MUHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3OBAHUS POCCUMCKOM
OENEPAIINN
denepanbHOE roCcy1apCTBEHHOE AaBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIIETO
o0Opa3oBaHUs
"CAHKT-IIETEPBYPI'CKHI1 TOCY JAPCTBEHHBIN YHUBEPCUTET
ASPOKOCMUMYECKOI'O [TPUBOPOCTPOEHUM A"

Kadenpa Ne 31

YTBEPX/AIO
PyxoBoauTens 00pa3oBaTeNbHOM MPOrpaMMbl

JIOII.,K.T.H.,JIOII.

(TOIDKHOCTB, Y. CTEICHb, 3BaHUE)

0.41. Conénasn

(MHULMAIB, haMUITHs)

(momuck)

«27» nroHg 2024 T

PABOYAS ITPOTPAMMA JJUCLAITJIMHBI

«Teopm[ ABTOMATHYCCKOI'O YIIPaBJICHUI»
(HaumeHOBaHUE AUCIMTUIHEL)

Kon nampaBnenus moaroToBKu/

13.03.02
CIEIUAIBHOCTH

HaumenoBanue HaIpaBJICHU
HOZ[FOTOBKI/I/ CIICHHUaJIbHOCTH

DNEKTPOIHEPTETHKA U SJIEKTPOTEXHHUKA

HaumenoBanue
udposas sHepreTrka
HaIpaBJICHHOCTH
®dopma 00yueHus 3a04Has
I'on npuema 2024

Cankr-IlerepOypr — 2024




JIuct cornacoBanus pabodeil mporpaMMbl AUCHUTIIMHBI
[Iporpammy cocraBui (a)

Cr.npern. 27.06.2024 H.B. PemernrnkoBa

(OKHOCTB, Y. CTEIICHB, 3BaHHE) (TmoxmuCh, fata) (MHUDHATEL, (HaMIIIH)

[Iporpamma ono6penHa Ha 3aceganuu kadeapor Ne 31

«27» nrons 2024 r, nporokos Ne 8

3aBeyromuii kadempoit Ne 31
I.T.H.,Ipo . 27.06.2024 B.®. lllumnakos

(y4. cTemneHb, 3BaHKE) (moanuch, nara) (MHUIMABI, HaMUIIH)

3amectuTenb qupekTopa MHCTUTYTa Ne3 o Mmeroanyeckoil pabore

Cr.mpen. 27.06.2024 H.B. PemierHukoBa

(LOIDKHOCTB, Y. CTEIICHb, 3BaHHE) (noamnucse, fpata) (MHULHATIBL, (aMUIIHS)



AHHOTaAITUI

HucuuiuinHa «Teopus aBTOMAaTHYECKOTO YHpPAaBICHHS» BXOAUT B 00pa30oBaTEIbHYIO
pOTpaMMy BBICIIETO 00pa30oBaHUs — MPOTrpaMMy OakallaBpHara 1o HaIpaBJICHHUIO TOJATOTOBKH/
cnenquanbHocT  13.03.02  «DnexkTposHepreTuka W AJIEKTPOTEXHUKA»  HAIPaBICHHOCTH
«IIudposas sneprerukay. Jucuurmimaa peanmsyercs kKadeapoi «Ne31y.

JlucuuiuinHa HauesneHa Ha ()OpMUPOBAHKE Y BBIITYCKHUKA CIEIYIOIINX KOMIETEHII:

[IK-5 «Cnoco0eH mnpoBOAWTH aHAJINW3 W KOHTPOJIb MAapaMeTpoB U YCIOBHUIl pabOThI
OTJIEJIbHBIX KOMIIOHEHTOB 3JIEKTPOIHEPTETUUECKOM CUCTEMBD»

ConmepxaHMe JUCLUIUIMHBI OXBAaTbhIBAET KpPYI BOIIPOCOB, CBSI3aHHBIX C H3YYEHHEM
TEOPETUYECKMX OCHOB M MPHUKJIAJHBIX AJITOPUTMOB pa3pabOTKU M HCCIEJOBAHUS CHUCTEM
aBTOMATUYECKOTO YIIPaBJICHHUS, B TOM YHCJIE:

- OCHOBHBIE TIOJIO)KEHUS TEOPUU YIPABICHUS, COBPEMEHHbBIE TEHACHLUUU B
Pa3sBUTHU U IPUMEHEHUH CUCTEM aBTOMATHUYECKOTO yIpaBJIECHUS.

- IPUMEHEHNE TEOPETUYECKUX 3HAHMW K PELICHUI0 KOHKPETHBIX HWH)KEHEPHBIX
3a/1a4 MPOEKTUPOBAHUS CUCTEM aBTOMATHUECKOI0 YIPaBJICHHsI pa3IU4YHbIMU 00bEKTAMU;

- UCIIOJIb30BaHUE COBPEMEHHBIX MAKETOB MAaTeMaTHYECKOrO0 MOJEIUPOBaHMS IS
pelLeHHs 3a1a4 aHaJIu3a U CUHTE3a CUCTEM aBTOMATHUECKOTO yIpaBJICHUS.

[IperonaBanyie TUCHMIUIMHBI TPEIyCMAaTPUBACT ClEAyome (GOpMbI OpraHU3aIUA
y4ebHOro mpolecca: JISKLUH, 1abopaTopHble padOThl, MPAKTUYECKHE 3aHATHUS, CAMOCTOSITEIbHAS
pabota oOyuarorerocs.

[IporpaMmoii TUCHMITIMHBI MPEIyCMOTPEHBI CIEAYIOIIUE BHUAbI KOHTPOJSA: TEKYLIMH
KOHTPOJIb YCTIEBAEMOCTH, POMEKYTOUHAS aTTeCTalHs B (hOpMe IK3aMEHa.

OOmast TpyZAOEeMKOCTh OCBOCHMS AMCLUIUIMHBI COCTAaBIIAET 5 3aueTHbIX equHuL, 180
YacoB.

SI3pIK 00y4EHUs 10 TUCIMITIIMHE KPYCCKUN»



1. TlepeueHp IIaHUPYEMBIX PE3yJIBTATOB O0YUCHHS MO AUCIUTUINHE

1.1. Ilenu mpernomaBaHus TUCIUILIHBI

]_IGJ'IBIO npenoaaBaHusd AUCHUINIMHBI SABJIACTCA HM3YUCHHUC CTYACHTAMH OCHOB TCOpHUU
ABTOMATHYECKOTO YIPABJICHUS, a TAKXKE MMOJyUYCHHE MPAKTHYCCKUX HABBIKOB, HEOOXOMMBIX TIPH
CO3/IaHHH, UCCIICJIOBAHUN U IKCIUTyaTAIlMH CUCTEM M CPEJICTB aBTOMATH3AIMH U YIIPABICHUSI.

1.2. JlucummiwHa BXOAWT B COCTaB  4acTH, (opMupyeMOW  ydYaCTHUKaMHU
00pa30BaTeNbHBIX OTHOIICHHA, 00pa30BaTEIILHOM MPOrpaMMBbl BEICIIIET0 00pa3oBaHus (janee —
OI1 BO).

1.3. TlepedeHp MIaHUPYEMBIX PE3YIbTATOB OOYUYEHUS MO JUCIUTUIIMHE, COOTHECEHHBIX C
IUTAaHUPYEMBIMH pesyibratamu ocBoenus: OIT BO.

B pesynbrare m3ydeHus AUCHHMILIAHBI OOYYAIOIMUNCS JOHKCH 00JaJaTh CIEIyIONIMMHE
KOMIICTEHIIMSIMU WU UX 4YacTsAMU. KOMIETEeHIMY U WHAMKATOPHI UX JOCTHXKCHHS TIPUBEICHBI B
tabnwuie 1.

