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O0JacTh NpMEHeHHUs

®ona oueHouHblx cpeactB (POC) — sBuserca o00sA3aTeabHBIM HPUIOKEHUEM K paboueit
nporpamMme JUCIHUIUTUHBI «JIuHelHas anrebpa» u obecreunBaeT MPOBEPKY OCBOCHUS IUIAHUPYEMBIX
pe3ysbTaToB 00yuYeHHs! (KOMIIETEHIMM M MX MHAWKATOPOB) MOCPEICTBOM MEPONPUATUN TEKyLIeH u
IIPOMEXYTOYHOM aTTECTALMH 110 AUCLUILINHE.

ey u 3agaun poHAA OLEHOYHBIX CPEACTB

Hemnpto @DoHAAa OLEHOYHBIX CpPEACTB SBISIETCS YCTAHOBJIGHWE COOTBETCTBUS YPOBHS
MOATOTOBKH OOydYarommxcss TpeOoBaHMsIM (enepalbHOTO TOCYAapCTBEHHOTO0 00pa30BaTeNbHOTO
CTaHJapTa.

21.]'15[ JOCTHXKCHUA MMOCTaBJICHHOMN neiaun q)OHI[OM OICHOYHBLIX CPCACTB IO JUCHUIIINHE
«JIuneitHas anreOpa» pPEmIaroTCs CIEIYIONTUE 3a1a4H:

— KOHTpOJIb M YIIPaBJICHHE MPOIECCOM MPUOOPETeHHs OOYYarOIIMMUCS 3HAHWH, YMEHHH |
HAaBBIKOB, IMPEAYCMOTPCHHBIX B paMKax I[aHHOﬁ JUCHUIIIINHEI,

— KOHTPOJIb U OLICHKA CTCIICHU OCBOCHUA KOMHGTGHHHﬁ, npeaAyCMOTPCHHLIX B paMKax I[ﬂHHOfI
JUCILIUITIIUHBI,

— obecrieyeHre COOTBETCTBUS pe3ysbTaTOB 0OydeHHUs 3ajauaM Oyayiied npogeccuoHanbHOU
ACATCIIBHOCTU Y€PEC3 COBCPIICHCTBOBAHWEC TPAAWIHWOHHBIX W BHCAPCHHUEC HHHOBAIIMOHHBIX METOI0B
oOyueHusi B 00pa30BaTeIIbHBIN MPoLIeCcC B paMKaxX JaHHOW AMCLUILIUHBI.



1. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTATOB oﬁyqe}mﬂ o JTMCHUIIJIMHE, COOTHECCHHBIX C
IJIAHUPYEMBIMHU peE3yjJdbTaTaMHU OCBOCHUSA 06pa30B3TeJ’ILHOI7I NnmporpaMmmbl

1.1. B pesynabraTe ocBoenuss OIl OakamaBpuara oOydwarouuics JOKEH OBIAACTh CIEAYIOIIHMMHU

pe3ysbTaraMu 00y4eHus 10 JUCLMILIINHE:

Koo komnemenuuii

Haumenosanue Komnemenuyuu

K00 u naumenoeanue unouxamopa
00CMUdICEHUS KOMAEMEeHYUU

OIIK-4

CrniocobeH mimaHupoBaTh pabOTHI
XUMHYECKON HaAIIPaBJIECHHOCTH,
oOpalaThIBaTh U UHTEPIPETUPOBATH
IIOJIyYEHHBIE PE3YJILTAThI C
UCIIOJIb30BAHUEM TEOPETHUUECKUX
3HAHMH U IPAKTUYECKUX HaBBIKOB
pelIeHNs] MaTEMaTHYECKUX U
(dbuzuveckux 3aaa4u

3-OI1K-4 3HaTh (yH1aMEHTaIbHbIE
OCHOBBI,

MOJIy4YEHHBIE B 00JaCTH
€CTECCTBCHHbBIX U

MAaTE€MaTUYICCKHUX HAYK.

V-OIIK-4 ymeTh ucnoib30BaTh Ha
MIPaKTUKE

6330BI)I€ 3HaHUA, HOJ'Iy‘-ICHHI)IG B
oOiactu

€CTECTBEHHBIX U MATEMAaTHYECKUX
HayK; IPUMEHATh

JUIs aHajIu3a u 00paboTKu
pe3yabTaToOB (PU3UIECKUX

OKCIICPUMCHTOB.

B-OIIK-4 Biagers HaBBIKAMH
000011IcHHS, CHHTE3a U

aHanu3a 0a30BBIX 3HAHMM,
MOJTyYEeHHBIX B 00J1aCTH

€CTCCTBCHHBIX U MAaTEMATHYCCKHNX
HayK, BJIaJICTh

HAYYHBIM MUPOBO33PEHHUEM.

YK-2

CriocoGeH omnpenensTh KpyT 3a1a4y
B paMKax IOCTaBJIEHHOM LIeJIU U
BBIOUpATh ONTUMANIBHBIE CTIOCOOBI
UX PELIEHUs, UCXOS U3
JEHCTBYIOLIUX TPaBOBBIX HOPM,
UMEIOIINXCS PECYPCOB U
OTpaHUYECHUMN

3-YK-2 3HaTh: OCHOBHBIE 3aKOHBI

€CTCCTBECHHOHAYYHbIX AUCIUIIINH,
METOJbI MAaTEMATHYCCKOI'O aHaJIn3a
U MOJCIIMPOBAHUA,

TEOPECTUUCCKOI'0 U
OKCIICPUMCHTAJIBHOTO

HUCCICA0BaHUA

V-VK-2 ymeTb: ucnosiab3oBarh
MaTEeMaTHYECKUE

MCTOABI B TCXHHUYCCKHX
IMPHUIIOKCHUAX, PACCUUTHIBATD
OCHOBHBIC YHCJIOBBIC
XapPaKTCPUCTUKU

CﬂyqaﬁHBIX BCJIMYMH, PCIIATh
OCHOBHBLIC 3a1a49u1

MaTeMaTH4eCKOH CTaTUCTHUKU,
peuiaTh TUITOBBIC PACUCTHBIC 3ala4Un

B-VK-2 Binagets: MeTomaMu
MaTeMaTHUYeCKOro aHajau3a u
MOJIEIUPOBAHMKS; METOJAMU
pEelIeHHMs 3a/1a4 aHAJIM3a U pacyera




XapaKTePUCTUK (PU3HMUECKUX CHUCTEM,
OCHOBHBIMH IIpuEMaMu
00pabOTKH 3KCIIEpUMEHTAJIbHBIX

JAHHBIX, METOAAMU PabOTHI C
MPUKIAIHBIMU POTPAMMHBIMU

IIPOTyKTaMH

1.2. Dmanovt popmuposanus komnemenuuii 8 npouecce oceoenun OII baxanaspuama

KoMmmoHeHTbl KOMIETEHUUH, Kak MpaBwio, (QOPMHUPYIOTCS NPU H3YYEHUH HECKOJIbKUX
JUCUUILIMH, a TaKK€ B HEMAJIOM CTENEHM B Ipouecce NnpoxoxzacHus npaktuk, HUP u Bo Bpems
caMOCTOSTeNIbHOU paboThl oOydvatomierocs. Boimonuenne u 3ammura BKP sBisttorcs Bugom yueOHOM
NeSITeIbHOCTH, KOTOPBIN 3aBepiIaeT npouecc GoOpMUPOBAHUS KOMIIETEHIUH.

Oransl OpMUPOBAHUS KOMIIETEHIIUU B MTPOLIECCE OCBOCHUS IUCHUIUIUHBI:
- HaYaJbHBIN 3Tanm — Ha 3TOM dTane (OPMUPYIOTCS 3HAHUEBbIE M HHCTPYMEHTAJIbHBIE OCHOBBI
KOMIIETEHIIMHM, OCBAaWBAIOTCSI OCHOBHBbIE KaTeropuu, (opmupyrorcs Oa3oBble ymeHus. CTyneHT
BOCIIPOM3BOJUT TEPMUHBI, (PAKTHI, METO/IbI, TOHATHS, IPUHLIUIIBI U MPaBUja; pelaeT yueOHble 3a1aun
o oOpa3siy;
- OCHOBHOM »>Tam — 3HaHUS, YMEHMs, HaBBIKHM, oOecrneuuBarolue (GpopMHUpoBaHHUE KOMIETEHIIMH,
3HAYUTENIBHO BO3PACTalOT, HO €lle HE JOCTUraloT UTOrOBBIX 3HaueHWi. Ha »TOoM sTame cryneHT
OCBaMBaeT aHAJUTHYECKHWE JACHCTBHUS C MPEAMETHBIMU 3HAHUAMH [0 JUCIHUIUIMHE, CHOcOo0eH
CaMOCTOSITENIbHO pelliaTh y4yeOHbIE 3a/1a4k, BHOCS KOPPEKTHBBI B aJTOPUTM JIEHCTBHI, OCYILECTBIISSA
KOPPEKIIHIO B X0/1€ padOThI, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIE YCIIOBUS;
- 3aBepLIAIOIIMI 3Tal — Ha 9TOM 3Tale CTYJEHT JOCTUTaeT UTOTOBBIX IMOKa3aTellel Mo 3asBICHHON
KOMIIETEHIIMH, TO €CTh OCBAUBAET BECh HEOOXOAMMBII 00BEM 3HAHUH, OBIAIEBAET BCEMH YMEHUSIMU U
HaBbIKaMU B cdepe 3asBIeHHON KomreTeHIMH. OH crnocoOeH HCIOoNb30BaTh 3THU 3HAHUS, YMEHUS,
HABBIKU IIPU PELLIEHUU 3aa4 TOBBIIIIEHHOMN CII0)KHOCTU U B HECTaHAAPTHBIX YCIOBHUSX.

