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1 OHEHOYHBIE CPEACTBA /JId TEKYIIETI'O KOHTPOJIA
YCIIEBAEMOCTH

1.1 BOIIPOCHI JlVIA KOJIVIOKBHYMA

Pazoen (mema) 1 «/lunetinas ancebpay

1. [aiite ompeneneHuss oONepauuid CJHOKEHUS, YMHOXKEHHUS MAaTpHull,
YMHOKEHHSI MaTPHULIbI HA YUCIIO.

2. KakuMm yCIOBUSIM JIOJDKHBI YAOBIETBOPSATH pa3Mepbl MaTpHIl MPH
CIIOKEHUU, YMHOKEHUU?

3. Haiite oO1iee onpeaeneHne onpeaeanuTeNs KBaApaTHOW MaTPHULIbI.

4. B uém 3akiroyaercs MpaBujIo TPEYTroJIbHUKOB?

5. Ilepeunciute CBOMCTBA ONpEACTUTENCH.

6. Uto Takoe eMHUYHASI MATpHIIA, KAKOBBI €€ cBONCTBA?

7. Yto Takoe anreOpandeckoe JOMOJHEHUE 3JIEMEHTA MaTPUILIbI?

8. Urto Takoe oOpaTtHas Matpuua? [jig Kakux MaTpull OHa onpejeneHa’?

9. CdopmynupyiiTe TEeopeMy O CYIIECTBOBAHUM U E€AMHCTBEHHOCTH
oOpaTHOM MaTPHIIBI.

10. Kakue cuctemMbl Ha3bIBAlOTCA COBMECTHBIMU, HECOBMECTHBIMH,
ONpeAeNEHHBIMH, HEOIPEAEIEHHBIMU, OJHOPOIHBIMU, HEOTHOPOIHBIMU?

11. Ilepeuncnrre METOIBI PELIEHUS CUCTEMBI IMHEWUHBIX YPABHEHHM.

12. Kak 3anucarh U pemuTh CHCTEMY B MATPUIHOHN opme?

13. Uto Ttakoe panr matpunsl? Cdopmynupyiite Teopemy Kponekepa-
Kanemnm.

14. Hanumute Gpopmyisl Kpamepa.

15. Tlepeuncnure 3neMeHTapHbIe TPEOOPA30BAHUS MATPHULIBI.

16. B yewm 3akmrouaercs meton ['aycca juisi pemieHus CUCTEM JIMHEHHBIX
ypaBHEHUI?

17. Moxer nu OIHOpOJHAST CHCTEMa JIMHEHHBIX YypaBHEHUU OBITh
HECOBMECTHOM?

18. IIpu KakOM YCJIOBUU OJAHOPOJIHAS CHCTEMa JIMHEHHBIX ypaBHEHUN HMEET
0oJee OJTHOTO pelIeHus ?

19. JlaifTe mMOHATHUS COOCTBEHHOrO 4YHCIa M COOCTBEHHOTO BEKTOpa
MaTpPHIIBL.

20. IIpuBeauTe mprMepbl UCIOJIb30BAHUS JIMHEMHOW anreOpbl B S)KOHOMUKE.

Paszoen (mema) 2 «Bexmopnast ancedbpay

21. OmpenencHuss KOJUTMHEAPHBIX, OPTOTOHANBHBIX M KOMIUIAHAPHBIX
BekTOpoB. HeoOXomuMble W JOCTATOYHBIE  YCJIOBHS  KOJUTMHEAPHOCTH,
OPTOTOHATHHOCTH U KOMIUIAHAPHOCTH BEKTOPOB (B BEKTOPHON M KOOPJIWHATHOU
dbopmax.

22. JlexapTOBBI KOOPAWHATHI HA MPSIMOM, Ha TJIOCKOCTH M B MPOCTPAHCTBE
(mexapToBa cHCTeMa KOOPIMHAT, PAa3IOKEHUE BEKTOpa MO 0a3ucy CHUCTEMBI
KOOPJIMHAT, KOOPJUHATHI TOYEK).

23. IIpsiMmoyTONBHBIE MPOEKIIMKA BEKTOPA HA OCh M KX CBOMCTBA.



24. CxansipHoe MPOU3BEICHNE BEKTOPOB U €r0 CBOMCTBA.

25. Heo06x011Mo€ 1 10CTaTOYHOE YCIOBUE OPTOTOHAIBLHOCTH BEKTOPOB.

26. BplpakeHHe CKaISIpHOTO TMPOU3BEIEHHUS BEKTOPOB dYepe3 JEeKapTOBBI
KOOPJMHATHI 3TUX BEKTOPOB.

27. HaxoxxaeHre MOTyJisi BEKTOpA U yIJla MEKIY BEKTOpaMH.

28. OpueHTanus TPOMKU BEKTOPOB B IPOCTPAHCTBE.

29. BekTopHOe MpOU3BEICHUE BEKTOPOB U €ro CBOICTBa. BrIpakeHue
BEKTOPHOTO TIPOM3BEICHUS BEKTOPOB 4Yepe3 JICKAPTOBHI KOOPAWHATHI ITHX
BEKTOPOB. Brrunciienne momnaay napamienorpaMmma u TpeyrojJbHHKa.

30. CmemanHoe MPOU3BEACHUE BEKTOPOB M €ro CBOMCTBa. BripaxkeHue
CMEIIIAaHHOTO TPOU3BEIICHHS BEKTOPOB Yepe3 JIEKapTOBHI KOOPIWHATHI STHX
BEKTOpOB. Berunciienne o0bpéMa mapaienenurea U TpeyroabHON IMHPaMHE/IBL.

