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I{EJIr OCB OEHI4TI AI4CW|1JII4IJbI
L{elrult ocBoeHll.fl AIIcIIuTIJILIHrI (ruroaym) <MareuarnqecKoe MoAeJrHpoBaHr{e c

IrcIIoJIb3oBaHlIoM fl4C-rexuonornfi> tBJltlorc.rr $oprvrrzponaune o6rqenpoS.d.ron*u"ro
rounerenquft, onpeAeJrrroxlt4x roroBHocrb pr cnocodnocrl M:arr4crpa r( t,tcuonb3oBaHvro
un(fopn'ra4l{oHHbx texuoloruft, Teoperr4qecKr4x zuavuit v MeroAr{qecKr4x npr4eMoB
reouH(foprrlaqlloHHoro MoAenI{poBaHI{f, o6rerros v ssreHr4ft 3eMHoro npogrpaHcrBa u
co3AaHr{fl qz$ponrx ruo4elefi Mecruocrr{.

3a4a'reir AI''IoIII{IJII{HrI trBJlrercf, [oAroroBKa crrequanr{croB rro BHeApeH}rIo
reoun@oprvrallI4oHHbrx cllc'rgM lI TexHoJlorufi reoun(fopMaulroHuor,o MoAeJrLrpoBaHUg, co3AaHr{,
qu0ponrx lroAeneft MecrHocrr, reoun$opMarlproHHoro arraLlrvrla rrpu r4goneroBaHr4r4
lpI{poAHbIX pecypcoB MeroAaMH c I4cloJlb3oBaHr,reM pe3yJrbraroB KocMr.rqecnofi lbsreJrbHocrr.r
Ans {eleii Teppr4Top}ranbHoro ynpaBneHr4f, .

3aAa.ru Arrcq[rrJrnHrr :
o Aar6 ocHoBbr MareMarr4qecr<oft Teopr4r4 reozn(fopuarvtKrt;
o ,4arb ocHoBbI TexHoJlorrlit cos\auux qu$ponrx Kapr r4 r1v@ponr,rx volenefi pen4esa;
o $oprvrmpoBaHl{e HaBbIKoB nocrpoeHllr npocrpaHcrBeHHbrx ruo4enefi, nau6bnee rroJrHo

orBetrarcqux rpe6on aHVrM rro cranleunoft 3a1La-tv:
O NPI4MEHCHNE |ZC-TEXHOJIOII|T ITIX IIOIYTICHHS I{CXOAHbIX AAHHbIX AJIfi PEIUCHLIL. 3ATA.s

MaTeMaTr.rqecKoro MoAeJrvpoB arrvsj
oto6paxeHlae pBynbraroB MareMarllqecKoro MoAeJrrrpoBaHr,rr vr pe3ynbraroB
BbFrr{cJrr4TeJrbHoro sKcrxepr.rMeHTa C npr4MeHeHHeM fzc-rexuol,orufi ;
u3yqeHr4e crroco60s peaJrr,r3arluulwc B Br{Ae nporpaMM ans 3BM;
npuodpereHl4e HaBbIKoB [JIaHI4poBaHI4t oKcrrepr4MeHToB r{ o6pa6orxu r4x pe3yJrbparoB.

1. MECTO AI,ICqUIJII,IHbI B CTpyKTypE onoll Bo
[auuas,AI4crlpllnl4Ha orHocllTcflKBaptarrasHoft qacrr4 OIIOI u flBrrflerc .4rrcqunlnnofi

no nrr6opy. I'I:lyveHue 4auuoft AI4cIIrIrrJrr{Hbr rrpoxoAut e 4-M ceMecrpe n 6as,upyercr, Ha
3naEu:flx' nprao6pereHHblx cryAeHTaMI4 B paMKax KypcoB <ConpeueuHue KorynbrorepHbre
TexHoJIoruIu>, <HenpepblBrlble MareMarl,IqecKrle MoAeJrrz), <<LIvutaryuoHHoe Morprrr4poBaHr4e
cJIoxHbIX cl{creM)), <ConpeueHHrre upo6neMbl npIlKJragrroit MareryrarrrKz u zH(fopMarlr6rr)) }r

a

o

Ap.

3nanus kr upaKTlrqecKrre HaBbrKr,r, nonr{eHHbre LI3 Kypca
MOAeJrr4pOBaHr{e c r.ncrroJrb3oBaHr4eM fl4C-rexnolorufi>. Morv,r 6rrG
rrarrucauutr nrrnycxnoft rna-uu(f uraqzousoft pa6ortr.

2. KOMIIETEHIItrIU OBYqAIOIIIE|OC.fl, OOPMI,IPYEMbIE B
o c B o E Hmfl I.VICJI I4IIJII,IHbT (M oAyJI fl )

B p*yJrbrare ocBoeH'rr .qucrlr4nnr{Hbr o6yraroquficx AonxeH

<MarelaaruqecKoe

IIpLIMeHeHbI l.nfl.

PE3YJIbTATE

IeMOHCTpT{poBaTb
cneAyrotrlt4e peynbrartr o6pa:onaHur:

cnoco6Hocmlo culMocrotreJlbHo npuo6perarb c rroMor{rrc zn$opuarlrzoHHbx rekuoloruft u
uctloJlb3oBarb B flpaKTuqecroft AegreJlbHocrl4 HoBbIe 3HaHLrfl,I,r )MeHr.rr, B ToM qr4cle, B HoBbx
o6lacrrx suaHraft, IlelocpeAcrBeHHo He cBt3aHHbx co cQepoii AerrenbHocrr4, pac111up flTb ,r
ymy6nxm cnoe uaywroe Mr4poBorpeHrle (O IK_3);



cloco6HocTbro r{cnoJrb3oBarb 14 [pLrMerurrb yruryoneHHbre 3HaHr.r'
MareMaruKr.r ri HH(tropMarr4lcz (OIIK-4);
cnoco6noc:mro paspa6arrnarr rr rrpr4Merurrb
rlpr{Krra,qHoe nporpaMMHoe o6ecne.reHze NM
rexuoJrorurrecr<oft .{erreJrbHocrz (IIK-3);

n o6lacru lpuxla,4nofi

MeTOAbI, GI4CTeMHOe V

nayrHoft y rpoeKrHo-

MATEMATI4qECKI,IE

perrreHr..rr 3a4al{

cnoco6noctrro piupa6amnarb Lr aHarILI3I{poBarb KoHrlerrryarrr;Hbre reopeTr4rrecprze MoAeJrr.r
perraeMbD( 3aAaq IrpoercrHofi I4 npol,I3BoAcrBeHHo-TexHoJron4qecKoft 4errem,Hocrr4 (nK-4),