Ortanbl  (OPMHUPOBAHUS KOMIETEHIMHA B XOJ€ OCBOEHHUS AUCLHUIUIMHBI OTPAXalOTCs B
TemaTHueckoM tutane (cm. PIIJT).

1.3. CBsi3b Mexkay (hopMHUPYEMBIMU KOMIIETEHIUAMHE W GOPMaMH KOHTPOJISI HX OCBOEHUS

Ne n/m KounTtposupyemblie pa3ienl Kon xonTpompyemoii HaunmenoBanue
(TeMbl) TUCHMILIHHBI KOMIIeTeHIM I OLICHOYHOI'0 CPeACTBAa
/ TeKylle u
NHaukarop 10CTHKEHUA NMPOMEKYTOYHOM
KOMIIeTeHIM I aTTecTalMM

Tekymas arrecrauusi, 2 ceMecTp

1. Martpwutisl, onpenenurend, cucteMsl | OIIK-4 VK-2 KP Ne 1
ypaBHEHUI
2. JIuHeltHbIE TPOCTPAHCTBA U OIIK-4 VK-2 KP Ne 1, KP Ne 2.

MOANPOCTPAHCTBRA, Oa3uc,
KOOPAMHATHI, IUHEUHbBIE
onepaTopsl

3. EBknmumoBEI mpocTpaHCcTBa, OIIK-4 VK-2 KP Neo 2
KBaJIpaTH4YHbIC HOPMBI

IIpomMe:xyTOUHAs aTTEecTalMsl, 2 CeMECTP
|3aqu/3K3aMeH |OHK—4 YK-2 |C—)K3aMeHaun0Hm>lifl onJjier




2. OnucaHne nNokasaresjieidl 1 KpUTEpHeB OLlCHUBAHMS KOMIIETEHIMH HA PA3JIMYHBIX 3Tanax ux GopMupoBaHus, ONHCAHNE IIKAJ OLleHUBAHUS
KoHeuHbIMU pe3ynbTaTaMd OCBOEHHS MPOTpaMMbl JUCIUIUIMHBI SBISIOTCS C(HOPMUPOBAHHBIE KOTHUTHBHBIE IECKPHITOPHI «3HATHY», «YMETHY,

«BIJIAJIETH», PACHMCAHHBIE MO OTAEIbHBIM KOMIIETEHLUSM, KOTOpbIE IpHuBeaeHbl B 1.1.1. @opmMupoBaHue 3THUX IECKPUNTOPOB MPOUCXOAUT B IpoLEcce

M3Y4YEeHMsI TMCLUUILIMHBI 110 3TalaM B paMKax pa3IMyHOro BUAA Y4€OHBIX 3aHATUN U CAMOCTOATEIbHON pabOTHI.
Boraensitorcs Tpu ypoBHsI ¢)OPMHUPOBAHHOCTH KOMIIETEHIIMH Ha Ka)KJIOM dTalle: MOPOroBbli, IPOJBUHYTHIN U BBICOKUH.

YpoBHHu CoaepxaresibHOe OcHOBHBIC IPU3HAKHU BbIJEJICHUS YPOBHHA BPC, ECTS/MsaTtuéanabuas
OnHUCcaHue YPOBHS % IIKAJIA JJI51 OlleHKHU
OCBOEHHUS | JK3aMeHa/3ayeTa
Bobicokuii TBopueckas 1eATeNbHOCTh | Bruouaem Hudxcecmosujuil ypogeHb.
Bce suovr komnemenyuti CrTyneHT AeMOHCTpUPYET CBOOOAHOE 00IalaHue
cghopmuposansl Ha 8b1COKOM KOMTIECTCHIIMSIMH, CITIOCOOCH MMPUMEHHTH UX B A/
VPO8HE 8 COOMBEMCMBUU C HECTaHJIAPTHBIX CUTYalUsIX: TOKA3bIBACT 90-100 o
yenamu u 3a0avamu YMEHHE CaMOCTOSITEIHHO MPUHUMATD PEIICHHE, 3auTeHo
OUCYUNTUHDBL pemaTh po0semMy/3amady TeOpeTHIECKOTO HITH
MPUKIIATHOTO XapaKTepa Ha OCHOBE U3YUYEHHBIX
METOJIOB, IPUEMOB, TEXHOJIOT M
IpoaBuHyTHII [Ipumenenne 3HaHUA W | Brurouaem Hudixcecmosawull ypogeHts.
Bce 6uovl komnemenyuii yMeHHi B Oojiee mmpokux | CTyIACHT MOXKET JI0Ka3aTh BIaJICHUE B/
cghopmuposansl Ha KOHTEKCTaX Yy4yeOHOH U | KOMIETEHLMSIMH: IEMOHCTPUPYET CIIOCOOHOCTH 85-89 OueHp X0poIo/
NPOOBUHYMOM YPOBHE 8 npodeccuoHanbHOM co0uparth, CUCTEMATU3UPOBATh, AHATTU3UPOBATH 3auTeHo
coomeemcmauu ¢ yeusimu u NEeSITEeNIbHOCTH, HEXEJM IO | U TPAaMOTHO MCIIOJIb30BAaTh UH(OPMALIUIO U3
3a0ayamu OUCYUNIUHbBL oOpasiy, Oonbllell Joyiel | caMOCTOSITENFHO HAWIEHHBIX TEOPETUYECKUX
CaMOCTOSITENIbHOCTH U | UICTOYHHUKOB U WUTIOCTPUPOBATH UMH C/
WHULUATUBBI TEOPETUUECKHE MMOJIOKEHHS UM 000CHOBBIBATD 70-84 Xoporo/
MPAKTUKY IPUMEHEHHUS. 3a4TeHO
IoporoBblii PenpoaykruBHas Crynent JEMOHCTPUPYET BJIaJicHUE 65-69 D/Y noBierBopuTenbHO/
Bce 6uovr komnemenyuti JeSITeNIbHOCTD KOMIETCHIIMSIMU B CTaHAApPTHBIX CHUTYaIUsX: 3auTeHo
cghopmuposamnsl Ha NOPO2OBOM u3JNaraeT B Impejeiax 3a1ad Kypca TeOpeTUYECKH
ypogHe Y MIPAKTHYECKHU KOHTPOIUPYEMBIN MaTepral. 60-64 E/Mlocpencraenno
/3auTeHo
Huzxe moporosoro OTcyTcTBHE PU3HAKOB MOPOT'OBOTO YPOBHS: KOMIIETEHIIUU HE CPOPMUPOBAHBI. 0-59 HeynoBnerBopurensHo/
CTyneHT He B COCTOSIHUU MPOJAEMOHCTPUPOBATh 00Ia/laHUE KOMIIETCHIIUSIMHU B Hezauteno

CTAHJAPTHBIX CUTYyallHAX.




OneHuBaHue pe3yabTaTOB 00Y4YEHUs CTYAEHTOB IO JUCLMIUIMHE OCYIIECTBISAETCS IO PErJIaMEHTY
TEKYLIEro KOHTPOJISL ¥ IPOMEKYTOYHON aTTECTALUH.

Kpurepuu onieHuBaHNsA KOMIIETEHIUN HA Ka)KJIOM JTalle U3y4YEeHUs JUCLMILUIMHBI Ul KaXKI0r0 BUIa
OLIEHOYHOTO cpeacTBa U MpuBoAATCs B 1. 4 @®OC. ToroBsiit ypoBeHb CHOPMHUPOBAHHOCTH KOMIIETEHIINU
IIpY U3YyYEHUU TUCHUILIMHBI ompenenserca no tadmune. IIpu 3tom crienyer moHuMMarb, 4yTO IpaHMLA
MEXJly YPOBHAMH Uil KOHKPETHBIX pE3yJbTaTOB OCBOCHHS OOpa30BaTENbHOW INPOrPaMMBbl MOXKET
CMEIaThCSl.