Pazoen (mema) 3 «Ananumuueckas ceomempusiy

31. C noMoIIbIO YEro MOYKHO 33/1aBaTh MPSIMYIO Ha TIIOCKOCTH?

32. Ilepeuncnure BUABl YPABHEHUS IIPSAMOM HA INIOCKOCTH.

33. Kak w™oryTt pacnojaraTbCsl [JBE TNpsIMbIE Ha IUIOCKOCTA JpYT
OTHOCHUTEJIBHO Jipyra?

34. C nomouipto Kakoil (opMyIbl onpenensiercs pacCTOsIHUE OT TOYKU JI0
npsAMoin?

35. Yro Takoe HanpaBIAIOIMME KOCUHYCHI IPSIMOM?

36. C nOMOIIBIO YETO MOXKHO 33/1aBaTh IJIOCKOCTH B POCTPAHCTBE?

37. llepeuncnure BUABI YPABHEHHUM TUIOCKOCTH B IPOCTPAHCTBE.

38. C nmomonipto Kakoi (opMyJibl ONPENENsAeTCs pacCTOSHUE OT TOUKHU 10
IIJIOCKOCTH?

39. Ilepeuncnure BUIBI ypaBHEHUS NPSIMOU B IPOCTPAHCTBE.

40. Kak HailTu KOOpAMHATHI TOYKH MEPECEUCHUS MPSMOM U IIIOCKOCTH?

Pazoen (mema) 4 «Komnnexcuvie uuciay

41. JlaWite ompeaeneHUe KOMIUIGKCHOTO 4YHCJIa, MHHUMOW ©IWHHUIIBI,
JNIEUCTBUTEIBHON 1 MHUMOM YacTell KOMIIJIEKCHOT'O YHCIIA.

42. Kakue onepanuu MOXHO MPOU3BOIUTH C KOMIUIEKCHBIMHU YHCTIaMu?

43. Kakne KOMITJIEKCHBIE YK CIIa HA3bIBAKOTCS COMPSKEHHBIMU ?

44. Kakue ectb (hOpMBI 3aMHCU KOMIUIEKCHBIX YUCEN?

45. JlaitiTe onpeiesiecHUE MOYJIsl KOMIIJIEKCHOTO YHCIIa.

46. JlaiiTe onpeiesieHUE apryMeHTa KOMILUIEKCHOTO YHUCTIa.

47. Kak npecTaBUTh KOMIUIEKCHOE YKCIIO B TPUTOHOMETpUYECKO Gpopme?

48. Kak npecTaBuTh KOMIUIEKCHOE YUCIIO B TIOKa3aTeabHOM hopme?

49. Kak B03BECTH KOMILUIEKCHOE YHMCJIO B HATYPAJIbHYIO CTENIECHb?

50. Kak n3Bieub KOpeHb N-0l CTEICHH M3 KOMIUICKCHOTO yrciia?

IlIkana ouyenusanusn: 6anIbHAas.



Kpumepuu ouyenueanusn:

5 0an0B (WK OIIEHKAa «OTJMYHO») BBICTABIISIETCS O0Yy4YaloIIEeMycCs, €CIH
OH TMPUHUMAET aKTUBHOE ydacTHe B Oecele MO OOJNBIIMHCTBY OOCYXIAaEMBIX
BOIIPOCOB (B TOM YHCJIE€ CaMBIX CJIOXHBIX); JEMOHCTPUPYET CHOPMUPOBAHHYIO
CIIOCOOHOCTh K JUAJIOTHYECKOMY MBIIUICHUIO, TPOSIBIISIET YBAXKEHUE U UHTEPEC K
WHBIM MHEHUSIM; BJIaJIe€T TIIyOOKUMU (B TOM YKCIIE AOMOTHUTEIbHBIMU) 3HAHUSIMU
0 CYHIECTBY OOCYXIaeMbIX BOIPOCOB, OPATOPCKUMHU CIIOCOOHOCTSIMU U
IpaBUJIaMH BEICHHS MTOJIEMHUKHU; CTPOUT JIOTHYHBIE, apIYMEHTUPOBAHHBIEC, TOUHBIE
Y JAKOHUYHbBIE BBICKA3bIBAHUS, COMPOBOXKAAEMbIE APKHUMHU NPUMEPAMH; JIETKO U
3aMHTEPECOBAHHO OTKJIMKAETCS HAa HEOKUIAHHBIE PAKypPChl Oece/bl; HE HYKIaeTCs
B YTOUHSIOIIMX U (WJIK) AOMOJHUTENIBHBIX BOIPOCAaX MPENo1aBaTels.

4 6asu1a (WM OLICHKAa «XOPOI0») BBICTABIISIETCS 00y4YaronIeMycsi, €Clid OH
IPUHUMAET ydacThe B 00CyxkaeHMH He MeHee 50% IHCKYCCHOHHBIX BONPOCOB;
MPOSIBIISIET YBAXKEHUE M MHTEPEC K MHBIM MHEHUSIM, JI0KA3aTE€IbHO U KOPPEKTHO
3alUIIAEeT CBOE€ MHEHUE; BJIa/IEET XOPOIIUMU 3HaHUSMHU BOIIPOCOB, B 00CYKJIEHUU
KOTOPBIX IPUHUMAET Y4YacTUE; YMEET HE CTOJBKO BECTH IOJEMHUKY, CKOJBKO
y4acTBOBaTh B HEH; CTPOUT JIOTUYHBIC, apTyMEHTUPOBAHHBIC BBICKA3bIBAHUS, CO-
MPOBOXKAAEMbIE MOIXOMSAIIMMU MpPUMEpPaMH; HE BCErga OTKIMKAETCA Ha
HEOXKHJIaHHBIE paKypchl Oecelbl; HE HYXJAaeTcsl B YTOUHAIOMMX H  (WIK)
JOTIOJIHUTENIBHBIX BOIPOCAX MPENO1aBaTENS.

