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: buorexnonorus
HpO(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

Kypc mpennaznaueH najsi CTYACHTOB HHXKCHEPHBIX, OMOTEXHOJOTMUYECKUX M MEOULIMHCKUX HAaIlPaBJICHHMA,
KEJTAIOUIMX OCBOUTh MEXKIUCLUUIUIMHAPHBIA TOAXOA K pa3paboTke, BHEAPEHUIO U  OOCIYKMBAaHHIO
COBPEMEHHBIX MEINIMHCKUX YCTpOHCTB. IIporpamma codeTaer TEOPETHUYECKUE OCHOBBI CHCTEMHOMN
WH)KCHEPUH C MPAKTHYCCKUMM aCHEeKTaMH CO3JaHUs OHWOMEIUIIMHCKUX TEXHOJIOTHH, 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
KOHCTPYKLUSIM,  YOpaBJIEHHS  pPa3paOOTKOM  CIOXKHBIX CHCTEM Ha OCHOBE  KOMIUIEKCHBIX
MEXIUCIUIUIMHAPHBIX ~CTEKOB TEXHOJOTHMH, a TaKKe BIAJCHUA MPAKTUICCKUMH HaBBIKAMH
CaMOCTOSTEJILHOTO CO3JaHUS CIOKHBIX MHXKEHEPHBIX KOHCTPYKLHUH, YIOBIETBOPSIOMINX TPeOOBAHHUIM

K MCOAULITMHCKOMY O60py,I[OBaHI/IIO u 060py,I[OBaHI/IIO JJIA OMOJIOTHYECKUX HCCJ'IC,Z[OBaHHﬁ.

33]13‘[1/[ JAUCHUIIINHBI

- (DOPMI/IpOBaHI/Ie Y CTYACHTOB CHCTCMHOI'0 IIOAXOAa U  HABBIKOB pa36I/IeHI/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.

- IlpuoOperenne 0a30BBIX 3HAHUI O

METOJaX CHCTEMHON HH)XEHEPHH, MOJAEIBHOTO IOAX0Aa K

CHCTEMHOM HUHXCHCPUU, TTO3BOJIAOIIUM 60pOTBC$I CO CJIO)KHOCTBIO PCAJIbHBIX MHKCHCPHBIX CUCTCM.

- 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

YK-1 CriocobeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE
CHUCTEMHOTO TI0/IX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYaIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBisier MOHCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaLH

YK-1.3 PazpabarsiBaeT CTpaTeruio JIOCTH)KEHUSA
MOCTABJICHHOM 1€ Kak IOCJICAOBATeIbHOCTh IIaroB,
HpeABUIS PE3yabTaT KaKAO0ro0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHUPYEMOM
JEATEIbHOCTH W Ha B3aUMOOTHOIICHHSI YYaCTHUKOB 3TOMN
JesITeIbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4yeckoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

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




Ha HaYYHOM SI3bIKE (POPMYIMPOBATH OIIK-2.3 Bnageer mnpo¢eccCHOHAIbHOW TEPMUHOIOTHEH,
PO(eCCHOHAIBHBIC 324K HCIIONIB3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
W3JIOKEHUS PE3YJIBTaTOB HAYYHOW JESATENBHOCTH B PaMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.2 CnocobeH uCHonb30BaTh CIICIUATU3UPOBAHHBIE
3HaHUsl QyHIaMEHTAILHBIX Pa3/iejioB MaTeMaTuku, PU3MKH,
XUMUH ¥ OWOIIOTMH JUIsi TIOCTAHOBKH W  PEIICHUS

[TK-1 Criocoben cTaBuTh, OPMaNTU30BBIBaTh 1 |HAYYHO-HCCICAOBATCIBCKUX 3a71a4 B obnactu
pelarh 3a1a4u, B TOM umciie pa3pabarsiarh n | OHOMHIKCHEPUU ¥ OHOMH(OPMATUKH
HCCIICI0BaTh MAaTEMAaTHUCCKIE MOJICITH I[IK-1.3 CnocobGeH  BbIIBUTATh TUINOTE3BI, CTPOUTH

N3y4aeMbIX SIBIICHUU U npoueccoB, CUCTCMHO MAaTeMaTu4eCKue MoACJIru Jid OIMCAaHUA  HU3ydaCMbIX
AHAJIM3UPOBATH HAYYHBIC HpO6JIeMLI, noJIy4darb SIBIICHUM U OponecCoB, OLICHUBATL KAYCCTBO pa3pa6OTaHHOI\/’I
HOBBIC HAYYHBIC PE3YJIbTAThI MOJCIHN

[MIK-1.4 CrnocobeH NpUMEHATh TeopeThdeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbI UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

