banakoBckuii HH)XEHEPHO-TEXHOJIOTUYECKUN HHCTUTYT — uinai derepaabHOro
rocyJIapCTBEHHOTO aBTOHOMHOT'0 00Pa30BaTEIbHOTO YUPEKIACHUSI BBICIIETO0 00pa30BaHUs
«HanuoHanpHbIN UCCIEN0BATENBCKUM AEpHbIA YHUBEPCUTET « MU DI»

@aKyapTEeT aTOMHOW SHEPTETUKHU U TEXHOJIOTUI
Kadenpa «ATomHast sHEpPreTHKA»

PABOYAS ITPOI'PAMMA
1o aucuuiinHe «MeTposnorus, cepTuUKanus, TEXHUUECKUE U3MEPEHUs
Y aBTOMAaTHU3alMs TEIUIOBBIX IIPOLIECCOB)

HanpagJ/ieHusi 1oOAr0TOBKHU
«13.03.01 TennosHepreTuKa U TEMIOTEXHUKA

OcHoBHan npoq)eccnonanbnaﬂ 06p330BaTeHLHaH nmporpamMmma
((HpOMBIHIJ'IeHHaH TCIIJIOOHCPICTHUKA»

KBanupukanus BbINyCKHUKA
bakanasp

dopma 00ydeHuUs1
OuHas

banakoBo



He.]'ll) OCBOCHUSA JUCHMIIJIMHBI

Lenb nipenogaBaHust TUCIUTUTHHBL: U3YYCHUE U MTOJYYCHHE MPAKTHYCCKUX HABBIKOB MCIIOJIh30Ba-
HUSI METOJIOB M3MEPEHUS, YIIPABICHUS ISl HCCIEAOBAaHUS 3aKOHOMEPHOCTEH U MOBBIIICHUS YPHEKTUB-
HOCTH TEIUIOTEXHUYECKUX MTPOIIECCOB.

JlucuuIinHa U3y4aeTcsi B COOTBETCTBUU C MPOGECCHOHATBHBIMU CTaHIaPTAMH:

- 24.083 CriennamucT-TeIIO HEPTeTUK aTOMHOW CTaHIINUH;

- 24.009 Crienaiuct mo yrpasJIeHHIO IPOEKTaMH U TPOrpaMMaMH B 00JIaCTH MTPOM3BOJICTBA DJICK-
TPOIHEPTUU ATOMHBIMH JICKTPOCTAHIIUSIMH.

Mecto pucuumiuHbl B ctpykrype OOII BO

IlepedeHb MUCLUILUIMH, YCBOEHHE KOTOPBIX HEOOXOAMMO /Ul N3y4eHUH TaHHOM IucIMIUIMHBL «Marema-
THKay, «Du3uka», «KorenpHble YCTaHOBKH M TaporeHeparopbl», «MHpopmarrkay, «MareMaTHiecKre OCHOBBI
IKCIIEPUMEHTAIIHBIX UCCIEN0BAHUNY, «DPU3UKO- XUMUYECKHE OCHOBBI TEIUIOTEXHUYECKHX IIPOLIECCOBY, «Cnenu-
aJIbHbIE IT1aBbl MATEMATUKN, «ICTOYHHUKY U CHCTEMBI TEIUIOCHA0XKEHUs», «TerooOMeHHOe 000pyI0BaHUEY.

B pesynbrare u3ydeHus 3TUX TUCLMIUIMH OOYYArOIIMECs IOJKHbI 3HaTh (DYHKIMOHAIBHBIE U OIIEpaTop-
HBIE 3aBUCUMOCTH, OCHOBHBIE 3aKOHOMEPHOCTH €CTECTBEHHO - HAy4YHBIX JTUCLMIUIMH, 3HaTh U IPUMEHATH METO/IbI
MaTeMaTHUYECKOro aHaIu3a, Teopur AuQdepeHInaIbHbIX YPaBHEHNUH, METOIbl UAECHTU(UKAIMU [TPOLIECCOB TEM-
JIOTEXHUYECKUX TPOIIECCOB KaK OOBEKTOB YIPABIICHHS, METOIBI Pa3pabOTKH, Haaaku, odecrieueHus 2(heKTHB-

HOCTU CUCTEM KOHTPOJIA U YIIPABJIICHUA TCIINIOTCXHUYCCKUMU ITPOLICCCAMM.
HpI/I OCBOCHHUHU I[aHHOﬁ JAUCHUIINIMHBI CTYACHT CMOXXCET 4YaCTUYHO HNPOACMOHCTPUPOBATL TPYAOBLIC

byHKIIH:

- A/01.6 Cocrasnenue Texandeckoro 3ananus (I1C 24.009);
- A/02.6 AHanmu3 TEXHUYECKOTO COCTOSIHHS TETNIOMEXaHUYECKOTO 000PYI0BaHUS, TEXHOJIOTUICCKUX
cucteM u Tpyoonposoaos (I1C 24.083).

KOMHeTeHHI/IH oﬁyqammerom, ([)OpanyeMLIe B pe3yjJabTaTe 0OCBOCHHUA JTUCIIH-

IIJIMHBI
B mpouiecce ocBoeHMs TaHHOW MUCHUIUIMHBL Y CTyJAeHTa (POPMHUPYIOTCS CIIEIYIOUIHEe KOMIIETSH-
LUU:
npodeccuoHalbHbIE
3anauun npodeccu-
OHANBHOH JIesTeNb- OOwexT umm obnacts 3Ha- | Koa u HaumeHoBaHue | VIHIUKATOPBI JOCTHKEHUS
noctu (311]) HUS KOMIIETEHIIUH KOMIIETEHIINU
Pazpabotka TeruioBble U aTOMHBIE I1K-4 cnocoGen 3-1IK-4 3Hate: npaBuiia
IIPOEKTHOMN DneKTpuuecKue CTaHLUM, | pa3padaThiBaTh pado- | BBIMOJIHEHUS W OdopmiieHus
u paboueit peakToOpbl M NapOreHepa- | 4yl MPOEKTHYIO U IIPOEKTHON U TEXHUYECKON
TEXHUYECKON TOPbl aTOMHBIX JJIEKTPO- | TEXHUYECKYIO JIOKY- | TOKYMEHTAallud B COOTBET-
JOKYMEHTaluu CTaHLUH, a TAKXKE IPYroe | MEHTAIMIO B COOTBET- | CTBUU C TPEeOOBAaHUAMHU
odopmiieHne Tennomexannyeckoe CTBUU C TpeOOBaHUSA- | HOPMATUBHO-TEXHUUECKUX
3aKOHUYEHHBIX 000pyJIOBaHUE COTIACHO | MM HOPMAaTHBHBIX JIOKYMEHTOB; TpE€OOBaHMS
IIPOEKTHO- [IpodeccuonanbHoil aes- | JOKyMEHTOB CTaH/IapTOB 110 0(hOPMIIEHUIO
KOHCTPYKTOPCKHMX | TEJIbHOCTH; HOPMaTUBHO- JIOKyMEHTaluu
pabort B TexHuueckass JOKyMEHTa- V-IIK-4 YMerb: COCTaBISITH
COOTBETCTBUHU LU U CUCTEMBI CTaHJIAp- NPOEKTHYI0O M pabouyio J0-
CTaHJIapTaM, TU3allUM; CUCTEMBI JHa- KyMEHTAIIHIO; OLICHUBATh
TEXHUYECKUM THOCTUKA M aBTOMATH3H- BIUSIHUE W3MEHEHUH 110 Npo-
YCIIOBUSIM U POBAHHOTO yIIPaBJICHUS eKTy Ha TEeXHHYECKHe Tmapa-
IpYTUM TexHonOrnuecKuMu Mpo- METPBI
HOPMAaTHUBHBIM reccaMy B TEIUIODHEpre- B-IIK-4 Buagers: coBpemeH-
JOKYMEHTaM THKE HBIMH  MH(OPMAIIMOHHBIMU
TEXHOJIOTUSIMU U1 paspa-
OOTKM TMPOEKTHOW U TEXHU-
YECKON JOKYMEHTAIUU




?.az[atm BOCIIMTAHUAA, peaﬂmyeMbIe B paMKax OCBOCHUSA JUCHMIIJIMHBI
B nporecce ocBoeHMS TaHHOM TUCHUTIINHBI PEATU3YIOTCS CISAYIOIINE 3819l BOCITUTAHUS:

Hanpasienue/ Co3nanue ycaoBuii, | Ucnosqib30Banue Bocnu- | BoBiieueHue B pa3HoIuia-
neJu o0ecneynBaOIIUX TaTeJbHOI0 TMOTEHIHAIA | HOBYI0 BHEY4YeOHYI jesi-
Y4eOHbIX U CUHUILINH TeJIbHOCTh
IIpodeccuonanabHoe | - dopmupoBanue | Mcrnonb3oBanne BocmuTta- | 1.OpraHu3anust  Hay4YHO-
| TPYJA0BOE BOCHHU- | TTTyOOKOr0  IMOHUMA- | TEILHOTO MOTEHILMANA | MPAKTUYECKUX KOH(EpeH-

TaHHUe

HUSI COLMAIIBHOW pO-
au npodeccuu, mo3u-
TUBHOM M AaKTUBHOU
YCTaHOBKH Ha LIEHHO-
CTH H30paHHOH crie-
LUAJbHOCTH, OTBET-
CTBEHHOI'O  OTHOIIIE-
HUA K 1podeccuo-
HaJIbHOW JIEATEIIbHO-
ctu, Tpyay (B14)

JUCLUIUIMH  €CTeCTBEHHO-
Hay4HOTro U oOmenpodec-
CHOHAJIBHOTO MOJTYJIS JUISL:
- (QopmupoBaHusi IMO3H-
TUBHOTO  OTHOIIEHHS K
npodeccun WHXXeHepa
(KOHCTPYKTOpPaA, TEXHOJIO-
ra), IOHUMaHHs €€ COIU-
aJbHOW 3HAYUMOCTH U PO-
au B o0IIecTBe, cTpemiie-
HUS CJeNoBaTh HOpPMaM
npodecCHOHANBHON ITUKHU
MOCPEICTBOM KOHTEKCTHO-
ro oOyueHus, peuIeHHs
MIPAKTHKO-
OpUEHTUPOBAHHBIX CHUTYya-
IIUOHHBIX 32/1a4.

- (opmupoBaHus ycroii-
YMBOTO HMHTEpeca K Ipo-
dbeccroHanbHOU JIeATeNb-
HOCTH, CIOCOOHOCTH KpH-
TUYECKH, CAMOCTOSITEIILHO
MBICIIUTh, TOHHUMATh 3Ha-
YUMOCTh Mpo(eccuu Io-
CPEICTBOM  OCO3HAHHOTO
BbIOOpAa TEMaTHUKHU TMPOEK-
TOB, BBITIOJTHEHHUSI TPOEK-
TOB C TIOCJIEyIOIEH Ty0-
JMYHOW Tpe3eHTaluen pe-
3yJIbTaTOB, B TOM YHCIIE
000CHOBAaHHEM UX COIHU-
QIbHOM M TIPAKTUYECKOMN
3HAYUMOCTH;

- (OopMHUPOBaHMS HABHIKOB
KOMaHAHON paboThl, B TOM
YHcle pealu3alii  pas-
JUYHBIX  TMPOEKTHBIX PO-
nei (mupep, UCTIOTHUTEb,
AQHAJUTUK WU Tp.) MOCpPel-
CTBOM BHITIOJTHEHUSI COB-
MECTHBIX IPOEKTOB.

LIMI ¥ BCTpEY C BEAYLIUMU
CHEeUaINCTaMU IIPEIIIPHsI-
THA TOopoJa U BETEPAHAMU
aTOMHOM OTpaciu.

2. OpraHusanusi U IpoBe-
JI€HUE TPEIMETHBIX OJIUM-
IMaJ U y4acTue B KOHKYp-
cax  Hpo¢ecCHOHATIBHOIO
MacCTEepCTBA.

3.Y4yactue B €XErOAHBIX
aKLUAX CTYJAEHUECKUX
CTPOUTEINIBHBIX OTPSIOB

IIpogeccnonanbHoe
U TPYAOBOE BOCIIH-
TaHue

- ¢dopmupoBaHue
MICUXOJIOTHYECKOU
TFOTOBHOCTH K TIpO-
dbeccuoHanbHON  n1esI-
TEIBHOCTH TI0 W3-
OpaHHON Tpodeccuun
(B15)

Hcnonk3oBaHue BOCIHUTA-
TEIBHOTO MOTEHITHAaJa
JTUCIUILIAH  oO1mernpodec-
CHOHAIBHOTO MOJTYJISI JUTSI:
- (opMupoBaHus yCTOM-
YHBOTO MHTEpeca K TMpo-
(dbeccruoHATBHON e TeNb-

1.Oprannsanust ~ Hay4HoO-
MPaKTUYECKNX KOH(EpeH-
LIMI ¥ BCTpEU C BEAYLIUMU
CHelUalicTaMu Ipeanpusi-
THA TOpOJa U BETEPAHAMH
aTOMHOM OTpaciu.

