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PABOYAS ITIPOTPAMMA
o mpeaMeTy

«MaTteMaTHKAa: ajredpa u Ha4aJja
MATEeMAaTHYEeCKOr0 aHAJIN3a, reoMeTpHus
10-11 xnaccel »

B coorBeTcTBHHU ¢ TpeboBanusmMu PI'OC Ha
ypOBEHB CpEeIHET0 00LIEro 00pa3oBaHU

CocTaBuTenu NPOrpaMMBbl:

FBecnanoea Hpuna Bacunvesna
(coomeemcmeue 3aHuMaemoti O0NHCHOCMY)
Yeproe Hzopv Braoumuposuy
(coomeemcmeue 3aHumaemoti OONHCHOCMU)

Cpok peanusauuu nporpammsr: (2019 — 2024 k)



Pabouas nporpamma o matematuke g 10-11 kmaccoB cocTaBieHa Ha OCHOBE:
- ®3 «O6 obpazoBanuu B Poccuiickoit deneparum,

-denepanbHOro rocy1apcTBEHHOTO0 00pa30BaTENBHOIO CTAHIaPTa CPEHErO OOLIETO
obpazoBanms (nanee PI'OC COO, yrepxkaennoro npukazoM MOuH PO ot 17 nexabps 2010
roga Ne 1897, Buecensl uzmenenus npukazom MOuH P® ot 29 nexabps 2014 roma Nel644,
npukazoM MOuH P® ot 31 nexadps 2015 roma Nel577),

-IIpuka3za MunucrepctBa npocsemenust PO Ne345 ot 28 nekadps 2018 roma «O
denepaibHOM NEPEUHE YYEOHUKOB, PEKOMEHI0BAHHBIX (JOMYIIIEHHBIX) K UCTIOJIb30BAHUIO
IIpU peain3aliy UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTAIIII0 00pa30BaTeIbHBIX
IporpamMM Ha4yaJbHOTO O0IIEro, OCHOBHOT'O OOIIETo ,cpeHEro o01ero 00pa3oBaHus»;

-IIpukaza MunuctepctBa npocsenieHust PO Ne233 ot 8§ mas 2019 rona «O BHeceHUH
u3MeHeHuil B @enepanbHbIi epeyeHb YYCOHMKOB, PEKOMEHI0BAHHBIX (JIOMYIIEHHBIX) K
UCITIOJIb30BAHUIO NP peaTTU3alMKi UMEIOIINX FOCYJapCTBEHHYIO aKKPEIUTAIUIO
00pa3oBaTeNbHBIX IPOTrpaMM HAYaJIBHOTO 00111eT0, OCHOBHOTO OOIIETO ,CPETHEro 00IIEero
00pa3oBaHUsNY;

ABTtopckoi mnporpammsbl : [Iporpammel. Matemartuka. 5 — 6 kiaccel. Anredpa 7 — 9
KJ1acchl. Anrebpa u Hayasia Matematudeckoro ananusa. 10 — 11 kmacewl/ aBt.-coct. ..
3yb6apeBa, A.I'. MopakoBuy.— M.: Muemo3suHa; [Iporpammsl o reomerpun 10 -11
KJ1accoB (0a30BbIi YPOBEHB), aBTOp-cocTaBUTENb T.A.BypMUCTpOBa, U31aTEIHCTBO
[IpocBenienue;

-OcHoBHOM 00pa3zoBarenbHoi porpammbl COO MOY COUI ¢./laHUIKUHO
-Konnenimu maTeMaTH4ecKoro oOpa3oBaHus ;

-Tlonoxenust o padoueit mporpamme yueoHbIx peameroB MOY COI c. JlaHUIKUHO

Jlannast paboyast mporpaMma CocTaBjieHa Ha OCHOBE (heiepallbHOr0 KOMITIOHEHTA
roCyJIapCTBEHHOTO CTaHapTa CpeaHero (IMOJTHOro) odIero oopa3oBaHusl.

J1st peasiu3alnuu NporpaMMHOTO COJIEPKaHUs UCTIOIB3YIOTCS Y4eOHUKH: MopakoBuY
A.I'. Anrebpa u Hauaja MmaTeMaTudeckoro ananmsa, 10-11 knace B 2 yactsax. Yacts 1.
VYueOHuK /1 yqamuxcs 001eo0pa3oBaTeNbHBIX YUpekIeHui (6a30BbIil ypoBeHb). YacTh
2. 3agavyHuK AJi ydaiuxcst 001eo0pa3oBaTebHbIX yUpeKaeHuM (0a30BbIid YPOBEHb).
Muemoszuna 2017; Artanacsu JI. C. I'eometpus 10-11. YueOnuk nis
ob1eo0pa3oBaTeNbHBIX yupexaeHuii. M.:Ilpocsenienue

KonunuecTBo yueOHbIX Heneab B 10 kiaacce -35. KomnuecTBo yacoB B Heneno -4 (M3 HUX
2,5 yaca Ha U3y4yceHHE aareOpbl M HaYal MaTeMaTHIeCKoro aHaimsa ,( 88 4acoB B roj)



KonmuecTBo yuaeOHbIX Heenb B 11 kiaacce- 34. KonmudecTBo yacoB B Henemo -4 (13 HUX
2,5 yaca Ha U3y4yeHue anreOpsl ¥ HaYalla MaTeMaTUYECKOTro aHaan3a (85 4acoB B roa) u
1,5 yaca Ha uzyuenue reometpun( 51 yac B ron) Beero -136 gacos

Heau n 3a1a4n y4eOHOro Kypca:

W3yueHne MaTeMaTUKU B CTapIlei MKoye Ha 0a30BOM YPOBHE HAlpaBJICHO Ha
JOCTI)KEHUE CIIEIYIOIINX LETeH:

* (hopmupoBaHme MpeACTaBICHUI O MaTEMAaTHKE KaK YHUBEPCAIbHOM SI3bIKE HAYKH,
CPEJICTBE MOJICITMPOBAHMS SIBJICHUN U MPOILIECCOB, 00 HIIEAX U METO/IaX MAaTEeMaTUKH;

* pa3BUTHE JIOTHYECKOTO MBIIUICHHUS, TPOCTPAHCTBEHHOTO BOOOpaKEHNU,
aITOPUTMUYECKOHN KYJIbTYpPbl, KpUTHYHOCTH MBIIIIJICHUS HA YPOBHE, HEOOXOAUMOM IS
00y4eHHsI B BBICIIEH LIKOJIE TI0 COOTBETCTBYIOLICH CIIEIMATBbHOCTH, B OyayIIen
npodecCUOHATBFHON 1EeATEIbHOCTH;

* OBJIQJICHUE MAaTEMAaTUYECKUMU 3HAHUSIMHU U YMEHUSMHU, HEOOXOIUMBIMH B TIOBCETHEBHOM
KU3HU, 17151 U3y4EHUS IMIKOJBHBIX €CTECTBEHHOHAYYHBIX NUCIUIUTMH Ha 6a30BOM ypOBHE,
JUTSl IOJTy4eHUs 00pa30BaHus B 00J1ACTAX, HE TPEOYIOIMX yriyOJeHHON MaTeMaTH4YECKOM
MOJITOTOBKY;

* BOCIIUTaHHUE CPEICTBAMU MAaTEMAaTUKHU KYJbTYpbl IUYHOCTH: OTHOILIEHUS K MaTEMaTHUKe
KaK 4acTH 00I1I€YesIOBEYECKON KyIbTYpPbl: 3HAKOMCTBO C UCTOPUEHN pa3BUTHsI MaTEMaTHKHU,
HBOJIIOLIMEN MAaTEMAaTUYECKUX U], TOHUMaHUs 3HAYUMOCTH MaTeMaTUKU JJis
00I11eCTBEHHOI'0 IIporpecca.

B xozne ee nocTmxeHus peuiarOTCA 3aa4n:

1) CucremaTu3anus CBeICHUA O YMCIIaX; U3yYCHHE HOBBIX BUIOB YHCIIOBBIX BBIPAKEHUN U
(dbopMyI1; COBEpPIIIEHCTBOBAHNUE MPAKTUUECKUX HABBIKOB U BHIYMCIUTEILHON KYJIbTYPHI,
pacIIMpeHne U COBEPIIICHCTBOBAHUE AJIreOpanyecKoro arrmapara, COpMUPOBAHHOTO B
OCHOBHOM HIKOJIE, U €r0 MPUMEHEHHUE K PEIICHUI0 MAaTeMaTHYECKUX U HEMaTEMaTUUECKUX
3a/1ay;

2) Pacmmpenue u cucremaTu3anus 00X CBEEHUN 0 (PYHKITUSIX, TOMOJIHEHHUE Ki1acca
U3y9aeMbIX (DYHKIIMHA, WJUTFOCTPAIHS IIUPOTH TPUMEHEHUS (YYHKIIMHA JIJIS OTTMCAHUS |
W3YUYCHUS PEATbHBIX 3aBUCUMOCTEH;

3) 3HaKOMCTBO C OCHOBHBIMU UJIEIMHU U METOJaMU MaTEeMaTUYECKOT0 aHaIu3a
1. ITnanupyemvwie pe3ynomameul océoenusn yuebnoz2o npeomema.

W3y4yeHnne MmaTeMaTUKH 0 JAHHOW MTPOrpamMMe CIoCOOCTBYET (POPMUPOBAHUIO Y
YUYaIUXCS JIMYHOCTHBIX, METANPEeAMETHBIX U MPeIMETHBIX Pe3yJbTaTOB 00yUYeHUS,
COOTBETCTBYIOIIMX TPeOOBaHUSIM (eAepabHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJlapTa OCHOBHOTO 00IIIET0 00pa30BaHUsI.

Jluunocmnote YY/I.



BOCHUTAHUE POCCUUCKON IPAXJAHCKOM UICHTUYHOCTH: NATPUOTHU3MA,
yBaxkeHus1 K OTeuecTBy, OCO3HAHMS BKJIaJa OTE€YECTBEHHBIX YUECHBIX B
pa3BUTHE MUPOBOW HAYKH;

(dbopMupOBaHrE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH U OOIIECTBEHHOMN MPAaKTUKU;

OTBETCTBEHHOE OTHOILIEHHE K O0Y4YEHHIO, TOTOBHOCTh U CIIOCOOHOCTH K
CaMOPa3BUTHIO HA MPOTSHKEHUH BCEH JKU3HU; CO3HATEIBHOE OTHOLLIEHUE K
HEMPEPHIBHOMY 00pa30BaHUIO KaK K YCIOBHUIO YCIEITHON MPO(ECCHOHATBEHON
1 OOIIECTBEHHOM AEITCIbHOCTH,

OCO3HAHHBIN BBIOOP Oyaymiel mpoeCcCHOHAIBHON IS TENHPHOCTH Ha 0a3e
OpPUEHTHUPOBKHU B MHpe TIpodeccuii u mpodeCcCHOHATBHBIX TMPEIMTOYTCHHM;,
OTHOIIEHUH K MPO(PECCHOHATILHOMN JESITEIbHOCTH KaK K BO3MOXKHOCTH y4acTHUs
B PEIICHHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX U
OOIIEHAIMOHAIBHBIX MP00JIeM; POPMUPOBAHUE YBAKUTEIHLHOTO OTHOIIICHUS K
TPY/y, Pa3BUTHUE OTBITA YYACTHUS B COIMATILHO 3HAYHUMOM TPY/IE;

YMCHHUC KOHTPOJIHUPOBATL, OICHUBATb U dHAJIU3UPOBATH ITPOLCCC U PE3YJIbTAT
y‘{C6H0ﬁ 1 MaTeMaTHYECKOU ACATCIIBHOCTH,

YMCHHUC YIIPABJATH CBOEH MO3HABATEIbHOM ACATCIIBHOCTBIO,

yMEHHUE B3aMMOJIEWCTBOBATH C OJHOKIACCHUKAMU, JETHbMHU MJIQJIIIIET0 BO3pacTa
¥ B3pOCJIBIMU B 00pa30BaTeIbHON, OOIIECTBEHHO TOJIE3HOU, yueOHO-
MCCJIEI0OBATENHCKON, TPOCKTHOM U JPYTUX BUIAX JACSATEIHHOCTH;

KPUTUYHOCTDH MBIINIJICHUA, HHUIIMATHBA, HAXOAYUBOCTb, AKTUBHOCTD IIPH
PCIICHHUHU MAaTCMATHYCCKHX 3a/1ay.

