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OobsacTh NpUMeEHeHus

@®onpn oneHouHblx cpeactB (OOC) — sBrusercs 00sA3aTeNbHBIM TPUIOKEHUEM K padodeit
nmporpaMMme TUCHUIUIMHBI «JIuHeiiHas anreOpa» W oOecrneyuBaeT MPOBEPKY OCBOCHUS IUIAHUPYEMBIX
pe3ynbTaToB 00y4YeHHs (KOMIETCHIIMA W WX WHIWKATOPOB) MOCPEICTBOM MEPOIPUSTUH TEKYIIeH U
MIPOMEKYTOYHOM aTTECTAIMH 110 IUCIUIUIMHE.

Hesn 1 3a1aun PoHIA OLIEHOYHBIX CPEACTB

Henpto @oHAAa OLUEHOYHBIX CPEACTB SBISACTCS YCTAHOBIICHHE COOTBETCTBUSI YpPOBHS
MOJATOTOBKHA OOYyYaroImuxcsi TpeOoBaHUAM (eAepaTbHOr0 TOCYAaPCTBEHHOTO 00pa30BaTEIHLHOIO
CTaHJapTa.

I[HSI JOCTHXKCHUA MMOCTaBJIICHHOM neian CDOHI[OM OLCHOYHBIX CPCACTB IO JUCHUIIIMHC
«Jlunelinas anrebpa» pelaroTcs CIEAYIOLIMe 3aJauu:

— KOHTPOJIb M YIPABJICHHUE IPOLIECCOM MPHOOpEeTEeHUs: OO0y4arolIMMHCS 3HaHWM, YMEHUN U
HaBBIKOB, IPElyCMOTPEHHBIX B PAMKAX JTAHHOM JUCLHUILIINHBI,

— KOHTPOJIb U OLCHKA CTCIICHU OCBOCHHA KOMHGTGHHHﬁ, NpeaAyCMOTPCHHBIX B paMKax ZIaHHOﬁ
JUCLUIUIMHBI;

— obecrieyeHre COOTBETCTBUS PE3yIbTaTOB OOydeHHUs 3ahadam Oynyied npodeccruoHalbHON
NeSITeIbHOCTH 4epe3 COBEPILIEHCTBOBAHME TPAJAMLIMOHHBIX U BHEJPEHHUE MHHOBAI[MOHHBIX METO/0B
o0yudeHus: B 00pa30oBaTeIbHBIN MpoliecC B paMKaxX JaHHOW JUCLUILINHBI.



1. IlepeyeHb NJIaHUPYEMBbIX Pe3y/IbTATOB 00y4eHHSs 110 JUCHHUILINHE, COOTHECEHHBIX C
IVIAHNPYEMBIMH Pe3yJIbTATAMH OCBOCHHUSI 00pa30BaTeJbHOH NPOrpaMMbl

1.1. B pesynbrate ocBoenuss OIl OakanaBpuara OOYYarOIIMIICS JOJDKEH OBJAJNETh CIEAYIOUTUMU

peE3yiabTaTaMunu o6yquI/m IO JUCHUIIIINHE!

Koo komnemenyui

Haumenoeanue komnemenyuu

Koo u naumenosanue unouxamopa
0ocCmudIceHus KOMnemenyuu

OIIK-4

CnocoOeH TIaHupoBaTh PabOThI
XUMUYECKON HAIIPaBICHHOCTH,
o0pabaTbIBaTh U HHTEPIPETUPOBATH
NIOJIyYEeHHBIE PE3YIbTATHI C
HCIIOJIb30BAaHUEM TEOPETUUECKUX
3HAHUH U TPAKTUYECKUX HABBIKOB
pelleHuss MaTeMaTUYECKUX U
¢duznyeckux 3a1a4y

3-OIIK-4 3HaTh (hyHAaMEHTATBHBIC
OCHOBHI,

II0JIyYE€HHBIE B 00J1aCTH
€CTECTBEHHBIX U

MAaTEMAaTUYCCKHX HAYK.

V¥-OIIK-4 ymeTs UCnonb30BaTh HA
IPAKTHKE

0a30Bbl€ 3HAHUS, [IOJTYYEHHbBIE B
obriactu

€CTECTBEHHBIX U MATEMaTUYECKUX
HayK; IPUMEHSATH

JUTS aHAJIM3a U 00padoTKH
pe3ysbTaToB (PU3NIECKUX

OKCIICPUMCHTOB.

B-OIIK-4 BnaneTh HaBBIKAMU
000011IeHHs, CHHTE3a U

aHanm3a 0a30BBIX 3HAHUH,
MOJTyYEHHBIX B 001aCTH

C€CTCCTBCHHBIX U MAaTCMAaTHYCCKHNX
HayK, BJIaJICTh

HAaYYHBIM MHUPOBO33PCHUCM.

YK-2

Crnioco0eH orpenensTh Kpyr 3a1a4
B paMKax IOCTaBJIEHHOM LeNn U
BBIOMPATH ONTHUMAJIBHBIE CITOCOOBI
UX pELIeHHUs, UCXO U3
JEHCTBYIOIINX MTPABOBBIX HOPM,
UMEIOIUXCS PECYPCOB U
OTpaHUYECHUN

3-YK-2 3HaTh: OCHOBHBIE 3aKOHBI

€CTCCTBCHHOHAYYHBIX JUCHUIIINH,
MCTOAbI MAaTCMATHYCCKOT'O aHaJInu3a
1 MOJCINPOBAHMA,

TCOPECTUICCKOTO U
OKCIICPUMCHTAJIBHOT'O

HNCCICIOBAaHUA

VY-VK-2 ymeTb: UCIOJIb30BaTh
MaTeMaTHU4eCKue

METOJbI B TCXHHYCCKHX
MNPUIIOKCHUAX, paCCUUTHIBATH
OCHOBHBIC YHCJIOBBIC
XapaKTCPUCTHKU

CJ'Iy‘-IElfIHLIX BCJIIMYHMH, PCIIATH
OCHOBHBIC 3a1a49H1

MaTeMaTHIeCKOM CTaTUCTHKU,
peuiaTh TUIIOBBIC PACUCTHLIC 3ala4n

B-VK-2 Binagers: MeTonaMu
MaTeMaTHYECKOT0 aHaJIn3a 1
MOJICTTUPOBAHUS; METOJaMU
pElICHUS 3a/1a4 aHaJIM3a U pacyera




XapaKTePUCTUK (U3UUYECKUX CHCTEM,
OCHOBHBIMH ITPUEMaMH

00pabOTKU IKCTIEPUMEHTAIBHBIX
JaHHBIX, METOJIAMH PAOOTEHI C
MIPUKJIAJHBIMU IIPOIPAMMHBIMU

IIPOLYKTaMH

1.2. Dmanwt hopmuposanus komnemenuyuii ¢ npoyecce océoenun OIl 6axkanaspuama

KOMIOHEHTBI KOMIIETEHIIMH, Kak NpPaBWIO, (DOPMHUPYIOTCS TMPU M3IYYECHUH HECKOJIBKHUX
JUCLHUILIMH, a TAaKK€ B HEMaJIOM CTENEHW B Ipolecce npoxoxzaeHus npaktuk, HUP u Bo Bpems
CaMOCTOSTENLHON paboThl oOyyaromerocsi. Bemonunenue u 3amura BKP sBasiorcs Bugom ydeOHOM
JeSITeIbHOCTH, KOTOPBIH 3aBepiiaeT rnpoiecc GOpMUPOBAHUSI KOMITETEHIUH.

Oranbl GOPMUPOBAHUS KOMIIETEHIIUU B MPOIECCE OCBOCHUS TUCIIUILIUHBIL:
- HAYaJbHBIN 5Tam — Ha 3TOM dTane (HOPMUPYIOTCS 3HAHUEBbIE M HHCTPYMEHTAJIbHbIE OCHOBBI
KOMIICTCHIIMH, OCBaWBalOTCSI OCHOBHBIC Karteropuu, (opmupyroTcst O0a3oBbie ymeHHs. CTyneHT
BOCIPOU3BOAUT TEPMUHBI, (DaKThl, METOIbI, MOHATHS, MPUHIIUIIBI U MPABUJIA; periaeT ydeOHble 3a1auu
1o o0Opasiy;
- OCHOBHOM »Tam — 3HAHUS, YMEHHUA, HaBBIKH, oOecreuuBarolue (HopMHpoBaHHE KOMIETCHIIUU,
3HAYUTENIbHO BO3PACTalOT, HO €I€ HE JOCTUTal0T MTOTOBBIX 3HadeHWil. Ha »Tom sTame cTynaeHT
OCBaMBAaeT aHAJIUTHYECKHUE MACHCTBHUS C MPEIMETHBIMU 3HAHUAMHU [0 JUCHUIUIMHE, CIOcOo0eH
CaMOCTOSITENIbHO periaTh y4eOHbIe 3a7aud, BHOCS KOPPEKTUBBI B aJITOPUTM JEHCTBUM, OCYIIECTBIISISA
KOPPEKIIHIO B X0J1¢ pPa0OThI, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIE YCIIOBUS;
- 3aBepUIAIOIIME YTal — Ha 3TOM d3Tare CTYACHT JOCTUTaeT WTOTOBBIX TOKAa3aTesiel Mo 3asBICHHOM
KOMIIETEHIIMH, TO €CTh OCBaWBaeT BECh HEOOXOAUMBIN 00beM 3HAaHUH, OBIIAZIEBACT BCEMH YMEHUSIMU U
HaBBIKAaMH B cdepe 3asBiIeHHON KommeTreHnuu. OH crocoOeH MCIOJIb30BaTh 9TU 3HAHUS, YMEHWS,
HaBBIKM MPY PEIICHUH 33a4 MMOBBIIIEHHOW CII0)KHOCTU U B HECTAHJIAPTHBIX YCIOBUSAX.

