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O0J1acTh NpMEHeHHU

@®onpa oueHouyHsix cpeactB (POC) — sBusercs 00g3aTeNbHBIM MPHIOKEHHEM K paboueit
porpamMme JUCIUILIMHBI U 00eCIIeunBaeT MPOBEPKY OCBOEHUS TUIAHUPYEMBIX PE3yJIbTaTOB 00yUeHUS
(KkoMIeTEeHUMH M HMX WHJIUMKATOPOB) IOCPEICTBOM MEPONPUATUNA TEKYIIEM U INPOMEXYTOUHOMN
aTTecTalluy N0 JUCLUILIMHE.

Iesu u 3aga4u GOHIA OLIEHOYHBIX CPEACTB

Hempto @oHAAa OLEHOYHBIX CPEACTB SBISACTCS YCTAaHOBJICHHE COOTBETCTBHUS yPOBHSA
MOJArOTOBKM OOy4aromuxcsi TpeboBaHUAM (enepaibHOr0 TOCYIapCTBEHHOrO0 00pa30BaTeIbHOTO
CTaHJapTa.

I[JI?I JOCTHIXKCHUA MOCTaBJICHHOMN neiaun CDOHI[OM OLCHOYHBIX CPCACTB II0 AHUCHUIIIINHE
pemaroTCs CIeIyIONUe 3a1a9u:

— KOHTpOJIb M YIpPAaBJIEHHE MPOIECCOM MPHUOOPETeHUs OOYJaIOUIUMUCS 3HAHWH, YMEHUH H
HAaBBIKOB, IMPEAYCMOTPCHHBIX B paMKax I[aHHOﬁ JUCHUIIIINHEI,

— KOHTPOJIb U OLICHKA CTCIICHU OCBOCHUA KOMHGTGHHHﬁ, NpeaAyCMOTPCHHLIX B paMKax HaHHOﬁ
JUCILIUIIIINHBI,

— obecrie4yeHre COOTBETCTBUS Pe3yJabTaTOB OOyueHHUs 3afadaM Oynayiued npogeccuoHaIbHON
ACATCIIBHOCTH 4Y€pPE3 COBCPIICHCTBOBAHWEC TPAAUIMOHHBIX W BHCAPCHHUE HHHOBAIMOHHBIX METOJO0OB
00y4eHHs B 00pa30BaTEeIbHBIN MPOIIECC B PAMKaX TaHHOU JUCITUTIIIUHBI.



1. Hepeqeﬂb IJIAHUPYEMBIX pe3yJabTaToB oﬁyqennﬂ mo AUCHUIIJIMHE, COOTHCCCHHbBIX C
IJIAHUPYEMBIMHU pE3yJdbTaTaMHU OCBOCHUSA 06pa30BaTeJILHOI7l MporpaMmmbl

1.1. B pe3yromame oceoenusa OIl baxanaepuama obyuarowuiica 00714cen 061a0emsy C1e0yrouiumMu
pesynvmamamu 00y4eHus no OUCHUNIUHE:

Kon HaumMeHoBaHHe KOMIIETEeHIHH Koa u HauMeHoOBaHHe
KOMIIeTeHI U HHIUKATOPA J0CTHKEHHSs
KOMIIeTeHUU
VKE-1 Cnoco0eH ucnob30BaTh 3HAHUS 3-VKE-1 3HaTh: OCHOBHBIE 3aKOHEI
CCTCCTBCHHOHAYYHBIX JTUCIHILINH, €CTECTBCHHOHAYYHBIX IUCLUIUINH,
TIPUMCHATE MCTO/IbI METO/Ibl MATEMATHYECKOTO aHAIM3A
MaTeMaTUYECKOIr0 aHaIu3a U ¥ MOZETMPOBAH,

MOJICTTUPOBAHHSA, TEOPETHYECKOTO | 1e0peTHYECKOrO 1
OKCHEPUMEHTANIEHOTO UCCIEIOBAHMS | HkcriepHMEHTATBHOTO
B IIOCTABJICHHBIX 33Ja49ax HCCIIeJOBAHNUS

V-VKE-1 YMers: ucnoiab3oBaTh
MaTeMaTHYEeCKHE METO/IbI B
TEXHUYECKUX MMPUIIOKECHHSIX,
paccYUTHIBATh OCHOBHBIC
YHUCIIOBBIC XapaKTePUCTHKU
CITy9aliHbIX BEJTUYHH, PEIIaTh
OCHOBHEIE 3a/1a91
MaTeMaTHYeCKOW CTATHCTHKH,
pelIaTh TUTIOBBIC pacUeTHBIS
3a1aun

B-VYKE-1 Bnaners: MeTomaMu
MaTeMaTHYeCKOro aHallu3a u
MOJETUPOBAHUS; METOJaMU
pellleHrs 3a/1a4 aHajau3a 1 pacyera
XapaKTePUCTUK PUZNYECKUX
CUCTEM, OCHOBHBIMU IpUEMaMH
00pabOTKHM IKCIIEPUMEHTATIBHBIX
JTAHHBIX, METOAaMU PabOTHI C
MPUKIATHBIMH TPOTrPAMMHBIMHU

POJIYKTaMH

OIIK -1 CriocoOeH ucnoib30BaTh 0a30BbIC 3-OITK-1 3HaTh: Ga30BLIE 3AKOHLI
3HaHWA CCTCCTBCHHOHAYTHBIX €CTECTBEHHOHAYYHBIX IUCLUUILINH;
JMCLHIUIMH B IPO(pECCHOHAIBHOI OCHOBHBIC MAaTEMATHYECKUE
ACATCIIPHOCTH, IPUMCHATH METO/bI 3aKOHBI; OCHOBHBIC (DU3HUECKUE
MaTeMaTHYeCKOT0 aHaJIu3a U SIBJICHUSL, TIPOLIECCHL, 3aKOHBI 1

MOACIIUPOBAHUS, TCOPECTUYCCKOI'O U TPaHMITBI UX TPUMEHUMOCTH;
OKCIICPUMCHTAJIbHOTO UCCIICAOBAHUA CYILIHOCTb OCHOBHBIX XUMHUYECKUX
3aKOHOB U HBHeHHﬁ; MCTO/bI
MaTeMaTHu4CCKOIo
MOJCIIMPOBAHUS, TCOPECTUUCCKOT'O
" OKCIICPUMCHTAJIIBHOT'O
HUCCICA0BAaHUA

V-OIIK-1 YMeTh: BEISBIATH
€CTECTBEHHOHAYYHYIO CYIIIHOCTh
npo0sieM, BO3HUKAIOIIUX B X0OJIE
npodeccuoHanbHOM e TENbHOCTH,
MIPUBJICKATD ISl UX PEIICHUS
COOTBETCTBYIOIUI (PU3HKO-




MAaTeMaTUYECKUI anmnapar

B-OIIK-1 Bnagets:
MaTEeMaTHYECKUM arapaToM Jiis
pa3paboTKu MOJENeH MPOIECCOB U
SIBIICHUH, PEIICHUS MPAKTUICCKIX
3a/1a4 MpoeCCHOHATBHON
JESTEIIbHOCTH; HABBIKAMH
WCIIOJIb30BaHUST OCHOBHBIX
001epu3nIeCcKnX 3aKOHOB 1
NPUHITUIIOBR

1.2. Omanwt hopmuposanun komnemenyuii 6 npoyecce oceoenusn OIl baxanaspuama

KoMnoHeHTBl KOMITETeHIIMM, Kak TMpaBwio, (GOPMHUPYIOTCS TPH HW3YYEHUU HECKOJIBKUX
JUCLMIUIMH, a TaKkK€ B HEMAJIOM CTENEHHM B Mpolecce mpoxoxaeHus npaktuk, HMAP u Bo Bpems
caMOCTOSITENbHOU paboThl oOydaromierocs. Beimonnenune u 3amura BKP sBistitorcs Bugom yueOHOM
NEeSITETFHOCTH, KOTOPBIN 3aBepIIaeT mporecc GopMUPOBAHHS KOMIIETEHITUH.