3 Oamnma (WIM  OLEHKAa  «YAOBJETBOPHUTENbHO0»)  BBICTABISETCS
oOydaroniemycsi, €ciM OH NpPUHUMAaEeT ydacThe B Oecele MO OJHOMY-JIBYM
HanOoJiee MPOCTBIM OOCYXJA€MbIM BOIPOCAM; KOPPEKTHO BBICIYIIMBAET HHbBIC
MHEHUS, HEYBEPEHHO OpPUEHTUPYETCS B COJEpKaHUM OOCYKIAaeMbIX BOIPOCOB,
NOpOM JomycKass OLIMOKH, B TMOJIEMHUKE MPEANOYUTAET 3aHUMATh [O3UIIMIO
3aMHTEPECOBAHHOIO CIIyIIATENsA; CTPOUT KpaTKUe, HO B ILEJIOM JIOTHYHbIE
BBICKA3bIBaHUS, COMPOBOXKIAEMble HanboJiee OUEBUIHBIMU MPUMEpPaMHU; TepAeTCs
IPU BOBHUKHOBEHUHU HEOKUIAHHBIX PAKypCOB O€celbl U B 3TOM CIIydae HYKJ1aeTcs
B YTOUHSIOIIMX U (MJIM) AOMOJHUTEIbHBIX BOIIPOCAX MPEMNOJABATEIS.

2 Oamna (WIM OUEHKA «HEYAOBJETBOPHUTEJIbHO0») BbICTABIISIETCSA
oOyuarolemMycs, eclii OH HE BJIaJIeeT CoAepkKaHUEeM 00CYKIAaEeMbIX BOIIPOCOB UITU
JIOTyCKaeT TpyOble ONIMOKW; MacCMBEH B OOMEHE MHEHUSMU WM BOOOIIE HE
y4acTByeT B JUCKYCCUM; 3aTpPyIHSAETCA B IIOCTPOEHUU MOHOJOTMYECKOIO
BBICKA3bIBaHUSI M (WJIM) JOIYCKAaeT OIIMOOYHBbIE BBICKA3bIBAHUS; MOCTOSHHO
HYKJIa€TCA B YTOUHSIOIIMX U (M) JOTOJHUTENbHBIX BOMPOCAX MPENoaaBaTENsl.

1.2 BOITIPOCHI H 3A/IAHHS B TECTOBOH ®OPME

Pazoen (mema) 1 «/luneiinas ancebpay
1. Bomipoc B 3akpbIToit hopme.

4 -2 -1
Beruucnurs onpepenmrens (-1 3 —1].
1 -2 2
1) 30 2) 10 3) 15 4) 14 5)

17



2. Bompoc B oTKpeITOM (hopme.

Haiitu x, ecn A = (x _4), B = (

E — enuHn4Has Marpuiia.

12 =52

1 2 13 -1

3. BOHpOC Ha YCTAHOBJICHHC ITOCJICAOBATCIIBHOCTHU.

),&F—M+3E=&Um

3amanue Ha

[IpaBubHBIM
YCTaHOBJICHHE BapuanTbl 0TBETOB OTBET
MIOCJIEI0BATEIbHOCTH
Pacnonoxure 1) Bce aneMeHThI OTyYEHHON
MOCJIEIOBATEIBHOCTD MaTpHUILIbI pa3enuTs Ha det A
JNEUCTBAM  HAXOXJIEHHUs | 2) 3aMEHUTH BCE JIEMEHTHI

oOpatHoi MaTpuisl A1

MaTPHUIIbI UX aIreOpandecKuMH
JIOTIOJTHEHUSIMU

3) BeruncuTh det A

4) naiitu Bee A;;

5) TpaHCHOHUPOBATH MOJIYUCHHYIO
MaTpHUILy

Paszoen (mema) 2 «Bexmopnas ancedpay
1. Bomipoc B 3akpbIToOil popMme.

Ecmn Bextopsl d (—1; 0; 5), b (2; —1; 1), To uHA BeKTOpa ¢ = 3d— b

paBHa...

1) V222
5) 15

2) V1404

3) /468

2. Bonpoc B OTKpbITOM popMme.

Jlausl BexTops! a (2m; 3; 1), b (2; —3m; 5). HaiiTu M, eclii H3BECTHO, YTO
BEKTOPBI d U b OPTOrOHANILHEIE.

3. Borpoc Ha yCTaHOBJIEHHUE NOCIEI0BATEILHOCTH.

4) 10

3anaHue Ha .
A [IpaBHIBbHBIN
YCTaHOBJICHHE BapuanTsl 0TBETOB oTBET
[10CJIEOBATENBHOCTH
P — —
aCIIOJIOKHTC 1) BBIYMCIIUTD |AB X AC |
MOCJIEIOBATEIbHOCTD 2) HaiiTH oIpeIeNnTEND
NEeNCTBUN mpu | . P
l
BBIYKCIICHUH  TUIOIIAIA 1 é 3
TPEYroJIbHUKa ABC, _1 2 N .
eCIIi A(2;—1;2), o

B(1;2;-1),C(3;2;1).

3) BBIYMCIIUTD AB u AC
4) pa3aenuTh MOYJIb BEKTOPHOTO
IPOU3BEICHUS HA JIBA




4, BOHpOC Ha YCTAHOBJICHHC COOTBCTCTBH .