Otanbl  pOpMUPOBAHUS KOMIIETCHIIMM B XOJI€ OCBOCHHUS JUCIHUIUIMHBI OTPAKAIOTCS B
TemaTHueckoM rurane (cm. PTI).

1.3. Cs3b Mexkay (popMupyeMbIMH KOMIIETEHIUAMH M opMaMi KOHTPOJIS MX OCBOCHUS

Ne ni/m KonTponupyemsie pa3aesnl Kon xonTposmpyemoii HaumeHoBaHue
(TeMbI) TUCHUTIIMHBI KOMIeTeHIINH OLICHOYHOI'0 CPeACTBa
/ TeKyIei n
NuaukaTop nocTuskeHust MPOMeKYTOYHOM
KOMIeTeHIINH arrecTanuu

Tekymas arrecTamnusi, 2 ceMecTp

1. Marpuupl, onpenenureny, cucremsl |OIIK-4 VK-2 KP Ne 1
ypaBHEHUI
2. JIuHeltHbIe TPOCTPAHCTBA U OIlK-4 VK-2 KP Ne 1, KP Ne 2.

MOANPOCTPaHCTBa, 6a3uc,
KOOPJAMHATHI, TUHEUHBIC
OIepaTOPEI

3. EBKIMI0BEI TpOCTpaHCTBa, OIIK-4 VK-2 KP Ne 2
KBaJpaTHyHbe HOPMBI

IIpomexyTOUHasi aTTECTALMSA, 2 CEMeCTP
|3aqu/3K3aMeH |017K—4 VK-2 |3K3aMeHaun0HHmf/l onier




2. Onucanne nokasareseil M KpUTepHeB OLICHMBAHUSI KOMIIETEHIIMI HA Pa3JIMYHBIX 3Tanax X (JOPMHPOBaHNS, ONIMCAHUE IIKAJ OLCHMBAHUS
KoHeuHbIMu pe3yiabTaTaMy OCBOEHMsI IPOTpaMMbl JUCLUIUIMHBL SBISIIOTCA C(OPMUPOBAHHBIE KOIHUTHUBHBIE JIECKPUIITOPBI «3HAThY, «YMEThY,

«BJIAZIETH», PACIIMCAHHBIE IO OTAEJIbHBIM KOMIIETEHLIUAM, KOTOpbIE MpHUBEAEHbI B I1.1.1. @opMupoBaHue 3TUX IECKPUITOPOB MPOUCXOAUT B IPOLECCE

M3y4YEHUs TUCLIMILIMHBI 10 3TalaM B paMKax pa3IMYHOIo BU/a y4eOHBIX 3aHATHH U CaMOCTOSITEIbHON paboThI.
Briensrores Tpu ypoBHSI CQOPMHPOBAHHOCTH KOMITETEHIIMI HA KaXK/I0M dTare: HOPOTOBbIi, MPOABUHYTHIA U BRICOKHIA.

YpoBHuU Coaep:xaTtejibHOE OcHOBHbBIE MPU3HAKHU BbljIeJIeHUsI YPOBHA BPC, ECTS/IIaTudanibuas
onucaHue YPOBHS % HIKAJIA VIS OLeHKH
OCBOEHHsI | JK3aMeHa/3a4yeTa
Bobicokuii TBopueckas IeATENbHOCTh | BKiarouaem Hudxcecmoswuii yposeHs.
Bce 6uovl komnemenyuti CTyneHT AeMOHCTpUPYET CBOOOAHOE 00IaiaHue
chopmuposaHvl Ha 8bICOKOM KOMIIETCHIIMSIME, CITOCOOCH MPUMECHHTD UX B A/
VPOBHE 6 COOMBEMCMBULL C HECTAaHJAAPTHBIX CUTYAIIUSX: TIOKA3bIBACT 90-100 Otmiio]
yenamu u 3a0a4amu YMEHHE CaMOCTOSITEILHO PUHIUMATh PELICHNE, 3auTeHo
OUCYUNTIUHDBL pemats mpobiieMy/3a1ady TeOpeTUIECKOro UiTu
MPUKIIJHOTO XapaKTepa Ha OCHOBE M3YYEHHBIX
METOJIOB, IPUEMOB, TEXHOJIOTUI
IIpoaBuHYTHII [lpumeHenne 3HaHWA W | Briarouaem Hudxcecmoswuil ypoeeHs.
Bce 6uowi komnemenyuti ymenuii B 6ornee mmpokux | CTyIeHT MOKET J0Ka3aTh BIAJCHHE B/
chopmuposanvl Ha KOHTEKCTaX Y4eOHOH ¥ | KOMIETEHIMSIMH: JEMOHCTPHPYET CIIOCOOHOCTD 85-89 OueHb XOpoIo/
NPOOBUHYMOM YPOBHE 8 npodeccuoHaNbHOM coOuparth, CUCTEMATU3UPOBATh, AHATTU3UPOBATH 3auTeHO
coomeemcmeuu ¢ yeasimMu u | JIeSTeTbHOCTH, HEXENIW TI0 | M TPAaMOTHO MCIOJIB30BaTh HH)OPMAIIHIO U3
3a0ayamu OUCYUNJIUHbBL oOpa3ity, Oonbleil oyel | caMOCTOSITENbHO HalIEHHBIX TEOPETUUECKUX
CaMOCTOSITEIIbHOCTH U | HCTOYHHKOB U WIUTIOCTPUPOBATH HMH C/
WHUIUATHBBI TEOPETUYECKHE MOJOKEHHS UITH 00OCHOBBIBATH 70-84 Xopormo/
MIPAKTUKY TPUMCHCHHUS. 3a4TeHo
IToporossrit PenponykruBHas CryneHt JEMOHCTPHUPYET BJIaJICHHE 65-69 D/V noBnerBopuTensHO/
Bce 6uovl komnemenyuii JeSITeTHHOCTD KOMIIETEHIIMSIMA B CTaHIAPTHBIX CHTYalUsX: 3auTeHO
cghopmuposarvl Ha NOPO2OBOM u3JIaraeT B mpejaerax 3aaad Kypca TeOpeTHIECKH
ypogne U TIPAKTHUUYECKU KOHTPOIUPYEMBI MaTepHuall. 60-64 E/Mlocpenctsetto
/3adreHo
OTcyTCcTBHE PU3HAKOB TIOPOTOBOTO YPOBHS: KOMIIETEHIIUH HE CPOPMHUPOBAHBI. 0-59 HeynosnerBopurenbHO/

Huxe noporosoro

CTy,Z[CHT HC B COCTOSAHUU ITPOACMOHCTPUPOBATH OGJ’I&I{&HI/IG KOMIICTCHIIUSIMU B

CTaAaHJAPTHBIX CUTyallugX.

Hezauteno




OrneHnBaHuE pe3yabTaTOB O0YYEHUs CTYAECHTOB MO JAUCUUILIMHE OCYILIECTBIISIETCS IO PErJIaMEHTY
TEKYILEro KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALUH.

Kpurepun onieHMBaHMs KOMIIETEHLIUN HA KaXXA0M 3Talle U3y4eHUs AUCLUIIMHBI U1 KaXKI0TO BUAA
OLIEHOYHOTO cpezacTBa U npuBosaTcs B 1. 4 @OC. Mtorosslit ypoBeHb CHOPMUPOBAHHOCTH KOMITETCHIIUU
IIPU HU3YYEHUM JUCUUIUIMHBI omnpenensercs no tadmuue. IIpu 3ToM crieayer moHMMarh, 4To IpaHHLA
MEX/Y YPOBHSMHU JJIsi KOHKPETHBIX pE€3YyJlbTaTOB OCBOEHMsSI OOpa30BaTENIbHON IPOTrpPaMMbl MOXKET
CMEIAThCS.

