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1. IEJIX OCBOEHUSA JUCITUILIJINHBI

11]1.

CDOpMI/IpOBaHI/Ie HeO6XOI[I/IMOFO YPOBHA MaTeMaTH4YECKOU MMOATOTOBKHU JJIS1 TIOHUMAHHUA APYIUX MaTEMAaTUYCCKUX
JAUCIHUIUINH, U3y4aCMbIX B paMKaX TCXHUYICCKOI'O HalIpaBJICHUA.

1.2 | 2. Iloxy4uenne 6a30BbIX 3HAHUH U (OPMUPOBAHUE OCHOBHBEIX HABBIKOB I10 BBICIICH MaTeMaTHKe, HCOOXOANMBIX IS

peuieHus 3a1a4, BOSHUKAOMINX B HpaKTH‘IeCKOﬁ JACATCIbHOCTH,

1.3]3. PasBuTHeE JOrHYECKOr0 MBIIIIJICHHS.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIL: | OTA.B

2.1 | TpeGoBaHuS K MPpeABAPUTEILHOI IIOATOTOBKE 00y4aIOIIerocs:

2.1.1 | llIxonbHEIH Kypc anreOpsl H TeOMETpUH

2.2 | AncuMnianHbl M MPAKTHKH, 151 KOTOPBIX 0CBOEHHE TAHHOW TUCHUTIINHBI (MOTYJIsT) HE0OX0TUMO KaK

npeIecTByonee:

2.2.1 | Beiciiasg MaTeMaTHKa

2.2.2 | ConpoTHBIICHHE MAaTEPHAIIOB

3. KOMIIETEHIIMH OBYYAIOIIET' OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHMUS TUCITUILINHBI

(MOJLYJIST)

OIIK-1: Cnocoden NPUMECHATDH €CTECCTBCHHOHAYYHbIC U OﬁﬂleHHﬂ(eHeprIe 3HaAHUA, METOAbI MATECMATHYCCKOI'0 aHAJIN3Aa "

MO/IeJTUPOBAHUS B NPO(eCcCHOHAILHOI 1eATeTbHOCTH

3HaTh:
Ypoeenb 1 | CiocobeH npuMeHsTh CTpaTeruio paboThl HA OCHOBE COBMECTHOT'O OOCYXKICHUS LIeJIel 1 HalpaBJICHUH
JEeATETBHOCTH 7SI PeaTU3alii MpoOJeM eCTECTBEHHOHAYUHBIX M OOIICHHXECHEPHBIX 3HAHUI
YMmersn:
Ypoeenb 1 | CriocoOeH nprMeHSTh CTpaTeruio paboThl HA OCHOBE COBMECTHOTO 00CYKICHHSI LIeJIeH U HalpaBJICHUN
JeATeIbHOCTH ATl peasin3allii METOJOB MaTEMaTHUECKOT 0 aHAJIN3a U MOACIUPOBAHUS B TpodeccroHaIbHOM
JeATeIbHOCTH aBTOMOOMIBHOIO TPAHCIIOPTA
Baaners:
VYposeub 1 | Criocoben peann3oBaTh M KOPPEKTUPOBAThH U IPUMEHATH CTPATETUIO UCTIONb30BaHUS €CTECTBEHHOHAYYHBIX U

OOLIENHKEHEPHBIX 3HAHUM, YUUTHIBAas METOABI MAaTeMaTHYECKOI0 aHAJIN3a U MOJEIMPOBAHUS B IPOEeCCHOHATBHOM
JeATENbHOCTU

B pe3yjabTare OCBOCHUS TUCHHUITIJIMHBI oﬁyqammnﬁm AOJIXKCH

3.1|3nate:

3.1.1 |« ocHOBHBIE ONpeAEIeHNs, CBI3aHHbIE C TIOHATHEM MaTpHII, ONPEACIUTeNeH, CHCTeMaMH JTMHEHHbIX

anreOpanvecKnuX ypaBHEHHIA;

3.1.2 | » cBOiiCcTBA JIMHEWHBIX ONEPALIMil HA/l MATPUIIAMH U ONIPEICTUTEICH;

3.1.3 | » onpenenenrie 0OpaTHOW MATPHUIILI U paHTa MATPHUIIBL;

3.1.4 | * OCHOBHBIC METO/IBI PEIICHUS CHCTEM JIMHEHHBIX AJIreOpanvecKuX ypaBHCHUIA,

3.1.5| *» reopemy Kponekepa — Kanernnu;

3.1.6 | * OTHOPOAHBIC CUCTEMBI JINHEWHBIX aNreOpandecKux ypaBHEHUH, pyHIaMeHTaIbHAS CCTEMa PEIICHNUH;

3.1.7 | » moHATHE BEKTOPA,

3.1.8 | » muHelHBIE ONepaluy Hajl BEKTOPaMH;

3.1.9 | * ckassipHOE, BEKTOPHOE U CMEIIIAHHOE TPOU3BEICHHUE.

3.2 | YMeTh:

3.2.1 | * BRINOMHATH JTHHEWHBIE ONlEepalli Ha/l MATPUIIAMH M YMHOXKaTh MaTPHULIBL;

3.2.2 | * BBIYHCIIATH ONPEICIIUTENH,

3.2.3 | * HaxoaUTH OOPATHYIO MATPHUILY M PAHT MATPHIIBL;

3.2.4| * mccnenoBaTh CUCTEMY HA COBMECTHOCTB;

3.2.5| * pemrath KBaJpaTHbIE CHCTEMbI MeTofaMu Kpamepa, MaTpHIHEIM METOIOM 1 MeTonoM ["aycca;

3.2.6 | « pemats npoU3BONIBHEIE CUCTEMBI MeTonoM ["aycca;

3.2.7 | « HaXOUTH KOOPJMHATEI, JITHHY BEKTOPA;

3.2.8 | * BBIYKCTIATH CKAISIPHOE, BEKTOPHOE U CMEIIIAHHOE MTPOU3BEACHHE.

3.3 | Baagers:




3.3.1

* MCTOAaMHU PCUICHUS CUCTEM JIMTHEWHBIX ypaBHeHPIﬁ, BBIYHCIICHUA onpeaenHTeneI‘/'I; BBIYHMCIICHUA 06paTHBIX
MaTpuIL;

3.3.2

¢ HaBbIKaMU IIPUMCHCHUS allllapaTa JIMTHEHHOMN anre6p1>1 K pCHICHUIO NPUKIAAHBIX 3aa4;

3.33

* METOJJaMH BeKTOpHOfI anre6p1>1 JUIA pCHICHUA 3a/1a1 (I)I/ISI/IKI/I, TCOMCTPUU U T.1.

4. CTPYKTYPA U COJAEPKAHUE JUCILUIIIMHBI (MOLY.JI5T)

Kon HaumenoBanme pasnesioB u Cemectp / | YacoB | Komneren- | JIuteparypa | HuTe Ip. IIpnmeyanue
3aHATHSA TeM /BUJ 3aHATHSH/ Kyvpe 107011 paKT. | moar.
Pa3nean 1. JIuneiinas anreopa

1.1 Beenenune. Matpuupsl u 1eiicTBHS 1 2 JI1.1J12.1
Haj Humu. Onpesenureny, ux J12.2J13.1
cBoOlicTBa U Bhruncienue /Jlex/ J3.2

31 52

1.2 MuHopsl. Anredpandeckue 1 2 JI1.1J12.1
nonoiHenus. O6paTHas MaTpuua. JI2.2J13.1
Panr matpus! /Jlex/ J3.2

31 52

1.3 CucTeMbl JIMHEHHBIX 1 2 JIL.1J12.1
anreOpanvecKrX ypaBHEHHH. JI2.2J13.1
OcHoBHbIE MTOHATHS. MeToj JI3.2
Kpamepa. Matpuunslii MeTon 2192
peutenus cucteM /Jlex/

1.4 Meron I'aycca. Teopema 1 2 JI1.1J12.1
Kponekkepa-Kanemnu. Ob6uiee J12.2J13.1
peuienue cuctems! /JIex/ JI3.2

31 52

15 CucreMsl JIMHENHBIX OXHOPOIHBIX 1 1 JI1.1J12.1
ypaBHeHui. @yHIaMeHTaNbHAS JI2.2J13.1
cucrema peuieHui /Jlex/ JI3.2

2192

1.6 Martpuiibl ¥ ACHCTBUS HAJl HUMH. 1 2 J1.1
Beruucnenue onpeaenurenei 2- JI1.2J12.1J13.1
ro u 3-ro nopsiakos /T1p/ JI3.2

2192

1.7 MuHOpEI U anredpanydecKue 1 2 JI1.1
ypaBHeHus. Beruncnenue JI1.2J12.1
onpeaenuTeNei METOA0M JI2.2J13.1
pasnoxenus. O0paTHas JI3.2
matpuna /TIp/ 2192

1.8 Panr matpuibl. KBagpaTtHeie 1 2 JI1.1
CUCTEMBI JINHEHHBIX JI1.2J12.1
anreOpanvecKruX ypaBHEHHM. JI2.2713.1
Meron Kpamepa. Matpuunsrii JI3.2
merton /T1p/ 2192

1.9 Perienue kBaipaTHBIX CHCTEM 1 2 J1.1
metonoM ["aycca. OOree JI1.2J12.1
pewenue /T1p/ JI2.2713.1

J13.2
2192

1.10 CHCTeMBI JIMHEWHBIX OJIHOPOIAHBIX 1 2 JI1.1
ypaBHeHuii. DyHnaMeHTanbpHas JI1.2J12.1
cuctema pemeHnii. [I[pumenenne JI2.2J13.1
CHCTEM JIMHEHHBIX JI3.2
anrebpanveckux ypaBuenuit /Ip/ 2132

1.11 BrimonHeHne JOMaNIHUX 1 19 J1.1
3ananuid. [TonroroBka x JI1.2J12.1
JIEKIIMOHHBIM U MPaKTHYECKUM JI2.2J13.1
3aHATHAM. BrinonHenue n JI3.2
3aIuTa THIIOBOro pacuera /Cp/ 01092
Pa3nen 2. Bekropnas aaredpa

2.1 BexkTopsl. OCHOBHBIE IOHATHS U 1 1 JI1.1J12.1
ompenenenus /JIex/ JI2.2713.1

32




2.2 PaznoskeHue BeKTOpa 10 OpTam 1 2 JI1.1J12.1

KOOpIMHATHBIX ocel. CkanspHoe JI2.2J13.1
IIPOM3BENEHNE, €ETO CBOMCTBA U 92
npuoxenus /Jlex/

2.3 BekropHoe npousBeneHue 1 2 JI1.1J12.1
BEKTOPOB, €0 CBOMCTBA U J12.2]13.1
npuioxenus /Jlex/ 22

24 CMelI1aHHOe IPOU3BENICHUE 1 2 JI1.1J12.1
BeKTOpoB. Ero cBolictBa u J12.2J13.1
npuioxenus. Odoomenne /Jlex/ 32

25 JIuHeliHble onepalyy Hal 1 2 J1.1
BexTopamu. KoopauHate! v anuHa JI1.3J12.1
BekTOpoB. Hanpasistomue J12.2J13.1
xocunycsl /I1p/ 92

2.6 CkanspHoe [Ipou3Be/ICHHE. 1 2 JI1.1J12.1
IpunoxeHust cKaIspHOro J12.2J13.1
npou3sBesieHus. BekropHoe 92
npomssenenue /I1p/

2.7 IIpumeHeHne BEKTOPHOTO 1 2 JI1.1J12.1
npousBesieHus. CMelaHHoe J12.2J13.1
IIPOU3BE/ICHUE U ETO 92
npumenenue /I1p/

2.8 /KpTO/ 1 0,1 JI1.1J12.1

J12.2713.1
32

2.9 BeinonHenue 1oManiHux pabor. 1 12,9 JI1.1J12.1
TToaroroBka K JIEKIIMOHHBIM 1 JI2.2J13.1
MIPAKTUYECKUM 3aHATHUIM. 22
BeInonHeHue 1 3alUTa THIIOBOTO
pacuera /Cp/

5. ®OH/J OLEHOYHBIX CPEJCTB

5.1. KoHTpoabHbIe BOPOCHI U 3aaHUS

. Onpenenenue MaTpuubl. Buast maTpui.

. JeiicTBus HaaA MaTpULIAMHU.

. Onpenenenue onpenenutens. CBOMCTBa onpeieIUTeNeH.

. Anrebpandeckue qonoiHeHus. Teopema Jlamnaca.

. O6parnas marpuna. CriocoObl HaX0XACHHUS 00PATHON MATPHUIIBL.

. [Ipumenenne 0OpaTHON MaTPHUIIBI.

. Panr matpunpr.

. CHcTeMbl JIMHEHHBIX anredpanyeckux ypaBHeHUH. OCHOBHBIC IOHSTHS (COBMECTHOCTh CHCTEM, ONPEEIEHHOCTD U T.J.).
Merton Kpamepa pemienus cucrem.

. Pemrenrie crcteM ¢ MOMOIIIBIO 00pPaTHON MATPHIIBL.

. Meron "aycca pelieHus: CUCTEM JIMHEHHBIX alreOpanyeckuX ypaBHCHHH.

. O011iee pelieHre CUCTEMbI JIMHEWHBIX alreOpandeckux ypaBHEHHUH.

. CucreMa OIHOPOIHBIX JIMHEHHBIX anreOpandeckux ypaBHeHu. DyHIaMeHTaIbHAs CHCTEMA PEILICHU.
. Onpenenenne Bekropa. J[mmHa BeKTOpa.

. Koopaunate! BekTopa. Pa3noxxenne BekTopa mo opraM KOOPIUHATHBIX OCEH.
. Hampasnsirormume KOCHHYCBI BEKTOpA.

. Jluneiineie onepauy HaJ BEKTOPaMHU.

. CxansipHOe IpOM3BeICHIE BEKTOPOB, CBOWCTBA U TIPUMEHEHHE.

. BeipaxkeHne ckasipHOro IpOU3BEACHHS BEKTOPOB Yepe3 KOOPANHATEIL.

. Bextoproe nponsBenenne BeKTopoB. CBOMCTBA BEKTOPHOTO TIPOU3BEACHHUS.
. BeipaxxeHne BEKTOPHOIO MPOM3BENCHUS Yepe3 KOOPAUHATEI BEKTOPOB.

. [lpumeHeHre BEKTOPHOTO TPOU3BENCHUSL.

. CmemanHOe pon3BeieHne BeKTopoB. Ero cBoiicTBa.

. BeipaxxeHne cMentanHOro Npon3BeIeHNs Yepe3 KOOPAMHATEL BEKTOPOB.

. [lpuMeHeHre CMENTaHHOTO MTPON3BEICHHUSI.
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5.2. Tembl KypcOBbIX padoT (IIPOCKTOB)

5.3. ®oH/1 OLIECHOYHBIX CPeICTB

®omnp ouerouHbIX cpeacts (POC) mist npoBeaeHNS TEKYIET0 KOHTPOIIS YCIIEBAEMOCTH U MTPOMEXKYTOYHOH aTTeCTAlUH
00yJaloMUXCst 0 TUCHUIUIHHE «DaKyIIbTaTHB MO BBICIIEH MAaTEMATHKE) MPEACTABISET COOOH KOMILIEKT KOHTPOJIBHO-
M3MEPUTEIbHBIX MaTEPUAIOB, MIPEAHA3HAYCHHBIX [l KOHTPOJIS M OLIEHUBAHUS Pe3yIbTaTOB 00YyYEHHUS 1O TUCIUIUIMHE,




XapaKTepH3yoHne 3Tarbl (OPMUPOBAHHS KOMIICTSHIIHH, OIPEEICHNS] COOTBETCTBHS MIIM HECOOTBETCTBHS YPOBHS TOCTIDKCHHH
00yJaromerocs IIaHAPYEMBIM pe3yIbTaTaM.

