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IHosicHUTEIbHAA 3aIIUCKA

JlanHasi pado4yasi IpOrpaMMa o MaTeMaTHKe COCTaBJIeHAa HA YPOBEHb CPeHero
odmero odopasosanus s 10-11 kiaccoB (0a30BbIil ypOBEHBb) COCTABJIEHA Ha

OCHOBaAaHHH CJICAYHOIIHUX TOKYMCHTOB:

1. ®1O0C COO

2. OOII COO MBOY IlIkona Ne6 r.o. Camapa

3. ABTOpCcKas pabouas nporpamma
o «l'eomerpusi. COopHuk pabounx mnporpamm. 10—11 xmaccsl: yueo.
nocobue sl yuuTesneil ob6mieoOpa3oBaT. opraHuzanuii: 0a30BbI U yrayoOll.

ypoBuH / [cocT. T. A. Bypmuctposa]. — M.: IIpoceemenue, 2016

o «Anrebpa W Havayma MaTeMaTudeckoro aHanu3a. COOpHHMK pabodmMx
nporpamMm. 10—11 xmaccer: yue6. mocoOue ais yuurtened oOieoOopa3oBar.
opraHuzaiuii: 6a30Bbiii U yriy6sa. ypoBau / [cocT. T. A. Bypmucrtposa]. — M.:
ITpocsenienue, 2016

4. ABTOpCcKas TporpamMMa OpUEHTHPOBAHA HA MCTIOJb30BaHUE YICOHUKOB:
° Anrebpa W Hayama maTemaTudeckoro aHaimsa. 10 kmacc. YUeOHHK mJIs
o01eo0pa3oBaTeNbHBIX OpraHu3aluii (0a30BbId U YIIIyOIEHHBIN ypoBHH). B 2-X
gactsax. Y. 1/ A. I'. Mopakosuu, II. B. CemenoB. —7-¢ usn., crep. - M.:
MmuemosuHa, 2019
° Anrebpa W Hayama mareMaTHdeckoro aHammsa. 10 kmacc. Y4eOHUWK IS
o01reo0pazoBaTeIbHBIX OpraHu3anuii (0a30BbIN U YrIIyONE€HHBINH ypoBHH). B 2-X
gacTsax. U. 2/ [A. I'. Mopakosu4 u ap.]; noa.pen. A. I'. MopakoBuva. — 7-¢ u3.,
crep. - M.: Muemo3suHa, 2019
o I'eomerpus. 10—11 xmaccer: y4eb. s oOmieoOpa3oBaT. yUpEeKIACHUMN:
6a3oBbIii 1 ipodua. ypoBau / [JI. C. Atanacss, B. @. byry3os, C. b. Kagomriies u
ap.]. — 18-¢ uzn. — M.: IlpocBemenue, 2020.



Pabouas nporpamma paccuntana Ha 102 yacoB anreOpbl U Havaja aHanu3a U 68 vacos
reometpun B 10 kiacce. B yueOHOM miaHe JJis U3y4EHUsT MATEMaTUKU OTBOJIUTCS S
4acoB B HEJENI0, U3 KOTOPBIX MPEIyCMOTPEHO 3 Yaca B HEJENI0 Ha U3y4yeHHE Kypca
anreOpbl U Hayajl aHajau3a U 2 yaca Ha uzyuyeHue reomerpuu. Ha koHTposbHbIE pabOThI
orBoauTCs 14 yacos.
ABTopckas paboyasi mporpamMma paccuuTaHa Ha 34 Heelnu.
Pabouas nporpamma paccumtana Ha 102 daca anreOpbl M Hayan aHanuza U 68
yacoB reomerpuu B 11 knacce. B ydyeOHOM muiaHe 1yl M3y4€HHsS MaTEMaTHUKH
OTBOJUTCS 5 4acoB B HENENIO, U3 KOTOPBIX MPEIyCMOTPEHO 3 yaca B HEAENI0 Ha
U3y4YeHHe Kypca ajireOpbl U Hayad aHajiu3a U 2 yaca Ha u3ydyeHue reomerpuu. Ha
KOHTpPOJIbHBIE paboThl oTBOAUTCS 14 wyacoB. Pabowass mporpamma MOJHOCTBHIO
COOTBETCTBYET aBTOPCKUM MPOrpaMMaM.
[Ipeobnanaromumu  popMaMu  TEKYIIETO KOHTPOJIA BBICTYMAIOT MHUCHbMEHHBIN
OIpoc (CaMOCTOSATENbHbIE U KOHTPOJIbHBIE paOOThI) U YCTHBIH (coOecenoBaHue).
N3ydyeHne mMaTeMaTWKH B cTaplleil 1IKoie Ha 0a30BOM YpPOBHE HAaIpaBlIEHO Ha
JOCTUKEHUE CIIETYIOIINX 1IeeH:
* popmupoBaHue npeAcTaBIeHU 00 UAESIX U METOJaX MaTeMaTHKU; O MaTEMAaTUKE
KaK yHHUBEpPCAJIbHOM S3bIKE HAayKd, CpPEICTBE MOJEIUPOBAHUS SBIEHUN U
HPOIIECCOB;
*OBJAJICHUE  YCTHBIM W TUCbMEHHBIM  MaTEeMaTUYECKUM  SI3BIKOM,
MaTeMaTUYeCKUMH 3HAHUSMH M YMEHHSIMH, HEOOXOIMMBIMHU JUIsI HU3Yy4CHHMS
IIKOJIbHBIX €CTECTBEHHO-HAYYHbIX JUCLUUILINH, Ul IPOJOJKEHHUs 00pa30oBaHUs U
OCBOEHHS M30paHHOM CIIEUAIBHOCTH Ha COBPEMEHHOM YPOBHE;
* pa3BUTHE JIOTUYECKOTO MBILLIJIEHUS, AITOPUTMHUYECKON KYJbTYpBHI,
IIPOCTPAHCTBEHHOT'O BOOOPAKEHHUSA, Pa3BUTUE MATEMATHYECKOIO MBIIIJIEHUS H
WHTYHUIIMM, TBOPYECKUX CIOCOOHOCTEM HA ypOBHE, HEOOXOIMMOM IS
IIPOJOJKEHUsT 00pa30BaHUS M JUII CaMOCTOSATEIBHOM NE€ATEIbHOCTH B 00JIaCTH

MaTeMaTUKU U €€ MPUJIOKEHUU B Oyayiiei mpodeccnoHanbHON AeSATEIbHOCTH;



* BOCIMTAHUE CPEACTBAMM MATEMATUKHA KYJIbTYpPbl JIMYHOCTU: 3HAKOMCTBO C
HACTOPUEN Pa3BUTHUS MATEMATUKH, YBOJIOUUEN MAaTEMAaTUUYECKUX UIEH, TIOHUMAHUE

3HAYMMOCTH MaTeMaTUKU U1l OOIIECTBEHHOT 0 Iporpecca.

OcHoBHBIE 321a4H Y4eOHOI0 Kypca:
e @opMuUpPOBaHME YCTOWYMBOIO MHTEpeca K IpeaAMETaM €CTECTBEHHO-
MaTeMaTU4ECKOIo IUKIIA.
e Pa3Butue wuccienoBaTENbCKOM KYyJIbTYpbl M HaBBIKOB pabOThI IO

CaMOO6paSOBaHI/IIO.

(opMBbL, cIOCOOBI U CPEICTBA MPOBEPKH U OLIEHKHU

pe3yJbTaTOB 00yUeHMsI
e  YCTHBIN OIIpOC
e 3auér
e [IuceMeHHBIN ONPOC:
v' CamocrosTensHas pabora: ppoHTalIbHAs, TPYIIIOBAs, HHINBHAYyaIbHAS
TecToBble 3a1aHns: Ha OyMaKHBIX HOCUTENSX, MAIIUHHBIHI
(mporpaMMHUpOBaHHBIN) KOHTPOJIb — TECTHI Ha caiite SAKiacc
v' T'paduueckue paboThl: CXeMbI, TpapuKH, TpaQUIeCKUe PUCYHKH, PUCYHKH
U3y4aeMoro 00ObeKTa, JUarpaMMbl
v Ilpaktnueckas pabora
v’ Jlaboparopuas paboTa

v KonrponsHas pabora



(I)Oprl, METOAbI U TEXHOJIOI'NH Oﬁy‘leHl/Iﬂ

TexHoJiorus LeneBoit opueHTHP OcHOBHOM BUJ
NAeATeIbHOCTH
TexHonorus npoOIEMHOTO pa3BUTHE IIOMCKOBO-
oOyueHus WUHTEJUIEKTYaJIbHBIX UCCIIEA0BATENbCKAS
CIIOCOOHOCTEH;

TexHOIOrus pa3BUBAIOLIETO

Pa3BUTUC TCOPCTHUICCKOT'O

y4eOHO-TI03HaBaTeIbHAs

oOydeHus MBIIICHHUS,

TexHomOTHs pa3BUTHS Pa3BUTHE KPUTHYCCKOTO | aHAJIUTHYCCKAS
KPUTHYECCKOTO MBITTUICHHSI MBIIIJICHUS

TexHomnorus y4eOHO- pa3BHTHE KOJUICKTHBHO-
IPyHIIOBOTO KOMMYHUKaTHBHBIX pacrnpeeuTeIbHAs
COTPY/IHHYECTBA CrocoOHOCTEH

TexHOMOTHS TUIHOCTHO- pa3BUTHE CYOBEKTUBHOCTH | CyOBEKTHAs
OPUEHTUPOBAHHOTO

oOydeHus

TexHOMOTHS MOITYITHHOTO pa3BUTHE CIIOCOOHOCTH | CAaMOCTOSATEIbHAS
oOydeHus CaMOCTOSITEJILHO YUUThCS | yueOHas pabora




ILnanupyemMble pe3y/1bTaThl OCBOCHUS Y4eOHOI0 IpeAMeTa

JInuHOCTHBIE Pe3yJIbTATHI:

MpEACTaBICHUE O NpO(PEecCHOHATBbHOM JAESITENbHOCTH  YYEHBIX-MAaT€MAaTUKOB, O
pa3BUTUU MaTeMaTHKH OT HOBOTO BpeMEHU 10 HAIINX JTHEIH;
yMeHHE SICHO (OpMyNIHpOBaTh M aApPryMEHTHPOBAHHO W3JaraTh CBOW MBICIH;
KOPPEKTHOCTh B OOIIICHUH;
KPUTHYHOCTh  MBIIUICHUS, YMEHHE paclo3HaBaTh JIOTHUYECKH HEKOPPEKTHHIE
BBICKA3bIBaHMSI, OTIIMYATh THUIOTE3y OT (paKkTa; KpEeaTUBHOCTh MBIIIUICHUS, WHUITMATHBA,
HaXOIYUBOCTh, aKTUBHOCTb MIPH PEIICHUN MaTEeMaTUYECKUX 3a]1ad;
CIOCOOHOCTh K DJCTETUYECKOMY BOCHPUATHIO MaTeMaTUYeCKUX OOBEKTOB, 3ajad,
pELIEeHUH, PACCYKIECHUN.

MeTtanpeaMeTHbIe pe3yJIbTAThI:
JOCTaTOYHO pa3BHUTHIC TMPEJICTaBICHUS OO0 WIASIX M METOJaX MAaTEeMAaTHKH Kak
YHHUBEPCAIBHOM SI3bIKE HAayKd W TEXHHKH, CPEACTBE MOJICITMPOBAHMS SIBICHUA U
POIIECCOB;
yMEHHE BHJIETh TMPUJIOKEHUS TOJYYCHHBIX MaTEeMaTUYeCKUX 3HAaHUU B JPYTHUX
JTUCIUIUIMHAX, B OKpPYXalOUIeH >KU3HU; YMEHHE MCIOJIb30BaTh Pa3IMYHbIe MUCTOYHUKU
uHQOpMalMK JUIS pPEIICHUS YYeOHBIX MpoOJIeM;yMEHHUE TMPUHUMATh pEIICHUE B
YCIIOBUSAX HETOJTHOW M M30BITOYHON MH(POpPMAIINH; yMEHHE MPUMEHATh UHIYKTUBHbBIC U
JIEAYKTUBHBIE CTIOCOOBI PACCYKICHHUI;yMEHNE BUJIETh PA3JIMYHbIE CTPATETUU pPELICHUS
3a/iay, MIAHUPOBATh M OCYIIECTBISATh JEATEIbHOCTD, HAIIPABICHHYIO HAUX PEUICHUE.

