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OobsacTh NpUMeEHeHus

@®onpn oneHouHbx cpeactB (DOC) — sBrnsercs 00sA3aTeIbHBIM TPUIIOKEHUEM K padodeit
nmporpaMMme TUCHUIUIMHBI «JIuHeiiHas anreOpa» U oOecrieyuBaeT MPOBEPKY OCBOCHUS IUIAHUPYEMBIX
pe3ynbTaToB 00y4YeHHs (KOMIETCHIIMA W WX WHIWKATOPOB) MOCPEICTBOM MEPOIPUSTHI TEKYIIeH U
MIPOMEKYTOUYHOM aTTECTAIMH 110 IUCIUIUIUHE.

Hesn 1 3a1aun PoHIA OLIEHOYHBIX CPEACTB

Lenpto @oHAAa OIEHOYHBIX CPEACTB SIBIISCTCS YCTAHOBJICHHE COOTBETCTBHUS YpPOBHS
NOJATOTOBKM OOyyaromuxcst TpeOoBaHMAM (heAepabHOTO TOCYJApCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHJapTa.

I[HSI JOCTHIXXCHUA MMOCTaBJIICHHOM neian CDOH,HOM OLICHOYHLIX CpCACTB 110 OUCHUILIJIMHEC
«JIunelinas anreOpa» pelIaroTCs CIEAYIOLIME 3aauu:

— KOHTpOJIb M YIPAaBJICHHE MPOLIECCOM NPHOOpPETeHHUsS OOYYAIOUUMUCA 3HAHUM, YMEHHHA H
HaBBIKOB, IPElyCMOTPEHHBIX B PAMKAX JTAHHOM JUCLUILIINHBI,

— KOHTPOJIb U OLCHKA CTCIICHU OCBOCHUA KOMHCTGHHHﬁ, NpeaAyCMOTPCHHBIX B paMKax HaHHOﬁ
JUCLUIUIMHBI;

— obecrieyeHre COOTBETCTBUS PE3ybTaTOB OOyueHHUs 3ahadam Oynyied npodeccruoHalbHON
NeSITebHOCTH Yepe3 COBEPILIEHCTBOBAHME TPAJAMLIMOHHBIX U BHEJPEHUE MHHOBAIL[MOHHBIX METO/0B
o0yudeHus: B 00pa3oBaTebHBIH Mpoliecc B paMKaxX JaHHOW JUCLUILINHBI.



1. IlepeyeHpb NJIaHUPYEMBbIX Pe3y/IbTATOB 00y4eHHUSs 110 AUCHHUILIMHE, COOTHECEHHBIX €
IVIAHNUPYEMBIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHOH NPOrpaMMbl

1.1. B pesynbrate ocBoenus OIl OakanaBpuara OOYyYarOIIMIiCS JOJDKEH OBJAJNETh CICAYIOUUMU
pe3yibTaTaMi 00y4YeHHs MO0 AUCLUILIUHE:

Koapl HaumenoBanue Kox u HauMeHOBaHMe MHAMKATOPA
KOMIIEeTeHIINI KOMIIETEHII NI JOCTHKEHUSI KOMIIEeTeHIIUH
VKE-1 Crioco0€eH UcCIonp30BaTh 3HaHusa | 3-YKE-1 3uamu: ocnosuble 3aKk0HbL

CCTCCTBCHHOHAYYHbIX
AUCHUIUINH, TIPUMCHSATDH

METOAbBI MATEMATHYCCKOT'O
aHaJIi3a 1

MOACIIMPOBAHUA,

eCcmecmeeHHOHAYYHblX ()uCL;MVL/ZuH, Memoowl
mamemamuiecKkoco anaiusza u
MO()@JZMpOG(ZHMﬂ, meopemuieckoco u
IKCnepuUMerRmaibHoco UCCeO08AHUS

V-VKE-1 Ymemo: UCNONIL308AMb
TCOPETUHCCKOTO 1 mamemamuyecKue Memoobl 6 MeXHUYEeCKUx
OKCHEPUMEHTAIBLHOTO NPUNONCEHUAX,  PACCYUMDBIBAMb  OCHOGHbIE
HCCJICAOBAHUS B yuciogvle  XapaxKmepucmuku CAYYAUHbIX

IIOCTABJICHHBIX 3aJadax

6E€IUYUH, peulamb OCHOB6Hble 3adauu

mamemamuyecKkotl cmamucmuxku,
munoesle pacdemmnvle 3a0auu.

pewams

B-VKE-1  memodamu  mamemamuyeckozo
amanuza U MOOeIUPOBAHUs,  Memooamu
pewenuss  3a0ay  amawuza U - paciema
xapaxmepucmux Quzuyeckux cucmenm,
OCHOBHBIMU npuemamu 0bpabomku
IKCNEPUMEHMATILHBIX — OAHHBIX,  Memooamu

pabomvl ¢ NPUKIAOHBIMU  NPOSPAMMHBIMU
npOOYKmMamu.
VK-1 CrniocoOeH oCyIIecTBIATh MOUCK, | 3-VK-1  3uamv:  memoduxu  coopa u
KPUTHYECKMI aHAJIN3 U CHHTE3 | 00pabomku  ungopmayuu;  akmyaivhbie
MH(OPMALIHH, IPHMEHSTH poccutickue U 3apyOedCcHble  UCTOYHUKU
b

CUCTEMHBIN ITOAXO] UL
peLIeHKs TOCTABJICHHBIX 3a7a4

ungopmayuu 6 cepe npogheccuonanvHol
0esamenbHOCMU, Memoo CUCMEMHO20 AHAU3A
YV-VK-1 VYmemw: npumensmo memoouxu
noucka, coopa u obpabomku unH@opmayuu,
ocywecmenams — KpUmuyeckui — auaiu3  u
cunmes ungopmayuy, NOIYYeHHOU U3 PA3HbIX
UCTOYHUKOG

B-VK-1 Braoems: memooamu noucka, coopa u

00pabomky,  Kpumu4ecko2o — aHaiuza  u
cunmesa ungopmayuu; MemoouKoul
CUCMEMHO20 nooxooa ons  peutenus

NOCMAGIeHHBIX 3a0aY

1.2. Dmanot ghopmuposanus komnemenyuii 6 npoyecce océoenusn OIl 6axanaspuama

KoMMoOHEHTBI KOMIIETEeHIMH, Kak MpaBUiIo, (HOPMHUPYIOTCS TMPU HM3IYYEHUH HECKOIbKHX
JTUCIUIUIMH, a TaK)X€ B HEMAJIOM CTEMEHHM B Mpoliecce mpoxoxiaeHus npaktuk, HMAP u Bo Bpems
CaMOCTOSTeNIbHON paboThl oOyuaromierocs. Bommonnenue u 3amuta BKP sBnstorcs BunoMm yueOHON
NeATeTLHOCTH, KOTOPBIH 3aBepIIacT Mporecc (OpMHUPOBAHUS KOMIIETECHITUH.

