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O0JacTh IPUMEHEHU

®onn omneHouHbix cpeactB (POC) — sBusercs 00s3aTEIbHBIM TNPUIIOKEHHEM K padodeid
nporpaMMe TUCHUIUIMHBI «JInHelHas anreOpa» M o0ecreunBaeT MPOBEPKY OCBOCHHSI TUTAHUPYEMBIX
pe3yabTaToB 00ydeHUs! (KOMIIETEHIIMA M WX WHIWKATOPOB) IMOCPEACTBOM MEPOMPHUSATHIH TEKyIIeH U
IPOMEKYTOYHOM aTTECTAIIMH IO AUCITUTUINHE.

Hesn 1 3a1aun PoHIA OLIEHOYHBIX CPEACTB

Henpto ®DoHga OLEHOYHBIX CPEACTB SBISETCS YCTAHOBJICHUE COOTBETCTBHUSI YPOBHS
MOJATOTOBKUA 00ydJaromuxcsi TpeOoBaHHsIM (eaepatbHOr0 TOCyAapCTBEHHOr0 00pa30BaTEIbLHOrO
CTaHJapTa.

Jlis  pocTukeHusl TMOCTaBleHHOW 1enu @DOOHIOM OLIGHOYHBIX CPEICTB MO JAUCLHUILIIMHE
«JIuneltnas anreOpa» pemaroTcs CICAYIOMNE 3aJa9Hn:

— KOHTPOIb M YNpaBJICHHE MPOLECCOM MPUOOpETEHUs OOYyYaroNIMMHCS 3HAHWUN, YMEHUN U
HAaBBIKOB, IPCAYCMOTPCHHBLIX B paMKax I[aHHOfI JUCLIUILIINHEI,

— KOHTPOJIb U OLIEHKA CTEIIEHH OCBOEHUSI KOMIIETEHIIUN, MPEAYCMOTPEHHBIX B paMKaxX JaHHON
JOUCLAIIINHBI;

— obecrie4yeHre COOTBETCTBHS Pe3yJbTaTOB 0OydeHHUs 3adadam Oynyiied npodeccruoHalIbHON
ACATCIIBHOCTH Y€pPC3 COBCPHICHCTBOBAHHUEC TPAAULIMOHHBIX W BHCAPCHHUC HMHHOBAIIMOHHBLIX MCTOIO0B
o0OydeHus B 00pa3oBaTeNbHBII MpoliecC B paMKaxX JaHHOW JUCIUILTHHBIL.



1. Ilepevenb MJIaHUPYEMBIX Pe3y/JIbTATOB 00y4eHHUSs 110 AUCHHUILIMHE, COOTHECEHHBIX €
IJIAHUPYEMBbIMH Pe3y/IbTaTAMH 0CBOCHHS 00pa30BaTeIbHOI MPOrpaMMbl

1.1. B pesynbrate ocBoeHusi OIl OakamaBpuara OOyYaroONIUICS JODKEH OBJIAAETh CICAYIOIIUMHU
pe3yJibTaTaMu 00y4YeHUs IO JUCIHUILTUHE:

Koo komnemenyuit Haumenoeanue komnemenyuu Koo u naumenoeanue unouxamopa
00CmUdICeHUsL KOMHEMEeHUUU

OIIK-1 Cnoco6en npumensaTh 6a3oBeie | 3-OIIK-1 3HaTh yHIaMEHTAIBHBIC
3HaHUS B 00J1aCTU (PU3UKO- OCHOBBI, ITOJIy4Y€HHBIE B 00J1aCTH
MaTeMaTHYECKUX U (MITH) €CTECTBEHHBIX U
€CTECTBEHHBIX HAYK B cdepe MaTeMaTHYECKUX HaYK.
CBOCH VY-OIIK-1 ymMeTh HCIIONB30BaTh HA
PO eCcCHOHATBHOI MpaKTUKE Oa30BbIe 3HAHUS,
ACATCIRHOCTH HIOJTyYCHHBIC B 00JIACTH

€CTECTBEHHBIX U MATEMATUYCCKIX
HayK; TIPUMEHSTH JJIs aHAJIN3a U
00paboTKH pe3yabTaToOB (PU3UUECKUX

OKCIICPUMCHTOB.

B-OIIK-1 BiageTs HaBBIKAMHU
000011eHHs, CHHTE3a U aHaIn3a
0a30BBIX 3HAHUI, [TOJIYYEHHBIX B
00J1aCTH €CTECTBEHHBIX U
MaTeMaTUYeCKUX HayK, BIaJI€Th

HayYYHbIM MHUPOBO33PCHUCM.

YKE-1 3-YKE-1 3HaTL: OCHOBHEBIE 3aKOHBI
Cnoco0eH UCTOoIb30BaTh 3HAHUS | €CTECTBEHHOHAYYHBIX TUCIIUILINH,

€CTECTBEHHOHAYUHBIX METO/Ibl MATEMATHYECKOTO aHAITN3a U
JMCLHILIAH, IPAMEHATD MO/ICITUPOBAHHUSI, TEOPETUIECKOTO U
METOIbI MATEMaTHIECKOTO IKCTICPUMEHTAIILHOTO

aHaJu3a U MOJIEJIMPOBAHUS, HCCICIOBAHHA

TEOPETUYECKOTO U V-VKE-1 ymers: ucnonb3oBarb
IKCIIEPHUMEHTATLHOTO MaTeMaTH4eCKHe

UCCICIOBAHNS B METO/Ibl B TEXHUYECKHX MPHIOKECHUSIX,
MIOCTABJICHHBIX 3a/1a9ax PacCUMTHIBATH OCHOBHBIC YHCIIOBBIC

XapPaKTCPUCTHUKHU CJ'Iy"IaI\/'IHLIX BCJIMYHH,
peuraTb OCHOBHBIC 3a/1a4n

MaTeMaTHYECKOM CTaTUCTUKH, pCIIATh
TUIIOBBIC pACYCTHBIC 3a/1a4U

B-YKE-1 Bnanets: MeTogaMu
MaTeMaTU4YeCKOro aHaJInu3a 1
MOJEIMPOBAHUS; METOJJAMHU PEIICHUS
3a/1a4y aHAJIM3a U pacuera
XapaKTePUCTHK (PU3HUECKUX CUCTEM,
OCHOBHBIMH IpueMamM 00paboTKu
SKCIEPUMEHTAJIbHBIX IaHHBIX,
MeToAaMH padOThI C IPUKIIATHBIMHU
MIPOrpaMMHBIMHU ITPOJTYKTaMHU




1.2. Dmanwi hopmuposanus komnemenyuii 6 npoyecce océoenun Ol d6axanaepuama

KomMnoHeHThl KoOMIleTEeHIMH, Kak MpaBuiIo, (HOPMHUPYIOTCS TMpPU HM3YUYEHUU HECKOJIBKHUX
JUCLUIUIMH, a TaK)X€ B HEMAJIOM CTEIEHW B Ipolecce NpoxoxacHus npaktuk, HMAP u Bo Bpems
CaMOCTOSTENIbHON paboThl oOydvaromierocs. Bemonnenne u 3ammura BKP sBisirorcs Bugom ydeOHOM
JESITEIIbHOCTH, KOTOPBIN 3aBepIIaeT npoiecc (GOpMUPOBAHMSI KOMITETSHITUH.

Oranbl GOpMUPOBAHUS KOMIIETEHIIUU B MIPOLIECCE OCBOCHUSI TUCIUTUIUHBI:
- HAYaJBHBIA STam — Ha 3TOM JTane (HOPMHUPYIOTCS 3HAHUEBBIE M HHCTPYMEHTAIbHBIC OCHOBBI
KOMIIETEHIIMM, OCBaMBalOTCA OCHOBHBbIE Kareropuu, (opmupyroTcs 6azoBble ymeHHs. CTyaeHT
BOCIPOU3BOAUT TEPMUHBI, (DaKThl, METO/IbI, MOHATHS, MPUHIUIIBI U PaBUIIA; peliaeT yueOHble 3a1auu
1o o0Opasiy;
- OCHOBHOM »Tanm — 3HaHMS, YMEHHUS, HaBbIKM, obOecreyuBaroniye (HOpMHUPOBAHHE KOMIIETECHLUH,
3HAUYMTENIbHO BO3PACTalOT, HO €Il HE JOCTUTal0T WTOTOBbIX 3HadeHUH. Ha sTom sTame cryaeHt
OCBaMBaeT aHAJIUTHYECKHE MACHCTBHUS C MPEIMETHBIMU 3HAHUAMHU [0 JUCHUIUIMHE, CIOcOo0eH
CaMOCTOSITENILHO PelIaTh y4eOHbIC 3a/1a4l, BHOCS KOPPEKTUBHI B aITOPUTM JEHCTBUH, OCYIIECTBISS
KOPPEKIIHIO B X0J1¢ pa0OThI, IEPEHOCUT 3HAHUS M YMEHUS Ha HOBBIEC YCIIOBUS;
- 3aBepPLIAKOUIUI 3Tall — HA 3TOM 3Tale CTYJAEHT JOCTUIaeT UTOTOBBIX IMOKA3aTENEH 10 3asBJICHHOU
KOMIIETEHIINH, TO €CTh OCBaWBaeT BEChb HEOOXOAUMBII 00BHEM 3HAHUI, OBIIAIEBACT BCEMH YMEHUSIMU U
HaBbIKaMU B cepe 3asBieHHON komreTeHIMH. OH CcrocoOeH HCIOJIb30BaTh 3TU 3HAHHS, yYMCHHSI,
HAaBBIKM MPU PEIICHHUH 3a/a4 [MOBBIIIEHHOW CII0)KHOCTU U B HECTAHJIAPTHBIX YCIOBUSAX.

