degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
3aBenyrommuii kagenpoi

A.A. PomaHoBcKkas

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

Mo JMCHUIJINHE: ESG uHXUHUPUHT
110 HANPABJICHUIO: Hayko€MKne TEXHOJIOTUY U S3KOHOMHKA HHHOBAIUI
Npo(puIb NOATOTOBKH: Co3nanue 1 pa3BUTHE BEICOKOTEXHOIOTUYHOTO OM3Heca

dusrex-1koia OU3Heca BEICOKUX TEXHOJIOTHI
kagenpa KIMMaTHIeCKUX TEXHOJIOTHIA

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynuTOpHBIX 4acoB: 45 BCETO, B TOM YHCIIE:
Jekuuu: 15 gac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrostensHas padora: 15 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrasuin: B.B. Konapartbes, I-p TeXH. HayK, CTapIIMi HAYYHBIH COTPYIHUK,
MIpenoAaBareib

[Iporpamma obcyxieHa Ha 3acefjanny Kadeapsl KiuMaTnuecknxa TexHosorus 11.05.2022



AHHOTANMA

Jluciumuinaa paccMaTpuBaroiias KOMIUIEKC MPOIIECCOB Pa3pabOTKU M IKCILTyaTallud TEXHUYECKUX CHUCTEM B
KOHTEKCTE UX JKU3HEHHOTO IIUKJIA U ApXUTEKTYPHI, B KOMIIEKCUPOBAHUN MHKUHUPUHTOBBIX 33/71a4 C 3a7ja4aMu
MTOCTPOCHUS CUCTEM JIEATEIHHOCTH MO pa3paboTKe W MPUMEHEHUH TEXHUYECKUX CHUCTEM, COBMECTHMOCTU U
3 GEKTUBHOCTH pEIICHUS LENEBhIX 3aja4, MPUMEHEHUS METOJIOB MOJICIbHO-OPUEHTUPOBAHHOTO CUCTEMHOTO
WH>XUHUPUHTA.

JluciruivHa BKIIFOYaeT B ce0S MPAKTHYECKOE OCBOSHUE HABBIKOB MOJICIMPOBAHUS U TPOSKTUPOBAHUS
CJIO)KHBIX CHCTEM.

1. lean u 3apa4un

Heap AucHUNIHHBI
- OCBOCHHE IPUHIIMIIOB MOJCIMPOBAHUS M CHCTEMHOTO MPOCKTUPOBAHUS, PA3BUTHE KOMIICTCHIIUH B
00JIACTH CHUCTEMHOW pPa3pabOTKH, TUTAHWPOBAHMSI, peau3alid HayYHO-TEXHHYECKHX pa3paboToK
KOMILJICKCOB TUCTAHIIMOHHOTO 30HANPOBAHUSI.

3agaun AUCHUILUITHHBI
- (dopmupoBanue 0a30BBIX 3HAHHH B O0JACTH OCHOB MOJEIBHO-OPHEHTHPOBAHHOTO CHCTEMHOTO
WHXMHUPHHTA, CUCTEMHON pa3pabOTKH, MPOSKTUPOBAHMS, KU3HEHHOIO IMKJIAa HAy4YHO-TEXHHYECKON
NPOAYKIUH B 00JIACTH JAUCTAHIMOHHOTO 30HIMPOBAHUS, CTAHAAPTU3AIMN, OPTaHNU3AIMH, YIPABICHHS
MPOQUITBHBIX CHCTEM JICATEIILHOCTH B (hopMe MPODUIBHBIX 0000IIEHHBIX MPEANPHUIATAN U IPOEKTOB;
- OCBOCHHUE METOJIOB U MOJXOIOB B 00JIACTH MPOSKTHPOBAHMS M CO3IAHHS M IIPUMEHEHUSI TEXHHYCKUX
CHCTEM M KOMIUIEKCOB  JMCTAHIIMOHHOTO 30HAMPOBaHMs Ha IpHMepe MoApoOHOro paszbopa
KOHKPETHBIX CHTYaITHIA;
- OCBOCHHE HaBBIKOB CAaMOCTOSITENILHOH cOOpa HCXOAHBIX JaHHBIX, IIOCTAHOBKH 33J1auM,
NpPEIBAPUTEIBHBIX OLICHOK, aHajiM3a TEKYLIero YPOBHS pPa3BUTHUS TEXHOJIOTMH MOJCIMPOBAHMUS,
NPOCKTUPOBAHUS M MPUMEHEHUS KOMIUICKCOB JWMCTAHIIMOHHOTO 30HIMPOBAHHS W MPO(MIBHBIX MM
CHCTEM JeSTeIIbHOCTH;
- OCBOCHHE HaBBIKOB BHIOOPA M Pa3pabdOTKU KOHIEIIIMH KOMIUIEKCOB IMCTAaHIIMOHHOTO 30HIMPOBAHUS U
HEOOXOAMMBIX ISl 3TOTO CUCTEM JIESITeIbHOCTH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1.1 3maer wu cmocobeH  HCIONB30Barb B
npo(eCCUOHANBHON  JIEATENBPHOCTH  (PyHJAaMEHTAIIbHBIC
Hay4YHbIC 1 YKOHOMHYECKHE 3HAHHS U COBPEMEHHBIC METOIbI
WCCIICZIOBAaHU B 00JacTH HAayKOEMKHX TEXHOJOTHH U
HKOHOMHKH MHHOBAIHHA

OIIK-1 Criocoben aHaIM3UpOBaTh U BBISABISTD
€CTECTBEHHOHAYYHYIO U SKOHOMHUYECKYIO
CYLIHOCTh PEIIaeMBbIX MPOOJIEM Ha OCHOBE
MPHOOPETCHHBIX 3HAHUH

[TK-2 CriocoOeH caMOCTOSITEIEHO WIIH B [IK-2.2 CnocobeH IUTaHMpPOBAaTh W TPOBOJIUTH HAYUYHBIC
KadecTBe YJicHa (PyKOBOJMTEIS) MaJIOTO WCCIICZIOBAHMSI CaMOCTOSITENIbHO WJIM B KavyecTBE 4WiICHA
KOJUUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH (pyxoBomUTENS ) MAJIOTO HAYYHOTO KOJUICKTHBA

Hay4YHbIC UCCIICAOBAHUS U UX anpo6aumo

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIMHBI 00y4aIOIINecs JOIKHbBI
3HAThb!

