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1. IACIIOPT IMPOI'PAMMBI YYEBHOM JUCIHUILINHBI

OVYIL.03 «MaTteMaTuKa»

1.1. O0JsiacTh NPUMEHEHHUSI IPOrPaAMMBbI

PabGouass nporpamma ydeOHOW AMCIUIUIMHBI SBJSIETCA 00s3aTeIbHOU
YacThIO 00pa3oBaTeIbLHOTO LUKJIa OCHOBHOM npodeccruoHaIbHOMI
00pa3oBaTeNbHON MO  CHENHAIBHOCTH wm  CIIO 11.02.17 «Pa3pabotka
AIIEKTPOHHBIX YCTPOMCTB U CUCTEM.

Pabouas mporpamMma nucuuruinHbel pazpadorana B coorBeTctBUu ¢ ®I'OC
cpeadero obmero oo6paszoBanuss ¢ yderom ®PI'OC CIIO mo crnenuanbHOCTH
11.02.17 «Pa3paboTka 3JIeKTPOHHBIX YCTPOUCTB U CUCTEM).

PaGouass mporpamma y4eOHOW AWCITUIUIMHBI MOKET OBITh HCIOJIh30BaHA
JUI. TOATOTOBKH CIIENUAIIUCTOB CpeAaHero 3BeHa B coorBercTBuu ¢ @PI'OC mo
cnenuanbHocTh 11.02.17 «Pa3paboTka 37€KTPOHHBIX YCTPOMCTB U CUCTEM).

1.2. MecTO AUCHMILVIMHBI B CTPYKTYpP€e OCHOBHOM NpogeccuoHAIBLHOM
00pa3oBaTeIbHOM MPOTrPaAMMBbI
Huctumnaa OVYI1.03 MaremaTuka OTHOCUTCSA K IHUKIY 00S3aTelIbHBIX
y4eOHBIX TMPEAMETOB CpefaHero oOlmiero oOpa3oBaHMs 10 CHEIUATbHOCTU
11.02.17 «Pa3paboTka 3JIEKTPOHHBIX YCTPONUCTB U CUCTEM.

1.3. llesin 1 3a1a4u TUCUMILIMHBI — TPeOOBAHMS K pe3yJbTATaM 0CBOe-
HMS COJAEpP:KAHUS JUCIUNIMHBI

Conepxxanue IPOTPaMMBbI o0111e00pa3zoBaTeIbHOM JTUACIUTIIMHBI

«MaremaTka» HamnpaBJIeHO Ha JOCTH)KEHHUE pE3yJbTaTOB €€ H3Yy4YEeHHs B

coorBeTcTBUM ¢ TpeboBaHussMu PI'OC COO c¢ yderom mnpodeccuoHambHOM
HanpassieHHoctn OI'OC CIIO.

B pe3yabTaTe 0OCBOCHUSA TUCIHUIIINHDbI oﬁyqammm‘flm HOJZKEH YMETD:

- YMEThb ONEpUpOBaTh MOHATUSMU: CTENEHb YHUCHA, JIOTapudM YHCIa;
YMEHHUE BBINOJIHATh BBIUMCIECHUE 3HAUYCHUNW M MPeoOpa3oBaHUsl BBIPAXKEHHUM CO
cTeneHssMdU W Jorapudmamu, mnpeoOpazoBaHHs  JIPOOHO-PALMOHATBHBIX

BBIPAKECHUM;
- yYMEThb OIEPUPOBATh NOHATUSMU: pALUOHAJIBHBIC, WUPPALUOHAIBHBIE,
MOKa3aTelbHbIE,  CTEMEHHbIE,  JIOTapu(PMHUYECKUE,  TPUTOHOMETPUUECKHUE

YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONEpUPOBATH MOHATUSAMHU: (PYHKIHSA, HeENpepbiBHAs (yHKIUS,
POU3BOJHAs, TMepBOOOpa3Has, OINpEeACNCHHBIH WHTErpais; YMETb HaXOIUTh
IPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKLMMA, UCHOJIb3Ysl CIPABOYHBbIE MaTEpHAaJIbl;
UCCJIEIOBAaTh B NPOCTEHIIMX ClydasX (PyHKIIMM HA MOHOTOHHOCTb, HAXOAMUTb
HauOONbUINE W HAaUMEHbIIME 3HAYeHUs (PYHKIUH; CTPOUTHh TpaduKu
MHOTOWIEHOB C HCIOJb30BAaHUEM ammapaTa MaTEMaTUYECKOrO aHaJu3a;



IPUMEHSATH MPOU3BOAHYIO ITPU PEIICHUHU 337a4 Ha ABMKEHHUE; PEIIATh PAKTUKO-
OpUEHTHUPOBAHHbIE 3a/Jadyd Ha HauOONbIINE M HAUMEHBIIME 3HAYECHHs, Ha
HAXO0XJEHUE MYTH, CKOPOCTH U YCKOPEHHUS;

- yMeTh  ONEpPUpPOBaTh  MOHATUSMU:  palUOHaNbHAas  (QyHKUUA,
nokasarejibHasg (yHKUHUSA, CTeneHHas (yHKUMs, Jorapudmuueckas QyHKIus,
TPUTOHOMETpUUYECKHE PYHKIMHU, OOpaTHbIe (DYHKIIMHU;, YMEHUE CTPOUTH IpauKku
U3YYEHHBIX (YHKLIMHA, HCIOJIb30BAaTh TpapUKU IMPU H3YYEHHUU IPOLIECCOB U
3aBHCUMOCTEH, MPHU pEIIeHNUHU 3aJa4 U3 IpYruX y4yeOHbIX NMPEAMETOB M 33/1a4 U3
peasibHOM JKU3HM; BBIpaXKaTh (OpMYJIaMU 3aBUCUMOCTH MEXKIY BEJIMUYNHAMU;

- yMEThb pelaTh TEKCTOBBIE 3a/la4yd PA3HBIX TUIOB (B TOM 4YHUCIE Ha
IOPOLEHTHI, JOJU W YacTH, Ha ABM)KEHHE, paboTy, CTOMMOCTh TOBAapOB M YCIYT,
HAJIOTH, 3a/1a4ll U3 00JaCTH YINpPaBJICHUS JUYHBIMU U CEMEHHBIMU (PUHAHCAMU);
COCTABJISITh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U HUX CUCTEMBI MO YCJIOBHIO
3aJja4d, UCCIIEJOBATh IIOJYYEHHOE PELICHHE M OLEHMBAaTh MPaBIONOAOOHOCTH
pE3yJIbTaTOB;

- YMETh OINEpPUPOBATH MOHATUSAMHU: CpeAHee apu(pMeTUYecKoe, MeAHaHa,
HaumOOJblIEE W HAWMMEHbIIEEe 3HAYEHMs, pa3Mmax, JIUCIEpCHsi, CTaHAapTHOE
OTKJIOHEHHE 4YHUCJIOBOrO Habopa; yMeThb U3BJIEKaTh, WHTEPHPETUPOBATH
UHpOpMAIMIO, NPEJICTaBICHHYIO B TalnMIax, Ha Juarpammax, rpadukxax,
OTPAXKAIOLyK0 CBOMCTBA pEalbHBIX IPOLECCOB U SBICHUH; IPEIACTaBIAThH
UHGOpPMAIMIO C TIOMOIIbIO TAOIMIl U JUarpamm; HCCIeA0BaTh CTaTUCTUYECKUE
JaHHbIE, B TOM YHUCJIE C MPUMEHEHUEM TIpaHUuecKUX METOAOB U DJIEKTPOHHBIX
CPEICTB;

- YMETb OIEpPUPOBATh IOHATUSAMH: CIYyYaWHBIA OIBIT W CIy4anHOE
cOOBITHE, BEPOSITHOCTD CIIy4ailHOTO COOBITHS; YMEHUE BBIYUCIATH BEPOSTHOCTD C
UCIOJIb30BAaHUEM TpapUUECKMX METOAOB; MPUMEHATh (POPMYJbI CIOXKEHUS U
YMHOKEHHSI BEPOSTHOCTEN, KOMOMHATOPHBIE (PAaKThl U (POPMYJIBI MPU PELICHUN
3a/lay; OLEHUBATh BEPOSATHOCTH PEATBbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4yallHBIMM BEJIMYMHAMU;, YMEHUE MPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA
OOJIBIIMX YUCEI B IPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSIX;

- yMeTb ONEpPUpPOBaTh MOHATUSAMH: TOYKA, IpsMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, ABYTPAHHBIN yroJ, CKPEIIMBAIOIIUECS MPsSMbIC, MAPAJUIEIbHOCTD
U NEPHEHIUKYISIPHOCTh INPSMBIX U IIJIOCKOCTEM, Yroyl MEXIy INPSAMBIMH, yToOJ
MEXAY NMPSMOHN U IUIOCKOCTBIO, YIOJl MEKIY IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH
710 TJIOCKOCTH, PACCTOSIHUE MEXIY IPSIMBIMH, PACCTOSIHUE MEXKIY IJIOCKOCTIMU;
YMEHHME HCIIONIb30BaTh MPU PELICHUU 3a7a4 H3y4YeHHbIE (DAKTBl U TEOPEMBI
IUTAHUMETPHUH; YMEHHE OLIEHUBATh Pa3Mepbl 00BEKTOB OKPYIKAOIIETO MUPA;

- yMEThb  ONEpPUPOBaTh  MOHATHSAMHU:  MHOTOTPAHHUK,  CEUYCHHE
MHOTOIpaHHMKa, KyO0, mapaienenunesn, npusMa, nupamuja, ¢urypa u
NOBEPXHOCTh BpAILEHUA, LWIMHIP, KOHYyC, mIap, cdepa, cedyeHus QUrypsl
BpallleHus, IJIOCKOCTh, Kacaromascs c¢epsl, LUIMHApPA, KOHYCa, IUIOIIAb
MOBEPXHOCTH MUPaMUbl, IPU3MbI, KOHYyCa, IIWIMHJIPA, TUIoNaab chepbl, 00beM
Ky0a, MNpsAMOYIOJBHOTO Hapajuieienunena, MUPaMUIbl, TMPU3MBI, IWIKHIPA,
KOHYyca, Il1apa; yMeHue n300pakaTb MHOTOTPAaHHUKHU M IIOBEPXHOCTH BpAICHMUS,



UX CEUYCHHS OT PYKH, C MOMOIIBI0 YEPTEHKHBIX MHCTPYMEHTOB M 3JICKTPOHHBIX
CpPEeICTB; YMEHHE paclo3HaBaTb CHUMMETPUIO B MPOCTPAHCTBE, YMEHHUE
pacrno3HaBaTh MPaBUIbHBIE MHOTOTPaHHUKH;

- YMETh OTEepPUPOBATH MOHITHIMHU: JBIKEHHE B MPOCTPAHCTBE, MOJAOOHBIE
¢Gurypsl B MpOCTPAHCTBE; UCTIOIH30BaTh OTHOIICHHE TUIOMIA/IeH TTOBEPXHOCTEH U
00BEMOB MOI00HBIX (DUTYP TP PELICHUU 33]1a4;

- YMEThb BBIYHCIATh F€OMETPUYECKHE BEIUYMHBI (IJIMHA, YO, IUIOIIAJb,
00BbEM, MJIOLIAAb IOBEPXHOCTH), UCTIONb3YsI U3YUEHHbIE (POPMYJIBI U METOIbI;

- YMETh ONEpUPOBATH MOHATUSAMU: NMPSMOYTOJbHAasl CUCTEMa KOOPAMHAT,
KOOPAMHATHI TOYKH, BEKTOp, KOOPAUHATHI BEKTOpa, CKaJSPHOE IMPOU3BEACHUE,
yroJl MEXJIy BEKTOpaMH, CyMMa BEKTOpPOB, IPOU3BEJIEHUE BEKTOpa Ha YHUCIIO;
HaxXOJWTh C TOMOIIBI0 HM3YUYEHHBIX (OPMYIN KOOPAUHATHI CEPEIUHBI OTpE3Ka,
paccTosiHue MEXy TBYMS TOUKaAMU;

- YMETh BBIOMPATH MOAXOAUINN M3YyUYEHHBIA METOJ JJIsl PEIICHUs 3aauu,
pacrmo3HaBaTh MaTeMaTndeckue (GakThl 1 MAaTEMAaTUYECKUE MOJIETH B IPUPOIHBIX
U OOIIECTBEHHBIX SIBICHUSX, B HWCKYCCTBE; YMEHHE MPHUBOIUTH TMPUMEPHI
MAaTeMaTU4YECKUX OTKPBITUNA POCCUMCKON U MUPOBOU MaTeMaTUYECKON HAYKHU.

