YACTHOE OBIIEOBPA3OBATEJIBHOE YYPEKJIEHUE

"AHI'JIMACKASI IIIKOJIA "CEMbSA"

AHHOTANUA K padoyeil mporpaMmMe y4e0HOro npeamera

«MaremaTnka (yriy0JeHHbIH YPOBEHb))»

(OcHoBHast 00pa3oBaTe/ibHAsI MPOrPAMMA CPeIHero 001ero 00pa3oBaHus)

Kpurepun Onucanue Kputepus
[TonHOE HaUMEHOBaHUE Pabouas nmporpamma yuebHoro npenmera «Martemaruka (yriyOneHHbINH
MpOTrpaMMBbI YPOBEHB )» (BKIIFOUAsi KypChl «ANredpa U Hadajaa MaTeMaTHIeCKOTO

aHanmza», «['eomeTpus», « BeposSTHOCTh U CTATUCTUKAY) IS
obyuaromuxcs 10-11 kiaccoB

YpoBeHb 00pa3zoBaHus

Cpennee obuiee 00pazoBaHue

Knacc

10-11

HopmaruBHas ocHOBa
pa3pabOTKH MPOTrPaMMBI

- [Ipuxa3z Munuctepcra oOpa3oBanus u Hayku PO ot 17 mas 2012 r.
Ne 413 "OG0 ytBepxkaenun emepaabHOTO TOCYAapCTBEHHOTO
00pa3oBaTeNLHOTO CTaHJapTa CpeHero oouiero oopaszopanus",;

- [Tpuka3z Munucrepcrba npocsenieHust PO ot 18 mas 2023 r. Ne 371
"O06 yTBepkIeHUU (eaeparbHOi 00pa30BaTENbHOM MPOTrPAMMEI
cpenHero obmiero oopazoBanus"

Cpok peanuzauuu
MPOTPaMMBbI

2 roga

B 10-11 xnaccax y4eOnbIN TpeaAMeT «MareMaTukay u3yJaercs B
pamMKax CIeAyIoIuX YIeOHbIX KypCOB:

y4eOHBIN Kypc «Anredpa U Hauajaa MaTeMaTHYECKOTO aHAIHU3ay,
yueOHbIi Kype «I eomeTpusi»,

y4eOHBIN Kypc «BEepOSATHOCTh U CTATUCTHKAY.

KomnyectBO Yacos 1o
porpamMme BCero u
UHTEHCUBHOCTE B HEIEITIO

Bcero no nporpamme: 408 yacos

Anrebpa u Hayasla MaTeMaTudeckoro ananusa — 204 gaca
HNHTEHCUBHOCTB:

10 kimacc — 102 4. (3 yaca B He/IEIIO)

11 knacc — 102 u. (3 yaca B Hez1eIO)

I'eomerpust — 136 yacos
NHTEHCUBHOCTS:

10 xnacc — 68 4. (2 yaca B He/IeIIO)
11 kmacc — 68 4. (2 yaca B HeJENIO)

BepositHOCTB U cTathcTHKa — 68 4acoB
HNHTEHCUBHOCTB:

10 knmacc — 34 4. (1 yac B Heneno)

11 knacc — 34 4. (1 yac B HeneN0)

VY4eOHUKH 1 yyeOHBIe
nocoous

1. Mepznsik A.I'., Homuposckuit 1. A., [lonsikoB B.M.; nox penakiueit
[Mononsckoro B.E. «kMaremaruka. AnreOpa u Hayajia MaTeMaTHYECKOTO
aHamu3a; yriyoJeHHoe o0yueHuey, yueonuk 10 kiacc.

2. Mepansak A.I'., Homuposckuit I.A., [lonsikoB B.M.; nox penakiueit
[Tononwsckoro B.E. «Marematuka. Anrebpa 1 Hadaiga MaTeMaTHIeCKOTO
aHanu3a; yriryosiennoe o0yueHuey, yueonuk 11 kiacc.

3. Mep3nsk A.T'., Homuposckuii JI.A., [Tonsakos B.M.; nox penakuueit
[Momonbckoro B.E. «Marematuka. ['eomerpust; yriyOneHHOE
o0yuenuey, yueonuk 10 kacc.

4. Mepznsik A.I'., Homuposckuii [{.A., IlonsikoB B.M.; non penakuueit
[Tononwsckoro B.E. «kMarematuka. ['eometpus; yriyOneHHOe
oOyueHnue», yueobnuk 11 xiacc.




JlononHuTenpHas IUTEPATypa

3. bynumosuu E.A., bynbsiueB B.A. «MaremaTtuka. BeposaTHocTb U
cratuctuka. 10 knacc (ba3zoBblit 1 yriyOiaEHHBIM YPOBHHM )».

