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Размещенное изображение


1. Ilesiu ocBoOeHMsI AU CITUTLIHHBI

K ocHOBHBIM 1eJsIM OCBOCHUSA JUCHUIUIMHBI «VH)XEHEpHbIE OCHOBBI
ra30CHA0KEHHS» CIIeIyeT OTHECTH:

— ¢opMUpOBaHKE 3HAHUN O COBPEMEHHBIX MPUHIIUIIAX, METOJIaX U CPEICTBAX
NPOEKTUPOBAHUA M KOHCTPYMPOBAHHSI CHUCTEM Ta30CHAOXKEHHWsS, HWCIBITAHUUA U
KOHTPOJIS UX TEIJIOTEXHOJOTHYECKHUX MapaMeTpoB;

— UW3y4YeHHE CrnocoOOB TMOBBIMEHUS A(H(PEKTUBHOCTH  DKCIUTyaTallHH,
NPOSKTUPOBAHUSA ¥ KOHCTPYHPOBAHHUS CHUCTEM Ta30CHA0KEHHS, BBIPAOOTKA
HABBIKOB y CTYJIEHTOB CaMOCTOSITENIbHO (DOpMYIHpOBaTh W peEIIaTh 3a7adu
ONITUMU3AINY TTAPAMETPOB CUCTEM Ta30CHAOKEHUS.

— TMOATOTOBKA CTYISHTOB K  JICATEIBHOCTH B  COOTBETCTBHUH  C
KBaJTM(DMKAIIMOHHOW XapaKTePUCTHKON OakaiaBpa 1O HamlpaBlICHUIO, B TOM YHCIIC
dbopMupoOBaHHE YMEHHI MO BBISIBICHUIO HEOOXOIMMBIX yCOBEPIICHCTBOBAHUN U
pa3pabOTKe HOBBIX, Oosiece dS(PGEKTUBHBIX METOJOB MPOEKTUPOBAHUS U
KOHCTPYHPOBAHUS CUCTEM Ta30CHA0KCHHSI.

K ocHOBHBIM 3aJayamM OCBOEHHUS IUCHUIUIMHBI «VHXEHEpHBIE OCHOBBI
ra30CHA0KEHHS» CIEeyeT OTHECTH:

— BBIpabOTaTh HABBIKK y CTYACHTOB CAMOCTOSITENHHO (HOPMYITHPOBATH 3adaUn
POEKTUPOBAHUA U KOHCTPYHPOBAHUS CHCTEM T'a30CHA0KECHNS;

— Hay4HUTh MBICIUTh CUCTEMHO Ha MpPUMEpax MOBBIIICHUS YHEPreTHUYECKOU
3p(EKTUBHOCTH  CHUCTEM  Ta30CHAOKEHUS C  Y4YETOM  TEXHOJOTMYECKHX,
HKOJIOTUYECKUX U SKOHOMUYECKUX (PAKTOPOB;

— HAy4YUThb aHAJU3UPOBATH CYIIECTBYIOIIUE METOAbl MPOCKTUPOBAHUS U
KOHCTPYUpPOBaHUsI CHUCTEM Ta30CHAOXeHHus, pa3pabaTbiBaTh MW  BHEAPATH
HEOOXOMMbIE U3MEHEHUS B UX CTPYKTYpE € MO3ULMIA NOBBIIEHUS 3 (HEKTUBHOCTH
Y DHEProcOepeKeHUs;

— nath HHGOPMAITUIO O HOBBIX METOJIaX MPOSKTUPOBAHUS U KOHCTPYHUPOBAHUS
CHCTEM Ta30CHA0KEHHsI B OTCUECTBEHHOW W 3apyOeKHOH MpakTUKE, pa3BUBATH
CIIOCOOHOCTH OOBEKTHBHO OIEHUBATh TMPEUMYINECTBA W HEAOCTAaTKH TaKHX
METOJIOB, KaK OT€YECTBEHHBIX, TAK U 3apyOCKHBIX;

— HAYYUTh aHATM3UPOBATH PE3YIbTAThI MPOCKTUPOBAHUS U KOHCTPYHUPOBAHUS
CHCTEM Ta30CHaOKeHUs, MPOM3BOAWTH IMOUCK ONTHMH3AIMOHHOTO PEUICHHS C
MOMOIIbIO BCEBO3MOKHBIX METOJIOB.

2. Mecto nucnuminnbl B cTpykrype OOII 6akanaspuara

Hucuunnuna «/HXeHepHble OCHOBBI Ta30CHA0KEHHS» OTHOCHUTCA K YHUCIY
poeCCHOHANIBHBIX YUYEOHBIX JUCIHIUIUH 1O BHIOOPY 0a30BOTO ITMKIIA OCHOBHOU
oOpazoBaTeILHON TporpaMMbl OakaiaBpuara.

Hucuunnuna «VHXeHepHble OCHOBBI Ta30CHA0XKEHUS» B3aMMOCBS3aHa
JIOTUYECKA U COAEP)KATEIBbHO-METOJIMYECKA CO CIEAYIOIHUMU AUCIHUIUIMHAMHU U
npaktukamu OOIT:

B 6a3oBoii yacTu:

- ToruBo U Teopust rOpeHUs;



B Gii0xe qucuMniauH BapuaTuBHOM 4acTH:

- KoTenpHble ycTaHOBKM M MapOreHepaTopsl;

- TexHonornueckme SJHEProHOCUTENIA U SHEPTrOCUCTEMBI IPEATIPUATUH
- TeruosHepreTHYECKUE CUCTEMBI TPOMBIIIIICHHBIX TPEATPUATUN.

B 6510ke qucuuiiuH no BeIOOpy:
- TernosHepreTHyeCKre CUCTEMBI TPOMBIIIIIEHHBIX TIPEATPUITHI;
- UnxeHepHble OCHOBBI Ta30CHA0KEHNUS;

- TexHu4ecKre CUCTEMBI C)KMTaHUs TOIUIMBA;

- DOHEPreTUYECKU KOMIUIEKC IPOMBIIIJIEHHBIX ITPEANPUATHN.

