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1. TIEJIb OCBOEHVTfl n\I/CIII{rIJII4rrbr
BlaAenue I{HcrpyMeHTaMI4 )\nfl QeuoueuolorrrqecKoro aHaJrr43a oQl}exr$n tl

yilpoqeHl4t KoHKperHbIX pacqeroB B ecrecrBeHHr,rx HayKax rro3BoJuer pea[rz3oBalr npo$pcclzo-
salrsufi IIoreHIII4an cryAeHToB, o6yva.rorqraxcs ro HarrpaBneHuro <JIa:epHarr rexHraKa 14 na3ep-
HbIe rexHoJIotI{I4), B acrleKTe MoAeJrI4poBaHI4r npoqeccoB u xwrcluui4. Axryalr,Hoc,rb AI4cur4trJIII-
uu <lonolHlzreJlbHble rJIaBbl Qlasunu> TaKXe o6ycloueHa Bo:lMoxHocrbro npr4MeH,rrb HaBbrKr4
Irp o f paMMr4p oB aHr{r Anr perxeHr4f KoHKpeTHbIX TexHrrqecKnx 3 aAaq 

"

Ife"rrrro ocBoeHufl AI4cIIIIUIIzHrT rBJrrercfl, pa3Burue coBperueHHorc, 
'$rasuuecKoro Mrrpo-

Bo33peHI4{ I4 HayqHofo MbIIIrJIeHIax, o6ercrequBarorUfix Soprr,rupona1ue Hay'Lruofi ocH<tsrr 4lr ne-
AeHrrs. npo$ecczoHaltHofi 14 HayrlHo-I4ccJleAoBarerscxofi le{lerb,Hoclr4, opr4eFrruponanHofi ua
co3HaHr{e ruo4eleft o6reNros $usn.recxux cr{creM.

3 aAaqu Ar{cqulJrr{Hr,r :

. cQopuupoBarb cnoco6uocrr aHaJII43I4poBarb, cr4creMarrz3i{poBarb r4 o6o6uarr HayqHO-
TexHllqecKyro uH@opMaIII4Io Iro reMarr{Ke, cB.rr3aHHofi c n:}yqeHr4 eM o6:sexron $n:z.lecxzx
CI,ICTEM;

o u3yqt4Tb rIpI,IHIII4rIbr MaTeMaTzrrecr(ofo I,r KoMrrbroTepHorc) MoAeJrr4poBaltr?rfl
npoueccoB u o6texros c l4crroJrb3oB,aHlreM coBpeMeHHbIX TexHoJlonafi .

IIccnelyeMbrx

3epHbre TexHonofr,ru).
tr4syvenue ALIouI4TIJILTHII npeAnonarael HaJrrrrrr4e dryn4alreuraJrbHE,rx zuattun, Kolropbre

Qopnrupyrorcf, y cryAeHToB rlrl4 H3yrreHr4Lt ALrcq:arrruH 6a:oeofi qacru: <@z:zra>, <ZHQoplaarz-
xa>, <MateMarr4Ka). 3naHnt, noJryr{eltHbre B paMKax u3yr{eHr4n natutofr, Ar4cllunnr{Hbr, Mofyr
6mr npIzlreHeHLI npu I,I3yueHLrn Apyfux cflerlr4aJrbHbrx Ar4crlr{r.rrur] tro HanpaB,]reHr4ro norforoEr-
Krr, a raKlKe npr.r BbrlonHeHr.rz ntrnycruofi rcnalvrQuraquouuofi pa6oru.

