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Pa6o'rax, fiporpaMMa Ar,rcrJmn,rrunbi <<Mamemamfixa, Ilunefinil,s an,ze6pa,
Mamemarnfin€cttilfi aHNTtts>> /cocr.: JI.A. TarynbcKafl, E.C. fap6y:H.*x, C.L1. Eopcyxoncorii. -
Prt6uuqa: cpur.rma,rr flfv ar,r, T.f. [ues'{er]Ko B r. prr6uliqe ,20li.1sz i,

P'AForrAtr nporpAMMA nrEAHA3HArrEH.A. aJlfl. npE11oAABAHr4g
ALICIJaIJTI{r{br EA3OBOIZ r{ACTU EJToKA Aucrlr4mJfl4r{ (trogvnnrZ) crv4nHTAM
orfitofl CIoPMI{ orvrrEHr4.f, rro rrArrpABJrEHr{ro rroAroroBgtr 38,03.102
<<MI1:HEryKMEHD),

':
Pa6o'{ar rrporpaMMa coeraBrreFra c yr{eroM @eAepalruoro focy4apcrne.[rHoro

o6pa:onareJlbHoro oraltrapra Bbrcruero o6pasonauus. ne Ha[paBlrreHr4ro noAroronrcra 38.01].02 -
<<MerueducaeHrn)), yrBepll(AeHHoro npr4Ka:ronr MuuucrepcrBa odpasona,uLrfl, H HayKnpoccujftcxofi
Qe4epaqrzu ol 12 xuraps20I6 r. Ng 7.

Cocranute.rrNl JI.A. TnryJrbcKarr, Aouelrr

E.C, fap6y3HflK, c1r. rporroAanareJrb

C.lI. Eopcyrcon cmrlfi , crr rrperoAaBaTeJrb



L l{enw a sadartu ocsoeHu.fl ducqunnuuu

I{enrrr,rrz ocBoeur,r{ AtrcqtrnJrr,rnrr <<MareuartrKa. Iluueilrnax a.nre6pa. Matemaru-recxuft
AHAJII43) .fl BJI.fl IOTC.fl :

(foprrruponanne ocHoBHbrx npe4craueurafi n o6nacru anre6pu v reoMerpr{I{,

MareMarr,rqecKoro a*zurt1a neo6xoAuvbx Anrr rrcrronb3oBanufl. B Apyrl4x MareMarl,I,{ecKltx

AI4CIIIIINI{HAX;
n oryrleHlre o cHopHtrIX HaBbrKoB peueHr.rfl 3 aAiilr M areMaTI{KI4 ;

$opnrnponaHr,re HaBbrKoB r4crronb3orBaHr4r MeroAoB MareMarI4KIr Anfl peIrIeHHs

Irpr.iKJraAHbrx ra HaTIHbIX 3a.qatl.

3aAa.ranau Ar{crlr4rlJr4Hbr sBJlfirorcfl :

- r{3yr{eur,re ocHoB4brx pa3AenoB MareMarlrnrz (,rMarpnrlbr rr o[peAeJrrrreJrrD, {<Cucrerurr

nuHefiurx anre6parzvec4ux ypasneuuft>, <Elenropuar alre6pa>, <flpnr,rar u rrJrocKocrb)),

<Kpunsre BTopofo [oprAKa), <Beereur,re B aHanr,r3), <Ilpousnornas. a 4racp(pepeHrlrzraJr),

<Heonpe4eregnsrfi r4HTBrpan), <Onpe4eresurrfr r4HTerpan), <Oynxqnu FlecKotriKr4x

rrepeMeuubrx>, <AerS $ ep gur,r4aJrbHbre ypaBuenrzr.D), <Prr4u>) ;
pa3BIITr4e y CTyAqHTOB rOil4rreCKOfO r4 aJIfOpfi:rMLrIeCKOfO MbrllrJrerflr.tr.

2. Mecmo duc4unnuaw s cmtryKmype OOII B0

,{ucqunmana <MarCInrarprKa. Ilusefrsax eurre6pa, Mareuarn.{ecxuft aHaJrH3) orHocr4Tc.fl K

6asoeoft qacrn (81.8.5) 6roxa Ar{crlr{nJrr.rH (uoayneit) roAroroBKrr cryAenroB rro HarrpaBJreHr,rro

3 8.03.02 - <MeueaxMegr)).
E;ls ocBoeHr'rr Ar4prlr4nnr{Hbr <Mareuarura. IIuneirnas. a-irre6pa. Mareuarnuecrrzfi

aHanvr3>> cryAeHTbr r,rcfioJrh3ylor 3:,:,an'trfi, yMenlztfi, IraBb]nor, cnoco6rr Ae.{Tentrnocrui14 ycraHoBKI{,
ronfreHHble u c(poprvrupobannrte B xoAe H3f{eHrdr ruxomnofi ArrcqrrnnuHr;r <Anre6pauHarraJra
anurvr3 a>>, < f e o u erplrx >.

I4syreuue AI4oIIHTIJII{HrI <<MarelrarllKa. .Ilmneftrra.s a-ure6pa. Mareruar:ra-recxl,rfi auanr43)
sBilsercs 6a3ofi Anfl AanbHeiiruero ocBoeHr{-fl cry4euTar\rr4 Ar4cqr4rrnun <Teopns BeposrHc}weft u
MareMarurrecKar crarncrrtKa>, <<MeroAbr npr,rHqru{ )rrrpaBneHrrecKr4x peuenufi >.

3. Tp e 6 o e aa wn R .p %yilbmumflJvr. o c 6 o eH ufl d uc qunn aruat

Irlsy.renue Alzcqnnnuubr HanpasJreHo Ha {ropuup,rnauue cneAyroulrrx KoMner:enqufi:

B pesynrrare rrcyqegIEs Arrcrlr4nnnnbr cryAeHT AoJDKeH:
3.1,3nama:

- onpeAeJlenlrs 6a3osbrx rloH.flTlrfi IcypcaL MareMitrr,rKyrvux [pr4KnaAHoe 3HarreHHe;

- ocHoBHbIe rI4rIoEbIe onepauIa]I HaA ocI{o.BHbIMlI MareMarr4rrecnr4Ml,I o6ter<ratru, ux
cnoficrea;

- $oprtaynu nunefiHoft anre6psr, anaJrr{Tnrlecrcojft reoMerprlr,r, MareMarr4qecKoro aHa-[r.r3a.

Koa
KOMIIETEHIII{N

(D opuy.rllrpoB,r(a KoMrIereHIIrru

onK-5
Bna4enae HaBbIKaMrr cocrarBJreHl4r $unancoeofi orrreruoctra c .;'.{eroM

nocneActnuit snusuut pa3Jrl{rrnbrx M:eroAoe ra cnoco6on SzualrcoBofor f{era
Ha dlraHauconrre pe3ynbrarbr Aej{TeJrbnocrn opfaula3arluu Ha ocHoBe
Hcnorrb3gB€rHr.rs coBpeMeHHbrx MeroAoB o6pa6orru Aeroeofi uu$oprraaquu u
Koplopapr{llr{brx raHrf opuaqnomubrx ctrcreM



3,2. Vnemo:

- perlurrb Tr{rroBbre 3a\aqv Kypca
MaTeMaTHqeclKoro allilrv3ai

- pe[raTb MaTeMaTr{rrecKr4e 3a[aqr4
uexoropoft oplrrr4HaJrbHocrtr MbrlrrreHlrr;

runefiiroft alreOprr, auat'rrzru.recxofi reouerpr{u ?r

n npo6neubr H3 pa3AeJroB Kypca, xorbprre rpe6ylor

- o6la.qar:r cuoco6socrbro noHlrMarb MareMarr4rrecKl,re npo6leutr u BburBJrrrb ,rx
cyrIIHocTb;

- I,IccJIeAoBarb MareMarIrqecKpIMI,I MeroAaMI4 TrzloBbre llbrerrraruqecKr{e o6rertrt,
I,IHTeprpeTr4poBaTb n aKilrn3lrpoBaTb nonyqeHHbre pe3yJrbTaTbr.

3.3, Bnadema:
-- MareMarfi.recxoft Jrofr{Koft, lreo6xo4urvrofi AJrs Sopnrr,iponanur cyxAeur,rfi rro

coorBercrBylolqliM npo$ecczoHaJrbnbru, coq?raJrbHbrM, Ha) rHbrrr,t a et'uvecrurrl npo6nerrnav;
MeroAaMr4 auaJryr3a rr clIHTe3a LI3) raeMbIX ssneuufi n npoqe$con;
yMellueM [pI4MeHtTb aHaJIUTI{qeCKLIe H IILICJIeHHbIe MeTOA$] pelueHufl fIoCTaBJIeHHbIX

3AnAq.

- MeroAaMI4 MareMarl4qecKoro orncaulafi. runonofi MareMarr,iqdcrofi Mo.[eJIra.

4, Cmpyxmypa,. u codetrtucauue duc4aniluHbt

Pa6o.rag: nporpaMMa y.re6nofi Al4crl[rrJr]rHbr paccqr4Taua Ha 2 ceuecrpa. Tpy.aoelaKocrb
AI{cIIHnnI,IHsua2 ceMecrpa cocraBnser 8 sa.refimx eAr4ur,rq, 288 v{con. B rorrl r{ucne 74,aaca
orBoAurc{ Ha JIeKI{HoHH6re gaufl"rvts., 74 'aaca - Ha npaKTl4rrecKr.re 3alflTLrfl) 68 .racon - ua
caMocroflTeJrl,Hyro pa6ory.

4.2, Pacnpedeneaue eudoo yvedaofi pafiomot u ux mpydoeuxocrnu no po3denau duc4unnuar,r

4,1. Pacnpedeneaue rpyAoeMr(ocrr{ ts g.e./qacax no euda*l aydumopnoit u
c d"M o cmonmeno a o il p' a 6 o mu c my d e nmo e n o c em 

Q c mp avr

Konnqecrso qacoB

Tpyaoeux
ocrb,

s.e"/qacrr

N's

pa3-

AeJra

Hau*renon aHHe p a3AeJroB

Kotr rlqecTBo qacoB

Bcero
A1AUTOpHaq

pa6ora
BHeayA.
pa6ora

(CP)JI n3 JIP
I Marplrqu r4 orrpeAen vr errr4 18 6 6 6

2
Cucrerrarr mauefi srx arre6pau.recKr,rx

JpgqgeHr.rr4
14 4 4 6

a
J Bemopsas alre6pa 20 6 6 8
4 llprirrax r{ rrJrocKocrb 10 2 2 6
5 Kpun.sre BTopofo [opsAKa T2 A+ A+ 4



.l\{},

Pa3:
NCJIA

HaumeuQnaurls pa3AeJroB

Ko.nuqecrno rlacoB

Bcero
AyAuropuan

pa6ota
Bneaya.
pa6ora

(CP)J] tI3 JIP
6 Bee.ueHrae B a:g.aJrrl )n 8 B

AT

flpouguoltnafl.Lr ru fi&epeHrIEar 30 t0 10 10

I Heonpelerenurrfi IHTETPAJI t4 6 6 2

9, Onne.uereusrrfi ur refpaJl 18 6 6 6
i0 Ffi,qal I6 AI AT I
l1 Qvlnruuu HecKoJrb (IIX NE:I]CMEHHbIX 22 8 8 6

LL ilufrcbepeuur{aJrbg. IE YPAtsHEI.II,Ifl 22 10 10 2

[4roro: 216 74 74 68

4,3. Temarfuuqecw.uir nnfiH no eudam yuednoit lenmenuuocmu

JIeKqru

Tb
n/n

HoruBp
pa3AqJra

AlICIIIINJINHbI

O6!enr
rxacPB Teua JreKurru

Y.redHo-
HATJIflAHbIE

uocodns
I CE]\{ECTP

1
2

Marpuuu. Bu4nr Marpriq. Jlaueftsrie
oEeparll{r4 HaA MarprarlaMr4, ax cnoficrsa.
Yirauoxtenne Marpr4u, efo ceoficrna.
TpancuounpoBaHue Marpnu, ero cpoftcrna.

MeroAu'IeoKoe
noco6ne,

KOMnbIOTepHhre

craft.qnr

z I 2

Onpegenurerrr4 EToporc) ri rperbero nopflAKoB.

Onpe.uenur e rrw n -r a n opff .qxa. AnredparauecKr.re

AonoJiHeHI{tt n Mr,ruopbl. Brr.{acneHl,Ie
onpeAenuTenefi pasrox(eHr4eM no cror6uy lrnn
no oTpoKe.

MeroAnqecrcoe
noco6ue

3 I 2

Haxo>rcAeHae oSparuofi naarpnqu. Marpuumme
ypaBHeur,rfl. SrenaeHrEpHbre npeo6pasoBaHfin
Marp?rr{br. Panr nnarpnqur.

iV[eroAn.{ecrcoe

noco6ue

4" 2 2

CJIAy, ocuoBubre noHflTllfl. Teopervra

itpoHexepa-Kaue.nrua o coBMecrHocrr4
cr{creMbr. MeroA f itycca Errfl perxeHr4.s

cr{creMbr naHefiHux arre6pau'{ecKr{x
YOABHEHHI{.

MeroAuqecroe
uoco6ne

5 1z. L

Peruegue cr4creMhi n ruaneftnlx
anredpanuecKr4x ypanuerunfr c n Her43BecrHhrMH

Mero.qoM o6paruofi Nrarpr4rlbi ra no Qopruynarra
Kpannepa.

MeroAfi.{ecxoe
uoco6ue

6 2

Ocuonunre rroH.srr,ls nercropuoft a.nre6psr.

Jlmsefiurre onepaur4?r HaA BeKTopaMn.
llpoeruua Bexropa Ha osb. flexapronnr
Koop,4r4Harbr BeKTopa. PasrolKeur4e BeKTopa no
6auacy. fiereuue orFe3Ka B AaHHoM
OTHOIUEHI{I4,

MeroruqecKoe
noco6ue

7 3 2
CtcarapHoe [por43Be.qenl4e BeKTopoB, ero
ocnoBHbre csofrcrna H KoopAr,rHarrnoe

BbIpDKeHr{e. Ycroera"f, oproronaJrbgocrr,r lr

MeroAra.recKoe
noco6rae



Konnr.rHeapHocrai BeI(TopoB. Flanpan:rxrorqne
KOCHHYCTJ Lr An?IHa BeKTOpa.

8
,' I

Cxarxpnax, BerTopna.f, Beruqnnu. Berropuoe
npor43Begerrrze BeKTopoB. Cueurasiioe
III]OH3B EICI-IHC BE.KTOI]OB.

Me:roAu.recxoe
noco6ue

9 A-r z

Pagrur.rri;re Br4AEr ypanHeHufi npfirrofi Ha

tlJroci(ocla, l/'rol Me)i(Ay lrpflMbrMu.
Paccro"gr.uae or rorIKI4 Ao upauoft"
flaparr,rerpu.LrecKr{e ypaBHeHr4fl npxrraofi 14

rIrIocKocl]a.

MeroAu.recKoe
nocoOue

10 j' 2

Kpunue BToporo iroprlu{a" VpanHeHu.r:
Konr4qecK.t{;\ ce.reHufi. 3xcr,ertrpucuTer.
Srrinnc : B eprJrr4[r1;r, ocn, rreHTp, cp o xycu.

Meroruqecxoe
noco6ue,

KOMnbrorepHble
ctafi.Ast

11 J 2

franep6o.na. .Ef eruecrBeHHar u MHr{Mat
runep6o.unr. Ilepruuirlr, ocLr, rIeHTp?

acr4Mrlrolr.br, drorcycu rrEnep6omr. flapa6ona.
@oxyc H l{rzrpeKr]luca napa6onu.

Merogn.recxoe
naon6rxalrvvvvrtv,

KOMnbroTepHbre

cnafiEat

t2 rr 2

@yurqau n .ax cnoftcr:na. itoilanosuui{s

QyHrcqur,t. O6par:rra-a $yur<qna, 3nenbnrapuue
frysrcqr.rra.

MeroAra.recxoe
noco6ue

13 c) 2
llpe4en {ryuruquu. Ceoftcrna hpeAe.rroe.
OAnocroponHrre [peAeJrbr.

Mero4ra-recitoe
uoco6ue

14" (, a I{eonpeAe;rer-rHoc:fu. 3aMe.rarerbHbre npeAenbr.
Cpaenenrae 6eexoHeqno MaJrbrx tfyuxrfiufi .

Meroruqecxoe
nnan6vcrrv rr'v vrrvt

I(OMfrbroTepHbre

craftArr

l5 6t 2
Henpeprmn.ocrr, SyHxqr.rft. Ceoficrsa
Herpepursubrx cpyrixqufr. Toqrra pa3pbrBa

6yurcqraft,

MeroAu.{ecxoe
noco6ue

16
,7

2

Onpe4e.:ro.nne upou:no4uofr. 3asficHA'rocrt
Me)r{Iy .FrerrpepbrBr-rocTbro u
4rz{lQepe:rirfr4pyer\4ocrblo Qyurcqrarz. Cxenaa
Bbrr{r4cnerrn.q npor4sno4Hoil. OcHoeurie
npaBkura ;ru s d epeHur{poBaHHfi oyHxqua.

Mero4uvecroe
noco6He

t7 7 /
Ilponsno/1:Flat cJIo)I(H ofi rz o6paruofr dl}rHxqnra.
[ncpdleper*qr4poBa.Hr4e r{e.rnHbrx cpyuxquft.
flpouenogubre Bhrcrrrr4x nop.snxoB.

Mero4uuecxoe
noco6ne

18 7 2

Ocnoeunre reopeMbr 4rzclrcfepeuuha:rcuoro
ucqncJreHrm (reopeua @epma., TeopeMa Polrt,a,
reopeNra Jlarpauma). llpaeulo Jlonuraa.s"

MeroAa.recxoe
noco6iae

llroro: 36

II CEMECTP

7 2

Borpzrcranue 14 y6rnanue $ynxqrara.
?nc'r'perrryvr rpylxr-1ura (onpe4eleHue,
ueo6xo4un,trre u AocrarorlHbre ycnoBi4rr
oxcrpenaylaa), Hau6olruee u Har4MeHbrrree

3HaqeHI4e cli./nxqun Ha orpe3Ke,

MeroAu.{ecxoe
n nn n 6rrelrvvvvrav,

KOMrrbroTepHbre

crafrAu

2 l 2

Brnyrlor;'n: r{ BorHyroc'rr $yHrcrlrah, Tor{Ku
neperiz6a. Acuuuror:rr rpaQurca dlyuxquu.
O6rLIa.{ oxeMa r4ccrreAoBaHr.rfl cbyqxuuft u

MeroAnqecxoe
noco6ue,

KOM[bIOTepHbie



t5- 1a\l/ 2

O6lmsonegr-rue aa$sepeHrlr4anbuhre
ypaBHer-r[4"{] onpgAeJreHkre, 3a4aq.a Koruu.
[u$SepenuuarrbHbre ypa.BHeHr4s I nopx4xa.
Teopelra o cyuecrsoBaHl4rd H e4r4ncrBeHnocrr4
perrrenr4rl. [u$SepeHu]4aJrbHhre ypaBHeHH.r a
p a3AenslorquM^r4o fl I] epeM gHHbrMr4.

MetoAr4.recxoe
noco6ue

I6 1aI' L

Ogn opo,4llnre gu S $ ep eulrr4aJ'rbHbre yrp aBHeHr4.s

nepBoro noprAKa, Jluuefrsrre
4uQ$epenw{aJrbubre ypaBHeHHr I uopnAra.

Merolu'recxoe
uocodne

TI 2
O6lucuoneunbre gnssepeHqr.ranbHbre
ypaBHeHI4Sr Bbromrrx fiop.flAKoB,,4ony0Ka-rorur4e
rIoHI4)I(eI{He nopt.{Ka.

