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

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: BBezieHne B cCHCTEMHOE MBIIIITIEHUE
10 HANPABJICHHUIO: dotoHrKa 1 onTOMH(POPMATHKA
NpoduJIb MOATOTOBKH: ®oTOHMKA, KBAHTOBBIE TEXHOJIOTUHU U AByMEPHBIE MaTepHaIbI

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
Kadeapa TEXHOJIOTHYECKOTO MPeIPUHUMATEIbCTBA

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.

CamocrosrensHas padora: 60 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3
KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy coctaBuiu:

A.N. JleBenuyx
M.A. byxapuH, kauj. (pu3.-Mart. HayK
W.A. bypnun

[Iporpamma obcyxneHa Ha 3aceflanny Kadeapbl TEXHOIOTUIECKOTO peanpruHuMarenbersa 08.04.2022



AHHOTANMA

Kypc mocBsiméH cUCTEMHOMY MBIIUICHUIO, JIEKAIIEMY B OCHOBE JCSITEIbHOCTH CHUCTEMHBIX WH>KEHEPOB,
MEHEXKEPOB M TEXHOJIOTHYECKUX MpeAnpruHuMareneil. 113 MHOTOYMCIEHHBIX BAPHAHTOB CUCTEMHOTO MOAX0Aa
JUIsE Kypca ObUT BBIOpaH TOT, KOTOPBIH WHTEHCHUBHO pa3BUBACTCS CETOMHS B MAacCCOBOW JESTEIBHOCTH
CUCTEMHBIX WH)XCHEPOB U HWHXEHEPOB IMPEANPHUATHS U JTOKYMEHTHPYETCS B MEXIYHApOIHBIX CTaHIApTax U
MyONWYHBIX JOKyMeHTax. Kypc mpencTaBiseT HWHTEpeC W IS TEXHOJIOTHYECKUX MpEANpPUHUMATEINEH,
KOTOpPBIM HEOOXOAWMO OPraHU30BaTh B3aUMOJCHCTBHE HWHXKEHEPOB M MEHEIKEPOB HA OCHOBE KAKOTO-TO
00IIeTo MOHUMAaHUS MPOEKTa — U CUCTEMHOE MBIIIJICHUE TTO3BOJISAET KOMaH/IC JOTOBAPUBATHCS O MPOESKTE Ha
o0IIeM I BceX CHCTEMHOM si3bike. Kypc colepKuT OobIIoe KOIMMYECTBO 3a7ad, MO3BOJSIONINX JOOUTHCS
HaYaJILHOM OEITIOCTH B UCIIOJH30BAaHUU ITOHSITHI CHCTEMHOIO IIOAX0AA.

1. leau u 3apauu

eap AUCUMNIMHBI

OcBOGHHE CHCTEMHOIO MBIINUICHHUA, JICKAIICTO B OCHOBC CHUCTCMHBIX HWHXKCHCPHUH, MCHCIKMCHTA U
TEXNPCANIPUHUMATCIILCTBA.

Kypc mnocBSmEH CHCTEMHOMY MBIIUIEHUIO, JIEXKAlleMy B OCHOBE JIEATEIBHOCTH CHUCTEMHBIX
HUH)XXEHEPOB, MEHE/PKEPOB UM TEXHOJIOIMUYECKUX IpennpuHumareneid. Bpenenue B cucremHoe
MBILUICHUE SIBISIETCS HA CErOIHS JYYIIMM W3 M3BECTHBIX 4YEJIOBEYECTBY CHOCOOOB OOpBOBI CO
CIIOKHOCTBIO, JTYYIIMM CIIOCOOOM Ul OpraHU3alMy KOJUICKTUBHON MEXIUCHUILIMHAPHONW paboTsl. M3
MHOTOYHCJICHHBIX BAPUAaHTOB CHUCTEMHOTO MOAXO0/a /Ul Kypca OblT BEIOpaH TOT, KOTOPbI HHTEHCHUBHO
Pa3BUBAETCs CErO/IHA B MACCOBOM AEATEILHOCTH CUCTEMHBIX UHKEHEPOB U MHXKEHEPOB NPENIIPUATHUS U
JOKYMEHTUPYETCS B MEXIYHApPOAHBIX CTAaHAApPTaXx M MyONMYHBIX JOoKyMeHTax. OCHOBaHHOE Ha 3THX
CTaHAapTaX M JOKYMEHTAaX H3JIOKEHHE IoiydaeTcsi Ooiee CTPYyKTypHOE, 4YeM 3TO HPUHATO IS
MEHEIKEpPOB, HO OoJiee OPUEHTHUPOBAHHO HA HCIOJIB30BAHUE B CUCTEMAaX, BKIIOUAIOLINX B ce0s Jtoaei,
YeM 3TO HPUHATO I HMHXKeHepoB. Kypc mpezacraBisier co0OH MHTEpeC M JUIS TEXHOJIOTHUECKUX
MpeanpuHIMATENIeH, KOTOPhIM HE0OXOANMO OPraHU30BaTh B3aUMOACHCTBIE HHKEHEPOB U MCHEIKEPOB
Ha OCHOBE KaKOIro-TO OOIIEro MOHMMaHMs MPOEKTa — U CHCTEMHOE MBIIIJICHUE MO3BOJIICT KOMaHE
JIOTOBapuBaThcsi O TPOCKTE Ha OOIIeM JUIi BCEX CHUCTEMHOM si3bike. Kypc comepxut Oosbiioe
KOJIMYECTBO 3aJa4, MO3BOJAIOIIMX HOOWUTHCS HayaJbHOM OEIIOCTH B MCHONB30BAHUU TOHATHUI
CHUCTEMHOTO IOJXO/a.