Memanpeomemnuvie YY/[

-YyMEHHUE CAMOCTOSTENILHO ONPEACIISITh 1IN CBOSH JEeATeIbHOCTH, CTaBUTh U (POPMYITUPOBATH

JJ1s1 ce0s1 HOBBIE 3a/1auu B yueoe;

-YyMEHHUE COOTHOCHUTH CBOM JEHCTBUS C TUIAHUPYEMBIMH PE3yJIbTaTaAMHU, OCYIIECTBIATh

KOHTPOJIb CBOCH JICATECIBHOCTH B npouecce JOCTHIKCHUA PE3yJibTaTa, OIIPECACIIATh CIIOCOOBI

JIEUCTBUN B paMKaX MPEIJIOKEHHBIX YCIOBUH U TpeOOBaHUHN, KOPPEKTHPOBATH CBOU JCHCTBUS

B COOTBETCTBUHU C U3MEHSIOILICICS CUTyalluEH;

-YMCHHC CaMOCTOATCIIbHO IIPUHUMATh PCHICHUA, IIPOBOJINTL aHAJIN3 cBoOeH ACATCIBbHOCTH,

IIPUMCHATD PAa3JIUMYHBIC MCTOAbI IIO3HAHUA,

- BJJaACHHUC HaBbIKaMU HO3HaBaTeHBHOﬁ, y‘IC6HO-HCCHCHOBaTCHBCKOI>'I 151 HpOCKTHOﬁ

ACATCIBbHOCTH,



-(opMUpOBaHNE TTOHITUITHOTO anmapara, yMeHHs co31aBaTh 0000IICHNsI, yCTaHABIUBATh
aHAJIOTUH, KIaCCU(PUITUTPOBATH, CAMOCTOSITEIHHO BHIOMPATh OCHOBAHUS U KPUTEPUU JIJIS
KJIaCCU(pUKALIUU;

- YMEHHE YCTaHABIMBAaTh MPUUMHHO-CJIEACTBEHHbBIE CBSI3U, CTPOUTD JIOTHUECKOE
paccykJeHue, YMO3AKIOYEHUE U J1€J1aTh BBIBOJBL;

-(opMHUpOBaHNE KOMITETEHTHOCTH B 00JIACTH MCTOIb30BaHMS HHPOPMAITMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTH;

-yMEHHUE BUJICTh MAaTEMAaTHUUECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHON CUTYAIlUH B APYTHX
JTUCIUIUINHAX, B OKPYKAIOIIEH KU3HU;

-yMEHHUE HAXOJUTh B PA3JIMYHBIX HCTOUHUKAX UHPOPMAIINIO, HEOOXOUMYIO JUIsl pELICHMUS
MaTeMaTHYeCKUX 3aJa4, ¥ MPEACTABIATh €€ B MOHATHOU (hopMe, IPUHUMATh PELICHHUE B
YCIIOBUSIX HETIOJHOW MM U30BITOYHOM, TOUHOM WJIM BEPOSTHOCTHOW MH(OpMaALIUK;

-YMEHHE MOHUMATh U UCIOJIb30BAaTh MATEMAaTUYECKHUE CPEACTBA HATJIATHOCTH (TpaduKH,
TaOJHIIBI, CXEMBI) JJI WJUTFOCTPALIMK, UHTEPIIPETALIMH, APTYMEHTALINH;

-yMEHHE BBIIBUTaTh TUIIOTE3bI IIPU PELLICHUH 33/1a4H, IOHUMATh HEOOXOAUMOCTh UX
IIPOBEPKHU;

-IIOHMMAaHHC CYNIHOCTH aJITOPUTMHYCCKUX HpGI[HHCElHI/Iﬁ U YMCHHC IIGIZCTBOB&TL B
COOTBCTCTBHHU C IIPCAIIOKCHHBIM aJITOPUTMOM.

Ilpeomemnvie YY/
MartemaTuka (0a30Bblii YPOBEHbB):

1) chopmMupOBaHHOCTH MPEACTABICHU O MAaTEMATUKE KaK YACTH MUPOBOM KYJIbTYPhI U O
MECTe MaTeMaTUKU B COBPEMEHHOM IMBUIIN3aLlMH, O CLIOCO0axX OMUCAaHUS HA MATEMaTHYECKOM
A3BIKE ABJICHUN PEATIbHOTO MUPA;

2) chopMUPOBAHHOCTH NMPEACTABICHUN O MaTEMAaTUUECKUX TOHATUAX KaK O BayKHEHUIINX
MaTEMaTUYECKUX MOJENAX, ITO3BOJIAIOIIUX OMUCHIBATh U U3y4aTh PasHbIe MIPOLECCH] U
SIBJICHHS IOHUMaHUs BO3MOXKHOCTA AaKCUOMAaTUYECKOI'0 ITIOCTPOEHUSI MATEMAaTUYECKUX
TEOpUH;

3) BnaJieHUe METOJIaMU JIOKA3aTeNIbCTB U aJITOPUTMOB PELICHUS; YMEHUE UX PUMEHSITh,
IIPOBOJUTH JOKA3aTEIbHBIC PACCYKIACHUS B XOA€ PELICHU 3a/1a4;

4) BiiajieHue CTaHAAPTHBIMU IPUEMAMU PEIEHUS PAMOHAIBHBIX U HPPALIMOHAIIBHBIX,
IIOKA3aTEJIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUM U HEPABEHCTB, UX CUCTEM,
UCII0JIB30BAaHUE I'OTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM, B TOM YHUCJIIE I [IOUCKA IIyTH PELICHUS
Y WLIIOCTPALUU PELICHUs] YPAaBHEHUN U HEPABEHCTB;

5) chopMUPOBAHHOCTD MPEACTABICHU 00 OCHOBHBIX MOHATUAX, UACSIX U METOAAaX
MaTeMaTUYECKOr0 aHAJIN3a;



6) Bi1aJileHUE OCHOBHBIMU MOHATHSAMU O INTIOCKUX M MPOCTPAHCTBEHHBIX FEOMETPUUYECKUX
¢durypax, uX OCHOBHBIX CBOMCTBAX; CHOPMUPOBAHHOCTH YMEHUS paclio3HaBaTh Ha YepTekKax,
MOJIEJISIX U B PEaIbHOM MHUpPE T€OMETPUUECKHE (PUTYpBI; MPUMEHEHHE N3YUSHHBIX CBONCTB
reoMeTpuuecKux Guryp u GopMyIi Ui pelieHrs: TEOMETPUUYECKUX 3a/1a4 U 3a/1a4 C
IIPAKTUYECKUM COLEPIKAHUEM;

7) chOpMUPOBAHHOCTH MPEACTABIECHUI O MPOIIECCAX U SIBICHUSAX, UMEIOIIUX BEPOSITHOCTHBIN
XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAJIbBHOM MUPE, 00 OCHOBHBIX MOHATHSIX
JIEMEHTAPHON TEOPUHU BEPOSITHOCTEW; YMEHUI HAXOIUTh U OLICHUBATh BEPOSITHOCTH
HACTYIUIEHHUS COOBITUIA B MPOCTEHIINX TPAKTUYECKUX CUTYaLUSIX U OCHOBHBIE
XapaKTEPUCTHKH CITy4YailHbIX BEJIUYHH;

8) BiaJicHHE HABbIKAMU UCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrPAMM MPU PEILIEHUH
3a/1ad4.

MatemaTuka (BkItouas anrebpy v Hayajia MaTeMAaTUYECKOTO aHaN3a, TEOMETPHUIO)
B pe3yabTarte n3y4yeHus y4eOHOro npeaMeTa Ha YpoBHe CpeHero oouiero o0pa3oBaHms :
BoinyckHMK Ha 62a30BOM YPOBHE HAYUYMTCS
DJieMeHThI TEOPUHM MHOKECTB U MATEeMATHYeCKOH JIOTUKH
- OneprpoBaTh Ha 6a30BOM YPOBHE® OHATHSIMH:
KOHEYHOE MHOXECTBO, DJIEMEHT MHOXKECTBA, IOAMHOXKECTBO, TIEpEeCceUCHHE U 00BETMHEHNE
MHO>KECTB, YACIIOBbIE MHOXKECTBA HA KOOPIAUHATHON NPSIMOM, OTPE30K, UHTEPBAJL;

- OIIEpUPOBATH HAa 0A30BOM YPOBHE MOHATUSIMU: YTBEPKJICHUE, OTPULIAHUE YTBEPKICHUS,
VCTUHHBIE U JIO)KHBIE YTBEP>KIEHUS, IPUUMUHA, CIEACTBUE, YACTHBIN CiIy4ail o01iero
YTBEPKIAECHUS, KOHTPIPUMED;

- HAXOJIMTh MepeceyeHne U 00bEAMHEHHUE JIBYX MHOKECTB, IPEACTABICHHBIX Tpa)uyecKu Ha
YUCIIOBOM IIPSIMOM;

- CTPOUTH HA YHCIIOBOM MPSAMOM MOAMHOXKECTBO YUCIOBOTO MHOKECTBA, 3aJaHHOE
IIPOCTENIIMMU YCIIOBUSAMHY,

-pacCIllO3HaBAaTh JIOKHBIC YTBCPIKACHUS, OIMOKHU B PACCYKKIACHUAX, B TOM YUCIIC C
HCIIOJIB30BAHNCM KOHTPIIPUMCPOB.

B HOBCCI{HGBHOﬁ JKU3HU U IIPU UBYUCHUU JIPYTUX ITPCIAMCTOB!

-MCIIOJIb30BATh YMCJIOBBIE MHOXKECTBA HA KOOPJUHATHOM MPAMOI 1Sl ONTMCAHUS PEATbHBIX
ITPOLIECCOB U SABJICHU;

-IIPOBOAUTD JIOTHUCCKHUEC PACCYKACHUSA B CUTyalluAX HOBCQZ[HCBHOI\/’I KHN3HU



BLIHyCKHI/IK IHOJYYHUT BO3MOKHOCTb HAYYUTLCHA

- OnepupoBaTh MOHATUSIMU: KOHEUHOE MHOYKECTBO, JIEMEHT MHOKECTBA, ITOJAMHOKECTBO,
nepecevyeHne U 00beIMHEHNE MHOKECTB, UHCIOBbIE MHOXKECTBA HA KOOPJIMHATHON MPSIMO,
OTPE30K, HHTEPBAJI, TOJTYHHTEPBAI, TPOMEKYTOK C BBHIKOJIOTOW TOUKOH, rpaduueckoe
MPEJICTABJICHUE MHOXECTB HA KOOPAUHATHON MIJIOCKOCTH;

- ONEPUPOBATH NOHATHUSIMHU: YTBEPKICHUE, OTPULIAHUE YTBEPKICHUS, UICTUHHBIC U JIOKHBIC
YTBEPKICHUS, MPUUMHA, CIIECJICTBUE, YACTHBINA ClTydail 00IIEeT0 YTBEPKICHU I, KOHTPIIPUMED;

- IPOBCPATH IPUHAMJICKHOCTD 3JICMCHTA MHOKCCTBY,

- HAXOJIUTh MEepeceyeHNE U 00bEIMHEHHE MHOXKECTB, B TOM YHCIIE TIPEICTaBICHHbIX
rpaduuecky Ha YMCIOBOM MPSMOM U Ha KOOPAMHATHOM IJIOCKOCTH;

- POBOJIUTH JIOKA3aTEIIbHBIC PACCYKIACHUS I 0O0OCHOBAHUSI HCTUHHOCTH YTBEPIKICHUM.
B moBcegHEeBHOI KU3HU M NPU U3Y4YEHHH IPYTUX NMPeAMETOB:

- ICTI0JI30BATh YHCIIOBBIE MHOKECTBA HA KOOPIMHATHOW MPSIMON M HA KOOPIUHATHOM
IJIOCKOCTH ISl OITMCAHUS PEATBHBIX IIPOLIECCOB U SIBJIICHUM;

