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O0JsacTh NpUMEHeHU

@onpn oneHouHblx cpeactB (POC) — sBusiercss 00s3aTENBbHBIM MPHIIOKEHUEM K paboueit
nporpamMme JAUCHMILINHBI «JIuHelHas anrebpa» U oOecreunBaeT MPOBEPKY OCBOCHHS IUIAHUPYEMBIX
pe3yabTaToB 00ydeHHs! (KOMIETEHIMH M MX MHAMKATOPOB) MOCPEICTBOM MEPOIPHITUN TEKyLIEH H
IIPOMEXYTOUYHOM aTTECTAllUH 110 AUCLUILIMHE.

Hesn 1 3a1aun poHIA OLIEHOYHBIX CPEACTB

Henpto ®DoHIa OIECHOYHBIX CpPEACTB SIBISCTCS YCTAHOBJICHHWE COOTBETCTBUS  YPOBHSA
MOJATOTOBKM OOydJamuxcs TpeOoBaHMAM (perepaibHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa.

I[JI?I JOCTMIXKCHUSA IIOCTaBJIICHHOU neiaun CDOHI[OM OLOCHOYHLIX CpCACTB IO AJUCHUIIINHC
«JIunelinas anreOpa» pemIaroTcs CIASAYIONINE 3a/1a4u:

— KOHTpOJIb M YIpPAaBICHHE MPOIECCOM NPUOOpeTeHHsT OOyJaroIMMUCS 3HAHWUH, YMEHHH W
HAaBBIKOB, IPCAYCMOTPCHHBIX B paMKax I[aHHOﬁ JAUCIIUIIIIMHBI,

— KOHTPOJIb U OLCHKA CTCTICHU OCBOCHUA KOMHGT@HHHﬁ, NpeaAyCMOTPCHHEIX B paMKax I[aHHOfI
JAUCIHUIIIINHBI,

— o0ecrieueHne COOTBETCTBUS pe3yJbTaTOB 0OyueHHUs 3afadaMm Oyayuied npogeccuoHaIbHOU
ACATCIIBHOCTH 4Y€pPE3 COBCPIICHCTBOBAHWEC TPAAWMUOMWOHHBIX W BHCAPCHHUE HHHOBAIMOHHBIX METOJ0B
00y4eHus: B 00pa3oBaTeNbHBIN MPOIIECC B paMKaX JaHHOMW JUCIUTUIHHEI.



1. Hepeqeﬂb IVIAHUPYEMBIX PpPeE3YyJabTATOB oﬁyqennﬂ nmo AUMCIHHMIIINHE, COOTHECCCHHBIX
IMJIAHUPYEMBIMH PE3YyJbTAaTAMHU 0CBOCHUSA 06pa30BaTeJILHOI71 NporpaMmmbl

1.1. B pesynbrate ocBoenusi OIl GakanaBpuaTa 00ydaromuiics J0KEH OBIAACTh CICIYIOMIUMU

pe3yiabTaTaMu 00y4eHUs 10 AUCIUILTHHE:

Konasr HaunmeHnoBaHue KOMIETEHIINT Kox n Haumenosanue
KOMIIETEHIIHI WHJMKATOPA JOCTHXKCHUS KOMITCTESHIIHH
OIIK-1 Crioco0eH UCIoNIb30BaTh 0a30BbIE 3-OIIK-1 3HaTe 0a30BbIE 3aKOHBI

3HAHUS €CTECTBEHHOHAYUHBIX
JUCIIMILTUH B TPo(hecCHOoHaIbHON
JIESITEIbHOCTH, TIPUMEHSTh METOBI
MaTEMAaTHYECKOI0 aHaIn3a ’
MO/ICIMPOBAHHSI, TEOPETUUECCKOIO U
3KCIEPUMEHTAIILHOTO UCCIICIOBAHMSI

€CTECTBEHHOHAYYHBIX JUCITUIUINH;
OCHOBHEIE MaTEMAaTUYECKUE 3aKOHBDI,
OCHOBHBIC (PU3UYECCKUE SBIICHUS,
MIPOIIECCHI, 3aKOHBI M TPAHUITBI X
MPUMEHUMOCTH;, CYIITHOCTH OCHOBHBIX
XHMHUYECKUX 3aKOHOB U SBJICHHMM; METOJIbI
MaTEeMaTHIECKOr0 MOJICITUPOBAHUS,
TEOPETUYECKOTO U DKCIEPUMEHTAIHEHOTO
HCCIICIOBAHUS

V-OIIK-1 YMmeTh BBISBISATH
€CTECTBEHHOHAYUHYIO CYIIIHOCTh MPOOJIEM,
BO3HUKAIOIINX B X07€ MPOQeCCHOHATBHOM
NS TeHHOCTH, TIPUBJICKATE IS UX
pEIIeHHs] COOTBETCTBYIOIIHMHA (BU3HUKO-
MaTeMaTUYECKUM anmnapar

B-OIIK-1 Binagers MaTeMaTHYECKUM
arapaToM ISl pa3paboTKu Mojeleh
TIPOIIECCOB U SIBJICHUH, PEIICHHS
MPAKTHYECKUX 3a7ad MpodeccrnoHaIbLHOMN
JIeATEIIbHOCTH; HaBBIKAMHU HUCIIOJIb30BaHUS
OCHOBHBIX 00IIE(U3NICCKIX 3aKOHOB U
MIPUHITATIOB

C



1.2. Omanwt hopmuposanus komnemenyuii 6 npoyecce oceoenusn OIl baxanaspuama

KoMIOHEHTBI KOMIIETEHIIMH, KaK MpaBHIO, (OPMHUPYIOTCS TMPH HM3YYEHUH HECKOIBKHX
JUCLUILINH, a TaKKe B HEMaJIOW CTENEHU B Ipouecce mpoxoxxaeHus npaktuk, HUP u BO Bpems
CaMOCTOSITENIEHON paboThl oOydaromerocs. Bemonaenne u 3amurta BKP sBisiroTcst Bumom ydeOHOU
JeATeIbHOCTH, KOTOPBIH 3aBepIaeT npouecc GopMUpoOBaHHUS KOMIIETSHIUH.

Otansl GOPMHUPOBAHUS KOMIIETCHIIMHU B MPOLIECCE OCBOCHHUS AUCIUTUINHBIL
- HAYaJIbHBIH 3Tall — Ha 3TOM JTane (POPMHUPYIOTCS 3HAHUEBBIE W HHCTPYMEHTAJIbHBIE OCHOBBI
KOMIIETEHIIMM, OCBAWBAIOTCSI OCHOBHBIE KaTeropuu, Qopmupyrorcst 0Oa3oBble yMeHus. CTyIneHT
BOCIIPOM3BOJIUT TEPMUHBI, (JaKThI, METOIbI, TIOHSATHS, IPUHIMIIBI U IPABUJIA; pelIaeT yaeOHbIe 3a a9l
o oOpasiy;
- OCHOBHOWl 3Tan — 3HAHWA, YMEHMs, HaBbIKH, oOecreunBamolye (GOPMUPOBAHHE KOMIIETEHIUHU,
3HAYUTENIPHO BO3pacTaloT, HO €Il€ HEe JOCTUTaloT WUTOTOBBIX 3HadeHWil. Ha 3Tom sTame cTyaeHT
OCBaWBaeT AHAJUTHYECKUE JEHCTBUS C MPEAMETHBIMM 3HAHUSAMHU 1O JUCLHMIUIMHE, CIOCOOEH
CaMOCTOSITEJIBHO pelllaTh y4yeOHbIE 3a/1auM, BHOCS KOPPEKTUBBI B aJTOPUTM JIEHCTBUMN, OCYILECTBIASA
KOPPEKIIHIO B X0/1€ pPa0OTHI, IEPEHOCUT 3HAHUS U YMEHMS Ha HOBBIE YCIOBUS;
- 3aBepIIAOIIMII 3Tal — Ha 3TOM 3Talle CTYJAEHT JOCTUTaeT UTOTOBBIX MOKa3aTeslel Mo 3asBICHHON
KOMIIETEHIINH, TO €CTh OCBaMBAET BECh HEOOXOAUMBIN 00BEM 3HAHUH, OBJIAZIEBAET BCEMU YMEHUSIMU U
HaBbIKaMU B cdepe 3asBiIeHHONW kommeTreHIuu. OH crnoco0eH MCHOJIb30BaTh ITH 3HAHUS, YMEHUS,
HaBBIKU IIPU PEILIEHUH 3a7a4 MOBBIIIEHHOMN CII0KHOCTH U B HECTaHAAPTHBIX YCIOBUSX.

Oranbl  (OPMUPOBAHUS KOMIIETEHIIMM B XOJ€ OCBOCHHS JUCUUIUIMHBI OTPa)KaloTCi B
TemarndeckoMm miane (cm. PITT).

