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I.Itena u sadarta ocnoeHan ductqunnuubt

I{ enxna u o cBo e Hri fl ruu\trrr Jrrrr Hbr < Marena arr,r Ka> sBrsrorcfl :

-SopnaupoBaHl,Ie y o6yrarolquxcr [peAcraBrenuft o Mecre kr ponu MareMarr,rKr.r B
coBpeMeHHoM M[pe;

- [oBbrrrreHr{ e yp o BHs S yn4ana eHTarrbHofi noAroro BKr,r ;

-roroBHocrb cryAeHToB K LIcrIoJIb3oBaHI{ro arre6panqecKlrx H reoMerpr,rqecKr.rx MeroAoB
n y.re6nofi rn upo$eccr{onanrHofi .{errenbHocrra.

3aAa.raN,I vr ALTIIgI,z'TIJII{HsI rBJlglorcfl :

-I'I3yrreHlle ,ocHoBHbIX pzrAenon alre6pbl LI reoMerpuu (<Marpr{ubr r,r o[peleJr[TeJrr{)),
<<Cprcreurr lznefisrx anre6pauqecKrlx ypaBHeHVftD, <Bercropnar anre6pu, <Jlusefiuoe
[pocrpaHcrBo>, <JlunefiHbre upeo6pa:oBaHI{D), <<3nrnl{AoBo [pocrpaHcrBo), <MeroA
KoopALIHar)), <<Vpannenux [p.aMhIX vr [JlocKocrefi>>, <Kpunue BToporo [opsAKa),
<flonepxHocru Broporo uopx4lcu) ;

-ocBoeHLIe ocHoBHbIX MeToAoB nunefiuofi anre6pu vI aHaJrLrTLI.recKofi reoMeTp[[,
roroBHo crb 14 x I,IcrIoJrb3 oB arb n np o Q eccproHrrJrruofi AegreJrb Ho crr,r ;

- Bo c[pIT auvre Ao craroqHo Bbrcorco fi MareMarrE.recKofi Kynbrypbr ;

-pa:iBI,ITne y cryAeHToB JrorI{qeCKOrO Lr aJrropurMr{qecKofo Mbrr[JreHrrtr.

2. Mecmo duc4unnuHb, s cmpyKmype OOII BO

fittx ocBoeHLI fl rnurLrrIJIHHhr <Mateu arvrna>> cryAeHThr r{crroJrb3yror 31a;g{wfl, ],{Meilvrfl,
HaBbrKH, cnoco6rr AeflTenbHocrrr vr ycraHoBKrr, [oryrreHHbre Lr csopnaupoBaHHbre B xoAe
Ll3.freHlltr IrrKoJlbnofi 4zcIII{[nI,IHrr <Alre 6pa u :aa'.rara a1aJrr4ga>>.

I4syreuue AlrcqnlJrrlHhr' <Mareuarr,rKa) rBJrf,erc s, 6a3ofr [nfl ftulrHefiruero
cTyAeHTaMLr Iir4crIuIInI{H <Teopux BepotTHocrefi H MaTeMaruqecK afl. cTaTprcrlrKaD,
<Mareuarl{rrecKag JrorlrKa I{ Teopnt €urropI,ITMoB)). ,

fiau:aax Ar4cuurrnkrna-.rnraercs. so 2 ceMecrpe.

3. Tpe6o6aHun K p%ynbmam&M ocnoeHun duc4unnaHb,

ocBoeHr{t
<<@prgpma>.

I4eyrenue AI4cIIn[JII,IHrI HarlpaBneHo Ha $opnarapoBaHrae cneAyroq[x KoMrerenqprfi:

3 8. 0 3. 0 2 <MenedlrcMeHmD

KoR
KOMIIETEHUIIH

@ oprvry"rrup oBKa KoMrr ereHur{u

tIK - t0 BNAAEHI{E HABbIKAMI,I KOJIIqECTBEHHOIO U KAIIECTBEHHOIO AHATIT4}A

rau$opuarlr4vr . rrpn upnnflTr4r4 y[paBJreHqecKlrx perueHufi, [ocrpoeHr,rs
gKoHoMI,IqecKI{x, $unaucoBbrx u opraHr.r3arlr4oHHo-ylpaBreHqecKux uoAelefi
[yTeM krx a4anTarlnv K KoHKpeTHbrM

3aAaqaM yrrpaBneHrrs

Koa
KOMTIETEHUTIH

Oopuy"uupoBKa KoMnereHrlrru

oK-5 Cuoco6uocrb @ u caMoo6pasonannro

OIIK-3
Cuoco6socrb rlc[oJlb3oBarb coBpeMeHnbre r,rnsopnaaqproHnbre rexnorro rvrvr,
TexHI'IKy' IIpHKnaAHbIe [porpaMMHble cpeAcTBa rIpI,I pe[IeHI,Iu 3anaq

Jpq$eccuoHaJrbnofi 4exreJrbHocrr{

15.03.04 <AemoMamusflqun mexHoJtozwtecKux npoqeccor u npouseodcme (no ompacnnm)>



B pesynbrare l*rreHpr-f, .u{cqmrnpr'hr cryAeHT Aonxe':

3'1' 3uamb: oc*oB'hre noHflTLIs lI MeroAu anre6pbr Lr reoM erpvrv,B qacrHocrr4:
ocHoBhr reopErl Marplrq 14 cIrcTeM nnnefturx atrcelpawrecKr,rx ypanuennfi;
ocHoBbr nnnefinofi anre6prr, BKJIroqat rvnefinoe [pocrpaHcrBo, nnnefinrrenpeodpasoBaurlrr, eBKnaAoBo [pocrpancrBo ;
ocuoBhr BeKropHofi. anre6pu;
o cHoBhr ala.aJrnrur.recrofi reoMerpr.rrd.

3'2' vmemb" Irpl'MeHtrb MeroAhr anre6prr Lr feoMe rpwvAm pem e*prfl.[p[KnaA'hrx 3aAaq, BqACTHOCTI4:

BbrrroJrurrs 4eft crn r4fl, c MarpnrlaMr.r ;
Bbrr[rcJrrTb orrpeAeJrrrTeJrb pr paHr MaTpr,rrlbr;
perrraTb c[creMhr npruefi srx zurre6panqecKr,rx ypanneunfi ;[poBeptrb Ha coBMeCTLIMOCTb CprcreMhr nrauefiHSX anre6pavtqecKlrx ypanueHuft;
BhrrroJrumr gefi crBufl. c BeKTopaMpr;
pa6orarb c KoM[JreKcHbrM H .vucrraMar;

HAXOAI{T' 
''ON'PH'IE 

I4 IIPIJII{HAPU'ECKUC KO OPAI,IHAT'I TOIICK :[onfrarb yp aBHe laus, rrp flrr,rofi rr [Jro cKo cT[r :
HaxoA[ITb yrirhr Mex(Ay IrptMhrMI{, flJrocKocr{Mr,r;
cTpor4Tb Kpr.rBbre r,r [oBepxHocTpr BToporo [opf,AKa;
H AXOAI{T b JILIHIdII II EP C C Eq EHLIfl . KPI,IB bD( II II OB EPXH O CrEfi
BnaAeTb:

MeTOAaMI,I pelreHl{fl
MeroAaMu pa6orrr
feoMeTpI,M.

3.3. Bnademo:
MeroAaMI'I pe[reHprfl' gara'q. ]I3 OCHOBHbTX pa3Aenon anre6phr H reoM erpvrn;
MeroAaMu pa6orrr c upunoxeHpltMlI BeKTopuofi ame6prr K 3aAarraM a',ururnrecrofireoMeTpr.ru.

Broporo roprAKa.

3ArAq n3 .cHoBHbo. ptrlAenon arre6pbr pr reoM erpu,r;
c llpunoxeHHsMu BeKTopuofi anre6prr K 3aAaqaM aHaJrurra.recKofi

4. Cmpyrcmypa u codeplrcaHue ducqunnuHb,

Pa6o'rat nporpaMnaa yre6noft AncrlprrrJrr,ruBr paccqr,rr ar,a Ha I ceuecrp.
Ar'Icqu[JrI{Hbr na 2 ceMecrpa cocraBJrter 2 sarrcrublx eAr,rglrrlbr, 72 ,ncos. B rouorBoAI'ITcfl' Ha JIeKrIlroHHhIe ga1flTufi' 18 qacoB - Ha [paKTr.rqecKue 3a1flTvrfl.,caMocrosrerbHyro pa6ory.