- IPOBOJUTH TOKA3aTEIbHBIEC PACCYKACHUS B CUTYallUsIX OBCEAHEBHOM )KU3HH, IIPU PELIEHUN
3a/1a4 U3 APYTUX MPEIMETOB

Yucsa ¥ BbIpaKeHUs
BoInyCKHMK HAY4YHUTCH

-OnepupoBaTh Ha 6a30BOM YPOBHE MOHITHIMU: 1[€JI0€ YUCIIO, ASTUMOCTh YHCEII,
O0OBIKHOBEHHAsI Ip00b, AECATUYHAS APOOH, PAIlMOHAIBHOE YUCIIO, TPUOTMKEHHOE 3HAUCHHE
YHUCIIa, 4acCTh, I0JIS, OTHOIIICHHE, ITPOIICHT, IMTOBHIIICHNUE W MIOHWKEHUE Ha 33JaHHOE YHCIIO
MPOIIEHTOB, MAacIITaO;

-OMepupoOBaTh Ha 0A30BOM YPOBHE MOHATUSAMHU: JIOTapU(M YUCIa, TPUTOHOMETPpHYECKAs
OKPY>KHOCTB, I'paZlyCHasi Me€pa yrja, BEJIMYMHA yTIila, 3aJaHHOT0 TOYKOU Ha
TPUTOHOMETPUUECKON OKPYKHOCTH, CUHYC, KOCUHYC, TAHT€HC ¥ KOTAaHI€HC YIJIOB, UMEOIINX
IIPOU3BOJIBHYIO BEJIUYNHY;

- BBIIIOJIHATH apI/I(l)MCTI/I‘{CCKI/IC HeﬁCTBHH C ICJIBIMU U pallMOHAJIbHBIMHA YU CJIIaAMU;

-BBITTOJTHATH HECJIOKHBIC MPE0OPa30BAHMS YUCIOBBIX BEIPAKCHUM, COICPKAIINX CTEIICHN
yuced, MO0 KOPHU U3 YKCeN, TU00 sorapudMbl YUCET;

- CpaBHUBATh PAIIMOHAIBHBIC YHUCIIa MEXKTY COOOI;

- OLICHMBATh U CPABHHUBATH C PAlMOHAIIBHBIMU YHCIIAMU 3HAYEHHUS LEJIBIX CTEIIEHEN YHCEII,
KOpHEH HaTypaJbHOU CTEIIEHU U3 YMCeI, TOTapru(MOB YUCEN B MPOCTHIX CIIydasx;



- 1300paXkaTh TOYKAMHU Ha YUCIOBOM MPSMOM LI€TIbIe U pallMOHAIbHBIE YUCIIA;

- I/1306pa)KaTb TOYKaMH Ha YMCJIOBOU HpHMOfI HEJIbIC CTCIICHU YUCCJI, KOPHU HaTypaHbHOﬁ
CTCIICHU N3 YHCCII, JIOFapI/I(bMBI YHKCECJ B IIPOCTHIX CIIy4dasax,

- BBINIOJIHATH HECJIOKHBIE MPe0oOpa30BaHUsI LIETIbIX U APOOHO-pAIlMOHATBHBIX OYKBEHHBIX
BBIPAKCHUM,

- BBIpakaTh B IPOCTEHIINX CITydasX U3 PaBEHCTBA OJHY MIEPEMEHHYIO Yepe3 APYTHUE;

- BBIYHCJIATH B IIPOCTHIX CIIyYasaX 3HAYCHUA YHCIIOBBIX U 6YKBGHHI)IX BBIp&)K@HI/IfI,
OCYHICCTBIIAA H€O6XOIII/IMI>I€ IMOACTAHOBKH U HpGO6p3.30BaHI/ISI;

- U300paXkaTh CXEMaTHYECKH YTOJI, BETMYMHA KOTOPOTO BBIpa)KEHA B TPaaycax;

- OLICHUBATbH 3HAKU CUHYCA, KOCUHYCA, TAHT€HCA, KOTAHT€HCA KOHKPETHBIX YTJIOB.
B noBcegHeBHOM KU3HU M IIPU U3YYEHHUHU APYTUX Y4eOHBIX IPEAMETOB:

- BBIIOJIHATH BBIYMCIICHUS [IPU PELICHUN 3a/1a4 IIPAKTUYECKOI0 XapaKTepa,

- BBIIIOJIHATD IIPAKTHYCCKUC PACUYCTBI C UCIIOJIb30BAHUCM IIPU H€06XOI[I/IMOCTI/I CIIPaBOYHBIX
MaTCpUuaJIOB U BBIYUCIINTCIIBHBIX YCTpOﬁCTB;

- COOTHOCHUTDB PCAJIbHBIC BCIIMYNHDBI, XaPAKTCPUCTUKHU 00BEKTOB OKPYZXKaromero Mupa € ux
KOHKPCTHBIMHA YHNCJIOBBIMH 3HAYCHUAMU,

- UCTIOJIb30BaTh METObI OKPYTJICHUS, TPUOTMKEHUS U MPUKUAKU TIPU PEIICHUU
IIPAKTUYECKUX 3a7a4 ITOBCEAHEBHOMN KU3HU

BLIHyCKHI/IK MOJIYYUT BOZMOKHOCTD HAYIHUTBCH

- CBOOOTHO OTIEpUPOBATH MOHATHUSIMH: TICJIO€ YHCIIO, ISTUMOCTh YHACEIT, OOBIKHOBEHHAS
Ipo0Bb, TeCATHIHAS IPOOb, PAIIMOHATLHOE YHCIIO0, TPUOMKEHHOE 3HAUYCHUE YHUCIIA, YacCTh,
JIOJIs, OTHOIIIEHHE, ITPOIIEHT, MTOBHIIIICHNE 1 TTIOHKECHHE Ha 3aJJAaHHOE YUCJIO MPOIICHTOB,
MacITao;

- IPUBOJUTH ITPUMCPEI YHUCCII C 3alaHHBIMU CBOMCTBaMH ACIINMOCTH,

-OIEepUPOBATh MOHATUIAMMU: JIOTApU(PM UKcia, TPUTOHOMETPUYECKask OKPYKHOCTh, paluaHHas
Y TpalyCHasi Mepa yrija, BEJIMYMHA yTia, 3aJaHHOT0 TOYKON Ha TPUTOHOMETPHUYECKOU
OKPY’KHOCTH, CUHYC, KOCUHYC, TAHI'€HC ¥ KOTAaHI'€HC YIJIOB, UMEIOIINX ITPOU3BOJIbHYIO
BEJIMYUHY, YUCIIA € U T;

-BBIIIOJIHATD apI/I(l)MeTI/I‘-IeCI(I/Ie I[CﬁCTBH?I, CoYCTasA YCTHBIC U IMCbMCHHBIC ITPUCMBI, IIPUMCH A
IIpu HGO6XOI[I/IMOCTI/I BBIYHMCINTCIIBHBIC YCTpOfICTBa;

- HaXOOUTb 3HAYCHHA KOPH:I HaTypaJIBHOﬁ CTCIICHH, CTCIICHU C pallMOHAJIbHBIM IIOKA3aTCJICM,
J'IOFapI/I(I)Ma, HCIIOJBb3YA IIPpU HGO6XOI[I/IMOCTI/I BBIYHMCINTCIIBHBIC YCTPOﬁCTBa;



- I0JIB30BATHCS OLIEHKOM Y MIPUKHUAKON NIPU NPAKTUYECKUX pPacueTax;

-IPOBOAMTH 1O U3BECTHBIM (POpPMYJIaM U MpaBuUiiaM mpeoOpa3zoBaHusi OYKBEHHBIX BbIPAKEHUM,
BKJIFOYAIOIINX CTENEHU, KOPHH, TOrapu(Mbl 1 TPUTOHOMETpUUECKUE (DYHKIINH;

-HaXOAUTb 3HAYCHUA YU CIIOBBIX U 6YKBGHHI>IX BBIp&)KCHHI?I, OCYHICCTBIIAA H€O6XOI[I/IMI)IC
IIOACTAHOBKH U Hp€06p3.30BaHI/ISI;

- I/I306pa)KaTI> CXCMATHYCCKH YI'OJI, BEJIMYHNHA KOTOPOI'O BhIpAKCHA B I'palyCax WU padruaHax,

- HCTIOJIb30BATh MPH PEILICHUH 3a/1a4y TaOJMYHbIC 3HAUCHUSI TPUTOHOMETPUYECKUX (PYHKITUH
YTJIOB;

- BBITIOJTHATH TIEPEBOT BETUYMHBI yTJIa U3 PaAHaHHOW MEPhI B TPAAYCHYIO U 00paTHO.
B noBcegHeBHOM KU3HU U NIPU U3YYEHHUH PYTUX Y4eOHBIX MPEAMETOB:

-BBINOJHATH ACHCTBUS C YUCIOBBIMU JAHHBIMU MPU PEIICHUU 3a/1a4 IPAKTUYECKOTO
XapakTepa U 3a/1a4 U3 pa3IMYHbIX 00JacTeil 3HaHUMI, UCIIOJIb3YSl P HEOOXOAUMOCTH
CIIPaBOYHbIE MAaTEPHAIIbI U BBIYMCIUTEIbHBIE YCTPONCTBA;

-OlICHUBATh, CPABHUBATh U MCIIOJIH30BATh MPH PEIICHUH MTPAKTUYCCKHUX 33]1a4 YUCIIOBBIC
3HAYCHUS PEabHBIX BEJUYHH, KOHKPETHBIC YHCIIOBBIC XapaKTEPUCTUKHA 00BEKTOB
OKPY’KaIOIIero MUPA.

YpaBHeHMs U HEPABEHCTBA
BoInyCKHMK HAY4YHUTCH
- PemaTe nuHelHbIE ypaBHEHNs U HEPABEHCTBA, KBAIPATHbIE YPAaBHECHMUS;

pemaTh Jorapupmudeckue ypaBHeHus Buaa loga (bx+ ¢) = d u mpocTeiiiie HepaBeHCTBa
Buaa loga X <d;

- pemaTh MokKa3aTelibHbIe YpaBHEeHus, Buaa abx+c= d (rae d MOXXHO mpecTaBUTh B BUJC
CTEIEeHU C OCHOBAHHWEM a) U MpocTeiiinne HepaBeHcTBa Buaa ax< d (rae d MoXxHO
NpPEJCTaBUTh B BUJIC CTEIICHU C OCHOBAHHUEM a);.

- PUBOJUTH HECKOJIBKO MPUMEPOB KOPHEH MPOCTEHIIIETO TPUTOHOMETPUIECKOTO YPABHEHUS
BUJIA: SInX = @, COSX = @, tgX = a, CtgX = a, r/1e a — TabIMYHOe 3HaYEeHNE COOTBETCTBYIOIICH
TPUTOHOMETPUUECKON (DYHKITHH.

B noBcegHEeBHOI KU3HU M NIPU U3YYEHNH IPYTUX NMPEAMETOB:

- COCTABJIATH U pCIIaTh YPABHCHUSA U CUCTCMBIL ypaBHeHI/Iﬁ IIpHu pCHICHNH HCCIIOKHBIX
IMPAKTHYCCKUX 3ada4

BLIHYCKHI/IK IOJYYHUT BO3MOKHOCTb HAYYUTLCHA



- PemaTh panmonansHble, TOKa3aTeNbHbIE U JorapuMuuecKkue ypaBHEHUSI U HEPABEHCTBA,
IIPOCTENIINE UPPALUOHAIBHBIE U TPUTOHOMETPUYECKHUE YPABHEHN S, HEPABEHCTBA U UX
CHCTEMBI,

- UCIIOJIb30BaTh MCTOAbI PCIICHHA ypaBHeHHﬁI IMPUBCACHUC K BUAY «IIPOU3BCACHUC PABHO
HYJII0» WK «9aCTHOC PAaBHO HYJIIO», 3aMCHA IICPEMCHHbBIX,

- UCIIOJIb30BATh MCTOA MHTCPBAJIOB VIS PCIICHUSA HCPABCHCTB,

- HCTIOJIb30BaTh rpaUUeCKUil METO JIJIsl MPUOIUKEHHOTO PEIICHUs] YpaBHEHUH U
HEPABEHCTB;

- n300paxkaTh Ha TPUTOHOMETPUYECKON OKPY>KHOCTU MHOXECTBO PEUICHUHN TPOCTEUIITNX
TPUTOHOMETPUUECKUX YPABHEHUN U HEPABEHCTB; BHITIOJIHATH OTOOP KOPHEH ypaBHEHUN WU
pelIeHr HEPaBEHCTB B COOTBETCTBUHU C JIOMOJIHUTEIBHBIMU YCIOBUSMH U OTPAaHUYECHUSIMHU.