1.3. CBs13b Mexkay popMUPYEMBIMH KOMIETEHIIUSAMH M (JOpMaMH KOHTPOJISI HX OCBOEHHUSI

Ne n/m KonTpoaupyemblie pa3jiesbl Koa xonTposampyemoii HaunMmeHoBanue
(TeMbI) TUCHUATLIHHBI KOMIIeTeHIHH OIIEHOYHOT0 CPeICTBA
/ TeKylIei u
MHaukaTop 10CTHIKEHUST NPOMEKYTOUHO¥
KOMIIEeTeHIIHH aTTecTAlHH
Tekyunasi aTrecTanusi, 2 ceMecTp

1. Martpuubl, OnpeaeTuTe ], 3-OIIK-1; Y-OIIK-1; B-OIIK-1 |KP Ne 1, U/I3 «JIuneiiHas
CHCTeMbl YPABHEHM anredpay.

2. JIuHeiHbIe MpOCTpaHCTBA U KP No 1, KP Ne 2, /13
HOANPOCTPaHCTBa, Oa3uc, 3-OIIK-1; V-OIIK-1; B-OIIK-1 |«JIuneiinas anredpay.
KOOPJIMHATHI, TMHEUHBIE
OIEepPaTOPHI

3. EBKJIHIOBBI ITPOCTPAHCTBA, 3-OIIK-1; V-OIIK-1; B-OIIK-1 |KP Ne 2 I3 «JIuneiiHas
KBaJ[paTUIHbIC (POPMBI anreOpay.

IIpomeskyTouHasi aTTecTanusl, 2 ceMecTp
9K3aMeH 3-OIIK-1; Y-OIIK-1; B-OIIK-1 |9k3aMeHaHOHHBIA OHJIET




2. Onucanue noka3areJieil 1 KpuTepueB OlleHUBAHUSA KOMIIETEHIU HA Pa3JIMYHbIX ITANaX X (POPMHUPOBAHUS, ONIMCAHME KA OLlEHMBAHUA
KoHeunbIMu pe3ynpTaTaMu OCBOEHMSI IPOIPaMMbl JAUCLUILIIMHBI SIBISIFOTCS C()OPMUPOBAHHBIE KOIHUTHUBHBIE JECKPUIITOPHI «3HATHY, «YMETbHY,

«BIIAJIETH», PACIIMCAHHBIE IO OTAEIbHBIM KOMIIETCHIIMSAM, KOTOpbIe IpuBeAeHbI B 11.1.1. dopMupoBaHue 3TUX AECKPUIITOPOB MPOUCXOIUT B IMPOLIECCE

W3Y4EHHUs TUCLUIUIMHEI 110 3TallaM B paMKax pa3JIMYHOro BUJIA YYEOHBIX 3aHITHM U CaMOCTOSATENbHON paOOTHI.
Br1iensrorest Tpu ypoBHSI COOPMHPOBAHHOCTH KOMIETEHIIMI HA Ka)KJJOM JTane: MOPOTOBbIi, MPOABUHYTHIA U BBICOKHIA.

YpoBHu CoaepikaresibHOe OcHOBHBIC IPU3HAKYU BbI/IEJICHUS YPOBHSH BPC, ECTS/IIatubanabHuas
OnucaHue YPpOBHS % IIKAJIA 1151 OLEHKH
OCBOCHHS | JK3aMeHa/3adeTa
Bobicokuii TBopueckas IeITeNbHOCT | Brurouaem nudxcecmosiuyuil ypogenn.
Bce 6uowr komnemenyuti CryzneHT 1eMOHCTpUpYeT CBOOOAHOE 00IajaHe
chopmuposanvl Ha 8bICOKOM KOMIMETEHITUSMHU, CIOCOOEH MTPUMEHUTH UX B A
VPOBHEe 8 COOMBEMCMBUU C HECTaHJIAPTHBIX CUTYaIlUSIX: IOKA3bIBAET 90-100 OTmmamo/
yensamu u 3a0a4amu YMEHHUE CaMOCTOSITEIbHO IPUHUMATh PEIICHUE, 3auTeHo
OUCYUNTIUHDBL pemiateh nmpobiieMy/3agaqy TEOPETUIECKOTO UITU
MPUKJIAIHOTO XapaKTepa Ha OCHOBE U3YYCHHBIX
METOJIOB, PUEMOB, TEXHOJIOTUH
IIpoaBuHYTHII [Ipumenenne 3HaHWN W | Brarouaem Hudicecmoswjuti ypogeHs.
Bce 6uovl komnemenyuii ymeHuil B Oojsiee mmpokux | CTYICHT MOXKET JI0Ka3aTh BIaJICHHUE B/
ccpopMupoeaHbz Ha KOHTEKCTax yqe6H0171 U | KOMIOETCHUIUIMU: JEMOHCTPUPYET CIIOCOOHOCTH 85-89 OuyeHb XOpOIHO/
NPOOBUHYMOM YPOBHE 8 poeCCHOHAITBHOU coOmparh, CHCTEMAaTU3UPOBATh, AHAJTU3UPOBATH 3a4TeHo
coomeemcmeaul ¢ yeismu u JEeSATEIbHOCTH, HEXEIU 10 | M IPaMOTHO HMCIOJIb30BaTh HHPOPMAIIUIO U3
3a0auamu OUCYUNTIUHBL o0pasiy, OoJplel J0JeH | caMOCTOATEILHO HAMJICHHBIX TEOPETHICCKUX
CaMOCTOSTEILHOCTH ¥ | UCTOYHHUKOB W WILTIOCTPUPOBATH UMHU C/
MHHUIMATUBBI TEOPETHUYECKHUE TIOJIOKECHHS U 000CHOBBIBATH 70-84 Xopomo/
MPAKTUKY IPUMEHEHUS. 3a4TeHo
IoporoBblii PenponykruBHas Crynent JEMOHCTPUPYET BJIaJICHUE 65-69 D/Y noBneTBopUTEINBHO/
Bce 6uovl komnemenyuti JIeSITEIbHOCTD KOMIIETEHIIUSIMA B CTaHIAPTHBIX CHUTYalHsIX: 3auTeHo
cghopmuposamnsl Ha NOPO2OBOM M3JIaraeT B MpeJenax 3a/1ad Kypca TeOpeTHIECKU
yposHe Y MIPAaKTUYECKU KOHTPOJIUPYEMBI MaTepual. 60-64 E/Tlocpencraento
/3a4TeHo
OTCcyTCTBHE MPU3HAKOB MMOPOTOBOTO YPOBHS: KOMIIETEHIIUU HE C(HOPMHUPOBAHBHI. 0-59 HeynoBnerBoputensHo/

Hwuxe noporosoro

CTy,I[eHT HC B COCTOSAHUU MPOACMOHCTPUPOBATH O6J'I8.I[8.HI/I€ KOMIICTCHIIUAMHA B

CTAHJAAPTHBIX CUTYyallUAX.

Hezauteno




OneHuBaHuE Pe3yabTaTOB OOYYEHUS! CTYACHTOB IO AUCUUILIUHE OCYIIECTBIIACTCS 1O PErJIAMEHTY
TEKYLIEr0 KOHTPOJIA U IPOMEKYTOYHOU aTTECTALMH.

Kpurepuu onieHrBaHNs KOMIIETEHIIMMA HAa KaXOM dTalle U3y4EHUs JUCLUILINHBI I KaXXI0r0 BUAA
OILIEHOYHOTO cpezcTBa U npuBoasaTes B 1. 4 @OC. MToroBsiit ypoBeHb CHOPMHUPOBAHHOCTH KOMITETCHIIUU
IpU M3YYEHUH AUCHUILUIMHBI ompenensercs no tabmume. [Ipu 3TOM cienyeT MOHMMAaTh, YTO T'paHHIA
MEXAY YPOBHSIMM JUIl KOHKPETHBIX pPE3yJIbTaTOB OCBOEHMSI 00pa30BaTEJIBHOM IPOrpaMMbl MOXKET
CMEILAThCA.

YpoBeHb chopMUpPOBAHHOCTH Texyummii KOHTPOJIb IIpomexyTouHasi aTTecTalUsA
KOMIIETeHIIU U
BbICOKUI1 BbICOKHI
BBICOKHUI NPOOBUHYMbII BbICOKULL
BbICOKUU NPOOBUHYMbLLL
nopo2oe6wiil BbICOKUU
BbICOKUU nopo2oswiil
MIPOABUHYTHIN NPOABHHYTHII NPOABUHYTHIN
NPOOBUHYMbLLL nopo2oswiii
nopo2oewiil NPOOBUHYMbLLL
IIOPOTOBBI IOPOTrOBbIH MOPOroBbIN
NOPOroOBbIN HHKe IIOPOroBoOro
HUXE MIOPOrOBOTO
HH2Ke TIOPOTroBOro -

3. MeToanyeckue MaTepHualibl, onpeaesoIue NPoueIypbl OHeHUBAHUS 3HAHUIA, YMEHU,
HABBIKOB U (MJIM) OIBITA IEATEJIbHOCTH, XapaAKTEPHU3YIOIIUX ITaNbl (OPMUPOBAHUS KOMIIETECHIUI

— UWroroBas arrtecranus O AUCHUUIUIMHE SBJSETCS HHTETPAIbHBIM I[OKa3aTeleM KadecTBa
TEOPETUYECKHX W MPAKTUUYECKHX 3HAHUM M HaBBIKOB OOYyYAlOMIMXCS MO AUCHMUIUIUHE U
CKJIa/IbIBA€TCS U3 OLIEHOK, MOJIYYEHHBIX B XOJI€ TEKYILIeH U MPOMEXYTOUYHOI aTTecTaliH.

