MUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHM A POCCUMICKOW ®EJEPAILIMU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaunumoHanpHBIH HCCIENOBATENbCKUU AA€pHBIN YHUBepcuTeT « MUDHU »

OOHMHCKMI MTHCTUTYT aTOMHOV JHepPreTUKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®U)

WHCTHUTYT OBIIEA MPO®ECCUOHAJBHOM MOJATIOTOBKHA
Kadenpa Bbicuieit MaTeMaTuK

YTBep)KIIGHO Ha 3aCCaaHnNn

YMC UATD HUAY MUOU
[Tpotokou ot 30.08.2024 Ne 1-8/2024

POH/I OHEHOYHLIX CPEJICTB

o IMCIOMIIJIMHE

JIUHEMHAS AJITEBPA

HA3e6aHue z)ucuunﬂqul

HJI1 CTYACHTOB HAIIPaBJICHUA ITIOAT'OTOBKH

13.03.02 DnekTpodHEepreTuKa 1 dJIEKTPOTEXHUKA

Ulugp, nassanue cneyuanbHOCmMu/HAnpagiIeHus HOO20Mo6KU

npoduIib:
DnekTposHepreTnyeckue cucreMbl ADC

®dopma 00ydeHUS: OUHAS

r. Ooaunck 2024 r.



O0JacTh NpUMeHeHHus

®onn omneHounbix cpeActB (POC) — sBhsercs 00s3aTeTbHBIM TPUIIOKEHHEM K pabdodeid
nporpaMMe TUCHMIUIHHBI «JInHelHas anreOpa» M 00ecneunBaeT MPOBEPKY OCBOCHHS IUIAHUPYEMBIX
pe3ysbTaToB 00yueHHs (KOMIIETEHIIMA M WX WHIWKATOPOB) IMOCPEACTBOM MEPOMPHUSATHH TEKYyIICH U
HpOMC)KyTO‘IHOﬁ arrecTalquy 110 AUCHUITIINHC.

Hesn 1 3a1aum PoHAA OLIEHOYHBIX CPEACTB

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

Jns  nocTmkeHuss NOCTaBIeHHOW wenu @OOHIOM OLICHOYHBIX CPEACTB MO AUCLHUIUIMHE
«JluneitHas anreOpay pemarTcs CICTYIOIINE 3aJa9n:

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

— KOHTPOJIb U OLIEHKA CTENEHU OCBOEHHUS KOMIETEHIMH, IPEyCMOTPEHHBIX B pAMKaxX JaHHOU
JOUCLMILINHEI,

— obecrie4eHre COOTBETCTBHS Pe3yabTaTOB OOyueHHUs 3ajadaMm Oyayiied npodeccruoHalbHON
ACATCIIBHOCTH Y€pPC3 COBCPHICHCTBOBAHHUEC TPAIULIMOHHBIX W BHCAPCHHUC HMHHOBAIIMOHHLIX MCETOIOB
oOyudeHus 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 pesynomame oceoenusn OII baxanaspuama ooyuarouquiica 00J15ceH 061a0emsy cieoyrouiumu
pe3yromamamu 00yuenus no OUCYUnIUHe:

Kon HauMmenoBanue xoMneTreHuu Kox m nanmenoBanue
KOMIIE€TEHIN HHIMKATOPA JOCTUKEHHU S
KOMIIETEeHIIHH
VKE-1 Cnoco0eH ucnosb30BaTh 3HaHUsA 3-VKE-1 3HaTh: OCHOBHBIE 3aKOHBI
CCTCCTBCHHOHAYYHBIX THCIHILINH, €CTECTBEHHOHAYYHBIX JUCLUILINH,
NPUMECHATH MCTOZIbI METOIbLI MATEMATUUECKOTO aHAJIU3a
MaTeMaTH4YeCKOro aHaJInu3a 1 ¥ MOJIC/IUPOBAHNS,

MOJICIUPOBAHHS, TEOPETUIECKOIO H | TeOpeTHUYECKOrO 1
OKCHEPUMCHTAIBHOTO HCCIICI0BAHUSA | 3KCrIepHMEHTAIBHOIO
B IIOCTaBJICHHBIX 3a/1a4aX HCCIIeI0BAHNUS

V-YKE-1 YMeTh: HCIIOJIB30BaTh
MaTEeMaTHYECKHUE METOIEI B
TEXHUYCCKUX TPUIIOKCHHSIX,
paccYUTHIBAaTh OCHOBHBIE
YHUCJIOBBIC XapaKTEPUCTHKH
CIIy4alHBIX BEJIMYMH, PEIIaTh
OCHOBHEIE 3a7a41
MaTEMAaTHYECKOM CTaTUCTHKH;
pelaTh TUIIOBBIC PACUCTHBIC
3aJjaun

B-YKE-1 Binagers: MeTogamMu
MaTeMaTU4YeCKOro aHaJIn3a 1
MOJIEJIMPOBAHUS; METOAAMHU
pelieHus 3a/1a4y aHaJIM3a U pacuera
XapaKTePUCTUK PUZHUECKUX
CHUCTEM, OCHOBHBIMHU NPHUEMaAMU
00pabOTKH IKCIIEPUMEHTAIBHBIX
JAHHBIX, METOJAaMU pabOTHI C
MPUKIATHBIMUA TPOTPAMMHBIMH
MPOTYKTaMH

1.2. Smanot hopmuposanus komnemenyuit ¢ npouecce oceoenusn OII 6axanaspuama

KoMMoOHEHTBI KOMIIETEHIUH, Kak MpaBUIo, (HOPMHUPYIOTCS TMPU H3IYYEHUH HECKOIBKHX
JUCLHUILINH, a TAaKK€ B HEMAJIOM CTENEHW B Ipolecce NpoxoxaeHus npaktuk, HUP u Bo Bpems
CaMOCTOSTENLHON paboThl oOyyarornerocs. Bemmonnenue u 3amura BKP sBasiorcs Bumom ydeOHOM
JeSATeTLHOCTH, KOTOPBIH 3aBepIIaeT Mporecc GOpMHUPOBAHUS KOMIIETEHITUH.

Oranbl GOopMUPOBAHUS KOMIIETSHIIUU B TIPOIIECCE OCBOCHHUSI TUCIIUTUIMHEI:
- HAYAJBHBIH JTam — HA ATOM JTane (OPMUPYIOTCS 3HAHUEBBIE M WHCTPYMEHTAIBHBIE OCHOBBI
KOMIIETEHIIMH, OCBaWBalOTCSI OCHOBHBIC KaTeropuu, (opmupyroTcs O6a3oBbie ymeHUs. CTyneHT
BOCITPOM3BOJUT TEPMHUHBI, (PAKThI, METOIbI, TOHSATHUS, IPUHITUIIBI U MIPABUJIA; PEIIaeT yueOHbIC 3aauu
o oOpasiy;
- OCHOBHOM »JTam — 3HAHUSA, YMEHHWs, HaBBIKH, oOecreunBaromue (HopMUpPOBaAaHHUE KOMIIETEHIIUH,
3HAQUYUTENIbHO BO3PACTalOT, HO €II€ HE JOCTUTal0T MTOTOBbIX 3HaueHWil. Ha »Tom sTame cTynaeHT
OCBaMBaCT AHAIMTUYECKHE JIEUCTBHS C TPEIAMETHBIMA 3HAHUSMHU 110 JUCIUIUIMHE, CIOCOOCH
CaMOCTOSITENILHO peliaTh y4eOHbIE 3a/1a4¥, BHOCS KOPPEKTUBBI B aITOPUTM JCHCTBHM, OCYIIECTBISS
KOPPEKIIHIO B X0J1¢ pa0OThI, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIE YCIIOBUS;
- 3aBepLIAOIIMI 3Tall — HA 3TOM 3Tale CTYAEHT JOCTUIaeT UTOTOBBIX IMOKA3aTENE M0 3asBJICHHOU
KOMIIETEHIIMH, TO €CTh OCBaWBaET BEChb HEOOXOAUMBII 00BHEM 3HAHUI, OBNIAIEBACT BCEMH YMEHUSIMU U