- YMETb OIEpPUPOBATH MOHATHSAMU: ONpEJEJICHUE, aKCHUOMa, TEopema,
CJIEJICTBUE, CBOWCTBO, PU3HAK, T0KA3aTEIbCTBO, PABHOCUIIbHBIE ()OPMYJINPOBKHY;
yMeHue (opMmynaupoBaTh OOpaTHOE U  IMPOTUBOIOJIOKHOE YTBEP)KICHHE,
IPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, UCIIOJIb30BATh METOJ MaTeMaTHUYECKON
UHAYKLWW; T[POBOIUTH JOKa3aTeJIbHbIE PAcCYXACHUS IpPU pELISHUH 3ajad,
OLIEHHBATD JIOTHUECKYIO MIPABMIIBHOCTD PACCYKIACHUIA;

- YMETh ONEepPUPOBATh MOHATHUSMU: MHOKECTBO, MOJIMHOXKECTBO, ONEPaLlin
HaJ MHOXKECTBAMHU; YMEHHE HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar
JUIA OTHMCaHUWs PEATbHBIX IMPOIECCOB M SABJICHUN MPHU PEHICHWH 3a]a4, B TOM
quclie U3 APYTUX y4eOHBIX TPEIMETOB;

- YMETb OIEpHpPOBaTh MOHATHAMH: Tpad, CBI3HBIA Tpad, AEpeBO, LHUKI,
rpad Ha TUIOCKOCTH; yMEHHE 3a/laBaTh W OIMCHIBaTh Tpadbl pasTunIHBIMU
croco0aMu; UCIONIb30BaTh I'padbl IPH pELICHUH 33/1a4;

- YMeTb CBOOOJHO ONEpPUPOBATH MOHATHSAMH: COUYETAHUE, NEPECTAHOBKA,
YHUCIIO0 COYETaHWM, YHUCIO MEepecTaHOBOK; OMHOM HbIOTOHA; yMEeHHE NMPUMEHSTh
KOMOMHATOPHBIE (PAKTHI U PACCYKIACHUS JIJIsl PEIICHUS 3a/1a4;

-yMeTh OIEpPUpPOBaTh MOHATUSAMHU: HATYPAJbHOE YHCIO, LEJI0e YHUCIO,
OCTaTOK IO MOJIYJIIO, PAllMOHAJIBLHOE YUCIIO, UPPALIMOHAIBLHOE YUCIIO, MHOKECTBA
HATYpaJIbHbIX, LEJbIX, PALUOHAIBHBIX, JCHCTBUTENBHBIX YHCEN; YMEHHUE
UCTIONb30BaTh TMPU3HAKK JIEIMMOCTH, HAaWMEHBIIMM OOIMH JAenuTeNlh |
HauMeHbllee o0uiee KpaTHoe, airopuT™ EBKIWga 0Opu  pelIeHHHd 3ajad;
3HAaKOMCTBO C Pa3JIMYHbIMH MO3UIIMOHHBIMU CHCTEMaMU CYHCIICHUS;

- yMeTh CBOOOJHO OMNEPUPOBATh TMOHSATHUSIMHU: CTENEHb C IEJNBIM
NOKa3arejleM, KOpEHb HATypaJbHOM CTENEHH, CTENEeHb C PalMOHAIbHBIM
MoKa3areyiieM, CTENeHb C JEHCTBUTEIbHBIM (BEIIECTBEHHBIM) IIOKa3aTeleM,
Jorapudm 4mucia, CHHYC, KOCUHYC M TAaHI'€HC [TPOU3BOJIBHOTO YUCIIA;



- yMeThb OIEpUpPOBaTh TMOHATUSAMHU: TOXKIECTBO, TOXKICCTBEHHOE
npeobpazoBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMAa YPAaBHEHUN U HEPABEHCTB,
pPaBHOCUJIBHOCTh ~ ypaBHEHWH, HEPaBEHCTB M  CHUCTEM, palMOHAJIbHEIE,
UppaIoHaIbHbIE, MOKa3aTeNbHEIE, CTETICHHBIE, norapudmmueckue,
TPUTOHOMETPUUYECKHE YpPaBHEHUS, HEPABEHCTBA M CHCTEMbI, YMEHHE peIIaTh
ypaBHEHUs, HEPABEHCTBA U CHUCTEMBI C MIOMOIIBIO PA3IMYHBIX MPHEMOB; PEIIaTh
ypaBHEHUS, HEPAaBEHCTBA M CUCTEMbI C IMAapaMeTpPOM; MPUMEHSTh YpaBHEHUS,
HEPABEHCTBA, UX CHCTEMbl JUISl pEUICHUS MaTEMaTWYECKHUX 3ajad M 3a7ad U3
Pa3IUYHBIX 00JACTEN HAYKHU U peajbHOM KU3HU;

-yM€Tb CBOOOJIHO OIEPUPOBATH MOHATUAMHU: Trpaduk (QYyHKIHH, 0OpaTHas
byHKIIMSA, KOMIO3UIMS QYHKIWA, TUHEWHAs QYHKIUS, KBaApaTudHas (QyHKIIMS,
CTeTNEeHHass (PYHKIMS C LEJNbIM IOKa3aTeleM, TPUTOHOMETPHUYECKHE (PYHKIIHH,
oOpaTHbIE TPUTOHOMETPUYECKHE (PYHKLMH, MMOKA3aTeNbHAs U JIorapudmuueckas
(GyHKUMY; yMEHUE CTPOUTH TIpauku (YHKIHM, BBIIOJHATH MpeoOpa3oBaHU
rpa@uKoB (QyHKIIMIA;

- YMETh HCHONB30BaTh Trpapuku (YHKIUN A7 U3YYCHHS MPOLIECCOB H
3aBHUCHUMOCTEH TpH peUIeHHH 3a]a4 W3 JPYTHuX Y4eOHBIX TMPEAMETOB U W3
pealIbHOM JKU3HM, BRIpaKaTh (OPMYJIaMU 3aBUCUMOCTH MEXKAY BEIMUYNHAMU;

YyMEHUE CBOOOJIHO OIEpUpOBaTh MOHATHUSAMHU: YETHOCTh (PYHKIIUH,
NEPUOJUYHOCTD (DYHKIIMH, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIUH,
PKCTpeMyM (YHKIMHM, HAuOOJIbIIEE M HAWMEHbIIee 3HauyeHUs (QYyHKIUH Ha
IPOMEXYTKE; YMEHHE ITPOBOJAUTH UCCIIEI0BAaHUE (PYHKIIHH;

YMEHUE HCIOJIb30BaTh CBOWCTBA W Trpaduku (DYHKIUN O pEmIeHUs
ypaBHEHUH, HEPABEHCTB U 33/1a4 C apaMeTpaMu; U300pakaTh HA KOOPAMHATHON
TUIOCKOCTH MHO>KE€CTBA PEIICHUI YpaBHEHH, HEPABEHCTB U UX CUCTEM;

- yMeTh CBOOOJHO ONEPUPOBATH TMOHATHUSAMHU: MOCIEAOBATEIHHOCTS,
apudmeTrnyeckas MpOrpeccusi, TeOMETpUYecKass mporpeccusi, OEeCKOHEYHO
yObIBaromas reoMeTpuyecKas IpOrpeccus; yMEHHE 3a/aBaTh
MIOCTIEIOBATEIHHOCTH, B TOM UHCJIE C TOMOIIBIO PEKYPPEHTHBIX (GOPMYIT;

- YMETh OIEPUPOBATH MOHATHAMU: HEMPEPHIBHOCTh (PYHKIIUH, aCUMIITOTHI
rpaduka QyHKIUY, IepBas ¥ BTOpasi Mpou3BOAHas (PYHKIIMU, TEOMETPUUYECKUN U
(bu3rYecKuil CMBICI MPOU3BOAHOM, MEepBOOOpa3Hasi, ONpPEACNICHHbIN WHTErpal;
YyMEHUE HaXOAUTh AaCUMNOTOTHI rpaduka GYHKIMH, YMEHUE BBIYUCIATH
IPOU3BOJHBIE CYMMBI, INPOU3BEACHMS, YaCTHOTO W KOMIIO3ULMHU (PYHKLHUH,
HAXOJUTh YPAaBHEHHE KacaTeIbHOU K rpaduKy QyHKIIHH;

YMEHHE HCIOJIb30BaTh MPOU3BOIAHYIO JUISI WCCIENOBAHUS (DYHKIMM, IJis
HAXOXKJICHUSI HAWIYy4IlIEero pPEeHIeHHUs B MPUKIATHBIX, B TOM YHCJIE COLUATbHO-
SKOHOMUYECKUX W (U3NYECKUX 3aj]adax, JUIsl ONpPENCNICHUs CKOPOCTH U
YCKOpPEHUS; HAXOAWTh IJIOMAANM U O0BeMBbl (PUTYp C TIOMOIIbIO HHTETpana;
OPUBOJIUTH TMPUMEPHl MaTEMaTHYECKOTO0 MOJCTHPOBAHUS C  MOMOIIBIO
nuddepeHIuanbHbIX YpaBHEHUH;

- YMETh ONEpUPOBATH TMOHATHUSMHU: KOMILJICKCHOE YHWCIO, COMPSHKCHHBIC
KOMIUJIEKCHBIE YHCIIa, MOYJIb U ApTYMEHT KOMIUIEKCHOTO Yucia, popMa 3amucu
KOMIIJIEKCHBIX qrcell (reomeTpuueckas, TPUTOHOMETPHUYECKAs u



anrebpamveckas); yMeTb MPOU3BOAUTH  apupMETHUYECKHE  JCHCTBHS  C
KOMIUIEKCHBIMU YHCJIAMH; MPUBOJINUTH NPUMEPHI UCIIOIb30BAHUSA KOMIUIEKCHBIX
4HCEIL;

- YMETb CBOOOJHO ONEpPUPOBATH MOHATUSMU: CpeliHee apu(meTHuecKoe,
MeJuaHa, HauOosblllee W HAaWMEHbIEEe 3HA4YeHUs, pa3Max, JUCIepcus,
CTAHJAPTHOE OTKJIOHEHWE [JIsi OMNMCAaHWA YHUCJIOBBIX JAHHBIX; YMEHHUE
UCCIIEIOBAaTh CTAaTUCTUYECKWE [JAHHbIE, B TOM 4HCJIE C IPUMEHEHUEM
rpauYecKuX METOJOB M DJEKTPOHHBIX CpPEICTB; TpaUUecKH HCCIEI0BATh
COBMECTHbIE HAOJIIOJIEHUSI C TOMOINBIO JUarpaMM pacCeUBaHUS U JIMHEHHOMN
perpeccuu;

- YMETh HaXOAUTh BEPOSTHOCTU COOBITHIA C UCIIOJIb30BAHUEM I'paPUUECKUX
METOJIOB; MPUMEHATH JUIsl PelIeHHs 3a7a4 (OpPMYJIbl CIOKEHUS U YMHOXKEHUS
BEpOATHOCTEH, (opMydy MONHOH  BeposATHOCTH, ¢Gopmyiny beprymm,
KOMOMHATOpHbIE (akThl W (OPMyJbl; OLIEHHBATh BEPOATHOCTH peaTbHBIX
cOoOBITHI; yMEHHE  ONepupoBaTh  NOHATUSAMHU:  ClOydyailHas  BEJIMYMHA,
pacrpeneneHue BEPOSITHOCTEM, MAaTEMAaTHYECKOE OXWIAHUE, JHUCHEPCUS U
CTaHAAPTHOE OTKJIOHEHHE CIy4YallHOW BEIWYUHBI, (PYHKIUU pacupeneiaeHus u
IUIOTHOCTH PAaBHOMEPHOIO, II0OKA3aTENIBHOIO W HOPMAJIBHOI'O PACIPEICIICHMI;
YMEHHUE HCIIOJIb30BaTh CBOMCTBA H3YUYEHHBIX pACHpPEACICHUN [UIsl pPELICHUs
3a]1a4; 3HAKOMCTBO C MOHATHUSMU: 3aKOH OOJIBIIMX YMCEJ, METO/AbI BEIOOPOUHBIX
UCCIICJIOBAHUN; YMEHUE NPUBOAUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX
qrcell B IPUPOJHBIX M OOIECTBEHHBIX SIBJICHUSX;

