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O0JacTh NpUMeHeHHus

®onn omneHouHbix cpeactB (POC) — sBusercs 00s3aTeTbHBIM TPUIIOKEHHEM K pabodeid
nporpaMMe TUCHMIUIMHBI «JInHelHas anreOpa» W obecreunBaeT MPOBEPKY OCBOCHHS TUIAHHPYEMBIX
pe3ysbTaToB 00yueHHs (KOMIIETEHIIMA M WX WHIWKATOPOB) IMOCPEACTBOM MEPOMPHUSATHH TEKYyIICH U
HpOMC)KyTO‘IHOﬁ arrecTaluy 1o JUCHUIIJINHE.

Heau n 3a1a4u GoHIA OLIEHOUYHBIX CPEICTB

Henpto @DoHAa OIEHOYHBIX CPEACTB SBISETCS YCTAHOBJIIEHHWE COOTBETCTBUS YPOBHS
MOJATOTOBKUA 00ydaromuxcsi TpeOoBaHUSAM (efepalbHOr0 TrOCyAapCTBEHHOTO 00pa30BaTeIbHOIO
CTaHjapTa.

JUis  pocTuKeHHsl TMOCTaBlieHHOW 1enu @OOHIOM OLIGHOYHBIX CPEJICTB MO JAUCLHUILIIMHE
«JluneitHas anreOpa» pemarTcs CICIYIOIINE 33 a9H:

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

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

— obecriedeHre COOTBETCTBHS Pe3yabTaTOB OOyueHHUs 3adadam Oyayimied npodeccruoHalbHON
ACATCIIBHOCTH Y€pPC3 COBCPHICHCTBOBAHHUEC TPAIULIMOHHBIX W BHCAPCHHUC HMHHOBAIIMOHHLIX MCETOIOB
oOydeHus B 00pa3oBaTeNbHBII MpoliecC B paMKaxX JaHHOW JUCIUILTUHBIL.



1. Ilepedyens MUIaHUpPYeMBIX Ppe3yJbTATOB OOy4YeHHs] IO JAUCHHUILINHE,

COOTHECCHHBIX C

IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEeHUsI 00pa30BaTeIbHON MPOrpPaMMbI

1.1. B pesynomame oceoenusn OII obyuarouwguiica 0onicen 061a0ems cieoyiouiumu pe3yibmamamnu
00yuenus no oucyunaune:

Kon HaumenoBanue Koa v HauMeHOBaHUE MHANKATOPA JOCTHKEHUS

KOMIIeTeHIHH KOMIEeTeHIIUH KOMIEeTeHIUH

OIlK-1 Crniocoben 3-OIIK-1 3HaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
UCIIO0JIb30BaTh JUCLUIUIMH B IPO(QECCUOHANIBHOMN e TeIbHOCTH,
0a30Bble 3HAHUS METO/bl MATEMATUYECKOT0 aHAJIM3a U MOJICIIMPOBAHMS,
€CTECTBEHHOHAYYHbIX | TEOPETHUECKOTO U 3KCIIEPUMEHTAIBHOTO
JUCLUTUIMH B MCCIICTIOBAHMS
npoheccHOHaNbHOH V-OIIK-1 YMmeTs ucronp30BaTh OCHOBHBIE 3aKOHBI
ACATCIBHOCTH, €CTECTBCHHOHAYYHBIX JIUCIHUIUIMH B MPo(eccrnoHaIbHOM
IIPUMCHATD MCTO/IBI JIEATEIbHOCTH, IPUMEHSTh METOJIBI MATEMATUYECKOT O
MaTCMaTHHCCKOTO aHaJIM3a ¥ MOJICJTUPOBAHUS, TECOPETHYCCKOTO U
aHaln3a v HKCIEPUMEHTATBHOTO UCCIICOBAHUS
MOJICTHPOBAHHA, B-OIIK-1 Bnaners HaBbIKaMH UCII0JIb30BaHMSI OCHOBHBIX
TCOPETHHECKOTo 1 3aKOHOB €CTECTBEHHOHAYYHbBIX JUCLUIUIMH B
KCIICPHMCHTAIILHOTO npoeCCHOHATLHOMN IS TeTbHOCTH, TPUMEHEHHS
uecacnoBatA METO/I0B MaTeMaTHYECKOro aHaJIM3a U MOJIEIMPOBaHUS,

TEOPETUYECKOTO M SKCIIEPUMEHTAIBLHOTO HCCIIEIOBAHNUS

[1K-1 Crnoco6en co3naBars | 3-1IK-1 3Hate HEHTpOHHO-(GHU3WYECKHE NPOIECCH B
TEOPETUYECKHE U peakropax, IPOLIECCHI THJIPOJJMHAMUKH u
MaTeMaTHYECKUE TEIUIOMACCONIEPEHOCa B AKTUBHBIX  30HAX  WIH
MOJIENH, BO3/ICHCTBHE HMOHU3UPYIOILEro U3ITy4YeHUs Ha
OIKCHIBAIOIIINE MaTepHuaibl, YeJOBeKa U OOBEKTHI OKPYKAIOUIEH Cpebl,
HEHTPOHHO- CHCTEMBI yueTa, KOHTPOJIS AIePHBIX MaTepUaIoB
pusmueckue V-IIK-1  YmMerp  co3gaBaTh  TEOPETHYECKHE U
NPOLIECCHI B MaTeMaTU4YeCKHe MO B TPo(ecCHOHaNbHON 007IaCTH
peaxTopax, HpOUCCChl | B_ITK-1 BnameTs HaBBIKaMH paGOTHI C COBPEMEHHBIMH
THAPOAMHAMHUKI 1 pacyeTHBIMU IPOTPaMMHBIMH CPEJCTBAMU
TEIIOMACCONIEPEHOCA
B aKTHUBHBIX 30HaX
WJIU BO3JEHCTBUE
MOHU3UPYIOIIETO
U3Iy4EHHUs Ha
MaTepHabl, YeIOBEKa
U OOBEKTHI
OKpY>Karolleu Cpeibl,
CHCTEMBI yueTa,
KOHTPOJIS SIIEPHBIX
MaTepHaJoB

VKE-1 Cnocoben 3-VKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
UCTIOJIF30BaTh 3HAHUS | TUCIUILINH, METOIbI MATEMATHIECKOTO aHaIM3a 1
€CTeCTBEHHOHAYYHBIX | MOJEIMPOBAHUS, TEOPETHUECKOTO U
JVCTIATUTHH, IKCIIEPUMEHTAITBHOTO HCCIICIIOBAHUS
HPUMECHATH MCTOJIBI V-VKE-1 ymeTh: HCIIONB30BaTh MATEMATUYECKHUE
MaTeMaTuieCcKoro METOJIbl B TEXHUYECKUX TPUIIOKEHUSX, PACCIUTHIBATD
aHajn3a n OCHOBHBIE YHCIIOBBIE XaPAKTEPUCTHKU CIy4aiHbIX
MOZCINPOBaHN, BEJIMYUH, PELIaTh OCHOBHBIC 3a1a4 MaTEMAaTHIECKOU
TCOPETHHCCKOTO H CTaTHUCTUKH; pEIIaTh THIIOBbIC PACUETHHIC 331a4H




