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1.MACHOPT IMPOT'PAMMBbBI YYEBHOM JUCHUITIJIMHBI
YA.01 MATEMATHUKA

1.1. O01acTh NPUMEHEHUS POrPaAMMBI

Oobmeobpa3zoBarenpHas aucnuininaa «Y /.01 Martematuka» sBisiercss 00s3aTebHON
94acThi0 00IIEe00pa30BaTEIILHOTO IHKIA O00pa30BaTENBHON MPOTPaMMbI B COOTBETCTBUH C
deneparbHBIM TOCyIapCTBEHHBIM o0pa3oBaTEIIbHBIM CTaH[IaPTOM CpeIHero
npodeccuonanpHoro obpaszoBanus (ganee PI'OC CIIO) mo cnenumansHOcTH 09.02.07
WHudopMaImoHHble CUCTEMBI U TIPOTPaMMHPOBaHKE pealu3yeMoi Ha 0a3e OCHOBHOTO OOIIETOo
oOpazoBanusi. [Iporpamma pa3paborana Ha ocHoBanuu TpedoBanuii ®I'OC cpennero obiiero
oOpa3oBaHusl.

1.2. MecTo AUCHUIUIMHBI B CTPYKTYPE NMporpaMmMmbl MOATOTOBKH CIICIIUAJTUCTOB
CpeaAHEro 3B€Ha

JIMCIMIUIMHA BXOAMT B COCTAaB 00S3aTENbHBIX YYCOHBIX NUCIUIUINH, W3Y4aeMbIX Ha
YIIIyOJICHHOM YpOBHE 00111€00pa30BaTebHON MOATOTOBKH.

1.3. Lesan 1 32124 JTUCHUILTHHBI — TPEOOBAHNS K Pe3yIbTaTaM 0CBOEHUSI
AUCHUILINHBI

OcBoenue conepkanust yueOHou aucruruinael «Y [[.01 Marematuka» obecrnieunBaeT
JOCTH>KEHHUE CTYJIEHTAMU CIIEIYIOIIUX PE3YIbTaTOB:

JUYHOCHBIX.

— OCO3HaHHUE 00YyYaIOIUMUCS POCCUNCKON TPaXKIaHCKOW UIEHTUYHOCTH;

— TOTOBHOCTh K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTU U CAMOOINPEIENICHHUIO;

— HaJu4he MOTHBAIMU K OOYUECHHIO M IMYHOCTHOMY Pa3BUTHIO;

— IIEJICHANPABICHHOE PAa3BUTHE BHYTPEHHEH MO3MIMM JIMYHOCTU HA OCHOBE AYXOBHO-
HPaBCTBEHHBIX LIEHHOCTEN HapoaoB Pocculickon dexepanuu, HCTOPUUECKUX U HALMOHAJIBHO-
KYJbTYPHBIX Tpaguluii, (QOPMHpPOBAHME CHCTEMBbl 3HAUYUMBIX [EHHOCTHO-CMBICIOBBIX
YCTAHOBOK, aHTUKOPPYINLIMOHHOIO  MHPOBO33PEHUS, INPABOCO3HAHUSA, IKOJOTMYECKON
KYJIBTYpBI, CHOCOOHOCTH CTaBUTh LIEJIH U CTPOUTD KU3HEHHBIC IJIaHbI;

MemanpeomMemubix.:

— OCBOCHHBIE 00YYAIOUIUMUCS MEXIPEIMETHbIE NOHITHS U YHUBEpPCaJbHbIE yUeOHbIE
NeicTBUS (peryssTUBHBIE, T03HABATENbHbIE, KOMMYHUKATUBHbIE);

— CHOCOOHOCTh WX HCIOJb30BaHHUS B IO3HABATEIbHOW M COIMAJIBHOW MpPAKTHKE,
TOTOBHOCTh K CAMOCTOSITEJIbHOMY ITUIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOU 1ESTEeIbHOCTH,
OpraHu3aluy y4eOHOTO COTPYAHHYECTBA C MEJArorHuecCKUMU pabOTHUKAMU U CBEPCTHUKAMH,
K YYaCTHIO B IOCTPOCHUN UHAUBUYaJIbHON 00pa30BaTEIbHOIN TPAaeKTOPHH;

— OBJIAZICHHE HABBIKAaMHU y4eOHO-HMCCIEeOBATENbCKOM, IMPOEKTHOM M COIMAIbHON
NEeATEIbHOCTH;

NPeoOMemHbIX:

— BJIaACHHUC MCTOdJaMU J0Ka3aTCJIbCTB, AJIropuTMamMunu pelmicHuAd 3aJa4, YMCHHC
CbOpMy.TH/IpOBaTI) OMpCACIICHUA, AKCUOMBI W TCOPEMBEBI, IMPHUMCEHATH HX, IMPOBOAWUTH JO0KA3aTCIIbHBLIC
pacCyxJi€HUd B XOAC PCIICHUA 3a/1a4,

— YMCHHE OIICpHUPOBATH IMOHATUAMMU: CTCIICHDb YUCIIA, norapmbM quciia, YMCHHUE BBINIOJIHATH

BBIUMCIICHHE 3HAYeHWH U MNpeoOpa3oBaHHsl BBIPAXKEHHH CO CTEMEHSMH U Jorapudmamu,
npeoOpa3oBaHus IPOOHO-PAITMOHAIBHBIX BRIPAXKEHUH;

— YMCHHC OIICpUPOBATL TMOHATHAMHU: PAOUOHAIBHBIC, HPPAIIUOHAIBLHBIC, ITOKA3aTCIBHBIC,



CTCIICHHBIC, JIOFapI/I(I)MI/I‘-ICCKI/IC, TPUTOHOMCTPUYICCKUC YPABHCHUA U HCPABCHCTBA, UX CUCTCMBI,

— YMEHHE ONepUpOBaTh MOHATUAMH: (DYHKIUS, HenpepbiBHas (QyHKIUSA, MPOU3BOJHAS,
nepBooOpasHasi, ONpeesIeHHBI HHTETPaJl; YMEHUE HAXOAUTh MPOU3BOIHBIE 3JIEMEHTAPHBIX (DYHKIINH,
UCMOJNb3ysl CHpPaBOYHbIE MaTepualbl, MCCIENOoBaThb B IMpocTeHIIMX ciaydasx (QyHKOUM Ha
MOHOTOHHOCTb, HAaXOJUTh HaWOOJbIINE M HAMMEHbIIWE 3HA4YeHUsS (YHKIUI;, CTPOUTH TpaduKu
MHOTOYJIEHOB C MCIIOJIb30BAaHMEM amnmnapara MaTeMaTH4YeCKOro aHaliu3a; IPUMEHATh NPOU3BOAHYIO
IpU pEIICHUH 33a/1a4 Ha JIBWKCHHE; pelaTh MPaKTUKO-OPUEHTHPOBAHHBIC 33a4ud HAa HauOOJbIINE U
HAaUMEHBIINE 3HAYCHUS, Ha HAX0XICHUE IIyTH, CKOPOCTH U YCKOPECHMS;

— YMCHHE OIEPUPOBATH IOHATUSMU: palOHaNbHas (YHKIWsS, MOKa3arenbHas (QYHKIHSA,
creneHHas (QyHkus, jgorapudmMuueckas QGYHKIHS, TPUTOHOMETpUYECKHE (YHKIUU, OOpaTHBIC
(GYHKINU; YMEHHE CTPOWTH TpadUKd M3YyYCHHBIX (YHKIWH, MCIOJIB30BaTh TPAPUKU MPH HU3YYCHUU
MPOLIECCOB W 3aBUCUMOCTEH, MPU PEIICHWW 3aJa4 W3 JPYTUX YYEOHBIX MPEAMETOB W 33Jad U3
peanbHOM JKU3HU; BBIpAXKaTh (POPMyTIaMH 3aBHCUMOCTH MEKIY BEIIMYHMHAMU;

— YMEHHE€ pellaTh TEKCTOBBIC 3aJla4d Pa3HbIX TUIOB (B TOM YKCIJI€ HA MPOIEHTHI, JOIH U
4yacTu, Ha JIBIXKEHUE, paboTy, CTOUMOCTh TOBApPOB U YCIYT, HAJIOTH, 3a7a4d U3 OOJACTH YIpaBlIECHUs
JUYHBIMH M CEMCWHBIMH (UHAHCAMH); COCTABIIATH BBIPAKEHUS, ypaBHEHHUS, HEPABEHCTBA U UX
CUCTEMBI IO YCJIOBHIO 33/1a4H, UCCIIEJOBATh MOJTYYEHHOE PEIIEHUE U OICHHBATh MPaBIONOA00HOCTh
pe3yJIbTaTOB;

— yMEHHE OINEepUpOBaTh MOHATUAMH: CcpeAHee apupMeTHdyeckoe, MeAHaHa, HauOOJIbIIee U
HauMEHbIIIee 3HAYCHUs], pa3Max, AMCIIEPCHs, CTaHAAPTHOE OTKJIOHEHHE YMCIOBOrO Habopa; yMeHue
W3BIIEKaTh, HMHTEPIPETUPOBATh WH(POPMAIMIO, TPEICTABICHHYIO B Ta0luIax, Ha guarpaMmax,
rpadukax, OTpakarIlyl CBOMCTBA PEAIbHBIX MPOLIECCOB U SIBICHUIA; MPEACTABIATh HHPOPMAIUIO C
MIOMOLUIBIO TaOJMIl U IUarpaMM; MCCIEA0BaTh CTATUCTUYECKUE JaHHBIE, B TOM YHCIIE C IPUMEHEHUEM
rpadUyecKuX METOI0B U 3JIEKTPOHHBIX CPEJICTB;

— YMEHME OINEpPUPOBAThH MOHATUSAMU: CIy4YailHBIA ONBIT U CIIy4ailHOE COOBITHE, BEPOSTHOCTH
Clly4yailHOro coOBbITHS; YMEHHE BBIYMCIATH BEPOSATHOCTh C MCIOJb30BaHUEM IpadUUeCcKUX METOJIOB;
NPUMEHATH (POPMYIIBI CIOKEHUS U YMHOXKEHHUSI BEPOSTHOCTEH, KOMOMHATOPHBIE (DAKTBI U (POPMYIIBI
IpU PELIeHUH 3a7ay; OLEHHBATh BEPOSTHOCTH pPEAJbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4aifHBIMHU
BEJIMYMHAMU; YMEHUE MPHUBOJUTH MPUMEPHI MPOSBIEHUS 3aKOHA OONBIINX YHCENT B MPUPOJHBIX U
OOIIIECTBEHHBIX SBICHUSX;

— yMEHHE OTepUPOBATh MOHITUSIMH: TOUKA, MpsiMasi, MIIOCKOCTh, MPOCTPAHCTBO, JIBYTPAHHBIH
YTOJI, CKPEIIMBAIOIINECS TIPsIMbIE, MApAJICIHbHOCTh U MEPIICHIUKYISIPHOCTh MPSMBIX U TUIOCKOCTEH,
yroJi MEXIY NMPSAMBIMU, YTOJI MEXKIY NMPSAMON U IUIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSIMH, PACCTOSTHUE
OT TOYKHU JO TJIOCKOCTH, PACCTOSIHHUE MEXIY MPSIMBIMH, PACCTOSIHUE MEXIY TUIOCKOCTAMH; YMEHHE
MCIOJIb30BaTh MPU PELICHUH 3a/1a4 U3y4eHHbIE (PaKThl U TEOPEMbI MIIAHUMETPUN; YMEHUE OLIEHUBATh
pa3Mepbl 00BEKTOB OKPY>KAIOILEr0 MUPA;

— YMEHHE OIlepHpoBaTh TMOHATHAMM: MHOTOIPaHHHMK, CEYEHHE MHOIOrpaHHMKa, KYO,
napajieNienunes, npu3Ma, nupamuaa, Gurypa m TMOBEpXHOCTh BpallleHUs, HWIMHIpP, KOHYC, Imap,
cdepa, ceueHus: (Gpurypsl BpalieHHs, IIOCKOCTh, Kacaromascs chepsl, HWIMHIpPA, KOHYca, TUIOMAIb
MOBEPXHOCTH MNHUpaMHUAbI, TPU3MBI, KOHyca, LWIMHApA, I[UIomanb cdepel, o00beM KyOa,
MPSIMOYTOJIBHOTO  TTapaJUIeTIeNnIleia, MHPAMUIbI, TPU3MBI, [WIMHApPA, KOHYyca, IIapa; YMEHHE
n300pakaTh MHOTOTPAaHHUKM W TIOBEPXHOCTH BpALICHUS, UX CEUYEHUS OT pPYKH, C IOMOIIbIO
YePTSIKHBIX WHCTPYMEHTOB M DJIGKTPOHHBIX CpPEACTB; yMEHHE pAaclo3HaBaThb CHMMETPUIO B
MPOCTPAHCTBE; yMEHHUE PacliO3HaBaTh MIPABUIbHbIE MHOTOTPAaHHUKHY;

— yMEHHE OIEepUPOBaTh MOHATUSMU: JABHKEHHE B MPOCTPAHCTBE, MOAOOHBIE (QUIYpHI B
MIPOCTPAHCTBE; UCMOJIb30BATh OTHOILICHHE TUIOIAAeH MOBEPXHOCTEH 1 00bEMOB MOIOOHBIX (GUTYp MPU
pelnieHny 3a1ay;

— YMEHHE BBIYMUCIATH TEOMETPUYECKHUE BEIWYHMHBI (UIMHA, YTOJI, IUIOMAab, 00BbEeM, TUIOMAIb
MTOBEPXHOCTH), UCIIOJIb3Ys N3YUEHHbIE (POPMYJIIBI U METO/IBI;

— YMCHHUC OIICpUPOBATH TMOHATUAMU: MPAMOYroJIbHAd CHUCTEMa KOOPAWHAT, KOOPJAWHATHI



TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAISIPHOE IPOU3BEACHUE, YIOJ MEXIY BEKTOpaMH, CyMMa
BEKTOPOB, MPOU3BE/ICHHE BEKTOPA HA YKCIIO; HAXOAUTh C MIOMOIIBIO U3y4EHHBIX (JOPMYIJI KOOPIHHATHI
CepeMHbI OTPE3Ka, PACCTOSHUE MEKIY ABYMsI TOUKAMU;

— yMEHHE BBIOMPATh MOAXOMASIIMNA W3YYCHHBI METOJ Ul pelIeHHs 3aJaud, Paclo3HaBaTh
MaTeMaTH4eckue (PakThl U MAaTEMaTHYECKHE MOJEIH B MPHUPOJHBIX U OOIIECCTBECHHBIX SBJICHHSIX, B
HCKYCCTBE; YMEHHE NPHUBOJUTH IPUMEPhl MATEMAaTUYECKUX OTKPBITUH POCCUHUCKOW M MHPOBOM
MaTeMaTUYECKON HAyKH.

— YMEHHE ONEPHUPOBATH MOHATHUAMMU: ONPEACIICHHE, aKCHOMa, TEOPEMa, CIEACTBUE, CBOMCTBO,
MPU3HAK, J0Ka3aTeIbCTBO, PAaBHOCHIIBHBIE (OPMYIMPOBKH;, yMEeHHE (POopMylupoBaTh oOpaTHOE M
IIPOTUBOIIOJI0KHOE YTBEPKIACHUE, NPUBOAUTH IIPUMEPBI U KOHTPIIPUMEPHI, HCIIOJIb30BATh METOL
MaTeMaTUYeCKOW WHAYKUMHU; NPOBOAUTH JIOKA3aTEIbHBIE PACCYXKACHUS INPH PEIICHUH 3aj]ad,
OLICHUBATh JIOTUYECKYIO IPABUIIBHOCTD PACCYKICHUM;

— YMCHHE OICPUPOBATH  IIOHATUSAMMU: MHOXECTBO, ITOJMHOXECTBO, orecpanuu Hanqg
MHOXCCTBaMU,; YMCHHEC UCII0JIb30BATh TCOpeTI/IKO-MHO)KeCTBeHHHﬁ afrapar oy onvucanus peajlbHbIX
IpouecCcoB U HBJ'IeHHﬁ, U IIpU pCHICHUHA 3a/ida4, B TOM YUCJIC U3 NPYTIUX y‘le6HBIX IMpEeaAMCTOB;,

— yMEHHE ONepUpOBaTh MOHATHIAMHU: rpad, CBA3HBINA rpad, AepeBo, UK, Tpad Ha MIOCKOCTH;
YMEHHE 3a]aBaTh U ONKCHIBATh I'padbl Pa3IMUHBIME CIIOCOOAMH; MCIIOIB30BaTh Ipadbl NIpU PEeLICHUH
3amad;

— yMeHHue cBOOOJHO ONEePHPOBATh MOHATHAMH: COYECTAHHE, IIEPECTAaHOBKA, YHCIO COUYCTAHUH,
YHCII0 TIepeCTaHOBOK; OMHOM HBIOTOHA; yMEHHE MPUMEHSTh KOMOMHATOPHBIE (QaKTBl U PACCYKICHHS
IUISL peLICHNUs 3a71ay;

— YMCHHUC OIICPUPOBATH IMOHATHUAMU: HATYPAJIbHOC YUCIIO, LCIIOC YUCII0, OCTATOK II0 MOAYIIO,
palroOHAJIBHOC YMCJIO, UPpAOUOHATIBHOC YHCIJIO, MHOKCCTBA HATYpPaJIbHBIX, HEJIbIX, pallMOHAJIbHBIX,
HeﬁCTBHTCHBHBIX YHUCCII; YMCHHUC HUCIIOJIB30BATh IIPU3HAKH JACIINUMOCTH, HanMEHBIINH O6HII/II>'I JACIHUTCIIb
1 HAUMCHBIICC O6Hl€€ KpaTHOE, aJITOPpUTM EBKJH/II[a IIpu pCUICHUH 3aaa4; 3HAKOMCTBO C pa3JIMYHbIMU
IIO3UIIMOHHBIMHU CUCTCMaMH CUMCIICHU A,

— yMEHHE CBOOOJHO OINEPUPOBATH TMOHATHSAMHU: CTEMEHb C IIEJBIM TOKa3aTejieM, KOpEHb
HaTypajlbHOM CTENEHH, CTENEHb C palUOHAJIbHBIM IIOKa3aTeleM, CTENEHb C JCHCTBUTEIbHBIM
(BeriecTBEHHBIM) MOKa3aTeseM, JIorapudm uncia, CHHYC, KOCUHYC U TAaHT€HC MPOU3BOJILHOTO YUCIIA;

— YMCHHC OICPUPOBATH TOHATUAMU:  TOKIACCTBO, TOXICCTBCHHOC npe06pa30BaHHe,
YpaBHCHHE, HCPABCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCHUIIbBHOCTb ypaBHeHHfI,
HCPaBCHCTB n CHCTEM, panuOHaJIbHEIC, HppauOHAIbHEIC, IIOKa3aTCIbHBIC, CTCIICHHBIC,
J'IOFapI/Iq)MI/I‘leCKI/Ie, TPUTOHOMCTPHUYCCKUC YPABHCHHA, HCPABCHCTBA MW CHUCTEMbI; YMCHUC DPCIIATh
YpaBHCHUA, HCPABCHCTBA W CHCTCMbI C IIOMOIIBIO Pa3JIMYHBIX IMPUCMOB; pPCIIaTh YpPaBHCHUA,
HEpPaBCHCTBA W CHUCTEMBI C IAPAMCTPOM; IMPUMCHATHL YpPAaBHCHUA, HCPABCHCTBA, HUX CHUCTCMBbI IJIA
PEIICHUA MATEMATHYCCKUX 3aaa4 U 3a/la4 U3 pas3IMIHbIX obOnacreit HAayKH U pe&HBHOﬁ KU3HU,

— yMeHHe CBOOOJHO OIEepUpoBaTh MNOHATHAMHU: Tpaduk ¢(yHKUMH, oOpaTHas (QyHKLuS,
KOMIO3uIMs (QyHKIUH, JIMHENHHas QyHKIUSA, KBaapaTHuHas (QyHKUHUSA, cTeneHHass QYHKIUS C LEJIbIM
nokaszaTesieM, TPUTOHOMETpHUYecKHue (QYHKIMH, OOpaTHble TPUTOHOMETpHYECKHE (YHKIIUH,
MoKasareibHasi W Jorapupmuueckas (QyHKIUU; YMEHUE CTPOUTh Tpa@uKu (DYHKUIHHA, BBITOJIHATH
npeoOpa3oBaHus TpapuKoB (HyHKIMIA;

— YMEHHE HCIIOJIb30BaTh Tpapuku GYyHKUUN Ui U3YYEHUS MPOIECCOB M 3aBUCHUMOCTEH IMpH
pelieHnH 3a1ad W3 JPYruxX y4eOHBIX NPEIMETOB M W3 PEajbHON JKW3HHW; BBIpAXKaTh (OpPMYyIIaMu
3aBHCUMOCTH MEX/y BETUUNHAMH;

— yMeHHE CBOOOJHO OINEpPUPOBaTH MOHATUSAMHU: YETHOCTb (YHKIUHU, MEPUOTUYHOCTD
(GyHKINHU, OTPaHUYEHHOCTh (PYHKIIUH, MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (DYHKIIMH, HauboblIee U
HauMeHbIlIee 3HaYeHUs! PYHKIIMU Ha IPOMEXYTKE; YMEHHE TPOBOAUTH UCCIIEeI0BaHNE (PYHKIINH;

— YMEHHE WUCMOIb30BaTh CBOMcTBa M Tpapuku (YHKIMHA [ pelleHus ypaBHEHUH,
HEpaBEHCTB M 3aJa4 C MapaMeTpaMy; n300pakaTh Ha KOOPAWHATHON MJIOCKOCTH MHOYKECTBA pEIICHUN
YPaBHEHUH, HEPABEHCTB U X CUCTEM;



— yMeHHE CBOOOJHO ONEpUPOBATH MOHSATUSMHU: MOCIEAOBATEIHHOCTh, apUPMETHUSCKAS
Mporpeccusi, TeOMETpUYEcKasi Mporpeccus, 0ECKOHEUYHO YOBIBAIOIIAs TeOMETpHYEecKas MPOTPEeCcCHs;
YMEHHE 33/1aBaTh MOCIEI0BATEIHLHOCTH, B TOM YHCIIE C IOMOIIBI0 PEKYPPEHTHBIX (HOPMYIT;

— YMEHHE OINEepUpOBaTh IOHATUSAMH: HENPEPHIBHOCT (YHKIMH, acHMNTOTHI Tpaduka
¢byHKuMU, TepBas M BTOpas MPOU3BOAHAS (YHKLUUH, TEOMETPUYECKHA M (PU3MUECKUIl CMBICT
IPOM3BOAHON, TepBOOOpa3Has, ONpEAEICHHBIN WHTErpall; YMEHHE HAaXOAWUTh AaCHMIITOTHI Tpaduka
(GyHKIMW; YMEHHE BBIYHUCIATH TNPOU3BOJHBIE CYMMBI, IMPOU3BEICHHS, YAaCTHOTO M KOMIIO3UIUH
(bYHKIMIA, HAXOAUTH YpaBHEHUE KacaTelbHOU K TpaduKy (yHKIIUH;

— YMCHHE HCIOJb30BaTh MPOU3BOJHYIO I HCCICNOBaHHUS (DYHKIUN, [UISI HAXOXKICHHS
HAWITYYIIEro PEIICHHUs] B TMPHUKIATHBIX, B TOM YHCIE CONUAIBHO-DKOHOMHUYECKHX W (PU3HUECKUX
3ajauax, JJisl OMPEIEIICHUSI CKOPOCTH M YCKOPEHHSI; HAXOAUTh TUIOMIAH U 00BEMBI (PUTYP C TIOMOIIBIO
WHTETpaNa;  NPUBOJUTH  MPUMEPHl  MATEMaTHYECKOr0  MOJCIHPOBAHUS  C  IOMOIIBIO
mudepeHIMaTbHBIX YPaBHEHUIH;

— YMEHHE OIEpPUPOBATH IOHATUAMU: KOMIUIEKCHOE YHUCIIO, CONPSIKCHHBIE KOMILIEKCHBIC
yuciaa, MOAYIb M AapryMEHT KOMIUIEKCHOIO uYHcia, (opmMa 3alucd KOMIUIEKCHBIX —YHCEeN
(reoMeTpuYecKas, TPUTOHOMETpHUYECKass W ajuredpandeckas); yMeTh MPOU3BOJUTH apH(pMeTHUecKre
JEUCTBHS C KOMIIJIEKCHBIMU YHMCIIAMU; IIPUBOJUTH IPUMEPBI UCIIOJIb30BAHMSI KOMIIJIEKCHBIX YHCET;

— yMeHHe CBOOOJHO OIEpPHPOBATh TMOHATHUSAMHU: CpeaHee apudMeTHuecKoe, MeanuaHa,
HauOoJbIlIee ¥ HaMMEHBIIIee 3HAYCHHs, pa3Max, AUCIEePCHUsl, CTaHIApPTHOE OTKJIOHEHUE ISl OMHCAHUS
YUCJIOBBIX JAHHBIX; YMEHHE HUCCIIEJOBATh CTATUCTUYECKUE JAaHHbIE, B TOM YHUCJIE C IPUMEHEHHUEM
rpaUyeCcKuX METOJIOB U 3JIEKTPOHHBIX CPEICTB; Ipa)MuEeCKH UCCIE0BaTh COBMECTHbBIE HAOJIOICHUS
C TIOMOIIIBIO TUAarpaMM pacCEeUBaHUs U IMHEHHON perpeccuu;

— yMEHHE HaxXOJIUTh BEPOSTHOCTH COOBITHH C HCIIOJB30BaHHEM TIpauyecKux METOJIOB;
MPUMEHSITH JJIs pellieHust 3a1a4 (OpMYIIbl CIOKEHUS U YMHOXKEHHUS BEpOSATHOCTEH, PopMyTy MOTHOU
BEpOSTHOCTH, Gopmyny beprymnn, komOnHaTopHBIE (PaKTBI U (HOPMYIIBI; OIEHHBATH BEPOATHOCTHU
pEeabHBIX COOBITUH; yMEHHE OINEepPUPOBaTh MOHATHSAMH: CIIy4aiiHas BEJIMYMHA, pacIpeleieHHe
BEPOSITHOCTEM, MaTEMaTU4YECKOe OXHUAAHUE, JUCHEPCHS M CTAHAAPTHOE OTKJIOHEHHME CIy4anHOU
BEJIMYMHBI, GYHKLIUHU PACHpPEeNeHHUs] U MIIOTHOCTH PABHOMEPHOIO, MOKA3aTeIbHOI0 U HOPMAJILHOIO
pacupeneneHnii; YMEHHE HCIIOIb30BAaTh CBOMCTBA M3YYEHHBIX PACIpPENCIICHUM Ul PEIICHUs 3a1ady;
3HAaKOMCTBO C TMOHSATHSMHU: 3aKOH OOJBLIMX YHUCET, METOAbI BHIOOPOUHBIX HCCIIEIOBaHUIl; yMeHUe
MPUBOANUTE MPUMEPHI POSIBICHUS 3aKOHA OOJIBIINX YUCEN B IPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

— yMeHHe CBOOOJHO ONEpHpPOBaTh MOHATHSMH: TOUYKA, MpsAMas, IIOCKOCTb, MPOCTPAHCTBO,
OTpPE30K, Jyd4, IUIOCKMH yroJl, JBYIPaHHBIA yroJl, TPEXI'PAaHHBIM Yroj, IepeceKarolmecs,
napajuleJibHble M CKpEILIMBAIOIIMecs NpsMble, MapajulebHOCTh U NMEPHEHAUKYISIPHOCTh MPSIMBIX U
IUIOCKOCTEM, YroJl MEXAy MPSIMBIMU, YIOJ MEXIY IPSIMON U TUNIOCKOCTBIO, YTOJl MEXAY MJIOCKOCTSMU;
YMEHHE MCIIONb30BaTh MPU PEIICHUHU 3aJad U3y4deHHbIE (DAKThl U TEOpPEMbl IUIAHUMETPUH; YMEHUE
OLIEHUBAaTh pa3Mepbl OOBEKTOB B OKPYKAIOLIEM MHpE; YMEHHE ONEepupoBaTh HOHATUSIMM:
MHOTOTPaHHUK, CEY€HNE MHOTOI'PaHHUKA, TPaBUIIbHBII MHOTOTpaHHUK, IpU3Ma, upamuaa, gpurypa u
MOBEPXHOCTh BpallleHHs], LIWIMHIP, KOHYC, 1ap, chepa, pa3BepTKa MOBEPXHOCTH, CEUYEHHUs KOHYyca U
LWINHApA, NapajyielIbHbleé OCH WM OCHOBAHMIO, CEYCHME Ilapa, IUIOCKOCTh, Kacaromascs cdepsl,
HWIMH]Ipa, KOHYCa; YMEHHE CTPOUTh CEUeHNE MHOTOIpaHHUKA, N300pakaTh MHOTOTPaHHUKH, QUTYPbI
U TIOBEPXHOCTH BpALIEHMS, UX CEUEHHS, B TOM UHUCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB; YMEHHUE
MPUMEHSTh CBOICTBAa TI'€OMETPUUYECKUX (UIyp, CaMOCTOATEIbHO (OPMYIHUPOBATH OINpeAeTeHUs
U3y4yaeMbIX (UTYp, BBIIBUTaTh THIOTE3bl O CBOMCTBAX M NPU3HAKAX T'€OMETPHUECKUX (uryp,
00OCHOBBIBaTh WJIM OINPOBEPraTh WX; YMEHUE MPOBOJAUTH KiIacCUPHUKAIUIO (UTYp MO pa3IndHbIM
MPU3HAKAM, BBIIOJIHATH HEOOXOAUMBIE JONOIHUTEIbHbBIE TOCTPOCHHUS;

— yMeHHE CBOOOJHO ONEpUpPOBATh MOHATUSAMU: IUIOMAAL GUTYpPbI, 00beM GUTYpPBI, BETUYHHA
yria, pacCTOSHUE OT TOYKHM [0 IUIOCKOCTH, PAaCCTOSHHUE MEXAY NPSAMBIMH, PAaCCTOSHHE MEXIY
IUIOCKOCTSIMU, IUIOMIAAb c(ephl, IMIOLIaAb MOBEPXHOCTU MUPAMMJIbI, MPU3MBbI, KOHYyCa, IMJIMHIPA,
o0beM KyOa, IPSMOYTOJIBHOTO Mapajliesienunesa, TUpaMUIbl, TPU3MbI, UIHMHIPA, KOHYca, IIapa;
yMEHHUE HaXOAUTh OTHOLIIEHHE 00HEMOB MOI00HBIX UTYP;



— yMEHHE CBOOOJHO OMEpPUPOBATh TOHATUSMU: JABWKCHHE, TapalieIbHBId TEPeHoC,
CUMMETPHUSI Ha IJIOCKOCTH W B TIPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHWE MOA00MS, IMOAOOHBIC
Gurypsl; yMEHHE PACIIO3HABATH PaBHBIC W MOJNO0OHBIE (DPUTYPBI, B TOM YHCIE B MPHUPOJEC, UCKYCCTBE,
apXUTEKType; YMEHHUE HCIONb30BaTh TI'E€OMETPUUYECKHE OTHOIICHUS, HaXOAUTh T'€OMETPUYECKHE
BEJIMYUHEI (JTMHA, YTOJl, IJIOaAb, 00bEM) MPHU PEIICHUU 3a/1a4 U3 JAPYrUX y4eOHBIX MPEIMETOB U U3
peabHOM KU3HU;

— yMEHHE CBOOOJHO ONEpPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA KOOPJUHAT, BEKTOD,
KOOPJMHATBI TOYKHM, KOOPIMHATHI BEKTOpPA, CyMMa BEKTOPOB, IPOU3BEACHHE BEKTOpPA Ha YHCIIO,
pasiioxKeHue BEKTOpa Mo 0a3ucy, CKalsIpHOE NPOU3BEIECHHE, BEKTOPHOE MIPOU3BEICHUE, YTOJI MEKIY
BEKTOpAMM; YMEHHE MHCIIOJIb30BaTb BEKTOPHBIM W  KOOPAMHATHBIA METON JJIs  PEIICHUs
reOMEeTPHUECKUX 3a/1a4 U 3a]1a4 JPYyTrux y4eOHbIX IIPEIMETOB; ONEpUPOBaTh MOHATUAMU: MaTpULa 2X2
u 3x3, onpeaennuTenb MaTpULlbl, TEOMETPUUECKHUI CMBICIT ONIPEAETUTENS;

— YMEHHME MOJCIUPOBATh pPEAIbHBIC CHUTyallud Ha S3bIKE MAaTEMAaTHKH; COCTaBIIAThH
BBIPAKCHMS], YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBMIO 3a1a4U, UCCIEN0BATh TIOCTPOCHHBIE
MOJIEJIN C UCIOJIb30BAHUEM alllapaTa anredpbl, MHTEPIPETUPOBATh MONyYEHHBbIH pe3ysbTaT; CTPOUTh
MAaTE€MaTHYECKUE MOJEIU C IIOMOLIBI0 N'€OMETPUUYECKUX IOHATUN U BEIMYMH, PEIIaTh CBA3AHHBIC C
HUMU NPAKTUYECKUE 3a/1a4H; COCTABIIATH BEPOATHOCTHYIO MOJIENb U MHTEPIPETUPOBATH IOJYyUEHHBIN
pe3yibTaT; pemarb NPUKIAAHbIE 33Ja4d CPEICTBAMM MAaTEMaTU4YECKOIO0 AaHaJlh3a, B TOM YHCIE
COL[MAJIbHO-9KOHOMHUYECKOTO U (PU3HUECKOr0 XapaKkTepa;

— yMEHME BBIOMpATh MOAXOIALIMI METOJ [Js PELIeHHs 3ajaud; MOHMMaHHME 3HAUYUMOCTH
MaTEMaTUKU B U3yYEHUH MIPUPOJHBIX U OOIIECTBEHHBIX MPOLIECCOB U SIBJICHUN; YMEHUE PACIIO3HABAThH
IIPOSIBJICHUE 3aKOHOB MAaTEMaTHUKU B MCKYCCTBE, YMEHHUE IPHUBOIUTH INPUMEPHI MAaTEMaTH4YECKHX
OTKPBITHHA POCCUMCKON M MUPOBOM MaTEMaTUYECKON HAYKHU.

MakcuManbsHas ydeOHas Harpy3ka ooyuarormerocs: 340 yac, B TOM 4uclie:
— o0s3aTenpHasl ayIUTOpHAs yueOHas Harpy3ka oOyuatomerocs 316 gaca;
— KOHCYJIbTalluK 12 yacos;

— TIPOMEXKYTOYHAs aTTecTanus 12 4acos.



1.4. llepeyeHb MIaHUPYEMBIX Pe3yJIbTATOB 00y4eHHS MO IMCUMILINHE
OcBoenue nucuumuimHbl «YJ[.01 Marematuka» crocoOcTByeT (HOPMUPOBAHUIO Y CTYACHTOB
CIIEYIOIUX OOIIUX U MPo(ecCHOHATBHBIX KOMIETEHIIHA.

OK 01.

Brei6uparh  crocoObl  permieHus

MPUMCHUTCIIBHO K PA3JIMYHBIM KOHTCKCTAM.

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CpEACTBA IOMCKA,

3a1a4

npodeccuoHaNbHON  J1eATeNbHOCTH

aHalIM3a M MHTEpIpeTaluu

uHpopManuy, W HHGOPMAIMOHHBIE TEXHOJOTUU JJs BBIIOJHEHHA 3a7ad NpoecCHOHATBHON

ACATCIIBHOCTH.

OK 03. [lmanupoBaTh M peaqn30BbIBaTH COOCTBEHHOE MPOGECCHOHATBPHOE MU JMYHOCTHOE
pa3BUTHE, IPEANPUHUMATENBCKYIO JIEATEIBHOCTh B MPO(ecCHoHaNbHOM cdepe, UCIoNb30BaTh 3HAHUS
10 MHAHCOBOM IPAMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX CUTYalLUsX.

OK 04. 3ddexTrBHO B3auMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/IC.

OK 05. OcymiecTBisTh YCTHYIO U MHUCbMEHHYI0 KOMMYHUKAIUIO HA TOCYIapCTBEHHOM SI3bIKE

Poccuiickoii @enepanuu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 06. IIposiBiaTh rpa’kJaHCKO-NAaTPUOTUUYECKYIO MO3UIINI0, TEMOHCTPUPOBATH OCO3HAHHOE

IMOBCACHHWEC Ha OCHOBC TpadULIMOHHBIX O6HIC‘ICJIOB€‘-IGCKI/IX HeHHOCTeﬁ, B TOM 4YHCIIC C Y4YCTOM

rapMoHusalv MCKHAUOHAJIBHBIX W MCKPCIUTHO3HBIX OTHOIHGHI/Iﬁ,

AHTUKOPPYIIIMOHHOTO MTOBEICHUS.

OK 07. CopeiicTBOBaTh COXPAHEHUIO OKPYXKAIOUIEH cpesbl, pecypcocOepekeHn 0, TPUMEHSTh
3HaHUA 00 U3MEHEHUH KJIMMaTa, MPUHIUIIBI OEpexIIMBOrO MPOU3BOICTBA, IP(HEKTUBHO ACHCTBOBATH B
Ype3BBIYANHBIX CUTYAIIHSIX.

