AJiredpa ¥ Ha4YaJI1a aHAJIN3a — aHHOTALUsA K pa00oyuM nporpamMmam
(11 kaacc - 6a30BbIil YPOBEHbD)

Paboune mporpammel mo anrebpe u Hadaigam aHanu3a (11 kmaccel, 0a30BBI YpOBEHB)
paspaboTtansl Ha ocHoBe dDeneparsbHOr0 KOMIIOHEHTa TOCYAApCTBEHHOTO CTaHAAapTa CpPEIHEro
(momHOro) oOO0mIEro 00pa30BaHUs, YTBEPXKACHHOTO TpUKa3oM MuUHHUCTEpCTBa 00pa30BaHUS
Poccuiickoit @eneparuu ot 05.03.2004 Ne 1089 «OO6 yrBepxkaeHun (enepanbHOTO KOMIIOHEHTA
rOCYJapCTBEHHBIX CTAaHAAPTOB HAYaJbHOIO OOIIEr0, OCHOBHOTO OOIIEr0 M CPEAHEro (IOJHOTO)
oOmero oopazoBaHusi, ABTOPCKOI porpaMmbl: Anredpa U Hadajla MaTeMaTH4eckoro aHanmsa. 10 —
11 xmaccer (6a30Bblit ypoBeHb) / aBT.- cocT A.I.Mopakosud, I1.B. CemeHnoB «Anrebpa u Hayana
aHanu3a» ydeOHuK mius 10-11 xmaccoB oOmieoOpa3oBaTeNbHBIX yUpeKIeHHH.(0a30BbIli  YPOBEHD
Mockga.2019. Muemo3uHa.

YUYEBHO-METOMYECKUI KOMIUIEKC (YMK):
A.I''Mopakosuy, I1.B. CemenoB «AnreOpa u Havasa aHaiau3a» ydeOHuK a1 11 kiraccoB
o0meo0pazoBarenbHBIX yupexaeHuii. Mocksa. 2019. . Maemo3nHa

YUEBHbBIN [VIAH (KOIHYECTBO 4acoB):
11 xnacc — 3 gaca B Henemnro, 102 yaca B rof.

LEJIN:

« (hoopMUpOBaHKE TMPEACTABICHUN 00 HIEAX M METOJaX MaTeMaTHKH; O MaTeMaTHKe Kak
YHHUBEPCAILHOM SI3bIKE HAyKH, CPEICTBE MOJICIIMPOBAHUS SIBJICHUI 1 TIPOIIECCOB;

* OBJIAAICHUC YCTHBIM W TIHUCbMCHHBIM MATCMATHUYCCKUM A3BIKOM, MAaTCMATUYCCKUMU
3HAaHUSIMH M YMEHHUSMH, HEOOXOJMUMBIMH JUIsI M3YYEHHUS IIKOJIBHBIX €CTECTBEHHO — HAyYHBIX
AUCHUIUIMH, IJId MOPOLOJIKCHUA O6pa3OBaHI/ISI U OCBOCHUA H36paHHOﬁ CIICIHUAJIbHOCTHU Ha
COBPEMEHHOM YPOBHE;

* pa3BUTUC JIOTHUYCCKOTI'O MBbINIJIICHHUA, aHFOpHTMquCKOﬁ KYJIbTYpPbI, HNPOCTPAHCTBCHHOI'O
BOOOpaXCHUsI, pa3BUTHE MATEMAaTHYECKOTO MBIIIUICHUSI U HHTYHIINY, TBOPUYECKUX CITIOCOOHOCTEH Ha
YPOBHE, HGO6XOI[I/IMOM AJIL IPOAOJIKCHU A O6pa3OBaHI/I$I n I CaMOCTOSITCIILHOU ACATCIIBHOCTH B
00J1aCTH MaTEMaTHUKH M €€ MPUJIOKEHUI B OymyIel mpodecCHOHAIbHOMN e TEIbHOCTH;

* BOCIIUTAHUC CPCACTBAMU MATCMATHUKH KYJIbTYPbl JIMYHOCTU: 3HAKOMCTBO C HCTOpHeﬁ
Pa3BUTHS MaTEMAaTHUKH, BOJIOIMECH MAaTeMAaTUYECKUX HJICH, TOHMMaHUE 3HAYUMOCTH MAaTEMAaTHKH
JUTs OOIIECTBEHHOTO TIporpecca.

3AIAYN:

« (bopMHUpOBaHME YMEHHMM M HABBIKOB peEIIeHHs 3aJad 0a30BOr0 YPOBHS IO TOTOBBIM
YepTekaM C COMPOBOXKIACHUEM KPAaTKOTO PELICHUS;

 (hoopMHUpOBaHHE YMEHHUS TPUMEHSATh MOJyYEHHBIE 3HAHUS JUIS PEHIeHHs] MPAKTHKO-
OpUEHTHUPOBAHHBIX 33/1a4;

« (hopMUpOBaHKE YMEHHUSI IOTUYECKU OOOCHOBBIBAThH BHIBObI, IPOBOIUTH JOKA3aTENbCTBA.

