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YACTHOE OBIIEOBPA3OBATEJIBHOE YUYPEXJIEHHNE

"CMAPT CKYJI" (YMHAS HIKOJIA)

AHHOTANUA K padoyeil nporpaMMe y4ye0HOro npeamera
«MaremaTuka» (yriy0JieHHbIi YPOBEHb)

(OcHoBHasi o0pa3oBaTe/ibHAs IPOrpaMMa cpeHero o0mero 00pa3oBaHu)

Kpurepun Onucanue Kpurepusi
ITonHoe HanMeHOBaHUE Pabouas nporpamma no yuebHoMy npeamery «MaTemaThKay
IIPOrpaMMBbl (yrimyOneHHbIH yPOBEHB)

YpoBeHb 00pa3oBaHus

Cpennee obiiee o0pa3oBaHue

Kiacce

10-11

HopmarusHas ocHoBa
pa3paboTKU IPOTrpaMMBI

- [Ipuka3 Munucrepctsa oopazoBanust u Hayku PD ot 17 mast 2012 1.
Ne 413 "OG0 yTBepknenun enepaibHOTO TOCYAapCTBEHHOTO
00pa30BaTeLHOTO CTaHAPTa CPETHETO 00IIero 0opazoBanus',

- [Ipuka3z Munucrtepcta npocpemieruss PO ot 18 mast 2023 1. Ne 371
"O6 yTBepkIeHUU (eaepaTbHON 00pa30BaTeILHOM MTPOrPAMMEI
cpenHero obmiero oopazopanus"

Cpok peanuzanuu
POTrpamMMBbI

2roga

B 110-11 knaccax y4eOHbIi mpeameTr «MareMaTHKa U3y4yaeTcs B
paMKax cIeAyIoLUUX y4eOHbIX KypCOB:

yueOHbII Kypc «Anredpa 1 Hayaja MaTeMaTHYECKOr0 aHATIN3a,
yueOHbIN Kypc «['eomeTpusy,

yueOHbII Kypc «BeposiITHOCTh U CTaTUCTUKAY.

KomnyecTBo 9yacoB no
IporpamMme BCCro u
WHTCHCHUBHOCTH B HCACIIO

Bcero no nporpamme: 544 yaca

Aunrebpa u Hayasia MateMaruueckoro ananusa — 408 gacos
NHTEHCHUBHOCTS:

10 xnacc — 102 4. (3 yaca B HeZeII0)

11 xmacc — 102 4. (3 yaca B HeeIIO)

I'eometpus — 136 waca
VHTEeHCUBHOCTB:

10 xmacc — 68 4. (2 yaca B HeZIEIIO)
11 kmacc — 68 4. (2 yaca B HeZleNI0)

BeposiTHOCTB 1 cTaTUCTHKA — 68 4acoB
NHTEHCUBHOCTS:

10 xmacc — 34 4. (1 yac B Heneno)

11 xnacc — 34 4. (1 yac B HeAeINIO)

Y4eOHuKH U yueOHbIE
nocoous

1. Mep3nsik A.I'., Homuposckuit JI.A., ITossaxos B.M.; nox penakuueit
[Tononbckoro B.E. «Marematuka. AnreOpa u Hayalia MaTeMaTHYECKOTO
aHanu3a», yueoHuk 10 kiacc.

2. Mep3nsak A.I'., Homuposckuii I.A., [TonsikoB B.M.; noa pegakuuein
[Tononbckoro B.E. «Martematuka. AnreOpa v Hayajia MaTeMaTUYECKOTO
aHanu3ay», yuebHnuk 11 kiacc.

3. Mepznsik A.I'., Homuposckuii 1. A., [lonsikoB B.M.; nox penakiueit
[Togonsckoro B.E. «Marematuka. ['eometpus», yue6uuk 10 xmacc.
Axuunonepnoe obmectso "HUznarensctso "IIpocsemenue”

4. Mepznsix A.T'., Homuposckuii [I.A., [TonsikoB B.M.; nox penakuuei
[Toponsckoro B.E. «Maremaruka. ['eomeTpus», yueOnuk 11 kiacc.

5. byaumosnu E.A., ByneraeB B.A. «Marematuka. BepositTHoCTh 1
craructuka. 10 xinacc (ba3oBblii n yriryOaEHHBIA YPOBHN ).

6. bynumosnu E.A., BynberaeB B.A. «MaremaTtuka. BeposTHOCTE 1
craructuka. 11 xnacc (ba3oBblii u yriyOaEHHBIA YPOBHHU)».