B pesyn'are ocBoeHufl Aucr\LrrrJIIrHbI cryAeHr AonxeH AeMoHcrpr4poBarrb ocBoeHr,re
yKa3aHHEIX KoMnereHllzft no AecKpI4IITopaM (3HaHI4r, yMeHr.r fl,, BrrareHu{), B coerBercrBr.ru c
TeMarvqecKI4MI4 MOAyJI'MI4 IHCIIInILIHbI, rrpr4MeHrrb noJrrreHH]bre 3HaHUfl B nocJrelyrorleM
o6y.reHzu u npolpeccuosa-nruofi Aef,TeJrbHocrrr:
I ' 3narr: coBpeMeHHbIe o6pasonareJrbubre v raHsoprraaqrronHhre rexHoJrorr4r4,

uu0oprraaqploHHble crlcreMbl u pecypcbl; HayqHbre ocHoBbr MeroAoB MoaenrrpoBaHr4t
aHuIuFa IaHHI'rx; coBpeMeHHbIe MaTeMaTLIqecKI,Ie MeToAbI, I4cllonb3yeurte E! nayuuofi u
lpoen'JHo-TexHoJrofrz.recKofi AerreJrbHocrr4; Hayr{Hbre ocHoBbr paspa6orKr4 KoHrlerryaJrbqbrx
u reoper[qecKrrx uo4euefi [porr3BoAcrBeHHo-TexHororuqecxoii AesrenbHocrn.

2. Y*rerr: r{crroJrb3oBarb r.rHTepHer pecypcbr Ars. [or4cKa suauurt; nplrMeHrrb Merolbr
coBpeMeHHofo MareMarilqecKofo MoAeJrr.rpoBalufl.vr aHalfitr,a; o6ocnonrrearb r[alpaBJre1vg.
HayqHo-TexHoJlofuqecroft Aesre:rbHocrll; aHanl43r4poBarb AaHrrbre r,r nrr6zparE rpe6yerr.6rft
TI4n MoAeJru [pol,r3Bo.4crBeHHo_TexHoloruqecroft legrenbHocrl4.

3' BlaAerr: uu(fopuaql4oHHblMpl TexHoJroH4rMr4 rJtfl, noucKa zHsopnraqr,ru c rleJrbro
IIOBbIITIeHI'H xna-nu0ur{a\LrLr; coBpeMeHHbrMr.r MeroAaMrd Mo,4eJrr.rpoBaHz{ v o6pa6orxz
uu0opuaql4v; coBpeMeHHbIM nporpaMMHrnr o6ecneqeHrzeM Anir peureH nx sa;1aq nayvnoft u
npoeKTHo-TexHoror}Irrecxoff ,qetreJlbHocrl,I; MeroAaMIz parpa6orr<u KoHrlenryanbHbrx vr
Teope:rnqecKl4x MoAeJIeft npousnolcrBeHHo-TexHoJrorrrqecxoft ,4e.flTeJrbHocrrz.

4, CTPYKTYPA I,I COAEPXTAHI,IE AI4CIII4[IJIT4HbI (MOAYJTfl)

99tlg{ lpyAoeMKocrb rr{currilJrr,rHbr cocraBJrrer 3 ga.rerurrx eA1agrarlu, 10g
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9 fI4C-
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JIEKUI,II4

1. cucrerusr. zn(fopruaqrroHHbre crdcreMbr. feogauurre ra reouH(bopMa\is. fl4c u
reonn$ oprvrarr{Ka (2 wca) .

2. . Ilapanlerprr
3. ocHoBa qrd$p Mecrgocrr{ (2 uaca1.4. Sraraquu H llpanzra qu$ponoro orrucalkrfl

reolaHHbrx (2 uaca).
5. Easrr reo4a.unux. IrIcroqHr4KH reoun$opu a\nu (2 uaca).

9 (Dopvrarrr flpeAcraBneHufl feoAaHuux. Mera, aHHbre (2 uaca).7' 3ualconrre cl{creMbl. feouo.qenr rax o6pas reocucreMrr. feozso6paxeHlfl. r,r reorzMrrrarlr4,
(2uaca).

8' Cpegcrna rpa(frauecxoro oro6paNeHlas feor{HSoprr,raqrau. Bu6ruzoreKa ycnoBHBrx suaxoe (2
vaca).

9. ocso'nrre $ynxqura reounsopuarlr4oHHbrx crrcreM (2 uaca).
10. I'In$pacrpyKrypa 14 opraHr43arlr4oHHoe o6ecne.reuue fwc.

cpeAcrBa llllc (2 uaca).
llporparrarrrHbre r4 a[laparHbre

1 1 . f I'IC'rexHoJrorr4r.r qr.r$ponoro xaprorpa$ upoBalnfl rraecruo crr (2 uaca),

JIAE OPATOPHbIE 3 AH'ITUfl
TEMbI JIAE OPATOPHbIX PABOT'

- Jla6oparopHat pa6ora }lb 1. o6rlat KoHllerqrr MoHurollr4Hra vr npor4o3r4poBagr4fl
vpesnu'raftuux cutyaqufr. flpzueHreurre noAxoAbr npr4 MoAenrzpoBaHr4r4 u
nporHo3l{poBaHlrlr rIC' flpuueHeuue fZC-rexuororzft ,ai" peureHr4r 3aAar{ 11o
MoAenv poBaHtrro r4 rrpo rHo3lrpoBaHr{ro rIC. (2 .raca).