Tabnuna 1 — [lepeyeHb KOMIETEHIMI U HHIUKATOPOB MX JIOCTHXCHHUS

Kareropus (rpynna) | Koa n HaumeHoBaHue Kon n HaumeHoBaHMEe HHAMKATOpA
KOMIIETCHIINH KOMIIETCHIIMH JOCTHKEHHSI KOMIIETEHIIUU
IIK-5./1.1 aHanu3upyeT 3aBUCUMOCTH MEXY
ITK-5 Criocoben napaMeTpamu U XapaKTepUCTHUKaMU
IIPOBOAMTD aHAIU3 U KOMIIOHEHTOB 3JIEKTPOIHEPreTHUECKON
KOHTPOJIb 1apaMETPOB U | CUCTEMBI
[IpodeccruonanbHbie | ycnoBui pabOTHI [MK-5./1.4 ucrionb3yeT crnenuaibHOe
KOMIIETEHIINH OTJIEIbHBIX porpaMMHOe oOecrieueHue s
KOMIIOHEHTOB IPOrpaMMHUPOBAHUS MUKPOKOHTPOJIJIEPOB U
AIIEKTPO3HEPIeTUYECKON | HACTPOWKH TEXHOJIOTMYECKUX NTapaMeTpPOB U
CHUCTEMBI PEXUMOB pabOTHI OOBEKTOB
po¢eCCHOHATILHOM J1eTeIbHOCTH

2. Mecro nucuuiunzsl B cTpykType OII

JucuuruimHa MOKeT 0a3MpoBaThCS HA 3HAHUAX, paHee MPUOOPETEHHBIX 00YYArOIIUMUCS
IIPYU U3YUYECHHUH CIEAYIOUINX AUCLMILINH:

— «HudopMaTuKa,

— «Marematuka. MareMaTH4eCcKui aHAIU3.

3HaHMA, TOJIY4YEHHBbIE NPU HM3YyYCHHH MaTepuana AAHHOM IUCLUUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIBHOE 3HAUYE€HUE, TAK U MOTYT MCIIOJIb30BaThCsI IPU U3YyUEHUU JAPYTUX TUCLUIUINH!

— «AHaJTUTHYECKHUE CUCTEMBI Ui YIPABICHUS O0bEKTAMU SHEPIETUKUY.

3. OOBeM U TPYIOEMKOCTh JUCITUTLTAHBI
Jlannbie 06 o0mieM oO0beMe AUCIUIUIHHBI, TPYJAOEMKOCTH OTIEIBHBIX BHUIOB y4eOHOM
paboTHI 10 AUCUUIUINHE (M paclpepeNieHue 3TOH TPYI0EMKOCTH 110 CEMeCTpaM) MPEACTABICHBI B
Tadmmie 2.

Tabmuua 2 — O6beM U TPYAOEMKOCTh AUCIUIITMHbI

TpynoemkocTs o
Bun yuebHolt paboThl Bcero ceMecTpam
Neb
1 2 3
Oowan mpyooemKocmep ouCyuUnIuUHLL, 5/ 180 5/ 180
3E/ (uac)
U3 Hux uacoe npaKmuyecKkoil n0020moeKu 8 8
Ayoumopnsie 3anamus, BCEro yac. 16 16
B TOM YHCJIE:
nexru (JI), (gac) 8 8




npakTnyeckue/cemunapckue 3aaarus  (I13), 4 4

(dac)

naboparopusie pabotsl (JIP), (vac) 4 4

KypcoBoii mpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 9 9
CamocmosamenvHas paboma, Bcero (dac) 155 155
Buo npomescymounoii ammecmayuu: 3auer,
madd. 3ager, sk3ameH (3awer, Hudd. 3ay, JK3. OK3.
OK3.%%*)

*k o
IIpumedanue:  KaHIUAATCKHUIA SK3aMEH

4. CopepxaHue JUCIUTUTMHBI

4.1. PacnpeneneHue TpyJOEMKOCTH AUCUUILIMHBI IO pa3fiesiaM U BUIaM 3aHSATH.
Pa3z[em>1, TEMbI JUCHUIIJIMHBI U UX pr,IIOeMKOCTB HpI/IBeIIeHBI B Ta6JII/ILIe 3

Ta6mmia 3 — Pa3znensl, TEMbl TUCIUIUIAHBI, KX TPYJI0EMKOCTh

Paznenel, TeMBbI JUCLHMIIMHBI Jexuwan | 113 (C3) P KII CPC
ACTIHL, men (dac) (dac) (gac) (qac) (dac)
Cemectp 6
Paznen 1. OCHOBHEIC TOHSTHS Teopuu ) ) ) ) 38
ABTOMATHUYECKOTO YIIPABJICHUS.
Pasmen 2. IlpeoOpazoBanme Jlariaca u ammapar 2 ) 2 ) 39
MePeTIaTOYHBIX (PYHKITHI
Pazgen 3. KopHeBble OILIGHKH YyCTOWYUBOCTH U ) ) D) ) 39
Ka4yecTBa CUCTEM YIPABICHHUS
Pazgen 4. YacToTHBIE METOALI aHaNH3a W CHHTE3a ) ) ) ) 39
CHCTEM YTIpaBIICHUS
HWtoro B cemectpe: 8 4 4 155
Hroro 8 4 4 0 155

Hp AKTUYCCKasA  IOATOTOBKa  3aK/IIOYacTCd B HCIIOCPCACTBCHHOM  BBLIIIOJTHCHHUHN

Oo0y4yalomMUMHUCs  OMNpPENEeNeHHBIX  TPYAOBBIX  (YHKUMH,  CBA3aHHBIX C  Oy;ymien
npodeccHoHaIbHON AEATEIBHOCTHIO.

4.2. CopnepxaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprkaHue pa3iesioB U TEM JICKITMOHHBIX 3aHSITHI MPUBEICHO B TaOnwuIle 4.

Ta6mmia 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO ITUKJIA

Homep
paszena

Haspanune n COACPIKAHUC PA3ACJIOB U TCM JICKIHMOHHBIX 3aHIATUI

1

OcHoBHbIE IOHATHA T€OpUU aBTOMaTudeckoro ynpasieHus (TAY).

Ucropus pazsutuss TAY. knaccudukamus o0bekToB U cucteM ympasieHus (CY);
ATaIbl CHHTE3a CUCTEMBbI ynpaBieHus; npumepbl CY TeXHUYECKUMHU, SKOHOMUYECKUMHU
U OpraHu3allMOHHBIMM OOBEKTaMM; 3aJauyd TEOpUU YIpaBieHHs. Pa3oMKHyTble U
3aMKHYTBIE CHUCTEMBI; KOMIIEHCAIlMsl BO3MYILEHHUH; CHCTEMBl C KOMIIEHCAlUEN
apaMEeTPUYECKUX  BO3MYILEHHWM; MIEHTU(UKALUSA, aJalTUBHOE  yIpaBJICHUE.
Knaccudukanuu CY: 1o THUIy CUTHAJIOB; 110 TUIY QJITOPUTMA.

[IpeobpazoBanue Jlamnnaca u anmapar nepegaTouHbIX (PyHKITHI.

JIuneitnbie CY u ux cpoiicta. [IpuHuunel u npuMeps! auHeapu3auuu. JInneapuzanus
CHCTEMBI CO MHOTUMH Bxomamu. OmeparopHas ¢opma 3anucu ypaBHeHuit CVY.
[TpeobOpazoBanue Jlarutaca. Ilepenatounas ¢ynknus. Hynmu u momoca. Tumosbie
JUHaMU4eckue 3BeHbs. EauHnyHasg cryneHuaTtas QyHKOUS W JAeidbTa-(QYyHKIHSA.
[Tepexoanas ¢pyHkuus u pyHkuus Beca. [IpaBuia mpeobpa3zoBaHusi CTPYKTYPHBIX CXEM




CHCTEM aBTOMAaTHYECKOro ympaBiieHus. Vcmonp3oBanue rpadoBoii Momenn: Gopmyra
Meiicona. [IpeumyiecTBa W HEIOCTaTKH BBeAEHHUS o0OpaTHOW cBsizu. YacTHble
nepenaTtoynbie  (yHKOUU. UyBCTBHTEIBHOCTH CHUCTEM YIpaBleHHSA. TOYHOCTH B
YCTaHOBUBIIUXCS pexkuMax. IHBapuaHTHBIE CUCTEMBI.