- YMETh CBOOOJHO ONEPUPOBATH MOHATUSMHU: TOUKA, MpsSMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKUH yIOJl, ABYI'PAHHBIM YTOJ, TPEXIPaHHBIN
yIoj, IIEPEeCEKaoIMecs, MapaJUIeIbHbIE W  CKPEIIMBAIOIIUECS  IpsMBIE,
[apaJuIeIbBHOCTh U TNEPIIEHANKYISPHOCTh MPSMBIX U IUIOCKOCTEH, YTOJl MEXKIY
IPSAMBIMH, YTOJ MEXKIYy NPSIMOM M IUIOCKOCTBIO, YIOJl MEXAY IIOCKOCTSMM;
YMEHHUE HCIONb30BaTh MPU PEHICHUH 3aJa4 M3Y4YeHHBbIE (AaKThl U TEOPEMBI
IUTAHUMETPUH;, YMEHHUE OLICHMBATh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MUPE;
YMEHHUE ONEPUPOBATh IOHATHUSMU: MHOTOTPAHHHUK, CEYEHHE MHOTOTPAaHHMKA,
IPaBWIBHBI MHOTOIpAaHHUK, @pU3Ma, NHpamMuaa, (urypa U IOBEPXHOCTh
BpallleHus, UWIMHIP, KOHYC, wap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHUS
KOHyCa W LWIMHIAPA, [ApPaUIEIbHBIE OCH WJIM OCHOBAHMIO, CEUEHHE I1apa,
IUIOCKOCTb, Kacaromascs cepbl, HIUINHAPA, KOHYCa; YMEHUE CTPOUTH CEUEHUE
MHOTOTpaHHHMKa, HW300paxaTb MHOTOTPAaHHUKH, QUIYpbl U HOBEPXHOCTH
BpALEHHUs, UX CEUYEHHMs], B TOM YHUCJIE C TOMOIIBIO DJIEKTPOHHBIX CPEACTB; YMEHHE
IPUMEHATH CBOMCTBA T€OMETPUUYECKUX (DUTYDP, CAMOCTOSTENBHO (POPMYTHUPOBATH
onpeaeneHus U3y4aeMbIX (PUTYyp, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U MPHU3HAKAX
r€OMETPUYECKUX (PUTryp, OOOCHOBBIBATH WM ONPOBEPraTb MUX; YMEHHUE
IPOBOJUTH KIacCU(PUKALMIO (UTYp IO pa3IUYHBIM MPU3HAKAM, BBINOIHAThH
HEO0OXO0IUMBbIE JOMOJTHUTENIbHBIE TOCTPOCHHUS;

- yMeTh CBOOOJHO ONEPUPOBATH MOHATHUSMU: IUIOWAAL (UTYpBL, 00BEM
(Gurypsl, BeIMYMHA YIJa, PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHHUE
MEX]y MPSIMBIMU, PACCTOSIHUE MEXY IJIOCKOCTSAMH, IJIOMAAbL cepsl, IIIOIMa b



NOBEPXHOCTH MUPAMUJIBI, TMPU3MBI, KOHyca, MHIWHApPA, O0BeM KyoOa,
IPSIMOYTOJIBHOTO TapajuleNienune a, MUPaMHIbl, MPU3MBI, IHIMHIApPA, KOHYCA,
11apa; yMEHUE HaXOUTh OTHOLIEHUE 00BEMOB MOJO0HBIX (DUTYD;

- yMeTh CBOOOJHO OMEpPUPOBATH MOHSATHUSAMU: IBWKEHHUE, TMapalieIbHBINA
NEPEeHOC, CHMMETpHUS Ha TUIOCKOCTH W B  TMPOCTPAHCTBE, IOBOPOT,
npeoOpa3zoBaHue 000U, MOJOOHbBIE (PUTYPBI; YMEHUE PACIIO3HABATh PaBHbIC U
1no/100HbIe (PUTYPBI, B TOM YHCIIE€ B MPUPOJE, UCKYCCTBE, APXUTEKTYpPE; YMEHHE
UCIIOJIb30BaTh ~ F€OMETPUUYECKUE OTHOIICHMS, HAXOJIUTh T'€OMETPUUYECKUE
BEJIMYMHBI (JUIMHA, YTOJ, IJIOWAAb, O0bEM) IMpH PELICHUH 3ajady M3 APYTUX
y4eOHBIX MPEAMETOB U U3 peabHON KU3HU;

- yMeTb CBOOOJHO OIEPUPOBATh MOHATHSAMH: IMPSAMOYTOJbHAas CHCTEMa
KOOPAHMHAT, BEKTOP, KOOPIMHATHI TOUYKH, KOOPIWHATHI BEKTOpPA, CYMMa BEKTOPOB,
IPOU3BEACHUE BEKTOpPA Ha YHCIIO, Pa3JIOKEHUE BEKTOpA MO 0a3ucCy, CKAIIPHOE
POU3BE/ICHUE, BEKTOPHOE NPOU3BEICHUE, YIOJl MEXKAYy BEKTOpPaMH;, YMEHHE
UCTIONb30BaTh  BEKTOPHBIH W KOOPAWHATHBIA  METOA  JUISl  PELICHUS
TEOMETPUUYECKUX 3aJad M 3aJad JPYTuX y4eOHBIX MPEIMETOB; OMEepUPOBATH
NOHATHUAMU: MaTpuua 2x2 v 3x3, ONpenesnTeNlb MaTpULbl, T€OMETPUYECKUI
CMBICIT OTIPEICTUTEIS;

- YMeTb MOJEIHMPOBATh pealbHbIe CUTyallMd Ha S3bIKE MAaTeMaTHKU;
COCTaBJISITh BBIPAYKEHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI MO YCIOBHIO
3aJlauM, HUCCIIEN0BaTh IOCTPOEHHBIE MOJIEIM C HCIIOJIb30BAaHHWEM ammapara
anreOpbl, UHTEPIIPETUPOBATH MOJIYYEHHBIN pe3ysbTaT; CTPOUTh MaTeMaTHUECKUe
MOJIEH C TOMOIIbIO TEOMETPUUECKUX MOHITUI U BEIMYUH, PEIIaTh CBA3aHHbBIE C
HUMH TPaKTUYECKHWE 3a/adH; COCTaBJISATh BEPOATHOCTHYIO MOJAEIb U
UHTEPIIPETUPOBATh TONYYCHHBIH pE3yJbTaT, peliarh MNPUKIAJAHBIE 3a7aud
CpEeICTBAMU  MAaTeMaTHYECKOTO0  aHajW3a, B TOM 4YHCJIE  COIMAIbHO-
HKOHOMUYECKOTO U (PU3MUECKOT0 XapaKTepa,

- YMEHHUE BBIOUPATH MOAXO AN METO JIUIsl pEIICHHS 3a/1a4; TTIOHUMaHHe
3HAYUMOCTH MaTEMaTHKH B W3YYCHHH MPHUPOAHBIX U OOIIECTBEHHBIX MPOIECCOB
U SIBJICHWW; yMEHHE pAaclO3HaBaTh IMPOSBICHUE 3aKOHOB MaTEeMaTHUKUA B
UCKYCCTBE, YMEHHE TMPUBOAUTH MPUMEPhl MATEeMATHUYECKUX OTKPBITUN
POCCUHCKOW U MUPOBOW MaTeMAaTUYECKOW HAYKHU

- yMeTb  ONEpUpOBaTh  NOHATHUAMU:  palMOHaNbHasg  (QyHKUUS,
nokasareibHas (QYHKIUSA, CTENeHHas (GyHKIus, Jorapudmudeckas QyHKIus,
TPUTOHOMETpUUECKHE PYHKIUHU, OOpaTHbIe (DYHKIIMHA, YMEHHUE CTPOUTH Tpaduku
U3yYEHHBIX (DYHKIMHA, HCIMOJB30BaTh TpaQUKU MPH H3YyUYEHUU MPOLIECCOB U
3aBHCHMOCTEH, MPH PEIICHUU 3aJa4 U3 JPYruX y4eOHBIX MPEAMETOB U 33134 U3
peanbHOM KM3HU; BBIpaKaTh (OPMYyJIaMU 3aBHCHMOCTH MEXIY BEIUYHMHAMM; -
YMETh ONEepPUPOBATHh MOHATUAMHU: TOXKIECTBO, TOXKIAECTBEHHOE MpeoOpa3oBaHHUeE,
ypaBHEHHE, HEPABEHCTBO, CHCTEMa YPaBHEHUI M HEPABEHCTB, PAaBHOCHIHLHOCTD
ypaBHEHUH, HEPaBEeHCTB M CHUCTEM, pallMOHAIbHBbIC, HWPPALUOHAIBHBIC,
MOKa3aTeNbHbIE,  CTECTNECHHbIE,  JIOrapu(MUYECKHUE,  TPUTOHOMETPUUYECKUE
ypaBHEHUS, HEPABEHCTBA U CUCTEMBI; YMETh PElIaTh YpaBHEHHUsS, HEPABEHCTBA U
CHUCTEMBI C IMOMOIIBIO PA3JIUYHBIX MPUEMOB; pelaTh YpPaBHEHUsI, HEPABEHCTBA U
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CUCTEMBI C IMapaMeTpPOM; MPUMEHSTh YPAaBHECHHUS, HEPABEHCTBA, UX CUCTEMBI JIJIS
peleHusT MaTeMaTHYeCKUX 3a7ad W 3aJad W3 pa3IUYHbIX 00JacTel Haykd u
pEATIbHOM KU3HU;

- yMeTh CBOOOJHO OMEpPUPOBATH MOHSATHUSAMU: IBWKEHHUE, TMapalieIbHBINA
NEPEeHOC, CHMMETpHUS Ha TUIOCKOCTH W B  TMPOCTPAHCTBE, IOBOPOT,
npeoOpazoBaHue MOA00US, MOAOOHBIE (PUTYpPHI; YMETh pacro3HaBaTh PaBHBIC U
no100HbIe PUTYPBI, B TOM YHUCJIE€ B IPUPOJE, UCKYCCTBE, ApXUTEKTYPE; YMETh
UCIIOJIb30BaTh ~ F€OMETPUUYECKUE OTHOIICHMS, HAXOJIUTh T'€OMETPUUYECKUE
BEJMYMHBI (JUIMHA, YTOJI, IUIONIA/b, O0ObEM) NPHU PEIICHUU 3a7ad U3 JIPYTUX
y4eOHBIX MPEIMETOB U U3 PEATILHOMN KU3HU

- YMETh OIEPUPOBATH MOHITHSAMHU: paAlMOHAIbHBIC, WPPAIMOHATIBHBIC,
MOKa3aTelbHbIE,  CTCTCHHBIC,  JIOTapU(PMHUYECKUE,  TPUTOHOMETPUUECCKUE
ypaBHEHUS U HEPABEHCTBA, X CUCTEMEI;

- YMETh OTEPUPOBAThH MOHATHUSIMH: MPSIMOYTOJIbHAs CHUCTEMa KOOPIHMHAT,
KOOPAMHATHI TOYKH, BEKTOp, KOOPAWHATHI BEKTOpa, CKaJsPHOE IMPOU3BEICHHUE,
yroJl MEXIy BEKTOpaMH, CyMMa BEKTOPOB, NPOU3BEIECHUE BEKTOpa Ha YHUCIO;
HaXOJWTh C TOMOIIBI0 HM3YYEHHBIX (OPMYI KOOPAWHATHI CEPEIUHBI OTpE3Ka,
pPacCTOsTHUE MEXKTY ABYMS TOUKAMHU

- YMeTb CBOOO/JHO OMEpUPOBATH MOHATUSAMU: TpaduK QyHKIUHU, oOpaTHas
byHKIMA, KOMIO3UIUSA QYHKIMMA, TuHEeWHas QYHKIUs, KBaJApaTuyHas QyHKIIMS,
CTeneHHass (PYHKIUS C IIeJIbIM IOKa3aTeJeM, TPUTOHOMETpUYECKUue (PYHKIUH,
oOpaTHbIe TpUTrOHOMETpUYecKue (YHKIIMHU, MMOKa3aTeIbHas U JIorapudmudeckas
byHKIIMK; yMETh CTpouTh Tpaduku GyHKIUN, BBITOIHATH MpeoOpa3oOBaHUS
rpadukoB QyHKIHIA;

- YMEThb HCIOJbh30BaTh rpaduku (PYHKIUN JISI W3yYCHHUS TPOIECCOB U
3aBHCHMOCTEH TpU peIIeHHH 3a7ad W3 JPYIHX Y4eOHBIX TNPEAMETOB U W3
pealbHO JKU3HM; BRIpaXKaTh (GOPMyJIaMy 3aBUCUMOCTH MEXKAY BEJIMUYNHAMU;

