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1.  Heawn, 3an0aum 1 IUIaHUPYeMble Pe3yJbTAaThl 00yUeHUsl 10 JUCHUIITIHHE

K OCHOBHBIM 1I€JISIM OCBOEHUSI JUCHUIUIUHBI «MeETpoJIoTHs, TEXHUYECKUE H3MEpPEHUs: U
yIIPaBJICHUE TTPOLIECCAMU B DHEPTETUKEY CIETYET OTHECTHU:

— (hopMHpOBaHKE 3HAHUI O COBPEMEHHBIX MPUHITUIIAX, METOJIaX M CHCTEMAaX OMTUMAaJIbLHOTO
YIIPaBJICHUS TEXHOJIOTMYECKMMH MPOILIECCaMHU, CBSI3aHHBIMU C TPOM3BOJCTBOM, IE€pelayei,
pacipeiesieHUeM U UCII0Ib30BAHUEM TEIUIOTHI;

— TMOATOTOBKA CTYJACHTOB K JICSITCIIBHOCTH B COOTBETCTBHHM C KBaJU()UKAITMOHHOM
XapaKTePUCTHKON OakaaBpa Mo HaIlpaBJICHHUIO, B TOM YKCie (POPMUPOBAHNE YMEHUH IO BBISIBIICHUIO
HEOOXOAMMBIX YCOBEPIIEHCTBOBAHHM M pa3pabOTKe HOBBIX, OoJiee 3(hPEKTUBHBIX METO/IOB pacyera,
Y IPOCKTUPOBAHMSL.

K ocHOBHBIM 3agayamM OCBOEHHUSI AUCUUILUIMHBI «METpOJoTHs, TEXHUYECKUE U3MEPEHUS U
yIpaBJieHUE MPOILECCAMU B SHEPTETUKE» CIIEYET OTHECTH:

— O3HAaKOMJICHHE C TMPUHIMIIAMH YIIPABICHUS CIIOKHBIMH TEXHUYECKHMMH OOBEKTAMH,
OCHOBaMU METPOJIOTHH, U3MEPUTEIBHBIMU TPUOOPAMH U CPEACTBAMU YIIPABICHUS TEXHOJIOTMUECKUX
MPOIIECCOB, MIPUHITUIIAMH CEPTU(UKAIUH;

— J1aTh HH(OPMAIIMIO O HOBBIX HAIPABJICHUAX B YIIPABJICHHUE MPOIIECCAMH B OTCYCCTBCHHOMN H
3apyOeKHON MPAKTHKE;

— pa3BUBAaTh CIIOCOOHOCTH OOBEKTHUBHO OIEHHWBATH MPEUMYIIIECTBA U HEJOCTATKH U3MEPEHUN
M UX 3JICMCHTOB;

— HAay4YHTh AHAIU3UPOBATH CYMISCTBYIOIIME CHCTEMbl W HMX 3JIEMCHTHI, pa3paldaThiBaTh U
BHEJPATH HEOOXOIUMBbIE U3MEHEHHUSI B UX CTPYKType C MO3UIMN MOBBIMICHHUS 3(PPEKTUBHOCTU U
HEpProcOepeeHMs;

— HAY4YUTh AHAJIM3UPOBATH  PE3YJbTAThl  MOJECIHPOBAHUS,
ONTUMHU3AIMOHHOTO PEIICHHS C ITOMOIIBI0 BCEBO3MOXKHBIX METO/IOB.

OOyyenne mno gucHUIUIUHE «MeTpoJorusi, TEeXHUYECKHE H3MEpPEeHHs M YIpaBIICHUE
mporeccaMi B DJHEPreTHUKE» HANpaBIeHO HAa (QOPMHUPOBAHUE Yy OOYYAIOMIMXCS —CIISAYIONINX
KOMIIETECHIINN:

IIPOU3BOJUTH IIOUCK

Koa u HamMeHoBaHMe KOMIEeTEeH M

HH}II/IKaTOpr JOCTHKCHUSA KOMIICTCHIUU

OIIK-2. CniocoGeH pa3pabaTeiBaTh
QIITOPUTMBI U KOMITBIOTEPHBIE TTPOTPAMMBEI,
MPUTOJHBIE [T TPAKTUYECKOTO

HNOIIK-2.2. [Ipumenser cpencraa
MH(OPMALIMOHHBIX TEXHOJIOTHH /71 TIOUCKA,
XpaHeHus1, 00pabOTKH, aHAIN3a U NPEICTaBICHUS

OIIK-3. CnocoOeH npuMeHSTh
COOTBETCTBYIOLIHH (hr3HKO-
MaTeMaTHYECKUH armapar, MeTO/IbI aHATTN3a
U MOZETUPOBAHUS, TEOPETHUECKOTO U
HKCIIEPUMEHTAIBHOTO HCCIICIOBAHUS TIPU
pereHnH mpopecCUOHANBHBIX 3a1a4

IPUMEHEHUSI rH(}OpMaLIUK.
HNOIIK-3.1. IIpumensier MaTeMaTU4YECKUI
anmapar uccienoBaHuS (QyHKUMH, JUHEHHON

anreOpbl, AuddepeHInanbHOro ¥ UHTETPAIbHOTO
HCUYUCIICHMUS, PSI0B, g depeHInaIbHbIX
YpaBHEHMH, Teopur (YHKIMA KOMIIJIEKCHOTO
MIEPEMEHHOT'0, YUNCIIEHHBIX METOJI0B;

HNOIIK-3.2. IIpumensier MaTeMaTU4YECKUI
ammapar  Teopud  (QYHKIMHM  HECKOJBKUX
MEPEMEHHBIX, TEOPUU (QYHKIUN KOMILJIEKCHOTO
MIEPEMEHHOTO, Teopuun pSIOB, TEOPHH
mudhepeHIaTbHBIX YPaBHEHHI;

HNOIIK-3.4. [Tpumensier MaTeMaTUYECKUI
anmapar 4YMCcJIeHHbBIX METO/I0B;

HNOIIK-3.5. JlemoHCTpHpYyET ITOHUMaHUE
¢u3NYecKUx SIBIEHUM W yMeeT MpPHUMEHSThH
(busznveckne 3aKOHBl MEXaHHKH, MOJIEKYJISIPHOM




(U3MKY, TEPMOAWMHAMHKH, JJIEKTPUYECTBA
MarHeTu3Ma Juisd peleHts TUIIOBBIX 3a/1a4.

OIIK-6. CiocoOeH npoBOAUTh U3MEPEHUS
AIIEKTPUYECKUX M HEITEKTPUIECKUX
BEJIMYMH Ha 00BEKTaX TCIINIOOHCPICTUKU U
TETIOTEXHUKH

HNOIIK-6.1. Beibupaer cpenctBa u3MepeHus,
MIPOBOJIUT U3MEPEHHUS DJICKTPUUECKUX U
HEDJIEKTPUUECKUX BEJINUMH, 00padaThiBaeT
pe3yabTaThl U3MEPEHUHN U OLICHUBAET UX
HOTPEIIHOCTbD.

2. MecTo JUCHUIIMHBI B CTPYKTYpe 00pa3oBaTe1bHOM POrpaMMbl

JlucuMmiuHa OTHOCHUTCA K 00s3aTesNbHOM 4acTu/4actd, (OpMUPYEMOHl y4acTHUKaMH

o0pa3oBaTenbHBIX OTHOIIEHUH 0710Ka b1 «/{uciummuHas! (MOLyTN)».

((MGTpOJ'IOFI/IH, TEXHUYCCKHUE M3MCPCHUA M YIPABICHUE IIpoHcCCaMu B OSHEPICTUKE)
B3aUMOCBA3aHa JIOTUYCCKU U COACPIKATCIBbHO-METOAUYCCKHU CO CIICAYHOIIUMHU AOUCHUIUIMHAMH W

npaktukamu OOIT:
— TexHn4eckast TEpMOIMHAMHUKA,
— I'maporazonuHamuka;
— DJNEeKTPOTEXHUKA U JIEKTPOHUKA;
— TenmmomaccoobmeH;
— @usnka,
— Teopernyeckas MexaHuUKa.

3. CtpykTypa U coaepkaHue TUCUUILIMHBI

OO6mas TpyA0EeMKOCTh JUCHHUIUINHBI COCTaBiseT 4 3a4eTHbIX equHull (144 yacos).