33]13‘[1/[ JAUCHUIIINHBI

* Hay4uTb CTYACHTOB (Kak OyIyIIMX TEXHOJIOTHUECKUX INpeaIpHUHUMATENICi) CBS3bIBATh Pa3lINuHbIC
aCIeKTbl MPOEKTa: MOTPeOHOCTH 3aKa3uyUMKOB, HMHKCHEPHOE BOIUIOLICHHE W  OINEPaLMOHHBIN
MEHEIDKMEHT; He notepsis 1pu [Ipu nepexone Mexxay 3TUMU OIUMCAHUSAMU LIEIOCTHOCTH [IPOEKTa;

¢ Hay4uTb HaXOAWUTH BCEX JIMII, 3dMHTCPECOBAHHLIX B IIPOCKTE U OMNPCACIIATH NX 3aMHTCPCCOBAHHOCTH
A0 MpsAMOTo pa3roBopa ¢ HUMH,

. Hay4YuTh (POPMYIHPOBATH KOHKPETHBIE TPEOOBAaHUS K MPOCKTY W3 aOCTPaKTHBIX HHTEPECOB
CTEHUKXOJIIEPOB;

*  HAyYUTh OBITh B COCTOSIHMM TPEJACTABIATH OJMH M TOT KE MPOEKT CIEIHAUCTaM B Pa3IMUHBIX
00TacTAX ¥ ¢ pa3IMIHBIMU HHTEPECAMU.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

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

VYK-4.1 Cnocoben Bectn 0OMEH /€JI0BOM MHpopMaunen B
YCTHOHM W MUChMEHHOU (popMax Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickoii ®enepanun W HE MEHEE YEM Ha OJHOM
HHOCTPAHHOM SI3bIKE

YK-4 CriocoGeH mpUMEHSITh COBPEMEHHbBIE
KOMMYHHKaTHBHBIC TEXHOJIOTUH, B TOM YHUCIIE

HAa MHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMHUYECKOTO U MPO(EeCCHOHATLHOTO
B3aNMOJCHCTBUS

VK-4.2 Bmageer HaBLIKAMH, HEOOXOAUMBIMHM IS
HaIlMCaHUs, MHUCHMEHHOTO TIEPEBOAa W PEAAKTHPOBAHUS
pa3IMUHBIX aKaJeMHUYECKUX TEKCTOB (pedepaToB, 3cce,
0030poB, cTaTei u T.1.)

OIIK-1.1 3HaeT ®W  CcOOCOOCH  HUCIOJIB30BaTh B
npoeCCUOHANBHON  JeSTeNbHOCTH  (yHIaMeHTalbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK




OIIK-1 Bnaneer cuctemoit pynnamentansibix |OIMK-1.2 CrnocobeH 0600mark ¥ KpUTHYECKH OIICHWUBAThH
Hay4YHBIX 3HAHUH B 00sacTu OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIICNOBaHUA B 00IaCTH
(u3HMKO-MaTeMaTHIECKUX HAYyK (hOTOHMKH U ONITOMH(POPMATHKU

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuk M (U3UKH M CHOCOOCH WX TPHUMEHSTh MpPH
peleHun 3a1a4 B 00aactu (POTOHUKH U ONITOMH(OPMATUKU

3. IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHHS MO JUCHUILINHE (MOTYJII0)
B pe3ynbrare ocBoeHUS JUCIIUIUTHHBI 00y4YaroNInecs JOKHBI
3HATh:
* YTO TAKOE apXUTEKTypa U KaK OTIUYUTH Ba’KHBIC PEIICHUS OT MEHEE BAXKHBIX;
* Kak OObEAMHATH OOBEAMHUTH JIEATENILHOCTH TEXHOIIPEAIPUHUMATEIS, HH)KEHEpa, MEHEKepa;
* MEXJIYHAPOIHBIE CTAHIAPTHI B 00JIACTH CUCTEMHON WHXCHEPUH.
YMETb:
® YMETh BBIACIATH CBOIO CUCTEMY CPEAM UHTEPECOB APYTUX CTOPOH;
® (OpOTKCS CO CIOKHOCTBIO B CAMBIX PAa3HBIX MPOEKTAX;
® YMETh JIeNIaTh APXUTEKTYPHOE ONMCAHUE CUCTEMBI, BBIJICISATH BaXKHBIE ACIIEKTHI;
° MOJIb30BaThCSl CXEMOM TMpoekTa (BO3MOXXHOCTH, CTEHKXOJAEPHI, OMpPENETIeHHEe U BOIUIOIICHHE
CUCTEMBI, pabOTHI, TEXHOJIOTHH, KOMaH/1a) Il YMEHBIIIEHUS TIPOSKTHBIX PHCKOB.
BJIAJIETh:
° MOHATUSAMHU CHUCTEMHOW WHXXCHEPUU TaKUMH KaK CTEHKXOJIEphl, TPeOOBaHWsS, apXHUTEKTypa,
XOJIApXHsl, CHCTEMBI, KU3HEHHBIN LIUKIT;
®  METOIaMH M WHCTPYMEHTaMH BBISBICHHUS TpeboBaHWi, (popMmynupoBanust TpeOOBaHUII B BUIE
TEXHUYCCKHUX 3aJaHUM.

