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O0JacTh NpUMeHeHHus

®onn omneHouHbix cpeactB (POC) — sBusercs 00s3aTeTbHBIM TPUIIOKEHHEM K pabodeid
nporpaMMe TUCHMIUIMHBI «JInHelHas anreOpa» u obecneunBaeT MPOBEPKY OCBOCHHS TUIAHHPYEMBIX
pe3ysbTaToB 00yueHHs (KOMIIETEHIIMA M WX WHIWKATOPOB) IMOCPEACTBOM MEPOMPHUSATHH TEKYyIICH U
HpOMC)KyTO‘IHOﬁ arrecTalquy 1o JUCHUIIJIINHE.

Hesn 1 3a1aum PoHAA OLIEHOYHBIX CPEACTB

Henpto DoHga OLICHOYHBIX CPEACTB SBISAETCA YCTAHOBIEHUE COOTBETCTBUSL YpPOBHS
MOJATOTOBKUA 00ydaromuxcsi TpeOoBaHUSAM (efepalbHOr0 TrOCyAapCTBEHHOTO 00pa30BaTeIbHOIO
CcTaHJapTa.

Jns  noctmkeHuss NOCTaBIeHHOW wHenu @OOHIOM OLEHOYHBIX CPEACTB MO JUCUUILIIMHE
«JluneitHas anreOpay pemarTcs CICTYIOIINE 3aJa9n:

— KOHTPOJIb M YIpaBJICHHE IMPOLIECCOM MPHOOpeTeHus OO0y4arolMMHCS 3HAHWM, YMEHUN U
HAaBBIKOB, IPCAYCMOTPCHHBIX B paMKax HaHHOﬁ JUCHUIINHBI,

— KOHTPOJIb U OLICHKA CTENIEHU OCBOCHMS KOMIETEHIMH, PEyCMOTPEHHBIX B pAMKaxX JTaHHOU
JOUCLMILINHEI,

— obecriedeHre COOTBETCTBHS Pe3yabTaTOB OOyueHHUs 3adadam Oyayimied npodeccruoHalbHON
ACATCIIBHOCTH Y€pPC3 COBCPHICHCTBOBAHHUEC TPAIULIMOHHBIX W BHCAPCHHUC HMHHOBAIIMOHHLIX MCETOIOB
oOydeHus B 00pa3oBaTeNbHBII Mpoliecc B paMKaxX JaHHOW JUCIUILTHHBIL.



1. Ilepedyenbs MUIaHUpPYeMBIX Ppe3yJbTaTOB O0y4eHHS] IO JAUCHHUILVINHE, COOTHECEHHBIX C
IJIAHUPYEMBbIMH Pe3y/IbTATaMH 0CBOCHHs 00pa30BaTeJbHOI MPOrpaMMbl

1.1. B pesyromame oceoenusn OII baxanaspuama ooyuarouuiica 00J15ceH 061a0emsv cieoyrouumu

pe3ynbsmamamu 00yuenus no OUCyuUnIune:

Kon HanmeHoBaHHe KOMIIETEeHIIMH Koja u HanMeHOBaHHe HHIUKATOPA
KOMIIeTeH Ui JAOCTHKEHUS] KOMIIeTeHIINH
VKE-1 Crioco6eH ucnonb30BaTh 3HAHUSA 3-VKE-1 3HaTh: OCHOBHBIE 3aKOHEI

CCTCCTBCHHOHAYYHBIX JUCIUIIINH,
IMPUMCHATDb METObI
MAaTEMAaTHYCCKOIO aHajinu3a u
MOACIIUPOBAHUA, TCOPETUIYCCKOI'O U
SKCHICPUMCHTAJILHOTO UCCIICAOBAHUA
B ITOCTABJICHHBIX 3aJJadax

€CTCCTBECHHOHAYYHBIX JUCIUIIINH,
METOAbI MATEMATHYCCKOI'O aHaJIn3a 1
MOACIIUPOBAHUA, TCOPETUYCCKOI'O U
OKCIICPUMCHTAJIBHOT'O UCCIICIOBaHUA

V-YKE-1 YMeTh: HCIIOJIB30BaTh
MaTeMaTHYECKHE METObI B TEXHUYECKUX
MPWIOKEHUSAX, PACCYUTHIBATH OCHOBHBIE
YHCIIOBBIE XapaKTEPUCTUKHU CITy4YalHBIX
BEJIMYMH, pelIaTh OCHOBHBIC 33/1a4
MaTEMaTUYECKON CTATUCTUKH; PeIlaTh
TUIIOBBIE PACUETHBIC 3aa4H

B-YKE-1 Binagers: MeTogamMu
MaTEMAaTHYECKOI0 aHaJIn3a 1
MOJICJIMPOBAHUS; METOJaMH PEIICHUS
3a/1a4 aHAJIM3a U pacueTa XapaKTePUCTUK
(bU3UYECKUX CUCTEM, OCHOBHBIMHU
npuemMamMu 00paboTKH
AKCTIICPUMEHTAIIbHBIX JIAHHBIX, METOJaMHU
paboThI C MPUKIIATHBIMUA IPOTPAMMHBIMU
IPOJIYKTaMU

OIIK -1 CrrocoOeH UCIIOJIBb30BaTh 0a30BhIE
3HAHMS €CTECTBEHHOHAYYHBIX
JUCIUIUIMH B TPO(EeCCUOHATILHON
JESITEIbHOCTH, IPUMEHSITh METO/IbI
MaTeMaTUYECKOT0 aHalIn3a 1
MOJIETTUPOBAHUS, TEOPETUUECKOTO U
IKCIIEPUMEHTAIHLHOTO UCCIICTIOBAHUS

3-OIIK-1 3HaTh: 0a30BEIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JTUCIHILINH;
OCHOBHBIE MaTeMaTHUEeCKUE 3aKOHEI;
OCHOBHBIE (PH3UUYECKHE SIBICHHUS,
MPOILIECCHI, 3aKOHBI U TPAHUILIBI UX
MMPUMEHUMOCTH; CYIIIHOCTh OCHOBHBIX
XHMHYECKHUX 3aKOHOB U SBJICHUH;
METOJIbI MATEMATHYECKOTO
MOJIEJIMPOBAHUS, TEOPETUUECKOTO U
SKCTIIEPUMEHTAIBHOTO UCCIIEAOBAHUS

V-OIIK-1 YMeTb: BBISIBISATH
€CTECTBEHHOHAYYHYIO CYIIIHOCTh
po06JieM, BO3HUKAIOIINX B X0J1€
npoecCUOHATBHOM 1eATebHOCTH,
MIPUBJIEKATh JUISl UX PELICHUS
COOTBETCTBYIOLINH (hr3HUKO-
MaTeMaTHYECKUH anmnapar

B-OIIK-1 BiageTh: MaTeMaTHYECKUM
anmapaToMm I pa3paboTKu Mojiesei
MPOIIECCOB U SIBICHUM, PEIICHUS
MPaKTUYECKHX 3a7a4 MpodeccnoHanbHOI
eI TEILHOCTH; HAaBBIKAMU
HCITOJIb30BaHUSI OCHOBHBIX
001eGu3nIeCcKnX 3aKOHOB U MTPUHITUTIOB




1.2. Dmanwt hopmuposanus komnemenuyuii ¢ npoyecce océoenun OIl 6axkanaspuama

KOMMOHEHTBI KOMIIETEHIIMH, Kak WpaBWIO, (DOPMHUPYIOTCS TMPU HMIYYEHUH HECKOIBKHX
TUCIUIUIMH, a Takke B HEMaJoOW CTENEHU B Ipolecce MpoxoxkiaeHus npaktuk, HUP u Bo Bpems
CaMOCTOSTENLHON paboThl oOy4aromerocsi. Bemonunenue u 3amura BKP sBasiorcs Bumom ydeOHOM
JeSITeIbHOCTH, KOTOPBIH 3aBepiiaet rnpoiecc GOpMUPOBAHUS KOMIIETEHIUH.