- Jla6oparopHat pa6ora J\b 2. llporurosupoBaHr,re pacrpocrp a*e'ufl, Jreclrbrx loxapoB (Ha
npl{Mepe JrecHoro xogsftcrna Bla4unaupctcoft o6nacru). Mero4ura lporHg3r{p oBa1nfl.
flocrpoeHze MareMarllqecroft Mo,qenlr. onucanrae cvcreMbr rrporHo3r{poBaHnr. (4.raca).- Jla6oparopHas pa6ora J\b 3. llpornosvpoBaHr.re nocre4crnufi npophrBa nJlorzug (ua[pl4Mepe peK]I CoAururcu B oKpecrHocrtx ropoAa Bna4znzpa). Mero4uxa
[porHo3l4poBaHIz.s. llocrpoeHue MareMarz.recxofi MoAeJrr4. Onzcanze cr4creMbr
rporHo3rrpoBaHr4r. (4 uaca).

- Jla6oparopHafl pa6o'ra J\b 4. Mo4emapoBaHr.re pacrpocrp alelvrs. sarpxsneuia6 eo4nrx
pecypcoB (ua rpl'IMepe peK Blagunaupcxoft o6nacru). llocrpoeu". ru".Marn.recrofi
MoAeJrv. Olzcanr.re ctrcreMbr nporHo3r{poBaHnf, . (4 uaca).- Jla6oparopHa-[ pa6ora J\b 5. llpornosrapoBaHr4e pacnpocrp a*elrrfl. sarpxsneuufi rppr
anapuiluux pa3nl'IBax ua ue$renpoBoAe. llocrpoeuu. rar"oout"qecrofi MoAeJrr.r. onzcauue

4 uaca).

llpo*roszpoBaH'e BeceHHefo rraBoAKa (ua npnnepe pe*rz
r. Bna4zrrarzpa). MeroAura nporHo3r.rpoBaHr{r. ouzcanue

cIIcTeMbr rrporHo3r{poBaHr.r.fl . (2 uaca).



5. OEPA3OBATEJIbHbIE TEXHOJIOTLTI4

!,nx 4ocru)Kerrus' [naHI4pyeMbIX pe3yJIbTaToB ocBoe Hr4fl /tlel{rltrrJrr{Hbr rlcrroJtrb3yrorcfi
cnenyroulr4e o6pas on areJrbnbre rexHo Jrorav :

- un$opruaur4oHuo-pa3BrlBaroqrre rexHoJrorprr{;
- pa3Br4Baronque npo6relruo-op[eHTr,rpoBaHHbre rexHoJrorrr4 :- nuquocrHo opr{eHT}rpoBaHHbre rexHoJrornz o6y.reHras.

B paMKax 
'.3rreHl{s AI'I'III{''LIHbI Bo3MoxHo npr.rMeHeHr4e Ilrr4poKo cneKTpa

o6pasonareJrbHbrx rexHoJrofrrft: reruuoHHo-ceMr4HapcKas cr4creMa o6y.renux (rpa4zquoHr{bre
JreKunoHHbre u rao0paropHbre zaunut); case-study; MeroA rrpoeKToB; OSyUeH4e B MaJrbrx
fpy[[ax; Macrerp-KJraccbri [pLIMeHeHx'Ie MynbrI4MeArIa rexHolorutZ (npone4eHze JreKrlr4oHHbrx ]r
ceMl{HapcKr4x 3aEflTr4ft c npuueHeHI'IeM KoMrlbrorepHbrx npe3euraqufi u .4eMoHcrpaur4oHrrbx
ponuKoB c rIoMoIrIbIo npoeKTopa unra 3BM); TexHonortfl pa3Btrrvrfl Kpr4Tr4rrecKoro Mbrr[ neHnfl;
zu0opnaaquoHHo-KoMl\4yHI{KaIIpIoHHEte rexHoJrofrrr4 (npr4MerreHrle raHQoprraaq}rogHbrx
TexHOJIorI4it At.ts MoI{I4TopI'IHra reryrqefi ycrreBaeMocrz cryrer{ToB v KoHTporr snaHnft);
TexHoJIorI4I{ lu4craHul{oHHoro o6yveuua (cos4an caftr Ar{craHrlrzoHHoro o6yreHrzr,
pasuerq€uuuft u qenrpe AI4cTaHIII{oHI{hrx o6pasonareJrbHbrx rexHoJrofr{ft BlfV).

6. OUEIIOqTIbIE CPEACTB A TJIflTEKYIUEIO KOHTPO.II.f, YCIIEBAEMOCTIZT,
IIP O ME)ITYT O II H OiI Arr B C TAIII,IU TI O KI T O TAM O C I} O F,HVIfl

AI4CIIIIIIJII{HbI kt y.IEEHO-METOAI,ITIECKOE oEE CIIETIEHI,IE
CAMOCTOqTETbHOfr PAEOTbI CTYNEHTOB

.rrBJrqercr 4eftcrnyrorqa)E B yHuBepcr{Te[e cr4creMa

v zaaauvs rc pefirunr-KoHTpoJrro J\bl

Ha Ar,ralpaMMe 3anvilrr4Te Koop,qr4HaTbr Ayf.

Melo4rr Jlexqur
Jla6oparopHbre r4

IIpaKTI4rIecKve

3AHflTUfl

qPC

Meroa IT T + +
Pa6ora B KoMaHAe +
Case-study +
flpo6lenruoe o6yqenne + +
KourexcrHoe o6yvenue + f
O6yveuue Ha ocHoBe
oflbrTa + + +
Llugunupyatrcuoe
o6yveuue + T

Mexq4racquulu HapHoe
o6yueHue + + +
Onepexaroqar
caMocTo.f,TerbHa.f
pa6ora

T

TEKyIrItlrz xourpolt
'feryqrzu KoHTpoJreM ycrreBaeMocrlr

pefirunr-roHrpoJr.rr.

Kourpo.nsHrre Borrpocbl

,.{nr onpe4eJreHr,r_fl rpaHr{u KaxAofo rroJrr4roHa
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2. CoglaHze rolonornz
Ha Kapre Aopor rloKa3aHhr ceMr6 npoHyMepoBaHHbrx y3noB Bcex ryr. ysen Moxer
rlpl{HaAnexarl o4nofi I4JII4 HecKoJIbKHM AyfaM, Ho rro orrpeAeneHraro He Mo)Ker cyrqecrBoBarb
BHe AyrI4. Tenepr coc'raBbre crII4coK ,uyr, rro KoropbrM MoxHo 4o6vrparrcs or y3ra 6 ao 1.