IIpeaMeTHbBIE pe3y/IbTATHI:

UMETh MPEJCTaBICHNUE 00 OCHOBHBIX M3yYaE€MbIX MATEMAaTHYECKUX MOHATHUAX, 3aKOHAX
Y METOJ1aX, MO3BOJIAIOIINX OMUCHIBATh U UCCIEA0BATh PEATIbHBIC MPOLIECCHI U SBJICHUS:
4HCIIO, BEJIIMYWHA, alreOpandeckoe BhIpaKEHWE, ypaBHEHHE, (YHKIHS, ClydaiiHas
BEJIMYMHA U BEPOSATHOCTh, IPOU3BOJHAS U UHTETPAN, 3aKOH OOJIBIINX YHUCEII, MPUHITUIT
MAaTEMAaTHYE€CKOW MHAYKIUW, METOAbl MATEMAaTUYECKUX PACCYXICHHM;BIANETh
KJIFOUEBBIMU MATEeMaTUUYECKUMHU YMEHHSIMHU: BBINOJIHATh TOYHBIC M MPUOIMKEHHBIE
BBIYUCJICHUS  C  JCUCTBUTEIBHBIMU  YMCIIAMH;  BBIINOJHATH  (IPOCTEUILIHE)
npeoOpa3oBaHus BBIPAKECHUHM, BKIIOYAIOIIUX CTEMEHH, JIOTapU(PMBbI, paAUKaIbl M
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TpUrOHOMEeTpUueckue  QyHKIHUMU;pemaTh (MpocTedIne) YpaBHEHUS, CHUCTEMBI
YpaBHEHMUIl, HEpAaBEHCTBA W CHUCTEMbl HEPABEHCTB; pellaTb TEKCTOBBIE 3a/auu;
uccien0BaTh QYHKIMU,CTPOUTH UX IpaduKu (B MPOCTEHIINX CIyYasx);
OLICHMBATh BEPOSTHOCTH HACTYIUIEHHS COOBITM B NPOCTEHIIMX MPAKTUYECKUX
CUTYyallUSX; IPUMEHITh MAaTEMaTUYECKYI0 TEPMHUHOJOTHI0O M CHUMBOJIUKY;/10Ka3bIBATh
MaTeMaTUYEeCKUE YTBEPKICHUS;IPUMEHATh NPUOOpPETEHHbIE 3HAHUS W YMEHUS Jis
pelIeHHs 3a/1ay MPAKTUYECKOTO XapaKkTepa, 3a/1ay U3 CMEKHBIXAUCIUILINH.
MeranpenMeTHBIMU ~ pe3yJbTaTaMU OCBOEHUSA Kypca sBIsieTcss  (OpMHUpPOBaHUE
YHUBEpPCAJIbHBIX yueOHbIX aAeicTBuil (YVY ).

PeryastuBubie YY/I:
CaMOCTOSATENBHO OOHApYXUBaTh U (GOPMYIHPOBATH YUEOHYIO MPOOJIEMY, ONMpenessiTh
nenb Y JI;BbIIBUTaTh BEPCUU PEIICHHs] MPOOJIEMBbI, OCO3HABATh (M MHTEPIPETUPOBATH
B cllydae HEOOXOJIMMOCTH) KOHEYHBIM pe3ysbTar, BHIOMPATh CPENCTBA JIOCTHXKCHUS
HeMM M3 MPEeUIOKEHHBIX, a TaKkkKe HCKaTh MX CaMOCTOSTENbHO;COCTABISATh
(MHIMBUYATBHO WJIU B TPYIINE) TUIAH PEIICHUS MPOOJIeMbl (BBITOJIHEHHS MPOEKTA);
paboras o TUIaHY, CBEPSTh CBOM JEWCTBHS C IENbI0 MU, NpU HEOOXOJIUMOCTH,
UCIIPABJIATH OUTMOKH CAaMOCTOATENIBHO (B TOMYHCIIE U KOPPEKTUPOBATH IJIaH);
B JMAJOre C Y4YUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITENIbHO BbIOpAaHHBIE KpPUTEPUU
OLICHKH.
ITo3naBarenbnbie YY/I:
IPOBOAUTH HAOIIOICHUE U SKCIIEPUMEHT I10]] PYKOBOJICTBOM YUHUTEIS;
OCYILECTBJISTh PACIIUPEHHBIH TMOUCK HH(GOPMALMU C HCIHOJIb30BAaHUEM PECYpPCOB
6ubnuotek u MHTepHETa;CO3/1aBaTh M MPE0OPa30BBIBATH MOJEIH M CXEMBI JJI PEIICHUS
3a/1a4;0CyIIECTBIATh BbIOOp HambOoiee H(DPEKTUBHBIX CMOCOOOB pelIeHUs 3aaad B
3aBUCUMOCTH OT  KOHKPETHBIX YCJIOBHUH;  aHAJIM3UPOBATH, CpaBHHUBATH,
KJIaCCU(PUIIMPOBATh U 000011aTh (PaKThI U SBICHUS; 1aBATh OMPEICICHUS MOHIATUSM.
KomvmynukatuBHbie YY /:
CaMOCTOSITETbHO OPraHU30BBIBATH Y4eOHOE B3aMMOJACHCTBHE B Trpynne (OMpeaessTh
oOlue 1enu, J0roBapuBaThCs APYT C APYIOM M T.1.;B JUCKYCCHU YMETh BBIJBUHYTh
apryMeHTbl U KOHTPApryMEHThI;yUYUTbCS KPUTHYHO OTHOCUTHCA K CBOEMY MHEHMIO, C

AJOCTOMHCTBOM IIPHU3HABATbh OIMOOYHOCTH CBOETO MHCHHUS HKOPPECKTUPOBATH €TI0,
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MOHUMAs TO3ULHUIO JIPYyroro, pa3iudarb B €ro peuyd: MHEHHE (TOYKY 3pEeHHs),
J0Ka3aTeIbCTBO (ApryMEHTHI), PakThl (TUIIOTE3bI, aKCUOMBI, TEOPHH);
YMETh B3IVISIHYTh HAa CUTYallMI0O ¢ MHOW MO3ULMU U JOTOBAPUBATHCSA C JIIOJBMH MHBIX

OO3ULIAN.

INJIAHUPYEMBIE PE3YJIBTATHBI
ba3zoewtii yposensv «lIpobemHo-ghynkyuonanibrble pe3yiomanabiy
BpinyCKkHUK HayYHuTCH
JI1s1 uconb30BaHuUs B MMOBCEIHEBHOM JKU3HU M 00ECTIEYEHUsI BOZMOYKHOCTH YCIIEITHOTO
POJIOJDKEHUST 00pa3oBaHMs MO CIHEHUATBHOCTSIM, HE CBSI3aHHBIM C TPHUKIATHBIM
UCIIOJIb30BAHMEM MaTEMAaTUKHU
BbINYyCKHUK MOJYYUT BO3MOKHOCTH HAYYUThCHA
JIns1 pa3BUTHS MBILIJIEHUS], UCTIOJB30BAHUS B TOBCEIHEBHOM JKU3HU
u obOecrieyeHUsT BO3MOXXHOCTH  YCIICIIHOTO  TPOJOJDKEHHS  00pa3oBaHUS 110
CIICLIMAJIBHOCTSIM, HE CBA3aHHBIM C IPUKJIAJHBIM UCII0JIb30BAHUEM MAaTEMAaTUKU
Tpebosanus k pezyrvmamam
JJIeMeHThI TEOPUH MHOKECTB M MATEMaTHYECKOM JIOTUKHU
BpinnyCKHUK HAyYHTCH

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHUSIMH: KOHEYHOE MHOMXECTBO, DJIEMEHT
MHO’KECTBA, TIOJIMHOXKECTBO, TIEPECeUeHne U 00bEeIMHEHNE MHOXKECTB, YUCIIOBBIC
MHO>KECTBA Ha KOOPJIMHATHOM MPSIMOU, OTPE30K, UHTEPBAI;

e OmepupoBaTh Ha 0a30BOM YPOBHE TMOHSATUSMU: YTBEPKICHUE, OTPHUIAHHUE
YTBEPKJICHUSI, WCTUHHBICE W JIOKHBIE YTBEPXKICHUS, NPUYUHA, CIEIACTBUE,
YaCTHBIN CJTydaid O0IIeTo yTBEP KICHUS, KOHTPIIPUMED;

® HAXOAWTh TMEpPECeUYCHHEe MW OOBEAMHEHHE JBYX MHOXECTB, MPEIACTABICHHBIX
rpadudecKn Ha YUCIOBOU MPSAMON;

® CTPOWTH HA YKHCJIOBOM NPSMOU MOJAMHOMXKECTBO YHCIOBOTO MHOXKECTBA, 3aJIaHHOE
IMPOCTEUIIINMU YCIOBUSIMU;

® pacro3HaBaTh JIOKHBIE YTBEPKICHUS, OIIMOKU B PACCYKIICHUSX, B TOM YHUCJE C

HCIIOJIB30BAHUECM KOHTPIIPHUMCPOB.



BbINyCKHHMK IOJYYHT BO3MOKHOCTHh HAYYHUThCS

e B noBceaHEBHON KW3HU U NIPU U3YyYEHHUH IPYTUX MIPEIMETOB:

® JCIIOJB30BAaTh YMCIIOBBIE MHOYKECTBA HAa KOOPAMHATHOM NPSIMOM ISl ONMCAHUS
peanbHBIX MPOLECCOB U SIBJICHUN;

® IIPOBOJMTH JIOTUYECKHUE PACCYKICHHS B CUTyalUsIX ITOBCETHEBHOMN )KU3HU

e OneprupoBaTb TNOHATUAMHU: KOHEYHOE MHOXKECTBO, DJJEMEHT MHOXKECTBA,
OJIMHOXECTBO, MEepeceyeHrue U 00bEAMHEHHE MHOXKECTB, YHCIOBbIE MHOKECTBA
Ha KOOPAMHATHON NPSIMOM, OTPE30K, MHTEPBAJ, MOJYHMHTEPBAJI, IPOMEXKYTOK C
BBIKOJIOTOM TOUYKOM, rpaduyeckoe MpeAcTaBiIeHHe MHOXECTB Ha KOOpPAUHATHOU
IJIOCKOCTH;

® ONEPUPOBATH MOHATUSMU: YTBEPKIECHUE, OTPULIAHUE YTBEPKICHUS, UCTUHHBIE U
JOXKHBIE YTBEpPXACHHUS, NPUYMHA, CJEICTBHE, 4YACTHBIA clydail 00Iero
YTBEPKAECHUS, KOHTPIIPUMED;

® [IPOBEPSATH MPUHAIEKHOCTD HIEMEHTA MHOXKECTBY;

® HAaXOQUThb IlepecedeHHe U OOBEJUHEHHE MHOXKECTB, B TOM YHCIE
IPECTABICHHBIX TIpaQUueckd Ha 4YHUCIOBOM NpsIMOM M HAa KOOPAMHATHOM
IUIOCKOCTH;

® MPOBOJUTH JIOKA3aTelIbHBIE PACCYXIEHUS i1 OOOCHOBAaHHS HCTUHHOCTH

YTBEPKICHUMU.