4. bynumosuu E.A., BynsiueB B.A. «Maremaruka. BeposiTHOCTE 1
cratuctuka. 11 knacc (ba3oBblil 1 yrinyOaEHHBIA YPOBHM)Y.

Henw(u) peanuzanuu
paboueii mporpamMmsI

[IpuopurerHpiMu LenaMu o0yyeHus matematuke B 10-11 kimaccax Ha
yri1yOJI€HHOM YPOBHE NMPOJOKAIOT OCTaBAThCA:

(dopMHpOBaHUE IIEHTPATIBHBIX MATEMAaTHUECKUX MOHATHH (YHCIIO,
BEJIMYMHA, TeOMeTpUUecKast (purypa, nepeMeHHas, BEpOSITHOCTb,
(byHKLHSA, TPOU3BOJHAS, HHTETPA), 00ECIICUNBAIOLITIX
IIPEEMCTBEHHOCTh U MEPCNIEKTUBHOCTh MAaTEMaTHUECKOr0 00pa30BaHus
00y4aromuxcs;

NOJBE/IEHUE 00YYaOLINXCS HAa JOCTYITHOM JJIsi HUX YPOBHE K
OCO3HAHHUIO B3aUMOCBSI3U MaTEMATUKH U OKPY’KAIOLIET0 MUPA,
NOHUMaHMIO MaTEMATUKU KaK 4acTU OO0l KyJIbTypbl YEIOBEUECTBA;
pa3BUTHE HHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
00yyaroImuxcs, HO3HABATEIbHOW aKTUBHOCTH, UCCIIE0BATENbCKUX
YMEHMM, KpUTUYHOCTH MBIIIIEHUS, HHTEPECA K U3YUEHUIO MAaTEMATHUKH;
(opMHpoBaHnEe PYHKIMOHATIBHON MaTeMAaTHYECKON TPAMOTHOCTH:
YMEHMS paclio3HaBaTh MATEMAaTUYECKUE ACTIEKTHI B PEaIbHBIX
AKHU3HEHHBIX CUTyallUAX U IPU U3yUYEHUH JPYTUX yUEOHBIX PEIMETOB,
IPOSIBJIICHUS 3aBUCHMOCTEN M 3aKOHOMEPHOCTEH, (OPMYIMPOBATH UX HA
A3bIKE MAaTEMAaTHKH U CO3/1aBaTh MaTEMATUYECKHUE MOJIENH, TPUMEHSATh
OCBOCHHBIM MATEMAaTUYECKUH ammapar JJs PEIIeHUs IIPAKTUKO-
OpPUEHTHUPOBAHHBIX 33Ja4, UHTEPIPETUPOBATh U OLIEHUBATb
II0JIyYEHHBIE PE3YJIBTATHL

[IpenMeTHBIE pe3yabTaThI
OCBOCHHS

1) BIIazicHre METOIaMH JTI0OKA3aTeILCTB, AITOPUTMAaMH PEIICHUS 3a/1a4;
yMeHHe GOpMyIUPOBAThH ONPEACIICHUS, AaKCHOMBI U TEOPEMBI,
NPUMEHSTH WX, TPOBOUTH JJOKA3aTEIbHBIC PACCYKICHHS B XO/IC
peleHus 3a1ay;

2) yMeHHE OTIepHpPOBATh MOHATUSIMH: CTEIICHb YHCJIa, JIoTapudM Jrca;
YMEHHUE BBITIOJIHATH BHIYMCIICHUE 3HAYCHUN U TPeoOpa30BaHUs
BBIPOKEHHI CO CTENEHSIMH U JIoTapudmamu, mpeodpa3oBaHus ApOOHO-
paIMOHATLHBIX BBIPAKECHUN;

3) yMeHHe OneprpoBaTh NOHATHAMHE: PAllMOHAIBHBIE, HPPAIlHOHAILHBIC,
NoKa3aTesbHbIC, CTETIEHHBIE, TIorapu(MUIECKUEe, TPUTOHOMETPHYECKUE
YpaBHEHHSI U HEPABEHCTBA, HX CHCTEMBI;