SrK
Ayra ysna yotry

1

2

3

I
5

6

Horrlep 4yrra 5

Hanpanneuue

*:ol HaqarbHofo
-:oT KOHeqHoro K

K KOHeqHoMy

HaqanbHoMy

Cnerytoqa's qa0Tb sTofo yflpaxHeHl,Ifl IlJrnrocrpr4pyer onpeAeneHpre urorqa.4nux o6rer<To' 14

HerlpepblBHocrb Ha npl{Mepe npI4BeIeHHoft uzxe Kaprbl rloJrr4roHoB. Izlcnonrsyr nepByro
ra6luqy, onpeAeJII{Te raxArrfi nonurou (Horr,rep n rpyxr<e) cnprcKoM orrr4cbrBarorqux ero ryr.
3anuurrare HoMep rax.ltofi AyrI{' 3areu, no nropofi ra6nuqe AJr.rr KaxAo fi gyrvyKaxprre resrrii ,n
npanuft rroJrr4rorrbr. crperxu Ha cxeMe yKa3brBaror Ha[paBneHMfl Ayf .

flyrr or yzm6 x ysny 1



flonuron Hracno 4yr Cnucorc gyr
2
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J

4

Ayra Jleerrfi rroJu4roH llpanufi [oJrr4roH
I

2

3

4

5

6

3._Qprarln3Aryr AaHHbx
Bu4enrzre orAeJrbHbre cJror.r Ha npe4laraeruofi
o6rexros (rouxa, ilvtHt4fl, nonrarou).

KoHrpo.turbre Borrpocr,r H 3aAaHr.rq
1. 9ro raxoe fI4C. rh:o zx orJrr{qaer or Apyrnx

rznSopnaaqr4oHHbre crzcreMbr r.r3BecrHbr.

KAPTE V YKAXIITC AN' KAX,IIOTO CJIO' '[I4II

Cnoft Tran o6rercra

rc pefirunr-rconrpo.nro j\b2

uu S oprr,r aqrro HHbrx cr4 creM. Kar<ue 
^pyrr.re2. Ha^:naqenze f?IC. fina rcarux 3aftetqMo)Ker r4crroJrb3oB arbcfl.3. Kolrnosenrr,r f?IC. ?Is qero cocrorar lI4C.

4. rlro rar<oe gJxeKTpoHHas.Kaprara qusponar Kapra

Kaxze o6lacrn npkrMeHeHkr.rr.



5. r{ro :rar<oe [pocrpaHcrBeHHar raHsopl,raqur
6. r{ro rar<oe rorroJrorns.
7. Ilpoqecc qu(pponauu.rr pr cKaHprpoBaHr4fi.
8. rlro raxoe BeKTop v pacrp
9. Ilonsrne cnog.
10. Kar >(pallrrcfl. o6rexur. OAzHoqrHrre Ir MHorrze.
I 1. llro raKoe perepbr.
12. 1- evaruqecKarr ran(poprvraqvs. Kar xpaHr,rrcr t4 cBfl3brBaerct
1 3 . Morenz npeAcraBJreHr4r HerrpepbrBHhrx noneft : HeperyJrflpHas

MoAeJIb, rrloAenr TIN.
oeTb TorreK, perynrpHa-s

Korrrpo;rr,Hbre Borrpocbr r{ 3aAaHun rc peftruHr-KoHTlrolro J\b3
Ouenxa uo pefitvnr-KoHTponrc J\lb3 Soplrupyercr rro r{roraM BbrrroJrHeHr4 fl. Lr 3ail\ur

na6oparopHux pa6or [pI4 orBere Ha AorroJrHr.rreJrbHbre Borrpocbr. Teurr la6oparopnux pa6or:
- BeeAeHue n f?IC: 3HaKoMcrBo c Bo3MolKHocrf,Mr.r, qro raKoe [poeKT [VIC,3HaKoMcrtso c

MeHro, 3HaKoMcrBo c rlucrpyMeHTaJrbHoft naueluo.
- OunSpoBKa Kapr n fI'IC: Oqrasponra Kapr 6es upunrsKu K reorpa$u.recrzn KoopArrHamM,

npI'IBtr3Ka orcKaHupoBaHHofo rato6paNeuur, co3AaHr4r Saftna npr.rBfl3Kr4 Bpyrrgyro,
ycraHoBKa trpoeKrlt4 r.r, oqv (f po nxa npr4Bff aHHofi xaprtr.

- Pa6ora co cJIo-f,MH n fZC: Cos4anue HoBoro cnor, 4o6aureHure cyruecTByroqero cJror,
pa6ora c J[ereHAoir. cJrox, ycralroBKa arprz6yron oro6paxenur BeKTopuux o6rerroB Ha
Kapre, pa6ora c ra6lnrleft arpra6yron cJIo{, co3AaHHe KoMrronosoK rr 11eqarb Kapr.- AuarEs AanHbIX n fIrIC. flpocrpaHcrseHurrft aluru3e fZC. 3f) auzurng n fIrIC.

IIP OMEXyTOTIHAfl ATTE C Tl :IMA
Bonpocu K 3arrery

1. flonsrze |I,IC. llo,qcracrelmr fZC. Knaccu$uraunsfl4C.
2. Crpyrrypa o6o6rqenuoft |LIC. fllC-npouecc. CxanupoBaHr.re 14 BeKroprr3 aL\LrA,

3 . Ycrpoft crna BBora rpocrpaHcrseHHofi zu0oprraaqzz.
4. Pa6ora c KapraMr4. CogAanze pacrponoft 14 BeKropHofi xapru
5. ConpeirleHuble KoMrlbrorepHble IWC u rparurluoHurre 6yrraaxHbre Kaprbr: cxoAcrBo 14

pa3nllrque.

3aAaqu luc (oIleHouuar, rn*aMvIqecKa{, nporHo3Ha.fl, npcl6neuno oprdeHTrzpoBa1Lras.)
o 6r erruo opr{ eHTr.{p oB auuax).
f eopelxquonubre Satrr 4aunrrx.
Cnoft ctna Kaprbr : MareMarraqecrnfi 3 aKoH rro crpoeHr4r.
CBoffcrsa Kilprbr: sHaKoBocrb uso6paxenzr.
Cnofi crea Kaprbr : r.eHepanr,r3 oBaHHo crb Kaprbr.
feoIa4. 3uuncoa21. Pe$epeHrl-eJrJrlrrcolrA.

