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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
OMOJIOrHYecKoii M MeIUIIHHCKOM
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: Cucremnas HUHXXCHCPUS 6I/IOMGILI/ILII/IHCKOFO 060py,Z[OBaHI/I$I
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
IIpO(l)I(lJIb MnoATrOTOBKMU: CucreMHas ¥ CHHTETHUYECKAsT OUOJIOTHs

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
kadempa cUCTEMHON U CHHTETUIECKON OMOIOTHH

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocennuit) - 3ayer

2 (BeceHHMI) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 60 yac.
cemuHapsbl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabdora: 135 gac.
[ToaroroBka k sk3ameny: 30 yac.

Bcero gacos: 225, Bcero 3a4. ef.: 5

[Iporpammy cocraBui: J.H. bparamos, ka1 ¢u3.-Mar. HayK

[Iporpamma obcyxieHa Ha 3acefjanny Kadeapa CUCTEMHOM U CHHTeTHYecKoi Ononoruu 25.02.2025



AHHOTANMA

Kpr npeaHa3Ha4yCH A CTYACHTOB HWHXXCHCPHBIX, OMOTEXHOJIOTUYECKUX H MCINIMHCKUX HaHpaBJ'ICHI/II\/’I,

KENAIoMIUX OCBOMTh MEXIUCIUILTMHAPHBIA TOAXOA K pa3paborTke,
[IporpamMmma codeTaeT TEOPETUUYECKUE OCHOBHI

COBpPCMCHHBIX MCAUIIMHCKHUX YCTpOI\/’ICTB.
HHXCHCpHUU C TMPAKTHYCCKHMU aCIEKTaMH

BHEJIPEHHIO M OOCITYXHBaHUIO
CUCTEMHOU

co3maHusg OMOMENMIIMHCKHAX TEXHOIOTHH, OTBEYAIOIINX

TpeboBaHMAM 06€30MaCHOCTH, 3P(PEKTUBHOCTH U PETYISITOPHBIM CTaHIAPTaM.

1. leau u 3apauu

Meap AUCUMNIMHBI

W3yuenne OCHOB CHCTEMHOIO MOIXOJa K pPa3padOTKe CIOKHOTO MEIUIMHCKOTO O0OpYIOBaHUS,
(bopMyIHpOBKU MPOOIEM M MOCTAHOBKU MHKEHEPHBIX 33/1a4 110 KOHCTPYHPOBAHUIO OTJACIBHBIX Y3JIOB
(u3MYECKUX KOHCTPYKUMH M MOAYJeH MpOrpaMMHOro obOecredeHus, yuéra ocoObIX TpeOOBaHHH K
pa3paboTke, (YHKIMOHUPOBAHUIO M HCHBITAHUSIM MEIUIIMHCKOTO OOOPYIOBaHMS, OBJIAJECBAHHS
HABBIKAMU TPACCUPOBKH OOLIMX TpeOOBaHWMH K OOOpPYZOBAaHHIO K OTACIHBHBIM MOAYISIM, y3JaM H

KOHCTPYKLUSAM,  YIpaBiI€HUS

paspaboTkoit
MEKIUCIUILTMHAPHBIX ~ CTEKOB  TEXHOJIOTHIA,

CJIO0KHBIX
a TaKXe

CUCTEM Ha OCHOBC KOMITJICKCHBIX
BJIAACHUA TIPAKTUYCCKHMMU HABBIKAMHA

CaMOCTOSTEJILHOTO CO3JaHUS CIOKHBIX MHXKEHEPHBIX KOHCTPYKLHUH, YIOBIETBOPSIOMINX TPeOOBAHHUIM
K MEAMLIMHCKOMY OOOPYIOBaHUIO U 000PYIOBaHUIO AJIs1 OMOJIOTHYECKUX UCCIIEIOBAHUI.

33]13‘[1/[ JAUCHUIIINHBI

- ®opmupoBaHue

y CTYIEHTOB

CHCTEMHOI0 I10X0/Ja

1 HaBBIKOB p3.36I/I€HI/I$I CJIOKHBIX

HHXCHCPHO-KOHCTPYKTOPCKUX 3aa4d Ha MaJibl€ KBa3UJIOKAJIbHbIC ONITUMU3AlMOHHBIC 3a1a49U.