YpoBeHb cpopMHPOBAHHOCTH Tekymuii KOHTPOJIb IIpome:kyTouyHast arTecTanus
KOMIIeTeHIIUH
BbICOKHI1 BbICOKHI1
BBICOKHUI NnpOOBUHYMbLLL 8bICOKUU
8bICOKUU NPOOBUHYMbLL
nopo2oebiil BbICOKUU
BbICOKUU Nnopo2o8wlil
MIPOJIBUHYTHIN NPOABMHYTHINI NPOABMHYTHII
NnpOOBUHYMbLLL Nnopo2o8wlil
nopo2oewlil NPOOBUHYMbLLL
IIOPOTOBBII NOPOTOBbIH MOPOroBbIN
NOPOroOBbIN HHKe IOPOroBOro
HUKE TOPOrOBOr0
HH:Ke TOPOroBOro -

3. MeTtoanyeckue MaTepHAaJbl, ONpeeIsIIONIMEe NPOIeIypPhl OIEeHUBAHUS 3HAHMIl, YMEHMIi,
HABBIKOB M (WJIH) ONBITA 1eATEJIbHOCTH, XaPAKTEePHU3YIOIIUX 3TaNbl JOPMHUPOBAHUS KOMIIETEHUM

— MHroroBas arrecranus Mo IUCHUIUIMHE SIBISIETCS HMHTETPAIbHBIM I1OKA3aTeIEM KadecTBa
TEOPETUYECKUX W MPAKTUYECKUX 3HAHMM M HaBBIKOB OOYYalOIIMXCS MO AUCUUIUIMHE H
CKJIQJbIBAETCS U3 OLIEHOK, ITOJIyYEHHBIX B X0JI€ TEKYIIEH U MPOMEXYTOYHOM aTTECTAlUH.

— Texymas arrecranus B CEMECTpe NPOBOAUTCA C IIeNIbI0 00ECleYeHHs] CBOEBPEMEHHOU
oOpaTHOM CBS3M, Ui KOPPEKIHH OOYy4YeHMs, aKTHBH3AIMU CaMOCTOSITENbHOW paboThI
oOyyJaronuxcs.

— IlpomexyTouHas aTTecTalus IMpeAHAa3HAYeHa Il OOBEKTHUBHOTO TMOATBEPKACHUA U
OLICHUBAHMSI  JIOCTUTHYTBIX  pPE3YyJbTaTOB OOy4YeHMs] IOCIE 3aBEepIICHHs] HM3y4eHUs
JUCIUTIINHBL.

— Tekymas arrectanus OCyILECTBIIAECTCS JIBA pa3a B CEMECTP:

o koHTponbHas Touka Ne 1 (KT Ne 1) — BeicTaBisieTcss B 3JIGKTPOHHYIO BEJOMOCTH HE
no3aHee 8 Hemenw ydeOHOro cemectpa. Bkiouaer B ceOsi OLEHKY MEpONpUSTHI
TEKYIIEr0 KOHTPOJISI ayJUTOPHOW M CaMOCTOSITEIbHOM pPaboThl oOydaromierocs Imo
pazaenamM/TeMaM yueOHOU AUCHMILTHHBI ¢ 1 o 8 Heneno yueOHOro ceMecTpa.

o kouTponbHas Touka Ne 2 (KT Ne 2) — BricTaBisieTcss B 3JEKTPOHHYIO BEIOMOCTh HE
no3aHee 16 Hexenu yueOHOro cemectpa. Brimrouaer B ceOs OIEHKY MEpOIPHUSATHIA
TEKYIIEero KOHTPOJISI ayJUTOPHOW M CaMOCTOSITEIbHOM pPaboThl 0Oydaromierocs Mo
pazaenamM/TeMaM y4eOHOU JUCHMILTUHBI ¢ 9 o 16 Hepemo yueOHOro cemecTpa.

— Pesynbrarthl Tekymeld M MPOMEKYTOYHOM aTTeCTalliM TOJBOAATCS IO IIKale OaibHO-
PEUTHHIOBOM CUCTEMBI.

JTan peTHHIOBO cCHCTeMBI / Henensn baun
Oueno4noe CpeacTso Mty Maxcumyn™
Texkymas arrecrauus 1-16 36 - 60% ot 60
MaKCMMyMa
KonTpoubHas Touka Ne 1 8 18 (60% ot 30) 30
PeliTHroBast KOHTpoJbHas paboTa 8 18 30




Ne 1

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

IMpomexxyToUHas aTTecTAIUS - 24 — (60% 40) 40
DK3aMeH -

DK3aMEHAIMOHHBIN OHJIeT - 24 40
HNUTOI'O no qucuunjnHe 60 100

* - MuHUMaJIbHOE KOJIMYECTBO OAJIOB 32 OIEHOYHOE CPEACTBO — ATO KOJIMYECTBO OANIIOB, HAOpaHHOE
00y4aromumMcs, Ipd KOTOPOM OLIEHOYHOE CPEJCTBO 3aCUUTHIBACTCS, B IPOTHBHOM Cllydae 0O0yJaromuiics
JOJIDKEH JIMKBUIUPOBATH MOSABHUBIIYIOCSA AKaJICMUYCCKYTO 3a0JDKCHHOCTDb 110 TeKymeﬁ 501050
MIPOMEXYTOYHOH arTecTarmi. MHHHMATbHOE KOJWYECTBO Oa/UIOB 3a TEKYIIyIO0 aTTECTAlWio, B T.d.
OTJIETTLHOE OIIEHOYHOE CPEJICTBO B €€ COCTaBe, U MPOMEXKYTOUHYIO aTTecTaruio coctaBisieT 60% oT
COOTBCTCTBYIOIINX MAaKCUMAJIbHBIX OaJUIOB.

4. TunoBble KOHTPOJIbHBIE 321aHUS WM HHbIE MAaTEPHAJIbI, He00X0AUMbIe 115l OLleHKH 3HAHUM,
YMEHHUii, HABbIKOB



dopMa 3K3aMeHAIMOHHOTO OMJIeTA

MHUHUCTEPCTBO HAYKU U BBICIIETO OBPA3BOBAHUSA POCCUNCKOM ®EJEPALIUN
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE VUPEX/JIEHUE BBICIIETO OBPA3OBAHUS

«HaumoHanpbHBIU UCCIENOBATENBCKUN SACEPHBIU YyHUBepcUuTeT « MUD U »

OO0HMHCKMTT I/IHCTI/ITYT AaTOMHOM BHQPI‘ETT/IKT/I -
dpwman deneparbHOrO rocyjapCTBEHHOTO aBTOHOMHOI'O 00pa3oBaTe/IbHOIO YUPEX/IeHNS BBICIIIEro 00pa3oBaHs
«HarponaibHBIV McCiIen0BaTeIbcKNI sSepHb YyHuBepcuTeT «MVIDUV»

(IATD HVISTY MU®W)

HHCTUTYT OBIIEN MTPO®PECCUHOHAJIBHOM MTOJATIOTOBKHA
Kadenpa Bbicuieit MaTeMaTuKH

Hamnpasnenue 04.03.01 «Xumus»
O6pazoBaTenpHas

nporpamma AHanuTH4YecKas XUMHUS
Hucuumnimza JIuneiinas aareopa

SK3AMEHAIIMOHHBIN BUJIET Ne__

1. Bompoc a5 npoBepku ypoBHs o0ydennoctu 3HATD
Mampuywi, deticmseusi ¢ mampuyamu (Cr0xHceHue Mampuy, YMHONCEHUe HA YUCTO0, YMHONCEHUE
mampuy, mpaucnonuposanue). Onpederumenu K8AOPAMHbIX MAMpuy nopsioKka n.

2. Bomnpoc nis npoBepku ypoBHs o0yueHHoctr 3SHATDH
Aopo u obpas nunetinoco onepamopa. Teopema o pazmeprocmu s10pa u 00pasa JUHeUH020
onepamopa.

3. Bonpoc s mpoBepku ypoBHs 06yueHHoctd YMETD
Hccnedosams kpueyo 6mopoco nopsoka u nocCmpoums ee.

—X° —y? +4xy +2x—4y+1=0.
4. Bonipoc (3amava/3aganue) ais npoepku ypoBHs ooyuennoctu BJIAJIEThH

111
111
. 1
Haumu CO6CI’I’16€HHbl€ SHAYCHUA U 006cm6€HHbl€ B8EKmMopsvl onepanopa .
CocTtaBuTeib H.5. KiauammnoHT
(moamuce)
3aBenyromuii kaeapoii/
Ha4vaJbHUK OTIEJICHUS B.K. AptembeB
(moamuce)

« » 20 T




Kpurtepuu u mkajaa oueHuBaHUsA

Ouenka Kputepuu onenkn
OT1iinyHO CTyneHT JOIKEH:
36-40 - MPOJAEMOHCTPHPOBATH TTTyOOKOE M MPOYHOE YCBOSHUE 3HAHUI

IIPOrpaMMHOI'0 MaTepuana;

- ICYEPIIBIBAIOLIIE, II0CJIEI0BATENILHO, TPAMOTHO U JJIOTMYECKH CTPOHHO
U3JI0KUTh TEOPETUUECKUN MaTepua,

- IPaBWIBHO (POPMYITHPOBATH OIIPEICIICHHS,

- IPOJIEMOHCTPUPOBATH YMEHUSI CAMOCTOSTEILHON pabOTHI C

JUTEPATYpPOU;
- YMETh CJIeIaTh BBIBOJIBI 110 M3JIAraeMOMY MaTepHay.

