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I lle.rru H 3aAarIH ocBOeHHfl yue6nofi AHcUHIIJIIIHrI

IIe:6 ocBoeHnir yre6Hofi Ar4crILrrrJrLIHbI: QopnaHpoBaHue y o6yrarounxct B pa\rr\a\

Ko\mererrrHocrHofo rro.[xoAa clrcreMbr stta:rruit, yllennfi n HaBbrKoB, ueo6xof,rl\rbtK Jlf^
\-cfreruroro ocBoeHu.f, AucuprlnprH (ruroaynefi) ecrecrBeHHoHafmoro vr upoQeccuoHa-IbHoro

Hilrrp€rg-renufi. urr BbrrroJrHeHvrfl. pa6or pr rpoBeAeHus uccrleAor;atruir B npoQeccuoHanrHofr

.leflTeJbHocTH.
3alalul:
a) QoprrlrapoBaHr{e rpeAcraBJreHr4r o MareMarnxe ralc o6 yHLIBepczuIbHoM .[3bIKe HayKvL

cpe.ucrBe MoAenlIpoBaHI{q qBreHHfi u upoqeccoB;
6) na npr,rMepax MareMaruqecKrrx uoH.sruft pI MeroAoB rlpoAeMoHcrpl,IpoBarb cryAeHTaM

cyrrlHocrb HafrHoro [oAxoAa, cuequ$raKy MareM urkrKvr kr ee ponb B rIpLIKrIaAHbIx LlccneAoBaH[flx;

n) pasnurlre Jrorr,rqecKoro MbrrrrJreHlrq, ilpocrpaHcrBeHHoro noo6paxennfl,
aJrroplrrM[qecKofi rynrrypbr, KpLtrlrqHocrLr MblrrrJre:n:as. Ha ypoBHe, ueo6xoAl4MoM lts,6ylyulefi
up o S e c cpl o H €urb H ofi A esreJrb H o crLI, 1.lrfl, rlp oAortlK envrfl. o 6p as o n annfl;

r) osuaxoMJreHrde o6yuaroqvrxcs. co cloco6auu Sopnaankrsar]:r4vr lt perrreurt rexHLIrIecKpIX

3 aAarl MareMarLIrIecKLIMLI MerOA AI0,.IL[;

a) onna4eHrre MareMarlrrrecKr{Mvr g:narrvrflM:a I{ yMeHrIfrML1 Heo6xoAtIMbIMpI B rloBceAsennoft

xrr.r3Hr{, Im krgyqenkrfl, cMe)Kubrx AlrcquurrlrH 14 ALIcquilnLIH upo$ecclloH€LllbHoro qLIKJra, [nfl
ronyqeHux o6pazoBaHr,rr s o6racrxx rpe6yroIqldx gtrawuir MareMarvrKvr:aa 6asosoNl ypoBHe.

2 Mecro y.re6nofi ArrcqurJrr.rHbr B crpyKType OIIOII

Yqe6Haq AlrcqvrnlrHa orHoctrrcs, r o6qsarelrnoft qacru (81.O.11) yue6uoro rlrana OIIOII
HarrpaBnenvrfl rroArorosxu 35.03.06 Arpor{H)KeHepvrfl., HarIpaBneHHocrLI (npoQulro) TexnuqecKlle

crrcreMbr n arpo6n3Hece.
B KaqecrBe BXoAHbrx rpe6oraHrafi Bbrcryrlalor cSoprraHpoBaHHbIe paHee KoMrIereHIII,II4

o6yvaroqwxcfl) npuo6pereHHbre vv'r4 B paMKax ruKoJlbHoro Kypca MareMarlaKt4 B o6reue Kypca

cpe4Hefi [rKonbr.
OceoeHHe yve6nofi Aucqr{rrJrr{Hbr flBrflercfl. KoMrIereHTHocrHbIM pecypcoM Anq Aalrseft[Iero

r{3) {eHr{.f, cneAyrourrx Aracrrlrrnun (vro4ytefi, npaKTHK): (fusnra, MexaHHKa, KoMnbrorepHar rpaSura,
3JreKTporexHr4Ka 14 Apyrux yue6ubrx AlrcqvrrrrrvH, [peAycMorpeHHblx ocHosHofi npoQecczosalrsoft
o6pas o earemsofi [po rpaMruo fi HanpaBneHI{JI rloAroro B KH.

3 Tpe6oBaHrrfl K pe3yJrbraraM ocBoeHlrn yue6nofi AlrcqnrrJrrlHbl

llepeueur KoMrrereHqufi, Koropbre Qopnrnpylorcs B rlpoqecce ocBoeHLIs yue6Hofi

.4pICIII{rInI{Hbr:
OIIK- l Cuoco6eH peruarb rlrrroBbre 3apla't.vr npoQecclloHctrlbHofi AesreJlbHocrur Ha ocHoBe

gnanuir. ocHoBHbrx 3aKoHoB MareMarprqecKlrtx 14 ecrecrBeHHblx HayK c rIpI,IMeHeHI4eM

uu Q opuaIILIoHHo - KoMMyHLIKaII[oHHbx rexHo JIo ruft .

Pesylrrarbr ocBoeHlr-s y.re6nofi Ar4crIprrrJII{HbI rIpeAcraBJIeHbI s Ta6n[ue 1.

Ta6 e6nofi AI4cIIu[[LIHrIa()Jll4ua r - rc3YJrb'rarbr ()g ts0cHlltr

Koa r4 Ha[MeHoBaHr{e
KOMfreTeHU14H

Pesymarbl o cB o envrs, yre6n ofi ALIcuu[nIdHbI
(urt4uxarc pbl A o ctuxeHl,Iq xol\d n ete nqIafi )

onK-1
Cnoco6eH perrrarb
THrroBbre 3aIaqvr
npo$eccuoHarusofi
.UE'TCJIbHOCTH HA OCHOBE

:saunfi ocHoBHbrx 3aKoHoB

onK-1.1
3naer ocHoBHbIe noHsrut
MaTeMaTllqecKlfx,
ecrecTBeHHoHayqHbIX H

npoQeccHoH€IJIIHIIX

AHCUHITTIHH, CBq3aHHbIe C

oIrK-1.2
Yueer [pr,rMeH;rrb
MATEMATHqECKI4E 14

ecrecTBeHHoHay{Hbre
3aKOHbr rrpH

perrreHHH 3aAarr

otIK-1.3
BraAeer
uuQoprr,rarluoHHo-
KO M MyHLIKaIIUO HHbI MI{

TexHoJrofvfll!{lr Anfl
perxeHH.s TI,IrroBbIX

1-P



\IATC\iATHIICCKI,TX H

CCTCCTBCHHbn( HAYK C

I]pH\reHeHHe\r
rrH0oplrar.IHoHHo-
KO\{\f\TIHKAUHOHHbTX

TCXHOJOTHfi

3a.[aq

rpo0eccHoHiL-IbHoli
,[ECTCJIbHOCTH

4 Crpyrrypa u coAepxcaHue yrrednofi ArrcqurJrrrHbl

4. 1 TpyAoeMKocrb yqe6nofi ArrcqnrJrrrHbr

4.1.1 TpyaoenrKocrb yue6uofi Alrcuurnr4Hbl AruI otlHofi Sopnmr o6yueHllt rpeAcraBrleHa B

ra6maqe 2, gttt saoqHofi Soprr,mr o6yrenns. - B ra6rurue 3.

Ta6lprqa 2 - TpyloeMKocrr yve6noft AucrtrltrlJrl4Hbl Ans oqHofi $opvmr o6yuenur

r{acru yre6Hofi AucqunnnHbl Bcero Pacupe4eneHr4e rro

ceMecrpaM

I
ceMecmp

)z
ceMecmp

l. TpyaoeMKocrb yre6nofi Ar{crlr{trrr4nu (vroAyns) s 3aqerHblx eAI{HzIIax (3ET) t2 6 6

2. Kouraxrnafl aynuroulerafl, pa6ora B aKa.IIeM[qecKI{x qacax (AV) 140 70 70

3. Kypcoear pa6ora/xypcoeofi npoeKr (Aq) (npu uanuuuu)
4. Bueay.uuropHar CPC s aKa.[eMr{rrecKr{x qacax (AtI) 220 110 110

5. llpol,rexyrotrHa{ arrecrarl[t
(s av em ; d ud d ep eH llup o 6 aHuut il s aq em ; exs au eu ) (AV)

72 36

3K3AMEH

36

3K3AMCH

Ta6nuqa 3 - TpyaoeMKocrb yqe6Hoir rucgfrJrrlHbl An.s 3aoqnofi @opMbl o6f{ennfl,

4.2 C oaeplr(aHrre yq e6Hofi AucrIrIrIJrHHbI

Ifepeurt ceiltecmp
ParAer 1. SneueHTbI nnnefiHofi H BeKTopHofi a;rre6prr
I .1. Marplrrlbr r{ orpeAeJrlrreJrlit

7 .2 . CucreMbl mrnefi srrx anre6pauqecKl't x ypanneuufi
1.3 SneueHrbr BeKropHofi anre6pu
ParAe.n 2. Arta;-;^nTrrqecKafl reoMerpuq
3. 1 . AsanLrrlrrrecKar reoMerpkrs. Ha [JIocKocrLI
3 .2 . Asatldrr,rqecKar reoMe rpus. B rlpo crpaH crB e

Pag.[er 3. BneAeHHe B MareMarurlecKl{it anailras
4.1 . OcHoBbr reopr{Lr ilpeAenoB
4.2. OcnoBbr auS$epeHrluaJrbHoro HcqucneHnr SyuKIILIH oAnofi repeMeHHofi
4.3. OcnoBbr r,rHrerparbHoro HcrrucleHur (fyHKuIdLI oAHofi uepeueuuofi
Paue.u a. AnQQepeHurraJrbHoe ncrrncJreHne QynKIIHrr HecKoJrbKtIx repeMeHHbrx

TeoperHr{ecKofo,
3 KCrrepr,rM e HTzurbHoro

H npHKJraAHOfO

xapaKTepa

npoQeccnosalrHofi
,I[CtrTCJIbHOCTbIO

9acrn yre6uo ft ArrcqunJII{HbI Bcero Pacnpe4eJleHue no
ceMecTpaM

I
ceMecmp

2
ceMecmp

l. TpyaoeMKocrb yre6nofi Ar{cqurnr4nrr (vroAynq) s 3aqerHblx eAI{HVIIax (3ET) t2 6 6

2. Konraxrnafl ay!.rropHar pa6ora B aKaAeMLrtIecKID( qacax (Aq) 40 t9ll 20

3. Kypcosag pa6ora/rypconoft npoeKr (AlD (npu uanuquu)
4. Bneay4zropHaf, CPC e aKaAeMr,FrecKITx qacax (ArI) 320 160 t60
5. llpol,rexyroqHar arrecraunrr
(s av em ; d u6d ep eHuup os aHudil s a,t em ; exs au en ) (A V)

72 36
SK3AMEH

36
3K3AMEH
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Bmopofi cauecmp
Paue.r 5. AuQQepeHrruaJrbHbre ypaBHeHEq
5. I . ArdQQepeuuuzlrrbHbre ypaBHeHLIs repBoro roptAKa
5.2. AuQQepeHrlururbHbre ypaBHeHr.rr BbIcItrHX noprAKoB, AorrycKaror{rde rroHnxeHne
IIop.s.uKa

PasAer 6. KparHbre HHTerpaJrbr, KprreoruHefiHble H rroBepxHocrHbre
7. I . KparHbre r.rHrerparrbr
ParAer 7. rlnc.noBbre pqAbr
ParAe.rr 8. 3"rrevreHTbr reopun Qynrcqnr{ KoMrlJrerccHofi [epeMeHnofi
ParAer 9. Teopnq Bepoflruocrefi [r BBeAeHrIe B MareMarrrrrecKyro crarucrrrKy
9.1 . SneMeHrbr reopnrr BeporrHocrefi
9 .2. SrcMeHTbr MareMaruqecrofi crarprcrlrKrr

4.3 TpyAoeMKocrb pa3AeJroB yue6nofi ArrcqurJrrrHbr r{ KoHTarcrHofi pa6orrr

Ta6nuqa 4 - TpyloeMKocrb pa3Aenon yre6nofi AncqrrrJrrrHbr

){b HapnaeHonaHr{e pa3Aelon (rena) yre6uofi
Alrcqlanntanu (rvro4ynr), Y3M, HiulFrr.re

KTI/KP

KourarcrH an pa6ora (e AtI) Bneay,u.
CPC (n Au)

(Doprurt

TeKyrllero
KOHTpOnt

Ay4raropnar B r.q.
CPC

3
JIEK n3 JIP

Ifepeutil ceMecmp

PasAer 1. Sneuenrrr lnneftnofi n BeKTopHofi alre6pur
1.1 Marpnr-Fr 14 onDeAeJrureJrr{ 2 2 I 5

r4A3 1

KPl
t.2. Cracreruu lunefinrrx anre6pauuecKrlx

ypanneuufi
3 2 5

1.3 3reuenrrr BeKTopHofi anre6prr a
J

a
J I 10

Par.qe.n 2. AlaalurrlqecKaq reoMerDrcq
2.1 AsaruruqecKar reoMerprur Ha lrJrocKocrr,r J a

J I 6 vr 32
KP2

2.2. Anarrarta.lecKar reoMerpr,rlr B npocrpaHcrBe 4 5 2 t4
Paster 3. Bselenlre B MareMarl{qecKuit ap.atug

3.1 Ocnosrr reopr4r,r upeAenoB 4 4 I 20 r4A3 3.r
KP 3. I,

3.2. Ocuonu .uuQtpepenq[ilnbHoro vorvcrreHLrfl
$ynxquu oAnofr nepeueuHofi

6 6 2 20 r4il3 3.2,
KP 3.2

11 Ocnosrr LrHTerpilrrbHoro ucqvrcrentrm

@ynxqun oAuofi neperuenHoft
7 7 a

J 20 r4I3 3.3,
KP 3.3

ParAe.n 4. AuOOepeHrIHaJrbHoe r{cqucJreHue dyHrrlull HecKoJrbKrrx rreDeMeHHbrx
4. [uQSepeHrlr,rilrrb Hoe r.rcqr4cnenrae QynKrlrrkr

HecKoJrbKrrx [epeMeHHbrx
J J I 10 va3 4,

KP4
II p o*t ecry m ovH ct r amm e cm ouun 36 ?KSOMCH

HTOI-O 3a nepBbrft ceruecrp 35 35 t2 36 110
Bmopoil ceMecmp

PasAefl 5. AnOOepeHrIHaJrbHbre ypaBHeHuq u crrcreMur ln00epeHurraJrbHbrx ypaBueHufi
51 lnQQepeHrlr4ilrrbHbre ypaBHeHprr repBoro

rroprAKa
4 a

J I l5 r4u3 s,
KP5

5.2. [u$SepeHunttrlbHbIe ypaBHeHnt BbIcIurx
nop{AKoB, Aorr}cKarouue lloHux{eHtre
nopr.rIKa

2 I I 15

PasAer 6. KparHsre r{HTerpaJrbr
6. ,{noftnrre v rpoftr+re HHTerprlnbr r,r ax

ceoficrsa
4 5 I 15 r4a3 6, KP 6

Parae.n 7. rlnclosute bl
7. 9ucroerre prlu a

J 4 z l5 kra3 7

KP7
ITHParaer 8. 9reueHru Kurrn KoMrrJreKcHofi n EHHOI{



8 3-re\rerrbl reopLIH QyHxuHfi xot'luercnoft
neoertennofi

5 4 I r5 I,In3 8.