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

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Kak HayunThCS CUCTEMHOMY MBIIIIEHUIO 2 4 8
) Bomionienue cucteMsl, CTEUKXOJIIEPHl U ) 4 ]
HHTEPECHI
3 CucremMHas XomapXus 1 4 8
4 IeneBas u UCTIONB3YIOIAsT CUCTEMBI 2 4 8
5 OmnpeneneHne CUCTEMBI 2 4 8
6 IToHsTHE )XU3HEHHOTO ITHKJIA 2 4 8
7 By skM3HEHHOTO ITUKJIIA 2 4 6
] CucremHas cxema MpoeKTa u ) 5 6
MHOTOMEPHBII )KU3HEHHBINA UK
Nroro yacos 15 30 60
[TonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennwii)



1. Kak Hay4nThCS CUCTEMHOMY MBIIUICHUIO

* MecTo CUCTEMHOIO MBILUIEHUS CPEU APYTUX MBIIITICHUN
* Haw BapuaHT cCHCTEMHOIO NMOAXOJA — U3 CUCTEMHON MHKEHEPUU
* OrTHoIIEHUE K TEPMUHOJIOIMH: MHOXKECTBEHHOCTh TEPMUHOB.

2. BommomieHue cuCTeMbl, CTEUKXOJAEPhl U HHTEPECHI

» Tlousitre BorwIOmieHUS CUCTEMBI B 4D dKCTEHCHOHAIN3ME
» TearpanbHas Metadopa: CTSHKXOIIEPHI
* CrelkxoaaepcKkue HHTEPECH

3. CucteMHas Xonapxus

* [lonsATHe X0J0HA U XOJIAPXHUU

* Pa3Ho0Opasue BUIOB LIEJIEBBIX CUCTEM

* [lorpebHOCTH, TpeOOBaHMUS, OTpAHUYCHUS (APXUTEKTYPA)
* Cucremsl cucteM. CII0)KHOCTHOCTb.

4. IleneBast ¥ UCTIONB3YIOIIAS CUCTEMBI

* [Ipu3Haku LEIEeBON CUCTEMBI
* IIpr3HaKku UCHOIB3YIOLIEH CUCTEMBI
+ Tumnossle ommOKn

5. OmnpeneneHne CUCTEMbI

* OmnpexensieMmble 0a30BbIe CTPYKTYPBI: KOMIIOHEHTBI, MOYJIH M Pa3MEIeHHs
* [lonstue TpeboBanuit
* IloHATHE ApXUTEKTYPBI

6. IlousiTe )KU3HEHHOTO IUKJIA

* TIOHATHE XKU3HEHHOTO IIMKJIa CUCTEMBI U TipoekTa 1.0
» JKuznHennslii ki 2.0: 370 MPo 00eCTICYMBAIOILYIO CUCTEMY
* [loHsTHE O MPAKTHKAX M METOMOJIOTHUSIX

7. Buj >KM3HEHHOTO IIUKIa

* V-diagram
» Agile-tiukmbt
* Omnune MHXEHEPHOTO M MEeHeKepcKkoro npencrasieHus o XKL

8. CucreMHas cxema IIPOeKTa U MHOTOMEPHBIN )KU3HEHHBIN IIUKIT

» CucreMHas cxeMa IpoeKTa

® CI/IHXPOHI/BaHI/I}I W3MEHEHUM BOILIOIICHUS CHUCTEMBbI, OIPEACIICHUSA CHUCTEMBbI, BO3MO)KHOCTCI\/'I,
CTefIKXOJ'I,I[epOB, KOMaH/IbI, pa6OTBI, TCXHOJIOTHH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

AyautopHoe MoMeIIeHHEe, OCHALIEHHOE CTYNIbSIMH, CTOJIAMH.

[lepeuenb OCHOBHOTO 00OPYIOBAHUS: IPOEKTOP, IPOSKIIMOHHBINA IKPaH, KOMIIbIOTEP (HOYTOYK),
y4eOHast JocKa.

[Tepeuens ucnonwszyemoro nporpammuoro ooecrneuenus: C1O, Google Docs, Zoom, BKonrakre.



6.IlepeyeHnb pekoMeHyeMOii TUTEPaATyPbI

OcHoBHas nuTeparypa
PexomennoBanHas uTepaTypa A1l CaMOCTOSTEILHOTO U3YYCHHS

Bbarospun B.K. Cucremnas u nporpamMmmuas unxenepusi. Cnosapb-cripaBounuk. JJMK-IIpecc, 2010
Jloycon Maponba. [lytemecTBue o cucteMHOMY JaHAIIaQTy.

Marsiek JI. A. , JIuonr b. JI. [lpaktuueckast mporpaMMHasi HH)XEHEPHS HA OCHOBE yueOHOTO
npumepa. M. : BUHOM. JIa6. 3nanuii, 2009

JomnonHurensHas aureparypa

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

He HUCIOJIb3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYIIECTBJICHNH 00Pa30BaTeIbHOIO
npouecca 1o JMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 olecredyeHust
¥ HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

1. Pycckosizpranoe oraenenue INCOSE: http://incose-ru.livejournal.com/
2. Omnnaitn kype «CucteMHoe MbIliuieHue»: http://www.systemsthinkingcourse.ru/

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIJINHBI (MO)_Iy.Tlﬂ)

1. PexomeHyeTcs BBINOIHATH JOMAIIHKE 3aJlaHMs, TaK KaK 3TO YHPOIIAeT UTOTOBYIO aTTECTALUIO 110
MpEIMETY.

2. JInst mMOATOTOBKM K MTOTOBOM arTecTally IO MPEAMETY JIydllle BCETO IOJb30BaThCS MaTrepHajaMu
y4eOHHKa.

1. IIpomexyTouHBIE KOPOTKHE TECThI, OI[CHUBAIOIME TOHUMAHUE TEKYIIEro MaTepHraja ayJUuTOPHbBIX
3aHSATUN.

TecTbl NpOBOAATCS B ayAUTOPUH M MPEACTABISIIOT COO0H MPOCHOBI 0TOOPAa3UTh «Oe3 MOAMISABIBAHUS B
KOHCITIEKTBl ~CIIPABOYHMKM» OCHOBHBIE CXEMBl (IUarpaMMbl) s OOCYKIAeMOro ayJUTOPHOTO
Marepuana: JuarpaMMa ajib() WHKEHEPHOTO MPOEKTa, V-IuarpamMma >KU3HEHHOTO LKA, JuarpaMmma
OIIPEAEIICHUS CUCTEMBI U T.1. Bpems npoBenenus nono0HoOro tecta — He 6onee 15 MUHYT.