Tpyao.rKocrb
ril{cre 18 .racon

36 qacoB - Ha

4'I' Pacnpedeneruue rpyAoeMxocrr.r B 3.e./qa cax no oudatyt aydumopttoit u
c &M o c monmenb a o fi p a 6 0 mw cmy d e nmo 6 n o c eM e cmp M/,

KonvqecrBo qacoB

Tpytoetn
ocTb,

's.e./.racrr

B rcu qr4cJre



4.2. Pacnpedenenue eudoe yvedaofi pafiomw u wc mpydoeMKocmu no pazdenam ducqunnuHbt

4.3. Tetwamuqecrcurt nilaH no eudarn yvedruoil denmenuHocmu

Jleruuu

Nb

pa3-

AeJra

'HauuenoBaHrre pa3AeJroB

KornqecrBo rracoB

Bcero
AyAltropHatr

pa6ora
BneayA.
pa6ora

(CP)JI II3 JIP

I Marpnqbr r,r orpeAenlrrenra 18 6 6 6

2
C rE creurr rurn efi nrx anr e6p auqecKlrx
ypanHeuHfi I4 4 4 6

a
J Bercropnaa wrce1pa 10 4 4 2
4 Jlnnefiuoe npocrpaHcrBo I2 2 2 8

5 MeroA KoopAprgar 18 2 2 I4
llroro: 72 18 18 36

J\b

rl.lrl

Hovrep
pa3AeJra

AIICqUIIJrrrHbr

06reivr
qacoB Tepra JreKurru

V.re6Ho-
HarurflAHbre

noco6us

1
I 2

Marpuqu. OcsoBHbre flou.sru.f,. BuAu Marprrq.
JlusefiHrre orreparlnu HaA MarplrrlaMpr, rx
csoficrea. YuuoxeHr{e Marpprq, ero cnoficrBa.
TpancnoHr{poBaHue Marpr{q, ero ceoft crea.

MeroAraqecKoe
noco6ue,

KOMrrbroTepHbre

crafiArr

2 I 2

Onpe4enlrreJrrr BToporo r,r rperbelo [oprAKoB.
Onpe4eru{TeJrr.r n-r o uopsAKa. Anre6pauqecKlre
AottonHeunff v MI,IHopbI. BrF{r{cneHl,re
onpe4enrarenefi ptnnoxeHrreM rro croJrlryy ulu
IIo crpoKe.

MeroAraqecKoe
uoco6ue

J 1 2
HaxoNAeHLre o6paruofi uarpuqu. Marpr{rrHbre
ypaBneHr,rr. Snerrlenrapnbre npeo6pasoBaHr,rt
Marprarlbr. Pasr Marpr4rlbr.

MeroAurrecKoe
noco6ue

4 2 2

CJIAy, ocHoBnbre rronflTtrfl. TeopeMa
KpoHexepa-Kauemru o coBMecrHocrra
cr{creMbr. MeroA faycca [rrfr pemeur,rs
cl,rcreMbr wruefinrx anre6panqecKux
ypanueuufi.

MeroAprqecKoe
noco6ue

5 2 2

Peruenue crrcreMbr n mtnefinrrx
anre6paaqecKr.rx ypaBHeH utrt c n Hev3BecrHbrMpr

MeroAoM o6parnoit. wtutpwlbr 14 uo $opnrynaM
Kpanaepa.

MeroAraqecKoe
noco6ne

6 2

Jlusefiuue oreparluu HaA BeKTopaMu.
llpoerqnx BeKropa Ha ocb. ,{erapronu
KoopAlruarbr BeKTopa. ,{enenue orpe3Ka B

AaHHoM orHorugHuu. CxalspHoe [por,r3BeAeHr,re

BeKTopoB, ero ocHoBnbre cnofictna vt

KoopA[HarHoe Bbrpax(eHrre. Yclonng
opToroHaJrbHocTr{ v KoJrJruHeapHocTr4

BeKTopon. HanpaBnrrour{e Kocr{Hycbr Lr Anvna
BeKTOpa.

MetoAnqecKoe
noco6ze



Bexropuoe [por,r3BeAeur{e, ero csoftcrn u 
^reoMerpr,r.recK[tr cMbrcJr. Brrpaxenue

BOKTOpHOTO [poI,I3BeAeHr,rs qepe3 KOOpAr.rHaTbr
BeKTopoB. feolaerpraqecKufi cMbrcJr
orrpeAenlrreJr{ BToporo [opsAKa. CnreuraHHoe
lpor,r3BeAeHpre BeKTopoB, efo cnoftcrsa vr
reoMerpraqecxzft cMhrcJr. Brrpaxeune
cMerrraHHofo rrpor43Be AeHr4fl BeKTOpOB qepe3 r,rx

MeroAuqecKoe
uoco6ue

llo'-f,rLr e nvnefi Horo flpocrpaHct"a. r"nreft tt"re
oneparluu HaA n-MepHbrMr4 BeKTOpaMLr.
JIranefiso 3aBr,rcvrMafl u nu'eirHo He3aBri^**
cncreMa BeKTopoB. Easuc u pa3Mepuocrb
nranefinoro [pocrpaHcrBa. Koop4nnarhr
BeKTopa B 3aAaHHou 6aguce.

MeroAzqecKoe
noco6ue

Coo*roure*vr', cBtr3brBarorq[e noop4""fri
ToqeK. Anre6pazqecKr{e ypaB*enr4fl Su.yp B
rrp.trMoyroJrbHhrx AeKapToBbrx KoopAr.rHaTax.
KocoyroJrbHar, nonrpHaf, , rlwilvrnApraqecKafl
crrcreMbr KoopAprHar. llapanrerpuqecKne

aBHeHr{s nunwft r{ [oBepxsocrefi.

MetoAr,tqecKoe
noco6ue

qecKue CEMIIHA 3aHqTUq
Horvrep

pasAeJra

AlrcquIIJrlrHbr

O6neer
IIACOB Tevra npaKTrrrrecKoro gamnrvfl

Y.re6no-
HafJrflAHbre
-iloco6uq

Marpnqu. BzAu Marpr.r{. n"".fi""re
orrepauuu HaA MarpnurrMr4, Lrx ceoficrna.
Vnanoxenne Marprrq, ero csoficrna.
Tpancnonnpos alpre Marpr{q, ero ceofi crBa.

MeroAr.lqecKoe
noco6ne,

KapToqKr.r c
3AilAHI",'flMr4

Onpe4enr4Tenru BToporo r,r rperbero rropflaoo*
Oupe4enureJrrr n-ro rop.rr4Ka. Anre6pu""".*".
AOIIONHEHU.'I V MI{HOPbI. BrI.II{CJIEHHC
orrpeAenzrenefi pa3noxeHr.reM rro croJr 6gy unu

MeroAuqecKoe
noco6ue,

KapToqKI,I C

3AI.AHI4frMr4

Haxox4eHr.re o6parnoft uarpzqrr. Marpr4qHbre
ypaBHeHr.rr. SleueurapHbre npeo6pasoBaHr.r,
Marpr4rlhr. Panr Marpr4rlbr.

MeroAuqecKoe
noco6ue,

KapTorrKu c
3ATAIJLIflMVT

CJIAY, ocHoBHbre tro""@
Kpouercepa-Kanennu o coBMecrHocrpr
clrcreMhr. MeroA faycca Arrfl perrreulrfl
cprcreMhr m,firefinsx anre6pauqecKrrx

Mero4vrqecKoe
noco6ne,

KapTorrKk c
3AAA}JWfl]jtrlVT

ANT E6P A:gqE CKI,IX YP AB H EH Nfi C N H E IlI3 B E CTH bIMI,I
MeroAoM o6patroit uarpuqbr r,r no SopnaynaM

Peurenrae clrcreMhr n nunefiurx MeroAzqecKoe
noco6rEe,

KapToqK[ c
3AI.AIJLrflMr[

OcnoeHrre [oH{Tra.rr BeKTopHofr al MeroAptqecKoe



Jlusefiuue orrepauuu HaA BeKropaMpr.
flpoexqux BeKropa Ha ocb. ,{exapronn
KoopAr,ruarbr BeKTopa. Pa.groxeHr,re BeKTopa rro
dasucy. ,{eneuue orpe3Ka B AaHHoM
OTHOIIIEHI{LI.

noco6ue

7 a
J 2

Cxanxpnoe rtpopnBeAeHlre BeKTopoB, ero
ocHoBHbre csoficrna v KoopAnHaruoe
BbrpaxeHr,re. BerropHoe [por43BeAeHr,re
BeKTopoB. Cnaeruaunoe npor.r3BeAeHr.re

BeKTOpOB..

MeroArarrecKoe

noco6ue,
KapTorIKH C

3ATAHT4flMId

8 2

JlrEnefinrre oneparluu :aa1 n-MepHbrMu
BeKTopaMr,r. Jluuefino 3aBr,rcr{Mafl H nraneftno
He3aBr,rckrMafl, cucreMa BeKTopoB. Easuc kr

pirMepHocrb nnnefisoro [pocrpaHcrBa.
KoopArEuarbr BeKTopa B 3aAaHHoM 6asuce.

MeroAuqecKoe
uoco6ne,

KapTorrKlr c
3aAaHIiIflMI,I

9 5 2

Anre6pauqecKr,re ypaBHeHr{fl $"ryp B

lpsMoyroJrbHbrx AeKapToBbrx KoopALrHaTax.
KocoyroJrbnafi", nolrspHair, rlr{JrlruApr.rqecKafl
cncreMbr KoopAr,rHar. flapauerpr{qecKue
ypaBHenufl. rrkrnurfi u uonepxuocreft .

MeroAraqecKoe
noco6ze

Illroro: 18

C 0oTaaM()c t.OflTeJlbHafl NCHTA

Pasrer
:ucuurrJrrrHbr

Nb

n/u Tepra rr BrrA CPC TpygoervrKocrb
(n.racax)

I
JIuHefiHag $oprr,ra. JluuefiHo 3aBr.rcr{Mbre v nprnefiuo l

He3aBlrclrMbre p.rrAbr Marplrrlbr. flepecraHoBKr{. Pa6oma c
ilumepamypoli.