KP8

Par,ue-n 9. Teopnq se u 3JIEMCHTbI MATEMATHIIECKOtr CTATUCTHKH

9.1 , 3rerterrsl Teoprur eepoaruocreil 7 10 J 25 v!.3 9.r,
KP 9.

AOKNA.I

9.2 3relte rru MareM arrqe cxo I crarl{crl,IKtl l0 8
a
J 20 r4n3 9.1

If p ox ectcy m oq H afl am m ecm a4w 36 ?KSLVCH

HTOIO ra sropoE ceMecrp 35 35 12 36 110

I,ITOIO 70 70 24 17 220

4.4 Jla1oparopHbre pa6orbr rr KypcoBbre paborbr/KypcoBbre rpoeKTbr

4.4.1 llepeuenb reM la6oparopHblx pa6or:
Jla6oparopHble pa6orrr He rlpeAycMorpeHbl yqe6HbIM rIJraHoM.

4 . 4 .2 llpullepHble reMbl KypcoBblx pa6 or/KypcoBbrx rpoeKroB :

Kypconrre pa6orb/xypconbre rpoeKTbl He rlpeAycMorpeHbr yrre6HbrM rIrIaHoM.

5 MeroluqecKr{e peKoMeHAaUr{u rro opraHLI3aIIun ocBoeHrlfl yve6Hofi Ar{cqu[JII'IHbI

Ta6lprua 5 - MeroruqecKlre DeKoMeH.rlauuu no opraHn3ar\uv lexqratrnHIIa ) - vleTOAUqeCKLIe peKoMeHAaIIUU nO OpfaHI43aL\nn JreKU

Ns Tenau JIeKuLIoHHHx g anf, rlafi (Dopva

rrpoBeAeHI4jI

Tpyaoeu-
KOCTb B

Aq
Ilepeuil cer|4ecmp

PasAer 1. g.rreuenru lnneftHofi u BeICTopHofi anre6prr
I Marpuqu v,pLeitcrsvfl, HaA HI4MII. Onpe4enurrelrv ra Ia< csoficrra HutD.neKIII4t 2

2. O6parnaq MarpIlIIa. Panr Marpl{rtbl. Peurenue MarpruHbtx ypanuenuil l4nd.JIeKuI/u I

3. PasrnqHbre MeroAbr pelueHr4rr cr{creM lltrefirrllx anre6palr.IecKl{x ypanneuufi LIHrb.neKIII4rI 2

4. Ocnonnrte rloHtrrlt BeKTopHoft anre6prr. JluueftHrte o[epaquvrHal BeKTopaMI{ LIuO.neKIIut I

5. CxarxpHoe, BeKropHoe, cMeIIraHHoe npoptB eA enkrs BeKTqp I! I4n6. neKIrI{JI 2

ParAe.n 2. AsaturnqecKafl reoMerpuq
6. flpqNaaq rrr4le'vrfl Ha rrlocKocrlr I4n6. neKrrl,ul I

7. IIurtuu BToporo ropf,AKa hH6. neKuLIrI 2

8. fllocxocrb B flpocrpaHcrBe Hnd.neKIIut I

9. llpsnaas B npocrpaHcrBe Zu0. neKIIurI I

l0 BsaIaMHoe pacloJloxeHue nptMofi u uocKocrl4 B npocrpaHcrBe I4Htb. neKlrurl I

ll flonepxnocrr,r BToporo nopsAKa I,Is6.neKur{rl 1

Pasler 3. BseleHue B MareMaruqecKu[ ana"nug

t2. llpe.uen [ocJreAoBareJrbHocrn. IIpeAen 6ymqzz. 3aueqarelbrlble npeAenbl. I4sd. JIeKIIVS 2

13. HenpeprrnHocrb Syuxquu B ToqKe. KnaccuQr,rKallruI pa3pblBoB HenpepblBHocrpl

dynr<quft. HenpepHsHocrb Oynxqura Ha orpe3Ke

I4"Q.neKul{t 2

t4 flonf, rLIe auQQepenqrpyeMocru Qyurquu. flpou3BoAHas t[yHxqura. T a6 mrc
npord3BoAHbrx, upaBl4na AeIQQepeHIIt4poBaHlaA. [uSSepeHIII,IpoBaHne QyHxqrau
B He.sBHoM BvIpre, Qynxqravr, saAaHHofi flapaMerpl{qecKrr. Jlorapu$vr[tlecKoe

auQQepeuqrrpoBaHr4e. feouerpr.r.recrrfi ra Qnsn recxufi currcn rporr3BoAnoft.

[nS Q ep e Hrluan Qynxqnu, e ro re oM erp nrre cKl4fi ctrlrt cl, prlnBapvarrTHo crb

dopurr lud6epenul4ana

LIuQ.neKuHrI 2

15. llpourno4Hbre Bbrcrurrrx [oprAKoe. Ta6rursl npoIl3BoAHbIX BbIcIuI4x rrop{AKoB.

An66epeHur4ilJrbr Bbrcrrprx noprAKoB

HuQ.TIeKIIIII 2

l6 @oprwyna Jlefi6nuqa. Teopevra @epua, Pollx, Koutl,I, JlarpanNa. flpanzno
Jlonurarq. @opvryna Tefinopa

I4nQ,neKIIurI I

t7 Hc creAosaHrle noBe reHurfl Qyuxur,rft : B o3pacraHne u y6rtn alg.lae, 3KcrpeMyMbl,

BbrrryKnocrb, ToqKr4 ueperH6a, acr4Mrrrorrr. Halr6oJlbllree rr HaI,IMeHbIuee

3HarreHr4r Oynxquu

I4sQ.neKIILUI I

18. KoururexcHbre r{r{cJra. MnoroqJreHbr. PasroxeHlle MHoroqJIeHa Ha MHoxureJII{.

PauuosarbHble ftysxuun u l,tx pa3nox(eHlle Ha lpocrefturue
I4sQ.neKuI,uI 2

19. flepnoo6pa3nafl, r,r HeonpeAelennrrft r{Hrerpan: TIoHTITI{I, csoficrsa. OcHosHas

ra6luua r.rHTerpanos. MeroArr r{HTerpr4poBaHlrrl Heo[peAeJleHHoro IaHTerpana:

hsQ.JIeKuI4rI az
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\tero-f nonBereHu-a Qynxuuu no.u rnax eaQQepeHul4ala, 3aMeHa lepetteuHofi,
TIHTCTDTMOBAHHC NO qACTfM

t0 I IrrrerprrpoBaHHe HeKoropbrx
TDIITOHOIICTDHqCC KIIX VI IdDDA

K.raccoB Qynxunfi : paur{oHanbHblx,

III4OHULII6HbIX

HsrD.neKurul I

21. floH-srrre rr csoficrsa orpeAeneHHoro r{HTerpiua. Teopeua Hrroroua-

i Ileir6Hnua. 3auesa repeMeHsofi n I,IHrerpI4poBaHLIe rto tlacrtM B

I OIDC,ICNEHHOM HHTE|PtLJIC

H"0..lreKuurl I

22. He co 6cree HHbre r.rHTerp arrbr

He orpaHr{rr e HHbrx dynxupt ft .

no 6ecxoserrHoMy npoMexyrKy rr or
llpuroxeHr{r o [peAeJIeHHoro I4HTerpana

ZHID.neKIrI4t

Pasqer 4.,IIud0epeHrluaJrbHoe r{crrncJreHne QyHIcqHu HecKoJrbKI{x nepeMeHHbIx
LJ llo n-f,rl,re Qyuxqun MHorrrx nepeMeHHblx. 9acrnue rrpollsB oAH-bI e.

[rat[ Qepe HuI4zLn Synrquz MHorrx rep eMeHHrrx.,{u$Qepe HIII4poBaHI4e

He.f,sHofi Qynxquu. [u$$epeHur.rpoBaHze crloxHofi Synxquu. llponsBoAHat no
H anp aB n e Hr4ro, rp aAr{e HT. llp ul ox enns ataQ Q ep I HIII{anb Ho ro vc.<ve lre:r.lafl

HecKoJrbKrrx nepeMeHHbrx K feoMerp:rra B flpocrpaHcrBe. 3rcrperrayl,r Syurqulr
AByX nepeMeHHbIX

HuQ.neKIII4t a
J

LITOIO 3a reDBbrft ceuecro 35

Bmopoit ce.uecmD

ParAen 5. AuOOepeHrlrraJrbHbre ypaBHeHuq u cucreMrt quQQepeHur,IaJrbHblx ypaBnenufr
I O c Hos Hrr e no rurrrrr re op ru au$ Q ep e nquiLIIbHbIX yp aB He HI{ ir,. 3 agauu,

rrplrBoArrrlne x auSQepeHur{nrbHbrM ypaBHeHl{rlrra. {uQQepeHIII,IanbHbIe
ypaBHeHr4r [epBoro [oprAKa. 3aAaqa Konu

I4"Q.neKIII4rI 4

2 lnQQepeHur4rlrrbrrbre ypaBHeHur Bbrc rlr4x [optAKoB, Aorryc KaIoqI4e
rroHr4xe Hr.re nop.rrAKa

huQ.neKul4rr 2

PasAefl 6. Kparuue LIHTerpaJrbl

5. ,{nofiHrre ra rpofiurre r4HTerparrbr rr ux cnoficrsa. Brsuclenlle KparHbIX
r4HTerpanoB B AeKaproBbrx rr Kpr,rBonr4uefturrx KoopAr{Harax. @rlslr.recKr{e u
f E OMETP IIqC C KI4E TIP IINO)KE HII'I KP ATHbIX I{HTE TP'UIOB

hsQ.JreKIIHt 4

Pasaer 7. IIucroeble pqAbl

6. Ocnosnrte rroHrrr4r. He o 6xollrMoe ycnoBlre cxoAllMocrn. Ce ofi crsa
cxoAlrurrrxcs prAoB. ,{ocrarouHbre rrpr43HaKr4 cxoAlrMocrl4 [oJloxl4TeJrbHbrx
ptAoB. 3naronepeMeHHlre 14 3 HaKoqepeAFolrluecfl p.fl AbI. llp u:Har JIe ft 6nuqa

I4uQ.rreKllllrl a
J

ParAer 8. SnervreHTbr reopupr dvnrcuulr KoMrlJrencHoil nepelreuuoft
7. OcHoeHrr e ilorurrr4q $ynxul,tn KoMrrJreKc Hoft neperraenno fi . 3leuenrap uue

$ynxqrm. [uSSepeHrllrpoBaHrae OyHxuHH KoMnrrexcnofi nepeueuuofi.
Y cros uq Ko ruu-P rrra asa. I4lrtr erp r4p o B aHrae Synxqur{ KoM nJI e xc no fi
nepeveuuofi

LIIS.neKulrt 5

PasAe"n 9. Teopnq BepoqrHocrefi lr 3JreMeHTbr MareMaruqecrcoft crarrdcrr.rKn
8 3lelaenrrr xou6unaropr4Kl4. KraccnrecKoe r{ crarverpr.recKoe o[peAeJreHrre

BeporrHo cru. TeopeMbr cnoxe HVs, v yM Ho)r(e Hrrr B epofl Tno cre ft . (Dopvryna

nolno ff BeporrHocru. @oprrayna Baff e ca. llonropeHr{e uc [blnasuit. (D opruyra
Bepnylnra. Jloxarurafl 14 krHTer-DarrbHa{ TeopeMbr IIautaca. (Doplayra llyaccosa.

LIuQ.neKIIun a
J

9. lzcxpernrre cryuafi ubre BeJrr4rrrlmr ([CB). HenpepuBHble cnyraftuue
BeJrrrrrr{Hbr (HCB). 3axouu pacrpeAenelc'ui.r ACB u HCB

ZrrrD.neKur,ur 4

l0 B rr6opovuuft rraeroA. Crarucrr4q ecKr{e oueHKr{ napaMerpoB p acflpeAeneHr{r :

Toqeqrrbre oueHKr4, r{HTepBanbHbre orIeHKr,I. MeroAu pacqera cBoAIrbIX

xapaKTepucrur srr6opru. 3leueHTbr reopr4r4 Koppemquu

I4nQ.neKul{t 6

ll CraracrnqecKar npoBepKa crarr,rcrrrqecKr,rx rr4[ore3 Znd. neKrrr4t 4

I,ITOfO ra eropoft ceMecrr) 35
IITO|O 3a ro.rr 70

Ta6nuua 6 - MeroapTrrecKrle peKoMeHAarrvrr no opraHrtar]la:a rlpaKT[tlecKrrx zale^sruitt

Ne Teurr npaKTr{rrecKr4x sa:r'stuit @optr,ta

npoBeAeHa-s

Tpyaoeu-
KOCTb B

Aq
Ifepearil cev

Pauer 1. Sneuen'rsr ruseftsoft H BeKTopHofi anre6pu
I Marpuurr u neficrevr HaA Hr{Mrr. Onpe4envrerv u lo< csoficrBa. O6paruar

lrarplrqa. Paur uarpurFr. PeureHue Marpr{rr Hbrx yparueuuft
Pa6ora B rpyrne,
caMocTo.flTeJlbHat

KoHTaKTHas, pa6ota

2



l. Crrcrertrt --InHel"rHbrx anre6paruecKrD( )?aBHeHHir (ra-'ree CnAy).
Ilcc-re:osaHlre CJIAY no reopelre KpoHexepa - Kanellla I.I cnoco6rt poc

petueHrur: c no\rotrlbro reopeMrr Kpauepa, Mero.rolt faycca, c noMorubro

odparsoir \rarDrrrrbr

Pa6ora B rp)'nne.
caMocrorTeJbHat

KoHTaKTHax pa6ora

2

OcHosnrre noHrrrls BeKTopHofi alre6prr. Jlunefiuo-3aBucuMble I.{ JILIHefiso -

He3aBIIc tnrble BeKTopbr : o[peA ereHnfl. H csofi crea. Jlnnefi sble olepaqnu
Ha.f BeKTopaMr{. Pauoxeur4e BeKTopa [o opraM KoopAI{HarHbIX ocefi.

I Ea:rrc. .Ilexa cHcreMa KoopAr4Har. llonrpuat cl{creMa KoopAlrHar.

.} Pa6ora B rpynne,
caMocro.flTeJlbHat

KoHTaKTHan pa6ora

I

4 Cxa-r-apHoe npolr3BeAeHr,Ie BeKTopoB: o[peAenenue, cnoftcrBa,
nptl,'IoxeHllr. BexropHoe npoI43BeAeHue BeKTopoB: olpeAeJIeHI4e,

cnoficrra, nprrnoxeHra-s. CueruaHHoe npoI43BeAeHI4e BeKTopoB:

o rrp eAene Hue, cn o fi crBa, trp r{Jroxe HI4.s. Kpurepuu KoJIJII4He apHo crl4

KOMnJIaHapHOCTr,r BeKTOpOB

A

Pa6ora B rpynne,
caMocrotTenbHat

KoHTaKTHat pa6ota

I

KPl 1

PasAer 2. AsaturuqecKaq reoMerpldq
5 flprrra ax Ha rrnoc Ko crr.r : o npeAeJreHue, p a3nnq HbIe BItAbI ypanueHuft .