Ortanbl  POPpMHUPOBAHUS KOMIECTCHIIMA B XOJI€ OCBOCHUS AWCIMILIMHBI OTPAXAITCS B
tematndeckoM mmiane (cm. PITJT).

1.3. Cs3b Mexkay (popMUPyeMbIMH KOMIIETEHIMAMH M GOpMaMH KOHTPOJISA X OCBOCHHUS

Ne ni/m Kountponupyembie paszaebl Koa konTposupyemoii HaumeHoBaHue
(TeMbI) TUCHUTIIMHBI KOMIeTeHIINH OLICHOYHOI'0 CPEACTBa
/ TeKyIei u
Nuaukarop nocTukeHust NPOMEKYTOYHOM
KOMIeTeHIINH arrecTanuu

Tekymas arrecTamnusi, 2 ceMecTp

1. Martpuitsl, onpenenurend, cuctemsl |OIIK-1 VKE-1 KP Ne 1
ypaBHEHUH
2. JIuHeltHbIe IPOCTPAHCTBA U OIIK-1 VKE-1 KP Ne 1, KP Ne 2.

MOANPOCTPAHCTBa, Oa3uc,
KOOPJIUHATHI, INHEHHBIC
orepaTopsl

3. EBKJIHIOBBI IPOCTPAHCTRA, OIIK-1 VKE-1 KP Ne 2
KBaJ[paTHYHbIe (POpMBI

IIpoMe:xyTOUHAsI aTTECTalUsl, 2 CeMeCTP
|saqu/3K3aMeH |OIYK—1 VKE-1 |3K3aMeHaHHOHHLIﬁ onjer




2. Onucanmne nmoka3areJsieil M KpUTeprueB OLEHUBAHUS KOMIIETEHIIUI HA Pa3JIMYHBIX 3Tanax ux popMUPOBaHMS, ONMCAHNE IIKAJ OLlEeHUBAHUS
KoneunsiMu pe3yjibTaTaMu OCBOCHUA IMPOrpaMMbl AUCHHUIUIMHBL ABJISAIOTCA C(I)OpMI/IpOBaHHBIe KOTHUTHUBHBIC ACCKPUIITOPBI «3HATH», «YMCTb»,

«BIIAZICTh», PACIHMCAHHbIE TI0 OTACIbHBIM KOMIETEHLIUSIM, KOTOpbIe MpuBeaeHbl B 1.1.1. @opmMupoBanue 3TUX JIECKPUITOPOB MPOUCXOAUT B IpOIECcCe

M3y4YEHUS TUCIMILUIMHEI 10 STalaM B paMKax pa3IMyHOro BU/Ia yUeOHBIX 3aHATHIA U CAMOCTOSITEIbHOIN paboTHI.
Boigenstores Tpu ypoBHS ¢(hOPMUPOBAHHOCTH KOMIIETEHUMH Ha Ka)KJIOM 3Tare: HOPOroBbId, MPOABUHYTHIA U BEICOKH.

YpoBHu CoaepxaresibHOE OcHoOBHbBIE IPU3HAKHU BblJeJICHUS] YPOBHA BPC, ECTS/MIaTudanabHas
onucaHue YPOBHA % LKA/ I OLEeHKH
OCBOCHHS | IK3aMeHa/3auera
Boicokmii TBopueckas AEATENbHOCT | Bruouaem nHudxcecmosawuil ypogeHts.
Bce 6uowi komnemenyuil CryzaeHT JeMOHCTpUPYET cBOOOHOE 00IaiaHne
cpopmuposanvl Ha 8bICOKOM KOMIIETEHIUSIMU, CIIOCOOECH IPUMEHHUTh UX B A/
YPOBHE 6 COOMEEMCMBUU C HECTaHJIaPTHBIX CUTYalMsIX: TOKA3bIBAET 90-100 Ormao/
yenamu u 3a0adamu YMEHHE CaMOCTOSITEIbHO IPUHUMATh PELICHHUE, 3auTero
OUCYUNTUHDBL pemarp mpobiemMy/3agady TEOPETUIECKOTO TN
HPUKJIAJHOTO XapaKTepa Ha OCHOBE U3Y4YE€HHBIX
METO/I0B, IPUEMOB, TEXHOJIOTHH
IIponBuHyTHINH [IpumeHnenue 3HaHUU W | Bruoyaem nudxcecmoswuil ypogeHts.
Bce 6uowi komnemenyuti yMeHuil B Oonee mmpokux | CTyAeHT MOXKET A0Ka3aTh BIIaJICHHUE B/
cpopmuposansl na KOHTEKCTaX y4eOHOM ¥ | KOMIETEHUUSIMM: JEMOHCTPHPYET CIIOCOOHOCTb 85-89 OueHp XOpoIIo/
NPOOBUHYMOM YPOBHE 8 npodeccuoHanbHOM coOuparb, CUCTEMaTU3UPOBATh, AHAJTU3UPOBATD 3a4TeHo
coomeemcmeuu ¢ yersimMu u | JIeSITeIbHOCTH, HEXEJIW IO | U IPaMOTHO MCHOJIb30BaTh MH(OPMAIUIO U3
3a0a4amu OUCYUNTIUHbBL oOpasiry, OoJbIIell M0JeH | caMOCTOSTENHHO HAMICHHBIX TEOPETHUECKUX
CaMOCTOSITEIBHOCTH U | HCTOYHHMKOB U MJUTIOCTPUPOBATH UMU C/
WHUIMATHBBI TEOPETUYECKHE MOJI0KEHHS UM 0OOCHOBBIBATh 70-84 Xopomio/
NPAaKTUKY PUMEHEHHUSL. 3auTeHO
IToporosbwrii PenpomykruBHast CryneHt JIEMOHCTPHPYET BJIaJICHHE 65-69 D/Y noBneTBOpUTEIHHO/
Bce 6uowi komnemenyuti JeSITeNIbHOCTD KOMIIETEHIIMSIMM B CTaHAAPTHBIX CHUTYaLUsX: 3a4teHo
cghopmuposansvl Ha NOPo208oOM U3JIaraeT B Ipeaeiax 3a1ad Kypca TeOpeTUIECKH
yposHe U TIPaKTUYECKU KOHTPOJIUPYEMBII MaTepHuall. 60-64 E/Mlocpencraenno
/3auTeHo
Hwuxke noporosoro OTcyTCcTBHE NPU3HAKOB MIOPOTOBOTO YPOBHS: KOMIETEHIIUH HE CPOPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/
CTyzeHT He B COCTOSIHUU IPOAEMOHCTPUPOBATh 00J1ajaHNe KOMIIETEHIIUSIMU B Hezauteno

CTAHAPTHBIX CUTYyallHgX.




OneHuBaHue pe3ynbTaTOB O0yUEHHUsI CTYJIECHTOB MO AWCIHILTUHE OCYIIECTBISETCS IO PETJIAMEHTY
TEKYILEro KOHTPOJISI ¥ IPOMEXKYTOYHOU aTTECTALIUH.

Kpurepuu oneHnBaHusi KOMIETEHIUNA Ha KaX10M 3Tare U3y4YeHUs TUCUMIUIMHBI ISl KaXX0ro BUIa
OLIEHOYHOTO cpeacTBa U npuBoAsTcs B 1. 4 @OC. Mtorosslii ypoBeHb CPOPMUPOBAHHOCTH KOMIETEHIINH
MPU M3YYEHUHU JUCLUUIUIMHBI ompenensiercs mno tadnune. [Ipu 3Tom cieayer moHUMAaTh, 4TO T'pPaHMIIA
MEXIy YpPOBHAMHU JJisi KOHKPETHBIX pe3yJbTaTOB OCBOCHMS 00pa3oBaTEeNIbHON MPOTrpaMMbl MOXKET
CMENIaThCsl.