— Texymas aTrecranus B CEMECTpe MPOBOIAUTCS C LEIbI0 OOECHeueHus: CBOEBPEMEHHOM
00paTHOW CBSI3U, ISl KOPPEKIIMU OOYYCHHS, aKTHBU3AIMU CAMOCTOSTEIBHOU pPabOThHI
00ydJaronuxcs.

— IlpomexyrouHasi aTTecTauus IMpeaHa3HayeHa s OOBEKTUBHOTO TMOJATBEPKICHUS MU
OLICHUBAHMSI JIOCTUTHYTBIX pE3yJIbTaTOB OOy4eHHs I[OCJIE 3aBEpUICHUS  M3yYCHHUS
JUCIUIUIAHBIL.

— Texymas arrecranus OCyIIeCTBISETCS /IBa pa3a B CEMECT:

o koHTposabsHas Touka Ne 1 (KT Ne 1) — BeIcTaBiseTcss B AJICKTPOHHYIO BEIOMOCTh HE
no3aHee 8 Hexenu ydeOHOro cemectpa. BximrouaeT B cebs OLIGHKY MepONPUATUI
TEKYILEr0 KOHTPOJISI ayJUTOPHOM U CaMOCTOSATENbHOM paboThl OOydaromierocs Imo
pazaenamM/TeMaM yueOHOW TUCHUIUIMHEL ¢ 1 1o 8 Henento yueOHOTo cemecTpa.

o koHTposabHas Touka Ne 2 (KT Ne 2) — BbIcTaBisieTcs B 3JIE€KTPOHHYIO BEIOMOCTH HE
no3aHee 16 Hexenu ydeOHOro cemectpa. Bkitodaer B ceOsl OLEHKY MEpONPUATHI
TEKYILEr0 KOHTPOJISI ayJUTOPHOM U CaMOCTOSATENBbHON paboThl OOydaromerocs Imo
pazaenamM/TeMaM yueOHOU TUCHUILIUHEL ¢ 9 o 16 Hepemnmto yueOHOro cemecTpa.

— PesynbraTel TeKyllel U MPOMEXKYTOUHOHM aTTecTallid MOABOJATCS MO IIKajde OalIbHO-
PEUTHHIOBOM CUCTEMBI.

JTan peTHHIOBO cHCTeMBI / Henens bau
Oueno4ynoe cpeacTso My Maxcumys™*
Texymasi arrecranus 1-16 36 - 60% ot 60
MaKCMMyMa
KonTpoubHas Touka Ne 1 8 18 (60% ot 30) 30
PeliTHroBas KOHTpOJbHASA paboTa 8 18 30
Nel




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

PeliTuHroBas KOHTpoJbHAS paboTa 18 30
15

Ne 2

WHIuBHIyaIbHOE TOMAIITHEE 16 3a4TCHO 3a4TEHO

3aJjaHKe

IIpomexxyTounas aTTecTamus - 24 — (60% 40) 40

DK3aMeH -

DK3aMEHAIMOHHBIN OMIeT - 24 40

HUTOI'O no qucuunjnHe 60 100

* - MuUHUMaJIbHOE KOJIMYECTBO OayIOB 32 OLIEGHOYHOE CPEJICTBO — ATO KOJMYECTBO OauioB, HaOpaHHOE
o0yJaromumcsi, Ipyu KOTOPOM OLIEHOYHOE CPEJCTBO 3aCUUTHIBACTCS, B IPOTHBHOM CIIydae 0Oydaromuiics
JOJIKEH JIMKBUAWPOBATH MMOsIBUBUIYIOCA AKaJICMHUYCCKYIO 3a10JI2DKECHHOCTb 110 TeKymeﬁ 1501050
MPOMEKYTOYHOHM aTTrecTanmi. MUHHMAaJbHOE KOJIMYECTBO OAJUIOB 3a TEKYIIYIO aTTeCTaluio, B T.U.
OT/IEIbHOE OIIEHOYHOE CPEJICTBO B €€ COCTaBe, M MPOMEXKYTOUHYIO aTTecTanuio cocrtaBisger 60% ot
COOTBCTCTBYIOIIMX MAaKCHUMAJIbHBIX OaJUIOB.

4. TunoBnle KOHTPOJIbHBIC 3aJaHUl UJIH HHBbIC MaTEpHaJIbl, Heo0X0auMble JJisl OllEHKH 3Hal—ll/li71,
yMeHHﬁ, HAaBBbIKOB



dopma IK3aMEHALMOHHOI0 OMiIeTa

MUHUCTEPCTBO HAYKH M BBICIIEI'O OBPA30OBAHUS POCCUNCKOUW ®EJIEPAIIMU
®EJIEPAJIBHOE T'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJBHOE YUPEX/JEHUE BBICIIEI O OBP A30BAHUS

«HauuvoHanpHBIN UCCNENOBATENbCKUN AAEpHBU yHUBepcurer «MUDU»

OOHMHCKHUM MHCTUTYT ATOMHOM JHEPreTUKH —
¢unmnan denepaabHOro rocyJapcTBEHHOIO aBTOHOMHOI'O 00pa30BaTEIbHOTO YUPEXKACHUS BBICIIEr0 00pa3oBaHUs
«HanuoHanbsHBINA UCcen0BaTeIbCKUN SaepHbIN yHUBEepcuteT « MUDI»

(MATD HUAY MUDN)

UHCTUTYT OBIIEN MIPO®PECCUOHAJBHOMN NOAT OTOBKHA
Kadenpa Boicieili MaTeMaTUKH

Hamnpasnenue 14.03.01 «SInepHasi JHepreTuka u
MMOJITOTOBKH Tenaopusnka»

OOpazoBatenbHas «IKCILTyaTANMs ATOMHBIX JJIEKTPHYECKUX
mporpamMmma CTAHIUI»

Hucuumninna JluHeiinas ajareopa

3K3AMEHAIIMOHHBINA BUJIET Ne_

1. Bompoc qis npoBepku ypoBHs o0yuennoctu 3SHATH
Mampuysi, deticmsusi ¢ mampuyamu (CLOHCeHUe MAMpuy, YMHONCEHUE HA YUCTLO, YMHONCEHUE
mampuy, mparncnornupogaunue). Onpedenumenu K6AOPAMHbIX Mampuy nopsioka nN.

2. Bompoc nis npoBepku ypoBHsa o0yuennoctu 3HATH
Aopo u obpas nunetinoco onepamopa. Teopema o pazmeprocmu s10pa u 00pasa JUHeUH020
onepamopa.

3. Bonpoc ns mpoBepku ypoBHs ooyuyeHHoctu YMETD

Hccnedosams kpueyio 6mopoco nopsoka u nocmpoums ee.
—X? —y2 +4xy +2x -4y +1=0.
4. Bonipoc (3amava/3aganue) nist mpoBepku ypoBHs ooyuenHocta BJIAJIETH

(111)

111

Ll 11 J
Hatimu cobcmeennvie 3nauenus u cobcmeennvie 6eKMopvl onepamopa .

..............................................................................................

CocTaBUTENb H.D. KinuamomodT

(moxmmce)

3aBenyromnuii kadeapoit/
HAYaJIbHUK OTIIEJICHUS B.K. AprembeB

(moxmmce)

« » 20 .




Kpurtepuu 1 mKajia oueHUBaAHUSA

Onenka Kpurepuu onesnku
OtinyHO CTyZneHT 10KEH:
36-40 - MPOJAEMOHCTPUPOBATH TITyOOKOE ¥ TPOYHOE YCBOCHUE 3HAHUIMA

IIPOrpaMMHOT0 MaTepuana;

- UCYEPIIBIBAIOLIE, IOCIE0BATENBHO, IPAMOTHO U JIOTHYECKU CTPOMHO
U3JIOKUTh TEOPETUUECKUN MaTepual,

- IPaBWIBLHO (POPMYIIMPOBATH OMIPEICIICHHS,

- IPOJAEMOHCTPUPOBATH YMEHHUS CAMOCTOSTEIbHON pabOTHI €

JUTEPATYPOU;
- YMETh CJEJIATh BHIBOJIBI 10 M3JIAraCMOMY MaTepualy.

Xopor1o CTyneHT NOoKeH:

30-35 - IPOJIEMOHCTPUPOBATH JJOCTATOYHO MOJTHOE 3HAHHUE IIPOTPAMMHOTO
MaTepHuana;

- IPOJIEMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETHUYECKUX TTOHATUH;
JIOCTAaTOYHO MOCIEN0BATEIBHO, TPAMOTHO U JIOTHYECKH CTPOMHO
M3J1araTb MaTepua;

- IPOJAEMOHCTPUPOBATh YMEHHE OPUEHTUPOBATHCS B JINTEPATYPE;

- YMETh clielaTh JOCTATOYHO 0OOCHOBAHHBIE BBIBO/IBI IO U3JIaraeMOMY

MaTepuany.
Y 10BIIETBOPUTEITBHO CTyleHT TOJKEH:
24-29 - MPOJIEMOHCTPUPOBATH 00IIIee 3HAHUE U3YIaeMOTO MaTepHaa;

- IOKa3aTh 00IIee BIAJCHUE TIOHITHIHBIM aIllapaToM JIMCIUTLIAHEI;
- YMETh CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOIl U3]1araeMoro

BOIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIyEMYIO ITPOrpaMMOi yueOHYIO
JUTEpaTypy.