B:annasoe pacflonoxeHr{e np.flMrx. PaccrotHl4e or rorIKI4 4o nprttofi
Pa6ora B rpyrrrre,

caMocToqTeJIbHat
KoHTaKTHan pa6ora

1

6 IIuvuu BToporo nopflAKa: 3JrJrr4nc, ruuep6ora, napaior'a Pa6ora B rpyrne,
caMocrogreJlbHat

KoHTaKTHas pa1ora

2

- P asrn IHbIe Br4Abr ypaBHe Hr,rfi nrocrocru. B gautrHoe pac[oJIo)KeHI4e

ruocxocrefi
Pa6ora B rpyrre,

caMocTo.f,TeJrbHat

KoHTaKTHas. pa6ora

I

8 Pagrr.{H6re B}rAbr ypaBHeHrrft nprlaoft B npocrpaHcrBe. BsalaNaHoe

pacnonoxeHr{e rrp{Moft u nlocKocrr4. Paccrosrue or rollKr4 Ao rlJlocKocrlr.
Paccrosuze or roqKrl Ao upqN{ofi

Pa6ora B rpynne,
caMocrorTeJlbHat
KoHTaKTHaflpaiora

2

9 flon epxHocrr,r BToporo rropfl AKa : 3JrJrHncor4AbI, rl4nep6onol4Abl,
nap a6 ono rtp.br, rJLrIrvHApbr, Ko Hy c br

Pa6ora B rpyrre,
caMocrotreJlbHat
KoHTaKTHat.pa6ora

I

KP2 I

PasAer 3. BeeleHl{e B MareMarl4qecKnit auailus
l0 llpe4en nocneAoBareJrbHocru. llpe4en Qyuxquu. Teopeuu o rpeAenax.

llpanHna Bbrrrr,rcJreHr4r [peAenon. P acrpbrrr.re Heonp eAerenHocreft
Pa6ora B rpyrre,

caMocTo.f,TeJlbHas

KoHTaKTHas. pa1ota

I

l1 3aN{e.rarerbHbre rrpeAenbr. EecroneqHo MaJrbIe u 6ecroneqHo 6omuue
Synxquu

Pa6ora B rpy[ne,
caMocrotTeJlbHa.[
KoHTaKTHax pa6ora

I

t2. HenpeprrnHocrb Synr<qnu
HenpepbrBHocrr4 $ynxqrafi .

B ToqKe. KnaccnQuKaul{t pa3pblBoB

HeupeprrnHocrb QyHxqurE Ha orpe3Ke
Pa6ora B rpyrne,

CAMOCTO'TCJIbHA,'I

KoHTaKTHas.pa6ora

1,5

KP 3.I 0,5

l3 llpourno4nax Qyuxuun. [uQQepeHqupoBaHr4e croxsofi u o6parnofi

Qynxqrau. Ta6nr.rua npor.r3B oAHbrx, npaB nna 4ztp SepeHllrpo BaHlafl .

lnQSepeHIII4poBaHrae Synxqulr B He{BHoM BI4Ae, Syuxqura, sa4annofi
napaMerplrqecKr4. JlorapuSrr,rlFrecKoe anQ$epeuunpoBaHlre.
f eola erpnv ecxprfi u Surnuec xuft currcn rpol43B oAuo ft . luQ QepeHul4iln

Synrquu, ero reoMerpruecKr4fi cuucr, r4HBapI{aHTHocrb Qopurr
ara0deperulr4ana

Pa6ora B rpynue,
CAMOCTO,STEJIbHA,'I

KoHTaKTHat pa6ota,

2

KP 3.2 I

14. llpousn o4Hbr e Bbrcruux roprAKon. luQ QepeHul4anbl Bblclrux [optAKoB.
llpanuno Ilonurars. iDoprr,ryna Teftnopa

Pa6ora B rpynne,
CAMOCTO,f,TEJILHA'

KoHTaKTHas pa6ora

2

t5 HccreAonaHr{e roBeAeHr4q Qynrqufi u rocrpoeHr.re rpaQuxoe. Haz6oJIbIIree

rr Ha[MeHbrrree 3HaqeHu.s $ynxqur
Pa6ora B rpyrne,

caMocrotrerbHaq
KoHTaKTHax pa6ota,

I

l6 MeroAu r4HTe rpr4poBaHr,rr Heo rrp eAeJreHHo ro I4HTe rp ana : MeroA
no.rlBeAeHux syuxqr4r{ IIOA 3HaK Ar{ooepeHrlHana, 3aMeHa nepeveHuoft,
HHTC BaHI4e nO qacTtM

Pa6ora B rpyrne,
caMocTotTeJIbHa-'I

KOHTaKTHaI. pa60ra

2

t7 Kou u e xc Hbr e r{ ucJra. Anre 6p aLr.re qrar ) Tplrro Ho Merp atl e c Kaq tr

no Ka3 are Jmnar Qoprrabr KoMrrJre Kc Ho ro .r.vc ra. f eou erp nve c Kat
HHTep Irp e ralutr.a KoMrrJre Kc Horo q r4cJla.,{e ft crn Ht c Ko M IrJ'Ie Kc HbIM Ll

Pa6ora B rpyrre,
caMocTotTeJIbHat
KoHTaKTHas paiora

1



qxc-ratru. @opuynrr Myanpa.
\rHoxrrreJrr. ParuroHzLnbHlIe I

Msoroqreru. Par;roxeHue MHoForrJIeHa Ha

)yHKuHH H I{x pzBnoxeHue Ha flpocrefiruue
18. HrrerpHpoBaHrle HeKoropbrx rcraccoB Qynxurd: paul4oHanbHblx QyHxuufi,

Tp rrroHo\r erp rlqec Kr{x, Hppaur4o Hilrrb Hbrx Qyuxuufi

Pa6ora B rpynne,
caMocrotreJlbHat
KoHTaKTHac pa6ora

I

l9 Teoperta Hrrcrosa-Jlefi6nnua. 3auesa nepeMeHHofi u uuterprpoBaHl,Ie no
qacTf,ilr B onpeAeneHHoM HHTerpane

Pa6ora B rpyrre,
caMocrocreJlbHa.g
KoHTaKTHas pa6ora

I

20 Hec o 6cree HHbre LrHTerp €Lnbr

HeorpaHrueHHbrx Synxulrfi.
no 6ecroseqHoMy flpoMex(yrKy 14 or
lIpHnoxeHLIJI olpeAeJle HHoro I{Hrerpana

Pa6ora B rpynne,
caMocTorreJlbHat

KoHTaKTHas pa6ora

I

KP 3.3 I

ParAel 4. Au$$epeHur{aJrbHoe r{cqucJreHHe Syurcqnu HecKoJrbKr,rx repeMeHHblx
2l flo n-f, rlre Qymqura MHorrrx [epeMeHHbrx. r{acruue npol43B oAHbIe.

[uQ Q epeHIrI{€Ln Syurqrau MHorrrx repeMeHHrrx. [zQ Qepe HIII4poBaHLIe

He.fl s Hofi QyHrcrrrua. [zQ SepeHrlrrpoB aHlre cJrox{Hofi Qynxquu.
llpon:n o4Haq no Harrp aBneHr{ro, rpaA}reHT. flpruoNeHIax
araQ Q eperurr4il[bHoro l,tcqucJreHnr HecKoJrbKax rrep eMeHHbIX K reoMerpr4r4 B

rrpocrpaHcrBe. 3 rcrpervryNr Qyuxqur4 AByx repeMeHHrrx. Halt6oJlbllree LI

HaI4MeHbIxee 3HaqeHraq 6yHxrlr4r4 AByx [epeMeHrrblx

Pa6ora B rpynre,
caMocrosreJlbHat
KoHTaKTHat pa6ota

)\

KP4 0,5

I4TO|O 3a rrepBbrfi cenaecrp 35
Bmopoit cernecmD

ParAe"n 5. Au$QepeHIII{aJrbHble ypaBHeHuq
22. [uS SepeHllrilrrbHbre yp aBHeHr{-{ repBoro rop{AKa : c pa3AeJrfrolullMr4ct

nep eMeHHbrMr4, oAHopoAHbre. Jlunefi nrre ypaB HeHLrr nepBoro nopsAKa,
ypaBHeHr4e Eepnvllz

Pa6ora B rpynre,
caMocrorreJlbHat
KOHTAKTHAfl PA6OTA

J

23. [u$ Q epe Hrlr,rilrrb Hbre yp aBHe Hr{Jr Bbr cru HX noprAKoB, Ao nyc Karoullae

noHprxeHr{e [oprAKa
Pa6or:a B rpyrne,

caMocrorTeJlbHat
KoHTaKTHaxpa6ora

KP5 I

Par,uer 6. Kparuble HHTerpaJrbr
24. KprrBonr4Hefinux

feoMeTpruecKr4e
Brr.rracreHr4e AsofiHbrx prHTerpulrroB B AeKaproBbrx 14

KoopAr4Harax. llonrpnue KoopAr{Harbr. (DHgpr.recr[e v
IIp l4noxeHrilr Kp aTHbrX r{HTe fpulJroB

Pa6ora B lpyrre,
caMocTo.sreJlbHat
KoHTaKTHas. pa6ora

2

25. Buqzcrenue rpoftHrx lrHTerpanoB B AeKaproBbrx KoopArrHarax.

[uruu4plrvecKrre w cQepu.recrcrne KoopAr,rHarbr. llpzroNeuz.a KparHbrx
r4HTefpiuloB

Pa6ora B r-pyrue,
caMocTo.qTeJIbHat

KoHTaKTHas. padora

2

KP6 I

PasAer 7. 9ucnosble pflAbr

26. flprcuarlr cxoAr,rMocrr4 noJroxr4TeJrbrrbrx pflAoB. 3uaronepeMeHHbre L1

3 HaKorr ep e4yro une c r prAbr. llpr.r: Har Ilefi6lew1a
Pa6ora B rpynne,

caMocTo.flTeJrbHa,f,

KoHTaKTHas pa6ora

a

KP7 I
Pas.uer 8. SlervreHTbr reop[u Oynrcqnr.r KoMnJrerccHofi ne PEMEHHOI{

27 (Dynxqux xorrauercuofi nepeuenuofi. [uQQepeHrIIrpoBaHI4e Qynxquu
xoruuexcuofi nepeueHnoft. I,InrerpupoBaHr4e tpyurquu xotrrnrexcnofi
uepeueHuofi

Pa6ora B rpyrre,
caMocrotreJlbHa{

KoHTaKTHas, pa6ora

a
J

KP8 I
Par4er 9. Teoptlq BepoqrHocreft n oJreMeHTbI MareMaruqecroft crarr.rcrr.rKu

34. Sreuenrrt xou6nnaropr4Kpr. Klaccuqecxoe o[peAeneHl{e Bepo{THocrr{.
Teopervmt cJloxeHr4rr u yMHoxeHrrr Bepo.f,THocrefi. (Doprrayra nolHoft
BepotrHocrr{. (Dopuyna Eafteca. floeropeHrae ucnrtrar.uiz. Oopuyra
Eepnynnr.r. JloxamHaq v r4HrerpzrnbHaq reopeMbl JIantaca. @oprrayna

flyaccoua

Pa6ora B rpylre,
caMocTotreJlbHat
KoHTaKTHat pa6ora,
.UOKJIA.II

a
J

34. .{ucrpernue cnyvafinue BeJrr{rrnHbr ([CB). Henpeprteuue crryrvafturre
Berrprrrr.rHbr (HCB). 3axosu pacnpeAenelauir. ACB u HCB

Pa6ora B rpyrre,
caMocTorreJlbHat

KoHTaKTHaq pa6ora

5

KP9 2

35. Bsr6opournrfi MeroA. CrarucrrqecKr.re oueHKrr napaMerpoB
pacnpe.rleneHr,rrr. 3reuenru reopur.{ Koppex;ruuu. CrarncrnqecKat
[poBepKa cTaTr,rcTrrqecKLD( rr,rrroTe3

Pa6ora B rpynne,
caMocTo.flTeJlbHag

KoHTaKTHat pa6ora,

8



HTOIO 3a BTo

Peronaen qarlkrkr K rrpoBeAeHr{ro neKIIHoHHbD( I,I [paKTpIrrecKpIX gartrrruir.

HnrerpalbHyro MoAenb o6pasonareJrbHoro rpoqecca (O[) rlo ALIcqLITJIuHe Qoprralapyror
TexHoJrorlrr{ MeroAonoruqecKoro ypoBHt: MoAynbHo-pefiruHroBoe obyreHue, KoHTeKcrHoe

o6yrenue, TexHoJrorlrr rrograrrHoro SopnrnpoBaHl{s yMcrBeHHbIX aeitctnuit, TexHoJIorHfl

pa3BrrBaroqero o6yueun.rr, grreMeHTbr rexHoJrorI4LI pa3Bvrrkrfl, KpLITLIrrecKoro MbIIrrJIeHLIt.

PearusauLrr AaHnofi ruoAerru [peArronaraer r{crroJlb3oBaHlle cneAyrolq[x o6pasonareJlbHblx

rexuolorprfi crparerlrrrecKoro ypoBHs (saAaroulkrx opraHu3aIII{oHHbIe Qopurr B3al{MoAeitclsus

cy6rerron OII), ocyulecrBJr.rreMbrx c [clorb3oBaHlleM orlpeAeneHHbrx raKTLIrrecKI4x [polleAyp:
o JreKrluoHHbre 3aHflTrrfl npoBoArrcr B TpaAkIII[ouHofi Sopue: BBoAHaTI JIeKIIZq,

uHQoprraarlraoHHafl JreKrlur, o6sopnax JTeKIII{I, rIeKIIkIs-KoHcynbrarJvrs, npo6leuHas neKIIVq;

. rpar(TuqecKr{e 3aHflTrrfl rrpoBoA.r{Tcs B Tparvr\kronnofi Soprvre (yrny6neHl{e znauuit,
IONYIIEHHbIX HA TCOP ETLIIICCKLI X 3A]F.'{Tl1^f,X, P EruEUNC S AAA'T) ;

o rpeHrrHroBbre (QopnrupoBaHlre olpeAerIeHHbIX yrrleHufi vr HaBbIKoB, QoprurLIpoBaHI'I e

aJrf opr,rTMlrrrecKof o MbIIIIlennx) ;

o aKTrrBlr3arluu rro3HaBareltHofi AerreJrbHocrLr (npuervmr rexHoJror[pl pa3Burrvrfl, KpLITIarIecKoro

MbrrrrJreHur rrepe3 qreHrae v rvcbMo, pa6ora c nlaTeparypoft, rloAroroBKa npe3eHTallIlfi no

reMaM 4oxra4on);
o caMoy[paBJreHrrfl (cauocroflTeJrbHa.fi pa6ora BKJrroqaer rloAroroBKy K KoHTporIbHbIM

pa6orav, BbrrroJrHeHlre n o(poprraJreHr{e vrHILrBr4Iya"IIbHbrx gap.anwi1 caMocrotreJlbHoe LI3freHI{e

MaTepuafla, cocTaBJIeHLIe KoHcrIeKToB, noAfoToBKy K SK3aMeHy;

. KOHCYJIbTAIIUN IdIJTVIBVTTYAIIbHbIC LI |PYIIIIOBbIE.

