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BBenenue

1. Ha3nauenue (oHma OLIEHOYHBIX CPEACTB — KOMIUIEKTa METOAMYECKHX MAaTepHajioB,
HOPMUPYIOLIUX MPOLENYypbl OLEHWBAaHUSA pE3yJIbTaTOB OOy4YeHUs, T.€. YCTAHOBJICHHS
COOTBETCTBUS Y4EOHBIX JOCTUKEHHUM 3aIJTaHUPOBAHHBIM pPe3yJbTaTaM 00ydeHHs U TpeOOBaHUSIM
00pa3oBaTeNbHbIX IPOrpaMM, paboYuX MPOrpaMM JUCIUILINH.

2. @®OC sBusiercss NPUIOKEHHEM K MporpaMMme AWCHUILIUHBI (MOIYnst) «Anredpay,
COCTaBJIEH B COOTBETCTBUM C 0OOpa30BaTEIbHOM IPOrpaMMON I10 HANpaBICHUIO MOJArOTOBKHU
09.03.02 MadopMaimoHHbIE CUCTEMbI U TEXHOJIOTHH

3. Pazpaborunk: MantopoBa M.B. — kaHnuaaT negaroruaeckux HayK, JOICHT, 3aBEYFOITHI
Kadeapoi AIEKTPOIHEPTETHKN U TPAHCTIOPTA

IIpeacenarensn:
Macrotuna ['.B. — xangupar TeXHMYECKMX HaykK, JOLEHT, 3aBeaylouuii kadempoi
3JIEKTPOIHEPTreTUKU U TPAHCIIOPTa

Yi1eHbI KOMUCCHH:
PocroBa A.T. — kanmumat (u3HKO-MaTeMaTHYeCKHMX HayK, HOLEHT, mpodeccop Kadeaps
AJIEKTPOIHEPIETUKU U TPAHCIIOPTA,;

Yepnos I1.C. — kanaMIaT TEXHUYECKUX HAYK, TOLEHT Kadeaphl AIEeKTPOIHEPTETUKU U
TpaHCIopTa

IIpeacraBuTeb Oprauu3anuy padoroaarens:
EnuceeB M.A. — rnaBubiii s3HepreTuk OAO «lIsaturopckuit Xae00KOMOMHAT

OKcrnepTHOE 3akiodyeHue: Gpona oueHouHbIX cpenacts coorBercTByeT OIl BO mno HampasieHuto
noaroroBku 09.03.02 MHdopmannoHHBIE CHUCTEMBI M TEXHOJOTMM W PEKOMEHAYETCS JUIs
OLIEHUBAHMs YpOBHS C(HOPMUPOBAHHOCTH KOMIIETECHIIMN MPU MPOBEACHUU TEKYILEro KOHTPOJIS
yCIIEBAaEMOCTH M MPOMEKYTOYHON aTTeCTAllUU CTYJEHTOB IO TUCHUIUINHE «AJredpay.

5. Cpok gevictBust @OC omnpenensercs: CPOKOM pealinzalui 00pa3oBaTeIbHOM MPOrpaMMmBbl.



Onucanue nmokasaresieil 1 KpUTepHeB OLEeHUBAHUS HA Pa3JIMYHBIX
Tanax ux ()OpMUPOBAHUS, ONIUCAHHE IIKAJ OLIEHUBAHUA

Komnerenmus (un),
HHIUKaTOp (Bl)

YpoBHU CHOPMHUPOBAHHOCTH KOMITETCHIIH( U )

MuHUMaTbHBIN
YpOBEHB HE
JOCTUTHYT

(HeymOBIETBOPH

TEJIBHO)
2 Oamra

MuHuMaIbHbI
11 ypOBEHb
(ymoBneTBOpH
TEJIbHO)

3 Gamna

Cpenuuit
YPOBEHB

(xopor10)
4 6amta

Bricokuit
YPOBEHbB
(oTIMYHO)
5 6amioB

Komnemenyua: OIIK-1 — CnocobeH MpUMEHSITh €CTECTBEHHOHAYYHbBIE W OOIenHKeHepHbIe 3HAHUA,
METOJBl MAaTEMaTUYeCKOTO aHalli3a M MOJICIIUPOBAHMUS, TEOPETHYCCKOTO H IKCIEPHUMEHTAIHHOTO
WCCIIEIOBaHUS B MPO(HECCHOHATIBHOM JIeSITEIEHOCTH