- ®opmupoBaHHME IPAKTUYECKUX HABBIKOB KOHCTPYMPOBAaHMS CJIOKHOTO OOOpYIOBaHMS JUIs

OMOMEINIIMHCKUX TTPUMEHEHHM.

- OcBoeHHE MPHUEMOB M METOAOB pELICHUS KOHCTPYKTOPCKHMX 3aJad M3 pas3IM4yHbIX oOnacTtel
pa3paloTku cucTeM Al OMOMEIMIUHBI — IPOrPAMMHON MH)KEHEPUH, MEXaHUKH, JIEKTPOTEXHUKU U
ANIEKTPOHUKH, IPTOHOMUKH, KOHKPETHBIX 3371a4 IPEAMETHON OMOMEINIIMHCKON 00IacTH.

- IlpnoOperenne 0a30BBIX 3HAHUM O METO/AX CUCTEMHOW WHKEHEPHH, MOJEITHHOTO TMOAXo/a K
CHUCTEMHOW MH)KEHEPUH, TTO3BOJISIOIIMM OOPOTHCS CO CI0KHOCTBIO PEAbHBIX HHKEHEPHBIX CUCTEM.

- IlpnoOperenue 6a30BbIX 3HAHUN 110 MPEABABISIEMBIM TPEOOBAHUSAM U MPOXOKACHUIO cepTU(UKALNU

MEIHUIIUHCKOTO 000pyI0BaHMSI

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpo0OiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANBHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTD

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeJ0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[MK-3.1 TloHuMaeT NPUHIUIBI PabOTHI HCIOIBE3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAaKETOB
MIPUKJIAJAHBIX TPOTPAMM)

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C HMCIOIBb30BAHUEM HCCIIC0BATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKIIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)




B pesynbTrare 0cBOEHHS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HaTh:
OCHOBHBIE METOIBbl CHUCTEMHOH HH)XEHEPUH MO JEKOMIIO3MLMU CIOKHBIX HWHXCHEPHBIX 3a/1ad Ha
MPOCTBIE MOAYJIM, OCHOBHBIE TPeOOBaHMS K OMOMEINIIMHCKOMY 000pYy/I0BaHUIO, OCHOBBI HCIIBITAHUH Ha
COOTBETCTBUS TPEOOBAHUM

YMETB:
Opranu3oBaTh MPOEKT MO Pa3pabOTKe CIOKHON CUCTEMBI, JEKOMIIO3UPOBATh €r0 Ha MPOCTHIC 3a7a4H,
YIPaBIATH KU3HEHHBIM [IUKJIOM pa3padaThIBaeMOTO U3/1EIHs

BJIaJIETh:
OCHOBHBIMH TOAXOAAMU K pa3paboTKe MEAWLUHCKOTO OO0OpYIOBaHHUS, OCHOBAMHU METOAOJIOTUH
CUCTEMHOHW HWHXXEHEpPHUH, OCHOBaMM MCCJIEJOBaHUS, MOJAEIMPOBAHUSA IPOLYKTa B CHCTEMHOMN
WH)XEHEPUH, HABBIKAMH Pa3padOTKU peajbHBIX U3ACIUI I OMOMETUIMHCKUX HCCIeOBaHNI

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM Y4E€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 OCHOBBI CUCTEMHOI'O IIOIX0/a. 10 20
2 Bung! cucrem. 10 20
3 HccnenoBanus B CUCTEMHON MHKXEHEPUH. 10 20
4 Mogenn B CHCTEMHON MHKEHEPHUU. 10 20
5 YPpOBHU TEXHUYECKOU 3PEIOCTHU. 5 20
6 VYnpasieHue 3agadaMd M KU3HEHHBIM 5 20
IIUKJIOM M3l
7 Pa30op  KOHKPETHBIX  HMHXXEHEpPHBIX 10 15
MOJX00B
Hroro yacos 60 135
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 225 ygac., 5 3ad.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennutit)
1. OCHOBBI CUCTEMHOTO MOIXOAA.

OcoOble TpeOoBaHMS K pa3padOTKe CIOKHBIX WHXEHEPHBIX CHCTEM Il MEAUIMHBL. (OCHOBBI
CHUCTEMHOTIO ITOIXO0A.