[IK-1.5 Cnocoben co3naBaTh MPOrpaMMHBIE CPEACTBA U
0a3pl JAHHBIX, HCIOJb3yeMble B OWOWHXKCHEPHUH W

OnomH(pOpMaTHKe

[MIK-2.1 CnocobeH caMOCTOSTENFHO IUIAHUPOBATh U
I1K-2 CriocoGeH caMOCTOSTEIbHO WIN B MPOBOJUTH HAayYHBIE HCCIIEIOBAHUS CAMOCTOSTEIBHO WIN B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTO COCTaBE HAyYHOTO KOJIJICKTHBA
KOJIJICKTHBA OPraHU30BBIBATH U IIPOBOJUTH [IK-2.2 CnocobeH mpoBOAWTH ampoOaIfio pe3ylIETaTOB
Hay4HbIE UCCIIEIOBAHMS U UX anpoOaIuro Hay4HO-UCCIIE0BATEIbCKON paboTHI MOCPEICTBOM

MyOJIMKAIIMK HAYYHBIX CTAaTeil U yyacTHus B KOH(EPEeHIUIX

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

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C HCIOIBb30BAHUEM HCCIIC0BATEIBCKOTO

I1K-3 CriocobeH mpodeccroHanbHo paboTath ¢ |« Opy/OBaHHs (TAKETOB MPHKIATHBIX TPOrPAMM)

MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBaHueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAHHBIMH TAKETAaMH PUKIIATHBIX
porpamm) B U30paHHON MpeMETHON 00JIaCTH

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

I1K-3.4 CrnocobeH caMOCTOSITEIbHO HAXOIUTh U OCBAaHUBaTh
HOBble HH(MOPMAIMOHHBIE W TMPOTPaMMHBIE PECYpChl B
oOnacTi OMOMHXEeHEepHUU U OMONH(OPMAaTHKU

IMK-3.5 CnocobeH npuUMEHSTh METOJbl OMOMHKECHEPUU U
OnovH(OpMaTUKH  JUIL  TIOIY4YSHUS OMOJIOTHYECKHUX
00BEKTOB C IeJICHANPABICHHO N3MEHEHHBIMH CBOMCTBAMHU

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

B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HaTh:
OcHOBHBIE METONBI CHUCTEMHOM HWH)KEHEPHUH IO IEKOMITO3UIIMU CIOXKHBIX WHXXEHEPHBIX 3a7ad Ha
MPOCTBIE MOAYJH, OCHOBHBIE TPEOOBaHUS K OMOMEIUIMHCKOMY 000pYyIOBaHHIO, OCHOBBI MCIIBITAHUNA Ha
COOTBETCTBUS TPEOOBAHUIA

YMETh:
Oprann3oBaTh MPOEKT MO Pa3pabOTKe CIOKHOW CUCTEMBI, IEKOMIIO3UPOBATh €r0 Ha MPOCTHIC 3a1a4H,
YIPABIATH KU3HEHHBIM IIUKJIOM Pa3padaThIBAEMOTO U3/IEITHS

BJIAJICTh:
OCHOBHBIMH TIOJIXOZaMU K pa3paboTKe MEJUIMHCKOTO OO0OpYJOBaHUS, OCHOBAMHU METOIOJIOTHU
CUCTEMHOM WHXEHEPUH, OCHOBAMU UCCJICAOBAHUS, MOJACIUPOBAHUA MPOAYKTA B CHCTEMHOM
WH)KEHEPUH, HABBIKAMH Pa3palbO0TKU peabHBIX U3ACITUM I OMOMETUITMHCKIX HCCIIeIOBaHNI



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

4.1. Paznenbl tuctMIInHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs

CaMOCTOATCIIbHYTO pa60Ty, qac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 OCHOBBI CUCTEMHOTO IIOJXOAA. 10 20
2 Buggl cucrem. 10 20
3 HccnenoBanusi B CHCTEMHON WHKEHEPHUH. 10 20
4 Mogenu B CUCTEMHOM WHKEHEPHUH. 10 20
5 YpOBHH TEXHUUYECKOU 3PETOCTH. 5 20
6 VrpaBneHue 3agadaMd U KU3HEHHBIM 5 20
LUKIIOM H3JEIHA.
7 Pa3bop  KOHKpPETHBIX  WH)KEHEPHBIX 10 15
MIO/IXOJI0B
Nroro yacos 60 135
[TonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

225 gac., 5 3au.eq.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 1 (Ocennuii)

1. OcHOBBI CHCTEMHOTO MOAX0/1A.

OcoOble TpeOoBaHMS K pPa3pabOTKE CIOKHBIX HMHKEHEPHBIX CHUCTEM IsI MeAUIMHBL. OCHOBBI

CHUCTCMHOI'O Imoaxoaa.