4) yMeHHe ONepupoBaTh MOHATUAMU: (QYHKIIHS, HEPephIBHAS (PYHKITHS,
NPOM3BOIHAS, IEPBOOOPA3HAsL, ONIPEICIICHHBIN HHTETPaIl; YMEHHUE
HaXOJUTh MPOU3BOAHBIC HIEMEHTAPHBIX (DYHKIMA, HCTIONIB3YS
CTIpaBOYHBIC MATEPHAJIBI; HCCICIOBATh B IPOCTEHIIINX CITydastx
(GYHKIIUM Ha MOHOTOHHOCTh, HAXOIUTh HAaNOOJIbIINE M HANMEHBIITNE
3Ha4YeHUs1 PYHKIUH; CTPOUTH rPaUKH MHOTOWICHOB C HCITOJIb30BAaHHEM
anmapara MaTeMaTHYECKOTO aHalln3a; MPUMEHSTH POU3BOJIHYIO TIPH
pEIIeHUH 3a/1a4 Ha IBUKEHHUE; PEIIaTh MPAKTHKO-OPUEHTUPOBAHHBIC
3a/1a4¥l Ha HauOOJbIINE U HANMCHBINNE 3HAYCHHUSI, HA HAXOXKICHUE
IyTH, CKOPOCTH U YCKOPEHHSI,

5) yMeHue onepupoBaTh NOHATUSIMHU: PAlliOHATbHAS (DYHKIIHS,
nokasaTenbHas QyHKIMs, CTeTIeHHas! QyHKIUS, JorapudMudeckas
(byHKLUSA, TPUTOHOMETPUUECKUE PYHKLNHU, 0OpaTHbIC (QYHKINH;
YMEHHUE CTPOUTH rpauku N3ydeHHBIX (DYHKIIHIA, HCTIOIE30BaTh
rpaduKy Npu U3yYSHHUHU TPOLIECCOB U 3aBUCUMOCTEH, PU pEIICHUH
3a71a4d U3 IPYruX YYeOHBIX MIPEIMETOB U 3a/1a4 U3 PEeabHOM KU3HHU;
BBIpaXaTh OpMyJIaMH 3aBUCUMOCTH MEXKY BEIIMUYHHAMU;




6) yMeHuEe pellaTh TEKCTOBBIC 33a/1a4u PA3HbIX TUIIOB (B TOM UYKCIIE Ha
IPOLIEHTHI, JOJIM U YaCTH, HA JBMXKEHUE, pa0OTy, CTOUMOCTh TOBAapOB U
YCIIyT, HAJIOTH, 33/1a4H U3 00J1aCTH YIPaBICHUS TUYHBIMU U CEMEHHBIMU
(MHaHCAMM); COCTaBIIATh BBIPAKEHUSI, YPAaBHEHMSI, HEPAaBEHCTBA U UX
CUCTEMBI I10 YCIIOBHIO 33J1a4M, UCCIIE0BATh [T0JIy4YEHHOE PELICHUE U
OLIEHUBATh MIPABJIONOAOOHOCT PE3YIbTATOB;

7) yMEeHHE ONIepHpOBaTh NOHATHAMHU: CpeHee apudmeTnieckoe,
Me/inaHa, HauOoJiblllee ¥ HAaMMEHbILIee 3HAUSHMs], pa3Max, AUCIepcus,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOT0 HAOOPa; yMEHUE U3BJICKATH,
MHTEPIPETUPOBATH HHPOPMALUIO, IPEICTaBICHHYIO B Ta0IMIIaxX, Ha
auarpaMmmax, rpadukax, OTpa)xarlyio CBOMCTBA pealbHbIX MPOIECCOB
U SIBJICHUH; IPEJICTaBIATh MHYOPMALIMIO C TOMOILBIO TaOIHIl U
JarpaMM; MccieloBaTh CTAaTUCTUUECKUE TAaHHBIE, B TOM YHCIIE C
IPUMEHEHHEM TpapUUECKIX METOI0B U AIEKTPOHHBIX CPEICTB;

8) yMeHue onepupoBaTh NOHATUSAMU: CIIy4YailHbIN OIBIT U CIy4aiiHOe
COOBITHE, BEPOSATHOCTD CIYYaHOTO COOBITHS; YMEHUE BHIUNCIIATh
BEPOSTHOCTbH C UCIIOJIb30BaHHEM I'paUueCcKuX METOI0B; TPUMEHSThH
(OpMyJIBI CIIOKEHHS U YMHOKEHHSI BEPOATHOCTEH, KOMOMHATOPHBIE
(axThl 1 POPMYIIBI TP PELICHUHU 3aJ1ay; OLIEHUBATH BEPOSTHOCTH
peanbHbIX COOBITHI; 3HAKOMCTBO CO CIIy4alHbIMU BEIMYMHAMU; YMEHHUE
IPUBOIUTH MPUMEPHI IPOSIBIICHUS 3aKOHA OOJBIINX YUCEN B
IPUPOJHBIX U OOIECTBEHHBIX SIBICHUIX;

