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oEHr4fl ArrcquurrrHbr

<[uQ$epeHrlr,ranbubre ypaBrleHl{t)) fl.

aMr,r lrccJre roBalvfl. Ar4naMilKvr o6rerton,
<[uQSepeHrlr,ranbubre ypaBrleHl{t)) tBJ

aMI,I lIccJIe roBalvfl . Ar4naMilKvr o 6rerto n, K c

gsrenuir u flpoqeccoB, IrpoltcxoAtlq]Ix B rII

IIHbI B CTPYKTYPE OIIOII BO

paBHeHr,rf) orHocl,ITct x 6agonofi.racrz OfI
Hlpopnaarura>.
o6yraroulraNrcs Heo6xoALIMo klMerb reoperl,Ir

gsrenuir u flpoqeccoB, IrpoltcxoAtlq]Ix B rlpll

IIHbI B CTPYKTYPE OIIOII BO

3. KOMfIETEHUI,IU O ITIETOCfl , OOPMIIPyEMbTE B PE3vJIbr
Iu c rlr4rrJrrrHbr (MoAvJrfl )

B pesynrrare ocBoeHl{fi o6yrarougfi cx 4orrreu o6 nalLar:o:

o cllocooHocTbro 6agosrre gnanvrg. ecrecrBeHHblx HayK, MATEMATI,I 14

cnu$opvraruxu, ocHoBHbIe

[pkrKnaAHofi vrareuaruxofi rz

KOHIIeIqIII4, IpLIHIIIIIIbI TeopkrvI, cB.fl3aH

ran(f oprrrarzrofi (OIIK- 1 );
coBeplrreHcrBoBaTb vI rrplrMeH{Tb coBpeMeH bII{o cuoco6HocrbFo rIoHI,IMarlb

MareMarr,rrrecnzfi anuapar (I -2).

yMeTb rrpr.rMeHtrTb

r,rccJre,il.0BaTellcx.ofi u

3HATb OCHOBIIbIE [IOII'TI4{. KO 14 r,r M eroAbr re opr4r4 av (p (p ep euul{ aJIbHbIX y p asueuuit;

OCHOBHbIE

npraxra4nofi

BJraAerb coBpeMeHHbIM MaTeM M arrlaparoM.

4. CTPyKTyPA I4 AEPXAHT,TE AT4CUTITIJIITHbI (MOAyJIfl)

O6rqas rpyAoeMKocrb cocraBr.ser 4 gaqerHrre eAuHlIIIbI, |44 raaca.

br reopulr an$(pepeuuu€ulbHblx ypaBHeur
OCTI{;

yre6noft pa6orrr, BKrroqa.{
ocTorTeJrbHyro paooTy cTyAeHToB

r.r rpyAoeMKocrr (n vacax)

pa6or:n,
c rrpr{MeHeHr{eM

lrHTepaKTrrBHbrx

MeTOAOB

(nuacax / Yo)

PagAel (rerua)

,Ditlcul{rur.rrHbI
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OcHosHlre roIUITrIt
reopuu oAy.
flpnuepu. MeroA
I43O(JII{H.

3 1 4 2 4 2 (s0%)

z I4urerpupyeunre
'fr,rrrEr oAy repBoro
nopflAKa.

a
J 2 6 8 4 (s0 %)

3 Teopeua
Gyrq(]cTBoBaHr{f, rr

eALIEICTBeHIIIOCTI{

peruf)Hwr 3a\aqv
Itouru.

5 J A r (s0 %)

4 Ypanneunx,

AOrryCKaroiltlle
IIOHIIX(CHI{f,

noprrAKa.

J A z 2 (s0%)
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rnnerftnrrx O.[Y.
tDopvryra lIvryYwua
-- OcrporpaAcroro.

3 5-6 2 8 3 (s0%) PK1

6 flonmaremnas

Qymcqux MiIrpLrIFI.

