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IHHOACHUTEJIBHAS 3AIIMCKA

PaGouas nporpamma no anre6pe u Hayasnam aHanusa ais 11 kiacca pazpaboTaHa Ha OCHOBE Cleny-
IOIUX HOPMATUBHBIX JOKYMEHTOB:

— 3akoH P® «O06 obpazoanuu B Poccutickoii @enepammm» Ne 273-D3 ot 29 nexadbps 2012 rona;

— Ilpuxa3z MunuctepctBa oOpa3oBanus u Hayku Poccuiickoit @enepannu ot 05.03.2004r. Ne1089 «O06
YTBep)KIEHHH (heaepabHOTO KOMIIOHEHTa TOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTaHIAPTOB
HAYaJIbHOTO O0IIIEero, OCHOBHOTO O0IIEro U cpeaHero (o0mero) oopazoBaHusy;

— IIpuxa3z MunoGpuayku Poccun ot 07.06.2017 Ne 506 «O BHeceHMHM M3MEHEHUH B (enepaabHbIi
KOMIIOHEHT TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB HAYAJIBLHOIO OOIIEro, OCHOBHOIO 00-
IIET0 U cpeAHero (MOJIHOro) 001Iero o0pa3oBaHus, YTBEPKICHHBINA MprUKa3oM MuHHCTEpCTBa 00pa-
30BaHus U Hayku Poccuiickoit @eaepaunn ot 5 mapta 2004 r. Ne 1089»;

— IlIpuxa3z Munnpocseuienus Poccun ot 20.05.2020r. Ne 254 «O0 yTtBepxaeHuu (eaeparbHOro Ie-

peuHsi yueOHHUKOB, PEKOMEHIYEMbIX K MCIOJIb30BAaHUIO MPU peasin3allii UMEIOIUX roCcyl1apCTBEH-

HYI0 aKKpeIUTaluio 00pa30BaTeIbHbIX IPOrpaMM HayaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, Cpe/iHe-

ro 001Iero 00pa3oBaHUs;

[IpumepHasi ocHOBHasi 0oOpa3zoBaTelibHasi Mporpamma cpeaHero oomiero obpa3oBanus (o100peHa

benepanbHbIM y4eOHO-METOANYECKUM O00bEJUHEHUEM 0 00IIeMy 00pa30BaHHIO, IPOTOKOJI 3ace/a-

Hus oT 28.06.2016 No2/16-3).

— Ilpumepnas nporpamma cpeaHero (II0JHOro) 001Iero oopa3oBaHusl 10 MaTEMaTUKE;

O6pazoBaTenpHas mporpaMma cpeanero oomero odopazoanusi MbOY Psoxenckoii com um. ['epos

Cogerckoro Coro3a B.B. Ecaynenko;

Pabouas nporpaMma opueHTHpOBaHa Ha yu4eOHHUK «Anredpa U Hadanaa MaTEeMaTHYECKOro aHAIU3ay,
10-11 ximaccel, 0a30BBI YpOBEHb: YUEOHHK ISt o011eo0pa3oBaTeabHbIX YUPEXKJIECHUHN, aBT.

I.A.Anumos, FO.M.Konsirun, M.B.Tkauesa u np. M.: I[Ipocsemenue, 2021 r.



CornacHo yueOHOMY IJIaHy Ha W3y4eHHUe anreOpbl 1 Havyad aHanu3a B 11 kimacce orBoautcs 68 va-
coB (2 gaca B Hememo). [To yueOHO-KameHIapHOMY IpadUKy KOJHYECTBO 4acoB — 65. BrimomHenue
porpamMMbl OyJIeT 00eCIIeUeHO 3a CUET COKPAICHHSI YacOB UTOTOBOTO MOBTOPCHHSI.

B xone m3ydenust Mmatepuasa IiaHupyeTcs: IpOBEICHHE 3 KOHTPOJBHBIX pabOT IO OCHOBHBIM T€MaM U

OJIHa UTOTOBAst KOHTPOJIbHAS PaboTa, BCETro — 4 KOHTPOJIBbHBIX padoT.

IInanupyemMble pe3yJbTaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa

Wzyuenne npeamera «MaTemaTuka: anredpa M Hadajaa MaTeMaTHYeCcKOro aHaIN3a, TEOMETPHUS» B CTap-
e mkose JaéT BO3MOKHOCTh JOCTH)KEHUS 00YyJalOIIMMUCS CIEIYIOIINUX Pe3yIbTaToB:

JIUYHOCHHbLE:

1) chopMHpPOBaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH;
KPUTHYHOCTh MBIIUICHUS,, YMEHUE PACIO3HABATh JIOTHUECKH HEKOPPEKTHBIE BBICKA3bIBAaHUS, OTIIH-
4yaTh TUNOTE3y OT (haKTa;

2) TOTOBHOCTh M CIOCOOHOCTH BECTHU JHAJIOT C IPYTHMH JIFOJbMHU, TOCTUTaTh B HEM B3aUMOIIOHUMAaHMS,
HAXO/IUTh OOIIUE eI U COTPYTHHYATH [T UX JOCTIKEHHUS,

3) HaBBIKH COTPYTHHYECTBA CO CBEPCTHUKAMH, ETHMH MJIQJIIETO BO3pAcTa, B3pPOCIBIMH B 00pa3oBa-
TEJbHOM, OOIIECTBEHHO MOJIE3HOM, yuyeOHO-UCCIIeI0BATEIbCKOM, MPOSKTHON M JPYTruX BUAAX Jes-
TEIHHOCTH;