2. OpraHuzanusi U IpoBe-




HOCTH, IOTPEOHOCTH B JIO- | ICHWE MPEIMETHBIX OJIMM-
CTH)KCHHUH pe3ynbTaTa, | MHax U y4acTHe B KOHKYP-
MTOHUMaHUS byHKIIHO- | cax  MPO¢heCCHOHATHHOTO
HATBHBIX O0SI3aHHOCTEH W | MacTepCTBa.

3amay u30paHHou mpodec- | 3.YyacTue B €KErOJHBIX
CHUOHANILHOM  JIEATENBHO- | aKIHSIX CTYIACHUECKHUX
CTH, YyBCTBa MPO(EccHo- | CTPOUTENbHBIX OTPSIOB
HaJIbHOW OTBETCTBEHHOCTHU
yepe3 BBINOJIHEHHE Yyuel-
HBIX, B TOM YHCIIe TpaK-
TUYECKUX 3aJaHuil, Tpe-
OyIoIUX CTPOroro  Co-
ONf0/IeHUs] MIPaBUII TEXHU-
K1 0€30MacHOCTH U HH-
CTpyKUMi 1o pabore cC
000py/I0BaHUEM B PaMKax
1abopaToOpHOrO  MPAKTU-
KymMma.

Crpykrypa u coaepkaHue y4eOHOM IUCHUTIIHHBI
JucuunnuHa npernojaercs cryaeHTam B 7-om  cemectpe. OOmmias Tpy10€MKOCTh TUCIUILIMHBI CO-
cTaBJIseT 6 3a4eTHRIX eauHuIl, 216 ak. Jaca.

KaJjiengapHblii nJ1an

Ne | Ne | HaumenoBaHue pa3- | Buabl yueOHoii nessTeqbHOCTH (B | ATTecTanus Makcu
P aeJsia (TeMbl) IUCIIH- yacax) pasjaeia MAaJIb-
a e IVIHHBI (¢popma*) HBI
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1 1 | OcHOBBI U3MEPEHUT. 12 2/1 - 2 6/2

N3mepenus npsmeie,
KOcBeHHbIE. M3mepu-
TEIIbHBIE CUCTEMBI.
XapaKkTepUCTUKH U3-
MEPUTEIbHBIX CU-
CTEM.

1 2 | XapaKTepuCTHKH CITy- 14 21 | 2 | 2 |6/2
YaiHbIX BEJIMYMH. 3a-
KOH OOJIbIINX YHCEN.
3aKOHOMEPHOCTH
HOPMAJIBHBIX CITydaii-
HBIX BeanuuH. JloBe-
PHUTENBHBIN HHTEPBAJ,
JOBEpHUTEIbHAS BEPO-
SATHOCTb.

1 3 | HorpemocTn n3me- 14/1 211 | 2 2 |6/2
penuii. CucremaTruye-
CKHeE, CIIyJalHbIE TI0-
IpeIHOCTH. MeTo b
MOBEPKU U3MEPUTEIb-
HbIX cuctem. CepTu-




bukanus
CPEICTB U3MEPCHHUS.

CraTtuueckue, TUHa-
MHUYECKHE XapaKTepH-
CTHKHU U3MEPHUTEIb-
HBIX cucTeM. Mojenu
3JIEMEHTOB MEPBOTO,
BTOPOTO TOPSIIKA.
CxeMBbl COeTUHEHUS
9JIEMEHTOB, CUCTEM,
MOJICIIH.

12/1

2/1

6/2

[TorpemHnocTu ciaox-
HBIX U3MEPUTEIBHBIX
CUCTEM, KOCBEHHBIX
n3MepeHuil. AHanmus
BPEMEHHBIX PSAJOB Ka-
YECTBEHHBIX I10Ka3a-
TEJICH.

14/1

2/1

6/2

KJI

10

Meronsl, u3mepu-
TEJIbHBIE CUCTEMBI,
puOOpbI U3MEPEHHUS
TEMIIEPATYyPBI, JaBJic-
HUSL.

12/1

2/1

6/2

MeTtoasl, u3mepu-
TEIIbHBIC CUCTEMEI,
PUOOPBI U3MEPECHUS
YPOBHS,

pacxoja.

12/1

2/1

6/2

Meronsl, n3mepu-
TEJIbHBIE CUCTEMBI,
npuOOpbI U3MEPEHUS
CBOMCTB BEIIECTBA-
IJIOTHOCTH,
KOHIIEHTpaLUH.

12/1

2/1

6/2

KJI

10

3ajaua ympaBieHHs.

[TpuHIMIBl yIpasie-
Hus. Knaccuduxanms
CUCTEM YIPABJICHUS.

12/1

2/1

6/2

10

MaremaTtnaeckue
MOJICIH DJIEMEHTOB,
CHCTEM YIIpaBJie-
HUSL.

14/1

2/1

6/2

KJI

15

11

Bpemennbie, yacToT-
HBIE XapaKTEPUCTUKHU
3JIEMEHTOB CUCTEM
YIPaBJICHHUS.

20/2

4/2

6/2

12

YCTOMYMBOCTEL  3Jie-
MEHTOB, CHCTEM.
Kpurepuu ycroituu-
BOCTH.

16/2

412

6/2

KJI

15

13

IToka3arenu kaue-
crBa cucteM. Ouno-
KM YCTaHOBUBIIETOCS
peKHUMa,
MIEPEXOJIHBIX MPO-

52/2

412

28/12




| | meccos.

Buj1 npomMe:KyTo4YHOIi aTTecTa- 216/16 | 32/16 | 16 | 32 100/ 3 50
1107001 36

* - COKpalleHHOe HauMEHOBaHUE (POPMBI KOHTPOIIS

** - cymMMa MakCHMaJIbHBIX 0auioB J0/KHA ObITh paBHa 100 3a cemecTp, BKIItOYast 3a4eT U (M)
IK3aMeH
CokpalieHHOe HauMEHOBaHHE ()OPM TEKYIIIEro KOHTPOJISI M aTTECTAIUU Pa3JIeNIOB:

O0o3HaUYEHHE IMosHoe HAUMEHOBAHHE
KJI KonnokBuym
] DK3amMeH

Coaep:xaHue JIEKUMOHHOTO Kypca

Y4yeOHO- Me-

TeMbl JIeKITUH. Bcero
TOAHYECKOe
Bomnpocel, oTpadaTbiBaeMble HA JIEKIIUU 4yacoB
odecmeyeHue
1 2 3
Jlexuus 1. AkryanbHOCTh npeameTa. OCHOBHBIE MOHATHUSL 00 U3Mepe- 2 1-12
Husx. Cyts u3mepenuid. [IpsiMpie, KOCBEHHBIE. DIIEMEHTBI, CTPYKTYP-
HBIE CXEMbI U3MEPUTEIBHBIX CUCTEM. THITOBBIC CUTHAJIBI. 3aKOHO-
MEpHOCTH mpeoOpa3oBanus. Ctarnueckue xapakrepuctuku. [Ipume-
poI pacdeTa. Bu- b1 cuctem usmepenus. CXeMbl COSAMHEHUS dJIe-
MEHTOB.
Mertozs! n3meperus. OCOOEHHOCTH KOMITEHCAIIMOHHOTO METO/1a.
Jlexuus 2. Ilpupona cnyuaiinbix BenuuuH. Ctp. cxema OU. X-ku 2 1-12

ciyuBennuuH. MO, qucniepeusi, ux oneHkd. OUeHkH 1o rpaduky, no-
crpoenue rpaduka. O-mun pacrpeneneHus. 3aKoH OOJNBIINX YUCEl,
HOpMaJIbHBIN ciTy4aiiHbli porecc. OCHOBHBIE 3aKOHOMEpPHOCTH. Jlo-
BEPUTENbHBI HHTEPBAJI, TOBEpUTENbHAS BEPOITHOCTD. [Ipsimast, 00-
paTHas 3a7a4H.

AHanu3 ciydailHO#, CHCTEMaTHYeCKON OIHOOK.

Jlexuus 3. [Morpemoctu nu3mepenuit. Kinace Tounoctu npubopa. Xa- 2 1-12
PaKTepUCTHKH U3MEPHUTENBHBIX crcTeM. BbiOop mkamer mpubopa.
MeTozab! MOBEpKH U3MEPUTENbHBIX cucTeM. OOpaboTKa pe3yabTaToB
NIOBEPKH. BEIsSBIIEHNE CHCTEMATHYECKUX OMIMOOK, OTIPEIeICHUE Ma-
paMeTpoB ciyyaiHbIX omnoOok. Hactpoiika npuOopoB Ha mkaity.
[TorpentHocTr cucTeM U3MepeHHsl ¢ 00paTHOU CBSI3BIO.

Jlexuus 4. Y cranoBUBIIMECS, IEPEXOAHBIE TIpoLiecchl. CTaTHue- 2 1-12
CKHe, TMHAMUYECKHE XapaKTePUCTUKH. MoaeTN THHAMUYECKUX CH-
cTeM. AHaJIM3 MEePEXOIHBIX MPOLECCOB

9JIEMEHTOB TIEPBOTO U BTOPOT'O TOPSIIIKA.

Jlexuus 5. IIorpemHOCTH CIOXKHBIX U3MEPUTEIBHBIX CUCTEM, KOC- 2 1-12
BEHHBIX U3MEPEHUH. AHAIN3 BPEMEHHBIX PSZOB KaY€CTBEHHBIX I10-

Kasaresiei.

Jlexmst 6. Temnepatypa. Llkamer. Metoapl n3MepeHus TEMITEpaTypebl. 2 1-12

TepMoMeTpbl pacHIMpeHHs, MAHOMETPUUECKUE. TepMO3TIEKTPHUUECKHE.
TepMoMeTpsl CONPOTHBIICHHUS. ABTOMATHYECKHE TOTEHIIMOMETPHI,
MocThl. MI3mepenue naBnenus. Eqununel usmepenus. XKuJIkocTHbIE,
MaHOMETPHUYECKHUE, MPYKUHHBIC, MEMOpaHHbIe. J[aTUnKu ¢ CHIIOBOM
KOMIIEHCALIUEN.

Jlexums 7. U3smepenne pacxona. Exuanier nsmepenus. O0beMHbIC 2 1-12
CUETYHKH, 103aTOPHI, TUMaHOMETPHI IEPEMEHHOTO Tepenazaa. Pac-
X0JIOMEPHI MMOCTOSTHHOTO Tepemnana. [IpeodpazoBarenu. Uuaykimon-
HbIE pacxo10Mephl. DiieMeHThl Xoia. M3mepenue ypoBHs. Ykaza-
TenbHbIe cTeka. [lommaBkoBbie, OYHKOBBIE, THAPOCTATUIECKUE, TaB-




JICHUA.

Jlexuus 8. [IpuGops! As onpeeneHus CocTaBa, COCTOSIHUS, CBOWCTB
BellecTB. EAMHUIIBI M3MEPEHNUs, INIOTHOMEPHI — MTOIUIABKOBBIE, TIOCTO-
STHHOT'O BECa, MOCTOSIHHOTO 00beMa, BecoBble. KOHTYKTOMETpHI.
OJeMeHTBl U3MEPUTENBHBIX IPUOOPOB. YIIPYrHe 3IE€MEHTHI, CUII0-
BBIE DJIEMEHTBI. MeXaHn4ecKue, JIEKTPUYECKHE, THEBMAaTUYECKUE.
JlaTuuku nepeMereHus.

DNEKTPUUECKUE MAIIMHBI U3MEPUTEIbHBIX CUCTEM.

1-12

Jlexuus 9. ITocraHOBKa 33124 yIIpaBiIeHU. ATOPUTM YIIPaBICHUS 110
OC. OcHoBHbIE 311eMeHTHI, (hyHKIMOHaIbHBIE cXeMbl CAY. CTpyKTYyp-
HBIE CXEMbI CUCTEMBI, CUTHAJIbI, ICHCTBYOIUE B cucTeMax. [IpuHImnbI
ynpasnenus. Knaccudukarus ACY. Ilpumepst ACY.