Otanbl GOPMUPOBAHUS KOMIIETEHIIUN B MPOIIECCE OCBOCHUS UCIUTUIUHBI .
- HAYaJbHBIH dTanm — Ha 3TOM JTane (OPMUPYIOTCS 3HAHUEBBHIE WU WHCTPYMEHTAJIbHBIE OCHOBBI
KOMTIIETCHIIMH, OCBAaWBAIOTCS OCHOBHBIE KaTerOpuH, (QopMUpYIOTCS 0azoBbie yMeHus. CTyIaeHT
BOCIIPOW3BOIUT TEPMUHBI, ()aKThl, METOJIbI, TOHATHS, IPUHITUIIBI U TIpaBUJIA; PEIIaeT YIeOHbBIC 3a7a9n
o oOpa3siy;
- OCHOBHO# d5Tam — 3HaHWs, YMEHHWs, HaBBIKH, oOecreunBaroniue (GpopMUpOBaHUE KOMIIETCHITUH,
3HAYUTEIBHO BO3PACTalOT, HO €lI€ HE JOCTUTalOT MTOTOBBIX 3HaueHuWid. Ha 3ToM srtame cTymeHT
OCBaMBaeT AHAIMTUYECKHE JIEWCTBUS C NPEIMETHBIMH 3HAHUSAMHU TI0 JUCIHIUIMHE, CIIOCOOeH
CaMOCTOSITENIbHO pelllaTh y4yeOHbIE 3aJlaul, BHOCS KOPPEKTUBBI B aJTOPUTM JIEHCTBHI, OCYILECTBIISSA
KOPPEKIHIO B X0/1€ pabOThI, IEPEHOCUT 3HAHUSI U YMEHUS Ha HOBBIE YCIIOBUS;
- 3aBepIIAKIIMKA dTal — HA 3TOM 3Tale CTYAEHT JOCTUraeT UTOTOBBIX MOKA3aTeNed IO 3asBICHHOMN
KOMIIETEHIIMH, TO €CTh OCBAUBAET BECh HEOOXOAUMBII 00BbEM 3HAHUH, OBJIA/IEBAET BCEMHU YMEHUSIMHU U
HaBbIKaMU B cdepe 3asBiIeHHON komreTeHIMU. OH crnocoOeH HCIOJb30BaTh STH 3HAHUSA, YMEHMS,
HaBBIKH MPU PEIICHUH 3a7a4 IMOBBIIEHHON CJI0KHOCTU U B HECTAHJAPTHBIX YCIOBUSX.

Oranbl  QOPMHUPOBAHUS KOMIETEHLIMH B XOJ€ OCBOCHHUS JAUCLUIUIMHBI
TemaTHyeckoM Iutane (cm. PITT).

OTpAXKAKTCA B

1.3. CBs3b Mexkay GopMHUPYEMBbIMU KOMIIETEHIMAMHI U (OPpMaMM KOHTPOJISI MX OCBOEHUSA

Ne n/m Kontposnupyembie pa3aesibl Koa koHTpoupyemoii HaumenoBanue
(TeMbl) AU CUUIIHHBI KOMIIeTeH LM OLICHOYHOI0 CPEeACTBA
/ TeKyIei u
NuaukaTop 10cTHKEHUS TMPOMEKYTOYHOM
KOMIIeTeH LM H arTecTalum
Tekywmas arrecrauus, 2 ceMecTp
1. Martpuubl, onpeneJauTeNH, 3-YKE-1; ¥-VKE-1; B-YKE-1 |KP Ne 1, U/I3 «JIunetinas

CHUCTeMbl YPABHEHU

3-OlIK-1; Y-OIIK-1; B-OIIK-1

anreOpay.

2. JIuHelinbIe IPOCTpaHCTBA U 3-YKE-1; Y-VKE-1; B-YKE-1 |[KP Ne 1, KP Ne 2, IJ13
HOMPOCTPAHCTBA, Oa3uc, 3-OIIK-1; Y-OIIK-1; B-OIIK-1 |«Jluneiinas anre6par.
KOOPAWHATHI, TUHEIHBIE
ONepaTophI

3. EBKnHI0OBBI NpOCTPAaHCTBA, 3-YKE-1; ¥V-VKE-1; B-YKE-1 |KP Ne 2 U/I3 «JIuneiinas

KBaJpaTHYHbIE (POpMBI

3-OlIK-1; Y-OIIK-1; B-OIIK-1

anredpay.

IIpome:xxyTOUHaAs aTTECTAIHUSA, 2 CEMECTP

9K3aMCH

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

JK3aMeHANMOHHBIN OMJIeT




2. Onucanne nNokasaresjeidl ¥ KpUTEPUeB OLCHUBAHNMS KOMIIETEHIMH HA PA3JIMYHBIX 3Tanax ux ¢popMupoBaHus, ONUCAHME IIKAJT OLleHUBAHUS
KoHeunbiMu pe3yibpTaTaMl OCBOCHHUS MPOrpaMMbl JUCIHILIMHBI SBISIOTCS C(HOPMHPOBAHHBIE KOTHUTHBHBIC JECKPHIITOPHI «3HATBHY, «YMETHY,

«BIIAJIETHY», PACIIUCAHHBIE N0 OTACIbHBIM KOMIIETEHLUSM, KOTOpbIE IpHBeAeHbl B 1.1.1. @opmMupoBaHue 3THUX JECKPUIITOPOB MPOUCXOAUT B IpoOIEcCe

M3yUYEHHsI TUCIUILIMHEI 110 3TaaM B paMKax pa3jIMyHOro BUAA y4eOHBIX 3aHITHN U CAMOCTOSITEIILHON pabOTHI.
Boiaensitorcs Tpu ypoBHS ¢(hOPMHUPOBAHHOCTH KOMIIETEHIIMN Ha Ka)KJIOM dTalle: OPOroBbIi, IPOJIBUHYTHIN U BBICOKUH.

YpoBHHU CoaepikaresibHOe OcHOBHBIEC IPU3HAKHU BbIJAEJICHUS YPOBHS BPC, ECTS/MIatnéannbuas
onucaHue ypoBHA % HIKAJIA /151 OHEeHKHU
OCBOEHMs | IK3aMeHa/3aveTa
Boicoxkuii TBopueckas 1eATeNbHOCTb | Bruouaem Hudxcecmosujuil ypogeHb.
Bce suovr komnemenyuti CryzneHT AeMOHCTpHUpYeET CBOOOAHOE 00IaiaHue
cpopmuposarvl Ha 8bICOKOM KOMIIETSHITUSIMHE, CIIOCOOEH MPUMEHUTH UX B A
Ypo8He 8 COOMBEmMCmeul ¢ HECTaHJAPTHBIX CUTYAIHAX: TTOKa3bIBAET 90-100 Otmiio]
yensamu u 3a0a4amu YMEHHUE CaMOCTOSITEITFHO IPUHIMATh PEIICHUE, 3auTeno
OUCYUNTIUHDBL pemiate npodieMy/3agady TEOPETUYECKOTO MK
NPUKIIAJHOTO XapaKTepa Ha OCHOBE MU3Y4YEHHBIX
METOJIOB, IPUEMOB, TEXHOJIOTUI
IIpoaBuHYTHII [IpumeHnenne 3HaHWW W | Brarouaem Hudcecmosawjull ypogeHs.
Bce 6uovt komnemenyuii ymeHuil B Oojyiee mupokux | CTyAEHT MOXET J0Ka3aTh BIIaJIcHUE B/
cpopmuposansl Ha KOHTEKCTaX Y4eOHOM U | KOMIETEHUUSIMH: JEMOHCTPUPYET CIIOCOOHOCTD 85-89 OueHpb XOpoIIo/
NPOOBUHYMOM YPOBHE 8 npogeccuoHaIbHON co0upaTh, CUCTEMaTU3UPOBATh, aHAJTM3UPOBATh 3a4TeHo
coomeemcmeuu ¢ yersamu u | JIeSTeIbHOCTH, HEXEIH IO | M IPAMOTHO MCHOJIb30BATh HHPOPMALIUIO U3
3a0auamu OUCYUNIUHbl oOpasiy, Oonbluei mgoJiel | caMOCTOSTENbHO HallICHHBIX TEOPETUUECKUX
CaMOCTOSTEIIBHOCTH U | HCTOYHHUKOB U WJUIIOCTPUPOBATh UIMU C/
UHHUIIMATUBBI TEOPETUYECKHE MOJIOKEHUS WIIK 000CHOBBIBATh 70-84 Xoporo/
NPaKTUKY IPUMEHEHHS. 3a4YTeHo
IToporoBwrii PenponykrtuBHas Crynent JEMOHCTPUPYET BJIaJIEHUE 65-69 D/Y noBaeTBopHTEIBHO/
Bce 6uovt komnemenyuii JeSITeIbHOCTD KOMIIETEHIIUSIMM B CTaHJAPTHBIX CHUTYaIUsX: 3a4yTeHo
cpopmuposanvl Ha NOPO20BOM u3jaraer B Impezenax 3ajgad Kypca TeOpEeTHYECKH
ypogHe U MPAKTHYECKU KOHTPOJIHUPYEMbII MaTepual. 60-64 E/Tlocpencraettio
/3auTeHo
Hwuke noporosoro OTcyrcTBHE MPU3HAKOB MOPOTOBOIO YPOBHS: KOMIIETEHIIMH HE CPOPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/

CTy,I[eHT HC B COCTOAHUU MMPOACMOHCTPUPOBATH O6HaI[aHI/Ie KOMIICTCHIIUAMUA B

CTAHJAAPTHBIX CUTYyallUAX.

Hezauteno




OrneHuBaHuE pe3yabTaTOB OOYYEHUS CTYICHTOB IO JAUCHUIUIMNHE OCYIIECTBIIAETCS 1O PErJIaMEHTY
TEKYILEro KOHTPOJIS U IPOMEKYTOUHOM aTTECTALUH.