Oranbl GOopMUPOBAHUS KOMIICTCHIIUN B TIPOIIECCE OCBOCHHUSI TUCITUTUTHHEI:
- HAYaJbHBbIA STam — Ha 3TOM dTane (OPMHUPYIOTCS 3HAHUEBBIE M HHCTPYMEHTAIbHBIE OCHOBBI
KOMIIETEHIIMHM, OCBaMBalOTCSI OCHOBHBbIE KaTeropuu, (opmupyrorcs 6a3oBble ymeHus. CTyneHT
BOCTIPOM3BOJHUT TEPMUHBI, (DAKTHI, METOIbI, MOHATHS, IPUHIIUIIBI U MIPABUJIA; peliaeT ydeOHbIe 3a1a9u
o oOpasiy;
- OCHOBHOM »Tam — 3HAHWS, YMEHUS, HABBIKH, oOecreyuBaroniue (HOPMUPOBAHHE KOMIICTCHIIUH,
3HAYUTENIbHO BO3PACTAIOT, HO €lle HE JIOCTUraloT WTOroBBIX 3HaueHWW. Ha sToMm sTame cryneHT
OCBAaMBACT AHAJIMTUYECKHE JIEUCTBUS C NPEIAMETHHIMUA 3HAHUSMU 10 JAUCHUIUIMHE, CIIOCOOEH
CaMOCTOSITENIbHO pelaTh yueOHbIE 3a/1aul, BHOCS KOPPEKTUBBI B aJTOPUTM JEHCTBUM, OCYILIECTBIASA
KOPPEKIIHIO B X0J1¢ pPa0OTHI, IEPEHOCUT 3HAHUS U YMEHUS HA HOBBIC YCIIOBUS;
- 3aBeplIAIOIIMIi dTal — Ha 3TOM dTalne CTYACHT JOCTHraeT UTOTOBBIX MOKa3aTelel Mo 3asBICHHON
KOMIIETECHIINH, TO €CTh OCBAMBAET BECh HEOOXOAUMBIA 00HEM 3HAHHM, OBJIAJIEBAET BCEMU YMEHUSIMH U
HaBbIKaMU B cepe 3asBieHHON komrieTeHIH. OH cmocoOeH HCIOJIb30BaTh 3TH 3HAHUS, YMEHUS,
HAaBBIKH MPU PEIICHUH 337124 IMOBBIIIICHHOW CJI0)KHOCTH U B HECTAHIAPTHBIX YCIOBHUSX.

Otanbl  (QOpMHUPOBAHUS KOMIETEHLIUH B XOJE OCBOCHHS JUCLHUILIMHBI
tematndeckom miane (cm. PIT/T).

OTPpaXarwTCsd B

1.3. Ca3b Mexkay (popMupyeMbIMH KOMIIETEHIUAMH M opMaMi KOHTPOJISI HX OCBOEHUS

ypaBHEHUI

3-OI1K-1; Y-OIIK-1; B-OIIK-1

Ne n/m KonTponupyemsie pa3aeanl Kon xonTposmpyemoii HaumenoBanne
(TeMbl) IMCUMILIUHBI KOMIEeTeHLM I OLICHOYHOI'0 CpeCcTBa
/ TeKyIel u
NupnkaTop nocTukeHHus NMPOMEKYTOYHO
KOMIIeTeH I aTTecTaluu
Tekymas arrecTamnusi, 2 ceMecTp
1. Matpunel, onpenenurenu, cuctemsl | 3-YKE-1; V-YKE-1; B-YKE-1 |KP Ne 1, U13 «JIuneiinas

anredpay.

KBaJ[paTHIHbIE (POPMBI

3-OI1K-1; Y-OIIK-1; B-OIIK-1

2. JIuHeitHbIe TPOCTpaHCTBA U 3-YKE-1; V-VKE-1; B-VKE-1 |KP Ne 1, KP Ne 2, /I3
OIIPOCTPAHCTBA, Ga3uc, 3-OlK-1; V-OIIK-1; B-OIIK-1 |(JIuneiinas anreGpay.
KOOP/MHATHI, TMHEHHbIC
OmepaTopsbI

3. EBKNHMI0BBI NPOCTPAaHCTBA, 3-YKE-1; Y-VKE-1; B-YKE-1 [KP Ne 2 UJI3 «JIuneiinas

anrebpay.

IIpoMe:xyTOUHAS aTTeCTalUs, 2 CEMeCTP

OK3aMCH

3-YKE-1; V-YKE-1; B-YKE-1
3-OIIK-1; Y-OIIK-1; B-OIIK-1

JK3aMeHAIlMOHHBIN OMIeT




2. Onucanmne nmoka3aresieil ¥ KpUTepUueB OLEHUBAHUS KOMIIETEHIIUI HA PAa3JIMYHBIX 3Tanax ux popMUpoBaHMs, ONIMCAHNE IIKAJ OIleHUBAHUS
KoneunsiMu pe3yjibTaTaMu OCBOCHUA IMPOrpaMMbl AUCHHUIUIMHBL ABJISAIOTCA CCI)OpMI/IpOBaHHBIe KOTHUTUBHBIC ACCKPUITOPBI «3HATBH», «KYMCTb)»,

«BIAJIETh», PACIIMCAHHBIE TIO OTACIbHBIM KOMIETCHLIUAM, KOTOpbIe MpuBeaeHbl B 1.1.1. @opmMupoBanue 3TUX IECKPUITOPOB MPOUCXOAUT B IpoOIecce

M3yUYEHUS TUCIMILIMHEI 10 STalaM B paMKax pa3IMyHOro BUa y4eOHBIX 3aHATHIA U CAMOCTOSITETILHON paboTHI.
Brigensitores Tpu ypoBHS ¢(hOPMUPOBAHHOCTH KOMITIETEHIIMN Ha Ka)KJIOM 3Tale: NOPOroBbIN, MPOABUHYTHIA U BHICOKU.

YpoBHu CopaepxaresibHOe OcHoOBHbBIE IPU3HAKHU BblJeJICHUS] YPOBHA BPC, ECTS/MaTudanabHas
onucaHue YPOBHA % LIKAJ1a I OLEeHKH
OCBOEHHs | IK3aMeHa/3auyeTa
Boicokmii TBopueckas AeITENbHOCTh | Bruoyaem nHudxcecmosawuil ypogeHts.
Bce 6uovi komnemenyutl CryneHT 1eMOHCTpUpYeT cBOOOIHOE 00NagaHue
cpopmuposanvl Ha 8bICOKOM KOMIIETEHIUSIMU, CIIOCOOEH IPUMEHUTD UX B A/
YPOBHE 6 COOMEEMCMBUU C HECTAaHAAPTHBIX CUTYAIHUSX: TTOKA3bIBACT 90-100 Ormao/
yenamu u 3a0a4amu YMEHHUE CaMOCTOSITEIbHO IPUHUMATh PELICHUE, 3auTero
OUCYUNTUHDBL pemarp mpobiemMy/3aady TEOPETUIECKOTO M
HPUKIIAJHOTO XapaKkTepa Ha OCHOBE U3YYEHHBIX
METOJIOB, PUEMOB, TEXHOJIOTUI
IIponBuHyTHIN [IpumeHeHne 3HaHMW U | Bruouaem Hudcecmoswjull ypogeHb.
Bce 6uowi komnemenyuti yMeHu#i B Oonee mupokux | CTYZEHT MOXET J0Ka3aTh BIIAJICHHUE B/
cpopmuposanvl na KOHTEKCTaX  Y4eOHOH ¥ | KOMIETEHIUSIMH: JEMOHCTPUPYET CIIOCOOHOCTD 85-89 OueHb X0poIo/
NPOOBUHYMOM YPOBHE & npodeccuoHanbHOM coOMpaTh, CUCTEMaTH3UPOBATh, aHATTM3UPOBATH 3a4TeHo
coomeemcmeuu ¢ yeasimMu u | JIeSTeIbHOCTH, HEXEJIW IO | U IPaMOTHO MCHOJIb30BaTh MH(OPMAIUIO U3
3a0a4amu OUCYUNTIUHbBL oOpasiry, OoibIIeil 0Jel | caMOCTOSTENHHO HAMICHHBIX TEOPETHUECKUX
CaMOCTOSITENIbHOCTH U | HCTOYHHMKOB U WJUTIOCTPUPOBATH UMHU C/
WHUIHATHBBI TEOPETUYECKHE TTOJIOKEHHSI NI 000CHOBBIBATH 70-84 Xopormo/
NPaKTUKY IPUMEHEHHS. 3a4TeHO
IToporoBwlii PenponykruBHast CryneHt JIEMOHCTPHPYET BIIQJICHHC 65-69 D/Y noBnerBopuTenbHO/
Bce 6uowi komnemenyuti JeSITeTHHOCTD KOMIIETEHIIMSIMA B CTaHIAPTHBIX CHUTYallHsX: 3a4teHo
cghopmuposansvl Ha NOPo208oOM u3JaraeT B Ipejaeax 3aaad Kypca TeOpeTUYeCKH
yposHe U TIPAKTHYECKU KOHTPOIUPYEMBIN MaTepHal. 60-64 E/Mlocpencraenno
/3auTeHo
Hwuxe noporosoro OTcyTcTBHE MPU3HAKOB IIOPOTOBOTO YPOBHS: KOMIETEHIIUH HE CPOPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/
CTyneHT He B COCTOSIHUHM TPOJIEMOHCTPUPOBATh 00IaJaHNe KOMITETCHIIUSIMH B Heszaureno

CTAHJAPTHBIX CUTYyalludX.




OneHnBaHUE Pe3yNbTaTOB OOYUEHHUsSI CTYAEHTOB MO AWCIHILTUHE OCYIIECTBISICTCS MO PETJIAMEHTY
TEKYILEro KOHTPOJISI U MPOMEKYTOYHOM aTTECTALINH.