Xopo1io CTyZneHT JOIKEeH:

30-35 - MPOJIEMOHCTPUPOBATH JOCTATOYHO MOJIHOE 3HAHUE MTPOTPAMMHOTO
MaTepHana;

- IPOJAEMOHCTPUPOBATh 3HAHNE OCHOBHBIX TEOPETUUECKHX ITOHSATHH;
JIOCTAaTOYHO MOCIEA0BATEIBHO, TPAMOTHO U JIOTHYECKH CTPOMHO
M3J1araTb MaTepua;

- IPOJAEMOHCTPUPOBATh YMEHUE OPUEHTUPOBATHCS B IMTEPATYPE;

- YMETh c/ieaTh JJOCTAaTOYHO OOOCHOBAHHBIE BBIBOJIBI 110 U3J1araeMoMy

MaTepuany.
Y 10BNIE€TBOPUTEIIHHO CTylIeHT NOJKEH:
24-29 - MPOJAEMOHCTPUPOBATH 00IIee 3HAHNE U3yIaeMOIro MaTepuraa;

- OKa3aTh 00IIee BJIaJICHNE MOHATUWHBIM annapaToM TUCIUTITHHBI,
- YMETh CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOH U3JIaraeMoro

BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIyEeMYIO NPOrpaMMoi y4eOHy0
JUTEpaTypy.

Heynosnersoputensho | CTyIeHT 1€MOHCTPUPYET:

23 1 MeHbIIIe - He3HaHME 3HAYUTEJILHON YaCcTH MPOrpaMMHOT0 MaTepHara;

- HE BIIaJICHHUE MOHATUIHBIM aIapaToM JUCLHUIIINHBL

- CYIIECTBEHHBIE OMIMOKH MPH U3JI0KEHUH Yy4eOHOro MaTepuarna;
- HEyMEHHE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpOit
U3JIaraeMoro BOmpoca;

- HEYMEHHUE JIeaTh BHIBOJBI M0 U3JIaraéMOMY MaTepuaiy.

[IIkayra oreHUBaHMS 32 KKIbIN JIEMEHT SK3aMEHAIIMOHHOTO OMIIeTa: KaXkabli BOIpoc orieHuBaercs B 10
0aJos.



dopma 1J151 BOMPOCOB K IK3aMeEHY

MHUHUCTEPCTBO HAYKU U BBICIIETO OBPA3BOBAHUSA POCCUNCKOM ®EJEPALIUN
®EJEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/EHUE BBICIIETO OBPA30OBAHMUS

«HaumoHanpbHBIU UCCIENOBATENBCKUN SACEPHBIU YyHUBepcUuTeT « MUD U »

OO0HMHCKMTT I/IHCTI/ITYT ATOMHOM E)HePI‘eTI/IKT/I -
dpwman deneparbHOrO rocyjapCTBEHHOTO aBTOHOMHOI'O 00pa3oBaTe/IbHOIO YUPEX/IeHNS BBICIIIEro 00pa3oBaHs
«HarponaibHBIV McciIen0BaTeIbcKNUI sepHbt yHuBepcureT «MVIDV»

(VIATD HVISTY MU®W)

HHCTUTYT OBIIEN MTPO®PECCUHOHAJIBHOM MTOJATIOTOBKHA
Kadenpa Bbicuieit MaTeMaTuKH

Hamnpasnenue 04.03.01 «Xumus»

O6pazoBaTenpHas
nporpamMma AHanuTHyecKas XuMus

Hucnumnnuna Jluneiinas ajareopa

©ooNo®

10.

11.

12.

13.

14.

15.

16.

BOITPOCHI K DK3AMEHY

Martpuiibl, ASUCTBHS ¢ MAaTPHUIIAMHA (CIIOKEHUE MATPHII, YMHOKEHHE HA YMCII0, YMHOKEHUE MAaTPHII,
TPAHCIIOHUPOBAHUE).

OmpenenuTeny KBaJApaTHBIX MaTpHI] mopsaka n. OnpeaeneHrne 1Mo HHAYKIMN Yepe3 pa3ioKeHHue 1o
MEPBOI CTPOKE.

MuHop, anreOpanyeckoe JOMONHEHHE. Teopema 0 pazoKEHUU OMpPEeNeNUTEeNs 10 3JIeMEeHTaM psijia
(6e3 noka3aTenbCTBA).

[lepecraHOBKH, MHBEPCHH, YETHOCTb, HEUYETHOCTh MepecTaHOBKU. OrlpenereHue OnpeaeauTes
MaTpHIIbl pa3mMepa N yepe3 NepecTaHOBKU U MHBEPCHH.

CaoiictBa onpenenuteneid. llepectaHoBka CTpOK, TpPaHCIOHUPOBAHUE, JIMHEHHOE CBOMCTBO.
CrnenctBus u3 cBOMCTB. OnpeaenuTeIn TPEyroJbHON MaTPHIIBI, OJIOYHOM MAaTPHUIIBI.

CrnenctBue U3 TEOPEMBI O Pa3NIOKEHUU onpeaenuTens (GanblIuBoe pa3ioKeHUE).

OO6parnas matpuma. Teopema 06 oOpaTHOM MaTpHIIE.

[TpaBuno Kpamepa pemieHusi cuicteMsl TMHEHHBIX alreOpanyeckux ypaBHEHHH (Teopema).

Panr matpunel. basucueiii MuHop. CoxpaHeHue paHra OpHU 3JIEMEHTAPHBIX MPeoOpa3OBaHUSIX.
JluneiHass 3aBHUCHMOCTh M HE3aBUCHUMOCTh CTPOK MaTpullpl. Teopema o 6a3ucHoM muHope (6e3
J0Ka3aTeNnbCcTBa). BTopoe ompeneneHue paHra MaTpuibl (paHI — MaKCHUMaJbHOE KOJIMYECTBO
JIMHEWHO HE3aBUCUMBIX CTPOK (CTOJIOIOB) B MATPHIIE).

Knaccudukanus cucrem TUHEHHBIX anreOpandyeckux ypaBHEHUN — COBMECTHbBIE, HECOBMECTHBIE,
onpezaencHHble, HeompeneneHHsie. Teopema Kponekepa — Kamemnmu. MccnemoBanue u perieHue
HEOJIHOPOJHBIX U OHOPOAHBIX cucteM. Meton ["aycca.

@.C.P. ogHOopoHO# cuctembl. CTpYKTypa 00IIEro perieHusi HEOAHOPOIHBIX CHCTEM.

Jluneitnple mnpocTpancTBa. l[lpumepsl. JluHeiiHas 3aBUCMMOCTP M HE3aBUCUMOCTH BEKTOPOB
JTUHEIHOT0 MPOCTPAHCTBA.

bazuc. Pasmepnocts. M3omopdusm mpoctpanctB. Teopema 00 H30MOPGHOCTH MPOCTPAHCTB
OJIMHAKOBOM pa3MEepHOCTH HaJ OJHUM YHCIOBBIM MoJieM (0e3 ToKa3aTeNbCTBA).

Koopaunater BekTopa B manHoMm Oasuce. JlelicTBusi ¢ koopauHatamu. [IpeoOpa3oBanue KOopAHHAT
IIpU [Iepexojie K HOBOMY Oa3ucy.

[MoampocTpancTBa nuHEHHOro mpocTpaHcTBa. JIMHelHass o000104Yka BeKTOpoB. PasmepHocTh
MOATNPOCTpaHCTBa. Teopema 0 pa3MEPHOCTH TUHEHHON 000IOUKH.

[lepeceyenne U cymma mOANPOCTPaHCTB. TeopeMa O pa3MEPHOCTH CYMMBbI M TMEPECEUYECHMS JIBYX
MOAMIPOCTPAHCTB.

10



17.

18.
19.

20.
21.

22.

23.

24,
25.

26.

217.

28.

29.

30.
31.
32.

33.

34.

JIuneiiHblie onepatopsl B JIMHEMHOM IpOCTpaHCcTBE. Martpuua omneparopa. [Ipumepsl onepatopoB u
MaTpull. Teopema 0 MaTpUUHOI 3anucu TUHEHHOTo oneparopa (0e3 J0Ka3aTenbCTBa).