- cBOOOHO OTIEPUPOBATH MOHATHSIMH: YETHOCTh (DYHKITUH, IEPHOTUIHOCTD
GYHKIIMYA, OTPAaHWYCHHOCTh (PYHKIIMHA, MOHOTOHHOCTh (YHKIHH, SKCTPEMYM
GbyHKIIMKA, HauOOJbIIee W HAaWMEHbIIee 3HA4YCHHS (YHKIMHM Ha IMPOMEXKYTKE;
YMETh POBOJUTH UCCIIeI0BaHNE (DYHKIINH;

- YMETh HCIOJIb30BaTh CBOMCTBa M Tpaduku (QYHKIUN 71 pelieHus
ypaBHEHUH, HEPABEHCTB U 3a/1au ¢ TapaMeTpaMu; U300pakaTh HA KOOPJAUHATHON
TUIOCKOCTA MHOYKECTBA PEIICHUN YpaBHEHUH, HEPABEHCTB U UX CUCTEM

- YMETh MCTOJIB30BATh MIPH PEIICHUH 3a/1a4 U3y4YCHHBIE (PAKThl U TEOPEMBbI
TUTAHUMETPHUH;, YMEHUE OIICHUBATh Pa3Mephbl 00BEKTOB OKPYIKAOIIETO MHUPa

- YMETh OIEPUPOBATH MOHITHSAMU: TBIKEHUE B TPOCTPAHCTBE, MOT00HBIC
¢Gurypsl B MpOCTPAHCTBE; UCTIOIH30BaTh OTHOLICHHE TUIOMIA/IeH TTOBEPXHOCTEH U
00BbEeMOB MOI00HBIX (DUTYp NP PELIEHUU 33]1aY;

- YMETh BBIYMCIATh TEOMETPUYECKHE BEIUYMHBI (IJIMHA, YTOJ, TUIOMIAb,
00BeM, MIIOMIAAb TOBEPXHOCTH), HCTIONB3YSI U3yUeHHBIE (POPMYIIBI U METOIBI.

B pe3yJbTaTe 0CBOEHHS TUCHUIINHBI 00YUYAKO LU CS 10JI7K€H 3HATh:
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OcBoenue cojepkaHusi y4yeOHON MucHUIUIMHBI «Marematuka» obecrie-
YUBAET JOCTUKEHUE CTYICHTAMHU CIEAYIOIINX Pe3y1bmamaos:

* TUYHOCHHBIX:

—— c(OpPMUPOBAHHOCTh MPEACTABICHUN O MaTeMaTHKe KaK YHHUBEPCAIb-
HOM SI3bIKE€ HaYKH, CPEJICTBE MOJICTUPOBAHUS SBICHUI U MPOIIECCOB, UACSIX U Me-
TOJIaX MaTEMaTUKU;

—— T[IOHMMaHHE 3HAaUYMMOCTH MAaTE€MaTUKU Uil HayYHO-TEXHUYECKOIO
nporpecca cpOpMHUPOBAaHHOCTh OTHOIIECHUSI K MaTEMaTHKE KaK K 4acTHU oOuiede-
JIOBEUYECKOHN KyJIbTYpbl U€pe3 3HAKOMCTBO C MCTOpPHUEH pa3BUTUS MAaTEMAaTUKH,
ABOJIIOIIMEH MaTeMaTUYECKUX HJICH;

—— pa3BUTHE JIOTUYECKOTO MBILUICHHUS, IPOCTPAHCTBEHHOT'O BOOOPaKEHN,
QITOPUT- MHUYECKON KYJIbTYphl, KPUTUYHOCTH MBIIIJICHUS Ha ypOBHE, HEOOXO-
IUMOM Ui Oynymied mpodeCCHOHAIbHONW AESITENbHOCTH, AN TPOAOKEHUS
o0pa3oBaHMs U CaMO0Opa30BaHUS;

—— OBJIQ/ICHHE MaTeMaTUYECKUMH 3HAHUSIMU 1 YMEHUSMHU, HEOOXOANMBIMHU
B MOBCEAHEBHOW JKU3HU, JUII OCBOCHHUS CMEXKHBIX €CTECTBEHHO-HAYYHBIX JIHC-
[IUTUIMH U TACHUTUTHH TPOQPECCHOHATBHOTO IUKIIA, ISl TIOTyYeHus: 00pa3oBaHus
B 00J1aCTAX, HE TPEOYIOMIMX YIITyOJIEHHOW MaTeMaTHYeCKON TIOJITOTOBKHY;

—— TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHMUIO, B TOM YHCJIE caMo0o0pa3o-
BaHUIO, HA MPOTSKEHUM BCEH JKU3HM; CO3HATEIIbHOE OTHOLIEHHE K HENPEPBhIBHO-
My 00pa30BaHMIO KaK YCJIOBHUIO YCIIEUTHON MPO(eCcCHOHANBLHON U OOIIECTBEHHOM
NesITeNIbHOCTH;

—— TOTOBHOCTb M CHOCOOHOCTH K CaMOCTOSITEIbHON TBOPYECKON M OTBET-
CTBECHHOM JICATCIIbHOCTH;

—— TOTOBHOCTHh K KOJUIEKTUBHON pabOTe, COTPYAHUYECTBY CO CBEPCTHHU-
KaMu B 00pa3oBaTelbHON, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIIe10BaTENbCKOM,
NPOEKTHOW U APYTUX BUAAX ACATEIHHOCTH;

—— OTHOIIEHUE K MPOo(EeCcCHOHATBFHON NEATEIHHOCTH KaK BO3MOXKHOCTHU
y4acTusi B PEIICHUH JINYHBIX, OOIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAIINO-
HaJIbHBIX TPO0OIIEM;

* MemanpeoMemHnupix:

—— YMEHHUE CAMOCTOATEIBHO ONPEIEIIATh UENH AESITENIbHOCTH U COCTABIIATh
IUTaHbl JAEATEIbHOCTH; CAMOCTOSITENIBHO OCYLIECTBIIATh, KOHTPOJIUPOBATh U KOP-
PEKTUPOBATh JAESITEIbHOCTh; MCIOJB30BaTh BCE BO3MOXKHBIE PECYpChl AJS J10-
CTHIKEHUS ITOCTABJICHHBIX LIEJeH U peanu3aliy MIaHOB ACSITeIbHOCTH; BHIOMPATh
YCIICIIHBIE CTPATETHH B PA3JIMYHbIX CUTYaIUAX;

—— YMEHHE MPOAYKTHBHO OOIIATHCS M B3aWMOJEHCTBOBAaTH B IPOLECCE
COBMECTHOM JI€ATEIbHOCTH, YIUTHIBATH TO3UIMH IPYTHX YYACTHUKOB JEATEIHHO-
CTH, 3QPEeKTUBHO pazperiaTh KOHQIUKTHI;

—— BJIaJICHUE HaBbIKAMU IO3HABATEJIbHOM, y4EOHO-UCCIIEIOBATEILCKON U
IPOEKTHOW JAESTENbHOCTH, HAaBbIKAMHU pa3pelieHus MpoOJeM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEIbHOMY IMOMCKY METOJIOB PEIICHHs MPAKTHUECKUX 3a-
Ja4, IPUMEHEHUIO Pa3IMYHBIX METOJOB IT03HAHUS;
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—— TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITEIbHON HWH(OpPMAIIMOHHO-
NO3HABATENILHON JESATENIbHOCTH, BKIIIOYas YMEHHE OPHUEHTHUPOBATHCS B Pa3jIHy-
HBIX MCTOYHUKAX MH(OpMALMM, KPUTHUYECKH OLICHUBATh U HHTEPHPETUPOBATH
uH(OpMAIIIO, TOJYYAEMYIO U3 PA3JIUYHBIX HCTOYHUKOB;

—— BJIQJICHUE SI3bIKOBBIMU CPEJICTBAMU: YMEHHE SICHO, JIOTUYHO U TOYHO U3-
jarath CBOIO TOUKY 3PEHUS, UCIIOJIb30BaTh a/ICKBATHBIE SI3bIKOBBIE CPEJICTBA;

— BJIaJICHUE HABBIKAMM I[103HABATEIbHOU pPEQIIEKCUU KaK OCO3HAHUS
COBEpUIAEMBIX JIEWCTBUUA U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHO-
BaHWIl, TPaHUIl CBOETO0 3HAHWS WU HE3HAHUs, HOBBIX IO3HABATEJIbHBIX 3a/1a4 U
CPEACTB JUIsl X IOCTUKEHHS;

—— IEJNeYCTPEMIICHHOCTh B MTOMCKAX U MPUHATUU PEIICHUHN, COOOpa3uTEh-
HOCTh U WHTYUIUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUN; CHOCO0-
HOCThH BOCIIPUHUMATh KPAacoTy U TAPMOHUIO MUPA;

* npeoMemHubix:

— c(hopMHPOBAHHOCTH MPECTABICHUN O MAaTEMATUKE KaK YaCTH MUPOBOM
KyJIbTYpPbl U MECT€ MATEMAaTUKH B COBPEMEHHOMW IIMBUIIM3ALMHU, CIIOCOOAX Omuca-
HUS SIBJICHUN peajbHOTO MUpPa Ha MAaTEMAaTUYECKOM SI3bIKE;

— c(OpMUPOBAHHOCTH MPEJCTABICHUN O MAaTEMATUYECKUX MOHATHUSIX Kak
BAKHEMIINX MAaTEMaTUYECKUX MOJIENSAX, MO3BOJSIOIMIMX OINUCHIBATH U H3yYaTh
pa3HbIe MPOLECCHI U SBJICHUS; TOHUMAaHUE BO3MOXHOCTH aKCHOMAaTHYECKOTO T0-
CTPOCHUSI MAaTEMaTUYECKUX TEOPUI;

—— BJIQJICHUE METOJAMH JI0KA3aTeIbCTB U aJITOPUTMOB PEIICHUS, YMEHUE
UX IPUMEHSATb, IPOBOJUTH JOKA3aTEIbHbBIE PACCYKICHUS B XO/I€ PEIICHUS 3a/1ay;

—— BJIQJICHUE CTaHJIAPTHBIMU MPUEMAMU PEIICHUS PAllMOHAIBHBIX U Uppa-
MOHAJBHBIX, MMOKA3aTeJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHUN U
HEPABEHCTB, UX CHUCTEM; UCMOJb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX MPOTrpaMm, B
TOM YHCJIC U1 TOMCKA MyTH PEUICHUS] U WLIIOCTPAIIMU PELICHUs] YPaBHEHUN U
HEPABEHCTB;

— c(hOpMUPOBAHHOCTh MPEJCTABIECHUNA 00 OCHOBHBIX MOHATHUSX MaTema-
TUYECKOT'0 aHaJlM3a U UX CBOMCTBAX, BJIAJICHUE YMEHHEM XapaKTepHU30BaTh MOBE-
neHue QyHKIUN, UCTIOIb30BaHUE MOTYUYEHHBIX 3HAHUM VISl ONMCAaHUs U aHaIHu3a
peanbHbIX 3aBUCUMOCTEN;

—— BJIQJICHUE OCHOBHBIMHU MOHSTUSAMHM O IUIOCKMX M MPOCTPAHCTBEHHBIX
reOMETpUYECKUX (UTypax, UX OCHOBHBIX CBOMCTBaX; C(POPMUPOBAHHOCTH yMeE-
HUSl Pacro3HaBaTh T€OMETPUUECKUE (DUTYpPHI HA YEPTEKax, MOJEISAX U B peajb-
HOM MHpE; TPUMEHEHNE U3yUYCHHBIX CBOMCTB T€OMETPUUYCCKUX PUTYp U HopMys
JUISl pEIEHUS] TEOMETPUYECKUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM;

— Cc(pOPMHPOBAHHOCTh NPEJICTABICHUNA O MpoOUEccaX M SBICHUSIX,
MMEIONIUX BEPOSITHOCTHBIM XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B
pealbHOM MHpPE, OCHOBHBIX MOHATHUSAX 3JIEMEHTApHOW TEOPUU BEPOSITHOCTEW;
YMEHUM HaXOAUTh U OIEHUBATh BEPOSITHOCTH HACTYIUICHHUS COOBITUN B MPOCTEN-
IUX TPAKTUYECKUX CUTYallUsIX ¥ OCHOBHBIE XapaKTEPUCTUKU CIIyYalHBIX BEJIH-
YUH;
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—— BJAJCHHE HaBbIKAMU HCIIOJb30BaHHUS TOTOBBIX KOMIIBIOTEPHBIX
IPOrpaMM MpHU PELICHUH 3a4au.