Kaprorpa$r4qecK're rpoeKrlr{r4. llpeo6pasoBaHr4e KoopAr4Har.
Macurra6: raueuonaHHufi, qucreHurrfi .{acrHrrfi. flpe4elnHaa ror{Hocrb vacma6a.
flepeueunrrft rpaQuvecruft uacura6.

1 4. feorpaftu.recxze CK.
I 5. llpruoyronr,uue CK.
16. feolesuqecxue CK.

6.

7.

8.

9.

10.

11.

t2.
13.

1 7. florperlrHoctfr4 npoeqlrpoB aHnfl:.

1 8. llorpeuHocrrd npoerlnpoB aHvr.fl.:

I,rcKDKeHr4e yrnoB. llpunreprr npoerqzft .

r.rcKaxeHprs AnlrH. flpr,rnrepsl npoexqrafi .



19. florpeurHocrpr npoeqprpoBaHzrfl; r,rcKaxeHlre Sopr. llpuuepu upoerqufi.
20. Ilpoexqzs UTM.
2 1 . flpoerqux f ay cca-Kprorepa.

22. HorteuKJrarypa ronorpa(puqecKnx Kapr.
23' BerropHoe rlpeAcraBJleHue xaprorpa(frqecKr4x AaHHhrx. BuAu [pocrpaHcrBeqForo a196rLrsa

B BeKTOpHbrx MoAeJrflx

24.PacrpoBoe rIpeAcraBJIeHIle xaprorpa(f[qecKrzx AaHHbrx. BuAu npocrpaHcrBeHxroro aHryrusa
B pacTpoBbD( MoAeJrflx.

25. TononofuqecKr,re MoAeJru BeKTopHbrx AaHHbrx.
2 6. Fleronoflou4rrecKrze MoIeJrr{ BeKTopHbrx AaHHbx.
27. T'IN-uoAenn flpe!:craBJleHuf, rloBepxHocreft. IzIx nper,rMyruecrBur r{ HeAocrarKg.
28. fpraa-voAela rIpeAcraBJIeHI{t [oBepxnocrefi. llx npenrrayulecrBa rz HeAocrarKr4.
29. Cucrewru uo6alruoro rro3rrrlr{oHr.rpoBaHrrx. flpzuqun pa6orrr. |JIOHACC.
3 0. czcrerrarr uo 6am,Horo no3r,rqnorrr4poBaHzr. rlpzHqr,rn pa6oru. Gp S.
3 1 . Cno co 6br rroBbrrrreHr,r.s roqHocrr,r no3r4 urroHr.rpoBaHr,rq,
32.I4cro'ruLIKIa AaHHbx 4nr (fopivrupoBaHfis IIMP. Knaccra$uxaqull I{Mp. CsoftcrBa IIMp.
33. [ucraHIII{oI{Hoe 3oHAI{poBaHrae 3err,rru: MHoroKaHaJrbHbre pacrprr. llporpavrrta Landsat.
34. fluwaullrloHHoe 3oHALIpoBaHI{e 3evrnr,r: pa1ap:aafl TorrocbeMKa. llporparvrua SRTM Lr

ASTER GDEM.
35. onepalllru rpocrpaHcrBeHHofi a;rre6pu: pacqer paccro-f,Hr,rr MeixAy roqKaMr4 Ha Kapre.
3 6. onepaqr4n rrpocrpaHcrBeHHofi anre6prr: pacrrer yKnoHa rroBepxHocrr4.
3 7. onepaq[u rpocrpaHcrBeHHoft a-ure6pu : [ocrpoeHr,re 3oHbr 3arorrneHufl .

3 8' o ueparllrr4 np o crpaHcrBeHHofi anre6prr : no crpoeHr,re Mapurpyra.
3 9. onepaqr4 14 rrpo crpaHcrBeHHoft anre6prr : nocrp o eHu e gKcno3r4 rlr4r.r.

40. flpunoN envrs. v npr{MeHeHr.re fhC.

Bonpocrr Arq npoBepKrr caMocroqrerbHofi padoru
1. flousruezn(foprr,raqnonuoftcLroreMbr.

2. feoun$opnrallrloHHble cl{creMbr. Ocuonnrre o6nacru npr.rJroxeHnslI4C.
3' feoun(popi'ralllaoHHble crlcreMbl. feonpocrpaHcrBenHbre AaHFrbre. KouqenryanbHarr cxeMa

opraHH3alllul'I AaHHbrx e fZC. Orrtuqne fI4C or tlHbrx r,rn(fopir,raqr4oHHbrx crrcreM.
4. I4cropux pa3BrrrnflreouH$opvrarl[oHHbx cr,rcreM.

5' Bag<lsrre crpyKTypbl AaHHIIX n fZC (OcrononoJrararoru.re erelaenrH 6asrr
rlp ocrpaH crBeHFIbx AaHHbIX ; MoAem 6arsr npo crpaHcrB eHHErx 4annrrx. )6. Basonrre crpyKTypbl AaHHbIX e fnC (OcHonouonararoilIrie ereueumr 6agu
arpu6yru aHbrx AaHHr,rx; Mo4em 6a-:u arpuoyrrrBHbrx AaHHbrx.)

7. flpe4craueHlle lpocrpaHcrBelrHbrx,4aHHbx. Pacrponaa MoAe]Jrb AaHHbrx.
8. llpe4cranrteHl{e npocrpaHcrBeHHblx AaHHbrx. Bexropuar MoAeJrb AaHHbrx. Tusu

BeKTopHbrx o6rerron.
9' llpocrpaucrBeHHble o6texrrr s fIrIC (llpe4craureHpre npocrpaHcrBeHHbrx o6beKros

pealruofi 4eficrnrzrenbHocrl,I; Co4epxatrze 6asH npocrpaHclleHHbx AaHHbrx.)
10. BsoA laHurrx s |I'IC (Tunu cl4creM BBoAa AaHHbrx; llpo6neunr oqu(fpoerra rapr).
11. llousrue o MoAeJrr,r seNrHoft r'oBepxHocru (ocuonurre nouarrar)
12. KaprorparluqecKr4 e rrpoeKur{t4. flonsrIte ir.racurra6a. Llcxaxerrws.
13. Knaccu(frarcaurr Kaprorpa(frz.recrux npoexqufi.



t4.
15.