3. Ilepeyens NIIAHUPYEMBIX Pe3yJabTATOB 00y4eHHS M0 TUCHUILIHHE
(Moxy.110), COOTHECEHHBIE C IVIAHUPYEMBIMH Pe3yJibTATAMHU OCBOCHUS
0o0pa3oBaTeJIbHOM MPOrPaMMbI

B  pesynbrare
bopMHUpYIOTCS  CIEAYIONUE KOMIIETCHIIMM U JIOJDKHBI

OCBOCHMU

JUCITHUITIINHBI

(Momynst) 'y oOydarommxcs
ObITh  JIOCTUTHYTBI

CICAYOmHC pPC3yJabTaThl 06yquH;1 KaK JTall (bOpMHpOBaHI/IH COOTBCTCTBYIOIIIHUX

KOMIICTCHIIUM:
B pesyabTare ocBOCHUA
o0pa3oBaTesbHOI
Kona HpOrpaMmbi IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB
KOMIIeTEeHIINH N 00y4yeHus 10 TUCHUILINHE
00y4yarouuiics J0/KeH
00J12a1aTH
IIK-1 CriocoOHOCTh 3HATDb:
IUIAHUPOBATh U ® OCHOBHBIC IIPUHIIMITBI COOpA U aHAIHM3a
OCYLIECTBIISATH KOHTPOJIb HCXOJHBIX JaHHBIX B COOTBETCTBHH C
JeSITeTLHOCTH TIepCcoHaa HOPMAaTHBHOM JTOKYMEHTalUeH
10 SKCIUTyaTaluu yMeTh:
00BEKTOB ® JCIIOJIb30BaTh HOPMATHUBHYIO
npoeccHOHAbHOI JIOKYMEHTAIIMIO TPU cOOpe U aHaIH3e
ACATCIIBHOCTH (OHI[) HCXOJHBIX JAHHBIX IJIA pa3pa60TI<H
sHEeprocOeperaronX MEPOIPUITHIA
BJIA/IETh:
e MeToJaMu cOOpa U aHalIM3a UCXOTHBIX
JTAHHBIX B COOTBETCTBUU C HOPMATHBHOM
JIOKYMEHTalHUen
[IK-2 CrocoOHOCTh yNpaBisaTh | 3HATh:

poreccamu
skcrryaranuu OITJ] B
COOTBETCTBUU C
TEXHOJIOTHEH
MIPOU3BOJICTBA

® METOJbI BBIIIOJIHEHHS PaCUETOB
TEXHOJIOTMYeCKOro 000pyA0BaHuUs 1O
TUIIOBBIM METOJIUKAM;

® METO/bI IPOEKTUPOBAHUS
TEXHOJIOTMYECKOro 000pyA0BaHuUs C
HCII0JIb30BAHNUEM CTAHJIAPTHBIX CPENICTB
aBTOMATH3AlMK TPOCKTUPOBAHMUS B
COOTBETCTBUH C TEXHUYECKHUM 3a/laHUEM.

yMeThb:




¢  BBIIOJJHATL paCyYCThl TCXHOJIOTHYCCKOI'O
000py/I0BaHUS 110 TUIIOBBIM METOINKAM;

® [IPOEKTHUPOBATH TEXHOJOIUIECKOE
000pyI0BaHUE C HCIIOIH30BAHUEM
CTaHJaPTHBIX CPEJICTB aBTOMATHU3AIIUH
IMPOCKTUPOBAHUA B COOTBCTCTBHHU C
TEXHHUUYCCKUM 3a/IaHHEM.

BJIA/IETh:

e HaBBIKAMU IPOBEJCHUS PaCUCTOB
9HEProoOOPyIOBAHUS TTI0 TUIIOBBIM
METOTHKAM;

®  CIIOCOOHOCTHIO MPOCKTUPOBATH
TEXHOJIOTUYECKOe 000pyI0BaHUE C
UCIIOJIb30BAHMEM CTAHIAPTHBIX CPEIICTB
aBTOMAaTu3alu IMPOCKTUPOBAHUA B
COOTBETCTBUH C TEXHUYECKUM 33 JaHUEM

OO6mast TpyJI0€MKOCTh JAUCIUILIMHBI COCTaBJsAeT 3 3a4E€THBIC CIIMHMIIBI, T.C.
108 akamemuueckux vaca (M3 HUX 72 4ac — caMOCTOsITeNIbHAsi paboTa CTYyCHTOB).

Paznensr qucnummasl «IH)XKEHEpHBIE OCHOBBI Ta30CHAOKEHUS» H3Y4YarOTCs
Ha TPEThEM KypCE.

YeTBepThlii ceMecTp: JIEKIUU — 18 yacoB, ceMUHapCKue 3aHATUS — 18 yacos,
dhopma KOHTPOJIS — 3a4eT.

Ctpyktypa U  colepaHue JUCHMIUIMHBI  «VHXEHEpHbIE  OCHOBBI
ra30CHA0XKEHUS» M0 CPOKAM M BUJaM pabOThl OTPAXKEHBI B IPUIIOKECHUH.

Conep:xkaHue pa3/iesioB THCHUIIIHHBI

YerBeprhlii ceMecTp:

Tema 1. BBenenue

Lenb u mpuopuTeThl JHEpreTUYecKon ctpareruu Poccun Ha nepuog no 2022
roga. OcHoBHble (akTopel pazButus TOK. Dueprermdeckas >(pQPeKTUBHOCTS.
OcHoBHbIE Ta3oBble  MecTOpoxkaeHHus Poccun. OCHOBHBIE  HaNpaBiICHUS
UCIOJIb30BaHus ra3a. Posb razoobpasnoro tormsa B TOK.