4) TOTOBHOCTBh M CIIOCOOHOCTh K 00pa30BaHUIO, B TOM UHCJIE CaMOOOpPa30BaHUIO, HA MPOTSKEHUU BCEH
KHM3HH, CO3HATEIBHOE OTHOIIEHHE K HENpPEPHIBHOMY O0pa30BaHUIO KaK YCIOBHIO YCHEITHOW Mpo-
(heccroHaIbHOM U OOIIECTBEHHOH 1eATEIbHOCTH;

5) acTeTHyYecKoe OTHOLIEHHE K MUPY, BKIIIOYasl 3CTETUKY ObITa, HAYYHOI'O M TEXHUYECKOI'O TBOPUECTBA;

6) oco3HaHHBIN BBIOOp Oyaymiel nmpodeccuu U BO3MOXKHOCTEH peaau3aiii COOCTBEHHBIX KH3HEHHBIX
TUTAHOB; OTHOIICHHE K MPO(eCCHOHAIBHOW NEesTeThHOCTH KaK BO3MOXKHOCTH YYacCTHs B PEIICHHUH
JMYHBIX, 00IIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIIMOHATLHBIX MTPOOIIEM;

MeTanpeaMeTHbIe:

1) yMeHHe caMOCTOSATENBHO ONPEAEATh LENU CBOEro 00yueHHsl, CTaBUTh U (POPMYJIMPOBATh I ceOs
HOBBIE 33/1a4¥l B yu€0e M 1MO3HABATEIHHON JCSATEIBHOCTH, Pa3BUBATh MOTHBBI U MHTEPECHI CBOCH TO-
3HABATEIbHOM ACATEIBHOCTH;

2) yMEHHE CaMOCTOSITENIBHO TUIAHUPOBATh MYTU JOCTHUKEHHUSI 11eTIEi, B TOM YUCIIe albTepHATHUBHBIC,

OCO3HAaHHO BLI6I/IpaTB HanOoJee 3(I)(I)CKTI/IBHBIG CITIOCOOBI pelmicHuA y‘{C6HLIX " IMO3HaBaTCJIBHBIX 3a1a4,



3) yMeHHEe COOTHOCHTH CBOM JICMCTBUS C IJIAHUPYEMBIMHU PE3yJIbTaTaMH, OCYIIECTBISATh KOHTPOJIb CBO-
el IeqATeNnbHOCTH B IpOIecCce TOCTHIKEHUS pe3ylbTaTa, ONpeAessaTh CIocoObl IEHCTBUM B pamKax
IIPE/UIOKEHHBIX YCJIOBUI M TpeOOBaHM, KOPPEKTUPOBATH CBOM JIEHCTBHSI B COOTBETCTBHM C M3Me-
HSIOLLEKCS CUTyalluen;

4) ymeHue OLEHHBATh MPABUIBHOCTH BBIOJHEHUs y4yeOHOW 3a/1aud, COOCTBEHHBIE BO3MOXHOCTH €€
peleHus;

5) BiafieHHe OCHOBAMU CaMOKOHTPOJISl, CAMOOLICHKH, IPUHATHUS PELICHUH M OCYIIECTBIECHUS OCO3HaH-
HOTO BBIOOpA B Y4eOHOI ¥ MO3HABATEIHHON ACSTEILHOCTH;

6) yMeHHe MPOIYKTUBHO OOIIATHCA U B3aMMOJICHCTBOBATh B MPOIIECCE COBMECTHOM 1EATENLHOCTH, YUH-
THIBATh NO3ULIUU APYTUX YUYACTHUKOB JE€SITEIbHOCTH, 3(PPEKTUBHO peIiaTh KOH(IUKTHI;

7) BllaficHWE HABBIKAMM I103HABaTEJIbHOM, y4e€OHO-HCCIEI0BATENbCKONM M IPOEKTHOM IEATEebHOCTH,
HaBBIKAMHU Pa3pelIeHus] MpoOIeM; CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIIbHOMY TIOMCKY METO-
JIOB PEUICHUs MPAKTUIECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METOIOB IIO3HAHHMS;

8) rOTOBHOCTh M CHOCOOHOCTh K CaMOCTOATENbHOM MH(POPMALMOHHO-II03HABATEIbHON JESATEIbHOCTH,
BKJIFOYasi YMEHUE OPUEHTHPOBATHCSA B Pa3IMYHBIX MCTOYHHUKAX HMH(MOpPMAMU, KPUTUUYECKU OLEHU-
BaTh M MHTEPIPETUPOBATH HHPOPMALINIO, TIOITYIaEMYIO U3 PA3INIHBIX HICTOUHUKOB,;

9) yMeHHe UCTOIB30BaTh CPEACTBA MHPOPMALMOHHBIX M KOMMYHHUKAIMOHHBIX TexHonoruii (MKT) B
pelIeHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3aLMOHHBIX 3ajlad C COOJIOZEHUEM TpeOoBa-
HUI SpPrOHOMHUKHU, TEXHUKU OE30IIaCHOCTH, TMTHUEHbI, PeCypcocOepeKeH s, IPaBOBbIX U 3THYECKUX
HOPM, HOpM UH(GOPMAITMOHHON O€30MTaCHOCTH;

10) BnasieHue SI3BIKOBBIMU CPEACTBAMHU — YMEHHUE SICHO, JIOTHYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHHS,
UCIOJIb30BATh a/IEKBATHBIE SI3bIKOBBIE CPECTBA;