1-12

Jlexuus 10. Marematudeckue Mozenu 3yieMeHToB, cuctem. Y. Ipu-
MEpBHI - ONKMCAHUE 3JIEMEHTOB cucteM. JIuneapuzanusa /Y. Metobl
pewenust 1Y . Oneparopusiii MetoA. [lousarue o W(p). [lonyuenue
W(p) u3 IY. Metoasl npsimoro, oopatHoro npeodpazoBanus JI. Me-
TOJ BBIYETOB.

1-12

Jlexuus 11. Tunosele curnainel, MOIEIN CUTHAJIOB. BpeMeHHBIE Xa-
paktepuctuku. llepexonnas, BecoBasi XapaKTEpUCTHKA. Y paBHEHUE
cBepTkU. YacToTHbIe XapakTepucTuku. Jlorapudmuyeckue 4acToT-
HBIE X-KH.

1-12

Jlexuust 12. Tunosble 3BE€HbsI CUCTEM yIIpaBiieHHUs. MaTeMaTHueckue
MOJIEJIH, IIEPEXO/IHBIE, BECOBBIE, YACTOTHBIE XapaKkTepucTuku. [Ipume-
pBbI 3BEHBEB, MOJIENIEH.

1-12

Jlexuus 13. CTpyKTypHBIE cOelMHEHNUS 3BeHbEB. CTPYKTYpHbBIE
cxembl CAY, npuBenenue K TunoBou cxeme. [lepenarounsie
¢yHKIMM pazoMKHYTOH, 3aMKHYTOH ACY 110 BCeM BXOJaM U BbI-
XO0J1aM.

1-12

Jlexums 14. Y cTOWYMBOCTD 3JIEMEHTOB, cUCTEM. BHIIbI mepexoIHbIX
npoteccoB, CB0OOAHOE, BEIHYKAEHHOE JBIKeHuE. [TonsaTre 00
ycrounBocTH. CBSI3b YCTOMYHMBOCTH C MOJIIOCaMu cucTeMbl. Kputepun
ycToitunBocTH Muxaitnosa, HalikBucra, norapudmuaeckuid. /1-
pazOuenue. AHanm3

YCTOMYMBOCTU CUCTEM B MATEMATUYECKUX MAKETaX.

1-12

Jlexuus 15. Iloka3aTenu kauecTBa cucTeM yrpasieHus. TouyHOCTh
YCTaHOBUBLIETOCS PEXUMa, IEPEXOAHOIO PEKUMA.
OmumOKM cucTeM NpY TUIOBBIX BXOJHBIX CUTHAJIAX.

1-12

Jlexuwms 16. PazpaboTka JIMHEHHBIX CHUCTEM yripaBieHus. CHHTE3 CU-
CTEM C 33JJaHHOM CcTpyKTypoil. KoppekTupyromue ycTpoiicTBa CUCTEM
ynpasienus. [loctpoenne KoppekTupyromux 38eHbeB MeTo1oM JIUX.
Tunosble KoppekTUpyronye 38eHbs1. CTpyKTypa peryiasTopoB, Ha3Ha-
YyeHue cocTaBisitonux perynsropa. Cunares CAY meronoMm mareMa-
TUYECKOTO MOJAEIUPOBAHUS.

1-12

IlepeyeHb NpPaKTHYECKUX 3aHATHI

Tema npakTuuyeckoro 3anaTus. Bonpocsl, orpadarbi-
BaeMble HA IPAKTHYECKOM 3aHATHH

Bcero
JacoB

Y4yedHO-
MeTOANYecCKoe
odecreyeHue

1

3

Tema 1.AxTyansHoCTh npeaMera. OCHOBHBIE MOHSATHUSL 00 U3MEPEHU-
sx. Cyts usmepenuid. [IpsiMpie, KOCBEHHBIE. DIIE€MEHTHI, CTPYKTYpPHBIE
CXEMbl U3MEPUTENbHBIX CUCTEM. THUIOBBIE CUTHAJIBI. 3aKOHOMEPHO-
ctu peoOpazoBanus. CTaTuueckue xapakTepuctuku. [Ipumepsr pac-
yera. Tema 2.Bunbl cucrem uzMepenusi. CxeMbl COEIMHEHUSI DJIEMEH-
TOB.

1-12




MeTtoap! uzmepenusi. OCOOEHHOCTH KOMITEHCAIIMOHHOTO METO/1a.

Tema 3.I1pupoaa cnyyaiinsix BennunH. Ctp. cxema OU. X-ku ciyy.
BennunH. MO, nucnepcusi, ux oneHku. OueHkd 1o rpaduky, mocTpo-
enue rpaduka. dO-nuu pacnpenenenus. 3aKoH OOJBIINX YHCET, HOP-
MaJlbHbIN cllydaliHbli npouecc. OCHOBHbIE 3aKOHOMEpHOCTHU. J[oBe-
PUTENbHBIN UHTEPBAJI, JOBEPUTEIbHAS BEpOsATHOCTD. [Ipsamas, oOpat-
Hasl 3aJjauu.

AHanM3 CIIy9aifHOM, CHCTEMaTHYECKON OIMOO0K.

1-12

Tema 4.IlorpenrHoctu usmepenuii. Kiacc rounoctu npubopa. Xapak-
TEPUCTUKH U3MEPUTENbHBIX cucTeM. Bribop mikanel mpudopa. Meto-
JTbI TIOBEPKH M3MEPUTENbHBIX cucTeM. OOpaboTKa pe3ynbTaToB I0-
BEpKU. BhIsiBlIeHNE cCTEMAaTHYeCKUX OMIMOOK, OIpeieieHne napa-
METPOB CIIy4aiiHbIX ommOoK. HacTpoiika mpubopoB Ha mIKaiy.
[TorpemnocTu cucTeM U3MEpPEHuUsi C 0OPATHOI CBS3bIO.

1-12

Tema 5.Y cranoBuBLIMECS, TEPEXOAHBIE MpoLiecchl. CTaTUYECKUE,
JUHAMUYECKHE XapaKTepUCTUKU. Moean JUHAMUYECKUX CUCTEM.
AHanu3 nepexoJHbIX MPOLIECCOB

3JIEMEHTOB IIEPBOr0 U BTOPOI'O MOPSLIKA.

1-12

TeMa 6.HOFp€HIHOCTI/I CJIIOKHBIX I/ISMepI/ITeJII)HBIX CHUCTEM, KOCBCH-
HBIX U3MEPCHUI. AHAJIN3 BPEMEHHBIX PSAJ0B KaYECTBEHHBIX IMOKa3a-
TEJICH.

1-12

Tema 7.Temmneparypa. Ilxansl. Meroasl M3MepeHHs TeMueparyphl.
TepmoMeTpsl paclvpeHus, MAHOMETPHUYECKHE. TepMO3IEKTpHUECKHE.
TepmomeTpsl CcONpOTUBIICHUSA. ABTOMAaTHYECKUE IOTEHLUOMETPHI,
MocThl. U3Mmepenue naBnenus. Enununsl n3mepenus. JKuakocTHsle,
MaHOMETPHYECKHE, IPYKUHHbIE, MEMOpaHHbIe. JlaTuuKu ¢ cUI0BOMI
KOMIIEHCAIAEHN.

1-12

Tema 8.M3mepenne pacxona. Enunuiiel u3mepenus. OObeMHBIC CHET-
YUKH, 103aTOPbI, TUPMaHOMETPHI IEPEMEHHOT0 nepernana. Pacxomo-
MepHI MOCTOSTHHOTO Tiepenana. [IpeodpazoBarenu. UuaykiimoHHbie
pacxogomepbl. DneMeHThl Xoa. Mi3Mepenne ypoBHs. YKazaTeiabHbIe
crekia. [lomiaBkoBbie, OyiTKOBBIE, THIPOCTATUYECKHE, TABJICHUS.

1-12

Tema 9.ITpuGopsl a7 onpeaeneHus cocTaBa, COCTOSTHHSL, CBOWCTB
BenlecTB. EAuHMIIBI M13MEpeHus, IIIOTHOMEPHI — MOIIABKOBBIE, TIOCTO-
SIHHOTO Beca, NOCTOSIHHOr0 00beMa, BecoBble. KOHTyKTOMETpBHI.
OneMEeHTbl U3MEPUTENBHBIX IPUOOPOB. YIIpyrue 3J€MEeHThI, CUIIO0-
BBIE 2JIEMEHTHI. MeXaHUUEeCKHe, JIEKTPUUECKHE, THEBMAaTUYECKHE.
JaTunky nepemenieHusl.

DNEeKTpUYECKHE MAIMHBI U3MEPUTEIBHBIX CHCTEM.

1-12

Tema 9.IlocTaHoBKa 331a4u ynpaBieHUs. AJTOPUTM YIIPaBJICHUS 110
OC. OcHoBHbIE 371eMeHTHI, (hyHKIMOHANBHBIE cXeMbl CAY. CTpyKTyp-
HBIE CXEMBI CUCTEMBI, CHTHAJIBI, ICHCTBYIOIINE B cucTeMax. [IpruHIMTIBI
ynpasienus. Knaccugukamus ACY. Ipumepst ACY.

1-12

Tema 10.MaremaTuyeckue MOJENM JIEMEHTOB, cucteM. Y. [Tpume-
pBI - OIKCaHUE AIEMEHTOB cucTeM. JInneapuzauus Y. Merozsl pe-
menust JIY. Oneparopusiit Meroa. [Tousatue o W(p). [lonyuenue
W(p) uz IY. Metoas! npsimoro, odpatHoro npeobdpazosanus JI. Me-
TOJT BEIYETOB.

1-12

Tema 11.TunoBble cUrHalbl, MOJEIHN CUTHAJIOB. BpeMeHHbIe Xapak-
tepuctuku. [lepexoHas, BecoBasi XapaKTepUCTHKA. Y paBHEHHE
cBeptku. YactoTHble XapakTepuctuku. Jlorapudmuyeckue 4acToT-
HBIC X-KU.

1-12

Tema 12. TunoBble 3B€HbsI CUCTEM YIIpaBieHUsA. MaTeMaTH4ecKne Mo-
JIeJH, TIEPEXOIHBIE, BECOBBIE, YACTOTHBIE XapaKTEPUCTUKU. [Ipumepsl
3BCHBLEB, MOJICIICH.

