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IIporpamma cocTtaBieHa Ha OCHOBE CIIEIYIOIINX JOKYMEHTOB
1.AmumoB I1I.A. Anrebpa 1 Havana ananu3a. YueOHuk s 10-11 kimaccoB o0meodpazoBaTenbHbIX yupexkaenuid. M., «[Ipocemienuey
2.IIporpammsl 061eo0pazoBaTenbHbIX yupexaenuit «MaremaTtuka»,M. «IIpocBemenue». Astop: LL.A.Anumos, FO.M.Kossirus u nip.

ILlnanupyembie pe3yJbTaThl

Pe3yabTarhl 0CBOCHUSI Y4eOHOI0 Kypca
B pesynbrare n3yueHus MaTeMaTUKH Ha 6a30BOM ypOBHE YUEHUK
JOJKEH 3HATH/TIOHUMAT:
[I3HaYeHHE MATEMaTHIECCKOM HAyKH JUIs PELICHHUS 3a/a4, BOSHUKAIOIIMX B TCOPUH U HA MPAKTHKE; IIUPOTY U B TO )K€ BPEMsI OTPAaHUICHHOCTh
MIPUMEHEHUS MaTEMaTHYECKUX METOIOB K aHAJN3y M UCCIICIOBAaHHUIO TIPOIIECCOB U SIBJICHHUI B MPUPOJIE U OOIIECTBE;
[J3Ha4yeHHe IPAaKTHKKU U BOIIPOCOB, BOSHUKAIOUINX B CAMOM MaTeMaTHKe Ul (OPMUPOBAHUS U PA3BUTHUS MaTEMAaTHYECKONW HAYKH; HCTOPUIO PA3BUTHS
IMMOHATHA YKCiia, CO3AaHUA MAaTEMATUUCCKOI0 aHaJIn3a, BOSHUKHOBCHHUA U PA3BUTUA I'COMCTPUU;
[JyHMBepCaJIbHBIN XapaKTep 3aKOHOB JIOTHKU MaTEMAaTUYECKUX PACCYXKIEHUH, UX TPUMEHUMOCTh BO BCEX 00JIACTSIX YEIIOBEUECKOH e TEIbHOCTH

[/BEPOATHOCTHBIN XapaKTep Pa3InIHbBIX MPOIIECCOB OKPYKAIOIIETO MHPA.

Aunredpa

yMeTh:
[IBBIMIOJIHATH apU(PMETUUECKUE ACUCTBUS, COUETAas! YCTHBIE U TUChbMEHHbBIE IIPUEMBI, IPUMEHEHHE BHIUUCIUTENIbHBIX YCTPOUCTR; HAXOIUTh 3HAUCHHU S
KOpPHSI HaTypaibHON CTETIEHH, CTETNIEHH C PAllMOHAJIbHBIM IOKa3aTesieM, JJorapudma, UCroib3ysl MpU HEOOX0IMMOCTH BHIYUCIUTENbHBIE YCTPOMCTBRA;
MOJIb30BATHCS OLEHKON U MPUKUIKON MPU MPAKTUYECKUX PacueTax;
[JIpOBOJIUTH IO U3BECTHHIM (POpPMYJIaM U MpaBUiIaM MpeoOpa3oBaHusi OyKBEHHBIX BBHIPAKEHHH, BKIIIOUAIOIIUX CTENIEHH, PaJAUKAIIbI, Torapu(mbl 1
TPUTOHOMETPUYECKHE (DYHKIINH;
[IBBIYUCIISATH 3HAUCHHS YMCIIOBBIX U OYKBEHHBIX BBIPAKEHUM, OCYIIIECTBIISAS HEOOXO0IUMbIE TTOJICTAHOBKH U ITPeoOpa3oBaHMUS;
HCIIOJIB30BAaTh HpI/IO6peTeHHBIe 3HaHWA 1 YMCHUSA B HpaKTquCKOfI OCATCIIBHOCTHU U HOBCC}IHCBHOﬁ JKU3HU OJIA:
UmpakTHYECKUX pacyeToB 1o (Gopmynam, BKIoYas (GopMyIibl, cofepxKaliue CTeNeHH, paJuKalbl, JorapudMbl 1 TPUTOHOMETPUYECKHE
(GYHKIINH, UCTIONB3YS MTPU HEOOXOIMMOCTH CIIPABOYHBIC MAaTEPUAJIbl U POCTEHUIITNE BRIYUCIUTEIBHBIE YCTPOHCTBRA.

I'padpuku u pyHkumnu
yMeTh:
ClompenensaTs 3HauUeHUE (HYHKIUHU 110 3HAYESHUIO apI'yMeHTa [IPU Pa3InyYHbIX Coco0ax 3a1aHus (yHKIHH;