Henw(n) peanuzanuu
paboueii mporpamMmsI

(dbopMHpOBaHUE IIEHTPATIBHBIX MATEMAaTHUECKUX MOHATHH (YHCIIO,
BEJINYMHA, TeOMEeTpHUecKas GUrypa, nepeMeHHasi, BEpOSTHOCTb,
(byHKUMSA, TPOU3BOJHAS, HHTETPaAN), 00ECIICUNBAIOLIIX
IPEeMCTBEHHOCTh U IEPCIIEKTUBHOCTH MaTEMAaTHUECKOTO 00pa30BaHUs
00yyJaroImuxcs;

HOJIBEICHNE 00YYArOIIMXCS Ha TOCTYITHOM JUIS HUX YPOBHE K
OCO3HAHMIO B3aMMOCBSI3M MAaTEMAaTUKH U OKPY’KAIOIIEr0 MHPa,
NOHUMAaHHUIO MaTEMaTHKU KaK 4YacTH 0OLIel KyJIbTyphl YEIOBEUECTRA;
pa3sBUTHE MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaroumxcs, MO3HaBaTEIbHON aKTUBHOCTH, HCCIIEIOBATEIILCKUX
YMEHUH, KPUTHYHOCTH MBIIUICHUS, HHTEpeca K U3YYCHUIO MAaTEeMaTHKH;
dopmupoBanne GpyHKIMOHATBHONW MaTEMaTHUECKON IPaMOTHOCTH:
YMEHHS PaCIIO3HABATh MATEMAaTUYECKHE aCIIEKTHI B pEabHBIX
KM3HEHHBIX CUTYaIMSIX U TIPU U3YYCHHUHU JPYTUX YIEOHBIX IPEIMETOB,
MPOSIBJICHUS 3aBUCMOCTEN M 3aKOHOMEPHOCTEH, (POPMYIHPOBATH UX HA
SI3bIKE MAaTEMAaTUKU M CO3/1aBaTh MaTeMaTHUECKHE MOJIEIH, IIPUMEHSTh
OCBOCHHBII MaTeMaTUYECKUI ammapar JJisi peHIeHus] TPaKTUKO-
OPHEHTHPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH M OLIEHUBATH
MIOJTYYCHHBIC PE3YIIbTATHL

Hpe,Z[MeTHHe PE3YJbTAaThl
OCBOCHUA

[To yueOHOMy mpenmety "Marematuka" (BKiIr04ast Kypesl "Anrebpa u
Hayajla MareMarudeckoro ananusza", "['eomerpus", "BeposTHoCcTb 1
cratuctuka") (yriayOJaeHHbIH YPOBEHb) TPEOOBaHUS K PEIMETHBIM
pe3yJibTaTaM OCBOEHHS 0a30BOT0 Kypca MaTEMAaTUKU JIOJIKHBI
OTpakaTh:

1) BnazeHue MeTogamMu J10Ka3aTeabCTB, aJITOPUTMaMU PELLIEHUS 3aay;
yMeHue pOopMyIUPOBATh ONPEACIICHUS, AaKCHOMBI U TEOPEMBI,
IPUMEHSITH UX, IPOBOJUTDH JI0KA3ATEIbHBIE PACCYKIEHUS B XO€
pelLeHus 3a1a4;

2) yMeHHe OTeprUpOBaTh MOHATUSMH: CTENICHb YHCIA, JIOTapu(M YHca;
YMEHHUE BBINIOJIHATH BHIUMCIIEHUE 3HAYSHUHI 1 ITpeoOpa3oBaHus
BBIPOKEHHI CO CTEMEHsAMH U Jorapudmamu, mpeodpa3oBaHust ApoOHO-
palMOHAIBHBIX BBIPAXKEHUH;

3) yMeHue onepupoBaTh NOHITUIMU: palliOHaTIbHbIE, UPPALIMOHAJIBHBIE,
NoKa3aTesbHbIE, CTETIeHHbIE, Torapu(pMUIECKUe, TPUTOHOMETPUUYECKHUE
YpaBHEHHUS U HEPABEHCTBA, UX CUCTEMBIL;

4) ymeHue onepupoBaTh MOHATUAMU: (PYHKLUS, HEIPEpbIBHAs (PyHKIUS,
IIPOM3BOJIHAS, IEPBOOOPA3HAsL, ONPEICICHHbII UHTErpai; yMEeHUe
HaXOJUTh MPOU3BOHBIE HIEMEHTAPHBIX (DYHKIMH, UCTIONB3YS
CIIPaBOYHbBIE MaTepUaIIbl; UCCIEAO0BATh B IPOCTEHIINX CITydasx
(GYHKIIMY HA MOHOTOHHOCTb, HAXO/IUTh HAUOOJIbIINE U HAUMEHbIINE
3HaYeHUs PYHKIHM; CTPOUTh Tpad)uKU MHOTOYJICHOB C UCIIOJIb30BaHUEM
amnnapaTra MaTeMaTHYeCKOro aHAJIN3a; IPUMEHSTh IPOU3BOIHYIO ITPH
pEeLIeHNHN 33]a4 Ha JBM)KEHHUE; peliaTh MPaKTUKO-OPUEHTHPOBAHHbBIE
3aJjauM Ha HauOoJIbIlIMe U HAMMEHbIINE 3HAYEeHUS, HAa HAXOKICHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