1.4. PexkoMeHayemMoe KOJIMYECTBO YaCOB HA OCBOCHUE NPOrPaMMbl
AUCHHUILINHBI:
MaKCHMAaJIbHON yueOHON Harpy3ku oOyuaromerocst 279 yacos, B TOM YHUCIIE:
00s3aTeNIbHON ayAUTOPHOM yUeOHOI Harpy3ku oOy4aromierocs 261 4yacos;
CaMOCTOSITeNIbHOM paboThl 00yuaronierocst 12 4acos.
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2. CTPYKTYPA U COJEP)KAHUE YYEFHOM JUCILUIIIVHBI

2.1. O0beM yueOHOI TMCUMIJIMHBI M BUABI Y4eOHOiIl padoThI

Buo yueonoii pabomot Qbvem uacos
MaxkcumanbHasi yueOHasi HArpy3Ka (Bcero) 279
Oos3aTesqbHasi ayIUTOPHAs YueOHass Harpy3Ka (Bcero) 261
B TOM YHCJIE:
JICKIITUOHHBIC 3aHATHUSA 122

nabopaTOpPHBIE 3aHITHS

[PAKTHYECKHUE 3aHSITHS 139

KOHTPOJIbHBIE paOOTHI

KypcoBast paboTa (IpoeKT)

CamocrosiTesibHast padoTa o0yuarwuierocs (Bcero) 12

B TOM YHCIJIC:

MTOTIOJIHEHUE U YTIyOJIeHNE TEOPETUUECKUX 3HAHUI

IOATOTOBKA TEMATHYCCKHUX Hpe3eHTaI_[HI>'I

Wrorosas arrecraius B hopMe IK3aMeHa: 2 ceMecTp
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2.2. TemaTu4ecKuil JIAH U coiepkaHue y4eOHoi Jucuniinebl « Maremaru-

Ka»

HaumenoBanue
pa3aesioB U TeM

Conep:kanue yueOHOro MaTepuasia, jaéoparop-
Hble U IPAKTHYECKHE PA0OThI, CAMOCTOSITEILHAS
paboTa o0yuaomuxcs, KypcoBasi padoT (poeKT)

O0nLeM
4acoB

YpoBeHnb
OCBOEHUS

1

2

Pa3Burue no-
HATHSA 0 YUCTE

Coaep:xxanue yueOHOro MaTepuaJia

1. MaremaTuka B Hayke, TEXHUKE, SKOHOMHKE, HH(OpMAIIH-
OHHBIX TEXHOJIOTHSX U MPAKTUYECKOHN eI TEIbHOCTH.

2. llenu 1 3a1a4u U3y4YCHUSI MATEMATUKH B YUPEIKIACHHUIX
cpeaHero npodeccuoHaILHOro 00pa30BaHusL.

3. HarypaJsbHble, Lelble U palnoHanbHble yncna. [Ipeacras-
JICHUE PAIMOHATIBHBIX YHCEIT IECATUUHBIME APOOSIMHU.

4. CnoxeHue, BBIYUTAHUE, YMHOKEHHE OOBIKHOBCHHBIX U e~
CSITUYHBIX ApOOEH.

5. Iepuoauueckue aqpodu. OOpalieHue MeproIuIecKo
ZIpoOu B OOBIKHOBEHHYO.

6. JlelicTBUTEIBHBIC YHCIIA.

7. Tlpubnmxénnpie BeraucieHus. [IpubmmkéHHoe 3HaYeHUE
BEJIMYMHBI U TIOTPELIHOCTH MPUOIHKESHUH.

1,2

HpaKanecKne 3aHATHUSA

KopHu u crene-
HH

Coaep:xxanue yueOHOro MaTepuaJia

1. ®opmynupoBaHUe ONIPEaeIICHUs] KOPHSA U CBOMCTB KOpHEil.
Kopens n-oii crenenn (n > 1, n € N) u ero cBoiicTsa.

2. O3HaKOMJICHUE C MTOHATHEM KOPHS 71-i CTETICHH,
CBOMCTBaMH paJUKaJIOB U IIPaBUJIaMU CPAaBHEHUS KOPHEH.

3. CremneHu ¢ pariOHATBHBIMH [TOKA3aTEISIMU, X CBOICTBA.
4. 3annceIBaHUE KOPHA n-I CTETICHH B BHIE CTETICHH C APO0-
HBIM I10Ka3aTesieM U Hao0opoT.

5. IIpeoOpazoBanust 1 BEIYMCICHNE 3HAYEHUH UPPAIMOHAb-
HBIX BBIPAXCHU.

6. IIpeoOpazoBaHne YHCIOBBIX 1 OYKBEHHBIX BBIPayKEHUH, CO-
JEp>KaIlUX CTEIICHH, IPUMEHSSI CBONUCTBA.

7. ToxxaecTBEHHBIC IPE0OpPaA30BaHUS PATUKAIIOB.

2.3

[IpakTnyeckue 3aHATUA

HaumenoBanue

Coaep:xanue yueOHOro MatepuaJia, jaboparop-

| O0bem | Yposenn
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pa3xejioB U TEM

HbIC U IPAKTUYIECCKUEC pa60T1)1, CaMoOCTOsATCJIbHAsA

qacoB 0CBOCHUHA

paboTa o0yuaomuxcs, KypcoBasi padoT (IpoeKT)
1 2 3 4
JneMeHTHI Teo- | Coaep:kaHue yueOHOro MaTepuaJia
pUM MHOKECTB.

1. IT K K . ox-
KoMILIeKCHBIC OHSITHE MHOKECTBA, CIIOCOOLI 3amMaHus MHOXKeCTB. Ilon 8 1,3
amena MHO>XX€CTBa. PaBEHCTBO MHOXECTB. Y HUBEPCAJILHOE MHOXE-

ctBo. Kpyru Diinepa.

2. Omnepanuu nepeceyeHusi, oObeIUHEHHS, PA3HOCTH JIBYX

MHOXECTB, JIOMOJHEHHE MHOKECTBA 10 YHUBEPCAIBLHOTO.

3. CoiicTBa ornepaluii HaJl MHOYKECTBaMHU.

4. Yucnossie MHOXeCTBA: N, Z, O, I, R. Pacuinpenue noHsITHs

yucia — MHOXecTBO C.

5. IloHsATHE KOMIUIEKCHOTO YHUCIIa, €0 MPEICTABIICHUE.

6.Anrebpandeckas hopMma 3aHCH KOMIUIEKCHOTO YHCTIA.

7. HetictBus Haxa unciaamu u3 C.

IIpakTHyeckne 3aHATHA 8
PYHKLMMN X Conep:xanue y4e0HOro MmarepuaJjia
CBOWVICTBA U

1. Hucnossie pynkiuu. CpoiicTBa U rpaduku GyHKIIHMA.
rpa¢uku byHKI rpaduku GyHKI 8 1,2,3

2. Crioco06s1 3amanust GyHKmA. O0IacTh ONpeaeIeHs,
MHO’KECTBO 3HaYEHHH (HYHKIHH.

3. MOHOTOHHOCTB, OTPaHUYEHHOCTh, YETHOCTh U HEYETHOCTb.
4. I'pacuk Gpynkuumu. [ToctpoeHue rpadhukoB GyHKIHNA
9JIEMEHTAPHBIX (DYHKLUA.

5. I'padukn nmuHeitHOM 1 KBagpaTHIHON (HYHKINH.

6. I'padpukn uppannoHaIbHBIX (GYHKIHH.

7. IlpeoOpazoBanust rpadKOB QYHKIIHH.

[IpakTnyeckue 3aHATUA
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HaumenoBaHue pa3jieiioB
U TeM

Conep:xaHue yueOHOT0 MaTepHaJa, ja-
OopaTopHbIe M MPAKTHYeCKHE PadoThI,
caMocCTosITeIbHasI paboTa 00y4YaroImmx-
cs1, KypcoBasi padoT (IpPoeKT)

O0LeMm
4acoB

YpoBeHb
0CBOEHUSA

1

2

ypaBHEHI/Iﬂ N HepaBeHCTBAa

Coaep:xxanue yueOHOro MaTepuaJia

1. JIuneitHble ypaBHEHUS C OJHOI epeMeHHOM.
JlpoOHO-panmoHaIbHbIe YpaBHEHUSI.

2. KBagpatnsle ypaBHeHHs. Pa3inoxenne kopaen
KBaJlpaTHOro ypaBHeHus. Teopema Buera.

3. UppauroHalibHbl€ YpaBHEHHUS.

4. MHOTOUJICHBI. Y paBHEHUS BBICIIUX CTETICHEH.

5. CucteMsl anredpandeckux ypaBHEHHUH, CIIOCOOBI
pelIeHHs.

6. JIpoOHO-nTMHEIHbIE HEpaBEHCTBA.

7. KBagpaTHbIe HEPaBEHCTBA.

1,3

HpaKTn'{ecRne 3aHATHSA

MpsamMblie N N10CKOCTU
B NPOCTpaHCTBEe

Coaep:xanue yueOHOro MaTepuaJia

1. OcHOBHBIE IOHATUS CTEPEOMETPUN. AKCHOMBI
CTEPEOMETPUH U CIICACTBUS U3 HUX.

2. BzauMHO€ pacnonoxeHue IByX MPsMBIX B IPO-
CTpaHCTBE.

3. B3aumMHOE pacronoxeHue MpsiMoi U TUIOCKOCTH.
4. [Ipu3HaK MapajuIeNbHOCTH NPSMOH U INIOCKOCTH.
5. B3aumHoOe€ pacnoyioxkeHue ABYX IIOCKOCTEN.
IIpu3Hak napannenbHOCTH IBYX MJIOCKOCTEH.

6. Terpasap.

7. apannenenunesn.

1,2

IIpakTHyeckne 3aHATHA

MepneHANKYNSAPHOCTb
NPAMBIX U NJI0CKOCTEN

Copnepxanue yyeOHOIro MmaTepuaJia

1. Yron mexnay npsiMbIMU B IpocTpaHcTBe. Ilepre-
HAHUKYJISAPHOCTH MPSIMBIX B IPOCTPAHCTBE.

2. IlepneHAuKyIAPHOCTE IPSIMOH U MIOCKOCTH.
IIpusHak nepneHAUKyYISIPHOCTH MPSIMOI U IIOCKO-
CTH.

3. PaccTostHME OT TOYKH JI0 INIOCKOCTH.

4. OproroHansHOe NMpoekTHpoBanue. [lepnenmu-
KyJIp ¥ HaKJIOHHAS.

5. Teopema 0 Tpex NEepuEHAUKYISAPaX. YTOJI MEXIY
MPSIMON U TUIOCKOCTBIO.

6. JIByrpaHHbli yroj. Yrodl MexXy MI0CKOCTSIMHU.
[Tnomans opToroHanbHOU MPOEKIIMA MHOTOYTOJIb-
HUKA.

7. llepneHIuKyISIPHOCTH BYX IIockocTel. [Ipu-
3HAK NEPIEHAUKYIIPHOCTH ABYX MJIOCKOCTEH.

2.3

[MpakTnyeckune 3aHATHS
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KOOpAI/IHaTbI W BEKTOPbI

1. Bekropsl. [[iHa BexkTOpa. PaBeHCTBO BEKTOPOB.
Kommnaeapusie BekTopsl. Clio)keHHE BEKTOPOB.
YMHOXXEeHHE BEKTOpa Ha YHCIIO.

2. [Ipu3Hak KOJUIMHEAPHOCTH BEKTOPOB. Pa3znoxe-
HHUE BEKTOpa MO JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.
3. Kommianapusie BekTopsl. [IpaBuio napasie-
nenuniena. Pasnoskenune BekTopa 1o Tpem He-
KOMIUIAaHAPHBIM BEKTOPaM.

4. Yron mexay Bekropamu. CKaiasipHOE TIPOn3Be-
JIEHUE BEKTOPOB, €T0 CBOMCTBA.

5. IIpsimoyronbHas cucTeMa KOOpAUHAT B IIPO-
cTpaHcTBe. [Ipoekuus BeKTopa Ha OCh.

6. Koopaunatsl Bektopa. JleiicTBUs HaJl BEKTO-
pamu, 3aIaHHBIMH KOOPAMHATaAMHU.

7. ®opMyIIBI JIJIsl BBIYUCIICHUS JJTUHBI BEKTOPA,
yrila MeX]Iy BEKTOPaMH, PACCTOSHUS MEX]TY IBYMS
TOYKaMHU.