B noBcegHEBHOM KU3HU U MIPU U3YUYEHUU JPYTUX PEIMETOB:
® CHOJIb30BaTh YMCJIOBBIE MHOXKECTBA Ha KOOPAMHATHOM TMpsIMOM U Ha
KOOPAMHATHOM IIJIOCKOCTH JJIsl ONIMCAHUS PEAJIBHBIX IPOLIECCOB U SIBJICHU;
® IIPOBOJUTH JIOKA3aTEJIbHBIE PACCYKICHUS B CUTyalUHsX MOBCEIHEBHOW >KHU3HH,
IIPY PELICHUH 33/1a4 U3 IPYTUX NPEAMETOB
Yucsa U BIpaKeHHU s
BbinnyCKHMK HAyYHUTCH
e OnepupoBaTh Ha 0a30BOM YPOBHE MOHATHUSIMU: 1I€JIO€ YUCIIO, JAECIUMOCTh YHCEIL,

OOBIKHOBEHHAsI APOOb, JeCITUUHAS APOOb, pallMOHATILHOE YKCII0, TPUOIMKEHHOE



3HAYEHUE YHCIIa, YacTh, J10JIs, OTHOILIEHHE, MTPOLIEHT, OBBIIIEHUE U MOHMKEHHE
Ha 3aJIaHHOE YHCJIO MPOIEHTOB, MacIlTao;

omnepupoBaTh Ha  0a30BOM  YpPOBHE  NOHATHSAMH: Jorapudm  4mcia,
TPUTOHOMETPUYECKAass OKPYKHOCTb, TpaayCcHas Mepa yrija, BeJIU4YuHa Yria,
3aJIaHHOTO TOYKOM Ha TPUTOHOMETPUYECKOW OKPYKHOCTH, CHUHYC, KOCHHYC,
TAHT'€HC U KOTAHT'€HC YTJI0B, UMEIOIIMX TPOU3BOJIbHYIO BEIMUUHY;

BBINIOJIHATH apU(METUUECKHUE TEUCTBUA C LEIBIMU U pallMOHAIIBHBIMU YUCIIAMU;
BBIMOJHATh HECIOXKHBIE MPEe0oOpa30BaHMs YHMCIOBBIX BBIPAKEHHUH, COAEpM KaIIUX
CTENIEHH YuCe, MO0 KOPHU U3 YUCE, JIUOO JIorapudMbl YUCEIT;

CpPaBHUBAThH PALIMOHAIILHBIE YHUCIA MEXITY COOOM;

OILICHMBATh U CPABHUBATH C PAllMOHAIBHBIMU YMCIAMU 3HAUEHUS LIEIbIX CTENeHEeH
qucell, KOpHEH HaTypajibHOM CTENEeHH U3 4Yucel, JIOrapu(MOB Yuces B MPOCTHIX
clIyJasix;

M300paXkaTh TOUKAMH HA YMCIIOBOM MPSMOM 1eJble U PAllMOHAJILHBIC YUCIIA;
n300pakaTb TOYKAMM Ha YHUCIOBOM MpPSIMOW LEJble CTENEHH YHUCEN, KOPHU
HaTYpaJbHOM CTENEHU U3 YUCEl, Jorapu(Mbl UUCEN B IPOCTHIX CIIydasiX;
BBITIOJIHATh HECJIOXHBIE MpeoOpa3oBaHMsl LEJNbIX U JIpOOHO-pallMOHAIBHBIX
OYKBEHHBIX BBIPOKCHU;

BbIpaXXaTh B MPOCTEHIIMX CIy4yasX M3 PaBEHCTBAa OJHY IEPEMEHHYIO 4epe3
Apyrue,

BBIYUCIIATH B MPOCTBIX CIIy4asX 3HAUEHUS YMCIOBBIX U OYKBEHHBIX BBIPAKEHUI,
OCYILIECTBIISISI HEOOXOAMMBIE TIOJICTAHOBKH U ITPE0Opa30BaHus;

n300pakaTh CXEMATUYECKHU YroJl, BEJINYMHA KOTOPOTO BhIpakeHa B Ipajycax;

OLCHHUBATH 3HAKH CHMHYCAd, KOCHUHYCA, TAHI'CHCA, KOTAHI'CHCA KOHKPCTHBIX YIJIOB.

B noBcegHEBHOM KU3HU U MPU U3YUYEHUH IPYTUX YUYEOHBIX MPEIMETOB:

BBITIOJIHATH BBIUUCIICHUS IPH PEIIEHUH 3a]1a4 PAKTUYECKOr0 XapaKTepa;
BBIMIOJIHATh MPAKTUYECKUE PACUYEThl C HMCIOJIb30BAHHEM NPH HEOOXOAMMOCTH
CIIPABOYHBIX MAaTEPUAJIOB U BEIYMCIUTEIBHBIX YCTPOUCTB;

COOTHOCUTh pEaJIbHbIC BEIMYMHBI, XAPAKTEPUCTUKU OOBEKTOB OKPYKAIOIIETO

MHpPa C UX KOHKPECTHBIMH YU CJIIOBBIMH 3HAUYCHUAMU
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® JHCIOJB30BAaTh METOMBI OKPYTJICHHS, MPHOIMKCHUS W MPUKUIKH TPH PEUIICHUN

MPAKTHYECKUX 3a7a4 MOBCEIHEBHOM KU3HU
BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS

e (CB0o0OAHO oOmMEpUPOBATh TMOHATHSAMH: I[EIO€ YHUCIO, JEINMOCTh YHCel,
OOBIKHOBEHHas Ipo0b, lecATUYHAs 1pOOb, pallMOHAIBLHOE YHCIIO0, TPUOIMKEHHOE
3HAa4YeHHE YHCIIa, 9acTh, JOJISI, OTHOIICHHE, TPOIICHT, TIOBBIIICHHE U TIOHWKCHHUE
Ha 33JJaHHOE YKCJIO POIEHTOB, MACIITa0;

® TIPHUBOJUTH MPUMEPHI YUCEII C 3aIAaHHBIMU CBOHCTBAMH JICTUMOCTH;

® OMEPHUPOBATH MOHATHAMU: JOrapu(M YKciia, TPUTOHOMETPUIECKasT OKPYKHOCTb,
pajgMaHHas M TpagycHas Mepa yria, BeIMYMHA YIiia, 3aJaHHOTO TOYKOW Ha
TPUTOHOMETPUYIECKON OKPY)KHOCTH, CHUHYC, KOCHHYC, TAaHT€HC W KOTAHTEHC
YTJIOB, UMEIONINX IPOU3BOIBHYIO BEJIMUHHY, YMCIA € U T

® BBINOJHATH apUPMETHUYCCKUE JCHCTBUSA, codeTas YCTHBIE W IHUCHbMEHHBIC
IPUEMBI, TPUMEHSS TTPU HEOOXOUMOCTH BBIYNCIIUTEIIBHBIC YCTPOMCTBRA,;

® HaXOAWTh 3HAYCHUS KOPHS HATYPAJbHOW CTENEHU, CTEINEHH C PaIlMOHAIBHBIM
nmokasaresieM, Jiorapudma, UCHOJIb3ysd NPU HEOOXOAUMOCTH BBIYHCIHUTEIbHBIC
YCTPOWCTBA;

® TI0JIb30BATHCS OLICHKOW U MPUKUKON NP MPAKTHYECKUX pacyeTax;

® IIPOBOJMTH IO M3BECTHHIM (popMysaM M MpaBuiIaM MpeoOpa3zoBaHMs OYKBEHHBIX
BBIPYKEHU, BKJTFOYAIOIIINX CTETeHH, KOPHH, Jorapu(pMsI u
TPUTOHOMETpUUYECKHe (PYHKITNH;

® HAXOAWTh 3HAUCHUS YHUCJIOBBIX W OYKBEHHBIX BBIPAXKCHUH, OCYIIECTBIISSA
HEOOXOIMMBIE TIOJICTAHOBKH U MPe0oOpa30BaHMS;

® U300pakaTh CXeMATUYECKHU YTOJ, BEJIMYUHA KOTOPOTO BhIPA)KEHA B TPaaycax WM
paanaHax;

® JCIOJB30BaTh MPH PEIICHUH 3a]1ad TAOJMYHBIC 3HAYCHUS TPUTOHOMETPUUYESCKUX
(GyHKITUH yTIIOB;

® BBIMOJHATH TEPEBOJ BEIMYMHBI yria W3 PaguaHHONM MEphl B TPAAyCHYIO U
0o0paTHO.

B noBceaHEBHOM KU3HU U MIPU U3YUYEHUHU JIPYTUX YUECOHBIX MIPEIMETOB:
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BBINIOJIHATh  JCHCTBUS C YUCJIOBBIMH JAHHBIMM T[pPU pEUICHUH 3aaad
MPAKTUYECKOTO XapaKTepa U 3a/lay U3 pa3iudHbIX 00JacTeil 3HaHWM, UCIIONb3Ys
IIPU HEOOXOAMMOCTH CIIPABOYHBIE MAaTE€pUAbl U BEIYUCIUTEIbHBIE YCTPOMUCTBA;

OLICHMBAaTh, CPaBHUBATH M HCIOJIb30BaTh IMPU PEUICHUH MPAKTUYECKUX 3a/ad
YHUCIIOBbIE  3HAYEHUs  peajbHBIX  BEJIIMYUH,  KOHKPETHbIE  YHCIIOBbIE

XapaKTEPUCTUKU 0OBEKTOB OKPYKAIOIIEr0 MUpa

YpaBHeHUs] M HEPABEHCTBA

BeinyCkHUK HayYHuTCH

Petiate nuHeliHbIC YpaBHEHUSI 1 HEPABEHCTBA, KBAJPaTHBIC YPABHCHUS;

pemath Jorapudmudeckue ypaBHeHus Buaa log a (bx + c¢) = d u mpocreiimue
HepaBeHCTBa Buja log a x < d;

peraTh oKazaTeibHbIe YpaBHEHUS, Buaa abx+c=d (rne d MOXXHO NpeCTaBUThH
B BHJIC CTEIIEHU C OCHOBAaHUEM a) M MPOCTeHIre HepaBeHCTBa Buja ax <d (e
d MOXHO TIpE/ICTaBUTh B BUJIC CTCTICHU C OCHOBaHUEM a);.

IPUBOJUTH HECKOJBKO MPUMEPOB KOPHEW MPOCTEHIEero TPUTOHOMETPHUUECKOTO
ypaBHEHHs BUJA: Sin X = a, COS X = a, tg X = a, ctg X = a, rue a — TabauyHoe

3HaUYEHHE COOTBETCTBYIOIIECH TPUTOHOMETPUUECKON (DYHKITHH.

B noBce1HEBHOM )XKU3HU U IIPU U3YUEHUHU IPYTUX IPEIMETOB:

COCTaBJITh WM peEllaTb YpPaBHEHUS M CHUCTEMBl YPaBHEHUW IIpU pELICHUU

HCCJIOJKHBIX ITPAKTHYCCKUX 3aJa4

BbIHyCKHI/IK IMOJYYHUT BOSMOKHOCTb HAYUYUTLCH

Pemate panuoHanbHBIC, TMOKA3aTeNbHbIE M JIOTapU(DMHUUECKHE YpaBHEHUS U
HEPAaBEHCTBA, IPOCTEUIINE  HUPPALUOHAIBHBIE W TPUTOHOMETPHUUYECKUE
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI;

HCMOJIB30BATh METO/IBI PELICHHS] YPABHEHUI: IPUBEICHUE K BUAY «IIPOU3BEACHUE
PaBHO HYJIIO» WJIA «YACTHOE PABHO HYJIIO», 3aMEHA IEPEMEHHBIX;

HCMOJIB30BATh METOJI HHTEPBAJIOB JIJI PEIICHUS HEPABEHCTB;

MCIIOJIB30BaTh TpadUUeCKuii METO IJIsi MPUOTMKECHHOTO PEIICHUS] YPAaBHCHUNA U

HEPABEHCTB;
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M300pakaTh Ha TPUTOHOMETPUYECKONW OKPYKHOCTH MHOECTBO PpPELIECHUMN
MIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB;
BBINIOJIHATH OTOOpP KOpHEH ypaBHEHUH WM PEIIEHUI HEPABEHCTB B COOTBETCTBUU

C OOIMOJIHUTCIbHBIMHA YCJIOBUSAMH U OTPaHUYCHUAMMU.

B noBceHeBHOM KU3HU U MTPU U3YUYEHUU JPYTUX YUEOHBIX MPEIMETOB:

COCTaBJATh W PEUIATh YPABHEHUS, CUCTEMBbl YPABHEHHI M HEPABEHCTBA IpHU
pElIeHUH 3a7a4 JPYruX y4eOHbIX MPEIMETOB;

UCIIOJIB30BATh YPABHEHMSI W HEPABEHCTBA JUIsl MOCTPOCHUS W MCCIENOBAHUS
IPOCTEUIINX MAaTEMAaTUYECKUX MOJENEN peajbHbIX CUTyalUd WU TPUKIATHBIX
3az1ady;

YMETh MHTEPHPETUPOBATH MOJYUYCHHBIN MPU PELICHUU YPaBHEHMs, HEPABEHCTBA
WIM CUCTEMBI pe3ysbTaT, OIIEHUBATh €r0 MPaBI0No100Me B KOHTEKCTE 3aJaHHON

peaHbHOﬁ CUTyaluu nin HpHKHaHHOﬁ 3aJa4n

DyHKUUHA

BbINyCKHUK HAYYHUTCSI

OnepupoBaTh Ha 6a30BOM YPOBHE MOHSTHSIMU: 3aBUCUMOCTb BEJIMYWH, (QYHKIHS,
apryMeHT M 3HaueHue (QyHKUUHU, 00JIACTh ONMpENeNieHUs U MHOXECTBO 3HAUCHUI
byHKIMM, Tpad@uK 3aBUCUMOCTH, TpaduK GYHKIIUU, HYIU (YHKITUH, TPOMEKYTKH
3HAKOMOCTOSHCTBA, BO3pACTaHWE HA YHCIOBOM TIPOMEXYTKE, yObIBaHHWE Ha
YHCIIOBOM MPOMEXYTKE, HamOOJbIllee W HAaWMEHbIee 3HAYeHHEe (YHKIUU Ha
YHCIIOBOM IIPOMEKYTKE, IEPUOInYECcKast PYHKIUS, IEPHO/T;

omepupoBaTh Ha 0a30BOM ypOBHE TOHATHSAMHU: TIpsiMas U oOpaTHas
IPOMOPIUOHATBPHOCTh  JIMHEWHas,  KBaJpaTuyHas, JorapupmMudeckas ¢
nokasareibHas (QyHKIMH, TPUTOHOMETpUUECKUE QYHKIINU;

pacno3HaBaTh TrpaduKH DIIEMEHTAPHBIX (YHKIUW: TpsAMOd ©  oOpaTHOM
POMOPIUOHATLHOCTH,  JTUHEHHOM, KBaJpaTHYHOM, Jorapupmudeckol
MOKAa3aTeIbHON (QYHKIIUNA, TPUTOHOMETPUIECKUX ()YHKIIUH;

