3
HanOoJIee 3HaUMMBbIX B P OTPaMMe€ CTap LI IKOJIbL, MOCKOJIBKY, C OJTHOM CTOPOHBI,
OH oOecreunBaeT MHCTPYMEHTAJbHYIO 0a3y Ui M3Y4Y€HHUsl BCEX €CTECTBEHHO-
Hay4YHBIX KypCOB, a C JpYTroil CTOpOHbI, (POPMHUPYET JIOTUUECKOE U aOCTp aKTHOE
MBIIIJIEHUE YYalluXCsl Ha YyPOBHE, HEOOXOAUMOM JJIsi OCBOEHHS KypCOB
UH(POP MaTUKH, OOIIECTBO3HAHUSL, HCTOPHH, CIIOBECHOCTHU. B paMkax JaHHOIO Kypca
y4Jalluecs: OBJIAJEBAIOT YHUBEP CAIbHBIM SI3bIKOM COBpPEMEHHOU HayKHu, KOTopas
bopMyIHUpyET CBOU TOCTHKEHUS B MaTeMaTU4YeCKO (hop Me.

Kypc anre0pbl 1 Hauan MaTeMaTUYECKOTO aHAJIN3A 3aKJ1IbIBAET OCHOBY IS
YCHEIIHOTO OBJAJICHUSI 3aKOHAaMU (U3WKH, XUMHH, OWOJIOTHH, MOHUMAaHHS
OCHOBHBIX TEHIEHIIMM OSKOHOMHKH ¥ OOIIECTBEHHOW JKM3HHU, IIO3BOJISET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX U KOMITBIOTEP HBIX TEXHOJIOTHSIX,
YBEpEHHO HMCIIOIb30BaTh UX B MOBCEIHEBHOW XM3HHU. B TOXXe Bpemsi oBiajeHue
a0CTpaKkTHBIMM M JIOTHYECKH CTPOTHMHU MAaTEMaTUYECKUMHU KOHCTP YKIIHSIMU
pa3BUBAaeT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTH
YTBEp KASHUS, UCII0JIL30BaTh 0000IIECHNE M KOHKP €TH3aINI0, a0CTp arupOBaHUE U
aHaJioruto, GOPMHUPYET Kp €aTUBHOE U Kp UTHUECKOE MbllILIeHHEe. B xoe nuzyuenus
anreOpsl U Hayall MAaTEMaTHYECKOTO aHajiu3a B CTapIlied IIKOJe Yyualiuecs
MOJIy4aloT HOBBIM OMBIT pEHICHUs MNPHUKIAJHBIX 3a7a4, CaMOCTOSITEIILHOTO
NOCTPOCHUSI MAaTEMAaTUYECKUX MOJIeNIed pealibHbIX CUTyallud W MHTEPIp eTaluu
NOJIYyYEHHBIX  pEIICHUH, 3HAKOMSITCS € TNpUMEpaMH  MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH B TMpPHUPOJIE, HAyKe U B HCKYCCTBE, C BBIIAIOUIUMUCA
MaTeMaTH4yeCKUMU OTKP BITUSIMU U KX aBTOP aMH.

Kypc obnagaer 3HaUMTENbHBIM BOCHUTATENbHBIM MMOTEHIIMAIOM, KOTOPDIi
peanusyerca Kak 4yepe3 yueOHbId MaTephall, CiocoOCTBYOIIUI (HOP MUPOBAHHUIO
HaAy4YHOTO MHMPOBO33PEHHUSA, TaK U 4Yepe3 crneunpuky ydeOHOU IesTelIbHOCTH,



Tp eOyro1en CaMOCTOATEIbHOCTH, AKKypaTHOCTH, TP O JOJDKATETLHON
KOHUEHTp alli¥ BHUMAaHHS 1 OTBETCTBEHHOCTH 3 MTOJIYYEHHBIN P €3YJIbTaT.

B ocHoBe MeTo1ukH 00y4ueHus anredpe u HauaaaMm MaTeMaTHIECKOTO aHAIM3a
JEKHT NeITETbHOCTHBIN P UHITUI 00y Y EHUSI.

Crpyxkrypakypca « AnreOpa v Hauajga MaTeMaTHUECKOTO aHATU3a» BKITIOUAET
CIEAYIOIIME COAEPKATEIbHO-METOIMYECKUE JIMHUU: «YHCIa W BBIYUCICHUD),
«DyHKIMYU U Tpadukm», « YpaBHEHHUS U HEp aBEHCTBaY, « Hauana MmaTeMaTH4eCcKoro
aHanu3a», « MHOKECTBa M JIOTUKa». Bce 0CHOBHBIE COJIep KATEIbHO-METOJUUECKUE
JVHUW HM3Yy4aroTcs Ha MPOTSKEHUHM JIBYX JIeT OOy4YeHHUs B CTaplled MIKOJe,
€CTECTBEHHO JIOTOJIHAA APYT APYra U MOCTENEHHO HACHIIIAACh HOBBIMU TEMAMU U
pasaenamu. JlaHHBIN KypcC SIBJISETCS UHTETpaTHUBHBIM, MOCKOJbKY OObEIMHSET B
ce0e colep KaHME HECKOJbKUX MAaTeMaTHUYEeCKUX JIMCUUIUIUH:  aireopa,
TPUTOHOMETPUS, MATEMATUYECKUI aHAJIN3, TEOP Ut MHOKECTB U 1p . [1o Mepe Toro
KaK ydalluecs OBIaJeBaloT BCE 0oJiee MNP OKUM MAaTEMATUYECKUM almnapaToMm, y
HUX TOCIEA0BaTEIbHO (GOPMHUPYETCS M COBEPILIEHCTBYETCSI YMEHHE CTPOUThH
MaTEMaTUYECKY O MOJEINb P EATbHOM CUTY ALlUH, ITP UMEHSATh 3HAHWUS, [I0JTy YEHHBIC B
Kypce «AnreOpa M Hayajla MaTeMaTHYECKOrO aHajau3ay», s pelleHus
CaMOCTOSITENIBHO ~ c(HOPMYJIMPOBAHHOM MaTEeMaTHUYECKOM 3ajayd, a 3aTeM
MHTEP TP ETUPOBATH MOJIYYEHHBIH P €3yJIbTaT.

ConepxartennbHO-MeTOqMYECKasd TUHUSA «HHUCTa M BBIUMCIIEHUSD 3aBEPIIACT
(bopMupoBaHNE HABBIKOB UCIIOIb30BaHUS JEHCTBUTENBHBIX YHCE, KOTOP0e OBLIO
Ha4YaTO B OCHOBHOM IIKoje. B crapimieil mkoie oco60oe BHUMaHUE YACNSIETCs
(bOpMHUPOBAHUIO TIPOYHBIX BBIYUCIHUTEIBHBIX HABBIKOB, BKIIOYAIOIMHNX B CeOs
UCTIOJIb30BaHUE Pa3NUYHBIX (POpM 3amUCH JEHCTBUTEIBHOTO YHCIa, yMEHHE
paAlMOHANBHO BBINIOJHATh JIEUCTBUA C HHMH, J€JIaTh NPUKHUIKY, OLICHUBAThH
pesyabraT. OOydaromuecs MOJTy4aloT HABBIKH MPHUOTMKEHHBIX BBIYHCIICHUM,
BBITIOJIHCHMSI JICHCTBUH C YHCIAMH, 3alMCAaHHBIMH B CTaHAApPTHOW Qopme,
WCIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKEHU .

JIuausa «YpaBHEHHS U HEPABEHCTBA» PEAIM3YETCSl HA MPOTIKEHUU BCETO
oO0ydeHHss B CTaplieil IIKoJie, MOCKOJbKY B KaXIOM pasjene IporpamMmbl
P €Iy CMOTPEHO peIIeHHE COOTBETCTBYIOMIUX 3a/au. OOyuaromuecs: OBJa 1€BatoT
pa3NUYHBIMA METOJIAMU PEUIEHUS UENbIX, PalHOHAIBHBIX, UPPaluOHAIBHBIX,
NOKa3aTelbHbIX, JOrapuPMHUUECKUX U  TPUTOHOMETPUUECKUX ypaBHEHHH,
HEPABEHCTB U UX cUcTeM. [loydeHHbIe yMEHUS UCIIOIb3YHOTCS IIP U KCCIEN0BAHNN
(YHKUMH C TOMOIIBIO P OU3BOAHOM, pEIICHUH NPUKIAJHbIX 337a4 U 3aJ1a4 Ha
HaXOXJEHUEe HauOOJIbIIMX W HAUMEHbIIMX 3HaueHud ¢yHkuuu. JlaHHas
coleprkKaTelibHasl JIUHUSA BKJIIOYAeT B ce0s Takke (POpMHUPOBAHUE yMEHUN
BBINIOJIHATh pacuy€rel 1o (opMyJsiaM, IpeoOpa3oBaHUsl LENbIX, PalMOHAIbHbIX,
UPpalMOHATBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKECHUM, a4 TAKKE BBIPaXKECHUM,



coJlep KaluMx cTerneHu u jorapudmel. brarogaps mzyueHuro anreOpanyeckoro
MaTep hajia MpOUCXOUT NalIbHENIIIee P a3BUTHE AJITOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIIJICHUS] Yy4yalluxcs, (OPMHUPYIOTCS HAaBbIKM JEAYKTUBHBIX DacCy>KJICHUH,
paboThl C CUMBOJBHBIMH (OpMaMu, TNPEACTaBIECHUS 3aKOHOMEPHOCTEH U
3aBHCHUMOCTEH B BHJIC p aBEHCTB M HEp aBEHCTB. AnreOpa np eajaraet 3 peKTHBHbBIC
MHCTPYMEHTBI [JI pELIeHUs] MPaKTHYEeCKUX W €eCTeCTBEHHO-HAaY4YHBIX 3ajad,
HATJISITHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKa HAYKH.

CopnepikarenbHo-MeToau4eckasi JuHUSA «DYyHKIMU U TpapuKu» TECHO
Tiep eIIeTaeTCs C P yTHMHU JTUHUSIMH KYP €a, TIOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
MOCTIEI0OBATENIFHOCT U3YUCHUS MaTepuaia. M3ydeHne CTeneHHOH, IToKa3aTeIbHOM,
aorapu(MUYECKON U TPUTOHOMETPUYECKUX (YHKIMH, UX CBOMCTB U TI'pa(uUKOB,
UCTIOJIB30BaHME (PYHKIMN ISl P EIISHHs 3a/1a9 U3 JPYTuX Y4eOHBIX TP €AMETOB U
pealibHOM KU3HM TECHO CBS3aHO KaK C MAaTEMAaTHYECKUM aHAJU30M, TaK U C
peleHreM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM 00JbIIOe BHUMAaHHUE yACSIETCS
(bopMUpPOBaHUIO YMEHUS BEIpakaTh (GOpMyIaMu 3aBUCUMOCTH MEXKAY P a3 TMYHBIMU
BEJIMUMHAMHU, UCCIENOBATh TOJNy4YeHHbIe (YHKIUH, CTPOUTh HUX TpaduKu.
Matepuan 3Toi coepKaTebHOM TMHUY HALICTICH Ha P a3BUTHE yMEHHI U HABBIKOB,
MO3BOJISIOIIMX BBIP &KaTh 3aBUCUMOCTU MEX]ly BETUYMHAMU B pa3InIHON hopme:
aHAJIUTUYECKOM, rpaduueckoii u ciaoBecHOW. Ero wusyueHume cnocoOCTBYeT
Pa3BUTUIO AJTOPUTMHUYECKOIO MBILIJIEHUS, CIOCOOHOCTH K OOOOILIEHUIO H
KOHKp €TU3aI1H, UCTIOJIb30BAHUIO AHAIOT HIA.

ConepxarenbHas nuHus «Hauyama MatemMaTHuecKOTo aHaiIn3a» MO3BOJISIET
CYILECTBEHHO PAacCIIMPUTh KPYT KaK MaTEMaTUYECKHUX, TAK U MPHUKIAAHBIX 3a1a4,
JOCTYITHBIX 00YYaIOLIMMCS, y KOTOPbIX HOSIBISETCS BOZMOKHOCTh UCCIIEIOBATh U
CTp OouTh rpaduku PyHKIIUN, OTIPEIEIIATh MX HANOOJIbIINE 1 HAUMEHBIITNE 3HAYCHIS,
BBIYUCIATH IIomaau Guryp u oO0bEMBI Tel, HAXOJUTh CKOPOCTH M YCKOP CHUS
nponeccoB. JlaHHas conepikaTellbHAsE JTUHUS OTKPBIBACT HOBBIE BO3MOXKHOCTH
MOCTPOCHUS MATEMATHYECKUX MOJIENEH peadbHbIX CUTYyalWid, HaXOXICHUS
HAWJTYYIIETro PEIICHUs B NP UKJIAHBIX, B TOM YHCJIE COIMAIHbHO-IKOHOMUYECKHX,
3a7a4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHUYECKOTO aHalih3a CIIOCOOCTBYET
pa3BUTHIO aOCTPaKTHOTO, (POPMATHHO-TOTHUECKOTO M KPEATUBHOTO MBIIILJICHWS,
(bopMUPOBaHUIO YMEHUH p aclIO3HABATH P OSIBJICHUS 3aKOHOB MATEMATHKH B HAYKE,
TEXHUKEe W UCKyccTBe. OOydarommecs y3HAlOT O BBIJIAIONINXCS P e3yJIbTaTax,
MOJIYYEHHBIX B X0JI€ pa3BUTHUSI MATEMATUKHU KaK HAyKH, M UX aBTOPax.