OcHosnoe coAep)KaHne reoperlrqecrofi lracrrl I{3Jlaraerc.t [peloAaBareneM Ha neKIII{oHHbrx

3aHflTprf,x, Koropbre HarrpaBrreHbr na $opunpoBaHl4e cl{creMbl 3HaHI{fi o6 ocHoBHbrx IIoHtrLIqx 14

MeroAax MareMaruKr{. Ans 6olee rny6ororo oBnaAeHVs. LI rIoHI{MaHlas, Marep[ana o6yraroilIeMycfl
peKoMeHAyercq Lr3freHLr e nlrreparypbr, yrasaHnofi B llpnnoxeHlle E (Kapra y're6no-
MeroArrqecKoro o6 ecne.reHuq yue6nofi Arrcqu[JrI{HbI Marevraurrca).

flparcruuecKpre 3aHsrvrfl, rrpeAHa3HarreHbr AJII o6tqcueH[.f, pemenvrfl, TLITIoBbIX 3ailaq vnkr
sa1annir. [peloAaBareJreM, caMocrorreJrbHoro pemenkrfl.3aAaq cryAeHTaMk\ pas6op orun6or npu
perrreHrar.r 3aAar{, rroABeAeHr{r r{ToroB TeKyIrInx zaurrtui1 a raK)Ke [oABeAeHLIq LIToroB

KOHTpOnbHbX TOrreK Aprorlr4rrnprHbl.
CauocrosrerrbHar pa6ora cryAeHroB (CPC) Aenl{rcs Ha KoHraKrHyIo ayAnropHyro kr

BHeayAr{ropHyro. KoHrarrlaar ayAlrropnaq CPC rpoBoAllrcq ilpH HerIocpeAcrBeHHoM rIpucyrcrBLILI

r.r KoHTpone npe[oAaBaTenfl .

BneayAnropHafl CPC cocror{T: B caMocrosrerbHoM npopa6arbIBaHI{I{ JIeKuLIoHHoro

MaTep[ana; B Lr3yqeHlil4 TeopeTr.rrrecKofo MaTepI4aIIa; B pe[IeHI4U VTIJI.VIBVIIJ-yIIIbHbIX AOMaIIIHI4X
ga[aHuir 0aA3); B roAroroBKe K KoHrpoJrbHbrM pa6orau; B rloAroroBKe AoKnaAoB; B rloAroroBKe K

3K3aMeHy.

IIpu Bo3HLrKHoBeHLrrr 3arpyAH oanfi rpr{ r43fIeHLIu Marepuzrna cryAeHT Mo}Ker rlonyql{Tb
KoHcyrrbTarlurc y [peloAaBaTeJr.rr.

6 Ooua oIIeHorrHbIx cpeAcrB yrre6nofi Arrcqrr[Jrr{Hbr
OoHA olleHoqHbrx cpeAcrB rIpeAcraBJIeH n llpruoxenuu A.

7 Yc.rrosnq ocBoeHrq yue6uofi Arrcqu[JIHHbr

7. 1 Y.redHo-ueronurrecKoe o6ecneqeHrre
Yqe6no-MeroAprqecKoro o6ecne.{eHr{e yre6noft AI,IcuulnrIHbI (rvro4ynx) upe4craBJleHo B

flpr.uroxennn B.
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7 .2 Mare p H aJr b H o -T exH rr q e c K o e o 6 e c u eq e H r.r e

Ta6rmqa 7' Marep[ulrlbHo-TexH]rrrecKoe o6ecneqeHne yre6Hoft Aucq[rnrrHbr

lrb Tpe6onarue K Marepr{irJrbHo-TexHrlrrecKoMy
o6ecne.IeHruo

Halnqze Marep r,riurb Ho -TexHr.rrr e cKoro o 6opyaon anvrl_ u

{porpaMMnoro o6ecreqeHr4rr
1 Hann.ue yre6Ho fi ay gur. opprtr V.re6Hafl Me6errb, AocKa
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llpunoxeHlle A
(o6r:arelsHoe)

@onA olreHorrHbrx cPeAcrB

yue6nofi Alrcqu[JrrrHbr MareprarrrKa

1 Crpyrcrypa Qouga olreHotlHbrx cpeAcrB

OonA oueHotlHbrx cpeAcrB cocrol4T pIX AByx'racrefi:
a) orypurzur qac6 - o6uar unsopMarluq o6 oqenoqHbrx cpeAcrBax (HasnaHr4e olleHorrHb[X

cpeAcrB, rrpoBepqeMbre KoMnereHrlr4lt, 6arnsr, KoJrr{rlecrBo BapI{aHToB zara:r'uit, MeroAl4rrecKrre

peKoMeH 1ar\krr4 Ans 1rpuMeHeHr4.s orleHorrHbrx cpeAcrB I4 ilp.), Koropafl rlpeAcraBrleHa B AaHHoM

AoKyMeHTe, araKx(e re Borrpocbr Lr 3a1ia:anfl,, Koropble Moryr 6srrl AocryrlHbl An.f, o6yvaroqr4xcfl';

6) sarcpurar qacrr - $oH4 BorrpocoBv3a1Lauuit, Koropat He Moxer 6rrrr 3apaHee AocryrrHa

4nx o6yqarcurxcr (napuaHrbr KoHrponbHbrx pa6or,6urersI K eK3aMeuau) I{ Koropas.xpalJlaTcfl'IJa

xaQegpe.

2 [epeveHr orleHorrHbrx cpeAcrB TeKyrqero KoHTpoJrfl v Qop* [poMe]I(yro'rHoft
aTTecraunu

Ta6nuqa A.1 - llepeuenb olleHoqHbtx cpeAcrB

I

Ns Oqenoqnrre cpeAcrBa

Anr TeKyrrlefo
KOHTpOnS

PagAemr (reuu) yre6uoft AI4cIrrnnI4HbI Earru llporep
teMble
KOMIICT

EHIII{I4

Ifepeutil ceMecmp

I I,IA3 I PasAer 1. 3nelaesru lnseftlaoit u BeKTopHoft anre6pu l8

2 r4!p 2 PasAer 2. Alr'atmrLr.recKafl reoMerpl4t 2l

3. r4A3 3.r Pas,[er 3 . Bne.qesrre B MareMarl4rrecKr4lr aHanv3

Terraa 3.1. OcttoBbl TeopI4Ir rlpeAenoB

15

4. va3 3.2 PasAer 3. Bpe,qerule B MareMarrrqecKuir ale'attuz

Teua 3 . 2. Ocuoru 4IaS QepeHlrl{anbHoro I4cq I'Icne HHt Qynxulltl
oAsoft nepeuenuoff

t2

5. vil3 3.3 Pas,[er 3. BseleHLIe B MareMarntlecKnit aHastus

Terraa 3 . 3 . O cnoBbl I4HTerpiLIIbHoro I4ctII4cJreHI'rx Qy n xuuu o,lHo fi
nepeuennofi

t4

orIK-l

I

6 r4a3 4 P agAel a . [raQ $ ep e HIrI4 itrlb laoit uc'twcJle HI{e Qynxqu u

HecKoJIbKAX [epeMeHHbIX

t2

8. KPI PasAer 1. 3nelaenru luseftsofi u BeKropHofi anre6prr 20+18

9. KP2 PasAer 2. AluatllzrwrlecKa.r reoMerpl4t 30

l0 KP 3.I Pas.uer 3. BseleHlre B MareMarl4tlecKult auattwz

Terua 3.1. OcuoBbI reoprll4 npeAenoB

20

11 KP 3.2 Pasler 3. BseleHl4e B MareMarlrtlecKprit asattuz

Terua 3.2. Ocrtonrr 4uQQepeHurlanbHoro I{cqtlcrenn Qyuxulrlr
oAHofi nepeuenuoft

l9

T2 KP 3.3 PasAer 3. BneAeru4e B MareMarl4qecKvrit anatuz
Terraa 3.3. OcHoBbI I{HrerpulIlbHoro I4cqucneHvx $ynxUupl o.fHot"I

neoeuesHofi

35

13 KP4 Pas.qer a. [u$QepeHlrl4allbnofi uc'rucJleHl4e Qynxuuu
HecKoJIb KI4X nep eMer{HbIX

t6

Bm ceMecm

16. HA3 5 PasAer 5. [uQSepeHul4anbHble ypaBHeHI{t l5



t2

t7. vn3 6 Pas.4er 6. Kparrue HHTerpanbl t2

olIK-l

18. , ktn3 7 Pa:,ue;r T.9ucronue pqAbl 20
19. i n,4: S

l

Pas,[er 8. 3nerraeurbl reopnrl QyHrunn xouruexcnofi
uepeueuHoI

l0

20. r4A3 9.'l Pasler 9. Teopu,a BepotrHo creit u 3JIeMeHTbI MareMarnqecxoff
CTATI,ICTIIKI4

Teua 9.1. 3nerraeHTbr reopuu neporrHocreft

20

21 vil3 9.2 PasAer 9. Teopu-a BeporrHocrefi n 3JIeMeHTbI MareMarlltlecxoft
CTATLICTI4 KI,I

Teua 9 .2. 3 rcueHTbr MareMarlTtlecxofi crarrrcruKll

22

22. KP5 PasAer 5. [uQQepeHIII4uLJIbHbIe ypaBH eHvA 24

23 KP6 Pasler 6. KparnrIe rrHTerpitrlbl 27
24 KP7 PagAer 7. Ps,,lsr 20
25 KP8 ParAer 8. Snenrenrbr reoprr[ QyHr<quu rorurnexcnofi

neperraenHofi

20

26 KP9 Pa:Ael 9 . T eoput BeporrHo cr eit u 3JIeMeHTbI MareMar[.recKofr
CTATUCTLIKI,I

Tenaa 9.1. 3reueHrbr reopuu neporruocrefi

50

27 Aoxnaa Pae.{er 10 10

II p ou ectcy m oq H ar amm e cm auun
30 3rsaNaeH 50x2

T4TOIO 300x2

3 PercopreHAarl[u K r{crroJrb3oBaHnro orleHoqHbrx cpeAcrB

Ta6ruEua A2 -VIil3

B ce ruareprriurbr Anr rrpoBeAeHlrr [poMe]KyrorrHoro KoHTpon.{

Tnnonue Bapr{aHTbr I4tr3

lII3 1 3nevreHTbr JrHHeftHofi alre6pu

3adauue I. Hafiru Marpr{qy 42 + 3AB - 38, ecrru:

^_(7 
11R_(4 7\A= \z -il'L)- \r il'

xpaHqrc fl. Ha xaoe4pe.

I

Kpumepuu oqeHKu Ouenoqnue
cpeAcrBa

Konuqecmeo
sapuaHmoe sadauuil

Konuqecmeo
aadauuit

KO JILIqC CTB O BbITI O IIH EHHbIX 3ANAIIVTLI

rrpaBr,rnbHo cTb perueuufi
froJrHoTa z o6ocnoBaHHocrb perle llj'uir

r4I.3 | 15 4

vr43 2 20 4

r4I3 3.r l0 2

r4I.3 3.2 10 a
J

v[3 3.3 10 4

r4il3 4 10 4

wu3 s 10 a
J

vr43 6 10 2

vA3 7 10 l0
r4A3 8 30 2

r4A3 9.r r0 4

vrI3 9.2 10 2
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lsxL+ 2x2+ x3= 4;

3adauue 2. Pemurb cr{creMy nr.rHefinrm anre6pauqecKrdx ypannenufi l*, * *, = - 3;

l.- 5x, + 3Xz * x, = 2.

JB)\rJr cnoco6auu: l) MeroAoM Kpanaepa;2) c rloMolqbro o6paruofi rraarpullbl.

(*r* Zxr+ x3- x4= L;

3adauue -3. Pemurb cllcreMy MeroAoM faycca l*t * xz = 2;
(3xr+3xr+x4=0.

jadauue 4. fiauunexropu A = (-2;- 1;3),b -- (1; - 2;0),8 = (- 1; 3;5), d. = (1; - 2;a).
Hafiru:
a) opr nerropa a;

6) yror MexAy BeKropaMu a u b;
n) uoqaAb rpeyroJrbHrdKa, rocrpoeHHoro Ha BeKTopax a u b;
r) o6sernr rrupaMrrAbr, frocrpoenuofi Ha BeKTopax a, b, e;

a) upoexqruo nerropa e + 2a sa HarpaBneHue BeKropa d - b;

e) pasno)KeHlre BeKTopa d uo nexropav a, b, e.
pII3 2 AsanurrrrrecKaq reoMerprrfl

3adauue 1. .{aHu KoopArrHarbr roqer ^A1 
(4;2; - 5), Ar(0;7;2), As(0; - 2;7), An(4;5; 0)

Hanucarr:
a) ypanueHr{e rnocKocru A,A2A3,
6) ypanneHr{e rrJrocKocrr{, lpoxoAsulefi qepe3 TorrKy A, napuJIeJIbHo rlnocKocru A1A2A3,
n) uaparr,rerplrqecKpre ypaBHeHrrr upxuofi A tA r,
r) xauonuqecKr,re ypaBHeHLrfl npsMofi, upoxoA-srqefi qepe3 TorIKy 43 tapalJlerlbHo uprrr,rofi AtAr,
4) ypanueHLre Bbrcorbr, rrpoBeAeHHofi prs Bepllvtust 44,
e) nafirH yron MelKAy npxvrofi AtAr Lr rlJlocKocrbro A!AyA3.
CAerarr qepre)K.

3adauue 2. Hatucarb ypaBHeHHr cropoH rpeyroJIbHLIKa ABC, ecJIId 3araHaero BeprlurtaA(1; 3) u
ypaBHeHprrAByxMeAraHr- 2y* t= 0uy- I- 0.CAerarbrreprex.
3adauue 3. Hauercarb ypaBHeHile KprrBoft, xax4a.f, ToqKa Koropo HaxoAplTcs.Ha oALIHaKoBoM

paccrof,Hlrlr or roqKlr F (2; 2) 
^ 

or ocu 0 x. Crc.rrarb rleprex(.

3adauue4,[allasyurcqrra,=#HaoTpe3re0<Q<n.Tpe6yeTc':
l3-LZ cos g

1) uocrpolrrb rpaQzr< $ynrcqnlr B rroJrrpnofi clrcreMe KoopAI,IHar ro roqKaM, raBas, e sna'teluprfl

qepe3 rpoMe)KyroK 
f,, "u"" afl, or e - 0;

2) uaftru ypaBHeHVe rrvrnvrur B rrpflMoyronbHofi 4exaproeofi cucre e KoopAr,rHar, Haq€uo xoropoft
coBnaAaer c rroJrrocoM, a rroJroxrr{TerrbHuur [onyocb a6cuzcc - c rloJlrpHofi ocblo;
3) uo nonfreHHoMy ypaBHeHr,rrc olpeAeJrlrrb, KaKarI ero 6yAer lwrnprs., cAeJlarb qeprex{.