3 KopHeBbie O11eHKM YCTOMYMBOCTH M KQYECTBA CUCTEM YITPABIICHHUS.

[Tokazarenn kadecTBa IMEPEXOMHOTO Mpollecca BO BpeMeHHOH oOmactu. KopHeBbie
OIICHKM KayecTBa IMEpeXOAHOTo mpoliecca. BiusHue nyneil. HTerpanbHble OILIEHKH
KauecTBa MEPEXOHOTO MpoIecca. Y CTAHOBUBIIASCS OIMIMOKA CUCTEMBI yIPABICHUS C
obpatHo#l cBs3pto. CTaTMYEeCKME W acTaTHYecKue cucrteMbl. HeoOxommmoe wu
JIOCTaTOYHOE YCJIOBHE YCTOWYUBOCTH. AJNTreOpanyecKuil KpUTEpUll yCTOWYHBOCTH.
CTpyKTypHO HEyCTOWUMBBIE cUCTeMbl. KOpHEBBIEC MOKa3aTeNN KayecTBa MEPEXOTHOTO
npoiecca. Kopaesoii rogorpad. [IpsiMoii cuHTE3 mapaMeTpoB PErysITOpa.

4 YacToTHBIE METO/IBI aHAJIN3a U CUHTE3a CUCTEM YIIPaBJICHUSI.

YacToTHas xapakTepucTUKa JUHAMHU4YecKoro 3BeHa. [lonoca mpomyckaHus M 4acToTa
cpesza. Jlorapudpmuaeckue yactoTHeie xapaktepuctuku: JIAUX u JIOUX. Anroputm
noctpoenus JIAUX paszomkHyTOol cuctemsl. Kpurepuil ycroitunBoctn Muxaiinosa.
®opMyJIMpOBKAa YacTOTHOrO Kputepus ycrtowunBoctd HaitkBucra. Kpurtepuii
HaiikBucra s cucreM c 3anasabiBanreM. OlieHKa 3anacoB ycrouuBocTu no JIAUX
n JI®UX pa3omMkHyTOl cUCTEMbl. YacTOTHbIE KpUTEPUU KadyecTBa. 3amachl
ycToitunBocTd. TOYHOCTH TpPH TrapMOHUYECKOM Bo3aedcTBUM. OIleHKAa KayecTBa
cnensmend cuctembl o BuAy JIAUX pazomkHyTol cuctembl. Koppekiuys ¢ moMoupo
muddepeHIUPYIOMero  yCTpoiicTBa ©  HWHTErpo-muddepeHnupyome  memnu.
YacTOTHBIN CHHTE3 TOCIEA0BATEIIPHOTO KOPPEKTHPYIOMIETO YCTPOMCTBA OOIIETO BHU/IA.
TunoBble aHAJIOTOBbIE KOPPEKTUPYIOIINE 3BEHbSI.

4.3. TlpakTtuueckue (CeMHHAPCKHUE) 3aHATHS
TeMmbl npakTHYECKUX 3aHATHIA U X TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 5.

Ta6mmia 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

N3 aux Ne
Ne | Tewmsl npaktnyeckux | @opmel npakTUdeckux | TpyloeMKOCTb, |MPaKTHUYECKOM |pasnena
/11 3aHSTUN 3aHSATUN (gac) MMOATOTOBKH, | TUCITHII
(uac) JIHBI
Cemectp 6
1 CurHasnbHble rpadbl Pemenue 3anau 2 2 2
u popmyna MeiicoHa
2 | Kpurepuu Pewenue 3anau 2 2 4
YCTOWYHUBOCTH
Bcero 4 4

4.4. JlaGopaTopHBbIC 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IIPUBEJCHBI B TAOIUIIE 6.
Ta6mmia 6 — JlabopaTopHbIe 3aHATHS M KX TPYJIOEMKOCTh

N3 Hux Ne
IJI\/IIET HaumenoBaHue 1ab0paTopHbIX padboT TPYHE);;V(I:I;OCTB: Hllf(?;:élf:g:;’l/l I;;ilf;l?
(dac) JIUHBI
Cemectp 6
1 | luHaMu4ecKHe 3BEHbSI U UX XapaKTePUCTUKU 2 2 2
BO BPEMEHHOU 00J1acTu
2 | Uccnenosanue [11][-peryasitopoB 2 2 3




Beero | 4 | 4

4.5. KypcoBoe npoeKkTHpoBaHuE/ BBHITIOJIHEHHE KyPCOBOH PabOTHI

Y4eOHBIM MIaHOM HE MPEIYyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aroUXcs
Buapl camocTosITebHON pabOThI M €€ TPYA0EMKOCTh MPUBEICHBI B TaOIHIIC 7.

Tabnuna 7 — Bunibl caMocToATeIbHON PabOTHI M €€ TPYJO0EMKOCTh

. Bcero, | Cemectp 6,
Bun camocrositensHO# paboTh
qac qac
1 2 3
N3yuenune TeopeTndeckoro Marepuana 100 100
nucturuael (TO)
[ToaroroBka K TeKyLeMy KOHTPOJIIO 10 10
ycneBaemoctu (TKY)
KonTposnbhbie pabotsl 3a0uHuK0B (KP3) 30 30
IToaroroBka K MpoMeXKyTOUHOU 15 15
atrecrauuu (ITA)
Bcero: 155 155

5. IlepeueHsb yueOHO-METOAMIECKOTO 00SCTICUCHHUS

JUIS CAMOCTOSTENIbHONW PaboThl 00yUaIOMIMXCs 110 JUCHUIUIMHE (MOYIII0)
Y4eOHO-MEeTOAUYECKHE MaTepHalibl I CaMOCTOSITENIbHOM paboThl 00yYaromMXCsl yKa3aHbl B

o.a. 7-11.

6. IlepedeHp MeyaTHBIX U 3JEKTPOHHBIX YUEOHBIX M3/1aHUI
[lepeueHb nevaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3/1aHUN IPUBENIEH B TabuIe 8.
Tabnuua 8— [lepeueHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AAHUMN

Kommuectso
SK3EMILTSIPOB
UlIiHLHS;[I;/ec bubnuorpaduueckas ccpiika i 6125;/1;;61@
ANIEKTPOHHBIX
9K3EMILISIPOB)
Teopust aBTOMaTHYECKOTO
yOpaBleHus : yueOHoe
nocobue. Y. 1 / M. B.
Bbypaxos ; C.-Iletep0. roc.
YH-T a9POKOCM.
npruOOPOCTPOCHHUSL. -
DJIEKTPOH. TEKCTOBBIE JIaH. -
CIIo. : U3n-Bo I'VAII, 2013.
-254c.
Epodees, A. A. Teopus
aBTOMATUYECKOTO
681.5 ynpasienus [Tekcr] : 99
E 78 y4eOHHUK Ui By30B / A. A.

Epodees. - 2-e u3n., nom. u
niepepad. - CIIO. :




ITonurexunka, 2005. - 302 c.

becekepckuii, Buktop
AHTOHOBHWY (11pod., Taypear
I'oc. mpemun). Teopust
681.5 CHUCTEM aBTOMAaTHYECKOIO

B 53 ympasnenus [Tekcr] / B. 10
A. becekepckuii, E. I1.
[Tomos. - 4-¢ uzn., mepepaod.
u gort. - CIIO. : TTpodeccus,
2007. - 752 c.