SKCIICPUMCHTAJIIbHOTO
HCCICO0OBaHUs B
IIOCTAaBJICHHBIX
3aJadyax

B-VYKE-1 BnageTh: MeTOgaMHu MaTeMaTUUECKOT'O aHAJIU3a
¥ MOJETMPOBAHUS; METOAAMHU PEIICHUS 33124 aHaIU3a U
pacdeTa XapaKTepUCTHK (PU3NIECKUX CHCTEM,
OCHOBHBIMH ITPHEMaMH 00pabOTKH SKCIIEPUMEHTAIBHBIX
JAHHBIX, METOJIaMH PAaOOTHI C IPUKJIATHBIMU
IPOTPaMMHBIMU IPOYKTaAMHU

1.2. Dmanwt hopmuposanus komnemenyuii 6 npoyecce océoenusn OIl

KoMnoHeHThl KOMIIETEHIMH, Kak MpaBuiIo, (HOPMHUPYIOTCS MPU HM3IYYEHUH HECKOJIbKHX
JUCLHUIIIMH, a TAaKK€ B HEMAJIOM CTEIEHU B Ipolecce NpoxoxzacHus npaktuk, HUP u Bo Bpems
CaMOCTOSTENIbHON paboThl oOydvarorierocs. Bemonnenne u 3ammura BKP sBisirorcs Bugom ydeOHOM
JeSITeIbHOCTH, KOTOPBIH 3aBepIlacT mporecc (OpMUPOBAHHSI KOMIETEHIUH.

Oranbl GOpMUPOBAHUS KOMIIETEHILIUU B MIPOLIECCE OCBOCHUS TUCIUTUIUHBI:
- Ha4YaJbHbIi 3Tam — Ha 3TOM dTane (OPMUPYIOTCS 3HAHHEBBIE M HHCTPYMEHTAIbHBIC OCHOBBI
KOMIIETEHIIMM, OCBaMBalOTCA OCHOBHBbIE Kareropuu, (opmupyiorcs 6a3oBble ymeHHs. CTyaeHT
BOCIIPOM3BOAMT TEPMHUHBI, (PAKThI, METOBI, IIOHATHS, IPUHIIUIIBI U IPABMIIA; PEIIacT YIeOHbIC 3aaun
o o6pasiy;
- OCHOBHOM »Tan — 3HaHWS, YMEHHUS, HaBbIKM, obOecreuuBarouiyie (HOpMHUPOBAHHE KOMIIETEHLUHU,
3HAQUUTEJIbHO BO3pACTalOT, HO €Ule€ HEe JOCTUralrT HMTOrOBBIX 3HaueHWil. Ha 3Tom 3Tame cTyneHT
OCBaMBaeT aHAJIUTHYECKHUE JACHCTBUS C NPEIMETHbIMU 3HAHUAMU [0 JUCUUIUIMHE, CIOCOOEH
CaMOCTOSITENILHO pellaTh yueOHbIe 3a/1aul, BHOCS KOPPEKTUBBI B aJTOPUTM JEHCTBUM, OCYILIECTBISSA
KOPPEKIIHIO B X0/1€ padOThI, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIE YCIIOBUS;
- 3aBepIIAKIIMH 3Tall — HA 3TOM 3Tale CTYAEHT JOCTUraeT MTOTOBBIX IOKa3aTesiel MO 3asBICHHOU
KOMIIETEHIIMH, TO €CThb OCBAaWBAET BECh HEOOXOAUMBII 00BEM 3HAHUI, OBJIAIEBAET BCEMU YMEHUSIMU U
HaBbIKaMU B cepe 3asBieHHON komreTeHIHH. OH cmocoOeH HCIOJIb30BaTh 3TU 3HAHMS, YMEHHS,
HAaBBIKYU IPU PELLIEHUH 33/1a4 MOBBIIIEHHOMN CJI0)KHOCTH U B HECTaHIAPTHBIX YCIOBUSX.

Ortanbl  (QOpMHUPOBAHUS KOMIIETEHLUH B XOJE OCBOCHHUS JAUCLHUILIMHBI
tematndeckom miane (cm. PIT/T).

OTpaXarTCsd B

1.3. Ca3b Mexkay popMupyeMbIMH KOMIIETEHIMAMH M GopMaMi KOHTPOJISAA X OCBOEHUS

Ne ni/m KonTpoaupyemsie pa3aesanl Kon xonTpOo/mpyemoii HaumeHoBaHue
(TeMbI) TUCHUTIIMHBI KOMIeTeHIINH OLICHOYHOI'0 CPeACTBa
/ TeKyIei n
NuaukaTop nocTuskeHust NPOMeKYTOYHOM
KOMIeTeHIINH arrecTanuu
Texymas arrectanus, 2 ceMmecTp
1. Marpuubl, onpeReJTuTeNH, 3-YKE-1; V-VKE-1; B-VKE-1 |[KP Ne 1, /I3 «JIuneiinas

CHCTEeMbI YPABHEHUH

3-OlIK-1; Y-OIIK-1; B-OIIK-1
3-11K-1; V-IIK-1; B-TIK-1

anreOpa».

2. JIuHelHbIe IPOCTPAHCTBA U 3-VKE-1; V-VKE-1; B-VKE-1 [KP Ne 1, KP Ne 2, /13
MOINPOCTPAHCTBA, 6a3uc, 3-OlK-1; Y-OIIK-1; B-OIIK-1 | «JIuneiinas anreGpa».
KOOPIUHATHI, THHEHHBIC 3-IIK-1; V-TIK-1; B-TIK-1
OIepaTOPEI

3. EBKnMI0BEI IPOCTPaHCTBA, 3-YKE-1; YV-VKE-1; B-VKE-1 |KP Ne 2 U/I3 «Jluneiinas

KBaJpaTHyHbIe (GOPMBI

3-OIIK-1; Y-OIIK-1; B-OIIK-1
3-11K-1; V-IIK-1; B-TIK-1

anredpa».

IIpomexyTo

YHAsl aTTeCTallusl, 2 ceMecTp

OK3aMCH

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

3-11K-1; V-IIK-1; B-TIK-1

JK3aMeHAIlMOHHBIN OMJIeT




2. Onucanmne nmoka3aresieil M KpUTeprueB OLEHNBAHUS KOMIIETEHIIUIT HA Pa3JIMYHbIX dTanax ux GopMHUPOBAHNS, ONIMCAHUE IIKAJ OLeHUBAHMS
KoneunsiMu pe3yjibTaTaMu OCBOCHUA IMPOrpaMMbl AUCHHUIUIMHBL ABJISAIOTCA CCI)OpMI/IpOBaHHBIe KOTHUTHUBHBIC ACCKPHUIITOPLI «3HATH», «KYMCTbH)»,

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

M3yUYEHUS TUCIMILIMHEI 10 STalaM B paMKax pa3MyHOro BUa y4eOHBIX 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 1eMOHCTpUpYeT cBOOOIHOE 00NagaHue
cpopmuposanvl Ha 8bICOKOM KOMIIETEHIUSIMU, CIIOCOOEH IPUMEHUTh 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
HPUKJIAJHOTO XapaKTepa Ha OCHOBE U3Y4YE€HHBIX
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 ¢ yeasamMu u | JIeSTeIbHOCTH, HEXEJIU IO | U IPaMOTHO MCMOJIb30BaTh 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 JIEMOHCTPHPYET BIIQJICHHC 65-69 D/Y noBnerBopuTenbHO/
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 OTcyTcTBHE MPU3HAKOB IIOPOTOBOTO YPOBHS: KOMIETEHIIUH HE CPOPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/
CTyneHT He B COCTOSIHUHM TPOJIEMOHCTPUPOBATh 00IaJaHNe KOMITETCHIIUSIMH B Heszaureno

CTAHJAPTHBIX CUTYyalludX.