IIA3 3.1, OuroBbr reopuu rpeAeJroB

3 ad auue l . Haftru rpeAerrbr,byrntl" it, ue ronmyqcb rIpaBI,IJroM JlonHrarq :

z\ !r x-li
O) IIITI-I' X+I Xt-X'

\ r, 1xz
BilllTl-'-' ;;o arctglxz'

3adauue 2. IrlccleAoBarb Ha HerrpepbrBHocrr SyHxul4ro y-

C,uerars qepre)K.

I,Itr3 3.2 OcHoBbr ArrQQepeHur{aJrbHoro rrcqrrcJreHnfl, QyHrcrluu oAHoft repeMeHuofi
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3aoautte I . Hafirwrpor.r3BoAHbre fi oun rrx SyHrIIufi:

-

I

n[; 
=

, L* -*-L z\ | r l-\ \ r r ca)y ='ffit6)y = ln[x * ..lR);s)y = ;arctgi;

3adauue 2. HaftrurpeAen Qy"nq"pr hm (# - *), roJlb3yncb rIpaBrIrIoM Jlonurar.f,.

3adauue 3. llponecru rrorrHoe LrccJreAoBaHI4e Synr<IIr kr y = #r rocrponrb rpa$ur.

pIA3 3.3 OcHoBbr rrHTerpaJrbHoro r{cqr{cJrenkrs, {yHrcqnu oAuofi repeMeHnofi

3adaruue I . Haitru HeolpeAeJreHHbre prHTerpa-IIbI:

il ITa*t 6)/(1 - 3x')sinsxdx; B)/ #a*t rl/ffiax.
3 ad auue 2 . Bu'aucJrr{Tb onpeAerreHHbre LrHTerpilnbr

10
fexr

4 J @dx; A J@' 
* 6x + e) sin Zxdx'

0-3

3adauue 3. BnI.rH c:l,vrb ueco6creeeHnrfi HHTerpa n(unu AoKa3arb ero pacxoAnl',rocrn)

3adauue 4.Bsrmcflr,rrb [rrouaAr Srlrypbr, orpaHuqeHnofi KplrBbrMpry = 4 - xz Lry = x2

VIA3 a AnQQepeHrIHaJrbHoe HcrrrrcJrenue QynKrlrrn HecKoJrbKrrx repeMeHHbrx

3adauue l. laua(pynrqu s. z = f (x;y). lloxa:arb, rrro r (x;y; z;#,X,ftt#,#) - Q. Ecnz

z -- 3sin(x + 5y); F = #- ,5#
3adauue 2.Hafiru yron MexAy graduu gradu B rorrKe Ms:

yzz x3 ^ -_3 ^/t 
(-n.VZ.f\u='-,u -- V+ 6y'* 3tl6z',Moltlz;;, 

z ).
3adauue -3. CocraBlrrb ypaBHeH .f, Kacaremsofi rrrlocKocrvrv HopMarru K rroBepxHocrr{ z = f (x;y)
B rorrKe Mo(xo;!o;zo): z = t - ,', Mo(Z;- 1; 1).

3adauue 4.Hafiru Har{MeHbrrree urrau6o.rrbrrree 3HarreHlrx Qyuxqvu z = f (x;!) s savxnyrofi
o6lacrpr D,zagaHuofi cucreMofiHepanencrB'.2= x2+y2-9xy+27;Os x< 3,0< y< 3.
CAenarr qepre)K.

I{43 5 AuQ$epeHrlr,raJrbHbre ypaBHeHr{n 
, x+y

3adanue l.Haftru o6ulee perreHrle ypaBHeuw,.y' - ,_,
3adauue 2. Haircu o6ulee pemeHr.re ypaBHeHLrfl. y"'x ln x = y" .

3adauue 3. Haftrer perreHlle 3aAarr u Kouru y" - 2y' = 2e*, y(1) = - 7,y'(I) = 0.

HA3 6 KparHbre HHTerpaJrbr

3 a d au u e I . Hailu ilnoqaAr Surypbr, orpaHnqeHHofi lrtrnvrflMr4:

x= J36- y2,x= 6- J36- y2.Cyetarbrrepre)K.

3adouue 2.Hafiru o6rena reJra, orpaHr,rqeHHoro rloBepxHocrqMu:x2 * y2 = Zy,, =

C:e-raru qeprex<ll AaHHoro reJra r.r ero rrpoeKrlrlkrnalrJlocKocts Oxy.
1- *',2 = o.
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I{*I3 7 {ns'roBble pq,urr
3adauue I. 

"o

Hafirpr cyrMy pnAa > ryao'
3adauue 2.

.{ora-:arb pacxoALrMocrb pflra t g
LTnz + tjn - 1-, 

LI clonb3yr ne o 6xoALIM o e y cno B LI e cxoAI'IM o crI'I.

3adauue 3.

€7
AoKasau pacxoAre{ocrr prAa ) In n sin ,- _ , ucnonrlyr neo6xo4nuoe ycJroBlre cxoALIMocrI'I.

2 tnn
3adauue 4.

@..
r_ arctglnz + 2n)

.l,IccneAosaTu prl ) ----T Ha CxOAIIMocrb cpa3HeHlreM c reoMeTp qecKofr fiporpeccuetr.
' /-J

3adauue 5.

s- sin' 3n
I,lccne,qorarr pr4 > - Ha cxo,qr,{Mocr6 cpannenr,reu c o6o6rqennr,nr rapuoHurlecKllM ptAoM.z-t nln
3adauue 6.

s"r r r
llccreAosarb psl ) -tg: Ha cxoAl.IMocrr,IrcrroJlr3yt I,I3BecrHbre gKBI,IBtrJIeHTIrocr[,- Zrn -ln
3adauue 7.

...' (3n - 2)
rra cxoAlrMo crb c rroMorrlbro [pu3HaKa,{ananr6epa.

n=L
3adauue 8.

@

s /7
I4ccre4oBarb prA H\
3adauue 9.

3nz + 2n-

(2n + 5)

Ha cxoAr4MocTb c [oMolrlbro paAI,IKiLIIbHofo rIpLI3HaKa KoIIIu.

@

I,IccreAoBarb p"A I #

,2n

s
lrlcuo.lrrsyfl r,rHTerpaJrbHbrfi [pr,r3HaK LrccneAoBarb pflr ) ^:)- /-J Tl' - 6n+ 10

Ha cxo/IuMocrb.

3adauue I 0.

.a 2n+ I
I4ccreAoBarb Ha cxoAr,rMocrb prr L(- 1)" I,'., I)

n=L

I,IA3 8 SnenreHTbr reopun Qynrcqurl KoMrIJreKcHofi repeMeHHofi

3adauue /. Ilponeprrrb, 6y4er rwr a*aJrurrnrrecKofi saAaHnas $ynKIILIfl w = f (z) Ecnn Aa, ro
Hairrkr3HarreHLre ee [por{3BoAHofi s saAaHnofi TorrKa Zs: w = (iz)3, zo = L - i..

3adouue 2.Bst'rucrrrrb LrHTerpzu IrzZdz,rre L - oKpylKnocm lz = 11. O6xoA rIporI,IB rracoBofi

cTpenKr{.

I,II3 9.1 S.rrepreHTbr reopun BeposrHocrefi

3adauue 1 .B ypue 3 6enrrx u 5 qepHbrx rrapoB. IrIs ypun BbIHI{MaIor oAHoBpeMeHHo ABa ruapa.

Kaxoe co6rnue 6olee BepoqrHo:_A - uapbr oAHoro IIBera; B- nrapn piBHbrx IIBeroB?
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3aoanue 2 . C'ruras, rrro Bepof,THocrb poxJeHHJI s [ro6ofi AeHb oAHa Lr ra xe. HafirH Bepo.qrHocrb

roro. rrro H3 500 cry.reuroB y nByx AeHb po)KJeHHt rlpl4Aercq Ha Hoerrfi rol.

3aoauue J.3a:aH 3aKoH pacrpeAeJreHlrr AucKperHofi crryrafiuofi BeJII{r{I,IHst X . Hafirra M (X),

tvI(ZX + 5), D (X), D(3X - 4).

3adauue 4. fitt HCB X zaraua (fyurcqprn pacnpeAeneHut F(x) = x< 2;

1 < X < 3).Hafirr.r A, f (x), M(X), M(3X - 2), D(X), D(zX + 4), P(X . 5),

Wil3 9.2 9nenreHTbr MareMarrrrrecKoft crarucrlrKrr

3adauue L laua nrr6opxa o6teua n = 100 ras reHeparrsofi coBoKynHocrrr

llpouexyroK
Qi- bi

9acrorrr
TL;

llporuexyroK
Q.i - bi

t{acrorrr

TL;

0 -2 I r0-12 T9

2-4 6 12-14 8

4-6 9 t4-16 5

6-8 21 16-18 5

8-10 26 18- 20 2

1) c uoruolrlbro Kpr,rrepu.rr corJracvrfl X2 Anr ypoBHr 3HarrvrMocrtr q, = 0,05 rpoBepr.rrb rlrrrore3y o
TOM, rITO reHepa-IlbHat COBoKyIIHOcTb LIMeeT HOpManbHOe paclpeAeneHl4e;
2) nocrpollTb AoBepr.rrenrsuft r.rHTepBan p.ns. Heh3BecrHoro MareMarr.rqecKoro oxrr{ p'anvrfl c

uaAexsocrrro l- - ct = 0,95.
3adauue 2. Hafiru rosQ$uqr{eHr Koppenrquu
rpyAa s rGr/.rac Ha 1 .rerosexa) u Y (rogonar

Me)KAy BeJrr{qr.rH atvlu x (eneprono opPKeHHo crb
rupa6orKa Ha oAHoro pa6oruuKa B urH.py6nefi) na

ocHoBaHnn OJreAyroux X AAHHbIX:

X 2
a
J 4 5 6

Y )5 3,0 ?s
J)J 4,2 5,1

Haiaru ypaBHeHvrfl, rrr4nefinofi perpeccru Y sa X u X Ha Y . Haveprurr rpa$uKlr 3rr4x ypaBHeHuit s
oAHofi crrcreMe KoopArdHar. C.{elarb BbrBoA o cr{rre rprHefiuoit zar,ucuMocru Mexqy X u Y .

Ta6nprqa A.3 - KP

Ix 2
.|
J 4 5

0,1 0,2 0,4 0,2 0,1

Kpumepuu oqeHKu Ouenoqsrre
cpeAcTBa

Konuvecmeo
BapuaHmoe sadauuil

Konuqecmeo
sadauuil

O KOII{IICCTBO BbIfIOJIHCHHbIX 3ANA}JLTLI

o Qoprr,la 3arrucn perueuufi
o creleHb uo4po6Hocrr.r peneuufi
o npaBr.rnbHocrb pr o6ocHoBaHHocrr perueHufi

Ouuan Qopua o6yveuue

KPl 20
.,|
J

KP2 20 10

KP3 20 10

KP 4.1 20 2

KP 4,2 20 5

KP 4.3 20 4
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KP5 20 J

KP6 20 J

KP7 20 I

KP8 20 2

KP9 20 6

3 aovuan Qoptv a o6yu euue

KP I (cervrecrp 1) 10 5

KP 2 (cenaecrp l) 10 8

KP 3 (ceuecrp 2) 10 7

KP 4(ceuec'ry2) 10 8

levroncrparruoHHbre BaprraHTbr KoHTpoJrbHbrx pa6or (ounan Qoprvra odyuenur)

lervroHcrp arluoHHbrfi Bapr{aHT KP 1 9lervreHTbr JrrrHefi Hofi a.rrre6pu

Jlunefinar a.nre6pa

r. peruurr Marp',rHoe ypaBHeHHe r (!, -l) = (il l)\ 4 -3/
2. LlccneAoBarb cl,rcreMy rzuefiHrx ame6pavqecKr,rx ypaBHeHHfi ra perunrb ee MeroAoM faycca

(rr* Sxr+ 4xs+ 3x+- 1,;

l2rr- x2a 2xz- x4 = 0;
(Sxt a 3xz1 Bxs * x4= 1.

BercropHafl aJrre6pu
1 . [aun rpu BepmlrHbr rrapannenorpaMM a: A(L;3; 5) , B (- 2;7 ; I), C (0; 4;1). A6cur4cca ero
rrerBeproft nepurlrubr D pasua
2. Ecrpt nerroprr a = (7;2;3) ub = (- 3; q; P) mrHefiHo-3aBr.rcrrMbr, ro pa3Hocrs B - a

paBHa

3. [aHrrnelcroprra= 3t- 7+ kub= -ZL- 1+ 3[.ilpoeKrlra,rrnerropac= 2a.- Dnaocr
opAr,rHar paBHa

4. KocIaHyc yrrla, o6pa:onaHHoro opraMr.r dt vr d2 npu ycnoBrru, rrro nelcroprr d = dt + 2d2 u

b - Set - 4Q rcpneHAlrKynrpHhr, paBeH

5. EtrsBeKropos ar = @; - 2; - a) u a, = (6; - 3; - 2) ArrlrHa nexropa a = q - 2a2 panua
6. flroulaAb rpeyrorrbHprKa, rrocrpoeHHoro Ha BeKropax a - 3b u a + b, rge lal = 3, lb-l = 4,
/-i\ 2n

\o,o)=,,Panua
7. .{anrrnelcropua = t* I- Zk,b= 2T- I+ k,c= 2L- dI+ k.npuKaKoM3HarreHprr{

rlapaMerpa a BeKTopbr a x b u c sgauMHo rreprreHAurylrpHu?

8. O6reu rupaMr.rAbr c Bepruv:r'avrvr A(2;0;0), B(0; 3;0), C(0; 0;6) u D(2;3; B) paBeH

9. To.rxa M s uorrpnofi clrcreMe KoopAktHar r{Meer KoopAr,rH *", (Z;1). ro.a a ee a6qrucca B

DCK paBHa

10. B LABC LI3BecrHbr: rorrKa M(L;Z;- 3)- cepeAzHa cropousr BC, rorrKa O(0;-2;1) - rorrKa
repeceqenns. MeALraH. A6cqucca Beprurrrw A paBHa

[enroucrparlu oHnrrfi Bapr.raHr KP 2 Anatnrr.rqecKafl reoMerpr{fl
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1 . Towra M (- 4; 0; 0) Aexur orpe3oK. coeAusnorqpIfi roqKu A(0;2; a)
orHortreHuu 7. paBHoM

2. llrocxocrr a npoxo,irnr qepe3 rorrKr.r A(2;1; 0),
rIpHHa.are)Kr{T rrJrocKocrv Q, ecJrr{ a paBHo

3. Ocrpufi .ilByrpaHHufi yron Me)KAy rrJrocKocrbro Oxz

4. flrocxocrH Q* - 3z + 10 = O utl-Zy - pz - !2 =

B (0; 2; 1) u C (L;0;2).

paBHo

y+ z-'J,-
y-Zz=0

r.r frJrocKocTbro x = 3y paneH

0 nepneHAlrKyJurpHbr, ecnv p paBHo

0,' rr frrrocKocrlr 2x + y + z - 3 - 0

AllaroHanefi pou6a y =
ecrlu q, paBIJo

2qvr y- - zx 14 paBHo

" B (rln;|). vu"croqHue MexAy HI{MI{

Z, x < -2,
x, -Z < x < 0,

+ 1,, x> 0.

