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Размещенное изображение


1. Ileaan ocBOEHUS TUCIHUTLIMHBI

K oOcCHOBHBIM WeJdsIM OCBOCHHUS JUCHUIUIUHBI «VHXEHEpHbIE OCHOBBI
ra30CHa0XXEeHUs CIEAYET OTHECTH:

— ¢opMHUpOBaHNE 3HAHUN O COBPEMEHHBIX MPUHIIUIIAX, METO/IaX M CPEACTBAX
NPOEKTUPOBAHUA W KOHCTPYMPOBAHHS CHUCTEM Ta30CHAOKEHWsS, WCIBITAHUUA W
KOHTPOJIS UX TETJIOTEXHOJIOTHYECKUX apaMeTpOB;

— M3y4YeHHE CHocOOOB MOBBIIIEHUS 3PPEKTUBHOCTH AKCILTyaTalllH,
NPOEKTUPOBAHUA ¥ KOHCTPYHPOBAHUS CHUCTEM Ta30CHAa0KEHHs, BBIpabOTKa
HABBIKOB Yy CTYJEHTOB CaMOCTOATENbHO (OpMYyIHpOBaTH M pEIIATh 3a/ayu
ONTUMM3AIMU TAPAMETPOB CUCTEM Ta30CHAOKEHHUS.

— TOJrOTOBKa CTYACHTOB K  JIEATEIbHOCTH B  COOTBETCTBUU  C
KBaJIM(UKALIMOHHOW XapaKTEepUCTUKON OakaliaBpa 10 HalpaBJCHHUIO, B TOM YHCIIE
dbopMupoBaHrHE YMEHHI MO BBISBICHUIO HEOOXOIUMBIX yCOBEPIICHCTBOBAHUN U
pa3paboTke HOBBIX, Oonee d(P(PEKTUBHBIX METOJOB MPOCKTUPOBAHHS W
KOHCTPYHUPOBAHUS CUCTEM Ia30CHA0KEHHSI.

K ocHOBHBIM 3agayamM OCBOEHUS IUCHUIUIMHBI «VHXEHEpHBIE OCHOBBI
ra30CHa0XXEeHUs» CIEAYET OTHECTH:

— BbIpabOTaTh HABBIKHU Y CTYAEHTOB CAaMOCTOATENbHO (hOPMYIUPOBATH 3aa4H
IPOEKTUPOBAHUS U KOHCTPYHPOBAHUS CHCTEM T'a30CHA0KEHNUS,

— HAYYUTh MBICTUTh CHCTEMHO Ha TpHUMEpax IMOBBIMICHUS YHEPTETHUYECKON
3G (HEKTUBHOCTH  CUCTEM  Ta30CHA0XKEHUS C yYeTOM  TEXHOJOTUYECKHUX,
HKOJIOTUYECKUX U IKOHOMUYECKUX (PAKTOPOB;

— HAY4YMTh aHAJIM3UPOBATh CYLIECTBYIOLIME METOJbl MPOEKTUPOBAHUA U
KOHCTPYMPOBAaHUSI CHUCTEM Tra30CHAOXKEHMs, pa3pabaTblBaTb M BHEAPATH
HEOOXOMMbIEC U3MEHEHUS B UX CTPYKTYpPE C MO3HUIMIA NOBBIIEHUS 3()(HEKTUBHOCTH
U SHEprocOepexeHus;

— nath UHGOPMAIUIO O HOBBIX METOJaX MPOSKTUPOBAHUS U KOHCTPYHUPOBAHUS
CUCTEM Tra30CHAa0XEHUs B OTEUYECTBEHHOW W 3apyOEKHOM NpPaKTHKE, Pa3BUBATh
CIIOCOOHOCTH OOBEKTHBHO OIEHUBATh NPEUMYINECTBA W HEJOCTATKA TaKHX
METOJIOB, KaK OT€YECTBEHHBIX, TaK U 3apYyOC)KHBIX;

— HAYYUTh aHATM3UPOBATH PE3YIHTATHI MPOCKTUPOBAHUS U KOHCTPYHUPOBAHUS
CHCTeM Ta30CHA0XEHUS, TMPOM3BOAWTH IMOUCK ONTHMH3AIMOHHOTO PEIICHHS C
MOMOIIBIO BCEBO3MOXHBIX METO/IOB.

2. Mecto nucuuniannbl B cTpykrype QOOII 6akanaBpuara

Hucrtummaa «HXeHepHble OCHOBBI T'a30CHA0KEHUS» OTHOCUTCS K YHUCITY
poecCHOHANBHBIX YYEOHBIX NUCIMIUIMH 1O BHIOOPY 0a30BOTO ITMKIA OCHOBHOU
oOpa3oBaTeabHON TporpaMmMbl OakaiaBpuarta.

HNucuumnuna «/HX&eHepHble OCHOBBI Ta30CHA0XKEHUS» B3aUMOCBsI3aHA
JIOTUYECKU U COJCPKATEIbHO-METOAUYECKH CO CIECAYIOUMMHU JUCUUIUIMHAMHA U
npaktukamu OOIT:

- ToruBo 1 Teopust ropeHus;

- KoTenbHbIE yCTAaHOBKH M ApOTrE€HEPATOPBIL;



- TexHonornueckue YJHEProHOCUTENIH U DHEPIrOCUCTEMBI IIPEAIPUATUN;
- TerutosHepreTnyecKkre CUCTEMBI IPOMBIIIJIEHHBIX IPEANPUITHH.
- DHEPreTUYECKUM KOMILJIEKC IPOMBILIIEHHBIX PEINPUATHH.

3. [lepeyeHs MIAHNPYEMBIX Pe3yJIbTATOB 00YUYeHHS MO THCIIUTIIHHE
(Moay.110), COOTHECEHHBIE C TUIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOEHHUS
o0pa3oBaTeIbHOM MPOrPaMMBbI

B pesynprate ocBOeHUs

JTACIUATITUHBI
bOpMUPYIOTCS  CICAYIOIINE KOMIICTCHIIMM H  JOJDKHBI

(Momynsa) 'y oOydwaromuxcs
OBITh  JTOCTUTHYTHI

CIIEIyIOLIME pe3yJIbTaThl 00ydyeHUs Kak 3Tan (OPMHUPOBAHUS COOTBETCTBYIOLIUX

KOMITCTCHIIWN:
B pe3yabTare ocBOeHUs
o0pa3oBaTe/IbHOI
Kon IporpaMMbI IlepeyeHb NUIAHNPYEMBbIX Pe3yJbTATOB
KOMIIeTEeHIIUN N 00y4YeHus1 0 TUCHUILJINHE
00y4Jaromuiics J0JIKeH
o0aaxaTh
IK-1 Crnioco6HOCTH 3HATh:
IJIAHUPOBATh U ® OCHOBHBIEC MPUHIUIIBI COOpa U aHaIH3a
OCYLLECTBIISATh KOHTPOJIb MCXOJIHBIX JAHHBIX B COOTBETCTBUU C
NEeSATEeILHOCTH MepcoHaa HOPMAaTHBHOM TOKyMEHTalueu
I10 SKCIUTyaTaluH yMeTh:
00BEKTOB ® JCIIOJIb30BAaTh HOPMATHUBHYIO
npodeCCHOHAEHON JIOKYMEHTAIUIO TIpU cOOpe U aHaIH3e
pesirenbHOCTH (OIT/) MCXOJIHBIX TAHHBIX JJIs1 pa3pabOTKH
SHEprocOeperaruX MEPOPHUITHIA
BJIAJIeTh:
e MeToJIaMU cOOpa U aHAIH3a UCXOIHBIX
JTAHHBIX B COOTBETCTBUU C HOPMATUBHOMN
JIOKYMEHTalHuen
[1K-2 CrocoOHOCTh yIIpaBiIsATh | 3HATH:

poueccamu
skcruryatanuu OITJ] B
COOTBETCTBUH C
TEXHOJIOTHEH
MPOU3BOICTBA

L MCTO/JbI BBIIIOJIHCHU S paCuY€TOB
TEXHOJOTHIECKOTO 000y I0BAHUSI O
THUIIOBBIM MCTOJHUKAM,

L] METOJbI IPOCKTUPOBAHUA TEXHOJIOTHUICCKOT'O
000pyIOBaHUSI C UCTIOIb30BAHUEM
CTaHAPTHBIX CPEICTB ABTOMATH3AIIUH
IPOEKTHPOBAHHUS B COOTBETCTBUH C
TEXHUYCCKUM 3aJaHUCM.

YMeTh:

®  BBITMOJIHATH PACYCThHI TEXHOJIOTHIECKOTO
000pyIOBaHUS TIO TUITOBBIM METOIMKAM;

®  [POEKTHPOBATH TEXHOJOTHUECKOE
000pyI0BaHKE C UCIIOIb30BAHUEM
CTaHIAPTHBIX CPEICTB ABTOMATH3AIIUH
IPOEKTHPOBAHHUS B COOTBETCTBUH C
TEXHUYICCKUM 3a/IaHHEM.

BJIaJIeTh:




®  HaBBIKAMH MPOBEACHUS PACUCTOB
9HEProoOOPYIOBAHUS MO THIIOBBIM
METOMKAM;

e  CIIOCOOHOCTHIO MPOEKTHPOBATH
TEXHOJIOTMYECKOE 000y I0BaHHE C
HCIOJIb30BAHUEM CTAHAAPTHBIX CPEACTB
aBTOMATHU3AI[MH IPOCKTUPOBAHHS B
COOTBETCTBHU C TEXHUYCCKHUM 3aJaHNEM

OO6miast TpyI0€MKOCTh AUCIUIUIMHBI COCTaBseT 3 3aUeTHBIC €IUHHUIIBI, T.€.
144 axanemuueckux vaca (U3 Hux 128 yac — camocTosiTeIbHas paboTa CTYI€HTOB).

Paznensl nucuunnuubel « MHX)eHEpHBbIE OCHOBBI Ta30CHAOKEHUS» U3Yy4aroTCs
Ha TPETHEM KypCe.

Tpertuii cemecTp: JIeKIMu — 8 YaCOB, CEMUHAPCKHE 3aHATHUS — § 4acoB, opma
KOHTPOJISL — 3K3aMEH.

Ctpykrypa U  cojaepXaHue JIUCHMIUIMHBI  «VH)XXEHEpHbIE  OCHOBBI
ra30CHa0XKEeHHs» 110 CPOKAM U BHJIaM PaOOTHI OTPAXKEHBI B MPUIIOKEHHUU.

Conepskanue pa3jiejioB TUCHUUILTHHBI

Tema 1. BBenenue

[lenb 1 npuopuTeTHl DHEpPreTUdecKkon crparernu Poccun Ha nepuon no 2022
roga. OcHoBHble (akTopel pa3utus TOK. Dueprernueckas 3)PeKTUBHOCTS.
OcHoBHbIE Tra3oBele  MecTOpoxkieHuss Poccun. OCHOBHbIE  HamnpaBiEHUs
UCIOJIb30BaHus ra3a. Ponb razoobpasznoro torumsa B TOK.

Tema 2. T'oprouune rasni

Knaccuduxkarus roprounx ra3oB. ['oprodrie KOMIOHEHTHI, BXOJISAIINE B COCTaB
razoB. bannacTHble KOMIOHEHTHI, BXOJSIIHNE B COCTaB Tra3oB. ['pymnmbl BpeaHBIX
pUMecel, colaepKaluxcs B razax. l'oproude 53JIeMEHThI, MpPeoOaJarolire B
MPUPOJIHBIX Fa3aX YUCTHIX U KOHACHCATHBIX MECTOPOXKACHUH, B MOMYTHBIX, & TAKKE
B KOKOCOBBIX, HETSHBIX U T'€HEPATOPHBIX razax. OU3UKO-XUMUUYECKUE CBOICTBA
CKMKEHHBIX ra30B. Termnora cropanusi IpUPOIHBIX Ta30B YUCTHIX U KOHJIEHCATHBIX
MECTOPOXKJICHUH, MOMYTHBIX HEPTAHBIX, CKMXKEHHBIX, KOKCOBBIX M T€HEPATOPHBIX
ra3oB. BA3KOCTb U TEMIOEMKOCTh ra3oB.

JloObIya IPUPOIHBIX Ta30B YUCTHIX W KOHJACHCATHBIX MECTOPOXKIECHUM, cOOp
MOMYTHBIX HEPTAHBIX Ta30B. TpaHCHOPT BIaxHBIX ra3oB. Koppo3us metaina TpyO
u apmatypbl. CrocoObl OYMCTKH Ta3a OT cepoBojopoaa. DPU3MKO-XUMUYECKUN
METOJ OCYWIKM Tra30B. MaructpaibHblil Ta30MpoBOA, €ro KOHCTPYKIHA.
TpancnopTupoBaHue Tra3za MO MarucTpajibHbIM  Ta3onpoBojaM. MeToabl
BBIPAaBHUBAHUS HEPABHOMEPHOCTH Ia30M0TPEOICHHUS.

Tema 3. I'opoackue cucreMbl ra30CHA0KEeHHS

Knaccupukanuss rasompoBogoB. CucremMbl TIa3oCHa0XKEHHS  T'OPOJOB.
®dakTopbl, BIMAIONIME Ha BBIOOP CHCTEMBI JJIsI TOpoAda. XpaHWIMILA Tasa.
Omnpenenenne NpomnycKHON crnocoOHOCTH Ia301poBoAoB. CucTeMa ra30CHa0KeHusl.