9) ymeHue oneprupoBaTh NOHATUSAMH: TOUKA, MPsMasi, IIIOCKOCTH,
IPOCTPAHCTBO, IBYTPAaHHBIN Y01, CKPELIMBAIOIINECS MIPSIMBIE,
napayiebHOCTh U NMEPIEHANKYIISIPHOCTD MPSAMBIX U TUIOCKOCTEH, yroi
MEXIY IPSAMBIMHU, YTOJI MEXy MPSIMOI U TIIOCKOCTBIO, YTOJI MEXTY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE MEXKAY
IPSIMBIMHU, PACCTOSTHUE MEXY INIOCKOCTSIMH; YMEHUE UCII0Ib30BaTh
IIPY PELICHUH 3a/1a4 U3y4YeHHbIE (aKThl U TEOPEMBI INIAHUMETPUH;
YMEHHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYIKAIOIIET0 MHUPA;

10) ymeHue onepupoBaTh NOHATUAMU: MHOTOI'PaHHUK, CEUCHHE
MHOTOTpaHHHKa, Ky0, mapajieNenune], mpusMa, nupamuia, purypa u
IIOBEPXHOCTh BPALIEHUs, IMIIMH]P, KOHYC, Iap, chepa, ceueHUs
(Gurypsl BpaleHus, INIOCKOCTh, Kacarouiascs cepsbl, IIINHApPa,
KOHYCa, IUI0IIa/lb MOBEPXHOCTH MUPAMU/IbI, IPU3MBI, KOHYCA,
IWIMHApPA, TUI0MAb chepbl, 00beM KyOa, mpIMOYTOJIbHOTO
napaenenunena, IupaMuabl, pU3Mbl, LIUIMHIPA, KOHYCA, 11apa;
yYMEHHE U300pakaTb MHOTOI'PAaHHUKH U TIOBEPXHOCTH BPAIICHUS, UX
CEUeHMsI OT PYKH, C IOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB U
AIIEKTPOHHBIX CPEACTB; YMEHUE PAaCIIO3HABAaTh CHMMETPHIO B
IIPOCTPAHCTBE; YMEHHUE Paclio3HaBaTh IPABUIILHBIE MHOTOTPAHHUKH;
11) ymenue onepupoBaTh NOHATUSAMU: ABH)KEHHUE B IPOCTPAHCTBE,
1oJ00HBIE (PUTYpBI B IPOCTPAHCTBE; MCIIOJIb30BaTh OTHOIIEHHUE
IUIOINaAeH MoBEpXHOCTEH 1 00BEMOB MOJOOHBIX (PUTYD MIPU PELICHUN
3ajay;

12) ymMeHue BBIYUCIATh TeOMETPUYECKUE BETMUHUHBI (JJTMHA, YTOJ,
101 Ab, 00BEM, IO/ TOBEPXHOCTH), UCIIONb3Ys U3yUYEHHbIE
(bOpMyIIbI U METO/IBI;

13) ymeHue onepupoBaTh NOHATUAMU: MIPSMOYTOJIbHAS CUCTEMA
KOOPJMHAT, KOOPAWHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJIIpHOE TIPOU3BEICHUE, YTOJ MEXK1y BEKTOPAMHU, CyMMa BEKTOPOB,
IIPOU3BEICHNE BEKTOPA HA YNCJIO0; HAXOJUTh C IOMOILIBIO N3YYEHHBIX
(opMys1 KOOpAMHATHI CEPEANHBI OTPE3KA, PACCTOSTHUE MEXTY ABYMS
TOYKaAMU;




14) ymeHue BBIOUPATH MOAXOISAIINN U3YUYEHHBIA METO TSl PELICHHS
3ajJjauy, paclo3HaBaTh MaTeMaTU4YECKUe (PaKThl 1 MaTEMATHYECKHE
MOJIENIU B PUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE;
YMEHHE TPUBOJUTH MPUMEPHI MATEMATUUECKUX OTKPBITUIA POCCUUCKON
Y MUPOBOM MAaTeMaTU4ECKOU HAYKH.

15) ymeHue onepupoBaTh NOHATUAMU: ONIPEJEIIEHUE, aKCHOMA, TEOpEMa,
CJIEZICTBHE, CBOMCTBO, MPU3HAK, I0KA3aTEIbCTBO, PABHOCUIIbHbIC
bopMyIupOBKHY; yMeHHE (HOPMYIUPOBATH 0OpaTHOE U
IPOTHBOIOJIOXKHOE YTBEPKACHUE, TPUBOAUTH IIPUMEPHI U
KOHTPIPUMEPBI, UCTOIb30BaTh METOJl MATEMaTHUECKOW MHAYKIHH;
IPOBOJIUTH JOKa3aTeIbHbIC PACCYKICHUS IPU PELICHUH 337124,
OLIEHUBATh JIOTMUECKYIO MTPABUIILHOCTh PacCy KICHUIH;