8.YpaBHEHHS TUIOCKOCTH U TIPSMOH.

9. ®opMyiia paccTOSIHUS OT TOYKH 0 TIOCKOCTH.
10. Perienye npuKIagHbIX 1 MATEMAaTHYECKUX 3a-
Jlad C UCMOIb30BAHUEM KOOPAUHAT U BEKTOPOB.

11. T'eomeTpuueckue npeodpa3oBaHus MPo-
CTpAHCTBA: IIEHTpaJIbHAs, OCEBas U 3epKaJIbHas
CUMMETpPHH, TTapaUIeIbHEIA MEPEHOC.

1,2

IIpakTHyeckue 3aHATHS

12

OCHOBBI TPUTOHOMETPUH

Conep:kaHnue y4e0HOro MaTepuaJia

1. TpuronomeTpraeckue (GpyHKIIIH YHCIOBOTO
apryMeHTa.

2. Paguannas mepa yria.

3. CuHyc, KOCHHYC, TAHTEHC, KOTAaHT€HC YnCIa,
3HAKY UX 3HAYECHUH.

4. IIpeobpa3oBaHMsl TPUTOHOMETPHIECKUX
BBIPXKCHUI1 C UCIIONIB30BaHUEM (HOPMYJT TPUTO-
HOMETpHHU.

5. OCHOBHBIE TPUTOHOMETPHUYECKHE TOKIECTBA,
(hopMyJIBI TIPUBEACHUS.

6. [IpeoOpa3oBaHus MPOCTEHUIITHX TPUTOHOMETPH-
YECKHX BBIPAKECHUH.

7. TpuroHomerpuueckue GyHKIUH, X CBOWCTBA U
rpaduKH.

8. UeTHOCTh M HEYETHOCTh, IEPUOTUIHOCTD TPUTO-
HOMETPHYECKUX (QYHKIIHH.

9. TpuronomeTpuueckue PyHKIIMH y =sinX H
y =C0S X, UX CBOHCTBa H rpaduku.

10. Tpuronomerpudeckne GyHKIUU y=tgx
n y = ctg X, X CBOWCTBA U I'pa(uKH.

11. O6parHble TpUroHOMETpHYECKHE (PYHKINH.
ApKCHHYC, apKKOCUHYC, apKTaHI€HC, apK-
KOTAaHT'€HC YHCIa.

12. TIpocTeiiie TpPUrOHOMETPHUUECKUE YpaBHE-
HUSL.

13. Pemienne TpUTOHOMETPHYECKUX YPaBHEHHUI.
14. TlpocTeiiline TpPUroHOMETPUUECKHE HEpa-
BEHCTBA.

1,23

HpaKanecKne 3aHATHUSA
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HaumenoBanue
pa3aesioB U TeM

Conep:xanue yueOHOro MaTepuasa, jadopa-
TOPHBIE U MPAKTHYECKHE PA0OTHI, CAMOCTOSI-

TeJIbHAs padoTa 00y4yaroUUXcsi, KypcoBasi pa-
00T (MpoeKT)

yacoB

O0bem | YpoBeHb

OCBOCHUSA

1

2

Iloka3aTenbHas u
Jorapupmuyeckas
byHkuun

Conep:kanue y4e0HOro MaTepuaJia

1. Iloka3arenbHas GyHKIHNS, €€ CBOWCTBA U TpaduK.

2. ToxxgecTBeHHBIE TPE0OPa30BAHMS TTOKA3aTEIbHBIX
BBIPAKEHUI.

3. Pemenue npocTelmx noKa3aTrenbHbIX YPaBHEHHH.

4. Iloka3aTenbHbIE HEPABEHCTBA. Pemenye npocTeHmmx
MOKa3aTeJIbHBIX HEPABEHCTB.

5. Jlorapudwm. Jlorapudm yucna. Jlorapudmer u ux
CBOWCTBA.

6. OcHoBHOE JTorapu(HhMHUIECKOE TOKACCTBO. JecaTuaHbIC
1 HaTypaibHbIC JTOTapru(MBbI.

7. Coiicta norapumos. [lepexox k HOBOMY OCHOBAHHIO.
8. Jlorapupmudeckas GpyHkuus, ee CBOWCTBA U rpaduk.

9. ToxxnecTBeHHbIE IPEOOPa30BaHMS ITOKA3aTEIBHBIX U
Jorapu(PMHUYECKUX BBIPAKCHUI.

10. Pemrenne npocreimmx gorapupMHUIECKUX ypaBHEHHH.
11. Pemenne norapnpMudecKkux ypaBHCHHH.

12. Pemienne npocteimmx gorapupMu4eckux HEpaBeHCTB.
13. Pemenune morapupmMmdecKux HepaBeHCTB.

14. TlocTpoenne rpaduKOB MOKa3aTeIBHOM, JToTapudmude-
CKOM, CTETICHHOW (YHKIHH.

14

2,3

HpaKTuqecm[e 3aHATHUA

14

Hauana matemaTtu-
Yyeckoro aHanmsa

Conep:xxanue yueOHOro MaTepuaJia

1. [lonsiTue nocnenoBarenbHocT. [lpenen urcnoBoi no-
CJIEJIOBATEIbHOCTH.

2. [loHsaTHUS O IIpesieNne U HeMPEePHIBHOCTH (PYHKIUH B TOY-
Ke U Ha OeCKOHEUHOCTH. [ 'eoMeTpryecKast HHTePIpPETALIUS.
Berunicienue npocteimx npeiesioB QyHKIHA B TOUKE.

3. CymecTBoBaHHE Tpeesia MOHOTOHHOH OrpaHIMYeHHOM
MOCTIeIOBAaTENbHOCTH. beckoHeuHo yObpIBaroIas reoMeTpu-
YyecKasi IpPOrpeccusi U ee CyMMma.

4. BeluucieHue npenenos.

1,2

IIpakTH4yeckue 3aHATHS
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HaumenoBanue
pa3aesioB U TeM

Conep:xanue yueOHOro MaTepuaJia, jaboparop-
Hble ¥ IPAKTHYECKHE PA0OThI, CAMOCTOSITEILHAS
paboTa o0yuaromuxcs, KypcoBasi padoT (poeKT)

O0nLeM
4acoB

YpoBenb
OCBOEHUS

1

2

MpousBogHasa n
ee NpUnoXXeHus

Conep:kaHue y4e0HOro MaTepuasia

1. Ilpupamienue aprymenTa, npupaimienue GpyHkuun. [lonsrue
MIPOM3BOIHON (PYHKINH B TOUYKE.

2. MexaHm4ecKui 1 GU3NIECKUIT CMBICT TPOU3BOTHOMN.

3. HaxosxneHne mpon3BoJHOM (QYHKITHH TI0 OTIPEJICIICHHUIO.
[TpousBosxHast CyMMBI, IPOU3BEACHHS, PA3HOCTH M YaCTHOTO
JIBYX (DYHKIIHH.

4. IIponsBoyHas cTeneHHON (QYHKINY C HATYPaJIbHBIM I10-
Ka3aTeJseM.

5. Cnoxnas ¢ynkuusi. [TpaBuio audpepeHMpoBaHUs CIOXK-
HOW ¥ 00paTHOH (QyHKITHH.

6. IlponsBoaHas cTeneHHON (QYHKIIUHN C IPOU3BOIBHBIM JEH-
CTBHUTEJILHBIM IIOKA3aTEJIEM.

7. Ilpon3BOaHBIC TOKA3aTEIBFHON U JIOTapHPMHUICCKON
byHKIMH.

8. [Ipon3BOAHbIE TPUIOHOMETPUYECKUX M OOPATHBIX TPUTO-
HOMETPHYECKUX (PYHKIHH.

9. Bropas npousBosHas u ee PU3NIECKUI CMBICII.

10. TIpmeHeHwe TPOM3BOTHOHN B (pH3HKE.

11. TTonsTre xacatenpHOM K TpaduKy ¢pyHKIHU. ['eomeTpu-
YECKHUI CMBICIT TPOM3BOIHOM.

12. Haxox1eHne CKOpOCTH AJIsl IIPOoLecca, 3aJaHHOTO rpadu-
KOM. YpaBHEHHE KacaTeIbHOH K rpaduky QyHKITHH.

13. Tuddepennman QyHKIMHA U €r0 TEOMETPHYCCKHIIA CMBICIL.
[Mpunoxenus muddepenimana K mpuOIMIKEHHBIM BBIYUCIIC-
HUSIM.

14. VccnenoBanue (QyHKIMA C TIOMOIIBIO TTPOU3BOTHOM.

15. TIpu3HaKy MOCTOSIHCTBA, BO3PACTAHUS 1 YOBIBAHHS
¢ynkmn. MccnenoBanne QyHKIMN HA SKCTPEMYM.

16. Bemmykiocts rpaduka ¢pyakuuu. Touku neperunoa.

17. IlpuMeHeHre POM3BOAHON K IIOCTPOCHUIO IpaKOB
byHKIMH.

18. HaxoxxieHre HanOoJbIIero ¥ HauMEHBIIIEero 3HaUCHHH

18

1,2,3

HpaKanecKne 3aHATHUSA

18

MHTerpan n ero
npunoxeHus

Conepxanue yueOHOro MmaTepuaJia

1. ITepBooOpasHasi. O3HaKOMJICHHE C OHSITHEM UHTETpaia U
nepBooOpa3HOM.

2. HeompeneneHHbI HHTETpaj, €ro OCHOBHBIE CBOMCTBA.

3. HaxosxaeHue HeonpeIeneHHOr0 HHTerpajia MeToI0M Hero-
CPEICTBEHHOI0 HHTETPUPOBAHHUS.

4. PemieHune 3aqa4 Ha BBIYUCIICHUE HEOIPEIEIIEHHOTO HH-
Terpana.

5. OnpeneneHHbIN HHTETPall, €F0 OCHOBHBIE CBOWCTBA.

6. ®opmyna Herorona—JlefitOHuIa. BEraucnenue onpeneneH-
HOTO UHTErpana.

7. F'eoMeTpUYECKUN CMBICIT ONIPEEIEHHOI0 HHTETpaa.

2.3

HpaKanecKne 3aHATHUSA
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HaumenoBanue |Copep:xanne yueOHOro marepuaJja, jaboparop- |(O0bem | YpoBeHb
pa3aesioB M TeM |HbIe U NIPAKTHYECKHE PA00Thl, CAMOCTOATEILHAS |4YACOB | OCBOEHMS
paboTa o0yuaomuxcs, KypcoBasi padoT (IpoeKT)
1 2 3 4
dnementrl KoMou- | Comep:kaHue y4eOHOIro MaTepuasa
HATOPHUKHA
1. OcHOBHEIE TOHATHSA KOMGI/IHaTOpI/IKI/I. 5 1,2
2. 33.[{21‘-11/1 Ha 1moAC4eT 4yucia pa3MemeHHﬁ, NEepECTaHOBOK, CO-
YeTaHUM.
3. ®opmyia bunoma Herorona. CBoiicTBa OMHOMHUAIBHBIX
kodpPunmenton. Tpeyromsauk [Tackans.
4. Pemenne TIPAKTUYECKUX 3a4a4 C UCIIOJIB30BAaHUEM TMOHATUNA
U IMpaBuJI KOM6I/IHaTOpI/IKI/I.
I[IpakTHyeckue 3aHATHA 3
dnementel Teopun | Comep:kaHue y4eOHOT0 MaTepuasia
BEPOSAATHOCTEH 1
MaTeMaTHYecKoi 1. TToustTre 0 ciydaiiHoM coObITHH. JIOCTOBEpHBIE U He- 7 13
CTATHCTUKH ’

BO3MOJKHBIE COOBITHSI.

2. Kitaccndeckoe onpesieneHne BeposTHOCTH CoObITHS. BhI-
YHUCIIEHUE BEPOSTHOCTEH COOBITHH.

3. Onepanuuu Hag cOOBITUAMU. BepoSATHOCTh CyMMBI He-
COBMECTHBIX COOBITHIL. BeposSTHOCTD MPOTHBOMOIOKHOTO CO-
OBITHSL.

4. [ToHsiTHE O HE3aBHCUMOCTH COOBITHI. BeposTHOCTH Mpomn3-
BE/ICHHSI HE3aBUCHMBIX COOBITHH.

