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O0JacTh NpUMeHeHHus

®onn oneHounbix cpeactB (POC) — sBusercs 00s3aTeTbHBIM TPUIIOKEHHEM K pabodeid
porpaMMe JTUCIMILIMHBI U 00eCIeunBacT MPOBEPKY OCBOCHHSI TUIAHUPYEMBIX pe3yIbTaToOB 00yueHUs
(KOMIIETEHIIMH W WX HHIUKATOPOB) TIOCPEICTBOM MEPONPHUSITHH TEKyIIeH W MPOMEKYTOYHOM
arrecTaluy 1o JTUCHUIIJINHE.

Heau n 3a1a4u ¢poHIA OLIEHOUYHBIX CPEICTB

Henpto @DonAa OIEHOYHBIX CPEACTB SBISETCS YCTAHOBJIIEHWE COOTBETCTBUS YPOBHS
MOJATOTOBKUA 00ydaromuxcsi TpeOoBaHUSAM (efepalbHOr0 TrOCyAapCTBEHHOTO 00pa30BaTeIbHOIO
CTaHJapTa.

Jia  pocTikeHus mocTaBleHHOW 1enu @OOHJIOM OLIGHOYHBIX CPEICTB IO JAUCHMILTUHE
pelarTes CeyoLye 3a1a4n:

— KOHTPOJIb M YIpaBJICHHE IMPOLIECCOM MPHOOpeTeHus OO0y4arolMMHCS 3HAHWM, YMEHUN U
HAaBBIKOB, MIPEAYCMOTPEHHBIX B paMKaX JaHHOUN JUCIUILIUHBI,

— KOHTPOJIb U OLIEHKA CTETNIeHH OCBOEHUSI KOMIIETCHIIUN, MPEAYCMOTPEHHBIX B paMKaxX JaHHOU
JUCLUTIITNHBI,

— obecriedeHre COOTBETCTBHS Pe3yabTaTOB OOyueHHUs 3adadam Oyayimied npodeccruoHalbHON
JEATETLHOCTH 4Yepe3 COBEPIICHCTBOBAHHME TPAJAUIIMOHHBIX M BHEIPEHUE MHHOBAIMOHHBIX METOJIOB
oOyudeHus B 00pa3oBaTeNbHBII MpoliecC B paMKaxX JaHHOW JUCIUILTAHBIL.



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

1.1. B pesyromame oceoenusn OII baxanaspuama ooyuarouuiica 00J15ceH 061a0emsv cieoyrouumu
pe3yiomamamu 00yuenus no OUCYUnIuHe:

Kon HaumenoBanue koMnereHuu Kox m nanmenoBanue
KOMIIE€TEHIN HHIMKATOPA JOCTUKEHHU S
KOMIIETEeHIIHH
VKE-1 Cnoco0eH ucnob30BaTh 3HaHUSA 3-VKE-1 3HaTh: OCHOBHBIE 3aKOHBI
CCTCCTBCHHOHAYYHBIX THCIHILINH, €CTECTBEHHOHAYYHBIX JUCLUILINH,
NPUMECHATH MCTOZIbI METOIbI 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
MaTEMaTHYECKOI0 aHaJIn3a 1
MOJICJIMPOBAHUS; METOaMHU
pelieHus 3a/1a4y aHaJIM3a U pacuera
XapaKTePUCTUK PUZHUECKUX
CHUCTEM, OCHOBHBIMHU NPHUEMaAMU
00pabOTKH IKCIIEPUMEHTAIBHBIX
JAHHBIX, METOZaMU PabOTHI C
MPUKIATHBIMUA TPOTPAMMHBIMH

MIPOTyKTaMH
OIIK -1 Croco0eH UCcnoab30BaTh 0a30BbIE 3-OITK-1 3HaTh: 6330BLIE 3aKOHEL
3HAaHMUA CCTCCTBCHHOHAYYHbBIX €CTECTBEHHOHAYYHBIX TUCIUILINH;
JUCHUILIAH B IPO(ECCHOHATBHON OCHOBHBIE MATEMATHYECKHUE
ACATCIIBEHOCTH, MPUMCHATE METOBL 3aKOHBI; OCHOBHBIE (pU3HUECKHE
MaTEMAaTHUYECKOTO aHAIN3a U SIBJICHHSL, TIPOLIECCHI, 3AKOHBI 1

MOJICTTUPOBAHHS, TEOPETHIECKOTO H | rpaHpiipl UX IPUMEHIMOCTH;
KCHEPUMEHTANbHOIO UCCIIEIOBAHUSA | CyIiHOCTD OCHOBHBIX XUMIUECKUX
3aKOHOB U SIBJICHUI; METOIbI
MaTeMaTH4eCKOro
MOJIETUPOBAHUs, TEOPETUUECKOTO
1 KCMEPUMEHTAIBHOIO
HCCIIEI0OBaHUS

V-OIIK-1 YMeTb: BBISBIATH
€CTECTBCHHOHAYYHYIO CYIIHOCTh
po0JieM, BO3HUKAIOIINX B XOJIe
npodeCcCuOHATBHON IeATETHFHOCTH,
MIPUBJIEKATH JUJIS UX PELICHUS
COOTBETCTBYIOIIUHN (DU3HUKO-




MaTeMaTHYECKUH anmnapar

B-OIIK-1 Binanets:
MaTeMaTHYECKUM aIapaToM JiIs
pa3paboTKu MOJIEJICH MPOIIECCOB U
SIBJICHUH, PEIICHHSI TPAKTHYCCKUX
3aza4 npodeccuoHaIbHON
JIEATEIHbHOCTH, HaBEIKAMH
HCIIOJIB30BAHMS OCHOBHBIX
00medu3nIecKux 3aKOHOB U
MIPHUHITUIIOB

1.2. Smanot hopmuposanusn komnemenyuit 6 npouecce océoenusn OIl 6axanaspuama

KoMnoHeHThl KOMIIETEHIUH, Kak MpaBuiIo, (HOPMHUPYIOTCS MPU HM3IYYEHUH HECKOJIbKHUX
JUCLHUIIIMH, a TAaKK€ B HEMAJIOM CTEIEHU B Ipolecce NpoxoxacHus npaktuk, HUP u Bo Bpems
CaMOCTOSTENIbHOW paboThl oOydvarorierocs. Bemonnenne u 3ammura BKP sBisirorcs Bugom ydeOHOM
JeSITeJIbHOCTH, KOTOPBIH 3aBepiIaeT rnpouecc GoOpMUPOBAHUSI KOMIIETEHIUH.