I\,1[eroAzqrecKoe

nocoCiue

18 12 2
Jluseftunre oAnoponubre aaQsepeurtr4aJrbHbre
yp aBH eHfl fi c rro cro.[HHbrM 14 Ko g fr draur{euTaMr4.

MeroAuq:ecroe
nocoSue

19 t/ 2

Jluueft urrre HeoAHopoAr{bre AHdl$ epeHuuaJrbubre
yp aBH elrr4rr c no croruHbri\4rl roe Q Q arlrz eHTaMrz
14 cueqaa,rruoft upanofi qacrbro. JlpuHrlran
cynepll03r4rlr4r4.

MeroAllqecxoe
noco6ue

llroro: 38
Bcero: v4

KTUIICCKI{E CEMI{H 3AI.ISTI,Ifl

J\}
rtltt

Honrep
pasAeJra

AIICqUTIJIIII{bI

Odneru
TIACOB

Ten+a [paKTuqecKoro 3 aHfl Tu fl
V.re6rro-

HAfJIflAIIIbIC

noco6us
I CEMECTP

1 I 1
L

Marpuqu. Buru M&rpr{q, IluueftHnre
onepaur4r{ HaA Marpnr1aMr{, vx cnoftcrna.
Yuuorrenue Marprzld, efo cnoftcrea.
TpaucnonupoBanue Marpr,Iu, ero cnoft crsa.

Mero.qu.{ecxoe
noco6ue,

KapTorlur4 c
3AEAHI4ztMpt

2 I 2

Oupelenrarenr,r BToporo a rperbero nopflAKoB.
Onpe4enar eilu n-r o ttopsAra, AnredpauuecKr{e
AonoJiHeHI,rt v MHHopbr. Bnrgncleuue
onpe4errr4Teleft pa:noxeHlreM no crolOqy urTu
IIo cTpor(e.

MeroAuqecroe
noco6ue,

KapTorIKa c
3ATAHUflMLT

aJ 1
I 2

HaxoxrAeuue o6paruoft laarpaurr. Marpuunrre
ypaBHeHH.s. SleuesrapHue npeo6pasoBanr4fl.
Marpr4u6r. PaHr uarpuqrr.

MeroAu'{ecKoe
uoco6rz:e,

KapTor{KH c

3AAAHI/.flMTI

4 2 z

CJIAy, ocnoBnbre rroHrrrr4.fl. Teopenra
KpoHercepa-Kane"rrrua o coBMecrHocri4
cl,IcreMbr. Merol f aycca xrrff pe[reHr4fi
cr4creMbl ruaHeftunx ame6pau'{ecKr4x
ypanHeHizfi.

Mer:oAu.{ecxoe
noco6rEe,

KapTorrKli c
3AEAHLTfl,MU

5 2 2

Peureuue cl4creMbr n nnsefturx
a:lr e6pawecKr4x ypanueuufr e n HevzlgcrHbrMu
MeroAoM o6parHoft Marpaqbr ra uo soprraytana
Kparvrepa.

MeroAuqecxoe
noco6ae,

KapTor{Klz c
3AilAHnflMH

6 J
OcHoeHbre noHrrr4r nexropHofi anre6pnr.
Jluueftssre otrepaquu HaA BeKropaMr4.
llpoerqua BeKTopa Ha ocb. nerapronrr

Meroguuecxoe
noco6He



nocrpoeFruf, I{x rpa.tburroB. llpalorxenux
nDor{3BollHofi s eKoHoti,t tmecKofr T90pI4I,I.

crafrArt

3 x 2

I.lepnoo6paaua.a cpyurqlzu Ir Fleorlpe4eneunufr
r{i:rr9rp&J.r. csoficrBa FreonpeAeneHHoro

tafrrerpo,]r&. tr4nrerpanbl or ocHoBHbIX

srreMeHrapHr,rx cf ynxqafi .

MeroAa.{ecKoe
noco6ue

4 R 2

OcuonHirre MeroAt'I r4lrrelllupoBaHHfl (uero.u
HerlocpeAcrBeHHolo lzIJTellp14poBaHkrfl , MeroA
3 aMelrbr repeMeHFlofi ). It4eroa aHTerp iallo BaHr4fl.

no qa0TflM.

MeroAra.recKoe
noco6ue

5 2

Pa:roxe.sue pauuor:IaJibl{blx apo6eft Ha

np o creiiruu e. tr4ur:erpupoB aHi4e p aIdH o H aJlbHbrx

4po6efi (uero.q Heon,peAeJIeHHbIX u Merol
rracrHbrx xoecf suqzenTon). Heroropnre
HHTerpaJ.rbr rpI,IfoHoMeTpHr{ecKI4x 14

HppaIIHC).F{aJIbHbIX fr yuruafi .

MeroAu-{ecKoe
noco614e

6 2

3aAa.ra o flnoulaAr{ KpuBorui{efiuofi rpanel{I4m.

OnpeAe;reune onpeAeneuHoro HHrerpana,
Teopema cyil{ecrBoBarlvrfl, ceoficrna
onpere:reHHoro HHrerpana (reopenarr o

IlepeOTatl:loBl(e npeAenoB, 0 3HaKe I4H:refpana,
'reopeMa o cpeIHeM, otleHKa uHrerpala).

MeroAn.IecKoe
noco6ue,

KOMnbroTelpFIbIe

clafiAl'r

7 I

llpor43B0,4Harr or r4HTefpana no ero BepxHeMy

rpeAely, Qopvryna Flrmosa-Iie.[6uuqa.
Cnoco6m BbrqrrcJreua.s onpeAeJleHHbix

r4r-rrerpa,fl:on (uurerpnpoBaHr{e rro qacrtM Lr

3aMeHa nepeueHHofi B orrpeAeJreHHoM

ranrerperne).

Mero.quqecKoe
uoco6ue

8 I .)
.L

Heco6crneHubre I4HreIpanI,I (c 6ecxoHer{HbIMH

npeleJrajMr4 n HHTe.rpaJIbr oT pa3llbIBHbIX

fi yur<uuii). Ilpueuaxu cxo.quMocru.

Mero,4Lr'{ecxoe
noco6lre

i0 2

tlucroenre p.utbr. Hleodxo.quurift ilpll3Hax
oxoAHMCrcru pflila. f]ocrarouusre npr,I3HaKH

cxo.4uM0cTa r{HcJloBoro pflI(a.

Meronuqecnoe
tIoco6I4,9,

KOMIIbIOTeI)Hble

craftAu

10 10 z
Oylmriurlr-rar'rbr-rbre ps/Ibr. Creneuusre pflAbr.

Teopeua A6e:rs. P.sAn Tefinopa u Maxnopena.
N4erolrr pa3nolrenr4x SyHxuufi B psl Teftnopa.

MeroAuqe,cxoe
ltocoOue,

KOMnbroTepHbre

claftlnt

11 11 2

(Pynrqun. HecKonblcax nepeMeHHbIX, r4x

rooMerprdrrecrufi cMbrcJr, rroHflTl4e lIpeAena r4

FIEUPEPh]BHOCTII.

Mero,{u.reoxoe
noco6ue

I2 11 2
rlacrurre ilpor{3BoAubre H norHr,rfr

lrad: fi epeiuur4an dlyHKrI nfi .qnyx trepeMeHHbix.

MeroAn.Ier:Koe
noco6ue

13 ti 2

{acrurre npor43BoAHbre H auQ$epeurlr4anbr
Bbrctuux ttopflAKoB ipyHrcrlnfi HecKoJrbKr4x

nepeMerr.Frbrx. flpou:ao4Harr rro HanpaBrreHr4ro.

fparurenr'.

MeroAu'reoKoe
noco6u,e

T4 11 2

3lccrpena;,na Qyur<qrrr HeeI(oJIbItI.x

nelreMelrubrx. Haia6om,uree rr HaI4MeHbrIIee

3lraueHr4l cpyHxqnu B 3aMKHyroft o6nacru.

MeroAuqecroe
noco6ue



KoopAnuarbr BeKTopa. Pa:roxceul{e BeKTopa lro
iasucy. fiereuue orpe3Ka B AaHHoM

OTHOU]CHHH,

-|. aJ 2

Crcanxpuoe flpor43BeAenr4e BeKTopoB, ero
ocHoBHbre c,noftcrna kr KoopAI4HaTHoe

Bbrpalr(eHr{e. Vcronus oproroHanbHocrr{ Lr

KoJrnulreapuocru BeKTopoB. Haupanlxlolilue
KOCrrHyCbr 14!^rn Ha BeKTopa.

IvleroAnqecxoe
uoco6ue,

KapTorlKzr c
3AilatrkrflMn

B
a 2

Crarxpnax, Bercropua.fi Be[fir{I4HbI. Berropnoe
npou3BeAeHrre BeKTopoB. Cueruallnoe
npol43Be,4eHue Ber0opoB.

IV[eroAu.recxoe
noco6ne,

KapTor{KI4 C

3A\AHUflMr4

I AT 2

Pa3rlaqHrre Bprgbr ypanuenuft upauoft Ha

n"riocKocru. Yron Molr(Ay npsMbrMrz.

Facctosriue or ror{Kr{ Ao npxurofi.
flaparvretprarlecKne ypaBl{enu.fi npxuofi Lr

NJIOCKOCTI4.

M[eto.qu.{ecKoe
nooo6ue

,i0 5 2
Kpunnre BToporo noprrgxa. Vpanueuna
Kour4lrecKr,rx ce.leni,rfi. SxcueurpucuTer.
Snrunc: BeprrrraHbr, ocfi, rIeHTp, Soxycrr.

Mieroguuecxoe
noco6ue,

KapToqKu c
3AI.AHUX\'nn

11 2

fianep6ona. BeruecrBeuHaJr vr MHr4Ma{

runep6olnr. Beprunurr, oen, ueuTp,
acr4Mrrror6r, $orycu runep6omr. Ilapa6ona.
Ooxyc 14,4r4peKTpr{ca napa6onnr.

M.ero4u.recxoe
noco6ue,

KapTorlKr,r c
3AEAHUfr]|,.4lr

t2 6 2
Oynxqua u HX csofrctna. Kolanosuun.fl

$ynxUrau. O6patHax SyHxUua. SreivreHrapuue
dtvnxuuu. r

M.eroAuqecxoe
nooo6rae

1a
IJ 6 2

Iipeaen $yHrcqrara. Cnoficrr
OAuocropounr4e npe.qeJrbr.

IIpe,4eJroB. MeroAa.reoKoe
nooo6ne

1A
r6t 6 2

HeonpeleneHHoarr{. 3aue.rareru
CpasHeHue 6ecKoHe.{Fro MaJrbrx (

Frbre rrpeAeJrbr.

y .clI\i._\yrvr.

MeroABr.recKoe

uoco6ue

I5 5 z
Henpepunnocrb SyHxru{fr.
HsnpepbrBnbrx SyHrcrlnfi. To

$yr-rxqufi.

Ceoftcrna
Kr,r pa3pbrBa

MeroAmqecroe
noco6r.re,

.KapT0rrKI{ c
3AAAHHflMH

T6 2

Onpegerenue npousnognofi.
Meir{Ay HerrpepbrBHocT

AfiS$epeHlll4pyeMocrblo cbyHl

Blrtrr4cJrenld.fl npol4snoAnofi.
fipaqyrr:.a au fr tbepeHurp onarlus S

!o
3anucuurocm

JHu. Cxeua
Ocuonsnre

/HKIII,IH.

MetoAu'{ecKoe
noco6re

t7 4 2
llporasno.ulra.s cnoxHofi ra o6parl
fiucB$epenrlr,rpoBaHHe HefiBHb:

ftrpousno.qgbre Bbrcrrrux rrolrfrAKor

rfi QyHrcrluu.
( (byHxunfi.

MeroAFqec.Koe
noco6ne

1c}lo 2
Ocuonsue reopeMbi .auib{re
Ecr{r4creHr4r (reopeua @epirra, r
reopeMa Jlarnanxa). llpanuro JI,

)eHqr,raJIbHofo
opeMa Ponnx,
NUT?"JIfl.

Mero.qu.{ecKoe
noco6ue

[Iroro: 36
II CEMECTP

1 2
Borpacranue il ydunanue
3rcrpeuywr fryuruuu

Synxur.rn.
oroeneJleHHe"

M,sro.qliqecKoe
uoco6ue

9



HeooxoAl{a{r,re g. IocTaTorlHbte ycnoBl4.s
3KerpeMyMa). lHau6onruree 14 Har4Meubrrree
3HalreHrre cbyuruuz Ha orpe3Ke.

2, 7 2

Brtuytcnocrb r4 BorHyrocrb dlyumuull, TorrKr4
neperu6a.. Acunranrorrr rpafiulca SyHrcqnv.
O6urair cxerra [ccnegoBaFrr4r $yuxuufi H

rrocrpoerJr4.fl mx rpa$nxon. Jllpu:roxceurua
npor{3BoIHofi n :lroHorr,rra.recrojl Teopuu.

Mero4ravecxoe
noco6ue,

KapTorIKn c

3AIIHUflM'tr

a
J I 2

flepnoodpa:Hax Syuxqu]r r4 Heonpe4eleuuuit
rzr{Terpar. Cnofrcrea HeonpeAeneHHoro
I4HTerrrr rT2 Wurt. ..^-^^sfpaJrbr 0T OCHOBHbTX

oneMelrrapuux fi yurqafi .

Mero4uueexoe
noco6ne

4 t8 1L

Ocnonur,re Melorbr rrHTerpupoBa.Hkrfl. (rraerol
HenocpelIcTBeFrrlof o rrHTerpr4poBa.Hnfl., M9TOA
3 aM enbr n ep eMeFrHoft ). Meroa i4nrefpr4p o BaHr4lL

IIo qacTtll\,{.

Mero4rzuecnoe
nnon6verrvvvvrav,

KapTorIKr4 c

3AilAHUflMU

5 2

Pa:roxresile pauaoHaJrbHr,rx Apo6eft Her

np o creft rnne. tr4urerpupoB aHr4 e parrrdo H anb Hbrx:

,{po6efr (nelo4 HeorrpeAeneH:Hbrx H Merolt
r{acrubrx ro:cp$nquenron). Hexoroprre,
r4}rTerpalrbr TpHroHoMeTpIIqecKax u:

r{pp auuo}ranrurx ftysrcuufi .

Mero4lrvecxoe
noco6ue

6 2

3aAaqa o nJro rrla{r4 nprrBoJrr4neianoft rpan ergu.
Onpe4eneuae otrpeAerreHuofo r4HTerpaJra,
Teopeiraa cyrqecrBoBaHu.{, ceoftcrea
onpeAenelt{}roro trHrefpana (:reopeurr o
nepecTaHoBr(e nlpeAeJroB, o 3HaKe r4r-rrefpaJla,
Teopelvra 0 cpeAHeM, OUeHr(a uglerpala).

Mero4r.ruecroe
noco6ue

7 9l 2

Ilpoutno4natr. or rilrrerpaJra ilo 9ro BepxHeMy
rrpeAeny. Qopnayla Hrrcroua-Jlefi6uuua,
Cnoco6tt Bbrr{HcJreHrzr orrlleleJreHHbrx
rrHTefpanon (mrrerpupoBaHae rro qacurM H 3aMeHa
irep€MeHHofr B on:pegeJreHHoM ranre.rpale).

MeroAn.Iecxoe
noco6ue

8 0 2

Heco6creeHr{rile r{HTerpanbi (c 6ecxoHer{HbrMn
rrpeAelraMlr ,1 r4lrTefpanbr oT pa3pbrBHbrx

Oyuxuufi). llpzsuairu cxoArzMocrn.

Mero4u.recroe
uoco6ue

9 10 2

Hucronnre p.flAbr. Heo6xoAurr,rtlft npusHar
cxo.qr4Mocull pr7Ja. [ocrarouHsre npu3HaKr4
cxoAHMOCTH r{lac.ttoBoro ptAa.

Mero4uuecroe
noco6ne

10 10 2

OyurrluouanbFrbre ps.Abr. Crenesrlrle p_sAbr.

Teopeua A6e;ls, P.agrr Tefilopa u lvlaxtropeHa.
MeroArr pa3Jro)KeHlrx rfyHxqraft B p.sA Tefi"rropa.

Meroguvecxoe
noco6ue

11 11 2

Oyuxqnu Hecr(orTbxl{x fiepeMe]tHbrx, I4x
reoMerpl4rlectclril cMbIc,T, IIoH.{THe npelena u
HerlpepbIBI-tocTI{.

Mero4zvecroe
noco6ue

T2 11 2
r{acrHue npor43BoAHr,Ie M nolnstrZ
au cI dr e l: enun ar $ yHnrl uft p,nyx r ep eM er-rHbrx,

Meroguvecxoe
noco6ae

11
IJ tt 2

Hacrur,re rrpon3BoAHbre 14 arascpepeHqr.iajrb]
Bbrcrrrr4x rTop.[AKoB OyHrcukrfi HecKorrbKr,rx
nepeMer{}rbtx. JlporzssoAHar no HarTpaBrreHr4ro.
fpa.qneur.

Mero4nvecxoe
uoco6ue

t0



a) HafiAr,rre qacrnbre npoia3BoAHbre 1-ro vt 2-ro rroprrr(oB s o6ule]vl BI4Ae I4 B TorIKe

(1, 1,), y6e4unruncb B paBeHcrtse cMsrrraHHbrx npolr3BoAllblx;
6) Haft.urare rpaAr4eHT cby+nquu s o6rleN{ BprAe r,ri B TosKg (2,I);
B) :aafrxure auSfrepeHurazui rpyHxurrrd B o6ueu :nwryeu B rorlKe (2,I);

, , ") uafi4rnre npor43BoAHyro B Tor{Ke ( 1, 2) uo HanpaBneHr4}o BeKrop a (I, 4);

" . E), nycrb x:2t,!=t2-!,rrahrurez',Bo6u{ei'aBr{AeHnput=1,I4cnomsyx$opuyly
Bblrlucrexllfl rrpopl3 BoAlro ft cloxruo fi * yHrcuar4 AByx n ep eM eHHbrx.

flpunrep dunela K MoAyJrbHoMy r{oHTpoJrro rto pa3Ae,rry <<AuQQepenrllraJrbubre )/paBpeHurft]
:

, Pernste auSSepeur{HaJrbr-rbre ypaBHeur,rs u uaft.{ure qacrHbre perrreHr4fl (vacrutre
u Hrerpaxr,r), yAo BJTeTB opsrcnlH e AaHlrbrM yc Jr oBHfl M.

* -s:n
1. z*- y -", 1 =1, npg x=0.

1.

zl ,t"-r'f uus2x-Z*; y=0, y'=0npu x=ii.
: .IT

, 3.,d-v-)'tgc1*=0, Y=[np, n-0.

" rro lrToraM opBoenr{f ArrcqnnJrr{Hbr, a raK?fie AJrfl KoHTpoJrfl caMocroflTeJrbuofi pa$ornr

,VKssanua: I-Ianuwume Eawry $aarunuto, HoJwep ep.ynnbt u damy. fna omeerna Ha gonpoc c
ewSopou lepugHnxa eft1ceruq docm.amoqHo Han?lcaneb Ho"Mep lonpoca u pndou 6yxey,

o6osilaqa.to,ulyto npaaunuuatil ectpuaHm us npednoaceuHbtx B meKzme am6ema6 ua aonpoc. Ecnu
But equmaenxe npacunbHbrx(u llecKonbKo 6apuaHmo6 onzaernaB, mo 3anu?,ttume ttep* sannmyn
c o o mB e mcTncyrau4u e num ep ut 6ytta.