2. Bugsl cucrem.

Buger cucrem. JlekoMmo3unusi MpomyKTa Ha OTAeNbHbIC (QYHKIUH. J(eKOMIO3UIMS WH)KEHEPHBIX
3aj1a4 Ha pa3pabOTKy U CO3/1aHHE OTACNBHBIX MOAYyeH. Jlekomno3unus u yrnpasieHue padboTaMH.

3. UccaenoBanus B CUCTEMHON WH)XEHEPHUH.

UccnenoBanuss B CHUCTEMHONW WH)XEHEPUH. AHAIN3 CYyIIECTBYIOUIMX MPOAYKTOB. MHTEpBBIO C
3aKa3uyuKaMH U cOOp MHTEPECOB K pa3paborke. Popmanuzanusi onucaHui

Cemecrtp: 2 (Becennuit)

4. Mopenu B CUCTEMHOM UH)XXCHEPUH.

Mogenn B CHCTEMHOM WHXEHEPUU. APryMEHTHUPOBAaHHOE IIPHHATHE HWH)KEHEPHBIX pPEIICHHH,
YPOBEHB PELICHUM, TEKYIIHNI HHXKEHEPHBIN YPOBEHb, JIOKAJIbHBIE KBA3UONTUMHU3ALUN

5. YpOBHHU TEXHUYECKOU 3PEIOCTH.




VYpoBHU TexHnueckol 3penoctu. [IpoBepka u npuémka. Ocodbie TpeOoBaHUs K GYHKIIMOHUPOBAHUIO,
MPOBEPKE U MPHEMKE MEIUIIHCKOTO 000pY10BaHHS

6. praBJ'ICHI/IC 3aga4yaMi U ) KM3HCHHBIM IMUKJIOM HU3OCIINA.

VYipasieHne 3ajjayaMy U )KU3HEHHBIM LIUKJIOM H37enus. Bo3MOKHBIE BUBI ONKCAaHUS KU3HEHHOTO
LUKJIa U yrpasiaeHus 3anadamMu. OCHOBbI IpoeKkTHOro yrpasiaeHus. [10 115 ynpaBieHus IpoeKToM.

7. Pa300p KOHKPETHBIX UHKEHEPHBIX TIOAX0/I0B

Pa300p KOHKPETHBIX HMHXEGHEPHBIX IOAXOJIOB, AHAINW3 MPOEKTOB Yy4YeOHOW TpPyMIIbl, NPHUMEPSHI
MIPaKTUYECKUX NMPOEKTOB U MOJXO0B CUCTEMHON MH)KEHEPUH, TPUMEHIEMBIX B HUX

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0MMOM AJIsl OCYIIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHble ayTuTOpUH, OCHAIIEHHbIE MYJIBTUMEIUHHBIM 000pyAOBaHNEM (3KpaH, IPOEKT, ayIi0 U
BHJEOANaparypa, HOyTOyK ¢ OAKIIIOUeHUuEM K cetu «IHTepHeT», MUKpO(OHBI).

ITepconansubie Komnbrorepsl (HoyTOyku) CTyA€HTOB [UIsl BBITOIHEHUS IPAKTUUECKUX 3a1aHUH U
BBITIOJIHEHUS IOMaIIHENH paOOTHI.

6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

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

JlononHuTeNbHAS TUTEPATypa
Pexomennyemas nurepatypa IJisi caMocTosATeNnbHOro nzyueHus. [Ipenocrasisiercsa 6a3oBoil kadenpoit
1. Konnparbes, Bsuecnas Brnagumuposrud MoienbHO-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. Cuctremnoe mpiienue 2024 - onnaitH-u3gaHue
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. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

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

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOIb3yeMBbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHEe (MOIYJII0), BKJII0YAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

st wactu 3ansituii notpedyercs Aunexc. Tenemoct. [Totpedyercs SAnnexc./luck st joctymna K
Marepuanam Kypca. [lorpeyercst Hannuue HOyTOYKOB y CTYIEHTOB JJISl y4acTUsl B MHTEPAKTUBHBIX
YIPaXHEHUSX.

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

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHOM caMoCTOsATeNbHOM paboThl cTyfeHTa. B mporpamme
Kypca IpUBEACHO MUHUMAIILHO HEO0X0AUMOE BpeMsl I padOoThI CTy/IeHTa HaJ TEMOU.