YpoBeHb c(hpopMHPOBAHHOCTH Texkymmii KOHTPOJIb IIpoMe:xxyTO4YHas aTTECTALUA
KOMIIETCHIMHU
BbICOKUI BbICOKUI
BBICOKUH NpPOOBUHYMbLLL BbLCOKULL
BbICOKULL NnpPOOBUHYMbLUL
nopo2oawll BbLCOKULL
BbICOKULL nopo2oswlii
IIPOJIBUHYTHIN NMPOJABUHYTHIN NPOABHHYTHINI
npoOBUHYMbLLL NnOpPO20BbIL
nopo2o6wiii NnpOOBUHYMbLLL
IIOPOTOBbIN MOPOroBbIN NOPOTrOBbIi
HIDKE TOPOFOBOrO NOPOrOBbIi HM2Ke TIOPOroBOro
HHKe IOPOroBOro -

3. Meroauyeckue MaTepHaJibl, ONpeAesiONIie MpoueIypPbl OLEHUBAHUS 3HAHWHA, YMEHWI,
HABBIKOB H (MJIM) ONBITA 1eATeIbHOCTH, XapPaAKTePU3YIOIIMX 3TaNbl (POPMUPOBAHUA KOMIIETEHUH

— MUWrorosast arrecranusi 1O OUCHUIUIMHE SBJISETCS HMHTErpajbHBIM IIOKa3aTeleM KayecTBa
TEOPETUYECKUX M TMPAKTUYECKUX 3HAHUM M HaBBIKOB OOy4aroUMXcs MO JUCHUIUIMHE U
CKJIa/IBIBAETCS U3 OLIEHOK, MOJTYYEHHBIX B X0/I€ TEKYILEH U IPOMEKYTOYHON aTTECTALIUN.

— Texymas arrecranuss B ceMeCTpe MPOBOJUTCA C ILEJIbI0 00ECIEeYeHHs] CBOEBPEMEHHOMN
oOpaTHON CBS3W, IS KOPPEKIHH OOYYEHHs, AaKTUBH3AIUA CAMOCTOSITEILHON pPabOTHI
00y4aroIuxcs.

— IlpomexyrouHass aTrectauus MpelHa3HayeHa JUIsi OOBEKTUBHOTO TOATBEPKACHUS U
OLICHMBAHUS JIOCTUTHYTBIX pE3YyJlbTaTOB OOY4YEHMs] TIOCIE€ 3aBEpUICHHUS] U3YyUEHUs
JUCLUIUINHEL.

— Tekymas aTrectanus OCyIIECTBISECTCA 1BA pa3a B CEMECTP:

o koHTponbHas Touka Ne 1 (KT Ne 1) — BbIcTaBisieTcss B JIEKTPOHHYIO BEJOMOCTb HE
no3aHee 8 Henenu ydyeOHOro cemectpa. Bkitouaer B cebsl OLEHKY MEpONPUSTHHA
TEKYIIEr0 KOHTPOJISI ayJUTOPHOW M CaMOCTOSITENbHOM padoThl 00ydaromierocs Mo
paszzaenam/TemMaM yueOHON AUCHUILIUHBI ¢ |1 o 8 Heneno yueOHOro cemecTpa.

o koHTpoibHast Touka Ne 2 (KT Ne 2) — BbicTaBnsieTcss B JIEKTPOHHYIO BEJOMOCTh HE
no3aHee 16 Henmenu ydeOHOro cemectpa. Brmrouaer B ceOsi OLEHKY MEpONPUSATHIA
TEKYIIEr0 KOHTPOJISI ayJUTOPHOW M CaMOCTOSITENbHOM padoThl 00ydaromierocs Mo
paszzenam/TeMaM y4eOHON AUCHUILTUHEI ¢ 9 110 16 Hepemno yueOHOro cemecTpa.

— PesynpraTel Tekyied M NPOMEXKYTOYHOM aTTeCTallMM MOJBOASTCA MO IIKaje OallIbHO-
PEUTHHTOBOM CUCTEMBI.

JTan peiiTHHroBoii cucTemsbl / Henens Bbana
OuenovyHoe cpeacTso My Marxcumys™*
Tekymas arrecTanus 1-16 36 -60% ot 60
MaKCUMyMa
KontpoabHasi Touka Ne 1 8 18 (60% ot 30) 30
PeliTuHroBast KOHTpOJIbHAs paboTa 8 18 30




Ne 1

KontpoabHasi Touka Ne 2 15-16 18 (60% ot 30) 30
PefiTuHroBast KOHTpoJIbHAS paboTa 15 25
No 2 15

IIpomexkyTOUHas aTTeCTALUS - 24 — (60% 40) 40
DK3aMeH -

DK3aMEeHaIMOHHBIN OUJIeT - 24 40
HUTOI'O no xucuuminHae 60 100

* - MUHHMAIIbHOE KOJIMYECTBO OAJIOB 32 OIEHOYHOE CPEACTBO — 3TO KOJMYECTBO OaioB, HAOpaHHOE
00Y4aroIIMUMCsl, TPU KOTOPOM OIIGHOYHOE CPEICTBO 3aCUMTHIBACTCS, B IPOTUBHOM Cllydae 00ydaroluiics
JOJDKCH  JIMKBHIMPOBATh  MOSBHBIIYIOCS
POMEXKYTOUHON aTTecTauui. MUHHMMAJIbHOE KOJMYECTBO OAJJIOB 33 TEKYLIYIO aTTECTAlUI0, B T.d.
OTIEIILHOE OIICHOYHOE CPEJICTBO B €€ COCTaBe, W MPOMEKYTOUHYIO aTTecTainuio coctaBisieT 60% oT

COOTBCTCTBYIOIIUX MAaKCHUMAJIbHBIX 0aJoB.

4. TunosBble KOHTPOJIbHBIC 3aIaHUSA UJIX UHBIC MaTECpHaAJIbI, H606XOHHMbIe AJIA OHCHKH 3HaHHﬁ,

YMeHMi, HABBIKOB

AKaICMHUYCCKYIO

3a10JIZKCHHOCTD

TEKYIIen




dopmMa 3K3aMEHAIMOHHOT0 OMJIeTa

MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUA POCCUMCKON ®EJEPAIIUU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OFPA30BATEJBHOE YUYPEXJEHUE BBICHIETO OFPA3OBAHHUSA

«HanunoHalbHBIA HCCHIENOBATENbCKUN ANECPHBIN yHUBepcurer «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 MPOPECCUOHAJBHOM MOATIOTOBKH
Kadenpa Bbiciieit MaTeMaTuK

Hampasiienue 04.03.01 «Xumus»
O6pazoBarenbHast

mporpamma AHauTHYECKasT XUMUS
Hucnurnnuna Jluneiinas ajaredpa

3K3AMEHAIIMOHHBIN BUJIET No__

1. Bompoc ns nposepku ypoBHsi oOyueHHoctr 3HATD
Mampuywi, deticmseusi c mampuyamu (CrodxceHue Mampuy, YMHOMCEHUE HA YUCTLO, YMHONCEHUE
mampuy, mpancnorupogatue). Onpedenumenu K8AOPAMHbIX MAMpuy NOpsoKa n.

2. Bompoc nns mposepku ypoBHst o0yueHHoctu 3HATDH
A0po u obpa3z nunetinozo onepamopa. Teopema o pazmepHocmu 20pa u 00paza IUHeHO20
onepamopa.

3. Bompoc nst mpoBepku ypoBHst oOyuenHoctd YMETD

Hccnedosamsv kpugyto 6mopozo nopsaoka u nocmpoumsy ee.
—X*—y* +4xy+2x—4y+1=0.
4. Bonipoc (3agava/3aganue) g npoBepku ypoBHs o0yuenHoctr BJIAJIETD

111
111
. 1
Haumu C06CWZ6’€HHbl€ SHAYEeHUA u CO6CI’I’I€€HHbl€ BeKnmopsvl onepamopa .
CocraBurenb H.D. KinuimmoHT
(moamuce)
3aBenyrontuii kadenpoii/
HaYaJILHUK OTHCIICHUS B.K. AptembeB
(moamuce)

« » 20 .