Tema 2. I'oproune rasoi

Knaccuduxanus roprounx razoB. ['oproune KOMIOHEHTHI, BXOIAIINE B COCTaB
ra3oB. bamiacTHble KOMIOHEHTHI, BXOJSIIME B COCTAB Ta3oB. ['pymiibl BpeIHBIX
npuMecel, colepkalimuxcs B Trazax. l'oproume ajeMeHTbl, Mpeoljajaroniue B
MPUPOJIHBIX Ta3aX YUCTHIX U KOHJCHCATHBIX MECTOPOXKACHUM, B MOMYTHBIX, & TAKXKE
B KOKOCOBBIX, HETSHBIX U I'€HEPATOPHBIX razax. OU3UKO-XUMUUYECKUE CBOMCTBA
CKMKEHHBIX Ta30B. Termnora cropanusi IpUPOIHBIX Ta30B YUCTHIX U KOHJICHCATHBIX
MECTOPOXKIACHUM, TOMYTHBIX HEPTIHBIX, CKMKEHHBIX, KOKCOBBIX M T€HEPATOPHBIX
ra3oB. BsI3KOCTb U TEIJIOEMKOCTh T'a30B.

JloObI4a mMpUPOIHBIX TA30B YHUCTHIX M KOHJIEHCATHBIX MECTOPOXKIECHUU, COOp
MOMYTHBIX HEPTAHBIX Ta30B. TPaHCHIOPT BIAXHBIX ra3oB. Kopposus metamia Tpyo



u apmatypbl. CrocoObl OYMCTKH Ta3a OT cepoBojopoaa. PHU3MKO-XUMUYECKUN
METOJ OCYWIIKM Ta30B. MaructpaibHblii Ta3olmpoBOJ, €ro KOHCTPYKLUS.
TpancnopTupoBaHue ra3a @0 MarucTpaJbHbIM Ta3omnpoBoAaMm. Mertomsl
BbIPAaBHUBAaHUS HEPABHOMEPHOCTH Ia30MOTPEOICHUS.

Tema 3. I'opoackue cucreMbl ra3o0CHA0KEHUS

Knaccudukanus razompoBogoB. CucrteMbl ra3oCHaOXEHHs TOPOJIOB.
®dakTophl, BIMAIOIIME Ha BBIOOP CHUCTEMBI I TOpojAd. XpaHWIMILA rasa.
Omnpenenenre NpomycKHON clocOOHOCTH Ta30npoBooB. CucTeMa ra30CHa0KEHHUS.
Martepuasisl, UCHOIB3YIOIINECS IPU CTPOUTENIBCTBE ra30IIPOBOIOB, UX JOCTONHCTBA
u HepocraTku. IIpokimagka ra3ompoBOJOB IO  TEPPUTOPUM TOPOAOB U
IPOMBIIUIEHHBIX NpeanpusaTuil. KoHTposb 3a kKauecTBOM CBapHBIX COCIUHEHMM,
criocoObl cBapku. [IpaBuia npokiIaaKy ra3onpoBoOB. THIIBI 3alIOPHOM apMaTypbl
U 000pyJIOBaHMs Ha rasornpoBojax. ['azoBbie kosoaubl. KoHaeHCAaTOCOOPHUKHU.
['mpposatBopsl. KomneHncaTopsl.

Tema 4. 'mapaBiauvecKkuil pacyer ra3oBbix cereu

PacueTHble pacxopl ra3a Ha y4acTKax CETU ¢ PABHOMEPHO PACIPENCICHHOU
HArpy3KOM M Ha y4acTKax CETU C COCPEAOTOYECHHBIMU pacxoaamu. OmpeneneHue
IIOTEPH JABJICHUS I'a3a Ha TpeHue. [ uapaBIn4yeckoe CONpOTUBIICHUE IS PA3JINYHBIX
PEKUMOB ABWKEHMA. ['MApaBIMYecKuil pacdyeT 3aKOJIbLIOBAHHBIX CETEH HU3KOIO
JaBlieHus. PacueT TYNMKOBBIX TIa3onpoBONOB. ['MapaBiuyeckuil  pacuer
3aKOJIBIIOBAHHBIX W TYNHKOBBIX CETE€H BBICOKOTO (CpEAHEro) JaBJICHUS.
I'mapasnudeckas yBa3Ka 3aK0IbLOBAaHHBIX ceTell. [loTepu naBineHus Ha TpeHUE Ha
Y4acCTKaX B CETSIX HU3KOTO W BBICOKOIO nasieHus. [lorepu naBiaeHus B MECTHBIX
COIIPOTUBIIEHUSX TOPOJICKUX U OOBEKTOBBIX CETEH.

Tema S. Peryasitopsl faBjieHust

3ajaya M MNOPUHLMI PEryjaupoBaHus JaBieHuss rasza. Kiaccudukanus
pPEryJsTOpOB  AaBJI€HUS; MNPUHIMO paboThl  peryisTopoB. Omnpenenenue
MPOIYCKHOM CITOCOOHOCTH peryJiisitopa nasienud. [logdop peryasaropoB 1aBieHuUs.
[IpunuunuansHas TexHosorudeckas cxema I'PII. Cxema I'PC, ee oGopynoBanue,
apromatuka u KUIIL.

Tema 6. IIpombllIeHHBIE CHCTEMbI TA30CHAOKEHM I

[TpuHIMNIHATbHBIE CXEMBI MPOMBIIIJICHHBIX CHUCTEM Tra30CHaOXKEHUs M HuX
kinaccudukanus. Onpeenenrne pacueTHbIX pacXo0B raza Ha pacyeTHBIX ydacTKax
B MEXKIIEXOBBIX M BHYTPUILIEXOBBIX razonpoBoaax. OnpenenaeHue JaBjaeHus B HaYae
Y KOHIIE KaXXJI0! CTYIIEHHU CXeMbl Ta3ocHa0xeHus. OnpeeneHre BbICOThI AbIMOBOM
TpyObl. (Cxema OOBSI3KM MEXKIIEXOBBIX TIa30MpoBOAOB. PaboTra KOTEIbHOM.
D¢ deKkTUBHOCTH pabOTHI KOTIA.

Tema 7. IloTpeOsieHue ra3a NPOMBINLICHHBIMH MNPEINPUATHAMH H
oobexkTamm KKX
OrnpeneneHue TOMOBBIX PAcXoJ0oB Taza mnorpedutensmu. Kiaccudpuxanus



HOTpG6PITCH€I>i 10 KaTCrOpHUsM. OnpeneﬂeHHe pacd€THOro 4aCoBOro pacxoaa rasa
CCTsIMHM HHM3KOI'O JaBJICHHA. PacuetHbie yacoBbie pacxoabl rasa HOTpe6I/ITeJ'I$IMI/I,
INoACOCAMHCHHBIMU K CE€THU BBICOKOT'O JaBJICHHA.