MNPUMCHATHL CTaHAAPThI

IIK 2.4. OcymecTBiasiTh pa3pabOTKy TECTOBBIX HAOOPOB U TECTOBBIX CLEHApUEB JUIS

MIPOrpaMMHOTO 00€CTIeUeHUS.

O0mme KoMIeTeHIMHN

Ilnanupyemble pe3yJibTaThl 00y4eHUst

Oomue

JAucuuniauHapHbie

OK 01 Brioupats
CIIOCOOBI PEICHUS
3ajad
npogeccHoHaNbHON
e TeIbHOCTH
[PUMEHUTEIEHO

K pas/IndYHbIM
KOHTCKCTaM

- TOTOBHOCTH K TpPYAY,
MacTepcTBa, TPYIOI0ue;
aKTHBHOM

OCO3HAHUE I€HHOCTHU
- TOTOBHOCTH K LEeATEILHOCTH
TEXHOJIOTUYECKON M CONUAbHON HaNpaBIEHHOCTH,
CII0COOHOCTH

WHUIUHUPOBATD, IJIaHUPOBATH u

CAMOCTOATEIbHO BBIMTOJHATh TaKYIO JCATCIbHOCTD,

- HHTEpEC K Pa3IUYHbIM cthepam
mpodeccnoHanbHOM NeATENBHOCTH,

OsnaznexHune YHHUBEPCAIbHBIMU y4eOHBIMHU
[T03HABATEJILHBIMU JICHCTBUSIMU:

a) 6a30BbIe JIOTUUECKHE JICHCTBUS:

- CaMOCTOSTENLHO (dopMynHpoBaTh u
AKTyaJlM3MpoBaTh IpolieMy, paccMaTpHBaTh ee
BCECTOPOHHE;

- YCTaHABIIMBATh CYIICCTBCHHBIA IPU3HAK WU
OCHOBAaHUA [JIA CpPaBHCHUA, Knaccnquaunn nu
0000IICHUS;

- ONpemeNaATh MENH JOEATCILHOCTH, 3a1aBaTh
IMapaMETPbl U KPUTCPUU UX JOCTHIKCHU S,

- BBIABJIATH 3aKOHOMEPHOCTU W IIPOTHUBOPECYHA B
[pACCMaTpUBAEMBIX SIBIICHUSX;

- BHOCHUTD

KOPPECKTHUBLIL B JACATCIBbHOCTD,

-BIIQJICTh METOJIAMH JJOKA3aTEIbCTB, allTOPUTMAMU
peIIeHus 3aa4; yMeHue (POpMYIHPOBATH
OTIpeIeIIeHNUs], AKCHOMBI U TEOPEMBIL, IPUMECHSTH HX,
[IPOBOIUTE JOKa3aTEIEHBIC PACCYXKICHUS B XOC
peLeHus 3a1a4;

- YMETH ONI€EPpHUPOBATH MMOHATUAMU: CTCIICHDb
4rcia, JJorapu(M YKCIa; yMEHUE BBIMOIHATh
BBEIUMCIICHIE 3HAUEHUI U Ipeo0pa3oBaHus
BBIPQXKESHUI CO CTENEHSIMHU U JIoTapupmMamu,
peoOpa3oBanus JpOOHO-PAIMOHATBLHBIX
BHIPAXKEHUH;

- YMETb OIIEPUPOBATH MOHATHAMH: PAMOHAIBHBIE,
MppaloHaIbHbIE, TOKa3aTeIbHbIE, CTCIICHHBIE,
norapupmMuyeckne, TPUrOHOMETPHUIECKHE
YpaBHEHHsI U HEPABEHCTBA, UX CUCTEMBI;

- YMETh OIIEpHUPOBATH MOHATUAMU: (PYHKITHS,
HeTIpephIBHAS (DYHKIHSA, TIPOU3BOIHAS,
epBOOOpa3Hasi, ONpeAeTICHHbI HHTETPAIT, YMETh
HaXOJIUTh MPON3BOIHBIC YIEMEHTAPHBIX (QYHKIIHI,
MCII0JIB3Ys CIIPABOYHBIC MAaTCpHaAJIbl; UCCIIEA0OBATH B
pocTelIux cirydasx (yHKIMK Ha MOHOTOHHOCTB,
HaXOJWTh HAaOOJIbIINE U HANMEHBIINE 3HAUCHHS
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OLIEHHBAaTh COOTBETCTBHE pE3YJIbTATOB  LEIIIM,
OLICHUBATh PUCKH MOCIIEACTBUI ACATEIHHOCTH;

- pa3BHBaTh KPEATUBHOE MBIILUICHUE MTPU PEIICHUN
PKI3HEHHBIX TPOOIIEeM

0) 0a30BBIC UCCIICIOBATEIBCKHE ICHCTBYS:

- BIIAJETh HABBIKAMH Y4eOHO-HCCICAOBATEILCKOM
1 TIPOEKTHOM JIeITEIbHOCTH, HABBIKAMH Pa3peIieHUs
pobiiem;

- BBUIBISITH MPUYUHHO-CJIEJCTBCHHBIE CBSI3H H
AKTyalM3UpOBaTh 3ajady, BBIIBUraTh THIOTE3Y e
[PELICHUSI, HAXOAUTh aPTYMEHTBI JJIsl 0Ka3aTeIbCTBA
CBOMX YTBEpXKACHHM, 3aJaBaTh MapaMeTpbl U
KPUTEPHH PEIICHHUS;

- aHaJM3MPOBATh ITOJyYCHHBIC B XOJE PEIICHUS
Bajaun pe3yJabTaThl, KPUTHUYECKA OIIEHHUBATH HUX
ITOCTOBEpHOCTh, MPOTHO3UPOBATH HM3MCHCHHE B
HOBBIX YCJIOBHUAX

- YMETH MCPCHOCUTHL 3HAHWA B MMO3HABATCIIBHYIO U
PaKTHYCCKYIO 00JaCTH KU3HEICATSIBHOCTH;

- yMeThb WHTETPUPOBaTh 3HAHHS U3 Pa3HBIX
peMeTHBIX obacTeii;

- BBIABMIaTh  HOBBIE  WJCH, [peAiarath
OpPHUTHHAIBHBIC [TOJIXO/IbI U PEIICHHS;

U CIIOCOOHOCTH

nux HCIIOJIB30BaHUA B

[103HABATEJILHOM U COLMAJIEHOM NIPAKTUKE

(YHKITUH; CTPOUTH TpadUKH MHOTOWICHOB C
MCTIONIb30BaHHUEM alllapaTa MaTeMaTHIECKOTO
AHAIHM3a; TPUMEHSTh IPOU3BOJHYIO IIPU PEIICHUH
3agad Ha JBIDKCHUE; PEIIaTh MPAKTHKO-
OpHEHTHPOBAHHBIC 33a/1a4l Ha HAaHOOJIbLINE U
HaMMEHbIINE 3HAYCHUs, Ha HAX0XKJCHUE ITyTH,
CKOPOCTH M YCKOPEHUS;

- YMETb OIIEpPUPOBATH MOHATHAMHU: PAIlOHATIbHASL
(byHKIIMS, TOKa3aTesbHast (YHKIHS, CTeTICHHAs
(byHKIUS, Torapudmrdeckas GyHKIH,
TpUTrOHOMETpHUYecKHue (PyHKIUHU, 0OpaTHBIC
(YHKINT; YMEHHE CTPOUTH rpaUKH N3yUCHHBIX
(yHKINH, ACTIOIH30BaTh TPa(QUKH PH U3YyICHUN
[IPOLIECCOB U 3aBUCHUMOCTEH, IIPH PEIICHNUH 3a/1a4 13
IMpyrUX y4eOHBIX NPEIMETOB U 3a/1ad U3 pealbHON
PKM3HU; BBIPAXaTh (POPMYJIaMU 3aBUCUMOCTH MEXIY
BCIIMYMHAMU,

- YMCThb peuIaTh TCKCTOBLIC 3a/la4U Pa3HbIX TUIIOB
(B TOM YUCJIC HA MPOUCHTHBI, 10JIM XU YaCTH, HA
IMBIDKEHNE, PAOOTy, CTOMMOCTH TOBAPOB U YCIYT,
HAJIOTH, 3aJa4H U3 00JacTH yIPaBICHUS THIHBIMU
1 ceMEHHBIMY (PMHAHCAMH); COCTaBIISTH
BEIPAKCHUS, yPABHEHMSI, HEPAaBCHCTBA U UX
CHICTEMBI 110 YCJIOBHIO 3a1a4H, UCCIIEA0BATh
[OJTy4eHHOE pellleHNe W OLEHUBATh
[PaBIOIOI00HOCTh PE3YJIbTAaTOB;

- YMETb ONEPUPOBATH OHATUAMU: CpEIHEE
apugmeTHyeckoe, MeuaHa, Hanoobllee U
HayuMEHbIIEE 3HAYCHUA, pa3Max, JUCIIEPCHs,
CTaH/IapPTHOE OTKJIOHEHHE YHCIIOBOTO HAabopa;
YMETb W3BJIE€KaTh, HHTEPIIPETUPOBATh
nH(OpManKio, IpeICTaBICHHYIO B TaOIHIax, Ha
ImarpaMmMax, rpaukax, OTpaXkarollyro CBOHCTBa
[peabHBIX MPOLIECCOB U SIBJICHUI; IPEACTABIATH
MHGOPMAIIMIO ¢ TIOMOIIBIO TAOIHIl U AUATPaMM;
Mcciej0BaTh CTATUCTHYECKUE JITAHHBIE, B TOM YHCIIE
C MpUMEHEHHEM rpapUeCKUX METOJIOB U
DIIEKTPOHHBIX CPEJICTB;

- YMETb OIIEPUPOBATh NOHATUAMU: CIIy4alHBbIH
OTIBIT M CITy4aliHOE COOBITHE, BEPOSITHOCTD
CITy4aiiHOTO COOBITHS; YMEHHE BHIUYUCIISATH
BEPOSITHOCTD C UCTIOJIL30BAHMEM I'PaUUECKUX
METOJ10B; IPUMEHSTH (POPMYJIBI CIIOKEHHUS U
[YMHOKEHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE (DAKTHI
11 OPMYIIBI IIPH PELICHNH 3a/1a4; OI[CHUBATh
BEPOSATHOCTH PEATbHBIX COOBITHIA; 3HAKOMCTBO CO
CJ'Iy‘-IaﬁHBIMPI BCIIMYMHAMHU, YMCHUEC IPUBOINUTH
[IPUMEPHI TPOSBICHUS 3aKOHA OONBIINX YUCET B
ITPUPOTHBIX 1 OGHICCTBCHHI)IX SIBJICHUSAX,

- YMETh ONIEPHUPOBATH IMOHATHUAMMU: TOUKA, IIpAMasd,
[UI0OCKOCTB, IPOCTPAHCTBO, IBYTPaHHBINA YToJl,
CKPEIIMBAIONIHECS MPSIMBbIE, TapAJUIEIEHOCTD U
[epIeHANKYISIPHOCTD MPSIMBIX U INIOCKOCTEH, Yroil
ME>KLY MPSMBIMHE, YTOJI MEXly IPsIMOit 1
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[UIOCKOCTBIO, YTOJI MEKAY IIOCKOCTSIMH,
[PACCTOSTHHE OT TOYKH /10 INIOCKOCTH, PACCTOSTHUE
MEKIY MIPSIMBIMHE, PACCTOSHHE MEXKITY
[UIOCKOCTSIMH; YMEHHE UCTIOJIb30BATH IIPU PEIICHUT
3agad n3ydeHHble (PAKTHl U TEOPEMBI INTAHUMETPHH;
[YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB
OKpY>KaIOIIero MUpa;

- YMETb OIIEpUPOBATh MOHATHUSMH: MHOTOTPaHHHUK,
CeueHne MHOTOTpaHHKKa, KyO, mapaiesenurie],
pu3Ma, Tupamuaa, GUrypa u moBepxHOCTh
BpaIIeHHs, THINHAD, KOHYC, map, cepa, CeIeHNs
(bUTypBI BpaIlleHHsI, TNIOCKOCTh, KAaCcaOIIasCs
chepsl, TUTHHIpPA, KOHYCA, IUIOIIa b TOBEPXHOCTH
[TpaMUAbl, TPU3MBI, KOHYyCa, IIHHIPA, TUIOIIA b
chepsl, 00beM Ky0Oa, TPSIMOYTOJIBHOTO
apasuieNnenueia, MMpaMuabl, TPU3MBbL, IUIHHADPA,
KOHYcCa, LIIapa; yMeHUe n300paxarh
MHOTOI'PAaHHHUKH U TIOBEPXHOCTH BPALICHUS, UX
CedeHHsI OT PYKH, C TOMOILBIO YePTEHKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPE/ICTB; YMEHHE
[pacrio3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE
[pacrio3HaBaTh MPAaBUIEHBIC MHOTOTPAHHHUKH;

- YMETb ONIEpPUPOBATH MOHATHAMU: JIBIKCHUE B
[POCTPAHCTBE, HOAOOHBIE (PUTYPHI B ITPOCTPAHCTBE;
[ICTIONB30BaTh OTHOIICHHE ILIOIIAAeH
[OBEPXHOCTEH U 00BEMOB OAOOHBIX (DUTYpP MPH
pEIICHUHN 3a7a4;

- YMETh BBIYHUCIISITh T€OMETPHUECKUE BETHYUHBI
(nmuHAa, yrod, miomianb, 00beM, MIOMAAb
[TOBEPXHOCTH), NCTIOJIB3YsI U3yUEeHHBIE (POPMYIIBI 1
METOJIBI;

- YMETb OIIEpUPOBATH MOHATHSAMHU: IPSIMOYTOJIbHAS
cricTeMa KOOPANHAT, KOOPIMHATHI TOYKH, BEKTOP,
KOOPJMHATHI BEKTOPA, CKAISIPHOE IIPON3BE/ICHHE,
[YTOJI MEXKIY BEKTOPaMH, CyMMa BEKTOPOB,
[IPOM3BEICHUE BEKTOPA HA YHCIIO; HAXOIUTH C
[IOMOLIBIO M3Y4YEHHBIX (pOPMYIT KOOpAMHATHI
CepeIMHBI 0TPE3Ka, PACCTOSTHUE MEXAY IBYMS
TOYKaMH;

- YMETb BBIOMPATH MOXO/SIINHA N3yIEeHHbIH
METOJ1 JUIsl pEIICHNS 3a/1a4H, PACIIO3HaBATh
MaTemMaTHueckue (paKkThl 1 MaTEMaTHIECKHE MOJCIN
B TIPHPOIHBIX U OOLIECTBEHHBIX SBICHUAX, B
MCKYCCTBE; YMEHHE NPUBOANTH IPUMEPHI
MaTEMaTUYECKUX OTKPBITUH POCCUICKON U
MHUPOBOI MaTEMATUYECKON HAyKU.

- YMETh OIIEPHUPOBATH MOHATUSIMH: OTpe/IeIeHNE,
lakcHoMa, TeopeMa, CIIEICTBHE, CBOMCTBO, MPU3HAK,
IToKa3aTenbCTBO, PABHOCHIIBHBIE (DOPMYITHPOBKH;
yMeHHe GopMynupoBaTh 00paTHOE U
[TPOTUBOMNOI0XKHOE YTBEPKACHUE, IPUBOIUTH
[IpUMEpPHI 1 KOHTPIIPUMEPBI, HCIIOIb30BaTh METO/
MaTeMaTH4eCKOH NHTyKINH; TPOBOANUTD
IMoKazaTenbHbIE pacCy KI€HHS IPU PELISHUH 33/1a4,
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OLIEHNBATb JIOTHUECKYIO IPABUIBHOCTD
[paccyxaeHUI;

- YMETb ONIEPUPOBATH MOHATHAME: MHOXKECTBO,
[TOZMHOXECTBO, OTIEPAIIH Hal MHOKECTBAMH;
YMEHHE HCII0Ib30BaTh TEOPETUKO-MHOKECTBEHHBIN
armapaT 11 OIIMCaHUs peajIbHBIX MPOLIECCOB U
SIBJICHUI IPY PELIEHUH 33/1a4, B TOM YHUCIIE U3
IMPYTUX y4eOHBIX IPEIMETOB;

- YMETb OIIEpPUPOBATH MOHATHAMHU: Tpad, CBSI3HBIN
rpad, IepeBo, UK, Tpad Ha IIOCKOCTH; yMEHHUE
3a71aBaTh U OTMCHIBATH TPA(bl PA3ITHIHBIMU
crioco0amIr; NCTI0IB30BaTh rpad)bl MIPH PEIICHUH
Bamad;

- yMETb CBOOOHO ONEPHPOBATH HOHITHSIMH:
coueTaHue, IepecTaHOBKa, YUCIIO COYETaHUH, YUCIIO
epectaHoBOK; OuHoM HbroToHa; ymeHue
PUMEHSTh KOMOMHATOPHBIE (DAKTHI U PacCyKACHHS
IS pereHuns 3anay;

-yMETh ONEPUPOBATH MOHATHAMH: HATypaJIbHOE
[4FICIT0, IIETI0e YHMCII0, OCTATOK 110 MOIYIIIO,
[palMOHAIBHOE YHCIIO, HPPAIIMOHAIBFHOE YHCIIO,
MHO)KECTBA HAaTYPaIbHBIX, II€JbIX, PAMOHATIBHBIX,
IMeCTBUTENBHBIX YUCENT; YMECHHE HCIIOIB30BATh
[IPU3HAKA ACTUMOCTH, HAMMEHBITHH 00IHi
InenuTeNns 1 HauMeHsblIee o0liee KpaTHOe, alrOpUTM
EBKJIN/IA IPH PEIICHNUH 3a/1a4; 3HAKOMCTBO C
Pa3IMYHBIMH TTO3UIIMOHHBIMH CHCTEMaMHU
CUHCIICHUS;

- yMETb CBOOOIHO ONEPHPOBATH HOHITHUSIMH:
CTETICHB C IEIBIM IT0Ka3aTesieM, KOPeHb
HATypaJbHOH CTENEHH, CTETICHb C PAllMOHAIbHBIM
[TOKa3aTesieM, CTETeHb C JICHCTBUTEIILHBIM
(BEIIECTBEHHBIM) ITOKa3aTeleM, Jorapudm dncia,
CHHYC, KOCHHYC ¥ TAHT'€HC ITPOM3BOJILHOTO YHCIIA;

- YMETb OIIEPUPOBATH MOHSITHUIMH: TOXJECTBO,
TOX/IECTBEHHOE IIpe0Opa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CHCTEMa YPAaBHEHUIT U HEPABEHCTB,
[PABHOCHIILHOCTD YPaBHEHUH, HEPABEHCTB U CUCTEM,
[paliioHaIbHbIE, MPPALMOHANILHBIC, I0Ka3aTeNIbHbIC,
CTETICHHBIC, JIoTapu(PMHUIECKHE,
TPUTOHOMETPUYECKHIE YPAaBHEHNUS, HEPAaBEHCTBA U
CHICTEMBI; yMEHHE pelaTh ypaBHEHHUs], HEpaBEHCTBA
1 CHCTEMBI C TIOMOIIBIO Pa3JInYHBIX IPHEMOB;
penaTh ypaBHEHUsI, HEPABEHCTBA U CHCTEMBI C
[TapamMeTpoM; NIPUMEHSTh YPAaBHEHUsI, HEPABEHCTBA,
X CHCTEMBI JIJIsl PEIICHHs MaTeMaTHYeCKHUX 3a/1a4 U
Bamad u3 pa3TMYHBIX 00JIacTeil HAYKH U peabHON
DKH3HU;

-yMeTh CBOOOIHO ONEPUPOBATH MOHATHIMHU:
rpadux GyHkumm, oopatHas QyHKIHS, KOMIO3UITUS
(byHKIMH, TUHEHasS QyHKIUS, KBagpaTHIHAas
(byHKIMS, cTeneHHast QyHKINS C EIbIM
[TOKa3aTeseM, TPUTOHOMETpUUYECKHEe (PYHKIINH,
0OpaTHBIE TPUTOHOMETPHYECKNE (DYHKIIUH,
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moKasaresbHas u Jorapudmudeckas GyHKINH;
[YMEHHE CTPOUTH rpaduKy (QyHKIUHA, BHIIOTHAT
mpeoOpa3oBaHus rpaduKOB (yHKITHIA;

YMEHHE HCIIONB30BATh TPaQUKH ) YHKIHHA 15
M3y4eHUs [IPOLIECCOB U 3aBUCUMOCTEH Npr
[PELLICHUH 33/1a4 U3 IPYTUX Y4eOHBIX MPEJIMETOB U
13 pealibHOW )KU3HU; BBIpaXKaTh GOpPMyIaMu
3aBUCHMOCTH MEXy BEJIMUNHAMU;

yMeHHE CBOOOIHO ONIEPHPOBATH NOHITUSIMH:
ETHOCTD (DYHKIINH, IEPHOINIHOCTD (DYHKIINH,
OTpaHUIEHHOCTH ()YHKIMH, MOHOTOHHOCTh
(yHKINH, SKCTpeMyM (YHKINH, HAUOOJIBIIEeE U
HarMEHbIIIee 3HAYCHHUS (DYHKIMH Ha TIPOMEKYTKE;
[YMEHHE IIPOBOIUTH HCCIIEA0BAHUE (DYHKINH;

YMEHHE HCII0Ib30BaTh CBOMCTBA U rpaduKH
(YHKIMI JUTs peleHNs] YpaBHEHUI, HEpaBEHCTB U
3azay ¢ mapameTpamMmu; n300paxkaTb Ha
KOOPJUHATHOM IUIOCKOCTH MHO>KECTBA PELLIEHUI
YpaBHEHHIi, HEPABEHCTB U MX CHUCTEM;

- yMETb CBOOOIHO ONEPHPOBATH HOHITHSIMH:
[I0CJICI0BATENILHOCTD, apu(hMEeTHIECKAs
[porpeccusi, FreoMeTpruYecKas Iporpeccus,
OecKOHEUHO yOBIBAOIIAs TEOMETPHIECKAS
porpeccusi; yMEHHE 3a/1aBaTh
[IOCIJIE/I0BATENILHOCTH, B TOM YHCJIE C HOMOIIBIO
IPEKYPPEHTHBIX (GOPMYT;

- YMETb OIIEPUPOBATH MOHSATHUSMHU:
HEeNPEepHIBHOCTH (DYHKIIMHU, aCUMITOTHI Ipaduka
(byHKIMY, TIepBasi ¥ BTOpasi IPOU3BOAHAS (DYHKIIHH,
reoMeTpUUECKUN B (HU3MUECKUI CMBICIT
[IPOM3BOIHOM, IEPBOOOpPA3HAst, ONPE/ICICHHBINA
MHTETPAJ;, yMEHHE HaXOAUTh aCUMITOTHI Ipadrka
(YHKIMN; YMEHUE BBIYHUCIIATH IPOM3BOAHBIC
CYMMBI, IPOU3BEACHHS, YaCTHOTO ¥ KOMIIO3UIINU
(yHKINH, HAXOAUTh YpaBHEHHE KacaTeIbHON K
rpaduky GyHKIUM;

YMEHHE UCII0JIb30BaTh IPOU3BOIHYIO IS
ccieoBaHus QYHKIMH, 1J1s1 HAXOXKICHHS
HAMJTY4IIEero PeleHus B IPUKIIAJIHBIX, B TOM YUCIIE
COLMATBHO-?KOHOMHYECKNX U (PU3NUECKUX 3aa4ax,
IUIst OTIpeIeNICHNsI CKOPOCTH U YCKOPEHHUS; HAXOANUTh
ruoaay ¥ 00bEMBI GUTYp C TTOMOIIBIO HHTETPAJIa;
[IPUBOANTH IPUMEPBI MATEMATHIECKOTO
MOJIETTMPOBaHMUS ¢ IOMOILBIO T depeHIHaTbHBIX
[YpaBHEHHUI;

- YMETb ONIEPUPOBATH MOHATHAMH: KOMIUIEKCHOE
HCII0, CONPSDKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAYIIb
M apryMeHT KOMILIEKCHOT'O Yucia, popMa 3arnucu
KOMIUIEKCHBIX unces (reoMeTpudeckasi,
TPUrOHOMETpHUUECKas U anredpanyeckas); yMeTh
[IPOM3BOUTE apUPMETHIECKIE TEHCTBHS C
KOMIUIEKCHBIMH YMCIIaMU; TIPUBOJIUTE TIPHUMEPEI
MCTIONIb30BAHMS KOMIUIEKCHBIX YHCET;

- yMETb CBOOO/IHO ONIEPHPOBATH HOHSITHUSIMH:
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cpenHee apudmMernieckoe, Mearana, HaudobIIee U
HaVMCHBIIIEE 3HAUCHHS, pa3Max, AUCTIEPCHs,
CTaHAAPTHOE OTKJIOHEHUE IS ONMCAHMS YUCIIOBBIX
ITaHHBIX; YMEHHE HCCIIEI0BATh CTATUCTUUECKHE
ITaHHBIC, B TOM YHCIIE C IPUMEHEHUEM IpaduiecKux
METOJIOB M SJIEKTPOHHBIX CPEJICTB; TpayUIECKH
icciIeJ0BaTh COBMECTHBIE HAOIIOACHHS C TOMOLIBIO
ImuarpaMM pacceuBaHus U JIMHEHHON perpeccuy;

- yMETh HAXOANUTb BEPOSITHOCTH COOBITHI C
MICTIONIb30BaHUEM IpadMIECKUX METOJIOB;
[IPUMEHATD AJISI PELICHUS 3a1a4 (hOPMyIIBI
CITO’KEHUSI 1 YMHO)KEHHS BEPOATHOCTEH, hopMyTy
[OJTHOM BeposATHOCTH, hopmyy beprymm,
KOMOWHATOpHBIC (PaKTHI M (POPMYIIBL; OTICHUBATH
BEPOSITHOCTH peasIbHBIX COOBITHIA; YMEHHUE
OTIepUpPOBATH MOHATHAMHU: ClTydyaiHasi BEIM4NHA,
[pacripesielieHUe BepOATHOCTEH, MaTeMaTHYeCcKoe
0’KUaHue, TUCIIEPCUs U CTaHIapTHOE OTKIOHEHHE
CiTy4aiiHOW BEJTMYHMHBI, QYHKINHU pacupeneseHus 1
[UIOTHOCTH paBHOMEPHOTO, TTOKa3aTeNbHOTO 1
HOPMaJIBHOTO paclpesieieHHi; yMEHHUE
MCTIONIH30BaTh CBOMHCTBA M3YUEHHBIX
pactipesene i 171 PEIeHNs 3a1a4; 3HAaKOMCTBO C
MOHATHSAMHU: 3aKOH OOJIBIITHNX YHCEII, METO/BI
BEIOOPOYHBIX HCCIIEI0OBAHUIT; yMEHHE TPUBOIUTH
pUMEpHI MTPOSIBICHUS 3aKOHA OOJIBIINX YUCENT B
IIPUPOJHBIX 1 OGHICCTB@HHI)IX SIBJICHUAX;

- yMETb CBOOOJIHO ONEPUPOBATH HOHSITHUSIMH:
TOUKa, MpsiMasi, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K,
ITy4, IJIOCKUH YroJj, AByTpaHHbIN yrod,
TPEeXTpaHHBIN YToJI, IIepeceKaromunect,
apajulesIbHbIE U CKPELIUBAIOIINECs IPsIMbIE,
[apauIeIbHOCTD U MEPHEHANKYIISIPHOCTD NPSIMBIX U
[UIOCKOCTEH, YroJl MeXIy IPSIMBIMH, YOI MEXIY
[IPSIMON U TNIOCKOCTBIO, YTOJI MEXKAY INIOCKOCTSIMY;
IYMEHUEC UCTIOJIb30BATh MPU PCIICHNUU 3aJ1a4
3ydeHHbIe (DAKThI U TEOPEMBI INIAHUMETPHH;
YMEHHE OLICHMBATh pa3Mephl 0OBEKTOB B
OKpYy’KaloIIeM MHUpe; YMEHHE OTIepUPOBATh
MOHSATHSMH: MHOTOT'PaHHHUK, CEUCHHE
MHOTOTPaHHUKA, MPABIILHBI MHOTOTPAaHHUK,
pu3Ma, Tupamuia, GUrypa u moBepxHoOCTh
BpallleH!s, IWINHIP, KOHYC, mIap, cdepa, pa3BepTka
[TOBEPXHOCTH, CEYEHUsI KOHYCa ¥ [IMIHHpA,
MapajiebHbIe OCH WM OCHOBAHHMIO, CEUCHHE Iapa,
[IOCKOCTH, Kacalomascs cepsl, IUIHHIPA,
KOHYyCa; YMEHHE CTPOUTH CEYEHHE MHOTOTPaHHHKA,
300pa’kaTh MHOTOTPAaHHHUKH, GUTYPHI U
IIOBEPXHOCTHU BPAIICHUA, UX CCUCHUA, B TOM YHCJIC C
[TOMOIIIBIO ANIEKTPOHHBIX CPE/ICTB; YMEHHE
[IPUMEHSTH CBOHCTBA FTEOMETPUIECKUX PUTYD,
caMoCTOATENTbHO (DOPMYIINPOBATH OTIPEIEIICHHS
M3ydaeMbIX (QUTYp, BBIABUTATH THIIOTE3BI O
CBOICTBAaX M IPU3HAKaX reoMETpUIECcKuX (Guryp,
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000CHOBBIBATH MITH ONIPOBEPTATh UX; YMECHHUE
MPOBOIUTD KJIACCU(UKAINIO (PUTYP TIO Pa3THIHBIM
[IpU3HAKAM, BEITTOJIHATH HEOOXOJMBIE
ITOTIOTHUTENbHBIE TTIOCTPOCHUST,;

- YMeTh CBOOO/IHO OIIEpUPOBATH MTOHSITHIMHU:
rutonians GUrypsl, 00beM GUIYyphI, BETHYHHA YTJIa,
[PACCTOSTHHE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE
MEXKY MPSIMBIMH, PACCTOSIHIE MEXKITY
[UIOCKOCTSIMH, IO cepbl, IIomab
[MOBEPXHOCTH ITUPaMUbI, IPH3MBbI, KOHYCa,
[UTHHAPA, 00BeM Ky0a, IPSMOYTOIFHOTO
apasuleenuIe1a, MUpaMAAbl, TPU3MBbI, UIHHAPA,
KOHycCa, IIIapa; YMEHNE HaXOJUTh OTHOILICHUE
00BEMOB IOTOOHBIX QHUTY;

- yMETb CBOOOIHO ONEPHPOBATH HOHSITUSIMH:
IMBIDKEHUE, TTapaJUIeNIbHbIA IEPEeHOC, CHMMETPHSI Ha
[UIOCKOCTH U B IIPOCTPAHCTBE, TOBOPOT,
peoOpa3oBaHue M0100Hs, TOI0OHbIE QUTYDBHI;
YMEHHE pacrio3HaBaTh paBHbIE U TIO100HbIC
(UTypbI, B TOM YHCIIE B IPUPOJE, HCKYCCTBE,
APXUTEKTYpE; YMEHHE HCIIOIb30BaTh
reOMETPUYECKHE OTHOIICHNUS, HAXOUTh
reoOMETPHUYECKHE BEIMYMHBI (JUIMHA, YTOI,
[UIOIIA]b, 00BEM) TIPH PEIICHUH 3a/1a9 U3 IPYTHX
yueOHBIX IPEIMETOB U U3 PEANTBHOM KHU3HU;

- yMETb CBOOOJIHO ONIEPUPOBATH HOHITUSIMH:
MPSIMOYTOJIbHAsI CUCTEMa KOOPANHAT, BEKTOD,
KOOPJMHATHI TOYKH, KOOPAMHATH BEKTOPA, CyMMa
BEKTOPOB, IIPON3BE/ICHUE BEKTOpA Ha YKCIIO,
[pa3lIoxKEeHUE BEKTOPA 110 0a3HCy, CKAISIPHOE
[IPOM3BEACHIE, BEKTOPHOE MPOMU3BEICHHUE, YT OJI
ME>KTy BEKTOpPaMH; YMEHHE HCII0Ib30BaTh
BEKTOPHBIN M KOOPAMHATHBIN METO JJISI PEIICHUS
reOMETPUUYECKHX 3a/1ad U 3a/1a4 APYTUX yIeOHBIX
[IPEIMETOB; OIIEPUPOBATH MOHATHAMU: MaTpHUIa 2x2
11 3X3, ompeaenuTeNnb MaTPHUIIBI, F€OMETPHUECKHI
(CMBICIT OTIPEISITUTEIS;

- YMETb MOZIEJINPOBATh peaibHbIe CUTYaAIUU Ha
SI3bIKE MaTEMaTHUKH; COCTABIISITH BHIPAKEHHMS,
YpaBHEHHsI, HEPaBEHCTBA U UX CUCTEMBI 10
[YCIIOBHIO 3aJa4H, MCCIIEA0BATh IIOCTPOCHHbIC
MOJIETIH C UCTIOJIL30BAHKEM allliapara anreOpsl,
MHTEPIIPETHPOBATH ITOJTyYCHHBII Pe3yJIbTaT;
CTPOUTH MaTeMaTHYECKHE MOJIENHN C IOMOIIIBIO
reOMETPUYECKHUX MOHSITHI U BEIUYUH, PEIIaTh
CBSI3aHHBIC C HUMH [TPAKTHYECKHE 3a/1a4H;
COCTaBJIATh BEPOSITHOCTHYIO MOJIEITb U
MHTEPIPETHPOBATH ITOJyYSHHBII PE3yJIbTAT;
peraTh MpUKJIaHbIe 3a/1a41 CPEICTBAMU
MaTeMaTHueCcKOro aHajk3a, B TOM YUCIIe
COLIMAITBHO-?KOHOMHYECKOTO U (PU3nIecKoro
XapaKTepa;

- yMEHHE BBIOMPATh NOAXOASIINN METO JJIs
[peLIeHUsI 3a]1a41; TOHUMaHHE 3HAYUMOCTH
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MaTEMAaTHUKU B U3y4YE€HUH TPUPOIHBIX U
0OIIECTBEHHBIX MIPOLIECCOB U SIBICHUI; yMEHHE
[pacrio3HaBaTh NPOSIBIEHHE 3aKOHOB MAaTEMAaTHKH B
MCKYCCTBE, yMEHUE IPUBOJUTH IPUMEPEI
MaTEeMaTUYECKUX OTKPBITUI POCCUICKON U
MUPOBOM MaTEMATUYECKOM HAyKU

OK 02 Ucnons3oBath
COBPEMEHHBIE CPEICTBA
[OMCKa, aHAJIN3a U
MHTEpIpETALH
MHpOpPMALNH, U
MHQOPMANOHHBIE
TEXHOJIOTHH JIJIsI
BBITIOJTHECHHS 33714
poQeCCUOHATBHOM

e TeIbHOCTH

B 061acTi IIEHHOCTH HAYYHOT'O TTO3HAHMUS:
-chopMHUPOBAHHOCTH MHPOBO33PEHHSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HAyKW W OOIICCTBEHHON MpPaKTUKH, OCHOBAHHOTO Ha
mpamore KyJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTa B IIOJINKYIETYPHOM MHPE;

- COBEpILEHCTBOBAaHUE SI3BIKOBOM M YMTATEIbCKOM]
KyJIbTYpbl Kak CpEACTBA B3aUMOACUCTBUS MEXTY]
ITIOJTbMU M TIO3HAHUSL MUDA;

0CO3HaHHUE

LHCHHOCTHU Haquoﬁ JACATCIBHOCTH,

I"OTOBHOCTb OCYHICCTBJIATDH IMPOCKTHYIO u

MCCIIeIOBATEIbCKYIO JEATeNIbHOCTh HHAMBUAYAIbHO 1
B rpyIIIe.