Oranbl GOpMUPOBAHUS KOMIIETEHIIUU B MIPOLIECCE OCBOCHHUSI TUCIUTUIMHBI:
- Ha4YaJdbHbIi 3Tam — Ha 3TOM dTamne (OPMHUPYIOTCS 3HAHUEBBIE M HHCTPYMEHTAIBHBIC OCHOBEI
KOMIIETEHIIMH, OCBaMBalOTCA OCHOBHBIE Kareropuu, (opmupyrorcs 6a3oBbie ymeHus. CTyneHT
BOCTIPOU3BOUT TCPMUHBI, (DAKTHI, METOIbI, TOHATHS, TIPUHITUIIBI U IPABUIIA; peracT yaeOHbIe 3a1a9u
o o6pasiy;
- OCHOBHOM »Tan — 3HaHWS, YMEHHUS, HaBbIKM, obOecreuuBarouiye (HOpMHUPOBAHHE KOMIIETEHLUHU,
3HAYUTENIbHO BO3PACTAlOT, HO €lle He JOCTHraloT WTOrOBBIX 3HadeHWil. Ha »ToM sTame cryaeHt
OCBaMBaeT aHAJIUTHYECKHUE JACUCTBHUS C NPEIMETHbIMU 3HAHUAMU [0 JUCUUIUIMHE, CIOCOOEH
CaMOCTOSITENIbHO pelliaTh yueOHbIE 3a/1aul, BHOCS KOPPEKTUBBI B aJTOPUTM JEHCTBUM, OCYILIECTBISSA
KOPPEKIIHIO B X0J1€ pabOThI, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIE YCIIOBUS;
- 3aBeplIAOIIMII dTal — Ha 3TOM dTalne CTYACHT JOCTHraeT UTOTOBBIX MOKa3aTelel Mo 3asBICHHON
KOMIIETEHIIMH, TO €CTb OCBAaWBAET BECh HEOOXOAUMBII 00BEM 3HAHUI, OBJIAIEBAET BCEMU YMEHUSIMU U
HaBbIKaMU B c(epe 3asBieHHONW KoMmmneTeHUIuH. OH CIOCOOEH MCHOJIb30BaTh 3TH 3HAHMS, YMEHHS,
HAaBBIKU PU PELLIEHUH 33/1a4 TOBBIIIEHHOMN CII0)KHOCTH U B HECTaHIAPTHBIX YCIIOBUSX.

Otanbl  QOpMHUPOBAHUS KOMIETEHIUH B XOJE OCBOCHHUS JAUCUHUILIMHBI
TemaTrueckoM rrane (cm. PTLT).

OTpaXarwTCd B

1.3. Ca3b Mexkay (popMupyeMbIMH KOMIIETEHIIUAME U GopMaMi KOHTPOJIS MX OCBOEHH S

CHCTEeMBbI YPABHEHUIH

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

Ne ni/m KonTponupyemsie pa3aesnl Kon xonTposmpyemoii HaumeHoBaHue
(TeMbI) TUCHUTIIMHBI KOMIeTeHIINH OIIeHOYHOTI'0 CpelIcTBa
/ TeKyIei n
NuaukaTop nocTuskeHust NPOMeKYTOYHOM
KOMIeTEeHIINH arrecTanuu
Texymas arrecTanus, 2 ceMecTp
1. Matpuubl, onpeaeJauTesIn, 3-YKE-1; V-VKE-1; B-VKE-1 |[KP Ne 1, U/I3 «JIuneiinas

anreopay.

KBaJpaTHYHbIe (OPMBI

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

2. JIuHeHbIe IPOCTPAHCTBA U 3-YKE-1; Y-VKE-1; B-YKE-1 |KP Ne 1, KP Ne 2, MI]13
MOPOCTPAHCTBA, Oa3uC, 3-OIIK-1; Y-OIIK-1; B-OIIK-1 | «JIuneiinas anre6pay.
KOODPJMHATEI, TUHEWHbIE
OIepaTopsl

3. EBKIIMI0BBI TPOCTPAHCTRBA, 3-YKE-1; ¥V-VKE-1; B-VKE-1 |KP Ne 2 U/I3 «JIuneiinas

anreopay.

IIpome:xyToO

YHas aTTecrainusa, 2 CEMECTP

OK3aMCH

3-YKE-1; Y-YKE-1; B-YKE-1

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

IK3aMeHAIMOHHLIN OMJIeT




2. Onucanmne nmoka3aresieil ¥ KpUTepUueB OLEHUBAHUS KOMIIETEHIIUI HA PAa3JIMYHBIX 3Tanax ux popMUpoBaHMs, ONIMCAHNE IIKAJ OIleHUBAHUS
KoneunsiMu pe3yjibTaTaMu OCBOCHUSA IMPOrpaMmMbl OTUCHUIIJIMHBI ABJIAKOTCA C(l)OpMHpOBaHHBIC KOTHUTUBHBIC ACCKPUIITOPBI «3HATH», «KYMCTbH)»,

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

M3yUYEHUS TUCIMILIMHEI 10 STaaM B paMKax pa3IMYyHOr0 BUAA yUeOHBIX 3aHATHIA U CAMOCTOSITEIbHOIN paboTHI.
Brigensitores Tpu ypoBHS ¢(hOPMUPOBAHHOCTH KOMITIETEHIIMN Ha Ka)KJIOM 3Tale: NOPOroBbIN, MPOABUHYTHIA U BHICOKU.

YpoBHu CopaepxaresibHOe OcHoOBHbBIE IPU3HAKHU BblJeJICHUS] YPOBHA BPC, ECTS/MaTudanabHas
onucaHue YPOBHA % LIKAJ1a I OLEeHKH
OCBOEHHs | IK3aMeHa/3auyeTa
Boicokmii TBopueckas AeITENbHOCTh | Bruoyaem nHudxcecmosawuil ypogeHts.
Bce 6uovi komnemenyutl CryneHT 1eMOHCTpUpPYeET CBOOOIHOE 00J1ajaHne
cpopmuposanvl Ha 8bICOKOM KOMIIETEHIUSIMU, CIIOCOOEH IPUMEHUTh UX B A/
YPOBHE 6 COOMEEMCMBUU C HECTAaHAAPTHBIX CUTYAIHUSX: TTOKA3bIBACT 90-100 Ormanol
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 UMHU C/
WHUIHATHBBI TEOPETUYECKHE TTOJIOKESHHS WA 00OCHOBBIBATh 70-84 Xopormo/
NPaKTUKY IPUMEHEHHS. 3a4TeHO
IToporoBwlii PenponykruBHast CryneHt JIEMOHCTPHUPYET BJIQJICHUC 65-69 D/Y noBnerBopuTenbHO/
Bce 6uowi komnemenyuti JeSITeNIbHOCTD 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 OTcyTcTBHE MPU3HAKOB IIOPOTOBOTO YPOBHS: KOMIETEHIIUH HE CPOPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/
CTyneHT He B COCTOSIHUHM TPOJIEMOHCTPUPOBATh 00IaJaHNe KOMITETCHIIUSIMH B Heszaureno

CTAHJAPTHBIX CUTYyalludX.