Kputepuu u mkaJja oueHMBaHus

Ounenka Kpurepun onenkn
OTJIINYHO CTylleHT NOJIKEH:
36-40 - IPOAEMOHCTPHUPOBATH TITYOOKOE U IPOYHOE YCBOCHHE 3HAHUI

IPOrpPaMMHOT0 MaTepHaa;

- HCYEPIIBIBAIOIIIE, IIOCIE0BATEIbHO, TPAMOTHO U JIOTUYECKH CTPOMHO
U3JI0KUTH TEOPETHUUECKUN MaTepua,

- IPaBWIBHO (POPMYIUPOBATH OTPECIICHUS;

- IPOJIEMOHCTPUPOBATH YMEHUSI CAMOCTOSITENIbHOM pabOTHI €

JIUTEPaTypou;
- YMETb CJIeNIaTh BBIBOJIBI 110 U3JIaraéMOMy MaTepuaiy.

Xopouio CTyneHT JOoJKeH:

30-35 - MPOJAEMOHCTPUPOBATH JOCTATOYHO MTOJTHOE 3HAHKUE MPOTPAMMHOTO
Marepuana;

- IPOAEMOHCTPUPOBATh 3HAHUE OCHOBHBIX TEOPETUUECKUX ITOHATUH;
JIOCTaTOYHO IOCJIEI0BATEIBLHO, TPAMOTHO U JIOTHYECKU CTPOMHO
u3JIaraTb MaTepuall;

- IPOJAEMOHCTPUPOBATh YMEHUE OPUEHTUPOBATHCS B JIUTEPATYPE;

- YMETh CJlIeNaTh J0CTaTOYHO 00OCHOBAHHbIE BBIBO/IbI 110 U3J1araeMoMy

MaTepHany.
Y 10BNETBOPUTEIBHO CTyneHT JOMKeH:
24-29 - IPOJIEMOHCTPUPOBATH O0IIIee 3HAHUE U3YIaeMOTO MaTepUaIIa;

- IOKa3aTh 00IIee BiIaeHIE MOHATHITHBIM allapaToM JUCIUILINHBI,
- YMETb CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOM U3J1araeMoro

BOIIPOCA;
- 3HATh OCHOBHYIO PEKOMEH/IYEMYIO ITPOrpaMMoOil yu4eOHY0
JUTEPATYpYy.

HeynosnerBoputensHo | CTyAeHT I€MOHCTPUPYET:

23 1 MeHbIIIEe - HE3HAHWE 3HAUNUTEIBbHOM YacTH MPOrpaMMHOI0 MaTepHana;

- HE BJIaJICHNE MTOHATUIMHBIM annaparoM JUCLHHUTLINHBI;

- CYILIIECTBEHHbIE OLIMOKU IPU U3JI0KEHUH YUeOHOTO MaTepuana;
- HEYyMEHHE CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYPOU
U3JIaraeMoro BOIpoca;

- HEYMEHHE JIeN1aTh BBIBOJIBI 110 M3J1araéMOMY MaTepHaly.

[IIxana orieHMBaHUS 32 KaXK]IbIN 2JIEMEHT SK3aMEHAIIMOHHOTO OMJIeTa: Ka) bl BOMIPOC OolleHnBaeTcs B 10
0asI0B.



(I)opMa AJIS1 BOIIPOCOB K IK3aMCHY

MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUA POCCUMCKON ®EJEPAIIUU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OFPA30BATEJBHOE YYPEXJEHUE BBICHIETO OFPA3OBAHHUSA

«HaumoHanpHBIH HCCIENOBATENbCKUNU AACEpPHBIA YyHUBepcuter « MUDU»

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

(IATD HVISTY MU®W)

UHCTUTYT OBIIEN MPOPECCUOHAJBHOM MOATIOTOBKH
Kadenpa Bbiciieit MaTeMaTuK

HamnpaBnenue 04.03.01 «Xummusi»

O6pa3zoBarenbHas
nporpaMma AHanuTuyeckass XuMus

Hucuunnmna Jluneiinas aareopa

©ooNe

10.

11.

12.

13.

14.

15.

16.

BOIIPOCHI K DK3AMEHY

Martpuiibl, AeicTBUS C MaTpULIaMHU (CIOKEHUE MATpPHUII, YMHOKEHUE HA YUCIIO, YMHOKEHUE MATpHIL,
TPAHCIIOHUPOBAHUE).

Onpexnenurenu KBaJpaTHbIX MaTpHI] nopsaka n. OnpeaesneHne Mo UHAYKIUHU Yepe3 pas3ioKeHue 1o
IIEPBOM CTPOKE.

MuHop, anrebpandeckoe fonojHeHHe. Teopema 0 pa3inoXeHUH ONpeAETUTENs MO dJIEMEHTaM psijia
(6e3 moka3arenbCTBa).

IlepecraHOBKH, WHBEPCHUH, YETHOCTh, HEUETHOCTh IEPECTAHOBKH. OIpeleneHue ONpeaeIuTels
MaTpHUlIbl pa3Mepa N yepe3 MepecTaHOBKU U MHBEPCHUU.

CpolictBa omnpenenutenei. IlepecraHoBka CTpPOK, TpPaHCIIOHMPOBAHHWE, JMHEHHOE CBOMCTBO.
CnenctBus u3 cBoiicTB. OnpeaenuTeny TpeyroabHOW MaTPHULIbl, OJI0YHON MaTpPHUIIBI.

CrencTBre U3 TEOPEMBI O pa3IoKEeHUHU onpeaenuTens ((hanblIMBoe pa3IoKeHHe).

O6parnas matpuia. Teopema 06 0OpaTHOM MaTpHIIE.

ITpaBuno Kpamepa pelieHust CuCTeMbl TMHEWHBIX alredpanueckux ypaBHEeHUH (Teopema).

Paur matpunel. basucHbiii mMuHOp. CoXpaHeHUE paHra MHpU 3JIEMEHTapHBIX MPeoOpa3OBaHUSX.
JIuHeliHast 3aBHCUMOCTh M HE3aBUCHUMOCTb CTPOK MaTpulbl. Teopema o OGazucHoM muHOpe (Oe3
Jl0Ka3aTeNnbCcTBa). BTopoe ompeneneHue paHra MaTpullbl (paHT — MaKCHMalbHOE KOJIMYECTBO
JMHEWHO HE3aBUCUMBIX CTPOK (CTOJOLOB) B MAaTPHIIE).

Krnaccudukanusa cucteM TUHEHHBIX anreOpanyecKux YpaBHEHMH — COBMECTHBIE, HECOBMECTHBIE,
onpezeneHHble, HeonpezneneHHble. Teopema Kponekepa — Kanemnu. MccrnenoBanue u penieHue
HEOAHOPOJHBIX U OJHOPOAHBIX cucteM. Meton [Maycca.

@.C.P. ogHOpoHOI cucTembl. CTpyKTypa 0OIIero pelieH sl HEOJHOPOIHBIX CHCTEM.

JIuneitnpie mnpoctpanctBa. I[Ipumepsl. JIuHeilHas 3aBUCUMOCTh W HE3aBUCHUMOCTh BEKTOPOB
JIMHENHOTO IPOCTPAHCTBA.

basuc. Pasmepnocts. M3omopdusm mnpoctpanctB. Teopema 00 H30MOP(HOCTH NPOCTPAHCTB
OJIMHAKOBOI pa3MEepHOCTH HaJl OJHUM YHCIOBBIM NoJieM (6e3 J0Ka3aTeabCcTBa).

Koopaunatel BekTOpa B manHoM Oasuce. JleiicTBus ¢ koopaunaramu. [IpeoOpazoBanre KoopauHAT
IpU TIepexo/ie K HOBOMY Oa3mcy.

[TognpocTpaHcTBa JWMHEHHOTO TMpoCTpaHcTBa. JIWHeWHass o00o0y0YKka BEKTOpoB. Pa3MepHOCTH
MOATNIPOCTpaHCTBa. Teopema 0 pa3MepHOCTH TUHEHHONH 000IOUKH.

[lepeceyenne u cymma moAanpocTpaHcTB. TeopemMa O pa3MEpPHOCTH CYMMBbI U IIEPECEUEHHS BYX
IIOANIPOCTPAHCTB.
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17.

18.
19.

20.
21.

22.

23.

24,
25.

26.

217.

28.

29.

30.
31.
32.

33.

34.

JIuneitHbie onepatopsl B JIMHEHHOM IpocTpaHcTBe. Marpuiia oneparopa. [Ipumepsl oneparopoB u
Matpull. TeopemMa 0 MaTpUUHOM 3aMMCH TMHEWHOTO oreparopa (6e3 10Ka3aTeNbCTBA).

JleiicTBus ¢ oniepaTopamu (cymma, IPOU3BEACHHUE Ha YUCIO, cyneprno3unus). OOpaTHbIi oneparop.
SAnpo m o0pa3 nmHEHHOTO omeparopa. Teopema O pa3MEpHOCTH sapa W 00pasza JIMHEHHOTO
oreparopa.

[TpeoOpa3oBanue MaTpHUILIBl OTIEpaTopa Mpu Mepexoie K HOBOMY 0a3ucy.