ConepxarenbHO-MeToAu4YecKas TUHUS « MHOXKeCTBa U JIOTHKA» B OCHOBHOM
MOCBSIIIEHA  DJIEMEHTAM TEOPHH  MHOXKECTB. | eopeTHKO-MHOXXECTBEHHBIC
TP €ZICTABJICHUS 1P OHU3BIBAIOT BECh KYPC IMIKOJIbHOW MATEMATHKHU U TIp €J1araror
HauboJiee YHUBEP CAJIbHBIN A3bIK, 00bETUHSIONINI BCE Pa3/iebl MATEMATUKU U €€
NP WI0KEHUH, OHU CBSI3BIBAIOT Pa3HbIE MATEMAaTUYECKHE AUCHUIUIMHBI B €IMHOE



nenoe. [TosToMy Ba)XHO JaTh BO3MOKHOCTH IIKOJIBHUKY MOHUMATh TEOPETUKO-
MHOKECTBEHHBIN A3bIK COBPEMEHHON MaTEeMaTHUKH M HCHOJIb30BaTh €ro s
BBIP a’KEHHsI CBOUX MBICTIEH.

B kxypce «Anrebpa m Havama MaTeMaTHYECKOTO aHAJIM3a» IPHUCYTCTBYIOT
TaKXKE€ OCHOBBI MAaTEMaTHYECKOTO MOJIEIUPOBAHUS, KOTOPHIE IIpHU3BAHBI
copMHPOBATH HABBIKH ITOCTP OCHHS MOEIICH P ealIbHBIX CHTY aIlHid, ICCIIEIOBAHMS
ATUX MOJENel ¢ TMOMOIIBIO ammapara anreOpbl ¥ MaTeMaTHYECKOTO aHalu3a u
MHTEP [P €TAINH TIOJTYUYSHHBIX Pe3yTbTaToB. Takue 3a/1aHusl BIDICTEHBI B KK IBIH 13
pa3/esoB MpOrpaMMBbl, TOCKOJIBKY BECh MaTepra Ky pca IUPOKO UCTIONb3YeTCs IS
peleHusl MPUKIAAHBIX 3a7ad. [[pu pemeHnn peanbHbIX MPaKTUYECKUX 3aad
ydJaluecs pa3BUBAIOT HAOIIOAATEIbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBarhCsi, UCMOJIb30BaTh AHAJOTHUIO, 0000IIaTh U KOHKp €TU3HPOBATH
npobiemy. JlearenbHOCTh 10 (HOPMHUPOBAHUIO HABBIKOB PEIICHUS TP UKIATHBIX
3a/1a4 OpraHu3yercs B Mpoliecce U3yUeHHs BceX TeM Kypca «Anredpa m Havana
MaTEeMaTUYECKOTO aHATU3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM 11aHE Ha M3yuYeHHe Kypca aireOpbl 1 Ha4aja MATEMATHYECKOTO aHaJIM3a
Ha 0a30BOM YpOBHE OTBOAUTCA 2 yaca B Henento B 10 kacce n 3 yaca B HEZIENIO B
11 xnacce, Bcero 3a n1Ba rojaa o0yuenus — 170 yacos.



COJAEPKXAHUME YYEBHOI'O KYPCA
10 KJIACC

Yuciia u BbIYUCICHUSA

Pamuonanphbie yncina. OObBIKHOBEHHBIE M JECATUYHbBIE IPOOH, P OLEHTHI,
OCCKOHEYHBIE TIEPHOAMYECKHE JapoOu. ApudMernyeckue Omepamud ¢
palMOHAIBHBIMU YUCIIaMU, PE0Opa30BaHUs YUCTOBBIX BhIpakeHul. [Iprumenenne
apoOeli 1 MpOLEHTOB JJIsl PEeILIeHUs NP MKJIAIHbIX 3a7a4 U3 Pa3JIMIHbIX OTpPaciei
3HAHUM U P eaJIbHON )KU3HHU.

JlerictBuTenbHble 4Yucha. PalnuoHanbHbE W UPPAUMOHAIBHBIE YHCIIA.
Apudmernueckue ornepanuu C JAEUCTBUTENbHBIMU 4YuciaMu. [IpuOnumxéHHbie
BBIYHCIICHUS, [P aBUJIA OKPYTJIEHUS, TP UKUJIKA U OLIEHKA P €3yJIbTaTa BEIYMCICHUM.

Crenmenp ¢ 1ensiM  nokazateneMm. CranmapTHas ¢opma  3amucu
neiictButenbHOro uucina. lMcnonbs3oBanue mnoaxonsmiel (Gopmbl  3amMcH
JNEUCTBUTENBHBIX YHUCENl JUIS pELICHUs NMPaKTUYECKUX 3aJad U TP €ACTaBIICHUS
JAHHBIX.

Apudmernueckuii  KOpEeHb  HaTypajlbHOM  creneHd.  JleHcTBuUs — C
apU(pMETHYECKUMHU KOP HIMU HATypaJIbHOM CTEIIEHH.

CuHyC, KOCMHYC U TaHI'€HC YMCIIOBOI'0O apTyMeHTa. Ap KCUHYC, ap KKOCHHYC,
apKTaHT€HC YHUCIOBOTO apryMEHTA.

YpaBHeHMS U HEPABEHCTBA

ToxnecTBa v TOXKAECTBEHHbIE TP €00pa30BaHUS.

IIpeoOpazoBanue TP ATOHOMETPUUYECKUX BBIP A)KEHU . OcHoBHbIE
TP UTOHOMETpUUEeCcKHue Gop MyJIbL.

YpaBHeHUE, KOp €Hb ypaBHEHUS. HepaBeHCTBO, p elieHne HEp aBEHCTBA. MeToz
VHTEP BaJIOB.

Pemienue niensix u 1p 00HO-pallMOHAIBHBIX Yp aBHEHUH U HEP aBEHCTB.

Pemenne up p annoHaIbHBIX YPAaBHEHUN U HEP ABEHCTB.

Pemenne Tp uroHOMeTpUYECKUX YpaBHEHUN.

[IprMeHeHre yp aBHEHH K HEP aBEHCTB K P €LIEHUIO MATEMAaTUYECKUX 33734 U
3aJ1a4 U3 p a3JIMYHbIX 001acTell HAYKU U P €aJIbHOM )KU3HU.

DyHKIHMU ¥ TPaPuKHU

Oyuknus, crnocoObl 3amaHus (yHkiuu. ['paduk dbysknuu. Bzanmbo
00p aTHbI€ (QYHKIINH.

OO6nactp onpeneneHuss 1 MHOKECTBO 3HaueHuM QpyHkuuu. Hynu ¢pyHkuumm.
[1p oMexXyTKH 3HAKOMIOCTOSIHCTBA. YETHBIE U HEUETHBIE (DY HKIIMH.

CrenenHast QyHKIUS ¢ HATYp aJIbHBIM U LIENIBbIM NOKa3aTteneM. E€ cBoiicTBa u
rpaduk. CBOMCTBA U I'p aUK KOPHsI 71-OM CTETICHHU.



TpuroHoMerpuyeckass OKpYKHOCTb, OIPEAEIECHUE TPHUTOHOMETPHUYECKUX
(GYHKIHH 9UCITOBOTO apTyMEHTA.

Havajga maTeMaTH4eCKOIo aHAJIM3a

ITocnenoBaTenbLHOCTH, CITOCOOBI 3a1aHus MIOCJIEAOBATEIIHLHOCTEN.
MOHOTOHHBIE TOCIEI0BATEIbHOCTH.

