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IosscHUTE/JABLHAA 3ANUCKA

PaGouas IIporpaMma COCTaBJICHA Ha OCHOBC CIICAYIOIINMUX HOPMATHBHBIX JOKYMCHTOB!:

3akoH «O06 obOpazoBanuu B Poccuiickoit deneparmm» ot 29.12.2012 r. Ne 273-D3 (pen. ot 02.07.2021).

®denepanbHbIi TOCYJAPCTBEHHBIN 00pa3oBaTENbHBIM CTaHIAPT OCHOBHOIO 00mero oOpa3oBaHus (yTB. MpPUKa30M
MunucrepctBa oOpa3zoBanusi u Hayku P® ot 17 nmexabpst 2010 r. N 1897) ¢ u3MeHeHUsIMU W JOMOITHEHUSAMH OT: 29
nekabps 2014 r., 31 nexabps 2015 r., 11 nexabps 2020 r.

denepalibHBI  TOCYAAPCTBEHHBIM 00pa30BaTENbHBIA CTAaHAAPT cpeaHero olmiero oOpa3oBaHus (yTB. MPUKA30M
MunuctepctBa oopazoBanusi 1 Hayku P® ot 17 mas 2012 r. N 413) ¢ u3MEHEHUsIMH U JIOMIOJHEHUSIMU OT: 29 nexadps
2014 1., 31 nexabps 2015 r., 29 urons 2017 r., 24 centsa6ps, 11 nexkadbps 2020 r.

[Ipuka3z MunucrepctBa oOpa3oBanusi U Hayku Poccuiickoit ®enepauuum ot 28.08.2020 r. Ne 442 «O06 yTBEepkACHUU
[lopsinka opranuzanMd W OCYIIECTBIEHUS O00pa30BaTEeNbHOM MAESATEIBHOCTA IO OCHOBHBIM 00I11€00pa3oBaTeIbHbIM
nporpaMmaM — 00pa3oBaTeNIbHbIM [pOrpaMMaM HayaJlbHOrO OOIIEro, OCHOBHOTO OOILIEro M CPEeIHEero OOUIero
00pa3oBaHUs.

[Ipukaz MunucrepctBa mnpocBemieHuss P® or 20.05.2020 r. Ne 254 «O cenepasibHOM mnepeyHe Y4YEOHUKOB,
PEKOMEHIYEMbIX K HCIIOJIb30BAHUIO TMPHU pEATM3alMU MUMEIUMX TOCYJapCTBEHHYIO0 AaKKpeIUTalHui0 00pa30oBaTelbHBIX
MIPOrpaMM Ha4aJIbHOTO 00IIEero, OCHOBHOTO OOIIIET0, CPEHEr0 00IIEero 00pa3oBaHUI»C U3MEHEHHUSIMU U JIOTIOJTHEHUSIMU OT
23 nexabpst 2020 r.

Konuenuusa pa3Butuss matemaTudyeckoro oOpa3zoBanus B Poccuiickoit ®enepauuu (yTBEpKAeHA PpaCIOPSHKEHUEM
[IpaButenncTBa Poccutickoit @enepanuu ot 24 nexabps 2013 roga N 2506-p ¢ u3MEHEHUsSMH C U3MEHEHUSIMH Ha 8
okTs10pst 2020 rona).

Meronuueckoe TMHUCBMO O TMpENnojaBaHUM y4eOHbIX mpeameToB «Marematukay, «Anredpay,«l'eomerpusi» B
00111e00pa3oBaTeIbHBIX Opranu3aiusiax Spocmasckoi odomactu B 2022/2023 yueGHOM TOAY.

MecTo y4eOHOro npeamMera B yueOHOM IJIaHe



B yueOnOoM miane Ha m3ydenne marematuku B 10-11 kimaccax oTBoguTCS:
0a30BBI YPOBEHB:D U B HENEIO0 B T€UEHHUE NIBYX JieT, Bcero 340 vacos, B ToOM yucie: anredpa M Havajda aHaiu3a 3 Jaca B
Hezaemo (204 gaca), reomerpus 2 yac B Henennto (136 gacoB);

IIpenonaBanue Beaercs no Y MK, Bximrouaromemy B cedsi:

Mypasun I'.K., MypaBuna O.B. Martematuka: AnreOpa M Hayajga MaTEMaTHYECKOIrO aHaiau3a, reomeTpus. Anredpa u
HavaJia MaTeMatndeckoro ananu3a. 10 kimacc. bazoBerit ypoBens. YueOnuk. — M.: JIpoda, 2018.

Mypasun I'.K., MypaBuna O.B. Maremaruka: AnreOpa W Hayajga MaTeMaTHYECKOro aHalu3a, reomeTpus. Anredpa u
Hayaja MaTeMmarudeckoro ananuza. 10 knacc. ba3zoBeiit ypoBenb. MeToanueckoe mocooue.

Mypasun I'.K., MypaBuna O.B. Marematuka: AnreOpa W Hayajga MaTEMaTHYECKOTO aHalW3a, reomMeTpus. Anredpa u
HayaJla MaTeMaTuueckoro ananuza. 11 knacc. bazoBerit ypoBens. YueOnuk. — M.: JIpoda, 2018.

Mypasun I'.K., MypaBuna O.B. Marematuka: AnreOpa M Hayajga MaTeMaTHYECKOro aHalu3a, reomerpus. Anredpa u
HavaJia MaTeMaTudeckoro ananu3sa. 11 kmacc. ba3zoBelil ypoBeHb. Metogudeckoe mocooue.

JI.C.Artanacsn, B.®.byry3oB, C.b.Kamomuies u jap. Maremartuka: aiareOpa M Hadajlla MaTEMaTHUYECKOTO aHAIIM3a,
reomeTpus. ['eomerpus. 10-11 kmacchl: yaeOHUK JUTsl 00meoOpa3oBaT. opraHu3anuii: 0a3oBbId U yriy0i. ypoBHHU. /.- 5-¢ U3, -
M.: IIpocBenienue, 2018.

Hesan

N3yyenue maTeMaTUKH B CTaplIei MIKoJie HA 0a30BOM YPOBHE HAIPABJIEHO HA JOCTUKEHUE CIEAYIOIINX 1IEJIEH:

(¢popMupoBanue npeacTaBjIeHUil 0 MaTEMaTUKE KaK YHUBEPCAIbHOM SI3bIKE HAYKH, CPEICTBE MOJCIMPOBAHUS SIBICHUUN U
MIPOIIECCOB, 00 UIEAX U METOJaX MATEeMATHKU;

Pa3BUTHEe JIOTUYECKOTO MBINIICHUS, MPOCTPAHCTBEHHOI'O BOOOpAXEHUsS, AITOPUTMHUYECKOW KYJIbTYpbl, KPUTUYHOCTHU
MBIIIUICHUSI HA YPOBHE, HEOOXOMMOM JIJIsi 00Y4YEHHUs B BBICIICH IIKOJIE MO COOTBETCTBYIOILIEH CIENUATbHOCTH, B Oyaylleu
npodecCHoHaTbLHON JIeATEIbHOCTH,

OBJIA/IeHHe MaTeMATH4YeCKHUMM 3HAHUSIMM M YMEHHUSIMH, HEOOXOJAMMBIMH B TIOBCETHEBHOW KU3HM, ISl HU3y4YCHHUS
IIKOJIBHBIX €CTECTBEHHOHAYYHBIX JUCIUILUIMH Ha 0230BOM YPOBHE, /Uil OJy4eHUs: 00pa3oBaHus B 00JACTAX, HE TPEOYIOIIUX
yrayOJIeHHON MaTeMaTHIEeCKOU MOATOTOBKH;

BOCIIHTAHHUE CPpCACTBAMHM MATCMATUKHU KYJIbTYPLI JIMYHOCTHU. OTHOHICHHMA K MATEMATHKEC KaK YacCTu 06IH€‘1€JIOBC"ICCKOI‘/,I
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KYJIbTYpPbl: 3HAKOMCTBO C HCTOPUEW Pa3BUTHUS MATEMATUKH, SBOJIIONHEN MATEMAaTUYECKHUX HUACH, MOHUMAHUS 3HAYUMOCTH
MaTEeMaTHKH JIJIs1 0OIIECTBEHHOI0 Iporpecca.

AKTyallbHBIE B HACTOSIIIEE BpEeMs KOMIIETEHTOCTHBIN, ACSATEIbHOCTHBIM TOAXOABI OIPENENSIOT CIEIYIoIIUe 3aJaqyu
OOy4YeHHS:

1. IIpuoGpeTeHre MaTeMaTHIECKUX 3HAHUN U YMECHUH.

2. OBnagenue 0000MEHHBIMU CITIOCOOAMH MBICIIUTEIBHON, TBOPUECKON JESITETbHOCTEH.

3. OcBoeHne KOMITETEHINI: yueOHO-TT03HABATENbHON, KOMMYHHUKATUBHOW, peIeKCUBHOM, IIEHHOCTHO-OPUEHTAIMOHHON U
po¢eCCHOHATILHO-TPYI0BOI'0 BBIOOPA.

2. IlnanupyemMble pe3ybTaThl OCBOEHHUSI 00Y4YAIOIIMMUCH OCHOBHOW 00pa3oBaTe/ibHOW MNPOrpamMMbl
cpeaHero o01mero o0pa3zoBaHus

2.1. Ilnanupyemble JUYHOCTHBIE pe3yJbTaThl ocBoeHuss OOII

JInyHOCTHBIE Pe3yJIbTATHI B c(hepe OTHOLICHUI 00y4aromuxcs K cede, K CBOeMy 310POBbI0, K IIO3HAHUIO cels:

— OpHUEHTalMsl O0Yy4YalrIIUXCS Ha JIOCTHXKEHHME JIMYHOTO CYACThs, pPEaM3alMi0 MO3UTUBHBIX >KU3HEHHBIX IEPCIEKTUB,
WHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K JINYHOCTHOMY CaMOOTPE/IETIEHUIO, CIOCOOHOCTh CTaBUTH IIENIU U
CTPOUTH >KU3HCHHBIC TJIAHBL;

— TOTOBHOCTh M CIIOCOOHOCTH OOeCTeunTh cebe M CBOMM OJIM3KMM JIOCTOWHYIO KH3Hb B TPOIIECCE CaMOCTOSTEIHHOM,
TBOPUYECKOW U OTBETCTBEHHOM ACSATENbHOCTH;

— TOTOBHOCTb U CIIOCOOHOCTH OOYYAIOMIMXCS K OTCTAWBAHUIO JIMYHOT'O JIOCTOMHCTBA, COOCTBEHHOTO MHEHUS, TOTOBHOCTh U
CIOCOOHOCTh BBIpA0ATHIBATh COOCTBEHHYIO MO3HUIIMIO IO OTHOMICHHUIO K OOIIECTBEHHO-TIOJIMTHYCCKUM COOBITHSM IPOIIJIOTO U
HACTOSIIEr0 HA OCHOBE OCO3HAHUS M OCMBICIICHUS] UCTOPHH, TYXOBHBIX IICHHOCTEH U JOCTH)KEHUHN Halllel CTpaHbI;

— TOTOBHOCTBH M CIIOCOOHOCTH 00YYarONIMXcsl K CaMOPa3BUTHIO M CAMOBOCIIUTAHUIO B COOTBETCTBUU C OOIIEUETOBEUECKUMU
IEHHOCTSIMU M HJeajlaMH TpakIaHCKOro o0O0IIecTBa, MOTPEOHOCTh B (PU3MYECKOM CaMOCOBEPIICHCTBOBAHUU, 3aHATHSIX
CIIOPTUBHO-03J]0POBUTEIIHLHOM S TEIbHOCTHIO;

— TPUHATHE U pean3aiys EHHOCTEH 3I0pOBOro U 6€30MacHOro 00pasa KU3HU, OEPEeKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE
OTHOIIIEHUE K COOCTBEHHOMY (PU3UUECKOMY U IMICUXOJIOTHUECKOMY 3/I0POBbIO;

—  HEMPUATHEC BPEIHBIX MPUBBIUCK: KYPEHHUsI, YITOTPEOICHUS aITKOTOJIsI, HAPKOTHUKOB.
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JInuHOCTHBIE pPe3yJIbTATHI B cpepe 0THOIIEeHUIT 00y4aomuxcs K Poccun kak k Poaune (OtevecTBy):

— poccHiicKas UJEHTUIHOCTb, CTIOCOOHOCTh K OCO3HAHUIO POCCUNUCKON UICHTUYHOCTHU B MOJIMKYJIBTYPHOM COLIMYME, YYBCTBO
MPUYACTHOCTU K HCTOPUKO-KYJBTYPHOM OOIIHOCTH POCCUHCKOro Hapoja u cynbbe Poccuu, matpuoTw3M, TOTOBHOCTH K
cinyxkennto OTeuecTBy, €ro 3allnuTe;

— YBaXXEHHUE K CBOEMY HapOJy, YyBCTBO OTBETCTBEHHOCTH nepen PonnHo, ropaoctu 3a cBOi Kpaii, cBoro Poauny, npouuioe
Y HACTOAIllee MHOIOHALIMOHAIBHOT0 Hapoaa Poccun, yBaxkeHue K rocyJapCcTBEHHbIM CUMBOJIaM (rep0, ¢uiar, TUMH);

— (opmupoBaHHEe yBa)KEHHUS K PYCCKOMY S3BIKY KaK TOCYAapCTBEHHOMY s3bIKy Poccuiickoit ®denepamuu, sSBISIOMIEMYCS
OCHOBOM pOCCUMCKOMN UEHTUYHOCTHU U IJIaBHBIM (PAKTOPOM HAIMOHAIBLHOT'O CAMOOIIPEIEICHUS;

— BOCIIUTAHUE YBAXKEHUS K KYJIbTYpE, A3bIKaM, TPAIULIUAM U 00bIYasiM HApPOJ0B, TpokuBatomux B Poccutickoit denepanmu.