JeiicTBus ¢ oneparopamu (CymMma, MPOU3BEACHUE HA YUCIO, cyneprno3uims). OOpaTHbIi onepatop.
SAnpo m o0Opa3 nmHEWHOro oreparopa. TeopemMa O pPa3MEpPHOCTH sapa W o0pasza JIMHEHHOTO
oreparopa.

[IpeoOpa3oBanue MaTpHIIBl OIIEpaTOpa MpHU Mepexoie K HOBOMY 0asucy.

CoOcTBEeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUEHUS JTMHEHHOrO onepaTopa. JInHelHas He3aBUCUMOCTh
COOCTBEHHBIX BEKTOPOB, COOTBETCTBYIOIINX pa3HbIM COOCTBEHHBIM 3HAYEHUSIM.
XapakTepUCTUYECKU MHOTOYJIEH, EM0 HHBAPUAHTHOCTb.

JlocTaTouHOE yCIIOBHE IPUBOAMMOCTU MaTpPUIbl ONEpaTopa K JIUaroHaJIbHOMY BHUJy (IIBE€ TEOPEMBI,
o/iHa 0e3 JI0Ka3aTesIbCTBA).

EBxunnoBsl npocrpanctsa. Omnpenenenue. IIpumeps. Hepasenctso Kommu-bynskosckoro. Hopma
aneMeHTa. HepaBeHCTBO TPEyrodbHUKA. YTOJI MEXITY AJIEMEHTAMMU.

[Tponecc oproronanuzanuu ['pama-llImuara. OpTroHOpMUPOBAHHBIH Oa3uC.

Matpuna ['pama €€ nmpumeHeHHE K BBIUMCIEHHMIO Oo0beMa N-MepHOro mnapamienenunena (06e3
JI0KA3aTeNbCTBA).

OproroHanbHOE JomoJHEHUE. Pa3noxeHne eBkiInaoBa NpocTpaHcTBa L B mpsiMyro cymmy Jit000ro
ero moxampoctpanctBa L, L wu oproronampHoro momonHeHus k L, (06e3 mokazatenbcTBa).
OproroHanbHasi OpOEKLUMS UM  OPTOTOHAJIbHAS  COCTABISIOIIAs  BEKTOpAa  OTHOCHUTEIBHO
MOANPOCTPAHCTBA. YTOJI MEXIY BEKTOPOM U MOANPOCTPAHCTBOM.

ComnpspkeHHBIN onepaTop. Matpuiia CONpsKEHHOTO Oneparopa B OpTOHOPMHPOBAHHOM Oa3zuce (0e3
JTIOKA3aTeNbCTBA).

CamoconpspkeHHBIN orepaTop. OCHOBHBIE CBOKMCTBA: BEIIECTBEHHOCTh COOCTBEHHBIX 3HAYCHHM,
OpPTOTOHAJILHOCTh COOCTBEHHBIX BEKTOPOB, COOTBETCTBYIOIIMX Pa3HbIM COOCTBEHHBIM 3HAYEHUSM,
CYyIIIECTBOBAaHHWE OPTOHOPMHUPOBAHHOTO Oa3Wca M3 COOCTBEHHBIX BEKTOPOB (mocieanee 063
JI0Ka3aTeNbCTBA).

OproronanbHbeiil oneparop. CoxpaHEeHHE JUIMH U YTJIOB, TE€OMETPUUYECKUN CMBICI. OpTOroHaabHas
Matpuia u e€ cBoiicTBa. OpTOroHaIBHBINA ONEPAaTOp B 2-MEPHOM Cllydae U Teopema 00 oliieM Buje
OpPTOTOHAJILHOTO omneparopa (0e3 10Ka3aTeIbCTBA).

Ksagparuunsie hopmbl. 3meHenne MaTpuiisl GOpMBI IpU 3aMeHe Oasuca.
[TpuBenenne kBagpaTHUHONW (HOPMBI K KAHOHUYECKOMY BUIY MeTOIoM Jlarpamxa.

Hopmanbubiii BuAa — kBagpatuyHoi (opmbl. 3akoH HMHEpUMH KBaJapaTuyHbIX ¢opMm (0e3
JI0Ka3aTebCTRA).

Teopema o mpuBeneHue KBaApaTUYHOW (GOpPMBI K KAHOHHYECKOMY BHIY C IOMOUIBIO
OpPTOTOHAJILHOTO MpeoOpa3zoBaHMUsL.

3HakoonpeneneHnbie kBaapaTuunbie popmel. Kputepuii CunbBectpa (6€3 10Ka3aTenbCcTBa).
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OdopMiieHre KOMILIEKTA 32IaHUH VIS KOHTPOJIbLHOM PadoThI

MHUHUCTEPCTBO HAYKU U BBICIIETO OBPA3BOBAHUSA POCCUNCKOU ®EJEPALIUN
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE VUPEX/IEHUE BBICIIETO OBPA3OBAHUS

«HauumoHanpbHBIU UCCIENOBATENBCKHUN SAEPHBIU YHUBepcUuTeT « MUD U »

OOHMHCKMUT MHCTUTYT aTOMHOM YHEPTEeTUKMU —
dvman denepanbHOTO rocyIapCcTBEHHOTO aBTOHOMHOTO 00pa3oBaTeIbHOIO YUpeX/IeH s BBICIIIEro 00pa3oBaHMs
«HarponaJIbHBIV MCCIIeq0BaTelIbCKUN sSepHbI yHuBepcuTeT «MVIDU»

(IATD HVISTY MU®W)

HHCTUTYT OBIIEN MPOPECCUHOHAJBHOM IMTOJATIOTOBKHA
Kadenpa Bbicuieit MaTeMaTuKH

Hamnpasnenue 04.03.01 «Xumus»
OO6pazoBaTenpHas

nporpamMma AHanmuTHYeCcKass XUMHUS
Hucnurnnuza Jluneiinas ajareopa

KomiuiekT 3agaHuid 1J1s1 KOHTPOJILHOM padoThl 1

Bapuanr 1
1. SIBnsercs nu IMHEHHBIM IPOCTPAHCTBOM MHOXECTBO BCEX IOCIEIOBATEIBHOCTEN {an }, CXOALINXCS

K 1aHHOMY 4Hclty a? OOBSCHUTH OTBET.
2. Haiitu koopmmHaThl BekTopa X = (3,2,1) B Gasuce €,,€,,€,, €CIM OH 3ajiaH B 6asuce €,€,,6, u

! ! !

el :el+ez, 92 :el—ez, 83 :—el+ez+e3.

7 6 3 7
3. Haiitu onpenemurens matpunsl 0 5 7 0
0O 4 3 0
5 6 5 4

4. Haiitu ob1iee pereHnue HeoTHOPOIHOM cucTeMbl, TocTpouTh O.C.P. oqHOpOAHOM CHCTEMBI

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

5. HaiiTi pa3MepHOCTb ¥ Oa3UC CYMMBI U TIEPECCUSHHUS JIMHEWHBIX TOAMPOCTPAHCTB, TOCTPOCHHBIX HA
cucremax Bektopos a, = (1,2,1), a, =(1,1,-1), a; =(1,3,3) u b, =(2,3,-1), b, =(1,2,2),
b, =(1,1,-3) .

Bapuanrt 2

1. Haiitu 6a3uc 1 pa3MepHOCTb MPOCTPAHCTBA CHMMETPHYHBIX MAaTPHUI pazmMepa 2 X 2 ¢ 0ObIYHBIMH
OIlepalUsAMU CIIOKEHUS U YMHOXKEHHUS Ha YUCIIO.

2. Haiitu xoopmnaTh Bektopa x = (1,2,3) B Gasuce €,,€,,6,, €CIM OH 3a7aH B 6asuce  €,€,,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 50
5 4 3 2

4. Haiitu o0mee penieHne HeOJHOPOAHON CUCTEMBI, TOCTPouTh D.C.P. otHOpOIHOI cHCTEMBI
X —2X, +3%,— X, =1 X, —2X, +3%,—X, =0
X+ X, + X, =2 X +X,+% =0
2% =X, +4X, =X, =3 |2X =X, +4X;—X, =0

5. Haiitu pazmMepHOCTb 1 0a3MC CYMMBI U IIEpECEUEHUS JIMHEHHBIX MOAIPOCTPAHCTB, HOCTPOESHHBIX HA

cuctemax Bektopos & = (11,0,0), a, =(0110), a,=(0,011) u b =(L111), b, =(0,211), b, =(1,212)

Bapuanr 3
1. Haiitu Ga3uc ¥ pa3MEpHOCTh MPOCTPAHCTBA CUMMETPHUYHBIX MATpHIl pazMepa 3x3 ¢ OOBIYHBIMHU
OTIEPALIMSIMU CIIOKESHHUS U YMHOXKEHHUS Ha YHCIIO.
2. Haiitu koopauHaTsl BekTopa X =(111) B Oa3uce e,€,,€,, €ciii OH 3a/1aH B Oa3uce €,,€,,6; u

! ! !

e =¢+e6,,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 perieHrue HeoTHOPOIHOM cucTeMbl, TOCTpouTh @.C.P. 0THOPOIHOM CUCTEMBI

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

5. Haiitu pa3mepHOCTh U 0a3UC CyMMBI U IIEpECeUeHus JIMHEWHBIX TOMPOCTPAHCTB, TOCTPOCHHBIX Ha

cucremax Bekropos @, =(1,01), a,=(111), 8,=(0,3,0) » b =(2,0,0), b, =(1,2,2), b,=(111) .