Pesynbratel He  smaxom ¢ | Yacmuunvie 3naem 3naem
00yueHus [0 | OCHOBaMH TEOPHH | 3HAHUSA OCHOBBI TEOPHH | OCHOBHI TEOpHH
JUCIUILIIIHE MaTpHI U | OCHOB TEOPUH | MaTpPHUIL U | MaTpHl u
(MOZLYTIO): ompeneuTenet, MaTpHI _ | onpenenurenet, onpezemutenet,
Hnoukamon: CHCTEM JIMHEHHBIX | ompenenuTenei, CHUCTEM JIMHEHHBIX | CHCTEM  JIMHEHHBIX
7 . N N
YpaBHEHHH, CHCTEM YpaBHEHHH, ypaBHEHHH,
N/-1onk-1 3nakom ¢ MaTPUYHOTO JIUHEWHBIX MaTPUYHOTO MaTpPUIHOTO
OCHOBaMH aHajmm3a YpaBHEHUH, aHa/m3a aHaJm3a
MaTeMaTUKH, MaTPUYHOTO C BO3MOXKHOCTBIO
¢buznkw, aHajiusa. OILICHUTb UX
BBIYMCIIUTENbHON IOJIHOTY M CBA3b CO
TCXHUKH u CMEKHBIMU
NporpaMMHUPOBAHUS. o0J1acTAMM 3HaAHHSA
Omcymcmeyiom Yacmuynvie Ymeem Ymeem
YMeHus YMeHUs MIPUMEHSTh OCHOBBI | IPUMEHSTh OCHOBBI
IPUMEHSTH OCHOBBI | IPUMEHSThH anreOpol U | anreOpsl JUIs
anreOpoI JUIS | OCHOBBI aJreOpbl | perIeHus 3a1a4 | peleHus 3a1a4y
pemeHus 3amaq | s pELIeHUs | UCCNEOBaHUA M | HCCIEIOBaHUS "
HCCIIeIOBAHMS U | 3a71a4 MOJIETTMPOBAHHUS MO/JIETTUPOBAHHMS
MOJIEITMPOBAHHMS HCCIIEIOBAaHUA W | MPO(PECCHOHATIBHO | MPO(ECCHOHATEHON
Mpo(eCCHOHANBHON | MOJEIMPOBAHUS | H AEATEIBHOCTH JIeITeIIbHOCTH,
JeATeIbHOCTH npodeccHoHAIBH TpeOyrommx
Ol IeSITeNbHOCTH MHHOBAIMOHHBIX
MOJIXOJIOB U
METOJOB PEIICHUS
He enadeem | Yacmuuno Braoeem Bnaoeem nasvikamu
HagvlIKamu enaoeem Ha8bIKAMU MPUMEHSTh OCHOBBI
HIPUMEHSTH OCHOBBI | HABbLIKAMU MIPUMEHSTH OCHOBBI | alreOpsI JUIs
anreOpoI JUIsl | IPUMEHSATh anreOpsl st pelieHus 3a1a4y
peleHus 3a7a4 | OCHOBBI aJITeOpBl | PEIIeHHMs 3a/1a4 HCCIIeI0OBaHUs u
HCCIIeJOBaHUS U | A7 peleHus UCCIIEIOBaHUA U MOJENUPOBAHUS
MOJIENUPOBAHUS 3a1a4 MOJIEIUPOBaHUS IpodecCHOHANBHON
IpoQeCCHOHANBLHON | UCCIENOBaHUS U | MPOQECCHOHANBHO | AEATEIbHOCTH,
JESITeAbHOCTU MOJENUPOBaHUs | i JesTenbHOCTH TpeOyrommx
npodeccHoHaIBH MHHOBallUOHHBIX
O AEATENBHOCTH MOJXOJIOB U
METOJOB PEIICHUS
NJ1-20nk-1  Pemaer Omcymcmeyiom Yacmuuynvie Xopowue 3nanus Omauunsie 3HAHUS
CTaH,Z[apTHLIe SHAHUA . SHAHUA OCHOBHI:IX OCHOBHBIX HOHﬂTHﬁ,
npodeccHoHATbHbIE OCHOBHBIX MOHATHH, | OCHOBHBIX TNOHSATHH, 32KOHOB | 5000
3aKOHOB U | TIOHSTHH, U METOJIOJIOTHH
3agadn C METOIO0JIOTUH
METOJI0JIOTHI 3aKOHOB U | IpUMEHEHUS
TIPUMCEHCHUCM MIPUMEHEHHUS METOJ0JI0T U1 anmapara anre6bper | TPHMCHCHIA
CCTCCTBCHHOHAYYHDBI | annapata anre6psl B | IpuMeHeHHs B armapara ajreopsi B
X U | npodeccronanbHoi | ammapara npodeccroHanbsHO npo¢ecCHOHATBHOH
OOIIEMHKEHEPHBIX JESTEIBbHOCTU anreophl B | ¥ JesTENbHOCTH NESITENBLHOCTH BO