Apudmerndeckas 1 TeoMeTp MIecKas Mp orpeccur. beckoHeuHo yObIBaromast
reomeTpudeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIICH T€OMETP MY ECKOM
nporpeccurd. @opmyiia CI0KHBIX MPOLEHTOB. Mcoib30BaHUE MPOTPeccur Jyis
p elIeHUs p €aIbHBIX 3a]1a4 TP MKJIAJHOTO XapakTepa.

MHo:kxecTBa 1 JIOTHKA

MHOKeCTBO, onepainuu HajJ MHOXecTBaMH. Jnarpammbl Diinepa—BeHHa.
[IpumeHeHre TeopEeTUKO-MHOKECTBEHHOTO almmnapara JJisi OMHCAHUS P eaibHbIX
P OIIECCOB U SIBJICHUH, TIP U P EIICHUH 3aa4 U3 AP YTUX yUEOHBIX ITP €IMETOB.

Onpenenenue, Teop eMa, CIIeICTBUE, JOKA3aTEILCTBO.

11 KUJIACC

Yucsia 1 BbIMUCTICHUS

Hatypanbeuble u nensie uncina. [Ip u3Haku 1e1rMMOCTH HENbIX YUCEIL.

Crenenb ¢ palMOHAIBHBIM MTOKa3aTeneM. CBOWCTBA CTEIICHHU.

Jlorapudm yucna. [lecaTnanbie U HATYp aJibHbIE TOTapU(PMBL

YpaBHeHMS U HEPABEHCTBA

[1p eoOpazoBanme BBIP KEHUM, COAEP JKAITUX JIOTAPU(MEL.

[IpeoOpasoBanne BBIpAXKECHUM, COAEPIKAIIUX CTCMCHH C P alHOHAIBHBIM
IIOKAa3aTeNeM.

IIp uMepBI TP UTOHOMETPHUYECKUX HEP ABEHCTB.

IToxka3aTenbHbIEC yPABHEHUS U HEP ABEHCTBA.

Jlorapudmudeckue yp aBHEHHs U HEP aBEHCTBA.

CucreMbl JTUHEHHBIX ypaBHEHM. Penenre mp ukiiaJHbIX 3a7a4 C MOMOIIIBIO
CUCTEMBI JIMHEVHBIX YD aBHEHUN.

Cucrembl 1 COBOKYITHOCTH P allMOHAJIHBIX yP aBHEHUI U HEP ABEHCTB.

[IprumMeHeHne yp aBHEHHI, CHCTEM U HEP ABEHCTB K P ELIEHUIO MATEMATHY €CKUX
3aJ1a4 1 3aJ1a4 U3 pa3JIMUHbIX 00J1acTel HAYKHU U p €alIbHOM )KU3HU.

DyHKIHMU ¥ TPaPuKHU

Oynkuus. [lepuoaudeckue pyHkuu. [Ip omexyTku MOHOTOHHOCTH ()Y HKLIN.
Makcumymbl 1 MUHUMYMBI (QyHKIMU. HauOosblliee 1 HavMeHblllee 3HAUYCHUE
(yHKIMHU Ha TP OMEXKY TKE.

Tpuronomerpuyeckue GyHKINHU, UX CBOUCTBA U I'pa(UKH.

[TokazaTenbHas unorapupmMmudeckas GyHKINUU, UX CBOWCTBA U I'p aPUKU.



Hcnonb3oBanue rpa@ukoB QyHKIUN 115 pelIeHus] ypaBHeHUN U TMHEHHBIX
CUCTEM.

Hcnonb3zoBanue rpadukoB (QyHKUMHA [JJIs MCCIEIOBAaHUSA MPOIECCOB U
3aBUCUMOCTEM, KOTOpPbIE€ BOSHUKAIOT MPU PEIICHUH 3aJay U3 JAPYTHUX YyUeOHbIX
IIP EAMETOB U P €aJIbHOU KU3HHU.

Hauaja MmaTeMaTH4eCKOro aHAJIN3A

Hemp ep siBHbIE QyHKITMU. METO 1 MHTEP BAJIOB JJ151 P €ILICHUS HEP aBEHCTB.

[IpousBognas ¢Qyskmuu. ['eomerpuueckuii u  (QU3UYECKHI  CMBICI
P OU3BOJHOM.

[IpousBoaHbie  3neMeHTapHbIX  (QyHKIMA.  DOPMyIbl  HAXOXKIECHUS
P OU3BOTHOM CYyMMBI, [P OM3BEACHUS U YaCTHOTO (PYHKITUHA.

[IpumeHeHne mp OU3BOAHON K MCCIIETOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKcTp eMyMbl. HaxoxkieHne HanboabIero 1 HAMMEHBIIEro 3HaueHUs PyHKIUN Ha
OTp E€3KE.

[IprMeHeHne TPOU3BOMHOM Ui HAXOXKACHUS HAWIY4YIIEro pelleHus B
MPUKIAAHBIX 3a7a4yax, s ONpPEAEIEHUs CKOPOCTH IMpoLecca, 3aJaHHOIO
(op MyJ1I0i1 UK I'p APUKOM.

[TepBooOpazHas. TaOmuiia nep BOOOpa3HbIX.

WNHrerpan, ero reoMeTpuueckMii M (U3NUECKUld CMbICI. Bbluncnenue
uHTerpanano gopmyne Herorona—JleiiGHua.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBoenue yueOHOro mpeamera « Maremarukay 10JKHO 00eCTIeYuBaTh IOCTHKEHUE
Ha Yp OBHE Cp €ZJHEr0 0011ero 00pa30BaHMsI CIIETY FOIINX JIMYHOCTHBIX , METATIP €IMETHBIX
U TIp €IMETHBIX 00PA30BATENIBHBIX P €3yJILTATOB:

JIMYHOCTHBIE PE3YJIbTATBI

JIngyHOCTHBIE  pe3yJibTaThl OCBOCHHUS NPOTrpaMMbl  y4E€OHOTO  MpeaMeTa
«MaremaTrka» XapaKTEpU3yIOTC:

['paxxnanckoe BOCIUTaHHUE:

chOop MHUPOBAHHOCTBIO TP aXKAAHCKOU MO3UIIMH 00YUJAIOMIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOT'O YJIEHA POCCHIICKOTO OOIIECTBA, MPEACTABICHUEM O MATEMaTHYE€CKHUX
OCHOBax ()yHKIIMOHUPOBAHUS P A3IMIHBIX CTP YKTYP, SIBICHUH, P OTIEAYP I'P AXKTAHCKOTO
obmrectBa (BBIOOPHI, OMPOCHL U TP.), YMEHHEM B3aWMOJECHCTBOBATH C COILMAIBHBIMU
WHCTUTYTaMHU B COOTBETCTBHHU C UX (PYHKIMSIMU U HA3HAYCHUEM.