YpoBeHb chOPpMUPOBAHHOCTH Texyuuii KOHTPOJIb IIpomeskyTouHas1 aTTecTALIMS
KOMIIETeHIIU U
BbICOKH BbICOKMH
BBICOKUI npOOBUHYMbLU 8bICOKUU
6bICOKULL NPOOBUHYMbLLL
nopo2osblii 8bICOKUU
BbICOKULL NnOpPO208bIL
MPOJABUHYTHIN NMPOJABUHYTHIH NMPOJABUHYTHIN
npOOBUHYMbLU nopo2o8blli
Nnopo2oawlil NPOOBUHYMbLLL
IIOPOTrOBBIN NOPOrOBbIN IOPOrOBbIN
TMOPOroOBbIN HHKe TOPOTr0OBOT0
HUXE MOPOTOBOT0
HHKEe IOPOr0BOr0 -

3. Meronuyeckue MaTepuajbl, omnpeleisiiomine NPouelypbl ONEHUBAHUS 3HAHWI, YMeEHMIi,
HABBIKOB M (WJIM) ONBITA 1eATeJbHOCTH, XapaKTePU3YIOIIMX 3Tanbl (POPMUPOBAHUS KOMIIETEHIIU I

— UWrorosas arrecranus MO IUCHUIUIMHE SBJISETCS MHTErPajbHBIM II0Ka3aTeIeM KayecTBa
TEOPETUYECKUX M TMPAKTUYECKUX 3HAHUI M HABBIKOB OOYYAIOMIMXCA MO JUCHUILIUHE U
CKJIa/IbIBAETCS U3 OLIEHOK, MOJTYYEHHBIX B X0J1€ TEKYILEH U MPOMEKYTOUYHON aTTECTALIUH.

— Texymas arrecranuss B ceMeCTpe NPOBOAUTCA C ILEJIbI0 00ECIeYeHHs] CBOEBPEMEHHOMU
o0paTHOW CBSI3U, JUISI KOPpPEKIUH OOyueHHs, aKTUBU3ALUM CaMOCTOSTEIbHON paboThI
oOyyJaronuxcsi.

— IlpomexyTouHas aTrectauus @peJHa3HayeHa [UIsi OOBEKTHUBHOTO IOATBEPXKACHUA U
OLIEHUBAHMs JIOCTUTHYTBIX pE3YyJbTaTOB OOY4YEHHs TOCJ€ 3aBepUICHUS  U3yYeHHs
JTUCIUIIAHBI.

— Texymas arrecranus oCcyIIeCTBIsSETCS /1Ba pa3a B CEMECTP:

o koHTpoibHas Touka Ne 1 (KT Ne 1) — BeIcTaBnsieTcss B JEKTPOHHYIO BEJOMOCTh HE
no3aHee 8 Henmenu ydeOHOro ceMmecrtpa. Biirowaer B ceOsl OLIGHKY MEpONpPUSITHIA
TEKYyILEro KOHTPOJS ayJUTOPHOM M CaMOCTOSTENbHOW paboThl o0ywaromerocs mo
pasnenam/TeMaM y4eOHOW TUCHUILIIUHEI ¢ 1 1o 8 Heeno yueOHOro cemecTpa.

o koHTponbHas Touka Ne 2 (KT Ne 2) — BreicTaBnsieTcss B JEKTPOHHYIO BEJOMOCTh HE
no3aHee 16 Hemenu ydyeOHOro cemecrtpa. BritouaeT B ce0si OLIEHKY MEpONpPHUSITHMA
TEKYIIEr0 KOHTPOJS ayAUTOPHOW M CaMOCTOSITEIbHON pPaboOThl 00ydYarouerocs Io
pasnenam/TeMaM y4eOHOU TUCIUIIIUHEI ¢ 9 1o 16 Henmemto yueOHOro cemecTpa.

— Pesynbrarel Tekymed M NPOMEXKYTOYHOW aTTeCTallMM MOJBOAATCA MO IIKaje OallIbHO-
PEUTHHIOBOM CUCTEMBI.

JTan peiiTHHIOBOIi cucTeMbl / Henens Bbana
OueHo4Hoe cpeacTBo Musmy™ Maxcamysr™
Texymas arrecTanus 1-16 36 - 60% ot 60
MaKCHMyMa
KontpoabHast Touka Ne 1 8 18 (60% ot 30) 30
PeliTuHroBasi KOHTpoOJbHAs paboTa 8 18 30




No 1

KonTpoabHasi Touka Ne 2 15-16 18 (60% ot 30) 30
PeliTuHroBasi KOHTpOJIbHAS paboTa 15 25
No 2 15

IIpoMe:kyTOUHASI aTTECTAIUS - 24 — (60% 40) 40
DK3aMeH -

DK3aMEeHAMOHHBIA OMJIET - 24 40
HUTOI'O no nucuunInHe 60 100

* - MUHHMaIIbHOE KOJIMYECTBO OAJTIOB 33 OIEHOYHOE CPEACTBO — 3TO KOJMYECTBO OaioB, HAOpaHHOE
00yYaroImuMcsl, IIPU KOTOPOM OLIEHOYHOE CPEJCTBO 3aCUMTHIBACTCS, B IPOTHBHOM CITydae 00ydaroIIuics
JOJI’KEH JIMKBUUPOBATH MOSABHUBHIYHOCA AKaJICMHUYCCKYIO 3a10JI2KEHHOCTD 1o TeKyH_Ieﬁ HJIn
MPOMEKYTOYHOW arTrecTanud. MHHMMaIbHOE KOJUYECTBO OaIOB 3a TEKYIIYH AaTTECTAalMi0, B T.U.
OTJIETIbHOE OLIEHOYHOE CPEJICTBO B €€ COCTaBe, M MPOMEKYTOUHYIO aTTecTaiuio cocraBisier 60% ot
COOTBETCTBYIOIIMX MAaKCUMAJIbHBIX OAJIIOB.

4. TunoBble KOHTPOJIbHBIE 3a/IaHNSI HJIH MHBbIE MaTePHAJIbl, HEO0OX0AMMBbIE JIJIsl OLeHKH 3HAHMIA,
yMeHH i, HABBIKOB



®dopma IK3aMEHAIMOHHOTO OUJIeTa

MUHHUCTEPCTBO HAYKHU 1 BBICIIETO OBPA3OBAHUA POCCUNCKOW ®EJEPAIINU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE VUYPEX/IEHUE BBICIIETO OFPA3OBAHMS

«HanuvoHanpHBIH UCCIENOBATENbCKUNU AACPHBIA YHUBepcUuTEeT « MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOM 3HepPIreTUKN -

droman defrepaaIbHOTO ToCylapCTBEHHOIO aBTOHOMHOTO 00pa30BaTeIbHOIO yUpeXXIeHWs BBICIIIEro oOpa3oBaHMs
«HaryoHasIbHbIN MccTleoBaTe IbCKU SaepHbI yHVBepcuTeT «MUDV»

(IATD HUSTY MU®W)

HHCTUTYT OBIIEA TPO®ECCUOHAJIBHOM MMOJATOTOBKHU
Kadeapa Bbiciieil MaTeMaTHKHU

Hamnpasnenue 03.03.02 «®u3uka»
O6pa3zoBarenbHas
SnepHo-umanyeckve TeXHONOMU B MeauLmHe
nporpamma
JucuuniuHa Jluneiinas aareopa

3K3AMEHAIIMOHHBINA BUIET N

1. Bompoc nis npoBepku ypoBHsi oOyueHHoctd 3HATDH
Mampuywl, deticmeus ¢ mampuyamu (Cr0XHCEHUe MAMPUY, YMHONCEHUE HA YUCTLO, YMHONCEHUE
mampuy, mparncnonupogarnue). Onpedenumenu K8aOPAMHbIX MAMpuy nopsoxa n.

2. Bompoc ans npoBepku ypoBHst o0yueHHoctd 3SHATD
Aopo u obpa3z nunetinozo onepamopa. Teopema o pazmepHocmu s10pa u 06pa3a JUHetH020
onepamopa.

3. Bonpoc anst mpoBepku yposHst o0yueHHoctd YMETD
Hccneoosams kpueyio 6mopoco nopsoka u noCmpoums ee.

—X* —y* +4xy+2x—-4y+1=0.
4. Bonipoc (3amava/3aganue) s npoBepku ypoBHsa ooyuenHoctr BJIAJIETD

111
111
. 1
Haumu CO6CWZG€HHbl€ 3HAYECHUA U CO6CWZG€HHbl€ 6€Km0pbl onepamopa .
CocraBurenb H.D. KnuHimout
(moxmuce)
3aBenyrommii kadeapoit/
HaYaJILHUK OTHCIICHUS B.K. ApteMbeB

(moamuce)

« » 20 .