| lcTpORTH TPaUKH H3YUCHHBIX (DYHKIHI,
| lomuchIBATE MO TpadHKy | B MpocTelNX cydasx 1o GpopMyIne MoBeAECHHE U cBoifcTBa (hYHKUAH, HAXOOUTE 10 TpaduKy (PYHKINH HauGONBIINE U
HaVMEHBIINE 3HAYCHNUS,;
UpelraTe ypaBHECHHS, IIPOCTCHIIIE CUCTEMbI YPaBHEHHIA, UCTIOJB3Ys CBOMCTBA (DYHKIIMHA U UX TPadUKOB;
HCITIOJIB30BaTh HpI/IO6peT€HHBIC 3HAHUA U YMCHUSA B HpaKTH‘ICCKOﬁ ACATCIBPHOCTHU U HOBCCHHGBHOﬁ KU3HU IJIA:
[lomucanus ¢ HOMOIIBIO QYHKIMI pa3IMYHbIX 3aBUCHMOCTEH, IPEJICTaBIeHNs MX rpauUecky, HHTEpIPETaliy Irpad)MKoB.
Hayana maTeMaTH4eCKOro aHAJIHM3a
YMeThb:
BBIYUCIISTH MPOU3BOIHBIE U IIEPBOOOPA3HBIE dJIEMEHTAPHBIX (DYHKIUI, UCIIONIb3Ys CIIPAaBOYHbIE MAaTEpUAJIbL;
MCCIIEI0BATh B MPOCTEHUIINX clydasiX (YHKIMU HA MOHOTOHHOCTh, HAXOAUTh HAWOOJIbIINE U HAMMEHBIIINE 3HAaUeHUs! PYHKIUHI, CTPOUTh TpaduKu
MHOTOYJICHOB U MPOCTEHIINX pallMOHaIbHBIX QYHKIIMH C HCIOJIb30BaHUEM allapaTa MaTeMaTHYeCKOro aHaIu3a;
BBIUUCIIATH B MPOCTEHIINX CIIydasX IUIOIMIAAM C UCTIOJIb30BaHHEM NIEPBOOOPA3HOIA;
MCIOJIb30BaTh MPUOOpPETEHHBIE 3HAHUS U YMEHUS B IPAKTUUYECKOH 1eATEIbHOCTH U MIOBCEAHEBHON KU3HU JIJIS:
pelIeHus MPUKIAIHBIX 3aja4d, B TOM YHCJIE COLUAIbHO-OKOHOMUYECKUX U (U3NYECKUX, HA HAaNOOJIbIINE U HAaUMEHBIIINE 3HaUeHUs, Ha
HAaXO0/ICHUE CKOPOCTH U YCKOPEHUS;
YpaBHeHHs H HEPABEHCTBA
yMeTh:
pemarh panroHaJIbHBIE, TOKa3aTeIbHBIC U JOrapu(MHUYECKIE YPAaBHEHHUS U HEPABEHCTBA, MPOCTEHIIINE HPPAIOHAIBHBIE U TPUTOHOMETPHUYECKHUE
YPaBHEHUs, UX CUCTEMBI,
COCTABJISITh YPAaBHEHHsI M HEPABEHCTBA 110 YCIIOBHIO 33]1a4M;
UCIIOJIb30BaTh JUIs IPUOIMKEHHOTO PEIEHHs ypaBHEHHI U HEpaBEHCTB IpapMuecKuil MeTo1; 1300paxarh Ha
KOOPJMHATHOM IJIOCKOCTH MHOKECTBA PELICHUM POCTEHIINX YPABHEHUN U UX CUCTEM; UCIIOJIb30BaTh
pUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUYECKOH 1E€ATENbHOCTH U IOBCEHEBHOM KU3HU JUISl: TOCTPOCHMUS
Y UCCIICN0BAHNS IPOCTENIINX MATEMATUYECKUX MOJENIEH;
TpeOoBaHMsl K MAaTeMATH4Y€CKOM MOATOTOBKE Y4alIMXCH

Ypoeenv o6azamenvnoii noozomoesxu ooyuarouecocs

77 3HATh ONPEIEIICHUS HATYpPaAJIbHOTO, LIEJIOT0, PALIMOHAIIBHOTO, IEHCTBUTENIBHOTO YHCIA. Y METh TPOU3BOUTH BBIUYUCIICHUS C 3TUMHU
YUCJIAMH.

77 3HaTb ONpEAETICHUs U CBOMCTBA apu(PMETHUECKOr0 KOPHS N-i CTENEeHH, Jorapu@ma, CTeleHH ¢ AeHCTBUTEIbHBIM I10Ka3aTeleM,

TpUroHOMeTpUYecKkre (HOpMyIbl. YMETh BBIIOTHATH MIPE0OpPa30BaHUs HECTOKHBIX UPPAIIMOHATIBHBIX, CTETICHHBIX,

Jorapu(pMUUECKUX, TPUTOHOMETPUUECKUX BBIPAKEHU.



1; VYmeTn peuaTb HECIOKHBIC anre6paI/IquKI/Ie, HppalMOHAJIBHBIC, ITOKA3aTCIIbHBIC, JIOFapI/I(bMI/I‘ICCKI/IC, TPUT'OHOMETPUYICCKHUC YPABHCHM,
HCPAaBCHCTBA U UX CUCTCMBI.

3HaTh CBOMCTBA CTENEHHOMN, IIOKA3aTeIbHOM, Jorapudmudeckoit yHKIUN U yMETh CTPOUTH UX IPa(UKH.

Ypoesenwv 603morcnoii noocomosxku odyuarouiezocs

—w
o

3HaTh ONPEIEIICHUS HATYypPaAJIbHOTO, 1I€JI0T0, PAlIMOHAIBHOTO, IEHCTBUTENIBHOTO YUCIa. Y METh IPOU3BOAUTH BHIYMCIEHHUS C 3TUMU YHCIAMH.