Bpeua: 90 amu

AE l.Marpuqpr fi orpeAerrsr*na-12

i. Kna,fiparHar Marpnrla, y rcoropoft orJlr4r{Hhr or HyJrs roi]bKo sJreMenTbr rrasuoft
AUaroHalI4, Ha3bIBaeTOt :

t) uyngeoft;
b) eAHHH'{Hoft;

c) Asarouamuofi;
d) Her npaBraJrbnoro orBera.

2,' I{na4paruax Marpr4r{a lra3brBaercs Belpx}rerpeyronnuoft, ecJlr4:

a) '3JreMeHTbr, Jrexarrr{e Ha nodo.{Hofi Anarouanrl{, paBubr HyJiro;

b) ' gJreMenTbr, Jrexatr1lre Ha rnanuofi rvta.ro]r.aJftr, paBnbr HyJrlo;

c) '3reMeHTbI, He Jrex(alq?Ie Ha mannoft /{HaroHa[r4, paBubr HyJIro;

d) DJrgMelrrbr, Jrex{alqne HH}Ke rransofi Ar4afoHar-rra, paBHbr HyJrro.
':

(a o\ (t'-3\
3. HafiruzA+58.ecnutl:l l.B:l l:

[-2 -3) [o r)
( +t 15)a) 
i.- o -t)'

t7



b)

c)

d)

{4v -1s).
[.4 -t )'
(+:t r*rs)
[-+ 4)'
( 47 -4\
(--'15 ;1J '

, --r i , (*t
4. Hafirra AlB , ecnu, : 

[_ n

(tg ro :\a) I l:' (s -4 3s)'
(-rg 1 3)b) I t:.' (-s -4 3s)'

, (tt 1 3)c) | l'-/ t-iq o il'\ '- " -./
d) HeT rlpaBuJrbnofo orBera"

, ( 1 o3 1\ |LB:l-4 0s-4)1.' t-6 I

_r)
I2 
l,

-4)

5. ffnnwffipw:{ A

i'
BbITIOJIII}ITb:

a) A'B;
b) B;A;
c) A''B';
d) Br.Ar.

(1 2)

=l*+ zl^
I o r)

u : (1 -,t'l ,n*urb re orepartrrar4, Kolropbre MoxHo
[3 4)"

6. Vrasarr te npeo6pasonarrarfi crpoK (cron6qon) Marpr4rlnr, xoroptie rBJrrlorct
SJreMeHTapHbrMH:

a) yMIIoxeHHe crpoKu (cron6ua) Ha HerryneBoe r{ucro;
b) 3aMeua oJreMeHToB crpoKu (cro.ir6qa) npou3BoJrbHbrMr4 .rtucraMu;

c) 3aMega crpoKi4 (cron6ua) cyulaoft erofi crpoKra (cron64a) u aplrofi crpoKn
(cton6Ea), npeABaprdreJrbuo yr{HoxeHH ofi na Hexoropoe rrr4cro;

d) 3aMegacrporr4 (cron6qa) Hyneuofi crporoft (cron6qou).

7. PaHr uarparlbr pasMepa nxn paBeH:

a) ni
b) n* ];
c) h - I, ecJrr4 Marpr{rla Bbrpo)rdApua;

d) yKa3aHI-IbIX ycnorufi HeAocraroquo ,4Jr.rr oflpeAeJrenus par{ra Marpr4r{hr.

8. Ecru noueH{Tb MecraMr4 ,{Be crpoxu (tsa cron6qa) xnaAparuofi
oripe,4eJrr{TeJrb:

e) ue'H3ueHurca;'
b) noMenrer 3HaK;

c) craner paBHbrM HyJno;
d) yBerfiqnrcfi B rBa pa3a.

MaTpr,rubl, To

l8



I4 t1 2
3xcrpevryn rpyuxquu HeaKoJIbKHX

rlepeMeHHbrx. Hau6oruuee v HaHMeHbrrIee

3nar{eur4r QyHrcuan B 3aMKHyroft o6nactu.

Merol
not

Kaprl

3anaWNXMV

II aL

OSursonenubre guS$epeuq?raJrbnbre
ypaBHeHr,r.fl: o[peAeJreHr,re, 3aqaqa Kouu.
fiu$dlepeHuuarbHbre ypaBHeufir I nopagra"
Teoperr,ra o cyqecrBoBaHlrr4 r4 eAr4ucrBeHHocrr4
perrreHlrfl. [z$SepeHqr4aJrbHbre ypaBHeHr4.s c
pa3AeJr.fl rorilt4Mrafl. nepeMeHHbrMr4.

Metodfia'recxc]e
IIoQ]o0r4e

rc t2 2
O,quopo.qsue guSSepeHur4aJrbHbre ypaBHeHrat

nepBoro nop.rrAKa. Jluneftnue
au$cb epenuuaJrb Hbre ypaBr-reHr{.fl I u opxAxa.

gqecKoe
p6ue

T7 L2 2

O6r,rruonenHbre ancf $epeurdr4aJrbHbre
ypaBHeHu"s BbrQlrrr4x noprAKoB, AorrycKaroune
nouulKeHr{e nopsAKa. JluueftHrre oAHopoAr{bre
gu$Sepeu{rraJrbubre ypaBuenr4fl c
Irocro{HHbrura xoetb ft uu}reHTaMH.

14r{gcKOe
p(,ue,

f.1ra c
{tlflMvt

18 T2 2
JJusefiuue oAHoporHbre au$$epeHurzaJrbubre
y paBHeHr4t c n ocTo.fl HHHrtr n no o ft fr Hur4eHTaMr{.

Merot
I1o(

ruecKoe
r(5ne

10 T2
a
L

Jlnuefinrre Heogr-ropoAHrre gaSSepeuur,rarbnbre
ypaamervrr c nocrorurrbrMr4 KoeSSnqueHTaMH
w" eneuuamuoft upanoft qaarhrc. llpuuunn
oYnepn03I,Iuritl.

Merol
noq

+4FecKoe
p6ue

llroro: 38
Bcero: 74

CancocrosneJrbHaff AEHTA

Paenefl
IICUI4TIJIIII{bI

J!{b

u/n
Teua u mut CP,C

Tpyaoen
(n ua

lr
.f.

0cTb
x)

t

JIuHefiHas {roprtaa. Jluuefiso 3aBpicuMbre v masefiHo
He3aBl4cr4Mbre p{Abr Marp}rrlbr. J[IepecraHo nxu. P a6 oma c
numepamypail.

2

Teopeurr o Sa3racHoM MHHopre Ir o paHre Marpr4rlbr.
Pa6oma c ruwepamvpoit u KoHcneKrnuoogaHue.

z

3

TeopeuaocyulecrBoBaHrz,[rveALrHcrBeHHocrH
o6parnofi Marpr{rrbr, Pa1oma c numepamypo[t u
KOHCneKm'ilDAgAr|Ue.

2

4.

llopxaox perneHr,rs CIIAy. Ilu,qu perueHufi CIIAY:
o6u{ee, qacruoe, 6a3ucHoe, onopuoe. Padama c
Jrume p urnv p oti. t t ri o ] rc ne Kmuo o 6,GHue.

2

O6qee perrreHr4e cr4creMbr runeftHux anrelpavuecKux
ypanseHnfi. Ps1oma c numepamvpott.

2

5

Cncteua o,qHopoAHbrx ruHefiurx ypannenrafi.
(Dys.uartaeu?aJlbgas c?rcreMa peueuxfi. Pa1oma c
numepamwait.

2

7

Cxa.nnpnue H BeKTopubre Berur{nnr,r. Tanri BexTopnbrx
Berur{r4n : nolapnaift , oceeoft , c,so6o4HHft , cxolrb3glquft ,

csssagHnrff BeKTopbr. Pa1oma c: numepamypoti.

E
lloruu.re ruaneftnoro npocrpanctBa. Jluueftuue ouepaqu?r

HaA /?-Mepnrrr\4r4 BeKTopaMV. Pa6oma c numepamypoti.
a
L

lt



9
Jliauefi llo 3aBr4cl4Max n lllrreft Ho He3aBI4cI{Ma.f, c?rcreMa
r,exTopoB. P a6oma c Jr Lt rlxepamypoil.

2

l0
ba3Hc u pa3Mepr{ocrb laseiluoro npoOTpaHcrBa.
I(oop4lzuarbr Ber(Tolla B 3a4aunona 6a:lrce. PaSoma c
numepamypou.

2

i1
I(ocol,rolluat, nonrlplratl, rlr4ni4HApr,rqecl{at cHcreMbl
KOopII4Har. flapaivurlluqrecKrre ypa.BHeur4r xuttufr. u
rroBepxHoctefi . P a6on1.a c wumepamypoit.

z

11 Vpanneuur nJroct(oc'ruJ . P o$e pa m. 2

13

ITp:r:nan B npocrparlc'lne. Fa:lnvnrre $o pubr ypaBHeur4fl
tiptlMofi. Bganvuoe pacfio.[or(eHr4e ABp( np.sMbrx B

frpocrpaHc'tne. P a6 o mcl c fium ep a myp ou.

2

5
t4

)(apaxreprzcrr4Kn rc,crnuq(;crnx ce.leHuil. Pq6oma c
tuntepamypoit. z

15 Ilepeceueur{e KpHBbDi BTOporo ilop.f,AKa. Peweuue sadaq. /.

6

1a
10

Ocnonnue gneMenTapnblie cfyHxqHrz, r4x csoftcrna 14

rlracpuxn. Crox<urre n o6parHue cpyHxqraia, nx rpa$uxu.
Knacc 3JreMeHrapHr,x cbyu.(qaft. Pa5oma c tLumepamypoit.

2

I7
3,nen,i enrrr ro rr or o f r4 i,r. Lluc.iro erre n o crreAoB are JrbHo crr4,
p:x ponb B Bbrqr.rc)Jrr4Tr3JrbHblx npoqeccax" Ilpe4en
.rucrroBofr nocrreAoB arenbH Ocrn, P a6 o n?a c,am e p ctmyp o tt.

2

1()lo
fliron:no4uax cbyuxur,lzi, ee reoMerpurrercxnft u
cblrgnqecxnfr cnar,rcl, P ad a ln a c tu,tmep anryp ott.

2

19

flpon:noguax rapar\,{erprr{qecKr,i :a4auHofi fiyrlxqr,uz.
JlorapirSr'ar4rrecKoe ;tncfc[epeHqupoBaHHe. Pa6oma c
n.wn.epamypoit.

2

2A

l[n$r]epeuqraa:r Qynlcur{u, eFo feoMerpr4rrecxnji cuuc;r.
l[HQSepeHrIHar cnoxrnofi Syuxqnn, Cnoficrea
ancp$epeurluana. 1.lpra6JuixeHuoe Bbrr]HcreHrre c
rloMoulblo aucpcpepenrJr4aila, Pa6oma c numepamypoit,
peLuet-rue sadart.

2

21
I-lporaenognr,re r4 4nr]rcfepquuuanbr Bbrclrrr4x rroprlKoB.
Ooplryla llefi6naqa, Pa1Atma c numepamypoii.

2

22
IJipnueueHue 4rzcp{leper-+IJ}.rarTbHofo ucqrzcl.reHr4r B

$usnxe pr ecrecrBo3r.^Trzrkr, Pa6oma c numtepamwoit.
2

8 aa
/J

Pasila.rHrre cpoprr,rr,r KoNl[:neKcFrbrx qacer. OcHonHrre
Aefrcrnrur c r(oMririercs$nraa qucraMr4. Pa6oma c
tuntepamypotT.

I

24
llpn6nuxteHuoe BbrrinoJrei{rde onpereneHHbD( Hr-rrefpanoB :

cp opuynlr rpeyf onbr{r4KoB lZ rpaneqraft ; I apa6o.nuvecKoe
Hi.{repnoJrr4poBaH?re ; c[ o1l,r11lr;r C unan cona, P e rh e p am.

2

25

flpuro rreH r4"[ 14 r-rre rp atrrH oFo r4 c qr4 creHurr K f e oMerpr4 ri :

BblqlrclreHrre InI,r]ibr npunofr; InraHa ,4yrr4
rrpocrpaHcreeHHofr tipr4Bolft; Bbipa]r(eHr4e nnotqa.4i4 14

o6nenaa r4HTerpanona ; nlofi alpr noBepxHocl4 BpaTTI eHprx,
riunr4HApr4rrecxofr noBgp)Gocrr4. Pa6otna c
num.epomypoit u peu,Leuus sqdau.

/,4

llpunoxcenun ortpe,qerrer-ruoro 14HTefpaJra r( Su:nxe:
Haxo)I(AeHI4e CTaTI4qeOI{I4X IVIOMeHTOB i{ UeI{Tpa Tfl}I{eCTI{
KpliBofr; MexaHuqecreix 1ra(iora; pa6ora cr4rrbr rpeHr4r B

nloctcoft nne. Pecfuepoil,t u peweLtue sadarL,

2

t2



IU

27
Pagrayc cxoAuMocrr{. Csofic:rea creneni{brx pflAoB.
P a6ama c fiurnepamypoti u xou cneKmupalaHue.

2

28:
Pasroxeune rbynrcuufi B crerreHHbre pfl,qrri. Pag Tefrlopa.
P a6onru c turue pantypoir. 2

29
llpu6laxrelrr-rlre Bbrrrr4crenr4a c ttoMorublo pflA0B,
Pa6oma c numepamypoit. 2

30 Pa3rolreur,re cByllrcqufi B pr,q Oypre. Pe&epam. ẑ

11

31

ApnQuerraarccKoe r?-MepHoe ttpocrpaHcreo. O6racrn B

/?-MepHoM npocTpaHcrBe: oTKpbrTbre H 3aKpbrTbre
o6racrn. Perpepam.

-z

ta
)L

llpeger $yurcuuu HecKoJrbKHX nepeMeHHbrx.
Henpepnmrdocrb vr pa3pbrBbr Syuxqiln HecKotrbKrrx
nepeMeHHbtx. P a6oma c numepamypott.

2

33
Srcrperuyrvmr Synnulrr Hecr(oJrbKr{x nepeMeHnbD(.
YcrosHnre sr(crpeMyMr;^. Pa1oma c numepamypoil. 2

I2 l4
[uS$epenq]IaJrbHhre ypaBHer{Hs I nopalra.
,{uS{iepenquanbnbre ypaBHeHHr Bbrcruux nopsnKoB,
AonyeKaIoqux rroHr4xeHr4e noprA xa. P e ute uue s ad aq.

aL

llroro: 68

5. ffpwwetrtnan rneMamuKfl Kypcorbrx npoeKmos (padorn)

I(ypcoarte npoeKrbr (pa6oru) He npelycMorpeHbr yr{e6HbrM rrJraHoM.

7, O4enovuue cpedcmea dnn menyu4ezo KoHmponn ycne6&eMocmu,
np o,vtnrcy mo q rt o il fi mme c ma Llu u n a umo e flJvr o c 6 o e H ufl d ac 4 wnn uu w

: u yuedno-nemodwqecKoe adeeneuevue c(wocynoemsJrb*oil pafiomw cmydeam,ea

il,nx oqeHKH KarlecrBa ycBoenufl Kypca fictroJrb3y]orcr cneAyroque Qopnrbr KoHTpoJrE:
rer<yutn fi - Ko HTp oJrb Bbrn oJrHeHHfl npaKTr4r{ecKr4x 3a1aHvri4;
pydemuufi - KorrJioKBHyMbr, KoHTpoJrbHue padornr ilo pa3AeraM;
uro rosnlfi ocytuecrBnfi ercs nocpeAcrBoM Tecrr{poBa Hufl kr gK3aMeHa.

KonrpoJlb caMocrosrenruofr padorm cry.qeHToB ocyrqecrBrflgTas c noMorubro or$eroB
Ha EpaKTi,iqecKl{x 3aHflTUNX, KOJIJlOKBH)nvrax, KoHcyJrbraur4.gx, orBgToB Ha TecTr4poBaHI4e.

13

6. 8 fl nxen b H bt e mex H ofloe u u

Centecmp
Bud

3AHnmA.fl

OI, NP, JTP)

M cn onosy en we u H mep aKm a6 Hbrc
o 6p rc o o amen bfi brc mexHonoz u u

Konuqe,cmao
qficat$

I

JI
Jlexqux - nu zy aJrv3 a\u fr

(reuu 1, i0,11,14) B

ilP I €XHOJTOTU' JIHr{HOCTHO-Opr4eHTI4pOBaHHOf0

odyveHua (rcir,ru I-5,7, B, 10, 11, 15)
20

TTIt

Ji JIe Ku as -s u 3y aIIu3 arlnn
(reusr 1,2,6" 9, 10)

10

NP
Texnonorug rr,rr{Ho crHo-opr4eHTr4poBaHHoro

olyueunx (reiurr 2, 4, 14, 17)
8

lrlroro: 46



IIpu 6nnera K MoAyJrbHoMy Kor{TpoJrro no pa3AeJraM <Marlprauu u onpegeJrureJru>) u
<<Cucremu rnneftsux a.ure6pauqecKnx ypanueuuft>

bI Marplrrlbr A, B, C, D.
rrt'rnrirrlT ll -P 12ur tL ,

',r3 :{} I,\
*J ? r r LR=!;rtiit\*4 -V 5 /r

(i r 'l=12 , ti
[2 | 3)

6

AaHrroe MaTpur{Hoe ypaB}i9Hr49.Ii l-r il
+$*X: l-r 5l
Ii l-l ll

A'C, D'C. -f(x) : x3* 5x2 + 7x - -?, f(A) - ?

/3 r +\ /-r\ r

{,\t -*+ *7,t \3.r

3aAalre BbIr{racIHTb onpeAenHTeJrb, r4cnoJrb3 y.fl ceofrcrna onpeAenr4Telefi u reopeMy o
r-rHI4IIo gJroMeHTaM crpoKr4 unn cron6ua,
:ilil
';r ? xl

;i ; ;$

a)
6)

adaHue 3

alla MarpI4IIa A.Hafttu MarpI,Iqy A't olparuyrc lanHofi. CAe,ram npoBepl{y, Bbrr{r4cJrr4B

leur,re A'A-', Pernurn 3ailaqy
Irocnorb3oraBrrrlrcb onpeAereuueu o6parHofi n,tarpnqtr;
uo MeroAy Xop,uaHa-f aycca.

pI{MefItIf MeToA I4CKtrrOtreHI4tI HeI43BeCTHbIX (naero.u faycca),
ypanireuuft.

l+2*2- xU -3xO =11,
xr-6xr+9xO =-8,

,+4xr-3xr+xO =10,
',Zxr-2xr+ xr-2xO =0.

rur4Tb CJIAy Marpr.rrrHbrM MeroAoM r{ MeroAoM Kpavepa.
,?x' + ]ixn ;" I;<u '= 15
,5x., * 3ur* ls.: i.5
*:i, - 1tH2 .+ 5.rr, = 3 5

peruldTb cHcTeMy
JIIIHCI4H

7

I
r

ftta paur Marpr4rlbr A s sanncuMocrn or 3HarieHr,rrr ilapaMgTpa f{,

ix :r 3 4 
i=1.3 *4 *s *8l

[* * ft ,.3 I



Ilplrnaep dralera K MoAyJr[I{oMy KoHTpoJrro rr0r pasAeJly <Berropnaa a;rre6pa>>

1; I{a cropoHe BC rpeyrorrb:orrKaABC sssra rolma Krax,.{ro BK: KC : 2:3,
+ < * +

BeKTop dH no FeKTopaM ct ='1,5 ra Jr= "tf.
, , 2. [aHu ror{Kr,r A(3; 2;-}), !!;-4;3), C(0;3;*l), D(-6;3; 5).Haircu:
" a) Koopffprr-rarbr BeKTopa -$f.i\, r4e K - cepeg,Hua orpe3Ka AB , a rorlKa A/

orp*oK CD u orHoilreuunl:2;

'' 3. Hafiwt yron Me)KAy xyraronurflMu napaJrJrenorpaMMa, nocrpoeHuoro Ha Be

ii(l;0;1), b(t;Z;*t).
4. Flaftru cKantpHoe [poH3BeAeHHe Ber(TopoB 't : 2p - q. I4 ,l: : p +3f, ecnra. ,* *. -":

lql : i, (.F,{): :.
i

5. Bercrop r nepnenAprnyJrflpeH ocu Ox r{ Ber(ropy $ n o6pa:yer ocrpufi yron

Oy .HaftruKooprr.rHarbr Bel(ropa i, ecnu 1:r = (l ;2;6), i.rT: ,'t,1.
I 6. blafiwr rnoulaAb rpeyrorbnr4Ka c BepruurnaMvr. A(3; 2;-l), B(l; -4;3),

T. Buu4cnurs odreu rpeyroJrbHofi nupauuAr;r c Beprrrr4HaMu A(3;2;
C0;3;-I), D(-d; 3; 5).

r , 8. Hafitr,r 6asuc aucreMbr BexropoB n1t;-Z;:;, E(+;l;Z),{(e;+;Z), fr( t+;tg;O).
He6asxcnrrft nerrop qepe3 6a:ucsue.