JIndHOCTHBIE Ppe3yJbTaTbl B cdepe OTHOMICHHHA O0YyYAKIIUXCH K 3aKOHY, TOCYJApPpCTBY M K TIPakKIAHCKOMY
00111eCTBY:

— TPaXIaHCTBEHHOCTh, TPAXKIAHCKAS MO3HIIMS aKTUBHOT'O U OTBETCTBEHHOT'O WIEHA POCCHUICKOTO OOIECTBa, OCO3HAIOIIETO
CBOM KOHCTUTYIIMOHHBIE IIpaBa M OO0S3aHHOCTH, YBAXAIOIIETO 3aKOH M MPABOMOPSAJIOK, OCO3HAHHO MPUHHUMAIOIIETO
TpaJAUIMOHHbBIEC HAIIMOHAJBHBIE U OOIIEYEIOBEUECKIE TYMAHUCTUIECKHE U IEMOKPATHIECKUE IIEHHOCTH, TOTOBOTO K YYacTHIO B
OOIIIECTBEHHOM KU3HU;

— TMpU3HAHME HEOTUYkKJTAEMOCTH OCHOBHBIX NpaB W CBOOOJ YENIOBEKAa, KOTOpPbIC MPUHAMIEKAT KaKIAOMY OT POXKICHUS,
TOTOBHOCTh K OCYIIECTBJICHHIO COOCTBEHHBIX IIpaB M CBOOOA 0€3 HapylIeHHs MpaB M CBOOOJ JPYrUX JIMI, TOTOBHOCTH
OTCTauBaTh COOCTBEHHBIE TpaBa U CBOOOJBI YEJIOBEKAa M TI'pakJIaHWHA COTJIACHO OOIICNPU3HAHHBIM NPHUHIMIIAM M HOpMam
MEXKIYHAPOJIHOT O ITpaBa u B coorBeTrcTBUH ¢ KoHcTuTynuen Poccniickoit @eaepannu, npaBoBasi v MOJUTHYECKASI TPAMOTHOCTb;

— MHPOBO33PEHHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH M OOIIECTBEHHOW MPAKTUKU, OCHOBAHHOE Ha
JMAJIore KYJIbTYp, a TAKXKe pa3IMuHbIX (JOpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOET'0 MECTA B MOJIUKYJIBTYPHOM MUPE;

— HWHTEpHUOpH3aLMSA LEHHOCTEN NEMOKPATUM U COLMAIBHOW COJMAAPHOCTH, TOTOBHOCTH K JOTOBOPHOMY PErYyJIMPOBAHUIO
OTHOLIECHUN B TPYIIIE WA COUUAIBHOW OpraHu3alluy;

— TOTOBHOCTBH 00YYarOmuXCs K KOHCTPYKTUBHOMY YYaCTHIO B IPUHSATUU PEIICHUM, 3aTParuBaOIINX WX TIPaBa U HHTEPECHI, B
TOM YHCIIE B Pa3IUYHbIX (hopMax OOIIECTBEHHON CaMOOPTraHU3alliy, CaMOYIIpaBIIeHUs1, O0IIECTBEHHO 3HAYUMOM JESTEIIbHOCTH;

— TPUBEPKEHHOCTh HJIESIM  HWHTEPHAIIMOHAIM3MA, JIPYKObI, paBEHCTBA, B3aUMOIOMOIIM HAPOJIOB, BOCIIUTAHUE
YBAXUTEIHHOTO OTHOIICHUS K HAITMOHAIIBHOMY JOCTOMHCTBY JIFOJICH, UX YYBCTBAM, PEIUTHO3HBIM YOCKICHUSM;



— TOTOBHOCTh OOYYarOUIMXCS MPOTHUBOCTOSATH HWIEOJOTMH SKCTPEMH3MA, HAIMOHAIU3Ma, KCEHO(OOMHU; KOppynuuwu,;
JUCKPUMHMHALMKA 10 COLMAIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIMOHAJIBHBIM IPU3HAKAM U JPYTMM HETaTUBHBIM COLMAJIBHBIM
SBJICHUSIM.

JIMYHOCTHBIE Pe3yJbTAThI B cepe OTHOIEHUH 00yHAIOIIUXCH € OKPYKAIUMH JIIOALMMU:

— HPABCTBEHHOE CO3HAHWE M IOBEJCHHUE HAa OCHOBE YCBOEHHUS OOIIEYEIIOBEYECKHX IIEHHOCTEH, TOJIEPAaHTHOTO CO3HAHMS U
MOBEACHUSI B MOJUKYJIBTYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTHM BECTH AMAJIOr C APYTMMH JIOJbMH, JOCTUTAaTh B HEM
B3aMMOIOHMMAaHUs1, HAXOAUTH OOLIKE LENIU U COTPYAHUYATD I UX TOCTHKEHUS;

— TMPUHATHE TYMAaHUCTUYECKHX IEHHOCTEH, OCO3HAaHHOE, YBAXHUTEJIbHOE U JI0OpOXKEIAaTebHOE OTHOIIEHHE K JIpPYyromMy
YEJIOBEKY, €r0 MHEHUIO, MUPOBO33pPEHHUIO;

— CIOCOOHOCTh K CONEPEeKUBAHUI0 W (OPMHUPOBAHUE IMO3UTHBHOIO OTHOIICHHS K JIIOASM, B TOM YHCJE K JIMIAM C
OrPaHUYEHHBIMA BO3MOXXHOCTSIMH 3JI0POBbS M WHBaluAaMm; OepeXHOE, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOILIEHHE K
(bu3nYeCKOMY U TICUXOJIOTMYECKOMY 3/I0POBBIO JPYTHUX JIIOJIEH, YMEHHE OKa3bIBaTh MEPBYIO TIOMOIIIb;

— (opmMupoBaHHE BBIPAXKEHHON B MOBEAECHUU HPABCTBEHHOW MO3UIIMHU, B TOM YUCJIE CIIOCOOHOCTH K CO3HATEILHOMY BBIOOPY
100pa, HPAaBCTBEHHOTO CO3HAHMS U TOBEJEHHUS HA OCHOBE YCBOEHHS OOIIEUETOBEYECKUX LEHHOCTEH M HPABCTBEHHBIX UYBCTB
(duectu, Ao0MTA, CIIPABETMBOCTH, MUJIOCEPIUS U APYKEITIOOUS);

— pa3BUTHE KOMIIETEHIUN COTPYAHUYECTBA CO CBEPCTHUKAMU, J€ThbMHU MJIAJIIETO BO3pacTa, B3pOCIBIMU B 00pa30BaTENbHOM,
OOIIIECTBEHHO MOJIE3HOM, yUeOHO-UCCIIEN0BATEIbCKOM, MPOEKTHON U IPYTUX BUJAX JESATEIbHOCTH.

JInyHocTHbIE pe3yiabTaThbl B c(epe OTHOLICHUI OOy4YalOLIMXCH K OKPYXKallleMy MHpPY, KHBOH INpHupoje,
XY/JA0KEeCTBEHHOH KYJbType:

— MHUPOBO33PEHHE, COOTBETCTBYIOILEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH, 3HAUUMOCTH HAYKH, TOTOBHOCTb K Hay4HO-
TEXHUYECKOMY TBOPYECTBY, BJIaJCHHE AOCTOBEPHOM HH(pOpMAIMEdl O NEepelOBbIX JOCTUKEHUSAX U OTKPBITUSX MHUPOBOH M
OTE€YECTBEHHOMN HaYKH, 3aMHTEPECOBAHHOCTh B HAYYHbIX 3HAHUAX 00 yCTPOWCTBE MUpPA U OOLIECTBA;

— TOTOBHOCTb M CLIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CAMOOOPa30BaHUIO, HA IPOTSXKEHUN BCEH KU3HM; CO3HATENbHOE
OTHOILIEHUE K HEMPEPHIBHOMY 00pa30BaHHUIO KaK YCIOBHIO YCIEIIHON MpodecCHOHaIbHON U OOIIECTBEHHOH IEATEIbHOCTH;

— DKOJIOTMYECKas KyJIbTypa, OepekHOe OTHOIICHUSI K POJHOM 3eMJie, MPUPOIHbIM OoraTtcTBaM Poccuu u Mupa; noHuMaHue
BIIUSHUS COLMATIbHO-DKOHOMUYECKUX IIPOLECCOB HA COCTOSHHUE TPUPOAHOM M COLMAIBHOW Cpeabl, OTBETCTBEHHOCTH 3a
COCTOSIHUE IIPUPOJHBIX PECYPCOB; YMEHHUs U HABBIKM Pa3yMHOI'0 IPUPOJAOIOJIB30BAHUS, HETEPIIMMOE OTHOLICHUE K JEHCTBUAM,
MPUHOCSIIUM BpPEJ] SKOJIOTMH; TPHUOOPETEHHE OIbITa KOJIOTO-HAIIPABIECHHON EeATEIbHOCTH;

— ACTETUYECKOE OTHOLIECHUS K MUPY, TOTOBHOCTH K 3CTETHUYECKOMY 00YCTPOHCTBY COOCTBEHHOI'O OBITA.
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JInuHOCTHBIE pe3yJIbTAThI B c(pepe OTHOLIEHUH 00yUaKIIHUXCA K ceMbe H POJAUTEIAM, B TOM 4YHCJIe MOAT0TOBKA K
CeMeMHOM KU3HM:
— OTBETCTBEHHOE OTHOIIECHHE K CO3/ITaHUIO0 CEMBbH Ha OCHOBE OCO3HAHHOTO TIPUHSATHS IICHHOCTEH CEMEHHOMN KU3HU;
—  TIOJOXKHUTEIBHBIA 00pa3 CeMbH, POJAUTCIHCTBA (OTIIOBCTBA M MATEPUHCTBA), MHTEPUOPHU3AIMS TPATUIIMOHHBIX CEMEHHBIX
LIEHHOCTEM.
JInuHoCTHBIE pe3yabTaThl B cdepe OTHOIIEHHsI OOydYyawIIUXcs K TPyay, B cdepe cONMATbHO-IKOHOMHYECKHX
OTHOIIICHUH:
— yBakeHHWE KO BceM (popmaM cOOCTBEHHOCTH, TOTOBHOCTH K 3aIlIMTE CBOCH COOCTBEHHOCTH,
—  OCO3HaHHBIN BBIOOp Oyaymiel mpodeccuu Kak MyTh U CIIOCo0 peann3aid COOCTBEHHBIX KU3HECHHBIX IJIAHOB;
— TOTOBHOCTh OOYyYarIIUXCS K TPYAOBOM MHpodecCHOHATBHON ACATEILHOCTH KaK K BO3MOXKHOCTH YYacTHS B PEIICHUH
JUYHBIX, 0OIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHATBHBIX MTPOOJIEM;
— TOTPEeOHOCTh TPYAUTHCS, YBAKCHHUE K TPYAY U JIOIAM TPYJa, TPYAOBBIM JOCTHKCHUSAM, JOOPOCOBECTHOE, OTBETCTBEHHOE
¥ TBOPYECKOE OTHOIIECHUE K Pa3HBIM BHJIaM TPYJOBOH JEATEILHOCTH,
— TOTOBHOCTH K CaMOOOCITY)KMBAHUIO, BKITIOUYasi 00y4YEHHUE ¥ BBIMOTHEHUE JOMAITHUX 00S3aHHOCTEH.
JInyHOCTHBIE pe3yabTarbl B cdepe (PU3MYECKOro, INICHUXOJOIMYECKOro, COLMAIBLHOIO M AaKaJIeMHYeCKOro
Os1aromnoJry4ynsi 00y4aruuxcs:
— (¢uU3MYEecKOoe, IMOIMOHAIBHO-TICUXOJOTHUECKOE, COIMaIbHOE OJiarononydrne oOydJarolmuxcs B KHU3HH 00pa30BaTEIIbHOM
OpraHu3allyH, OIYIICHUE JETbMH 0€30MMaCHOCTH U TICUXOJIOTHYECKOro koMdopTa, HHPOPMAIIMOHHON 0€30IaCHOCTH.

2.2. Ilnanupyemble MeTanpeaMeTHbIe pe3ybTaThl ocBoeHuss OOII

MeranpeaMeTHble pe3yibTaThl OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHOM NpOrpaMMbl IPEACTaBIEHbl TPEMsl TpyIaMu
YHUBEpCAIbHBIX yueOHbIX aeicTBuil (YVY ).

1. PeryasiTuBHbIE YHUBEpPCAJIbHbIE Yy4eOHbIE AeiicTBUSA
BbInyCKHUK HAYYUTCH:

—  CaMOCTOSITEIIBHO ONPEIEATh 1EJH, 3aJaBaTh IApAMETPbl U KPUTEPHUHU, MO KOTOPBIM MOXKHO OIPEICIUTh, YTO LEIb
JIOCTUTHYTA;



— OLICHUBATh BO3MOXXHBIE MOCIEACTBUS JIOCTUAKEHUS MMOCTABICHHON 1€ B JEATEILHOCTU, COOCTBEHHOM >KU3HU U KU3HU
OKPYXAIOIIUX JIIOJIeH, OCHOBBIBASICh HA COOOPAKEHUSX dTUKUA U MOPAJIH;

— CTaBUTh U GOPMYJIUPOBATH COOCTBEHHBIE 3a/1a4l B 00Pa30BaTEIbHOU JIESITEIbHOCTH U )KU3HEHHBIX CUTYaIIUIX;

— OIIEHWBATh PECYpPChl, B TOM YHWCJIE BpEeMsl W JIpyrue HeEMaTepHaIbHBIE PECypChbl, HEOOXOAMMBIC IS JAOCTHKEHUS
IIOCTaBJICHHOU LIEJIN;

— BBIOMpATh MyTh JOCTIDKCHUS IENIM, IUIAaHUPOBATh pEIICHUE IMOCTABJICHHBIX 3a/lad, ONTUMU3HUPYS MaTepuajbHble U
HEMaTepUaJIbHBIE 3aTPAThI,

—  OpraHu3oBbIBaTh Y(PPEKTUBHBIN MTOUCK PECYPCOB, HEOOXOAUMBIX JJIsSl TOCTHKEHUS TOCTaBICHHOM 11ETIH;

—  COITOCTAaBJIATH MOJIYYECHHBIN PE3YIbTAT ACATEIBHOCTH C IOCTABICHHOMN 3apaHee LUEIbIO.