OrneHnBaHUE PE3yNbTaTOB OOYYEHHUsI CTYICHTOB MO JUCIUIUIMHE OCYIIECTBISETCS MO PETIaMEHTY
TEKYILEro KOHTPOJISI U MPOMEXKYTOYHOM aTTECTALIUH.

Kpurepuu oneHnBaHusi KOMIETEHIUNA HAa KaXK10M 3Tare U3y4yeHus TUCLMIUIMHBI IS KaXXI0ro BUIa
OLIEHOYHOTO cpeacTBa U npuBoAsTcs B 1. 4 @OC. Mtoroselii ypoBeHb c(pOPMUPOBAHHOCTH KOMITETECHIIUH
MPU M3YYEHUU JUCUUIUTMHBI ompenensercs no tadnune. [Ipu 3ToMm cienyer moHUMaTh, YTO TpaHULA
MEXIY YPOBHSAMHU JJisi KOHKPETHBIX pe3yJlbTaTOB OCBOCHMSI 00pa3oBaTEeNIbHON MPOrpaMMblI MOXKET
CMENIaThCsl.

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

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

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

— Tekymas arrecranusi B ceMeCTpe IPOBOAUTCS C ILENbI0 OOECIEeYeHUsT CBOEBPEMEHHOU
oOpaTHON CBs3W, IS KOPPEKIMH OOYYEHHs, AaKTUBH3AIUA CAMOCTOSITEIBLHON pPaOOTHI
00y4aroIuxcs.

— IlpomexyTouyHas aTrecTalMs MpeJHa3HauyeHa s OOBEKTUBHOIO MOJATBEPXKACHUS U
OLICHMBAHMSI  JIOCTUTHYTBIX pE3yJbTaTOB OOY4YEHMs] IIOCJIE 3aBEpLUEHUS H3YUYECHHUS
JUCLUIUINHBL.

— Texymas arrecranus OCyIIECTBISAETCS 1B pa3a B CEMECTP:

o koHTponbHast Touka Ne 1 (KT Ne 1) — BbIcTaBisieTcss B JIEKTPOHHYIO BEJOMOCTb HE
no3/jHee 8 Henenu ydyeOHOro cemectpa. Bkitouaer B cebsl OLEHKY MEpONPUSATHHA
TEKYIIEro KOHTPOJISI ayJUTOPHOW M CaMOCTOSITENIbHOM padoThl 0Oydaromierocs IO
paszzaenam/TemaM y4eOHON AUCHUILIUHBI ¢ 1 1o 8 Henento yueOHOro cemecTpa.

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

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

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




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

PefiTuHroBast KOHTpoJbHAs paboTa 18 30
15

No 2

WNuauBuayanbHOE JOMAIITHEE 16 3a4TCHO 3a4TCHO

3aJjaHKe

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

DK3aMeH -

DK3aMEeHAMOHHBIA OMJIET - 24 40

HUTOI'O no pucuuminHe 60 100

* - MuHuUManbpHOE KOJIMYECTBO OayIoB 3a OLIEHOYHOE CPEJNCTBO — 3TO KOJMYECTBO OaysioB, HaOpaHHOE
00y4aromuMcsl, IpU KOTOPOM OLIEHOYHOE CPEICTBO 3aCUMTHIBACTCA, B IPOTUBHOM Cilydae OOyJaromuiics
JOJDKEH JIMKBUIMPOBaTh TOSBUBLIYIOCS — AKaJeMHUYECKYIO 3aJ0/DKEHHOCTh [0 TeKylled WM
MPOMEKXYTOUYHOM arrecTannud. MUHHMaJIbHOE KOJMYECTBO OaIOB 3a TEKYIIYIO aTTEeCTalhio, B T.d.
OT/EJIbHOE OLICHOYHOE CPEJICTBO B €€ COCTaBe, U IPOMEKYTOUHYIO aTrTecTaluio coctaBiser 60% ot
COOTBETCTBYIOLINX MaKCHUMAaJIbHBIX OAJIOB.

4. TunoBble KOHTPOJIbHbIE 3aJaHUS WJIM MHbIe MaTepHa/ibl, He00OXOANMMBIe /sl OLeHKH 3HAHHIA,
YMeHM, HABBIKOB



dopmMa 3K3aMeHANMOHHOT0 OMJIeTa

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

«HaunumoHanpHBIH HCCIENOBATENbCKUN AACPpHBIU yHUBepcUuTeT « MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOM 3HEePreTUKN -

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

(IATD HVISTY MU®W)

UHCTUTYT OBIIEN MPOPECCUOHAJIBHOM MOATI OTOBKH
Kadenpa Bbiciieit MaTeMaTuK

Hamnpasnenue 14.03.02 «SInepHble pu3MKa M TEXHOJIOTHID)
MOATOTOBKU

OopasoBarenbHas «/HHOBAaIMOHHBIE si/IEPHbIE TEXHOJIOTHI»
nporpamma

JuctuniamHa Jluneiinas aareopa

3K3AMEHAIIMOHHBIN BUJIET No__

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

2. Bompoc ans npoBepku ypoBHst o0yueHHoctd 3SHATD
A0opo u obpa3z nunetinozo onepamopa. Teopema o pazmepHocmu 20pa u 00paza MUHeHO20
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
. 111
Haumu CO6CWlG€HHbl€ SHAYeHUsA u CO5CW16’€HHbl€ 6eKnopsvl onepamopa .
CocraBurenb H.5. KinuimmoHT
(moamuce)
3aBenytoniuii kaheapoit/
HavYaJIbHUK OTIEJICHUS H.C. Camoxun

(moamuce)

« » 20 1.




Kputepuu u mkaJja oueHMBaHus

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

IIPOrPaMMHOTr0 MaTepHaa;

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

- IpaBUWJIbHO (POPMYIUPOBATH OMPECIICHUS;

- IPOJIEMOHCTPUPOBATh YMEHUS CaMOCTOSITENILHOM pabOTHI ¢

JIUTEPaTypoi;
- YMETh CJIeNaTh BBIBOJIBI 110 U3JIaraéMOMy MaTepuainy.