2. Bunasl cucrem.

Buner cucrem. JIeKOMIO3UIMS MPOAYKTa HAa OTJENbHBbIC (QYHKIUH. J[eKOMIO3UIHMS WHKEHEPHBIX
3a/1a4 Ha Pa3pabOTKy U CO3/IaHUE OTACIBHBIX MOMy/IeH. [lekoMITo3uIns 1 yrpaBieHne padoTamu.

3. HccnenoBaHus B CUCTEMHON MHKEHEPUHU.



UccnenoBanusi B CHUCTEMHONW WH)XEHEPUH. AHAIW3 CYyIIECTBYIOUIMX MpPOAYKTOB. MHTEpBBIO C
3aKa3uyuKaMH U cOOp MHTEPECOB K pa3paborke. Popmanuzanusi onucaHui

Cemecrtp: 2 (Becennuit)
4. Mopenu B CUCTEMHON UH)XXCHEPUH.

Mogenn B CHCTEMHOM WHXEHEPUU. APryMEHTHUPOBAHHOE IIPHHITHE HWH)KEHEPHBIX pPEIICHHH,
YPOBEHbB PELICHUM, TEKYIIHNI HHXKEHEPHBIN YPOBEHb, JIOKAJIbHBIE KBA3UONTUMHU3ALUN

5. YpOBHHU TEXHUYECKOU 3PEIOCTH.

VYpoBHU Texanueckol 3penoctu. [IpoBepka u npuémka. Ocodbie TpeOoBaHUs K GYHKIIMOHUPOBAHUIO,
MPOBEPKE U MPHEMKE MEIUIIHCKOTO 000pYI10BaHHS

6. praBJ'ICHI/IC 3aga4yaMi U ) KU3HCHHBIM IMUKJIOM HU3OCIINA.

VYipasieHne 3ajjayaMy W KU3HEHHBIM LIUKJIOM H37enus. Bo3MOKHBIE BUBI ONKCAaHUSA KU3HEHHOTO
LUKJIa U yrpasieHus 3anadaMu. OCHOBbI IpoeKkTHOTO yrpasiaeHus. [10 115 ynpaBieHus IpoeKToM.

7. Pa300p KOHKPETHBIX UHKEHEPHBIX TIOAX0/I0B

Pa300p KOHKPETHBIX HMHXEGHEPHBIX IOAXOIO0B, AHAINW3 MPOEKTOB Yy4YeOHOW TpPyMIIbl, NPHUMEPSHI
MPaKTUYECKUX MPOEKTOB U MOJXO0B CUCTEMHON MH)KEHEPUH, TPUMEHIEMBIX B HUX

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHble ayTuTOpUH, OCHAIIEHHbIE MYJIBTUMEIUHHBIM 000pyAOBaHNEM (3KpaH, IPOEKT, ayIH0 U
BHJEOANIaparypa, HOyTOyK ¢ IOAKIIIOUeHUuEM K ceTu «IHTepHeT», MUKpO(OHBI).

ITepconansubie Komnbrorepsl (HoyTOyku) CTyA€HTOB ISl BBITOIHEHUS IPAKTUUECKUX 3a1aHUH U
BBITIOJIHEHUS IOMaIIHENH paOOThI.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

OcHnoBHas nuteparypa. [Ipenocrasnsercs 6a30Boit kadenpoit
1. Huxonenxo, B. FO. bazoBsiii kypc cuctemHol urxenepun : yued. [locodue / B. FO. Hukonenko. —
M. : MOTH, 2016. 290 c. ISBN 978-5-7417-0591-9

JomnonHurensHas aureparypa

Pexomennyemas nurepatypa IJisi caMmocTosTenbHOro nzyueHus. [Ipenocrasisiercsa 6a3oBoil kadenpoit
1. Konnparbes, Bsuecnas Brnagumuposrud MonienbHO-OpHEeHTHPOBAHHBIN CHCTEMHBIN HHKUHUPHUHT
2.0 : yue6. mocobue / B. B. Konnparse. — Mocksa : MOTH, 2021. —102 c. ISBN 978-5-7417-0779-1
2. JleBenuyk. A.W. Cucremnoe mpiienue 2024 - onnaitH-u3gaHmue

3. JleBenuyk A.U. Cuctemuas nrxenepus 2022 - oHaiiH-u31aHIE

4. Model-Based System Architecture, 2nd Edition - Marco Forlingieri, Jesko G. Lamm, Stephan Roth,
Markus Walker / April 2022 464 pages ISBN: 978-1-119-74665-2

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

http://draw.io — mpocTOl peaaKToOp CXeM.