J 7 4 | (s0 %)

7 Jhaneftnue 0[V
Bbrcr[rrx nop.rrAKoB.

MeroA BapuaryLr
IIOCTO-f,HHbIX.

a
J 8 2 6 2 (so%)

8 Ilo4t5op qacrHblx

perur:Hr.rft nunefinux
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9 Kpar:nrre 3apla.rv. 5 ll 2 4 2 (so%) PK2

l0 (lco(irre roqru
tnne:finrrx
ABTOHOMHbIX CIICTEM

HA II.IOCKOCTI{.

3 I2 2 4 2 (so%)

11 3asz.cr.rMocu
peruonnft OAV or
I{aqaJIbrrbIX AaHHbIX.

Vpannenne n

BApu'.a\wx.

J 13
a
J 4 2,5 (50 %)

12 3anucranrocrl
peurenufi O,{Y or
napa,Merpa. MeroA
Miuroro napaMeTpa.

3 I4 J 4 2,5 (50 %)
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s. oBP BATEJIbHbIE TEXHOJIOIUU

1. Jlercquonuo-ceMI,IHapcKat
garurras).

o61"{eHur (rpa4zquoHHble rreKu]ul u

2. O6yrenne B Marnbrx rpynnax (
.refloner).

I,Ie [paKTuqecKl4x paooT B fpyllllax I,I3 .4Byx kInI4

3. Texnonorzs pa3BvrLr*
Kpurr,rqe()Koft orleHru n

fo MbrilureHlls ([pI4BkIBaHpIe cTyAeHTaM

ux peureHIaft).

4. flpone4enze zawruft c np
ner(Topa u npe[oAaBarem).

rreupreM KoMrrbrorepHbrx rlpe3enraquti (na ycvt

B aKru:suofi z nureparcrunuofi dto rrpoBoAfl rc s. 5 Uyo ayAl4ropHbrx zaHisruil

6. OUE]HOqHbIE CPEA BA AJTfl TEKYIIIETO KOHTPOJTfl YCIIEBAEM
ATTECTAIIVU ilO IITOIAM OCBC

OEECIIE

)

HVIfl
TIIIE

B paul:ax AoKyMeHTa (( o pefirunrosoft cracreMe KoMrr.uerccHoft oIIeHKrr 3H

cry"qenroB) pa3paooTaH pern lpoBeAeHl{s I4 oIIeHI'IBaH}Ifl KOHTpOJITHTX Aefi

flp oq elryp a o IIeHI4 B aHI4 x 3nauuir,
BbrrroJrr{eHLrfl pflIia Mepolpl4fflI4
ron'rponeft); caMocroflTenrnoft

vfi, uanrm.oB rlo AI,IcqrzrIJIuHe nrlrouaer yrer
TeKyrqero KoHTpoJI{ (KOHTpOnbHbrx paoor,

(rranonrrx pacqeroB, KypcoBbrx pa6or Lr

lpoMe)Kyro-r.Hofi arrecraqun (sa 3arrera c oqeurcoft uru exsauena).

lly6nzrcyenable KoMnoHenrrr (DOC :

1. llorHrsrfi cnucoK
uacrs).

BorrpocoB npoMexyro.IHofi arrecraquu (

2. Tunosrre (fopuu rercyuefi mquu (KP).
nofi pa6oru (TP).

orleHoqHbrx cpe.{crB (sa4au), I4cnonb3ylorct Marep

clreur4aJrbHbrx caftros.

KoHTpoJrb n Qopue pefirnnr-rcoHTpors.

Pefrrruur-rconrpo.rrr Nbl auSt[ epeuquaJrbHbre ypaBHeHrrr
IIopsAKD)

3. Tunosne (fopuu caMocroqr

flnx renepvtpoBaHvlfl. cuenxervrofi .i

ilPO]VIEXYTOqHOfl
ArrcuzIIJIr4Hbr
CAMOCTO,flTEJIbHO

O4Hopo4uoe sz(p(fepe
JlznefiHoe ypaBueulle
Vpanneuze B rIoJIHbrx

YqEBHO-METONITTIE CKOE
ABOTbI CTYNEHTOB

l.
2.
a

4.

pa6ora x peftrraHr-r<ontponro NrI.
Trznrr sara.r.

bHoe ypaBHeHr,re.

rroprAKa. VpanHenue Bepnynnn.

