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Kypcooii npoext/padora (KPC) (aynuTopnasi) 4acoB
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CaMocT. paGoTa Ha IOATOTOBKY M ¢/a4y IK3aMeHa 4acoB
OO0mast Tpy10eMKOCTh 216 4acoB
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokos Ne 1 oT « 12 » 1 2017 1

PaGouas mporpamma cocraBieHa ¢ yueroMm TpeboBanmii @enepansHoro ['ocymapcTBeHHOT0 00pa3oBaTEIHFHOTO
craugapra Beicmiero oopazosanus (PI'OC BO) tperbero mokosieHus mo HampasieHnto moarotoku 09.03.01
HNudopmaTnka u BbIMMCANTENbHAs] TexHUKA (KBamnpukanus (cTerneHb) "OakanaBp'), YTBEpKISHHOTO
[Mpukazom MunuctepcTBa obpa3oBaHusi W Hayku Poccuiickoit @enepaumn ot 12 suBaps 2016 r. N 5,
paccMOTpeHa M yTBepIKAeHa Ha 3aceqannu kadenpsl «12» sasaps 2017 r., nporokoi Ne 1.

PaspaGorumk, n.T.H., mpodeccop kadp. ACY M.IO. Karaes

3aB. obecrreumnBaromeii kadenpoit ACY
I.T.H., Ipoeccop A.M. Kopukon

Pabouas nporpamMma coryiacoBana ¢ akyJIbTETOM, IPOPUINPYIOUICH U BITyCKaroIeH kadeapamu
CIEIUATHHOCTH.

JlexaH, K.T.H., JOLICHT I1.B. Cenuenko

3aBeayrommuii MpoQUIHPYOMIEH 1
Brmyckaromeit kadenpoit ACY,

I.T.H., mpoeccop A.M. Kopukor
OKCHEPTHI:
Houent kad. ACY, K.T.H. A.U. Vcakosa
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1. TEJM 1 3AJAYM JUCHUATLINHEI

Hucrumnaa  «YdeOHO-MccnenoBatensckas padora 1» (YHUP 1) umraercs B 4 cemectpe u
MpeIyCcMaTPUBACT MPOBEACHNUE IPAKTHUYSCKUX 3aHATUH, U TIOJIYYCHHE Pa3IMYHOTO POja KOHCYIbTAIIUH.

eJ1bl0 JAWCHMINVIMHBI  SBJSIETCS IOATOTOBKAa Oyxmymiero OakajgaBpa K Hay4HO-TEXHHUYECKOW H
OPTaHU3allMOHHO-METOANYECKOM NesITebHOCTH, CBA3aHHOM ¢ pa3paboTKOIl pOOOTOTEXHMUECKUX CHCTEM.
3agayuM AMCHUTUIMHBL

— c¢opMHpOBaTh HAaBBIKM W YMEHHS CBSI3aHHbIE C IIPOBEJCHHEM MCCICIOBAaHUNA: IPUMEHSTh
HEOOXOIUMBIE AJISI IMOCTPOCHUS MoJeNiell 3HaHWS NPUHLUIOB JEHCTBUA M MAaTEeMaTHYECKOI'O OINMCAHMS
COCTaBHBIX YacTell MEXAaTPOHHbIX M POOOTOTEXHMYECKMX CHUCTeM (MHGOPMALMOHHBIX U  CPEICTB
BBIYUCIUTEIHHON TEXHUKH);

— peaNn30BbIBaTh MOJAEIH CPEICTBAMU BHIYMCIUTEILHON TEXHUKU;

— ONpeneNaTh XapaKTePUCTHKH OO0BEKTOB NpO(EeCCHOHATIBHON NesATeIbHOCTH MO pa3padOTaHHBIM
MOJIETISIM.

Bocnutanue y cTyaeHTa yMEHUs NPUMEHSTH MOJYYCHHBbIC 3HAHMS IPU HCCIECHOBAaHUM (U3UYECKUX U
TEXHUYCCKUX 3aJiad, KYJIbTYPbl MBIIIIJICHHUA.

PasButne y CTyneHTa MaTeMaTU4EeCKOM KyJIbTypbl M HWHTYyHIMH. [IpuBUTHE CTYIEHTY HaBBIKOB
CaMOCTOSITETFHON pa0OTHI 10 U3YYECHUH CTIEIHATHHON MaTeMaTHIeCKON 1 TEXHHYECKOU JINTEPATYPHI.

Bocnuranue y cryneHTa ymeHus pa3padareiBaTh 1 00OCHOBBIBATH MATEMAaTHUECKHE MOAEIH Pa3pabOTKU
POOOTOTEXHUYECKHUX CHCTEM.

O3HaKOMUTHh CTyAEHTa C (PU3MKO-TEXHWYECKUMH MpoljeMamMH, TPeOyIOLIMMH MaTeMaTu4ecKoro
MOJEIUPOBaHusl poOoToTeXHNUeCKuX cucreM. CHopMHUpOBaTh y CTyNEHTA MPAaKTHYECKHE YMEHHS M HABBIKH
pelieHus pa3padOTKH U 000CHOBAaHME MaTeMaTHUYECKHX MOJIeNieii poOOTOTeXHHYECKHX cucTeM. B pesynbrare
HU3y4CHHd KypcCa CTYACHTBI JOJIKHBI CBO60}1HO BJIaACTb MATCMATHYCCKUM  alIiapaTom pa3pa60TKH
POOOTOTEXHUYECKHX CHCTEM.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

Nucruminaa  «YdeOHO-MccaemoBarenbekas padora 1» (YUP 1), (B3.B.JIB.5) orHocuTcs Kk uwmciy
JUCIUIUTUH TPO(ECCHOHATBHOTO MK (10 BBIOOPY). YCIEIHOE OBNAJCHHE TUCHUIUIMHON Mpeanoaract
npeBapUTesIbHbIC 3HAHUS M0 JUCIMIUIMHAM: «MarteMaThkay, u «J[UCKpeTHass MaTeMaThHKa», a TaKKe HaBBIKH
MPOTPaMMHUPOBAHMS Ha A3bIKaX BEICOKOTO YPOBHS, a TaK)Ke MareMaTndeckux makeros Matlab, MathCAD.

3HaHUs, MOJNyYCHHbIC MPH U3YyUeHWH TUCHUIUIMHBI «YUP 1», OyJAyT HCHIONB30BaHBI CTyJICHTaMHU B
CIIEIYOIINX JUCIUTUTHHAX: «BBIYUCIIUTEIbHAS MATEMATHKA.

3.  TPEBOBAHMUS K PE3YJbTATAM OCBOEHUSA JUCHUIIJINHBI

Ipoiecc wW3ydeHHs: MUCHUILIMHBL «Y4eOHO-uccienoBarenbekas padora 1» (YUWP-1) nampaBnen Ha
(hopMUpOBaHUE CIEAYIONINX KOMITETESHITHI:

[Ipomecc wm3ydeHus MUCHMILTUHBI «YUeOHO-MCchenoBaTenbekas padora-1» (YUP-1) nampaBneH Ha
(hopMHpOBaHHE CIEAYIOMINX KOMITETSHIINH:

— CnocoOHOCTh OCBaMBaTh METOJIWKUA HCHOJB30BAHUS MPOTPAMMHBIX CPEICTB IS pEUICHHS
npakTryeckux 3anad (OIK-2);
— CnocoOHOCTh Y4acTBOBAThH B HACTPOMKE M HAJIAJIKE MPOrpaMMHO-annapaTHbix koMiuiekcos (OITK-4).

B pe3yiabTaTe u3ydyeHUs! TUCHUAILUINHBI CTYEHT J0JKEH:
3name:

— OCHOBHBIX apXHTEKTYP YCTPONCTB YIIpaBieHUS pOOOTOB,;

— OCHOBHBIX CHHTAaKCUYECKHX KOHCTPYKIIMI COBPEMEHHBIX SI3BIKOB IPOTPAMMHPOBAHUS

— OCHOBHBIX ITaOJIOHOB TPOEKTUPOBAHHUS  BBICOKOYPOBHEBOI'O  IMPOTPAMMHOTO  oOecIeueHus,
MPUMEHSIIOIINXCS [T YIIPABICHUS U MOJICINPOBAHUS;

— OCHOBHBIX aJITOPUTMOB YIIPABIECHUS JIBUKEHHEM MOOMIBHOTO po00Ta;
Yumemo:

— QHAJIM3UPOBATH APXUTEKTYPHI YCTPONCTB yIpaBicHHs poOOTOB,;

— TPHUMEHSATh OCHOBHBIC METOJIbI IMPOCKTHPOBAHMS CIOXKHBIX CHCTEM IPOrPaMMHOTO OOECIICYCHHUS C
WCIOJIb30BaHNEM O0BEKTHO-OPUEHTHPOBAHHOTO MTOAX 01

— €O0371aBaTh BHICOKOYPOBHEBBIC aJITOPUTMBI MOACITUPOBAHMS M YIIPABJICHIS CIIOKHBIMHU,
Bnaoemes:
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— HaBBIKAMH MIPUMEHEHUS 02a30BBIX AITOPUTMOB YITPABIEHUS MOOMIBHBIMA POOOTaMU;
— HaBBIKaM# pabOTHI B KOMITIEKCHBIX CPeIaX CO3JaHMs MPOrPaMMHOTO 00ECTICUEeHNUS;
— HaBBIKAMH HAMKMCAHUS AJITOPUTMOB M Ha COBPEMEHHBIX S3bIKaX MPOrpPaMMUPOBAHMUS;

— HaBbIKaMH MPOCKTUPOBAHUA CIIOXKHBIX CUCTEM C HCIIOJIL30BAHUEM O6’BGKTHO-OpI/ICHTI/IpOBaHHOI‘O

IIOAX0/a;

— HaBBbIKaMH TPOIpaMMHUPOBAHHA Ha SA3BIKaX BBICOKOI'O YPOBH!, a TAaKXE pa6OTLI B MaTCMaTH4YCCKHX

makerax Matlab, MathCAD.

4.  OBBEM JUCHUILIVHBI U BUJIbl YYEEHOH PABOThHI

OOniast TpyI0EMKOCTb JIUCITMIUIMHBI COCTABIISCT 6 3a4eTHBIX €IMHUIL.