Tema 8. Dkcruryartanus CHCTEM ra30CHAOKEeHUS

HcnpiTanus ra3ompoBOIOB MPHU MOJICOCIUHEHUH UX K JEUCTBYIOIIUM ra30BbIM
ceTsM, npoayBka. McnelTamus u npuemka B dkcruryatauuio ['PII, mactporika
napametpoB ['PII B mpomecce »sKcrulyaraluu B 3aBUCHUMOCTH OT pEXUMAa
notpebsienns raza. Heucnpasroctu o6opyaoBanus ['PI1. Mepsl 6e30macHoOCTH Ipu
oOcCy>KUBaHUM cUCTeMbl TazocHabxkenus, ['PII. ABromaTu3upoBaHHBIE CHCTEMbI
JIUCIIETYEPCKOr0 YIPABJICHUS Fa30BbIM XO3SIIICTBOM.

5. O0pa3oBare/ibHbIC TEXHOJIOTHH

Mertonuka  mpenojaBaHus ~— AUCUMIUIMHBL  «VHXEHEpHbIE  OCHOBBI
ra3ocHaOXKEeHHs» M pealu3alus KOMIIETEHTHOTO TMOAXO0Ja B H3JIOKEHUU U
BOCIIPUSTUU MaTepuaia npeaycMaTpuBaeT UCIOIb30BAHUE CIEIYIOIUX aKTHBHBIX
Y MHTEPaKTUBHBIX ()OPM MPOBEIEHUS IPYIIIOBBIX, MHIUBUIYaTbHBIX, ayAUTOPHBIX
3aHATHI B COYETAHMHM C BHEAYJUTOPHOM paboTONl ¢ 1enbto (OPMUPOBAHHS U
pa3BUTHS NPO(HECCHOHATBHBIX HABBIKOB 00YYaIOIINXCS:

— MOATOTOBKA, MPEJCTABIECHNE U OOCYKICHHE PE3CHTALNNA Ha CEMUHAPCKUX
3aHIATUAX;

— OpraHu3alys 1 MPOBeICHUE TEKYIIETr0 KOHTPOJIS 3HAHUM CTYJEHTOB B (hopMe
0JJaHKOBOT'O TECTUPOBAHUS.

VY nenbHbIN Bec 3aHATHH, TPOBOAUMBIX B MHTEPAKTUBHBIX (popMax, orpenescH
IJIaBHOM 1enbio  00pa3oBaTeNIbHON MpOrpaMMbl, OCOOEHHOCTbIO KOHTHMHIEHTA
oOydaromxcss W COAEp’KaHWEeM  JUCUMIUIMHBI  «VHXeHepHble  OCHOBBI
ra3ocHaOKeHUs» W B II€JOM MO AUCHUIIIMHE cocTaBiisger 50% ayIuTOpHBIX
3aHATHI. 3aHATHS JIEKIIMOHHOTO TUNa cocTaBisiioT 50% oT oObema ayAuTOPHBIX
3aHITHI.

6. OneHoYHbBIE CPeACTBA AJIA TEKYLIEro KOHTPOJIA yCIIeBAeMOCTH,
NMPOMEKYTOUYHOI aTTeCTAlMH 110 UTOraM OCBOEHUSI AUCHUILJIMHBI U Y4eOHO-
MeTOAMYecKoe odecnevyeHue cCaMoCTOATEIbHOI padoThI CTYICHTOB

B mnporecce oOydeHHs HMCHOJB3YIOTCS CIEAYIOIIME OIICHOYHBbIE (HOPMBI
CaMOCTOATENLHON pabOThl CTYJIEHTOB, OIEHOYHbBIE CPEACTBA TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH U TIPOMEXKYTOUHBIX aTTECTAIIHI:

B nsaTom cemecrtpe:

—pedepar mo  Teme:  «MH)XEHEpHbIE  OCHOBBI  Ta30CHAOKECHUS
(MHAUBUTYATIBLHO IS KAXI0TO 00y4aroerocs);

— TIOITOTOBKA M BBICTYIUICHME HAa CEMHHAPCKOM 3aHSATHU C JOKIAIOM |
o0CyXJIeHHEeM Ha TeMy «MeTO bl MPOCKTUPOBAHMS Ta30BBIX CETECI;

OrneHOYHBIE CpEICTBA TEKYIIETO KOHTPOJS YCIEBAEMOCTH BKIIIOYAIOT
KOHTPOJILHBIE BOMPOCHI M 3aJaHus B ¢Gopme OJIaHKOBOTO TECTUPOBAHMS, IS



KOHTPOJISI OCBOCHUS 00YYArOIIMMUCS PA3/A€I0B TUCUUIUIMHEIL, 3a1uTa pedeparos,
pelIeHue 3aaau.

OOpasubl TECTOBBIX 3a/laHWi, KOHTPOJBHBIX BOIPOCOB U 3aJaHUN IS
IPOBENCHUS] TEKYLIEro KOHTPOJS, AK3aMEHAlMOHHBIX OWJIETOB, MPUBEICHBI B
IIPUIIOKECHUH.