TeMaru.recrue Kaprrr. LIx nuArr Lr Ha3HarreH[e.

feorpaQuuecruft aHtuIId3 (Textronor[ peAaKTr4poBaHLr{ rpa(f auecxux o6rerron,
ocHoBaHlras Ha KoHrlerqr.rn t43MeHseMoro o6texra. By(f epusaqzr.).

16. Irluc:rpyvenrapuirfVlC.
17. Cnyruuxonoe rro3r4ru4oHr.rpoBaHr4e.

18. floly'reuue AaFIHbIx 4nr fZC. [IEcraHqnoHHoe 3orJAr{poBaHr{e. Mero4u cbeMo1. MeroAu
perr{ cTparl14 r4.

19. O6pa6orra AaHHhrx Ar4craHrlr{oHHoro 3oHAr,rpoBaHr4r.

20. Oqz(fporlra nso6paixeuufi rapr. Berropzsaqr{r Kapr.

7, YIIEEHO.MET OAI,IIIE CKOE I,I I,IHO O PMAUI,NOHHOE OEE CTIEIIEHI,IE

AI,ICUII[.Ir14HhI

a) ocHonnaq ruTepa'rypa:

1. Hayuon, U. A.3arrluta HaceJleHv.fl u o6rerron or qpe3Bbrqaftsrrx curyagwit. Pa4zaqnonnax

6asonacHoctt [Snerrponuuft pecypc]: yue6noe uoco6ze lU. A. Hayuon, T. ]I. 3unaarKrrHa,

C. |I. Cusaxosa. - 3nerrpoH. TeKcroBbre AaHHbre. - Muncrc: Brrursfiuar rrrKoJra. 2015. -
288 c. - 978-985-06-2544-1.

2. flpupo4uue u rexHoreHHble raracrpoSu. LIcropur., rpusrara, uu(popnraqrroHHbre

TexHoJIorI4tI B rlporHo3rlpoBaHl,rut 9C. Hacrr 1. llpupo4Hbre r4 TexHofeHHue raracrpoSrr.

LIcroput, Szsura, un(fopir,raqroHHbre rexHoJrort4r4 B nporHo3upoBaHn:n gC [Snexrponuufi
pecypc]: yue6noe uoco6ue Ars cryAeHToB cneqlraJrbHocrtr llJarqura B qpe3BbrqaftHrx

cvrryagkrflx>t I A. B. Bruou, A. A. [ux, B. M. .{rr,rzrpnen [u Ap.]. - 3nerrpou, reKcroBbre

AaHHbIe. - Tavr6on: Taria6oncxzfi rocy4apcrneuurrft TexHrdqecKlaft ynznepcrrrer, 3EC ACB,

2015. -78 c. -978-5-8265-1382-8.

3' Axrzmona, f. P. Besonacnocrb qeloBeKa B rrpe3su.rafiHrrx cvryarryrsx f3nemponrrufi
pecypc]: yre6Ho-rueroAl,IqecKoe noco6ue / f. P. Axruslrona. - 3nerrpoH. reKcroubre

AaHHbIe. Fla6epeNnue gelntr: Ha6epeNno.rerHr.rHcxrzfi rocyAapcrBeunufi

reAarorurrecxzfi yHriBepcr4r er, 2075. - 1 48 c. - 2227 -8397 .

OBbE\4 CPC Ll PACIIPEAEJIEHI4E IIO BI4AAM YIIEBI{bIX PABOT B I{ACAX

Bra CPC Korur-recreo qacoB

Pa6ora c JreKrIr4oHHbrM Marepr{€uroM,
CIIMO CTOSTeJIbHOO IuI3yqeHI4e OTAOJIEHbIX TeM

Arrcrlr4rrnr4Hbr; rrorrcK ra o6sop Jrlrreparypbr r4

SJIeKTpOHHbX rrCTOtrHr,rKoB; rrTeHLIe U

I43freHple yue6nuxa ra y.re6nux uoco6uft.

25

lloAroroura K [poBepoqHbrM pa6orav 18
BrruolHeur.re AoMarrrr tux saaauuit,
rlo.qroroBKa r la6oparopHbrM 3aHflTvrAM

25

Irlroro 68



6),qono.nuureJrbHafl Jrrrreparypa :

l. MarevaruqecKoe kr KoMrrbrorepHoe MoAe

yue6noe noco6ze I C.B. Eo6upen, A. B.

TeKcroBbre AaHHbre. - Caparon: Caparoncx

r.rMeHH IO.A. larapuua, OBC ACB, 2012. -
2. 9pesnrrvaftHrre cr,rryaqvu ilpupo;iHofo Il

nr4KBr{Aarlu_r [Snerrponsrrfi pecypc]: Marepr{uurhr HayqHo_npax:ruqecKoft ronsfpewluu I B.
Z[. Teperuron, A. P. Arsuruton, A. C. An4ponon [ra ap.]" _ 3nempoH. reKcroBBre AaHHbre. _

XenesHoropcx: Cu6upcKafl noxapHo-cracarerrbHas aKaAeMr4s flIC MrIC poccuu. 2017. -
119 c. -2227-8397.

3' Monztopuur, MoAenI'IpoBaHLIe u nporHo3r4poBaHr.re olacHbrx npnpoAHbrx gereHraii 14

upesnu'raftHbrx cLrryaur'rfi [3nerrpoHnrrfi pecypc]: c6opuur c.rarefi no Mareprzarau V
noepoccrzficrcofi uayvno-rpaKruqecxoft roHsepeHqnu I A. A. M.enrurar, A. H. Barypo, [. B.
I'IsaHoe [u ap.]. - 3nerrpoH. Tel(croBble AaHHbre. - XeresHor,opcK: Cu6upcxan noxapHo-
cnacarenbHas. aKatJeMLr.s f|IC Mr{C poccnl,I, 2015. - I 31 c. _ 2227_g397 .