Tunossie pacuers! Nel, Ne2 B konudecTse 20 BapHaHTOB, KOMIIbIOTEPHBIE IIPOrPaMMbl TECTUPOBAHUS 110 pa3ziely "BexropHas
anrebpa"

BapuanTs! THIoBBIX pacdeToB npeacrasieHs! B [IPUJIOXEHWU Ne 3, kortponsHbix padot — [IPUIJIOXKEHHE Ne 4, obpa3isr
KOIIT B npunnoxenun Ne5.

buners! 115 IpoBEAEHHS UTOTOBOIO KOHTPOJIA 3a4€T C OLEHKOM COCTaBIIIOTCS U3 0a3bl BOIIPOCOB AJIS OLIEHKH 3HAHUH, yMEHUM
(mpunoxenue 1) M HABBIKOB (IPIIOXKEHHE 2), XapaKTePH3YIOIIHE 3Tarbl (OPMUPOBAHIS KOMITCTEHIIHI B IIPOLIECCE OCBOCHHS
oOpasoBaTenbHOI mporpamMmMbl. OOpa3ibpl OUIIETOB MPEICTABICHBI B

IMPMIJIOXKEHNHU Ne 6

5.4. IlepeyeHb BH/I0B OLICHOYHBIX CPEJICTB

1. TunoBsle pacuersl

2. KominbroTepHas KOHTpOIbHO-00y4atomue nporpamma tectiupoBanus (KOIIT)
3. KoHTpOnbHBIE PaOOTHI.

[Ixasnb! OLleHUBAHUS 110 BCEM BUJAM B IpUIoskeHuH Ne7

6. YHAEBHO-METO/JMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHHUE JTUCIUIIJIMHBI (MO YJIST)

6.1. PexomeHnayemas JiuTepaTypa

6.1.1. OcHoBHas JlUTEepaTypa

ABTOpBI, COCTABUTENHN 3arnaBue Wz narenscTBoO, rof
JI1.1 | ucemennsrii 1. T. KoHcriexT nexupii o BeICIIeH MaTeMaTHKe: yueOHoe mocodue M.: Aiipuc-tipecc 2009
JI1.2 | Mucemennsrtii 1.T., COopHUK 3a/1a4 110 BBICIIEH MaTeMaTuke. 1 Kypc: yueOHoe M.: Atipuc-tipecc 2008
®equn C.H., rmocooue
[leBuenko I0.A.
JI1.3 | Knerenuk /1.B COopHUK 33]1a4 110 aHAIUTHYECKOH T'€OMETPHH. M.: Hayka 2007

6.1.2. [lonoJiHNTEIHHAS JIUTEPATYPA

ABTOpBI, COCTABUTEIIN 3arnaBue H3naTenseTBO, TO
JI2.1 | .M. BaBpun Beicmas MatemMaTtrka: Y4eOHUK Mockaa .: Akanemus 2002
JI2.2 | B.A. Unbun, O.T. Jluneiinas anredpa: YueOHHK Mockga .: Hayka. I'nn. pen. ¢pus.-
TMo3nsx Mart. iur. 1974

6.1.3. Meronuueckue pa3padoTku

ABTOpBI, COCTaBUTENN 3araBue W3 parenbcTBO, roj
JI3.1 |JLT. JleneBkuna, A.K. |Bekropnas anrebpa: YueOHO-METOANYECKOE TOCOOHE KPCYV 2010
KypmanbaeBa
JI3.2 | KypmanbaeBa A.K., Jluneitnas anredpa. Y. 1: yueOHO-MeTOIUUECKOE TIOCOOHE Bumikex: U3n-so KPCY 2015
Komaprosa E.A.
6.2. ITepeuens pecypcoB HHGOPMANMOHHO-TEJIeKOMMYHUKANIMOHHO# ceTH ""MHTepHer"
ol https://matem.krsu.edu.kg/i
maaes/files/metodics/linala?
22 https://matem.krsu.edu.kg/i

maaes/files/metodics/9vecta

6.3. Ilepeuens nHpOPMALIMOHHBIX H 00Pa30BaTEIbHBIX TEXHOJIOT Wil

6.3.1 KOMl'leTel-lTHOCTHO-OpI/leHTI/IPOBaHl{LIe OﬁpaSOBaTeJILHLle TEXHOJOI'HH

6.3.1.1 | TpaauoHHbIe 00pa30BaTEIbHBIC TEXHOJIOTHU — JICKLIUH, IPAKTUYECKUE 3aHSATHSI, ODHCHTHUPOBAHHBIC MPEXK/IC BCETO HA
coo0IIeHne 3HAHKI U CIOCOOOB JCHCTBHIA, IIepenaBaeMbIX CTYACHTAM B TOTOBOM BUJIC U MPEAHA3HAYCHHBIX IS
BOCIIPOHU3BOMAIIETO YCBOCHHS U Pa300pa KOHKPETHBIX 3a/1a4.

6.3.2 [lepevyenn nHGOPMAIHOHHBIX CIPABOYHBIX CHCTEM M MPOrPaMMHOI0 o0ecreveHust

6.3.2.1 | lnHOBaIMOHHBIE 00pa30BaTEIIbHBIC TEXHOJIIOTUH — 3aHSTHS B UHTEPAKTHBHOM (hopMe, KOTOpbie (POPMHUPYIOT CUCTEMHOE
MBIIUICHHUS M CIOCOOHOCTh T€HEPUPOBATH UJICH MIPHU PEIICHUH PA3JIMYHBIX TBOPUYCCKHX 3a1a4. K HUM OTHOCSTCS:
po0JIeMHas JICKIMST; JICKINS C BU3YyallU3aIiel; JICKIHsI-Uaor; quanoroas hopma oOyueHus (peamnosiaraer pa3paboTky
L[eJICHATIPABIICHHON CHCTEMbI BOIPOCOB, IIOUCK OTBETOB HA KOTOPBIE CITY)KUT OCHOBOM ISl BKITFOUCHUSI

6.3.2.2 | cTYIeHTOB B IUCKYCCHIO, B CAMOCTOSITEIIbHBIN MOMCK HeoOXonuMon nH(opMaIun); rpymmoBas Gopma paboTs (TTapamu,
(bpoHTaTbHAS, TPYIIOBAs, HHIUBUAYAIbHAS, MUKPOTPYIIIH); METOM «MO3TOBOTO IITYpMay (YIaCTHHKH OOCYKICHUS
BBICKA3bIBAIOT OOJTBILIOE KOJIMYECTBO BAPHAHTOB PEIICHHUS TOH VITH WHOM 3a/1a4H).

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JTUCIUIIJIMHBI (MO Y JIS)

7.1 | UadopmanmoHHbIe 00pa30BaTeNbHBIE TEXHOIOTHH: JJICKTPOHHBIE TEKCTHI JIEKINIT C IPe3EHTalMsIMI; KOMITBIOTEpHEIE
KOHTPOJIIBHO-00y9aromast IporpaMMa TeCTHPOBaHHS, pa3paObOTaHHBIC




7.2 Ka(bez[poix'l; CaMOCTOATCIIPHOC UCTIOJIb30BAHNUC CTYACHTOM KOMHBIOTepHOﬁ TCXHUKH U HTHTCPHET-PECYPCOB IJIsI BBIITIOJTHCHU S
JOMaIllHUX 3az[aH1/1171, THUIIOBBIX paCcyC€TOB U CaMOCTOSITeJIbHOM pa60TI)I.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIUXCS 110 OCBOEHUIO TUCIIUITIJIMHBI (MO YJIS)

Cucrema OayUTBHOM aTTECTAIMY P U3y4eHUH Kypca «DakyIbTaTHB IT0 MAaTEMATHKE) OCYIIECTBIISECTCS IT0 HAKOUTEIBHOH CHCTeMe
0aJITOB ¥ IIpeATIoNaraeT TeKymnii, pyOeKHBIH 1 IPOMEKXYTOUHBIH KOHTPONE. Bee BUABI yaeOHOH NesTeTbHOCTH OLCHUBAIOTCS B
6ayntax. [ KOHTPOIIS U PUTMHUYHOCTH pabOTHI CTYAEHTOB B TCUEHHE CEMECTPa BBOIATCS aTTECTAIIMOHHBIC HEJCIN B COOTBETCTBUH
C TEXHOJIOTHYECKON KapTOi AUCLUILIMHEL, C YKa3aHUEM MHUHUMAJIbHON U MaKCUMAJIHON CyMM 0ajl1oB.

Texnonoruueckue KapThl JUCHUILIUHEL npencrasiensl B IPUJIOXEHINU 8.

MO/1YJIbHBII KOHTPOJIb 110 JUCLIATUIMHE BKJIFOYAET:

1. Texymuii KOHTPOJIb: YCBOCHHE YH4EOHOTO MaTepHalla Ha ayJUTOPHBIX 3aHATHAX (JIEKIUSX, IPAKTHICCKHUX, B TOM YHCIIe
YIHUTBIBACTCS TIOCEIICHUE M AKTHBHOCTb) M BBITIOJIHEHUE 0053aTENIBHBIX 3aJIaHUH JUIS CAMOCTOSATENEHOH pabOTHI (JJOMAITHUX
3aJJaHUM, TUIIOBBIX PACUETOB).

2. PyOesxHbII KOHTPOJIb: IPOBEPKA MOIHOTHI 3HAHUM U yMEHMI 110 MaTepualy MOy B LieJIoM. BhIIoIHeHrEe MOTYIIbHBIX
KOHTPOJIbHBIX 33laHUI IPOBOAUTCS B MUCBMEHHOM BUJIE WM C TIOMOIIBIO KOMIIBIOTEPHONH KOHTPOJIbHO-00yUaromen nporpaMmbl
TECTUPOBAHMUS U SIBIIAETCS 0053aTENbHON KOMIIOHEHTON MOYJILHOTO KOHTPOJISL.

3. IIpoMeXyTOUHBIH KOHTPOJIb - 3aBEPILIECHHAs 330KYMEHTUPOBAHHAs 4aCTh YUeOHOM AUCIUIUIUHBL — COBOKYITHOCTb TECHO
CBSI3aHHBIX MEX]ly COOOM 3a4eTHBIX MOZYJIEH.

OCHOBHBIE TPEBOBAHU K TEKYIIEMY KOHTPOJIFO

W3ydeHue TUCHUIIMHBI CIEAYeT HAUMHATh ¢ IPOpaboTKu paboyell MporpaMmel, 0c000€ BHUMAHUE, YAENAS LEAM U 3a/1a4am,
CTPYKTYpE U COZIEPKaHHIO Kypca.

YcnenrHoe u3ydeHue Kypcea TpedyeT oT 00ydaroIuxcs IOCEIIeH s JIEKIUH, aKTUBHON pa0OoThl HA IPAKTUYECKUX 3aHATHAX,
BBINOJHEHUE BCeX YUeOHBIX 3a/laHUH ITPEnoiaBaTelis, 03HAKOMIIEHHE ¢ OCHOBHOM U JOIOIHUTEIBHON JINTEpaTypOl. 3anuch JIEKIUU
- o7iHa U3 (hOPM aKTUBHOI CaMOCTOSITENBHOM PabOTHI CTYAEHTOB, TPEOYIOLasi HABHIKOB U YMEHUSI KPaTKO, CXeMaTH4HO,
II0CJIEI0BATEIBHO U JJOTUYHO (PUKCHPOBATh OCHOBHBIE MOJI0KEHHS U BBIBOJIBI, 000011eHus, popMynupoBku. KynbTypa 3amucu
JIEKLIUU - OUH U3 BXKHEHIINX (aKTOPOB YCIIEIIHOrO ¥ TBOPUECKOro OBIajeHus 3HaHusIMU. [locnenyromas padorta HaJl TEKCTOM
JIEKLIUY BOCKpEIIAEeT B AMSTH COAEpKaHue, II03BOJISET Pa3BUBATh aHAIMTUYECKOE MBIIITIEHHE. B KOHIIe JIeKII1K NpenoaaBaTenb
ocTaBisieT BpeMs (5-10 MUHYT) A7 TOrO, 4TOOBI CTYAE€HThI MIMEIH BO3MOXKHOCTD 33/1aTh YTOUHSIOLIME BOIPOCH! 110 U3y4aeMOMY
Matepuaiy. JIeKIMM B OCHOBHOM HalleJIeHbI Ha OCBEIleHHe (pyHaMEeHTaIbHBIX U IIUPOKO UCIIOIb3YEMBIX MOHATHUI U ONpeeleHu,
TEOPEM U X J0Ka3aTeNbCTB, & TAKXKE MPU3BAHBI CIIOCOOCTBOBATH (POPMHUPOBAHUIO HABBIKOB PAOOTHI C HAYYHOH JINTEPATYPOH.
[pennonaraercs Takxe, 4YTO CTYACHTHI IPUXOAAT Ha JIEKLMHU, IPEABAPUTEIHHO IPOPAOOTaB COOTBETCTBYIOLIMNA yueOHBII MaTepral
110 KUCTOYHUKAM, PEKOMEHTYEMON IPOrpaMMOi.

[Tpu NOAroTOBKE K 3aHATHAM 00YYaIOIIUICS TOJIKEH IPOCMOTPETh KOHCIEKTHI JICKIUH, MPAKTUYECKUX 3aHATHIA, PEKOMEHI0BaHHYIO
JIUTEpaTypy MO JaHHOH TeMe; OATOTOBUTHCS K OTBETY Ha KOHTPOJIbHBIE BOIIPOCHI, PEIIUTH 3aaHus AOMAIIHEH paboThl.
Pexomennyercs peryisipHO OTBOAMTH BpeMsl U1l IOBTOPEHUS MPONHAEHHOI0 MaTepuala, POBepsisi CBOU 3HAHUS, YMEHUS U HaBBIKU
110 KOHTPOJIBHBIM BOIIPOCAM.