6.1. ®oH/1 OLIEHOYHBIX CPEICTB IJISl MPOBeeHUS MPOMEKYTOUYHOM ATTEeCTANNH
00y4aIuUXCcs Mo JUCHUIINHE (MOXYJIIO)

6.1.1. IlepeyeHb KOMIIETEHIIMI C YKA3aHUEM ITANOB UX opMHUPOBaHMS B
npoiecce 0CBOCHNUs 00pPa30BaTeIbHONH MPOrPaMMBbl.

B pesynbrate ocBOEHUSI NUCHUILTUHBI (MOAYJIs) GOPMUPYIOTCS CIEAYIOIIHE
KOMIIETEHIINU:

Kon B pe3yabTare ocBoeHus1 00pa30BaTeJIbHON IPOrpaMMbl 00yUYaKOLIHTiCSE
KOMIIeTeHIIUH J0JI2KeH 00/1a1aTh
ITK-1 CriocoOHOCTD IIAHUPOBATh U OCYIIECTBIATh KOHTPOJIb ACATEIbHOCTU
IepcoHaJIa MO KCITyaTaluiu 00BEKTOB MPOPECCUOHAIBHON 1E€ATEIbHOCTU
(OLL)
[1K-2 CriocobHOCTh ynpaBiATh npoueccamu skcruryaranuu O] B cooTBeTcTBUM
C TEXHOJIOTHEN ITPOU3BOCTBA

B nporiecce ocBoeHust 00pa3oBaTesIbHON MPOrPaMMBbI IAaHHBIE KOMIIETEHIINH, B
TOM YHCJIC UX OTACJIbHbIE KOMITIOHEHTHI, (DOPMHUPYIOTCS IIOATAITHO B XOJI€ OCBOCHUS
OOyYarOIIMMUCS TUCHUIUIMH (MOJyJIeH), MPAKTUK B COOTBETCTBUMU C YUEOHBIM
IJIAHOM U KaJICHJIapHBIM rpadukoM ydeOHOTO Tpoliecca.

6.1.2. Onucanue noka3sareJieid 1 KPpUTEPUEB OLIEHNBAHUS KOMIIETEHIIM,
¢GopMupyemMbIX 10 HTOraM OCBOCHUS JUCHMILIMHBI (MOIYJIsl), ONMCAHUE KA
OLlEHUBAHUS

[TokazaTenem OIICHWBaHWS KOMIIETCHIIMA Ha pPA3JIMYHBIX JTamax HX
(bopMHUPOBaHUS SBJIAETCS JOCTIKCHUE 00YUJaIOIIUMHUCS TUTAHUPYEMBIX PE3YIbTaTOB
oOy4eHUs MO JUCHUIUIUHE (MOJTYJIIO).



MK-1 - CiocoOHOCTh MJIaHUPOBATH M OCYIIECTBIISTH KOHTPOJIb JAEATEILHOCTH ITEPCOHAIA 110
JKCILTyaTauu 00beKTOB npodeccuoHanbHol nesrenpHocTH (OI1/])

Kpurepun onennBanus

Onenxa Onenka
«X0pouo»
Onenka Onenka (3auTeno) KOTJIMIHO»
«HEYI0BJETBOPUT | «yJAOBJIETBOPHUTE - (3auTeHo)
IMoxa3zareb eJIbHO» (He JIbHO» (32aYTEHO) W
3a4TEHO) HJIH WIH HU3KOH HOBI;:;:eHH BbICOKMI
OTCYTCTBHE YPOBEHb ypoBeHb YPOBEHb
c()opMHpPOBAHHOC OCBOCHHUA OCBOCHHS
TH KOMIIETCHIMHU KOMIIeTeHIIUH 0CBoCHMH KOMIIeTEeHI]
KOMIIeTEeHI]
it U
3HATD: OO6yuarommiics OOyuarommiics OOyuarormm | OOy4varommii
METOJIMKH cOopa u JEMOHCTPUPYET JEMOHCTPUPYET ucs csl
aHaJIM3a UCXOJHBIX | IIOJHOE OTCYTCTBUE | HEMOJIHOE JEMOHCTPUP | AEMOHCTPUP
JAHHBIX JUIs WJIY HEJAOCTaTOYHOE | COOTBETCTBUE yer yeT MOJIHOE
IIPOEKTUPOBAHMUS COOTBETCTBUE CJIETyIOIINX YaCTUYHOE COOTBETCTBU
HEProOOHEKTOB U CJIeIYIOIIUX 3HAHUM: COOTBETCTBH | €
UX 2JIEMEHTOB B 3HAHWUW: METOJIUKU | METOJUKHU cOopa | € CJIEYIOIINX
COOTBETCTBUU C cbopa u aHanuza Y aHaIu3a CIENYIOIIUX | 3HAHUM:
HOPMaTHUBHOMN UCXOJHBIX IaHHBIX | UCXOIHBIX 3HAHUM: METOJIUKH
JOKyMEHTauuen JUTSt JAHHBIX TS METOMKHU cbopa u
IIPOEKTUPOBAHMUS IPOEKTUpOBaHUs | cOopa u aHaJu3a
SHEProOOBEKTOB U | PHEProOOBEKTOB | aHANU3a HCXOJIHBIX
UX 3JIEMEHTOB B U UX 2JIEMEHTOB B | HCXOJIHBIX JTAHHBIX TS
COOTBETCTBUU C COOTBETCTBUU C JAHHBIX JUIsl | IPOEKTUPOB
HOPMaTUBHOMN HOPMAaTHUBHOMN IIPOEKTUPOB | aHUS
JOKyMEHTaluen JOKyMEHTaluen | aHus HHEProo0beK
. Jomyckarores 9HEProoOdbE | TOB U UX
3HAUYUTEIIbHbIE KTOB U UX JJIEMEHTOB B
OIINOKH, 3JIEMEHTOB B | COOTBETCTBU
MPOSIBISAETCS COOTBETCTBH | U C
HEJ0CTaTOYHOCTh | U C HOPMaTUBHO
3HaHWM, 110 Py | HOPMATUBHO | U
MoKa3arelieu, i JOKYMEHTAIl
oOyuaromuiics JOKyMEHTALl | UEU
HCIBITHLIBAET nen , CBOOOIHO
3HAUYUTEIIbHbIE , HO OIIepUpYyET
3aTpyAHEHUS TIPH | IOMYCKAIOTC | MpUOoOpe-
OIEpUPOBaHUU s TEHHBIMU
3HAHUSAMU [IPU UX | HE3HAUMUTEN | 3HAHUSIMHU.
nepeHoce Ha bHbIE
HOBBIE CUTYaIlUH. | OLIUOKH,
HETOYHOCTH,
3aTpyIHEHU
s TIpU
aHAJTUTHYEC

KHUX




oTIepaIusX.