Oranbl GOopMUPOBAHUS KOMIIETCHIIUU B TIPOIIECCE OCBOCHHUSI TUCITUTUTHHEI:



- HAYaJbHBIA 3Tam — Ha 3TOM 3Tarne (HOPMHUPYIOTCS 3HAHHEBBIE W WHCTPYMEHTAIbHBIC OCHOBBI
KOMIICTCHIIMH, OCBAMBAIOTCS OCHOBHBIC KaTeropuu, (GopMHPYrOTCsS 0a30Bbie ymeHus. CTymeHT
BOCIIPOM3BOMUT TEPMUHBI, PAKThI, METO/IbI, IOHATHS, TIPUHIIMIIBI M PABUIIA; PEIIacT Y4eOHbIC 3a1aun
no oOpasiy;
- OCHOBHOIi 3Tam — 3HAHWSA, YMCHHUS, HaBBIKH, OOecrevrBaroiiue (OPMHUPOBAHHE KOMIICTEHIINH,
3HAYUTEJIBHO BO3PACTAIOT, HO €Ill¢ HE JOCTUTAIOT HTOTOBBIX 3HaueHWit. Ha 3TOM 3Tame CTyaeHT
OCBaMBaeT aHATUTUYECCKUEC JICUCTBHA C TPEAMETHBIMH 3HAHHSIMH [0 JAUCIMIUIMHE, CIIOCOOCH
CaMOCTOSITCIILHO pelllaTh yueOHbIC 3a/1aui, BHOCS KOPPEKTHUBBI B aJITOPUTM JACUCTBHUM, OCYIIICCTBIISSL
KOPPEKIIMIO B X0J1€ paOOThI, IEPECHOCUT 3HAHUS U YMECHHUS Ha HOBBIC YCIOBUS;
- 3aBepIIAIOLIUIA STall — HA 9TOM 3Tare CTYACHT JOCTHraeT UTOTOBBIX TMOKa3aTesel Mo 3asBJICHHOM
KOMIICTEHIIMH, TO €CTh OCBAaUBACT BECh HEOOXOAMMBINM 00bEM 3HAHMI, OBJIA/ICBACT BCEMU YMCHUSAMHU U
HaBbIKaMH B cdepe 3asBieHHON kommnereHd. OH CMOCOOEH HCIOJb30BaTh 3TH 3HAHUS, YMCHUS,
HABBIKH [TPU PEIICHUH 3a/1a4 IMOBBIIICHHOM CII0)KHOCTH M B HECTAHAPTHBIX YCIOBHSIX.

Otanbl  GOPMUPOBAHUS KOMIIETEHIIMH B XOJE OCBOCHUS TUCHUIUIMHBI OTPAXKAOTCA B
tematndeckom miane (cm. PITJT).

1.3. Ca3b Mexkay (popMupyeMbIMH KOMIIETEHIUAMH U GOpMaMU KOHTPOJISI HX OCBOEHUS

Ne ni/m Kountponupyembie paszaebl Koa konTposupyemoii HaumeHoBaHue
(TeMbl) TUCHUTIIMHBI KOMIeTeHINH OLICHOYHOI'0 CPEACTBa
/ TeKyIel u
Nuaukarop nocTukeHust IMPOMEKYTOYHOMI
KOMIeTeHINH arrecTanuu

Tekymas arrecranusi, 2 ceMecTp

1. Marpuiibl, onpenenurenu, cuctembl | VKE-1 KP Ne 1
YpaBHEHUI
2. JIuHeltHbIE TPOCTPAHCTBA U VKE-1 KP Ne 1, KP Ne 2.

MOAMPOCTPAHCTBA, Oa3uc,
KOOpJAMHATHI, TUHEWHBIC
OIePaTOPEI

3. EBKJIMI0BBI TPOCTPAHCTBRA, VKE-1 KP Ne 2.
KBaJ[paTHIHbIe POPMBI

IIpoMe:xxyTOUHAs1 aTTECTalus, 2 cCeMecTpP

3ayer ¢ OLEHKOM VKE-1 Buaer 3auera




2. Onucanue noka3areseil 1 KpUuTepreB OLeHUBAHUS KOMIIETEHIUI HA Pa3IMYHBIX 3Tanax uX (popMUPOBAHUSI, ONMCAHUE KA OLEHMBAHUSA
KoHeuHbIMu pe3yiabTaTaMd OCBOEHMsI IPOTpaMMbl JUCLUIUIMHBL SBISIOTCA C(OPMUPOBAHHBIE KOIHUTHUBHBIE JIECKPUIITOPBI «3HATh», «YMEThY,

«BJIAZIETH», PACIIMCAHHBIE IO OTAEJIBHBIM KOMIIETEHLIMUSM, KOTOpbIE NpHUBeAeHbI B 11.1.1. @opMupoBaHue 3TUX IECKPUITOPOB MPOUCXOAUT B IpOLECCE

M3y4YEHUs TUCLIMILIMHBI 10 3TalaM B paMKax pa3jIMYHOIo BU/1a y4eOHBIX 3aHATHHA U CaMOCTOSITEIbHON paboThI.
Briensrores Tpu ypoBHSI CQOPMHPOBAHHOCTH KOMITETEHIIMN Ha KaXKIOM 3Tare: MOPOTOBHIi, MPOABUHYTHIA U BBICOKHI.

YpoBHuU Coaep:xartejibHOe OcHOBHbBIE MPU3HAKHU BbljIeJIeHUsI YPOBHA BPC, ECTS/IIaTudanibuas
onucaHue YPOBHsI % HIKAJIA VIS OLeHKH
OCBOEHHsI | JK3aMeHa/3a4yeTa
Boicokuii TBopueckas IeATENbHOCTh | BKarouaem Hudxcecmosuuil yposeHs.
Bce 6uovl komnemenyuti CTyneHT AeMOHCTpUPYET CBOOOAHOE 00IaiaHue
chopmuposaHvl Ha 8bICOKOM KOMIIETCHIIMSIMH, CITOCOOCH MMPUMEHUTH UX B A/
VPOBHE 6 COOMBEMCMBULL C HECTaHJAAPTHBIX CUTYAIIUSX: TIOKA3bIBACT 90-100 Otmiio]
yenamu u 3a0a4amu YMEHHE CaMOCTOSTEIILHO PUHIUMATh PELICHNE, 3auTeHo
OUCYUNTIUHDBL pemats mpobiieMy/3a1ady TeOpeTUIECKOro Uiu
MPUKIIQJHOTO XapaKkTepa Ha OCHOBE M3YYEHHBIX
METOJIOB, IPUEMOB, TEXHOJIOTUH
IIpoaBuHYTHII [lpumeHenne 3HaHWA W | Briarouaem Hudxcecmoswuil yposeHs.
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 co0uparth, CUCTEMATU3UPOBATh, AHATTU3UPOBATH 3auTeHO
coomeemcmeuu ¢ yeasimMu u | JIeSTeTbHOCTH, HEXENIW TI0 | M TPAaMOTHO MCIOJIB30BaTh HH)OPMAIIHIO U3
3a0ayamu OUCYUNJIUHbBL oOpa3ity, Oonbleil oyel | caMOCTOSITENFHO HalIEHHBIX TEOPETUUECKUX
CaMOCTOSITETEHOCTH U | HCTOYHHKOB U WILTIOCTPUPOBATH HMH C/
WHUIUATHBBI TEOPETUYECKHE MOJOKESHHS MU 00OCHOBBIBATH 70-84 Xopormo/
MPAKTUKY TPUMCHCHHS. 3a4TeHo
IToporossrit PenponykrusHas CryneHt JEMOHCTPHUPYET BIIaJICHUE 65-69 D/V nosnerBoputensHO/
Bce 6uovl komnemenyuii JeSITeTTHHOCTD KOMIIETEHIIMSIMA B CTaHNAPTHBIX CHTYalUsX: 3auTeHO
cghopmuposarvl Ha NOPO2OBOM u3JIaraeT B Mpejerax 3aaad Kypca TeOpeTHIECKH
ypogne Y TIPAKTHUYECKU KOHTPOIUPYEMBII MaTepHuall. 60-64 E/Mlocpencrsetto
/3adreHo
OTcyTCcTBHE PU3HAKOB TIOPOTOBOTO YPOBHS: KOMIIETEHITUH HE CPOPMHUPOBAHBI. 0-59 HeynosnerBopurenbHo/

Huxe noporosoro

CTy,Z[CHT HC B COCTOSIHUU IIPOACMOHCTPUPOBATH O6HaI[aHI/IC KOMIICTCHIUSAMU B

CTAaHJAPTHBIX CUTyalluAgX.