HaBbIKaMU B c(epe 3asBieHHONW koMmmeTeHIuH. OH crnocoOeH HCMONb30BaTh ATH 3HAHUSA, YMEHUS,

HAaBBIKHW IIPpH PCIICHUHU 3a1a4 MMOBBIIICHHOMN CIIOKHOCTH U B HECTaHAAPTHEBIX YCIIOBUMAX.

Oranel

tematndeckom miane (cm. PITJT).

dbopMUPOBaHUS KOMIIETCHIIMA B XOJ€ OCBOCHHUS JUCIHILIAHBI

1.3. CBsa3b Me:xk1y popMHEpPYeMbIMH KOMIIETEHIIUSIMU U GopMaMH KOHTPOJISI KX OCBOEHH

CHCTeMbl YPABHEHUH

Ne n/m Koutpoaupyembie pa3nenbl Koa kouTpoaupyemoii HaumenoBanme
(TeMbl) TUCHUTIMHBI KOMIIETeHIIH U OII€HOYHOTI'0 Cpe/IcTBA
/ TeKyIei u
NuankaTop 10CTHKEHHS MPOMEKYTOUHOM
KOMIIETEHIIHH aTTrecTanuu
Texymas aTTecTamus, 2 ceMecTp
1. Martpuubl, onpeaeTuTe I, 3-YKE-1; Y-YKE-1; B-YKE-1

KP Ne 1, U13 «JIuneitnas
asredpay.

KBaJpaTHYHbIE (POPMBI

2. JInueiHbIe IPOCTPAHCTBA U 3-VKE-1; V-VKE-1; B-YKE-1 |[KP Ne 1, KP Ne 2, /I3
MOANPOCTPAHCTBA, Oa3uc, «Jlunetinas anredpar.
KOOPJAMHATHI, JTUHEIHBIE
ONepaTopsl

3. EBkimumoBEI mpocTpaHCTBa, 3-YKE-1; Y-YKE-1; B-YKE-1

KP Ne 2 /13 «JIuneitnas
anredpay.

ITpome:xyToO

YHasl ATTECTALMS, 2 CEMEeCTP

[ok3amen

| 3-YKE-1; Y-YKE-1; B-YKE-1 |3K3aMeHaun0HHuﬁ oner

OTpa)XarTcs B




2. Onucanmne nmoka3aresieil ¥ KpUTepUueB OLEHUBAHUS KOMIIETEHIIUI HA PAa3JIMYHBIX 3Tanax ux popMUpoBaHMs, ONIMCAHNE IIKAJ OIleHUBAHUS
KoneunsiMu pe3yjibTaTaMu OCBOCHUSA IMPOrpaMMbl AUCHHUIIIMHBL SABJIAIOTCA C(i)OpMPIpOBaHHBIC KOTHUTUBHBIC ACCKPUIITOPBI «3HATH», «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 BUIa y4eOHBIX 3aHATHI U CAMOCTOSITEIBHON paboTHI.
Brigensitores Tpu ypoBHS ¢hOPMUPOBAHHOCTH KOMITIETEHIIMH Ha Ka)KJIOM 3Tale: NOPOroBbIN, MPOABUHYTHIA U BHICOKU.

YpoBHu CoaepxaresbHoe OcHoOBHbBIE IPU3HAKHU BblJeJICHUS] YPOBHA BPC, ECTS/MaTudanabHas
ONnucaHue YPOBHA % LIKAJ1a I OLEeHKH
OCBOEHHs | IK3aMeHa/3auyeTa
Boicokmii TBopueckas AeITENbHOCTh | Bruoyaem nHudxcecmosawuil ypogeHts.
Bce 6uovi komnemenyutl CryneHT 1eMOHCTpUpYeT cBOOOIHOE 00NagaHue
cpopmuposanvl Ha 8bICOKOM KOMIIETEHIIUSIMU, 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 [IpumeneHne 3HaHMW U | Bruouaem Hudcecmosuwjull 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 UMH C/
WHHUIIAATHBBI TEOPETUYECKHE TTOJIOKESHHS WA 00OCHOBBIBATh 70-84 Xopormo/
NPaKTUKY IPUMEHEHHS. 3a4TeHO
IMoporoBwlii PenpoykTuBHas CryneHt JIEMOHCTPHUPYET BIIQJICHHC 65-69 D/Y noBnerBopuTebHO/
Bce 6uowi komnemenyuti JeSITeTHHOCTD KOMIIETEHIIMSIMA B CTaHIAPTHBIX CHTYalUsX: 3a4teHo
cghopmuposansvl Ha NOPo208oOM u3JaraeT B Ipejaeax 3aaad Kypca TeOpeTUYeCKH
yposHe U TIPAKTHYECKU KOHTPOIUPYEMBIN MaTepHal. 60-64 E/Mlocpencraenno
/3auTeHo
Hwuxe noporosoro OTcyTCcTBHE MPU3HAKOB MIOPOrOBOTO YPOBHS: KOMIETEHIIUH HE CPOPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/
CTyneHT He B COCTOSIHUHM TPOJIEMOHCTPUPOBATh 00IaJaHNe KOMITETCHIIUSIMH B Heszaureno

CTAHJAPTHBIX CUTYyalludX.




OneHuBaHuE pe3ynbTaTOB O0YUEHHUs CTYIECHTOB MO JUCIHUILINHE OCYIIECTBISETCS MO PETJIaMEHTY
TEKYIIETO KOHTPOJIS ¥ IPOMEKYTOUHOMN aTTeCTallUu.

Kpurepuu ornieHnBanusi KOMIETEHIIMNA Ha KaXX/10M 3Tare U3y4yeHUs TUCLMIUIMHBI IS KaXXI0T0 BUIa
OLIEHOYHOTO cpeacTBa U npuBoAsTcs B 1. 4 ®OC. Mtoroselii ypoBeHb chOpMUPOBAHHOCTH KOMIETEHIIUMU
IpY U3YyYEHUU AUCIHILTUHBI ompeensercs mo tadmuie. [lpu 3ToMm ciieqyer MOHWUMATh, YTO TPAHMIIA
MEXIY YPOBHSAMHU JJisi KOHKPETHBIX pe3yJlbTaTOB OCBOCHMSI 00pa3oBaTEeNIbHON MPOrpaMMblI MOXKET
CMEILAThCS.