16) ymenue onepupoBaTh MOHATUAMU: MHOKECTBO, ITOJIMHOXKECTBO,
ollepalvy HaJl MHOXKECTBAMH; YMEHHE HCII0JIb30BaTh TEOPETHKO-
MHOYECTBEHHBI arnmapar AJisi OUCaHUs PEATbHBIX MPOIECCOB U
SBJICHUH U MPH PEIIEHUU 33]a4, B TOM YHCJIE U3 IPYTUX YUeOHBIX
IPEIMETOB;

17) ymenue orepupoBaTh HOHATHSAMU: Tpad, CBA3HBIN rpad, 1epeBo,
UK, Tpad Ha INIOCKOCTH; YMEHHE 33aBaTh M OMHCHIBATH Ipadbl
pa3IMYHBIMU CIIOCOOAMU; HCIIOJIB30BaTh rpadbl IPU PELICHUHN 3a7aY;
18) ymenue cBOOOAHO ONEpUPOBATH MOHATUAMU: COYETAaHHE,
IIEPECTAHOBKA, YMCIIO COYETAHUHN, YUCIIO IEPECTAHOBOK; OMHOM
HeloToHa; yMeHue NPUMEHATh KOMOMHATOPHBIE (QaKThl M PacCy KIACHUS
JUI PELIeHus 3aay;

19) ymenue onepupoBaTh NOHATUSAMU: HATYpPaAJIbHOE YUCIIO, LIEJI0€
YHCII0, OCTAaTOK 10 MOYJIIO, pallMOHAIEHOE YHCII0, UPPALIMOHAIBHOE
YHCII0, MHOXKECTBA HATypPAJIbHBIX, LIEJIbIX, PALUOHANIBHBIX,
JeMCTBUTENBHBIX YUCEI; YMEHHE UCTIOIb30BATh IIPU3HAKU JAETHUMOCTH,
HaVMEHbIIMN OOIIMI IEeIUTENb U HAUMEHbIlIee 001ee KpaTHOE,
anropuT™ EBKiMaa npu pemeHnu 3ajad; 3HaKOMCTBO € Pa3IUUHBIMU
NO3ULIMOHHBIMU CUCTEMaMH CUHUCIICHHUS;

20) ymeHue cBOOOAHO ONEpUPOBAThH MOHATUAMU: CTEIIEHb C LEJIBIM
HoKa3aTesaeM, KOpeHb HaTypajlbHOW CTENEHH, CTENEHb C pallMOHAIbHBIM
nokasareseM, CTEeNeHb C ACHCTBUTENLHBIM (BELIECTBEHHBIM)
noKasareseM, JJorapudm gucia, CHHYC, KOCUHYC M TaHT€HC
IPOM3BOJILHOTO YHCIIA;

21) ymeHue onepupoBaTh MOHATUAMU: TOXKJECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CUCTEMA YPaBHEHUH U
HEPaBEHCTB, PABHOCUIIbHOCTh YPAaBHEHU, HEPAaBEHCTB U CHCTEM,
panmoHaibHbIe, UPPALMOHAIBHBIE, TIOKAa3aTeIbHbIE, CTETICHHBIE,
Jorapu(pMHUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHMSI, HEPAaBEHCTBA U
CHCTEMBI; yMEHHUE peIllaTh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI C
MIOMOILBIO PA3JIMYHBIX IPUEMOB; PEIIATh YPAaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TapaMeTpOM; IPUMEHSTh ypaBHEHHUs, HEPABEHCTBA, UX
CHCTEMBI JJIs PEIICHUsI MaTeMaTHUECKUX 3ajiad U 3a/1a4 U3 Pa3InIHbIX
o0acTeil HayKH U pealbHOM KU3HH;

22) ymeHue CBOOOHO OTIepUPOBATh MOHATHAMU: Tpauk QyHKINH,
oOparHas pyHKIUS, KOMIO3ULIUA QYHKIHN, TUHEWHas GyHKLINS,
KBaJpaTU4Has QyHKLUs, CTeNIeHHas: QYHKIHUSA C LIEIbIM IT0Ka3aTelleM,
TPUTOHOMETpHUUYECKUE (PYHKIMH, 0OpaTHbIE TPUTOHOMETPHYECKUE
byHKIMH, TTOKa3aTeNbHas U Jiorapumudeckas QyHKIUN; yMECHUE
CTPOUTH TpapyKH (PYHKIUI, BBIMOIHATH MPeoOpazoBaHus rpauKkoB
GbyHKIIHIA,

YMEHHUE HCII0JIb30BaTh rpaduku (yHKIMN A1 H3YyUEeHHUs IPOIIECCOB U
3aBUCUMOCTEN ITPU PELICHUHU 3aa4 U3 IPYTUX Y4eOHBIX IPEIMETOB U U3




peanbHON )KU3HM; BBIpAXXaTh (OPMYIIaMU 3aBUCIMOCTH MEXTy
BEJIMYUHAMU;

