MMHHUCTEPCTBO OBPA30BAHHUS 1 HAYKH
JIOHELIKOH HAPOJIHOM PECTTYBJIMKH
[OCYIAPCTBEHHOE OBPA30BATEJIbHOE YYPEXXJIEHUE
BBICILEIO IMTPO®ECCHUOHAJIBHOT O OBPA30BAHI
«JOHELIKMIA HALIMOHAJTbHBIN TEXHUYECKHUH YVHUBEPCUTET»
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PABOYAS IPOT'PAMMA JUCHUIIINHBI
51.0.09 Teopusi HHKEHEPHOTO SKCIIEPUMEHTA U MOACTHPOBAHHE

(KO,’I N HANMEHOBAHHE JNCLHTUIHHBI COTNIaCHO yueGHomy I'IJ'IZ]Hy)

HanpasieHue MoAroTOBKH: 09.04.01 MupopMaTUKa ¥ BEIYMCIUTE/IbHAS TEXHHKA

(KOZ M HAMMEHOBAHHE HANPABJICHHs NOATOTOBKH / CNeUHATLHOCTH)

Marucrepckasi nporpaMma:  BIMMCINTEIBHBIC MAIIMHEL, KOMILIEKCHI, CHCTEMBI H CETH;
IIporpamMmmHOe 00€CTIEYeHHE CPE/ICTB BLIYHMCITHUTEILHOM

TEXHUKHU
(nanMenoBanne npous / MarncTepeKoit porpamMmbl /cneunann3aunn)
[Iporpamma: MarmcTparypa
(Gaxanaspnar, MarucTpaTypa. CreuHaniTeT)
®opma 00y4eHus: - OYHasl, 3a04Hasl
(ouHas, 3a04Has, OYHO-3a04Has)
dopma 00yyeHHUs: OuHast 3aouHast
CemecTp(bl) 2 2
O6was Tpyaoémkocts B 3ET/uyacax 5,0/180 5,0/180
KonTtakTHas pabota (yac.), B Tom umenie: | 72 22
JeKuum (yac.) 34 8
naboparopHble paboTh (Yac.) 34 8
npakTH4eckue (CeMuHapeKme) 3aHsThs (uac.) 0 0
CamocTosTespHas paboTa (uac.), B TOM "UHCIIe: 72 122
KypcoBoii npoekT (paboTa) (cemecTp/uac.) - -
KonTtposs (3K3amMeH, yac./3a4€T) sK3aMeH, 36 | ak3ameH, 36

Jdonenx, 2023 r.




PaGouyasi mporpaMma JucuuninHbl « Teopus HHKEHEPHOro SKCIEepUMEHTa U MO/IC-
JIMPOBaHKE» COCTABJIEHA B COOTBETCTBUH C y4yeOHBIMH TIaHAMH 10 HANPaBJICHHIO MO/-
rotoBku 09.04.01 «MHpopmaTtnka U BbIYHCIHTE/bHAA TEXHUKA», MAarMCTEPCKUE TPoO-
rpaMMBl « BbIUMCIUTETbHBIE MAIIMHBI, KOMIUIEKChl, CUCTEMbI M CETHY, «ITporpammuoe
obecrneyeHne CpeACTB BHIYUCIUTEIbHON TEXHUKNY 151 2023 roza npuéma no o4HOH H
3a04HOI popmam obyueHusl.

CocTaBuTENIb:
JOLEHT Kadeapbl KOMIBIOTEPHOH

WH)XEHEPHH, K.T.H., JOLEHT 577~~~ Manbuesa P.B.
yV/d (noanuck)

PaGouas mporpaMMa paccMOTpeHa M IIPHHSITA Ha 3ace/[aHuK Kape/pbl
«KoMmnbloTepHasi HHXKEHEPUSD).
[Tpotokon ot «21» mapra 2023 roaa Ne

3aBeayrouuii kadeapoi / Anonpuenko A5l
/(nonmu:b)

PaGouas nporpamMma o106pend yuedHo-meToanyeckoii komuceueit FOYBIIO
«JIOHHTY» no nanpasienuio 09.03.01 «MupopmaTka 1 BEIYUCIUTEIbHAS TEXHUKAY.
[Tpotokon oT «21» mapra 2023 ro

[Ipencenaresib / Anonpuenko A.5.

(noanuc

PaGouast mporpamMma mpoasiena ais 20 roja npuéma Ha 3aceaHuu Kageapel
«KoMmrproTepHasi MTH)KEHEPUsD).
IIpotokosn oT 20  romaNe

3aBemyrowuil Kapenpoii

(Moanucs) (P.1N.0.)

PaGouasi nporpamma npoasena st 20 roja npuéma Ha 3acelaHuu Kageapel
«KomnbloTepHasi UHIKEHEPHSI.
[IpoToKO OT « » 20 roga Ne

3aBeyromunit kadeapoii

(noanues) (9.N.0.)
PaGouas nporpamma npoaiena yisi 20 roja npuéma Ha 3acelaHuu Kadeapsbl
«KomrproTepHasi MHKEHEPUsI. :
[TpoToKOJI OT « » 20 ropa Ne

3apeayromuii kadeapoii
(noanucek) (®.1.0.)




1 OBBEKT, HEJIb U 3AJIAYU OCBOEHMSA INCIUIIVINHBI

JlucuuIuIMHa paccMaTpuBaeT OCHOBHBIE BOIIPOCHI  TEOPUM  HHIKEHEPHOI'O
JKCIEPUMEHTa W MOJECIMPOBAHUS NPUMEHUTEIBHO K NPOCKTUPOBAHUIO KOMIIOHEHT
IpOrpaMMHO-aIMaPaTHBIX KOMIUIEKCOB 00pabOTKH HH(pOpMAILIHH.

Ilenpr0 AUCUUIUIMHBL SBISAETCA: OBJIAJICHWE METONAMHM W TOAXONAMHU K
IUIAHUPOBAHUIO M IIPOBEJICHUIO MHKEHEPHOI'0 SKCIEPHUMEHTA, a TaKke (OpMHUpPOBaAHUE
IPAKTUYECKMUX  HABBIKOB  WCIOJb30BAHUSA _ DJIEMEHTOB  TEOPUH  MHKEHEPHOIO
DKCIIEPUMEHTAa M MOJCIHWPOBAHUS MNPHUMEHHUTEIbHO K BbIOOpY, ajanTaluu U
OPOECKTUPOBAHHWIO KOMIIOHEHT _MPOrpaMMHO-aNNapaTHbIX KOMILIEKCOB 00pabOTKH
uHboOpMaIuu.

B pe3yibTaTe 0CBOCHHS TUCHUILINHBI CTYIACHT JIOJKCH:

3HaTh OPUHOMIBL  cOopa, oTbopa U 0000I1eHns  WHGOPMAIIUN; 011b
AKCIIEPUMEHTAIBHBIX HCCIEIOBAHUN B IMPOSKTUPOBAHUN CPEJICTB BBIYMCIUTEIBHON
TEXHUKHU; OCHOBHBIC IOHATHS MOJCIMPOBAHUSA M _TCOPHH IOAO0OWS; OCHOBBI TCOPUH
OIMMOOK W METOJINKY WCIOJIb30BAHMS €€ JUId Pa3pabOoTKH KOMIIOHEHT IPOTrPaMMHO-
ammapaTHBIX  KOMIUIEKCOB 00pa0oTKM  wHGOpPMAIUK;, 00IIKe BOIPOCHI TEOPHUU
IUIAHVPOBAHUS W _TIPOBEIACHUS JKCIEPUMEHTA; OCHOBHBIC CHOCOOBI IPEJICTABICHUS W
00paboTKn pE3YNbTATOB
IKCIIEPUMEHTOB;

YMETH OCYIICCTBIATD K[!I/ITI/IIICCKI/Iﬁ aHaJIn3 H[!O6J’I€MHBIX CHTyagI/Iﬁ )51 BBI[28,6aTBIBaTB

CTPATEruI0 JCWCTBUM HA OCHOBE MPOBEJICHHBIX HCCICIOBAHWMI; NMPUMEHATh HABBIKH
pa3pabOTKU MaTEMaTUYECKUX, AJITOPUTMUYECKUX U TNPOrPAMMHBIX MoJeNed s

HAaX0KJICHUS ONTUMAJIbHBIX AapaMETPOB UCCIEAYEMbIX OObEKTOB; BBIIOIHATh PACUETHI
C_WCNOJIb30BAHMEM 3apyOEKHBIX MPOTPAMMHBIX KOMILIEKCOB, Taknx kak MATLAB,