Hezauteno




OneHnBaHue pe3ynbTaToB OOYyUEHUSl CTYAEHTOB MO AUCLUMILIAHE OCYIIECTBISIETCS MO PErJIaMeHTy
TEKYILEro KOHTPOJISI U MPOMEKYTOYHOM aTTeCTallUH.

Kpurepun onieHuBaHMs KOMIETEHINN HA KaX/10M 3Talle U3y4eHUs TUCLMIUIMHBI U KaXI0ro BUIa
OIICHOYHOTO cpeacTBa U mpuBoAsTcs B 1. 4 ®OC. ToroBelii ypoBeHb c(HhOPMUPOBAHHOCTH KOMIIETCHIINN
IpU M3yYEHUU AUCHMILTUHBI ompenenserca no tabmnuue. [Ipu sTom cienyer moHUMarh, YTO TpaHUIA
MEXy YPOBHSMH [IJIi KOHKPETHBIX PE3YJIbTATOB OCBOCHHUS 00pa30oBaTEIbHON MPOrpaMMbl MOXKET
CMENIaThCsl.

Yposenb chopMHPOBAHHOCTH Texkymmii KOHTPOJIb IIpoMe:xxyTO4YHas aTTECTALUA
KOMIIETCHIMHU
BbICOKUI BbICOKUI
BBICOKUH NpPOOBUHYMbLLL BbICOKULL
BbICOKULL NnpPOOBUHYMbLUL
nopo2oawll BbICOKULL
BbICOKULL Nnopo2oswiii
IIPOJIBUHYTHIN NMPOJABUHYTHIN NPOABHHYTHINI
npoOBUHYMbLLL nopo2coewlii
nopo2o6wiii NnpOOBUHYMbLLL
IIOPOTOBbIN MOPOroBbIN NOPOrOBbIi
HIDKE TOPOFOBOrO NOPOrOBbIi HM2Ke TIOPOroBOro
HHKe MOPOroBOro -

3. Meroauyeckue MaTepHaJibl, ONpeAesiONIie MpoueIypPbl OLEHUBAHUS 3HAHWHA, YMEHWI,
HABBIKOB H (MJIM) ONBITA 1eATeIbHOCTH, XapPaAKTEPU3YIOIIMX 3TaNbl (JPOPMUPOBAHUA KOMIIETEHIH

— UWrorosas arrecranus MO OUCHUIUIMHE SBJISETCS HHTErpajbHBIM I10Ka3aTelIeM KayecTBa
TEOPETUYECKMX U TPAKTUYECKUX 3HAHUM M HABBIKOB OOy4aroUIMXcs MO JUCHUIUIMHE U
CKJIa/IBIBAETCS U3 OLIEHOK, MOJTYYEHHBIX B X0JI€ TEKYILEH 1 POMEKYTOUHON aTTECTALUN.

— Texymas arrecranusi B ceMecTpe MPOBOJUTCA C LEIbI0 O00ECHEeYeHHs] CBOEBPEMEHHOMN
oOpaTHOHN CBs3U, IS KOPPEKIHH OOYYEeHHs, AaKTUBH3AIMA CAMOCTOSITEIBHON pPaOOTHI
00y4aroIuxcs.

— IlpomexyrouHas aTTecTtauus MpelHa3HayeHa JUIsi OOBEKTUBHOTO TOATBEPXKACHUS U
OLICHMBAHUS JIOCTUTHYTBIX PpE3y/lbTaTOB OOY4YEHMs] TIOCJE€ 3aBEpUICHUS] HU3YyUEHUs
JUCLUIUINHEL.

— Texymas arrecranus ocyIlecTBIsSETCs J1Ba pa3a B CEMECT:

o koHTpoibHas Touka Ne 1 (KT Ne 1) — BbIcTaBisieTcss B JIEKTPOHHYIO BEJOMOCTh HE
no3/aHee 8 Henenu ydyeOHOro cemectpa. Bkitouyaer B cebsl OLEHKY MEpONpUSTHHA
TEKYIIET0 KOHTPOJISI ayJUTOPHOW M CaMOCTOSITENbHOM padoThl 00ydaromierocs Mo
paszzaenam/TemMaM yueOHON AUCHUILIUHBI ¢ 1 1o 8 Heneno yueOHOro cemectpa.

o koHTpoibHas Touka Ne 2 (KT Ne 2) — BeicTaBnsieTcss B JIEKTPOHHYIO BEJJOMOCTh HE
no3aHee 16 Henmenu ydeOHOro cemectpa. Brimrouaer B ce0si OLEHKY MEpONPUSATHIMA
TEKYIIET0 KOHTPOJISI ayJUTOPHOW M CaMOCTOSITENbHOM padoThl 00ydaromerocs Mo
paszzenam/TeMaM y4eOHON AUCHUILTUHBI ¢ 9 1o 16 Hepemno yueGHOro cemMecTpa.

— PesynbraThl Tekyied M NPOMEXKYTOYHOM aTTeCTallMM MOJABOAATCA MO IIKajge OalIbHO-
PEUTHHTOBOM CUCTEMBI.



JTan peHTHHIOBOI cHCTEMBI / Heneas bann
OueHo4Hoe cpeacTBo Munumym™ Maxkcumym**
Texyimasi arTecTanus 1-16 36 - 60% ot 60
MaKCHMyMa

KontpoabHasi Touka Ne 1 8 18 (60% ot 30) 30
PefiTunrosas koHTponbHas pabora Ne 1 8 18 30
KontpoabHasi Touka Ne 2 15-16 18 (60% ot 30) 30
PelituaroBast koHTposibHast pabota Ne 2 15 18 30
IIpomexyTouHasi aTTecTanus - 24 (60% ot 40) 40
3ayeT ¢ OLIEHKOU -

buner 3auera - 24 40
HUTOI'O no aucuMiinHe 60 100

* - MuHUMaIbHOE KOJIWYECTBO OaIoB 32 OLIEHOYHOE CPEACTBO — 3TO KOJIWYECTBO OaiiioB, HaOpaHHOE
00y4aroIuMcsl, P KOTOPOM OLIEHOYHOE CPEACTBO 3aCUUTHIBACTCS, B IIPOTUBHOM CIIydae 00y4aronuiics
JOJI’KEH JIMKBUUPOBATH MOsABHUBUIYIOCS AKaJICMHUYCCKYIO 3a10JKEHHOCTDb 1o TGKYHICﬁ nJin
MPOMEKYTOUHOW aTTecTanud. MHHMMAIbHOE KOJUYECTBO OAJJIOB 3a TEKYIIYH AaTTeCTallhio, B T.4.
OTJIETTHOE OILIEHOYHOE CPEJICTBO B €€ COCTaBe, U IMPOMEKYTOUHYIO aTrTecTaiuio coctraBisier 60% oT
COOTBETCTBYIOIINX MaKCUMAJIbHBIX OallJIOB.

4. TunoBble KOHTPOJIbHBIE 32/IaHUS WM HHbIE MATEPHAJIbI, HE00X0UMbIE /1JIsl OLleHKU 3HAHUI,
yMeHH i, HABBIKOB
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OOpazoBarensHast | T- uHpacTpyKTYypa opraHu3zanuu

nporpamMma

Jucuunimza Jluneiinas aareopa

BOITPOCHI K 3AYETY

1. Martpuupl, qeiicTBUS ¢ MaTpULaMH (CIOXKEHUE MaTPHULl, YMHOKEHHE Ha YUCIIO0, YMHOKEHHE MATpPHIL,
TPAHCIIOHUPOBAHUE).

2. Ormpenenureny KBaApaTHbIX MaTpHLl Hopsaka n. OnpenesneHue o MHAYKIUHY Yepe3 pa3iokeHue o
IIEPBOM CTPOKE.

3. MuHop, anrebpanyeckoe J0MONHEHHE. TeopeMa O pa3IoXKeHUU ONpPEJeNUuTeNs 10 JIeMEHTaM psja
(6e3 mokazaTenbCTBA).

4. TlepecTaHOBKHM, WHBEPCHH, UYETHOCTb, HEUYETHOCTb IepecTaHOBKH. OrmpeneneHue OnpeaeauTes
MaTpHUIIbl pa3Mepa N yepe3 MepecTaHOBKU U MHBEPCHUU.