YpoBeHb chopMUPOBAHHOCTH Texkyuuii KOHTPOJIb IIpomeskyTouHast aTTecTaAUMS
KOMIIETeHIH U
BbICOKH BbICOKH
BBICOKUI NnPOOBUHYMbLU 8bICOKULL
BbICOKULL NPOOBUHY MBI
nopo2osylii BbICOKUI
BbICOKULL NnOpPO208bILL
MPOJIBUHYTHII NMPOJABUHYTHIN NPOABHHYTHII
NnpOOBUHYMbLUL nopo2o6wiii
Nnopo2oawlil NnpoOBUHYMbLL
IIOPOTrOBBIN NOPOrOBbIN NOPOrOBbIN
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 IUCUUIUIMHE SBJIAETCS HMHTETPAIBHBIM II0KAa3aTeJIEM KadecTBa
TEOPETUYECKUX U TPAKTUYECKUX 3HAHUM M HABBIKOB OO0YyYaroIIMXCS IO AMCLUUIUIMHE H
CKJIa/IBIBAETCS U3 OLIEHOK, MOJTYYEHHBIX B X0/I€ TEKYILEH 1 IPOMEKYTOUHON aTTECTALIUN.

— Tekymas arrectanuss B CeMECTpe MPOBOIUTCS C ILEIbl0 OOECledYeHUs] CBOEBPEMEHHOU
oOpaTHON CBs3W, IS KOPPEKIMH OOYYEHHs, AaKTUBH3AIUA CAMOCTOSITEIBLHON pPaOOTHI
00y4aroIuxcs.

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

— Texymas arrecranus OCyIECTBISAETCS J1Ba 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 CaMOCTOSITENbHON padoThl 00ydaromierocst o
paszzaenam/TeMaM yueOHON AUCHUILIUHBI ¢ 1 1o 8 Henento yueOHOro cemectpa.

o koHTpoibHas Touka Ne 2 (KT Ne 2) — BeicTaBisieTcss B JIEKTPOHHYIO BEJOMOCTh HE
no3aHee 16 Henmenu ydeOHOro cemectpa. Brimrouaer B ceOsi OLEHKY MEpONpPUSATHIMA
TEKYIIEr0 KOHTPOJISI ayJUTOPHOW M CaMOCTOSITENIbHON paboThl 00ydaromierocs mo
paszzaenam/TeMaM y4eOHON AUCHUILTUHBI ¢ 9 1o 16 Heneno yueOHOro ceMecTpa.

— PesynbraThl Tekymieil M IpPOMEXKYTOUHOW aTTecTAlMM MOABOJATCA IO IKaje OaibHO-
PEUTHHTOBOM CUCTEMBI.

JTan peiiTHHroBoii cucTemsbl / Henens Bbana
OuenovyHoe cpeacTso My Maxcumys™*
Tekymas arrecTanus 1-16 36 -60% ot 60
MaKCUMyMa
KontpoabHasi Touka Ne 1 8 18 (60% ot 30) 30
PeliTuHroBast KOHTpOJIbHAs paboTa 8 18 30
No 1




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

PefiTuHroBast KOHTpoJbHAs paboTa 18 30
15

Ne 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 OalyIoB 3a OLIEHOYHOE CPEICTBO — 3TO KOJMYECTBO OaysioB, HaOpaHHOE
00y4aromuMcsl, IpU KOTOPOM OLIEHOYHOE CPEICTBO 3aCUMTHIBACTCA, B IPOTUBHOM Cilydae OOyJaromuiics
JOJDKEH JIMKBUIMPOBaTh TOSBUBLIYIOCS — AKaJeMHUYECKYIO 3aJ0/DKEHHOCTh [0 TeKylled WM
MIPOMEKYTOUHOW arTecTaund. MHUHHMaNbHOE KOJMYECTBO OAJIOB 3a TEKYIIyI0 aTTecTalyio, B T.4.
OT/EJIbHOE OLICHOYHOE CPEJICTBO B €€ COCTaBe, U IPOMEKYTOUHYIO aTrTecTaluio coctaBiser 60% ot
COOTBETCTBYIOLINX MaKCHUMAaJIbHBIX OAJlIOB.

4. TunoBble KOHTPOJbHBbIE 33JaHUSI WJIM MHbIe MaTepHa/bl, HeOOXOAUMBIe /Jisi OLlEHKHM 3HAHWI,
YMeHM, HABBIKOB



dopmMa 3K3aMeHANMOHHOT0 OMJIeTa

MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUA POCCUMCKON ®EJEPAIIUU
®EJEPAJIBHOE F'OCY/IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJEHUE BBICWIEIO OBPA3OBAHUS

«HaumoHanpHBIH HCCIENOBATENbCKUNU AACPHBIA YyHUBepcuTeT « MUDU»
OOHMHCKNMI MTHCTUTYT aTOMHOV 3HEPreTUKN ~

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

(IATD HVISTY MU®W)

UHCTUTYT OBIIEN MPOPECCUOHAJBHOM MOATIOTOBKH
Kadenpa Bbicuieit MaTeMaTuK

Hanpasnenune 13.03.02 D1eKTpOIHEPreTUKA U 3JIeKTPOTEXHUKA
IIOATOTOBKHN

OObpazoBatenbHas «JJeKTpo3IHepreTuvyeckue cucreMbl ADCy»
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, mpancnonupoeanue). Onpedenumenu K8AOPAMHBIX MAMPUY NOPAOKA M.

2. Bompoc ans npoBepku ypoBHst o0yueHHoctd 3SHATD

Aopo u obpa3z nuneiinozo onepamopa. Teopema o pasmeprocmu 0pa u 00paza 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 CO6CI’I’Z6’€HHbl€ SHAYEeHUA u CO6Cm8€HHbl€ BeKnmopsvl onepamopa .
CocraBurenb H.D. KnuaimmonT
(moxmuce)
3aBenyrontuii kadenpoii/
HaYaJILHUK OTHCIICHUSI J.C. CamoxuH

(moamuce)

« » 20 T




Kputepuu u mkaJja oueHMBaHus

Ounenka Kpurepum ouenku
OT1inyHO CTyneHT JOJKeH:
36-40 - MPOIGMOHCTPUPOBATh TITyOOKOE ¥ IPOYHOE YCBOCHUE 3HAHUI

IIPOrPaMMHOTr0 MaTepHaa;

- NCYEPIIBIBAIOILE, [10CIEA0BATENBHO, TPAMOTHO M JIOTHUECKU CTPOHHO
U3JI0KUTh TEOPETUUECKUN MaTepual;

- IPaBUIIBHO (POPMYJINPOBAThH OIPEIEICHMS;

- IPOJIEMOHCTPUPOBATh YMEHUS CaMOCTOSITEIILHON paboThI €

JIUTEPaTypoi;
- YMETh CJIENIaTh BBIBOJIBI 110 U3JIaraeéMOMy MaTepuaiy.