Kputepun oneHMBaHUS KOMIETEHLIUN HA KaX/I0M 3Talle U3y4eHUs JUCLMILIMHBI Ul KaXI0TO BUAA
OILIGHOYHOTO cpezcTBa U npuBoasaTes B 1. 4 @®OC. Utorosslil ypoBeHb cHOPMUPOBAHHOCTH KOMIIETEHIIUU
IpU WU3YYEHUH AUCHUIUIUHBI ompenensercss no tabmuue. [Ipu 3TOM crenyer moHUMAarh, YTO TpaHUIA
MEXJly YPOBHSMH Ui KOHKPETHBIX pPE3yIbTaTOB OCBOCHHS 0O0pa3oBaTEIbHON MNPOTpaMMbI MOXKET
CMeIaThCs.

YpoBeHb chpopMHPOBAHHOCTH Texkymmii KOHTPOJIb IIpome:xxyTouHas arrecTanus
KOMIIeTeHIIUH
BbICOKHI1 BbICOKHI
BBICOKUI NPOOBUHYMbLLL 8bICOKULL
BbICOKUU NPOOBUHYMbLLL
nopo2oebiil BbICOKUU
BbICOKUU nopo2oe8wiil
MIPOABUHYTHIN NMPOJABUHYTHIN NPOABMHYTHII
NPOOBUHYMbLLL nopo2oe8wiil
nopo2o6wlil NPOOBUHYMbLLL
IIOPOTOBBII TOPOTrOBbIH MOPOroOBbIi
HECKE IIOPOTOBOLO IOPOrOBbIN HHIKe IIOPOroBOro
HHKE TIOPOroBoOro -

3. MeTroanyeckue MaTepHajbl, ONpeesiiOIIMEe TNPoOUEeAyPhl ONEHWBAHWS 3HAHMIL, YMEHMIi,
HABBIKOB M (MJIM) ONBITA JeATEIbHOCTH, XapaKTEePHU3YIOIIHUX 3TANbl (POPMHUPOBAHUS KOMIIETCHIM I

— MUWroroBas arrtecranus MO AWCUUIUIMHE SIBISETCS HMHTETPAJbHBIM IIOKa3aTelieM KadecTBa
TEOPETUYECKMX U MPAKTUUYECKHX 3HAHWW M HABBIKOB OOYYAIOIIMXCS MO AUCUUIUIMHE H
CKJIa/IbIBA€TCs U3 OLIEHOK, MOJYYEHHBIX B XOJIE TEKYIIEH U MPOMEXYTOUHOMN aTTeCTallUu.

— Texymas arrecranuss B CEMECTpe MIPOBOAMUTCA C II€NIbI0 00ECleYeHHUs] CBOEBPEMEHHOMU
0o0paTHOW CBSI3W, IS KOPPEKIMH OOyYeHHUs, AaKTUBH3AIUU CAMOCTOSITEILHOW pabOThI
00ydJaronuxcs.

— IlpomexyTrouHasi aTrecrauus MpelHa3HayeHa [UIsi OOBEKTUBHOTO TMOATBEPKACHUA U
OLICHUBAHMSI JOCTUTHYTBIX pE3YyJlbTaTOB OOy4EeHHUS TIOCJI€ 3aBEpLICHUS H3Y4YEHHUS
JUCIUIUIAHBIL.

— Texymas arrecranus OCyIIECTBISETCS IBa pa3a B CEMECT:

o koHTposasHas Touka Ne 1 (KT Ne 1) — BeicTaBisieTcss B 3JIGKTPOHHYIO BEAOMOCTH HE
no3aHee 8 Hemenu ydueOHOTO ceMecTpa. Bxitouaer B ce0si OLIGHKY MEpOINpPHITHIA
TEKYILIET0 KOHTPOJISI ayAUTOPHOM M CaMOCTOSITENbHOM paboThl 00ydaromierocs o
pazzenam/TemMam yueOHOM AUCHHUIUIMHGI ¢ 1 Mo 8 Hefento yueOHOro ceMecTpa.

o koHTposabHas Touka Ne 2 (KT Ne 2) — BoicTaBisieTcss B 3JEKTPOHHYIO BEJOMOCTh HE
no3anee 16 Hemenu yueOHOro cemectpa. Bkitouaer B ce0si OLIEHKY MEpONpPUSITHIA
TEKYILET0 KOHTPOJISI ayAUTOPHOW M CaMOCTOSITENbHOM pPabOThl oOyuaromierocs Imo
pazzenam/TemMam y4eOHON AUCHHUILIIHHBI ¢ 9 o 16 Henento ydeOHOro cemecTpa.

— PesynbraTel Tekyiledl W NPOMEXKYTOYHOW aTTeCTallud TOJBOJAATCA IO MIKaje OaulbHO-
PEUTHUHIOBOM CUCTEMBI.

JTan peiTHHIOBOM cCHCTEMBI / Henens bau
OneHno4yHoe cpeacTBo Murmvym* Marciy™™
Texymasi arTecTanus 1-16 36 - 60% ot 60
MaKCMMyMa
KonTpoubHas Touka Ne 1 8 18 (60% ot 30) 30
PeliTuHroBas KoHTpoJbHas padoTa 8 18 30
Ne 1




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

PeliTuHroBast KOHTpOJIBHAS paboTa 18 30
15

No 2

WHIuBHIyaIbHOE JOMAIITHEES 16 3a4TCHO 3a4TEHO

3aJjaHKe

IIpomexxyTouHas aTTeCTAIUS - 24 — (60% 40) 40

DK3aMeH -

DK3aMEHAIMOHHBIN OUJIeT - 24 40

HNUTOI'O no qucuunjnHe 60 100

* - MUHMMaJIbHOE KOJIMYECTBO OajIOB 3a OLIEHOYHOE CPEJICTBO — 3TO KOJHWYECTBO OasioB, HaOpaHHOE
o0yJaromumcs, Ipd KOTOPOM OLIEHOYHOE CPEICTBO 3aCUUTHIBACTCS, B IPOTUBHOM CITydae 00yJarouiuiics
JOJIKEH JIMKBUJUPOBATH MOABUBIIYIOCA AKaJICMHUYCCKYIO 3a10JI)KEHHOCTH 110 TeKymeﬁ NI
MMPOMEXYTOYHON arrecTarmi. MHUHHMAIbHOES KOJHMYECTBO OAJUIOB 3a TEKYIIYIO aTTeCTalldio, B T.d.
OT/IENIbHOE OIIEHOYHOE CPEJICTBO B €€ COCTaBe, U MPOMEXKYTOUHYIO arTecTanuio coctaBisier 60% oT
COOTBECTCTBYIOIIMX MAaKCUMAJIBHBIX OaJUIOB.

4. TunoBnle KOHTPOJIbHBIC 3alaHUA UJIH HHBIC MaTEpHaJIbI, H606XOIll/lele AJiIsd OICHKH 31—[3Hl/li7[,
yMeHHﬁ, HAaBbIKOB
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Kadenpa Boicuieit MaTeMaTHKH
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porpaMmma

Jucuunnuza JIuneiinas aareopa / Linear Algebra

3K3AMEHAIIMOHHBIN BUJIET No__

1. Bompoc s mpoBepku ypoBHst o0yuenHoctr 3SHATH
Mampuysl, deticmseus ¢ mampuyamu (Cr0HceHue Mampuy, YMHON*CEHUE HA YUCTO, YMHONICEHUE
mampuy, mpauncnonuposanue). Onpederumenu K8AOPAMHbIX MAmMpuy nOpsoKa n.

2. Bompoc s npoBepku ypoBHs o0ydeHHOCTH 3HATDH
Aopo u obpas nunetinozo onepamopa. Teopema o pazmeprocmu s10pa u 00pasa JUHeUH020
onepamopa.

3. Boripoc st mpoBepku ypoBHs 06ydenHoctd YMETD

Hccnedosams kpueyo 6mopoco nopsoka u nocCmpoums ee.
—X*—y? +4xy+2x—-4y+1=0.
4. Bonipoc (3agayva/3aganue) nis npoepku ypoBHs oOyuennoctu BJIAJIETh

111
111
. 111
Haumu CO6CI’I’16€HHbl€ SHAYCHUA U 006cm6€HHbl€ B8EKmMopsvl onepanopa .
CocTaBuTeib H.5. KnuHmmnoHt
(moxmuce)
3apenyromuii kaeapoii/
HaYyaJbHUK OTACJICHUS J.C. CamoxuH
(moxmmce)
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Kpurepuu u mkajaa oueHuBaHUSA

Ouenka Kputepuu onenkn
OtiinyHO CTyneHT H0KEeH:
36-40 - IPOJIEMOHCTPUPOBATH TTTyOOKOE M MPOYHOE YCBOCHHUE 3HAHUI

IIPOrpaMMHOT0 MaTepuana;

- HCYEPIIBIBAIOLIIE, TI0CIIEJOBATENBHO, TPAMOTHO U JIOTMYECKU CTPOMHO
U3JIOKUTh TEOPETUUECKUN MaTepua;

- IPaBWIIBLHO (OPMYIIMPOBATH OIIPEICIICHHS,

- IPOJIEMOHCTPUPOBATH YMEHHUS CAMOCTOSITEIbHON pabOThI C

JUTEPATYPOU;
- YMETb C/IeNIaTh BBIBOJIBI I10 M3JIAra€MOMY MaTepUay.