3.1 Buabl y4eOHO# padoThI H TPYA0EMKOCTH

(o gpopmam oOyueHwus)

3.1.1. Ounas ¢popma oOyueHust

Ne Bux yuebHoii padorbr KoaunyecTBo CemecTp
n/n 4acoB 3
1 AyAUTOpHBIE 3aHATHS 72 72
B ToM yncie:
1.1 | Jlexuuu 36 36
1.2 | CeMuHapckue/nmpakTHUECKHUE 3aHATUS 18 18
1.3 | JlaBopaTopHbIe 3aHATUS 18 18
2 CamocTosiTe/ibHasi padoTa 72 72
B ToM uucae:
2.1 | TectupoBanue 12 12
2.2 | IlonroroBka K 3amure Ja00paTOpHBIX padboT 18 18
2.3 | CaMOCTOSITEIbHOE U3yUEHUE 42 42
3 IIpomeskyTOUHAS aTTeCTALMS
3adet/nud.3auer/7K3amMeH IK3aMeH IK3aMeH
HTroro 144 144




3.1.2. 3aounas ¢popma oOydeHUs

Ne n/m Bi yue6Hoii paGoTsI KosanuyectBo CeMecTpbl
4acoB 4 5
1 AyJIMTOpPHbIE 3aHATHS 32 22 10
B ToMm unce:
1.1 Jlexknuu 8 4 4
1.2 CemMuHapCKue/MPaKTUYECKUE 3aHATHS 14 10 4
1.3 JlabopaTopHble 3aHATHS 10 8 2
2 CamocTosiTesibHasi padoTa 112 50 62
B ToMm unce:
2.1 TectupoBanue 12 6 6
2.2 IToaroroBka K 3anure 1a00paTOPHBIX paboT 22 18 4
2.3 CaMOCTOsITEeIbHOE U3YUCHHE 78 26 52
3 IIpomeskyTOUHAsI aTTeCTALMS
3auet/nud.3a4eT/s3K3aMeH 3aver | Dk3amMeH
Hroro 144 72 72
3.2 TemaruvyecKuid VIaH U3Y4YeHUS AU CHUTINHBI

(o popmam oOyueHus)

3.2.1. Ounas dpopma oOydeHUs

TpyroeMkocTb, yac
AyauTopHas pa6oTa 2
THERERE
Ne Pazjesbl/TeMbl o SE x| Ex| 52| S8
= = QB8 El &E=E| 28| &0
n/n JUCHHUILIHHBI @ S S5 El 2E T =
= 5 R & R® S © = S
-] 2 = T o, = H = o =
5 Sz S o = S
= = < 9 O 0 a o =
SE | = =5 &
o
1 Beenenue B IMCHUILNIMHY 16 4 4 8
2 Tema 1. Merponorus 34 8 2 8 16
3 Tema 2. Cepruduxanus u 20 6 ) 12
CTaHJapTH3aLus
4 Tema 3. Texnuueckue u3MepeHus 42 10 6 10 16
5 Tema 4. ABTOMaTI/I‘l"eCKaSI cucTeMa 16 4 ) 10
peryJupoBaHus U €€ DJIIEMEHTHI
6 Tema 5. Texnuueckue cpeacraa 6 4 > 10
yIpaBJIeHUs TPOILIECCAMHU
Hroro | 134 36 18 18 72




3.2.2. 3aounas ¢popma oOyueHUs

TpyroeMkocThb, yac
AyauTopHasi padora E
ERERERE
Neo Pa3nesnl/TeMbl o - % X = z = § 2| ¢ 8
n/n S CHHMITAHBI 8 = SFE 2& 3 =~ - l§
A > T =z 8§ | ES2| 5 &
= = < 9 3 @ S o s
SN ERRE-LE
= O
1 BBeneHne B JUCHUILIMHY 16 1 1 14
2 Tema 1. Merposnorus 34 2 4 4 24
Tema 2. Ceptudukanus u
3 pTHuKan 20 1 1 18
CTaHJapTH3aLHUs
4 Tema 3. TexHuueckrue U3MepeHUs 42 2 6 4 30
5 Tema 4. ABTOMaTI/I‘l"eCKa}I cHCTEMA 16 1 1 14
peryJMupoBaHusi U €€ JIEMEHTHI
6 Tema 5. TexHuueckue cpencTra > 1 1 14
yIpaBJIeHHUs TPOILIECCAMHU
Hroro 130 8 14 8 114

3.3 Copepxkanue THCHUILIHHBI

BBenenune B TUCHUILIHHY.

Ilpeomem, 3a0auu u cooeparcanue OUCYUNTIUHBL.

Tema 1. MeTrposorus

Obvexmol u Memoovl usmepeHuil, uovl koumponsa. Cpedcmea uzmepenuti. Iloepewnocms
usmepenutl. Obecneuenue eOUHCMBEA UsMePEeHU.

Tema 2. CepTrudukanus U CTAaHAAPTH3ALUS

OcHosHbvie nonamus, yeau u oovexkmol cepmugpuxayuu. Cucmemuvl cepmuguxayuu. Ilpasuna
u nops0ox nposedenus cepmughuxayuu. OcHOBHble NOHAMUS U CUCTNEMA CIMAHOAPMUZAYUL.

Tema 3. Texnuuyeckue u3mMepeHust

Jluneiinvle u yenosvie usmepenus. Vzmepenus 21eKmpuyeckux u MASHUMHBIX GEIUYUH.
H3zmepenus memnepamypul.

Tema 4. ABTOMaTH4YeCKasi CHCTEMA PeryJIMPpOBaHus U €€ 3J1eMEHThI

Hasznauenue u ocnosuvie @ynxkyuu ACY. Cmpyxmypuvie cxemvr ACP. Bpemenmuvie
Xapakmepucmuky OUHAMUYECKUX 38eHbes u cucmem. Hacmomuvle xapaxmepucmuku. Tunosvie
ounamudeckue 36eHvsa.  CoeduneHus munogvix 36eHves. (CHOGHbIE 3AKOHLL Pe2yIUpO8aAHUS.
Kpumepuu ycmouuusocmu nunetinvlx ounamuueckux cucmem. llokasamenu xawecmea npoyeccos
peayauposanus. Beibop muna u pacuém Hacmpoex asmomamuyecko2o pe2yisamopa.

Tema S. TexHn4eckue cpeaAcTBa yIpaBJIeHHs MPpoLeccaMu

Knaccugpurayus mexnuueckux cpeocme. Cxemvl NOOKNIOUEHUS. UCMOYHUKOB CUSHANA K
nompebumenam. Pezynupyowue O10xu, nyckogvle ycmpoucmea u UCNOIHUMENbHbIE MeXAHU3MbL
INeKmpudeckux pe2ynamopos. Jlocuueckue ynxyuu u ux munumusayusi. Cunmes KOMOUHAYUOHHBIX
cxem. Mukponpoyeccophule cucmembl 102UUECKO20 YNPAGIeHUs.




3.4 TemaTnka ceMHHAPCKUX/NIPAKTHYECKUX U J1a00pPATOPHBIX 3aHATHH

3.4.1. CemuHapCKue/MPaKTUICCKUE 3aHITHS

Cemunapckoe 3anarue 1-4. «Cuctema umsmepenuss CHU. OmpexneneHue NOTPEIHOCTH U
00paboTKa pe3yJIbTaToBY.

CeMuHapckoe 3aHstue 5-8. «OnpeneneHue TEIOTEXHUYECKUX TapaMeTpOB: TEMIIEPATyphl,
JIaBJICHUS, pPacxoa u ap.».

CemuHapckoe 3asstue 9. «Maremarnyeckuil ananuz ACY».

3.4.2. JIabopaTopHbI€ 3aHATHUS

JlaGoparopusie 3ansaTus 1-3. «[IprHOOpPHI TEIUIOTEXHUYECKOTO KOHTPOJIS U ONpPEeICHIE X
HOTPEITHOCTI.

JlaGoparopHsie 3aHsTHs 4-6. « OCHOBBI TEIUIOMETPHHU U TAPUPOBKA JATINKOB TEMIIEPATyPhI».

JIabGopatopHsbie 3aHsTUs 7-9. «JlOIMYCKHU M MOCAJKH ISl TEXHOJIIOTHUECKOT0 000pyIOBaHUS B
JHEPreTHKE».

3.5 TemaTuka KypcOBbIX NPOEKTOB (KypCOBBIX padoT)

He npenycmotpensl.
4, YuebHO-MeTOAMYEeCKOEe U HHPOPMALIHOHHOE o0ecriedeHue

4.1 HopmatuBHblie 10KyMeHTHI 1 'OCThI

1. Cratbs 71 Koncrurynuu PO.

2. ®enepanbHbiii 3ak0H Poccuiickoit ®@enepamuu ot 26.06.2008 r. Ne 102-d3 «O06
00eCIIeYeHNN eIMHCTBA U3MEPECHU

3. Ilocranosnenue llpaBurensctBa Poccuiickoit @enepanyu ot 15.06.2009 r. Ne 482 «O
BHECECHUM HW3MEHEHUH B HEKOTOpbple nocTaHoBiIeHHs IIpaBurenscTtBa Poccuiickoin
Denepauun».

4. TIlocranosnenue [IpaButenbctBa Poccuiickoit @eneparuu ot 02.10.2009 r. Ne 718 «O06
WU3MEHEHNU U IPU3HAHUU YTPATUBIIMMHU CUITy HEKOTOPBIX akToB [IpaButenscTBa Poccuiickoit
denepanuny».

5. Tlocranosnenue IIpaBurensctBa Poccuiickoit deaepauun ot 02.10.2009 r. Ne 780 «O6
O0COOCHHOCTSIX OOECIeUeHHUsl €IMHCTBA W3MEpPEHUMN IMPH OCYIIECTBIECHUU IESATEIHOCTH B
obnacti 060poHbI 1 6e3omacHocTH Poccuiickoit @eneparium».

6. Ilocranosnenue IlpaButensctBa Poccuiickoit @enepaunu ot 31.10.2009 r. Ne 879 «O6
yTBepxkaAcHUM [lookeHHs O eIMHUIAX BEIWYMH, JAONYCKaeMbIX K IIPUMEHEHHUIO B
Poccuiickoit deneparum.

7. Tlocranosnenue [IpaBurensctBa Poccuiickoit deneparmu ot 02.11.2009 r. Ne 884 «O06
yrBepxkaeHuu [lonoxenus o ['ocynapcTBeHHOMN city:x0€e cTaHIapTHBIX 00pa3l0B U CBOICTB
BELIECTB U MaTEPHUAIIOBY.