3. KOMIIETEHIII4I4 OByTIAIOIIIE|OC.fl, OOpMI4pyEMbrIt B pE3yJrbTATrl
o c B o EHvrfl 4vrcIryrrr Jrr4Hbr (M oAy Jrfl )

B npoqecce ocBoeHl{fl 4aHuofi Alrcqxznnr.rHbr cryAeHr Sopntrzpyen r.r AeMo.Frcrpnpyer cneAyro-
ulze rpo$eccuoHanbHbre KoMrrereHrlr4rz :

1)cnoco6nocrblo BbI.f,BJItrb ecrecrBeHr{oHayqHyro cyrrlHooTb rrpo6reu, Bo3iHr4rcaro[prx B Xor,O

npo$eccrzonalrHofi ,AeflTenbHocrrz, [pr{BJreKarb lnfl. n'x perxeHrd.fl $ueuro-ualeltarnqbcrnji
annapar (OIIK-3);

2) roronnocrblo x pa:paSorKe MoAeJrr4pyroqux anfopr{TMoB r{ peanrr3 ar\nv ux na Ciale s3r,IKoB u
IraKeroB rrprdKnalHbrx rrporp aMM MoAenr4p oBaH r4rr (lIK- 3 ) ;

3)cnoco6uocrblo K aHaJIpI3y, pacu€ry, [poeKTrrpoBaHrrro rr KoHcrpyr4poBaH]rro B coorBercrlBr{r{ ,c

TexHI4qecKvM 3aAaHueM TLrrroBbrx cl4creM, npu6opon, 4eralefr a 'y3noB Ha cxeMo'rexHr4qe-

2. MECTO Arrcrll4rrJrr4rlbr B cTpyKTypE orrorl tlo
{ucqunnuHa <[onolHr{TerrbHbre rJraBE,r $u:zxu> olfHocr4Tcrr K

Bapllarv BH oit uactu OII OfI rrolf o'roBKu 6 anzuranpoB rro H ar]p aBlreHV ro

cKoM rr 3rreMeHrHoM ypoBHflx (nK-5).
B pesynrrare ocBoeHr.rr ArzcrllzflnvHu o6yuarorqufi cl 4ollren

pe3ynbTaTbr oopa3oBaHr4r :

1. 3nam: MeroA lr,rcKperHofo MoAenr4poBaHtrfl yrraKoBoK,
u rpa@on (OnK-3).

2lr4ct(r4nJrv HaM rro nr'r6opy
<Jlarepuax'rexHLrK4 r4 Jrer-

,AeMOHCTpI4pOBaTb cneAyroUIt4 (3

cBoI,ICTBa nepl{o,4uqecKl4x pa3orceHr4r.r

2. Yruerr: [pl4MeHgrb Ha [paKTI4Ke KoMrrbroreprrbre rexHoJroruIu Anfl, pelreHzrr 3aAarr nocrofi-
Hofo pocra paz1ueuuir (lIK-s).