* CTPYKTYpPY LMKJIOB OMOT€HHBIX JIEMEHTOB B Pa3JIMUHBIX IPUPOIHBIX IKOCHCTEMAX CYIIIH;
*  OCHOBHBIC NOHSATHS W HMPUHIMIBI MOJEIBHO-OPUEHTUPOBAHHOTO CUCTEMHOTO WHXXWHHPUHIA H
CUCTEMHOTO IIPOEKTUPOBAHUS;
* OCHOBHBIC CTAJMH KU3HECHHOTO LMKJIA HAyYHO-TEXHMUECKOTO MPOIYKTa B 00JacT AUCTAHIMOHHOTO
30H/IUPOBAHUs, OIIOPHBIE APXUTEKTYPbI LIEJIEBbIX KOMIUIEKCOB IUCTAHLIMOHHOTO 30HAUPOBaHUS;
* CTPYKTYPY M apXHMTEKTYPBl CUCTEM JAEATEIbHOCTH B 00JIACTH JUCTAHLMOHHOTO 30HINPOBAHHUS;
* COBpPEMEHHBIC OTEUECTBEHHbIC M 3apyOe’KHbIC CTaHAAPTHI B OOJACTU MPOCKTUPOBAHUS, KOHTPOJII
Ka4eCTBa M YIPABJIEHUS IPOEKTAMH B a3POKOCMUYECKON OTPACIIH.

YMETB:




* OLIEHMBATh YPOBEHb FOTOBHOCTH TEXHOJIOTMH B 00IaCTH AUCTAHLIIMOHHOTO 30HIUPOBAHMS;

* OCYLIECTBIISITh IEKOMIIO3UIHIO CUCTEMBI IEATEIIbHOCTH W/WIIH MPOEKTA, COCTABIISATh CXeMY ACJICHUS U
[IPOrHO3UPOBATh KU3HEHHBIH UK/ HAYYHO-TEXHUYECKOH POAYKLUY;

* (QopMupOBaTh APXUTEKTYPY CHCTEMY ACSTEIBHOCTH IJsl LEJEBBIX KOMILIEKCOB AMCTAaHIMOHHOTO

30HUPOBAHUSI.
BIIaJICTh:
. METOAAMHU MOZEIbHO-OPUEHTUPOBAHHOTO CHUCTEMHOIO HWHXUHUPUHTA W IapaMeTpU3aLuu
KOMILJIEKCOB JTMCTAaHIIMOHHOTO 30HINPOBAHNS;
. METOJlaMH IUIAHUPOBAaHUS W YIIPABICHUS JEATEIBHOCTHIO 110 pa3pabOTKE M TMPUMEHEHUIO

KOMIUIEKCOB JUCTAHI[HOHHOTO 30HMPOBAHMUS;
* HaBBIKAMH CAMOCTOSATEIIFHOTO OPHUEHTHPOBAHHS B NMPEIMETHON HAyYHO-TEXHUYECKOW M TATCHTHON
nH(pOpMaIINH.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora

Beenenue B Kypc, Marepuaibl. METOAbI U
1 MHCTPYMEHTBl U IPaBUIIa OPraHU3ALUU 2 2 2
o0yd4eHus Ha Kypce

Muposast HCTOPHS WHXUHAPHUHTA
BBenenue B CUCTEMHBIM HWHXWUHUPHUHT
CoBmenenue u HHTerpanus
2 WHXUHUPHUHTA TPOIYKTa U UHKUHUPUHTA 2 4 2
CHUCTEM  JICATENbHOCTH Pa3Burue
CUCTEMHOIO WH)XUHUPUHTA Ha
COBPEMEHHOM JTare

MozenbHO-OpUEHTHPOBAHHBIN TIOAXOJ B

3 2 6 2
aHaJlu3e U CUHTE3€ CHCTEM

4 [lapamerpuzauuss ¥  MareMaTu4yecKoe ) 6 2
MOJEJINPOBAaHUE CUCTEM
MonensHO - OPHUEHTUPOBAHHBIN

5 CUCTEMHBII HMHXUHUPHHI KOMIUIEKCOB 2 4 2
JUCTaHIMOHHOTO 30HIUPOBaHUs
Konuentyanshoe MPOEKTUPOBAHHE

6 KOMIUIEKCOB JUCTaHLMOHHOTO 3 6 3
30HAUPOBAHUS
MacmrabupoBanue pelIeHui

7 CUCTEMHOI0 WHXXKWHUPHHIA KOMIIJIEKCOB 2 2 2
JUCTaHIMOHHOTO 30HIMPOBaHUs

Hroro yacos 15 30 15

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYPUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)



1. BBenenue B Kypc, MaTepuaibl. METOIbl U MHCTPYMEHTHI M IIPaBUJIa OpTaHU3alUU OOydYeHHs Ha
Kypce

Hukier BoAbI, yriuepona, a3ora, hocdopa, ceps.

IpuposHbIe U UCKYCCTBEHHBIC CUCTEMBbI. TEOpHsI CUCTEM M CUCTEMHBIH aHamu3. [IpUéMbI peryKIuu
CHCTEM — OHTOJIOTHH, UepapXusi, CTPAThl, (ppakTasbl, apXuTeKTyphl. OCOOCHHOCTH MCKYCCTBEHHBIX
cucteM. Cucremsl cucteM 2.0. J[eATENbHOCTD MO CO3JAHUIO U MPUMEHEHHUIO cUcTeM. [[eHHOCTh U
CTOMMOCTb.