5) yMeHue onepupoBaTh NOHATUAMU: pallMoOHaNbHas QyHKINS,
nokaszarenbHas QyHKIMs, CTereHHas QyHKIH, Jorapudmuyeckast
GbyHKIUS, TPUTOHOMETpUYecKHe (PyHKIIMU, OOpaTHbIE PYHKIIUH;
YMEHHUE CTPOUTh IpauKu U3yuyeHHbIX (DYHKIHMHA, HCIIOIB30BaTh
rpaduKy Mpu U3y4eHUH MPOIIECCOB U 3aBUCUMOCTEN, IPU PEILICHUU
3aj71a4u U3 IpYrux y4eOHBIX IPEIMETOB U 3a/1a4 U3 pealbHOH KU3HHU;
BbIpaXkaTh (OpMyJIaMH 3aBUCUMOCTH MEX1y BEJIMYUHAMU;

6) yMeHHe penaTh TeKCTOBBIE 3aJ]aui Pa3HBIX TUIIOB (B TOM YHMCIIE HA
MPOLIEHTHI, A0 U YacTH, Ha IBUKEHUE, paboTy, CTOUMOCTh TOBApPOB U
yCIIYT, HAJIOTH, 331a4K U3 00J1aCTH YIPaBICHUS JUYHBIMU U CEMEHHBIMU




(duHaHCAMM); COCTABIATH BBIPAKEHUS, ypAaBHEHMS, HEPABEHCTBA M X
CHUCTEMBI M0 YCIIOBHIO 33]1a4H, UCCIIE0BATh MOJIYYEHHOE PELICHUE U
OLIEHUBATh MPABJIONOA0OHOCTD PE3YIbTATOB;

7) yMeHUE OlepupoBaTh NOHATUAMU: Cpe/iHee apu(MeTHYecKoe,
MeaMaHa, Haubosblllee 1 HAMMEHbIIEE 3HAaYEeHUs], pa3Max, AUCIIEepCHs,
CTaHJapTHOE OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE U3BIIEKATb,
MHTEPIPETHPOBATH UHPOPMAILUIO, IPEICTABICHHYIO B Ta0IHLIAX, HA
quarpammax, rpadukax, OTpaskarolyro CBOWCTBA PEaIbHBIX IMPOIECCOB
U SIBJICHHIA; IPEICTABISATH HHPOPMAIIHIO C IIOMOIIBIO TAOIUI] U
JMarpaMm; UCCIIeI0BAaTh CTATUCTUYECKHUE TAHHBIE, B TOM YHUCIIE C
NpUMEHEHHEM TpapUUeCcKX METOIO0B M AIEKTPOHHBIX CPEJICTB;

8) yMeHue orepupoBaTh MOHATHAMU: CIyYalHBIN OIBIT U CIIydaiiHOE
COOBITHE, BEPOSTHOCTH CIYYaHOTO COOBITHS; yMEHUE BHIUNCIIATH
BEPOATHOCTH C UCIOJIb30BaHUEM TpaduIecKUX METOI0B; IPUMEHSATh
(bopMyIIBI CIOKEHHS 1 YMHOKEHHSI BEPOSTHOCTEH, KOMOWHATOPHBIE
dakThl 1 GopMyIIBI IPU PELICHUH 3a7a4; OLICHUBATh BEPOSITHOCTH
pealibHbIX COOBITHI; 3HAKOMCTBO CO CIIy4allHbIMU BEJIMUYMHAMU; YMEHUE
MPUBOJUTH MPUMEPHI POSBICHUS 3aKOHA OOJIBIINX YHCEN B
MPUPOHBIX U OOIIECTBEHHBIX SIBICHUIX;

9) ymeHue onepupoBaTh NOHATUAMHU: TOUKA, IPsIMasi, MIOCKOCTH,
IIPOCTPAHCTBO, IBYIPAHHBIN yroJl, CKPEIIMBAIOLIUECS PSMBIE,
NapajuIeIbHOCTh U NEPIEHIUKYIIPHOCTh NPSIMBIX U IUIOCKOCTEU, Yol
MEXly MPSMBIMH, YTOJI MEXAY IPSIMOM U INIOCKOCTHIO, YTOJI MEXKIY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOUYKH JI0 INIOCKOCTHU, PACCTOSIHUE MEXKTY
IPSIMBIMU, PACCTOSIHUE MEX/Y TJIOCKOCTSIMM; YMEHUE UCII0Ib30BaTh
IIPU pELICHNH 3a]]a4 U3YUYECHHbIE (PaKThl U TEOPEMBI IUTAHUMETPHH;
yMEHHE OIIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA;