Xoporo CTylIeHT NOJIKEH:

30-35 - IPOJIEMOHCTPUPOBATH JTOCTATOYHO TIOJHOE 3HAHKE TIPOrPAMMHOTO
Marepuaa;

- IPOJEMOHCTPUPOBATh 3HAHUE OCHOBHBIX TEOPETUUYECKUX MOHATHUH;
JIOCTaTOYHO MOCIEA0BATEIbHO, TPAMOTHO U JIOTUYECKH CTPOITHO
u3J1aratb MaTepual;

- IPOJAEMOHCTPUPOBATh YMEHNUE OPUEHTUPOBATHCSA B JINTEPATYPE;

- YMETh CIIeNIaTh JI0CTaTOYHO 0OOCHOBAHHBIE BHIBOIBI IO U3J1araeMoMy

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

- II0Ka3aTb O6HI€€ BJIaJICHUC MMOHSATHUHBIM arrmnapaToM JUCHUITINHBI,
- YMCTh CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTypOﬁ nu3jgaracmMoro

BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHAYEMYIO IPOrpaMMOil yueOHyto
JUTEpaTypy.

HeynosnersopurensHo | CTyeHT IEMOHCTPUPYET:

23 u MeHbllIe - He3HAHME 3HAYUTENIbHOM YacTH MPOrpaMMHOI0 MaTepuana;

- HE BJIaJICHUE NTOHATUNHBIM alnapaToM JUCLUIIINHBI;

- CYILIECTBEHHBIE OINOKY MIPU U3JI0KEHNN y4eOHOTro MaTepuana;
- HEYMEHHE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOU
M3JIaraeMoro BOIIPOCa;

- HEYMEHHE JIe1aTh BbIBOJBI 110 U31araéMOMY MaTepHUally.

[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 3JHepPreTHKM —
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 13.03.02 D1eKTpOIHEPreTUKA U 3JIeKTPOTEXHUKA
IIOATOTOBKH

OOpazoBarenbHas «JJIeKTpoIHEepreTuYecKkne cucreMbl AJC»

nporpaMmma
Jucuunimza Jluneiinas ajareopa
BOITPOCHI K DK3AMEHY

1. Marpunpl, AeiicTBUS ¢ MaTpULIAMH (CIIOKEHHE MAaTPHULl, YMHOKEHHE Ha YUCIIO0, YMHOKEHHE MATPHIL,
TPaHCIIOHUPOBAHUE).

2. Ormpenenureny KBaAPaTHBIX MaTpHIl opsiaka n. OnpeneneHue mo HHAYKIUH Yepe3 pa3iokeHue Imo
IIEPBOM CTPOKE.

3. Munop, anreOpandeckoe IOMONHEHHE. TeopeMa O pa3ioKeHUH OMpPEIeNTUTENs 10 dJIEMEHTaM psaa
(6e3 moxazaTenbCcTBa).

4. IlepecraHOBKH, HHBEPCHUH, UYETHOCTb, HEUYETHOCTh IEpecTaHOBKH. OIpeleneHue OonpeaeauTens
MaTpHIlbl pa3Mepa N yepe3 NepecTaHOBKU U HHBEPCUU.

5. CaoiictBa ompeaenureneid. [lepectaHoBka CTpPOK, TPAaHCIOHUPOBAHME, JHUHEWHOE CBOWMCTBO.
CaenctBus U3 cBoiicTB. Onpenenureny TpeyroabHONH MaTPHILIb, OJIOUHONW MaTPHIIbI.

6. CrexcrBre U3 TEOPEMBI O Pa3NIOKEHUH ONPEACTUTENS ((PaTbITUBOC PA3TIOKEHUE).

7. OOparHas matpuua. Teopema 00 0OpaTHOI MaTpHIIE.

8. IlIpasmmo Kpamepa pemeHust CHCTEMBI IMHEHHBIX anreOpandeckux ypaBHEHHH (TeopeMa).

9. Panr marpuubl. basucuelii MuHOp. CoXpaHeHHME paHIa IpH 3JIEMEHTapHBIX NPeoOpazOBaHMSIX.
JluneiiHass 3aBUCHMOCTh W HE3aBHUCHUMOCTH CTPOK MaTpuilbl. Teopema o OasucHOM muHOpe (6e3
JI0Ka3aTenbcTBa). Bropoe ompeneneHue paHra MaTpuibl (paHr — MaKCUMaJbHOE KOJMYECTBO
JUHEIHO HEe3aBUCHUMBIX CTPOK (CTOJIO1I0B) B MaTpUIIE).

10. Knaccudukanus cucrteM JTUHEWHBIX anreOpanvyecKux ypaBHEHHH — COBMECTHBIC, HECOBMECTHBIE,
omnpezeneHHble, HeomnpeneneHubie. Teopema Kponekepa — Kamemnu. MccnenoBanue u penieHue
HEOJITHOPOAHBIX U OJTHOPOAHBIX cucteM. Meton ['aycca.

11. ®.C.P. onnopoaHoi cucrembl. CTpyKTypa OOIIETo pelIeHNs HEOJHOPOAHBIX CUCTEM.

12. Jluneiinsle mnpoctpaHcTBa. Ilpumepsl. JIuHeiHas 3aBUCUMOCTb M HE3aBUCHUMOCTb BEKTOPOB
JIMHEWHOT O TPOCTPAHCTBA.

13. baszuc. Pasmepnocts. M30omMopdusm mnpoctpanctB. Teopema 00 H30MOP(HHOCTH TNPOCTPAHCTB
OJIMHAKOBOM pa3MEPHOCTH HAJ OJTHUM YUCIIOBBIM TOJIeM (0e3 T0Ka3aTeIbCTBA).

14. KoopauHaTsl BekTOpa B JaHHOM Oasuce. JleiictBus ¢ koopauHatamu. [IpeoOpa3oBanue KoopauHaT
P TIEpPEexo/iec K HOBOMY Oa3ucy.

15. MoampocTpancTBa JuMHEHHOrO mnpocTpaHcTBa. JIMHeWHas o000104ka BEKTOpoB. Pa3mepHOCTD
MOANpOCTpaHCTBA. TeopeMa 0 pa3sMEpHOCTH JTUHEHHON 000JI0UKH.

16. Ilepeceuenue m cymMma MOANPOCTPAaHCTB. TeopemMa O pa3MEPHOCTH CYMMBI M TEpPECEUCHHS JBYX

MOJITPOCTPAHCTB.
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17.

18.
19.

20.

21.

22,

23.

24,
25.

26.

27.

28.

29.

30.
31.
32.
33.

34.

JInneliHble omepaTtopsl B JIMHEWHOM NpocTpa”cTBe. Marpuua omneparopa. [IpuMepsl oneparopos u
Matpuil. Teopema 0 MAaTpUUIHOM 3aMUCH TUHEHHOTO oreparopa (0e3 J0Ka3aTebCcTBa).

JlelicTBus ¢ oreparopamu (CyMMa, MPOU3BEICHUE HA YUCIIO, Cyneprno3ulius). OOpaTHsIii orneparop.
Snpo m ob6pa3 nuHeiHoro omeparopa. Teopema o pa3mepHOCTH fAapa U o0paza JHUHEHHOTro
oreparopa.

[IpeoOpa3oBaHue MaTpHUIIbI ONIEpaTOpa MPH MEPEX0e K HOBOMY Oa3uCy.

CoOcTBeHHBIE BEKTOPBI M COOCTBEHHBIC 3HAYCHUS TMHEHHOTO omnepaTopa. JInHeitHast He3aBUCUMOCTh
COOCTBEHHBIX BEKTOPOB, COOTBETCTBYIOIINX pa3HbIM COOCTBEHHBIM 3HAYCHUSIM.
XapaKkTepruCTUYECKHil MHOTOWIEH, €r0 MHBAPUAHTHOCTb.