Ilpuuep 6unera K MoAyJrbHoMy KoHTproJrm no pa3AeJry <<BneAeHze s
Haiatu o6lacrr onpereJrenraa $yHxqrar y ='rl ----7 -i x * 6.

flocr:pourn rpa$ux clrynxqr.ru y : 2 ce stix'r",rJ.
I{afitu rpeAerrbr:

1

2.

a)

:!

A)j iig:)o**,"

4.

$yrucqrau.
*3 gl

V=-,' #+L

-.!-I=i- en) iirn"-=ff r)

poA. flogrponrb ocKr{3

*'; *3^r, *1r3

"r'3 -:t:;

l{aftr'r ror{Kn pa3pbrBa cbysr<uuu a onpeAeJlr,Irb I{x
B c.rlyuae yarpaH?rMoro pa3pblBa Aoo[peAeJII,ITb QyHKUr,rrc (no HenpepbrB

flpnuep du.rueTa K MoAyJIbHoMy KouTpoJrlo ro pa3AeJIy <<flpoxrnoAnafl pI gfi${epeH

a)y:3t:= -i. i + -j'riE; 6)y: slr:s(:r')c*s{'S:cr) ; B)y: (2x+l)4'.

2. Hafirw npo"ruo.u"ylo $yHxqHH,3aftallofi nergnno, B yKa3aHnofi rouxe: y2 :
M(4.-4).

3, IlonywTb ypaBHeHHs Kacarerbsoft rc rpa$nrcy Syllruuuy : x"- 4x + 2 B rorlKe

4. Haircu rporr3BoAHyro rperbero noptAKa $yHxqr,ru./ : sitt: I B rocme t, : l.
5. I{afirq ararpsepeHl{Har $yHK rJlrrtt y: r'ffi B ror{Ke x0: 4 npu *.r* : E,i.

, 6, Bnr.rdcnurn npeAeJr no npaBr4Jly Jlonurana li:rs:* - 
= 
#.j"

7. Hafiu4 r4HTspBaJrbr MoFroronHocrl{ Syuxqr,ru ./::t 5 - ir:- 36x + l.
8. Hafird riHTepBanbr BbIrIyKJIocrI4, BorHyrocrr,r rpacprarca $yHxquu y :;r?s-* pI

neperu6a.

9. Ylafiru acI4MIIrorbI rpacl:uria SyHrurau y = *:;
10. Hafiru {eny p, Koropafl o6ecne.Iunaer MaKeHMaJIbHyIo npr6umr, ecnu $y

rr3Aepx{eK ?rMeeT BH.q C(x) : 35x+500, a (bysruus cnl}oca p : 50 - 0,Lx, rAe.r - KoJII4

BhirryqeFrnoft npoxyrcuun.

C(0;3;*1.

-I), B(1

AENI,IT

*y,

rdr{s



[pr,ru!n 6ra.nera K il4olyJrbHoMy KoHTpoJrro ]rro pa3AeJraM <Heonpege,neuurrfr qHTerpaJD] Il
I <<Onpegen0nnrrft unrerpam>

3adauue l. Hafirn HeonpeAer€nnue HHTefpanbr:

11 | dx -)- r dx .1A rdx.lqt.r. l. +;1.2. l:^-^:;1.3. l: *'i;1.4. | . ,..-.."1:.+lx uZx-4 rJ-4x- uxlnx

1/ | d* ,1 t dXL6. l:r+ .; 1.7. fln'x; 1.8. J-#trx"-Zx+  t ux^l x 11

i"or' ,'frinTldr. '

I xdx
|--ffi,
" t!2-3x"

1.9. Jsin'Zxdx; 1.10.

4F-F 
^'l )f.^7f

lSln x cos zxdx, ;'2..3. IJJ

4

- cos'

::
n\
JA O A H U e / . E bwUQ rrr4Tb Onp eAeireltHble r4HTerp aJlbr :

4,FnY) 1 | :-'.-_ ') )
I x' l-2x
I,

jadat'tue 3, Bstqiacrurr Heco6crseunnrfi HHTefpaJr HJrr4 AoKa3arb, rrro oH paoxo.qlrrc{:

3ad at ru e 4. I{:afttw rrJroruaAb rp iarypri, orp aH r4q eHH ofi rr4Hfi rMu :

i* !=-7,!=-X)X--2,
x-

3adaHue "I, Brrqucnur:r o6r,erta rera, noJryrreHHofo [pri Bpaue]rr4r4 BoKpyr ocr4 a6c;rlucc

$uryprrl orpaHr4r{eunofi luHnsuu :

nl!=24x,!=2x.

Ilpumep 6n.nera K MoAyrrblroM:F KoHTpoJrro ro pa3geJry <<PsArl>>

f . i4ccnelonarb rll{aroBble ptr.qbl Ha cxoAr,rMocrr. {m cxoAflrrlr4xc{ 3naKonepeMeHHbrx
psAoB yQraHoaurl xap arTep cxoAr4M o crn (a6co nlorHafl, r4rru ycno nna-r).

I

$1-11n+t . 
n]

L)\ r['[
n=l L

2. Wccrcxonarb cxoAaMocrb crenelrnoro prAa, yKa3aB o6tacrr ero cxoAr4Mosrr{,
'(x+2)2 

, (x+ 2)a , (*+2)6
lJ - o"' 

-r 
n": r"'

3. Fa:noxrzrr SyuxrJuro y : sin2xn pNg MazuropeHa, orpeAeJrr4Tb o6namr cxoAr4Mocrrr prAa.

fl$uruep 6ptnera K MoAyJIbHoMy Kol{TpoJrro no pa3AeJry <(Dynrqnu HecxorrrbKnx
IIepeMeHHbrx>

1. HafrrnoxcrpeMyMnr SyHr<qnhAByx rrepeMeHHbrx.

z lzx' + Sxyz *3ox -24y

2. flnr tpynrcrrztrH z = (x2 y +l)2 :

16



9. I,{ssgcrllo, r{To onpeAeJrr4TeJrr KBaAparHofi nrarpuqnt A panen A. Vxa"sarb, qeMy

6yler paBeH onpeleJrrdrenb Marpr{qr,r, norfuesHoft I43 Marpuusr I yrraHoxeHl4eM

nepBoft crpoKrl ua uNcno (-3):
a). A;
b) -3 A;
c) ,,9 A.;

d) -2'/t A.

i0, Yratsatr Bepnbre yrBeplrqeHr4rr, cB.s3aHHbre c qnpe.ueJreHr{eM r,r cyulecrBosauueM. A' t:

a) odparnax MarpHI{a u1-' cyuecrByer, ecJIpI Ivrafpraua A - xnagparnax;
b) o6p0ruax Marpr4rla A-' cyu\ecrByer, ecJrn rvratpnqa A - xnatpamas n det I # 0;
c) A.A-' : A-' 'A : E, rge E - e4unn'aHafi Marpr4pla coorBercrByroulero pa3Mepa;

d) A'Ar : A't'A : A.
( a., a.^
| " 

tz

11. AmpopaavecKoe,{onoilrleHr4 e Atz sneweHr&alqvarpwprA : 
I 
on azz

[o' atz

Ir oz
l^r1

12, Rlrwi-clntn onpeAerlplr*t A = li ; ;
t-
l0 12

a) -r;b) 0;
c) l;
cl) Her rlpaBnirbnoro orBera.

ilE2, CucremH.nnuefiuux a"nrefipauuecmrrx ypaBuerlufi - 16

Ecnu nrarpr4rla clrcreu:l,r n ypaB*eHuft rcna,{pa'rHafr 14 ee onpe.qeJIHTeJIb He paBen

HyJIlO, TO CliCTeMa:

He r{[4eer perueHiafi;
r{MeeT eAr4HcTBeHHOe peilIeHr4e;

r4Megr He 6onee n peweuuit;
HMeoT becKoHe.rgo Mr-Iofo perueHnfi .

Pertrltrr cncreM y lu u efi lmrx arre6para ve c Kr,rx. ;ypanu en raft

x : (1,0,1);

a)

b)

c)

lo, orrl,

lo, arrl'

lo" o"l.
-lot, orrl'

lo" 
o*1,

lax aztl
:

lo, ar,l-lo, oul'

4'. )
o,, lo*no'
ar, )

f2x, +3x, +2x^ =2,
I

1X, */.x)-JX1 =1,.
I

[3x,+4xr+r:=3.

I.

c\

b)
c)
d)

2.

a)

t9



b)

c)
d)

-'r : (1,1,1);
:

x : (1,I,0);
Her npaBr4JlbHoro orBeTa.

il I : {x,+5x.,-Sx.=-2
I

I4ccnegonatr clrcrenry j 2x, +3x, -2xt = I u e cnyuae coBMecrHocrla

i ' t 3x,+xr*rr=g
a
J. peuum ee:

jl) conMesruatr, onpegenennafl, 4 :_(15,25,II);

b) HercoBMecrnar, olrpeAen€Huaf, x : (15,20,10);
:ic) cbnnae-ctHas, He orlpegel€snaix = (5,20,71);

d) He coBrilgcrnas, Her perueuuft;
e) Her IIpaBI4JIbHoro orBera.

l{ccre,4onarb cl4creMy nuHefrultx(: .

I x, + x2 + x1-2xo =1
IAi rn - x2 -2xo - -l rlo reopeMe Kpauepa:

[x, + 5r, +3x, -2xo - 0

coBMec?Hair, onpeAerdHnafl;
ooBMecrFrar, He onpeAe nluuas;
He conMecrHafl , orlpeAeldnnan;
He coBMecrnafl, He onpeAeldnuaa;
}IET NPABI4IIbHOTO OTBCTA.

,{aua cracreua ypanHenufi .

arre6panuecxux ypaeueuufi

.Haftru A,L-,2.

a)

b)
c)
d)

:)

5.

l**r-z=-2
l2x 

+32 = 8

l3r-*2Y = 5

a) I9,-38,1i
b) 19,-19,-1:"
c) 19,38,2;
d) 79,tr9,1;
e) 19,57,3.

6. Ecnu A.i =6 ,ro:
1'n

a) x=-i
A

b) x=b.Ai
e) rt = 4.6;
g) X=A',0.

:.
7. llpu peueuur4 cr4creMbr rro ripaBl4ny Kpzuepa Hcnorlb3ylor $oprraynn:

A
a) xi =:'

ai
Ab) x, =7
A

c) xi=Li
d) xi=Ai

,

+4.

20



(r)
tlt-l=l I I u
ll
(,01

10.

Ecnpa panr oclroeHoft Marpr4rlbr paBeH paur)/
nuugfiusrx ame6paiz.recxr4x ypanueuufi :

coBMecrHa;
HecoBMecTHa;

onppAeneHa;
HeolrpeAeneHa.

ee pacurr4peHHol4 MaTprrrlbr, To cr,rcTeMa

ddt

HMEET BI4A:

e,4I4HCTBeHHOe

flpa peureu wr ener f x + 2Y = 2'
l:t*ut 

t" - o' =' no nol"tnY KPar'rePt

It 2l lz 7l lr 2l
o = l, - +l'^' = l: - +l'o' =lz ,lt
. lr 21 . lz zl , lr zlo=1, 

-+l'A' 
=lz -+l'^'=[ ,lt

It 2l lz zl lr 2l
o = 

lr, +l'^' =lt +l'^' = [ ,lt
It zl h zl lz zl

o = l, - +l'^' = l: tl'o' =lt 
- 4

(2\
flyctr n =lt | - "rooropoe 

peilrenrae nepaHopo4uofi cucrer,{br,

[4,1

B.

a)
b)
c)
d)

i9.

a)

b)

c)

d)

11.

a)
D)

c)
cl)

[r)tl
er=10 | - $ynau*erfrarrbuat

['J
cncreMbr. TorAa peilJeurie r-reogHopo4noft

fx,=C,+2
I

1x, = C, +3;t-l- -AL^3 --
f x, =2C,

l*,, =lci:,;
t,
Ltr: ='t
f x, =2C, +2C,
Ij.f, = JL, ;t-
I t^

L,r3 tr r+L?

f x, =C, +C, +2

lt, = c, +3t-
lxr=Cr+4

c)

d)

arre6pauu-r-l*Ec.nu cr4creMa nauefiHux
perrleHl4e, To oHa .gBJlteTcfl :

onpeAereHuoft;
HeorlpeAeJreHHofi;
o4uopo4uofi;
ueo4uopoguofr.

2l

ypaaueuufi r,rMeer



12. Ecruz KalI(Aoe peureur4e ne$nofi ci{creMbr .flBJrfiercrr rr peruenr,reM nropoft, 14

naodopot, Kax(Aoe pemer{r4e Bt'opoft cr4creMbr rrBJrserc.fl r,r pelrieuneu nepnoft, To ABe
cllcreMbt nuuefiurx a:rre6paauecKlrx ypaeneuuft c oAHr{Mra 14 TeMrd }Ke

- FIeH3BeCTHbIMI4 Ha3bIBarOT:

a) 3KBr4BaraFITI-rbrMH;
k\u) OA"dHaKoBLIMU;

c) o4HopoAHrrrM14;
.J\ s) HeoAHopoAHbiMH..:

13. Cucreua oAHopoAHbx riunefiubrx ypaBuenufi c n Her43BecrHbrMr4 n varpugefi, A
HMeer *- trl4Hefiuo Hesanr4clt{Mbrx peueHufi.

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

14. MetoA, Iro I{oropoMy perr:e}rme or4creMrr rusefiHrx anre6par4r{ecKr4x ypanueHufi
cocrol,IT B ToM, .Iro6ri KDnAos Hel43BecrHoe ocraBaJlocb rrrarub B oAHoM ypanHeHur{,
HAsbrBAeTCtr MeToAoM:

a) laycca;
b) Xopaaua-f ayaca;
c) Itpauepa;
d) I{pouerepa-Kanellu.

15. Meto"{, no KoropoMy petueul4e crrcreMrr ruHefiHnx ame6par4r{ecKr,rx ypaeueHufi
cocTol,iT B [OCJIeAOBaTe'TbHOM pIAKTIOT{eHUr4 Her43BeOTHbrX, Ha3bIBagTCs M9TOAOM:

a) f aycca;
.--:b) Xopaaua-tr'aycaai

c) Kpairaepa;

d) Kponerepa-Kanelnu.

16. Ec;ru B cl4creMe maHeftnrx unrelpauuecKax ypanHeHnft rrr4cro Her,r3BecrHbrx
donrrne qu:cJia ypanueuuri, To omcreMa:

a) Hs r{Meer perueurzft;
b) r4Meer eAr4HcrBeHHoe peueHr4e;
b) i4Meer ue 6olee n peuteunft',
d) r4Meer decxoneqno MHoro peruei:nft.

,[8.3. Benrop**ran anredpa - 12

1. Hafitu Koclrnyc yrna Me)r(Iy EeKropaM ^ ,qn 
^ Ve , ecrrr4 A(1,-2,3),, B(0,-I,2),..

c(3,-4,5).
a) 1;

b) -1; :

c) 0;
d) 0,5;
e) r{er trpanuJTbuoro orBera.

AE'2, 
l-{au rpeyrorlbHl4K c BepruI4l-Iavm A(2,4), B(4,4) u C(6,0), Vraxrre KoopArzHarbl
cepe,{I4Hbr cropourr lB.

a) (1,-2);
b) (0,2);

'22



, ic) (3, 
Q);

: ,d) ',(3,1);
e),' (1,9).,
.,

3. Cvreruaufiurr,r npora:Berenr4eM tp€x rerropon a , b u c

:a) d'(pxc);
o) axPxci

, ;c): '@N,6)'e;
.d) 'axlb,+c).

t:

4, Hafilrra llpu_ud,ecnvr d -(2,7,*3), b =(6,-5,3)vr

I
a) 5'

I{t}3bIBaeTC[ q]ICJIO, paBH0e :

g = (4,*3,4).

A(3,4,1), 8(2,2,2) u

b)

,

l

nJ

;
5

n

:_
J

aJ

v

c)

d)

e)

5.

a)

b)

c)

d)

e)

6.

a)

b)

c)

Ha{rra nJlorqaAb rpeyroJlbHl4ra c BepIIII4HaMpI B TorIKax

c(*1,2,3).
q"m;
ZJN;
Jtt; ,

6JN;
EJfr..

l- r I a l-l

.L43BecrHo, rrro 14 x bl = 5, lal = t+, a yloil MexAy
llrl

0;
t;

1lJ .
,

t;
\/J

7.,
?l

1i
;a.

1.

OupgAenratr B, npn
-6 

= 10, p,21 u i =(3,4,0).

BeKTopbI fi = (2,3,4),

I

a u bpaBen !.n^n "16l.

d)
e)

,7

a)

KOTOpOM KOMIIIIAHapH6I

23



b)
c)

d)

e)

8.

a)

b)
c)

d)

I

o.
t

'L,

,i

^
:l

3

Bexrop c = (3,4) pa3nolKen rro BeKTopaNr a : (3,-1)
BepHoe pasnolKeHr4e:

e=a*Jbi
e =2d *3b;

n- .i-C=YA-OOi
;- a7: rt --4u-u.

ub: (I,-I).Bsfiepure

9. flnnua BerTopnoro nporl3BeAeur4r BeKTo pol a u b 'rucxeHHo paBna:

a) nJrouIaAH TpeyroJrburdKa, nocrpoeuHoro Ha BeKTopax a u b ;

b) nfioulananapanrenorpaMMa,nocrpoeHHofoHaBeKTopax du b ;
c) o6tervrynapanrenefinne!:ai
d) o6rervry rerpao4pa.

10. A6conrcruar Beruqlzua cMeruanHoro rrpou3BeAeul4fl Tpex BeKTopoB r{HcJrsHHo paBHa

+, nocTpoeHHoto Ha 3TI4X BeKTOpaX.

a) nJrorrlaAi4 napaJrrrerorpaMMa;
b) o6rerr,rynapannerenune1a;
c) o6rerray xy6a;-d) o6rerr,ry rerpaelpa.

11.

a)

b)

flycrr BeKTopbr au b 3agau6r KoopAuHarawu a: (ao ay, ar) u b = (b*, by, b),
Torra dxb sutlracrrrercs no $oprr,ryle:
ls i Fl!'t
lfix rTy GE 

ii"t, I* n Il:ts uy uE{;

+T rr,1\ 
t

l.I tto un 
1l- x

Iir #,b" l.
;l - * i 1',ll f /{l
l, , I

Itrx 
rly su 

I

lE tr./ dl" l.