4' rlpesnu'rafiI{ble cl4ryalluvr B rexuoc(fepe [3nerrpousrrfi pecypc]: uparcrvxyrra / O. A.
On'rapeuron, f. lI. Pasxzszua,H.vL MarprE4zu,IO. A. Coxonosa. - Onercrpou. TeKcrorlbre

AaHHbie. - M.: flzureorran, 2013. -220 c. _ 97g-5_94727_6lg_3.

5' Mo4enupoBaHve noBeAeHI4t Bo3MoxHbrx pa3nr{Bon Heoru flprz gKcnJryararrnu MJICII
<IlpupasloMHat)). oqeura Bo3MoxHocrr.r nr,rKBr.rAauuu vpesnuvaftHrx curyaguit,
cB.rr3aHHbrx c pa3nr,rBaMr.r ue$rz. f3nenrponutlft pecypc] I B. vr. xypanelr, vr, B.
Xypanerm, C. H. 3allena fu Ap.]. - SnerrpoH. reKcroBbre raHHbre. - M.: BcevupHsrft $oHa
4unofi npr4poAbr (WWF), 2012. - gg c. _ 979_5_94442-033_6.

6' floupauena, A. E' llpocrpaHcrBeHHo-BpeMeHHoe MorenrpoBaHze [grerrpouurrft pecypc]:
yve6noe uoco6ue Iro Kypcy <Mo4erI'rpoBaHue) / A. B. .{onpauena. - OrexrpoH, reKcroBbre

raHHbIe' - M.: Mocroncrufi rocy4apcrseHHHft TexHzqecKufi ynwnepcr4Ter uuenz H.3.
Bayuana, 2010. - 57 c. -- 2227 -8397 .

n) ueplroqnqecnrre uzil rrlan

1' Xypuan <feonpo$rz>. }(ypnal 3aperllcrpllpoBaH n MzHne.rarr,r poccrzr,r. Cnranere;15crBo o

perr{crparruwfrr4NsTT-14955 or 3 anperrf, 2003 r. ISSN 2306_E736

2' xypuan <ArcReview. ConpeueHHble roerau(poprurarlrzoHHbre rexHoJrorr4tt>. ouerrpouHrrfi
apxlrB xypHana pexr4M .4OCTyrra

3' Xypna-rr <I'In0opi'raquonuuft 6rorrereur fl4C-Accoqrarlr4r{) Orerrpouuufi apxr,rB

xypHarra pexr{M Aocryna http : //www. gisa. ru/ib. html



4. Xypnal <Geolnformatics>. 3nexrp

r) uporpauMHoe o6ecneqeHue u IfnrepHer-p

Pecypcr;r p.lfl ArlcraHrlr{oHuoro o

www.cs.vlsu.nl.

Conpeuennrre fZC-cucreMbr: ESRI A
nu6opa cpeAc'rB nporpaMMHoro o6ecneqeHr{

peKoMeHAOB aHbr CneAyroxlHe rropTaJrbr r4 npofp

1. Il[K "ArcGIS"; http://www.esri,com/

2. ltrK "Maplnfo" ; http://www.esti-map.ru

3. IIK <AutoCAD Map3D>

4. IIK " f l,Ic-llalroparraa" ( " fI,IC-Kapra") ; http ;//www. gisi'fo.ru/

5. lIK "Heea" ; hltp ://www.ipu.ru/; http ://gis-neva.ru

I4ntepuer-pecypcbl, 6asrt AaHHbx, ran(popirraqnoHHo-cnpaBoqHbre vr [or4cKotsbre

cucreMbr no flIC reMarr{Ke:

I . fLlC-Accoqrdarlutr. PeNuu Aocryna: http ://www. gisa.ru/assoc.h1.ml

GIS-Lab (dl4c Jla6oparopzx>) I4nSopMarlr4oHHbrfi pecypc nocn.auleunufi

feorpa(pu'recKuM uH(fopvraqlzoHHblM cr4creMaM (fI4C) u lucraHqr4oHHoMy 3oHAr4poBaHr.rrc

3eulu (A33) rl, oAHoBpeMeHHo, coo6ulecrnou ruoAeft 3aHr4Marou vrxcs ur.rHTepecyrcwixct

orrrMr.r o6nacr.qlaz zlc'avuir. P eNrau Aocryna : http : //eis -l.ab. info

feolopral un$pacrpyKrypbl npocrpaHcrBeHHbrx raHHbrx Pocczficxoft Oe4eparlzu. peNvrra

4. Open Geospatial Consortium (OGC). pext*,r Aocryna:

2.

3.

5.

6.

3rerrpounuft auac Mocrnrr. perrprvr Aocryrra: http ://eatlas. mo s. ru/
V.re6Huft reonopr,arr IMZI,If AuK. pexrau Ao cryra: http : //giskafta.mi i gaik. nl/gi s

7 . PeNzrr rocryrra: htJpl&ekAd.Alg4rkJl/
8. Be6-fl4c GeoMixer. peNuu Aocryrra: http://maps.kosmosnimki.ru.

,q) ru eroluq ecrcue p eKoM eHA nr\vtr np err oA aB areJrfl M rro Ar{cq[[Jrr{H e

iltn ycnellrHoro u3yqenufl. ,{I4cllt4rrJrr4Hbr AonxHbr 6nnr; cofJracoBaHbr 14 crporo
BblAepxl4Barbc{ cpoKl4 nperloAaBaHl4fl Atrcrlr4nnzH, cBr3aHHblrx c rzufropu?rlr{oHHbrMr.r

TexHoror[.sMt4 vr ux [pLIMeHeHLIeM B reoAe3]rr{, rcaprorpa([zra, $ororparvrrr,1 erpuv kr

AI4CTaHIII4OHHOM 3OHAI'IpOBaHI4I4' B KOTOpbX pa3bgCHflIOTCt I4CXOAHLI9 IIOHflTHg, KJIIOT{9B6IS nnt
reoun$opvrar%]K'vr (o6rexruufi cocraB, gJreMeHTbr coAepxaHr4r, 3aKoHoMepHocrr,r

rocryna: httplnqdl4r/



rrpocTpaHcrBelrHoro paclpeAeneHr{, o6beKTo

gnJlr.rrcol,rAbr, Aarbr, lrporoKoJlbl, Sopuramr, u
oprleHTr4poBauLrfl. u upouue), ru6o 1rs.

o6pasonaHau neo6xoAprMo [peAycMarpr4Barb

AaHnoft Ar,rcIIr4 rrJrr4 Hbr.