CobcTBeHHBIE BEKTOPHI U COOCTBEHHBIEC 3HAUEHUS JTMHEHHOrOo oneparopa. JInHeliHas He3aBUCUMOCTh
COOCTBEHHBIX BEKTOPOB, COOTBETCTBYIOIIHNX pa3HbIM COOCTBEHHBIM 3HAYCHUSIM.
XapaKkTepruCTUYECKHil MHOTOWIEH, €r0 MHBAPUAHTHOCTb.

JlocTaTouHOE yCIIOBUE MPUBOAMMOCTH MATPHUIBI OllepaTopa K AMAaroHaJIbHOMY BHUAY (/IBE TEOPEMBI,
onHa 0€3 I0Ka3aTeIbCTBA).

EBknunoBel npoctpanctBa. Omnpenenenue. [Ipumepsl. HepaBenctBo Komm-bynskosckoro. Hopma
aneMeHTa. HepaBeHCTBO TpEyroiabHUKa. YTOJI MEXIY SJIEMEHTAMMU.

[Iponecc oproronanmu3anuu ['pama-IlImuara. OpToHOPMUPOBAHHBIN Oa3uC.

Matpuna ['pama €€ nmpumeHeHHME K BBIUMCIEHHMIO o0beMa N-MepHOro mnapamienenunena (0e3
JI0Ka3aTeNIbCTBA).

OpTtoronanbpHoOe nomnojiHeHUE. Pa3noxkenne eBKINA0BAa MPOCTpaHCTBA L B mpsMyro cymmy ar000ro
ero mopanpoctpanctBa L, L wu oproronampHoro momonHenuss k L, (0e3 mokaszarenbcTBa).

OprtoroHanbHass IPOEKIHS W  OPTOTOHAJIbHAS  COCTABIISIONIAS  BEKTOpPA  OTHOCHTEILHO
MOANPOCTPAHCTBA. YTOJI MEXIY BEKTOPOM H TMOIIPOCTPAHCTBOM.

ConpsbKkeHHBIH oriepaTop. Marpuiia COnpsHKEHHOr0 oIepaTopa B OPTOHOPMHPOBAHHOM 0Oasuce (0e3
JTIOKa3aTeIbCTBA).

CamoconpspkeHHBIH orepaTop. OCHOBHBIE CBOMCTBA: BEIIECTBEHHOCTh COOCTBEHHBIX 3HAYCHUH,
OpTOFOHaﬂbHOCTB CO6CTB€HHI>IX BGKTOpOB, COOTBGTCTBYIOH_II/IX pa3HI)IM CO6CTBCHHBIM 3HAa4YCHUAIM,
CYIIECTBOBAaHHE OPTOHOPMHPOBAHHOTO 0Oa3Mca W3 COOCTBEHHBIX BEKTOpOB (IocienHee 0e3
JTIOKa3aTelIbCTBA).

OproronanbHblii oneparop. CoxpaHeHHe AJIUH U YIJIOB, T€OMETpUYeCKUi cMmbIci. OpToroHanbHas
Matpuiia u e€ cBoiictBa. OpTOTOHAJIBHBIN OMEPaTOp B 2-MEPHOM CiIydae U Teopema 00 o01ieM Bue
OpPTOTOHANILHOTO omneparopa (0e3 1oKa3aTenbCTBa).

KBanpatuunbie popmsl. M3mMenenue matpuiisl Gopmbl npu 3aMeHe Oasuca.
[TpuBenenue kBagpaTHuHON (POPMBI K KAHOHUYECKOMY BUAY MeToioM Jlarpanxa.

Hopmanbubiii  Bua  KBajgpatuyHOW (opMbl. 3akOH MHEpPUUM KBaJpaTU4yHbIX Qopm  (0e3
JI0Ka3aTeNIbCTBA).

Teopema o mnpuBeneHHEe KBaJApaTUUYHONH (OpPMBI K KAaHOHMYECKOMY BHUIY C IIOMOIIbIO
OPTOrOHAJILHOTO PeoOpa30BaHusl.

3HakoornpeneneHHble kBagparnunbie popMbl. Kputepuii CunbBectpa (6€3 10Ka3aTeabCcTBa).
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O¢opmieHne KOMILIEKTA 32IaHUM /151 KOHTPOJbHOU padoThl

MUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUSI POCCUMCKON ®EJEPAIUU
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BBICHIEIO OBPA3OBAHUSA

«HaunumoHanpHBIH HCCIENOBATENbCKUNA AACPHBIU YHUBepcuTeT « MUDU»

OOHMHCKMI MHCTUTYT aTOMHOV 3JHepreTUKM —

dwman demeparbHOTO TOCYAaPCTBEHHOTO aBTOHOMHOTO 00pa30oBaTeTbHOTO yUpeX/IeH s BBICIITEro 00pa3oBaHMs
«Ha1oHaIbHBIV McciIeoBaTe IbCKI sepHbIV yHUuBepeuTeT « MUDVI»

(IATD HUSTY MU®W)

WHCTHUTYT OBIIENA MPO®ECCUOHAJBHOM MOJATIOTOBKHA
Kadeapa Bbicuieil MaTeMaTHKH

Hampasiienue 04.03.01 «Xumusa»
O6pa3zoBarenbHas

porpaMma AHBaMTHYECKas XUMUS
Hucuunnuna Jluneiinas aareopa

KomiuiekT 3agaHuil 1Jis1 KOHTPOJILHOM padoThI 1

BapuanTt 1

1. SIBnsercs nu TMHEMHBIM NPOCTPAHCTBOM MHOXECTBO BCEX MOCIIENOBATEIBHOCTEN {an}, CXOSALINXCS
K JaHHOMY uucity a? OOBSICHUTB OTBET.
2. Haiiti koopnuHatel BekTopa X =(3,2,1) B 0asuce €,€,,€,, eciiu OH 3a7aH B Oasuce €;,€,,6; u

’ ' !

el :el+ez, 82 :el—EZ, e3 =—el+ez+e3.

7 6 3 7
3. Haiirtu onpenenurens matpusr 0 S 7 0
0 4 3 O
5 6 5 4

4. Haiitu ob1ee perieHne HeoJTHOPOIHOM cucTeMbl, OcTpouTh @.C.P. ogHOpOIHON cUCTEMBI

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

5. Haiiti pa3MepHOCTD ¥ 0a3KC CYMMBI U II€PECEUCHHUS JIMHEWHBIX MOAMPOCTPAHCTB, TOCTPOECHHBIX Ha
cucremax BektopoB @, = (1,2,1), a, =(1,1,-1), a; =(1L3.3) u b, =(2,3,-1), b, =(1,2,2),
b, =(1,1,-3) .

Bapmuanr 2

1. Haiiti 6a3uc u pa3MepHOCTH MPOCTPAHCTBA CAMMETPUYHBIX MATPHI pa3Mepa 2% 2 ¢ OOBIYHBIMA
OornecpanuiaMu CJIOKCHHA U YMHOXKXCHUS HA YHUCJIO.

2. Haiitu koopmmHaThl BekTopa x =(1,2,3) B 6asuce €,6,,6,, €CIM OH 3ajaH B 6asuce  €,€,,6; u
!

e=e+e,,e,=€—-26,, 6, =—€ +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 ob1iee pereHne HeoJHOPOIHOM crucTeMbl, TOCTpouTh @.C.P. oqHOpOIHON CHCTEMBI
X, —2X, + 3%, — X, =1 X, —2X, + 3%, —X, =0
X + X, + X, =2 X +X,+% =0
2X, =X, +4X;, =X, =3 |2X =X, +4X;—X, =0

5. HaiiTu pa3MepHOCTH U 0a3MC CYMMBI M [IEPECEUEHHUS TMHEMHBIX TIOAPOCTPAHCTB, IIOCTPOEHHLIX HA
cucremax Bektopos @, = (1,1,0,0), a, =(0110), a,=(0,011) u b =111, b,=(0,211), b,=(1,212)

Bapuant 3
1. Haiitu Ga3uc U pa3MEpHOCTh MPOCTPAHCTBA CHMMETPHYHBIX MATpHIl pa3Mepa 3X3 ¢ OOBIYHBIMU
OTIepaIsIMH CIIOKEHHUS U YMHOXKEHHUS Ha YUCIIO.
2. Haiitu koopaunatsl Bektopa X =(111) B Oa3uce €,€,,€,, eciau oH 3aJaH B 6a3uce €,€,,6; u

! !