3ajianme Ha IIpaBuiLHEBIN
YCTaHOBJICHUE BapuanTtsl 0TBETOB p
OTBET
COOTBETCTBUS
Nmerorcsa crenyronye Y cTaHOBUTE COOTBETCTBHE.
JIEACTBHS: a) \/xz + yz + 72
1) HaxoXACHUE X1 Y1 71
CKaJDIpHOFO 6) x2 yz ZZ
MPOU3BEACHUS BEKTOPOB X3 V3 Z3
2) HaXOKICHUE .7 k
BEKTOPHOI'O
p B)|lx, y1 %
MIPOU3BEICHNUA BEKTOPOB
P a p X2 Y2 2y
3) HaxOXKICHUE i
CMEIIaHHOTO r) W
IPOU3BEJIECHUI BEKTOPOB ) ) )
4) HaXOXIEHUE JIUHBI
BEKTOpa

Paszoen (mema) 3 «Ananumuueckas ceomempusiy

1. Bomipoc B 3akpbIToit popme.

Haiitu oOmiee ypaBHeHHME NpsAMOM, mpoxonsiieid uepe3 Touky A(—3;2)
napauiensHo npsimoit x — 5y + 11 = 0.

1)5x—y+13=0 2)x—5y+13=0 5S5x—y+7=
0
4)5x+3y+9=0 5)3x+5y—-1=0

2. Bompoc B oTKpbITOM (popMme.
Haiitu paccrosiaue ot Touku M (2; 1) mo mpsimoit 3x — 4y + 6 = 0.
3. Borpoc Ha yCTaHOBJIEHUE COOTBETCTBHSI.

3amaHue Ha o
[IpaBuIbHBIM
YCTaHOBJICHHE Bapuantsl oTBeTOB
OTBET
COOTBETCTBHSI
Nwmerorcsa crenyronue YCcTaHOBUTE COOTBETCTBHUE.
BUJBI IPSIMOMU, a) ypaBHEHUE MPSAMOU «B OTPE3KAX»
MPOXOISIIEN Yepes 0) YPaBHEHHUE PAMOMN B
touku A(6;4) u KaHOHUYECKOM BHIC
B(—3;—-8): B)  ypaBHCHHE C  YIJIOBBIM
1) X6 _y-4 K02 PUIUEHTOM
3 4 >
r aBHCHUE IPSAMOM B
2)4x —3y—12=0 ) P P
X,y napaMeTpuueckoM BU/JIE
3) st 5= 1) YypaBHEHHE NpsMOM B 00IIEM
4
4)y = 3X~ 4 BUJIE




Ikana ouyenueanus: 6annbHasl.

Kpumepuu oyenusanusn:

Kaxnprii  Bompoc (3amaHue) B TECTOBOM (opMe OIICHHBACTCA 110
JMXOTOMUYECKOM IIKajIe: BRIMOIHEHO — 1 0aj1, He BIoJiHeHO — () OaJIIoB.

[IpeaycMOTpeHBI 3alIUThl, B KOKI0N W3 KOTOPHIX CTYJAEHT MOXET HaOpaTh
MakcumyMm 10 OamoB. IlpuMeHnsercs ciemyromias mikajga epeBoja OamioB B
OIICHKY IT0 5-0aUTbHOM IITKaJIe:

— 9, 10 6am10B COOTBETCTBYIOT OIICHKE «OTIUIHON;

— 7, 8 6aJTOB — OIIEHKE «XOPOIIIOY;

— 5, 6 6aNI0B — OLICHKE «Y/IOBJICTBOPHUTEIIHHOY;

— 4 Gata U MEHEe — OLICHKE «HEYOBJICTBOPUTEIIHHO».

2 OIEHOYHBIE CPEJICTBA JJISI TNPOMEXYTOYHOM
ATTECTALIMM OBYYAIOLUXCS

2.1 BAHK BOITPOCOB 1 3AJIAHUM B TECTOBOM ®OPME

2 -3 5
1. Onpenenurens MaTpuIel | , | o | PaBeH...
-1 1 -2
1) 34 2) 24 3)-12 4) 11 5) -
2
3 -1 1
2. Onpezenurenb MaTpuLbl | g, 5 | PaBeH...
-2 2 -1
1) -16 2) -6 3)-18 4) 4 5) -
15

0 3 2
3. Onpenenurens (2 1 -2/ paBeH...
11 6

1000 999 300
4. Onpenenutend | 999 999 299 | paBeH...
1 -1 1
1) —700 2) -300 3)0 4) 300 5) 700



1 x 3
5. Haiitu X u3 ypaBHeHus [{ 2 _3—0-

7 4 -1
6. ITycTs A:(l —2), B=A" —A?. Torma marpuua B paBHa. ..
3 5
(0 -t 2) (6 -15 3)(6 15
-11 -20 -10 -14 ~-20 -14
4) (-4 -9 5)( 6 -15
16 24 -13 -21
7. Iycth A:(Z —2} B:(_4 3}, C=A-B-A". Torga marpuna C paBua ...
1 5 2 1
1) -14 3 2) -10 -7 3) -14 6 4) -10 5 5)
&) ) ) v
~12 4
(& 3
2 31 1 0-5
8. A=| 0-15|;B=| 21 4 |. C=3A+AB. DieMeHT C,3 maTpuibl C
-2 13 -13 0
paBeH. ..
1) 8 2)9 3)-3 4) 11 5)
3
9. Haiitu x, ecnmu A = x -4 , B= 12 =% , 3A’ —2A+3E =B.
1 2 13 -1
10. Eciu f(x) = 2x2 —x—6, A:(:].l 5], to matpuna f(A) pasua. ..
1)(—3 6] 2)(13 —6) 3)(—3 0] 4)(3 —4} 5)(11 —2]
28 -6 ~12 10 22 -6 6 0 ~4 10
2 1 o -1 1
11. Ecnu matpuna ( ] SBJISIETCS 0OpaTHOM K MaTpuile { J, TO X
3 X 33X =2
paBeH. ..
N x=+1 2)x=0 3)x=-1 4) x=1 5)x =42
1 0 2 by bp byg
12. ECJ_H/I A: —1 1 —1, A_l: b21 b22 b23 s TO CYMMa {b23+b31}
paBHa...
11 2) -1 3)2 4) -2 50
0 -1 0 O
-1 0 0 O
13. Panr matpwuiisi 0o 0 0o _p| PaBeH...