PaboTa ¢ KOHCTIEKTOM JICKLIMI MpeJIonaraeT MPOCMOTP KOHCIIEKTa JISKIIUH B TOT e JACHb I0CIIe 3aHATUH, TOMETKY MaTepHuaia
KOHCIIEKTa, KOTOPBIN BBI3BIBAET 3aTPYAHECHUS A1l ToHMMaHus. CrieqyeT HalTH OTBETHI Ha 3aTPyIHUTEIbHBIE BONPOCHI, UCTIONb3YS
PEKOMEHI0BaHHYIO JIUTepaTypy. Ecnu camocTosTensHo He ynanoch pa3o0paThesl B MaTepuaie, Hy)KHO chOpMyIUpOBaTh BOIPOCHI,
00paTUTHCS 3a MOMOIIBIO K ITPENOIaBaTeNio HA eXXEHEIebHBIX KOHCYNbTalusAX. 3a HOCEIIeHNE JEKINOHHBIX U MPAKTHYECKUX
3aHATHUI, a TAKOKE 332 aKTUBHYIO pa0OTy Ha HUX, CTYJEHT MIOTY4YaeT MOOIIPUTENbHBIE 0aslIbl, yKa3aHHbIE B TEXHOJIOTMYECKON KapTe.
Jns 3aKkperuieHns MpoiaeHHOTo MaTepuaina u GopMHUPOBAHHUSI HABBIKOB PELICHHS 33/1a4 Ha Ka)KIOM IPAKTUUECKOM 3aHSTHS
CTYZIEHT MOTy4aeT AOMAIlHee 3a1aHue - 5-10 mpuMepoB, B 3aBUCUMOCTH OT CJIOKHOCTH, IO MPOHICHHBIM TeMaM. J{JIs BBIIOIHEHUS
JIOMAIIIHUX 3aJaHUH CTyJeHTaM He00XOIMMO BHUMATEIFHO IPOYUTATh COOTBETCTBYIOIIMI pa3en ydeOHuKa, yaeOHOro 1 y4eOHo-
METOIMYECKOr0 ITOCOOUSI, MPOpadoTaTh aHATIOTHYHBIE 3a/IaHUs, PACCMOTPEHHBIE MTPENOAABATENEM Ha JEKIUSIX, pa300paHHbIC Ha
MIPAaKTHYECKUX 3aHATUSX. BIMoIHeHne ToMaHUX 3aaHui TOOMIpsieTcsl 0aulaMy, YKa3aHHBIMH B TEXHOJIOTHYECKON KapTe

BBITIOJIHEHUE TUIIOBOI'O PACUYETA

Jns hopMupoBaHHs HABBIKOB U YMEHHH, MPEAYCMOTPEHHBIX KOMIIETEHIIMAMHU, & TAKKe JUIS aKTUBU3ALUHA CaMOCTOATENLHOM
paboThl CTYACHTAM HYXXHO BBITIOJIHUTH THIIOBBIC pACUCThI. 3a/IaHus Il TUMIOBBIX pacueToB npusencHsl B [IPUJIOXEHNN Ne 3.
Homep BapuaHTa THIIOBOTO pacdera BEIOMPAETCs COTJIACHO HOMEpa CTYNICHTA B CIIMCKE TPYIIIOBOTO KypHAa. THIIOBBIE pacyeThl
BBITIOJIHSIOTCS B OTACIBHOM TETPay ¢ TOCIEAYIONIeH 00s3aTeNnbHOM 3anuTor. Eciu cTyIeHT 3a TUITOBO# pacuer HabupaeT 6asibl
HIDKE MHHUMAJIBHOTO, YCTAHOBJIEHHOTO B TEXHOJIOTHYECKOH KapTe, TO MpernoaBaTellb BO3BPAILAST TUTIOBOM pacdeT Ha J0paboTKy.
Iocne 1opaboTKK CTYAEHT MOXKET MOITYIUTh TOIBKO MUHIMAIFHO BO3MOXKHOE KOJTMYECTBO OalIOB.

METOAUYECKUE YKA3AHM K BBIITOJIHEHHWIO TUTIOBOI'O PACUETA

[epen BHIMOTHEHHEM THIIOBOTO PacueTa CTyAeHTaM HY)KHO BHUMATEIBHO MPOYNTATh COOTBETCTBYIOIIUIA pa3en yaeOHuKa,
yueOHOro ¥ yueOHO-METOANYECKOro NocoOus; mpopadoTaTh aHAIOTUYHBIE 3aJaHUsI, PACCMOTPEHHBIE MPEToIaBaTeNeM Ha JISKIHSX,
pa3obpaHHbIe Ha MPAKTHYECKHUX 3aHATHX. B ciIydae 3aTpyqHeHNs BHITIONMHEHUS 3aJaHUI THIIOBOT'O pacyeTa ClenyeT OOpaTUThCS C
BOIPOCAaMH K TPEIoJaBaTeNio Ha eKeHEEeIbHBIX KOHCYIbTAIUX.

OCHOBHBIE TPEBOBAHU K PYBEXKHOMY KOHTPOJIIO

PyOexHBbIi KOHTPOJIb 10 JUCLUILTMHE «BhICIIas MaTeMaTHKay IPOBOAUTCS B BUE KOHTPOJIBHON PabOThI HIIH KOHTPOJIBEHOTO
tectupoBarns (KOIIT). O6pa3ipl koHTponbHBIX pabot npuseaeHs! B [IPUJIOXXEHUU Ne 4, o6pasusr  KOIIT mpuseneHs! B




IMPUJIOXEHUNU NeS5. Jlo pyOe:xHOTO KOHTPOIIS CTYACHTHI JOJDKHBI IPOHTH TEKYIIHi KOHTPOJIB: BRIIIOIHATE JIOMAIITHIE 3aTaHHs,
3aIUTUTh TUTIOBOM pacyer.

KoHTpombHBIe pabOTHI IPOBOAATCS B OTBEACHHOE MPEIoAaBaTelieM BpeMs COIIaCHO TEXHOJIOIMIECKoH kapTte. B cirydae, eciu
CTYJEHT OTCYTCTBOBAJ Ha PyOEKHOM KOHTPOJIE 10 YBAXHUTENBHOH IIPUYHHE, TO OH JIOJDKEH COTJIAcOBAaTh C  IPEIoaBaTelIeM BpeMs,
KOTJ]a OH CMOXET IIPOITH ero, Ho 00s3aTeNBHO JI0 IPOMEKYTOUHON aTTecTalii. ECIH CTYIeHT 3a pyOeXHBIH KOHTPOIb HabupaeT
MeHee MIHIMAJIBHOTO KOJTMYECTBa OaJlIoB, YKa3aHHBIX B TEXHOJIOTHYECKOH KapTe,

TO OH MIMeeT He Ooiee ABYX BO3MOKHOCTEH IPOHTH €ro MOBTOPHO. IIpu 3TOM OH MOXeT moxyduTh He 6onee 75% 0T MaKCHMAJIEHO
BO3MOXKHBIX 0AJIJIOB, YKa3aHHBIX B TEXHOIOTHYECKOH KapTe.

METOIWYECKHUE YKA3AHUM K BBIITIOJIHEHWIO KOHTPOJIBHBIX PABOT

Hepez[ BBIIIOJITHCHUEM KOHTpOJ'ILHOﬁ pa6OTLI CTYACHTY HCO6XOJ_'[I/IMO IMOBTOPHUTH HpOﬁHeHHLIﬁ TeOpeTI/I‘-IeCKI/Iﬁ mMartepual 1o
JAaHHOMY Dpa3aeCily, BbIIIMCATh U BbIYUHUTh UCIIOJIB3YCMbIC B ITAHHOM pPa3Ciic Q)OpMyHBI, r[popa60TaTL 3aJaHus U3 Z[OMaHIHCfI pa6OTI)I
H THIIOBOI'O pacyera.

METOAWYECKHUE YKA3AHIS K BBIIIOJIHEHUIO KOIIT

KOMHL}OTepHLIe KOHTpOJ'ILHO-O6y‘{a}OH_[I/Ie nporpaMmsbl TECTUPOBAHUS BKIIIOYAIOT B cebs 3aJaHus C YCThIPbMS BapUaHTaMU

oTBeTOB. B KaXXJ0M 3aJIaHUHU MOXKHO 06paTI/ITI>C$I K KpaTKUM METOANYCCKUM YKa3aHUAM, pa3bACHAIOIIUM KaKUM METOAO0M, Ha OCHOBC
HCIOJIb30BAHUS KaKOH (bOpMyJ'ILI pemacTCsa 1aHHOC 3a/laHuC. ITocne okoH4YaHUs TECTUPOBAHUS, KOMIIBIOTCP BBIAACT KAXKIOMY
CTYACHTY, KOJIMYECTBO BEPHO PCIHICHHBIX SaﬂaHHﬁ.

OCHOBHBIE TPEBOBAHU K ITPOMEXXYTOYHOMY KOHTPOJIIO

ITpoMeXyTOYHBIH KOHTPOJIb B - 3a4eT C OLIEHKOH. Ha IpoMeKyTOYHOM KOHTPOJIE CTYACHT JOJDKEH BEPHO OTBETUTH Ha
TEOPETHYCCKHE BOIPOCHI OMIIETa M PELINTh MPaKTHIECKUe 3a1anus. [IpakTiHyecKue 3afaHust COCTOAT U3 3a/1a4 JUIs IPOBEPKU
ypOBHel 00ydeHHOCTH YMeTh, Branets.

O1eHKa MPOMEKYTOYHOT'O KOHTPOJIS:
- 10 6amoB - Bonpock! ist npoBepku ypoBHs o0ydenHoctd 3SHATH
- 20 6amtoB - Bonpocsr 1uist nposepku ypoBHelt o0ydenHoctn YMETD u BJIAIETD

O6paszen 6unera npusenaeH B [IPUJIOXEHNU Ne 6.

KAJIA OHEHMBAHUS ITPOMEXYTOYHOI'O KOHTPOJIA B ITIPMJIOXKEHNU Ne 9.

HIToroBas OLieHKa BBICTABIICTCS CyMMUPOBAHUEM 0aJJIOB TEKYILIEr'0 M KTOTOBOTO KOHTPOJIEH CICAYIOLINM 00pa3oM:
Ouenka no 100-6anpHoM 1mkane OueHka o TpaAulMOHHON cucTeMe

85 — 100 OtauruHO

70 — 84 Xoporio

60 — 69 Y 10BIETBOPUTENBHO

0 — 59 HeynoBieTBOpUTETBHO




ITPUJIOKEHHUE Nel
3AJAHUSA U1 ITPOBEPKHU YPOBHA OBYYEHHOCTU YMETH

1. Haiitu: P=(2A-3B)C, rzue

3 -2
2 5 3 0 4 5
A= - B= - C=|1 1
1 4 0 51 6
7 0
1 4 -2 1 2 0
2. Bemoguauts neiicteue: 3|5 2 1 |+4-|5 0 2.
7 0 3 8 5 4
1 4 -2 1 20
3. Bemoauuts geiicteue: 7-|5 2 1 |—-|5 0 2.
7 0 3 8 5 4

01
5 . 1 2 3
4. Haittu matpuiry C=A" —-3B, rme A= 01 2 ,B=|5 6].
0 3
-5 2\ (1 -4
5. BBINOIHUTE IEHCTBUE: . :
-2 0)\2 O
6. Haiiru npomssemenme Marpuupl  A=(5 7 -2) Ha  MarpHLy
2 3 1
B=|1 4 2|
-2 3 -1

1 -2 4\(2 -1 -1
7. Haiitu npoussenenune matpuri:| 0 -1 0 |- 0 1 -2
31 1)1 1 3

8. Haiitu npoussenenne matpur; AB u BA ,eciu A:(l 2 OJ, B:[O 1}.
3 45 51

1 -2 3)(3 3 -1

9. Haiitu npoussenenne matpur:| 0 3 4 |-|10 -4 3|

1 1 -4)\6 1 -1

2 -2 1)(-1 3 -1

10.Haiitu npoussenenne matpur:| 4 3 0f-|-5 -1 0|

-2 1 0){1 1 -1




1 4 1
11.Berumcauth onpenennteib 2 3 3.
0 2 4
2 -7 0
12.Berumcauts onpeneanrens |0 1 4.
-1 0 2
0O 5 4
13.Bberuucnuth onpenenurens (-5 0 4.
-1 -3 -2
14.BbIYMCIHUTD ONPEAEIUTENb TPETHErO MOPSAIKA PA3TOKEHUEM 110 KAaKOH-T100
-2 3 3
cTpoke miu crojoiy: -3 1 0f.
0 31
15.BBIUUCAUTD ONPENETUTENb TPETHETO MOPSAAKA Pa3I0KEHUEM IO KaKOH-1100
-3 2 6
CTpOKe Wi cTojomy: |—/ S 4.
-1 1 2
16.BBIUMCANTD ONIpPEeNeTUTENh TPETHETO MOPSAAKA PA3I0KEHUEM IO KaKOH-I100
1 1 7
cTpoke win crosiomy: |0 -2 -1,
2 3 0
-1 -8 2
17.Pemutsh ypaBuenue:|—3 0 —4|=8.
1 x 1
x 1 1
18.Pemuth ypaBuenue:(1 0 1|=-3.
2 2 -1
19.BeruuciuTh anredbpandeckoe JONONHEHHE A, ONPENCIUTENs MaTPHUILIBI
1 2 00
1 310
110 1]
0 01 2

20.Bpruncnuts anredpandeckoe JONOIHEHHE Ay, ONPENEIUTENs MAaTPHLIbI
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Pemuth cuctemsl ypaBHenuii MetogoM Kpamepa, ["aycca, MaTpuuHbIM

CIIOCOO0M:
2X+y+3z=1, 2% + X, — X3 =5, X+2y+z+7=0,
21) 2x+3y+z=1, 22) < X —2X%, + 2X3 = -5, 23) <2x+y—-z-1=0,
3X+2y+2=6. 7% + X, — X3 =10. 3x—y+2z-2=0.
2X+Yy+2—-7=0, X+2y+3z-8=0, —2X+Yy+6=0,
24) <X+2y+2-8=0, 25)<3x+y+z-6=0, 26) <x—-2y—-2-5=0,
X+y+2z-9=0. 2X+Yy+22-6=0. 3X+4y—-2z-13=0.
2X+y—-2=0, 2X+ Yy =5, X+Yy+z+2=0,
27) <3x+4y+6=0, 28) < x+3z =16, 29) < X—-y+2z2+7=0,
X+2z-1=0. 5y-1z=10. 2x+3y—-z-1=0.
2X—-y+2=3,

30)4x+3y—-2z=1
y+2z=8.

31. Pemuth OAHOPOJHYIO CHUCTEMY JIMHEWHBIX anreOpandecKux YypaBHEHUU
5x—-3y+4z=0

3x+2y—-z=0,
8x—-y+3z=0.
32. lansl koopauuatsl Touek A(13;5) u B(2;5;6). Haiiti koopauHaTs! BeKTopa
AB, 1mHy BEKTOpA.
33. Haiftu Hampapisitole KOCHHYChI BEKTOpa 6:5—%6, eciu 5=(1;2;1),
b=(5,10;-5).
34. Haiitu yroa Mexay BeKTOpaMu a= {1 2, 2} ub= { —2,6; 3}
-+

35. JlaHbl BEKTOpBI @ = 0,57—3] +3k, b= 5k. Haiitu ckaspHOe

IMPOU3BCACHHUEC BEKTOPOB.



36. Jlans Touxn A(3;-4;-2), B(2;5;~2). Haiiti mpoexmmio Bektopa AB Ha och,

COCTABJISIFOIIYIO C KoopauHAaTHBIMU ocsiMu OX, Oy yrisl o = 60°, p =120°
COOTBETCTBEHHO, a ¢ ochlo Oz — Tymoit yrox .

37. Beluucnuth  yroj, oOpa3oBaHHbI  BekTopamMu a=2—2]j+Kk #u
b=2i+3j+6kK.

38. Beruncauth npng; ,eciy a=2i — 2] +k, b=2i+ 3] +6K.

39. /laHbI BEKTOPHI a= 0,57—3] +3k, b=3i— ] +5k, c=4i+ ] +4K . Haiitu
MPOEKIIMIO BEKTOPA & Ha 0Ch BEKTOpa 2b - C. o

40. Ilpu xakux 3Ha4eHWsIX « U [ BekTtopbl a=«ai+7j+3kK u b=i+]+2k
KOJUTMHEAPHBI?

41. HaiiTu 3HaueHuWe «, NMPU KOTOPOM BEKTOPHI a= {a +1,3-2a;x —1} u
b= {1; 4; 4} MEPIIEHAUKYIISIPHBI.

42 .BbaucIuTh paboTy, MPOU3BEICHHYIO CHIION F= {3,2,4}, eCclii e¢ TOYKa
NPWIOKEHUST TIEpEeMeIaeTcs NPsIMOJIMHEHHO U3 mnosiokeHus A(2,-4,4) B
nonoxxenne B(4,2,3). Ilox kakum yriom K AB HalpasJieHA cuia F?