8. Ilocranosnenue [IpaBurensctBa Poccuiickoit ®enepamnu ot 15.06.2009 r. Ne 1057 «O
MopsiIke OIUIaThl paboT M (WJIM) yCIOyr MO OOECNEYeHUI0 eIWHCTBA H3MEPEeHUi 10
PETyJIUPYEMBIM LIEHAM.

9. Ilocranosnenue llpaBurensctBa Poccuiickoit ®@enepaunn ot 20.04.2010 r. Ne 250 «O
MepeyHe  CpPeACTB  HM3MEpPEeHMH, TMOBepKa  KOTOPBIX  OCYILIECTBISIETCA  TOJIBKO
aKKpEeIMTOBAHHBIMU B YCTaHOBJIEHHOM IIOpsiike B 00JacTu oOecledyeHus eAnHCTBA
M3MEpEeHUl rocyJapCTBEHHBIMH PETHOHAIBHBIMH LIEHTPAMH METPOJIOTUIY.



10. Iocranosnenue IIpaBurensctBa Poccuiickoit @eneparuu ot 23.09.2010 r. Ne 734 «O6
STAJIOHAX €AMHUI] BEJIMYUH, UCIOJIb3YEMBIX B C(epe rocylapCTBEHHOI'O PEeryJHpOBaHUS
o0ecrieyeHus: €INHCTBA U3MEPEHUI.

11. IIpuka3z Munnpomropra Poccuun ot 30.11.2009 r. Ne 1081 «O6 yrBepx)aenuu [lopsiaka
IIPOBEJCHUS HCIIBITAHUN CTAaHJApTHBIX O0pa3lloB WM CPEACTB HM3MEPEHHH B LEIIX
yTBepkIeHus Tuna, [lopsaka yTBepaxaeHUs TUIIa CTaHAAPTHBIX 00pa3LloB WU THUIIA CPE/ICTB
nu3Mepenuit, [lopsaka BbI1aun CBUAETENBCTB 00 YTBEP)KICHUN TUIA CTAaHAAPTHBIX 00pa3lioB
WIA TUIA CPEJCTB MU3MEPEHHH, YCTAaHOBICHMS U U3MEHEHUs CPOKa JAECHCTBHS YKa3aHHBIX
CBHUJIETEIILCTB M MHTEPBAJIa MEXKAY IMMOBEPKAMU CPEACTB M3MEPEHUH, TpeOOBaHUI K 3HAKaM
YTBEPKJEHHS THMA CTaHIAAPTHBIX O0pa3LlOB WM THUIA CPEACTB MU3MEPEHHUH M MOpPsAKA MX
HaHeceHus» (3apeructpupoBad MunroctoMm Poccun 25.12.2009 1. Ne 15866).

12. Ilpukaz Munnpomropra Poccum ot 15.02.2010 r. Ne 122 «O06 yTBepkacHUU
aJIMMHHUCTPaTUBHOIO perjlaMeHTa ncroyineHus denepaabHbIM aréHTCTBOM 110 TEXHUYECKOMY
PEryJupoBaHUI0O U METPOJOIMM I'OCYJapCTBEHHON (YHKUUHU 110 OTHECEHHIO TEXHHUYECKUX
CPEIICTB K CpeACTBaM u3MepeHui» (3apeructpupoan Muntoctom Poccun 22.03.2010 1. Ne
16674).

13. Ilpuka3z Munnpomropra Poccun ot 16.03.2010 1. No 196 «O06 yTBEpX)ACHUU METOAUK
pacuera CTOMMOCTH PabOT M (MJIM) YCIYyr MO OOECHEYEHHUI0 €JUHCTBA HU3MEPEHUH 110
perynupyeMbIM 1ieHam» (3apeructpupoad Muntoctom Poccun 20.04.2010 r. Ne 16940).

14. TOCT P 1.0-2012 «Crangaptuzanus B Poccuiickoit ®enepaunn. OCHOBHBIE
IOJIOXKEHUSY;

15. TOCT P 1.1-2013 «Cranmaptuzauuss B Poccuiickoit ®epeparuu. TexHuyeckue
KOMUTETBI IO cTaHAapTu3anuu. [IpaBuia co3ganus u 1esTeIbHOCTH;

16. TOCT P 1.2-2016 «Cranpaptuzauusi B Poccuiickoit ®enepanun. CraHmapTbl
HanuoHanbHble Poccuiickoit @enepauuu. [IpaBuna pa3paboTku, yTBEpKAEHHUS, OOHOBIECHUS
U OTMEHBD»;

17. TOCT P 1.5-2012 «Crangaptuzauus B Poccuiickoit ®Penepauuu. CrangapTsl
HalMoHalbHbIe. [IpaBuiia mOCTpoeHNUs, U3JI0KEHUS, OPOPMIICHUS U 0003HAYCHUSY;

18. TOCT P 1.6-2013 «Crannaptusauus B Poccuiickoit ®denepanuu. IIpoexTsl cTaHAapTOB.
[IpaBuia opranu3anuy U MPOBEIEHUS IKCIIEPTU3BDY;

19. TOCT P 1.7-2014 «Crangaptuzauus B Poccuiickoit ®Penepauuu. CraHgapTsl
HaioHanbHbele Poccuiickoit @enepauuu. IlpaBuna odopmieHus u o0O3HAYeHHS NpPU
pa3paboTKe Ha OCHOBE NPUMEHEHUS] MEKYHAPOIHBIX CTaH/IaPTOBY;

20. TOCT P 1.8-2011 «Crangaptuzanuss B Poccuiickoit ®enepanuu. CraHaapTsl
MexrocynapctBeHnble. llpaBuna mnpoenenuss B Poccuiickoit ®enepauuu padotr mno
pa3paboTke, MPUMEHEHHUI0, OOHOBIIEHUIO U MIPEKPAILEHUIO IPUMEHEHUS;

21. TOCT P 1.9-2004 «Crannaptuszauusi B Poccuiickoit @enepanuu. 3HaK COOTBETCTBUS
HAI[MOHANBHBIM  cTaHfgaptaM  Poccuiickoit  ®enepamuu. UMzobpaxenue. I[lopsaok
MIPUMEHEHUSD;

22. TOCT P 1.10-2004 «Crangaptuzauus B Poccuiickoit ®enepaunn. IlpaBuna
CTaHJIapTU3aLMH U PEKOMEHAIMH 10 cTaHaapTuzauui. [lopsiok pa3zpaboTku, yTBepKACHUS,
U3MEHEHHUs, IEPECMOTPA U OTMEHBDY;

23. TOCT P 1.12-2004 «Cranpaptuzanuss B Poccuiickoit ®enepaunuu. Tepmunsl u
oTIpe/ieTICHUs»;

24. TOCT P 1.13-2004 «Cranpaptusauust B Poccuiickoii denepaunn. YBeIomileHUs O
MPOEKTax JTOKYMEHTOB B 00jacTu cranAapTuiannu. Ooume TpedoBaHum»;

25. T'OCT P 1.14-2009 «Cranmaptuzauus B Poccuiickoit ®epepanuu. IIporpamma
pa3paboTKK HallMOHAJILHBIX CTaHAApPTOB. TpeboBaHus K CTPYKTYype, IpaBuiia GOpMUPOBAHMUS,
YTBEPKACHUS U KOHTPOJIA 3a peajln3aluein»;

26. TOCT P 1.15-2009 «Crannaptuzamust B Poccuiickoit ®eneparuun. Ciyx0bl
CTaHJapTH3alMK B opranu3anusx. [IpaBuia co3qanus u GyHKIHOHUPOBAHUS;
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27. TOCT P 1.16-2011 «Cranpaptuzauuss B Poccuiickoit ®enepaunn. CranaapTsl
HallMOHalIbHbIE NIpeaBapuTenbHble. IlpaBuna pa3paOboTKH, YTBEpXKAEHUS, NMPUMEHEHUs U
OTMEHBDY;

28. TOCT P 8.000-2015 T'ocymapcTBeHHas cuctema oOeclieueHUs €IWHCTBA M3MEPEHUH.
OcHOBHBIE TIOJIOKEHUS

29. TIP  50.1.008-2013 «Opraam3anus W TMPOBEACHHUE padOT MO MEXIYHAPOIHON
craggaprusanuu B Poccuiickon @enepanuny;

30. ITP 50.1.025-2007 «Metoauka (popMupoBaHUs MEPEUHs HAIMOHAIBHBIX CTAHIAPTOB U
(un) CBOMOB MpaBUJI, B pe3ysbTaTe€ MPUMEHEHHUS KOTOPBIX Ha JOOpPOBOJBHON OCHOBE
obecrieunBaeTcsi COOJ0eHNE TPEOOBAHUIM TEXHUUECKOTO PETJIaMEHTay;

31. IIP 50.1.074-2004 «IloaroroBka MpOEKTOB HALMOHAJIBHBIX CTaHAApTOB Poccuiickoit
@enepani ¥ IOPOEKTOB HU3MEHEHMH K HHMM K YTBEPXKICHHMIO, PErMCTpAllUUd U
ory0IMKOBaHUIO. BHeceHHe MOmpaBOK B CTaHAAPTHI U IMOATOTOBKA JOKYMEHTOB IJISI UX
OTMEHBI»;