Kpurepuu oneHnBaHusi KOMIETEHIUNA HAa KaXK10M 3Tare U3y4yeHus TUCLMIUIMHBI IS KaXXI0ro BUIa
OLIEHOYHOTO cpeacTBa U npuBoAsTcs B 1. 4 ®OC. Mtoroselii ypoBeHb chOpMUPOBAHHOCTH KOMIETEHIIUMU
MpY M3yYeHUU AUCIUILTUHBI ompenensercs mo tabmuie. [Ipu 3TOoM cienyer moHUMaTh, 4TO TpaHHUIlA
MEXIY YPOBHSAMHU JJisi KOHKPETHBIX pe3yJlbTaTOB OCBOCHMSI 00pa3oBaTEeNIbHON MPOrpaMMblI MOXKET
CMENIaThCsl.

YpoBeHb chopMUPOBAHHOCTH Texkyuuii KOHTPOJIb IIpomeskyTouHas1 aTTeCTALMS
KOMIIETeHIH U
BbICOKH BbICOKMH
BBICOKUI NnPOOBUHYMbLU 8bICOKUU
BbICOKULL NPOOBUHYMbLLL
nopo2osylii 6bICOKUU
BbICOKULL NnOPO20BbILL
MIPOJIBUHYTHII NMPOJABUHYTHIN NPOABHHYTHII
NnpOOBUHYMbLUL NnOpO208bIl
Nnopo2oawlil NPOOBUHYMbLI
IIOPOTrOBBIN NOPOrOBbIN IOPOrOBbIN
HHSKE TTOPOTOBOTO TMOPOroOBbIN HHKe TOPOroBOro
HHKe IOPOrOBOr0 -

3. Meroauyeckne MaTepHaJibl, ONpeAesiomMe MPOUeAyPbl OLEHUBAHUSI 3HAHMIN, YMeHMId,
HABBIKOB M (MJIM) ONBITA 1eATeIbHOCTH, XapPaAKTEePU3YIOIIMX 3TaNbl (JOPMUPOBAHUA KOMIIETEHIUH

— HWrorosas arrecranus MO JUCUUIUIMHE SBJIAECTCS MHTErPaJbHBIM I10KA3aTelIeM KadyecTBa
TEOPETUYECKNX W TNPAKTUYECKUX 3HAHWNA W HABBIKOB OOYYAIONMXCSA MO TUCIHHUIUIMHE U
CKJIa/IBIBAETCS U3 OLIEHOK, MOJIYYEHHBIX B X0/1€ TEKYILEH U IPOMEKYTOYHON aTTECTALIUN.

— Tekymas arrecranusi B CeMeCTpe IPOBOAUTCS C IEJbl0 OOECleYeHUuss CBOEBPEMEHHOU
oOpaTHON CBs3W, IS KOPPEKIUH OOYy4YeHHS, AKTUBU3AIMHU CAMOCTOSTEIHLHON pPabOThI
00y4aroIuxcs.

— IlpomexyTouyHas aTrecTalMs MpeJHa3HauyeHa s OOBEKTUBHOIO MOJATBEPXKACHUS U
OLICHMBAHUS JIOCTUTHYTBIX pE3Yy/lbTaTOB OOY4YEHMs] TIOCJE€ 3aBEpUICHHUS] HU3yUEHUs
JUCLUIUINHBL.

— Texymas arrecranus OCyIIECTBISAETCS 1B pa3a B CEMECTP:

o koHTponbHast Touka Ne 1 (KT Ne 1) — BbIcTaBisieTcss B JIEKTPOHHYIO BEJOMOCTb HE
no3/jHee 8 Henenu ydyeOHOro cemectpa. Bkitouaer B cebsl OLEHKY MEpONPUSATHHA
TEKYIIEro KOHTPOJISI ayJUTOPHOW M CaMOCTOSITENIbHOM padoThl 00ydaromerocs Mo
paszzaenam/TemaM y4eOHON AUCHUILIUHBI ¢ 1 1o 8 Henento yueOHOro cemecTpa.

o koHTpoibHast Touka Ne 2 (KT Ne 2) — BbIcTaBisieTcss B JIEKTPOHHYIO BEJOMOCTb HE
no3aHee 16 Henmenu ydyeOHOro cemectpa. Bximrouaer B ce0si OLIEHKY MEpONpPUSATHIMA
TEKYIIEro KOHTPOJISI ayJUTOPHOW M CaMOCTOSITENIbHOM padoThl 00ydaromierocs Mo
paszzaenam/TeMaM y4eOHON AUCHUILTUHBI ¢ 9 1o 16 Heneno yueOHOro ceMecTpa.

— PesynbraThl Tekymieil M NpPOMEKYTOUHOW aTTecTalMM MOABOJATCA IO IKaje OaibHO-
PEUTHHTOBOM CUCTEMBI.

JTan peiiTHHroBoii cucTemsbl / Henens Bbana
OuenovyHoe cpeacTso My Maxcumys™*
Tekymas arrecTanus 1-16 36 -60% ot 60
MaKCHMyMa
KonTpoJibHas Touka Ne 1 8 18 (60% ot 30) 30
PefiTnHrOBast KOHTPOIBHAS paboTa 8 18 30
No 1




KontpoabHasi Touka Ne 2 15-16 18 (60% ot 30) 30

PefiTuHroBast KOHTpoJbHAs paboTa 18 30
15

No 2

WNuauBuayanbHOE JOMAIITHEE 16 3a4TCHO 3a4TCHO

3aJjaHKe

IIpoMe:kyTOUHASI aTTECTALMS - 24 — (60% 40) 40

DK3aMeH -

DK3aMEeHAMOHHBIA OMJIET - 24 40

HUTOI'O no pucuuminHe 60 100

* - MuHuUManbpHOE KOJIMYECTBO OayIoB 3a OLIEHOYHOE CPEJCTBO — 3TO KOJMYECTBO OaijioB, HaOpaHHOE
00y4aromuMcsl, IpU KOTOPOM OLIEHOYHOE CPEICTBO 3aCUMTHIBACTCA, B IPOTUBHOM Cilydae OOyJaromuiics
JOJDKEH JIMKBUIMPOBaTh TOSBUBLIYIOCS — AKaJeMHUYECKYIO 3aJ0/DKEHHOCTh [0 TeKylled WM
IIPOMEXYTOUHOM arTecTauuy. MHUHMMAaIbHOE KOJIMYECTBO OauloB 3a TEKYLIYIO aTTeCTalllo, B T.4.
OT/EJIbHOE OLICHOYHOE CPEJICTBO B €€ COCTaBe, U IPOMEKYTOUHYIO aTrTecTaluio coctaBiser 60% ot
COOTBETCTBYIOLINX MaKCHUMAaJIbHBIX OAJIOB.

4. TunoBble KOHTPOJbHBbIE 33IaHUSI MJIM MHbIe MaTepHajbl, HeOOXO0AUMbIe /I OLEHKHU 3HAHHIA,
YMeHM, HABBIKOB



dopmMa 3K3aMeHANMOHHOT0 OMJIeTa

MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUA POCCUMCKON ®EJEPAIIUU
®EJEPAJIBHOE FOCY/IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJAEHUE BBICLIEIO OBPA30OBAHUS

«HaunumoHanpHBIH HCCHENOBATENbCKUMN AA€epHBIH YHUBepcuTeT « MUDHU»
OOHMHCKNMI MHCTUTYT aTOMHOM 3HEePreTUKN -

dwman deneparbHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YUPEeXXIeHVIS BBICIIIET0 00pa3soBaHs
«HaryoHasIbHbIN MccTleoBaTe IbCKU SaepHbI yHVBepcuTeT «MUDV»

(IATD HVISTY MU®W)

UHCTUTYT OBIIEN MTPOPECCUOHAJBHOM MOATI OTOBKH
Kadenpa Bbiciieit MaTeMaTuK

Hamnpasnenue 14.03.02 «SInepHble pu3MKa M TEXHOJIOTHID)
MOATOTOBKU

OopasoBarenbHas «/HHOBAaIMOHHBIE si/IEPHbIE TEXHOJIOTHI»
nporpamma

JuctuniamHa Jluneiinas aareopa

3K3AMEHAIIMOHHBIN BUJIET No__

1. Bompoc nis npoBepku ypoBHsi oOyueHHoctd 3HATDH
Mampuywi, deticmseusi c mampuyamu (CrodxceHue Mampuy, YMHOMCEHUE HA YUCTLO, YMHONCEHUE
mampuy, mpancnorupogatue). Onpedenumenu K8AOPAMHbIX MAMpuy NOpsoKa n.

2. Bompoc ans npoBepku ypoBHst o0yueHHoctd 3SHATD

Aopo u obpa3z nuneiinozo onepamopa. Teopema o pasmeprocmu 0pa u 00pa3a TUHENHO20
onepamopa.