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

EBximunoBsl mpoctpanctBa. Omnpenenenue. IIpumepsl. Hepasenctso Komm-bynsikoBckoro. Hopma
aneMeHTa. HepaBeHCTBO TPEyroibHUKA. YTOI MEXAY dJIEMEHTaMH.

[Iponecc oproronanuzamun ['pama-llIMuara. OpToHOPMUPOBAHHEIHN Oa3uC.

Matpuna ['pama €€ mnpumeHeHHEe K BBIYHCICHHIO oOBeMa N-mepHOro mnapaiienenumnena (06e3
JTI0OKa3aTeIbCTBA).

OptoronanbHOe AomnoNiHeHUE. Pa3ioxeHne eBKINI0Ba MPOCTPaHCTBA L B mpsiMyr0 cymmy JH000TO
ero mnoampoctpaHctBa L, c L u oproronambHoro ngomonHenus kK L, (0e3 mokaszarenbcTBa).

OproroHanbHass TPOEKIUS W  OPTOTOHAJBHAS  COCTABIIAIONIAS  BEKTOpAa  OTHOCHUTEIHHO
MOANPOCTPAHCTBA. YTOJI MEXAY BEKTOPOM U MOAIPOCTPAHCTBOM.

ConpspkeHHBIH omiepaTop. Marpuia conpssKeHHOTO onepaTropa B OPTOHOPMHPOBaHHOM Oasuce (0e3
JI0Ka3aTeNIbCTBA).

CamoconpsokeHHBIN orepaTop. OCHOBHBIE CBOWMCTBA: BEIIECTBEHHOCTh COOCTBEHHBIX 3HAYCHUH,
OpPTOTOHANILHOCTh COOCTBEHHBIX BEKTOPOB, COOTBETCTBYIOIIMX Pa3HbIM COOCTBEHHBIM 3HAUEHUSM,
CYIIECCTBOBAaHHE OPTOHOPMHUPOBAHHOTO 0a3Wca W3 COOCTBEHHBIX BEKTOPOB (Tocieanee 0Oe3
JI0Ka3aTeNIbCTBA).

Oproronanbubiii oneparop. CoxpaHeHHE JJIMH W yIJIOB, TEOMETPUICCKUN cMBICI. OpTOroHabHAS
Matpuia u e€ cBoiicTBa. OpTOroHAJIBHBIN ONepaTop B 2-MEPHOM ciydae U Teopema o0 obIiieM Buie
OpPTOTOHAJILHOTO oneparopa (6e3 10Ka3aTeIbCTBa).

KBanpatuunsie popmbl. MI3mMenenue matpuiisl GopMbl mpu 3aMeHe 6asuca.

[TpuBenenne kBaapaTHIHOW (POPMBI K KAHOHUIECKOMY BTy MeTOA0M Jlarpamxka.

Hopmanpubiii  Bua  KkBajgpatuyHOW (opMbl. 3aKOH HMHEpPIUU KBaJpaTU4YHBIX QopMm  (0e3
JTI0Ka3aTelIbCTBA).

Teopema o mnpuBeneHHE KBaApaTUYHONW (GOpPMBI K KAHOHHYECKOMY BHIY C IOMOIIBIO
OpPTOTOHAJILHOTO TPe0Opa3oBaHUsI.

3HakoornpeneiaeHHble KBaapatuuHbie hopMbl. Kputepuii CunbBectpa (6€3 10Ka3aTeNnbCTBA).
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXKJAEHUE BbICLIEIO OBPA3OBAHHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUKM —
drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHaIbHBIV VcciIeoBaTeIIbCKI siiepHbIV yHUuBepcuTeT « MVIDV»

(IATD HUSTY MU®W)

WHCTHUTYT OBHIEA MPO®ECCUOHAJBHOM MOJATIOTOBKHA
Kadeapa Bbicuieil MaTeMaTHKHU

Hanpasnenue 13.03.02 DnexkTpO3HEPreTHKA M 3JIEKTPOTEXHHKA
MOJITOTOBKH

OObpazoBatenbHas «JJaeKTpo3IHepreTuyeckue cucreMbl AIC»
nporpamma

JucnuniamHa Jluneiinas aareopa

KoMmuiekT 3agaHuii )it KOHTPOJIbHOM padoThI 1

Bapuanr 1

1. SBnsercs nu AMHEHHBIM NPOCTPAHCTBOM MHOXKECTBO BCEX IOCIIEA0BATEIBHOCTEN {an}, CXOIAIUXCS
K JaHHOMY uuciy a? OObsICHUTH OTBET.
2. Haiitn xoopmHaThl BeKTOpa X =(3,2,1) B 0asuce €,€,,€, , eClM OH 3a1aH B Oasuce €,6€,,6, u

! ’ !

el :el+e2, 62 :el—ez, 63 :—e1+ez+es.

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

4. Haiitu ob1iiee pereHre HeOAHOPOAHON cucTeMbl, MOCTpouTh O.C.P. omHOpOAHOM cHCTEMBI

2X, — 2X, + 3%, — 2%, =1 2%, —2X, +3%X;— 2%, =0
X, + X, +X3=2 X, + X, + X, =0
3% — X, +4%X;, - 2X, =3 3X, — X, +4X,—2X%, =0

5. Haiit pa3MepHOCTh ¥ 0a31UC CYMMBI H ITePECeUSHUS JIMHEHHBIX TIOIITPOCTPAHCTB, IIOCTPOSHHBIX HA
cucreMax BekTopoB a, = (1,2,1), a, =(L1,-1), a; =(1,3,3) u b, =(2,3,-1), b, = (1,2,2),

b, =(1,1,-3) .

Bapmuanr 2
1. Haiitu 6a3uc u pa3MepHOCTh IPOCTPAHCTBA CHMMETPUYHBIX MaTPHIL pazmepa 2x 2 ¢ OOBIYHBIMU
OIlepalUsMU CJIOKEHUS U YMHOKEHUS Ha YUCIIO.
2. Haiitu koopmmHatel Bektopa x = (1,2,3) B 0asuce €,€,,e,, €CllM OH 3aj1aH B 6aszuce  €,€,,6;, u

!

e =e+e,,e,=e—26,, e, =—€ +6,+6;.
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4 3 2 1
3. Haiitu onpegenurens 0 3 2 0
0 6 5 0
5 4 3 2

4. Haiitu ob1ee perieHrue HeoJHOPOIHOM cucTembl, mocTpouTh O.C.P. ogHOpOIHOM 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 BekTopos @, = (1,1,0,0), a, =(0,11,0), a,=(0,011) u b =(1111), b,=(0,211),
b,=(1212) .

Bapuanr 3
1. Haiitu Ga3uc u pa3MepHOCTb MPOCTPAHCTBA CUMMETPUYHBIX MATpHIl pazMepa 3x3 C OOBIYHBIMU
OIepaIMAMU CIO0KEHHS U YMHOXKEHHS Ha YHCIIO.
2. Haiitu koopmHathl Bektopa X = (1,11) B Gasuce e,e,,€,, EClu OH 3a1aH B 6asuce €,,€,,6, u

! ! !

e =€ +€,, e, =€ —6,, 8 =—€ +6,+6,.