3HAHUM, METOI0B npodeccruoHaNbH B3aUMOCBSI3H CO
MaTEMaTHYECKOI0 Ol IeAATEIIHOCTH CMEKHBIMU
aHanusa ¢ JUCUUILTHHAMHA
MOJCINPOBAHUS. Omcymcmeyiom Yacmuunvie Ymeem Ymeem
YMeHus yMeHus TMIOJIb30BATHCS TIOJIB30BATHCS
MIPUMEHATH OCHOBBI | IPUMEHSTH OCHOBaMH anreOpsl | OCHOBaMH aiareOpbl
anreOpsl B OCHOBBI aNTeOpsl | JUIS peIICHUS JUISL peLIeHNs 3a1a4
po¢eCCHOHATFHON | B 3amad po¢eCCHOHATBHOMH
JEATETbHOCTH npodeccHoHaNbH | MPOYECCHOHATBHO | JEATEIBHOCTH
OH NEITENbHOCTH | U JESITENbHOCTHU TpeOyFOITIX
WMHHOBAITOHHBIX
HOAXO/0B U
METOJIOB PEIICHHs
He gnadeem Yacmuuno Braoeem Bnaoeem nagvixamu
HagbIKamMu eraoeem HagbIKaMU peueHus 3ana4d
pereHus 3ana4d HagvlKamu peuieHus 3a1a4 MaTeMaTHUKH U
MaTeMaTuKH 1 peleHus 3ana4y MaTeMaTUKH U paboTsI ¢
paboTsI ¢ MaTEeMAaTHKH H paboTHI ¢ nHpOpManueH;
nHpOpManueH; paboTEI ¢ nHpOpManuei; aHanmm3a
COCTaBJICHHS nHpopmanuei; COCTaBIICHUS nHpOpMannHu Ha
MaTeMaTHIeCKUX COCTaBJICHHS MaTeMaTHYECKUX OCHOBE CHCTEMHOTO
Mojenen 3a7a4d | MaTeMaTHYeCKUX | Mopenei 3amad MOJX0/3;
HCCIIEIOBAHHS B | Mozeneil 3ama4y HCCJIEIOBaHMS B COCTaBJICHUS
npodeCcCHOHANBHON | UCCIENOBaHUS B | MPO(GECCHOHATIBHO | MaTeMaTH4eCKHX
JIeATEeNIbHOCTH; npodeccHoHaNbH | il AESTEIHHOCTH; MoJeseH 3a1a4y
aHaM3a oi aHam3a UCCIIECJIOBAHUS B
nHpopmanuu Ha | JeATEeNbHOCTH; nHdopmanum Ha npodeccroHabHOM
OCHOBE CHCTEMHOTO | aHaJn3a OCHOBE JIeSTEeNIbHOCTH,
MOJX0Aa nHpopManuy Ha | CHCTEMHOTO TpeOyrommx
OCHOBE MOAX0Aa MHHOBAIMOHHBIX
CHCTEMHOTO MOJIXOJIOB U
MOJIX0/a METO/IOB PEIICHHs

OneHuBaHue ypoBHS c(pOPMHUPOBAHHOCTH KOMIETEHIMH O TUCIMITIIMHE OCYIIECTBIISIETCS
Ha ocHOBE «Il0J0KEHHs O NMPOBEAEHUHU TEKYIIETO KOHTPOJIS YCIEBAEMOCTH U MPOMEKYTOUYHON
aTTecTallMd OO0ydJarouuxcss Mo oOpa3oBaTeNbHBIM MpPOrpaMMaM BBICIIErO 00pa3oBaHus -
nporpaMmaM OakajaBpuara, NporpaMmaM CHelHaluTeTa, IporpaMmMaM MarucTparypbl - B
denepasbHOM TOCYJapCTBEHHOM aBTOHOMHOM OOpPa30BaTEIbHOM YYPEKICHUM BBICILIErO
oOpa3zoBanus «CeBepo-KaBkasckuil ¢peaepanbHbIii YHUBEPCUTET)» B aKTyaJIbHOM PEIaKIIUH.