COOTHOCHTHh TpaduKH dJIEMEHTapHBIX GYHKIUNA: TpsIMO ©  0oOpaTHOM

MPONOPLUUOHANIBHOCTH, JIMHEWHOMW, KBaApaTHUYHOW, Jorapu@muyecko u
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MOKAa3aTeNbHON (YHKLIMM, TPUTOHOMETPUUYECKUX (YHKIMI c ¢dopmynamu,
KOTOPBIMU OHHM 3aJaHbl;

® HaXOAUTh MO rpaduKy NpUOIMKEHHO 3HAYECHUSI (PYHKIIUU B 33JIaHHBIX TOUKAX;

e ompenensiTb 1o Trpaduky CcBOHCTBA  (QYHKUMU  (HYIH, MPOMEKYTKHU
3HAKOMOCTOSHCTBA, MPOMEXYTKM MOHOTOHHOCTH, HAaMOOJbUINE U HAUMEHbIINE
3HAYCHUS U T.I1.);

® CTpOUThH 3CKHU3 Tpaduka (QYHKIHMH, yIOBIETBOPSIOUIEH NMPUBEIECHHOMY HabOpy
yclIoBUN (MPOMEXYTKM BO3pacTaHus / YyObIBaHUS, 3HaueHHEe (YHKIUU B
3aJIaHHOM TOYKE, TOUYKH SKCTPEMYMOB U T.1.).

B noBceHeBHOM KU3HU U IPU U3YUYEHUHU JPYTUX MPEIMETOB:

e ompeaensaTh Mo TpadukaM CBOWCTBAa peabHBIX IMPOIECCOB U 3aBUCUMOCTEM
(HauOoubllIe U HAMMEHBIINE 3HAUCHHUS, IPOMEKYTKU BO3pACTAHUS U yObIBAHUSA,
IPOMEXKYTKH 3HAKOTIOCTOSTHCTBA U T.11.);

® UHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON MPAKTUYECKON CUTYyallUun

BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCS

e OmnepupoBaTh MNOHATHSMM: 3aBUCHUMOCTb BEIMYMH, (YHKLUSA, apryMeHT W
3HaYeHHe (QPYHKIMH, 0OJACTh OINpPENETCHUS U MHOXKECTBO 3HA4e€HUN (yHKIUH,
rpa¢uk 3aBUCUMOCTH, Trpaduk QyHKIUHU, HYIH (QYHKIUHA, TPOMEKYTKH
3HAaKOIIOCTOSIHCTBA, BO3pAacTaHUE Ha YHCIOBOM IPOMEXKYTKE, YObIBaHHWE Ha
YHUCIIOBOM IPOMEXKYTKE, HauOousiblliee UM HauMEHbllee 3HaueHUe (YHKIUM Ha
YHUCIIOBOM NPOMEXKYTKE, Iepuoanyeckas (pyHKUUs, MepHOJ], YETHAs U HEUYETHAs
byHKIMY;

® OIEpUpPOBATH MOHATUAMMU: IpsAMas U oOpaTHasi MPOMOPLUUOHAIBHOCTD, JIMHEIHAS,
KBaJpaTuyHasi, norapupmMuyeckas U noKa3aTesbHas byHKIMH,
TPUTOHOMETPUYECKUE (PYHKIINH;

e oOmpeneisaTh 3HAUYCHHWE (YHKIMM MO 3HAUEHHUIO apryMeHTa NpU Pa3IUYHBIX
criocobax 3amanusi PyHKIUY;

® CTpOUTH TpadUKu N3YICHHBIX (YHKITUNL;
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OMKCHIBATh MO TpauKy U B MPOCTEUIIMX CiIy4asx MO (opMyse MOBEAEHUE U
CBOICTBA (YHKIMH, HaxoaWTh MO Tpaduky G(yHKUMH HAUOOJbLIIME U
HAaMMEHbIINE 3HAYEHUS;

CTPOUTh 3CKHU3 Tpaduka (PyHKIUH, YyAOBIECTBOPSIOLIECH NPUBEICHHOMY Ha0Opy
yCJIOBUH (MPOMEXKYTKH BO3pacTaHus/yObIBaHUs, 3HaUeHUE (DYHKIIMU B 3aIaHHOM
TOUYKE, TOUKU IKCTPEMYMOB, ACUMITOTHI, HYIH (YHKIUHU U T.1.);

pelarb ypaBHEHMS, INPOCTEUIINE CHUCTEMBI YPABHEHUM, WCIIOJIb3Yys CBOWCTBA

GyHKUUN U UX rpaduKoB.

B noBcenHeBHOM KU3HU U TTPU U3YUYEHUU JPYTUX YUEOHBIX MPEIMETOB:

ompeneNaTh 1Mo rpadukaM W HCIOJIB30BaTh JUIS PEIICHUS MPHUKIAIHBIX 3a7a4
CBOMCTBa pEaJIbHBIX MPOILIECCOB M 3aBUCUMOCTEN (HAWOOJNBIINE M HAUMCHBIIINE
3HAYCHUS, MPOMEKYTKH BO3pacTaHUsT M YOBbIBaHUS (YHKIUH, MPOMEKYTKH
3HAKOIMOCTOSHCTBA, ACUMIITOTHI, IEPUO/ U T.11.);

UHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON MPAKTHUECKON CUTYyaIUU;
onpeneNsaTh Mo rpadukaM MPOCTEHUIINE XapaKTePUCTUKUA NEPUOIUYECKUX
IPOIIECCOB B OWOJIOTHH, SKOHOMHUKE, MY3BIKE, PaJUOCBS3M U JIp. (aMIUIUTYZA,

MEepUO/I U T.II.)

JIeMeHTbI MATEeMaTHYEeCKOI0 aHAJIM3a

BoinycKHMK HAy4YHUTCSA

OnepupoBaTh Ha 0a30BOM YpOBHE MOHSATHUSIMH: MPOU3BOHAS (PYHKIIMU B TOUKE,
KacaTesbHas K rpaduky GyHKIMHU, TPOU3BOIHAS (PYHKIIUH;

OTIpEIeNSITh 3HAYCHHE MPOU3BOMHONW (YHKIIMM B TOYKE IO HU300PaKEHUIO
KacaTeIbHOU K TpaduKy, MPOBEACHHON B 3TOM TOUKE;

pemiaTh HECJIOXKHBIE 3aJaud Ha TPUMEHEHHE CBSI3M MEXKIY MPOMEKYTKaMU
MOHOTOHHOCTH H TOYKaMH OJKCTpeMyMmMa (yHKIMH, C OJHOW CTOPOHBI, M
IPOMEKYTKAaMU 3HAKOMIOCTOSTHCTBA W HYJSMH TPOU3BOIHON 3TON (DYHKIMH — C
JPYTOM.

B noBce1HEBHOM )KU3HU U NIPU U3YUEHUH IPYTUX TPEIMETOB:
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® MONB3YyACh IpadukamMu, CPaBHUBATH CKOPOCTH BO3pacTaHus (POCTa, MOBBIIICHUS,
YBEIWYCHHS U T.11.) WM CKOPOCTU YOBIBaHUS (MAJCHUSI, CHIDKEHUS, YMEHBIICHHS
U T.11.) BEJIMYMH B PEAIbHBIX MPOIECccax;

® COOTHOCHTH TpauKu peabHBIX MPOIECCOB M 3aBUCUMOCTEH C WX ONMUCAHUSIMH,
BKJTIOYAIOIIMMH XapaKTEPUCTUKH CKOPOCTH M3MEHEHUS (OBICTPBIN POCT, TIIABHOE
MOHWXEHUE U T.I1.);

® CMONB30BaTh TpauKU peanbHBIX MPOLECCOB JJS PEHICHUS HECIOKHBIX
NPUKIAIHBIX 3a7a4, B TOM 4HCIE Oompeneisiss mo rpaduky CKOpOCTh XO0ja
nporecca

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYUHTHCS

e OmepupoBaTh MOHATHSAMH: MPOU3BOJHAS (QYHKIUH B TOYKE, KacaTellbHas K
rpaduky QyHKIUHU, TPOU3BOIHAS (PYHKITNH;

® BBIYHCIATH TPOW3BOJHYIO OJIHOWICHA, MHOTOWICHA, KBaJIpPaTHOTO KOpPHS,
MPOM3BOIHYIO CYMMBI (D)yHKITHIA;

® BBIUMCIATH MPOU3BOAHBIE DJIEMEHTApPHBIX (QYHKIMH W WX KOMOMHAIWH,
UCIIOJIb3YS CIIPABOYHBIE MATEPUAITBI;

® JCCIIeIOBaTh B MPOCTEHIIMX ciydasX (PyHKIHH HAa MOHOTOHHOCTH, HAXOAHThH
HauOoOJIbIINE W HAWMEHBIIME 3HAYeHUS (PYHKIUNA, CTPOUTH TpaduKH
MHOTOWJICHOB U TMPOCTEHUIINX pPAIMOHATBHBIX (QYHKIUH C HCIOIH30BAHUEM
amnmapara MaTeMaTU4eCcKOro aHau3a.

B noBcenHeBHOM KU3HU U NIPU U3YUCHUH IPYTUX YUYCOHBIX MPEIMETOB:

e pemiath TNPUKIAJHBIE 3a7auyd W3 OHONOrMM, (PU3UKU, XMMHU, SKOHOMUKH H
APYTUX TPEAMETOB, CBSI3aHHBIE C HCCIIEOBAaHHEM XapaKTEPUCTHK peaJbHBIX
IPOILIECCOB, HaXOXKIACHUEM HAMOOJBIINX M HAUMEHBIINX 3HAYCHHUH, CKOPOCTH U
YCKOpEHHUS U T.I1.;

® HHTEPNPETUPOBATH MOTYUCHHBIE PE3YIbTATHI

CTaTHCTHKA U TeOpHs BePOSITHOCTEM, JIOTUKA U KOMOMHATOPUKA

BhInycKHUK HAYYHTCHA
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OnepupoBath  Ha  0a30BOM  ypOBHE  OCHOBHBIMH  OIHMCATEIbHBIMHU
XapaKTepUCTUKAMU YHUCIOBOrO0 Habopa: cpeaHee apudMmeTHUYecKoe, MeauaHa,
HanOOJIbIIIee M HAMMEHBIIICE 3HAUCHMS;

OTIepUpPOBaTh Ha 0A30BOM YPOBHE MOHATHSIMU: YaCTOTA U BEPOSITHOCTH COOBITHS,
CITy9aiiHBINA BBIOOP, OTIBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMUA COOBITHUSMH;

BBIYUCIISATH BEPOATHOCTHU COOBITHI HAa OCHOBE ImoacCYETa 4Ynucjia HCXO0J0B.

B noBcegHEBHOM KU3HU U IIPU U3YYECHHUH IPYTUX MIPEIMETOB:

OIICHUBATh U CPABHUBATH B MIPOCTHIX CIydasX BEPOSTHOCTH COOBITUH B peaibHOU
JKM3HU,
YUTaTh, COINOCTABISATh, CPAaBHUBATh, WHTEPHPETUPOBATH B MPOCTHIX CIIydasX

PCAJIBHBIC JaHHBIC, ITPCACTABIICHHLIC B BUJIC Ta6JII/III, Auarpamm, Fpa(l)I/IKOB

BBIHyCKHI/IK MOJYIUT BOZMOKHOCTDb HAYUYUTLCH

NmeTh npencTaBiieHUE O TUCKPETHBIX U HEMPEPHIBHBIX CIyYallHBIX BEJIMUYMHAX, U
pacnpeeieHusaX, 0 He3aBUCUMOCTH CIy4YalHbIX BEJIMYUH;

UMETh NPEACTABICHUE O MATEMAaTHYECKOM OXXHIAHUU U JUCIIEPCUU CIIyYaHWHBIX
BEJINYMH;

UMETh MPEACTABICHUE O HOPMAJIBHOM pacCHpelleIEeHUH U MpUMEpax HOPMaJIbHO
pacrpeeeHHbIX CIyYailHbIX BEJIMYHH;

NOHUMATh CyTh 3aKOHA OOJBIIMX YKUCET U BHIOOPOYHOTO METO/Ia M3MEpPEHUs
BEPOSITHOCTEN;

UMETh TIPEJICTABICHHEe 00 YCIOBHOW BEPOSTHOCTH W O TOJHON BEPOSTHOCTH,
IIPUMEHSATh UX B PELICHUU 33144,

MMETh MPEACTABICHUE O BAYKHBIX YACTHBIX BUJAX PACIpPEICICHUN U IPUMEHSTH
UX B PELICHUU 3a/a4;

MMETh MPEACTABICHUE O KOPPEISALMU CIYyYalHbIX BEJIWYMH, O JIMHEWHOU

perpecCHH.