Ypannenue, rroHr4xeHlle ilopt4Ka.

rep



5. tDra3nrrecxas itaI;aqa.

Peiirunr-rconrpo.rrr J\b2

Ko

1. -llunefinoe ypaBHeu]re
perleHr{r.

}/croftqrsocrr peruenzfi

)rcnoBI,IeM IIo ollpeAeneHl]
l/croftqranocrb HyJreBoro

lMeroAu perrreur,r{

nanefinrrx, Bepnynnu.

e au$QepeHrlrraJrbHbre ypaBHeHrrfl rr crrcreMblD
pa6ora r peftruur-ronrponro Jrlb2.

Tzurr 3a.rlaq.

HHbrMr{ nos(p(puqneHraMrd. MeroA uo46opa

bIK3AIIETYCOUEHKOII.

peHrlr{aJrbHoro ypaBHeHuIfl., efo rIop.'IAKa I{

bHoro ypaBHeHl{.f,.

ft c pa3AeJrrrorrlkrMr,rcr [epeMeHHbrMI4, oAHopo

B rro JrHbx ara$ (| epeu \ilaul,m,x.
reoMerpfirrecrufi cMbrcJr gnx ypanueuuit

w, AonycKruorq[x IloHrrxreHue [oprAKa:
BAIJVTS) OTCyTCTBI4T 3aBr,rokrMot4 rrepeMeHHOVI 14 ee n

nesasuclrNlofi nepenaeunoft, ctryuafi. oAHopoAHocrI{
lpor,r3BoAHbrM.

$oprrayna lluynunnx - OcrporpaAcKoro Ant
brx ypaBHenr,rfi nepnoro rop.sAKa.

2.

3.

lVpanneuue 3finepa.
JInHefissre crrcreMbr c rrocrorHHbrMr{ xos$(fnrlueuraMl{. MeroA
lrpor{3rBoJrbHbTx [ocrorHHbrx.

4'. lVlerol lr3oKJrr{H.

5. J(paenax sa4arra.

Pefi rnur-rcornrpo.rrr Nb3 pyeMocrb perrreHrrfl rro [apaMerpy. Ycroiluu
perrreHrrrr au$QepenqrraJrbHbrx yp anuenraft .>>

pa6ora r< pefirraur-ronrpomo Jrlb3.

l Jlpousno4nax rro tr

;1u$ (f elpeurlrriilrbHofo y

Tvnrr 3aIraq.
VTV fIO HAIIAJIbHbIM .IIAHHbIM OT

2.

aJ.

4.

J1pousno4nar" no
vg..

}IJIII [O HATIAJIbHbIM ,IIAHHBIM or peruenufi

4z (p $ ep eurlr{ilrrbHbrx t4.

qrlilrbHoro ypaBHeHkr.f, c yKa3aHHbIM Haqail
rrr{Bocrr,r uo JlxnyHony.

Hr,r{ c rroMorrlbro reopeMbr Jknynona o6 ycro
ilo repBoMy rnpuOn

5. J]a-reprutr Ha rlrlocKocrrl 3 TpaeKTopuft cucreurr s6rl,Isu teaqaJra KoopAI{Har
lroMorrbro $yur<qru
perleHl{t c}rcreMbl

rur6o YeraeBa lrccneAoBarb ycrofiuznocrb Hy

[porvrexyrounajr
JBo[t

un n rpopue sa.r6ra c oqeurcofr.

lfousrue o6rrxnonennoro
lfousrne zurerpamnoft
o6rrnuoneunoro 4nQ(pepen

. flonsrue o6ruero v qacrnoro
1.

lMeroAu perreHrs
lfocranonr<a 3ana'qv. Kourtr:
rropsA.Ka.