0 0 -1 0



3x —=3y+2z=2,

14. Omnpenenurtenb A OCHOBHOW MaTpPHIbl CHCTEMBI 4x —5y+2z =1,
Sx—6y+4z=3
paBeH —4 . Ecm A, Ay, A ; — BcIOMOrarenbHbIE OIPEIEIUTENHN,

dburypupyromue B ¢popmynax Kpamepa, To At JaHHOW CUCTEMBI cyMMa X + A 4
paBHa...

—-3X+y+2z=-1]
15. Marpuia, oOpatHas kK MaTpuile A CHUCTEMBI { 6x+5y+4z =28, umeer
5x+3y-2z=-1
-22 8 -6
Buy A= i 32 -4 24 |, npuyeMm detA=84. Eciu (Xg,Y.2g) — pELICHHE
-7 14 -21
CUCTEMBI, a Aj; — anreOpaudyecKkoe JONMOIHEHUE DIIEMEHTAa aj; MaTpUIlbl A, TO
CyMMa X+ Az, paBHA...
1) 21 2) 5 3) 17 4) 21 5)
27
2X-y+3z =3,
16. Ilocne npuBeneHUs] CUCTEMBI ypaBHEHUH <{4x +2y+5z =13, K BULY
6X+y—-4z=4
2X -y +3z2=3,

4y—-z=p, CyMMa p+(Q paBHA...

4y -13z=q
1) 12 2) -3 3)2 4) 3 5) —
2

17. Jlns cucteMbl {4*@( +y=42; CIIPaBEJIMBO CIICAYIOIIEE YTBEPKACHUE. ..

24x+342y =6

1) ompeaenutens MaTpuilbl KOA(QPUIIMEHTOB MEpe/l HEU3BECTHBIMHU  CUCTEMBI
paBEeH HYJII; CHUCTEMAa HMEET OJHO pelieHune; ecaMm  x=-32, TO

COOTBETCTBYIOIIUH Y PABEH. ..
2) omnpenenuTenb MaTpullbl KO3 GUIIMEHTOB TIepe]] HEU3BECTHBIMU CUCTEMBI PaBEH
HYJIIO; CHCTEMA HE UMEET PEIICHUI
3) ompenenuTens MaTpUilbl KOA(GOUIIMEHTOB TMepel HEM3BECTHBIMU  CHCTEMBI
paBen 11; cucteMa MMeET OJHO PELIEHHUE; €CIU X =—3+/2, TO COOTBETCTBYIOIIMIA Y
paBEH. ..
4) omnpenenuTeab MaTpUlbl KOAX(PPUIIMEHTOB Mepea HEU3BECTHBIMU  CHUCTEMBbI
paBeH HYIIO; CHCTeMa MMeeT OECKOHEYHOEe MHOKECTBO perieHui; ecim X =C, 1o
COOTBETCTBYIOIIMM Y PABEH. ..
5) ompenenuTesnb MaTpulbl KOI(PPUIMEHTOB Mepell HEU3BECTHBIMU  CHUCTEMBI
paBeH 11; cucrema UMeeT [1Ba PEIICHUS; €CIU X =—3+/2, TO COOTBETCTBYIOMIHI Y
paBEH. ..

3amedaHue: eciIu CHCTeMa MMEET PEIIEHHUs, TO HEOOXOJIUMO MX yKa3zaThb B
COOTBETCTBHHU C YTBEPKIICHUEM !



18. Jlns cucTeMbl {X ~V3y =63; CIIPaBEIIJIMBO CIIEAYIOIIEe YTBEPKIACHUE. ..
2+/3x + y=1

1) onpenenauTens MaTPUIbl KO3()GHUIIMEHTOB Mepe]] HEU3BECTHBIMU CUCTEMBI PaBEH
HYJIIO0; CUCTEMa HE MMECT PeIICHUH
2) ompeneauTeNh MATPUIBI KO3(P(GUIIMEHTOB IEpe] HEHU3BECTHBIMH  CHCTEMBI
PaBEH HYIIIO; CHCTeMa UMEET OSCKOHEYHOE MHOXKECTBO perieHuil; eciim X = C, To
COOTBETCTBYIOIINH Y paBeH. ..
3) ompeaenauTeNb MATPUIBI KOI(PPHUIIMEHTOB TEpel HEU3BCCTHBIMH  CHUCTEMBI
paBeH 7; cHcTeMa HMMeEET [Ba PEIIEHHS; €CIU X =+/3, TO COOTBETCTBYIOIIUI Y
paBeH. ..
4) ompenenuTeNnh MATPUIBI KOI(PGUIIMEHTOB TEpPel HEW3BECTHBIMH  CHCTEMBI
paBeH 7; CHCTEMa UMEET OJHO PEIIEHHE; €CIH X =+/3, TO COOTBETCTBYIOLIMHA Y
paBeH. ..
5) ompenenuTelb MaTPUIBI KOI(POHUIMEHTOB TEpe]l HEU3BCCTHBIMH  CHUCTEMBI
paBeH —5; cHcTEeMa UMEET OJHO PEIIEHHE; €CIH X =+/3, TO COOTBETCTBYIOIIHN Y
paBeH. ..

3amMeuaHue: eclid CUCTeMa MMEET pelleHHs, TO HEOOXOJAMMO HUX yKaszaTh B
COOTBETCTBHH C YTBEPKJICHUEM !