B moBceqHeBHOI KU3HU U NIPU U3Y4YEHUH APYTUX Y4eOHBIX MPEAMETOB:

- COCTaBJIISITh U PeIllaTh YpaBHEHUS, CACTEMbI YPAaBHEHUN U HEPABEHCTBA MIPH PEUICHUU 33]1a4
JIPYTUX Y4eOHBIX MPEIMETOB;

- UCII0JI30BaTh YPAaBHEHUS U HEPABEHCTBA JJIS IIOCTPOCHUS U UCCIIEIOBAHNS IIPOCTEUIINX
MaTeMaTHYECKUX MOJEIIEN PeabHbIX CUTYallMi WIM PUKIAIHBIX 3a1a4; YMETh
VUHTEPIIPETUPOBATH IT0OJyYECHHBIN IIPU PELICHUH YPAaBHEHUS, HEPABEHCTBA UJIU CUCTEMBI
pe3ynbTaT, OUEHUBATH €T0 MPABI0N0100Me B KOHTEKCTE 3a/IaHHON pEaIbHON CUTYalluH WU
IIPUKIIATHOW 3a7a4U

DOyHKIMHA
BbInyCKHUK HAYYUTCSH

- OnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSIMH: 3aBUCUMOCTh BEJIMYUH, QYHKIIUS, apTYMEHT
U 3HaueHue QyHKIMH, 00JIaCTh ONPEIETICHUSI U MHOYKECTBO 3HAUCHUM (PYHKITNH, rpaduk
3aBUCUMOCTH, rpaduk QPyHKIUHU, HYJIU GYyHKIUU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
BO3pacTaHWe Ha YHCIIOBOM IIPOMEKYTKE, yOBIBAHNE HA YHCIIOBOM ITPOMEKYTKE, HANOOJIbIIIee
¥ HauMeHbIIIee 3HaueHne (YHKIIMA Ha YUCIIOBOM MTPOMEKYTKE, IeproandecKas (PyHKITus,
NIEPUOT;

- ONEPUPOBATH Ha 0A30BOM ypOBHE MOHATUSIMU: MPsIMast U 00paTHas MPONOPIUOHAIBHOCTD
JUHENHas1, KBapaTu4Hasi, Jjorapudmudeckas u mokazareibHas QyHKIIUH,
TPUTOHOMETPUUECKHE PYHKIUU;

- pacnio3HaBaTh rpauKu dJEMEHTAPHBIX PYHKIUN: PSIMON U 0OpaTHOM
MPONOPIMOHATIEHOCTH, IMHEWHOM, KBaIpaTUYHOM, JTIOrapuPMUUYECKON 1 MOKa3aTeIbHOM
(GyHKUUNA, TPUTOHOMETPUYECKUX (DYHKIIHI;



- COOTHOCHUTD I'pahuKH 37eMEHTapHBIX (QYHKIUI: MPSAMOIl 1 00paTHON MPOMOPIIUOHATILHOCTH,
JUHEWHOH, KBaAPAaTUIHOH, Torapu(MUUECKOHN U MOKa3aTeabHON (QyHKIIUH,
TPUTOHOMETPUUYECKUX (PYHKIMIA ¢ (OpMyTiaMU, KOTOPHIMU OHHU 33JJaHbL;

- HaXOJUTh MO TpaduKy NpUOIMKEHHO 3HaAUCHUS QYHKIIUH B 33/IaHHBIX TOUKAX;

- OIPENEeNATh 1o TpaduKy CBOMCTBA PYHKIUU (HYJIH, MPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
MPOMEKYTKA MOHOTOHHOCTH, HAaUOOJIBIIINE U HAUMEHBIIINE 3HAUYCHHUS U T.11.);

- CTPOUTD ACKU3 Tpaduka PyHKIUH, yIOBIECTBOPSIONICH NPUBEICHHOMY HA0OpY yCIOBHIA
(IpOMeXKyTKHU BO3pacTaHus / yObIBaHUs, 3HaUeHNE (PYHKINUU B 331aHHON TOUYKE, TOUKU
DKCTPEMYMOB H T.[.).

B noBceHeBHOM KNU3HU M NIPH U3YyYE€HHHU APYTHX NMPeIMETOB:

- OTIPEeETIATh 10 TpaduKkaM CBOMCTBA peaIbHBIX ITPOIIECCOB U 3aBUCUMOCTEH (HAHOObIINE U
HaUMEHBIITNE 3HAYCHUS, TPOMEKYTKH BO3PACTAHUS U YOBIBAHUS, IPOMEKYTKH
3HAKOIIOCTOSHCTBA U T.I1.);

- HHTCPIIPCTUPOBATH CBOMCTBA B KOHTEKCTE KOHKpGTHOﬁ HpaKTH‘{eCKOﬁ CUuTyalunuunu
BLIHyCKHI/IK IMOJIYYHUT BOSMOKHOCTD HAYIHUTDLCH

- OneprpoBaTh NOHITHIMU: 3aBUCUMOCTb BEJIMUMH, (DYHKLIMS, apTYMEHT U 3HAYEHUE
(GyHKIMM, 00J1aCTh ONPEETICHHSI U MHOYKECTBO 3HAUCHUN (DYHKIUH, rpaUK 3aBUCUMOCTH,
rpaduk GpyHKINU, HYIH QYHKIMH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3pACTaHUE HA
YHICIIOBOM ITPOMEXKYTKE, YObIBAHNE Ha YMCIOBOM MPOMEXKYTKE, HAUOOJIbIIIee U HaUMEHbIIIEEe
3HaYeHUE (PYHKIIMM Ha YHCIOBOM MIPOMEXKYTKE, Iepuoanueckas QyHKIUs, IepUo, YeTHaAs U
HeYyeTHast PyHKIUU;

- ONEPUPOBATH MOHATUSMHU: TIPSMasi U 0OpaTHAS MPOTOPIIMOHAIBHOCTD, JIMHEHAS,
KBaJpaTU4Has1, Jorapudmudeckast ¥ mokasaTeabHas QyHKIIMH, TPUTOHOMETPUUYECKUE

byHKINY;

- OIpENEeIATh 3HaueHHe (PYHKIMU 0 3HAUCHHIO apryMEeHTa MpU Pa3InyHbIX CIoco0ax
3a/laHus (PyHKIUY;

- CTpOUTH rpadKu U3yUYCHHBIX (PYHKITUH;

- OMUCHIBATH IO TpaduKy U B MPOCTEUIITUX CIydasx 1o GopMyJie MOBEeHNE U CBOMCTRA
byHKIINNA, HAXOIUTH 10 TpaduKy QYHKINH HAaHOOIBIINE U HAUMEHBIIINE 3HAYCHUS,

- CTPOUTH 3CKU3 Tpaduka PyHKINH, YIOBIECTBOPSIOIEH TPUBEIECHHOMY HAOOPY YCIOBHIA
(mpoMeXyTKHU BO3pacTaHus/yObIBaHMsI, 3HAUCHHE (PYHKITUHU B 33JJaHHON TOUYKE, TOUKH
HKCTPEMYMOB, aCUMIITOTHI, HYJIU (DYHKLIHHU U T.11.);



- pelaTh ypaBHEHUS, MPOCTEUIIINE CUCTEMbl YPaBHEHU, UCTIOJB3Ys CBOMCTBA (DYHKIIUN U UX
rpaduKoB.

B noBceHeBHOM KM3HU M NIPH U3YYEeHUHU APYTrUX YUeOHBIX IPEeIMETOB:

- OTIpeNIeIATh 1Mo rpad)ukaM M UCIIOIB30BaTh JJIs PEIICHUS PUKIIAJHBIX 3a/1a4 CBONCTBA
pealTbHBIX MPOIIECCOB U 3aBUCUMOCTEH (HanOOJIbIIINE U HAMMEHBIIIME 3HAYCHUS, IIPOMEKYTKU
BO3pacCTaHuAg U Y6BIBaHI/I$I CI)YHKI_[I/II/I, IMPOMCIKYTKH 3HAKOIIOCTOSAHCTBA, ACUMIITOTHI, IICPHUO] U
T.IL);

- HHTCPIIPCTUPOBATDH CBOMCTBA B KOHTEKCTE KOHerTHOﬁ Hp&KTH‘-ICCKOﬁ CUTyalluu,

- OMPENIEIATH M0 TpaduKaM IPOCTEUIINE XapaKTEPUCTUKH MEPUOANYECKUX MPOIIECCOB B
OHOJIOTHH, IKOHOMHKE, MY3bIKE, PAIUOCBS3H U JIp. (AMIUIUTYAQ, IEPUOJ U T.11.)

JJIeMEHThI MATEMATHYE€CKOT0 AHAJIN3a
BbInyCKHUK HAY4YUTCHA

- OnepupoBaTh Ha 0a30BOM YPOBHE MOHATUSIMU: MPOU3BOIHAA (DYHKIIMHU B TOUKE,
KacaresibHas K rpaduky QyHKIMH, MPOU3BOIHAS (DYHKIIMH; ONPEAEIISATh 3HAUCHHUE
IPOM3BOAHON (PYHKIIMU B TOUYKE MO N300paKEHHIO KacaTeNIbHOM K rpaduKy, IPOBEIEHHON B
9TOM TOYKE;

- pelaTh HECJIOXKHBIE 3a/1a4d HAa IPUMEHEHUE CBA3U MEXKIY IPOMEKYTKAMU MOHOTOHHOCTHU U
TOYKaMU dKCTpeMyMma (PYHKIIMHU, C OJTHON CTOPOHBI, U MPOMEKYTKAMU 3HAKOTIOCTOSTHCTBA U
HYJISIMH TIPOU3BOTHOM 3TOM QYHKIIUU — C IPYTOH.

B noBceaHEeBHOI KU3HU U NPU U3YYEHHH IPYTUX NMPeAMETOB:

- OJIB3YSCh IpaKaMH, CPAaBHUBATH CKOPOCTH BO3pacTaHus (poCTa, MOBBILIECHUS,
YBEJIMYEHUS U T.I1.) WIM CKOPOCTU yObIBaHUS (M €HUsI, CHUKECHHS], YMEHBILIECHUS U T.I1.)
BEJINYMH B PEAJIBHBIX IIPOLIECCaX;

- COOTHOCUTD IpaUKU PeaTbHBIX MPOIECCOB U 3aBUCUMOCTEN C UX OMMCAHUSIMH,
BKJIFOYAIOIIMMHU XapaKTEPUCTUKHN CKOPOCTH M3MEHEHHUsI (OBICTPHII POCT, IJIABHOE TTOHIKEHHE
U T.IL);

- HCTIOJIH30BaTh TPAPUKH PEATHHBIX MPOIECCOB I PEIICHUS HECIOKHBIX TPUKIATHBIX
3a/1a4, B TOM YHKCJIE ONPELIisisl o TpaduKy CKOPOCTh X0/1a Ipoliecca

BLIHYCKHI/IK IOJYYHUT BO3MOKHOCTb HAYYUTLCHA

- OneprpoBaTh NOHITHAMU: TIPOU3BOIHAS (PYHKITMU B TOUKE, KacaTebHAsA K TpaduKy
dbyHKIIMH, TpoU3BOAHAS QYHKIIUH;



- BBIYHCIISATH IPOU3BOAHYIO OJIHOWIEHA, MHOTOWJIEHA, KBAJJPATHOTO KOPHS, ONPENETSATh
3Ha4YeHHE NMPOU3BOIHON (PYHKIIUK B TOUKE MO M300paKEHUIO KacaTeNbHOM K Tpaduky,
IIPOBEJCHHOM B OTOM TOUKE;

- pelaTh HECIOXKHBIE 33/1a4X HA IPUMEHEHUE CBSI3H MEXKIY ITPOMEKYTKAMUA MOHOTOHHOCTH U
TOUKAMH SKCTpeMyMa (DYHKIIUH, C OTHON CTOPOHBI, U MPOMEKYTKAMHU 3HAKOMOCTOSTHCTBA U
HYJISIMU TIPOU3BOHON 3TON (YHKIIUHU — C APYTOM.