(*= 2,

PaccrosHue or ocu 0y Ao npf,Mofi llt = - Zt,
\z= 2.

opAuHara rorrKr.r repeceq e*vrfl, uprruofi {::

14 B (6;5; 10) . s

To.ma P (a; a; a)

4. Torta

6.

paBHa

7. To.rxa A(2;0)-nepurr.rHa poM6a. YpaBHeHLre oAHofi prs

6x + ay - 72 = 0 6y4er ypaBHeHLIeM Bropofi 4uIaronaIrtr,
8. PaccrotHlre Me)KAy Ar,rpeKTpvcaMtruapa6or y2 = x
9. B ronrpHofi cucreue KoopA vHar AaHbr rorrKr{ A (r7r:)

2-x +
3

paBHo

10. Ecnu m = -2,ro ypaBHeHkre x2 + (m* 2)y' = mz onvcbrBaer

lenaoucrparluoHurrfi Bapr{aHr KP 3.L OcnoBbr reopuu rpeAeJroB
1. Hafiru rpeAenbr Qyurqufi, ue rormyqcb rrpaBr.rJroM Jlonuranq:

\ r, x-tlia) lllTl-l' X+L X"-X'
o lim s" : sJ ,'^ (zx-z\zx

' x+O tg3x' ' y+@ \2x+!/

2.VIccteAoBarb $ynxurro Ha HerrpepbrBHocrb r,r rocrpor.rrb ee rpa$ux: y =

3. Bnt.IhcJIHTb Heco6crseHnrfi HHTerpa r vJtvr ycra Br4Tb ero pacxoAnMocrb

4. BrrqprcJrrrrb rrnouaAn Quryp, orpaHlrrreHHbrx rpaQvranaH QyHxrluia:y - (x -

11:

leuroncrpallnoHnsrfi BaprraHr KP 3.2 OcnoBbr Ar{QQepeHurraJrbHoro rrcqrrcJreHr{q SyHrcquu
oAHofi repeMeHnoft

Haftrurpolr3BoAHbre fr ourtrrx (fynxqrEfi :

-\ -- 3x2+L 
-. A\ ^, - 2arccoszx. -\ +nx - 1r*, ^,u - tr:-. -. fx = ctg(2et + t).a)y = 

-; 

6)y = garccoszx,' n) tg!* rlx + yx = 42; rr{--'' r cos(2x+S)' -'' / ' "t -r ! r'- ^' (y = lntget '

r,)y = (2x2 + l)ctasx.

[enroucrpallrroHnrrfi Bapr.raHr KP 3.3 OcnoBbr r.rHTerpaJrbHoro rrcqrrcJreHr.rq Qyurcquu oAHofi
rrepeMeHHofi
l. Hafiru HeolpeAerreHHbre [HTerpanbr:

a) [arcts{ox- tax; q Imd.
2

2.Brt'tuc,Hrb orlpeAeneHufi HHrerpa , [ +d-.t Xz+ 4
0 +:

J
-@

2)t
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Ierroncrpaunortnrfi BapHaHr KP a AnQQepeHuuaJrbHoe rrcrrncJreuue QyHKTIHH HecKoJrbKLIx
trepelreHHbrx

1. Aana Qyr*q"r z = ln(e3t + e2').

2. [ana $ynrqur z = 3x2 - 2yt * 7.

M(0,95; - L,02).

Azz. AzzHafirrE - + 
-dxz |yz'

Haftru npu6nnx€Hnoe 3HarreHr4e (fyHrqnn B roqKe

lervroncrpalluoHnrrfi BapHaHr KP 5 AuQQepenrlrraJrbHbre ypaBHeHuq

1. Peuzrb 3aAaqy Komu: y' = ry, y(l) = 0.x-y'" '
2.Peuturr anQ$epeHrlt4urrrbHoe ypaBHeHlre y" = xlnx.
3. Hafiru o6ulee perreHr{e guQsepeHrluanbHoro ypaBHeHr4fly"' + 3y" * 2y' = L + 3xz

leuoHcrparlrroHnrrfi BaprraHr KP 6 KparHbre r{HTerpaJrbr
I . ZsNaeHlrrb rropsAoK LrHTerpprpoBaHr,rt
€ 2-t[l-*zrr
I d* | f(*,y)dy+JJ
00

zlGrr
I d* | f (x, y)dy.
JJ
€o

2 . Haiatu nno uaAr S uryp br, o rp aH zqenn o ft AaHHbrM Lr rrtr:ovrflMtr

yz - 2y * x2 = 0, yz - 4y + x2 = 0,y = ft ,, = x. CKetarb qepre)K.

3. Brr.rzcrrlrrb III, {tS* * 3}2)dxdydz, V, y - x,! = 0, z = 0, z = x2 + !2, z = 4.

CAenarr qeprex.

[evroncrparlrroHnrrfi BaprraHr KP 7 Ps,ast

3adauue 7. I4ccteAoBarb prAbr Ha cxoAlrMocrb: 
"l i n3 qr ft
, L tgn" i,

n=L

u)i
TL=1

. n-'J,arcslnm
n3 + 2n- 3'

fp:
wt1

BO

rcTp:
tCHIIl

LI3BO

levroH
1. Bru
ee rpol

KoMrrJrerccnofi [epeMeHuofi
EcnH Aa, To naitru 3HarreHkre

2. BatsucJr HT b H Hre rpaJr , rA€ f - oxpyxHocrn lz - 3l = 6.

[ervroHcrpallrroHnrrfi BaprraHr KP 9 g.ueueHTbr reopuu BepoqrHocrefi
1. llpozsnoAcrBeHHbre MorrlHocrlr rpex 3aBo.{oB orHoc.rrrcq KaK 2:3:5. flpoqenr 6paxa
coorBercrBeHHo: 5o/o, I}yo, 7%. CryuafiHo B3froe Lr3Aerrue oKa3aJrrrcb 6paronaHHbrM. Haftr:u
BepoflTHocTb Tofo, rrTo oHo r{3foToBneHo Ha TpeTbeM 3aBoAe.
2. BepotrHocrb rlotBJreHus. co6strr4s. B Kax{AoM H3 He3aBprcrrMbrx r4crrbrraHuft pauwa 0,82. Haftru
BepoqrHocrb roro, qro co6rrrlre Hacryrrur 111 pas s 135 ucrrbrraHkrflx.
3. 3alan 3aKoH pacupeAeJreHrrr ALrcKperHofi cnyraftwoit BeJrr{rrlrHst X.

X; -0,7 0 0,2 0,3 0,8

P; 0,04 0,06 0,2 0,5 Ps

Hafirpr ps, M(4, M(3X+5), D(n, D(2X-4).
4. lucxperHiul cryvafiuaq Berlrquna X - qlrcJro HerrerHbrx qlrceJr

xocrefi. Cocrasurb 3aKoH pacrpeAeterrus. X.
5. 3aaana SyHrcqvrnpacnpeAerreHr{q HCB X:

VA

AH

/h-

J(
f

:bII,I BAP

ETC.f, ILI

TOYKgZn

HH

}JI.'I

:B'

bII,I

eTc

)HTbr reopuu Qynrcquu
yHKukt.sw= z2+ z- t.

e

b

t

8:
rec

I,;,

T

KP

'ITKI\3-+
2

Z

1)

IHT

t€L[]

6

q

i

npu OpocaHldld Tpex LrfpaJrbHbx
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(0,x t L;

F(x) = I eQ' + x - Z),1 . x < 3;
|.1, x> 3.

HaFrru A, f (x),P(X € (1,5; 2,5)), M(X).

6. Crr'.raftsag BeJrHqHHa X pacrpeAeJreHa rlo HopManbHoMy 3aKoHy X-N[9; 5) . Haitru
BepoqrHocrb rrona.{aHus, sroir cnyrafiuofi serl,IqprHbl B kIHTepBal (4;15).

[eruoHcrparluoHHbre Bapr{aHTbr KoHTpoJrbHbrx pa6or (rao.rHar Sopvra oOyuenur)

lerroucrparrnonnnrfi Bapr.raHr KP L A.rrq rao.urofi Qoprvrsr o6yvenr.rr

12 -1, x-1. 
I

3adauuel.PeuuErbHepaBeucrnoll 3 !-x2 l=0.l-E z x2-3x+21
(- *, * *, * Zxz - "J,;

3adauue 2. Peruurb cl{creMy ypaBnenzfi l*t * 3x2 + 6xt = - 2;
\xt- x2- x3= -4.

a) c nonrorrlbro $opnayn Kpanaepa, 6) c roMorrlbro o6parnofi naarplrrlbr, n) uero4ovr faycca.

3adauue -3. Bexropnafl anre6pa
1)flpuKaKoM3HarreHr.rumBerropua= (7;-L;2),b= (3;1;0)u,= !^,Oar) loMlnaHapvs?
2) Haiaru KoopAr{Harbr BeKropa a, repneHAr4Kyn.flpHoro BeKropaM i" u b - 3i" + 1 - k, ecJlt4

lal = 'n.
3 ad au u e 4 . AttwtprrkrrrecK€ur reoMe rpvrs. B rrpocrpaHcrBe
1) ,{aHu ABe BeprrlrHbr rpeyroirbHr4Ka: A(4;- L;2), B(3;5; - 6). Hairru KoopALIHarbI rperreft
Beprrlr{Hst C, 3laafl, rrro cepe4r4na cropoHbr AC texvr Ha ocvr y, a cepeAnlaa BC - Ha rIJrocKocrLI

)xz.
2) Cocrau{Tb ypaBHeHlre lnocKocrrlr, [poxoAsllefi rrepe3 Haqano KoopALrHar v rrepleHAzrynxpnofi
AByM rlJlocKocrflM 2x - y + 5z + 3 - 0 u x + 3y - z - 11, = 0.

3adauue 5. IIunur,r Broporo [opqAKa.

r{epes rorrKy M(0;- t) , rpaByro BeprruHy rr.rrep6omr 3x2 - 4xz - L2 = 0 nponeAeHa npflMas..

Hafitu KoopluHarbr BTopofi roqrr repecer{eHpr.fl nprnaofi LI rl{nep6omr.

[ervroncrpalluoHnrrft BaprraHr KP 2 D,ls, saoqHofi Qopvru o6yvenur

3adauue I. IrlccneAoBarb Qynrquro y = zt/l*lna HerpepbrBHocrb. Hafiru roqKr punpbrBa

HerpepbrBHocrrr (ecnu oHLr ecrr) vr orpeAenr,rrb r{x rlrrr. llocrporErr ecKH3 rpaQura Aausofi
$ynrqnv.
3adauue 2. Hafiru yKa3aHHbre rrpeAeJrbr:

(z-3x)a 7-.'/ffi / 1, \ 3tgzx-3rexa) lim- x-+@lx"-L)" -x+2 r,l/x+ 5-3 'x+O\slnx / - x+0 x

3adauue 3. Haitru repByro rpor{3BoAHyro AaHHbrx (fynrqufi:

3x+ 7
a) Y -- ffi; Q Y = arctg ^lsinzx. x'
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3adauue 4. llocrpoplrb rpaQnr $y"rq"" y = # c rIorIHbIM LrccneAoBaHLIeM.

3adauue 5. Hafirn HeorrpeAeJreHHbre LrHTerp€rrrbr:

fcosxrfxzf
a) J-*ax; 6) 

lrcos3xdx;n) lF-dx;r) Jsin3xcos2xdx.

3adauue 6. Brrqncllrrb rrrroulaAu rrJrocKnx Qnryp, rpaHl{rlbr Koropbrx 3aAaHbr ypaBHeH[flMLr:

y- lnx,y= 0,x= e.

3adauue 7. BsmucJILIrb o6reruu reJr, rroJrfreHHblx npr BpalrleHprrr rrJrocKzx Quryp BoKpyr o4Hofi
I,I3 KoopALIHarHbrx ocefi. B sa4a.rax yKBaHbr rpaHlrrlbr rrJrocKr{x Qnryp vr ockr BparrleH[r:

fiTty - cosx, - ;= x < ;,y = 0, norpyr ocu Ox.

3adauue B. BHwIcJILITr Heco6crneHnufi prHTer-pa[ unrr AoK€Barb ero pacxoAlrMocrb

*oo

f xdxJn
2

leuoncrparluonHrrfi BaprraHr KP 3 A.rq sao.rHofi Qoprvru o6y.reHr.u
3adauue I. Hairru qacrHbre [porr3BoAHbre nepBoro roprAKa Synrquu

x
z = z'oty.

3adauue 2. Haftru uavr6o.rrbrrree vr HakrMeHbrrree 3HaqeHlrq Qynrrlkrtr z = xz(y + 1)(3 - x - y) s
3aMKHyrofto6lacruD:x= 0,y = -7,x+ y= 5.

3adauue -3. Peururr au$$epeHrlranbHoe ypaBHeHue2x2y' = x' * y'.

3adauue 4.Petturb 3aAarry Komu: y" = Zyy',y(0) = y'(0) = 1.
y' = 2w', /(o) - y'(o) - I

3adauue 5. Hafirer o6rqee perreHlre ypaBHeHlls y" - 4y * 4y = e3' .

3adauue 6. LIccrcAoBarb Ha cxoAprMocrb rrlrcJroBoftprl,

.a^Tt
) ns artqnn 

-L - '' -tr''- 3n'
n=L

3 ad au u e 7 . VIsr{eutrrb rropf, AoK LrHrerprrpoB aHut
IXrr
I d* | f(x,y)dy.JJ
0xz

{ervroncrparlnonnrrfi BaprraHr KP 3 A"uq saoqHofi Qopuu o6yueuur
3adauue 1. Korr,r6nHaroprrKa

Crolrro cyulecrByer rpex3HarrHbrx HaryptlnbHbrx qlrceJr, B 3arrrircI,I Koropbrx: l) ecrr xorq 6rr oAsa
un$pa 0; 2) He Bcrpeqaercq rlrQp MeHbrrre 6; 3) nce quQpbr HeqerHrre?
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3adauue 2.

B riop:aHe ire)Kar 4 6enux H 5 uepurn< napoB. Haygauy BbrHynr{ 3 uz Hr{x.
roro. rrro cpeAr{ BbrHyrbrx napoB xor-s 6u oAuH rrrap 6enrrfi.
3adauue 3. Cpe4u 11 6rEreroe 5 nrurpbrrrrHbrx. Hay4a.ry 6epyr 3 6utera.
c.;r eAyroqux co 6trr uit:

Hafitu BepoflrHocrb

Haitru BepoqrHocrkr

1) sce 6urerbr BbrprfpbrrrrHbre;

2) cperl4 BbIHyrbIx 3 6zneroB xorq 6u oAun Bbrr{rpbrrunrrfi;

3) cpeAl{ BblHyrbrx 3 6uneroB xorq 6rr Asa BbrlrrpbrrrrHbrx;

4) cpeAr{ BbrHyrbrx 6zleroB Her BbrrirpbrrrrHbrx.

3adauue 4. Tptu crpenKa B oAr4HaKoBbrx u He3aBprcr4Mbrx ycnoBr{qx [poLr3Benr{ rro o.qHoMy

Bblcrperly [o oAHofi u roit )Ke rlenr{. BepoxrHocrb rrorraAaHnfl B rlenb rrepBbrM crpenKou panna 0,4,
BTopbrM - 0,5, Tperbr4M - 0,7.H firu BeporrHocrlr cne.qyrouzx co6rrruit:

1) Hr.r oArlH r43 crpenKoB He rrofrzur B rlenb;

2) xorr 6rr oIuH crpenoK rrorr€ur B rlenb;

3) ToJrbKo oALrH crpenoK rrorrrur B rlenb;

4) ToJrbKo ABa crpeJrKa rrorruurr{ B rlenb;

5) Bce rppr crpenKa [oruuru B rlenb.