Marepuaisl, HCIIONB3YIOIMECS IIPU CTPOUTEIBCTBE ra30IIPOBOAOB, UX JOCTOMHCTBA
u Hepoctarkd. lIpoknaaka ra3onmpoBOAOB 10  TEPPUTOPUM  TOPOAOB U
IIPOMBIIIJICHHBIX MpeaupusaTuidi. KOHTpOJIb 3a KauyeCTBOM CBAapHBIX COEAUHEHWU,
crocoObl cBapku. IIpaBuina npokiIagku ra3onpoBooB. THIIBI 3aIOPHON apMaTypbl
u o0opynoBaHus Ha rasonpoBojax. ['a3oBble kosoausl. KoHneHCaTOCOOPHUKH.
['unpozarBopsl. KomneHncaTopsl.

Tema 4. 'mapaBiauvecKkuil pacyer ra3oBbIx ceTeH

PacuerHble pacxonpl ra3a Ha y4acTKaX CETH C PABHOMEPHO pacHpeleIeHHON
Harpy3kol M Ha y4acTKax CETH C COCpPEJOTOYEHHBIMH pacxojamu. OmnpenencHue
IIOTEPh NABJICHUS ra3a Ha TpeHUeE. [ napaBInyecKoe CONPOTUBIIEHUE IJIS PA3JIMYHBIX
PEKUMOB ABWKEHUA. | MAPaBINUECKUM pacyeT 3aKOJIbLIOBAHHBIX CETEW HU3KOIO
naBieHud. Pacuer TynMKOBBIX Ta30NpoOBOAOB. [ uapaBiuueckuii pacyer
3aKOJIbIIOBAHHBIX W TYNHUKOBBIX CETE€H BBICOKOTO (CpPEOHEro) JaBJICHUS.
['mpopaBnrueckas yBsi3Ka 3aKOJbLIOBAaHHBIX ceTel. [loTepu naBneHus Ha TpeHUE HA
Y4acCTKaX B CETSAX HU3KOTO M BBICOKOIO AamieHusA. lloTepu naBineHHs B MECTHBIX
CONPOTHUBJIEHUSAX TOPOACKUX U OOBEKTOBBIX CETEH.

Tema S. Peryasitopsl 1aBj1eHUsA

3ajaya W MNPUHLMI PETYJIUpPOBaHUs JaBiieHua rasza. Kiaccuduxanus
pEryJisTOpOB  AaBiCHHUS; NPUHIMO palboThl  peryisTopoB. OmnpexaeneHue
IPOMYCKHON CIOCOOHOCTH peryJsTopa nasiaeHus. [logdop perynsaropoB gaBieHus.
[MpunnunuansHas TexHomoruuyeckas cxema ['PII. Cxema I'PC, ee obopynoBanue,
asromatuka u KUII.

Tema 6. IIpomMbllJIEHHBIE CHCTEMbI TA30CHA0KEHUSA

[IpyHIMNIMANbHBIE CXEMbl MPOMBIIUICHHBIX CHCTEM Ta30CHA0XKEHHUS M HX
kiaccupukanus. OnpeaesieHne pacyeTHbIX PACX0/10B ra3a Ha pacYeTHBIX y4acTKax
B MEXKIIEXOBBIX 1 BHYTPHUIIEXOBBIX ra3onpoBoaax. OnpeaeneHue JaBieHus B HaYaie
Y KOHIIE KaX/101 CTYTEHH CXEMbI ra3ocHa0xeHus. OnpeneneHne BbICOThI JbIMOBOM
TpyObl. CxeMa OOBSI3KM MEXKLEXOBBIX Ta3onpoBoaoB. Pabora KOTEIbHOM.
OddexkTuBHOCTH pabOTHI KOTIIA.

Tema 7. IloTpeOsieHue ra3a NPOMBINUICHHBIMH NPEANPUATHAMH H
o0bexkTamu KKX

Omnpenenenre roJIOBBIX pacxoloB rasa mnotpebutensmu. Kiaccudukanus
notpedureneit mo kareropusM. OnpesiesieHne pacdeTHOr0 4acoBOro pacxoja rasa
CeTSIMM HU3KOro JaBjieHMs. PacueTHble 4acoBble pacxojbl raza MmoTpeOUTENsIMH,
IIOJICOETMHEHHBIMU K CETH BBICOKOTO JJABJICHMS.

Tema 8. Ikcmuryaranus cucTeM ra3ocHa0KeHU st

HcnbiTanus ra3onpoBOI0B MPH MOICOCAUHEHUH UX K JEUCTBYIOIIUM Ira30BbIM
ceTsaM, npoayska. Mcneltanus u npuemka B dkcruryatanuro ['PlI, Hactpolika
nmapamerpoB ['PII B mpouecce skcruryarauud B 3aBUCMMOCTH OT PEXHUMA
notpebsenus raza. HeucripaBHoctu o6opynoBanus I'PI1. Mepsl 6e30macHocTH Npu



oOcy>KMBaHUM cucTeMbl TazocHabxenus, ['PII. ABTomaTu3npoBaHHBIE CHCTEMBI
JACTIETYEPCKOTO YIIPABIICHUS I'a30BbIM XO35IMCTBOM.

5. O0pa3oBaTe/ibHbIC TEXHOJIOTUU

Mertonuka  mpemnojaBaHus ~— AUCUMIUIMHBL  «VIH)XXKeHepHble  OCHOBBI
ra3ocHaOXXeHUs» M peaau3alus KOMIIETEHTHOTO TMOAXOJa B H3JIOKEHUU U
BOCHPUATUU MaTepuaia npeaycMaTpruBaeT UCTIOIb30BAHUE CIETYIOUUX aKTUBHBIX
Y UHTEPAKTUBHBIX (POPM MPOBEACHUS IPYNIOBBIX, UHAUBUIYAIbHBIX, Ay IUTOPHBIX
3aHATUI B COYETAHHHM C BHEAYJUTOPHOM paboTON ¢ 1eibio (opMUpOBaHUS U
pa3BUTHS pOo(decCHOHATBbHBIX HABBIKOB 00YYaIOIUXCS:

— MOJTrOTOBKA, MPE/ICTaBIICHNE U 00CYX ICHUE MPE3CHTAlN HA CEMHUHAPCKUX
3AHATUSAX;

— OpraHu3aIys U MPOBEICHUE TEKYILIEr0 KOHTPOJIS 3HAHUN CTYACHTOB B hopMe
0JIaHKOBOT'O TECTUPOBAHUSI.

VY nenbHbIN BeC 3aHATHUI, TPOBOAUMBIX B MHTEPAKTUBHBIX (hopMax, OnpeeacH
IJIaBHOW TMENbl0 00pa3oBaTelIbHON IPOrpaMMbl, OCOOCHHOCTHIO KOHTHHICHTA
oOydarommxcsd M COAEp)KaHMEM  JUCUMIUIMHBI  «VHXEHepHble  OCHOBBI
ra3ocHaOXXeHUs» M B LEJIOM MO AUCHUIUIMHE cocTaBisieT 50% ayauTOpHBIX
3aHATHIN. 3aHATHS JIEKIIMOHHOTO TUNa cocTaBisitioT 50% oT oObema ayAuTOPHBIX
3aHSTHH.

6. OueHouHbIe cpeACTBA JJs TEKYILEr0 KOHTPOJISI YCIIeBAeMOCTH,
NMPOMeKYTOUYHOM aTTeCTAIMM 110 UTOraM OCBOEHUS JUCHUNIMHBI U Y4eOHO-
MeTOAuYeCKoe o0ecnevyeHue CaMOCTOATEIbHOI padoThl CTYJCHTOB

B mnporecce o0ydeHHs HMCHONB3YIOTCS CIEAYIOIMHNE OICHOYHBIC (HOPMBI
CaMOCTOSITETTLHON PabOThI CTY/IEHTOB, OIECHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH M TIPOMEKYTOUHBIX aTTSCTAIIHH:

B naTom cemectpe:

—pedepar 1o  Teme:  «VHXKEHEpHBIE  OCHOBBI  Ta30CHAOKEHUS
(MHAMBUTYATIBHO IS KAX0T0 00Yy4aromerocs);

— TIOJITOTOBKA WM BBICTYIUICHUE HA CEMHHAPCKOM 3aHSATHU C JIOKJIAJIOM H
o0CyXJIeHHEeM Ha TeMy «MeTO bl MPOCKTUPOBAHMS Ta30BBIX CETCH;

O1eHOYHBIE CpEJACTBAa TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH BKJIIOYAIOT
KOHTPOJIbHBIE BONPOCH U 3a7aHus B ¢GopmMe OJAaHKOBOIO TECTUPOBAHUS, IS
KOHTPOJISI OCBOCHUSI 00YUYaIOIIMMUCS pa3/IeiioB JTUCIHUILUIMHBI, 3aIiuTa pedepaTos,
pelieHye 3aaad.

OOpa3upl TECTOBBIX 3aJlaHWK, KOHTPOJBHBIX BOIPOCOB W 3aJaHUMA IS
MPOBEICHUSI TEKYIIETO KOHTPOJSI, DK3aMEHAIMOHHBIX OWIIETOB, TMPHUBEICHHI B
MPWIOKCHUH.



6.1. ®OHJ OLICHOYHBIX CPECTB JJIsl MPOBeIeHUS NMPOMEKYTOYHOI aTTeCTAIMU
o0y4aromuxcsi o JMCHUIJINHE (MOXYJII0)

6.1.1. IlepeyeHb KOMIETEHLUI ¢ YKa3aHUEM ITanoB UX GopMHPOBaHMSA B
npouecce 0CBOeHHs 00pa3oBaTebHON IPOrpaMMBbl.

B pesynbrare ocBoeHUs TUCHMUIUIMHBI (MOAYJIsA) GOPMUPYIOTCS CIAEAYIONTNE
KOMITCTCHIIUH

Kon B pe3ysbTare ocBOeHUs 00pa30BaTEIbHON MPOrpaMMbl 00y4aIOIIMACH
KOMIIeTeHIIUH J0JI2KeH 00/1a1aTh
ITK-1 CrniocoOHOCTh TIIAHUPOBATH U OCYLIECTBIISATH KOHTPOIb JIEATEILHOCTH
IIepCOHaJIa M0 HKCIUTyaTallui 0ObEKTOB NPO(ECCHOHAIBHON AESATEIbHOCTH
(OILT)
[1K-2 Crnioco6HOCTh ynpaBisaTh nponeccamu skcryaranuu OIJ[ B cooTBeTcTBUN
C TEXHOJIOTUEN IIPOU3BOACTBA

B nporecce ocBoeHust 00pa3oBaTeabHON NpOrpaMMbl TaHHbIE KOMIIETEHIINH, B
TOM YHCJIE UX OTAEJIbHbIE KOMIIOHEHTHI, ((OPMUPYIOTCS MOATAITHO B XO/I€ OCBOEHUS
OOy4YarOIMIMMHUCS JUCUUIUIMH (MOJyJei), MPAaKTHUK B COOTBETCTBUHU C Y4E€OHBIM
MJIAaHOM U KaJICHIapHBIM rpadukoM yueOHOro mpoliecca.

6.1.2. Onucanue noka3areJieid 1 KpUTEpPHEeB OLICHMBAHUS KOMIIETEHIIUIA,
(hopMHpPYyeMBIX 10 HTOTaM OCBOEHMS IMCUUILIUHBI (MO1YJIs1), OMUCAHUE HIKAJ
OlleHMBAHUSA

ITokazaTeneM OICHMBAHUS KOMIICTCHIIMA Ha pa3IMYHBIX JTamax Hux
bopMUPOBAHUS ABIISETCS JOCTHKECHHE 00yJarONTUMHUCS TIJIAHUPYEMBIX pE3yJIbTaTOB
0o0y4eHus MO JUCHHUIUIUHE (MOJYIIIO).



