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pa6o,mr (rzuonrr pacqeroB, KypcoBbrx pa5o,r u Ap.) u rt
arTecrauzu (stt j , 3ar{era c ol{eHKoitwtu ercsa^aeHa).
lly6nzryeMbre, K roHeHrbr @OC:

1. lloluufi c r4ooK TeopeTktr{ecKl4x BonpocoB npo
(HecMeHt

'2. Tzuosbre
3. Tzuontre

ax vacrr,).
Mbr reKyrqeft arrecrarJkrr (KP).

pMbr caMocroflreJrbHofi pa6oru (Tp).

ue Qopuu
nbro'repHbre

bI.

B BKJIIOHAET

KOHltpOnb

HAOBaXIFIbIM

aKTr'rKIr 3

fi npoBo B BI4Ae

BAHHEM K broTepHofo

neruzfr. K rrbIoTqpHr,re

HTPOJI.'I TIETIAE-
AM

TOAr-rqn OE

E KOMTIJIEKC oft oqQtmu
OUEHLIEAH

bIKOB NO

ruir:
, yueuufi,

reii); cav roxre;lruofr

or{Hol4 a

x:'o"T'unu'

bIX IIABbNKO

a MeponpH

ex{yTorI



l{nx renep
MaTepr4€rnbn

1. Jluuefirn,re
2. Jluueir:e|.ne

3. Cucr.ertm.2x
4. Oupe4el
5. Onpe4en
6. feovrerpzv
7. flpziraep cz
8. Czcreua 3x
9. Brr-rucrelH
l0.llpanzno
1 l.Mo4ym ne
12.Kpurepnilr
l.3.Cralrpuoe

1.

2.
a
J.

Onpe4en
Orpe4en
feovrerprn

4. llpzrraep
5. Cucrervra 3x
6. Brr.{zcJreHkr

7 . flpaauno K
8. Mo4ynr
9. KpHrepzlft r<

l0.Cralxpnoe

Te

<<Czcrevmr nrz

Kourpolrna.a
1. [eftcrnvr c
2. Atre6paw

LIJIII CTOJIO

3. O6parnax

Lrfl c:lr'r.eHflenaofi qacTu oueHoqHbrx
JI].IOTEKI{ BrrfV u yKa3aHHbrx TaM xe c

I cevrecrp
Bo br K caMocrorreJrbHofi paSore cry

EIJPTfl C OIIHI{M HELI3BECTHbIM.

paBHeHr4r C AByMfl Her43BeCTHhrMr{.

. Mero4 r4cKJrroqeHr{.fl, MeroA rroAcra
b Broporo rrop.f,AKa. llpanzno Kpa
b cr{cTeMbr r4 efo cB_f,3b c r{LrcJIoM pe
Kirr LrHTepllpeTarlufl cr{cTeMbr BTOpOfo

br, He zvrerorqefi pelreHr4.rr.

. Onpe4eruzrreJrb rperbero rrop.flAKa.
orrpeAenrrrenefi Tperbero nop.rrlKa.

pa Anfl perueHrr.rr czcreurr 3x3.
pa. HanpaBJr-flrorr{r4e Kocr4Hycbr.
.rrr4HeapHocTr{ BeKTOpOB.

r{3BeAeH}re BeKTopos. Vro[ Me)KAy

B oupocrr K rrepearr ea'rarJr4r4.

b Broporo rrop.rrAKa. llpar.ano Kpa
b cl4cTeMbr Lr efo cB.tr3b c qr4cnoM pe

r'r HTepnp eTarJyrfl cLr cTeMbr BTop of o
br, He zuexlqefi pelreHr4r.

. Onpe4enzre.rrb rperbero rropf,AKa.
orrpeAenltrenefi Tperbero rrop.rrAKa.