OIIEHOYHBIE CPEJICTBA JJ5 IPOBEPKHA YPOBHSI C®OOPMHUPOBAHHOCTH KOMIIETEHIUI

Homep N
IIpaBuibHbIA 0TBET Copep:xaHnue Bonpoca Komnerenuus
3a/1aHuA
Bomnpockl 0TKpbITOro THIa (BOIPOCH K 3K3aMEHY ).
®opma o0yueHus ouHasi, cemecTp 1. @Popma o0ydeHusi 3a04Has, cemectp 1

[Tox anreOpanydeckoil CTPYKTypoil moHMMaroT Bceskoe | [lonsarme anreOpamdeckoi  CTpyKTypbl. OCHOBHBIC

MHOXECTBO, Ha KOTOPOM 3aJlaHbl HEKOTOpBIE OMNEpaIfH | anredpandeckue CTPYKTYphI

(T.e. 3aKOHBI, CTaBAILIME B COOTBETCTBUE OJHOMY HIIU OITK-1
1 nape SIEMCHTOB MO ONPEAENCHHOMY NPABHILY ApYroi W/-lom:

3JIEMEHT), O0JIafaolue OonpeaeaéHHbBIMU CBOICTBaMHU. VT-20mc!

Paznuuator cnenyromue anredpandyeckue CTPYKTYpBI:

HOJIYTpyIIa, IPYyMIa, TeJI0, KOJIbLO, IOJIE.

KommnekcHpiM YHUCIOM Ha3bIBAETCs napa | KommekcHsie uncia. @opmsbl 3anucu

JECTBUTENFHBIX YHCET C YCTAHOBICHHBIM IOPSIKOM

cienoBanus Z2=(a,b), a=Re(z), b=Im(z). JleiictBuTenbpHbIC

Yrciia BKIIIOYAIOTCS B MHOXKECTBO KOMIUIEKCHBIX YHCEl.

a=(a,0) - BemectBeHHoe umcio, (0,b) - yrcTo MHHMOE OIlK-1
2. yucno. (0,1)=1 - mHuMas enuHuna. Anredpanyeckas N-1lonki

¢dopma 3anucu KOMIUIEKCHOTo yucia z = a + ib = Re(z) + W-20mx:1

1°Im(z). Tpuronomerpudeckas dopma  3amucu

KOMILIEKCHOTO uncna: z = I(CosF +i sinF ). e 'F- (popmyna

Ditniepa)- mokasarenbHas (opma 3aImucu KOMIUIEKCHOTO

yucia. F-aprymesr, I — MoJlysib KOMIIJIEKCHOTO YHUCIIA.

KomriekcHoe YHCIIO0 Z=(X,y) = X+1y | I'paduyeckoe npeacTaBneHne KOMILIEKCHOTO YHCIA OITK-1
3. nzobpakaercs B Twiockoctd  XOY  Toukoir M ¢ W-lomk

KoopanHaTaMmu (X,Y), THO0 BEKTOPOM, Hayauo KOTOPOTO WT-20mk1

Haxo uTcs B Touke O(0,0), a KoHell B Touke M(X,Y).

Z = X + iy — anreGpanueckas GopMa 3anucH JlelicTBUS HaJl KOMIUIEKCHBIMH YHCIIaMU OITK-1
4, KOMIIIEKCHOT'O YHCIIa, TOTAa NI-1omxi

21425 = (x +iyp) £ (% +y) = () ) +i(yr £ ya), NJT-2or




l1°1p = (Xl + iY1)‘(X2 +iY2): XiXo +iX Y, +

+iXyyy + i2Y1Y2 = (X1X2 - Y1Y2)+ i<X1Y2 + X2Y1)-

4 _ 47 _XXotYitYs  XeY1 XY
- 2 2 2 2
Z; Ip-1 X5 + Y5 X5 + Y5

HpHMOYFOJ'IBHaH Ta6n1/1ua M3 M - N gucel, coaep kamasa m

[Tonsitue marpuiipl. [lelicTBUs Haa MaTpUIIAMU

— CTPOK U N CTONOIIOB Ha3bIBaeTCA Mampuyeti. JIeicTBus: OIIK-1

1.CroxxeHue MaTpHIl OJJUHAKOBOTO pa3Mepa. N-lonki

2.YMHOKEHUE MATPULBI HA YHCIIO. N-20nk1

3.YMHOXEHUEe MaTpull.