2. llo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elicTBUS
BbInycKHMK HAy4YUTCH:

— HCKaTh U HaXOJUTh 00OOIIECHHBIE CITIOCOOBI pEIIeHUs 33/1a4, B TOM YHCJIE, OCYIIECTBIATh Pa3BEPHYThIA HHPOPMALIMOHHBIN
MOKMCK U CTaBUTh HA €ro OCHOBE HOBBIE (yueOHbIE U MTO3HABATENIbHbBIEC) 3a/1a4H;

— KpHUTHYECKH OLEHUBATh W HWHTEPHPETUPOBATh MH(POPMALMIO C pa3HbIX MO3MIMI, pacno3HaBaTh U (PUKCHPOBATH
MPOTUBOPEYHs B MH(GOPMAIIMOHHBIX UCTOYHUKAX;

— MCHOJIB30BaTh PA3JIMYHbIE MOJEIBbHO-CXEMAaTHUECKUE CPENCTBA I IIPEACTABICHUS CYIIECTBEHHBIX CBSA3EH U OTHOLIECHUH,
a TaK)Ke MPOTUBOPEUNHA, BBISIBIIEHHBIX B HHPOPMAIIMOHHBIX NCTOUHUKAX;

— HaxOJUThb U IPUBOJIUTH KPUTHUYECKUE apTyMEHTHl B OTHOIIEHUU AECUCTBUM U CYKIECHUH NPYroro; COKOWHO U Pa3yMHO
OTHOCHUTHCS K KPUTHYECKUM 3aMEYaHHUAM B OTHOILIEHUU COOCTBEHHOTO CYXKIEHHS, pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOTO
pa3BUTHS,

— BBIXOJIUTH 32 PaMKHU Y4YEOHOIr'o MpPEAMETa U OCYIIECTBIATH IIEJICHANPABICHHBIN MOUCK BO3MOXKHOCTEH JUIsl IIMPOKOIO
NepeHoca CpeiCTB U CIIOCOOOB IEHCTBUS;

—  BBICTpauBaTh UHJIMBHIYAIbHYIO 00pa30BATENbHYIO TPAEKTOPHUIO, YUUTHIBASI OTPAHUYEHHUS CO CTOPOHBI APYTUX YYACTHUKOB
Y PECYPCHBIE OTPAHUYCHUS;

— MEHATh U YJEp)KUBATh Pa3HbIC MIO3ULIUHU B [I03HABATEIILHOMN JAEATEIILHOCTH.

3. KommyHukaTuBHbIe YHHBepcaibHble YueOHbIe 1elicTBUS
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BbInyCKHMK HAYYHTCH:

— OCYIIECTBIATH JETOBYI0 KOMMYHHUKAIIUIO KaK CO CBEPCTHHKAMHU, TaK M CO B3POCIBIMU (KaK BHYTPU 0Opa3oBaTEIbHOU
OopraHu3alMy, TaKk W 3a €€ MpelelaMH), MoA0UpaTh MAPTHEPOB MJIS JEJIOBOM KOMMYHHUKAIMA MCXOJS M3 COOOpakeHHUI
PE3YJAbTAaTUBHOCTU B3aUMOJEHCTBHUS, @ HE JIMYHBIX CUMITATHIA;

— TIPHU OCYILECTBICHUH TPYNIIOBOM pabOThl ObITh KaK PyKOBOAMUTENEM, TaK M YICHOM KOMaHbl B Pa3HBIX poisix (TeHepaTop
uJel, KPUTHUK, UCTIOTHUTEh, BRICTYIAIOIINMI, SKCIIEPT U T.11.);

—  KOOPJAMHHMPOBATH U BHITIOJIHATH pa0OTy B YCIOBUAX PEATBHOT'0, BUPTYAIBHOT'O U KOMOMHUPOBAHHOTO B3aMMO/IEHCTBHSI;

— Ppa3BEpHYTO, JOTMYHO M TOYHO H3JIaraTh CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAHUEM aJeKBATHBIX (YCTHBIX M NMHCHbMEHHBIX)
SI3bIKOBBIX CPE/ICTB;

— pacrno3HaBaTh KOH(MIMKTOIC€HHBIE CUTYAlMU U MPEIOTBpaIlaTh KOHMIUKTHI 10 UX aKTUBHOM (Pa3bl, BEICTPAUBATh JCIIOBYIO
1 00pa30BaTEIbHYI0 KOMMYHHUKAIIUIO, U30€ras TIMYHOCTHBIX OLIEHOYHBIX CY>KJICHUM.

2.3. [lnanupyembie npeaMeTHbIe pe3yJbTaTbl ocBoeHust OOI1

[IpenmeTHBIC pe3yJabTaThl M3ydCHHUS MpeAMETHOW objactu "Maremarnka W uMH(pOpMaTHKa" BKIIOYAIOT TMPEAMETHBIC
PE3yNbTAThl N3YUEHUS YICOHBIX MTPEAMETOB:

"MaremaTtuka" (BKiIrO4as anreOpy M Hayajga MaTeMaTHYECKOTO aHalIu3a, reoMeTpuio) (6a30BbIi ypOBEHB) - TpeOOBaHUSA K
IpeIMETHBIM pe3yabTaTaM OCBOCHHSI 0230BOT0O Kypca MaTeMaTHUKH JOJKHBI OTPaKaTh:

1) copmupoBaHHOCTH TPENCTABICHWH O MAaTeMAaTHKE KaK 4YacTU MHUPOBOM KYJIbTYphl U O MeECT€ MaTEeMaTHKH B
COBPEMEHHOMW LMBUIIM3AIMH, O CIOCO0AaX OMUCAHUS HA MAaTEMAaTUYECKOM SI3bIKE SIBIEHUN peaIbHOI'0 MUPA;

2) copMuUpPOBAaHHOCTH MPEACTABICHUN O MAaTEMATHYECKUX IMOHATHSIX KaK O BaXHEHIIMX MAaTEMATHYECKUX MOJEISX,
MO3BOJISIIONIMX OMUCHIBATH M M3y4aTh Pa3HbIE MPOIECCHI U SBICHUS; TOHUMAaHUE BO3MOKHOCTH aKCHOMAaTUYECKOT'0 MOCTPOSHUS
MAaTEMAaTUYECKUX TEOPHH;

3) BlIajeHWE METOJaMH JIOKAa3aTelIbCTB W AJITOPUTMOB DPEIICHHS; YMEHHE WX MPUMEHSTh, MPOBOAUTH JOKAa3aTEIbHbBIC
paccykJeHus B X0JI€ PEIIeHUs 3a/1aY;

4) BnajcHWE CTAHOAPTHHIMH TPHEMaMHU PEIICHUS PalUOHATBHBIX W HPPANMOHAIBHBIX, MOKA3aTEIbHBIX, CTCIICHHBIX,
TPUTOHOMETPUUYECKUX YPABHEHHI U HEPABEHCTB, UX CUCTEM; HCIOJIb30BaHHE IOTOBBIX KOMITBIOTEPHBIX MPOTrpaMM, B TOM YHCIIE
JUTSI TIOUCKA ITYTH PEIICHUS U WUTFOCTPAIMH PEIICHUS YPAaBHCHHI U HEPABEHCTB;

5) chopMHUPOBAHHOCTH MIPEICTABICHUN 00 OCHOBHBIX MOHSATHUSAX, HIIEIX U METOJIaX MAaTEMAaTHIYECKOTO aHAIN3a;
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6) BIaJeHWE OCHOBHBIMU MOHATHUSIMH O IUIOCKHX W TPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PHUrypax, X OCHOBHBIX
CBOMCTBAX; cHOPMHUPOBAHHOCTh YMEHHsI PAcliO3HABAaTh HA YepTEXkaxX, MOACIAX U B pealbHOM MHpE IeoMeTpuyecKue (purypsi;
NPUMEHEHNE W3YYCHHBIX CBOMCTB TeoMeTpuueckux ¢Guryp u ¢GopMyn Jis pEelIeHHs TeOMETPHUYECKHX 3aJad W 3aJad C
MPAaKTHYECKUM COJIEPIKaHUEM;

7) chopMUPOBAHHOCTH MPEACTABICHUHN O MPOIECCaX U SIBICHUSAX, UMEIOLIUX BEPOATHOCTHBIN XapakTep, O CTATUCTHUYECKUX
3aKOHOMEPHOCTSIX B pPEaJbHOM MHpPE, 00 OCHOBHBIX MOHITHSX JJIEMEHTAPHOW TEOPUH BEPOSTHOCTEH; YMEHHUW HAXOAWTh U
OLICHUBATh BEPOSTHOCTU HACTYIUICHHMSI COOBITHM B NPOCTEUIINX MPAKTUUYECKUX CUTYaIlMSX U OCHOBHBIC XapaKTEPUCTUKHU
CIIy4alHbIX BEJIMYUH;

8) BiajicHHE HaBBIKAMH MCIIOJIb30BaHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM TP PEIICHUH 3a/1a4;

9) 1 CNENbIX U CIA0OBUIAIIMX 00YUaIOIIUXCS:

OBNIAJICHUE TMpaBUJIAMH 3aMUCH MaTeMaTHdecKuX (OpMyl U CIHEHUANbHBIX 3HAKOB pPeENbe(HO-TOYCUHON CHCTEMBI
ob6o3nauenuit JI. bpaiins;

OBJIaJICHUE TaKTWJIbHO-OCS3aTEIbHBIM CIOCOOOM OOCIEOBAaHUS W BOCHPHUSATUS PEIbEPHBIX HM300pPAKEHUN MPEAMETOB,
KOHTYPHBIX H300paKeHUN T€OMETPUIECKUX (DUTYp U IPYTOE;

HAJIMYKUE YMEHUS BBIOIHATh TEOMETPUUECKUE TOCTPOCHHUS C IIOMOIIBIO IIUPKYJIS U JTUHEHKU, YUTaTh pelibepHble rpaduKu
AIIEMEHTApHBIX (YHKIIUH HAa KOOPJAMHATHOM TUIOCKOCTH, MIPUMEHATH CHEIHaTbHbIE IPUCIIOCOOICHUS IS peIbe)HOTO YepUueHUs
("Opadtemen", "IkonpHUK");

OBJIaJICHUE OCHOBHBIM ()YHKIIMOHAJIOM IMPOrpamMMbl HEBH3YaJIbHOI'O JAOCTyNa K MH(POPMALMK HA 3KpaHE MEepCOHAIBHOIO
KOMIIBIOTEPA, yYMEHHE HCIOJIb30BaTh MEPCOHAIbHBIE TU(IOTEXHUYECKHUE CPEACTBAa HH(DOPMAIMOHHO-KOMMYHHUKALMOHHOTO
JI0CTyTA CJIETIHIMUA 00YYarOIUMUCS;

10) nyia oOyyaronuxcsi ¢ HapyIIEHUSIMU OTIOPHO-JIBUTaTENbHOrO anmnapara:

OBJIaJICHUE CIICIIMATIbHBIMU KOMIBIOTEPHBIMU CPEJICTBAMH TMPEJCTABICHUS W aHAIM3a JaHHBIX U yMEHHE HCIOJIh30BaTh
MEepCOHANIBHBIE CPEICTBA JOCTYIA C YUETOM JIBUTaTeNbHBIX, peUEIBUTATEIbHBIX U CEHCOPHBIX HAPYIICHUH;

HaJIMYK€ YMEHUS UCIOJIb30BaTh NEPCOHAIBHBIE CPEACTBA AOCTYIA.

Martemaruka: anreﬁpa H HAYAJa MATEMATHICCKOT0 aHaJIu3a, recoMeTpust

ba3oBblil ypoBeHb
«IIpo0J1eMHO-PYHKIIMOHAJIbHBIE PE3YJIbTATHD)
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Pasznen |. BoIyCKHMK HAY4YMTCS I11. BbINyCKHUK NOJYYHUT BO3MOKHOCTh HAYYUTHCH
Henn JU1st icoNb30BaHUs B IOBCETHEBHOW KU3HU U s pazeumus mvluinenus, UCNONb306AHUS 6
OCBOEHHsI | 0OecrieueHHs] BO3MOKHOCTH YCIEIIHOTO MPOJIOJKEHUST | HOBCEOHEGHOU HCUSHU
npeaMera | 0Opa3oBaHUs MO CIELHATBHOCTSAM, HE CBSA3aHHBIM C u obecneyeHus 603MOACHOCMU YCHEUHO20
IPUKJIAJHBIM UCIIOJIb30BAHUEM MAaTEMAaTUKU NPOOOJIdICEHUS 00PA308AHUS NO CNEYUATTLHOCIIAM, He
CBA3AHHBIM C NPUKTIAOHBIM UCNOTb308AHUEM
Mamemamuxu
TpeboBanus k pesyjbTaram
Jnemenm | — OrmepHpoBaTh Ha GA30BOM YPOBHE MOHATHAMHU: —  Onepuposamu’ NOHAMUAMIL: KOHEUHOE MHOICECINEO,
bl meopuu KOHEYHOE MHOXXECTBO, DJICMEHT MHOKECTBA, SeMeHm MHONCECMBA, NOOMHOICECMEO,
MHOIHCecm [IOJIMHO>KECTBO, IIEPECEUECHUE U O6T)€I[I/IHGHI/IG nepecederue u 0bveouHeHue MHOIHCECMB, YUCTIOBblE
6u MHOYKECTB, YMCJIOBbIE MHOKECTBA HA KOOPANHATHON MHOICECMEA HA KOOPOUHAMHOU NPAMOl, OMPE3OK,
mamemam MPAMOii, OTPE30K, MHTEPBAT; UHMeEPBA, NOJIYUHMEPEAIL, NPOMENCYMOK C
uuecKou , 8bIKOJIOMOU MOYKOU, 2paguieckoe npedcmasgieHue
— onepupoBaTh Ha 6a30BOM YpOBHE MOHSATUSIMU: 8
J102UKU MHOJICECME HA KOOPOUHAMHOU NIOCKOCTU,

YTBEPXKIECHUE, OTPULIAHUE YTBEPKIACHUS, ICTUHHBIE U
JIOKHBIE€ YTBEPKIACHUS, IPUUNHA, CIEICTBHE,
YAaCTHBIN ciTyyail OOIIEero yTBEpKACHHUS,
KOHTPIIPUMED;

— HaXOJMTb MepeceyeHue U 00beAMHEHUE IBYX
MHO>KECTB, MPEACTABIEHHBIX TpaduyecKu Ha
YUCIIOBOU MPSIMOM;

— CTPOWTH HA YHUCIOBOM IIPSMOU IMOAMHOXKECTBO
YUCJIIOBOI'O MHOXKECTBA, 3aJaHHOE IIPOCTEUIIIUMU
YCIIOBUSIMU;

— onepuposambv NOHAMUAMU. YMEEPHCOEHUE,
ompuyanue ymeepicoeHusl, UCMUHHblE U T0XHCHbIE
YmeeporcoeHus, NpuduHa, cieocmeue, 4YacmHubili
caydau obwe2o ymeepicoeHus, KOHmpnpumep,

— nposepsamv NPUHAONEHCHOCTb JleMEeHmMA
MHOMHCECMBY,

— Haxooums nepeceyeHue u 00beOUHeHue MHONCECmS, 8
MoM 4ucie npedCmaesienHblx 2papuiecKu Ha
YUCTOBOU NPAMOU U HA KOOPOUHAMHOU NIOCKOCHU,

—  NpPoB0OUMb QOKA3AMENbHbLE PACCYHCOCHUSL 0I5

13):[60]: " Jajiec: pacro3HaBaTb KOHKPETHBIC IPHUMECPBL 06H_II/IX MOHSATHH T10 XapakKTCpHbIM MMPU3HAKAM, BBITIOJTHATH JIICHCTBHS B COOTBETCTBUH C OIIPEACICHUEM U HpOCTCfI[HHMH
CBOICTBaMH HOHﬂTHﬁ, KOHKPETU3HUPOBATH IIPUMEPAMU O6H.II/IC IIOHATHA.
2 o o

3,H6CI) " JaJICC; 3HATDh OMPCACIICHNUE NOHATUA, YMETD MOACHATH €0 CMbBICII, YMETb MCIIOJIb30BATh MMOHATHUE U €0 CBOUCTBA ITPU NPOBCACHUU PACCYKJACHUU, PCIICHUU 3a/1aY.
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— PacCIliO3HaBaTh JIOKHBIC YTBCPIKICHUS, OIIIMOKY B

pacCyXJI€HUsIX, B TOM YHUCJIE C UCTOJIb30BAHUEM
KOHTPHPUMEPOB.