[HPOI'PAMMbBI OBECIIEYMBAIOT NOCTMXXEHUE BbIITY CKHUKAMU CPEJIHEI
IIKOJIbI OITPEJAEJIEHHBIX KOMIIETEHLIMM U ITPEAMETHBIX PE3YJIbTATOB.

OBIIME KOMIIETEHILIUU

« YMeHHE SCHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICJIIM B YCTHOM M NMHUCbMEHHOU (opme,
HNOHUMATL CMBICH IIOCTABJICHHOU 3ala4M, BBICTpaWBATh APTYMCHTALIUIO, INPUBOAWUTH HNPHUMCPBI U
KOHTPIIPUMEDHI.

. KpI/ITI/I‘IHOCTI: MBIIIJICHUA, YMCHHC pacrio3HaBaThb JIOTUYCCKU HCKOPPCKTHBIC
BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (paKTa.



- [IpeacraBnenne o mMaTeMaTHYECKOM Hayke Kak cdepe UYeIoBEHYEeCKOH AesATENbHOCTH, 00
ATamnax ee pa3BUTHUs, O €€ 3HAUMMOCTH JJIsl pa3BUTHUS LIUBUIIM3AIUH.

« KpearuBHOCTh MBIIUIEHNS, WHULHAATHBA, HAaXOJYUBOCTb, AKTUBHOCTH NPHU PEIICHUH
MaTeMaTUYeCKUX 3a/1au.

« YMeHHE KOHTPOJIMPOBATH MPOIIECC B PE3yIbTaT yUeOHON MaTeMaTHYECKOM JIESITEIIbHOCTH.

« ClocoOHOCTh K SMOLIMOHAJIBHOMY BOCHPHUSATHIO MaTeMaTH4YEeCKUX OOBEKTOB, 3ajad,
pELIECHHH, pacCyKICHU.

« YMeHHue BHJETh MaTEeMaTHYECKYIO 3a/lauy B KOHTEKCTE€ MPOOJIEMHOH CHUTyallMu B APYTHX
JUCLUIIIINHAX, B OKPYKAIOLIEH KU3HH.

« YMeHUE HaXOJUTh B Pa3InYHBIX MCTOYHHMKAX MH(POPMALNIO, HEOOXOAUMYIO ISl PELICHUs
MaTeMaTHYeCKUX NpoOsieM, W MPEACTaBIsATh €€ B MOHATHOW (opme, MPUHUMATh pEUICHHE B
YCIIOBHSIX HETIOJIHOW U U30BITOYHOM, TOYHOIM U BEPOSTHOCTHOM MH(OpMAIIHH.

« YMeHMe MOHMMAaTh U HUCIOJB30BaTh MaTeMAaTUYECKUE CpEeACTBa HarIAIHOCTH (Tpaduku,
JrarpamMmbl, TaOIHIIBI, CXEMBI U Jp.) IS WILTFOCTPALlUU, HHTEPIPETALMU, apTyMEHTAIIH.

« YMeHMe BBIABUTATh TUIOTE3bl IIPU PEIICHUU yYeOHBIX 3a/1a4 M MOHUMAaTh HEOOXOAUMOCTh
UX MPOBEPKH.

e YMeHNEe NpUMEHSITh HWHAYKTUBHbIE U JIeAYKTHBHBIE CIIOCOOBI pPACCyXIEHUM, BUIETh
pa3IMyYHbIE CTPATETUHN PELICHUS 3a1a4.

o [loHMMaHWe CYIIHOCTH aNTOPUTMUYECKUX TMPEANHCAHUA U YMEHHE [IECTBOBATH B
COOTBETCTBHH C MPEAJIOKEHHBIM aJITOPUTMOM.

« YMeHHNe caMOCTOATEIbHO CTaBUTH LEJIH, BHIOMPATh U CO3/1aBaTh aJrOPUTMBI JJIsl pEeLICHUS
y4eOHBIX MAaTEeMaTHUECKUX MTPOOIIEM.

« YMEHHE IUIaHUPOBATH U OCYLIECTBIIATH JAEATEIbHOCTh, HAIIPABICHHYIO HA PEIICHHUE 3a]a4
HCCIIEI0BATEIBCKOTO XapaKTepa.

- [lepBoHavanbHble MpeACTaBICHUS 00 HUIESX W METOoAaX MaTeMaTUKH KaK YHUBEPCAIbHOM
A3BIKE HAYKU U TEXHUKHU, CPEJCTBE MOJEINPOBAHMS SIBJIEHUI U IPOLIECCOB.

[MPEAMETHGBIE PE3VYJIbTATHI

Ilpeomemnasn ooracme «Apugpmemuxa»

* IEPEXOIUTH OT OJHOUW (POPMBI 3aITUCH YHUCE K IPYTOH, MIPEACTABIATh JECITHUHYIO APOOh B
BUJIC OOBIKHOBCHHOW M OOBIKHOBCHHYIO — B BHJIE ICCATUYHOM, 3alMCHIBATH OOJBIINE W Mallbie
YHClia C UCTIOJIH30BAHUEM LIEJBIX CTETICHEH JIEeCATKH;