KpuTtepun n mkajna oneHuBaHUs

OueHka Kpurepum ouenkun
OTnan4HO CTyaeHT A0KeH:
36-40 - MPOJAEMOHCTPUPOBATH TITyOOKOE U MTPOYHOE YCBOCHHUE 3HAHUI

IIPOrPaMMHOr0 MaTepHaa;

- HCUEPIBIBAIOLIE, IOCIEI0BATEIBHO, TPAMOTHO U JIOTUYECKU CTPOUHO
U3JI0)KUTh TEOPETUUECKUN MaTepual;

- IPaBUWJIbHO (POPMYJIUPOBATH OMPECIICHUS;

- IPOJIEMOHCTPUPOBATh YMEHUS CAMOCTOSITENILHOM paOOTHI ¢

JIUTEpaTypoil;
- YMETh CJIENIAaTh BBIBOJIBI 110 U3JIaraeéMOMy MaTepuay.

Xoporo CTyneHT J0JIKEH:

30-35 - IPOJIEMOHCTPUPOBATH JIOCTATOYHO TIOJHOE 3HAHUE TTPOTPAMMHOTO
MaTepuana;

- MPOJICMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETHUUECKUX MMOHATHUIA;
JIOCTATOYHO MOCJIEI0BATENLHO, TPAMOTHO U JIOTUYECKU CTPOITHO
u3JiaraTh MaTepHa;

- IPOJIEMOHCTPUPOBATH YMEHUE OPUEHTHPOBATHCS B INTEPATYPE;

- YMETh C/IeNaTh 10CTaTOYHO 00OCHOBAHHBIE BBIBOJIBI 10 U3JIaraeMOMy

MaTepHany.
VY 10BIETBOPUTETHHO CTyneHT nOoKeH:
24-29 - IPOJIEMOHCTPUPOBATH 00IIIee 3HAHNE U3YYaeMOT0 MaTepuaa;

- II0Ka3aThb O6III€€ BJIaJICHUEC MMOHSATUUHBIM arnmnapaTom AUCHUIIIINHBI,
- YMCTb CTPOUTH OTBET B COOTBETCTBUU CO CprKTypOfI n3jaracMoro

BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEH]IyeMYIO IIPOrpaMMOil y4eOHYIO
JUTEPATypy.

HeynosnersoputenbHo | CTyJeHT JEMOHCTPUPYET:

23 1 MEHbIIIe - HE3HAHWE 3HAUUTEIHFHOM YacTH MPOrpaMMHOTO MaTepHaa;

- HE BJIa/ICHUE TIOHATUHHBIM aIllapaToM JAUCLHUIIINHBL

- CyILIECTBEHHBIE OINOKY MPU U3JI0KEHNN yUeOHOTro MaTepuana;
- HEyMEHHE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpPOil
U3J1araéMoro BOIIpoca;

- HEYMEHME JIeJIaTh BBIBOJIBI 10 U3J1ara€éMOMYy MaTepuaiy.

[Ixana olleHUBaHUS 32 KAKBINA HJIIEMEHT dK3aMEHAIMOHHOTO OHIIeTa: KaXIblil Bompoc oreHuBaetcs B 10
0aJlJIoB.



dopma 1151 BONIPOCOB K IK3aMEHY

MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUSA POCCUMCKOW ®EJEPAIIUU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJEHUE BBICHIETO OBPA3OBAHUSA

«HanuvoHanpHBIH HCCIENOBATENbCKUN AACPHBIU YyHUBepcUTeT « MUDU»

OOHMHCKNMI MHCTUTYT aTOMHOM 3HepPIreTUKN -
dwman deneparbHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YUPEeXXIeHVIS BBICIIIET0 00pa3soBaHs
«HaryoHasIbHbIN McciIeoBaTe IbCKUM sepHbIN yHuBepcuTeT «MVIDVD»

(VIATD HUSTY MU®U)

HHCTUTYT OBIIEA TPO®ECCUOHAJIBHOM MMOJATOTOBKHU
Kadeapa Bbiciieil MaTeMaTHKHU

Hanpasnenue 03.03.02 «®usznka»

O6pasoBaTesbHas AnepHo-unanyeckne TexHonorun B MmeamunHe

porpaMma

JucnuniamHa Jluneiinas aiareopa

BOIIPOCHI K OK3AMEHY

1. Marpuisl, 1eHCTBUS ¢ MaTpULlaMU (CII0OKEHHE MATPUIl, YMHOXKEHHE Ha YHCIIO, YMHOKEHHE MaTpHIl,
TPAHCIIOHUPOBAHUE).

2. Ormpenenureny KBaApaTHbIX MaTpuLl Hopsaka n. OnpenesneHue o UHAYKIUHN Yepe3 pa3jiokeHue 1o
IIEPBOM CTPOKE.

3. MuHnop, anredpanyeckoe JonoNHEeHHEe. Teopema 0 pa3ioKEHUU OMPENEIUTENs 10 dJIEMEHTaM psijia
(6e3 moka3arenbCTBA).

4. IlepecTaHOBKHM, WHBEPCHM, UYETHOCTb, HEUYETHOCTb IlepecTaHOBKH. OmpejaereHue ONpeAeIuTess
MaTpHUlIbl pa3Mepa N yepe3 MepecTaHOBKU U MHBEPCHUU.

5. CsaoiictBa ompenenuteneil. IlepectaHOBKa CTPOK, TpPAaHCIIOHMPOBAHUE, JUHEHHOE CBOICTBO.
CnenctBus U3 cBoiicTB. OnpeaenuTeny TpeyroabHOW MaTpHULIbl, OJI0YHON MaTpPHUIIBI.

6. CieacTBre U3 TEOPEMBI O PA3JIOKEHUH oNpeaeauTes ((palblIMBOe pa3iokKeHue).

7. OOpatHas matpuna. Teopema 00 oOpaTHOI MaTpuiie.

8. IlIpasuno Kpamepa pemieHusi cucteMbl JIMHEHHBIX anredpandeckux ypaBHEHUi (Teopema).

9. Panr marpunbl. basucueiii muHOp. CoXpaHeHHME paHTa MPH SJIEMEHTAPHBIX TPEoOpa30BaHUSX.
JIuHeliHast 3aBHCUMOCTh M HE3aBUCHUMOCTb CTPOK MaTpulbl. Teopema o OGazucHoM muHOpe (Oe3
Jl0Ka3aTeNbCcTBa). BTopoe ompeneneHue paHra MaTpulbl (paHT — MaKCHMalbHOE KOJIMYECTBO
JTUHEIHO HEe3aBUCUMBIX CTPOK (CTOJOIIOB) B MATPUIIE).

10. Knaccudukanus cucteM TUHEWHBIX anreOpanvecKux ypaBHEHHH — COBMECTHBIC, HECOBMECTHBIE,
onpezaeneHHsle, HeonpezneneHHele. Teopema Kponekepa — Kanemnu. MccienoBanuwe u pemieHue
HEOJAHOPOJIHBIX M OJHOPOAHBIX cucTeM. Meton I'aycca.

11. &.C.P. onnopoHo# cuctemMbl. CTpyKTypa 0OIIEro perieHnss HEOAHOPOIHBIX CUCTEM.

12. Jluneiinsie mpocTtpaHcTBa. [Ipumepsl. JIuHeiiHas 3aBUCHMOCTh M HE3aBUCHMOCTH BEKTOPOB
JIMHENHOTO IPOCTPAHCTBA.

13. Baszuc. Pasmepnocts. M3omMopdusM mpoctpancTB. Teopema 00 H30MOPGHOCTH MPOCTPAHCTB
OJIMHAKOBOI pa3MEepHOCTH HaJl OJHUM YHCIOBBIM NoJieM (6e3 J0Ka3aTeabCcTBa).

14. Koopaunaatsl BeKTOpa B JaHHOM Oazuce. JleiicTBusa ¢ koopauHatamu. [IpeoOpazoBanrne KoopauHAT
IIpU NIepexo/ie K HOBOMY Oa3ucy.

15. IlognpocTpaHcTBa JHMHEWHOTO NpocTpaHcTBa. JluHelHas o0osiouka BEKTOpOB. Pa3zMepHOCTh
noJnpocTpancTBa. Teopema 0 pa3MepHOCTH JIMHEHHOM 000JI0UKH.