Xoporo CTyneHT H0KEeH:

30-35 - IIPOJIEMOHCTPUPOBATH JOCTATOYHO MOJHOE 3HAHUE TTPOTPAMMHOTO
MaTepHuana;

- IPOJAEMOHCTPHUPOBATh 3HAHNE OCHOBHBIX TEOPETUUECKHUX OHSATHH;
JIOCTAaTOYHO MOCIIEN0BATENIBHO, TPAMOTHO U JIOTHYECKH CTPOMHO
M3J1araTb MaTepua;

- IPOJAEMOHCTPUPOBATHh YMEHUE OPUEHTUPOBATHCSA B JINTEPATYPE;

- YMETb CJIeNaTh JOCTATOYHO OOOCHOBAHHBIE BBIBOJIBI 110 U3J1araeMoMy

Marepuany.
Y 10BIIETBOPUTEIBHO CTyleHT NOJIKEH:
24-29 - IPOJIEMOHCTPHUPOBATH 00IIee 3HAHNE U3y4aeMOT0 MaTepuraa;

- TIOKa3aTh 00IIIee BJIaJICHUE MOHATUWHBIM allapaToM JUCIUTUTAHBI;
- YMETbh CTPOUTH OTBET B COOTBETCTBHH CO CTPYKTYPOM H3JIaraeéMoro

BOIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIYEMYIO ITPOrpaMMoi yueOHYI0
JUTEpaTypy.

HeynosnerBoputenbHo | CTyAEHT AEMOHCTPUPYET:

23 ¥ MeHblIIe - HE3HAHWE 3HAYUTEIbHOW YaCTU MPOrPaMMHOI0 MaTeprana;

- HE BJIaJICHHUE MOHITUMHBIM aIapaToM JUCLUIIINHBL

- CYILIECTBEHHbIE OMIMOKH MPH U3JI0KEHUH Y4eOHOr0 MaTepuara;
- HEyMEHHE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOit
U371araeMoro BOIPOCa;

- HEYMEHHE JIeJIaTh BBIBOJIBI 110 U3JIaraéMoOMYy MaTepuaty.

[Ikayra orieHUBaHUS 32 KaXKJIbIH AJIEMEHT SK3aMEHAIIMOHHOTO OMJIeTa: KaX bl BOIPOC OolleHuBaeTcs B 10
0aJIoB.



MHUHUCTEPCTBO HAYKHU U BBICIIETO OFPA3BOBAHUSA POCCUNCKOW ®EJIEPALIUN
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/JEHUE BBICUIEIO OBPA3OBAHUSA

«HaumoHanpHBI UCCIENOBATENbCKUN AACPHBIUA yHUBepcuretr « MUDO U »

OOHMHCKMU MHCTUTYT aTOMHOM IHEPIEeTUKN ~
dpwman derepasbHOrO rocyJapCTBEHHOTO aBTOHOMHOT'O 00pa3oBaTe/IbHOIO YUPEX/IeHIS BBICIIIEro 00pa3oBaHs
«Ha1monaJibHBIV MCCIIeq0BaTeIbCKUI SaepHb YHuBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

HHCTUTYT OBIIEN MPOP®PECCUHOHAJBHOM ITOJATOTOBKHA
Kadenpa Boicieit MaTeMaTHKH

Hamnpasnenne 14.03.01 «SInepHasi JHepreTuKa M TemJaopu3nka
MOJITOTOBKH

OopasoBarenbHas  «Nuclear Technologies»

porpaMmma

JucuunnuHa JIuneiinas aareopa / Linear Algebra

©ooNo

10.

11.

12.

13.

14.

15.

16.

BOITPOCHI K OK3AMEHY

Martpuirel, JSUCTBUS C MaTpUIlaMH (CIIOKEHUE MATPUIl, YMHOKEHUE HA YHCIIO, YMHOKEHHE MaTPHII,
TPAHCIIOHUPOBAHUE).

Omnpenenureny KBaApaTHBIX MaTpHIl opsaaka n. OnpeneneHue Mo MHAYKIUN Yepe3 pazioKeHue 1o
MEPBOI CTPOKE.

Munop, anredbpandeckoe JomnoiHeHrne. Teopema 0 pa3iokKeHUH OMpPENeIUTeNs 0 IeMEeHTaM psia
(6e3 noka3arenbCTBa).

[lepecraHOBKHM, MHBEPCHH, UYETHOCTb, HEUETHOCTh IEpecTaHOBKH. OrmpeleneHue OnpeaeanuTens
MaTpHUIIbl pa3Mepa N yepe3 NepecTaHOBKU U MHBEPCHH.

CaolictBa omnpenenuteneid. llepectaHoBka CTpPOK, TpPaHCHOHUPOBAHHUE, JIMHEMHOE CBOMCTBO.
CrnenctBus u3 cBOMCTB. OnpeaenuTeu TPEYTroJbHON MaTPHIIbI, OJIOYHOM MAaTPHUIIBI.

CrnenctBue U3 TEOPEMBI O Pa3NIoKEHUU onpeAenuTens ((palblIuBoe pa3aoKeHHUE).

OO6parnas matpuma. Teopema 06 oOpaTHOM MaTpHILE.

[IpaBuno Kpamepa perieHusi cucteMsl JIMHEHHBIX alreOpanueckux ypaBHEHH (Teopema).

Panr matpunbl. basucHelii Munop. CoxpaHeHHE paHTra HpHU SJIEMEHTApPHBIX MpPeoOpazoBaHUSX.
JluneiHast 3aBHUCHMOCTh M HE3aBUCHUMOCTh CTPOK MaTpullpl. Teopema o 6asucHoM MuHOpe (0e3
J0Ka3aTeNnbeTBa). Bropoe ompeneneHue paHra MaTtpuibl (paHr — MaKCHUMalbHOE KOJIHYECTBO
JIMHEWHO HE3aBUCUMBIX CTPOK (CTOJIOIOB) B MATPHIIE).

Knaccudukanus cucrem TUHEHHBIX anreOpanyecKux YpaBHEHHH — COBMECTHbBIC, HECOBMECTHBIE,
ompezeneHHble, HeomnpeneneHusie. Teopema Kponekepa — Kamemnu. MccnemoBanue u perienue
HEOJHOPOJHBIX U OJHOPOAHBIX cucTeM. Meton ["aycca.

®.C.P. ogHOpo1HOI cuctembl. CTpyKTypa OOIIEero perieHusi HeOJHOPOIHBIX CUCTEM.

Jluneitnple mpoctpaHcTBa. [Ipumepnl. JluHeliHas 3aBHCUMOCTh U HE3aBHCHMOCTH BEKTOPOB
JTUHEIHOTO MPOCTPAHCTRA.

bazuc. Pasmepnocts. M3omopdusm mnpoctpanctB. Teopema 00 u30MOp(HHOCTH MPOCTPAHCTB
OJIMHAKOBOM pa3MepHOCTH HaJl OJHUM YHCIOBBIM MoJieM (0e3 ToKa3aTeNbCTRA).

Koopnunate! BekTopa B naHHoM Oasuce. JleiicTBusi ¢ koopaunaramu. [IpeoOpazoBanue KoopauHaT
IIpU NIepexojie K HOBOMY 0azucy.

[MoampocTpaHcTBa JWMHEHHOTO TmpocTpaHcTBa. JIuHeitHas oOonouka BeKTOpoB. Pa3mepHOCTH
MOANpPOCTpaHCTBa. Teopema 0 pa3MEPHOCTH TUHEHHON 000IOUKH.

[lepeceyenne u cymma moAanpocTpancTB. Teopema O pa3MEepHOCTH CYMMBbl M IEpPECEUYEHHS JBYX
MOIIPOCTPAHCTB.

10



17.

18.
19.

20.

21.

22.

23.

24,
25.

26.

27.

28.

29.

30.
31.
32.
33.

34.

JIuHeiiHble omepaTopsl B JUHEWHOM IpOoCTpaHCTBE. Martpuiua oneparopa. [Ipumepsl onepatopoB u
MaTpul. Teopema 0 MaTpUYHOM 3aMMCH TMHEWHOTO oreparopa (0e3 J0Ka3aTeabCTBa).