I[lyctb A — xBagpatHas warpuna N-ro mnopsaka. | OOparHas MaTpuLa OITK-1

KBanparnast matpuna X (TOro ke nopsiika n) Ha3pIBaeTcs

obpatHoii 11 A, eciu AX = XA =E. UA-Lom
W-20mx:

DnemenmapHuimu npeobpazoeaHuaAMuU mMampuysl | DIEMEHTapHBIE MPe0Opa30BaHUsI MATPHIIBI

HA3bIBAIOT CJICAYIOIINE IPe0Opa3OBaHUs: OINK-1

1) yMHOXXEHHE CTPOKH Ha YUCIIO, OTIIMYHOE OT HYJIS, V-1

2) mnpubaBieHHE K OIHOI CTPOKE APYroil CTPOKH; " _ZOHKI

3) mepecTaHOBKY CTPOK; AA-2onxi

4) Ttakue xe npeodpa3oBaHUs CTOIOIIOB.

Cucrema TuHENHBIX YpaBHEHUN, HEe UMetoIIas HU oAHoro | CoBMecTHasi, HECOBMECTHasi CUCTeMa  JIMHEHHBIX

pemieHusi, Ha3bpIBaeTcsi  Hecoemecmmuou. Cucrema, | ypaBHenuil. Teopema Kponekepa-Kanemu

obnanaromasi XoTss Obl OJHUM pEIICHUEM, Ha3bIBACTCS OTIK-1

cosemecmuot._TeopeMa Kponekepa-Kanemnu. /s Toro VLol

YTOOBI CHCTEMA JIMHEHHBIX YpaBHEHUH Obljla COBMECTHA, VJT-2

HEOOXOUMO U JAOCTATOYHO, YTOOBI PaHT MATPHUIIBI ATOU OTIKI

CUCTEMBI ObUT paBEH PaHTy €€ paclIMPEHHOW MaTPHUILIbI

Cucrema, comepamas N nuHeWHBIX ypaBHeHHU ¢ N | HEBBIDOXKIEHHBIE CHUCTEMBI JIMHEWHBIX ypaBHEHUM. OIIK-1

HEW3BECTHBIMU: A- X = B, nassiBaercs | Mero/p! pemenns NI-1omnki

HEBBIPDOXKJICHHON, €CIM  OCHOBHAs  MaTpHIa A W1-20m




HEBBIPOXKJEHHAsI. MaTpUUYHBIA METOJl PELICHUS] CUCTEM
JTUHEHHBIX YpaBHEHUU ompeaenseTcs: GopMyIIoi:

X=A"-B.
Meton Kpamepa: Ecnu onpenenuresib MaTpuiibl CACTEMBI
OTJIMYEH OT HYJs, TO CUCTEMA UMEET PEIIeHHE U TPUTOM
TOJIKO OJTHO. DTO pEUICHHUE ONpeaesieTcs (GOpMyTaMu:

Xk = Xk, rac A — OMpeCACINTEIIb MAaTPpUIbl CUCTEMEBI U

Ax — ompeIeIIUTE b MATPHIIBI, TOJTYIaeMOM U3 MATPHIIBI
CUCTEMBI 3aMeHOM k—oro cronbua cTo0o1omM cBOOOIHBIX
YJICHOB.

Bekrop — HanpaBiieHHBIN 0Tpe30K. JInHelHbIe onepanuu: | Bektopsl. JIuHelHbIe onepanun HaJl BEKTOpaMu OIIK-1
10. Cnoxenue BEKTOPOB. Brruutanue BEKTOPOB. NI-lonki
[TpousBeeHne BEKTOPA Ha YUCIIO. NJI-20nk1
IlycTh jambl Ba BEKTOpA a ub. CKaspHBIMH CkanspHOe POU3BEICHHE BEKTOPOB. BhipaxkeHue uepes
- = KOOpAMHAThl BeKTOpoB. CKaJlspHOE NpPOU3BEACHUE
POM3BEIEHUAMH JIBYX BEKTOPOB 4 M D HasbIBaercs MepIEHUKYIAPHBIX BEKTOPOB,
YHCIIO, PaBHOE IPOU3BEIACHUIO UIMH JTHUX BEKTOPOB, OITK-1
11. YMHOXKEHHOMY Ha KOCHHYC yIja MeXJIy HHMHU. UJI-1omki
CkansipHOE TTPOU3BEACHUE JIBYX BEKTOPOB PABHO CYMMeE UJ1-20mx1
NPOM3BEACHUHN X OJTHOMMEHHBIX KoopAuHaT. CKasipHOe
NPOM3BEACHNE JBYX TMEPIEHAUKYISAPHBIX BEKTOPOB
pasHo 0.
|.CKanapHoe TpOW3BEACHUE JBYX BEKTOpOB @ 1 D CBoiicTBa CKIIPHOTO TPOU3BENECHUS BEKTOPOB
oOpaiiaercss B HyJb B TOM cCllydae, Korjaa no KpaiHeu
Mepe OJUH M3 BEKTOPOB SBISETCS HYJEBBIM WM €CIH
BEKTOPBI NEPIEHIUKYIIAPHBIL. OIlK-1
12 2.CkanspHoe IPOU3BeIeHNE ABYX BEKTOpPoB 4 U b paBHO gﬁ-;omq
-201K1