43.]J1aHbI TPH CHITBI E; = {1, -3, 4} : E; = {3, —4, 2} u E:; = {—1,1, 4}. Beraucnuts:
a) paBHOJICHCTBYIOIIYIO CUITY R uee BEJINYUHY;

44 TTon neiictBrueM cuibsl F = {5, 4,3} TEJIO TIEPEMECTUIIOCH U3 Havajla BEKTOpa

—_—

S= {2,1, —2} B ero KoHell. Berunciautb pabory 4 cuibl F, yron ¢ mexmay
HAIpPaBICHUAMH CHJIbI U TIEPEMEIICHHS U BETHUUHY ITPOEKITHH F naS.

45.]1ano ‘5‘ =1, ‘B‘ =2,¢p= (5’ 6) =120°. Byruncrurs: a)‘a X 5‘ 0)
\(25+6) x (a+ 26)\; B)\(5+36) x (35—6)\.

46.]lano ‘5‘ = ‘6‘ =5¢p= (5, 6) = 45°, BOIYMCINTS  TUIOMIATb TPEYTOJIbHUKA,
TMOCTPOCHHOTO Ha BEKTOPaX a— 26 u 3a+2b.

47.3amaHbl BEKTOPHI A = {3, -1, 2} ub= {1, 2, —1}. Haiitn KOOpIMHATHI BEKTOPOB:
a)axb; 6)(2a-+Db)xb; B)(zé—b')x(25+6).

48.Yupoctuts Beipaxkenue I1x(]+Kk)— jx(i+Kk)+kx(i+ j+Kk).

49. JlaHbl TpU CHIIBL: E; ={2,-1,-3} ,€ ={32,-1} = E; ={-4,1,3},

npuiiokeHHbie K Touke A(-1,4,-2). OnpeaenuTs BeIUYUHY W HAIPABJISIONIHC



KOCHMHYCBI MOMCHTA paBHO,IIefICTBYI-OHleﬁ O9TUX CHJI OTHOCHUTCIIBHO TOYKH

B(2,3,-1).

50.Beruncnuts 00beM TeTpasapa OABC, ecnOA=3i + 4], OB = —3] +k,
OC =2i +5k .

51.1IpoBepurts, KOMILIAHAPHBI ]I IAHHBIC BEKTOPBI:

)a_—2|+J+k b=i-2]j+3k,c=14i 13 + 7k;
6)a:2|+1—3k, b=3i-2j+3k,c=i-4j+k.

52.HaliTu KooparHaThl YETBEPTOM BepIIMHBI TeTpadipa ABCD, ecnu n3BecTHO,
9TO OHa JeKUT Ha ocu Oy, a 00bem TeTpadipa paBeH V:
2) A(-1,10,0), B(0,5,2), C(6,32,2),V =29;
6) A(0,1,1), B(4,3,-3),C(2,-11),V =2.

53. BBI‘{I/ICJ'II/ITB 00beM nmapaieNienume/1a, MOCTPOCHHOTO Ha BEKTOpax:
1)a=p—3q+r,b=2p+q—3r,c=p+2q+r ,rae p,q,r -B3aHMHO
MEPTICH/IKYIAPHBIC OPTEI;

)a 3m+5nb m+2nc 2m+7n, me‘m‘ 1/2H

@ =(m,n) =135

54.BekTtop c NEPICHANKYJIIPEH K BEKTOpaM aub , YTOJI MEXTY aub paBeH
30°. 3nasg, uTo ‘5‘ =6, ‘6‘ =3, H = 3, BBIUMCIUTD (556)

55.lokazats, uto Touku A(1, 0, 7), B(-1, -1, 2), C(2, - 2, 2), D(0, 1, 9) nexar B
OJIHOM IIJIOCKOCTH.

56.1anbr Bepmmabl mupamunbl A(2, 0, 4), B(O, 3, 7 ), C(0, 0, 6), D(4, 3, 5).
Boeluncnuth: a) miuomaas OCHOBaHUS TpeyrojbHuka ABC; 0) yron Mexmy
pebpamu AB u AC; B) 00beM MUPAMU/IBI.
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IMPUJIOKEHUE Ne2

3AJAHUA JJ1 TPOBEPKU YPOBHA OBYUYEHHOCTU BJAJAETH

YCTaHOBUTH COBMECTHOCTH M HAMTH 0011Iee pelieHue CUCTEM JIUHEeHHbIX

ypPaBHEHUi
3X, +2X, — X, + X, =1,
1. 32X + X, + 2%, —3X, =2,
5X, +3X, + X, —2X, =3.
2% + X, + X + X, =1,
3. 94X, = X3+ 2X, =2,
2%, +2X, +3X, =3.

3X, +4X, + X, + 2%, =3,
5.4 6X +8X,+2X;+5%, =7,
9x, +12x, +3X, +10x, =13.
—6X, +9X, +3X; +2X, =4,
7.4 =2X% +3X, + 59X, +4X, =2,
—4X, +6X, + 4%, +3X, =3.
X+ X, = X3 =X, =1,
9. ¢ X, + X, — 2%, +3X, =2,

X+ X, = X, — 9%, =—1.

4.

5x, +3X, +5X, +12x, =10,
2X, + 2X, +3X; +5X, =4,
X, + 77X, + 9%, +4X, = 2.
9x, —3X, + 5%, + 6%, =4,
6X, —2X, + 3, +4X, =5,
3%, — X, +3X; +14x, =-8.
—9x, +6X, + 7X; +10x, =3,
6. 9 —6X, +4X, +2X; +3X, =2,
-3, + 2X, —=11x, —15x, =1.
3X, — X, + 2%, + 5%, =—1,

8. 13X, —3X, +6X;, +15%, =3,

3%, — X, +3X; +14x, =-8.
2X, — X, + X3 — X, =3,

10. 42X, — X, + X, =2,

3X, =X, — X, =-1.

11. Haiitu o6miee peuieHre U GpyHAAMEHTAIBHYIO CUCTEMY PEIICHUNA OJTHOPOIHOM

CUCTEMBI JIMHEUHBIX YPABHEHUN:
2X + X, — X, =0,
3%, +2X, + X, =0,

X, —2X, + X3 =0,
1) 42X +5X,+3%, =0, 2)

3) <

X, + X, —2X; +2X, =0,
3X, +5X, + 6%, —4x, =0,

+3X, — 2X, =0, 4x, +5X, —2X, +3x, =0,
3X, + 4X, + 2, =0, TSR T T ER T,
X, +8X, —5X, =0. 3%, +8X, +24x, -19x, =0.
12. HaliTu IIMHY BEKTOpa a=2x- 3?/, eciu ‘)_(‘ =2 M =1 4()_(, 9) =60°.
13. Haiftu mmomaae TpeyrojibHHUKA, TOCTPOCHHOTO Ha BEKTOPax a=i- 2] +5K u
b=5j—7k.

14. lansl Bepuunbl Tpeyroiabauka A(2;0), B(—4;3), C(L5). Haiitu BHyTpeHHUit

yToJI TPEyTrobHUKA MPH BepIuHe A.

15. B tpeyroabnuke ¢ BepumuHamu A(1,-1,2), B(5,-6,2) u C(1,3,-1) HaiiTi BEICOTY

h:\ﬁ)’\.
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16. Hanwr Bepmmabl upamuasl A(2, 0, 4), B(O, 3, 7 ), C(0, 0, 6), D(4, 3, 5).
Boeruncnuth: a) mioiaib OCHOBaHuUs TpeyrojibHuka ABC; 0) yroi Mmexay pedpamu
AB u AC; B) 00beM NUPAMUJIBL; T) BEICOTY MUPAMUJIBI.
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SAJAHUA JUTA TUTIOBOI'O PACYHETA Ne 1

BAPHUAHT 1
2 -1 -3 2 -1 2
3aoanue 1. lanwr nee matpunel A=|1 -2 -1[;B=|3 -5 4 |.Haiitu: a) 4B;
3 4 2 1 2 1
0) A™; B) AA™
2X+Yy+3z=1,

3aoanue 2. Pemth cucteMy ypaBHEHHN ¢ 2X+3Y +2Z =1,
3X+2y+1z=6.
a) no ¢popmynam Kpamepa; 6) ¢ momoIibo oOpaTHOM MaTpUIlkl; B) MeTogoMm [ aycca.
3% +2X, — X, + X, =1,
3adanue 3. Haiitu ob1iee penieHne cucTeMsl 3 2X, + X, + 2%, —3X, = 2,
5X, +3X, + X, — 2%, = 3.

3aoanue 4. Haiitu oOliee penieHUWE CUCTEMbI U 3amucaTh (yHAAMEHTAIbHYIO

5x—-3y+4z=0
CHUCTEMY perieHui 13X+ 2y —z =0,
8x—-y+3z=0.
BAPUAHT 2
3 1 2 2 8 -5
3aoanue 1. lanw nee matpunel A=|2 4 3 |;)B=|3 -1 0 |.Haiitu: a) 4AB;
31 1 4 5 -3

0) At;B) AA™

2X—Yy+27=3,
3aoanue 2. Pemmth cucteMy ypaBHCHHN ¢ X + Y + 27 = —4,
4X+y+4z=-3.

a) no ¢popmynam Kpamepa; 6) ¢ momoIibo oOpaTHON MaTpUIlsl; B) MeTogoMm [ aycca.

5%, +3X, +5X, +12x, =10,
3aoanue 3. Haiitu oOiee pemenne cUCTeMbl 32X, + 2X, +3X; +5X, =4,
X, + 7X, + 9%, +4X, =2.
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3aoanue 4. Haiitu oOlee penieHUE CUCTEMbl U 3amnucaTh (yHAaMEHTAIbHYIO

5x—-6y+4z=0,
cuctemy pemieHuit < 3X -3y +z2=0,
2x -3y +3z=0.
BAPUAHT 3
2 1 -1 3 6 O
3aoanue 1. lanel npe Matpunel A=2 1 1 [;B=|2 4 -6 |.Haiitu: a)4B;
1 0 1 1 -2 3

0) At;B) AA™

3X—-y+1z=12,
3aoanue 2. Pemuth cuctemMy ypaBHeHUH 4 X +2Y + 47 = 6,
SX+Yy+2z=3.

a) o popmynam Kpamepa; 6) ¢ momorsro oOpaTHON MaTpHIlbl; B) MeToaoM ['aycca.

X, —4X, + 2%, =-1
3aoanue 3. Haiitn obuiee pemieHUE CUCTEMBI 3 2X, —3X, — X, —5X, =7,
X, =Xy — X, =—1.

3aoanue 4. Haiitu oOlee penieHUWE CUCTEMbl U 3amucaTh (yHAaAMEHTAIbHYIO

X+2y—-5z2=0,
CHUCTEMY pelieHui 12X —4y +2 =0,
3Xx-2y—-4z=0.
BAPUAHT 4
-6 1 11 3 0 1
3aoanue 1. Jlanb ne matpuniel A=| 9 2 5 ;B=|0 2 7 |.Halitu: a) 4B;
0 3 7 1 -3 2
0) A™; B) AA™
2X—Yy+3z=-4,

3aoanue 2. Pemuth cuctemy ypaBHeHHH ¢ X +3Y —z =11,
X—2y+22=-1.

a) o ¢popmynam Kpamepa; 6) ¢ momoIpro 00paTHOM MaTpullbl; B) METOI0M [ aycca.
2
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2X, + X, + X + X, =1,
3aoanue 3. Haiitu o01ee pelieHne CUCTEMBI { X, — X; + 2X, = 2,
2X, + 2X, +3X, = 3.

3aoanue 4. Haiitu obuiee pelieHWe CUCTEMbl M 3amucarth (PyHIaMEHTAIbHYIO

X+y+z=0,
cUCTeMy perieHui 12X —3y +4z =0,
3Xx—-2y+52=0.
BAPUAHT 5
3 1 2 0 -1 2
3aoanue 1. Nanpl nBe matpunpl A=| -1 0 2 |;B=2 1 1 |. Haiitu: a) 4B;
1 21 3 7 1
0) At;B) AA™
3X—-2y+4z =12,
3aoanue 2. Pemuth cucteMy ypaBHEHHI ¢ 3X + 4y — 27 = 6,
2X—-y—z=-9.

a) no ¢popmynam Kpamepa; 6) ¢ momoIibro oOpaTHOM MaTpuIlsl; B) MeTogom [ aycca.

9%, —3X, + 5%, + 6%, =4,
3aoanue 3. Haiitu oOuiee pemieHne cucteMsl ¢ 6X, —2X, +3; +4X, =95,
3X, — X, +3X; +14x, =-8.

3aoanue 4. Haiitu oOlee penieHUE CUCTEMbl U 3amucaTh (yHAAMEHTAIbHYIO

X+2y+4z=0,
CUCTEMY perieHul 19X+ Yy + 2z =0,
4x-y—-27=0,
BAPHUAHT 6
2 3 2 3 2 -1
3aoanue 1. Jlaner ne matpuniel A=|1 3 -1;B=|3 1 2 |. Halitu: a) 4B;
4 1 3 5 3 0

0) At;B) AA™
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8Xx+3y -6z =-4,
3aoanue 2. Pemmth cucteMy ypaBHEHHNS X+ Y —Z = 2,
4x+y—-3z=-5.

a) o ¢popmyinam Kpamepa; 6) ¢ momoIibo oOpaTHON MaTpHIlsl; B) MeTogoM ["aycca.

3X, +4X, + X3 +2X, =3,
3aoanue 3. Haiitu oOmiee pemieHue cucTeMsl ¢ 6X, +8X, +2X; +5X, =7,
9x, +12x, +3x, +10x, =13.

3aoanue 4. Haiitu obuiee pelieHWe CUCTEMbl M 3amucarth (PyHIaMEHTAIbHYIO

3X—-y+12z=0,
CUCTEMY pelieHui §2X +3y —4z =0,
5x+2y-3z=0.
BAPUAHT 7
6 7 3 2 0 5
3aoanue 1. Jlaner nBe matpunel A=|3 1 0[;B=4 -1 -2 |.Haiitu: a) 4B;
2 2 1 4 3 7

0) A%;B) AA™

4X+y—-32=09,
3aoanue 2. Pemith cucteMy ypaBHEHHN ¢ X+ Y —Z = =2,
8x+3y—-6z=12.

a) no ¢popmynam Kpamepa; 6) ¢ momoIibo oOpaTHOM MaTpuIlsl; B) MeTogom ["aycca.

3X, + 2X, + 2%, + 2X, =2,
3adanue 3. Haiitu ob1iee pemieHue cucteMsl § 2X; +3X, + 2X; +5X, =3,
X + X, +6X, — X, =7.
3aoanue 4. Haiitu oOlee penieHUE CUCTEMbl U 3anucaTh (yHAaMEHTAIbHYIO
X—2y+2z2=0,
cucTeMy penieHuit { 3X + 3y +5z =0,
4Xx+y+62=0.
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BAPUAHT 8
-2 3 4 3 31
3aoanue 1. lanwl nee matpunel A=| 3 -1 —4|;B=|0 6 2 |.Haiiru: a) 4B;
-1 2 2 1 9 2
0) At;B) AA™
2X+3y+4z=3,

3aoanue 2. Pemith cucteMy ypaBHEHHH ¢ /X —DY = -8,
4x -2z =8.
a) o popmynam Kpamepa; 6) ¢ moMmoripro oOpaTHON MaTpuIlbl; B) MeTo0M [ aycca.

—9x, +6X, + 7X; +10x, =3,
3aoanue 3. Haiitu oOuiee pemenue cucteMsl 3 —6X, +4X, +2X; +3X, =2,
—3X, + 2X, —11x, —15x%, =1.