3. Bonpoc anst mpoBepku ypoBHst o0yderHoctd YMETD

Hccneoosams kpueyio 6mopoco nopsaoka u nocmpoums ee.
—X* —y? +4xy +2x -4y +1=0.
4. Bonipoc (3amava/3ananue) s npoBepku ypoBHsa ooyuenHoctr BJIAJIETH

111
111
. 1
Havmu C06CI’I’Z6’€HHbl€ SHAYEeHUA u CO6CI’I’I€€HHbl€ BeKnmopsvl onepamopa .
CocraBurenb H.5. KiouammoHT
(moxmuce)
3aBenyrontuii kapenpoii/
HaYaJIbHUK OTICJICHUS B.K. AprembeB

(moxmuce)

« » 20 T




Kputepuu u mkaJja oueHMBaHus

Ounenka Kpurepum ouenku
OT1inyHO CTyneHT JOJKeH:
36-40 - MPOJAGMOHCTPUPOBATH TITyOOKOE U IPOYHOE YCBOCHUE 3HAHUH

IIPOrPaMMHOTr0 MaTepHaa;

- HCYEPIIbIBAIOIIIE, TOCIE0BATEIbHO, TPAMOTHO U JIOTHYECKH CTPOMHO
U3JI0KUTh TEOPETUUECKUN MaTepual;

- IpaBUWJIbHO (POPMYIUPOBATH OMPECIICHUS;

- IPOJIEMOHCTPUPOBATh YMEHUS CaMOCTOSITENILHOM pabOTHI ¢

JIUTEPaTypoi;
- YMETh CJIeNaTh BBIBOJIBI 110 U3JIaraéMOMy MaTepuainy.

Xoporo CTylIeHT NOJIKEH:

30-35 - IPOJIEMOHCTPUPOBATH JIOCTATOYHO TIOJTHOE 3HAHNE TIPOTPAMMHOTO
Marepuaa;

- MPOJACMOHCTPUPOBATh 3HAHUE OCHOBHBIX TEOPETUUECKUX MMOHATUH;
JIOCTATOYHO MOCJIEI0BATENLHO, TPAMOTHO U JIOTUYECKU CTPOITHO
u3JiaraTh MaTepHall;

- IPOJIEMOHCTPUPOBATH YMEHUE OPUEHTHPOBATHCS B IUTEPATYPE;

- YMETh ClIeNaTh JI0CTaTOYHO 0OOCHOBAHHBIE BBHIBOIBI TI0 U3J1araeMoOMy

MaTepHany.
VY 10BJIETBOPUTETHHO CTyneHT noKeH:
24-29 - IPOJIEMOHCTPUPOBATH 00IIIee 3HAHNE U3Y4aeMOr0 MaTepuaa;

- II0Ka3aThb 06III€€ BJIaJICHUC MOHATUUHBIM arrmnapaToM AUCHUIIIIMHBI,
- YMCTh CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTypOfI n3jaracMoro

BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHAYEMYIO IPOrpaMMOil yueOHyto
JUTEPaTypy.

HeynosnersopurensHo | CTyeHT IEMOHCTPUPYET:

23 u MeHbllIe - He3HaHME 3HAYUTENIbHOM YacTH MPOrpaMMHOI0 MaTepuaa;

- HE BJIaJICHUE MTOHATUNHBIM alnapaToM JUCLHUIIINHBI;

- CYILIECTBEHHBIE OINOKY MPU U3JI0KEHUU Y4eOHOTro MaTepuana;
- HEYMEHHE CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYPOU
M3JIaraeMoro BOIIPOCa;

- HEYMEHHE JIe1aTh BbIBOJBI 110 U31araéMOMY MaTepHally.

[Ixana olleHUBaHUS 32 KaXKBINA HJIIEMEHT K3aMEHAIMOHHOTO OMIIeTa: KaXIblil Bompoc oreHuBaeTcs B 10
OaJUIOB.



MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

MHCTHUTYT OBIIENA MTPO®ECCUOHAJIBHOM MMOATIOTOBKH
Kadeapa Bbicuieil MaTeMaTHKH

Hamnpasnenue 14.03.02 «SInepHble pu3MKa M TEXHOJIOTHID)
MOATOTOBKU

O6pa3OBaTCJH)Ha$I «AHHOBAIUOHHDbIE AJACPHBLIC TEXHOJIOTUN»

nporpamMma
Aucuumimna Jluneiinas ajaredpa
BOITPOCHI K DK3AMEHY

1. Marpunpl, AeiicTBUS ¢ MaTpULIAMH (CII0OKEHHE MAaTPHUILl, YMHOKEHHE Ha YMCIIO0, YMHOKEHHE MATPHIL,
TPAHCIOHUPOBAHHUE).

2. Ormpenenureny KBaAPaTHBIX MaTpHIl Hopsiaka n. OnpeneneHue mo HHAYKIUH Yepe3 pa3iokKeHue mo
MEePBOM CTPOKE.

3. Munop, anreOpandeckoe IOMONHEHHE. TeopeMa O pa3lioKeHUN ONMpPEICITUTENs 110 dJIEMEHTaM psaa
(6e3 moxazaTenbCcTBa).

4. TlepecTaHOBKHM, WHBEPCHH, YETHOCTb, HEUETHOCTH IepecTaHOBKH. OmpejiereHrne OmpeaeIuTems
MaTpHIlbl pa3Mepa N yepe3 NepecTaHOBKU U HHBEPCUH.

5. CaoiictBa ompeaenurteneid. [lepectaHoBka CTpPOK, TPaHCIOHHPOBAHMUE, JIMHEWHOE CBOWMCTBO.
CaenctBus U3 cBoiicTB. Onpenenureny TpeyroabHONH MaTPHIIb, OJI0YHONW MaTPHIIbI.

6. CrexcTBre U3 TEOPEMBI O Pa3IOKEHUH ONPEACTUTENS ((PaTbITUBOC PA3TIOKEHUE).

7. OOparHas matpuua. Teopema 00 0OpaTHOI MaTpHIIE.

8. IlIpasmmo Kpamepa pemeHusi CHCTEMBI JIMHEHHBIX anreOpanveckux ypaBHEHHH (TeopeMa).

9. Panr marpuubl. basucuelii MuHOp. CoXpaHeHHME paHTa IpH 3JIEMEHTapHBIX NPeoOpazOBaHMSIX.
JluneiiHas 3aBUCHMOCTh W HE3aBHUCHUMOCThH CTPOK MaTpuilbl. Teopema o OasucHoM MmuHOpe (6e3
JI0Ka3aTenbcTBa). BTopoe ompeneneHue paHra Marpuibl (paHI — MaKCHUMajbHOE KOJIUYECTBO
JIMHEIHO He3aBUCHUMBIX CTPOK (CTOJIOII0B) B MaTpUIE).

10. Knaccudukanus cucteM TUHEWHBIX anreOpandecKuX ypaBHEHHH — COBMECTHBIC, HECOBMECTHBIE,
orpeJiesieHHble, HeonpezaeneHHble. Teopema Kponekepa — Kamemmu. HccnenoBanue u pereHue
HEOJTHOPOJHBIX U OAHOPOJHBIX cucteM. Meton ["aycca.

11. &.C.P. onnopoHo# cuctembl. CTpyKTypa OOIIEro penieHuss HEOAHOPOIHBIX CUCTEM.

12. Jluneiinpie mpocTtpaHcTBa. llpumepsl. JIuHeiHas 3aBUCHMOCTH M HE3aBUCUMOCTh BEKTOPOB
JMHEWHOTO MPOCTPAHCTBA.

13. Baszuc. Pasmepnocts. M3omMopdusM mnpoctpancTB. Teopema 00 H30MOP(GHOCTH TPOCTPAHCTB
OJIMHAKOBOI pa3MEepHOCTH HaJl OJHUM YHCIOBBIM NoJieM (6e3 J0Ka3aTeabCcTBa).

14. KoopaunHatsl BeKTOpa B qaHHOM Oasuce. [lefictBus ¢ koopauHatamu. [IpeoOpa3oBanne KoopauHAT
IIpU IIepexo/ie K HOBOMY 0a3mucy.

15. IlognpocTpaHcTBa JHMHEWHOTO NpocTpaHcTBa. JluHelHas o0oyiouka BEKTOPOB. Pa3MepHOCTh

MOATNPOCTpaHCTBa. Teopema 0 pa3MepHOCTH TUHEHHONH 00OIOUKH.
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16.

17.

18.
19.

20.
21.

22,

23.

24,
25.

26.

27.

28.

29.

30.
31.
32.

33.

34.

Ilepeceuenne u cymma MNOANPOCTPAHCTB. Teopema O pa3MEPHOCTH CYMMBI M IE€pPECEUEHUS JIBYX
IIOAIIPOCTPAHCTB.