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

4. Haiitu ob1iee pernieHne HeoJHOPOIHOM crucTeMbl, ocTpouTh O.C.P. ogHOpOIHOM cHUCTEMBI

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

5. Haiitu pasMepHOCTb ¥ 0a3UC CYMMBI U [IEPECEUEHHUS TMHEHHBIX TOAMPOCTPAHCTB, IIOCTPOEHHBIX Ha
cucremax BektopoB &, =(1,01), a,=(111), a,=(0,30) u b =(2,0,0), b, =(1,2,2), b,=(111) .

Bapuanr 4
1. SBnsieTcs M JIMHEHHBIM TIOANPOCTPAHCTBOM MHOKECTBO BCEX BEKTOPOB N-MEPHOTO BEKTOPHOTO
IIPOCTPAHCTBA, KOOPAMHATBI KOTOPBIX — HeNble uncia. OObACHUT OTBET.
2. Haiitu koopHarsl Bektopa X = (0,11) B Gasuce e,,€,,€, , €CJIM OH 3aj1aH B Oasuce €,,€,,6, u

! ! !

e =6 +6,,€, =€ —-6,, ¢, =—€ —€,+¢6,.

1 2 2 1
3. Haiitu onpenenurens 0 4 0 0
1 1 1 1
0O 6 5 4
4. Haiitu ob1iiee pereHne HeOJHOPOAHON cucTeMbl, TOCTpouTh @.C.P. o1HOpOAHOM CHCTEMBI
2X, —2X, + 3%, + X, =2 2X, —2X, +3%X; + X, =0
X, + X, + X, =2 X, +X, + X, =0
3% =X, +4X;, + X, =4 3X; =X, +4X;+ X, =0
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Haiiti pasMepHOCTb ¥ 6a3MC CYMMBI U TIEPECCUCHHS JIMHEWHBIX MTOIPOCTPAHCTB, TOCTPOCHHBIX Ha
cucremax BekTopos @, = (1,2,1,-2), a,=(2,310), a,=(122-3) u b =(1111), b,=(1,01-1),

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

Bapuant 5

SIBnisieTcst 1M MOANPOCTPAHCTBOM COBOKYITHOCTb BCEX BEKTOPOB TPEXMEPHOIO IMPOCTPAHCTBA, HAYAIIO
KOTOpBIX COBMAJAeT C HAayaJloM KOOPJIMHAT, a KOHIbI JIEKAT HAa HEKOTOpoi mpsAMoii? OObsACHUTH

OTBCT.
’ ’

Haiitu koopauHatel BekTopa x = (7,-5,2) B Gasuce (el, e, € ), €CIIi OH 3a/1aH B 0asuce
e,6,,€, M € =€ —€,+€3 € =—€ +6) —263, €3=—0€ +26, +€;3.

1 6 3 1
Haiitu onpenenurens 0 5 7 0

0 4 3 O

5 6 5 4

HaiiTu o61ee peuienue HeoAHOPOAHOU cucTeMbl, HocTpouTh @.C.P. 0oqHOPOAHON CUCTEMBI

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

Haiit pa3smepHOCTh U Ga3uc CyMMBI U TIepeceYeH sl IMHERHBIX MOANPOCTPAHCTB, HOCTPOSHHBIX Ha
cucremax BektopoB & = (1,01), a,=(111), a,=(212) u b =(2,0,0), b, =(0,2,2),b,=(2,0,2) .

Bapmuanr 6
Jloka3aTh, YTO MHOMKECTBO BCEX N-MEPHBIX BEKTOPOB, KOOPIMHATHI KOTOPBIX YIOBJIETBOPSIOT
YPaBHEHHIO X, + X, +...+X, =0, ABISETCS MOANPOCTPAHCTBOM B R", HAWTH €ro pasMepHOCTh U
Kakou-HUOyIh 6a3uc.
Haiitn koop/mHaTel BekTOpa X = (3,2,1) B 0asuce €,€,,e, , eClM OH 3a/1aH B Oasuce €,€,,6, u

!

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

7 6 3 7
Haiit onpenenurens 1 S5 7 1
0 4 3 O
0 6 5 0

Haiitu o61miee permenne HeOTHOPOIHOM crcTeMbl, TOCTpouTh O.C.P. oqHOpOIHOM cHUCTEMBI
2X, — 2%, +3%, =X, =1 [2X —2X,+3X;—X, =0
X+ X, + X, =2 X, +X, + X =0
3X, — X, +4X, — X, =3 3X, =X, +4X%,—X%X, =0

HccnenoBaTh Ha TMHENHYIO 3aBUCUMOCTh CUCTEMY BEKTOPOB Sin X,C0S X,C082X Ha (—z /2,7 /2).
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Bapuanr 7

SBnsiercs U TMHEHHBIM TPOCTPAHCTBOM MHOXECTBO BCEX MOCIIEIOBATEIILHOCTEH {an }, CXOJIAIINAXCS
K 0? OOBICHUTE OTBET.
Haiitu koopauHatel BekTopa x =(1,2,3) B 0Oasuce ei, e'z,e'3 , €CIIU OH 3aJlaH B Oasuce €,€,,6, u

’

g1 =€ +2e, ,)=0 -6, €, =—€ +€,+6,.

7 6 3 7
Haiitu onpenenurens 0 1 4 0
0 2 3 0
5 6 5 14

Haiitu o61iee perienue HeOAHOPOIHOM cucTembl, HocTpouth @.C.P. 0qHOPOJHON CUCTEMBI

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

Haiiti pasmepHOCTh 1 6a3UC CyMMBI U TIEPEeCEUCHHSI TUHEHHBIX MMOAMPOCTPAHCTB, IIOCTPOCHHBIX HA
cucreMax BekTopoB a, = (1,2,1), a, =(L1,-1), a; =(1,3,3) u b, =(2,3,-1), b, = (1,2,2),

b, =(1,1,-3) .

Bapuanr 8
OG6pasyeT 11 TMHEHHOE TPOCTPAHCTBO MHOKECTBO BeexX quddepeHuupyeMbix Gynkuuil q = f (t),
b=g (t) , B KOTOPOM OIIPE/IENIEHEI ONEPAlMU CyMMBI | (t) g (t) Y IPOU3BEJCHUS HA YU CIIO
a-f(t)?

Haiitn koopmHaTsl BekTopa X = (0,1,1) B 0Oasuce €,€,,€, , Ciy OH 3a/aH B Gasuce €,€,,6, u

! ! !

e =€ +e,, 6 =26 —€,, e, =—€ —€,+6;.

4 3 2 1
Haiitn onpenenurens 0 3 2 0O
1 6 5 0
5 4 3 2

Haiitu o6miee pemeHue HEOAHOPOIHOM cucTeMBI, TocTpouTh @.C.P. 0qHOPOIHON CUCTEMBI

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

HccnenoBaTh Ha TMHEMHYIO 3aBUCUMOCTh CUCTEMY BEKTOPOB Sin X,C0S X,sin2x Ha (—z /2,7 /2).