Xoporo CTylIeHT NOJIKEH:

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

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

- IPOJIEMOHCTPUPOBATH YMEHUE OPUEHTHPOBATHCS B IUTEPATYPE;

- YMETh ClIeNaTh JI0CTaTOYHO 0OOCHOBAHHBIE BBHIBOIBI TI0 U3J1araeMoOMy

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

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

BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHAYEMYIO IPOrpaMMOil yueOHyto
JUTEPaTypy.

HeynosnersopurensHo | CTyeHT IEMOHCTPUPYET:

23 u MeHbllIe - He3HaHME 3HAYUTENIbHOM YacTH MPOrpaMMHOI0 MaTepuaa;

- HE BJIaJICHUE MTOHATUNHBIM alnapaToM JUCLHUIIINHBI;

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

- HEYMEHHE JIe1aTh BbIBOJBI 110 U31araéMOMY MaTepHally.

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



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

«HaunumoHanpHBIN HCCAENOBATENbCKUN AACpHBIN YHUBepcUuTeT « MUDHU»

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

(VIATD HUSTY MU®U)

MHCTHUTYT OBIIENA MTPO®ECCUOHAJIBHOM MMOATIOTOBKH
Kadeapa Bbicuieil MaTeMaTHKH

Hamnpasnenue 14.03.02 «SInepHble pu3MKa M TEXHOJIOTHID)
MOATOTOBKU

O6pa3OBaTCJH)Ha$I «AHHOBAIUOHHDbIE AJACPHBLIC TEXHOJIOTUN»

nporpamMma
Jucuunimza Jluneiinas ajareopa
BOITPOCHI K DK3AMEHY

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

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

3. Munop, anreOpandeckoe IOMONHEHHE. TeopeMa O pa3ioKeHUH OMpPEIeITUTENs 0 dJIEMEHTaM psjaa
(6e3 moxazaTenbCcTBa).

4. TlepecTaHOBKHM, WHBEPCHH, YETHOCTb, HEUETHOCTH IepecTaHOBKH. OTpeiereHrne OmpeaeTuTems
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 alnre0Opandeckux ypaBHEHHUH (TeopemMa).

9. Panr marpuubl. basucuelii MuHOp. CoXpaHeHHME paHIa IpH 3JIEMEHTapHBIX NPeoOpazOBaHMSIX.
JluneiiHas 3aBUCMMOCTh W HE3aBHUCHUMOCTH CTPOK Matrpullbl. Teopema o OazucHoM muHOpe (6e3
Jl0Ka3aTenbcTBa). Bropoe ompeneneHue paHra MaTpulbl (paHI — MaKCUMaJIbHOE KOJMYECTBO
JIMHEIHO He3aBUCHUMBIX CTPOK (CTOJIOII0B) B MaTpUIE).

10. Knaccudukanus cucreM JUHEHHBIX anreOpanvyecKkux ypaBHEHHH — COBMECTHBIE, HECOBMECTHBIE,
omnpezeneHHble, HeomnpeneneHubie. Teopema Kponekepa — Kamemnu. MccnenoBanue u penieHue
HEOJJHOPOIHBIX U OAHOPOAHBIX cucTteM. Metox ["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
MIpH TIepexo/ie K HOBOMY 0a3mcy.

15. MoampocTpancTBa JMHEHHOro mnpocTpaHcTBa. JIMHeWHas o00omouka BeKTOpoB. Pa3mepHOCTD
MOANpPOCTpaHCTBa. Teopema 0 pa3MepHOCTH JTUHEHHON 000JIOUKH.

16. Ilepeceuenue m cymMma MOANPOCTPAaHCTB. Teopema O pa3MEpPHOCTH CYMMBI M TEpPECEYCHMS JBYX

IMOAIIPOCTPAHCTB.
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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 ¢ onepatopamMu (CyMMa, MPOU3BEICHIE Ha YUCIIO, cyrneprno3uius). OOpatHslii oneparop.
Snpo u obpa3 numHeiHOro omeparopa. TeopemMa O pa3MEpHOCTH sipa M o0pas3a JIMHEHHOro
oreparopa.

IIpeoOpa3oBaHue MaTpHUlLbl OlepaTopa Ipu Mepexoie K HOBOMy 0asucy.

CoOcTBeHHBIE BEKTOPBI M COOCTBEHHBIC 3HAYCHUS TMHEHHOTO omnepaTopa. JInHeitHast He3aBUCUMOCTh
COOCTBEHHBIX BEKTOPOB, COOTBETCTBYIOIUX pasHbIM COOCTBEHHBIM 3HAYEHHUSM.
XapakTepuCTUUECKUH MHOTOYJIEH, €r0 HHBAPUAHTHOCTD.

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

EBximunoBsl mpoctpanctsa. Omnpenenenue. IIpumepsl. Hepasenctso Komm-bynsikoBckoro. Hopma
asieMeHTa. HepaBeHCTBO TpeyroyibHUKA. YTOJI MEX/Y 3JIEMEHTaMH.

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

Marpuna I'pama €€ npuMeHeHHE K BBIYMCICHHIO o0beMa N-MepHOro napamienenunena (6e3
JTI0OKa3aTeNIbCTBA).

OproroHanbHOe JIoNoJNHEHHE. Pa3noxkeHue eBKIN0Ba MIPOCTpaHCTBa L B MpsAMYIO0 CyMMY JIH060r0
ero moampoctpanctBa L, c L wu oproronampHOro nomonmHenus kK L, (06e3 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 M yIJIOB, T€OMETPUICCKUN cMbIC. OpTOroHaIbHAsS
MaTtpuia u e€ cBoiicTBa. OpTOroHaJIbHBIN ONepaTop B 2-MEPHOM ciydyae U Teopema 00 o0IiieM Buie
OpPTOTOHAJILHOTO oneparopa (6e3 10Ka3aTeIbCTBa).

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

[TpuBenenne kBaapaTHIHOW (POPMBI K KAHOHUIECKOMY BTy MeTOA0M Jlarpamxka.

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

Teopema o0 mnpuBeneHHe KBaAPATUYHOH (OpPMBI K KAHOHUYECKOMY 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 IT'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUSA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —

drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1oHaIbHBIV McciIeoBaTe IbCKI sepHbIV yHUBepcuTeT « MUDV»

(IATD HUSTY MU®U)

WHCTHUTYT OBHIEA MPO®ECCUOHAJBHOM MOJATIOTOBKHA
Kadeapa Bbicuieil MaTeMaTHKHU

Hanpasnenue 14.03.02 «SnepHble pU3NKa H TEXHOJIOTHN»
MOJITOTOBKH

OOpazoBarenbHas «HHHOBaIMOHHBIE IIePHBIE TEXHOJIOTHI
porpaMma

JucnuniamHa Jluneiinas ajareopa

KoMmuiekT 3agaHuii )it KOHTPOJIbHOM padoThI 1

Bapuanr 1
1. SBnsercs nu IMHEWHBIM MIPOCTPAHCTBOM MHOYKECTBO BCEX IOCIIEAOBATEIbLHOCTEN {an }, CXOISIIUXCS

K JaHHOMY uucity a? OOBsICHUTB OTBET.
2. Haiitu koopuHaThl BekTopa X = (3,2,1) B 6asuce €,,€,,€,, ecili OH 3ajlaH B 6asuce €,,€,,6; u

! ’ !