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

s wactu 3ansituii notpedyercs Aunexc. Tenemoct. [Totpebyercs SAnnexc./luck st joctymna K
Marepuanam Kypca. [lorpedyercst Hannuue HOyTOYKOB y CTYIEHTOB AJISl y4acTUsl B MHTEPAKTUBHBIX
YIPaXHEHUSX.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpshKEHHOM caMOCTOsATENbHOM paboThl cTyfeHTa. B mporpamme
Kypca IpUBEAeHO MUHUMAIILHO HE00X0IUMOE BpeMsl I padOoThI CTy/IeHTa HaJ TEMOU.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:
— TmpopaboTKy yueOHOro Marepuaa (110 KOHCIIEKTaM JISKIWA, yaeOHO! U Hay9IHOH JInTeparype);

— TIOATOTOBKY OTBETOB Ha BONPOCHL,  INPEAHA3HAYEHHBIE JJII CAaMOCTOSATENBHOIO  H3YyYCHMS,
JI0Ka3aTeJIbCTBO OTAEJbHBIX YTBEPKIACHUN, CBOMCTB.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: CucreMHas ¥ CHHTETHYECKAsT OUOJIOTHs
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadempa CHCTEMHON U CHHTETUIECKON OMOIOTHH

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocennuit) - 3ayet

2 (BeceHHMH) - DK3aMeH

PaszpatGoTunk: J.H. bparamios, kan. ¢us.-Mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalIbHBIX
mpo0iemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCHOHANBHON e TENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnaxmeer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTeparype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBaHueM (pruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETaMU TPUKIIAQTHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

IMK-3.1 TloHumaeT NpPUHIUIBI pPabOTHI HCIOIHE3YEMOTO
000opynoBaHUs (cienmanu3upOBaHHBIX MAaKETOB
MIPUKJIAJAHBIX TPOTPAMM)

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C HCIOIBb30BAHUEM HCCIIC0BATEIBCKOTO
00opynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

2. Illoka3arei OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare wu3yueHHs AWUCIHMIUTAHBI
00yJaronuiics JOmKeH:

3HATb:

«Cucremnas HWHKCHCPUA 6I/IOMGILI/II_II/IHCKOF0 O60py;[OBaHI/I$[)>

OCHOBHBIE METOIBl CHUCTEMHOH HH)XEHEPUH MO JIEKOMIIO3MLMHU CIOKHBIX HWHXCHEPHBIX 3a/ad Ha
MPOCTBIE MOAYJIH, OCHOBHBIE TPeOOBaHMS K OMOMEINIIMHCKOMY 000pYy/I0BaHHUIO, OCHOBBI HCIIBITAHUHN Ha

COOTBETCTBUS TPEOOBAHUIM
yMeTh:

Opranu3oBaTh MPOEKT MO Pa3pabOTKe CIMKHON CUCTEMBI, JEKOMIIO3UPOBATh €r0 Ha MPOCTHIC 3a7a4H,
YIPaBIATH KU3HEHHBIM [IUKJIOM pa3padaThIBaeMOT0 U3/1EIHs

BJIAA€Th:

OCHOBHEIMH nmoaxogaMm K pa3pa60TKe MCIAHUINHCKOI'O O60py,Z[OBaHI/I$I, OCHOBaMHu MCTOAOJOTMH