2. MI/IpOBaH HUCTOpUA HHKWUHUPUHIA BBG,I[CHI/IG B CHCTEMHBIN UHXUHUPUHT COBMCH.[GHI/IG n
HUHTETpaluAa MHXXUHUPHUHTA IIPOAYKTAa U HHXXUHUPUHIAa CUCTEM ACATCIbHOCTU Pa3zButne cucteMHOTO
HUHXXUHUPUHIA HA COBPECMCHHOM 3Tallc

[IponykTel W yciyrd. Y4acTHHKH JAesTedbHOCTH. OOOOIIEHHBIE NPEANPHUITHA KaK CyObEKTHI
WHXWHUPHUHIOBOM,  OKOHOMHYECKOM M  YNPABICHUYECKOW  JEATEJIbHOCTH. KiroueBsie
(YHKIMOHATIbHBIE METOJO0JIOIMH UCKYCCTBEHHBIX CHCTEM - MHKMHUPHUHI, YIPABICHUE CTOMMOCTBIO,
OpraHM3alysl y4YacTHHKOB, KHOGpHETMKAa U YINPABICHUE JAEATEIbHOCTbIO, WHCTPYMEHTHl H

HHPPACTPYKTYpA.

3. MOI[CJ'IBHO—OpHeHTI/IpOBaHHBIfl IoAX0J B aHAJIM3€ U CHMHTC3C CHCTEM

Omnopuble (QpedMBOPKA MOICTUPOBAHHUS OHTOJIOTMH M apXUTEKTyp cucteM. OHTOJIOrHMYECKUe
Monenu. Mozaenu TakCOHOMHUYECKHX HepapXuil CYIIHOCTEH M WX CBA3aHHOCTEH. APXUTEKTypHbIE
Mozenu. Mozenbs apXUTEKTYphl «CHCTEMA — MOACUCTEMBIY. Paciinpenne npeacTaBlIeHns apXUTEKTYP
CHCTEM 3a CYET ydyeTa UX XapaKTePUCTHKU. APXUTEKTypHbIC KOH(DUIYpaTOphl U BU3YyalIH3aTOPHI
CHCTEM.

4. HapaMeTpmauH;[ " MaTCMaTu4CCKOC MOACIINPOBAHUC CUCTEM

I/ICTOpI/ILIeCKI/IG U CUTYAalMOHHBIC JTaHHBIC, I/IH(i)OpMaI_II/ISI U 3HaHUA O CHCTCMax. HpI/IMeHeHI/Ie

arpuOyTOB s MapaMeTpU3aludu  Mojenei cucreM.  Tumosoruss  CBA3aHHOCTEU
apaMeTpU3UPOBAHHBIX CUCTEM B (hopMmare CTPYKTYPHBIX M MaTeMaTH4ecKux mozeneid. MoaeiabHo
npeicTaBleHHbIe 3HaHWsA. [lmarpopmbl  Momened mpeaMETHOW  OOJACTH. Pacmumpenue

MOACIIUPOBAHUA MCTOJaMU aHAJIN3a Bbonpmmx JAaHHBIX U ITIPUMCHCHUA I/ICKYCCTBGHHOFO HWHTCIIJICKTA.

5. MOI[GJ'IBHO - OpI/IeHTI/IpOBaHHBIﬁ CHCTEMHBIMN UHXUHUPUHI KOMIUJICKCOB JUCTAHIIMOHHOI'O
30HANPOBAHUA

JKW3HCHHBIM IIMKI KOMILJICKCOB AUCTAHIMOHHOI'0 30HAUPOBAaHMUA. MGTOI[BI U HHCTPYMCHTHI
MNPUKIIAAHOIO CHCTEMHOI'O WHXHWHHUPUHIA. CucreMHbIH WHXUHUPHUHI TEXHUYCCKUX 00BEKTOB
633prm1].[14ﬁc;[ Ha MOACIIAX. Tunossie MOACIIN MOACIIbHO - OPUCHTUPOBAHHOI'O CHCTCMHOTO
WHXUHUPHUHI KOMIUICKCOB IWCTAHIIMOHHOI'O 30HAUPOBAHUA. PerynilprIﬁ METO4 TIIOCTPOCHHUA U
MOCJICAOBATCIIBHOTO  PACHIMPCHUA  APXUTCKTYPHBIX MO,Z[eJ'IefI KOMIIJICKCOB  TMCTAHIITMOHHOI'O
30HAUPOBAHUA.

6. KonnenryaibHoe IpOeKTHPOBaHNE KOMITJIEKCOB TUCTAaHLIMOHHOTO 30HANPOBAHUS

KoHuenrtyaipHOe NPOEKTHPOBAHUE KOMIUICKCOB JAMCTAHIIMOHHOTO 30HIMpoBaHus. OOIMKOBOE |
KOHIICTITyaJIbHOE MPOSKTHPOBAaHHWE CHUCTEM. THUIOBBIE MOJETM M KapThl KOHIIETITYaJIbHOTO
MPOEKTUPOBAHUS — MOJICTHN TpeOOBaHMU, MPOAYKTa, (QYHKIWH, KOMIIOHEHT, padoT, CBSI3aHHOCTEH.
[lpumMeHeHre apXHUTEKTYpHBIX MOJAEICH B KOHLENTyaJdbHOM NpoeKTupoBaHWH. KoHmenmwms
IKCIUTyaTallMU CUCTEMBI.