OpnajgcHue YHUBEPCAIbHBIMH
MO3HABATEILHBIMU ACHCTBHAMU:

B) paboTa ¢ mH(pOpMAaIHEH:

- BIAJCTh HAaBBIKAMU IIONy4YeHHS HHGOpPMAaUUH H3

yIeOHBIMH

MCTOUYHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIBHO,

OCYIIECTBIIATh IOWCK, aHAIN3, CUCTEMATH3ALHUI0 MU
MHTEpHpeTanuio UHGOpMaNUK pa3IU4YHBIX BUAOB W
hopM TpesicTaBlICHNS;

- cO37aBaTh TEKCTHI B Pa3IM4YHbBIX (hopMaTax ¢ y4eToM
HasHaYeHWss WHPOPMAIMH U IIEJIEBOM ayIUTOPHUH,

BEIOMpAs ONTHUMAJbHYIO (OPMY MpPEACTaBICHUS U

BU3YyaJIn3alluu,
- OLICHHUBATH JAOCTOBCPHOCTD, JICTUTUMHOCTD
I/IH(i)OpMa].[I/II/I, €c COOTBETCTBHUC IIpaBOBbIM H

MOPAJIbHO-3THYCCKUM HOPpMaM;

- HCHOJB30BaTh CPEJICTBA HH(POPMALMOHHBIX U
KOMMYHHKAIIUOHHBIX ~ TEXHOJOTMH B  PELICHUH
KOTHUTUBHBIX, KOMMYHUKATHBHBIX u

OpraHU3AIMOHHBIX 33]a4 C COOMI0CHNEM TpeOOBaHUN

PPrOHOMHKH, TEXHHKH O€30IIaCHOCTH, THIHEHBI,
[pecypcocOepekeHns, MPaBOBBIX M ATHYECKHX HOPM,
HOPM MH(OPMALIMOHHON 0€3011acHOCTH;

BJIAZIETh HABBIKAMH PpACIIO3HABAaHMS W  3alUTHI

MHpOpMAUH,  WHPOPMAINOHHOU

6e3omacHoOCTH|
ITMYHOCTHU

YMETh ONEpUPOBATh MOHATHSIMHU: palUOHAIbHAsS
(byHKIU, (GyHKIMSA, CTeleHHas
(byHKIH, JorapupMuIecKas ¢yHKIHS,
TpuroHOMeTpriYeckue GpyHKIMH, oOpaTHeIe (PYHKITHI;

nokasarcjbHas

YMEHHE CTPOUTHh TpadUKN W3YYCHHBIX (DYHKIUH,
MCIIONB30BaTh TPAQUKU NPH U3YYCHUH NPOLECCOB H
BABUCHMOCTEH, NPH pEIICHHH 3ajad U3 IPYrHux
y4eOHBIX TIPEJMETOB M 3a/lad M3 peajlbHOW JKU3HH;

BbIpAXKATb (i)OpMyJ'IaMI/I 3aBUCHUMOCTH MCKIY|
BCIIMYMHAMU,

- YMCTb OIICPUPOBATH TMOHATUAMHU: TOXKACCTBO,
TOXICCTBCHHOC HpeOGpaSOBaHI/Ie, YpaBHCHUC,

HEpaBEHCTBO, CHCTEMa YPAaBHECHWH M HEPaBEHCTB,
[PAaBHOCWJIBHOCTb ypaBHEHWH, HEPABEHCTB M CUCTEM,
[panMOHaNIbHBIE, HPPAIMOHATbHBIC,

norapu(pMIIecKue,

HCPABCHCTBA W

MIOKa3aTeIbHBIE,
CTCTICHHBIC,
TPUTOHOMETPUYECKHE YpaBHEHUS,
CUCTEMBI; YMETh pellaTh YpaBHEHHs, HEPaBEHCTBA U
CUCTEMBI C MOMOILBIO PA3IMYHBIX MPHUEMOB; PEIIaTh
YpaBHEHMsI, HEPAaBEHCTBA U CHUCTEMBI C NapaMeTpoM;
[IPUMEHSTH ypaBHEHMS, HEPAaBEHCTBA, HX CHCTEMBI
U pelleHus] MaTeMaTH4eCKMX 3aJad ¥ 3aJad u3
[pa3IMYHBIX 00JIacTe! HAYKH U peaIbHON JKU3HH;

- YMCTb CBO60,HHO OIIEPpUPOBATH IOHATUAMMU
VIBUXKCHUC, HapaJ'IJ'ICJ'IBHHﬁ NEpPEHOC, CUMMETPUA HAQ|
TIJIOCKOCTH n B MNpOCTPAHCTBE, IOBOPOT,

peoOpa3oBaHue MoI00us, MO00HBIE GUTYPHL; YMETH
pacrio3HaBaTh paBHbIE M MOJOOHBIE (UTYPHI, B TOM
qKciie B MPHUPOJE, MCKYCCTBE, apXUTEKTYPE; YMETh
MICIIONB30BAaTh reOMEeTpUYECKHe OTHOIICHHSI,
HAXOJWTh F€OMETPUYECKHE BEJIMYMHBI (IJIMHA, YTroJl,
ruoanb, 00beM) NMpH PEUICHHH 3aj]ad U3 JIPYrux

y4eOHBIX IPEIMETOB U U3 PEAIBHOM KHU3HU

17



OK 03 [TnaaupoBath 1
[pean30BbIBATH
COOCTBEHHOE
npodeccnoHaIbHOE U
ITMYHOCTHOE Pa3BUTHE,
[peIPUHUMATENBCKYIO
e TeIbHOCTh B
poQeCCUOHATBHOM
cepe, HCIOIB30BAThH
BHAHWUS 110 (PHMHAHCOBOH
rPaMOTHOCTH B
[Pa3TMYHbIX JKU3HEHHBIX
CHTYaIHIX

B obmacti 1yXxOBHO-HPaBCTBEHHOTO BOCITUTAHUS:
c(hOpMHUPOBAHHOCTS HPABCTBEHHOTO CO3HAHHUA,
PTHYECKOTO OBECHHUS;

- CIIOCOOHOCTH OIICHWBATh CHTYalHI0 W TPUHUMATH

0CO3HAHHBIE PEIICHUS, OPUEHTHPYACh HAa MOPAJIBHO-
HpABCTBEHHbIE HOPMBI M [IEHHOCTH;
OCO3HAHWE JIMYHOTO  BKJIAJa
YCTOIYHBOrO OyAyILEro;

- OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJAUTESIM U

B MOCTPOCHHUC

(1) IpYTHM WiIeHaM CeMBH, CO3IaHWI0 CEeMbH Ha
OCHOBE OCO3HAHHOI'O NPHUHATHS LIEHHOCTEH ceMEeHHOU
PKU3HH B COOTBETCTBHH C TPAAWIUSIMH HApOJOB
IPoccumn;
OBiagenne
TEeHCTBUSAMMU:
) cCaMOOpTaHU3aITHsL:

YHHUBEPCANbHBIMUA  PETYIATHBHBIMY

CaMOCTOATEIIBHO OCYHICCTBIIATL IMO3HABATCIbHYIO

esITeIbHOCTD, BBIABIATH NPOOJIEMBI, CTaBUTh W
(bopmyrpoBaTh COOCTBEHHBIE 3aa4n B
00pa3oBaTeNbHOM  AEATEIBHOCTH W JKM3HEHHBIX
CUTYaIsIX;

- CaMOCTOATENBHO COCTAaBIATh IUIAH  PEIICHHUS
MpoOJIeMbl €  y4eTOM  HMEIOLIMXCA  PECypCoB,

COOCTBEHHBIX BO3MOKHOCTEH M IIPEIIOYTCHHUH;
- 1aBaTh OLICHKY HOBBIM CUTYallUsIM;
criocoOCTBOBaTh  (POPMHUPOBAHHMIO M INPOSIBICHHIO
[IMPOKOH OSPYAMIUK B Pa3HBIX O0JIACTIAX 3HAHHIA,
[TOCTOSHHO TOBBIIIATh CBOM 0Opa3oBaTeNbHBIN U
KyJIbTYPHBII YPOBEHb;

0) CAaMOKOHTPOJIB:

MCIIONb30BaTh MPUEMBl  pedIeKCUH ISl OLIEHKH

CHTYaIlH, BEIOOpa BEPHOTO pEIICHNS;

- yMEThb OLEHHMBAaTh PHCKA M CBOEBPEMEHHO
[PUHAMATH PEIICHNUS 110 X CHI)KEHHIO;
B) SMOIIMOHAJBHBIM  HHTEJJIEKT, MpeaIoJararui

c(hOPMHUPOBAHHOCTE:
BHYTPEHHE! MOTUBALH, BKJIIOUAIOLIEH CTPEMIICHUE K|
ITOCTH)KEHUIO  LIeJH ycmexy,

MHUIIUATUBHOCTh, YMCHUEC I[ef/'ICTBOBaTI), HUCxXonasa Hu3|

u OIITUMM3M,
CBOHX BO3MO)KHOCTGI71;

- OMIIaTHUH, BKJ'IIO‘IaIOH.ICﬁ CIIOCOOHOCTH ITOHHUMATh
PMOILIMOHAJIBHOC COCTOSIHUC JPYTHUX, YYUTLIBATHL €TI0
[P OCYLIECTBJIICHUU KOMMYHHUKAIIUU, CIIOCOOHOCTH K|
COUYBCTBUIO U CONICPCIKUBAHULO;

- COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIHUX CITOCOOHOCTH

BHICTPAWBaTh OTHOMIEHHUS C JPYTUMH  JIIOIBMH,
3a00OTHUTBCS, TPOSIBIIATE MHTEPEC W pa3pemaTh
KOH(DITUKTHI

- YMETb ONEpPHPOBaTh NOHATHSIMHU: palOHAIbHEIC,
MppalioOHaIbHbIE,  I[IOKA3aTEeNbHBIE,  CTCIICHHBIC,
morapu(MuIecKne, TPUTOHOMETPUIECKUE YPaBHEHHS
1 HEPAaBEHCTBA, X CUCTEMBI;

- YMETb ONEpUPOBaTh MOHATUAMU: MHOIOTPaHHUK,
Ky0, mapaenenunen,
¢urypa MIOBEPXHOCTh
BpallleHus, WIMHAP, KOHYyC, Imap, cdepa, cedeHHs
(Urypbl BpaleHusi, IIOCKOCTb, Kacarommascs chepsl,

CCUCHNMC MHOI'OrpaHHHKaA,

[pu3Mma, nupamMuja, u

[MIMHOpA,  KOHyca,  IUIONIafb  HOBEPXHOCTH
MUPaMHIbBI, NPU3MBI, KOHyca, IWIMHIpA, IUIOLIAIb
cepsr, o0BpeM KyOa, MPSIMOYTOJIEHOTO

MapajulesienuIela, MUPaMHUIbl, MPU3MBI, IMIHHADPA,
KOHyca, IIapa; YMEHHE H300pakaTh MHOTOTPAHHHUKH
1 MOBEPXHOCTU BpallCHUS, UX CEUEHHs OT PYKH, C
[TOMOIIBIO YEepPTEKHBIX HHCTPYMEHTOB u
HIIEKTPOHHBIX  CPEJCTB;

CUMMCTPUIO B TPOCTPAHCTBEC, YMCTb pacClio3HaBaTb

yMeTh  PAaclo3HaBaTh
[IpaBUIbHBIE MHOTOIPAaHHUKH;

- YMETb ONEPUPOBATh MOHATUAMU: HPSIMOYTOJbHAsS
cucTeMa KOOPIMHAT, KOOPAMHATBI TOYKH, BEKTOD,
KOOpIUHATHI
YTO1 — MEXIy

BCKTOpA, CKaJLIpPHOC MPOU3BCIACHUC,

cymma
[POM3BEACHHE BEKTOpa HA YHCIIO;
opmy
paccTrosiHue

BCKTOpamHu, BCKTOPOB,

HaXoauThb C
IIOMOIIBIO

M3Y4YCHHBIX KOOpAUHATLI

CepelUHbl  OTpE3Ka, MEXAY JBYMs

TOUKaMH

OK 04 DdpdexTnBHO
B3aMO/ICIICTBOBATH U
paboTaTh B KOJUIEKTHBE
1 KOMaHIe

COTOBHOCTh K CaMOPa3BUTHUIO, CAMOCTOSATEIBLHOCTH H
CaMOOIIPEIEIICHUIO;

-OBJIaJIcHIE HABBIKAMH YYeOHO-HCCIE0BATEIBCKOM,
[IPOEKTHOM U COLIMANILHOM I TEIbHOCTH;

OBnaziecHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
ITEeHCTBUSMM:

- YMCTb ONICPpUPOBATH IMOHATHUAMU: CJ'Iy‘IafIHLIﬁ OIIBIT]
148 cnyqaﬁﬂoe CO6I)ITI/I€, BEPOATHOCTDH cnyqaﬁﬂoro
COOBITHS 5 YMETH BBIYUCIIATH BEPOATHOCTDH C
FICIIOJIb30BAHUEM rpa(bnqecxnx METOAOB; MPHUMCHATH
q)OpMyJ'H:I CJIOXKCHHUA U YMHOXCHUS BCpOﬂTHOCTGﬁ,

KOMOWHATOpHBIE (akTHl M (HOPMYJIBI NMPH PEIICHUH
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0) coBMeCTHasI IeATEITBHOCTD:

MMOHUMAaThb ¥  MCIOJIb30BaTh  IPEUMYIIECTBA
KOMaHTHOH M WHAWBUIYAIbHOW PaOOTHL;

MPUHUMATh LEIM COBMECTHOH JAESTEIbHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH ACUCTBUS MO €€
COCTaBJISITh 1aH JIEeHCTBUH,
[pacIpeneNiaTh POJM C y4eTOM MHEHHH Y4YaCTHHKOB
00CYX/1aTh pe3yIbTaThl COBMECTHON paOOTHI;

- KOOpAMHUPOBATL MU BBIIIOJHATH pa60Ty B YCJIOBHAX

MTOCTUIKCHUIO:

[peabHOTO, BHUPTYaJbHOTO W KOMOWHHPOBAHHOTO
B3aMMOJICHCTBHS,

- OCYLIECTBJIATb  IO3UTUBHOE  CTPATETMYECKOE
[IOBEICHWE B pa3IMYHBIX CHUTyalUusiX, MPOSIBIATH
TBOPYECTBO U BOOOpaKeHHE, OBITh MHUIINATHBHEIM.
OBancHKe YHUBEPCATbHBIMU PeryIsITUBHBIMU
TeHCTBUSAMMU:

') IpUHATHE Ce0sl U IPYTUX JIIOACH:

- NpUHMMaTh MOTHBBI M apryMEHTbHl APYTHX JIOJCH
[pY aHAJIM3e PE3yJIbTaTOB JAEATEIbHOCTH;

- MPU3HABaTh CBOE NPABO M NPABO JAPYTHX JIIOACH Ha
OIINOKH;

- pa3sBHBATb CHOCOOHOCTh NMOHHMATh MHp C IO3HLHH
NPYroro yenoBeka

Bajgad; OLEHWBATh BEPOATHOCTU PEANbHBIX COOBITHIL;
BHAaKOMCTBO CO CIyJailHBIMH BEIMYMHAMH, YMCHHE
[IPUBOANTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX
IFICeI B IPUPOAHBIX M OOIIECTBEHHBIX SIBICHUSX;

- YMeTb CBOOOJHO ONEPUPOBATH MOHITUAMU: CTETIEHb

C  LCJIbIM I10Ka3aTcJiCM, KOpPCHb HaTypam,Hoﬁ
CTCTICHU, CTCIICHb C palOHaJIbHBIM IIOKa3aTCJICM,
CTCIICHb C JIEHCTBUTEILHBIM (BGHICCTBCHHLIM)

okazaTeseM, JorapudM uucia, CHHYC, KOCHHYC U
TaHT€HC TIPOM3BOJILHOTO YHCIIA;
- yMETb CBOOOTHO OIIEPHPOBATH MOHATHAMU: TpaduK

¢yHKnMM, — obparHas — (QYHKIOUS,  KOMIIO3HIIUS
(GyHKOWH, TUHEeWHas ~— QYHKOUS, KBaIpaTHYHAs
(yHKOWS,  CTeTeHHAass  QYHKOUS  C  IIEIBIM
[okaszaTejaeM,  TPUTOHOMETpUUYECKHe  (DYyHKLUH,
0OpaTHbIE TPUTOHOMETPUYUECKHE byHKIMY,
mokazaTesbHas M Jiorapudmuyueckas GpyHKINHN; YMETh
CTPOUTH rpaduKu GyHKIHIH, BBITIOJTHSATH|

peoOpa3oBaHus rpaduKoB (HYHKIHIH;
- yMeTb HCIONB30BaTh rpapukd (QYHKUWA s
M3Y4CHHMS MPOLIECCOB U 3aBUCUMOCTEH IPH PEILCHUH
3ajad U3 APYTUX Y4eOHBIX MPEIMETOB U M3 pealbHOM
PKH3HH; BBIpaXKaTh (POPMYJIAMH 3aBUCUMOCTH MEXIY)|
BETMYHHAMHY;
- CBOOOJHO OIEPHUPOBATH IOHSTHUSMH: YETHOCTH,
(b yHKIUY, G yHKIHH,
OTpaHMYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh (DYHKIIUH,

NEPUOANIHOCTD

brcTpeMyM (yHKUMH, HauOoJjbliee W HaMMEHbIIEEe
byHKIIH
[POBOJIMTH UCCIIEIOBAaHUE (DYHKLIUH;

- YMETb UCIIONB30BaTh CBOMCTBA U rpaMKu (YHKLIUH
ISl peleHMsl ypaBHEHHWil, HEpPaBeHCTB M 3ajad C

3HaUEHUS Ha IPOMEXYTKE; yMETb

COLIMAIILHOTO U
KYyJIbTYPHOI'O
KOHTEKCTa

mapaMeTpamy;  M300pakaTb Ha  KOOPIMHATHOM

[UIOCKOCTH ~ MHOXKECTBA  pELICHHH  ypaBHEHHH,

HEpaBEHCTB U UX CHCTEM
OK 05 OcymecTBisaTh |B 061acTi 3¢TETHYECKOTO BOCITUTAHUS: - yMETb ONEpPHPOBaTh  IOHATHSAMHU:  CpEIHEe
[YCTHYIO M IMCBMEHHYIO |- 3CTETHYECKOe OTHOUIEHHE K MHpy, BKIoYasjapudpMeTnueckoe,  MeAMaHa,  HauOonblee U
KOMMYHHUKAIIMIO Ha DCTETHKY ~ ObITa, HAYYHOTO M  TEXHHYECKOrOHAWMEHbIlee  3HAueHHs,  pa3sMmax, JHUCIepCHs,
roCyapCTBEHHOM TBOPYECTBA, CIIOPTA, TPyAa M  OOLIECTBEHHBIX|CTAHIAPTHOE OTKIOHCHUE YHUCIOBOrO HA0Opa; yMEHHUE
[s3p1ke Poccuiickoit OTHOILICHUI; M3BIICKATD, UHTEPIPETHPOBATh nHdopmMarmio,
Depepaunu ¢ y4eToM - CIOCOOHOCTh BOCIPHHMMATh Pas3M4HbICe BUIBIIPEICTABICHHYIO B TaOnuiax, Ha JIHarpamMMax,
ocoOeHHOCTEH MCKYCCTBA, TPAJULMK U TBOPYECTBO CBOETO U JApYyrux[rpadukax, OTPaKAIOIIYIHD  CBOICTBa  pealbHBIX

HApOJOB, OINIYIIATh SMOIIMOHAJIBHOE BO3JCHCTBHE
MICKYCCTBA,;

- yOeXIEeHHOCTh B 3HAYMMOCTH MJII JUYHOCTH W]
00IIIECTBa OTEUYECTBEHHOTO M MHPOBOTO HCKYCCTBA,
PTHUUECKUX KYJbTYPHBIX TPATUIMA W HAPOIHOTO
TBOPUYECTBA;

- TOTOBHOCTb K CaMOBBIPD@KEHHUIO B Pa3HbIX BHJIAX|
MICKyCCTBa,  CTpPEMJICHHME  MpPOSBISATH  KavyecTBa|
TBOPUYECKOH JIMYHOCTH;

OBnazieHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
ITeICTBUSIMH:

[IPOLECCOB U HBHGHHﬁ; MNpeACTaBJIATb I/IH(POpMaLII/IIO C

[TOMOIIBI0  TAOIUI[ U HCCIICA0BATH

C|

JUarpamu;

CTATUCTHYCCKHC JJAHHBIC, B TOM qHUCJIC

[IPUMEHEHNEM IPa(QUIECKUX METOIOB U AIIEKTPOHHBIX
CPENCTB;
- YMETb OIIEPUPOBATH IOHATUSAMU: TOUYKA, IpAMasd,

[UIOCKOCTb, HPOCTPAHCTBO, JABYTPaHHBIA  Yrod,
CKpelBalOIUeCs] MpsIMble, MapauIeIbHOCTh U
[EPHIEHAUKYIIPHOCTh NPAMBIX M IJIOCKOCTEH, yToll
MEXTy HpSIMBIMH, YroJl  MeXIy HpsAMOH ¢

[IJIOCKOCTBIO, YT'OJI MCKAY IUIOCKOCTAMU, PACCTOAHUEC

a) oOIIeHue:

OT TOYKM JO IIJIOCKOCTHU, PAaCCTOAHHUE MECKAY]

19



- OCYIIECTBIISITH KOMMYHHKallMHM BO BceX cdepax
DKU3HH;

- pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIICHHSA,
MOHUMATb COILMANIbHBIX 3HAKOB,
[pacro3HaBaTh MPEIIOCHUIKN KOH(IMKTHBIX CHTYyAI[H
1 cMSIr4aTh KOH(IIMKTHL;

3HA4YCHHUC

- Pa3BCPHYTO U JIOTUYHO H3J1araTb CBOIO TOYKY 3PCHUA
C UCIIOJIb30BAHUEM S3bIKOBBIX CPCIICTB

MPSIMBIMH, PACCTOSTHAE MEXY TNIOCKOCTSIMU;

yMETb OpU  pemIeHHH  3aaad
3ydeHHBIE (PAKTBI U TEOPEMBbI IIIAHUMETPUH; YMEHHE
OLIEHNBATh Pa3Mepbl 0OBEKTOB OKPYXKAIOIIET0 MUpa

HCII0JIb30BAaTh

OK 06 IIposBisTh
Tpa)X1aHCKO-
MaTPHOTHIECKYTO
[TO3HIIMIO,
TeMOHCTPHPOBATH
0CO3HAHHOE TOBECHUE
Ha OCHOBE
TpaULIMOHHBIX
0011IeUCTIOBCYCCKUX
[IECHHOCTEMN, B TOM
gHCIIE C YIETOM
TapMOHH3AIIH
MEKHALIMOHAIBHBIX U
MEKPEITUTHO3HBIX
OTHOIIICHHIA,
[IPUMEHSTH CTAaHAAPTHI
QHTUKOPPYIILILOHHOTO
[MOBEICHUS

0CO3HaAHHE 00yJaromMUMHUCs
rpaXkIaHCKON MACHTHIHOCTH;

- ICTICHAIIPABICHHOE Pa3BUTHE BHYTPEHHEH MO3HINH

poccuiickon

IIMIHOCTH  Ha  OCHOBE  JyXOBHO-HPAaBCTBEHHBIX
eHHocTe  HaponoB  Poccuiickoit  @epepanuu,
MCTOPUYECKHUX U HallMOHAJbHO-KYJIbTYPHBIX|
Tpamuiuid, (QOpPMHUPOBAHHE CHCTEMBI  3HAYHMBIX
[IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,)
QHTUKOPPYIILIMOHHOTO MUPOBO33pEHUS,
[IpaBOCO3HAHUS, JKOJOTHUECKOU KYJbTYPBHI,

CITOCOOHOCTH CTaBUTH nejin U CTPOUTH KU3HCHHBIC
ITIJIAHBI;

B yactn TPaAKAAHCKOT'O BOCIIUTAHUS:

CBOUX KOHCTUTYLHMOHHBIX IIpaB W
O6HSaHHOCTeI>'I, YBAXXCHHUC 3aKOHA U TTPABOTIOPAAKA,

OCO3HaHHUEC

MIPUHATUEC TpaaUuIIMOHHBIX HallMOHAJIBHBIX,

00I11eYeTOBEYECKUX I'YMaHHCTHYECKHUX U

LMICMOKPATHICCKUX HeHHOCTeﬁ;

TOTOBHOCTb MIPOTUBOCTOATH nacoJI0rnu

bKCTpeMHU3Ma, HalMOHAIN3MA, KceHodoouu,
ITICKPUMUHAIMA 110 COIMANBHBIM, PEITHUTHO3HBIM,
[PACOBBIM, HAI[IOHAJBHBIM MPH3HAKAM;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B
MHTEpecax TIPakAaHCKOro OOIIECTBa, y4acTBOBATh B

CaMOyTpaBlICHUT o01mmeobpa3oBaTenbHON

B
OpraHu3anuu U JE€TCKO-IOHOIICCKUX OpraHnu3anusix;
C

yMEHHE B3aUMOJICHCTBOBATh COIMaIbHBIMHY|
MHCTUTYTAaMH B COOTBETCTBHHM C WX (YHKIUAMH U
Ha3HAUYCHHUEM;

FOTOBHOCTh K T'yMAaHUTApHOW M BOJIOHTEPCKOM]

e TeIbHOCTH;
MaTPUOTHUECKOTO BOCITUTAHMUSL:
- copMHPOBAaHHOCTE POCCHHMCKOH Tpa)KITaHCKOW

MACHTUYHOCTH, MaTPUOTU3MA, YBaXXEHUS K CBOEMY]
HapoJy, 4yBCTBa OTBETCTBEHHOCTH mepen PonauHoii,
rOpJIOCTH 3a CBOM Kpaii, cBot0 PoauHy, cBOW S3bIK U

KYyJIbTYPY, MPOILIOe u HaCTOsIIee]
MHOT'OHAIIMOHAJIbHOTO Hapojaa Poccuy;
- IICHHOCTHOC OTHOIIECHHWE K TOCYJAapCTBEHHBIM

CUMBOJIaM, UCTOPUUECKOMY W MPUPOTHOMY HACJIEIIUIO,
MaMsTHUKAM, TpaTUIHSIM HapoJOB Poccun,
moctxkeHusiM Poccun B Hayke, HCKYcCTBE, CIOPTE,
TEXHOJIOTUSIX U TPYAE;

- uaeliHas yOexXIEHHOCTh, TOTOBHOCTh K CIIY)KCHUIO U
Ramure OTe4ecTBa, OTBETCTBEHHOCTD 32 €r0 CyIBOY;

(OCBOCHHBIC

- YMETb OIICPUPOBATH MOHSITHSAMHU: IPSIMOYTOJIbHAS
CricTeMa KOOPANHAT, KOOPJMHATHI TOYKH, BEKTOP,
KOOPJIMHATHI BEKTOPA, CKAIAPHOE IIPON3BE/ICHNE,
[YTOJI MEXXIY BEKTOPaMH, CyMMa BEKTOPOB,
[IPOM3BEACHIE BEKTOPA HA YUCIIO; HAXOAUTH C
[TOMOIIBIO M3Y4YEHHBIX (POPMYIT KOOPAMHATHI
CepeIHBI 0TPE3Ka, PACCTOSIHUE MEXKAY IBYMs
TOYKaMH;

-yMeThb BEIOMpATh TTOAXOASIINN U3yUYSHHBIH METO/
IS peIIeHuUs 3a/1a41, pacllo3HaBaTh MaTeMaTHUECKUE
(haKTBI 1 MaTEMaTHYECKUE MOAEIH B IPUPOIHBIX U
0OIIECTBEHHBIX SBJICHUSX, B ICKYCCTBE; yMEHHE
[IPUBOANTH IPUMEPHI MATEMATHIECKUX OTKPBITHI
[POCCUIICKON M MUPOBOW MaTEMaTHUECKON HAYKH.

- YMETh OIIEpUPOBATh MOHATHSMH: CITyYalHBIH OIIBIT|
1 ciydaifHoe cOOBITHE, BEPOSTHOCTb CIIy4alHOIo
COOBITHS;  YyMETh  BBIYMCISATH  BEPOSTHOCTH  C
MCTIONIb30BaHUEM TPa(UUECKUX METOIOB; NPHUMEHSIThH
(OpPMyYJIBI CIIOKEHHST M YMHOXXEHHSI BEPOSTHOCTEM,
koMOMHATOpHBIE (akThl U (GOPMYNBI TPH pPELICHHN
3a7ad; OLCHWBATh BEPOSTHOCTH PEAIbHBIX COOBITHH;
3HAKOMCTBO CO CIyYailHBIMH BEJIMYMHAMM; yMEHHE
[IPUBOANTH NPUMEPHI NPOSBICHUS 3aKOHA OOJIBIINX

[1UCCJI B IPUPOAHBIX U O6H.[€CTB€HHLIX SIBJICHUAX

00yJaromuMucs MEXITPEIMETHBIC

20



MOHATHS W yHHBEpCajbHBIE y4yeOHBIE JeiicTBHA
(perynsTHBHEIE, MT03HABATEIFHEIE,
KOMMYHHKATHBHEIE);

- CIIOCOOHOCTH MX HCIIOJIB30BAaHUS B IO3HABATEIbHOM

148 COLIMATIbHOM MIpaKTUKE, TOTOBHOCTD K
CaMOCTOSITEILHOMY TJIAHUPOBAHUIO u
OCYILIECTBIICHUIO y4eOHOMH JIeSITeIbHOCTH,
OpraHu3aIu y4eOHOro COTpPYIHUYECTBA c

[esarortdeckuMu pabOTHUKAMU M CBEPCTHHKAMH, K
Y4aCTHIO B MIOCTPOCHUH
00pa3oBaTEeNbHON TPACKTOPUH;

- OBJIaJICHHE HABBIKAMH Y4eOHO-HCCIIeJ0BATEIbCKOM,

[IPOEKTHOM U COLIMATILHOM EATEIbHOCTH

WHIUBUAYAIbHON

OK 07 CopneiicTBOBaTbH
COXpaHEHHIO
OKpYy>Karollel  cpenpl,
[pecypcocOepeKeHuIo,
MPUMEHSTh 3HAaHUS 00
M3MECHEHHH  KJINMATa,
[IPUHIIUITBI
OCepEeIKITHBOTO
[POU3BOJICTBA,
b dexTHBHO
eICTBOBATH

o]

Upe3BbIYAHBIX
CUTYyaLUsAX

- He TNPUHUMATH JCWCTBHS, MPUHOCSIIHE BPE.
OKpy>Karolieit cpene;

- yMeTh  OPOTHO3UPOBATh  HEOIArONMPHATHBIE
PKOJIOTUYCCKHUEC IociaeaCTBusA IpeaANpUHUMACMBIX

eNCTBUY, IIPENOTBPAILATD UX;
- pPaCHIMpHUTh OMBIT AEATEIBHOCTH 3KOJIOTMYECKON

HarpaBICHHOCTH;
- pa3pabaThIBaTh IUIaH PEIICHHUS NPOOJIEMBI C yIETOM
AHaIM3a HUMEIOIINXCS MaTepuaabHbIX i

HeMaTepHAIbHBIX PECYPCOB;
- OCYIIECTBIISATH LIEeJI€HANPABICHHBIA MTOUCK NEpeHoca
CPEACTB M CIOCOOOB JIEHCTBHS B MPO(ECCHOHATBHYIO
cpeny;

- yMeThb INEPEHOCHTh 3HAHHSA B IO3HABATEIBHYIO U
[IPaKTUYECKYI0 00JIaCTH )KU3HEESTeIbHOCTH;

npeajaraTb HOBBIC IIPOCKTBI, OLCHUBATL HACU C
MMO3UIIMN HOBHU3HBI, OPUTMHAJILHOCTH, HpaKTH‘ICCKOﬁ
BHAYUMOCTH,

AaBaTb OLCHKY HOBBIM

KOPPEKTHBEI

CuTyalusiM, BHOCHTH

B JCATCIBbHOCTD, OLICHHBATD)

COOTBETCTBUEC PE3YJILTATOB LECTIAM

- yMETb ONEpPHpOBaTh MHOHATUSAMH:  (YHKIHA,
HeTpepbIBHAS ¢byHKIMS, NIPOM3BO/IHAS,
epBoOOpa3Hasi, OMNpENeNeHHBI MHTerpai; yMeTh

HAXOAWTh IPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIUA,
MCTIONb3ysl CIPaBOYHBIE MaTepUalibl; MCCIIEA0BAaTh B
mpocTeiiuX ciiydasx (YHKIMH Ha MOHOTOHHOCTb,
HAXOIUTh HAMOONBIINE M HAUMEHBLINC 3HAYCHUS
(GyHKOUH; cTpouTh  rpaduku
MCTIOTE30BaHHEM armapara

MHOI'OYJICHOB C
MaATEMAaTUYCCKOTIO|

aHAJIn3a; TMPHUMCHATH IMPOU3BOAHYIO IIPpHU PCHICHUH

3a1a4 Ha JBHXXCHUC, peuiaThb ITPaKTHUKO-
OPHUCHTHUPOBAHHBLIC 3aJa4u Ha  HauOOJbIIHE H
HaUMCHLIINE 3HAYCHUA, Ha HAXO0XIACHHUC MYTH,

CKOPOCTHU U YCKOPEHUS;

YMETh OINEPUPOBATh IOHATHSIMHU: JIBUJKCHHE B
POCTPAaHCTBE, MOAOOHBIE (UI'YpHl B MPOCTPAHCTBE;
MCIIONB30BaTh OTHOLICHHE ILUIONIAJCH MOBEPXHOCTEH
1 00BbEMOB MOTOOHBIX (GUTYP TIPH PEIICHUH 3a1a9;

YMETh BBIYUCISITH TE€OMETPUYCCKUE BEIMYMHEI
(nmwHA,  yrouI, 00beM,  ILIOIIAb,

[TOBEPXHOCTH), HCIIOJIB3YSl M3Y4YEHHBIE (GOPMYIBI U

[JIOIIAb,

METOTBI
[TK 2.4. OcymiectBisTh|lIcronb30BaTh MpUeMbl padOTHl B CHCTEMaX KOHTPOJIA|- yMETh  ONEPHPOBaTh  INOHATHSAMH:  CpeIHee
paspaGOTKy —TEeCTOBBIX[BEPCHIL. apudmernueckoe,  MenuaHa, — Hauboibllee U
HAGOPOB W TECTOBBIX OLeHuBaTh pa3Mep MUHUMAIILHOTO HA0Opa TECTOB.  [HAWMEHbLIee  3HA4YeHHs,  pa3Max, JUCIepCHs,
nemapuen ﬂHHPaSpa6aTLIBaTB TECTOBbIE MAKEeThl ¥  TECTOBBIC/CTAHAAPTHOE OTKIOHEHHE YHCIOBOr0 HAbOpa; yMEHHE
CLICHAPUH. M3BIICKATD, UHTEPIPETHPOBATh nHdopmMarmio,
[IPOTPAMMHOTO BBIMTONHSITE ~ pydHOE W ABTOMATH3HPOBAHHOCIPEACTABICHHYIO B TabiMIax, Ha IHarpamax,
obecreueHus. TECTUPOBaHHE MPOrPAMMHOT0 MOJTYJIS. rpadgukax, OTpPaXKAIOUIyI0 CBOMCTBAa  pealbHBIX
BBISBIATE OMIMOKM B CHCTEMHBIX KOMIIOHEHTaX HA|IPOIECCOB U SIBJICHUI; MPEACTABIATh HHPOPMAIIHIO C
OCHOBe criennpUKanuii. [MOMOIBI0 TabJWI] W JAWarpaMM; HCCJIEI0BaTh
CTaTHCTHYECKWEC  JaHHBle, B TOM  9YHCIE C
pUMEHCHUEM TPadUIECKHX METOJIOB U AIEKTPOHHBIX

CpEICTB;

-yMETh BBIOMpATh MOAXOISINNN HM3YYCHHBIA METO
71 penieHus 3aJa4y, paclo3HaBaTh MaTEMaTUUECKHE
(hakThl U MaTEeMaTHYECKHUE MOJCITU B MPUPOIHBIX U
OOIIICCTBCHHBIX SIBIICHUSAX, B WCKYCCTBE, YMCHHE
[MPUBOAUTL TNPUMEPHl MaTEMAaTUYECKUX OTKPBITUN
[POCCUICKON U MUPOBOI MaTeMaTUYECKON HAYKHU.

- YMETbh ONEpUPOBATh MOHSATUSAMU: CIYYaWHBIN OIIBIT|
1 ciIydaifHOoe CcOOBITHE, BEPOSTHOCTh CIYYalHOTO
COOBITHSI; yMETh  BBIYHCIATH  BEPOATHOCTh  C

MICIIOJIb30BAHUEM rpaqmqecxnx MCTOZOB, NMPUMCHATH
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(OpPMyJIBI CIIOKEHHST M YMHOXXEHHS BEpOSTHOCTEH,
KoMOMHATOpHBIE (aKThl U (HOPMYNBI IPH PELICHUH
3aj1a4; OLICHUBATH BEPOSTHOCTU PEANIbHBIX COOBITHIL;
BHAKOMCTBO CO CIYYailHBIMH BEIMYMHAMH; yMCHHUE
MPUBOIUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJBIIMX
YHCeTT B IIPUPOJHBIX U OOIECTBEHHBIX SBJICHUSIX

- yMeTb CBOOOJHO OIIEPHPOBATh  IOHATHSIMU:

IMBIDKEHNE, TapauIeNIbHBI HEepeHoc, CUMMETpUs Haj
[UIOCKOCTH ¥ B TPOCTPAHCTBE,  IIOBOPOT,
peoOpa3oBaHue M0100MsL, TOA00HBIE QUTYPBI; YMETH
pacrio3HaBaTh paBHBIE M MOJOOHBIE (DUTYPHI, B TOM
gHCclie B TPHPOIE, MCKYCCTBE, apXHTEKType; YMETb
MCTIONB30BATh TeOMETPHYCCKHE OTHOIICHYS,
HAXOIUTh T€OMETPUYCCKHE BEIMYMHBI (JUIMHA, YTOJI,
[UI0Iaab, OOBEM) IPH pEIICHHH 3a/Jad H3 APYTHX
[y4eOHBIX PEIMETOB U U3 PeabHO KU3HH
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2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JIJUCHUTIJIMHBI

2.1. O0beM yueOHOV TUMCHUIJIMHBI U BUAbI Y4eOHOH padoT

Bun yaeOHO# paboThI Bcero Cemectp
4acoB 1 2
MakcumanbHasi yueOHast Harpy3ka (BCero) 340 100 240
O0s13aTenbpHas ayMTopHas yueOHast Harpy3ka (Bcero) 316 88 228
B TOM YHCJIE:
JIEKLIUOHHBIE 3aHATUS 202 56 146
IIPAKTUYECKHE 3aHITHSI 114 32 82
CamocrosTenbHas padora
Koncynpranuu 12 6 6
[TpomesxyTouHas aTTecTanus 12 IK3aMeH IK3aMeH
6 6

2.2 CTpyKTypa QM CUUNIHHBI

KoauuecTtBo AYJAUTOPHBIX YaCOB

CamocrosiTeJibH
HaumenoBaHue pa3jieioB u IIpakTH4yeckue u
TeM Bcer | Teopernuecko 1a60opaTopHbIe as pabdora
0 e o0yuyeHme CTyeHTa (4ac)
3aHATHUSA
1 cemectp
Paznea 1. [loBTopenue kypca 20 10 10 -
MaTe€MaTUKU OCHOBHOM LIKOJIBL.
Pa3nen 2. CteneHu u KOpHH. 20 16 4 -
CreneHHast QyHKIMSL.
Pa3nen 3. [TokazatenpHas 18 8 10 -
GyHKIMS.
Pa3nen 4. Jlorapugmsi. 30 22 8 -
Jlorapudmuueckast pyHkuus.
2 ceMecTp
Paspnen 5. KommuiekcHble uyncha. 6 4 ) .
Pa3nen 6. DieMeHTHI
KOMOMHATOPUKH, CTATUCTHKHU U 20 12 8 )
TEOPHUH BEPOATHOCTEN.
Paznen 7. OcHOBBI
TPUTOHOMETPUH. 44 30 14 -
Tpuronomerpudeckue
GyHKIHU.
Pa3nen 8. YpaBHenus u 26 14 12 -
HEPaBEHCTBA.
Paznen 9. [IpousBoanas 38 26 12 -
(GyHKINY, ee TPUMEHEHHE.
Paznen 10. [TepBooOpasnas 14 8 6 -
GyHKIMY, ee TpUMEHEHHE.
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Paznen 11. [IpsiMbie u 16 10 6

MIJIOCKOCTH B IPOCTPAHCTRBE.