32. P 50.1.004-2011 «IloaroroBka MeXrocyJIapCTBEHHBIX CTAaHAAPTOB JUIsl MPUHATHS U
npuMeHeHus B Poccuiickoit deneparuy B KayecTBe HALIMOHAJIBHBIX CTAHAPTOBY;

33. P 50.1.039-2002 «Pa3paboTka, OOHOBJIEHHE U OTMEHA IPaBWJI U PEKOMEHIALMH IO
CTaHJapTH3al1MH, METPOJIOIUH, CEPTU(PUKALINY, AKKPEAUTALIUHN U KaTaJIOTU3AL[»;

34. P 50.1.075-2011 «Pa3paboTka cTaH1apTOB HAa TEPMUHBI U ONIPEACICHUSY;

35. TOCT 1.0-2015 «MexrocygapcTBeHHass cucteMa craHgaptu3auud. (OCHOBHbIE
IOJIOXKEHUSY;

36. T'OCT 1.1-2002 «MexrocynapcTBeHHasi CHCTEMa CTaHAAapTU3aluu. TepMUHBI U
OIIpe/IeTICHUSY;

37. TOCT 1.2-2009 «MexrocynapcTBeHHass cucteMa craHgaptuzauud. CraHaapTbl
MEXIOCYJapCTBEHHbIE, @paBWJa W  pPEeKOMEHJAMM 10  MEXKIOCyAapCTBEHHOU
cranfaptuzanuu. [lpaBuna pa3paboTku, MPUHATHUS, IPUMEHEHMsI, OOHOBJICHUS U OTMEHbDY;
38. TOCT 1.3-2014 «MexrocynapcTBeHHas cucrteMa cra"paprusanuu. CraHaapTsl
MexrocyapcrseHHsle. [IpaBuna pa3paboTku Ha OCHOBE MEXIYHAPOJHBIX M PErMOHAIBHBIX
CTaHJIapTOBY;

39. T'OCT 1.4-2015 «MexrocynapcTBeHHas cucrema CTaHAApTU3ALUU.
Me:xrocyapcTBEHHbIE TEXHUYECKHE KOMUTETHI IO cTaHiapTu3auuu. [IpaBuna co3nanus u
JEATEIIBHOCTHY;

40. TOCT 1.5-2001 «MexrocynapcTBeHHast cucremMa crapaaptuzauuu. CraHgapTel
MEXTOCYJapCTBEHHbIE, TpaBWJa W  PEKOMEHJAMM TI0  MEKIOCyAapCTBEHHOU
craggaptuzanuu. OOmue TpeOoBaHUA K TIOCTPOCHHUIO, H3JI0XKEHHUIO, O(OPMIICHHUIO,
COJIEp’KAHUIO U 0003HAYECHUION;

41. PMI' 29-99. TocynmapctBeHHass cucTeMa OOECIICUYEHHS] €IWHCTBA HW3MEPEHHIA.
Metponorusi. OCHOBHBIE TEPMUHBI U OIIPEJEIICHNUS.

42. MU 2247-93 I'CHU. Metponorusi. OCHOBHbIE TEPMUHBI U OTIPEACTICHUS.

43. TOCT 8.417-2002 I'CH. Enunnns! pU3NUECKUX BEITUYHH.

44. TIP 50.2.006-94 T'CH. Iloepka cpenctB uszMepeHuil. OpraHuzanuss U MOPSIOK
IIPOBEJECHUS.

45. 11IP 50.2.009-94 I'CH. Ilopsaaok npoBeAeHUS UCTIBITAHUM U YTBEPKICHHS TUIIA CPENICTB
MU3MEpeHusl.

46. TIP 50.2.014-94 I'CH. AkkpeauTanusi METPOJIOTUYECKUX CITYKO IOPUAMYECKUX JIUI] Ha
MPaBo MOBEPKH CPEICTB U3MEPEHUH.

47. MU 2277-94 TCHU. Cucrema ceprupukaun cpeiacts usMepeHuil. OcCHOBHbIE
TMIOJIOXKEHUS U TIOPSAZIOK MpOBeieHus paldoT.

48. 11P 50.2.002-94 I'CH. [lops10Kk OCyIIECTBIEHHS TOCYAAPCTBEHHOTO METPOJIOTHYECKOTO
HaJ30pa 3a BBIIIYCKOM, COCTOSIHEM M IPUMEHEHUEM CPEJICTB U3MEPEHUH, aTTECTOBAaHHBIMU
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METOAMKAMH BBITIOJHEHUSI W3MEPEHUH, 3TaJOHAMU U COOJIIOJICHHEM METPOJIOTHYECKUX
MIPaBWJI U HOPM.

49. 11P 50.2.004-94 I'CU. [lops 10Kk OCyIIECTBIEHHS TOCYAAPCTBEHHOTO METPOIOTHYECKOI0
HaJ30pa 3a KOJMYECTBOM (paCOBAHHBIX TOBAapOB B YIAKOBKax JOOOro BHJA MPH HUX
pacdacoBke u mpogaxe.

50. TIP 50.2.017-95 I'CU. IlonoxxeHre 0 pOCCUMCKON CHCTEME KaTHOPOBKH.

4.2  OcHoBHas JuTepatrypa

1. Pankesuu, SI. M. Merponorus, crannaptuzanus u ceptudukanus B 3 4. Yacts 1.
Mertpomorus : yueOHuUK 17151 By30B / SI. M. PagkeBuu, A. I'. CxupTtianze. — 5-¢ u3j., mepepad.
u non. — Mocksa : M3marensctBo FOpaiit, 2023. — 235 c. — (Briciee oOpa3oBanme). —
ISBN 978-5-534-01917-9. — Texkcrt : anektponHsIii // ObpazoBarenbHas miatdopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/512711

2. PankeBuu, 1. M. Merposorus, crangaptu3anus U cepTudukamus B 3 4. Yacte 2.
Cranpmaptuzanus : yuyeOHUK ais By3oB / 1. M. Pagkesuu, A. I'. Cxuptnamze. — 5-e u3f.,
nepepab. u gon. — MockBa : WsmarensctBo IOpaiit, 2023. — 481 c. — (Bricmee
obpazoBanue). — ISBN 978-5-534-01929-2. — Tekcr : anexTpoHHsIi // OOpa3zoBaTenbHas
wiargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512720

3. PagkeBuu, . M. Merponorus, cranmaptuszanus u ceprudukanus B 3 4. Yactp 3.
Ceprudukanus : yueOHuk s By30B/ 5. M. Pankesuu, A.I. Cxuprtnamse. — 5-¢ u3m.,
nepepab. u gom. — Mocksa: UznmarensctBo FOpaiit, 2023. — 132 c. — (Beoicmiee
obpaszoBanue). — ISBN 978-5-534-08499-3. — Tekcr : anmekrponsbiit // OOpa3oBaTenbHas
wiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512721

4. Ceprees, A. I'. Metposorusi, crannapTu3anus u ceptudukanus : yaeOHUK U IPAKTUKYM
s By30B / A. I'. Ceprees, B. B. Tepereps. — 4-e uszn., nepepab. u gon. — Mocksa :
WzparensctBo FOpaiit, 2023. — 722 c¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-
16051-2. — Tekcr : anexTpoHHbIN // O6pa3oBarenbHas miatdopma KOpaiit [caiit]. — URL:
https://urait.ru/bcode/530350

4.3 JlomosHMTebHAS JIUTEPATypa

1. Basunos B.II. Undpakpacuas tepmorpadus u temnoBoid koHTpoas. M.: U1 Cnexrp,

2013, - 544 c.
2. bynmapun O.H., BaBunos B.I1., AGpamosa E.B. TemnoBoit konTpons. M.: ]I Crnekrp,
2013, - 176 c.

3. Mycnuna, I'.P. Metponorusi, craniaptusanus u cepTupukanus: yueoHoe nocoodue / I'.P.
Mycnuna, FO.M. IIpaBukoB; mox oOumi. pen. a-pa TexH. Hayk, npod. JIL.B. Xynobuna M.:
KHOPVYC, 2014. 381 c.

4.4 DaekTpoHHBIE 00pa3oBaTeIbHbIE PeCypPChl
[IpoBenenue 3aHATUHN U aTTECTAlMil BO3SMOXKHO B IMCTAaHIIMOHHOM (opMaTe ¢ MPUMEHEHHEM

CUCTeMBl JUCTaHIMOHHOTO o0yueHus yHuBepcuteTa (CIO-LMS) Ha ocHOBe pa3pabOTaHHBIX
Kadeapoi AIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) mo BceM pazaenam mporpaMMebl:

Hazsauune D0OP
Mertpoiorus, TEXHUYECKHE
M3MEPEHUS U YIIPaBJICHUE

https://online.mospolytech.ru/local/crw/course.php?id=726



https://urait.ru/bcode/530350
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IIpoLIecCaMU B SHEPTETUKE
(dactsb 1)
Mertpoiiorus, TEXHUYECKHE
M3MEpEHUS U YIIPABIICHUE
IIPOLIECCAMU B SHEPTETUKE
(dactb 2)

https://online.mospolytech.ru/local/crw/course.php?id=5939

Pazpaborannbiii DOP Bkimrouaer B ceOsl: JIGKIMOHHBIA M MPAKTHUYECKUH Marepua;
camocTosTeNlbHyI0 paboty (B Bume pedepara, PI'P, kypcoBoil paboThl WM TPOEKTA);
BUJICOMATEPHUAIIBL; IPOMEKYTOUHBIN U UTOTOBBII TECTHI.