2. JlomamrHue 3aJlaHus 110 Kypcy CBOASTCA K perieHuto nopsiaka 200 3amad Ha 6a3e OHIai-TuIaTgopMbl
http://www.systemsthinkingcourse.ru/.

3. Hrorooe 3amanue: 3cce «OLEHKAa COCTOSHUS HHXESHEPHOTO MTPOEKTa

HToroBoe scce roToBUTCA HAa MaTepHaje MPOEKTOB CTYAEHTOB, KOTOPbIE OHH BBINOJIHSIOT HAa CBOMX
6a3oBbIx Kadenpax. Caoada scce mompasyMeBaeT HECKOJIBKO MTEPALUH, UTOrOBasl OLIEHKA 3aBHCHUT OT
CTENCHH, B KaKOM CiyIIaTedb HCIONIb30Bal B 3cce MaTrepuaibl Kypca. Ocoboe BHMMaHHE HYKHO
oOpamark, 4ToObI 3cce OBIIO HE MPO «OU3HEC-IPOEKT» U HE MPO MPOEKT U3 «YMPAaBICHUS IPOCKTOM», a
PO MHXEHEPHBIN MPOEKT (T.€. OLIEHKa HE MEHEKepCKasi, He OM3HEC-OIeHKa, a MHKEHEpHasl OLICHKA),
T.e. B TOM YHUCJIE MPOBEPAETCS, HACKOJIBKO CIYyIIAaTeNb YCBOMJI PAa3HHUIy MEXKAY MEHEIKEPCKOi
JTUCLUIIIMHON «YIIPaBIEHUE INPOEKTOM» U HHXCHEPHOM NUCHUIUIMHON «yMNpaBlICHHE XU3HEHHBIM
uukiom». [lpoBepsieTcs npuMeHEeHne CTyAEHTOM CHCTEMHOWHKEHEPHOTO MBILIUICHUS, UCIIOIb30BaHNE
pasNMyUHBIX CTHJCH oOmucaHus CHCTeMbl. B 3cce 00s3aTenbHBIM pas3liesioM TaKkkKe SBISIIOTCA
WH)XEHEPHbIE PEKOMEHALNHU 110 UTOTaM OLIEHKH, TEKCT 3CCe MPEAOCTABIISICTCS TAK)KE KOMaH/E MPOEKTa
0a30BOTO MIPEIPHUSATHSL.

3aMeuaHMe: JUTEPATypbl IO IPEIMETy Kypca Ha PYCCKOM S3bIKE INPAKTUYECKH HET, IM03TOMY
PEKOMEH TyeTCsI UCTIOJIb30BATh aHIIIOS3BIYHBIC HCTOUHHKH.

PexomeHnioBaHHas nuTEparypa:
1. Amnaromnuii JleseHuyk. «CucteMHoe MbIieHue. Y 4eOuuk», M3narensckue pemrenus (2018).



2. Amnaronuii JleBeHuyk. «BusyanapHoe MbinuieHue. Jloknaa o ToM, Io4eMy UM HeJb3sl 000IbIIaThHCS,
Wznarensckue pemenns (2018).

3. Onunaitn Kypc «CucremHoe MBIILIJIEHUE (Kypcepa, eHamno, M®TH),
http://www.systemsthinkingcourse.ru/
2. Cranmapr OMG 7Essence — language and kernel for software engineering”.

http://www.omg.org/spec/Essence/ (Tekymiast Bepcus 1.2 Betal, urons 2018r).
3. A.Levenchuk, Towards Systems Engineering Essence, https://arxiv.org/abs/1502.00121

3. Crangapr ISO/IEC/IEEE 42010:2011 Systems and software engineering -- Architecture
description.

4. Atul Gawande. “The Checklist Manifesto: How to Get Things Right” (2011r.)
5. Partridge, Chris. Business Objects: Re-Engineering for Re-Use, BORO Centre, 2005

JlomosHUTENbHAs TUTEpaTypa:

1. Marepuassi 3acenanuii Pycckoro otaenenust INCOSE (http://incose-ru.livejournal.com/ ).

2. B.K.baroBpun, Cucremnas u nporpammuas umxkenepus. CrnoBapb-crpaBounuk. JJMK-IIpecc, 2010.
3. Taponba JloycoH, «IlyTeniecTBre mo cucTeMHOMY JTaHmadTy».