3. Blanem: MeroAaMIr KoHcrpyr{poBaHvrfl. MareMarr.rqecKr4x 14 KoMrrbrorepHbrx uo4e.neit (ilI{-3)



4, CTPYKTYPA I{
o6

c OAEPXAFTT4E ArrCqU[Jrr4 Hbr (MoAyJrr{)
)MKO CTb AI4 CIITTN JII4HI,I CO CTAB JI'IET 2 3 AIIETI{bIX ENI4.[I I, 72

C og epxauv e Au cqlr Ir Jr rr Hbr

JIercrIuu
Pa:Aen 1. Merol ArrcKperHoro MoAeJrrrpoBaHus yrraKoBoK.
1,1 Czunaerpr4r Kpr{craJrJroB r{ crpyKryp,
1 .2. Bulst MoneKynrpHbrx MoJleneii. YnaKosorrHoe rrpocrpaHcrBo.
1.3. I]uxnriqecxufi rpaS yuaroBorrHbrx npocrpaHcrn P51:,
1.2. Kpnrepnfi yuaronru. Ko1nponKa yilaKoBoK rroJrr{MrzHo B rrrocKocrr.t.
PasAer 2. Mogenr uoc.rofinoro pocra par6lrenuii yrranoBoK ulra rpa$on.
2.I. Quzu'recKr4e MoAenr{ pocra Kp.acrannoB.
2.2. llocrpoeHlre MHororpaHHI4Ka [ocJrofinoro pocra paslueuux yrraKoBKrz rrrna rpa$,a n
Ar4rrecKoM cnyqae.
2.3. flyatrcHocrb rpaSa upas6ueuvtx. fpa$ cBrr3Hocrr.r ynaKoBKr.r H ero pocr.
2,5. Pocr B y3KoM ceKrope r4 reopur cxlefiru.
PasAer 3. Crpyrcrypoodpa:yrcrrlne KoHTaKTbr Kpr,rcraJrJrrrqecxoii crpyK.rypbr.
3.1. Pa:6ueHLrfl,HarrJroHrrfoHbr. [nyurepntre leprzoAr4rrecKr.re pas6uenux.
3 . 2.Annpor< auMa\vfl, MoJreKyn br nolu xy6 auu.
3.3. flonzs.4pbr Aupuxne Arq 2D u 3D cJryrraeg.
3.4 O6rm'cru Boponoro-![zpmure MoJreKyn.
P asAe,r 4. f eouerp un Q p arraJrbHbrx S oprnr. Kn a:urcp ucraJrJrrlr.
4, 1 . KoncrpyKrr4BHr,re Sparraltr. [Iapa4orc f acnepa,
4.2. Qpaxral ManAelr6pora uKyrma.
4. 3. Kea3uKprrcrannvqecKr4e crpyKTypbr.
4.4. O4uovrepHuft KBit3IrKpIrcraJIJI Ha rrocJreAoBareJrbHocrn Ou6clHa.r.ru..
4. 5. flapauerpr43arlus paz6ueuux Posu.
4. 6. [nyrrr epuufi KB a3r4KprrcraJrJr Ha p az6uenuu llenp o ys a.

IlpanluvecKue 3aHflTuq
ilponepxa Kpureprrr ynaKoBKr4 Ha MHolr(ecrBe ynaKoBoqHbrx npocrpaHc'rn (2u.)
Alropuru HaxolI(AeHI.{a ylaKoltKLr c rByMtr rpaHcn.rrrlr4oHHo He3aBacr4MbrMr4 rrorrr{Mr,rHo

Ko4uponr<a ynaKoBor( noJrrrreKcoB B rrJrocKo wu (2'a.)

IIep14 o

Tenra 1.

Ter.r.a 2.

(2\.)
Tenra 3.

tl-la}l IpyAOcMKOc't'b /-lhcIII4nJIlIHLI COCTaBI'IeT I 3aqeTI{bIX eAUHI{U, /l qaCOB.
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Terrla 4. MnororpauHI4Kl4 pocra, rrocrpoeHr4e oKaHroso.{uoii 3Be3Abr n pa:6nenuu (2'a.)
Terraa 5. flocrpoeuvre o6lacrefi Boponoro-/]upzxne (4v.)
Terrra 6. Ilocrpoeuze (pparra:ron Cepnu.ncroro (2u.)
Terv.a 7 . flocrpoeHl'Ie npe4$paKraroB. ClnepTr<a Qynxquft, npeo6pa:oBaHr4e Oytrlle (2v.)
Tenaa 8. Mosauro{ rleHpoysa, MoAeJrrr AByMepHbrx KBa3r4pKr.l crannon (2u,)

5. OBPA3OBATEJIbIIbIIT TEXHOJIOII4I4
B paurax neKrlr.roHFroro tcypca:

5.1" AxrusHbre rr rrHTepanTrrBrrbre Qoprrru o6yuenun
C qeltrc Qopvrrzponalutr rr pa3Bzrrrrfl npoSecczoHaJrbHbrx HaB[,rKoB cryneHro]l B
qecce I4clonb3ylorctl aKTI4 HbIe 14 vHTepaKTr.isHue $opubr rrpoBeAeuux za.asttt;lit
BHeayAIrropuofi pa6orofi: (rcoHrpoJlbHble aylrrropHbre pa6our, vErl\uBr4qya.rrbHbre
6oru).
5.2. CaruocrosrerbHan pa6ora cryAeHToB