JleiicTBus ¢ omiepaTopamu (CymMma, MPOU3BEICHUE Ha YKCIIO0, cyrepro3uis). OOpaTHbIi oneparop.
SAnpo u o0Opa3 nuHeHOTO oOmeparopa. TeopemMa o pa3sMepHOCTH siipa W o0paza JIHMHEWHOTO
oreparopa.

[IpeoOpazoBaHne MaTpHILIBI OTIEpATOPa IPH MEpexo/ie K HOBOMY 0a3ucy.

CoOcTBeHHBIE BEKTOPHI M COOCTBEHHBIEC 3HAYCHUS JIMHEHHOTO oneparopa. JInHeiiHas He3aBUCUMOCTb
COOCTBEHHBIX BEKTOPOB, COOTBETCTBYIOLIUX pa3HbIM COOCTBEHHBIM 3HAYEHUSM.
XapakTepUCTUYECKU MHOTOYJIEH, EM0 HHBAPUAHTHOCT.

JloctaTouHO€ yCI0BUE MPUBOAMMOCTH MATPHUIBl OIlEpaTOopa K AUArOHAJIBLHOMY BUAY (/IBE TEOPEMBI,
oJiHa 0€3 JI0Ka3aTeIbCTBA).

EBxunnoBsl npocrpanctsa. Omnpenenenue. [Ipumepsl. HepaBenctBo Kommu-bynskosckoro. Hopma
aneMeHTa. HepaBeHCTBO TpeyrojibHUKA. YTOJI MEXKIY 3J1€EMEHTAMH.

[Tponecc oproronanuzanuu ['pama-IlImuara. OpTroHOpMUPOBAHHBIHN Oa3uC.

Matpuna I'pama €€ mnpumeHeHHE K BBIUMCICHHIO 0OBbeMa N-MEpHOro mnapamenenunena (6e3
JI0Ka3aTeNIbCTBA).

OproroHanbHoe AomnoJsiHeHue. Pa3noxkeHne eBKIMI0Ba MPOCTpaHCTBA L B mpsIMyI0 cymMMy JH000TO
ero moanpoctpanctBa L, c L wu oproronHampHoro nomosHeHms K L, (0e3 nokaszarenbcTBa).

OproroHanbpHas TPOEKIHUS ¥  OPTOTOHAJIbHAS  COCTABJIAIONIAS  BEKTOpPA  OTHOCHUTEIBHO
MOANMPOCTPAHCTBA. YTOJ MEXKIY BEKTOPOM H IOAPOCTPAHCTBOM.

ComnpspxeHHbI oriepaTop. MaTpuiia CONpsHKEHHOTO OnepaTopa B OPTOHOPMHUPOBAHHOM Oasuce (0e3
JI0Ka3aTeNIbCTBA).

CamocornpsikeHHBIN ornepaTtop. OCHOBHBIE CBOWMCTBA: BEIIECTBEHHOCTh COOCTBEHHBIX 3HAYCHUM,
OPTOTOHAJILHOCTh COOCTBEHHBIX BEKTOPOB, COOTBETCTBYIOIIHUX Pa3HBIM COOCTBEHHBIM 3HAYCHUSIM,
CYIIIECTBOBAaHUE OPTOHOPMHUPOBAHHOTO 0Oa3nca ©3 COOCTBEHHBIX BEKTOpOB (TocienHee 0e3
JI0Ka3aTesIbCTBA).

OproronanbHeiil onepatop. CoxpaHeHUE UIMH W YII0B, TEOMETPUUYECKUN CMBbICI. OpTOroHaiabHas
Matpuiia u e€ cBoiictBa. OpTOTOHAIBLHBIN ONepaTop B 2-MEPHOM Ccliydae M Teopema 00 o0IieM Bue
OPTOTOHAJILHOTO oTieparopa (0e3 T0Ka3aTeIbCTBa).

Ksagparuunsie hopmel. 3meHnenne maTpuiibl GOpMBI TPU 3aMeHe Oasuca.

[IpuBenenue kBaapaTuuHOM POPMBI K KAHOHUYECKOMY BHAY MeToA0M Jlarpamxka.

HopmaneHupiii Bujg kBagpatuyHoW (opmbl. 3akoH HMHEpUMH KBaJapaTuyHbIX ¢opm (0e3
JI0Ka3aTeNIbCTBRA).

Teopema o mnpuBeneHue KBaApaTUYHOW (OpPMBI K KAHOHHYECKOMY BHIY C IOMOUIBIO
OpPTOTOHAJILHOTO MpeoOpa3z0oBaHMUsL.

3HakoornpeneneHnbie kBaaparnunbie popmbl. Kputepuii CunbpBectpa (6€3 10Ka3aTenbCcTBa).
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MHUHUCTEPCTBO HAYKHU U BBICIIETO OFPA3BOBAHUSA POCCUNCKOW ®EJIEPALIUN
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/JEHUE BBICUIEIO OBPA30OBAHUSA

«HaumoHanpbHBIU UCCIENOBATENBCKUN AAECPHBIU yHUBEpCUTET « MU DU »

OOHMHCKHUTI MHCTUTYT aTOMHOM IHEPIEeTUKN ~
drwman degepabHOTO rocyJapCTBEHHOTO aBTOHOMHOT'O 006pa30BaTeTbHOrO YIpeX/IeHs BEICITIero 00pa3oBaHys
«Ha1monaibHbIV McciieqoBaTeIbcKI saepHbt yHuBepcureT «MIVIDV»

(VIATD HVISTY MU®W)

HHCTUTYT OBIIEN MPOP®PECCUOHAJBHOM ITOJATIOTOBKHA
Kadenpa Bpicieilt MaTeMaTHKH

Hamnpasnenne 14.03.01 «SInepHasi JHepreTuKa M TenJaopu3nka
MOJITOTOBKH

OopazoBarenbHas  «Nuclear Technologies»

porpaMmma

Jucuunnuza JIuneiinas aareopa / Linear Algebra

KoMiuiekT 3aaHuil 1Jisi KOHTPOJIbHOM padoTsI 1

Bapuant 1

1. SIBIsteTcsl M IMHEHHBIM IPOCTPAHCTBOM MHOKECTBO BCEX IOCIIEI0BATENBHOCTEH {a, |, CXOLmuxes
K 1aHHOMY 4nciy a? OOBSICHUTD OTBET.
2. Haiitu koopsmHaThl Bektopa X =(3,2,1) B 0Gasuce €,,€,,€,, €Ciu OH 3a/iaH B Oasuce €,,€,,8; u

! ! !

el :e1+e2, 62 :el—ez, e3 =—el+ez+e3.

7 6 3 7
3. Haiitu onpenenurens matpuir O 5 7 0
0 4 3 O
5 6 5 4
4, Haiitu o01iee penieHrue HeoTHOPOIHOM cUcTeMbl, TOCTpouTh @.C.P. 0THOPOIHOM CHUCTEMBI
2%, — 2%, +3%X; — 2%, =1 2X; —2X, + 3%, —2X, =0
X+ X, + X =2 X, + X, + X, =0
3% — X, +4%X; —2X, =3 3% — X, +4X;—2X, =0

5. Haiitu pazmepHOCTB ¥ 0a3UC CyMMBI U TIEPECCUCHHS TMHEWHBIX MOAMPOCTPAHCTB, IOCTPOCHHBIX HA
cucremax Bektopos 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 CHMMETPHYHBIX MATPHUIL pazMepa 2x2 ¢ OOBIYHBIMU
OIlepalMsIMU CIIOKEHUS U YMHOKEHUS Ha YUCIIO.
2. Haiitu koopauHatel BekTopa x = (1,2,3) B 0Oa3uce €,€,,6;, €CJIM OH 3a/IaH B Oazuce  €,6,,6; u

’

e =e+e, ,6,=e—-26,, € =—€ +6€,+86,.
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4 3 2 1
3. Haiitu onpepenurens 0 3 2 0O
0 6 50
5 4 3 2

4. Haiitu o01ee penieHre HeoJHOPOAHOH cUCTeMBI, MocTpouth @.C.P. otHOpOIHO cHCTEMBI
X —2X%, +3X; =X, =1 X —2X, +3X; =X, =0
X X+ X =2 X +X,+%X;=0
2X =X, +4X; =X, =3 (2% =X, +4X;—X, =0

5. Haiitu pazMepHOCTb U 0a31C CyMMBI U IIE€peceUeHus JIMHEWHBIX OAIPOCTPAHCTB, IOCTPOECHHBIX Ha
cucremax Bexktopos @, = (1,1,0,0), a, =(0110), a,=(0,011) u b =(@1111), b,=(0,211), b;=(1212)

Bapuanr 3
1. Haiitu Ga3uc U pa3MepHOCTb MPOCTPAHCTBA CUMMETPUUYHBIX MaTpull pa3mepa 3x3 C OOBIYHBIMH
OTIepaIMsIMU CJIOKEHHS 1 YMHOXKEHHS Ha YHCIIO.
2. Haiitn koopmHate! Bektopa X =(111) B Gasuce €,€,,€,, ECIM OH 3a/aH B 6asuce €,€,,6; u

! ! !