€ =€ +6€,,6, =€, -6, € =—€ +6,+6€,.

7 6 3 7
3. Haiitu onpenenurens marpurer 0 5 7 0
0 4 3 O
5 6 5 4
4. Haiitu ob1iiee pereHre HeOAHOPOAHON cucTeMbl, mocTpouTh ®.C.P. omHOpOAHOM CHCTEMBI
2% —2X, +3%X; —2X%, =1 2X; —2X, + 3%, —2X, =0
X+ X, + X =2 X, + X, + X, =0
3% — X, +4%X; 2%, =3 3%, — X, +4X,-2%, =0

5. HaiiTi pa3MepHOCTb ¥ Oa3UC CYMMBI U IIEPECCUCHHUS JIMHEWHBIX MOMPOCTPAHCTB, TOCTPOSHHBIX Ha
cucremax Bektopo a, = (1,2,1), a, =(LL-1), a; =(1,33) u b, =(2,3,-1), b, =(1,2,2),
b, =(L1,-3) .

Bapmuanr 2

1. Haiitu 6a3uc u pa3MepHOCTb IPOCTPAHCTBA CHMMETPUYHBIX MATPHI] pazmepa 2x 2 ¢ 0ObIYHBIMU
oTeparusaIMH CJI0KEHUS U YMHOKEHHUS Ha YUCIIO.

2. Haiitu koopmuHathel Bektopa x = (1,2,3) B 6asuce €,,€,,€,, €Cjli OH 3ajlaH B 6asuce  €,€,,6; u
’

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

4. Haiitu ob1ee perieHrue HeoJHOPOAHOM cucTembl, mocTpouth O.C.P. ogHOpOIHON CHUCTEMBI
X, —2X, +3%;— X, =1 X, —2X, +3X;—X, =0
X, + X, + X =2 X +X,+%X;=0
2X =X, + 4%, =X, =3 |2X =X, +4X,—X, =0

5. HaiiT pa3MepHOCTh U 6a3MC CYMMBI M IIEPECEUECHHUS TMHEMHBIX TOANPOCTPAHCTB, IIOCTPOECHHBIX HA
cucremax BekTopos @, = (1,1,0,0), a, =(0,11,0), a,=(0,011) u b =(1111), b,=(0,211), b;=(1,2,12)

Bapuanr 3
1. Haiitu Ga3uc M pa3MEpHOCTh MPOCTPAHCTBA CHMMETPUYHBIX MAaTpHUIl pazMepa 3x3 C OOBIYHBIMH
ONEepaLHsIMU CIOXKEHUS U YMHOKEHHUSI HA YUCJIO.
2. Haiitn koopauHatel Bektopa X = (1,11) B 0Oaswmce ei,e'z,e'g , €CJIM OH 3ajiaH B Oasuce €,,€,,6; u

! !

’
e =6+6,,6 =€ —-6,, 8, =—€ +6,+€,.

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

4. Haiitu ob1ee pernieHne HeoJHOPOIHOM cucTeMbl, TOCTpouTh O.C.P. ogHOpOIHOM CHUCTEMBI

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

5. HaiiTu pa3MepHOCTh ¥ 0a3UC CyMMBI ¥ TIEPECEUEHHMS JTMHENHBIX TOANPOCTPAHCTB, IOCTPOEHHBIX Ha
cuctemax Bektopos & =(1,01), a,=(@111), a,=(0,30) u b =(2,0,0), b, =(1,2,2), b, =(111) .

Bapuanr 4
1. SBnsercs MM NMHEHHBIM TIOJMPOCTPAHCTBOM MHOYXKECTBO BCEX BEKTOPOB N-MEPHOTO BEKTOPHOTO
TIPOCTPAHCTBA, KOOPAMHATHI KOTOPBIX — Iiejible uncia. OObIACHUT OTBET.
2. Haiitn koopmmHaThl BekTopa X = (0,1,1) B 0Gasuce €,€,,€,, ecilv OH 3a/1aH B Oasuce €,€,,6; u

!’ !

!
€ =€ 16,6 =€ -6, 6 =-€ -6, +€;.

1 2 2 1
3. Haiitu onpenenurens 0 4 0 0O
1 1 1 1
0O 6 5 4
4. Haiitu ob1iee perneHne HeoJHOPOIHOM cucTeMbl, TOCTpouTh O.C.P. oqHOpOIHOM cHUCTEMBI
2X, —2X, + 3%, + X, =2 2X, —2X, +3%X; + X, =0
X + X, + X, =2 X, +X, +%X;=0
3% =X, +4X, +X, =4 3%, — X, +4X;+X%, =0
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Haiitu pa3mepHOCTh 1 6a3uc CyMMBI U TIEpECeUCHHS TMHEHHBIX MTOANPOCTPAHCTB, ITOCTPOCHHBIX HA

cucremax Bektopos @, = (1,2,1,-2), a,=(2,310), 8,=(122,-3) u b =(@1111), b, =(1,01-1),
b, = (1,3,0,—4)

Bapuanr S

SIBsieTcs M MOMPOCTPAHCTBOM COBOKYITHOCTh BCEX BEKTOPOB TPEXMEPHOTO MPOCTPAHCTBA, HAYAJIO
KOTOPBIX COBIANAET C HAYAIOM KOOPAMHAT, a KOHIIbI JIEKAT HA HEKOTOPOH mpsiMoit? OObBSICHHUTH
OTBeT.

HaiiTi KoopJMHATH BeKTOpa x = (7,—5,2) B 6asuce (el’, e, € ) , €CJIM OH 3aJIaH B ba3uce

e,6,,6, U € =€ —€)+€3, €5 =—€ +6,—2e3, €3 =—0€ +2€, +63.

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

Haiitu ob1iee pereHne HeOJHOPOIHOM cucTeMbl, TOCTpouTh D.C.P. oqHOpPOIHOMN CHCTEMBI

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

Haiitu pa3MepHOCTb M 6a3MC CyMMBI M IIEPECEUEHUS JIMHEMHBIX TTOAIPOCTPAHCTB, IIOCTPOECHHBIX Ha
cucremax Bektopos @, = (1,0,1), a,=(111), a,=(212) u b =(2,0,0), b, =(0,2,2),b,=(2,0,2) .