3aoanue 4. Haiitu oOiee pernieHUE CUCTEMBI U 3amucaTh (yHIaMEHTAIbHYIO

2X+Yy-3z=0,
CUCTEeMY pemieHuit < X + 2y —4z =0,
X—y+z=0.
BAPUAHT 9
1 7 3 6 5 2
3aoanue 1. lanwl nee Matpuiel A=\ —4 9 4 ;B=|1 9 2 |.Haiitu: a) AB; 0)
0O 3 2 4 5 2

A*;B) AA™
2X+3y+4z =12,

3aoanue 2. Peiuth cucreMy ypaBHEHH ¢ /X —5Y + Z = —33,
Ax+27 =—1.

a) mo opmynam Kpamepa; 6) ¢ moMmorsro oOpaTHOM MaTpHIIbl; B) MeToaoM ['aycca.

6X, +4X, +2X;, + X, =4,
3aoanue 3. Haiitu o01iee pelieHne CUCTEMBI 3 3X, + 2X, +4X, + X, =3,

9x, +6X, + 3%, + X, =6.
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3aoanue 4. Haiitu oOlee penieHUE CUCTEMbl U 3amnucaTh (yHAaMEHTAIbHYIO

2X—-y+2z2=0,
cucTemy perieHuit 14X+ Yy +5z=0,
2Xx+2y+3z2=0.
BAPHUAHT 10
2 6 1 4 -3 2
3aoanue 1. lanwl nee matpunel A=|1 3 2;B=|-4 0 5 |.Haiitu: a) 4B;
011 3 2 -3

0) At;B) AA™
X+4y—-17=06,
3aoanue 2. Pemiuth cuctemy ypaBHeHui 40y + 4z = —20,
3X—2y+52=-22.
a) o popmynam Kpamepa; 6) ¢ momorsro oOpaTHON MaTpHIlbl; B) MeToaoM ['aycca.

—6X, +9X, + 3%, + 2X, =4,
3aoanue 3. Haiitu oOee peleHne cuCTeMBbl | —2X, + 3X, + 95X, +4X, = 2,
—4X, +6X, + 4%, +3X, =3.

3aoanue 4. Haiitu oOiee pernieHUE CUCTEMBbI U 3amucaTh (yHIaMEHTAIbHYIO

4x+y+4z=0,
cucteMmy pemieHuit {3X —2y —z =0,
7x—y+3z=0.
BAPHUAHT 11
6 9 4 111
3aoanue 1. Jlansl nBe matpunpl A=| -1 -1 1|;B=|3 4 3|. Haiitu: a) 4B;
10 1 7 0 5 2
0) At;B) AA™
3X—-2y+4z =21,
3aoanue 2. Peiuth cucreMy ypaBHeHHH < 3X + 4y —27 =9,
2x—-y—-12=10.
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a) o ¢popmynam Kpamepa; 6) ¢ momoIibro oOpaTHON MaTpHIlkl; B) MeTogoMm ["aycca.

6X, +3X, + 2X; +3X, =5,
3aoanue 3. Haiitn o01ee pelieHne CUCTEMBI 4 4X, + 2X, + X; + 2X, =4,
4x, +2X, + 3%, +2x,=0.

3aoanue 4. Haiitu oOiee pernieHUE CUCTEMbl U 3amnucaTh (yHIaMEHTAIbHYIO

3X—2y+2=0,
CUCTEMY pelieHuit < 2X + 3y —5z =0,
5x+y—-4z=0.
BAPHUAHT 12
1 0 3 3 5
3aoanue 1. Jlaner nBe matpunel A=|3 1 7 |;B=|-3 0 1 |. Haiitu: a) 4B;
2 1 8 5 6 -4
0) A™";B) AA™
3Xx—2y—-5z =5,
3aoanue 2. Pemith cuctemMy ypaBHeHHH ¢ 2X +3Yy —4z =12,
X—2y+3z=-1.

a) o opmynam Kpamepa; 6) ¢ momoribro oOpaTHOM MaTpHIIbl; B) MeToaoM [ aycca.

3X, — X, + 2%, + 5%, =—1,
3adanue 3. Haiitn ob1ee penieHne cucTeMsl 4 3X, —3X, 4+ 6X, +15%, = -3,
3X, — X, +3X; +14x, =-8.
3aoanue 4. Haiitu oOlee penieHWE CUCTEMbl U 3amucaTh (yHAaAMEHTAIbHYIO
5x+y+2z=0,
cucTeMy pemieHui < 3X + 2y —3z2 =0,
2X—y+12=0.
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BAPUAHT 13
5 1 -2 3 55
3aoanue 1. lanwl nee Matpuiiel A=|1 3 -1|;B=|7 1 2 |.Haiitu:a)A4B; 0)
8 4 -1 1 6 0
A*;B) AA™
4x+y+4z =19,

3aoanue 2. Penmth cucteMy ypaBHeHHH < 2X — Y + 27 =11,
X+y+2z=8.

a) o popmynam Kpamepa; 6) ¢ momorsro oOpaTHON MaTpuIlbl; B) MeToaoM ["aycca.
[(3X, + X, + X, + 2%, =2,

SX, +  2X, +5X,=-2,

6X, + X, + 5%, + 7X, =4,

2X, + X, + 2%, + 2X, = 2.

3aoanue 4. Haiitu o01iee pelneHnue CuCTeMsbl <

3aoanue 5. HaiiTu oOlee penieHWE CUCTEMbl U 3amucaTh (yHAaAMEHTAIbHYIO

X+2y—-5z2=0,
CHUCTEMY penieHui X — 2y —4z =0,
2x -9z =0.
BAPUAHT 14
2 2 5 1 -1 1
3aoanue 1. Jlanel nBe matpunsl A=|3 3 6 |;B=2 3 3 |. Haiitu: a) 4B;
4 3 4 1 -2 -1
0) A™;B) AA™
2X—Yy+2z2=0,

3aoanue 2. Petuuth cucremy ypaBHeHHid {4X+ Y + 4z =6,
X+Yy+22=4.

a) o ¢popmynam Kpamepa; 6) ¢ momoIibro oOpaTHON MaTpHIlsl; B) MeTogoMm ["aycca.

X, + X, — X3 — X, =1,
3aoanue 3. Haiitu ob1ee pelieHne CucTeMsl 3 X, + X, — 2X; +3X, = 2,

X, + X, — X, — 9%, =-1.
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3aoanue 4. Haiitu oOlee penieHUE CUCTEMbl U 3amnucaTh (yHAaMEHTAIbHYIO

Xx—3y+5z2=0,
cUCTeMy petieHuit < X + 2y —3z =0,
2X—-y+22=0.
BAPHUAHT 15
1 -2 5 1 1 1
3aoanue 1. lanwl nee matpunel A=|3 0 6 ;B=|2 3 3 |.Haiitu: a) 4B;
4 3 4 1 -2 -1
0) At;B) AA™
2X—-Yy+22 =38,

3aoanue 2. Pemiuth cuctemMy ypaBHeHUH { X+ Y + 2z =11,
AX+y+4z =22

a) o popmynam Kpamepa; 6) ¢ momorsro oOpaTHON MaTpHIlbl; B) MeToaoM ['aycca.

2X =X, + X =X, =3,

3aoanue 3. Haiitu obuiee pemeHue cucTeMsl 3 2X; — X, + X, = 2,

3%, — X3 — X, =—1.
3aoanue 4. Haiitu oOiee perieHUE CUCTEMBI U 3amucaTh (yHIaMEHTAIbHYIO
2X—Yy+22=0,
cucTeMy perieHuit 43X + 2y —3z =0,
5x+y-z=0.
BAPHUAHT 16
5 4 2 5 4 -5
3aoanue 1. Jlanel nBe matpunel A=|1 2 4 |;B={3 -7 1 |.Haiitu: a) 4B;
3 05 1 2
0) A™;B) AA™
2X—-y—-3z=-9,

3aoanue 2. Pemiuth cuctemMy ypaBHeHHH ¢ X + 5y + Z = 20,
3Xx+4y+2z =15.
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a) o ¢popmynam Kpamepa; 6) ¢ momoIbpro 00paTHOM MaTpHIlbl; B) METOI0M [ aycca.

2X, + X, + 3%, + X, =6,
3adanue 3. Haiitu ob1iee penieHne cucTeMsl 43X, +5X, +2X, + 2X, =4,
OX +4X, + X, +7X, =2

3aoanue 4. Haiitu oOiee pernieHUE CUCTEMbl U 3amnucaTh (yHIaMEHTAIbHYIO

2Xx—-Yy+3z=0,
cucteMmy peuieHuit < X —3y + 2z =0,
X+2y+z2=0.
BAPUAHT 17
31 0 2 7 0
3aoanue 1. Jlanb nBe matputiel A= 4 3 2 |;B=|5 3 1 |. Haiitu: a) 4B;
2 2 -7 1 6 1
0) At;B) AA™
2x—-Yy—-32=0,

3aoanue 2. Pemuith cuctemMy ypaBHeHHH 43X +4Yy + 22 =1,
X+5y+2z=-3.

a) o popmynam Kpamepa; 6) ¢ momorsro oOpaTHOM MaTpHIlbl; B) MeToaoM ['aycca.
2X +3X, +4X; + X, =2,
3adanue 3. Haiitu ob1iee penieHne CucTeMsl 3 X, + X, + 7 X; + X, =6,
3X, +2X, + X; + 5%, =8.
3aoanue 4. Haittu oOiee perieHUE CUCTEMBI U 3amucaTh (QyHIaMEHTAIbHYIO
X—3y—-2z=0,

cucTemy pemieHuit 13X —y +4z=0,

2X—-2y+1z7=0.
BAPUAHT 18
8 -1 -1 3 2 5
3aoanue 1. Jlanel e matpunsl A=| 5 -5 -1|;B=|3 2 1 |. Haiitu: a) 4B;
10 3 2 1 0 2

0) A™;B) AA™

10



IIpuiioxkeHue 3. 3aaHus JJi1 TUNIOBBIX pacyeTOB

—-3X+5y+62=-8§,
3aoanue 2. Pemmth cucteMy ypaBHEHHN < 3X + Y +Z = —4,
X—4y -2z =-9.

a) o ¢popmyinam Kpamepa; 6) ¢ momoIibo oOpaTHON MaTpHIlsl; B) MeTogoM ["aycca.

2X, — X, + X3+ 2X, =2,
3aoanue 3. Haiitu ob1iee peleHne cucTeMsl | 6X, —3X, + 2, +4X, =3,
6x, —3X, +4X, +8x,=9.

3aoanue 4. Haiitu oOlee penieHUE CUCTEMbl U 3amnucaTh (yHAaMEHTAIbHYIO

5x+y—-2z=0,
cucTemy perieHuit 13X — Yy + 2z =0,
2X+2y—-3z=0.
BAPUAHT 19
3 -7 2 0 5 -3
3aoanue 1. Jlaner nee matpuniel A=|1 -8 3|;B=|2 4 1 |. Haiitu: a) 4B;
4 -2 3 2 1 -5

0) A™;B) AA™

3X+y+z=-4,
3aoanue 2. Pemith cucteMy ypaBHEHHHN { —3X+9Y + 62 = 36,
X—4y -2z =-109.

a) o popmynam Kpamepa; 6) ¢ momorsro oOpaTHOM MaTpHIlbl; B) MeToaoM ['aycca.

X, — 2X, — X3 +3X, =5,
3aoanue 3. Haiitu ob1ee pelieHne cucTeMsl { 2X, —4X, — 2x; +6X, =10,
2X +X, +Xx,=20.

3aoanue 4. Haiitu oOlee penieHUE CUCTEMbl U 3anucaTh (yHAaAMEHTAIbHYIO

3X+2y-3z=0,
cUCTeMy pemeHui < 2X -3y +2 =0,
5x-y-2z=0,

11



IIpuiioxkeHue 3. 3aaHus JJi1 TUNIOBBIX pacyeTOB

BAPUAHT 20
3 -1 0 -1 0 2
3aoanue 1. lanwl nee matpunel A=|3 5 1[;B=| 1 -8 5 |.Haiiru:a)A4B;
4 -7 5 3 0 2
0) At;B) AA™
3X—y+z=-11,

3aoanue 2. Pemith cucteMy ypaBHEHHH ¢ OX+ Y + 27 =8,
X+2y+4z=16.

a) o hopmynam Kpamepa; 6) ¢ moMmoribro oOpaTHOM MaTpHIIbl; B) MeToaoM [ 'aycca.

3%, —2X, + 5%, + 4%, =2,
3aoanue 3. Haiitu oOuiee pelenue cucteMsl § 6%, —4X, +4Xx, +3X, =3,
9x, — 6X, +3X, + 2%, =4.

3aoanue 4. Haiitu oOiiee pernieHUE CUCTEMBbI U 3amucaTh (yHIaMEHTAIbHYIO
4x —y+52=0,

cucTemy perieHuit 32X —3y + 2z =0,
2X+2y+3z=0

SAJAHUA JJIA TUIIOBOI'O PACYETA Ne 2

Bapuanr 1
3ananme 1. J{ansl BekTophl d=2i —3j +k, b=j+4k, ¢ =5 +2] —3k . Heo6xoaumo:
a) BBIYHCIHTD CMEIIAHHOE [IPOU3BEICHHE TPEX BEKTOPOB &,h , €
0) BBIYMCIIMTHh BEKTOPHOE TIPOU3BEICHUE BEKTOPOB 8 | C |
B) BEIYUCJIUTH CKAJIAPHOE IPOU3BEICHHIE BEKTOPOB b U C |
I') IPOBEPUTH, OYyAYT JIM KOJUTMHEAPHBI UM OPTOTOHAJIBHBI BEKTOpa d U C ;
1) GyIyT 1M KOMIIAHAPHBI BEKTOPHI &, 20, 3C;

€) HaliTH MPOEKIUIO BEKTOpa a Ha BeKTop 2b +3C.

3ananue 2. Bepiuunbl nupaMuabl HaXoaaTcs B Toukax A(3,4,5), B(1,21), C(-2,-3,6),
D(3,-6,—3). Beraucauts: a) miomans rpanu ACD ; 6) 06beM nmupamuasl ABCD .

3amanue 3. Cuna F =(5,-3,9) mpuioxena k touke A(3,4,—6). Boruncauts: a)

paboty cuibl F B ciydae, KOrja TO4Ka €€ MPUIOKEHUS, JBUTasCh IPSIMOIMHENHO,

12



IIpuiioxkeHue 3. 3aaHus JJi1 TUNIOBBIX pacyeTOB

nepeMeIaeTcsi B TOUKY B(2,6,5); 0) MOayJb MOMEHTa CHJIbI F OTHOCHUTEIIBHO

TOuku B.

Bapuanr 2

Bapanme 1. Jlanbl BekTOphl a=3i +4j+k , b=i-2j+7k , €©=31-6j+21k

Heo0Oxonnmo:

—

a) BEIYMCITUTH CMEIIaHHOE MTPOU3BEICHNE TPEX BEKTOPOB a,b , C;
0) BBIUMCIUTHh BEKTOPHOE IPOU3BEICHUE BEKTOPOB 8 U C ;

B) BEIYHCIIUTH CKAJIAPHOE IPOU3BEICHHIE BEKTOPOB b U C |

T') MPOBEPUTH, OYAYT JIH KOJUTMHEAPHBI MM OPTOrOHAIBHBI BeKTOpa b u G
1) OyayT 1M KOMILIaHAPHEI BEKTOPHI 23 ,-3b, €]

€) HaliTH MPOEKIUIO BEKTOpa d Ha BEKTOp 2b +3C.