Bnra4y MaJroro cpoKa o6yveuzr, ne

cry.qenTaMr,r 6olee oAHoro [paKTrzqecKoro 3aA

Becr uarepr4aJr Kypca, r4lv 3Harrnrer

caMocTotTeJIbHO.

e) nemodaqecKue peKonewda4uu dnn odyuatou4uxcn no ocloeHaro duc4unnunu
lnx eunoJlHerlrl.f, [paKTI'IqecKvx 3aAaunfi ra nonropeHr4r (rasyreuux nponyrieHHoro)

TeoperuqecKofo Marepve-Jl'a cryAeHTaM peKoMeHAyerc.s caMocro.flTeJrbHo opfaHtr3oBarb no
Mecry IIpoxI4]BaHI'Ifl AorIonHI{TeJIbIroe pa6ovee Mecro, o6opy4onanuoe [epcoHanbHbrM

KoMlblorepoM, noAxnroqdHHlrlvl K cerrl I,IHTepHer. Cry4eHry xeJrareJrbHo rrpeAocraBr4Tb

Bo3MoxHocG o6rqeHur c [perloAaBareJleM, He ToJrbKo Bo BpeMr ayAr4TopHbrx 3aHxrzft, Ho u
locpelcrBoM cerl'I HHTepHer, HanplzMep, n f,opvre orBeroB npenoAaBarenr Hia Bonpocbr
cry.4eHTa no sJIeKTpouuoft uoqre, ALIcraHIII,Iouuoft npoBepKe BbrcbrrraeMHx sarauur1;

Bnz4y sHcoxoft oKopocra ycrapeBaHun, nzaaeaewoir yve6nofi Jrrreparypr,r ro
zH$opiuaqrIoHHblM 'rexHoJIorI4tM, BcneAcrBrre arrunnofi exeroAuof, Mo!,epHr{3aru4r4

I(OMIJIeKCOB anraparHo-rIpofpaMMHbIX CpeAcrB vr conyrcrByrorqeft zHspacrpyKTypbr
uu$opr'rarlrloHHoro o6ecneueuux, cryAeHTaM peKoMeHAyercr B nepByro otrepeAb

opr'reHTr{poBarbc-f, na pa60ry c KoHcrreKTaMH JreKrlt4ft rexyrqero roAa;

[nr uo4roroBKI4 x sa'rery peKoMeHAyercr zcrronb3oBarb 3BM ]r Bce reoperr4qecxile
3HaHI'lf,, i'IMeroul{e [paKTuqecKoe rIpI4JIoxeHI4e B reoun$oprraarlr4ouHhrx rexHoJrorr4-rrx,

3aKperln{Tb HaB6IKaMI'I pexreHl4s npaKTr4qecKr4x 3aAaq B coorBerc-rBarn c [epeqHeM gaqerusx

BOrrpocoB.

8. MATE PI,IAJIbHO. TEXHI,IqE C K O E OBE CIIE TIE HPIE AI,I CqUIJII,IHbI
JleruuoHnble ayAaropI4ll, ocHalrl€unrre rocr<ofi (4rr uera r4nr.r MapKepa), enlranoM AJUr

rIpoeKIIIroHHhrx ol4creM, npoeKropoM r.r noyr6yxona (420 -3, 430-3, 3 1 9 -3).

Ay4nropun AJIf, rlpoBeAeuus na6oparopHbrx 3anxtuir, ocnarqeunrre coBpeMeHHbrMr4

rIepcoHaJIbHbIMpI KoMrlbrorepaMH, o6re4IaudunhlMl4 B JroKirJrbHyro Bbrtr[cJrr.rTeJrbHyro cerb 14

yKoMrI'IIeKToBaH[thrMLI ueo6xo4nvblM cI4creMHbIM I4 [pr{KnaAHbrM [porpaMMHbrM o6ecne.reg[r:r\a
(5 1 1 -3, 1 00-3, 1226 -3), ay r*ropun Bbr lrrrcrrr4rerrbHoro rleHrpa.



Pa6o.ra"fl nporpaMMa Ar,rcurarrnrrHbr cocraBJreHa B coorBercrBr.ru c nspru O|OC

rrpofpaMMaBo ro HarrpaBJreHprro 01.04.02 dlpuxra4Ha{ MareMaruKa u un$opr'rarz

<MareuaruqecKoe MoAeJrupoBaHr.re)).

Pa6ouyro nporpaMMy cocraBr{rr lou. na$. OuIIM C.IzI. A6paxF}r

Peuen:eur
(npe4cranurelr pa6oro4arenx) feH

flporpaurraa paccMorp ena u o4o6peHa Ha 3 aceAaHrar{ OUIIM

llpororon Jtlbl or 03.09.2018 roaa

3ane4yroquff ra(f e4poft OuIIM C.M. Aparelxu

Pa6oqas nporpaMMa paccMorpeua n o4o6peHa Ha 3acellaHuu y.redno-rrleroAr4qecKoft r<orr,ryrr:cuu

HarlpaBneHllr 0I.04.02 dlpurla4uax MareMarr4Ka vr uusopuarzro nporpaMMa

<MareuatzqecKoe MoAeJrr{poBaH}re)).

flpororor J$l or 03.09.2018 roAa

Ilpe4ce4areJrb KoMr.rccr4 r4 C.M. AparenxH

JITICT IIEPEYTBEPXNE HAfl
PAB OrrEfr tlp O IPAMMbI AI,IC UI4TIJII,IHbI (M OAyJIf )

Pa6o.ras rporpaMMa o4o6peHa Ha

flporoxor 3aceraHtrfl, ra$e4plr Nl

yve6nuft ro4

roAa

3ane4yroquft xa$e4pofi

Pa6o'aas rporpaMMa ogo6peHa ua

llporoxol 3ace,{aHr{r ra(f e4prr Jrl!

yue6nufi ro4

OT roAa

3ane4yrorquft raSe4pofi

Pa6o*rafl rrporpaMMa o4o6peua na

flpororor 3ace nalLrs, na(f e4plr J\!

y.re6nrrft ro4

3ane4yrorqrzft rca(f e4pofi

foAa