5. CsaoiictBa ompenenuteneil. IlepectaHOBKa CTPOK, TPAaHCIOHMPOBAHME, JMHEHHOE CBOMCTBO.
CnenctBus U3 cBoiicTB. OnpeaenuTeny TpeyrolbHOW MaTpHULIbl, OJI0YHON MaTpPHUIBL.

6. CuencTBue U3 TEOPEMBI O PA3JIOKEHUH onpeaeauTens (palblIIMBOe pa3IoKEeHHE).

7. OOpatnas matpuia. Teopema 00 oOpaTHOI MaTpuiie.

8. IlIpasuno Kpamepa permieHusi cucTeMbl IMHEHHBIX anreOpandeckux ypaBHEHUi (Teopema).

9. Panr marpunbl. basuceeiii mMuHOp. COXpaHeHHE paHTa IPH DSJIEMEHTAPHBIX TNPEOOpPa3OBAHMSIX.
JIuHeliHast 3aBHCUMOCTh M HE3aBUCHMOCTb CTpOK MaTpullpl. Teopema o Ga3zucHoM muHOpe (Oe3
J0Ka3aTeNnbCcTBa). BTopoe ompeneneHue paHra MaTpulbl (paHT — MaKCHMalbHOE KOJIMYECTBO
JMHEWHO HE3aBUCUMBIX CTPOK (CTOJOIIOB) B MaTpHIIE).

10. Knaccudukanus cucteM TUHEWHBIX anreOpandecKuX ypaBHEHHH — COBMECTHBIC, HECOBMECTHBIE,
onpezeneHHble, HeonpeneneHHele. Teopema Kponekepa — Kanemnu. MccinenoBanue u pelieHue
HEOJTHOPOJIHBIX U OAHOPOJHBIX cucteM. Meton ["aycca.

11. &.C.P. onHopoHo# cuctemMbl. CTpyKTypa OOIIEro penieHus: HEOAHOPOIHBIX CUCTEM.

12. Jluneiinsie mpocTtpaHcTBa. [Ipumepsl. JIuHeiiHas 3aBUCHMOCTh M HE3aBUCHMOCTH BEKTOPOB
JIMHEWHOTO TPOCTPAHCTBA.

13. baszuc. Pasmepnocts. M30omMopdusM mnpoctpancTB. Teopema 00 H30MOPHHOCTH MPOCTPAHCTB
OJIMHAKOBOM pa3MEPHOCTH HAJ OJTHUM YUCIIOBBIM TOJIEM (0€3 T0Ka3aTeIbCTBA).

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

15. MoampocTtpancTBa nuHEHHOro mnpocTpaHcTBa. JluHelHass o00osi0uka BekTOpoB. Pa3zMepHOCTB
MOANPOCTpaHCTBa. Teopema 0 pa3MepHOCTH JTMHEHHON 00O0IOUKH.

16. Ilepeceuenue m cymMma MOANPOCTPAaHCTB. Teopema O pa3sMEPHOCTH CYMMBI U I€PECEUCHUS ABYX
HOJIIPOCTPAHCTB.

17. Jluneiinple omnepatopsl B JIMHEHHOM IpocTpaHcTBe. Matpuua oneparopa. [Ipumeps! onepaTopoB u
Matpull. Teopema 0 MAaTpUUIHOM 3aMMCH TUHEHHOTO oreparopa (0e3 J0Ka3aTelbCTBa).

18. JleticTBus c oneparopamu (CyMMa, IPOU3BEICHUE HA YUCIIO, cymneprio3ulus). OOpaTHBIA onepartop.



19.

20.
21.

22.

23.

24,
25.

26.

27.

28.

29.

30.
31.
32.

33.

34.

Anpo m o00pa3 JMHEHHOTO omeparopa. Teopema O pa3MEpPHOCTH sapa U oOpaza JTUHEHHOTO
oreparopa.

[Ipeo6pa3oBaHue MaTpHUILIbI ONIEpaTOpa MPH MEePeXoie K HOBOMY Oa3ucy.

CoOcTBeHHBIE BEKTOPHI M COOCTBEHHBIC 3HAYCHHUS TMHEHHOTO omneparopa. JInHeiiHas He3aBUCUMOCTh
COOCTBEHHBIX BEKTOPOB, COOTBETCTBYIOIIHNX pa3HbIM COOCTBEHHBIM 3HAYEHUSIM.
XapakTepuCTUUECKUI MHOTOYJIEH, EM0 HHBAPUAHTHOCT.

JlocTaToyHOE yCIIOBUE MPUBOAMMOCTH MATPHUIlBI OllepaTopa K AMaroHaJIbHOMY BUIY (JIBE TEOPEMBI,
onHa O€3 JI0Ka3aTeIbCTBA).

EBknunoBel npoctpanctBa. Onpenenenue. [Ipumepsl. HepaBenctBo Komm-bynsikoBckoro. Hopma
aneMeHTa. HepaBeHCTBO TpEyroapHUKA. YTOI MEXAY dJIEMEHTaAMH.

IIpouecc oproronanuzanuu I'pama-1lImuara. OpToHOpMHUpPOBaHHBIN Oa3MC.

Matpuna ['pama €€ mpuMeHeHHME K BBIYMCIEHHI0O OOBbeMa n-mMepHOro mnapaienenunena (0e3
JI0OKa3aTeIbCTBA).

OptoronanbHoe AomnoyiHeHue. Pa3ioxkeHne eBKIMI0Ba IPOCTpaHcTBa L B mpsiMyro cymmy Jt000ro
ero mojnpocrpanctBa L L u oproronampHOro mpomonmHenuss k L, (6e3 mgokaszarenbcTBa).
OproroHanbHas OpPOEKLUMS UM OPTOTOHAJIbHAS  COCTABIAIOIIAS ~ BEKTOpAa  OTHOCUTEIBHO
MOANPOCTPAHCTBA. YTOJI MEXAY BEKTOPOM U MOIAIPOCTPAHCTBOM.

ComnpsikeHHBIN orepaTrop. MaTpuiia ConpspKeHHOTO OrepaTropa B OPTOHOPMHUPOBAHHOM Oasmce (0e3
JI0Ka3aTeNIbCTBA).

CamoconpsokeHHbIN orepaTop. OCHOBHBIE CBOWMCTBA: BEIIECTBEHHOCTh COOCTBEHHBIX 3HAYCHUH,
OpPTOTOHANILHOCTh COOCTBEHHBIX BEKTOPOB, COOTBETCTBYIOIIMX Pa3HbIM COOCTBEHHBIM 3HAYEHUSM,
CYyIIIECTBOBAaHME OPTOHOPMUPOBAHHOTO Oaszuca U3 COOCTBEHHBIX BEKTOPOB (mocieaHee O3
JI0Ka3aTeNIbCTBA).

OproronanbHblil oneparop. CoxpaHeHHE JJIUMH U YIJIOB, T€OMETPUYECKUl cMbIcil. OpTOroHanbHas
MaTpuia u e€ cBoiicrBa. OpTOrOHAJIBHBIN OMEpaTop B 2-MEPHOM CiIydae U TeopeMa 00 00IeM BHIE
OpPTOTOHAJILHOTO oreparopa (6e3 ToKa3aTeNIbCTBA).