yur:6Hortr npo-
ts coqeTaHr4ll c

AOManrHIre pa-

CarraocrosreJlbHat (aHeay4IaropHax) padora c'ryAeHToB BKJrroqaer 3aKpenneHue reoperr4rrecKofo
MarepliaJla rIpI4 rloAroroBKe K BbnroJrHenuro r4HALrBr{AyanbHofi 4onraurnefi pa6oru, K rrpaKTr4tre-
CKI4M 3aHtrz.f,N4. OcHoBa caMocroqremHofi pa6oru - r43yqeHze nrrreparypbr lo peKoMeHAoBar{-
HbIM I4crorIHI{I(aM z KoHcIIeKTy lexquft, peIIIeHl4e BbIAaHHbIX IIpenoAaBareJletvr npaKTr4Kr4 3a1a!
5.3. My.nr,runrequfi nue rexHoJroluu obyveuua
Hexoroprre I{3 JIeKIII{oHH;IX u npaKTr4qecKrzx sanstufi. npoBonsrc{ B BrrAe upe3eHrau,ufi n vylt,-
rzlre4zfi uo fi ay I'nI opur4 c r{cfl onb3 o B aHmeM KoMnbrorepH of o IIpo eK,ropa.
Cry4eHralt rrpeAocraBlrfle'Ics. KoMrrbrorepnrrii Kypc neKrlilrt, a raK]Ke opfaHr43yloro.f, M&crop-
KJIaccbI, IIpe,4rronatalorlze AeMoHcrparlurc [przeMoB, TexHoJroluit, MeroAoB o6]ra6orr:u u tittalu:.-
s a uso 6paNeHufi uccleAyeMbrx nauoo6pa :rIoB Ha r(oHKperHbrx 3aAarrax.

6, OIIEHOIIHbIE CPEACI'BA AJI,fl TEKYIIIE| O KO TITP OJIfl YCI] ITB AEMO CTII,
rIP oMElKvr oqHorZ n'mn crA IIr{u rro I,IT of AM o c B or] lt{I4rr Ar4 c Ur,tunfiHbl
I4 YqEE HO.MET OAI{IIE CKO E OEE CII EIIEHIIE CAM O CT O'IT EJII,H OIZ PAI| O -
TbI CTYNEHTOB

e
1. BraAu MoneKynspnrx vo4eleft.
2. vnaKoso-{Hoe npocrpaHcrso. cnoc ct6 sakauus, rcpur. epuit ynaKoBKr.r,
3. flporpavrlrnas.peailvruaulilr ynaKoBo,{Hbrx rrpocrpaHcrB o rroMorqbro KoAr4poBKa"
4. MnororpauHI4KI,I pocra Kpl4crannoB, pa36l4eHr,If, ynaKoBKrr v repzo.n,r4r{e(lr:o1ro rpacpa.
5. Pas6zeuue BopoHoro-fiupuxrc rn{ MoJreKyn. AnnpoKcr4MaL\vs.Moner(yJr nonzxy6ar,rz,
6, (Dparraltr facnepa u Cepnzucxoro
7. Opaxran ManAelt6pora r,r Xynua.
8, Kna^:urpucraJrrrbr Lr r4x MoAeJrr.ipoBaHr4e.

9 . O4nouepHrrfi xnagzxprlcrann Ha nocneAoBareJrbHocrra (Dz6gHa.{qu.
1 0. llapanaerprz3arlus Posu.
I 1. Pag6uennx lleHpoy:a.

6.2.Bonpocr,l pefi'Iulrr-Kourporrr
Pefi runr-rconrDo.ur J\bl

1. BzAnr MoneKynrpuux rr,ro4elefi.
2. llpaHqr.in uorsofi yrraKoBKr4. 3lelrrlurapHaq q.refixa.
3" YnalcoeoqHoe flpocrpaHcrBo.
4. Kpzrepufi ynaKoBKr4 rroJrr4MuHo.

5. Kpnrepnfi yrraKoBrs4 noluxy6a.
6. Ko4zponxa ynaKoBoK noJrr4Mr4rro.

7. Haxorx4enve yrIaKoBKu c AByMt rpaucnf,rlrroHHo-He3aBvrcvM'BrMyr noJrr4Mt4 rJo.
Pefirunr-rconrponr, J\b2

1, floclofiHufi pocr nepr4oA[qecxux pa:l6zertufi.
2. Pocr uepuo.qr4rrecKofo rpa$a.



3. MHolorpaHHr4Kr4 pocra Kpr.rcrannoB.
4. flocrpoeuue MHororpaHHLIKa llocJioliuoro pocra pazlueuuxyilaKonKr{ [epuoAr.r.LreoKoM

qae.