MMPOU3BCACHUIO JJIMH OJTHX BCKTOPOB, €CJIM OaHHBIC
BCKTOPBI MapaJUICIIbHEBL, T. €. ¢ = 0.

(5 B): EHB‘ cos0= ‘5‘ . ‘B‘




OTcroza cieyer, 9To CKaJsipHOE MTPOM3BEACHUE BEKTOPA
Ha caMoro ce0st paBHO KBaJpaTy JUTMHBI 3TOTO BEKTOPA, T.

e (o-a)=faf

3.CkansipHoe MHpOU3BEIEHUE ABYX BEKTOPOB 00JaIaeT

NEPEMCCTUTCIIbHBIM CBOIICTBOM YMHOXCHUSA:
(ab)=(pa).
4.CkansipHoe MIPOU3BEAECHUE obnamaer

pacinpeacinTCIbHbIM CBOMCTBOM OTHOCHUTEIILHO CYMMBI

sexcropos: (a -+ b)- c = (ac)-+ (bc).

Ilyctb  BekTOpHl A U Dsananer B

a:{xr Y1’21}’ Bz{xzv Y2’22}- Torna
[55 =E Y1 Zl; Z; X : XY
YoZy| |23 X5 [X3 Y

KOOpAHHATAX

BLIpa)KCHI/Ie BCKTOPHOI'O U CMCIIAHHOI'O HpOI/ISBC,Z[CHI/Iﬁ
4Cpe3 KOOPAUHATEI MHOKUMBIX BEKTOPOB.

[IycTp naHsl Tpu BEKTOpa B KOOPJIAMHATAX OIIK-1
13. a={x,y,zhb={x,.y,,2,}c={x,,y,,z.}.  Torna U-1omi
CMEIIaHHOE MPOM3BEACHHUE OSTHUX BEKTOPOB MOXKHO NJ1-2oma
BBIYHCIIUTH 11O (hopmyIe:
Xl yl Zl
([ab]e) = X, Y, Z,].
X3 y3 23
BeKTOpHOE TIPOH3BEIeHNe BYX BekTopoB A u D pasmo | CBOWICTBA BEKTOPHOTO MPOU3BE/ICHUS BEKTOPOB OIIK-1
14. HYJIEBOMY BEKTOPY B TOM U TOJILKO B TOM Cily4yae, Korjaa W-Lorki
N-20mx:1

9THU BCKTOPBI NapaAJIJICIIbHEI.




N3 »sToro cmoiicTBa  cieayer, UYTO BEKTOPHOE
MPOM3BEICHNE JTI000T0 BEKTOpa Ha camoro ceds, T.e.

aal=0.
BekropHoe IIPOU3BEICHUE JBYX BEKTOPOB
aHTI/IKOMMyTaTI/IBHO, a UIMCHHO.:

ab] =— [ba
BekropHoe mpowusBeneHue 00JagacT  CBOMCTBaAMU
COYETATEeNIbHOCTH OTHOCUTENIBHO YUCIOBOTO MHOMKHTEIIS:

a[ab = [aa : b]wm [a - ab].
BektopHoe — mpowusBeneHHE ~ BEKTOpPOB  oOjamaer

pacrpeaeuTeIbHbIM CBOWCTBOM OTHOCHTEJIBHO
BEKTOPOB.

15.

Bekropel  @,,...,8,, BEKTOpHOro mpocTpaHcTBa R

m
HAa3bIBAIOTCA JIUHEHHO 3A6UCUMBIMU, ECITH CYIIECTBYIOT
Takue uucna A, A,,...,4,, HE paBHbIE OJHOBPEMEHHO

Am s
HYJIIO, YTO HUX JIMHEHHAS KOM6I/IHaHI/I${ paBHa HYJICBOMY
BEKTOPY:

Aa, +4,a,+...+4,a,=0

B nporuBHOM ciywae (T.e. KOTJa HYJIb-BEKTOP
nomydaercs Tomeko npu A, =0, Vi =]?1) BEKTOPHI
a,,a,,...,a, Ha3bIBAIOTCS JIUHEUHO HEe3A6UCUMBIMU.