4. MITRE Systems Engineering Guide, 2012 --
http://www.mitre.org/work/systems_engineering/guide/index.html
5. SEVOCAB: Software and Systems Engineering Vocabulary --

http://pascal.computer.org/sev_display/index.action
6. Crangapt ISO 15288.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: ®DoToHUKa 1 ONTOMH(POPMATHKA

npopuiIb NOArOTOBKHU: ®DOTOHNKA, KBAHTOBBIE TEXHOJIOTUU U JBYMEPHBIE MaTepHaIbl
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kageapa TEXHOJIIOTUIECKOT0 MPEAIPUHIMATEIIHCTBA

Kypc: 1

kBaTuuKkanus: MarucTp

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

A.N. JleBenuyxk
M.A. byxapuH, Kauj. (pu3.-Mar. HayK
W.A. bypnun



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-4.1 CnocobeH BecTn OOMEH JIeJI0BOM WHGpopMaiyel B
YCTHOH M MHUCBMEHHOHN (popMax Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuym M HE MEHEE YEM Ha OJHOM
WHOCTPAHHOM SI3BIKE

YK-4 CriocobGeH mpuMeHsITh COBPEMEHHbBIE
KOMMYHHUKATHBHBIC TEXHOJIOTUH, B TOM YHCIIE

Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT
aKaJIeMUIECKOTO M PO(eCcCHOHAIBEHOTO
B3aMMOJICHCTBHS

VK-42 Bnageer HaBBHIKAMHU, HEOOXOAUMBIMM  JUIS
HalMCaHUs, MHChMEHHOTO TIEPeBOAa W PEAaKTHPOBAHUS
Pa3TUYHBIX aKaJIEMUYECKHX TEKCTOB (pedeparoB, 3cce,
0030poB, cTarei u T.1.)

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
nmpoeCCHOHANFHOW ~ JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1 Bnaneer cucremoii pyranamentanbabix |OIIK-1.2 CrocoGeH 0000mmarh M KPUTHYECKU OIICHHUBATh
HAyYHBIX 3HAHHI B O0JIACTH OMBIT W Pe3yAbTaThl HAYYHBIX HCCIEAOBAaHWA B OOJIACTH
(hM3UKO-MaTeMaTHIEeCKUX HAyK (hoToOHUKM ¥ OTITOMH(POPMATHKHU

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00NacTH
MareMaTHKH W (HU3UKH H CIOCOOCH HMX HPUMEHATh HpPHU
peleHun 3a/1ad B o06nactu (POTOHUKH U ONITOMH(OPMATUKN

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus qUCIUILIMHEI « BBe/leHNE B CUCTEMHOE MBIIIICHIE) 00YUYaIONTUIICS JTOJDKEH:

3HAThb:

* 4YTO TAKOE€ apXUTEKTypa U KaK OTIMYUTH BAXKHbIE PEILIEHUS OT MEHEE BaXKHbIX;
* Kak OObEAMHATH OOBbEAMHUTH NEATEIILHOCTH TEXHOIIPEAIPUHUMATEIIS, HHKEHEepa, MEHEeIKepa;
* MEXIyHapOoJHbIe CTAHIAPTHI B 00JIACTU CUCTEMHON MHKEHEPHUH.

YMeThb:

® yMETb BBIIEJIATH CBOIO CUCTEMY CPEIlU MHTEPECOB APYIHX CTOPOH;
® (OpOTHCS CO CIOKHOCTBIO B CAMBIX PAa3HBIX IPOEKTaX;
® yMETh JAeJaTh apXUTEKTYPHOE ONUCAHUE CUCTEMBI, BBIIEIISATh BaXKHbIE ACIIEKTHI;
®  TI0JIB30BaThCS CXEMOWM IMpOEKTa (BO3MOXKHOCTH, CTEUKXOJIAEpPBI, ONpEAEICHHE U BOIUIOILICHUE
CHCTEMbI, PaOOThI, TEXHOJIOTHH, KOMAH/1a) Il YMEHBIIECHHS IPOEKTHBIX PHCKOB.
BJIaJeTh:

®  [OHATHSMHU CHCTEMHOM HHXEHEPUH TAaKUMH KaK CTEHKXOJAepbl, TpeOOBaHMSA, apXHUTEKTypa,
XOJIApXUsl, CHCTEMBI, dKU3HEHHBIH LIUKJI;

®  MeToflaMHM M HMHCTPYMEHTaMH BBIBIEHHS TpeOoBaHMi, (HopMyaupoBaHHs TpeOOBaHHMI B BHIE
TEXHUYECKUX 3alaHUN.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

[lepeuenp TUMOBBIX (IPUMEPHBIX) TOMALTHHUX 3aJaHUI

Ne nomamnero 3aganust HaszBanue (Tema) noMaminero 3aganusi  Ne mpuioxeHus
1 Hepapxwus cucteM u npoekTHble ponn  [Ipunoxenue 1

2 TpeOosanus k cucreme llpunoxenue 2

3 Apxurekrtypa cuctemsl [Ipunoxenue 3

4 Kwusuenssii mukn I[lpunoxenue 4

[lepeueHp THIOBBIX (IPUMEPHBIX) BOIIPOCOB K TEKYIIEMY KOHTPOJIIO
Wepapxus cucrem

VKa3are CIEAyIOIIME THIBI CHCTEM: IIeJieBas CHCTEMa, HCIIONb3YIOIIas CHUCTeMa, CHCTEMbBI B
OIIEPAIIMOHHOM OKPY)KEHHH, 00€CIEeYNBAIOIINE CHCTEMBI.

[IpoekTtHble poau




[lpuBecTn cmucOK TPOEKTHBIX poiei. [IpaBWibHO JIM TMOHsTA TeaTpaibHas Meradopa, CIUCOK
MPOEKTHBIX POJICH COCTABIICH B COOTBETCTBUU C HeH. [IpoekTHbIe posn ciennUIHbI ISl CHCTEMBI?