HeynosnerBoputenbHo | CTyIeHT I€MOHCTPUPYET:

23 u MeHbllIe - HE3HAHHE 3HAUYNUTEIBHOM YaCTH IPOTPaMMHOT0 MaTepHaa;

- HC BJIAJICHUC MMOHATHHHBIM arrmnapaToM AWCHHUIIIIWHBI,

- CYII€CTBCHHBIC OIINOKU IIPpHU U3JI0KCHHUHN y‘IC6HOFO Mmarepuala,
- HCYMCHHUEC CTPOUTH OTBCT B COOTBETCTBUHU CO CTPYKTYPOI‘/'I
H3j1aracMoro BOIIpocCa,

- HCYMCHHC [€JIaTh BBIBO/JbI 110 U3JIaraCMOMY MaTCcpualy.

[IIkayra orleHUBaHUS 32 KKIBIN JIEMEHT SK3aMEHAIIMOHHOTO OMIIeTa: KaXKablid BOIIPOC olleHuBaercs B 10
0aJIoB.



MUHUCTEPCTBO HAYKH M BBICIIEITO OBPA3OBAHUSA POCCUMCKOU ®EJEPAIIUU
®EJIEPAJIBHOE T'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJBHOE YUPEX/JEHUE BBICIIEI O OBP A30BAHUS

«HauvoHanpHBIMN UCCNENOBATENbCKUMN AAECpHBU yHUBepcurer «MUDU»

OOHMHCKHUHM MHCTUTYT ATOMHOM IJHEPreTUKHU —
¢unmnan denepaabHOro rocyJapcTBEHHOIO aBTOHOMHOI'O 00pa30BaTENIbHOTO YUPEKASHUsS BBICIIETO 00pa30BaHMs
«HanuoHanbHBIA UCCIIEN0BATEIbCKUN SAepHBIN yHUBEpcUTET « MU DI

(MATD HUAY MUDN)

HHCTUTYT OBIIEN MTPO®PECCUOHAJBHOMN NOAT OTOBKH
Kadenpa Boicieil MaTeMaTUKHU

Hamnpasnenue 14.03.01 «SInepHasi JHepreTuka u
[IOATOTOBKU TeII0pU3NKa»

OOpasoBarenbHas  «IKCIJIyaTalUs ATOMHBIX 3JIeKTPHYECKHX
mporpamMma CTAHI U

JIUCIUILINHA JInHelHas ajaredopa

BOITPOCHI K OK3AMEHY

1. Marpuisl, 1eiCTBUS ¢ MaTpUIlaMU (CIIOKEHUE MaTPULl, YMHOKEHUE Ha YHCIIO0, YMHOKEHUE MATPHII,
TPAHCIIOHUPOBAHUE).

2. Omnpenenureny KBaJpaTHBIX MaTpHIl opsaaka N. OnpeaeneHue Mo WHAYKLIHUN Yepe3 pas3sioskeHue 1o
MEPBOI CTPOKE.

3. MuHnop, anrebpanyeckoe JOMOJHEHHE. TeopemMa 0 pasoKEeHUU OMpPENeNIUTENs 10 dIEeMEeHTaM psjia
(6e3 mokazarenbCTBa).

4. IlepecraHOBKH, UHBEPCHUH, YETHOCTb, HEUETHOCTh IMEpecTaHOBKU. OmnpeesneHre onpeaeanTens
MaTpHUIIbl pa3Mepa h yepe3 MepecTaHOBKU U HHBEPCUU.

5. CaoiictBa omnpenenureneid. [lepectaHoBKa CTPOK, TpPaHCIOHUPOBAHHE, JMHEHHOE CBOMCTRBO.

CrnenctBus u3 cBoMcTB. OnpeenuTeIu TPEYroabHON MaTPHIIbI, OJIOYHOM MAaTPHUIIBI.

CrnenctBue U3 TEOPEMBI O Pa3NIOKEHUU ompenenuTens (PaablIIMBOe Pa3IoKeHHE).

OO6parnas matpuia. Teopema 06 0oOpaTHOM MaTpHILE.

[IpaBuno Kpamepa perieHus cuctemMbl IMHEWHBIX anreOpanueckux ypaBHEHH (Teopema).

Panr marpunbl. basucheiii muHOp. CoXpaHeHHE paHra MpH DIIEMEHTapHBIX MPeoOpa3OBaHUSIX.

JluneiiHast 3aBUCHUMOCTh W HE3aBUCHUMOCTb CTPOK MaTpullbl. Teopema o GazucHoM MuHOpPe (0e3

J0Ka3aTeNbCcTBa). BTOpoe ompeneneHue paHra Marpuipl (paHr — MaKCHMajlbHOE KOJIUYECTBO

JMHEWHO HE3aBUCUMBIX CTPOK (CTOJIOLIOB) B MaTpHIIE).

10. Knaccudukanusi cucteM JIHMHEWHBIX anreOpandecKuX YpaBHEHHH — COBMECTHBIE, HECOBMECTHEHIE,
onpezeneHHele, HeonpeneneHHele. Teopema Kponekepa — Kanemnu. MccnenoBanue m pemieHue
HEOJHOPOJHBIX U OTHOPOAHBIX cucteM. Meron ["aycca.

11. &.C.P. onHopoHOM cucTeMbl. CTpYKTypa OOIEero pemeHus: He0JHOPOIHBIX CUCTEM.

12. Jluneiinpie mpocTpanctBa. llpumepsl. JluHelHas 3aBUCUMOCTh U HE3aBUCHMOCTh BEKTOPOB
JMHEWHOTO MPOCTPAHCTBA.

13. bazuc. PazmepHocts. M3omopdusm npoctpancts. Teopema 06 n30MOpGHHOCTH TPOCTPAHCTB
OJIMHAKOBOM pa3MEpHOCTH HaJl OJJHUM YHCIOBBIM MoJieM (6e3 JoKa3aTeabCcTBa).

14. Koopaunatsl BekTopa B AaHHOM Oaszuce. [leiictBus ¢ koopauHatamu. [IpeoOpa3oBanue KoOpaIuHAT
IIPU MIEpexoie K HOBOMY Oazucy.

15. MoampocTpancTBa nMHEHHOro mnpocTpaHcTBa. JIuHelHas o006onouka BeKTOpoB. Pa3mepHOCTBH
moAnpocTpaHcTBa. Teopema o0 pa3MepHOCTH JTMHEHHON 000JIOUKH.

©ooNo
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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 noAnpocTpaHCTB. Teopema O pPa3sMEPHOCTH CYMMBbI M NEPECEUYEHUs JIBYX
IIOANPOCTPAHCTB.

JIuneiiHble onepaTopsl B JIMHEMHOM MNpocTpaHcTBe. Matpuna oneparopa. [Ipumepsl onepaTtopoB u
MaTpull. Teopema 0 MaTpUYHOM 3arncu TUHEHHOTO oreparopa (0e3 J0Ka3aTeIbCTBA).

JleiicTBus ¢ omepaTopamu (CyMMa, IPOU3BEICHUE HA YHCITO, cynepro3unus). OOpaTHbIH oneparop.
SAnpo u ob6pa3 nmHelHOTO omeparopa. TeopeMa O pa3MEpHOCTH siipa U 00pa3a JIMHEHHOTO
oreparopa.

[IpeoOpa3oBaHue MaTpPHIIBI OTIEpaTOpa MPHU IEPEX0JIE K HOBOMY Oa3HCy.

CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYCHHS IMHEHHOTO orepartopa. JInHelHas He3aBUCHMOCTD
COOCTBEHHBIX BEKTOPOB, COOTBETCTBYIOLIUX Ppa3HbIM COOCTBEHHBIM 3HAYEHUSIM.
XapakTepUCTUYECKU MHOTOYJIEH, EM0 HHBAPUAHTHOCT.

JloctaTouHO€ yCI0BUE MPUBOJUMOCTU MaTPUIbl ONIEpAaTOpa K JUaroHaJIbHOMY BUIY (JIBE TEOPEMBI,
o/JiHa 0e3 JI0Ka3aTeIbCTRA).

EBxunnoBsl npoctpancta. Omnpenenenue. Ilpumeps. HepaBenctBo Kommu-bynskosckoro. Hopma
aneMeHTa. HepaBeHCTBO TpeyroyibHUKA. YTOI MEXAY 3J1EMEHTaMU.

[Tponecc oproronanmuzaruu ['pama-IlImunara. OpToHOpMHUPOBAHHBIN Oa3uC.

Matpuna I'pama €€ npumeHeHHEe K BBIUMCICHHIO 00beMa N-MEepHOro mnapamenenunena (6e3
JI0Ka3aTeNIbCTBA).