2

2
Teopervmr o 6asucHoru Mr.rnope 14 o paHre Marpr,rrlbr.
Padoma c rumepamypott tt KoHcneKmuponoHue.

2

a
J

Teopeua o cyqecrBoBaur{r{ 14 eAr4HcrBeHHocrr.r
o6parnofi Marpr,rrlbr. Pa1oma c numepamypoil u
KOHCneKmUpOgAHUe.

2

4
llopxgor perreHrrs CJIAy. BnAu peuennfi CJIAY:
o6qee, qacrHoe, 6azucuoe, orropnoe . Pq6oma c
rumep amyp o il u Ko H c ne Kmup o 6 aHue.

2

5
O6rqee perreurae crrcreMbr lunefiHrrx anre6pauqecKux
ypaBneunft . P a6 oma c ilumep omyp otit.

2

6
Clrcrenaa oAuopoAHbrx m,rnefinrx ypannennfi.
Oyn4arraeHTanbuas cucreMa peruenufi. Pa1oma c
rumepamypoit.

2

J 7

Cr<anapubre .u BeKTopHbre BeJrrrrllrubr. Tuuu BeKTopHbrx
BeJrr{rrr{H: rroflrpHrrfi, ocenoft, cno6o4nrrfi, cKorb3srr\ni4,
cB.f,3aHHrrfi sercrophr. Pa6oma c rumepqmypoil.

2

8
llonrrue .rnmefinoro npocrpaHcrBa. JL.nrefinsre otepiuryru
HaI\ n-MepHbrMH BeKTopaMu. Pa6oma c nttmepamypoil.

2

9
Jlunefiuo 3aBr{cr4Mafl u tu:greitHo He3aBwckrMrafl cprcreMa
BeKTopos. Pa6oma c rumepamypoti. 2

10
Eaguc v pa3MepHocrb masefinoro rpocrpaucrBa.
KoopAnHarbr BeKTopa B 3aAaHHoM 6asuce. Pa1oma c

2



ilumepamvpott.
r rpeoopil3oBaHHe KOOpAr.rHar BeKTOpa rpn nepexoAe K
HoBoMy 6aswcv.
Kocoyro'rb*as., 

''onspHurr, 
q'rJrrir'Ap[qecKa" c"cr"rt

KOOpALrHar. llapauerpr{qecKr{e ypaBHeHr.rr ruttuit u
loBepxHocreft. Pa6oma c ntme
YpanHeruar [Jroc xocru. p e
flp,aruax B npocrpaHcrBe. paso""
npxuofi. BsauN{HOe pac[oJroxeHr,re AByx rp.rrMbrx B
[pocrpancrBe. P a6oma c mlmenamvno{t
 'AnreopauqecKr,re ypaBHeHpr.rr $uryp n [prMoyroJrbHhrx

AeKapToBbrx KoopAr,rHaTax.

rue cprcTeMhr Koop4ggar. flonspHbre KoopAr,rHarhr
LapaKTepucruKkr KoHr{rrecKrrx ce.reuufi . pa60ma c

r repecerreHr4e Kpr4Bhrx BTopofo [op.rrAKa . peuteuue sqdaq.

6.

5. IrpunaepH(m me^amu*a t<ypco^btx npoeKmoe (pa6om)

Kypconue rpoeKru (pa6orrr) ne rpeAycMorpeHbr y.re6urnr rnaHoM.

7' oqenoqHwe cpedcmea dnn mel<yu4ezo KoHmponn ycnesueMocmLt,
np oJvte}rcymoqHo il ammecmoquu no umoz&M o c 6 o e H un d uc qunn uHb,

u y v e 6 ru o-m emo d aq e cKo e o 6 e c n e rt e H ae c aM o c mo^fl m en b H o il p a d o mw c my d e Hmo B

ilnfl oIIeHKI'I KaqecrBa ycBoenut Kypca r4crroJrb3yrorcr cneAyrouue Qopnabr KoHTpoJrr:
TeKylqufi - rontpoJrb BbI[oJrHeHu.fl [paKTr4qecKr.rx zagauwft;
pydexHrrfi - KoJrJroKBpryMbr, KoHTponbHhre pa6oru rro pa3AenaM;
rITo ro B btfi ocyulecrBJlterc,a [ocpeAcrB oM TecTr{p o Ba1prfl r,r gK3 aM ega.

ogamenbHa ,re mexHoJtozuu

Cervrecrp

Bnr
3AHflTIIfl

(Jr, fIP,
JrP)

I4cno.urcyeM bre rruTepamTrr BH bre
o6paronareJrbu bre rexnoJrorrru

J reKrlHr-Br{3yuurH3 arlur

grerrpoHHrrx o6pa3oBareJrbHbrx pecypcoB

Ko.nuqecrno

qacoB

2
ceMecTp

JI

2

4

J TEKIILIJT (OOP ATHOfr Cg.fl 3I,I) _ JIEKIII4IT_NPOBOKAIIU'
(usloxeurre Marep uara c 3apaHee
3aruraHupoBaHHbrMu oruu6rauz)

2

n3

rrcrroJrb3oB aHr4e MyJrbrktMe4ufi urx yre 6nuron. 2

raooTa B KoMaHAe 2

rvreroAbr rrpooneMHoro oOyreuur 2

ulepe)Karoquur caMocro.rrreJrb uax pa1ora

.hccleAoBareJrbcKufi ueroA

2

2
llroro:

18



KonrpoJrb caMocroqremnoft pa6orrr cryAeHToB ocyrqecrBrsercfl c rroMoulbrc orBeroB
Ha rrpaKTr,IqecK[x 3alJflTkrflx, KoJrJroKBLIyMax, KoHcyJIbTaIInrrx, oTBeToB Ha TecTI,IpoBaHI,Ie.

Ilpnrvrep dunera K MoAyJrbHoMy KoHTpoJrro ro pa3AeJra*r <<Marprrrrbr rr orpeAeJrrrreJrr{) u
<<CucreMbr JrrrHefinrrx anre6pauqecKrrx ypaBnennfi>>

3adouue I
,{ansr Marplrrlbr A, B, C, D.
Hafiru Marprrrlhr 2A-B,A2,AC, D'C. f(x) :xs- 5f + 7x-3, (A) - ?

Jd I "E 3\ l-3i ,3 -[ \ l-1\.4-f t 1ll,s={i; t_},r={ tJ,o:{3i].it\-+ -F 5f \[ -+ -Vf \3J

3adauue 2
B gaAa.re BbItII4cJIIltrb orlpereJlureJrb, rdcloJrb3yx cnoficrBa orrpeAerrrnrenefi r.r reopeMy o

pa3noxeHplu rro gJreMeHTaM crpoKkr Lrrur cron6qa.
[3, 2 tl
$r?lr* s tl
[2 t 3[

3adauue 3

lana Marpuqa A. Hafiru Marpllqy A-t olparuyro Aannofi. CAenars rpoBepKy, Bbrrrr.rcJrLrB

[poLr3BeAeHHe A'A-1 . Peurnrr sara-vy;
a) no cuoJrb3 oBaBrrrlr cb orrp.eAeJreHr,reM o 6parnofi uarpuqu ;
6) no MeroAy Xoplalla-laycca.

(t z' r)
,t -l't r r In-lt r rl

[z | 3)

3adauue 4
flpuueHra MeroA HcKJIIoqeHkrfl. Helr3Becrubrx (rraero4 faycca), peur,rrb cucreMy

nprnefinrx ypanneuufi.

l4xr+Zxr-xr-3xO -11t^
J ", -6\+exo - -8,

l3x, 
+ 4xr-3xr*xO=10,

frt -2xr+xr-2xO=0.

3adauue 5
Perunru CJIAy Marpr,rqubrM MeroAoM Lr MeroAonn Kparraepa.

f 7u, * ftxn * 3ru* : t5
{ Sot - 3;rg * fi:rs : i,5
{t*n., -Ltnu*Sxu:36

3adauue 6
Peruurr AaHHoe Marplrquoe ypaBHeHue.

[3 ? 3[ |i-t 3[

fs s +[*x: [-r s[
f:" s 3[ l-r s[

3adauue 7

Hafirpr paur MarpLIIIbr A s sasucr,rMocrr,r or 3uaqeHlrs [apaMgrpa r$.



[r 3 3 + to: [-= -4 -8 - u[
li$ * r? S I.

llpurvrep 6r'r"rrera K'MoAyJrbHoMy KonTpoJrro ro pa3AeJry <<BenropHafl aJrre6po>
1. Ha cropoHe BC rpeyroJIbHLIKaABC B3sraroqKaKraxo.rro BKf KC : 2:3.pagrrox{r{rb

BeKTop rl"T no BeKTopaM gc:rlE 
" a:: rfC.

2. flawluroqKr.r A(3; Z;-D,K;-4;3), C(0;3;-]), D(-6;3; S). Hafiru:
a) xoop4l{Harbl BeKTopa rt-&l, r4e K - cepeAprua orpe3Ka AB , a rorrKa N AeJrrr

orpe3oK CD s orHorreHuw 1,2* 
..+.

6) upoercqurc BeKTopa ,'lF na ocb, orrpeAenseMyro BeKropor ffi.
3. Hait'ru yron Me)KAy A[aroHan flMvr napafineJror.paMMa, rrocrpoeHHoro Ha BeKTopax

d(t;o;t;, ftt ;2;-r).
4. Hafnu cKirJrrpnoe rpon3BeAeHue

-+_ I il;l -t r.frFr-ElTl r:\J":'f,l 
;.