ITK-1 - CniocoOHOCTh MIaHUPOBATH M OCYLIECTBIIATH KOHTPOJIb IEATEILHOCTH IEPCOHAIA 110
JKCIuTyaTaruu 00beKToB npodeccrnonanbHoi nestenpHoctd (OI1]1)

Iloxka3arennb Kputepumn onennBanus
Onenka Onenka Onenka Onenka
«HEYI0BJETBOPUTEJIbHO | «YIOBJETBOPHTE | «XOPOWIO» | «OTJIUYHO»
» (He 32a4TeHO0) NI JBbHO» (3a4TeHO) | (3a4TeHo) (3a4TeHo)
OTCYTCTBHE WJIN HU3KOM WM WIH
copMupoBaHHOCTH YPOBeHb NOBBIIEHH | BbICOKHH
KOMIIeTeHIIUH OCBOEHMS bl YPOBE€Hb
KOMIIETCHIIUH YPOBEHb OCBOCHMA
OCBOEHHMS | KOMIIETEHI]
KOMIIETEHI] 71011
10
3HATH: OO6yyarommiics OObyyarommiics OO6yuaror | OGyuaroiu
METOIUKHU JEMOHCTPUPYET IIOJIHOE | IEMOHCTPUPYET ucs ncs
coopa u OTCYTCTBHE MJIU HEIOJIHOE JEMOHCTPUP | IEMOHCTPUD
aHanu3a HEJ0CTaTOYHOE COOTBETCTBHUE yeT YET MOJIHOE
UCXOIHBIX COOTBETCTBUE CJIEYIOIINX YaCTUYHOE | COOTBETCTB
TAHHBIX JUIS CJIEYIOIINX 3HAHUI: 3HAHUM: COOTBETCTBH | HU€
IIPOEKTHPOBAH | METOAUKHU cOopa U METOAMKH cOopa | e 0 (S13% 0111504
us aHaJIN3a UCXOJHBIX U aHaJln3a CIEYIOIIMX | 3HAHMIA:
HHEProoOBEKTO | JAHHBIX JUIS HCXOJIHBIX 3HAHUM: METOAUKU
B U UX MIPOCKTUPOBAHUS JAHHBIX JUIS METOUKU cbopa u
JJIEMEHTOB B SHEProoOBEKTOB U UX MPOEKTUPOBaHUs | cOopa u aHajau3a
COOTBETCTBHUH C | AJIEMEHTOB B SHEProoOBEKTOB | aHAIN3A UCXOIHBIX
HOPMAaTUBHOM | COOTBETCTBUU C Y UX JIEMEHTOB B | MICXOJHBIX JAHHBIX TS
JOKYMEHTallue | HOpMaTHBHOMN COOTBETCTBHUH C JAHHBIX JUISl | IPOEKTHUPOB
71 JOKyMEHTaluen HOPMAaTUBHOMN IIPOEKTUPOB | aHUS
JOKyMEHTaIuen aHUs SHEProoOwe
. Jomyckarores 9HEproo0be | KTOB M UX
3HAYUTENIbHbIE KTOB M UX AIIEMEHTOB
OLINOKH, 3JIEMEHTOB B | B
MPOSIBIISIETCS COOTBETCTBHU | COOTBETCTB
HEJ0CTaTOYHOCTh | U C WU C
3HAaHUH, IO psIly | HOPMATUBHO | HOPMAaTUBHO
IoKa3aTelei, 51 5
oOyuarouiics JOKYMEHTAI[ | JTIOKyMEHTall
HUCTBITHIBAET ueu ueu
3HAYUTEITHLHBIC , HO , CBOOOJTHO
3aTpyJIHEHUS NPU | JOMYCKAIOTC | OIEPUPYET
OTIepUPOBAHUU b npuobpe-
3HAHUSIMU MIPU UX | HE3HAYUTEN | TEHHBIMU
IepeHoce Ha bHBIE 3HAHUSIMU.
HOBBIE CUTYallUU. | OLINOKH,
HETOYHOCTH,
3aTpyAHEHU
s TIpU
aHaJIUTHYEC
KHX
ONepaALMSIX.
yMeTh: OO6yuarommiicst He ymeeT | OOydarommiics O6yuaromm | O0yuaromu
coOuparh u WJIM B HEAOCTATOYHOU JIEMOHCTPUPYET ncs ncst




aHAIM3MPOBATh | CTETICHH YMEET COOMpaTh | HETOIHOE JEMOHCTPHD | IEMOHCTPHUD
HCXOIHBIC Y aHAJIM3UPOBATh COOTBETCTBHE yer yeT TIOJTHOE
JAHHBIC IS HUCXOIHBIC JAaHHEIC IS CJIETYFOIIIHX YaCTHYHOE COOTBETCTB
MMPOCKTUPOBAH | IPOCKTUPOBAHHMS YMEHUH: COOTBETCTBH | HE
s HEProOOBEKTOB U UX coOuparh u € CIEAYIOIINX
SHEPTOOOBEKTO | DJIIEMEHTOB B aHAIM3UPOBATh CICAYIOMNUX | YMCHHM:
B M UX COOTBETCTBHUU C HUCXOIHBIC YMCHHIA: cobupars u
3JICMEHTOB B HOPMaTHUBHOM JIaHHBIC JIJIS cobupath 1 | aHAIM3UPOB
COOTBETCTBHUHM C | JOKYMEHTAIUCH, MPOSKTUPOBAHMS | AHAIU3UPOB | aTh
HOPMATHUBHON | BBIMIOJHATH MPOCKTHHIE SHEPrOOOBEKTOB | aTh HUCXOIHBIC
JOKYMEHTAITUE | pacueTshl U UX DJICMEHTOB B | HCXO/IHBIC JIaHHbBIE IS
u COOTBETCTBHUHU C JAHHBIC JIs1 | TPOCKTHUPOB
HOPMAaTUBHOM MPOEKTUPOB | aHUs
JIOKyMEHTalluen. | aHus HEProoOwe
Homnyckatores HEProo0dbe | KTOB M UX
3HAYUTEIbHBIC KTOB M UX 3JICMEHTOB
OIIMOKH, 3JIEMEHTOB B | B
MIPOSIBIISETCS COOTBETCTBHU | COOTBETCTB
HEJIOCTATOYHOCTb | M C U C
YMEHHUH, TI0 Py | HOPMAaTHUBHO | HOPMATHUBHO
MoKazaTeJiei, 171 17|
oOyyJaronuics JIOKyMEHTAIl | JOKYMEHTAI]
HCIIBITHIBACT HEH. HEH.
3HAYUTEIILHEBIE VYMenus CBo0OoHO
3aTPyJHEHUS TP | OCBOCHBI, HO | OTIEpUPYET
OTIepUPOBAHUHU JIOTTYCKAIOTC | IPHOOPETEH
YMEHUSIMU TPU S HBEIMH
WX TIEPEHOCEe Ha HE3HAYMTENl | YMCHHUSIMHU,
HOBBIC CUTYaIlUU. | bHBIC MIPUMEHSIET
OIIINOKH, X B
HETOYHOCTH, | CHUTYyaIHsIX
3aTPYJAHEHU | TIOBBIIICHHO
A U 51
AQHAJINTHYEC | CIOXKHOCTH.
KHX
oTiepaIusIX,
nepeHoce
YMEHHUH Ha
HOBEIE,
HECTaHJapT
HEIC
CUTYaIINH.
BJIa/I€Th: OOyuarommiicst He OOyuatontmiics Ob6yuaton | OOyvaromu
METOJIaMH BIIaJICET WUIH B BIIaJICET rcs Hics B
coopa u HE/JIOCTaTOYHOU CTETIEHH | METoJaMH cOOpa | YaCTHYHO MIOJIHOM
aHajn3a BIIaJICET METOAAMU 1 aHaIIn3a BIIaJICET o0BeMe
HCXOHBIX cOopa u aHaM3a HMCXOIHBIX METOIaMH BJIaJIEET
JAHHBIX IS HMCXOIHBIX TAHHBIX IS JIAHHBIX IS cbopa u METOIaMH
MPOSKTHPOBAH | MPOCKTHPOBAHUS MPOSKTUPOBAHMSI | aHAIH3A coopa u
ust SHEProOOBEKTOB U UX HSHEPrOOOBEKTOB | UCXOAHBIX aHam3a
HEProoOBEKTO | AIIEMEHTOB B U UX DJIEMEHTOB B | JTAHHBIX JUIS | HCXOIHBIX
B M MIX COOTBETCTBHUU C COOTBETCTBHUHU C MPOCKTUPOB | TAHHBIX JJIsI




3JIEMEHTOB B HOPMAaTUBHOMN HOPMAaTUBHOMN aHUs IIPOEKTUPOB
COOTBETCTBHUH C | TIOKYMEHTalUEH JOKYMEHTaIuell B | 3Heproodbe | aHus
HOPMaTUBHOMN HETOJHOM KTOB U UX HEProodwve
JOKyMEHTaIue o0Beme, 3JIEMEHTOB B | KTOB U UX
i JIOITY CKaloTCA COOTBETCTBH | 3JIEMEHTOB
3HAYUTEIIbHbIE uc B
OIIMOKH, HOPMATHBHO | COOTBETCTB
MIPOSIBISAETCS 71 Uy ¢
HEJIOCTAaTOYHOCTh | JIOKYMEHTall | HOPMaTUBHO
BJIAJICHUS Hel, HaBBIKM | 1
HaBBIKAMH 110 OCBOEHBI, HO | JIOKYMEHTAIl
pany JIOIYCKAITC | UeH,
IOKa3aTelici, i CBOOOIHO
OObyyaromuiics HE3HAUUTEN | IPUMEHSET
UCIIBITHIBACT bHBIE MOJIyYCHHBI
3HAYUTEIIbHbIE OLINOKH, € HaBbIKU B
3aTpyAHEHUS IPU | HETOYHOCTH, | CUTyaIUsX
MIPUMEHEHUN 3aTPyAHEHU | TOBBILLIEHHO
HAaBBIKOB B HOBBIX | 51 IPH 51
CUTYaIUsX. AQHAJIUTUYEC | CIIOKHOCTH.
KHX
onepanusx,
HepeHoce
YMEHHUH Ha
HOBBIE,
HECTaHJapT
HbIE
CUTYaI1H.

IIK-2 - CnocobHocTe ynpaBiaTh mnpoueccamu skcrutyatanuu OIIJ[ B cooTBercTBHH C
TEXHOJIOTHEH MPOU3BOICTBA

3HATh:
METO/IBI
BBITIOJIHCHUA
pacyeToB
TEXHOJIOTHYEC
KOTO
obopyoBaHus
10 THITOBBIM
METOJUKAM;
METO/IBI
MIPOCKTHPOBAH
ust
TEXHOJIOTHYEC
KOTO
obopyoBaHuUs
c
UCIIOJIb30BaHU
eM
CTaHAAPTHBIX
CpencTB
aBTOMaTu3aln
u

OO6yuarommiics
JEMOHCTPHpYE
T TIOJTHO®
OTCYTCTBHE
WIH
HEJ0CTaTOYHOE
COOTBETCTBHUE

[ (13 % 0111704
3HAHUI:
METO/IBI
BBITIOJTHEHHSI
pacueToB
TEXHOJOTHIECK
oro
00opyI0BaHuUs
M0 TUTIOBBIM
METOJTUKAM;
METO/IBI
MPOEKTUPOBAH
usi
TEXHOJIOTHIECK
oro

OO6yuarommiics
JIEMOHCTPUPYET
HETIOJTHOE
COOTBETCTBUE
CJIEYIOIINX
3HAaHUI: METOJIbI
BBITIOJTHCHHSI
pacyeToB
TEXHOJIOTHIECKOT
0 o0opyaoBaHUs
10 TUTIOBBIM
METOIUKAM;
METO/TBI
IPOCKTHPOBAHUS
TEXHOJIOTHIECKOT
0 000pyTOBaHUS C
UCTIOJIb30BaHUEM
CTaHJAPTHBIX
CpeaCTB
aBTOMATH3aIHH
IPOSKTUPOBAHHUS
B COOTBETCTBHH C

OO6yuaromuiics
JEMOHCTPHpPYE
T YaCTHYHOE
COOTBETCTBUE
CJICYIOLTIX
3HaHUM:
METOIBI
BBITIOJTHEHUS
pacueToB
TEXHOJIOTHYECK
oro
o0opyIoBaHUS
IO TUTTOBBIM
METOJINKaM;
METOIBI
MIPOEKTUPOBAH
ust
TEXHOJIOTHYECK
oro
o0opyaoBaHus
c
WCIIOJIb30BaHUE

OO6yuarommiics
JIEMOHCTPUPYET
MIOJTHOE
COOTBETCTBUE
CJIETYIOIINX
3HAHUI: METOJIBI
BBITIOJTHCHHSI
pacyeToB
TEXHOJIOTHIECKOTO
000pyI0BaHUS TIO
TUTIOBBIM
METOIMKAM;
METO/TBI
IPOCKTHPOBAHUS
TEXHOJIOTHIECKOTO
000pyTI0BaHHUS C
UCTIOJIb30BaHUEM
CTaHJAPTHBIX
CpeICTB
aBTOMATH3alHH
MIPOSKTUPOBAHHS B
COOTBETCTBHUH C