Bun yuebnoit paboTs Bcero gacos CGMZCTP M
AyIuTOpHBIE 3aHSATHSI (BCETO0) 102 102
B toMm uncie: - -
Jlexkuuu HE MPEeTyCMOTPEHBI
JlaboparopHsie pabots! (JIP) HE TPEAYCMOTPCHBI
[TpaxTnueckue 3ausTus (I113) 102 102
Cemunapsl (C) — —
Komnmoxsuywmsr (K) — —
[lonroroBka pedepara — —
Jlpyeue 6udvl ayoumopHotl pabomoi
CamocrosiTeibHas padoTa (Bcero) 114 114
B toMm uuncie: — —
[TpopaboTKa JEKIHOHHOTO MaTepHaia — —
[lonroTroBKa K MPaKTHYECKUM 3aHITHSIM 60 60
CaMoCTOsTeNIbHOE N3Y4YEeHHE TEM TEOPETHUECKON YacTu 54 54
IMoaroroBka K 3k3aMeHy (3a4eTy)
By mpomexyTouHOH arTecTanyi (3a4eT, SK3aMeH)
O0masi Tpy10eMKOCTh 4yac, 3a4. ell. 216 216
B Tom umcae: 6 6
5.  COJAEPXAHHME JUCHUIIVIMHBI
5.1.  Pazgensl AMCUMIUIUH U BUIBI 3aHATHIi
Tabmuma 5.1
| Ex| Ex|cxB
No =) = £ = 5 s =l e a dopmMupyemble
. /I_I HaumenoBanue pa3zjena IUCHUIIIUHBI 5 ] = s = % Lc% . 33 KOMIIETCHIIMH
S| FE|EE|SEy A7 (OK, TIK)
[&]
1 2 3 4 5 6 7 8
OIIK-2,
1. HEJIb 1 3AJIAUM KYPCA. - - 12 24 36 OI1K-4
2 CUCTEMbBI UBMEPUTEJIbHBIX 18 18 36 OIIK-2,
' MEXAHNM3MOB U ITPUBOPOB OIIK-4
3 HA3HAYEHUE TAKTUJIbHBIX 18 18 36 OIIK-2,
' JATUHUKOB OIIK-4
OIIK-2,
4. HA3HAYEHUE CT3. 18 18 36 OIK-4
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5 CTPYKTYPUPOBAHHBLIE 18 18 36 OIIK-2,
' KABEJIbHBIE CUCTEMBbI OIIK-4
TOYEYHBLIE U UHTEPBAJILHBIE OITK-2
6. OLIEHKU PE3VYJIbTATOB 18 18 36 OITK- 4’
HABJIFOJAEHU L.
HToro - - 102 114 216
5.2. Conep:xanue pa3aesioB TUCHUILIAHBI — JICKIIUU HE IPEYyCMOTPEHBI.
5.3. Pa3zaennl AMCHMIIMHBI 1 MEKIHUCIUILUINHAPHBIE CBSI3H ¢ 00eCeYHBAIO MU
(mpenpiAymiMMu) U odecrneynBaeMbIMH (TOCIEAYIOUIUMEI) TUCHUIIMHAMHA
Ne HaumenoBanue obecnieunBatonux | Ne Ne pa3ienoB qaHHOW AUCIUTUIMHBIL, )11 KOTOPBIX
n/n (TpenpIaymux) AUCIUILTAH HEO0X0MMO H3yUYeHHE 00eCTICUNBAOIINX (TIPEIBIIYIIIHX )
JMCLATUIMH
1 | 2 | 3 | 4 | 5 ] 86
IIpenmecTBylonmye TUCHUILINHBI
1. | Maremaruka + + +
2. | luckpeTHasi MaTeMaTHKa + + +
Hocaexyronue TUCIUNITHHBI
1. |BpruuciurenabHas MaTeMaTHKa | + | + | + | + | + +

5.4. CooTBeTcTBHE KOMIIETeHIMH, (POPMHUPYEMBIX NPH U3yYeHUH AUCHMIJIMHBI, U BUAOB 3aHATHI

IIepedyens komMneTeHIUI JI IIp.3. CPC DOpMBI KOHTPOJIS
OIIK-2 B + + Ornpoc Ha ceMuHape, TecToBoe 3a1aHue,
[IpoBepka KOHCIIEKTA
il Ha CEMUH TectoB HU
OIIK-4 B + + Omnpoc Ha cemuHape, TecToBoe 3anaHue,
ITpoBepka KOHCIIEKTa

6. METOAbI U ®OPMbI OPTAHU3AIIUU OBYYEHUS

Jiisi yCHemHoro OCBOEHHS AMCIUILIMHBI MPUMEHSIOTCS pas3iuyHble 00pa3oBaTeNbHBIE TEXHOJOTHH,
KOTOpBIe  O0ECIeYHBAIOT JOCTIDKEHHE IUIAHUPYEMBIX PE3yJIbTaToB OOyYeHHUS COTJacCHO OCHOBHOMU
00pazoBaTeIbHON NporpaMme, ¢ yueToM TpeOoBaHui K 00beMy 3aHATHI B MHTEPAKTUBHON (QopMme.

TexH0J10rMN NHTEPAKTHBHOIO 00yUeHMs PU Pa3HbIX opMax 3aHATHI

®opwmer | Jlekmmu | IIpaktuueckue 3anatus (dac) | Kype. | Beero
Mertoab (dac) pab. (dac)
Pabora B xomanHae — 2 4 6
IIpecc-koH(epeHtus — 4 4 8
ITouCKOBBII METO, - 6 6
WTOro MHTEPAKTUBHBIX 3AHITHH 20
Ilpumeuanue.

1. «Pabota B KOMaH/e» MPOUCXOMUT MPU M3YUCHHUH MPOTPAMMHBIX MPOIYKTOB I MOJACTHPOBAHHUS
POOOTOTEXHUYECKUX CHCTEM.

2. «llouckoBBI METOM» CTYAEHTHI UCIOJB3YIOT NP BBHIOOPE AITOPHTMOB YIPABICHUS JIBHXCHHUEM
pobora.

3. OcHOBHBIE pPE3yNbTaThl CBOMX IPAKTUYECKUX pPabOT (Hamboiee HWHTEpECHBIC HUCCIENOBAaHUS) U
3alUTa KypCOBBIX pabOT CTYACHTHI MPOMCXOIWT TpPH IOMOIIM TMPE3EHTAlWid, ycTpauBas IOJ00ue mpecc-
KOH(pepeHIIHH.

7.  JIABOPATOPHBIN MIPAKTUKYM — He npexycMOTpEHSL.

8. MNPAKTHYECKHE 3AHATHUSA (CEMUHAPDI)

No No paznena Tpynoe
. /;1 IUCILHUILUIMHEI U3 Ta0I. HanmeHnoBaHue MpakTUYECKUX 3aHATUN Mm-kocthb | OK, IIK
5.1 (qac.)
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HEJb 1 3AJAYN
KYPCA.

CoBpeMEeHHOE COCTOSHIE U TEHACHIIMN Pa3BUTHS
CPE/ICTB OYYBCTBJICHHS POMBIIIICHHBIX POOOTOB.
HNudopmanmonnoe obecneuenne PTC. Ponb
WHQOPMALMOHHBIX YCTPOMCTB B MOBBILICHUHN YPOBHS
o01eHns yenoBeka ¢ podoTom. JlaTank Kak
npeoOpa3oBaTeb cUrHaioB. OCHOBEI TCOPHH
norpemHocteil. Kimaccudukanus napopMannoHHBIX
yctpoiicts PTC.

18

OIIK-2,
OIIK-4

CUCTEMBI
N3MEPUTEJBbHBIX
MEXAHMN3MOB U
HHPUBOPOB

Amnarnoro-idpoBoe Ipeodpa3oBaHNe CUTHAIA.
N3meputenbHble MOCTHL. Y HU(DUITMPOBAHHBIC
nU3MepUTENbHBIE TpeoOpa3oBaTear U KOMMYTaTOPEI.
OnTo3MeKTPOHHBIE H3MepeHs. Vi3MepuTensHbIe
JISTATENH HAPSOKEHVS U ITYHTHI TOKa. M3Mepenne
JIEKTpUUECKUX MapameTpoB. CormacoBanue
ycTpoiicTB. Ha3zHauenne nHpOpMalnOHHBIX CUCTEM
HETMOCPeICTBEHHOT0 KOHTakTa. O0IIee yCTpOoicTBO.
Oo6unacth npumenenus. Kinaccudukanus. MeTo bl
M3MEPEHUS MUKPO TiepeMeiieHuid. OnTHYEeCKUH,
€MKOCTHBIE, HHAYKIIMOHHBIE U APyTHUE N3MEPUTEIH
MHUKpO nepeMenieHuil. CpaBHUTENbHAS
XapaKTECpHUCTHKa U O6J'IaCTI/I MMPUMCHCHUS Pa3JIMYHbIX
THTIOB MIpeo0pa3oBaTeNeil Cil, MOMEHTOB U
JTABJICHUSI.

18

OIIK-2,
OIIK-4

HA3ZHAYEHUE
3. TAKTHUJIBHBIX

JATYUKOB

Knaccuduxkanus. TaktunbHbie MaTpuiibl. O01Iee
ycrpoiictBo. O6nacts npuMmeHeHus. TpeboBaHus K
TaKTHJIBHBIM MaTpuliaM. TakTUIbHBIE MATPHULIBI C
BBICOKOH pa3pelaroiieil CriocoOHOCThIO.
Yr1eBoIOKOHHBIE MaTpHLbl. ONTO3NEKTPOHHBIE
TaKTHJIbHBIE MaTpULbl. [lepcreKTHBBI HHTETpaLH
TaKTHIIBHBIX cucTeM. [IpomblnuieHHbIe 00pa3Ibl
TaKTUJIBHBIX MaTpull. [Ibe30pe3ncTuBHas
“HCKYyCCTBEHHAs KOKa. MarHUTOCTPHUKITHUOHHAS
Mmatpua. [Ipumeps! HCIIOIB30BaHUS TAKTHIIBHBIX
MaTpHIl B poO0Tax (TAKTUIIBHBINA CTOJIMK, TAKTUIILHAS
KaMmepa, 3aXBaT C TAKTWJIHHBIMHU MaTpHULIAMHU B
ryokax). TakTuibHbIe MaTPULBI AJIS1 pAacIIO3HABAHUS
TpEeXMEpHBIX 00beKTOB. UrompuaTsie MaTpUIbL.
ANTOpPUTMBI pacTio3HaBaHUs TAKTUILHBIX 00pa30B.
O06paboTka OMHAPHBIX U TOITYTOHOBBIX TAKTHIIBHBIX
00pa3oB. [larunku npockanb3eiBaHus. PonnkoBeie,
WHAYKIMOHHBIE M ONTORJIEKTPOHHBIE JATUNKH
npockaiabp3eiBaHud. [Ipobaemsl onpeneneHns
BEKTOPOB CKOPOCTH U HAIIPABIICHUS
MPOCKAJIb3bIBAHUS C IOMOLIBIO TAKTHIIBHBIX MaTPHIL
C BBICOKOM pazpemnaromniell CocOOHOCTBIO.

18

OIIK-2,
OIIK-4
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4. | HASBHAYEHHE CT3.