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



- IIOATOTOBKY OTBE€TOB Ha BOIIPOCHI, MNpeaHasHAa4YCHHBIC I CaMOCTOATCIIBHOI'O HU3y4CHU,
J0Ka3aTrcJIbCTBO OTACIIbHBIX YTBCp)KﬂeHHﬁ, CBOICTB.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus

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

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-2 Nmeet npeacraBieHne 00 aKTyalIbHBIX
mpo0OiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON e TENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4yeckoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

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

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

[IK-1 CnocoGen craBuTh, hOpMann30BEIBATH U
pemIarh 3aJia4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, TOyYaTh
HOBBIE Hay4YHbIE PE3YyJIbTaThl

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAIKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBaHHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.2 CnocobeH uCHons30BaTh CICIUATU3UPOBAHHBIE
3HaHUsl QyHIaMEHTAILHBIX Pa3/iejioB MaTeMaTuku, PU3MKH,
XUMUHM ¥ OWOIIOTMH JUIsl TIOCTAaHOBKH W PEIICHUS

Hay4HO-UCCJIEA0BATEIbCKUX 3a1a4y B obnmactu
OMonH)XEeHEpUHU U OMOUH(POPMATHKI

[IK-1.3 CnocoGeH BbLABHraTb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3y4aeMbIX

SIBIICHUW U TIPOIIECCOB, OIEHUBATh KaueCTBO pa3paboTaHHON
MOZEIIN

[IK-1.4 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl HCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

[IK-1.5 Cnocoben co3naBaTh MPOrpaMMHBIE CPEACTBA U

[IK-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe uJieHa (PYKOBOIUTEIS) MAJIOTO
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

0a3pl JAHHBIX, HCIOJb3yeMble B OWOWHXKCHEPHH W
OnomH(pOpMaTHKe
[MIK-2.1 CnocobeH caMOCTOSTENFHO IUIAHUPOBATH U

MNPOBOAUTL HAYYHBIC HMCCJICIOBAHUA CAMOCTOATCIBHO WUJIU B
COCTAaBC HAYYHOI'O KOJUICKTHBA

[IK-2.2 CnocobeH mpoBOAWTH ampoOaIfio pe3ylIETaTOB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
TyONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

IMK-3 Cniocoben npodeccnonaabHO paboTarh ¢

[MK-3.1 TloHuMaeT NPUHIUIBI pPabOTHI HCIOIHE3YEMOTO

00opynoBaHUs (crierManu3upOBaHHBIX MaKETOB
MIPUKJIAJAHBIX TPOTPAMM)
IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT

(MonenMpoBaHKUe) ¢ MCHONb30BAHUEM HCCIIEIOBATEIbCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPAMM)




HCCICNOBATC/IIbCKUM U UCLIbITA1ICIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3NPOBAaHHBIMH TAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

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

I1K-3.4 CrnocobeH caMOCTOSITEIbHO HAXOIUTh U OCBAaHUBaTh
HOBble HH(OPMAIIMOHHBIE W TMPOTPaMMHBIE PECYpChl B
oOnacTi OMOMHXeHepHUU U OMOoNH(OPMAaTUKU

IMK-3.5 CnocobeH npuUMEHSITh METOJbl OMOMHXKECHEPUU U
OnovH(OpMaTUKH  JUIL  TIOITY4YSHUS OMOJIOTHYECKHUX
00BEKTOB C IeJICHANPABICHHO N3MEHEHHBIMH CBOMCTBAMHU

2. Iloka3areim OLleHUBAHUS KOMIIeTeHITHHA

B pesynbrare wu3yueHus AucHHMIUIMHBL «CHCTEMHass WHXXEHEPHS OMOMEIUIIMHCKOTO 00O0pYIOBaHHSD»
00yJaromuiics JOKeH:

3HATb:

OCHOBHBIE METOIbl CHUCTEMHOH HH)XEHEPUH MO JEKOMIIO3MLMHU CIOKHBIX HWHXCHEPHBIX 3a/ad Ha
MPOCTBIE MOAYJIM, OCHOBHBIE TPeOOBaHMs K OMOMEINIIMHCKOMY 000pYy/I0BaHUIO, OCHOBBI HCIIBITAHUHN Ha
COOTBETCTBUS TPEOOBAHUM

yMeTh:

Opranu3oBaTh MPOEKT MO Pa3paboOTKe CIKHON CUCTEMBI, JEKOMIIO3UPOBATh €r0 Ha MPOCTHIC 3a7a4H,
YIPaBIATh KU3HEHHBIM [IUKJIOM pa3padaThIBaeMOTO MU3/1EIHs
BJIaJeTh:

OCHOBHBIMH TOAXOAAMU K pa3paboTKe MEAWLUHCKOTO OO0OpYIOBaHUS, OCHOBAMU METOAOJIOTUH
CUCTEMHOW HHXXEHEpPHUH, OCHOBaMM MCCJIEJOBaHUS, MOJAEIMPOBAHUSA IPOLYKTa B CHCTEMHOMH
WH)XEHEPUH, HABBIKAMH Pa3paOOTKU peabHBIX U3ACIUI 111 OMOMEIUIMHCKUX HCCIeIOBaHNI

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

[lepeuenp TUMOBBIX (IPUMEPHBIX) BOIIPOCOB, 3aJaHUM, TEM I OATOTOBKH K TEKYILIEMY KOHTPOJIIO
* Bri0op TeMbI Ui ucciiefoBaHus U pa3paboTku, (GOpMYJIMPOBKA U 3aIUTA TEMBI

» IlocTpoeHue cuCTeMHOTO pa3doueHus

* HccnenoBanre OCHOBHBIX KOHKYPHUPYIOLIUX POIYKTOB

» JlokyMeHTHpOBaHUE (YHKIIMOHAIA IPOLYKTa

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

* HToroBelii TEKCT (3cCe), OMUCHIBAIOLINIA BCE OCHOBHBIE aCIIEKThI Pa3paOdO0TKU MPOAYKTA.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

TunoBble BOIIPOCH! IS 3aUeTa:
1. J)Ku3HEeHHBIM UK MEUIIMHCKOTO 000PYI0BaHUS

OnwumuTe 3TaIbl )KU3HEHHOTO [UKIa OMOMETUIIMHCKOTO YCTPOWCTBA (OT KOHIICIIIUH JI0 YTHIIH3AIHNHN).
Kakue 0coO0eHHOCTH BO3HHUKAIOT HA dTAlle KIIMHUYECKUX UCIIBITAHUNA?

2. YnpasieHue TpeOOBaHUSAMU

Kakne MeTombl MCMONB3YIOTCS JUISl aHanu3a W JIOKyMEHTHPOBAaHUs TPEOOBAHWH K MEAMIIMHCKOMY
obopynosannio? llpuBenuTe mpuMep MPOTHBOPEUMBHIX TpeOoBaHWU (HampuMmep, OE30MacHOCTH VS.
CTOMMOCTB ).

3. CraHzapThl KauecTBa

OObsICHUTE pa3HUIly MEXIy cTaHmapTamu. [louemy uX COONIOIECHHE KPUTHUYHO Ui CepTU(HUKAIINN
obopynoBanws?

4. Knaccudukauus MEIUIUHCKUX YCTPONCTB

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

5. Nurerpanus ¢ IT-cuctemamu

Kakue IT-cucteMsl ucnonb3yloTcs B 3ApaBooxpaHeHHH? ONHIIMTE POJIb MHTEpPONepadesbHOCTH HpU
pa3paboTke OMOMEAMINHCKUX YCTPOUCTB.




6. DproHOMHUKa B MPOCKTHUPOBAHUHI

[Touemy sproHomMMKa BakHa IPH CO3MaHUM MEAMIMHCKOrO obOopynoBanus? IlpuBeaure mnpumep
oMOKH B AM3aiiHe, KOTOpas MOXET MPUBECTH K OIIMOKAM ITO0JIb30BaTEJIsl.

7. TectupoBaHuUE U BalugaluUs

Kakue Buapsl TecTupoBaHusi 0OsS3aTeNbHBI JII MEAWLIMHCKOTO ycTpoiictBa? Kak mpoBogurcs
BaJIMAALHS AIEKTPOOE30MacHOCTH?

8. PerynsiropHble TpeGoBaHMSA

CpaBHute mporecc cepTudHUKanmuu MemunuHckoro obopymoBanus B EC, CIIIA u P®. Kakwue
JOKYMEHTHI TpeOyIOTCS 17151 BBIBOJA YCTPOMCTBA Ha PHIHOK?

9. Dtnueckue acuekrsl MM B Menuiune

Kakue stnueckue mnpoOneMbl BO3HMKAIOT mpu wucnons3oBanun WU B nmarnoctuxe? IlpuBenute
IpUMEpPHI U3 pealibHbIX KeHCOB (HampuMep, alrOpUTMbI aHAJIN3a PEHTIT€HOBCKUX CHUMKOB).

10. Ananu3 peanabHOTO Kelca

[Ipoananu3upyiite TPHUMHBI TMpoOBaja MPOEKTa MOPTATUBHOIO TIJIIOKOMeTpa «X» (Hampumep:
HEIOOLIEHKAa PUCKOB, OIIMOKU B TpeOoBaHMsX). Kakue ypoku MOKHO U3BJIeYb?