’
e =¢+e,,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 perieHne HeoJHOPOIHOM cucTeMbl, TocTpouTh O.C.P. ogHOpOIHOM cHUCTEMBI

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

5. HaiiT pa3MepHOCTE ¥ 0a3UC CyMMBI ¥ IEPECEUEHHMS TMHENHBIX TOAIPOCTPAHCTB, MOCTPOECHHBIX Ha
cucremax BekTopos @, = (1,0,1), a,=(111), a,=(0,3,0) u b =(2,0,0), b, =(1,2,2), b, =(111) .

Bapuanr 4
1. SBnsieTcs AW JTUHEWHBIM MOIIPOCTPAHCTBOM MHOKECTBO BCEX BEKTOPOB N-MEPHOTO BEKTOPHOTO
MIPOCTPAHCTBA, KOOPAUHATHI KOTOPBIX — Lienble yhcia. OObICHUTH OTBET.
2. Haiiti koopnuHats! BekTopa X =(0,11) B Oasuce €,e,,€,, eciau OH 33/1aH B Oa3zuce €,€,,6; u

! ! !

€ =€ +6€,,6, =€, -6, 6 =—€ —€, +€;.

1 2 2 1
3. Haiirtu onpenenurens 0 4 0 0
1 1 1 1
0O 6 5 4
4. Haiitu o01iee perneHne HeoJHOPOIHOM cucTeMbl, TOCTpouTh O.C.P. oqHOpOIHOM cHUCTEMBI
2X, — 2%, +3X; + X, =2 2%, —2X, +3X; + X, =0
X+ X, + X =2 X +X, +X;, =0
3% =X, +4X%, + X, =4 3X, =X, +4X; +X%, =0
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HaiiT pa3sMepHOCTh U 6a3MC CyMMBI U TIEPECEYEHHS JIMHENHBIX TOAIPOCTPAHCTB, OCTPOEHHBIX Ha
cucremax Bektopos @, = (1,21,-2), a,=(2,310), ,=(1,2,2-3) 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 HAa4yaJloM KOOPJMHAT, a KOHIBI JIe)KaT HA HEKOTOpoi mpamoi? OObsICHUTH
OTBET.

Haiitn koopunars! ektopa x =(7,-5,2) B Gasnce (e, €, e;),ecnn on 3anan B Gasnce

8,6, U € =€ —€ +8€3, 85 =—€ +€, —28;, €3 =—€ +2€5 +€;3.

1 6 3 1
Haiitu onpepenurens 0 5 7 0
0 4 3 O
5 6 5 14

Haiitu ob1iee pereHne HeOJHOPOIHOM crcTeMbl, TOCTpouTh D.C.P. oqHOpOHON CHCTEMBI

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

Haiiti pa3MepHOCTb U 0a31MC CyMMBI U IIEPECEUEHHS JTHHEHHBIX OMIPOCTPAHCTB, HOCTPOSHHBIX Ha
cucremax Bektopos @, = (1,01), a,=(111), a,=(212) u b =(2,0,0), b,=(0,2,2),b;=(2,0,2) .

Bapuanr 6
Jloka3aTb, YTO MHOXKECTBO BCEX N-MEPHBIX BEKTOPOB, KOOPIHMHATHI KOTOPBIX YIOBIETBOPSIOT
YypaBHEHHIO X, +X, +...+x, =0, sgBiuseTcs NOANPOCTpaHCTBOM B R", HaliTH ero pasMepHOCTh M
KaKoH-HUOyab O6asuc.
Haiftn koop/mHaTel Bektopa X =(3,2,1) B Gasuce €,,6,,€,, CJli OH 33/1aH B Oasuce €,€,,8; u

!

’ ’
e =268;+€),8 =€ —€, 8 =—€ +€, +€,.

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

Haiitu o61miee pererne HeOTHOPOIHOM crcTeMbl, TOCTpouTh D.C.P. ogHOpOIHOM cHUCTEMBI
2X, — 2%, +3%, — X, =1 [2X —2X, +3X;,—X, =0
X, +X, +X, =2 X +X,+X =0
3% =X, +4%X;, =X, =3 3% — X, +4%;—X, =0
HccnenoBaTh Ha TMHEHHYIO 3aBUCUMOCTH CHCTEMY BEKTOPOB Sin X,COS X,C0S2X Ha (—z /2,7 12).
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Bapuant 7

SIBnsieTcs au JIMHEMHBIM IPOCTPAHCTBOM MHOXECTBO BCEX IOCIIEN0BATEIIBHOCTEN {an } , CXOIALIUXCS
K 0? OOBACHUTH OTBET.
Haiitn koopnunatel BekTopa x =(1,2,3) B 0asuce €,€,,€,, eciiu OH 3aJaH B Oasuce  €,,€,,6; u

!

ep =6 +2e, 8= —0,, &, =—€ +6,+86,.

7

Haiitu onpenenutens (O
0

5

DN P O
a w b w
» O O N

Haiitu ob1iee pereHne HeOJTHOPOIHOM crCTeMBI, TOCTpouTh D.C.P. 0oqHOpPOIHOH cHUCTEMBI

2Xg —2Xy +3X3—2X%4 =1 2X; —2X, + 3%, — 2%, =0
X1+ Xo+X3=1 X, +X,+X%X;=0
33Xy — X +4X3 —2%X,4 =1 3X, — X, +4%,-2x, =0

Haiiti pasMepHOCTb ¥ 0a3lC CYMMBI U TIEPECCUCHHS JIMHEWHBIX MOMPOCTPAHCTB, TOCTPOCHHBIX Ha
cucremax BektopoB 4, =(1,2,1), a, =(1,1,-1), a; =(1,33) u b, =(2,3,-1), b, =(1,2,2),
b, =(1,1,-3) .

Bapuanr 8

OGpa3yer Jiu JTHHENHOE TIPOCTPAHCTBO MHOXKECTBO Beex auddepenuupyembix pyukumii a = f (t),
b=g (t) , B KOTOPOM OIIPEJIENeHbI onepaud cymmbl | (t) -0 (t) U NIPOU3BEICHNS Ha YUCIIO
a-f(t)?

Haiftn koopymnaTe! Bektopa X =(0,11) B Gasuce €,,€,,€,, ecili OH 3a/aH B Oazuce €,€,,8; u

! !

’
e =€ +6,, e, =26, -6, 6 =—€ —6,+6;.

4 3 2 1
Haiitu onpenenmurens 0 3 2 0
1 6 50
5 4 3 2

Haiitu ob61miee permenne HeOTHOPOIHOM crcTeMbl, TOCTpouTh O.C.P. ogHOpOIHOM cHUCTEMBI

Xg —2Xy +3%X3 =Xy =1 X, —2X, +3%, —X, =0
Xp+ Xy +X3=1 X +X,+% =0
2X) —Xp +4X3 =X, =1 [2X =X, +4X,—X, =0

HccnenoBaTh Ha TMHEHHYIO 3aBUCUMOCTH CHCTEMY BEKTOPOB Sin X,C0S X,Sin2x Ha (-7 /2,7 /2).

Bapuant 9

Haiit 6a3uc W pa3sMEpHOCTh MPOCTPAHCTBA MATPHI[ pazMepa 3X2 ¢ OOBIYHBIMH OICPALUSIMU
CJIO)KEHUS U YMHOKEHHS Ha YUCIIO.
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Haiitn koop/mHaThl BekTopa X = (-11,-1) B 0Gasuce €,€,,€,, ecliu OH 3aj1aH B 6asuce €;,€,,6; u
!

’ ’
e =¢+e,,6, =¢—-6,, &g =—€ +6€, +€;.

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

1 2 3 5
Pemmths MaTpuuHOE ypaBHEHME X =
3 4 59

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

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

X, + X, +X3=2 X +X,+%X;,=0

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

O6pasyeT 11 TMHEHHOE IPOCTPAHCTBO BCEX MOIOKUTENBHBIX UHCEIl, B KOTOPOM CyMMa JIOOBIX JBYX
snementoB @ u D samaercs xak @ - D; a nponssenenne moGoro snementa a na mo6oe uncno
y ects al?

Haiitu koopmuHaThl BekTopa x = (7,-5,2) B Gasucee,,€,,€,, €ClM OH 3a]aH B 6asuce €;,€,,6; u

e =€ +€3, €)= +€,, 3 =6 +€, +6;5.

2 1 3 5
Pemnte MatpuyHoe ypaBHeHue X =
3 4 50

Haiitu obiee pemenue HeOAHOPOAHOU cucTeMbl, HocTpouTh @.C.P. 0JHOPOIHOM CHUCTEMBI
2Xg —2Xy +3X3— X4 =1 [2% —2X,+3X,—X, =0
Xp+ Xy +X3=1 X, +X, +X, =0
Xy —Xp +4X3 = X4 =2 3% =X, +4%X;—X, =0

2X

WccnenosaTh Ha JTMHEHHYIO 3aBUCMMOCTB CUCTEMY BEKTOPOB €, € ", 8" Ha (—oo,+o0) .