BosmoxxnocTn
Onucanbl NOTPEOHOCTH MPOEKTHBIX POJICH, BBIACICHBI BOSMOKHOCTH KOMAH/bI?
OmnpeneneHne CUCTEMBI
[IpuBeneH crmcok orpaHMYeHH K cucreme?
[IpuBenen crnucok TpeOoBaHUi K cucTeMe?
[IpuBeneHa apXuTeKTypa CUCTEMBI 1 OOOCHOBAHUS TAKOTO BbIOOpa?
[IpuBeneHa KOMIIOHEHTHAs Juarpamma’?
Bormtomenue cuctemsl
[IpuBenena moaynpHas nuarpamma’?
[IpuBenena cxema pazmenieHui?
OnucaH XU3HEHHBIH LUK CUCTEMBI?
IIpuBeneHo cocTosiHUE Kax10i U3 anbd (monanbg) CHCTeMbI?
PaGots
[IpuBenena nexono3uuus padoT 1Mo cucreme?
PaboTe1 Ha3BaHBI TaK, YTO U3 HUX MOHITECH OXKHUIAEMBIN pe3ysbTar?
[Ipusenens! decision gate stamnos padbot?
Komanma
[IpuBeneH crucok posei KoMaHbI?
YKa3aHbl HCIIOJTHUTEH POJICH?
VYkazansl QyHKIUN poJieit?
Texnonmornn
YKa3zaHbl TEXHOJIOTHUH BOTUIOIICHHSI CUCTEMBI?
YKa3zaHbl TEXHOJIOTHH, UCTIONIB3YIOMIKECs 00eceynBaIleii CHCTEMOM?
[IpuBeneHs! 000CHOBaHMS UCTIONB30BAHUS TEXHOIOTHIT?

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBeAEeHHUA NIPOMEKYTOYHOM aTTecTalluu
o0yvyarommxcst

1. Haiinure u npuBeaute 4-5 ompeneneHui TOro, 4TO TAKOE€ CHUCTEMA. YKaKUTE MCTOYHUK, OTKyJa
B3STO OIIPEIEIICHHE.

2. Ha xakux 3Tamax nmpoexra, B OCHOBHOM, pa0dOTalOT CUCTEMHbIE HHXEHepbI? M 3a 4TO OTBETCTBEHHBI
CUCTEMHbIE UH)XKeHEPHI?

3. YTO MOCIyXUJIO MPUYUHOMN MOABIEHUS CUCTEMHON MH)KEHEPHH U B YeM €€ OTIMYHEe OT UH)KEHEPUHU
0 CHeuanbHOCTU?

4. HackoibKo BakHa CTPOTOCTb (€IMHCTBEHHOCTH) (POPMYIMPOBOK U ONpENEICHUH B JaHHOM Kypce
CUCTEeMHOW WHXEeHepruun?

5. B gewm 3akiiodaercs OTINYHME CUCTEMHOM HHXEHEPUN OT WHKEHEPUU CUCTEM?

6. UeM omMyaeTCsl CUCTEMHBIM MH)KEHEpP OT MH)KEHEPHOTO MEHeKepa, KaKue y KaxIOoW h3 poieit
OTJINYUTEIbHBIE IPU3HAKH JIESTETBHOCTU?

7. YeM oTiandaeTcs IIKOIa CHCTEMHBIX HWHXXCHCPOB OT IIKOJIbI ITIABHBIX UHKCHCPOB HpOeKTOB?
8. Onumure pasiiniusa MHXKCHCPHOIO METOZIda U HAYYHOI'0 MCTO/A.

9. llpuBemute mpumep 'MeTaHovn' u3 Bamieil xu3Hu. Kakue coOBITHS CIIOCOOCTBOBAIM 'mepexony' B
HOBO€ COCTOSIHUA?

10. Tlepeuucnure 10 cymecTByrONMX B BallleM NPOEKTe paboOuMX IMPOAYKTOB, COOTBETCTBYIOIIMX
OCHOBHBIM anb(ham npoekTa (ecnu He HabupaeTcs 10, To 00BsICHUTE TIOUEMY ).

11. Tepeunciure 10 paboymx MPOIYKTOB BAIIeTrO IPOEKTa, KOTOpBIE IUIAHUPYETCS CO3/1aTh B
Omkaiiiiee BpeMs, ¥ alb(bl IPOEKTA, K KOTOPHIM OHU OTHOCSITCSI.

12. Kakumu anbgamu Bbl IPEUMYIIECTBEHHO 32aHUMAETECh B CBOEM MPOEKTE?
13. Kakum anbdam yaeneHo MeHbIIIee KOTMYECTBO BHUMAHUS B BallleM MTPOEKTE?

14. Kak BbI cunTaere, KaKUMH OCHOBHBIMH ajb(aMu BBl OyleTe 3aHUMAaTbCsi HPEXIE BCEro IMocie
oxoHuanust BY3a? 3Hanus kakux JUCHMIUIMH NOHAA00ATCS BaM MpH padote ¢ 3TuMH ainbhamu?

15. Kakue TexHooruu HCIOJIB3YIOTCA B BAllICM HpOGKTe?

16. IlpuBeaure 10 mpuMepoB WHXKEHEPHBIX CHUCTEM, B KOTOPBIX MPOSABISETCS 3MEPIKEHTHOCTH (U
OIUIINTE, B YEM OHA 3aKJIIOYAETCH).



17. ChopmynupyiiTe Ha3BaHWE Ballel IEIEBOH CHCTEMBbl M ONUIIUTE BAIly POJNb B €€ KHU3HEHHOM
LUKJIE.

18. OnuinTe )XU3HEHHBIN UK BallleH [1€JI€BOM CUCTEMBI.

19. OnuiuTte 5 00€CIEYNBAIOIINX CUCTEM /IS BalllEH 1[€JIEBOM CUCTEMBL.

20. OnumuTe 5 OCHOBHBIX CHCTEM B OTNEPAallMOHHOM OKPY>KEHUH Ballell 1ei1eBoi cucteMbl. OnuimTe
WX B3aMIMOJCWCTBHE, BHIOPAB JI 3TOTO TOAXOASIIANA CIOCO0 (TEKCT, auarpammsbl, tabmwipl, mind
map).