3adauue 5. B rpoAaNcy rrocryrlalor reJreBrir3opbr rpex 3aBoroB. llpoayKrlzr repBoro 3aBoAa

coAeplKllr 5Yo reJIeBLI3opoB co cKpbrrbrM 4eQercroM, Broporo - 10% ra rperbero - l2%. Kaxosa
BepotrHocrb upuo6pecrl4 plclp nurrfi TeJIeBI{3op, ecJIpI B Mara3HH rrocrynr{Jro 20% TeJreBr.r3opoB c
nepBoro 3aBoAa, 30% - co Broporo r{ 50% - c rperbero?
3adauue 6. B ypHe HaxoAllrcs,6 KpacHbrx u 7 cunr{x rrapon. Hayaauy nu6uparor 5 urapon 6es
Bo3Bpalqe[vrs.. CnyvafiHafl.BervrquHa X - r{I4cro KpacHbIX IrapoB cpelll BbrHyrbrx 5 ulapon. Hafiru
3aKoH pacnpeAerreHus clyuafiHoft serz,runst X.

3adauue 7. Beporruocrb rrorBJreHra-f, co6ttrus. A B orrbrre paBHa 0,3. Onsn noBToprrnr4 5 pa3

He3aBI{cI4MbIM o6pasorra. llycrr X qucro no.f,nreHllfi co6strns A B 3rr4x 5 orrbrrax. Haftru
$ynxqraro pacrpeAeJreHl{t cnyuafiuofi Berr4rruHsr X, rocrpor.rrb rpa$ur eroft Syuxqura, :naitru
MareMarr{qecKoe o}KHAaHVe v Akrclepcuto X.

3adauue 8. Haitru pacrpeAeJleHue AJTLIHrI cnoBa (xolzuecrBo 6yxn) B crqxorBopeHr{pr. Hafi71u
MoAY, MeAI,IaHy, pa3Max, cpeAHee 3HarreHue, nrr6opoqHyro Ar.rcnepcuro. 3lrrrupur{ecKyro SynKulrto
pacilpeAereHll.f,. llocrpourb rroJrlrroH rracror kt rracrorpaMMy rracror 3Toro pacrpeAerreHr{s. (Cnona
B Ha3BaHkrr4 crvrxorBopeHr4fl He yuurrrnarr).

P. PoxAecrBeHcKufi. Eu.rrer B nercrBo
f4e-ro ecrb ropoA, ruxvtit, KaK coH.
flrrluo reryrefi ro rpyAr ganecen.
B ueAlenHofi peqKe BoAa KaK creKJro.
fAe-ro ecrb ropoA, B KoropoM TerrJro.

Harue rarreKoe AercrBo raM rrporrrJro...
Hoqrro rr3 AoMa r rrocrrerfly,
B Kacce BoK3uL[a 6uler rrorrporuy:
"Molrer, BrrepBble 3a rbrcqqy ner
Aaitre Ao AercrBa rrJrarlKaprnufi 6uler! .. "
Tnxo orBerlrr KacctEprua:
"BplleroB Her..."

I



23

Tax .rro x, Jp)-N(HIue! Kax efi no:paturs?
Jopon- B ,rercrBo rJe erue cnpocurr?
A rroxer. npocro roirbKo HHorxa
.lrrmb B rra\ulTr.I ceoefi TIpHXoATIM MbI croAa?..

B ropo:e 3ro\i cKzr:KH )KHBy-t.

lllanrre Berpbr B.dopory 3oByr.
Tarr Hac nopolo cBoAHnH c yMa
cocHbr - Ao ue6?, Ao conHIIa - AoMa.
Tav no cylpo6arra secrlblrrrHo IIrJra 3I4Ma.

[asrcnxn recH.f, s Hauefi cylr6e.
Jlacxosrrfi ropog , cnacu6o re6e !

Mu se nepnenacs, :e.arpacHo He )KAII.

Ecrr Ha rrJraHere Apyrze nyrl4.
Msr uos3pocrerur.
llonepr HaM. I4 upocru.

MeroAuqecKr{e yKa3aHnq rro oQopuleHrrro KoHTpoJrbHbIx pa6or o6yuarorquxcfl rro

sao.rHoft Qopvre

KoHrponbHbre pa6oru Aon)KHbr 6rrrr oSopnaneHbl B coorBercrBllu c HH)KeI{3Jro)KeHHrIMI{

IIpaBLInaMPI:

1) xax4yro KoHTponbHyro pa6ory cneAyer BbrrroJlH.f,Tb B orAenbHofi rerpa4l{ rrepHLIrIaMIl mo6oro
rlBera, KpoMe KpacHoro, ocraBr.rr.f, ilor s. p^ns. 3aMerraHuft peqeH3eHTa;

2) ya o6loxxe rerpaAr.r AonxrHbr 6rrrr HarrprcaHu $avru ilLrfl. v plHllquanrt o6yuatoqeroct, uru$p,
HoMep KoHrponruofi pa6oru r{ Ha3BaHLIe ALIcqI4[JII{Hbr;
3) AoJrx{Hbr 6urr BbrnoJrHeHbr Bce 3aranr4s. cBoero BapLIaHra (pa6oru, coAep)Kalrlre He Bce
ga4alkrfl. a TaK]Ke coAep)Karrllre 3a1laHvrfl. Apyfofo BapI,raHTa, He 3acql4Tbrnarcrcr);
4) sa4avra n pa6ore HaAo paclonararb B [opqAKe Bo3pacraHllq HoMepoB, coxpaHfl.u HyMepauurc;

5) [epeA perueHr{eM raxAofi 3a1aqv Hy)ruo Bbrrrr{carb floJrHocrblo ee ycnoBl{e, rloAcraBIrs.s,

KoHKperHbre AaHHbre r{3 cBoero BapLraHTa; pemeHne 3aAarl cneAyer I{3Jrararb no4po6uo, o6rxcttxt
sce AeficrBvrfl no xoAy perueHr.rflv [enafl, ueo6xoAuMble rlepre]Kl,I;

6) peronreHAyerc{ ocraBJrrrb B KoHrIe rerpaAr{ ql4crble Jrplcrbl p.nfl, vrcnpaBneHl,Ifi I,r AonoruenIlft s
coorBercrBntr c yKa3aH:aflvra perleH3eHra (nuoclrrb LlcrrpaBnenkrfl. B caM TeKcr pa6oru nocne e€

perleH3vpoBaHlrr 3arrpeqaercx) ;

7) rocne nonyqeHr.rfl He :aureHHofi, rpopeqeH3l,IpoBaunofi pa6orst o6yrarouluitcs AorllKeH
rrclpaBprrb Bce yKa3aHHbre perIeH3eHToM ouru6ru kr HeAorlerbr B rofi )Ke rerpaAld rIocJIe cJroB

pa6ora HaA oilrr6xarrru ;

8) n oK3aMeHy AoilycKarorcq ronbKo re o6yuarcIrlkIecfl, KoHrpoJrbHble pa6oru Koropbrx 3aqreHbl
peueH3eHToM.

Tar xax Ha peqeH3r{poBaHrre KoHTpomHoft pa6oru [penoAaBareJllo orBoAI,ITc.s ABe HeAeJIII, To

3a1ankrfl, cneAyer BbrcbrJrarb Ha [poBepKy sa6raroBpeMeHHo. 3aqreHHue pa6oru ocrarorcq y
perleH3eHra H xpaHflTc s. Ha ra$e4pe.

Ta6nprqa A.4 - AorraA

c ooTBeTcTBrre coAepx(aHlrr AoK naI.a TeMe

f p aM oTH o cTb r{ Karre cTB o Lr3 Jro )K eH.krs, M aTep I4 aII a

c aMocroqrerbHo crb BbrrroirHeHr4.rr pa6 orrr, r ty 6uya npop a6 orKI{ M ar epvulret

Kpumepuu oI4eHKu

O OTBeTsI Ha AonoJIHIITeJIbHbIe BoII br fro coAe I,IIO TCMbI
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llpuuepHbre reMbr rrrs .f, orcra1oB :

JI o r u x a B br c K zt"g brB auuit. VIc'+uc teH H e B br c xas ue aH r,r fi .

3-rertenrbr reopuu M ac c o Boro o 6 cnyxu Ba:avrfl.

Tpancnoprualr 3aAarra.

K ucropura reopuu cttytaitHbrx [poueccoB.
MeroA Har{MeHbrrrrirx KBaAparoB.

Ta6nzqa A.5 - Srsal,reH

TeoperuqecKrre Borrpocbr K 3K3aMeHy (uepnrrfi cervrecrp)
1. Oupe4envrerrur v krx csoficrsa.
2. Marpuqrr, 4eficrBvrflHalMarpr{rlaMrE. CsoficrBa 4eficrnufi HaA MarpprrlaMrr.
3. O6parnar Marplrqa.
4. Cucreuu rutnefinrrx ame6pauqecKux ypaBHeHzfi. Teoperua Kparuepa.
5. Panr Marpltrlbr. Teoper'ra KpoHerepa-KarreJrrru. MeroA faycca.
6. JlunefiHo saeucprMbre r,r rurnefiHo He3aBrrcprMbre BeKTopbr.
7 . Crcanrpuoe [po[3BeAeHr{e AByx BeKTopoB Lr ero cnoficrea.
8. BerropHoe rpor.r3BeAeHr{e AByx BeKTopoB rr ero cnoficrna.
9. CuemalrHoe [popr3BeAeHlre rpex BeKTopoB r{ ero ceoficrea.
10. llnocKocrb. Pagruqsrre BrrAbr ypaBHeHr,rfl nJrocKocrr4. BgaLrMHoe pactronoxreHlre AByx

rrJrocKocrefi.
1 1. Hopu€LIIbHoe ypaBHeHr.re rrJrocKocrrrr. PaccroqHlre or roqKrr Ao nrrocKocrn.
12. flpxvax lrr4nkrfl B rlpocrpaHcrBe. Pasrnqnrre BLIAII ypanHenufi. BsauNaHoe pacnono)KeHrre

rrpf,Mbrx B rrpocTpaHcTBe.
13. BgaHMHoe paclonoxeHpre npxuofi r{ rrJrocKocrr4.
14. Kpznbre Broporo ropqAKa.
1 5. llosepxHocrr.r Broporo rroprAKa.
16. llpe4en Syurquv o4uofi repeMeHsofi. O4uocropoHHlre rpeAenbr. llpe4en SyHxqzu Ha

6ecronerrHocrr{.
17. BecxoHeqHo MiIrIbIe IE 6ecronerrHo 6olrruue Syurqr4trvux ceoficrBa.
18. CeoficrBa rpeAenon. [eficrBwfl c rrpeAenaMkr.
1 9. 3auerrarerbHbre [peAeJrbr.
20. HenpepblBHocrr Synxqufi n rorrKe. fieftcrrlufl c HerrpepbrBHbrMH $ynrcqkrfrMlr.
21. PaspbIB HerpepblBHoctz SyHrr\r4kr. Knaccu$Lrnar\Lrfl rorreK pa3pbrBa HerrpepbrBHocrr{.
22.Cr,oircrBa SyHxIIufi HerrpepbrBHbrx Ha 3aMKHyroM rrpoMe)KyrKe (reopeua Befieprurpacaa Lr

reopeMa Bolruauo-Kouru).
23. lIpou3BoAHaJI Qy"*tl"". @rEgrqecrufi cMrrcJr rrpolr3BoAHofi. feovrerppr.recrcufi cMbrcJr

rrpor{3BoAnofi.
2a. luS$epeHquar Synr rwr4.
25. lu$SepeHqnpoBaHue Synxqrakr, 3araHHofi napaMerpurrecKr{, 3aAaHHofi ueseuo.

Rpumepuu oUeHKu Konuqecmeo
6ApUAHm06

6u.nemoe

Konuq.ecmao
Bonpoco8 u

sadauuit
o fpaMorHocrb kr JroflrqecK€ur nocneAoBareJrbHocrb pr3Jro)KeHr{t

MaTepLIana

o rorrHocrb I{crloJrb3oBaHr{t MareMarraqecxofr TepMLIHoJIorrrtI4 vr

CLIMBOJII{KLI

. 3HaHLIe 14 TIOHLIMaHVe TeOpeTLIqeCKOfO COAepXaHpIt KypCa
o rrpaBr.rnbHocTb u o6ocHoBaHHocrr perueuufi
o c S oprrazpoBaHHocru ueo6xoAprMbrx rrpaKTr,rqecKr.rx 1"na enHfi

20

2 reoperrauecKrrx
BOrrpoca,

8 rznosrrx 3anaq
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26. Teopernra @eprraa. TeopeMa Ponnq. Teoper'la Jlarpauxa.
27 . fTpanulo Jlonrrarrn.
28. <DopMyna Tefinopa.
29. Brmyrnocrb rpaQnra SyHrqnu. [ocraronHbre rpr{3HaKpr BbrnyKnocrr{ rpaQur<a QyHrquu

BBepx u BHpr3. To.ma uepervr6a rpaQnxa Qynrrllrrd.
30. Acurrarrrorbr rpaQura Qyurqufi. fpaQurn SyHrr1uir.
31. @yuKuI4Lr HecKoJIbKHx [epeMeHHbrx. llpe4en Qynrquu, HerrpepbrBHocrb. r{acrnrre

npor,r3BOAHbre.

32. flotnsrfi AI{QQepeHIIpIaJI. Teoperraa o froJrHoM rrpuparTl e:rt:atr QynrqHu HecKoJrbKr.rx
rrepeMeHHbrx.

33. lu$QepeHqupoBaHple crloxHbrx @yHrrlufi. Az$$epeHrlprpoB anue $yHrqzfi, 3aAaHHbx B

HeTBHOM Br{Ie.
34. t{acrHble [poI,I3BoAHbre Bbrcrrvx nop.trAKon. TeopeMa o cMerrraHHbrx rrpokr3BoAHbrx.
35. KoulJreKcHbre rrr4cJra pr ,{eficrsvfl :rran HrrMr{.
36. llepnoo6pasnas,Lr ee cnoficrsa. HeorpeAeneuurrfi r.rHrerparr Lr ero cnoficrsa.
37. 3aueHa repeMennofi rI LIHTerprrpoBaHLre rro lracrrM B HeolpeAeneHHoM rrHTerp€rne.
3 8 . Irlnrerpr,rp oB aHr.r e p arlu oH iurb Hbrx S ynxqed .

3 9 . LIur erpr,rp o B aHH e r{pp aulr o H aJrbHux S yHrrlrfi .

4 0 . Vlurerplrp o B aHrre rprrro Ho M erpuqe cKr4x Syu rcqzfi .

4l . OnpeAeneHHrrfi I,rnrerpaJr Lr ero csoficrsa. Teopeua Hrroroua-Jle ftluwp.3auena nepeueHnofi
I4 LrHTefpLrpoBaHLre IIo qacrrM B orrpeAeJreHHoM LrHTefpirne.