CUCTEMHOW HHXECHEPUH,

OCHOBaMHM HCCJICOOBaHMA,

MOJEJIUPOBaHMsl IPOAYKTa B CUCTEMHOMU

HWHXXCHCPUU, HABbIKAMU pa3pa60TKH pCaibHbIX I/I3)1€J'H/H\/’I JJIA 6I/IOMC,Z[I/ILII/IHCKI/IX I/ICCJ'Ie)_IOBaHI/Iﬁ

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

Hepequb THUITIOBBIX (HpI/IMepHBIX) BOIIPOCOB, SaﬂaHHﬁ, TEM JIA TOATOTOBKHU K TCKYIIEMY KOHTPOJIO

* Bri0op TeMbl Ui ucciieioBaHus U pa3paboTku, GOpMYJIHPOBKA U 3aIUTa TEMBI

» IlocTpoeHue cuCTEMHOTO pa3doueHus

* HccnenoBaHue OCHOBHBIX KOHKYPHUPYIOLIUX MPOAYKTOB

» JlokyMeHTHpOBaHUE (YHKIIMOHAIA IPOLYKTa

» BriOop apxurekTypsl 1ienieBoii cucteMsl. [locTpoenue monenu BeiOopa.

* K TOroBBIM TEKCT (3CC€), OHI/ICBIBaIOH_II/II\/’I BCC OCHOBHBIC aCIICKThI pa3pa6OTKI/I IMPOAYKTaA.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu

o0y4yarommxcst

Tunossie BOIIPOCHI IJIA 3a4CTa:

1. J)Ku3HEeHHBIH UK MEUIIMHCKOTO 000PYI0BaHUS



OnwumuTe 3TaIbl )KU3HEHHOTO [IUKIa OMOMETUIIMHCKOTO YCTPOWCTBA (OT KOHIICTIIUH JI0 YTHIIH3AIHHN).
Kakue 0coO0eHHOCTH BO3HHUKAIOT HA dTalle KIIMHUYECKUX UCIIBITAHUNA?

2. YnpasieHue TpeOOBaHUSAMU

Kakne MeTombl MCMONB3YIOTCS JUISl aHalnu3a M JIOKyMEHTHPOBAaHUs TPEOOBAHWH K MEAMIIMHCKOMY
obopynosannio? llpuBemuTe mpUMep MPOTHBOPEUMBHIX TpeOoBaHWU (HampuMmep, O€30MacHOCTH VS.
CTOMMOCTB ).

3. CraHmapThl KauecTBa

OObsICHUTE pa3HUIly MEXKIy cTaHmapTamu. [louemy X COONIONECHHE KPUTHUYHO Ui CepTUUKAIINN
obopynoBanws?

4. Knaccuukanuust METUIUHCKUX YCTPONCTB

HazoBute kpurepun kinaccupukanuu MEIUIUHCKOTO OOOpyIOBaHHs (IO PHCKY, HazHaueHHio). K
Kakomy kiaccy otHocutca MPT-anmapar u nouemy?

5. Nurerpauus ¢ IT-cuctemamu

Kakue IT-cucteMsl ucnonb3yroTcs B 3ApaBooxpaHeHHH? ONHIIMTE POJIb UHTEpOnepadesbHOCTH IpU
pa3paboTke OMOMEANIMHCKUX YCTPOUCTB.

6. DproHoMrKa B IPOEKTUPOBAHUHT

[loyemy »sproHoMuKa Ba)KHa NPH CO3JAHUM MEIUIMHCKOro obopymoBanus? IlpuBenute mnpumep
OLIMOKY B M3aliHe, KOTOpask MOXKET IPUBECTHU K OIINOKaM IOJIb30BATEIS.

7. TecTtupoBaHuEe U BaJIUIALIAS

Kakune Buapl TecTHpoBaHWs 00s3aTeNbHBI Ui MEAUIMHCKOTO ycTpoirictBa? Kak mpoBoguTcs
BaJTUAAIMSI AIEKTPOOE301MacHOCTH?

8. PerynaropHsie TpeOoBaHUs

CpaBuute mnpouecc cepTuduraumu MenuuuHckoro oOopynoBanuss B EC, CIHA u P®. Kakwue
JOKYMEHTHI TPeOyIOTCS JUIs BBIBOJA yCTPOICTBA HA PHIHOK?

9. Otnueckue acnektel U B Meauiinuie

Kakne sTHueckue mnpoOneMbl BO3HUKAIOT mpu wucrons3oBanun WU B nmarnoctuke? IlpuBenurte
MPUMEPBI U3 peabHbIX KEHCOB (HalpUMep, aITOPUTMbI aHAIN3a PEHTT€HOBCKUX CHUMKOB).