Excel; camMocTOATENIbHO OBJIaJIeBaTh HOBBIMU 3HAHUSAMH B O0JACTH PA3BUTHUS TEOPHUHU U
IIPAKTUKN WHYKEHEPHOTO JKCIEPUMEHTA C MCIOJb30BAHUEM HOBEHMIIECH CHEIUAIbHOU

JUTEPATYPBI;
BJIAJCTh NPAKTUYECKUMH HABBIKAMH PAOOThI ¢ MHQOPMAIIMOHHBIMU MCTOYHHKAMHU,

OMBITOM _HAyYHOTO TIOWCKA, CO3JaHWS HAYYHBIX TEKCTOB; HABBIKAMHU _Pa3pabOTKH
OPWUTHUHANBHBIX __ ANTOPUTMOB M TPOTPAMMHBIX __ CPEJICTB IS PEHICHUS
npod)eCCUOHANIBHBIX _3a1a4y; TPAKTUYECKUMH _METOJIaMH _ Pa3pabOTKH KOMIIOHEHT
IPOTrPAMMHO-AIIAPATHRIX __KOMIUIEKCOB __ 00paboTky  WHGOPMAIMK; _ METOJIMKAMHU

aJlanTalunuu 3apVOEKHBIX KOMILIEKCOB 00paboOTKH nHbOpMAITUHU u
ABTOMATHU3UPOBAHHOIO OPOEKTUPOBAHUS K HYKIaM ellaeMbIX
3a/a4.

[lepeuricriieHHbIE PE3yNbTaThl OOYUYEHUS SIBISIIOTCS OCHOBOM st (hOpMHUPOBAHUSA
CICIYIOIINX KOMITCTCHIINM:
YK-1 CnocoOGHOCTH OCYIIECTBISAThL KPUTUYECKUA aHalu3 MPOOJEMHBIX CHUTYaIlud Ha
OCHOBE CHCTEMHOT0 MOAX0/a, BIPA0AThIBATh CTPATETHIO NCHCTBUM ]
OIIK-2  CnocoOHOCTH _ pa3palaThiBaTh  KOMIIOHEHTBI _ MPOTrpaMMHO-aNMNapaTHbIX

KOMIIJICKCOB O6[2&6OTKI/I I/IHQ)OQMaQI/II/I W aBTOMATHU3UPOBAHHOIO TMPOCKTUPOBAHUA,




OIIK-6  CrnocoOHOCTH _ pa3palaTbhiBaTh  KOMIIOHEHTBHI _ MPOrpaMMHO-aNNapaTHbIX
KOMILJIEKCOB 00paboTKH uHdopManmmn u aBTOMATH3WPOBAHHOTO

OPOCKTUPOBAHMSI
OIIK-7 CriocoOGHOCTH aganTUPOBATh 3apYOSKHBIE KOMIIIEKCH 00pab0TKu HHGbOpMAIHH

U aBTOMATU3HUPOBAHHOI'O IPOCKTUPOBAHWA K HYKJIAM OTCUCCTBCHHBIX H[!CZ!HIZHHTHﬁ.




2 MECTO JUCIHUILINHBI B OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMME

JlucuuIinHa OTHOCHUTCS K 00s3aTenbHON yacTy bioka 1 aucruriuH (MoyJiei)
y4eOHOro IIaHa.

bazupyercs Ha 3HAHUAX U YMEHUSIX, KOTOPBIE CTYJIEHT MPUOOpPEI MPU OCBOCHUU
MPEAIIECTBYIOMMNX JTUCIUILINH:
«BbluncauTenbHas  MareMaTuKa YUCJICHHBIC __ METOJIbI)» «KomnproTepHas
cxemMoTexHuka», «MmkeHepHas W kommobloTepHas rpadukay, «CpeicTBa U METOJbI

IPOCKTUPOBAHMUS BCTPOCHHBIX

CHUCTEM».

3HaHUS W yMEHUS, NPUOOpPETEHHBIE TPU OCBOSCHWW JIAHHOW JHUCIUILIAHEI,
peanu3yloTCs CTYJIGHTOM TIpU BBITIOJIHEHUU JIa0OpaTOPHBIX paboT Mo JAaHHOM
JTUCLUIUIMHE, a TAK)KE€ MOTYT OBbITh UCIOJBb30BAHBI JISl BHIIOJIHEHUS UCCIEAOBAaHUN MPU
POXOKIEHUU MTPOU3BOACTBEHHBIX MPAKTUK U TOCYJAPCTBEHHON UTOMOBOM aTTECTAlIUU.

3 CTPYKTYPA U COAEP KAHUE JUCIHUIIJIMHBI

3.1. Pacnpenesienne y4eOHbIX YaCcOB MO TeMaM JUCUMILIMHBI M BUAAM 3aHATHH

HaunmenoBanue tem KonmuecTBo gyacoB (ouHas / 3a04Has popMma)
(conmepxaTenbHbIX MOIYJIEH) Beero B tom uucrne
Jlexrum | JlaGop. | Ilpaxr. CP
Tema 1. Bgeoenue 6 meopuio 6/ 8 2/1 0/0 0/0 4/7
UHIICEHEPHO20 SKCnepumenmada.
Tema 2. Ocroswvt meopuu nodoodus 16/11 4/1 4/2 0/0 /8

Tewma 3. Ilpeocmasnenue u oopabomxa 18/15 470 472 0/0 10/13

OKCNEPUMEHMANLHBIX OAHHDBIX.
Tema 4. Ocrosbl meopuu owuboK. 31/31 6/2 8/2 0/0 17/27

Tema 5. Mooenuposanue kax snemenm 33/31 /2 8/2 0/0 17/27
MeopuU UHHCEHEePHO20 IKCNepUMEHMA

Tema 6. Cpeocmea npedcmasnenus u

NO00EPIHCKU NPOEKMUPOBAHUSL 21/16 4/2 10/0 0/0 7/14
BLIYUCTIUMENILHBIX 3]IEMEHMO8.
Tewma 7. [Inanuposanue skcnepumenmos 10/12 4/0 0/0 0/0 6 /12

NpU NoUCKe ONMUMALbHBIX YCIOBUL
Tema 8. Dxcnepmuvie oyenxu u

paspabomra pekomMeHOayull Ha OCHOGe 5/5 2/0 0/0 0/0 3/5
MOOeNUPOBAHUSL 1 ONMUMUSAYULL.

KonrakTtHast pabota

4/6
(TOmOJIHUTEIbHAS)
Kypcosast pabota (poekr) 0/0 0/0 0/0 0/0 0/0
Hroro mo Bugam 3aHATHI 144/144| 34/8 34/8 0/0 72/122

KoHTpoib 36/36




HUTOI'O 180/180
KOMHeTeHHI/II/I Tembl AUCHUIIJINHBbI, HAIlCJICHHbIC HA BpraﬁOTKy KOMIICETCHII MU
YK-1 Tema 1,4,5,6,7,8
OIIK-2 Tems1 2, 3,4, 5,6
OIIK-6 Tems1 4, 5, 6
OIIK-7 Tema 2,3, 5,6
3.2. Jlekuum

Tema 1. Bseoenue 6 meopuio uHsceHepHo20 dIKcnepumenma

ConepxaHue TeMbl 1:

OKCHEepUMEHT KaK MpeaMeT HCCIENOBaHuA: ompeneiaeHuss u TepMuHbl. OOiee
MOHSTUE O METOAUKE HCCIIEI0OBAHUSI.

Jlutepatypa k Teme 1: [1, 4, 6]

Tema 2. Ocrosvl meopuu noooobus

ConepxaHye TeMBbI 2:

OcHoBel  Teopuu monoOus. [loHATHE  TEXHOJOTMYECKOW  pPa3sMEPHOCTH.
MacurabupoBaHue.

[Ipumep mnpeoOpa3oBaHUsl JAHHBIX M3 TEXHOJOTMYECKOM pPa3MEpHOCTU B
NUKCEJIbHOE MPEICTaBIICHNUE.

Jluteparypa k Teme 2: [2, 3, 6]

Tewma 3. Ilpeocmasnenue u 0opabomxa SKCnepUMEHMAIbHbIX OAHHBIX.

ConepxaHue TeMBbI 3:

dopMbl NPEICTaBICHUS  PE3YJIbTaTOB HKCIIEPUMEHTOB. OO6paboTka
AKCIIEPUMEHTAIIbHBIX JJAHHBIX.