YMEHHE CBOOOHO ONEPUPOBATH MOHATUAMHU: YETHOCTh (DYHKIIUH,
HNEPUOANYHOCTD (DYHKIINUU, OTPAHUYEHHOCTh (DYHKIIUH, MOHOTOHHOCTh
dyHKIMH, SKCTpeMyM (QyHKITNH, HanOoJIbIIee M HAUMEHbIIIee 3HAYCHHUS
GYHKIIUM Ha IPOMEXKYTKE; YMEHHUE MPOBOJIUTH UCCIeA0BaHNEe QYyHKIINN;
YMEHHUE HCII0JIb30BaTh CBOMCTBA M rpaduku GYHKIMNA JJIS peIIeHUs
ypaBHEHUM, HEPABEHCTB U 3aJ1ay ¢ MapaMeTpaMu; n300pakaTh Ha
KOOPJMHATHOM IIJIOCKOCTH MHOKECTBA PEILICHUM YPaBHEHUH,
HEPABEHCTB U UX CHUCTEM;

23) yMmeHue CBOOOIHO ONEPUPOBATH MOHATUSMU: TIOCTIEI0BATEIHHOCTD,
apudmeTnyecKkas mporpeccus, reoMeTpudeckast Iporpeccus,
OeckoHeuHO yObIBaoIIasi TeoOMeTpUYecKast IpOrpeccus; yMeHue
3aJ]aBaTh MOCJIEI0BATEIILHOCTH, B TOM YHUCIIE C TIOMOIIIbIO
PEKYpPPEHTHBIX (popMyII;

24) yMeHue onepupoBaTh MOHATUSAMU: HENPEPHIBHOCTH (PYHKIIHUH,
aACUMNTOTHI rpadrika GyHKIMH, IEpBasi ¥ BTOPasi MPOU3BOIHAS
GyHKIMH, TEOMETPUUECKUN ¥ PU3NUECKHUI CMBICT TTPOU3BOIHOM,
nepBooOpasHasi, OnpeeNeHHbII HHTErpall; YMEHHE HaX0IUTh
aCUMINTOTHI rpaduka GYHKIMK;, YMEHUE BBIYUCIATH TPOU3BOIHBIE
CYMMBI, TIPOU3BEICHUS, YACTHOTO U KOMITO3UIMH (DYHKIIHIA, HAXOIUTh
ypaBHEHHUE KacaTeJIbHOU K rpaduKy QyHKIINH;

YMEHHUE HCII0JIb30BaTh MPOU3BOIHYIO JUISl UCCIICAOBAHUS (DYHKIUH, 115
HAXO0X/ICHUS HAaWTYYIlIero PeleHUs B IPUKIAJHBIX, B TOM YUCIIE
COLMAIbHO-9KOHOMHYECKUX U (PU3UUECKUX 3a]1auax, AJIsl ONpeaeIICHUS
CKOpPOCTH M YCKOPEHHMST; HAXOIUTh IJIOUIa I U 00BeMbI (pUryp ¢
MOMOIUIbIO UHTETpasla; MIPUBOJUTH PUMEPHI MATEMATUYECKOTO
MOJICIIUPOBAHMS ¢ TOMOIIBIO AU (depeHInanbHbIX YpaBHEHUH;

25) yMeHue onepupoBaTh MOHATUSAMU: KOMIUIEKCHOE YHCJIO,
COIPsDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOIYJIb U apTYMEHT KOMIUIEKCHOTO
ymcina, popMa 3aucu KOMIUIEKCHBIX YHcell (TeoMeTpuieckas,
TPUTOHOMETpHUYECKas U areOpanyeckas); yMeTh IPOU3BOJUTD
apudmeTnyecKre AeMCTBUS ¢ KOMIUIEKCHBIMU YHCIaMH; IPUBOAUTD
IPUMEPBI UCIIOIB30BAHUS KOMIUICKCHBIX YHCET,;

26) ymeHue CBOOOHO ONIEPUPOBATH MOHITHIMU: CPEIHEE
apudmMeTHuecKoe, MeauaHa, HanOoJbIlee 1 HaUMEHbIIIee 3HaYCHNUS,
pa3Max, Tucnepcus, CTaHIapTHOE OTKJIOHEHHE I OMMCAHUSI YUCIOBBIX
JAHHBIX; YMEHHUE UCCIIE0BAaTh CTATUCTUYECKHUE JaHHBIE, B TOM YHUCIIE C
MPUMEHEHHEM I'pa)UUeCKUX METO/I0B U 3JIEKTPOHHBIX CPECTB;
rpadu4ecKy UCCIeI0BaTh COBMECTHBIC HAOIIOIEHHS C TIOMOIIBIO
JIMarpaMM pacCerMBaHMS U JIMHEWMHOUN perpeccuu;