JInneliHbIe omepaTopsl B JIMHEWHOM NpocTpa”cTBe. Marpuna oneparopa. [IpumMepsl oneparopos u
MaTpul. TeopemMa 0 MaTpUYHOM 3aMucH JIMHEHHOTO oneparopa (6e3 10Ka3aTesbCTBa).

JeiicTBus ¢ oneparopamu (CymMma, MPOU3BEICHUE HA YUCII0, cyneprno3ulus). OOpaTHBIM onepaTop.
SAnpo u obpa3 numHeiHOro omeparopa. Teopema O pa3MEpHOCTH sapa M oOpa3a JIMHEHHOro
oreparopa.

IIpeoOpa3oBaHue MaTpHULbl OlepaTopa Ipu Mepexoie K HOBOMy 0asucy.

CoOcTBeHHbIE BEKTOPBI U COOCTBEHHBIE 3HaYEHUs JTJMHEHHOTro onepaTopa. JInHelHast HE3aBUCUMOCTh
COOCTBEHHBIX BEKTOPOB, COOTBETCTBYIOIINX pa3HbIM COOCTBEHHBIM 3HAYEHUSIM.
XapaKTepUCTUYECKUII MHOIOWIEH, €70 HHBAPUAHTHOCTD.

JlocTaTouHOE yCIIOBUE NMPUBOAMMOCTH MaTpUIBl OllepaTopa K AMAaroHaJIbHOMY BUAY (JIBE TEOPEMBI,
oJIHa 0e3 JI0Ka3aTeIbCTBA).

EBxnunossl nmpoctpanctBa. Onpenenenue. [Ipumepsl. HepaBenctBo Komm-bynskosckoro. Hopma
aneMeHTa. HepaBeHCTBO TpEyroapHUKA. YTOJI MEXAY 2JIEMEHTAMM.

[Tponecc oproronanuzamuu ['pama-llIMuara. OpToHOPMUPOBAHHEIHM Oa3uC.

Marpuna I'pama €€ mpuMeHeHHe K BBIYMCICHHIO oObeMa N-MepHoro napamienenunena (0e3
JTI0OKa3aTeIbCTBA).

OproroHanbHoe JonosnHeHue. PaznoxkeHne eBKIMI0Ba MPOCTPAaHCTBA L B mpsmyro cymmy Jiro60ro
ero momnpoctpaHctBa L, L wu oproronampHOoro nmomonmHenuss k L, (06e3 mokaszarenbcTBa).

OptoroHasibHasi MPOEKIMS U  OPTOTOHAJbHAs  COCTABJISIONIA  BEKTOpA  OTHOCUTEIHHO
MOANPOCTPAHCTBA. YTOJI MEXAY BEKTOPOM U MOAIPOCTPAHCTBOM.

ComnpsikeHHBIN orepaTrop. MaTpuiia ConpspKeHHOTO Oreparopa B OpTOHOPMUPOBAHHOM Oasuce (6e3
JI0Ka3aTeNIbCTBA).

CamoconpsokeHHbIN ornepaTop. OCHOBHBIE CBOMCTBA: BEIIECTBEHHOCTh COOCTBEHHBIX 3HAYCHUH,
OpPTOTOHANILHOCTh COOCTBEHHBIX BEKTOPOB, COOTBETCTBYIOIIMX Pa3HbIM COOCTBEHHBIM 3HAYCHUSM,
CYIIECTBOBAaHHE OPTOHOPMHPOBAHHOTO 0a3nca W3 COOCTBEHHBIX BEKTOPOB (ImocienHee 0e3
JI0Ka3aTeNIbCTBA).

OproronanbHbiii oneparop. CoxpaHeHHE JJIMH U YTJIOB, T€OMETpUYEeCKUuil cMbicil. OpToroHanbHas
Matpuia u e€ cBoiicTBa. OpTOroHAIBHBIN OnepaTop B 2-MEPHOM ciydae U Teopema 00 oOmieM Buie
OpPTOTOHAJILHOTO oneparopa (6e3 10Ka3aTeIbCTBa).

KBangparuunsie popmbl. I3mMeHeHne MaTpuiibl popMbl ITpH 3aMeHe 0a3uca.
[IpuBenenue kBagpaTuuHON (POPMBI K KAHOHMYECKOMY BUY MeToA0M Jlarpanka.

Hopmanpubiii  Bua  KkBajgpaTuyHOW (opMbl. 3aKkOH HMHEpPIUU KBaJpaTU4YHBIX QopMm  (0e3
JTI0OKa3aTelIbCTBA).

Teopema o mpuBeneHue KBajpaTHUHOW (OPMBI K KAHOHMYECKOMY BHJIY C TOMOIIBIO
OPTOTOHAIBLHOTO MPEOOPa30BaAHHSI.

3HakoonpeeneHHble KBaapaTuuHble popmbl. Kputepuii CunbpBectpa (6€3 10ka3aTenbCTBa).
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE IT'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUSA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1oHaIbHBIV McciIeoBaTe IbCKI sepHbIV yHUBepcuTeT « MUDV»

(IATD HUSTY MU®U)

WHCTHUTYT OBHIEA MPO®ECCUOHAJBHOM MOJATIOTOBKHA
Kadeapa Bbicuieil MaTeMaTHKHU

Hanpasnenue 14.03.02 «SnepHble pU3NKa H TEXHOJIOTHN»
MOJITOTOBKH

OOpazoBarenbHas «HHHOBaIMOHHBIE IIePHBIE TEXHOJIOTHI
porpaMma

JucnuniamHa Jluneiinas ajareopa

KoMmuiekT 3agaHuii )it KOHTPOJIbHOM padoThI 1

Bapuanr 1

1. SIBnsercs iy JIMHEHHBIM NPOCTPAHCTBOM MHOXKECTBO BCEX IMOCIE0BATEIbHOCTEH {an}, CXOMALINXCS
K JaHHOMY uuciy a? OObsICHUTH OTBET.
2. Haiitn koopmHaTsl BekTopa X = (3,2,1) B 0asuce €,€,,€,, Clu OH 3a1aH B Oasuce €,€,,6, u

! ! !

el =el+ez, 62 :el—ez, e3 =—el+e2+es.

7 6 3 7
3. Haiirtu onpenenurens matpunsr 0 5 70
0 4 3 0
5 6 5 4

4. Haiitu ob1iiee pereHre HeoOJHOPOAHON cucTeMbl, mocTpouTh ®.C.P. omHOpOAHOM CHCTEMBI

2X, — 2%, +3X; — 2%, =1 2X; —2X, + 3%, —2X, =0
X, + X, + X =2 X, +X, + X, =0
3% — X, +4X; —2X, =3 3%, — X, +4X,—2%, =0

5. Haiiti pa3mMepHOCTh ¥ Oa3UC CyMMBI U TIEPECEUCHHSI TMHEHHBIX MTOAMPOCTPAHCTB, TIOCTPOCHHBIX HA
cucremax BektopoB a; = (1,2,1), a, =(LL-1), a; =(1,33) u b, =(2,3,-1), b, =(1,2,2),
b, =(L1,-3) .

Bapmuanr 2

1. Haiitu 6a3uc u pa3MepHOCTh IPOCTPAHCTBA CUMMETPUYHBIX MaTPHIL pazmepa 2x 2 ¢ OOBIYHBIMU
oTeparusaIMH CJI0KEHUS U YMHOKEHHUS Ha YUCIIO.

2. Haiitn koopmmHaThl Bektopa x = (1,2,3) B 0asuce €,€,,€,, €Clli OH 3a]aH B 0azuce  €,€,,6; u

!

e =e+e,,e,=€-26,, &, =—€ +€,+86,.
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4 3 2 1
3. Haiitu onpenenurens 0 3 2 0
0 6 5 0
5 4 3 2

4. Haiitu ob1ee perieHrue HeoJTHOPOAHOM cucTembl, mocTpouth O.C.P. ogHOpOIHON CHUCTEMBI

X, —2X%, +3%;— X, =1 X, —2X, +3%, —X, =0

X +X, + X, =2 X +X,+%X =0

2X =X, + 4%, =X, =3 |2X =X, +4X,—X, =0
5. Haiiti pa3mepHOCTh 1 0a3UC CyMMBI U TIEpECEUSHHSI TMHEWHBIX MOANPOCTPAHCTB, IOCTPOCHHBIX Ha
cucremax Bekropos & =(11,0,0), a,=(0110), a,=(001) u» b =(1111), b,=(0,211),
b,=(1212) .

Bapuanr 3
1. Haiitn 6a3uMc M pa3MEpHOCTh MPOCTPAHCTBA CHMMETPHUYHBIX MATPHIl pazMepa 3X3 ¢ OOBIYHBIMHU
OTIEPALIUSAMU CIIOXKCHUS U YMHOXKCHHUS HA YKCIIO.
2. Haiitn koopauHatsl BekTopa X =(111) B 0Oa3uce €,€,,e,, €Cii OH 3ajaH B Oa3uce €,€,,6; u

! ! !’