5. IlonsTHE 0 3aJauaXx MaTEeMaTHUECKOW CTATUCTUKHU.

6. [IpencraBienne naHHBIX (TaOMULIBL, AUArpaMMBl, Tpadu-
KH), TeHepaJibHasi COBOKYITHOCTb, BEIOOpKa, CpeiHee
apuMeTHuecKoe, MeJaHa.

7. PelieHue npakTU4ecKuX 3aJ1a4 ¢ IPUMEHEHUEM BEPOST-
HOCTHBIX METOJIOB.

HpaKTn'{ecRne 3aHATHSA
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HaunmMmenoBanue
pa3aesioB U TeM

Conep:xanue yueOHOro MatepuaJa, jadboparop-
Hble U MPAKTHYECKHE PA0OTHI, CAMOCTOSTE/Ib-
Hasi padoTa o0y4alomuxcs, KypcoBasi pador
(mpoekr)

O0neM
4aC0B

YpoBeHb
0CBOEHUSA

1

2

MHororpaHHUK®

Conep:xxaHue yueOHOro MaTepuasa

1. Onmcanue U XapaKTepUCTHKA pPa3IMYHBIX BUIOB
MHOTOTPaHHMKOB, IEPEUUCIICHIE UX JIEMEHTOB U CBOUCTB.
2. N3o6pakeHne MHOTOTPaHHUKOB U BBIMIOJTHEHHUE TTOCTPOE-
HUS Ha U300paXECHUAX U MOJEIISIX MHOTOIPaHHHUKOB.

3. BeruncneHue TMHEHHBIX 3JIEMEHTOB U YIJIOB B IIPO-
CTPAHCTBEHHBIX KOH(QUTYpaLUIX, ApPTYMEHTHPOBAHHE CBOMX
CY>KIEHUI.

4. XapakTepucTrka 1 N300paskeHne CEUeHHUsI, pa3BEPTKH
MHOTOI'PaHHUKOB, BBIYUCIICHUE TUIOIIAAEH IOBEPXHOCTEH.

5. IToctpoenue npocTelmx ceyeHuit Kyoa, NpU3MBbl, MH-
pamunsl. [IpuMenenne (HakToB U CBEICHUH M3 IIIAHUMETPUH.
6. O3HaKOMJICHHE C BUAAMU CUMMETPHUI B IPOCTPAHCTBE,
(bopMyITHpOBaHKE OTIPENICIICHUI U CBOMCTB.

7. XapaKkTepucTUKa CUMMETPHUH TeJT BpallleHUsI 1 MHOTOI'paH-
HHKOB.

1,2,3

HpaKTuqecm[e 3aHATHUSA

Tena n noBepxHo-
CTV BpaLlieHusa

Conep:xxanue yueOHOro MaTepuaJia

1. O3HaKOMIICHHE C BHAMH Tell BpamieHus, popMymupoBa-
HUE UX OTpeJIeIeHu 1 CBONCTB.

2. [IpumeHeHre CBONCTB CUMMETPHUH MPU PELICHUH 3a/1a4 Ha
TeJa BpalieHus, KOMOMHAITUIO Tell.

3. 300paxkeHre OCHOBHBIX KPYTJIBIX TEJ M BBIMOJIHEHHE PH-
CYHKa TI0 YCJIOBHIO 3a7aqi

2.3

IIpakTHyeckue 3aHATHA

Bcero

261

I[.]'[H XapaKTEPUCTUKU YPOBHA OCBOCHUHA y'{eﬁnoro MaTepuaJia

cjeayromue 0003HaYeHHS

1. — 03HaKOMUTENBHBIN (Y3HABaHHE paHee H3yYCHHBIX 0OBEKTOB, CBOICTB);

HCIIOJB3YIOTCH

2. — penpoAyKTUBHBIN (BBIOJHEHHE JEATEIBHOCTH MO 00pasily, WHCTPYKLUHUU WIH TOJ

PYKOBOJCTBOM)

3. - HpO,I[YKTI/IBHIJﬁ (HJ'IaHI/IpOBaHI/IC 1 CaMOCTOSATCIBbHOC BBIIIOJTHEHUEC ACATEIIBHOCTH, PCIICHUEC

npoOJIEeMHBIX 33/1a4)
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3. YCJIOBUA PEAJIM3ALIMA ITPOT'PAMMBI INCHUITJIMHBI

3.1. TpeOoBanusi K MHUHMMAJBLHOMY MATEPHAJIbHO-TEXHHUYECKOMY
ol0ecrneyeHnIo
Peanuzanus mporpaMMbl AUCIUIUIMHBI TpeOyeTCs HAMM4YMs KaOWMHETa MaTeMaTH-
yeckux qucuuruind NelOl1.
O6opynoBanne yueOHOTO KabMHETa: KOMIUICKT yueOHoU Mebenu (28 mocaaou-
HBIX MECT), MapThl, JOCKA.
Texauueckue cpeacTra 00yIeHUS:
MynbsTuMenuiiabii cToi (padbouee Mmecto npenojasaresns) Smartone MTL50/100
Mynstumenuniiasiid mpoektop ACER S1283
WuTtepaktuBHas nocka Triumph Board (auaronans 78")
JIneH3noHHoe NporpaMMHoOe oOecreueHue:
Microsoft Windows 7 Professional
(muuensust WinPro 8.1 RUS Upgrd OLP NL Acdmc
Toproseiit nocpenanuk: Ilepemena-Jlunenk, OOO [lara 3akaza: 2013-11-18
JInuensus: 62688917 Ponurensckas nporpamma: OPEN 92658768ZZE1511)
Microsoft Office Standard 2010
(munensus OfficeStd 2013 RUS OLP NL Acdmc
Toproseiit nocpeanuk: Ilepemena-Jlunenk, OOO [lara 3akaza: 2013-11-18
JIuuensus: 62688917 Ponurensckas nporpamma: OPEN 92658768ZZE1511)
Kaspersky Endpoint Security 10 g Windows
(Kaspersky Endpoint Security ansouzneca - Pacimpennsiii Russian Edition. 250-
499 Node 2 year Educational Renewal License
No muuenzum: 1096-181214-111355-563-621
Cpok ucnons3oBanus [10: ¢ 2018-12-14 no 2021-03-02
[ToctaBuuk (pecemnep): BENEF.IT benedut, OOO)
CBo0o/1HOE TTPOTpaMMHOE 0OECTICUeHHE:
Libre Office 6.0

3.2. HudopmanmnonHoe odecnevyeHue 00ydeHust
Ilepeyenb pexoMeHaYeMbIX Y4eOHbIX M3laHuii, UHTEpHET-pecypcoB, 10101-

HHUTEJIBHOM JIUTEPATYPHI
OcHOBHbIE HCTOYHHKH:

1. Anumos III. A. u 1p. MaTemaruka: anre6pa 1 Hayajla MaTeMaTUYECKOrO aHaJIH-
3a, reoMeTpus. Airedpa u Hauajga MaTeMaTU4eCcKoro aHanusa (0a30Bbli U yriTyOJIeHHBIN ypOB-
Hu).10—11 xmaccer. — M., 2014.

2. ArtanacsH JI. C., byty3os B. ®@., Kagomues C. b. u ap. Maremaruka: anredpa u
Hayaja MaTeMaTHueckoro aHanusa. ['eometpus. ['eomerpus (6a30Bblil U yriyOaeHHbIH ypoB-
HH). 10—11 knaccel. — M., 2014.

3. bammvakoB M. U. MaTtemartuka: y4eOHUK TSI CTYA. YUPEKICHUH cpea. mpod.
obpazoBanusi.M., 2014.
4. bammaxoB M. M. Matematuka. COopHUK 3a7a4 NpOoPUIBLHON HAIPABIECHHOCTH:

yue0. [TocoOue mist cTyn. yupexaenuii cpes. mpod. odopazoBanus. — M., 2014.
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5. bammvakoB M. U. Matemartuka. 3anaqHuk: yue0. mocoOue s CTyA. yIpexKie-
HUH cpe. nmpodobpazoBanus. — M., 2014,

6. bammakoB M. 1. MaTtemartuka. DeKTpOHHBIN yue0.-MEeTOA. KOMIUIEKC JUIs
cTyn. YupexaeHuit cpea. mpod. oopazoanus. — M., 2015.

7. BammvaxoB M. M. Matemartuka (6a30Bbiii ypoBeHs). 10 kiacc. — M., 2014.

8. bammvakor M. W. Maremartuka (6a30BbIii ypoBeHs). 11 kimacc. — M., 2014.

9. BammvakoB M. U. AnreOpa u Hauana aHanm3a, reomerpus. 10 xrace. — M.,

2015.

10.  bammaxo M. WM. MaremaTuka (6a30Bb1ii ypoBeHs). 11 kiracc. COopHUK 3a1a4:
yue0. mocodue. — M., 2015.

11. I'yces B. A., I'puropses C. I'., UBonruna C. B. MaTtemaruka 1is npodeccuii u
CHEIHAILHOCTEH COIMAIbHO-9KOHOMUYECKOTO NPOoduIIst: Y4eOHUK ISl CTYI. YUPEKICHHM
cpen. mpod. odpazoBanus. — M., 2015.

12. Konsrun FO.M., TkaueBa M. B, ®eneposa H. E. u n1p. Maremaruka: anredpa u
Hayvaja MaTeMaTHIeCcKoro aHanu3a. AnreOpa v Hayajla MaTeMaTUIECKOro aHanu3a (0a30BbIil 1
yrayoneHHbiit ypoBuu). 10 knace / mox pea. A. b. XKmwxkuenko. — M., 2015.

13. Konsrun FO.M., TkaueBa M. B., ®eneposa H. E. u ap. Maremaruka: anrebpa u
Hayaja MaTeMaTU4ecKoro aHaiauza. AnreOpa 1 Hayajla MaTeMaTUYeCcCKOro aHaau3a (0a30Bblil 1
yriyoneHssii ypoBau). 11 kmace / mog pea. A. b. XXwmwkuenko. — M., 2014.

I[OHOJIHI/ITGJ'ILHLIC HCTOYHMUKHU:

1. Caiit razersl "Matemaruka" uznarensckoro nqoma "llepBoe ceHTSIOps" [DneKTpOHHBII
pecypc]. Pexxum nocrymna: — www.mat.1september.ru (nata o6pamenus: 15.09.2020)

2. @enepanbHblii EHTP WHPOPMALMOHHO-00PA30BATENBHBIX PECYPCOB. [DIEKTPOHHBIN
pecypc]. Pexxum nocrymna: www.fcior.edu.ru (mara oopamenus: 15.09.2020)

3. CaiitT MuHHCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoii @enepanuu [ DIEKTPOHHBIN pe-
cypc]. Pexxum goctyna: www.mon.gov.ru (nata oopamenus: 15.09.2020)

4. Oobmepoccuiickuii Matremarndeckuii moptan Math-Net.Ru. [DnexTpoHHBId pecypc].
Pexxum moctyma: www.mathnet.ru (mata o6pamenus: 15.09.2020)

5. CaliiT cpeHel MaTeMaTUYeCKOM MHTEPHET-IIKOJIBI [ DIEKTPOHHBIN pecypce]. Pexum no-
cryna: www.bymath.net (mata o6pamenus: 15.09.2020).

6. Enunas xomnexius nudpoBbIX 00pa3oBaTeNbHBIX PECYPCOB [DNEKTPOHHBINA pecypc].
Pexxum moctyma: www.school-collection.edu.ru (mara oopamenus: 15.09.2020).

7. JlMgaKkTHUeCKue MaTepHalibl TI0 MaTeMAaTUKE U MHPOPMATHKE PECypcoB [ DIEKTPOHHBIN
pecypc]. Pexxum nocrymna: www.comp-science.narod.ru (mata oopamenus: 15.09.2020).

8. MareMaTtuyeckre OJIMMIIMA/BI W OJUMIIMAIHBIC 3a/laud. [DIEKTPOHHBIM pecypc].
Pexxum moctyma: www.zaba.ru nara oopamenus: 15.09.2020).

HNuTepHeT-pecypcebi:

1. OBC «YHuBepcureTckas OubaroTexa oHainH». — Pexxum noctyna: http:/biblioclub.ru/.
2. O6pa3zoBarenpHbIi opTat. Pexxum moctyma: Intuit.ru.