[Topsimokx mpoBeneHUsT padOT B AMCTAaHIMOHHOM (hopMare yCTaHABIMBACTCS OTACIbHBIMH
pacnopsLDKeHUSMHU [TPOPEKTOpa Mo yueOHoH paboTe W/l IEHTPOM yueOHO-METOINYeCKOi paboThl.

Kaxnplii  cTyaeHT oOecriedeH HHIWBHUIYalbHBIM HEOTPAHWYEHHBIM  JOCTYIIOM K
3JICKTPOHHBIM OnMOnroTekam yHuBepcuteta (http://lib.mami.ru/lib/content/elektronnyy-katalog).

Cchuika Ha DJIEKTPOHHYIO OMOINOTEKY:

https://online.mospolytech.ru/course/view.php?id=762 1 &section=1

4.5 JluneH3noOHHOE " CB0O0OIHO pacnpocTpaHsiemoe NMpPOorpamMMHoOe
o0ecreuenue

1. MoiiO¢uc — poccuiickas KOMIaHUA-pa3pabOTUNK O0€30MaCHBIX OQUCHBIX PEILICHUH I
oOmeHuss W COBMeCTHOH paboTrbl ¢ gokymeHTamu (AnbrepratuBa MS  Office)
https://myoftice.ru/

2. IInmardpopma nanoCAD — 310 poccuiickas tiarpopMa JUIsi NPOSKTUPOBAHHUA U
MOJICJIMPOBaHUsT OOBEKTOB paziauuHoi ciokHocTu. Ilonnepkka ¢dopmaroB *.dwg u IFC
JieNaeT ee OTIIMYHbIM perieHueM i coBmenieHus CAIIP- u BIM-texnonoruii. @yHkiuonan
wiarpopMbl  MOKET OBITh  pacmIMpeH C [OMOINBI0  CIEIHUABbHBIX  MOJYJIEH
https://www.nanocad.ru/support/education/

3. Cucrema TPEXMEPHOTO MOJICITMPOBAHUS «KOMITAC-3D»
https://edu.ascon.ru/main/download/freeware/

4. VALTEC.PRG.3.1.3. [Iporpamma i TEMJIOTEXHUUECKUX U THIPaBIMUYECKUX PACUETOB
https://valtec.ru/document/calculate/

5. Omnmnaitn pacuetst ABOK-CO®T https://soft.abok.ru/help desk/

4.6 CoBpemenHble npodeccnoHaJbHbIe 0a3bl JAHHBIX U MH(OPMALMOHHBbIE
CIIPaBOYHbIE CUCTEMbI

Poccwuiickas HanmonanbHast Oubnnorexa http://www.nlr.ru

OBC «YHuBepcurerckas Oubauorexa onnain» https://biblioclub.ru/index.php

Hayunas snexkrponnas Oubnuoteka http://www.elibrary.ru

Poccuiickas rocynapctBenHas Oubanoreka http:/www.rsl.ru

O6pasosatenbHas miatdopma FOPAWT http://www.urait.ru

«TexakenepT» — clpaBoYHasl CHCTEMa, MPEJOCTaBIAIONAs HOPMAaTHBHO-TEXHUUECKYIO,
HOPMaTUBHO-TIPAaBOBYIO MHPOpMaIHIo https://Texakcnept.caift/

7. HII  «ABOK» — m[OMOUIHMK HWH)XEHEepa 10  OTOIUICHHIO, BEHTWJISLUU,
KOH/JIMITUOHUPOBAHUIO BO3/IyXa, TEIUIOCHAOKEHUIO ¥  CTPOUTEIFHOW  TEIUIO(PHU3UKE
https://www.abok.ru/

8. E-IIOCBE — DOnektponnsiii skonor. HezaBucumas uHbopManus O POCCUHCKHUX
opraHuzanusax, ©0a3a  HOPMaTHUBHBIX  JIOKYMEHTOB M  3aKOHOJATEJIbHBIX  AKTOB
https://e-ecolog.ru/

A



http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=7621&section=1
https://myoffice.ru/
https://www.nanocad.ru/support/education/
https://edu.ascon.ru/main/download/freeware/
https://valtec.ru/document/calculate/
https://soft.abok.ru/help_desk/
http://www.nlr.ru/
https://biblioclub.ru/index.php
http://www.elibrary.ru/
http://www.rsl.ru/
http://www.urait.ru/
https://техэксперт.сайт/
https://www.abok.ru/
https://e-ecolog.ru/
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9. HWmxenepnas canrexuuka VALTEC (karajor mnpoayKuud W HOpMaTUBHAas
nokymeHTanus) https://valtec.ru/

S. MaTepuajibHO-TeXHHYECKOe o0ecreyeHmne

JUia mpoBeneHUs JIEKUMOHHBIX 3aHATUN HCIOJB3YIOTCA AyAUTOPUM, OCHAIllEHHBIE
KOMIIBIOTEPAMH, WHTEPAKTUBHBIMU JIOCKaMHU, MYJIbTUMEIUWHBIMH IPOEKTOPAMH W 3KPaHAMU:
AB2404, AB2415 u ayautopun obmero ¢ouaa. s mpoBeaeHUs CEMHUHAPCKUX U TaO0paTOPHBIX
pabot ucnoabiyrorcs ayauropun: AB2406, AB1101 u aynqutopun kopryca YPBAH. TEXHOI'PA ]
MuHOBanmoHHO-00pa3oBaTeIbHOM KoMILiekce « TexHorpam, KOTOpbIi pacioiioxKeH Ha TEPPUTOPUN
B/IHX.

6. MeToauveckue peKOMeHIAINH

6.1 MerToauueckne peKOMEHJANUM ISl TPeENoAaBaTe/isi MO0 OPraHU3alMU
00y4eHus1

6.1.1 IlpenogaBaTens oOpraHu3yeT IPENOJAaBaHUE AWCLUIIIMHBL B COOTBETCTBUU C
TpeOoBanusiMu «llonmoxkeHuss 00 opraHuzanuu o0Opa3oBaTeIbHOro mporecca B MOCKOBCKOM
HOJUTEXHUYECKOM YHUBEPCUTETE U €ro (uiInanax», yrBepKIEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2 Ha nepBoM 3aHsTUM IpenofaBaTelb JOBOJAUT J0O CBEIEHUS CTYJIEHTOB COJIEp)KaHUE
paboueit mporpammsl qucuuruiiHbl (PTIT).

6.1.3 IlpenogaBaTens 0cOOEHHO OOpaliaeT BHUMaHUE CTY/ICHTOB Ha:

—  BHJIBI ¥ JOPMBI IPOBEICHUS 3aHATHH 0 JUCIUTUIMHE, BKIIOYAs TOPSIOK IPOBEICHHS
3aHATUH C IPUMEHEHHEM TEXHOJOTMH AMCTAaHIMOHHOTO OOyuYeHHs M CHCTEMbI
nucTaHuroHHoro ooyuenus ynusepcurera (CLO Mockosckoro [lonurexa);

— BUJbBI, COJACP)KAHUE U IMOPSAOK MPOBENEHUS TEKYIIEro KOHTPOJS YCIIEBAEMOCTH B
COOTBETCTBHUHM € ()OHJIOM OLIEHOYHBIX CPEJICTB;

— dopmy, comepxkaHHMe M TOPSJOK NPOBEIEHHUS NPOMEXKYTOUYHOW aTTecTallu B
COOTBETCTBHUH C (DOHIOM OLIEHOUHBIX CPENCTB, IpeaycMoTpeHHbIM PI1/I.

6.1.4 IlpenonaBarenb TOBOJUT J10 CBEICHHS CTYI€HTOB I'pa MK BHIMOIHEHUS Y4eOHBIX padoT,
npeaxycMmorpenHsix PI1/I.

6.1.5 IlpenogaBarens peKOMEHIYET CTYJ€HTaM OCHOBHYIO U JIOTIOJIHUTENBHYIO JIUTEPATYPY.

6.1.6 IlpenogaBarens MPeAOCTABIIAET MEpPeE]] MPOMEKYTOUHON aTTeCTaluel (9K3aMEHOM WJTH
3a4€TOM) CIIMCOK BOIPOCOB JUISI TOJTOTOBKH.

6.1.7 IlpenonaBarenu, KOTOpbIE MPOBOJAT JIEKIIMOHHBIE U MPAKTUYECKUE (CEMUHApPCKHE)
3aHATUS, COTJIACYIOT TEeMAaTHYECKUH IJIaH MPAKTUYECKUX 3aHATUH, YTOObI MCHOJIB30BATh E€IUHYIO
cucteMy 0003HAaYEHUN, TEPMUHOB, OCHOBHBIX IMOHSATHI IHUCHUIUIMHBIL.

6.1.8 Ilpu nNOAroTOBKE K CEMHUHAPCKOMY 3aHSATHIO IO MEPEYHIO OOBSABICHHBIX TEM
IpenojaBaTesto  HeoOXOAMMO YTOYHMTH IUIaH UX MmpoBeaeHus, corinacHo PIIJ[, mpomymats
(GOpMYIMPOBKH U cO/epKaHHE Y4eOHBIX BOIPOCOB, BHIHOCUMBIX Ha OOCYX/I€HUE, O3HAKOMUTHCS C
MEPEYHEM BOIIPOCOB IO TEME CEMHUHApA.