{rt+
BeKropoB #-zp-q u - $ *:#, ecrvt lp- | - z,

-*
$j

5. Ber<rop "d nepneHAllKyn{p es ocu Ox r.r BeKropy $ a o6pasyer ocrpuft yror c ocbro
Oy . Hairrr,r KoopAr4uarbr BeKropa ;d, ecnu p : (t ; Z; 6), i; f 

: tG.
6. Hafirz rnoqaAb rpeyro.rrrnraxd c BepurHaMr.r A(3; 2;-I), B(I; -4;3), C(0;3;-I) .

7 . BrFlzcnurr o6rena rpeyroJlrsofi EapaMr,rAbr c BeprrraHaMr{ A(3 ; 2 ;-t ), B (I ;-4; 3) ,
C(0;3;-I), D(-6; 3; 5).

8. Haftrz 6asuc cprcreMbr BeKropoB Ee;-z;l),d1+;l;4, d( 6;4;2), J( r+;rs;6). B'pasurr
ne6asucsufi BeKTop qepe3 6agucnrre.

o6paseq recra AJrfl rrpoBeAeHrrfl r{ToroBoro KoHTpoJrfl
rro r{ToraM ocBoeHl{fl Alrcqu[JrlrHbr, a TaKrKe EJrfl KOHTpOJTfl CaMOCTOsreJrbHo+ pa6orrr

cTyAeHTa
VxasaHun: Hanuuatme Bau,ry Qauunuto, Howep zpynnu u damy. trna om1emo Hq 1onpoc c

eafiopou ?apuoHmo omnemo docmamoqHo HonLrcomb HoMep lonpoca u pndou 6y*y,
odosuavonulyn npqnultbuait GapuoHm us npednouceHHwx 6 meKcme om6emo6 Ha 6onpoc. Ecnu
Bat cuumaeme nposttJlbHbt*u HecKoJtbKo 6opuqHmo6 om6emo6, mo 3anuu,rume vepes 3anflmym
coom6emcm6yrcu4ue rumeput 6yrce.

Bpenn: 90 uuu

AE 1. Marpuqbr rr orpeAeJrr.rre tu - 12

l.

a)

b)
c)
d)

Kna4parHiul Marpvrr&, y roropoff orJILIqHbr or Hynfl ToJrbKo gJreMeHTrr uansofi
Arraf oHaJII,r, H€t3brB aeTcr :

Hylenofi;
e4Nuu.ruofi;

Ar4arouuurruofi;
HeT [paBlrJrbHofo oTBeTa.

2. Knagparuaflvrutpkrrla Ha3brBaercfl Bepxgerpeyronbnoft, ecnu:
a) sneMeuTbr, Jrexrarqr4e Ha no6o.rHofi Auarou aJrv\paBHbr Hynro;
b) oireMegTbr, Jrexarqne Ha rnaeHofi Ar{aroHaJrr,r, paBnbr Hyjrro;
c) gJIeMeHTbI, He lgvarrllle Ha rnaguofi AI,IaroHaJII{, paBubr HyJrro;
d) gneMeHTbI, JIexaIqI{e HI{xe rnaeuofi AlraroHitirr,r, paBHbr HyJrro.

t0



3. Haftru2A+58, ecnuo:( u o 
l, u --? -3):

(-2 -3) [0 r)
\ ( +t t5) ., (47 -ts) , ( +t -15) ( qt -+)a) | l:b)l t;c)t ,lrd)l .1.' (-4 -r)' '[4 -r)'-'[_4 _r) r_15 _t)'

4. Hafiru A.B*cnr o:(-' 3 t).u:l:^: ;tl,[-r s -+) [_o , _o)

, (tg lo s) (-tg r :\ (n I r\a) l. l:b)' t'c)l l;d)uerrpaBr.rnbHoroorBera' \s -4 3s)" (_s _4 3s)' -,[_rq o 51

, ( 1l (z -r)5. InsMarpl'Iq A : | -4 2 | " B : l'- | yrcasarb re orepaqur,r, Koropbre MoxrHo

[o t) (3 4)"
BbIIIOJIHTITb:

a) A.B; b)B.A; c) Ar.Br; d1 Ar.Ar.

6. Vr<asarr re npeobpasoBanrt crpoK (cron6qon) Marpprubr, Koropbre sBrflrorct
SJreMeHTapHbrMrr:

a) yM'ox(eHr,re crpoxu (cror6qa) Ha HeHyneBoe qucno;
b) 3aMeHa eJIeMeHroB crpoKIE (cror6ua) npoz3BoJrbHbrM u .uwcnaNrLr;

c) 3aMeHa crpoKn (cron6qa) cyuuofi srofi crpoKr,r (crol6qa) v gpyrofi crpoKr,r
(cron6qa), upe4Bapr.rrenbHo yr\rHoxeunoft Ha HeKoropoe qucno;

d) 3aMeHa crpoKrr (cron6qa) nynenofi crpoxofi (cron6qol,r). 
,

7. Paur Marpr.rrlbr p€BMepa nxn paBeH:
a) n;
b) n- 1;
c) n - I, ecJru MarpLrqa BbrpoxAeHa;
d) yKa3aHHbrx ycJrosnft.HeAocraroquo Anr onpeAenenu fl, paHraMarpr,rrlhr.

8. Eclpl noMeH.flTb MecraMI,I ABe crpoKr.r (ana cron6qa) rna4paruoft Marpgrlbr, ro
o[peAenlrTeJrb:

a) He rircMenkrrcfl;
b) roMeH.fler 3HaK;
c) crauer paBHhrM Hynro;
d) yBeJrurrlrrc.fl B ABa pa3a.

9. I4snectno, qro orpeAeJrLlreJlb KBaAparuofi ruarp ut\st A paBeg A. Vxasarr, qeMy
6y4er paBeH orlpeAenllrsJlb Marprlubl, [oJrfressofi H3 Marpwgw A WHoxeHr{eM
uepnofi crpoKrr Ha qprcro (-3):

a) A; b)-3A; c)9A; d)-27L.

10. Vrasaru BepHbIe yrBeprKA entrs., cBfl3tuluble c o[peAeJreulreM r.r cyrqecrBoBuuru ev A- I :
a) o6paurar Marpnqa A-'. 

"yaecrByer, 
ecJrrr Marprqa A - rcnagparlafr;

b) o6paruax Marpl,Iqa A-t ,ytaecrByer, ecJrr,r Marpr,rqa A - xnagparlas.H det A * 0;
c) A'A-I = A-1.'A : E, rge E - erunprrlnafl,Marprrqa coorBercrByroqero pa3Mepa;
d) A.A-I : A-I.A : A.

ll



( ot, orz

1 l. Alre6pauuecKoe AorroJrHelrrwe AtzsneMeHT a ar2Marprrrlbr A : I o^ ozz

[o' otz

"','"1'"'l:',',',',',1''-l:',',:','"1

l:',',""',',1,r-l:',',

ot, lor, 
lpaBHo:on)

rl

ol

,l 
, O*IoNCHB rlo oJIeMeHraI\l I cron6qa:

3l

-)
-1- rt

12. Brrrycnum orpeAeJrprreltr A =

102
213
112
0 t2

a) -1; b) 0; c) l; d) ner npanunruoro orBera.

AB 2.Cucreubr JrrrHefinrrx a.rrredpauqecKrrx ypaBHeH mit - 16

l.

a)

b)
c)
d)

2.

Ecnu Marpl{qa crlcreMbr n ypaBneuraft KBaAparH afl. vr ee orpeAeJrurenb
HyJrro, To cI,IcTeMa:

He r{Meer peueunfi;
LrMeeT eAuHcTBeHHOe peureHlre ;

LIMeer ne 6olee n petnelrtuit;
r,rMeer 6ecroseqno MHoro peme lauit.

P e runrr c pr creMy nrnu efi urrx anre 6p ar,rrre cKr,rx yp aBH etruit

2x, +3x, +2x.

xr *2x, -3x,
3xr+4xr+x,

He paBeH

a) i : (t,0,1); b) ; : (1,1,1);c) i : (t,1,0); d) ner rpaBr.rnbHoro orBera.

J.

a)

b)

c)
d)
e)

4.

lxr * 5*r-5xr=-2
I

IrlccleAoBarb crrcreMy 12*, +3x, -2x, -1 rr B cryrrae coBMecruocrr pemnru ee:
I

L 3", +x2+xs:0
coBMecruar, o[peAeleunag, * : (15,25,11);

He coBMecrn€ur, orpeAenduuax,. i : (t 5,20,10);

coBMecrnafi., He o[peAeleunas x : (5r20,11);
He coBMecruafl, Her pelrreuuit;
HeT [paBI,rJIbHOrO OTBeTa.

I4ccleAoBarb cl4creMy manefiHrx ane6pauirecKlrx ypanHeuufi
(
f ",+xz*x3-2xo-1l^iJ r, - x2 -2xo - -1 ro reoporue Kparrlepa:
I

1", * 5x, +3*, -2xo - 0

coBMecTHrur, oupeAenennax;
coBMecrH afl,, He onpeAeJldHnax;
He coBMecrHas, onpeAendnnax;
He coBMecrn€ur, He onpe4el€Huax;
HeT rrpaBr{JrbHoro oTBera.

a)

b)
c)
d)
e)

t2



5. flaua cprcreMa ypanuenufi.