KBangparuunsie ¢popmbl. MI3meHeHne Matpuiibl popMel Ipu 3aMeHe 6a3uca.
[IpuBenenue kBagpaTHuHON POPMBI K KAHOHUYECKOMY BUY MeTo oM Jlarpanxa.

Hopmanpubiii  Bua KBajgpaTuyHOW (opMbl. 3aKOH HMHEpPIUU KBaJpaTU4YHBIX QopMm  (0e3
JTIOKa3aTelIbCTBA).

Teopema o mpuBeneHue KBaJpaTHUHOW (OPMBI K KAHOHMYECKOMY BHJIY C TOMOIIbIO
OPTOTOHAILHOTO MPEOOPa30BaAHHS.

3HakooInpeeneHHble KBaapaTuuHble popmbl. Kputepuit CunbpBectpa (6€3 10Kka3aTeabCTBa).



Odopmitienne KOMIIEKTA 3aaHUI 1151 KOHTPOJbLHOM PadoThI

MUHUCTEPCTBO HAVKHW U BBICIIETO OBPA3OBAHMS POCCUUCKOU ®EJEPAIIUU
®EJIEPAJIBHOE IT'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH HCCHENOBATENbCKUNU AACPHBIU YyHUBepcuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepreTUMKM —
drmman demeparbHOTO ToCyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO yUpeX/IeH s BBICIIIero o0pa3oBaHs
«Ha1oHasIbHBIV McciIeqoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

WHCTHUTYT OBIIENA MPO®ECCUOHAJBHOM MOJATIOTOBKHA
Kadeapa Bbicuieil MaTeMaTHKH

Hamnpasnenue 38.03.05 busnec-unpopmarnka
O6pazoBarenbHas | T- uHdpacTpyKkTypa oOpraHuzanun
porpaMmma

Jucuunimza Jluneiinas aareopa

KoMmuiekT 3agaHuii )it KOHTPOJIbHOM padoThI 1

Bapuanr 1

1. SIBnsieTcs iy TMHEHHBIM MPOCTPAHCTBOM MHOXECTBO BCEX MOCIEI0OBATEIHHOCTEH {an }, CXOJISIIUXCS
K JaHHOMY uuciy a? OObsICHUTH OTBET.
2. Haiitn koopauHatsl BekTopa X =(3,2,1) B 0Oa3uce €,€,,€,, €Clld OH 3ajaH B Oa3uce €;,€,,6; u

’ ! !

€ =€ +€, & =€ —6,, &, =—€ +€,+6€;.

7 6 3 7
3. Haiitu onpenenurens matpuner 0 5 7 0
0 4 3 0
5 6 5 4

4. Haiitu ob1ee perneHne HeoJHOPOIHOU crucTeMbl, TOCTpouTh @.C.P. 0THOPOIHOM CUCTEMBI

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

5. Haiiti pa3MepHOCTD ¥ Oa3UC CYMMBI U ITEPECCUCHHUS JIMHEWHBIX MOMPOCTPAHCTB, TOCTPOSHHBIX Ha
cucremax BektopoB @, =(1,2,1), a, =(LL-1), a; =(1,33) u b =(2,3,-1), b, =(1,2,2),
b, =(1,1,-3) .

Bapmuanr 2
1. Haiitu 6a3uc u pa3MepHOCTh MPOCTPAHCTBA CUMMETPHUYHBIX MaTpPHUIL pazmepa 2x 2 ¢ 0OBIYHBIMU
OTEePALMSAMU CIOXKEHUS U YMHOXKEHHUS Ha YHCIIO.
2. Haiitu koopmHathl Bektopa x = (1,2,3) B 0asuce €,,€,,€,, €ClM OH 3a]aH B 6asuce  €,,€,,6; u

!

e =e+e, ,e,=—-2e,, €, =—€ +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 o01iee pemeHne HeoJHOPOIHOW crucTeMbl, TOCTpouTh @.C.P. 0THOPOIHOM CHCTEMBI
X, —2X, +3%;—X, =1 X, —2X, +3%;—X, =0
X+ X, + X =2 X +X, +%X;=0
2X =X, + 4%, =X, =3 |2X =X, +4X,—X, =0

5. Haiitu pa3amepHOCTh 1 0a3UC CYMMBI U [IepeceueHus JIMHEHHBIX OAMPOCTPAHCTB, HIOCTPOSHHBIX Ha

cucremax Bekropos & =(110,0), a,=(0110), a,=(0,011) u b =111, b,=(0,211), b;=(12,12)

Bapuant 3
1. Haiitu Ga3uc M pa3MEpHOCTh MPOCTPAHCTBA CHMMETPHUYHBIX MATPHIl pasMepa 3X3 ¢ OOBIYHBIMHU
OTIepaIsIMH CIIOKECHHUS U YMHOXKEHHUS Ha YUCIIO.
2. Haiitu koopauHatel BekTopa X =(1,11) B Oa3uce ei,evz,e'3 , €CJI OH 3a/1aH B 6a3uce €;,6,,6; u

!’ ! !

e =¢+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 pereHre HeoJHOPOAHON cucTeMbl, TOCTpouTh D.C.P. omHOpOIHOI crcTeMBI

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

5. Haiitu pasmepHOCTb 1 0a31c CYMMBI U IT€peCeUeHUs JIMHEHHBIX OIPOCTPAHCTB, IOCTPOEHHBIX Ha

cucremax Bektopos @ =(1,01), a,=(111), a,=(0,30) u b =(2,0,0), b, =(1,2,2), b, =(111) .

Bapmuanr 4
1. SBnsiercs nu NMMHEWHBIM MOIIPOCTPAHCTBOM MHOMXECTBO BCEX BEKTOPOB N-MEPHOTO BEKTOPHOTO
MIPOCTPAHCTBA, KOOPAMHATHI KOTOPHIX — Ielbie guciia. OOBSICHUTH OTBET.
2. Haiitu koopauHatel Bektopa X =(0,11) B Ga3uce ei,elz,e'3 , €CJI OH 33/1aH B 6azuce €,€,,6; u

!’ ! !

€, =€ +6,, 6, =€ —6,, 6, =—€ —€,+€;.

1 2 2 1
3. Haiitu onpenenurens 0 4 0 O
1 1 1 1
0O 6 5 4
4. Haiitu ob1iee permeHne HeoJHOPOIHOM cucTeMbl, TOCTpouTh O.C.P. 0qHOPOTHON CHCTEMBI
2X, —2X, + 3%, + X, =2 2X, —2X, +3%; + X, =0
X, + X, + X, =2 X +X, +X;, =0
3X — X, +4X;, + X, =4 3X, =X, +4%X,+X, =0
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Haiitu pa3sMepHOCTB M 6a3KuC CyMMBI M IIEPECEUEHUS JIMHEHHBIX TTOAIIPOCTPAHCTB, TIOCTPOECHHBIX Ha
cucremax Bektopos & =(1,2,1-2), a,=(2,310), ,=(122-3) u b =(@1111), b, =(1,01-1),
b, =(1,3,0,-4)

Bapmuanr S

SBnsieTcs i1 MOANPOCTPAHCTBOM COBOKYITHOCTH BCEX BEKTOPOB TPEXMEPHOI'O MPOCTPAHCTBA, HAYAJIO
KOTOPBIX COBMAJaeT C HAa4yaJloM KOOPJMHAT, a KOHIbI JIe)KaT HAa HEKOTOpoil mpsaMoii? OObACHUTH
OTBET.

