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1. UEJII4 EFIJ{ts44Cru4trJrr4lrhr

[mcqzunusa "Alr e6par4 reo u-9" o6ecleq[Baer rroAroroBKy tro
pa3AeJra.M : nznefinofi anre6pe z aH I{Tr4qecKofi reouerp r4ur, vrarpllqHoro r4cq
BeKTOpHOTO r4Cq.t4cn e}Jvrfl. ) ecKr4M crpyKrypaM.

Ile"unvru ocBoeHuq Arrcuurr rfHbr <Anre6pa 14 reoMerptrfl,, flBJrflrorcfl:
l. @opvrrnpoBaHr.re HaBBTKoB Jrorr{ ECKO|O MbITJICHI4'

X HABbIKOB I{CIIOJIb3OBAHLIfl M2. (Doprr,lupoBaHr4e rpaKTkrqec
MeroAoB z Sopvryn.
OsuaKoIuJIeHLre c ocHoBaMI4
MATEMATT4KI4.

flo4roronrca B o6tacru
MaleM arvqe cKurx vroaeleft

qecKZX sreartuir rlo KJraccnqecKLrM

nocTpoeHr{rr zcrroJrb3oBaHkrt pa3nvrq

2. MECTO Wr HhI B CTPYKTYPE OTIO]TI BO

v.s" orHocr,rrcr K 6asonofi qacrtr 6lor<a
anpaBneHLrro <lJpzrna4nax MareMarLrKr

HAMU

HOBbIBACTC' HA 3HAHI4I{ IIIKOJIbHO|O KV

ncrronb3oBaHbl B Arlcldkrrr Jrvrmax: yzcneu
eHtrfl,, [zcrpeurax MareMarrlKa, Tec
Tr4Ka, Mero4rr orrrr4Mu3aqzu, AnropHTM
eroAbr nporpaMMkrpoBaHLrs, Koultroretr

IOIIIEIOCq, OOPMlrPytEMhrE B
vrfl [vrclllrrurr4Hhr (Mo IY nfl)

rrJrr{Hbr odyvaroquitcx AonxeH o6tat
rr KoMrrereHrlrrfl Mr{ (OIIK) :

a}ILIfl, eCTe CTBeHHbIX HayK, MaTeMaTLIKI4 U
ukr'- rrpr4Hrlr4nhr reopufr, cB.rr3aHHbrx c

ofi (orIK-1)

J.

4.

M
'frflt



B pe3yJrbrare ocBoeHkrf,

cneAyroxrlurr,rra upooeccrroHaJrbrrbr

-e-cqLrrrJrr4Hbr o6yuaroqwfics, AonxeH o6
r{ KoMrrereHrlnqMr (IIK) :

-OIIOCO0HOCTbIO IIOH aTb, coBepIIIeHcTBoBaTb kr npr4MeHtTb
c oBpeMeHH bII4 MaTeMaTI4 qeCKr4Ll napan (Itrt-2)

B pesynrra"Te ocBo eHvrfl, Aucqznldn o 6yvaroq uirc s. AonxeH :

3narr:
ocrroBbr: nurnefiuofi a-ure6prr vr alt

BeK ropHol. 0 zcq pIcJI eHItfl., ocHoBbr

Vurerr:
- IIpIrMeHr'lrb TeopeTLTrrecKlre 3HaH

- npoBoltulb aHaJrr{3 ra o6pa6orry

LITLIIIecKOU reoMeTpvlv\ I[{Ttpl4qHoro LICqUC[eH

re6pazvecKx crpyKryp (OIIK- 1 );

npkr peueHr4r,r MareMarlrqecKr4x 3aAaq (OIIK- 1

crrepr4MeHrarrbHbrx AaHHbrx (IIK-2) ;

M arlaq e cK vrx 3 a p.a..r (|ft ( - 2 )

B.na.uerr,:
- ocHoBIIbIr{r4 rrprreMaMr,r pelreHr4s

4|.. CTPYKTYPA c oAE P)nAHUr E frilCr\VrrrJrr4 Hbr

4.1.'IPyAOEMKOCTb r4 i MbIE KOMIIETEHUI4TI

O6qas rpyAoeMKocrb LIHII cocraBJurer 9 ga.rerHrrx eAlrr{uq (324
5 saqerHrD( eAr4Hr{u s 1 ce u 4 sa'rctHbre eAuHrrrlbr Bo 2-otvt. Pacnpe4
TpyAoeIv[KOr3TLI IIO BLIAaM 3AHflTVM R [peAcraBJreHo e ra6rlrqe.