B noeceonesnou scusnu u npu uzyuenuu opyaux

npeomemos:

UCII0JIb30BaTh YUCJIOBbIE MHOKECTBA HA
KOOPAWHATHOM MPSIMOM JJIs1 OMUCAHUS PEaIbHBIX
MIPOLIECCOB U ABJICHUMU;

MIPOBOJIUTH JIOTUYECKHUE PACCYKICHUS B CUTYyallUAX
MMOBCEAHEBHOM KU3HU

000CHOBAHUSA UCMUHHOCTNU YMBEPIHCOCHULL.

B nosceonesnotui sorcuznu u npu uzyuenuu opyeux
npeomemoas:

—  UCNOIb3068aMb YUCIO8bIE MHOMCECMBA HA
KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU
niocKocmu OJisk ONUCAHUSL PedlbHbIX NPOYECCO8 U
AGNIeHUU;

—  NPOBOOUMb 00KA3AMENbHBLE PACCYHCOCHUS 8
CUMYayUusix NOBCEOHEBHOU HCU3HU, NPU PeUleHUU
3a0a4 u3z opy2ux npeomemos

Yucna u
evIpasicenu
A

OnepupoBaTh Ha 0a30BOM YpOBHE IMOHSITHUSIMHU: 1IEJI0€
YHUCII0, JETUMOCTh YUCeN, 0OBIKHOBEHHAs APOOb,
JeCATUYHAS IPOOk, palliOHAILHOE YHCIIO,
npuOIMKEHHOE 3HAYECHUE YUCIIa, YacTh, JO0JI,
OTHOIIICHHE, MPOIICHT, MOBHIIIIEHNE U MIOHKEHHUE Ha
3aIaHHOE YKCIIO TIPOLIEHTOB, MacIITa0;

OMepPUPOBATH HA 0A30BOM YPOBHE IMOHATHIMU:
Jorapudm 4uciia, TPUrOHOMETPUYECKast OKPYKHOCTb,
rpajycHasi Mepa yrjia, BeIUYuHa yriia, 3a1aHHOTO
TOYKON Ha TPUTOHOMETPUUECKON OKPY>KHOCTH,
CHUHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YTJIOB,
UMEIOIINX MPOU3BOJIBHYIO BEIUMUUHY;

BBITIOJTHATEH apu(PMeTudecKue AEHUCTBUS C IEIBIMU U
palMoHaIbHBIMU YUCJIAMU,

BBITIOJTHATH HECIIOKHBIE TPEOoOPa30BaHUS YUCTIOBBIX
BBIpaKEHUH, COIEPIKAINX CTETICHU YHCE, TN00

— C80600HO onepuposamv NOHAMUSMU. Yel0e YUCTLO,
oenumocms wuces, 00bIKHOBeHHAsL OPODBb,
decsamuyHas Opoodwb, payuUoHAIbHOE YUCTO,
NPUOIUNCEHHOE 3HAYEHUE YUCLA, YaCMb, 005,
omHouleHue, NPoyeHm, NO8blUEHUE U NOHUICEHUE HA
3A0AHHOE YUCTIO NPOYEHMO8, MACUMAD,

—  NpuBOOUMb NPUMEPLL YUCETL C 3A0AHHBIMU
ceonicmeamu OeauUMoCmu;

— onepuposamv NOHAMUAMU. JlO2apuhm yuca,
MPUSOHOMEMPUYECKAST OKPYIHCHOCMb, PAOUAHHAS U
2paodycHas mepa yeua, 8eiuyduna yeida, 3a0aHH020
MOYKOU HA MPULSOHOMEMPUUECKOU OKPYHCHOCMIU,
CUHYC, KOCUHYC, MAH2EHC U KOMAH2EHC V2Il08,
UMEIOWUX NPOU3BOIbHYIO BEIUYUHY, YUCIA € U T,

—  BbINOJHAMb apuhmemuiecKue Oeticmaus, couemas
YCmHble U NUCbMEHHble npuembl, NPUMEHSISL NPU
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KOPHH M3 YHCell, JTU00 Jorapudmbl yucen;
CpPaBHUBATH PAlMOHAIIbHBIE YHCIIA MEXKIY COOOM;
OLICHMBATh U CPABHUBATH C PAllMOHAIBHBIMU YHCIAMU
3HAYECHUS LEbIX CTENIEHEN YUCEN, KOPHEN
HATypaJdbHOM CTENIEHH U3 YHCE]I, JIOrapu(pMoB uucen
B [IPOCTHIX CIIydasiX;

U300paXkaTh TOUKaAMU Ha YUCIIOBOM MPSAMOH 1eNble U
palMOHAJIbHbIE YHCIA,;

M300pakaTh TOUKAMHU Ha YUCIIOBOM MPSAMOU IEIbIe
CTEINEHU YHCeNl, KOPHU HATYPaAJIbHOW CTENEHHU U3
YHCeJI, JIOrapuMbl YKCE B IPOCTHIX CIy4asx;
BBITIOJIHATH HECJIOKHbBIE IPE0OPa30BaHUs LENbIX U
JIpOOHO-pallMOHATEHBIX OYKBEHHBIX BBIPAKEHUII,
BbIpaXkaTh B MPOCTEUIINX CIIy4YasX U3 PaBEHCTBA
OJIHY TIEPEMEHHYIO Yepe3 JPYTHUe;

BBIYHCIIATH B MPOCTBIX CIIYYasiX 3HAUEHHSI YACITOBBIX
1 OYKBEHHBIX BBIPKEHHM, OCYIIECTBIISS
HEO0OXO0IMMbIE MTOJICTAHOBKH U MPE0Opa30BaHMUS;
n300pakaTh CXeMaTUYECKU yroJl, BEIMYUHA KOTOPOTo
BBIPAJKEHA B rpajaycax;

OLICHMBATh 3HAKU CUHYCA, KOCUHYCA, TAHT€HCAa,
KOTaHI'€HCA KOHKPETHBIX YTJIOB.

B noeceownesnoui sxcusnu u npu uzyuenuu opyux yyeOHuix

npeomemoas:
BBITIOJTHSATH BBIYUCIICHHSI IPU PEIICHUN 3a/1a4

HeoOX00UMOCMU BLIYUCTUMETIbHBLE YCMPOUCMEA,

— HAX00ums 3HA4eHUsl KOPHs HAMYPAalbHOU CeneHu,
cmenenu ¢ payuoHAIbHbIM NOKA3AMeneM,
nocapughma, UCnob3ys npu HeobXoOUMOCmu
8bIUUCIUMENbHbIE YCMPOUCMEA;

—  NOJb308AMBCS OYEHKOU U NPUKUOKOU NPU
NPAKMUYecKux paciemax,

—  NPOBOOUMb NO U3BECMHBIM POpMYIaAM U NPABUIAM
npeobpazosanusi OYK8EeHHbIX 8bIPANICEHULL
BKIIOYAIOWUX CMeNneHU, KOPHU, 102apugdmol u
mpueoHoMempuiecKkue QyHKyuu,

—  HAX00UmMb 3HAYEHUS YUCTO0BbIX U OYKBEHHBIX
8bIPANCEHUL, OCYUeCEss HeoOXo0uMble
NOOCMAHOBKU U NPeoOPA308aAHUSL,

— uU300padxicamov cxemMamuiecku y2o, 8eUduUHa
KOMOPO20 8bIPAdNCEHA 8 2PAOYCAX UTU PAOUAHAX;

— UCNONL308AMb NPU PeleHUulU 3a0ay mabIudHbie
3HAYeHUs. MPUSOHOMEMPUYECKUX DYHKYULL Y2N08,

—  BbINOJIHAMb NEPeBO0 GeNUUUHBL Vela U3 PAOUAHHOL
Mepbl 8 2pA0YCHYIO U 0OPAMHO.

B nosceomnesnoil scuznu u npu uzyyeHuu Opyeux yueOHbsix
npeomemoas:

—  BbINOJIHAMb 0CUCMBUSL C YUCTOBBIMU OAHHBIMU NPU
peuteHuy 3a0ay NPAKmuiecKo2o Xapakmepa u 3a0ay
U3 pasnIuyHbIX obracmetl 3HaAHUU, UCNONL3YS NPU
HeoOX00UMOCMU CNPABOYHbIE MAMEPUATL U
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MMPAKTUYECKOT0 XapaKTepa;

BBITIOJIHATH MPAKTUYECKUE PACUETHI C
WCITOJIb30BaHUEM MIPH HEOOXOIUMOCTH CIIPABOYHBIX
MaTepHaioB U BBIYUCIUTEIBHBIX YCTPONCTB;
COOTHOCHUTH PEAIbHBIE BEIMYMHBI, XapaKTEPUCTUKHU
00BEKTOB OKPY’KAIOIIET0 MUPA C UX KOHKPETHBIMU
YHUCJIOBBIMH 3HAUCHUSIMU;

UCII0JIb30BaTh METOAbI OKPYTJICHUS, TPUOJIMKEHUS U
MPUKUIKU TIPU PEIICHUM TPAKTUYECKUX 3a/1a4
MMOBCEIHEBHOM KU3HHA

8LIYUCIUMENbHBLE YCMPOUCMEA,

OYeHUB8ams, CPABHUBAMb U UCNOIL308AMb NPU
peueHuy nPpaKmuyeckux 3a0a4 YUcio8vle 3Ha4eHusl
PeanbHbIX eNUYUH, KOHKDEMHble YUC08ble
Xapaxkmepucmuku 00vbeKmos8 OKpysHcaroue2o Mmupa

Ypaeunenu
au
HepaseHcm
ea

PermaTh JuHEHbIC ypaBHEHUS 1 HEPABEHCTBA,
KBaJpaTHBIC YPABHEHUS;

pemath jorapupmuyeckue ypasaenus suaa log, (bx
+ C) = d u mpocreiime HepaBeHcTBa BUa 10g,x<d,;
peLIaTh oKa3aTe/bHble ypaBHeHus, Buaa a” = d
(re d MOYKHO MPEJCTABUTh B BUJIE CTEIICHH C
OCHOBaHHEM @) M MTPOCTEHIIINE HEPABEHCTBA BH/IA
a’<d (rme d MOKHO NIPEICTaBUTH B BUJIE CTENIEHU C
OCHOBAHUEM a);.

NPUBOIUTH HECKOJIBKO IIPUMEPOB KOPHEH
IPOCTEHIIIETO TPUTOHOMETPUICCKOTO YPABHCHHUS
BUJA: Sin X = &, COS X = @, tgx = a,ctgx = a, rme a —
TaOJIMYHOE 3HAUYEHHE COOTBETCTBYIOIICH
TPUTOHOMETPHYECKON (YHKIIHH.

B noeceonesnou scusnu u npu uzyuenuu opyaux

npeomemos:

Pewams payuonanvuvie, noxazamenvrule u
Jloeapugpmuyeckue ypasHeHus: U HepaseHcmaa,
npocmetiuiue uppayuoHalbHole U
MpucoOHOMempuyecKue ypasHeHus, Hepagencmed u ux
cucmembl,

UCNONIL308AMb MEMOObL PeUleHUsl YPAGHEHULL:
npuseoenue K udy «npouzeedeHue pagHo Hyu» Uil
«UACMHOE PABHO HYTIOY, 3AMEHA NEPEMEHHBIX,
UCNONIL308AMb MEMOO UHMEPBALO08 OISl peuleHUs
HepaseHCcmae,

UCNONb308AMb 2pAPUUeCcKUll Memoo O
NPUOTUINCEHHO20 peLleHUs YPABHEeHUl U HEPABEHCME,
u3006pasicamsv Ha MPUSOHOMEMPUYECKOU
OKDYIHCHOCTU MHOHCECMBO PeUleHULl NPOCTEUUIUX
MPUSOHOMEMPUYECKUX YPABHEHUU U HePABEHCMB,
BbINOIHAMb OMOOP KOPHEU YPAGHEeHUU UNU peuleHUll
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COCTaBJIATH U pCHIATh YPABHCHUA U CUCTCMbI
ypaBHeHI/Iﬁ IIpU pCIICHUN HECJIOKHBIX IMMPAKTHYCCKHUX
3agad

HepaeeHcme 6 coomeemcmeuu C OONONHUMENIbHbIMU
yciaosuimu U 0ZCparudeHUuUAMU.