OCHOBBI KOPPEISIIMOHHO-PETPECCUOHHOIO aHan3a. Bei0op (yHKIIMOHATBEHON
3aBUCUMOCTH C MCToJIb30BaHUeM makeTa Excel u pacuer kosdduimeHToB ypaBHEHUs
perpeccuu.

Jlutepatypa k Teme 3: [1, 5, 6]

Tema 4. Ocrogvl meopuu owub60oK

Coznepxxanue Temel 4:

Tounocts wu3MepeHuid. McTouHMKM OIIMOOK B KOMIIBIOTEPHBIX CHCTEMAax
yIpaBJeHUs TEXHOJOTUUECKUMH MpolieccaMu U 00paOOTKH TaHHBIX.

OcHoBbl Teopuu omuOok, Tunbl omubok B KC, wux onpeneneHue.
NHcTtpymeHTallbHAs oIMOKa onepanuii ¢ GUKCUPOBAHHON 3amsTOM.

NHcTpyMeHTallbHAs OIIMOKA omepaluii ¢ ruiaBaronieit 3ansatoit. Mcmonb3oBanue
TEOpUU OMMOOK VISl pacyeTa pa3psiIHON CETKHU ONEPAIIMOHHOTO YCTPOUCTBA.

JIuteparypa k Teme 4: [1, 6]

Tema 5. Mooenuposarnue kak s1emenm meopuu UHHCEHEPHO20 IKCHEPUMEHMA

CoJiepkaHUEe TEMBI S:

[TonsiTue Mojenu U MX TUMBI, (DAKTOPHI, U3MEPEHHUE CUIIBI BIUSHUSA (AKTOPOB,
riaBHbie 3 PexTh GakTopoB U ADPEKTH B3aUMOIEHCTBUS (PAKTOPOB; KPHUTEPUU
KauecTBa MOJEJH, UX UCTIOJIb30BAHUE U MPAKTUYECKAS MTOJIE3HOCTb.




OYHKIMOHAIBHBIE U CTPYKTYpHBIE Mojeld. Pa3nudHble MOIX0ABI K BBIOOPY
nmoacucteM. PoJib 1eKOMIIO3HUIINH.

Moaens 4YepHOro sIMKa, CHCTEMBbI THIIA «BXOJI — BbIXOO». Haxoxnenue
(GYHKIIMOHATHHBIX CBS3EH.

JIMCKpEeTHBIE U HENPEPBIBHBIE MOAEIU. JIMHAMUYECKUE U CTATUYECKHE MOJCIIH.
JleTepMUHHUPOBAHHBIE U CTOXACTUYECKUE MOJICIIH.

Tema 6. Cpeocmea npedcmasnenusi u NOOOEPIHCKU  NPOESKMUPOBAHUS
8LIYUCIUMENbHBIX 2TIeMEHMO8.

ConepxxaHue TeMBI 6:

Jexomno3unus BbrurciieHud. [Ipencrapnenre napanielbHbIX BBIYMCIUTEIbHbBIX
POLIECCOB.

Br16op koH(Urypanuy BHIYUCIUTENIBHBIX YCTPOUCTB ITyTEM UX MOJEIUPOBAHMUS.
[IpuMepbl NMPOEKTHUPOBAHUSI BBIUUCIUTEIBHBIX 3JEMEHTOB JJIS peaM3aluy 3aJlaHHOU
byHKIIUN.

Jlutepatypa k Teme 6: [4, 6]

Tema 7. Ilnanuposanue sxcnepumenmos npu NOUCKe ONMUMAalbHblX YCI108Ul

ConepxaHue TeMbl 7:

[InaHnpoBaHME SKCIEPUMEHTOB NIPU MOWCKE ONTUMAJIBHBIX YCJIOBUH. Merton
nokoopauHaTHoOU ontumuzaruu (I"aycca-3eliaens).

Meton kpyrtoro BocxoxkaeHus (bokca-Yuicona). CHUMIUIEKCHBIA —METOJ
MJIaHUPOBAHUSI.

Jluteparypa k teme 7: [2, 5, 6]

Tema 8. Oxcnepmmuvle oyenku u paspabomrka peKoMeHOayuli Ha OCHO8e
MOOeNUPOBaAHUs U ONMUMUSAYUU

ConepxaHue TeMBbI §:

OKCHepTHbIE  OIIEHKM B  HWHXEHEPHBIX  HCcienoBaHusx.  Pa3pabotka
pEKOMEHAalMii Ha OCHOBE MOJICTTMPOBAHUS M ONITUMU3ALINY.

Jlutepatypa k Teme &: [1, 6]

3.3 lIpakTyeckue (CeMUHAPCKHE) 3aAHATHS
B yueOGHOM 11aHe B paMKax OCBOCHUS JUCHUILUIMHBI HE IPETYCMOTPEHO.

3.4. JlabopaTopHbIie padoThI

No Tema 3ansTHA O06nbeM, yac.| Jlutepar
/I OYH/3204YH ypa
1 Ananuz mamemamuieckux Memooo8 peaiusayuu GYHKyuu u 4/2 [7, 8]
onpeodeieHue ux OCHOBHbIX NAPAMEMpPos
2 | Pacuem ko3¢ puyuenmos macumabuposanus u pazpabomra 6/2 [7, 8]

NPOCPAMMHOU MOOeNU OJisl BU3YATUZAYUU cPAPUKA PYHKYUU HA
PA3IUYHBIX YCIMPOUCMBAX.

3 | Bblbop (hyHKYUOHATbHOU 3a8UCUMOCU U pACYem 6/2 [7, 8]
K02 huyuenmos ypasHenus pecpeccuu
4 | Ilpumenenue meopuu noepewtnocmeti 0 pacuema 8/2 [7, 8]

pa3p;l()H0cmeL7 OnepayuOrRHblX 2JIEMEHNO6 6bIYUCTIUMENTbHBIX
cucmem.




5 | Paspabomxa mooeneil ycmpoticmaa 0715 peanuzayuu 3a0anHou 10/0 [7, 8]
dyuxyuu

UTOIO: 34/ 8
3.5. CamocrosiTeibHast padoTa CTyIeHTA

Ne Buibl camocTosTenbHOM paboThl CTYIEHTa O6bewm, yac.
/1 OYH/3a04H
1 M3yueHue JIEKIIMOHHOTO MaTepuaja 38/114
2 [ToaroroBka K MpakKTUYECKUM 3aHSITUAM -
3 IToaroroBka K 1a00paTOpHBIM paboTam 34/ 8
4 BrI10JTHEHHE KYpCOBOI'O ITPOCKTA -
5 BrinonneHnne KypcoBoi paboThl -
NTOI'O: 72/122

3.6. Kypcosoii mpoexT (padoTa), HHAUBUIYAJIbHOE 3a]aHUE

KypcoBoii npoekT (padoTa) 1o AMCHUILUIUHE YYeOHBIM TUTAHOM HE MPETYCMOTPEH.

Jlns cTyneHToB 3a04HOM (DOPMBI OOyYEHHS BO 2-M CEeMECTpe IPEayCMOTPEHO
BBINIOJTHEHNE HHAMBUYAJIBLHOT0 32IaHUA.

TemaTuka paboTHI CBsA3aHA C PaCUETOM PA3PSTHOCTH OTIEPAIIMOHHOTO YCTPOHCTBA
JUIST  pealu3anuy  3aJaHHOM  (QyHKIMM ©W  pa3pabOTKOM ero Mojenu B
ABTOMATU3UPOBAHHOU CpeJie MPOSKTUPOBAHMUSL.

BrimonHsercss B COOTBETCTBUH C [8].

B pesynbTaTe BbINOJIHEHUSI pa0OTHI CTYJEHT JOJIKEH:

— 3HATh METOAMKY pacyeTa pa3psaAHOCTH ONEPALMOHHOTO YCTPOUCTBA;

— YMEThb ONPENENATh Pa3psIAHOCTH BXOJHBIX, BBIXOAHBIX U OINEPALMOHHBIX
YCTPOWCTB; TPOEKTHUPOBaTh (YHKIIMOHAIHHBIE CXEMbl BBIUUCIUTEIBHBIX OJOKOB;
000CHOBBIBaTh TEXHUUECKHUE M TEXHOJIOTHUYCCKUE PEIICHUS;

— BIAJETh HAaBbIKAMHU MPOEKTHUPOBAHUS U MOJACIMPOBAHUS YCTPOIMCTB B
ABTOMATU3UPOBAHHBIX CpeaXx.