PasAeu

AI4CIIUIIJILIHbI

BzAu yre6uoii
caMocTo.gTeJlblrvlo
H rpyAoeMnocrr (

pa6ory cryAeHroB
.racax)

O6revr
yue6uoft
pa6orrr c
npr4MeHeHI{eM

rrHTepaKTr,rB-

Hblx
MeTOAOB

(nuacax/Yo)

Oopurr rerc

KOHTpOnt

YCIIEBAEMOCTII

HeAeJUTM

(f oprvra n
arrecraquu (
ceMecrpaM)

4.1.1.,4.r.2.

4.7.5.



4.1.8.,4.1.9.

4.7.r2.,4.r.r3

4.1.14.,4.r.15

3rsaueu(36)

4.1.17.

4.1 .1 8.

4.1.20.

4.1.20.



Bcero qacoB no 2-u

ceMecTpe

Bcero qacoB

4,T.1.

4.t.?-.

TEOPE

CEMEC]TP 1

Lrrana (CI4CTEMA JIIIHIE
AJIfEFP{)

BTOpOTO r{

eHeHLrfi

Marpzrlbr; crpoKr{, cror6qu. Cr.oxenze
. TpancuoHrrpoBaHr{e Marpr{q. Csoficrna

ouepaqufi , llpousneAeHr4e zq. Accoqtrarr{BHocrb rrpou3BeAeHr4{. ApV
ceofi r;rsa rrp oLr3B eA eluurfl rI.

ft . CosN,IecrHbIe, HecoBMecrHble; on4.I.:\. Cucrevrr nunefinrrx ypaB
Heo[peAeJreHHbre czcreMbr. arpur\a cucreMbr. PannoculbHhre czcreMbr.

r4fl. cvrcr eM. Kpzrepzfi Kp o ner<ep a-Kauermz
en.rarHfi nz4. Mero4 faycca. O4nopoAHbre

3uevrenrapHble upeo6paso

cr4.cTeMbr JII4Her4Hbrx ypaBHe ft . @yn4aMeHTaJrbHa-fl clrcreMa peurenzfi .

4.I.4. Orrper4enzrerrur, r4x c ,[oJrzToJrb TpeyfoJrbnofi uarpvrlbr. Teope
eAlrFrcrBeErHocrrr. Muuop u
crpor(e (cron6qy). Oupe4en

qecKoe AononHeHze. PasnoxeHr4e rro
b rlporr3BeAeHr4rr Marpr4rl. Oupe4envreJrr4

MaTp.aq cileqv€urbHofo Bkr4a

4.1.:;. Ofparuax Marplrqa; orpeA

COBMECTHOCTI,I CLICTEMbI.

4.t.22.-4.1.24

4.1.23.,4.r.24

4.t.25.-4.1.29.

4.r.25.-4.1.29.

4.t.30.-4.r.33.

4.1.30.-4.t.3:t.

3rcsanaeu(36)

MaTp.arlbr.

HVre u eAr.rHcrBeHHocTb. @opruyna o6parnofi



4.t.5.

4.r.7.

r4cTeM nr4HeftHbrx ypaBHeHr,rfi MarpLrrr

TBOBaHr4.fl HeHyneBOrO perIeHr{rr y

Topa, opr. KoopAr,rHarbr BeKTopa, r4x

HaA BeKropaMvr. llpoerqur BeKropa H

I{HATAX.

ue, $vrsu.recrzfi cMbrcJr, csoficrsa z

IleN:ropnoe [poIl3BeAeHZe. Onpe4enenue, $uzuqecrufi cMbrcJr, csoficrsa I
3?IIIIICb B KOOPAIIHATAX.