Bapuanr 4
1. SBnsercs M JUHEHHBIM TOIIPOCTPAHCTBOM MHOXECTBO BCEX BEKTOPOB N-MEPHOIO BEKTOPHOI'O
MPOCTPAHCTBA, KOOPUHATHI KOTOPBIX — IIeJIble unciia. OObSICHUTD OTBET.
2. Haiitu koopaunatsl Bektopa X =(0,11) B 0asuce €,€,,€,, eciiu OH 33/aH B Oazuce €,€,,6; u

! ! !

€ =€ +6,,6, =€ -6, 6 =—€ —€,+€;.

1 2 2 1
3. Haiitu onpenemurens 0 4 0 O
1 1 1 1
0O 6 5 4
4. Haiitu ob1iee penieHre HEOAHOPOAHON cUCTeMBI, MTOCTPouTh D.C.P. omHOpOAHOI crcTeMBI
2% —2X, +3X, + X, =2 2%, —2X, +3%X, +X, =0
X, +X, +X3=2 X +X, +X; =0
33X, =X, +4X, + X, =4 3X, =X, +4X;+X, =0
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HaiiTu pasmepHOCTb 1 6a3UC CyMMBI U IIEPECEUEHUS TMHEHHBIX ITOANIPOCTPAHCTB, IOCTPOEHHBIX Ha

cucremax Bekropos @, = (1,21,-2), a,=(2,310), ,=(1,2,2-3) u b =(1111), b, =(1,01,-1),
b, = (1,3,0,-4)

Bapuanr S

SBnsiercs M NOAIPOCTPAHCTBOM COBOKYITHOCTH BCEX BEKTOPOB TPEXMEPHOI'O MPOCTPAHCTBA, HAYaI0
KOTOpBIX COBIAJaeT C HAyaJloM KOOPAMHAT, a KOHLBI JIeKaT Ha HEKOTOpod mpsiMoil? OOBSCHUTH
OTBET.

Haiitn koopaunars! ektopa x =(7,-5,2) B Gasuce (€], ), e;), ecnn oH 3azan B Gasnce

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

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

Haiitu o61miee perenne HE0THOPOIHOM cUCTeMBI, TOCTPpouTh @.C.P. 0MHOPOIHOM CHCTEMBI

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

Haiiti pasmepHOCTb 1 6a31C CyMMBI U TIepecedeHUs TUHEHHBIX MOANPOCTPAHCTB, IOCTPOCHHBIX Ha

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

Bapuanr 6
JlokazaTh, YTO MHOXXECTBO BCEX N-MEPHBIX BEKTOPOB, KOOPJWHATHI KOTOPBIX YJIOBJIETBOPSIOT
ypaBHEHHIO X, +X, +...+Xx, =0, sBiseTcs MOANPOCTpaHCTBOM B R", HAWTH €ro pasMepHOCTb W
Kakor-HHOY b Oa3uc.
Haiitu koopaunaatel BekTtopa X =(3,2,1) B Gasmce ei, elz,e'3 , €CTIU OH 3ajJaH B Oasuce €,€,,6; u

!

! !
e =28+€), 8 =€ —€, 8 =—€ +€,+€;.

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

Haiitu o0miee pemienue HeoJHOPOAHOM crucTembl, mocTpouTh ©.C.P. omHOpOAHOM CHCTEMBI
2% —2X, +3%,— X, =1 [2X —2X, +3X,—X, =0
X+ X, + X, =2 X +X,+X%X,=0
3X, =X, +4X, =X, =3 3X, =X, +4%x;—X%, =0
HccnenoBaTh Ha JIMHEHHYIO 3aBUCUMOCTb CUCTEMY BEKTOPOB SiN X,COS X,C0S2X Ha (-7 /2,7 12).
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Bapuanr 7

SBnsieTcs U TMHEWHBIM ITPOCTPAHCTBOM MHOXKECTBO BCEX IOCIIEN0BATEIBHOCTEN {an }, CXOAAIIUXCS
K 0? OOBSACHUTH OTBET.
Haiiti xoopauHate! BekTopa x =(1,2,3) B Oa3uce €,€,,€,, €Ciu OH 3aJaH B O6azuce  €,,6,,6; U

!

ep=e+2e, 8= —0€,, &, =—€ +€,+86,.

7

Haiitu onpenenurens |0
0

5

O N PO
a w b w
O O N

Haiitu o61iee pernenne He0THOPOIHOM cruCTeMbI, TOCTPOouTh @.C.P. 01THOPOIHOM CUCTEMBI

2X1 —2Xy +3X3 —2X%4 =1 2%, —2X, + 3%, — 2%, =0
X1+ X0 +X3=1 X + X, +X%X;=0
33Xy — Xy +4X3—2%X,4 =1 3X, — X, +4%X,-2x%, =0

Haiiti pasmepHOCTh 1 Ga3uc CyMMBI U TIEpECEUEHHS JIMHEHHBIX MOAMPOCTPAHCTB, MOCTPOCHHBIX Ha
cucremax Bektopos a, = (1,2,1), a, =(1,1,-1), a; =(1,3,3) u b, =(2,3,-1), b, =(1,2,2),

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

BapuanT 8

O6pasyer J1u TMHERHOE IIPOCTPAHCTBO MHOXKECTBO BeeX muddepenimpyembix Gpynkiuii @ = f (t) :
b=g (t), B KOTOPOM OIpeJIe/IeHbI ONepalud cyMmbl | ('[) g (t) Y TIPOM3BEICHUS Ha YHCIIO
a-f(t)?

Haiitn koopunaTsl Bektopa X =(0,11) B 6asuce €,,€,,€,, €CIU OH 3ajiaH B 6asuce €,€,,6; u
’ 1 1A

e =€ +6e,, e, =26, —€,, 8 =—€ —€,+6;.

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

Haiitu ob1iee pernieHrue HEOTHOPOIHOM cUCTeMbI, TOCTpouTh @.C.P. 0THOPOIHOM CHCTEMBI

Xp —2Xy +3X3— X4 =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 TUHEIHYIO 3aBUCIMOCTh CUCTEMY BEKTOPOB SiN X,COS X,Sin2x Ha (—7/2,7/2).

Bapuant 9

Haiitn 06a3uc W pa3MepHOCTh NPOCTPAHCTBA MATpHIl pazMepa 3X2 ¢ OOBIYHBIMHU OIEpPAIHSIMHU
CIIOKEHMSI U YMHOXKEHHS HA YUCIIO.
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Haiitn koopymHaTel Bektopa X = (-11,~1) B Gasuce €,,€,,€,, ecliv OH 33]aH B 6asuce €;,€,,6; u
! ! ’

e =¢+6,,6, =€ —-6,, &, =—€ +6,+€,.

4 3 2 1
Haiitu onpenenurens 5 4 3 2
11 1 1
0 6 5 0

1 2 3 5
Pemnts MatpuyHOE ypaBHEHUE X =
3 4 5 9

Haiitu o6miee perenue He0THOPOIHOM cuCTeMbI, TOCTPOouTh @.C.P. 01THOPOIHOM CUCTEMBI

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

X 4+ X, + X =2 X +X, +X; =0

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

OO6pazyer 1 TUHEHHOE MPOCTPAHCTBO BCEX MOJIOKUTEIHHBIX YHCEII, B KOTOPOM CyMMa JTFOOBIX ABYX
snementoB @ u D samaercs xax a-D ; a MPOU3BeIeHKE JTI000r0 3IeMeHTa A Ha Jit000€e YUCIIOo
y ects a¥?

Haiitn koopmnaTsl Bektopa x = (7,-5,2) B Gasucee,,e,,e,, €CIU OH 3ajaH B 6asuce €,€,,6, u

€1 =€ +€3, €y =€ +€y, €3 =0 +€5 +65.

2 1 3 5
Pemuth matpuuHoe ypaBHeHue X =
3 4 5 0

Haiitu ob1iee pernieHrue HEOTHOPOIHOUM cUCTeMBbI, TOCTpouTh @.C.P. 0MTHOPOIHOM CHCTEMBI
2% —2Xy +3X3 = X4 =1 |2% —2X,+3X,—X, =0
X1+ Xo+X3=1 X +X,+X%X;,=0
3Xp =Xy +4X3— X4 =2 3X, =X, +4%x;—X, =0

2X

VccnenoBaTh Ha TMHEHHYIO 3aBUCUMOCTE CUCTEMY BEKTOpPOB €°,e ", e“" Ha (—o0,+00) .