OneHnBaHUE Pe3yNbTaTOB OOYUEHHUsSI CTYAEHTOB MO AWCIHILTUHE OCYIIECTBISICTCS MO PETJIAMEHTY
TEKYILEro KOHTPOJISI U MPOMEXKYTOYHOM aTTECTALIUH.

Kpurepuu oneHnBaHusi KOMIETEHIUNA HAa KaXK10M 3Tare U3y4yeHus TUCLMIUIMHBI IS KaXXI0ro BUIa
OLIEHOYHOTO cpeacTBa U npuBoAsTcs B 1. 4 ®OC. Mtorosslii ypoBeHb chOpMUPOBAHHOCTH KOMIETEHIIUU
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 1eSATeJIbHOCTH, XaPAKTEPU3YIOIIUX 3TANbI GOPMUPOBAHUS KOMIIETEHIIUIA

— HWrorosas arrecranus MO JUCUUIUIMHE SBJIAECTCS MHTErPaJbHBIM I10KA3aTelIeM KadyecTBa
TEOPETUYECKNX W TNPAKTUYECKUX 3HAHWNA W HABBIKOB OOYYAIONMXCSA MO TUCIHHUIUIMHE U
CKJIa/IBIBAETCS U3 OLEHOK, ITOIYYEHHBIX B XOJI€ TEKYIIEH U IPOMEKYTOYHON aTTECTALIUN.

— Tekymas arrecranusi B CeMeCTpe IPOBOAUTCS C IEJbl0 OOECleYeHUuss 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 OCyIIECTBISAETCS 1B pa3a B CEMECTP:

o koHTponbHast Touka Ne 1 (KT Ne 1) — BbIcTaBisieTcss B JIEKTPOHHYIO BEJOMOCTb HE
no3jHee 8 Henenu ydyeOHOro cemectpa. Bkitowaer B ce0si OLIEHKY MEpONpUSTHHA
TEKYIIEro KOHTPOJISI ayJUTOPHOW M CaMOCTOSITENIbHOM padoThl 00ydaromerocs Mo
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 ydeOHoOro cemectpa. Bximrouaer B ceOsi OLEHKY MEpONpPUSATHIMA
TEKYIIEro KOHTPOJISI ayJUTOPHOW M CaMOCTOSITENIbHOM padoThl 00ydaromierocs Mo
paszzaenam/TeMaM y4eOHON AUCHUILTUHBI ¢ 9 1o 16 Heneno yueOHOro ceMecTpa.

— PesynbraThl Tekymieil M NPOMEXKYTOUHOW aTTecTalMM MOABOIATCA IO IKajle OaulbHO-
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 OalyIOB 3a OLIEHOYHOE CPEICTBO — 3TO KOJMYECTBO OaijioB, HaOpaHHOE
00y4aromuMcsl, IpU KOTOPOM OLIEHOYHOE CPEICTBO 3aCUMTHIBACTCA, B IPOTUBHOM Cilydae OOyJaromuiics
JOJDKEH JIMKBUJIMPOBATh IOSBUBLIYIOCS — AKaJeMHUYECKYI 3aJ0JDKEHHOCTh 10  TEKyLed wim
MPOMEKXYTOUHOW arrecTannud. MHUHHMMaNIbHOE KOJMYECTBO OaioB 3a TEKYIIyI0 aTTeCTaluio, B T.U.
OT/EJIbHOE OLICHOYHOE CPEJICTBO B €€ COCTaBe, U IPOMEKYTOUHYIO aTrTecTaluio coctaBiser 60% ot
COOTBETCTBYIOLINX MaKCHUMAaJIbHBIX OAJIOB.

4. TunoBble KOHTPOJbHBbIE 33IaHUSI MJIM MHbIe MaTepUajbl, HeOOXO0AUMbIe Uil OLEHKH 3HAHWIA,
YMeHM, HABBIKOB



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

«HaumoHanpHBIH HCCIENOBATENbCKUU AACPHBIU yHUBepcUuTeT « MUDU»

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

(IATD HUSTY MU®W)

OTAEJIEHUE SATEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue 14.05.01 SInepHble peakTOPbI 1 MaTEPUAJIbI
IIOATrOTOBKH

Crenpamsauust S| nepHble peakTopbl

Jucuunnuza JluHeiinas ajareopa

3K3AMEHAIIMOHHBIN BUJIET No__

1. Bompoc s npoBepku ypoBHsi oOyueHHoctd 3HATDH
Mampuubl, oeticmsus ¢ mampuyamu (C]lOcheHue mampuy, YMHOMNCEHUE HA YUCIO0, YMHOJICEHUE
mampuy, mparncnoruposgatue). Onpedenumenu K6AOPAMHbIX MAmMpuy nopsoKa n.

2. Bompoc ans npoBepku ypoBHs o0yueHHoctd 3SHATD

A0po u obpaz nunetinozo onepamopa. Teopema o pazmepHocmu 20pa u 00pa3a MUHeHO20
onepamopa.

3. Bonpoc anst mpoBepku ypoBHs o0yderHoctd YMETD

Hccnedosamsv kpugyto 6mopozo nopsaoka u nocmpoumsy ee.
—X* —y? +4xy+2x -4y +1=0.
4. Boripoc (3amavda/3aganue) s npoBepku ypoBHs o0yuenHoctu BJIAJIETD

111
111
. 111
Haumu CO6CWl€€HHbl€ SHAYeHUA u CO5CWI6‘€HHble 6eKniopsl onepamopa .
CocraBurenb H.5. KinuimmoHT
(moamuce)
3aBenyrontuii kapenpoii/
HavYaJIbHUK OTIEJICHUS H.C. CamoxuHn

(moamuce)

« » 20 .




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.
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«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)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue 14.05.01 SInepHble peakTOPbI 1 MaTEPUAJIbI
IIOATrOTOBKH

Crenpamsauust S| nepHble peakTopbl

Jucuunnuza JluHeiinas ajareopa
BOITPOCHI K DK3AMEHY

1. Marpunpl, AeiicTBUS ¢ MaTpULIAMH (CIIOKEHHE MaTPHUILl, YMHOKEHHE Ha YMCII0, YMHOKEHHE MATPHIL,
TPaHCIIOHUPOBAHUE).

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

3. Munop, anreOpandeckoe IOMONHEHHE. TeopeMa O pa3ioKeHUH OMpPEIEeTUTENs 10 dJIEMEHTaM psja
(6e3 moka3arenabCTBa).

4. TlepecTaHOBKHM, WHBEPCHH, YETHOCTb, HEUETHOCTb IepecTaHOBKH. OmpenercHrue ONpeaeTuTers
MaTpHUIIbl pa3Mepa N yepes MepecTaHOBKU U MHBEPCHH.