B noeceonesnou sxcusnu u npu uzyuenuu opyaux yyeOHuIx

npeomemos:

COCMasAms U peuams YPasHe s, CUCHEeMbl
YPasHeHUll U HepageHCmaa Npu peuteHuy 3a0ay
Opyeux yuebHvix npeomemos;

UCNONIL3068AMb YPAGHEHUS U HEPABEHCMBA OJisl
NOCMPOEHUs. U UCCLeO08AHUSL NPOCMEUUUX
Mamemamuyeckux mMooeuel peanbHblX CUmyayuti uiu
NPUKTIAOHBIX 3A0aY,

ymemb UHmepnpemupoeanob HOJZy’ieHHbllz npu peuwerHuu

VPABHeHUs, HepaseHCmea Uil CUCeMbl pe3yibmamn,
OYeHusamb e20 nPagoonooodue 6 KOHMeKcme
3A0AHHOU PeabHOU CUMYayuu Wik NPUKIAOHOL
3a0ayu

Dynkyuu

OmnepupoBath Ha 0230BOM YPOBHE MOHSATUSIMU:
3aBUCUMOCTbH BEJIMUWH, (DYHKIIHS, apTyMEHT U
3Ha4YeHUE (QYHKIMH, 00JIaCTh ONpEaCICHUS H
MHOKECTBO 3HaU€HUN (PYHKIMH, rpaduk
3aBUCUMOCTH, Tpaduk PyHKINH, HYIU (YHKIUH,
IIPOMEKYTKH 3HAKOTIOCTOSTHCTBA, BO3pAacTaHNUE Ha
YHCJIIOBOM MTPOMEKYTKE, YOBIBAHNE HA YMCIIOBOM
IPOMEKYTKE, HAauOOJIbIIIee U HANMEHbBIIIEEe 3HAUCHHE
GYHKIIUY HA YHCIIOBOM IIPOMEKYTKE, IEPHOTUICCKAs
byHKIMSA, IEPUOT;

Onepuposams NOHAMUAMU: 3A8UCUMOCTNb GEIUYUH,
@DYHKYUs, apeymeHm u 3Havenue QyHKyuu, ooaacmo
onpeoeneHusi U MHONHCECMB0 3HaAYeHUll PYHKYUU,
epaghuk 3agucumocmu, epagpux yukyuu, Hyau
@YHKYUU, NPOMENHCYMKU 3HAKONOCNOSHCIMEA,
803pacmaHue Ha YUCl080M NPOMENCYmKe, YObleaHue
Ha YUCTIO80M NPOMENCYMKe, HauboIbuLee u
HaumeHbulee 3HavyeHue QYHKYUU Ha YUCI1080M
npomedcymKe, nepuoouteckas QyHKyus, nepuoo,
YyemHas U HeuemHas (PYHKYuu,;
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— OIICpHUpPOBATH HA 0a3o0BOM YPOBHC ITIOHATUSAMMU: — onepupoeambsv NOHAMUAMU. NPAMAA U 06pamHa;1

npsimMasi 1 oOpaTHasi IPOMOPLMOHATIBLHOCTD JIMHEHHAS, NPONOPYUOHATLHOCb, TUHEUHAS, K8AOPAMUYHAS,
KBaJIpaTU4Hasi, JiorapudMudeckast ¥ mokazaTreabHas Jlo2apugmuyecKkas u NoKasamenvHas QyHKyuu,
(GYHKIINH, TPUTOHOMETpHUYECKHEe (QYHKITUY; mpucoHomempuyeckue QyHKyuu,

— pacrno3HaBaTh rpauKu 3J€MEHTAPHBIX (QYHKLNN: — onpedenimy 3HaAYeHUe QYHKYUU o 3HAYEHUIO
IPSMOM U 0OPaTHOM MPONOPIIMOHATBLHOCTH, apeymenma npu pasiudHbix cnocooax 3a0anus
JVMHENHOM, KBaAPATUYHOM, TorapuMUIecKoi u ynryuu,

MOKa3aTeNbHON (YHKIIUNA, TPUTOHOMETPUUECKHIX — Cmpoumb SpaguKu U3y4eHHoIX QYHKYUU,
DyHKIHL; — onucwvl8amv no epaguKy u 8 nPOCMeUwUx CIyuasx no

— COOTHOCHTH T'pahuKu dJI€MEHTAPHBIX (PYHKIIHIA: hopmyne nosedenue u ceolicmea Gynxyui,

NPSIMOH M 0GPATHOH TIPOTIOPLHOHATBHOCTH, Haxooums no epaguxy QyHKyuu Hauborvuiue u
JTHHEHHOH, KBAJIPAaTHYHOH, JIOTapu(MUIECKON 1 HAUMeHblUe SHAUEHUA,

MoKa3aTeaIbHON (DYHKITUN, TPUTOHOMETPUUECKUX — Cmpoumy 3CKu3 epagura GyHKyuu,

byHkuui ¢ GpopMmyaamMu, KOTOPIMHU OHU 3a/1aHBbI; yoosiemsopsioujeti npueedeHHOMy HabOpy yCio8ull

—  HAXOIUTH 110 rpadyKy IPUOIIKEHHO 3HAUCHHUS (npomedcymku 803pacmanus/yovleanus, sHaveHue
(YHKLHMY B 331aHHBIX TOYKAX; @YHKYUU 8 3a0AHHOU MOYKe, MOYKU IKCINPEMYMO8,

— OIpeeNATh 10 rpaduKy cBoicTBa GyHKIMU (HYJIH, acuMnmMOmbl, Hy1U QyHKYUU U m.0.);

POMEKYTKH 3HAKOITOCTOSTHCTBA, TIPOMEKYTKH — pewiamb ypasnenus, npocmeuuue cucmembol
MOHOTOHHOCTH, HAHOOJIBIINE U HANMEHBIIIHE YPAGHEH Ui, UCRONIb3YS CEOUCMEA PYHKYUL U UX
3HAYCHUS U T.I1.); epaguxos.

— CTPOUTH 3CKU3 Tpaduka PyHKIINH,
YZIOBJIETBOPSIIOLIEN NPUBEICHHOMY HA0OPY YCIOBHIA
(MpoMexXyTKHU BO3pacTaHus/yObIBaHMs, 3SHAUCHHE
(GYHKIMH B 33IaHHON TOYKE, TOUKH SKCTPEMYMOB U

T.JI.).

B nosceonesnoti scuznu u npu uzyuenuu opyeux yueOHvlx
npeomemos:

— onpeodenamyv no 2papukam u UCnoIb308amy O
peutenus NPUKIAOHbIX 3a0a4 CE0UCMBA PealbHbIX
npoyeccos u sagucumocmell (Hauborvuiue u
HauMeHbuUue 3HA4eHUsl, NPOMENCYMKU B03DACTNAHUS

B noeceownesnoui sxcusnu u npu uzyuenuu opyaux
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npeomemos:

OTPEAENTh MO rpauKaM CBOMCTBA peaibHBIX
MIPOIIECCOB M 3aBUCUMOCTEH (HanOOJIbIIINEe U
HauMEHbIIME 3HaYEHUs, IPOMEKYTKHA BO3PACTAHUS U
yOBbIBaHHUSI, MPOMEXKYTKH 3HAKOMOCTOSHCTBA U T.I1.);
MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHOW NPaKTUYECKON CUTYaLIUU

U yovl8aHUsL YHKYUU, NPOMENCYMKU
3HAKONOCMOAHCMBA, ACUMIIMOMbL, NEPUOO U M.N.);

—  UHMepPNpemupo8ams CE0UCMEa 8 KOHmeKcme
KOHKPEMHOU NPaAKmu4ecKou Cumyayuu,

onpeodensims no epaguxam npocmetiuiue
Xapakxmepucmuxku nepuoouiecKux npoyeccos 8
ouono2ul, IKOHOMUKe, My3blKe, paOUOC8s3U U Op.
(amnaumyoa, nepuoo u m.n.)

Inemenm
bl
mamemam
UYeCcKo20
ananusa

OnepupoBath Ha 6230BOM YPOBHE MOHATUSIMU:
npou3BOAHAs PYHKIIMU B TOUKE, KacaTelbHast K
rpaduky GYHKIIMH, TPOU3BOIHAS (QYHKIINH;
OTIpENENATh 3HAUCHHUE MTPOU3BOIHON (DYHKIINHU B
TOYKE 10 N300PAKEHUIO KacaTeIbHOU K Tpaduky,
IPOBEJACHHOM B 3TOM TOYKE;

pelaTh HECIOKHBIC 3a/1a4U Ha IPUMEHEHHE CBSI3U
MEX1y TPOMEKYTKaMU MOHOTOHHOCTH U TOYKaMHU
sKCTpeMyMa (GYHKITUH, C OTHOW CTOPOHBI, U
POMEKYTKaMH 3HAKOMOCTOSIHCTBA U HYJISIMU
IPOU3BOJAHOM ATOU (PYHKIIMHU — C IPYTOM.

B noeceonesnou scusnu u npu uzyuenuu opyaux

npeomMemoas:

NOJIB3YsCh rpadvKamMu, CpaBHUBATH CKOPOCTU
BO3pacTaHus (pocTa, MOBBIIICHUS, YBEIIMUCHUS U
T.I1.) WK CKOPOCTH yObIBaHUS (TTJI€HUsI, CHUKCHHUS,
YMEHBIIEHUS U T.11.) BEJIMYUH B peajbHbIX
npoLeccax;

— Onepuposamv NOHAMUAMU. NPOU3BOOHASL PYHKYUU 8
MouKe, KacameubHas K paguxy Qyukyuu,
npou38o0Has PyHKyuu;

—  BBIYUCAAMDb NPOUZBOOHYI0 OOHOUNEHA, MHO20YIEH ,
K8AOPAmMH0o20 KOPHS, NPOU3BOOHYIO CYMMbl PYHKYULL,

—  BBIYUCAAMDb NPOU3BOOHBLE DIEMEHMAPHBIX QYHKYUL U
UX KOMOUHAYUL, UCHONBL3YS CNPABOYUHbIE MAMEPUATDL,

— uccnedo8ams 8 NPOCMetUx CIy4asx QyHKyuu Ha
MOHOMOHHOCMb, HAXOOUMb HAUOOIbULUE U
HauMeHbuue 3Ha4eHus YYHKYUtl, Cmpoums epapuxu
MHO20UIEHO8 U NPOCEUUUX PAYUOHATLHBIX
@YHKYUIL ¢ UCNONB30BAHUEM annapama
MamemMamuyecko20 aHalu3a.

B noeceownesnoti sicusnu u npu uzywenuu opyaux yueOHuix
npeomemoas:

—  pewamov npuKkiaouvle 3a0ayu u3 ouonouu, Gusuxu,
XUMUU, IKOHOMUKU U OPYeUX NPEeOMEMO8, C8A3AHHbLE
C UCCNIe008AHUEM XAPAKMEPUCTNUK PEATbHBIX

17




— COOTHOCHTH I'pa)vKH peasbHbIX MPOLECCOB U
3aBUCUMOCTEN ¢ UX OMHCAHUSIMU, BKIIIOUAIOIIUMHU
XapaKTEPUCTUKU CKOPOCTU N3MEHEHUS (OBICTPBIN
pOCT, IJIaBHOE MOHMKEHUE U T.11.);

— HCIOJb30BaTh IPaUKU PEATbHBIX MIPOLECCOB IS
pelIeHNs HECIIOKHBIX NPUKIAAHbIX 33]1a4, B TOM
yucIie onpenensis 1no rpaduky CKopocTb X0/a
nporecca

npoYeccos, HaxoHcOeHuem HauboIbUUX U
HAUMEHbUWUX 3HAYEeHUU, CKOPOCU U YCKOPEHUS U
m.n.;

UHMepPNnpemupo8ams NojIy4eHHble pe3yibmanbl

Cmamucm
UKa u
meopus
6€pOsAmMHO
cmeil,
J02UKa U
Komounam
opuka

— OmnepupoBaTh Ha 6a30BOM YPOBHE OCHOBHBIMH
OIMKCATENbHBIMU XapaKTEPUCTUKAMU YUCIOBOTO
Habopa: cpenHee apupMeTuyecKoe, MearaHa,
HauOoJblIee U HAUMEHbIIIEe 3HAUEHUS;

— onepupoBaTh Ha 6230BOM YpOBHE MOHSATUSIMU:
4acTOTa U BEPOSITHOCTh COOBITHSI, CITydalHbIN BBIOOD,
OTIBITHI C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU
COOBITHSMU;

— BBIYHUCJETH BEPOATHOCTHU COOBITHI Ha OCHOBE
moacyera 4mucijia uCxXoJ0B.

B nosceonesnoil ocuznu u npu uzyyeHuu Opyeux
npeomemoas:

— OIICHUBATh M CPABHUBATH B IPOCTHIX CIydasX
BEPOSTHOCTU COOBITHIA B pEalTbHOM JKU3HU;

— YUTaTh, COMIOCTABIIATH, CPABHUBATD,
WHTEPIPETUPOBATH B MIPOCTHIX CIyUYasx peabHbIE
JaHHBIC, TTPE/ICTABJIICHHBIC B BHJIC TAOJIHII, TUATPAMM,
rpaduKoB

Hmems npedcmasnenue o OUCKpEemHbIX U
HENpepbIBHbIX CYYAUHBIX BETUYUHAX U
pacnpeoenenusx, 0 He3aA8UCUMOCMU CTIYYAUHbLX
BENUUUH,

umMemsv npedcmasieHue 0 Mamemamudeckom
0HCUOAHUU U OUCNEPCUU CLYHAUHBIX BEIUYUH,
umMemv npedcmasieHue 0 HOpMaibHOM
pacnpeoenenuu u npumMepax HOpMaabHO
pacnpeoenenubixX CIy4atiHblX 8eIUYUH,

NOHUMAMmMb CYMb 3AKOHA OONbUUX YUCel U
8blOOPOYHO20 MEMOOA UBMEPEHUSL BePOSMHOCMEl,
umemsv npedcmasierue 00 YCil08HOU BePOIMHOCIU U
0 NONHOU 8ePOSIMHOCMU, NPUMEHSAMb UX 8 PeUleHUU
3a0ay;

umMemv npedCcmasieHue 0 8ANCHLIX YACMHBIX 8UOAX
pacnpeoeyieHull U NPUMEHSIMb UX 8 peuleHuU 3a0auy,
umMemsv npedcmasieHue 0 KOppeusyuu Ciy4aiHbix
BEIUYUH, O TUHEUHOU pecpecCul.
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B noeceownesnou scusnu u npu uzyuenuu opyux
npeomemoas:

—  BbIYUCTIAMb UTU OYEHUBAMb EPOSIMHOCINU COOLIMULL
8 PeabHOU HCUZHU,

—  8bIOUPamMb NOOX00sUUEe MEMOObL NPEOCABIeHUS U
00pabomku OaHHLIX;

—  yMemb peuams HeCI0HCHbIE 3A0a4U Ha NPUMEHEHUE
3aKOHA OONBUIUX YUCET 8 COYUONO2UU, CIPAXOBAHUL,
30pasooxpanenuu, obecneyeHuu 6e30nacHocmu
Hacenenusl 8 Ype38blUaliHbIX CUMY AYUSX

Texcmoewvr | — Pemath HECIIOKHBIE TEKCTOBBIC 33/1a4U Pa3HBIX — Pewams 3a0auu paznvix munog, 8 mom uucne 3a0aqu
e 3aoauu THIIOB, NOBLIUEHHOU MPYOHOCTU,