Anfl perneHLrfl cr4creuu 3x3.
. Hanpannf,rorrlr4e Kocr4Hychr"

r4HeapHocTH BeKTOpOB.

rl3BeAeHr4e BeKTopos. Vror Mex{Ay

nfr rcoHrpoJrb B Qopvre pefirunr-rco
Ilefirzsr-rconrpolr 1.

efi .nrrx ypaBHeHr4 fi n warpuqHafl, aJr

rc pefrruur-KoHTporxr. Tzurr s
Tpr4r{aMr,r.

r(r4e AorroJrHeHr'rr{ 14 MlzHophr. Pa":n

qa. Panr Marpr4rlbr.
4. Marpu.rHufi eToA perrreHl4f cr.rcTeM nznefinrrx y HCHI4I,I M€TJIbI nop.rr.4r(oB.

10

AcrB (:a4au)
EUI4itIIBHbIX

]TILIKI CI4CTEM

opf,AKa.

KropaMkr.

I{T4 AVOTEMbI

KTOpaMr4,.

onpeAenr4

rlf3yrorcn14CIIO

fl rro grpoKe



Kourportruax
1. Mero4 I'ay
2. Cucr.ervut

3. Berropuoe

Cnoco6rr
Kpauepa,

CueruaH
Vcnosze:

Konrponrna.a
1. Jlznefino
2. Eazuc.l-I
3. Jlunefintre
4. EsxrzAonrr

llpou

1. Marpzqu,
2. YunoNeuve
3. flo.ucranonxu
4, flpaxru.rec
5. O6paruar rr,l

BbITII{CJIEHl4-f,

6. Czcreurr
7. Cnoco6u

o6paruofi
8. Bexropn. Jhz

9. Bexropuoe
10. CrraeruanHoe rI

11. Jluueftsoer n
12. PasnrepHoicrb

13. Jlunefinue
14.. EnIcnuaoBo rr

Cavrocr

(CI4creMlr r
1.

2.

a
J.

Kpurepzfi

O,4nopo4na
perueHrEft.

Csoficrsa o

Pefiruur-nonrporrl 2.
eroA faycca. Benropuax alredpa>

rc peftrunr-KoHTpolro. Tzurr

efinrrx oAHopoAHbrx ypaBH enuit .

BeAeHI4e BeKTopoB. feouerpu.r
r4)or43BeAeHlre BeKTopoB. f eorvrerp

rrnaHapHocT[ BeKTopoB.

Pefirznr-ronrpolr 3.
< Jlunefi sbre [pocrpaHcrBa))

r pefirznr-KoHTporuo. Tunu
lrMbre rz lraHefino He3aBlrcrrMble cr4c

Baletre 6asuca. Marpzqa repexo
rleparophr. Marpuq a rrulrreirrroro onepa
rrpocrpaHcrBa. llpoqecc oproroHtln

Hafl arrecrarlrrfl n Qopnae Barrera c
Boupocr,r K 3aqery.

r\darpr,rq. Jlunefiurre orreparlrrr,r HaA Marp
q. TpaHcnorF{r4poBaHrre ua'.rpuqrr. Ceofi

Orrpe4enzreru. Csofi crBa orrpeAenr,rrenefi .

rlbrqr{cJreHze olpeAenrrrenefi .'Ieopervra
Snevrenrapuue npeo6pa3oBaHrirr Marpr4

I'a MaTpr4rlbr.

iiHrx ypannenzfi . Kpvrepzft coBMecrHocrr{
u.tr crrcreM nzuefisrrx ypanHenufi: ueroA f

rrbre oleparl LrLr HaL BeKTopaMr{. Ko op4rz

BeAeHr{e BeKTopoB. Ceoftcrna BeKTopHofo
r43BeAeHr4e BeKTopoB. Csofi crea cMerrraH

. Jluneintas 3aBucr4Mocrb BeKTo

6ar;uc nuneftnoro lpocrpaHcrna. llepexo4 r<

nzr. \4arput\a tu:neirHoro npeo6
HcrBo. Hepaeencreo Konru-Byur

LHafl pa6ora n Qoprue rrrrroBbrx
Tnuoeoiipacqer 1.

Hefi Hbrx ypaBrFreHrl it n watpurrHafl aJr

rreKepa-Kal eJrJrr,t coBMeorHocrr4 cr4

HI4' CI4CTEMI JII,IHETHrIX'/P ABHEHV fi :

MaTpr{rlbr.4 o6parnoii
cr{creMa nranefi urrx ypaBHeH uit. @y

peAeJrr4Tenefi . B H.rr4 cneHr{e onpeAen
Peruenue vr LIqHbrx ypaBHeHr4r4.

rrop.f,AroB.