5. CaoiictBa ompeaenureneid. [lepectaHoBka CTpPOK, TpaHCIOHMPOBAHMUE, JIMHEWHOE CBOWMCTBO.
CaenctBus U3 cBoiicTB. Onpenenureny TpeyroabHONH MaTpPHIIbI, OJIOUHONW MaTPHIIbI.

6. CrexcTBre U3 TEOPEMBI O PA3IOKEHUH ONPEAeTUTENs ((PaTbITUBOC PA3TIOKEHUE).

7. OOparHas matpuua. Teopema 00 0OpaTHOI MaTpHIIE.

8. IlIpasmio Kpamepa pemieHusi CHCTEMBI JIMHEHHBIX alreOpanvdeckux ypaBHEHU (TeopeMa).

9. Panr marpuubl. basucublii MuHOp. CoXpaHeHHME paHra IpH 3JIEMEHTapHBIX MPeoOpazOBaHMSIX.
JluneiiHas 3aBUCHMOCTh M HE3aBUCHUMOCTH CTPOK Marpullbl. Teopema o OazucHoM muHOpe (6e3
Jl0Ka3aTenbcTBa). Bropoe ompenenenue paHra MaTpuibl (paHI — MaKCUMaJIbHOE KOJMYECTBO
JIMHEIHO He3aBUCHUMBIX CTPOK (CTOJIOII0B) B MaTpUIE).

10. Knaccudukanus cucreM JTUHEHHBIX anreOpanvyeckux ypaBHEHHH — COBMECTHBIE, HECOBMECTHBIE,
omnpezeneHHble, HeomnpeneneHusie. Teopema Kponekepa — Kamemnu. MccnenoBanue u penieHue
HEOJJHOPOAHBIX ¥ OAHOPOJHBIX cucteM. Meron ["aycca.

11. ®.C.P. onHopoaHo# cucreMbl. CTpyKTypa OOIIEro pelIeHNs HEOJHOPOAHBIX CUCTEM.

12. Jluneiinple mnpoctpancTBa. Ilpumepsl. JIuHeiHas 3aBUCUMOCTb M HE3aBUCHUMOCTh BEKTOPOB
JIMHEWHOTO TPOCTPAHCTBA.

13. baszuc. Pasmepnocts. M3omMopdusm mnpoctpanctB. Teopema 00 H30MOPGHOCTH IPOCTPAHCTB
OJIMHAKOBOM pa3MEPHOCTH HAJ OJTHUM YUCIIOBBIM TOJIeM (0e3 T0Ka3aTeIbCTBA).

14. KoopauHaTsl BekTOpa B JaHHOM Oasuce. JleiictBus ¢ koopauHatamu. [IpeoOpa3oBanue KoopauHaT
MIpH TIepexo/ie K HOBOMY 0a3ucy.

15. MoampocTtpancTBa nuHEHHOro mnpocTpaHcTBa. JluHelHas o0onouka BekTOpoB. Pa3zMepHOCTbH
MOANpPOCTpaHCTBA. TeopeMa 0 pa3sMEpHOCTH JTUHEHHON 000JI0UKH.

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

17. Jlunelinsle omepaTopbl B JHUHEHHOM NpocTpaHcTBe. MaTpuna omneparopa. Ilpumepsl onepaTtopoB u
Matpull. Teopema 0 MaTpUUIHOM 3aMUCH JTUHEHHOTO oreparopa (0e3 T0Ka3aTebCcTBa).

18. [eiicTBus c oneparopaMu (cymMMa, IpOU3BeIEHUE HA YUCIIO, cyneprno3uius). OOpaTHelii oneparop.
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19.

20.

21.

22,

23.

24,
25.

26.

27.

28.

29.

30.
31.
32.
33.

34.

Snpo u ob0pa3 numHeiHOro omeparopa. TeopemMa O pa3MEpHOCTH fAapa U o0pasza IJIHUHEHHOTrO
orneparopa.

[TpeoOpa3oBanue MaTpHUILIBl OTIEpaTopa Mpu Mepexoie K HOBOMY 0a3ucy.

CobcTBeHHbBIE BEKTOPHI U COOCTBEHHBIEC 3HAUEHUS JTMHEHHOrO oneparopa. JInHeliHas He3aBUCUMOCTh
COOCTBEHHBIX BEKTOPOB, COOTBETCTBYIOIINX pa3HbIM COOCTBEHHBIM 3HAYEHUSIM.
XapakTepuCcTUYECKU MHOTOYJIEH, €I0 UHBAPUAHTHOCTb.

JlocTaTouHOE yCIIOBUE NMPUBOAMMOCTH MaTPUIlbl OllepaTopa K AMAroOHaJIbHOMY BUAY (JIBE TEOPEMBI,
oJIHa 0e3 JI0Ka3aTeIbCTBA).

EBknunoBel npoctpanctBa. Onpenenenue. [Ipumepsi. HepaBenctBo Kommu-bynsikoBckoro. Hopma
aneMeHTa. HepaBeHCTBO TpEyroabHUKA. YTOJI MEXIY SJIEMEHTAMMU.

[Ipornecc oproronanmu3anuu ['pama-IlImuara. OpToHOPMUPOBAHHBIN Oa3HC.

Marpuna I'pama €€ mnpuMmeHeHHEe K BBIYMCICHHIO O0beMa N-MepHOro mnapamienenunena (6e3
JI0Ka3aTeNIbCTBA).

OproroHanbHOE JoTONIHEHHE. Pa3iokeHne eBKIMI0Ba MPOCTpaHCTBa L B mpsiMyio CyMMy JH000TO
ero momnpoctpanctBa L, c L wu oproronameHoro momomnenuss k L, (6e3 mokaszarenbcTBa).

OproroHanbHas MPOEKIUS W  OPTOTOHAIBHAS  COCTABIIONIAs ~ BEKTOpPA  OTHOCUTEIBHO
MOANPOCTPAHCTBA. YTOJI MEXAY BEKTOPOM U MOJAIPOCTPAHCTBOM.

ConpspkeHHBINH oriepaTop. Marpuiia conpssKeHHOTO onepaTropa B OpTOHOPMHPOBaHHOM Oasuce (0e3
JI0Ka3aTeIbCTBA).

CamocornpspkeHHBIN oriepatop. OCHOBHBIE CBOWMCTBA: BEIIECTBEHHOCTh COOCTBEHHBIX 3HAYCHUH,
OPTOTOHAJILHOCTh COOCTBEHHBIX BEKTOPOB, COOTBETCTBYIOIIMX PAa3HBIM COOCTBEHHBIM 3HAUYCHHSIM,
CYIIECCTBOBAaHHE OPTOHOPMHUPOBAHHOTO 0a3Wca W3 COOCTBEHHBIX BEKTOPOB (Tocieanee 0Oe3
JI0Ka3aTeNIbCTBA).

Oproronanbubiii oneparop. CoxpaHeHHE JJIMH U YIJIOB, T€OMETpUUYECKUN cMbIci. OpTOroHanbHas
MaTtpuia 1 e€ cBoiicTBa. OpTOroHaJIbHBIN ONepaTop B 2-MEPHOM ciydyae U Teopema o0 o0iieM Buie
OpPTOTOHAIILHOTO oneparopa (0e3 1oKa3aTenbCTBa).