B noBce1HEBHOM )XKU3HU U NIPU U3YUEHUHU IPYTUX TPEIAMETOB:

BBIYUCIIATh WK OLICHUBATH BCPOATHOCTHU COOBITHH B pCaJII)HOﬁ ZKHN3HHU,

BBIOUPATH TTOAXO SIS METOIBI MPEACTABICHUS U O0PA0OTKH JaHHBIX;
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YMETh pellaTh HECIOKHBIC 3a7auyd Ha MPUMEHCHHE 3aKOHA OOJIBIIMX YHCET B
COIIMOJIOTHH, CTPAaXOBaHWH, 3IPaBOOXpaHEHHH, OOecreueHHH Oe30MacHOCTH

HaCCJICHUA B I—IpGGIBBI‘-IEII\/'IHLIX CuTyanuiax

TexkcToBBIE 3a1a4U

BeinnyCKkHUK HayYuTCH

Pemiath HeCJI0KHbBIE TEKCTOBBIC 3a]]a4l PA3HBIX TUIIOB,;

aHAJM3UPOBATH YCIIOBUE 3aJ]a4H, IPU HEOOXOJUMOCTH CTPOUTH JJIsSl €€ PEIICHUS
MaTEMaTUYECKYIO MOJIEIIb;

NOHMUMATh M HCMHOJB30BaTh  JUIsI  pEIICHWS  3ajadyd  uH(opMaimio,
IPEACTaBICHHYI0O B BHJIE TEKCTOBOM M CHUMBOJBHOW 3aluCH, CXEM, TaOJull,
auarpamm, rpauKkoB, pUCYHKOB,;

JEHCTBOBATH IO aJITOPUTMY, COJEPKALIEMYCs B YCIIOBUU 33/1a4H;

UCITOJIH30BATh JIOTUYECKHE PACCYKICHUS IMPU PEIICHUH 3a1a4H;

paboTaTh ¢ U3OBITOYHBIMHU YCIOBUSIMHU, BIOUpas U3 Bcell nHGOpMAInH, JaHHBIC,
HEOOXOIMMBIE JJIs PEIICHHUS 3a/1a4H;

OCYIIECTBIISITh HECJIOXKHBIM Mepe0op BO3MOXKHBIX PEIICHUN, BBHIOMpAs U3 HHUX
ONTUMAJIBHOE TI0O KpUTEPHUSIM, CHOPMYITUPOBAHHBIM B YCIIOBHH;

aHANMM3UPOBATh M HWHTEPIPETUPOBATH IOJYUYEHHBIE PEIICHUS B KOHTEKCTE
yCIIOBUS 3a/1a4u, BEIOMPATh PEIICHUs, HEe TPOTUBOPEYAIINE KOHTEKCTY;

peniaTh 3aa4M Ha pacdyeT CTOMMOCTH MOKYIOK, YCIYT, TOE€370K U T.I1.;

peliaTh HECJOXKHBIE 3a/laud, CBSI3aHHBIE C JOJEBBIM YYacTHEM BO BIIAJICHUU
bupmoii, peAnpUATHEM, HEJIBUKUMOCTHIO;

pemaTth 3ajJadyd Ha MPOCTbIE MPOLIEHTHI (CHUCTEMBbI CKUAOK, KOMHUCCHHM) U Ha
BBIYHCIICHUE CJIOKHBIX MPOLIEHTOB B PA3JIMUHBIX CXEMax BKIIAJIOB, KPEIUTOB U
UTIOTEK;

pemaTh NpPaKTUYECKUE 3aJauyd, TPeOyIolIHe HWCIOIb30BaHUs OTPULIATEIbHBIX
Yyuced: Ha OMNpeNeNIiEeHUe TEeMIepaTyphl, Ha OINpEJeICHUE TOJIOKEHUS Ha
BPEMEHHOW OCH (10 Hamled 3pbl U MOCJE), Ha JBUKEHHE JICHEKHBIX CPEICTB

(mpuxoa/pacxon), Ha onpeiesieHre rTyOUHbI/BBICOTHI U T.I1.;
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® UCIIOJB30BaTh MOHSTHE MacliTada IS HAXOXJICHUS PACCTOSHUN W JIJIMH Ha
KapTax, MJIaHaX MECTHOCTH, IUIaHaX IMOMEIIECHUH, BBIKPOWKAX, MpU padoTe Ha
KOMIBIOTEPE U T.II.
B noBceHeBHOM KU3HU U MIPU U3YUYEHUU APYTUX MPEIMETOB:
® pemiaTh HECJIOXHBIE MPAKTUYECKUE 3aJayd, BO3HHUKAIONIME B CHUTYyaIUsIX
ITIOBCETHEBHOM KU3HU
BbInyCKHMK MOJYYHT BO3MOKHOCTh HAYYHThCS
e Pemath 3a7a4M pa3HbIX TUIIOB, B TOM YKCJIC 33]]a4U TTOBBIIICHHOW TPYAHOCTH;
e BHIOMpaATh ONTUMAJIBHBIA METOJ PpEIICHUs] 3aJayd, paccMaTpuBasl pPa3IUYHbBIC
METO/IbL;
® CTPOWTH MOJICJIb PEIICHUS 3a]1a4H, TPOBOJIUTH JI0KA3aTEIbHbBIE PACCYKICHUS;
e pemaTh 3aaa4M, TpeOyromue nepedopa BapuaHTOB, MPOBEPKU YCIOBUM, BhIOOpa
ONTUMAJIBLHOTO PE3yJbTaTa;
® AHAJM3UPOBATH U MHTEPIPETUPOBATH PE3YJIbTaThl B KOHTEKCTE YCIOBUS 3ajadH,
BBIOMpATH PEIlIeHUs, HEe MPOTUBOPEYAIINEe KOHTEKCTY;
® TIEPEBOJUTH IMPHU PEIICHUU 3aJaud WH(OpPMAIUI0 U3 OIHON (OPMBI B JIPYTYIO,
UCIIOJIb3YA NMPU HEOOXOIUMOCTH CXEMBbI, TAOJIHIIbI, TPaQUKH, TUArPaMMBI;
B noBceHEBHOM KU3HU U MIPU U3YUYEHUU JPYTUX MPEIMETOB:
® pemaTh NPAKTUYECKUE 3a/1a4d U 3aa4H U3 JIPYTUX IPEAMETOB
I'eomempus
BrInycKHMK HAy4YHUTCS
e OmnepupoBaTh Ha 0a30BOM YypOBHE MOHSATHUAMH: TOYKA, MpsMas, MIOCKOCTH B
IPOCTPAHCTBE, NAPAIUIEIBHOCTD U MEPIEHINKYIISIPHOCTD NPSIMBIX U IIOCKOCTEH;
® pacno3HaBaTb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (IpU3Ma, MNHpPaMHJA,
IPsIMOYTOJIBHBIN NapajuieNenumne, Ky0);
e u300paxkaTh u3y4aemble GUTYPHl OT pPYKH W C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB;
e JenaTh (BHIHOCHBIC) TUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:

BUJI CBEPXY, COOKY, CHU3Y;
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U3BJEKaTh HWH(OPMAIIUI0O O MPOCTPAHCTBEHHBIX TIE€OMETPUUYECKUX (Urypax,
MIPEICTABICHHYIO HAa YEPTEkKAX U PUCYHKAX;

MPUMEHSTh TeopemMy [Mudaropa npu BBIUHCIICHUN AJIIEMEHTOB
CTEpPEOMETPUUECKUX PUTyD;

HaXOJUTh OOBEMBI M IUIOIIAIM MOBEPXHOCTEH MPOCTEUIINX MHOTOTPAHHUKOB C
npuMeHeHueM Gopmyir;

pacrio3HaBaTh OCHOBHBIE BHUJIbI TEJ BpalleHus (KOHYC, IWIUHIP, chepa U map);
HAXOJIUTh 00OBEMBI U IIONIAJAN MMOBEPXHOCTEH MPOCTEUIINX MHOTOTPAHHUKOB U

TEeJ BpalleHus ¢ MpUMEHEHUuEM (popMyIt.

B HOBCCI[HCBHOﬁ JKU3HU U IIPU U3YUCHHUU APYTUX TPCIMCTOB!

COOTHOCHUTH a0CTpaKTHbIE T€OMETPUUECKHE TMOHATHS M (PaKThl C pealbHBIMU
KU3HEHHBIMU 00BEKTAMH M CUTYAIUSIMU,

UCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUryp s
pEeLIeHNs TUMOBBIX 33/1a4 MPAKTUYECKOTO COAEPKaHU;

COOTHOCHUTH TUIONIAJAN TIOBEPXHOCTEH Tell OAMHAKOBOW (HOPMBI Pa3ITUYHOTO
pa3mepa;

COOTHOCHUTH O0BEMBI COCYIOB OAMHAKOBOM (hOPMBI Pa3IMUYHOTO pa3Mepa;
OlICHMBaTh (OPMY MPaBUILHOTO MHOTOTPAaHHHKA TOCJE CIWJIOB, CPE30B U T.II.
(ompenensATh  KOJUYECTBO  BEpIIMH, pedep ¢ rpaHell  MOJy4YEHHBIX

MHOTOTPaHHUKOB)

BbIHyCKHI/IK IMOJYYHUT BOSMOKHOCTDb HAYIHUTDLCHA

OnepupoBaTh MOHATUSIMHU: TOYKa, TMpsMas, IUIOCKOCTb B MPOCTPAHCTBE,
NapajlieIbHOCTh U MEPIEHANKYISIPHOCTh MPSMBIX U MIIOCKOCTEH;

OPUMEHSTh IS PEIIeHUs 3a]ad TeOMETPUYEeCKUue (PaKThl, €CIU YCIOBHS
IPUMEHEHHS 3aJ]aHbl B SIBHOU (opMme;

pemaTh 3a/laud Ha HAaXOXKJIEHUE T€OMETPUUYECKUX BEJIMYHMH MO oOpasliaM Wiu
alAropuTMam;

nenaTth (BBIHOCHBIE) TJIOCKUE YEPTEKU M3 PUCYHKOB OOBEMHBIX (UTYp, B TOM

YHCJIe pUCOBATh BUJI CBEPXY, COOKY, CTPOUTH CEUYECHUS] MHOTOIPAHHUKOB,;
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® WU3BJIEKAaTh, HWHTEPIPETUPOBATH ©  MNpeoOpa3oBbIBAaTh  HHPOPMAINHMIO O
TCOMETPUICCKUX (PUTYpax, MPEACTABICHHYIO Ha YepPTEKAX;
® TPUMCHITH TeoMeTpuueckne (AKTBl IS pEIICHWS 3adad, B TOM YHCIE
MIPEATOIarafoInX HECKOIBKO IIIaroB PeIICHHUS;
® OIMHCHIBATH B3aUMHOE PACIIONIOKEHUE TIPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;
¢ (GopMyITHPOBATH CBOWCTBA M NMPU3HAKU QUTYP;
® JI0Ka3bIBaTh T€OMETPUYCCKUE YTBEPKICHUS,
® RBJIAJICTh CTAHJIAPTHOW KIacCU(HUKAIIMCH MPOCTPAHCTBEHHBIX (GUTYpP (TTUPaMUIbI,
IPHU3MBI, TApaJUICTICTTUTICBI);
® HaXOAWTh OOBEMBI W IUIOMIATU IOBEPXHOCTEH T'COMETPUYCCKUX TEI C
npuMeHeHueM GopMylr;
® BBIUHCIIATH PACCTOSIHUS M YTJIBI B IPOCTPAHCTRBE.
B moBce1HEeBHOM KU3HU U TTPU U3YYCHHUH JIPYTUX MMPEIMETOB:
® JWCIOJB30BaTh CBOMCTBA TEOMETPUYECKUX (UTYyp JUIA pEIICHHUS  3aja4y
NPaKTUUYECKOTO XapakTepa U 3a7ad U3 IpyTrux 00JiacTeil 3HaHM
BekTopbl H KOOPANHATHI B IPOCTPAHCTBE
BbInycKHUK HAYYHTCH
e OmnepupoBaTh Ha 0a30BOM YPOBHE IMOHSTHEM JI€KaApTOBBI KOOPAMHATHI B
IPOCTPAHCTBE;
® HaXOJIUTh KOOPJWHATHI BEPIIMH Ky0a U MPAMOYTOJIBHOTO TIapajlieeue 1a
BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYUHTHCS
e OmnepupoBaTh MOHATUSMU JEKAPTOBHI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpA, Yroll MEXKIY
BEKTOpaMHU, CKaJsiPHOE MPOU3BEJICHUE BEKTOPOB, KOJTTMHEAPHBIC BEKTOPHI,
® HAXOAWTh PACCTOSHUE MEXY ABYMS TOUKaMHU, CYMMY BEKTOPOB M MIPOU3BEACHHUE
BEKTOpa Ha UYHWCJIO, YroJ MEXKIYy BEKTOpAMH, CKAISIPHOE TIPOU3BEICHHE,
pacKIaabIBaTh BEKTOP IO ABYM HEKOJUTMHEAPHBIM BEKTOPAM;
® 3a7aBaTh MJIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;
® pemaTh IPOCTEUIITNE 3a]]a4H BBEJACHUEM BEKTOPHOTO Oas3mca