& =¢ +6,,6, =€ —-6,, &, =—€ +6,+¢€,.

4 3 2 1
3. Haiitu onpenenurens 5 4 3 2
1 1 1 1
0 6 5 0

4. Haiitu ob1ee pereHne HeoJHOPOIHOM cucTembl, OCTpouTh O.C.P. ogHOpOIHOM cCHUCTEMBI
2% — 2%, +3%;, — X, =1 2% —2X, +3%, —X, =0
X+ X, + X, =2 X, +X,+X% =0

3% =X, +4X;, =X, =3 3% — X, +4X,—X, =0
5. Haiitu pasmepHOCTb M 6a3UC CyMMBI U TIepeCeUeHHsI TMHEHHBIX MTOANPOCTPAHCTB, TIOCTPOCHHBIX HA

cucremax Bektopos & =(101), a,=(111), a,=(0,30) u b =(2,0,0), b, =(1,2,2), b,=(111) .

Bapuanr 4
1. SIBnsercsa nM NHMHEHHBIM TOANPOCTPAHCTBOM MHOXECTBO BCEX BEKTOPOB N-MEPHOTO BEKTOPHOTO
IPOCTPAHCTBA, KOOPAUHATHI KOTOPBIX — Lielible uncia. OOBsICHUTD OTBET.
2. Haiitn koopauHatsl BekTopa X =(0,11) B Ga3uce €,€,,e,, €CiH OH 3aj1aH B Oa3uce €,€,,6; u

! ! !’

€ =€ +6,,6 =€ -6, 6 =—€ —€,+6;.

1 2 2 1
3. Haiitu onpenenurens 0 4 0 0O
1 1 1 1
0O 6 5 4
4. Haiitu ob1iee pereHne HeOJHOPOAHON cucTeMbl, TOCTpouTh @.C.P. omHOpOAHOM cHCTEMbI
2X, —2X, + 3%, + X, =2 2X, —2X, +3X; + X, =0
X, + X, + X =2 X, +X, +%X;=0
3% =X, +4X, +X, =4 3X, — X, +4X; + X, =0
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Haiitu pa3mepHOCTh 1 6a3uc CyMMBI U TIEpECeUCHHS TMHEHHBIX MTOANPOCTPAHCTB, ITOCTPOCHHBIX HA

cuctemax Bektopos & =(121-2), a,=(2,310), a,=(122-3) u b =(1111), b,=(1,01-1),
b, =(13,0,-4)

Bapuant 5
SIBnsiercs M MOAIPOCTPAHCTBOM COBOKYITHOCTh BCEX BEKTOPOB TPEXMEPHOTO MPOCTPAHCTBA, HAYAJIO0
KOTOPBIX COBMAJaeT C HAYaJIOM KOOPJMHAT, a KOHIIBI JIe)KaT HAa HEKOTOpoH mpsmoi? OOBsICHUTH
OTBET.

Haiitn koopnunatel BekTopa x =(7,-5,2) B 0Oa3uce (e’ !

e, e ), €CIIM OH 3a/1aH B Oasuce

€,6,,8, U € =€ —€)+€3, €5 =—€ +€,—263, €3=—€ +26) +6;.

1 6 3 1
Haiitu onpepenurens 0 5 7 0
0 4 3 0
5 6 5 4

Haiitu o61iee pemenue HeOAHOPOIHOM cucTembl, mocTpouth @.C.P. 0qHOPOHOMN CUCTEMBI

2% — 2%, +3%, — X, =1 2% —2X, + 3%, —X, =0
X+ X, + X, =2 X, +X, +%X; =0
3% =X, +4X;, =X, =3 3% — X, +4X%,—X, =0

Haiitu pPasMCPHOCTb U basuc CYMMBI U IIEPECCUCHU A JIMHEHUHBIX moAIpPOCTPaHCTB, IOCTPOCHHBLIX HA

cucremax Bektopos & =(1,01), a,=(111), a,=(212) u b =(2,0,0), b, =(0,2,2),b,=(2,0,2) .

Bapmuanr 6
JlokazaTh, 4TO MHOXECTBO BCEX N-MEPHBIX BEKTOPOB, KOOPAMHATHI KOTOPBIX YAOBJIETBOPSIOT
YPaBHEHHIO X, +X, +...+ X, =0, sBisercs MOANPOCTPaHCTBOM B R", HaliTW €ro pasMepHOCTH M
Kakou-HUOyIh 6a3uc.
Haiitn koop/mHaTel BekTopa X =(3,2,1) B 0asuce €,€,,€,, Clu OH 3a/1aH B Oasuce €,€,,6, u

! 4

!
e =26, +€, €, =€ —€, 6, =—€ +€,+86,.

7 6 3 7
Haiitu onpepenurens |1 5 7 1
0 4 3 O
0O 6 5 0

Haiitu o61miee permenne HeOTHOPOIHOM crcTeMbl, TOCTpouTh O.C.P. oqHOpOIHOM cHUCTEMBI
2X, —2X, +3%, =X, =1 [2X —2X, +3%X;—X, =0
X +X, + X, =2 X +X,+%X,=0
3% =X, +4X%;, =X, =3 3% —X, +4X,—Xx, =0
HccnenoBats Ha JIMHEWHYIO 3aBUCHMOCTb CUCTEMY BEKTOPOB SiNX,COSX,C0S2X Ha (—xz/2,712).
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Bapuanr 7

SBnsiercs a1 TMHENHHBIM IPOCTPAHCTBOM MHOXECTBO BCEX MOCIIEI0BATENIbHOCTEN {an }, CXOIALINXCS

K 0? OOBICHUTE OTBET.
Haiitu koopaunats! Bektopa x =(1,2,3) B 06a3uce ei,e'z,e'3 , €CIIM OH 3ajlaH B Oasuce €,€,,6; u

!

81 =€ +26, ,8) =€ —€,, 6, =—€ +6,+86,.

7 6 3 7
Haiitu onpepenurens 0 1 4 0
0 2 3 O
5 6 5 4

HaiiTu obiee peuenue HeoqHOPOIHOU cucTeMbl, HocTpouTh @.C.P. 0qHOPOJHON CUCTEMBI

2X; —2Xy +3X3 —2X%4 =1 2X, —2X, + 3%, — 2%, =0
Xg+Xo +X3=1 X +X,+X%X,=0
3X; — X +4X3—2X%4 =1 3% — X, +4%X, —2%, =0

Haiitu pasmepHOCTh 1 6a3MC CyMMBI U TIEPECEUCHHS JTMHEHHBIX MTOAIIPOCTPAHCTB, IIOCTPOCHHBIX HA
cucremax BektopoB a, = (1,2,1), a, =(LL-1), a; =(133) u b, =(2,3,-1), b, =(1,2,2),
b, =(L1,-3) .

Bapuanr 8

OGpasyeT Jiu TMHEHHOE TIPOCTPAHCTBO MHOXKECTBO Beex qupdepeHuupyeMbix Gpynkiuii g = f (t) ,
b=g (t) , B KOTOPOM OIpeJIe/IeHb ONepau cyMMbl | (t) g (t) Y TIPOU3BEJICHUS HA YUCIIO
a-f(t)?

Haiitu koopmuHaTe BekTopa X = (0,1,1) B Gasuce €,€,,€,, ECIIM OH 3a1aH B 6a3uce €,€,,e; u

! !

’
e =6€+6,, 6 =26 -6, &, =—€ —6,+6,.

4 3 2 1
Hatitu onpenenurens 0 3 2 0
1 6 5 0
5 4 3 2

Haiitu o6miee pemeHue HeOAHOPOIHOM cucTeMbl, TocTpouTh @.C.P. 0AHOPOAHON CUCTEMBI

Xg—=2X, +3X3 = X4 =1 (X, —2X,+3%;—X, =0
Xp+Xo+X3=1 X +X,+%X =0
2% —Xo +4X3 = X4 =1 |2X =X, +4%X,—X, =0

UccnenoBaTh Ha TMHEHHYIO 3aBUCUMOCTh CUCTEMY BEKTOPOB SinX,COSX,sin2x Ha (—z/2,7/2).

Bapuanr 9

Haiitn 0a3uc W pa3MepHOCTh MPOCTPAHCTBA MATpHIl pazMepa 3xX2 ¢ OOBIYHBIMH OIEpaLUSIMH
CIIOKEHMSI U YMHOXKEHHS HA YUCIIO.
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Haiitn koopmHaTel Bektopa X = (—11,—1) B 6asuce €,€,,€,, ECJI1 OH 33/1aH B 6a3uce €,€,,6, u
! [ 1

& =¢ +6,,6, =€ —-6,, &, =—€ +6,+¢€;.