KBanparuunsie popmbl. MI3meHeHne Matpuiibl popMel Iipu 3aMeHe Oa3uca.

[IpuBenenue kBagpaTUuHON POPMBI K KAHOHUYECKOMY BUY MeToA0M Jlarpanika.

Hopmanpubiii B KBajgpaTuyHOW (opMbl. 3aKOH HMHEpPIUU KBaJpaTU4YHBIX QopMm  (0e3
JTI0OKa3aTelIbCTBA).

Teopema o mnpuBeneHHE KBaApaTHYHONH (OpPMBI K KaHOHMYECKOMY BHAY C TOMOIIbIO
OpPTOTOHAIILHOTO MPeoOpa3oBaHUS.

3HakoornpeneneHHble KBaapatuuabie hopMmbl. Kputepuii CunsBectpa (6€3 10Ka3aTeabCcTBa).
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KomiuiekT 3a1aHuid 1Jis1 KOHTPOJILHOM padoThI 1

BapuanTt 1

1. SIBnsercs au JMHEHHBIM IIPOCTPAHCTBOM MHOXKECTBO BCEX MOCIEAOBATEIBHOCTEH {an }, CXOOAIINXCS
K JaHHOMY uuciy a? OObsICHUTH OTBET.
2. Haiitu koopauHaThl BekTopa X =(3,2,1) B 06a3uce €,€,,e,, €Cli OH 3a/1aH B Oa3uce €;,€,,6; U

! ! !

€ =€ +6€,,6 =€ —€,, €6 =—-€ +6€,+¢€;.

7 6 3 7
3. Haiitu onpenenurens marpunsr (0 5 7 0
0 4 3 O
5 6 5 4
4. Haiitu ob1iiee perieHre HeOJHOPOAHON cucTeMbl, MOcTpouTh O.C.P. omHOpOAHOM cHCTEMBI
2% —2X%, +3X; —2X%, =1 2X; —2X, +3X, —2X, =0
X, + X +X3=2 X, + X, + X, =0
3% — X, +4%X; —2X, =3 3% — X, +4X, —2%, =0

5. Haiiti pa3mMepHOCTh ¥ Oa3UC CyMMBI U TIEPECEUCHHSI TMHEHHBIX MTOAMPOCTPAHCTB, TIOCTPOCHHBIX HA
cucremax BektopoB 4, =(1,2,1), a, =(LL,-1), a; =(13,3) u b, =(2,3,-1), b, =(1,2,2),

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

Bapmuanr 2
1. Haiitu 6a3uc u pa3MepHOCTb IPOCTPAHCTBA CUMMETPUYHBIX MaTpHI] pazmepa 2x 2 ¢ 0ObIYHBIMU
ONEPALMSIMU CIIOXKEHUS U YMHOKEHHUSI HA YUCJIO.
2. Haiitu koopaunatsl BekTopa x = (1,2,3) B 06a3uce €,€,,e,, €CIIi OH 3a/1aH B 0azuce  €,€,,6; U

!

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 perieHrue HeoJHOPOAHOM cucTembl, mocTpouTh O.C.P. oqHOpOIHON CUCTEMBI

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. Haiiti pa3mepHOoCTh 1 6a3UC CyMMBI U TIEpECeUSHHsI TMHEWHBIX MOANPOCTPAHCTB, IOCTPOCHHBIX Ha
cucremax Bektopos @, = (1,1,0,0), a,=(0110), a,=(0,011) u b =(1111), b,=(0,211),
b,=(1212) .

Bapuant 3
1. Haiitu Ga3uc U pa3MEpHOCTh NPOCTPAHCTBA CHMMETPHYHBIX MATpHIl pa3mMepa 3X3 ¢ OOBIYHBIMH
onepauusaMu CIOKEHUS U YMHOXKEHHUS HA YUCIIO.
2. Haiitn koopauHatel Bektopa X = (1,1,1) B 0Oa3uce ei, e'z,e; , €CJIM OH 3aJ1aH B Oa3uce €;,€,,6; u

!

’ !
€ =¢ +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 pernieHrne HeoJHOPOIHOM cucTembl, ocTpouTh O.C.P. oqHOpOIHON CHCTEMBI
2X, —2X, + 3%, — X, =1 2X, —2X, + 3%, — X, =0
X + X, + X, =2 X, + X, +% =0

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

5. HaiiTi pa3MepHOCTb ¥ Oa3UC CYMMBI U TTEPECCUCHHUS JIMHEWHBIX MOMPOCTPAHCTB, TOCTPOSHHBIX Ha
cucremax Bektopos & =(1,01), a,=(@111), a,=(0,3,0) u b =(2,0,0), b, =(1,2,2), b,=(111) .

Bapmuanr 4
1. SBnsercsa nAM JUHEWHBIM MOJNPOCTPAHCTBOM MHOKECTBO BCEX BEKTOPOB N-MEPHOTO BEKTOPHOTO
MIPOCTPAHCTBA, KOOPAUHATHI KOTOPBIX — 1ieJble ynciia. OObICHUTDH OTBET.
2. Haiitu koopaunatsl Bektopa X =(0,1,1) B 0asuce €,,e,,€e,, eciau OH 3aJaH B 6a3uce €,€,,6; u

’

! [
€ =€ +€,,6 =€ -6, 6 =—€ —€,+€;.

1 2 2 1
3. Haiitu onpenenurens 0 4 0 0O
1 1 1 1
0O 6 5 4
4. Haiitu ob1iiee pereHre HeOAHOPOAHON cucTeMbl, MOCTpouTh @.C.P. 0mHOPOAHOM CHCTEMBI
2% —2X, + 3%, + X, =2 2X, —2X, +3%X; + X, =0
X + X, + X, =2 X, +X, +%X;, =0
3% =X, + 4%, + X, =4 3X, =X, +4%X,+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,=(12,2-3) u b =(1111), b, =(1,01,-1),
b, =(1,3,0,—4)

Bapuanr S

SBnsieTcs i1 MOANPOCTPAHCTBOM COBOKYITHOCTH BCEX BEKTOPOB TPEXMEPHOI'O MPOCTPAHCTBA, HAYAJIO
KOTOpBIX COBMAJaeT C HAayaJloM KOOPAMHAT, a KOHIIBI JIe)KaT Ha HEKOTOpod mpsiMoi? OOBACHUTH
OTBET.

Haiiti xoopaunatel BekTopa x = (7,-5,2) B 0a3uce (el', e, € ) , €CJIM OH 3aJiaH B Oazuce

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

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

HaiiTu o61iee pemenue HeoAHOPOAHOU cucTeMbl, HocTpouTh @.C.P. 0oAHOPOAHON CUCTEMBI

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

HaiiT pasmepHOCTh U Ga3uc CyMMBI U TI€peceYeH sl IMHERHBIX MONPOCTPAHCTB, HOCTPOSHHBIX Ha
cucremax Bektopo & =(101), 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, KOOPIHMHATHI KOTOPBIX YIOBJICTBOPSIOT
ypaBHEHUIO X, +X, +...+x, =0, sgBIseTcs MOANPOCTPAHCTBOM B R", HAWTH €ro pa3MepHOCTb U
KaKoH-HUOyab O6asuc.
Haiit koopmHaThl BekTopa X =(3,2,1) B Gasuce €,€,,€,, ECIIM OH 33/1aH B 6asuce €,€,,6; u

!