ITpunnun peictBus. CtpykTypa Tunuanoit CT3.
Bocnpusarne nzobpaxkenus. [IpenpapurensHas
obpabotka. O0yuenue. PacnosnaBanue. [Ipunsitue
pemrenuii. O6mactu npumenenus CT3. Mopens
n3o0pakenns. [IpoOaeMbI IBETHOTO U TPEXMEPHOTO
3peHusi. DneKTpoHHO-Ty4YeBble gatunku CT3.
Kpemuukon, BunekoH, auccektop, [13C maTpuis.
®oroymHoxkutenu. [[puHimn aeicTBus.
Texandeckue xapakrepucTuku. O0IacTh
npuMeHeHus. [lepcreKTUBEI pa3BUTHS.
Trepaorensubie qaTunku CT3. IlepcriekTuBbI
CO3[IaHUSI MHTErPAIbHBIX TBEPIOTEIbHBIX TaTUYMKOB.
DNEKTPUYECKUE SKBUBAIICHTHBIE CXEMBI.
OnekrpocTtaruka. Jlunamuka. [llymer. [IpakTrueckue
acrrekTsl mpuMereHus CT3. Tumsl mpuoopoB
ocgereHus1. OCHOBHBIE CIIOCOOBI UX Pa3MEIIEHUsI.
OcgelieHne UCTOYHUKAMH CTPYKTYPHUPOBAHHOTO
n3IydeHus. MeTo bl HacTpoiiku kamepbl. CriocoOb
pasmernienns kamep. OcoOEHHOCTH pa3MelIeHHS
KaMmepsl Ha pyke. Ctpykrypa TunnyHoi CT3.
[Mpumepsl. Texandyeckre XxapaKTePUCTUKHU, CIIOCOOBI
skcmryarauuu. [Ipumenenue CT3 nis BeIUUCICHUS
napameTpoB nosoxeHus aeranei. [lonoxenue
1eHTpa Macc. MomeHThl. OpueHTanus.
Crienmanu3upoBaHHbIE anTOpUTMBEL. OCOOEHHOCTH
onpezeneHus KOHQUTYpaIUy ABIKYIIUXCS
00bekToB. [Ipumenenne CT3 a1 aBTOMaTHIECKOTO
BbIOOpa KOH(UTYpALIMH 3axXBaTa JAeTalei.
Oco0eHHOCTH BBIUUCIICHHUS KOH(PUTYpau
TPEXMEPHBIX NepeKphIBatonIuxcs aeraneil. [Ipumepst
POOOTH3MPOBAHHBIX CUCTEM pa3dopa JeTanei u3
HaBaja. [lepcreKTUBBI MPOMBIILIEHHOTO
npumeHenus CT3.

18

OIIK-2,
OIIK-4

CTPYKTYPUPOBAH
5. | HbIE KABEJIbHBIE
CUCTEMBI

Knaccuduxanms u crpykrypa CKC. ITpubopsr
JIMAarHOCTUKHN KabenmbHbIX cucteM. [Iuubl mpubopos.
Jluanm nepenaun curnana. llogasnenre momex B
M3MEPHUTENHHBIX YCTpoiicTBax. BomokoHHO-
onTUYecKue JUHUU. MojieMHast CBSI3b.
Krnaccudukarms nctouHukoB Oecrepe0orHOro
nutaaus (UBI1). O6mactu npumenenns. OCHOBHBIC
napameTpsl U kareropuu UBIT.

18

OIIK-2,
OIIK-4

TOYEYHBIE U
HUHTEPBAJIBHBIE
6. OIIEHKHN

PE3YJIbTATOB
HABJIOJAEHWS.

dopma 3anucu pe3ysibTaTOB HAOMIOACHUN. AHan3
CHUTHaJIA: TapMOHMK U crekrtpa. OpraHuzauus
cucteMbl 00pa0oTkn wuH(pOpMaUMM, COCTaB U
(yHKIMOHATBHAS cxeMma CHCTEMBI;
MUKpOIIpOLIeCCOpHas ~ 00paboTka  JaHHBIX B
MHQOPMALMOHHBIX CHUCTEMaX; AITOPUTMHYECKOE W
nporpaMMHoe  obecriedeHue — MH()OPMAIMOHHBIX
cucteM. XapakTepuCTHKa 3ajJad W TapaMmeTpoB
KOHTpOJIst. KOHTPOJIE MHCTpYMEHTA.

18

OIIK-2,
OIIK-4

HToro

108

9. CAMOCTOSTEJBbHASA PABOTA

Ne paznena

n/n

TemaTuka Tpyno-

JUCITUILTAHBL | CaMOCTOSTEIBHOU PabOThl | €MKOCTh OK, IIK
u3 Tabu. 5.1 (Oemanusayus) (gac.)

Kontpous
BBITIOJTHEHHS
paboThI
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) ITonroroBka k OIIK-2, Onpoc na
1 1+3 60 MPAKTHYECKUX
MPAaKTUYECKUM 3aHATUAM OIIK-4
3aHSITUAX

o | e | e Tovanmes

' v N OIIK-4 3aJaHUe, TECT

TEOPETUIECKON YacTH
HToro 114

TeMbl JJI CAMOCTOATEIbHOH PadoThI

— O030p MPOrpaMMHBIX MMPOTYKTOB POOOTOTEXHHUECKUX CHCTEM.
— (O030p MpOrpaMMHBIX POTYKTOB YIIPABICHUS ABIKEHUEM pOOOTOB.
— (O030p METOIOB, ATOPUTMOB, CHCTEM UCKYyCCTBEHHOTO WHTEIIEKTa POOOTOB.

10. IIpumepHas TeMaTHKa KYPCOBBIX POEKTOB (pador)
B cootBerctBuu ¢ PYII He tpebyercs.

11. PEUTUHI OBASI CACTEMA 151 OIEHKHW YCIIEBAEMOCTH CTYJEHTOB

Kypc 2, cemectp 4 KountpoJs o0yuenust — {ud. 3auer.
Tabmuma 11.1 — Jlucuuminba «YueOHO-ucchaenoBaTeabckas padora 1» (YUP-1) (mpakTuyeckue 3aHSATHS,
TECTHI)
DneMeHThl y4eOHOU AeITEeIbHOCTH MaxkcuMalbHbIN MaxkcuMalibHbIN MaxkcruMalbHbIN Bcero
Oamn Ha 1-yro 0aur 3a mepuos 0art 3a mepuos 3a
KOHTPOJIBHYIO mexnay 1KT u 2KT | mexnay 2KT una | cemectp
TOUYKY C Hayasa KOHEI[ ceMecTpa
cemecTpa
[Tocenienue 3aHsTHIA 5 5 5 15
Brimonnenue n 3AlIUTA PE3YIILTaTOB 10 10 10 30
MPaKTUYECKUX 3aHSATHH
TecToBEI KOHTPOJIH 10 10 10 30
KoMmoHeHT cBO€BpEMEHHOCTH 5 5 15 25
HToro MakcuMyM 3a mepuoj: 30 30 40 100
Hapacrawimum utorom 30 60 100
HUTOI'O 100
Tabmuma 11.2 — TlepecueT O0aioB B OIEHKH 32 KOHTPOJIBHBIE TOUKH
Bbauibl Ha 1aTy KOHTPOJBHOW TOYKH Ornenka
> 90 % ot makcuMasibHOM cymMMbl OayioB Ha gaty KT 5
Ot 70% 1o 89% oT MakcuManbHOM cyMMBbl 6ayutoB Ha gaty KT 4
Ot 60% 1o 69% ot MakcuManbHON cymMbl OayuioB Ha gaty KT 3
< 60 % ot MmakcuManbpHOM cyMMbl OaisioB Ha aaty KT 2

CornacoBaHa Ha noptane N2 16313




12. YYEBHO-METOJIUYECKOE " HUHP®OPMALIMOHHOE OBECIHEYEHHUE
JUCHUILINHBI

12.1 Ocnosénasn rumepamypa

1. [po6or, IlaBen HukomaeBuu. Teopus ommbOOKk M 00pabOTKa pe3yiIbTaTOB H3MEPEHWH : ydeOHOe
mocobue / II. H. [pobor ; MwunucrepctBo oOpa3oBannms u Hayku Poccuiickoit @enmepanmu, Tomckuit
TOCYJapCTBEHHBIH YHUBEPCUTET CHCTEM YIPABJICHUS U PaaHodIeKTpoHuku. - Tomck : TYCVYP, 2011. - 83 c. [B
oubmmorexke TYCVYP — 20]

12.2 /lononnumensuasn rumepamypa

1. Csernakos, A.A. TpaguuHOHHOE U HETPATUIIMOHHOE OLICHUBAHNE HEU3BECTHBIX BEJIIMYMH : yueOHOE
rocobune: B 2 4. / A.A. CeernakoB. — Tomck : TYCYP. — U.1: IIpocreiimme 3amadn ONeHUBAHNS HEN3BECTHBIX
BEIMYMH IO pe3ylbTaTaM MX OSKCIEpUMEHTANbHBIX u3MepeHuil. - Tomck : TYCVYP, 2007. - 549 c. [B
oubmnorexke TYCYP — 25]

2. Karae, M.IO. O6paboTka 3KCHepUMEHTAIBHBIX NaHHBIX Ha OBM: YuebHOoe mocobme / M.IO.
Kartaes, A.5l. Cyxanos. — Tomck : TYCVYP, 2007. — 208 c. [B 6ubnuoreke TYCVYP — 98]

3. UucneHHbIE METOJIBI pellleHHS HEKOPPEKTHBIX 3a/1a4 : HayuHoe u3nanue / A. H. TuxoHoB [u mp.]. -
M. : Hayka, 1990. - 229 c. [B 6ubimoreke TYCVYP — 3]

12.3 Y4eOHO0-MeTOAMYECKHE MTOCOOHS U MPOrPAMMHOE 00ecrieyeHue
12.3.1 O0s13aTenbHbIE Y4eOHO-METOANYECKUE MTOCOOUS
1. Karaee M.IO. YUYEBHO-UCCJIEJJOBATEJIbCKAS PABOTA-1. Meroamueckue yKa3aHHS IO
MPOBENECHUIO KypCOBOH pabOThl, MPAaKTHUECKUX 3aHATHH W CaMOCTOSITENBHOW PaboTe CTYJEHTOB BceX (opM
oOy4eHus JUIsl HampaBieHHsI MoAroToBku OakamaBpoB 230100 MudopmaTrka M BBEIUMCIUTENbHAS TEXHHKA —
Tomck: TYCYP, 2015. — 7 c. — [DnexTpoHHBIH pecypc]. — Pexum mocryma:
http://asu.tusur.ru/learning/090301/d51/090301-d51-work.doc

12.3.2 YuyeOHO-MeTOAUYECKHE MOCOOUS AJIsI JIMI ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI
Y4eOHO-METOAMYECKHE MATEPUAITBI [T CAMOCTOSITEIbHON U 2y TATOPHOU pabOThl 00YYAIOLIMXCS U3
YKClia MHBAJIUOB MIPEIOCTaBIISIFOTCS B (pOpMax, aJanTHPOBaHHBIX K OTPAHUYCHUSM UX 3/I0POBbS M BOCIPHUATHS
WHPOPMAIIUH.
JIst JIMI ¢ HAPYIIEHUSIMH 3PeHus
- B (hopMe BIIEKTPOHHOTO JOKYMEHTA,
- B TICUaTHOM (hOpME yBETHMUCHHBIM IIPUPTOM.
JIist JIMI ¢ HAPYIIEHUSIMH CJIyXa:
- B (hopMe BIIEKTPOHHOTO JJIOKYMEHTA;
- B Iie4aTHoOM hopme.
Jl1st I ¢ HAPYIIEHUSIMU OTIOPHO-ABUTATEILHOTO annapara:
- B (hopMe BIIEKTPOHHOTO JIOKYMEHTA,
- B IIe4aTHOM hopme.