27) yMeHUe HaXOJUTh BEPOATHOCTH COOBITUI C HCIOIB30BAHUEM
rpaduuecKux METOA0B; MIPUMEHSTH [ pelIeHus 3a1a4 POPMYJIbI
CJIO’KEHUS U YMHOXKEHUS BEpOATHOCTEH, (hopMyITy MmosTHON
BeposTHOCTH, popmyry bepHyin, komOuHaTOpHBIE (haKTHl U
(opMyIIBI; OLIEHUBATH BEPOSTHOCTH PEAJIbHBIX COOBITHI; yMEHHE
OTepUpPOBATh MOHITUSIMU: Cy4ailHas BeJIMYMHA, paclpeesieHue
BEPOATHOCTEN, MAaTEMaTUUECKOE OXKHUAAHNUE, TUCTIEPCHUS U CTaHIapTHOE
OTKJIOHEHHE CITy4yallHOW BETMYUHBI, QYHKIIMU pacrpeaesieHus u
IUIOTHOCTH PAaBHOMEPHOI0, TOKA3aTENbHOI'O0 U HOPMAJIBHOTO
pacnpeneneHnii; yMeHHe UCI0JIb30BaTh CBOMCTBA U3YyUEHHBIX
pacrpeneneHuit 1yl peleHus 3a/1a4; 3HAKOMCTBO C MTOHITUSMU: 3aKOH
OOJIBIINX YKCEN, METOIbI BHIOOPOUYHBIX MCCIIECAOBAHUI; YMEHHE
NPUBOIUTH MPUMEPHI IPOSIBIICHUS 3aKOHA OOJIBIINX YUCEl B
PUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSX;




28) ymeHue cBOOOHO ONEpUPOBATh MOHATUAMU: TOUKA, IpSAMasi,
IUTOCKOCTB, IPOCTPAHCTBO, OTPE30K, JIyd, INIOCKUI YTOJI, IByTPaHHBIHA
yToJl, TpeXTPaHHbIi yToJl, IepeceKarolecs, napaieabHble 1
CKpEIIMBAIOIIHeCs IPsAMbIC, TapauIeIbHOCTh U NEPIIEHANKYISIPHOCTh
OPSAMBIX M IJIOCKOCTEH, YTOJI MEKIY IPSAMBIMHU, YTOJI MEXy MPSIMOH 1
IUTOCKOCTBIO, YTOJI MEX/Ty TUIOCKOCTSIMH; YMEHHUE UCTIONIb30BATh TIPH
peILIeHUH 3a/1a4 U3y4YeHHBbIE (PAKTHI U TEOPEMBbI IJITAHUMETPUHU; YMEHHE
OLICHMBATH pa3Mephl 0OBEKTOB B OKPY’KAIOIIEM MUPE; YMEHHUE
OTIepUPOBATH MOHATHSIMU: MHOTOI'PAaHHHK, CEYEHUE MHOTOTPAaHHUKA,
NpaBIJIBHBII MHOTOTPaHHUK, IPpU3Ma, THpaMuza, purypa u
MOBEPXHOCTH BpPALICHHUs, IUIMHIP, KOHYC, I1ap, cdepa, pa3zBepTka
HIOBEPXHOCTH, CEUCHHS KOHYCA M LIMH/IPA, TapajIeIbHbIE OCH HIIH
OCHOBAHHMIO, CEUEHHE 11apa, IUIOCKOCTh, Kacaromasics chepsl,
IWJIMH/PA, KOHYCa; yMEHHE CTPOUTH CEUYCHHE MHOTOTPaHHHUKA,
n300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TIOBEPXHOCTH BPALICHHUS, UX
CEYCHUS, B TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB; YMEHHE
IPUMEHSTH CBOMCTBAa TEOMETPHUECKUX (UTYP, CAMOCTOSTEITLHO
(GopMyITHpPOBATH ONPEEICHHS N3ydaeMbIX (DUTYP, BBIIBUTATH THITOTE3bI
0 CBOMCTBAaX W MPU3HAKaX reOMETPUIECKUX (PUryp, 000CHOBBIBATH HITH
OIIPOBEPraTh UX; yMEHHE IPOBOANTH KJIACCUPHUKALNIO GUTYD IO
pa3IMYHBIM MPU3HAKAM, BBIIOIHATE HEOOXOIUMBIE TOTIOJIHUTEIbHBIC
HOCTPOCHHUS;