Bapuanr 6
Jloka3aTb, 4TO MHOYKECTBO BCEX N-MEPHBIX BEKTOPOB, KOOPAWHATHI KOTOPBIX YIIOBJIETBOPSIOT
ypaBHEHHIO X, + X, +...+ X, =0, sgBisgeTcs MOANPOCTPAHCTBOM B R", HAWTH €ro pa3sMepHOCTh H
Kakou-HUOyh O6a3uc.
Haiiti xoopaunatel Bektopa X =(3,2,1) B 0asuce el',e'z,e'3 , €CJIM OH 3ajaH B Oasuce €,,€,,6; u

! !

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

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

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

HccnenoBaTte Ha TMHEWHYIO 3aBUCUMOCTh CUCTEMY BEKTOPOB SiN X,COS X,C0S2X Ha (—x /2,7 /2).

Bapuanr 7
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SBnsieTcs U JIMHEWHBIM MMPOCTPAHCTBOM MHOECTBO BCEX TMOCIIEI0BATEIIBHOCTEH {an }, CXOISIIHXCS

K 0? OOBICHUTD OTBET.
Haiitu xoopauHatel BekTopa x = (1,2,3) B 0asmce el.1e.2,e.3 , €CITU OH 3ajiaH B Oasuce €,€,,8; u

!

1 =€ +2e, ,e)=0 -6, €, =—€ +€,+6;.

7 6 3 7
Haiitu oniperenmurens 0 1 4 0
0 2 3 0
5 6 5 4

Haiitu o61iee pereHne HEOTHOPOIHOM crcTeMbl, TOCTpouTh D.C.P. oqHOpPOIHOH cHUCTEMBI

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

Haiiti pasMepHOCTb ¥ 6a3MC CYMMBI U IIEPECCUCHHS JIMHEWHBIX MTOAIPOCTPAHCTB, TOCTPOCHHBIX Ha
cucremax BektopoB «, = (1,2,1), a, =(LL,-1), a; =(1,3,3) u b, =(2,3,-1), b, =(1,2,2),
b, =(L1,-3) .

Bapuanr 8

OGpa3yer Jiu JTMHEHHOE IPOCTPAHCTBO MHOXKECTBO Beex auddepenuupyembix pyukuumii @ = f (t),
b=g (t), B KOTOPOM OIIpEIeNICHBI ONEpalui CyMMbI | (t) g (t) U NIPOU3BEIECHHS Ha YUCIIO
a-f(t)?

Haiftn koopmHaThl BekTopa X =(0,1,1) B Gasuce €,€,,€,, eciv OH 3a/1aH B Oasuce €,€,,€; u
! !

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

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

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

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

HccnenoBate Ha TMHEWHYIO 3aBUCUMOCTh CUCTEMY BEKTOPOB Sin X,C0S X,SiN2X Ha (—z /2,7 /2).

Bapuant 9
Haiitn 0©asuc m pa3MepHOCTh TPOCTPAHCTBA MaTpUIl pazMepa 3x2 ¢ OOBIYHBIMH OMEpPAIUSIMH
CIIOKEHMSI U YMHOXKEHHS Ha YHUCIIO.
Haiitu koopaunatel Bektopa X = (—1,1,—1) B 0asuce €;,€,,€,, eciu oH 3aJ1aH B Oa3uce €,€,,6; u

! ’

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

p 1 2 X = 3 5
eIINTh MAaTPUYHOE ypaBHEHUE 3 41%7l5 o

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

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

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

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

O6pa3yer i MMHEHHOE NPOCTPAHCTBO BCEX MOIOKHUTENBHBIX UHCEN, B KOTOPOM CyMMa JIFOOBIX JIBYX
snementoB d n D samaercs xax @ -0 ; a npoussenenue moGoro snementa a na mo6oe Uncno
y ects al?

Haiftn koop/mHaThl BekTOpa x = (7,-5,2) B Gasucee€,,€,,e,, ECU OH 3aj1aH B 6asuce €,€,,€; u

B =€ +€3, €5 =€ +€,y, €3 =6+, +E3.

p Y 2 1) (35
CIIUTh MATPUYHOE YPABHEHUEC 3 4715 o

Haiitu obmiee pemenue HeoAHOPOAHOU cucTeMbl, HocTpouTh @.C.P. oqHOPOAHON CUCTEMBI
2X —2X9 +3X3—%X4 =1 |2X —2X, +3%X;—X, =0
Xp+ Xy +X3=1 X\ +X, +%X;=0
X =Xy +4X3 = X4 =2 3% =X, +4%,—X%X, =0

2X

WccenenoBaTh Ha TIMHEHHYIO 3aBUCUMOCTB CUCTEMY BEKTOPOB €°,e ", e Ha (—o0,+w).

0) KpUTEepHUH OLIEHUBAHMS KOMIIETEHINH (pe3yJIbTaToOB):

KontponpHast paboTa cuymTaeTcs BBIIOJTHEHHOW, €CIIM TPaBWIBHO PEIICHBl KaK MHHAMYM 3 3a1adu
(momydeno 18 6amioB U BeIIIE).

B) ONMCAHUE IIKaJIbl OLEHUBAHUS:
Bce penienHble 3aaHus B KaKIOM BapHaHTEe CymMMapHO oleHuBarorcs 30 Oamamu: KakJoe 3aJaHue

OLICHUBAETCA B 0.

Onenka Kpurepun onenkn

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

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

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

HeynosnerBoputensHo | CymMmMa 0ajioB pelIeHHBIX 337124
c 0 no 14 6amnos
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MHCTUTYT aTOMHOV 3JHepPreTHKM ~

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

(IATD HUSTY MU®W)

WHCTHUTYT OBHIEA MPO®ECCUOHAJBHOM MOJATIOTOBKHA
Kadeapa Bbicuieil MaTeMaTHKH

Hanpasnenue 14.03.02 «SnepHble pU3NKa H TEXHOJIOTHN»
MOJITOTOBKH

OOpazoBarenbHas «HHHOBaIMOHHBIE IIePHBIE TEXHOJIOTHI
porpaMma

JucnuniamHa Jluneiinas aareopa

KomiuiekT 3agaHuil 1J151 KOHTPOJIbLHOU PadoThI 2

BapuanTt 1

1. Haiitu Matpuiy (B 6asuce (i , j,K) ), 06pa3 i sapo olepartopa 3epKalbHOTO OTPAKEHUS OTHOCHTEIBHO
miockocTd X—Yy—2=0,

2. Haiftu matpuny B 6a3uce (el', e;, eé), roe € =e —e,+e,, e, =—e +e, —2e,,

' 1 0 2
e; =—€, +2e, +e,, eciu oHa 3aj1aHa B Oasuce (€, €,, €
3 1 2 3 ( 1 2 3) 3 1 0l
1 1 -2
3. Haiiti coOcTBEHHBIE BEKTOPHI i COOCTBEHHBIE 3HAYCHUS
-1 3 -1}
1 -2 2

[IpuBomuTcs nu MaTpula K JauaroHaidbHoMy Buay? Ecnu ga, To HalTH OuaroHanbHBI BUA U
JTUArOHATTM3UPYIOUTYI0 MATPHUILY.