B xone ceMuHapa BO BCTYNMTEIBHOM CJIOBE PACKPBITh MPAKTUYECKYIO 3HAYUMOCTH TEMBI
CEMHUHAPCKOT0 3aHATHUS, ONPENEIUTh MOPSAJOK €ro MPOBEIEHUS, BpeMsi Ha 00CYXJIEeHUE Ka)XI0ro
yuebHoro Bompoca. Mcmonb3oBaTh (pOHTANbHBIM ONpOC /AaBas BO3MOXHOCTb BBICTYIHTb BCEM
CTyJI€HTaM, IPUCYTCTBYIOIINM Ha 3aHATUH.

B 3aKim0uMTENBHON YacTH CEMHHAPCKOTO 3aHATHSI CIEAYET MOJABECTU UTOTHU: JaTh OLIEHKY
BBICTYIUIEHUH Ka)KI0T0 CTYJ€HTa U y4eOHOM TPYMIIbI B IEJIOM. PaCKpBITh MOJT0XKHUTENbHbIE CTOPOHBI
Y HEJOCTaTKU MPOBEIEHHOTO CEMHHAPCKOTO 3aHATUA. OTBETUTH Ha BONIPOCH! CTYJIEHTOB. BrlnaTh
3aJJaHus JJIsl CAMOCTOSITENIbHOM pabOTHI IO MOATOTOBKE K CIEAYIOLIEMY 3aHITHIO.
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6.1.9 LlenecooOpa3Ho B X0 3aIUTHl pedepaToB, 1a00OPaTOPHBIX pabOT, KYPCOBBIX pabOT U
IPOEKTOB 3a/1aBaTh BBICTYNAIOIIUM U ayJUTOPUU JOINOJHUTEIbHbIE M YTOUHSIOLIME BOIPOCH C
EJIBI0 BBISICHEHUS UX MO3UIHMHA MO CYIIECTBY 00CYXIaeMbIX IPOOIeM.

Bo3MoxHO ITpoBeieHNE 3aHATUH U aTTeCTaluil B TUCTAHIMOHHOM (hopMaTe ¢ IPUMEHEHUEM
CHCTEMBI AMCTaHIIMOHHOTO 00y4enus: yuusepcutera (CO Mockosckoro [Tonurexa).

6.1.10 Tlopsimox mipoBeneHHS pabOT B JUCTAHIIMOHHOM (opmaTe yCTaHaBIMBACTCS
OTJCNBHBIMU PACIOPSHKCHUSAMHU TPOPEKTOpa MO yueOHOH paboTe H/WiIM LEHTpOM Yy4eOHO-
METOAMYECKON PaOOTHI.

6.2 Meroauueckue yKazaHus 1Js 00y4alOIIMXCS M0 OCBOEHHIO TUCHUILIMHBI

6.2.1 Ctynenty HeoOXOAMMO COCTaBUTH sl ceOsi rpadMK BBITOJHEHHS Yy4eOHBIX padorT,
npenycmorpeHnbix PIIJ] ¢ yuérom TpebGoBaHUN ApYyrux IUCIHUIUIMH, M3Yy4YaeMbIX B TEKYIIEM
cemecTpe.

6.2.2 Ilpu npoBeieHUU 3aHATUI W MPOLEIYP TEKYIIEH M MPOMEKYTOUHOW ATTECTALUM C
UCITIOJIb30BAaHUEM HHCTPYMEHTOB WH(MOPMAIIMOHHON 00pa3oBaTeNbHON Cpelbl JUCTAHIIMOHHOTO
obpa3zoBanus yHuBepcurera (CIO MockoBckoro [lonurexa), kak BO BpeMs KOHTaKTHOU pabOThI ¢
npernojiaBaTesieM, Tak M BO BpPEeMs CAaMOCTOSTENBHOW pabOTBl CTYIEHT JOJDKEH O0eCHednuTh
TEXHUYECKYI0 BO3MOXHOCTh JMCTAHLIMOHHOTO TMOJAKIIOYEHUS K CHCTEMaM JUCTAaHIIMOHHOTO
oOyuenust. I[Ipym OTCYTCTBHMHM TakOH BO3MOXKHOCTH OOCYIHTH CHUTYalMI0 C IIPENoiaBaTelieM
JTUCIUTUIAHBI.

6.2.3 K npomexxyTouHOM arrecTaluy JAO0NYCKaKTCs TOJIbKO O0y4Yaroliuecs, BbIIOIHUBIINE
BCE BUBI yueOHOU pabOoThI, MpeaycMOTpeHHbIEe paboueii mporpammoit nucruruiuab (PTLT).

7. DoH/ OLICHOYHBIX CPEICTB
7.1 MeToabl KOHTPOJISI M OLICHUBAHUSA Pe3yJbTATOB 00y4YeHHs

KoHTponb ycreBaeMOCTH W KadecTBa IMOATOTOBKH TIPOBOAMTCS B COOTBETCTBUH C
TpeboBanusimu "llonmokeHuss 00 opraHuzanuu o00pa3oBaTeNbHOTO IMpoliecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEpcUTeTe" .

Jl7i1 KOHTpOJISI yCTIEBAaeMOCTH M KaueCTBa OCBOCHHMSI TUCIUIUIMHBI HACTOAIIEH MporpaMmont
MIPEyCMOTPEHBI CICAYIOIINE BUIBI KOHTPOJIS:

— KOHTPOIIb TEKYyIIEeH yCIeBaeMOCTH (TEKYIIH KOHTPOIb);

— IIPOMEXKYTOYHAS aTTEeCTaITHsI.

B mporiecce 00yueHUsT HCTIONB3YIOTCS CIEAYIONINE OIEHOYHbIe (OPMBI CaMOCTOSTEIbHON
paboThI CTYICHTOB, OIICHOYHBIE CPEJCTBA TEKYIIET0 KOHTPOJS YCIIEBAEMOCTH W MPOMEKYTOUYHBIX
aTTecTalui:

— TOJITOTOBKA U 3aIllMTa JJa00OPaTOPHBIX paboT ¢ 00CYKICHUEM;

— TECT, 3a4eT/PK3aMEH.

OreHOYHBIE CPEICTBA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH BKITFOYAIOT KOHTPOJIBHBIE BOTIPOCHI
U 3a7aHus B opMe OJIaHKOBOTO TECTUPOBAHMS, JIJIsI KOHTPOJISE OCBOCHHUSI 00YJAIOIIUMUCS Pa3AesioB
JICITUTUTMHBI — 3aIIMTa KYPCOBOTO MPOCKTA, PEIICHHUE 33]1a4.

OO0pa31bl TeCTOBBIX 3a/JaHU, KOHTPOJIHHBIX BOMPOCOB U 33IaHUI JIsl POBEACHUS TEKYIIIETO
KOHTPOJISI, SK3aMCHAIIMOHHBIX OWJICTOB, IPUBEICHBI B ITPHIIOKCHHUH.

7.2 IIxkana u KpUTEPHH OLCHUBAHMS Pe3yIbTATOB 00y4YeHUS

[Tokazaresnem olleHMBaHMsI KOMIIETEHIMI HA pa3IMYHbIX 3TANax UX GOPMUPOBAHUS SIBISIETCS
JOCTHOKEHUE 00YYaIOIMMUCS TNIAHUPYEMBIX Pe3yJIbTaTOB 00yUYeHHS MO JUCHUIUINHE (MOYJIIO).
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dopma IPOMEKYTOYHOM aTTeCTALMU: 3a4eT.

HMIxana
OLICHUBAaHUSA

Onucanune

3aureHo

BoimonHensl Bce BHUIBI y4eOHON pabOThl, MNPEIyCMOTPEHHBIE Y4YeOHBIM
mw1aHoM. CTYyJIEHT JAEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHU, HABHIKOB
IpUBEICHHBIM B TaOMuIaX TMoKa3aTeliel, omepupyer MNpuoOpPETECHHBIMU
3HAHUSIMH, YMCHHUSIMH, HABBIKAMH, IPUMEHSIET UX B CHUTYaIHsIX MOBBIIICHHON
cnoxHocTd. [Ipu 3TOM MOryT OBITH JOMYIIEHH HE3HAYUTEIbHBIE OLIMOKH,
HETOYHOCTH, 3aTPyAHEHUS MPU AHATUTUYECKUX OIEepalusix, NepeHoce 3HaHuu
Y YMEHUU Ha HOBbIE, HECTaHAAPTHBIC CUTYAIIUH.

He 3aureno

He Bbimosinen onuH wim 6osee BUIOB y4eOHOH pabOTHI, MPeryCMOTPEHHBIX
yueOHBIM T1aHoM. CTyJeHT AEMOHCTPHPYET HEMOJIHOE COOTBETCTBHE 3HAHUH,
YMEHUH, HaBBIKOB IPHUBEJCHHBIM B TAONHUIAX IOKa3aTeJel, JOIMyCKaroTCs
3HAYUTEJIbHBIEC OMIMOKH, MPOSBISIETCS OTCYTCTBHUE 3HAHUM, YMEHUH, HABBIKOB
1O psiy TOKa3aTesed, CTYJCHT UCIBITHIBACT 3HAUUTEIBHBIC 3aTPYIHEHHS TIPH
OIIEPUPOBAHUY 3HAHHMSIMU M YMEHHSIMH IIPH MX TIEPEHOCE HAa HOBBIC CUTYAIIHH.