7. MacmrabupoBaHue peleHuil CUCTEMHOTO WHXXUHHPHUHTA KOMIUIEKCOB JTUCTAHIIMOHHOTO
30HAUPOBAHUS



MacmrabupoBanue  peIleHHi  CHCTEMHOTO  WHKMHHUPHUHIA  KOMIUIEKCOB — TUCTAHIIMOHHOTO
30HAMpoBaHus. OOJIMKOBOE M KOHIIETITYyalbHOE MPOEKTUPOBAHNUE PACIIUPEHUI MPOIYKTOB U CUCTEM
WH)XHHUPHUHTOBOM JiesitenbHOCTU. [IprMeHeHe Mojeny TpeOoBaHu, (QYHKIIUMI, KOMIIOHEHT, padoT,
CBSI3aHHOCTEH, apXUTEKTYPHBIX MOZEIIEN.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

VuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3ByKoBas cucrema). [IpunTep u Oymara Juist pacrie4aTku MaTepruaioB K JIEKIHSM.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. TeopeTHKO-cHCTEMHBIE KOHCTPYKTHI JJIs1 KOHLENTYyaJIbHOTO aHanu3a u npoekrtupoBanus [Texct] / C.
1. HuxanopoB .— Ilpenpunt .— M. : Konnent, 2006 .— 312 c.
1. PomanoB A.A. CucremHas pa3zpaboTka KocMuueckoi Texuuku: yued. [locodue. B 2-x gacTsx.-
M.:M®TH, 2015.
2. PomanoB A.A. IlpuknaaHoil cucTeMHbIi HHXUHUPUHT.- M.:OU3MATIIUT, 2015.
3. Kongparees B.B. Ynpasnenne apxurektypoit npeanpusatus (KoHCTpyKTop peryaspHOro
MeHeKMeHTa). YueoHoe nocodue.-M.: UHDPA-M, u3n. Bropoe nopadort. u nor., 2018, snexkrpoHHas
Bepcust; B 0ubin. MOTH u3zz. neproe.
4. MexaHU3MBI yIIpaBlIeHHs. YIIpaBlieHHue opranusanueil: [lnannposanne, opranusanus,
CTHUMYJIHPOBAaHNE, KOHTPOIb. YueOHoe ocobue / mox. pen. Hosukosa JI.A.. Uzn. 2-e, mepepad. u gom.
— M.:JIEHAH/I, 2013. B cBOOOIHOM A0OCTyTIe HAa caliTe Www.mtas.ru/ ; u3z. Ha aHDI. 513.: Michail
Goubko, Vladimir Burkov, Vyacheslav Kondratyev, Nikolay Korgin and Dmitry Novicov. Published by
Nova Science Publishers, Inc. New York, 2013.

JomnonHurenbpHas auTeparypa
1. OcHoBbI guctanuoHHoro 30HaupoBanus [ Texct] / V. Puc ; mep. ¢ aurmn. M. b. Kaydmana, A. A.
KyspmuueBoii - M. Texnocdepa,2006
2. lucTaHIMOHHOE 30HANPOBaHKE U reorpaduyeckue nHdopmaroHubie cuctemsl [ Teker] : [yued.
nocobwue st By3oB] / A. M. Hannpa, C. K. Tomr ; mep. ¢ aam1. A. B. Kuprommmaa .— M. : Texaocdepa,

2008 .—312c.
1. HoBuxos /I.A. Kubepueruka. - M.: Kumwxkuasiit nom «JIMUBPOKOM», 2015, anektp. Bepcust B
CBOOOJTHOM JIOCTYTIE. 2. benos M.B., HoBuxos JI.A. MeTtonomnorus

KoMIuiekcHOU nestenpHocT. — M.: JIEHAH/I, 2018, snexrponHoe u3n. B cBoOOMHOM noCTyIIe

http://www.mtas.ru/biblio/MKD. pdf/.

3. PykoBozacTBO 1o cucteMHoi nnxkenepuu 3Hanuii (SEBoK).

https://www.sebokwiki.org/wiki/Guide to the Systems Engineering Body of Knowledge (SEBoK).
4. IIpoxopos A., JIsicaueB M., Lludpposoit n1BoitHUK. AHAIN3,

TPEH]IbI, MUPOBOH OIBIT. M31aHNe iepBoe, UcTpaBlIieHHOE U JIOTOJIHEHHOE / 1o/t ob1I. pea. bopoBkoBa

AN. —M.: 000 «Anpsucllpunat», 2020, 31€KTPOHHOE U3/ B CBOOOJHOM JIOCTYIIE.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ncnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

C npumeHeHneM MextyHapoHoi riardopmsl Coursera UCTIONb3YETCsl IPUMEHSIEMbIiT B
MEKIYHApPOIHOW TPAKTHKE CICAYIOIINI ONIOPHBIN IIEPEYeHBb OHJIAIH CEPBUCOB TUCTAHIIHOHHOTO
oOyd4eHusI:

1. PerucrpanroHHBIE CEPBHUCHI

2. NHpopMaInmoHHbIE CEPBUCHI



3. Workflow cepBuch

4. NHdopmMalmoHHbIe PecypCh

a) KoHcmexTsr

b) IIpezenranuu

c) [lomonHuTenbHbIe yueOHbIE pecypChl
d) YueOHbIC BHICOICKIIMH

5. Tectbl

6. 3anaHus scce

7. OueHoYHBIE CEPBUCHI

8. JIuHUA ANEeKTPOHHON TOYTOBOH CBSI3U

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCIHUIIINHBI (MO)_IyJ'lﬂ)

ITonpoGHbIe pexoMeHIAMK MO KaXJI0W TeMe pa3MelleHbl Ha MHTEPHET pecypcax Kypca, a Takke Ha
PETYIISIPHOM OCHOBE PAaCCBUIAIOTCS CITYIIATEISIM Kypca.