3aganue 2. Bepmunbl nupaMuapl HaxonsTcs B Toukax A(-7,-56), B(-25-3),
C(3-24), D(12,2). BoruncauTs: a) mwiomans rpand  BCD; 6) 00beM mUpamMujbl
ABCD.

3aganme 3. Cuna F =(-3,1,—9) npunokena k touke A(6,—3,5). Boruucuts: a)

paboTy cuiibl F B cilydae, KOrja TOUKa €€ MPUII0KEHHS], IBUrasCh IPIMOIMHENHO,

MEPEMEIIAETCS B TOUKY B(9,5,—7); 0) MOIyJIb MOMEHTa CHJIBI F OTHOCHTEIHEHO

TOYKH B.

Bapuanr 3
Baganue 1. [lanbl BekTOphl a=2i —4j—-2k , b=7i+3], ¢c=3i+5]-7k .
HeoOxoaumo:
a) BBIYHCITMTD CMEIIAHHOE [IPOU3BEICHHE TPEX BEKTOPOB &,h , ¢
0) BBIUMCIIUTH BEKTOPHOE IPOU3BEICHUE BEKTOPOB 8 | C ;
B) BBIYMCIIMTD CKAJIAPHOE IPOU3BEICHHE BEKTOPOB b u € ;
I') IPOBEPUTH, OYyAYT JIM KOJUTMHEAPHBI UM OPTOTOHAJIBHBI BEKTOpa d U C ;
1) OyIyT M KOMILIaHAPHEI BEKTOPHI 33 ,2b , 3¢ ;
€) HaliTh IPOEKIMIO BEKTOpa d Ha BeKTop 2b +3C.

3amanue 2. Bepummubl mmpampasl Haxomsarcs B Toukax A(L31l), B(-146) ,
C(~2,-3,4), D(34,~4). BoraucauTs: a) mwiomaas rpand  ACD ; 6) 00beM MUPaMuUIbI
ABCD.

13



IIpuiioxkeHue 3. 3aaHus JJi1 TUNIOBBIX pacyeTOB

3amanne 3. Cuna F :(2,19,—49) IPUJIOKEHA K TOYKE A(5,3,4). Beruucnuts: a)

paboTy CHIIBI F B Cilydae, KOTjJa TOUKa €€ MPHUI0KEHHS, IBUrasiCh IPSIMOIMHENHO,
MepeMeIaeTcsi B TOUKY B(6,—4,—1); 0) MOy MOMEHTA CHJIBI F OTHOCHTEIBHO

TOYKU B.

Bapuanr 4
Bamanme 1. Jlauel BekTophl a=-71 +2k , b=2-6j+4k , €=i-3j+2k
Heo0Oxonnmo:
a) BBIYMCITMTD CMEIIAHHOE [POU3BEICHHE TPEX BEKTOPOB &,h , ¢ ;
0) BBIUMCIIUTH BEKTOPHOE MIPOU3BEICHUE BEKTOPOB & | C ;
B) BBEIYUCJIUTH CKAJIAPHOE IPOU3BEICHHIE BEKTOPOB b U C |
I') IPOBEPUTH, OYAYT I KOJIMHEAPHBI MIIH OPTOrOHAIBHBI BEKTOpa b U ¢ ;
1) OyIyT 1M KOMILIAHAPHBI BEKTOPHI 23 ,4b , 3¢
€) HAlTH ITPOEKIMIO BEKTOpa d Ha BekTop 2b +3C.

3aganue 2. Bepiuuubl mupamuasl Haxoadarcs B Toukax A(241), B(-3-24),
C(35-2), D(4,2-3) . BeraucauTh: a) mwiomans rpand  ABD; 6) 00beM IUpaMubl
ABCD.

3ananue 3. Cuna F =(—4,5,~79) npunoxena k Touke A(4,-2,3). Beraucmnts: a)

paboTy cuibl F B Cilydae, KOT/Ja TOYKa €€ MPHUII0KEHHUS, IBUTasiCh MPSMOIHHEIHO,
MIEPEMEIIAETCS B TOUKY B(?,O,—3); 0) MOIyJb MOMEHTa CHJIBI F OTHOCHTEIBHO

TOYKU B.

Bapuanr S
Bapanme 1. Jlanbl BekTopbl a=-4i +2j-k , b=3i+5j-2k , ¢c=]j+5k .
Heobxoaumo:

—
—

a) BBIYUCIIUTH CMEIIAHHOE TTPOU3BEICHUE TPeX BEKTOpoB a,bh , € ;
0) BBIYMCIIMTHh BEKTOPHOE IIPOU3BEICHUE BEKTOPOB 8 | C |

B) BBIYMCIIUTH CKAISAPHOE NPOU3BEIECHUE BEKTOPOB b 1 C ;

I') IPOBEPUTH, OYIYT JIM KOIIMHEAPHb] UM OPTOrOHAIbHBI BEeKTOpa @ U b |
1) OyyT 11 KOMILIAHAPHBI BEKTOPHI &,6b , 3C;

€) HaliT¥ IPOEKIIMIO BEKTOpa d Ha BeKTop 2b +3C.
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IIpuiioxkeHue 3. 3aaHus JJi1 TUNIOBBIX pacyeTOB

3aganue 2. Bepumubl nmupamuabpl HaxomaTcs B Toukax A(-5-3,-4), B(146),
C(32-2), D(8,-2,4). Boumciuth: a) miomaas rpagn ACD ; 6) 00beM MHPaMUJIbI
ABCD.

3aganue 3. Cuia IE:(4,11,—6) MPUJIOKEHA K TOUYKE A(3,5,1). Breraucnuts: a)

paboTy cuIbl F B cilydae, KOTjJa TOUKa €€ MPHUI0KEHHs, IBUrasiCh IPSIMOIMHENHO,
nepeMenaeTcsi B TOUKy B(4,—2,—3); 0) MOy MOMEHTA CHIIbI F OTHOCHTEIBLHO
TOYKH B.

Bapuanr 6
Bagmanme 1. Jlanbel BekTopel a=3( —2j+k , b=2j-3k , ¢c=-37+2j-k .
Heobxomanumo:
a) BBIYUCIIUTH CMEINIAHHOE TTPOU3BECHUE TPEX BEKTOPOB a, b,c;
0) BEIYMCIIUTHh BEKTOPHOE IIPOU3BEACHUE BEKTOPOB d | C |
B) BBEIYMCIIUTH CKAISAPHOE NPOU3BEAECHUE BEKTOPOB b 1 C ;
') IPOBEPUTH, OYYT JIU KOJUJTMHEAPHBI UM OPTOrOHAJIBHBI BEKTOpa & U C
1) OyILyT JI1 KOMILIAHAPHBI BEKTOPHI 53, 4b , 3¢
€) HaliTh IPOEKIIMIO BEKTOpa d Ha BeKTop 2b +3C.

3apanue 2. Bepmmubl mupamuasl Haxomarcs B Toukax A(34,2), B(-23-5),
C(4,-3,6), D(6,-53) . Beiunciuth: a) mwiomans rpadd ABD ; 6) 00bEM MUPaMUIbI
ABCD .

3amanue 3. Cuma F =(3,-5,7) npuinoxena k touke A(2,3,-5). Bbruncauts: a)

paboTy cuiIbl F B cilydae, KOrjJa TOUKa €€ MPUII0KEHHS, IBUrasCh IPIMOIMHENHO,

nepeMeniaeTcss B TOUKY B(O,4,3); 0) MOIyJIb MOMEHTa CUJbl F OTHOCUTEIBHO

TOYKU B.

Bapuaur 7
Bapmanme 1. Jlanbl BekTopbl da=4i —j+3k , b=2i+3]-5k , c=7i +2]+4k .
Heobxoaumo:
a) BBIYHCIINTh CMEUIAHHOE MTPOU3BEACHUE TPEX BEKTOPOB a, b , C,
0) BBIYMCIIMTHh BEKTOPHOE MIPOU3BEICHUE BEKTOPOB 8 | C |
B) BEIYMCJIUTh CKAJIAPHOE ITPOU3BEICHHE BEKTOPOB b U € ;
I') IPOBEPUThH, OYIYT JIM KOIIMHEAPHb] UM OPTOrOHAIBHBI BeKTOpa b U ¢
1) OyIyT 1M KOMILJIAHAPHBI BEKTOPHI 7a,2b , 5C ;

€) HaliTH MPOEKIUIO BEKTOpa a Ha BeKTop 2b +3C.
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IIpuiioxkeHue 3. 3aaHus JJi1 TUNIOBBIX pacyeTOB

3amanue 2. Bepumubl nmupamuasl Haxonstces B Toukax A(-4,63), B(3-51),
C(2,6,-4), D(2,4,-5) . BeruucauTs: a) miomaas rpand ACD ; 6) 00beM IupaMubl
ABCD.

3amanne 3. Cuna F :(5,4,11) MPUJIOKEHA K TOYKE A(6,1,—5). Breraucnuts: a)

pa60Ty cuibl F B ClIydac, Koraa ToO4ka €€ IpUaI0KCHUA, IBUTAACH prIMOHHHGﬁHO,

nepeMeIaeTcss B TOUKY B(4,2,—6); 0) MOJyJIb MOMEHTa CHJIbI F OTHOCHUTEIHHO

TOYKU B.

Bapuant 8
Baganme 1. Jlanbl BexTOphl a=4i +2j-3k , b=2i+k , €=-12i-6]+9k .
HeoOxoaumo:
a) BBIYHCIIHTD CMEIIAHHOE [IPOU3BEICHHE TPEX BEKTOPOB &,h , €
0) BBIUKCIUTH BEKTOPHOE IPOU3BEICHUE BEKTOPOB 8 | C ;
B) BEIYHCJIUTH CKAJIAPHOE IPOU3BEICHHIE BEKTOPOB b U C |
') IPOBEPUTH, OYYT JIU KOJJTMHEAPHBI UM OPTOrOHAJIBHBI BEKTOpa 4 U C |
1) OyIyT M KOMILIAHAPHBI BEKTOPHI 28,30, —4C

€) HaliTh IPOEKIMIO BEKTOpa d Ha BeKTop 2b +3C.

3amanue 2. BepuwuHbl nupamuabl Haxoasarcs B Todukax A(7,58), B(-4,-53),
C(2,-35), D(51,~4) . Borumcnuth: a) miomaas rpadu BCD; 0) 00beM MUpamMuIbI
ABCD.

3ananmne 3. Cuia F =(-9,5,7) mpuoxena K TOYKe A(1,6,-3). Beruncuuts: a)

paboty cuisl F B cilydae, KOrja TOUKa €€ MPUII0KEHHs], IBUrasch IPIMOIMHENHO,

MEPEMEIIAETCS B TOUKY B(4,—3,5); 0) MOIyJIb MOMEHTA CHJIBI F OTHOCHTEIHLHO

TOYKH B.

Bapuanr 9
Baganme 1. Jlaubl BeKTOpbl a=—i +5k , b=-3+2j+2k , C=-2i—4]+k .
HeoOxoaumo:
a) BBIYHCIIMTD CMEIIAHHOE [POU3BEICHHE TPEX BEKTOPOB &,h , €
0) BBIUMCIIUTH BEKTOPHOE MIPOU3BEICHUE BEKTOPOB 8 | C ;
B) BEIYUCJIUTh CKAJIAPHOE IPOU3BEICHHIE BEKTOPOB b U C |
I') IIPOBEPUTH, OYIyT M KOJJIMHEAPHBI UM OPTOrOHANIBHEI BeKTOpa b 1 ¢
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IIpuiioxkeHue 3. 3aaHus JJi1 TUNIOBBIX pacyeTOB

1) OyIyT 1M KOMILIaHAPHEI BEKTOPHI 78 ,2b , —3C;
€) HaliTh IPOEKIIMIO BEKTOpa d Ha BeKTop 2b +3C.

3amanme 2. BepumHbl nupaMuibl Haxonsarcs B Toukax A(3-26), B(-6,-23),
C(1LL-4), D(4,6,-7). Boumuciuth: a) miomans rpadd ABD ; 0) 00beM MUpaMuUIbl
ABCD.

3amanne 3. Cuna F =(6,5,—7) MPUJIOKEHA K TOYKE A(7,—6,4). Beraucnuts: a)

pa60Ty cuibl F B ClIydac, Koraga ToO4kKa €€ IPUaI0KCHUA, IBUTAACH prIMOHHHGﬁHO,

nepeMeIaeTcss B TOUKY B(4,9,—6); 0) MOJyJIb MOMEHTa CHJIbI F OTHOCHUTEIHLHO

TOYKU B.

Bapuant 10
Baganme 1. JlaHbl BekTOopbl a=6i —4j+6k , b=9-6j+9% , <C=i-8k .
Heob6xomnmo:

—

a) BBIYMCIIMTH CMEIIIaHHOE ITPOU3BEACHUE TPEX BEKTOPOB d,0 , C;
0) BEIYMCIIUTHh BEKTOPHOE IIPOU3BEICHUE BEKTOPOB d | C |

B) BBIUMCIIUTH CKAJISAPHOE NPOM3BEIEHNE BEKTOPOB b 1 C ;

I') IPOBEPUTH, OYIYT JIM KOJUTMHEAPHBI MM OPTOrOHANbHbI BEKTOpad U b |
1) OyIyT 1M KOMIIAHAPHBI BEKTOphI 3d,—4b , —9C ;

€) HaliTh IPOEKIMIO BEKTOpa d Ha BeKTop 2b +3C.

3apanue 2. Bepumnbl nupamuisl HaxoasTes B Toukax A(-5-4,-3), B(7,3-1),
C(6,-2,0), D(3,2,~7) . Beruucauts: a) miomaas rpand BCD ; 6) 00beM mupaMubl
ABCD.

3amanue 3. Cuma F =(-5,4,4) npunoxena k touke A(3,7,-5). Beruucints: a)

paboTy cuibl F B Cllydae, KOrja TO4YKa €€ MPHUJIOKEHHS, JBUrasCh IMPAMOIUHENHO,

MEePEMEIAECTCS B TOUKY B(2,—4,1); 0) MOAyJ b MOMEHTa CHJIbI F OTHOCHUTEIHHO

TOYKH B.

Bapmuanr 11
Baganue 1. Jlanel BekTOphl a=5i —3j+4k , b=2i-4j-2k , ¢=3+5]-7k .
Heob6xoaumo:

—

a) BBIYUCIIUTH CMENIAHHOE TTPOU3BEJICHUE TPeX BEKTOpoB a,b , € ;
17



IIpuiioxkeHue 3. 3aaHus JJi1 TUNIOBBIX pacyeTOB

0) BBIYMCIUTH BEKTOPHOE MTPOU3BEICHNE BEKTOPOB & U C ;

B) BBIYHMCIIMTD CKAJIAPHOE POU3BEICHHE BEKTOPOB b 1 € ;

I') IIPOBEPUTH, OYIYT JIHM KOJUIMHEAPHBI HIIM OPTOTOHAIIBHEI BEKTOpa b 1 €
1) OyLyT Ii KOMILIAHAPHBI BEKTOPHI d,—2b , 6C;

€) HaliTH IPOEKIIMIO BEKTOpa d Ha BeKTop 2b +3C.

3aganne 2. Bepumubl nupaMuasl Haxomsrcs B Toukax A(3-5-2), B(-4,23),
C(157), D(-2,-4,5) . Berunciuts: a) mwiomans rpadu ACD ; 6) 00beM MUpaMuIbI
ABCD.