Cvreruanno e [p oLI3 ne4enu{. Qnp e4eneune, cnofi crBa v M eroA Bbrqr,r cJreHLrt

f eorrerpu.recKzfi cMbrcJr.

TJIABA dITI EI4HbIE IIPOCTPAHCTBA>
4.I.I1 Oupe4en:eHlre r4 npr4Mepbr nefinrx rpocrpaHcrn. llpocrpaHcrBo crpoK

(cron6qon). llpocrefrurze fi crsa aKcr4oM. IIulg'eilrrtas. 3aBLrcr4Mocrb Lr

He3ABr{Cr4MOCTb BeKTOpOB.

BeKT'opa B AaHHoM 6a"sIlce.

;. Pa^snoxeHkre BeKTopa uo 6asvrcy, KoopALTH

epHocTb rrpocTpaHcTBa.

4.I.I2 Cra:rxpnoe rpolr3BeAeHr4e nnefinou npocrpaHcrBe. Enr<nz4onrr
nlpoorpaHcrBa. HepaneHcr Koruz-EyH.rrKoBcKoro. .{nzna BeKTopa.

Vron MexAy BeKTopaMrz. OproroH€rJrbHbre 14HepanencrBo rpeyroJrb
o pr0HopMr{poBaHHbre 0 a3r4 ; TeopeMa o p€r3Jrox{eHvru BeKTopa no
o proHopMrlpoBaHHoMy 6 a3r+

4.1.13 JlzrrefiHnre oneparopbr. rznefinux oreparopoB. Marpzqa wrnefi
oneparopa. B urzcJreHlre BeKTOpa C r{CrroJrb3oBaHLreM MaTpllrlbr
oreparopa.

4.1.I4 CoeicrseuHbre qLrcJra 14 BeHHbre BeKTopa. Teopeua o BbIrrLrcJreHVV

COOCTBCHHbIX IIZCEJI 14 BE

4.L I 5 flpo6neua Ar{aroH€rrruza4ulr nefi noro oneparopa.,{zaron aJrvrcarJurfl

JrrrHeI4HOIO OnepaTopa, r{M fo rrpocTon cneKTp.

4.1.8.

4.L9.

4.1.10



CEMEC:IP 2

IJI^A,BA ECKAg IEOMETPtrLf,>
4.1.16 flprrrraax rvrnufl Ha rrJroc BerropHoe, frapaMerpr4qecKoe z o6rqee

ypaBHeHr4e upxrvrofi Ha rrJI Berrop, nepneHAaKynspHbrfi npnrofi .

Bs aril\,rHo e p acnono)KeHr4e rlpflMbrx Ha rrJrocKocrrr. PaccrosHrde or rorr
npruofi. lJanncr; ypaBHeHkr{ rlpxvrofi rro 3aAaHHhrM oJreMeHraM (gne rourz,
Toqlia u BeKTop neprreHAr,rxfrlrpnrrfi uprvrofi, TorrKa z
upruofi). B:aurrruoe pacro4ofreuue npxvrofi kr rorrK?r.

npocbr, rrro t4 nuure).
KOe v napaMeTpzqecKoe ypaBIJeHLrfl.

crBe. Bsalrl,rHoe paclonolreHr4e nps
oe pacrroJrolceHkre AByx rrprMbrx B

uuep6ola. llapa6ona.
ofo rrop{AKa K KaHoHlrqecnoMy Br{Ay.

HHbrx KprrBbrx BTopofo nop.rrAKa.

rrcorrAbr. O4notonocrnufi z
lruirecKrlfi u rzuep6orz.recrzfi
TOpOfO rroprAKa.

TJIAFA (MHOXECTBA>
Hocrb. llycroe MHomecrno. Axcuoua
oxecrB ycnoBr{eM. Onepaqzkr HaA
apbr, AeKapToBbr npor43Be.4 eHa;,5.

Ho-oAHo3HarrHbre (uurercrunurre)
o 6p axeuz.s. KoN{no 3vrr\Lrfl. oro 6paxenzfi ,

). Buexquu. O6parnoe oro6paxeHue.