11) BnageHne HaBbIKAMH MO3HABATENBHOM pedeKcHH Kak OCO3HAHUS COBEpIIAEeMBbIX JeHCTBUN U MbIC-
JUTETHHBIX MPOIECCOB, UX PE3yIbTATOB U OCHOBAHWM, TPAHMIl CBOETO 3HAHMS W HE3HAHUS, HOBBIX
MO3HABATENBHBIX 33/1a4 U CPEICTB UX JOCTH)KECHUS;

npeAMeTHbIE:

1) chopMupOBaHHOCTH MPEACTABICHUI O TEOMETPUM KaK YacTU MUPOBOM KyJIbTYPhI U O MECTE reOMeT-
pUH B COBPEMEHHOU NWBWIIM3AIIMH, O CITOCO0AX OMHCAHUS HAa MaTEMAaTUYECKOM SI3bIKE SIBJICHUU pe-
AILHOTO MUPA;

2) chOopMHPOBAHHOCTD MPEICTABICHUA O T€OMETPUUYECKUX MOHATHIX KaK O BaKHEHIINX MaTeMaThde-
CKUX MOJIEJISIX, O3BOJISIFOIIMX OMHMCHIBATh U U3Y4aTh PAa3HbIC MPOLIECCH] U SBJICHUS; TOHUMaHUE BO3-
MO>KHOCTH aKCHOMAaTHYECKOT'0 IIOCTPOCHHUSI MATEMaTHUECKUX TEOPHIA;

3) BlasieHNe TEOMETPHUYECKUM SI3BIKOM; pa3BUTHE YMEHHsI UCIIOJIB30BaTh €ro Uil OMMCAHUS MTPEIMETOB
OKpYKaloIIero MHUpa; Pa3BUTHE IMPOCTPAHCTBEHHBIX TPEICTABICHUH, M300pa3UTEILHBIX YMEHHIA,

HaBBIKOB '€COMCTPUYICCKUX HOCTpOGHHfI;



4) BJIAACHUC MCTOJAMH NOKA3aTCIBCTB U aJITOPUTMOB PCHICHUA; YMCHUC UX IIPUMCHATH IIPOBOAUTL 10-
KaszaTellbHee pacCyKICHUS B XOJ€ pelIeHUs 3a/1a4;

5) BlaJieHHe OCHOBHBIMHU MOHSTUSMH O IJIOCKUX M MPOCTPAHCTBEHHBIX I'€OEMTPUUYECKUX (UTYypax, UX
OCHOBHBIX CBOMCTBaxX; CPOPMHPOBAHHOCTh YMEHUS PACIIO3HABATH HA YEPTEKAX, MOJICISIX U B peallb-
HOM MHpE reOMeTpHUYecKre (PUrypbl; MPUMEHEHHE M3YyYCHHBIX CBOMCTB T'€OMETPHUYECKUX (QUTYp U
dbopMyI Ui peleHus: TeOMETPUYECKUX 3a/1a4 U 3a/1a4 C MIPAKTUUECKUM COJEepKAHUEM;

6) Bia/ieHre HaBbIKAMH HCIIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IPOTPAMM IPU PELICHUH 3a/1a4;

7) chopMHPOBAHHOCTH MPEICTABICHUI O HEOOXOIUMOCTH JIOKA3aTENbCTB MPU 0OOCHOBAHUM MAaTEMaTH-
YECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B IIPOBEICHUHU JIEIyKTUBHBIX PACCYKICHUM;

8) chopmHupoBaHHOCTH MOHATUHHOTO armapara MO0 OCHOBHBIM pa3zzefiaM MpeAMeTa MaTeMaTHKa: Ieo-
METpUsl; 3HAaHUI OCHOBHBIX TeopeM, GOpMYJ U YMEHHUS UX IPUMEHSATh; YMEHUS JOKA3bIBATh TEOPEMBI
Y HaXOJIUTh HECTAHJIAPTHBIE CIIOCOOBI pEIICHUs 3a/a4;

9) chopMUPOBaHHOCTh YMEHHI MOJICTHPOBATh PEATbHBIC CUTYaIlUH, HCCIICI0BATh MIOCTPOSHHBIC MOIe-
JIY, UHTEePIPETUPOBATH OJTYyYEHHBIN PE3yibTar;

10) paboTtaTh ¢ MaTeMaTHYECKUM TEKCTOM (CTPYKTYpHUpPOBaTh, M3BJIEKaTh HEOOXOAUMYIO HH(OpMa-
III/IIO), TOYHO U I'PaMOTHO BBIPpAXKaTb CBOW MBICJIU B yCTHOfI U NUCbMEHHOU peuur, NpuMCHIA MaTCMa-
THYCCKYIO TCPMHUHOJIOTMIO U CUMBOJIMKY, UCIIOJIb30BATh PA3JIMYHLBIC A3BIKKM MATCMATHKU (CJIOBGCHI:Iﬁ,
CUMBOJIMYECKUH, rpaduueckuii), 000CHOBBIBATh CYXKICHHS, MPOBOJIUTH KIACCHU(PHUKAIINIO, TOKa3bl-
BaTh MaTEeMAaTUYECKUE YTBEPIKICHUS;