Paznen 12. Koopaunatsl u 16 10 6 -
BEKTODBI.
Pa3nen 13. MHOTOrpaHHUKH U 44 30 14 -

TeJa BPALICHHUS.

Pa3nea 14. MuoxecTtBa. 4 2 2

DneMeHTHl Teopuu rpados.

Bcero no mucnuminae 316 202 114

2.3 TemaTn4yeckuii IJIaH U coJepKaHUe YUeOHbIX 3aHATHIA

HaumeHnoBanue ®opmupye
pa3ziesioB U TeM Copep:xaHue y4edOHOT0 MaTepHuaJia, NpaKTHYecKue padoThl, Oo0Bbem Mble
CcaMOCTOfITe/IbHAsl padoTa 00y4aroIIuXCcs. 4acoB KOMIIETEHI{
HH
1 2 3 4
1 cemectp
Pasnen 1. IloBTOpeHne Kypca MAaTeMAaTHKH OCHOBHOIM IIKOJIbI. 20 OK-01,
Tema 1.1. Conep:kaHue y4eOHOro MaTepuaJia 2 OK-02,
Lemns u 3amaun Jlexknus 2 OK-03,
MaTeMaTHKH MPH Ba30Bble 3HAHUS ¥ yMEHUS [0 MATEMATHKE B IIPO(ECCHOHAIBHOMN U B OK-04,
OCBOCHHUH MOBCETHEBHOM JEATEIBHOCTH. 2 OK-05,
CIEUAIEHOCTH. OK-06,
Tema 1.2. Copep:xaHue yueOHOIro MaTepuaJia OK-07,
Yucna u Jlekuus 2 K 2.4
BBIYHCIICHHS. =
Bripaskenus 1 JleficTBUS Ha/l TIOJIOKUTENEHBIME U OTPHLIATEIbHBIMH YHCIIAMH,
peoGpasoBanHs. O6I\>’IKHOBGHHHMI/I U IECATHIHBIMHU IPOOSIMHU. 2
JlelicTBus co cTeneHsaMH, GOPMYIIbl COKPAIICHHOTO YMHOXKEHHS.
Tema 1.3. Coaep:xkanue yueOHOro MaTepuaJia 2
I'eomerpus Ha IIpakTHYecKne 3aHATHS 2
TUTOCKOCTH. Buap! tutocknx GUryp m uX ronap.
[TpakTHKO-OpHEHTHPOBAHHBIE 331241 B Kypce T€OMETPUH Ha 2
TUIOCKOCTH.
Tema 1.4. Coaep:xkanue yueOHOro MaTepuaJia 2
[TpoueHTHbIE IIpakTHYecKne 3aHATHS 2
BBIYHCIICHUS. [TpocTeie MPOLEHTHI, pa3Hble COCOOBI X BhIYHUCIEHHS. CIIOKHbIE 2
TIPOLIEHTHI.
Tema 1.5. Copep:xanue yue0HOIr0 MaTepHuaJia 4
YpaBHeHUS U IIpakTHyeckne 3aHATHSA 4
HEPABEHCTBA. Jluneiinble, KBaJpaTHbIC, APOOHO-TMHEHHBIC YpaBHEHUS U HEPaBeHCTBA. | 4
Tema 1.6. Copep:xanue yue0HOIr0 MaTepHuaJia 6
Cucremsl Jlekuus 6
YpaBHEHHUH U Cnoco0bl penteHust CUcTeM JIMHEWHBIX ypaBHeHHH. [loHsTHS: MaTpuna
HEPABEHCTB. 2x2 n 3x3, onpeaenurens MaTpulsl. Meton INaycca. Cucremsl 6
HEJIMHEMHBIX ypaBHeHU. CUCTEMBI HEPABEHCTB.
Tema 1.7. Copep:xanue yue0HOT0 MaTepuaJia 2
BxozHoi# IpakTHyecKue 3aHATHS 2
KOHTPOJIb. Kontponsuas pabota no teme: « BeraucieHus u mpeoodpa3oBaHus. 2
YpaBHeHMs ¥ HepaBeHCTBA. I'eoMeTpysl Ha IVIOCKOCTH.»
Pa3gen 2. Ctenenu u kopHu. CteneHHas GyHKIHUS. 20 OK-01,
Tema 2.1 Copep:xaHue yueOHOIr0 MaTepuaJa 4 OK-02
CreneHHast Jlexnus 4 '
bynkums, ee [TonsiTHE KOPHS N-0if CTENEHH U3 IEHCTBUTENBHOTO yncia. OyHKIUU OK-03,
CBOJiCTBA . ¥ . . . 4 OK-04
¥ = VX ux cpoiictsa u rpadukn. CBOICTBA KOPHS N-O CTENCHH. OK 05'
H
Tema 2.2 Conep:xkanue yue0HOT0 MaTepuaia 2
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IIpeoGpasoBanue Jlexnus 2 OK-07,
BBIPAXKCHIH € IIpeoGpasoBaHKe UPPALIMOHAIBHBIX BHIPAKEHHH. 11K 2.4
KOPHSAMH n-0ii 2
CTeneHn
Tema 2.3 Copep:xaHue yuedOHOro MaTepuaJia 8
CBoiicTBa cTeneHH
Jlekuus 6
¢ PAalHOHAJIBHBIM
U [onsaTne creneHn ¢ TFOOBIM PalMOHATBHBIM U ACHCTBUTEIHHBIM
JeficTBUTENBbHBIM | TIOKa3aTesneM. CTeneHHbIe (DYHKIMH, NX CBOHCTBA U rPa(UKH. 6
MOKAa3aTeJIIMA
I[IpakTHyecKne 3aHATHSA 2
CTeneHs ¢ pallMOHAIBHBIM U JCHCTBUTEIBHBIM MOKA3aTEICM. 2
YnpoleHue BoIpaKeHHH.
Tema 2.4 Copep:xaHue yueOHOIr0 MaTepHuaJia 4
Pemenune Jleknus 4
HPPAUHOHANLHBIX | p ) by ocnnpHOCTS HMppaLMOHAJIBHBIX YPaBHEHUI U HEpaBEHCTB. MeTobl
YpaBHCHII 1 UX peuieHus. Pemenne nppannoHaNnbHEIX YpaBHEHUH U HEPaBEHCTB. 4
HEPABEHCTB
Tema 2.5 Coaep:xkanue yueOHOro MaTepuaJa
Crenenn H KOPHH. I[IpakTHyeckue 3aHATHSA
Crenennas
dynkums KO}-ITpOJ'IBHaH pabota mo teme; «IloHATHE CTETICHH C palOHATbHBIM 1
JeHCTBUTEIHHBIM MoKa3aTenieM. CTeneHHbIe (DYHKINHU, UX CBOMCTBA U 2
rpaduKu.»
Pa3gen 3. Iloka3zaTeabHas GyHKIHA 18 OK-01,
Tema 3.1. Copep:xanue y4eOHOro MaTepnaJa 6 OK-02
IToxazaTempHas Jlekuus 6 ,
¢byHKIWMA, ee OmnpenerneHne moka3aTeNsHON (GYHKINH, ee CBOICTBa U rpaduK. OK-03,
CBOWCTBA. 3HAKOMCTBO C IPUMEHEHHEM TTOKa3aTeNbHON yHKIUH. Perrenue 6 OK-04,
MTOKA3aTeIbHBIX YPaBHEHUH (PYHKIIMOHAIEHO-TPapUIECCKAM METOIOM. OK-05
Tema 3.2. Copep:xanue yueOHOro MaTepuaJia 6 ’
Perenue IIpakTHyeckue 3aHATHSA 6 OK-07.
HIOKa3aTEILHBIX Pewrenne nokasarenbHbIX YpaBHEHHUIT METOJIOM YpaBHHBaHHS
YPaBHEHHH rmokasareJieii, MeTOIOM BBEJICHHUSI HOBO MepeMEHHOH, () yHKIIMOHAIBHO- | 6
HEPABCHCTB rpaduuecKuM MeTo oM. PenieHne nokasarenbHBIX HEPABEHCTB.
Tema 3.3. Coaep:xkanue y4eOHOT0 MaTepuasia 4
Cucrtemsl Jlexuus 4
MOKa3aTeNIbHBIX Pewienne cuctem rnokazaTenbHBIX YPaBHEHUH U HEPABEHCTB. 4
YPaBHEHUN
Tema 3.4. Coaep:xkanue yueOHOT0 MaTepuasia 2
Pemenue 3anay. IlpakTHYecKue 3aHATHUS 2
IToka3zarenbHas KonTponbHast pabota: «Pemenue moka3areabHbIX YPaBHEHUN METOIOM
byHKIHA ypaBHUBaHHS MTOKa3aTeIe U METOIOM BBEACHUS HOBOW IEPEMEHHOM. 2
PemeHne moka3aTeIbHBIX HEPABEHCTB. )
Pa3nea 4. Jorapudmsl. Jorapupmnyeckas GpyHKIus. 30 OK-01,
Tema 4.1. Coaep:xkanue yueOHOro MaTepuaJia OK-02
Jlorapudm uncna. Jlexkuus ,
JleCATHIHBIA 1 OK-05,
HATYpAJIbHbIii Jlorapudm umncna. JlecATHUHBIA U HATYPaJIBHBIHN JIOTapu(pMBI, YUCTIO €. OK-07,
JorapupMbl, YUCIIO 2
N K 2.4
Tema 4.2. Coaep:xanue yue0HOT0 MaTepuasa 6
CaoiicTBa
JorapuQmoB. Jexuns 4
Oneparus CaoiicTsa norapudmos. Onepanus 1orapuhMUPOBAHHSL. 4
norapndMUPOBAHIA | Jynacrpyeckue sanATHS 2
Jlorapudm gucna. CoiicTBa 10orapudmos. 2
Tema 4.3. Copep:xaHue yueOHOIro MaTepuaJia 2
Jlorapudmudaeckast
(by}n(um, ee Jlekumst 2
CBOICTBA. Jlorapudmrueckas pyHKIHS U €€ CBOWCTBA. 2
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Tema 4.4. Copep:xanue yue0HOTr0 MaTepHuaJa 12
Perenne Jlexkuus 8
JorapupMIUIECKUX
ypaBHEHHt 1 [MonsiTre norapupmmyeckoro ypaBHeHus. Onepanuns NOTEHUMPOBAHMS.
HepaBEHCTB. Tpu ocHOBHBIX MeTOMA pelleHus Jorapu(PMUUECKUX ypaBHEHHH: 8
(yHKIHOHATBHO-TpahUIeCKAN, METOT TIOTCHIIUPOBAHUS, METOT
BBEJICHHS HOBOI1 mepeMeHHOH. Jlorapudmudeckre HepaBeHCTBA.
IIpakTu4yeckue 3aHATHSA 4
[NonsaTue norapupMIUIecKoro ypaBHeHUs. TpHu OCHOBHBIX METOIA
peIeHus JoTapuPpMHUICCKIX YpaBHEHHH: ()YHKIIMOHAIBHO- 4
rpadudecKuii, METO MOTEHIIMPOBAHNUS, METO] BBEICHHUS HOBOU
NIEPEMEHHOM.
Tema 4.5. Copep:xaHue yuedOHOro MaTepuajia 4
CucreMsl Texuus 4
HorapmbMqueCKHX AJNTOPUTM pellIeHUs] CUCTEMBI ypaBHeHH. PaBHOCHIIBHOCTD 4
YPaBHCHHIH. Jorapu()MHUIECKIX YPaBHEHHH i HEPABEHCTB.
Tema 4.6. Copep:xaHue yuedOHOTr0 MaTepuaJia 2
Jlorapudmsr B Jlekuus 2
pUpOJC U [Ipumenenwne norapudma. Jlorapudmmdeckas crupais B npupoze. Ee 2
TEXHUKE. MaTeMaTHIECKHE CBOICTRA.
Tema 4.7. Coaep:xanue yueOHOro MaTepuaJa 2
Pemenue 3anay. IIpakTHYyecKue 3aHATHUSA 2
Jlorapudmsr. KontponbHas padora o teme: «Jlorapudmudeckas ¢pynkiums. PemeHue
Jlorapummaeckast MIPOCTEUIINX JIOTAPUPMHUIECKUX YPABHEHUI. » 2
GyHKIHS.
2 ceMecTp
Pazgen 5. KommiekcHble Yncia 6 OK-01,
Tema 5.1. Coneprxkanue yueGHOro MaTepuajia 4 OK-02
KommnekcHsie Jlexknuus 4 !
qrcia [Nonsarue xommurekcHOTO Yrcia. ConpspkeHHbIE KOMIUIEKCHBIC YHCIA, OK-05,
MOZYJb U apT'yMEHT KOMIUIEKCHOro uucia. @opma 3anucu OK-07,
KOMIUIEKCHOTO YncIa (TeoMeTpudeckasi, TPUrOHOMEeTpUYecKas, 4 MK 2.4
anrebpanyveckas). ApupMeTrnueckue AeCTBHUS ¢ KOMIUIEKCHBIMU )
YHCIIAMH.
Tema 5.2. Coaep:xanue yue0HOr0 MaTepuasia 2
IIpumenenue IIpakTH4yeckHe 3aHATHSA 2
KOMIIICKCHBIX BhImoHe e pacueToB ¢ MOMOIIBI0 KOMIUIEKCHBIX Yrcel. [IpuMepsr 2
qucen HCIIOJIb30BAHMSI KOMIUIEKCHBIX YUCEI.
Pazpnen 6. DieMeHTHI KOMOMHATOPHKH, CTATUCTHKH M TEOPHH BEPOATHOCTEN. 20 OK-01,
Tema 6.1. Coaep:xanue yue0HOro MaTepuasa 2 OK-02
OCHOBHBIE IOHATHS | JleKIusi !
KOMOHHATOPHKH IlepecTaHOBKH, Pa3MEICHHs, COUCTAHHS. 2 OK-03,
Tema 6.2. Coaep:xkanue yue0HOT0 MaTepuasa 6 OK-04,
CoObeITHe, Jlekuus 4 OK-05
BCPOSATHOCTD CoBMecTHBIE 1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BepOSITHOCTH '
COOBITHS. CyMMBI COOBITHH. Y CIIOBHAsA BEPOSTHOCTh. 3aBUCHMBbIEC U HE3aBHCHUMBIE 4 OK-07,
Cnoxenue u coObITHsI. T€OpeMbI 0 BEpPOSTHOCTH MPOU3BEIEHHS COOBITHH. TIIK 2.4
YMHOKEHHE IIpakTnyeckune 3aHATHA 2
pepostHocten Kombunaropuka. Kitaccuueckast popmylia BEpOSITHOCTH. 2
Tema 6.3. Coaep:xanue yueOHOT0 MaTepuasa 4
BepositaocTs B IIpakTHyeckue 3aHATHA 4
po¢eCCHOHATBHEI
X 32729aX OTHOCHUTEIbHAS YaCcTOTa COOBITHSI, CBOHCTBO €€ YCTOMYNBOCTH.
CratucTtudeckoe ornpeneneHne BeposSTHOCTH. OlleHKa BEpOSTHOCTH 4
COOBITHS.
Tema 6.4. Coaep:xanue yue0HOT0 MaTepuasa 2
llHCerTHaﬂ Jlexnus
CiIyJanHas Bunbl cnyuaiiaeix BenmnauH. OnpeneneHne TUCKPETHON CITy9aifHOM
BEJIMYMHA, 3aKOH €€ | peguunHbL. 3aKOH pacTpeesieHUs] JUCKPETHON clTydaifHOW BETUYHHBI. 2
paclupeacicHus Ee yucioBble XapakTepUCTHKH.
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Tema 6.5. Copep:xanue yue0HOIro MaTepHuaJa 2
Sanaun . Jlexuus 2
MaTeMaTHIECKOH —
CTATHCTHKH Bapunanuonnsiii paa. [lomuron gactot u rucrorpaMMa. CraTucTHIecKHe 2
XapaKTEePUCTUKH psifia HAOMI0JaeMBbIX JaHHBIX.
Tema 6.6. Copep:xaHue yuedOHOTro MaTepuajia 2
Cocrasiienne Jlexknmus 2
TaOIMI ¥ 1MaTPaMM | []epBuuHas o6paboTKa CTATHCTHUECKHX JAaHHBIX. I paduueckoe ux
Ha NPaKTHKC npexacTaBneHne. HaxoxxaeHne CpeaHNX XapaKTepUCTHK, HAOMOAaeMbIX | 2
JAHHBIX.
Tema 6.7. ConepxaHue y4eGHOro MaTepuaJja 2
Pemenue 3anau. [pakTuyeckue 3aHATHSA 2
OneMeHThI KouTtponbHas pabota: «dnemeHTsl komObuHatopuku. CoobITHE,
KOMOMHATOPUKH, BEPOSITHOCTD cOObITHsA. CIIOKEHHE U YMHOKEHHE BEPOSITHOCTEH. »
CTaTUCTUKH U 2
TeopHun
BEPOSITHOCTEN
Pasznen 7. OcHoBBI TpuroHOMeTpHHU. Tpuronomerpuyeckue (PyHKIUH. 44 OK-01,
Tema 7.1. Coaep:xanue yueOHOro MaTepuaJa 6 OK-02
TpuroHOMETpHYECK | Jlexmus '
ue GyHKIHH 4 OK-03,
IIPOHU3BOJIBHOTO Pagunannas mepa yrna. IIoBopoT TOUYKHM BOKPYT Hadana KOOPAHUHAT. OK-04,
yria, 9ucia. OrmpenesneHue cuHyca, KOCUHyca, TAHT€HCa U KOTaHTeHCa. 3HAKH OK-05
PagnanHas u CHHYyCa, KOCHHYCa, TAHI'€HCA U KOTAHT€HCa 110 YeTBEePTSIM. 3aBUCUMOCTh | 4 '
rpaaycHas Mepa MEXIY CHHYCOM, KOCHHYCOM, TAHI'€HCOM M KOTAHI'€HCOM OJHOI'0 M TOr'0 OK'O7,
yrma. XKe yria. 11K 2.4
IIpakTHyeckne 3aHATHA 2
Panuannas mepa yrina. [IoBopoT TOUKH BOKPYT Hauanga KOOpAUHAT.
OmpeneneHue CUHyca, KOCUHYCa, TAHT€HCA U KOTaHTeHca. 3HAKN
CHHYCa, KOCHHYCa, TAHI'€HCA ¥ KOTaHTeHCA 110 YETBEPTSIM. 3aBUCUMOCTh | 2
MEXIY CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHI'€HCOM OJTHOTO U TOTO
Ke yria.
Tema 7.2. Coaep:xkanue yueOHOro MaTepuaJa 2
OcHOBHBIE
TpuroHomerpuueck | JIEKLHS 2
HE TOAJICCTEA. Tpuronomerpuueckne ToxaecTsa. CHHyC, KOCHHYC, TAaHTEHC U
Popmyse! KOTAHI'€HC YTIIOB O ¥ - o.. DOPMYJIBI IPUBEICHHUS. 2
IIPUBEJICHHUSI.
Tema 7.3. Coaep:xkanue yue0HOT0 MaTepuasa 14
Cunyc, KOCHHYC,
TaHI'€HC CYMMBI U Jlexuus 8
Pa3sHOCTH IBYX Cymma u pa3HocTh cuHycoB. CyMMa M pa3HOCTb KOcHHYCOB. CHHYC 1
YTIIOB KOCHHYC JBOWHOTO yrJia. ©OpMyJIbl TOJOBUHHOTO YTIJIa.
CuHyC 1 KOCHHYC [TpeoOpa3oBaHust CyMMbI TPUTOHOMETPHUECKUX (DYHKIIUH B
JIBOWHOTO yIJIa. TIPOM3BEICHHUE U ITPOU3BECHNUS B CyMMY. Belpaskenue 8
®opmysl TPUTOHOMETPUYECKUX (PyHKIMIT Yepe3 TaHI'€HC ITOJIOBUHHOTO
MOJIOBUHHOTO yriia. | aprymenra. IIpeoOpa3oBaHus NpoCTEHIINX TPUTOHOMETPUYECKUX
BBIPAJKEHUI.
IpakTHyeckue 3aHATHSA 6
CymMa 1 pa3HOCTh cuHycoB. CyMMa U pa3HOCTb KocuHYcoB. CuHYC U
KOCHHYC JBOWHOTO yrina. ®opMysisl IOJOBUHHOTO YIia.
[IpeoOpa3oBaHMst CyMMBI TPUTOHOMETPHUYECKHUX (QYHKIHHA B
IIPOU3BEICHUE U IPOU3BEAEHUS B CyMMYy. Bripaxkenue 6
TPUTOHOMETPUYECKHX (PYHKIMIT Yepe3 TaHI'€HC ITOJIOBUHHOTO
aprymenTa. [IpeoOpazoBaHus MPOCTESHIIMX TPUTOHOMETPHUYECKUX
BBIPAJKEHUI.
Tema 7.4. Coaep:xanue yueOHOTo MaTepuasa 2
DyHKIUH, UX Jlexuus 2
cpoiictBa. CiocoOwl | O6nacts OIIpEICIICHUS] © MHOXECTBO 3HaYCHUH QyHKIU. YETHOCTB, 2
3a7aHus QyHKIMH. HEYETHOCTH, MEPUOJUIHOCTh QyHKIHA. CriocoObl 3a1anns QyHKINH.
Tema 7.5. Copep:xaHue yueOHOI0 MaTepuaJa 6
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Tpuronomerpuueck | Jlexknus 6
ne QyHKIUH, UX OO6nacTb ornpeaeneHust 1 MHOXECTBO 3HAYEHUH TPUTOHOMETPHYECKHX
CBOMCTBA U ¢yskunit. Y6THOCTH, HEYETHOCTD, IEPHOJUIHOCTh 6
rpaduKu. TpUroHOMeTpHudeckux QpyHKIuil. CBoiicTBa U rpaduku GyHKINH
Y=COSX,y=sinX,y=tgXx,y=ctgx.
Tema 7.6. Copep:xaHue y4ed0HOTro MaTepuaJia 2
[IpeobpazoBanue Jlexkuus 2
rpadukon Cxatue u pacTshkeHre rpahUKOB TPUTOHOMETPHUYECCKUX DYHKIIHIA.
TPUIOHOMETPHHECK | T]peobpaszoBanue rpad kOB TPUTOHOMETPUYECKUX DYHKIIUHM. 2
X QYHKIHH.
Tema 7.7. Copep:xaHue yueOHOTr0 MaTepHuaJia 2
Omnucanue Jleknus
MIPOM3BOJICTBEHHBIX 2
TPOTCCCOB ¢ Hcnonb3oBaHue CBOMCTB TPUTOHOMETPUYECKUX (PYHKINH B
TTOMOILbIO podeCcCHOHANBHBIX 3a/1a4ax. 2
rpadukoB
(GyHKIHH.
Tema 7.8. Copep:xaHue y4edOHOTro MaTepuaJia 2
OO0patHbIe Jlexuus 2
TPUIOHOMETPHHCCK | OGparusle TpUroHoMeTprudeckue GyHKmu. X cBOMCTBA U rpaduKH. 2
re QYHKITUH.
Tema 7.9. Coaep:xkanue yueOHOro MaTepuaJa 4
Tpuronomerpuieck | IpakTudecKue 3aHITHS 4
H¢ ypaBHCHHA U YpaBHeHHE cOS X = a. YpaBHEHHE Sin X = a. YpaBHCHHE tg X = a, ctg X =
HEPaBCHCTBA. a. Pemenne TpuroHoMeTpUIECKUX YpaBHEHUH OCHOBHBIX THIIOB:
MIPOCTEHIINE TPUTOHOMETPUIECKUE YPABHEHHUS, CBOISIINECS K 4
KBaJIpaTHBIM, PEIIaeMble Pa3I0KEHHEM Ha MHOXKHTEIH, OJHOPOIHEIE.
[Tpocreiinme TPUrOHOMETPUUECKHE HEPABEHCTBA.
Tema 7.10. Coaep:xkanue yueOHOro MaTepuaJa
Cucrtemsl
Jlexuus
TPUTOHOMETPUYECK _ _
HX ypaBHEHHiL. CucteMbl IIPOCTEHIINX TPUTOHOMETPHUYECKHUX yPaBHEHHH. )
Tema 7.11. Coaep:xanue yue0HOT0 MaTepuasa 2
Pemenue 3anau.
OCHOBEI IIpakTuyeckue 3aHATUS 2
TPHUTOHOMCTPHH. KonTtponsHas padota no teme: «IIpeodpazosanne
TpUrOHOMETPHYECK | TpuroHOMeTPHUECKIX BRIPAKEHHH. PellleHHE TP OHOMETPHIECKHX 2
ue QyHKImH. yPaBHEHHUH ¥ HEPABEHCTB B TOM YHCIIE C HCTIONB30BAHNEM CBOHCTB
GYHKIUHA.»
Paznen 8. YpaBHeHuUs: H HepaBEHCTBA. 26 OK-01,
Tema 8.1. Coaep:xkanue yue0HOT0 MaTepuasa 4 OK-02
PaBHOCHIIBHOCTH Jlekuus 4 '
YPaBHEHHII U PaBHOCHIIBHOCTD ypaBHEHUH U HepaBeHCTB. Onpenenerns. OCHOBHBIE OK-03,
HEPABCHCTB. TEOPEMBI PABHOCWIBHBIX IIEPEX0/IaX B YPABHEHUAX U HEPABEHCTBAX. OK-04,
OGmue MeTob! OO011re MeTO/IbI PeLICHHs ypaBHEHHI: IEPeX0/l OT paBeHCTBA (PYHKIMI 4 OK-05
PCIICHUA. K PaBEHCTBY apryMEHTOB Il MOHOTOHHBIX (DYHKIHIA, METO/ '
Pa3JIOKEHUs] HAa MHOXKHTEIIH, METO/] BBEACHHSI HOBOH TIEPEMEHHOM, OK-06,
(YHKIMOHAIbHO-TPa(QUIECKIIA METO/. OK-07.
Tema 8.2. Conep:xanue yue0HOro MaTepuaJia 4
I'padpuueckuit Tlexcumst 7
METOJI PeIICHUS -
ypaBHeHHii, O6muue METOJIBI PElICHNs HEPABEHCTB: IEPEXO]L OT CPABHEHMUS
HEPaBCHCTS. 3HaueHHUH QyHKINH K CPaBHEHIIO 3HAUCHHH apryMEHTOB Ui
MOHOTOHHBIX (YHKIMH, METO/I HHTEPBAJIOB, (PyHKINOHAILHO- 4
rpaduueckuii Mmetos. I'paduuecknii MeTO I pereHus ypaBHEHHIA U
HEpPaBEeHCTB.
Tema 8.3. Coaep:xkanue y4e0HOT0 MaTepuasia 4
VpaBHenus u Jlekuust 4
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HEPABCHCTBA C

OnpeaeneHI/Ie MoAyJid. PaCKpI)ITI/Ie MOAYJId IO ONPEACTICHUTO.

MOJTyJIEM. IIpocreiimne ypaBHeHUsS 1 HEpaBEHCTBa ¢ MoAyJieM. [[pumenenue 4
PaBHOCWIIBHBIX TIEPEXOI0B B OIIPEACICHHBIX TUIIAX YPABHEHUH U
HEPABEHCTB C MOJYJIEM.
Tema 8.4. Copep:xaHue y4ed0HOTro MaTepuaJia 2
YpaBHeHUS U Jlexuus 2
HCPABCHCTBA C 3HaKOMCTBO ¢ mapameTpoMm. [Ipocreiimme ypaBHEHNS 1 HEPAaBEHCTBA C 2
TrmapamMmeTpamMu. napaMeTPOM.
Tema 8.5. ConepxaHue y4eGHOr0 MaTepHuaJja 2
CocraBneHne u IIpakTHyeckne 3aHATHA 2
pemenne Pemienne TeKCTOBBIX 33/1a4 TPO(ECCHOHAIBHOTO COEPIKAHMSI.
po¢eCCHOHATHHEI
X 33124 C TIOMOIIBIO 2
YPaBHEHUI.
Tema 8.6. Copep:xaHue yueOHOIr0 MaTepHuaJia 10
Pemenue 3anau. IIpakTuyeckue 3aHATHS 10
YpapHenus u OO6uine METOIbI PELIEHUS YPABHEHUH. YPABHEHNS M HEPABEHCTBA C 10
HEPaBCHCTBA. MOJIYJIEM M C IApAMETPAMH.
Pa3gen 9. IlponsBoanas GyHKIHH, e¢ MPHMEHEHHE. 38 OK-01,
Tema 9.1. Copep:xanue yueOHOro MaTepuajia 4 OK-02,
[HonsiTne Jlexmust
HPOH3BOJHOIA. " OK-03,
DopMyIIB 1 OnpeneneHne YUCIOBON MOCIEI0BATEIBHOCTH U CIIOCOOBI ee 3aJaHusl. OK-04,
TpaBuIa CBoifcTBa UHCIOBBIX NOCIe0BaTeNbHOCTEH. OnpeneneHue nmpeaena OK-05
nuddepeHnmposan | MOCIEI0BATEILHOCTH. BBIUHCICHNE NIPE/IETIOB NIOCIICA0BATEIBHOCTEH. '
usl. Ipenen ¢pynkum Ha 6eckoneuHoctu. [Ipenen ¢pyHKIMM B TOUKE. 4 OK-07,
[Mpupamenne aprymenra. [Ipupamenne Gpyskuun. 3axadn, MpUBOISIIIE K 2.4
K MOHATHUIO Npou3BoAHON. OnpeneneHue Npou3BOAHON. AJIIrOpUTM
OTBICKAHHS IPOU3BOTHOM.
Tema 9.2. Copep:xanue yueOHOro MaTepuaJia 6
IIponsBonHsIe Jlexuus 4
CYMMBI, Pa3HOCTH
IPOH3BEIeHN, ®opmynsl audpdepennuporanust. [IpaBuia auddepeHnpoBaHus. 4
YACTHOTO. IIpakTHyeckHe 3aHATHSA 2
Dopmynsl auddepennupopanust. [Ipasuna auddepeHunpoBanms. 2
Tema 9.3. Coaep:xanue yue0HOT0 MaTepuasa 2
IIpousBonHble Jlexuus 2
TPUTOHOMETPHUYECK
uX QYHKIHIA. Ompenenenue cnoxxHoit pyHKuK. [Ipon3BOIHAS TPUTOHOMETPUIECKUX
IpoussoaHas ¢ysakuunit. [Ipon3BogHas CIOXKHON QYHKITUH. 2
CJIOKHOM (QYHKIIHMH.
Tema 9.4. Coaep:xanue yue0HOT0 MaTepuasa 2
ITonsarue o Jexuust 2
HEMPCPLIBHOCTH [Nonsarue HenpepbIBHOH QyHKIHH. CBOMCTBA HETIPEPHIBHON () YHKITHH.
bynxun. Merox CBs13p MEXTy HETIPEPHIBHOCTHIO U T (hepeHIIpyeMOCThI0 QYHKIUU B | 2
MHTCPBAJIOB. TOYKe. AJITOPUTM pElIeHUs] HEPABEHCTB METOI0M MHTEPBAJIOB.
Tema 9.5. Copep:xanue yue0HOTr0 MaTepuaJia 4
Teomerpuueckuii u | Jleknus 4
¢usnuecknii cmpicnn | ['eoMeTpuuecKkuil CMBICI IPOU3BOAHON (QYHKIMU — YIIIOBOK
MIPOU3BOJHOM. k03 (HUIIMEHT KacaTeNbHOH K rpaduKy pyHKIMU B TOUKE. Y paBHEHHE 4
KacaTeNIbHOHN K TpaduKy QYHKIHH. ANTOPHTM COCTABIICHHUS YPaBHEHHS
KacaTeJIbHOH K rpaduky QyHkiun y=f(x).
Tema 9.6. Coaep:xanue yue0HOT0 MaTepuasa 2
D@u3n4eCKuid CMBICT | Jlekuust 2
TPOM3BONHON B ®duznyeckuii (MEXaHUIECKHUIT) CMBICIT NPOU3BOTHONH — MTHOBEHHAS
1PO(ECCHOHANbHE] CKOpPOCTh B MOMEHT BpeMeHH t: v =S’ (t) 2
X 3a7a4ax.
Tema 9.7. Copep:xanue yue0HOro MaTepuaJa 10
MOHOTOHHOCTH Jlexuus 4