10. AHanu3 peanbHOTO Keica

[Ipoananu3upyiiTe NOpUYMHBI TpOBajla INPOEKTa MOPTATUBHOIO TDIMIOKOMETpa «X» (Hampumep:
HEJ/IOOIIEHKA PUCKOB, OIIHOKY B TpeOoBaHMsIX). Kakne ypoky MOXKHO U3BJICUb?

[Tpumeps! OnneToB asst 3a4eTa:
buner 1:

1. TectupoBaHue U BaTUAAIIMS

2. PerynsatopHsle TpeOOBaHUS
buner 2:

1. DproHoMuKa B MPOEKTUPOBAHUHU
2. CranzmapThl KauecTBa

Tumnossle BONIPOCHI VISl K3aMEHa!

1. Crelikxonaephl UM BHEIIHUE TPOESKTHBIE POJIH.

2. Koro Hy>XHO €O CTOPOHBI 3aKa34yHMKa MPUITIACUTH HA COBELIAHWE, ONPOCUTh, YbH HMHTEPECH HAI0
YUUTBIBaTh IIPU peanu3aunuu rnpoekra. KoMy MHTEpeceH IpOeKT CO CTOPOHBI 3aKa3uMKa, YTO OH XOUeT.
VYuér TpeOoBaHUI PETYISATOPOB.

3. Bo3aMoxHOCTH - oueMy MPOEKT BOOOIIEe Oy/IeT JIIoAsIM HHTEpeceH. BkitouaeT B ceOsi BO3MOXKHOCTH
CO CTOPOHBI 3aKa3uuKa - KaKyto IpolieMy eMy HaJl0 PELIUTb, CKOJIBKO PECYpPCOB ChEAAeT HEe3aKphITas
npobiema.

4. BO3MOXHOCTH CO CTOPOHBI KOMaH/Ibl - YTO y HAC €CTh YHUKAJIBHOI'O WM YTO MOSIBWIIOCH HA PBIHKE, B
TEXHOJIOTUSIX, BCJIEACTBUE YET0 MBI MOXXEM OTHOCHUTEJBHO JIETKO M IMPOCTO PEUIMTh HEPEIIaeMyIo
npoOJeMy 3aKa3urka OTHOCHUTEIIbHO MAJICHBKOW cTapTamHol KoMmaHjaou. WM mocriemHee - moyemy
KOHKYPEHTBI HAC Cpa3y HE MOBTOPAT - KAKOH YHUKAJIbHBIN PEecypc €cTb Y HAC, HO CIIOKHO IOJYYHUTh
KOHKYpPEHTaM.

5. Ompenenenne niu omnucanue cucrembl. Kakuwe ¢ynxkumm y Heé OynyT. HaumnaeTrcs co cxemsl
CHUCTEMHOTO pa30HeHus], KOTOpasi BKIIIOYAET caMy LIEJIEBYIO CUCTEMY, UCIOIB3YIOLIYI0 0oJiee KPYIHYIO,
4acTbO KOTOPOH SIBJISIETCS L€JIeBasi U CUCTEMBI B OIIEPALlMOHHOM OKPY’KEHUU U OCHOBHBIE I10JICUCTEMBI
HAa Mapy CUCTEMHBIX YPOBHEH BHHU3.



6. Onummrte Habop (yHKIMIA, KOTOPYIO BBITIONHSIET IIEleBas CHUCTEMa, W KOTOpPbIE HYKHO OyneT
peanu3oBarh Kak nojacucteMbl. OTBEYaeT Ha BOIIPOC YTO JIEIAaeT cama cucrema (1eneBas), sl 4ero oHa
HY’KHa (MCIOJIB3YIOIIast), ¢ 4YeM OHa B3aMMOJAEHCTBYET B IPOIECCE HCIIOIb30BaHMS (OIEepannoHHOE
OKpy>KeHHE) 1 Kakue (YHKLIHHU HY>KHbI YTOOBI OHa 3apadoTaa.