[Tankparos, B. B.
N36panHbIe pa3aernsl
COBPEMEHHOMN TEOPUU
ABTOMATHYECKOTO
ynpasienus/[TankpatosB.B.,
HocO.B., 3umaE.A. -
Hosocubupck : HI'TY, 2011.
- 223 c.: ISBN 978-5-7782-
1810-9. - Tekcr :
JJIEKTPOHHBIN.

https://new.znanium.com/catalog/product/548433

7. TlepeueHb AMEKTPOHHBIX 00pPa30BaTEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAITMOHHOU ceTn «IHTepHeT»
[Iepeuenn 3JIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB nH(pOPMaLIMOHHO-
TEJIEKOMMYHUKAIIMOHHONH ceTH «VHTepHeT», HEOOXOOUMBIX ISl OCBOCHUS TUCIMILUIMHBI
npuBeJIeH B Tadymiie 9.

Tabmuuma 9 — IlepedeHb SIIEKTPOHHBIX 00pa30BATENbHBIX PECYPCOB HH(POPMALIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHEeT»
URL anpec HaumenoBanue

He npenycmotpeno

8. IlepeuyeHb MHPOPMAITOHHBIX TEXHOJIOTHIA
8.1. IlepeyeHp mNpOrpaMMHOTO OOECIHEUYEHHUs, HCIIOJIB3yEMOrOo IPH OCYIIECTBICHUH
00pa3oBaTENLHOTO MpoIiecca MO JUCIUIIIHHE.
[lepeueHp UCHOIB3yEMOr0 MPOrPaMMHOI0 00ecrieueHus mpeicTanieH B Taduuue 10.

Tabnuua 10— IlepedyeHs mporpaMMHOro o0ecIeyeHHs

Ne i/t HaumeHnoBanmue

1 Matlab

8.2. [lepeueHn MH(POPMAIIMOHHO-CITPABOYHBIX CHCTEM,HCIIOJIb3YEMBIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIlecca MO JUCIIUILTHHE

[lepeyeHb WCMONB3YEMBIX WH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEICTABICH B
Tabaume 11.

Tabnuua 11— Ilepedyenp HHPOPMALTMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanmue

He npenycmotpeno

9. MarepuanbHO-TeXHHYECKast 6a3a




CocTaB MaTepHalbHO-TEXHHUYECKOH 0a3bl, HEOOXOAWMMOW JUIS  OCYIICCTBIICHUS
00pa30BaTeNLHOTO MpoIiecca M0 AUCIUILTUHE, IPECTaBIIcH B Tabuiel?2.

Tabmuna 12 — CoctaB MaTepraibHO-TEXHIHUECKOH 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynnropun
n/m MaTepUaIbHO-TEXHUYECKOUN 0a3bl (pu HEOOXOAMMOCTH)

JleximoHHas ay AUTOPUs

2 | KoMnbroTepHbIi Ki1acc

10. OuenouHsle CpeaCTBA AJIs IPOBEACHMSI IPOMEKYTOYHON aTTeCTallun
10.1. CocTaB OILICHOYHBIX CPEACTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalMKU
00y4aromuxcs 1Mo AUCHUTUINHE IPUBEACH B Tabnuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JJIsl MPOBEICHUSI POMEKYTOYHOM aTTeCTAIINH

Bua npomeXyTO4HOM aTTecTaluu IIepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOIpPOCOB K AK3aMEHY;
TecTsl.

10.2. B kauecTBe KpHUTEpHEB OLECHKH YpPOBHSI CGHOPMHPOBAHHOCTH (OCBOCHHMS)
KOMIIETEHIIMH 00y4YarolMMHCs NMPUMEHseTCsl 5-0ajuipHas IIKaja OLEHKU C(HOPMUPOBAHHOCTH
KOMIIETEHIIN, KOTopas MpuBejeHa B Tabnune 14. B TeueHne cemecTpa MOXET HCIIOIB30BaThCA
100-6anmapHas  mKajia  MOJYJIBHO-PEHMTHHTOBOM  CHCTEMBl  YHHBEPCHUTETa,  IpPaBHIIA
UCIIOJIb30BAaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu oLeHKH YpOBHS ChOPMHUPOBAHHOCTH KOMIETSHLIUH

OreHKa KOMITETEHIINT

XapakTeprcThKa C(hOPMHUPOBAHHBIX KOMIIETEHLIUI
5-0ayuIbHAs KA PaKIep (bop

— oOyuatomuiicss TIyOOKO ¥ BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
Marepuain,

— YBEPEHHO, JJOTUYHO, [TOCJIEI0BATEIBLHO U TPAMOTHO €r0 U3JIaraer;

— ONMpasACh HA 3HAHHMS OCHOBHOM M JONOJHUTEIBLHOW JIMTEPATYpPBHI,
TECHO IPUBS3BIBAET YCBOCHHBIE HAYUHBIE MOJOKEHUS C MPAKTUYECKON
JIeATEIbHOCTBIO HAIIPaBJICHUS;

— yMeno 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTaEMbIE UM HJIEH;

— JIeJIaeT BBIBOJIBI K 000OIIEHMS;

— cBOOOJIHO BJIAJICET CHCTEMOH CIeMaTN3UPOBAHHBIX TOHSITHIA.

«OTIIMYHO»
«Ga4YTCHO»

— o0yyJaromuiicss TBEpPI0 YCBOMII POTPaMMHBIN MaTepUall, IPaMOTHO U
[0 CYIIEeCTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOMU
JTUTEPATYPHI,

— HE JIOMYCKAaeT CYMIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOCHHBIC 3HAHHS C TPAKTUYECKOH JEATEIBHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIAeT BBIBOJBI U 000OIIECHMS;

— BJIQJICET CUCTEMOM CIECMAIN3UPOBAHHBIX TOHITHH.

«XOpOoLIOo»
(GaYTCHO»

— o0yyJaronuics yCBOWI TOJIBKO OCHOBHOW MPOTPaMMHBIM Matepua,
[0 CYIIECTBY M3JaraeT €ro, ONMpascCh HAa 3HAHUS TOJILKO OCHOBHOM
JIATEPATY PEI,
«yIIOBJIETBOPUTEIILHO» | — JOIMYCKAeT HECYIIECTBEHHBIE OITMOKH U HETOYHOCTH;

«3AYTEHOY — UCTIBITHIBAET 3aTPYJIHEHUS B IMPAKTUYECKOM MPUMEHEHUU 3HAHUUN
HaImpaBJICHUS,
— cnabo apryMEeHTUPYET Hay4YHbIE TTOJIOKEHUS;
— 3aTpyaHsieTcsl B QOPMYITUPOBAHUHU BHIBOJIOB M 0000IICHHUH;




OreHKa KOMITETEHIN

5-0ajuIbHAas IIKaIa

XapaxrepucTrka COpMHUPOBAHHBIX KOMITETEHIHI

— YaCTUYHO BJIaJIe€T CUCTEMOM CIICHUAJIM3UPOBAHHBIX MOHSTHH.