29




¢bynkmu. Touku

BO3paCTaHI/I€ n y6I>IBaHI/I€ (byHKIII/II/I, COOTBETCTBUC BO3pacCTaHUA U

SKCTpEMyMa. yObIBaHUS (DYHKIIUU 3HAKY TPON3BOAHON. [ToHATHE TIPON3BOIHON
BBICIIIETO MTOPSAJIKA, COOTBETCTBUE 3HAKA BTOPOM IPOU3BOIHOM
BEIITYKJIOCTH (BOTHYTOCTH) (YHKINHU HA OTpe3Ke. 3aJadn Ha MakCUMyM | 4
1 MEHAMYM. [IoHSATHE aCHMIITOTHI, CIIOCOOBI X OTPECIICHHUS.
AJNTOpHUTM HCceoBaHns GYHKINU U IOCTPOCHHUS ee TpaduKa ¢
MTOMOIIBI0 TPOM3BOAHOH. [IpoOHO-nHeitHAsS QyHKIHS.
IIpakTHyeckue 3aHATHS 6
Bospacranne u yorBanue (GyHKINH, COOTBETCTBHE BO3PACTAHUS H
yObIBaHUS (PYHKIUU 3HAKY TPOH3BOHON. [ToHATHE TPOU3BOAHOM
BBICIIIETO MOPSIJIKa, COOTBETCTBHUE 3HAKa BTOPOH PON3BOIHOM
BBIMMYKJIOCTH (BOTHYTOCTH) (DYHKIIUU Ha OTPE3Ke. 3ajaun Ha MakcumMyM | 6
1 MUHAMYM. [TOHSTHE aCHMITOTBI, CIIOCOOBI X OMPEACICHUS.
ANTopuTM HccienoBanus GYHKIUU U TOCTPOCHHUS e¢ rpaduka C
MTOMOIIBI0 IPOM3BOHON. [IpoOHO-HMHelHAS (YHKIHS.
Tema 9.8. Coaep:xkanue yueOHOT0 MaTepuasa 2
Uccnenosanue Jleknus 2
GyHKIUN 1 HccnenoBanre GpyHKINU Ha MOHOTOHHOCTB U ITOCTPOEHHE TPA(UKOB.
MIOCTPOCHHE 2
rpauKoB.
Tema 9.9. Coaep:xkanue yueOHOro MaTepuaJa 2
Haunbompmree u [pakTuyeckue 3aHATHSA 2
HaVIMCHBIIIee — —
SHAYEHHS YHKIHH. Haxoxxnerne HanOOIpIIeT0 1 HANMEHBINETO 3HAYCHUH (DyHKIINH,
MTOCTPOCHHE TPAPUKOB MHOTOWICHOB C HCIIOJIh30BAaHMEM alllapaTa 2
MaTeMaTHIECKOTO aHAJIN3a.
Tema 9.10. Copep:xanue yueOHOro MaTepuaJa 2
Haxoxnenune Texuns 5
ONTHUMAIIEHOTO
pe3ynbTara ¢ [podeccrnonanbHO-OpHEHTHPOBAHHOE CoepkaHue. Hanmensimee u
MTOMOIIBIO HanOoIbIIee 3HaUCHIE ()yHKIIHH.
IIPOU3BOTHOM B 2
MPAKTUICCKHUX
3agadax
Tema 9.11. Coaep:xanue yue0HOT0o MaTepuasa 2
Pemenue 3aau. IIpakTnyeckue 3aHATHS 2
IIpousBonHas
dyHKLMH, ee Kontponpnas padora mo teme: «DopMyITsl 1 IpaBuiia
NpHMeHeHHe. nuddepennuposanus. McenenoBanue GyHKIUN ¢ TOMOIIBIO 2
npousBoHON. Hambosbiee n HauMeHblee 3HaueHUsT QYHKITUH. »
Pa3nen 10. [lepBoodpa3Hasi pyHKINN, ee MPUMEHEHHE. 14 OK-01,
Tema 10.1. Coaep:xanue yue0HOT0o MaTepuasa 2 OK-02
IlepBooOpasuas Jlexuus 2 !
¢ynxuuu. [pasuna 3ajaya 0 BOCCTAHOBJICHUH 3aKOHA JABMXKEHHUS 110 U3BECTHOU CKOPOCTH. OK-03,
HaXO0XJCHUA [Tonarue naTerpupoBanusi. O3HaKOMJICHHE C TOHSATHEM MHTETpaja u OK-04,
TepBOOOPA3HBIX. niepBooOpasHoit st pynkuun y=f(x). Pemenune 3a1a4 Ha cBsizb 2 OK-05
MIepBOOOPA3HOH U €€ IPOU3BOJHOM, BRIYMUCIICHHE TIEPBOOOPA3HOM JIst '
naHHOU GyHKIMHU. Tabnuua GopMylt Ui HaX0XKISHUS IEPBOOOPA3HBIX. OK-07,
W3yyenne nmpaBuia BEIYUCICHYSI TIEPBOOOPA3HOM. T1K-2.4
Tema 10.2. Coaep:xkanue y4e0HOT0 MaTepuasa 4
ITnomans Jlekuus 4
KPUBOJIMHEHHOM 3ajiaun, NPUBOSILKE K IIOHATHIO ONPEAEIEHHOI0 HHTErpalia — 0
Tpareuuu. BBIYHCJICHUU TJIOUIA TN KpHBonHHeﬁHOI‘/’I Tpaneuuu, o0 NepeMEICHUN
®opmyna Herotona | touku. [ToHsTHe onpenenéHHOro uuTerpana. ['eoMeTpUYeCcKui U 4
— Jleiibnuna. (u3ndeckuil CMBICI onpeAesiecHHOro naTerpaia. ®opmyna Herorora—
JleitOnmIa.
Tema 10.3. Conep:xanue yueOHOT0 MaTepHuaJia 2
Heonpenenennniii n | TIpakTH4decKne 3aHATHS 2
onpeaeneﬂﬂmﬁ TlonsTue HEOIIpEJICJICHHOI 0 UHTErpaia. 2
HHTETPaJibl.
Tema 10.4. Coaep:xanue yue0HOT0 MaTepuasa 2
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[Monsitue 06 Jleknmst 2
OTIPEZICTICHHOM
MHTErpase Kak I'eomeTprUYEeCKH CMBICIT ONIPENENIEHHOTO NMHTETPAIa.
IO TN 2
KPHUBOJIMHEHHON
Tpanenum.
Tema 10.5. ConepaxaHue y4eGHOro MaTepuaJja 2
OnpeneneHHbIil IpakTHYecKHe 3aHATHS 2
UHTErpaj B XKU3HU. | J'eOMETPUIECKHH CMBICH OIpeieIeHHOro naTerpana. ®opmyia
Hrerorona - JleiiOouuma. 2
Pemenve 3a7ay Ha IPUMEHEHNE MHTETPANA JUTS BBIYACICHHS
(U3MYECKUX BEJIMUNH U IJIOIIA/ACH.
Tema 10.6. Copep:xaHue yueOHOTr0 MaTepHuaJia 2
Pemenue 3anau. IIpakTHyeckne 3aHATHSA 2
IepBooGpasHast [lepBooOpasnas ¢pynkuuu. [IpaBnia HaxoxaeHNs IepBOOOpa3HBIX. Ee
dyHKumH, ee TIpEMEHEHHE. 2
IIPUMEHEHHE.
Pa3gen 11. [IpaMble W IJIOCKOCTH B IPOCTPAHCTBE. 16 OK-01,
Tema 11.1. Copep:xaHue yueOHOT0 MaTepuaJa 4 0OK-02
OCHOBHEIE TIOHATHS Terumn '
CTEPEOMETPHH. ! 4 OK-03,
Pacnonoxenue IMpeamet crepeomerpun. OCHOBHBIE MOHATHS (TOUKA, IPsIMas, OK-04,
TpAMBIX M IUIOCKOCTB, IIPOCTPaHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHH. OK-05,
fLIocKocTCeH Ilepecekaronyecs, napajjielbHble U CKPEIUBAIOIIUECS IIPSMBbIE. 4
[Ipu3HaK 1 CBOHCTBO CKPEIIMBAIONIUXCS NPSMBIX. OCHOBHBIE OK-07.
MIPOCTPAaHCTBEHHBIE (PUT'YPBL.
Tema 11.2. Copep:xaHue yueOHOT0 MaTepuaJia 4
[TapannenbHOCTD
HPSMBIX, IPSIMOU U Jlexmns 4
IUIOCKOCTH, [TapannensHsle npsMas U wIockocTs. OnpenencHue. [Ipu3Hak.
IJIOCKOCTEH CoiicTBa (¢ goKka3zaTenscTBOM). [lapasnensHble MI0CKOCTH.
Omnpenenenue. [Ipusnak. CBoiicTBa (c qoKa3aTenbcTBOM). TeTpasap u 4
ero aneMeHThl. [lapannenenunen u ero anemenTsl. CBolicTBa
TIPOTHBOIIOJIOXKHBIX TPAHEH M JUaroHajiel napaiesenumesa.
[TocTpoenue ceuenuii. Pemenue 3anau.
Tema 11.3. Copep:xaHue y4edOHOTro MaTepuasia 2
HCpHeHI[I/IKYJIﬂpHOS Jexnns 5
Tb TIPSIMBIX, TIPSIMOM
U IUIOCKOCTH, [lepnennukynspusie npsmele. [lapamiensHblie npsMbIe,
IJTOCKOCTEH NIepIEeHANKYJISIPHBIE K TUI0CKOCTH. [IpHU3HaK MepHeHaAnKyIIpHOCTH
TIPSIMOH M TIOCKOCTH. JlokazaTenbcTBo. [leprneHauKynsp 1 HaKIIOHHAsL. 2
IlepnennukymnspHele mockocty. [Ipu3Hak nepneHuKyIsIpHOCTH
miockocTe. Jloka3zarenbCTBO.
PaccrosiHust B IpOCTpaHCTBE.
Tema 11.4. Copep:xaHue yueOHOIro MaTepuaJa 2
Teopema o Tpex IIpaKkTHYeCKHe 3aHATHS 2
HCPHCHIMKYIIPAX | Teopema o Tpex HeprneHAUKyIApax. JJoKa3aTenbCTBO. YTOI MEKIY 5
TIPSIMOH M TIOCKOCTHIO. YTOJI MKy TNIOCKOCTSIMH.
Tema 11.5. Conep:xanue yue0HOTr0 MaTepHuaJia 2
[MapannensHsle, IIpakTHyeckne 3aHATHS 2
HIepIEeHANKYJIISIpHBIC
, CKpemmBaromuecs | AKCHOMBI cTepeoMeTpuH. [Iepren MKy IIpHOCTh NPSAMON M IJIOCKOCTH,
psIMbIC apalICIbHOCTD JABYX NPAMBIX, IIEPICHAUKYIIAPHBIX IJIIOCKOCTH, 2
NEPIEHIUKYISIPHOCTD IJIOCKOCTEN.
Tema 11.6. Copep:xaHue yueOHOIro MaTepuaJia 2
INapannensHsle,
HepIeHMKYIAPHbIE IIpakTuyeckue 3aHATUS 2
» CKPCIMHMBAIOIIHACC. | by oo nojKeHHe IPAMBIX | IIOCKOCTEHl B IPOCTPAHCTBE.
HpAMBIC HepHeH}lHKyHﬂpHOCTB 1 MMapaJiyiCJIbHOCTh MPAMBIX U TUIOCKOCTEH. 2

CkpemuBaromuecs npsiMble.
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Pa3gen 12. KoopanHATHI H BEKTOPHI. 16 OK-01,
Tema 12.1. Copep:xanue yue0HOIro MaTepHuaJa OK-02,
JlexapToBbl ) OK-03,
KOOPAWHATEHI B
IIPOCTPAHCTBE. JlekapToBBI KOOpMHATHI B IpocTpaHcTBe. [IpocTeiiue 3aga4un B OK-04,
PaccrosiHue Mexay | KOOPAHHATaX. PaccTosHue MEky ABYMs TOYKaMH, KOOPIAHHATEI OK-05,
JBYMS TOUKAMH. CepeIHbI OTpe3Ka. 4 OK-07.
Koopnunatst
CepeIMHbI OTpe3Ka.
Tema 12.2. Conep:xanue yueOHOTr0 MaTepHuaJa 6
BexTopsl B
IIPOCTPAHCTBE. Jlexuus 6
VYron mexay
BEKTOPAMH. Bekropsr B mpoctpancTBe. ClioKeHHE M BEIYUTAHUE BEKTOPOB.
CkanspHoe YMHOXEHHe BeKTopa Ha urcio. KoMmioranapHsie BekTopsl. CKamspHoe
TPOH3BEICHHE IIPOU3BEICHUE BEKTOPOB. Pa3noxkeHue BeKTopa Mo TpeM
BEKTOPOB. HEKOMIIJIaHAPHBIM BeKTopaM. KoopIuHaThI BEKTOpa, CKAIIPHOE 6
MIPOM3BEICHIE BEKTOPOB B KOOPAMHATAX, YTOJ MEXIY BEKTOpaMH, yroJ
MEX]Ty IPSIMOM U MIIOCKOCTHIO, YTOJ MEX/y IUIOCKOCTSAMU. Y paBHEHHUE
IJIOCKOCTH. [ eOMeTpruecKuii CMBICI OonpeaenuTens 2x2.
Tema 12.3. Copep:xaHue yueOHOT0 MaTepuaJa 4
IlpaxrHio- IpaKTHYECKHe 3aAHATHS 4
OpUECHTHUPOBAHHEIC
3a/[a9H Ha KoopnunaTHas mnockocTs. Beruncienne paccTosiHUM U TUIonIaaei Ha
KOOPAMHATHOI mwiockocTu. KonndyecTBeHHBIE pacyueTsl. 4
TUTOCKOCTH.
Tema 12.4. Coaep:xkanue yueOHOro MaTepuaJa 2
Pemenne 3anad. IpakTuyecKkue 3aHATUS 2
Koopaunate! u
BEKTODBI. KonrponbHas pabora: «J/{exapToBbl KOOPAWHATHI B IPOCTPAHCTBE.
Bexkropsl B ipocTpancTe. ClI0KEHUE U BHIUUTAHUE BEKTOPOB.
YMHOKeHHe BeKTopa Ha yucio. KoMmnanapHsie BeKTopsl. CKalsipHOE
IIPOU3BEICHUE BEKTOPOB. Pa3nokeHue BeKTopa Mo TpeM
HEKOMIUIaHapHbIM BekTopaMm. IIpocreiimue 3anauu B KOOpAUHATAaX. 2
KoopanHaTel BEKTOpa, paCCTOSIHAE MEKAY TOYKAMHU, KOOPIHMHATHI
CepEeIMHBI 0TPE3Ka, CKAIIPHOE MPOU3BEICHUE BEKTOPOB B KOOPAWHATAX,
YTOJI MEKIY BEKTOPAMH, YTOJI MEXKIY IPSAMON M IIOCKOCTHIO, YOI
MEX]Ty TUIOCKOCTSIMIL )
Pa3gen 13. MHOTOrpaHHHUKY U TeJIa BPallleHNs. 44 OK-01,
Tema 13.1. Copep:xanue yueOHOIro MaTepuaJia 2 OK-02,
Bepmmnsl, pedpa, Jlexnus 2 OK-03
IpaHn [Nonsarue MHOTOTpaHHNKA. ETO 11€MEHTHI: BEepIIMHBI, pedpa, TpaHH. 2 OK-0 4’
MHOTOrpanHuKa. Jnaronasns. Cedenre. BoIyKiible 1 HEBBIMYKIIbIE MHOTOIPAHHUKH. '
Tema 13.2. Copep:xaHue y1eOHOT0 MaTepuaJa 2 OK-05,
IIpusma, ee Jlexuust 5 OK-07,
COCTaBIISIOLINE, T[IK-2.4
[onsarue nmpu3mel. Ee ocHOBaHMS 1 60KOBEBIE TpaHU. BrICOTa MPU3MEL.
ceuenue. [Ipsmas u
[psimast u HaknoHHas npu3Ma. [IpaBunpHas npusma. Ee ceuenne. 2
MIpaBHUIIbHAS
MIPU3MBI.
Tema 13.3. Conep:xkanue yue0HOro MaTepuaja 2
IMapannenenunen, Jlexuus 2
Ky0. Ceuenne ky02, |apannenenunes, cBoiicTBa MPAMOYTONLHOTO MApaIUIeeNUIEaa, KyO. 5
HapaUICIICNNICNA. | Ceyenne Kyba, HapasuIcIeIHIIEA.
Tema 13.4. Conep:xanue yue0HOTro MaTepuaJa 2
[upamuna, ee Tlexmis
COCTaBJIAIONIUE, 2
CedeHHe.
MpasmsHas [Mupamuna u ee snementsl. CeueHne nupamuasl. [IpaBunbHas
THpaMHa. npaMuaa. Y cedeHHasi MupaMuaa. )
VYceueHHas
nUpaMuIa.
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Tema 13.5.

Coaep:xkanue yueOHOro MaTepuasa 4
bokoBas n nonnas
TOBEPXHOCTD IIpakTHyeckne 3aHATHSA 4
HPU3MBL, [Tomans GOKOBOM U ITONHOM MOBEPXHOCTH TIPH3MBI, THPAMHUIHL. 4
THPaMUAbIL.
Tema 13.6. Copep:xaHue y4ed0HOTro MaTepuaJia 2
Cummertpust B KyOe, | Jlekums 2
NapajIe/IeMICAC, | CyyvmeTpus OTHOCHTEIBHO TOUKH, MPAMOiL, TockocTH. CHMMETpHS B )
TIPUSME, IINPaMIIC. | yyGe mapannenenunese, pu3Me, MUPaMUE.
Tema 13.7. Conep:xanue yue0HOro MaTepuaJa 2
IIpumepst . Jlekuus 2
CHMMCTpHI B CHMMeTpHS B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY. 2
npodeccuu.
Tema 13.8. Copep:xaHue y4edOHOro MaTepuaJia 2
[paBuiabHbIE Jleknusi 2
MHOTOTPAaHHHKH, UX | [ToHATHE IpaBMIEHOTO MHOTOTpaHHHKa. CBOMCTBA IMPaBUIIBHBIX 2
CBOHCTBA. MHOT'OTPaHHHKOB.
Tema 13.9. Copep:xaHue y4edOHOTro MaTepuasia 2

WINHIP, €T0

CHOCTanI[EI:OH.[I/Ie. Jletcunus 2
Ceuenue Hunuuap u ero aieMeHTsl. CeueHne UINHIpa (TTapajuieIbHoe 5
LIUIMHDPA. OCHOBaHHIO U OCI/I). Pa3BepTKa nujimHapa.
Tema 13.10. Conep:xanue yueOHOT0 MaTepuasa 2
Konyc, ero Jlexkuus 2
COCTABJIAIOMIHKE. Konyc u ero anementsl. CeueHne KoHyca (IapauielibHoe OCHOBAHHIO U 2
Ceucenme KoHyca. MIPOXOJsIIee Yepe3 BepIInHY), KOHIMUECKHe ceueHus. Pa3BepTka KoHyca.
Tema 13.11 Copep:xaHue y4edOHOTro MaTepuasia 2
YCeueHHbIH KOHYC. | Jleknus 2
Ceuenue
YCEUEHHOTO VYceuennsrit konyc. Ero o0pa3syromas u Beicota. CeueHne yCeUYeHHOTO 5
KOHyca. Konyca.
Tema 13.12. Coaep:xkanue yueOHOr0 MaTepuasia 2
Iap u chepa, ux Jlekuus 2
Ce4eHUs. [ap u cdhepa. Bzaumuoe pacnonoxenue cheps! u miockoctu. CedeHne 2

miapa, cepsl.
Tema 13.13. Cojaep:xkanue yueOHOT0 MaTepuasia 4
[TonsTre 06 Jlexknus 4
obbeme Tena. [onsarue 06 o6peme Tenma. O0beM Kyda U IPSIMOYTOIEHOTO
Ornomenue napanenenunena. O0beM MpusMbl U HHTHHAPa. OTHOMIEHHE 00BEMOB | 4
06bEMOB MOZIOOHBIX | 1167166HEIX Tent. ['eoMeTpHUECKHIT CMBICT OTPEIETNTENs 3-T0 MOPSKA.
TeJL.
Tema 13.14. Copep:xaHue y4edOHOT0 MaTepuasia 2
O0BeMBI U Jlexuust 2
mromazn OBbemb! mupamub! 1 KoHyca. OGbem mwapa. [lnomau nosepxHocteii |,
NOBEPXHOCTEH TeIL. | pon
Tema 13.15. Copep:xaHue y4edOHOTo MaTepuasia 2
Komo6unamm Jlexuus 2
MHOTOTPaHHUKOB U | I\ GiHalmuy reoMeTpuyecKuX Tel. 2
TEJI BpallleHHUsI.
Tema 13.16. Conep:xanue yue0HOTr0 MaTepHuaJia 2
I'eomerprueckne IIpakTHyecKne 3aHATHS 2
KOMOMHAIMK Ha Hcnonp3oBaHre KOMOWHANINIT MHOTOTPaHHHUKOB U TEJ BpaIlEHHs B 2
PaKTHKE. MNPAKTUKO-OPUCHTUPOBAHHBIX 3a7a4ax.
Tema 13.17. Coaep:xkanue yueOHOro MaTepuasa 8
Pemenue 3anad. IpakTHyeckue 3aHITHsI 8
MHOTOrpaHHHKN U | Ofpenpbl 1 MIOMAAN TOBEPXHOCTH MHOTOrPAHHHMKOB 1 Tell BpallleHUs. 8
TeJla BpalleHusI.
Pa3gen 14. MHoskecTBa. DJieMEeHThI TeOpHU rpadgos. 4 OK-04,
Tema 14.1. Coaep:xkaHue y4e0HOT0 MaTepuasia 2 OK-05,
MmuoxecTBa. Jlexuus 2 OK-07,
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Onepauun ¢ IMonsrtie MHOKecTBa. [ToqMHOXKecTBO. OmEpaui ¢ MHOKECTBAMH. TIK-2.4
MHOKECTBAMH. Ormnepanny ¢ MHOKECTBaMHU. PerieHne npukia HeIX 3a1ay. 2
Tema 14.2. Copep:xanue yueOHOIr0 MaTepHuaJa 2
I'pager. Pemenne IIpakTH4yecKkue 3aHATHSA 2
3anad. MHOXECTBa, | Tlonsirie rpada. CBsi3HbIi rpad), ASpeBo, UK Ipad) Ha IIOCKOCTH.
I'pacper m ux Oneparyu ¢ MEHOKeCTBaMH. ONMCaHue peabHbIX CUTYALHUH ¢ 2
HPUMEHCHHE. NOMOLILI0 MHOKECTB. [IprMeHenre rpad)oB K PELIEHHUIO 3a/1a4.
Kouncyapranum | 12
IIpomesxkyTouHas arrectanus (3k3amen) | 12
Bcero mo nucumunmanne | 340
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2.4 Conepskanue pa3ieaoB y4eOHON JUCHUILINHBI

2.4.1 3auaTus JeKINOHHOT0 THUIA

HaumenoBanue
pasaesia/TemMbl

Copep:xanue pa3aeia

®opma
TEKYLIEero
KOHTPOJIs

2

3

4

1 cemectp

Pasnea 1. [loBTopenue kypca
MaTeMaTUKU OCHOBHOM IIKOJIBI.

bazoBble 3HaHHS U YMEHUS 110 MaTeMaTHKE B IPO(eCCHOHABHOM 1
B [IOBCEHEBHOM J€SITEIBHOCTH.

JlelicTBusL HaJ NOJOXWUTENbHBIMU U OTPHLATEIBHBIMU YHCIIAMHU,
OOBIKHOBEHHBIMU U JIECSITUMHBIMH APOOSIMU.

HelictBus co cremeHsMH, (OPMYIBI COKPAIIEHHOTO yYMHOXKEHHS.
CriocoObl pemieHHs CHUCTEM JIMHEHHBIX YypaBHEHWH. I[loHATHA:
marpuua 2x2 u 3x3, ompenenurenb marpuusl. Meron Iaycca.
CucreMbl HETMHENHBIX ypaBHEHUH. CUCTEMBI HEPABEHCTB.

v, T

Pasnea 2. Crenenu v KOpHHU.
CrenenHas QyHKIHUS.

IlonaTtne KopHA n-0il CTemEeHHM U3 JEWCTBUTEIBHOTO 4YHCIA.
OyHKUMU ux cBoWcTBa W Tpadumku. CBoiicTBa KOpHA n-oi
CTEMEHU.

IIpeobpa3oBaHue UPpPAITIOHAIBHBIX BBIPAXKEHUI.

[lonsiTve cTeneHu C JIIOObIM palMOHAIBHBIM M JICHCTBUTEIBHBIM
nokazateneM. CreneHHble (yHKINH, UX CBOWCTBA U Tpaduky.
PaBHOCHIIBHOCTD HppallMOHATBHBIX YPaBHEHHUH M HEPaBEHCTB.
Meronbl ux peuieHus. PenieHue MppallMOHAIBHBIX YPaBHEHUHU U
HEPaBEHCTB.

Pa3znean 3. Iloka3aTennHas
(hyHKIHSA.

OmpeneneHne Noka3aTelIbHONW (DYHKIUH, €€ CBOHCTBAa M TpaduK.
3HaKOMCTBO C NPHMEHEHHEM IIOKa3aTeNbHOl (yHKIMH. PereHne
TIOKa3aTEeIbHBIX ypaBHEHUH (byHKIIMOHATBHO-TpadguIecKuM
METOJIOM.

Pemenne cuctem roxasaTeabHBIX YpaBHEHUH M HEPaBEHCTB.

Pa3gex 4. Jlorapupmer.
Jlorapudmmueckas QpyHKIHS.

Jlorapudm uncna. JlecATUYHBIA W HATypalbHBIA JOTapHQMEI,
YHCIIO €.

CsoiicTBa sorapupmos. Oneparys J0rapuGpMUpOBaHUsL.
Jlorapudpmudeckas pyHKIUS U ee CBOICTBA.

ITonsiTue JIOTapUPMHIIECKOTO YPaBHEHUS. Omneparus
HOTEHIIMPOBAHHUSL. Tpu OCHOBHBIX MeToaa pemeHus
norapuMHUYECKUX  YpaBHEHHWil: (QyHKIHOHAIBHO-TpadUuECKH,
METOJA TOTEHIUPOBAHMSA, METOJA BBEICHHS HOBOH MEPEMEHHOM.
Jlorapudmuieckue HepaBeHCTBA.

AJNTOpDUTM  pEUIeHUs] CHUCTEMBI ypaBHEHHH.
norapu()MHUYECKUX ypaBHEHUH W HEPABEHCTB.
[Mpumenenne norapugpma. Jlorapudmudeckas cnupaib B MPUPOJIE.
Ee maTremaTnueckue CBOMCTBA.

PaBHOCHIBHOCTE

2 cemecTp

Pa3nen 5. KommniekcHble yncia.

[onsatne xomiuiekcHOro uYucia. ComnpspKeHHBIE KOMILICKCHEIC
YKCIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO uunciia. ®opma 3amucu
KOMIUTIEKCHOTO dYHuclia (reoMeTpuyecKas, TPHUTOHOMETPHUYECKA,
anreOpanyveckas). ApupMeTHIecKne NEHCTBUS C KOMIUIEKCHBIMH
YHCIAMHU.

Pa3aen 6. DiemeHTHI
KOM6I/IHaTOpI/IKI/I, CTAaTUCTHUKHU U
TEOPUHU BEPOATHOCTEH.

[lepecTanoBKkH, pa3MemIeHHs, COYCTAHHS.

CoBMecTHBIE 1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSTHOCTH
CYMMBI COOBITHH. YCJOBHas BEpPOATHOCTb. 3aBHCHUMBIE H
He3aBHCUMBbIE COOBITHA. TeopeMbl O BEpPOSITHOCTH IPOU3BEICHMS
COOBITHI.

Bupas! cnydalinsix BenuuuH. OnpeneneHue AUCKPETHON cirydaiiHOM

BEIMYUHBL. 3aKOH paclpefieieHus JOUCKPETHOHW ciydyailHo#
BeIMUYUHBL. E€ UNCIIOBBIE XapaKTEPUCTUKHU.
Bapuanuonneii  psa.  IloouroH  4actoT M THCTOrpaMma.
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CraTHCTUYCCKUE XapaKTEPUCTUKH Psijia HAOII0IaeMbIX JaHHBIX.
ITepBuunast 06pabOTKa CTATUCTHYECKUX MaHHBIX. [ paduueckoe ux
Mpe/ICTaBICHHUE. Haxoxnenue CpeaHuX XapaKTEePUCTHK,
HaOJI0JAEMbIX JTaHHBIX.

Pasnen 7. OCHOBEI
TPUTOHOMETPHH.
TpuronoMerpuyeckue

(hyHKIHN.

Paguannas mepa yria. IIoBopoT TOukn BOKPYT Hadalla KOOpAHHAT.
Omnpenenenne CuHyca, KOCHHYca, TAHTCHCA M KOTaHTeHCa. 3HAKH
CHHyCa, KOCHHYyCa, TAaHI€HCa U KOTAaHTeHCa II0 YETBEPTSIM.
3aBHCHMOCTh MEXIY CHHYCOM, KOCHHYCOM, TAaHICHCOM H
KOTaHI'€HCOM OJHOTO U TOTO K€ yTa.

Tpuronomerpuueckue ToxaecTBa. CHHyC, KOCHHYC, TaHTE€HC U
KOTAHI'€HC YTJIOB O U - 0. DOPMyJIBI IPUBEICHHUS.

CymMma u pasHocTh cuHycoB. CymMMa M Pa3HOCTb KOCHUHYCOB.
CuHyc U KOoCcHHYC BOHMHOro yria. @opMynbl HOJOBUHHOIO YTia.
[IpeoOpa3oBaHuss CyMMBI TPHUTOHOMETPHYECKUX (QYHKIMH B
MPOU3BENCHUE U  TPOU3BEINECHHMA B CyMMy. BelpakeHue
TPUTOHOMETPUYECKNX (YHKIMII dYepe3 TaHTeHC II0JIOBHHHOTO
aprymenTa. IIpeoOpa3oBaHHs MPOCTEHIINX TPUTOHOMETPHYECKUX
BBIPAKEHUI.

OOmacTp ompeneneHuss W MHOXECTBO 3HAUCHWH  (DyHKIHH.
YéTHOCTh, HEYETHOCTH, NEPHOANYHOCTh (QYHKIHHA. CrocoObl
3amanus QyHKIUH.

O6nactb OIIpeeICHUs U MHO€ECTBO 3Ha4YeHUI
TPUTOHOMETPUYECKUX (bYHKIHA. YETHOCTS, HEYETHOCTD,
MEPUOANYHOCTh TpUroHOMeTpHuyeckux ¢GyHkuumid. CBoiicTBa M
rpaduku GyHKIHUN

Yy = C0S X, ¥y = Sin X, y = tg X, y = ctg x.CxxaTtue U pacTsDKCHUE
rpaKOB TPUTOHOMETPUYECKHUX (DYHKIHI.

IIpeobpazoBanue rpaMKOB TPUTOHOMETPHIECKUX (YHKIHHA.
Hcnons3oBaHne CBOMCTB TPUTOHOMETPUYECKMX (DYyHKIMH B
IpoQeCCHOHANBHBIX 33/1a4ax.

OOpaTtHble TpUTOHOMETpHUYeckne GyHKIUK. MX cBoiicTBa u
rpaduku.

CucTeMbl IPOCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHHII.

Pa3nen 8. YpaBHeHus u
HEepaBeHCTBA.

PaBHOCHMIIBHOCTh  ypaBHeHWH W HepaBeHCTB. OmpejeneHusl.
OCHOBHBIE TEOPEMbI PABHOCHIBHBIX NEPEXOIaxX B YPAaBHEHHSIX U
HepaBeHCcTBaxX. OOuIME METOIbl PelICHHs YpaBHEHUMH: Mepexon oT
paBeHCTBa (YHKIHMA K PaBEHCTBY apryMEHTOB JUIS MOHOTOHHBIX
GyHKIMHA, METOA PAa3lioKEHHss HAa MHOXHTENH, METOJ| BBEICHUS
HOBOW IIepeMeHHOM, (pyHKIMOHATBHO-TpadMUECKUI METOI.

OOmue MeTonsl pelIeHUs] HEpaBeHCTB: IEPEXOA OT CPaBHEHUS
3HaueHUH (YHKIMI K CpPaBHEHMIO 3HAUYEHHH apryMEeHTOB IS
MOHOTOHHBIX (YHKIMH, METOJl HHTEPBaJOB, ()YHKIHOHAIHHO-
rpadudeckuiit meron. ['padudecknii MeTOl pelIeHUsT YpaBHEHUH H
HEPABEHCTB.

Omnpenenenue Momyis. PackpeiTHe MOZyns MO OIpPEENCHHIO.
IIpocrelimue ypaBHeHUs U HEpaBeHCTBA ¢ MoayseM. IIpumenenue
PaBHOCWIBHBIX TIEPEXOJ0B B ONPEACICHHBIX THUIIAX ypaBHEHHH U
HEPABEHCTB C MOJYJIEM.

3HaKOMCTBO ¢ mapameTrpoM. llpocreifmme ypaBHeHHS U
HEPaBEHCTBA C MapaMeTPOM.

Paznen 9. [lpousBoanas
(hyHKIIHMH, ee TPUMCHEHHE.

OmpeneneHne YHCIOBOM MOCIIENOBATENILHOCTH M CIOCOOBI  ee
3a/laHus. CoiicTBa YHUCIIOBBIX MOCIe10BATENbHOCTEN.
OnpeneneHue mpeaena  IMOCIEAOBAaTEIbHOCTH.  Beluucienue
npenenoB  mocneposarenbHocTed.  Ilpenen  ¢yHkmmm  Ha
O6eckoneuHoctu. Ilpemen ¢ynkumm B Touke. [lpupamenne
aprymenTta. Ilpupamenne ¢yHKOMU. 3anadn, NPUBONAIINE K
TIOHATHIO TPOn3BOAHON. OmpeeneHne MPOU3BOJHOW. AJTOPUTM
OTBICKAHUS IPOU3BOJHOM.

Dopmynsl guddepennnponanus. Ipasuna guddepeHupopanus.
Omnpenernenne CJIOKHOM ¢GbyHKIHN. IIpousBonHas
TpUroHOMeTpru4ecKux (pyHKIwiA. [Ipon3BogHas clnoXXHON QyHKIHN.
[lonsatne HempepbiBHONH ¢yHKInH. CBOHCTBa HENPEPHIBHOMN
($yHKIMH. Cssi3b MEXTY HENPEPHIBHOCTHIO u
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muhdepeHInpyeMocTbI0 (QYHKIMU B TOYKE. AJTOPUTM pEIICHHS
HEPaBEHCTB METOJIOM HHTEPBAJIOB.

leomeTprdeckiii CMBICT TPOW3BOAHOM (YHKIMH — YIJIOBOH
KOX(pHUIUEHT KacaTenpHOW K TpaduKy (GYHKIHA B TOUKE.
VYpaBHeHHE KacaTenbHOW K Tpapuky QyHKIUH. AJTOPUTM
COCTaBIICHNSI YPaBHCHHA KacaTeIbHOH K rpaduky QyHKImm y=f(X).
Om3myeckuii (MEXaHHYECKH) CMBICT TPOU3BOIHON — MIHOBEHHAS
CKOPOCTb B MOMEHT BpeMeHH t: v = S’ (t)

Bospacranue u yobiBaHue (YHKIMH, COOTBETCTBUE BO3pACTaHUs U
yObIBaHMsT (QYHKIMHU 3HaKy mpou3BoAHOW. [loHsTHE Mpou3BOAHON
BBICIIEr0 MOpSKa, COOTBETCTBHE 3HAaKa BTOPOW IPOM3BOIHOU
BBITYKJIOCTH (BOTHYTOCTH) (YHKIMM Ha OTpe3ke. 3ajayd Ha
MakCUMyM ¥ MHUHMMYM. [lOHATHE acCHMHTOTBHI, CIIOCOOBI HX
OTIpPEAEICHN. AJTOPUTM HCCIENOBaHHUSA (YHKIUH U IOCTPOCHHS
ee rpadpuka ¢ TOMOUIBIO TPOM3BOAHON. JIpoOHO-IHHEHHAS
GyHKIHSA.

HccnenoBanne (QyHKIMM HA MOHOTOHHOCTh M IOCTPOCHHE
rpauKoB.

[TpodeccnonansHO-OpUEHTUPOBAHHOE cojepkaHue. HammMeHbiee
1 HauOOJIbIIIee 3HAYCHUE (PYHKITUH.

10

Pazgen 10. ITepBoo6pazHas
(GyHKIMH, ee IPUMEHEHHE.

3ajaya O BOCCTAHOBJICHMM 3aKOHa JBWKEHHS II0 M3BECTHOU
ckopoctu. [TonsiTue uaTerpupoBanus. O3HaKOMIIEHUE C MOHATHEM
MHTerpaja u nepoodpasHo anst pyHkuuu y=f(x). Pemenue 3anau
Ha CBsI3b [EPBOOOPAa3HOM M €€ NPOM3BOJHOM, BBIYHCICHHE
MepBOOOpa3HOW 1JIsl AaHHOW (QyHKIMH. Tabmuma Qopmyn s
HaxOXACHHS NepBOOOpa3HbIX. l3ydeHHe mpaBuia BBIYUCICHHS
TIEPBOOOPA3HOM.

['eoMeTpUYECKHUI CMBICI ONPEACICHHOI0 HHTErpaa.

11

Pasnea 11. Ilpsimeie u
TUTOCKOCTH B MIPOCTPAHCTBE.

IMpenmer crepeomerpun. OCHOBHBIE MOHATHA (TOYKa, IpsAMasd,
IUIOCKOCTB, TPOCTPAaHCTBO). OCHOBHBIE AKCHOMBI CTEPEOMETPHH.
[Nepecekaromuecs, mapamieabHble M CKPELIMBAIOIIUECS MPSIMBIC.
[MpuzHak W CBOMCTBO CKpEIIMBAIOIIMXCS MpPAMBIX. OCHOBHBIE
MIPOCTPaHCTBEHHBIE (PUTYPBL.

[MapannensHele mpsMass u 1ockocTs. Ompenenenue. Ilpusnak.
CpoiictBa (c JokazatenbcTBoM). llapannmenbHble  MIOCKOCTH.
Omnpenenenne. IIpmsnak. CBoiicTBa (C  J0Ka3aTEIBCTBOM).
Terpasap u ero snementsl. [lapamnenenunen M €ro 3J€MEHTHI.
CaoiicTBa MIPOTUBOIOJIOKHBIX rpaHen U JuaroHajen
napayutenenunena. [Toctpoenne ceuennii. Perenne 3amauq.
[epnenaukynspHble IIpSIMBIE. [Mapannensubie IpsIMBIE,
MIepHEHANKYIISIPHBIE K TIIOCKOCTH. [IpH3HaK NMepreHAnKyIIpHOCTH
npsMoi W TwiockocTH. JlokazatenbcTBo. Ilepnenaukynsp w
HaKJIOHHAS. [epnenaukynspHsie TUIOCKOCTH. IMpu3Hax
NEPNEHIUKYJIIPHOCTHU IUNIOCKOCTEH. J[0Ka3aTenbCTBO.

PaccrosiHusl B IpOCTpaHCTBE.

12

Pa3gen 12. KoopauHate! u
BEKTODBI.

JexkapToBbl KoOpauHATHI B mpocTpaHcTBe. lIpocreiimue 3aiaun B
KoopauHarax. PaccrossHue Mexay ABYMs TOUKAMM, KOOPIMHATHI
CepelluHbl OTpE3Ka.

Bextoper B mpoctpaHcTBe. CIOXKEHHE M BBIYUTAHHE BEKTOPOB.
YMHOXEHHE BeKTOopa Ha uucio. KoMIulaHapHblE BEKTOPBI.
CkamsipHOe TpoU3BEJICHHE BEKTOPOB. PasnokeHue BekTOpa IO
TpeM HEKOMIJIaHapHbIM BekTopaM. KoopauHaTel — BekToOpa,
CKaJSIpDHOE NPOU3BEACHHE BEKTOPOB B KOOPJAUHATAX, YIOJ MEXAY
BEKTOpaMH, Yroil MEXIy MPsSMOH M IUIOCKOCTBbIO, YTOJl MEXIy
IUIOCKOCTSIMU. YPaBHEHUE IUIOCKOCTU. ['eoMeTpHdecKuil CMBICH
onpeaenuTens 2x2.