®opmMa NPOMEKYTOUHOH aTTeCTAMM: IK3aMeH.

[IpomexxyTounas arTectanus o0ydarouxcs B (GopMe sK3aMeHa MPOBOAUTCS 10 pe3yIbTaTaM
BBIMIOJTHEHHSI BCEX BUAOB Y4eOHOIl palOoThI, MPEeayCMOTPEHHBIX Y4YEOHBIM IIJIAHOM IO JaHHOU
JUCHUIITMHE (MOIYJIIO), IPH ATOM YUUTBHIBAIOTCS PE3YJIHTATHl TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH B
TeyeHue cemecTtpa. OIeHKa CTENeHH MOCTHKEHHS OOYy4YaloUIMMUCS IUIAHUPYEMBIX DPE3yJIbTaTOB
00y4yeHUs1 MO JUCUHUIUTUHE (MOAYJI0) TPOBOAMTCS IPENoJaaBaTesieM, BEAYIIMM 3aHATHUS TIO
JTUCIUILIAHE (MOIYJI0) METOIOM SKCHEepTHOM olleHKU. [1o uToram nmpomMexyTo4HOU aTTecTallu 110
JUCLUIIIMHE (MOJIYJII0) BBICTABIISIETCS OIEHKA «OTIUYHOY, «XOPOIIOY, «yAOBIECTBOPUTEIHHOY WIH

«HCYAOBJICTBOPHUTCIILHOY.

K nmpomMexyTouHO# aTTecTanuu JOMYyCKaIOTCS TOJIBKO CTYJEHTHI, BHIMOJIHUBIINE BCE BUIBI
yueOHOM paboThl, MPEeIyCMOTPEHHbIE pabouell mporpaMMoil Mo AWCHMILIUHE «MeTrpomorus,

TEXHUYCCKHUEC UBMCPCHUA U YIIPABJICHUC MTPOLECCAMU B SHCPICTHUKED) .

[IIxana oueHNBaHUA Onucanue

OTIIMYHO

BrimosnHeHs! Bece BUIbI yueOHOH paboThl, TpelyCMOTPEHHbIE YUeOHBIM
maHoM. CTyAEeHT JeMOHCTPUPYET COOTBETCTBUE 3HAHWUN, YMEHHIA,
HaBBIKOB TPUBEAECHHBIM B TalOJMIax MoOKa3aTelei, omnepupyer
MPUOOPETEHHBIMU 3HAHUSMH, YMEHUSMHU, HaBbIKaMU, IPUMEHSET UX B
CUTyallUsX TOBBIIIEHHOW cloxHOCTU. [Ipm 3TOM MOryT OBITH
JIOTYIIEHbl HE3HAYUTENbHbIE OIIMOKH, HETOUHOCTH, 3aTPYAHEHUS TIpU
AQHAJIMTUYECKUX Ollepalusax, IEPEeHOCE 3HAHUKW U YMEHUH Ha HOBBIE,
HECTaHIAPTHBIE CUTYAIUH.

Xoporo

BrimosnHeHs! Bece BUIbI yueOHOM paboThl, MPeyCMOTPEHHbIE yUeOHbIM
miaHoM.  CTyJIeHT  JIeMOHCTPUPYET  HEIOJHOE,  IPaBHIbHOE
COOTBETCTBUE 3HAHUM, YMEHHUH, HAaBBIKOB NMPHUBEIECHHBIM B Ta0JIHIAX
nokasarenei, au00 ecad mpu 3ATOM ObUIM  JOMYyIIEHbl 2-3
HECYIIECTBEHHBIE OLTUOKH.

YI[OBJ'ICTBOpI/ITCJ'ILHO

BoinonHeHs! Bce BUbI yueOHOU pabOThI, MPeAyCMOTPEHHBIE yUeOHBIM
m1aHoM. CTyIeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHUI, B KOTOPOM
OCBEIIIEHA OCHOBHAs1, Han0oJiee BayKHas YacTh MaTepuaa, Ho IIpu 3TOM
JIONYIIIEHA OJIHA 3HAYUTEIbHAsI OIIMOKA WM HETOYHOCTb.
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He BbimonHen oauH win Oornee BUAOB yueOHOM  paboThl,
IPEAYCMOTPEHHBIX y4eOHBIM IuIaHOM. CTYIEHT JEeMOHCTPUPYET
HETOJIHOE COOTBETCTBHE 3HAHWW, YMEHUI, HABBIKOB MPUBEICHHBIM B
Tabnuuax ToOKa3aTelel, JOMyCKAIOTCS 3HAYUTENbHBIC OIINOKH,
MPOSIBIISIETCS.  OTCYTCTBHE 3HAHHWM, YMEHHH, HAaBBIKOB 110 psay
MIOKa3aTelNeH, CTy/IeHT UCIIBITHIBACT 3HAYUTEIBHBIC 3aTPYAHCHUS TIPU
OTIEPUPOBAHUYU 3HAHUSAMHU M YMEHUSMH MpPH UX NEpEeHOCE Ha HOBBIC
CHUTYaIlUH.

HeynosnerBopurensHo

DOH/IBI OTICHOYHBIX CPEJICTB MPEICTABICHBI B IPUIIOKEHUHU K pabodell mporpamme.
7.3 OueHo4Hble cpeacrea

7.3.1. Texyiuii KOHTPOJIb
JInst mpoBeieHHs TEKYIIEro KOHTPOJISI HPUMEHSIOTCS ClIeTyrone (OpMbI: pa3HOYPOBHEBHIE
3a7ja4uM U 3a/1aHKs; COOOIEHHE; YCTHBIN OIpoc; cobece10BaHne; TeCT.

7.3.2. [IpomexxyTo4Hasi aTTecTarus

[IpomMexyTouHas aTTecTaiys MPOBOIUTCS:

- Ut o4yHOH (opMBbl 00y4eHus B 3 cemectpe oOydeHus B popme sK3aMeHa.

- ansa 3aouHo ¢dopMbl oOydenus Bo 4 u 5 cemecTpax B ¢dopMe 3auera M IK3aMEHa
COOTBETCTBEHHO.

DK3aMeH MPOBOJIUTCS MO OHIIeTaM, OTBETHI MPEAOCTABIAIOTCS MUCEMEHHO C MOCIEAYIOIUM
YCTHBIM coOecenoBanueM. busetsr popMupyroTcs U3 BOPOCOB NPEACTABICHHOTO HUYKE TIEPEUHSI.

PernameHT npoBeeHus 3a4eTa U IK3aMeHa:

1. B Ouner Bxiouaercst (4) Bompoca M3 pa3HBIX Pa3JeoB JAUCHHUIUIMHBI U (OJHO, JBa)
MPAKTUYECKUX 3aaHHUsl.

2. IlepedeHp BOIIPOCOB COOTBETCTBYET TEMaM, U3YYEHHBIM Ha JICKIIMOHHBIX M Ja00paTOPHBIX
3aHATHIX (TpUIaraeTcs).

3. Bpemst Ha TOATOTOBKY MMCbMEHHBIX OTBETOB - 110 40 MuH, ycTHOE cobecenoBanue - 10 10
MUHYT.

4. IlpoBenenne aTTecTaluy (3a4era 1 IK3aMeHa) C UCIOIb30BAHUEM CPEJICTB IJIEKTPOHHOTO
o0yuyeHHMsI M IUCTAHIIMOHHBIX OOpa30BaTENbHBIX TEXHOJOIMH BBIMOJHAETCS B COOTBETCTBUHU C
yTBepKIEHHBIM B yHUBepcutere "llopsimikoM TMpoOBeACHUS TMPOMEXKYTOYHOH aTTEeCTallud C
UCTIOJIb30BAaHUEM CPEACTB 3JEKTPOHHOTO OOYy4YeHHMs M JIUCTAaHLIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHI".

IIpomexxyTouHast arTecTaluds MPOBOJUTCS B CPOKH, YCTAHOBJICHHbBIE YTBEP)KICHHBIM
pacnucaHueM 3a4€THO-DK3aMEHAlMOHHOW ceccuu. Jlo JaTel NOpOBENEHHs] IPOMEKYTOUYHOMH
aTTeCTallud YydalMics JOJDKEH BBIOJHUTH Bce JaOopaTOpHble paboOThl, MPELyCMOTPEHHBIE
HacTosmie paboyeil mporpammoil auUCHUIUIMHBEL [lepeuenb o0s3aTeNbHBIX padboT u  dopma
OTYETHOCTHU TI0 HUM IPECTABIICHbI B TAOIUIIE:

Buj pa6orsl PopmMa 0TYETHOCTH U TEKYIIEr0 KOHTPOJISA
Odopmnennsie  paboThl, MpPeAyCMOTpEHHBIE  paboueit
[IpOrpaMMoOM JUCLHUIUIMHBL C OTMETKOM IIperojaBaress
«3a4TEHO», €CIIU BBIINOJIHEHbI U 0(OPMIIEHBI BCE pabOTHI.
OdopmiteHHBII O0TYET 0 paboTe, MpeayCMOTPEHHON paboueit
CamocrosiTenpHas padbora MPOrpaMMOMN  TUCIUIUIMHBI € OTMETKOM TMpernojaBaTelist
«3aUTEHO», €CIIU BBHIIOJIHEHBI U 0(pOpPMIIEHBI BcEe PAOOTHI.
KontponbHast paboTa, BBINOJHEHHAs Ha MOJIOKUTEIbHYIO
OLICHKY

JlaGopaTopHbie paboTHI,
yKa3aHHbIE B pazjene 3.4.2

KonTponbhas padbora
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Ecnu He BbIMONHEH OMUH MM OoJjiee BHJOB Y4eOHOM pabOThl, YKa3aHHBIX B TaOnHIE,
IpenojaBaTe]b HMMEET IPaBO BBICTABUTH  HEYJIOBJIETBOPUTEIbHYIO OLIEHKY II0 HUTOram
IIPOMEKYTOYHOM aTTECTALUU.