MeToabl MaTEMAaTHKH
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BeinyCKHUK HayYHuTCH

[IprmMeHsATh M3BECTHBIE METOIBI NPU PEIIEHUH CTAHAAPTHBIX MATEMATUYECKUX
3a]1a4;

3aMeydaTh U XapaKTepU30BaTh MATEMATUYECKAE 3aKOHOMEPHOCTH B OKPYKAIOILIEH
JICHCTBUTEIBHOCTH;

NPUBOAUTH IMPUMEPBl MATEMAaTHUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE, B TOM
YHUCJIE XapaKTEPU3YIOIIHUX KPACOTY M COBEPLIEHCTBO OKPYXKAIOWIETO MHUpa HU

HpOPI?;BCII@HHﬁ HCKYCCTBaA

BbIHyCKHI/IK IMOJYIHUT BO3SMOKHOCTD HAYIUTHCH

Hcnonp30BaTh OCHOBHBIE METO/IBI JOKA3aTEIbCTBA, IPOBOJAUTD J10KA3aTEIbCTBO U
BBIIIOJIHSITh OIIPOBEPIKEHUE;

IPUMEHATh OCHOBHBIE METO/IBI PEMIEHUSI MATEMATUUECKHUX 3a/1a4;

Ha OCHOBE MaTEMaTHUYECKUX 3aKOHOMEpPHOCTEH B IMPHUPOJE XapAKTEPU30BATh
KpacoTy U COBEPILIEHCTBO OKPYKAKOUIEr0 MUpPa U MIPOU3BEIECHUI UCKYCCTBA;
IPUMEHATh  INPOCTEHIINE  NPOrPAMMHBIE  CpPEICTBA U DJIEKTPOHHO-

KOMMYHUKAITUOHHBIC CUCTEMBI IIPU PCIICHHUUN MATCMATHYCCKUX 3a/1a4
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COILEPKAHUE TEM YYEBHOI'O KYPCA
10 KVIACC
AJITEBPA
Yucaosble GyHKIUN

Onpenenenue QyHKIUHU, crocoObl ee 3aJaHus, cBoWcTBa (yHkuuid. OOparHas
GyHKIHS.

Tpuronomerpuyeckne QyHKIHU

HucnoBasgs OKpPYXHOCTb. JllMHA Jyrd €IMHUYHOM OKPYKHOCTH. YwucnoBas
OKPYKHOCTb Ha KOOPJIWHATHOW MJIOCKOCTH. CHHYC M KOCHHYC. TaHr€HC M KOTAaHIEHC.
Tpuronomerpuueckue (QYHKIMM  YHUCIOBOTO  apryMeHTa. TpUrOHOMETpUYECKUE
¢yHkuu yraoBoro aprymenta. @opmynsl npusenenusa. Oynkuus y=sin x, ee CBONCTBa
u rpaduk. OyHKIuUs y=cos x, ee cBoiicTBa u rpaduk. [lepruoguunocts QyHkuMii y = sin
x, y= cos x. [locrpoenue rpaduka pyukiui y=mf(x) u y=f(kx) mo ussectHOMy rpaduxy
dyukiun y=f(X). OyHKIMH y=1g X K y = ctg X, UX CBOUCTBA U TpaUKH.

Tpuronomerpuyeckne ypaBHEeHUA

IlepBble mpenacTaBi€HUs O PELIEHUM TPUTOHOMETPUYECKMX  YPABHEHHUM.
Apxkkocunyc. Pemenue ypaBHeHus COS t= a. Apkcunyc. Penienue ypaBHeHuUs sin (= a.
ApKTaHreHC U apKKOTaHTeHC. Penienue ypaBHeHUN 1g X = a, cig x = a.

[Ipocreiine  TpUTOHOMETPUYECKUE ypaBHEHHMsA. J[Ba wMeroma  pemieHus
TPUTOHOMETPUUYECKUX YPABHCHUM: BBEICHHUEC HOBOW MEPEMEHHOW M PA3JI0KECHHE Ha
MHOXUTENN. OTHOPOIHBIE TPUTOHOMETPUUECKUE YPABHEHHUS.

IIpeoOpa3oBaHue TPUTOHOMETPUYECKHX BhIPAKEHUH

CHHYC M KOCHHYC CyMMBl M pa3HOCTH apryMeHToB. Dopmynsl ABOMHOIO
apryMeHra. Dopmyiibl ITOHWKEHUSA CTEIECHU. [IpeoGpazoBanue CYMM
TPUTOHOMETPUYECKUX (YHKIMH B mpomsBeneHue. [IpeodOpasoBaHue mNpou3BeneHUIN
TPUTOHOMETPUUECKHUX (QYHKIIMNA B CyMMBI.

IIpousBoanas
OmnpeneneHue YUCIOBON MOCIENOBATEIBHOCTH U CIIOCOOBI ee 3ananus. CBolcTBa

YHCJIOBBIX HOCHGI[OB&TCJ'IBHOCTGI‘/'I.
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Omnpenenenne  mpenena  nocieAoBaTenbHOCTH.  CBOMCTBA — CXOASIIUXCA
IIOCJIEAOBATENIBHOCTEW.  BprunciieHne npenenoB  nociegosBaTenbHocTed.  CyMma
OECKOHEUHOM TeOMETPUUYECKON MTPOTPECCUHU.

[Ipenen pynknuu Ha O6eckoneuHocTH. [Ipenen pyukiuu B Touke. Ilpuparenue
aprymenTa. [Ipupaienue pyHkuuu.

3ajaun, NPUBOIAILIME K MOHATHIO NPOM3BOAHOW. OmpeneneHrne NpOr3BOIHOM.
AJTOpUTM OTBICKaHUS TIpou3BogHON. Dopmynsl auddepeHuupoBanus. I[IpaBuna
muddepenuuposanus. uddepenuuposanve Gynkuuu y = f (kx+ m).

VYpaBHeHue kacatenbHOW K Trpa@uky QGYHKIUU. AJITOPUTM COCTaBIICHUS
ypaBHEHHUsI KacaTeJlbHOU K rpaduky QyHkumu y = f(x).

[IpumeHeHne TPOM3BOJHON Il UccieqoBaHUs (YHKIUMHA HAa MOHOTOHHOCTb U
skctpemMyMmbl. [loctpoenue rpadukoB ¢yHkiui. [IpruMeHeHHe TPOUZBOIHON st
OTBICKaHUS HaUOOJIBIINX U HAUMEHBIIUX 3HAYEHUN BETUYHH.

O606matomiee nosropenue (114)

I'EOMETPUA
IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIEC TIOHSTHS CTEPEOMETPUH (TOYKa, MpsMasi, MIIOCKOCTh, MPOCTPAHCTRO).
[lonsTe 00 akcmomaTHUeCcKOM crocobe mocTtpoeHus reomerpuu. llepecekarommecs,
NapaJuIebHbIC U CKPEIIMBAIOIIMECS IPSMBIC. YTOJI MEXAY HPSMBIMHA B MPOCTPAHCTBE.
[lepneHauKyasipHOCTh TpsAMBIX. [lapannenbHOCTh M NEPHEHAMKYJISPHOCTh MPAMOWU U
IJIOCKOCTH, IPU3HAKU U CBOMCTBA. TeopeMa o Tpex neprneHaukymisapax. llepnenaukyisip
M HAKJIOHHAS K IUIOCKOCTH. YTOJI MEXAYy IpsSMOW M IUIOCKOCTBIO. llapamnenbHOCTh
IUIOCKOCTEM, MEPIEHIAUKYIISIPHOCTh IUIOCKOCTEH, MPU3HAKK W CBOMCTBA. J|ByrpaHHbIN
YIoJI, JIMHEMHBIA Yroja JABYTPAHHOTO yria. PaccTosHMS OT TOYKM [0 IIOCKOCTH.
PaccrosHne oT npsmMol 110 TUIOCKOCTH. PaccrosHue Mexay napajuiedbHbIMU

miockocTaMu. PaccTosinue MCKAY CKPCIIHMBAOIIUMUCH IIPAMBIMU,

KoopauHaThl 4 BEKTOPbI
JlekapToBbl KOOpAMHATHI B OpocTpaHcTBe. DopMyna pacCTOSHUS MEXKIY ABYMS

TOYKaMH. YpaBHeHUsi cepbl U MmIocKocTu. BekTopsl. Moayns BekTOopa. PaBeHCTBO
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BEKTOpPOB. (CJI0KEHUE BEKTOPOB M YMHOXXCHUE BEKTOPA HA 4YHUCIO. YIOI MEXIy
BekTopamu.  KoopaunaTel  Bekrtopa.  CkanspHOE  INPOU3BEIAEHUE  BEKTOPOB.
Komnuneapueie BekTOpbl. Pa3znokeHue BEKTOpA MO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

KOMHHaHapHBIC BCKTOPHI. Paznoxenue 1o TPEM HCKOMILJIAHAPHBIM BCKTOPAaM.
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11 KUIACC

AJI'EBPA

Crenenn u KopHu. CTeneHHbIe PyHKIUH

[ToHsATHE KOpHS N-1I CTENCHW U3 JECHCTBUTEIbHOTO unciaa. OyHkuu y = Vx, ux
cBoiictBa u rpadpuku. CpoiicTBa KopHsi N-1i cteneHu. [IpeoOpazoBaHue BbIpakeHUM,
corepxkamux paaukaisl. O00OIIeHHe TOHATHS O MoKas3aTene cTeneHu. (CTerneHHble
(GYHKIIMH, UX CBOMCTBA U TrpapuKH.

IToka3zareabHas U Jorapupmuyeckas QyHKUHH

[lokazarenpHass ¢GyHKIUs, ee cBoiicTBa M rpaduk. [lokazarenbHble ypaBHEHUS.
IlokazaTenbHblE HEPABEHCTBA.

[lonstue norapudma. dynkuus y = log.X, ee cpoiictBa U rpaduk. CBoiicTBa
norapupmoB. Jlorapudmuueckue ypaBHeHud. Jlorapupmuueckue HEpaBEHCTBA.
[lepexon x HOBOMY OcHOBaHuIO Jyorapupma. /uddepenumpoBanre nokazaTesbHON H
norapumudeckont GyHKIIHM.

IlepBooOpa3Hasi u MHTErpaJ

[lepBooOpas3nasi. IlpaBuna oTbICKaHUs TEPBOOOpa3HBIX. TabiMila OCHOBHBIX
HEONPEAEIICHHBIX NHTETPAJIOB.

3ajmaun, NOpPUBOJAAIIME K TIOHSATUIO OINpEAeJeHHOro wuHTerpaia. IloHstue
onpeneneHHoro uarerpana. ®opmyna Hetotona — JleliOnuia. Beraucnenue momaaei
TUIOCKHX (UTYP C TIOMOIIBIO OTPEACIIEHHOTO HHTETpaa.

JJIeMeHTbl MATEMATHY€CKOH CTATUCTHKHN, KOMOMHATOPUKH U TEOPUH
BEPOSATHOCTEN

Cratuctuyeckass o0paboTka naHHBIX. [IpocTeiflline BEpOSTHOCTHBIE 3aJayM.
Couerannst u paszmenieHusi. @opmyna O6uHoma HeioroHa. CrmydaliHble COOBITHS U WX
BEPOSATHOCTH.