€ =¢+6,,6, =¢—-6,, 6, =—€ +6, +6€,.

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

4. Haiitu ob1iee perieHrne HeoTHOPOTHOUM cucTeMbl, TOCTpouTh @.C.P. 0MHOPOIHOM CHCTEMBI

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

5. HaiiTu pa3MepHOCTb ¥ 0a3KC CyMMBI ¥ [IEPECEUEHHUS JTMHENHBIX TIOIPOCTPAHCTB, MOCTPOECHHBIX Ha
cucremax Bexkropos @, =(1,01), a,=(111), a,=(0,30) u b =(2,0,0), b, =(1,2,2), b, =(111) .

Bapuanr 4
1. SBnsiercs M JMHEWHBIM TOIIPOCTPAHCTBOM MHOMXECTBO BCEX BEKTOPOB N-MEPHOTO BEKTOPHOTO
MIPOCTPAHCTBA, KOOPMHATHI KOTOPBIX — Iielible uncia. OObSICHUTD OTBET.
2. Haiitu xoopaunatel BekTopa X =(0,11) B Oasuce €,€,,€,, €CIM OH 3a/aH B Oa3zuce €;,€,,€; u

! ! !

€ =€ +€,, 6 =€ —-6,, 6 =—€ -6, +€;.

1 2 2 1
3. Haiitu onpenenutens 0 4 0 O
1 1 1 1
0O 6 5 4
4. Haiitu ob1ee pelieHre HeoHOPOAHON cucTeMbl, mocTpouth @.C.P. o1HOPOAHOM CHCTEMBI
2X, —2X, + 3%, + X, =2 2X, —2X, +3X; +X, =0
X+ X, + %X =2 X, +X, +X; =0
3% =X, +4X, + X, =4 3%, — X, +4X;+X%, =0

13



Haiitu pa3MepHOCTD M 6a3KMC CyMMBI M IIEPECEUECHHS IMHEHHBIX MO APOCTPAHCTB, IIOCTPOEHHBIX HA
cucremax BekTopos & =(1,2,1,-2), a,=(2,310), a,=(1,2,2,-3) u b =111, b, =(1,01-1),

b, =(1,3,0,-4)

Bapmuanr 5

SBnsiercs M MOANPOCTPAHCTBOM COBOKYITHOCTBH BCEX BEKTOPOB TPEXMEPHOI'O IIPOCTPAHCTBA, HAYAJIO
KOTOPBIX COBIIAJaeT C HA4YaJOM KOOPAMHAT, a KOHIIBI JIGKAT Ha HEKOTOpou mpsiMoii? OOBICHUTH
OTBET.

Haiit koopimnarth! Bektopa x=(7,-5,2) B Gasuce (€], ), €;), eciu on 3anan B Gasuce

€,6,,6; W € =€ —€)+e3, 65 =—€ +6) —2e3, e3=—0€ +26e, +6€;3.

1 6 3 1
Haiitu onpenenurens O 5 7 O
0 4 3 O
5 6 5 4

Haiitu o6miee pemienue HeoJHOPOJHOU cucTeMbl, mocTpouTh ®.C.P. o1HOpOAHOM CHUCTEMBI

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

Haiiti pa3MepHOCTB U 0a3KMC CyMMBI ¥ TIEPECEUEHHUS JTMHEHHBIX TIOIPOCTPAHCTB, IIOCTPOEHHBIX Ha
cucremax Bexktopos & =(1,01), a,=(111), a,=(212) u b =(2,0,0), b, =(0,2,2),b;=(2,0,2) .

Bapuanr 6
Jloka3aTh, YTO MHOYKECTBO BCEX N-MEPHBIX BEKTOPOB, KOOPJMHATHI KOTOPBIX YIOBJICTBOPSIOT
ypaBHEHHIO X, +X, +...+Xx, =0, sBasercsa MOAMPOCTPaHCTBOM B R", HAWTH €ro pasMepHOCTh U
KaKoH-HUOYIb Oa3uc.
Haiiti xoopaunatel BekTopa X =(3,2,1) B 0asuce ei,e'z,eé , €CIIU OH 3ajJaH B Oasuce €,,€,,6; u

’

! !
€ =26 +€, 6, =€ —€, 6, =—€ +6, +6;.

7 6 3 7
Haiitu onpenenurens 1 5 7 1
0O 4 3 0
0O 6 50

Haiitu oGmiee pemienue HeoJHOPOIHOM crucTeMbl, mocTpouTh ®.C.P. om1HOpOAHOM CHCTEMBI
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, +4%,—X%X, =0

HccnenoBaTte Ha TMHENHYIO 3aBUCUMOCTh CUCTEMY BEKTOPOB SiN X,COSX,C0S2X Ha (—z /2,7 /2).

Bapuanr 7
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SIBnsieTcs U TMHEWHBIM ITPOCTPAHCTBOM MHOXKECTBO BCEX IIOCIIEN0BATEIIBHOCTEN {an }, CXOAIINXCS

Kk 0? OOBSCHUTH OTBET.
Haiit KoopauHaTh BekTopa x = (1,2,3) B 0asuce €,€,,€,, €Cclv OH 3a/iaH B 6asuce  €,€,,6; u

’

e =e +2e, 5= -6, 6, =—€ +6,+6;.

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

Haiitu o61iee permenue HeoJHOPOIHOM cucTeMbl, mocTpouth @.C.P. ogHOpOIHOM cHUCTEMBI

2%y —2Xy +3X3 —2X4 =1 2X; —2X, + 3%, —2X, =0
Xg+Xo +X3=1 X, +X, +X;=0
X1 —Xo +4X3—2X%, =1 3%, — X, +4X, —2X, =0

Haiiti pasMepHOCTb U 6a3MC CYMMBI U TIEPECEUEHHMS JIMHEMHBIX TIOAIPOCTPAHCTB, TOCTPOEHHBIX Ha
cucremax Bektopos a, = (1,2,1), a, =(LL,-1), a; =(1,33) u b, =(2,3,-1), b, =(1,2,2),
b, =(11,-3) .

Bapuanrt 8

OGpa3yeT 1 TMHEWHOE IPOCTPAHCTBO MHOKECTBO Beex auddepenmupyembix Gpynknuii a = f (t),
b=g ('[), B KOTOPOM OTpe/ieIeHbl ONepanii cyMmbl | (t) g (t) U IPOM3BEIICHUS HA YHCIIO
a-f(t)?

Haiitu koopmmHaTe Bektopa X =(0,11) B Gasuce €,€,,€,, Ci OH 3a1aH B Oasuce €;,€,,6; u
! !

!/
e =€ +6,, e, =26, —6, &, =—€ —€, +6,.

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

Haiitu o61iee pernieHue HEOTHOPOIHOM cUCTeMbI, TOCTpouTh @.C.P. 0THOPOIHO# CHCTEMBI

Xg—=2Xp +3X3 = X4 =1 [X —2X,+3X,—X, =0
Xg+ X9+ X3 =1 X +X,+%X;=0
2X = Xg +4X3 = X4 =1 |2X =X, +4X;—X, =0

HccnenoBaTe Ha TMHENHYIO 3aBUCUMOCTB CUCTEMY BEKTOPOB SiN X,COSX,SiN2X Ha (—z/2,7/2).

Bapuanr 9
Haiitn Gasuc u pa3MepHOCTh MPOCTPAHCTBA MATpHIl pazMepa 3x2 ¢ OOBIYHBIMH OTepaIrusMu
CIIOKEHUS U YMHOXXEHUS Ha YUCIIO.
Haiiti xoopaunatel BekTopa X =(—11,—1) B 0asuce ei,elz,e'3 , €CTIM OH 3aJaH B Oasuce €,,€,,6; u

! !

!
€ =¢+6,,6, =¢—-6,, 6, =—€ +6,+6,.
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4 3 2 1
Haiitu onipenenurens 5 4 3 2
1 1 1 1
0 6 5 0

1 2 3 5
Pemnts MatpruyHO€E ypaBHEeHUE X =
3 4 59

Haiitu oOmmiee pemienne HeoAHOPOIHOU cucTteMbl, mocTpouts ©.C.P. o qHOPOAHOI CHCTEMBI

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

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

3% =X, +4X, +X, =4 3%, — X, +4%;+X%, =0
Bapuant 10

OO6pazyer 1 TUHEHHOE MPOCTPAHCTBO BCEX MOJIOKUTEIHHBIX YHCEII, B KOTOPOM CyMMa JTFOOBIX ABYX
snementos @ u D 3amaercss xax a-D ; @ IPOU3BeIeHKE JTI000TO0 AIIeMeHTa A Ha Jito00€e YnciIo
y ects al?

Haiit KoopauHaTh BekTopa x = (7,-5,2) B 0asucee,e,,e, , eCliu OH 3a1aH B 0asuce €,,€,,&; u

81 =€ +€3, € =€ +€y, €3 =61 +€5 +65.