7. BomomeHue - Kak W M3 4YEro MbI CJENaeM KaXIbld OJOK B omucaHuu cucteMbl. OOBIYHO
MpeacTaBieHo B opMare, 4TO B KauecTBe IUIATHI-KOHTpoJuIepa (U3 onucanus) Mbl KynuM Repka Pi 4
Ha 0zon, (PyHKIHUIO CKpEeIUIeHHUs AeTanel peanusyeM Oontom M6 nnunoii 18, a uHTepdeiic k qaraukam
MBI CTIasieM M3 TIPOBOJIa MapKy TaKOW-TO, pazbéMa Mapku Takoi-to (Kynum B chipdip) u camo/enbHOM
TUIATHI, KOTOPYIO C/IEIAeM I10 JTa3ePHO-YTIOKHOM TEXHOJIIOTHH U PACCBEPIIMM BPYUYHYIO.

8. Ins IT mpoexToB ommcaHue 3TO BCE, YTO OTHOCUTCS K cTaguu dev (OT OOHIMX KOHIEMHIMMA, J0
MCXOITHOTO KOJIa U MPHUJIOKEHHS Ha JIUCKE), a BOIUIOIICHHE - OpS (KaK 3aIyCKaeTcsl M pa3BepThIBACTCS,
KaK OCYIIECTBIISIETCS] CHCTEMHOE aIMUHUCTPHUPOBAHMS).

9. Metozap! paboTsl. Ha kakoMm CTeke TEeXHOJIOTHH MBI JeJlaeM IMPOEKT, YTO JOJDKHBI 3HATh U yMETh
CIIELMANNCTEl B KOMaHJE, YTOObI C/enaTh HPOEKT ycmemHbM. CIHCOK BCEro, 4To JO/DKHA yMETb
KOMaH[Ia.

10. Komanna. BHyTpeHHne IpOEKTHBIE POJIH, KTO KaKyI0 POJIb 3aHMMAET, KaKHe CIEIUATNCThl HYKHBI.
[Mumercs kak adumia B Tearpe - HaM HY)XEH TOKaph, mporpaMMuct Ha C JUIsi MUKPOKOHTPOJIIEPOB,
CIIELMAIICT 10 MUKPOCKOIIaM U yOopIuuia.

11. PabGorel. Uto Hamo Jenarb B TNpOEKTe (CIHUCOK 3ajJlad), KaKk OHWU KOHTPOJHMPYETCSs, KaKue
KOHTPOJIbHBIE TOYKH TPOCKT MPOXOOHUT, KaK OMHCHIBAIOTCS PAOOTHI (BKIIIOYAsh BO3SMOXKHO MOZEIb
KM3HEHHOTO IIMKJIAa W YNpaBJeHUs MpoekToM). Kakue HMHCTpyMEHTHI OyIyT HCIOJIB30BATHCS IS
KOHTPOJISI 32 paboTamH, IJie XPaHATCS OMUCAHUS PadOT, KaK MBI CICIUM CKOJIBKO CAETaHO M YTO HAJI0
clienaTh, KOra MpOeKT 3aBEPILIUTCS.

[TpumMepsl OUIETOB TSI DK3aMeHa:

buner 1:

. Kak omuceiBatoTcss (QyHKIUM TPOMyKTa. AOCTpakTHbIE W KOHKPETHBIC OIMUCAHHSA. YPOBHU
BOCTPEOOBAaHHOCTH M YPOBHU 3PEIOCTH OTICIBHBIX (DyHKIIUH.

* HccrenoBanus TOBEEHUS IOJIB30BATENCH M KOHKYPUPYIONUX pemeHnil. Kak JoKyMeHTHpPYIOTCS
pE3YyNBTATHI.

buner 2:

» Ilepexox oT PyHKIMOHAIBHOTO K MOIYTFHOMY OnUcaHuto. [locTpoeHue onmrucanus CUCTEMBI, CHIIBHO
omMYamIeicss B (QyHKIMOHATBHOM W MOAYJIBHOM TPEACTABICHUM — OJNHY (PYHKIMIO peanusyer
HECKOJIEKO MOAyJIel U Ha00OpOT.