YMeTh o0pamarh 6ECKOHEUHYIO EPUOANYECKYIO APOOh B OOBIKHOBEHHYIO.

77 3HATb ONpE/EJICHUS U CBOMCTBA apU(PMETHUECKOTO KOPHS N-i cTeneHu, Jorapudma, CTeneHu ¢ JeMCTBUTEIbHBIM MTOKA3aTENIEM,
TpUroHOMeTpU4Yeckre GOpMyJsIbl. YMETh BBIIIOIHATH MPEOOpPa30BaHUs UPPALMOHATBHBIX, CTEIICHHBIX, JIOTAapU()MUIECKUX,
TPUTOHOMETPUUYECKUX BBIPAKEHUH.

77 YMeTh pemiath anredpandeckue, MppalioHaibHble, IOKa3aTeNlbHble, JJIorapuGMuiyeckue, TPUrOHOMETPHUUECKUE YPaBHEHHsI, HEPAaBEHCTBA U UX
CUCTEMBI, IPUMEHSS PA3JINYHbIE METOBI UX PEILICHUMN.

77 3HaThb CBOMCTBA CTEIIEHHOM, MOKa3aTeIbHOH, JIorapupMudeckoi QyHKIUN U yMETh CTPOUTH UX TpaQUKU. YMETh NIPUMEHSITH CBOWCTBA
(GYHKUIMH TpU peIIeHu: pa3InyHbIX 331ad4.

AnemeHmbI KOM6UHamMopuKu, cMamucMuKU U meopuu eeposimHocmeu
ymems
peliaTb NpocTenime KombMHaTOpHbIE 3ada4n MeTogoM nepebopa, a Takke ¢ MCNONb30BaHMEM U3BECTHbIX hopmyI;
BbIYUCISATb B MPOCTENLLMX CRyYasix BEPOSATHOCTU COOLITUIA HA OCHOBE MOACHETA YMCa UCXOAOB;

ucrnosib308amb NpUobpemeHHbIe 3HaHUsI U yMEeHUs 8 npakmu4eckol dessmesibHoCMuU U 1oecedHe8HOU XKU3HU OriA:

aHanusa peanbHblX YCMOBbIX AaHHbIX, NMPeACTaBNEHHbIX B BUAE Anarpamm, rpacpukos;

aHanu3a nHopmaLmm CTaTUCTMHECKOro XapakTepa;



Conepxxanue o0y4yeHus

IToBTOpenue kypca 7 -9 kiaacca (5 4)
UucnoBble U OyKBEHHbIE BBIDAXKEHUS. YTpOIIeHHe BhipakeHUil. YpaBHeHus. Cuctemsl ypaBHeHH. HepaBeHcTBa. DneMeHTapHble PYHKINU.
1./lelicTBUTEIbHBIE YK caa (9 1)

Lemnbie n parmoHanbHble yncia. JleficTBuTenbHbIe yncia. beckoHeuHo yObIBaroIasi reoMeTpuieckas mporpeccusi. ApupmMeTnaecKui
KOpEHb HaTypaibHOU cTeneHu. CTeneHb ¢ palioHaIbHbIM U JEUCTBUTEIBHBIM IIOKA3aTENISAMU.

Ocnosnule yeau: GopMupoBaHUE IPEACTABICHUH 0 HATYPaIbHBIX, LEIbIX YMCIIaX, O IPU3HAKAX AE€IMMOCTH, IPOCTBIX U COCTABHBIX YUCIIAX, O
paLMOHAIbHBIX YUCIIAX, O IEPUOJE, O NEPUOJUUECKON APOOH, O AEHCTBUTENIBHBIX YUCIIAX, 00 UPPAL[MOHAIBHBIX YUCIAX, O OECKOHEUHON AECATUUHON
NEPUOIUYECKON APOOH, 0O MOJTyJIe JEHCTBUTEIBHOTO YUCIIA; (OPMUPOBAHUE YMEHHUH ONpeenaTh OECKOHEYHO YOBIBAIOIIYIO T€OMETPHUECKYIO
IPOTPECCUI0, BEIYUCIIATH 110 (hOpMyJie CyMMY OECKOHEUHO YOBbIBAIOLIEH r€OMETPUIECKON IPOrPECCHH; OBIAJJICHUE YMEHUEM U3BIICUCHUS KOPHS MI-i
CTENEHU U PUMEHEHHE CBOMCTB apu(pMETHUECKOTO KOPHS HATYpaJbHOU CTETICHU; OBJIaJICHHE HAaBbIKAMU PEIICHUS WPPALIMOHATIbHBIX YPaBHEHHUH,
WCIIOJIB3Ysl pa3IUYHbIE METO/IbI PEIICHUS UPPAIIMOHATBHBIX YPAaBHEHUH M CBOMCTB CTEIIEHU C JIFOOBIM IEJIOUHCICHHBIM ITOKa3aTesIeM.

B pezviemame uzyuenus membl yyauuecs 00NHCHbL.