! ’
e =26 +€, 8 =€ —€, e, =—€ +6,+6,.

7 6 3 7
Haiitu onpepenurens |1 5 7 1
0 4 3 0
0O 6 50

Haiitu o61miee permenne HeOTHOPOIHOM crcTeMbl, TOCTpouTh O.C.P. oqHOpOIHOM cHUCTEMBI
2X, —2X, +3%, =X, =1 [2X —2X, +3%X;—X, =0
X + X, + X, =2 X, +X,+% =0
3% =X, +4X;, =X, =3 3% =X, +4%,—X%X, =0
HccnenoBaTh Ha TMHEMHYIO 3aBUCUMOCTh CUCTEMY BEKTOPOB SiN X,COS X,C082X Ha (-7 /2,7 12).

Bapuanr 7
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SBnsiercs au JIMHEMHBIM IIPOCTPAHCTBOM MHOXECTBO BCEX IOCIEA0BATEIILHOCTEH {an }, CXOAAIIUXCS

K 0?7 OOBACHUTH OTBET.
Haiitu koopauHaThl BekTopa x = (1,2,3) B 6asuce €,,€,,e,, €CIIM OH 3aJaH B 6asuce  €,€,,6; u

!

1 =6 +2e, ,85=0 -6, e, =—€ +6€,+6,.

7

Haiitu onpenenurens (O
0

5

O N P O
a w b w
H O O N

HaiiTu obiee peuienue HeoqHOPOAHOU cucTeMsl, HocTpouTs @.C.P. 0oqHOPOAHON CUCTEMBI

2%y —2X9 +3X3 —2%X4 =1 2X; —2X, + 3%, —2X, =0
X+ X +X3=1 X, +X,+X; =0
X1 — Xo +4X3—2X%, =1 3%, — X, +4X, —2%, =0

Haiitu pasmepHOCTh 1 6a3MC CyMMBI U TIEPECEUCHHS JTMHEHHBIX MTOAIIPOCTPAHCTB, IIOCTPOCHHBIX HA
cucremax BektopoB a, =(1,2,1), a, = (LL,-1), a; =(13,3) u b, =(2,3,-1), b, =(1,2,2),
b, =(1,1,-3) .

BapuanTt 8

OGpasyer Jiu JUHEHHOE IPOCTPAHCTBO MHOXKECTBO Beex auddepenuupyemMbix Gpynkiuii g = f (t),
b=g (t), B KOTOPOM OIPEIEIEHbI ONlepalul CyMMbI | (t) g (t) ¥ TIPOU3BEICHHS HA YUCIIO
a-f(t)?

Haiitu xoopaunatel Bektopa X =(0,1,1) B 06a3uce ei, e'2 , e'3 , €CJIM OH 3a/1aH B Oa3uce €,,€,,6; u
’

! 1
e =€ +e,, e, =26 -6, e, =—€ —8&, +6,.

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

Haiitu obmiee pemenue HeOAHOPOAHOU cucTeMbl, HocTpouTh @.C.P. oqHOPOAHON CUCTEMBI

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

HccnenoBaTte Ha TMHEWHYIO 3aBUCUMOCTh CUCTEMY BEKTOPOB Sin X,COS X,Sin2X Ha (—z/2,7/2).

Bapuant 9
Haiitu 6asuc ¥ pasMepHOCTh NPOCTPAHCTBA MATPHUI[ pasMepa 3x2 ¢ OOBIYHBIMH OMEpalUIMU
CIIOKEHHUS ¥ YMHOKEHHS Ha YUCIIO.
Haiit koopmHaThl BekTopa X = (—1,1,—1) B 6asuce €,€,,€,, ECli OH 3a]aH B 6asuce €,€,,6; u

! ! !

€ =¢+6,,6, =¢—-¢6,, 6, =—€ +6,+€;.
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4
Haittu onpenenurens (5
1
0

[o2 I B N V]
g r wN
SO P N PP

p 1 2 X = 3 5
eIINTh MATPUYHOE ypaBHEHUE 3 415=l5 o

Haiitu o61iee pereHne HEOTHOPOIHOM cucTeMbl, TOCTpouTh D.C.P. ogHOPOIHOM CHCTEMBI

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

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

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

OO0pa3syeT 11 JIMHEHHOE MPOCTPAHCTBO BCEX MOJIOKHUTEIBHBIX YHCET, B KOTOPOM CyMMa JIFOOBIX JBYX
snementoB @ u D samaercs xak a-D;a NPOM3BEICHUE JIFO00T0 3JIEMEHTa ( Ha JF000E YUCIIO
y ectb a’?

Haiitu KoopauHathel Bektopa x = (7,-5,2) B 0asucee,,e,,€,, ECIIM OH 3a1aH B 6asuce €;,€,,6; u

81 =€ +€3, €5 =€ +€y, B3=0+€) +€3.

3 4 5 0
Haiitu obmiee pemenue HeoAHOPOAHOU cucTeMbl, HocTpouTh @.C.P. 0oqHOPOAHON CUCTEMBI

2 1 3 5
Peummts MatpuuHoe ypaBHeHue X =

2X1 —2X9 +3X3 = X4 =1 |2X —2X, +3%X;—X, =0
Xg+Xo + X3 =1 X, +X+%X =0
X1 —Xp +4X3 = X4 =2 3% =X, +4X, =X, =0

2X

UccnenoBars Ha JIHHEHHYIO 3aBUCKMOCTB CUCTEMY BEKTOPOB €°,e ", e“" Ha (—o0,+ow).

0) KpUTEpUU OLICHUBAHUS KOMIIETEHIINH (Pe3yabTaTOB):

KonTponbHasi paboTa cYWTAETCS BBITIOJHEHHOW, ©CIM TPAaBUILHO PEIICHBI KaKk MUHHUMYM 3 3aJ1aqd
(momydeno 18 6amioB u BeIIIe).

B) OIMHMCaHUE IIKAJIbI OI[CHUBAHUS:
Bce pemiennbie 3aaHus B KaKIOM BapHaHTe CyMMapHO olleHuBarorcs 30 Oammamu: KakIoe 3a/JaHue

OLICHUBAETCS B 0.