4. IIpuBecTH KBaJpaTU4YHYIO (OpMY K KAHOHMYECKOMY BHJy C ITOMOIIBI0 MeTo1a Jlarpanixka
4X7 +8X,X, + 4% X, +3X; —4X.
5. UccnenoBarh KpUBYIO BTOPOTO MOPSAKA U TIOCTPOUTS €€.

3x* +3y° +2xy —12x -4y +1=0.

Bapmuanr 2

1. Haiiti Matpuny (B 6asuce (i, ]IZ) ), 00pa3 u Aapo omeparopa CAMMETPHUH OTHOCUTEIHHO MPSMOMN
X=y=-2/2.
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’

’ eé),rne e/ =e —€,+6e,, 6, =—6 +e, 28,

2. Haiitu matpuiy B 6a3uce (el’, e

2 1 0
e, =—€ +2e, +€,, eclii oHa 3a/aHa B 6asuce (el, e, 63) :
3 0 4|
1 -1 2
o -1 0
3. Haiitu coOcTBEHHBIC BEKTOPHI M COOCTBEHHbIE 3HAYCHUS
-1 2 0|
1 -11

[IpuBoauTcs 1M MaTpuua K JuaroHagbHOMY Buay? Eciaum na, TO HaWTH OMAroHAJbHBIA BUI H
JUArOHATM3UPYIOLIYIO MATPHUILY.

2 2
4. Ipusect popMy K KAHOHUIECKOMY BUAY C IIOMOIIBIO MeToaa Jlarpamka X, +4AX X, + 4% X — X5

5. UccnenoBath KpUBYIO BTOPOTO MOPSAKA U IOCTPOUTH €€.

2% +2y* —4xy —8x+8y +1=0.

Bapuanr 3

1. Haiitu Matpuiy (B 6asuce (i , j,K) ), 06pa3 i sapo olepartopa 3epKalbHOTO OTPAKEHUS OTHOCHTEIBHO
mI0cKocTH 2X+Y—22=0.

’

. eé),rz[e e/ =¢ €, +6,, e, =—€ +¢e, —2¢,,

2. Haiita matpuiy B 6a3uce (el’, e

e, =—€, + 2e, +€,, eclu OHa 3aJaHa B 6azuce (el, e, 63) 0 2 3
4 1 0
2 -1 -2
5 1 1

3. Haiitu coOcTBeHHBIE BEKTOPHI M COOCTBEHHBIC 3HAUCHHS 0 2 1 [MpuBoauTCs MM MaTpuna K
0 -1 2

nuaroHanbHoMy Buny? Ecnu a, To HallTH TuaroHaiabHbBIN BUJ M JUArOHATU3UPYIOLIYI0 MAaTPHUILY.
4. TIpuBectu GpopMy K KAHOHUYECKOMY BULY C TOMOILbIO MeToAa Jlarpanxa

X2+ 2X, X, + 2X Xg — 3XZ —BX, X, — 4X..
5. MccnenoBaTh KPpUBYIO BTOPOTO MOPSIAKA U MOCTPOUTH €€

X° +y> +4xy +4x+2y-5=0.

Bapmuanr 4

1. Haitru Matpuny (8 6asuce (i , J,K)), 06pa3 1 s1po omepaTopa 3epKaIbHOTO OTPAKEHHS OTHOCHTETBHO
miockocTd X+ Y =0,

4

i eé),rz[e e/ =e —€,+e,, e, =—e +e,—2¢,,

2. Haiitu matpuiy B 6a3uce (e', e

1 2 0
e, =—€, +2e, +€,, ecliu OHa 3aJaHa B 6azuce (el, e, 63) s 0 1|
2 1 -1
” 5 -1 -1
3. Haiitu coOcTBeHHBIE BEKTOPHI M COOCTBEHHBIC 3HAYCHHS 0 [MpuBoguTCs MM MaTpuua K
0 -1 4

AnaroHaJJbHOMY BI/I,HY? Ecimu Aa, TO HalTH JUaroHaJlbHBIN BUJI U ANaroHaJJU3UPYOIYIO MaTpuLy.
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4. TpuBectn GpopMy K KAHOHUIECKOMY BHJIY C IIOMOIILI0 MeTo1a JIarpanika
X+ 4X X, + 2% Xy + 3X5 + 2X,Xg — X2,
5. HccnenoBarh KpUBYIO BTOPOTO MOPSIIKA U TOCTPOUTH €€.

5x° +5y? —2xy +10x -2y +1=0.

Bapuanr S

1. Haiitu marpuny (8 6asuce (i, k), o0pa3 u sApo oreparopa OPTOrOHAIBHON MPOEKIIUU HA TIPIMYIO
X=y=2.

’

2. Haiitu matpuiy B 6a3uce (el’, e,

€;).tne € =e —€, +e; , & =—e +e, —2¢;,

, 2 01
e, =—€, +2e, +e,, ecnu oHa 3a1aHa B Oasuce (€, €,, € .
oo (& & &) 3 0 2|
-1 1 2
6 -2 -1
3. Haiitu cOOCTBEHHBIE BEKTOPBI U COOCTBEHHBIE 3HAYECHHUSI 1 5 1
1 -2 4

[IpuBoguTCcss 7M1 MaTpuila K JauaroHalibHOMy Bunay? Ecim na, ToO HaWTH JIuaroHaJbHBIA BUI U
JUArOHAJM3UPYIOLIYI0 MaTPULLY.
4. IlpuBectu hopMy K KAaHOHHUECKOMY BUJy C TOMOIIbIO MeToa Jlarpamxa

X+ AX X, — X2 — 2X, X, + 2XZ.