5.'feopeua cyruecrBoBaHlI4 t4 eALTHCTBeHHOCTU peilreHr,It 3allaqpr

IOKA3ZTTEJIbCTBOM METO.IIOM AoBareJrbHrrx npu6nzNenrafi ).

2.

n

tl,.

6. (Jcuonnrre rr4rrbr

HerroclpeAcTBeHHoro
rrpor{3BoAHbIX, oTcyTcTBId

3asvc[Mofi nepeueunoft u

9.

E.

llucrevra nzneftnrrx y ft uepnoro ilopf,AKa. llpocrpancrBo perreHzfi o4nopo
or,rcreMbr. Oy u4avenraJrbH cllcTeMa pe[IeHI,M"
lMerol Bapr4arJvrv rpor43 rrocrorHHbx AJrr HeoAHopo4uoft ckrcreMbl rurnefr

lgpanueuuft repBoro
()npeplenurenr Bponcxo
OAHOpOAHOT{ CrrCTeMbr Jr

014

1-ro n

Kourrz



Bbrcilrero [oprAKa.

$opu'yna lluynutnx-
13. Meroa Bapr4arJvrv r

auQ $ epeHrlr,IarrbHof o

[ 4. llocrpoeHrae (fyn4arr,r

oAHopoAHoro ar.r$QepeHlll,IanbHoro y
HTa'JIbHAfl- cr{creMa pemeHraft . Oupe4erurelr

bIX IIOCTO'HHbIX NNfl. NI{HEI,IHOTO

Bbrcrlero nopsAKa.
cucreMbl peuenuft nvneftnrx
rrrz (c AoKa3arenbcrBoM AJI{

oAHOpoAHbrx y
uryl{afl. npocTblx

20. [z$SepeHrlrrpyeMar 3a

rrpolt3BoAHoii peuenux

23. YcroftqnBocrb maneftn
ycrofi.runocrz HyneBo
r<oe(f SzqzeHraMlr.

Canrocrosre.r r pa6ora n Qopme rrrrroBoro pacudra.
Tnnonoft pacu€r }lbl.

<<BneAeuue B Teoplrro rrHbrx auQ$epeurlkranbHbrx ypanueuzft>
1

2.
/l
^).

4.

5.

6.

1.

8.

Peururu 3aAaqy Kolrlr Ans HO|O ypaBHeHr,rf rrepBoro [oprAKa.
Hafir. o6ulee perreHlre y euux BepnynJrr,r.

Hafirw -racrH srfi r,rHTerpan

Haft rlr eKcrroHeuTy Marplr
BHeHr.r.f, B rroJrHbx 4u(f (f epen rJnurax.

Hafiru o6rqee perreHrre JrLl

Pelrz:rr az$$epen
Pelrzm 4I,I(f$epen

Haftru rpolr3BoAuyro
Haftrn npor43BoAHyro
Haftr.u rpr{ repBbrx qrre

rraparvrerpa.

Haftrra o6qee perreHrre
roe$([uqueHraMu co cr

9. MeroAonr BapvarJLrur

au(f (pepeuqranbnoro
[0. Haftrra oco6sre roqKr,r

<<3asuclr

1.

2.

^).

c rrocrorHHbrMl,r rosS$z
xap aKTepr,rcTBrqe cKo f o nux).

15. Kea3nl,rHoror{JreHbr u vr xapaKTepr,rcrrrKpr. MeroA no46opa q.acrHoro

JII,IHEUHOTO HEONHO ypaBueHr,rr c [ocrofHHbrM[ roe$Qra
(Q oprvryrzponra). llpzn arroxeHrrfl pelrenufi . Vpannenne 3ftnepa.

I 6. Knaccn(furaqzx oco6rrx manefturx aBToHoMHbrx BeKTopHbrx uorefi Ha rIJIoc

17. Kpaenrue 3ap.arrkr Arrs. illr rrbrx ypaBHeHuir. Teopenaa o pa3peilMMocrll.
r{Lr BTOpO|O [Opr,qKa IIpu c[equaJrbHbrx KpaeBblx ycJlo

Ha BeKTopHoe rroJre. Teoperua o BbrrrptMJleHilrl
IIOJIfl.