19. Haiitu cymMMy n+m, eciu b=n-¢+m- a, rue 5(12; -2),
a(—4;-1), c(1;-1).

20. Ecm a (3; 4;-1), b (2; 1; —4), 10 MPOCKIMS TP . a, paBHa ...

1) 14 2) 14 3) 14 4) 2 5
)@ )Jﬁ ) )7 )
,
/6

21. Haiitu npc—il_a), ecau d(—1;2; 3), E(O; 3;1).
9 8 8 9
1) = 2) = 3) \/?_0) 4) = 5)9
22. Jlansl Bextopsl d(2m; 3; —1) u b(2; —3m; 5). Haiitu m, eciu U3BECTHO,
4TO BEKTOPHI d U b OpPTOTrOHAJIbHBIE.
23. Jlausl BekTopsl d(4;6;m) u E(n; —3;5). Haittu cymmy n + m, eciu

M3BECTHO, YTO BEKTOPHI d U b KOJJIMHEAPHBIE.
24. Ecmm manel Touku A(2; 1; -3), B(4; —2; —-5), C(3; 6; —2), TO miomaab
tpeyroabanka ABC paBHa...

1) 123 2) 132 3) Vii3 4) ¢12T3 5)
13v2
2

25.Haiiti mtomiaas S TpeyrojabHMKa ¢ BepIiMHaMU B Toukax A(2;—1;2),
B(1;2;—1), €(3;2;1). B orBete 3anucarh 3HaueHue S2.
26. Haiitu 00BEM TpeyroapHON MNHUpPaMUILI C BEPIIMHAMH B TOYKaX

A(3;4;5),B(1;2;1), C(—2;-3;6), D(3; —6; —3).



27. YpaBHeHHME TpAMOH, mpoxojsmed uepe3  Touky  M(1;-8)
TIEpIeHIUKYISPHO npsaMoii Y = 2 —3X, umeer Buf ...

x 11 x 25

1) y=-3x— 2) y=2 4= =22

) y=-3x-5 ) Y=3+3 3) ¥y=3"7
x 23

4)y =-3x-23 =2 =

)Y 5) y 373

28. YrnoBoil k03(pQUIMEHT B ypaBHEHHUU MPSIMON, MPOXOAsIIEH depes
TOYKU A(-4;6) ¥ B(5; 2), PaBEH. ..

1) 2 2) 9 3) 4 4) _4 5) —36
4 4 9 9

29. YpaBHeHHe MpsMOi, mpoxoasmen dyepe3 Touky M(1;-8) mapamiensHo
IpsIMOM y = 2—3x, UMEET BU] ...

3 3 3 3
_x 2
V=373

30. O6uee ypaBHEHHE TIPAMOM, IPOXOASAIIEH Ye€pe3 TOUKU A(—4; 6) U B(5; 2),
UMeeT BHUJI. ..

1) 4x+9y-38=0 2) y=38_4, 3)
9 9
RN
19738
2 9
4) -4 _y-5 5) x+4_y-6
2 -1 9 -4

31. Kanonnyeckoe ypaBHEHHE NIPAMOM, IPOXOIALIEH Yepe3 TOUKU A(—4; 6) U
B(5; 2), IMEET BUL. ..

1) 4x+9y-38=0 2) y=38_4, 3)
9 9
X, ¥ _
19738
2 9
4) x=4_y-5 5) X+4 _y-6
2 -1 9 -4

32. YpaBHEHHE NPAMOH «B OTPE3Kax», MPOXOMAIIEH Yepe3 TOUKU A(—4;6) U
B(5; 2), AMEET BULL. ..

1) 4x+9y-38=0 2) y=38_4, 3)
9 9
RA
19738
2 9
4) X-4_y-5 5) x+4 _y-6
2 -1 9 -4

33. Haiitu paccrosinue ot Touku M (2; 5) no npsimoii 4x — 3y + 8 = 0.



34. 3anmcath 0OIIee ypaBHEHHE IUIOCKOCTH, MPOXOSIICH depe3 TOUYKY
M (6; 0; —5) napaensno sekropam p(2;1; —2) u q(1; 0; 3).
DN2x+y—2z—-22=0 2)x+3z4+9=0 3)3x—8y—2z—23=0
A)x—-3z—21=0 5)3x+8y—2z—-21=0

35. 3ammcarh 0OIIee ypaBHEHHE IUIOCKOCTH, IPOXOSIICH depe3 TOUKY
M (3; 2; —1) nepnenaukynsapao sekropy 1(1; 4; —3).
Nx+4y—-3z—-14=0 2)3x+2y—2z—14=0 3)3x+2y—z—-8=0
A)x+4y—-3z2—8=0 5 x+4y—-32z—13=0

36. Haittm m, ecmu mnpsiMas, mnpoxozismas depes Toukd M(1;2;3) wu

x=1-2¢,
N(—1;0; 8), 3ancana B apaMeTpUIECKOM BUjie {y = 2 — mt,
z = 3 + 5t.

IIIkajia oONeHWBAHMS Pe3yJbTATOB TECTHUPOBAHHWS: B COOTBETCTBHM C
JEUCTBYIONIIEH B YHUBEPCUTETE OaJIbLHO-PEHTHHIOBON CHCTEMOM OIEHUBAHUE
pE3yNbTaTOB NPOMEKYTOYHOM aTTeCTaluyd OOYy4YaloIIUXCsA OCYIIECTBISIETCS B
pamkax 100-OamnpHOM  MIKaNbl, NpPU STOM MaKCHUMAJbHBIA Oalm 1O
MPOMEXKYTOUHOM arrecTaliui OO0ydYarolmuxcsi 1Mo O4YHOM Qopme 00ydeHus
coctaBisier 36 0amioB, O OYHO-3a0YHOM U 3a04yHOM (hopmam oOyudenus — 60
6aytoB (yctanoBiieHo nosioxxkenuem 11 02.016).