16. Ilepeceuenne W cymMma TOANPOCTPAaHCTB. TeopemMa O pPasMEPHOCTH CYMMBI M TIEPECEUCHHS JBYX
MOANIPOCTPAHCTB.

17. Jluneiinbie onmepatopsl B JUHEHHOM MPOCTpaHCTBEe. MaTrpuiia onepartopa. [Ipumepsr onepaTopoB 1

MmaTpull. TeopemMa 0 MaTpUUHOM 3aMKcH TUHEHHOTO oneparopa (0e3 J0Ka3aTenbCTBa).
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18.
19.

20.
21.

22.

23.

24,
25.

26.

27.

28.

29.

30.
31.
32.

33.

34.

JleicTBuS ¢ oneparopamMu (CyMMa, IPOU3BEICHHE Ha YUCIIO, cymeprno3unus). OOpaTHBIN onepaTop.
Anpo m o00pa3 JMHEHHOrO omeparopa. Teopema O pa3MEpPHOCTH sapa U obOpaza JTUHEHHOTO
oreparopa.

[Ipeobpa3oBanue MaTpUIIbI ONIEpaTOpa MpH Mepexoie K HOBOMY 0a3ucy.

CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIEC 3HAYCHUS TMHEHHOTO omnepaTopa. JInHeiHast He3aBUCUMOCTh
COOCTBEHHBIX BEKTOPOB, COOTBETCTBYIOLIUX pa3HbIM COOCTBEHHBIM 3HAYECHUSIM.
XapakTepuCTUUECKUI MHOTOUYJIEH, EM0 HHBAPUAHTHOCT.

JlocTaToyHOE yCIIOBUE MPUBOAMMOCTH MATPHUIIBI OlepaTopa K AMaroHaIbHOMY BUIY (JBE TEOPEMBI,
oJIHa 0e3 JI0Ka3aTeIbCTBA).

EBxnunossl npoctpanctBa. Onpenenenue. [Ipumepsl. HepaBenctBo Komm-bynskosckoro. Hopma
snemeHTa. HepaBeHCTBO TpeyrojapHUKa. YTOJI MEXKIY SJIEMEHTAMH.

IIpouecc oproronanuzanuu I'pama-1lImuara. OpToHOpMHUpPOBaHHBIN Oa3HC.

Matpuna ['pama €€ mpumeHeHHE K BBIUMCICHHMIO o0ObeMa N-MepHoOro mapamienenunena (06e3
JTI0OKa3aTeIbCTBA).

OproronanbHoe AomnoyiHeHue. Pa3ioxkeHne eBKIMI0Ba IPOCTpaHCcTBa L B mpsiMyto cymmy Jit000ro
ero mnoxnpocrpanctBa L, c L u oproronampHoro npomonmHeHus k L, (06e3 nokaszaTenbcTBa).

OptoroHasibHasi MPOEKIHMS W  OPTOTOHAJbHAS  COCTABJIAIONIAs  BEKTOpAa  OTHOCHUTEIHHO
MOANPOCTPAHCTBA. YTOJI MEXAY BEKTOPOM H MOAIPOCTPAHCTBOM.

ComnpsikeHHBIN oreparop. MaTpuiia ConpspKeHHOTO oreparopa B OpTOHOPMUPOBAHHOM Oaswuce (6e3
JI0Ka3aTeNIbCTBRA).

CamoconpsokeHHBIN ornepaTop. OCHOBHBIE CBOMCTBA: BEIIECTBEHHOCTh COOCTBEHHBIX 3HAYCHUH,
OpPTOTOHANILHOCTh COOCTBEHHBIX BEKTOPOB, COOTBETCTBYIOIIMX Pa3HbIM COOCTBEHHBIM 3HAUYCHUSM,
CYIIECTBOBAaHHE OPTOHOPMHPOBAHHOTO 0Oa3Mca U3 COOCTBEHHBIX BEKTOpOB (ImocienHee 0Oe3
JI0Ka3aTeNIbCTBA).

OptoronanbHbiii oneparop. CoxpaHeHUE IJIUH U YIJIOB, TEOMETPUYECKUN cMbICI. OpToroHajibHas
MaTtpuia u e€ cBoiictBa. OpTOrOHATIBHBIN ONEPaTop B 2-MEPHOM cliyyae U Teopema o0 olleM Buie
OpPTOTOHAIILHOTO omneparopa (0e3 1oKa3aTenbCTBa).

KBangparuunsie popmbl. I3mMeHeHne Matpuiibl popMel Ipu 3aMeHe 6a3uca.
[IpuBenenue kBapaTHUHON POPMBI K KAHOHUYECKOMY BUAY MeTojoM Jlarpanxka.

HopmanpHubiii  BuAa KBagpatuyHoW (opmbl. 3akoH HWHEpUUMU KBagpaTWUyHbIX ¢opm (0Oe3
JTIOKa3aTelIbCTBA).

Teopema o mpuBeneHue KBaJApaTHUHOW (OPMBI K KAHOHMYECKOMY BHJIY C TIOMOIIBIO
OPTOTOHAIBLHOTO MPEOOPa30BaAHHS.

3HaKooInpeeneHHble KBaapaTuuHble popmbl. Kputepuit CunbpBectpa (6€3 10ka3aTenbCcTBa).
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OdopmiteHne KOMILIEKTA 3aJaHUM /151 KOHTPOJIbHOU PadoThI

MUHUCTEPCTBO HAVKHU U BBICIIETO OBPA3OBAHMS POCCUUCKOU ®EJEPALIUU
®EJEPAJILHOE TOCYAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE VUPEXJIEHUE BBICIIETO OBPA30OBAHUS

«HauvoHanpHBIH HCCIENOBATENbCKUU AACPHBIA YHUBepcuTterT « MUD U »

OOHMHCKMI MHCTUTYT aTOMHOV 3JHepPreTUKM —

dwman demeparbHOTO TOCYAaPCTBEHHOTO aBTOHOMHOTO 00pa30oBaTeTbHOTO yUpeX/IeH s BBICIITEro 00pa3oBaHMs
«Ha1oHasIbHBIV McciIeqoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

UHCTUTYT OBIIEN MPOPECCUOHAJBHOM MOJATIOTOBKHA
Kadenpa Bbicuieit MaTeMaTuKu

Hamnpasnenue 03.03.02 «®u3uka»

O6pazoBarebHas SlnepHo-pranyeckme TEXHOMOMMN B MEAULMHE
mporpaMma

JuctuniamHa Jluneiinas aaredpa

KomiuiekT 3agaHuid 1Jis1 KOHTPOJILHOM padoThI 1

BapuanTt 1
1. SBnsercs nu IMHEMHBIM MPOCTPAHCTBOM MHOKECTBO BCEX IOCIIEAOBATEIbHOCTEN {an}, CXOISIIHXCS

K JaHHOMY 4uciy a? OOBsICHUTB OTBET.
2. Haiitu koopmuHathel Bektopa X = (3,2,1) B 0asuce €,,€,,€,, €CIM OH 3a]aH B 6asuce €,€,,6, u

! ! !

€ =€ +6,, 6 =€, -6, &5 =—€ +6,+6€;.

7 6 3 7
3. Haiitu onpenemurens matpunsr 0 5 7 0
0 4 3 0
5 6 5 4

4. Haiitu ob1iiee pereHre HeOJHOPOAHON cucTeMbl, TOCTpouTh O.C.P. oHOpOAHOMN CHCTEMBI

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 pa3smMepHOCTD 1 6a3UC CYMMBI U TIEPECEUCHHUS TMHEHHBIX TIOAMPOCTPAHCTB, MOCTPOCHHBIX HA
cucremax BektopoB a, =(1,2,1), a, =(1L,1,-1), a, =(1,33) u b, =(2,3,-1), b, =(1,2,2),
b, =(11,-3) .

Bapmuanr 2
1. Haiit 6a3uc 1 pa3sMEPHOCTb MPOCTPAHCTBA CAMMETPHYHBIX MATPUIL pa3Mepa 2x 2 ¢ OObIMHBIME
OrnepanriaMU CIOKCHHA U YMHOXCHUA HA YHCIIO.
2. Haiitu koopmHathl Bektopa x = (1,2,3) B 0asuce €,€,,€,, ECIM OH 3a/]1aH B 6asuce  €,,€,,6;

!

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

4. Haiitu ob1ee pernieHrue HeoJHOPOIHOM cucTembl, mocTpouTh O.C.P. ogHOpOIHOM cUCTEMBI
X —2X, +3X; =X, =1 X —2X, +3X; =X, =0
X+ X+ X =2 X +X,+%X;=0
2% =X, +4X; =X, =3 |2X, =X, +4X;—X, =0

5. Haiiti pa3mepHOCTb 1 6a3UC CyMMBI U TIEpECEUCHHS TMHEHHBIX MOANIPOCTPAHCTB, TOCTPOCHHBIX Ha

cuctemax Bextopos @ =(L10,0), a,=(0110), a,=(0,011) u b =(1111), b, =(0,211), b, = (1,2.1,.2)

Bapuant 3
1. Haiitu Ga3uc M pa3MEpHOCTh MPOCTPAHCTBA CHMMETPHYHBIX MAaTpHIl pasmMepa 3x3 C OOBIYHBIMH
OTepaIMAMH CIOKEHHS 1 YMHOXKEHHS Ha YHCIIO.
2. Haiitu koopmuHathl Bektopa X = (L11) B Gasuce €,€,,€,, ecili OH 3a1aH B Oasuce €;,€,,6; u

! !