12.4 ba3pl fAaHHBIX, MH(POPMANMOHHO-CIIPABOYHbIE M IIOHCKOBbIe CHCTeMbl M Tpedyemoe
NMporpaMMHoOe o0ecrieyeHne
Juyensuonnoe npozpammnoe obecneuenue
Maremarnueckuii maker Mathcad, maremarnueckuii naker MatLab
Internet-pecypcer:
http://poiskknig.ru — snexrponnas GubaHoTeKa yuedHnkoB Mex-Mara MI'Y, Mocksa
http://www.mathnet.ru.ru/ - odrepoccuiicknii MaTeMaTHYECKHIT TIOpTal
http://www.lib.mexmat.ru — amexrpoHHast OHOIMOTEKa MEXaHHKO-MATeMaTHYecKoro (akyiabTeTra MOCKOBCKOIO
rOCY/IapCTBEHHOTO YHUBEPCHTETA
http://onlinelibrary.wiley.com - Hay4nbIe sxypHais! n3narenscra Wiley&Sons
http://www.sciencedirect.com/ - Hay4HbIe )KypHaIIBI H3aTebcTBa Elsevier

13. MaTtepuaibHO-TEXHUYECKOe o0ecniedeHHe AU CHMIIUHBI
13.1 O6mue TpeOOBaHNS K MaTePUAILHO-TEXHNYECKOMY 00ecnieYeHUuI0 T CIUIINHBI
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Juia mpoBeneHrs 3aHATHMI JIEKIMOHHOTO THUNA, TPYNNOBLIX M MHAWBHUAYAJIbHBIX KOHCYJbTAIWI,
TeKyIIero KOHTPOJISI M MPOMEKYTOYHOI aTTeCTAllMM HCIOJIB3yeTCsl yueOHas ayauTopus, C KOJTUIECTBOM
MOCaZ0YHBIX MecT He MeHee 22-24, o0opyIdoBaHHAs NOCKOH M cTaHAapTHOW ydeOHOW Mebenbro. MMerotcs
HarJsIIHBIE TOCOOUS B BHJIE MPE3CHTALMIA IO JIEKIIUOHHBIM pa3eiaM AUCIHUILIHHBL.

Juia mpoBeneHUsT NMpaKTHYECKMX (CEMHHAPCKHUX) 3aHSITHH WCIONB3yeTcs ydeOHas ayIauTopus, C
KOJIMYECTBOM MOCATOYHBIX MECT He MeHee 22-24, 000pyAoBaHHAas TOCKOHW U CTaHAAPTHOW yueOHOH MeOenbio.

st mpoBeneHus: nabopaTopHbIX paboT ucnonbiyroTes nepconansHbie 11K ¢ mpoueccopom Pentium 4 u
BEIIIIE, YCTAaHOBJIEHHBIE B KOMITHIOTEPHBIX Kiaccax kKadeapst ACY 437, 438, 439.

13.2 MaTepuajgbHO-TeXHHYECKOe ofOecnedeHHe MTUCHUIUIMHBI Ui JMIl ¢ OrpaHMYeHHBIMU
BO3MOSKHOCTSIMH 3/10POBbSI

OcBoenne muctuiuinHbl duiamu ¢ OB3 ocylecTBiseTcsi ¢ UCTIONB30BAHUEM CPEICTB OOyUYeHHs OOLIETO U
CHENHATFHOTO HAa3HAYCHHSI.

[Ipu oOyueHnH CTYEHTOB ¢ HAPYIIEHUSIMH CJIyXa MPETyCMOTPEHO MCIIOJIb30BaHHE 3BYKOYCHIIMBAIOIICH
ammaparypel, MYJIbTUMEIMHHBIX CPEACTB W JAPYTMX TEXHHYECKHMX CPEACTB TNpHeMa-Tiepefadn ydeOHOH
WHPOPMAITNH B JOCTYIHBIX (popMax IUIs CTyJIEHTOB C HAPYIICHUSIMH CITyXa, MOOWJIEHON CHCTEMBI OOYIEHHS IS
CTYICHTOB C WHBAIUIHOCTHIO, TOPTATUBHON WHIYKIMOHHONW CHCTEMBl. Y4eOHas ayAuTopHs, B KOTOPOH
o0ydJaroTcsi CTYy/AIEHTBl C HapylIeHHeM CIyXa, O0OpYyIOBaHAa KOMITBIOTEPHON TEXHHUKOW, ayAWOTEXHUKOH,
BHUJCOTEXHUKOM, SIEKTPOHHON TOCKON, MyJIbTUMETUHHON CUCTEMOH.

IIpu o0y4eHnn CTyIEHTOB ¢ HAPYLIEHMSIMM 3PEHMSIMHM TPETYCMOTPEHO HCIIOIb30BAHUE B JICKIIMOHHBIX U
y4eOHBIX ayJUTOPUSIX BO3MOXKHOCTH IIPOCMOTpa yJajeHHBIX 0OBEKTOB (HalmpUMep, TeKCTa Ha JIOCKE WM claiaa
Ha dKpaHe) PH TOMOIIY BUJICOYBETUUHUTENEH TSl YAAICHHOTO ITPOCMOTpA.

[lpn oOy4eHWH CTYISHTOB € HAPYIIEHHSIMH OMOPHO-IBHUIATEeJbHOI0 Aamnmapara WCIOJB3YIOTCS
aIIbTEpPHATUBHBIC YCTPOMCTBA BBOJA MH(MOPMAIMU M JPyrHe TEXHUUECKUE CPEICTBA MpHEMa-Tiepeadd yaeOHOH
uHpopMalil B JOCTYMHBIX (opMax mJisl CTYAEHTOB C HapylIICHUSMH OIOpPHO-IBHIATENBHOIO arapara,
MOOMITEHOM CHCTEMBI O0YUEHHS JIJIs JTFOJIEH ¢ MHBATMIHOCTHIO.

14 ®oHa OLEHOYHBIX CpPeACTB W MeTOAWYECKHEe PEeKOMEHIAUHMHM MO0 OPraHu3aluM H3y4YeHUs
AUCHUTIIMHBI

14.1 OcHoBHBIe TPeOOBaHHA K (POHAY OLICHOYHBIX CPEICTB M METOAHYECKHE PEKOMEH Al UK

@OH}I OILCHOYHBIX CpPCACTB U THUIIOBBIC KOHTPOJIBHBIC 3aJaHUA, HWCHOJb3YCMBIC JUJII OLCHKU
c(hOPMHUPOBAHHOCTH M OCBOCHMSI 3aKPEIICHHBIX 3a JUCIUILUIMHOW KOMIICTCHIIUM MPH NPOBEACHUU TEKYIICH,
MIPOMEKYTOYHOH aTTeCcTallly 110 TUCUUIUIMHE IPUBEACH B MIPUIIOKEHNH K paboueil mporpamMme.

14.2 TpeGoBanusi K (OHIY OLEHOYHBIX CPeICTB MJIA JHUI C OIPAHUYEHHBIMHU BO3MOKHOCTSIMHU
310POBbS

Jiist CTyOeHTOB € OrpaHUYEHHBIMH BO3MOXHOCTSMH 3J0POBbS HPEAYCMOTPEHBI JONOJHHUTEILHBIE
OLIEHOYHBIE CPEZCTBA, IEPEUECHb KOTOPHIX yKa3aH B Tabnuue 14.1.

Tabauua 14.1 — lonoaHuTE/IbHBIE CPEICTBA OLIEHUBAHMS ISl CTYI€HTOB ¢ HHBAJIHJIHOCTBIO

(I)OpMI)I KOHTPOJA U OCHKH

Kateropnu crynentoB | Buabl 10M0THUTEIbHBIX OLEHOYHBIX CPEACTB
P e AR ! pe pe3yJabTaTOB 00YYeHUs

C HapyIIEHHAMH CITyXa TeCTBI, IIMCBbMCHHBIC CaMOCTOATCIIbHBIC pa6OTI>I, HpCI/IMYHICCTBCHHO NN CbMCHHAaA

BOIIPOCHI K 3a4€Ty, KOHTPOJIbHbIE pabOTHI IIpOBEPKaA

C HapymeHusIMu CobecenoBanyre 1o BOIIPOcaM K 3a4eTy, OMPOC [IpenmymiecTBEHHO yCTHAs
3peHus 10 TEPMUHAM MpoBepKa (MHANBUAYAIBHO)
C HapymeHusIMu Perienue qucTaHIMOHHBIX TECTOB, KOHTPOJIBHBIE

[IpenmyiecTBeHHO
OIMOPHO-ABUTATCIIBHOI'O pa6OTBI, IIUCBbMEHHBIC CaAMOCTOATCIBHBIC

JUCTAaHIIMOHHBIMU METOJaMHU
amnmapara paboThI, BOTIPOCHI K 3a4€Ty

[IpenmyiecTBEHHO MTPOBEPKa
C OIrpaHUYCHUAMMU I10 TCCTBI, IIMCBMEHHBIC CaAMOCTOATCIBHBIC pa6OTLI,

METOJaMH, UCXOOd U3 COCTOSTHUA
00IIeMe TUIIMHCKAM BOIIPOCHI K 3a4€Ty, KOHTPOJIbHBIE PadOTHI,

00yJaromerocss Ha MOMEHT
MOKa3aHUsAM YCTHBIE OTBETHI

IPOBEPKHU

14.3 MeTtoanyeckne peKOMEHAAIMH IO OLNEHOYHBIM CpPeACTBAM JUIA JHI C OTrPAHUYEeHHBIMH
BO3MOKHOCTSIMHM 3/10POBbSI

Hus crynentoB ¢ OB3 npeaycMarpuBaeTcs AOCTyHHas (opMma NpeaoCTaBleHHs 3aJaHUi OLEHOYHBIX
CPEICTB, @ UMEHHO:
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B Ie4aTHOU (opme;
B Ie4aTHOW popMe ¢ yBeTHICHHBIM MIPHPTOM;
B (hopMe BIICKTPOHHOTO JIOKYMEHTA,
METOJIOM YTCHHS aCCUCTCHTOM 3aJ]aHHs BCIYX;
® MpelocTaBICHHUE 3aJ[aHUs C UCIIOJIL30BAHUEM CYPAOTICPEBO/IA.
Cry/ieHTaM ¢ MHBAIHHOCTBIO YBEIMUUBACTCS BPEMSI Ha TIOATOTOBKY OTBETOB Ha KOHTPOJIBHBIC BOIIPOCHI.
J1ist TaKMX CTYZICHTOB MPEyCMAaTpUBAETCS JOCTYIHAS (pOpMa MPEAOCTABIICHUS OTBETOB Ha 3a/IaHUS, 3 IMEHHO:

MUCHhMEHHO Ha Oymare;
HAOOp OTBETOB HAa KOMITBIOTEPE;
Ha0Op OTBETOB C MCIOJIB30BAHMEM YCIYT aCCUCTCHTA;
® MpE/CTaBICHUE OTBETOB YCTHO.
Ipouenypa OLICHUBAHUSA PE3YJbTATOB OOYYEHHS WHBAIMIOB M0 JUCHUIUIMHE IpeIyCMaTpHUBacT
MpeaocTaBlicHre HHpOpPMaIMK B (hopMax, aganTHPOBAHHBIX K OTPAHUYCHUSM HX 30POBbS M BOCIPUSATHS
nHpOopMaIuu:

JIJIs1 ML ¢ HApYIIeHUsIMH 3PeHUs
- B (popMe SIIEKTPOHHOTO JTOKYMEHTA;
- B MIe9aTHOU (DOpPME YBETUYCHHBIM IIPU(TOM.
JUJIs1 UL ¢ HAPYIIEHUSIMH CJIyXa:
- B (hopMe BIIEKTPOHHOTO JOKYMEHTA,
- B Iie4aTHOM hopme.
JUJisi M1 ¢ HAPYUIEHHSIMH OTIOPHO-IBUIaTeJILHOTO aNNapaTa:
- B (hopMe DIIEKTPOHHOTO JOKYMEHTA;
- B IIe4aTHOM hopme.
[Tpu HEoOXoAMMOCTH AJisi OOyUYAIOMIUXCS C WHBAJIMIHOCTBHIO MPOIEAYpa OLUEHUBAHUS PE3YNbTAaTOB OOyUEHHUS
MOXET IPOBOANTHCS B HECKOJIBKO ITATIOB.
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MWHHUCTEPCTBO OBPA3OBAHMSA 1 HAYKH POCCUMCKOM ®EJEPAIIIN
denepanbHOE rOCYAapCTBEHHOE OI0KETHOE 00pa30BaTENbHOE YUPEXKICHUE BBICILIET0 00pa30BaHUs
«TOMCKUM T'OCYJIAPCTBEHHbBIN YHUBEPCUTET CUCTEM VIIPABJIEHUA U
PAJTUODJIEKTPOHUKM» (TYCVYP)

YTBEPKIAIO
IIpopexTop no y4ednoii padore
I1. E. Tposin
«__» 2017 r.