$t tr"{ffil/

jlb* .I *u

fl,1*u 
i:- ff

AnredpaauecKa.f, Soprraa r(oMlrneKcuoro qvrerra z, r:o6paNenuoro Ha pHcyHKe,
HMECT BI4,[:

c)

d)

1A

12.



a) z=4--2i;
,b) z=4*2i;
c) z:*2-4i;
,d) , z:4 -2i.

AF,4.VpanHeEulr npffMbrx r,t trJrocKocrefi - l0

:1. Ha nnocxocrla ypaBuen?re llpflMofi, npoxogxuteft uepes ABe rosKl{, r4Meer Br4Ai.tr_#B jl'_.Fc
al ---:--'t *?i rr '
b) A(x- xs) + B(y-yo) : 0;
c) y-yo= k(x-xo);
J\ 'tr -ffo J"--!'Gu) 

- 

- r',
trZ *#t 

J",E --?i
e) lv+Biy+C:4.

2. Vcrouxae fiepneH4r,rKyJrspnocrr,r IByx nprMbrxy = hp + bt uy -- k2x + b2:

a) kl:-k2vtb1 :b2;
b) k1'k2=-l;
c) kt : kz;

d) bt : bz';

e) ,kyk2 7 1.

3, VcroRHe napaJrJreJrbr{ocrr4 AByx rtprM brx y : kp * b1 lr y : k2x + b2:

a) kt : -,k2v b1 : b2;

b) kvk2:-1,
c) kr : kz,,

d) bt: bz:

e) h'k2 = 1.

4. Ecnu npxuaflHanJrocrocrr,r 3aralaypaBHenrrery: la + b,ro'.
a) & - orp,esoK, orceKaeMblft npflMofi ua octr 0x;
b) k: a o rAe d - yroJr HaKJroHa npfMofi K [oJro]KHTeJrbHoMy HanpaBJrenuto ocvt 0x;
c) b : ft\a:" , rne o, - yroJr HaJ(JroHa nprMofi K noJroxr{TeJrbgoMy HanpaBJreHr4w oolr }xi
cl) k = tqa, rAe d - yroJr HaKJIoHa nptMoft K rroJrox?rreJrbHoMy HanpaBJreHnta ocu 0x;
e) b:q,,

5.

a)
b)
c)
d)

6.
n'l

To.rKa, Koropafl npuHaAJrelKHT flpfiMoft l, nveer KoopArauarbr:

(ct,0);
(4, d;
(6, 0);
(a, b);
(-a,-b',1.

flprmzur Ha IIJIocKocrlr,3aA,aHHar ypaBnenvtev Ax + By : 0 (A#0; BfQ:
rapa{reJrbna ocn 0y;

K.y
&!a

25



b)
v)

6)

7.

rrapaJiJleJrbKa oau 0x;
npox0,4r{T r{epe3 Har{ano Ko opAHIraT;
napafiJieJrbua ocu 02.

tr;cnu gne nrocKocrl4 Ap + BU + CF * Dr : 0 u Azx + Bzl t Czz + D2 : 0

nepneHAl4KyJrrrpHbr, To B brnorHfl eTcr ycJroBrie :

"a) A'fi2+ B1B2+ CtCz:0;
.gn fi'n f.

hl j- j* j,
v)

^ 
F t'.EX u3 !?

rrtc) '4,142+ B$2+ C1C2+ DtDz:0;
d) Afifit * A2B2C2: 0;
e) AfirCt: AzBzCz.

B. Paccrotruse or ror{Kn Me(xy, !0, zo) Ao nrrocKocru Ax + By -F Cz + D = 0
B6ITIACII'IeTQfl rro Qopnryne:

a)

b)

d)

e)

9.

a)

b)

" t*t*:-t .E j,,+fat
fT: -' ' '

"*f{$zJg'='

"* 
: idTergllarsri .-- .!,ijiE;EE+dr: ,

$*,,ro +.n5'* +fao+&#

r i $:{rc-rFv+fz+s:
.-t_rr,

d;E+EETfE
, d;v,1 +,Slrn +Cun

/-1 :#-" 
1'?T:-; ET+rT'

llapanrerpuqecxue

flt:*u+Iint
jY = ]'16 * Ilt ;

{.9: $* + pt

{*': }:3, + ,. st

$30: r,s + F*t;
La: F * x*t

iln:-**-Int
{v: *Yn -ftt:l;: *;;-pr
{$:I}n*,{,*t{.y: }tr"- Ynt :

l*: p - l-t
Xix:ltxt* xp

jF: lst * F* .

LE =; Ft* Es

ypaBHeHr4rr np.xuofi B npoarpancrBe ?rMgror Br,rA:

c)

d)

10. Ycronuena napanJreJrbuocru npxvrofi

Ax + By + Cz + D : ]tlBJlsercfi;
a) Am+Bn+Cp:0;

i{ F ri-o) :*'
'19I, ?& S

,cn.s,{nC) -1---f -: U;
lF? : f[ .$

26n'

e)

tr-trp
3n

a-sg
14

b.

f:J&
t?

NJIOCKOCTI4



AE 5. Itpr.rnue Bloporo nopsrgnn - 1.2

Muoreecrso Bcex roqeK rrJrocKocrr4, cyMMa paccro.flHr4ft or rax,qoft us Koropblx .qo

,{Bfx ,{eHHbrx rorleK erofi nrocKocru, Ha3blBaeMbrx Soxycaun, ecrb BeJrI4tII{Ha

rrocrorruHatr, Ha3brBaerc.fl _. KasouuqecKoe ypaBHesrae sroft rpunofi I4Meer BI4A _.
},? $'g {rflnepooJjovl,- - -: l;
^-3 ..,t"4 , L_t.rHnep0ono^, or *' F : t,

x3 ,t'o?

SJIirrdn(loM. fuE *2

+'E n ,3
sJrJrr{[coM.* + "' :1.-'''' ttz hs

Muorf ecreo Bcex roqeK nJlocKocrr4, Kaln4afl. r{3 Koropbrx oAr{HaKoBo yAaJreua or
Aanrflo.ji ToqKa? Ha3brBaeMofi Soryconr, u Aausofi npmtaoft, Ha3blBaercs:

napa5}Iroi4;
rrznop6onofi;
oKpylKHocrblo;
3J1J1I,III.OOM;

upxmo.ft.

vpanueHuxMr,r acr4Mrrror runep6o"" ;; - S : L snrgrorcg:
a!H

lr : -:L:x:
': h

ts: i:-s;
$ = i:str;
rr * J-8r.,r..
Jt - J_urv2

't! *| d.'u'
Il 

- 
_:_,{..

YraSarr, qeMy paBno 3Har{eHHe 3rcueHTpr4cr4Tera oKpy}KHocru l
0;
!,

<i;
>i.

d) 9+:u + *
"ss 3re .a9

e) 3+j* +"
)r.'6 3fe F&

a)

b)

c)

KpaBa;r, ras o 6paxceH Hafi" Ha pH cyn Ke, onp gAerrrercs yp aBHeHI,IeM :

d)

2.

a)

b)
c)
d)
e)

3.

a)

b)

c)

d)

e)

4.

a)

b)
c)
d)
e)

2'l



"l
b)

c)

d)

e)

6.

.FE -tr&Lr r 
-'*,' | : 
- 

J",&, *
'tE

3- -u L - 1.'t-L,
46

so ar4
,f .t: 

- 
t'

8. 4
4*

_ _ _: I.
4*
*.2 sa,.r :4:-- -:- -j8'.4: qt

Kpanaa, sa1annar. yp aBHeHr4eM
.4,
"tr- , r43oopaxeHa Ha pHcyr{Ke:d_ d:

s9

d)

4 onpeAenfleT:7. vpasueuue [r - ?]3 - 4fu+ l.]u :
.p) rr4nep6oJry;
b) uapadorry;
c) oKpyxuocrb;
d) oJurr.rsc;

e) IBe fiepeceKaroulr4ecs npsMbre,

8. Ypanueuue '["t: - Z)a - 4,fu'+ 1) : $ oupe,rerrser:
a) Frarep6orry;
b) nrya6o$y;
c) oKpylrr{ocrb;
d) eJrJrrarrc;

e) ABe nepeaexarouirdecs flpsMbre.

9' llapa6ona, r43o6paxgHHafl, Hapr{cyHre, onpeAeJr.rercs ypaBHenr,reM

28

a) Yt : *4:x;



,ul ye + 4x;
,c)' 39= ,fYt;
,d) '3g = '-4Y3;
e) x= 4Y.

110.' Hafirrz Mrrrr4Marbnylo nonyocn runep6onux2 - 4y2 + 8x - 24y = 24:
,ra) 1;

b) 2;

,c) , 3;

.d) ,4'

1 1. [^nx rranppborur l6xz - 9yz = !44 uafirupaccrofiHl4e Me]KAy $oxycanna.
a) 3;
b) 4;
c) 9;
,d) 10.

t12, 
onpg.upnurb rlrr xpuaofi gx2 + 4yz * 54x -32y+ 109 = 0:

a) rangpdona;
b) napadona;
c) oxpylrHocrb;
d) 3JIJIT{nc.

AE 6, BeeAeHHp B atla.rns - 1"8

: r-J
1. Brrquerutb IIpeAerI Wffi, He rorlbsyscb rlpaBl4rlou Jlonuralx.

a) 0,3;
b) 0,1;

c) 0,4 i
d) 0,7,,

2. Brr{rcr sin5x
r4rb rrpeAen \rg n , He noJlb3yneb fipaBvrlrou Jlonurals,

\a) i;
J
4,:b) :l
5
.\

c) i;
z
4

d)
)

,. ( x )'3. Bsr.{&cnutb npe,rerl lgl*rJ , He norlb3yncb npaBiaJlou Jlonurals.

a) e-2;

b) e-';
c) e; l

d) e'.

29



' ""?,1ii: "t ? I

4. OyHxurax ' -{ B oKpecrnocrl,r Hyirfi sBJrflercfl BeJrllqrlnofi:
a) Geci<onerrno MaJrofi;
b) 6ecrcone.{Ho 6olruofi;
c) HI4,TeM, Ha ApyrHM.

zu(r)
111115. , llo reopeiue o npeAene qacruoro "-+a u{"t} paBeH:

(ilm ru(,rr)}v(*") - s(.r:.)(trirn r(rJ)
'f-.}& ' !'-r-+a.

'a) li'(rc) 
)

1"i.* ,.. / *\r+.ffr Hl $ jr
x".+ll
:t.:* -"/-\llj.il rjL"r,jr

O) a+{F :
J{

:, t.{8,{ = liut u(r) *B = lirtr i'(.t)
c) I r{r? "t+'\ - KoHeqHbIe npeAeJIbI 14 Bl0;

I{{q*}

" L^rll .

3Ha.{euae npeAeJra r+$ s paBuo:
0;,
I;'
v,

cO:

tt* tg(:; +1)

3uaqenue npelena x-+-:4rgsi11(.1 '+ |) paBHo:

L,

n/4;
n;

d)

6.

a)
b)
c)
d)

"1,

a)
b)
c)
d)

8. 3na.{etiue npegeJra
a) t;
b) a.;
c) e'i,,

d) e2/3.

9. 3uaqenrae npeAela
a) 0;

b) 1,;

p) 2;
d) co.

;

10. 3uaqeuue rpeAena
a) -r;
b) 0;
c) 0,5;
d) 1,

1 1. 3rla.regue npeAela
a) -oo;

^l/f- J {t'i f\'lirn -'' ' -'" -
ili r: +.r + 3 paBHo:

. .tr{tltil*+d .f paBHo:

t' t 11l*
lill1 i l+: I,**"1.. Brl paBHO:

30

nn iJ#*lr-nlH-z\ I paBHO:



b) 0;
c) 0,5;
d) *oo,

12. y rca>xr*e o6nacrr orpe.qorreHrax fr yurcqra" 
n = .J|;;,'...m * *,

a) [11; +m);
b) (-oo;111;

c) Coo; -1 1) U (1 1; +co);

d) (-co;+m).

13; Oyurcrlrax y: f(x) HasbrBaercr Bo3pacrarourefi Ha npoMe)Kyrre X, ecru:
a) donbrueuy 3HaqeHuro apryMenTa r,r3 ororo npoMelr(yrKa coorBercrByer 6olrruee

3uarfienr{e $yurcuun;
b) 6olbureuy 3Haqeur{ro apryMeHTa r43 gToro npoMe}KyrKa coorBercrByer Menbrrree

3Harxeu!{e QyHr<uHH;
c) Bo3pacraHr4e $ylrxrlrara r{e 3aBucr,rr or 3Haqeuas apryMeHTa.

14. OrsocurenbHo ocu opAHHar cr,rMMerpr4qeu rpaQrzr< (fyurcrxurE.

a) ue.rgrHoft;
b) '{eruofi;
c) o6qero Bkrxa.

,=-U-
Yxaucure o6nacrn onpe,ue.rreHrax SyHnuuu 

' 3 - ilx .

[0;81):U (81; +oo;;

(-m;8ll;
(-m; -81) U (81; +oo);

(-o; +m).

@yurcuar Ha3brBaercx'reruofi, ecrTr4 AJls mo6rx sna.{eur4fi x us odnacta
onPSAelenus:

"f(-x) 
: f(x);

f(-x) : -f(x);
f(x) = f(-x).

17. Bu6epure $ylrxquro, He.f,Brflrou{yrccs Henpepnmuoft B rorrKe x : 2 $yurcurau:
J--;a\ V8-x'.v,/ )

JC+)'

a)
t\
c)
\t)

15.

a)

b)
c)

b)

c)

d)

18.

a)

b)
c)
d)

#-+1.
*' +ZS;
)JC-+Jd-+I

-

/r-- r\-a-t*

f , . / ^ \_l
liml (4r+13)'(r'+1)l

IIpeAen x+31\ / \ /l paBeH:

300;
160;
rZa;
250,

3l



E.rrlux ortseron K TecroBbrM 3aAar{HflM

o6pa3erl Tecra AJrfl 
''po'eAeHrrs 

rrroroBoro KoHTpoJrs
rlo lilroraM ocBoeHHtI AHCUI{IIJILtHbI, a raKtlte AJIfl KOHTpOJIff CaMOCTOflTeJrr,Hofi pa6orsr' : cryfienTa (2 ceruecrp)

Vxasuuaa: I{anuwume Bauty (tauunwo, uawep epynnbr u damy. f,nz omaema Ha 1onpoc c
eut1opoa cdpuctHma omlema docmamouuo Henucemb Ho.^4ep conpoca u pndou 6y*y,
o1oguct'tatou,ryn npqzunuuwil eapuaum u3 npednocrcewHbrx 6 meKcme om6emo6 na eonpoc. Ecnu
Bat c'lumaenxe npa,unbHbt*tl Hect{oJlbtio c€tpuaHmo, om6emo6, mo 3qnuurume ttep% ganflmylo
co om6 e mcnxsynu4ue numeput 6yrca.

Bpenn;90 nun

{E 1.-IIpoH3BoAr{afl n grn$Qepenuuan - lg
1. Bur.ri,rcni4rb iTpor43BoAlyro y,' $yuxurau y

-\ sinx+cos"r+x(sinx-cosx).a)
1+ sinZx )

sinx+cosx
0)' l+sinZx )

, sinx-cosx+(sinx+cosx)
cl

, lt-sinZx

slnr+cos"r

d)
sin.r - cos x
i+sin2x

2. Brrqucnrzrb[por43BoAHyro

p) x-' (zln x + 1) ;

b) xi:' (zln r + 1) ;

Itrorwep
3aAAlHr{g AEl aE2 ArE 3 ilE4 AE5 AE6

It i
o b d d b
d &oQ b

nJ d a c b b
4 b b d A

\l a b
frod a a

6 4rQ d b b
u t

D b a, A a
E h a b b
!r b b n A b
l0 b,c LT h A a
1:[ s

l;l a a A
LI

t?" a a d d a
13 a a
It[ b b
15 a a
1'6 d a
l7 A

18 d

/.,'rbynrcqrzl y=xr'



c)

d)

:

.a)

b)

c)

d)

)
2x'llrlx;
x.'.1(2hx-t).

,1

Blr.nar:rurb npou3BoAryro y, $yurcurar,r x = acosl, ! = bsint .

b
-- ctgt ;

u

b
-ctgt;
a

a
-;Qt$t )

D

a
7ctgt.
D

4. Ecnu Sylrrcqras B TorrKe ouueer
Kac4Terrbuofi aMeer aHA:

ti \ ?t/

a) "r' 
= .f (n) - /"'{*}1r - a)t

b) .Y = /{,4) + rf ic}q.r - cr}'

c) r=./{c}+/'(c}(x-n}.

KoHerrHyro npoH3Bo,4Hylo, To ypaBHeHr,re

6.

a)

b)

c)

d)

t: _T::f.""luq dlYHxuran ,1' =.{} 'en paBHa:

a) Ax'E- +S- "8 '

b) 2s"€'';
c) 3s+€*; 

-
d) 3x'4* .i -Yo 'g'.

ln"tli=-
flpousnoAHa-g QyuxqEla " x paBRai
lrtrnr
-..--
1 , 1**I ? .alrn

-:
r.
1-hlr
-.----T-

7, Btopa*r npor43BoAHaa $yHxrluty : e* + x2 - 1 paana:
a) d;
b) e*+I;
c) e*+2;
d) e* + 2x.

{.r =f - sin /

8. FiaEta upor43BoAnyro $yHxuu" l-t'= I - e$ef '

a) t - sint;
b) 1-sin/;
c) t -aast;
d) cosr.
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o

a)

b)
c)

10.

Henpeprreuocm Syuxuai4 ecrb ycrroBr4e AJrr ee Ar4Q Q epeHr{Hp}ieMocrr4.

TOTIKe x:xo Ha ocHoBaHI4I4 r'eoMeTouqecKoro

.1gE ]r0+&H

a) AB;
b) AC;
c) BC;
d) BD.

I L Ecnu nprdpatrlenr4e $yuxrlfia 3aMeHr{rb ee ara$sepeuuuaJro\{o ro sin(29")
npu6nnxenHo paBeu:

1* *di
3 360;
tlz+,$fz.
tle-.fi/t,

ri
I llrlJ

_J_-

: 3$il.

{u$Sepenr"1raa,'r SyHxL\Hvt y = x' -l paneu:
(2x -I)dx;
xdx;

2xdx;

\x- - I)dx.

urro epr,rre npaBr{JrbHbrfr nopglo x uou.srr4ri :

HenpepLrBHocrb :* aaocpepeHrlr{pyeMocrr * r{HTerpr,rpyeMocrb =orpaHr{qe}rHocTb;
HenpepbIBHOCTb 3 ofpaHr4rIeHHOCTb ::3 I{HTerpupyeMocTb ::}
au$ S eper-iqlrpyeM o crb ;

aH$cpepeuur{pyeMocrb =, orpanr4r{eHHocrb = raHrerpupyeMocrb :*
HerrpepbrBHocTb;

araSrl:epeHl{I4pyeMocrb =, HenpepbiBnocrb:* r4HTerp}rpyeMocrb = orpagr4rregHocrb.

@ynKqn.q y = I/x e roqxe x=0;
HenpepbrBHa;

I4Meer ycrp ar-rr4MbM pa.:p rrn ;
r4Meer KoHe.{Hrrfr cKar{eK ;
rrMeeT paspbrB Bropofo Poaa.

neoOxoAuuoe;

IOCTaTOqHOe;
Heooxonr4Moe H AOCTaroqHoe.

l

flrdr$epeu\uary $yHxr]uu y:f(x) s
cMblcJra co oTBeTCTByeT oTpe3ord :

a.)

b)

c)

'd)

t2.

a)

b)

c)

d)

13.

a)

b)

c)

d)

14,.

a)

b)

c)
d)

al /1



15. onple4enare, cKoJr'Ko rorreK pa3pbrBa prMeer $yuruur 
'f{'t)=

1. 0;
2, t;
3. 2;
4, 3.