1-12




Tewma 13.CtpyKkTypHBIC COeTMHEHUS 3BeHbEB. CTPYKTYpPHBIE CXEMBI 1 1-12
CAY, npuBeneHue kK TUIOBoi cxeme. [lepenarounsie GpyHKIMN
pa3oMKHYTOM, 3aMKHYTOM ACY 110 BCceM BX0/1aM M BBIXOJIaM.
Tema 14.Y cTONYMBOCTB 37IEMEHTOB, CUCTEM. BUIbI IEpeXOAHBIX MPO- 1 1-12
neccoB, CBoO0AHOE, BhIHYK/IEeHHOE JIBIKeHue. [loHsTre 06 ycroituu-
BocTU. CBS3b YCTOMYMBOCTH € IIOJIOCAMU cucTeMbl. Kpurepun ycroii-
yuBOCTH Muxainosa, HaiikBucra, torapudmudeckuid. J[-pazouenue.
AHaiu3 yCTOMYMBOCTH CUCTEM B MAaTEMaTUUYECKUX MaKeTax.
Tewma 15.IToka3aTenn kauecTBa CUCTEM yIpaBiieHUs. TOYHOCTh yCTa- 1 1-12
HOBMBIIETOCS PEKUMA, IIEPEXOTHOTO pekKUMa.
OmumOKku cucTeM MpY TUHOBBIX BXOJHBIX CUTHAJAX.
Tema 16.Pa3paboTka muHeHHbIX cucTeM ynpaBieHus. CHHTE3 CUCTEM 1 1-12
C 3a1aHHOM cTpYyKTypoil. KoppekTupyroiure ycTpoicTBa CUCTEM
ynpasiieHus. [loctpoeHue KoppeKTupyronmx 38eHbeB MeTogom JIUX.
Tunosble KOoppekTUpyrouye 38eHbs. CTpyKTypa peryasiTopoB, Ha3Ha-
YeHHE CoCTaBIsoMMX peryistopa. Cunre3 CAY Merogom Marema-
TUYECKOTO0 MOJICJIUPOBAHUS.
IlepedeHb 1a00paTOPHBIX padoT
HaumenoBanue 1abopaTopHoii padorsl. 3aaa- Beero YueOHo-
HHS, BOIIPOCHI, 0TpadaTbiBaeMble HA JIA0OPATOPHOM 4ACOB MeTOouYecKoe
3aHATHH olecneyenue
1 2 3
XapakTepUCTUKH CIIy4alHbIX MPOLIECCOB 2 KomnerorepHnas
MOJIETTh
ITocTpoeHne nuHENHOMN, HETMHEWMHON CTaTUYECKUX XAPAKTEPUCTHK U3- 2 Komnsrorepnas
MEPHUTETbHBIX CHCTEM. MOJIETTh
[ToBepka H3MEpUTENBHBIX CUCTEM. AHAIN3 COOTBETCTBUS IPUOOpa ero 2 Komnsrorepnas
kiaccy TouHoctu. [ToctpoeHue cuctembl NOACTPONKH U3MEPUTENBHOM MOJIETTh
CUCTEMBI.
AHanu3 NOrpelHOCTA KOCBEHHBIX U3MEPEHUM. 2 KomnbrotepHas
[ToBepka CI0KHBIX U3MEPUTENBHBIX CUCTEM. MOJIETh
HccnenoBanue pemenus AudQepeHnnanbHoro ypaBHEeHHs IEPBOro 2 KomnbrotepHas
0~ psiIKa AaHAJTUTUYECKUM U YUCIEHHBIM MeToaamu. Pemenue nud- MOJIETh
(bepeHIaTbHOr0 ypaBHEHUs MyTeM Mepexoia K pa3HOCTHOMY ypaB-
HEHHUIO.
BpemeHHbIe XapaKTepUCTUKU JUHAMUYECKUX 3BEHbEB. 2 KomnerorepHast
MOJIETh
YacToTHBIE XapaKTEPUCTUKU AUHAMUYECKUX 3BEHbEB. 2 KomnerorepHast
MOJIETh
OKCIIEpUMEHTAIBHOE IIOCTPOCHUE AMILIIUTYHO-4aCTOTHON XapaKTepH- 2 KomnbrotepHas
CTHKH allepuoINYeCcKOro 3B€Ha MepBOro NopsaKa. MOJIETh
3aaHus IS CAMOCTOSATEILHON padoThI CTYIEHTOB
Beero YuebHo-
Bomnpocsl 111 CaMOCTOATEIBHOI0 H3y4YeHUs (3aaHus) YACOR MeTOoAHYeCKoe
obecrneyenune
1 2 3
OcHoBbl n3Mepennil. 3mepenus npsMele, KocBeHHbIE. M3mepu- 6 1-14
TeJIbHBIE CUCTEMBI. XapaKTEPUCTUKH U3MEPUTEIbHBIX CUCTEM.
XapakTepUCTUKH CIIYIaHBIX BETUYNH. 3aKOH OOJBITUX Yncen. 3a- 6 1-14
KOHOMEPHOCTH HOPMaJIbHBIX CIIy4alHBIX BEJIH- YMH. JloBepUTENh-
HBIM UHTEpBaJI, JOBEPUTEIbHAS BEPOSTHOCTbD.
[TorpemnocTn n3mepenuii. CucteMaTuuecKue, cirydan- 6 1-14




HBIE MTOTPEIHOCTH. MEeTOIbI TOBEPKU U3MEPUTEIBHBIX CHCTEM.
Ceprudukaius cpeicTB H3MEpEHHsL.

Crartuueckue, TMHAMUYECKHE XapaKTEPUCTUKA U3MEPUTEIHHBIX CH- 6 1-14
crteM. Mojienu 3J1eMEHTOB MEPBOro, BTOporo nopsjaka. CxeMsl co-
€IMHEHHUS JIEMEHTOB, CUCTEM, MOJIEIIH.

[TorpemHocTH CI0KHBIX U3MEPUTENBHBIX CHCTEM, KOC- BEHHBIX 6 1-14
U3MepeHuil. AHAIN3 BPEMEHHBIX PSI0B KAUECTBEHHBIX ITOKA3aTe-

nen.

MeTtoapl, U3BMEPUTETBHBIE CHCTEMBI, TPUOOPHI U3MEPECHHS 6 1-14
TEMIIEPATyPHhI, TaBICHUS.

Mertoapl, U3BMEPUTETbHBIC CHCTEMBI, TPUOOPHI U3MEPECHHS 6 1-14
YPOBHS, pacxoja.

Mertoapl, U3BMEPUTETbHBIC CHCTEMBI, TPUOOPHI U3MEPECHHS 6 1-14

CBOICTB BCIICCTBA,; INIOTHOCTH, KOHLICHTPALIUH.

[TocTanoBka 3agauu ynpasienus. Anroputm ynpasierus mo OC. Oc- 6 1-14
HOBHBIE 2JIEMEHTHI, GyHKIIMOHATIbHBIE cXeMbl CAY. CTpyKTypHBIC
CXEMBbI CUCTEMBI, CUTHAJIBI, JeCTBYIOLIUE B cucTeMax. [IpuHIHIIbI
ynpasienus. Kinaccugpukamus ACY. [pumeps: ACY.

Maremarnueckne MOJENH 3JIEMEHTOB, cucteM. Y. [Ipumepsr - onu- 6 1-14
caHue dJIeMEeHTOB cucteM. JIluneapusanusa Y. Meroasl pereHus
JY. Oneparopusiii meto. [lousatue o W(p). [lomyuenue W(p) u3
JY. Metonsl ipsimoro, obpaTHoro npeodpaszoBanus JI. MeTton Beiue-
TOB.

TumnoBble CUTHAIIBI, MOJEJIM CUTHAJIOB. BpeMeHHbIe XapaKTepUCTUKH. 6 1-14
[Tepexonnas, BecoBasi XapaKTEPUCTUKA. Y paBHEHUE CBEpTKU. Ya-
CTOTHBIE XapaKTepUCTUKU. JlorapudmMuueckrie 4aCTOTHBIE X-KU.

Tunosele 3B€HbsI CUCTEM yIIpaBieHUsA. MaTeMaTHYeCKHe MOJEIH, 6 1-14
IepeXOHbIEe, BECOBbIE, YACTOTHBIE XapaKTepUCTUKHU. [Ipumepsl 3Be-
HBbEB, MOJCIICH.

CrpykrypHble coequHeHNs 3BeHbeB. CTpykTypHBIE cXeMbl CAY, 6 1-14
MpHUBEJICHUE K THITOBOU cxeMe. [lepenarounsie GyHKIMHA pPa3OMKHY-
TOM, 3aMKHYTON ACY 1o BceM BXOJaM M BBIXOJaM.

Y CTOWYMBOCTB AJIEMEHTOB, CUCTEM. BUBI MEPEXOAHBIX ITPOLIECCOB, 6 1-14
CBoOojHOE, BEIHYKAEHHOE JBIKeHuE. [ToHs- THe 00 ycToitunBocTy.
CBsi3b yCTOWYMBOCTH C MOJIIOCaMU cucTeMbl. Kputepuu ycToiunBocTu
MuxaiinoBa, HaiikBucra, norapugmudeckuii. J[-pasouenue. Ananus
YCTOMYMBOCTH CHCTEM B MATEMaTHYECKUX MaKETax.

ITokazarenu kauecTBa CUCTEM ylpasiieHUs. TOYHOCTB ycTaHO- 8 1-14
BUBIIETOCS PEKHIMA, TIEPEXOTHOTO PEKUMA.
OmubOKN CUCTEM ITPU THIOBBIX BXOJHBIX CUTHAJAX.

PazpaboTka nunelHbIX cucteM ynpasieHusi. CHHTE3 CUCTEM C 3a- 8 1-14
JTaHHOU cTpyKTypoi. KoppekTupyroiire ycTpoicTBa CUCTEM YIIpaB-
nenus. [ToctpoeHne KoppekTUpyromux 38eHbeB MmetoaoM JIUX. Tu-
MOBbIE KOPPEKTUPYIOLIUE 3BeHbs. CTPYKTypa peryasiTopoB, Ha3Ha-
YEHHE COCTaBNIAOIMMX peryistopa. Cunre3 CAY MeTonoM Marema-
TUYECKOT'O0 MOJIEITUPOBAHMUSL.

KonTpons 36

PacueTrHo-rpaduueckasi padora - He MPeAYCMOTPEHA Y4eOHbIM  IJIAHOM
KypcoBasi padora - He mpegycCMOTpeHA Y4eOHbIM  IJIAHOM

Oobpa3oBaTe/ibHbIE TEXHOJIOTMH
HpI/I pcajmsanun y‘-IC6HOl“0 MaTcpHualia Kypca HUCIIOJIb3YIOTCA Pa3JIMYHBIC 06pa3OBaTCJ'IBHBIe TEXHO-



JIOTHH, CIIOCOOCTBYIOIIME CO3JJaHUIO aTMOC(hephl CBOOOIHON U TBOPUYECKOM AUCKYCCHU KaK MEXIy Mpemno-
JlaBaTeseM U CTYACHTaMH, TaK U B CTyAeHYeCKO# rpymme. Llenbio mpu 3ToM siBiisieTcst BBIpabOTKa y CTyIEH-
TOB HAaBBIKOB M KOMIIETCHIIMM, IMO3BOJIAIOIIMX CAMOCTOSITENIbHO BECTH HCCIENOBATEIBCKYI0 M HAy4HO-
Mearorn4ecKyro padboTy.

[TpakTHyeckasi IOATOTOBKA MPHU pealin3allii y4eOHON TUCIUIUIMHBI OPraHU3yeTCs MyTeM IpoBele-
HUSl MPAKTUYECKUX 3aHATUH, MPEIyCMAaTPUBAIOIIMX y4yacTHE OOYYaIOUIMXCS B BBINOJHEHHM OTAEIHHBIX
3JIEMEHTOB paboT, CBA3aHHBIX € OyAylIei MpodeccuoOHaNbHON AESITETbHOCTHIO.

[IpakTHyeckas MOArOTOBKA TAaK)Ke BKJIIOYACT B ceOsl 3aHATHUA JIGKIMOHHOTO THIA, KOTOpPHIE Mpeay-
CMaTpUBAIOT Iepenadyy yueOHoi nHpopManuu oOydaromumcs, He0OXOAUMOMN /ISl TOCTIEAYIOUIEr0 BBINOJI-
HEHHS padoT, CBSI3aHHBIX ¢ OyaymIel MpohecCHOHATbHON AEATEIbHOCTHIO.

AyaUTOpHBIE 3aHATHS POBOJAATCS B BUJE JIeKUUH ¢ ucnosibzoBanueM [IK u kommnerorepHoro npo-
€KTOpa, MPAKTUYCCKUX 3aHATUH, ¢ ucnonb3oBanreM 1K npu npoBenenun pacueros. JlabopaTopHbie pabo-
ThI IPOBOASATCS Ha JIabOpaTOpHBIX ycTaHOBKax. CamocTrosiTenbHas padoTa CTYACHTOB IPOBOAUTCS MO PYy-
KOBOJICTBOM IIPENOJIaBaTeNEN, C OKA3aHUEM KOHCYJIbTALUKA M MOMOIIY IPU MOATOTOBKE K KOHTPOJIbHBIM
paboTam, BBHITIOJTHEHUH IOMAIIIHUX 33JaHUN

(I)OHII OIICHOYHBIX CPEACTB
@DoH/1 OLICHOYHBIX CPEACTB IO JUCHUILIUHE 00CCIICUMBAET MPOBEPKY OCBOCHUS IJIAHUPYEMBIX pe-
3yJIbTATOB 00Yy4eHUs (KOMIIETEHIIMIA M MX WHAUKATOPOB) IMOCPEICTBOM MEPOIPHITUN TEKYIIET0, pyOeKHO-
T'O U MPOMEIKYTOYHOI'O KOHTPOJIA MO AUCHHUILINHE.
CBsi3b MEXIYy POPMHUPYEMBIMUA KOMITETCHIIUSAMHU U (pOpMaMU KOHTPOJISI UX OCBOCHHS TPEICTABICHA
B CJICAYIOIIEH TaOIuIe:

Kon n HanmeHoBaHue
Ne HanmeHoBaHME KOHTPOIUPYEMBIX HaumenoBanue
/11 pasnenoB (Tembl) HHJKATOpa HOCTH_U OLIEHOYHOT'O CpEeJICTBa
JKEHUS] KOMIIETEHIUN
BxonHoM KOHTPOJIb
N IT1K-4,11K-7,I1K-10, Bomnpocsl BxoaHOoTO
1 Bxo1HOM KOHTPOJIb
IK-11 KOHTPOJISA (ITMCbMEHHO)
ATTecTanus pa3JenoB, TEKYIUH KOHTPOJIb YCIIEBAEMOCTH
2 [TorpemHocTu n3mepeHuit I1K-4,ITK-7,ITK-10, KomIoKBI
MK-11 ™
3 N3mepenne TEXHOIOrM4EeCKUX mapa- [1K-4,I1K-7,I1K-10, Komnoxksrnym
METPOB I1K-11
ATTecTanus pa3JeNnoB, TEKYIUH KOHTPOJIb YCIIEBAEMOCTH
4 MatemaTuuecKkue MOJENH CUCTEM [K-4,ITK-7,[1K-10, Komnoxksuym
yIpaBiIeHUs MK-11
5 ITokazarenun kauecTBa CUCTEM YIIPaB- [K-4,ITK-7,[1K-10, Komnoxksuym
JICHUS MK-11
ITpoMexyTouHas aTTecTalus
DK3aMeH [1K-4,T1K-7,I1K-10, Bormpocsr k ax3ameny
K-11 (ITuceMeHHO)
Bonpocsl BXOAHOr0 KOHTPOJISI.
1. Maremaruueckuii cMpbici onepatuu uddepenirposanys. [lokasars Ha rpadukax.
2. ®wusnueckuii cmbicn onepanun auddepernnposanms. [Tokasats Ha mpuMepax.
3. MaremaTtuueckuii cMbICI oniepaliiu nHTerpuposanus. [lokazaTs Harpapukax.
4. ®usnueckuil CMbIC onepanuy nHTerpupoBanus. [lokasaTs Ha mpuMepax.
5. TI'paduueckoe nuddepenurpoBanue GyHKIHH.
6. I'padwuyeckoe mHTErpHpOBaHUE PYHKIHH.
7. Kiaccuueckuit meron perieHus AuddepeHnnanbHbIX ypaBHEHUH.
8. CBoOomHas v BEIHY)XJICHHASI COCTABIISIONINE perIeHus TupGepeHIINaTFHOTO YPaBHEHUSI.
9. Omnucanue MpoIECcCOB ¢ MOMOIIBIO AU PepeHInanbHbIX YpaBHEHUH.

10. TIpumeps! orrcaHus POIIECCOM C TTOMOIIBIO (B (GepeHITNATHHBIX YPAaBHSHHUH.



Bomnpocel Kk codece10BaHUIO:
KonnokBuym 1.
IlocTaHoBKa 3a1a4M yIIPaBJICHUS.
CeMb ITyHKTOB aJrOpUTMa yIpaBJIeHUs 110 OOpPaTHOM CBA3HU.
OCHOBHBIE 2JIEMEHTBI CUCTEMBI YIIPABJICHMUSL.
@DyHKIMOHAIbHAS CXEMa CUCTEMBI YIIPABIICHUS.
CTpyKkTypHas cxeMa CUCTEMbI YIIPABICHUsI ¢ OOpaTHOMN CBA3BIO.
Curnaiibl, JEHCTBYIOLME B CUCTEMAX YIPABJICHHUS.
IIpumepsl cucTem yrpaBieHHs B MAIIMHOCTPOCHHUH.
[TocTpoeHne MaTeEMaTUYECKUX MOJIENIEN AIEMEHTOB CUCTEM YIIPABICHHUS.
Mertoapb! perienus 1uddepeHaabHbIX YpaBHEHUH.
0. OmneparopHslii MeTOA pemieHust UG PepeHIINATBHBIX YPAaBHEHHIA.
1. TlonsTHe o nepeaaTouHbIX PYHKIUAX.
2. llomydenue nepenaTovyHbiX GyHKIUN U3 AudepeHInanbHbIX ypaBHEHHUH.
KoanoxkBuym 2.
OcCHOBHBIE THUIIBI IETEPMUHUPOBAHHBIX CUTHAJIOB.
Pemenue nuddepeHnnanbHbIX YpaBHEHUH IPU TUIIOBBIX BXOJHBIX CUTHAJIAX.
BpemeHnHble XapaKTepUCTUKH 3JIEMEHTOB CUCTEM YIIPABJICHUSI.
YacToTHbIE XapaKTEPUCTUKH IEMEHTOB CUCTEM YIIPABICHUS.
Jlorapugmuyeckie 4acTOTHBIE XapaKTEPUCTHKH SJIEMEHTOB CUCTEM YIPABIICHHS.
Monenb, BpeMEHHBIE, YaCTOTHBIE XapaKTEPUCTUKU 3BEHA IIEPBOTO MOPSAIKA.
Monenb, BpeMEHHbIE, YaCTOTHBIE XapaKTEPUCTUKHU UHTETPUPYIOLIETO 3BEHA.
Mogenb, BpeMeHHbIE, YaCTOTHBIE XapaKTepUCTUKU AU(PepeHInpYIOIIEro 3BeHa.
Monenb, BpeMeHHbIE, YaCTOTHBIE XapaKTEPUCTUKU 3BEHA BTOPOI'O MOPsIIKa.
0. Buusl coeqMHEHUs 3IEMEHTOB CUCTEMBI U UX MOJIEIH.
1. Crpykrypusble cxembl CAY 1 ux npuBeA€HUE K TUIIOBBIM CTPYKTYpam.
12. Ilepenarounble GyHKIHUN CUCTEMBI C OTPULIATEIBHON 0OpAaTHOM CBS3bIO IO 331aHUI0, OLIUOKE,
BO3MYUIAIOLIEMY BO3JICHCTBHUIO.
KossioxkBuym 3.
1.YcTOMYMBOCTD 37IEMEHTOB CUCTEM YIIPABJICHUS.
2.Kpurepuii ycroitunoctu I'ypBuna.
3.Kpurepuii ycroitunBoctu HaiikBucra.
4.JlorapudmMuyueckuil KpuTepuil yCTOHYUBOCTH.
5.ITokazarenu KauecTBa yCTAHOBHUBIIIETOCS PeXUMa, IEPEXOAHBIX IIPOIIECCOB.
6.01munOKu CUCTEM yIpaBJIEHUs IIPU TUIIOBBIX BXOJHBIX CUTHANAX.
7.Metoauka pa3pabOTKH MPOMBIIIEHHBIX CUCTEM YITPaBJICHUSI.
8.Koppekrupyromue ycTpoiicTna.
9.TunoBsle TPOMBILIEHHBIE PETYISATOPHI.
10.0mmOKH cUCTEM C pa3IMYHBIMU COCTABIISIOIIMMU PETYIsATOpPA.
11.ITpuHuKn MoIeMPOBAHUS CUCTEM YIIPABICHUS.
12.Pa3paboTka cucTeM ynpaBiIeHUs: METOI0M MaTeMaTHYECKOTO MOACTUPOBAHHUS.
KosutoxkBuym 4.
11. TunoBble HEMUHEMHOCTU M UX MAaTEMAaTUYECKUE MOJIEIH.
12. TumoBasi CTpyKTypHasi CXeMa HeIMHEHHON CUCTEMBI YIIPaBJICHUSI.
13. Metoabl TUHEapU3alMyi HEMTMHEHHBIX CUCTEM YIPABICHHUS.
14. Ananu3 HeTMHEHHOM cHCTeMBbI Ha ()a30BOM MIIOCKOCTH.
15. luckpetHble, UdpoBbIe cucTeMbl ypasieHus. [Ipumep.
16. Z- npeoOpa3oBanue. [JuckpeTHas mepenaTouHas GyHKITHUS.
17. Ludposoii ITNU]] — perymsTop.
18. CunTe3 mudpoBHIX CHCTEM METOIOM MAaTEMaTHIECKOTO MOJICITUPOBAHUSI.
19. OnTumanbHble cucTeMsl ynpasienus. Kpurepuit ontumuzanuu. 10.3anaua
ONTHMHU3ALIUU [TAPAMETPOB PETYISATOpA.
11.Maremarnyeckast MOJIENb B IPOCTPAHCTBE COCTOAHUS. 12.JIMHENHBIH
KBaJIpaTHUYHBII perymsTop.
13.AnanTuBHbBIE cUCTEMBI yripaBieHus. Cucrema ¢ aaliTUBHON MaTeMaTHYeCKOW MOJIENbI0 00BEKTa
yIpaBiIeHUS.

ERROONOOT~WLDNDE
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Bomnpocekl Kk 3xk3aMeny
1.YcranoBuBIIKECS, IEPEXOIHBIE ITPOLIECCHI.
2.Cratnyeckue, TMHAMAYECKUE XapaKTePUCTUKH.
3.Monenu TMHaMUYECKUX CUCTEM.
4.AHanu3 nepexoIHbIX MPOIECCOB AIEMEHTOB IIEPBOTO U BTOPOTO MOPSIIKA.
S.I1orpemHoCTH CIOKHBIX U3MEPUTENBHBIX CUCTEM, KOCBEHHBIX U3MEPEHUN.
6.AHaIM3 BPEMEHHBIX PSA0B KAUECTBEHHBIX MMOKA3aTeNIeH
7. Temnieparypa. llIkansl. MeTo bl H3MEPEHUS TEMIIEPATYPHI.
8. TepMoMeTpHI paclIMpeHHs], MAHOMETPUYECKHE.
9.TepmOdIEKTpPUYECKHE.
10.TepMoMeTpBI CONPOTUBJICHUSI.
11.ABTOMaTHUYECKHE MOTEHIIMOMETPBI, MOCTHI.
12.1I3mepenne naBiaeHus.
13.EnuHuIel n3MepeHusl.
14 )KuakoctHble, MAHOMETPHUUECKUE, IPY>KUHHbBIE, MEMOpPaHHBIE.
15.laTunuku ¢ CMIIOBOM KOMITEHCALIUEH.
16.13mepenue pacxoja.
17.EnuHunel n3MepeHusl.
18.006beMHbIE CYETUMKH, A03aTOPHI, TU(PMAHOMETPHI IEpeMEHHOr0 niepenana. 19.Pacxomomepsi mo-
CTOSIHHOT'O TIepenaja.
20.ITpeobpazoBaremnmy.
21. UHayKImOHHBIE pacX0I0MEPHI.
22.Onementsl Xosuia. 3Mepenne ypoBHs.
23.Vka3arenbHble CTEKIIA.
24 IlonnaBKoBbIe, OyHKOBBIE, THAPOCTATUYECKUE, TaBIICHUSI.
25. I1pubops! asst onpeneneHus cocTaBa, COCTOSIHUSI, CBOMCTB BEIIECTB.
26.EnuHuLbl U3MepeHus, IIIOTHOMEPHI — MOIUIaBKOBbBIE, IIOCTOSITHHOTO Beca, IIOCTOSTHHOTO 00beMa, Beco-
BbIE.
27. KOHIyKTOMETPBL.
28.21eMeHTHI U3MEPHUTETHHBIX TPUOOPOB.
29.Y1pyrue 3J1eMEHTBI, CUIOBBIE 3JIEMEHTHI.
30.MexaHuveckue, 2JIEKTPUIECKHE, THEBMAaTUIECKHE.
31.JlaTuuku nepeMerieHus.
32.0neKTpuyecKre MallliHbl U3MEPUTEIbHBIX CUCTEM.
33.IlocTaHOBKa 3a7jaun yIIpaBJICHMUSL.
34.Anroputm yrpasienus mo OC.
35.0cHoBHbIE 37IeMeHTHI, (pyHKIMOHANIBHBIE cXeMbl CAY.
36.CTpyKTypHBIE CXEMBI CUCTEMBI, CUTHAJIBI, ICHCTBYIONINE B CUCTEMAX.
37. Ipunnuns! ynpasnenus. Knaccugpukanus ACY. Ipumepsr ACY.
38.MaremaTHUeCKHE MOJICIIH JIEMEHTOB, CHCTEM.
39.1Y. llpumepsl - onucaHue JIEMEHTOB CUCTEM.
40.JIuneapuzauusa Y. Metoasl pemenus JIY. Oneparopusiit meroa. [Tonsitue o W(p). Ilonyuenue
W(p) uz 1Y. Metoas! npsiMmoro, oopatHoro npeodpazosanus JI. MeToa BEIYETOB.
41.. TunoBble cUTHAJIBI, MOJIENIU CUTHAJIOB. BpeMeHHbIEe XapaKTepUCTUKH.
42 IlepexonHasi, BECOBasl XapaKTEPUCTHUKA.
43.YpaBHenue cBepTKU. YacToTHbIE XapakTepucTUKU. Jlorapudmuueckrue 4acTOTHbIE X-KH.
44.TunoBble 3BEHbsI CUCTEM YIIPABJICHUS.
45.MaTeMaTH4eCcKre MOJICIIH, IEPEXOIHBIE, BECOBBIEC, YACTOTHBIE XapaKTEPUCTUKH.
46.1Ipumepsbl 3BE€HbEB, MOJIETIEH.
47.CTpyKTYpHBIE COEJIUHEHUS 3BEHBEB.
48.CtpyktypHble cxeMbl CAY, IpuBeeHNE K TUIIOBOU CXEME.
49.TlepenaTounbie GyHKIIMH pa3oMKHYTOMH, 3aMKHYTOH ACY 10 BCEM BXOJIaM U BBIXOJIaM.
50.IToka3zaTenn kayecTBa CUCTEM YIIPABICHHUS.
51. TOYHOCTP yCTAaHOBHUBUIETOCS PEXHUMA, IEPEXOTHOIO PEXKUMA.
52.0mm0KH CUCTEM MPH TUIIOBBIX BXOJHBIX CUTHAJIAX.
53.Pa3paboTKa JIMHEHHBIX CUCTEM YIPaBICHUS.