IIHbIC 14 CIIETHbIE MHO}KECTBA.

eKcI4BHbre, cI{MMeTpr4qHbIe,

f JIABA (AJIIEBPAI4IIE CKI4E CI4CTEMbI>
4.t.2,6 Ouepaqz[ Ha MHoxecrne, r,{ yrarkr BHbre, ac c orlr4arLr BHbre. Hefi rp alrnufi

SJIeMeHT, efo eAITHCTBeHH ([). O6parr4Mbre oJreMeHrhr. Cnoficrsa ou
odpauleu wx (!). Monoz4, nna. llpuMepbr.
fpyrurr, rroAlpynmr. A rpyrrrrbr. llpzrvreprr rpyrr. llopr4orc eJreMe

nop oxAeHHafl o IJJvrM sJreMeHTOM.

BeKTOp HarrpaBJreHHbI

4.1.17
4.1.18

4.1.19
4.t.20

4,1.21

4.1,.27

u rollrAoK rpyrrrbr. llo4rpy

lto



4.1.28 I'pyuna roAcraHoBoK.
flpyilrrbr IroAcTaHoBoK.

KB a,n[paTH6rx yp aBH eHLru

4.1.'32 Mnoro.rfleH, crerreHb MH

MHO]|OIIJIEHOB.

Tp al9no: vrryrkr. Te op evra o crrcreMe rropoxAaroqrlx
t{err{ocrr 14 HeqerHocrb noAcraHonrcu (!).

rroKunareJr bnafl. Qopua san K. rrvrcra. Cnoftcrso KoMrrJreKcnofi ercuone
(Dopuyna Myanpa. Ceo MoAynr KoMIrJreKcHbrx qrlcen. Peureuze

IOJICM KOMIINEKCHbIX qLICEJI.

(nena. Onepaqu Lr lr.a1 MHoroqne laaMr4. Konrqo

4.I.::\3 Kopnz MHoroqJrena. Teo B*y. OcnoeHa.f, reopeMa anre6prr



6.

s. o EpA:loBATErbHhrE lrnxHo-uorrrr4

5.1. AnlunHue n rrHTepupf"r"ue Qopurr o6yveHur
C qermrc cpopnanpoBaHzrfl u f{:nurv-a npoQeccr4oH€urbHbrx HaBbrKoB cryAeH

Hbre n LrHTepaKTr4BHbre Qopnmr npoBeAeHbre n LrHTepaKTr4BHbre QOpntrr npoBeAe
oir, pa6orofi: KoMrrbK)repHbre czMyrtxr
Hbre AoMarrrHr,re pa6orrr.

TyAeHTOB

) pa6ora cryAeHroB BKJrroqaer 3aKpenne
'I'eoperrqeclKofo Marepl4aJla npr4 rro4foroBKe K BbrrroJrHeHrrro KoHTponbHbrx 3aAaHr,r
TaKXe np,Z BbIIOJIIHeHI4IZ znz4yalrnofi 4ovaruuefi paSorrr. Oc
caMocro-flre.nrnoil pa60ru - rasyverfile nr4Teparyphr rro peKoMeHAoBaHHbrM rrcrotrHr4
14 KOHCIIeKTT/ JreKrII4rr, peureHl4 e HbIX [pe[oAaBaTeJreM frpaKTI"IKId 3a4aT],.

5.3. My"urrrarrle4ufinue rHoJrorurl o6yueHrlr
Herco'ropue r43 neKrlr{oHHbr 14 [paKTlrrrecKrlx zausruit rrponoA_rrrc_fl B B

ayAHTOpIdId C r4CrrOJrb3OBaHr4eM KOMnbrOTepHnpe:eHraqufr B Mynbrr4Me4rafino
rpoeKropa.

Cry4r:urar4 npe Kounrrorepr$le
TexH onol'I4Ll I4CITO Ib3yrOTCr AJI,tr

B

ITfl

14)

trc

)a
BA

M

to

Kypc nerqzfi.
pacqeToB.