MIPOEKTHUPOBAH | OOOPYJOBAHUS | TEXHUYECKUM M CTaHIAPTHBIX | TEXHUUYECKUM
us B c 3a7laHUEM. CpeAcTB 3aJlaHUEM,
COOTBETCTBUM | HcIONb30BaHue | Jlomyckarorces aBTOMaTH3allUU | CBOOOIHO
c M CTaHAAPTHBIX | 3HAUUTEIbHbIE IIPOEKTHPOBAH | ONEPUPYET
TEXHUUYECKUM | CPE/CTB OLINOKH, us B nproOpeTeHHBIMU
3aJJaHuEM aBTOMAaTH3allMU | MPOSBIAETCS COOTBETCTBUM C | 3HAHUSAMHU.
INPOCKTHPOBAH | HEJJOCTATOYHOCTh | TEXHHUECKUM
us B 3HaHUM, 10 psily | 3a/laHueM, HO
COOTBETCTBHUH C | TIOKa3aTeleH, JIOITy CKAIOTCS
TEXHUYECKUM | O0yyaromuics HE3HAYUTENIbH
3alaHIEeM UCTIBITHIBACT bI€ OITHUOKH,
3HAYUTENbHbIE HETOYHOCTH,
3aTpyAHEHUS MPU | 3aTPyIHEHHS
ONIepUPOBAHUU npu
3HAHUSMH [IPH UX | AaHATUTUYECKUX
nepeHoce Ha oIepanusx.
HOBBIC CUTYaIUH.
yMeTh: OOyuarommiics | OOyuaromuics Oo6yuarommiicst | OOyuaromuics
BBITOJIHATh HE yMEeT WIU B | IEMOHCTPUPYET JIEMOHCTPUPYE | AEMOHCTPHPYET
pacueTsl HEJI0CTaTOYHOM | HEIMOJIHOE T YaCTUYHOE HIOJIHOE
TEXHOJIOTUYEC | CTEIIEHH YMEET | COOTBETCTBHE COOTBETCTBHE | COOTBETCTBHE
KOTO0 BBINOJIHATh CJIEYIOLINX CJIEYIOLINX CJIEYIOLINX
000pyIOBaHUS | pacueTsl YMEHHUH: YMEHUU: YMEHHUH:
10 TUIIOBBIM TEXHOJIOTUYECK | BBIIIOJIHSATD BBINOJIHATh BBINOJIHATh
METOIMKaM; oro pacueTsl pacueTsl pacueTsl
IIPOEKTHPOBAT | OOOPYJOBAaHUS | TEXHOJIOTHYECKOT | TEXHOJOIMYECK | TEXHOJIOTHYECKOIO
b 10 TUIIOBBIM 0 o0opyoBaHUsI | OTO 000pyAOBaHuUS 110
TEXHOJIOTUYEC | METOAMKAM; 10 THUIOBBIM 000pYyIOBaHUS | TUIIOBBIM
Koe NPOEKTHPOBATH | METOJIMKAM; 10 TUTIOBBIM METOAMKAM;
000pyJIOBaHUE | TEXHOJIOTUYECK | IPOEKTHUPOBATH METOJIMKaM; POEKTUPOBATH
C oe TEXHOJIOTUYECKOE | MPOEKTUPOBATH | TEXHOJIOTHYECKOE
UCIOJb30BaHU | 00OpYyZOBaHUE | 00OpY/AOBaHME C | TEXHOJOIMYECK | 000pyAOBaHHE C
eM c UCTIOJIb30BaHUEM | O€ UCTIOJIb30BaHUEM
CTaHJAPTHBIX | MCIIOJIb30BaHUE | CTAHIAPTHBIX 000pyI0BaHUE | CTaHAAPTHBIX
CpeAcTB M CTaHJAPTHBIX | CPENICTB c CpeacTB
aBTOMaTH3alll | CPE/ICTB aBTOMaTH3alUU UCIOJIb30BaHUE | aBTOMATHU3ALIUU
" ABTOMATH3alMM | IPOCKTUPOBAHUS | M CTaHAAPTHBIX | MPOEKTUPOBAHUS B
IIPOEKTHUPOBAH | IPOEKTUPOBAH | B COOTBETCTBUU C | CPEACTB COOTBETCTBUHU C
us B usi B TEXHUYECKUM aBTOMATH3AIUU | TEXHUYECKUM
COOTBETCTBUM | COOTBETCTBHHU C | 3aJJaHHEM. MIPOEKTHUPOBAH | 3aJaHUEM.
c TEXHUYECKUM Jomyckarorcs s B CBoOoaHo
TEXHUYECKUM | 3aJJaHUEM 3HAYUTENbHbIE COOTBETCTBUHM C | ONEPUPYET
3aJJaHuEM OLITNOKH, TEXHUYECKUM | TIPUOOPETEHHBIMH
HPOSIBIIAETCS 3aJJaHUEM. YMEHUSIMH,
HEJIOCTaTOYHOCTh | YMEHHS NPUMEHSIET UX B
YMEHUH, 110 psily | OCBOEHBI, HO CUTYyalMAX
NOKa3aTeet, JIOMTyCKAIOTCS | TIOBBIIICHHOMN
oOyyaromuics HE3HAYUTENIbH | CIIOKHOCTH.
UCTIBITHIBACT bI€ OITHOKH,
3HAYUTENbHbIE HETOYHOCTH,
3aTpyAHEHUS TIPU | 3aTPyIHCHHS
ONepPUPOBAHUU npu




YMEHUSMHU MIPH UX | AaHATUTUYECKUX
nepeHoce Ha onepanusx,
HOBBIE CUTYaIlMH. | IIEPEHOCe
YMEHUH Ha
HOBBIE,
HEeCTaHJapTHbIE
CUTYAIUH.
BJIAJETh: OO6yuatomuiics | OOGyuaromuiics OOyuatomuiicss | OOyuaromuiics B
HaBBIKAMU HE BJIQJICET WM | BIIAJCET YaCTUYHO MIOJTHOM 00beMe
IIPOBEACHUS B HaBBbIKAMU BIIasleeT BJIaJIe€T HaBbIKAMHU
pacueToB HE/IOCTaTOYHOH | MPOBEICHHS HaBBIKAMU IPOBEICHUS
SHEProodopys] | CTENEHH pacueToB IIPOBEACHUS pacyeToB
OBaHUS 110 BJIaJICET HEProodOpyZ0Ba | pacyeToB HEProo0OPyI0BaH
TUIIOBBIM HaBBIKAMU HUS 110 TUIIOBBIM | 3HEProoOOpyI0 | Usl 110 TUIIOBBIM
METOIMKaM; IPOBEICHUS METOAUKAM; BaHUS 110 METOAUKAM;
CIOCOOHOCTBIO | pacueToB CIOCOOHOCTBIO TUIIOBBIM CIOCOOHOCTBIO
MIPOEKTHPOBAT | SHEPrOOOOPYAO | MPOEKTUPOBATH METOIMKaM; POEKTHPOBATH
b BaHUS 110 TEXHOJIOTUYECKOE | CIIOCOOHOCTBIO | TEXHOJOTHYECKOEe
TEXHOJIOTUYEC | TUIOBBIM o0opysoBaHUE C | IPOEKTUPOBATH | 00OPYIOBaHUE C
Koe METOAMKAM; UCIIOJIb30BAaHUEM | TEXHOJIOTUYECK | MCIOJIb30BAHUEM
000pyJOBaHUE | CIIOCOOHOCTBIO | CTAHIAPTHBIX oe CTaHJAPTHBIX
c IPOEKTUPOBATH | CPENICTB o0opyl0BaHUE | CPENCTB
WCTIOJB30BAHU | TEXHOJIOTMYECK | aBTOMATU3AIUH c aBTOMaTH3alUU
eM oe IPOEKTUPOBAHUS | UCHOJIb30BAHUE | IPOEKTHUPOBAHUS B
CTaHJApPTHBIX | O0OPYAOBaHUE | B COOTBETCTBUU C | M CTaHIAPTHBIX | COOTBETCTBUU C
CpeAcTB c TEXHUYECKUM CpeACTB TEXHUYECKUM
aBTOMATH3alld | MCIIOJB30BaHME | 3aJJaHHEM B aBTOMATH3AIUU | 33/IaHUEM,
u M CTaHAAPTHBIX | HEMTOJHOM MIPOEKTHPOBAH | CBOOOJHO
MIPOEKTHPOBAH | CPE/ICTB o0Beme, us B pUMEHSIET
us B aBTOMAaTH3allMU | IOMyCKAOTCS COOTBETCTBUM C | MOJy4YEHHbIE
COOTBETCTBUH | MMPOCKTUPOBAH | 3HAYUTEIbHbIC TEXHUYECKUM | HaBBIKU B
c us B OLIMOKH, 3aJJaHHEM, CUTYyalMAX
TEXHUYECKHM | COOTBETCTBHUH C | MPOSBISETCS HaBBIKH TIOBBIIIEHHOH
3aJJaHHEM TEXHUYECKUM | HEJIOCTAaTOYHOCTh | OCBOEHBI, HO CJIO’KHOCTH.
3ajaHIEeM BJIAJICHUS JIOITy CKaIOTCs
HaBBIKaMU 10 HE3HAYUTENIbH
pany bl€ OIINOKH,
HOKa3aTeeH, HETOYHOCTH,
Obyuarommiics 3aTpyIHEHUS
UCTIBITHIBAET npu
3HAYUTEIIbHbIC AHATTUTHYECKUX
3aTpyAHEHUS IPU | ONepanusix,
NpUMEHEHUN nepeHoce
HaBBIKOB B HOBBIX | YMEHUH Ha
CUTYyAIHSX. HOBBIE,
HEeCTaHJapTHbIE

CUTYallHUH.




dopmMa NPOMEKYTOYHOM ATTECTALMM: IK3aMEH.

[TpomexyTounas arrecranus oOydaromuxcs B hopMe dK3aMeHa ITPOBOJIUTCS
M0 pe3yJibTaTaM BBITIOJTHEHHS BCEX BUIOB y4eOHOU PabOThI, MPEayCMOTPEHHBIX
y4eOHBIM IUJIAHOM MO JaHHOM JUCHUIUIMHE (MOAYJ0), IPU 3TOM YUYHUTHIBAIOTCS
pEe3yJIbTaThl TEKYIIETO KOHTPOJS YCHEBAEMOCTH B TeueHHE cemecTpa. OreHka
CTENIEHU JTOCTHXKEHUS OO0YUYaroNIUMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB OOy4YEHUS IO
JUCHUIUIMHE (MOJIYJII0) TPOBOAMTCS TIpenojaBaTesieM, BEAYUIUM 3aHSATHUS IO
JUCHUIUIHE (MOIYJII0) METOJIOM SKCIIEPTHOM OlleHKH. [1o uToram npomexyTouHou
aTTeCTallUM 10 JUCHUIUIMHE (MOJYJIO) BBICTABIACTCS OIICHKA «OTIUYHOY,
«XOPOIIIO», «YIOBJIETBOPUTEIBHO» WIIA «HEYIOBJICTBOPUTEIHHOY.

K npomMexyToyHoW  arrecranuu  JIOMYCKAKOTCA  TOJBKO  CTYIIECHTHI,
BBITIOJTHUBIIINE BCE BHJBI Y4eOHOW paboThl, NPEAYCMOTPEHHBIC pabouei
porpaMMoin 1o aucHuiuinHe «MHXeHepHbIe OCHOBBI Ta30CHA0XKEHUS» (TIPOIILIN
MIPOMEKYTOUHBIH KOHTPOJIb, BBIMOJHUIN BECh 00BEM 3aJaHMA HAa CEMHUHAPCKHX
3aHATHSAX, BBICTYIIWIM C JIOKJIAJ0M Ha CEMUHAPCKOM 3aHSITHH )

Ixana oueHNBaHUA Onucanue

OTtinyHO Boinonnensl Bce BHIbI yueOHOW paboOThl, NPEeSyCMOTPEHHBIE
yueOHbIM M1aHoM. CTyJeHT JeMOHCTPUPYET COOTBETCTBUE 3HAHMI,
YMEHUH, HaBBIKOB IIPUBEJCHHBIM B TaOJUIAX IOKa3aTesei,
onepupyeT MNpHOOPETEHHBIMU 3HAHUSAMH, YMEHHUSMH, HaBBIKAMU,
MPUMEHSIET UX B CUTyalUsX MOBBIIMIEHHOHN cioxHOocTH. [Ipn 3Tom
MOTYT OBITh JONYIIEHBl HE3HAUWTENbHBbIE OIIMOKH, HETOYHOCTH,
3aTpy/IHEHUS MPU aHAIUTHYECKUX OIepalusx, NepeHoce 3HaHUN U
YMEHHH Ha HOBBIE, HECTAHJAPTHBIE CUTYAIIHH.

XOpOH_IO CTy,Z[CHT IIOKa3bIBacT I[OCT&TO‘IHBIﬁ YPOBCHbL TCOPECTUUCCKUX U
IMPaKTHUICCKUX 3HaHPII>i, CBO6OI[HO OIICPUPYCT KaTCropualibHbIM
arrapaToMm. YmMmeer AHAJIM3UPOBATL HNPAKTHYCCKUC CUTYyaAllUHU, HO
AO0IMYCKACT HCKOTOPBIC IMOIPCIIHOCTH. OtBer MMOCTPOCH JIOTUYHO,
MaTepural u3jrara€rcda rpaMOoTHO.

VYnoenerBoputenbHO | CTyZEHT MOKa3bIBa€T 3HAHME OCHOBHOIO  JIEKLIMOHHOTO U
MIPAaKTUYECKOro Marepuaina. B oTBeTe He Bceraa INpUCYTCTBYET
noruka wu3noxeHus. CTyIeHT WCHBITBIBAECT 3aTPYIHEHHS IIPU
IIPUBEACHUU IIPAKTUYECKUX IIPUMEPOB.

HeynosnerBoputensto | He BbImonHeH oawH wWid Oolee BHUIOB ydeOHOW paboThI,
MPEeIyCMOTPEHHBIX Y4eOHbIM TUTaHOM. CTYAEHT JEeMOHCTPUPYET
HCIIOJIHOEC COOTBETCTBUC 3HaHI/If/'I, YMGHHfI, HAaBBIKOB IMPUBCICHHBLIM B
TabnuIax IMoKa3aTese, IOMyCKAloTCSd 3HAYUTENIbHbIE OIIUOKH,
IPOSIBISIETCS.  OTCYTCTBHE 3HAHUM, YMEHMI, HAaBBIKOB IO pPALYy
MOoKa3aTtesei, CTyIEHT UCIIBITHIBAET 3HAUUTEIbHBIC 3aTPYIHEHUS IPU
OTIEpUPOBAHUYU 3HAHUSMU U YMEHUSIMHM NPU UX MEPEHOCE Ha HOBBIE
CUTYallUH.