B cooTBercTBHY C yUeOHBIM IJIAHOM PEKOMEHTYETCSI:

* TIOCEUICHHUE JIEKIUH U MIPAKTUKYMOB;

*  caMocTosiTeNIbHAsi padoTa ¢ JUTEpaTypod, MHTEPHET-PecypcaMu M MOAJIECPKUBAIOIIMMHU OHJIANH
Kypcamy;

* ydacTHe B y4eOHBIX ZOOM MHUTHHIAX;

* CBOEBPEMEHHOE BBIIIOJIHEHUE TECTOB U IIPAaKTUKYMOB Kypca.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HEIYKOéMKI/IC TCXHOJIOIT'MHU U DKOHOMHKa I/IHHOBaI_II/Iﬁ
HpO(l)I(l.]Ib MnoATrOTOBKMU: COB,Z[aHI/Ie " pa3BUTHUC BBICOKOTCXHOJOTUIHOT'O OusHeca
dusTex-1koiia OM3HECa BRICOKUX TEXHOJIOTHM
Kaq)e;[pa KJINMaTUYECKUX TEXHOJIOTHM
Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: B.B. Kongparses, 1-p TeXH. HayK, CTapIINi HayYHBIH COTPYIHHUK,
IIperoaBarelib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 3HaeT W CcHocoOEH  WCIIONB30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4YHbI€ U SKOHOMHUYECKHE 3HAHUA U COBPEMEHHBIE METOIBI
WCCIICOBAaHUN B 00JacTH HAyKOEMKUX TEXHOJOTHA U
SKOHOMHUKH WHHOBAIIMH

OIIK-1 CriocobeH aHaIM3UPOBAaTh U BBISBIISTH
€CTECTBEHHOHAYYHYIO M SKOHOMHYECKYIO
CYIIHOCTh pelIaeMbIX MpoOIeM Ha OCHOBE
MPUOOPETCHHBIX 3HAHUNA

IMK-2 CriocobeH caMOCTOsTENTFHO WK B [MIK-2.2 Cnoco0eH TulaHUpOBaTh ¥ MPOBOJAWTH Hay4dHBIC
KadecTBe 4JieHa (PyKOBOAMUTEIS) MAJIOTO HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
KOJIJIEKTHBA OPTaHU30BbIBATh U MPOBOIANTH (pPyKOBOZMTEIS1) MAJIOTO HAYYHOTO KOJIIIEKTUBA

HAY4YHBIC UCCIICAOBAHUA U UX anp06auI/Ho

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydenus quctuiuinabl « ESG MHXHHUPUHTY 00yUYarONIUiiCs TOJDKEH:

3HATh:
* CTPYKTYPY LIMKJIOB OMOTEHHBIX 3JIEMEHTOB B Pa3IMYHBIX MPUPOAHBIX IKOCUCTEMAX CYIIIH;
*  OCHOBHBIC MOHATHUA W NPUHLMIIBI MOJEIBHO-OPUEHTHPOBAHHOIO CHUCTEMHOI0 WHXUHHUPHUHIA U
CHUCTEMHOTO IIPOEKTUPOBAHUS;
* OCHOBHBIE CTaIUM KU3HEHHOTO IMKJIa HAyYHO-TEXHUYECKOTO MPOIYKTa B 00JIACTH AUCTAHIIHOHHOTO
30H/IMPOBAHUS, OTIOPHBIE APXUTEKTYPhI LIEJIEBBIX KOMIUIEKCOB IMCTAHLIMOHHOTO 30HANPOBAHUS;
* CTPYKTYpY M apXHUTEKTYpPbl CUCTEM JESTEIbHOCTH B 00JIACTH AUCTAHIIMOHHOTO 30HUPOBAHMS;
* COBpPEMEHHBIC OTEYECTBEHHBIE M 3apyOeXHbIE CTAaHAAPThl B 00JACTU MPOEKTUPOBAHUS, KOHTPOJIS
KauecTBa U yIpaBJICHUs IPOEKTAMU B a3POKOCMHUUYECKON OTPACIH.

YMeThb:
* OLIEHMBATh YPOBEHb FOTOBHOCTH TEXHOJIOTMH B 00IACTH AUCTAHLIMOHHOTO 30HIUPOBAHMS;
* OCYLIECTBIISITh IEKOMIIO3UIHIO CUCTEMBI ICATEIIbHOCTH W/WIIH MPOEKTA, COCTABIISATh CXEMY JACJICHUS U
[IPOrHO3UPOBATh XKU3HEHHBIH UK/ HAyYHO-TEXHUYECKOH IPOAYKLUY;
* (QopMupOBaTH APXUTEKTYPY CHCTEMY HACSTEIBHOCTH IJsl LEJEBBIX KOMILIEKCOB AMCTAaHIMOHHOTO

30HAUPOBAHUA.
BJIA1€Th:
° MCTOAaMH MOJACIBbHO-OPUCHTUPOBAHHOI'O CHUCTCMHOTO HWHXXHHUPHWHIA HW IapaMeTpuUu3aluu
KOMIUICKCOB JUCTAHIIMOHHOI'O 30HAUPOBAHUA;
° MCTOAAaMU IUIAHUPOBAHUA U YIHPABJICHUA JCATCIBHOCTBIO I10 pa3p360TKe U HOPUMCHCHHUIO

KOMIUIEKCOB JUCTaHI[HOHHOTO 30HMPOBAHMUS;
* HaBBIKAMH CAMOCTOSATEIILHOTO OPHUEHTHPOBAHHS B NMPEIMETHON HAyYHO-TEXHUYECKOW M TATCHTHON
nH(pOpMaIINH.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

ABTOMarTu3MpOBaHHbIE TECTbl TPEHUPOBOUHBIE W IPOBEPOYHbIE: OT S5-TH HA KAXKAYIO TEMY.
[IpenwsaBnsAtoTca CiaylmIaTeNsM MOCIEAOBAaTENBHO 0 MEPE MPOXOXKACHUA TeM Kypca. BreimomHeHue
CIIy’)KUT OCHOBOW IIOJIy4EHUS JOMOTHHUTEIbHBIX Y4eOHBIX cepTudukaroB MIPT-Coursera mo Temam

Kypca.