* BBIMIOJIHATH apU(METHYECKHE JCHCTBHS C palMOHAIBHBIMH YHCIAMH, CPaBHHBATH
paroHaIbHbIC U IEHCTBUTEIBHBIC YUCIIA, HAXOAUTh B HECIIOKHBIX CITyJasX 3HAYCHUS CTEIEHEH C
[EJIBIMHA TTOKA3aTeIsIMH, HAXOIUTh 3HAYCHHS YHCIIOBBIX BBIPOKEHHIA;

¢ OKPYTJISATH IIEJIbIE YHUCJIa W JIECATUYHBIE JIPOOH, HAXOIUTh TMPUOIMKEHHUS YHUCET C
HE/IOCTaTKOM U U30BITKOM, BBITTOJHSATH OIICHKY YHCIIOBBIX BBIPAYKCHHIA;

* TIOJI30BATHCS. OCHOBHBIMH EIUHUIIAMH JUTMHBI, MacChl, BPEMEHH, CKOPOCTH, ILJIOLIA/IH,
o0beMa, BEIpaKkaTh 00Jiee KPYITHBIE €IMHUITBI Yepe3 Oojiee MeIKrue U Hao0opoT;

e pemaTh TEKCTOBBIE 3aJaud, BKIIOYAas 3aJa4d, CBS3aHHBIE C OTHOIIGHHWEM U
MPONOPIIMOHATLHOCTHIO BETMYWH, C APOOSMHU U IPOIICHTAMH.

Hcnonvzoeams npuobpemenHvle 3HAHUA U YMEHUs 6 NPAKMUYECKOU OeamenbHOCU U
NOBCEOHEBHOU HCUZHU O

e pEIIeHUs] HECIIOXKHBIX MPAKTUYECKUX PACUETHBIX 3a7ad, B TOM YHCIIe C MCIOJIh30BAaHUEM
(pu HEOOXOAMMOCTH) CIIPABOYHBIX MATEPHAIIOB, KaJIbKYJISTOPa, KOMITBIOTEPA;

* YCTHOM MPUKUIKYU U OLIEHKH PE3yJIbTaTa BEIYUCICHUH, POBEPKH PE3yIbTaTa BRIYHCICHUS C
WCTIOJIb30BAHUEM PA3IMYHBIX TPHEMOB;

¢ UHTEPIIPETAIMA PE3yAbTATOB PEIICHUS 3a/ad C YYeTOM OTPAaHUYCHUMU, CBS3aHHBIX C
peaTbHBIMU CBOHCTBAMHU PacCMAaTPHUBAEMBIX TIPOIIECCOB U SIBIICHUH.

IIpeomemnas obracme «Aneebpax»

* COCTABIISITh OYKBEHHBIC BBIPOKEHHS U (OPMYIBI 10 YCIOBUSM 3a/ad; OCYIICCTBISTH B
BBIpOXKEHUSAX U (HOPMYJIaX YUCIOBBIC MOJCTAHOBKU M BBIMOJIHATH COOTBETCTBYIONINE BBIYUCIICHUS,



OCYILIECTBIIATh IOACTAaHOBKY OJHOIO BBIPAXKEHUS B Jpyroe, BbIpakaTh B (opMysnax OAHY
MEPEMEHHYIO Yepe3 OCTANIbHbIE;

* BBIIIOJIHATH: OCHOBHBIE JICMCTBUS CO CTEMEHAMM C LEIbIMHU NIOKA3aTeNIIMH, C MHOTOWICHAMHU
U C anreOpanyecKuMu JpoOsSMHU; pPa3JIOKEHHE MHOTOUICHOB Ha MHOXXHTENH; TOXICCTBEHHBIC
peoOpa30BaHUs PAIllMOHATBHBIX BBIPAKEHUHN;

e pelIaTh JIMHEWHBIE YPaBHEHHUs, CHUCTEMBI [JBYX JIMHCHHBIX YPAaBHEHUW C JBYMs
IIEPEMEHHBIMU;

e pemaTh TEKCTOBBIC 3aa4yd anreOpanyecKuM METOJIOM, HHTEPIPETUPOBATH IMOYYCHHBIN
pe3yNbTaT, MPOBOJIUTE OTOOP peuIeHu ucxoas u3 GoOpMyJIHPOBKY 3aauu;

* n300paXkaTh YKciaa TOUKaMU Ha KOOPAWHATHOM MPsIMON;

* OIPENEATh KOOPAUHATHI TOUKH TUIOCKOCTH, CTPOUTH TOYKH C 33JaHHBIMU KOOPJANHATAMH.

Hcnonvzoeams npuobpemenHvle 3HAHUA U YMEHUs 6 NPAKMUYECKOU OeamenbHOCMU U
NOBCEOHEBHOU HCUSHU OIS

* BBITIOJTHEHHSI PAcYETOB MO GopMyaM, COCTaBIeHUST (pOpPMyI, BRIPAXKAOIIUX 3aBUCUMOCTH
MEXy pealbHbIMU BEIMUMHAMU, HAXO0XKIECHUS HYKHOU (DOPMYJIBI B CIIPAaBOYHBIX MaTepHanax;

¢ MOJACIIMPOBAHUS MPAKTHUECKUX CUTyallud U MCCIENOBAHUS TOCTPOCHHBIX MOJIEIEH C
MCIOJIb30BaHUEM arrapara anreOpbl;

 OMMCAHUSA 3aBUCUMOCTEH Mexay (U3HUECKMMH BEIMYMHAMH COOTBETCTBYIOLIUMH
dbopMynaMu IpH UCCIEI0BAaHUU HECIOKHBIX MTPAKTUUECKUX CUTYaIHil.