5. IlocrpoeHIae MHoforpaHHLIKa IlocJlofiuoro pocra rpa(fa B nepuoAr{rrecKoM cJryrrae,
6. OraHroso.r*as. Lr HopMr4poBoqHar 3ne3Abr pocra.
7 . Annpoxcurr,rarllrfl MoneKyn rronr4Ky6arvru.
8. flocrpoenue MoJreKyJrrpHr,rx ronr.ioApoB Bopouoro- f\upuxrc:.

Pefi ruur-nourpo.ur, Nb3
1. llocrpoeHue Sparranon Cepnnucxor
2. flocrpoenue Sparrana Koxa ulacnepa,
1 2. flocrpoenue Qpaxrana MaHAelr6pora u )I{y mta.
3 . Itna:rarcprzcranJrbr.

4 . o4H onaepHrrfi rcs a3 raKp r4crann H a rro cneAoBareJrbHo cr n <Du6 ctuaq^av.
5. flapaivrerpz3ar\Lrfl.Posu,
6. lnyruepHrrft xnaszrpzcraJrJr Ha pas6zeuzrz llenpoy:a.

1. I-{uxluvecxr4e ynaKoBKr,r u rpa$rr.
2. fpynnu nepecraHoBoK r4 cr,rMMerpvn yrraKoBoqHbrx npocrpalrcrB.
3. TpaHcrrquoHHa.[ ]r HerpaHcnrr\uoHrrafl, cr4MMerpr{u B crpyKType rBeprbrx reJr.
4. Mo4elu pocra Kpr4crannoB.
5. fpa$ cnxsnocrr{ ynax:oBKr4 r{ elo pocr.
6. OruolreHrae coceAcrBa Sraryp ynaKoBKr.r.
7. ceoficrea MHofofpaHHrrKa rrocJrofiHoro poora rrepr{oAuqecxrax rpafron"
8. TpexlrepHoe repr4oAr/rqecKoe pa:6ueuue,
9. Kna:znepuoArzr{ecKoe pas6neuue Zro-Oqyxra,

7 . yrIEEHO-METOAI{rIE CKOE pI I4HO OPMAIII4OHHOE
qI,IilJII,IHbI

OEECTIEXIEIII4E NWC-

cny-

6.3.

2, OcuoeH reoMerpllqecroil Kpr4crannorpa.Qrara: Yqe6Hoe noco6ue / Ilosoceron I{.n.
Toncx:Z:4-no Toucxofo nonr.rrex. yHr4Bepcurera,2015. - l3 c.

3. fy6apen B.B., Bne4eHLIe B reoperllqecryxr un$opMarr4Ky f3nercrpoHHuft pecypc]: yue6. no-
co6ue / fy6apen B.B. - Flonocu6upcx rIzls4-no HfTY, 2015. - 472 c. - IIIBN 978-5-V782-
2778-l - Perxzr,t Aocryna: http://www.studentlibrary.ru/book/IstlN97857l8227l8l.html

{ouonuurerbHaq Jrr{Teparypa :

l. Mareltaruxa Sparcranoe: yue6uoe uoco6ue'Maxoprzrr A.I!,, llaxopxuu [].B, - 3lenrpou.
reKcroBble AaHHbIe.- Ka:runuurpaA: Batrcuitcxzfi @e4erpalnHr,rrZ yHr4rlepourer r4M, I4rvruauy-
ura Kanra,2jl7.- 156 c.

2. OusuKa rBepAoro rena: yve6noe noco6ue / KopHznonz.r A.A., OsHcl6zxraH 8,tr4", CyxaHon
I4.I4.,Xotsexo B.H.- 3nerrpou. reKcroBbre AaHHbre.- Honocu6upcrc: I-[onocn6upcxdfi.