11) BnageTs cTaHAapTHBIMU MpUEMaMU PELICHUs PALIMOHANBHBIX U UPPALMOHAJIBHBIX, IOKAa3aTEeIbHBIX,
CTCIICHHBIX, TPUTOHOMETPUUCCKHUX ypaBHeHI/Iﬁ U HCPABCHCTB, UX CHUCTEM; HCIIOJIb30BATbh T'OTOBBLIC
KOMITBIOTEPHBIE MPOTPAaMMBbI, B TOM YHUCJE JJI MOUCKA MYTHU PEIICHUS M WUIIOCTPALUU pPEelIeHUs
YpaBHEHUH U HEPABEHCTB.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbI€ /1eiiCTBUSA

BbINyCKHUK HAYYUTCS:

CaMOCTOATCIIBHO OIPEACIIATEL LCIH, 3a1aBaTh MMapaMETPbl U KPUTCPUH, T1I0 KOTOPBIM MOKHO OIIPEAC-

JINTh, 4YTO LECJIb JOCTUTHYTA,

OLICHUBATh BO3MOXKHBIC ITOCICACTBUA NJOCTHKCHUA MMOCTaBJICHHOM el B ACATCIbHOCTH, COOCTBEH-

HOM >KW3HU U KU3HHU OKpYyXaromux J'IIO)IeI\/'I, OCHOBBIBAsACh Ha coo6pa>1<eHH51x OTHUKH U MOpPaAJIn,

CTaBUTh U (POPMYIHPOBaTH COOCTBEHHBIC 33a/a4ll B 0Opa30BATEIBHON JCSITEIHPHOCTH M JKU3HEHHBIX

CUTYyaluiIX;

OLICHUBATL PCCYPChI, B TOM YHCJIC BpCMA U JPYI'UC HCMATCPUAIILHBIC PECYPCHI, HCO6XOILI/IMLIC JJIL 10-

CTHIKECHHUS ITOCTABJICHHOM IEIIH;

BI)I6I/IpaTB OYTh JOCTWIKCHHA LCJIH, IJIAHUPOBATh PCIICHUC MOCTABJICHHBIX 3a/ldad, OIITUMU3SUPYA Ma-
TCPUAJIbHBIC U HEMATCPUAJIbHBIC 3aTpPaThbl; OPTaHU30BbIBATH 3(I)(I)CKTHBHLIﬁ IIOHCK PECYPCOB, HE00-

XOJMMBIX IS JOCTHXKEHUS IMOCTaBICHHOM S,



- COIMIOCTAaBJIATH HOHy‘ICHHLII\/JI pe3yibTaT ACATCIBHOCTH C MMOCTaBJICHHOMN 3apaHcc I CJIbIO.
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

BbINyCKHUK HAY4YUTCS:

- UCKAaTh U HAaXOAHUTh 000OIEHHBIC CITOCOOBI PEIICHUs 33a]a4, B TOM YHCIIE, OCYIIECTBIATh Pa3BepHY-
TBHI MTH(POPMAITMOHHBII TTOUCK U CTaBUTh HAa €T0 OCHOBE HOBBIC (YUeOHBIC U MMO3HABATEIbHbBIC) 3a/1a-
qu;

- KPUTHYECKU OLEHUBATh U HMHTEPHPETUPOBATH MH(OpPMALMIO C Pa3HBIX IMO3UIUH, pPaclo3HaBaTh U

(buKcupoBaTh MPOTHUBOPEUHS B NH(OPMAIIMOHHBIX UCTOYHUKAX;

HCIIOJIB30BATh PA3JIMYHBIC MOJCIIBHO-CXCMATHYCCKUC CPpCACTBA JIA MPCACTABICHUA CYHICCTBCHHBIX

CBsA3CH U 0THOH.I€HHI>1, a TaKXeE HpOTI/IBOpe‘IHfl, BBISIBJICHHBIX B I/IH(l)OpMaI_II/IOHHBIX HUCTOYHHKAX,

HaxXOJUThb U IIPUBOANTE KPUTHUYCCKUEC apI'YMEHTBI B OTHOIICHU A ,HCIZCTBHIZ n CY)K,I[GHI/Iﬁ Apyroro,
- CIIOKOMHO U Pa3yMHO OTHOCHUTBHCA K KPUTHYCCKUM 3aMCYaHHAM B OTHOLICHUHA COOCTBEHHOTO CyxKacC-

HUSI, pacCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

BBIXOJIUTH 32 PAMKH Y4€OHOIO IIpeIMeTa U OCYLIECTBIIATh LI€JIeHAIIPABICHHbIN TOMCK BO3MOKHOCTEH

IUIs IIMPOKOTO MEPEHOCa CPEACTB U CIIOCOOOB AEHCTBUS;

- BBICTPANUBATh UHAUBUIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAs OTPAHUYEHHUS CO CTOPOH bl
JpYruX Y4aCTHUKOB U PECYPCHBIE OTPAHUYEHU,

- MEHATb U yAEP>KUBATh Pa3HbIe O3ULIMU B IIO3HABATEIbHOMN EATEIILHOCTH.