@DOH/IBI OIEHOYHBIX CPEJCTB TpenacTaBieHbl B [lpunoxkenun 2 k paboueit
IIporpamMmMme.



7. YueOHO-MeTOANYecKOe U HHPOPMAIMOHHOE o0ecniedeHue TUCHUIIIMHBI

a) OCHOBHAS JMTepaTypa:

1. Nonun A.A. I'azocHaOxeHue [ DNEKTPOHHBIN pecypc|: yued. — DIeKTPOH.
nan. — Cankt-IletepOypr: Jlans, 2012. — 448 c.

2. Kapramesnu A.H. TonnmBo, cMmMa304yHblE MaTepHalbl M TEXHUYECKHUE
KUIKOCTH [DNEeKTpoHHBI pecypc]: yued. mocobue / A.H. Kapramesuu, B.C.
Toscteika, A.B. I'opneenko. — DnekTpoH. gaH. — MuHck: HoBoe 3nanue, 2014.
—421 c.

3. Kydptop A.®D. TommmBo M TOIUIMBOCKHUTAIONINE YCTPOHMCTBA TEIIOBBIX
arperaToB OONICTIPOMBIIIJIEHHOTO Ha3HAauYeHUs [DJIEKTPOHHBIM pecypc]: yueO.
nocodue — DnekTpoH. naHn. — Mocksa: MI'TY um. H.D. baymana, 2006. — 44 c.

4. I'a30BbI€ TOIUIMBA U UX KOMIOHEHTHI. CBOICTBA, MOTy4YeHUE, IPUMEHEHUE,
sKOJIOTHS [DNeKTpoHHBIN pecypc]: cupas. / bakymun B.H. [ ap.]. — DnexTpos.
nmaH. — Mocksa: U3garensckuii njom MOMU, 2016. — 615 c.

5. Ky3pmun H.B. TomnmuBo, cMa3ouHble M 3KCIUTYaTallMOHHBIE MAaTEPUAIbI:
ydyeObHoe mocobue [DneKTpoHHBIN pecypc]: yueb. mocodue / H.B. Ky3pmun, H.U.
CenmuBanoB. — DnekTpoH. naH. — Kpacnosipck: Kpacl’AY, 2012. — 238 c.

6. Konnakosa H.B. I'azocHaGxxenue: yue6. mocobue [D1eKTpoHHBIN pecypc] /
H.B. Konnakora, A.C. KonnakoB. — DnekTpoH. naH. — ExatepunOypr: YpdV,
2014. — 200 c.

0) 10MOJIHUTEIbLHAS JIUTepaTypa:

1. ®okuH I'.A. ABTOHOMHBIE HCTOYHUKH JIEKTPUUECKON U TEIJIOBON IHEPTUU
JUII  MarucTpajlbHbIX Ta30MNpOBOJAOB M  Tra30paclpee/IUTENbHbIX CTAaHLIHM
[DnekTpoHHBIN pecypc]: MoHOTpaduss — DeKTpoH. AaH. — MockBa: ®u3MatiIuT,
2015. — 164 c.

2. Caxun C.I'. [IpuOopsl KOHTPOJISI COCTaBa M KayeCTBa TEXHOJOTHYECKUX
cpen [DnekTpoHHBIM pecypc]: yueOd. mocobue — InekTpoH. AaH. — CaHKT-
[TerepOypr: Jlanb, 2012. — 432 c.

3. JlroroBa T.E. OCHOBHBIE aCHEKThl TMOBBIIIECHHUS TEXHOJOTHYECKOMN
HAJICKHOCTU raszopacrpenenurenbibix ceted. [lonsyHoBckuin Anbmanax - 2017r.
No2.

4. JlroroBa T.E. CoBpeMeHHbIE MHHOBAIIMOHHBIE TEXHOJOTMH PEKOHCTPYKIIUU
pacnpeaeauTenbHbIX ra3onpoBoA0B. [Ton3yHoBckuit Anbmanax - 2016r. No3.

5. CamukoB A.P. TexHonoruyeckue MOTEPU MPUPOJAHOrO Ta3za MpH
TPAHCIIOPTUPOBKE IO Tra3onpoBoAaM. MarucrtpaibHbie ra3onpoBojibl. HapykxHble
ra3onpoBojibl. BHYTpHUIOMOBBIE Ta30MpOBOJBI [DNEKTPOHHBIM pecypc|] —
OnexrtpoH. naH. — Bonoraa: "Undpa-Unxkenepus", 2015. — 112 c.

B) IPOrpaMMHOe o0ecreyeHre U HHTePHeT-pPecypChl:

[IporpammHoe obecnieueHre He MpeyCMOTPEHO.

HNuTepHeT-pecypchl  BKIIOYAIOT  y4EOHO-METONWYECKHE MaTephuaibl B
AIIEKTPOHHOM BUJIE, Ipe/ICTaBIICHHbIE Ha caiite
(http://lib.mami.ru/lib/content/elektronnyy-katalog B pasmene «OneKTpOHHBIN
KaTanory.


http://lib.mami.ru/lib/content/elektronnyy-katalog

[Tone3nsie  y4yeOHO-MeTONMYECKHE U  HUH()OPMAIMOHHBIE  MaTEepUAIbI
MPEJICTABJIEHBl HA CalTax:

http://cyberleninka.ru/article/n/ekonomicheskie-problemy-teplosnabzheniya-
V-rossii

http://window.edu.ru/catalog/resources?p rubr=2.2.75.27.7

8. MarepuajbHO-TEXHUYECKOE O0ecneYeHne U CIUTITUHbI

CneunanusupoBanHas ydeOHas jnabopatopus kadeapbl «lIpombiinuieHHas
tertodHepreTukay Aya. AB2406, ocHamieHHas 1abopaTOPHBIMH YCTaHOBKAMM:

- «Omnpenenenue kodhduimeHTa TeMepaTyponpoOBOJHOCTH CTAIH METOJIOM
PETYJISIPHOTO PEKUMaY;

- «Onpenenenue ko3(ppuirenTa Termionepeaadn Npy BEIHYKICHHOM TEYEHUU
XKUIKOCTH B TpyOe (TpyOa B TpyOe)»;

- «Omnpenenenve KodpduiuMeHTa TeEIUIoNepeiayl METOAOM pPETYJISpHOro
pexXumMa;

- «Onpenenenne Kod3(pPpuuueHTa TEIIOOTAAYN NPHU MY3bIPHKOBOM KHUIIEHUHU
KUIKOCTH Ha LIWJIUHIPEY;

- «Omnpenenenne kodpPuIMEHTa TEIIIONPOBOAHOCTU TBEPJBIX Tl METOJIOM
HUIMHAPUYECKOTO CIOS».

Mynbrumenuiinas ayautopus kadenpsl «I[IpoMbliieHHAs! TETIOAHEPTETUKA
Ayn. AB2415, ocHallleHHas OPIrTEXHUKON U MyJIbTUMEANA CPeCTBaMU (IIPOEKTOP,
[IK u np.), skcnepumenTtanbHas kotenbHas Ha 0aze OAO BTU (Ha ocHoBanuu
HoroBopa o corpyanudectse) ¢ cucremoit KUII u aBromatuku.

9. MeToanueckne PEKOMECHIALUNA NJIHA CaMOCTOSITEJILHOM paﬁoTbI CTYyA€HTOB

1. Maprommn JILA., CennukoBa O.b., CasenseB WM.JI. Meroauueckue
pEeKOMEHJAMu MO0 OpraHu3alMh  CaMOCTOSITENIbHOW  pPabOThl  CTYAEHTOB.
Hanpasnenne mnoaroroBku: 13.03.01 «Temmosnepretnka W TEIIOTEXHUKA,
npoduib «TermnosHepreTnyeckue yCTaHOBKH, CUCTEMbI M KOMILIEKChDY. — M.: U31-
BO MOCKOBCKOI0o noiaurexa, - 46 c.

10. MeTtoanyeckue PEKOMEHIAUA AJA IPEnoaaBaTeIst

[TpenogaBanue aucuuIInHbl « IHXKEHEpHbIE OCHOBBI Ta30CHA0KEHU» UMEET
CBOEH LIEIbI0 O3HAKOMHTH CTYJEHTOB C JIOCTH)KEHUSIMU B 00JacTU MPHUKIAIHOU
TEIIOOHEPT € TUKH, JIOOUTBHCSI ~ YSCHEHUS MMM OCHOBHBIX  METOJIOB
aBTOMAaTU3UPOBAHHOI'O NPOEKTUPOBAHUS TEIJIOIHEPIETUUECKUX CUCTEM, MOPSIAKA
UX IIPUMEHEHMS, IPUBUTH UM NPAKTHYECKUE HABBIKA UCIIOJIB30BAHUS ITUX 3HAHUU
K KOHKPETHBIM ITPOU3BOJICTBEHHBIM CUTYALIHSIM.

[IpenogaBanye TMCIUILIMHEI ocylecTBisieTcs: B coorBercTBun ¢ PI'OC BO.

L]envio METOIUYECKUX PEKOMEH AU SIBISIETCS MOBBILIEHHE 3P(HEKTUBHOCTH
TEOPETUYECKUX M TMPaKTUYECKUX 3aHATUH BCIEACTBHE 0OoJjiee YEeTKOW HX
OpraHu3alliy IPETNOJABaTEIEM, CO3/1aHUs LEJIEBbIX YCTAHOBOK II0 KaXJOW TEME,


http://cyberleninka.ru/article/n/ekonomicheskie-problemy-teplosnabzheniya-v-rossii
http://cyberleninka.ru/article/n/ekonomicheskie-problemy-teplosnabzheniya-v-rossii
http://window.edu.ru/catalog/resources?p_rubr=2.2.75.27.7

CUCTEMATH3alli MaTepuajla Mo Kypcy, B3aUMOCBA3M TEM Kypca, IOJIHOIO
MaTepPHAIIBHOTO U METOANYECKOT0 o0ecredeHuns: 00pa3oBaTeIbLHOTO IIpoliecca.

Cpeocmea obecneveHus 0C80eHUsL OUCYUNTIUHDBL

[Ipn u3yueHHH IUCHUIUVIMHBI PEKOMEHIYETCS HUCIOJIb30BaTh CIEAYIOIIUE
CpeJICTBA:

— PEKOMEHIyeMYI0 OCHOBHYIO U JIOMIOJTHUTEIBHYIO TUTEPATYPY;

— METOJIMYECKHE yKa3aHUs U TOCOOuS;

— KOHTPOJIbHBIE 3a/IaHUS [Tl 3aKPETUICHUSI TEOPETUIECKOT0 MaTepHaia;

— BJICKTPOHHBIE Bepcuu ¢efiepaibHbIX 3aKOHOB, YUEOHUKOB U METOIMUECKUX
yKa3aHU# IS BBIMOJHEHUS MPAKTHUUYECKUX padOT M CaMOCTOSATEIbHON padOThI
OakaaBpoB.

Memoouueckue pekomeHoayuu No Opeanu3ayuu U3y4eHus OUCYUNIUHbL

JIisi MakCUMallbHOTO YCBOEHUS JUCIUIUIMHBI PEKOMEHIYETCS H3JI0KEHUE
JICKIIMOHHOTO MaTepHalia ¢ JJIEMEHTaAMH O00CYKICHUS.

B kadecTBe METOAMKH TPOBEACHUA NPAKTHUYECKUX 3AHATHH MOMXKHO
MPEIOKUTD

1. Cemunap — oOCy>KJ€HHUE CYILIECTBYIOIIUX TOYEK 3pPEHHUS HA MPOOJIeMy U
MyTH €€ PEIICHUSI.

2. Temaruueckue JOKJIajabl, TO3BOJSIONIME BbIpa0aThIBaTh HABBIKU
MyOJIMYHBIX BBICTYIUJICHUH.

JIis MakCHMaJIbHOTO YCBOGHHMSI JUCHUIUIMHBI PEKOMEHIYETCS MPOBEIACHUE
MUCBMEHHOTO oOfpoca (TECTUPOBAHKME) MAarucTpoOB IO MarepuajgaM JIeKIUud u
npakTudeckux padot. [Tondopka BOIpoOCoB sl TECTUPOBAHUS OCYIIECTBIISIETCS HA
OCHOBE M3YYEHHOI'O0 TEOPETHYECKOro MaTepuana. Takoil Mnoaxoid MO3BOJISET
MOBBICUTh MOTHBAIMIO OakajgaBpOB TMpPU KOHCIEKTHPOBAHUU JIEKIIMOHHOTO
Marepuarna.

JInsi OCBOCHMSI HABBIKOB MOMCKOBOM M MCCIEIOBATEIBCKON JEATEIBHOCTH
OakanaBp MUIIET KOHTPOJIBHYIO paboTy WiH pedepar o BEIOpaHHOH (CBOOOTHON)
TEeME.

Jlexyuu TpoOBOSITCS B OCHOBHOM IMTOCPEACTBOM METOJ1a YCTHOT'O U3JI0XKEHUS C
AIIEeMEHTaMH MPOOJIEMHOIO MOAX0a U OeCceIbl.