Haiitu koopaunate! BekTtopa x = (7,—-5,2) B 0Oa3uce (el’, e;, eé), €CcJIM OH 3a/aH B Oasuce

e,6,,6; U € =€ —€)+e3, 65 =—€ +6, 263, €3 =—€; +26, +€;3.

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

Haiitu ob1iee pereHne HeOJHOPOIHOM crcTeMbl, TOCTpouTh @.C.P. 0THOPOIHOM CHUCTEMBI

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

Haiitu pPasMCPHOCTb U basuc CYMMBI U IICPECCUCHU A JIMHEHHBIX moAIpPoOCTPaHCTB, IOCTPOCHHLIX HA

cucremax Bektopos & =(1,01), a,=(111), 8,=(212) u b =(2,0,0), b,=(0,2,2),b,=(2,0,2) .

Bapmuanr 6
Jloka3aTb, YTO MHOXKECTBO BCEX N-MEPHBIX BEKTOPOB, KOOPAMHATBI KOTOPBIX YIOBIIETBOPSIOT
yYpaBHEHUIO X, +X, +...+Xx =0, sBiseTcs MOANPOCTPAHCTBOM B R", HalTH €ro pa3MepHOCTh M
KakoH-HuOyab O6asuc.
Haiit koopmHaThl BekTopa X = (3,2,1) B 6asuce €,€,,€,, eciv OH 3a/1aH B 0asuce €,,€,,6; u

! !

!
€ =26 +6€, €8 =€ —6, & =—€ +€,+¢€;.

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

Haiitu obmiee pemieHne HEOAHOPOIHOM cucTeMbl, TOCcTpouTh ®.C.P. 01HOPOAHOM CHCTEMBI
2X, — 2%, +3%, =X, =1 [2X —2X, +3X;,—X, =0
X+ X, + X =2 X +X,+X% =0
3X, — X, +4X;,—X, =3 3X, — X, +4X,—x, =0
HccnenoBaTh Ha JIMHEHHYIO 3aBUCUMOCTb CUCTEMY BEKTOPOB SiN X,COSX,C0S2X Ha (—x/2,7/2).

Bapuant 7
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SIBnsieTcs M TMHEHHBIM IPOCTPAHCTBOM MHOKECTBO BCEX MOCIE0BATENLHOCTEH {an }, CXOMISIIUXCS
Kk 0? OOBSICHUTE OTBET.
Haiitu koopaunatel Bektopa x = (1,2,3) B 6asuce €,€,,€,, €Cli OH 3a1aH B 6asuce  €,€,,6;, u

!

e =e +2e, 5= —6,, &, =—€ +6,+6;.

7

Haiitu onpenenurens (O
0

5

N P O
a w b w
O O N

Haiitu o01iee perienne HeoaHOPOIHOU crcTeMbl, TOCTpouth ®.C.P. 0JHOPOAHO CUCTEMBI

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

HaiiT pasmepHOCTh U Ga3uc CyMMBI U TI€peceYeH sl IMHENHBIX MOANPOCTPAHCTB, OCTPOSHHBIX Ha
cucremax BektopoB @, =(1,2,1), a, =(LL-1), a; =(1,33) u b =(2,3,-1), b, =(1,2,2),
b, =(1,1,-3) .

BapuanTt 8

OGpasyer Jiu TMHEHHOE TIPOCTPAHCTBO MHOXKECTBO Beex qupdpeperuupyeMbix Gpynkiuii g = f (t),
b=g (t) , B KOTOPOM OIpeJIe/IeHb Onepaud cyMmbl | (t) g (t) Y TIPOU3BEJICHUS HA YUCIIO
a-f(t)?

Haiitu koopmnatel Bexktopa X =(0,1,1) B Gasuce €,,€,,€,, €cliv OH 3a/1aH B 6asuce €,€,,6, u

! !/

!
e =€ +e,, e, =2¢,—6,, &, =—€ —€,+6;.

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

Haiitu obmiee pemieHne HeOAHOPOIHOM cucTeMbl, TOcTpouTh ®.C.P. 01HOPOAHON CUCTEMBI

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

HccnenoBaTh Ha TMHEHHYIO 3aBHCHMOCTH CHCTEMY BEKTOPOB SiN X,COS X,Sin2X Ha (—7/2,712).

Bapuanr 9
Haiitu 0a3uc M pa3MepHOCTh MPOCTPAHCTBA MATPHIl pa3Mepa 3xX2 ¢ OOBIYHBIMH OIEpPAIUSIMH
CJIO)KEHUS U YMHOXKCHHS Ha YHCIIO.
Haiitu xoopaunate BekTopa X =(—11,—1) B 6a3muce ei,evz,e;s , €CJI OH 3aj1aH B 6a3uce €;,6,,6; u

!’ ! !

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

1 2 3 5
Pemmnth MaTpuuHOE ypaBHEHHE X =
3 4 5 9

Haiitu olmiee perienne HeogHOPOIHOU crcTeMbl, mocTpouts ®.C.P. oqHOpOIHOIM CUCTEMBI

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

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

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

OOpa3yeT i1 JIMHEHHOE MPOCTPAHCTBO BCEX MOJIOKUTEIBHBIX YUCEI, B KOTOPOM CyMMa JIFOOBIX JBYX
snementos @ u D samaercs xak a-D;a NpOM3BEICHUE JIIOO0T0 3JIeMeHTa ( Ha JI000e YUCIIo
y ectb a¥?

Haiitu koopaunathl Bektopa x = (7,-5,2) B 0Gasucee,e,,€,, eCllv OH 3ajlaH B 6aszuce €,€,,6;, u
8 =€ +€3, € =€ +€, €3=0 +6) +6;3.

3 4 5 0
Haiitu o61ee pemienne HeoAHOPOAHON cucTembl, mocTpouTs ®.C.P. ogHOpOAHON CUCTEMBI

[2 1) (3 5}
Pemnte MatpuyHoe ypaBHeHue X =

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

2x

HccenenoBarh Ha JTMHEHHYIO 3aBUCHMOCTh CHCTEMY BEKTOPOB €7,€ ", e Ha (—o0,+0).

0) KpUTEepUHU OIIEHUBAHUS KOMIETEHINH (pe3yIbTaTOB):

KOHTpOHBHaﬂ pa60Ta CUHUTACTCA BLIHOHHGHHOﬁ, €CJIM IIPAaBUJIBHO PCHICHBI KaK MUHUMYM 3 3aJa4uu

(moydeno 18 6amioB U BhIIIE).
B) OIMCAHUE IIKAJIbI OICHUBAHUS:
Bce penieHHble 3aaHus B KKIOM BapuaHTe CyMMapHO oreHuBatoTcs 30 OaiaMu: Kakaoe 3ajaHue

OLICHUBAETCS B 6 0aUIOB.

Ouenka Kpurtepumn oneHku

OtinyHO CymMa 6aJuIoB pelieHHbIX 3a/1a4
¢ 27 1030 OanoB

Xoporro CymMa 6aJuIoB pelieHHbIX 3a/1a4
¢ 23 1o 26 GayioB

Y 10BIETBOPUTEIBHO CymMa 6aJuIoB pelieHHbIX 3a/1a4
¢ 18 no 22 Gainos

HeynosnerBopurensno | CymMma 0anjioB peleHHbIX 3aa4
¢ 0 o 17 6amoB

14



Odopmitienne KOMIIEKTA 3aaHUI 1151 KOHTPOJbLHOM PadoThI

MUHUCTEPCTBO HAVKHN M BBICIIETO OBPA3OBAHUNSA POCCUMCKOU ®EJEPAIIUU
®EJIEPAJIBHOE IT'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH HCCHENOBATENbCKUNU AACPHBIU YyHUBepcuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepreTUMKM —

drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO yUpeXKIeH s BBICIIIEro o0pa3oBaHs
«Ha1oHasIbHBIV McciIeqoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

WHCTHUTYT OBIIENA MPO®ECCUOHAJBHOM MOJATIOTOBKHA
Kadeapa Bbicuieil MaTeMaTHKH

Hamnpasnenue 38.03.05 busznec-unpopmaruka
OOpasoBarenbHas | T- undpacTpykTypa opranuzanumn
mporpaMma

JuctuniamHa Jluneiinas aaredpa

KomiuiekT 3agaHuil 1J151 KOHTPOJILHOU PadoThI 2

BapuanTt 1

1. Haitti Matputy (B 6asuce (i , j,k)), 06pa3 i sapo omepaTopa 3epKanbHOro OTPAKCHHS OTHOCHTEIBHO
wiockoct X—Y—2=0.

!