54.CuHTE3 CUCTEM C 3aJJaHHOUM CTPYKTYpOH.

55.KoppekTupytroniye ycTpoiicTBa CUCTEM YIIPaBIECHHUS.
56.ITocTpoeHne KOPPEKTUPYIOIIUX 3BeHbEB MeTo1I0M JIUX.
57.TunoBble KOPPEKTUPYIOLIUE 3BEHbSI.

58.CTpyKTypa perynsaropoB, Ha3Ha4€HUE COCTABIIAIOIINX PEerysaTopa.
59.Cunte3 CAY MeTo/10M MaTeMaTH4eCKOI0 MO/IETUPOBAHUS.

IIkaJabl OLleHKH 00pa30BaTeJIbHBIX J10CTHKEHU I

DK3aMeH
Baiabl Onenka
(peHTHHTOBOM | 3K3aMeHa TpeboBaHus K 3HAHUAM
OIICHKH ) (6armbl 3a OT-
BETHI Ha HK3a-
MEHE)
90-100 «OMIAUUHOY OlLIeHKa «OTJIMYHO» BBICTABIISIETCS CTYJICHTY, €CJIM OH TITyOOKO ¥ IIPOYHO
YCBOWJI IPOTPAMMHBIN MaTepua, UCYEPIIBIBAIOIIE, TOCIIC0BATEIBHO,
YEeTKO U JIOTHUECKU CTPOMHO €ro u3jaraer, yMeeT TECHO YBA3bIBaTh TEO-
PHIO C MPAKTUKON, CBOOOJIHO CIIPABIISICTCS C 33/]la4aMH, BOIIPOCAMH H JIPY-
TMMH BHJIaMU IPUMEHEHUS 3HaHUH, IPUYEM He 3aTPYAHSIETCS C OTBETOM
MIPY BUJIOM3MEHEHUH 3a/IaHUM, UCTIOIB3YET B OTBETE MaTepHall MOHOTpa-
budeckoii TUTepaTyphl, IPAaBUILHO 0OOCHOBBIBAET MPUHSATOE PEIICHHE,
BJIQJICET PAa3HOCTOPOHHUMH HABBIKAMU U TIPUEMaMU BBITIOTHCHHSI TPAKTH-
YeCcKHUX 3a/1ad.
3anuchIBacT pacueTHbIC POPMYIIBI, OOBSICHICT UX 3HAYCHHE, TICPECUUCIIICT
OCHOBHBIE 3aKOHBI, 3aITUCHIBAET MATEMATUYECKUE BhIPAKEHHSI OCHOBHBIX
3aKOHOB.
70-89 «xXOpouLoy O1eHKa «XOpOILI0Y» BHICTABIAETCS CTYJACHTY, €CIIM OH TBEPAO 3HAET MaTe-
pHaJI, TPaMOTHO | I10 CYIIECTBY M3JIaraeT ero, He JOMyCKas CYIIECTBCHHBIX
HETOYHOCTEH B OTBETE HA BOIMPOC, MPABUILHO MPUMEHSIET TEOPETUUECKUE
TIOJIO’KCHUS TIPH PEIICHUN IPAKTHYECKUX BOIPOCOB U 33714, BIIaJICET He-
00X0JIMMBIMH HAaBBIKAMU M MIPUEMaMU MX BBITIOJTHEHHUS.
60-69 «y0081€me0- Or1ieHKa «yIOBIECTBOPUTEIIBHO» BBICTABIISICTCS CTYICHTY, €CJIM OH HMEET
pumenbHo» 3HaHHUA TOJBKO OCHOBHOTO MaTepuala, HO He YCBOMII €ro JieTajei, Jomyc-
KaeT HETOYHOCTH, HEIOCTATOYHO MPaBUIbHBIC (DOPMYIIMPOBKH, HAPYIIIE-
HUS JIOTUYECKOH MOCIeI0BAaTeIbHOCTH B U3JI0KEHUH POTPAMMHOTO MaTe-
pHaJia, NCTIBITBIBACT 3aTPYAHEHUS TIPU BHITIOJTHCHUH MTPAKTUYCCKUX PA0OT.
0-59 «Heyoose- OreHKa «HEYIOBIETBOPUTEIBHO» BBICTABIIACTCS CTYJACHTY, KOTOPBINA HE
meopumenbHo» | 3HACT 3HAYUTEIBHON YacTH MPOTrPaMMHOTO MaTepHaia, JOMyCcKaeT Cylle-

CTBCHHBIC OI_HI/I6KI/I, HCYBCEPCHHO, C OOJIBIIMMU 3aTPYAHCHUSAMU BBIITOJIHACT
MPAKTUYCCKUC pa6OTI>I. Kax IMpaBUJIO, OLICHKA «HCYAOBJIICTBOPUTCIIBHO»
CTaBUTCA CTYACHTAM, KOTOPBIC HC MOT'YT IIPOAOJIKUTH O6y‘IeHI/Ie 0e3 a0-
IMOJTHUTCIBHBIX 3aHITHM 110 COOTBCTCTBYIOHleﬁ JUCIHHITIINHE.

YueOHO-MeTOAMYECKOEe U HHPOPMAITHOHHOE o0ecrieueHre Y4eOHOM TUCHMILIMHBI

1.

OcHoBHasi 1uTepaTypa:

['puroposckuii, b. K. Metponorus : yuebnoe nocodue / b. K. I'puroposckuii. — Camapa :

CamI'VIIC, 2008. — 129 c.— Tekcrt : 37eKTpoHHBIA // JIaHb : 3NEKTPOHHO-OMOIMOTEYHAsT CHCTEMa. —
URL: https://e.lanbook.com/book/130301— Pexxum gocTyma: yist aBTOPH3. MOJIb30BATEICH.

2.

MeTtposorusi, cranaapTu3anus U cepTudukaius : yaeoHoe mocodue / aBTOPbI-COCTABUTEIN

A. . Enudanos [u ap.]. — 2-e usa., ucnp. u gon. — HWpkyrck : Upkyrckuit 'AY, 2015. — 223
c. https://e.lanbook.com/reader/book/133368/#7

3.

Camconos, A. B. Metposorus, ctannaptu3anus U ceptudukanus: Yued. nmocodue. / A. B.

CamconoB. - Caparos: CI'TY, 2011. - 112 c.

4.

Ceprees, A. I'. Merposnorusi, cranaapTuzanus u ceptuduxanus: Yueb. s Bry3oB / A. T

Ceprees, B. B. Tepereps. - M.: FOpaiit



https://e.lanbook.com/reader/book/133368/#7

JlonoiHUTeIbLHAS JTUTepaTypa:

S. W3mepenune Gpusnyeckux Benu4HH : yueOHoe mocobue / cocraBurenu I1. H. ITokoes, I'. M.
benosa. — MxeBck : MxeBckas 'CXA, 2020. — 42 c. https://e.lanbook.com/book/158602
6. KaitnoBa B.H. MeTrponornueckas 3KcrepTu3a ¥ HOpMOKOHTPOJIb TEXHUYECKON JOKYMEHTa-

1uu: yaeono-metoanueckoe nocooue / B.H. Kaitnosa, E.B. 3umuna, B.I'. KyTsiikun; moa obmiei penaxiiu-
eit B.H. KaitnoBoii. — Cankr-IlerepOypr: Jlanb, 2021. — 500 c. https://e.lanbook.com/book/153689 "

7. Metponorusi, crannaptusanus u ceprudukanus: yueonuk / U.A. MBanos, C.B. Ypymies,
J.I1. Kononog [u ap.]; mon penakmueit M.A. MBanosa, C.B. Ypymesa. — Caukr-IlerepOypr: Jlanb, 2019. —
356 c. https://e.lanbook.com/book/113911

8. CepreeB, A.I. Merponorus, crangaptuzanus u ceprudukanums B 2 4. Yacts 1.
MeTtposorust : yueOHUK ¥ TpakTukyM 1iist By3oB / A. I'. CepreeB. — 3-e u3j., nepepad. u gom. — MockBa :
UznarensctBo FOpaiit, 2021. — 324 c. https://urait.ru/bcode/470349

9. Ceprees, A. I'. Metponorusi, crangaptu3anus u ceprudukanus B 2 4. Yacts 2. Ctangaptu-
3anus U ceprudukanus : yaeOHUK W mpaktukyMm mis By3oB / A. I'. Ceprees, B. B. Tepereps. — 3-e uzn.,
nepepad. u gorn. — Mocksa : MzparensctBo FOpaiir, 2021. — 325 c. https://urait.ru/bcode/470350

YuyeOHO-MeTOAUYECKHE TOCO0US

10. AHanu3 XapakTepUCTHK ClydalHbIX mpoieccoB [Tekct] : MeToA. yka3. K BBIN. KOHTp. pad.
no juci.: "MaremMaTuueckoe MOJENIMpPOBaHHE TEXHOJIOIMUYECKUX IpoleccoB U cuctem", "Metponorus,
ceptudukanys, TEXHHYECKHE U3MEPEHHS U aBTOMATHU3aIUs TEIUIOBBIX MPOLEeCcCOB" M CTYyI. HaIp. MOA-
rot.: "KoHCTpyKTOpCKO-TEXHOIOIMUECKOe O0eCleueHne MalIMHOCTPOUTENbHBIX Ipou3BoacTB", "Temo-
TEXHHMKA U TEIJIOPHEpreTHKa" 3a04. U 3a04HO-COKpanieHHoi Gopm o0yu. / coct. buprokos B. II. - banaxo-
Bo: BUTU HUAY MUDU, 2016. - 32 c.

11. Pa3paboTka aBTOMaTHM3MPOBAHHON CHCTEMBI YIIPABICHUS TEIJIOBBIM mporeccoM. Y. 1.
[Tekcr] : MeTO. yKa3. K BbII. Kypc. pad. o aucl. "MeTponorus, cepTudukaiys, TEXHUUECKUE U3MEPEHUS
¥ aBTOMATH3aIUs TEIUIOBBIX MpoieccoB” s cTyA. Hamp. "TemnoTexXHuka u TermiodHepreTuka’ Bcex Gopm
00yu. / coct. buprokos B. I1. - banakoso: BUTU HUAY MU®DU, 2017. - 28 c.

12. Pa3paboTka aBTOMaTHM3WPOBAHHON CHCTEMBI YIIPABJICHUS TEIJIOBBIM mporeccoM. Y. 2.
[Texct] : MeTOA. yKa3. K BHIIL. Kypc. pad. mo auch. "MeTposorus, cepTudukanus, TeXHIYECKUE H3MEPEHUS
¥ aBTOMATH3aIUs TEIUIOBBIX MpoieccoB” s cTyd. Hamp. "TemnoTexXHruka u TermiodHepreTuka’ Bcex Gopm
00yu. / cocr.: buptokos B. I1.- banakoso : BUTU HUAY MU®DU, 2017. - 28 c.