2 1 3 5
Pemuth MatpuuHoe ypaBHeHne X =
3 4 50

Haiitu o61iee pernienue HeOTHOPOIHOM cUCTeMBI, TOCTpOouTh D.C.P. 0THOPOIHOM CHUCTEMBI
2X —2Xg +3X3 = X4 =1 [2X —2X, +3X;—X, =0
Xg+ Xy +X3=1 X\ +X,+%X,=0
X = Xp +4Xg = X4 =2 3% =X, +4%,—X%X, =0

2X

Hccnenosath Ha TMHEHHYIO 3aBUCHMOCTh CHCTEMY BEKTOPOB €7,e ", e“" Ha (—o0,+00) .

0) KpUTEpUU OLICHUBAHUS KOMIIETEHINH (pe3ylbTaTOB):

KonTposnpHasi paboTa cyMTaeTCsl BBINOJHCHHOW, €CIIM MPAaBUJIBHO PEIICHbI KaK MHHUMYM 3 3aJauu
(momydeno 18 6anioB u BhIIIE).

B) OIMCAHHUE IIKAJIbl OLICHUBAHMUS:
Bce penieHHbIe 3a7jaHus B KaXJIOM BapHaHTE CYMMapHO oleHuBaroTcs 30 Oamiamu: Kaxaoe 3aJaHue

oleHuBaeTcA B 6.

Ounenka Kpurtepuu onenku

OtinyHO CymMa 6ajyioB pelIeHHBIX 3a/1a4
¢ 25 1030 6anoB

Xopo1ro CyMMa 6asioB pelIeHHBIX 3a/1a4
¢ 19 no 24 6annos

Y 10BIETBOPUTETBHO CymMa 6aJioB pelIeHHBIX 3a/1a4
c 15 no 18 Gannos

HeynosnerBopurensno | Cymma 0anioB pelIeHHbIX 3a/1a4

¢ 0 no 14 6autoB
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MHUHUCTEPCTBO HAYKHU U BBICIIETO OFPA3BOBAHUSA POCCUNCKOW ®EJIEPALIUN
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/JEHUE BBICUIEIO OBPA3OBAHUSA

«HaumoHanpbHBIU UCCIENOBATENBCKUN AAECPHBIU yHUBEpCUTET « MU DU »

OOHMHCKMU MHCTUTYT aTOMHOM IHEPIreTUKM! ~
dpwman derepasbHOrO rocyJapCTBEHHOTO aBTOHOMHOT'O 00pa3oBaTe/IbHOIO YUPEX/IeHIS BBICIIIEro 00pa3oBaHs
«Ha1monaJibHBIV MCCIIeq0BaTeIbCKUI SaepHb YHuBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

HHCTUTYT OBIIEN MPOP®PECCUOHAJBHOM ITOJATIOTOBKHA
Kadenpa Bpicieilt MaTeMaTHKH

Hamnpasnenne 14.03.01 «SInepHasi JHepreTuKa M TenJaopu3nka
MOJITOTOBKH

OopazoBarenbHas  «Nuclear Technologies»

porpaMmma

Jucuunnuza JIuneiinas aareopa / Linear Algebra

KoMmmuiekT 3a1aHuil 1J1sl KOHTPOJIbHOU PadoTHI 2

Bapuant 1

1. Haiitu mMatpumy (B 6asuce (i , J, IZ) ), 00pa3 u SApO onepaTopa 3epKaIbHOrO OTPAKEHHSI OTHOCUTEIHHO
miockoctd X—Yy—2=0.

!

2. Haiitu matpuity B 6a3uce (el’, €,

€)).Tae € =€ —e, +e; , & =—e +e, -2,
3 -1 0
1 1 -2

2 -1

1 3 -1

1 -2 2

1 0 2

4 —_—

e; = —€, + 26, +€,, eci OHa 33/1aHa B Oasuce (el, e,, 63)

3. Haiiti coGCcTBEHHBIE BEKTOPBI M COOCTBEHHbIE 3HAYCHUS ]

[IpuBomuTcs 1M MaTpulla K AuaroHaabHoMmy Buay? Ecnu ga, To HalTH OUaroHalbHBIA BHI U
JMArOHATM3UPYIOLIYIO MaTPUILY.

4, HpI/IBeCTI/I KBaApaTU4IHYIO (1)OpMy K KaHOHHUYCCKOMY BUAY C IIOMOIIBIO METO1a Harpacha
AX7 +8X,X, + 4%, X, + 3% —4x].
5. HCCHG,HOB&TL KPHUBYIO BTOPOT'O IOPAJAKa U IOCTPOUTH €€.

3x* +3y° +2xy —12x—4y +1=0.

Bapmuanr 2

1. Haittu matpuny (B 6a3uce (T, j, IZ) ), 00pa3 u SApo oneparopa CUMMETPUU OTHOCUTEIBHO TPSIMO
X=y=-2/2.
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!

2. Haiitu matpuny B 6a3uce (el’, €, e;), rae €, = —€,+e, , e, =—6 +¢e, —2¢,,

2 1 0
e, =—€, +2e, +€,, ecii oHa 33/1aHa B Oasuce (el, e,, e3) :
3 0 4|
1 -1 2
. -1 0
3. Haiftu coGcTBEHHBIE BEKTOPHI 1 COOCTBEHHBIE 3HAYCHUS
-1 2 0]
1 11

[IpuBoguTcss U MaTpuia K AuaroHalibHOMY Buny? Eciu na, To HaWTH JUaroHaNbHBIA BUJ U
JIMarOHAIM3UPYIOLIYIO MaTPUILY.

4. TlpusecTr (HOpMy K KaHOHHUECKOMY BHJLy C TIOMOIIIbIO MeTozia Jlarpamka x. + 4x X, + 4% X; — X§.

5. MccnenoBaTh KpUBYIO BTOPOTO MOPsAKA U IOCTPOUTS €€.

2% +2y* —4xy —8x+8y +1=0.

Bapuanr 3

1. Haittu mMatpumy (B 6asuce (i , J, IZ) ), 00pa3 u AAPO onepaTopa 3EPKATHHOTO OTPAKEHUS OTHOCUTEITHHO
miockoct 2X+Y—2z2=0.

!

2. Haittn matpuiy B 6a3uce (el’, €, e;), rae e, =€ —€,+6,, e, =—€ +e, —2¢,,

0 2 3
e, =—€, +2e, +€,, eclu OHa 3a/1aHa B Oas3uce (el, e,, 63) 41 0
2 -1 2
. -1
3. Haiiti coOGCTBEHHBIC BEKTOPHI M COOCTBEHHBIC 3HAUCHUS 0o 2 1 [IpuBOAMTCS ST MaTpHIla K
0 -1 2

nuaroHasibHOMY BuAy? Ecnu na, To HallTH TMaroHaJbHBIA BUJT U AMArOHATU3UPYIOIIYIO MATPHUILY.
4. IIpuBectu popMy K KAaHOHUYECKOMY BHIY C TIOMOIIBbIO MeTo1a Jlarpanika

X7+ 2X, X, + 2% Xg — 3XZ —6X, X, — 4XS.
5. HCCJ’ICI{OB&TB KPHUBYIO BTOPOI'O IOPsSJAKa U IIOCTPOUTH €€

X* +y? +4xy+4x+2y—-5=0.

Bapuanr 4

1. Haittn Matpumy (B 6asuce (i , J, IZ) ), 006pa3 u SApo onepaTopa 3epKaIbHOrO OTPAKEHHS OTHOCUTEIHHO
miockoctd X+ Y =0,

!

2. Haiitu matpuiy B 6a3uce (el’, €, e;), roe €, =€ —e,+e, , e, =—e +e, —2e,,

e, =—€, +2€e, +€,, eciu oHa 3a/1aHa B Gasuce (el’ €2 63) ; 5 O1 .
2 1 -1

. 5
3. Haiitu coOGcTBEeHHBIE BEKTOPHI M COOCTBEHHbIE 3HAYECHUS 0 [TpuBoaMTCS MM MaTpuLa K
4 -1

0 -1 4
AnaroHaJIbHOMY BI/II[}/'? Eciu Ja, TO HaWTH JUaroHajabHBIM BU U JUar OHAJIM3UPYIOIIYIO MaTpUILy.
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4. ITpuBectu GpopMy K KAHOHHUECKOMY BHJIy C IIOMOIIbIO MeTo1a Jlarpamka
X+ AX X, + 2X X + 3XZ + 2X,X, — Xz
5. HccnenoBare KpUBYIO BTOPOTO MOPSIKA M IOCTPOUTH €€.

5X° +5y? —2xy +10x -2y +1=0.

Bapmuanr 5

1. Haiitu matputy (8 6asuce (i, IZ) ), 00pa3 u SApo onepaTopa OPTOrOHAIBLHON MPOEKIIUU Ha IPSIMYIO
X=y=2Z.

!