(.r+3){e-3)'3

.{u{s-3i{"r-i}i.

ll - ?"' .r- ?' rtlt\=* -*u'-
. ' 16. Hafifture KoJrr4rrecrBo gKcrpeMyrraon Sylrxqwl 

l \"'/ - 
-t - 1 :

'a) 0;
b) 1;

:, ' ,c) 2;

. ,d) '3'

^ --^--t^*- - IcE -{-rl - xo"r).17.Hafi'anregan6olruree3HaqeHHe$yHxuuuJ.:l-,,Jr

b) 0;
c) 4;
u) 10' 

z"c3

1g. Hargomuax ac'Mnrora rpaQuxa $ynrcuun "f(r)= #1 r4Meer ypaB'esr4e:
a) | =2x;
b) y+2x-I;
c) y q2x +l;
,d) y +3x +I. :

AE2i;. HeonpeApnenuurfi nnrerpan - 16

1.

a)

b)

c)

d)

z.

.a)

b)

c)

d)

Blr.r+{crrarb HeonpeAeJreusuft r4Hrerpar I x sin 3 xdx,

-{qos3x+1sin3x+ C;39
lcoslx+lsin3x+C ;39
-{qin3x+lcos3x+c;39
Isirrln+1cos3x+c.
39
BnvJrcnrarb HeonpeAenesnuft aurerparr 1]*a. .

1',I
c+itnlxl +itnlx+21;

'l ,, ) |

1?
C-:hl.rl+ - hlx+rl.- O 

-'-l--l i "'1" -l'
+-
1?

c+itnlxl-itnlx+21;?"2'
c -+rH-lhlx+21.

) tt ) |
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3. Brrl.{Hcnarn HeonpeAeJreriurrfi r4nTerpan Jsin'x 
.cos2 xdx.

1

a) -lcos'x(3cos' x- 5)+c' ;'15\

b) j"or' x(3 cos? x + 5)+ C ;'15\
1

c) jcos'x(3cos' x-5)+C' ;. i5 \
::' 1:

d) -icos' x(3 cos' x + 5)+ C' .'15\

4. Ec,nu Qyurutrr- y:f(x) HerlpepbiBHa Ha HeKoropoM npoMexyrKe? ro oHa r,rMeer Ha
3TOM rrpolwelr(yTKe:

a) rpor4sBoxnyro;
b) nepnoo6pa:uyro;
c) Heonpegerresiluft r4nTerpar;
d) oKcrpeMyM,

5. Bndepn:re 3aMeHy B r,rHrerpan, /ct - 3x;?1cix .

a) t=3x;
o) r: /-Jx;
c) 1o 17,3x)2ti

n-1..'o) r

lrz- rx)23ct* : ! g-3xJ2+ + c6. Bne,{nrercooSsuque'rknnepnoo6pa:riofi J\'-J--z b * qenbrM
I{fiCTOM:

a) 23;
b) z4; :

c) 72;
d) 168.

I d.r*

7,, Haiarw HHTerpaJI J t+n'f e rioMoulbro rroAcrauoB6s !T =t.
a) ?ln {1+1,G) + c'

E2 r !d. "

b) --mlJ+:(l+ c.

c) frl*(l+1r) + c.

d) ^lvT':tn(l=vT; + r.

; l'lh'
8. B mHrerpane r rfi-F BbrrroJrner{a rroAaraHoBxa r6llr=t. Vxaxiare npdBrJibgyro

3zueuy Bbrpax(eHr4s xjdr ;

a) t{ti'3),ctt;

b) 21S*Fett'

c) P-tl '$:Fdt,
d) 3trdt,

g. Ecnuu:f(x) uv:rp(x)- rlyr-rr<ulra, ro crrpaBeArruBo paBer-rcruo "ft**'u*ul'-{roefa,
r-ia3lrBaeMoe Qopuylofi raurerplipoBaHr4r rto qacr.sM,

a) HenpepbrBuo Araql$epeuur4pyeMbre;

,b) HerpepbrBHbrc;
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c) Mor{oroHHbre;
d) sJreMenrapHble.

i iq , t i.e r' '. \' f -
10. I4.srerpaluBrrAa "{#* 

sm frxdx.l#* e0sDx#'i;..;,1:iwqm rJ#:s:JcostJfl trJffi: r*ea,b,
k- I,reKoropbre Lrr4cra (a>0), HaxoArr rdHTerpr4ponaHl4eM no rlacrtrM. Ytcaxure
cKoJrbKo pa3 HeooxoAllMo BbrnoJrHr{Tb 3Ty onepaur4ro.

a) 0;
b) 1;

c) 2;
d) '3.

i, a ^ i
11. Irlnlerpan u"ru .|("r' * 3r' - ?r)sitt'l;fu ,u*o$or r4Hrerpr4poBaHlreM ro qacr.flM"

Vxaxur:e cKorrbr(o pa3 HaAo rronTopr4Tb gry orrepaunlo.
a) 1;

b) 3;
c) 5;
d) 7.

12. Brrdepr,rre BepHo Haft,&enunre du vr v no (foprnryue rrHTerpr4poBaul{r iro qacrfiM r.m

uHTefna-ua ;

, dra= & iv=f!
b) 1+ "r" ;

^rj"d-H
{2:t. v =rn\ 1+"t ',

drcp{o*, 
"=.,.Gr{\ L + "r'v./

F,({
13. PaquoHarluafi Apo6L era,4a f"(a) Ha3brBaercfi npaBi4Jlbuoft, ecru BbI[oJIHserct

ycJlQBH9:
q\ 1X cl Jtl.vJ)

h\ 7r4 w,vt ,
c\ tJ > rit.

?

d\ i? : ItJ

14. Ha rrnsox<ecrBe AeficrBr4Terrbnbrx r{r4cer onpeAerr:mr _ TIznoB llpocrefrull4x

APoOeft'
a) 1;

b)2;:
c) 3;
d) 4.

15, Brr6eprzre rpaBr{.nbuyro nepnoodpa":Hyro npn }rrnrerpr4ponaurru Apo6u I rnua
r -.{

I --+-4-{:r n*cr ,TEe A kr ct, - AeirerBHTeJibHbIe .ur4e[Ia,

n\ J lm ir-al + c.
)

)t



b)

c)

d) : I ^-^ f "'/le -7 cix
16. Brrdeprare 3aMeHy r4 nepB0o6pasilylo AtIfi I{HTefpaITA ,t " - -

x =4sint; S tr! 16-rli -dltr-"*t + c.

x=4tgt;Sas"nnfur $+ 
j.".VTe-:u3+ c.

1f-..----i-
v : -i-; *arctg 4u *x r/1d - x' t {r . :

cct'Sf, ' '
x= 4 sint; SaEcsirt I +1"$6J' -i-s,

AE 3. Onpegeneunr,rfi nurerPal - 14

.)
1. Br,t.{EcniatgnJToruaAb$urypr,r,orpaHur-IeHuoirnunnxv.vr y'=2x+lu x-y-1=0 '

. 15a) T)
1-l

b) *;,t
. .i5,c) 7;

11
d) '*'.'4

2. Ecnu cyuecrByer xoHeqHHft npe.uen I uHrerpalsuofi cytul,tbl --, oocrasreHuofi

xrs 6vst<Uuvf(x) Ha __- EplI ycJloBur4 

- 

' I4 eroT rpeAen lte 3aBucI'Ir H?I
.- ^-"' 'r J ''

or cuocofia pas|neuus. la; bl na :.itacrlr, HH or em6opa B HI4x npoMexyroqHblx

ror{er €k*,to $yHxqna/k)uau;vaercn uurerpupyer,aofi Ha Ls; bl; rll4cro I
r{a3biBaercrr onpeAeJreHrihrM r4nTerpaJroM or f(x) ua fa; b1 vr o6osHa'Iaercs

. 
CT4MBOJIOM

fioflyr{Hfiocb BgpHoe ol]pe,4ene]IHe.)
IXl.flX&.trs-9 fi
, 1..-I) H=r''t ;
r "'i?\ [4?; '!] l'^ 'j

,l!:

X "rf {t)sxr*
3) 'i-l i

s

F ff*,.ldr
l|.l '/ \d:l

4) 't*1 t
*
J

lf{x}*
J)i;
-. "d-, h'[
6) 1{l' tr.r,

Bu6epl,rte npaBr4JrbHylo ilocneAoBarerrbHocrb rlponyuel-IHblx BbIpa)KeHI4I4:

1 . 3,2, 1'o 5;
2. 2,3,6,5;
? ?)65.J) 

-t 
v, v)

4. 4,2, !,5.

J-! {x-a}'r + t
4
at

,$fnft*ci * c '
.i

'{iiti"tl - :,t +s

3B



3. Teopenaa o cpeAHeM 3Har{eHr4H orrpeAenenrroro raHrerpaJra: ecJrr4 fiyuxqur
y=ftx)yenpepbrBHa sa la; bf,'ro HaftAercs xorfl 6ril oAHa rorrKa c e fa; b], n xoropoft
Bbrr{onHfl eTcfl paBeHcTBo :

..|

J /{r}r**:,r(c)(e -ll}
,
_["f{+}clr:/'(r[& -lr]
!- rt ^tI,f(+)ar:ry"- F -d.*2

J "f{+}*x:c{l{a} -fi*}
s

f ft:rldx:F{$} *ir{o)
Ooppuyna Hrrcroua-Jlefi6uuua '*- ' ' crpaBeAJrraBa, ecJrrz:

FT-+) = "f(-");
F{x} -nempslJbinuft.I{a. i":A}; f 1"} = ,f(4;
/{::} -, Helrp ep bI s}r$ }Jfl [*; e ] ; F'{ x;} = / (.r},

:
F{x) = l_f(r}dr

,a)

'b)
:

,c)

d)

a)

b)

c)

d)

5.

a)

b)

c)

d)

6.

a)

b)
c)
d)

7.

v

v.2

'$rt6ppure BepHyIo 3arlrdsb Sopuyn r4nlerprlpoBanrdfl rro qacrrM B orrpeAeJreHHoM r4r{TerpaJre:
t.t
f ,. r, t i ,. ', '
.l 

$L.tldca(-YJ = s{(v }'\.',r} - j }txJ#Ul-tl
,i lsl'

J 
x{-r)d{r} = u(x}{r)l^ - J 

r{x)du(r}
al"'d;

? lF{
| *(.tldt{.r) = ir(xi 4.r}l' - | {.r)dn(.l').1 " lfif

ft'

* r- ,
tll1"
j *("rld{x} = s{:') r.{x)l- - J r{x)u(.vid'
* l#;

!xcns"udr.
Brtqucrurn',1
-2;
0;
T'

2"

Yxa4rare Bepuoe coorBercrBr4e MexcAy rrpe4c'ranJreusoft Ha pucysKe nnocrofi
$urypofi ra $opl,rynoia Ens, HaxoxAeHr{E ee rnoulaAra.

39



:F

a) ,S= lf(x)dx;

b) s= )f?)dt;
',lt
.ra

*c) S = lf?)dt;
J1

1'.'| ., , ,d) J= lflx)cLx.
J:

,:Yr

8. Vraxture BepHoe CooTBOTrlTBne MeXAy IIpeAcTaBneHHOft I{a pI4CyHKe IIJIocKofi

Surypoft ra Sopl,rynoft An.s HaxolKAeHI4's ee TIJIoI!aAI'I'

B

t llz

,S=l lrt'drp;
d l.

-et
Q2

^lJ= Jpd?;
(h:

, | !'n.

S= lf(tt\dv'.
Yl

^2f ", , ,J= J/V)ax.
X1

Bu.{ncnurb nrotrlaAb, orpaHI4r{eI-IHyIo [apa6oJlaMvry:4 -x2 uy = x2 '2x:

t]
"fi
a)

b)

c)

d)

T

a) v;
b) 5;
c) 10;

d) ls.

10. Brt.{ucnurb o6beM TeJIa lspalqeul4tl BoKpyr oevr Ox KpI4BorII'IHofiuofi tpanelJr4!r,
'.

orpa'HqeHnort:.Uyroft c,Hycor4Abr y = SinX I4 oTpffKorra [0; n].



,f-t;
1, II: I
-n1'a'J
1L't
.,

:a)

b)

c)

d)

i11. K nQco6crBeHr{brM r{HTerpaJrnM nepBoro poAa ornocsrcff:
s
lx +-

a)-o;
l.sin* ,

| . 2tdt
b) "or- 

;
'f1
l-za$

c)if;
r6r r$nf

r_n+ax
d) ix-

n ^.
| *%ar

12. Brrupcnute Heco6crsouubrf raHTerpaJr nepBoro pola 6

I
a) 2;
b) 1;

c) 2;
d) ?rrrrefpaJrpacxoArarc.s;

13. K Hepo6crBeHgbrM r{HTerpaJraM Broporo poAa orgocrrcr:

lx'&
I

0;
t.
f4a'
o&

islnx.
| ___i dr
ug r'

[e{{agJo x-

itn.
Bsr.r$cnure Heco6craessrrft r.rHTerpaJr BToporo po,aa "o r

a)

b)

c)

d)

t4.

4l



1

a) 6t

b) r;
c) 2; ,,

d) unlerparpacxoAr,rrgs.

IE 4. Psaur * 12

1.

a)

b)

c)

d)

?
a)

b)

.c)
d)

:@'l

Hafitla o6,nacru cxoAr4Mocrr4 crelrenuoro pffna I1.r' .' frn
(-t;t);

[-r; r]

L*l;lj;
( 
-r.t1\ t)'l '

Buqacnurb c roMorrlbro pflnoB + " 
rosHocrbro ao 0,0001.

'ue

0,8186;

0,8187;

0,8286; '

0,8287.

Yraxare nuA o6qero qreua qr4croBoro p.flAa
. ,r* {5n- 4)

3n;
, o','l {5lr +t} :

'18
-t

, ,;11 (5n - -l)L-r, ---":--. x"t

, 'ra 
{5e + L},_,, _li_.

3. 3nxog.rram yrBepxqeHue: <dl*,q r-IasbrBaercs cxorsur{Mefi, ecJII4... )).

a) rrocJre4oBareJrbHocrb ero qacrl{rrnblx cyMM r4Meer Kone.{Hnrfi uru 6ecxoHe.{Hnd
npeneJr;

b) npeAeJI o6ulero r{rena prAa paneH Hynrc;
c) rlocJreloBareJrbHocrb ero qacrprEubrx cyMM r4Meer KoneqHrrfi npe4en;
d) npe,ueJi Mogyrg o6uero r{rsHa paBeH Hyn}o.
4. fian cxoArulnftcg pfl.q. npr4 or6pacnmaur4r4 HgcKoJrbKr4x ero HeHyrreBbrx qrenoB pflA:
a) ocrar-rercs cxo.qarrlr4Mcfr H ero cyMMa odsgarenuro He r4gMenr4Tafl;

b) ocral-ierct cxoA.sulriMefl,, lr er:o cyMMa H3MeHr4Tcfi, eetryr cyMMa oT6poruenHbrx
. gJIeMeHToB ue paeua 0;
c) cTalreT pacxorsrrlr4Mcr;
d) opranerc.t cxoArruuMcr u ero cyMMa o6sgaremuo yMeHburr4Tc.s.

: $ rlri!
5. Hafi.urate ueraepmtfi -c.I'el a,1r{I4croBoro pxaa nlr :*-i
at I:bi z';

raic) J;
d) 4,

i o) 11 i're) zr
l-- t+--+i -- i+-?..,
'. JJ I \ 271 8l6.

a)

b)

c)

d)

7, Yrarrure Bepnbre yrBeplKAeHr4rr, orr{oc.gtrlr4ec.B K noBeAenr{ro ptrAa [rzpraxrre

iai
Tr

|i=L t t

4.,



,a)
h\

c)
d)

8.

,a)

h\

c)

ci)

9.

a)

h\

c)

J\w)

10.

a)

b)

c)

d)

t1r l.

TIpr4 e < I yra:auutifi pxg pacxoAr4rcs;
Trptr a, > I yxasanurrfi px,u cxoAr4rcr;
rrpu c < I yrcasannufi plA cxoAr4Tcs;
fipu a : 1 yna^:annufr pnapacxoAr4Tcfl.

crl

E Lrn
HeooxoAlrMbrM rrpr43HaKoM cxoAr,rMocTr{ pxl1a ur-r flBJrf,eTcs:
tri131 {Io = g
.n-+4c :

it.

ih:r ILII = o
. rt+<* *=l ;

lhll L,'r=C=fot'l.9f
li-+i:* ;

1

trirn f =0
$-+ic u'r! 

.

$"l:.,g
Ilpa:nar flananadepa cxoAuMocrn r{rzcroBor'o ps.Ea *=l ' c [oJro]Kr4TeJibHbrMr{
rurerflaMr4 PfidKIrronearcs B ToM, r{To ecrr,r cyuecrByer:

v.,
1i:rr ...-:4=0
*" 4, To npr4 q < I pnnpacxorr{Tcir., aipf q > I psacxoAr4Tcf;

lim fl& =q
k-+ec 

" 
To npr4 q<1pxapacxoAr4Tcfr,anl)krq> I pxxcxoAr4Tcr;

&.,
iirn -F=q
i;--rr r,t , To npa E> l pnxpacxoAr4Tcfl,arrpu q <l psaaxoAr4Tcr;

R-'
lirn "-t - 4
,il* F* , ro npu q> lpsp,pacxoAr4rcfl,arrpuq<l psncxoAfirc.s.

$

E&
llpusHar Kouru cxoAI,IMocrH rrflcroBoro ps4a .t=,t 

- 
c noJro]Kr,rreJrbubrMr.r r{JrgnoMra P4

3aKflIOqaeTCt B TONI, r{TO eCJIU CyrqeCTByeT:

lirr-, 
-{*l 

- fi
*ai:* P*, To rrpr4 q < I psxcxoAr4Tcff, a ntpr4 q > | pnzpacxoAlarcr;

tim ti& =qft-+o' , To npH q> t psl cxo,4l,ITcs, a rpu q < | p$,pacxoAyrrrcfl;

fim ffi=e
, To npu q2 t pnr cxoAr{Tc"f,, drlpv tl < 7 pnapacxoAr4Tcr;

r-

tirn flI* = qtu-+:c' ,To Ilptlq " 1p"AcXoAI4Tcfl, anpu q> lpxrypaaxo4l4Tct.

VxaNure B epH yro $opivrynnpo BKy npra3H aKa a60oJrlorH oft cxoAHM o crr,r

tnn
3I{aKOnepeMeHHOrO F.fiAa ri=1. 