MaTepuajibHO-TeXHHYECKOe o0ecredeHne y4eOHOM TMCIMIIMHBI

Jlaboparopus «MeTposorusi u U3MepUTeIbHasi TEXHUKA, CBETOTEXHUKa»» (ayn.522)

KoMmmiekT nokyMeHTaluu, METOANYECKOoe 00ecIeueHue;

KommuiekT yueOHOo-HarIaIHBIX TTOCOOUI U TIIIaKaTOB;

JlaGopaTopHoe obopyaoBaHue:

JlabopaTopHas ycTaHOBKA «AHAJIOTOBBIE AIEKTPOU3MEPUTENBHEIE IPUOOPHIY;

JlabopaTtopHnast yctanoBka «IIpeoOpazoBarenu GU3NIECKUX BETUUHHY;

JlaboparopHas ycraHoBka «/3mepenue (pa3oBoro caBuray;

JlaGopaTopHast ycTaHOBKa «Y CTPOMCTBO U paboTa MHIYKIIMOHHOTO U AJIEKTPOHHOTO CUETYMKOB dJIEK-
TPUYECKOIN SHEPTUNY;

JlaGopaTtopHas yctaHoBka «/3MepeHre 4acTOThl CHHYCOHUIAJIbHBIX CUTHAJIOBY,

JlaboparopHas yctaHoBka «OmnpeseneHne napaMeTpoB AIEKTPUIECKUX CUTHATIOBY,

JlaboparopHas yctaHoBKa «/I3MepeHne akTUBHON MOLTHOCTHU TpeX(a3HbIX TOKOBY;

Crenn VII34M;

Crenn CT1-C-K «CBeTOTEXHUKAY,

JleMoHCTpalnoOHHOE 000pyI0BaHUE:

JlabGopatopusrit cteng JIDC-4 Nel;

JlaGopatopuslii cteny JIDC-4 Ne2.

Jlaboparopus «BuptyanbHble KoMIIeKchb» (aya.218)

ABTOMaTH3UpPOBAaHHOE pabouee MECTO MPETo1aBaTeNs:

nporeccop — AMD Athlon (tm) x 4840, 3,10 GHz; oneparusnas mamsts — 4,00 Gb.

JIuueH3noHHOEe M CBOOOJHOE MporpaMMHoOe oOecriedeHre oOmiero u npodeccuoHanbHOro Ha3Haye-
HUSL.

Muxkpogon Sven MK — 495 nactonbHbIH;




Kommiexkc MynbTUMEUUHBINA B COCTaBE KOMIIBIOTEP C KOJIOHKAMH, TPOCKTOP U IKPaH;

Komneroreps-10 mr;

JlaGopaTopHoe obopynoBaHue:

Buptyanbsnsiii kommieke «AToMHbIe 3neKkTpocTaniumy [IJI-BOT-ATO3C0-03;

Tpenaxep-cumynstop «CucreMa aBTOMATHUYECKOTO YIPABIECHUS TEXHOJIOTUYECKUX IapaMeTpPOB»
TC-CAY-TII -JIS;

Komruiekc BUpTyanbHbIX J1a00paTOPHBIX PaOOT MO TUCIUTIIIMHAM:

"O6opymoBaHUE IICKTPHUSCKUX MOJCTAHITAN"

1. N3yueHne KOHCTPYKIIMU U IPUHIIMIA paboThl ycTpoiicTBa peneiinon 3amutel SPAC 810

2. W3yueHre KOHCTPYKLMH THUIIOBOTO OOOPYHOBaHHS CHIJIOBOW TMOHIKAIOUICH MOJCTAHIUH
110/10 xB

3. W3yueHre KOHCTPYKIIMHU U CXEM COEAMHEHUS KOMIUICKTHBIX TPaHC(HOPMATOPHBIX MOJCTaH-
nuii 10/0,4 xB

4. HccnenoBaHue cxeM 3JIEKTPUUECKUX COEIMHEHUI paclpeleITeNbHbIX YCTPOMCTB JIEKTPO-
CTaHLIUH

S. KoHTakTOpbl 1 MarHUTHBIE ITycKaTesId. MacisiHble U BO3QyLIHbIE BhIKIOYaTeau. [IpuBoabl
K BBIKJIIOYATEIsAM

6. OCMOTp OTKPBITOTO PACHPEAETUTENILHOTO YCTPOHCTBA MOJCTAHIIUU

7. OcMOTp CHIIOBBIX TPaHC(HOPMATOPOB MOACTAHIIH

8. Pabotbl B 30HE BIUSAHUSA JIEKTPUUECKUX ITOJIEH

«I'mppomexaHuka»

1. N3ydeHrne KOHCTPYKLUHU [IEHTPOOEKHBIX HACOCOB U CXEM COEIMHEHUS

2. OnpezneneHue Mmoje3HOM MOIIHOCTH Hacoca M Ko3(p(ULMEHTa MOJIe3HOro JecTBUs Hacoc-
HOM YCTaHOBKH

3. [Torepu Hamopa 1o AJMHE B KPYIioi Tpyoe

4. [Torepu Hamopa rpu BHE3aITHOM pacIIuPEHUH TPYObI

S. [Torepu Hamopa npy BHE3AITHOM CY>KEHUH TPYObI

«/leranu mammH»
HccnenoBanue BAMSHUASA pexUMOB padboTs! npuBoja Ha KII/I penykTopa
O0630p OCHOBHBIX BUJOB MEXaHU3MOB
Onpenenenue k03 PULIMEHTa NOJIE3HOr0 ASUCTBUS LIUIMHIPUIECKOTO peAyKTOpa
Omnpenenenne korpULMEHTa MOJIE3HOTO IEHCTBUS YEPBIYHOTO PELYKTOpa
"TexHUYECKHe U3MEPEHHsI U TPUOOpPHI"
N3meputenbHble npeobpazosarenu Candup 22 JIU
N3yuenne npubGOpoB 11 U3MEPEHUs! JaBICHUS
N3yuenne mpuOOpOB It M3MEPEHHS KOHIICHTPAIUU BOJOPOHBIX HOHOB
N3yuenue npubGOpoB i U3MEPEHUS YPOBHS
CHsTHE KPUBOHM NIEPEXOAHOTO MpOIecca Mpeodpa3zoBaTeIeii COMPOTHRBICHUS
CHsATHE KpUBOM MEPEXOHOT0 Mpoliecca TEPMONaphl
CyeTunKyu BUXPEBBIE YIBTPAa3BYKOBBIE
8. OO0cnyxuBaHUEe, PEMOHT HMHTEUIEKTyalbHOTO MpeooOpasoBarens aasieHus YOKOGAWA
EJX 430.
Peanu3zaius KOMIIETEHTHOCTHOTO MOJX0/a B Mpollecce U3y4eHUs AUCLUIUIMHBI PeronaraeT opra-
HU3AIMIO MHTEPAKTUBHBIX 3aHATHH. IHTepaKTHBHBIC 3aHATHUS MIPOBOISATCS B BUAE TaOOPAaTOPHBIX 3aHSITHH,
BO BpeMs KOTOPBIX 0Oydarolrecs B HEMOCPEICTBEHHOM KOHTAKTE C MPEroAaBaTesieM OCBAaHBAIOT MPaKTH-
YEeCKHE HaBBIKH MTPOBEICHUS SKCIIEPUMEHTATLHBIX UCCIICIOBAHMIA.

el AN s

NoakowhE

YuyeOHO-MeToAN4YeCKHe PEKOMEHIAIMHU ISl CTYJACHTOB

1. Yka3aHus s npOoCayInBaHUs JIEKIUN

[Tepen HauanoMm 3aHATHN BHUMATEILHO O3HAKOMHUTHCS C YUYEOHBIM IUIAHOM MPOBEACHUS JIEKIUH U
CIIMCKOM PEKOMEHI0BaHHOM JTUTEPaTypHI.

Ilepen mocemieHneM OuYEpENHOM JIEKIIMHU OCBEXKUTH B MAMATH OCHOBHBIE KOHLENIUHU MPOWIEHHOTO
panee marepuana. IlogroToBuTh pu HEOOXOIUMOCTH BOMPOCHI IpenojaaBaTento. He Hago omacarbes, uyTo
BOIIPOCHI MOT'YT OBITh IPOCTHIMH.

Ha nekuuu ocHOBHOE BHUMaHUE ClEAyeT yIeNnsTh HEe (opMyrnaM W MaTeMaTHYECKUM BBIKJIAJKaM, a
COJIEP’KaHUIO N3Y4aeMbIX BOIIPOCOB, ONIPEIEICHNUSIM U TOCTAaHOBKAM 3a/1ad.



B mporuecce n3ydeHus JEKIMOHHOTO Kypca HEOOXOIUMO MO BO3MOXHOCTH YacTO BO3BpAIIaThCA K
OCHOBHBIM TOHATHSIM U METOZAaM pelIeHHs 3a/1ad (31eCh BO3MOXKEH BBHIOOPOUYHBIH KOHTPOJb 3HAHUU CTY-
JICHTOB).

KenarenpbHo MCHOIB30BaTh KOHCIEKTHI JIEKIIUH, B KOTOPBIX MCIOJIB3YETCSI IPUHSTAs MpenoiaBare-
JeM cucteMa 0003HAUYCHHUH.

st 6onee moapoOHOTO M3yUEHHs Kypca clieayeT paboTarh ¢ peKOMEHAOBAaHHBIMHU JTUTEPATYPHBIMU
MCTOYHUKAMU ¥ BHOBb MOSBJISIONIMMUCS HCTOUHUKAMH.

2. YKa3zaHus U1 y4acTUs B IPAKTUUYECKUX 3aHATUAX

[lepen mocenieHreM ySICHUTh TeMY IMPAKTHUYECKOTO 3aHSATUS U CAMOCTOSITENIbHO HU3YyYUTh TeOpeTHuye-
CKH€ BOIIPOCHI.

[TomyunTs y mpenogaBaTesis 3a/laHie Ha BBIIOJIHEHUE MTPAKTUYECKOrO 3aJaHUsl, KaK MPaBUJIO 3TO pe-
HICHUE 33/1a4M 110 MPOWJCHHOMY JICKIIMOHHOMY MaTepHuainy. Pemenue 3agaun 0opOpMHUTHh MMCBMEHHO HITH
BBIMOJIHUTH C MCIOJIB30BaHUEM KOMITBIOTEpA U MPU HEOOXOUMOCTH pacreydaTaTh U cJIaTh MPENoJaBaTelto
Ha MPOBEPKY.

[lepen mocenieHneM ySICHUTh TEMY IMPAKTHUECKOTO 3aHSATHS U CAMOCTOSITENIbHO M3YyYUTh TEOpeTUIe-
CKHE BOIIPOCHI.

B koH11e 3aHATHS TP HEOOXOJMMOCTH BBISICHUTD y MIPENOaBaTENsI HESICHBIE BOIIPOCHI.

OCHOBHBIE Pe3yJIbTaThl BHITOJHEHHUS Pa0OTHI HEOOXOAUMO pacIedaTaTh.

3. Yka3zaHus J1sl BBIIOJTHEHUS JIaOOpaTOPHBIX padboT

Cobmronats TpeOOBaHUSI TEXHUKH 0€30TTaCHOCTH, ISl YETO MPOCITYIIAaTh HEOOXOAMMBIE Pa3bsCHEHHUS
0 MPaBUJIHLHOCTH MOBEJEHUS B JIa0OpATOPHUH.

[TonyunTh 3a7aHue y mpernoiaBaTess Ha BHIIOJTHEHUE JabopaTopHOil paboThl. M3yunts meToauye-
CKOE€ yKa3aHHE MO €€ BBIMOJHEHUIO. BBIMONIHUTE MpeayCMOTpEHHBbIE U3MEpeHHs U O(POPMHUTH OTYET B
UMCbMEHHOM BUJIE B COOTBETCTBUU C TPEOOBAHUSAMHU METOAMYECKUX yKa3aHUIl. OTYET caaTh Ha MPOBEPKY
MPEToAaBaTeNo U OTYUTATHCS YCTHO, OTBEYAsl Ha BOIIPOCHI MPEMOJaBaATENS.

[lepen BeInonHEHHEM J1a00OpaTOPHON pabOTHl IPOBECTH CAMOCTOATEIBHO MOJATOTOBKY K paboTe u3y-
YUB OCHOBHBIC TEOPETUUYECKUE IMOJIOKEHHUSI, 3HAHHE KOTOPBIX HEOOXOAMMO JIi OCMBICICHHOTO BBIMIOJIHE-
HUS paboTHI.

B npouiecce BbIMOTHEHMs pabOTHI ClieAyeT MOCTOSHHO O0IIAThCs ¢ MpernoAaBareneM, He I0MycKas Mo
BO3MO>KHOCTH HETIPABUIIbHBIX IC€HCTBUMA.

OCHOBHBIE pe3yJIbTaThl 3KCIIEPUMEHTOB HE00X0AUMO 3a(pUKCUPOBAThH B MMCbMEHHOM BH/IE.

[Ipu cpade 3adera 1Mo paboTe MOATOTOBUTH OTUET O MPOICIAHHONW paboTe, T/Ie TOJDKHBI OBITH OTpa-
JKEHBI OCHOBHBIE PE3YJIBTAThI U BBIBOJIBI.