YpaBHeHnusi u HepaBeHcTBa. CHcTEeMbl YPABHEHUI 51 HEPABEHCTB

PaBHOCHIIBHOCTE ypaBHeHMM. OOIIMe METOJbl pEIICHUS YpaBHEHUM: 3aMeHa
ypaBuenus h(f(x))=h(g(x)) ypaBuenmem f(X)=g(X), pasziiokeHHEe Ha MHOXHUTEIH,

BBEJICHUE HOBOM MEPEeMEHHOM, PYHKIIMOHATBHO-Tpa)UUECKUNA METO/.
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Pemienue HepaBeHCTB € OJHOM IIEPEMEHHOM. PaBHOCUIBHOCTH HEPABEHCTB,
CUCTEMBI U COBOKYITHOCTM HEPABEHCTB, UPPALIMOHAIBHBIC HEPABEHCTBA, HEPABEHCTBA C
MOJYJISIMH.

Cucrtembl ypaBHEHH. Y paBHEHUS U HEPABEHCTBA C MAPAMETPAMM.

O0o0maruee NOBTOpEeHUE

I'EOMETPUA

MHororpaHHuKu

Bepmunbl, pebpa, rpaHu MHOrorpaHHuka. Pa3Beprka. MHororpaHHbie YIJIbI.
Boinykisle MHOTOrpannuku. [Ipusma, ee ocHoBaHusA, OOKOBBIE pedpa, BbICOTa, OOKOBas
noBepxHOCTh. [IpsAmas u HaknoHHas npusma. IIpaBunbHasg npusma. Ilapamnenenunen.
Ky6. Ilupamuna, ee ocHoBaHue, OOKOBble peOpa, BbICOTa, OOKOBas IMOBEPXHOCTb.
TpeyronpHass nupamuzaa. [IpaBunpHas nupamuaa. YcedeHHas nupamuga. llonstue o
CUMMETPUM B TMpOCTpaHCTBe (LIEHTpalibHas, oceBas, 3epkanbHas). CeueHus
MHOrorpaHHukoB.  Iloctpoenne  ceuyenuit.  IlpenacraBneHue O IPaBUIIBHBIX

MHOTOTPaHHUKaX (TeTpadip, KyO, OKTadip, JOJAEKAdIP U UKOCASP).

Tesia U MOBepXHOCTH BpallleHUS

Hunuanap w koHyc. YceueHHBIM KoHyc. OcHOBaHHME, BBICOTAa, OOKOBasi IIO-
BEPXHOCTh, OOpasyiomiasi, pa3Beprka. OceBble CEUYCHHS] W CEUEHUS, MNapalieIbHbIC
ocuoBanuto. Illap u cdepa, ux ceuenus. Kacarenbnas mmockocth k chepe. Codepa,
BIIMCAaHHAs B MHOTOT'PAaHHHUK, c(pepa, OnmrcanHas OKOJIO MHOTOTpaHHUKA.

OO0beMbl TeJI M IUIONIAIM UX OBEPXHOCTEi

[TonsitTne 06 oOwveme Tenma. OTHomeHHE 00BEMOB TOMOOHBIX Tel. Dopmyribi
o0beMa Ky0a, mapayyieNenuresia, Tpu3Mel, muIuHApa. DopMynsl 0O0beMa TUPAMHIBI U
KoHyca. DopMysbl MIIOMATM MOBEPXHOCTH MWIMHAPA U KOoHyca. Popmynbsl o0bema

1iapa v riomnaau chepsol.
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TEMATUUYECKHUMA ILJIAH

10 KVIACC

KonnuecTBO 4acoB

Ne rempr | HaummenoBanme pasnenoB u tem | Bcero KonTponbHbIe 3aHATHS
Aure0Opa

1 YucnoBble GyHKIUN 9

2 Tpuronomerpuueckue GyHKIMH 26 3

3 Tpuronomerpuyeckue 10 1
ypaBHEHUS

4 [IpeoGpazoBanue 15 1
TPUTOHOMETPUIECCKUX
BBIPAKCHUH

5 [TpousBoanas 31 3

6 O6o0maroree MOBTOPEHUE 11

I'eomeTpusn

1 BBenenne. AKCHOMEI 5
CTEPEOMETPHUH U UX CJIEJICTBUS

2 [TapamienbHOCTh MPSIMBIX U 20 2
IIJIOCKOCTEN

3 [TeprieHIUKYJISIPHOCTD MPSIMBIX U 20 1
IIJIOCKOCTEN

4 MHororpanHuKu 13 1

3) BekTopsl B mpocTpaHCcTBE 7 1

6 [ToBTOpEHUE KypCca reoMeTpun 3

Bcero 170 13
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11 KUIACC

KonnuecTBO 4acoB

Ne rembl | HaumeHoBaHue pa3aenoB U TeM Bcero | KonTponbHbie 3aHATHS
Auredpa
1 Crenenu u kopHu. CTeneHHble PyHKIUU 18 1
2 [loka3arenbHble U JIorapudmMuuecKue 29 3
byHKIIMH
3 [TepBooOpa3Has u uHTErpa 8 1
4 DJEMEHThl MAaTEeMaTHYECKON CTAaTUCTHKHU, 15 1

KOM6I/IHaTOpI/IKI/I U TCOpUHU BECPOATHOCTU

5 VYpaBHeHUs U HepaBeHCTBA. CUCTEMBI 20 1

ypaBHeHI/Iﬁ U HCPABCHCTB

6 O6o0maroree MOBTOPEHUE 12
I'eomerpusn
1 MeTobpl KOOpJIUHAT B MPOCTPAHCTBE 15 2
2 HunuHap, KOHYC U map 17 1
3 OO0bembI Ted 23 2
4 IToBTOpEHUE Kypca CTEpEOMETPUHN 13 1
Bcero 170 13

HopMbl O11eHKH 3HAHUN, YMEHU U HABBIKOB YYAIIMXCH M0 MATeMaTHKe
Onupasch Ha 3TH HOPMBI OLICHKH, YYUTEIb OLICHUBAET 3HAHUS, YMEHUS U HABBIKU
YUYaIUXCs C YYETOM UX UHAUBUIYATBHBIX OCOOCHHOCTEH.

Conepxxanue u 00beM MaTepuaia, MOMJICKAIIETO MPOBEPKE, OINpeaeseTcs
nporpamMoi. IIpum mpoBepke yCBOEGHHMST MaTeprajia HYKHO BBISBIATH IIOJHOTY,
MPOYHOCTh YCBOCHHS YYAIIUMHCS TEOPUM U YMEHUS NPUMEHSTH €€ Ha MPAKTUKE B
3HAKOMBIX U HE3HAKOMBIX CUTYallHsIX.

OcHOBHBIMH (popMamMu MPOBEPKH 3HAHMN W YMEHHUN, ydalllUuXcsl MO MaTEMaTHKe
SBJISIIOTCSI TUCbMEHHAs! KOHTPOJIbHAs paboTa U YCTHBIN OIPOC.

OHGHKa OTBCTA y4YalllUXCAa INPpH YCTHOM H IIMCBMCHHOM OIIPOCC IIPOHU3BOAUTCA IIO
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MATUOAIIBHOM CUCTEME.

Yuurenb MOXKET MOBBICUTH OTMETKY 3a OpPHUTMHAJIbHBIA OTBET HA BOMNPOC WJIHU
OpPUTMHAJIBLHOE PEUICHHE 3aJayd, KOTOpPhIE CBHUJECTEIBCTBYIOT O BBICOKOM
MaTeMaTUYeCKOM Pa3BUTHUM Yy4alllerocs, 3a pelieHue 0oJiee CIOXKHOM 3aJayu WU
OTBET Ha 0oJiee CIOXKHBIM BOMPOC, MPEAJIOKECHHBIC YydallleMyCsl JTOTOJHUTEIBHO
MIOCJIE BBIMOJHEHUS UM 3aJaHHUS.

NrtoroBrie 0TMETKH (32 TEMY, YETBEPTh, KYPC) BHICTABIISIOTCS MO COCTOSHUIO 3HAHUMN
Ha KOHEII 3Tara O0y4eHUs C YI€TOM TEKYIIUX OTMETOK.

OlieHKa YCTHBIX OTBETOB y4allluXCsl.

OTBET OLICHUBAETCSI OTMETKOM «5», €CIIU YUEHUK:

® [IOJTHO pPAaCKpbLI COJIepKaHWE Marepuaga B o0beMe, NPEeayCMOTPEHHOM
IporpaMMon U y4eOHUKOM;

® U3JIOKWJ MaTepuad TPAaMOTHBIM SI3BIKOM B OIPEACICHHON JOTMYEeCKOU
MOCJIEIOBATEIILHOCTU, TOYHO MCIOJIb3Yysl MAaTEeMaTUYECKYI0 TEPMUHOJIOTHUIO U
CUMBOIJIUKY;

® [IPaBWJIBHO BBIMOJHWI PUCYHKH, YEPTEXKH, TpaduKu, COMYTCTBYIOIIUE
OTBETY;

® [I0Ka3aJl YMEHHE WLIFOCTPUPOBATh TEOPETUUECKHUE MOJIOKEHNSI KOHKPETHBIMU
npuMepaMy, MOPHUMEHSATh MX B HOBOM CHUTyalUM TPU BBINOJIHEHUH
NPaKTUYECKOTO 3a/1aHUs;

® [POJAEMOHCTPUPOBA] YCBOEHUE paHEE M3YUYCHHBIX  COMYTCTBYIOIIUX
BOTIPOCOB, C(POPMUPOBAHHOCTh M YCTOWYMBOCTH MCIOJB30BAaHHBIX MPHU
OTBETE YMEHUU U HABBIKOB;

® OTBEYAJl CAMOCTOSTEIILHO O€3 HABOSIINX BOIIPOCOB YUHUTEIIS.

® OTBEYaJ CaMOCTOSITEIbHO 0€3 HaBOSIINX BOIIPOCOB YUUTEIIS.

e BO3MOXHBI OAHAa — JBE HETOYHOCTH NPU OCBEUICHUH BTOPOCTENECHHBIX
BOIIPOCOB HWJIM B BBIKJIAJIKAX, KOTOPbIE YYEHUK JIETKO MCIPaBUI IO
3aMEUYaHUI0 YUUTEIIS.

OTBET OLEHHUBAETCS OTMETKOM «4», €Clu OH YJIOBIETBOPEH B OCHOBHOM

TpeOOBaHUAM Ha OTMETKY «5», HO IPU 3TOM UMEET OJUH U3 HE0CTATKOB:
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B M3JOKEHUU JIONYIIEHbl HEOOJbLIME TpoOenbl, HE HCKa3UBIIUE
MaTE€MaTUYeCKOTO COJEp)KaHMsl OTBETa, MCIPABICHHBIE 110 3aMEYaHUIO
YUUTETIS.

JOMyIIeHbl OWMOKKM win Oonee JBYyX HEJAOYETOB MpPU  OCBEUICHUH
BTOPOCTENIEHHBIX BOMNPOCOB WM B BBIKJIAJIKAX, KOTOPbIE YYEHHUK JIETKO

HCITpaBUJI IO 3aMCYAHNIO YUNUTCIIA.

OtmeTka «3» CTaBUTCS B CIEAYIOMIMX CIy4asiX:

HETIOJIHO WJIM HEIOCIEeI0BAaTeNIbHO PACKPBITO COJAEpKAaHWE MaTepuana, HO
NOKa3aHO oO0Ilee MOHMMAaHHWE BOMPOCAa M TPOJAEMOHCTPUPOBAHBI yMEHHS,
JOCTAaTOYHBIC JJIsl JadbHEHWIIEero YyCBOEHHUS TMPOTPAMMHOIO MaTepuania
(onpenenennbie  «TpebGoBaHMSMH K MaTeMaTHYeCKOW  TOJTOTOBKE
YUaAITUXCS»).

MMEJINCh 3aTPYIHEHUS] WU JOMYIICHBI OIMMUOKU B ONPEACIICHUN TOHATUN H,
UCTIOJh30BAaHUH MaTEeMAaTHUECKON TEPMUHOJIOTHH, YepTeX aX, BBIKIAIKAX,
HCTIPaBJIEHHBIE TIOCIIE HECKOJIBKUX HABOSIINX BOIIPOCOB YUUTEIIS;

YYCHHK HE CIpaBWICA C NPUMEHEHHWEM TEOPHUH B HOBOW CHTyallUd TpU
BBIITOJTHEHUH TPAKTHUECKOTO 3a7[aHts, HO BBIOJIHWII 33/1aHUSI 003aTEIBHOTO
YPOBHSI CIIO)KHOCTH TIO TAHHOW TEME;

Opd 3HAHUM TEOPETUYECKOro MaTepHuajia BBISBICHA HEJIOCTaTOYHAS
cOPMHPOBAHHOCT, yMEHUH ¥ HAaBBIKOB. HUMEIUCHh 3aTPyJHEHHS HIIH
IOMYIICHbl OMMOKA B  ONpPEAENCHHM TOHATUH ¥, HCIOJb30BAaHUH
MaTeMaTUYeCKOM TEPMUHOJOTUHU, 4YepTekaX, BBIKIAJIKAX, HCIPaBICHHBIC
HOCJIe HECKOJIBKUX HABOASIIKX BOIIPOCOB YUUTES;

YYEHUK HE CIpPABUJICS C NPUMEHEHHEM TEOpUHM B HOBOW CHUTyallUd MpH
BBITIOJIHEHUU MPAKTUYECKOTO 3aJJaHuUsl, HO BBIMOJIHIII 33JaHUs 0053aT€IbHOTO
YPOBHSI CJIO’KHOCTH T10 TaHHOM TeMe;

Opd 3HAHUM TEOPETHYECKOr0 MaTephalia BbIIBJICHA HEIOCTaTOYHAs

c(hOopMHUPOBAHHOCTh YMECHHM M HABBIKOB.