—  aHATH3MPOBATH YCIOBHE 3a1a4H, IPH —  8bIOUPAMb ONMUMATILHBLL MEMOo0 peuleHus 3a0ayl,
HEOOXOIUMOCTH CTPOUTH IS €€ PEIICHUS pAccmMampueas pasiudHbie Memoovl,
MaTEMaTHUECKYIO MOJIEIb; —  Ccmpoums MoOeb peulenus 3a0ayu, npoeooUmbs

— MOHMUMATH U UCIIOJIB30BATh IS PEIICHUA 3a0a4u OOKA3amenbHble PACCYIHCOCHUS,

MH(OPMALINIO, IIPEACTABICHHYIO B BUIE TEKCTOBOM U | — peuams 3adaqu, mpeoyowue nepebopa eapuanmos,
CUMBOJIBHOM 3aITUCH, CXEM, TAOJIHII, JUATPaMM, npoeepKiL yClo6Ull, 66100pa ONMUMATLHO0
rpauKOB, PUCYHKOB; pesynemama,

— JIeCTBOBATH I10 AITOPUTMY, COJIEPIKAIIEMYCS B —  aHAIU3UPOBAMb U UHMEPNPEMUPOBAMb Pe3)yIbmambl
YCIIOBHH 33/1a4H; 8 KOHmMeKcme YClo8Us 3a0adu, 8bl0UPamsv peuletus,

— HCIOJB30BaTh JIOTUYECKUE PACCYKIACHUS NPU He npomueopedawjue KOHmexkcmy,
pElICHUH 3a0a4H; — nepesooums npu peueHul 3a0asu UHGOPMaAyuIo u3

— paboTtath ¢ U3OBITOUHBIMU YCIOBUSMHU, BHIOUPAS U3 00HOU (hopMbL 8 OpY2YIO, UCNOIL3YSL NPU
BCel MH(pOpMaLUK, TaHHbIE, HEOOXOIUMBbIE JJIS HeoOX00UMOCMU CXeMbL, MAOIUYbL, paAPUKU,
peuleHus 3aaauu; ouazpammol;

— OCYILECTBIIATh HECTOXKHBIN MTepeOOp BO3MOXKHBIX
pelIeHuii, BbIOMpasi U3 HUX ONTUMAJIBHOE 10 B noscednesnoti sicusnu u npu uzyvenuu opyeux
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KpUTEPUSIM, CHOPMYITUPOBAHHBIM B YCIIOBUU;

— AHAJIIU3UPOBATH U UHTEPIPETUPOBATH MOTYUECHHBIC
pElIeHUsI B KOHTEKCTE YCIIOBUS 3a]1a4u, BEIOUPATh
peuieHns, He MPOTUBOPEYAIINE KOHTEKCTY;

— pelaTth 3aJa4u Ha pacyeT CTOMMOCTH MOKYIOK,
YCIIYT, IOE3110K ! T.IL;

— pfuaTthb HCCIOKHBIC 3a/la4r, CBA3dHHBIC C JOJICBBIM

y4acTHEeM BO BIaJeHUU GUPMOI, IPEATPUATUEM,
HEJBUKUMOCTBIO;

— pelaTh 3aJja4y Ha IPOCTHIE MPOLIEHTHI (CUCTEMBI
CKHJIOK, KOMUCCHH) U Ha BBIYUCIIEHUE CIOXKHBIX

IMPOLCHTOB B PA3JIMYHBIX CXCMaX BKJIAA0B, KPCIAUTOB

U UIIOTEK;

— pelaTh NpakTHUYECKUE 3a7auu, TpeOyrolue
VICIIOJIb30BAHUS OTPULIATEIIbHBIX YMCEII: Ha
OIIpEAEICHUE TEMIIEPATYPBI, HA ONIPEICIICHUE
MOJIO’KEHUS] Ha BpEMEHHOM ocH (110 Hallel 3pbl U
1I0CJIE), HAa IBM)KEHHUE JIEHEXKHBIX CPE/ICTB

(mpuxoj/pacxoj), Ha onpeneneHrue TIyOUHBI/BBICOTHI

U T.IL.;

— HCIOJB30BaTh MOHATHE MaciuTada JUIA HAXOXICHUA
paCCTOSIHI/Iﬁ 1 JJIMH Ha KapTaXx, IJIaHaX MECTHOCTH,

IJIaHaX MOMEIIEHUM, BEIKpOHKax, Ipy padoTe Ha
KOMIIBIOTEPE U T.II.

B nosceonesnoii sxcuznu u npu uzyyeHuu opyaux
npeomemos:
— pemiaTh HECIIOKHBIC MPAKTHYCCKHE 3aa9H,

npeomemoas:
pewams npakmudeckue 3a0adu u 3a0ayu u3 Opyeux
npeomemos
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BO3HHKAIOIKUC B CUTYyallHUAX HOBC@HHGBHOfI KHN3HHU

T'eomempu
A

OnepupoBath Ha 0230BOM YpOBHE MOHATUSMU: TOUYKA,
npsiMasi, TNIOCKOCTh B MPOCTPAHCTBE, NMapallieIbHOCTh
Y TIEPIICHIUKYISIPHOCTD MPSMBIX M TUIOCKOCTEH;
pacrno3HaBaTh OCHOBHBIE BHIBI MHOTOI'PaHHUKOB
(mpu3ma, mupaMuIa, IPSIMOYTOJIbLHBIN
napajuiesIeIume/, Kyo);

U300paXkaTh U3ydaeMble PUTYPBI OT PYKH U C
IPUMEHEHUEM TIPOCTHIX YEPTEIKHBIX HHCTPYMEHTOB;
nenaTh (BBIHOCHBIE) IUTIOCKUE YEPTEXKH U3 PUCYHKOB
MPOCTHIX 00BbEMHBIX (DUTYP: BUJT CBEPXY, COOKY,
CHH3Y;

U3BJIEKaTh MH(OPMAIINIO O MPOCTPAHCTBEHHBIX
reoMeTpUYECKUX QUrypax, MpeacTaBIeHHYIO Ha
YepTexax U pUCYHKaX;

npuMeHsTh TeopeMy [ludaropa nmpu BeraUCICHUN
AJIIEMEHTOB CTEPEOMETPHUECKHUX QUTYD;

HAXOJUTh 00BEMBI U IUIOINIA/IA TOBEPXHOCTEN
MPOCTEUIITNX MHOTOTPAHHUKOB C IPUMEHEHUEM
dopmyu;

pacno3HaBaTh OCHOBHBIE BU/IbI TEJ BpallleHus (KOHYC,
HWIMHJP, cdepa u map);

HAXOJUTh 00BEMBI U TUIONIA/IA TOBEPXHOCTEN
IPOCTEUITNX MHOT'OTPAHHUKOB U TEJ BPAILLIEHUS C
npuMeHeHueM GhopMyI.

Onepuposams NOHAMUAMU. MOYKA, NPAMAZ,
NIIOCKOCHb 8 NPOCMPAHCMEe, NAPALLETIbHOCHb U
NepneHOUKVIAPHOCIb NPAMBIX U NIOCKOCTEl,
npUMeHsAms OJisl pellerus 3a0ay 2eomempuyecKue
Gaxmol, eciu Yciosus NPUMeHeHUs: 3a0aHbl 8 ABHO
Gopme;

peuams 3a0a4u Ha HAXOHCOeHUe 2eOMeMPUUeCKUX
BEUYUH NO 00PA3YAM UTU ATOPUMMAM,

oenams (8bIHOCHBIE) NIOCKUE YEPMEINHCU U3 PUCYHKOB
00beMHBIX hucyp, 8 MOM YUCIe PUCOBANb BUO
ceepxy, cOOKy, cmpoums ceyeHuss MHO202PAHHUKO8,
U3BIIEeKAMb, UHMEPNpemuposams u
npeodpa308vI8aAmMsb UHGOPMAYUIO O 2e0MEeMPUYECKUX
Queypax, npedcmasieHHyIo Ha Yepmedicax,
NPUMEeHSIMb 2eomempudeckue akmol 0sl peutetusl
3a0a4, 8 MoMm yucie npeonoiazaruux HeCKOIbKo
uazoe8 peuenusl;

ONUCHIBAMb 83AUMHOE PACNOJIONCEHUE NPIMBIX U
nJIOCKOCmell 8 NPOCMPAHCMEe,

Gdopmynuposams ce0UCmea u npusHaKu Gueyp;
00KA3bI8AMb 2e0MeMPUYECKUE YMBEPIHCOCHUSL;
61a0emsb CManoapmuoll Kiaccupuxayuetl
NPOCMPAHCMBEHHBIX hucyp (MUpamuovl, npusmol,
napannenrenuneovl);

Haxooumu 06vembl U N10Uaou NoBepxXHocmeu
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B noeceownesnou scusnu u npu uzyuenuu opyaux 2eomMempuiecKux mej ¢ NpuUMeHeHuem Gopmyin;

npeoMemos: —  BLIYUCAAMb PACCMOAHUA U )2]Ibl 8 NPOCMPAHCMEE.
— COOTHOCHUTbH a0CTPAKTHBIE TEOMETPUUECKUE TTOHSATHUS
1 (HaKThI C peaIbHBIMH )KM3HCHHBIMH O0BEKTaMU 1 B nosceonesnoi scusznu u npu uzyuenuu Opyeux
CUTYyalUsIMU; npeomemoas:
— HCIOJB30BaTh CBOMCTBA MPOCTPAHCTBCHHBIX —  UCNOIb308AMb CEOUCBA 2eOMEMPUYECKUX PUSYD
reOMETPUYECKUX QUTYP AJIS PEIICHUS] TUTOBBIX 0l peuenust 3a0a4 NPAKMU4ecKo20 xapakmepa u
327184 IPAKTHYECKOTO CONEPKAHMS; 3a0a4 u3z opyaux obaacmeni 3HAHU

— COOTHOCHUTb IIJIONIAU TTOBEPXHOCTEH Tel
OJIMHAKOBOM (POPMBI PA3IUYHOTO pa3Mepa;

— COOTHOCHUTH 00BEMBI COCYJIOB OJIMHAKOBOU (POPMBI
Pa3IMYHOTO pa3Mepa;

— OIIEHUBATh (POPMY MPABIIHHOTO MHOTOI'PAHHHKA
1I0CJIE CITUJIOB, CPE30B U T.II. (OIpEenesTh
KOJIMYECTBO BEPIIHH, peOep U TPaHEH MOTYISHHBIX

MHOTOTPaHHUKOB)
Bexkmopur | — OnepupoBath Ha 6a30BOM ypOBHE MOHSITHEM — Onepuposamv NOHAMUAMU OEKAPMOBbL KOOPOUHAMbI
u JIEKapTOBBI KOOPIUHATHI B TPOCTPAHCTBE; 8 npocmpancmee, 6eKmop, Mooyib 6eKmopa,
K00p0thl — HaxXOoJUTb KOOpJAWHATHI BEPIINH Ky6a u PAa6EeHCN60 6EKMOpOeE, KOOpOMHamw eekmopa, yeoJ
mul 6 IPSAMOYTOJIBHOIO MapaJIIeNenuIeaa MedHcOy 8eKMOPaAMU, CKAAPHOE NPoU3BedeHUe
npocmpan 8EKMOPO8, KOJLIUHEAPHbIEe BEKMOPbL,
cmee —  Haxooums paccmosiHue mexcoy 08yMs moykamu,

CYMMY 8EKMOPO8 U NPOU3BeOeHUe 6eKMOopa HA YUCTIO,
Y20l MedHcdy 8eKMopamu, CKAIAPHOe NpouzeedeHue,
PACKIA0bI8aAmMb 8eKMOP NO 08YM HEKOINUHEAPHbIM
6eKmopam,

— 3a0asamv NIOCKOCHb YPABHEHUEM 8 0eKapmo8oll
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cucmeme KOOpOUHam,
— pewamsv npocmetiuiue 3a0ayu 66e0eHUeM
8EKMOpPHO20 bazuca

Hcmopuﬂ — OnuceBaTh OTACJIBbHBIC BbIIAIOIUCECS PE3YIIbTATHI, — Hpebcmaeﬂﬂmb 8K1A0 6bla(1}0%ﬁ/lxc}l mamemamuKxKos 6
mamemam IMOJIYUYCHHBIC B XOAC PA3BUTHA MATCMATHUKHU KaK passeumue mamemamuxku U UHblX HAYUYHblX 06./1616‘7’}’2612,'
UKuU HAYKH, NOHUMAmMbs pojlib mamemanuKku 6 paseumuu Poccuu

— 3HATh IPUMEPHI MATEMATUYECKUX OTKPBITHI U X
aBTOPOB B CBSI3U C OT€YECTBEHHOW U BCEMUPHOMU

HCTOPUEN;
— TIOHMMATh POJIb MAaTEMATUKHU B pa3BUTuU Poccun
Memoowt — IIpuMeHATH U3BECTHBIE METO/BI ITPU PEIIEHUUN — Hcnonvzosamsb 0cHOBHBIE MEeMOObL O0OKA3AMENbCMEA,
mamemam CTaHIAPTHBIX MAaTEMATUYECKUX 3aj1a4, nPOBOOUMb OOKA3AMENLCMBO U BbINOIHAMb
UKu — 3aMeyaTh M XapaKTEepHU30BaTh MATECMATHYCCKHUEC OonpoeepdHceHue,
3aKOHOMEPHOCTH B OKPYKAIOIICH NEUCTBUTECILHOCTH, | — NPUMEHAMb OCHOBHBIE MEeMOObl PeuleHUs
— TMPUBOAUTH MPUMEPHI MATEMATUUYECKUX Mamemamuyeckux 3a0auy;
3aKOHOMEPHOCTEW B IPUPOJIE, B TOM UHCIIE — HA 0CHO8E MamemMamuiecKux 3aKOHOMepHocmel 8
XapaKTEPU3YIOIIUX KPacOTy U COBEPIICHCTBO npupooe Xxapakxmepuzoeams Kpacomy u
OKPYXaOIIEro MUpa U MPOU3BEAEHUN HCKYCCTBA COBEPULEHCINBO OKPYHCAIOWE20 MUPA U NPOU3BEOEHUL

uckyccmea,

npUMeHsAms npocmeuiuiue nPocpamMmHvle cCpeocmea u
971eKMPOHHO-KOMMYHUKAYUOHHbLE CUCEMbL NPU
peueHuy MamemamuidecKux 3a0ay
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3. Coaep:xxaHue y4eOHOI0 NpeaMeTa Ha 6230BOM YPOBHE U3y4eHUsI
OcHoBHasi 0a30Basi mporpamMma

AJure0pa v Ha4aJ1a aHAJIN3A

[ToBTOpenue. Pemienne 3amady ¢ UCHOIB30BAHMEM CBOMCTB YHMCEI M CUCTEM CUHCIIEHUS, NCIUMMOCTH, HOJIEM M 4YacTew,
IPOLIEHTOB, MOAYJIeH uKcen. PenieHue 3aa4d ¢ UCIONb30BAaHUEM CBOWCTB CTENEHEW M KOpHEW, MHOI'OWIEHOB, IIPe00pa30oBaHUN
MHOTOWIEHOB U APOOHO-pAallMOHAIbHBIX BBIPAKEHUH.