JluneitHoe npocTpaHcTBO R Ha3bIBaeTCs N-MEPHBIM, €CIIH
B HEM CYLIECTBYET N JIMHEHHO HE3aBUCUMBIX BEKTOPOB, a
mobble  (N+1) BEKTOPOB YyXKe SBIAIOTCS JUHEIHO
3aBUCUMBIMU. Pazmepnocms npocmpancmea — 35TO
MaKCHUMaJIbHOE€ YHUCJIO COJAEpXkAIIMXCS B HEM JIMHEHWHO
HE3aBUCHMBIX BEKTOpoB. (O003Ha4yaeTcsi pa3MEpHOCTb
dim ®.

N-MepHOE JIMHEHHOE MPOCTPAHCTBO

OIIK-1
NI-lonki
N-20omk1




[7 -8 -1 —4]
Ecmm A= ,aB=

5 1 2 1
o 0 2 3
1 0O -7 -9
, TO MOKHO HalTH OIIK-1
16. -5 8 5 N-1lonki
3 -6 5 -3 12011
A) 2AB
b) 3BA
B) 2A-4B
I') A+0,5B
) A+3B
A 1 2 . 2 4 B
Jlaubl MaTpuIel A = 3 0 u B= 0 5l BIYMCIIUTE
(4B)"+A+3B
9 20
A)
(17 27J
()
17 5 32 NI-lonki
N-20mk1
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Ecm A=| 3 |, B= (5 6), 10 AB paBHO

5
1 2 15
3 0 25
-30
-10 -25
OIIK-1
18. W-1lomx
B) (6 7 NI-20mk1
10 12
r|15 18
25 30
5
|5
6
1 -2 3
Ompenemurens A=[0 1 2| pasen
4 -1 1 OIIK-1
19. A)4 N/I-lomki
B) 8 NJ1-20mx1
B) 7
r)-3

[ -25




Cpennee apudmMeTHIecKOe KOPHEH CUCTEMBI

2X—Yy+22=0,
ypasuenuit < 4X + Y + 42 =6, pasno
OIlK-1

20. X+y+2z=4 WL

A)1l NJ-2onk1

b)2

B)-1

-2

) -4

CkaysipHOE TPOU3BEICHUE BEKTOPOB C KOOpIMHATAMHU

{-2;1;3} u {0;1;1} paBHo:

A)1l OIlK-1
21. b)0 N/I-1lomnki

B) -8 N-20mx:

s

D4

JlnuHa BeKTOpa, OJIYy4aeMOoro B pe3yJibTaTe BEKTOPHOTO

MIPOU3BEICHNS BEKTOPOB ¢ KoopauHatamu {-2;1;0} wu

{0;2;2} paBHa

A)6 OIIK-1
22. W-lomx

b)4 VJI-2

B) 7 OIIK1

s

)5




2. Onucanmne MKajJabl OEHUBAHUSA

B pamkax pedTHHIOBOU CUCTEMBI YCIIEBAEMOCTD CTYAEHTOB 110 JUCLUIIIIMHE OLEHUBAETCA B
XO0JI€ TEKYIIEro KOHTPOJISI U MPOMEXKYTOUYHOM aTTecTallui. PEHTUHIrOBas cucTeMa OIEHKU 3HAHWH
CTYAEHTOB OCHOBaHa HA MCIOJIb30BAHUU COBOKYITHOCTH KOHTPOJIbHBIX MEPOIIPUATHI IO TPOBEPKE
MPOMICHHOTO Marepuana (KOHTPOJIBHBIX TOYEK), ONTHMAJIBHO PACIOJIOKEHHBIX Ha BCEM
BPEMEHHOM MHTEPBAJIC N3YUEHUS AUCUUIUIMHBL. [ [pUHINIIBI pEUTUHTOBOM CUCTEMBI OLIEHKHU 3HAHUI
CTYJICHTOB OCHOBBIBAIOTCSI Ha TIOJIOKCHHSAX, OMUCaHHBIX B IlosoxkeHun 00 opraHu3zanuu
00pa3oBaTeNbHOrO Mpollecca Ha OCHOBE PEUTHMHIOBOM CHUCTEMBbl OLICHKHM 3HAHUM CTYIEHTOB B
DOI'AOY BO «CKDVY».