0) KpuTEpUU OLICHUBAHUS KOMIIETEHIINH (Pe3yIbTaTOB):

KOHTpOJ’ILHaﬂ paGOTa CUHMTACTCA BBIHOHHGHHOﬁ, €CJIU MPAaBUJIBHO PCHICHbI KaK MUHUMYM 3 3aJa4yu

(momyueHo 18 6anioB u BhIIIE).
B) OITMCAHHUE IIKAJIbl OLICHUBAHHUS:
Bce pemiennbie 3aaHus B KaXJIOM BapuaHTe cyMMapHO olieHuBaroTcsa 30 Oammamu: Kakaoe 3adaHue

OLICHUBAaeTCA B 6.

Onenka Kpurtepuu oneHku

OT1nu4HO CymMma 6asuioB pelIeHHBIX 3a/1a4
¢ 25 no 30 GamnoB

Xopomo CymMma 6aJuioB pelIeHHBIX 3a/1a4
C 22 no 25 6amnoB

Y 10BIETBOPUTEIBHO CymMma 6asuioB pelIeHHBIX 3a/1a4
c 18 no 21 Ganos

HeynosnerBopurensHo | Cymma 6ajioB pelieHHbIX 3a1a4
¢ 0 10 17 6amnoB

16



OdopMiieHre KOMILIEKTA 32IaHUH VIS KOHTPOJILHOM PadoThI

MHUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUS POCCUNCKON ®EJEPAIINU
®EJEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEX/IEHUE BBICIIEIO OBPA3OBAHMSI

«HanmoHanpHBIU MCCNENOBATENbCKUN ANEepHBIU YHUBepcuter « MUDU»

OOHMHCKUT MHCTUTYT AaTOMHOM YHEPTEeTUKMU —
dvman demeparbHOTO roCyIapCTBEHHOTO aBTOHOMHOTO 00pa3oBaTeIbHOIO YIpeXIeHIs BBICIIIETo 00pa3oBaHms
«HarponaibHBIV McCIleq0BaTeIbcKNUI sSepHb yHuBepcuTeT «MVIDUV»

(IATD HVISTY MU®W)

WHCTHUTYT OBIIENA MPO®ECCUOHAJBHOM MOAI OTOBKH
Kadenpa Bbicuieit MaTeMaTHKH

Hamnpasnenue 04.03.01 «Xumus»
O6pazoBaTenpHas

nporpamMma AHanuTuyeckas XuMHs
HAucuumimza Jluneiinas aareopa

KommuiekT 3agaHuid 1J151 KOHTPOJIbHOU PadoThI 2

BapuanTt 1

1. Haiiti matpumy (8 6asuce (i , j,k)), 06pa3s i sapo omepatopa 3epKaIbHOIO OTPAKEHUS OTHOCHTEIBHO
miockoctd X—Yy—2=0.

! !

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

' 1 0 2
e, =—€, +2¢, +&;, eci OHa 3a/1aHa B Oasuce (el, e,, 83)
3 -1 0
1 1 -2
9 -2 -1
3. Haiitu coGcTBEHHBIE BEKTOPBI M COOCTBEHHBIE 3HAYECHHS
-1 3 -1|
1 -2 2

[IpuBomuTcs nM MaTpulla K AuaroHagbHoMmy Buay? Ecnu nga, To HallTH OuaroHalbHBI BHI U
JMarOHAIM3UPYIOIIYI0 MaTPHILY.

4. IIpuBecTH KBaJApaTU4YHyIO (POpMY K KAHOHUYECKOMY BUY C ITOMOIIBIO MeToza Jlarpamxka

AX7 +8X,X, + 4%, X, +3X —4X.

5. HccnegoBathb KPHUBYIO BTOPOI'O IMOpsAJAKa U IOCTPOUTH €C.

3x° +3y° +2xy —12x -4y +1=0.
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Bapuanrt 2

1. Haitru matpuny (8 6asuce (i , J, IZ) ), 00pa3 u SApo onepaTopa CAMMETPUN OTHOCUTEIBHO MPSIMOM
X=y=-2/2.

!

’ %)JueQ:%;e2+%,e;:—%+ef—%$

2. Haiiti MaTpuiy B 6asmce (el', e

2 10
e, =—€, +2e, +&,, eciv OHa 3aJaHa B 6asuce (el, e,, 63) 3 0 4l
1 -1 2
. -1 0
3. Haiftu coOcTBEHHBIE BEKTOPHI M COOCTBEHHBIE 3HAYCHUS
-1 2 0|
1 11

[IpuBoauTcs 1M MaTpuua K [AMaroHadbHOMY BuAy? Ecnm na, TO HAWTH [OUArOHAIBHBIA BUI U
JMaroHAJIM3UPYIOIIYI0 MaTPHUILY.

4. IlpuBecTtu GopMy K KAHOHMYECKOMY BHJIy C IOMOIIBI0 MeToa Jlarpanxka Xf +AX X, + A% X, — X32.

5. UccnenoBaTh KpUBYIO BTOPOTO MOPSIKA U TIOCTPOUTH €€.

2x> +2y° —4xy —8x+8y+1=0.

Bapuant 3

1. Haiiti matpuny (8 6asuce (i , j, IZ) ), 00pa3 u Aapo omepaTopa 3€PKATHLHOTO OTPAKEHUS OTHOCUTEIIEHO
I0CKOCTH 2X+Y—22=0.

!

’ %)JueQ=er%2+%,%:—q+%—2%,

2. Haiitu matpuity B 6a3uce (el’, e

' 2
e; =—€, + 26, +€,, ecii oHa 3a/1aHa B Oasuce (el, e, 63) Z X 3
2 -1 -2
} 3 -1 1
3. Haiitu cOoOCTBEHHBbIE BEKTOPHI M COOCTBEHHbBIE 3HAYCHUS 0 2 1 [IpuBOAMTCS M MaTpuIa K
0 -1 2

AnaroHaJIbHOMY BI/I,I[}/"7 Ecmu Ja, TO HauTH ,Z[HarOHaJ’ILHLIfI BUO U JUATOHAJIM3HUPYIOUIYIO MaTpULly.
4. TlpuBectr OpMy K KAHOHHUECKOMY BHUJTy C IIOMOIIBI0 MeToa Jlarpanika

X+ 2% X, + 2X X, — 3X2 — 6X,X, — 4XS.

5. HCCHC,HOB&TB KPHUBYIO BTOPOI'O IMOpsAKa U TOCTPOUTH €€

X° 4+ y? +4xy +4x+2y-5=0.
Bapuanr 4

1. Haiitn Matpumy (B 6asuce (i , j,k)), 06pa3 i sapo omepaTopa 3epKaibHOTO OTPAKEHHS OTHOCHTEIBHO
miockocTd X+ Yy =0,
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!

2. Haiitu matpuiry B 6a3uce (el’, e,

€;). rac e/ =e —e,+e;, & =€ +e, — 2,

' 1 2
2 1 -1

. 5
3. Haiftu coOCTBEHHBIE BEKTOPBHI M COOCTBEHHBIC 3HAYCHHS 0 IIpuBoguTCcs M mMaTpuna K
4 -1\

0 -1 4
nuaroHainsHoMy Buay? Ecim 1a, To HAllTH 1UaroHanbHBINA BUJT M AMAT OHATM3UPYIONIYIO MATPHUILY.

4. TlpuBectu popMy K KAHOHHYECKOMY BUAY C MOMOIIbIO MeToia Jlarpanska
X, +AX X, + 2% X, + 3X2 + 2X, Xy — X2
5. HccnenoBate KpUBYIO BTOPOTO MOPSIIKA M TOCTPOUTH €€.

5X* +5y* —2xy +10x -2y +1=0.

Bapuant 5

1. Haitru matpuy (B 6asuce (i , ], IZ) ), 00pa3 u Aapo omepaTopa OPTOrOHATBHON MPOEKITUU Ha TIPAMYIO
X=y=2.

! !

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

' 2 1
e; =—€, + 26, +€,, eciu oHa 3a/1aHa B Gasuce (el, e, 63) 3 8 aE
-1 1 2
6 -2 -1
3. HaiiTi coOCTBEHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUCHUS 1 s 1
1 -2 4

[IpuBoguTCs 7M1 MaTpulla K JMaroHabHOMY Buay? Ecnm ma, ToO HaWTH JIuaroHalbHBIA BUI U
JTUArOHAJTU3UPYIONIYIO MATPHILY.

4. IIpuBectu popmMy K KAHOHUYECKOMY BHUY C ITOMOIIBIO MeTo1a Jlarpanika
2 2 2
X, +AX X, = X5 —2X, X + 2X;.
5. HCCJ‘IGI{OB&TB KPHUBYIO BTOPOI'O IMOPsSJAKaA U ITIOCTPOUTH €€.