Pemenue 3a1a4y ¢ CIIOIB30BaHUEM IPAAYCHOM MepHI yriia. Moyip 4uCIIa U €ro CBOMCTBA.

Pemenue 3aa4 Ha JABM)KEHHE W COBMECTHYIO palOTy C MOMOIIbIO JIMHEWHBIX U KBAaJPATHBIX YPABHEHUH M UX CHCTEM.
Pemienue 3aa4 ¢ MOMOIIIbIO YUCIIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJJHOM MEPEMEHHOW, C MPUMEHEHUEM H300paKeHUS
YUCJIOBBIX IPOMEXYTKOB.

Pemenue 3aa4 ¢ UCIoOIb30BaHUEM UYHCIOBBIX PYHKIMHN U UX rpadukoB. Vcrnonb3oBaHue CBOWCTB U rpa)MKOB JIMHEUHBIX

U KBaJAPAaTUYHBIX (PYHKIMI, OOpaTHOW NPOMOPIHMOHATHLHOCTH M (GYHKIUHA Y =Jx. I'paduueckoe pemnieHne ypaBHEHWH u
HEPaBEHCTB.

Tpuronomerpudeckas OKpyXKHOCTb, paduarHas mepa yena. CUHyC, KOCUHYC, TAHT€HC, KOMAH2eHC TIPOU3BOJIBHOTO yTa.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO U CIEACTBUS U3 HEro. 3HAUCHUS TPUTOHOMETpUUecKuX (yHKumii 1y yraos 0°, 30°,

45°, 60°, 90°, 180°, 270°.(0, % %gg pan). @opmynvl CrodCeHUsT MPUSOHOMEMPULECKUX (DYVHKYULL, PopMYibl NpuseoeHus,

G opmynbl 080UIHO2O apeymMeHma..

Hynu ¢GyHKIMM, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTH. HamOonbliiee W HanmMeHbllee 3HaYeHUE (QYHKIUH.
[Tepunonnueckue Gynkimu. YeTHOCTHh M HEUETHOCTD PYHKIUN. CrodicHble pyHKYUU.

Tpuronomerpuyeckue QyHKUUU Y =COSX,Y=SinX,y=tgx. @ynxyusay =ctgx. CBoiicTBa U IpaUKU TPUTOHOMETPUUECKUX

GyHKUHH.
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APKKOCUHYC, apKCHHYC, apKTaHI€HC 4Yucia. Apxkkomaneernc uucia. Ilpocreifiiine TPUTOHOMETPUUECKHE YpaBHEHUS.
Perienne TpuroHOMETpUYECKUX YPaBHEHHIA.

Obpamusie mpucoHomempudeckue Qyukyuu, ux ceoticmea u epagpuxu. Pewenue npocmetiwux mpuconomempuyeckux
HepaseHCcma.

Crenenp ¢ IEUCTBUTEIBHBIM IOKA3aTENIEM, CBOMCTBA CTENeHU. [Ipocreimme nmokasaTenbHble YPaBHEHHUS U HEPABEHCTBA.
[TokazaTtenbHast GyHKIUS U €€ CBOMCTBA U TpaduK.

Jlorapudwm yucna, cBorictBa jgorapudma. ecaruunbiit morapudm. Yucrno e. Hamypanvuwiii nocapughm. IpeodpazoBanue
Jorapudmuyeckux BelpaxeHuid. Jlorapugmuueckue ypaBHeHHUs] U HepaBeHCTBA. Jlorapudmuueckas GyHKIHS U €€ CBOICTBa U
rpaduk.

CrenenHas QyHKIMS U ee cBoiicTBa U rpaduk. MppanoHanbHble ypaBHEHHUS.

Memoo unmepeanos onsa pewieHus HepaseHcms.

llpeobpaszosanus epaguxos @ynkyuii: coue 68001b KOOPOUHAMHBIX OCel, PACMANCEHUe U Cocamue, OmpaxiceHue
OMHOCUMENLHO KOOpOUHammuulx oceu. I paguueckue memoowvl pewienus ypaguenuii u Hepasencms. Pewenue ypaeunenuti u
HEepaseHCcma, CO0epHCAuUX nepemeHHyIo noo 3HAKOM MOOYIIA.

Cucmemobl  NOKA3aMeENbHLIX,  102APUPMUYECKUX U  UPPAYUOHANbHBIX  ypasHenul. Cucmembl NOKA3aMeENbHbIX,
Jlo2apudmuyeckux HepageHcms.

Bzaumno oopamusie pynxyuu. I paguxu 3aumno o6pamusix QyHKyui.

Ypasuenus, cucmemvl ypagnenuti c napamempom.

[IpousBognass ¢ynkiuu B Touke. Kacartenbnas k rpaduky ¢yHkuud. ['eomerpuueckuii ¥ (PU3MUYECKHUIA CMBICI
npou3BoiHOM. [Ipon3BoiHbIE A1eMeHTapHbIX GyHKIMN. [Ipasuna ouppepenyuposarnus.

Bmopas npouzeoonas, ee ceomempuyeckuii u puzuyecKuii CMoicIl.

[lonaTtre o HempepbIBHBIX (QYHKIMAX. TOYKH KCTpeMyma (MakcMMymMa W MUHUMyMa). VccrmemoBaHue 3IeMEHTapHBIX
(yHKUMKA Ha TOYKM IKCTpEeMyMma, HauOoJblllee U HaUMEHbIIEe 3HAUEHHE C MOMOIIbI MPOU3BOAHOU. [locmpoenue epaguxos
@YHKYULL ¢ NOMOWBIO NPOU3B00HbIX. [Ipumenenue npou38oo0HOl NPU peuleHuu 3a0au.

[lepBooOpasnas. Ilepsoobpasnvie snemenmapuvix yuxkyui. Ilnowaov kpusonunetinoi mpaneyuu. Popmyna Hvromona-
Jletionuya. Onpedenennviil unmezpal. Beiuucienue niowaoet niockux gueyp u 00vemos mei 8paweHus ¢ NOMOWbI0 UHMezpald.
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MeTtonb! penienus: GyHKIIMOHATBHBIX YPaBHEHUN U HEPABEHCTB.

I'eomerpus

[ToBTOpenue. Pemenue 3aa4 ¢ mMpruMEHEHHEM CBOMCTB (UTYp HA MJIOCKOCTH. 3aJa4d Ha JOKA3aTEIbCTBO U MOCTPOCHUE
KOHTpnpuMepoB. Mcnonbs3oBaHue B 3a7adyax NMPOCTEMIIMX JIOTUYECKUX IpaBui. PemieHue 3amad ¢ MCHOIB30BAHUEM TEOPEM O
TPEyrojabHUKAX, COOTHOUICHUM B MPSMOYTOJBHBIX TPEYTrOJIbHUKAX, ()aKTOB, CBSI3aHHBIX C YEThIPEXyrojJbHUKaMU. Perenue 3aqau
C UCIOJIb30BaHUEM (DaKTOB, CBSI3aHHBIX C OKPYKHOCTSMU. Pemienne 3agad Ha M3MepeHUs Ha TUIOCKOCTH, BBIYUCIICHUE JJIMH U
wiomaaei. Pewenue 3a0ay ¢ nomowbio 6eKmMopos u KOOPOUHam.

Harnsanas crepeomerpusi. @urypsl u ux nzodpaxenus (Kyo, nupamuaa, npusma). OcHo8Hble NOHAMUSL CIepeoMempun U
ux ceoticmaa. CeueHus Kyba u TeTpasipa.

Touka, npsAiMasi ¥ TIOCKOCTh B MPOCTPAHCTBE, AKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX. B3auMHOE pacmnosioxkeHue
MPSIMBIX U TUIOCKOCTEH B mpocTpaHcTBe. [lapamiensHOCTh MPSIMBIX M TUIOCKOCTEH B MpocTpaHcTBe. M300pakeHne mpocTenmmx
MIPOCTPAHCTBEHHBIX (PUTYpP HA MJIOCKOCTH.

Paccrostnust Mexxy urypamu B mpoCTPaHCTBE.

Vel B npoctpaHcTBe. [lepneHauKynsspHOCTb NPSIMBIX U ITIOCKOCTEM.

[Ipoekuust ¢purypsl Ha TIOCKOCTh. [IpU3HAKK NEPNIEHIUKYISIPHOCTU NPSIMBIX M TUIOCKOCTEH B MpOCTpaHCTBE. Teopema o
TpeX MEePIEHAUKYIISIpax.

Mpuororpannuku. [Tapamnenenunesn. CBoiicTBa npsMoyroibHOro napamienenunena. Teopema I[udaropa B mpocTpaHcTse.
[Tpusma u nupamupa. [IpaBunbHas nupamMmuga v npaBuibHas npusMa. [Ipsmas nupamuga. DIeMeHTh PU3MbI U TUPAMHU/IBI.

Tena Bpamenus: IUIUHIP, KOHYC, cdepa u map. OCHOBHBIE CBOMCTBA MPSIMOT0 KPYroBOTO IWJIMH/PA, IPSMOT0 KPYTrOBOTO
KoHyca. M300paxeHue Ten BpalieHus: Ha TIOCKOCTH.

lIpedocmasnenue 06 yceuennom Komyce, ceueHusi KOHyca (NapanieivbHoe OCHO8AHUIO U NpoXodsiujee uyepe3 Bepuiumy),
ceueHuss YUIUHOpa (napanieivHo u nepneHouKyIsApHo ocu), ceyenus wapa. Pazeepmka yununopa u Konyca.

IIpocmetiwiue komobUHaAYUU MHO202PAHHUKOG U mell 8paujeHus Mexcoy coboi. BerauciieHne 31eMEHTOB TPOCTPAHCTBEHHBIX
¢buryp (pebpa, TuaroHanu, yribl).
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[I;momanp IMOBEPXHOCTH NPABWIBHOM NUpPaMHUAbBl M OPSAMOW MNpu3Mbl. [lmomanes MOBEPXHOCTH MOPSIMOrO KPYrOBOI'O
HWJIMHIpA, TPSIMOTO KPYTrOBOTO KOHYCa U apa.

[Tonsitue 06 o6beme. OOBEM THpPaMUIBI U KOHYCA, TPU3MBI U ItHHpa. O0beM mapa.

Ilooobnsie mena 6 npocmparncmeae. COOTHOIICHUS] MEX]TY TUIOIIAISIMU TTOBEPXHOCTEN M 00beMaMu OJI00HBIX TEll.

Jeudsicenuss 6 npocmpancmee: NApallenbHbll NEPeHOC, UEHMPANbHASL CUMMEMpPUs, CUMMEMPU OMHOCUNETLHO
nirockocmu, nosopom. Ceoticmea ogudxcenuil. [Ipumenenue 0sudiceHUll npu peuwieHuy 3a0au.

BekTopsl U koopauHaThl B npocTpaHcTBe. CymMMa BEKTOPOB, YMHOXKEHHE BEKTOpAa Ha YMCIIO, YTOJI MEXIY BEKTOpPaAMH.
KomHeapHble 1 KOMIUTaHApHBIE BEKTOpbI. CkanspHoe npouszgedeHue 6ekmopos. Teopema o pasnodxcenuu 8eKmopa no mpem
HexomnianapHvim eekmopam. CransapHoe npouszgeoenue 8eKmopos 6 koopournamax. lIpumenenue 6ekmopos npu peuleHuu 3a0ay
HA HAX0JCOeHUe PacCmosaHul, OIUH, naoujacel u 006veMos.

Vpaenenue nnockocmu 6 npocmpancmee. Ypasuenue cghepvl 6 npocmpancmee. Qopmyna 01 GbIUUCTIEHUS PACCMOSHUSA
MexHcOy MOUYKAMU 8 NPOCMPAHCHEe.

BepositHOCTBh U cTaTHCTHKA. PadoTa ¢ JaHHBIMHU

[ToBTropenue. Pemienne 3agau Ha TabauyHOEe U TrpadUyecKoe NpPEACTaBICHHWE NaHHBIX. Vcmonb30BaHHE CBOWCTB U
XapaKTEPUCTUK YUCITOBBIX HAOOPOB: CPEAHUX, HAUOOJBIIEr0 U HAMMEHBILIET0 3HAUeHMS, pa3Maxa, oucnepcuu. Peuwenue 3a0au na
onpedeyeHue Yacmomsl U GePOSIMHOCMU CcoOblmull. Buvluucnenue eeposmuocmeti 6 onvlmax ¢ PpPAaGHOBO3IMONCHLIMU
anemenmapubiMu ucxooamu. Pewenue 3a0ay ¢ npumenerHuem KomouHamopuku. Pewenue 3a0au na evluucienue eeposmuocmetl
He3a8UCUMBIX COObIMULL, NPUMEHEHUEe QOPMYTbl CLodCeHUs gepoamHocmel. Pewenue 3aoau ¢ npumenenuem ouazpamm Jinepa,
oepesa eeposimunocmetl, popmynvl Beprynnu.

Ycnosnas eeposmnocmo. [lpasuno ymmnooicenus eepoamuocmeu. @opmyna noaHou 8eposmHocmu.

Juckpemmuvie cayuaiinvlie genuuunvl u pacnpeoenenus. Hesaeucumvie cayuaunvle eenuuunvl. Pacnpedenenue cymmuvl u
npoU3BeOeHUsI He3ABUCUMBIX CTYUAUHBIX BETUYUH.

Mamemamuueckoe odicuoanue u oucnepcus cry4yaunou eeaudunvl. Mamemamuueckoe odxcudanue u OUCNepcusi CymMmbl
cyuaunsix genudun. I'eomempuueckoe pacnpeoenenue. bunomuanvruoe pacnpedenenue u eco ceovicmaa.
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Henpepuviguvie ciyuaiinvie senuuunsl. Ilowsmue o niomuocmu epossmuocmu. Pasnomepnoe pacnpedenenue.

Ilokazamenvroe pacnpeoeneHue, e2o0 napamempbi.

Ionsamue o Hopmanvnom pacnpeodenenuu. Ilapamempwi HopmanvHo2o pacnpedenenus. llpumepvl CIy4aUHbIX GeIUYUH,
NOOYUHEHHBIX HOPMATILHOMY 3AKOHY (ROSPEUHOCTb U3MEPEHU, POCT Yell0BeKa).