0) KpUTEepUU OIIEHUBAHUS KOMIIETSHITUH (pe3yIbTaTOB):

KOHTpOJ'IBHaSI paGOTa CUHUTACTCA BBIHOHHCHHOﬁ, €CJIU MMPAaBUJIbHO PCIICHBI KAK MUHUMYM 3 3aJa4uyun

(mmosryueHo 18 GanioB u BeIIIe).
B) ONHCAHKE IIKAJIbI OLICHHBAHUS:
Bce pemeHHble 3amaHus B KaXJIOM BapHaHTe CyMMapHO olleHHBaroTcs 30 OauramMu: Kakaoe 3alaHue

OLICHUBAETCA B 0.

Ounenka Kpurepun onenkn

OTiIN4HO CyMMa 0ajuioB perieHHbIX 3a/1a4
¢ 25 no 30 GannoB

Xopomo Cymma 0asioB penieHHbIX 3a7a4
C 22 no 25 6annos

Y 10BIIETBOPUTEIIHHO CyMMa 0ajuioB perieHHbIX 3a/1a4
c 18 o 21 Ganmos

HeynosnerBopurensno | CymMma 0anioB peleHHbIX 3a1a4

¢ 0 o 17 6amoB
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OdopmiteHne KOMILIEKTA 3aJaHUM 1/ KOHTPOJbHOM PadoThI

MHUHUCTEPCTBO HAYKU U BBICIIETO OFPA3OBAHUS POCCUNCKOMN ®EJEPALIUN
®EJEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/JAEHUE BBICUIETO OBPA3OBAHUSA

«HanunoHalbHBIA HCCHENOBATENbCKUN ANEPpHBIU yHUBEepcurer «MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOM 3HEepPreTUKN -

dwmman demepabHOTO TOCYAaPCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO yUpeX/IeH s BBICIIIero 00pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKI AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

WHCTUTYT OBIIEX MPO®ECCUOHAJBHOM MOATIOTOBKH
Kadeapa Bbicuieit MaTeMaTuKH

Hampasiienue 04.03.01 «Xumusa»
O6pa3zoBarenbHas

porpaMma AHBaMTHYECKas XUMUS
Hucuunnuna Jluneiinas aareopa

KomiuiekT 3agaHuil 1Jisi KOHTPOJILHOH PadoThI 2

Bapmuanr 1

1. Haiitn Matpuiy (B 6asuce (i , | ,K)), 06pas u supo omepatopa 3epKalbHOr0 OTPaKEHHS OTHOCHTEILHO
miockoctd X—Yy—2=0,

!

2. Haiita matpuily B 6a3uce (el’, e,,

€)).rae € =& —€, +e; , & =& +&, 28,

e, =—€, +2e, +€,, eclii oHa 3a7aHa B 6azuce (el, e, e3) ; _01 5
1 1 -2
3. Haiiti coOCcTBEHHBIE BEKTOPHI i COOCTBEHHBIE 3HAYCHUS . _32 _1
1 -2 2 |

[IpuBoauTcs M maTpuua K JuaroHadbHOMY BuUAYy? Eciam 1ga, TO HaWTH JOUAroHajdbHBIA BUJ U
JMarOHaJIU3UPYIOIIYI0 MAaTPHUILY.

4. TlpuBecTH KBaApaTHUHYO (HOPMY K KAHOHHYECKOMY BHY C MOMOIIBI0 MeToza Jlarpamnika
AXZ +8X, X, + 4%, X, + 3% — 42,

5. HccnegoBath KPHUBYIO BTOPOTO IMOPSAJAKA U ITOCTPOUTDH €C.

3x* +3y° +2xy —12x—4y +1=0.
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Bapuanr 2
1. Haiit matpuny (8 6asuce (i , |, IZ) ), 00pa3 U SAPO orepaTropa CHMMETPUU OTHOCUTEIHHO IPSIMOM

X=y=-2/2.

2. Haiitu Matpuiy B 6asuce (el', e, e;), re € =€ —€,+e,, e, =—€ +e,—2e,,

' 2 1 0
e, =—€, +2€, +€,, eciiu oHa 3a/1aHa B Gaswuce (el, e,, 63) :
3 0 4|
1 -1 2
. -1 0
3. Haiitn coOcTBEHHBIE BEKTOPHI i COOCTBEHHBIE 3HAYCHHUS
-1 2 0}
1 11

[IpuBomuTcs nu MaTpula K auaroHaibHoMmy Buay? Ecnum ga, To HalTH OuaroHanbHBIA BUA U
JTUATOHATIM3UPYIOLTYIO MAaTPHILY.

4. TIpusectr HopMy K KAHOHHYECKOMY BHIY C IIOMOIIBIO MeTo1a Jlarpamika xf +AX X, + AX X, — x32.

5. Hccnenosath KPpHUBYIO BTOPOTO ITOPsSIAKA U ITOCTPOUTDH €€.

2X% +2y* —4xy —8x+8y+1=0.

Bapuanr 3

1. Haiitit Matpuny (8 6asuce (i , j, IZ) ), 00pa3 u Aapo omneparopa 3epKaJTbHOTO OTPAKEHUS OTHOCUTEIIHHO
mI0CKoCTH 2X+Yy—22=0.

!

2. Haiitu matpuiy B 6a3uce (el’, €,

€)). e € =€ —€, +€;, &) =—€ +€, ~ 26,

, 0 2 3
e, =—€, +2¢, +€,, ecriu oHa 3a/1aHa B Gaswuce (el, e, 63) 41 0
2 -1 -2
3 -1 1

3. Haiitn coOCTBEeHHBIE BEKTOPHI U COOCTBEHHBIC 3HAUCHHS 0 2 -1 [IpuBOoguTCA MM Martpuna K

0 -1 2
auaroHaibHOMY Buny? Eciu na, To HAWTH AMAroHaIbHBIM BUJI M IUArOHAIM3UPYIOLIYIO MAaTPUILY.
4. IlpuBectu hopMy K KaHOHHUECKOMY BUTy C TOMOIIbIO MeToa Jlarpanxa

X2+ 2X, X, + 2% X, — 3X2 —6X, X, — 4XZ.
5. UccnenoBaTh KpUBYIO BTOPOTO NOPAJIKA U IIOCTPOUTH €€
X* + Yy +4xy +4x+2y-5=0.
Bapuant 4

1. Haiitit Matpuny (8 6asuce (i , J,k)), 06pa3s u sapo omepaTtopa 3epKaIbHOTO OTPAKEHHUST OTHOCHTEIBHO
miockoctd X+ Yy =0,
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!

2. Haiitu matpuny B 6asuce (el', €5,

€;), e & =€, —€, +€;, &) =€ +€, — 26,

' 1 2
e, =—€, +2€, +€,, eciu oHa 3aj1aHa B Gasuce (el, e, 63) 0 01 .
2 1 -1
y 5 -1 -1
3. Haiitu coOcTBeHHBIC BEKTOPhI U COOCTBEHHbBIC 3HAYCHHUSI 0 4 1 [MpuBoauTCcs MM MaTpuLa K
0 -1 4

nuaroHainsHoMy Buay? Eciu na, To HaliTH THaroHaJIbHBIA BUJT U AMArOHAIM3UPYIOIIYIO MaTPHUILY.

4. IlpuBectr hopMy K KAHOHHUECKOMY BHTy C TIOMOIIbIO MeTo1a Jlarpamka

2 2 2
X, +AX X, + 2% Xy +3X5 +2X, X5 — X;.

5. HccnenoBarh KpuBYIO BTOPOTO MOPSIIKA U IOCTPOUTD €€.

5x° +5y* —2xy +10x -2y +1=0.

Bapuanr S

1. Haiitu marpunty (8 6asuce (i, ], IZ) ), 00pa3 u Aapo oneparopa OPTOrOHAIBHON MPOEKIMHU Ha MPSAMYIO
X=y=12.

!

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

€;).rac e/ =e —€, +e;, & =6 +e, —2€;,

2 01
e, =—e, +2¢, +€,, ecu oHa 3ajaHa B 6asuce (€,, €,, € )
oo T (& & &) 3 0 2|
-1 1 2
6 -2 -1
3. Haiitn coOcTBEHHBIE BEKTOPHI  COOCTBEHHBIE 3HAYCHUS 1 5 1
1 -2 4

[IpuBoguTCcs 7M1 MaTpuila K JauaroHalibHOMYy Bunay? Ecim na, To HaWTH IuaroHaJbHBIA BUI U
JMarOHaJIu3UuPYIOIIY0 MaTpHILy.
4. IlpuBectu popMy K KaHOHHUECKOMY BUJTy ¢ TOMOIIbIO MeToa Jlarpanxa

X+ AX Xy — Xz — 2X, X5 + 2X5,

5. HccnegoBath KPHUBYIO BTOPOTO IMOPSAJAKA U ITOCTPOUTDH €C.

2X° +2y° +4xy +8x+8y +1=0.