4 3 2 1
Haiitu onpenenurens 5 4 3 2
1 1 1 1
0 6 5 0

1 2 3 5
Pemnts MaTpuyHO€E ypaBHEHUE X =
5 s o

HaiiTu obiee peuenue HeogHOPOAHOU cucTeMsl, HocTpouTs @.C.P. 0oqHOPOAHOMN CUCTEMBI

2X, —2X, + 3%, + X, =2 2X, —2X, +3X; +X, =0

X, + X, + %X =2 X +X, +X;, =0

3% =X, +4X, +X, =4 3X, — X, +4%,+X%, =0
BapuanTt 10

OOpa3yeT Jiu JIMHEHHOE MPOCTPAHCTBO BCEX MOJIOKUTEIBHBIX YUCEI, B KOTOPOM CyMMa JIFOOBIX JBYX
snementos @ u D samaercs xak a-D;a IPOM3BEICHHUE JIFOO0T0 dJIEMEeHTa ( Ha JF000€ YUCIIO
y ectb a¥?

Haiitn koop/mHaTel BekTopa x = (7,-5,2) B 0asucee,,e,,e,, €CIU OH 3a/1aH B 6asuce €,€,,6, u

€1 =€ +€3, €5 =06 +€,, 83 =6 +65 +€;.

p ¥ 2 1) (35
eIIUTh MAaTPUYHOE YPaBHEHUE 3 41715 o

Haiitu obmiee pemenue HeoAHOPOAHOU cucTeMbl, HocTpouTh @.C.P. oqHOPOAHON CUCTEMBI
2% —2Xy, +3X3 = X4 =1 [2X —2X, +3%,—X, =0
Xg+ X0 +X3=1 X, +X,+% =0
3X; —Xp +4X3 — X4 =2 3% =X, +4X%,—X, =0

2X

HccnenoBars Ha JIMHEHHYIO 3aBUCHMOCTh CHCTEMY BEKTOPOB €7,€ ", e Ha (—o0,+00) .

0) KpUTEpUHN OLICHUBAHUS KOMIIETEHIINH (Pe3yabTaTOB):

KonTtponpHast paboTa cyMTaeTcsi BBIIOJIHEHHOH, €CIM TNPaBHIBHO PEHICHBl KaK MUHHMYM 3 3a/a4d
(mosryueHo 18 GanioB U BeIIIe).

B) ONKCAHME IIKAJIbI OLICHHUBAHUS:
Bce pemeHHble 3amaHus B KaXJIOM BapHaHTe CyMMapHO oleHHBaroTcs 30 Oauramu: Kakaoe 3alaHue

OLICHUBAETCA B 0.

Ouenka Kpurtepum oneHku

OTiIN4HO CyMMa 0ajuioB perieHHbIX 3a/1a4
¢ 25 1030 GamnoB

Xoporio CyMMa 0ajuioB perieHHbIX 3a/1a4
¢ 19 no 24 Gannos

VY 10BIETBOPUTETHEHO CyMMa 0ajuioB perieHHbIX 3a/1a4
c 15 o 18 Ganmos

HeynosnerBoputensHo | CymMmma 6aioB pelmieHHBIX 3a1a4
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| ¢ 0 10 14 GamtoB
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MHCTUTYT aTOMHOV 3JHepPreTHKM ~

drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

WHCTHUTYT OBHIEA MPO®ECCUOHAJBHOM MOJATIOTOBKHA
Kadeapa Bbicuieil MaTeMaTHKH

Hanpasnenue 14.03.02 «SnepHble pU3NKa H TEXHOJIOTHN»
MOJITOTOBKH

OOpazoBarenbHas «HHHOBaIMOHHBIE IIePHBIE TEXHOJIOTHI
porpaMma

JucnuniamHa Jluneiinas aareopa

KomiuiekT 3agaHuil 1J151 KOHTPOJIbLHOU PadoThI 2

BapuanTt 1

1. Haiitn Matpuity (B 6asuce (i, j,k)), 06pa3 i sapo oneparopa 3epKanbHOTO OTPaKEHHs OTHOCHTEIBHO
wiockoctd X—Y—2=0.

!

2. Haiitu Matpuiy B Oa3uce (el', e, eé), rie € =€ —e,+e, , e, =—€ +e, —2¢e,,

e, =—€, +2e, +€,, ecu OHa 3ajaHa B 6asuce (el, e, e3) ; _01 (2)
1 1 -2
3. Haiitn coOcTBEHHBIE BEKTOPHI  COOCTBEHHBIE 3HAYCHUS . _32 _i
1 -2 2 |

[IpuBomuTcs nu MaTpula K JauaroHaidbHoMmy Buay? Ecnu ga, TO HallTH OuaroHanbHBI BUA U
JTUArOHATTM3UPYIOLTYI0 MAaTPHUILY.

4. IIpuBecTH KBaJpaTU4YHYIO (OpMY K KAHOHUUYECKOMY BHJy C ITOMOIIBI0 MeTo1a Jlarpanxka
4X7 +8X,X, + 4% X, +3X2 —4XZ.

5. UccnenoBath KpUBYIO BTOPOTO MOPSAKA U TIOCTPOUTD €€.

3x° +3y° +2xy —12x—4y +1=0.

Bapmuanr 2

1. Haitti Matputy (B 6asuce (i , j,k)), 06pas u sapo onepatopa CHMMETPHH OTHOCHTEIBHO TIPSMOT

X=y=-2/2.
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!

2. Haiiti Matpuiy B 6asuce (el’, e,

€;), e & =€, —€, +€; , & =—€ +e, — 2,

e, =—€, +2e, +e,, eciu oHa 3a1aHa B 6azuce (el, e,, 63) 2 (1) 2 _
1 -1 2
3. Haiiti coOCTBEHHBIE BEKTOPBI U COOCTBEHHBIC 3HAYCHUS . _21 8
1 11 |

[IpuBoguTcss 7M1 MaTpulla K JauaroHalibHoMy Buny? Ecim na, To HaWTH JuaroHalbHBIA BUI U
JIMaroHaJIU3UPYIONIYI0 MaTPHILY.

2 2
4. TlpuBect popMy K KAHOHHYECKOMY BH]y C IIOMOIILIO0 MeToa Jlarpanka X, +AX X, + A% X, — X5 .

5. UccnenoBath KpUBYIO BTOPOTO HOPSAKA U IOCTPOUTD €€.

2X° +2y? —4xy —8x+8y +1=0.

Bapuant 3

1. Haiitn Marpuity (B 6asuce (i, j,k)), 06pa3 i sapo onepatopa 3epKanbHOTO OTPaKEHHs OTHOCHTEIBHO
iockoctu 2X+Yy—2z2 =0.

!

2. Haiitu matpuily B 6a3uce (el’, e,

€)). e & =€ —€, +;, & =—€ +e, — 28,

e, =—€, +2e, +€,, ecu oHa 3ajaHa B 6asuce (el, e, 63) 2 i 2
2 -1 -2
. 3 -1 1

3. Haiitn coOcTBEeHHBIE BEKTOPHI M COOCTBEHHBIC 3HAYCHUS 0 2 -1 [IpuBoguTCs M Marpuna K
0 -1 2

nuaroHainpHOMY Buay? Eciu na, To HaillTH MUaroHaJbHBIA BUJT U AUATOHATIM3UPYIOIIYIO MATPHUILY.
4. IlpuBectu popMy K KaHOHHYECKOMY BUJTy ¢ TOMOIIbIO MeToa Jlarpanxa

X7+ 2%, X, + 2X Xy — 3X2 — 6X, X, —4XS.
5. HCCHC,HOB&TB KPpHUBYIO BTOPOTO IMOPSAJAKA U ITOCTPOUTH €€

X° +y> +4xy +4x+2y—-5=0.

Bapuanr 4

1. Haiitn Marpuity (B 6asuce (i, j,k)), 06pa3 u s1po onepatopa 3epKanbHOTO OTPaKEHHs OTHOCHTEIBHO
iockoctd X+ Yy =0.

!

2. Haiitu matpuiy B 6a3uce (el’, e,,

€;). e & =€ —€, +€; , & =—€ +e, — 2,

e; =—, +2e, +&,, eciu OHa 3a1aHa B 6asuce (el, e,, 63) ; é 01 :
21 -1

. 5 -1
3. Haiitu coOGcTBEeHHBIE BEKTOPHI M COOCTBEHHBIE 3HAYCHMS 0 [IpuBoauTCcs U MaTpuua K
4 -1

0 -1 4
AnaroHaJJbHOMY BI/I,HY? Ecimu Aa, TO HalTH JUaroHaJlbHBIN BUJI U ANaroHaJJU3UPYOIYIO MaTpuLy.
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4. IpuBect HopMy K KAHOHHUECKOMY BHIYy C TIOMOIIBIO MeTo1a Jlarpamka
X+ AX X, + 2% Xy + 3X5 + 2X, Xy — X2,
5. HUccnenoBath KpUBYIO BTOPOTO MOPSAKA M IOCTPOUTH €€.

5X* +5y? —2xy +10x -2y +1=0.