1. BBeaenue B cucreMHoe poekTrupoBanue. OCHOBBI TEOPUN KHOEPCUCTEMBI M YIIPABJICHUS.

* HasBarp u kparko ompeneiuth (B 5-7 cioB) 5-7 cHEUUAIbHBIX TEPMUHOB CYIIECTBEHHBIX JUIS
MOHUMAaHUs BBIOPAHHOM MPEMETHOM 001aCTH U 11EIeBOI CUCTEMBI.

2. XKu3HeHHbIN LKKII CUCTEMBI U YIIPABICHHUE )KU3HEHHBIM LIUKIIOM.

» TIlIpencraButh daszsl XKI| paccmarpuBaeMoil B KypcoBoil pabore TexHU4eckoi cuctembl Sol 1.
[IpomnnrocTpupoBars.

» JlekoMIo3upoBaTh N0 (GyHKUUSM Ha OAMH ypoBeHb BHU3 (a3bl KL, mpommmocTpupoBars.

* Cdoxycupoarbes Ha (aze CHCTEMHOTO MTPOSKTUPOBaHUs. [10CTpONTh, MPUMEHHUTENFHO KO BTOPOMY
YPOBHIO JCKOMIIO3UIMHM M0 (PYyHKOUSIM, JUarpaMMy JIOTHYECKHX CBs3ell (QYHKIUI CHCTEMHOrO
npoektupoBanus (HoTanus CF).



4. lepeyens TUNOBBIX (MPUMEPHBIX) BONPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Hroropas arrecranysia 10 JUCIUITIIINHE "CHCTEMHBIN I/IH)KI/IHI/IpI/IHl"" MPpOBOAUTCH B (1)0pMe OK3aMCHa.

DK3aMeH IMPpOBOAUTCA B (’popMe 3alIUTBhI KypCOBOI'O IIPOCKTA B OCCHHEM CEMCCTpPC, KprOBOfI HOPOCKT B
BECCHHEM CEMCCTPEC ABJIICTCA JOIMYCKOM K 3K3aMCHY IO AUCLUIUINHE.

TeMbl KypcoBO pabOTHI:

Monyne 1. IlpumeHeHHe METOIOB M HMHCTPYMEHTOB MOJEIbHO-OPUEHTUPOBAHHOTO CHCTEMHOTO
WH)KUHUPHHTA B pa3pad0TKe KOMILIEKCOB JUCTAaHIIMOHHOTO 30HINPOBAHUSI.

Monyis 2. KoHnlentyanbHOE IPOSKTUPOBAHNE KOMIUIEKCOB TUCTAHIIMOHHOTO 30HMPOBAHHSI.
Becennuii cemectp

Monyne 3. busHec-mporiecchl, OpraHM3alMOHHBIA JAW3aiiH, CUCTEMBbl M MEXaHU3MbI YIpPaBICHHSI
MHKUHUPHUHTOBOTO LIEHTPA U MPOEKTOB TUCTAHIIMOHHOTO 30HANPOBAHUS.

Monyne 4. Pa3paGoTka CIOKHBIX CHCTEM M3 CHCTEM WHKHHMPHMHIA, OpPraHMU3allMd U yIpaBICHUS
JEATENBHOCTBIO U MTPOEKTAMH TUCTAHIIMOHHOTO 30HINPOBAHHUS.

[TpumepHbIil TepeyeHb OWIETOB ISt TOATOTOBKM K HMTOTOBOM aTTECTAllMM B BECEHHEM CEMECTpe
(9x3aMeHa B ycTHOH opme):

DK3aMeHaIlMOHHEBIHA OmteT Ne 1

[MonsTHE XKM3HEHHOTO NWKIA HAYYHO-TEXHUUYECKOW MpoayKiuu. KoHIlenTyalbHOE MPOEKTUPOBaHUE,
CHUCTEMHBIC TPeOOBaHUS, ONTHMHU3ALMA, pa3paboTKa JOKYMCHTAI[UHM, W3TOTOBJICHUE, DKCILTyaTalus,
MOJJICPIKKA, MOJCPHU3AINS, yTUIH3AIHNS. Crienuduka >KM3HEHHOTO IMKJIA TPOTPAMMHBIX U
anmapaTHoO-MPOrPaMMHBIX TIPOTYKTOB.

OK3aMeHallMOHHBIN OuneT Ne2

Crienduka OTpacieBbIX W HAIMOHAIBHBIX CTaHJIAPTOB U XU3HEHHBIX ITUKIOB B a9POKOCMHUYECKOM
orpaciu. [TpuMepbl HUKIOB peanu3anuu MpoekToB J133 B KOCMHYECKOW OTpaciu U OCCHHIOTHOU
aBuanuy. JKH3HEHHBIH [TUKJT IPOJAYKTOB CIEIMaIbLHOTO Ha3HAYCHUSI.

DK3aMeHaIlMOHHBIHA OrteT Ne3

OreHKa HEMPOTHUBOPEYMBOCTH TPEOOBAHWUI UM HMCXOMHBIX JIaHHBIX. KpuUTepuu ONTHMU3AIUH.
[Iponenypsl TPUHATHS KOMIIPOMHUCCHBIX pelieHni. Marpuiia TpaccupyemMocTd TpeboBanuii. [Ipumepst
TUTAHUPOBAHUS U PEATTHU3AI[MH MEKIJIAHETHBIX MUCCHI. KpUTepuu OI[CHKH YCTICITHOCTH MUCCHH.
OK3aMeHalMOHHBIN Ouiner Ned

Oranbl MPOEKTHPOBaHUS. BBIOOP KOHIENIMHM CUCTEMBI, KOOmepaluu, (GOPMHPOBAHUE MPOCKTHBIX
koMaua. Jlexommosuius cuctembl. Cxema aencHus. OYHKIMOHAIBHBIA aHANHM3 CHUCTEMBL. JlepeBo
(dyHKIWH, MaTpUIa COeIMHEHHH, (YHKIIMOHATIbHASI OJIOK-THarpamMma.