29) ymeHue cBOOOIHO ONEpUPOBATh MOHATUAMU: TUIOAAb (DUTYPBI,
00beM (pUTypbl, BETUUNHA YTIIa, PACCTOSHUE OT TOYKH JI0 TUNIOCKOCTH,
paccTosiHie MEeXIY IPSIMBIMU, PACCTOSTHIE MEXy IIIOCKOCTSAMH,
Iomaab chepsl, IIOMIAL TOBEPXHOCTH MUPAMUIbI, IPU3MBI, KOHYCA,
IIHHPA, 00beM KyOa, IpsSMOYTOIBHOTO TapauIeIIeHIe A,
OUPaMUJIbI, TPU3MBI, HWIMHAPA, KOHYCA, [1apa; yMEHHE HaXOAUTh
OTHOIIIEHHE 00BEMOB MOJJOOHBIX PUTYD;

30) ymenue cBOOOHO ONIEpUPOBATH MOHIATUSMU: IBUKECHHUE,
HapauIeNbHBIN TEPeHOC, CHMMETPHS Ha IFIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, IPeoOpazoBaHue MOJ00us, TOJOOHBIC (DUTYPBI; YMEHHE
pacro3HaBaTh paBHbIC M OJJOOHBIE GUTYPHI, B TOM YHCIE B IIPUPOE,
HCKYCCTBE, apXUTEKTYPE; YMEHHUE HCIIOJI30BaTh F€OMETPHUIECKUE
OTHOUICHUS, HAXOAUTh TEOMETPUIECKNE BETMYUHBI (JUITMHA, YTOJ,
IUI0IAAb, 00BEM) MPHU PEIICHUH 3a]a4 U3 APYTUX YUeOHBIX MPEIMETOB
Y U3 PeaIbHOM KU3HHU;

31) ymenue cBOOOHO ONIEPUPOBATH MOHATUSMU: MPSIMOYTOJIbHAS
crcTeMa KOOPAMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPHHATHI BEKTOPA,
CyMMa BEKTOPOB, IPOU3BEICHHE BEKTOPA HA YHUCIIO, pa3I0KEeHUE
BEKTOpA 10 0a3ucy, CKaIIpHOE IPOU3BEICHNE, BEKTOPHOE
NPOM3BEACHUE, YTOJl MEKAY BEKTOPAMHU; YMEHHUE UCIIOIB30BATh
BEKTOPHBIN ¥ KOOPIMHATHBIN METO/ JJIsl PEIICHUS] TEOMETPUIECKUX
3a[a4 ¥ 3a/1a4 JPyTuX y4eOHbIX IPEIMETOB; ONIEPUPOBATH MOHATUSIMU:
Martpuia 2x2 u 3x3, onpeaeuTeb MaTPULIbl, TEOMETPUIECKHUI CMBICIT
OTIpE/IeTUTEIIS;

32) ymeHne MOJIeIMPOBATh peabHbIC CUTYalllH Ha SI3BIKE MAaTEMAaTHKH;
COCTaBJIATh BBIPAKEHUS, YPAaBHEHHsI, HEPABEHCTBA U MX CHCTEMBI IO
YCJIOBHIO 3a]1a4¥, NCCIIEI0BATh TOCTPOCHHBIE MOJICIH C
UCTIOJIb30BaHUEM arapaTa anreOpbl, HHTEPIPETUPOBATH MOJTyYECHHBIN
pe3yiIbTaT; CTPOUTh MATEMAaTHYECKHE MOJIEIIN C TOMOIIIBIO
reOMETPUYECKUX MOHATUH M BEJIMYUH, PEeLIaTh CBA3aHHBIE C HUMHU
NPaKTHYECKHE 33/1a41; COCTABIATH BEPOSATHOCTHYIO MOJIETIb U
UHTEPIPETHPOBATH NOTYUCHHBIA PE3yIbTaT; pEIIaTh MPUKIATHBIC




3a/1a4M CpeACTBAMM MaTEMaTUYECKOIO aHAJIN3a, B TOM UUCIIE
COLIMATIbHO-9KOHOMHMYECKOTO U (PU3UUECKOr0 XapaKTepa;

33) ymeHue BBIOMPATH TIOIXO SN METOT JJIsL PEIICHUS 3a1a4K;
MNOHUMaHNE 3HAYUMOCTH MaT€MAaTUKHU B U3YUYEHUU IPUPOJHBIX U
OO0IIeCTBEHHBIX MPOIIECCOB U SIBJICHUN; yMEHUE Paclio3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTEMATHUKHU B NCKYCCTBE, YMEHHUE ITPUBOJUTH
IIPUMEPBI MATEMAaTUYECKUX OTKPBITUN POCCUNCKOW U MUPOBOI
MaTeMaTUYECKON HAyKH.
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