IIpeomemnas obnacmv «InemeHmbl 102UKU, KOMOUHAMOPUKU, CMAMUCMUKU U Meopuu
8eposIMHOCmeEl »

* IPOBOJIUTH HECJIOXKHBIE JOKA3aTENbCTBA, MOJYy4aTh MPOCTEUILINE CINEACTBUS U3 U3BECTHBIX
WY paHee NOJIYYCHHBIX YTBEPXKICHUM, OLEHHMBATh JIOTMYECKYIO IMPABWIBHOCTh PACCYXKICHUH,
WCII0JIb30BaTh MPUMEPHI ISl WILTIOCTPALIUUA U KOHTPIPUMEPHI ISl ONIPOBEPKEHUS YTBEPKIACHU;

 U3BJIEKaTh HMH(POPMAIIMIO, TPEICTAaBICHHYIO B TabmWIax, Ha JuarpamMmax, Trpadukax,
COCTaBJIATh TAOIHIIBI, CTPOUTH JUATPAMMBI U TpaduKH;

e pemiaTh KOMOMHATOpHBIE 3a/Jayll MyTeM CHCTEMaTU4Yeckoro mepedopa BO3MOMKHBIX
BAPUAHTOB U C UCIOJIb30BAaHUEM TpaBUjIa YMHOKEHUS;

* BBIYMCIIATH CPEIHUE 3HAUYEHHUSI PE3yIbTaTOB U3MEPEHHUN;

¢ HAXOJUTh YacTOTy COOBITHS, WCIONB3yd COOCTBEHHbIE HAOMIOJEHUS U TOTOBBIE
CTaTUCTUYECKNE JAHHBIE;

* HAXOJUTh BEPOATHOCTH CIYYalHBIX COOBITHI B IPOCTEHIINX CIydasiX.

Hcnonvszoeams npuobpemenmvie 3HAHUS U YMEHUSA 6 NPAKMUYECKOU OesimelbHOCmU U
N0BCEOHEBHOU HCU3HU OIS

* BBICTPaMBaHUs apryMEHTALMH MPU JOKA3aTEeIbCTBE U B TUAJIOTE;

* pacro3HaBaHUS JIOTUYECKU HEKOPPEKTHBIX PACCyKICHUN;

* 3aIIMCU MAaTEMaTUYECKUX YTBEPKICHUMN, JOKA3aTEIbCTB;

 QHAJIM3a PEATBbHBIX YHUCIOBBIX TaHHBIX, MPEACTABICHHBIX B BUJC IUarpamm, rpadukos,
TalJIuIL;

e pelIeHUs] MPAKTHYECKUX 3a7ad B TMOBCEIHEBHON M MPOPECCHOHATHHOW AEATEIHHOCTU C
WCIIOIb30BAaHUEM JCHCTBUU C YHCIaMH, TPOIEHTOB, JUIMH, IUIOMAJeH, OObEMOB, BPEMEHH,
CKOPOCTH;

 pelIeHUs yYEeOHBIX M TPAKTUYECKHX 3aJad, TPEOYIOIHUX CHUCTeMaTHYecKoro mnepedopa
BApUAHTOB;

 CPaBHEHHUSI IIAaHCOB HACTYIUICHMSI CIIy4allHBIX COOBITHI, OLEHKH BEPOSITHOCTH CIIy4ailHOTO
COOBITHS B MIPAKTUYECKUX CUTYAIUSAX, COMOCTABIICHUS MOJIENIH C PEaTbHOM CUTYyallueH;

* IOHUMAaHHUSI CTATUCTUYECKUX YTBEPKICHHIA.

B pesynbmame u3zyuenus mamemamuxu Ha 0a3080M ypoeHe 8 cmapuiel WKoae Y4eHUK
00.19iceH

3namu:



« 3HAYEHHE MAaTEeMaTH4YeCKOW HayKu [Js peuieHus 3a7ady, BO3HUKAIOIIUX B TEOpPUU U
MPAKTUKE; IIHPOTY M OTPAaHUYCHHOCTh NPUMEHEHHUS MATeMAaTHYECKUX METOJOB K aHaIu3y Hu
MCCJIETOBAaHUIO TIPOIIECCOB U SIBJICHUI B MPUPOJE U OOLIECTBE;

* 3HaYCHHUE MPAKTUKU W BOMPOCOB, BO3HUKAIONIUX B CAMO MaTeMaTHKe, sl (GOPMHUPOBAHUS
U Pa3BUTHUS MaTEeMaTUYECKON HAyKu;

e UICW PACIIUPEHUS YHUCIOBBIX MHOXKECTB Kak crmocoba TOCTPOSHUST  HOBOTO
MaTEeMaTHYECKOro anmnapara Jjsl pelieHus MPaKTUYeCKUX 3a/1a4 U BHYTPEHHUX 3aj]ady MaTeMaTHUKHU;