Ocnonnas JrHTeparypa:

L BneAeHIae n $err,rroHano$orouuxy: $yH4avreHTaJrbHbre ocHOBbr rr na3epprbre
JItIeMOfo nonyqeHl4t I4 ALIafHOCTr4Kr4 HaHocTpyKTypr4potBaHHbrx Ma.repprufioB :

6uell C.M. Apaxelmr z 4p.-M.:Jloroc, 2015.-744 c.

ro cyAap crB eHHsrft TexHrrrre cK nit yuur, eppr4'rer, 20 | 2.-'7 | c .

llnrepuer-pecypcl'r:
1. CrarzcrzqecKl4e MoAeJrI{ B KBaHToBoIZ $usur<e, 3KoJrorr4r.r ra exonouurcr4/

Maleen A.B.- Hay-111* 6u6maorera PAE 2015.11
http : //www.rn ono graph i e s.m/enlb o ol,/view?id:5 8 I

MeTOIbr )4npaB-
yue6Hoe rroco-

F'ay 8.f., Fay T.@,,
Pex<ul,l Aocl-rynarl



2. Cnauonolo6nrrfi pocr rlepuoAplqecKr..rx pas6uenufi. u rpa(foe/ Xyprannen B.f, 
-Anre6pa 

n
:e'auatmzl I PeNzrra Aocryna:

17e5alaa926"pd[
3.Tpy4u 5 Bcepoccuftcxoff uayuHoft rurdm,r <MarenrarHrrecxue lrccneAoBarrrrs B ecrceprBer{-

Hbrx HayKax >// P exrn nr Ao cryn a : http : //www. rj c group. n/p a ge s/do g/rnalpllf

8. MATEPTIAJIbHO -T'EXHI4[IE CKOE OBE CTIEIIEII I4E AI4CIII4TIJIX4IIbI
Jlexqnosnble ayAI4TopI4LI, ocHaq€snrre Aocxofi (4nx naena unrz MapKepa), orpaHoN.r .qr.q

npo eKrlr4oHHbrx cr4 cTeM, rrpo eKTopoM 14 HoyToyKoM.
Aygutopuu Ans npoBe4eHtrfl [paKTuqecKr4x 3aHrrrrfi, ocHaul€HHbre coBpeMeFrHbrMI4 nep-

coHaJIbHbIMtI KoMnblorepaMl4, o6te4uHeuHblMr4 B JloKanbl{yro Bbruucnr4TenbHylo cerb r,r yKol,r-
TIJIeKToBaHHrIMI,I neo6xoAurrabrM cncreMrrbrM r{ npr4KnaAHbrM nporpaMMHbrM o6ecneveHueruq



flporparr.rvra cocraBJreHa B coorBercrBr{z c rpe6onanufl.vrkr ofOC Bo ro HAfMABJIEfII4IO
TOBKI4

Pa6ouyro rporpaMMy cocraBr{rr loueHl r<a$,. OTaIIM llpoxopos A,B.
(OI4O, noAuucr)

Peqeuseur

(npe4cranrzrelr p a6oroAareJr

(uecro pa6orrr, AoJrxnocrb, @ZO, no4nrzcr)

flporpavnra paccMorpeua ra o4o6peHa Ha 3ace1LaHvu na$e4prr

3aneAyrouzfi na$e4pofi

Pa6o.ra.s rporpaMMa paccMo,rpeHa z o4oSpeHa Ha 3ace.n;,auuu yue6Ho-MeroAraqecxofi r{oMrrccr4r.r

HanpaBneHr4t il

flp e4ce4areJrb KoMr4ccr.rr4

JTVICT TIE PEYT B E PXAE HI,I,g
PAB OIIEfr TIP OTPAMMbI AI4 CULIIIJILIHI,I

Pa6oqas [porpaMMa o4o6peua na y.re6nrrfi ro4

Pa6oqas, rporpaMMa o4o6peHa Ha

flp ororcor 3 ace p.altrfl. rca$ e4prr J\b

yue6nrrfi ro4

oT rolla

3aee4yrorqufi xa$e4pofi

HI4I4KO-2 ra> A.urz

Pa6o'lmis, nporpaMMa o4oSpeHa Ha

flpororor 3ace1anLrs, xaQe4pu J\b

(,DZo, no4uucr)

3ane4yroqzft rcaQe4pofi

3ane4yrorqufi xaSe4pofi