®OH/I OLIEHOYHbBIX CPEJICTB IO YYEBHOU JIUCIIATIIINHE
«YYEBHO-UCCIEJOBATEJIBCKASA PABOTA 1»

YpoBeHb 0CHOBHOI1 00pa3oBaTe/ibHOI NporpaMmmsl __bakajnaBpuart

HanpasJienue(st) noarorosku:_09.03.01 MudopmaTnka U BHIYMCAUTEIbHAS] TEXHUKA

12

HanpagJiiennocts (npoguiib) nporpammel - IlporpaMMHoe o0ecnieueHue CpeacTB

BBIYMCJIUTEIbHONH TEXHUKH U ABTOMATH3HPOBAHHLIX CHCTEM

®opma o0ydeHust _o4yHas

(I)aKy.TI])TeT CHUCTEM VIIDABJICHUSA

Ka(bez]pa ABTOMATHU3UPOBAHHBIX CUCTEM VIIPABJICHUSA

Kypc 2__Cemectp 4

Yueonblii miian Hadopa 2015, 2016 aet

Aud. 3auer 4 cemectp (2015, 2016 JeT)

Tomck 2017
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1. BBEJEHME

®onrnx omeHoyHBIX cpeactB (POC) sBiseTcs NPWIOKEHHWEM K pabouedl mporpamMme IHUCIUATIIAHBI
«YuedHo-uccaegoBareabckas padora 1» (YUP 1) u mpencrasnser co0oil COBOKYHMHOCTH KOHTPOJBHO-
W3MEPUTENBHBIX MaTepHUaioB (THUIOBBIE 3a/1a4d (3aJaHKs1), KOHTPOJIbHbBIE PaOOTHI, TECTHI U AP.) U METOAOB HX

HCIIOJIBb30BaHUAA,

pe3ynbTaToB O0yIeHUSI.
@®OC no pucuuruirHe (MPaKTHKE) UCHONB3YETCs MPH NPOBEJCHUN TEKYLIETO KOHTPOJISl YCIIEBAEMOCTH U

MIPOMEKYTOYHOMN

aTTeCTalun

NpEeAHaSHAYCHHBIX [JId HU3SMEPEHUA YPOBHA JOCTUIKCHHA CTYACHTOM YCTAaHOBJICHHBIX

cTyneHToB. llepeueHp 3akperieHHBIX 32 AWCHUAIUIMHON  «Y4eOHO-

HCC/Ie0oBaTeIbCKast padoTa 1» KOMIIETCHIMN MpUBeaeH B Tabmute 1.

Taémuna 1 — [lepeyeHb 3aKPEIUICHHBIX 33 JUCIUTUIMHOW KOMIICTCHIIUN

Kon @opmy mpoBka Jtanbl (POPMUPOBAHNUS KOMIIETEHIMHU
KOMIIeTEHIIN U
OIIK-2 | CmocobHocTh 3uamp:
OCBaMBaTh OCHOBHBIX apXHUTEKTYp YCTPOHCTB ynpasieHus podoros u PTC;
METOIAUKHU OCHOBHBIX CUHTAKCUYECKUX KOHCTPYKIUN COBPEMEHHBIX S3BIKOB
WCIIONIb30BaHUS | IIPOrpaMMHUPOBAHMS;
MIPOTPaMMHBIX — OCHOBHBIX IIa0JIOHOB MMPOEKTUPOBAHUS
CPEICTB U1t Ymemn:
pelIeHus aHaJIM3UPOBATh APXUTEKTYPHI YCTPOICTB ynpasienus poboros u PTC;
MPAKTUYECKUX MIPUMEHATh OCHOBHBIE METOBI POSKTUPOBAHUSI CIOKHBIX CUCTEM NMPOrPaMMHOTO
3amaqy obecreveHusi C UCII0Ib30BaHNEM 00bEKTHO-OPUEHTHPOBAHHOTO TIOIX0/1A.
Baaoemo:
HaBbIKaMU MPUMEHEHUSI 0a30BbIX aJITOPUTMOB YIIPABICHUS MOOUITBHBIMU
pobotamu;
HaBBIKaMH pabOTHI B KOMIUIEKCHBIX CPEAax CO3/IaHMs MPOTPAMMHOTO
obecreueHus;
OIIK-4 | CiocobHOCTB 3namo:

y4acTBOBaTh B
HacTpOUKe U
HaJlajIKe
MIPOTPaMMHO-
annapaTHbIX
KOMILJICKCOB.

- IPOCKTUPOBAHHE BHICOKOYPOBHEBOTO MPOTPAMMHOT0 00ECIeUeHHS,
MPUMEHSIFOIIUXCS [T yIipaBlieHus U MoenupoBanus PTC;

— OCHOBHBIX aJITOPUTMOB YIIPABIICHUS IBIKCHHEM MOOMIBHOTO POOOTa;
Ymemn:

— CO37aBaTh BBICOKOYPOBHEBBIC AJITOPUTMbI MOJICIUPOBAHHUS W YIPABICHUS
cnoxasiMu PTC,

Bnaoemo:

— HaBBIKAMH HANMCAHUS AJITOPUTMOB M HA COBPEMEHHBIX S3bIKaX
MIPOTPaMMHUPOBAHKS;

— HaBBIKAMM MPOCKTHPOBAHMS CIIOKHBIX CHCTEM C HCITOJIB30BAHHEM OOBEKTHO-
OPUECHTUPOBAHHOTO TIOAX0/1A;

— HaBBIKAMH MTPOrPAMMHUPOBAHUS HA A3bIKaX BBICOKOTO YPOBHS, a TAKXKE pabOTHI B
Marematuueckux nakerax Matlab, MathCAD.

2. PEAJIN3ALIASI KOMIETEHLUIA
2.1 Komnerenmuu OIIK-2

OIIK-2: CriocoGHOCTh OCBauBaTh METOAUKH MCIIONB30BAHUS MIPOTPAMMHBIX CPEJICTB JUISl PEIICHUSI
MIPAaKTUYECKUX 3a/]a4.

Jis hopMUpOBaHUS KOMIIETCHIMH HEOOXOAMMO OCYIIECTBHTH PSI 3TAloB. ODTarbl (HOPMUPOBAHUS
KOMIIETSHIIUN, IPUMEHSEMBIE JIJISL 3TOTO BUBI 3aHATHI U UCIIOJIB3YEMbIE CPEJICTBA OLCHUBAHHUS, MTPE/ICTABICHBI
B Tabimie 2.

Tabéamnua 2 — Dransl GOPMUPOBAHHUS KOMIIETESHIMH U MCIIOJIb3yEeMbIe CPEJCTBA OI[CHUBAHUS

CocraB 3HATDL YMmethb Baagern
Conepsane METOJIUNKHU UCHOIb30BAHUS YUTATh U COCTABIATh MEeTOAaMHU, pUeMaMu U
BTEHOB MIPOTPAMMHBIX CPEIICTB IS JIOKYMEHTBI crroco0aMy UCIIOIBL30BaAHMS
pelLICHUS TPAKTUYECKUX MaTeMaTUUECKOr0 aHaIn3a OCHOB MaTEMaTUYECKHUX
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3a51a4 pOOOTOTEXHUKH
(OIIK2);

HACTPauBaTh ¥ HATAKUBATh
MPOrpaMMHO-aNapaTHBIX
KOMILIEKCHI pOOOTOTEXHUKHU
(OIIK2);

po0JIeM POOOTOTEXHUKH
(cTaThm, MOKJIAIBI, OTYCTHI)
(OIIK2),

OCHOBBI TEOPUHU
BEPOSITHOCTH U
MaTEeMaTHYECKON
craructuku (OI1K2);
HCTIOJIB30BaTh OCHOBBI
MaTeMaTHYECKUX 3HAHUU
pu pa3paboTKe METOIUK
(OTIK2),

3HAHUU B PEIICHUU 33124
POOOTOTEXHUIECKUX CHCTEM
(OIIK2), wnactpauBaTh
MPOrpaMMHO-aNnapaTHbIS
KOMILICKCHI JUUTSl PEIICHUS
MPaKTUIECKUX 337124
(OIIK2),

Buabl 3aHaTHH

Jlexmmm,
MIPaKTHYECKUEC 3aHITHSI,
CPYIIOBBIE KOHCYIbTAIIUN

IIpakTrueckue 3aHsATHsA,
BBITIOJTHEHHE JOMAIITHETO
3aganus, CPC

[IpakTrueckue 3aHITHSA,
CPC

— Tecr;
— KontponsHas pabora;

— IIpoBepka npaBUIBHOCTH
BBIITOJIHEHHS] IPAKTHYECKHUX

— IIpoBepka npaBUIBHOCTH
BBIIIOJIHEHUS IIPAKTHYECKUX

Hcnonb3yemMbl — Pedepar; 3a/1aHu; 3a/1aHUH;
e CPecTBa | _ TIyd. sauer. — KonTtponbHas padora; — KonTtponbsHnas padora;
OLCHUBAHUA — Koncnexr — Koncnexr
CaMOCTOSITETFHON PadOTHI, CaMOCTOSITENTLHOU PabOTHI
— Jlud. 3ayer.

O6H_[I/IC XapPaKTCPpUCTUKU nokaszareyied u KpUTCPHUECB OLCHHMBAHHA KOMIICTCHIIMM Ha BCEX OJTalax
MpUBEIeHBI B Tabmuie 3.