O06beM camocTOsATENBHOM paboThI — 9 YacoB.

PexomeHtyeMbIii 00beM MOSICHUTEIIBHOM 3alUCKU 10 KOHTPOJIBHON paboTe — He
oomnee 12 ctpanur; popmara A4 (210297 mm).

4 ®OH/JI OHEHOYHbBIX CPEJICTB

4.1 Kpurepyu ¥ WKaJabl JAJs HHTCTPUPOBAHHON OLCHKH YPOBHSA
c¢opMHPOBAHHOCTH KOMIIETEHIIM A

Cocmasenaowas komnemenyuu — NOJTHOMA 3HAHUU
- HYJEBOW ypOBEHb: HEBEpPHBbIC, HE apTryMEHTHUPOBAHHBIE, C MHOXKECTBOM TPYOBIX
OIMMOOK OTBETHl HAa BOMPOCHI / OTBETHl Ha J[Ba BOMPOCAa U3 TPEX IOJHOCTHIO
OTCYTCTBYIOT. Y POBEHb 3HaHUN HUKE€ MUHUMAJIbHBIX TPEOOBaHUM;




- MUHUMAQJIBHBIM YPOBEHB: JIaHbl HE MOJIHbIC, HE TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOMPOCHI. YPOBEHb 3HAHUUN HIDKE MUHUMAIBHBIX TpeOoBaHui. JlomyileHO MHOTO
IpyOBIX OIIHOOK;

- TIOPOTOBBIM YPOBEHb: JaHbl HEJNOCTATOYHO IOJHBIE, TOYHBIE U APTYMEHTHUPOBAHHBIC
OTBETHl Ha BOMNPOCHL. [I10X0 3HAeT TEepMUHBI, ONPEACICHUS U TMOHSITHUS, OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIICHHUS, TPUHIUIIBI. J[0TyI1IeHO MHOTO HETPYObIX OLINOOK;

- CpeaHU ypOBEHb: J[aHbI JOCTATOYHO MOJHBIE, TOYHBIE U APTYMEHTHUPOBAHHBIE OTBETHI
Ha BONPOCHL. B 1e0M 3HAET TEPMHUHBI, ONPEACICHUS M TOHSATHSA, OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOILICHUS, TPUHIUIBI. JloMmyIleHO HECKOJBKO HErpyObIxX
OIINOOK;

- IPOJBUHYTHIM YPOBEHB: JaHbl IOJIHBIE, TOYHBIE M apPIryMEHTHPOBAHHBIE OTBETHI HA
BOIIPOCHI. 3HAET TEPMUHBI, ONPEICICHUS W IOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIEHUS, MPUHIUIBL. J[OMyIIIeHO HECKOIBKO HErPyObIX OMIHOOK;

- BBICOKHM YPOBEHb: JaHbl IOJIHbIE, TOYHBIE W apryMEHTUPOBAHHBIE OTBETHI Ha
BOIIPOCHI. 3HAET TEPMHHBI, ONPEICICHUS U TMOHSITHUS; OCHOBHbIE 3aKOHOMEPHOCTH,
COOTHOWIEHHUSI, IPUHUMIBI. J[OMYyIIEHO HECKOJIBKO HETOUHOCTEM.

Cocmasnarowas komnemeHyuu — ymeHus

- HyJIEBOM YpPOBEHbB: MOJIHOE OTCYTCTBHUE MOHUMAHMS CYyTH METOAMKHU PEUICHUS 33Ja4H,
JIOTYIIEHO MHOKECTBO rpyOeiinx omuOoK / 3a7jaHusl HE BBIIIOJHEHBI BOOOIIIE;

- MUHUMAJBHBI YpOBEHb: Clla00€ TOHMMAHHWE CYTH METOJUKU PEIIEHUs 3aJauH,
JonyuieHbl rpyobie ommOku. Pemienus He oOocHoBaHbl. He ymeer ucmoib30BaTh
HOPMAaTUBHO-TEXHUUYECKYIO JuTeparypy. He opueHtupyercs B crienuanbHOM Hay4dHOH
JUTEpaType, HOPMAaTUBHO-IIPABOBBIX AKTaX;

- THOpPOTOBBIA YpPOBEHb: JIOCTATOYHOE MOHMMAHUE CYTH METOAMKM pELICHUS 3aJaud,
JomyuieHsl ommOKku. Pemenuss He Bcerga 0OOCHOBaHbI. YMEET HCIHOJIb30BaTh
HOPMAaTUBHO-TEXHUYECKYI0 JuTeparypy. Crnabo opueHTUpyercs B CHElHaIbHOM
HAY4YHOH JINTEpaType, HOPMATUBHO-IIPABOBBIX aKTaX;

- CPEIHUI YPOBEHB: B LIEJIOM IIOHUMAET CYyTh METOAMKH PELIEHMS 3a7a4u, HO JIOMYLIECHbI
omnOku. PemieHnss He Bcerga 0OOOCHOBaHBL. YMEET HCHOJIb30BaTh HOPMATHBHO-
TEXHUYECKYIO U CIIELUAIbHYIO HAYUHYIO JIMTEPATypy, HOPMAaTUBHO-IIPABOBBIE aKThI;

- MPOABUHYTHIA YPOBEHb: B LIEJIOM IIOHMMAEeT CyTh METOAMKH pEIICHUs 3aJayu,
JOIyHieHbl HeTOYHOCTH. (CrnocoOeH 000CHOBAaTh pELIEHHSA. YMEET HCIOJIb30BaTh
HOPMAaTHBHO-TEXHUYECKYI0 U CHELUANbHYI0 HAY4YHYIO JIMTEpaTypy, HOPMAaTUBHO-
MIPABOBBIE AKThI;

- BBICOKHMH ypoBeHb: [loHMMaeT cyTb MeTOAMKH petieHus 3aaauu. CriocodeH 000CHOBATh
peleHns. YMeeT HCIOIb30BaTh HOPMATHBHO-TEXHUUYECKYIO M CHELUAIBHYI0 HAy4HYIO
JIUTEPaATYpy, NEPeI0BOM 3apyOeKHBIN OIBIT, HOPMATUBHO-IIPABOBBIE aKTHI.

Cocmasnsowas KomnemeHyuu — 61a0eHue Ha8blKaAMU
- HYJICBOM ypOBEHbB: HE IIPOJICMOHCTPUPOBAJI HABBIKY BBITIOJHEHUS MPOHECCHOHAIBHBIX
3aaa4. VcnbITBIBa€T CyHIECTBEHHBIE TPYAHOCTH TMPHU BBIIOJIHEHUH OTACJIBHBIX
3aJaHHH;



-  MHUHUMaJbHBIM  YpOBEHb: HE TMPOJEMOHCTPUPOBAN  HABBIKM  BBITOJHEHUS
npodeccuoHanbHbIX  3a7a4.  VCTBITBIBAET  CyIIECTBEHHBIE  TPYAHOCTH  TIPHU
BBHITIOJIHCHUH OT/ICNIbHBIX 3aJ[aHUM;

- TOpOTOBBIM ypOBEHb: BJIAJACET OINBITOM TOTOBHOCTH K TpodeccrHoHambHOM
NESTENIbHOCTH M MPO(PECCHOHATHHOMY CaMOCOBEPIICHCTBOBAHHIO HAa MOPOTOBOM
ypoBHE. Tpy10BbIe NEHCTBHS BHIMOTHSIET MEUICHHO U HEKAYE€CTBEHHO;

- CpeIHUW YpOBEHB: BIJIAJICET CPETHUM OITBITOM TOTOBHOCTH K TPO(ecCHOHaTLHOMN
NEeSTENIbHOCTH ¥ MPOECCHOHAIBLHOMY  CaMOCOBEPIIICHCTBOBAHUIO. TpyaOBbIC
JEHUCTBHUS BBITIOJHICT HA CPEHEM YPOBHE IO OBICTPOTE M KAUECTRY;

- MPOJIBUHYTHIN YPOBEHB: BIIAJICET OMBITOM M JOCTATOYHO BHIPAKCHHOW JTMYHOCTHOM
TOTOBHOCTH K TPOPECCHOHAIBHOW  JACATETBHOCTH M MPOQPECCHOHATBHOMY
CaMOCOBEPIIIEHCTBOBAHMIO. BBICTPO M KaUECTBEHHO BBITIOJIHSAET TPYAOBBIC IEHCTBUS;

- BBICOKMH YPOBEHB: BJIAJICET ONMBITOM W BBIPAKEHHOCTHIO JTUYHOCTHOW TOTOBHOCTH K
npodeccuoHanbHON NEeATETbHOCTU u npodeccruoHanTbHOMY
CaMOCOBEPIIIEHCTBOBAHUIO. BBICTPO M KaUeCTBEHHO BBITIOIHSIET TPYAOBBIC JCHCTBUA.