I) parlralx Aot(yMeHra dloroxqHiae o pefirzHronofi cucreMe KoMrrJreKcHofi oqen
zHauuir cryAeHTon> paspa6olarf fernarvrenr rrpoBeA eH:ufl r{ orIeHHB aHLrfl
KoHTpoJltbuux 4efic'rF/uir. [pollf4ypa oqeHr,rBaHr4flzuauvrit,yveuuit,HaBbrKoB rro
AI4OIII4IJII{H e BKJrrouaer yqer y cfleuruo crr4 Bbrrro JrH eHr{.fl p xla nrep oup raxrufr :

or, pefrrzHr-KoHTponefi); caMocrorreJrb
pa6or r{ Ap.) 14 rpoMexyrouuofi
ru exsaNaeHa).

t. llolulstvl cnI4coK reoperialrecKl,rx BorrpocoB npoMexyro.{Hofi arrecrar\uv
(necnreHxeMaf, 

"u.t"j.

fl KoMrrbrorepurrfr

EKyrrIEro KoHTPoJrfl yCfrEBA
ATTE CTAIIUTA fIO I4 TOTAM

-METOXI4I{ECKOE

2. 'llznonue Sopuu reryulefi arrecrarlkrra (Kp).



bHofi pa6oru (TP).

oueHoqHblx cDetrcrn (cana.{) r/c.Trnn

efirr.urr-rcoHTpoJrfl
Pefirznr-r<osnbonr 1.

<<Cucreurr nuHefinux ypaBH ir u varpurrHar anre6pa>>
Konnponrnax. pa6 ora K pe to. Tzurr 3a.Ua.r.
[ . leficrnvrfl c Murpw{aMr4.

I{ Mr4Hopbr. PagloxeH}re onpeAeJrureJrr rro

LIUbI.
grrcreM lranefinrrx ypaBHeHr4fi vralux roprAKo

s2.
KropHa-fl alre6pa>

2,. Basvr'c. llpeo6parosaHrae 6
3. JlunefiHbre oreparopbr. Marp
4.. Enrcnu4oBbr rrpocrpaHcrBa. q e c c oproroHaJrrl3 aqvr z fp av a-IJJrtugr a.

IlpolrexyrorrHafl arrecra e Sopue 3K3aMeHa.
Boupocu 9K3aMeHy.

Marpuqrr, Br,rAbr Marpvrl, Jh.rue o[eparlr4 kr Ij,aA Ma rpvrlaMLr.
Yuuoxeur,re Marpr4rl. Tpaucn r,re Marpv rllr. Cnofi crna ofleparluu rp aHcnoHll
llo4criluonru. Onpe4eJrr.rreJrr{.

flparcru.recKoe BbrrrrrcJreHl{e or
crBa orrpeAellrreneft.

. Teopenra Ilannaca.
O6palrax Marpr{qa. 3nervreH:rapn
BbI[{I4CJIeHLI fl , p aIJr A M aTp I4IIbI.

Cracrel,rrr nzneft nru< ypaeueuuii.

upeo6pa: o Barr:zfl. Marpr{rlbr. P aHr uarpzqu. Cnoco 6rr

Cnoco(iu perrreHr{tr crrcreM Jrr{

o6parnofi Marpr4rlbt.

Marpzqa repexoAa.
ruuefinoro olepaTopa,

l.
2.
J.
4.

5.

6.

7.

2. Anre6par4\recKr{e AorronHeH
rrJrLr cTon0qy.

il. OdparH afl vrutp:zqa. Pasr vr
4. Marpru.rHnrfi MeroA perueHr{

Pefiruur-x
<<Mero4laycca.

I(oHrpo,nrua'l^ pa6 ora r pefirzn
I . Merc,A faycca,

KoHTponro. Tznrr 3aAaq.

2. Mo45tlb BeKropa. Hanpanrr KOCI.IHyCbT.

3. Kpurepzfi ronnzHeapHocrt4 KTOpOB.

4. CnanrpHoe [poz3BeAeHr{e
5. BexropHoe r4 cMeruaHHoe n

Peftrunr-ro r3.
<Jlunefinhre rr Ba)

Konrponrnaxpa6ora K pe HTpoJrrc. Tztrr 3aAaq.
l. JluuefiHo 3aBzclrMbre u Jrr{rre o He3aBr4crzMbre cucTeMbr BeKTopoB.