MakcumanbHbll 0aul 32 TECTUPOBAHUE MPEACTABIISIET COO0N Pa3HOCTh JIBYX
YHUCeJ: MaKCUMaJIbHOTO Oayuia Mo MPOMEXKYTOUHOM aTTecTaluu JUisl JTaHHOU
dbopmbl  oOyuenus (36 wumu 60) W MakcUMaldbHOro Oajyia 3a peEIIeHHe
KOMITETEHTHOCTHO-OPHUEHTHUPOBAHHOM 3a71a4 (6).

bann, momydeHHBIM oOydarouuMmcs 3a TECTHPOBAaHHUE, CYMMHPYETCS C
OajsIoM, BBICTABJICHHBIM €MY 3a pElIeHHE KOMIETEHTHOCTHO-OPUEHTUPOBAHHOM
3a/1ay.

OO6mwmii 6am1 Mo MPOMEXKYTOYHOM aTTECTAllMM CYMMHpYETCsl ¢ Oajuiamu,
MOJIy4YeHHBIMHU 00YYaIOIIMMCS 110 Pe3yJIbTaTaM TEKYLIEro KOHTPOJI YCIIEBAEMOCTH
B TEUEHHUE CEMECTPa; CymMmMa 0ajsIoB MEPEBOAMUTCS B OLIEHKY MO 5-0ajulbHOM LIKaJe
(m7st PK3aMeHa) CIIeTYIOIIIM 00pa3oM:

CootBerctBue 100-6amapHOM 1 S-0aJITEHOM KA

Cymma 6annos no 100-b6anrnvrotl wikane Ouyenxa no 5-6annvbHoU wKane
100-85 OTJIMYHO
84—70 XOpOouIo
69-50 yJIOBJIETBOPUTEIIHHO
49 n meHee HEYJI0BJIETBOPUTEIIHLHO

Kpumepuu oyenueanus pe3yibmamoe mecmupoeanus:
Kaxnprit  Bompoc (3amaHue) B TeCTOBOM (¢opMe OIICHUBACTCA TIO
JIMXOTOMHYECKOM IIKajIe: BRITIOJIHEHO — 2 0aJjijia, He BBITOJHEeHO — () 0aJ1J10B.

2.2 KOMIIETEHTHOCTHO-OPUHEHTHPOBAHHBIE 34/][A9H



Komnenenmnocmno-opuenmuposannas 3aoaqa Nel
Ha npeanpusitiyn M3roTaBivBarOT NPOAYKIUIO YETBIPEX BUIOB: Py, P,, Ps,
P,, ipu 3TOM UCTIOJIB3YIOT ChIPBE TPEX TUMOB: S1, S, U S3. HopmaM pacxoja chipbs

3 4 8
_(3 5 2 .
COOTBETCTBYeT Marpuna A = 1 2 4] THe KOKJBIH ONEMEHT  a;;
31 6

(i=1,2,3,4;j =1,2,3) mnokassIBaeT, CKOIbKO CIWHHUI[ CBIPbS J-TO THIIA

pacxoayeTcsl Ha MPOM3BOJCTBO CJIWHHUIIBI MPOAYKIUHU I-ro Buaa. [lmaH BhITycka

OpOAYKIMHK TpeacTtaBiecH matpuiein C = (150 120 90 100), a CTOMMOCTb
30

SAUHUIIBI KXKJIOT0 TUIMA ChIpbs (1eH. e.) — Marpureit B = ( 70 |. Onpenenuts

60
OOIIYI0 CTOUMOCTD CBHIPbSL.

Komnenenmnocmuo-opuenmuposannas 3aoaua No2
Ha npennpustun U3roTaBinBarOT NPOAYKUUIO YETBIPEX BUIOB: Py, P,, Ps,
P,, ipy 3TOM HUCTIONB3YIOT ChIPhE TPEX TUMOB: S;, S, U S3. HopmaMm pacxonaa cwipbs

2 4 6
COOTBETCTBYeT Martpuma A = :i % 421 , THE K&KIbIH OJEMEHT  a;;
2 1 5

(i=1,2,3,4;j =1,2,3) mnoka3bpIBacT, CKOJbKO EIHWHHUI[ CBIPbS J-TO THIIA

pacxoayeTcsl Ha MPOM3BOACTBO CAMHHUIIBI MPOAYKIUHU I-ro Buaa. [lmaH BbImycka

OpOAYKIMHK TpenacraBicH matpuiein C = (200 130 90 110), a CTOMMOCTH
50

€AUHULIBI KXKJIOro TUMa Chipbs (IeH. ef.) — Marpuleit B = | 60 |. Onpenenuts

40
OOIIYI0 CTOUMOCTD CBHIPbSL.

Komnenenmnocmuo-opuenmuposannas 3aoaua Ne3d

[To maHHBIM TAOIUIIBI HAWTH BEKTOPHI KOHEYHOTO MOTPEOJIEHUS U BaJIOBOTO
BBIITyCKa, a TaK)Xe MaTpuily Kod()P(PUIMEHTOB MPSIMBIX 3aTpaT M OMNPEACIIUTD,
SABJISICTCS JIM OHA MPOYKTUBHOM.

[loTpebnenue . | Bamosoit
Ne Otpacip Koneunreri BBIITYCK
B 1 2 31415 MPOAYKT ’
JIEH. €]I.
1 | CrankocTpoeHue 15|12 | 24 | 23 | 16 10 100
2 | DHepreTuka 10| 3 |35 |15 | 7 30 100
3 | MamuHocTpoeHue 10 | 5 |10 | 10 | 10 5 50




4 ABTOMOOMIIbHAS 10l 510! s 5 15 50
IIPOMBITIICHHOCTh
JloObr4a u

5 | mepepaboTka 7 11511510 3 50 100
YTJIIEBOJAOPOJIOB

Komnenenmnocmno-opuenmuposannas 3adava Ned

B Ttabnume mpuBemeHbl MaHHBIE 00 HCIOTHEHWM OajaHca 3a OTYETHBINA
nepuoj, yci. JeH. €. BbluuciuTh HEoOXOAMMBI O00BEM BajJOBOTO BBIMYCKa
KOKIOW OTpaciM, €ClIM KOHEYHOE MOTpeOJIeHne »HHEPreTHUecKOol oTpaciu
YBEJIMYUTCS BABOE, & MAITMHOCTPOCHUSI COXPAHUTCS HA IPEKHEM YPOBHE.