— oOyJarolmuiicss HE YCBOWJI 3HAYUTENbHONM 4YacTH MPOrpaMMHOTO

MaTepuaia;
— JIOMyCKaeT  CYyIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
«HEYIOBJIETBOPUTEIIHHO ]
HE SATICHOY paccMOTpeHHH Npo0sieM B KOHKPETHOM HalpaBlIeHUH; 5
— MCIIBITBIBAET TPYAHOCTH B IPAKTUUECKOM IPUMEHEHUN 3HAHU;
— HE MOXET apryMEHTHPOBATh HAYUHbIE TIOJIOKEHUS;
— He (hOpMYITUPYET BBIBOJOB U 0000IICHHIH.
10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS UM UHBIE MATEPHUAJIBI.
Bormpocsr (3amaun) a1t 9K3aMeHa MpeICTaBICHBI B Tabmuie 15.
Ta6mmma 15 — Borpocs! (3amaun) 115 9K3aMeHa
Kon
Ne /i [lepeyens BonpocoB (3a1a4) s IK3aMeHa
UHAMKATOpa
1. Knaccudukanms cucrem ynpasieHus U uctopus pa3Butus TAY IK-5.J1.1
2. DTanbl CUHTE3a CUCTEMBI YIIPABICHMUSI ITK-5./1.1
3. CriocoObl MaTEeMaTHYECKOTO ONUCAHUS OOBEKTOB YIIPABJICHHS IK-5.J1.1
4. JInneliHbIe CUCTEMBI YIIpaBJICHUSA U UX cBOWCTBA. [I[prHIMIIBI IIK-5.14.1
JMHEapU3alLuu.
3. JInHeapu3zanus: CHCTEMbI CO MHOTUMH BXOAaMHU TIK-5. /1.1
6. OmnepatopHas ¢popma 3a1ucH YpaBHEHUH CUCTEMbI YIpaBJICHHUs IMK-5. 1.1
7. [IpeobpazoBanue Jlammaca ITK-5.J1.1
8. [lepenarounas ¢ynkuus. Hynu u momoca NK-5.J1.1
9. TunoBble TUHAMUYECKUE 3BEHDS IK-5./1.1
10. | Exunanyanas crynenyaras GQyHKOUS U AenbTa-QyHKnus. [lepexonnas IIK-5.14.1
dbyHKIMsa 1 GyHKIHS Beca
11. | Ilepegatounast pyHKIMs cUCTEMBI ¢ OOpPaTHOM CBSI3bIO IMK-5. 1.1
12. | YacTHble nepegaToyHbie GyHKIUU IK-5.J1.1
13. | UyBCTBUTEIBHOCTh CUCTEM YIIPABJICHUS IMK-5. 1.1
14. | VluBapuaHTHBIE CUCTEMBI NK-5./1.1
15. | IlokazaTenu kayecTBa MEPEXOTHOTO MPOIECca BO BPEMEHHOM 00JacTH IK-5.J1.1
16. | KopHeBble OLIEeHKH KauecTBa EPEXOAHOro npouecca. BnusHue Hynei ITK-5./1.1
17. | UHTErpasibHbIE OLICHKH KauecTBa MEPEXOIHOrO Mpolecca IK-5.71.1
18. | Teopema 0 KOHEYHOM 3HAYCHUH M YCTAHOBUBIIASCS OIMINOKA CUCTEM IK-5.14.1
ynpaBJIeHHUs ¢ 00paTHOM CBA3bIO
19. | YactoTHas XxapakTepuCTHKa JuHaAMUYecKoro 3BeHa. [lomoca IIK-5.14.1
IIPOIYCKaHUs M 4acTOTa cpe3a
20. | Jlorapupmuueckue 9acTOTHBIE XapaKTePUCTUKHI ITK-5.J1.1
21. | YacTOTHBIE KpUTEPUH KAaYECTBA ITK-5./1.1
22. | Kpurepuii ycroitunBoctu MuxainoBa ITK-5.J1.1
23. | ®opMyaupOBKa YaCTOTHOTO KpUTepus ycTounBoctu HalikBucra IK-5.11.1
24. | IlpaBuna npeoOpa3oBaHUs CTPYKTYPHBIX CXEM CUCTEM [IK-5.1.1
ABTOMATUYECKOT'0 YIIPaBJICHUS
25. | CurnanbHble rpadsl u Mmetoa MeiicoHa IIK-5. /1.1
26. | YcroituuBble M HEYCTOWUYUBBIE cUCTEMBI. OIIeHKa YCTONUNBOCTH 110 IIK-5.14.1
TIOJIFOCaM NepeIaTOYHON QyHKIMH
27. | Meron D-pazouenus ITK-5.J1.1
28. | Kpurepuii ycroitunoctu Payca-I'ypsuua K-5.J1.1
29. | Kopuesoii rogorpad IK-5.11.1
30. | AHanu3 cucTeM yrpaBJeHusl B 4acToTHOU obsactu. [lonydyenue IK-5.J1.1




YaCTOTHBIX XapaKTEPUCTHUK I10 MEePeAaTOUHbIM QYHKIUSAM
31. | Ilpumepst JIUX TUIIOBBIX 3BEHHEB NK-5.J1.1
32. | Anroput™ noctpoenust JIAUX pazomknHyToii cucteMsl. [Tpumep IK-5.J1.1
33. | I I-perynsiTopsl IK-5. /1.1
34. | HeobxoaumMoe ycaoBHe YCTOWYMBOCTH CUCTEM YIIPABICHUS IMK-5. 1.1
35. | [IpsiMoit cUHTE3 MapaMeTpPoOB PETyJIITOpa TIK-5. /1.1
36. | ®usnueckuil cMbIca KpuTepus ycronunBocty HalikBucra IK-5.J1.1
37. | Ouenka 3anacoB ycronuuBoctd no JIAUX n JIOUX pazoMKHyTOM IK-5.J1.1

CUCTEMBI
38. | HacTOTHBIM CHHTE3 MOCIEI0BATEILHOTO KoppekTupyroniero ycrporcrsa | [IK-5.J1.1
39. | Koppekus ¢ momomisto qudhepeHIHpYONNX YCTPOUCTB IK-5.11.1
40. | Koppekius ¢ mOMOIIBI0 HHTETPUPYIOIIUX YCTPOMCTB IK-5.J1.1
41. | Koppekiusi ¢ MOMOIIBI0 HHTETPO-Tu(hEepEeHIINPYIONINX YCTPOHCTB [K-5.J1.1
42. | Koppektupyrolye 3B€Hbsl Ha ONEPALMOHHBIX YCUITUTENSX IK-5. 1.1
43. | be3plHEepIIMOHHBIC U JUHAMUYECKUE HEITMHEHWHBIC JIEMEHTHI IK-5. 1.1

Bomnpocsr (3amaun) mis 3adera / qudd. 3adera npeacTaBieHsl B Tadauie 16.

Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3auera

Ne /i [Tepeuens BompocoB (3amaw) auist 3aueta / qudd. 3adera

Kon
WHINKATOpa

Y4eOHBIM MJIAHOM HE PEYyCMOTPEHO

Ilepeyenp TeMm Ui KypCOBOIO INPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI

npezcTaBiIeHbl B Tadmuie 17.
Tabauua 17 — [lepeueHb TeM JJIsl KYPCOBOTO POSKTHPOBAHUS/BBINOIHEHHSI KYPCOBOH pabOThI

Ne i/t

[TpumMepHEBIi TepeyeHp TEM IS KypCOBOTO IPOSKTHPOBAHUS/BBITIOTHEHUS
KypcoBOH paboThl

Y4eOHBIM IIIAaHOM HE IPEYCMOTPEHO

BOHpOCBI A1 OpPOBCACHUSA HpOMC)I(}/TO‘IHOﬁ arreécrallii B BUAC TCCTUPOBAHHA

npeJcTaBieHbl B Tabmuie 18.

Tabnuua 18 — IIpumepHbIii mepeueHb BOIPOCOB ISl TECTOB

No i/t

Kon

[IpuMepHBIi TepeyeHb BOIIPOCOB ISl TECTOB
MHJIUKATOpa

1

2 Tun) 3amaHne KOMOWMHUPOBAHHOTO THMA ¢ BBIOOpOoM Heckonbkux | [TK-5.J1.1
BapHaHTOB OTBETa M3 MPEIOKEHHBIX M Pa3BEpHYTHIM OOOCHOBAaHUEM
BBIOOpA.