19. [u$ftepeHrrrpyeMat
Brr.rzcreHr,Ie [po[3BoAHo
B Bapr.rarlr4rx.

rrreHr{f, galraqv Kouru no HarIaJIbHbrM aaunsnr,r. Y

Mocrb perrreHr,rr 3anaqkr Komz or rlapaMerpa. Brruu

21. llonsrze peureHr{r,

qra Koruu [o [apaMerpy. Mero4 Miuloro napaMerpa.
qusoro (aculrurou4qecKl{ ycrofiuunoro) [o IIlrn

OoprurynuponKa reopeMbl (pynrquu JknyHona.
rroJloxeH[t paBHoBecr{t22. T eope.trra o6 yctoftquBoc oAHopoAHoft aeroHonanofi c

IIo [epBoMy rrpuonuxeHll

MOCTb peIIIeHLIt 3MArI*r Kouru or HaqarbHblx naH

crrcreM. Kpurepzft Payca-fypnuqa
perrreHr,rr nauefinoro ypaBHeHI,It

ypaBHeHr4 e c pa3AenrronluMr.rcr nepeMeHHbIMI4,

ypaBHeHr,re, cBoAf,qeecr K oAHopoAHoMy.

olr HeoAHopoAHor,r crrcTeMbr.

noro 4u([(pepeHrlrirnbHoro ypaBneHur.s. c rocrotHu
urofi npanofi qacrsro.

3BoJIbHbrx frocrotHHbrx l;.afiT u o6uIee
r{f, c rrocro{HHbrMr,r rcos(f (puqveHraM}I.

rroJrf, rI olpeAeJrr,rTb r{x Tr,r[.

Tunonoft pacudr J\b2.
peueHzft or rrapaMerpoB u HaqiurbHbrx AaHHbrx))
II4s ypaBHeHLLfl rlo napaMeTpy ]IJI[ IIo HaqfulbHoMy

I{.rr crrcTeMbr rro [apaMeTpy ilnr4 [o HarraJrbHoMy ycnoBl
pa3JrolKeHr{s perxeHr,rr ypaBHer{v.s- ilo cTerreHrM M

.nfl

VI

HeoIHOpO

ACUMIITOTKI

C fIOCTO.'THH



4.

1.

2.

3.

5.

6.

7.

2)

3)

I4cnomsyr MeroA 14 3oKJrr4

I,I [O I{X TIOBE.IIEHI4IO

C rroMorqbro reopeMbr
r4ccJreAoBarb Ha ycroft
ypanneuuft.

4. llcnomayx reopeMy Jlxuy
/v

O0JIaCTb 3Ha.rIeHI4IlI

ycToI,IrIkIBO.

Bonr{3r{ HaqaJra KoopAr,rHaT TpaeKTopkr}r c

ycTor,rql,IBocTb lryneBoro pe[reH[r.
[yHoBa 06 ycroftqr,rBocrt{ rro [epBoMy rrp[6n

HyneBoe perreur4e crrcreMbr az(p(pepen

o6 ycrofi.ruBocrkl
B, IJrfl KOTOpbTX

IIo [epBoMy rrpr4oJrr4xeHr4ro, H

HyneBoe pelreHLre aclrMnrorr4

Irlccre4onaru na ycrofruvt noJIoiKeHI4 e paBlroBecut BeKTopHoro rroJur Ha

uyrevr nocrpoenux $y Jl.anyuona unz $ynrquu Her aena.
l4ccne4onarn na ycrofturz p errreHr4f, y p aBnenkrfl . c fro crorHHrnrru r<o e (p (p u
rcrrorrb3y{ xpzrepuu Pa qa, 3prvrura-Mprxafi uos a krrrv Jlreuapa-Lfivrrapa.
ZccneAosarb rrpu KaKLrx rrapaMeTpoB HyneBoe perreHne ac}rMrrrorl4
ycroftuuno (nocuon I/I3BOCTHbIMII yCJIOBTI.flMII OTpLIIIaTOnbHOCTI{ Be
qacrel,I Bcex KopHelI M a).