» @opmupoBaHHUE 3aIIPOCca Ha KOMAHTy ¥ CIIUCOK TEXHOJOTHH, KOTOPhIE HEOOXOMUMEI AJIs pa3paboTKu
MPOIYKTa

Kpurepun onennBanus
Onenka ommyHo (10 0OamioB) - BBICTABISETCS CTYACHTY, TIOKa3aBIIEMYy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHUS YYEeOHOH MpOorpaMMbl AMCHUIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Onenka ommmuHo (9 ©0amioB) - BBICTABISIETCS CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.
Onenka ommmyHo (8 ©0amioB) - BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad, NPaBUIbHOE 00OOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.
Onenka xopomo (7 0aioB) - BEICTABISIETCA CTYACHTY, €CJIM OH TBEPIO 3HAET MaTepuall, IPaMOTHO U
10 CYIIECTBY U3J1araeT €ro, yMeeT NPUMEHATh [10JIyYE€HHbIE 3HAHUS Ha IPAKTHKE, HO HEAOCTAaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Onenka xopoio (6 6aIoB) - BEICTABISETCS CTYJCHTY, €CJIA OH TBEP/IO 3HAET MaTepuall, TPAMOTHO H
M0 CYIIECTBY HM3JIaraeT €ro, yMeeT HNPUMEHSTHh MOMyYeHHbIC 3HAHHWS HA NPAKTHUKE, HO JIOMYCKAaeT B
OTBETE WJIM B PELLECHUM 33]a4 HEKOTOPbIE HETOUHOCTH.



Onenka xopomo (5 0amioB) - BBICTABISIETCS CTYIACHTY, €CIIM OH B OCHOBHOM 3HAeT Marepual,
IPaMOTHO U IO CYIIECTBY M3JIaraeT €ro, yMeeT IPUMEHATh IOJIY4YEHHbIE 3HAHHUS HA IIPAKTUKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOUHOCTEH.

OneHka ymoOBIETBOPUTENBHO (4 Oama) - BBICTABISETCS CTYACHTY, IOKa3aBIIeMy (parMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyLIeHHs JJOTUYECKONW MOCIIEA0BATENBHOCTH B U3JI0KEHHH ITPOrPaMMHOIO MaTepHaa, HO MPU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIEero oOydeHus, u
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

OueHka ymoBineTBOpUTENbHO (3 Oayua) - BBICTABISETCS CTYACHTY, IMOKa3aBIIeMy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX MOHSTHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciado
BJI3JICET OCHOBHBIMH pa3zieiaMu yueOHOH mporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeHus U
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYJOBIETBOPHUTENHHO (2 Oanta) - BBICTABIISIETCS CTYICHTY, KOTOPBIN HE 3HAeT OOJbIIeH YacTH
OCHOBHOTO COZIEP)KaHUsl Y4eOHOW NpOrpaMMbl JHUCHMIUIMHBL, JONYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOTYYCHHbBIC 3HAHUS TP PEIICHHN
THIIOBBIX 33]1a4.

Ouenka HeynoBieTBopuTenbHO (1 Gayur) - BBICTABIAETCS CTYAEHTY, KOTOPBI HE 3HA€T OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOK B (GOPMYIUPOBKaX
0a30BBIX TMOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3a/1ad.

OneHka «3a4TEHO» BBICTABIIAETCS CTYAEHTY, €CJIU OH II0Ka3aJl BCECTOPOHHHE, CUCTEMAaTU3UPOBaHHbIE,
IyOOKHe 3HaHUS y4eOHOM MporpaMMBbl TUCHHUILIMHBI 1 YMEHUE YBEPEHHO NPUMEHSTh UX Ha MPAKTHKE
IIPU peIICHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U IIPAaBMIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
OueHka «HE 3aUTEHO» BBICTABISIETCS CTYJICHTY, KOTOpPBHIH HE 3HaeT OoJblIed YacTH OCHOBHOTO
copepkaHusi y4eOHOW MpOrpaMMbl JUCHMIUIMHBI, AOMYCKaeT rpyOble OmHuOKH B (OPMYIHPOBKAX
OCHOBHBIX IMOHATUH IUCLMIUIMHBI MU HE YMEET MCIIOb30BaTh IIOJIYYEHHBbIE 3HAHUA IPU pPELICHUU
TUIOBBIX MPAKTUYECKUX 3a7ad.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

ITpu npoBexeHuM 3adera M dK3aMeHa OOydarolleMycs MpeAocCTaBisieTcss 45 MUHYT Ha IOATOTOBKY.
Omnpoc obyuaronierocs He JO/HKEH NPEBBIIATh OJHOTO aCTPOHOMHYECKOTO Yaca.