« 3HAYCHUE WJCH, METOJOB M pEe3yIbTaTOB aireOppl W MAaTeMaTU4YEeCKOTO aHalu3a s
MOCTPOEHUS MOJIEJIE pealTbHBIX MPOIECCOB U CUTYAIINH;

¢ BOBMOXKHOCTH T'€OMETPHYECKOTO SI3bIKa KaK CpEJICTBAa OMUCAHUS CBOWCTB peaTbHBIX
MPEIMETOB U UX B3aHMHOT'O PACIOJIOKEHUS;

¢ VHUBEPCAIBHBI XapakTep 3aKOHOB JIOTUKA MAaTeMaTUYECKUX PACCYKIEHUH, HUX
MPUMEHUMOCTh B Pa3JIMYHBIX 00JIACTSAX YEIOBEUECKOM NEATEIbHOCTH;

¢ paznuuue TpebOBaHUM, MPEABIBIIEMBIX K JOKa3aTeILCTBAM B MaTeMaTHKE, €CTECTBEHHBIX,
COLIMAJIbHO-9)KOHOMUYECKUX U TYMaHUTApHBIX HayKaX, Ha MPAKTUKE;

* POJIb AKCMOMATHUKH B MaTeMaTHKE; BO3MOXKHOCTh MOCTPOSHUSI MAaTEMAaTUYECKUX TEOpUN Ha
aKCMOMAaTHYEeCKOIl OCHOBE; 3HAUCHHE aKCUOMATHKH JJIsl APYTUX 00J1acTeil 3HAHUS U [T PAKTUKH;

 BEPOATHOCTHBIX XapaKTep Pa3InYHBIX MPOIIECCOB U 3aKOHOMEPHOCTEH OKPYKAIOIIEro MUPA.

Yucnogvle u OykgeHHbvle BbIPAHNCEHUS]

Ymemns:

e BBIMOJHATh apU(PMETHUECKUe JeWCTBUSA, codeTas YCTHble M MHCbMEHHBIE TPUEMBI,
MPUMEHEHHE BBIYUCIUTEIBHBIX YCTPOWCTB; HAXOAWTHh 3HAYCHHSI KOPHS HATYpPaJbHOH CTEICeHH,
CTENIEHH C pallOoHaJbHBIM T[OKa3aTeleM, Jorapudma, HCHOIb3Yys MpU HEOOXOIUMOCTH
BBIYHCIUTENLHBIE YCTPOICTBA; MOJIH30BATHCS OLIEHKON M MPUKUIKOHN MPU MPAKTHUECKUX PacyeTax;

e IPUMEHSTHh TIOHATHSA, CBSI3aHHBIE C JEGIMMOCTBIO LEJIBbIX YHCEN, TMpH pElIeHUN
MaTEeMaTHYECKUX 3a7ad;

¢ HAXOJUTh KOPHHM MHOTOYJIEHOB C OJHOM MEpPeMEHHOM, pacKjaJblBaTh MHOTIOWIEHBI Ha
MHOXKHTEJIH;

e BBIMOJHATh JEHUCTBUS C KOMIUIEKCHBIMH YHCJIaMH, T[0Jb30BaThCSl T'€OMETPUUYECKOMN
WHTEPIpPETAINEeH KOMIUIEKCHBIX YHUCEN, B MPOCTEUIUX CIydasX HAXOIUTh KOMIUIEKCHBIE KOPHH
YpaBHEHHUI ¢ AEMCTBUTEIHHBIMU KO UITUEHTAMH;

 IPOBOANTH MPEOOPA30BAHUS YHCIOBBIX U OYKBEHHBIX BBIPAKCHHH, BKIIIOUAIONINX CTEIICHH,
paauKaibl, Jorapu@mbl ¥ TPUTOHOMETPUYECKUE (PYHKIIUH.

Hcnonvzoeams npuobpemenHvle 3HAHUA U YMEHUs 6 NPAKMUYECKOU OeamenbHOCMU U
NOBCEOHEBHOU HCU3HU OIS

MPAKTUYECKUX pacdyeToB 1o (opmymnaM, BKIOYas (OPMYIBI, COJAEpKAIINe CTEIeHH,
paaukanbl, JorapudmMbl U TPUTOHOMETpUYECKHE (YHKIMH, MPU HEOOXOIUMOCTH HCIIONb3YS
CIIPAaBOYHbBIE MAaTEPUANBI U MPOCTEUIITNE BBIYUCIUTEIBHBIE YCTPOHUCTRA.

Dynxkyuu u epaghuxu

Ymems

e ONpeAeNsATh 3HaueHWe (YHKUMU 10 3HAYEHUIO apryMeHTa MpU PazIuyHbIX CHocobax
3aanus QYHKIUY;

 CTPOUTH rpadUKu U3YICHHBIX (YHKIIUH, BHITTOHITH IPE0Opa3oBaHus rpaguKoB;

* OINUCBIBATH MO TpaduKy U 1o Gpopmysie MOBEACHUE U CBOMCTBA (YHKIINMA;

e pelaTh ypaBHEHHMsI, CUCTEMbl YpaBHEHHM, HEPaBEHCTBA, HCIOIb3Ysl CBOICTBA (PYHKUMHA U
UX rpaduuecKue MmpeIcTaBICHHUS.