Taoauna 3 — OOmmue XapakTepUCTUKH NIOKa3aTelei U KpUTEpUeB OlICHUBAHHSI KOMITETCHITUH 110 ATaraM

Iloxa3aTesim 1 KpUTEPHUH 3HaTh Ymern Bnapern
O06uamaer O06amaeT quamna3zoHoOM
(haKTHUECKUMH U NPaKTHYECKUX YMEHHH,
TEOPETUUECKUMHU TpeOyeMbIX ISt Kontpommpyer patory,
OTJIMYHO p peby MIPOBOJIUT OLICHKY,
. 3HAaHUSIMHU B TIpeenax PasBUTHS TBOPUYECKUX
(BBICOKUI YPOBEHb) N . COBEPILEHCTBYET
n3ydaeMoi obiactu ¢ pelIeHMIA, .
nercTBus paboTh
MMOHUMaHNEM TPaHUIL abcTparupoBaHust
NPUMEHUMOCTH npobiem

OO0nagaeT Auana3oHOM
IIPaKTUYECKUX YMEHHUH,
TpeOyeMBbIX IS

beper oTBETCTBEHHOCTH
3a 3aBeplIeHHe 3ajay B
UCCJEeI0BaHUU,

3naeT QakThl,
MPUHIIMITBL, TIPOLIECCHI,

XOPOLIO
N o01re MOHATHUS B pereHus npucnocabIuBaeT cBoe
(0a30BBIi YPOBEHB) N
npezenax u3ydaeMon OTIpeJIeIIEHHBIX MIOBEJICHUE K
obmactu poOieM B 00acTH 00CTOSITENILCTBAM B
HCCIIeI0BaHUS peueHnn npodieM

Ob6nagaer yMeHHUIMHU Ha
HU3KOM YpOBHE,
KOTOpBIE HE
JOCTaTOYHBI JJIS
BBIIIOJTHCHUS JaXKE
MPOCTHIX 3a/1a4

O0aaeT HU3KUM
YPOBHEM 00X
3HAHUH

YAOBJETBOPUTEJBHO
(HU3KHI YPOBEHb)

PaGoraer Tospko mpu
OpSIMOM HaOJIIOJJCHUN

@opMyIHpOBKa TOKa3aTeIe 1 KPUTEPUEB OIICHIUBAHUS JAaHHON KOMITETEHIINH MTPHUBEeHA B TabmuIe 4.
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Iloka3zaTenu n

(OIIK2);

POOOTOTEXHUUIECKHUX
cucrem (OIIK2);

3HaTh Ymerhb Baanern

KpuTepuu

— 3HaeT, ¢ KaKUMU — VYwmeeT ynTaTh U — Bmaneer meTogamu,

MaTEeMaTHYECKUMU 3HAHUSMU | COCTaBJIATh JJOKYMEHTBI MpUEeMaMHU U

CBfA3aHA MOCTAHOBKA 337a4 m0060#1 MaTeMaTHUECKON Croco0aMu OCHOBEI

POOOTOTEXHUICCKUX CHCTEM cnoxxkaoctu (OIIK2); MaTeMaTHIECKUX

(OIIK2); — VYMeeT uCronbp30BaTh 3HaHu B 001aCTH

OTJIMYHO — 3HaeT, B 4eM OCHOBEI MaTeMaTHICCKHX ITaHUPOBAaHUA

(BBICOKHI 3aKJIIOYAOTCS OTIIMYUS 3nanwmii (OI1K2); 3KCH3PH‘MeHTa
ypOBeHb) OCHOBHBIX ME€TOJ0B — VMeeT UCIOJIb30BaTh (OHKZ),

POOOTOTEXHUYECKHUX CHCTEM COBpEMEHHEIE — Cmoco0eH 4uTarth u

(OIIK2); WH(POPMAITHOHHO- ITIOHUMATh

— TloHuMaet BaHYO POJb KOMMYHUKALIMOHHBIX MAaTEMAaTHICCKYIO

CTaHJApTU3ALUH IPABUII TEXHOJIOTMHU U1l pELIEHUS mareparypy (OIIK2);

POOOTOTEXHUYECKUX CUCTEM 3aJ1a4 POOOTOTEXHUUCCKUX

(OIIK2); cucreM (OIIK2);

— 3HaeT, KaKUMU — YMeeT uuTaTh U — Brnageer metogamu,

OCHOBHBIMU COCTaBIISITh OCHOBHBIE MpHeMaMy U

MaTEeMaTHYCCKUMU 3HAHUSAMH, | JOKYMEHTHI crocobamu

3aKOHAMH ¥ METOIMYECCKUMHU POOOTOTEXHUUIECKHUX POOOTOTEXHUYIECKHIX

YKa3aHUSIMHU cucreM (OI1K2); cucreM (OIIK2);
XOPOIIO PErIaMEHTHPYIOTCA METOAbBI — VYMeer ucroap30BaTh — Cnocoben

(6a3031,1i71 ypOBeHL) pO6OTOT.eXHI/I‘ICCKI/IX CUCTEM COBPEMEHHBIE IIOHUMATh

(OIIK2); MH(POPMAITUOHHO- coJiepKaHue

— IloHuMaeT BaxHYIO POJIb KOMMYHHUKAIIMOHHBIX OTUYETHOCTH B 00JIaCTH

CTaHIapTH3AIHNA TIPABUIT TEXHOJOTHH IS TOUCKA POOOTOTEXHUIECKHX

POOOTOTEXHUYECKHUX CUCTEM pemeHuid B obnactu cucrem (OIIK2);

YAOBJIETBO-
PUTEJIBHO
(HM3KUH YPOBEHb)

— Hwmeer npexacrasienue o
HOPMAaTUBHOU
periaMeHTaluy IpaBuil
POOOTOTEXHUYECKUX CHCTEM
(OIIK2);

[ToHuMaeT Ba>KHYIO POJIb
cTaHaapTU3ali METOI0B B
0b61acT pOOOTOTEXHIHIECKHUX
cucrem (OIIK2);

— VYMeer ucnosbp30BaTh
COBPEMEHHBIE
MH(POPMAITUOHHO-
KOMMYHHKAIHOHHBIX
TEXHOJIOTHH JUTS PEIICHHS
OCHOBHBIX 33/1a4
POOOTOTEXHUIECKHUX
cuctem (OI1K2);

— Brmageer ocHoBaMu
METO/a
POOOTOTEXHUIECKHIX
cuctem (OI1K2);

2.2 Kovmnerennuu OITK-4
OIIK-4: CrtocoOHOCTh y4acTBOBATh B HACTPOMKE M HAIAKE TIPOTPAMMHO-AIIAPATHBIX KOMIUIEKCOB.

Hnst popMupoBaHHs KOMIETEHIMHA HEOOXOJMMO OCYIIECTBUTH PSJi ITarmoB. JTamnbl (HOPMHUPOBAHUS
KOMIIETEHIIMM, TPUMEHSAEMBIE JIJIS1 TOTO BUABI 3aHIATUM U HCIIOJIb3YEMBIE CPEJCTBA OLICHUBAHUS, IIPEICTABIICHBI

B Tabimie 5.

Tabéamua 5 — Dransl GopMUPOBAHUS KOMIIETESHIMH 1 MCIIOJIb3YEMbIC CPEICTBA OIICHUBAHUS

CocTaB 3HaTL Ymernb Baanern
— OCHOBBI — HCIOJIb30BaTh COBPEMEHHbBIC — COCTaBJICHHEM
Conepxanue MaTEMaTUYECKOr0 aHAJIN3a, rnH(OPMaITMOHHO- WHPOPMAITUOHHBIX U
Y TAIIOB TEOPUH BEPOATHOCTH, KOMMYHHKAIIMOHHBIX TEXHOJIOTHU U HMHTALHOHHBIX
MaTeMaTHYECKOM MIPOrpaMMHBIC CPEICTBA JIS MoJieTIei, OCHOBaMH
cratuctuku (OI1K4), peIeHusT MaTeMaTHIEeCKUX 3a1a4 paboTH B
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BHI[I)I 3aHATHIA MPAKTUYCCKUC 3aHATUA,

TpYyNIOBLIC KOHCYJIbTAllUN

BBITIOJTHEHHE JOMAIIHETO 3aJaHts,
CPC

—  OCHOBBI CHCTEMHOTO U pobotorexuuku (OI1K4); TBOPYECKOM
IPUKJIATHOT'O — COCTaBJATHh OTYETHBIEC JOKYMEHTHI | KOJUICKTHBE
MPOrpaMMHUPOBaHUS 1 10 pe3yJIbTaTaM PemieHus (OIIK4).
METOJIOJIOTUIECKHE MIPaBIJia | ITOCTABICHHOW 33J]a9X C TIOMOIIHIO
BEJICHUSI MaTEMAaTUYECKUX BBIYUCITUTENBbHBIX cpencTs (OI1K4),
pacyeToB COrjaacHO HUHTEPIPETUPOBATH PE3yIbTaThl
dJIeMEHTaM TIPEeIMETHOM 00pabOTKH 3KCIIEPUMEHTAITBHBIX
0011acTH POOOTOTEXHUKH JAHHBIX U JENIaTh HAyYHbIC BHIBOIBI
(OIIK4) B HaNpaBJIeHUH POOOTOTEXHUKU
(OIIK4).
Jlexnuu, IIpakTrueckue 3aHATHsA, [IpakTrueckue

3ansaTus, CPC

— IIpoBepka npaBUIBHOCTH
BBINOJIHEHHS IPAKTUYECKUX
3aJIaHNM;

— KonTtponbsnas padora;

— KoncnekT camocTosTensHON
paboThr;

— IIposepka
MIPABWJIBHOCTH
BBITIOJTHEHHS
IPaKTUYECKUX
3aJIaHUM;

— KonTtponbshas

— Tecr;
— KonTtponsHas pabora;
— Pedepar;
Hcnonbzyembr, — Hud. 3auer.
€ cpeacTea
OlleHNBAHUS

— Jud. 3ager.

pabora;

— Koncnekr
CaMOCTOSATCIBLHOM
paboTHI

OO0mue XapaKTepUCTUKA IOKa3aTeen

MPUBEICHBI B TaOIHIIE 3.

U KPUTCPHUEB OLCHHUBAaHHA KOMIICTCHIIMM Ha BCEX OJTarax

dopMynHpoBKa MMOKa3aTenell 1 KpUTEpHUEB OLEHUBAaHUS JAHHOW KOMITETCHITUH MTPpUBeIeHa B Tabuie 6.

Tabauua 6 — [TokasaTenu U KpUTEPUH OLIEHUBAHUS KOMIIETEHLIUU Ha 3Tanax

Iloka3zaTtenu u
3HaTh YMerh Baagern
KpUTEepuu
— TI'my6oxo nmoHumaer — VYMeer CoCTaBIIATh U — Buageer
OCHOBEI MaTEMATHIECKHUX aHaIU3UPOBATh MaTeMaTHIECKUMU
3HAHWH, METOIOJIOTHIO MpOrpaMMHOE METOJIAMU CBS3U
MMOCTAHOBKH 33124 obecrieueHre B 00J1aCTH OCHOB TIPEIMETHOMN
OTJIMYHO POOOTOTEXHUYECKUX CHCTEM POOOTOTEXHUUIECKHUX obnacTu u
(BbICOKHIA (OIIK4); cuctem (OI1K4); POOOTOTEXHUIECKHIX
YPOBEHB) — 3naeT GhopMbI — VYwmeer hopMupoBaTh cuctem (OI1K4).
MIPEJICTABJICHUS PE3YJIbTaTOB OTYETHI B 00JIACTH
HU3MEPCHHMI B POOOTOTEXHUUECKHUX
POOOTOTEXHUIECKHUX cuctem (OI1K4).
cucremax (OIIK4).
— IloHMMaeT METO10I0THIO — VYMeeT coCTaBATh — Bmageer
POOOTOTEXHUYECKHUX CUCTEM MPOrPaMMHBIN KOJI B HEKOTOPBIMHU
(OIIK4); obmact METOJIaMH OCHOB
XOPOHIO — 3HaeT, KaKHe CyILIECTBYIOT pO6OTOTeXHI/I‘IeCKI/IX MAaTEMATHYCCKHUX
(6a30Bblii ypOBEHB) (HOpMBI M METOIBI cucreM (OI1K4); 3HaHWH, dJIeMEHTaMHU
POOOTOTEXHUIECKUX CHCTEM — VYwmeer hopMupoBaTh aHaimsa
(OIIK4). OTYETHOCTH B 00JIaCTH POOOTOTEXHUIECKHX
POOOTOTEXHUIECKHIX cucrem (OIIK4).
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cuctem (OI1K4).
— IlonnMaeT METOIOTIOTHIO — Hmeet mpencrasienune o | — CrnocoOeH
YJIOBJETBO- BEJICHUS] pOOOTOTEXHUYECKUX | METO/ax MOHHMATD HA3HAYCHUE
PUTEJIBHO | cHcreM (OIIK4). POGOTOTEXHUIECKHX POGOTOTEXHUYECKHX
(HM3KHIi ypOBeHb) cucreM (OIIK4). CUCTEM, 3HAET COCTaB
MaTEeMaTHYECKUX
moaxonos (OITK4).