,,1. YqIEEHO-METO trI IIHOOPMAUI4OHIIOE OFECIEIIEHI,I
crlr4rrJrr4Hbr (M oAvJrfl )

Ocnon;uas Jrrrreparypa:

1) [zS$epeHrlr,rurrrbHbre
Arscesr4q [z al.l. -

llparrunyu fSrercrpouuufi pecypc]: y.re6. noco6ue I
zr. - ISBN 978-985-06-2ut<.. 2072. - 382 c.:

Porvramo B.K. Kypc auQtfepe bHbIX ypaBHelrtuit u Bapr{arlr4oHHoro zcuucreuur I
pecypcl/ Pouamo B.K.- 3 TeKcroBbre AaHHbre.- M.: EZHOM. Jla6oparopu.r s
2013.-344 c.htip:/,

cd,cpsurc 3aAaq no autf$epeH
fSlerrpounufi pecypc]/ B.K.

MypaBHeHLrrMvBapva\voHHoMyr4cqr{cJreHr4ro

[u ap.].- Snerrpon. TeKcroBbre AaHHbIe.- M.: EI4HO
Jla{5oparopr.u zu auuil, 20 12.-- c. http ://www. iprbookshop.rul6460.htm I

.{ono.unureJrbHaq Ju.rreparypa:

1) Jlerqzz no reoptrn o6u aut[$epenqvarrbHbrx ypanHenufi: yue6uoe noco6ue I 14.

llerponcr<ufi. - M.: OI43MA
" 

2009. - 206 c. ISBN 978-5 -9221-1144-7

2) Muuror, C.A. e ypaBlr,elrlzs. r4 gKoHoMr4qecKue MoAenv [Slexrpounufi
pecypcl: yue6. noco6ue / C.
- rsBN 978-985-06 -t3 55 -4

H.C. Bepdsnuna, - Muncr: Buur. w.,2007. - 147

-fl . C.. Hrarconrcrvfi C.M. Bucura-g MareMar}rKa.

[u(p ([r epeuquirrrbHbre r,Ix. KparHrre r,rHTefpanrr. Pr4rr, (Dynxqrau KoMrrle
repeMreHHoro. M., 1989.

3) I4ugunu1yaJrbHbre Ba1au.wl ucurefi MareMarr4Ke. r{act 2. KounlerccHbre qr{cJra.

Heonpe4eleHr{bre r{ on I,rnTefpanbr. (Dyurqzu HecKoJrbKrrx nepeMeHHbrx.
O6rKHoeeHnnre 4z$Qe bHble ypaBHenur [3rerrponnufi pecypc] : yue6noe



a

a

A,fL Pr6yurno [n ap.].-
397 c. htto://www.i

llepno4uuecKrre rr3AaHrlfl :

1) Xypnaru.,,{uQ$epeHIII{an

2) l,tsr,. PAH. Cepur

Iporp arvrrvrnoe o6ecneqeHrre u

1) llaxer: Microsoft Excel

2) Y.re6uue Menepr4irnbr rro

JIerrIz on.u afl ay g.Lrr oprrfl .,

rrpoeKTopoM c aBToMaTLIqec

Sner<rpouurre y.re6nrre

*{orlryn n Irlnrepner.

n. reKcrosrie.rlaHHbre,- Mrancn: BHursfiuras urnona, 20

BeHHbrM auQ$epenllil zInbHbIM ypaBHeHLIflM

:lldm

3) Mzp MareMarlrqecKlrx

htm

4) Snexrpouurniyue6uzr Lt ulJrbHbrM ypaBHeHI4sM

I 01000000.htm1

5) 3nerrponnrfr fre6HLtK 4n$ (p epeuqrzrnbubrM yp aBHeHlItM
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