10) ymeHue onepupoBaTh MOHATUSMU: MHOTOTPaHHUK, CEYCHHE
MHOTOTpaHHHKA, Ky0, mapaienenumne], npu3Ma, nupamua, Gurypa u
MIOBEPXHOCTh BpallleHus, IWINHAP, KOHYC, 11ap, chepa, ceueHust
(burypsl BpalieHusl, INIOCKOCTh, Kacaroliascs cepsl, IINHApa,
KOHYCa, TUIOIIA](b TOBEPXHOCTH MUPaMUIbl, IPU3MBbI, KOHYCA,
WIMHApPA, IUI0Iaas chepbl, 00beM KyOa, IpIMOYTOJIbHOTO
napajuiesenunes1a, TMpaMubl, IpU3Mbl, HUIUHAPA, KOHYCA, 11apa;
yMEHHE U300paXkaTb MHOTOI'PaHHUKH U TIOBEPXHOCTH BPAILEHUS, UX
CEYEHHUS OT PYKH, C TOMOULIbIO YEPTEKHBIX HHCTPYMEHTOB U
AJIEKTPOHHBIX CPEACTB; YMEHUE PAaClO3HaBaTh CHMMETPHIO B
IIPOCTPAHCTBE; YMEHHE PACcIO3HABATH MTPABUIIbHBIE MHOTOIPAHHUKH;
11) ymeHue onepupoBaTh MOHATUAMU: IBUKEHHUE B IIPOCTPAHCTBE,
110/100HbBIE PUTYPBI B IPOCTPAHCTBE; UCIOIb30BaTh OTHOILIEHUE
IoIaael nosepxHocreil 1 00beMOB MOJOOHBIX (PUTYD IIPU PELICHUN
3ajady;

12) yMeHue BBIYUCIATh TEOMETPHUECKUE BETUUMHBI (JUTMHA, YTOJI,
I011a/1b, 00BEM, MJIOIIAAb TIOBEPXHOCTH ), UCTIONB3YSI U3YUEHHbIE
(bopMyIIBI 1 METOBI;

13) ymeHue onepupoBaTh MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpJMHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIpHOE MPOM3BEIEHUE, YTOJI MEX/1y BEKTOpaMU, CyMMa BEKTOPOB,
IIPOU3BEICHNE BEKTOPA HA YNCJI0; HAXOAUTh C MOMOLIBIO U3YYEHHBIX
(bopMyI1 KOOPIMHATHI CEPEIHBI OTPE3KA, PACCTOSTHUE MEKIY IBYMSI
TOYKaMH;

14) ymeHue BBIOUPATh MOAXOIAIINN U3YUEHHBIH METO AJISl pEeLICHUS
3aJlauy, pacro3HaBaTh MaTeMaTH4YeCKue (GakThl 1 MaTeMaTHUYECKHe
MOJIETH B PUPOJHBIX U OOLIECTBEHHBIX SIBJICHUSX, B HCKYCCTBE;




YMEHUE IPUBOAUTH IIPUMEPBI MATEMAaTUYECKUX OTKPBITUN POCCUUCKOMN
Y MUPOBOM MaTEMaTHYE€CKOW HAYKH.

JIOTIOJIHUTEIBHO OTPaXKaTh:

1) ymeHue onepupoBaTh NOHATUSIMU: OIPEEICHNUE, aKCUOMA, TEOPEMA,
CJIEZICTBHE, CBOICTBO, IPU3HAK, 10KA3aTEIbCTBO, PABHOCHIIbHBIE
(bopMyIHpOBKH; YMEHHE (POPMYITHPOBATH OOpATHOE U
IIPOTUBOIOJIOXKHOE YTBEPXKIECHUE, IPUBOAUTE IPUMEPHI U
KOHTPHPUMEPHI, UCTIOIB30BaTh METOJI MATEMaTHYECKOW MHAYKIIUH;
IPOBOJUTH JOKA3aTeIbHbIE PACCYKACHUS IIPU PELICHUH 3a/1a4,
OLIGHUBATh JIOTHUYECKYIO MPABUIBHOCTD PACcCy KICHUIA;

2) yMeHHe ONepupoBaTh NOHATUSIMU: MHOKECTBO, 1I0IMHOKECTBO,
olepanuu HaJ MHO)KECTBAMH; YMEHHUE HCII0JIb30BaTh TEOPETUKO-
MHOYECTBEHHBIH anmnapar Ajs OlUCaHUs PealbHbIX IPOLIECCOB U
SIBJICHUI U TP PEIICHUH 33]a4, B TOM YHCIIE U3 IPYTUX YUCOHBIX
IPEIMETOB;