3. THIHOBBIE KOHTPOJIbHBIE 3AJAHUSA
Jns peasm3anyy  BBILIETIEPEUMCICHHBIX 3aJad OOYy4eHHs HCIONB3YIOTCS CIEIYIOLINEe MaTepHalbl:

TUIIOBbIE KOHTPOJIbHBIC 3aJaHUsI WIKM UHBIE MaTepualibl, HEOOXOIUMBIE IJIsl OLICHKH 3HAHUH, YMEHHUH, HaBBIKOB
U (WIM) ONbITAa JEATENbHOCTH, XapaKTePU3YIOIINX 3TaIlbl (POPMUPOBAaHUS KOMIIETEHIIMH B MPOLECCe OCBOCHUS
00pa3oBaTeIbHON NIPOrpaMMBbl, B COCTaBe, IPUBEICHHOM HIKE.

3.1 TeMbl NpaKkTHYECKUX 3aHATHI
PA3AEJ 1. IEJIb X 3AJTAYU KYPCA. CoBpeMEHHOE COCTOSIHUE U TEHICHUUHU Pa3BUTUS CPEACTB
OUYYBCTBJICHHUS TPOMBINUICHHBIX po0oToB. MHpopmarmonHoe obecneueHue PTC. Poab uH(DOpMAIMOHHBIX
YCTPOICTB B TOBBIIICHUH YPOBHS OOIIEHHUS uyesoBeka ¢ poborom. JlaTunmk kak mpeoOpa3oBaTeib CHUTHAIIOB.
OcHoBbI Teopun norpentHocTei. Knaccudukanus nadopmarmonssix yerpoiicts PTC.

PA3SJIEJ 2. CUCTEMbBbI U3MEPUTEJBHBIX MEXAHWU3IMOB W HNPUBOPOB. Awnanoro-
nudpoBoe mpeoOpazoBaHWe cuUTHama. V3MepuTenbHble MOCTBHL. YHHU(DUIMPOBAHHBIE H3MEPUTEIIbHbIE
npeoOpa3oBaTeay U KOMMYTaTopbl. ONTO3IEKTpOHHbBIE N3MepeHusl. M3MepHuTeIbHble ACTUTENN HANPSDKECHUS U
IIYHTBl TOKa. M3mepenue snexkTpuueckux mapamerpoB. CormacoBanue ycrpoiictB. Haznauenue
WHPOPMALIMOHHBIX CHCTEM HEMOCPEACTBEHHOro KoHTakTa. OOmee ycrpoiictBo. OO0nacTe MpUMEHEHHS.
Knaccudukamms. MeToapl m3MepeHUs] MUKpO mepeMenieHni. ONTHYecKuii, eMKOCTHbIE, WHIYKIIMOHHBIE H
JIpyrue U3MEpPUTENIM MHKpO TiepemenieHuit. CpaBHHUTENbHAS XapaKTEPUCTHKA M O0JacTH TMPUMEHEHUS
Pa3IMYHBIX TUIOB IpeoOpa3oBaTeseil Cril, MOMEHTOB U AaBIICHUSI.

PA3JIEJL 3. HABHAYEHHUE TAKTWJIBbHBIX JATYUKOB. Knaccudukamms. TaxTuinbHbe
Matpuiibl. O61iee ycrpoiictBo. OOnacts nmpuMeHeHus. TpeOOBaHUS K TaKTHUJIBHBIM MaTpuilaMm. TaKTHUIIbHBIC
MaTpHUIIBI C BBICOKOW pa3pemiamleid CIIOCOOHOCTBIO. YTJIEBOJIOKOHHBIE MaTpullbl. ONTO3JIEKTPOHHbBIE
TaKTWIbHBIE MaTpulbl. llepCcHekTHBBI HWHTErpalMyd TaKTWIBHBIX cUcTeM. IlpomblieHHBIe 00pasibl
TaKTUIBHBIX MaTpull. [Ibe30pesncTuBHAs “UCKycCTBEHHAs KoXa . MarHUTOCTpUKIMOHHAsA MaTpuna. [Ipumepsr
WCTIONB30BaHMS TAKTHIBHBIX MaTpuil B po0oTax (TaKTWIBHBIM CTONWK, TAKTWIBHAs Kamepa, 3axBaT C
TaKTWIBHBIMH MaTpULAMHM B TyOKax). TakTuibHbIE MaTpHUIBl ISl PAclo3HaBaHUS TPEXMEPHBIX OOBEKTOB.
Uronpyateie MaTpuipl. AJITOPUTMBI  pacliO3HABaHUS TaKTWIBHBIX o00pa3oB. OOpaboTka OWHApHBIX U
MOJYTOHOBBIX ~ TaKTHJIBHBIX 00pa3oB. JlaTuWkuM TpocKanb3biBaHUS. POIWMKOBBIE, HMHAYKIUOHHBIE |
OIITOIEKTPOHHBIE TATUYUKH NPOCKajb3biBaHUs. [Ipobiembl onpeneneHns BEKTOPOB CKOPOCTU M HalpaBJICHUS
MPOCKAJIB3bIBAHMUS C TOMOLIBIO TAKTHIIFHBIX MaTPHIL C BHICOKOH pa3pelaroieii cnocoOHOCTBIO.

PA3JIEJI 4. HASBHAYEHUE CT3. Ilpunmun neiictBus. Ctpykrypa tunmmuHord CT3. Bocmpustue
nzo0paxenus. llpenBapurenvHas oOpaborka. OOyuenuwe. PacmosnaBanume. Ilpunstie pewmenuid. OOnactu
npumenenuss CT3. Monenb uzobpakenus. [Ipo0sieMpl IIBETHOTO U TPEXMEPHOTO 3pEHUs. DICKTPOHHO-JTyUEBbIC
natankd CT3. Kpemumkon, BumekoH, muccektop, [I3C marpurel. @otoymHox)uTenu. [IpuHIUN nelicTBUS.
Texnuueckue xapakrepuctuky. O0aacts npuMeHenus. [lepcrnextussl pazsutus. Teeprorensusie gatunku CT3.
[lepcriekTHBBI CO37aHMsI MHTETPATIBHBIX TBEPIOTEIBHBIX JATUUKOB. OJEKTPUYECKHE DKBUBAJICHTHBIE CXEMBI.
Onextpocraruka. Juaamuka. Llymer. [Ipaktrueckne acnextsl npumenenns CT3. Tumbl mpruGopoB OCBEIICHHUS.
OcHoBHbIe crocoObl UX pazMmernieHus. OcBelUIeHne MCTOYHUKAMHU CTPYKTYPHUPOBAHHOTO W3IydeHHUs. MeTosl
HacTpoiku kKamepsl. CriocoObl pazmMermieHus kamep. OcoOeHHOCTH pa3MelleHus1 kamepsl Ha pyke. CTpyKTypa
tunmaHoit CT3. Ilpumepsr. Texamueckue XapakTepUCTHKH, CIIOCOOBI skcrutyaranuu. llpumenenne CT3 mus
BBIUMCJICHUA TapaMeTpoB ToJjoxeHus netaneil. Ilomokenme mneHtpa wmacc. MomeHTsl. OpueHTanus.
Crnenmanu3upoBaHHble anropuTMbl. OCOOCHHOCTH ONpeAesieHHsT KOH(UTYypaluy ABWXKYIIUXCS OOBEKTOB.
[Tpumenenne CT3 a1 aBTOMAaTHYECKOTO BRIOOpa KOH(UTYpariu 3axBara aeraineii. OCOOCHHOCTH BBIYHCIICHHUS
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KOH(UTYpalluu TPEXMEPHBIX IEpeKphIBaromuxcs Aeraiei. [Ipumepsl poOOTH3MpPOBAHHBIX cHCTEM pa3dopa
neTanei u3 HaBana. [lepcreKTUBEI MpoMbIIIeHHOro puMeHeHus CT3.

PA3JIEJ 5. CTPYKTYPUPOBAHHBIE KABEJIbHBIE CUCTEMBbI. Knaccudukarus u cTpykTypa
CKC. Ilpubopsl muarHocTuku KabembHBIX cucteM. llInabl mpubopos. Jlmanu mepenaun curHaia. Ilomabmenne
MMOMEX B M3MEPHUTEIBHBIX YCTpOiCcTBax. BonmokoHHO-omThyeckue NMMHUN. MonmemHas cBsi3b. Knaccuduxarms
nctouHnkoB Oecniepedoitnoro nuranus (MBIT). O6mactu npumenenus. OCHOBHBIC MapaMeTpbl U KaTErOpHUU
14118

PA3JIEJ 6. TOYEYHBIE U UHTEPBAJIbHBIE OLIEHKU PE3YJIbTATOB HABJK/JEHUS.
dopma 3ammcu pe3yNbTaTOB HAONIONCHUN. AHaJNINM3 CUTHAJIA: TApMOHMK M criekTpa. OpraHu3aius CUCTEMbI
00paboTku nH(OpMaINK, cOCTaB U (PYHKIFOHAIBbHAS CXeMa CHCTEMbI; MHUKPOTIPOIIeCCOpHas 00paboTKa JaHHBIX
B MH(POPMAIIMOHHBIX CUCTEMAaX; aJTOPUTMHUYECKOE U MPOTPAMMHOE OOecrieueHrue WH(GOPMAITMOHHBIX CHUCTEM.
XapakTepucTuKa 3a7a4 ¥ MapaMmeTpoB KOHTPoJist. KOHTPOIh HHCTPYMEHTA.