Hcnonvszoeams npuobpemenuvie 3HAHUSA U YMEHUSA 8 NPAKMUYECKOU OesimelbHOCmU U
NOBCEOHEBHOU HCU3HU O

ONMCAaHUS U UCCIEAOBAHUS C IOMOIIbIO (YHKIIMI pealbHbIX 3aBUCHUMOCTEH, MpeIcTaBICHUS
uX rpauuecKu; UHTEPIPETAnU TPaPHUKOB peaTbHBIX MIPOIECCOB.

Hauana mamemamuueckozo ananusa

Ymemso



* HaXOJIUTh CYMMY OCCKOHEYHO YOBIBAIOIICH T€OMETPUICCKON TPOTPECCHH;

* BBIUUCIIATH MPOU3BOJHBIE U TIEPBOOOPA3HBIC AIEMEHTAPHBIX (YHKIUH, MPUMEHSS TIpaBHIia
BBIYMCIICHHS TIPOU3BOIHBIX M IIEPBOOOPA3HBIX, UCIIOJIb3YsI CIIPABOYHBIC MaTEPHUAIIHI;

* UCCIIEIOBATh (DYHKIIMU U CTPOUTH UX TPaPUKU C TIOMOIIBIO MPOU3BOIHOM;

e pemIaTh 3a7a4M ¢ MPUMEHEHUEM YPaBHEHHUS KacaTeIbHOU K TpaduKy (pyHKITUH;

e pemaTh 3a7aud Ha HAXOXKJEHUE HAMOOINBIIETO W HAWMEHBIIEro 3HAa4eHHUs (DYHKIUU Ha
OTpE3KE;

* BBIUMCIIATH IJIOIIA/Ib KPUBOJMHEMHON TpaneLunH.

Hcnonvzoeamev npuobpemennvie 3HAHUA U YMEHUS 6 NPAKMUYECKOU OesmelbHOCU U
NOBCEOHeBHOU JHCU3HU OJisl PEIICHHUS] TeOMETPUYECKUX, (PU3MYECKHX, SKOHOMHUYECKHUX U APYTHX
MPUKJIATHBIX 337124, B TOM YUCJIE 3a/1ad Ha HAaMOOJBIITNE U HAMMEHBIITNE 3HAYCHHS C IPUMECHEHHEM
amnmnapara MaTeMaTHYeCKOro aHajIu3a.

Ypasuenus u nepasencmea

Ymemo

 pelIaTh panuoHaJIbHBIC, MMOKA3aTeIbHBIC U JIOTApU(DMHUUCCKUE YPAaBHECHHS M HEPAaBEHCTBA,
WpPpALMOHATIbHBIE U TPUTOHOMETPUUYECKUE YPABHEHUS, UX CUCTEMBI;

¢ IOKA3bIBATh HECJI0KHBIC HEPABEHCTBA;

e pemIaTh TEKCTOBBIE 3aJaud C TIOMOILIBIO COCTaBJICHUS YpaBHEHUW, M HEPABEHCTB,
UHTEPHPETUPYA PE3YJIbTAT C YUETOM OrPaHUYEHUM YCIIOBHUS 3a]1a4u;

* 300paXkaTh HAa KOOPJIMHATHOM TUIOCKOCTH MHOYKECTBA PEIICHUI YpaBHEHUI U HEPABEHCTB C
JBYMsI IEPEMEHHBIMHU U UX CUCTEM;

* HAXOJWUTh MPHUOTMKCHHBIC PEICHUs ypaBHEHUH M WX CHUCTEM, HCIOIB3Ys TpaduvecKuit
METO/T;

e peliaTh  ypaBHEHHS, HEPAaBEHCTBA M CHCTEMBl C TNpPUMEHEHUEM rpaduuecKkux
MPEACTABICHUH, CBOMCTB ()YHKIIUHA, TPOU3BOTHOM.

Hcnonvzoeams npuobpemenuvie 3HAHUSA U YMEHUS 8 NPAKMUYECKOU OesimelbHOCmU U
NOBCEOHEBHOU HCUIHU OIS

MOCTPOEHUSI U UCCIEOBAHUS TPOCTEUIINX MATEMATUYECKUX MOJCIICH.

Onemenmol KOMOUHAMOPUKU, CIMAMUCTIUKU U MEOPUU 8ePOSIMHOCMEl

Ymems:

s pemiaTh MpoCTeHIHMe KOMOWHATOPHBIC 3aJadyd  METOJIOM Tmepedopa, a Takke C
WCIOJIb30BAaHUEM HW3BECTHBIX (QopMys, TpeyroibHuka [lackans; BBIYUCIATE KOI(DPHIIMEHTHI
ouHoma HeroToHa o opmyiie u ¢ ucnonb3oBaHueM TpeyronbHuka [Tackans;

e BBIUUCIIATH, B MPOCTEHIINX CITy4asiX, BEPOATHOCTH COOBITUH Ha OCHOBE IMOJCYETa YHCIa
HCXOJIOB.