Bapuanr 9

Haiitu 6a3uc M pa3MepHOCTb MPOCTPAHCTBA MATpHI] pasMepa 3x2 ¢ OOBIYHBIMU ONEpALHSIMU
CJIO’KEHUSI U YMHOKEHHSI Ha YHCIIO.
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Haiitu koopauHaThl BekTopa X = (—1,1,—1) B Gasuce €,€,,€,, ECIM OH 3a]aH B 6asuce €,€,,6, u
! ! !

e =€ +€,, e, =€ —6,, 8 =—€ +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 =
3 4 5 9

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

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

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

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

OOpa3yeT Jiu JIMHEHHOE MPOCTPAHCTBO BCEX MOJIOKUTEIBHBIX YUCEI, B KOTOPOM CyMMa JIFOOBIX JBYX
snementoB @ u D samaercs xak @-D;a poU3BEICHUE JTF0OO0T0 3JIeMEHTa A Ha JIF000e YHCII0
y ectb a¥?

Haiitn Koop/mHaThl BeKTOpa x = (7,-5,2) B 0asucee,,e,,e,, €CIU OH 3a/1aH B 6asuce €,€,,8, u

ei=el+e3, e’2 :el+e2, eé=e1+ez +e3.

2 1 3 5
Pemmute MaTpuuHOe ypaBHeHHe X =
3 4 5 0

Haiitu obmiee pemenue HeoqHOPOIHOM cucTeMbl, HocTpouTh @.C.P. oqHOPOAHON CUCTEMBI
2X1 —2Xy +3X3 = X4 =1 2% —2X, +3X;—X, =0
Xg+ Xy +X3=1 X, +X,+X =0
3X; =Xy +4X3 = X4 =2 3% =X, +4X,-%, =0

2x

HccrenoBarh Ha IMHERHYIO 3aBUCHMOCTh CHCTEMY BEKTOPOB €°,8 ", 6" Ha (—o0,+0) .

0) KpUTEepUHU OIIEHUBAHUS KOMIIETSHITUH (pe3yabTaTOB):

KonTtponpHast paboTa cyMTaeTcsi BBIIOJIHEHHOH, €CITM NPaBHJIBHO 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

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

Y 10BIIETBOPUTEIIHHO CyMMa 0ajuioB perieHHbIX 3a/1a4
c 15 o 18 Ganmos

HeynosnerBoputensHo | Cymma 6ajioB pelieHHBIX 3a71a4
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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»

OOHMHCKUI MTHCTUTYT aTOMHOV 3JHepreTHMKM —

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 MaTeMaTHKHU

Hanpasnenue 13.03.02 DnexkTpO3HEPreTHKA M 3JIEKTPOTEXHHKA
MOJITOTOBKH

OObpazoBatenbHas «JJaeKTpoIHepreTuyeckue cucreMbl ADCy»
nporpamma

JucnuniamHa Jluneiinas aareopa

KomiuiekT 3agaHuil 1J151 KOHTPOJIbLHOU PadoThI 2

BapuanTt 1

1. Haiiti matpumy (B 6asuce (i , j,k)), 06pa3 u sIpo onepaTopa 3epKalbHOTO OTPAKEHHS OTHOCHTEIBHO
mIockocT X—Yy—2=0.

! !

2. Haiiti Matpuiy B 6asuce (el', e, eé), rie e =€ —€,+e,, e, =—e +e, —2e,,

' 1 0
e; =—€, +2€, +€,, ec/m oHa 3a71aHa B 6asnuce (e, €,, €, ) s
1 1 -2
. -2 -1
3. Haiit cOGCTBEHHBIE BEKTOPBI M COOCTBEHHBIE 3HAYEHHUS
-1 3 -1].
1 -2 2

[IpuBomuTCs nM MaTpuia K JauaroHaidbHoMy BuAy? Ecnu ga, TO HalTH OUaroHaNbHBIN BUA U
JUArOHATTM3UPYIONTYIO MAaTPHILY.

4. [IpuBecTH KBaApaTU4YHYIO (JOpMY K KAHOHUYECKOMY BHJIY C ITOMOIIBI0 MeTo1a Jlarpanxka
AXZ +8X, X, + AX X, +3X; — 4X.

5. UccnenoBath KpUBYIO BTOPOTO MOPSAKA U TIOCTPOUTD €€.

3x* +3y° +2xy —12x -4y +1=0.

Bapmuanr 2

1. Haittu Matpumy (8 6a3uce (i , j, IZ) ), 00pa3 u Ao orneparopa CAMMETPUU OTHOCUTENIEHO MIPSIMO
X=y=-2/2.
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!

2. Haiiti matpuiy B 6asuce (el, e,, € ), re e =€ —€,+e,, e, =—€ +e, —2e,,

2 1 0
e, =—€, +2e, +€&,, eciiu OHa 3a]aHa B Gazuce (el, e,, 63) 3 0 al
1 -1 2
o -1 0
3. Haiit coGCTBEHHBIE BEKTOPBI M COOCTBEHHBIC 3HAYCHNUS
-1 2 0]
1 11

[IpuBoguTcss 7M1 MaTpulla K JauaroHalibHoMy Buny? Ecim na, To HaWTH JuaroHalbHBIA BUI U
JIMaroHaJIU3UPYIOIIYI0 MATPUILY.

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

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 SIpo OnepaTopa 3epKatbHOTO OTPaKEHHS OTHOCHTEIBHO
IJIOCKOCTH 2X+ Yy —22=0.

!

2. Haiitu matpuily B 6a3uce (el, €,

€;). e € =€ —e, +&;, &) =€ +e, —2¢;,

e, =—€, +2e, +€,, eciiu OHa 3a]aHa B Gazuce (el, e,, 63) Z i 3
2 -1 -2
-1 1

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

0 -1 2
nuaroHainpHOMY Buay? Eciu na, To HaillTH MUaroHaJbHBIA BUJT U AUATOHATIM3UPYIOIIYIO MATPHUILY.
4. IlpuBectu popMy K KAaHOHHUECKOMY BUJy € TOMOIIbIO MeToa Jlarpanxa

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

X*+ Yy’ +4xy+4x+2y—-5=0.

Bapmuanr 4

1. Haiiti matpumy (8 6asuce (i , j,k)), 06pa3 u sSIpo onepaTopa 3epKalbHOTO OTPAKEHHS OTHOCHTEIBHO
mockocTd X+ Yy =0,

!

2. Haiitu matpuiy B 6a3uce (el, €,, eé),rne e, =e —e,+e,, e, =—6 +e, —2e,,

1 2 0
e, =—€, +2e, +€,, eciii OHa 3a]aHa B Oasuce (e e, € ) a0l
2 1 -1
o 5
3. Haiitu coOCTBEHHBIE BEKTOPHI M COOCTBEHHBIC 3HAUCHHS A HpHBo,uHTcsl Y MaTpuua K
0 -1 4

nuaroHainbHoMy Buay? Eciu na, To HalTH TUaroHaJIbHBIA BUJT U AMArOHAIU3UPYIOIIYIO MaTPUILY.
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4. IpuBect HopMy K KAHOHHUECKOMY BHIYy C TIOMOIIBIO MeTo1a Jlarpamika
X+ AX X, + 2X X + 3XZ 42X, X, — X2,
5. HUccnenoBath KpUBYIO BTOPOTO MOPSAKA M IOCTPOUTH €€.