Onenka Kpurepun onenkn

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

Xoporo CymMa 6aJuIoB pelieHHbIX 3a/1a4
¢ 19 mo 24 6annoB

VY 10BIETBOPUTENTHEHO Cymma 6asioB penieHHbIX 3a1a4
¢ 15 mo 18 6amnoB

HeynosnerBopurensro | Cymma 0aioB pelIeHHBIX 3a/1a4
¢ 0 1o 14 6ammoB

MUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUS POCCUMCKON ®EJEPAILIUU
®EJEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUYPEXJAEHUE BBICIUIETO OBPA3OBAHUS

16



«HauumoHanpHBI HCCNENOBATENbCKUU AAEpHBIA YHUBepcurterT « MUDU»
OOHMHCKMI MHCTUTYT aTOMHOV 3JHepreTHKM —

drmmain demeparbHOrO rocyapCcTBEHHOTO aBTOHOMHOT0 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKI AepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®U)

OT/JIEJIEHUE SITIEPHOM ®U3UKHU U TEXHOJIOT UM

Hamnpasnenue 14.05.01 SinepHble peakTOPbI U MATEPHUAJIbI
IIOATrOTOBKH

Cnennammsanus — $lqepHble peaKkTopbl

Jucuunimza Jluneiinas aaredpa

KomiuiekT 3agaHuid 1Jis1 KOHTPOJILHOU PadoThI 2

Bapuanr 1

1. Haitru matpuwy (8 6asuce (i , j,k)), 06pas u spo omepatopa 3epKaIbHOr0 OTPAXKEHUs] OTHOCHTEIBHO
miockoctd X—y—-z=0.

2. Haiitu matpuny B 6a3uce (el', e, eé), rie € =6, —e,+e,, e, =—e +¢e, —2¢e,,

e, = —€, +2e, +€,, eciu OHa 3aJaHa B 0asuce (el, e,, e3) 1o 2
3 -1 0
1 1 -2
N -2 -1
3. Haiiti coOcTBEHHBIE BEKTOPHI i COOCTBEHHBIE 3HAYCHUS L3 1
1 -2 2

[IpuBomuTcs nu MaTpuma K AuaroHanbHoMmy Buay? Ecnu nga, To HallTH [OuaroHanbHBIA BUA H
JUArOHATTM3UPYIOLTYI0 MAaTPHUILY.

4. IIpuBecTH KBaJpaTU4YHYIO (OpMY K KAHOHUUYECKOMY BHJy C ITOMOIIBI0 MeTo1a Jlarpanxka
AXZ +8X,X, + 4X X, +3X. — 4X.
5. UccnenoBath KpUBYIO BTOPOTO MOPSAKA U TIOCTPOUTS €€.

3x* +3y° +2xy —12x -4y +1=0.

Bapmuanr 2

1. Haiiti matpumy (8 6asuce (i, ], k) ), 006pa3 u Aapo oneparopa CUMMETPUU OTHOCUTENIBHO MPSIMOi
X=y=-2z/2.

!

2. Haiitu matpuiy B 6a3uce (el’, e,,

€)).Tac & =& —€, +e; , & =& +&, ~ 2¢,

' 2 1 0
e; =—€, +2e, +e,, ecii OHa 3aJaHa B basuce (el, e, 63) 3 0 4l
1 -1 2
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-1 0
-1 2 0|
1 11

3. Haiiti coOCTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYCHUS

[IpuBoguTcss M MaTpuila K JauaroHalibHoMy Bunay? Ecim na, To HaWTH JuaroHajlbHbIA BUI U
JIMaroHaJIU3UPYIONIYI0 MaTPHILY.

2 2
4. TlpuBect popMy K KAHOHHYECKOMY BH]Y C IIOMOIILIO0 MeToa Jlarpanka X, + 44X X, + 4% X, — X5 .

5. UccnenoBath KpUBYIO BTOPOTO HOPSAKA U IOCTPOUTD €€.

2X2 +2y* —4xy —8x+8y+1=0.

Bapuanr 3

1. Haitru matpuwy (8 6asuce (i , j,k)), 06pas u spo omepatopa 3epKaIbHOrO OTPAXKEHHUSI OTHOCHTEIBHO
IJIOCKOCTH 2X+ Y —22=0.

2. Haiitu matpuny B 6a3uce (el', e, eé), rae e, =€ —e,+e,, &, =—¢e, +¢e, —2e,,

e, = —€, +2e, +€,, ecu oHa 3aJaHa B 0asuce (61’ €25 6‘3) 2 i (3;
2 -1 -2
3 -1 1

3. Haiitu coOcTBEHHBIE BCKTOPbI U COOCTBEHHBIE 3HAYECHUS 0 2 1 HpI/IBOI[I/ITCH JIM MaTpuna K

0 -1 2
nuaroHanbHoMy Buny? Ecnu fa, To HalTH AMAaroHaIbHBIA BUJ M TUATOHATU3UPYIOIIYIO MAaTPHUILY.
4. IlpuBectu hopMy K KAaHOHHUECKOMY BUJy C TOMOIIbIO MeToa Jlarpamxa

2 2 2
X, + 2X X, + 2% X3 —3X; —6X,X; —4X;.
5. UccnenoBaTh KpUBYIO BTOPOTO MOPAJIKA U IIOCTPOUTH €€

X+ y> +4xy + 4x+2y—-5=0.

Bapmuanr 4

1. Haiiti matpuny (8 6asuce (i, i.K)), o0pa3 | sIpo omepaTopa 3epPKaAIbHOTO OTPAKEHUS] OTHOCUTEIBHO
miockoctd X+ Y =0.

2. Haiitu Matpuny B 6a3uce (el’, e, eé), rie € =€, —e,+e,, e, =—e +¢e, —2¢e,,

e, =—€, + 2, + €, ecl oHa 3aj1aHa B Gasnce (el' €2 e3) ; (2J 01 '
2 1 1

o 5 -1
3. Haiitu coOGcTBEeHHBIE BEKTOPHI M COOCTBEHHBIC 3HAUCHMS 0 IIpuBoguTCcs MM MaTpuLa K
4 -1|.

0 -1 4
AnaroHaJJbHOMY BI/I,HY? Ecnmu Aa, TO HaWTH JUaroHalIbHBIM BUJ U AUAroHaJIM3UPYHOIYIO MaTpuUIly.

4, Ilpusectu popMy K KAHOHUYECKOMY BHJIY C TOMOIIBI0 MeTo1a Jlarpanxka
X+ AX X, + 2X X; +3X5 + 2%, X — XC.

5. HccnegoBath KPHUBYIO BTOPOTO IMOPsAJAKA U ITOCTPOUTDH €C.
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5X* +5y* —2xy +10x -2y +1=0.

Bapuant 5
1. Haiiti matpurty (8 6asuce (i, j,K)), 06pas u spo omepaTopa OpTOroHaNbHOM IPOSKIMA HA IPAMYIO
X=y=2.

!

2. Haiitu matpuity B 6azuce (el', €,,

€)) tac & =& —€, +e; , & =8 +e, — 2¢,
2 01
3.0 2|
-1 1 2

6 -2 -1

-1 5 -1

1 -2 4

e, =—€, +2e, +€,, ecliv OHa 3a/1aHa B Oasuce (el, e, 63)

3. Haiitu coOcTBEHHBIE BEKTOPHI M COOCTBEHHbIE 3HAYCHUS

[IpuBoauTcs nM Marpuua K aAvaroHaibHoMmy Buay? Ecnum na, To HalWTH [IuaroHajgbHbIA BHI U
IUArOHAIM3UPYIOUIYI0 MaTPUILLY.
4. TlpuBectu GpopMy K KAHOHUYECKOMY BHIY C TOMOIIBIO0 MeToa Jlarpamxka

X2+ AX X, — X5 — 2X, X, + 2%Z.

5. Hccnenosath KPpHUBYIO BTOPOTO ITOPsSIJAKA U ITOCTPOUTDH €€.

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

Bapuanr 6

1. Haiiti matpuny (B 6asuce (i , ,K)), 06pa3 u s1po onepaTopa 3epKaJbHOTO OTPAKEHNS OTHOCHTENEHO
mI0cKocTH X+2y—2=0.

!