2X° +2y? +4xy +8x+8y +1=0.

Bapuanr 6

1. Haittn matpumy (B 6asuce (i , j,k)), 06pa3 u sapo ornepaTopa 3epKaibHOTO OTPAKEHHSA OTHOCHTEIHHO
miockocT X+2y—-2=0.

2. HaiitTu matpuiy B 06asuce (el’, e, e;), rie e, =€ —e,+e,, e, =—6 +e,—2e,,

' 0 3 2
e; =—€, + 26, +€,, eciu oHa 3a/1aHa B Gaszuce (el, e, 93) s 1 |
0 -1 2
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3 1 -1

3. Haiitu coOCTBeHHBIE BEKTOPHI U COOCTBEHHBIC 3HAYCHUS 2 2 1 [TpuBoauTCs MM MaTpuLa K

-2 1 4

nuaroHajibHOMY BUy? Ecnu 1a, To HAlTH JUaroHaabHbIA BUJ M IMArOHAIM3UPYIOLIYIO MaTPHUILY.
4. IpuBect GpopMy K KAHOHHUECKOMY BHJy C TIOMOIIBI0 MeTo1a Jlarpamka.

X2+ AX X, + AX X, + 3XZ + AX, X, — XC.
5. MccnenoBaTh KpUBYIO BTOPOTO MOPSJIKAa U IOCTPOUTH €€

—X*—y*+2xy +2x—-2y+1=0.

Bapuanr 7

1. Haiiti matpuny (8 6asuce (i , j, IZ) ), 00pa3 u SApO onepaTopa MPOSKTUPOBAHUS HA TIIOCKOCTh
X+2y-2z=0.

2. Haiitu matpuity B 6asuce (el', e, € ), roe € =€ —€,+6e,, e, =-6e +€, —2¢,,

e, =—€, +2e, +€,, ecliu OHa 3a1aHa B 6a3uce (el, e,, 63) ; i _01 :
0 2 1
2 0 -1

3. Haiiti cOGCTBEHHBIC BEKTOPBI M COOCTBEHHbIE 3HaueHUA | 1 _q | IlpuBoawuTes mm Matpuna x
-1 0 2

nuaroHagbHoMy BUAy? Eciu a, TO HalTHU IUAaroHadbHbIA BUA U THArOHATU3UPYIOUIYIO MATPHILY.
4. IIpuBectu popmMy K KAHOHUYECKOMY BHUY C ITOMOIIBIO MeTo1a Jlarpanika

X+ 2X X, + 2% X, — 3X5 — 6X, X, —4XS.
5. MccnenoBaTh KpUBYIO BTOPOTO TOPSIIKA M TIOCTPOUTH €€

X° +y° +4xy+4x+2y-5=0.

BapuanT 8

1. Haiitu matpuity (B 6a3uce (T ) ] ) IZ) ), 006pa3 u SApo onepaTropa MPOSKTUPOBAHUS HA TUIOCKOCTh
2X—-y+1z=0.

!

2. Haiitu matpuny B 6a3suce (el', €, eé), re e, =€ —6e,+e,, e, =—6 +e, —2e,,

' 21 2
e; =—€, + 26, +€,, eciu oHa 3a/1aHa B Oaszuce (el, €, 63) 0 2l
1 01
2 10
3. Haiitn coOcTBeHHBIE BEKTOPHI W COOCTBEHHBIC 3HAYCHHS 1 2 0 [IpuBoauTCcs M Matpuna K
-1 1 3

AUnaroHaJIbHOMY BI/II[}/'? Eciu Aa, TO HalTH JuaroHaJIbHBIM BUO U JAUaroHaJIM3UpPYOIYO MaTpuUIly.
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4. [TpuBecTH KBaIpaTHYHYIO GOPMY K KAHOHHUYECKOMY BHJIy C IIOMOIIBI0 MeToza Jlarpanxka
A +8X, X, + AX X, +3X — 4XZ.

5. UccnenoBaTh KpUBYIO BTOPOTO MOPSKA U IIOCTPOUTH €€.

5X* +5y* —2xy +10x -2y +1=0.

Bapuanr 9

1. Haiiti matpuny (8 6asuce (i , j, IZ) ), 00pa3 u SAPO onepaTopa MPOSKTUPOBAHUS HA TIOCKOCTh
2X—-y+3z=0.

!

2. Haiitu Mmatpuiry B 6azuce (el’, e,,

€;). tac e/ =e —e,+e;, & =& +e, — 2,

' 0 1 2
e, = —, +2¢, +€,, eciu oHa 3a1aHa B Oazuce (el, e,, 63) o 1l
-1 -2 1
o 10
3. Haiit coOCTBEHHBIE BEKTOPHI M COOCTBEHHBIC 3HAUCHHS IIpuBoauTCs M Marpuna K
1 4 0|
-1 1 5

naroHaJisHOMY Buay? Eciy ma, To HaWTH JUAroHaJbHBIA BU M JUArOHAIN3UPYIONIVIO MATPUILY.
9

4. IlpuBecTtn hopMy K KAHOHHYECKOMY BH]Ty C TIOMOIIBI0 MeToAa Jlarpamxka.
X+ AX X, +4X X, +3X5 +4X, X, — XS

5. MccnenoBaTh KpUBYIO BTOPOTO MOPSJIKA U TIOCTPOUTH €€

—X° =y +2Xy +2X -2y +1=0.

BapuanTt 10

1. Haittu maTpuity (B 6a3uce (T , ] ) IZ) ), 00pa3 u Aapo omepaTopa MPOSKTUPOBAHHUS HA TIIOCKOCTh
X+y+z=0.

!

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

€)).Tne & =€ —€, +€, , & =— +e, —2¢,,

1 1 0
e, =—€, +2e, +€,, eciiu oHa 3a1aHa B 6asuce (el, €, 63) 0 -1 11I-
2 3 1
5 1 -1
3. Haiitu coOcTBeHHBIC BEKTOPHI U COOCTBCHHBIC 3HAUCHUS o 4 _1| !puBomuTCs M MaTpHIa K
-2 1 6

AnaroHaJlbHOMY BI/I,[[y? Ecnu Ja, TO HaAWUTH JUaroHajJbHBIN BUJ U AUarOHAJIM3UPYIOIYIO MaTpUIly.

4. Ilpuectu popMy K KAHOHUYECKOMY BUY C TOMOIIBIO MeToa Jlarpanxka

X+ AX X, — X2 — 2X, X, + 2X2.

5. HccnegoBathb KPHUBYIO BTOPOI'O IOpsJaKa U IMOCTPOUTH €C.

2X° +2y? +4xy +8x+8y +1=0.
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0) KpuTepHUH OLIEHUBAHUS KOMIIETEHIINH (pe3yJIbTaToB):
KonrtponbHast pabota cunTaercsi BBIIIOJIHEHHOM, €CJIM MPAaBUIIBHO PEIIeHbl KaK MUHUMYM 3 337a4H

(mosrydeno 18 GajioB U BBIIIIE).

B) OIMIMCAaHUC MIKaJIbl OLICHUBAHU .
Bce pemiennsie 3a1anusi B KaKJIOM BapHaHTE cyMMapHo olieHuBaroTcs 30 OamiaMu: Kaxaoe U3 3aJaHui

olLleHHUBAeTCs B 6 0aIOB.

Ounenka Kpurepuu onenku

OT1iinyHO CymMma 6auioB pelIeHHBIX 3a/1a4
¢ 27 no 30 GamoB

Xopo1io CymMa 0aJuioB peleHHBIX 3a71a4
C 23 o 26 GamioB

Y 10BJIETBOPUTETEHO CyMMma 0asuioB perieHHbIX 3a/1a4
c 18 no 22 6annos

Heynosnersopurenshno | Cymma 0aioB pelIeHHbIX 3a/1a4
¢ 0 no 17 Gannos
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JIMCT COT'VIACOBAHMUSA ®POHAA OIIEHOYHBIX CPEJACTB

[Iporpamma paccMoTpeHa Ha 3aceannu Kadeapbl
BeIciIeit marematuku MOTIT

3aBeayONIHii/1.0. 3aBeAYIONMEro Kadeapsl BhICIIE
marematuxku MOIIIT

(mpoTokoi Ne OT «___ » 20 1) |« » 20 T B.K. AprembeB
PykoBogurens NOIIII
« » 20 1. O.A. IlonoBa
[Iporpamma paccMoTpeHa Ha 3aceTaHUHU PykoBomuTens oOpazoBaTenbHON TPOrpaMMbl
OTHEIEHNUA OMOTEXHOJIOT U 04.03.01 Xumus
(mpoToko Ne oT &« » 202 1) |« » 202 . 10.H. Aroxun

HauvanpHuk oTneneHnst OMOTEXHOIOT U
« » 202 1. A.A. Kotnsipos
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