3HATH: MOHATHE PAIMOHAILHOTO YKCIIa, OECKOHEYHOU JECATUIHON MTePUOIUYECKON APOOH; OTpe/ieiieHIe KOPHS I1-i CTETIEHH, €r0 CBOMCTBA; CBOHCTBA
CTEIIEHU C PAllMOHAJIBHBIM II0KA3aTeJIEM;

YMeThb: IIPUBOJIUTH IPUMEPBI, ONPEAEIATh MOHATUS, TOAOUPATh APIYMEHTHI, (POPMYIMPOBATH BBIBOABI, IPUBOAUTE JOKA3aTE/ILCTBA, PA3BEPHYTO
00OCHOBBIBATH CYXKACHUS; PEACTABIATh OECKOHEUHYIO MEPHOANYECKYIO Apo0b B BHIE OOBIKHOBEHHOU IpOoOU; HAXOIUTh CyMMY O€CKOHEYHO
yObIBaIOIIE TeOMETPUUECKON MTPOrPECCUU; BBIMOIHITH MPE00Pa30BaHUS BBIPAKEHUH, COAepKAIIUX paJUKallbl; peuiaTh NpocTenIme
YPaBHEHHs, COJIEPKALINE KOPHU M-U CTETNIEHH; HAXOAUTh 3HAYECHHUS CTEIICHH C PallMOHAJIbHBIM IIOKA3aTEIIEM.
2.Crenennas pyHkuus (9 4)

Crenennas ¢pyHKLUs, €€ CBOWCcTBa U rpaduK. PaBHOCHIIbHBIE YpaBHEHUS U HEpaBeHCTBA. VppalnnoHaabHble ypaBHEHUS.

Ocnosnule yenu: GOpMUPOBAHUE NPEICTABICHUHN O CTENEHHON (PyHKIIMM, 0 MOHOTOHHON (yHKLNHU; (OPMUPOBAHNE YMEHUN BBINOJIHATh
npeoOpa3oBaHue JAHHOTO YpaBHEHUS B ypaBHEHHE-CIIEACTBUE, PACIIUPEHUS 00JaCTH ONPECIICHNUS, IPOBEPKU KOPHEH; OBJIaJIeHE YMEHHEM
pelaTh uppaloHalbHbIe YPABHEHUSI METOIOM BO3BEJICHUS B KBaJpaT 00€HUX yacTell ypaBHEHUS, IPOBEPKU KOPHEN YPaBHEHUS; BBIIOJIHAT
pPaBHOCHIIbHBIE TIPe0OPa30BaHMsI YPaBHEHHSI U ONIPEIENIATh HEPaBHOCWIIbHBIE IPe0OPa30BaHus ypaBHEHHUS.

B pezynbmame uzyuenus membl yyauguecs 00NHCHbL:

3HATh: CBOMCTBA (PYHKLUI; CXeMy UCCIIeIOBaHUS (PYHKLNU; ONPE/IeJIEHNE CTENIEHHON (PYHKINM; MOHATHE UPPALIMOHAIIBHO YpaBHEHMUS;

yYMeTh: CTPOUTb I'pauKHU CTENEHHBIX (QyHKUMIT [IPU pa3IMUHBIX 3HAUCHUAX TOKA3aTeNs; UCCIEI0BaTh (PYHKIHUIO 110 cXeMe (OIMChIBaTh CBOMCTBA (DYHKIIMH,
HaXOAMUTh HaOOJIbIINE U HAUMEHBIIINE 3HaYEHH); pelliaTh NPOCTEHIINE ypaBHEHHUS M HEPABEHCTBA CTaHIApPTHBIMU METOAAaMH; H300pakaTh MHOXKECTBO
pelIeHni HepaBeHCTB C OIHOW NIEPEMEHHON; IPUBOIUTH IPUMEPBI, 000CHOBBIBATH CYX/IE€HU, NOJOUPATh apIyMEHThI, (JOPMYJINPOBATh BBIBOIbI; PEIIATh
panroHaIbHbIE ypPaBHEHHUS, IPUMEHS (OPMYJIbI COKPAIIIEHHOTO YMHOXEHHUS IIPU UX YIPOLICHUH; PEIIaTh UPPAL[HOHAIbHBIE




YPaBHEHMSI; COCTABJIAITh MaTEMAaTHUECKUE MOJEIH peallbHbIX CUTYalMii; JaBaTh OLIEHKY UH(pOopMaIMH, pakTam, Ipolecca, ONpeaAessaTh ux
aKTyaJIbHOCTb.
3.Iloka3areabHast pynkuus (10 4)

[TokazarenbHas pyHkuus, e¢ cBoiicTa u rpaduk. [lokazarenbubie ypaBHeHUs. [loka3arenbHble HepaBeHCTBAa. CHCTEMBI TOKA3aTEIbHBIX YPAaBHEHHM
Y HEPABEHCTB.

OcHnognoie yenu: HoOpMUPOBAHKE MOHATHH O MOKA3aTENbHON (PYHKIINU, O CTENIEHHU C IPOU3BOJILHBIM JIEHCTBUTENBLHBIM I10Ka3aTeIeM, O CBOMCTBAaX
nokaszareiabHON QyHKINH, 0 rpaduke GyHKINH, O CAMMETPUN OTHOCUTEIBHO OCH OpJIMHAT, 00 SKCIIOHEHTE; (POpMUPOBAaHHE YMEHUS peIIaTh
MOKa3aTeNIbHbIE YPABHEHUS Pa3IMYHBIMU METOJaMU: YpaBHUBAHUEM I1OKa3aTeseil, BBEICHUEM HOBOW NIEPEMEHHOI; OBJIaICHUE YMEHUEM PEIlaTh
[TOKa3aTeNIbHbIE HEPABEHCTBA PAIMYHBIMUA METOJIAMH, HCIIONIB3Ysl CBOMCTBA PABHOCHWIIBHOCTH HEPABEHCTB; OBJIAJICHUE HABBIKAMU PEIICHUS CUCTEM
IIOKAa3aTeNIbHBIX YPABHEHUH U HEPABEHCTB METOJIOM 3aMEHbI IEPEMEHHBIX, METOAOM MOICTaHOBKH.