Ucnonvsoeams npuodbpemenuvie 3HAHUSA U YMEHUS 8 NPAKMUYECKOU OesimelbHOCmU U
NOBCEOHEBHOU HCUZHU OIS

aHallM3a peajbHBIX YHCIOBBIX JAHHBIX, MPEACTABICHHBIX B BHUJE AUarpamm, rpadukoB; IJs
aHanu3a HHQOpPMAIUK CTATUCTUYECKOTO XapaKTepa.

Obweyuebnvie ymeHus, HABLIKU U CROCOObL OesimenlbHOCMU

» B x00e uzyuenus mamemamuku 6 6a3080M Kypce cmapuiell WKOIbl Y4auuecs npoooaicaom
081a0eHUe pPaA3sHOOOPA3HbIMU CNOCOOAMU OesmelbHOCIU, NPUOOPemaiom u COBePUIeHCIBYIOM
onvim:

s IPOBEJCHUS  JOKA3aTENbHBIX PACCYKICHUH, JIOTHYECKOTO OOOCHOBAHHS  BBHIBOJIOB,
WCMOJIb30BAHUSPA3IMUHBIX  SI3BIKOB ~ MaTE€MaTWKWA ISl WUIIOCTpAlldd,  MHTEPIpETalnH,
apryMeHTalllU U JJOKa3aTelbCTBA;

e pELICHHS IIHUPOKOrO0 KJilacca 3aJad U3 pPa3IMYHbIX pa3/iesioB Kypca, MOMCKOBOM U
TBOPYECKOH JESITEIIbHOCTHU MPHU PELICHUHU 33/1a4 MOBBIIIEHHON CI0KHOCTH ¥ HETUIOBBIX 33]1a4;

e IUTAHUPOBAHUSI U OCYIIECTBICHUS QITOPUTMUYECKON JESATEIbHOCTHU: BBIMOJHEHUS U
CaMOCTOATENIbHOTO  COCTAaBJCHUS ~ AITOPUTMHUYECKUX  MPEANUCAHUA W MHCTPYKUHUH  Ha
MaTeMaTUYE€CKOM MaTepuale;



* UCIOJIb30BaHUS U CAMOCTOSTEILHOTO COCTABJICHUs ()OPMYJT HA OCHOBE 00OOIICHHS YaCTHBIX
CIIy4aeB U Pe3yJbTAaTOB SKCIIEPUMEHTA; BHIIIOJIHEHHUS PACYETOB MPAKTUIECKOTO XapaKTepa;

* IOCTPOCHUS W HWCCJICIOBAHUS MATEMATHYSCKUX MOJICICH JUIsl ONUCAHUS W PEHICHUS
MPUKIAAHBIX 3a7a4, 3a4a4 U3 CMEXHBIX JUCUUIUIMH U PEabHOW JKU3HH; MPOBEPKU U OLIEHKHU
pe3yJIbTaTOB CBOEH PabOThI, COOTHECEHHS WX C IOCTABJICHHOW 3ajaveild, ¢ JIMYHBIM KHU3HCHHBIM
OIIBITOM;

¢ CAMOCTOSITEIBHOW paboThl ¢ WCTOYHHWKAMU HWH(OpMaInuy, aHaimu3a, o0000meHus u
cHCTEeMaTHU3aluy OJTYy4eHHOW HHPOPMALIUK, HHTETPUPOBAHHUS €€ B JIMYHBIN OIIBIT;

* BOBMOXKHOCTH T'€OMETPHYECKOTO S3blKa KaK CpEJCTBAa OIMUCAHUS CBOWCTB peaTbHBIX
Hpe,Z[MeTOB " X B3aUMHOI'O pacnonon(eHmI.

COAEP’XAHUE
11 kaacc
Y4ye6GHO-TeMaTU4YeCKMI NNaH Kypca «Anrebpa v Havyana aHanusa»
Koxa-Bo
Ne Paspean! kypca
e yp 4acoB
1 [[ToBTOopenue kypca 10 knacca 4
2 |Crenenu u kopHU. CTETICHHBIE (PYHKIIHH 17
3 |[[Toka3zarenbHas u Jorapupmuieckas GyHKIHNA 29
4 |[lepBooOpa3Hasi U HHTErpaI 7
5 DIEMEHThI MATEMAaTUICCKON CTATUCTHKY, KOMOWHATOPHUKH, U TCOPUU 11
BEPOSITHOCTEH.
6 |YpaBHeHus u HepaBeHCTBa. CUCTEMbI YpaBHEHUH U HEPABEHCTB 20
7 |lloBTOpenwue 14
toro 102

®OPMbI TEKYIIET'O KOHTPOJIS U ITIPOMEXYTOYHOM ATTECTALIMNA

» Qopmbl  KOHmpona:  (PPOHTANBHBIM  ONpOC, MHAMBHMIyaldbHas paboTa Yy JIOCKH,
WHAMBUIyalbHas paboTa MO KapTodykaM, CaMOCTOsTelIbHas paboTa, MpoBepovHas pabdoTa,
MaTeMaTHYeCKUI IUKTaHT, TECTOBas paboTa.

o [IpomexxyTouHast ~ arTecTauuss  OPOBOIUTCI B (opMe  TecToB,  KOHTPOJBHBIX,
CaMOCTOSATEILHBIX padoT.