.,

a) ecJrr,r cxoAr4rcr psA El-"|, ro pr,q ,Ir"" ,*orr"rc:r aocorrorHo;
.lr 1", I rc'

\_l*,r_t I Tu*/ t-.--_l /1"nb) ecJrr4 p.[A ilrl 'nn I cxoAarclo ro p.f,,{, x=l cxoAr{:fcs aocoJrrorHo;, *
\.lxr.-l \-,,. Zl{'en I Lnn

A) 9CJII{ PflA n=l' ' CXOAHTCfi, TO pfl.{ tr-l CXOAI4TC.fl abQOJIIOTHO;

lir$ 
e.*1 .i 1 i,rn

c1) scrlr4 ti-|* trir? , ro pxg ili exoqrlrafl adcomorno.
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12. 3uixouepe.uyroruuficr prA 4 - P'r r' 4 - P+ +"' +(-t)frtpn *"'
, (npr,rsuar lleftbHr,rqa), ecfivr:
, 4,<& <.8 

" & <...< F* .{.." }tr lirp P* = 0
a):i n**t

, 4 >& >4 >f;1 >,..> Fr. >,.. $ tim Pn =0
b)'
. i&>'f*,>,& >ft >".'>PE>",' ${, Um f=0

C) i : , ' : :ll-ts 4n 
;

' q >& >q >f;, >...'" p,? >..., $ fiim 
,"t'Fn = O

d) ' , ie-+;o

I

lB S. @ynrqlru HecKorrbKtlx nepdnaeuurtx - 10

1. , Haftru ercrpeMyMu $yuruurat z = x2 + xy + y' -3x -6y .

a) zrn* =9 i,:

b) zrnin =,-9 ):: :

c) z,nin = -7: i

d) zo,ax ='5 ,

: 
rim [[r'-r"')-*_=J,--,".]

2. Hafi,qare ;]lL' x'*3't'''J

a) -1;

b) 0;

c) I;
d) oo.

3. Vraxare uonHnft gusqjepeHdwan dz Syurqrara
,n-. ').., Jt,{ , it ,

ffi,= --T---T 6gt * -r-:-. d"i'

a) "r-+f* r-*j'- 
;

(Pr > 8) cxoArlrcfl

'11
.l ?l

b)

'ly ")rr. til - n t A
dZ = - ----------t#.{ - :J--=- #}'

J r rtj / r ri.1 "
Fr' * y"J h{' * }'' J

.2r.21'
{lZ = ------------= dLT - :----.:-----d{t:

c) {tt*l'tf ftt*.vtf 
-

"nsis =_?_;:.n_d"rdy
l\ {.f'+1t"1\T) J

4. Yxaxcure iracrHyro rpoH3BoAHDto ilo / nepBoro nop"anutn sy''sc$r* z * cCIs i.
'f

""!t- sttl *. -il r* J',;
qv
4itfsF*',--r

b) '/"";
,^*

-etfi-"- 1
, lt 11'c) "s;aa{.4.4

$Ul -'--Td) v v-.
5. Vxaxrarc BepHyro xou6unaqnlrc 'racrHrx npor{3Bo.4Hhrx AJrr oyHrcrluu$f = trn{X}e}.

.3,1n3
t{,._ = 

-*.t{'* 
=-, ?t! = 

-a) .ru8 Etz #Jte,
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b)

,l,trl
14io r -. 1{.'1, : -. 1.,!l- ,= -n J ,;

'tl,ni3
t{k +-, tr\ =-1 t$t =-, yz " sz .l}i;

Beplrbrfi oTBeT oTcyrcrByer.
tr -{ rts

' rhnyrobn rrr ,, t, ec:a ,l = tll'- IYxaxure qacrHyio [pou3BoAHyro noJi trepBoro nopfl.\Ka Ls
{ ^lz
{sv-'[ 'krl"n"l\ r I I ? t.I tt

r' ,\"
{r*,'f "lnlrl.

t

^ 7 ir-l
Jz " x- l,-- ;

t-l iat ' )'a -]'--

- t - *. I
Yxary<ure, Karoe r43 cooTnorrreHtrfi cnpaBeArr4Bo Arr SyHKuvrvr t4= h[e- +erJ.
clt fir
-:-=ufu fi1t .,

du*&{
er 4";
&r&t.
?* ArvJ;

Au 8rJ_-l_+ = [dr Ay

t 8zl
e = qr,4 .{gr, 

-i'r;a;*ame fl , rce 3fo{3;?}
Ann SyHxrrzu d'{l"ns

7E;

t*

T;
nJl

2

BepHbrfi orBgr oTcy'rcTBygr.

Hafi.lute3naqeHue BbIpaxeHI4 fl. z')'- 2' z'n tto'nie (tr'1)' r'qe z = ffJf
I tl

-z;
).
a

c)
d)

,6.

a)

:b)

c)

d)

7.

a)

b)

c)

d)

8.

a)

b)

c)
d)

9.

a)
b)
c)
d)

-tt x.hi I10. Yxaxure qacruylo ripola3BoAuyro rro/ BToporo noprAKa /.$' {P--vHxu!n{ E = d
a

']

a) "u- ;

3h\ v'.v) - t

:-
^\ 1.rw).,

1*"'

d) .l'-,
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AE 6.![u$clrepenuna,ilbnble ypaBHeultn * L0

1.

^\a.)

h)

c)

w)

y2

r 
l-laftTr1 o6qee perrreHne lrr@SepeHqi,IaJlbuoro ypalHeHlas nepBoro nop.uKa y' = ? -2

^ n1t \y+/.x=Lx-.ly+x);
y *hc = Cx3 '(y - *);

^ t , .\,y-lx=Cx- '\y+x);
^ - ? / n\y*2x=Cx-'\!-Lt.

F{afirra qacrr-ioe peureur4e gu{rSepeurlr4aJrbuoro ypaBHeHl4.fi Broporo rops.4Ka

-3t
4y" +t6y' +I5y = 4'e 2 , ygoBJlerBopflIolqee Har{arbnblM ycnoBl{flM

/n\ a r/n\y(0) =:; y'(0) = -5,5.
53: /;. \ ."

"y=(1 +x)e 2 +2e 2x;

53--r
.y=(1* x)e 2 +2e 2x;

35

,=(1+ x)e z' +2e 2x;

.35
y =(I-x)e z' +2e 2x.

--r^r^^-^^---- 
g : f(.s"y)3agauy Koruu alx anQQepenul4a"rIbuoro ypaBHeHI4.s nepBoro roptAKa ci.* ,

cpopuynupyror cne.qyroqr4M o6pa3ou (yxaxrure rrpaBIiJIbHbIe Bapl{allru oteera):
I{aftria peulenl4e / (x) r arco e, u:ro }'fiLd = .310;

Hafi ru peHIeHHe / (x) r axoe, qto .l'ft cJ 
:.1? r a, .1'c/ ;

Hafirra l,rnrerpaJrbHylo KpI4Byro, npoxoAllMyro qepe3 
laAryHylo roqKy (xo, yo);

Haftru ceMeftcrBo HHTerpaJIbHbIX KpHBbrx BI{Aa Ji=P {tr, c}.

::

Ypanueuuflvrr4 c pa3AeJrfltorqnur4"afl rrepeMeHHbIMH tBJlfllorcfi ypaBHeHuF.BuAa:

,f(:t] rLl' = ,g{r:} rls.

.t/ : .f{:u,,lt;

.r,r -. flIl
^t I \$t'

u- * S,{:{}.3;}[}.},

Hafi.urare o6qrafi r4HTerpan ypanueHr4fl .t"(.1" - 4) dx + "l'd;iir '= ff.
va

+_.4 l)t.1I=_*f:i!;
V'-+:de^
4,

--2v"-4":f9'.
t-I?

r/"7" - + : {9"

a)

b)
c)
d)

1.

a)

b)

c)

a)

5.

a)

b)

c)

d)

6.

a)

hl

c)
.d)

Iluuefiurna araSQepeuur4aJuHrilM ypaBHeHr4eM ttepBoro nopflAKa Ha3brBaerc.r

ypaBlleliHe BVEa:

.f +'pr,{x,}1' : f{;t}lrz.
v*+ p{:x}y * ,f {.r};
F{x,y.i*ix * g(l:,}'}rJ,y: g,

/{.r},fir * g,{3td}.

a)

b)

"^r

d)

3.
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7. HnrerprapoBarb nnuefiuoe Heo.quopoAnoe 4uficfrepeHrlr{aJrbHoe ypaBHeHri:e Mo)r(Ho
MeTOAaMT.I:

'a) napual;.uit uocroxuuoft;

ib) Korrrl4;
c) Eepuyrua;
d) rro.46opa.

L Y5asap. BepHylo"3aMei-ry An.[ perueur4s ypaBHer{r4r .}.'' oti" = ..r,': "-t" * {.Jt')'t.

a) y'= pi:.r),J"'= F'(r);
b) .li = p{.t'}."}"n = ir.l ' pt,.)4;

1'

c) - .r;
c1) 1r = ;r; ' ;1:'.

9. O6rrgnrur peureHr4eM, ypaBHeHr{.{,}.'': e' .f,BJrJ{ereifl Qynxqar:
a) ,v : sr,

b) jt=E'-C:;
n\ .!, = fi.A* * C,,vJ 't

cl) .f =' s' + ('!.r; + C..

10. JluHeftsoe o.{Hopo/{Hoe ara$QepeHur{aJrbHoe ypaBHeHr.re 2-ro nopxgKa r4Meer BHA:

a) Jt'" * c:(rlJ,'" + rrri.$'l." + nr{"v).r' = 0.

b) 'i/'+ n,{.'';);" + *o{:r}u = ,f{.x};

c) xri"tlJl' * i?, {{) }' = 0 .

c1) Y" * ct-(r) t,' + r4{. )rr = 0.

,E.nagN orBeroB K TecrorBbllr'l 3aflaHuflM

flpn rectnpoBaHl{I{ Bc9 BepHbre orBerbr 1epytcx sa 100Y0, TofAa ordeHi(a BbrcraBrrserc.fl B
coorBercrBtan c ta6nuuefi :

Horuep
3AAAHI,Ifl AEl ilB2 AE3 ilE:,4 AE5 AE6

I A b h

). b q b d
a a 8rC

4 b"c b d a.d
3 d n b b b
6 d a b I

LI b a hrl Au G.U

8 q n a a Ag
I
D

9 a d a b d
10 a a d
11 d a.d a

12 U a b b
13 d b b.d
L4 o .l d

15 d A

16 I
LI

t7
18 a
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fIB o ueur Bbrn o JrH er{r4 tt galrarrun OueHxa
850/o u 6oree 5 (ornn.{Ho)

70-84% 4 (xopouro)

s0-69% 3 (y.uoerereopuremllo)
rvrenee 5070 2 (HeygonnerBopuTeJrbH

, . Bonpocbr cecctrouuoro KoHTponn (n cenrecrp)

1. Ifor-rsrae Marpr,rrlbr. Bulrr Marpr4rr.
2. )ruuoxteuu. tutptqu, 

"u.rrr.rio, 
cJroxeur4e Marpr4rl. Ceoftcrsa erux onepaqnfi.

3. Yir,luoxcesae Marpr4u. Cnofr crsa oneparlr4r4 yMHoxeHu.fi Marplrrl.
4. TpaucnounpoBaHr,re M arp14rr. Ceofi crea onepaurjr,r rpancnoHnpoBaHur.
{ f\n^o-o-

-J. vrrpcl.tcJrHTeJII4 KBaApaTHbrx MaTpr4q nepBofo, BToporo H TpeTbero nopfl.{KoB.
6. Onpegenur:eJTb KBa.qparuoft uarpr4rlbr noprAr(a n.
7. Cnoftcrnaonpegelurelefi.
8. Br'l'Il4cnenae onpeAeJrr4rerefi MeroAoM gneMeHTapurrx npeodpa:onaHuft ,

. 9. Ilougrns MHHopa u wn.edpauuecKofo AononHer{Hr 3JrgMeHTa KBaAparuoft vrarpnqrr.
Teopenra Jtrantaca o pa3nolr{eHr4r{ ottpeAeJruTeJ]r rro crpore (cron6qy).

10. O6parua.{ Marpr4ua, ee ceoftcrsa. Bbrqracreuue o6pa:ruoft uarpnqu.
i 1. Mnuop /{-ro ilopflAKa Marpr4unr, Panr Marpr4ubr, ero csoftcrsa.
72. Cvwevtsr ruHeftnrx anre6par4rrecKr4x ypanueHuft (CnA$. OcHonnrre floHflrr4r.
1 3. Vonoeue conMecrHocru CJIAY (reopeua KpoHer<epa-Kanennu).
14. I{eoupo}I(AeHHbIe CIIAy c lcanpargofi nrarpuqefi xoeS0auraeHroB. Marpu.nmui Mero.q.
15. HearipolxAenubre CJIAy c KBa.4parHoft varpurleff rcoe$Srarlr4enroB. Meto.q Kparraepa.
16. SrceIaBaJIeHrHbIe npeo6pa:oBar-rr4.{ CIIAy. Perueune CJIAy MeroAoM faycca.
17. Cractenrnt rmnefiHux oAr-ropoAr-rbix ypaBHeuuft. Peruenue CJIAy MeroAoM Xoplaua-

r avcca.
18. Pasnoxeuae r-Mepnoro BeI(Topa ilo 3aAaHHoMy 6asucy. Koop4uuarbr BeKropa B

3aralrHoM lasficd.
19. OnpeaeJIeHI4e BeKTopa. JluHefiuue onepaulra HaA BeKToparuu. flluua Berropa.
20. OnpegeJIeHI4e cKarTtpHoro irpor43BeAeHr4r AByx BeKTOpoB, efo cnoftcrna,

BbIpax(eHH I arep e3 Ko op.u4H aTbr n ep eM H o )r€eMbrx B eKTop oB,
' 21. OripegeneHne BeKTopHofo npord3Be.{eur4fl AByx BeKTopoB, epo cnoftcrna,

BbrpaxeHHe qepeS Koop,4r4HaTbr [epeMHo)KaeMbrx BeKTopoB.
22. OnpeAeneul4e cMeIIIaHHoro npon3Be.qeHr4r rpdx nexropoB, ero cnoftcrn4, BhrpaxeHtre

rlepe3 Ko op,4i4H aTlli nepeMH olI(aeMbIX B 9I(TOp O B,

23, ilprtwan Ha nrlocKocru. Pasnu'Iubre Br4Abr ypanueuraft np.flMofi Ha rrJrocKocTr{.
24. Ypanneulle np.flMofi, upoxog$uefi qepe3 3aAanuyro rorrKy B 3aAaHHoM HarrpaBJreHr{r4.
25. Vpanueulre npfiMofi n orpesi<ax. Yrol MexAy np.{MbrMH Ha rrJrocKocfn. yclonus

i[apaJIJIeJIbHOCTH I4 IIepneHAI,IKyJI.flpHoATi4,{ByX IlpsMbIX.
26. Odqee ypaBHeHI4e npanroft r4 ero uccJreAoBaHr{e.

27. Connrrecrr{oe i.IccrreAoBaHr4e ypanuenufi npxurx,
28. llonnrue cfyurcqrzra. Cnocodrr 3nlanun Oyuxurafi, Clox<sa.s Syurcufin. O6paruan

rlyHrcqu.s. 3neltenrapHue &yuxqnra.
29 . Kxaccla{ruraunx $yHxrlufi . llpeo6pasoBaHr4 e rpa$uxon.
30. r{rlcroBble nocJle4oBareJlbHocrr. flpeger qucaonofi nocJrgAoBareflbHocrrt.
3 1. IlpeAen $yurriurz, O4uocropour{r4e npererur.
32. Eecxolrer{Ho Matrbre u 6ecxoneqno 6omuue 6yuxuuu.
33, Ocnonunie reopeMbr o npeAeJlax

34, Ilepnrrfi u nropofi 3aMerrarerbnbre npeAeJrbr,

35. Heupephrglrocrb QyHrcrlrara B Tor{Ke. To.{rc}i pa3pbrBa Synrcunn r4 HX KJraccwswxatlux.
36. Teoperrabr o HerrpepbrBHbrx Synrqraax.
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,37. Cnoftc'rna $ynxqrafi, HenpepbrBHbrx Ha orpe:lKr3.
38. Oondnsue Bonpocbr araQ$epeuu"arri*roro vequcrelufl".

f eouerpNuecrr4fi cu rrcl.
"39, OcuqnHrre Borrpocu ara0SepeHrlr4aJrbHoro ucqvailelux.

Teoperraa Qeprvra.

Teopeua Fonrs.
f eolrerprauecr4fi crurrcl.

,40. ocnqBubre Bonpoabi,'.qntp$epeHrirraJrbHoro r4crrnclenr4r.
Kogqrlnhrx npr4parrleHr4sx, ee reoMerprzr{e cxu ft cM blc Jr.

, 41. ocsonsme Borrpocrr ara$sepeuurzarrbuor:o Hcrrr4creHus.

Teopeivra Jlarpauxa o

Teoperua Koruu o6
orHorrJegrapl KoH erIH brx flpr4pauenrarrx AByx Sysrcuufi .

' 42. Teopervta Jlonutals o Haxoll(AeHr4r,r orrxomeHran $yurqrafi .repes rpeAer orHorueHgt
r4x rrpol{3BoAHbIX.

Borpocu ceccuoHHolro nor{Tpona (II cenaecrp)

1. ,{oc:raro'rHoe ycJIoBHe Bo3pacraur,rx (y6nrnaurara) SyHxrlr.ru. To.{Kr.r eKcrpeMyMa.

$ylrxquu. feor'aerpuuecrufi cMbroJr.

3. ,{ocraro.ruoe ycJronrae (reop.3) ayilIecrBo.Baufl.a ercrpeMyMa SyHxurara. llpanulo
IdccJleJ{oBarlua QyHxquH Ha gKcrpeMyM ia HaxoxAenr,re upoMe}KyrKoB Bo3pacraHr{ t u ylircannx
Sylrqura.' ''4. Anropratu ilaxo)I(Ael{He gan6omruero n HardMeHburefo eua.{eHr4fi QyHrcrlu4 Ha
orpe3Ke. Teoperraa o uaado.rrblneM u Har4Men6ilret\{ 3naqgni,ru {:yHrcr{HH r{epe3 BTopyro
npoH3Bom{yro.

5. Bnuyrcnocrr u Borl-Iyrocru Synxqun (onpeleneurae). flocraro.riroe ygJ]oBr,re
BbInyKJIocrI4 (egruyrocrrz) SyHxriau. Toqru nepern6a $ylrrcqnu. Heo6xolninoe rz AocrarorrHoe
ycrroBrrs rep eru6a $yHnqzu.; '6, AcNunrortr rpaSurca Syurcuuu (neprnranbHbre, ropr,r3onTaJrbubre, HaxaouHnre).

7. od''Ia,s cxeMa r4ccJieAo*aun.a SyHnquu m noar?loeHr4s rpa0rrca.
B. OnpeAeneuue nepBoodpasgofi SyHxuuil r4 Heorrpe.4eJreHnoro r4gTerpaJra, Ceoficrna

Heofip e,4engHr{otro r4HTerpaJra.

9. 3ar'teHa IIepeMeHI-Ioft (nogcmuonxa) B HsonpeAgfieuHoM r,ruTerpare. I4urerpnpoBaHr{e
no r{acTrrM B HeoEpeAgireHHoM r.{r{TerpaJre,

' '10, I4urcrtprapoBaHr4e HeKoropbrx Bbrpaxenmfi, cogep:xarr{Hx KBagparni,rft Tpexqreu.
11 TzTrr-o*tr-^Doyrria ,,,,., l-.^,,.,...+<t r. r*rrvary,.poBaHue paldi4oHaJlbHrrx $yHr<quft,' 12. 3ana\ao nJIo[IaAI4 KpllBoraneEuofi rpanequu. ,Onp,;ggrregi4e onpeAeJreHHoro r4nTerpafla.

i 13. CeoftorBa onpeAeJrer-rlrofo r4H.rerpaJra.

14. Teopettra o npol43noAnoft I4HTeI'paJIa c nepeMgHHbIM BepxHHM npe.qeJrou. {lopl,ryna
Hrrcrona-IIefi6Hrar{a.

15; feoueirpr4rrecKr4e npr4JlolxeHl4fl onpenqJreuHoro HgTerpaJra. llnorqalr nlocicofi
Saryprr. Odtena reJra Bparqeur.rfi .