B HOBceIlHeBHOﬁ JKU3HA A IIPH U3YICHHUHU IPYIruxX NpeamMeToB:

- 3aa4H N3 6I/IOJIOFI/II/I, (1)I/I3I/IKI/I, XUMHHU, SKOHOMHKHU U JPYI'UX IIPECAMCTOB, CBA3aHHBIC C
HCCIICJOBAHNCM XAPAKTCPHUCTUK PCAJIbHBIX ITPOICCCOB, HAXOKACHUCM HanOOJBIINX U
HAaNMMCHBIIINX 3H21‘-I€HPII>1, CKOPOCTH U YCKOPCHHUA U T.II.,

- HHTEPIPETUPOBATH MOTYYEHHBIE PE3YIIbTATHI
CraTucTuka M TeOpUsi BEPOSITHOCTEM, IOTHKA 1 KOMOMHATOPHKA
BoInyCKHMK HAYYHUTCS

- OnepupoBaTh Ha 0230BOM YPOBHE OCHOBHBIMHU OINUCATEIHHBIMU XapAKTEPUCTUKAMU
YHICJIOBOTO Habopa: cpeiHee apudMeTnueckoe, Meuana, HanboIbIllee U HAUMEHbIIIEe
3HAYCHUS;

- OIICPHUPOBATH Ha 0a3zoBOM YPOBHC INOHATHUAMMU: 4aCTOTA U BCPOATHOCTD CO6I)ITH$I, CﬂyqaﬁHBIﬁ
BI)I60p, OIIBITBEI C PABHOBO3MOXHBIMH 3JICMCHTApHBIMHA CO6BITI/I}IMH;

- BBIYMCIISATh BEPOSATHOCTU COOBITUI HA OCHOBE MOJICUETa YHCIIA UCXOI0B.
B noBceagHeBHOM KU3HU M NIPU U3YYEHHH APYTUX NPEAMETOB:
- OLIEHUBATh U CPABHUBATH B MPOCTHIX CIyYasix BEPOATHOCTU COOBITUI B peaIbHOM KU3HU;

- YATATh, CONOCTABIIATH, CDABHUBATH, UHTEPIIPETUPOBATD B MPOCTHIX CIIy4asix peabHbIC
JaHHBIE, MIPEACTABICHHbIC B BUI€ TAOJIHII, TUAarpaMM, rpapuKoB

BLIHyCKHI/IK MMOJIYYUT BOZMOKHOCTD HAYIHUTHCH

- UmeTh IpeaAcCTaBJIICHUC O JUCKPCTHBIX B HCIIPCPBIBHBIX CJ'Iy‘-IElfIHLIX BCINYHNHAX U
pacipcaciCHuAX, O HC3aBUCUMOCTHU CJIy‘-IElfIHBIX BCJIMYHH,

- UMCTb IIPCACTABJIICHUC O MAaTCMATHYICCKOM OXXHWAAHWUHU U JUCIICPCUHU CJ'Iy‘IElfIHI;IX BCJINYHH,

- UMCTb IIPEACTABJIICHUC O HOPMAJIbHOM PaCpCACICHUN U ITPUMEPAX HOPMAJIbHO
paciapCaciaCHHbIX CJ'Iy‘-IElfIHBIX BCIIMYHNH,

- IOHUMATh CYyTh 3aKOHA OOJIBIIIMX YHCE U BBIOOPOYHOTO METO/Ia U3MEPEHUS BEPOSITHOCTEH;
UMETh MIPEICTABJICHUE 00 YCIOBHOM BEPOSTHOCTH M O TIOJIHOM BEPOSITHOCTH, IPUMEHSThH UX B
pELICHUY 3a/a4;



- UMETH MPEJCTABICHUE O BAXKHBIX YACTHBIX BUAAX PACIpPEICTICHUN U IPUMEHSTh UX B
pelieHny 3a1ay;

B noBceaHeBHOI KU3HU M IPU U3YYEHUH IPYTUX NMPEAMETOB:
- BRIYHMCJISITH WM OLICHUBATh BEPOSITHOCTH COOBITHI B peaIbHOM KU3HU;
- BRIOMPATh MOJXOAIINE METOIbI MPEICTABICHUS U 00paOOTKH JIaHHBIX;

- YMCTh p€IaThb HECJIOKHBIC 3a/la4v Ha IPUMCHCHUC 3aKOHA OOJBIINX YHCEIT B COIINO0JIOTHH,
CTpaxOBaHUH, 3APABOOXPAHCHUHU, oOecrnieueHNN 0€30ITaCHOCTH HACCJICHUS B quBBBIqafIHBIX
CUTyanuAax.

TexcroBble 3a1a4n
BbInyCKHUK HAYYUTCS
-Pemats Hecli0KHbIE TEKCTOBBIE 33/1a4M Pa3HbIX THUIIOB;

-aHAJIM3UPOBATH YCIIOBUC 3a1a49H, IIPH H€06XOIII/IMOCTI/I CTPOUTH AJIs1 €C PCHICHUA
MAaTCMaTUICCKYIO MOACIIb,

-TIOHUMAaTh U UCTIONB30BaTh VISl PEIICHUS 3a1a49 HHGOPMAIIUIO, MPEICTABICHHYIO B BUIE
TEKCTOBOM M CHMBOJILHOM 3aITMCH, CXeM, TaOJIHIl, JuarpaMm, rpadKoB, pUCYHKOB;

- I[CI?ICTBOBEITB 10 aAJITOPHUTMY, COACPKAIICMYCA B YCIIOBHUH 3a1a49M;
- UCITIOJIB30BAaTh JIOTHYCCKUC PACCYKACHHUA ITPHU PCIICHUHA 3ad49N,

-paboTaTh ¢ U30BITOUHBIMHU YCIOBUSMH, BBIOUpPAs U3 Bcel MH(OpMaUK, TaHHbIE,
HEOOXOMMbIE JJIs PELLEHUS 3a]auu;

-OCYILECTBIISITh HECIIOKHBIN MepeOOp BO3MOKHBIX PEILICHUM, BEIOMpas U3 HUX ONTUMAIbHOE
10 KpUTEPHUAM, CHOPMYITUPOBAHHBIM B YCIOBUHU;

- AHAIM3UPOBATh U HHTEPIPETUPOBATH NOJIYUYEHHBIE PEIICHUS B KOHTEKCTE YCIOBHUS 3aa4H,
BBIOMPATH PEIICHMS], HE MPOTHUBOPEYAIINE KOHTEKCTY;

- pemaTh 33Ja4l Ha pacyeT CTOMMOCTH MOKYIIOK, YCIIYT, MOE3/I0K U T.I1.;

- penaTh HECJIOKHBIE 3a/1a4H, CBA3aHHBIE C JJOJIEBBIM YyYaCTUEM BO BIaJeHUU (HUPMOIA,
NPEANPUATUEM, HEIBUKUMOCTBIO;

-pC€IIaTh 3a4a41 Ha IIPOCTHIC IIPOLCHTLI (CI/ICTCMBI CKHUIOK, KOMI/ICCI/II/I) K Ha BBIYHUCJICHUC
CJIOKHBIX IIPOLCHTOB B PA3JIMYHBLIX CXEMaX BKIJIAJOB, KPCAUTOB U UITIOTCK;

-pemiaTh IPaKTUYECKUE 3a/1a4u, TPEOYIONINE UCTIOIb30BAHMS OTPUIATEIBHBIX YUCET: Ha
onpeereHre TEMIEPATypbl, Ha ONPEEICHUE MOJI0XKEHUS Ha BPEMEHHOM OcH (10 Halel 3pbl



¥ TIOCJIC), Ha IBIDKCHHE JICHEKHBIX CPEICTB (MIPUXOJ1/pacxo), Ha OmpeieTICHuE
TITyOUHBI/BBICOTHI U T.IL.;

-MCIIOJIBL30BATh ITOHATHE MaciTada JJI1 HAXOXKACHUA paCCTOSIHI/Iﬁ N JUIMH HA KapTaX, IIJIaHaX
MCCTHOCTH, IIJIaHaX HOMeIHeHHﬁ, BBIKpOﬁKaX, Ipu pa60Te Ha KOMIIBIOTCPC U T.II.

B noBceHeBHOM KN3HU M NIPH U3YyYE€HHHU APYTHX NMPeIMETOB:

- pe€IaTb HECIIOKHBIC IIPAKTHYCCKHC 3aa91, BOGHUKAIOMIUEC B CUTYyallUAX HOBCGI[HGBHOI\/’I
KHU3HHU

BbINyCKHMK MOJIYYUT BO3MOKHOCTh HAYYUTbCS
Pemiats 3a1aun pa3HbIX TUIIOB, B TOM YMCJIE 33/1a4U MMOBBIIICHHOW TPYIHOCTH;
- BRIOMPATh ONTUMAaIbHBIN METO/ PEIICHUS 3a/1a4d, pacCMaTPUBAasl Pa3IUYHbIE METO/IbL;
- CTPOUTbH MOJIEJIb PEIICHUS 3a7a4M, POBOJUTD TOKA3aTEIbHbBIE PACCYXICHUS;

-pemaTh 3aa4u, Tpeoyrolue nepedopa BapuaHTOB, IPOBEPKH YCIOBHI, BHIOOpa
ONTUMAJILHOTO PE3yJIbTaTa;

-~aHAJIM3UPOBATH U UHTCPIIPCTUPOBATH PC3YJIbTAThI B KOHTCKCTC YCIIOBU:A 3a1a4H, BI)I6I/IpaTI>
PCIICHUA, HC IIPOTUBOPCUYAIIINC KOHTCKCTY,

- IEPEBOUTH MPU PEUICHUH 3a7a4i UHPOPMAIHIO U3 OJTHOM (GOPMBI B APYTYIO, UCIIOIB3YS
IPU HEOOXOTUMOCTH CXEMBbI, TAOIUIIbI, TpaQUKU, JUATPAMMBI;

B noBceaHEeBHOM KU3HU M NIPU U3YYEHHHU APYTUX NPEAMETOB:

- pelaTh NPAaKTUYECKUE 3a1a4 U 3a1a44 U3 APYTUX IPEIMETOB
I'eomeTrpus

BoInyCKHMK HAY4YHUTCH

- OnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSIMH: TOUYKA, TIPsiMasi, TNIOCKOCTh B TIPOCTPAHCTRBE,
MapAJJIETBHOCTD U MEPIEHAUKYIISIPHOCTD MPAMBIX U TIIOCKOCTEM;

- pacro3HaBaTh OCHOBHBIE BUJIbl MHOTOIPAHHUKOB (MpU3Ma, MUPAMHJIA, IPSIMOYTOJIbHBIN
napasuiesienunes, Kyo);

- n300paxkaTh U3ydaemble (PUTYPBI OT PYKH B C MPUMEHEHUEM MPOCTHIX YEPTEIKHBIX
MHCTPYMEHTOB;

- IeNnath (BRIHOCHBIC) TUIOCKUE YePTEIKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (DUTYpP: BU
CBEpXY, COOKY, CHU3Y;

- U3BJIEKaTh WH(OPMAIUIO O IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (QUTYpaX,
MIPEJICTABJICHHYIO HA YepTEXKaxX U PUCYHKAX;



- IPUMEHATH TeopeMy [Iudaropa nmpu BEIYMCICHUH 3JIEMEHTOB CTEPEOMETPUUYECKUX (HUryp;

- HAXOJIUTh 00BEMBI U TUIOLIAAN MOBEPXHOCTEH MPOCTEUIINX MHOTOIPAHHUKOB C
npuMeHeHueM Gopmy;

- pacno3HaBaTh OCHOBHBIE BUbI TEJ BpallleHUs (KOHYC, IMIMHID, cepa u map);

- HAXOJIUTh 00BEMBI U TUIOLIAN OBEPXHOCTEH MPOCTEHIINX MHOTOIPAHHUKOB U Tell
BpalIeHUs C IPUMEHEHHEM (HOpMYII.