[TaTpnOTHYECKOE BOCTIUTAHUE:!

chOopMUPOBAHHOCTHIO POCCUUCKON TPakIaHCKON HICHTUYHOCTH, YBaXKECHHSI K
NPOIUIOMY M HACTOSIIEMY pPOCCHHMCKOM MaTeMAaTUKH, LUEHHOCTHBIM OTHOILIEHHEM K
JIOCTHUKEHUSIM P OCCUMCKUX MATEMATHUKOB U POCCUHUCKOM MAaTEMAaTUYECKOW IIKOJBI, K
UCMOJIb30BaHUIO 3TUX JOCTHXKEHUH B 1P yTUX HaAYKaX, TEXHOJOTUSIX, chep ax IKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS

OCO3HAaHHEM JYXOBHBIX LIEGHHOCTEH pPOCCHICKOro Hapo/a; chop MUPOBAHHOCTBIO
HPABCTBEHHOTO CO3HAHMSI, STUYECKOrO ITOBEIEHHUS, CBSI3aHHOIO C TP aKTUYECKAM
TP UMEHEHUEM JOCTMIKEHUN HAYKU U JEATEIbHOCTBIO YUYEHOTO; OCOZHAHUEM JIMYHOIO
BKJIaJia B [IOCTP O€HUE YCTOMYHUBOTO Oy TYILIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKAM OTHOUICHHEM K MHPY, BKIIOYas ICTETHKY MAaTEMaTH4ECKUX
3aKOHOMEpPHOCTEH, 00OBEKTOB, 3a7a4, p EULICHUH, pPacCy KI€HUH; BOCIP UMMYUBOCTBIO K
MAaTEMaTUYECKAM aCIIEKTaM P a3JIMYHbIX BUJIOB UCKYCCTBA.

Pu3zn4ecKoe BOCIIUTAHUE:

chop MHUPOBAHHOCTHIO YMEHHS TP UMEHATh MaTEMaTHIECKUE 3HAHUS B MHTEP ecax
3J0pOBOTO U 0Oe30macHOTO 00pasza >KM3HU, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY
3J0pOBBIO (3I0pOBOE THUTaHUE, COAJTAHCUPOBAHHBIM PEXKUM 3aHITHH WU OTAbBIXA,
perynspHas (u3uYeckas aKTHUBHOCTH); (PU3UYECKOTO COBEPIICHCTBOBAHUS, TPHU
3aHATHSX CIOP THBHO-03I0POBUTEIBHOM AEATETBHOCTBIO.

TpynoBoe BOCIUTAHUE:

TOTOBHOCTBIO K TPYAYy, OCO3HAaHHEM IIEHHOCTH TPYAOIIO0US; HMHTEPECOM K
pas3muuHbM chep aM podeccuoHaIbHON AeSITENbHOCTH, CBI3aHHBIM C MATEMATHKON 1 e€
P WIOKCHUSIMUA, YMEHUEM COBEpIaTh OCO3HAHHBIA BBHIOOp Oynaymiei mpodeccun u
peanu30BbIBaTh COOCTBEHHbBIC JKU3HEHHbBIE IJIaHbI; TOTOBHOCTHIO U CIIOCOOHOCTBIO K



MaTeMaTUIeCKOMYy 0Opa30BaHUIO U CaMOOOpa30BaHMIO HAa TP OTSHKEHUHU BCEU JKU3HU;
FOTOBHOCTBHIO K aKTUBHOMY YUaCTHIO B P €IIIEHUH TP aKTUYECKUX 3a]1a4 MaTeMaTH4 eCKOM
Harmp aBJICHHOCTH.

OKOJOTHYECKOE BOCIIUTAHHE:

cOpMUPOBAHHOCTHIO  AKOJIOTHUYECKOW KyJIBTYpPhI, TOHUMAHHEM  BIIHSHHS
COIIMAJILHO-?KOHOMHUYECKHUX TP OIIECCOB HAa COCTOSTHUE P UPOTHOM U COLIMATbHOM CPEIpI,
OCO3HAaHHEM TJI00AJIBHOTO XapaKTepa AKOJOTHYECKHX MpOoOJeM; OpHUEHTAlheH Ha
P UMEHEHUE MAaTEeMATHYECKUX 3HAHUW JJISI PEIIeHUsS 3a7a9 B 007aCTH OKp Y KaroIeh
Cpebl, TUIAHUPOBAaHUS TOCTYIKOB W OIIGHKH WX BO3MOXXHBIX TOCIIEACTBUHN IS
OKD YKarOILEH Cp EMbI.

[{eHHOCTH HAyYHOTO TTO3HAHUS

cOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO  COBP EMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOMN TP aKTUKH, TOHUMAaHUEM MaTEeMaTH4ECKON
HAYKH Kak chep bl UeTTOBEUECKOH AEATEILHOCTH, ATATIOB €€ p a3BUTHUS U 3HAYUMOCTH JUIS
pa3BUTHUS IUBWIN3AIMK; OBJIAJCHUEM S3bIKOM MATEMAaTUKU M MaTeMaTHYECKOU
KyJIbTYPOM KaK Cp €CTBOM MO3HAHUSI MUP a; TOTOBHOCTHIO OCYIIECTBIATH P OEKTHYIO U
UCCIIEIOBATEbCKY IO JIEATEIbHOCTh MHAUBUIY AJTLHO U B TP YIIIIE.

METANPE/IMETHBIE PE3YJIbTATbBI

MetanpenMeTHbie pe3ybTaThl OCBOCHHUS TNPOrpaMMbl Y4eOHOTO TIpeaMeTa
«MaTemaTuka» XapakTepHU3yIOTCS OBJIAJICHUEM YHUBED CAJIbHBIMUA HO3HAB8AM &IbHbLMU
OelcmeusaMU, YHUBEP CATbHBIMU KOMMYHUKAMUBHBIMU OeUCMBUSMU, YHUBEDCAIbHbIMU
P e2yIAMUBHLIMU OeLLCMBUSAMU.

1) Vuueepcanvnvle nosnasamensnsie oelicmausi, obecneuusarom ¢hopmuposanue
0A308bIX KOCHUMUBHBIX NPOYECCO8 00YUaAUUXCs (0C80eHUue Memoo08 HNO3HAHUS
OKPYIHCAIOWe20 Mupa, NPUMeHeHue JI02UYECKUX, UCCe008amelbCKUX Onepayull, YMeHull
pabomams c uHopmayueti).

ba3oBble normnueckue JeCTBU

e BBUBIIATL M XapaKTEPH30BaTh CYIICCTBEHHBIC NPHU3HAKKM MaTeMaTHYECKHX

O0OBCKTOB, TIOHATHH, OTHOIIECHUH MEKIYy MOHATHAMH, (HOPMYIHPOBATH

ONpeeNeHnsl  MOHSITHM;,  yCTaHaBIMBaThb  CYIUECTBEHHBIA TP M3HAK
KJaccu(UKaly, OCHOBaHMS JjIi OOOOIIEHHS W CpPaBHEHUS, KpUTEPUH
Ip OBOJMMOI' 0 aHAJIN3A;

e BOCIHPHUHMMATH, (opMynIHpoBaThb W  MNPeoOPa3OBBIBATE  CYXKICHUS:
yTBEP IUTENbHBIE U OTP ULIATENIbHBIC, ETUHUYHBIE, YaCTHBIE U OOILIKE; Y CIIOBHBIE;

e BBUIBJISITh MATEMATUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U TP OTUBOPEUUS B
(akTax, TaHHBIX, HAOIIOACHUIX U yTBEP KIACHUIX; MP €AJ1araTh Kp UTep MU ISt
BBISIBJICHUS 3aKOHOMEPHOCTEN U TP OTUBOPEUHIL;

e JelaTh BBIBOABI C HCHOJIB30BAHUEM 3aKOHOB JOTHKH, JEAYyKTUBHBIX U
MHAYKTUBHBIX YMO3aKIFOUEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHUH;