Wuctpykius: Ilpounrtaiite TeKcT, BbIOEpUTE NpPAaBUIIbHBIE BAapUAHTEHI
OTBETA U 3aIUIINTE apTyMEHThI, 000CHOBBIBAIOIINE BIOOP OTBETOB.
BriOepure BapHaHTBl pPACHOJOXKEHHS TONIOCOB Ha KOMIUIEKCHOM
IUIOCKOCTH, COOTBETCTBYIOUIME YCTOWYMBOMY COCTOSIHUIO CUCTEMBI.

L. Alm 3. Alm
X X
Re Re
0 o 0 >
X X




2. Alm 4. A

Re Re

2 tun) 3ajaHue KOMOMHHMPOBAHHOTO THIMA C BBIOOPOM HECKOJBKUX
BapUaHTOB OTBETa M3 MPENJIOKEHHBIX U Pa3BEpHYTHIM O0OOCHOBaHHEM
BEIOODA.

WNuctpykuus: IlpounTtaiite TEKCT, BBHIOCpHUTE NPABUIIBHBIC BapUAHTHI
OTBETA U 3aIUIINTE apTyMEHThI, 000CHOBHIBAIOIINE BIOOP OTBETOB.
BoibepuTe BapuaHTBl PACIONIOKEHHS] I[OJIOCOB Ha KOMILJIEKCHOM

IJIOCKOCTH, COOTBCTCTBYIONIINC yCTOfI‘-IHBOMy COCTOSAHHIO CUCTCMBI.
1.

Alm 3. Alm

X X

Re Re

\

Alm 4. A

IK-5./1.1

3 tum) 3agaHue 3aKPHITOTO THIA HA YCTAHOBJICHUE COOTBETCTBUSI.
Wuctpykuusa: IlpounTaiite TEKCT M ycTaHOBHTE cooTBeTcTBHE. K
KOKJIOW  TMO3WIMH, JIaHHOW B  JIGBOM  CTOJIOLE, TOI0EpHTE
COOTBETCTBYIOIIYIO TTO3UIINIO B TIPABOM CTOJIOIIE.

CooTHecUTe NOHATHS ¥ ONPEICIICHMUS.

ITonsTue
H3oxnmHa 1.

Ornpenenenue
Jlunus, pasaensionias 001acTu
MPUTSDKEHUS aTTPAKTOPOB
30Ha NPUTSHKEHUS AaTTPAKTOPOB
JIUHUS, TIPEICTABIISIONIA
TE€OMETPUYECKOE MECTO TOYCK, B
KOTOPBIX KacaTeJIbHBIE KO BCEM
WHTETPaJIbHBIM KPUBBIM HAKJIOHCHBI
IOJT OJTHAM U TEM K€ YTJIOM K OCH
a0cmucc.
Touka npuTsHKEHUS (Pa30BBIX
TPACKTOPUH CHCTEMBI
3anummuTe BeIOpaHHbIC MUQPHI IO COOTBETCTBYIOMMMHU OyKBaMHU:
A b B r

A)

b)
B)

Cenaparpuca 2.
Bacceiin arTpakTopa | 3.

I ATTpakTop 4.

TK-5.]1.1

4 Ttun) 3ananue TANIA  HAa
IIOCJIEJOBATEIbHOCTH.

Nucrpykupmsa: IIpounTailTe TEKCT M YCTaHOBUTE ITOCJIEIOBATEIBHOCTD.
3anumuTe COOTBETCTBYIOIIYIO IOCJIEIOBATENBbHOCTh OYKB  CleBa

HArnpaso.

3aKpPBITOTO YCTaHOBJICHHUC

MK-5.70.1




VYKaxuTe BEpHYIO MOCIEA0BAaTENbHOCTh moctpoeHus JIOUX cucrembl
YIPABJICHUS.

A) Iloctpoenue (ha30BbIX XapaKTEPUCTHK THUIIOBBIX 3BEHHEB

b) Paznoxenue I[1® cucteMbl Ha TUTIOBBIC 3BEHBS.

B) Cnoxenue xapakTepHUCTHUK.

I') Onpenenenue conpsAraroMx 4acToT.

Brecure B TabnMily COOTBETCTBYIONIIYIO TIOCIIEIOBATEILHOCTh OYKB
cJieBa HaIpaBo.

5 5 tun) 3agaHue OTKPHITOrO TUIIA C PA3BEPHYTHIM OTBETOM. IK-5./1.1
Nuctpykuus:  [IpouwTaliTe TEKCT ©W  3alUIIUTE  Pa3BEPHYTHIN
00OCHOBAHHBIN OTBET.

Onuumre NPUHLMI NPUMEHEHUS METOAA IMPOCTPAHCTBA COCTOSIHUHA —
orpejiesneHue, 001acTh IPUMEHEHUSI.

Cucrema OLIEHUBAHUS TECTOBBIX 3a/IaHUH:

1 tum) 3amaHue KOMOWHHPOBAHHOTO THIIA C BBHIOOPOM OJHOTO BEPHOTO OTBETA W3
YEeThIpeX MPEJIOKCHHBIX M OOOCHOBAaHHMEM BBIOOpA CUMUTAETCS BEPHBIM, €CIU MPABUIHHO
yKazaHa nudpa U NpUBEICHBbl KOHKPETHbIE apryMEHTbI, UCIOJIb3yeMbIe MPHU BBHIOOPE OTBETA.
[TonHOE coBMazieHHE C BEpPHBIM OTBETOM OIICHHMBAaeTCs | 0ayuiomM, HEBEPHBIH OTBET WM €ro
otcytcTBHe — () 0auIoB.

2 tun) 3ajanue KOMOMHUPOBAHHOTO THIIA C BEIOOPOM HECKOJIBKMX BapHAHTOB OTBETA U3
MPEJIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAHMEM BHIOOpA CUMTAETCS BEPHBIM, €CIU MPABUIBHO
yKa3zaHbl UGPH U MPUBEACHBI KOHKPETHBIE apTyMEHTHI, HCIIOIb3yeMble MIPH BBIOOPE OTBETOB.
[TonHOE coBmaneHue ¢ BEpHBIM OTBETOM OIleHMBaeTcs 1 6ayioM, eciau JOMyIIeHbl OIUOKU HIN
OTBET OTCYTCTBYeT — () 6auioB.

3 tumn) 3agaHue 3aKpbHITOrO THUIA HA YCTAHOBJIEHHE COOTBETCTBUSI CUMTAETCS BEPHBIM,
€CJIM YCTaHOBJIEHBI BCE COOTBETCTBHS (TIO3WIIMHM W3 OJHOTO CTOJOIIA BEPHO COMOCTABJICHBI C
MO3UIUAME ApyToro ctoibua). [TonHoe coBmageHne ¢ BEpHBIM OTBETOM OlIEHUBaeTcs 1 Gaisom,
HEBEPHBIN OTBET WIH ero oTcyTcTBUe — () OaNIoB

4 Ttun) 3agaHue 3aKpPHITOTO THUNA HA YCTAHOBJIEHHE IOCIIENOBATEILHOCTH CUUTAETCS
BEpPHBIM, €CJIM TMPaBWIBHO yKa3aHa BCsl TOCIeNOBaTeNbHOCTH IUdp. [lomHoe coBmameHue c
BEpPHBIM OTBETOM OlIeHHBaeTcs 1 0amiom, eciii TOMyIeHbl OIMOKH WK OTBET OTCYTCTBYeT — 0
0asoB.

5 Ttum) 3agaHue OTKPHITOrO THUIA C Pa3BEPHYTHIM OTBETOM CUMTAETCSl BEPHBIM, €CIU
OTBET COBIIAJACT C STAJIOHHBIM IO COJACPKAHUIO W ToNMHOTE. [IpaBWIIBHBIN OTBET 3a 3a/JaHue
orieHUBaeTcs B 3 0asuia, eciu JAOIyIIeHa o/lHa OIrOKa \ HETOYHOCTH \ OTBET MPaBUIILHBIN, HO HE
nonHeIA — 1 Gam, ecnu gomyiieHo 6osee 1 ommOKY \ OTBET HENMPABWILHBINA \ OTBET OTCYTCTBYET
— 0 6asoB.