KoMMyHHKaTHBHBIE yHUBepPCaJIbHbIE Y4eOHbIE 1eliCTBUA

BbinmyckHUK HayuMTCS:

- OCYILECTBJIATH JENOBYI0 KOMMYHHUKAIIMIO KaK CO CBEpPCTHHUKAaMH, TaK U CO B3pOCIBIMU (KaK BHYTPHU
o0pa3oBaTeNbHON OpraHu3ally, Tak U 3a ee IpeAeIamMu), Mo0MpaTh NapTHEPOB IS J1€IOBOH KOM-
MYHUKAILUU UCXOJISl U3 COOOpaKEHUH pe3yabTaTUBHOCTH B3aUMOJIEHCTBUS, a HE IMUHBIX CUMIATHI;

- IIPU OCYILECTBJICHUM IPyNIOBON pabOTHI OBITH KaK PYKOBOJHUTENEM, TaK U WIEHOM KOMaH[bl B pa3-
HBIX POJIsIX (TeHepaTop UaeH, KPUTUK, UCTIOJHUTENb, BBICTYAIOIINN, IKCIEPT U T.11.);

- KOOPJIMHUPOBATH U BBINOJIHATH pabOTy B YCIOBUSAX PEATbHOI0, BUPTYaIbHOIO U KOMOMHUPOBAHHOTO
B3alMOJEICTBHYS;

- Pa3BE€PHYTO, JJOTUYHO U TOYHO H3JIaraTb CBOIO TOUKY 3pC€HHA C UCIIOJIb30BaAHUCM aHeKBaTHBIX(yCTHLIX
n HI/ICBMeHHI)IX) SA3BIKOBBIX CPCACTB,

- pacro3HaBaTh KOH(DJIMKTOT€HHbIE CUTYallMu U MPEAOTBpaIlaTh KOHQIUKTHI JO UX aKTUBHOW (a3bl,

BBICTPaMBaTh JEJIOBYI0 U 00pa3oBaTENbHYI0 KOMMYHHKAIMIO, M30eras JTUYHOCTHBIX OLIEHOYHBIX

CYXKJICHUU.



IInanupyemMsble npeaMeTHbIC Pe3y/JIbTaTbl 0CBOCHHA Y4eOHOI0 MpeaMera

«A.ﬂreﬁpa H HAYAJIAa MATEMATHYIECCKOI0 aHAJIn3a»

IInanupyemblie pe3yJibTaThl H3yYeHHs N0 TeMe «DYHKIUH »

BbInycKHUK HAYYUTCS:

BJIa/IETh MOHATUSIMU: 3aBUCUMOCTb BEIMUMH, QYHKIIMS, apTyMEHT U 3HaueHue QyHKIMH, 001acTh
OIIpeIeNIEHUs] U MHOXECTBO 3HAUEHUH (YyHKIUH, TpauK 3aBUCUMOCTH, TpapuK (QyHKIMHU, HYIH
(GYHKIMHU, TPOMEKYTKH 3HAKOMOCTOSIHCTBA, BO3pACTaHUE HA YMCIIOBOM IPOMEKYTKE, YObIBaHHE
Ha YHUCIIOBOM IPOMEXYTKe, HauOoJblllee M HauMEHblllee 3HAYeHHE (PYHKUUU Ha YUCIOBOM
MPOMEXKYTKE, Mepuoanyeckas (QYHKIHS, MEepuoj, 4eTHas M HeueTHass (YHKIUU; U YMETb
IIPUMEHSITh 3TU MOHATHUSA IPU PELLIEHUH 337134,

OIpeaAcATh 3HAYCHHUC q)yHKI_[I/II/I M0 3HAYCHHUIO aprymcHTa IpH PA3JINYHBIX crocobax 3aJaHusA

GbyHKIIY;



—  CTpPOWTH I'paUKH U3YUYCHHBIX (DYHKIIHI, BHITOIHATH peoOpa3oBaHus rpad)uKoOB; OMKUCHIBATH 11O
rpaduky u mo Qopmyne moBeneHHE U CBOWCTBA (YHKUMH; HAXOAUTH MO Tpauky (GyHKIMH
HanOOJIbIIIee M HANMCHBIIICE 3HAUCHHS.

BbInycKHUK MOJYYUT BO3MOKHOCTH HAYUYHTHCS:

— Hay4YWuTCS ONHUCHIBATh C IOMOIIBbIO (DYHKIMH pa3IMyYHBIE pealbHbIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU M UHTEPIIPETUPOBATh UX I'PaPUKH;

— W3BJIEKaTh MH(POPMAIUIO, IPECTABICHHYIO B TA0MUIaX, HAa AUarpaMMax, rpadukax

IInanupyemble pe3ybTaThl H3ydeHus 110 TeMe «IIpousBognas».

BbINyCKHUK HAYYUTCS:

— HaxoAUTb CYMMY OECKOHEUHO yOBbIBAIOLIEH reOMETPUUECKON MPOrpecCui; BiIaeTh MOHATUIMU:
IIPOU3BO/IHAS (PYHKIMU B TOUKE, IPOU3BOJHAS (DYHKIIUH;

— BBIYHUCIATH IPOU3BOJAHBIE 3JIEMEHTApHBIX (QYHKUMN, NpPUMEHssl TNpaBWila BbIYUCICHUS
IIPOU3BOIHBIX, UCIIONB3Ys CIIPABOYHBIE MAaTEPHUAIIBL;

— HccnenoBaTh GYHKLIUU U CTPOUTDH UX I'paMKU ¢ OMOILBIO IPOU3BOIHOM;

— pemaTh 3a/1a4M C MPUMEHEHUEM YpaBHEHHS KacaTebHOU K TpaguKy GyHKINU;

— pemaTh 3a/1a4M Ha HaXOXJIeHHe HauOOJIbIIET0 U HANMEHBINETro 3HaUeHMs (DYHKIMH HA OTPE3Ke.

BbINnyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCH:

— NPUMCHATH PCHICHUA T'COMCTPHUYCCKUX, (1)H3H‘ICCKI/IX, OKOHOMHYECCKUX W APYTUX MNPUKITAJTHBIX
3ajaa4, B TOM 4YHCJIC 3aJJa4 Ha HAnOOJIbIINE W HAaUMEHBIINE 3HAUCHHUS C MMPUMCHCHHUECM aIlrapara

MAaTEMAaTHYCCKOI'O aHaJInu3a.

IInanupyemsle pe3yiabTaThl H3y4eHHs 110 Teme «IlepBooOpasHas u HHTErpas.»

BbInyCKHUK HAYYUTCS:

— BBIUMCIATH IJIOWAAN (QUIyp HAa KOOPAMHATHOW IUIOCKOCTH C MPUMEHEHHEM OINpeAeEHHOrO
UHTErpaa.

BBINYCKHUK MOJYYHUT BO3MOKHOCTD HAYYUThCH:
— OBJIQJIETh OCHOBHBIMU CBeICHUSIMH 00 nHTerpane Herotona-JIeliOHMIIa U €ro NpUMeHEHUsIX.
ILnannpyemMsble pe3y/ibTaThl H3y4YeHHS 110 TeMe

«YpaBHeHus M HepaBeHcTBa. CrcTeMbl YpaBHeHMII U HEPABEHCTBY

BeinyCcKHUK Hay4uTCH:



— CcBOOOJHO ONEpPHPOBATh MOHATHUSAMH: ypaBHEHHE, HEPAaBCHCTBO, PAaBHOCHJIbHBIC YPAaBHEHHS H
HEpaBEHCTBA, YpaBHEHHE, SBISIONIEECS CIEACTBHEM JIPYrOro ypaBHEHMS, YpaBHEHHS,
PaBHOCHIIbHBIC HA MHOKECTBE, PABHOCUIIbHBIE PE0OPa30BaHUs yPaBHCHU;

— pemarth palMoHAIbHBIC, HPpPALUOHAIbHBIC, IIOKAa3aTelbHbIC, TPUTOHOMETPUYECKUE |
aorapu(pMUUECKHe YpaBHEHUS, UX CHCTEMBI, B TOM YHCJIe HEKOTOpBIC BUJBI ypaBHeHUil 3 u 4
CTEIICHEH;

— pemiate ypaBHEHHs, MPOCTEHIINE CHUCTEMBl YpaBHEHHH, WCIIONB3Ys CBOMCTBA (YHKIHMH U WX
rpaguKOB; HCIOJNB30BaTh Ul MPUOMDKEHHOTO PEIICHHS YpaBHEHHWH W HEPaBEHCTB
rpadu4ecKuil METOI.

BLIlIyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHCHA

— CBOOOIHO OIpeNeNATh TUI M BbIOMPATh METOJ pEIIEeHUs NOKa3aTelIbHbIX U JOrapupMHUUECKUX
YPaBHEHUN M HEPABEHCTB MPPALMOHAIBHBIX YPAaBHEHUN W HEPABEHCTB, TPUIOHOMETPUYECKUX
YPAaBHEHUW U HEPABEHCTB, UX CUCTEM;

— pelaTb OCHOBHBIE TUIIbl YPABHEHUI U HEPABEHCTB C IIapaMeTPaAMM.

I'eomerpus

B pe3yabTare n3yyeHusi reOoMeTpUH yYALIUICS HAYYUTCH:

— BIAJECTh I'€OMETPUYECKUMH NOHATUSAMU IIPU PEIICHUM 33Ja4 U IPOBEACHUM MAaTEMaTUYECKUX pac-
CYKJICHUH;

— CaMOCTOSATENIbHO (OPMYIUPOBATH OMPEIEIIEHUS F€OMETPUUECKUX (UTYp, BBIABUTATh THUIIOTE3BI O
HOBBIX CBOICTBax M INpHU3HAKaX I€OMETPUYECKUX (UTyp W OOOCHOBBIBATH WJIM ONPOBEPraTh HX,
0000111aTh WJIM KOHKPETU3UPOBATh PE3YJIbTaThl HA HOBBIX Kjaccax (GUryp, MPOBOAUTH B HECIOKHBIX
cilyyasix Kiaccuukanuio Guryp o pa3auuyHbIM OCHOBaHUSAM;

— HCCIIEZIOBaTh YEPTEKH, BKIIOYas KoMOMHaIMU (GuUryp, U3BieKkaTb, HHTEPIPETUPOBATh U Ipeoldpa3o-
BBbIBaTh UH(POPMALINIO, PE/ICTABIEHHYIO Ha YepTexXax;

— pelarh 3aJa4d F€OMETPUUYECKOr0 COACPIKAHUS, B TOM YUCIIE B CUTYyalUAX, KOTJa aJTOPUTM pelie-
HUSl HE CJIEYET SIBHO U3 YCJIOBHUS, BBINOJIHATH HEOOXOAMMBIE Ui PEIICHUS 3a/1auMl JONOJHUTENb-
HBIE TOCTPOEHHUSI, UCCIIEIOBATh BO3MOXKHOCTh IPUMEHEHHUS TeopeM U pOopMyII ISl pelleHus 3a/1a4;

— yMmeTh GOpMYIIMPOBAThH U JOKA3bIBATh FEOMETPUUECKUE YTBEPHKICHUS;

— IPUMEHATH TEOPEMBI O MAPAUIEIBHOCTH IPSIMBIX U IUIOCKOCTEH B IMIPOCTPAHCTBE NPU PELICHUU 3a-
Aadg;

— yYMETbh IPUMEHSTH MapajuiebHOE TPOESKTUPOBAHUE IS U300pakeHus Guryp;