3) yMeH#He onepupoBaTh NOHATHAMH: Tpad), CBSI3HBIN rpad, 1epeBo,
LUK, Tpad Ha INIOCKOCTH; YMEHHE 33/1aBaTh M OMMCHIBATH I'padbl
Pa3IUYHBIMH CIIOCOOAMU; MCIIONIB30BATh rpadbl IPH PEIICHUHN 33/ay;
4) ymenue cBOOOIHO ONIEpUPOBATh MOHATUSAMU: COUETAHHUE,
IepEeCTaHOBKA, YHCIIO COUETAHUH, YNCIIO IEPECTaHOBOK; OMHOM
HeroToHa; yMeHHe IPUMEHSATh KOMOMHATOPHBIE (PAKTHI U PACCYKACHUS
JUTSL pEeUIeHUs 3a71ay;

5) yMeHue onepupoBaTh NOHATHAMM: HATYPaJIbHOE YUCIIO, LIEJI0E YUCIIO,
OCTaTOK 110 MOJYJIIO, PAIIHOHATIBHOE YHCII0, UPPALNOHAIBHOE YHCIIO,
MHOYECTBa HaTypPaJIbHBIX, IEJIBIX, PAIMOHAIBHBIX, IEHCTBUTEIBHBIX
YHCeT; YMEHUE HCII0JIb30BaTh MPU3HAKK JEIMMOCTH, HAUMEHbIIHNH
o0Imumii IeuTeNbh 1 HauMEeHbIIee oo1ee KpaTHoe, anroput™ EBkimnaa
IIPU PELICHUH 33/1a4; 3HAKOMCTBO C pa3IMYHBIMU MTO3UIITOHHBIMU
CHCTEMaMH CYHCIICHHUS;

6) yMmeHHe cBOOOTHO ONEPHPOBATH MOHATHSAMHU: CTETIEHb C LIEIbIM
rokasaresieM, KOpeHb HaTypaJIbHOW CTETIEHH, CTETICHb C PallHOHAIbHBIM
HIOKa3aTesieM, CTeTICHb C JICHCTBUTEIBbHBIM (BELIECTBEHHBIM)
HIOKa3aTeseM, JIorapu(M 9HCiIa, CHHYC, KOCUHYC ¥ TAHT€HC
IPOM3BOJIHOTO YHCIIA;

7) yMEHHE OTIepHpPOBATH TOHATHIMH: TOXKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHUH U
HEPaBEHCTB, PABHOCHIILHOCTh YPaBHEHHH, HEPABEHCTB U CHCTEM,
panroHaIbHbIE, HPPALlMOHANIbHBIE, I0KA3aTeNIbHbIE, CTEIICHHBIE,
JorapupMHUECKUE, TPUTOHOMETPUYECKHIE YPaBHEHHS, HEPAaBEHCTBA U
CHCTEMBI; YMEHHUE pelllaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C
MIOMOIIBIO PA3JTUYHBIX TIPHEMOB; PEIIaTh YPaBHEHNUs, HEPABEHCTBA H
CHCTEMBI C TapaMeTpoOM; IPUMEHSTh ypaBHEHHUS, HEPABEHCTBA, UX
CHCTEMBI ISl PEIICHUSI MATEMaTHUECKUX 3a7ad M 3a/1a4 U3 PA3INIHBIX
oOacTeil HayKH U pealbHOM KU3HH;

8) ymeHue cBoOOIHO ONEpUPOBATh MOHATUSAMU: Tpaduk QyHKUIHUH,
oOpartHas QyHKIUS, KOMIO3UIKS GYHKIMHN, TUHEHHAs PYHKLUS,
KBaJpaTHIHas PYHKIUS, CTENICHHAs! ()YHKIHS C IIEJTBIM ITOKa3aTeleM,
TPUTOHOMETpHUUYECKUE (PYHKIIMH, OOpaTHbIE TPUTOHOMETPHUECKUE
GbyHKIUY, TOKa3aTeabHas U Jorapugmuueckas QyHKINN; yMEHHE
CTPOUTH TpapuKH (PYHKIM, BBINOIHATH PeoOpa3oBaHus rpaduKoB
dynxumii;

YMEHHE HCII0JIb30BaTh rpaduku GyHKIMN A1 U3YyUEeHHUs IPOLIECCOB U
3aBHCUMOCTEH MPH PEIICHUH 33134 U3 IPYTUX YICOHBIX IPEIMETOB H U3




peanbHOM JKU3HU; BRIpaXKaTh (popMysiaMH 3aBUCUMOCTU MEXKIY
BEJIMYNHAMU;