OpTtoronanpHOE JoTIONHEHNE. Pa3nokeHne eBKIMI0Ba MPOCTPAHCTBA L B IPSIMyI0 CyMMY JIFOOOTO
ero mojampoctpaHctBa L,cL u oproronambHoro pgomosnHeHus kK Li (0e3 nokaszarenbcTBa).
OprtoroHanbHasi HpOEKUMs W  OPTOTOHAJIbHAs  COCTaBJSAIONIasl  BEKTOpa  OTHOCUTENIBHO
MOANPOCTPAHCTBA. YTOJ MEK/Y BEKTOPOM U MOIANPOCTPAHCTBOM.

ComnpspxeHHBIN ornepaTop. MaTpuiia CONpsHKEHHOTO OnepaTopa B OPTOHOPMHUPOBAHHOM Oasuce (0e3
JI0Ka3aTeNIbCTBA).

CamocornpsikeHHBIN onepaTtop. OCHOBHBIE CBOWCTBA: BEIICCTBEHHOCTh COOCTBEHHBIX 3HAYCHUH,
OpPTOTOHAJILHOCTh COOCTBEHHBIX BEKTOPOB, COOTBETCTBYIOIIMX Pa3HBIM COOCTBEHHBIM 3HAYCHUSIM,
CYIIIECTBOBAaHUE OPTOHOPMHUPOBAHHOTO Oa3mca M3 COOCTBEHHBIX BEKTOPOB (mocieaHee Oe3
JI0Ka3aTesIbCTBA).

OproronanbHbiil oneparop. CoxpaHEeHHE IJWH U YIJIOB, T€OMETPUUYECKUN CMbICI. OpTOroHambHas
Matpuia u e€ cBoiictBa. OpTOroHaNbHBIN ONEepaTop B 2-MEpHOM Cilydae M Teopema 00 o01ieM BHae
OPTOTOHAJILHOTO oreparopa (0e3 10Ka3aTesIbCTBa).

Ksanpatuunsie popmbl. M3mMenenune matpuiisl opMbl pu 3ameHe 0azuca.
[IpuBenenue kBagpaTuyHOM POpPMBI K KAHOHMYECKOMY BUIY MeTo oM Jlarpamxa.

HopmaneHupiii Bun kBagpatuyHo  (Qopmbl. 3akOH HMHEpUUMH KBaJapaTuyHbix ¢dopm  (06e3
JI0Ka3aTeNIbCTBRA).

TeopeMa O IIPHUBCACHHC KBa,Z[paTH‘IHOﬁ (1)OpMI>I K KaHOHHYCCKOMY BHAY C TIOMOUIBIO
OPTOTOHAJIBHOI'O Hp606p330BaHI/I$[.

3HakoomnpeeneHnble kBaapatuunbie popmbl. Kpurepuit CunbBectpa (03 J10Ka3aTeabCTBa).
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MUHUCTEPCTBO HAYKH M BBICIIEITO OBPA3OBAHUSA POCCUMCKOU ®EJEPAIIUU
®EJIEPAJIbHOE T'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUYPEXJ/JEHUE BBICIIEIO OBP A30BAHUS

«HauvoHanpHBIMN UCCNENOBATENbCKUMN AAECpHBU yHUBepcurer «MUDU»

OOHMHCKHUM MHCTUTYT ATOMHOM JHEPreTUKU —

¢dunnan denepaabHOTO TOCYJapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEeILHOTO YUPEKISHHSI BBICIIEro 0Opa3oBaHUS
«HanuoHanbHBIA UCCIIEN0BATEIbCKUN SAepHBIN yHUBepcUuTeT « MU DU»

(MATD HUAY MUDN)

HHCTUTYT OBIIEN MIPO®PECCUOHAJBHOMN NOATIOTOBKHA
Kadenpa Boicieil MaTeMaTUKHU

Hamnpasnenue 14.03.01 «SInepHasi JHepreTuKka u
MOJITOTOBKH Tenaopusnka»

OObpazoBatenpHas «IKCILIyaTAUA ATOMHBIX JIeKTPUYECKUX
nmporpamMmma CTAHI U

JucrnunnuHa Jluneiinasi ajareopa

KoMiiekT 3aganuii 1J1 KOHTPOJIbHOI padoTsI 1

Bapuanrt 1

1. SIBnsercs U JIMHEWHBIM MPOCTPAHCTBOM MHOKECTBO BCEX IOCIIEIOBATEIHHOCTEH {an }, CXOISIIAXCS

K TaHHOMY YHCIly a? OOBSCHUTH OTBET.
2. Haiitu koopauHatel BekTopa X =(3,2,1) B 0Gasmce e e e , €CJIM OH 3aJlaH B Oaswuce e e e u

! ! !

e = +e ,e = —€ ,e =—€ +€ +e.
1 1 2 2 1 2 3 1 2 3
7 6 3 7
3. Haiitu onpenenurens Mmatpusr 0 5 7 0
0 4 3 O
5 6 5 4

4. Haiitu o01iee pernieHre Heo JTHOPOAHOU cucTeMbl, mocTpouTh ®.C.P. 0 1HOPOIHOM CHCTEMBI
2%, — 2%, +3%5 — 2x, =1 [2X1— 2% +3x3 —2xa =0
X +X +X :32 X +X+X =0
1 1 2 3 1 1 2 3
3X —X +4x —2X =3 3X =X +4x —-2x =0

le 3 4 le 3 4

5. Haiitu pasmMepHOCTB ¥ 0A3UC CYMMBI | TIEpECEYEHHS JIMHENHBIX MOAMPOCTPAHCTB, TIOCTPOEHHBIX Ha
cucremax BekrtopoB a; =(1,2,1), a, =(1,1,-1), a,=(1,33) u b, =(2,3,-1), b, =(1,2,2),
bs =(1,1-3) .

Bapmuanr 2

1. Haiitu 6a3uc 1 pa3MepHOCTh MPOCTPAHCTBA CHMMETPHUHBIX MATPHULL pazMepa 2x 2 ¢ OOBIYHBIMU

OTIepaIUsIMU CIIOKEHUS U YMHOKEHHUS HA YUCJIO.
2. Haiitu koopaunatel BekTopa x =(1,2,3) B 0Ga3uce e e e , €CJIM OH 3a/aH B O0azuce €,6 ,6 u
, 12 3
e'=e +e ,6'=e—-2e, e =—€ +€ +€.
1 1 2 2 1 2 3 1 2 3

12



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

4. Haiitu o01ee perieHne HeoTHOPOAHOH crucTeMbl, mocTpouTth @.C.P. 0JHOPOIHOM CHCTEMBI
ﬂX1—2X2+3X3—X4:1 ﬂX1—2X2+3X3—X4=0

X +X +X =2 X +X+X =0
%|1 2 3 |1 2 3

2X =X +4x —x =3 2X =X +4x —=x =0
L 1 2 3 4 L 1 2 3 4

5. Haiitu pazmepHOCTb U 0a31C CyMMBI U [IEPECEUEHUS JIMHENHBIX MOANPOCTPAHCTB, IOCTPOEHHBIX HA
cucremax Bektopos a, =(1,1,0,0), a,=(0,1,1,0), a,=(0,0,1,1) u b,=(1,1,1,1), b,=(0,2,1,1),
bs=(1,2,12).

Bapuanr 3

1. Haiiti Gasuc ¥ pa3MEpHOCTh MPOCTPAHCTBA CHMMETPUYHBIX MATPHUI] pasmepa 3x3 C OOBIYHBIMH

onepanusaMHU CJIOKCHUA U YMHOXCHHA HA YHUCIIO.
2. Hairtu koopamHatel BekTopa X=(1,1,1) B 06a3uce e e e , €CJIM OH 3aJaH B O6a3uce e e e u

! ! !

e =@ +€ ,€ =e—€ ,6 =—€ +€ +¢.
1 1 2 2 1 2 3 1 2 3

4 3 2 1

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

4. Haiitu ob1iee pernieHre Heo JTHOPOAHOU cucTeMbl, mocTpouTh ®.C.P. 0 tHOPOIHOM CHCTEMBI
[2x1—2x2 +3%3 —xa =1 [2x1—2%2 +3x3 —xa =0

X+X +X =2 X+X+Xx =0

{| 1 2 3 | 1 2 3
3X =X +4x —x =3 X —X+4x —x =0
L 1 2 3 4 L 1 2 3 4
5. Haiitu pa3mMepHOCTh M 6a3UC CYMMBI M TIEpeCeYCHUs JTMHEHHBIX TIOAMPOCTPAHCTB, IIOCTPOCHHBIX Ha

cucremax Bekropos a, =(1,0,1), a,=(1,1,1), a,=(0,3,0) u  b,=(2,0,0), b,=(1,2,2), b;=(1,1,1) .

Bapuanr 4

1. SIBnstercst 1M JTUHEHRHBIM MOJIIPOCTPAHCTBOM MHOXKECTBO BCEX BEKTOPOB N-MEPHOI'0 BEKTOPHOI'O

IIPOCTPAHCTBA, KOOPAMHATHI KOTOPBIX — IieJible ynciia. OObSICHUTh OTBET.
2. Haiitu koopnunatel Bektopa X=(0,1,1) B 0Gaswuce e e e , €CIIM OH 3aJlaH B O6a3uce e e e u

! ! !

e =e+€ ,e =e—-€ ,€ =—€ —-€ +e .