B pezvibmame uzyuenus membl yuauuecs 00NHCHbL:
3HATh: ONpeEIeICHNE TIOKAa3aTeIbHOW (PYHKIIMU U €€ CBOMCTBA; METO/IbI PEILICHHS TOKa3aTeIbHBIX YPAaBHEHHUI U HEPABEHCTB U X CUCTEM;
yMeThb: ONpeAeATh 3HAUSHUs TOKa3aTeIbHON (PYHKIIUH 110 3HAYSHUIO €€ apryMEHTa MpH pa3IMyHbIX crioco0ax 3a1aHus GyHKIMH; CTPOUTH rpaduk
MOKa3aTeIbHON (QYHKITNH; TPOBOJINUTH OMUCAHNE CBOMCTB (DYHKIMH; UCIIOIB30BAThH TPa(UK IMOKa3aTeIbHONW (DYHKIIMHU /IS pEIIeHUs] YpaBHEHUH 1
HEPaBEHCTB Irpa)UuecKUM METO/I0M; pelliaTh MPOCTeHIINe MoKa3aTeIbHbIE YPAaBHEHUS M UX CUCTEMBI; peliaTh [oKa3aTeIbHbIE YpaBHEHUS,
IPUMEHSS] KOMOMHAIIUIO HECKOIBKHX allTOPUTMOB; pelaTh MPOCTEHIINE MTOKa3aTeIbHbIe HEPABEHCTBA U UX CUCTEMBI; pelIaTh MoKa3aTeIbHbIe
HEpPaBEHCTBA, IPUMEHSISI KOMOMHAIMIO HECKOJIBKUX aJITOPUTMOB; CAMOCTOSATENIHO UCKaTh U OTOMPaTh HEOOXOAUMYIO JUIsl pellieHHs y4eOHBIX 3a1a4
MH(POPMALIUIO; IPEABUIETh BO3MOXKHBIE OCIEICTBHS CBOMX JEHCTBHM.

4.Jlorapupmudeckas pynxuus (13 4)

Jlorapudmel. ColicTBa gorapudmoB. JlecsTuuHble U HaTypaibHbIe Jorapudmel. Jlorapudmuueckas GyHkius, e¢ cBoiicTBa U rpaduk.
Jlorapudgmuueckue ypaBuenus. Jlorapudmudeckre HepaBeHCTBA.

OcnosHule yenu: GOpMHUPOBAHUE TIPENICTABICHUH 0 orapudme, 06 oOcHOBaHMU Jorapudma, o jorapudMUpOBaHUH, O JECITUIHOM Jiorapupme, o
HaTypajbHOM Jiorapudme, o popmylie nepexosa ot iorapudma ¢ OJHUM OCHOBAHUEM K JIOTapu(pMy C IpyTUM OCHOBaHUEM; (OPMHUPOBAHUE YMEHUS
NPUMEHSTH CBOMCTBA JIorapu(MOB: JlorapruM Npou3BeIeHHsI, J0rapiu(m YacTHOTO, JIOTapu(M CTETIEHH, IPH YIPOLICHUN BBIPAXKECHHIH,
coJieprKaliux Jorapu(Mpl; OBJIaJICHUE YMEHUEM pellaTh JIOrapupMUUECKIe YpaBHEHUS; IEPEX0s K paBHOCHIIBHOMY JorapuMUIECKOMY
YPaBHEHMIO, METOJ TOTEHIIUPOBAHUS, METO/1 BBEJICHNUSI HOBOI II€pEeMEHHOM, OBJIaICHUE HaBbIKAMU PELICHUS JIOrapu(PMUUYECKUX HEPABEHCTB.

B pezvibmame uzyuenus membl yuauuecs 00INCHbL.
3HATh: MOHATHE JIoTapu(mMa, OCHOBHOE JIOrapU(PMHUECKOE TOXKIAECTBO U CBOMCTBA JOrapu(pMoB; HopMyily Nepexoa; onpeieieHue
norapumMuueckoil GyHKINH U €€ CBOMCTBA; MOHATHE JOrapu(PMUUECKOTO YpaBHEHHS U HEPABEHCTBA; METObI PEILEHUS JIOTapUPMUIECKUX
YPaBHEHUH; AJITOPUTM PELICHUS JIOrapu(PMUUIECKUX HEPABEHCTB;
yMeTb: YCTaHABIUBATh CBSA3b MEXAY CTEIEHbIO U JOrapu(PMOM; BEIYUCIIATH JIOTAapU(M YKCIIa 110 ONPeIeIeHUI0; IPUMEHSITh CBOICTBA JIorapu(moB;
BBIPAXATh JJAaHHBIN JIorapu(M uepe3 IECATHUHBIN U HaTypaJbHbII; IPUMEHATH ONpeieIeHUe JorapudmMUIeckoi GyHKIMU, €€ CBOWCTBA B
3aBUCHUMOCTH OT OCHOBAHUS; ONPEAEIATh 3HaUeHNe (PYHKIIMM [0 3HAUEHHUIO apTyMEHTa IPH PA3IUUHBIX crioco0ax 3aqaHus GyHKIUH; pelaTh