B noBceHeBHOM KNU3HU M NIPH U3YyYE€HHHU APYTHX NMPeIMETOB:

- COOTHOCHUTD a6CTpaKTHBIC TCOMCTPHUUYCCKUC ITIOHATHUA U (baKTBI C pCaJiIbHbBIMH XU3HCHHBIMHA
00BEKTaMH U CUTyallusIMHU,

- HCIIOJIb30BATh CBOICTBA MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYD ISl PEIICHUS TUTTOBBIX
3a/1a4 MPAKTUYECKOTO COJECPKAHNUS;

- COOTHOCHTb IIJIOIIAIN TOBEPXHOCTEH TeNl OJIMHAKOBOUW (POPMBI Pa3IUIHOTO pa3Mepa;
- COOTHOCHUTH 00bEMBI COCYJIOB OMHAKOBOW (DOPMBI Pa3TUIHOTO pa3Mepa;

- OIIEHUBATh (POPMY MPABMIBHOTO MHOTOTPAHHHUKA MTOCJIE CIIUJIOB, CPE30B U T.I1. (OMpeesaTh
KOJIMYECTBO BEPIIMH, peOep U rpaHei MOJyICHHBIX MHOTOIPAaHHHKOB)

BLIHyCKHI/IK MOJIYYHUT BO3SMOKHOCTD HAYIHUTDLCH

OnepupoBaTh MOHATUSMU: TOUYKA, PAMasi, IIIOCKOCTh B MPOCTPAHCTBE, NAPAILIEIbHOCTD U
MEPIIEHAUKYJIIPHOCTD MIPAMBIX U IIIOCKOCTEM;

- IPUMEHSATD JIJISl PEIICHUS 3a/1a4 TeOMETpUIeCKre (DAKThI, €CIU YCIOBHUS IPUMEHEHUS
3a/1aHbl B IBHOU (hopme;

- pemaTs 3aJa4i Ha HaXO0KACHUE T'COMETPUICCKUX BCIIMYHH 110 06pa3uaM HJIN AJITOPUTMAaM;

- Ie7aTh (BBIHOCHBIE) IJIOCKUE YEPTEXKHU U3 PUCYHKOB OOBEMHBIX (PUTyp, B TOM YHCIIE
pHUCOBaTh BUJ CBEPXY, COOKY, CTPOUTH CEYEHUSI MHOTOI'PaHHUKOB;

- U3BJIEKATh, MHTEPIPETUPOBATH U MPEOOPA30BHIBATH HHPOPMALIMIO O TEOMETPUUYECKHUX
durypax, npeACTaBICHHYIO Ha YepTexKax;

- IPUMEHATh T€OMETpUYECKHe (PaKThl IJIs1 PEeIIeHUs 3a7a4, B TOM YKCIIE MPEoIaraonmx
HECKOJIBKO I1aroB PELICHHS;

- OITMCHIBATh B3aMMHOE PACITOJIOKEHHUE TIPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;
- (opmynupoBaTh CBOMCTBA U TIPU3HAKHU HUTYD;

- I10Ka3bIBATb ITCOMCTPHUICCKUC YTBCPIKICHUA,



- BIIQJICTh CTAHAAPTHOW KJIaCCU(PUKALIMEH TPOCTPAHCTBEHHBIX QUTYD (TTUPaMUIBI, TIPU3MBI,
napaJuIeIIeTUIC/Ibl);

- HaXOIUTb 06'I)CMBI n 11omaau HOBCpXHOCTeﬁ FCOMCTpI/IIIGCKI/IX TCII C HpI/IMeHCHI/ICM
popmy;
- BBIYUCJIATDH paCCTOHHI/ISI u er'IBI B HpOCTpaHCTBe.

B noBceHeBHOM KN3HU M NIPH U3YyYE€HHHU APYTHX NMPeIMETOB:

- HCTI0JIb30BaTh CBOMCTBA FT€OMETPUUECKUX (PUTYP TS pellIeHUs 3a/1a4 IPAKTUYECKOTO
XapakTepa v 3aJlay U3 Apyrux oodsacrei 3HaHUM.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BbInyCKHMK HAY4YUTCHA

- OnepupoBaTh Ha 06a30BOM YPOBHE MOHATHEM JIEKApPTOBBI KOOPAUHATHI B IPOCTPAHCTBE;
- HaXOJJUTh KOOPJIMHATHI BEPIIMH KyOa U MPsIMOYTOJIBHOTO Napasuieenunesia.
BbINyCKHUK OJIYYUT BO3MOKHOCTh HAYYHTHCH

-OnepupoBaTh MOHATHIMU JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEK1Y BEKTOPAMU, CKAJIAPHOE
IIPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE BEKTOPBHI;

- HAXOJAUTh PACCTOSIHUE MEXAY ABYMs TOUKAMH, CYMMY BEKTOPOB U ITPOU3BEICHUE BEKTOPA
Ha YHCJIO, YTOJI MEXKIY BEKTOPaMHU, CKAJIIPHOE IIPOU3BEACHHE, PACKIIAIBIBATH BEKTOP I10 IBYM
HEKOJUIMHEAPHBIM BEKTOPaM;

- 3371aBaTh IUIOCKOCTb YPAaBHEHUEM B J€KAPTOBOM CUCTEME KOOPAMHAT;

- pemiaTh NpoCTEHIINe 3aJa4 BBEJICHUEM BEKTOPHOTO Oa3uca
HcTopusi MaTeMaTHKH

BoInyCKHMK HAY4YUTCH

-OnuceiBaTh OTJCJIbHBIC BBIJIAOIIUCCS PC3YJIbTAThI, IIOJIYUCHHBIC B XOIC PA3BUTUA
MAaTCMAaTUKHU KaK HAYKH;

- 3HATh IIPUMEPHI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B CBSI3U C OTEYECTBEHHOU U
BCEMHUPHOU UCTOPUEN;

- IOHUMATh POJIb MAaTCMAaTUKHU B Pa3BUTHUHU Poccun

BLIHYCKHI/IK IOJYYHUT BO3MOKHOCTb HAYYUTLCHA



- [IpecTaBnsaTh BKJIA BBIAAOIIMXCS MATEMATUKOB B Pa3BUTHE MAaTEMATHKH M WHBIX HAYIHBIX
obnacreii;

- IOHUMAaTh POJIb MAaTEMATHUKU B pa3BuTuu Poccumn

MeToabl MAaTEMATHKH

BbInyCKHUK HAYYUTCH

- [IpuMeHsATh U3BECTHBIE METOBI IPU PEIIEHUH CTAHJAPTHBIX MATEMATUYECKUX 33144,

- 3aME€YaTh U XaPAKTEPHU30BATh MATEMATUYECKUE 3aKOHOMEPHOCTH B OKPYKAIOIIEH
JICHCTBUTEIBLHOCTH;

- IPUBOJUTH IPUMEPBI MATEMATUUECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, B TOM YUCIIE
XapaKTEPHU3YIOIINX KPACOTY H COBEPUIEHCTBO OKPYKAIOLIEr0 MUpa U MPOU3BEICHHIA
UCKYCCTBa

- UCIIOJIb30BaTh OCHOBHLIC MCTO/bI 10KA3aTCJIbCTBA, IPOBOANUTL JOKA3ATCIBCTBO U
BBIIIOJIHATBE OIIPOBCPIKCHUC,

- IPUMCHATb OCHOBHBIC MCTOAbI PCHICHUA MATCMATUICCKUX 3a1a4;

- Ha OCHOBE MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE XAPAKTEPU30BaATh KPACOTY U
COBEPILEHCTBO OKPY’KAOIIET0 MUPA U TPOU3BEAECHUN UCKYCCTBA;

- IPUMCHATDH HpOCTGfIIHHG IMPpOrpaMMHBIC CPCACTBA U IJICKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTCMBI TP PCIICHUN MAaTEMATHYCCKUX 3a1a4

2. Conep:xxaHue y4eOHOI0 npeamera
10 kaacc

Yucaosblie pynkunu OnpeneneHue yncaoBoit pyHkuuu. CriocoOsl ee 3aganusi. CBoicTBa
bynkuuii. O6patHas GyHKIUS

Tpuronomerpuyeckue pynkuuu Yuciaosas OKpyKHOCTb. UHCIIOBAst OKPYKHOCTh Ha
KOOpAMHATHOM MI0CcKOCTU. CHHYC M KOCUHYC. TaHreHC U KoTaHreHe. TpUuroHoMeTpuiecKkue

(GYHKIIUMA YUCIIOBOTO apryMeHTa. TpuroHomerpuyeckue (PyHKIIMU YIIIOBOTO apryMEHTa.

=sin x g ¥ =COSX

, €e cBoMcTBa U rpaduk. OyHKIH ee

=sinx, y

dopmynsl npusenenus. Pynkuus Y

cBoiicTBa u rpaduk. Ilepuoauunocts pyukumii Y = COSXTIpeobpasosanus rpaduxon

tgx, y = ctgx

TpuronomeTpuueckux pyukumit. dynxkmm Y = , IX CBOMCTBA U TpaduKu.

TpuronoMerpuyecKkue ypaBHeHHs: APKKOCHHYC U PelleHHe ypaBHeHus COSt=2a,

Apxkcunyc u penrenre ypasuenus SNt =2, Apkranrenc u apkkoranrenc. Perienne ypaBHeHui

tgx=a, ctgx=a_ TpuroHomerpuueckre ypaBHEHHUs



IIpeoOpa3oBanne TPUTOHOMETPUYECKHUX BbIpameHnid CUHYC U KOCHHYC CYMMBI U
PA3HOCTH apryMEHTOB. TaHIeHC CyMMBI U Pa3HOCTH apryMeHTOB. DOpMyIIbl JBOMHOIO
aprymenTa. [IpeoOpa3zoBanue cyMM TPUTOHOMETPUUYECKUX (PYHKLIUN B IPOU3BEICHUSI.
[Tpeobpa3zoBanne nMpou3BeIeHII TPUTOHOMETPUUECKHUX (YHKIIUI B CYyMMBI.

IIpou3Bognas. UucioBsie MociieI0BATEIBHOCTH U X cBoicTBa. [Ipenen
nocienoBaTebHOCTH. CyMMa O€CKOHEUHOM reomMeTprueckoii mporpeccuu. [lpenen
bynkuuu. Onpeaenenrue Mpou3BOAHON

Brruucnenue mpousBoIHEIX. Y paBHEHUE KacaTenbHOU K Tpaduky dyaknuu. [Ipumenenue
IPOU3BOIHON TSl riccnenoBanuii pyaknuid. [loctpoenue rpadukos dhynknmii. [Ipumenenne
MPOU3BOJHOM ISl OTHICKAHUS HaUuOOJIBIIIET0 Y HAMMEHBILIETO 3HAYEHUI HEeTPEePhIBHON
GyHKIHUY Ha TPOMEKYTKE. 3a/1aur Ha OThICKaHKE HAMOOJIBIINX U HAMMEHBIITUX 3HAYCHHM
BEJINYMH.

IHoBTOpenune YncnoBast OKPYKHOCTh HA KOOPAMHATHOM IIOCKOCTH. OmnpenerneHue CuHyca,
KOCHHYCa, TAHT€HCa U KOTaHTreHca. TpuroHoMeTpuueckie pyHKIIMHA YUCIOBOTO U YTII0OBOTO
apryMeHTa, UX CBOMcTBa U rpaduku. CxaTue U pacTsbkeHre rpaduKoB TPUTOHOMETPUYECKUX
¢Gynkuumii. O6paTHbIE TPUTOHOMETPUYECKHE (PYHKIUU.

MeTobl pelieHns: TPUrOHOMETPUYECKUX YPABHEHUI: METO/ 3aMEHbI IEPEMEHHOMN, METO/
Pa3IoKEHUsI HA MHOXKUTEIN, OAHOPOIHBIE TPUTOHOMETPUYECKUE yYpaBHEHUSI. DOpMYyITbI
CJIOKCHWSI, TPUBEACHNUSA, ABOMHOTO apryMeHTa, MOHWKeHus creneHu. [IpeodbpazoBanue
CYMMBI TPUTOHOMETPUYECKIX (DYHKIIMH B IPOU3BECHUE U TPOU3BEICHUS B CYMMY.
Onpenenenue Nporu3BOAHOM, BhIUKMCIEHUE TPoU3BOAHbIX. [IuddepenunpoBanue cioxHOMI
bynkuuu. YpaBHeHue KacatenbHOH K rpaduky ¢yHkiuu. [Ipumenenne nporu3BOHON IS
ucciaenoBanus PyHKIMH Ha MOHOTOHHOCTh U dKCTpeMyMbl. [locTpoenne rpadukoB GyHKITHIA.
[TpumeHeHre TpOU3BOAHOMN AJIsl OTHICKAHUSI HAMOOJIBIINX U HAUMEHBIINX 3HAUCHUN
HEMpepbIBHON ()YHKUIMU HA TPOMEKYTKE. 3a/1a4ui HA ONTHUMU3ALHUIO.