YMEHHE CBOOOHO ONEPUPOBATH MOHATUAMU: YETHOCTH (PYHKIIUH,
HEPUOJIMYHOCTb (DYHKIIMU, OTPAaHUYEHHOCTb (PYHKIMH, MOHOTOHHOCTb
byHKIMH, SKcTpeMyM (QyHKINH, HanOoJbIIee 1 HAUMEHbIIee 3HAYCHUS
(GYHKLIMU Ha IPOMEXYTKE; yMEHUE IPOBOAUTH UCCIIeI0BaHUE (QYHKIINH;
YMEHHE HCII0JIb30BaTh CBOMCTBA U rpaduku GYHKIUN TS pEIIeHUS
YpaBHEHMI, HEPAaBEHCTB U 3a/1a4 ¢ IIapaMeTpaMu; H300paxkaTh Ha
KOOPJAMHATHOM IIJIOCKOCTH MHOKECTBA PEIICHUN YPaBHEHMUI,
HEPABEHCTB U UX CHUCTEM;

9) ymeHue cBOOOHO ONEPUPOBATH MOHATUSIMU: TIOCTIET0BATEIBHOCTD,
apudMeTHUecKas Iporpeccusi, reoMeTpruuecKas Iporpeccus,
OeckoHeuHO yObIBatOIasi TeOMETPUYECKasi IPOTrpeccusi; yMeHHe
3a[1aBaTh IOCJIEN0BATENBHOCTH, B TOM YUCIIE ¢ IOMOLIBIO
PEKYPPEHTHBIX (HOpMyIT;

10) ymeHue onepupoBaTh NOHATUAMU: HENIPEPBIBHOCT (DYHKIINH,
aCHMIITOTHI rpaduka GyHKINH, IEpBasi U BTOPasi IPOU3BOAHAS
(byHKLINHU, TeOMETPUYECKUN U (PU3HUECKUIl CMBICI TPOU3BOAHOM,
nepBooOpa3Has, oNpeAeIeHHbI HHTErpall; yMEHUE HAaXOAUTh
aCUMIITOTHI rpaduka GyHKIMN; YMEHUE BBIUUCIATH IPOU3BOIHBIE
CYMMBI, TIPOU3BE/ICHUS, YACTHOTO U KOMITO3UIINH (DYHKIIHA, HAXOIUTh
ypaBHEHHE KacaTeJIbHOU K TpapuKy (QyHKIMHU;

YMEHHE HCII0JIb30BaTh MMPOU3BOIHYIO JUIS UCCIIEAOBAHMS (DYHKIUMA, AJIs
HAaXO0XICHUs HAaWIy4Ilero PeleHUs B IPUKIIAIHbIX, B TOM YUCIIE
COLMAIEHO-9KOHOMHUYECKUX U (PU3UUECKUX 3aadax, JAJIsl OMpeeTICHHs
CKOPOCTH M YCKOPEHHST; HAXOIUTh IJIOMIa I 1 00BbeMbI (puryp ¢
IIOMOUIBbIO UHTETPAJIA; IPUBOJUTH IPUMEPHI MATEMATUYECKOTO
MOJIEJMPOBAHUS C IOMOIIBIO U depeHIINaIbHBIX YPaBHEHU;

11) ymeHue onepupoBaTh MOHATUAMU: KOMIIJIEKCHOE YHUCIIO,
COMPSKEHHBIE KOMIUIEKCHBIE YNCIa, MOYJIb U apTyMEHT KOMILJIEKCHOTO
yucia, popMa 3aucu KOMIUIEKCHBIX Yncell (reoMeTprudeckas,
TPUTOHOMETpHUUECKas U anredpandeckasi); yMeTb IPOU3BOAUTH
apudMeTHuecKue eiCTBUS ¢ KOMIUIEKCHBIMH YHCIaMU; TPUBOANUTH
IIPUMEPHI UCII0JIb30BAHNS KOMIUIEKCHBIX YHCET;

12) ymeHue cBOOOAHO ONEpUpOBaTh MOHATUAMU: CpeIHEE
apudmeTnyeckoe, MeuaHa, HanOoJbIlIee U HaMEHbIlIee 3HaYCHMUS,
pa3Max, JUCrepcusi, CTAaHJApTHOE OTKJIOHEHUE AJIS ONIMCAHUS YMCIIOBBIX
JAHHBIX; YMEHHUE UCCIIEA0BATh CTATUCTUYECKUE IaHHbIE, B TOM YHUCIIE C
IpUMEHEHHEM TpapUUeCKUX METO/I0B U AIEKTPOHHBIX CPEJICTB;
rpaduyuecky uccieoBaTh COBMECTHBIE HAOIIOJEHHS C TOMOIIBIO
JyarpaMM pacCeUBaHUs U JINHEHHOW PErpeECCHH;