CemuHnapckue  3aHAmus MOTYT HUMETh pa3Hble  ¢opMbl (pabota cC
HCCJIE0BATEIILCKON JIMUTEPATypOM, aHAIW3 JaHHBIX HOPMATHUBHOW M CIIPABOYHOM
JUTEpaTyphl, CIyIIaHWE JIOKJIAJOB MW Jp.), BbIOMpaeMble IMperojaBareiieM B
3aBUCUMOCTH OT HHTEPECOB 0aKaIaBpOB U KOHKPETHON TEMBI.

Camocmoamenvnas paboma OakalaBpa BKIIOYAET B C€e0S  DJIEMEHTHI
pedepupoBaHus U KOHCIEKTUPOBAHUSI HAYYHO-HUCCIEAOBATEIbCKOW JIMTEPATYPHI,
MOJATOTOBKM M HAMHMCAHUS HAYYHBIX TEKCTOB, OTPA0OTKY HAaBBIKOB YCTHBIX
MyOJTMYHBIX BBICTYIIJICHUH.

[TpoBepka kauecTBa yCBOCHHS 3HAHUHM B TEYEHUE CEMECTPA OCYIIECTBISAETCS B
yCTHOM (opMe, TyTeM OOCYXKACHHs TPOoOIeM, BBIBOJMMBIX Ha CEMUHApax H
MMCbMEHHOM, ITyTEM BBINOJHEHHS OaKallaBpaMu pa3HbIX MO (opMe U COIepIKaHUIO
paboT u 3aJaHMii, CBSI3aHHBIX C MPAKTUYECKUM OCBOCHHEM COJIEPKAHUS
JUCUMIUIMHBL.  bakanaBpel JEMOHCTPUPYIOT B  XOJIe TIPOBEPKU yMEHHUE
aHAJIM3UPOBATH 3HAYUMOCTH U BBISBIATH CHEU(PUKY Pa3IUYHBIX IPOOJIEM U TEM B



paMKax M3y4aeMo# JHMCIHIUIMHBI U €€ KOMIOHEHTOB, 3HAHUE HAyYHOU U y4eOHO-
METOIMYECKON JUTEpaTyphl. TeKylas MpoBEpKa 3HAHUN M yMEHUN OakajaaBpoOB
TAKXE€ OCYLIECTBIISICTCS YEPE3 MPOBEACHUE Psiia MMPOMEKYTOUHBIX TECTUPOBAHUIM.
Nrtorosas arrecranus 1o AUCUUIUIMHE MPEAINOIAraeT yCTHBIA 3a4€T WIM 3K3aMEH,
Ha KOTOPBIX MPOBEPSAETCS YCBOCHUE MaTepualia, yCBOCHHE Oa30BbIX MOHSITUH
JUCIUTIINHBI.

[Iporpamma cocraBiieHa B cooTBeTcTBUM ¢ TpedoBanusiMu @I'OC BO ¢ yuerom
PEKOMEH 1Al ITpOOII BO o HAIPaBJIECHUIO MOJATOTOBKH
13.03.01 «TemnosHepreTuka u TEIUIOTEXHUKA» U MPOPUII0 «DHEProodecneyeHme
MPEINPUATUAI

ABTOpBI

Houent kadenps! «IIpoMbllieHHas TEMI0IHEPTETHKA

K.T.H., JJOIICHT O.b. Cennukona

[Iporpamma  oOcyxmena Ha  3acemanun  kKadeapol  «lIpombrieHHas
TerodHepreTuka». [Ipotokon ot 26 mast 2022 r. Ne 11.
CornacoBaHo:

3aBenytromuii kadenpoit «IIpombliyieHHas! TETIOIHEPTEeTHKAY
K.T.H., JOIICHT JILA. MapromuH

PykoBoautens OOII E.A. Uyraes



CprKTypa H COACPKaHUuEC TNCHUIIIMHBI «I/IH)KEHepHLIe OCHOBBI I'a30CHA0KEeHU»

1o HanpasJeHHI0 NoAroToBKU 13.03.01 «TenodHepreTuka M TeMmJIOTEXHUKA»

[Tpunoxenue 1

(bakajiaBp)
Paznen Bunpl yueGHO# paboTHI, Bunpl camocTosaTensHON pabOThI Dopmbl
§ = § BKJIIOYAsl CAMOCTOSITENIBHYIO CTYJCHTOB aTTeCcTaluu
g L8 paboTy CTy/IEHTOB, U
S T § TPYJAOEMKOCTb B Hacax
J | II/C | Jlab | CPC | KCP | K.P. | KIL. | PTP | Ped. | Kip C) 3
Tema | Jlekuusi. Beenenue 3 1 1 16
1 Cemunap. 3 1 1
Tema | Jlekumsi. ['oproune rasnl 3 2 1 16
2 CemuHap 3 2 1
Tema | Jlekumst. ['opoackue cucremsl 3 3 1 16
3 ra30CHA0KEeHHUSI
Cemunap 3 1
Tema | Jlekums. ['mapasnrdeckuii pacuer 4 1 16
4 ra3oBbIX CETeU
Cemunap 3 4 1
Tema | Jlekuus. Perynsaropsl naBieHus 3 5 1 16
5 CemuHnap 3 5 1
Tema | Jlekums. [IpoMbInieHHBIE 3 6 1 16
6 CUCTEMBI Ta30CHA0KEHUS
Cemunap 3 6 1
Tema | Jlekuus. [TorpeGienne raza 3 7 1 16
7 MIPOMBIIITICHHBIMU TIPS PUSITUSIMH
u o0bekTamu JXKKX
Cemunap 3 7 1




Tema | Jleknusi. DKCIulyaTanusi CUCTEM 16
8 ra30CHa0XKCHUS
CemuHap
®dopma aTrecTanuu
Bcero yacoB no qucmuIinae 128




ITpunoxxenue 2

MUHUCTEPCTBO HAYKHU U BBICIIEIO OBPA3OBAHMS POCCUICKOM OENEPAIIVN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXX/IEHME BBICIIET'O OBPA30BAHIIA

«MOCKOBCKHM MOJJUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWM MOJINTEX)

Hamnpasnenne noarorosku: 13.03.01 TennosnepreTuka u TEIIIOTEXHUKA
OII (mpoduiip): «DHeproodecrneyeHne npeaArnpusTUiD

®dopma 00yueHHs: 3a0UHas

Kadenpa: «IIpombliiuieHHas TEMIOIHEPTrETUKA»

®OH/I OLIEHOYHBIX CPEJICTB
MO JUCHUIIJIMHE

«H:KeHepHbIe OCHOBBI ra30CHAOKEHUD)

Cocrasg: 1. [lacniopT dhoHIA OIEHOYHBIX CPEJCTB

2. O1eHOYHbIE CPE/ICTBA

MocxkBa

2022



IIacnopTt poHAa OLIEHOYHBIX CPEACTB

Tabmumna 1 K IpuiIoKeHUIO 2

NuxeHepHBbIE 0CHOBBI TA30CHAOKEHH S

PI'OC BO 13.03.01 TenjioTeXHHKA M TeIJIOOHEPreTHKA

HOPMAaTUBHOMN
JIOKYMEHTalHuen
yMeThb: coOupaTh U
aHAIU3UPOBaTh
UCXOJHbIE JaHHbIE JUIsS
IIPOEKTU-POBAHUS
YHEPTOOOBEKTOB M MX
AJIEMEHTOB B
COOTBETCTBHH C
HOPMAaTUBHOMN
JIOKYMEHTALUEH;
BJIaJeTh: METOJaMU
cOopa u aHayM3a
MCXOJIHBIX JIAHHBIX JUJIS
MIPOEKTUPOBAHUS
HEProoOBEKTOB U UX
AJIEMEHTOB B COOTBET-
CTBUU C HOPMATUBHOU
JIOKYMEHTalUen

KOMIIETEHIIMA Ilepeyenb komMnoHeHToB| Texnonoruss |[PopMa OLEHOYHOIO Crenenu ypoBHel 0CBOCHHS
MHIEKC OOPMYJINPOBKA (popmupoBanus cpeacTsa KOMIIeTeHI Uil
[K-1 CrocoOGHOCTb MIaHMPOBAaTh M [3HATBL: METOAUKHU cOopa |Jlekius, DK3aMCH, BbazoBblit ypoBeHb: criocobeH
OCYHICCTBJIATE KOHTPOJIb W aHAJIM3a UCXOAHBIX CEMHUHApPCKHE (TECTUPOBAHUE y4acTBOBaTh B COOpE U aHAIIN3E
ACATEIILHOCTH IICPCOHATIA 110 JAHHBIX I 3aHATHA, WCXOMHBIX JAHHBIX I
SKCILTyaTaliH 06BEKTOB IPOEKTUPOBAHHS pelenue IPOEKTUPOBAHMS YHEPTOOOBEKTOB U
npodecCHOHaTBEHOMN
HHEProoOBEKTOB U UX CUTYaIIMOHHBIX UX 3JIEMEHTOB B COOTBETCTBUU C
nesirennbHOCTH (OIT/T) . N
AJIEMEHTOB B 3a/1ad, HOPMaTUBHOM JOKYMEHTAITHEH.
COOTBETCTBHH C CPC [ToBbIIEHHBIN YPOBEHB: CIOCOOEH

y4acTBOBaTh B COOpE U aHAIIN3E
UCXOAHBIX JAHHBIX JUIS
MIPOEKTUPOBAHUS SHEPTOOOBEKTOB U
UX 2JIEMEHTOB B COOTBETCTBHUHU C
HOPMaTUBHOM JOKYMEHTAIMEN TIPH
MCIIOJIb30BaHUU TUIIOBBIX METOJI0B
KOHTPOJIS PEKUMOB PaOOTHI
TEXHOJIOTHYECKOT0 000py10BaHUS C UX
MOCIIEAYIOIUM aHAJIU30M




[K-2

CriocoOHOCTh yHpaBIATh
MPOIECCAMHU DKCILTyaTalluu
OII] B COOTBETCTBHUU C
TEXHOJIOTHEN MPOU3BOICTBA

3HAThL: METOIBI
BBITIOJITHCHHSI PaCUETOB
TEXHOJIOTHYECKOI0
000py1I0BaHUS 110
THIIOBBIM METOIUKAM;
METOBI
MPOEKTUPOBAHUS
TEXHOJIOTHYECKOTO
00opyaoBaHus C
HCII0JIb30BaHUEM
CTaHJIAPTHBIX CPEJICTB
aBTOMAaTH3aIUN
MIPOSKTUPOBAHWSI B
COOTBETCTBUU C
TEXHHYECKHUM 3aJaHHEM

Jlexmus,
CEMUHapCKHe
3aHSITHSI,
nabopaToOpHbIE
3aHSITHSI,
pelieHue
CUTYaIlMOHHBIX
3ajad,

CPC

OK3aMcH,
BBITIOJTHEHHE
pacueTHO# paboThI
o
UH/IUBUAYAIbHOMY
3aJJaHUI0

Bba3oBeIii ypoBeHb: crioco0eH
IPOBOJIUTH PACYETHI [0 TUIIOBBIM
METOJIUKaM, IIPOSKTHPOBATh
TEXHOJIOTHYECKOe 000PyI0BaHHE C
UCIIOJIb30BAHUEM CTAaHIAPTHBIX
CpPEICTB aBTOMATU3AIIUH
IMPOCKTUPOBAHUA B COOTBETCTBUU C
TEXHUYECKHM 3a]JaHUCM B
CTaHAAPTHBIX IPOU3BOJACTBCHHBIX
CHTYAIIHIX

[oBbIIEHHBIN YPOBEHB: CIIOCOOCH
IPOBOJIMTH PACYETHI [0 TUIIOBBIM
METOJIUKaM, IIPOSKTHPOBATh
TEXHOJIOTHYECKOe 000PYI0BaHHE C
UCIIOJIb30BAHUEM CTAHIAPTHBIX
CpPEICTB aBTOMATH3AIIUH
MMPOCKTUPOBAHHA B HCCTAHAAPTHBIX
IPOU3BOJICTBEHHBIX CUTYALUSIX C UX
HOCIIEIYIOIIIM aHATN30M




[Tpunoxenue 3

TunoBbie KOHTPOJIbHBIE 3aJaHUS UM HHbIe MATEPUAJIbI, He00X0AUMbIe J1JIsl
OlleHKHU 3HAHMI, YMEeHUI1, HABBIKOB M (WJIN) ONbITA eSITeJIbHOCTH,
XapaKTepu3yIuX 3Tanbl GOpMUPOBAHHS KOMIIETEHIIUI B IIpouecce
OCBOEHUsI 00pa30BaTe/ILHOI NPOrpaMMbl B paMKaX Y4eOHOMH THCHHUIIMHBI

[TepeueHb nmpakTUYECKUX pabOT MO TUCIUILIMHE

1. Onpenenennie yTedyek rasa B ra3onpoBo/Ie.

2. PaccuuTaTh KOJIBLIEBOM Ta30mpoOBOJ HHU3KOIO JaBICHUS M ONPEIETUTh
JaMeTphl ra30MpoBoO/JIa.

3. PaccMoTpeTh BOIIPOC CYyTOYHOM HEPAaBHOMEPHOCTH ra30MoTpeOIeHMS.

4. Omnpenenutb TEOPETHUUECKH HEOOXOAMMOE KOJMYECTBO BO3AyXa IS
TIOJIHOTO CropaHus 1M IpUpOIHOro rasa.

5. OmpenenuTh pacyeTHbIE PAacxXxoAbl raza W JUMETPbl TIa30IpPOBOJOB Ha
y4acTKax CETH.

6. OnpenenuTh nmapamMeTpbl ra3a IOCIE PEryysiTopa U BEJIMYMHY Meperpena
1apoB.

7. Onpeaenutb 00beM MPUPOIHOTO ra3a NP HOPMAIbHBIX YCIOBUSX.

Cnucoxk BOIIPOCOB /IJIsI 9K3aMCEHA

3adeT mpoBOAUTCS MO OMIIETaM, B KOTOPBIX UMEETCS 2 TEOPETHUECKUX BOIPOCca
u 1 3agaya.