7.3.3. Bonpock! AJisi HOArOTOBKH K 3a4€Ty U dK3aMEHY

IIpumepHbIe BONPOCHI K 3a4eTy

1. Kakumu hakropamu xapakTepusyercs KadecTBO U3MEPEHUIN?

2. Yrto Ha3pIBaeTCS MOTPEHIHOCTHIO u3MepeHusi? JlaliTe onpeneneHust Ciy4yailHOM,
CUCTEMAaTUYECKOW, TMPOTPECCUPYIONICH, aOCOMIOTHON, OTHOCHTEIHHOW, MPUBEICHHON
MOTPEIIHOCTH.

3. Kakumu ¢akropamu 00ycIOBICHBI: HHCTPYMEHTANbHAs, METOIUYECKasl, CYObEKTUBHAS
MOTPEIIHOCTH ?

4. B ueM paznuuMe CTaTUYECKON M JMHAMHUYECKOW morpemHocTd. llpuBenurte npumepsl
MOrPEITHOCTEH.

5. MaiiTe ompeneneHue MHOTOKPATHOTO W3MepeHHs. Pacckaxurte 00 anroputme
MHOT'OKPaTHOI'O U3MEPEHHUS.

6. Meron omnpenencHUs TOYEUHBIX OLIEHOK PE3YyJIbTaTOB MHOTOKPATHBIX U3MEPEHUI.

7. OmnpezneneHue 3aK0Ha pacIpeeIeHNs PE3yJIbTaTOB MHOIMOKPATHBIX U3MEPEHUM.

8. Meronuka MOCTPOEHHE TUCTOIPAMMBbI PACHpPENEICHUs] BEIUYMH U KyMYJSATHBHOMN
KPHUBOM.

9. Hauepture CTpyKTypHYIO CXeMy Iiepefauu, OTOOpaxeHuss U MpeoOpa3oBaHUS
U3MepUTeNnbHOM nHpopManuu. Pacckaxure o Ha3HAUEHUH KaXKA0T'0 3JIEMEHTA.

10. Bunsl yanuupoBaHHBIX CUTHAJIOB Iepeiaud HHPOpPMAaLUH.

11. ITpuHuun nefcTBUsS U KOHCTPYKIMS TEPMODJIEKTPUUECKOT0 IpeodpazoBaTess.

12. IlpuHuun aeicTBUs U KOHCTPYKIUS TEPMOIPeoOpa3zoBaTesis CONPOTUBIICHUS.

13. Kananbl cBA3M U cHOCOObl KOMMYTAallMM TEPMO3JIEKTPUYECKOTo IMpeodpa3zoBareis U
TEepMOIIpe0Opa3oBaTes COPOTUBICHUS.

14. Koncrpykuus u npunuun nerctsus [ITTKM/I.

15. KoHCTpyKIUS ¥ NPUHIMI JEHCTBUS TEMIIEPATYPHBIX U3MEPUTEIbHBIX PUOOPOB.

16. KoHCTpyKIMs ¥ NIPUHIMI JEHCTBUS IITAHT€HIIUPKYJIS.

17. KoHCTpyKIUS ¥ PUHIMI JEHCTBUS PUOOPOB ISl U3MEPEHUS JaBICHHUS.

18. Pacckaxure o npubopax u3smMepeHHst H30bITOYHOTO 1aBICHHUS.

19. TpeboBaHUs K UMITYJIbCHBIM JIMHUSM JaTUYUKOB JaBJICHUSI.

20. KoHCTpyKIusl Cy’KarolUMX YCTPONCTB JAaTYMKOB pacxoja IEPpEMEHHOrO Iepenana
JABJICHUM.

21. Cxewmbl u cuctemsl ceptudukanuu. [lopsanok cepTudukanuy mpoayKIuH.

22. Obs3aTenbHas U J00pOBOJIbHAS cepTUdUKaIMSL. Y YaCTHUKH 00513aTeIbHON

23. Cepruduxanuu. Y4aCTHUKU J0OPOBOJILHON CEPTUDHUKALIHH.

IIpumepHBIEe BOIPOCHI K IK3aMEeHY

1. B3zauMocCBs3b METPOJIOTUY CTAHJIAPTU3ALMU U CEpTUDUKALINU

2. Merponorus, OCHOBHbIE MOHATHSA. HayuHele M METOOUYECKHE  OCHOBBI
METPOJIOTHYECKOr0 00eCIeUeHHMsI.

OCHOBHBIE TIOHATHS CBSI3aHHBIE C 00bEKTAMHU U3MEPEHHUS.
OcHOBHbIE IOHATHS CBSI3aHHBIE CO CPEICTBAMU U3MEPEHHUS.
[TorpemHocTy U3roTOBICHUS U U3MEPEHHSI, UX KIacCU(UKaIus.
[ToHsITHE MHOTOKPATHOT'O U3MEPEHMUSI.

OcCHOBHBIE METPOJIOTHUECKNE TIOKA3ATENH CPEICTB U3MEPEHUS.
OcHOBHBIE IOHATHSA O pa3Mepax U CONMPSHKEHUSX.

[ToHSTHS O COEAUHEHMSIX U TOCATKAX.

VXN kW
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10. TouHocTh 00pabOTKU. BUIBI TOUHOCTH.

11. ToyHOCTH U3MEpPEHMIA.

12. Tlocangku ¢ HATATOM, UX XapaKTEPUCTHUKA, PACUYET U BHIOOD, 00JIACTH MPUMEHEHHUS.
13. Tlocaaku c 3a30poM, UX XapaKT€pPUCTHUKA, pacueT U BbIOOp, 00J1acTh TPUMEHEHUS.
14. TlepexoaHble MOCAIKU, UX XapaKTEPUCTUKA, pacyeT U BIOOpP, 007JacTh IPUMEHEHUSI.
15. Hay4yHo-TeXHHYECKHE METOJIbl CTaHAApPTH3alMH, METOJUKa CHUCTEMaTH3aluu U
KiaccuuKanuu.

16. Mexnaynapoanas opranu3anus rmo ctangaptuzanuu (MCO)

17. OcHoOBHBIE 11NN M OOBEKTHI CEPTUDUKALHH.

18. KadecTBO MpOIyKIIMH | 3aIIUTa MPaB MOTPEOUTEIIA.

19. IIpaBuna u NOPsAOK NPOBENEHUS CePTUDUKALIUH.

20. Ceprtudukanus yciayr U CUCTEM KadyecTBa.

21. MukpomeTrpudeckue npudopbl, yCTPOUCTBO, 00JIACTh IPUMEHEHHUSL.

22. IllranreH. mpuOOpPHI, yCTPOHCTBO, 00JACTh TPUMEHEHUS.

23. Cucrema meHemxkMenTa kauecta. Lenu u 3agaun CMK.

24. bazossie npuHiunsl CMK

25. Ilpubopsl nas M3MEpEeHUs TeMIepaTypbl M JaBJICHUS: Pa3HOBUAHOCTH, CBOWCTBA U
O0COOEHHOCTH.

26. TexHuueckoe peryJnpoBaHUE: TOHATHE, LENH, 3a]Ja4l, OOBEKThI, yUaCTHUKU.

27. CrangapTu3anus: NOHIATHE, OOBEKTHI U 00JaCTH, IIEIU U MPUHIUIIBL.

28. YpoBHU cTaHaapTU3alMU. ['apMOHM3alMsl CTaHIapTU3ALINN.

29. JloxyMeHTHI B 001aCTU CTaHAAPTU3AIUY.

30. CraHnmapThl: MOHATHE, KATETOPUH U BUJIBI.



	1. Цели, задачи и планируемые результаты обучения по дисциплине
	2. Место дисциплины в структуре образовательной программы
	3. Структура и содержание дисциплины
	3.1 Виды учебной работы и трудоемкость
	3.2 Тематический план изучения дисциплины
	3.3 Содержание дисциплины
	3.4 Тематика семинарских/практических и лабораторных занятий
	3.5 Тематика курсовых проектов (курсовых работ)

	4. Учебно-методическое и информационное обеспечение
	4.1 Нормативные документы и ГОСТы
	4.2 Основная литература
	4.3 Дополнительная литература
	4.4 Электронные образовательные ресурсы
	4.5 Лицензионное и свободно распространяемое программное обеспечение
	4.6 Современные профессиональные базы данных и информационные справочные системы

	5. Материально-техническое обеспечение
	6. Методические рекомендации
	6.1 Методические рекомендации для преподавателя по организации обучения
	6.2 Методические указания для обучающихся по освоению дисциплины

	7. Фонд оценочных средств
	7.1 Методы контроля и оценивания результатов обучения
	7.2 Шкала и критерии оценивания результатов обучения
	7.3 Оценочные средства