UEHKOI,I.

BeKropp.

MbI.

LI CMbICJI.

KKIKI CMbICJI.

vrufpat..r'a-

oIIeparlr4r,r

rr. Panr Marprz

IIIJHEU

r4l\Ta.

roHrlpoBaHlr.fl.

Cnopo6n

ypaqn:eHufi.
(popuyn

Be,IIeHIrt-ll

IIpor{3BeAeH

oBoMV oa3ucY"
VTfl*

. Oprouoplrz
ETOB.

eroA faycca

MEHTAJXbHA'

efi srrcruux

Kparvre$a, MeroA

KTOpOB.

Ber(ropPB.

6asuc.

Qopu*mr

l1



T

5. llo

1"

2.
aJ.

4.

1.

2.

3.

4.

5.

6.

3. fianepSo:ra.
4. flapa6omr.
5" flpeo6pato

Ornolrenz.q
EuHapnue o

ze KoopAvrlIut.

Pefirznr-rourponr 3.
<<Anre SpaI4rre cKtr4e cr{creMbr)

Ko 'bnafl pa6ora x pefirznr-t(oHTponro.
3a.uanze vtr ecrB ycJroBr4eM. Onepaqzrl HaA MHo

Pefirunr-rcoHrponr 1.

ooKocrrl Lr B rrpocrpancrne. lll

.Illpxvrax KAK JILIHT4.'I T
TOqKr4 lepeceqeHr4t rrp_rrMoI4 r,r rrJrocK

Pefirnnr-ronrpolr 2.
Ba,\parLrqurre $opuhr 14 Kpr4Bbre BTopo

MHOX{eCTBe"

Cn.ssr MexAy Marpr4rlaMr{ Jr

3. Cueurann
4. Jlvrlrreilnnts

Tzuoeori pacuer 2.
<<Ber<ropnax

1. Cranrpnoe
Jlznefinrre npocrpaHcrBa))

por'r3BeAeHr{e BeKropon. fJtpoeKrllrr Be
2. Berropnoe [por{3BeAeHze BeKTOpOB.

Irpotr3BeAeHr4 e BeKTOpOB.

u6unaqur BeKropoe. Ea3r.{c. Pa^:ruepn

crBa Jrr4Hefi noro npocrpaHcrBa.
6. llpeo6pano 6azuca. Cn.ssr Mex{Ay KoopAr{Ha

oa3LICaX.

7. Jlurueirur,te
put3Hbrx

2 cevrecrp.
Tercyu1nfi

<rllpxurre ua

u n Qopvre pefiruHr-KoHTpoJr

Ko axpa6ora m pefirznr-KoHrpomo. Tz
llpanrar ua . Pa"crz.rHbre BLrAbr ypaBHeHr4
BsazN,IHoe n oJro)KeHlre [p_f,Mbrx Ha rrJrocKocTr,r.
Paccro-f,Hrle r roqKr4 4o npxuofi.
llnocr<oc'm npocTpaHcTBe.

5. llpxrvrar n
6. Haxox.uern

Ko bHafl, pa6oril r pefi rraur-KoHrponn.
1, Kna4parrrqH e Sopvrr. llpzne4eHze KBaAparzuHofi
2.9r^lmtc.

pa\vv Ha MHoxecrBe. llonyrpyura, M
fpynnrr, u ynrrbr. fpynua rroAcraHoBoK"
Konrqo. I(ol IIO BbIIIETOB.

llore. Perue KBaAparHbr.K ypaBHenuilr HaA noneM MNJIEKC qI4CeJI.

l2

pa Ha ocb.