13

Pa3gen 13. MHOrorpanHuku u
TeJa BPALICHUS.

[onsiTne MHOTOTpaHHMKA. Ero snemeHTsI: BepinHbl, pedpa, rpaHH.
Huaronans. Ceuenne. Beimykible 1 HEBBITYKIIbIE MHOTOTPAHHUKH.
[onsatne npusmel. Ee ocHoBanms m OoxoBple Tpanu. Bricora
npm3Mbl. Ilpsmas n HakimonHas mpusma. [IpaBunsHas mpusma. Ee
CEYEHUE.

ITapannenenunen, cBONCTBa MPSIMOYTOJIBHOTO IapasuiesienuIiesia,
ky0. Ceuenue KyOa, napajuiesienumnesa.
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IMupamuna u ee snementsl. Ceuenue nupamuabl. [IpaBuibHas
npaMuza. Y cedeHHas MUpaMHuza.

CuMMeTpust ~ OTHOCHTENBHO  TOYKH, HPSIMOHM,  IIOCKOCTH.
Cummerpus B KyOe, mapajuiesenurene, npu3Me, IIpamMu/Ie.
CumMmeTpus B IPUPOE, apXUTEKType, TEXHHUKE, B OBITY.

INonsTre mpaBUIBHOTO MHOTOrpaHHMKAa. CBOHCTBA INPaBMIIBHBIX
MHOTOTPaHHHUKOB.

Humuanp m ero anementsl. CedeHue nwimHIpa (mapaienabHOE
OCHOBaHHIO 1 ocH). Pa3BepTka umnmHmpa.

Konyc wu ero oamementsl. CedyeHue KoHyca (mapajieiabHOE
OCHOBAHHIO U MPOXO/IIEe Yepe3 BEPUIMHY), KOHUYECKUE CEUEHHSI.
PasBeprka koHyca.

VYceuennsrit xonyc. Ero oOpasyromas wu Bbicota. CedeHue
YCEYEHHOTO KOHYCa.

Map u cepa. B3ammuoe pacmonoxkeHne chepsl W IUIOCKOCTH.
Ceuenne mapa, chepsl.

[onatne o6 oOpeme Tema. O6beM kyba W TPAMOYTOIBHOTO
mapauenenunena. O0beM Tpu3MBl W OWiIHHApPA. OTHOIICHHUE
00beMOB TOOOHBIX Ted. ['eoOMeTpHUYecKnii CMBICH OIPEAETUTENS]
3-ro mopsiaka.

OOwvembl mHpamuasl W KoHyca. OObem 1mapa. Ilmomanu
NIOBEPXHOCTEH TEIL.

KomOuHamy reoMeTpuIeckux Teil.

14 | Pa3znen 14. MHoxecTBa. ITonstue muoxxectra. [lonmMuoxxectBo. Oneparuu ¢ MHOkecTBaMu. | Y, T
OneMeHThI TeopHH rpados. Omnepanuy ¢ MHOXKECTBaMHU. PellleHre npukiIaHbIX 3a1au.
ITpumeuanue: T — tectupoBanue, P — Hanucanue pedepara, Y — ycrHblil onpoc, KP — koHTpoIbHas paboTa
2.4.2 IlpakTHYecKue 3aHATUSA
Ne HaumenoBanue Coaep:xanue pasgea ®opma
n/n pasnesia/TeMbl TeKyLero
KOHTPOJIs
1 2 3 4
1 cemectp
1 | Pazgea 1. IloBTOpeHue Kypca Buas! miiockux Guryp 1 ux miomais. P, v, T,
MaTeMaTHKH OCHOBHOM IIKONbL. | [IpakTHKO-OpHeHTHpOBaHHBIE 3afadyd B Kypce reomerpuu Ha | KP
wiockocTH. ITpocThie MpOIeHTHI, pa3HbIe CIIOCOOBI X BHIUMCIICHUS.
Cr0>KHbIE IPOIICHTHI.
JluneliHble, KBaJpaTHbIE, JpOOHO-IMHEHHbIE YypaBHEHUS W
HEPaBEHCTBA.
KonrponbHas paboTa 1o teme: «BbpruucineHus u npeoOpa3oBaHusL.
YpaBHeHus1 1 HepaBeHCTBa. ['eoMeTpHst Ha MIIOCKOCTH. »
2 Pasnea 2. Crenenu v KOpHHU. CreneHp C palquOHaJbHBIM M JEUCTBUTENbHBIM mnokazateneMm. | [IP, ¥V, T,
CreneHHas QyHKIUS. VupouieHue BbIpaskeHUH. KP
Konrponsuast pabora mo Teme; «[lomatme cremeHm ¢
palMoOHANBHBIM M JACHCTBUTEIBHBIM IMOKa3areraeM. CTemneHHbIe
(yHKINH, UX CBOMCTBA M TPaUKH.»
3 Pa3znen 3. [TokazaTenbHast Pemennie noka3atenbHbIX YPaBHEHUM METOJIOM YpaBHUBAHUS P, v, T,
(hyHKIHS. 1I0Ka3aTreseil, METOIOM BBEACHUS HOBOU NIEPEMEHHOM, KP
¢yHKIHOHATBHO-TPaUIeCKnM MeToioM. Pemrenne
MTOKa3aTeIbHBIX HEPABCHCTB.
KonrponbHas padora: «Penienue nokazaTeabHbIX ypaBHEHHN
METOJIOM YPaBHUBAHUs NTOKa3aTeNIe U METOIOM BBEJCHUS HOBOM
nepeMeHHoi. Penienue noka3aTenbHbIX HEPABEHCTB.»
4 | Paznea 4. Jlorapugpmsl. Jlorapudm uncna. CBoicTBa JTOrapumMoB. Inp, vy, T,
Jlorapudmudeckas QyHKIusL. [MonsiTre norapupmuyeckoro ypaBHeHHs. Tpu OoCHOBHBIX Mertona | KP

pemieHust  JorapuMHUYECKUX ~ ypaBHEHHH:  (DyHKIMOHAILHO-
rpagU4ecKuii, METoJ NMOTCHLUHPOBAHMS, METOJ| BBEJICHHS HOBOW
NIEPEMEHHOM.

KontponsHas pabora mo Teme: «Jlorapudmmdeckas (QyHKISL.
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Pemenne npocreiimmx gorapuMuUIecKUX ypaBHEHHH.»

2 cemecTp

Pa3nen 5. KoMmmiekcHble yncia.

Brimonnenue pacdye€ToB € IOMOILIBIKO KOMIUICKCHBIX  YHCCII.
HpI/IMCpBI HCITIOJIb30BAHHUA KOMIIICKCHBIX YHCCII.

P, v, T,
KP

Pasnena 6. DineMeHTHI
KOMOHMHATOPHUKH, CTATHCTHKU H
TEOPUU BEPOATHOCTEH.

Kombunaropuka. Kitaccuaeckas popmyiia BEpOSITHOCTH.
OTHocuTeNnbHas YacToTa COOBITHSA, CBOMCTBO €€ YCTOHYMBOCTH.
CraTHCTHYECKOE OlpeseNieHre BeposTHOCTH. OLeHKa BEPOSTHOCTH
COOBITHSL.

Kontponsuas paborta: «Omementsl komOuHatopuku. CoObITHeE,
BEPOSATHOCTH COOBITHS. CIIOXKEHHE M YMHOXKEHHE BEPOSTHOCTEH. »

P, v, T,
KP

Pasnen 7. OCHOBEI
TPUTOHOMETPUH.
TpuroHomeTpudeckue
¢$yHKIHIH.

Pannannas mepa yraa. [ToBopoT TOUKHM BOKPYT Hadasla KOOPIHHAT.
OmnpeneneHue cUHyca, KOCHUHYyca, TaHT€HCAa M KOTaHIeHca. 3HaKU
CHHyCa, KOCHHYyCa, TaHI€HCa U KOTaHT€HCa II0 UEeTBEPTSIM.
3aBUCUMOCTh MEXIY CHHYCOM, KOCHHYCOM, TaHTC€HCOM U
KOTaHI'€HCOM OJIHOTO U TOTO K€ yTa.

CymMma u pasHocTh cuHycoB. CymMMa M Pa3HOCTb KOCHHYCOB.
CuHyc U KOCHHYC BOMHOro yria. @opMynbl HOJOBUHHOIO YTia.
[IpeoOpa3oBaHuss CyMMBI TPHUTOHOMETPHYECKHX (YHKIUH B
NPOM3BEACHNE W  TPOM3BEACHHI B CyMMYy. BbIpaxeHue
TPUTOHOMETPUUYECKUX (QYHKIMH Yepe3 TaHIeHC IOJIOBUHHOTO
aprymenTa. [IpeoOpazoBaHus NPOCTEHIINX TPUTOHOMETPUYECKUX
BBIPAKEHUH.

VYpaBHeHHE cOS X = a. YpaBHCHHE Sin X = a. YpaBHEHHUE tg X = a,
ctg x = a. PelieHue TPUrOHOMETPUUECKUX YPAaBHEHU! OCHOBHBIX
THUIIOB: mpocTreiiune TPUTOHOMETPHUYECKHE yYpaBHEHHS,
CBOJMIIMECS K KBaJApaTHBIM, peIIaeMble pa3JIoKEeHHEeM Ha
MHOKHUTEIH, OTHOPOIHBIE.

IIpocTeiimme TpuroHoMeTpudeckue HepaBeHCTBA. KoOHTponbHas
pabora mo Teme: «lIpeoOpazoBaHME TPUTOHOMETPHUIECKUX
BbIpaKeHUHl. PemieHne TPUTOHOMETPHUYECKHX YpaBHCHUH W
HEPaBEHCTB B TOM UHCIIE C UCTIOJIb30BAaHHEM CBONCTB (DyHKIIMH.»

P, v, T,
KP

Pasnen 8. YpaBHenus u
HEpaBEHCTBA.

Pemenne TeKCTOBBIX 33124 IPO(ECCHOHAIBHOTO COACP)KAHMS.
OOmue MeToAbl pelICHNs ypaBHEHHN. Y PaBHEHNS M HEPAaBEHCTBA C
MOJIYJIEM U C TapaMeTpaMH.

Inp, v, T,
KP

Pasnen 9. Ilpoussoanas
(hyHKIHH, ee TpUMCHEHHE.

®opmynsr quddepernupoanms. [Ipasmra guddepeHnupoBaHms.
Bospacranue u yobiBaHue (YHKIMH, COOTBETCTBHE BO3pacTaHUs U
yObIBaHMsT (PYHKIMHU 3HAKYy NMpou3BOAHOW. [ToHsTHE MPOM3BOAHON
BBICHIETO MOPsAKa, COOTBETCTBHE 3HAKa BTOPOM MPOU3BOJHON
BBINYKJIOCTH (BOrHYTOCTH) (YHKIMM Ha OTpe3ke. 3ajadyu Ha
MakCUMyM H MHUHUMYM. [lOHsATHE acHMNTOTHI, CIOCOOBI HX
olpeziesieHus. AJITOPUTM HUCCeNoBaHusl (QYHKIHHM U TIOCTPOSHUS
ee rpaduka ¢ TIOMOLIBIO TPOHM3BOAHON. JIpoOHO-IHHEHHAS
GyHKIHS.

Haxoxnenne HanOoONbIIEro M HaWMEHBIIETO 3HaYCHHWH (yHKIUH,
MOCTpOeHHE TPpah)KOB MHOTOWICHOB C MCIOJIB30BAaHUEM arapara
MaTeMaTHYeCcKOTo aHalH3a.

Konrponsnass pabGora mo Teme: «QDopMynsl H  TpaBHIia
mudepennmpoBanus. HccnenoBanue QyHKHHMH € HOMOLIBIO
npou3BoiHO#. HanbGouibliee 1 HauMeHblee 3HaYeHUs] PYHKIINH.»

TP, v, T,
KP

10

Pazaen 10. ITepBooGpazHas
(hyHKIMH, ee IpUMEHEHHE.

[TonsTHE HEOTIPEICIICHHOTO HHTETpaJa.

I'eomeTpuueckuii cMbICI OIpeaeneHHoro uHterpaina. Popmyna
Hrerorona - JleiOuuma.

Pemenne 3agad Ha TpPUMEHEHWE WHTETpaia Uil BBIYUCICHUS
¢usnueckux BenwuMH W 1iomazaei. IlepBooOpasHas (yHKIUU.
[IpaBuia HaxoXJIeHUS IepBOOOpa3HbIX. Ee mpuMeHeHue.

P, v, T,
KP

11

Pazgen 11. [Ipsmeie u
IUIOCKOCTH B IIPOCTPAHCTBE.

Teopema o Tpex nepneHIuKyIsApax. JJoka3aTenbcTBO. YTOI MEXITY
MPSIMOI! U TIIOCKOCTBIO. YTOJI MEKAY MIOCKOCTSAMU.

AxkcuoMsl crepeoMeTpud. IlepneHIuKyIIpHOCTE MHpsIMON U
IUIOCKOCTH, MapajuleIbHOCTh JBYX HPSMBIX, MEPHEHINKYJISPHBIX
IUIOCKOCTH, NEPIIEHAUKYIAPHOCTD INIOCKOCTEH.

PacnonoxeHnue mOpsAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.
[lepreHANKYISIPHOCTD M MApaUICNBHOCTh NPSIMBIX M IUIOCKOCTE.

P, Y, T
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CerHII/IBaIOHII/IGCH IpsAMBbIC.

12 | Pa3znmexn 12. KoopauHaThl 1
BEKTOPBI.

Teopema o Tpex nepneHauKyIApax. Jloka3aTeabCTBO. YTOJI MEXIy
NPSIMOM U TUIOCKOCTBIO. YTOJI MEXAY MIIOCKOCTSAMHU.

AKCHOMBI cTepeoMeTpuu. IlepneHIuKyIsIpHOCTh NpPSIMOH U
IUTOCKOCTH, MapaJlIeIbHOCTh JBYX MNPSIMBIX, MEPIEHANKYIISPHBIX
IUTOCKOCTH, IEPIIEHANKYIISIPHOCTD ITIOCKOCTEH.

Pacnonoxxenne mpsAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
[lepneHANKYISIPHOCTD M MAPaIEIBHOCTh NMPSAMBIX M IUIOCKOCTEH.
CkpemuBaromuecs npsiMble.

P, v, T

13 | Pa3pea 13. MHOrOrpaHHUKH U
Tela BpalCHUSL.

[Tnomans 60KOBOM U MOHONM MOBEPXHOCTH NMPHU3MBI, TUPAMUIBL.
Hcnonp3oBanre KOMOWHALIMI MHOTOTPAHHUKOB M TEJ BPAILICHUS B
MIPAKTUKO-OPUEHTUPOBAHHBIX 3a/1adax.

OObeMBl W IUIOLIAZM TOBEPXHOCTH MHOTOTPAaHHUKOB U Tl
BpallleHUS.

P, Y, T

14 | Paszpea 14. MHOXecTBA.
DneMeHTHI Teopuu rpados.

[Monsitre rpada. Ces3HbI rpad, AepeBo, HuKI rpad Ha MIOCKOCTH.
Omnepanuu ¢ MHoxecTBamMHu. OmucaHue peanbHBIX CUTyaIMi ¢
roMo1nIpi0 MHOKeCTB. [IpuMeneHne rpaoB K pemeHHIO 3a/1a.

P, Y, T

[Iprmmeuanne: [TP- npaktiueckas pabota, T — rectupoBanue, P — Hanmcanme pedepara, Y — ycrHsIif ornpoc, KP —

KOHTpOJIbHAs pabota, I3 — momarHee 3agaHue

2.4.3 JIaGopaTopHbIe 3aHATUSA

— HE MPEyCMOTPEHO

2.4.4 Coaep:xaHue CaMOCTOSITEIbHON PadOThI

— HE IIPEyCMOTPEHO

2.4.5 IlepeyeHb y4eOHO-METOAMYECKOI0 00ecneYeHHsl CAMOCTOATEILHOU PadoThI
00y4yarommXxcs Mo AMCHUIINHEe

— HE MPESyCMOTPEHO
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3. OBPA3OBATEJIBHBIE TEXHOJIOI' U
JIiis  peanu3alid KOMIIETEHTHOCTHOT'O IOAXOJa MpPeayCcMaTpUBAeTCS MCIOIb30BaHUE B
y4eO0HOM TIPOIleCCE€ AKTUBHBIX M WHTEPAKTHBHBIX (OPM TPOBEACHUS ayJUTOPHBIX W
BHEAYJIMTOPHBIX 3aHATUH C IEJIbI0 (OPMUPOBAHMS M Pa3BUTHS MPOGECCUOHATBHBIX HABBHIKOB
00ydJaromuxcs.

B yuebHoMm mporecce Hapsiay C TPaaUIHUOHHBIMU OOpa30BAaTEIbHBIMH TEXHOJIOTHUSMHU
HCIIOJIb3YIOTCSI KOMIIBIOTEPHOE TECTUPOBAHUE, TEMATUUYECKUE NPE3EHTALNU, UHTEPAKTUBHBIE
TEXHOJIOTHH.

3.1. O6pa3oBaTe/ibHbIE TEXHOJIOTUM MIPH MPOBEAEHUH JeKIM T

N3yuyaemble pa3aensl (TeMbI) TexHoa0rnu, NpUMeHsieMble IPA
" Koa-Bo yacos
AUCHUTIUHBI NPOBe/IEHUHN JIeKINOHHBIX 3aHATH I
Paspea 1. [ToBTOpenue kypca TexHOTOTHA Pa3BUBAIOIIETO O0YICHUS
MaTeMaTHK{ OCHOBHOM IIIKOJIBI. AynroBH3yalibHbIE TEXHOJIOTHA 10 (5%)
Paspen 2. CreneHu U KOpHU. TexHOTOTHA Pa3BUBAIOIIETO O0YICHUS 16 (4%)
CreneHHast pyHKIuSI. AynnoBu3yanbHble TEXHOJIOTHU
Pa3gen 3. IlokazarenpHast TexHonorus pa3BUBaOLIEro 00yUeHHUs 8 (6%)
byHKIHS. AynnoBu3yanbHble TEXHOJIOTHU
Paznen 4. Jlorapudmsi. TexHonorus pa3BUBaOLIEro 00yUSHHUs 22 (10%)
Jlorapupmudeckas GpyHkums. AynnoBu3yanbHble TEXHOJIOTHU
Pa3gen S. KommiekcHele uncia. AynnoBu3yanbHas TEXHOJIOTHS,
TEXHOJIOTHSI Pa3BHBAIOILETO 00y4YeHUsI, 4 (2%)
po6JIEMHOE U3JI0KEHUE
Pa3gen 6. DneMeHTHI TexHonorus pa3BUBaOLIEro 00yUeHHUs
KOMOWHATOPUKH, CTATUCTUKHU U AynnoBu3yanbHbIe TEXHOJIOTHU 12 (5%)
TEOPHHU BEPOSITHOCTEH.
Pa3nea 7. OcHOBEI AynaunoBuzyasabHasi TEXHOJOTHUS,
TPUTOHOMETPHH. TEXHOJIOTHS Pa3BUBAIOIICTO OOYICHUS, 30 (13%)
Tpuronomerpuueckne GpyHKINH. poOJIEMHOE M3JIOKEHHUE
Paspnen 8. YpaBHeHus u TexHONOTHS Pa3BUBAIOIIETO O0YICHUS 14 (6%)
HEepaBeHCTBA. AynroBH3yaJIbHbIE TEXHOJIOTHH
Pa3gen 9. [IpomsBoanHas GyHKINHM, | AyIHOBU3yalbHAs TEXHOJOTHS,
ee MpUMEHCHHE. TEXHOJIOTHS Pa3BUBAIOIICTO OOYICHHUS, 26 (12%)
MpOoOJIEMHOE U3JI0KEHUE
Pa3gen 10. IlepBooGpaznas TexHOoOTHA Pa3BUBAIOIIETO O0YIEHUS 8 (2%)
(byHKIMH, ee TPUMEHEHHE. AynnoBH3yanbHbIe TEXHOJIOTHU
Pa3gen 11. [IpsiMble 1 TIIOCKOCTH B | AyIHOBU3yalIbHASI TEXHOJIOTHS,
MPOCTPAHCTBE. TEXHOJIOTHSI Pa3BUBAIOIETr0 00y4YeHUsI, 10 (4*)
MpOoOJIEMHOE U3JI0KEHUE
Pa3gen 12. KoopauHate! u TexHOoOTHUs Pa3BUBAIOIIETO 00YUIEHUS 10 (4%)
BEKTOPBHIL. AynnoBH3yanbHbIe TEXHOJIOTHI
Pa3gen 13. MHOrOrpaHHUKY U Tena | AyIHOBU3yalibHAsS TEXHOJIOTHS,
BpAIICHUSL. TEXHOJIOTHSI Pa3BUBAIOIIETO O0yICHHS, 30 (12%)
po0JIEMHOE M3JIOKECHHUE
Paznen 14. MHoxecTBa. DneMeHThl | TeXHOIOTHs pa3BUBAIOMIETO 00y4YeHHS 2
TEopHH rpados. AyoBH3yaJIbHbIE TEXHOJIOTHH
HTtoro no kypey 202
B TOM 4YHc/ie MHHTEPAKTHBHOE 75*
o0yuyenue*
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3.2. O0pa3oBaTe/ibHbIe TEXHOJOTHH NIPH NPOBeIeHUN NPAKTHYECKHX 3aHATHI

(1abopaTopHbIX padoT)

H3zyuaembie pa3iesbl (TeMbl)
JHCHUTTHHBI

TexHoJi0rnU, NPUMeHsIeMble NIPH
NPOBeJeHUH NPAKTHYECKUX H
J1a00pPaTOPHBIX 3AHATUH

KoJj-Bo yacoB

Paspea 1. [ToBTOpenue kypca

Jluckyccust o TeOpETHIECKUM BOIIPOCaM,

MaTEMAaTHKH OCHOBHOM IITKOJIBI. peleHne 3a1a4 HHINBHIYaJIbHO C 10 (6%)
TPYIIIOBBIM 00CYKIEHHEM

Paznen 2. CteneHu u KOpHU. Jluckyccust o TeOpEeTHIECKUM BOIIPOCaM,

CreneHnast pyHKIus. peleHue 3a1a4 UHIUBUIYaTIbHO C 4 (2%)
TPYIIIOBBIM 00CYKIEHHEM

Pa3gen 3. IlokazarenpHast Jluckyccust o TeopeTH4ecKUM BOIIpOcaM,

GbyHKIMS. pelIeHue 3a1a4 HHIUBHYAJIBHO C 10 (6*)
TPYIIIOBBIM 00CYKIEHHEM

Paznen 4. Jlorapudmsr. Jluckyccust o TeopeTH4eCKUM BOIIpOcaM,

Jlorapupmudeckast GpyHkums. peleHue 3a1a4 UHAUBUYaTIbHO C 8 (2%)
TPYIIIOBBIM 00CYXICHHEM, Pa300p perIeHus
3amadq

Pazgen S. KoMmmiekcHele uncia. Juckyccus Mo TEOPETHYECKUM BOIIPOCaM,
pelIeHne 3a1a4 HHINBHIYAJIBHO C 2
TPYIIIOBBIM 00CYXICHHEM, Pa300p perIeHus
3amaq

Paspnen 6. DnemeHTHI Juckyccust o TeEOpeTUYECKUM BOIpOcam,

KOMOWHATOPUKH, CTATUCTUKA 1 pelIeHne 3a1a49 HHANBHIYaJIbHO C 8 (4%)

TEOPUH BEPOSTHOCTEH. IPYNIIOBBIM 00CYKICHUEM

Pa3gen 7. OcHOBEI Juckyccust 1o TEOpETUYECKUM BOIIPOCaM,

TPUTOHOMETPHH. peleHne 3a1a4 HHIUBUIYaIbHO C 14 (6%)

Tpuronomerpuueckre GpyHKINH. IPYNIIOBBIM 00CYXKIEHUEM, pa300p peleHus
3aja4

Pa3gen 8. YpaBHeHus u Juckyccust 1o TEOpETUYECKUM BOIIpOCaM,

HEpPaBEHCTBA. peleHue 3a1a4 HHIUBUYaTIbHO C 12 (6%)
TPYTIIOBBIM 00CYXICHHEM, pa300p peuieHns
3amaq

Pa3gen 9. [lpomsBoanas pyHKumy, | JHCKyCCHS IO TEOPETHYSCKUAM BOIIPOCAM,

ee NIpUMEHEHHE. pelIeHne 3a1a4 NHIUBHIYAJIbHO C 12 (6%)
TPYIIIOBBIM 00CYKI€HHEM, Pa300p perIeHus
3amaq

Pa3gen 10. [lepBooOpazHas Juckyccust o TeOpeTHYECKUM BOIpOcam,

(GyHKINH, ee TPUMCHEHUE. pelIeHne 3a1a4 HHINBHIYaJIbHO C 6 (2%)
TPYTIIOBBIM 00CYKICHHEM

Pa3gen 11. [Ipsimele 1 mmockocT B | J{MCKyccHs IO TEOPETHUECKUM BOIIPOCAM,

MIPOCTPAHCTRBE. pelleHre 3a7a4 HHINBUYaIbHO C 6 (2%)
TPYTIIOBBIM 00CYKJICHHEM

Pa3gen 12. Koopaunate! u Juckyccust 1o TEOpETUYECKUM BOIIPOCaM,

BEKTOPBI. pelieHne 3a/1a4 HHANBHIAYAIBHO C 6 (2%)
TPYTIIOBBIM 00CYKICHHEM

Pa3gen 13. MHororpanHuky ¥ Tena | J{uckyccus Mo TEOpEeTHYECKUM BOIPOCAM,

BpaIlCHHUS. peleHne 3a1a4 HHINBUYaIbHO C 14 (6%)
TPYIIIOBBIM 00CYK/IEHHEM

Pa3gen 14. MHoxecTBa. OnemMenTsl | JlUCKyccUs IO TEOPETHUECKUM BOIIPOCAM,

Teopuu rpados. pelIeHne 3a1a4 NHIUBHYAJIbHO C 2

TPYIIIOBBIM 00CYK/ICHHEM

Hroro no xypey

114

B TOM YHUCJI¢ HHTEPAKTHUBHOE
o0yuyenue*

50*
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4. YCJIOBUS PEAJIM3AIIMU TPOTPAMMbBI YYEBHOM JTUCHUITUJIHBI

4.1. MatepuanbHO-TeXHHYeCcKas 0a3a, HeoOXoauMasi 1Ji51 OCYIeCTBJIECHUS
00pa30BaTeJILHOTO MpOoIecca Mo AUCIHUIINHE
Peanuzanus mporpaMMbl JUCHUIUIMHBI TPEOYET HAMUYKS Y4eOHOTO KaOWHEeTa MaTeMaTHKU.
O6opynoBanue yaeOHOT0O KabWHeTA:

— [10CaJI0OYHBIE MECTA 110 KOJMUYECTBY 00yJarOIUXCS;
— pabouee MecTo IperoaBaTels;

— KOMIUIEKT y4yeOHO-HaIJISAHbIX IOCO0uii;

— KOMIUIEKT JIEKTPOHHBIX BUIEOMATEPHUATIOB;

— 3a/1aHus JUIsl KOHTPOJIBHBIX paloT;

— npohecCHOHAIIEHO OPUEHTUPOBAHHBIC 33/1aHUS;

— MaTepHuaJibl 3K3aMeHa.
TexHuueckue cpeacTBa 00y4eHHUs:

- HepCOHaJ'II)HI)If/'I KOMIIBIOTEP C JIMUCH3WMOHHBIM IIPOTpaMMHBIM O6GCHC‘I€HI/I€M;

— IPOEKTOP C IKPAHOM.

4.2. [lepeyeHb HEOOXOAMMOT0 MPOTPAMMHOTI0 O0ecTeYeHn sl

1. 7-zip apxuBaTop; (JUICH3US HA aHTJL.)

2. Adobe Acrobat Reader mpocmotpinuk (haiiios ; (JIUICH3US -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

3. Adobe Flash Player —rpaduueckuii penaktop; (JUICH3US -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache OpenOffice — oducHsIif nakeT; (JTUICH3US -
http://www.openoffice.org/license.html)

5. FreeCommander - npoBOHUK; (JTUICH3US -
https://freecommander.com/ru/%d0%bb%d0%hb8%d1%86%d0%b5%d0%hbd%d0%b7%d0%b8%d1%8
f/)

6. Google Chrome — 6pay3ep; (JunieH3us -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. LibreOffice — oucHbIii makeT (B CBOOOTHOM JIOCTYIIC);

8. Mozilla Firefox - 6payzep.(murien3us - https://www.mozilla.org/en-US/MPL/2.0/)

43


https://get.adobe.com/reader/?loc=ru&promoid=KLXME
https://get.adobe.com/reader/?loc=ru&promoid=KLXME
http://www.openoffice.org/license.html
https://freecommander.com/ru/лицензия/
https://freecommander.com/ru/лицензия/
https://www.google.ru/chrome/browser/privacy/eula_text.html
https://www.mozilla.org/en-US/MPL/2.0/

5. MIEPEYEHb OCHOBHOM U I[QHOJIHI/ITE.JII)HOFI YUYEBHOM
JUTEPATYPBI, HEOBXOJIUMOM 1151 OCBOEHUS JUCLUIIJIAHBI

5.1 OcHoBHas JUTEpaTypa

1. Maremaruka: anredpa u Hayajaa MaTeMaTHYECKOTrO aHaju3a, reoMeTpusi. Anredpa u
Hayasa MareMatudeckoro anammza. 10-11 xmaccel. ba3oBblii W yrioyOJeHHBIH YPOBHHU :
y4eOHHK AJig o01eo0pa3zoBarenbubix opranuzanuii / L. A. Amumos, FO. M. Komsrun, M. B.
TkaueBa [u ap.]. — 8-e u3a. — Mocksa : IIpocBemenne, 2020. — 463 ¢. — ISBN 978-5-09-
074197-2.

2. Marematuka: anreOpa ¥ Hadajla MaTEMAaTHYECKOTO aHalIu3a, TEOMETpHs.
I'eomerpuss. 10-11 xkmaccel. ba3oBblii W yruIyOJIGHHBI YpOBHM : Y4YEOHHK JUId
obmeobpazoBatenbHbiXx opranuzanuii / JI. C. Atanacsa. B. @. byry3os, C. b. Kagomies [u
ap.]. — 8-e uzn. — Mockaa : [Ipocsemenue, 2020. — 287 c. : win. — (MI'Y - mikone). — ISBN 978-
5-09-073883-5.

3. Marematuka: anrebpa W Hayaja MaTeMaTUYECKOTO aHallh3a, TeOMEeTpHs.
I'eomerpus. 10-11 «kmaccel. ba3oBeli W yriayOn€HHBI ypOBHH : YYCOHHK IS
o0meobpazoBatenbubix opranuzanuii / JI. C. Atanacs, B. @. byry3o0s, C. b. Kagomies u ap.
— 9-¢ m3a. — Mocksa : IIpoceemenne, 2021. — 287 ¢. — (MI'Y — mikone). — ISBN 978-5-09-
078569-3.

5.2 lonoiHUTEIbHAS JJUTEpPATypa

1. Marematuka: anreOpa U Havyajla MaTEeMaTHYECKOTO aHAllU3a, TeoMeTpus. Anredpa u
Hayasna MareMmatuyeckoro ananm3a. 10-11 knaccel. ba3oBblii M yriyOJIeHHBI YpOBHHU :
y4eOHHK 119 001eo0pa3zoBarenbHbix opranusanuii / . A. Anmumos, FO. M. Komsrua, M. B.
Tkauesa [u np.]. - 8-¢ u3a. - Mocksa : [IpocBemenune, 2020. - 463 c. : un. - ABT. yka3aHbl Ha
obopote tutyn. nucta. - ISBN 978-5-09-074197-2

2.Maremaruka: anreOpa ¥ Hayalla MaTeMaTUYECKOTO aHajiu3a, reoMeTpus. Anredpa u
Havasia MaTemaTuieckoro ananusa. 10-11 kiaccel. bazoBelil v yriyOneHHBIN YpOBHU: Y4eOHUK
s obuieoOpasoBaTenbHbIX opranuzamuil / AmumoB . A. m gp. - 5-e m3a. - M. :
[Ipoceemienue, 2018. - 463 c. - (PI'OC). - ISBN 978-5-09-055083-3

5.3 [lepuoguyeckne U3TAHUA

1. Bectnuk MockoBckoro Yuusepcurtera. Cepust 1. MatemaTtuka. Mexanuka. - URL:
http://biblioclub.ru/index.php?page=journal_red&jid=344860

2. BectHuk MockoBckoro YHusepcuteta. Cepus 15. BeluncnurenbHas MaTeMaTuka v
kuoepuetnka. - URL: http://biblioclub.ru/index.php?page=journal_red&jid=237323

3. Bectuk Boarorpaackoro rocynapctBeHHoro — yHusepcurera. Cepus 1.
Maremaruka. ®usuka. - URL: http://biblioclub.ru/index.php?page=journal_red&jid=330573

4. Kganr : HayuyHo-momynspHblii (Qu3uKo-MaremaTnueckuii >xypHan - URL:
http://kvant.ras.ru/
5. Maremartuka B BBICIIEM o0pa3oBaHUU. - URL:

https://e.lanbook.com/journal/2368#journal _name.
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6. Marematnueckue Tpyasl / Muactutyr marematuku um. C.JI. Cobonea CO PAH
(HoBocubupck). — URL.: https://elibrary.ru/contents.asp?id=34069380

7. CMeKaska : Hay4YHO-TIONMYJISIPHBIM eXeMecsauHblil xkypHan / yupeautenr OOO
"MexayHapoHbIN WHCTUTYT IIPOMBIIITIEHHON COOCTBEHHOCTH. - URL:
http://biblioclub.ru/index.php?page=journal_red&jid=253041

5.4. IlepeyeHn pecypcoB MHPOPMALMOHHO-KOMMYHUKAUOHHOM ceTH « UHTEpHETY,
HEe00XO0IUMBIX /Il OCBOCHUS AU CHUIINHbBI

1. basbr gannbeix komnanuu «MBUCy : [poccuiickue Hay4dHbIE KypHAJIBI IO BOIIPOCAM
MEeJaroruku M 0o0pa3oBaHUS, SKOHOMUKH W (PUHAHCOB, WH(GOPMAIMOHHBIM TEXHOJIOTHSM,
SKOHOMHMKE U TMPEINPUHUMATENIbCTBY, OOIIECTBEHHBIM M TyMaHUTAPHBIM  HayKaM,
uHauBHAyaidbHble u3ganus, Bectnuku MI'Y, CIIOI'Y, craructudeckue usnanus Poccun u
crpan CHI'] : caiit. — URL.: https://eivis.ru/basic/details.

2. bonbias poccuiickas SHIMKIONEANS : [IEKTPOHHAS BEPCUsi CBOOOTHOTO JTOCTYTIA]
: caiit / MunuctepctBo KynsTypsl PD. — URL.: https://bigenc.ru/.

3. T'PAMOTA.PY : cnpaBouHO-HH(POPMAITMOHHBI UHTEPHET-TIOPTAI : CAUT : [pecypc
cBOOOMHOrO noctyna] / (QyHKIMOHUPYET TpU MNojAepkke MuHucTepcTBa HU(PPOBOro
pa3BHTHS, CBSI3U U MacCOBBIX KomMmyHuKanmii P®. — URL: http://www.gramota.ru.

4. KubepJlennHnka : HaydHas OJJIEKTpOHHas OWOIMOTEKa : [pOCCHUHCKHE Hay4dHbIE
KypHaJbl] : caliT : [pecypc cBoboaHoro noctymna] . — URL: http://cyberleninka.ru.

5. Kynberypa.P® : mopran kyiapTypHOro Hacieaus U Tpaguiuii Poccun. Kuno. Mysen.
Mysbika. TeaTpsl. Apxutekrypa. Jluteparypa. [lepconsl. Tpaguiuu. Jlekiuu : caiiT : [pecypc
cBoOoHOTO octyna] / MunuctepcTBoO KynbTypbl PO, — URL: http://www.culture.ru.

6. Hayka.pd : obunmanbeiii cadt JlecsTunernss Hayku W TexHojoruii B Poccuu :
[pecypc cBoboanoro mocrymnal. — URL: https://mayka.pdy/.

7. Hayunas oayiekTpoHHass OuOimoreka myoOnukanui «elLibrary.ru» : [poccuiickue
Hay4dHbIE >KYpHAIIbI, TPYAbl KOH(pepeHIuiH — Ooiblnas 4acTh MpEJCTaBIeHa B CBOOOIHOM
JIOCTYIIE;, POCCUUCKUU HMHGPOPMAIIMOHHO-aHAIIUTUYECKUN TOpTaJl B 00JIacCTM  HAayKH,
TEXHOJIOTUH, MEAUINHBI, 00pazoBanus — Poccuiickas HanMoHanbHas 0a3a JaHHBIX HAYYHOTO
mutupoBanus (PUHIL)] : caiit. — URL: http://elibrary.ru.