DK3aMeHaIMOHHBIH OmeT Ne5

[MpuHATHE pelIeHWA MPU CUCTEMHOM MPOCKTHPOBAaHWU. [lapasieNbHOe NMPOSKTUPOBAHUE W aHATM3
KoMIpomMuiccoB. OnTUMU3aIUsl W COTTIACOBAHME KOMIIPOMHUCCOB TMPH MPOCKTHPOBAHWU MPUOOPOB
JUCTAHIIUOHHOTO 30HIUpOBaHus. [IporpaMMHBIC Cpe/Ibl TAPAIICIIBHOTO TPOSKTHPOBAHUS.
OK3aMeHalMOHHBIN OuieT Neb

Banmupanuss npuM NPOSKTHUPOBAHMW — MPOTPAMMHO-AIAPATHBIX ~ KOMIUICGKCOB  JIUCTAHIIMOHHOTO
30HMpOBaHus. UYWCIeHHOE MOJIEIMPOBaHUE, HATypHOE W  TOJyHATypHOE MOJEITUPOBAaHMUE,
MakeTrpoBanue. KannOpoBka aHATUTHYCCKON anmaparypbl. Banugaius npu npoeKTUPOBAHUY CHCTEM
C 2JIEeMEHTaMH UCKYCCTBEHHOTO MHTEIICKTA.

DK3aMeHaIlMOHHBIA OmteT Ne7

[lonsTHe HAAEKHOCTH B CIOXKHBIX CHUCTEMax. OIIEMEHTBl TEOpHH KaracTpod. MeTomsl OIEeHKH
HAJCKHOCTH M pecypca TNpHU NPOCKTUPOBAHUH. OJIEMEHTHI YIPABICHUS PHCKAMH: O3KCIIEPTH3a
MPOIECCOB MPOCKTUPOBAHUS W CO3JaHUSI CHCTEMBI, aHAlU3 M KOHTPOJbh KPUTHYECKHX D3JIEMEHTOB,
MPOTOTUIUPOBAHUE, HCHBITAHUSA. METOMbl JIOKATH3AMA W KOPPEKIMU HEIITATHBIX CHUTyalud B
A’POKOCMHUECKON TEXHHKE.

DK3aMeHaIlMOHHEBIHA OmteT Ne 8



HanuonansHas cucrema cranpgapruzauuu P®. CranpapTsl, IpuMEHseMble NPU IPOEKTHPOBAHUU
a’poxkocMuueckor u crenquanbHoi TexHuku. @a3zet HUOKP. Ocobennoct ohopMieHns: TEXHUIECKOH
W OTYETHOW JOKyMEHTAIlMH B MpoeKTaxX, GUHAHCHPYEMBbIX B paMKkax ['ocobopoH3akasa, Qe/epaibHbIX
LEJIEBBIX POTPaMM, IPOrpaMM TOCKOPIOpauuii 1 UHCTUTYTOB pa3Butus PO. Crannaptel PO B chepe
OecnuI0THOM aBualuu.

Kpurepun onennBanus

OIIEHKA «OTJINYHO (10)» BBICTABIISIETCS CTYNEHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, IIIyOOKHWE 3HAaHUS YYEOHOHM MpOrpamMmbl JUCHUIUIMHBI TPU BBIIOJIHEHUH
JOMAalIHUX 3aJaHui, OTBETE S3K3aMEHALlMOHHOrO OwieTa M OTBETE HAa BOIPOCH IO MHpOrpamme
JVCLUUTUIHHBL,

OLICHKa «OTINYHO (9)» BBICTABISIETCS CTYJACHTY, IOKa3aBIIEMy CHCTEMaTH3UpPOBAaHHbBIE, IIIyOOKHE
3HaHUS y4eOHOM MporpamMMbl JUCLUIUIMHBI, BBIIOJHEHHWH JOMAIHUX  3aJaHuil, OTBETe
9K3aMEHAIIMOHHOTO OMIeTa U OTBETE Ha BOIPOCHI 110 MIPOTrpaMMe JUCLUIIIHHEL,

OIIEHKa «OTINYHO (8)» BBICTABISAETCS CTYACHTY, IMOKa3aBIIEMY CHCTEMaTH3WPOBAaHHEBIE, 3HAHUS
y4eOHOH TpPOrpaMMbl JTUCIMILIMHBI, BBITIOJHEHUHW JIOMAIHAX 3aJlaHUi, OTBETE 5K3aMEHAIMOHHOTO
OmIreTa U OTBETE Ha BOIIPOCHI IO MTPOTPAMME JTUCITUTLIHHEL;

oLeHKa «xopomio (7)» BBICTaBISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHall SK3aMEHAIlMOHHOTO
Onrera, rPaMOTHO M IO CYIIECTBY H3JIaraeT €ro, JeMOHCTPUPYET YMEHHE IPUMEHSTHb MOIydEeHHBIC
3HAaHUSl TIPU BBIMOJIHEHUH JOMAIIHUX 33JaHWi, HO JONMYCKAaeT B OTBETe WJIM B PEIICHUH 3ajad
HEKOTOPbIE HETOYHOCTY;