?r BeKTO'pa

HCKIHOTO OT

B rrpoc[pa
hr 3aAaq.

upauofi.

rroprAKa)
lbr 3aAaq.

vnr I.Byx

$opvmr x

[bI3aAar{.
CTBaMII!

onr,.

nrzHeiino

pa3HbxE

ocroclrefi.



ffporu rrHafl arrecrarlnfl B eopvre e
Bonpocr,r K gK3aMeHy.

l.Ilpxnaal ua : Br.rAhr ypaunenufi uprnaoft, yron M
TOqKI,I IO T

2. flnocxoc:rr r : Br4Ahr ypanneuufi [JrocKocrz.
!1. Bsazlauoe, rre AByx. rrJrocKocreft, yron MexAy rr

AO rr
zl"flpnrar.n rcrBe: BkrAbr ypanuerufi lpxuoft, B3ar4Mr

qeHr.re AByx [nocKocreft. Vron rraex4y n
5"flpxuax r<an

6.3nnunc.
7.fznep6ona"
8i.Ilapa6oua.
9. Co6crseHrrbre
10. llpzne4enze

rrslra v co6crneunbre BeKTopbr Marpr4rlrr.
enrr.lr KpzBoft nroporo nopsAKa K KaHoH

I 1. llonepx BtrrarrleHz{. 3nmlncozn.
12. Oano rrui z 4nylonocr:Hrrft rvuep6onora4rr.
13.3nn utrt u rvrtep6onrE qecrzft napa6onoz4u.
14. Konyc z qz hr BToporo [oprAKa.
15. Ouepaqun MHoxecrBe. Hefirpanunrfi sneueur. Mo
16. O6parzuue . fp5mnu. A6enesrr rpyrrnrr.
17. Komqa. Hy rIg. V HLIJIbTIOTeHTHbTe gJIeMeHTbr.
lE. Ilone. llone rureKcHhlx qu0en.

Ca bHafl pa6oTa n Qoprvre Tr.rrroBbrx pac
Tuuonofipacqer 1.

(3 eN4 e HTbr aIJaJII4TkrI{e c Koft f e oM eTp 14 r4))
1. llpavax na u
2. Vron Me)ftAy
3. Ilnocrocr,b B

ocKocTr4. vpanuenze IIprMofi no 3aAaH
trpflMbrldr4. Paccro.sFrr{e oT ToqKr4

pocTpaHcTBe. ypaBHeHr4e rrnocKo cTr4
4" flpxrar- o n TpaHcTBe. KaHonzqecKr4e, napaMeTp
5. Crpe ec.f, rrp.rrMbre" PaccTorHr4e) MexAy HrrM
6. BsazMHoe: rroJroxeHure [p,sMofi z nlocrocTr4.

<KK

1. lJnnzlc, rr{rr
2. )fIpuneAeHr{e

Tuuonofi pacqer 2.

Bbre BTopofo rrop{AKa. lloBepxHocrr4
a, napaoora.

3. I-{uuznApzFr
KirHoHrrqecKoMy skrly o6ruero ypaBH

KLre rroBepxHocTlr r4 KoHyc BTOpOTO II
BparrleHr4r.4. llonepxHocrLr

I{E OT TOqKId

pacIIono)KeH rrprMbp(.
II [i rc.

qecKoMy evAY.

hIM SJIEME

up.avrofi.
o 3aAaHHlbrM NEMEHEAM.

:uzx {xrr,rofi.Kr4e ypaBH

pofo

krflripvBair

I3



EiHO-METOAruECKOE U (DOPM
OEECTIETIEHI4]D NI4

Ocnonnas Jrr.rreplary

JluuefiHar wrce6pau wru'recnas, reoMerpnf, . flparruxyrvr: Vqe6noe
IlaHrerees. - M.: HZII
(nepenner) ISBN 9'78-5

IDPA-M, 2015. -352 c.:60x90 1/16. - B o6pasonanne:

bI

16-010206-l

JIuneiraas alre6pa:V noco6pre / E.M. Py4ux. - M.: I{ZI{ I4HOPA-
(Bucruee o6pasonauue: . (reperner) ISBN 978-5-16-004533

Ocuonu lznefiuofi 14 aHarvrrLrrrecrofi reo Merpl{r4 : Vqe 6 u o - uero
M.: HLtrI I4HOPA-M.
978-5-lL6-00 5479-7