8. HamumonanbHas SJ€KTpOHHAs OMONMMOTEKa [BKIIOYAET DIEKTPOHHYIO OUOIHMOTEKY
mucceptaiuii PI'B] : denepanvhas rocymapctBeHHas wHGOpMAIMOHHAsS CHCTEMa © CalT /
MunuctepctBo kyiabrypel P®. — URL: https://rusneb.ru/ (docmyn — ¢ uumanvuwix 3anax
bubruomexu unuana).

9. Od¢uumaneHblil WHTEpHET-MOpTaN MpaBoBOM uHopmanmu : deaepaabHas
rocyaapcTBeHHasi HHGOPMAIIMOHHAs CUCTEMA : CalT : [pecypc cBobomHoro aoctymal. — URL:
http://pravo.gov.ru/.

10. Poccuiickast JIeKTpOHHAS IIKOJIA : TOCYIapCTBEHHAs oOpa3zoBaTenbHas riardopma :
callT : [MOJIHBIM WIKOJBHBIA KypC YpOKOB — pecypc cBoOoanoro noctymal. — URL:
https://resh.edu.ru/.

11.Poccuiickoe obpazoBanue : (heepalibHbII MOpTal : [pecypc cBOOOIHOTO AocTyNHa]. —
URL.: http://www.edu.ru/.

45


https://elibrary.ru/contents.asp?id=34069380
http://biblioclub.ru/index.php?page=journal_red&jid=253041
https://eivis.ru/basic/details
https://bigenc.ru/
http://www.gramota.ru/
http://cyberleninka.ru/
http://www.culture.ru/
http://elibrary.ru/
https://rusneb.ru/
http://pravo.gov.ru/
https://resh.edu.ru/
http://www.edu.ru/

12. Pycckas nutepatypa u Qoabkiop : GpyHIaMeHTaIbHAS AJIEKTPOHHAs OMOIMOTEKa :
MOJIHOTEKCTOBas MHGOpPMallMOHHAs CUCTeMa : calit : [pecypc cBoOoaHOoro moctrymnal /
WuctutyT MupoBoii tutepatypsl uM. A. M. I'opekoro PAH. — URL: http://feb-web.ru/.

13. CJIOBAPU.PY : NMUHTBUCTUYECKUU MPOEKT : caiT / MHCTUTYT PYyCCKOTrO s3bIKa
um. B. B. Bunorpamosa PAH. — URL.: http://slovari.ru/start.aspx?s=0&p=3050.

14.YuraneHblil 3a71 : HAMOHAJIBHBIA MPOEKT COEPEKEHHUS] PYCCKOM IJUTEpaTyphl :
[>KypHalbl, albMaHaxu, Ta3eThl CBOOOHOTO noctyna] : cait / Coro3 mucatenet XXI Beka. —
URL.: http://reading-hall.ru/magazines.html.

15. ObC «BOOK.ruy» : [yueOnbie m3nanus — kosuiekius ais CIIO, xypHanbl] : calT. —
URL.: https://www.book.ru/cat/576.

16. OBC «Znanium.comy : [y4cOHbIC, HaydHble, HAYYHO-IIOMYJIIPHBIE MAaTCPUAIbI
pa3IMYHBIX M3/1aTENIbCTB, )KypHabI ] : caiT. — URL.: http://znanium.com/.

17. OBC «YuuBepcurerckas Oubnmuorexka ONLINE» : [yueOHble, HayuyHBIC 3HaHMS,
MIEPBOMCTOYHHUKH, XYJAOXKECTBEHHBIC IPOU3BEIACHUS PA3JIMYHBIX M3ATCIIBCTB, JKYPHAIIBI,
MyJIbTUMEIUNHAS KOJUICKIHS, KapThl, OHJANH->HIMKIONEANH, cioBapu| : cait. — URL:
ttp://biblioclub.ru/index.php?page=main_ub_red.

18. DBC «IOPAUT» : o6pa3oBatenbHas miaThopMa : [y4eOHHKH U ydeGHbIe TOCOOHs
m3narenscrBa «FOPAM Ty, menua-Matepuansl, Tectsl] : caitt. — URL: https://urait.ru/.

19. OBC wuznarenbctBa «Jlanb» : [yuyeOHBbIC, HaydHble H3JaHUS, TEPBOUCTOUYHHUKH,
XYJ0’)KECTBEHHbIE MPOU3BEACHUS pPa3IMYHbIX M3IAaTeNbCTB; >KypHaubl| : caidt. — URL:
http://e.lanbook.com.

20. DnexrpoHHblii  katanor [KyOaHCKOro TrocyJapcTBEHHOTO YHHMBEPCHUTETA H
¢wmanos] // Dnektponnas oubamorexka Kyol'Y : caifT : [pecypc cBoOOmHOTO mocrtymal. —
URL: http://212.192.134.46/MegaPro/Web/Home/About.

21. Dunuknoneauym :  [OHruknoneauu. CnoBapu. CrnpaBOYHMKH]| :©  CalT
[MOTHOTEKCTOBBIN pecypc cBOOOIHOTO nocTyna] / m3marenbeTBo «Jlupekr-Meauay . — URL:
http://enc.biblioclub.ru/.
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6. METOANYECKHUE YKA3AHUSA OBYUYAIOIIUMCS ITIO OCBOEHUIO
JTACHUATNJIVHBI

JlucuuniauHa HauesneHa Ha (OpMHUpOBaHHME O0IIEy4YEeOHBIX KOMIETEHIIMM, TAKUX
KaK CIIOCOOHOCTh JEMOHCTpAlMM OOIIEHAayUYHbIX 0a30BbIX 3HAHUI €CTECTBEHHBIX HaYK,
MaTeMaTUKH, IOHUMaHHE OCHOBHBIX (DAKTOB, KOHUEMIINHI, IPUHIIUIIOB U TEOPUH.

OOydeHHe CTYyJEHTOB OCYILIECTBISIETCS [0 TPAAULIMOHHONW TEXHOJIOTUU (JIEKIIHH,
IPAKTUKHN) C BKJIIFOUEHUEM MHHOBALIMOHHBIX JIEMEHTOB.

C TOYKM 3pEeHMS MCHOJB3YEMBIX METOJOB JIEKIIUHU MOAPA3IEIIFOTCS CIELYOIUM
oOpa3oM: HMH(POPMAIIMOHHO-OOBSICHUTEIbHAS JIEKLMsI, I[TOBECTBOBATENIbHAS, JIEKIUS-
Oecena, mpoOIeMHas JICKITUA U T. II.

YcTHOE — M3NOKEeHWEe ~— ydyeOHOro  marepuaiga Ha  JIEKIMH  JOJDKHO
KOHCIIEKTUPOBAThCs. ClIylaTh JIEKIUIO HY’KHO YMETh — OJIEP>KUBATh CBOE BHUMAHHUE,
IIOHATh W 3allOMHUTH YCJBIIIAHHOE, YJIOBUTh MHay3bl. B mpomecce wu3noxeHns
IIPENOAABaTENIEM JIEKIUM CTYAEHT JOJDKEH BBIICHUTH BCE HEIMOHSATHBIE BOIPOCHI.
3anuceiBaTh COJAEpKAHUE JIEKUMU HY)KHO O00S3aTebHO — 3alKMCH MOMOTaroT
NOJIEP’KUBATh BHUMAaHUE, CIIOCOOCTBYIOT MOHMMAHUIO U 3aTIOMUHAHUIO YCIIBIILIAHHOTO,
OPUBOJUT 3HAHUE B CHUCTEMY, CIyXKaT OMOpoM il mepexona K Oosee TiryOoOKoMy
CaMOCTOSITEIIbBHOMY U3YUYEHHUIO IIpEAMETA.

Meroauyeckue peKOMEHJANU 110 KOHCIIEKTUPOBAHUIO JICKIUH:

— 3aIUCh JOJIKHA ObITh CUCTEMHOM, IPEJCTABIATh COOON COKpAIEHHBIM BapUaHT
jgekuuu npenojasarens. HeoOxomumo ciymatb, OOAyMbIBaTh M 3alUCHIBATh
OJIHOBPEMEHHO;

— 3amuch BEAETCS OYEeHb OBICTPO, YETKO, IO BO3MOXKHOCTU KOPOTKUMH
BBIPKCHUSIMU;

— HE IMpeKpamas Ciaymarb IPenoaaBaTeNs, HYXXHO 3aluCbiBaThb TO, 4YTO
HeoOXxoauMo ycBouThb. Henb3s 3amucbiBaTh Cpa3y JKe€ BBICKA3aHHYIO MBICIh
MIPENOAAaBaTelIsA, CIEAYET €€ MOHATh U MOCIE 3TOr0 KPaTKO 3alMcaTh CBOMMH CIOBaMU
WM CIIOBaMU mpernogaBaTens. BaxxHo, yToObl B HeW HE ObUI OTEPSIH OCHOBHOM CMBICI
CKAa3aHHOTIO;

—MMEHA, AaThl, HA3BaHUs, BBIBOJIbI, OIIPEAEICHHUS 3aIIMChIBAIOTCS TOYHO;

—clenyeT oOpaTUTh BHUMaHHE Ha o(hopMIIEHHE 3amucH JieKuuu. g Kakaoro
npenMera 3aBoguTcs oOmas Terpaib. OTIMYHBIM OT OCTalIbHOIO IIBETa CIEIYET
BBIJICIIATh OTHAEJIBHBIE MBICAIM M 3aroJOBKM, COKpallaTh OTHAEJIbHBIE CJIOBA U
NpEJIOKEHUs, HUCIOIb30BaTh YCIOBHbIE 3HAKW, OYKBBI JIATUHCKOTO U TPEYECKOTrO
as(aBUTOB, a TAK)KE€ HEKOTOPBIE MTPUEMBI CTEHOTPa(UIECKOT0 COKPAILICHHUS CIIOB.

[IpakTueckue 3aHATUSA IO AUCHUIUIMHE «MaTeMaTrka» MpOBOASTCS MO CXEME:

— YCTHBIN OINPOC IO TEOPUH B HAYAJIE 3aHATHS;

— paboTa B rpymnmax no pa3peieHuto pa3inyHbIX CUTyaluil 0 TEME 3aHITHS;

— PpElIeHUE NIPAaKTUYECKUX 3a]1a4;

— WHOUBUAYaJbHBIC 3aJJaHUS IS pabOThl HA MPAKTUUYECKUX 3aHATHUSX.

[{eqp MpakTUYECKOTO 3aHATHS - HAYYHUTh CTYACHTOB IPUMEHSATh TEOPETUYECKUE
3HAHUSA [PU PEUIEHUH MTPAKTUYECKUX 3a/1a4 HA OCHOBE PEaJIbHBIX TAHHBIX.

Ha nmpaktrueckux 3aHSITHIX MPeoOaaaroT CIeIyOUUe METOIbI:
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1. BepOGanbHBIC (TTPEOOIAMAIOIIMM METOIOM JIOJDKHO OBITH OOBSICHEHHE);

2. mpakTU4eckue (MMChbMEHHBIE 3aHusl, TPYNIOBbIC 3a/IaHUA U T. I1.).

BaxxHbpIM  uig  cTyAeHTa  SIBJISIETCS yMEHWE  palMOHAJIbHO  MOAOUpAThH
HeoOXonuMyt0 ydeOHyto mnutTeparypy. OCHOBHBIMU JIMTEPATypHBIMH HCTOUYHHUKAMU
SBJISIFOTCSL:

— oubnuoteunsie pouabl punmnana Kyol'V;

— DJJIEKTpOHHAass OuONMOTEeYHass cucTeMa «YHHUBEpCUTETCKas OubIuoTeKa OH-
JIaliH»;

— 3JIeKTpOHHas 6nbnnoteyHas cucrema M3natenbcTBa «Jlauby.

[Touck kHUTr B OMOMMOTEKE HEOOXOMMMO HAYMHATH C WM3YYEHUS IPEIMETHOTO
Karajora M CO3JaHMs CIMCKAa KHUT, MOCOOMH, METOJWYECKUX MAaTEpHaJiOB IO TEME
u3ydeHus. [IpocMOTp KHUTH Ha4MHAETCA C TUTYJIBHOTO JIUCTA, CIACAYIOUIETO IOCIe
000xku. Ha HEM OOBIYHO MOMEIIAIOTCS BCE OCHOBHBIC JaHHBIC, XapaKTEPU3YIOIINE
KHUTY: Ha3BaHUE, aBTOP, BHIXOJHBIC JJAHHBIC, JTaHHBIE O Tiepen3aanuu u T.1. Ha obopote
TUTYJIBHOTO JIUCTA NAa€TCsl aHHOTAIMsI, B KOTOPOW YKa3bIBAETCS TEMATHKa BOIIPOCOB,
OCBEHICHHBIX B KHUTE, OINpPEACNICTCS KPYr 4MTareliel, Ha KOTOPBIM OHA pacCuMTaHa.
bonbiioe 3HaueHWe HMEET NPENUCIOBUE KHHUTH, KOTOPOE 3HAKOMHUT YUTATENsl C
JUYHOCTBIO aBTOPa, MCTOPUEH CO3[aHUsI KHUTH, PACKPBIBAET cojepkanue. [Ipounn
MPEAUCIOBUE U TIONY4YMB OOIIee MPEACTABICHHE O KHUTE, CIEAyeT OOpaTUThCS K
orjanieHuio. OriaBieHNe KHUTH 3HAKOMHUT 00y4aeMOro C COJEepP>KaHUEM U JIOTUYECKON
CTPYKTYpPOH KHHUTH, TO3BOJSET BBIOpaTh HYXKHBIM MaTepual id W3ydeHus. lof
W3/IaHUs KHUATHU TIO3BOJISET CYyIUTh O HOBH3HE Marepuana. Uem damie KHUTA M3TaETCH,
TeM  OOJBIIYI0 IEHHOCTh OHA TPEACTaBIsAeT. B KHUTE MOTYT OBITh NMpUMEUYaHUS,
KOTOpBIE COJEpKaT pa3IUyYHbIe IOMOJHUTEIbHBIE cBeleHus. OHM TedaTaloTcs BHE
OCHOBHOTO TEKCTa M Pa3biACHSIIOT OTACIBbHBIC BOMPOCHL. [IpemMerHbie U andaBUTHBIC
yKazaTeau 3HAYUTEIHHO 00JIerdaroT MOBTOPEHHE M3JI0KEHHOTO B KHHUTE MaTepuana. B
KOHIIE KHWTHM MOJKET pacrojiaraThCsi BCIIOMOTaTelbHBIM Marepuan. K Hemy o0OBIYHO
OTHOCATCS MHCTPYKIIMH, TPUIIOKEHUS, CXEMbI, CUTYaIlMOHHBIE 3a/l1aud, BOMPOCHI IS
CaMOKOHTPOJIS U T.1I. JI1st myd1ero mpeacTaBieHuUsT M 3alIOMUHAHMS MaTepuaia
11€JIECO00Pa3HO BECTH 3AMUCH U KOHCIIEKTHI PA3JIMUHOTO COJEPKAHUS, @ UMEHHO:

— TIOMETKH, 3aMEUaHus, BBIJICIICHHUE TJIaBHOTO;

— TUTaH, T€3UCHI, BHITUCKHU, IIUTATHI,

— KOHCIIEKT, pabouasi 3aIuch, pedepat, T0KIal, JSKIHI U T.1.

Yurarh y9eOHUK HEOOXOIUMO BIYMYHBO, BHUMATEIBHO, HE IMPOITyCKas TEKCTa,
CTapasch TMOHATh KaXAyl (pa3y, OTHOBpPEMEHHO pa3dupasi MPUMEpHI, CXEMBI,
TaONWIBI, PUCYHKH, MPUBEAEHHBIE B ydeOHWKe. OMHMM W3 BaXHEHIIUX CPEJCTB,
CHIOCOOCTBYIONTNX 3aKPEIJICHUIO 3HAHWH, SBISETCS KpaTKas 3amuch MPOYUTAHHOTO
Marepuana — COCTaBJIeHHE KOHCIeKTa. KOHCIEeKT — 3TO KpaTKoe CBSI3HOE H3JI0KEHUE
collepKaHUsl TeMbl, YHEOHMKA WJIM €ro 4acTH, 0e3 MoApOOHOCTEd U BTOPOCTENEHHBIX
nerainei. 1lo cBoeWl CTPyKType H© MOCIENOBATEIBHOCTH KOHCIIEKT  JOJKEH
COOTBETCTBOBAThH IJIaHy yueOHuKa. [l09TOMy BayKHO CHayaia COCTaBUTH ILJIaH, a TOTOM
MUcaTh KOHCIIEKT B BHUJIE OTBETa HAa BOMPOCHI iaHa. Eciam yueOHWK pasnenéH Ha
HEOOJIbIITNE 03arjaBjeHHBIC YaCTHU, TO 3ar0JIOBKM MOXHO PAacCMaTpUBaTh KaK MyHKTHI
MJ1aHa, a U3 TeKCTa KaKJIOM YacTh CIEMyeT 3almucaTh T€ MBICIH, KOTOPhIE PACKPHIBAIOT
CMBICII 3aroyioBKa. TpeboBaHUS K KOHCIICKTY:
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— KpPaTKOCTh, CKATOCTh, 11€71€CO00Pa3HOCTh KaXKJ0TO 3alHChIBAEMOTO CIIOBA;

— COJIEpPXATENbHOCTh 3alMCH- 3aMMChIBAEMbIE MBICIU cieayeT (HOpMyIUpOBaTh
KpaTko, HO 0Oe3 ymiepOa st cmbicia. OObEM KOHCHEKTa, KaK MPaBHIIO, MEHBIIE
M3y4yaeMoro Tekcra B 7-15 pa3s;

—KOHCIIEKT MOXET OBITh KaK MPOCTBIM, TaK M CJOXKHBIM IO CTPYKType — 3TO
3aBUCHUT OT COAEP/KAHUS KHUTH U LIEIH €€ N3YUCHUS.

Metoauyeckue peKOMEHJAlNH 0 KOHCIIEKTUPOBAHUIO:

— OPEXJe YEM HAdaTh COCTABIATH KOHCIIEKT, HY’KHO O3HAKOMHUTBLCS C KHHIOM,
MIPOYUTATh €€ CHavaJsla O KOHIIA, TOHATh IPOYUTAHHOE;

— Ha 00JIOKKE TETPaJM 3allMChIBAIOTCS HA3BaHUE KOHCIIEKTUPYEMOM KHUTH U UMS
aBTOPA, COCTABJISAETCS IUIAH KOHCIIEKTUPYEMOIO TECTA;

— 3aIUCH JIy4dllle JeNaTh NPU NPOYTEHUH HE OJHOTO-ABYX a03aleB, a LEJIOoro
naparpada Uim riaBbl;

— KOHCIIEKTUPOBAHHE BEAETCS HE C LEJIBI0 UMETh ONPENEIEHHBIN 3allicy, a I
0oJiee MOJHOTO OBJAJEHUS COJEP)KAaHUEM H3Yy4aeMOro TEKCTa, MO3TOMY B 3aIUCX
OTMEUAETCs] U BBIIEISAETCS BCE TO HOBOE, MHTEPECHOE M HY)KHOE, YTO OCOOEHHO
MIPUBJIEKJIO BHUMAHUE;

— TOCJe TOro, Kak CclejaHa 3aluch COAEp:KaHMs mnaparpada, IJaBbl, CIEAYyeT
nepeuuTaTh €€, 3aTéM CHOBa 0OpaThCsi K TEKCTYy M IMPOBEPUTH ce0sl, MPaBUIBHO JIH
U3JI0KEHO COZECPIKAHUE.

TexHHKa KOHCIIEKTUPOBAHUS:

— KOHCHEKTUPYS KHHUTY OOJbIIOro o0OBEMA, 3alHUCh CIEAYET BECTH B OOIIEH
TeTpajiy;

— Ha KaXKJIOW CTPaHUIIE CJIEBA OCTABIIAIOT MOJIA MMUPUHON 25-30 MM [JId 3anucu
KOPOTKHUX MMOJ3aroJIOBKOB, KPATKUX 3aMEYaHU I, BOIPOCOB;

— Ka)KJasi CTaHULA TETPAIu HyMEpPYeTCs;

— JIJIS1 TIOBBIILICHHS] YUTAEMOCTH 3aMUCH OCTABJISIOT MHTEPBAJIBI MEXKY CTPOKAMM,
ab3ariamMu, HOBYIO MBICJIb HAUMHAIOT C «KPAaCHOM» CTPOKH;

— NP KOHCIEKTHMPOBAHMWU IIUPOKO MCIOJB3YIOT PAa3JIMYHBIE COKPALIECHUA H
YCIIOBHBIE 3HAKH, HO HE B yIIEpO CMBICIY 3amUCaHHOro. PekoMeHayeTcsi MpUMEHSTh
o0IIeynmoTpeOUTENbHbIE COKpAIlleHusl, HampuMep: M.0. — MOXKeT ObITh; TOC. —
roCyJapCTBEHHBIN; 11.0. — JOHKHO OBITH U T.J.

— HE CcleayeT COKpalmaTe WMEHa W Ha3BaHWs, KpOME OYEHb YacTo
MOBTOPSIOIINXCS;

— B KOHCIIEKTE HE€ JOJKHO OBITh MEXaHMYECKOrO MEpEnUChIBaHUS TeKcTa 0e3
MPOIyMBIBaHUS €r0 COACPKAHUS U CMBICIIOBOTO aHAIU3A.

CamocrosiTenbHas paboTa CTYyIEHTOB SIBISIETCS BakHewied (opmoil yueOHO-
MO3HABATENILHOTO Mpoiecca. OCHOBHAS LEIb CAMOCTOSITEIbBHOW pabOThI CTYJIEHTa MPHU
M3YYEHUU AUCHUIUIMHBI — 3aKpENHUTh TEOPETUYECKUE 3HAHMSI, TMOJYYEHHBIE B XO[I
JIEKIIMOHHBIX 3aHATHH, a Takke CHOPMHPOBATH MPAKTUYECKHUE HABBLIKA MOJTOTOBKHU B
obOnactu marematuku. CamocTosiTelibHas paboTa CTyAEHTa B IPOLECCE OCBOCHUSA
JUCHUTUINHBI «MaTeMaTHuKa) BKJIIOYAET:

— U3Y4EHUE OCHOBHOM U JOIOJIHUTEIBHON JIUTEPATYPhI IO KYpCy;

— paboTy C 3IEKTPOHHBIMHU YYEOHBIMU PECYPCAMH;

— U3y4YeHUE MATEPUATIOB IEPUOIUYECKOMN TIEYaTH, UHTEPHET PECYPCOB;
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— MOATOTOBKY K TECTUPOBAHMUIO;
Opranuzanusi TEKyIIero KOHTPOJsl 3HAHWM, YMEHUU W HABBIKOB OOYYarOIIUXCS
OCYUIECTBJISICTCS MyTEM TECTUPOBAHUS U KOHTPOJBHBIX PadoT.
dopMoil MPOMEKYTOUHOU aTTECTAIMH SBISIETCS dK3aMEH. JK3aMEH COCTOUT M3
TEOPETHUYECKUX BOIIPOCOB U MPAKTUYECKUX 3aJIaHUU.
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7. OHEHOYHBIE CPEJACTBA JJIsA KOHTPOJIS YCIIEBAEMOCTH

7.1. IlacnopT (poH/1a OLIEHOYHBIX CPEACTB

Kox xonTponupyemoit
Ne HaumeHOBaHHE OLIEHOYHOTO
KonTpomupyemsie pa3mensl (TeMbl) JUCIUATLUTHBL KOMIIETECHITNN
n/m cpencTBa
(wn ee JacTh)
Pa3nex 1. [ToBTopenue kypca maremaruku | OK-01, OK-02, OK-03,
1. OCHOBHOI IIIKOJIBL. OK-04, OK-05, OK-06, | Ompoc, npakTmueckas padbora
OK-07, 1K 2.4.
Pazgen 2. Crenenu u kopau. CteneHnHas OK-01, OK-02, OK-03,
2. byHKIHsA OK-04, OK-05, OK-07, | Ompoc, npakTHieckas paboTa
' TK 2.4,
Pa3nen 3. [TokazarenbHas GpyHKIus. OK-01, OK-02, OK-03,
3. OK-04, OK-05, OK-07. Omnpoc, npakTuyeckas padoTa
4 Pa3nen 4. Jlorapudmel. OK-01, OK-02, OK-05, T
' Jlorapudmuueckas QyHKIHUS. OK-07, TIK 2.4. poc, mp p
Pa3nen 5. KoMiiekcHbie yuca. OK-01, OK-02, OK-05,
S. OK-07, TIK 2.4. Ormpoc, nmpakTudeckas pabora
Pa3znes 6. DiieMeHThl KOMOMHATOPUKH, OK-01, OK-02, OK-03, | Onpoc, npakriyeckas paGora
6. | craTucTHKY M TeOpUH BEPOATHOCTEIA. 3?3‘;{ OK-05, OK-07,
Pa3nen 7. OCHOBBI TPUTOHOMETPHH. OK-01, OK-02, OK-03, | Ompoc, npakruueckas pabora
7. | Tpuronomerpuueckue GyHKIHH. 3?31 OK-05, OK-07,
Pa3nen 8. YpaBHeHUS U HEPABEHCTBA. OK-01, OK-02, OK-03, | Ompoc, npakTuueckas padbora
8. OK-04, OK-05, OK-06,
OK-07.
Paznen 9. [IpousBoanas GpyHkuuu, ee OK-01, OK-02, OK-03, | Ompoc, npakTudeckas pabora
9. MIPUMEHEHHE. OK-04, OK-05, OK-07,
IK 2.4,
Pasnen 10. [lepBooOpasuas Gpyukuuu, ee | OK-01, OK-02, OK-03, | Onpoc, npakrueckas pabota
10. MIPUMCHECHHE OK-04, OK-05, OK-07,
' TK-2.4.
11 Pazpnen 11. [IpsiMbie 1 TIIOCKOCTH B OK-01, OK-02, OK-03, | Ompoc, npakTudeckas pabora
" | mpocTpaHCTBe. OK-04, OK-05, OK-07.
Pa3nen 12. KoopuHATHI M BEKTOPHI. OK-01, OK-02, OK-03, | Ompoc, mpakTuueckas pabora
12 OK-04, OK-05, OK-07.
Pa3nen 13. MHOrOrpaHHHKY | TeJa OK-01, OK-02, OK-03, | Ompoc, nmpakTuueckas pabora
13. | Bpamenus. OK-04, OK-05, OK-07,
I1K-2.4..
14 Pa3nen 14. MuoxecTBa. DJI€MEHTHI OK-04, OK-05, OK-07, | Ompoc, npakTudeckas pabora
" | Teopuu rpados. TK-2.4.

7.2 Kputepum olleHKH

Kpurepnu oneHkH 3HAHUH CTYJACHTOB B LIeJIOM IO JMCHMILJIMHE:

«OTJINIHO» - BBICTABJISIETCA

CTYJICHTY, IIOKAa3aBIIEMY  BCECTOPOHHHUE,
CUCTEeMaTH3UPOBAHHbIE, TIyOOKHWE 3HaHUS y4yeOHOW MporpaMMbl JAUCHUIUIMHBI M YMEHUE
YBEPEHHO NPHUMEHATh WX HA INPAKTUKE NPHU PEHIEHHMH KOHKPETHBIX 3ajad, CBOOOAHOE M
MPaBUIbHOE 00OCHOBAHHUE MPUHSTHIX PEIICHHIA;

«XOPOLIO0» - BBICTABIISIETCS CTYAEHTY, €CIIM OH TBEPJO 3HAET MaTepuai, I'PaMOTHO H,
[0 CYLIECTBY, H3JIaraeT €ro, yMeeT NPHUMEHATH IIOJy4YCHHBbIE 3HAHMSA HA IIPAKTHUKE, HO
JOIYCKAaeT B OTBETE UJIU B PEIICHUU 3a/1a4 HEKOTOPbIE HETOYHOCTH,

«YAOBJIETBOPUTEJIBHO» - BBICTABIISIETCS CTYACHTY, MOKa3aBIIeMy (pparMeHTapHBIH,

pa3pO3HEHHBIM XapakTep 3HAHWM, HEJIOCTATOYHO IMpaBUJIbHbIE (OPMYIUPOBKU 0a30BBIX
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MOHATUH, HApPYIIEHHUS JIOTWUYECKOW IMOCIEAOBATEIbHOCTH B H3JIOKEHUH MPOrPaMMHOTO
Martepuaisa, HO TPU OTOM OH BJaJeeT OCHOBHBIMH pa3lesiaMd y4eOHOW MpOTpaMMBl,
HEOOXOAMMBIMH JUIA JabHEHIIEro O0y4YeHHsI U MOXET MPHUMEHATH TOJIYYCHHbIE 3HAHUS IO
oOpa3ily B CTAaHJApTHON CUTYallUU;

«HEey/10BJIETBOPUTEJILHO» - BBICTABISIETCS CTYAEHTY, KOTOPBI He 3HaeT Oosbliel
YacTH OCHOBHOTO COJIep)KaHUS Y4eOHOH mporpaMMbl JUCIHMIUIMHBL, JOMYCKaeT TpyOble
omunOku B (OPMYTUPOBKAX OCHOBHBIX TMOHATHUH AMCHUIUIMHBI U HE yMEET HCIOIb30BaTh

IIOJIYYCHHBIC 3HAHUWA IIPHU PCIHICHNUH THUIIOBBLIX IIPAKTUYCCKUX 3a1a4y.

7.3. OueHOYHBIE CPEICTB AJIs IPOBEACHHUS TeKyLleil aTTecTalun

Texymuii KOHTPOJIb TPOBOAUTCS B popMe:
— (ppoHTaNBHBII OITpOC
— TECTHUPOBAHHE MO TEOPETUUECKOMY MaTEpHaTy
— mpaktudeckas (JiabopatopHas) paboTa

— 3ammuTa pedepara

[IpakTnueckuii IIpumepst
®opma JInunbie KayecTBa
aTTeCTALMI 3HaHuA Ymenus OTIBIT crymenTa OIICHOYHBIX
(B1ameHue) CpenCTB
YcTHBIN KouTpons OueHka yMeHUs OrneHka O1eHKa crrocoOHOCTH KouTpoabHsie
(TMCBEMEHHBIN) | 3HAHUH 11O pa3nuJartb HaBBIKOB OTIEPATUBHO U BOTIPOCHI IO
otpoc 10 | OTpENETICHHBIM | KOHKpPETHBIE paboTHI ¢ KauyeCTBEHHO OTBEYATh | TeMaM
TeMaM mpobiemMam TIOHATHS JUTEPAaTypHBIMU | Ha ITOCTABJICHHBIC TIPHUJIATAIOTCS
HMCTOYHUKAMU BOIPOCHI
IIpaxktuueckue | KonTpous OreHKa yMeHUs Orenka Ouenka cnocobnoctit | Temsl padot
(1abopaTopHbl | 3HAHUS BBITIOJTHATH HaBBIKOB OTIEPaTUBHO U TIPUIAraroTCs
€) paboThl TEOPETUYECKUX | yueOHbIE 3aaHMs paboTHI MO KayeCTBEHHO peliaTh
OCHOB MIPUMEHSIS 3a/IaHHBIM MOCTaBJICHHbIC HA
MaTeMaTHKH W3Yy4YECHHbIE ajropuTMam MPAKTHUECKUX
npasuiia, GopMyJIbl, paboTax 3amauu u
ANTOPUTMBI apryMeHTHPOBATh
pe3yIbTaThI
TectupoBanue | Kontpousb OueHka yMeHust Ouenka Omenka cioco6HOCTH | Bompocsr
3HaHUI 10 pa3nuJartb HaBBIKOB OTIEPATUBHO U TIPHUJIATaoTCS
OTIPE/ICTICHHBIM | KOHKPETHBIE JIOTHYECKOTO KauyeCTBEHHO OTBEYATh
mpobiemMam TIOHATHS aHanmm3a u HA TIOCTABIICHHEIC
CHHTE3a IIpH BOTIPOCHI
COTIOCTaBJICHUU
KOHKPETHBIX
TOHSITUI
Oodmasi/mpodeccuoHaabHast Paznen/Tema Tun oueHoYHbIX
KOMMEeTEeHIUsI MepOnpHUsSITHS
OK 01. Berbupats crioco0st P1,Temal.l1,1.2,1.311-0/c,1.4,15,1.6 TecTupoBaHue

peuicHus 3aga4 HpO(i)eCCI/IOHaJ'H)HOI\/’I

ACATCIBbHOCTH IIPUMEHUTEIIBHO
K pa3JIMYHbIM KOHTCKCTaM

P2, Temn 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temnr 3.1, 3.2, 3.3 [T-o/c, 3.4
P 4, Temnr 4.1, 4.2, 4.3, 44, 4.5, 4.6, 4.7 Tl-o/c,
48,49 4.10,4.11
P 5, Temrr 5.1,5.2
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 T1-o/c,
6.8, 6.9, 6.10 IT-o/c, 6.11
P7,Temnr 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 11-
0/c,7.8,7.9,7.10 II-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

P 8, Temur 8.1, 8.2, 8.3,8.4,8.5, 8.6

VYeTHbll onpoc
MareMaTu4ecKkuii JUKTaHT
WNunuBuayanbHast
caMoCTOsTeNIbHast paboTa
IIpencraBnenue
PE3YJIbTATOB MPAKTUIECKUX
pabot

KonTtponsHas pabora
Bremonaenne

OK3aMCHAIITUOHHBIX SaﬂaHI/Iﬁ
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P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-o/c, 11.4,11.5,
11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c,
13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 TT-o/c,

14.6

OK 02. Ucnonb3oBaTh
COBpEMEHHBIE CPEJICTBA ITOHCKA,
aHaJIM3a ¥ HHTEPIIPETaluH
nHpOpMannH, U HHHOPMAITHOHHEIE
TEXHOJIOTUH IS BBIIOJIHEHHS 3319
npohecCHOHABLHON eITEIBHOCTH

P1,Temal.1,1.2,1.311-0/c,1.4,15,1.6
P2, Temn 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4
P 4, Temnr 4.1, 4.2, 4.3, 44, 4.5, 4.6, 4.7 T1-o/c,
4.8,4.9,4.10,4.11

PS5, Temnr 5.1,5.2

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [1-o/C,
6.8,6.9,6.10 IT-o/c, 6.11

P7,Temwr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-
0/c,7.8,7.9,7.10 I1-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

P8, Temn 8.1, 8.2,8.3,84,8.5,8.6

P9, Tems1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2,11.3 IT-o/c, 11.4,11.5,
11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [T-o/c,
13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 TT-o/c,

14.6

TectupoBanue

VYerHbll onpoc
MaremaTtuueckuii JUKTaHT
WunuBuayanbHast
caMoCTOsTeNTbHAsE paboTa
IIpencraBnenue
PE3yJIbTaTOB MPAKTUYECKUX
pabot

KonrponbHas padorta
Brmmonaenne
9K3aMEHAIIMOHHBIX 3aJaHUN

OK 03. [TnanupoBath u
peaNn30BBIBATE COOCTBEHHOES
podecCHOHAILHOE U INUHOCTHOE
pa3BuTHE, IPEANPUHUMATENIBCKYIO
JIESITENILHOCTD B MPO(eCCHOHATIBHON
ctepe, UCIOIB30BATH 3HAHUS 110
(bMHAHCOBOIT IPaMOTHOCTH B
Pa3IMYHBIX )KU3HCHHBIX CUTYaLHsX

P1,Temal.1,1.2, 1.3 II-0/c,1.4,15,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 IT-0/c, 3.4
P 4, Temnr 4.1, 4.2, 43, 44, 4.5, 4.6, 4.7 T1-o/c,
48,49 4.10,4.11

P 5, Temn 5.1,5.2

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 T1-0/c,
6.8, 6.9, 6.10 IT-o/c, 6.11

P7,Temm 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 I1-
0/c,7.8,7.9,7.10 IT-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 9.1,9.2,9.3,9.49.5

P 10, Tems 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4,11.5,
11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2,12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [T-o/c,
13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 TT-o/c,

14.6

TecTupoBaHue

VYeTHbll onpoc
MaremaTUueCKUNA JUKTAHT
NunuBuayanpHas
camocTosTeNbHast paboTa
IIpencraBnenue
Ppe3yIbTaTOB MPAKTHYECKHIX
pabdot

KonrponsHas padora
Brinonnenue
9K3aMEHAllMOHHBIX 331aHUI

OK 04. DddexTnBHO
B3aUMO/IeHiCTBOBATh U paboTaTh B
KOJUIEKTHBE M KOMaH e

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6

P2, Temn 2.1,2.2,2.3,2.4, 2.5 [1-0/c, 2.6

P 3, Temnr 3.1, 3.2, 3.3 [T-o/c, 3.4

P 4, Temnr 4.1, 4.2, 4.3, 44, 4.5, 4.6, 4.7 TI-o/c,
48,49 4.10,4.11

P 5, Temnr 5.1, 5.2

P 6, Temsnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/C,
6.8, 6.9, 6.10 IT-o/c, 6.11

P7,Temw 7.1,7.2,7.3,7.4,7.5,7.6,7.7 II-
0/c,7.8,7.9,7.10 II-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