I r16. Heco6pteeHHrte uuTerpaJrbr c 6ecxoneqr-rbiMrrr ilpe.{eJraMr4 HHTerpHpoBalufi..
1 7. Fleco6prBeuHbre unTerpaJrbr or HeorpaHr{qeurlrtx SyHxrluft .

18. t{ucnoFrie psAbr. Heo6xoAuurrft npu:Har cxollr4h4ocrv ps&a.
1 9. flocrarorrnbrg npr43narfi cxolr4Mocru rrr,rcJnoBor,o ]3flAa.
20. Oyur{rronaJrbnbre psAbr, CreneHHue ps4br. T'eoperua A6en.s.

' 21. PgAu feftnopa u Maxnopeua. MeroAbr pa3iioxe,Hrar Synxqraft n pr4 Teftnopa.
22, Qynxguu HecKonEKIdx nepeMenHbrx (ocHonnue nouarax). feouerpmvecKge

u:o6paxeuus..Irytuvtvt ypoBHf, Jloaepxuocrri ypoBHrr. Odracm oflpeAeneHr4fi.
23. TTpenen H HerrpepbrBHocrb $yuxuaia lrecroJrbKrax nepeMeHnbrx.
24. Hac'rI-IHe npoH3BoAHLIe SyHxqur,r HecKorrbKrrx nepeMeHuux. flolHrrfr ara$$epqnr{r,raJr

$yurcqan $ecroJlbKnx [epeMel{Hbrx H ero [pr,rMeneHr4e B nrp:a6nuNeuHbrx Bbrrrrzcfieur4rx
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25. fllicir$epei-rqupoBaHr{e cJroxs-rrIx r{ HesBHbIX {lyHxllufi. fluScpepeuUllaJlbl Bblclul{x

noprAr(oB.
26. SiccrpeM)iMbr Syurcquia near(onbKr4x repeMelIHbIX. Heo6xoAtaurte ycnoBl4-s

oKcrpeMyMa, flocrm'oaruoe ycnoBile 3r{cr]leMyMa (iyurcqr,rra AByx ITepeMeHHbIX. VcloBuufr
SKCTDCMVM,::

27. fii,,w$$epeHlrrarE,Hbre ypaBuer{H.rr I nop.sAra, Teopeua o cyruecrBoBaHl4H n

eAT4HCTBeHIT OCT?I pemeHrrt.
28. !,ladlcle.penill{a,rbHble ypaBHeFI}Ifl 0 pa3Aen.rrcrul,IMl{c.fl nepeMeHHbIMI4.

29, OlnopoAl{ble g}i$ qlypanHeHl4tl nepBoro ropflAKa'
30. l1rarlefinr,re 71ncf Qepel{uua:inllble ypaeiieHnx I nopx4xa"

6, Vrrc1rto-tvemoduqecNoe u untltoptwaquoHHoe odecneqeuue ducr4unnuHbt

8.1, OcnonHafl JIHTeparYlPa

1. ,Aimonon 8.I4,, JlaryHona M,13., IIo6xoBa H.I4, u ,{p. Jlmneftsas' awe6pa u
auarr4Tr4r{ecKa.B reoMelpr4.s. Onopriufr i{oucneKT. Y.{e6Hoe noco6ue. * M.: llpocnexr, 201I. -
144 c.

2. iFenoptrxn I1,C. C6opHr4K 3alaar uo nuctrreft MareMa.THKe AJITI oKoHoMI,Icron. - M.:
3r<ououux a, 2010. * 352 c.

3. ,lMaruyrnn B,A. MareMarurrecrfl4lii a.lla.uvr:. V.{e6Hoe noco6ne. * M.: 3KCMO, 2010. -
592c.

4. :1lrylrscrcan ILA. Marerurarm'iecxafi aHanr43 q.1. IvleroAI,i.Iecxoe noco6ne.

Prr6irnqa: PO nfy ura, T.f , LUenqeuxo ,201)9, * 39 c"

5. "fnrylrer<al Jl.A, Marer,aaruq$cxufi aHalrr43 r1.2. IVleronaqecxoe uoco6ue.

Pu6nuqa: PO llfy rar,,rr, T.f. Ll-lesqeHIco,20l0, - 104 c.

6. lllaH.renxo T,A. MareMarflKa, LL1. Yqe6no-MeroAl4r{ecKoe noco6ue. - Fu6sraqa: PO

fIfV ur,a, T"l. lllenqenr(o" 2013.

8.2. {ono,u{MTeJIF, Hafl JII{Tep aryp a

1. Bercropu an anre6pa: MeroAr4qecKrae yna3arltrfl. u LrHEmB:apyaJrbHbIe 3ananufl^ / cocr.

B.A. llonon, A.B. lfiep6arona. - Tarra6on: ]4sA-no Tarvr6. roc. re)xu. yH-ra, 2008.
2. B:,;..cwas. MareMarHKa 1^nfi eKolroMrrcron: Y.re6H. noco6ne,qrls By3oB / lloa peg. npotp.

H.III. Kper',repa, . M,: 6asxu n 6upxru,IOHil4TI,lt, 2001. - 471 c,

3. Kosaqenr<o JLA, Jlusefiuas a.nredpa v aHurtrtr4qecKa.fl reoMerpn.fl. MeroAI,l.recKoe

noco6ue, --Prrdnuqa: cpu;rnan fIfV urvr, T.I', lllen.IellKo,2004. - 186 c.

4. O6ufufi r(ypc Bbrcireft uarelrauur{r4 AJrrr gKolroMucron. Yqe6Hian/ lloa. npo$. peA.

B.14. EpnrarcoBa. : M.: IzIHOPA-M, 2008.
'5. C6opHl,rK 3aAar{ no elrcueft MareNrarr4r(e Arrfl 3KoHoMLIcroe. Y.{e6uoe noco6ue/ IIoa.

pea. B.Iz1. Eprraarcooa. -- M.: I4HOPA-M,20()1.

' 8,3, flporpamMl-I,oe oidecue+reuue u I4nreplrer-pecypcbl

llporpauvnoe o6ecneqeHr4e, seo6xoAuuoe ,[Jrfl rrpoBeAeHI4.s ;reKuxfi-enryalu:aqufr:
llarcer: Microsoll Office - o$ucuoe np.KrloxeHrle.

I4Hrepuer-pecypcbr:
1. OdpasonareJrbHbre pecypcbr LlurepHera - Mareuarurca f3nexrpoulmtft pecypc]. - -

P exrprn Ao c:ryir a: http : //www. al I en g, rr"r/d I maLhl mathl 6 9. htm.
2, Ka6user: MareMarr{Krr oulafin f3nerrponunil pecypc], Perxntra Aocryrla:

http ://www.matcabi,net/matrix_s.php.
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'3. Or,t:ura, MareMarul(a, llO3. Jlexquu, KypooBbre, 3araqr4, yue6urrxu. f3nerrpounrrfi
pecypc] . - Pextutr Aocryra: http : //fismat .rul mat.

,4. MarenaarliKa, allarnr],rqeoKarr feoMerpul f3.nex'rpouutlft pecypc]. - Pexnna Aocryna:
httpi//1xdx,r:r,r.

8.4' 1\{eroau(Iecxrlre yrcaiaHufl n MaTeipraa,rbr no BHAaTM:lanqrufi':
;Mero4u'leclfl4e yKa3aHrdr uo peureHr4ro 3aAar{ [peAocraBJr.f,rorcr oryreHTaM B Br.rAe

TeopelllirlecKHx rlpe;Iflocblr'Iol( (n lncrcrpoHHoM H trelrairHoNr srz4e) K ilpaKTr4r]ecxuu pa6orarur.

9. M a nte p u fttI b H o*m€xH uve c Ko ela 6 e c n e qe u ue d uc 14 u n1r uH br

'[\nn ocyrqec]'BreHHt o6prnonarerrbHoro npouecca no Arrcrlurrnrlrre <Maleuarizxa.
Jluneftt'ran aure6pa. Mareuarnqr:cruft aHarrr{3) neo6xoAunra ner:ur4oHHar ayrprropvl,
o6opyTonalJHat MynbruueAnfiut ii!rl,1 cpeAcrBaMn Anfl rrrpoBeAer-ru"a rexqufi-e wzyasmsarynfi.

Ivlelog.uuecKllr3 nocodufl, I,icrroJlb3yeMoe Ha rIeKuHoHltbIX H Ilpal(Taqeclfl4x 3al{.flTrlrx:
1. I{o:aqeutco II.A. Jluueiinax astrelpa rr aHiani.{'lnlreer(ar feoMerFlrrlfl: Mero4nuecnoe

noco6ue. - Pt l6riaqa: PO flfV rzvr. T.f. LLles.{eHKo,2004, - 186 c.
2. llau'{eHx,o T.A. Ma:re}da'raKa. 9.1. Y.{e6uo-MeroAt4,recKoe noco6ne. - Prr6urzua: l?@

flfY uu, T:,f, LLIen.reHKo, 2,013.
3, Tlryllcxar Ji.A. Maretr,raru.recxzfi anaJrkr3 r{.1. Merognur:cxoe noco6ue.

Pu6srzqa: PO llfy .arra. T.f'. Ll-lee.reuro, 2009.
4, Taryltcras ILA. MitleMara.recrufi aHqnr43 r1.2,, MeroAu.iecxoe noco6ue.

Pu6nllua: PQ lffy nna. lf.f'. Ll-len*leuxo.2010.

I 0, Me nto d uve c xue p ercomeud a qu u r,to opi?flH u3 aLluu u3yqeH un D ucqunn unat,

Pa6oqax yueeiuax npofpaldr{a ro Ar4crl.annr4ri{e ,rMarelrarnra. Jli,uuefiuan ame6pa,
Maleualu'IecxutZ: aHaJII43) cocrtrrlJTeHa B coorBeroTn14r.r c rpe6onalrHrrN4r.r @e4epzumuoro
foc.ylapc'lrJeullofo o6patonrale:lr,r:roro craH/lapra BO lro Hailpar]reHr.rrc 38,03.02
<Mene4xtn4el-IT) u ylte6uoro l1re-LF][t] ito npocfullo .rro{fQ,'fcrBlfl4 ((pI4HaHcoentfi .rMeHeAr{MeHT).

I4:y'1ei1"t IJr4ar\r4nir4lrtt <lVlau:euarLrKa. ntrHefrJ:itafl ilrre6pa. Maren4aru.recxnit aHaJrr.]3))
BKJi}oLIaeff JIeI(UI4oIlEtbie I{ npaii'rllqecKl{e 3aHflTr4tr. J]pxrqnr.i pa36uTbr Ha ooHoBHbre Jla3Aerbr,
xaxcAru,i pa3/leJi tr{o)(:er coAep)Karb .FlecKoJrbKo rel,r. llprll n3yr{eHr4u MareMarn.Kr4 r4crroJrb3yrorcrr
pa3"ltI4rIHEIe rl{llbl nelKldafr: nno4nax, MornBarlr4oHr:rar (,ao:6ylrlaiorqa.s uFrrellec x ocsa{.inae1{oii
AI{0IIHUI?IHe), nogro:roBuTerblian (rotonnrqa.f, c:T}Aefrroi] t( 6olee cnoxcroMy lralepua:ry),
I{HTerpl4pylo[]atl (galorqax oeiqrali Teoperrzqecxufr, auenia3 npeArrrecrByroqero lralepuaria),
ycrai-IoBotlHag (naupauxrorqat cT)/AeHToB K lrcroriltr14K€rM lrucpopiraaUnu AJr-{ AaJ'rr,Hefrmefi
caN'{ocrotlTelrrroI pa6oru). Co11e1rxaur4e 14 crpyK]iypalrercl,HoHHoro Marepntlnanarrpar]Jren.br r{eL

$oprrrraponell-Ine y cr'/AeHToB coo'rBercrByroulux KoMrlrrr(3nqprfi n coorHoc.srr].fl c nrr6llaHHrnrz:
N4eroAaNlrr KoHTponfl u oqeuxoli HX yoBoeHr4r.

llpalcr:H'{ecKoe 3aFItrI4e HanpaBneHo Ha rrpaimTr4qecKoe ocBoeJrne u 3aKperrJreHr4e)
TeoperHrrecKoro Ma1:epuaniL ,r,I3Jro)r(eFluofo Ha lreKu]arrx. Bo BpeMr BbInorHeHr4 n zaper,tuil;,
nparcritvecttofi pa6orrr n y,le6noli ay/.rtropuir4 cl)/AeIJT Mo)r(er r(oucyribrr.ipoBarbcrr c
lpelIollaBareJreM, onl)eAentrr uaL,r(io:ree :cp(rexrunnbre \4r3ToAbI pe[IeHI,Ir rtooTaBJreHHbrx 3ararr.
Eclli icaxartl-To Llaerb 3aAiIHr,rJl ocraercr HeBr,InonHelrnoti, cryAeHT MOlKer npo4ollxia6 ee
Bbrnon. FIeHr.te Bo BpeM { BHeayAU:ltO i:)H ofr caMo cTor"r.e,qru0fi pa6orrr.

f{ocle trpoBereHl,It reKru]onrlblx r4 [paKT.arrec]il{rK 3aAaHufi cry4eH'iaM rrpeAJraraer()fl.
Kolrrllonbl:Ible pa6ollt tlo npoitAeugonry MarciplraJr,y, r(oropEle rBrr]er(1fl ueo6xo4ulauu
ycJroBr{eNr Anrr /lonycr(a K 3K:JaNreHy.

;Catuocr:osreJlblliat Bi{eaylu,I"lopnar pa6ora ilpa3Ba}ra ar{Tr{Brl3upoBarb trla6ory cr-y'Ae}rroB
IIpH ocBoel{ut] TeoperurlecKor'o Ma.Tepi4ara, 143Jro)i(eFIHoi'o Ha neKql{tx. CaMocroqreJrbHafl
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pa6ora Mo)ter Bblnorllrirbe.s cryAeHToM I] ltr4TaJIbHoN,{ 3aJre 6n6ruo:rexu, n y.re6urx xa6unerax
u laOoparoputix, KoMnbrorepHbrx Kraccax, a raK)r(e B AoMaurHlTX ycnoBr4xx. Oprau43aUl4s
caMogrotlTem'uofi pa6orrr cryAeHTa noJrlr(}ra rrpeAycMarpr4BarL, ltocryrr n 5a:au AaHHbrx, K

pecypcy Iuftr"repner. F.leo6xoanMo npeAycx4o'rperb rronyqeHr4e cryAer{TaMu ntrroQsssr{oHaJrbHbrx
KoHcyJlbrar{ufi nnu llo\,rour4 co cropoFrbr [perroAaBare.neft. CanrocrotrerrbHar pa6ora cryAeHToB
rlo.4Kpennflercx yue6::Io-MeroII4rIeeKHNr x nu$opuarluoHHbrM o6ecne.reur4eM, BKrrroqaroulr4M
yve6uuxu,, y.Ie6Ho-Mero/llrqecKr4e nopo6izm, KOHcneKru lerurafi, yue6Huru npofpaMMHbrM
o6ecne.reHaer4.

Tenvrrrv# rnr-lrnnnL vcRneHL{sl "^ --"", *a---- ^-*-ITpOtIb ycBoeHHfl 3HalrrirH rro lucuunnHHe npeArloJrarael' HcrroJrb3oBaHr{e
pa3HbIX cpopu Kol-lrpoJlfl, B ToM r{Hcrre [po]lepKa IlpaKTuqecr(I4x 3anaHHfi. Iulroroerrfi xonrpolt
Moll{er ocyluecrBJrtlTb(ls n Qopue oK3aMe}ra H Tecra. Bonpocsr K gK3aMeHy H oi5pa3erl TecroBbrx
sal.anufr. npl4Be4eubi. BrrnonHeur4e ilpamTr4r{ecKl4x zaganuffi, cp:a;ra K()nnoKBrzyMoB tI
MoAyJIbHbix ICoHTponbHbIX.flBJrrrorcl neodxogr{MbrM ycnoBueM Alrr AorrycKa K sK3aMeHy.

I I. TexuottoztttvecKiln Kfipma duc4unnuuot

Kypc: fpynna: P@17AP62OM cerraecrp: I" II
fI p enoganaro,rTu-JIor(To p rrr i

flpenoAaearel u, ne4yu1rlfi

Ka$expa uncfopuarnnu

EopcyKoec KH ii C, lal- Tary1pXqAJ. A.
np aKTI4 r't gcKH e 3a.r-r,qlr{r : f a p6)rgri.q K E. C.

14 nporpaM nasoit Hr-r)r(elrepr{H

l{anneuouanue rr4ctlr4nrln-rbr I r<ypca Vpone ltr,//cryner-rs
o6lrasoaaHrair
(6arcaranpnar,

clr9uuaJ'rhTeT,

uari,rc'rDarypa)

Craryc .q,r, cr{r4r lrr4 r'r br B

pa6ouer,r yue6nov
nnane (A, 6, B, f)

Kolruqecteo 3arierHbtx
e,tHHHu / rpeararon

Marelrarnxa. Jf uHefi H al anr e6pa.
MareNraru.IecKuir aHanr43

6arer-nanpzar F 8

Cuexn r,re Ar{cqur nJiru Hu no y.r e6u o My rrJraHy :

<Teopu.r BepoflTHocrefr v MareMarurrecKafl crarr4clr4Ka), <Me:roArr npuHfrTLrfl.
ynpaBneHr{ecrq4x perueHr{ft )

BBO/{H:bII{ MOAYJIb
(nxoar-roti pefirunr*nor-rrpo;lb, I-rpoBepKa (ocraroqHblx> :uasufi no cMelrc-rblrr,t 4r,rcqunrnuav)

Tena, oa4arrue uJttt Me[]oilpr.iqrue BX0aH0r0 Ko r"rrpoJrR 13 nAlr reryuteii
aTTegTa|-(UH

/\yI(r4TOp HaJr rrr'r r.i

BHeayar,r]'opHat
M t rt-rn wtiutt,noe

l(oj|14q lcTBo
6a,'lros

Marculralsuoe
t{oj]uqecTBo

6alrog

I{roro:
EASCIE

(nponepxa znar-rvrit

MOAyJrb
W yveual no 4ucr-lunluue)

Teua, 3aaarrng HJtIc Mgponpnnrue reKy[Iero K0ti'l l]r0nfl Bnasrlercyuei"r
A]TECTAUHH

Ayan'ropnal run
BHgayAr4TollHat

M r,t t-u.tivtal lt.toe
r(ojlHq()cTBo

6arr os

MarcnnatrsHoe
I(OJIHIIECTBO

6annos

LIror,o:

AOIIO JII]iI4T]D JIbHbII4 MOtrYJIb
Terua, :aganlre trJrH MepOn pHgrue Aono,,tHtrTe!'n,t{{}r0

r(0fl1'poJts

Bnlrr reryulefi
aTTecTaunh

Ayar.t'rcsplan wnu

BHeaya14TopHat

Mttuttivraltuoe
r(0Ju4rte cTBo

6ar,'ros

Marcuua.nrHoe
Koru.rebtso

6a.[ros

?Iroro Mancr{l{yMli
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^: : 
' @JLA. Txryn bcKan,aor{eHrUocTaBI4TeIId: (*

E.C. fap6ysurrr, cr. rrpenoAaBareJrb

'4,
I W\( c,LI. Focyrconcrnft, cr. rrpenoAaBarelrb

3ae. raSe4poft rauQopna a-rrrnr4
u nporpaunlnpft r4HXeHgpHr4

Corna"coryggi

1. 3as. ra$eapoft MeHeAXMeHra

2. flupexrop {unuana IIfy
r4Merrn T.f. IUps.reHKo B r. prr6snue

JLA. TrrynbcKa.fl, Aor{eur

-e@-r.{. 
MenrHusyK, ror{e'r

I4.A. flanru.rnoB, npoSeccop
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