- 168 c.: 60x88 1116. - (Bucuree o6pasonaHrae Baxalanpuar). (

[ono.nnureJrbHarr Jr

Jluueituas. alre6pa n 14saAaqax: Yqe6noe noco6ue I A.C.
kr3A., crep. - M.: HHI{ OPA-M, 2015. - 592 c.:60x90 I/16. - (Bucruee
(ueperurer) ISBN 978-5- 6-010586-4

,{y6ponun H.V.3ala no MareMarrrne. l-fi ceMecrp. lH.Ll. Ay6po A.IO. Tyxrarr,r
roc. yH-T.- Bla4rauup: -eo BraAzr4. roc. yH-ra, 2011. (6u6trroreKa )

Ana:rzrlrqecKas tt rruveitnas a-rrre6pa. Anroprr Ka4ouqeu c. B.

En6.ruorpaQnn:Anan Kar reoMerpux u tulreirua-x anre6pa. [O.rre
2-e uzg., krcnp. Lr Ao[. - : @I43MATIMT',201L
S.rercrponnoe rr3AaHrre a ocHoBe: KaAoMrIes C. B. Analnrzqecxa.s I,I J]

H3A., r,rcnp. u,4on. - M.: TJ[IT,2I||. - 168 c. - ISBN 978-5-9221- 290-l

t4

IA.C, B

2014. - 318 c.

KOe IIOCOor4e B.f.lllppuruea. -

) ISBN

fi, A,B.
ue: Ba

pecypcl /

an'e6pdr. -2-e



Ifpozpaumnoe eH ue u lfrumepHem-p ecyp cbt :
L httn:ll e

2. htttrt:llwww. vet. rulen c / nauka _i _tehnika/matem atik

GEOM ETRJY

8. MATEPTIA.IIb O.TEXHIIITECKOE OEECfIEIIE

'rexHuqecKoe o6ecne.reHlle .u{cq urIt:r,zrr:l;r
rcarpe4panbHbre JrbrzMeALrftune cpeAcrBa (uya. 230-3

noz neruufi:sJreKTpoHHbre

o6opy4onaHlxe ra6oparopuu Q30-3
KOMrrbroTepEr

nprn6opor.
cuerlr4€lrrr43lrpoBaHHbrM rrporpaMMHhrM

KA'YAANALITIC

l5



Pa6o.ra.[ n

rlo HarrpaBJreuzro 02.

Pa6ouyro rporpaMMy

Peqenseur
(npeAOTaBlrTenb

Ilporpaurua pacc

llpororcon Na -fl/1
3ane4yrorqufi

Pa6o,ns. rporpaMMa

HarrpaBneuus. 02.43.

JIOfI4Zt

llporoxol Ns

llpeAcelareJrb Kor\d

Pa6o.raq nporpaMMa

flp oro r<on s ace 4al'vrs.

3ane4yroqnfi

Pa6o.ra-s nporpaMMa o

flpororcol 3ace1alvrfl

3ane4yrorqufi

Pa6oqa"s rporpaMrvra o

flporor<on sace2Lanprfl

3ane4y.rorquft ra@er4po

-( or 03.M i 8

Ma II{CUI4IIJIT4HbI COCTaBJIeHa B

. 02 Oyu4arurenTaJrbHafl zu$oprr.larvKa rr vrH

Br4Jr Aou. raQ. Araf

4arenr) @e,rr* a-ck

a r.r o4o6peHa Ha 3aceilaluru xa(fe4pu

or /6" Ol /t-
Auf

n o4o6peua Ha sACe AIJr4t4

r4HQOpMarr4KatOyn4aueHTaJrbHafl

oT foAa

JII4CT' [rEPEyTBEPInAE IJVIfl
rlrEfr rrpoIp,A.MMbI AI4CUr4rrJIrrHbI

)euaua yve6uufi ro4

peHaHa yve6urrft ro4

H yue6nufiro4

c rpe6onauu ofOc Bo

onorrr

KOMLtCCl4II

bre TPXHO-

Apalenxr:

Ke/4 /7 a

HO-MeTOAUqeC

H0opMaur4o

MOAyJrfl)