5. Hccnenosath KPpHUBYIO BTOPOTO ITOPsSIJAKA U ITOCTPOUTD €€.

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

Bapmuanr 6

1. Haiitn Matpuiy (B 6asuce (i , j,K) ), 06pa3 i sapo omepartopa 3epKalbHOTO OTPAXKEHHS OTHOCHTEIBHO
mIockocT X+2y—-2=0.

4

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

€)).tae & =€ —€, +&, , & =~ +e, —2¢,,

e, =—€, + 2e, +€,, ecliu OHa 3aJaHa B 6azuce (el, e,, 63) (2) i’ 21 .
0 -1 2
3 1 -1

3. Haiitu coOCTBEHHEBIE BCKTOPBI U COOCTBEHHBIE 3HAUCHMS 2 2 1 HpI/IBOJII/ITC}I JIK MaTpula K

-2 1 4

nuaroHagpHoMy Buny? Ecnu na, To HAaWTH IWaroHajdbHbIA BUA U IHATrOHATA3UPYIOLIYIO MaTPUILY.

4. IMpuBect popMy K KAHOHHUECKOMY BHTY C TIOMOIIbIO MeTo 1a Jlarpamika.
X+ 4X X, + 4X X, +3X2 + 44X, X, — XS

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

Bapuant 7

1. Haiitu matpuny (B 6a3uce (T, ],lZ) ), 00pa3 u Aapo orneparopa NPOSKTUPOBAHUS HA INIOCKOCTh
X+2y-2z=0.

!

’ eé),rz[e e/ =e —€,+8e,, e, =—6 +e,—2¢,,

2. Haiitu matpuiy B 6a3uce (el’, €

e, =—€, +2e, +€,, eclii OHa 3aJaHa B 6asuce (el, e, 63) ; i’ _01 :
0 2 1 |
2 0 -1

3. Haiitu coGcTBeHHbIE BEKTOPbI U COOCTBEHHbIE 3HAYeHUs | ¢ 1 _q | IlpuBoauTes m Matpuua K
-1 0 2

nuaroHanbHoMy Buny? Ecnu na, To HAlTH AMArOHANBHBIM BUJT M TMATOHATU3UPYIOUIYIO MAaTPHILY.
4. IlpuBectu hopMy K KaHOHHUECKOMY BUJy C TOMOIIbIO MeToa Jlarpanxa

X7+ 2%, X, + 2X Xg — 3XZ —BX, X, — 4X..
5. UccnenoBaTh KpUBYIO BTOPOTO TOPAJIKA U IIOCTPOUTD €€

X° + Yy +4xy+4x+2y-5=0.

BapuanTt 8

1. Haiitu matpuny (B 6asuce (T, ],IZ) ), 00pa3 u Aapo omeparopa NPOESKTHPOBAHUS HA INIOCKOCTh
2Xx—-y+z=0.

4

2. Haiitn matpuny B 6a3uce (el', €, eé), roe €, =€ —€,+6,, e, =—6 +e, —2e,,
2

e, = —€, +2e, +&,, ecim oHa 3a/1aHa B Oasuce (el, e, 63) 12 .
3 0 2]
1 01
. 2 10
3. HaiiT cOOCTBEHHBIC BEKTOPHI M COOCTBEHHBIC 3HAYCHUS L 20 [MpuBoauTCs MM Marpuna K
-1 1 3

nuaroHainsHOMY Buay? Eciu na, To HaillTH TUaroHaJbHBIA BUJT U AUATOHAJIM3UPYIOIIYIO MATPHUILY.

4. IlpuBecTH KBaJpaTHYHYIO (popMy K KaHOHHYECKOMY BHTy C TOMOIIbIO MeToaa Jlarpanxa
AXZ +8X X, + 4X Xy +3X2 —4XZ.

5. UccnenoBath KpUBYIO BTOPOTO HOPSAKA U TIOCTPOUTH €€.
5x° +5y* —2xy +10x -2y +1=0.
Bapuanr 9

1. Haiitt Matpuny (8 6asuce (i , |, IZ) ), 00pa3 u Aapo omneparopa MPOESKTUPOBAHUS HA TIIOCKOCTh
2X—-y+3z=0.
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’

5, €).Tnc € =e —€,+e;, & =—e +e,—2¢,

2. Haiitu matpuiy B 6a3uce (el’, e

0 1 2
e, =—€, + 2e, +€,, ecli OHa 3a]aHa B 6asuce (el, e, 63) .
-1 -2 1
. 10

3. Haiitu coOcTBeHHBIE BEKTOPHI M COOCTBEHHBIC 3HAYCHUS [IpuBoguTcs M mMaTpuna K
1 40
-1 1 5

nuaroHainsHoMy Buay? Eciu na, To HallTH THaroHaJIbHBIA BUJT U AMATOHAIM3UPYIOIIYIO MaTPHUILY.

4. IpuBecTtr GopMy K KAHOHHUYSCKOMY BUY C IIOMOINBIO MeTo1a Jlarpamika.
X+ AX X, +4X X, +3X5 + 4X, X, — X2
5. I/ICCJ'IG,I[OBEITB KpI/IBYIO BTOpOFO HOpﬂI[Ka nu HOCTpOI/ITb (§]¥]

—X>—y?+2xy +2x -2y +1=0.

Bapuant 10

1. Haiitt Matpuny (8 6asuce (i , |, IZ) ), 00pa3 u sAapo orneparopa NPOESKTUPOBAHUS HA IIIOCKOCTh
X+y+z=0.

4

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

€)).tae & =€ —€, +e, , & =~ +e, - 2¢,,

e, = —€, +2e, +&,, ecim oHa 3aj1aHa B Oasuce (el, e, 63) é _11 (1)
2 3 1
5 1 -1

3. Haiiti coOCTBEHHBIE BEKTOPHI M COOCTBEHHbIC 3HAUYCHHS o 4 _1p | HpuBomuTcst i MaTpHIa K
-2 1 6

nuaroHanbHOMY Buny? Ecnu na, To HaliTH AMArOHATBHBIN BUJ M TUATOHATU3UPYIOIIYIO MAaTPHILY.
4. IlpuBectu hopMy K KAaHOHHUECKOMY BHUJy C TOMOIIbIO MeToa Jlarpanxa

X2+ AX X, — X2 — 2X, X, + 2%2.

5. UccnenoBath KpUBYIO BTOPOTO MOPSAKA U IOCTPOUTD €€.

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

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

B) OIIMCAHHUC IINIKAJIbI OIICHUBAHUS.
Bce perieHHble 3a1aHus B K&KIOM BapHaHTe CyMMapHO olleHuBaroTcs 30 OayamMu: Kax10e U3 3aaHuii
OLICHUBAETCA B 6 0AJUJIOB.

Ouenka Kpurepun onieHKku

OtinyHO CymMma 6aJu10B peleHHbIX 3a/1a4
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¢ 23 no 25 6amioB

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

¢ 0 1o 14 6amnos
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