19, -39, 4:b) lg, -lg, -l;

Ecnu A.i - 6. ro,

.Hafiru A,,L,,2.

19, 19, l; e) 19, 57,3.

f**r-z=-2
jzx +32 - 8

13"-2y -s
c) 19,38,2; d)

6.

a)
hi=\;b) t -6.A;c) I=4.6;0I=A-t.6.A'

7. IIpn peuIeHnI,I crlcreMbl no rpaBrny Kpauepa ucrroJrb3yror Soprraynrr:
,aA,a) xi =f ;b) xi =V;c) x,=A, .A; d) xi =A, +A.

aja
8. Eclu paur ocHoBHofi uarpuubr paBeH panry ee pacmupeuuofi Marprarlhr, To cr,rcreMa

rurnefi nrrx atr e6pauqecKr.rx yp anu euufi :

a) coBMecrua; b) HecoBMecrHa; c) oupe4erreHa; d) neoupeAeneHa.

g. llpu perreHlrr{ cr{creMr {: 
* 

"^ 
=':ro 

rpaBrany Kpauepa:
13"- 4y -7

Ir 2l lz 7l lr 2la) A:1" .1,A,=l^ .l,Ar=l_ _l;
13 -4r 13 -4r " 12 7l'
Ir 2l lz zl lr 2lb) A=l l.a,-l- -1.4"-l'-l 

:' 
13 -4r ' v -41 " 13 7l'

c) 
^=11 il,^,=li

d) 
^=ll il,^,=ll

'^l'^'=l: :l'

il,^,=li :^l
(z\

10. flycrr n=ltl -HeKoropoe

Io,,l

[r)
peIrIeHI,Ie HeoAHopoAnofi clrcreMbr, a a,=lrl u

tl
(0/

ft\tl
a, =l0 | - tbyttaaMeHraJlbHat cucreMa perreHr,rfi cooreercrByroqefi oguopo4nofi

ll11l\ ^,/

cxcreMbr. TorAa peureHlle HeoAHopo4nofi clrcreMbr prMeer BLrA:

l*,-Cr+2 lxr-2C, f*r-2Cr+2C, f*r-Cr*Cr+2a) l*r=Cr*3;b) 1*r=3C2;c) Jx, -3Cr ;A)]xz=Cr+3. 
I 

L L 
I' I 

L I 'I

Lxr-4 Lxr-4 lxr-4C, L"r-Cr+4
I 1. Ecwt cllcreMa wrueftnrx arre6pauqecKux ypannennfi r.rMeer eAr,rrrcrBeuuoe

perueHrle, To oHa flBJrgeTcf,:

a) orpeAeneHnoft;
b) HeorrpeAerenHofi;
c) oAHopoAnoft;
d) HeoAHopoAuofi.
12. Ecnu Kaxroe pemeulle nepnofi crrcreMbr sBflserc,f, vr peureHueM nropofi, vr

uao6opor, KaxtAoe perueulle BTopofi cncreMbr rBJrsercr u pe[reHr.reM [epnofi, To ABe
cncreMbr nuuefinrrx anre6pauqecKr{x ypanneuuft c oAHHMpr kr reMlr )Ke

1,3



HeIBBeCTHbMLI Ha3hIBilIOT :

a) sKBTIBaJTeHTHrIMH; b) oAI,rHaKoBhrMpr; c) o4nopoAgbrMpr; d) neoaHopoAHbrMr,r.

13. Cncren'ra oAHopoAHbx JruHefiHhrx ypaBneHr.rfi c n HeLBBecrHbrMra 1a Marpwrrcft A
r.rMeer nHneftno He3aBVcI{Mbrx perueHnfi.

a) n - RgA;b) n + RgA; c) n; d) RgA - n.

14. Mero4, rlo KoropoMy pe[reHkIe cucreMbr Jrr,rHefisrx anre6pawrecKr4x ypanneuufi
cocrol'IT B ToM, 'ilo6lr Kax(Aoe Heu3BecrHoe ocraBaJlocb JIr,Iurb B oAHoM ypaBH eHvIvI,
Ha3hrBaeTcs MeToAOM:

a) faycca;
b) Xop4ana-faycca;
c) Kpanrepa;
d) Kponerepa-KaneJrrrr{.

15' Mero4, IIo KoropoMy peLueHLIe cncreMbl manefiHrx ame6panqecKr.rx ypannenafi
cocToI'IT B nOCJreAOBaTeJrbHoM I,ICKrIOqeHwpr HeLI3BeCTHhrX, Ha3hrBaeTct MeroAoM:a) faycca;

b) Xop4aua-laycca;
c) Kpannepa;
d) Kponerepa-Kane nrrrv.

16. Eclu B cllcreMe nranefinrx wrce6pavnecKr,rx ypanuennfi qgcJro HeH3BecrHhD(
6olrure qprcra ypaBHeurafi, ro crrcreMa:

a) He rrMeer pemenuft;
b) r{Meer eAr,rucrBeHHoe perueurre;
c) LrMeer ne 6olee n pemeuuit;
d) r,rMeer 6ecronerrno MHoro peme nuft. ?

AE 3. BexropHan aJrrefipa - 12

l. Hafitpl KocuHyc yrna MexAy BeKropaMr,r AB v AC , ecJrr,r 4(1,-2,3), B(0,-l,Z),
c(3,-4,5) .

a) 1; b) -1; c) 0; d) 0,5; e) uer rpaBr.rnbHoro orBera.
2. flan rpeyronbHllK c BepuuHal4Lr A(2,4), B(4,4) u C(6,0). yxaxrare KoopA'r*arbr

cepeAuubr croponrl AB.
a) (2,1); b) (0,2); c) (3, 0); d) (3, 2); e) (1,0).

3. CrueuanubrM rIpoI'I3BeAeHLIeM rpex BeKTopoB d , n"i Ha3brBaercr qprcro, paBgoe:
a) d.(n r4 b) a*6 rc;c) (axb).c ;d) ax(b +c).
4. Haftrn llpu_ud , ecnvr V - (2,7,-3), 6 - 16,-5,3)u/ - 14,-3,41 .

43s73
a) s;b)7;") 7;d) 3;e)4.

5. Haittu IInoIIIaAb rpeyroJrbHr{Ka c Bepur,rHaMr.r B rorrKax A(3,4,1), 8(2,2,2) u
c(-5,2,3).

a) +^ltt ;b) zJn; q 
^m; d) 6 JN; e) 3 Jn .

6. I,Isnecruo, qro 
la "61- 3, lal= 4, &yron MexAy o u bpaBeH ! . Uurur l|l.3 tl

t4



a) 0; b) 6; 
")

Oupe4elurr B, rppr

b=(0,8,2)^i-(3,4,0).
111

KoropoM KoMrrJraHapHbr BeKTopbr q = (2,3,4) ,

l;b) 7;r) l;d) t'

8. Bexropc: (3,4) pa3noxeH no 
""*ropuon-_ 

(3,-l)ub- (1,-z). Bn6epure
BepHoe puBJroxeHpre:

a) c -a+36; q c -2a-3F; q c =9a-60;d) c --2a-6.
9. ,,{nuna BeKTopnoro rpo[3BeAeHr{fl BeKTop on a , b ur"JreHHo paBga:

a) rrnoulaAn rpeyroJrbHr{Ka, rtocrpoeHgoro Ha BeKropax a u b ;
b) nnoqa.{r4 naparnenorpaMMa, rrocrpoeHHoro Ha BeKTo pax a w 6 ;
c) o6renny rap€rJrneJrermreAa;
d) o6renny rerpuuApa.

10. A6cornornat BeJrI,IqLIHa cMeruaHuoro [pol,r3BeEenr4s.Tpex BeKTopoB rrr{cJregHo paBHa
t IIOCTpOeHHOro Ha 3TI,IX BeKTOpaX.

a) rnorqaAvr ilaparneJrorpaMMa;
b) o6renay raparnenerrrreAa;
c) o6reuy rcy6a;
d) o6renay rerpunApa. 

:
11. flycru BeKropbr aub 3aragbr KoopAr,rganawwtd: (a*, oy, a) 

"b: (br, by, b),
TorAa a xF Bbrqucr.rercfl uo $oprrayJre:

{iIEI Fnob*l Irr-Et f"tt*ul
I.""i"T"* lt -i 4 I lo. o-u[ I*- ; % Ia) Iu- uu hl, uyl * % b= l, rl lo- "u 

n"l, 
d) lbv 

b* E 
I

12. Anre6panqecKafl Sopya KoMtIJreKcHoro Lrr4crra z, uso6paxeHgoro Ha pr,rcygKe,
r{MeeT Bra,4:

a) z: 4 -2i; b) z:4 +2i; c) z:4.-4i; d) r:4 -2i.

AE 4. YpanneHrrfl rrpflMbrx rr rrJrocrcocreft - 10

l. Ha unocKocrll ypaBueHple [psMofi, upoxoAsrqefi qepes ABe roqKr.r, r{Meer Br.rA:
s:-f,f$ _ F-Fe.a),

?tt, {q

b) A(x- xo) + B(y-yo) : 0;
c) y-yo - k(x-xo)l

Ji!
2 ; d) 2;") 1.