2. Haiiti matpuiy B 6a3uce (el', e,,

€;).rme & =¢ —€, +e; , & =€ +e, — 2,

e; =—€, +2€, +€,, ecl OHa 3a/1aHa B Gasnce (el' €2 e3) : i 21 '
0 -1 2
3 1 -1

3. Haiitu coOCTBEHHBIE BCKTOPBI U COOCTBEHHBIC 3HAUYCHUS 2 2 1 HpI/IBOI[I/ITCH JIK MaTpulla K

-2 1 4

ANnaroHaJJbHOMY BI/I,ZLY? Ecau Ja, TO HalTH JUaroHalIbHBIM BUJ U ANAarOHaJIU3UPYOIYIO MaTpUILy.

4. Tlpusectn popMy K KAHOHHYECKOMY BUJTY C IIOMOIIBI0 MeToAa Jlarpanka.
X+ AX X, + AX X, + X2+ AX, X, — XC.
5. UccnenoBaTh KpUBYIO BTOPOTO MOPSIKA U IOCTPOUTH €€

—X* —y? +2xy+2Xx -2y +1=0.

Bapuanr 7
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1. Haiitn Matpuity (B 6asuce (i, j,k)), 06pa3 u s1po oneparopa mpoeKTHPOBAHMS HA TIIOCKOCTh
X+2y—-2z=0.

!

2. Haiitu matpuiy B 6azuce (el’, €,,

€)).tac € =& —€, +e; , & =& +e, — 2¢,

e, =—€, +2e, +€,, eclii OHa 3a/1aHa B Oasuce (el, e,, 63) ; i _01 .
0 2 1 |
2 0 -1

3. Haiiti coGcTBeHHBIC BEKTOPBI M COOCTBEHHBIC 3HaUeHUA | (1 _q | IlpuBoanTes nm matpuna K
-1 0 2

nuaroHaipHOMY BUay? Eciu na, To HAiTH TUaroHaJbHBIA BUI U AMATOHATM3UPYIOIIYIO MATPHUILY.
4. ITpuBectu hopMy K KAHOHHYECKOMY BHY C TTOMOIIIBIO MeTo1a Jlarpanxka

2 2 2
X, + 2% X, +2X X —3X; —6X,X; —4X;.
5. UccnenoBath KpUBYIO BTOPOTO OPSAIKA U IIOCTPOUTH €€

X*+y® +4xy +4x+2y-5=0.

BapuanTt 8

1. Haittn marpumy (B 6a3uce (i , J, IZ) ), 00pa3 u Aapo orneparopa NPOESKTUPOBAHUS HA IIIOCKOCTh
2X-y+2=0.

!

2. Haiitu matpuily B 6a3uce (el’, €,,

€;).tac & =& —€, +e; , & =& +e, ~ 2¢,

' 2 1 2
e, = —€, +2e, +¢€,, eciu OHa 3a7aHa B Oasuce (el, e,, 63) .
30 2]
1 01
. 2 10
3. Haiitu coOcTBeHHBIE BEKTOPHI M COOCTBEHHbBIC 3HAUCHUS 1 20 [IpuBomuTcs U MaTpHLa K
-1 1 3

ANnaroHaJJbHOMY BI/I,ZLY? Ecau Ja, TO HalTH JUaroHaJIbHBIM BUJ U ANAarOHaJIU3UPYIOIYIO MaTpUILy.

4. IlpuBecTH KBaJpaTHYHYIO (popMy K KaHOHHYECKOMY BHy C TOMOIIbIO MeToa Jlarpanxa
AXZ +8X X, +AX X, +3X2 — 4XS,

5. HccnegoBath KPHUBYIO BTOPOTO ITOPSAJAKA U ITOCTPOUTDH €€.

5x* +5y% —2xy +10x -2y +1=0.

Bapuant 9

1. Haiitn Matpuity (B 6asuce (i, j,k)), 06pa3 u s1po oneparopa mpoeKTHPOBAHHS HA TIIOCKOCTh
2Xx—-y+3z=0.

!

2. Haiiti matpuiy B 6a3uce (el', e,,

€)).re € =€ —@, +€; , & = —&, +¢, - 2¢;,

€} =€, +2€, +e;, ecmu ona sazana B Gasuce (€, €, €;) 0 (1) i '
12 1
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3. Haiitu coGcTBeHHBIE BEKTOPHI M COOCTBEHHBIE 3HAUCHHUS [IpuBomuTCcs MM MaTpuua K

4 10

1 4 0|
-1 15

nuaroHaipHOMY BUay? Eciu na, To HaliTH TUaroHaJbHBIA BUII U AMATOHATM3UPYIOIIYIO MATPHUILY.

4. IMpusectu GpopMy K KAHOHUIECKOMY BUIY C IIOMOIIBIO MeTo1a Jlarpanka.
X+ AX X, + AX Xg +3X5 + 44X, %, — XS
5. UccrenoBath KpUBYIO BTOPOTO MOPSIIKA U IOCTPOUTH €€

—X? —y? +2xy+2x -2y +1=0.

Bapuant 10

1. Haiiti matpuny (8 6asuce (i, ], k) ), 06pa3s 1 sapo omepaTopa MPOSKTHPOBAHKS Ha [IOCKOCTD
X+y+z=0.

!

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

21 3
1 1 O
e, =—€, +2e, +€,, eclii OHa 3a/1aHa B Oasuce (el, e,, 63) 0 -1 1
2 3 1
5 1 -1
3. Haiitu coOCTBeHHBIC BEKTOPHI U COOCTBEHHBIC 3HAUCHHUS o 4 _1 | TlpuBomuTcs nm MaTpuua K
-2 1 6

nuaroHainbHOMY BUAY? Eciu n1a, To HATH IUaroHaJIbHBIA BUJT U JUATOHATU3UPYIOITYIO MaTPHILY.
4. IlpuBectu popMy K KAaHOHHUECKOMY BUJTy C TOMOIIbIO MeToa Jlarpanxa

X, + 4X X, — X2 — 2X,X, + 2XS.

5. UccnenoBath KpUBYIO BTOPOTO MOPSAKA U IOCTPOUTD €€.

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

0) KpUTEepHUH OLIEHUBaHMS KOMIIETEHINH (pe3yJIbTaToB):
KonTtponbHast paboTa cunTaeTcst BHIOIHEHHOM, €CITU MPABIIIBHO PEIICHBI KAaK MUHUMYM 3 3a/1a41
(mostyueHo 18 GansioB u BILIE).

B) ONMCAHUE IIKaJIbl OLIEHUBAHMUS:
Bce pemennsie 3aanus B KaKI0M BapuaHTe CyMMapHO orieHuBaroTcs 30 Oammamu: Kaxaoe U3 3aJlaHui
OlLIEHHUBaeTCs B 6 OayioB.

Onenka Kpurepun onenkn

OTian4yHO CyMMa 0ajuioB perieHHbIX 3a/1a4
¢ 23 no 25 GaynoB

Xoporo CymMa 6aJuIoB pelieHHbIX 3a/1a4
C 19 no 22 6anoB
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Y 10BJIIETBOPUTEIILHO
¢ 15 no 18 6aioB

Cymma 6aJuioB penieHHBIX 3a1a4

HeynosnersopurensHo
¢ 0 no 14 6aioB

Cymma 6aJuioB penieHHBIX 3a1a4
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