IIP OBOJIUTH CAMOCTOSITETIBHO JTOKa3aTebCTBA MAaTEMATHUYECKUX YTBEP K ICHUM
(TIp IMBIE ¥ OT TP OTHBHOTO ), BBICTPAMBATh apTy MEHTAIINIO, IPUBOIUTH IPUMEPbI
¥ KOHTP PUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKICHHSI M BHIBOIBI;

BBIOHp aTh CLIOCOO perieHus y4eOHOM 3a1aun (Cp aBHUBATH HECKOJILKO BAPUAHTOB
pelieHus, BbIOMpaTh HawbOojee MOAXOSIINA C YYETOM CaMOCTOSTEIBHO
BBIJICTICHHBIX KP UTEP UCB).

BazoBrle nccieqoBaTeILCKAE JEHCTBUS

UCMOJIb30BaTh BOIMPOCHI KaK HCCIENOBATENILCKUNH HHCTPYMEHT TO3HAHUS;
dbopMyIupoBaTE BOMPOCHl, (UKCUPYIOIINE NPOTUBOpEUHEe, Mpo0ieMy,
yCTaHABIMBATh ICKOMOE U AaHHOE, (POP MUPOBATH TUTIOTE3Y, APTYMEHTUPOBAThH
CBOIO MO3UIINIO0, MHEHUE;

P OBOJIUTH CAMOCTOSITENIBHO CIUTAHUPOBAHHBIN HKCIIEP UMEHT, UCCIIEI0BAHUE 0
YCTaHOBJIEHUIO 0COOEHHOCTEN MaTeMaTUUYECKOI0 00bEKTA, SIBJIEHUS, ITp Oliecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKTY 00bEKTaMHU, SIBICHUSIMU, TP OLIECCAMU;
CaMOCTOSITENbHO (HOpMyJIMpoBaTh 00OOIIEHHUSI W BBIBOJBI MO pe3yJbraram
OpOBEIEHHOTO HAONIOJEHUS, WCCIEIOBaHUs, OLIEHUBATh JIOCTOBEPHOCTH
HOJIyYEHHBIX P €3yJIbTaTOB, BEIBOJOB H 0000 1IIEHUI];

OpOTHO3MPOBAaTh BO3MOXHOE pPa3BUTHE IMpoliecca, a TaKKe BbIJBUIaTh
P €IIOI0KEHUS O €TO PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmarmei:

2)

BBISIBIATH eDUIUTHl MHPOpMALUK, JaHHBIX, HEOOXOAUMBIX JJIsI OTBETa Ha
BOIIPOC U JUIS1 P eIICHUS 3a/1a4H;
BbIOMpaTh MHGOPMALIMIO U3 UCTOYHUKOB PAa3JIMYHBIX THIIOB, aHAJIU3UPOBATH,
CHCTEeMAaTU3UPOBATh U MHTEP P ETUPOBATh MHPOPMAIUIO PA3JIUYHBIX BUJOB U
dbop™M Ip e/ICTaBICHHUS;
CTPYKTYpHUpPOBaTh MH(MOPMAIMIO, TPEACTABISATh €€ B pa3IMyHbIX (popmax,
WLITIOCTP UPOBATh rpapryuecKy;
OIICHUBATH HAJIEXHOCTh MH(POPMALIUHU TTO CAMOCTOSTENHHO C(HOPMYITUPOBAHHBIM
KpUTEP USIM.

Vuueepcanouvie = KomMmynukamugnwvle  Oeiicmeus,  obecneuuearom

CchopMUpPOBAHHOCMb COYUATLHBIX HABBIKOS 00 YUAIOUUXCHL.
OoOmtenue:

BOCIIP UHUMATh U POPMYJIMPOBATH CYKJIEHUSI B COOTBETCTBUM C YCIOBHUSIMU U
HEJISIMU OOIIEHUS; ICHO, TOYHO, TPaMOTHO BbIpakaTb CBOIO TOUKY 3pEHUS B
YCTHBIX U MMUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS [0 XOAY P eILlIEHUs 3a/1a4u,
KOMMEHTUP OBaTh MOJyYEHHBIH p €3yJIbTaT;

B X0J¢ OOCyXIEeHUs 3aJaBaTh BOMPOCHI IO CYILIECTBY OOCYKIaeMOW TEMBI,
npoOJeMbl, pelaeMoil 3a1a4u, BbICKa3blBaTh MJIEH, HAIIEJICHHbIE HA TMOUCK
peEILIEHNs; CONIOCTABISITh CBOU CYXKACHUS C CY>KIECHUSIMU JPYTUX YYACTHUKOB
uajora, 0OHapyXUBaTh pa3IMuMe U CXOCTBO MO3ULUI; B KOP PEKTHON opme
(op MyJIMpPOBATH pa3HOIIIACHs1, CBOU BO3PAXKECHHUS;



P EACTABJIATh PE3YIbTAThl PEIICHUSA 3aJa4M, dKCIEP UMEHTA, HUCCIIEIOBaHM,
P 0€KTa; CAMOCTOSITEILHO BHIOMpaTh POpMaT BHICTYIUICHUS ¢ YUETOM 3a7a4
TIp €3EHTAIMH U 0COOEHHOCTEN ay TUTOPHH.

CoTpyAHUYECTBO:

NOHMMAaTh M MCIIOJI30BaTh IPEUMYIIECTBa KOMAHAHOW M WHIWBUIYaJTbHON
paboThl NpU peEUIeHUH Y4YeOHBIX 3ajad; MPUHUMATh I€JIb COBMECTHOU
JesITeIbHOCTH, TFTAHUP OBATh OP TAHU3AIIMIO0 COBMECTHOM PabOThI, p acTIpeIeiTh
BHUJIBI Pa0OT, TOTOBAapUBATHCS, OOCYXKIAaTh MPOIECC M Pe3yabTaT padoThI;
000011aTh MHEHUS HECKOJILKHX JIIOJICH;

y4acTBOBAaTh B TPYMMOBBIX opMax padboThl (00CykneHus, 0OMEH MHEHUH,
«MO3TOBBIE IWITYPMBbD» U HHBIE); BBINOJHATh CBOK YacTh paboOThl U
KOOPAMHHUPOBATH CBOU JCUCTBUA C APYTHMHU WICHAMHU KOMAHJbI, OLICHUBATH
KaueCcTBO CBOEr0 BKJ1a/1a B 00N MPOAYKT MO KP UTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMH B3aUMOICHCTBUSI.