[Tpumepsl OuseToB 1151 3a4eTa:
burner 1:

1. TectupoBanue U BaquAALUS

2. PerynstopHbie TpeOoBaHuUs
buner 2:

1. DproHoMrka B IpOEKTUPOBAHUHI
2. CranaapThl KauecTBa

TunoBbIie BOIIPOCH! JUIS IK3aMEHa!

1. Creiikxom1ephl WIIM BHEIIHUE TPOCKTHBIC POJIH.

2. Koro HyXHO CO CTOPOHBI 3aKa34MKa MPHUITIACUTh HA COBEIIAHHE, OMPOCHUTh, YbHM MHTEPECHI HAJIO0
YUUTHIBATH IPU peaju3anuy npoekra. KoMy MHTEpeceH NpoeKT co CTOPOHBI 3aKa34HKa, YTO OH XOYET.
VYuér TpeOoBaHMIA PETYISTOPOB.

3. BoaMoxHOCTH - TTOYeMy TPOEKT BOOOIIE Oy/IeT JIOAsIM HHTepeCeH. BKirrouaeT B ce0s1 BO3MOXHOCTH
CO CTOPOHBI 3aKa34MKa - KaKylo IpoOiieMy eMy HaJo PEUINTh, CKOJIBKO PECYPCOB CheaeT HEe3aKphITas
npobiema.

4. BO3MOXKHOCTH CO CTOPOHBI KOMaH[IbI - YTO Y HAC €CTh YHUKAJIBHOTO WJIM YTO MOSBHJIOCH Ha PHIHKE, B
TEXHOJIOTUSX, BCJIEACTBHE YEro Mbl MOXKEM OTHOCHTENBHO JIETKO M IPOCTO PEIIUTh HEpelaeMyro
npoOiieMy 3aKa3yMKa OTHOCHTEIHFHO MaJCHBKOM cTapTamHOd komaHnod. U mocnemnee - mouemy
KOHKYPEHTBI HAac Cpa3y He IOBTOPAT - KaKOH YHHKaJIbHBIH pecypc €CTh y HAc, HO CJIOKHO HMOITYyYUTh
KOHKYPEHTaM.

5. Ompenenenue win omucanue cucreMbl. Kakwe ¢ynkumm y Heé Oynyt. HaumnaeTcs co cxXeMmsl
CHCTEMHOTO Pa30MEeHus], KOTOpas BKIIIOUAET caMy LENIeBYI0 CHCTEMY, HCTIOJIB3YIONIYI0 OoJiee KpyNHYIO,
YaCTBhIO KOTOPOH SIBJISIETCS 1I€JIeBasi M CUCTEMBI B ONIEPAIIMOHHOM OKPY)KEHHU M OCHOBHBIE ITOJICHCTEMBI
Ha [apy CUCTEMHBIX YPOBHEH BHHM3.

6. Onummrte Habop (yHKIMIA, KOTOPYIO BBITIOJHSIET IIEleBas CHUCTEMa, W KOTOpPbIE HYKHO OyneT
peanu3oBarh Kak nojacucteMbl. OTBeYaeT Ha BOIPOC YUTO JIIaeT cama cucrema (1eneBas), sl 4ero oHa
HY’XHa (MCIOJIB3YIOIIast), ¢ 4YeM OHa B3aMMOJAEHCTBYET B IPOIECCE HMCIIOIb30BaHMS (OIEpannoHHOE
OKpy>KeHHE) 1 Kakue (YHKLINHN HY>KHbI YTOOBI OHa 3apadoTaa.

7. BomomeHue - Kak W M3 YEro MbI CJAENaeM KaXIbld OJOK B omucaHuu cucteMbl. OOBIYHO
MpeacTaBieHo B opMare, 4TO B KauecTBE IUIATHI-KOHTpoJuIepa (M3 onucanus) Mbl KynuM Repka Pi 4
Ha 0zon, (PyHKIHUIO CKpEeIUIeHHUs AeTanel peanusyeM Oontom M6 nnunoii 18, a uHTepdeiic k qarankam
MBI CTIasieM M3 MIPOBOJIa MapKy TaKOW-TO, pazbéMa Mapku Takoi-to (Kynum B chipdip) u camosenbHOM
TUIAThI, KOTOPYIO C/ICIAeM I10 Ja3ePHO-YTIOKHOM TEXHOJIIOTHH U PACCBEPIIMM BPYUYHYIO.