5x° +5y° —2xy +10x—2y +1=0.

Bapuant 5

1. Haiiti MaTpuy (8 6asuce (i , j IZ) ), 00pa3 u AAPO oreparopa OPTOrOHAITBHOHN MPOCKITUU HA MPSMYIO
X=y=2z.

!

2. Haiitu matpuity B 6azuce (el', €,

€;).rTac €] =€ —€, +&;, & =€ +€, —2¢,,

2 1
e, =—e, +2e, +€,, eciiu OHa 3a]aHa B Gasuce (el, e,, 63) 3 8 NE
-1 1 2
6 -2 -1
3. Haiit coGCTBEHHBIE BEKTOPBI M COOCTBEHHbIC 3HAYCHNUS 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 TOMOIIIbIO MeToa Jlarpanxa

X+ AX Xy — X2 — 22X, X, + 2X5,

5. UccnenoBath KpUBYIO BTOPOTO HOPSAKA U IOCTPOUTD €€.

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

Bapuanr 6

1. Haiiti matpumy (B 6asuce (i , j,k)), 06pa3 u spo onepaTopa 3epKalbHOTO OTPAKEHHS OTHOCHTEIBHO
I0CKOCTH X+ 2y —2=0.

!

2. Haiiti Matpuiy B 6a3suce (el', e,, € ) ,TOC € =€ —€,+6e,, e, =—€ +¢e, —2¢,,
, 0 3 2
e; =—€, +2e, +e,, ecu OHa 33/1aHa B Oasmce (el, e,, €
2 1 -1
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.
X+ AX Xy + AX X, +3X5 +AX, X, — X2

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

Bapuant 7

1. Haiitu matpuny (8 6asuce (i , j, IZ) ), 006pa3 u AAPO oneparopa MPOEKTUPOBAHUS HA MIIOCKOCTh
X+2y—-2z2=0.

2. Haiitu Matpuuy B 6asuce (el', e,, € ) ,THE €, =€ —€,+6€,, e, =—€, +e, —2¢,,
’ 1 3 0
e; =—€, +2e, +e,, eciu OHa 33/1aHa B Oa3uce (el, e,, € N
0 2 1
2 0 -1

3. Haiitu coOGcTBEeHHBIE BCKTOPBI U COOCTBEHHBIE 3HAYCHHUS 1 1 -1 HpI/IBO,Z[I/ITCH JIM MaTpula K

-1 0 2

nuaroHanbHoMy Buny? Ecnu na, To HAWTH AMAroOHANbHBIM BUJT M TMATrOHATU3UPYIOUIYI0 MAaTPHILY.
4. IlpuBectu hopMy K KAaHOHHUECKOMY BUJy C TOMOIIIBbIO MeToa Jlarpanxa

X7+ 2%, X, + 2X X, — 3X2 — 6X,X, —4X.
5. UccrnenoBaTh KpUBYIO BTOPOTO TIOPSIKA U IIOCTPOUTH €€

X* +y° +4xy +4x+2y—-5=0.

Bapuanr 8

1. Haiitu matpuny (B 6a3uce (T, ] ) IZ) ), 00pa3 U AApo omnepaTopa NPOEKTUPOBAHUS Ha IIIOCKOCTh
2x-y+2=0.

!

b, €),TaC €] =€ —€, +& €, =& +€ —2e,

2. Haiitu matpuny B 6asuce (el', e

' 2 1 2
e, =—€, +2e, +e,, ecu OHa 33/1aHa B Oa3Huce (el, e,, e3) 3 0 2|
1 01
. 2 10
3. HaiiTu coOCTBEHHbIE BEKTOPbI M COOCTBEHHBIE 3HAUYEHHS 1 20 [IpuBoauTCSA MM MaTpHLa K
-1 1 3

AnaroHaJJbHOMY BI/I,HY? Eciu JAa, TO HalTH JUaroHalbHBIN BUI U ANAaroHaJIU3UpPYyOIYIO MaTpuILy.

4. [IpuBecTH KBaJpaTU4HYyIO (HOpMY K KAHOHHYECKOMY BHJIY C ITOMOIIBI0 MeTo1a Jlarpanxka
AXZ +8X X, + 4X Xy +3X2 —4XZ,

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

1. Haittu Matpumy (8 6a3uce (i , j, IZ) ), 00pa3 u AApo omepaTopa NPOSKTHPOBAHUS Ha IIIOCKOCTh
2Xx-y+3z=0.
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2. Haiitu Matpuiy B 6a3uce (el’, e

e, =—e, +2e, +€,, eciiu OHa 3a]aHa B Gazuce (el, e,, 63)

3. HalitTu coOCTBEHHBIE BEKTOPHl M COOCTBEHHBIC 3HAUCHUS

!
2

1

2
1
-2 1
10
0

1 4
-1 15

€;). e ] =€ —€, +&;, & =& +€, —2¢,,

HpI/IBO,Z[I/ITCH JU MaTpula K

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

4. [IpuBectu popMy K KAHOHUYECKOMY BUAY C IIOMOIIBIO MeToa Jlarpanxka.

5. UccnenoBaTh KpUBYIO BTOPOIO MOPSAJIKA U IIOCTPOUTH €€

X+ AX X, +4X X, +3X5 +AX, X, — X

—X* =y’ +2xy +2x -2y +1=0.

Bapuant 10

1. Haiitt matpuiy (B 6asuce (i , j,K)), 06pa3s u sapo olepaTopa MpOSKTHPOBAHHS HA TIOCKOCTH

X+y+z=0.

2. Haiitu matpuily B 6a3uce (el', e

e, =—e, +2e, +€,, eciiu OHa 3a]aHa B Gasuce (el, e,, 63)

3. Haiftu coOCTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYCHHS

!
2

1 0
-1 1
3 1
1 -1
4 -1

-2 1 6

€;).rTac €] =€ —€, +&;, & =€ +€, —2¢,,

[IpuBoauTcs M mMaTpuna K

nuaroHainsHOMY BUAY? Eciu n1a, To HAlTH IUaroHaJIbHBIA BUJT U JJUATOHATU3UPYIOIIYIO MaTPHILY.

4. IlpuBectu popMy K KaHOHHYECKOMY BUJTy ¢ TOMOIIbIO MeToa Jlarpanxa

5. UccnenoBath KpUBYIO BTOPOTO MOPSAKA U TIOCTPOUTD €€.

0) KpUTEepUHU OIIEHUBAHUS KOMIIETSHITUH (pe3yIbTaTOB):

X+ AX Xy — X2 — 2X, X, + 2X5,

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

KonTponbHast paboTa cuuTaeTcst BHIIIOIHEHHOM, €CJIM MPABIIIBHO PEIIeHbl KaK MUHUMYM 3 337241
(momydeno 18 6ayioB U BHIIIIE).

B) OIKCaHUE IIKaJIbl OLCHUBAHUS:
Bce pemiennslie 3agaHus B KaKA0OM BapHaHTE CyMMapHO olleHuBatoTcs 30 Oammamu: Kaxaoe U3 3alaHuil

OLIEHUBAETCs B 6 0aIOB.

Ounenka

Kpurepun onenkn

OTINYHO

Cymma 0asuioB penieHHbIX 3a7a4
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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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