npocTeime gorapupMudeckue ypaBHEHUs, UX CUCTEMbI; IPUMEHSTh PA3IMUHbIe METOABI ISl pellIeHHs JOrapuPMHUUECKUX YpaBHEHUH; pelIaTh
npocTeime JorapupMuiyeckre HepaBeHCTBA.
5. Tpuronomerpudeckue popmyJibl (22 4)

Panuannas mepa yria. [ToBopoT Touku BOKpyr Hauana koopauHaT. OnpeneneHie cuHyca, KOCUHYca U TaHTe€Hca. 3HaKK CUHYCa, KOCUHYCa U
TaHreHca. 3aBUCUMOCTb MEXKy CUHYCOM, KOCUHYCOM U TAHT€HCOM OZHOI0 U TOro e yria. TpuroHomerpuueckue Toxxaecrsa. CHHYC, KOCUHYC U
TaHT'€HC YIJI0B O U o.. DOPMYJIBI CII0KEHUS.. CHHYC, KOCUHYC U TaHT€HC ABOWHOTO yria.. @opmyisl npuseneHus. CymMma U pa3HOCTb CUHYCOB.
CymMa 1 pa3HOCTb KOCHHYCOB.

OcHosnvie yeau: GopMHUpOBAHHE MPEACTABICHUI O PainaHHOI Mepe yIia, O IIePeBOIe paJHaHHON MEpBI B TPAIyCHYIO H HA000POT, IpalyCHOM - B
paauaHHyIo; O YHCIOBOH OKPY>KHOCTH Ha KOOPAWHATHOM IUIOCKOCTH; O CHHYCE, KOCHHYCE, TAHTCHCE, KOTAHTCHCE, UX CBOMCTBAX; O YETBEPTIX OKPY)KHOCTH;
(dbopMupoBaHuEe YMEHUH yIIPOIIaTh TPUTOHOMETPUIECKHIE BRIPAYKEHUS OHOTO apTyMEHTA; JI0Ka3bIBaTh TOXK/IECTBA; BHIIOIHATH TPEOOpa30BaHUE BHIPAKEHUHN
HOCPEICTBOM TOXJIECTBEHHBIX PE0Opa30BaHMil; OBIaACHHE YMEHUEM IPHUMEHATh (POPMYIIbI CHHYCA M KOCHHYCA CYMMBI
Y Pa3HOCTH, (OPMYIIBI IBOMHOTO yTrila JUIs YIPOIICHUS BRIPAKEHHIT; OBJIaZICHNE HABBIKAMH HCIIOIB30BaHUs (HOPMYIT MIPUBENEHUS U (OPMYIT
npeoOpa30BaHUs CYMMBbI TPUTOHOMETPUYECKUX (DYHKIIHI B TPOU3BEACHUE.

B pezvibmame uzyuenus membl yuawuecs 00aHCHbL:
3HaTh: MIOHATHS CUHYCA, KOCUHYCA, TAHI€HCA, KOTAHI'€HCA IIPOU3BOJIBHOTO YIJIa; paAMaHHON MepHI yIila; Kak ONpeAessATh 3HaKU CUHYCa, KOCHHYCA U
TaHI'€HCa [IPOCTOr0 apryMEHTa 110 YETBEPTSIM; OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA; JOKA3aTEIbCTBO OCHOBHBIX TPUTOHOMETPUYECKUX
TOKAECTB; (POPMYJIbI CHHYCa, KOCHHYCA CYMMBI U Pa3HOCTH JIBYX YIJIOB; (JOPMYJIbI IBOMHOTO yTiia; BEIBOJ (POPMYJI IPUBEICHHUS;
yMeThb: BBIpaXaTh paJHaHHyI0 Mepy yIiia B Ipajaycax U Ha000pOT; BBIYUCIATH CHHYC, KOCHUHYC, TAHT'€HC M KOTAHI'€HC YTJIa; UCTIONb3Ys YHCIOBYIO
OKPYHOCTb OIIPEIEIATh CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC MPOU3BOJIBHOTO YIJia; ONPEAEATh 3HAKU CUHYCa, KOCUHYCA, TAHI€HCA, KOTaHT'€Hca 110
YETBEPTSM; BBIIOJIHATH IPEOOPA30BAHNUE MPOCTHIX TPUTOHOMETPHUUECKUX BBIPAXKECHUH; YIPOILATh BEIPAKEHUS C TPUMEHEHHUEM TPUTOHOMETPUYECKHIX
dhopmy; 0OOBACHITh M3YUYCHHBIC TTOJIOKEHUS HA CAMOCTOSTEIILHO TT0I00PaHHBIX KOHKPETHBIX MTPUMEpax; padoTaTh ¢ yaeOHUKOM, OTOMPATh U
CTPYKTYPUPOBATh MaTEPUAII; MOJIb30BATHCS SHLUUKIIONEAUEH, CIIPABOYHOM JIMTEPATypOH; IPEABUACTh BO3ZMOXKHBIE ITOCIIEACTBUS CBOUX JECHCTBUM.