3) VHueepcanvuvie pezynsamuenvie Oeiicmsus, obecneuusarom ¢hopmuposanue
CMBICIIOBbIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOB IUUHOCIU.
CamoopraHuzaius:

COCTaBJIATH IUIAH, AJITOPHUTM PCIICHHA 3ada4H, BI:I6I/IpaTI) CIIoco0 pemicHua C

Y4ETOM UMEIOLIUXCSI PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEW, apTyMEHTUPOBATh U
KOP pEKTHUPOBATh BAPUAHTHI P EHIEHUN ¢ y4ETOM HOBOY HHPOP MaLIHH.
CaMOKOHTPOJIb:

BJ1aJI€Th HABbIKAMH MTO3HABATEIBHOM P eeKCUn KaKk 0CO3HAHMSI COBEP IIaeMbIX
JIEUCTBUI U MBICIUTEIbHBIX P OLIECCOB, UX PE3YJbTATOB; BIaA€Th CIIOCO0aAMU
CaMOTIPOBEPKH, CAMOKOHTPOJSI IpolLecca W pe3yibTaTa  pelIeHus
MaTeMaTHYEeCKOM 3a/1auH;

Ip €ABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPHU PELUICHUH 3a]a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITEIIBCTB,
JTAHHBIX, HAWJEHHBIX OIITUOOK, BHISIBJICHHBIX TP YTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YyJbTaTa NI U YCIOBHIM, OOBACHATH TP UUMHBI
JOCTIDKEHUS WM HEAOCTHKEHHSI pe3yJIbTaTOB JIEATEIbHOCTH, HaXOIUTh
OIIMOKY, 1aBaTh OIIEHKY NP HOOPETEHHOMY OTIBITY .

INPEIAMETHBIE PE3YJIbTATHBI

OcBoeHne y4eOHOTO Kypca «Anredpa 1 Havana MaTEMaTUYECKOTO aHAIN3a» Ha
YypPOBHE cpeaHero ooOmero o0pa3oBaHMsl JOJDKHO 0O0ECneuuBaTh JOCTUKEHUE
CIIEAYIOIIMX TP €IMETHBIX 00pa30BaTENbHBIX P €3YJIBTATOB:

10 KJIACC

Yucia v BLIYNCTICHUSA



OnepupoBarh MOHATUSMM: pPaIlMOHAIBHOE U JEWCTBUTEIBHOE  YMCIO,
OOBIKHOBEHHAS M ICCATHYHAS JIP 00b, TIP OIICHTHI.

BoinonHATh ap upMeTHdecKre onep auy ¢ panuoHaIbHbIMU U JE€HCTBUTENbHBIMU
YUCIIaAMHU.

BoinonHATh npUOAMKEHHBIE BBIYMCIICHUS, WCHOJb3ys MpaBuia OKpYIJIEHUS,
JeNaTh NP UKUAKY U OLIEHKY P €3yJIbTaTa BHIYUCIICHUM.

OmnepupoBarh MOHATUSAMU: CTEMEHb C IENBIM MOKa3aTeneM; CTaHaap THast popma
3aMUCH  JICUCTBUTEIILHOTO 4YHCIA, KOPEHb HATypajbHOW CTENEHHW; MCIOJIb30BaTh
NOAXOAS1IYI0 GOPMY 3alKCH JeHCTBUTENbHBIX YUCEN JJIs PEUICHHUS MPAKTUUECKUX 3a1a4
Y TIp €/ICTaBJICHUS JAHHBIX.

OnepupoBarh MOHATUSMH: CHUHYC, KOCHHYC W TAHIE€HC MpPOHU3BOJIHLHOTO YIJa;
UCMOJIb30BaTh 3alKUCh MPOU3BOJIBLHOIO yriia 4epe3 OOpaTHbIE TPUTOHOMETPHUUECKUE
byHKIHH.

YpaBHeHMd U HEPaBEHCTBA

OnepupoBarh NOHATUSIMU: TOXKIECTBO, YpPaBHEHHUE, HEPaBEHCTBO; LIEJIOE,
palMOHAIBHOE, HPPaLMOHAILHOE YpaBHEHHE, HEPaBEHCTBO; TPUTOHOMETPHUUECKOES
ypaBHEHHUE;

BrinonHATe mpeoOpa3zoBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUH W pellath
TP UTOHOMETPUYECKUE Y aBHEHMUSI.

BoimonHATs MpeoOpa3oBaHusl LENbIX, PalUOHANBHBIX U HUPPalOHAIBHBIX
BBIp@)KEHUM U pelIaTh OCHOBHBIC THUIIBI IENbIX, PAIMOHAIBHBIX U HpP PALUOHATBHBIX
YPaBHEHHUI 1 HEP AaBEHCTB.

[TpuMeHsATh ypaBHEHUS U HEPaBEHCTBA JJI PEIICHUs MAaTEeMaTUYECKUX 3a1ad U
3aJ1a4 U3 p a3JIMIHBIX 00J1acTell HAYKHU M P €aJTbHOM JKU3HH.

MoaenupoBarhb peajibHbIE CUTyalluu Ha SI3bIKE alare0p bl, COCTABIATH BbIP XKEHUS,
ypaBHEHHUS, HEPABEHCTBA M0 YCIOBHUIO 33aa4H, UCCIEA0BATh MOCTP OCHHbIE MOJIEIH C
UCMOJIb30BaHUEM ammapara aareOpsbl.

DOyHKIHUU U TPaPuKHU

OnepupoBarh TOHATUSMU: (YHKIHSA, CMOCOOBI 3amaHus (yHKIHUHA, 00JacTh
OTIp €CJICHNUS ¥ MHO>KECTBO 3HaUeHUM (pyHKIMH, TpauK QyHKIMH, B3aUMHO 0OpaTHbIE
byHKIHH.

OnepupoBarh MOHATUSAMU: YETHOCTH U HEUETHOCTh (PYHKIUHU, HYIU (PYHKIHUH,
P OMEXKY TKY 3HAKOIIOCTOSIHCTBA.

Wcnonb30BaTh rpa@uku GyHKIUHN AJIs1 p €HISHUS yp aBHEHHIA.

Ctpoutb M uutath rpadukd JUHEHHON (YHKUMH, KBaJApaTUYHOU (PyHKIMH,
CTENEHHOM (PYHKIIUU C LEJIBIM IOKA3aTEIEM.

Hcnonbs30BaTh rpaduku GyHKUKN IS UCCIIEOBAHUS P OLIECCOB U 3aBUCUMOCTEH
IpU PELIECHUH 3a/1a4 U3 JpYTUX YUYeOHbIX NP EIMETOB U peanabHOM KU3HU; BBIPAXaTh
(dbopMyJ1aMi 3aBUCIMOCTH MEX1Y BETUYUHAMM.

HayaJia MaTeMaTH4eCKOIo aHAJIU3A



OnepupoBarh  MOHATHSAMH:  TOCIENOBATENBHOCTh, apudMeTHUecKass U
reOMETp MueCcKasi Mp OTPECCUMU.

Omnep upoBaTh MOHATUAMU: OECKOHEYHO YOBIBAOINAS TEOMETP HUECKa s I OTPEeCCHs,
cymMMa 0€CKOHEUHO YOBIBAFOIIEH reOMETP MIECKOM I OTPECCHH.