42. onpeAeneHHrrfi unrerpaJr c nepeMeHHbrM BepxHLrM rpeAenoM.
43. Heco6crseHHbre nHrerpanbr.
44. feorvrerpurrecKvre Lr SusnuecKlre [puJro)KeHr{q olpeAeJreHHbrx r4HTerpanoB.

TeopernqecKrre Borrpocbr K sK3aMeHy (nropofi cenrecrp)

1. ourosHrre rroHsrr.rr reoprru au0SepeHrllranbHbrx ypanneHnfi.
2. Aer$SepeHrllr€urbHbre ypaBHeHr4q repBoro rop.sAKa.
3. AzQSepeHIIuaIIbHbIe ypaBHeHLIr Bbrcrrux roprAKoB, AorrycKarouue rroHlrx{eHlre roprAKa.
4. lnofinofi unrerpan. OnpeAeneHze r cnoficrsa.
5. BsrqLIcreHI{e Anofiuoro r.rHTerp€rna B AeKaproBbrx KoopArlHarax.
6. Tpofinofi LrHrerpaJr. Oupe4eJreHre u ceoficrsa.
7 . Brr.r[creHr,re rpofiuoro r,rHTerpaJra B AeKaproBbrx KoopAr.rHarax.
8. 3auena [epeMeHHbrx s AsofiHoM LrHTerpane.
9 . llpulox enr4fl KparHbrx rrHTerpaJroB.
10. 9ncnoBble psAbl. Heo6xo4zurrfi rpLBHaK cxoAuMocrr,r ps1a. [ocraroqsrrfi rpLr3HaK

pacxoAt4MocTkr PsAa.
I 1. llpzsHaKr{ cpaBHeHkr.s [oro]KprreJrbHbrx qlrcJroBbrx p;rAoB.
| 2 . ITpuzH aKlI cxoAkI M o crlr rro Jro x{rrre JrbHbrx rrr{ c JroB brx psA o B .

13. flonsrHe SynKIIITI,I KoMnJreKcuofi [epeMeHnofi. llossrue [peAena v HerrpepbrBHocrb.
A. lubQepenqzpoBaHlle QynrquLr KoMrrJrexcsofi repeMeHnofi. Vcnosus Kouru-Pr{MaHa.
I 5 . I,InrerpnpoBanue SynKrlrrrd KoMrrJreKcsofi repeMeHHofi .

16. OcnoBHbIe rIoHtrLIs reopuu BepotrHocrefi. [eftcrnuflHa1co6rrrprsuu, cnoficrBa Aeficrsuft;gla[,
co 6rIru,qN,rn. O 6Irlee olpeAeJreHpre BeporrHo crtr clyrafi uoro c o 6rr rr4s..

17. KnaccuqecKoe orrpeAerleHple Bepo.trHocrlt cryrafinoro co6Hrraq. feouerpprqecKiur
BepoqrHocrb. llpnuepbr peureH prs. 3a4aq.

18. 3nenaeHrbl rou6nHarop[Kpr (uepecrauoBKrr, puBMerrle:avrfl., coueraHzr).
I 9. flpocrefiurne csoficrsa HecoBMecrHbrx co6';truft.
20. BeporrHocrb cyMMbr co6rrrufi.
21. YcnoBHzuI BepoqrHocrb. BeporrHocrb trpor{3Be rorzfl co6rrrufi. Hegaszcr.rMbre vr 3aBvrcr.rMbre

co6rrruq.
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22. Qop\{yxa uomrofi Bepo.rrrHocrll. @opuyna Eafieca.
23. llosropeHue HcnbrraHufi. OopMyna Bepnyuul.
21. OrrrxuHs llarltraca:a ee ceoficrsa. JloxaJrbHarr rr rIHreI-p€uIbHuuI reopeMbl Myanpa-Jlauaca (6er

.f,oKzBaremcrna).
25. ,[ncrperHbre crryrafinrre Berrlrr{LrHbr. Teopenra o HopMLIpoBKe. MoueHrrr AI4 cKperHbD(

c-nuafi n bD( B e JIpIr{Id H . @ yn xqIE.t p acrp e re re:ntrs, A C B .

26. P acrrpeAeneHue Bepuynnr{.
27 . PacrtpeAeneHue llyaccona. Csgsr Me)KAy pacrpeAeJleHpleM Eepnynnu v pacrpeAeJreHl4eM

Ilyaccoua.
28. OyHKTIHT paclpeAeireHlnr HerrpepbrnHofi cryuaftnoft sennrrr4Hbl LI ee csoftcrna.
29. flrcrHocrb pacrpeAeJreulrr HCB u ee csoficrsa.
30. HoprrailrrbHoe paclpeAeJreHr.re oAsofi clyrafiHoft BeJrlrrrr4Hbr. BrFrlrcreHr4e MareMarllqecKofo

o )Kr,rAaH prfl Lr Apr c rr epcn r{ H opM amn o fi cnyr afi u o fi s erplrrl{ H br.

31. @ynKulr{ pacrpeAeJreHr4rr HopMirnbuofi cnyrafiHofi BeJrI{qLIHrr. llpanulo 3o.
32. 3anvcr{Mbre r{ He3aBlrcprMbre cryraft HbIe BeJIIlrrLIHbI.

33. MoueHTbr clrcreMbr cnyuafinbrx Belr{qkIH
3 4. HopvrarrbHoe paclpeAeJreHr,re cr{creMbr cryrafi nbrx BeJII{qLIH.

35. OyuKrIu[ clyrafinrrx BeJrr{rrr{H. Oyurqur pacrpeAeJreHr.rr v rrJrorHocrb paclpeAelreur4s

QyHrqu u c tyuaitHbrx Berlrqr,rH.
36. llpeaeJlbHbre reopeMbr reopuu Bepo.f,rHocrefi.
37. Oqenrv rapaMerpoB pacrpeAerreHLrr. HecueueHHbre orIeHKLr. CocrosreJrbHbre oIIeHKI{.

3$$eru4BHbre orIeHKLr.

3 8 . .{oneplrrenbHbre rrHTepBirrrbr, AoBepLrreJrbHa.f, BepoqrHocrb
39. Bu6oporrHbrfi ueroA
4 0. Crarkr crlrr{ecKlre orIeHKLr [apaMerpoB pacrpeAeJreHllf,
41 . 3neuenrbr reoplrpr Kopp enflr\vLr
42 . Ct atu cr[rre cKzur rrpo B epKa cr utr4crkrqe c Kr4x rLIrI ore3
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Hoeropolcxn fi rocyna pcrBeHH br r-r yH rr BepcllTer H MeHu ^fl pocl aea Myaporo
K a S e ap a np LIKJI a.tIH o fi u are u aru KI4 H unS op rra ar L4Kpr

3xsarueHaunoHHbrfi 6nler J\lb 0
\-.{ ed Har .f rrc urr[-r Hua M are marn Ka (nro poE cerrr ecrp)
.Ju HanpaB--Ie HIUI no.f, roroBxu (c neUniLII bHocrLt ) 3 5. 03. 06 ArpoH H xe HepHq

HanpaB-reHHosrb (npoQunr) TexHHvecrctre cucreMbl n arpo6uruece

\l-# + n+ r
1. HccneAoBarb psA Ha cxoAr4Mocrb:

2. VzvesnTb rr opsAo K r.rHTerp Hp o B alalafl

'{* + 4n- 3

f (x,y)dx + f (x, !)dx.

3. BrrqprcJrl{Tb rlnoilIaAb, orpaHl4qeHHyro IrulvrflM: yz + xz - 2y = 0, y' + x2 - 4y = 0,

y = .fir, y - ft. ca.narb rrepre)K.

4.Haitru [pora3BoAHyro u B roqKe Mo rlo HarIpaBJIeHI{ro nerropa l:
LL = z2 * Zarctg (x - !), Mo(1;2; !), I = (L;2; - 2) .

5. Hafiru peureHze 3aAarru Kouru: y' + *= x2, y(L) = 1,.

6. Yragarb BLrA rracrHoro pelreHzx azQ$epeHuvalbHoro ypaBHeHI{q

y" * 4y' - 5y = 3xe-* - 2x + 12.
7 . I4z ypHbr, coAepxarqefi 5 KpacHbrx u 2 tep:rLbrx mapa, repenox{eH 1 urap B ypHy, coAep)KaIuyro 4

6ertrx u 3 vepHbx Lr 4xpacHux. lllap, BbrHyrbrfi uocre 3roro Lr3 Bropofi ypurr, oKa3ancfl rrepHblM.

Hafitu Bepo.rrrHocrb roro, qro 6sIrl [epenox{eH rrepHufi ruap.

8 . 3alaH 3aKoH pacrpeAeJreHr{r AlrcKperHofi cnyr aftsoit BeJrIltrrLrH s X.

Hafiru Ps,M(D, M(2X+5), D(n, D(2X-3).

9. ,{ocrarorrHbre [pH3HaKLr cxoAl4Mocru rroJroxr{TerlbHbtx qucrroBbrx pflAoB.

1 O.Oopnryna ronuofi neporrHocru. (Doprrnyna Eafieca.

fIprarr,aroHagaceIaHunxaQeApbI(-))-20-r.|IporororrNs
3ane4yrorqufi raQe4pofi ((DI4O)

L
n=1
-^l

J
-2

Xi -0,2 0 0,3 0,5 0,6

Pi 0,04 0,06 0,1 0,4 Ps
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Ta6ruua B.l - OurosHas rlplreparypa*

+Cu. ntpe6o7aHun n. 4.3.3 @t'OC J-l- + (xarc npa7LLno, npu uc nnb3oldHltzt e odposonaftt€nbuoJu tlpoqecce rl€\ahlHbtx utdauuii
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us uzdautni. vKa3aHudx e pa6ow,B npozp&t4Max duc4untuu (uodyteil), xa oduozo o1yuaroulezocn us ut'tcra tu4, oduoapeMettHo

o c 6 auaanlqux c o o mB e m c m syrcuy,ru du c t4ttruru u1, ('u o d1u u) ) .

Eu6nnorpaQn'recroe o[LIcaHI4 e Il:.EarrLTA

(anrop, HaHMeHoBalvte, BI{4, Mecro I{ roA vgpLanl4fl,, ron. crp')
Kor. ers. s

6u61.
HosfY

Harrqlre s 3EC

fleq arnrre l4croq HpIKll

l. Eepr'raH, f. H. C6opnr,rx 3aAaq no
yqe6.noco6ue. -22-e rc4., nepepa6.

-120041

Kypcy MaTeMarl,rtlecKoro alIaIru3a

- CfI6.: llpoQeccm,2006. - 432c WJT.

15

2. ilr.rcrynoe, H.C. [u$QepeHIII4zlJIbHoe 14 I,IHTerpiLIIbHoe IlctII'IcJIeHI4t :

yqe6.noco6ue AI{ Bry3os'. s2 r. T.1 . -VzA. crep. - M.: I4nrerpal-Ilpecc,
2006. - 415c. -12002,20041

31

3. flncxynon, H.C. [utpQepeHrlr4aJrbHoe H r4HrerpiurbHoe ncqucJleHw'. yte6.
noco6ne Anf, BTy3os s2r.T.2. -VIsr,. crep. - M. :llHrerpan-flpecc,2006. -
544c -12002,20041

31

4. f[luna.ren, B. C. Brrcuras MareMarvra : yre6. Ant cryAeHroB By3on. - 8-e

r,r3A., crep. - M.: Brtcruas IrrKoJra, 2007.'479,fllc. i vIr.

101

5. Brrcura.u MareMarLIKa B yrpaxHeHnsx Lr 3aAarlax ; s 2'a. q. I I lI. E.

[anxo [Ia aR.J. -'7-e uzg.,I4crp. - M.: OHI4KC: Mup u O6paroBaHl4e, 2008.

368 c.

10

6. Brrcruas MareMaruKa B yrpax(HeHpl-trx v 3araqax : s 2'1. q. 2 I fI. E.

[anxo [ra an.J. - 7-e uzg.,lrcrp. - M.: OHI4KC: Mnp u O6pasonanpre, 2008.

448 c.

7

7. Knerenl{K, A. B. C$opuuK 3aAarl ro aHaJll,Irlrqecroft reoMerplll'I

[3nerrponHuft pecypc]: yre6. noco6ne I A.B. Klerenux; roA pea' H' B.

EQnrvrona. - 17-e LBA., crep. - ClI6.: Jlaur, 2014. - 222,12] c.: r4rr. - Pexn't
Aocryra: WWW. URL: www.e.lanbook.com.

7

SnexrponHble pecypcbl

l. A.A. Jlapnu Kypc
http : I I alexlarin.net /

BbICUCfi MATEMATI,IKH

2.SnercrpoHHble yue6Huxu
http : //www. mathe lp. spb. ru/
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Ta6rau a B .2 -,{o uonHr.rreJrbH zur nprreparyp a

3an. raQeApo

( /A.,

En6nnorpaQ rue c xoe o [I4caHI{ e v3 rall^Lrr
(anrop, HaHMeHoBanvle, BLIA, Mecro I,I roA n3rant4fl, xon. crp.)

Kor.
3K3. B

6u6t.
HosfV

Hauqne s 3EC

fleqarrrlIe [croqHl4Ku

1. 3reuenru ruHefinofi anre6pu: Merot.yx.lAsr.-cocr. O.H. Eapcon;
HoefY. - B.H-A, 2005.- 43c.

10

2. OnepauvvHarBeKropaMa. V.l u2.MeroA. yKa3. / Cocr.
O.E.lllrEpoxoro6osa (nepepa6. r4 Aor. MII Z.f. (Drxrenrolrua, O.A.
OArHqosa; HIIZ.- Honropo4,1992). - HonfY nu. -fpoclasa Myaporo.-
Beruxuft HosropoA, 2011.

HIIIII{TI14E

HA

KIIM14

3. Meto.q KoopAI{Har Ha nJrocKocrvv B [pocrpaHcrBe [3nexrponnufi
pecypc]: V.re6. lloc./ Anr.-cocr. B.E. Prr6axosa; HonfY utu. -flpoclana
Myaporo.- Bernxufi Honropol,,2004.- 60c.- Pexnu Aocryra:
WWW.URL : https : //novsu.bibliotech.ru

9 Pexnu Aocryrra:
WWW.URL:

hffps : //novsu.bibliotech.ru

4. Onpe4erennrrfi r,rHrerpirn: MeroA. yxazauuxl aBT.-cocr. M.@.
Lllarnarona; HonfV m*a. -flpoclana My,uporo.- Benprruft HonropoA ,

2007 .- 38c.

1l

5. HeonpeAelennrrft r4Hrerpiu: MeroA. yr./ Anr.-cocr. O.A.
O4nnqon,B.M. @e4opora; HonfV nvr. fpocnana Myaporo.- Berplxzff
Honropo4 ,2004.- 39c.

10

6. racnoebre prAbr [Snexrponnuf pecypc]: rvrerol,. yxaz.l aer.-cocr. C.A.

{anaeea; HosfY lnra. -f,pocnara Myaporo.- Benurufi Honropo4,,2005. -
49c,- Pexna Aocryrra: WWW.URL : https://novsu.bibliotech.ru

t4 Pexzu Aocryna:
WWW.URL:

https ://novsu.bibliotech.ru
7. CrenenHble ptAbr. P.sArr Tefinopa [3nerrponnrrfi pecypc]: rraero4.
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