JlJis cTyIeHTOB, 00yUaIoIUXCsl Ha 3209HOM hopMe 00yUeHU s, pPEUTHHTOBAsI CHCTEMa OI[CHKU
HE NMPElyCMOTpPEHA.

3. Kpurepuu oneHMBAHUs KOMIIETEHIHI "

OneHka «OTIMYHO» BBICTABIIAETCA CTYHCHTY, €CIM TEOPETUYECKOE COJEpIKaHUE
JUCLIUIUIMHBI OCBOEGHO IOJIHOCTBIO, 0€3 MpOoOEsoB; UCUEPIBIBAOIIE, MTOCIEI0BATENbHO, YETKO U
JIOTMYECKH CTPOMHO H3JaraeT marepuai; CBOOOJHO CIpaBiIeTCsl € 3ajlayaMH, BONPOCAMHU U
JpYTMMM BHJIaMU MPUMEHEHUs 3HAHMI; HCIOJIb3YyEeT B OTBETE JOIOJIHUTEIbHBIA MaTepual Bce
IIPElyCMOTPEHHBIE IPOTPAMMOM 3a/1aHUS BBINIOJIHEHBI, KAYECTBO UX BBIITOJIHEHUS OLIEHEHO YUCIIOM
0amuioB, ONM3KMM K MaKCUMAJIbHOMY; AaHAJIM3HPYET TIOJYyYE€HHBIE pEe3YNIbTaThl; IPOSIBIISET
CaMOCTOSITEJIbHOCTD 1P BBIITOJIHEHUY 3aJaHUMH.

OneHka «XOpOIlO» BBICTABISIETCS  CTYAEHTY, €CIM TEOPETHYECKOe COJep)KaHue
JUCLUIUIMHBL OCBOEHO IOJHOCTBIO, HEOOXOIUMBbIE INPAKTHUECKHE KOMIETEHLUUH B OCHOBHOM
c(hOopMHpOBaHbI, BCE NMPEAYCMOTPEHHBIE MPOTPaMMON O00y4YeHHUsI y4eOHBIC 3a/laHMs BBIIOJHEHHI,
KaueCTBO UX BBIIIOJIHEHUS JOCTATOYHO BbICOKOE. CTyIEHT TBEPO 3HAECT MaTepuall, TpaMOTHO U 110
CYILIECTBY M3JIAraeT €ro, He JOIYCKas CYIIECTBEHHBIX HETOYHOCTEW B OTBETE HA BOIIPOC.

OneHka «y/10BIETBOPUTEIBHO» BBICTABIIAETCS CTYIEHTY, €CIIM TEOPETHUECKOE COJEpKaHUE
JUCIIUIIMHBI OCBOEHO YaCTUYHO, HO IPOOEIbl HE HOCAT CYHIECTBEHHOI'O XapaKTepa, O0JbIIMHCTBO
IPEIYCMOTPEHHBIX MPOrpaMMON 3aJJaHUN BBINOJIHEHO, HO B HUX UMEIOTCS OIIMOKH, PH OTBETE Ha
IIOCTABJIEHHBIM  BONPOC CTYAEHT JONYCKaeT HETOYHOCTH, HENOCTATOYHO IPABUJIBHBIC
(GopMyIUPOBKH, HAONIOJAIOTCS HAapyLIeHHs JIOTUYECKOM IOCIe0BaTEIbHOCTH B H3JI0KEHUH
IIPOrPaMMHOTr0 MaTepHaIa.

OneHka «Hey10BIETBOPUTEIIbHOY BbICTABIIAETCS CTYJEHTY, €CJIM OH HE 3HAET 3HAUUTEIbHOU
YaCcTH NMPOrPaMMHOI0 MaTepHaa, J0NyCKaeT CYIeCTBEHHbIE OIINOKHU, HEYBEPEHHO, C OOJIBIINMU
3aTpyJHEHHUSIMH BBINIOJIHSIET IPAKTHUECKHE PpabOThl, HEOOXOAUMBIE MPAKTUYECKUE KOMIETEHIINH
He chopMupOBaHbI, OOJIBIIMHCTBO MPEYCMOTPEHHBIX MPOrpaMMoi 00yueHHs yueOHBIX 3aaHui
HE BBINOJIHEHO, KAY€CTBO MX BBIMOJIHEHUS OLIEHEHO YUCIIOM 0aJljIoB, OJIM3KUM K MUHUMAJIbHOMY.