TecTupoBaHue

VYeTHbll onpoc
MaremaTu4ecKuid JUKTaHT
NunuBuayanbHast
caMoCTOsTeNIbHast paboTa
IIpencraBnenue
PE3YJIbTATOB MPAKTUIECKUX
pabor

Kontponsuas pabora
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P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Tems1 9.1,9.2,9.3,9.4,9.5

P 10, Tems 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, 11.5,
11.6 IT-o/c, 11.7

P 12, Tems: 12.1, 12.2,12.3, 12.4

P 13, Tems: 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c,
13.6

P 14, Tems 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c,
14.6

Bremonaenne
JK3aMEHAI[MOHHBIX 3aJaHui

OK 05. OcyiiecTBIsATh yCTHYIO U
MICEMEHHYI0 KOMMYHHKAIIUIO Ha
TOCY/IapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueToMm
0COOEHHOCTEN COIMAIBHOTO U
KyJIBTYPHOTO KOHTEKCTa

P1,Temal.1,1.2,1.311-0/c,1.4,15,1.6
P2 Temn 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temnr 3.1, 3.2, 3.3 [1-o/c, 3.4
P 4, Temnr 4.1, 4.2, 4.3, 44, 4.5, 4.6, 4.7 TI-o/c,
48,49, 4.10,4.11

PS5, Temw 5.1,5.2
P1,Temal.1,1.2, 1.3 IT-0/c,1.4,15,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.5 I1-0/c, 2.6
P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4
P 4, Temur 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 TI-o/c,
48,49 4.10,4.11

PS5, Temrr 5.1, 5.2

P 6, Temn 6.1, 6.2, 6.3,6.4,6.5, 6.6, 6.7 I1-o/c,
6.8,6.9,6.10 IT-o/c, 6.11

P7,Temwr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-
0/c,7.8,7.9,7.10 II-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 9.1,9.2,9.3,9.49.5

P 10, Tems 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2,11.3 IT-o/c, 11.4,11.5,
11.6 IT-o/c, 11.7

P12, Temnr 12.1, 12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c,
13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c,
14.6P 9, Tems1 9.1,9.2,9.3,9.49.5

P 10, Tems 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4,11.5,
11.6 IT-o/c, 11.7

P12, Temnr 12.1,12.2, 12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c,
13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c,

14.6

TectupoBanue

VYerHbll onpoc
MaremaTtuueckuil JUKTaHT
MunuBunyansHas
caMocCTosTeNTbHasE paboTa
IIpencraBnenue
PE3yJIbTaTOB MPAKTUYECKUX
pabot

KontponsHas pabora
Brmmonaenne
9K3aMEHAIIMOHHBIX 3aJaHUN

OK 06. [IposiBIIsATE TpaXkIaHCKO-
MIATPHOTUYECKYIO TIO3UIINIO,
JIEMOHCTPHPOBATH OCO3HAHHOE
MOBEJICHUE Ha OCHOBE
TPaIMIOHHBIX 00IIEYEeI0BEYECKUX
LIEHHOCTEH, B TOM YHCJIE C YUETOM
TapMOHHU3AINH MEKHAITMOHATBHBIX
1 MEXPEIUTHO3HBIX OTHOIIEHNUH,
MIPUMEHSTH CTaHIAPTHI
AQHTHKOPPYMIIHOHHOTO TIOBEJCHNUS

P1,Temal.l, 12, 1.3 0-0/c, 1.4, 15 16

P 6, Tembi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 TT-o/c,
6.8, 6.9, 6.10 I-o/c, 6.11

P 7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 -
0/c,7.8,7.9,7.10 TI-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

P8, Temni 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T-o/c,

14.6

TecTupoBaHue

VYerHb onpoc
MareMaTudeckuii JUKTaHT
NunuBuayanbHast
caMoCTOsTeNbHast paboTa
IIpencraBnenue
PE3YJIbTATOB MPAKTUIECKUX
pabot

KonTtponsHas pabora
Brimoanenne
9K3aMCHAIIMOHHBIX 3aJJaHUN

OK 07. CopneiicTBOBaTh
COXPaHCHHIO OKPYIKAIOIICH CPebI,
pecypcocOepekeHUI0, IPHUMEHATh
3HaHUSA 00 U3MEHEHHUH KJIMMaTa,

P1,Temal.l,1.2,1.311-0/c,1.4,15,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.5 [T-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 [T-o/c, 3.4

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 TI-o/c,

TectupoBanue

VYeTHbli onpoc
MareMaTu4ecKkuii JUKTaHT
NunuBuayanbHas
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TIPUHIIUITEI O€PEKITUBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO
JIeHCTBOBATh B UPE3BbIUANHBIX
CUTYAIHIX

4.8,4.9,4.10,4.11

PS5, Temnr 5.1,5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/C,
6.8, 6.9, 6.10 IT-o/c, 6.11

P7,Temnr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 11-
0/c,7.8,7.9,7.10 II-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temrr 9.1,9.2,9.3,9.49.5

P 10, Tems 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-o/c, 11.4, 11.5,
11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 II-o/c,
13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 IT-o/c,

14.6

caMoCToOsTeNIbHas paboTa
IIpencraBnenue
Pe3yIbTaTOB MPAKTUICCKAX
pabot

KontponrHas pabora
Brimonnenue
9K3aMEHAIIMOHHBIX 3aIaHUI

[IK 2.4. OcymecTBiATh pa3paboTKy
TECTOBBIX HAOOPOB U TECTOBBIX
CIICHapUEB AJISL IPOTPaMMHOTO
obecrnieueHus

P1,Temal.3,15,1.6

P2, Temrr 2.5, 2.6

P 3, Temrr 3.3,3.4

P 6, Temn! 6.10, 6.11

P 7, Temn 7.7,7.8,7.10, 7.11
P11, Temsr 11.3,11.4,11.6,11.7
P12, Temsr 12.1,12.2,12.3,12.4

VYceTHBIH onpoc
WunuBunyanbHast
caMoCTOsTeNTbHast paboTa
IIpencraBnenue
Pe3ynbTaToOB NPAKTUYECKUX
pabort

Brmmonaenne
9K3aMEHAIIMOHHBIX 3aJaHUN

Tecr. Cucrema cTaHAApTU3UPOBAHHBIX 3aJaHUN, NO3BOJAIOIIAs ABTOMAaTU3UPOBATh
IpoLeypy U3MEPEHUs] YPOBHS 3HaHUN U YMEHHI 00y4aronierocs.
[IpumepHbIe TECTOBBIE 3aJaHUS
1. ®ynkuus F3x2+5x-7 Ha3bIBACTCS:

1. -nuHeiHas;
2. -TIOCTOSIHHAS;
3. -KBajJpaTU4HAasi;

4. -mpsiMasi TPOITOPIIMOHATBFHOCTb.
2. Eciu ist moGoro x u3 oonactu onpezeneHus GpyHknuu f(X) BRIMOTHACTCS yCIOBUE
f(-x)=f(X), TOo pyHKIMS HA3BIBACTCS:

3. -HedeTHas;
4. -derHas;
5. -TiepuoauvecKas;
6. -MOHOTOHHas.

3. dynkys y=a" Ha3bIBACTCA:
1. -crencHHOM;
2. -TIOKa3aTelIbHOM;
3. -jorapuMUUecKoi;
4. -KBaJpaTUYHOM.

4. Paznen reomeTpun. B KOTOpoM M3ydaroTcst CBOMCTBa (pUTyp B MPOCTPAHCTBE HA3BIBACTCS:

1. -rutaHuMeTpus;
-CTepEOMETPUSL;

2.
3. -aHaTUTHYECKasi TeOMETPHS;
4. -eBKJIMJI0OBA TEOMETPUS.
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7.4 OueHoYHbIE CPeCTBA /IJIsl MPOBeeHUs MPOMEKYTOYHOMH aTTecTalun

7.4.1 Bonipocsl 1Ji MPOBeACHUS 3a4eTa

He npenycmotpen

7.4.2 Bonpochl 1Jis MPOBEAeHUS IK3aMeHa

© O N o o A~ w PP

N i = T e T i o =
O © 0w N o U A W N PP O

[{enbie 1 panMOHAIBHBIE YUCIIA.

[lepneniuKynspHBIE IPSIMBIE B IPOCTPAHCTBE.
Apudmernyeckuil KOpeHb HATYPAJTIbHOMN CTEIEHH.
[TapaynenbHble IpAMbIE, TEPIIEHIUKYISIPHBIE K IUIOCKOCTH.
CreneHb ¢ pallMOHAIBHBIM U JIEUCTBUTEIBHBIM IIOKA3aTEIEM.
[Ipu3Hak nepneHIuKyIIpHOCTH IPSIMOM U IUNIOCKOCTH.
CrenenHas (yHKIM, €€ CBOWCTBA U rpaduk.

Teopema o0 psAMOiA, NEPIEHAUKYIISIPHON K IUNIOCKOCTH.

B3anmuO 00paTHBIe (DYHKITHH.

. PaccTosiHME OT TOYKM 0 TJIOCKOCTH.

. PaBHOCWIIBHBIE YpaBHEHUS U HEPABEHCTBA.

. Teopema o Tpex neprneHIuKyIsIpax.

. UppanmonanbsHble ypaBHEHUS.

. YTOJI MEXY NMPSAMOM U TIIOCKOCTBIO.

. Iloka3zaTenbHast pyHKIUS, €e CBOWCTBA U Ipaduk.
. JIByrpaHHbIi yroJ.

. Iloka3zaTenbHblE ypaBHEHUS.

. IIpru3Hak neprneHuKyaspHOCTH ABYX IUNIOCKOCTEH.
. IToka3aTenbHbIE HEPABEHCTBA.

. IIpsiMOyTONBbHBIN MapaieIenunes.

21.

CroiicTBa pyHKIIMH y = tg X U ee TpaduK.

7.4.3 IllpuMepsbl IK3aMeHALMOHHBIX 33124

27 & =0
1. Ympocrute: V 8a° -(2a+V a’ BE).

2. Borumcmuts: V129 * 0.027

1

3. Pemure ypaBHEHuUs: a)cos X =2; 6)"'*’3 tg x-1=0.
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1
4. Haiigure 3Ha4eHHe BoIpaxeHns: log354 + log3 2

&
5. VYmpocrturte: V125 |

6. Borumcnuts: 0,3%V 10%v6%y15 -0,1.

b
/. Haiinute 3nHauenue Boipaxenus: log21ié ,eciu log2 b=3.

8. Pemmte ypaBHeHUs: a)sin x =1;0)tg x+3=0.

9. Vmpocrure: V27a«V3a3,

T 47
10. Beraucyus: v (—3)2 * 2V8 * 9
s 7
11. Hatigute 3HaueHue Boipakenus: log5 2 +logh7 .

12. Pemnre ypaBHEHHS: a)tg X =V3 ;0)2sin x-1=0.
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8.JOINOJIHUTEJBHOE OBECIIEYHEHUE JUCHUIIJIMHbI
IIpuioxkenne 1. KpaTtkuii KOHCIEKT JIEKIMOHHBIX 3aHATHH
JIEKIIMA Ne 32
Tema: KITACCUDUKAIINA CIYYAMHBIX COBBITUN. KITACCUYECKOE OIPEJIEJIE-
HUE BEPOSITHOCTU. CBOMCTBA BEPOIATHOCTU COBbITUS, HELIOCPEJICTBEH-
HBIN [IOJICYET BEPOSITHOCTU. ITPUMEPHL

Pe3ynbrar, ucxoa HUCTIBITaHUS Ha3biBaeTCsl COObITHEM. COOBITUSIMH SIBJSIIOTCS: BBINIAJICHUE
rep6a unu uu@psbl, MONaJAaHUE B 1Ie]Ib WIH IPOMaXx, MOSBICHUE TOTO WM MHOTO YHCJIa OYKOB
Ha OpOIIeHHON UrpanbHON KocTu. g 0603HaUeHUs COOBITUI UCTIOB3YIOTCS 00JIbIINE OYKBBI
jJatuHCcKoro andasura: A, B, C u T.1.

Ecnu mpu kaXJI0oM HMCHBITAHUHM, TPU KOTOPOM MPOUCXOAUT COOBITHE A, TPOUCXOAUT U
coOwiTHE B, TO TOBOpAT, UTO A BiledeT 3a cobolt cobbiTue B (BxoauT B B, siBisieTcss yacTHBIM
ciydaeM, BapuanTtoM B) win B Bkimrogaer coobiTre A, 1 0003HadaroT ACB.

JIBa cOOBITHSI Ha3BIBAIOTCS COBMECTHMBIMH, €CIIA MOSIBJICHHE OJHOTO M3 HUX HE MCKIIOYaeT
MOSIBJIGHUE JIPYTOTO B OJJTHOM M TOM >K€ UCIIBITAHUH.

2 coOBITHSI HA3BIBAIOTCS HECOBMECTHMBIMHU, €CJIU TOSBJICHHE OJHOTO M3 HUX HCKIIOYAET
MOSIBJICHHUE IPYTOTO B OJJHOM M TOM K€ UCIIBITAHUH.

HecoBmecTumocTh OoJsiee 4eM IBYX COOBITHH B JAHHOM HCIBITAHUU O3HAYAET WX MOMAPHYIO
HECOBMECTHUMOCTb.

JIBa coObiTusi A 1 B Ha3pIBaroTCSi IPOTUBOMOJIOKHBIMHU, €CJIM B JaHHOM HCIBITAHUH OHU
HECOBMECTHUMBI M OJIHO M3 HHUX 00s3aTenbHO MpoucxoautT. CoObITHE, MPOTUBOIOIOKHOE
cobbITHIO A, 0603HaYal0T A .

CoOpiTHE Ha3BIBACTCS IOCTOBEpPHBIM (0003Hauaem (2), eciv B JAaHHOM HCIIBITAHUU OHO
SBJISIETCS. €IMHCTBEHHO BO3MOXKHBIM €T0 HCXOJOM, M HEBO3MOXXHBIM, €CIM B JaHHOM
UCIIBITAHUM OHO 3aBEIOMO HEe MOKeT Mpou3oiTh. CoObITHE HA3bIBAETCS HEBO3MOKHBIM
(o603Hauaem J), eciu B pe3ysIbTaTe UCIIBITAHUS OHO BOOOIIE HE MOXKET IPOHU30MUTH.

CoObiTHe A Ha3bIBaeTCsl CIYYalHbIM, €CIIM OHO OOBEKTUBHO MOXET HACTYNUTh WIH HE
HaCTYIUTh B JAHHOM HCIIBITAHUU.

Anre0pa coObITHH.

Cymmoit cobbituit A u B nHaszwiBaetcs coobitue C = A + B, cocTosdiliee B HaCTYyIUIEHUH MO
KpaiiHell Mepe 0IHOTO U3 coObITui A miu B.

AHAJIOTUYHO CYMMOW KOHEYHOT'O YHCIIa COOBITUH Aj, A,, ..., Ax Ha3bIBaeTCs COOBITHE A =
AtA, + ... + Ay, cocTosiiee B HACTYIUICHUH XOTs OBl oJfHOTO M3 coObiThid Al, (I =1, ..., K).

N3 onpenenenus cinenyer, uto A + B = B + A. CnopaBennuBo Takke M COYETATEIbHOE
cBoiicTBO. OnHako A + A = A (a He 2A).

[IpousBenenneM coObiTHii A u B HaspiBaeTcs coObitie C = AB, cocrosinee B TOM, YTO B
pe3yabTaTe UCTIBITAHUS MPOU3OIUIH U COOBITHE A, U cOOBbITHE B.

AHAJOTMYHO TPOM3BEIACHUEM KOHEYHOro umciaa coobithii Al, A2, .., AK Ha3bIBaeTcs
coobiTe A = A1A2...AK, cocrosiiee B TOM, 4TO B pe3yiabTaTe UCIBITAHUS TMPOHU3OILIN BCE
yKa3aHHBIE COOBITHSI.

N3 onpenenenus HemocpeAcTBeHHO cueayer, uto AB = BA. ChopaBemiuBbl Takke
COYeTaTeNbHbIN U JUCTPUOYTHBHBIN 3aKOHBI. OnHako AA = A (a He A).

['oBOpSAT, 4TO COBOKYMHOCTH COOBITHI OOpa3yeT HOJHYIO TPYyNIy COOBITUH IS JaHHOTO
WCIIBITAHUS, €CTTU €r0 PE3yIbTATOM 00s3aTEIbHO CTAHOBUTCS XOTsI ObI OJTHO U3 HHX.

PaccMOTpUM TMOJHYIO TPYINy IMOMAPHO HECOBMECTUMBIX COOBITHH Aj, A, .., An,
CB3aHHYID C HCKOTOPBIM HCHBITAaHHUEM. [IpeArnmoysio)kuM, dYTO B O3TOM HCIBITAHHH
OCYILECTBIICHNE Kaxknoro u3 cobwertuii Al, (I = 1, 2, ..., K) paBHOBO3MOXXHO, T. €. YCJIOBHUS
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WCTIBITAHUS HE CO3/IAI0T MPEUMYIIECTB B MOSBICHUH KaKOTO-JIMOO COOBITHS Tepea APYTHMH
BO3MOHBIMHU.

CoOpiTust Aj, A, ..., An, oOpa3zyrolue MOJHYI0 TPYIIY IOMAapHO HECOBMECTUMBIX M
PaBHOBO3MOJKHBIX COOBITHH, HA3bIBAIOT DJIEMEHTAPHBIMU COOBITUAMU ().

CoObiTue A Ha3pIBaeTCs OJArONPUATCTBYIOMIMM COOBITHIO B, ecnu HacTyrieHne coobITus A
BJICUET 3a COOOU HACTyIIeHHue coObITHS B.

Kraccuueckoe ompeneneHue BeposTHOCTH. BepositTHocThio P(A) coObiTusi A Ha3zbiBaeTCs
OTHOIIIEHHE M/N YucIia 3JIEMEHTapHBIX COOBITHI, OJarOMPUATCTBYIOIINX COOBITHIO A, K YHCITY
BCEX DJIEMEHTApHBIX COOBITHH, T.€.

P(A) =m/n.
CBOVICTBA BEPOSITHOCTU COBBITUS:

1. BeposaTHOCTb TOCTOBEPHOTO cOOBITUS paBHA 1. JIeHCTBUTENBHO, IOCTOBEPHOMY COOBITHIO
JOJKHBI OJIarONPUSATCTBOBATEH BCE N 3JIEMEHTAPHBIX COOBITUH, T.€. M = N U, CIe0BaTEIbHO,
P(Q)=m/n=n/n=1.

2. BeposaTHOCTE HEBO3MOXKHOTO coObITUS paBHa 0. B camMom jerne, HEBO3MOKHOMY COOBITHIO
HE MOJKET OJIarONpUSTCTBOBATh HU OJHO U3 dJIEMEHTApHBIX COOBITUH, T.e. M = 0, oTkyna: P(Q)
=m/n=0/n=0.

3. BeposATHOCTh cAy4yalHOTO COOBITHS €CTh MOJIOKHUTEIbHOE YHCI0, 3aKIOYEHHOE MEXAY
HyJIeM U enuHulied. JIeHCTBUTENbHO, CIIydailHOMY COOBITHIO OJaronmpusiTCTBYET JHUIIb YacThb
U3 00Iero uucia 3JeMeHTapHbIX coObiThii. [loaToMy B 3ToM ciywae O0<m<n u, 3HAYUT,
0<m/n<1. CnenoBatensro, 0<P(A)<Il. T.o., BEpOSITHOCTH JHOOOTO0 COOBITHS YIOBICTBOPSET
nBoiiHOMY HepaBeHCTBY: 0 < P(A) <.

3ameuanue. 13 onpenenenust BEpOSTHOCTU CIEAYET, UTO SJIEMEHTAPHBIE COOBITUS SABIISIOTCS
PaBHOBEPOSATHBIMHU, T. €. 00JIaJal0T OAHON U TOMU e BEPOSTHOCTHIO.

CoObITHS, BEPOITHOCTH KOTOPBIX OYEHB MaJjibl (OJM3KHU K HYJIIO) WJIH OYEHb BEITUKH
(6MM3KM K eIUHUIE), HA3BIBAIOTCS COOTBETCTBEHHO MPAKTUYECKH HEBO3MOKHBIMU HIIU
MPAKTUYECKHU JIOCTOBEPHBIMU COOBITHSIMH.

CTATUCTUYECKOE ONMPEAEJIEHWUE BEPOATHOCTU COBBITUA U YCJIIOBUA

Er'o IPUMEHUMOCTHU. [TPUMEP.

CTaTUCTUYECKOW BEPOSTHOCTBIO COOBITHS A HA3bIBa€TCs OTHOCUTEIbHAS YacTOTa (4aCTOCTh)
MOSIBJICHUSI 3TOTO COOBITHS B N MPOU3BEACHHBIX UCTIBITAHUSX, T.€.

IS(A):w(A):%’

e P (A - cratuctuueckas Bep-Tb cobbTus A; W(A) - OTHOCUTENIBHAS YaCTOTa (4aCTOCTh)
COOBITHSA A; M - YUCJIO UCIBITAHUN, B KOTOPHIX TOSBUIOCH COOBITHE A; n - oO0IlIee YKucio
HCTIBITAHUH.

B ornuume ot «mateMaruueckoin» BeposTHOCTH P(A), paccMarpruBaeMoil B KJIaCCUUYECKOM

ONpENENEHNH, CTaTHCTHUecKas Bep-Tb P (A)  gpngercs XapaKTepPUCTHKOW OIBITHOM,
skcnepuMenTanbHoi. Ecnu P(A) ectb mons ciaydaeB, OJaronpuATCTBYIOIIMX COOBITHIO A,
KOTOpas OIPENENAETCS HEMOCPEACTBEHHO, 0e3 Kakux-mu0o ucnbiranuii, To P (A) ecth momns
Tex DaKTHYeCKH MPOU3BEICHHBIX UCITBITAHUN, B KOTOPBIX COOBITHE A MOSBHIIOCH.

CTaTUCTHUYECKOE OIPEICIICHUE BEP-TH, KaK U TMOHATHS U METOJIbI TCOPUU BEPO-TCH B IIEJIOM,
MPUMEHUMBI HE K JIFOOBIM COOBITHSIM C HEONPENEICHHBIM HCXOJ0M, KOTOPBIC B KUTEHCKON
MPAKTUKE CYHUTAIOTCS CIydalHBIMH, a TOJBKO K TEM U3 HHX, KOTOpble 00JaJ1aroT
ONpeAEIECHHBIMHA CBOHCTBAMH.

1) PaccmarpuBaembie coObITHS [11.0. HMCXOaMU TOJIBKO T€X WCIBITAHUN, KOTOpbIE M.0.
BOCIIPOM3BEICHBI HEOTPAHMUEHHOE YMCIIO Pa3 IPHU OJHOM U TOM e KOMIUICKCE YCIOBUH.
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2) CoOwITHSI TOJDKHBI O0JaaTh TaK HA3bIBAEMOW CTATUCTHYECKOW YCTOWYMBOCTHIO, WIIH
YCTOMYUBOCTBHIO OTHOCUTEIBHBIX YaCTOT. JTO 03HAYAET, YTO B PA3JIMUHBIX CEPUSIX UCIIBITAHUM
OTHOCHUTEJIbHAS 4acTOTa (4aCTOCTh) COOBITHS M3MEHSETCS HE3HAYUTEIbHO (TEeM MEHbIIE, YeM
OOJIBIIIE YMCIIO HMCIBITaHMI), KOJIEOIACh OKOJIO IMOCTOSHHOTO umcia. OKa3ajaoch, 9TO ITHUM
MTOCTOSTHHBIM YHCJIOM SIBJISICTCS BEPOSTHOCTH COOBITHA. DaKT MPUOIMKEHHUS OTHOCHUTEILHOMN
JaCTOTHI, WJIM YaCTOCTH, COOBITHUS K €Tro Bep-TU MpHU [ Yucia UCIHBITaHUN, CBOJSIIUXCS K
CXeMe CJydaeB, MOATBEPKIAECTCS MHOTOYUCICHHBIMH MAaCCOBBIMH  JKCIIEPUMEHTaMH,
MPOBOJMMBIMH Pa3HBIMU JIMIIAMH CO BPEMEH BOZHUKHOBEHUSI TEOPUU BEP-TEil.

3) Uwucmo uWCHBITaHUM, B pPe3yJbTaTe KOTOPBIX IMOSBIACTCS COOBITHE A, TOJDKHO OBITH
JOCTaTOYHO BEJIUKO, MOO TOJBKO B 3TOM CIlydya€ MOXHO CUMUTaTh Bep-Th coObITHA P(A)
NpUOIMKEHHO PABHOW €€ OTHOCUTENBHOW YacToTe. Pe3roMupys, MOKHO CKa3aTbh, YTO TEOPUs
Bep-Tel M3ydaeT JHUIIb TaKhe COOBITHUS, B OTHOIICHHH KOTOPBIX MMEET CMBICI HE TOJIBKO
YTBEPXKJICHHE 00 WX CIY4allHOCTH, HO W BO3MOXKHA OOBCKTHBHAs OIIEHKA OTHOCUTEIHHOMU
YacCTOTHI UX MOSIBIIEHUA. Tak, yTBEp:KJICHHUE, YTO IIPH BHITIOJHEHUH OTNPEIEICHHOTO KOMILIEKCa
YCIIOBHH S BEPOSTHOCTH COOBITHS = p, O3HAYACT HE TOJIBKO CIYyYalHOCTHh COOBITHS A, HO U
OTpeIeTICHHYIO, IOCTATOYHO OJU3KYIO K P, JOJIO MOSBICHUN COOBITHS A TpH OOJBIIOM YHCIIE
WCIIBITAaHUI; a 3HAYUT, BEIPAXKAET ONMPEEICHHYI0 00bEKTUBHYIO (XOTS M CBOCOOpPa3HYI0) CBA3b
MEXAYy KOMIUIEKCOM YCIIOBUHM S U cOObITHEM A (HE 3aBHUCSINYIO OT CYOBEKTUBHBIX CYXKJIEHUN
0 HAJIMYUHU 3TOM CBSI3U TOT'O WJIM MHOTO JnIa). M make mpocTo CyIeCTBOBAHUE BEPOSTHOCTH P
(korma camoO 3HAYEHHE P HEM3BECTHO) COXPAHSIET KAYeCTBEHHO CYTh 3TOTO YTBEPIKICHUS,
BBIJICTICHHYIO KYPCHUBOM.

Jlerko mpoBepUTh, YTO CBOMCTBA BEP-TH, BHITECKAIOIIME M3 KJIACCUUYECKOTO OIpEeTICHHUS,
COXPAHSIOTCS U NMPU CTATUCTUUECKOM OIPE/ICICHUU BEPOSITHOCTH.
3ameuanue: 1) CraTtuctuyeckas Bep-b MOXKET ObITh HalJIeHa TOJBKO IOCJE MPOBEACHUS
OTBITOB, a ISl KJIACCHUYECKOW BEPOSITHOCTH OIBITHI HE HYXHBI. 2) Cratuctudeckas Bep-Thb
MOJTY4aeTCsl Pa3fIMYHON IS Pa3HBIX CEPHil OIMBITOB, OJHAKO MPH JIOCTATOYHO OOJBIIOM
KOJIMYECTBE OIBITOB MPAKTHYECKH IOCTOBEPHO, YTO CTATHCTUYECKas BEp-Th OYIET CKOJb
YTOAHO Majo OTJIMYATCS OT KJIACCUYECKOM Bep-TH (YCTOMUMBOCTh CTATUCTHUECKON BEP-TH).
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PELIEH3UA

Ha pabovyro mporpamMmy yuebHoU aucimmmmasl V(.01 MaremaTuka
s cneruanbHocTr 09.02.07 MHbOpMaIHOHHEIE CHCTEMBI 1 IIPOTPaMMUPOBaHHE

Paboyas nporpamma yueGuod mucrmmamasl YJI.01 MaremaTtuka COOTBETCTBYET
TpedoBanusaM @I'OC cpensero o6mero o6pa3oBaHMs, NPENBSBITEMBIX K CTPYKTYpe,
CONCPXKAHMIO U pEe3yNbTaTaM OCBOCHMS y4yeOHOW mucnmmmmuel V.01 «Matemarukay,
IIPUMEPHON pabodell IPOrpaMMbl 00LIe06Pa30BATENBHON MUCHUMIHEEL «MaTeMaTukay
IS IPOQECCHOHANBHBIX 00PA30BATENIBHBIX OPraHU3allii, YTBEPIKAEHHON Ha 3aceaHiu
CoBeTa 10 OLeHKe COMepKAHMS K KadecTBa IMPHMEPHBIX paGodYux IIpOrpaMm
001e00pa3oBaTeIEHOro W COUMANBHOTO-TYMaHWTAPHOTO  IUKIOB  CPEIHEro
mpo(eccHoHanbHOro 0bpasosanmst (mpotokonm Neld or 30 HOosOps 2022r), u
denepanbHOMY — IOCYyHapCTBEHHOMY  06pa3oBaTENbHOMY CTaHIapTy  CpemHEro
IpoQecCcHOoHanbHOr0 o0pasoBanus mo crenuansHocTd  09.02.07 Hudopmaruonnsie
CHCTEMBI ¥ TIPOIPaMMHUPOBAHHE (TEXHOIOTHYECKHH IPODIIIB), yTBEPKIEHHOTO IIPHKA30M
Munnctepersa obpasosanus u Hayku Poccuiickoit ®eneparun ot «09» nexabps 2016 r.
Ne 1547, zaperucTtpupoBan B MuHHCTEpCTBe focTHIME Poccum 26.12.2016 . per. No
44936.

B pabouyio nporpammy y4eOHOM NWMCLMIVIMHEI BKITFOUEHBI DPasjielbl «ITactopT
paboueii mporpamMmbl y4eOHOH muCHUIUIHHED, «CTPYKTYpa M COZLEpXKAHWe yaebHOi
JUCIMILTHHED, «OOpasoBaTeNbHble TEXHONOIHHY, «YCIOBUA pPEeaH3alldd IPOrPaMMbI
y4eOHO# NHCUUIIIMHED, «[lepedeHs OCHOBHBIX M JOHONHUTENBHBIX HHPOPMAIHOHHEIX
HCTOYHUKOB, HEOOXOIMMBIX Ui  OCBOEHMS  JUCHUIUIMHEDY, «MeTomuueckue
PEKOMEHAIIH O0YYarOLIUMCS [0 OCBOCHHIO JHCIHUILIHHED, «OLEeHOYHEIe CPeNCTBa LS
KOHTPOJISI yCIIEBAEMOCTI» U «/JlommonHuTenpHOe 00ecieyeHre TUCITUILIHHED).

CrpykTypa W comepxaHMe pabodedl NpOrpaMMBI  COOTBETCTBYIOT — IENAM
obpasoBarensHoi mporpammel CITO mo crermamsaocta 09.02.07 «HMHpopMamonHble
CHCTEMBl M NPOTpaMMHUpOBaHMe» U Oyaymiedt npodhecCHOHATbHOH IesTelbHOCTH
CTyJIEHTA.

Obrem pabouell mporpamMMbl y4eGHON IUCHUIUIMHEL TIOJHOCTHIO COOTBETCTBYET
y4eOHOMY IUIaHy TOJATOTOBKH IIO JAHHOM CHENMATBHOCTH. B IporpamMme 49eTKo
copMyIMPOBaHEI TN O0YHYeHNs, a TaKKe NPOTHO3UPYEMBIE Pe3yIIbTAaThl OGYUeHHUS 110
IUCLUILIUHE.

Ha ocHOBaHWM TNIPOBENIGHHON OSKCIEPTH3Aa MOYKHO CHETaTh 3aKOYEHHe, YTO
pabodas mporpamma ydeGHOU mucumumeEbl YJI.01 Matemarrka Mo CHenUaIbHOCTH
09.02.07 «MHpOpMalMOHHEIE CHCTEMBI M HPOTPAMMHPOBAHHE COOTBETCTBYET
TPeOOBAHUAM CTaHAAPTA, MPODECCHOHAIBHEIM TPeOOBAHUAM, a TAKKe COBPEMEHHBIM
TpeOOBaHUsIM PBIHKA TPYAA.

Hupexrop MBOY OOIL Ne 31 umenn 5
IOJIHOTO KaBayiepa opaexa Crnassr B.JI. Xpanko -
cTaHuIE! [IeTpOBCKOH MyHHUITHITATEHOTO

obpazoBanus CraBsHCKUM paiioH < B.B. Bacunses
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PELTEH3US]

Ha pabodyro nporpamMmy ydebHol aucrumnunel ¥Y/[.01 Maremaruka
ms criermanbEocTH 09.02.07 MadopMmalioHHEIE CHCTEMBI H IPOrPaMMHUPOBAHUE

PaGoyas nporpamma ydebno# mucnumnuabl ¥Y/J[.01 Maremarrika COOTBETCTBYET
Tpebopanusim OI'OC cpemgnero obmiero o6pa3soBaHus, IPEABIBIAEMBIX K CTPYKTYpE,
CONleP/KAaHHMI0O M pe3yJbraraM OcBoeHMs yueOmo# mucumminael Y/L.01 «Marematukay,
IpEMEpHON pabodedl mporpamMmel 00Ie00pa3s0BaTEIbHON JHCIMIITHHEI «MartemaTHKa»
ISt IPOeCCHOHATBHBIX 00pa3oBaTeNbHBIX OPraHU3allui, YTBEPXK/ICHHON Ha 3ace/laHuu
CoBera [0 OIEHKE COJEpXKaHWs K KauecTBa IPUMEPHBIX paboymx mporpaMm
0011e00pa3oBaTeNbHOr0 W CONMAIBHOrO-TYMaHWTApPHOIO  IHKIOB  CPEJIHEr0o
npodeccronanbHoro  obpasopamus (mpotokon Nel4 or 30 mosbps 2022r.), w
defepalbHOMY  TOCYHAapCTBEHHOMY  00pa3soBaTenpHOMY — CTaHAApTy  CPEIHETO
npodeccronanbHoro obpasoBanus 1o cmenmansHoctd  09.02.07 MuopMammoHHEE
CHCTEMBI ¥ IIPOrpaMMUPOBaH¥e (TEXHOIOIHYeCKUH IPO(HIIb), yTBEPKICHHOTO NPHKA30M
MusucTepeTBa obpasoBanus u Hayku Poccuiickoit Denepanyu o «09» nexabps 2016 r.
No 1547, sapermctpupoBaH B MusuctepcrBe roctumun Pocemm 26.12.2016 T. per. Ne
44936.

B pabouyro mporpammy yd9eOHOW MUCIMIUIMHBL BKIHOYEHB! pasnensl «llacmopr
paboueii mporpamMMbl yuebHol mucnumIMHED, «CTPYKTypa W COAEp)KaHHe y4eOHOH
IUMCIAILTHHED, «O0pazoBare/lbHble TEXHOJIOTHH», «YCIOBHS peaau3aliid MpOrpaMMBbI
yue6HO# auCIMIUIMHED, «[lepedeHb OCHOBHEIX U JIOTIONHUTENBHBIX HH(OPMAIMOHHBIX
HCTOUHMKOB, HEOOXONUMBIX  JJii  OCBOEHMS  IUCLUILIMHBY, «MeTommdeckue
peKoMeHIauHA 00yYAOIIUMCS IO OCBOSHHIO MUCIUILIAHED), «OIEHOYHbIE CPENCTBa Ul
KOHTPOJIS ycIieBaeMOCTH» M «J[0TOHHTENbHOE 00ecTieeHHe JUCIMIIHHED.

CrpykTypa © cofepkaHHe pabodeli NPOrpamMMbl COOTBETCTBYIOT — LEISAM
o6pasoBarensHoit mporpammsl CIIO mo cmenmansrocTd 09.02.07 «MH(QOpMAaNHOHHEIE
CHCTEMBl W IIPOTpaMMHpOBaHMe» W OyIaymell IpopecCHOHAIBHON —IesSTEeNBHOCTH
CTYIEHTA.

O6BeM pabouell IporpaMMbl y4eOHOH IOMCLUIIIAHEL IIOTHOCTHIO COOTBETCTBYET
yue6HOMY IIaHy MOATOTOBKY II0 IaHHOM CIENUalibHOCTH. B mporpamMme HeTKO
c)OpPMyTHPOBAHBI IIeNH O0yYeHH s, 8 Takke HPOTHO3UPYEMBIE PE3yIBTaTEl O0YUESHHS 10
ITUCIUAIIIIUHE.

Ha ocHOBaHWM TNPOBEICHHOM SKCIEpTH3a MOXHO CJelaTh 3aK/II0YeHHe, 4TO
pabouas mporpamma y4yeOmon mucrumuebl Y/L.01 Martemarnka no CHENUaIbHOCTH
09.02.07 «MHbOpMaAIMOHHEIE CHCTEMbI ¥  TPOrPaMMHUPOBAHKE»  COOTBEICTBYCT
TpeGoBaHMAM CTaHIapTa, OPOdEecCHOHANLHBIM TPeOOBAHUIM, a TakkKe COBPEMEHHBIM
TpeGOBaHUAM PHIHKA TPYZA.

ITpodeccop kadeapsl MaTeMaTHKH,
UH(OOPMATHKH, ECTECTBEHHOHAYYHBIX
¥ O0IIETEXHUYECKUX AUCLIUATIINH,
JIOKTOp TEXHHYECKHUX HayK, Ipodeccop

\ Al
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