3.2 IIpumep BapHaHTOB KOHTPOJIBHBIX PadoT
IIpumep BapuaHTa 3a1aHNs KOHTPOJIbHOI padoThl 0 pa3neny 1
1) paspabareiBaTh MakeThl HWH(POPMAIMOHHBIX, 3JIEKTPOMEXAaHHYECKUX, DJIEKTPOTHAPABINYECCKUX,
9JIEKTPOHHBIX M MUKPOIPOLECCOPHBIX MOAYJIEH MEXaTPOHHBIX U POOOTOTEXHUYECKHX CHCTEM;
2) pa3pabatbIBaTh MPOrPAMMHBIE CPEICTBA MAKETOB; MMPOBOIUTH HACTPOUKY U OTIAIKy MAKETOB;
3) IPUMEHATh KOHTPOJBHO - U3MEPUTEIbHYIO ammnapaTypy Ui ONpeNeNeHUs] XapaKTepUCTUK U TapaMeTpOB
MAaKeTOB;

IIpumep BapuaHTa 3aJaHNsl KOHTPOJIbHOI PadoTHI 0 pa3jesy 2
1) BecTH maTeHTHBIE HUCCIEJOBAHUS B 00JacTH Mpo(eCCUOHANTBHON NeSTeIbHOCTH;
2)  BBHINONHATH  pacueTHo-Tpadmdeckue  paboOTel MO  MPOCKTHPOBAHUIO  MH(POPMAIMOHHEIX,
3JEKTPOMEXAHUYECKUX, NIEKTPOrUAPABINUECKUX, NIEKTPOHHBIX U MUKPOIPOLECCOPHBIX MOAYJIEH MEXaTPOHHBIX
1 pOOOTOTEXHHUYCCKUX CUCTEM;
pa3padarsiBaTh (QyHKIMOHAIEHBIE CXEMBI;

IIpuMep BapuaHTAa 3aaHUs KOHTPOJLHONH padoThl IO pa3aeay 3
1) npoBOMTE SHEPTETHUYECKHUIA pacyeT U BHIOOP UCIIOIHUTEILHBIX SJIEMEHTOB;
2) BECTH aHAITU3 YCTOMYMBOCTH, TOYHOCTH M KQ4ECTBA MPOIECCOB YIPABICHUS,

IIpuMep BapHaHTA 33JaHNSA KOHTPOJLHOH padoThI IO pa3aeay 4
1) mpOBOUTE PEryIMPOBOYHBIE PACUETHI - CHHTE3 AITOPUTMOB YIIPABJICHUS U KOPPEKTUPYIOINX YCTPOUCTB;
2) BecTH pa3pabOTKy alrOPUTMOB U IPOTPaAMMHBIX CPEICTB peaIU3alii KOPPEKTUPYIOIIUX YCTPOWUCTB,;

IIpumMep BapuaHTa 32JaHUS KOHTPOJILHOM Pa00ThI 10 pa3feny S
1) BecTH pacyeThl AEKTPUUESCKUX IIeTeil aHAIOTOBBIX U HU(POBBIX AeKTpoHHbIX ycTpoiicTs (ITK-3);
2) pa3pabarTsiBaTh KOHCTPYKTOPCKYIO NPOEKTHYI MOKYMEHTAIUIO 3JIEKTPHYECKUX U IIEKTPOHHBIX
y3JI0B (BKJIIOYas MHUKPONPOLECCOPHBIE) MEXATPOHHBIX WM POOOTOTEXHUYECKHX CHUCTEM, NPUHLHUIIHATIBHbIC
JIEKTPUUECKUE CXEMBI, IEYATHBIE MJIATHI, CXEMBI Pa3MELLIEHHS, CXEMBbI COEMHEHUSI.

3.3 JlomaniHee HHANBHAYAJIbHOE 3aJaHUE

1. CocTaBUTH CIIOBapbh TEPMUHOB U OIpeAelicHui HanpaBieHus «P000TOTeXHMYeCKHE CUCTEMBbD)

2. CocTaBUTh CMCOK OCHOBHBIX QJITOPUTMOB HarpasicHus «P000TOTeXHHYECKHE CUCTEMBbD)

3. CocTaBUTh CITUCOK IIPOrPaMMHOI0 o0ecrieueHus B 001acTu HarnpasieHus «PodoToTexHnyeckue
CHCTEMbI»

4. Yto Taxoe «Po00TOTEXHHUYECKHE CHCTEMBI»? Moeib, IJIaH, aHaJIN3.

5. Kakwne ycrpoiicTBa BKIII04eHBI B «P000TOTEXHHYECKHE cUCTeMBbI». Moenb, TUIaH, aHau3.

6. Kakue HayuHble HanpaBleHUs TO3BOJISIIOT YNIPABIATh «POOOTOTEXHHYECKMMH CHCTEMAMM.

3agaHue BKIIOYACT BRIMTOTHEHHE 6 TyHKTOB. [[aHHBIE ISl BRIMTOTHEHUS 3aaHUs KaXIBIA CTYICHT
MOJIy4aeT HHAUBUIYAITBHO.

3.4 TeMbl 1)1 CAMOCTOATEILHOI PadoThl (TeMbI pedpepaToB)
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[MousTHs ¥ TPUHIUTIBI TeOpUH «P0GOTOTEXHUYECKHE CHCTEMBIY.

3amaun TIaHUPOBAHUS U 00PabOTKH SKCTIEPUMEHTOB IS «POOOTOTEXHUYECKUX CHCTEM).
[Nonsitue ynpapienus: «P0o00TOTEXHHYECKHMH CHCTEMAMHEY.

Kocmuueckue «P0o00TOTEXHHYECKHE CHCTEMBIY,

DBpHUCTUYECKOE TTOCTPOCHUE ONTUMAITLHBIX TUIAHOB JIBUXKCHUSI MEXaHU3MOB «P000TOTEeXHHYECKUX
CHCTEM.

6. MeToabl IIaHUPOBAHMS MIEPEMEIICHHS MIEMEHTOB «POOOTOTEXHHYECKHX CHCTEM),

gk~ wnN e

35 Bonpocs! u 3axaum A8 NOATOTOBKH K 3a4eTy
(3151 CTY/A€HTOB, He BBINOJTHUBIINX BCe 32JaHNUS B TeUeHHE CeMecTpa)

. Uro Ha3bIBaeTCs MeXaHHU3alMel MPON3BOICTBEHHOTO Mpolecca?

. UTo Ha3pIBaeTCs aBTOMAaTH3alUeH MTPOU3BOJICTBEHHOTO TIporecca?

. Uro Taxkoe aBToMart?

. Uto Takoe nomyaBTOoMar?

. Uro mpexcraiseT co00if aBTOMaTHYECKHil porecc?

. Uro mpexcrasiseT co0oii moryaBToOMaTHUECKU Tporiecc?

. Uro npencraBiseT coOoi Oe3F0AHbBIN peKUM PabOThI?

. Yto Ha3pIBaeTCA YaCTUYHOM aBTOMAaTH3aIMEN?

. Uto Ha3bIBaeTCS KOMIIEKCHON aBTOMAaTH3aUei?

10. Yto Ha3pIBaeTCs MOTHON aBTOMaTH3aen?

11. Yto Ha3pIBaeTCs CTETIEHBIO ABTOMATU3ALIUN IPOU3BOICTBEHHBIX ITPOLIECCOB?

12. K xakomy KTy 00pabOTKH MOKHO OTHECTH padoTy Ha ctaHke ¢ UITY?

13. Yto Takoe ['TIM (rnbxuii mpon3BOJCTBEHHBIN MEXaHHU3M)?

14. Kakoil CTpyKTypHBIH IepedeHb OTpakaeT MOJHbIA cocTaB ['AY (rnbkoe aBTOMaTH3MPOBaHHOE
YCTPOKHCTBO)?

15. Uto Ha3piBaeTCs THOKOCTHIO IPOU3BOJCTBEHHOTO Tpoiiecca?

16. Oco6eHHOCTh YHUBEPCATBHBIX CTAHKOB.

17. YeM oTnryaeTcst aBTOMAT OT MOJyaBTOMaTa?

18. OcobeHHOCTH ABYXIMKJIOBOW HAAIKHA U TPEXIIUKIOBOH.

19. K xakomy mukiny o6paboTKH MOXHO OTHecTH paboTy Ha craHke ¢ UIIY (umcioBoe mporpaMmHoe
yrpasiieHue)?

20. Yro Ha3piBaeTCs CTAOMIBHOCTHIO 00pa0OTKN?

21. YTo CONEp>KUT MPOIIECC MPOTPAMMUPOBAHMS?

22. Yro xapakTepu3yeT CI0KHOCTh 00paboTKu?

23. Pabortsl B ycnoBusx ['TIC (I'nOkue mpou3BOACTBEHHBIE CUCTEMBI).

24. llenecoobpasnocts npumenenus [ TIC?

25.0cHoBHbIe TepMmuHbI 1 onpeaenerus ['TIC.

26. IMoapaznenenus ['TIC o opraHn3aiMOHHBIM MPHU3HAKAM.

27. POOOTH3MPOBAHHBII TEXHOJIOTHYECKUH KOMITJIEKC.

28. Cucrema obecnieuenus pynxnuonuposanus ['TIC.

29. Omnpenenenne norpedHOoCcTH B PTK (p0oO0TOTEXHUIECKUIT KOMILIEKC).

30. Yo Takoe I'TIM (poGoToTeXHUUECKHN MEXaHU3M)?

31. Kakoii cTpyKTypHBIH EpedeHb OTpaXkaeT NOIHbIN cocTaB 'AY?

32. Yo takoe PTK (poGoToTexHUUECKHA KOMILIEKC)?

33 B uem paznuune mexay [ TIM u PTK?

34. Yro takoe ACHO (aBTOMaTHU3MpOBaHHAasI CUCTEMa HHCTPYMEHTAIBHOT0 o0ecriedeHus)?
35. Ha xakux npuHIMIAx J0JDKHA (GOPMUPOBATHCS aBTOMAaTHU3MpOBaHHas cucteMa KoHTpodsi B [ TIM?
36. Uro mpeacTasiseT co0oi TpaHCTIOpTHO-CKIaacKas cucrema [ TIC?

37. Yto Takoe cucreMa akTUBHOTO KOHTPOJIA?

38. Uto Takoe KOCBEHHBII KOHTPOJIb NHCTPYMEHTa?

39. Uro nomxHa obecrieunBate ACUO?

40. Kakue TpaHCTIOpPTHBIE CPEICTBA UCHOIB3YIOTCS MPHU JIMHEHHOM MPUHIUIIE KOMIIOHOBKH CKIIQJCKON
cuctemsl B [ TIC?

O 0 1N LN Wi~
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4, METOAMYECKHUE MATEPHAJIbI
Jns obecniedeHuss Tporiecca OOYYCHHST W pEIICHHS 3aqad OOYYEHHs HWCIONB3YIOTCS CIIEAYIOIINE
MaTepHUabl, ONPEACIISIONINE MPOIEAYPHl OIICHUBAHUS 3HAHUM, YMEHUH, HABBIKOB U (WJIM) OTBITA ACSITEIBHOCTH,
XapaKTepPHU3YIOIIUX dTabl JOPMHUPOBAHHS KOMIIETCHIINH, B COCTaBe:

—  Hpob6or, ITaBen HukonaeBuu. Teopust ommbok n 00paboTKa pe3yabTaTOB M3MEPEHUH : ydyeOHoe
nmocooue / II. H. [dpoGor ; MunucrepctBo oOpa3oBanus u Hayku Poccuiickoii ®enepanuu, Tomckuii
TOCyIapCTBEHHBIN YHUBEPCHUTET CHUCTEM YIPABICHHS B paguodneKTpoHukn. - Tomck : TYCYP, 2011. - 83 c. [B
oubmmorexke TYCVYP — 20]

Yueono-memoouuecxkoe nocodue no camocmoamensroii pabome cmyoenmos

Yueono-memoouueckoe nocobue no camocmosamenvHoil pabome cnyoenmos

—  Karaes M.IO. YUEBHO-UCCIJIEJOBATEJIbCKASI PABOTA-1. Meroauueckue ykKa3aHHs IO
MPOBENCHUIO KYPCOBOW Pa0OThI, MPAKTHUECKUX 3aHATUH M CAMOCTOSITENBbHOW paboTe CTYIEHTOB BCEX
(hopM 0OydeHHs IS HanpaBiIeHUs MOATOTOBKH OakanmaBpoB 230100 MudopmaTrka U BEIYUCIHTETbHAS

texunka — Tomck: TYCVYP, 2015. — 7 c. — [DOnekrtponnblii pecypc]. — Pexum nocryna:
http://asu.tusur.ru/learning/090301/d51/090301-d51-work.doc
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