13) yMeHue HaXoIUTh BEPOSATHOCTH COOBITHI C HCIOJIBb30BAHNEM
rpau4ecKuX METOJI0B; IPUMEHSTH Ul peleHus 3a1a4d GOpMYIIbI
CJIOKEHMSI U YMHOXKEHUS BEpOSITHOCTEHN, (OPMYJITy MOITHOMN
BEPOSTHOCTH, popMyiy beprymim, komOuHaTopHbIe (haKThl U
(bopMyIIbl; OLIEHUBATh BEPOSTHOCTH PEANIbHBIX COOBITUI; yMEHHE
OIEpUPOBAThH MOHATUIMMU: CIy4ailHas BEIMYMHA, paclpeaciieHue
BEPOATHOCTEH, MaTeMaTUUECKOe OXKUAAHNE, TUCTIEPCHS U CTaHAapTHOE
OTKJIOHEHHUE CIy4alHOM BEIMYMHBI, (PYHKIIUH pacripeiesieHus 1
IUIOTHOCTH PaBHOMEPHOI0, TOKA3aTENbHOI'0 U HOPMAJILHOTO
pacnpeeneHuil; yMEHNE UCTI0Ib30BaTh CBOMCTBA N3YYEHHBIX
pacnpezieieHui s peleHus 3a7a4; 3HAaKOMCTBO C MMOHATHSMU: 3aKOH
OOJIBLINX YMCEII, METO/IbI BHIOOPOUHBIX UCCIIE0OBAHUI; YMEHHE
MPUBOJUTH MPUMEPHI POSIBICHUS 3aKOHA OOJIBIINX YHCEN B
IPUPOJHBIX U OOLIECTBEHHBIX SIBICHUSIX;




14) ymenue cBOOOAHO ONEPUPOBATH MOHATHAMU: TOUKA, IpAMasi,
IUIOCKOCTbh, IPOCTPAHCTBO, OTPE30K, JIyd, INIOCKUN Yo, ABYIPaHHBIN
yToJl, TPeXTPaHHbII yToJl, IepeceKaroecs, napaieabHble 1
CKPELMBAIOILNECS NPSIMbIE, IapaUIENbHOCTD U MEPIEHIUKYIAPHOCTD
OPSAMBIX M IJIOCKOCTEH, YTOJI MEKIY IPSAMBIMHU, YTOJI MEXy MPSIMOM U
IUIOCKOCTBIO, YTOJI MEX/y IUIOCKOCTSIMH; YMEHHE UCII0JIb30BaTh MIPH
pelIeHnH 3a1a4 U3y4eHHbIE (DAaKThI U TEOPEMBI IUIAHUMETPHH; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB B OKPY’KAIOIIEM MUPE; YMEHHE
OIIEepPHPOBATH NOHATHSAMH: MHOTOIPAaHHHK, CEY€HUE MHOTOTPAHHUKA,
IPaBUJIbHBIM MHOTOTPaHHUK, IPU3Ma, NUpamMuaa, purypa u
MOBEPXHOCTH BPALICHUs, IUIMHIP, KOHYC, IIap, cdepa, pa3zBepTka
MOBEPXHOCTH, CEYECHUSI KOHYCA U IIWJINH/PA, apaJlieJIbHble OCH UIIH
OCHOBAHMIO, CEUEHHE I1apa, IUIOCKOCTh, Kacaromasics chepsl,
LWINH/PA, KOHYCa; YMEHUE CTPOUTh CEYCHHE MHOIOI'PaHHHKA,
n300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TOBEPXHOCTU BPALICHUS, HX
CEUEHMsI, B TOM YHCIIE C IIOMOLIbIO 3JIEKTPOHHBIX CPE/ICTB; YMEHHE
IPUMEHSTH CBOMCTBAa TEOMETPHUYECKUX (UTYP, CAMOCTOSITEITHHO
(bopMyIMpOBATH OIIPEEIICHUS U3Yy4aeMbIX (PUTYp, BBIIBUraTh TMIIOTE3bI
0 CBOICTBaX M MPU3HAKAX TEOMETPUIECKUX (PUryp, 000CHOBBIBATH HITU
OIpOBEpraTh UX; yMEHHE IPOBOJUTH KiacCU(UKALUIO GUTYp IO
Pa3IMYHBIM MPU3HAKAM, BBIITOJIHATH HEOOXOMMBIE TOMTOTHUTEIHHBIE
HOCTPOCHHUS;