1 1 2 2 1 2 3 1 2 3

1 2 2 1

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

4. Haiitu ob1iiee pelieHre HeoTHOPOAHOM cucTeMbl, mocTpouTh O.C.P. 0 AHOPOIHOM CHCTEMBI

ﬂ2X1—2X2 +3X3+Xq4 =2 ﬂ2X1—2X2 +3X3+X4 =0

X+X +X =2 X+X +x =0

5 |

X =X +4x +x =4 3X —x +431x +x =0
L 1 2 3 4 L 1 2 3 4

13



5. Haiitu pasMepHOCTb ¥ 0a3UC CyMMBI M TIEPECEYEHHS JIMHENHBIX [IOANPOCTPAHCTB, IIOCTPOEHHBIX Ha
cucremax Bekropos @, =(1,2,1,-2), a,=(2,3,1,0), a,=(1,22-3) u b,=(1,1,1,1), b,=(1,0,1,-1),
bs =(1,3,0,-4)

Bapmuanr 5

1. SBnsercs nu NOAIPOCTPAHCTBOM COBOKYITHOCTH BCEX BEKTOPOB TPEXMEPHOT'O MPOCTPAHCTBA, HAYajIo
KOTOPBIX COBMAJACT C HAYAJIIOM KOOPIWHAT, @ KOHIBI JIeKAT Ha HEKOTOpoi mpsMoit? OOBSICHUTH
OTBET.

2. Haiitu koopauHatel Bekropa x =(7,-5,2) B 6azuce (el’, e;, eé), €CJIM OH 3aJiaH B 0a3uce

€,6,,6; W € =€ —e)+e3, &) =—€+e)—2e3, e3=—6; +2e) +€3.

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

4. Haiitu ob1iee pernieHre Heo JTHOPOAHOM cucTteMbl, mocTpouTh O.C.P. 0 1HOPOIHOM CHCTEMBI

ﬂ2x1 —2X2 +3X3— X4 =1 (|2x1 — 2% +3x3—x4=0
X +X +X =2 X+X+x =0

<| 1 2 3 |1 2 3

33X =X +4x —x =3 X =X +4x —x =0
1 2 3 4 L 1 2 3 4

5. HaiiTu pa3MepHOCTH ¥ 0A3KC CYMMBI M TIEPECEUEHHS IMHEHHBIX MOANPOCTPAHCTB, IIOCTPOSHHBIX HA
cucremax Bekropos a, =(1,0,1), a,=(1,1,1), a,=(2,1,2) u b, =(2,0,0), b,=(0,2,2),b;=(2,0,2) .

Bapuanr 6
1. [loka3aTh, YTO MHOXECTBO BC€X N-MEPHBIX BEKTOPOB, KOOPAWHATHI KOTOPBIX YIOBIETBOPSIOT
YpaBHEHUIO X, + X, +...+ X, =0, sBisercs moampoctpaHcTBoM B R", HaliTH ero pa3MepHOCTh U

KakoH-HUOYIb Oa3uc.

2. Haiitu koopauHaTH BekTopa X =(3,2,1) B Gasuce €,€ ,€ , eciu OH 3ajaH B Gasuce € € ,6 u
, , , 1 2 3 1 2 3

e =2 +e ,e =€ —e ,e =—€ +e +e.

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

0O 6 5 0

4. Haiitu ob1iiee peleHre HeoJTHOPOAHOM cucTeMbl, mocTpouTh O.C.P. 0AHOPOIHOM CHCTEMBI
ﬂ2X1—2X2 +3X3—X4 =1 ﬂ2X1—2X2 +3x3—X4 =0

X +X +X =2 X +X+X =0
<|1 2 3 |1 2 3
3X =X +4x —x =3 3X =X +4x —x =0
1 2 3 4 L 1 2 3 4

5. Hccnenosars Ha TMHEHHYIO 3aBUCUMOCTB CHCTEMY BEKTOPOB Sin X,C0SX,C052X Ha (—-m /2,7 /2) .

Bapuanr 7
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w

SBnsiercs a1 JIMHENHBIM IPOCTPAHCTBOM MHOXKECTBO BCEX MOCIIEOBATENBHOCTEN {an }, CXOAALIUXCSA

K 0?7 OOBSCHUTH OTBET. L
Haiitu koopnunatel Bekropa x =(1,2,3) B 0a3uce e,e ,e , eciiv OH 3ajaH B Oa3uce €,6 ,6 u
, 1 2 3 1 2 3

e =e;+2e ,6)=e;—6,, € =—€ +€ t€.
3 1 2 3

7

. Haiitu onipenenurens |0
0

5

O N P O
g w b~ W
»h O O

Haiitu o0miee penienne He0OAHOPOIHOU cucTeMbl, ocTpouth O.C.P. o1HOpOAHON cHCcTEMBI

”2X1—2X2 +3X3 —2x4 =1 (|2x1—2xZ +3x3—2x4 =0
X +X +Xx =1 X +X+Xx =0
<|§ 2 3 1 1 2 3
X —X +4x —2x =1 3X =X +4x -2x =0
1 2 3 4 L 1 2 3 4

Haiiti pasMepHOCTb ¥ 0a3KMC CyMMBI M [IEpECEYEHUS TMHENHBIX ITOAPOCTPAHCTB, IIOCTPOSHHBIX Ha
cucremax BekropoB @, =(1,2,1), a, =(1,1-1), 8, =(1,33) u b, =(2,3,-1), b, =(1,2,2),
bs =(1,1-3) .

Bapuanr 8

OGpa3zyeT 1 TMHEHHOE MPOCTPAHCTBO MHOKECTBO Beex muddepenunpyembix Gpynxuuii a = f (t) :

b=g (t), B KOTOPOM OTpEZieNieHbl Orepaun cymms f ('[) g ('[) ¥ IPOU3BE/ICHHS HA YUCIIO

a-f(t)?
Haiitu koopaunatel Bektropa X=(0,1,1) B 0aswuce €,e ,e , eclid OH 3aJaH B 6a3uce € ,6 ,6 u
1 2 3 1 2 3

! ! !

e =e +e ,e =2¢ —e ,e =—€ —€ +¢ .

1 1 2 2 1 2 3 12 3
4 3 2 1
. Haiitu onpenenurens |0 3 2 0
1 6 5 0
5 4 3 2

Haiitu o61iee perieHne Heo JHOPOAHOM cucTeMbl, MOocTpouTh ®.C.P. 0 1HOPOIHOM CHCTEMBI

e —2%2 +3x3—xa =1  [X1-2%2+3x3—Xx4 =0
X+X +x =1 X+X +x =0
% 1 2 3 % 1 2 3

L|2x1—x2 +4x3-X%X4 =1 L|2X1 —%+4x,-%X,=0

HccnenoBaTh Ha JIMHEWHYIO 3aBUCUMOCTB CUCTEMY BEKTOPOB SinX,C0SX,Sin2X Ha (-m /2, /2).

Bapuanr 9

Haiiti 6a3uc u pa3MepHOCTh MPOCTPAHCTBA MATPUIL pa3mepa 3x2 ¢ OOBIYHBIMH OIEPALUIMHU
CIIOEHHS U YMHOXKEHUS Ha YUCIIO. o
Haiitu xoopaunatel Bektopa X =(-1,1,—1) B 0Oa3uce €,e ,e , ecnu OH 3aJaH B Oazuce € ,6 ,6 u
, , , 1 2 3 1 2 3
e =e +e ,e =e—-¢€ ,€6 =—€ +€ +e .
1 1 2 2 1 2 3 1 2 3
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4 3 2 1
. Haiitm onpenenurens 5 4 3 2
1 1 1 1
0 6 5 0

( 1 2\ ( 3 5W
PGHII/ITI) ManI/I‘-IHOG ypaBHeHHe X =
\3 4 5 9)

HaiiTu o0miee pemenne HEOTHOPOIHOU CUCTEMBI, TOCTpouTh D.C.P. 0tHOPOTHON cHCTEMBI

[2X1 —2X2 +3X3 + X4 = 2 (2X1 —2X2 +3X3 + X4 =0

X+X +X =2 X+X +X =0

i 1 2 3 1 1 2 3

3X =X +4x +Xx =4 3X =X +4x +x =0

L 1 2 3 4 L 1 2 3 4
Bapuant 10

OO6pasyer 1 JIMHEHHOE TPOCTPAHCTBO BCEX MOJIOKHUTEIBHBIX YHCET, B KOTOPOM CyMMa JTIFOOBIX JBYX
snementos @ u D sanaercs kax a-D;a MIPOM3BENICHHE JIFO0O0TO AIIeMEHTa A Ha JIF000e YHCIIO
y ectb a?

Haiitu xoopauHatel Bektopa x =(7,-5,2) B Gasucee,e ,€ , eciiu OH 3a/aH B 6asuce €,6 ,6 u
1 2 3 1 2 3

8] =€ +€3, € =€ +€), €3 =€ +€) +€3.