1. enp u nmpuoputeThl JHEepreTuyeckoil crparerud Poccun Ha mepuon 1o
2022 ropa.

2. OcHoBHbIe (akTopsl pazsuTus TOK.

3. DHepreTuueckas 3p(HEKTUBHOCTb.

4. OcHOBHBIE Ta30BbIE MECTOPOXKAEHUSA Poccnn.

5. OCHOBHBIE HAIIPaBJICHUA UCITOIB30BaHUS Ta3a.

6. Ponb razoo6pazHoro toruba B TOK.

7. Knaccudukaius roprounx razos.

8. 'optoune KOMIOHEHTHI, BXOJIAIINE B COCTAB T'a30B.

9. bamnacTHble KOMIIOHEHTHI, BXOJSIIINE B COCTaB ra30B.

10. I'pynnbl BpeIHBIX OpUMECEN, COAEPIKAIINXCS B Ta3ax.

11. T'oprourie 31eMEHTHI, TPeoOIaAAONINE B MPUPOJIHBIX Ta3ax YHUCTHIX U
KOHJICHCATHBIX MECTOPOXKICHUH, B MOMYTHHIX, a TAK)KE B KOKOCOBBIX, HEPTSIHBIX U
T€HEPATOPHBIX ra3ax.

12. ®U3NKO-XMMHUYECKUE CBOMCTBA CKUKECHHBIX ra30B.

13. Temmora cropaHuss MNPHUPOJHBIX Ta30B YHCTBIX W KOHJACHCATHBIX
MECTOPOXKJICHUH, MOMYTHBIX HEPTAHBIX, COKMIKEHHBIX, KOKCOBBIX U F€HEPATOPHBIX
rasos.



14.
15.

Bs13k0CTh M TEINIOEMKOCTh I'a30B.
I{o6mqa IIPUPOAHBIX I'a30B YHUCTBIX M KOHACHCATHBIX MGCTOpO)KI[CHHfI,

cOOp MOy THBIX HE(DTSIHBIX TA30B.

16.
17.
18.
19.
20.
21.
22.
23.
. Knaccuduxkanms razonpoBoioB.
25.
26.
27.
28.
29.

24

30

TpaHCIIOPT BIaKHBIX Ia30B.

Koppo3ust metanna Tpyo u apmMaTyphl.

CnocoObl OUKCTKH raza OT CEPOBOJOPOAA.
DOU3NKO-XUMHUYECKUNA METOJT OCYIIIKH T'a30B.

MarucTtpanbHbIl ra30IpOBOJ, €r0 KOHCTPYKLIHS.
TpancnopTupoBaHuE ra3a o0 MarucTPajIbHbIM Ia30IPOBOAAM.
MeTop1 BEIpaBHUBAHMSI HEPAaBHOMEPHOCTHU I'a30M0TPEOICHNUS.
['opoackue cucTeMbl ra30CHa0XKEHNUS.

CucTeMbl Ta30CHA0KEHUS TOPOJIOB.

®dakTopsl, BIAUSIONNE HA BEIOOP CHCTEMBI JUIsl TOPOIa.

XpaHunuuia rasa.

Ornpenenenue NponycKHON CIOCOOHOCTH Ta30IPOBO/IOB.

CucTteMbl Ta30CHA0KEHUS.

Marepuanbl, UCHOJB3YIOMIUECS MPU CTPOUTEIIHCTBE Ta30MPOBOIOB, UX

JOCTOMHCTBA U HCAOCTAaTKH.

31.

[Ipoknagka ra3onpoBOJOB MO TEPPUTOPUU TOPOJIOB M IMPOMBIIIJIEHHBIX

IIPEAIIPUITUH.

32.
33.
34.
35.
36.
37.
38.
39.
40.

KoHTposib 3a kauecTBOM CBapHbBIX COCIMHEHUMN, CITIOCOOBI CBapKH.
[IpaBuia npoknaaku ra3onpoBOIOB.
Tunel 3an0pHO#T apMaTypsl 1 000PYIOBAHUS HA Ta30IPOBOIAX.
I"'a30BBIC KOJIOIIBI.
KonnencarocOopHUKH.
I'mppo3zatBopsl.
Komniencaropsr.
['mapaBanveckuil pacyer ra3oBbIX CETEH.
Pacuernsle pacxompl raza Ha y4yacTKax CETM C PaBHOMEPHO

pacnpeieIEHHOM Harpy3Koil ¥ Ha y4acTKaxX CETU C COCPEIOTOUYEHHBIMHU PACX0IaMU.

41.
42.
43.
44.
45.

Ornpenenenue nMoTeps AaBJIEHUS ra3a Ha TPEHHE.

I'mapaBnnyeckoe CONPOTUBIIECHUE JJIs1 PA3JIMUHBIX PEKUMOB JIBUKEHHUS.
I'mapaBnryeckuii pacyeT 3aKOJIbIIOBAHHBIX CETEW HU3KOTO JIaBJICHUS.
Pacuer TynukoBBIX Tra30MpOBOJIOB.

['mapaBnruecKkuil pacyeT 3aKOJIbLIOBAHHBIX U TYIIMKOBBIX CETEW BBICOKOTO

(cpemHero) maBieHHUs.

46.
47.

['mppaBnuueckas yBsi3Ka 3aKOJIBIIOBAHHBIX CETEH.
[Torepu naBieHUs HA TPEHHUE HA YYACTKAX B CETIX HU3KOIO M BBICOKOIO

JaBJICHUA.

48.

CETEN.

49.
50.
51.

HOTCpI/I AaBJICHUS B MCCTHBIX COIIPOTUBJIICHUAX I'OPOACKUX U 00BEKTOBBIX

Perynarops! naBieHus.
3aaya ¥ NpUHLIMI PEryJIMPOBaHUS JAABICHUS rasa.
Knaccudukanus peryasTopoB AaBiaeHUs; TPUHIUI paOOThl PETyISITOPOB.



52. OnpeneneHne NpomyCcKHON CIIOCOOHOCTH PETYISATOpa JaBICHHUS.

53. Tlogbop peryisITOpoB JTaBICHHUS.

54. llpunuunuansHas TexHonornueckas cxema ['PIIL

55. Cxema I'PC, ee o6opynoBanue, aTomatuka u KUIT.

56. IlpuHIAMHAATIEHBIE CXEMBI TIPOMBIIICHHBIX CHCTEM Ta30CHAOKECHHSI U UX
KJ1accuukanusi.

57. OmnpepneneHue pacyETHBIX PAcXOJOB Ta3a Ha PACUETHBIX YYacTKax B
MEXKIIEXOBBIX M BHYTPUIIEXOBBIX T'a30TPOBOAX.

58. OmpeneneHue NaBJICHUS B HAYale W KOHIE KaXXJIOW CTYINEHH CXEMBbI
ra3ocHa0KeHHUs.

59. OnpeneneHue BHICOTHI IIMOBOM TPYOBI.

60. Cxema 0OBSI3KM MEKIIEXOBBIX T'a30ITPOBOJIOB.

61. PaGota korenbHO#. DD HEeKTUBHOCTH pabOTHI KOTIIA.

62. OnpeneneHre roJoBbIX PacXo/I0B raza noTpeOUTEIsIMH.

63. Knaccudukarus notTpeOuTenei mo Kareropusim.

64. OmnpeneneHrne pacdyeTHOTO YacOBOTO pacxoja Ta3a CETIMH HU3KOIO
JTaBJICHUSL.

65. PacueTHble YacoOBbIE pacXo/ibl I'a3a NOTPEOUTENSIMH, TOJCOETUHEHHBIMU K
CETHU BBICOKOTO JIaBJICHUS.

66. HcnbiTaHus ra3onpoBOAOB NPU MOACOCAMHEHUH HUX K JACHCTBYIOIIMM
ra3oBbIM CETSIM, IIPOJIYBKa.

67. UcnbiTanus 1 npueMka B skcruryatauuto ['PII, HacTpoiika mapameTpoB
['PII B mporiecce sKcIuTyaTaliii B 3aBUCUMOCTH OT peKUMa MOTpeOIeHus rasa.

68. HeucnipaBuoctu o6opynoBanus ['PII.

69. Mepsbl 6e30macHOCTH TTPU OOCTYKUBAHUH CHCTEMbI Ta3ocHa0xenus, ['PI1.

70. ABTOMaTHU3UPOBAHHBIE CHUCTEMBI JUCHETYEPCKOTO YIIPABJIEHUS T'a30BbIM
XO3SIMCTBOM.



[Tpunoxenue 4
Bonpocs! 17151 cCaMOKOHTPOJIS

Tewma 1:

1. KakoBa 1ienp 1 mpHOpUTETH DHEPreTHUYECKON cTpaTeruu Poccun Ha nepron
10 2022 ropa?

2. HazoBute ocHOBHBIE akTopsl pazsutus TOK.

3. Uro Takoe sHepreTudeckas 3pPpeKTuBHOCTH?

4. Ha30BUTE OCHOBHBIE Ta30BbIE MECTOPOXKAEHU Poccum.

5. Kakue HanpaBiieHMs UCIIOJIb30BaHMs ra3a Bel 3HaeTe?

6. KakoBa pomnb razoo6paznoro Tomisa B TOK?

Tema 2:

1. JTaifte kmaccudukaimio Bcex roprodnx ra3os. Kakue roproune KOMIOHEHTHI
BXOJIAT B cOCTaB ra3oB? Hanuimure ux XuMu4yeckyro Gopmyiy.

2. Kakue 6amiacTHbie KOMIOHEHTHI MOTYT BXOJUThH B COCTaB ra3on?

3. HazoBure Tpu rpynmsl BpeIHBIX IPUMECEH, COAEPKAIIMXCS B Ta3ax.

4. Kakue roprouyre 3JeMeHThl MpeoOaaatoT B MPUPOJHBIX ra3ax YUCTBIX U
KOHJIEHCATHBIX MECTOPOXKIEHUH, B MMOMYTHBIX, a TAKKE B KOKOCOBBIX, HEPTSIHBIX U
reHEPATOPHBIX ra3ax’?

5. Ilepeuncnute GU3NKO-XUMUUYECKUE CBOMCTBA CKMXKEHHBIX T'a30B.

6. KakoBa B cpenHeM TemioTa CropaHus NPUPOAHBIX Ta30B YHUCTBIX M
KOH/ICHCATHBIX MECTOPOKJICHUH, MOIMYTHBIX HE(PTAHBIX, CKUKEHHBIX, KOKCOBBIX U
re€HEPaTOPHBIX Ta30B?

7. Uem NpHHIMIIMAIBHO OTJIHWYAETCS HM3IIAsA TEIIOTa CropaHus ra3a OT
BbICcIIel? Kak onpenensoT TermioTy cropaius ra3oB?

8. Kak m3MeHsI0TCA B psAle YriaeBOAOPOJIOB TEIIOTa CrOpaHus, NJIOTHOCTD,
TOKCUYHOCTb?

9. Kakoil 3aK0OH TEpMOJAMHAMMKHA MCIOJIB3YIOT I ONPEAEICHUS TIIOTHOCTH
npoctenmux ra3oB? Kak onpeaennuTs IIOTHOCTh CMECU Ta30B?

10. JlaliTe moHsITHE BA3KOCTH U TEIJIOEMKOCTH T'a30B.

Tema 3:

1. ITo xakuM MokazaressiM KIacCu(GUIMPYIOT Tra30MpPOBOIbI?

2. Kakue mpuMeHSIOT CHCTEMbI Ta30CHA0KEHUS TOPOIOB B HACTOSAIIEE BpeMs?
HazoBute pakTopsl, BIUIONIME HA BEIOOP CUCTEMBI JIS TOPO/IA.

3. [Ins 4ero ucnonap3yroTcs XpaHuiuiia rasa’?