8. Ins IT mpoexToB ommcaHue 3TO BCE, YTO OTHOCUTCS K cTaguu dev (OT OOHIMX KOHIEMHIIHMA, J0
MCXOITHOTO KOJIa U MPHUJIOKEHHS Ha JIUCKE), a BOIUIOIICHHE - OpS (KaK 3aIyCKaeTcsl M pa3BepThIBACTCHS,
KaK OCYIIECTBIISIETCS] CHCTEMHOE aIMUHUCTPUPOBAHMS).

9. Metozap! paboTsl. Ha kakoMm CTeke TEeXHOJIOTHH MBI JieJlaeM IMPOEKT, YTO JOJDKHBI 3HATh U yMETh
CIIELMANICTEl B KOMaHJE, YTOObI C/enaTh HPOEKT ycmemHbM. CIHCOK BCEro, 4To JOJDKHA yMETb
KOMaHJIa.



10. Komanna. BHyTpeHHHE IPOEKTHBIEC POJIH, KTO KAKyI0 POJIb 3aHUMAET, KAKUE CHEeMAaINCThl HYKHBI.
[Tumercs kak aduiia B Tearpe - HaM Hy)K€H TOKaph, nmporpaMMuct Ha C JUIs MUKPOKOHTPOJIEPOB,
CHeUHaINCT 0 MUKPOCKOIIaM 1 yoopIiuua.

11. Paborel. Uto Hamo Jenarb B NPOEKTe (CIMCOK 3ajad), KaK OHU KOHTPOJHUPYETCS, KaKue
KOHTPOJIbHBIE TOYKH TPOEKT IPOXOAHUT, KAK OMHCHIBAIOTCS PabOTHI (BKJIIOYAs BO3MOXKHO MOZETb
KU3HEHHOTO IHUKJIa M yHOpaBieHus npoekroM). Kakue HHCTpyMEeHTHl OyAyT HCIOJB30BATBHCS IS
KOHTPOJIS 3a paboTaMH, IJie XpaHATCS OMUCAHUS PabOT, KaK MBI CJICIUM CKOJIBKO CAEIAHO M YTO HAJI0
c/emarh, KOTia IpOeKT 3aBEepIINTCS.

[Ipumepsr OuneToOB IS SK3aMeHa!

buner 1:

. Kak omuceBaroTcss QyHKIMHM Tpomykra. AOCTpakTHBIE W KOHKPETHBIE ONHCAHUS. YPOBHH
BOCTPe0OOBaHHOCTH M YPOBHH 3PEIOCTH OTIENBHBIX (PYHKIIUH.

» UccrnenoBanus moBeJieHHs MMOJIb30BATEICH M KOHKYPUPYIOIIUX pelieHnid. Kak TOKyMeHTHpYOTCS
PEe3yIBTATHL.

buner 2:

* [lepexon ot (PyHKIIMOHAIBLHOTO K MOAYALHOMY onucanuto. [locTpoeHue onucanusi CHCTEMbI, CUITLHO
oTnHyaroneics B (QyHKIIMOHAIIEHOM W MOJAYJIEHOM TPEACTABICHUH — OHY (PYHKIHIO peamu3yer
HECKOJIbKO MOJIyJIei U Ha000POT.

»  dopMHUpOBaHUE 3aMpOca HA KOMAaH/y U CIIUCOK TEXHOJOTHI, KOTOPbIe HEOOXOMUMBI [T pa3padoTKu
MIPOIYKTa