15) ymeHnune cBOOOAHO ONEpUPOBATH MOHATHAMU: TUIOMAb QUTYPHI,
00beM (pUrypbl, BEIMYUHA yIia, PACCTOSHUE OT TOUKHU A0 MIIOCKOCTH,
paccTosIHUE MEXAY MPSMBIMHU, PACCTOSTHHE MEKIY TUIOCKOCTSIMH,
Iomaab chepsl, IIOMIAs TOBEPXHOCTH MTUPAMU/IBI, TPU3MBI, KOHYCA,
WIMHApa, 00beM Ky0a, IpsMOYTOJIbHOTO Napaiesienunea,
MUPaMU/IbI, TPU3MBI, HWINHAPA, KOHYCA, 1apa; yMEHHE HaXOAUTh
OTHOIIeHHE 00BEMOB MOAOOHBIX PUTYD;

16) ymeHnue cBoOOIHO ONIEpUPOBATh MOHATHSAMU: IBUKEHUE,
napaielbHbI IepeHoC, CHMMETPHSI Ha TNIOCKOCTH U B IPOCTPAHCTRBE,
MOBOPOT, TpeodpazoBaHue mMoa00us1, Mo 100HbIe PUTYPBI; yMEHNE
pacrio3HaBaTh paBHbIE U MOJO0HBIE PUTYPHI, B TOM YHCIIE B IPUPO/IE,
HCKYCCTBE, apXUTEKTYPE; YMEHHUE HCITOIE30BATh TEOMETPHIECKUE
OTHOILIEHHSI, HAXOIUTh TEOMETPUYECKHE BEIMUUHBI (JTTMHA, YTOJ,
ioniaib, 00bEM) MPH PELICHNUH 3a]a4 U3 IPYruX yU4eOHbIX IPEAMETOB
U U3 peasibHON KU3HU;

17) ymeHnue cBoOOIHO ONIEpUPOBATh MOHATUSAMU: MPSIMOYTOJIbHAS
cucTeMa KOOpJMHAT, BEKTOP, KOOPAWHATHI TOUYKH, KOOPIMHATHI BEKTOPA,
CyMMa BEKTOPOB, ITPOU3BEICHNE BEKTOPA HA YNCIIO, Pa3JI0KEHNE
BEKTOpa 110 0a3ucy, CKaJIIpHOE MPOU3BEICHHE, BEKTOPHOE
MIPOU3BEICHUE, YTOJ MKy BEKTOpaMH; YMEHUE UCII0Ib30BaTh
BEKTOPHBIN M KOOPAMHATHBIN METOJI IJIsl pEIIEHUS] TEOMETPUUECKUX
3aj7a4 M 3a/1a4 APYTUX yUeOHBIX MPEIMETOB; OTIEPHPOBATH TOHSATHSIMH:
MaTpuna 2x2 1 3x3, onpeaenuTenb MaTpULbl, TEOMETPUUECKUN CMBICI
OTpeIeNUTENS;

18) ymMeHue MoeIpoBaTh peajibHbIe CUTYAIlUH HA SI3bIKE MATEMAaTUKU;
COCTABIIATH BBIPAKEHUS, YPAaBHEHHS, HEPABEHCTBA U MX CHCTEMBI 110
YCIIOBHIO 3a]1a4H, UCCIIEI0BATH ITOCTPOCHHBIE MOJIEIH C
MCTIOJIB30BaHUEM armapaTa anreOpbl, HHTEPIPETHPOBATH MTOTyYeHHBIN
pe3yJbTaT; CTPOUTh MaTeMaTHYECKUE MOJIENH C TIOMOLIbIO
TeOMETPUYECKUX MTOHATHUH M BEJTMYUH, PEIIaTh CBA3aHHBIE C HUMHU
NPAaKTUYECKHE 33J]au; COCTABIATH BEPOSATHOCTHYIO MOJIENb U
WHTEPIPETHPOBATH TOTYICHHBIA PE3YNIbTAT; PEIIaTh MPUKIATHBIE




3aJ]a4M CpeCTBAMU MaTEMaTHYECKOT0 aHAJIN3a, B TOM YHCIIe
COLIMAJIbHO-3KOHOMHMYECKOTO U (PU3NYECKOT0 XapaKkTepa,

19) ymeHue BIOUPATH MOAXOSAIINI METO [T PEIICHUS 331a4H;
ITOHUMaHNE 3HAYUMOCTH MAaTEMAaTUKHU B U3YUYEHUU PUPOAHBIX U
OOLIECTBEHHBIX NIPOLIECCOB U SIBIIEHUI; YMEHHUE PACIIO3HABATH
MIPOSIBJICHUE 3aKOHOB MAaTEMATHUKHU B UCKYCCTBE, YMEHUE IIPUBOJUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUM POCCUNCKON U MUPOBOM
MaTeMaTHYeCKOW HayKH.
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