TI'eomempus

Beenenne IIpenmer crepeomerpun. OCHOBHBIE MOHITHUSL U aKCUOMBI cTepeomeTpuu. [lepBbie
cnencTBus u3 reopeM .HekoTtopele ciieicTBUs U3 aKCHOM.

OCHOBHBIE MTOHATHS CTEPEOMETPUH (TOUKA, MPSAMasi, IIIOCKOCTh, MPOCTPAHCTBO). [lonamue 06
AKCUOMAMUYECKOM CHOCObe NOCMPOEHUSI 2e0MemMPUU.

IMapajsieabHOCTH NPAMBIX M IUI0CKOCTeH [lepecekaromuecs, napaaienbHbIe U
CKPELIMBAIOIIMECS MPSIMBIE. YTOJ MEXY IIPSAMBIMU B IpOCTpaHCTBE. [lapaimenbHOCT 1
MEPIIEHAUKYJISIPHOCTD MPSIMOM Y IUIOCKOCTH, TPU3HAKU U CBOMCTBA. [lapaiuiebHOCTh
IJIOCKOCTEM, NMEPIIEHAUKYJIAPHOCTD INIOCKOCTEN, TPU3HAKN U CBOMCTBA.

PaccrosiHust OT TOUKH 10 TUNIOCKOCTH. PaccTosiHMe OT mpsiMOM A0 MJIIOCKOCTH. PaccTosHue
MEXY NMapaJUICIIbHBIMU IUIOCKOCTAMU. PaccTossHHE MEXK Ty CKPELIMBAOIMMHUCS MTPSMBIMU.



[TapamiensHoe npoexkTrpoBanue. OpTOroHaaIbHOE NPOEKTUPOBaHUE. [110Waos
OpPMO2OHANILHOU NPOEKYUU MHO20Y20bHUKA . VI300paskeHne IpOoCTPaHCTBEHHBIX PUTYP.
Llenmpanvnoe npoekmuposarnue

IlepnieHAUKYJISAPHOCTH NPAMBIX U INIOCKOCTEH

[lepnenaAMKyIJIApHOCTD NPSIMBIX. lIepneHINKYIIPHOCT NPAMON U INIOCKOCTH. TeopeMa o Tpex
NEepIEHANKYJIApax. [lepreHauKyIap 1 HAKJIOHHBIE. YTOI MEXAY NMPSAMOU U INIOCKOCTBIO.
JIByrpaHHsIi yrou. /J[ByrpaHHbIi yroi, JMHEMHBIN YToJI IBYTPAHHOTO YIJIA.
[leprieHIUKyYISIPHOCTD IIIOCKOCTEN. TpexrpanHpiil yrou. MHOTOrpaHHbIA yIoOJI.

Muororpanankmn Bepumnel, pedpa, rpaHu MHOTOTpaHHUKA. Pazeepmxka. Muozozparnvie
yenvl. Boinykivlie muozoepannuku. Teopema Jiinepa.

[Tpusma, ee ocHOBaHwMs, OOKOBEIE peOpa, BhICOTa, O0KOBas MOBEPXHOCTH. [Ipsimas u
HakyioHHas npusma. [IpaBunbsHas npusma. [apamnenenunes. Kyo.

[Tupamupa, ee ocHoBaHue, OOKOBBIE peOpa, BBICOTA, OOKOBasi HIOBEPXHOCTh. T peyroibHas
nupamua. [IpaBunbHas nupamuaa. Y cedeHHass MUPaMHUIA.

CummeTpuu B KyOe, B mapajuieienunene, 8 npuzme u nupamude. Ilouamue o cummempuu 8
npocmpancmee (YeHmpanbHas, 0Cesasi, 3ePKAIbHAS).

Ceuenus MHOTI'OI'PaHHHUKOB. HOCTpOCHI/IG CCUCHUI.

[IpencraBieHne o MPaBWIBHBIX MHOTOTPAHHHUKAX (TETpadip, KyO, OKTadap, TOACKadAp U
HKOCadIp).

Ilonsitue 0 npeodpa3oBaHUM B MPOCTPAHCTBeE. [[BI)KEHUS IPOCTPAHCTBA U UX CBOMCTBA.
[TapannenbHbIN NEepeHoC, IeHTpalibHast cuMMeTpusi. [IoBOpOT BOKpyT ocH. 3epKaibHas
cummetpusi. OceBasi CHMMETPHS B TPOCTPAHCTBE.

3aki0uuTeIbHOE MOBTOPeHHe Kypca reomerpuu 10 kiacca

AkcuroMsbl ctepeomeTpuu. Hekotopsie cienctBus U3 akcoM. [lapalinensHOCTh NPSMBIX,
MPSAMOM U TUIOCKOCTH. B3anMHOE pacnosioxKeHue ABYX MPSAMBIX B IPOCTPAHCTBE. YOI MEXKIY
IBYMs IpAMbIMUA. [TapamienbHOCTh IIIOCKOCTEN.

[lepneHAUKYJISIPHOCTD MPSIMOM U IUIOCKOCTU. [IepneH 1Ky ISP ¥ HAKIIOHHBIE. YTOJ MEXKIY
MPSIMOM U TTIOCKOCTBIO.

JByrpanssiil yroJ. [lepnesauKyIsspHOCTb INIOCKOCTEN. TpexrpanHblii yroia. MHOrorpanHbli
YTOJL

[Tpusma. [Tupamupa. IIpaBunbHbIE MHOTOTPAHHUKH

Conep:xanue nporpamMmbl yueOHOro npeamera 11 kiace



CrenenHas pyHKuuMs [loHATHE KOPHS N-U CTENIEHU U3 NEUCTBUTEIBHOIO YNCIIA.

n o o w
OyHkunu y = Vx , UX cBolicTBa U rpadguku. CBoicTBa KOpHs N-i1 crenenu. [IpeoOpa3zoBaHue
BBIPAXEHUI, coiepkalux paaukaibl. O600UIeHHE TOHATHS O IOKA3aTelle CTENEHH.
Crenennble (yHKIIUHN, UX CBOWCTBA U TpaduKu

IHoka3zarenbHas u Jorapudpmuueckasi pynxkuuu  IlokazarenpHas QyHKIHS, €€ CBOMCTBA
u rpaduk. [lokazarenbHbie ypaBHeHus. [lokazarenbHble HEPaBEHCTRA.

IHousitue norapudpma. dynkuus y = loga x, ee cBoiicTBa u rpadguk. CBorcTBa JiorapupMoB.
Jlorapudmuueckue ypaBHenus. Jlorapupmuyeckue HepaBeHcTBa. [lepexon k HOBoMyY
ocHoBaHwuto Jorapudma. Juddepennmpopanre nokazaTeabHON U JorapuPmMuuecKoi
byHKIHiA.

IlepBooOpa3Has U MHTErpas [TepBooOpa3znas. [IpaBuiia oTbICKaHUS IEPBOOOPA3HBIX.
Tabnriia OCHOBHBIX HEONPEEIEHHBIX HHTETPAJIOB.

3agauu, MPUBOISIIME K ITOHATHIO ONIPEAEIICHHOTO nHTerpaia. [IonsaTue onpenenreHHoro
unterpana. ®opmyna Hetotona — JleliOnuna. Berurciienue miomanei miockux puryp ¢
IIOMOILBIO OIPEACIIEHHOIO NHTErpala.

YpaBHeHus U HepaBeHCTBA. CHCTEMBI YPaBHEHUN U HEPABEHCTB PaBHOCUIIBHOCTH
ypaBHeHuil. O011IKe METOIbI PEICHUs ypaBHEeHUI: 3ameHa ypaBHeHus h(f(x)) = h(g(x))
ypaBHeHHeM f(x) = g(X), pa3yioxkKeHrne Ha MHOKUTEIIU, BBEJIEHHE HOBOW MEPEMEHHOM,
byHKIHOHATBHO-TPaUIECKUNA METOI.

Pemienre HEpaBEHCTB € OJIHOW NEPEMEHHOM. PaBHOCHIIBHOCTh HEPABEHCTB, CUCTEMBI U
COBOKYITHOCTH HEPABEHCTB, UPPAILMOHAIIBHBIE HEPABEHCTBA, HEPABEHCTBA C MOYJISIMH.

CucremMbl ypaBHEHUI. Y PaBHEHUS U HEPABEHCTBA C ITApaMETPaMH.

DJIEMEHTbl MATEMATHYECKOM CTATHCTUKHA, KOMOMHATOPUKH U TEOPUU BEPOATHOCTEH
Craructryeckast 00paboTKa JaHHBIX

[TpaBusno ymuoxenus. [lepecranoBku 1 pakTopuaibl. BeIOOp HECKOIBKUX 371€MEHTOB.
Coueranus u pa3menienus. bunom Herorona. Ciayyalinble COOBITHS M X BEPOSITHOCTH.

O06o0maroniee NOBTOPEHUE
I'eomerpus

Metoa koopauHat B npocTpancrse. Bekropsl . /IBum:kenusi. KoopanuaTel ToUuky u
KOOpAUHATHI BeKTopa. CKansipHOE MPOU3BEICHUE BEKTOPOB. Y PAaBHEHUE MIJIOCKOCTH.
JBwxenus. [IpeoOpa3zoBanue mogoOus.

Huaunap. Konyc. Hlap [Tonstre nunuuapa. [lmomaae NOBEpXHOCTH HWIMHAPA.
[Tonsitue xonyca. [lnomans moBepxXHOCTH KOHYca. Y ceueHHbI KoHyc. Cdepa u map.



YpaeHenwue chepsl. BzanmHoe pacmosioxkenne chepsl U miockoctr. KacaTenbHas mI0CKOCTh
K cepe. [Tnomans cheps

O0bembl Te1.  OO0BbeM MPSIMOYTOJIBHOTO Napajuienenunena. O0beMbl NPAMON PU3MBI U
nunHApa. O0beMbl HAKIIOHHOW MPU3MbL, TUpamMuabl M KoHyca. O0beM 1mapa H IIomab
cdepbl. O6beM 1IAPOBOTO CErMEHTA, IIIAPOBOT0 CJIOS U ILIAPOBOT0 CEKTOpA.

O0o01marnee NOBTOpeHue

[lTonsitue BCKTOpPA B IIPOCTPAHCTBC. CnoxeHue U BEIYUTAHHUE BCKTOPOB. YMHOXEHHUE
BCKTOpPa Ha 9YUCJIO. KOMHHaHapHLIC BCKTOPHI.

KoopauHaTel TOUKH U KOOpAMHATHI BekTopa. CKalsapHOE IPOU3BEICHUE BEKTOPOB.
VYpaBaenue miockocty. [Toustue mumnapa. [1nomans NTOBEpXHOCTH HIIMH/PA.

[Tonsatue konyca. [1noniaas MOBEPXHOCTH KOHYCA. Y CEYEHHBIN KOHYC.