OtmeTKa «2» CTaBUTCA B CICAYIOMIUX CIyYasiX:

HC PACKPBITO OCHOBHOC COACPKAHHNC yqe6Horo Marcpualia,
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OOHapy’>K€HO HE3HaHWE WM HEINOHMMAaHHE YYEHHUKOM OojblIell uiau Hauboiee
Ba)KHOM 4acTH y4eOHOIro Marepualia; JOMYILIEHbl OMMOKN B ONPENEIECHUN TOHATHH,
IIPU UCIOJIb30BAHUU MAaTEMAaTHYE€CKOM TEPMHUHOJOTUHU, B PUCYHKAX, YEPTEkKaX WIIU
rpadukax, B BBIKJIAJKaX, KOTOPbIE HE HMCIPABIEHBI MOCJIE HECKOJBKUX HABOASIINX

BOITPOCOB YUHUTCJIA.

O1ieHKa MMCbMEHHBIX KOHTPOJIBHBIX paOOT ydamuxcs.
OtMeTKa «5» CTaBUTCS B CIAEAYIONIUX CIyYasX:
paboTa BBIMOJHEHA MOJTHOCTHIO. B JIOTUUECKUX PACCYKIECHUSIX U 0OOCHOBAHUSIX HET
npoOesioB U OMMOOK; B PEIICHUH HET MaTeMaTHUYECKUX OIMUOOK (BO3MOXKHA OJIHA
HETOYHOCTb, OITMCKA, HE SIBJISAIONIASCS CJICICTBHEM HE3HAHMS WM HEITOHUMaHUS
y4eOHOTr0 MaTepuaia);
OtMmeTKa «4» CTaBUTCS, €CIIN:
paboTa BBITIOJIHEHA TOJIHOCTHIO, HO OOOCHOBAHUS IIaroB PEIICHUS HEJI0CTATOUYHBI
(ecnm ymMeHHsI 00OOCHOBBIBATH PACCYXKJICHHS HE SIBJSIIUCH CIIEIMATIBHBIM OO0BEKTOM
IIPOBEPKH);
JOMyIIeHa OJHa OIMMOKa WM JBa-TPH HEJOYeTa B BBIKJIAQJKAX, YepTekKax WIH
rpadukax (eciaum OSTH BHABI PAOOTHl HE SBISJIUCH CIEHHATBHBIM OOBEKTOM
MIPOBEPKH );
OtMmeTKa «3» CTaBUTCS, CCIIH.
JOMYIIEHBI 0osiee OAHOW OMMOKK WK Oojiee IBYX- TPEX HEA0YETOB B BBIKJIAQIKAX,
yepTrekax WM rpaduka, HO ydYalIWics BiajaeeT oO0s3aTeIbHBIMA YMEHUSIMH IO
MIPOBEPAEMOM TEME.
OTMeTKa «2)» CTaBHUTCS, €CIIH:
JOMYIIEHBl CYIICCTBEHHBIC OIMMOKH, TOKa3aBIIWE, YTO YYAIIWiCSd HE BIaJeeT
00s13aTeTbHBIMA 3HAHUSMH 110 JTAHHOUW TeME B TTOJTHOM Mepe.
KontponbHas unu npoBepounas padbora (u3 5-6* 3ananuii)
«5» - 3a 5 3aJ1aHUI BEPHO BBITIOJTHEHHBIX.
«4» - 3a 4 3aganus
«3» - 3a 3 3amanusd

«2» - MCHEE TpeX ,
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€CJIM YYaIIUNCS BBITIONHSECT 6%, TO OH OIIEHUBAETCS OTACIBHO.

Tectnl

«5» - 90-100%

«4» - 75-80%

«3» - 55-70%

«2» - 50% u meHee

. YcTHO (10 KapToukam)

«5» - IpaBUJILHBIC OTBETHI HA BCE BOIPOCHI.

«4» - Ha OCHOBHOW BOTIPOC OTBET BEPHBINA, HO Ha JIOTIOJHUTEIIHPHBIC HE OTBETHJI HIIH
JOMYCTHII OIITUOKY.

«3» - 3aTPYAHUICA, A HE MOJTHBIA OTBET, OTBEYA HA JOTIOJHUTEIIHHBIC BOIIPOCHI.

«2» - He 3HAeT OTBET U Ha AOIIOJTHUTCIILHBIC BOIIPOCHI OTBCYACT C TPYAOM

MarepunajbHO-TeXHHYECKOe o0eclieyeHNe pean3anuu padodeil mporpaMmmsl

Ne Kommiekt o6opynoBanus u TUIIOBOW | PeructparimoHHbIit I'on
/1 HA0Op HATJISATHBIX MTOCOOUH ISt HOMED W3TrOTOBJICHUS,
OCHAII[eHUs KaOnHeTa OMOJIOTHH U3TOTOBUTEID
1. . . -
[TpunTep ¢ 4€pHO-0e10i mevyaThIo
2.
HNuTepakTrBHasA 10CKa
3.
[IpoekTop
4,
Kommberorep yuurens
5. -

Konoukn

Y4eOHO-MeTOANYECKHE PecypPChI

1. OcHoBHas JuTEpaTypa

1. AT. Mopakosuu, I1.B. CemenoB. Anre6pa u Hauajga MareMaTHYECKOIO
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ananm3a, 10 xmacc. Yacte 1. YueOnmk. M. :Muemo3suna, 2019

A.I'. Mopnkosuu, I1.B. CemeHoB. Anrebpa M Hayajla MaTeMaTUYECKOTO
ananm3a, 10 kmacc. Yacte 2. 3amaunmk. M. :Muemo3suna, 2019

A.I'. Mopakosuy, I1.B. CemenoB. AnreOpa u Hayajla MaTeMaTHYECKOIrO
aHanmu3a, 11 kmacc. Yacte 1. YueOnuk. M. :Muemo3una, 2019

A.I'. Mopnkosuu, I1.B. CemeHoB. AnreOpa W Hayajla MaTeMaTUYECKOTO
a"Hanmm3a, 11 xmacc. Yacte 2. 3amaunuk. M. :Muemo3una, 2019

I'eometpust. 10—11 knaccsl: yueb. s o01eo0pa3oBat. yupexxaeHuii: 0a30BbIi U
npodui. yposuu / [ Atanacsan JI. C., byry3zos B. ®., Kagomues C. b.
u ap.],lIpocsemenne,2019

2.JlonmoJIHUTEIbHAS JIUTEPATYPA

Anre6pa u Hauana ananuza. 10 kinacc. KoHTposnbHble pabOThI 715 yYaluxcs
0011e00pa3oBaTeNbHBIX yapexaeHni (6a30BbIii ypoBeHs) / B.U. I'mu30ypr; mox
pen. A.I'. MopakoBuya. — M.: Muemo3uHna,2020

Anre6pa u Hauana aHanuza. 11 kiacc. KontponbHbie paboThl 1S yyamuxcs
001eo0pa3oBaTeNbHBIX yUpexaeHui (0a30Beiii ypoBeHs) / B.U. ['mu30ypr; mox
pen. A.I'. MopakoBuya. — M.: Muemo3uHa,2020

Anre6pa u Hauana maTemaTudeckoro ananuza. 10 xi1.: CamocToaTensHbIe paboThI
JUTSL ydaluxcst 001eo0pa3oBaTeIbHbIX. YUpexkaeHuH (6a30BbIi ypoBeHb) / JILA.
AnekcannpoBa; o pea. A.I'. Mopakosuya. — M.: Maemo3una,2020

Anre6pa u Hauana maTemaTudeckoro ananuza. 11 xi1.: CamocToaTensHbIe pabOThI
JUTSL yJaruxcsi 001eo0pa3oBaTeNbHBIX. YUpekaeHui (0a30Bbii ypoBeHs) / JILA.
Anekcannposa; o pea. A.I'. Mopakosuua. — M.: Maemo3una,2020

Anrebpa m Hadanma aHanm3a. 10 — 11 xim.: TemaTwdyeckwe TECThl W 3a4eThl IS
obmeoo6pazosar. yupexaenuii / JI.O. Jleaumena, T.A Kopemkosa; mog pea. Al
MopakoBuya. — M.: Maemo3una,2020

Nzyuenune reomerpun B 10-11 kmaccax: Meroa. Pexomenaanum x yue0.: Ku. ms

yuutens / C.M. Caaksin, B.®. Byry3os. — M. IIpocsemienue,2020
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7. Teomerpus. [Iunaxkrnueckue Mmarepuansl. 10-11 knace. / b.I'. 3uB — M.

[Ipoceemenne — (MI'Y — mikone). ,2017

JJIEKTPOHHBIC M Me/IMA PecypChl

Onucanue

HaumenoBanue

Poccuiickas

JICKTPOHHAaM IIKOJIa

HHTEpakTUBHBIE YpPOKH II0 BCEMY
LIKOJILHOMY Kypcy
¢ 1 mo 11 xnacc oT Jydmux yaurenen
CTpaHbl, CO3JaHHBLIC IJId TOTO, YTOOBI
y KaXKI0TO pebénka ObL1a
BO3MOJKHOCTh TIOJYYHTh OecIIaTHOE

KadecTBeHHOE 0011ee oOpa3oBaHue

https://resh.edu.ru

Oopa3zoBarteJbHbBI

pecypc - AKnace

TpeHupoBoYHbBIE 3a7aHus 1o
IIKOJBHBIM ~ TIpeaMeTaMm  JlocTymHo
o6omee 10 000 3amaHuii pazHOTO
YpOBHS CIIO)KHOCTU. Bce 3amanus
pazpaboTaHbI OIIBITHBIMU

metoauctamu ¢ yau€étom @I'OC HOO

http://www.yaklass.ru/

VYyeOHbIe MaTEepHaNIbl B JIEKTPOHHOM

dhopme
Oobpa3oBaresbHast N )
M MOIIHBIM HHCTPYMCHT DPCAIBHOIO | hitps://lecta.rosuchebnik.ru
miatgpopma LECTA
KOHTPOJISI 3PPEKTUBHOCTH TpoIecca
oOyueHus
Yun.py — JleTckuii oOpa3oBaTeIbHBIN TOpTaT
HHTepPAKTHBHASI JUIS ~ WHTEpPaKTHUBHOTO  O0y4eHHUs
. https://uchi.ru
00pasoBaTelLHAs JeTell MpU TOMOILIU HMHTEPECHBIX

oHJIaMH-11aTdopMma

HUI'POBBIX 3aJaHui U 3a7a4

IIpoexr «Hpoypox»

Kpynnuenmmit o0Opa3oBaTeNbHbIN
UHTEPHET-TIPOEKT

B Poccun, KOTOpBII €XKEIHEBHO
MOCEIIA0T Oolee

1 400 000 uenoBek

http://infourok.ru
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https://resh.edu.ru/
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https://lecta.rosuchebnik.ru/
https://uchi.ru/
http://infourok.ru/

Onucanue

HaumenoBanue

Annexc yueOHUK

Hoctymao 6Gonee 10 000 3amanwmii
pa3HOro ypoBHS CIIOXKHOCTH. Bce
3amaHusl  pa3paboTaHbl  OMBITHBIMH

metoauctamu ¢ yuétom @I'OC HOO

https://education.yandex.ru/

Y4eOHO-IpaKTHYECKOEe M y4eOHO-1a0opaTopHOEe 000pyA0BaHHE

1. Habop, copepxaiuii reoMmeTpudeckue Tena: Ky0, map, KOHyC, IPsIMOYT OJIbHBIN

napasuiesienuIe]l, napajyiesenurel, TPEYroJbHYI0 MUPaMUIY, YEThIPEXYTOJIbHYIO

nupamMuay, DWIMHAD

2. JlemoHCcTpamronHas oruppoBaHHAs JIMHEHKA.

3. JIeMOHCTpalOHHBIN YePTEKHBINA YTOJbHUK.

4. JIeMOHCTpallMOHHBIN LIUPKYJIb.

5. JIeMOHCTpalMOHHBIN TPAHCIIOPTHUP.
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