(2 1) (35
{6

Haiitu o6miee pemenne Heo gHOPOAHOM cucTeMbl, MOcTpouTh ®.C.P. 0 1HOPOIHOM CHCTEMBI

(X1 —2%2 +3X3 —Xxa =1  [2X1—2% +3x3 —Xa =0
X+X +x =1 X+X +x =0
% 1 2 3 % 1 2 3

Pemuth MaTpuuHOE ypaBHEHUE

[|3x1—x2 +4X3—Xq =2 L|3>g -%+4x,-x,=0

2X

Hccnenosars Ha JTHHENHYIO 3aBUCHMOCTh CHCTEMY BEKTOPOB €°,€7, 7 Ha (—o0,+00) .

0) KpUTEpUU OLICHUBAHUS KOMIETSHIIHH (PE3y/IbTaTOB):

KOHTpOJ’IbHaﬂ pa60Ta CUMTacCTCA BBIHOJ'IHCHHOfI, C€CJIU IIPAaBUJIBHO PCIICHbBI KaK MUHUMYM 3 3aJa4u

(momydeno 18 6anioB u BhIIIe).
B) OIMCAHUE IITKAJIbI OIICHUBAHUS:
Bce penieHHbIe 3a1aHUST B KQXKJIOM BapuaHTe CyMMapHO oneHuBaroTcs 30 Oamamu: Kaxaoe 3aJaHue

OolleHUBaeTcA B 6.

Ounenka Kpurtepun onenkn

OtinyHO CyMmMa 0aiioB perieHHbIX 3aa4
¢ 25 1030 Gannos

Xopo1o CyMmMa 0aiioB pereHHbIX 3aa4
¢ 19 no 24 Gannos

Y 10BIETBOPUTETBHO CymMa 6aiioB pemieHHbIX 3a1a4
¢ 15 no 18 Gamsos

HeynosnerBopurensno | Cymma 6ajioB pelIeHHbIX 33134
¢ 0 10 14 6amioB
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MUHUCTEPCTBO HAYKH M BBICIIEITO OBPA3OBAHUSA POCCUMCKOU ®EJEPAIIUU
®EJIEPAJIBHOE T'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJBHOE YUPEX/JEHUE BBICIIEI O OBP A30BAHUS

«HauvoHanpHBIMN UCCNENOBATENbCKUMN AAECpHBU yHUBepcurer «MUDU»

OOHMHCKHUM MHCTUTYT ATOMHOM JHEPreTUKU —
¢unmnan denepaabHOro rocyJapcTBEHHOIO aBTOHOMHOI'O 00pa30BaTENIbHOTO YUPEKASHUsS BBICIIETO 00pa30BaHMs
«HanuoHanbHBIA UCCIIEN0BATEIbCKUN SAepHBIN yHUBEpcUTET « MU DI

(MATD HUAY MUDN)

HHCTUTYT OBIIEN MIPO®PECCUOHAJBHOMN NOATIOTOBKHA
Kadenpa Boicieil MaTeMaTUKHU

Hamnpasnenue 14.03.01 «SInepHasi JHepreTuKa u
MOJITOTOBKH Tenaopusnka»

OObpazoBatenpHas «IKCILIyaTAUA ATOMHBIX JIeKTPUYECKUX
nmporpamMmma CTAHI U

JucrnunnuHa Jluneiinasi anreopa

KoMIuIeKT 3a1aHnil 1Jisi KOHTPOJIbHOH padoThI 2

Bapuanrt 1

- o

1. Haiitu matpuny (B 6asuce (i, j,k)), 00pa3 u siipo oreparopa 3epKaabHOTO OTPaKCHHSI OTHOCHTEIBHO
mockoctTd X—y—2z=0.

2. Haiitu matpuity B 6azuce (e{, e;, e;), rie 61 =€ —€; +6e3 , € =—€, +€, —2¢;,
e' =—e +2e +e ,ecnu oHa 3aJaHa B Oasuce (e, e, e ) (é 0 2\|

3 1 2 3 1 2 | -1 |
1 1 2
\
3. Haiiti coOCTBEHHBIE BEKTOPBI U COOCTBEHHBIC 3HAUCHUS ( . —32 —11
| 1 -2 2 |
)

[TpuBoauTcs M Marpuna K auaroHanbHomy Buiay? Eciam ga, To HaillTM nuaroHandbHBIA BUI U
JMArOHATM3UPYIOLIYIO MaTPUILY.

4, HpI/IBeCTI/I KBa,Z[paTI/IHHYIO (bopMy K KaHOHHYECKOMY BHJy C TOMOIIbIO MeTo1a Jlarpanxka

4x F8X X +4X X +3X° -
12 13 2 3

5. HCCJ’ICI[OB&TB KPHUBYIO BTOPOTO IOPAAKA U TIOCTPOUTH €€C.

3x% +3y? +2xy —12x -4y +1=0.

Bapmuanr 2

- -

1. Haiitu matpuiy (B 6a3uce (i, j,k)), o0pa3 u sapo oneparopa CAMMETPUU OTHOCUTEIBHO TIPSIMOI
Xx=y=-2/2.
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2. Haiitu Matpuy B 6asuce (el', €, e;), rae el =€ —€ +e3, & =
e’ =—e +2e +e ,ecnu oHa3agaHa B 6azuce (€, € , € ) 2 1 0

2 3 '

)

3 1 2 3 1 3 4 1.
1 -1 2
( 2k
3. HaiiT coOcTBeHHBIC BEKTOPBI U COOCTBEHHbBIC 3HAUCHHS -1 0
-1 2 04
1 -1 1
)

[IpuBoauTCS MM Marpuila K AuaroHanbHOMY Buay? Eciam ga, To HallTH AWaroHajabHBIN BUI U
JIMarOHAIM3UPYIOLIYIO MATPUILY.

4. TIpuBecTu GopMy K KAHOHHUIECKOMY BH/LY C TOMOIIBIO MeToaa Jlarpamka X2 +4X X +4X X — X2,
1 12 13 3

5. UccnenoBaTh KpUBYIO BTOPOro MOPsAKA U IIOCTPOUTH €€.

2x2 +2y? —4xy —8x +8y +1=0.

Bapuanr 3

- -

1. Haiitu matpuity (B 6aswuce (i, j, k) ), 00pa3 u siapo onepaTopa 3epKalbHOTO OTPAKEHUSI OTHOCUTEIHHO
IJTOCKOCTH 2X +Y—2Z =0.

2. Haiitu matpuiry B 6asuce (el', e, eé), e el =€ —€ +€3, € =—€; +€, —26;,
e’ =—e +2e +e,eciu oHa 3a7aHa B Oa3uce (e , e, e ) (0 2 3)
2 3 '

oo 2 . ‘ 4 1 0 ‘
2 -1 -2
)
3. Haiitu cOOCTBEHHBIE BEKTOPHI M COOCTBEHHBIEC 3HAYCHMS | -1 1\| [IpUBOUTCS 1M MaTPHIA K
0 2 -1
0 -1 2

\ )

TuaroHaibHOMY Buy? Eciv 1a, TO HalTH AMaroHaIbHBIA BUJI U TUArOHATM3UPYIONIYIO MaTPHILY.
4. IIpuBectu popMy K KAHOHHYECKOMY BH]Y C IIOMOIIIbIO MeToAa Jlarpamka

X2+ 2X X +2X X —3x%2 —6X X —4x2
1 1 2 1 3 2 2 3 3

5. Hccnenosath KPHUBYIO BTOPOT'O IOpsAAKAa U IIOCTPOUTD €€

X% + Y2 +4xy +4x+2y -5=0.

Bapuanr 4

- -

1. Haittu matputy (B 6a3uce (i, j,K)), 00pa3 u sapo oneparopa 3epKalbHOTO OTPAKEHUSI OTHOCHTEIBHO
miockoct X+ Y =0.

2. Haiitu matpuiy B 6azuce (el', e;, e;), rue €1 =€ —e2 +6e3 , & =—8, +6e, —2e;,
e’ =—e +2e +e ,eciu oHa 3a7aHa B Oasuce (€, € , € ) (1 2 0
2 3

3 1 2 3 1 | 3 0 -1 ' '

2 1 -1

)
o 5
3. Haiitu coOcTBEeHHBIC BEKTOPHI U COOCTBCHHBIC 3HAYCHUS -1 —1\ [MpuBOaUTCS M MaTpHIia K

0 4 -1.
| 0 -1 4 |
\ )

AnaroHaJIbHOMY BI/I,Z[Y? Ecau Ja, TO HalTH JUaroHaIbHBIA BUA U AUaroHaJIM3upPyroIyr0 MaTpuiy.
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4. IlpuBect GpopMy K KAHOHUYECKOMY BUIY C IOMOIIBIO MeTo1a Jlarpamka

X2 +4AX X +2X X +3X2 +2X X — X2,
1 1 2 1 3 2 2 3 3

5. MHccrnenoBath KpUBYIO BTOPOTO MOPSIKA U IOCTPOUTS €€.
5X2 +5y? — 2xy +10x — 2y +1=0.

Bapmuanr 5

1. Haiitu matpuny (B 6asuce (i, j,k)), o0pa3 u siipo onepaTtopa OpTOrOHaIBHOM MPOSKIIUU HA TIPIMYIO
X=y=2.
2. Haiitn marpuity B 6a3uce (e{, €, e;), Te e =€ —€2+€3, & =—€, +6€, —2€;,
e’ =—e +2e +e ,eciu oHa 3anaHa B Oasuce (€, € , € ) I{ 2 0 1)
2 3 '

8 to2 s 1 302'.
e

(6 -2 -1
3. Haiitn coOCTBEHHbBIE BEKTOPBI M COOCTBEHHBIE 3HAYCHHUS | 1 s 1 |
1 -2 4

\ )
[IpuBoauTCSA M MaTpulla K AUAroHadbHOMY BUAy? Eciau na, TO HalTH AWArOHAJIbHBIA BHJA U
JIMaroOHAIM3UPYIOIIYIO MATPUILY.
4. TlpuBectu popmMy K KAHOHMYECKOMY BH]Y C TIOMOIIBIO MeTo1a Jlarpanka
X2 +4AX X — X2 —2X X +2X2.
1 12 2 2 3 3
5. UccnenoBaTh KpUBYIO BTOPOTO TMOPSIIKA U TIOCTPOUTH €€.