[lepeyeHb TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCA 3a0YHON (OpPMBI
o0ydeHus1, peICTaBIeHbI B Ta0nwmie 19.

Ta6mmma 19 — [lepedyerp KOHTPOIBHBIX PabOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PadOT

AHanu3 ¥ CMHTE3 CHCTEM aBTOMaTHYSCKOTO YHOpaBJICHUA

10.4. Meroauueckue  MaTepuaibl,  ONpPENENSIOUIMEe  MPOLEAypbl  OLEHUBAHUS
MH/IMKATOPOB, XapaKTEpU3YIOMMX JTambl (OpPMUPOBAHHS KOMIIETCHIWH, COJIEpKaTcsi B
JOKAJIBHBIX HOpMaTuBHBIX akTax ['YAII, permameHTHpyromMX MHOPALOK W HPOLEAYPY
IPOBEJCHUS TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTeCTallui 00yYaroluxcs
['VAIL




11. Meronuueckue ykazanus 1jsi 00y4aromuxcsi 0 OCBOSHUIO TUCIIUIUIAHBI

11.1. Meroauueckue ykazaHus s OOYy4arOIIMXCs IO OCBOEHHMIO JIEKIIMOHHOTO
MaTepuaa.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuaja — JIOTUYECKH CTPOHMHOE, CHUCTEMHOE,
rIy0OKOe U SICHOE WU3JIoKeHue ydeOHoro marepuana. Ha3HaueHune COBpPEMEHHOH JEKIUH B
paMKax IUCHMIIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(POPMALMIO MO TEME, a B OCBOCHUU
(yHIaMEHTaNbHBIX MpPOOJEM JUCHMIUIMHBL, METOJOB HAY4YHOIO [IO3HAHHUS, HOBEHIIMX
JOCTI)KEHUHM HaydHOH MbIciau. B ydyeOHOM mporecce JIeKIUs BBIIOIHIET METOJI0JOTHUECKYIO,
OpPTraHU3aIMOHHYI0 U WHPOPMAIMOHHYIO (YHKIWHU. JISKIIUs pacKphIBAaeT MOHITUHHBIN ammmapar
KOHKPETHOW o0ylacTH 3HaHus, €€ mpoOieMbl, AaeT LeIbHOe MPEACTaBICHUE O AUCLUILIMHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMH.

[Tnanupyemble pe3yabTaThl IPU OCBOSHUH 00YYaIOIMMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAaHUM, YpPOBEHb
KOTOPBIX ONPEAEIISIETCS LeJIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOHM TEME;

— IIOJIy4€HHE OINbITa TBOPUYECKOH pabOThl COBMECTHO C IIPENOIaBaTEIEM;

— pa3BuTHE NPOPECCHOHATIBHO-IEIOBBIX  KAauyecTB, JIIOOBM K  NpeaMeTy |
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIIIIJIEHUS.

— TOsIBJICHHE HEOOXOIMMOTO HHTEpEca, HEOOXOAUMOTO IS CAMOCTOSATEIIbHOW PadOTHI;

— TOJy4YeHUE 3HAHUNW O COBPEMEHHOM YPOBHE DAa3BUTHS HAyKH U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJ>KaMIINE TOIbI;

— HayuduThCsl METOJIUYECKH oOpabaThiBaThb MaTepuan (BBIACNATH TJIaBHBIC MBICIU M
MOJIO)KEHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJIAM, IOBTOPSATh HUX B  pa3jIMYHBIX
dbopMynupoBKax);

— TOJIy4€HHE TOYHOT'O IOHUMaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHH.

JIeKUMOHHBI MaTepuas MOXET COIPOBOXKIATbCA JIEMOHCTpalUed CIIAlI0B W
UCIOJIb30BAaHUEM DA3/aTOYHOI0 MaTepuaya IpH HPOBEAEHUM KOPOTKHX JTUCKycCUH 00
OCOOEHHOCTSIX MPUMEHEHUSI OTAEIbHBIX TEMATHK 10 JTUCLUIUIMHE.

CrpyKTypa npeaocTaBiacHus JEKIHOHHOIO MaTepuaa:

— Merogs! u cpenctea TAY, cBs3b ¢ 3a1JadaMM peaJIbHOTO MHPA;

— Pazpenst TAY, knaccudukanus pemraeMblx 3a1a4 1 COOTBETCTBYIOIIUX UM MOJETICH;

— Kiaccuueckas TAY, nucnonp3oBaHue anmapara nepe1aTouHbIX (yHKITHIA;

— Cospemennas TAY, MeTo1bl TUHEWMHON anTreOpHI;

11.2. Meronuueckue ykazaHus il OOYYaIOUIMXCS MO TNPOXOXKACHUIO MPAKTUYECKHX
3aHATHN

[IpakTuyeckoe 3aHATHE SBISETCA OJHOM M3 OCHOBHBIX (pOpM OpraHuzaluu y4eOHOTro
npoliecca, 3aKI0Yaroniascs B BBITOJHEHUH 00y4atolUMKCS 1101 PYKOBOICTBOM MPENOAABATENS
KOMILIEKCa Y4eOHBIX 3aJaHUN C LENbI0O YCBOGHHS HAyYHO-TEOPETUUYECKUX OCHOB Y4eOHOM
JUCLUIUIMHBL, TPUOOPETEHHsI yMEHNUH 1 HAaBBIKOB, OIbITA TBOPUECKON AEATEIBHOCTH.

[enbio MpakTUYECKOTO 3aHATUS JUIsl 00YUaIOMIerocs SIBJISETCS IPUBUTUE OOYYaIOLIMCS
YMEHMI U HaBBIKOB MPAKTUYECKOM JEATEIBHOCTH 110 U3y4aeMOM TUCIHUILIAHE.

[Tnanupyemble pe3yabTaThl P OCBOSHUH 00yUYaIONIMMCS TPAKTUUYECKUX 3aHATHI:

— 3aKperuleHue, yriayOseHue, paclIMpeHHe M JAeTajau3alus 3HAHUW TNpU PElICHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE T[03HABATEIbHBIX CIIOCOOHOCTEH, CAMOCTOSTEIBHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJCHHE HOBBIMM METOJAaMH M METOJUKAMH M3Yy4EHUs KOHKPETHOW YyueOHOIl
JUCLIUIINHBL,

— BBIpa0OTKAa CIIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS! TOJMYYCHHBIX 3HAHUHM IS
BBITIOTHEHHS 3aJaHHUI;



— obecrnevyeHue paroOHAIBLHOTO COYETaHHs KOJJIGKTMBHOM W MHIUBHIyalbHOU (GOpM
00y4eHusl.

TpeGoBanust K MPOBEACHUIO NPAKTUICCKHUX 3aHIATUN

Metoauueckie ykazaHuss M TpeOOBaHMS K NPOBEICHUIO NPAKTUYECKUX 3aHATHH
IIPUBEJICHBI B CIEAYIOLIEM UCTOYHHKE:

l. Teopus aBTOMaTUYECKOTO yHpaBieHus : NpakTukyM. 4. 1 / M. B. Bypakos ; C.-
[TerepO. roc. yH-T a3pOKOCM. TPHOOPOCTPOCHHMS. - DIEKTPOH. TeKcToBbIe AaH. - CII6. : M3a-BO
I'VAIL 2016. - 76 c.

11.3. Meroauueckue yka3aHus A OOYyYaroIMXCsS IO BBIMOJHEHUIO JIAOOPATOPHBIX
pabot

B xozme BbImonHEHHs 1a0OpaTOpHBIX paboT oOydaromMics [OJDKEH YIIyOuTh U
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBIAJETh COBPEMEHHOM METOJIMKONM M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUU C KBIM(UKAUMOHHOW XapaKTepUCTUKOM oOydaromerocs.
Brmonaenne n1abopaTOpHBIX padOT COCTOUT M3 IKCIIEPUMEHTAIBHO-TTPAKTHYECKON, pacueTHO-
aQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOTIPHUITHH.