6. Tpuronomerpuueckue ypasaenus (18 )

VYpaBHeHHE cOs X = a. YpaBHEHHE Sin X = a. YpaBHEeHHUeE tgx = a. PelieHre TpuroHoMeTpu4eckux ypaBHEHUI.

Ocnosnule yenu.: popMupoBaHHe IPEICTABICHUN O PELIIEHUN TPUTOHOMETPUUECKUX YPAaBHEHHM Ha YUCIIOBON OKPYXHOCTH, 00 apKKOCHHYCE,
apKCcUHYyce, apKTaHTeHCce, apKKOTaHTeHCce YKcia; (opMHUpOBaHUE YMEHUH pelIeHuUs MPOCTEHIINX TPUTOHOMETPUIECKUX YPaBHEHU, OTHOPOTHBIX
TPUTOHOMETPUUYECKUX YPaBHEHHI; OBJIaICHHE YMEHHUEM pelllaTh TPUTOHOMETPUYECKHE YPaBHEHHS METO/I0M BBEJICHHSI HOBOIl MEpEMEHHOM,

METOJIOM pa3JI0kKEeHUs1 Ha MHOKUTEIIH; pacliupeHue U 0000IIeHNe CBEJeHUI O BUAAX TPUTOHOMETPHUECKUX YPaBHEHUH.

B pezvibmame uzyuenus membl yyauuecs 00NHCHbL:
3HATh: OIIpPEJCIICHNE apKKOCHHYCa, apKCUHYCa, apKTaHIeHCa U (POPMYJIBbI JUTsl pEIEHHs POCTENHIIINX TPUTOHOMETPUUYECKUX YpaBHEHUH;
METO/Ibl PELICHNS TPUTOHOMETPUYECKUX YPAaBHEHUIA;

yMeTh: pemarh NpoCTeHIINe TPUTOHOMETPHYECKHE YpaBHEHU 110 (OopMyJiaM; PelIaTh KBaJpaTHbIE YPaBHEHHUSI OTHOCUTENBHO Sin, CoS, tg U ctg;
ONpEENsATh OHOPOHBIC YPAaBHEHUS IEPBOI U BTOPOW CTENICHU M PELIaTh UX 110 allTOPUTMY, CBOJIS K KBaJIPATHBIM; IPUMEHSATH METO BBEICHUS




HOBOH IMEepeMEHHO!, METO]T PAa3JIOKEHHS HA MHOXKUTEIN TIPU PEIICHUH TPUTOHOMETPHUYECKIX YPaBHEHUH; apryMEHTUPOBAHO OTBEYATh Ha
MOCTaBJIEHHBIE BOIIPOCHI; OCMBICITUBATH OIIUOKH U YCTPAHATh UX; CAMOCTOSTEIBHO UCKATh M OTOMPATh HEOOXOMMYIO ISl peIIeHUs yIeOHBIX

3aa4 uH(pOpPMAITHIO.

7. IlloBTOpenue Kypca aiareopsi 10 kiaacca (11 4)

Crenennas, nmoka3aTenbHas u jorapudmudeckas GyHkiuy. Pemenne nmokasareabHbIX, CTEIIEHHBIX U JIoTapu(MUYECKUX ypaBHEHHH. Pemenue
MOKa3aTeJIbHbIX, CTEIICHHBIX U JIOTapu()MUIECKUX HEPABEHCTB. TpuroHoMerpudeckue Gopmyisl. TpUroHOMEeTpHUECKUE TOXKIeCTBa. PemeHne
TPUTOHOMCTPHUYICCKUX ypaBHeHHfI. Pemrenue cucreM mmokasaTelbHBIX U J'IOFapI/I(i)MI/I‘-IGCKI/IX ypaBHeHHfI. TekcToBBIC 3aaa4M Ha NPOUCHTHI, ABUKCHUC.
OcHosHbie yenau: 0000IUTh U CUCTEMATU3UPOBATh Kypc anreOpsl M Hadayia ananu3a 3a 10 kiace, penrasi TeCTOBbBIE 3a/IaHUs 110 COOPHUKAM
TPEHUPOBOYHBIX 3aJlaHMi 10 moAroToBke K EI'D; co3nath ycnoBus UIst IUIOAOTBOPHOTO Y4acTHs B paboTe B IpyIne; GOpMUPOBATH YMEHHS
CaMOCTOATCIIBHO U MOTHBUPOBAHHO OPraHU30BbIBATH CBOIO ACATCIIbHOCTD.

11 kiacc

TpuroHomeTpuyeckue hyHKLMN:

O6nacTb onpegeneHnst U MHOXXECTBO 3HAYEHUN TPUrOHOMETPUYECKNX PYHKUUIN. YeTHOCTb, HEYETHOCTb, MEPMOANYHOCTb TPUFOHOMETPUYECKNX
dyHKUMI. TpuroHomeTpryeckne yHKLUM YACNIOBOrO apryMmeHTa: CUHYC, KOCUHYC U TaHreHc. CBOMCTBA 1 rpadpmkn TPUrOHOMETPUYECKMX (PYHKLINNA.
OGpaTHble TpUroHoMeTpudeckme PyHKLUN.