2. Haiitu matpuiry B 6a3uce (el’, €,

€)).rae € =€ —e, +e; , & =& +e, -2,

e, =—€, +2e, +€,, eclu OHA 3a/1aHa B Oa3Kce (el, e,, 63) 2 01 :
3 0 2|
-1 1 2
6 -2 -1
3. Haiftn coOcTBEHHBIE BEKTOPHI 1 COOCTBEHHBIE 3HAYCHUS 1 s 1
1 -2 4

[IpuBoguTCcs 1M MaTpuua K JAMArOHAIBHOMY BHIy? Ecim 1a, TO HaWTH JUArOHANBHBIA BUI U
JMAarOHAIM3UPYOIYI0 MaTPHUILY.
4. IlpuBectu popMy K KAHOHUYECKOMY BUY C IOMOIIBIO MeToa Jlarpanxka

X+ AX Xy — X2 — 2X, X, + 2X5.

5. UccnenoBaTh KpUBYIO BTOPOTO MOPSIKA U IOCTPOUTH €€.

2X* +2y° +4xy +8x+8y +1=0.

Bapuanr 6

1. Haiitu mMatpumy (B 6asuce (i , J, IZ) ), 006pa3 u SApo onepaTopa 3epKaIbHOrO OTPAKEHHSI OTHOCUTEIHHO
miockoctu X+2y—-2=0.

!

2. Haiitu matpuiry B 6asuce (el’, €,

€)).rae € =€ —e, +e; , & =& +e, -2,

e, =—€, +2e, +€,, ecu OHA 3a1aHa B Oa3uce (el’ € 63) O i 21 '
0 -1 2
3 1 -1

3. Halitm coOCTBEeHHBIE BCKTOPBI U COOCTBEHHBIEC 3HAYCHHUS 2 2 1 HpI/IBOI[I/ITCH JI1 MaTpuna K

-2 1 4

AnaroHaJIbHOMY BI/I,I[Y? Ecan Ja, TO HaWTH IUaroHajJbHBIM BUJ U AUaroHaJIM3upPyrouyro MaTpuny.

4. Tlpusectu GopMy K KAHOHHYECKOMY BHIY C TIOMOIIBbIO MeTo1a Jlarpamka.
X+ A% X, +4X X, +3X5 +4X, X, — XZ.

5. HccnegoBaThb KPHUBYIO BTOPOTO IOPsAJAKa U TIOCTPOUTH €€

19



—X* =y +2Xy +2X -2y +1=0.

Bapuanr 7
1. Haiitu Matpuiy (B 6asuce (i , J, IZ) ), 00pa3 u SApO onepaTopa MPOSKTUPOBAHUS HA TUIOCKOCTh
X+2y-2z=0.

2. Haiitu matpury B 6a3uce (el’, e;, e;), rae e, = —e,+e, , e, =—e +¢e, —2¢,,

e, =—€, +2e, +€,, eciu OHA 3a/1aHa B Oa3uce (el, e,, 63) ; i _01 :
0 2 1 |
2 0 -1

3. Haiiti coOCTBeHHBIE BEKTOPHI M COOCTBEHHBIC 3HAUYCHUS 1 1 -1l IIpuBoauTCs M MaTpuLa K
-1 0 2

nuaroHasibHOMY BuAy? Eciu na, To HallTH 1MaroHaNbHBIA BUJT U AMArOHATIU3UPYIONIYI0 MATPHUILY.
4. ITpusectu hopMy K KAHOHHYECKOMY BUY C TIOMOLIBIO MeToa Jlarpanxka

X2+ 2X, X, + 2X X5 — 3XZ —6X, X, —4X..
5. MccnenoBaTh KpUBYIO BTOPOTO MOPSAKA U TIOCTPOUTH €€

X° +y? +4xy+4x+2y—-5=0.

Bapuanr 8

1. Haiitu mMaTpumy (B 6asuce (i , J, IZ) ), 006pa3 u SApo onepaTopa NPOEKTUPOBAHUS HA TUNIOCKOCTh
2X—-y+z2=0.

!

2. Haiitu matpuiy B 6a3uce (el’, €, e;), rae €, =€ —€e,+e, , e, =—e +¢e, —2¢,,

21 2
e, =—€, +2e, +€,, eciu OHa 33/1aHa B Oas3uce (el, e,, 63) 30 2|
1 01
. 2 10
3. Haiitu coOCTBEHHBIE BEKTOPHI M COOCTBCHHBIC 3HAYCHHS L 20 [IpuBOUTCS JIM MaTpHIla K

-1 1 3
nuaroHanbHOMY Buny? Ecnu fa, To HAlTH AMAaroHadbHBIA BU M JUATOHAIM3UPYIOLIYIO MaTPHUILY.

4. HpI/IBeCTI/I KBaZ[paTI/I‘IHYIO (1)OpMy K KaHOHI/ILIeCKOMy BI/II[y C MIOMOIIIBKO MECTO1a Harpacha
AXZ +8X X, + AX X, +3X —4XZ.

5. HCCHCHOB&TL KPHUBYIO BTOPOT'O IOPAJAKa U IOCTPOUTL €€.
5X° +5y? —2xy +10x -2y +1=0.
Bapuanr 9

1. Haiitu matpuny (B 6a3uce (T, j, IZ) ), 006pa3 u SApo onepaTopa MPOESKTUPOBAHUS HA TNIOCKOCTh
2X-y+3z=0.
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!

2. Haiitu matpuiry B 6a3uce (el’, €,

€)).rae € =€ —e, +e; , & =& +e, -2,

0o 1 2
e, =—€, +2e, +€,, eciu OHA 3a/1aHa B Oas3uce (el, e,, 63) .
-1 -2 1
N 10

3. Haiit coOGcTBeHHBIE BEKTOPHI M COOCTBEHHBIC 3HAYCHUS IIpuBoguTCcs 1M MaTpuna K
1 40
-1 15

nuaroHasibHoMy BuAy? Eciu na, To HAallTH 1MaroHaNbHBIA BUJT U AMArOHAIU3UPYIONIYI0 MATPHUILY.

4. IlpuBecTt hopMy K KAHOHHYECKOMY BUY C TIOMOIIBI0 MeTOa Jlarpamxa.
X+ A% X, +4X X, +3X5 +4X X, — XC.
5. HccrnenoBarh KpUBYIO BTOPOTO MOPSIIKA U TIOCTPOUTH €€

—X* =y +2xy +2X -2y +1=0.

Bapwuanr 10
1. Haittu mMatpumy (B 6asuce (i , J, IZ) ), 00pa3 u AAPO onepaTopa MPOSKTUPOBAHUS HA TUIOCKOCTh
X+y+z2=0.

2. Haiitu maTpuity B 6asuce (el’, e, e;), rme €, =6, —€, +€, , e, =—e +e, —2e,,

e, =—€, +2e, +€,, eclu OHa 3a/1aHa B Oas3uce (el, e,, 63) ; _11 fl_)
2 3 1
5 1 -1

3. Haifi cOGCTBCHHBIC BEKTOPBI M COOCTBEHHBIC 3HAYCHMA | » 4 _4 | IlpuBomwTes nn Matpuua x
-2 1 6

nuaroHasibHOMY BuAy? Eciu 1a, To HalTH AMaroHaIbHBIA BUJT U JMArOHATU3UPYIOIIYIO MATPHUILY.
4. ITpusectu hopMy K KAHOHHUECKOMY BUY C TIOMOIIBIO MeToa Jlarpanxa

X+ AX Xy — X2 — 2X, X, + 2X5.

5. Hccnenosath KPHUBYIO BTOPOI'O IOPsAJAKa U IOCTPOUTH €€.

2X* +2y° +4xy +8x+8y +1=0.

0) KpUTEpUU OLICHUBAHUS KOMIIETEHIINH (Pe3yIbTaTOB):
KouTpomnpHast paboTa cunTaeTcs BHIIIOJIHEHHOH, €CIH MPAaBUIIHHO PEIIeHbl KAK MUHUMYM 3 3a/1a4H
(momyueHo 18 GansioB U BhILIE).

B) OITMCAHUE IIKAJIbI OIICHUBAHMS:
Bce pemiennbie 3aaHus B KaX/JI0M BapuaHTe CyMMapHO olleHuBaroTcs 30 GammaMu: Kaxaoe U3 3a1aHuit
OLICHUBAETCA B 6 0AJLIOB.

Onenka Kpurtepuu oneHku

OTinyHO CymMma 6ajsIoB pelIeHHBIX 3a/1a4
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¢ 23 1o 25 6amios

Xopotiio CyMmMa 0aJIoB PEIICHHBIX 3a/1a4
C 19 no 22 6amnos
VY 10BJIETBOPUTEIILHO CymMmMa 0aJToB PEIICHHBIX 3a/1a4
¢ 15 no 18 6amnos
HeynosnerBopurenpao | CymMma 0aioB pelieHHbIX 3a1a4

¢ 0 1o 14 6amnos
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