.purepuft coBMecruocrrr cr4creMrr m.rnefi srx ypanneuufi
Hbrx ypaBHenuft: MeroA faycca, (foprvrynu Kparuepa, uer



TopaMr{. Koop4zuarbr BeKTopa. Cxalxpuoe

r{cr4MocTb BeKTopoB.

aHcrBa. llepexo4 K HoBoMy 6azucy.
efi noro npeo6paso BalaLrfl.

uru-Eyun<oBcKoro. OproHoprr,rvponauuuft 6ar

TrrrroBbrx pacqeToB.

wrHafl anfe6pa)
1. Kpzlepnfi KponeKepa-Kare{nr4 coBMecrHocrr4 cLrcreMbr.
2. Cuoc,o6rr peruenrrf, clrcreM

Kparnrepa, MeroA o6parnofi
1). O4nopoAHar cracreMa Jrr{He

peulr:nufi"

HefiHbrx ypaBHeHr4fi: nrero4 |aycca, $opvrynrr

ypaBHeHlrfi . (DyH4arraeHTaJrbHar. cLr creMa

4. Cr'lofi.crBa orrpeAenzrenefi "
qr{cireHne orrp eAenr4Teneft Bbrcrrrrlx nopf, AKoB.

5. PeueHvre MarpLTqHbrx uit.

Tznosofi
<<B err:opn ax atln. e6p a. Ilutteir bJe rrpocTpaHcTBa>
Cranrpnoe [porr3BeAeHlr e
B er<r:opuoe [poLr3BeAeHrle

n. llpoerqu-rr BeKropa Ha ocb.

Cueurann.oe npor'r3BeAeH?re poB.

JIuue'itlglas Ko M 6r4H arlr4.rr B e n. Ba^:zc. Pasvrepnocm rulnefiHoro
npoc)TpaHoTBa.

1i. llo4rnrpocrpaHcrna nznefiHo

1.
'.?..

.,
-).

4.

6. flpeo6p€r30BaHn x 6azuca.
0€l3ucax.

'l . Jlvtlr'eirHhre oreparopbr.
prBHbrx 6itsucax.

Tenyquifi rcoHrpoJrb B

Pefirnnr-

B3r ar.n\aHo e p ac[ononteHkr e
Paccro.aHne or roqKr4 no n
lhtocrocrb B rrpocrpaHcrBe.

4rropoB.

rrpocTpaHcTBa.

b MexAy KoopAr,rHaTaMr4 BeKTopa B pEl3Hbrx

MelKAy MaTpzrIaMV rrulIeLrlJofo orrepaTopa B

ecrp.
e pefiTrrHr-KoHTpoJrfl

r 1.

rMbrx Ha rrJrocKocTt4.

fr,fOfi.

Mafl
T{LIfl.

1b
Crs

2

<Ilpnlrure Ha rrJrocKocrrr rr B TpaHcrBe. lhocr<ocrb B rrpocrpaHcrBe)
ll.onrporlrna.a pa6ora r r-KoHTpomo. Tzurr 3aAaq.

It.

"L,
.)
:t.

4.

llpxvrar Ha rrJrocKocrrz. Pa^:n qHbre BLrIbr ypaBHeHr4r4 npsMor{.

5. flll.rvrar B .rpocrpaHcrBe. KaK JrLrHrrr nepeceqeHLrfl. AByx
npxuofi lr rrJrocKocrr4.6. HerxoxAen.He rolrKr4 rrepece

IIJIOCKOCTCI{.

c.

tl



KourponbHar pa6ora r pefirznr-KoHrpolro. Traurr sarya-l^.

1. Knappau4qHbre Sopvru. llp{epaerule KBaAparlrquofi Sopvru K rJraBHbrM ocrM
2. 3mlrnc.

<Kna4pau4qHbre Kpr4Bbre Broporo nopflAKa)

5. flpeo6pa3oBaHLre KoopAr4

onrponr 3.

cI{cTeMbI.))

rroAcTaHoBoK.

ypaBHeHLr fi, :rra4 rroJreM KoMrrJreKcHbrx rrr4 c eJr.

1.

2.
3.

4.
5.

6.

IlpovrexyrorrHaq rlrrfl B Qoprue 3K3aMeHa.
Boupocr,r 9K3aMeHy.
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