3aaBaTh MOCIEA0BATENBHOCTH P a3IMIHBIMU CIIOCOOAMH.

Hcnonbs30BaTh CBOWMCTBA TMOCIEAOBATEIILHOCTEW W MPOTPECCHM JJIA P CIIEHUS
pealIbHBIX 3a]1a4 P UKJIATHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

OnepupoBaTh NOHATUSIMUA: MHOYXECTBO, OTIEP ALIMU HAJT MHOKECTBAMU.

Hcnonb30BaTh TEOP ETUKO-MHOYXKECTBEHHBIN amnmapar Ajs OIMCAaHUsl P eabHbIX
P OIIECCOB M SIBJICHUH, IP U P EIIICHUU 3a71a4 U3 P yTUX yUCOHBIX TP €AMETOB.

OnepupoBaTh NOHATUSIMU: ONPEEIEHUE, TEOP EMA, CIIEACTBUE, 10KA3aTEIHCTBO.

11 KJIACC

Yuciia 1 BbIYUCICHUS

OnepupoBark NOHATUSAMU: HATYP AJTBHOE, LIEJI0€ YKCIIO; UCIIOIb30BaTh TP U3HAKA
JETMMOCTHU LEJIBIX YUCEII, Pa3JI0KEHUE YUCIIA Ha P OCTbIE MHOKHUTENH ISl P CILIECHNS
3a1ad4.

OmnepupoBaTh MOHATHUEM: CTENIEHD C PALMOHAJIbHBIM [TI0KA3aTEIEM.

OnepupoBarh MOHATUSMHU: JIOTApU(PM 4YHUCIA, JECATHUYHbIE W HATypaJlbHbIC
J0TapUQPMBIL.

YpaBHeHNS U HEPABEHCTBA

[IpyuMeHATh CBOWICTBA CTEIIEHU JJIsI TP eoOpa3OBaHUS BHIPa)KEHUI; OTICp UPOBATh
NOHATHAMU: IIOKA3aTEJIBHOE YPAaBHEHUE M HEPABEHCTBO; PEIIATh OCHOBHBIC THIIBI
IIOKA3aTENbHBIX YPABHEHUHN U HEP ABEHCTB.

BoimonHsATs  mpeoOpa3oBaHUs  BBIpAXEHHWM,  colepX amux  JorapudMmsl
OTIEpUPOBaTh MOHATHIAMU: JOTapu(MUUYECKOE YpaBHEHHE W HEPaBEHCTBO; peEIlaTh
OCHOBHBIE TUIIBI JIOTAPUPMHUIECKUX YPABHEHUN U HEP AaBEHCTB.

Haxonuts p emenns np 0CTERIMX Tp MTOHOMETPUYECKHUX HEP ABEHCTB.

OnepupoBarh MOHATHSMHU: CUCTEMA JIMHEHHBIX YpPaBHEHHU U €€ PEIICHUE
MCIOJIb30BaTh CUCTEMY JIMHEWHBIX Y aBHEHHM JUUTSI p €IIECHUA P AKTUYECKHX 3a/1a4.

Haxonute pemieHuss npoCTEUIIMX CUCTEM M COBOKYITHOCTEH P allMOHAJIBHBIX
YPpaBHEHUI U HEP ABEHCTB.

MoaenupoBaTh peaabHbIE CUTYaIMU Ha SI3bIKE aJIre0p bl, COCTABIATH BbIP AYKEHM,
YPaBHEHMS, HEPABEHCTBA U CHCTEMBI I10 YCIIOBHUIO 3a]1a4M, HCCIEA0BATh OCTP OCHHBIC
MOJIEJIH C UCII0JIb30BAaHUEM alnapara ajareOpbL

DOyHKIUU U TPaPUKH

Onep upoBaTh MOHATUAMMU: IIEP HOANYECKAS PYHKIMS, TP OMEKYTKH MOHOTOHHOCTU
(yHKUMM, TOYKM OSKCTpeMyMa (PYHKIUHM, HAauOOJIbIIEE M HANMEHbILIEEC 3HAYECHUS



(GYHKIMM Ha TPOMEXKYTKE; UCIOIb30BaTh UX AJI UCCIEAOBaHUS (DyHKIIUH, 3aaHHON
rpaduKoM.

OnepupoBarh MNOHATHAMHU: Tpa(UKH MOKA3aTENBHOM, JIOTApU(PMHUUECKON U
TPUTOHOMETPUYECKUX (DYHKIMIA, M300pakaTh UX HAa KOOPAMHATHOW IJIOCKOCTH H
UCIOJIb30BAaTh JIS P €IIEHNS] yPABHEHU U HEP ABEHCTB.

N300pakaTs Ha KOOPAMHATHON IJIOCKOCTH TpadUKH JTUHEHHBIX ypaBHECHUHA H
MCIOJIb30BaTh UX JIJIS P €ILICHUS CHCTEMBI JIMHENHBIX Y aBHEHUH.

Wcnonp3oBaTh rpaduku GyHKIHHA 1 UCCIETOBAHMS MP OLIECCOB M 3aBUCUMO CTEH
U3 JIp yTUX y4e€OHBIX JUCIUILIMH.

Hauyana MmaTeMaTH4eCKOT0 aHAJIM32

OnepupoBarh MOHATUSIMU: HEMpepbIBHAS (PYHKIMs; MPOU3BOAHAS (PYHKIUY;
UCMOJIb30BaTh T€OMETPUYECKUN U (PU3MYECKUI CMBICT MPOU3BOIAHON IJIs P ELICHUs
3ajJad.

Haxoautb mpou3BOHBIE 37E€MEHTAPHBIX (DYHKIHMM, BBIYUCIATH P OU3BOHBIC
CYMMBI, [P OU3BEICHUS, YACTHOTO Py HKIHIA.

Hcnonp30BaTh MPOU3BOAHYIO IJIsI UCCIIEN0BAHUS (PYHKIMU HA MOHOTOHHOCTb U
HKCTP EMYMBI, P UMEHSATH P €3YJIbTAThl UCCIIETOBAHUS K ITOCTP OEHUIO I'p a(hMKOB.

Hcnonb30BaTe NPOU3BOAHYIO [UIsl HAXOXKJICHHMS HAWIYUIIErOo pPEIICHHUS B
IIP UKJIATHBIX, B TOM YHUCIE COLUAIBHO-D)KOHOMUYECKUX, 3a1a4ax.

OnepupoBare  NOHATUSIMU:  NepBOOOpa3Hasi M MHTErpajl; MOHUMATb
TeOMETP MUECKUI U (PU3NUECKUI CMBICT UHTETpaa.

Haxonute mepBooOpa3Hbie dMeMEeHTapHBIX (YyHKIWN; BBIYUCISATH UHTETpai To
dbopmyine Herororna—JIetiOHuIIa.

Pemiate npukiagHble 3aJayd, B TOM YHCIE COLUAIBHO-DKOHOMUYECKOTO H
dbu3nuecKoro xapakTepa, Cp €CTBaMH MaTEMaTHUE€CKOT0 aHAJIN3A.