Boinonnenue nabopaTopHbIX padOT oOydaromMMCs SIBISIETCS HEOTHEMJIEMOM 4YacThIO
U3y4YeHHs] JTUCLMIUIMHBI, OIpelenseMoi yueOHbIM IUIAaHOM, M OTHOCUTCS K CpPEICTBaM,
00eCreunBaroIUM PELICHUE CIEAYIOIUX OCHOBHBIX 33/1a4 00y4aroerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIIEJOBAaHMS IPOLECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW JAUCIUILIUHBI;

— 3aKpeIUIeHHEe, PAa3BUTHE M JeTalu3alysl TEOPETUYECKUX 3HAHWM, IMOJy4EHHBIX Ha
JEKIMSX;

— IoJIyuyeHHe HOBOM MH(OpMAIUK 110 H3y4aeMOW AUCLUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENBHOM  paboThl ¢ J1a00OpaTOpHBIM
000pyI0BaHHEM U IPUOOPAMHU.

3amanus ¥ TpeboBaHUs K MPOBEICHUIO JIAOOPATOPHBIX Pa0OT MPUBEEHBI B CIIEAYIONTNX
UCTOYHUKAX:

1. Teopust aBTOMaTHYECKOTO YIPABICHHS | METOIMYCCKUE YKA3aHUS K BBITOJHCHUIO
nabopatopubix padot Ne 1-9 / C.-Iletepb. roc. yH-T ad3poKocM. mpubdopocTpoeHus ; cocT.: M. B.
Bypakos, T. I'. [TonsikoBa, A. B. ITomzoposa. - CII6. : U3a-Bo I'YAIL 2006. - 62 c.

2. Teopuss aBTOMATHYECKOTO YIpaBICHHWS : METOIMYECKHE YKa3aHUs II0
BBINOJIHEHUIO J1abopatopHeix pador Ne 1 - 4 / C.-Ilerep6. TOC. YH-T a’3pOKOCM.
npubopocTtpoeHus ; coct. M. B. Bypakos. - Dnektpon. TekcroBbie naH. - CI16. : U3a-so 'YAII,
2016. - 26 c.

CrpykTypa u hopma oTueTa 0 1abopaTopHOM padboTe

Otyer o naboparopHoil pabore wumeeT ¢GOpMYy THUIIEPTEKCTOBOIO JOKYMEHTA,
COJIepIKaIlero 3a/laHue Ha J1abopaTopHyI0 paboTy, KpaTKUEe TEOPETHUUECKHE CBEACHUS 1O TEMe
paboThI, OINMCaHWE CXEM | AaTOPUTMOB, WCIIOJB30BAHHBIX TPH BBHIMOJHEHHH PaOOTHI,
PEe3yNbTaThl BEIYUCIUTENBHBIX YKCIEPUMEHTOB B BHJIE TPAPUKOB (IUarpamMm), a TaKKe BBIBOJIBI
10 UTOTaM TIPOJICTTAHHON PAOOTHI.

TpebGoBanust Kk 0opMIIEHHIO OTYETA O JabOpaTOPHOU paboTe

OTtuer AOJDKCH COACPIKATDH TPITy.]'II:HBIﬁ JUCT, a C€ro CcoACpKaHuc IOOJIZKHO 6BITB
odopmieno coriacHo 'OCT 7.32 —2017.

HopmaruBHass nokymeHTauusi, HeoOxonumast A oQopmieHHs, TpUBEJCHAa Ha
anexktpoHHOM pecypee ['VAIL: https://guap.ru/standart/doc




11.4. MeTtonuueckue yka3zaHus JJIsi OOyHarONIUXCsl 0 MTPOXOKICHUIO CaMOCTOSATEIbHOMN
paboThI

B Xoje BBITIONHEHUS CaMOCTOSTEIBHONH Pa0OThI, O0OYUYAIONIUICS BBITIOIHSIET PaboOTy IO
3a/IaHUI0 M TIPU METOJUYECKOM PYKOBOJICTBE MpEmnojaBaTesi, HO 0e3 ero HernocpeiACTBEHHOTO
y4acTHsl.

s oOywaromuxcs 1Mo 3a04Hoil dopMe 00ydeHHs, caMOCTOsATENbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paboTYy.

B mporecce BBIMOTHEHUS CaMOCTOSATENBHONW paboThl, y olyuaromierocs (Gpopmupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE pabovyero BpeMeHU, KOTOPOE MO3BOJISIET UM pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHUU M CHCTEMAaTH3allUd MPUOOpETaeMbIX 3HAHUM, o0ecrevynBaeT BBICOKUUN
YPOBEHb YCIIEBAEMOCTH B TIEPHOJ OOYYCHHS, IOMOTAeT TMOJYYUTh HABBIKA TOBBIIICHUS
pohecCHOHANBFHOTO YPOBHSL.

MeroaudyeckuMu ~ MaTepHalaMH,  HAIpaBJISIOMIUMHU  CAMOCTOSITENIBHYIO — paboTy
00y4aromuxcst SBISIOTCS:

—  y4eOHO-METOJUYECKH MaTepHal Mo JUCIHUILTUHE;

—  METOIUYECKHE YKa3aHHs 10 BBHIMOTHEHHIO KOHTPOJIBHBIX PabOT (I 00yJarommxcs
0 32049HOU (hopme 0OyICHHUS).

11.5. Meronuyeckue ykasaHus [ OOy4yaroUMXcs IO MPOXOXKICHUIO TEKYILEro
KOHTPOJIsl yCIIEBAEMOCTH.

Tekymnii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMAaTPUBAECT KOHTPOJb KadyeCTBAa 3HAHUMU
00y4aromuxcsi, OCYIIECTBISIEMOTO B TEUEHUE CEMECTpa C IENbI0 OIEHMBAHUS XOJa OCBOCHUS
JUCIUIUIAHBI.

CBoeBpeMeHHasl clada OTYETOB MO JaOOpaTOPHBIM M MPAKTUYECKUM 33JaHUIM U
MOJIOKUTENbHBINA PE3yJIbTaT Ha 3allluTe 3TUX padOT MOXKET YUYUTHIBATHCA NPU IMPOBEACHUU
MIPOMEXKYTOYHON aTTECTALlUU.

11.6. Meroauueckue ykazaHus JUid 00y4aroluxcs MO MPOXOXKAECHUIO MPOMEXKYTOYHON
aTTECTalIUU.

IIpomexxyTouHass  arrectanust  OOydyaromMXCsli — HpPeJyCMaTpUBaeT  OLIGHUBaHME
IIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTAaTOB O00y4YeHHs MO aucuuIuinHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — ¢opMma OIECHKH 3HAHHH, MOJYYEHHBIX OOydYaloUmMMcs B Ipolecce
U3yYeHUs BCEW MUCUUIUIMHBI WIH €€ YaCTH, HAaBBIKOB CAMOCTOSATEIBHON paboThI, CIIOCOOHOCTH
OPUMEHATh MUX JAJs pPElIeHUs NPAaKTUYEeCKUX 3ahad. DK3aMeH, KaK NpaBWiOo, MPOBOAMTCS B
NEepUoJ SK3aMEHAIIMOHHOW CECCHM W 3aBEpILAeTCs AaTTECTAlMOHHON OLEHKOM «OTIMYHOM,
«XOpOUIO», «yAOBIETBOPUTEIILHOY, «HEYAOBIETBOPUTEIHHO.

[Ipomexyrtounast arrecrauus npoBoautcs no ®OC, mpuBeaenHomy B 1.10.3 nanHOM
paboueil mporpaMMbl AUCHUTTUHBI.
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