Hepagencmeo Yebviuesa. Teopema Bepnynnu. 3axon 6onvuiux yucen. BoibopouHbvlii Memoo usmepeHusi 6eposmHocmell.
Ponv 3axona bonvuux wucen 6 nayke, npupooe u oobuecmae.

Kosapuayus o0eyx cayuaunvix eenuyun. I[lonamue o xod¢guyuenme roppenayuu. CoemecmHvle HAOMOOEHUS OBYX
CYYaHbIX enudut. Buibopounvlii koagpuyuenm koppenayuu.
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4. TemaTH4uecKoOe INTAHUPOBAHHUEC

AnareOpa u Havasa anajam3a 10, 11 kiaaccsl (0a30BbIiil YPOBEHbD)

Neni/mt | Ha3Banue Tembl Kon-Bo yacoB
10 kaace
1 | IloBTOpenue 4
2 | Oyakuun u rpaduKu 17
3 | Crenenu u KOpHU 13
4 | Tloka3arenpHas u gorapupmuyeckas QyHKIUU 16
5 | Tpuronomerpuyeckue GyHKIIUU U UX CBOHCTBA 41
6 | DieMeHThl TeOpUHU BEPOSITHOCTEM U KOMOMHATOPHUKHU 5
I IToBTOpEHME 4
8 | PesepB BpeMeHHM Ha MTPOBENCHUE aIMUHUCTPATUBHBIX TUAarHOCTHYECKUX PaboT 2
Uroro: 102
11 kaace
1 | IloBTOpeHue 4
2 | HempepwiBHOCTH 1 mipeen PyHKITMU 12
3 | [IpousBogHas GyHKIMH 13
4 | Texnuka nuddepeHIpoBaHusI 28
5 | MHTerpan u neppoodOpasHas 11
6 | BeposTHOCTh U CTaTUCTUKA 9
7 | KoMIuiekcHbIe unclia 5
8 | IloBTopeHnue 10
9 | Pe3epB BpeMeHH HA MMPOBEACHUE aIMHHUCTPATUBHBIX THATHOCTHYECKUX padoT 10
Uroro: 102
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I'eomerpus 10, 11 kiaccnl (02a30BblIiil YPOBEHbD)

Nori/mm | HazBaHue TeMbl Kos-Bo
4acoB

10 kaace

1 Hekoropeie cBeIeHNs U3 INTAHUMETPUHN 5

2 BBeneHne. AKCHOMBI CTEPEOMETPHUU U CIENCTBUS U3 HUX 5

3 [TapanienbHOCTh TPSIMBIX M TNIOCKOCTEH 17

4 IleprieHIUKYJISIPHOCTD MPSMBIX U TJIOCKOCTEH 17

3) MHOrorpaHHuKu 14

6 BexTopsr 6

7 IToBTOpEHNUE 4
Uroro: 68
11 kaacce

1 [ToBTOpEHHE 4

2 MeTo1 KOOpJIMHAT B MPOCTPAHCTBE 15

3 [Hunuugp, KOHYyC, map 16

4 OO6BeMbI Ten 23

5 IToBTOpEHUE 7

6 Pe3epB BpeMeHH Ha TMPOBEACHUE AJMUHUCTPATUBHBIX | 3
JUArHOCTUYECKUX padoT
Uroro: 68
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5. CucreMa OlleHKH IIAHUPYEMBIX pPe3yJibTaTOB

OLeHUBAIOTCS 3HAHUS U YMEHHUSI YUaIlIUXCS ¢ YIETOM MX UHJIUBUIYaTIbHBIX OCOOCHHOCTEH.

Conepxkanue 1 00beM MaTepuaia, MoAJIEKaIEero NPOBEPKE, OMPEIENAETCS TPOrpaMMON.

OcHOBHBIMH (hOpMaMH MPOBEPKU 3HAHUI M YMEHHUM yJalllUXCs 10 MaTEMAaTUKE SIBJISIIOTCS MMUCbMEHHAs! KOHTPOJIbHast paboTta
(3auer), camocTosiTebHas padoTa U YCTHBIN OIMpocC.

Y CTHBIN M MUCBMEHHBIN ONPOC YUAIIUXCS COCTOAT U3 TEOPETUUECKUX BOIIPOCOB U 3aIaHUM.

OueHka oTBeTa ydyallerocsi Mpu yCTHOM U NMHCbMEHHOM OIPOCE MPOBOAMUTCS MO MATHOAIIIBHON CUCTEME, T.€. 3a OTBET
BBICTABJISIETCS] OJIHA U3 OTMETOK: 2 (HEYJOBIETBOPUTENLHO), 3 (YIOBIETBOPUTENBHO), 4 (X0po110), 5 (OTIUYHO).

YuuTenp MOXET MOBBICUTh OTMETKY 332 OPUTMHAJIbHBIA OTBET HA BONPOC WM OPUTMHAIIBHOE PEUICHUE 3a/a4M, KOTOPbIE
CBUJICTEIICTBYIOT O BHICOKOM MaTeMaTHYECKOM Pa3BUTUU ydalllerocs, 3a pelieHue 0osee CI0XKHOM 3ajauu Uid OTBET Ha OoJiee
CJIOKHBIN BOIIPOC, MPEIJIOKEHHBIE yUallleMyCsl TIOMOJTHUTEIBHO TIOCII€ BBITIOJHEHUS UM 3a/IaHUH.

6. MaTrepuajibHO-TeXHHMYeCKOe o0ecneuyeHme

Pabouas mporpamMma npeaycMaTpUBaeT CAeIyIOIIee MaTepHaIbHO-TEXHOJIOIHYECKOE 0becIieueHre yaeOHOro mporecca:

1) yueOHO-METOIMUECKHE CPECTBRA:

2) mporpaMMHO-TIEJarOTHYECKUE CPEIICTBA, pealn3yeMble C MOMOIIBI KOMIbIOTEpa: «Asredpa He I OTJIUYHUKOBY,
«Boblast 37IeKTPOHHAS AETCKas SHIUKIONEAHS [T0 MAaTEMAaTHKE,

3) uHdopmMals ¥ MaTepHalIbl CIeAYIOMUX IHTepHET — pecypcoB:

- MunuctepcTBo oopaszoBanus PD: http://www.informika.ru ; http://www.ed.gov.ru ; http://www.edu.ru

- TectupoBanwue online: 5-11 kimaccer: http://www.kokch.kts.ru/cdo

- [lenarornueckas macrepckas, ypoku B IHTepHeT u MHoroe apyroe: http://teacyer.fio.ru

- HoBeie TexHOMOrMH B 0Opa3zoBanuu: http://www.edu.secna.ru/main/

- [IyreBoauTens «B Mupe HayKu» I IIKOJBHUKOB: http://www.uic.ssu.samara.ru
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- @ectuBaih TieAarorndeckux unei «OTKpwITHIA ypoky»: hitp://festival.1september.ru u npyrwue.
http://www.edu.ru

®denepanbHbl mopTan «Poccuiickoe oopazoBaHUe.
B pasnene «ba3oBbie WHGOpPMAIIMOHHBIE PECYpChl IS OO0IIEro oOpa3oBaHUS» YUWUTEISIM MaTEMaTHKU IOJIC3HBI

CJICAYIOMIWE BKIIAJAKU:

Knueu, CD/DVD/, ayouo/VHS, obopyoosanue u nazisonvie nocoous.

Eounas xonnexyus yughposvix obpazosamenvuvix pecypcos (nnu 1o ajapecy: http://school-collection.edu.ru).

Pecypcol ona omkpeimoii mynemumeouacpeowt ( unu mo anpecy: http:/ fcior.edu.ru).

http://ege.edu.ru

[Topran wundopManmMoHHOW mOAIEPK KU EAMHOrO rocynapcTBeHHOro sk3ameHa. MH@opmarmonHas moanepxkka EID

OCYIIECTBIISIETCS C IOMOIIIBIO0 MH(DPOPMAITMOHHBIX PA3IEIIOB:

1.
2.

3.
4.

EID

Hoeocmmnas nenma 1o aktyanbHbIM BOIIpocaM IpoBefeHus EI'D u ero pe3ynbpTaTos;

Cucmemamusuposannvie oQuyuaivbibvle OOKYMeHMbyl, PErJIaMEHTUPYIOIINE HOPMATUBHO-IIPABOBBIE U OPraHU3ALMOHHbIE
acnektol YI'9; uncmpykmusno-memoouueckue mamepuansl no npogeoenuio EI'D u oyenke eco pe3yiomamos,;

Bapuanmui sx3amenayuonnvix pabom no npeomemam u ux cneyugpuxayuu, 0eMOHCMpayUuOHHble EPCUL.
Cucmemamusuposantvie nepeynu Humepnem-pecypcos mo TtTematuke EI'D, B cocTraBe KOTOPBIX MPUCYTCTBYIOT:
opuiManbHbple TOpPTalbl U  CAWThl, OCBEUIAIOIIME HOPMATHBHO-TIPABOBLIC, OPTraHU3allMOHHBIC, METOJANYECKUE,
TEXHOJIOTHYECKHUE acleKThl npoBenenus EI'D.

http://fipi.ru

Caiir denepanbHOr0 MHCTUTYTA IEJArOTMUYECKUX H3MEPEHUM. Pa3menieHbl KOHTPOJBHBIE M3MEPUTENbHBIE MaTEpPHAIbI

http://www.school.edu.ru
Poccuiickuii  oOmieoOpazoBaTelnbHbIle MOPTal  MOPEACTABISET COOOW  OTKPBHITYI0O HH(DOPMAIIMOHHYIO  CHUCTEMY,

OPUCHTHPOBAHHYIO Ha PA3JIMYHBIC KAaTETOPUH TIOJIb30BaTeNell cdepbl 00IIero oOpa3oBaHUs, TENAroroB, YYalIUXCS W UX
poauTesei, aAMUHUCTPAIINIO OOIICO0pa30BaTENbHBIX YUPEKICHUN, CTYACHTOB W IpEIoJaBaTeNied TMeIarornyeckux BY30B, a
TaK)Xe BCEX, KTO MHTEpecyeTcs mpobaemaMu 00pa30BaHMs.
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4) cipaBOYHAs TUTEpATypa 10 MaTeMaTHKE;
5) HarsIHBIC TOCOOUS IO MaTeMaTHKe: (MaKeThl, TAOJIUIIBI, CXEMBbI, HJUTFOCTPAITUH, IIOPTPETHI U JIp.);
6) TexHHUYECKHE CPEACTBa 00y4eHHUs (MHTEPAKTUBHBIN KOMIUICKC, COCTOSIINN M3 KOMITBIOTEpA, HHTEPAKTUBHON JOCKU U

MIPOEKTOPA).
7. CIUCOK JIMTEPATYyPBbl.

1. Paboume nporpammbel. MaTtemartuka: anredpa ¥ Hadajla MaTeMaTHYECKOro aHajau3a, reomerpus. 10-11 kmaccel: yueOHO-
Meroaudeckoe rnmocooue / Coct. O.B.Mypapuna. - M.: lIpoda, 2014. 192 c.

2. YueOnuk: MypaBun ['.K., MypaBuna O.B. Maremaruka: anreOpa ¥ Hadajla MaTEMaTHYECKOIO aHAIM3a, TE€OMETPHS.
Anrebpa u Hauana aHanuza. 10 k1. ba3oBelii ypoBeHs: yueoHuk. - M.: [Ipoda, 2018.

3. Yuebnuk: Mypasun ['.K., MypaBuna O.B. Marematuka: anreOpa ¥ Hadaja MaTEeMaTHYECKOTO aHAIIN3a, TCOMETPHS.
Anrebpa u Havana ananm3a. 11 k1. ba3oBelit ypoBeHb: yuebnuk. - M.: [Ipoda, 2018.

4. Anre0pa u Hauana matematudeckoro ananu3za. 10 knace. bazoBoe uzyuenue. Meroauueckoe rnocooue (I'. K. Mypasumn, O.
B. MypaBuHna)

5. Anre6pa u Hadasia MmaTemMaTuueckoro ananmza. 11 kiacc. bazoBoe nzyuenne. Meroauaeckoe nocooue (I'. K. Mypasun, O.
B. MypaBuna)

6. MaremaTuka: anrebpa W Hadajia MaTEeMaTHYECKOro aHanmu3a, reomerpus. ['emerpusa. 10-11 kmaccel: y4eOHMK Jyist
o01eo0pa3oBar. opranusaiuii :0a30Bbii 1 yriayosa. yposuu/ JI.C.Atanacss, B.®.byry3os, C.b.Kagomies u ap./.- 5-¢ us.
- M.: IIpocBemienue, 2018. - 255 c. :um.

/. PabunoBuy E. M. 3aigauu u ynpaxxHeHus: Ha TOTOBBIX yepTexkax. ['eomerpust 10 — 11 kmacest. M.: MJIEKCA, 2018

8. T'aBpusioBa H. ®. I[Toypounsie pazpabotku no reomerpun: 10, 11 kmaccel -M.: Bako, 2018

9. Tloypounsie pazpaborku mo reomerpun:10, 1lkmaccer./Coct. B.A fApoerko —M.:BAKO, 2018 (B momomp mkoasHOMY

YUHTEITIO)

33



10.A.IL.LEpmoBa, B.B. I'ono6opoasko. CamocTosiTeTbHBIE M KOHTPOJbHBIE paboThl. ['eomerpus 10, 11 kimaccel. M.: «/Ipoday,
2018

11. 3uB B.I'. I'eomerpus. Aunakruueckune matepuanst. 10, 11 k. / B.I'.3uB, B.M.Meiinep. — 16-e uzn. — M.: [IpocBemienue,
2018. -127 c.: un.

12. 3uB B.I'., Meiinep B.M., baxanckuii A.I'. 3amgaun mo reomerpun. 7 -11 xaaccel. M.: IIpoceemenue 2009

13. Uzyuyenue reomerpum B 10-11 kmaccax: meron. pekomenparuu: kH. s yuurtens / JI.C.ArtanacsH, B.®.byry30B,
FO.A.T'na3zkoB u ap. — M.: IIpocBemienne, 2011.

14, MartemaTuka. 5-11 kmaccel: mpoOIeMHO-pa3BUBAIOIINE 3aJaHMUs, KOHCIIEKTHI YPOKOB, TIPOEKTHI / aBT.-COCT.

I'.b.ITonraBckas. —Bonrorpan: Yuutens,2010. — 143 c.

34