21. OnumuTe 5 pa3nuyHbIX HAJCUCTEM Ui Balled CUCTEMbl U YKa)KUT€ COOTBETCTBYIOLIME I'PYIIIIbI
CTEUKXOJJIEPOB, ISl KOTOPBIX MOAXOJUT 3TH OIHCAHUSI.

22. IlpuBenure 5 NPUMEPOB UHKEHEPHBIX CUCTEM CHCTEM.

23. OnumuTe CBOM MPOEKT B TEPMUHAX KOMIIOHEHT (NMPUHIMIIMAIbHAS CXeMa, CHCTeMa KakK YEpHBIN
SIIIMK), MOMYJEH M pa3MeIleHNH, a TakKe yKaXKHTe, ISl KaKOW TPYIbl CTEUKXOIAEPOB CHEIaHO 3TO
onucanue. IloscHeHune: ypoBeHb AeTalW3alUdl NPUHUUAMUAIBHON CXEMBl W MOAYJIBHOTO OINMUCAHHS
3aBUCST OT TOTO, JUIsl KAKOHM TPYMITbl CTEHKXOJAEPOB OHO IpeIHa3HAYEHO, TaK YTO CHavaja BbIOEpUTE U
YKaKUTE CTEHKXOJIZIEPOB, & TIOTOM CTPONTE OMMCAHUE UCXO/S U3 NX HHTEPECOB.

24. Omnumwure TpeOOBaHMS K LEJIEBOM CHCTEME KaK K «4€pHOMY SIIUKY» (C yKazaHHEM
COOTBETCTBYIOIINX I'PYII CTEHKXOIAEPOB, a TAKKE METO/Ia MOTy4YEeHHUs] HHPOPMAIMU O TPEOOBAHUSIX ).
25. Onumwmre orpaHUYeHU K 1IeJIEBOM cucteMe (eCiu OHU UMEIOTCS).

26. OnuiuuTe apXUTEKTYpy LEJICBOM CHUCTEMbl (Ba)KHEHIIME WH)KEHEPHBIC PEICHUS, OMpEelsIioie
CHUCTeMY Kak "Hpo3pauHblii SIIUK'"). YKaKUTE HCIONb3YyeMbI METOA OMUCAHUS apXUTEKTypbl U
MPUYUHY ero BbIOOpa.

27. OnumuTe >KU3HEHHBIA LUK LEJIEBOM CHCTEMBl B COOTBETCTBHE C HCIIOJIB3YEMbIM CTHUJIEM
pa3paboTKy.

28. Vkaxwute reiiThl (decision gate) Ha >KM3HEHHOM IMKIJIC W OINHUIIMTE PEUICHHS, MPUHUMAEMbIE B
JTAHHOM TOYKE.

29. VkaxuTe W3MEHEHHs, MpeTepreBacMbleé OCHOBHBIMU ajb(aMH HHKEHEPHOTO MNPOEKTa B XOIE
IIPOXOXKJIEHUSI 110 )KU3HEHHOMY LIUKITY.

30. OnumuTe COCTOSHHE OCHOBHBIX ajib() MHXKECHEPHOIO IPOEKTa C HWCHOIB30BAHHUEM MPAKTUKH
KOHTPOJIBHBIX BOIPOCOB. [Ipn HeoOXomumocT Oonbliel AeTaln3aliy MPUBEIUTE COOTBETCTBYIOIICE
OTMCaHue MoJanb(} KPymHoOH anb(sl MPoeKTa.

31. Ykaxute pabouue NpOAYKThI, HA OCHOBE KOTOPHIX OBUIO MPHUHSTO PEILICHUE O Mepexone aib(bl B
IOCJIEIYIOIIEE COCTOSHUE

32. Vkaxwure paboure NPOAYKTHI, Hal KOTOPBIMH ceddac BenmeTcsi pabora. YKakuTe, K KaKOMy
W3MEHEHHIO COCTOSHHS TO NMPUBEAET, U TIOUYEMY NPHOPUTET OTAAH M3MEHEHUIO UMEHHO 3TOH anbdbl
MPOEKTA.

Buner Nel: O6bsicHuTe pa3HUIly MEXy ONPEACICHUEM 1 OIICAHUEM CHCTEMBI.
Bbuiter Ne2: Packpoiite nonstue 4D-3KCTEeHIIMOHATN3MA.