7.

1

e)3
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r\ If-trs ts-Fe .CL) 

-: 

,Jds-st Sa-Fr
e) Ax+By+C:0.

2. Ycnosue nepreHALIKynflpHocTLI AByx rpsMbrx y: ktx + bt kry: kzx + bz:

a) kt:-kzubr:bz;
b) h'kz--1;
c) kt : kz;

d) bt : bz;

e) h'kz : I.

3. Vcrosne rapaJrneJlbHocrn AByx rpsMbrx ! : kN + bt Lry - kzx + bz:

a) kt:-kzubt:bz;
b) h'kz--1;
c) kr : kz;

d) bt : bz;

e) kt'kz : 1.

4. Ecnu rptMafl Ha nnocKocrl,I 3aAaHa ypaBHeH vrery - loc * b,'to:
a) b - otpe3oK, orceKaeurrfi uprnaofi na ocu 0x;

b) k : a, rAe CI - ylon HaKJroHa npxnrofi K [oJroxr{TeJlbHoMy Ha[paBJreHI,Iro ockr 0x;

c) b : tqa, rAO a - yron HaKJroHa uprrr,rofi K rroJroxtr{TeJrbuoMy Ha[paBJreHrlro ocu 0x;

d) k - tqa, FAO CI - yron HaKJroHa upruofi K [oJro]cr{TerrbnoMy HanpaBrIeHLIro ocvt 0x;

e) b-a.

5. Touxa, Koropa.u rprIHaAJrexLIT npar'rofi : . : : I,ut.,lreer KoopAl{Harbr:
{8. #

a) (o,0); b) (0, a); c) (b,0); d) (a, b); e) ?a, -b). :

6. flprrrraa Ha nJlocKocrll, sa1allas,ypaBHeHue.v-Ax + By : 0 (A+0; B*0):
a) rapaJrneJrbHa ocn 0y;
b) raparlJreJrbua ocw 0x;
c) [poxoAr,rr qepe3 HaqffIo KoopAplHar;

d) napaJIJreJIbHa ocn 02.

7. Ecnu ABe rrnocKocrr{ Ap * Bry + CE + Dt : 0 u Azx + Bzy + Czz + Dz: 0

IIeprreHAHKyJL'IpHbr, To BbrfIoJIHteTct ycJroBLI e :

a) AAz + BtBz + CtCz: h
r-\ ct 

- 
gr' 

- 
ga.

n) gu sE cn'

c) AAz+ BBz+ C{z+ DtDz:0;
d) AtBEt + AzBzCz: 0; 

!e) ArBrCt: AzBzCz

8. Paccrosur,re or roqKu Mo(xo, !0, z0) Ao rIJIocKocrrI Ax + By + Cz + 'D _ 0

Bbrtll{cJlsercfl no Soprr,ryne :

^\ .l _ $gs+g$'+ce$ . t r rf _ $^gx*+wFo+gee$ ...\ rf _ Ed.re+g]i-*+"f;s*+p$ .o) L+-ffiffiEt v)*'- nry4;, 'wltL{'- rf7.Grry'
^ ! $ew+ep'+Cs+S$ . \ , 4ff*+s3fe*fiE6IITG:ffi,e)u.:ffi-

g. llapauerpIarrecKlre ypaBneu[s npxrr,rofi B rrpocrpaHcrBe I4Meror B:aIl:
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fH-xo*mt fH:rn*x*t f*--H$-mt {*:a) {y: 3rs*nt;b){F: n*Fet;")JF: -Fp-nt;0)l}r:
Lz- r*-{-pt Lu - p*a*t [s- -zs-pt ts=

[K: nst- H8

.){Y- nt- Fe.
[z- pt- EB

tr-Jf u p:-pb

m- x*t
B-Frnt;
F-Est

€-sn
pYcnoelreNr rlapanneJlbHocrl{ npxvtofi

Ax + By + Cz + D : 0 ssnflercs:
Am+Bn+Cp:0;
d{9f;

rE& fit p
#l ,9,ff
-T--i--- G;
fg!. ?! p
d{r$r(

-: *,:
J86 Fe .86*+* +P:s.
Jfe se .gts

AE 5. Kpr,rnrre BToporo nopsAKa - 12

2.

a)

aJ.

a)

4.

a)

5.

MsoxecrBo Bcex roqeK rrJrocKocrrr, cyMMa paccro suuia or Kax(Aofi ns Koropbx Ao

AByx AaHHbrx rorreK grofi [JrocKocrr{, Ha3brBaeMbrx Sor<ycauu, ecrb BerI{rII{Ha

rrocrorHnafl, Hil3brBaerct _. KanoHr,rrrecKoe ypaBHeuue grofi rpunofi I,IMeer BUA _.
i.*t+Y=:1:

.-:^*=___#:;;;ffiH;k1; :c)9nJlrllcoM, 
". 

- g* : r; 
I

MxroxecrBo Bcex roqeK rrJrocKocrrr, KaxAas. kr3 KoropbD( oAnHaKoBo yAulleua or
Aannofi TorrKLr, Ha3brBaenrofi Qoxycou, kr Earrlnoft npxnrofi, uasuBaerct:
napa6onofi; b) runep6onofi;c) oKpyxtnocrbro; d) ernuncoM; e) upxnaoft.

,- Jfg ''"E
YpannenvrflMvraclrMrror runep6oilbl ; - h 

: L serslorcs:

*G' ,&
5f,: t;tr; b) F : *;*, c) 3,n 

: *ffiff; d) 3r - *&:s; e) 3 : ttr.
Vrcasars, rreMy paBHo 3HaqeHHe gKcrIeHTpI{cI,ITera oKpprHocrtl :

0; b) 1; c) -1; d) <l; e)>1.
Kpunax, uso6paNennas Ha pucynKe, orrpeAen.xercfl ypaBHeHI,IeM :

10.

a)

b)

c)

d)

e)

1.

a)

"oEL-:I .

-&rts

.ff?,'tsBa) ;-;:
,sB BBvl-'$ *

ryz "'Ef; u)? + ;:
- -8.

?

l-; c) :- -g

*3: -L: d)L -"&
PE

lt76. Kpuear, 3atrannas. ypaBHeHLIeM
$

3.2
- L , usolpax{ena Ha pI,IcyHKe:

t7



d)c)

7. YpanHeuue fr[ - Z,],u - +tT + 3]u : 4 orpeAenner:
a) ruuep6oly; b)napa6ony; c)oxpyxHocrb; d)ennnnc; e) ABe rrepeceKarorqnecs.uprMbre.

8. Ypanueuue {g - 3,}u - 4ful + t} - il orpe4enser:
a) ruuep6ony; b)uapa6ony;c)orpyxnocrb; d)snnunc; e)4ne repeceKaroulrecr rpsMbre.
9. Ilapa6ona, nso6paxeHHas Ha pr4cynKe, orpe reJrflercfl. ypaBHeHr,reM

a) yE : -4x; b)ys - 4x; c)x : 43ru; d)r - -4Fu; e)x : tu
10. Hafiru MI{HraMaJrbHyro rroJryocb ruuep6o nrt x2 - 4y2 + 8x - 24y : 24:

a) 1; b) 2; c) 3; d) 4.
I l. flnn rr.ruep6oru I 6x2 - 9t' : 144 safiu{ paccro flHne MexAy $or<ycarrau.a) 3; b) 4; c) 9; d) 10.
12. Oupegenr,rrb rr4n rpnnofi 9* + 4? - 54x - 32y + 109 : 0:

a) runep6ola; b) uapa6ona; a) oKpyxuocrb; d) ennvuc.

E.rranr< orBeroB K TecroBbrM 3aAaHrrflM
Horvrep

3AilAIJI,d'fl, AEl aE2 AE3 [84 AE5
1 c b b d d
2 d d &rQ b a
3 c d a c b
4 b b d d a
t &rd c e a a
6 &rQ d c c b
7 d b b a a
8 b a b c b
9 b b b a b
10 b,c d b a a
11 d a a d

18



t2 a a d d
13 a
l4 b
15 a
t6 d

llpn recrrlpoBa1krr Bce BepHbIe orBerrr 6epytcs,3a l00yo, TorAa orIeHKa BbrcraBJrfleTcr B
coorBercrBnr{ c ra6luuefi :

flpoqenr BhrrroJrHeHr,rs salialLrfl Oueura
85% n 6olee 5 (ornuvHo)

70-84% 4 (xopouo)
s0-69% 3 (yaonnerBoplrrelrno)

MeHee 50% 2 (neyaoBnerBopvrelruo)

Boupocbr ceccuoHuoro KoHTpoJrfl

1. llougrue Marprrqu. Bu4br Marpr,rq.
2. VusoNeHLIe MarprIIIbI Ha qlrcJro, cJro]KeHr,re Marpurl. Ceoficrsa gTlrx onepaqufi.
3. VnauoxeHule MarpuII. Cnoficrea oreparlrpr yMuoxeuvrflMarpr,rq.
4. Tpaucnonl{poBaHne MarpuII. CsoficrBa orepaunrr rpaHcrroHrrpoBaHr4fl.
5. Onpe4envrrelrLr KBaAparnbrx Marpr.rq [epBoro, BToporo r,r rperbero [oprAKoB.
6. Onpe4ennreJrb KBaAparnofi ruarplrrlbr rroprAKa n.
7. CeoficrnaorpeAenrarelefi.
8. BrrqncleHl,Ie orpeAenurcnefi MeroAoM eJreMeHTapHbrx upeo6pasonannfi.
9. flonsrrat MpIHop a v aJrre6pau.recKoro AorronueHrrr gJreMeHTa KBaApargofi uarpurlhr.