— YMCTb NPUMCHATH NCPICHAUKYIIAPHOCTH HpHMOﬁ U IJIOCKOCTH NIpH PCIICHUHU 3a/1a4,



— BIAJCTh NOHATUSAMU OPTOrOHAIBHOE MPOCKTUPOBAHUE, HAKIOHHBIE U UX IPOEKLUU, YMETh IPUMeE-
HATb TEOPEMY O TpeX IEPIECHAMKYIIApax IPU PELICHUH 3a/1a4;

— BIAQJICTh NMOHATHSAMHU PACCTOSHUE MEXAY (pUrypamu B MPOCTPAHCTBE, OOLIUI MEPIEHAUKYISP IBYX
CKPELIUBAIOIIMXCS PAMBIX U YMETh IIPUMEHATh UX IIPU PELICHUU 3a/1a4;

— BIAJCTh IOHATHEM YIOJ MEXAY IPSIMOU U IJIOCKOCTBIO U YMETh IIPUMEHATH €r0 IPU PELICHUH 3a-
aad;

— BIAJCTh NOHATUAMM JBYTPAHHBIN YIOJ, YrOJI MEXAY INIOCKOCTAMM, IEPIEHANKYIIAPHBIE IITIOCKOCTH
U YyMEThb IIPUMEHATD UX IIPU PEILICHUU 3a1a4;

— HUMETH [IPEICTABICHUE O TEOpEME Diliepa, IPaBUIIbHBIX MHOTOTPaHHUKAX;

— BIAJCTh NOHATHEM IUIOLIAAU ITOBEPXHOCTEH MHOIOIPAHHUKOB U YMETh NPUMEHATH €0 IIPU pelie-
HUU 3a/1a4;

— BIIQJICTh MOHATHSAMH Tella BpameHus (UINHIpP, KOHYC, map U chepa), uX CEYeHHUS U yMETh IpUMe-
HATH UX IIPYU PELICHUH 3a/a4;

— BIAJCTh IOHATUAMM KACATEIbHBIE IIPSIMBIE U IIOCKOCTH M YMETh IPUMEHATHh M3IPU PELICHUU 3a-
nau;

— HMETh MPEJACTABJICHUS O BIIMCAHHBIX U ONMHCAHHBIX c(hepax M yMETb NMPUMEHATh UX NPH PEHICHUH
3az1ady;

— BIJIJETh MOHATUSAMHU 00bEM, 00bEMbI MHOTOI'PAaHHUKOB, T€J BPAIIECHUS U IPUMEHITh UX IIPU pellie-
HUU 33/1a4;

— HMMETb NPEJCTABICHUE O Pa3BEPTKE HUIMHAPA U KOHYCA, IUIONIAJAN TOBEPXHOCTH LUJIUHIPA U KOHY-
ca, yMeTb IPUMEHATh UX IIPU PELICHUHU 3a/1a4;

— HMEeTh NpeJICTaBlIeHUE O MO U chepbl U yMETh MPUMEHSTH €r0 NP PEIIeHUH 3a/]1a4;

— YMeTh peulaTh 3a/1a4d Ha KOMOMHAIIM MHOTOIPaHHUKOB U TEJl BPAILLECHUS;

— UMETb NPEACTaBIECHUE O MOA00MH B IPOCTPAHCTBE U YMETh pPEIIaTh 3a/1a4ll Ha OTHOILIEHHE 00BEMOB
U IJI01IaIel MOBEpPXHOCTENH NOJOOHBIX (uUryp.

B noBceHEBHOM KU3HU U IIPU U3YYEHUU IPYIUX MPEAMETOB: COCTABIIATH C UCIIOIb30BAHUEM CBOMCTB

reoMeTpuyYecKux (Guryp MaTeMaTHuecKue MOJENN JJIsl pelIeHrs 3aa4 MPaKTUYECKOro Xapakrepa 1 3a-

Jla4y U3 CMEKHBIX TUCIUIUINH, UCCIIEIOBATH NOJYYEHHbIE MOJIETIM U UHTEPIIPETUPOBAThH PE3YJIbTAT.
Yyammiics moJy4uT BO3MOKHOCTh:

— Hwmetsn MMpEaACTaBJICHUC 00 aKCHOMaTHYECKOM METOJC,

— BJIaJACTh NOHATUEM I'€COMETPUUCCKUE MECTA TOUCK B ITPOCTPAHCTBE U YMECTh IPUMCHATH UX JJIA pEC-
ICHUA 3a1a4,

— YMCTBb IPUMCEHATH U1 pCHICHUA 3a1a4 CBOMCTBA INIOCKHUX U ABYI'PaHHBIX YTJIOB, TPEXTPAHHOI'O yI'-

JIa, TCOPEMbI KOCMHYCOB U CUHYCOB JIsI TPEXTPAHHOI'O YTJIA,



—  BJIAJETh MOHATUEM NEPIEHANKYIIIPHOE CEUEHUE TIPU3MBI U YMETh IIPUMEHSATD €0 IPU PEIICHUH 3a-

nad;

MMETH NPEACTABICHUE O JBOMCTBEHHOCTH IIPaBUIIbHBIX MHOTOIPAHHUKOB;

BJIA/ICTh NOHATUAMM LIEHTPAIBLHOE U NApAJUIEIbHOE IPOCKTUPOBAHUE U IIPUMEHATH UX IPU IIOCTPO-
€HUHU CEYCHUH MHOTOI'PAaHHUKOB METOJIOM IIPOEKIUH;