’
e =6+6,,6 =€ —-6,, 6, =—€ +6,+6;.

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

4. Haiitu ob1ee pereHne HeoJHOPOAHOM crucTembl, TocTpouTh O.C.P. ogHOpOIHOM cHUCTEMBI

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

5. Haiitu pasmepHOCTb 1 6a3UC CyMMBI U IIepeceyeHHsl TMHEHHBIX MOANPOCTPAHCTB, IOCTPOSHHBIX Ha

cucremax Bekropos & =(1,01), a,=(111), 8,=(030) u b =(2,0,0), b, =(1,2,2), by =(111) .

Bapuanr 4
1. SBnsercss U JUHEWHBIM TMOANPOCTPAHCTBOM MHOXKECTBO BCEX BEKTOPOB N-MEPHOTO BEKTOPHOTO
MIPOCTPAHCTBA, KOOPAMHATHI KOTOPHIX — Ilenble yncia. OObICHUTH OTBET.
2. Haiitu koopauuatel Bektopa X =(0,11) B Gasuce ei,elz,ela, €CIIU OH 3a/1aH B Oasuce €,€,,8; u

! !

!
€ =€ 16,6, =€ -6, 6 =—€ —€,+6;.

1 2 2 1
3. Haiitu onpenenurens 0 4 0 0
1 1 1 1
0 6 5 4
4. Haiitu o61iee pereHne HeoTHOPOIHOM cucTeMbl, TOCTpouTh D.C.P. 01HOPOHON CHCTEMBI
2X, —2X, + 3%, + X, =2 2%, —2X, +3X; +X, =0
X, + X, + X, =2 X +X, +X, =0
3X, =X, +4X%, + X, =4 3X, — X, +4%X, +X, =0
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HaiiT pasMepHOCTh U Ga3Kuc CyMMBI U TIEPECeYEH s JIMHENHBIX OANPOCTPAHCTB, TIOCTPOEHHBIX Ha
cucremax BektopoB & =(121-2), 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 MPOCTPAHCTBA, HAYAIIO
KOTOPBIX COBIAJAaeT C HAa4yaJOM KOOPIMHAT, a KOHIIBI JIE)KAT Ha HEKOTOpOH mpsiMoii? OOBACHUTH
OTBET.

Haiitn koopauHatel BekTopa x = (7,—5,2) B 0a3zuce (el', e;, eé), ecJIM OH 3a/1aH B Oaszuce

,6,,6; U € =€ —€)+e;, 65 =—€ +6,—2€3, €3 =—€; +26, +€3.

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

HaiiTu o61ee pemenue HeoqHOPOIHOM cucTeMbl, HocTpouth @.C.P. 0qHOPOJHON CUCTEMBI

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

Haiitu pasmepHOCTb 1 6a3uC CyMMBI U IEPECEUEHMS] IMHEHHBIX MOAIPOCTPAHCTB, IOCTPOCHHBIX HA

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

Bapuanr 6
Jloka3aTh, YTO MHOXECTBO BCEX N-MEPHBIX BEKTOPOB, KOOPAMHATHI KOTOPBIX YJIOBIETBOPSIOT
YpaBHEHHIO X, +X, +...+Xx, =0, sBiseTcs moampocTpaHcTBOM B R", HAWTH e€ro pa3MepHOCTb M
Kakou-HUOy b Oa3uc.
Haiit koopmHaThl BekTopa X =(3,2,1) B Gasuce €,€,,€,, €Cilv OH 3a/1aH B 0asuce €,,€,,6; u

! !

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

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

Haiitu o6miee permenne HeOTHOPOIHOM crcTeMbl, TOCTpouTh O.C.P. oqHOpOIHOM cHUCTEMBI
2X, = 2X, +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%, =0
HccnenoBaTh Ha TMHEHHYIO 3aBUCUMOCTh CHCTEMY BEKTOPOB SiN X,COSX,C0S2X Ha (—7/2,712).

Bapuanr 7
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SBnsieTcs U JIMHEWHBIM MMPOCTPAHCTBOM MHOECTBO BCEX MOCIIEA0BATEIIBHOCTEH {an }, CXOISIIIAXCS

K 0? OOBSCHUTH OTBET.
Haiit koopauHaThl Bektopa x =(1,2,3) B 6asuce €,€,,€,, €Clli OH 3a1aH B 6asuce  €,€,,6;, u

!

e =€ +2e, ,65=€—6,, 6, =—€ +6,+6;.

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

Haiitu ob1iee pereHne HEOJHOPOIHOM crcTeMbl, TOCTpouTh D.C.P. oqHOpPOIHOH cHUCTEMBI

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

Haiit pa3smepHOCTh U 6a31C CyMMBI U TIEPECEUCHHS JINHEHHBIX MOMPOCTPAHCTB, TOCTPOCHHBIX HA
cucremax BektopoB a, =(1,2,1), a, =(1L,1,-1), a, =(1,33) u b, =(2,3,-1), b, =(1,2,2),
b, =(11,-3) .

Bapuanr 8

OGpa3syer Jiu TMHEWHOE TIPOCTPAHCTBO MHOXKECTBO Beex MudepeHuupyeMbix Gpyukimii 8 = f (t) ,
b=g (t), B KOTOPOM OIpE/IENICHBI ONepalul CyMMbl | (t) g (t) Y TIPOU3BEJICHUS HA YUCIIO
a-f(t)?

Haiit koopmnatel Bektopa X =(0,11) B Gasuce €,,6,,6,, €CliM OH 3a/1aH B Gasuce €,€,,8, u

! !

’
e =€ +6€,, 6 =26 —-6,, 6 =—€ —6,+6,.

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

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

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

HccnenoBaTh Ha TMHEHHYIO 3aBHCHMOCTH CHCTEMY BEKTOPOB SiN X,COSX,SiN 2X Ha (—7/2,712).

Bapuanr 9
Haiitn 0a3uc m pa3MepHOCTh NPOCTPAHCTBA MATpHIl pa3mMepa 3X2 ¢ OOBIYHBIMH OIEpalUSIMH
CIIOKEHMSI U YMHOXKEHUS Ha YUCIIO.
Haiitu koopaunatel BekTopa X = (—11,—1) B 6asuce €,,€,,€,, eclii OH 3a/1aH B 6asuce €,€,,6, u

! ! !

e =6 +6,,6 =¢—-6,, 8, =—€ +6,+6;.
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4 3 2 1
Haiitu onpenenurens 5 4 3 2
1 1 1 1
0 6 5 0

, 12), (35
CIIUTH MAaTPUYIHOC ABHCHHUC =
P P 3 4 5 9

Haiitu o61iee pereHne HEOTHOPOIHOM crcTeMbl, TOCTpouTh D.C.P. oqHOpOIHOM cCHUCTEMBI

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

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

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

OO0pa3syeT 11 JIMHEHHOE MPOCTPAHCTBO BCEX MOJIOKHUTEIBHBIX YHCET, B KOTOPOM CyMMa JIFOOBIX JBYX
snementoB @ u D samaercs xak a-D;a MIPOU3BEACHNUE JIOOO0T0 dJIEeMEeHTa (I Ha JF000e YUCITO
y ectb a’?

Haiitu koopauHaThl BekTopa x = (7,-5,2) B 0Gasucee,e,,€,, eCllv OH 3ajlaH B Oazuce €,€,,6;, u

8 =€ +€3, €5 =€ +€,, €3=0 +6 +€;3.

3 4 5 0
Haiitu o6miee pemeHue HeOAHOPOIHOM cucTeMbl, TocTpouTh @.C.P. 0oAHOPOAHON CUCTEMBI

2X —2Xy +3X3 = X4 =1 [2X —2X, +3%,—X, =0

(2 1} [3 5)
Pemmte MatpuuHoe ypaBHeHuEe X =

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

2X

HccrenoBarh Ha TMHEHHYIO 3aBUCHMOCTE CUCTEMY BEKTOpPOB €°,8 *, e Ha (—o0,+00) .