« UtoroBas arrecranus NpeaycMOTpeHa B BHJE WUTOIOBOH KOHTPOJIBHON paboThl. TOorom
BBISIBIICHUS PE3YJIbTATOB 3HAHUI MO U3yYCHHOH TeMe SIBISIFOTCA — KOHTPOJIbHBIE PA0OTHI, KOTOpHIE
COCTABIISICTCSI C YYETOM 00s13aTeNbHBIX PE3yIbTATOB 00yUEHUSI.

o [IpomexyrouHass arrecTanus MNPOBOAUTCS B (OpME MaTeMaTHYECKUX JUKTAHTOB,
KOHTPOJIbHBIX U CAMOCTOSITENIBHBIX paloT.

Buowr xoumpons snanuii u ymenuti:

o [IpenBapuTENbHBIN (IMAarHOCTUYECKHI): MPOBOIAT B Hayayie y4eOHOTO Toja, MOIYrous,
4eTBEPTH, Ha MEPBBIX YPOKax HOBOI'O paszeiia MU TeMbl yueOHoro Kypca. Ero ¢yHkiroHansHoe
Ha3HAYEHUE COCTOUT B TOM, YTOOBI U3YYUTh YPOBEHb TOTOBHOCTHU y4allUXCsl K BOCIPHUSATHIO HOBOTO
Marepuana. Ha OCHOBE HNaHHBIX IUArHOCTMYECKOIO KOHTPOJIS YYMTEIb IUIAHUPYET H3Y4YCHHE



HOBOTO Martepuaja, MpeaycMaTpUBaeT COMYTCTBYIOIIEE MOBTOPEHHE, MpopadaThiBaeT BHYTPU- H
MEXXTEMHBIE CBSI3U, aKTyaJIM3UPYET 3HAHUS, KOTOPBIC paHee He ObUTH BOCTPEOOBAHBI.

 Texymuii: camasi omnepaTuBHas, TMHAMUYHAS W THOKas MPOBEPKa pe3yJbTaTOB OOYy4YCHHUSI.
Texymumii KOHTPOJIb COMPOBOXKAAET Mporece GOPMHUPOBAHUS HOBBIX 3HAaHUHM U YMEHUH, KOTJa ele
paHo TOBOpUTH 00 WX copMupoBaHHOCTH. OCHOBHAS II€JIb ATOTO KOHTPOJISI — MPOBECTH aHAIHU3
xo1a (hopMHUPOBAHUS 3HAHUN U YMEHHUI. ITO JaeT BO3MOXHOCTh YYUTEIIO CBOEBPEMEHHO BBISIBUTH
HEJIOCTAaTKW, YCTAHOBUTh HMX MPUYMHBI W TOATOTOBUTH MaTE€pUaJIbl, MO3BOJIAIONINE YCTPAHUTH
HEJOCTaTKU, UCIIPABUTH OIIMOKHU, YCBOUTH MPABHUIIA, HAYYUTHCS BBITOIHATH HYKHBIC ONEPAIMH H
NelcTBUsS (CaMOCTOSATENbHAs paboTa, MpOBEepoYHas paboTa, MaTEeMaTHUYECKH IHUKTaHT, TECT,
ompoc).

» TeMaTHueCKkHii: TPOBOJUTCS MOCTE U3YyUEHHUS KaKOW-THO0 TEMBbI MM JIBYX HEOOJBIIUX TEM,
CBSI3aHHBIX MEXIYy COOON IWHEHHBIMU CBSI3SIMH. TeMaTHYECKUH KOHTPOIb HAYMHAETCS Ha
MMOBTOPHUTENIbHO-0000maromux ypokax. Ero mens — 0000meHHE M CHUCTEMaTH3alus y4eOHOTO
MaTtepuana Bceil Tembl. Opranu3ysl IOBTOPEHHUE U NPOBEPKY 3HAHUN M YMEHMM Ha TaKUX ypOKax,
YUHUTENIb TPEeAyNpekaaeT 3a0bIBaHUE MaTepHalia, 3aKperuisieT ero Kak 0a3y, HeOOXOAUMYIO IS
W3YYCHHUS MOCICTYIOMNX Pa3/IeloB yueOHOTO MpeIMeTa.

 3aaHus i1 KOHTPOJBHON pabOThl pPacCUMTaHbl HAa BBIABJICHHE 3HAHWUW BCEH TEMBI, Ha
YCTAaHOBJICHUE CBS3€H BHYTPU TE€MbI M C MPEIbIAYIIMMU TEMaMU Kypca, Ha YMEHHE MEPEHOCUTH
3HaHUS Ha JIPYyrol MaTepHas, Ha TIOMCK BBIBOJOB OOOOIIAIOIIETO XapakTepa: 3adeT, KOHTPOJIbHAs
paborta. UTOroBeIiA: MpU3BaH KOHCTATHPOBATh HAJIMYHME M OIEHUTH PE3YNbTaThl OOYYCHHS 3a
JIOCTaTOYHO OOJIBIION MPOMEKYTOK y4eOHOTO BPEMEHHU — MOJYTOAHEe, TOJ WIN CTYICHb O0YUICHHS
(rocynapcTBeHHast uToronas arrecramus, EI'D).