2x% +2y? + 4xy +8x+8y +1=0.

Bapuanr 6

- o

1. Haiitu matpuny (B 6asuce (i, j,k)), 00pa3 u sipo orneparopa 3epKaabHOI0 OTPayKCHHSI OTHOCHTEIBHO
mockoct X+2y—2=0.

2. Haiitu matpuiy B 6azuce (el', e;, e;), rue e =€ —6e; +6e3 , € =—€, +€, —2e;,

e’ =—e +2e +e ,eciu oHa 3ajaHa B Oasuce (€, € , € )(0 3 2
3 1 2 3 1 2 3 2 1 -1

|0 -1 2|.

1 —1)
2 1 IIpuBoauTCs 1M MaTpuua K

r _
o1 4)

AnaroHaJIbHOMY BI/I,Z[Y? Ecmu Ja, TO HaWTH JUaroHaIbHBIA BUA U AUarOHaJIM3UpPYyOIyI0 MaTpully.

3. Haiitu coOcTBEHHEIE BCKTOPBI U COOCTBEHHBIE 3HAYCHHUS

4. ITpuBect GpopMy K KAHOHHUECKOMY BUY C TOMOIIbI0 MeToa Jlarpamxa.

X2 +AX X 44X X +3X2 +4X X — X2
1 1 2 1 3 2 2 3 3

5. HccnegoBaThb KPHUBYIO BTOPOT'O NOpsAAAKAa U IIOCTPOUTH €€

19



—X2 —y? +2xXy +2x -2y +1=0.

Bapuanr 7

- -

1. Haittu marpuny (B 6a3uce (i, j,k)), 00pa3 u siapo oneparopa npoeKTHPOBaHHSI Ha IIOCKOCTh
X+2y -2z =0.

2. Haiitu marpuny B 6a3uce (el', e, e;), e ] =€ —€2 +€3 , € =—€, +€, —2€;,
e’ =—e +2e +e ,ecnm oHa 3a1aHa B 6azuce (e , €,€ ) (1 3 0
2 3

3 1 2 3 1 2 1 -1~
LO 2 1J
2 0 -1

3. Haiitu coOGCcTBEHHBIE BEKTOPBI M COOCTBEHHBIE 3HaueHust . 1 1 _1 | IlpuBomutes nu MaTpHua K

-1 0 2

nuaroHaibHOMY Buy? Eciu f1a, TO HalTH AMAaroHabHBIA BUJT U TUarOHATM3UPYIONIYIO MATPHILY.
4. IlpuBectu (hopMy K KAHOHUYECKOMY BUAY C MOMOIILI0 MeTo1a Jlarpanxka

X2+ 2X X +2X X —3%x2 —6Xx X —4x2.
1 1 2 13 2 2 3 3

5. UccnenoBaTh KpUBYIO BTOPOTO HOPSIKA U TOCTPOUTD €€

X2 + Y2 +4xy +4x+2y -5=0.

Bapuanrt 8

- o

1. Haiitu matpuny (B 6asuce (i, j,k)), 06pa3 u sapo orneparopa MpOEKTUPOBAHUS Ha IIOCKOCTh
2X—y+z=0.

2. Haiitu matpuity B 6azuce (e{, e;, e;), rne e =€ —€+e3, 6 =—e, +e, —26;,

!

e' =—e +2e +e ,eciouoHa3agana B Oasuce (€, € , € )|(2 1 2)
2 :

s rtoo2 12 30 2.
10 4

2 10
3. Halitu coOCTBEHHBIE BEKTOPHI M COOCTBCHHBIC 3HAYCHHS ( 1 2 O) [IpuBoauTCS M MaTpuia K
1 s
nuaroHanbHOMY Buay? Eciu na, To HallTH AMAaroHaIbHBIM BUI U AUATOHATU3UPYIOUTYIO MATPHILY.

4. HZpI/IBeCTH KBa,Z[paTI/I‘IHYIO (%)OpMy K KaHOHI/I‘IeCKOMy BI/II[y C IIOMOIIIBO ME€TOda Harpacha
4x —

+8X X +4X X + 3x° —4x%2,
1 1 2 1 3 2 3

5. HCCJ’ICI[OB&TB KPHUBYIO BTOPOTO IOPAAKa U TIOCTPOUTH €€.
5x? +5y2 —2xy +10x — 2y +1=0.

Bapuanr 9

- -

1. Haittu marpuny (B 6a3uce (i, j,k)), 00pa3 u siapo oneparopa npoeKTHPOBaHHS Ha IIOCKOCTh
2Xx—y+3z2=0.
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2. Haiitu matpuiy B 6a3uce (el', e, eé), /e 6 =& —€2+€3 , & =—8 +€, —2€;,

e’ =—e +2e +e ,eccnu oHa 3a1aHa B Oasuce (e , e ,8e ) (0 1 2
s o208 12 3 l 4 0 11
-1 -2 1
\ )
. 4 1 0
3. Haiitn coOcTBeHHBIC BEKTOPBI M COOCTBCHHBIC 3HAYCHUS (1 4 0
L—l 15

[IpuBoauTCcs M Marpuma K

nuaroHasibHOMY Buay? Eciu 1a, TO HalTH AMAroHaIbHBIA BUJT U IMArOHAIM3UPYIOLLYIO MAaTPHILY.

4. IIpuBect popMy K KAHOHUYECKOMY BH]ly C TOMOIIbIO MeToa Jlarpanxa.

X2 +AX X +4X X +3X2 +4x X — X2
1 1 2 13 2 2 3 3

5. HccrnenoBarh KpUBYHO BTOPOTO MOPSIIKA U TIOCTPOUTD €€

—X? —y2 +2xy +2x -2y +1=0.

Bapwuanr 10

- -

1. Haiitu matpuny (B 6asuce (i, j,k)), 00pa3 u sapo orneparopa MpOEKTUPOBAHHUS Ha IIOCKOCTh

X+y+z=0.

2. Haiftu Matpuiy B 6asuce (e{, €, e;), rae el =€ —e;+63, & =—€, +€, —26,,

( 1 1 0)

e; =—€, + 26, +€;, eclIu OHa 3a7aHa B 0asuce (el, e,, 63) 0 -1 1.
2 3 1

(5 1 —1}
3. Haiitu coOCcTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HauUeHUst = 2 4 1
-2 1 6

HpI/IBO,I[I/ITCH JI1 MaTpula K

TuaroHaibHOMY Buy? Ecnu f1a, TO HalWTH AMaroHAIBHBIA BHJI M TUArOHATM3UPYIONIYIO MaTPHILY.

4. IlpuBectu hopMy K KAHOHUYECKOMY BUAY C MMOMOIIBI0 MeTo1a Jlarpanxka

X2 +4X X — X2 —2X X + 2X2.
1 1 2 2 2 3 3

5. Hccnenosath KPHUBYIO BTOPOTO IIOPSAAKA U ITIOCTPOUTH €€C.

2x% +2y? +4xy +8x+8y +1=0.

0) KpUTEpUU OLIEHUBAHUS KOMIIETEHIIUH (Pe3y/IbTaToOB):

KOHTpOJ’IbHaH paGOTa CUHUTACTCA BBIHOHHGHHOﬁ, €CJIU MPAaBUJIBHO PCHICHbBI KaK MUHUMYM 3 3aJa4n

(mosyuyeHo 18 6aIoB U BhIIIE).

B) OIIMCAaHHUC IIKaJIbl ONCHNBAHUA:

Bce PCHICHHBIC 3a/laHUA B KAXKJIOM BAPUAHTC CYMMApPHO OLICHUBAIOTCA 30 Gamnamu: KaXXJ0€ U3 3aJaHui

OLICHUBACTCA B 6 0amIoB.

Ounenka

Kpurepun onenkn

OTJIINYHO

CYMMa OaoB PCHICHHBIX 3a1a4
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¢ 23 1o 25 baiuios

Xopotiio CyMMa 0ajioB peIIeHHbIX 33124
C 19 no 22 6amnos
VY 10BJIETBOPUTEIILHO CyMMa 0ajioB peIlIeHHbIX 33124
¢ 15 no 18 6amnos
HeynosnerBopurensao | Cymma 0ajijioB pelIeHHBIX 3a1a4

¢ 0 1o 14 6ayutoB
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