Obobwennas oyenka cghopmuposanHocmu KOMnemeHyull

- HyJIEBOM YPOBEHB: KOMIIETEHLIUU HE C(HOPMUPOBAHBIL;

- MUHUMAJIbHBIN YPOBEHb: 3HAUUTEIbHOE KOJIMYECTBO KOMIIETEHIUN HE C(HOPMUPOBAHO;

- TOPOTOBBIA YpPOBEHb: BCE KOMMIETEHUUU COHOPMHPOBAHbI, HO OOJBUIMHCTBO Ha
IIOPOTOBOM YPOBHE;

- CPeIHUM YPOBEHB: BCE KOMIIETEHUIUU C(HOPMUPOBAHBI HA CPETHEM YPOBHE;

- IPOIBUHYTHIA YPOBEHB: BCE KOMIIETEHIIMH CPOPMUPOBAHBI HA CPEHEM MIIH BHICOKOM
YPOBHE;

- BBICOKUU YPOBEHb: BCE KOMIETEHIIMU C(HOPMHUPOBAHBI HA BEICOKOM YPOBHE.

4.2 Bonipocsl K 3K3aMeHy U IpUMep IK3aMeHAIMOHHOTI0 OmJiera

Bomnpocsl k 3k3aMeny:

1.1. IlonsiTrie nH>XEHEPHOTO dKcniepuMenTa. Knaccuduxarus ND.

1.2. DkcrnepuMeHT Kak IpeaIMeT UCCIEAOBaHUs.

1.3. O6uue noHsATHE O METOJUKE UCCIICI0BaHUS.

1.4. IInanupoBaHHE IKCIIEPUMEHTA.

1.5. JIByXypOBHEBBIC, TPEXYPOBHEBBIE, CMEIIIAHHBIEC MJIAHBI YKCTIEPUMEHTOB.

1.6. Bausgnue Tuna miaHa Ha BO3MOXHOCTH MOJICIIMPOBAHUS

2.1. Ha yem ocHoBaHa Teopust mo100us?

2.2. Ilepeuncaure BUABI TOAO0OMUS.

2.3. [lepeuncnure KpuTepuu moaoous (Ha mpumepe oToOpakeHus rpaduyueckoit
uHpopMarmm).

2.4. Koapdunment nogodus. [IpuBenure mpumepsl A1 BU3yaIn3aIuu.

2.5. IloHsATHE TEXHOIOTUYECKON pa3MEPHOCTH.

2.6. CymiHOCTh MacIITaOMPOBAHMSI.

2.7. llpuBeaute npuMep MpeoOpa3oBaHUsI JAHHBIX M3 TEXHOJIOTHYECKOU
Pa3sMEpPHOCTH B MMUKCEIBHOE MPEICTABIICHHUE.



2.8. Kakue macmrabubie KO3(hOUIIMEHTHl UCIONB3YIOTCS MPHU BBIBOJE Tpaduka
GbyHKIIMK HA SKpaH MOHUTOpA?

3.1. Metoast rpadudecKoro u300pakeHUus pe3yIbTaTOB H3MEPEHUM.

3.2. Metoast moadopa sSMIupudecKux Hopmy.

3.3. Metonbl MaTeMaTU4eckoil 00pabOTKU OTBITHBIX TaHHBIX.

3.4. OCHOBBI KOPPEISIIUOHHO-PETPECCUOHHOTO aHAIU3A.

3.5. Ilonsrue tpenaa. Kak ero moctpouts B Excel?

4.1. DKciepUMeHTaJIbHbIE OIIMOKHA U HEONPEIEIEHHOCTH.

4.2. Tounocts uzmepenuit. OmmOKN U3MepeHu .

4.3. AGcomoTHas 1 OTHOCHUTeNbHAs norpemHocTy. [IpuBenure Gopmyibl.

4.4, Omubku uzmepeHuit. CucteMaTuueckue u CaydaiHble ONTHOKH.

4.5. UcTtounuku u OanaHc omMOOK MPH pelIeHUH 3a71a4 B IIU(POBOM YCTPOUCTBE.

4.6. Ilonsitue u pacyeT TpaHcHOPMUPOBAHHOM MOTPEITHOCTH.

4.7.  OcobenHoctd pacyera TpaHCHOPMUPOBAHHOM  TMOTPEIIHOCTH  TIPH
B3aMMO3aBHUCHMBIX BXOJHBIX IMapaMeTpax.

4.8. I[lonarue u onpeneneHne METOIMUYECKON MOTPELIHOCTH.

4.9. Ilondarue u pacyeT UHCTPYMEHTAIbHOW MOTPENTHOCTH.

4.10. ITopsinok pacuera pa3psIHOCTH BXOJHOI'O YCTPOKCTBA.

4.11. Ilopsnok pacdeTa pa3psAHOCTH BBIXOJHOTO YCTPOMCTBA.

4.12. Tlopsinok pacuera pa3psIHOCTH ONEPALMOHHOTO YCTPOMCTRBA.

5.1. IlonsiTie Monenu u UX THUMBL, (AKTOPbI, H3MEPEHUE CUJIBI BIUSHUS
(dakTopoB, rinaBHbie 3P PeKThl GAKTOPOB U 3PPEKTH B3aUMOIEUCTBHS (PAKTOPOB.

5.2. Kputepuu kauecTBa MOJEIH, UX UCIIOJIb30BAaHUE U MPAKTUYECKas MOJIb3a.

5.3. ®yHKIMOHATIBHBIE U CTPYKTYpHbIE MOJENU. Pa3nuyHbie MOAX0bI K BHIOOPY
MOJCUCTEM.

5.4. Posb 1€KOMIIO3UIIMU B MOJIETTUPOBAHUH.

5.5. Mopenpb 4epHOTO SIHUKA, CACTEMBI TUIIA «BXOJ — BBIXOI».

5.6. JIuCKpeTHbIE U HENIPEPHIBHBIE MOJEIIH.

5.7. JIAHaMU4Y€CKHE U CTATUYECKUE MOJICIIH.

5.8. JleTepMUHUPOBAHHBIE U CTOXACTUYECKHE MOJICIIH.

6.1. [lonsiTHEe NEKOMIO3UIIMY BBIYUCIICHUN.

6.2. I'padmueckue cpeacTBa AJis MPEACTABICHHS BBIYMCIUTEIBHBIX MPOLECCOB.

6.3. 'paduueckuie cpencTra AJisl NPeICTABICHUS MapaICIbHBIX BHIYUCICHUM.

6.4. CpenctBa W SI3bIKM  MOJECIUPOBAHUSL BBIYMCIUTENBHBIX JJIEMEHTOB U
YCTPOMCTB.

6.5. [losicuuTe cyTh BbIOOpa KOH(MUTYpaIlMK BBIYUCIUTEIBHBIX YCTPONCTB MyTEM
UX MOJICJINPOBAHMS.

7.1. [InaHupoBaHKE SKCIEPUMEHTOB IIPU OUCKE ONTUMAJIbHBIX YCIOBUM.

7.2. Meton nokoopauHaTHoi ontumuzanuu (I'aycca-3eiaens).

7.3. Meton kpytoro Bocxoxaenus (bokca-Yuncona).

7.4. CUMILIEKCHBIN METO/1 IUIAaHUPOBAHUS

8.1. DKcniepTHBIE OLICHKH B MHKEHEPHBIX HCCIIEI0BAHUSX.

8.2. Pa3paboTka pexoMeH 1alllii Ha OCHOBE MOJCIMPOBAHUS U ONTUMU3ALIUH.

IIpumep 3K3aMeHALMOHHOTO OHJIeTAa:



TOYBIIO «JOHELIKNI HALIMOHAJIbHBIA TEXHUYECKWI YHUBEPCUTET»
[Iporpamma moaAroTOBKH: Marucrparypa
Hanpasnenue: 09.04.01 MudopmaTrka 1 BEIYUCIUTENbHAS TEXHUKA
MaFI/ICTepCKI/Ie IIporpaMmal: BrruncnurennHbie MalInuHbI, KOMIIJIIEKCHI, CUCTCEMbI U CECTH
[IporpamMmMHOe oOecrieueHne CpeCTB BEIYUCIUTEIHHON TEXHUKH
Cemectp: 2

VYuebHas qucuuruivHa: Teopusi MHXEHEPHOT0 3KCIIEPUMEHTa U MOJICTUPOBaHHE
BUJIET Ne §

1. Tlonstne mHxeHepHoro s3kcnepumenTa. Knaccubukarms ND.

2. Hcrounuku u 6anaHc omMOOK MU peIIeHUH 3a/1a4 B IU(PPOBOM yCTpOICTBE.

3. DKcmepTHbIE OIICHKH B MH)KEHEPHBIX MCCIe0BaHuAX. Pa3paboTka pekoMeHnanuii Ha
OCHOBE MOJICIMPOBAHUS U ONITUMHU3ALIH.

4. Bwmonnuth pacuyer Rx / Ry / 6; Ans 3a1aHHBIX UCXOAHBIX JaHHBIX (Bap.1).

YTBepkIeHO Ha 3acefaHnu Kadeapbl KOMIBIOTEPHON MHKECHEPHH,
npotokoa Ne ot . .2023 1.
3aB. kadeapoii Anonipuenko A.Sl.  Dx3ameHatop Mansuesa P.B.