Teopenaa flantrucao pa3noxenLrvorpeAenT4Terrfl.ro crpoKe (cron6qy).,
10. O6paurax Marpl,Iqa, ee cnoficrBa. BrrqucneHpre o6parHofi uarpuqir.
1 1. Munop K-ro [opsAKa Marpllllbr. Paur Marplrrlhr, ero csoficrsa.
12. Cr'rcreurr ru'urefinsx anre6pazqecKr.rx ypaBneuufi (CJIAY). OcuoBgbre rrogrrr{f,.
13. Ycnoene coBMecrHocrl{ CJIAy (reopenaa Kpouenepa-Kauennu).
14. HenrtpoxAeHuhle CJIAV c KBaAparHofi ruarpuqefi rcoesQzqnenron. Marpu.u15fr MeroA.
15. HenupoxAeuHble CJIAY c KBaAparHofi nrarperqefi rcos$SuuregroB. MeroA Kpanaepa.
16. 3ru'IBarleurHbre npeo6paso"u""" CJIAy. Pirnesne C1AY MeroAoM faycca.
17. Cucrenasr nnnefinrx oAHopoAHhrx ypaBHeHvfi. PerueHr4e CJIAy MeroAoM Xoplana-

faycca.
18. Pasnoxeuue n-MepHoro BeKropa ro 3aAaHHoMy 6azucy. Koop.uuHarbr BeKropa B

3aAaHuoru 6aszce.
19. Oupe4eneHre BeKropa. Jlptrefisbre orep arr4r4 HaA BeKropaMr.r. ltmwaBeKTopa.
20. Oupe4eneHlze cKaJltpnoro [poI,I3BeAeHvrs, AByx BeKTopoB, ero cnoficrna,

BbrpaxeHrr e qep e3 Ko opAr4Haru irep eMHo)KaeMhrx BeKTopoB.
21. Onpe4eneHlle BeKropuoro [poI,I3Be Aurrafr AByx BeKropoB, ero cnoficrna,

Bbrpax(eHue qep e3 Ko opAprHarbr rrepeMH oxaeMbrx B eKTop o B.

22. Onpe4eleHl{e cMelrrauHoro rrpolasBe Aenr4fl, rpex BeKTopoB, ero csoficrsa, BbrpaxeHr{e
qepe3 KoopAuHaTbr rrepeMHoxaeMbrx BeKTopoB.

23. llpxiraax Ha [JIocKocrLI. PagmaqHble BI4Abr ypaBHeHnfi npanaofi Ha rrJrocKocrr,r.
24. Vpanuenue rptMofi, upoxoAsIrlefi qepe3 3aAauHyro roqKy B 3aAaHHoM HarrpaBJreHgrr.
25. VpanueHze npxuofi B orpe3Kax. Vror MexAy rrpf,MbrMr.r Ha rJrocKosrrd. Ycnosgf,

[apaflneJrbHocrpr LI [ep[eHA[KynspHocrkr AByx [p.rrMbrx.
26. O6rqee ypaBHeHpre np{Moitu ero uccJreAoBaure.

8. V"e 6Ho'Memo d uqecxo e u un$ oprr4 &qaoHHo e o 6 e cn erteH ue d ac qunn uHbt
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8.1. OcHoBHafl Jrr{Teparypa
l. Antonoe 8.I4., Jlarynona M.8., Jlo6rona H.VI. kr Ap. Jlnnefisas alre6pa w

anaJrr4TntlecKiul reoMerpng. OnopHru1 KoHcreKr. V.re6noe roco6ue. - M.: llpocuerr, 201 I . -
144 c.

2. fenopr<xn II.C. C6opHr,rK 3aAaq rro Bhrc[refi uareMaruKe Ans gKouoMr.rcros. - M.:
Srononavrna)z}rc. - 352 c.

3. JIu:neirctas, anne6pa. 3-e Lr3r,., rcrp. ' r Aon. Y.{e6Hr.rr vr rpaKruKry rnfr
aKaAeMl{qecKoro 6aralanpvrara I fIoApeA. Kpervrepa H.III. - M.: IOpafir, 2018. - 422 c.

4. Marrayrus B.A. Marerraarpr.recKufi aHanrrc. Vqe6Hoe noco6ue. - M.: 3KCMO ,2010. -
592c.

5. Txrytscrax JI.A. Mareuarnqecrufi anarrn3 rI.1. MeroAHrrecKoe uoco6ue. -
Prr6nnqa: PO IIfy una. T.f. [[ee.reHxo, 2009 . - 39 c.

6. Trrylrcxax JI.A. Mareuarrn.recxufi alaJrtrs rI.2. MeroAuqecKoe noco6ue. -
Pu6nuua: PO IIfy nrr,r. T.f. fllen.reHro, 2010. - 104 c.

7 . flan'renro T.A. MarenaarrIKa. rI.1. V.re6Ho-MeroAlrqecKoe noco6ue. - Pu6nnua: P(D
II|Y nna. T.f. Illen.reHro, 2013.

8. llorauos A.lI. Jlnsefinas arre6par4 aHaJrurlrrrecKafl reoMerpvrfl.. - M.: IOpafir, 2018.

-310c.

8.2. .{o uoJrrrr.rreJrbn afl Jrr.rrep aryp a
1. BertopHafl alre6pa: MeroAuqecKr,re yKa3anr,r fl, Lr vrnxvrBLrqyarlrbHbre 3aralvs / cocr.

B.A. llonon, A.B. Illep6aroBa. - Tarvr6os: Irlsl-so Tau6. roc. rexH. yu-ra, 2008.
2. Bucruuul MareMarLIKa Ans gKoHoMr,rcros: Y.re6n. noco6ve rnfl By3oB / IIoa peA. rtpo$.

H.III. Kpenaepa. - M.: BasrrE u 6npxu, IOHI4TI4,2007. - 471 c.
3. KosaqeHKo JI.A. Ilu:aeitrrax atte6pa u alaJrprrprqecKar reoMerpr{s. MeroAprqecKoe

noco6ue. - Pn6nuqa: (punnan IIfy una. T.f . I[esqeuxo,2004. - 186 c.
4. O6IrIufi rypc errcmefi MareMarnKr{ An.rr oKoHoMr,rcroB. Y.re6nr.rr/ lloa. ilpo$. peA.

B.U. Epruarona. - M.: I4H@PA-M, 2008.
5. C6opHI,IK 3aAaq rro srrcmefi MareMarnKe Ans gKoHoMprcroB. Y.re6Hoe uoco6uel fIol,.

peA. B.VI. Eprvrarona. - M.: ITIHOPA-M, 2007.

83. [porpaMMHoe o6ecnerreHrre u trInrepHer-pecypcbr
IlporparraMHoe o6ecne.reHlile, neo6xoAlrMoe Anr [poBeAeHlrr nerqufi-Bra3yanusarlrfi:

flarer Microsoft Office - o$uuroe rpnroxreulre.
Irlnrepuer-pecypcbr:

l. O6paronarerrbHbre pecypcrr I4nrepHera - Mareuarr4na [Snexrponnrrfi pecypc]. - -
Pexprna Ao cryr a : http : //www. all eng. nrl dl matV math I 6 9. htm.

2. Ka6uner MareMarI{KI{ onnafin [Snerrponsrrfi pecypc] PeNuvr Aocryra:
http : //www. matcabi .netl matrix_s. php.

3. @usura, MareMarvKa, TO3. Jlerru,u,r, KypcoBbre, 3aAaqu, yue6nrrKr4. [Snerrponnrul
pecypc] . - Pexuu Aocryrra : http : I I fismat.nr/mat.

4. Mareuau4Ka, anaJrr4TuqecKar reoMerpua [Snexrponnrrfi pecypc]. - PexzM Aocryrra:
http:lltxdx.ru.

8.4. MeroAnrrecKr{e yKa3aHlrfl rr MareplraJrbr rro BHAaivr gausrr.rft
MeroAprqecKl,Ie yKa3aHllfl rro perueur,rrc 3aAaq [peAocraBrrrorc.s cryAeHTaM B Br,rAe

Teoperl,IqecKllx [peA[ocblJroK (n srerrpoHuoM H rreqarHoM Br{Ae) x nparruqecKuM pa6omu.
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V fus. ocyqecrBJreHrrs o6pasonareJrbuoro rrpoqecca no Ar.rcllr4rrnr.rHe <Mareu aruqa>>
neo6xo.{ptua neKqldoHHa.n ayquropkrl, o6opy4oBal*afl. MynbrrrMedprfiurnau cpe4crniruru Anfr
rrp oB eAenr,rs JreKqufi - nus y atus aryuia.

MeroAuqecKue noco6us, ncrloJlb3yeMoe Ha neKrlraoHubx pI [paKTr,rqecKI,IX 3aHtrlrflx:
1 . Kosa.reHxo JI.A. Jlnnefinas arre6 pa u alurvrrtrrrecKarr reoMerpr,rs: MeroAuqecKoe

noco6ue. - Pu6nHrIa:'PO IIfy unr. T.f. Illesqenrco,2}}4. - 186 c.
2. IIaH'reHro T.A. Mareuarl{Ka. rI.1. Y.re6so-ueroAr{qecKoe uoco6r4e. - Pu6suua: P@

II|Y rapr. T.f. l[ee.reuro. 2013.