yMeTh: OO6yuaromuiicst He | OOyuaromuics OO6yuaromu | OOy4aroruit
cooupars u yMeeT U B JEMOHCTPHUPYET cst cst
aHaAJIM3UPOBATh HEJ0CTaTOYHOM HEIOJIHOE JEMOHCTPUP | AEMOHCTPUP
WCXOJIHBIC JAHHBIE CTCTICHH yMEeT COOTBETCTBHUE yeT YET MOJIHOE
TUISE codupatp u I (S13% 00111704 YaCTUYHOE COOTBETCTBH
MIPOEKTUPOBAHHUS aHATM3UPOBATH YMEHHUI: COOTBETCTBH | €
SHEProoOHEKTOB U UCXOJHbIC JaHHBIE | cCOOMpATh U e CJIEYIOIIUX
WX JIEMCHTOB B TUTST AHATU3UPOBATH CICIYIOIINX | YMCHHIA:
COOTBETCTBUH C MIPOEKTUPOBAHHUS UCXOHbIE YMEHHIA: coOuparb u
HOPMAaTUBHOI SHEProoOBEKTOB U | JAHHBIE IS cobupaTh U | aHATU3UPOBA
JOKyMEHTaIuei UX 3JIEMEHTOB B MPOEKTUPOBAHUS | AHAJIM3UPOB | Th UCXOJIHBIE
COOTBETCTBUH C HEProoOBEKTOB | aTh JTaHHBIC JIJIS
HOPMAaTUBHOI U UX JJIEMEHTOB B | UCXO/HbIE MIPOEKTHUPOB
JOKYMEHTaITUEH, COOTBETCTBUH C TaHHBIC IS | aHUS
BBITIOJTHSTh HOPMAaTUBHOM IPOEKTHUPOB | PHEProoOBHEK
MIPOCKTHBIE JTOKYMCHTAIlMEH. | aHUs TOB Ml KX
pacueTsl Jomyckatorcs 9HEProoObE | HINEMEHTOB B
3HAYUTEIILHBIC KTOB U KX COOTBETCTBH
OIINOKH, JJIEMEHTOB B | U C
MIPOSIBIISICTCS COOTBETCTBU | HOPMATHUBHO
HEJOCTAaTOYHOCTh | U C i
YMEHHH, 110 Py | HOPMATUBHO | JOKYMEHTAI]
roxkasareJiei, 51 HeH.
oOyuaromuncs nokymeHnrar; | CBoOOIHO
UCIIBITHIBACT uei. OTnepupyeT
3HAYUTEIIEHBIC YMmenus pruoOpeTeH
3aTpyJHEHUS MPU | OCBOEHBI, HO | HBIMU
OTICpUPOBAHUH JIOMYCKAIOTC | YMCHHSIMH,
YMEHHUSIMH MPU o MPUMEHSIET
UX IepeHoce Ha HE3HAYUTE]I | UX B
HOBBIE CUTYallUU. | bHBIE CUTYaIUAX
OImOKH, IMOBBIIICHHO
HETOYHOCTH, | U
3aTPyJTHEHU | CIIOKHOCTH.
s IPU
aQHATUTHYEC
KHX
oTieparusx,
HepeHoce
YMEHUH Ha
HOBBIE,
HECTaHapT
HBIE
CUTYaIlUH.
BJIA/IETh: OO6yuaromuiicst He | OOyuaromucs OO6yuaromm | OOGy4aromuit
MeTojaMu cOopa U | BIajeeT WId B BIIa/ICET cst Csl B TIOJTHOM
aHajanu3a UCXOOHBIX | HEJOCTATOYHOM MeTogamMu cOopa | 4acTUYHO o0neME
JTAHHBIX IS CTETICHH BIaJceT U aHalu3a BIIaJIeeT BIIa/IeCT
MIPOCKTHPOBAHHUS MeToJlaMu cOopa M | UCXOIHBIX METOJIaMHU METOJITaMHU




SHEPTOOOBEKTOB U aHAJIN3a UCXOAHBIX | JaHHBIX UL coopa u coopa u
HX 3JICMEHTOB B JAHHBIX IS MPOSKTUPOBAHUS | aHATTU3a aHajau3a
COOTBETCTBHHU C MIPOCKTUPOBAHUS YHEPrOOOBEKTOB | MCXOIHBIX HMCXOIHBIX
HOPMAaTUBHOM 9HEProOOBEKTOB U | M UX DJIEMEHTOB B | JJAHHBIX JUIS | JaHHBIX IS
JOKyMEHTAIuen HX 3JICMEHTOB B COOTBETCTBHUH C MPOCKTUPOB | MMPOCKTUPOB
COOTBETCTBUH C HOPMAaTUBHOM aHUs aHUs
HOPMaTUBHOMN JIOKYMEHTAIIUEH B | JHEProoObhe | HIHEProoOBEK
JIOKyMEHTaIuen HEIIOJHOM KTOB U UX TOB M UX
o0BeMme, 3JICMEHTOB B | DJIEMEHTOB B
JIOTTY CKaIOTCsI COOTBETCTBU | COOTBETCTBH
3HAYUTEIbHBIC uc uc
OIINOKH, HOPMATUBHO | HOPMATUBHO
MIPOSIBIISIETCS 171 51
HEJIOCTATOYHOCTh | JIOKYMEHTAll | JIOKYMEHTAaIl
BJIAJICHUS Wel, HaBBIKH | MEH,
HaBBIKAMH I10 OCBOEHBI, HO | CBOOOJTHO
pany JIOTYCKAIOTC | MPUMEHSET
IIOKa3aTeew, s IIOJTyYEHHBIE
OO6yuarommiics HE3HAYUTE]l | HaBBIKHU B
HCIIBITHIBACT bHBIE CUTYaIUIX
3HAYUTEIbHBIC OIIIMOKH, ITOBBIILICHHO
3aTpyJHEHUS NP | HETOYHOCTH, | U
MIPUMEHEHUN 3aTPyIHEHU | CIIOHOCTH.
HABBIKOB B HOBBIX | 5 TIpU
CUTYalUsX. aHAJINTHYEC
KHX
oTmepanusix,
nepeHoce
YMEHUU Ha
HOBBIE,
HECTaHJapT
HBIE
CUTYallUH.