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

1 0 2
e, =—8, +2e, +€,, eciiu oHa 3a]aHa B Oasuce (el, €,, 83) 3 1 0
1 1 -2
o -2 -1
3. Haiiti coOCTBEHHBIC BEKTOPBI H COOCTBEHHBIC 3HAYCHHS
-1 3 -1].
1 -2 2

[IpuBomuTCcs nu MaTpulia K JauaroHaibHoMy Buay? Ecnu ga, TO HalTH OUaroHalbHBIA BHUA U
JTUArOHAITM3UPYIONTYIO MAaTPHILY.

4. [IpuBecTH KBaJpaTU4HyIO (HOpMY K KAHOHMUYECKOMY BHJY C ITOMOIIBI0 MeTo1a Jlarpanxka
AXZ +8X, X, + 4%, X, +3X; —4x%Z,

5. HccnegoBathb KPHUBYIO BTOPOTO IMOPsAJAKa U ITOCTPOUTDH €C.

3x% +3y? +2xy —12x -4y +1=0.
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Bapmuanr 2

1. Haiitn Matpuity (B 6asuce (i , j,k)), 06pas u sumpo omepaTopa CHMMETPHH OTHOCHTETBHO MPSMO
X=y=-2/2.

!

S, €).rae €l =8 —€, +e;, & =—e +e, -2,

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

2 1 0
e, =—e, +2e, +€,, eciu oHa 3a7aHa B 6asuce (€, €,, € .
oo T (& &0 &) 3 0 4|
1 -1 2
o -1 0
3. Haiitu coOcTBEHHBIE BEKTOPHI M COOCTBEHHbIE 3HAYCHUS L2 o
1 -11

[IpuBomuTcs M MaTpula K JauaroHaidbHoMy Buay? Ecnum ga, TO HalTH OUaroHalbHBI BUA U
JTUATOHATIM3UPYIOLTYIO MAaTPHILY.

4. Tlpusecty GopMy K KAHOHHYECKOMY BHJIY C IOMOLIBIO MeToza Jlarpamka xf +AX X, +4X X, — xs?,

5. Hccnenosath KPpHUBYIO BTOPOT'O ITOPsSIAKA U ITOCTPOUTDH €€.

2X% +2y* —4xy —8x+8y+1=0.

Bapuanr 3

1. Haiitn Marpuiy (B 6asuce (i , j,Kk)), 06pas u sumpo omepaTopa 3epKaibHOr0 OTPasKEHHS OTHOCHTEBHO
miockoctu 2X+Y—2z2=0.

4

' eé),rﬂe e =e —e,+e, e, =—¢€ +e,—2e,,

2. Haiitn matpuiy B 6a3uce (el’, e

e, =—€, +2e, +€,, eciiu oHa 3a]aHa B Oasuce (el, €,, €5 ) Z i 3
2 -1 -2
. -1 1

3. Haiitn coOcTBEeHHBIE BEKTOPHI U COOCTBEHHBIC 3HAYCHHS 0 2 1 [IpuBoguTCsA MM Marpuna K
0 -1 2

nuaroHaibHOMy Buny? Ecnu fna, To HAWTH AMAroHAIbHBIM BUJI M IUArOHAIM3UPYIOLIYIO MAaTPUILY.
4. IlpuBectu hopMy K KaHOHHUECKOMY BUJTy C TOMOIIbIO MeToa Jlarpanxa

X2 + 2%, X, + 2% X, — 3X2 —6X, X, — 4XS.
5. UccnenoBaTh KpUBYIO BTOPOTO MOPAJIKA U IIOCTPOUTH €€

X° +y° +4xy +4x+2y-5=0.

Bapmuanr 4

1. Haittu matpumy (8 6a3uce (i , j,k)), 06pa3 u spo onepaTopa 3epKaibHOr0 OTPAKEHHS OTHOCUTEIBHO
mwiockoctd X+ Yy =0.

4

5, €).Tac €[ =8 —€, +8 , €, =& +6, — 28,

2. Haiitn matpuiy B 6a3uce (el’, e

€} =€, +2€, +&,, ccmn oma 3azana B Gasnce (&, €,, €;) :1:, (2) 01 |
2 1 -1
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o 5
3. Haiitu coOCTBEHHBIE BEKTOPHI M COOCTBEHHBIC 3HAYCHHS [IpuBonuTcs M MaTpuua K
4 -1

0 -1 4
nuaroHaipHOMY BUay? Eciu 1a, To HATH THaroHaJbHBIA BUT U AMATOHAIM3UPYIOIIYIO MATPHILY.

4. IlpuBect HopMy K KAHOHHUECKOMY BHIYy C TIOMOIIBIO MeTo1a Jlarpamka
X+ AX X, + 2X Xy + 3X2 4+ 2X, Xy — X2
5. HccrnenoBaTh KpUBYIO BTOPOTO MOPSIKA M TIOCTPOUTH €€.

5x* +5y° —2xy +10x—2y +1=0.

Bapuanr S
1. Haittn mMatpuny (8 6azuce (i , IZ) ), 00pa3 u Aapo orneparopa OPTOrOHAIBHON MPOEKIIUU Ha MPSMYIO
X=y=2z.

!
2

!

2. Haiitu marpuiy B 6asuce (el', e,, € ) ,TIE € =€ —€,+6,, e, =—€ +€e, —2e,,

e, =—8, +2e, +€,, eciu oHa 3a]aHa B Oasuce (el, e,, 93) 2 8 ; .
-1 1 2
6 -2 -1
3. Haiitn coOGcTBEHHBIC BEKTOPHI M COOCTBEHHBIC 3HAYCHHUS 1 5 1
1 -2 4

[IpuBomuTCcs nu MaTpulla K JauaroHaidbHoMy BuAy? Ecnu ga, TO HalTH OUaroHalbHBIA BUA U
JTUATOHATTM3UPYIOLTYIO MAaTPHILY.
4. IlpuBectu hopMy K KaHOHHUECKOMY BUJY C TOMOIIbIO MeToa Jlarpamxa

X2+ AX X, — X5 — 2X, X, + 2XC.

5. HccnegoBathb KPHUBYIO BTOPOTO IMOPSJAKA U ITOCTPOUTDH €€.

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

Bapuanr 6

1. Haitti Matputy (B 6asuce (i, j,k)), 06pa3 i sapo omepaTopa 3epKanbHOro OTPAKEHHS OTHOCHTEIBHO
wiockoctu X+2y—z=0.

!

2. Haiitu matpuiy B 6a3uce (el’, e,

€;). e & =€ —€, +e; , & =€, +€, — 28,

e, =—€, + 26, +€,, eciu OHa 3ajaHa B Oasuce (el, e,, 63) 2 i’ 21 :
0 -1 2
3 1 -1

3. Haiftu coOCTBeHHBIE BEKTOPHI U COOCTBEHHBIC 3HAYCHHUS 2 2 1 [IpuBOoguTCSA MM MaTpuLa K

-2 1 4

nuaroHaigbHoMY Buny? Ecnu na, To HalTH IWaroHajabHbIA BUA U IHATrOHAIU3UPYIOLIYIO MaTPUILY.