0) KpUTEpUU OLICHUBAHUS KOMIIETEHIINH (Pe3yIbTaTOB):

KOHTpOHLHaH pa60Ta CUHUTACTCA BBIHOHHGHHOﬁ, €CJIM MMPaBUJIbHO PEIICHBI KAK MUHHUMYM 3 3aJa4u

(momydeno 18 GanioB U BEIIIIE).
B) OIMHMCaHUE IIKAJbI OI[CHUBAHUS:
Bce penieHHbIe 3a7aHUsT B KXKIOM BapHaHTe CyMMapHO OlleHHBarOTCs 30 Oammamu: Kaxaoe 3aJaHue

OLICHUBAETCH B O.

Ouenka Kpurtepun oneHku

OtinyHO Cymma OaioB pelIeHHbIX 3a/1a4
¢ 25 no 30 GaynoB

Xopowo Cymma OaioB pelIeHHbIX 3a/1a4
C 22 5o 25 6amos

Y 10BJIIETBOPUTEIILHO Cymma OaioB pelIeHHbIX 3a/1a4
c 18 no 21 Gaynos

HeynosnersopurensHo | Cymma OaioB pelIeHHbIX 3a/1a4

¢ 0 no 17 6amoB

OdopmiieHne KOMILIEKTA 32IaHUl /151 KOHTPOJbHOH padoThI

MUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUS POCCUMCKON ®EJEPALIUU
®EJEPAJILHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJEHUE BBICIIEIO OBPA30BAHMSI
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«HauvoHanpHBI HCCNENOBATENbCKUU ANEpHBIA YyHUBepcuteT « MUDU»
OOHMHCKMI MHCTUTYT aTOMHOV 3JHepPreTUKM —

drmmain demeparbHOrO rocyapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO yUpeXIeH s BBICIIIero 00pa3oBaHs
«Ha1oHaIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

UHCTHUTYT OBHIENA MTPO®ECCUOHAJBHON MOATOTOBKH
Kadeapa Bbiciieil MaTeMaTHKH

Hamnpasnenue 03.03.02 «®u3uka»

O6pasoBarenbHas AnepHo-usnyeckne TEXHONOMN B MeaULIMHE
nporpamma

Jucuunimza Jluneiinas aaredpa

KomiuiekT 3agaHuid 111 KOHTPOJIbLHOM padoThI 2

Bapuanr 1

1. Haiitu Matpuwy (B Gasuce (i , ] ,K)), 06pas u supo omeparopa 3epKalbHOr0 OTPasKEHHs OTHOCHTEIbHO
miockoctd X—y—2=0,

!

2. Haitru marpuiy B 6asuce (el', e, eé), re e, =€ —€,+e,, e, =—e +e, —2e,,

1 0 2
e, =—€, +2e, +€,, eciu OHa 3aJaHa B 0asuce (el, e,, e3) 3 10
1 1 -2
o -2 -1
3. Haiit coOcTBeHHBIE BEKTOPHI M COOCTBEHHBIE 3HAYCHHSI
-1 3 -1}
1 -2 2

[IpuBomuTCcs nuM MaTpuia K auaroHaibHoMmy Buay? Ecnu ga, To HallTM OuaroHanbHBIA BUA H
JTUATOHATTU3UPYIONTYI0 MATPHILY.

4. IlpuBecTH KBagpaTHYHYIO GOpMy K KaHOHHYECKOMY BHLy C TOMOIIbIO MeToaa Jlarpanxa
AXZ +8X, X, + 4%, X, +3X —4%Z,

5. UccnenoBath KpUBYIO BTOPOTO HOPSAKA U IOCTPOUTD €€.

3x° +3y° +2xy —12x—4y +1=0.

Bapuanr 2
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1. Haiitu marpuny (B 6a3uce (i , j, IZ) ), 00pa3 u AaPo omeparopa CAMMETPHUH OTHOCUTEIHHO MPSIMOM
X=y=-2/2.

!

2. Haiitu matpuity B 6a3uce (el’, €,

€;). e € =€ —€, +€; , & =€ +€, —2¢,

2 1 0
e, =—e, +2e, +€,, ecnu oHa 3aj1aHa B Oasuce (€, €,, € )
oo T (1’2’3)304.
1 -1 2
3. Haiitu coOcTBEHHBIE BEKTOPHI M COOCTBEHHbIE 3HAYCHUS ) _21 8
1 -11

[IpuBoauTcs 1M maTpuua K JuaroHajdbHOMY BuUAy? Eciaum 1ga, TO HalTH JOUAroHalbHBIA BUJ U
JUArOHATM3UPYIOLLYI0 MATPUILY.

4. Tlpusectr GopMy K KAHOHHYECKOMY BHY € IIOMOLIBIO MeTo/1a Jlarpamka xf +AX X, +4XX, — x32,

5. Hccnenosath KPpHUBYIO BTOPOT'O ITOPsSAJAKA U IIOCTPOUTDH €C.

2x* +2y* —4xy —8x+8y +1=0.

Bapuant 3

1. Haiitu Matpuwy (B Gasuce (i , j,k)), 06pa3s u supo omepaTopa 3epKalbHOr0 OTPasKEHHS OTHOCHTEILHO
IJIOCKOCTH 2X+Y—22=0.

!

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

€)), e & =€ —€, +&;, & =& +e, — 2¢,

' 0 2 3
e, =—e, +2e, +e,, ecnu oHa 3a1aHa B Oasuce (€, €,, €
3 1 2 T8 ( 11 2 3) 4 1 0
2 -1 -2
3 11
3. Haiitn coOCTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HAUCHHS 0 2 1 [TpuBoaMTCS M MaTpuia K
0 -1 2

nuaroHanbHoMy Buay? Ecnu fa, To HallTH [uaroHaidbHbIN BUJ M JUArOHAIU3UPYIOLIYI0 MAaTPUILY.
4. TIpuBectu GpopMy K KAHOHHYECKOMY BUY C ITOMOILBIO MeToAa Jlarpanxka

X+ 2%, X, + 2X X, —3X2 —6X, X, —4X..
5. MccnenoBaTh KpUBYIO BTOPOTO MOPSIAKA U MOCTPOUTH €€

X° +y? +4xy +4x+2y-5=0.

Bapmuanr 4

1. Haiiti matpumy (B 6asuce (i, J,k)), 06pa3s u spo orepaTopa 3epKaJbHOIO OTPAKEHUS OTHOCHTEIBHO
miockoctd X+ Y =0,

!

b, €).mae €] =e —€, +&, & =—e +e, — 28,

2. Haiiti matpuiy B 6a3uce (el’, e

' 1 2
e; =—€, +2e, +€,, eciu OHa 3a/1aHa B Oaswce (el, e, 83) 3 0 01 .
2 1 -1
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o 5
3. Haiitu coOCTBEeHHBIE BEKTOPHI M COOCTBEHHBIC 3HAYCHHS [IpuBonuTcs M MaTpuua K
4 -1

0 -1 4
nuaroHainbHoMy Buay? Ecnu f1a, To HATH 1UMaroHaIbHBIA BUJI U JUATOHATU3UPYIOUTYIO0 MATPHILY.

4. IlpuBectr hopMy K KAHOHHUECKOMY BHJy C TIOMOIIbIO MeTo1a Jlarpanka
X + A% X, + 2X Xy + 3X5 + 2X, X, — Xz
5. MHccnenoBaTh KpUBYIO BTOPOT'O MOPSAIKA U IOCTPOUTH €€.

5X° +5y° —2xy +10x—2y +1=0.

Bapuant 5

1. Haiiti MaTpuiy (B 6asuce (i , J, IZ) ), 00pa3 u Aapo ormeparopa OPTOrOHATHHOM MPOCSKIIUK Ha TIPSMYIO
X=y=2.

!

2. Haiitu matpuily B 6a3uce (el', €,

€;). e & =€ —€, +€; , & =€ +€, —2¢,

' 2 01
e; =—€, +2€, +€,, eciu OHa 3a/1aHa B Oasmuce (el, e,, e3) 3 0 ol
-1 1 2
6 -2 -1
3. Haiitn coOcTBEHHBIC BEKTOPBI M COOCTBEHHBIC 3HAYCHHMS 1 5 1
1 -2 4

[IpuBoguTCcs 7M1 MaTpuila K JguaroHajibHOMy Bunay? Eciu na, TO HaWTH JuaroHajlbHBIA BUJ U
JIMarOHaJIU3UPYIOLLY0 MATPHUILY.

4. TIpuBectu GpopMy K KAHOHHYECKOMY BUY C ITOMOILBIO MeToAa Jlarpanxka

X2+ AX X, — X2 — 2X, X, + 2%Z .

5. HccnegoBathb KPHUBYIO BTOPOTO IMOPAJAKA U IIOCTPOUTDH €C€.

2X° +2y? +4xy +8x+8y +1=0.