Baganme 3. Cuia If:(2,2,9) npusoxkena Kk Touke A(4,2,-3). Boraucnuts: a)

paboTy cHIIbl F B cilydae, KOTjJa TOUKa €€ MPHUI0KEHHS, IBUrasCh IPSIMOIMHENHO,

MEPEMEIIAETCS B TOUKY B(2,4,0); 0) MOJyJlb MOMEHTA CHJIbI F OTHOCHUTEIHHO

TOYKH B.
Bapuanr 12

Bamanme 1. Jlanbl BekTOpbl a=-4i +3]-7k , b=4i +6]—-2k , €=6i +9j -3k .
Heobxoanumo:

—

a) BEIYHCIUTH CMEIIaHHOE MTPOU3BEICHNE TPEX BEKTOPOB a,b , C;

0) BBIYMCIIMTHh BEKTOPHOE TIPOU3BEICHUE BEKTOPOB 8 | C |

B) BEIYUCJIUTh CKAJIAPHOE ITPOU3BEICHHE BEKTOPOB b U € ;

I') IPOBEPUTH, OYAYT JIM KOJUIMHEAPHbI HJIM OPTOrOHAIBHBI BeKTopa b u ¢
1) OyIyT 1M KOMILIAHAPHBI BEKTOPHI —24 ,4b , 7C;

€) HaliTh IPOEKIIMIO BEKTOpa d Ha BeKTop 2b +3C.

3amanue 2. Bepumubl mupamunsl Haxomarcs B Toukax A(7,49), B(L-2-3),
C(-5-30), D(1,-3,4) . BoraucauTs: a) miomans rpand  ABD ; 6) 00beM MUPaMUIbI
ABCD.

3ananue 3. Cuna F =(10,1,9) npunoxena x touke A(-5,4,-2). Bbruncauts: a)

paboty cuiibl F B ciydae, KOrja TO4Ka €€ MPUIOKEHHUS, JBUTasCh IPSIMOIMHENHO,
MEePEMEIAECTCS B TOUKY B(4,6,—5); 0) MOIyJIb MOMEHTA CHJIbI F OTHOCHTENILHO

TOYKU B.
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IIpuiioxkeHue 3. 3aaHus JJi1 TUNIOBBIX pacyeTOB

Bapuanr 13
Bamanme 1. Jlanbl BekTOphl d=-51 +2j—2k , b=7i—-5k , ¢c=2i+3j-2K .
Heobxoamumo:

—

a) BBIYUCIIUTh CMEIIAHHOE MTPOU3BEICHUE TPEX BEKTOpoB d,h , C;
0) BBIYMCIUTH BEKTOPHOE MTPOU3BEICHNE BEKTOPOB & U C |

B) BBIYHMCIIMTD CKAJIAPHOE IPOU3BEICHHE BEKTOPOB b 1 € ;

I') IPOBEPUTH, OYIyT J1 KOJUIMHEAPHBI WJIM OPTOTOHAJIBHBI BEKTOpa & U C;
1) Oy/lyT I KOMILTAaHAPHBI BEKTOPHI 84,30, 11¢;

€) HaliTh IPOEKIIMIO BEKTOpa d Ha BeKTop 2b +3C.

3aganue 2. Bepvnbl nupaMuibl HaxonsTcs B Toukax A(-4,-7,-3), B(-4,-57),
C(2,-33), D(3,21) . Borumcauts: a) miomans rpand BCD ; 6) 00beM MUpamMubl
ABCD.

Baganme 3. Cuia If=(8,0,6) npunoxkena k touke A(7,1,-5). Boruncauts: a)

paboTy cuiibl F B Cilydae, KOTjia TOYKa €€ MPHUIIOKEHHS, IBUrasCh IPAMOIMHENHO,
MEPEMEIIAETCS B TOUKY B(2,—3,—6); 0) MOIyJIb MOMEHTA CHJIBI F OTHOCHTEIBHO

TOYKH B.
Bapuanr 14

Bapmanme 1. Jlanel BexTOphl d=-4i —6]+2k , b=2i +3j—-k , €=—i +5]-3K .
Heobxoaumo:

—

a) BEIYHCIUTH CMEIIaHHOE MTPOU3BEICHNE TPEX BEKTOPOB a,b , C;

0) BBIYMCIIMTHh BEKTOPHOE TIPOU3BEICHUE BEKTOPOB 8 | C |

B) BEIYUCJIUTh CKAJIAPHOE ITPOU3BEICHHE BEKTOPOB b U € ;

I') IPOBEPUTH, OYIYT JI KOJUIMHEAPHEI HJIM OPTOrOHAIBHBI BEKTOpa d U b ;
1) OyayT JI KOMIUTAaHAPHBI BEKTOPHI 33, 7b, —2C:

€) HaliT¥ IPOEKIIMIO BEKTOpa d Ha BeKTop 2b +3C.

3aganne 2. Bepmmubl nmpaMuasl Haxomdarcs B Toukax A(-4,-5-3), B(312),
C(57,-6), D(6,~15) . Borumcauts: a) miomans rpand ACD ; 6) 00beM MUPaMUIbI
ABCD.

Baganue 3. Cuna If:(l,0,9) npunoxkena K touke A(—3,5,9). Boruncauts: a)

paboTy CHIIbI F B CiTydae, KOTjia TOUKa €€ MPHUI0KEHHs, IBUrasiCh IPSIMOIMHENHO,
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IIpuiioxkeHue 3. 3aaHus JJi1 TUNIOBBIX pacyeTOB

MepeMeIaeTcss B TOUKY B(5,6,—3); 0) MOIyJIb MOMEHTa CHJIbI F OTHOCHUTEIHLHO

TOYKU B.

Bapmuanr 15
Bapanme 1. Jlanel BekTOophl d=-4i +2j-3k , b=-3jJ+5k , C=6i+6]—4k .

Heo0Oxonumo:

—

a) BEIYHCIUTH CMEIIaHHOE MTPOU3BEICHNE TPEX BEKTOPOB a,b , C;
0) BBIUMCIUTHh BEKTOPHOE IPOU3BEICHUE BEKTOPOB 8 U C ;

B) BEIYHCIIUTH CKAJIAPHOE IPOU3BEICHHIE BEKTOPOB b U C |

T') IPOBEPUTH, OYIyT JIM KOJUTMHEAPHBI WJIH OPTOTOHAIIBHBI BEKTOpa & U € ;
1) OyIyT M KOMILTaHAPHBI BEKTOPHI 3d,—9b, 4C;

€) HaliTH MPOEKIUIO BEKTOpa d Ha BEKTOp 2b +3C.

3amanue 2. Bepumnbl nupamuasl Haxomsarcs B Toukax A(524), B(-35-7),
C(1-58), D(9,-35) . Boruncauts: a) muomaas rpadu ABD ; 6) 00bEM NMHUPAMHIBI
ABCD.

3amannme 3. Cuma F :(4,7,—3) IIPUJIOKEHA K TOYKE A(5,—4,2). Boruuciauts: a)

paboTy cuiibl F B cilydae, KOrja TOUKa €€ MPUII0KEHHs, IBUrasch IPIMOIMHENHO,

MEPEMEIIAETCS B TOUKY B(8,5,—4); 0) MOIyJIb MOMEHTa CHJIBI F OTHOCHTEIHEHO

TOYKHU B.

Bapuanr 16
3ananue 1. 3aganue 1. [lansl BekTopbl a=2i —3j+k, b=j+4k, c=50 +2]-3k.
HeoOxoaumo:
a) BBIYHCITMTD CMEIIAHHOE [IPOU3BEICHHE TPEX BEKTOPOB &,h , ¢
0) BBIUMCIIUTH BEKTOPHOE IPOU3BEICHUE BEKTOPOB 8 | C ;
B) BBIYMCIIMTD CKAJIAPHOE IPOU3BEICHHE BEKTOPOB b u € ;
I') IPOBEPUTH, OYyAYT JIM KOJUTMHEAPHBI UM OPTOTOHAJIBHBI BEKTOpa d U C ;
1) OyAyT JIn KOMIUTAaHAPHBI BEKTOPHI a, 2b, 3¢;

€) HaliTh IPOEKIMIO BEKTOpa d Ha BeKTop 2b +3C.

3amanue 2. Bepumnsl mupamu bl HaXoaaTCs B Toukax A(3,4,5), B(L21), C(-2,-3,6)
, D(3-6,-3) . Borumcuts: a) miomans rpadu ACD ; 6) 06bem nmpamuasl ABCD .

20



IIpuiioxkeHue 3. 3aaHus JJi1 TUNIOBBIX pacyeTOB

3amanme 3. Cuma F :(5,—3,9) MPUJIOKEHA K TOYKE A(3,4,—6). Beruucnuts: a)

paboTy cuibl F B Cilydae, KOTr/a TOYKa €€ MPHUI0KEHHUS, IBUTasiCh TPSIMOJIHHEIHO,
NepeMEIIAECTCS. B TOUKY B(2,6,5); 0) MOIy7b MOMEHTa CHJIBI F OTHOCHTEIHHO

TOYKU B.

Bapmuanr 17
Bamanme 1. Jlanbl BekTOpel a=3i +4j+k , b=i-2J+7k , ¢c=3i-6]j+21k
Heobxoaumo:
a) BEIYHCIIUTH CMEIIAaHHOE MTPOU3BEICHNE TPEX BEKTOPOB a,b , € ;
0) BEIYMCIIUTHh BEKTOPHOE TTPOU3BECHUE BEKTOPOB 8 H C |
B) BBEIYMCIIUTH CKAJIAPHOE TPOU3BEIEHHE BEKTOPOB b U C |
I') IPOBEPUTH, OYIYT JIM KOJIMHEAPHBI MK OPTOTOHAIBHBI BEKTOpa b u G ;
1) OyILyT JI1 KOMILIAHAPHBI BEKTOPHI 23 ,—-3b, € ;

€) HaliTH IIPOEKIIMIO BEKTOpa d Ha BeKTop 2b +3C.

3aganue 2. Bepmunbl nupaMuapl HaxonsTcs B Toukax A(-7,-56), B(-25-3),
C(3-24), D(12,2) .
Breruucnuts: a) mioniaas rpann BCD; 6) o0bem nupamus ABCD .

3aganme 3. Cuna F =(-3,1,—9) npurnokena k touxe A(6,—3,5). Boruucuts: a)

paboTy cuibl F B Cilydae, KOT/a TOYKa €€ MPHUII0KEHHUS, IBUTasiCh MPSMOJIHHEIHO,
NepeMENIAeTCsl B TOUKY B(9,5,—7); 0) MOIyJb MOMEHTa CHJIBI F OTHOCHTEIBHO

TOYKU B.

Bapuanr 18
Bapmanme 1. [lanel BekTOopel a=2i—-4j-2k , b=7i+3], ¢©=31+5]-7k .
Heobxoaumo:

—
=

a) BEIYMCIUTH CMEIIaHHOE MTPOM3BEIEHNE TPeX BEKTOpPOB a,b , C;
0) BBIYMCIIMTH BEKTOPHOE NIPOU3BEICHUE BEKTOPOB 8 | C |

B) BBIYHMCIIMTD CKAJIAPHOE IPOU3BEICHHE BEKTOPOB b u C ;

I') IPOBEPUTH, OYyAYT JIM KOJUTMHEAPHBI UM OPTOrOHAJIBHBI BEKTOpa d U C ;
1) OyLyT 1M KOMILIAHAPHBI BEKTOPHI 34 ,2b , 3¢ ;

€) HaliT¥ IIPOEKIIMIO BEKTOpa d Ha BeKTop 2b +3C.
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IIpuiioxkeHue 3. 3aaHus JJi1 TUNIOBBIX pacyeTOB

3aganue 2. Bepumubl mupammpasl Haxomsrcs B Toukax A(L31l) ,  B(-146) ,
C(-2,-34), D(3,4,~4). Berurcnute: a) miomans rpand  ACD ; 6) 00beM MHUpaMuIbI
ABCD.

3amanne 3. Cuma F :(2,19,—49) MPUJIOKEHA K TOYKE A(5,3,4) Beraucnuts: a)

paboTy cuIbl F B cilydae, KOTjJa TOUKa €€ MPHUI0KEHHs, IBUrasiCh IPSIMOIMHENHO,
MepeMeIaeTcsi B TOUKY B(6,—4,—1); 0) MOy MOMEHTA CHJIBI F OTHOCHTEIBHO

TOYKU B.

Bapuanrt 19
Bamanme 1. Jlauel BekTophl a=-71 +2k , b=2-6j+4k , €=i-3j+2k
HeoOxoaumo:
a) BBIYHCIIMTD CMEIIAHHOE [IPOU3BEICHHE TPEX BEKTOPOB &,h , ¢ ;
0) BBIUMCIUTH BEKTOPHOE IPOU3BEICHUE BEKTOPOB 8 | C ;
B) BEIYUCJIUTH CKAJIAPHOE IPOU3BEICHHIE BEKTOPOB b U C |
I') IPOBEPUTH, OYAYT I KOJIMHEAPHBI MIIH OPTOrOHAIBHBI BEKTOpa b U ¢ ;
1) GyIyT 1M KOMILIAHAPHBI BEKTOPHI 23 ,4b , 3C;

€) HaliTh IPOEKIIMIO BEKTOpa d Ha BeKTop 2b +3C.

3aganue 2. BepimHbl mupampasl Haxoaarcs B Toukax A(241), B(-3-24),
C(35-2), D(4,2-3) . BeraucauTs: a) mwiomans rpand  ABD; 6) 00beM IUpaMubl
ABCD.

3amanne 3. Cuna F = (—4,5,-79) npuaoxeHa K TOYKe A(4,-2,3). Bbruuciurs: a)

paboTy cuibl F B Cilydae, KOT/a TOYKa €€ MPHUII0KEHHUS, IBUTasiCh MPSIMOJIHHEIHO,
MIEPEMEIIAETCS B TOUKY B(?,O,—3); 0) MOIyJb MOMEHTa CHJIBI F OTHOCHTEIBHO

TOYKU B.

Bapuant 20
Bapanme 1. Jlanbl BekTophl a=-4i +2j-k , b=3i+5j-2k , ¢c=j+5k .
Heobxoaumo:

—
—

a) BBIYMCIIUTH CMEIIAHHOE MTPOU3BEICHNE TPEX BEKTOPOB &,b , € ;
0) BBIYMCIIMTHh BEKTOPHOE NIPOU3BEICHUE BEKTOPOB 8 | C |
B) BBIYMCIIUTh CKAISAPHOE NPOU3BEIECHUE BEKTOPOB b 1 C ;

I') IPOBEPUTH, OYyAYT JIM KOJUTMHEAPHBI WM OPTOTOHAJIBHBI BEKTOpa a U b ;

1) OyIyT 1M KOMILIAHAPHBI BEKTOPHI &,6b , 3C;
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IIpuiioxkeHue 3. 3aaHus JJi1 TUNIOBBIX pacyeTOB

€) HaliTh IPOEKIIMIO BEKTOpa d Ha BeKTop 2b +3C.

3apanue 2. Bepumuel nmupamuanpl HaxomaTcs B Toukax A(-5-3,-4), B(146),
C(32-2), D(8,-2,4). Berumcnute: a) miomans rpaau ACD ; 6) 00beM MUPaMUIbI
ABCD.