4. Kak onpenenuTs IpoIyCKHYIO CITOCOOHOCTh Ta30MPOBOI0B?

5. N3 kakuxX OCHOBHBIX DJJIEMEHTOB COCTOUT COBPEMEHHAas CHCTEMa
ra30CHa0XCHUS?

6. Jlyist 4yero MCMONB3YIOT aKKYyMYJUPYIOIIYI0O €MKOCTh MOCJIEIHEr0 y4acTKa
MAarucTpajbHOIO ra3onpoBoja?

7. Kakue Marepualibl HCHOJB3YIOTCS IMPU CTPOUTEIHCTBE Ta30MPOBOIOB?
HazoBuTe ux JOCTOMHCTBA U HEJOCTATKH.



8. Kak mpoknagpiBalOT Ta3onpoBOAbl MO TEPPUTOPUU TOPOJOB H
MPOMBIILJICHHBIX TPEANPUSITHIN?

9. Kak ocymiecTBisieTcsl KOHTPOJIb 3a KA4€CTBOM CBapHBIX COCAUHEHUM, KaKue
criocoObl CBAPKU BbI 3HAETE?

10. Kakue cyiiecTByrOT paBmiia IPOKJIAIKU Ta30MpOBOJI0B?

11. Kakue BBl 3HaeTe THUIIBI 3alOPHOM apMmaTypbl U OO0OpYJIOBaHHS Ha
razonpoBojaax?

12. Pacckaxkute 00 yCTpOUCTBE Ta30BbIX KOJIOIIIECB.

13. Jlns 4dero ciykaT KOHJEHCATOCOOpHUKH? UYeM OHU OTIMYaoTCs OT
TUAPO3aTBOPOB?

14. OOBACHUTE IPUHITUII JEHCTBUS KOMIIEHCATOPOB.

Tewma 4:

1. Kak onpenensitoT pacyeTHbIE pacXobl Fa3a Ha y4aCTKaX CETH C PABHOMEPHO
pacrpeeeHHON Harpy3Koil ¥ Ha y4acTKaxX CEeTH C COCPEOTOUCHHBIMU PACX0IaMu?

2. KakoBa ucxoHasi popMyJia orpeeseHus OTeph 1aBJICHUs I'a3a Ha TpeHue?
Hanummre BbhIpaxkeHue Kod(DPUIMEHTa TUIIPABIMYECKOTO COMPOTUBJICHUS IS
pa3IUYHBIX peKUMOB IBHkKeHUs. KakoBa ucxoHast popmyia onpenesieHus IoTepb
JIaBJICHUA r'a3a B MECTHBIX COMPOTUBIICHUSIX ?

3. Uem xapakTepu3yeTcs THAPABIMYECKUNA pAaCUET 3aKOJbIIOBAHHBIX CETEU
HU3KOTO JaBiieHusA? Kak pacCuuThIBaAIOT TYNMKOBBIEC Fa30IPOBOABI?

4. UYem xapakTepusyercs THAPABIMYECKHN pacyeT 3aKOJbIOBAHHBIX U
TYINUKOBBIX CETEHN BBICOKOTO (CPEAHET0) AaBICHUS?

5. B yeM 3akirouaercst TUApaBINYECKas yBI3Ka 3aKOJbIIOBAHHBIX CETEH?

6. KakoBa npuHIMNUaIbHAs Pa3HUIIA B PACUETE CETEl HU3KOTO M BBICOKOTO
JaBJIeHUS ?

7. Kak mpakTH4ecku OnpenessoT MOTEPH AABJICHUS HAa TPEHHUE HA YYacTKax B
CETSIX HU3KOTO U BHICOKOTO JaBJICHUSA?

8. Kak O1leHMBaIOT MOTEPU JABJICHUS B MECTHBIX COMTPOTUBIICHUSAX TOPOJICKHUX
1 00BEKTOBBIX CeTei?

9. B ueM COCTOUT MPUHIIUI MOCTPOCHUS U IPUMEHEHUS PACUECTHBIX TAOJIUIl U
HOMOI'paMm?

Tema 35:

1. 3agaya u npUHUMI PEryJIUPOBAaHUS JABJIECHUS rasa.

2. Knaccudukanus peryasiTopoB JaBJICHUS; TPUHITUI paOOThI PETYIISITOPOB.

3. Kak onpenenuts NponycKHyO CIOCOOHOCTh PETyNIATOpa 1aBICHUS?

4. Kak mpakTU4ecKu MoJ0MparOT PErysiTOphl JaBICHHUS?

5. llpunnunuansHas texHojoruueckas cxema ['PII. Kakoe oGopynoBanue
BxoauT B [ PII 1 114 yero oHO npeiHa3HAuYEeHO?

6. Cxema I'PC, ee obopynoBanue, aBromaTnka u KUII.

Tema 6:
1. ITpuHIMTIHATBHBIC CXEMBbI TIPOMBIIICHHBIX CUCTEM Ta30CHAOKEHUS U HX
KJ1accuuKaIus.



2. Kak ompenensitoT pacyeTHble pacxXojbl ra3a Ha pPacyeTHHIX y4YacTKax B
MEXIIEXOBBIX U BHYTPHIIEXOBBIX ra30IPOBOIAX?

3. Kak ompenenstoT AaBiieHHWE B Hadajle M KOHIIE KaKIOW CTYNEHH CXEMBI
ra30CHa0XeHUs?

4. Kak onpenensitoT BBICOTY JbIMOBOU TPYObI?

5. OnumuTe cxeMy 0OBSI3KH MEKIIEXOBBIX Ta30MPOBOIOB.

6. Pacckaxute, kak paboraer korenbHasd. Kakue KOTIBI HMCMOIB3YIOTCS B
HacTosee Bpems?

7. Kak onpenenuts 3@ heKTUBHOCTh pabOTHI KOTIA?

8. Kakue neun ucnosp3yroT B MUIIEBOW MpoMbIIIeHHOCTU? PacckaxuTe, Kak
OHM pabOoTaroT.

Tema 7:

1. Kak ompenenstoT roloBble pacXobl Ta3a Pa3IMUYHbBIMU TOTPEOUTEISIMU?
Kak xknaccupuuupyroT noTpeduTenei mo Kareropusam?

2. Kak onpenenuTh pacyeTHbIM 4YacOBOW pacxoj]] ra3a CETIMH HHU3KOIO
JABJICHUS ?

3. KakoBbI yTH nepexoia OT rOJ0BOr0 K paCU€THOMY 4YaCOBOMY pacxoy?

4. Kak ompenensioT pacyeTHbIE YacOBbIE PACXOJAbl Ta3a IMOTPEOUTENSIMH,
MOJICOEIUHEHHBIMH K CETH BBICOKOTO JIaBJICHUS?

Tewma 8:

1. Kak ocyIecTBISIOT AKCIUTyaTalMI0 CUCTEM ra30CHA0KEHHUs?

2. Kak UCHBITBIBAIOT Ta30MPOBOJBI, MOACOCAUHSIOT HX K AEHCTBYIOIIUM
ra3oBbIM CETSIM, IPOJIYBAIOT U MTyCKAIOT IO HUM ra3?

3. Kak npou3BOAST HCHBITAHUE U NTPUEMKY B 3Kcruryaranuto [ PII, HacTporky
B MIPOIIECCE IKCIUTYaTallMU B 3aBUCUMOCTH OT peKUMa NoTpeOeHus raza?

4. Kakue HeucnpaBHoctu obopyaoBanusi ['PII Moryt BcTpeTUThbCs U Kak UX
yCTpaHAThH?

5. Kakue wmepbl 0e30macHOCTH cienyeT coO0JtoAaTh HpHU OOCTYKUBAHUH
CHUCTEMBI ra3ocHa0xenus, I PI1?

6. B dYem cCymHOCTh aBTOMATHU3UPOBAHHBIX CHCTEM JUCIIETUYEPCKOTO
yIpaBJe€HUs Ta30BbIM X035UCTBOM?



[Ipunoxenue 5
IIpumepsl 3aaa4 1151 NPAKTHYECKUX 3aHATHI

3agauya 1. ['azonpoBoa BHyTpeHHUM auameTpoM d u anuHO#M | 3amosHeH
MetaHoM. OrmpenenuTh YTEUKy rasza, €cld NIph TemmepaTrype t; H30BITOYHOE
HavyaJIbHOE JIaBlieHUE ra3a paBHO Pi, a mpu Temneparype t; KOoHeUHOE U30BITOYHOE
JlaBJIeHUE paBHO P».

Tabnuua 1 - McxoiHbIe 1aHHbIE

[TapameTpsbl Bapuant
1 2 3 4
Junametp d, Mmm 700 1200 500 1000
Temnepartypa ti, °C 20 25 23 30
Jlasnenue raza P, MIla 0,75 0,9 0,6 0,8
Temneparypa tz, °C 10 8 15 20
JlaBnenwue raza P>, MIla 0,5 0,7 0,4 0,65
Jlnuna razomnposoja |, m 1200 500 700 1000

3agaua 2. Ilocne 3amnonHeHus OaJIOHA MPONAHOM OOBEM KUAKOCTH (ha3bl
coctaBmii 90 % obObema Oammona. Temmeparypa t = 15 °C. C mnoBblllieHUEM
TeMIlepaTypbl 00beM MapoBOM MOAYUIKA OyJeT yMeHbliaTbea. OnpenenuTs, npu
KaKoM Temreparype 0amioH OyJeT MOTHOCTHIO 3aMOTHEH KUJIKOCThIO?

3apava 3. OnpeaenuTb TEOPETUUECKH HEOOX0IMMOE KOJIMYECTBO BO3AyXa Vi
M3 [UIst TIOJTHOTO CrOpaHMsi 1M IPUPOIHOro ra3a u ONPEAEIUTh COCTAB IIPOLYKTOB
ropenus. Koapounuent n3bpiTka Bo3ayxa o = 1,1. Ha ropenue morpebnsiercs
Bo3ayx (t= 15 °C, ¢ = 50 %, ds = 6,4 r/M*). CofepkaHue BiIaru B IPUPOIHOM ra3e
ds = 1,5 r/m*. CocTaB IpUpOAHOro rasa BLIOpaTh COrJIaCHO BAPUAHTY.

3anaua 4. Temneparypa npomnana B 6amnone pasaa 30 °C. [1apsl ero mpoxoasT
4yepe3 peryisitop, rae ux nasieHue cHuxkaercs o 0,128 MIla. Onpenenuthb
temriepatypy CsHg mocie perynsaropa u BeIM4uHy neperpena napos.

3amaya S. Paccuurtarh Ta30onpoBOJ CPEIHETO U HU3KOTO JIaBJICHMUS,
cHabKaromero npupoAHsiM razoM (p = 0,73 kr/m’) xunble KBapTaibl pabodero
Mocesika W MPOMBINIIEHHBIE 00beKThl (puc. 1). M30bITOuHOE nMaBieHWEe raza Ha
Beixone w3 ['PC 0,28 MIla. 3actpoiika pabouero mocenka OIHOITaXHAs C
IIOTHOCTBI0 Hacenenus 300 yenosek/ra. YaenbHbId pacxonx raza q = 1,1
/(a-4gen.). Ha TeppuTopun mocelka UMEIOTCS COCPEIOTOUCHHBIC IIOTPESONTEIH Ta3a.
dabpuKa ¢ pacxoJ0M raza HU3KOro aasjieHus 150 M> /4 ¥ 3aBOJ ¢ PacxomoM rasa
cpennero panenus 600 m® /4. [Togaua rasa B pacupeneauTeNbHYIO Fa30BYI0 CETh
HU3Koro aamieHus ocywectsisiercss u3 ['PII mox naBnenmem 300 mMm BOJ.CT.
PacuerHblii mepenaja AaBiIEHUS B CETU ra3onpoBojia Hu3Kkoro gasieHust AP. = 1000
[Ta. InvHBI CTOPOH KOJIEL Ta30IIPOBOJIOB U ILTOMIAAN 3aCTPOMKH KUIIBIX KBAPTAJIOB
BBIOMPAIOTCS U3 Ta0JI. 2 B COOTBETCTBUHU C BAPUAHTOM.



Tabmuma 2 - JInMHBI ydacTKOB Tra30BOM cetw L, M, W TUIOMATU SKHIIBIX
KBapTaJIoB S, ra
Bapuantsl HcxonHble nanHbIe

1 112 =350, L.3= 240, 13-4 = 400, 145s= 360, 1s-6= 540, l¢7 = 550, I, =
360, 1s9= 200, lo_;1 = 390, 12-10 = 140, l10-11 = 190, li11-6= 530, li0-5=
390, Is-11 =190, lep1 = 900, Iep2 =400, sa =5, s6 =4, si= 38, sii = 11, siii
=6,sv=9
2 112=280, L.3= 180, 134 = 330, 1l45s= 280, Is.6 = 470, l6-7= 480, l;3s=
280, Is 9=130, lo-1 =330, I-10= 90, Lio-11= 120, 111-6= 490, 110-s = 340,
Ig-11= 140, lcp1 = 1000, lep2 = 350, sa =3, s6 = 3,5, si = 6,5, sii = 9, siii =
5, siv=28,4
3 l12=310, b.3=210, 134= 360, l4-5s= 340, 1s.6= 520, l¢.7= 530, 175 =
320, Is9= 180, lo_-;1 = 370, lo-10= 120, lio-11 = 180, l11-6= 510, lios =
370, 1311 = 170, Iep1 = 800, lcp2 =470, sa = 3,9, ss = 4,4, si=7, sii = 10,
sii = 5,7, siv=28,4

Puc. 1. Cxema ra3oBbIX ceTeit



	Для освоения навыков поисковой и исследовательской деятельности бакалавр пишет контрольную работу или реферат по выбранной (свободной) теме.
	Программа составлена в соответствии с требованиями ФГОС ВО с учетом рекомендаций ПрООП ВО по направлению подготовки 13.03.01 «Теплоэнергетика и теплотехника» и профилю «Энергообеспечение предприятий»
	Авторы
	Структура и содержание дисциплины «Инженерные основы газоснабжения»
	по направлению подготовки 13.03.01 «Теплоэнергетика и теплотехника»
	Состав: 1. Паспорт фонда оценочных средств
	2. Оценочные средства