Bapuanr 6

1. Haiitn Matpuwy (B Gasuce (i , ], k) ), 06pas u supo omeparopa 3epKalbHOr0 OTPaKEHHS OTHOCHTEIBHO
miockoctd X+2y—z=0.

!

2. Haiitu matpuily B 6a3uce (el’, e,

€;). e & =€ —€, +€; , & =€ +€, —2¢,

e, = —€, +2e, +€,, eclu oHa 3aJaHa B Oasuce (el, e,, 63) 2 i’ 21 .
0 -1 2
3 1 -1

3. Haiftu coOCTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HAYCHHS 2 9 _1 [IpuBOoguTCS MM MaTpuua K

-2 1 4

AnaroHaJJbHOMY BI/I,Z[y? Ecnmu Ja, TO HaAWTH JUaroHaJIbHBIN BUI U AUAroHaJIM3UPYOIY0O MaTpuUIly.

4. [pusectu GpopMy K KAHOHUYECKOMY BUIY C TIOMOINBIO MeToa Jlarpanxka.
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X+ AX X, + AX X, + 3X5 + 44X, X, — XZ.
5. MccenoBaTh KPUBYEO BTOPOTO MOPSIJIKA U TIOCTPOUTH €€

—X* —y? +2xy+2x—2y+1=0.

Bapuant 7

1. Haiit matpuny (8 6asuce (i , j, k), o0pa3 u sIpo omepaTopa MPOSKTUPOBAHUS Ha TIOCKOCTh
X+2y-2z=0.

!

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

€;), e e =€ —€, +€; , & =& +e, ~ 2¢,

eé = —el + 2e2 + eS » €CJIH OHa 3a/laHa B basuce (el’ e2 ! e3) ; :_':L; 01 .
0 2 1
2 0 -1

3. Haiitu coGcTBeHHBIE BEKTOPHI M COOCTBEHHBIC 3HAUCHUS 1 1 -1 IIpuBoauTcs 11 MaTpuua K

-1 0 2

nuaroHainbHoMy Buay? Ecnu 1a, To HATH 1UaroHaIbHBIA BU/I U JUATOHATU3UPYIOUTYIO0 MATPHILY.
4. TlpuBectu GpopMy K KAHOHUIECKOMY BHY C ITOMOIIBI0 MeToaa Jlarpanxka

X2 + 2%, X, + 2X X5 — 3XZ —6X, X, — 4XS.
5. HCCH@HOB&TB KPpHUBYIO BTOPOT'O IMOPAJAKA U ITIOCTPOUTH €€

X° 4+ y? +4xy +4x+2y-5=0.

Bapuanr 8

1. Haiitt Matpuny (8 6asuce (i , j, IZ) ), 00pa3 u sAapo omneparopa MPOESKTUPOBAHUS HA IIIOCKOCTh
2X—-y+2=0.

!

2. Haiitu matpuily B 6a3uce (el’, e,

€;). e € =€ —€, +€; , & =€ +€, —2¢,

e, =—€, +2e, +€,, eciu OHa 3a/aHa B Oasuce (el, e,, 63) 2 é ; .
1 01
. 2 10
3. Haiftu coOcTBeHHBIE BEKTOPHI M COOCTBEHHBIC 3HAYCHUS 1 2 0 IIpuBoguTCcs 1M Marpuua K
-1 1 3

AnaroHaJJbHOMY BI/I,Z[y? Ecmu Ja, TO HalTH JUaroHaJIbHBIN BUI U ANAroHaJIN3UPYOIY0O MaTpuUIly.

4. IlpuBecTH KBagpaTHYHYIO POpMY K KaHOHHYECKOMY BHJIy C MOMOIIbIO MeToaa Jlarpanxa
AX. +8X, X, + AX X, +3X — 4XZ.

5. HccnegoBath KPHUBYIO BTOPOTO IMOPAJAKA U ITOCTPOUTH €€.

5X? +5y* —2xy +10x — 2y +1=0.

Bapuanrt 9
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1. Haiitu marpuny (B 6a3uce (i , j, IZ) ), 00pa3 u Aapo omeparopa NMPOESKTUPOBAHUS HA TNIOCKOCTh
2X—-y+3z=0.

!

2. Haiitu matpuity B 6a3uce (el', €,

€;). e € =€ —€, +€; , & =€ +€, —2¢,

e, =—€, +2e, +€,, eciiu OHa 3aJaHa B 0asuce (el, e,, e3) 0 12 .
4 0 1|
-1 -2 1
. 4 10
3. Haiitu coOcTBeHHBIE BEKTOPHI M COOCTBEHHBIC 3HAYCHUS L 40 IIpuBoguTCcs M MaTpuua K
-1 1 5

nuaroHainbHoMy Buay? Eciu f1a, To HATH I1UMaroHaIbHBIA BUI U JUATOHATU3UPYIOUTYIO0 MATPHILY.

4. ITpuBectr popMy K KAHOHHYECKOMY BHIY C IIOMOIIBIO MeTo1a Jlarpamika.
X2+ AX X, + XX, +3X5 +AX, X, — X2,
5. I/ICCJ'IGI[OBaTB KpI/IBYI'O BTOpOFO HOpﬂI[Ka Hu HOCTpOI/ITB (&1

X —y? +2xy+2x—2y+1=0.

BapuanTt 10

1. Haiitt matpuny (8 6asuce (i , j, k) ), 00pa3 u Aapo oneparopa MPOSKTHPOBAHUS HA MIIOCKOCTh
X+y+z=0.

!

2. Haiitu Matpuiy B Gasuce (el', e,

€)). rc e =& —e, +e , & = —e +e, —2¢,,

1 1
e, =—€, +2e, +€,, ecu OHa 3a/aHa B 0asuce (el, e, e3) 0 -1 (])_
2 3 1
5 1 -1
3. HaifTu coOCTBEHHbIC BEKTOPbI 1 COOCTBEHHBIC 3HAUCHMS | » , _q1 | IlpuBomuTes mu marpuua x
-2 1 6

nuaroHanbHoMy Buny? Ecnu na, To HaliTH AMAroHANbHBIA BUJT M TUArOHATH3UPYIOUIYIO MATPHILY.
4. IlpuBectu hopMy K KaHOHHUECKOMY BHJy C TTIOMOIIbIO MeTo1a Jlarpanxa

2 2 2
X, +AX X, — X5 —2X, Xy + 2X;.
5. I/ICCJ'IC,Z[OBaTB KpI/IByIO BTOpOFO I'IOp}II[Ka nu HOCTpOI/ITL cc.

2X° +2y? +4xy +8x+8y +1=0.

0) KpUTEepUX OIIEHUBAHUS KOMIETEHITUH (pe3yJIbTaTOB):
KonTponpHast paboTa cuuTaeTcst BHIIOIHEHHOM, €CIIM MPABIIIBHO PEIIeHBl KaK MUHUMYM 3 33/1a4H
(momydeno 18 6atoB U BHIIIIE).

B) OIIMCAaHHUE€ IIKAaJIbl OOCHWUBAHUA:

Bce perieHnble 3a1aHus B KaKI0M BapuaHTe CyMMapHO oreHuBaroTcs 30 OaaMu: Kak0e U3 3adaHHi
OLICHUBAaETCs B 6 0asUIOB.
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OueHka Kpurepum ouenkun

OtiinyHO Cymma 6auioB pelIeHHBIX 3a/1a4
¢ 27 no 30 6asuioB

Xopomuio CyMmMa 0ajuioB peleHHBIX 3a7a4
C 23 no 26 damioB

Y 10BJIETBOPUTEIILHO CymMmMa 0ajuioB peleHHBIX 3a7a4
¢ 18 no 22 6aioB

HeynosnersopurensHo | Cymma 0aioB pelIeHHbIX 3a/1a4

¢ 0 no 17 6aioB
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JIMCT COI'JTACOBAHUA ®OHIA OLIEHOYHBIX CPEACTB

[Iporpamma paccmoTpeHa Ha 3acenanuu Kadeapsl
BeIcierd Mmarematuku MOIIIT

3aBeAyIOIIM/1.0. 3aBEAYIOIIETo Kadeaphl BeICIIE
marematuku MOIIIT

(mpotokon Ne oT« __ » 20 1) |« » 20 T B.K. AprembeB
PykoBogutens MOIIIT
«_ » 20 T O.A. [lonosa
ITporpamma paccMOTpeHa Ha 3acelaHuu PyxoBoaurens 00pa3oBaTebHON IPOrpaMMBl
OTAeNeHHsI OMOTEXHOIOTHIA 03.03.02 ®dwusuka
(mpotokon Ne OT «__ » 2021 1) |« » 2021 . 1O0.H. Anoxun

HavansHuk oTneneHus OMOTEXHOIOTUIA
& » 2021 r. A.A. Komisipos
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