IIK-2 - CnoocoOHocTh ympaBisaTh mporeccamu dkciutyaTammu OIIJl B cooTBeTCTBUU C
TEXHOJOTHEN TPOU3BOJICTBA

3HATDb:

METO/IbI
BBITIOJIHCHUSL
pacueToB
TEXHOJIOTUYECCK
oro
o0opyIoBaHUS
IO TUTIOBBIM
METOIUKaM;
METO/IbI
IMPOCKTUPOBAHU
s
TEXHOJIOTUYECCK
oro
o0opyIoBaHUS

OO6yJarommmiics
JIEMOHCTPHUPYET
MOJTHOE
OTCYTCTBUE WUJIN
HEJI0OCTATOYHOE
COOTBETCTBHE
CIIEYIOINX
3HAHUM: METOIBI
BBIMIOJTHEHUST
pacdeToB
TEXHOJIOTUYECKO
ro
00opyaoBaHUS
10 THUIIOBBIM
METOAUKaM;
METO/IbI

OO0yyaroruiics
JIEMOHCTPUPYET
HEIIOJIHOEC
COOTBETCTBHE
CIIEYIOIINX
3HAHWH: METOIbI
BBITIOJTHEHUS
pacueToB
TEXHOJIOTHIECKOT
0 000pyIOBaHHUS
10 THITOBBIM
METOIUKAM;
METO/TBI
MPOEKTUPOBAHUS
TEXHOJIOTHIECKOT
0 000pyI0BaHHUS

OO0yuaroiuiics
JEMOHCTPUPYET
HaCTUYHOC
COOTBETCTBHE
CIIETYOIIHMX
3HAHWHI: METObI
BBITIOJTHEHUS
pacdeToB
TEXHOJIOTHIECKOT
0 000pyI0BaHUS
10 THITOBBIM
METOJINKAM;
METOJIbI
MIPOEKTUPOBAHHUSI
TEXHOJIOTHIECKOT
0 000pyI0BaHUS

OOyuaromuiics
JIEMOHCTPUPYET
IIOJIHOC
COOTBETCTBHE
CIIEYIOIIUX
3HaHWM: METObI
BBITIOJTHCHHSI
pacueToB
TEXHOJIOTHIECKOT
0 000pya0BaHUS
10 THUITOBBIM
METOJIUKAM;
METO/TBI
MPOEKTUPOBAHUS
TEXHOJIOTHIECKOT
0 000py0BaHUS C




c MPOEKTUPOBAHU | C c HCIOJIb30BaHHUEM
HUCITOJB30BAHUC | A HUCIIOJIB30BAHUEM HCIIOJIb30BAHUECM | CTAHAAPTHBIX
M CTaHJIAPTHBIX | TEXHOJIIOTUYECKO | CTAaHAAPTHBIX CTaH/IapPTHBIX CpEeICTB
CpEICTB ro CPEICTB CpencTB aBTOMATH3AINH
aBTOMATH3alMK | 00OPYIOBaHUS C | aBTOMATHU3AIMKM | aBTOMATU3ALUUA | IPOCKTHUPOBAHUS
MMPOCKTUPOBAHU | UCIIOJIB30BAHUC MMPOCKTUPOBAHUA IIPOCKTUPOBAHUA B COOTBETCTBHU C
B M CTaHJIAPTHBIX | B COOTBETCTBUU C | B COOTBETCTBUU C | TEXHUUECKUM
COOTBCTCTBHUHU C | CPCACTB TEXHUYCCKUM TEXHUYCCKUM 3a1aHUCM,
TEXHHUYECKUM | aBTOMATH3AlMK | 3a/IaHUEM. 3aJlaHueM, HO CBOOOIHO
3aJJaHuCM npoexktupoBanu | Jlomyckarores JOITyCKalOTCSl orepupyer
IB 3HAUNUTEIbHEIE He3HAYNTEILHBIE MPUOOPETCHHBIMU
COOTBETCTBHH ¢ | OLIHOKH, omHOKH, SHAHHAMH.
TeXHUYECKUM MMPOABIIACTCA HETOYHOCTH,
3a/aHHEM HEZI0CTaTOMHOCTb | 3aTPY/HEHHs IpH
3HaHUU, 110 pAOYy AHAJTUTUYCCKHUX
IIOKa3aTcCJICH, ornepanuax.
oOyJaronuiics
HUCIIBITBIBACT
3HAYUTCIIBHBIC
3aTpyAHEHU [IpU
OIIEPUPOBAHUN
3HAHUAMHU IIPU UX
TMEPEHOCC Ha HOBBIC
CHUTyallHH.
yMeTh: OOyuarommiics | O0yuaromuiics OO6yuarommiics OOyyvarommiics
BBITIOJTHSATh HE YMEET WJIK B | IEMOHCTPUPYET | AEMOHCTPUPYET | AEMOHCTPUPYET
pacyeTsl HEJOCTATOYHOW | HETIOJTHOE JaCTHYHOE MOJIHOE
TEXHOJIOTUYECK | CTEMICHH YMEET | COOTBETCTBUE COOTBETCTBUE COOTBETCTBHUE
oro BBITIOJTHSATH CJIC Ty FOIITHX CJICTYFOTITHX CJICTYFOTIIHX
00Opy/IOBaHUs | pacyeThbl YMEHHI: YMEHHIA: YMEHHUI:
110 TUIIOBBIM TEXHOJIOTUYCCKO | BBIITOJHATH BBITIOJIHATH BBITIOJIHATH
METOJIUKAM; ro pacueTsl pacueTsl pacueTsl
IMPOCKTUPOBATH 060pyn0BaHI/I$[ TEXHOJIOTUYCCKOI' | TEXHOJOI'MYECKOT | TEXHOJIOTI'MYECKOT
TEXHOJIOTUYECK | IO TUIIOBBIM 0 obopynoBaHus | 0 000pyZOBaHUS | O O0OPYIOBAHUS
(0]§] METOAUKaAM, 110 TUITOBBIM 110 TUIIOBBIM 110 TUITIOBBIM
000pyJIOBaHUE | MPOSKTHUPOBATh | METOJHMKAM; METOIUKAM; METOIUKAM;
c TEXHOJIOTUYECKO | IPOCKTUPOBATH MPOCKTHPOBATh | IPOSKTUPOBATH
UCIONIb30BaHUE | € 000PYIOBaHHE | TEXHOJIOTHUECKOE | TEXHOJIOTUYECKOE | TEXHOJOTHYECKOe
M CTaHJAPTHBIX | C obopynoBaHue ¢ | obopyaoBaHuE C | 000PyIOBaHUE C
CpEICTB UCIIONIb30BAaHUE | HCIIOJIb30BAHUEM | UCTIONB30BAHUEM | HCIIOIH30BAHHEM
aBTOMaTu3alv | M CTAaHAAPTHBIX CTaHJApPTHBIX CTaHAAPTHBIX CTaHOAPTHBIX
MIPOEKTUPOBAHHU | CPEICTB CPEICTB CpencTB CpeICTB
AB aBTOMAaTHU3allun aBTOMAaTU3allul aBTOMaTHU3allun aBTOMaTHu3alnu
COOTBETCTBHUHU C | MPOCKTUPOBAHU | IPOSKTUPOBAHUS | IPOSKTUPOBAHUS | IPOCKTHPOBAHUS
TEXHUYCCKUM 1B B COOTBETCTBHU C | B COOTBETCTBUHU C | B COOTBETCTBUU C
3aJlaHuEM COOTBETCTBUM C | TEXHHUYECKUM TEXHUYECKUM TEXHUYECKUM
TEXHHYECKUM 3aJJaHUEM. 3aJlaHuEM. 3aJlaHUEM.
3aJITaHUEM Honyckatorcs YmMmennsa CB000gHO
3HAYUTEIIBHBIE OCBOEHBI, HO OIlEpUpPYET
OIINOKH, JIOTYCKal0TCA IpPHOOPETEHHBIMU
IMPOABIIACTCA HC3HAYUTCIBHBIC | YMCHUSIMU,
HEJOCTATOYHOCTh | OLITHOKH, MIPUMEHSIET UX B