4. Tlpusect popMy K KAHOHHYECKOMY BHJTY C IIOMOIIBI0 MeToAa Jlarpanka.
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X+ AX X, +4X X, +3X2 + 44X, X, — XS

5. UccnenoBaTh KpUBYIO BTOPOTO MOPSAIKA U TIOCTPOUTH €€

—X* —y? +2xy+2x—2y +1=0.

Bapuanr 7

1. Haiit matpuwy (B Gasuce (i , j,K)), 06pa3 i spo omeparopa IPOeKTHPOBAHMUS HA IIOCKOCTD
X+2y—-2z=0.

!

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

€;), e e =e —€, +e; , & =—8 +6, — 28,

e, =—8, +2e, +&,, ecliv OHa 3a]aHa B 6asuce (el, e, 93) ; i _01 .
0 2 1
2 0 -1

3. Haiiti cOOCTBEHHBIC BEKTOPBI M COOCTBCHHBIC 3HaYeHus | (1 _q | IlpuBoawutcs mu matpuua K
-1 0 2

nuaroHanbHomy Buny? Eciu a, To HallTH TUaroHaiabHbIN BUJ M JUArOHAIU3UPYIOLIYI0 MaTPULLY.
4. TlpuBectu GpopMy K KAHOHHYECKOMY BHIY C TOMOIIBIO0 MeToaa Jlarpamxka

X2 + 2%, X, + 2% X, — 3X2 —6X, X, — 4X5.
5. UccnenoBarh KpUBYIO BTOPOTO MOPSIIKA M TOCTPOUTH €€

X° +y° +4xy +4x+2y-5=0.

Bapuanr 8

1. Haiitit Matpuny (8 6asuce (i , j, IZ) ), 00pa3 u Aapo orneparopa NPOESKTUPOBAHUS HA IIIOCKOCTh
2Xx—-y+12=0.

!

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

e, =—8, +2e, +€,, eciiu oHa 3a]aHa B Oasuce (el, e,, 63)

2 0
3. Haiftu coOCTBEHHBIE BEKTOPHI M COOCTBEHHBIC 3HAYCHUS 1 0 IIpuBoguTCcs MM Marpuua K

-1 1 3
nuaroHaigbHoMY Buny? Ecnu na, To HAaWTH IWaroHajdbHbIA BU U THATrOHATU3UPYIOLIYIO MaTPUILY.

4. [IpuBecTH KBaJpaTU4HyIO (HOpMY K KAHOHMUYECKOMY BHJy C ITOMOIIBI0 MeTo1a Jlarpanxka
AX. +8X,X, + 4% X, +3X; —4XZ.

5. HccnegoBathb KPHUBYIO BTOPOTO IMOPsSAJAKA U ITOCTPOUTDH €C.

5X* +5y* —2xy +10x -2y +1=0.
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Bapuanr 9

1. Haiit matpuwy (8 Gasuce (i , j,K)), 06pa3 i spo omeparopa IPOeKTHPOBAHMUS HA IIOCKOCTh
2X—-y+3z=0.

!

b, €3).mac e[ =e —e, +e, & =—e +e, — 28,

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

1 2
e, =—€, +2e, +&,, ecliv OHa 3a]aHa B 6asuce (el, e, 83) 0 0 1l
-1 -2 1
o 4 10
3. Haiitu coOcTBEHHBIE BEKTOPHI U COOCTBEHHbBIE 3HAUCHUS [IpuBomuTCs M MaTpuna K
1 4 0]
-1 15

nuaroHainsHoMy Buay? Eciu na, To HaliTH TUaroHaJIbHBIA BUJT U AMATOHAIM3UPYIOIIYIO MaTPHUILY.

4. ITpuBectr popMy K KAHOHHUECKOMY BHIy C TIOMOIIbIO MeTo1a Jlarpamika.
X+ 4X X, +AX X, +3X5 + AX, X, — X5
5. I/ICCJ'IG,I[OBEITB KpI/IBYIO BTOpOFO HOprI[Ka u HOCTpOI/ITb (§]¥]

—X* —y? +2xy +2Xx -2y +1=0.

Bapuanr 10
1. Haitti Matputy (B 6asuce (i , j,k)), 06pa3 i sapo omepaTopa pOEKTHPOBAHUS HA TUTOCKOCTD

X+y+z2=0.

2. Haiitu matpuiy B 6asuce (el', e, eé), rae € =€, —€,+6,, e, =—e +¢e, —2¢e,,
1

1 0
e, =—8, +2e, +€,, eciiu oHa 3a]aHa B Oasuce (el, e,, 63) 0 -1 11|
2 3 1
5 1 -1
3. Haiftu coOCTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HAYCHUS o 4 1| [IpuBoauTCst MM MaTpUIa K
-2 1 6

auaroHaibHOMYy Buny? Eciu na, ToO HAWTH AMAroHaIbHBIA BUJ M TMArOHAIU3UPYIOILIYIO MaTPHILY.
4. IlpuBectu hopMy K KaHOHHYECKOMY BUTy ¢ TOMOIIbIO MeToja Jlarpanxa

X2 +AX X, — X —2X, X, +2XC.

5. UccnenoBath KpUBYIO BTOPOTO MOPSAKA U IOCTPOUTH €€.

2X% +2y* +4xy +8x+8y+1=0.
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0) KpUTEepUHU OIICHUBAHUS KOMIETCHINH (pe3yIbTaTOB):
KonrtponbHas paboTa cuuTaeTcsi BHITOTHEHHOM, €CITU MPABHIIBHO PEIICHBI KAK MUHUMYM 3 3a/1a41

(momydeno 18 6ayioB U BHIIIIE).

B) OMHCAHUE IIKAJIbI OLICHHUBAHUSL:
Bce pemennsie 3a1aHus B KQKIOM BapuaHTe CyMMapHO orieHuBaroTcs 30 Oaymamu: Kaka0e U3 3aJaHuid

OLIEHMBAaETCs B 6 0aUIOB.

Ounenka Kpurepum ouenkn

OT1iinyHO Cymma 0ajuioB pelIeHHBbIX 3a1a4
¢ 27 no30 6autoB

Xoportio CyMMma 0ajuioB perieHHbIX 3a/1a4
¢ 23 no 26 6ayuioB

VY 10BIETBOPUTETHEHO CyMMa 0ajuioB perieHHbIX 3a/1a4
¢ 18 no 22 6ayuioB

HeynosnersopurensHo | Cymma 0aijioB pelieHHbIX 3a/1a4
¢ 0 no 17 6autoB
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JIMCT COI'JTACOBAHUA ®OHIA OLIEHOYHBIX CPEACTB

[Iporpamma paccmoTpeHa Ha 3acefaHuu Kadeapsl
BeIciier Mmarematuku MOIIIT

3aBeAyIONIHI/U.0. 3aBeAYIONIEro Kadeapsl BhICIICH
marematuxu MOIIIT

(mpotokon Ne oT« __ » 20 1) |« » 20 T B.K. AprembeB
PykoBonurens MOIIII
« » 20 T O.A. IlonoBa
ITporpamma paccMOTpeHa Ha 3acelaHuu PykoBoauTens 00pa3oBaTeIbHOM IPOTrpaMMBl
OTJIEJIEHUS COLIMAIbHO-3KOHOMMUYECKUX HAYK 38.03.05 buznec-unpopmaTtuka
(mpotokon Ne OT«__ » 20 1) |« » 20 1. H.B. Penenxkas

Hauanpunk OTACICHUA COIMAJIbHO-
9KOHOMHYCCKUX HAYK

«_» 20 1. A.A. Ky3nenosa
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