Cdepa u map. Ypasuenue chepsl. Bzaumuoe pacnosnoxkenue chepsl U MIOCKOCTH.
Kacarenbnas minockocTs k chepe. [nomans cepol

O0BbeM npAMOyToaBHOr0 napajuienenumnena. O0beMsbl MPAMOM NpU3Mbl U HUIUHAPA. OOBEMBI
HAKJIOHHOM NMpHU3MBbI, UpamMuabl U Konyca. O0beM mapa u miomaas chepbl. O0bemM
IIapOBOI'0 CErMEHTA, IIAPOBOI0 CJIOS U IIAPOBOTO
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Ka.nelmapno- TeMaTH4YeCKOe NJIAHHPOBaHHE N0 MaTeMaTHKe :a.nreﬁpe H HaYaJjam

aHaau3a,reomerpuu 10 kiaace

Ne Tema ypoka Jara Hara
ypo no daxr
Ka IUIaHy
IloBTOpenne kypca 9 kiaacca. Yucsiosbie ¢ysxuun (10 4.)
1 | [ToBropenue TemMbl «DYHKIHS» 3.09
2 | BXomHasi AMarHOCTHKA. 4.09
3 | Onpenenenue yucnosoit pyHkun. Crioco6s! 3anaHms byHKIIH 4.09
4 | CnocoGsl 3amanus GpyHKIUH 5.09
5 | Cnoco6sl 3amanus GyHkIuu 10.09
6 | CpoiicTBa yHKIMi 11.09
7 | CoiicTBa hyHKIMI 11.09
8 | CpoiicTBa hyHKLMIA. 12.09
9 | O6patHas GpysKuus. 17.09
10 | KonTposabHas pa6ora Nel o Teme «Uucnosas byHKIII» 18.09
HekoTopbie cBeleHHsI H3 NUIAHAMETPHH. AKCHOMBI
CTepeoMeTPHH, CJIeACTBHS U3 aKCHOM (S4yacoB)
11- | MicTopus BOSHUKHOBEHHS U Pa3BUTHS reoMetpuu. HexoTopsie 18.09
12 | cBeneHMs U3 MIaHUMETPUH
13- | AKcHOMBI cTepeoMeTpun 19.09
ok 24.09
15 | CnencrBus u3 akcuom 25.09




IMapayiebHOCTH NPAMBIX U IUI0CKOCTeH (14 yacoB)

16 | [lapayienbHOCTh TMPSMBIX B IMIPOCTPAHCTBE 25.09
17 | IlapannensHOCTh TPSMBIX B IMIPOCTPAHCTBE. 26.09
18 | [apayensHOCTh NMPSAMOU U TIOCKOCTH. 1.10
19- | B3aumHoe pacnoioKeHHUe MPSIMBIX B IPOCTPAHCTBE 2.10
20
21 | Yroa Mexay NpsIMbIMU B IPOCTPAHCTBE 3.10
22- | IlapamienbHOCTh MIIOCKOCTEM 8.10
23
24 | KoutpoJbHas padora Ne2 no teme «[lapannenbHOCTH B 9.10
IPOCTPAHCTBEY
Tpuronomerpuyeckue pynkuuu (18 u.)
25 | YucnoBas OKpYKHOCTb. 10. 10
26 | YucnoBas OKpY>KHOCTh Ha KOOPJMHATHOM IMJIOCKOCTH. 15.10
27 | CuHYC U KOCUHYC. 16.10
28 | TaHTeHC ¥ KOTaHTEHC. 16.10
29 | TpuronomeTrpuieckue QyHKIIMHA YUCIOBOTO apryMeHTa 17.10
30 | Tpuronomerpudeckue QyHKIIMH YTIOBOTO apTyMEHTa 22.10
31 | Tpuronomerpuieckue QyHKIIMHA YUCIOBOTO apryMEHTA. 23.10
32- | ®opmybl IpUBEICHUS 23.10
33 24.10
34 | KoutpoJabnas padora Ne3 mo teme « UncioBast OKpy>KHOCTb. 5.11
DopMyIIbl IPUBEICHUSD)
35- | Terpasap 6.11
36
37- | Ilapamnenenumnen 7.11
38

12.11




39 | Pemenue 3agau o teme «Terpadip u napajuienenunemn) 13.11
40- | dyukuus y=sinx, ee rpapuk U CBOKWCTBA. 13.11
41
1411
42- | dyHKuIMs y=COSX , ee rpaduK U CBOMCTBA. 19.11
43
20.11
44 | TlepuoauuHOCTh PYHKIUH y=SINX U y=COSX 20.11
45 | [Ipeobpa3zoBanue rpaduKOB TPUTOHOMETPUUYECKUX (PYHKIIUH. 21.11
46- | Tpuronometpudeckue QyHKIHH y= t0x, y=ClQx uX CBOWCTBa U 26.11
47 a(uK.
rpadux 27.11
48 | Ypoxk 000011eHus 3HaHU# 110 TeMe « TpUroHoMeTpudeckue 27.11
GYyHKITINY
Tpuronomerpuyeckne ypapHenus (9 4acoB)
49- | Apkkocunyc. Pemenue ypaBHeHmi COSt=a 28.11
50
[Togroroska k EI'D 3.12
51- | Apkcunyc. Pemenne ypaBHeHui Sint=a 4.12
52
53- | Pemenue ypaBHeHUH tgx =a, ctg X =a 5.12
54
10.12
55- | PelieHne TpUrOHOMETPUYECKUX YPABHEHUIA. 11.12
56
57 | KonTpojbHasi padoTa 1Mo TeKCTy aIMUHUCTPAIUH 12.12
IHepneHaMKYyJISAPHOCTH NPAMBIX M IJIOCKOCcTel( 16 4acoB)
58 | [lepneHAUKYISIPHOCT IPSIMBIX 17.12
59- | [lepneHAMKYISIPHOCTD TIPSIMOM U TNTIOCKOCTH 18.12
60
61- | [lepnenauKysip ¥ HaKJIIOHHAS 19.12

24.12




25.12

64- | Yroa Mexay npsiMoil ¥ TIIIOCKOCTBIO 25.12
68
26.12
14.01
15.01
69- | JIByrpaHHbIil yroi 15.01
70
16.01
71- | IlepneHauKyIIPHOCTD TJIOCKOCTEH. 21.01
72
22.01
73 | KonrposabHasi padora Ne 4 o teme «IlepneHauKyIIpHOCTH 22.01
MPSIMBIX U TJIOCKOCTEH B MMPOCTPAHCTBE
IIpeoOpa3oBaHue TPUTOHOMETPHYECKHUX BhIpaxkeHuit (15
4acoB)
74- | CuHyC ¥ KOCHHYC CYMMBI U Pa3HOCTH apTyMEHTOB. 23.01
76
28.01
77- | TaHT€HC CYMMBI U pa3HOCTH apIryMEHTOB. 29.01
78
79- | ®opMyBl JBOMHOTO apTryMEHTA. 30.01
81
Pewmenue 3anannii EI'D 4.02
5.02
82- | [IpeoOpa3zoBaHne CyMM TPUTOHOMETPUUYECKUX (DYHKIIUIA B 5.02
84 :
IpOU3BEICHNE 6.02
11.02
85- | [IpeoOpazoBaHre CyMM TPUTOHOMETPUUECKUX (PYHKITUI B 12.02
87 :
IpOM3BEICHNE 13.02
88 | Konrpoabnas padora Ne5 no teme « [IpeobpazoBanue 18.02

TPUTOHOMETPHUUECKUX (PYHKITUII.




Muororpannuku ( 14 4.)

89 | IloHsiTHE MHOTOTPAHHHKA 19.02
90- | IIpuzma 19.02
%3 20.02
25.02

26.02

94- | [lupamuna 26.02
%8 27.02
3.03

4.03

99- | IlpaBuibHBIE MHOTOTPAaHHHKH. 4.03
101 5.03
10.03

102 | KonTpoabHas padora Ne 6 o reMe « MHOTOTpaHHUKI 11.03

IIpounsBoanasn (20 yacos)
103 | YucnoBsle mociea0BaTeIbHOCTH U UX CBOMCTBA. [Ipeaen 11.03
MOCJIEI0BATEIbHOCTH.

104 | Cymma GeCKOHEYHOM T€OMETPUUYECKON TPOTrPECCHH. 12.03
105 17.03
106 | Ilpenen dyHKIIUU. 18.03
107 | Onpenenenue MpOU3BOTHOM. 18.03
108 | Beruncnenve mpou3BOAHbBIX. 19.03
110 1.04
2.04

111 | YpaBHeHue kacareabHOM K Tpaduky QyHKIUU. 7.04
) 8.04

114




9.04

115 | [IpumeHeHne TPOU3BOIHOM K UCCIEAOBAHUIO (YHKIIMHU Ha 14.04
MOHOTOHHOCTb.
116 | [loctpoenue rpaduka GyHKINU. 15.04
117 | [IpumeHeHre MPOU3BOTHON JJIs1 HAXO0XKICHHUST HAUOOJIBIIIETO U 15.04
- | HauMeHblero 3HaueHuil pynkuuu. Pemenne 3ananuit EI'D
119 16.04
21.04
120 | 3amaum Ha OTHICKaHWE HAUOOJIBIIIETO U HANMEHBIIIETO 3HAYCHUS 22.04
1é1 BEJIMYMH. 2304
122 | KonTpoabHas padora Ne7 no teme «IIpousBoanas u ee 28.04
IPUMEHEHHUE K UCCIIEOBAHUIO (DYHKIIHID)
IHonsitue o npeodpazoBanum B npocrpancTie (10 1acos)
123 | /IBuxeHus MPOCTPAHCTBA M UX CBOWCTBA 29.04
124 | [TapannenbHbIi IEpeHOC, IICHTPaTbHAS] CHMMETPHSL. 29.04
L5 30.04
126 | IToBOpOT BOKpPYT OCH 5.05
127 | 3epkanbhHas cummeTpusi. OceBasi CHMMETPHS B TPOCTPAHCTBE 6.05
128 7.05
129 | Pemenue 3amay o teme «J{BI>KeHHE B IPOCTPAHCTBEY 12.05
130 | UToroBasi KOHTpOJIbHasI padoTa 13.05
131 13.05
132 | Ananu3 KOHTPOJIBHOM pabOTHI 14.05
IHoBTOpeHnue (8 4.)
133 | IloBTopenue. YucnoBas GyHKIHS 19.05-

20.05




134

135 | IloBTopenue [lapanneabHOCTh W NMEPHEHAUKYIIPHOCTD npsmbix | 20.05
1:;,6 U TUIOCKOCTEW B TPOCTPAHCTBE 2105
137 | [loBTopenue. TpuroHomerpuueckue GyHKIIMU U UX CBOWCTBA 22.05
138 27.05
139 | 3aknrounTeNbHBIE YPOKU 27.05
140 28.05
I'pa¢guk KOHTPOJIBLHBIX padoT

Bxonnas amarnoctuyeckas padoTa 4.09

Kontponbshas padota Nel o teme «HucnoBas QyHKITUs» 18.09

Kontponbshas padora Ne2 o teme «IlapamienbHOCTh B TPOCTPAHCTBE» 10.10

KontponbsHas padora Ne3 o Teme « YncnoBast OKpy>KHOCTh. DopMyIibl 5.11

PUBEACHUS

KonTtponsHas paboTa 1o TeKCTy aMUHUCTpAIUU 12.12

Kontponbshas pabora Ne 4 o reme «llepneHANKYISIPHOCTH IPSIMBIX U 22.01

IUIOCKOCTEH B MPOCTPAHCTBE»

Kontponbshas padora Ne5 1o teme « [IpeoOpa3zoBanue 18.02

TPUTOHOMETPUUECKUX (PYHKITUI.

Kontponbshas padora Ne 6 o teme « MHOTOTpaHHUKIY 11.03

Kontponbshas pabora Ne7 o teme «IIpou3BogHas U ee mpuMEHEHHE K 28.04

UCCIIETIOBAaHUIO (DYHKIIHID)

HToroBas KOHTpoOJIbHAS paboTa 13.05




YMK no marematuke: ajgredpe u HadajaM aHajun3a, reomerpun 10 kiace

Mopakosuu A. I'. AnreOpa u Hauajla MaTEMaTUYECKOIrO aHaiau3a. ba3zoBelil ypOBEHb,
10-11 xmaccer.M.: Muemo3una,2017r. (yaeOHUK U 3aT1a9HUK )

1. Mopakosuu A. I'. Anredpa u Hayana ananuza. Koatpoasnbie pabotsl, 10 - 11. M.:
Mmuemo3uHa, 2009 .

2. Enunblil rocygapCTBEHHBIN 9K3aMEH: MaTeMaTHKa: KOHTPOJIbHBIC U3MEPHUTEIbHBIC
matepuansl: 2010.- M.IIpocsemenue, CI16: punuan uznarenscta «I[IpocBemieHuer

3. T'eometpus, 10-11: Yueb. nns obmieoOpazoBarenbHbix yupexaeanit/ JI.C.
AranacsiH, B.®. Byry3os, C. b. Kagomues u ap.-Mocksa: [Ipocsemenue, 2009 roa

4. Sposenko B.A. IToypounsie pa3pabotku o reomerpun: 10 xinacc. M.:BAKO,
2006.- 303 c.



KOPPEKTHPOBKY KAJEHIAPHO-TEeMAaTHYeCKOIr0 MJIAHNPOBaHUA padoyei
nporpammsl o marematuke 10 kiaacc

Jluer

Kuaace

Ne ypoka, Tema
ypoKa

Jara
NPOBeCHUS 110
IJIAHY

IMpuuuna
KOPPEeKTHPOBKHU

KoppexkTupyio
mue
MepOonpUsTUSI
(nast
KOHTPOJIbHBIX
pador)

JlaTa
NPOBEACHUA
no gaxry