10. MemodwtecKae pexomeadaquu no opzaHasaqua uryqeHan ducqunnuub,

I'IsyreHue ALIcqnTIJII{HrI <<Mareuarr.rKa) BKrroqaer neKrlr,roHHbre rr [paKTr,IqgcKr.re 3a1frT2tfr.
Jlexqun pas6ntu Ha ocHoBHbIe pa3Aenbr, Kax(Abrfi pas4eJr Mox{er coAepx(arb Hec6onbKo reM.
flpu u3freHI,II,I MareMartrKw I{crtonb3ylorcs punnr,rrrHbre rr,rrrbr rerqufr: BBoAHtur, MorLrBarIuoHHiuI
(nos6yx.qarculat I,IHTepec K ocBar.rBaerrrofi Ar{crlu[nuue), [oAroroBr.rreJrbHar (roronxryar
cryAeHroB K 6onee cJIoxHoMy Marepvury),I,Iurerprpytoryar (Aaroqa.s o6rqefi reoperr{qecrufi
aHEuIlI3 [pe.{uecrByloqero uarepuala), ycrauoBoqHafl (Hanpannrrcqffr cryAeHToB K
IacTorIHI'IKaM ranSoprrla\prr4 Ans. Aalrsefiruefi caMocrosremHofi pa6o6r). Co4epxaHr{e H
crpyKTypa JreKrII,IoHHoro Marepn€ua HanpaBneHbr Ha (f opnaupoBaHrre y cryAegroB
coorBercrByloqux KoM[ereuqufi n coorHocrrcr c nu6pannbrMrr MeroAaMLr KoHTponfl kr

oqenrofi ux ycBoentrs..

flparru'recKoe 3aHsrI,Ie HanpaBneHo Ha [paKTr.rqecKoe ocBoeHr4e vr 3aKpeueHge
Teoperl'IqecKoro MarepI{uIJIa, ll3noxeHnoro Ha neKur.rf,x. Bo BpeMfl BbrrroJrgeHl{s ga1auuir
lpaKTl4tlecrofi pa6oru B y're6uofi ayltvrropvvr cryAeHT Moxer KoHcyirbrr{poBarbcr c
nperloAaBareJreM' o[peAeJrsrr uaH6onee eS$er<rzBHble MeroAbr peureHr,rfl [ocTaBJreHHbD( sa1aLr.
Ecnu KaKa{-To qacrb garalnfl ocraercs HeBbrrroJureuuofi, cryAeHT Mo}Ker npoAonxllTb e€
BbrnoJrHeHr,re Bo BpeMs BHeayA[ropuofi caMocroflTeJrbHoft pa6oru.

flocle [poBeAeHI,Ifl neKIItIoHHbx n rtpaKTrlqecKux sagtauwia cry4efrrana npeAnar aercfl.
KoHTpoJIbHbre pa6otrr IIo npofi4eHnoMy Marepl,Iany, Koropbre sBr.f,erc{ seo6xoAuMbrM
ycnoBr,reM Ans Ao[ycKa K 3aqery.

CauocrotreJlbnat BHeayAI,ITopHat pa6ora flpprcBaHa aKTr{Brrcr.rpoBars pa6ory cryAeHToB
IIpu ocBoeHlII{ Teoperl,IqecKoro :laarepwura, r,r3Jroxennoro Ha neKUr4flx. CauocrorreJrbHuur
pa6ora MolKer BbItIoJIH flT:r;cr. cryAeHToM B qlrTarrbuoM 3aJre 6n6tuoreKpr, n yre6urx ra6ugerax
14 na6opatopusx, KoMnblorepubrx KJlaccax, a TaKx{e B AoMarrrHr.rx ycnoBr,rrx. OpraHus arpr4fi.
caMocrotreJrbHofi pa6otu cry.4eHra AonxHa rpeAycMarprBarb Aocryfl K flagaNr AaHHbrx, K
pecypcy I4ntepner. Heo6xoALIMo rpeAycMorperb ronfreHr,re cryAeHraMr{ npoQeccr4oganbHbD(
KoHcynbraqufi I'IJILI tIoMoIrI[ co cropoHbl [peloAaBarenefi. CauocrorreJrbgar pa6ora cryAeHToB
lloAKpenlrflercs, yre6uo-MeroAl,IqecKl{M vr IaHSopnaaIILIoHHbIM o6ecne.reHr{eM, BKrroqarcqr,rM
yre6nrnrrn, yle6uo-MeroAllqecKl{e noco6r,rs, KoncrreKTbr lercqnfi, y.re6nnu [porpaMMHbrM
o6ecne.reHl,IeM.

Teryqufi KoHTponb ycBoeHl{s 3HaHIafi uo ArtcqrarrnrrHe rrpeAnonaraer rrrcrroJrb3oBague
pil3Hbrx Qoprnr KoHTpons, B ToM ql,Icre [poBepKa [paKTr,rqecKr4x sayauuit I4roronrrfi rourpolr
Moxer ocyqecrBJulTbct n Sopnae 3arrera rI Tecra. Bonpocbl K 3aqery n o6passrl TecroBhrx
gal:aHutrr [pI,IBeAeHbI. BrrnonneHlre [paKTr.rqecKr.rx zagauvtft, c1laqa KonJroKBr,rWoB 14

MoAyJIbHbrx KoHTpoJIbHbrx flBJrrrorcs neo6xoAr{MblM ycnoBr,reM Ans Ao[ycKa K 3arrery.

I 7. TentonoewtecKan Rapma duc4unnuHbt

Kypc: rpynna: PO20Ap62MO. PO20Ap62<pM. PO20lP62ATnn
ceuecrp: II
flpeno4anareJrr{-JreKTopbr : E opc}rlcdncrufi C. H.
flp eno4anareJrb, B efylqllfi rp aKTprqe cKpre saHtrrufli B op cyxos crtHfi C . I4.
Ka(b eap a nn S opna arr,rKlr r{ rp o rp auun o fi r,ru x(eH epr{tr
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Haranaenonanpre Ar{crlr4rrJrltHbr / rypca Yponenr//mynenr
o6pasonanur
(6aranaapuar,
cIIeqaaJrr,rTeT,

iuaracrparwa)

Craryc Ar,rcqu[JrraHbr B

pa6oueira yle6nolr
nJraHe (A, E, B, f)

Koruqecrno 3arrerHblx
eAr,rHr4rl / xpe4uron

Mareuarurca 6axaraepwar E 2
C u exn ue Arr crIH rrJrrr Hbr I o yq e6Hory n"ttary :

<MatenrarllqecK€ul JroruKD), (Teopplfl Bepogrnocrefi n MareMarvr*recnafl, crarl{crr.IKa),
<r{ucrperHarl MareMarLIKaD, (LILIcreHHbre MeroAbD), ((Or,r3rrKa), <IrlccleAoBarrr{e o11epaquft u
MeTOAbr OnTrrMu3arl[[).

(nxo4nofi pefrn4Hr-KoHTpoJrb,
BBorurbrrz MoAyJrb

npoBepKa (ocrarorrHbrx) sHaHufi nO CMe)KHbIM ALICIII4IIJII,IUaTvT)
Tevra, 3aAaHue HJru Meponpnqrue BxoAHoro KoHTpoJrfl Bu4u reryrqeft

aTTecTarll{pr

Ayluropnar unu
BHeayAHTopHaJr

Mi,tHuualruoe
KOJII,FICCTBO

6aruoe

Maxculrlaaruoe
KOJIHqECTBO

6affros

I4roro:
s,tgogrM MoAyrb

,(nponepxa 3HaHrrfi u ywerafr ro AucqurrJrr,rHe)
Teua, 3aAaHHe unu MeponpuflTr{e reKyrrlero KoHTpoJrfl Bra4u rexyqeft

aTTecTarIAI,I

Aylr.rropnar rEll.r

BHeayAr.rTopHaJr

Muuzualruoe
KOJII'qECTBO

6affros

Maxcnualrnoe
KOJII{qECTBO

6alnon

I4roro:

AOrroJIHr4TE JrbIIbrI4 MO[yJIb
Terra, gaAaHne Hnn M eponpunrue AonoJrHr{TeJrbHo t-o

KOHTpOJTfl

Bu,qu renyuefi
aT'recTaruu

AyluropHar ulu
BHeayAHTOpHaJr

Munuualrnoe
KOJIHqCCTBO

6affros

Marcuualruoe
KOJIHTIECTBO

6affros

I4roro MaKcrrMvM:

CocrasureJrr,I:

3an. ra(f eApoft un0opuarnKu
E fipofpnMMHofi I,rHX(eHepr,rH

CornacosaHo:

3an. xa$eApofi MeHeAlKMeHra

3an. raS eApofi aBroMar r4sarrvwr

TexHonoflrqecKr,rx llpoqeccoB r{

BopcyxoBcKr.rfi , cr. rrperoAaBarenb

{ 
t 

nA. Txryn bcKan*orle'r

Tpa.r, AorIeHT

@€4opoB, AorIeHr
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