— HMMETb NIPEICTABICHUE O Pa3BEPTKE MHOTOIPAaHHUKA U KpaTyalllleM ITyTH Ha IIOBEPXHOCTH MHOIO-
IPaHHUKA;

— HMETb [IPEACTABICHUE O KOHUYECKUX CEYCHUSX;

— HMEeTh NPEJICTaBIIEHUE O Kacaroluxcs cepax 1 KOMOMHALIMY TeJ BPAILlEHUs] U YMETh IPUMEHATh X
IIPU PELLECHNN 3a/1a4;

— IPUMEHATH NIPH peIlIeHNH 3a]a4 GOPMYILy pacCTOSHUS OT TOUKHU 10 IJIOCKOCTH;

— BIIQJIETh Pa3HbIMU CIIOCO0AMM 3aJJaHUs NPSIMOI ypaBHEHUSIMU U YMETb IIPUMEHSATH [P PELLICHUN
3az1ay;

— TPUMEHATH IIPU PEIIECHUH 3a1a4 U 1I0Ka3aTeIbCTBE TEOPEM BEKTOPHBIN METOJ U METOJ KOOPJMHAT;

— HMeTb NpeJcTaBleHre 00 akcuoMax 00beMa, MPUMEHATh (OpMYJIbl 00bEMOB MPSIMOYTOJIBHOIO Ma-
pajienenumnena, Ipu3Mbl 1 MTUPAMUJIbL, TETPAdApa IPU PELICHUH 3a1a4;

— IPUMEHATh TEOPEMBbl 00 OTHOLICHUAX 00BEMOB IIPU PELICHUH 3a/1a4;

— TPUMEHATh MHTETpasl JIs BBIYUCICHUS 00bEMOB U TOBEPXHOCTEH TeJ BpallleH!sl, BEIUMCIICHUS
II0IIaAM c(heprudecKoro mnosica 1 00beMa IapoBoro Cios;

— HMMETb IIPEACTABICHUE O JBMKEHUAX B IPOCTPAHCTBE: M1APALIEIBHOM IIEPEHOCE, CHMMETPUU OTHO-
CUTEJBHO IUIOCKOCTH, LIECHTPAIILHON CUMMETPHUH, IIOBOPOTE OTHOCUTENBHO MIPSAMOM, BUHTOBOM CUM-
METPHUH, YMETh IPUMEHATh UX IIPU PEIICHNUH 3a/1a4;

— HUMETb IIPEACTABICHHUE O IO OPTOrOHAIBLHOMN MPOEKIINH;

— HUMETb NIPEACTABICHUE O TPEXTPAHHOM U MHOTOTPAHHOM YIJIE U IIPUMEHATH CBOMCTBA IIJIOCKUX YT-
JIOB MHOTOTPAaHHOI'O yIjla IIPU PELICHUN 3a]1a4;

— HMEeTh NPEeJICTaBIEHHs O MPeoOpa3oBaHUU OJ00MS, TOMOTETHH U YMETh IPUMEHATh UX NPH pellie-

HUH 3a/1a4;

YMCThH pCHIaTh 3aa4U Ha INIOCKOCTU METOJaMH CTCPCOMECTPUU

YMETh IPUMEHATH (HOPMYIIbl 00BEMOB NPH PEIICHUH 3324

Conep:xkanue kypca
1. IoBTOpPenue kypca 10 kiacca

Tpuronomerpuueckue popmyisl. [IpeoOpa3zoBanue TpUroHOMETPUUYECKUX BhIpakeHUH. Perenne tpu-
TOHOMETPUYECKUX YPaBHEHUN.

2. TpuroHomerpuueckue pyHKIun



OO6nactp ompezeneHusi 1 MHOXECTBO 3HAYEHUH TPUTOHOMETpUYEeCKUX (yHKUMHA. YETHOCTH, HEUET-
HOCTh, IEPHOUIHOCTh TPUTOHOMETpHUUYECKUX (QyHKIH. CBONCTBA U rpaduku GYHKIIUHA y = COS X, Y =
sin X,

y=tgXx.

3. IlpousBoaHas U eé reoMeTpUYECKHIi CMBICII

[TpousBoanas. [IpousBonnas crenennoit Gpynkmuu. [IpaBuna muddepennuposanus. [IponsBoaHbie He-
KOTOPBIX 3JIEMEHTAPHBIX DYHKIMH. ['eoMeTprIeCKHil CMBICI TPOU3BOIHOM.

4. IlpumMeHeHHe POU3BOAHOM K HCCJIeJ0BAHNI0 QyHKIUH

Bospacranne u yobiBanue QpyHKuuii. DkcTpeMyMbl GyHKIuuU. [IpuMeHeHne mpou3BOIHON K MOCTpoe-
Huto rpadukoB ¢yHkiuid. Hanbonpinee u HauMeHbllee 3HaYeHUs (QYHKIUU. BhITykiocTs rpaduka.
Touku neperuoa.

5. [loBTOpEHMe.

[Ipeobpa3zoBanus norapupmMuyeckux BblpaxeHuil. Jlorapudmuueckue ypaBHEHHS U Hepa-
BEHCTBA.

[TokazarenbHble ypaBHEHHUS U HepaBeHCTBa. [IpeoOpazoBaHusi TPUTOHOMETPUUECKHX BbIpa-
JKEHUH

TpI/IFOHOMeTpI/I‘IGCKI/IC YpaBHCHU U HEPABCHCTBA.