Bapuanr 6

1. Haiitn Matpuwy (B 6asuce (i , | ,K)), 06pas u supo omeparopa 3epKalbHOr0 OTPaKEHHS OTHOCHTEIBHO
miockoctd X+2y—-2=0.

!

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

€;). e & =€ —€, +e;, &) =~ +€, - 2€;,

e, =—€, +2e, +€,, eclii oHa 3a7aHa B 6azuce (el, e, 63) 2 i 21 .
0 -1 2
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3 1 -1

3. Haiitu coOcTBeHHBIE BEKTOPBI U COOCTBEHHbIE 3HAUECHUS 2 2 _1 [IpuBonuTcs MM Matpuna K

-2 1 4

nuaroHainbHoMy Buay? Eciu na, To HallTH THaroHaJIbHBIA BUJT U AMArOHAIU3UPYIOIIYIO MaTPHUILY.

4. IMpusectu GpopMy K KAHOHUIECKOMY BUIY C IIOMOIIBIO MeToa Jlarpamxka.
X, + A% X, + 4X X, +3X2 +4X,X, — XS
5. UccnenoBaTh KpUBYIO BTOPOTO MOPSAIKA U IOCTPOUTH €€

—X° —y? +2Xy +2X -2y +1=0.

Bapuanr 7
1. Haiitt matpuny (8 6asuce (i , j, IZ) ), 00pa3 u Aapo orneparopa NPOESKTUPOBAHUS HA IIIOCKOCTh
X+2y-2z=0.

2. Haiitu matpuiy B Gasuce (el', e, eé), roe € =€, —€,+e,, e, =—e +6e, —2e,,

e, =—€, +2¢e, +€,, ecii oHa 3a/1aHa B 6asuce (el, e, 63) ; i’ _01 .
0 2 1 |
2 0 -1

3. HaiiTi cOOCTBEHHBIC BEKTOPBI M COOCTBEHHBIC 3HAYCHHUS | 1 1 _q | lIpuBomurcs mu mMaTpuua K
-1 0 2

nuaroHaibHOMY Buny? Ecnu na, To HAWTH AMAroHAIbHBIM BUJI M INArOHAIM3UPYIOLIYIO MAaTPUILY.
4. IlpuBectu popMy K KAaHOHHUECKOMY BUJTy € TOMOIIbIO MeToa Jlarpanxa

X + 2% X, + 2X,X; —3X5 — 6X,X, — 4XZ,
5. UccnenoBarh KpUBYIO BTOPOTO MOPSIIKA M TOCTPOUTH €€

X* 4+ y? +4xy +4x+2y-5=0.

Bapuanr 8

1. Haittu matpuny (B 6a3uce G,j, IZ) ), 00pa3 u Aapo omeparopa MPOESKTUPOBAHUS HA TIIOCKOCTh
2Xx—-y+12=0.

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

' 2 1 2
e, =—€, + 28, +€,, ecii OHa 3aj1aHa B Oasuce (el, e, 63) 0 2l
1 01
. 2 10
3. Haiiti coOCTBeHHBIE BEKTOPHI M COOCTBEHHBIC 3HAYCHHS L 20 [IpuBoaMTCSA JIM MaTpuma K
-1 13

nuaroHanbHoMy Buay? Eciu na, To HallTH TUaroHaJbHBIA BUJT U AMArOHAIU3UPYIOIIYIO MaTPHUILY.

20



4. I[IpuBecTH KBaApaTU4YHYIO (HOpMY K KAHOHMYECKOMY BHJIY C MOMOIIBI0 MeTo1a Jlarpanxka

2 2 2

5. UccnenoBath KpUBYIO BTOPOTO MOPSAKA U IOCTPOUTD €€.

5x* +5y* —2xy +10x -2y +1=0.

Bapuanr 9

1. Haiitu Matpuiy (B 6asuce (i , |, k) ), 06pas u supo omepaTopa MpoeKTHPOBAHKS HA IIOCKOCTD

2
1
1
0
0

HpI/IBOI[I/ITCﬂ J1 MaTtpuia K

2Xx—-y+3z=0.
2. Haiitu Matpuiy B 6asuce (el', e, eé), re € =€ —€,+e,, e, =—e +e,—2e,,
0 1
e, =—€, +2e, +€,, eclii oHa 3a7aHa B 6asuce (el, e, 63) 0
-1 -2
. 1
3. Haiit coOcTBeHHBIC BEKTOPHI M COOCTBEHHBIC 3HAYCHUS
1 4
-1 1

5

nuaroHainsHoMy Buay? Eciu na, To HallTH TUaroHaJbHBIA BUJT U AMATOHAIM3UPYIOIIYI0 MATPHUILY.

4. IpuBectr popMy K KAHOHUIECKOMY BUIY C IIOMOINBIO MeToa Jlarpamxka.

X+ AX X, + AX X, + 3XZ + X, X, — X2,

5. HccnenoBathb KPHUBYIO BTOPOTO IMOPAAKA U ITOCTPOUTD €€

—X* =y +2Xy +2X -2y +1=0.

Bapuanr 10

1. Haiitit Matpuny (8 6asuce (i , j, IZ) ), 00pa3 u sAapo orneparopa MPOESKTUPOBAHUS HA IIIOCKOCTh

X+y+z=0.

!

2. Haiitu matpuily B 6a3uce (el’, €,

1
e, =—€, +2e, +€,, ecu oHa 3aJaHa B 0a3uce (el, e, 63) 0 -1
2 3
5 1 -1
3. Haiftu coOCTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HAYCHHS o 4 1
-2 1 6

0
(N
1

€)).re & =€, —€, +€; , &) =—€ +€, —2¢,,
1

[IpuBOoguTCSA MM MaTpuua K

AnaroHaJJbHOMY BI/IIly? Eciu Ja, TO HaAWUTH JUaroHalbHBIN BUJ U AUAaroHaJIN3UPYIOIYIO MaTpuIly.

4. IlpuBectu popMy K KaHOHHUECKOMY BUJTy C TOMOIIbIO MeToa Jlarpanxa

X2+ AX X, — X — 2X, X, + 2%Z.

5. UccnenoBath KpUBYIO BTOPOTO MOPSAKA U IOCTPOUTD €€.

2X* +2y* +4xy +8x+8y+1=0.
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0) KpuTepHUH OLIEHUBAHUS KOMIIETEHINH (pe3yJbTaToOB):
KontposnbHas paboTa cuuTaercsi BHIIIOJHEHHOM, €CIIU MPAaBIUIIBHO PELLICHbl KAaK MUHUMYM 3 3a/1a4i
(momydeno 18 6ayUIoB U BHIIIE).

B) OIIMCAHHUC INKAJIbI OILICHUBAHUS:
Bce periennbie 3aanus B KaKI0M BapHaHTE CyMMapHO olieHHBaroTCsA 30 OayiamMu: KaXJ10e U3 3aJaHuii
OLICHUBAETCSA B 6 0aJIOB.

Onenka Kpurtepuu oneHku

OTnn4HO CymMma 6aJuIoB peIIeHHBIX 3a1a
¢ 27 mo 30 GamioB

Xoportio CymMma 6asuIoB peIIeHHBIX 3a1a
C 23 o 26 6amios

Y 10BIETBOPUTEIIHHO CymMa 6aJuIoB pelIeHHBIX 3a/1a4
¢ 18 o 22 6amnos

HeynosnerBopurensHo | Cymma 0aioB pelIeHHbIX 3a/1a4
¢ 0 o 17 6ammoB
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JIMCT COI'JTACOBAHUA ®OHIA OLIEHOYHBIX CPEACTB

[TporpamMma paccMOTpeHa Ha 3aceTaHuu Kadeapsl
BeIcier Mmatematuku UOIIIT

3aBeyIOIHii/1.0. 3aBeayonIero Kadeapsl BhICIIIE
mareMatuku MOIIIT

(mpotokon Ne OT«__ » 20 1) |« » 20 r. B.K. AprembeB
PykoBoautens MOIIIT
« » 20 T ______0O.A.IlomnoBa
[IporpaMma paccMoTpeHa Ha 3acelaHuu PykoBoauTens 06pazoBaTebHON IPOrpaMMBI
OT/IeTIeHUsI OMOTEXHOIOTUI 04.03.01 Xumwust
(mpotokon Ne OT «__ » 202 1) |« _» 202 . 1O0.H. Anoxun

HavanpHuk oTneneHns OMOTEXHOIOT Ui
« _» 202 . A.A. KotnsipoB
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