KPUTEPUU
OLICHMBAHMS IK3aMEeHALIMOHHON padoThI
1o aucuuIuinee « Teoprs HHKEHEPHOTO HKCIIEPUMEHTA U MOJICIIUPOBAHUE
U1t oOydaromuxcs mo HanpasiaeHuto 09.04.01 MadopmaTrka U BEIYUCIATEIbHAS TEXHUKA
(MaFI/ICTepCKI/Ie nporpamMmmsal - BrruncnurensHbie MallnHbI, KOMIIJICKCBI, CUCTEMBI U CCTH,
[IporpamMMHOe obecrieueHue CpeACTB BHIYUCIUTEIHHON TEXHUKH)

DK3aMeH TPOBOJUTCS NHUCHMEHHO MO0 OwieraM. B  kaxaoMm Owiiere coaepikarcs TpHu
TEOPETUUECKHUX U OJJHO MPAKTUUECKOE 3aJJaHMsl, KaKI0€ U3 KOTOPBIX TpeOyeT KOHKPETHOI'O OTBETA.

Bompockl 0XBaTHIBAIOT TEOPETUYECKYI0 YacCTh Kypca, a Takke TpeOyrT IEeMOHCTpAINH
MPAKTUYECKUX HAaBBIKOB, MOJYYEHHBIX CTYJEHTOM B XOJ€ MPAKTUYECKHX 3aHATUN U J1a00paTOPHBIX
pabor.

[IpaBUNBEHBIN OTBET HA TEOPETUUYECKHUI BOMPOC OIEHMBAETCS B JAeciaTh OamioB. Ecnu oTBeT He
TMIOJIHBIH, TO OH OLIEHWBAETCS B MITh 6ayuioB. [Ipu 0TCyTCTBHM MPaBUIBLHOTO OTBETA HA MOCTABIICHHBIH
BOIIPOC 00YUAIOIIHUIACS MOTydaeT HOJIb 0aJlIoB.

[IpakTudeckoe 3amaHUE OLIEHWBACTCS B JEBATHAANATH OamnoB. Eciam momymieHsl OmuOKHA B
BBIYMCIICHUSX NP MPABUILHOW METOJMKE, TO BBICTABISIETCS MATHAAUATh OamioB. Eciu BeUMCIEHUS
HE JIOBEJICHBI JI0 KOHIIA, TO BBICTABIISETCS NeCATh 0auioB. [Ipu oTcyTCTBUH OTBETAa WM MPUMEHEHHUH
HEMpPaBWJIbHON METOAMKHU 00yYaroOUINiics MoTydyaeT HOJIb OaljIoB.

[TomydeHHble Oaibl 32 OTBETHI HAa BOMPOCHI OHWIIETa CYMMHUPYIOTCS, H C YYETOM pe3yJIbTaToOB
TEKYIIEro KOHTPOJISI pabOThI CTYICHTa BBIBOJIUTCS UTOTOBas orieHka 1mo 100-0amipHo# mKae.

[Tomyuennass omenka mo 100-0aymuibHON MIKale OMpeneiseT OIEHKY IO TOoCYyAapCTBEHHOM
mkane u mkane ESTS.

VYTBepxkIeHO Ha 3aceqaHuu Kadeapbl KOMIBIOTEPHAst WHXCHEPHS,
MPOTOKOJ Ne or . .2023 r.
3aBenyromuii kadenpoit AHomnpuenko A. f.

4.3 Kputepuu ouleHUBAHUSA

OHCHI/IBaHI/IC YPOBHA OCBOCHHUA CTYACHTOM y‘lC6HOFO Marepuajia JUCHUIIIIMHBI



«Teopusi MHXKEHEPHOTO SKCIEPUMEHTA W MOJCIMPOBAHUE» MPOU3BOIUTCS B XOJ€
TEKYIIETO KOHTPOJISI U TPOMEKYTOUHOM aTTecTauu (CeMEeCTPOBOTO KOHTPOJIS).

Texkymuii KOHTPOJb 3HAHWUN  CTyAeHTa O4yHOM  (opmbl  OOydeHHS
OCYIIECTBIISIETCSL TIO pe3yJbTaTaM J1abopaToOpHBIX PaboT; CTyIEHTa 3a0YHON (OPMBI
00y4eHUs — 10 pe3yJIbTaTaM BBITIOJIHCHHSI HHIUBUIYaIbHOW paOOTHI.

Brimonnenune sabopaTopHblx pabOT ¢ 3alUTOM  OTYETA, BBHIOJIHEHUE
WHIANBUYATEHOTO 3aJIaHus, TPEIYCMOTPEHHBIX pabouyedl MporpaMMoON AWCITUILUIMHEI,
SIBJISIETCS HEOOXOMMBIM YCIIOBHEM JIOMYCKa CTYACHTa K SK3aMEHY.

Pacnipenenennie 6aiioB TEKyIIEro KOHTPOJs pabOThl CTyJEHTa Ha MPOTSKEHUU
ceMecTpa NnpuBeieHo B Tabnure 1.

Tabmuna 1 — Pacnpenenenne 6a110B TEKYIIEro KOHTPOJIS

dopma KOHTPOJIS Bo3MO)kHOE KOJIMYECTBO [Ipumeuanue
OaJoB
Jst ctynenToB ouHoM hopMbl 00yUeHUS
Ortuét no 3 3ajaHue BBINOIHEHO NMPABWIBHO, IPOEKTHbBIE
nabopaTopHoi paboTe penieHust 000CHOBAHBI, PUBEICH aHAN3
MOJIYYEHHOT'O pPe3yJIbTaTa
2 3afaHue BBINOJIHEHO B IIEJIOM MPAaBUIIBHO,
MIPOEKTHBIE PElIeHHsI He BCeria 000CHOBAHEI.
1 3afaHue BBIMOJIHEHO B IIEJIOM MPaBUIIBHO,

MIPOEKTHBIE PEIICHUS HE BCEria 000CHOBAHHI,
BO3HUKIIU TPYAHOCTH B OOBSICHEHUU
MOJYYEHHBIX PE3YyJIbTaTOB

Hroro no 51 N3 pacuéra 17 ayauTOpHBIX 3aHIATUH 111
J1a0OpPaTOPHBIM MIPOBEICHUS TPAKTHYECKUX 3aHATHI U
paboram J1a00paTOpHBIX padoT. OIICHUBACTCS KaXKI0€
(MaKCMMaJIbHO 3aHATHE.
BO3MOKHO€)

UTOI'O: 51 MaxkcumanbHO BO3MOKHOE

st cTy1IeHTOB 3a04HOM OopMBI OOyUEHHS
Brimonnenue 51 [Ipu BBITIONIHEHUY 3aJaHUSI IPUHSATHI
KOHTPOJIbHON PabOThI MIPABWIBHBIC MIPOCKTHBIC PEIICHUS,
(MHIUBUIYaTBHOTO M3JI0KEHUE MaTepuaia apryMeHTHPOBaHHOE,
3a/T1aHMs) rocJenoBarenbHoe, pabota oopmieHa 6e3
3aMeYaHui
30 3agaHue BBIMOJIHEHO B IIEJIOM MPaBUIIBHO, HO

MIPOEKTHBIE PEIICHUS HE BCeria 000CHOBAHHI,
HMEIOTCS 3aMeYaHus 110 0(hOPMIICHHIO.
UTOIrO: 51 MaxkcumMansHO BO3MOKHOE

IIpomexxkyTouHasi arrectanMsi IO pe3yJbTaTaM OCBOCHUSI JAUCHUILIMHBI B
CeMeCTpe MPOBOAUTCS B POpME CEMECTPOBOro sk3ameHa. @opMa MpoBeACHUS IK3aMeEHa
— MUCbMEHHAas. DK3aMEHAIIMOHHBIA OUJIET BKIIIOYAET B ce0s1 3 TEOPETUUECKHUX BOIpOCa
W OJIHO TpakTHueckoe 3amanue. [lpu oneHUBaHUM CTyA€HTA Ha DJK3aMEHe
penoaaBaTesib PyKOBOJCTBYETCS KPUTEPHUSIMHU, IPUBEACHHBIMU B Ta0IuUIIE 2.