Kputepun onennBanus
UtoroBoe 3amanue: 3cce «OueHKa COCTOSIHUS WHXEHEPHOTO MPOeKTa». MToroBoe 3cce TOTOBUTCS Ha
Marepuajie MpPOEKTOB CTYAECHTOB, KOTOPhIE OHM BBIMOJHSIOT HAa CBOMX Oa30BBIX MNPEIIPHUATUAX
(xommanuu uinu jnabopartopun). Crada 3cce MOApa3yMeBaeT HECKOIBKO MTEPalUil, UTOrOBas OLEHKA
3aBUCHUT OT CTENCHHM, B KaKOW CIIyIIaTeNb MCIIONB30Bajl B 3cce Marepuaisl Kypca. Ocoboe BHUMaHUE
HYKHO oOpainarb, 4yToObl 3cce ObLIO HE MPO «OM3HEC-TPOEKT» W HE NP0 MPOEKT U3 «yHPaBICHUS
IPOEKTOM», a NP0 HHKCHEPHBIH NPOEKT (T.e. OIEHKAa HE MEHEMIXKepcKas, He OW3Hec-OLleHKa, a
WH)KEHEPHAs OLICHKA), T.€. B TOM YHCJIE MPOBEPSETCS, HACKOJIBKO CIyIIATe]Ib YCBOWUJ PA3HUIY MEXIY
MEHEIKEPCKOW HUCLMUIUIMHON «YIIPABIECHHUE MPOEKTOM» W WHYKEHEPHON NHMCLUIUIMHOW «yIpPaBICHUE
XKHU3HEHHBIM IHUKJIOM». lIpoBepsieTcsi mpuUMEHEHHE CTYIEHTOM CHCTEMHOWH)XEHEPHOTO MBIIIJICHHUS,
UCTIONIb30BaHUE PA3JIMYHBIX CTWIICH OmMcaHus cUCTeMbl. B 3cce 00sf3aTenbHBIM Pa3fenioM Takke
SIBIISIIOTCSL MH)KGHEPHbIE PEKOMEHIALMW IO WTOraM OLIEHKH, TEKCT 3CCEe MPEJOCTaBISIETCS TaKxkKe
KOMaHJIe IpoeKTa 6a30BOT0 MpeANPUATHS.
CymMmapHasi OIIeHKa BBICTABISIETCS 1O pe3yiabraraM HamucanHoro scce (100%) cormacHo 4ek-THucTy
(ITpunoxenwue 5).
OlLeHKa «OTIMYHOY» BBICTaBIsACTCS 3a 8-10 6asios;
OreHKa «XOpOIIO» BBICTABIsIETCS 3a 5-7 0aoB;
OneHka «yIOBJIECTBOPUTEIBHO» BhICTaBIsIeTCA 3a 3-4 Oaia;
OneHka «HEYIOBIECTBOPUTEIHLHO» BBICTaBIIsIETCs 3a 1-2 Oasa



5. MeTonuyeckne MaTepuaJbl, onpeaeasiioe NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo BpEMs IMPOBCACHUSA SK3aMCHaA O6y‘IaIOH_H/I€C$I MOTYT ITOJIb30BATbCA nporpaMMoﬁ JAUCIUITIIIMHBI.
MCTOI[I/I‘IGCKI/IG MaTcpHraJibl IPCACTABJICHBI B HpI/IJ'IO)KeHI/II/I 5.



WNepapxus cuctem

Crevikxongepbl (MPOeKTHbIE ponu)

Bo3amoxxHoCTH

OnpepeneHne cuctemol

BonnoweHne cnctemsl

Pab6oTbl

Komanga

TexHonormnn



Tema
WToro:

HaseaHa ueneBas cucrema

HasBaHa ncnonb3aytollas (Hagcuctema) cuctema
HasBaHbl cucTembl B ONepaLMOHHOM OKPY>KEHUN
HasBaHbl 0b6ecneunBatoLne CUCTEMbI

HasBaHbl noacuctemsl

lMpuBeaeH cnMcok cTenkxonaepoB (MPOEKTHbBIX POrien) CUCTEMbI
MpaBnnbHO NoHATa "TeaTpanbHasa meTadopa”, CNMCOK CTENKXONAEPOB
COCTaBMEH B COOTBETCTBUU C HEN

Crenikxongepbl (MPOEKTHbIE ponu) cneunduyHbl Ans LLeneBon CUCTeMbI
lMpuBeaeHbl ONMCaHNst CTENKXONAEPOB

OnucaHbl NOTpeBbHOCTU (MHTEepeC+NPENOYTEHNE) CTENKXONAEPOR (B YaCTHOCTMH,
notpeburenen)
BblgeneHsl BO3MOXHOCTM KOMaHAb!

lMpuBeaeH CNCOK OrpaHNYeHnin K cucteme
MpuBeaeH cnmcok TpebosaHWi K cuctTeme

Cnuncok TpeboBaHun NpuBeaeH OTHOCUTENbHO CTENKXONMAEPOB Y BO3MOXHOCTEN
lMpuBeaeHa apxuTekTypa cMcTeMbl 1 060CHOBaHMA Takoro Bblbopa
lMpuBeaeHa KOMMNOHeHTHas (PyHKUMOHanbHas/npuHUMNuansHasa) guarpamma

MpnBeneHa moaynbHasa guarpaMmma

MpuBeaeHa cxema pasmMeLLeHui

OnucaH XMU3HEHHbIN LIMKIT CUCTEMbI

MprBegeHo cocTodHMe Kaxaon 13 anbd (noganed) cuctemol

MpuBeneHa gekonosmumsa paboT no cucreme
PaboTbl Ha3BaHbI Tak, YTO U3 HUX MOHATEH OXMAaeMblli pesynsTaT
MpuBeneHbl decision gate aTanos paboT

MpuBeaeH cnMcok ponen KoMmaHabl
YKa3aHbl 30Hbl OTBETCTBEHHOCTU PONen
YKasaHbl UICMOSHUTENN pPoSien

YKasaHbl TEXHOMNOMMW BOMMOLLIEHNS] CUCTEMBI
YkasaHbl TEXHOMNOMMMK, Ucnornb3ywuecs obecnevmBallen cMcTeMomn
MpnBeneHbl 060CHOBAHNSI UCMNONb30BaHNS TEXHOIOMI



Bannbl

cpeaHee apnMeTMYECKOE OLEHOK 3a YKa3aHHbIE HMKE TEMbI
MakcumansHo 10 6annos

+2

+2

+2

+2

+2

MakcumansHo 10 6annos

+2

+3
+3
+2
MakcumansHo 10 6annos

+6
+4
MakcumansHo 10 6annos
+2
+2

+2
+2
+2
MakcumansHo 10 6annos
+3
+2
+2
+3
MakcumansHo 10 6annos
+3
+4
+3
MakcumansHo 10 6annos
+3
+4
+3
MakcumansHo 10 6annos
+3
+4
+3