3. OO0pa3oBarenbHBI MaTEeMAaTUYECKUH caiT - http://exponenta.ru/

4. Oenepanbubiii moptann  «Poccumiickoit  oOpazoBanume» - http://edu.ru/subjects/
mathematics.html

5. Marematnueckuii  ¢popymM ¢ OOCYyXKJCHHMEM U peIieHueM 3amad -  http://
mathhelpplanet.com/

6. Maremaruueckuii mopran «Bcs maTemaTuka B oqHOM MecTe» - http://www.allmath.ru/

7. Oo6mmepoccuiickuii MmaTemarnueckuid mopran Math-Net.Ru - http://www.mathnet.ru/


http://biblioclub.ru/
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4. KOHTPOJIb 1 OHEHKA PE3VJIBTATOB OCBOEHUS JUCHUIIJINHBI
Kontponp u onieHka pe3yiabraToB OCBOCHHS JUCIUILIMHBI OCYLIECTBISETCS MPernoia-
BaTelieM B MPOIIECCE MPOBEIACHUS MPAKTUYCCKUX 3aHATUN M TaOOPaTOPHBIX pabOT, TECTUPOBA-
HUS, @ TAK)Ke BBITIOJHEHHs] 00YYaroIMMHUCS UHIMBUIyalIbHBIX 3a/laHUuH, IPOEKTOB, UCCIIEA0BA-

HUMH.

Koas1 popmupy-
eMbIX mnpodeccHo-
HAJILHBIX M 00IINX

Pe3yabTarsl 00yyeHus
(ocBOEHHBbIE YMEHUs1, YCBOEHHbIE

®opMbl 1 METOAbI KOHTPOJISI U OLIEHKHU
pe3yJabTaToB 00y4eHHsI

. 3HAHMSA)
KOMIIETEHIIU U
3namov/noHumamos:
3Ha‘lI/IMOCTI) MaTEMaTHUuKU AJIs1 Haquo— Bece):[a, AHAJIN3 BBIMTOJIHCHUA BHeayIII/ITOpHI)IX
TEXHHYECKOT0 TIporpecca CaMOCTOSATENBHBIX pa0doT
SI3BIKOBEIE CpEICTBA Becena, mpaktuyeckue paboThI, JOKa3aTEIbCTBA
TEOpEM Ha 3aHATHSX, aHAIH3 O0BACHCHHS pele-
HUA Hpe}:[J'IO}KCHHI)IX HpaKTI/I‘IeCKI/IX 3a1a4
OCHOBHBIC MTOHATHS O TUIOCKUX U Mpo- | IlpakTHdeckue 3aHATHs, OIICHKA BHEAYIUTOP-
CTPaHCTBEHHBIX T€OMETPHUECKUX (DUTY-| HBIX CAMOCTOSTENBHBIX PabOT
an, NX OCHOBHBIX CBOﬁCTBaX
OO0 OCHOBHBIX MOHATHAX, UJESIX U MeTo-| [IpakTHueckue 3aHATH, OLIEHKA BHEAYIUTOP-
JlaX MaTEMaTHYECKOTO aHaIn3a HBIX CAMOCTOSITEITLHBIX PaboT
O nporieccax U SIBICHUSAX, HMEIOIINX Becena, [IpakTnyeckue 3aHATHS, OIICHKA BHEa-
BepOﬂTHOCTHLIﬁ xapaKTep, O CTaTUCTHU- yI[I/ITOpHLIX CaAaMOCTOATCIBHBIX pa60T, HWHIWUBU-
YEeCKHMX 3aKOHOMEPHOCTSX B peajibHOM | JIyallbHBIC 33JaHUs Ha CTATHCTUYECKYIO 00pa-
MHUpE, 00 OCHOBHBIX MOHATHSIX 3JIEMEH- | OOTKY JaHHBIX
TapHOW TEOPUHU BEPOSITHOCTEH
Ymemes:

HpI/IMeHﬂTb MaTEMaTUYCCKUEC 3HAHUA U
YMEHHUS B IOBCEHEBHOM KU3HU, U1
OCBOEHHMSI CMEKHBIX ECTECTBEHHO-HAYy4-
HBIX TUCIUILINH U JUCIUILNH npodec-
CHOHAJIBHOTO LIUKJIA, I OJyYSHHS
o0Opa3oBaHus B 00JIACTSIX, HE TPeOy-
IOIIUX YTITyOJIEHHOW MaTeMaTHIeCKOM
MOJITOTOBKH

becena, IlpakTrueckue 3aHsTHS, OIIEHKA BHEA-
VIUTOPHBIX CAMOCTOSTEIBHBIX PA0OT, HHIUBH-
JlyaJTbHBIE IPAKTUKO OPUEHTUPOBAHHEIC 3a/1a-
HUS Ha pacyer

CaMOCTOSTETLHO ONIPENENIATh 1SITH 1SS -
TCJIBHOCTU U COCTABJIATH IIJIAHBI OCS-
TEIBHOCTH; CAMOCTOSATEIBHO OCY-
HIECTBIISITh, KOHTPOJIUPOBATH U KOPPEK-
TPIpOBaTI) JACATCIIbHOCTH, UCII0JIB30BATH
BCE BO3MOXHBIE PECYPCHI TS TOCTHXKE-
HUS MTOCTABJICHHBIX LEJIeH 1 peanu3a-
[IUY [JIAHOB JICATEIEHOCTH; BHIOUPATH
YCIICUIHBIE CTPATErUU B PA3JIUYHBIX CH-
Tyamusx

WuauBuayanbHas ¥ TPYIIoBas paboTa Ha 3aHs-
THSIX, AHAJTH3 BHIIIOJHCHUS BHEAY TUTOPHBIX
CaMOCTOSITENLHBIX PaboT, B3aUMOIIPOBEPKA 00y -
YAOLIMXCS 110 BBIIOJIHEHHUIO PAKTHYECKHUX pa-
60T
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[MpoaykTuBHO 00IIATHCSA M B3aUMOJICH-
CTBOBATh B TIPOLIECCE COBMECTHOI Nesi-
TEJNIbHOCTH, YIUTHIBATh MO3HIUH APYTHX
YYaCTHUKOB JICSITETLHOCTH, d3PPEKTHB-
HO pa3pemrats KOH(PIUKTH;

WnauBuayanbHast U Tpymmnosas paboTa Ha 3aHs-
THUSX, paboTa HaJ MPOOJIEMHBIMH 3a1a4aMH

[IprMeHsTh HaBBIKM O3HABATEIBHOM,
yueOHO-HUCCIIeI0BATENbCKON 1 MTPOESKT-
HOM NeATeIHOCTH, HABBIKU pa3pere-
HUS TTPOOJIEM; CAMOCTOSTEIILHO UCKATh
METOAbI pemeHI/m Hp&KTH‘I@CKI/IX 3aaa4,
MIPUMEHSTH Pa3IMIHBIC METOIBI TIO3HA-
HUs

WuauBuayanpHas ¥ IpyInoBas paboTa Ha 3aHs-
THUSIX, paboTa Ha/l IPOOIIEMHBIMHU 3a/1a49aMU, pa-
00Ta ¢ UCTOYHHKAMHU HH(POpMAITUU

OpueHTHPOBaThCA B PA3IUYHBIX UCTOY-
HHUKaX UH(OPMAaLUY, KPUTUUECKHU OLle-
HHUBATh ¥ HHTEPIIPETHPOBATH HHPOPMA-
LUIO, MOJIy4aeMYI0 U3 pa3HbIX UCTOYHHU-
KOB

WnnuBnayansHas u rpynmnosas paboTa Ha 3aHs-

TUSIX, paboTa Haja NpoOIEMHBIMHU 3a1a4aMu, pa-

60Ta Cc HCTOUHUKAMH HH(OPMALIUH, B TOM YHCIIE
u ¢ pecypcamu ceti aTEpHET

HCHO, JIOTHYHO M TOYHO H3J1araTb CBOIO
TOYKY 3pCHHs, UCIIOJIBb30BaTh aICKBAT-
HBIC A3BIKOBBIC CPECICTBA

ApPryMEeHTHPOBAaHHOE OOBSICHEHHE aJITOPUTMOB
PpEIIeHHUS TOTO WM HHOTO 3aJaHMsl Y TOCKH,
AHAJIM3 YCTHBIX J0KA3aTeIbCTB TEOPEM,
[IOATrOTOBKA M 3aIlMTa JOKIA0B, IOATOTOBKA U
00CyKIeHre COOOIICHUH 10 3aJaHHON TeMe

YMeHue NpUMEHATh METOABL
JIOKa3aTeIbCTB U AJITOPUTMOB PEILICHUS;
MPOBOAMTH JI0KA3aTENIbHBIE PACCYXKIE-
HUSI PALIMOHAIIBHBIX M UPPALUOHAIIb-
HBIX, I0Ka3aTEJIbHBIX, CTCIICHHBIX,
TPUTOHOMETPUUYECKUX YPABHEHHUH U He-
PaBEHCTB, UX CUCTEM; HCII0JIb30BaTh
TOTOBBIE KOMIIBIOTEPHBIE IPOrPaAMMBI, B
TOM YHCII€ U1 IOMCKA ITyTH PELICHUS U
WIIIOCTPAllUK PELLIEHNs] ypaBHEHUM U
HEPaBEHCTB

ApPryMEeHTUPOBaHHOE OOBICHEHHE AITOPUTMOB
pelIeHMsI TOTO WJIM WHOTO 3aJaHus Y JOCKH,
aHallN3 YCTHBIX JIOKA3aTeILCTB TEOPEM,
MOJITOTOBKA U 3alllUTa JTOKJIa[d0B

Pacmo3znaBath reomeTpudeckre GpUrypal
Ha YyepTexax U MOJENSIX U B pealbHOM
MHpE; TPUMCHEHHE N3yYCHHBIX CBOWCTB
TEOMETPUICCKUX (PUTYp U POpMYIT IS
pelleHus FTEOMETPUYECKUX 3aay U 3a-
Jlad ¢ IPaKTUYECKUM COZEp KaHUEM

[IpakTHueckue 3a1aHusl, BBIIOJIHEHUE BHEAY IU-
TOPHBIX CAMOCTOSATENBHBIX pabOT, UHAUBUAY-
anpHas paboTa Ha yUeOHBIX 3aHATUAX, TEKYIIHHA
KOHTPOJIb, aHAJIN3 IIPOBEPOUHBIX PabOT

Boruucnare 3HaueHue QyHKLIUH 110 3a-
JTAHHOMY 3HA4EHHIO apryMeHTa Mpu
Pa3IUIHBIX CIOCO0aX 3aMaHus GpyHKINY]

[IpakTuueckue 3a1aHus, BBIIOJTHECHIE BHEAY TU-
TOPHBIX CAMOCTOSITETIBHBIX paboT, HHANBUAY-
anpHas paboTa Ha yUeOHbBIX 3aHATHAX, aHATIH3
IIPOBEPOYHBIX pabOT, TECTUPOBAHUE, UHIUBHUITY -
aNbHBIC 33JAHUSI [I0 KAPTOYKAM, KOHTPOJIbHbIE
paboTsl
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YMeTh NPUMEHATh U3YUEHHBIE CBOICTBA
reoMeTpUIeCKUX (Guryp u hopmy st
peleHus: TeOMETPUIECKUX 3aad U 3a-
Jla4d ¢ NPaKTHYECKUM COZEPKAHUEM

[NpakTryeckue 3aaHusl, BHITOJHEHHE BHEAY U~
TOPHBIX CAMOCTOSITENILHBIX pabOT, HHAUBUILY-
anpHas paboTa Ha yueOHBIX 3aHATHAX, aHAJIN3
HPOBEPOYHEIX PAOOT, TECTUPOBAHKE, HHAUBULY-
aJTbHBIE 3aJaHUs 110 KAPTOYKaM, KOHTPOJIbHBIE
paboThI

Haxoauts 1 o1leHHBaTh BEPOSTHOCTH

HACTYIICHUS COOBITHH B IIPOCTEHIIINX
MPAKTUYECKUX CUTYallUIX U OCHOBHbIE
XapaKTEPUCTUKH CITyYaHHBIX BEJIMYNH

[NpakTryeckue 3aaHusl, BHITOJTHEHHE BHEAY U~
TOPHBIX CAMOCTOSITCJILHBIX paboT, HHIUBHUIY-
arbHas paboTa Ha y4eOHBIX 3aHATHAX, aHAIIH3
MPOBEPOYHBIX PabOT, TECTUPOBAHUE, HHANBUILY -
aNbHBIC 3aJJaHHS 110 KapTOUYKaM, KOHTPOJIbHEIC
paboTh
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