Ta6auma 2 — Pacpenenenne 6auioB 0 CEMECTPOBOMY SK3aMEHY
| dopma KOHTPOJIsI | MakcuMaJibHO




BO3MOXKHOE KOJIMYECTBO OAJIIIOB
OtBer Ha BOIIPOCHI Bonpoc 1 10
9K3aMCHAIIMOHHOI'O OMyIeTa BOIIpoOC 2 10
Bompoc 3 10
3amanue 4 19
HUTOI'O: 49

MaxkcuMmanbHOE KOJMYECTBO OallJIOB 32 OTBET HA BONPOC HK3aMEHALMOHHOTO
Ousera 3acCUMTHIBACTCS CTYIEHTY B CIydyae, €ClM OTBET IOATBEPXKAACT BIAJCHHE
CTYJICHTOM 3HaHUSMH B IOJHOM O0BEME YYEOHOW MpPOrpaMMbl, MaTepHUall U3JI0KEH B
JIOTUYECKON MOCIEAOBATEIbBHOCTH C BBIJEICHUEM TJIABHOTIO, COJEPKHUT TOYHbIE
(GOpMYIMPOBKHU, CONPOBOXKIAACTCS WIUTIOCTPUPYIOIIMMHU CXEMaMU U PHUCYHKamu (IIpU
HEOOXOTUMOCTH).

B ciydae, eciii OTBET Ha BONPOC HE B IMOJHOW MEpe OTBEYAET NMPHUBEACHHBIM
TpeOOBaHUAM, CTYAEHTY 3aCUMTBIBAETCA KOJIMYECTBO OayioB, paBHoe S. Ilpu
OTCYTCTBUM IPaBUJIBHOIO OTBETA HA IIOCTABJIEHHBIM BOMNPOC CTyAEHT moiydaer 0
OaIoB.

[IpakTHueckoe 3aJaHUE OLEHUBAETCS B JAEBATHAAUATh OauioB. Ecnu pomyiieHsl
OIIMOKU B BBIYUCIICHUSAX MpPH MPaBUILHOM METOJMKE, TO BBICTABISETCS MATHAALATH
6amioB. Ecnu BeIYMCIIEHUSI HE JOBEAEHBI 10 KOHIA, TO BBICTABIISIETCS JECATh OAJIOB.
[Ipu oTcyTCTBHM OTBETa WJIM NMPUMEHEHUH HEMPABHIBHON METOIMKH OOYyYaroluiics
[OJIy4aeT HOJIb OaJlIoB.

HroroBasi oneHka onpeaensiercs myTeM CyMMHUPOBAHMS KOJUYECTBA OAJIIOB IO
pe3yibTaTam TEKYILIEro KOHTPOJIS U KOJIMYECTBA 0allIOB 10 PE3yJIbTaTaM CEMECTPOBOIO
sK3aMeHa. MaKCHMAaJbHO BO3MOXKHOE KoJn4yecTBo 0asios — 100.

[Tonyuyennass ouenka mno 100-0ambHOM MIKalle OMNpEAENsieT OLEHKY IO
rocyapcteeHHoM mkane u mkaine ECTS:

CymmMa 6aminos Ouenka Ouenka
o 100-0anpHOM mKaie no mkane ECTS 10 TOCY/IAPCTBEHHOM IITKAJIS
90-100 A OtanyHO
80-89 B Xoporo
75-79 C
70-74 D v
60-69 E JIOBJIETBOPUTEIHHO
35-59 F He
0-34 F* YAOBJIETBOPUTEIBHO

* — ¢ 00s13aTEIBLHBIM MOBTOPHBIM U3YUYCHUCM JAUCHUIIIINHBI.

4.4 IlpuMep TeKyLIero onpoca Ha JJabopaTopHbIX padorax

Hanpumep, s 3anstus 2 no gadopatopHoit padote Ned Ha Temy: «/Ipumenenue
meopuu nozpewiHocmel Ol pacuema paspsaoHoOCmel ONepayuoHHbIX 3JIeMEeHMO8
BLIYUCTUMENbHBIX CUCTEM:

1. Kakme BBl 3Haere Tunbl omuOOK? Yem ommbOka orauyaercss OT
HEOIPEIeICHHOCTH?



2. [lpuBenure dopmynbl  omnpeneleHuss aOCOMIOTHOW W OTHOCHUTEIIBHOM
IIOTPEIIHOCTH.

3. Kakue ommOKu Ha3bIBAIOTCS CUCTEMATHUYECKUMU?

4. Ilepeuncnure WCTOYHUKMA OWIMOOK TMpPH peUIeHHH 3a1ad B LHUPPOBOM
YCTPOMCTBE.

5. Hanummre ypaBHeHuEe OanaHca OMIMOOK MPU NPOEKTHPOBAHUU LU(PPOBOTO
YCTPOMCTBA.

6. [lonsiTue u Gopmyibl 1 pacyeTa TpaHC(HOPMUPOBAHHONW MOTPEIIHOCTH IS
Pa3HbIX BUJOB BXOJHBIX TAPAMETPOB.

7. IlonsATHE M onpeneseHue METOJUYECKOU MOTPEIIHOCTH.

S PEKOMEHAYEMAS JIMTEPATYPA

I OcHoBHast JuTeparypa
1. IlemanaeBa, JI. M. OCHOBBI TEXHHMYECKOIO OJKCIIEPHUMEHTA : YYCOHO-
metonudeckoe nocooue / JI. U. [llemanaeBa. — Mocksa : Aii [lu Ap Menma, 2022. —

133 ¢. — ISBN 978-5-4497-1535-7. — Tekctr : snextponusii // Ludposoii
o0pa3zoBaTeIbHbBIN pecypc IPR SMART ; [caiiT]. — URL:
https://www.iprbookshop.ru/118460.html. — Pexum goctyma: maias aBTOPHU3HP.
I10JIb30BaTEIIEH

2. Meroabl 00pabOTKH 3KCIEPUMEHTANBHBIX JaHHBIX : yuyeOHoe nocobue / C. A.
l'opnun, A. A. Cocuun, U. B. 3aituenko, B. JI. bepnonocosB ; nox penakuuein C. A.
I'opauna. — Komcomonbck-Ha-AMype : KomcoMonbckuii-Ha-AMype ToCyn1apCTBEHHbBIN
yauBepcutet, 2022. — 75 c. — ISBN 978-5-7765-1501-9. — TexkcT : 31eKTpOoHHBIN //

Hudposoit  obpazoBartenbubiii  pecypc [PR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/122763.html. — Pexum goctyma: maias aBTOPHU3HP.
IIOJIb30BaTEIICH

3. IlepekatoB A.C. Cratuctuueckas oOpabOTKa dKCIEPUMEHTAIBHBIX JTAHHBIX.
[TonupIil GakTOpHBIA IKCIEPUMEHT B si3bike R : yueOHOE mocobue / Ilepekato A.C.,

Huxudopor M.b.. — Ps3anp : Psa3anckuil rocynapCTBEHHBIH pagHOTEXHUYECKUI
yHuBepcuteT, 2019. — 48 c¢. — Texcr : anektponnslil // [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/121802.html. — Pexum goctyma: maias aBTOPHU3HP.
10JIb30BATEIIEH

II TonosiHUTEIBLHAS JMTEpaTypa

4. Hepcecsinuy A.A. UMutannonnoe MojenrpoBanue MHHOKOMMYHUKAIIMOHHBIX
ceTeld U yCTPOMCTB : ydyeOHoe mocooue / Hepcecsniy A.A.. — Mocksa : A [Iu Ap
Menua, 2022. — 113 ¢. — ISBN 978-5-4497-1708-5. — Texkcrt : anexkrponHbiii // IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/122222.html. — Pexum
JOCTyMNa: AJisl aBTOPU3UP. MOJIb30BATEIIEH