OLIEHKa «XOpOILO (6)» BBHICTABISETCS CTYACHTY, €CIIM OH 3HACT MaTepHall IK3aMEHALMOHHOTO OHMIeTa,
[I0 CYIIECTBY M3/laraeT €ero, JEMOHCTPUPYET YMEHHME IPUMEHSATh I[IOJIyYE€HHbIE 3HAaHUA IIpU
BBINIOJTHEHUH IOMAIIHUX 33JaHUH, HO JOITYCKaeT B OTBETE WIIM B PEIICHHUH 33]1a4 MHOTO HETOUYHOCTEW;

OLICHKA «XopouIo (5)» BBICTABISIETCS CTYACHTY, €CJIM OH 3HAeT Marepuall SK3aMEeHAlMOHHOTo Ouiera,
U3J1araeT ero, JeMOHCTPUPYET YMEHHE IPUMEHSTh MOTy4YCHHbBIC 3HAaHUS Ha MPAKTUKE ITPH BHITOTHEHUH
JIOMAIITHUX 3aJJaHHii, HE JIOMTyCKaeT B OTBETE IPyOBIX OMIMOOK;

OLICHKA «Y/IOBJIETBOPUTEIBHO (4)» BBICTABISIETCS CTYACHTY, €CII BO BpeMs OTBETa IK3aMEHAIIMOHHOTO
Ounera, NpW BBHIIOJHEHWW [OMAllHUX 3aJaHUM OH ToKa3al (parMeHTapHBIM, XapakTep 3HaHUM,
HEJI0OCTAaTOYHO MPaBUIbHBIE (OPMYITUPOBKU 0A30BBIX MOHATHI, HO MPH 3TOM OH BJIAJEET OCHOBHBIMH
paszenamu yueOHOI porpaMMbl, HEOOXOOUMBIMH IS JaJIbHEHIIEro o0yueHus;

OLICHKA «Y/IOBJIETBOPUTENBHO (3)» BBICTABISIETCS CTYACHTY, €CIIM BO BpeMs OTBETa IK3aMEHAIIMOHHOTO
Ounera, MpH BBIOJIHEHWH JAOMAIIHUX 3aJaHUi OH IIOKa3aj Pa3pO3HEHHBIA XapakTep 3HaHU,
HEJIOCTaTOYHO  IpaBWIbHBIE  (QOPMYIUPOBKM  0a30BBIX  IOHATHH, HapylICHHE JIOTHYECKOH
[IOCJIEI0BATEIbHOCTH B H3JIOKEHUU MPOrPaMMHOTO MaTEpHalia, HO IIPH 3TOM OH BIIAJEET OCHOBHBIMH
pasnenamu y4eOHOM MmporpaMMbl, HEOOXOAMMBIMU AJIs AajbHEHIero oOy4eHus: 1 MOXKET NPUMEHSTh
MOJTyYeHHbIE 3HaHUS 10 00pa3ily B CTaHAAPTHON CUTYaIUH;

OLICHKA «HEYIOBIETBOPUTENHHO (2-1)» BBICTAaBISETCS CTYAEHTY, €CIIH BO BpeMs OTBeTa
9K3aMEHAIIMOHHOTO OMJeTa, OH IOKa3aJ, YTO HE 3HaeT OoJblIeld YacTH OCHOBHOTO COJEp KaHHS
y4eOHOH NporpaMMbl JUCHMIUIMHBI, JOIyCKaeT TpyOble OMmMOKH B (OPMYIHUPOBKAX OCHOBHBIX
HNOHATUN IUCLMIUIMHBI U HE YMEET HUCIOJIb30BaTh IOJIYYECHHbIE 3HAHMWs IIPU PELICHUH TUIIOBBIX
MPAaKTUYECKUX 3ajad.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

DK3aMeH M0 AUCIMILTHHE MPOBOIUTCS B BUJE 3AIIUTH KypCOBOTO MPOEKTA.

[lpu mpoBeneHnn sk3amMeHa oOyudaronemycsl npeaocrasisercs 20 MHHYT Ha TOATOTOBKY. Ompoc
00y4aromerocst He JOJDKEH MPEBHIIATh OTHOTO aCTPOHOMHYECKOT'0 yaca.



Bo BpeMs mpoBeseHHs 3K3aMEHa IPHU IOATOTOBKE OTBETOB, OOyYaroIIHMecs MOTYT MOJIb30BaThCS
MPOrpaMMOi IUCUUILTUHBI, KOHCTIEKTaMU JIEKLMH 1 JI000H Ipyroii aureparypou.

ITpu mpoBexeHNH yCTHOTO 3K3aMeHa oOydaromiemycs npenocrasisercs 10 40 MUHYT Ha MOATOTOBKY.
Onpoc oOyuaromierocst mo OWJeTy Ha YCTHOM 5JK3aMEHE HE JOJDKEH MpeBBIIIaTh ABYX
aCTPOHOMMUYECKUX YaCOB.

[IpenonaBarento  mpefocraBisieTcs [paBo, IIOMUMO TEOPETUYECKUX  BOIPOCOB  CTYIEHTaM
JOTIOJTHUTEIbHBIE BONPOCHI, YTOUHSIOIIVE IOHUMaHUe COECp KaHMs Kypca.

Bo Bpemsi mpoBeneHus 5K3aMeHa IPH MOATOTOBKE OTBETOB Ha OWIIETHI, OOydYarOUIMECs MOTYT
MOJIb30BATHCS MPOTPAMMOMN JUCIUIUINHBL, KOHCTICKTaMU JICKITUK U JII000H JPYroi IuTeparypou.

Bo Bpems mpoBemeHHs 3K3aMeHa NpHU OTBETE OOYdaIOLIErocs Ha BOIPOCH MO OWIETy WM IO
IporpaMme JUCLUIUIMHBI, OH HE MOXET IOJIb30BaThCsl KOHCIEKTaMH JIEKIMH M JH000# 1pyroit
JIUTEPaTypOu.