[TpousBoasime [ToTpebnstomue oTpacian Koneunsrit Bamnosoit

oTpaciu DHEPIreTUKa | MAITHHOCTPOCHHUE MYHKT BBIITYCK
OHepreTuka 7 21 72 100
MammuHoCcTpoeHHe 12 15 123 150

Komnenenmnocmuo-opuenmuposannas 3aoaua NeS

. 4
BGKTOp HCIIPOU3BOACTBCHHOI'O HOTpe6J'I€HI/IH 3alaH MaTpULICHU Y = ( O), a

15
0,45 0,3 .
025 0, 2). Haiitu BexTop

BaJIOBOT'O BBIMYCKa, 00€CTICYMBAIOIINI JaHHBIN BEKTOP MOTPEOICHMUS.

MaTpHIla MEeXOTPACIeBOro OajgaHca HMeeT BUI A = (

Komnenenmnocmuo-opuenmuposannas 3aoaua No6

OTtpacap COCTOUT U3 YETBIPEX NPEANPUITHI: BEKTOP BBITYCKa MPOAYKINHA U
400

300
250 )

300

Matpuiia Kod(pPUIMEHTOB MpsSMBIX 3arpaT UMET Bua X =

025 01 024 0,25
02 015 036 0,17
015 02 02 0,15
03 015 0,2 0,15
npeIHa3HaYeHHOr o Ui peaii3aliy BHE OTPACIIH.

A= . Haiitu BekTOp 00BEMOB KOHEUHOI'O MPOIYKTA,

Komnenenmnocmuo-opuenmuposannas 3aoaua Ne'l




JlaHa CTpyKTypHas MaTpuua TOProBiaM TpéX cTpaH S;, S, #U  S;3!
1 1
5 4
1 1 2

A= s 2 3 . Onpenenutb COOTHOLIEHNE HAUMOHAIBHBIX JOXOJI0B CTpaH s
3 1 1
5 2 3

cOaJIaHCUPOBAHHOU TOPTOBIIU.

Kpumepuu OUeHUBANHUA peuwienusn KOMnemeHmHoCHHO-
OpUEHMUPOBGAHHOI 3a0a4u:

6-5 ©OannoB BhICTaBIsACTCS OOydYaroumieMycsi, €CJId pelleHUue 3aJadu
JEMOHCTPUPYET TIIyOOKOE MOHUMAaHKHE OOYYAIOMIMMCS MPEIOKEHHON MPOOIeMbl
U DPa3sHOCTOPOHHEE €€ pacCMOTpPEeHHE; CBOOOJHO KOHCTpyHpyemas pabora
IpEJCTaBIsIET COOOW JIOTUYHOE, SICHOE M MPU 3TOM KpaTrKoe, TOUHOE OINHCAHUE
X0Jla peueHus 3afadn (IOCae0BaTeIbHOCTU (WM BBIIOJHEHUS) HEOOXOAUMBIX
TPYJIOBBIX JEUCTBUI) U (POPMYIUPOBKY TOKa3aHHOTO, MPABHIBHOIO BBIBOJIA
(oTBeTa); MpU 3TOM OOYYAIOIIUMCS MPEJI0KEHO HECKOJIbKO BapUAHTOB PEIICHUS
WIN OPUTHMHAIBHOE, HECTAHJIAPTHOE peleHue (Wi HambOosiee 3(hPeKTuBHOE, WU
HamOoJiee pALMOHAIBHOE, WM ONTHUMAJIbHOE, WM E€AUHCTBEHHO IPAaBHIIBHOE
pelleHue); 3ajJadya pelieHa B YCTAaHOBJICHHOE IMPENOAAaBaTEIeM BpeMs WU C
OINEPEKEHUEM BPEMEHHU.

4-3 Oanja BbBICTaBIAETCS OOydYalolleMycCs, €CId pElIeHue 3ajadu
JEMOHCTPUPYET MOHUMaHHE OO0y4arolMMCsl MPEUIOKEHHON MNpoOsieMbl; 3ajada
pellieHa TUIOBBIM CIIOCOOOM B YCTAHOBJIEHHOE MPENOAABATEIEM BpEMs; UMEIOT
MecTo o0mue ¢pas3bl U (UIM) HECYIIECTBEHHbIE HEIOYEThl B ONHCAHUU XOJIa
perieHus 1 (Uin) BeIBoIa (OTBETA).

2-1 ©Oanna BbICTaBIsAeTCS OOydYaromiemMycsi, €Ciu pelnieHue 3ajadu
JEMOHCTPUPYET TOBEPXHOCTHOE TOHUMaHHE OOYyYaroUUMCs MpeaoKEeHHON
npo0JieMbl; OCYIIECTBJIEHA IMOMNBITKA I1a0JIOHHOTO PELICHUs 3aJauyd, HO IMpH ee
pElIeHUH  JIONYyIIEHbl OWMOKM U  (WIM) TPEBBIIIEHO  YCTaHOBJIEHHOE
MPEernoiaBaTesieM BpeMsi.

0 ©OaanoB BBICTaBIsICTCS OOydYaroleMycsi, €CId peIIeHHe 3aJlauu
JIEMOHCTPUPYET HEMIOHUMaHUE O0yJarOUMCS MPEI0KEHHON TpoOieMbl, U (WIIH)
3HAYUTEIPHOE MECTO 3aHUMAIOT OOIIME (Ppa3bl U TOJIOCIOBHBIE PACCYKIECHUS, U
(unn) 3aaya He peleHa.