3apanue 3. Cuia IE=(4,11,—6) NPUJIOKEHA K TOUYKE A(3,5,1). Beraucnuts: a)

paboTy cuiibl F B cilydae, KOTjia TOYKa €€ MPHUII0KEHHS, IBUrasCh MPAMOJIMHENHO,
nepeMeIaeTcsi B TOUKy B(4,—2,—3); 0) MOIyJIb MOMEHTA CUJIbI F OTHOCHTEILHO

TOYKH B.
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IIpunosxenne 4. O0pa3ubl KOHTPOJIBHBIX PadoT

Konrpoabnas padora Ne 1

3amanne 1. Haiitu matpuiry D =(AB)" + 2C, ecin

-1 01 0 -3

1 0 2
A:31O,B:514,C:4 2
-2 01 -1 -5

3apanme 2. Permth cucteMy ypaBHEeHHH 110 npaBuity Kpamepa, MaTpUuyHbIM
X+2y+z2+7=0,

METOAOM U MeTo0M ['aycca 2X+Yy—-2-1=0,
3X-y+2z-2=0.
3anaHne 3. Haiitu 06H1€€ pPCIICHUC CUCTCMBI X YKA3aTh OJHO YaCTHOC PCIICHUC
X, —2X, — X; +3X, =5,
2%, —4X, — 2X; + 6x, =10,
2%, + X, +Xx,=20.

Kounrpoabnasi pa6ora Ne 2
3ananue 1. KommHeapHs! 11 BeKTOpsl C, = 2a+ 4b u ¢, =3b —a, moctpoeHHsIe 110

BEKTOpaM a = {1;—2;3} ub= {3;0;—1}?

3ananue 2. Haiitu niiuHy BekTopa a = p + 2(, eciu ‘p‘ =1, \q\ =2, (pAq) = % :

Baganme 3. Cuia If:(S,—3,9) npunoxkena k Touke A(3,4,—6). Brruncauts

paboTy cuibl F B cilydae, KOTJla TOUKa €€ IPUIIOKEHHMS, IBUIasch NIPSMOJIMHENRHO,
nepemeriaercst B Touky B(2,6,5).

3aganue 4. JlaHbl BEKTOPHI a= (0,1,0), b= (2,01, c= (3,1,—5). Beranciute
axb+a-c.

3ananue 5. J[aHbI BEKTOPHI a= {5;2;0}, b= {2;5; O}, c= {1;2;4} . Haiitu: 1) o6pem
UPAMHU/IBI, TOCTPOCHHOM Ha BEKTOPAX abuc , 2) JUTMHY BBICOTBI, OMYIIEHHYIO Ha

OCHOBaHHe, ITOCTPOCHHOE Ha BeKTopax aub; 3) xocuHyc yria mexamy pedpamu

auc.



IIpunaoxenne 5. KoHTpo1bHO-00y4aomas nporpaMmMa TeCTHPOBAHUS

3aganue Nel

JlaHbl BEKTOPHI & = {2; 3}, b = {1; —3}, C= {— 13

[Tpu xakoM 3HaueHUH KO PUIMEHTA @ BEKTOpsl P =a + ab u g=a+2C

KOJUTMHEAPHBI?
Bri6epute oquH u3 4 BapuaHTOB OTBETA:
1) 2 2) 4
3) -2 4) 5
3ananne Ne2

2. Ha ocu Ox Haiitu TOuKy M, paccTosiHue KoTopoid ot Touku A(3; -3) paBHO 5.

Bri6epute o U3 4 BApHAHTOB OTBETA:

1) [(2;0)u(-5;0) 2) |(7;0)u(-1;0)
3) [(5:0)u(-2;0) 4) | (-7;0)u (1; 0)
3aganue Ne3

Haiitu opT BeKTOpa a= {6; -2, — 3}.

Bri6epute ouH U3 4 BAPHAHTOB OTBETA:

1) (~6/7,-217,-3/7} 2) (~6/7,2/7,-317}
3) 6/7,-217,3/7} 4) 6/7,-217,-317}
3aganue Ned

JlaHbI 5‘23, ‘5226 U laxb|=72.Bsmuucmurs a-b.

Bri6epute oauH U3 4 BApHaHTOB OTBETA:

1) a-b=1+30 2) a-b = +40;
3) a-b=+32: 4) a-b=+45.
3aganue Neb

JlaHo, 4TO ‘a‘ =3, ‘b‘ = 9. OnpenenuTs, IPU KAKOM 3HAYEHUU @ BEKTOPHI

5+ o 6 151 5—0[6 6Y}1YT B3aMMHO NNECPICHAUKYIIAPHEI.

Bri6epute oqun u3 4 BapuaHTOB OTBETA:

I
-+

glh|wlo

1) a 2)

N
I
H

-+
Moo w

3) a =

Q
I
-

4)




IIpunaoxenne 5. KoHTpo1bHO-00y4aomas nporpaMmMa TeCTHPOBAHUS

3aganue Neb

Janbl BekTopel A =(2; 1; -1), 6=(—1; 0; 3), C=(3;-1; 1).
Boruucnuts 2ax ¢ —3b +2ab¢

Bribepure oauH u3 4 BApHaHTOB OTBETA!

1) (6; 2; 4) 2) 2i — ]
3) HE UMEET CMbICIIA 4) (-27; 0; 29)
3aganue Ne/

Hanbl Beprmnsl Tpeyroasauka A4 (3; 2; -1), B (5; 1; -1), C (1; 2; 1).
OmnpenenuTh yroi A 3Toro TpeyrojbHUKa

Bri6epute ouH U3 4 BApHAHTOB OTBETA:

1) wl?2 2) zl3
2
3) 7l6 4) arccoa(— @)
3aganmne Ne3

HajiTit MOJyITh BEKTOPHOIO pon3BeeHns (2a—b)x(2a+b) ecmn
a=1{2-12}, b={21

Bribepure oauH n3 4 BApHaHTOB OTBETA!

1) | 202 2) 5.3 3) | 1042 4) 10/3

3aganue Ne9

Haiitu BbIcOTY ipamuibl OD, eciiu koopauHaTel BepuinH A(5; 1; -4),
B(1;2; -1), C(3; 3; -4); D(2; 2; 2).

Bri6epute oauH U3 4 BApHaHTOB OTBETA:

1) ﬂ 2) 10
3
3) 4_\/§ 4) 3
3
3aganue Nel0

ITpoBepuTh, OYAYT ¥ KOMIUIAHAPHBI JaHHBIE TPH BEKTOPA
a=1{2,3,-1), b={-13}, c={9-11}

Bri6epute oauH U3 4 BApHAHTOB OTBETA:

1) 3 2) 52

3) 0 4) 10




IIpunoxenne 6. O0pasen onJiera

KBIPTBI3CKO-POCCUMCKHUN CJABAHCKUI YHUBEPCUTET
KA®EJIPA BBICIIEW1 MATEMATHUKHA

Kypc 1 Cemectp _1 ucuunnuHa PakyJbTATHB 10 MATEMAaTHKE

Cneunansnocts EOH, UTC, ED, E®II, TTII, OTK

Bbuner Ne 1

1. Onpenenenue matpuusl. Buasl Matpui.
2. IlpuMeHeHHe BEKTOPHOT'O IPOU3BEICHUS.
1 2 3 1 6 -3 1 2 3
3. Haiitu AB+5C,tne 4={2 4 0 |,B=|4 5 0|, C=|4 3 0|
1 3 -1 1 0 -1 1 0 -1
4. Pemmth cucteMy ypaBHeHHM 1o mnpaBwily Kpamepa wiau MaTpu4yHBIM

X+5y—-2z=4;
METOJOM < 2Y +Z =D5;
2x+10y +z=13.
5. Cuna F = (5,—3,9) INPUJIOKEHA K TOYKE A(3,4, —6). Breruuciauts paborty

CHIIbI F B CiIy4ae, KOTJa TOYKa €€ MPUIIOKEHUS, IBUTASICh MPSMOINHEHHO,
nepemMeniaeTcss B TOYKY B(2,6,5). Haiitu HampaBaisitoliue KOCHUHYCBHI

Bektopa AB.
6. JlaHbl BEKTOPHI a:{5;2;0},b:{2;5;0},c:{1;2;4}. Haiitu: 1) oObem
MMpaMUbl, TIOCTPOCHHON HA BEKTOpax a,bmC, 2) mwiomans OCHOBAHWS,

IIOCTPOCHHOT'O Ha BEKTOpax au b.



IIKAJIBI OHEHUBAHUA 3AIUTBI TUITIOBbBIX PACYHETOB,
KOHTPOJIBHBIX PABOT U TECTOB

Ilkanwt OUCHUGAHUA 3aWiUmbl MUNOBBIX pACUen o6

Kpurepun oueHuBanusi

Tunosoii pacuer Ne 1 u 2 (Mmakcumym 10 0)

[IpaBunbHO BeIMoOMHUI MeHee 35% 3aianuid, B
OCTQJIbHBIX JONYIICHBI rpyOble ommoOku. He
MOJKET OTBETUTh Ha TIOCTABJICHHBIE BOIIPOCHI.

0-3

[IpaBunbHo BeIMONHWI OT 35 1o 59 %
3aJlaHui, B OCTAJIBHBIX JOIYIICHBI TPyObIC
omnOKku. OTBEYaeT TOJIBKO Ha JIEMEHTApPHBIC
BOIPOCHL.

3-6

[IpaBunsHo BeIMONHWI OT 60 mo 84 %
3alaHui. B HEKOTOPBIX 3a/IaHUSAX JTOMYIICHBI
apupmernueckue omuOku. OTBeThl Ha
BOIPOCHI MTOJIHBIC WJIM YaCTUYHO TOJTHBIEC.

6-8

[IpaBunBbHO BBITIOIHKIII HE MeHee 85% 3aanuii
AN npu peLIeHNn JOTYILIEHBI
He3HauyuTelbHble omuOkd. OTBeThHl Ha
BOIIPOCHI MOJIHBIE C TPUBEJACHUEM MTOSICHEHUN.

8-10

IlIkanvl oyenusanus KOHMPOJILHLIX padOmM

Kpurepun oneHuBanusi

Tunosoii pacuer Ne 1 u 2 (makcumym 20 6)

[IpaBunbHO BeIMOMHUI MeHee 35% 3aanuid, B
OCTaJIbHBIX JIOMYIICHBI TPYObIe OMHOKH.

0-6,5

[IpaBunpHO BBRIOMHWI oT 35 1m0 59 %
3a7aHuil, B OCTaJbHBIX IOMYIIEHBI TIpyOBIE
OLIMOKHU.

6,5-11,5

[IpaBunbao BemonHwI oT 60 gm0 84 %
3aJlaHui. B HEKOTOPHIX 3a/IaHUSAX JTOMYIICHBI
apupMeTHYECKHe OIUOKH.

12-16,5

[IpaBuibHO BEIOTHII HE MeHee 85% 3ananuii
WA npu peleHnmn JIONYIIIEHbI
HE3HAYUTENIbHBIE OIITUOKH.

17-20

KOIIT «Ananumuueckan zeomempusn». Bcero 3amanuii B Tecte 10. Kaxmoe 3amanue

OLICHUBACTCA B 2 Oaia.




Ipuioxenne 8. TexHonornyeckas Kapra

TEXHOJOI'MYECKAS KAPTA

Sz | 52| .z
HasBanue moxyJieit 2z | 25 5 =
AU CHUILIHHBI Kounrpoan ®opma KOHTPOJIS QE = q:, é g E‘
corsiacuo PII/T 3 E ZE|~ S
Monayns 1
Texymuit Tumosoit pacuer Ne 1, 13, 8 15
Jnneiinas anreGpa ;o;TponLv AKTHBHOCTD, TIOCEIAEMOCTh 11
YOOHHBIH Konrtponbhas padora Ne 1 12 20
KOHTPOJIb
Monyib 2
Texymuit TunoBoii pacuer Ne 2, /13, 3 15
BextopHas anre6pa KOHTPONb AKTUBHOCTb, TIOCEIAEMOCTh 16
PyGesxHbIit Konrponbhas padora Ne 2 (unm | 12 20
KOHTPOJTb KOIIT)
BCEI'O 3a cemecTp 40 70
[TpomeKyTOUYHBII KOHTPOJIb (3a4ET C OLIEHKOM) 20 30
CemecTpoBBIi pEHTHHT MO AUCIMILIIHHE 60 100




IIpunaoxenne 9. lllkana oneHNBaHUA NPOMEKYTOYHON aTTeCTAllNH

IMKAJIA OHEHUBAHUS TPOMEXKYTOUYHOM ATTECTAIIUU
OHeHKa HpOMe)l(yTOqHOﬁ arTrecranmum:
- 10 6annoB — Bompocs! ans mpoepku ypoBHs o0ydennoctd 3HATh
- 20 6amnoB — 3amanust s ipoBepku ypoBHel ooyuenHoctn YMETD u BJIAJIETH

Kpurepun oueHuBaHusi BONPOCOB /1Jisl NIpoBepku YpoBHsi o0yuyenHoctu 3HATD

0aJ1J1b1 Kpurepun

8-10 MIYOOKO M MPOYHO YCBOWJI TEOPETHYECKUH MaTepHall, HCUEPITHIBAOIIIC,
MOCTIeIOBATENbHO, YETKO M JIOTMYECKH CTPOMHO H3Jaraer, yCBOWII
METO/bl TUHEHHON ¥ BEKTOPHOM alreOphl

5-7 MMOHUMAET COJEpKaHHEe OCHOBHBIX METOJOB JIMHEHHOW M BEKTOPHOM
anreOppl, TPAMOTHO H3JIaraeT MX CYTh, JOMYCKas HE3HAYUTEIbHBIC
HETOYHOCTH B ()OPMYIIMPOBKAX OIPENIEIICHUI U TEOpEM

1-4 JIOMyCKAaeT HETOYHOCTH B (OPMYIHMPOBKAX ONPEACICHHIA, TEOpeM,
HEJ0CTaTOYHO BJIAJEET TEOPETUUECKUM MaTEPUAIIOM
0 HE 3HAE€T OCHOBHBIX MIOHATUH U METOI0B JIMHEHHOMN 1 BEKTOPHOU aJireopsl

Kputepun oneHuBaHus 3aJaHuii Ui IPOBEPKH YPOBHeMH
ooyuennoctu 3HATDH u BJIAJIETH

0aJJIbI Kpurepun

16-20 BJIaJIC€T MAaTEeMAaTHYECKUMHU METO/IaMH, Pa3HOCTOPOHHUMH HABBIKAMU H
npUeMaMH PEIICHHS NPAKTUYCCKUX 3a/la4y, YBEPCHHO MPHMEHSET
TEOpPETUYECKHE TTOJIOKEHUS Ha MpakTuke (B Omere pemeno 85 — 100%
MIPAKTUYECKUX 3aJJaHHi)

11-15 yMEET NPUMEHITh MaTEMATHYECKUE METObI, HO JOMYCKAET HEJOUYETHI U
OIIMOKY MPHU PEIICHUU MPAKTUYECKUX 3a]a4, HEIOCTATOYHO YBEPEHHO
MIPUMEHSIET TEOPETUICCKHUE TTOJIOXKEHHS Ha MPAKTUKE ( B OMIIETE PEIIeHO
50-85% npaKkTHYECKUX 3a1aHHiA)

6-10 WCIBITHIBACT 3aTPyJHEHUS NpPHU PEIICHUU NMPAKTUYECKUX 3ajaHuil ( B
ounere pereno 30-50% mpakTUuecKUX 3aaHUMN)
0-5 He Bnanmeer maremaTtnyeckuM HHCTPYMEHTapHEM, JOIMYCKaeT rpyObie

OUIMOKY TMPY PEIICHUU MPAKTUYECKUX 3a1ad ( B OMIIETe pelIeHO MeHee
30 % mpakTHYECKUX 33JJaHUN)
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