5. boes B.JI. Kommnberorepnoe MomenupoBanue : yueoHoe mocooue / boes B./I.,
Ceimuenko P.II. — Mocksa : HTepHer-YHuBepcuter MHpopmannonueix TexHonoruit
(MHTYUT), At IIu Ap Menua, 2021. — 517 ¢. — ISBN 978-5-4497-0888-5. —
Tekcr : anexktponusii  // IPR~ SMART : [caiT]. @ —  URL:



https://www.iprbookshop.ru/102015.html. — Pexum goctyma: mais aBTOPHU3HP.
II0JIb30BaTEIIECH

6 YYEBHO-METOJINYECKOE OBECIIHEYEHHUE JUCHUIIJINHBI
Y4eOHO-MeTOAUYECKUE U3aHusA, paspadoTanHbie B [lonHTY:

6. S3bIKM TPOEKTUPOBAHUS CIECIHAIM3UPOBAHHBIX KOMIBIOTEPHBIX CHUCTEM
(VHDL) [DnektpoHHBI pecypc] : Kypc JIEKIMHA : JUIsl CTYJICHTOB HaIlpaBJICHUS
noarotoBku 6.050102 "KomnerotepHas umkenepuss" / I'BY3 "IHouHTVY", Kad.
aBTOMATH3UPOBaHHBIX cucTteM ymp. ; cocT. B.}O. Ckobuos, /I.E. UBanoB. - 1 MO6. -
Honernk : 'BY3 "HoanHTVY", 2013. - 1 ¢aiin. - Cucrem. TpedoBanus: Acrobat Reader. —
URL.: http://ed.donntu.ru/books/cd1786.pdf

7. Meroauueckue yka3zaHus K JIA0OpPATOPHBIM 3aHATUSM [0 JAUCIHILINHE
«Teopusi MHKEHEPHOTO SKCIIEPUMEHTA U MOJCIHUPOBAHUE» [DIEKTPOHHBIA pecypc] :
JUISL CTYJIEHTOB YpPOBHS MPOGECCHOHATHHOTO O0pa30BaHUS «MAarucTp)» HaIpaBICHUS
noarotoBku  09.04.01 «MudopmaTka ¥ BBEIYHCIWTENbHAS TEXHHUKA» BceX (opm
ooyuenusi / TOYBIIO «JOHHTY» , xad. xomnbproTepHOil MHXKeHepuu ; cocT. P. B.
ManbueBa. — OnektpoH. naH. (1 ¢aitn). — Honeux : JOHHTY, 2020. — Cucrem.
TpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/20/m5415.pdf

8. Meroanueckue yka3aHUs IO OpraHU3alMM ayJIUTOPHOM U BHeAyJIUTOPHOMU
CaMOCTOATENIbHOM paboThl CTYAGHTOB N0 AucHUIUIMHE «Teopuss HMHKEHEPHOTO
AKCIIEPUMEHTA M MOJEIUPOBAHUE» [DIEKTPOHHBIN pecypc] : sl CTYIAEHTOB YPOBHS
npodecCHUOHaAILHOTO 00pa3oBaHUs «MarucTp» HampabieHus mnoaroroBku 09.04.01
«udopmatuka W BBIYMCIUTEIbHAS TeXHUKa» Bcex ¢dopm oOydenus / ['OYBIIO
«JOHHTY» , xad. xomnbsroTepHoil uHxxkenepuu ; coct. P. B. ManbueBa. — DneKTpoH.
naH. (1 daiin). — Joueux : JOHHTY, 2020. — Cucrem. TpeboBanusi: Acrobat Reader.
http://ed.donntu.ru/books/20/m5416.pdf

DJIEKTPOHHO-UH(OPMAIIMOHHBIE PecypPchl

OBbC JOHHTY - http://donntu.ru/library

Hudposoit odpazoBarenbHbiil pecypc IPR SMART : — URL:
https://www.iprbookshop.ru

Ilepuoanyeckne u3ganus U 00pa3oBarejibHbIE PeCyPChI:

9. Hayunwsie tpyner JlonHTY. Cepus: Wnadbopmarnka, KuOepHETHKAa U
BbhIUKCIIUTENbHAs TexHuKa (2008-2014).

http://ea.donntu.org:8080/jspui/handle/123456789/68

10. Hayunbie Ttpyasl [JouHTY. Cepus: IlpobGnemsl MoaenupoBaHus U
apromMaTu3zauuu  npoektupoBanus  (2007-  2014).  http://ea.donntu.ru:8080/
jspui/handle/123456789/906.

11. Uudopmatuka u kudepuetuka (2015-2020). http://infcyb.donntu.ru/
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7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIHUIIJIMHbI

7.1 JleKIIHOHHBIE 3AHATHA:

- yuebnas ayoumopus Ne 8.711, yaeOnbIl KOpIryC 8, IS MPOBEACHUS 3aHATUN
JEKIIMOHHOTO THIMA, TPYNIMOBBIX W WHAWNBUAYAIHHBIX KOHCYJIbTAIMH, TEKYIIETO
KOHTPOJISI H TMPOMEKYTOYHOW AaTTecTalmuu (MyJbTHMEAUNHHOE O0OpYIOBaHMUE:
komnberoTep, UBUNTU (6ecninatnas Bepcusi 18.04), OpenOffice (OecmiaTtHas Bepcus
4.1.6), npoekTop, 3kpaH mius PC-mpoekTopa; cnenuaiu3upoBaHHas MeOelb: J0CKa
ay/UTOpHAs, MaPThI).

- KOMRJIeKM 2J1eKMPOHHBIX NPe3eHmMayuil.

7.2 JlabopaTopHble padoThbI:

- Jlabopamopusa WEB mexnonozuti u napanienvHoeo npoepammuposanus 4.19, 4
yueOHbIii  kopryc. Crnernuanu3upoBaHHasi MeOenb: JOCKa ayAauTOpHas, CTOJbI
ayIUTOPHBIC, CTYJIb YYCHHUYECKHE U KOMIBIOTEPHOE 000PYyI0BaHNUE C YCTAHOBICHHOMN
OC Windows XP 32bit SP3. Intel Atom D410, 1.66GHz, 1,00I'b Single-Channel
DDR3, ASRock AD410PV (CPUSocket), Intel Graphics Media Accelerator 3150
(ASRock), Hanns-G HZ194A (1366x768@60Hz), 149GB Western Digital WDC
WD1600AAJS-00V4A0 (SATA ) 3GB USB 2.0 USB Flash Drive USB Device (USB),
Realtek PCle GBE Family Controller - Teefer2 Miniport;

- npoepammuoe obecneuenue: LibreOffice 5.2.2 (nmuuenszuss GNULGPLv3+ u
MPL2.0), Mozilla Firefox nmuuensusst GNU GPL u GNU LGPL, Notepad++ nuuen3us
GNU GPL 2;MatLab 2007,

- WabI0HbL OMUemo8 no 1a60pamopHuIM pabomam.

7.3 CamocrosiTesibHast padoTra:

[Tomermenust AJisi CaMOCTOSITEILHON Pa0OThl ¢ BO3ZMOXKHOCTHIO TTOAKIIOUCHHS K
cetu "HHurepHer" um obOecmedeHWeM JOCTyNa B DJIEKTPOHHYH WH(OpPMaIMOHHO-
0o0pa3oBaTeIbHYIO CpEly OpTraHHW3allMH: YUTAJIbHBIC 3allbl, y4eOHbIe Kopmyca 2,3
(KommproTepHasi TEXHHKa C BO3MOXKHOCTBIO TMOJKIIOUECHHUS K cetu «MHTEpHET» M
obecrieueHUEM JOCTyIa B DJICKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTEIbHYIO CPEIy
(BUOC NOHHTY) u snextponHo-6ubaunoreunyto cucremy (ObC IPRbooks), a Takxke
BO3MOHOCTbIO MHAMBUAYAJIBHOTO HEOTPAHUYEHHOTO JocTyna obydaromuxcs B ObC
u OUOC mnocpeactBom Wi-Fi ¢ mnepcoHanbHbIX MOOWJIBHBIX YycTporcTB. OC-
Microsoft Windows 7, OpenOffice 2.0.3 — o6mectBennas nunensuss MPL 2.0/ Grub
loader for ALT Linux - munensuss GNU LGPL v3/ Mozilla Firefox - nuuensus
MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment) -
muuen3uss GNU GPL.