Bapuant 5

1. Haiitu matpurty (B 6asuce (i , j,K)), 06pa3 i sgpo omeparopa OpTOroHaIbHOM IPOSKIMH Ha IPSIMYIO
X=y=2.

!

2. Haiitu matpuity B 6azuce (el’, e,,

€;), e & =€ —€, +€, , & =—€ +e, — 2,

e, =—€, +2e, +€,, eciu oHa 3a7aHa B 6asuce (el, e,, 63) 2 8 ; .
-1 1 2
6 -2 -1
3. HaiiTu coGCTBEHHBIC BEKTOPBI U COOCTBEHHbIC 3HAUCHHUS 1 5 1
1 -2 4

[IpuBoguTCcs 7M1 MaTpuila K JauaroHalibHOMY Bunay? Ecim na, To HaWTH JIuaroHalbHBIA BUI U
JUArOHAJM3UPYIOLIYI0 MaTpULLy.
4. IlpuBectu hopMy K KAaHOHHUECKOMY BUJy C TOMOIIbIO MeToa Jlarpanxa

X+ 4X X, — X2 — 2%, %, + 2X..

5. UccnenoBath KpUBYIO BTOPOTO HOPSAKA U IOCTPOUTD €€.

2X° +2y* +4xy +8x+8y +1=0.

Bapuanr 6

1. Haiitn Marpuity (B 6asuce (i , j,k)), 06pa3 u s1po oneparopa 3epKanbHOTO OTPaKEHHs OTHOCHTEITBHO
iockoctu X+2y—z=0.

!

2. Haiitu matpuily B 6a3uce (el’, e,

€;). e & =€ —€, +€; , & =—€ +e, — 2,

e, =—8, +2€, +€,, eciu oHa 3a1aHa B asuce (el, e,, 63) 2 :13 21 :
0 -1 2
3 1 -1

3. Haiftu coOCTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HAYCHHS 2 2 1 [IpuBOoguTCS MM MaTpuua K

-2 1 4

nuaroHagbHoMy Buny? Ecnu na, To HAaWTH IWaroHajdbHbIA BU U IHArOHATU3UPYIOLIYIO MaTPUILY.

4. TIpusectr HopMy K KAHOHHYECKOMY BHIY ¢ TOMOIIBIO MeTo1a Jlarpamka.
X2+ A% X, + 4X X, +3X5 + 4X, X, — X2

5. UccnenoBaTh KpUBYIO BTOPOTO MOPSAIKA U TIOCTPOUTH €€
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—X*—y*+2Xy +2X -2y +1=0.

Bapuant 7

1. Haiitu matpuny (B 6a3uce (T, j, IZ) ), 00pa3 u AApo omneparopa MPOSKTUPOBAHUS HA TIJIOCKOCTh
X+2y—-2z=0.

!

2. Haiitu matpuiy B 6asuce (el', e, eé), rae e =e —e,+e,, e, =—e +6e, —2e,,

e, =—€, +2e, +€,, ecau oHa 3aaHa B 6asuce (el, e,, 63) ; i _01 :
0 2 1
2 0 -1

3. Haiiti coGCTBEHHbIEC BEKTOPB! H COOCTBEHHbIC 3HAYCHHA | ¢ ¢ _q | IIpnBosmTCs M Matpuua K
-1 0 2

nuaroHanbHoMy Buny? Ecnu na, To HAWTH AMAroOHANbHBIM BUJT M TMATrOHATU3UPYIOUIYI0 MAaTPHILY.
4. IlpuBectu hopMy K KaHOHHUECKOMY BUJTy C TOMOIIIbIO MeToa Jlarpanxa

X2+ 2X, X, + 2% Xg — 3XZ —6X, X, — 4XS.
5. UccrnenoBaTh KpUBYIO BTOPOTO TIOPSIKA U IIOCTPOUTH €€

X*+ Yy’ +4xy +4x+2y—-5=0.

Bapuanr 8

1. Haiitu matpuny (B 6asuce (T, j, IZ) ), 00pa3 u AApo oreparopa MPOSKTUPOBAHUS HA TIJIOCKOCTh
2Xx—-y+1z=0.

!

b, €).Tac € = —€,+€ , €, =—& +e, - 2¢,,

2. Haiiti matpuily B 6a3uce (el’, e

' 2 1 2
e, =—€, +2e, +¢€,, ecu oHa 3a]aHa B Oa3uce (el, e, 83) —
1 01
. 2 10
3. Haiitu coOCTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYECHUS 1 20 [TpuBomuTcss M MaTpuna K
-1 1 3

AnaroHaJJbHOMY BI/I,ZLY? Ecau Ja, TO HalTH JUaroHaJIbHBIN BUJ U ANAarOHaJIN3UPYOIYIO MaTpULy.

4. [IpuBecTH KBaJpaTU4YHYIO (OpMY K KAHOHUYECKOMY BHJIY C ITOMOIIBI0 MeTo1a Jlarpanxka
AXZ +8X, X, + AX Xy +3X2 — 4XS.

5. I/ICCJ'IC,Z[OBaTB KPHUBYIO BTOPOTO IMOPAJAKA U ITOCTPOUTDH €C.
5X* +5y* —2xy +10x— 2y +1=0.
Bapuanr 9

1. Haitti Matputy (B 6asuce (i , j,k)), 06pas i sapo oneparopa NpOSKTHPOBAHKS Ha IIOCKOCTD

2Xx—y+3z=0.
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!

2. Haiiti Matpuiy B 6asuce (el’, e,

€;), e & =€, —€, +€; , & =—€ +e, — 2,

0 1 2
e, =—€, +2e, +€,, eciu oHa 3ajaHa B 6asuce (el, e,, 63) .
-1 -2 1
o 10
3. Haiitn cOOCTBEHHBIC BEKTOPHI M COOCTBCHHBIC 3HAUCHMS 0 IIpuBOANTCS JIM MaTpuLa K
1 4
-1 15

nuaroHaibHOMY BUay? Eciu na, To HaAiTH THaroHaJbHBIA BUI U AMATOHAIM3UPYIOIIYIO MATPHUILY.

4. ITpuBectr hopMy K KAHOHHYECKOMY BHIY C TIOMOIILIO MeTo1a Jlarpamika.
X+ AX X, + 4X X, +3X5 +AX, X, — X
5. UccnenoBaTh KpUBYIO BTOPOTO MOPSIIKA U TOCTPOHUTH €€

—X* —y? +2xy +2Xx -2y +1=0.

Bapuant 10

1. Haiitu matpuny (B 6a3uce (T, JT, IZ) ), 00pa3 u AApo orneparopa MPOSKTUPOBAHUS HA TIJIOCKOCTh
X+y+2z=0.

!

2. Haiitu matpuily B 6a3uce (el’, e,,

€;), e & =€ —€, +€, , & =—€ +e, -2,

1 1 0
e, =—€, +2e, +€,, eciu oHa 3ajaHa B 6asuce (el, e,, e3) 0 -1 1
2 3 1
5 1 -1
3. Haiiti coOCTBEHHBIC BEKTOPBI M COOCTBEHHbBIC 3HAYCHUS o 4 _q | HpuBomurcs i MaTpHia K
-2 1 6

nuaroHainsHOMY BUAY? Eciu n1a, To HAlTH IUaroHaJIbHBIA BUJT U JJUATOHATU3UPYIOIIYIO MaTPHILY.
4. IlpuBectu popMy K KAaHOHHUECKOMY BHUJy ¢ TOMOIIbIO MeToa Jlarpanxa

X+ AX X, — X2 — 2%, X, + 2X..

5. UccnenoBath KpUBYIO BTOPOTO MOPSAKA U IOCTPOUTD €€.

2X° +2y* +4xy +8x+8y +1=0.

0) KpUTEepUHU OIIEHUBAHUS KOMIIETSHITUH (pe3yIbTaTOB):
KonTponbHast paboTa cuuTaeTcst BHIIIOTHEHHOM, €CIIM MTPABUIIBHO PEIICHBI KAK MUHUMYM 3 337241
(moydeno 18 6ayioB U BhILIE).

B) OIIMCAHHUC IINKAJIbI OIICHUBAHUS.
Bce perieHHble 3aaHus B K&KIOM BapHaHTe CyMMapHO olleHuBaroTcs 30 OayamMu: Kax1oe U3 3aaHuii
OLICHUBAETCA B 6 0AJUJIOB.

Ounenka Kpurepun onenkn

OTin4yHO CyMMma 0ajutoB perieHHbIX 3a/1a4
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¢ 23 no 25 6amioB

Xoporio CyMMma 0ajuioB perieHHbIX 3a/1a4
C 19 no 22 6annos
Y 10BNIETBOPUTEIBHO Cymma 0asuioB peuieHHbIX 3a7a4
c 15 o 18 Ganmon
Heynosnersopurensno | Cymma 0ajioB pelieHHbIX 3a/1a4

¢ 0 1o 14 6amnos
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