Kputepun onennBanus
Onenka ommyHo (10 0GamioB) - BBICTABIAETCA CTYOCHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, TIMYyOOKHE 3HAHHWS YYEeOHOH MpOrpaMMbl JAUCHUILUIMHBI, TMPOSBISIONIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh VX Ha MPaKTHKE MPH PEIICHIH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPABUILHOE 00OCHOBAHHE
MIPUHATHIX PEIICHHUM.
Onenka ommuHo (9 ©OamioB) - BBICTABISIETCS CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UpPOBaHHbIC, ITYOOKHE 3HAHHUSA Y4YeOHOW MpPOrpaMMbl JAWCIUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Onenka ommmuHo (8 ©0amioB) - BBICTABISIETCS CTYACHTY, I[IOKa3aBIIeMy BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHWA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHE YBEPEHHO
MPUMEHSTh X Ha MPaKTHKE NP PEIICHUN KOHKPETHBIX 3aJ/1a4, MPaBUIbHOE 00OOCHOBAHHUE MPHUHSATHIX
pelIeHui, ¢ HEKOTOPBIMH HEIOYETAMH.
Onenka xopoio (7 6aoB) - BEICTABISETCS CTYJCHTY, €CJIA OH TBEP/O 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY H3JaraeT ero, yMeeT MPUMEHAThH IOJIyYeHHbIC 3HAHUS Ha MPAKTHKE, HO HEAOCTAaTOYHO
IpaMoTHO 000CHOBBIBAET MOITYYCHHBIEC PE3YIILTATHI.
Onenka xopomo (6 0aoB) - BEICTABISIETCA CTYACHTY, €CJIM OH TBEPIO 3HAET MaTepHall, IPaMOTHO U
M0 CYIIECTBY H3JIaraeT €ro, yMeeT MPHUMEHITh MOJIy4YeHHbIE 3HAHMS Ha MPAKTUKE, HO JOMMYCKaeT B
OTBETE WJIH B PELICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.
Omnenka xopomio (5 0a/ioB) - BBICTABISIETCS CTYJACHTY, €CId OH B OCHOBHOM 3HAaeT Marepual,
IPaMOTHO M MO CYIIECTBY M3JIaraeT €ro, yMeeT MPHUMEHSATh NOJIYUYCHHbIC 3HaHMS HA MPAKTUKE, HO
JIOITyCKAeT B OTBETE WIIM B PEUICHUHU 3a]1a4 JOCTATOYHO OOJIBIIIOE KOTUIECTBO HETOYHOCTEH.
OrneHka yIOBICTBOPUTENHHO (4 Oamna) - BBICTABISETCS CTYIACHTY, MOKa3aBlIeMy (parMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyUIeHHs JIOTUYECKOW MOCIIEIOBATENHHOCTH B U3JIOKEHUH MPOrPaMMHOIO MaTepHalia, HO IpU 3TOM
OH OCBOMJI OCHOBHBIE pa3lienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE sl AajbHeHmero o0y4eHus, u
MOYKET MPUMEHSTH MMOJTyYeHHbIC 3HAHHS 110 00pa3Ily B CTaHJAPTHON CUTYyalllH.
Onenka ymoBIeTBOpUTENbHO (3 Oamna) - BBICTABISETCS CTYIACHTY, MOKa3aBIIeMy (pparMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWU, AOMycKaroulemy omuOku B (popMynupoBKax 0a30BbIX NOHSATH,
HApYyIIEHUS] JIOTHYECKOM TMOCIe0BaTeIbHOCTH B H3JIOKEHWW MPOTPAMMHOTO MaTepuania, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM MporpaMMbl, HEOOXOAUMBIMHU LTSI ajbHENUIIETO 00yUeHHS U
C TPyAOM IIPUMEHSIET MOJIy4eHHbIE 3HAHUS JaKe B CTAHAAPTHON CUTYaIUH.



OueHka HEYJJOBICTBOPUTENBHO (2 GaJuia) - BEICTABIACTCS CTYICHTY, KOTOPBIil HE 3HaeT OOJbIIEH YacTh
OCHOBHOTO cOAepXaHUsl y4eOHOW MpOrpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(OpMyIHpPOBKaxX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh ITOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33]1a4.

Ouenka HeynoBieTBOpuTenbHO (1 0Gayur) - BBICTABISETCS CTYACHTY, KOTOPBHIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiiue omuoK B GOpPMYITHPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI M BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

O1reHKa «3a4TE€HO» BBICTABISICTCS CTYIEHTY, €CIIM OH IOKa3aJl BCECTOPOHHUE, CHCTEMAaTH3HPOBAaHHEIE,
n1yOOKUe 3HAHUS Y4eOHOU IPOrpaMMbl TUCLHUILIMHBI M YMEHHUE YBEPEHHO NPUMEHSTh UX Ha MPAKTHUKE
NPY pEeIICHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE ¥ MPAaBMIIbEHOE 000CHOBAHHE MPUHATHIX PELICHUIA.
OreHka «HE 3aUTCHO» BBICTABISIETCS CTYICHTY, KOTOPBHIH HE 3HAaeT OOJbIIeH YacTH OCHOBHOTO
cojiepkaHusl y4eOHOW TpPOTrpaMMbl JUCIHIUIMHBI, JONMYyCKaeT rpyObie OmHUOKH B (OPMYITUPOBKAX
OCHOBHBIX TIOHATUI IUCHUIUIMHBI M HE yMEET HCIOJIb30BaTh IOJYYCHHBIC 3HAHUS IPH PELICHUH
THUIOBBIX MPAKTHYECKUX 3a/1a4.

5. MeTonuyeckne MaTepuaJbl, onpeaesiione NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHUH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

[Ipu npoBeneHUM 3a4era M dK3aMeHa OOydYaromieMycs MpeaocTaBisiercss 45 MUHYT Ha IMOATOTOBKY.
Omnpoc obyuaromerocs He JOJKEH MPEBBIATh OAHOTO aCTPOHOMHYECKOTO Yaca.