4. Yka3zaHus JUIs BBIIIOJIHEHUSI CAMOCTOSITENIbHON paboThI

[TosmyunTs y npenoaBaTens 3aJaHUE U CIIUCOK PEKOMEHI0BAHHOW uTeparypsl. M3ydeHue TeopeTu-
YECKUX BOIIPOCOB CIIEAYET MPOBOAUTH IO BO3MOKHOCTH CAMOCTOSATEIbHO, HO IPH 3aTpyIHEHUsx obpa-
IIaThCS K MPENOAaBaTENIO.

[ToAroTOBUTH MUCEMEHHBIN OTUET O MPOCIIaHHON padoTe.

[Tpu BbIMONTHEHUH (POHTANBHBIX 33JJaHUN [0 YCMOTPEHUIO MpernoiaBaTess paboTa MOXKET ObITh Olle-
HeHa 0e3 MUCbMEHHOT0 OTYeTa Ha OCHOBE OTBETOB HAa KOHTPOJIbHBIE BOMPOCHI, IPU YCIOBUM aKTUBHOM ca-
MOCTOSATENbHOM paboThI.

[ToAroToBUTE OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

Taxkum o06pa3om, caMoCTOsITeNIbHAs padoTa CTYJEHTOB SABISETCS HEOOXOIUMBIM KOMIIOHEHTOM IOJTY-
YEHUsI TOJTHOLEHHOTO BBICIIEr0 00pa30BaHUs.

MeToauyeckue peKOMEHAALMH Uil IIpenoaaBareien

1. Yka3anust st npoBeIeHUs JIEKIUI

Ha nepBoii BBOAHOM JeKIMU cAenaTh oOUHii 0030p coliepikaHus Kypca U OTMETUTh HOBBIE METObI U
MOJXO/bl K PELICHUIO 3a/1a4, pacCMaTpUBAEeMBbIX B Kypce, JJOBECTH IO CTYJIEHTOB TpeOoBaHMs Kadeapsl,
OTBETUTDH Ha BOIMPOCHI.

[Tpy MOArOTOBKE K JIEKIIMOHHBIM 3aHSATHAM HEOOXOJMMO MPOJYyMaTh IUIAH €ro MpOBEJICHUS, COJEP-
JKaHUe BCTYMUTEIbHON, OCHOBHOM M 3aKIIOYMTEIHHONW YacTH JIEKLIUH, O3HAKOMHUTHCSI C HOBUHKaMH y4eo-
HOW W METOJMYECKOW JUTepaTypshl, MyOIUKalUsIMU MEPUOJNYECKOI MeyaT 1Mo Teme JEKIMOHHOTO 3aHs-
TUSA. YTOUHUTH IJIaH IPOBEACHUSI CEMUHAPCKOI0 3aHATHS MO Teme JeKkiuu. [lepen u3noxeHrneM TeKylero
JEKIIMOHHOTO MaTepuana HallOMHHUTb 00 OCHOBHBIX WMTOTaX, JIOCTUTHYTBIX Ha MPeabIayMmux Jekiusax. C



9TOM LENbIO 331aTh HECKOJIBKO BONPOCOB ayJUTOPUU U OCYIIECTBUTh BEIOOPOUYHBIM KOHTPOJIb 3HAHUS CTY-
JICHTOB.

B Xoze neKIMOHHOIO 3aHATUS MPENoAaBaTellb JOJKEH Ha3BaTh TeMy, ydeOHbIE BOIPOCHI, O3HAKO-
MHUTH CTYIEHTOB C TIEpEUHEM OCHOBHOM U JIOTIOJIHUTENBFHON JTUTEPATypHI IO TeMe 3aHsATHs. PackpeiBas co-
JiepKaHue y4yeOHbIX BOIPOCOB, aKLIEHTUPOBATh BHUMAHHUE CTYIEHTOB Ha OCHOBHBIX KAaTEropusix, sIBICHHUIX
U TIporieccax, 0COOEHHOCTSIX UX MPOTeKaHHs. PacKpbIBaTh CyIIHOCT M COAEPIKaHUE PA3TMYHBIX TOUEK 3pe-
HUS U HAYYHBIX IIOJXO/I0B K OOBSCHEHMIO T€X WJIM UHBIX SBJICHUIN U IIPOLIECCOB.

Crnenyer apryMeHTHPOBAHO OOOCHOBAaTh COOCTBEHHYIO MO3HMIMIO MO CIOPHBIM TEOPETUYECKUM BO-
npocam. [TpuBoauTe mpuMepsl. 3a1aBaTh MO X0y U3JI0KEHHS JIEKLIMOHHOTO MaTepuana puTOpUYECKHe BO-
IPOCHl U CAMOMY J1aBaTh Ha HHUX OTBET. DTO CHOCOOCTBYET aKTMBM3ALUU MBICIUTEIHHON NEATEIHbHOCTH
CTYZICHTOB, ITOBBIIIEHUIO UX BHUMaHMs U MHTEpeca K MaTepuaiy JIEKLUH, ee cojepxanuto. [Ipenonasarens
JIOJDKEH PYKOBOJIUTH paOOTON CTYJEHTOB MO KOHCIIEKTUPOBAHMIO JIEKLIMOHHOTO MaTepHaa, Moa4yepKuBaTh
HE00XOMMOCTh OTPAKEHMSI B KOHCIIEKTaX OCHOBHBIX ITOJIOKEHUH N3ydyaeMON TEMbI, 0CO00 BN, KaTe-
TOpHaJIbHBIN anmapar. B 3akiIounTenbHOM YacTh JIEKIMKU HE00X0auMo c¢(hOpMyIHpOBaTh OOIIME BBIBOJBI
II0 TEME, PACKPBIBAIOLINE COAECPKaHUE BCEX BOIPOCOB, MOCTABICHHBIX B JIeKIMU. OOBABUTH IIJIaH OYepe-
HOTO MPAaKTUYECKOTO 3aHATHS, JaTh KpaTKHE PEKOMEHIALMU MO MOJrOTOBKE CTYJICHTOB K CEMHHApY.
OnpenenuTb MECTO U BpeMsl KOHCYJIbTALlMKM CTYJEHTaM, IOXeJIaBIIUM BBICTYIIUTh Ha CEMUHApe C JIOKja-
JTaMH B pedeparamu.

Ha nocnennet nekuuu yaeauTb Bpems Ui 0030pa Hanbosiee BaXKHbIX MOJI0KEHUH, pACCMOTPEHHBIX B
Kypce.

2. Yka3aHus Ui IPOBEICHUS NPAKTUUECKUX 3aHATHIH

[ToaroTOBUTH TEOPETUYECKHE BONPOCH! WIIM 33/1a4H, KOTOPBIE JOJDKHBI BHITOIHUTH CTYIEHTHI BOBpE-
MS IPaKTUYECKOTo 3aHATHA. [I0ArOTOBUTE CIIMCOK JIUTEPATYpPHBIX UCTOUYHUKOB, HEOOXOAUMBIX AJIS BBIIOJ-
HEHHS 33J]aHUS U KOTOPBIE CTYASHTHI MOTYT MOJYYHTh B OnOmuoreke HHCTUTYTA. [loaroTOBUTH NepedeHb
HUHTEPHET-PECYPCOB, KOTOPBIE IIOMOTYT B BBIIIOJHEHUH MPaKTHUECKOro 3afaHusd. [locie momydeHus otTuer
BBITTOJIHUTH MTPOBEPKY U Ha CIEAYIONIEM MPAKTUYECKOM 3aHSATHH Pa300paTh JOMYyIICHHbIE OIIHMOKH M MOI-
CKa3aTh, Kak UX HEOOXOAUMO YCTPAHUTb.

YeTko 0003HAYUTH TEMY 3aHATHS.

OO6cyuTh OCHOBHBIE TIOHATHS, CBA3aHHBIE C TEMOM.

B npouecce penienus 3a1a4 BECTH AUCKYCCHIO CO CTYJCHTaMHU O MPAaBUIBHOCTH MPUMEHEHUS TEOope-
TUYECKUX 3HAHUM.

OTmeuartsb CTYJICHTOB, HauboJIee AKTHBHO YYaCTBYIOIIUX B PEIICHUH 33/1a4 U JTUCKYCCHSX.

B koHIIe TpaKTUKM 3a7aTh ayJUTOPUN HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. Ykazanus Ju1st IpoBeieHus 1a00paTOPHBIX 3aHATHH.

Cobmtonate TpeOOBaHMUSA TEXHUKH O€30MaCHOCTH U MPOBOAMTH HEOOXOJMMBbIE Pa3bICHEHHs O Mpa-
BIWJIBHOCTH TIOBEJICHUS B TAOOPATOPHH.

[Tepen BbIMONIHEHUEM J1aOOPAaTOPHOM PabOTHl MPOBEPUTH CTENEHb FOTOBHOCTH CTYJIEHTOB, HAIlOM-
HUTH ¥ OOCYAMTH OCHOBHBIE TEOPETHUECKHUE TIOJOKEHNUsI, 3HAHUE KOTOPBIX HEOOXOAMMO I OCMBICIIEHHO-
'O BBIIIOJIHEHHSI paloT.

3abaroBpeMeHHO MPOBEPUTH PAOOTOCIOCOOHOCTD TAOOPATOPHBIX YCTaHOBOK. Hammune metoauye-
CKUX yKa3aHMH K IPOBEACHUIO J1a00paToOpHbIX paboT. [1o1roToBUTE MHANMBUYATbHOE 33/1aHUE 110 YCTa-
HOBKE PEKUMOB PabOTHI Ja00PATOPHBIX YCTAHOBOK ISl K&KIOTO CTY/IEHTa, B COOTBETCTBHE CO CITUCKOM
CTY/ICHTOB.

B mpouecce BbImonHEHUsT pabOTHI CIEAYET MOCTOSHHO OOINATHCSI CO CTyIEHTaMH, HE JOMycKas IO
BO3MOXXHOCTH UX HENPaBUIbHBIX AEHCTBHIMA.

TpebGoBatb, YTOOBI OCHOBHBIE PE3YJIbTAThl IKCIIEPUMEHTOB ObLIM 3a(UKCHPOBAHBI CTYACHTaMU B
NUCbMEHHOM BHUJIE.

[Tpu npueme 3aueta o padore TpeOOBaTh OTYET O MPOJIETaHHON paboTe, Ie TOJKHBI ObITh OTpaXKe-
HbI OCHOBHBIE PE3YJIbTAThI U BBIBOBI.

4.Yka3aHus 110 KOHTPOJIIO CAMOCTOATEIbHON PabOTHI CTYJEHTOB

[To ycMoTpeHuto npenojaBarens 3aJaHie Ha CaMOCTOSITENbHYIO pab0Ty MOXeT ObITh MHIAUBUIYalb-
HBIM WJIH (PPOHTATHHBIM.

[Tpu ucronb30BaHUM MHIUBUAYATbHBIX 33JaHUN TpeOOBaTh OT CTY/IEHTa MUCHbMEHHBIA OTYET O MpOo-
JielTaHHOM padore.

[Tpu npuMeHeHNH (POHTANTBHBIX 3a/IaHUI BECTU KOJJIEKTUBHBIE OOCYX/IEHUS CO CTYyI€HTaMU OCHOB-
HBIX TEOPETHYECKHX TOJ0KECHUH.



C 1enpi0 KOHTPOJIA KAaueCcTBa BBIMIOJIHEHUSI CAMOCTOSATEIbHONW paboThl TpeOOBaTh MHIMBUIYaIbHBIC
OTYETHI (IOMYCTUMO BMECTO MUCbMEHHOTO OTYETA MPUMEHSATh WHUBU1yaJIbHbIE KOHTPOJIbHBIE BOITPOCHI).

[Tporpamma cocraBiena B cooTBercTBuu ¢ TpeboBanmsimu OC HUAY MUOU u yueOHbIM MI1aHOM
OCHOBHOM 00pa3zoBaTebHON MpOrpaMMBbI 10 HarpaBjieHuto noarotoBku 13.03.01 TemosHepreTrka u Ter-
JOTEXHHMKA.

PaGouyto nporpamMmmy coctaBuil: 101eHT Y cTuHOB H.A.

Penensent: nonent Kocrun J[.A.

[Iporpamma ono6pena Ha 3aceqanuu Y MKH 13.03.01 TemnosHepreTrika u TEIUIOTEXHUKA.
[Ipeacenarens yueOHO-MeTOIMUECKON KoMuccun PazyBaes A.B.