OcHoBHas uenb — U3y4nTb CBONCTBA TPUTOHOMETPUYECKNX (DYHKLMIA,HAYYNTb MPUMEHSTb 3T CBOMCTBA NPU PELLEHNN YPaBHEHWUI N HEPABEHCTB, HAYy4MTb
CTPOMUTb rpadonKkn TPUrOHOMETPUYECKNX (DYHKLIMIA.

Mpoun3BogHasaun ee reoMmeTpUYECKUA CMbICH:

Onpepenexne npoussogHon. MNMponssogHasa cteneHHon dyHKLmMK. [NpaBmuna guddepeHumpoBanna.[MponM3BogHbIE HEKOTOPbLIX 3fIEMEHTAPHbIX OYHKLMIA.
feomMeTpnYeCcKnin cMbICi NPON3BOSHOMN.

OcHoBHasa uenb — BBECTU NOHATNE NPON3BOAHON; HAy4YUTb HAXO4WTb MPOU3BOAHBIE C NOMOLLLIO hopmyn anddepeHUNPOBaHNS; Hay4YUTb HaXO4UTb
ypaBHEHWe KacaTenbHOM K rpaduky yHKLNN.

NMprumMmeHeHne Npon3BOAHON K UCCNefoBaHUK0 (hyHKLNNA:

BospacTtaHue n ybbiBaHue pyHKuun. IkCTpeMymbl pyHKuMN. Hanbonbluee n HavMmeHbLLee 3HadeHus pyHKkuun. NponssoaHasi BTOPOro

nopsiaka, BbIMyKNOCTb M TOYKM nepermba. MNMocTtpoeHne rpacpmkoB yHKLMINA.

OcHoBHas Lenb — NokasaTb BO3MOXHOCTW NPOM3BOAHON B MCCeAoBaHMM CBOMCTB AOYHKLUUIN U NOCTPOEHUM NX rpachmKoB.

WHTerpan

MepBooGpasHas. NMpaBuna HaxoxaeHs NepBooOpasHbIX.

Mnowaap kpnBonuHerHon Tpaneuun. NHterpan. ®opmyna HetoToHa-J1enbHuua. MNpumeHeHne nHTerpana K BelYMCNEHNIO Nnowanen n 00 Lemos.
OcHoBHaga uenb — 03HAKOMUTb C MHTErPUPOBAHNEM Kak onepauuner, obpatHon aguddepeHUMpoBaHuio, NokasaTb NPUMEHEHME UHTErpana K
peLleHnIO reomeTpruyecKmx 3agau.

KombGuHaTtopuka u aneMeHTbl TeEOpUN BEPOATHOCTEN:

MpaBuno npounsseaeHus. NepectaHoBkn.PasmelleHma 6e3 nosTopeHun. CovetaHusa 6e3 noBTopeHnin n buHom HetoToHa. BepoAaTHOCTb CobbITHS.
CnoxeHune BeposiTHOCTEN. BEpoAaTHOCTb NpoM3BEaEHUSA HE3AaBUCUMbIX CODLITUN.

OcHoBHas uenb — pa3BuTb KOMOUHATOPHOE MbILLIEHME YYaLLUMXCS; 03HAaKOMUTb C Teopren coeauHeHnin; obocHoBaTb hopmyny GuHoma HbtoToHa.




CdhopmupoBaTb NOHATME BEPOATHOCTU CITyHaHOIO HE3AaBMCMMOIO COOLITUS; HAy4YMTb pellaTb 3a4aqn Ha NpUMMEHEHNe TeoOpeMbl O BEPOSITHOCTU CYMMbI
OBYX HE3ABMCUMbIX COOLITUI N HA HAXOXOEHWE BEPOATHOCTM NPOM3BEAEHUST ABYX HE3ABUCUMbIX CODLITUNA.
NMoBTOpeHue. PeweHne 3apau.

TemaTnueckoe IJIAHUPOBaHHUE

10 kaacc Pa3znen KommuecTBo yacoB
No
n/m

[ToBTOpEeHue kypca anredpsl 7-9 5
1. KJiacca

JlencTBUTENbHBIEC YMCTIA 9
2.

CremnenHast QyHKIUS 9
3.
4. [TokazatenbHast GyHKITUS 10

Jlorapupmuueckast pyHKIUSA 13
5.

Tpuronomerpuueckue GopmyIibl 23
6.

TpuronoMeTpuuecKue ypaBHEHUS 18



HToroBoe noBTOpEeHHE Kypca 15
8. anreOpsl ¥ Havasa ananuza 10

KJjlacca
Hroro: 102

TemaTuyeckoe nnaHmpoBaHue no marematuke B 11 knacce (102 yaca)

Ne

n/n

1 MNoBTopeHune kypca anrebpbl 1 Hadan aHanusa 10 knacca 4
2 TpuroHomeTpudeckne yHKLUU 15
3 lMponsBogHas u €€ reoMeTpUHeCKUin CMbICIT 20
4 TlpuMeHeHne NPon3BOAHON K NCCnefoBaHuUio PyHKLUNA 17
5 WHTterpan 14

6 OnemeHTbl KOMOMHATOPMKN 8



7 OnemeHTbl TEOpUM BEPOSITHOCTEN. CTaTUCTUKa

9 WtoroBoe noBTOpEHME

NToro

12

12

102