YMEHHI, 10 psAy | HETOYHOCTH, CUTYaIUsAX
IIOKa3aTeleH, 3aTPyAHEHUS IIPU | IOBBILLIEHHON
oOyyaromuics AQHAIUTUYECKUX | CIIOKHOCTH.
UCTIBITHIBACT oreparnusx,
3HAYUTEIIbHbIC nepeHoce
3aTpyJHEHUS MPU | YMEHUU Ha
OTepUpPOBAHUU HOBBIE,
YMEHUSIMH TPU HECTaH/IapTHBIC
UX IIEpeHoce Ha | CUTyaluHu.
HOBBIC CUTYAIIUU.
BJIA/IETh: OOyuarommiics | OOyuaronuiics OO0yyarommiics OOyyarommiics B
HaBbIKaMU HE BJIaJICET UM | BIIAJeeT YaCTUYHO MIOJIHOM 00beMe
IIPOBEICHUS B HABBIKAMU BIIAJICET BJIaJIeeT
pacueroB HEJOCTAaTOYHOU | MPOBEICHUs HaBbIKAMU HaBbIKaMU
HHEProo0Opya0 | CTEIEHU pacueToB MIPOBEICHUS MIPOBEICHUS
BaHUA IO BJIa/IeeT HHEProobOPyI0Ba | pacYETOB pacueToB
THTIOBBIM HaBBIKAMU HUS 110 TUTIOBBIM | BHEPTOO0OPYI0Ba | PHEPTOOOOPYI0Ba
METOJIUKAM; MIPOBEJICHUS METOIUKAM; HUS TI0 TUTIOBBIM | HUSI 110 TUIIOBBIM
CIOCOOHOCTBIO | PACUYETOB CHOCOOHOCTHIO METOTUKAM; METOTUKAM;
MIPOEKTUPOBATH | DHEProoOOpPyAO | MPOESKTUPOBATH CIOCOOHOCTBIO CIOCOOHOCTBIO
TEXHOJIOTUYECK | BaHUS IO TEXHOJOTUYECKOE | IPOSKTUPOBATh | POCKTHUPOBATH
oe TUTIOBBIM 000pyZOBaHUE C | TEXHOJIIOTUYECKOE | TEXHOJOTHYECKOe
000pyIOBaHUE | METOIMKAM; UCTIOJIb30BaHUEM | 00opyoBaHue C | 000pyIOBaHUE C
c CIIOCOOHOCTBIO | CTAaHAAPTHBIX UCIIOJIb30BAaHUEM | HCIIOIb30BAHHEM
WCIOJIb30BAHNE | IPOSKTUPOBATh | CPEIICTB CTaH/IAPTHBIX CTaHJIAPTHBIX
M CTaHJAPTHBIX | TEXHOJIIOTUYECKO | aBTOMATHU3AI[MN | CPEICTB CpeICTB
CpeacTB € 00opyIOBaHUE | MPOCKTHPOBAHUS | ABTOMATH3AIMKM | aBTOMATU3AIUN
aBTOMATHU3AINH | C B COOTBETCTBUU C | IPOCKTUPOBAHUS | IPOCKTHPOBAHUS
MIPOCKTHPOBAHH | UCTIOJB30BAHUE | TEXHHUECKUM B COOTBETCTBHUU C | B COOTBETCTBHH C
B M CTaHJIAPTHBIX | 33/IaHUEM B TEXHUUYECKUM TEXHUYECKUM
COOTBETCTBHH C | CPEICTB HETIOJTHOM 3aJJaHHEM, 3aJJaHHEM,
TEXHUYECKUM | aBTOMATHU3allu | 00beMe, HaBBIKU OCBOEHBI, | CBOOOTHO
3aJJaHAEM MPOSKTUPOBAHU | IOITYCKAIOTCS HO JIOMYCKAIOTCS | IPUMEHSIET
iB 3HAYUTENbHbIE HE3HAYUTENbHBIC | OTYYCHHbBIE
COOTBETCTBUU C | OIIHOKH, OIIHOKH, HaBBIKHU B
TEXHUYECKUM MPOSIBIISIETCS HETOYHOCTH, CUTYaIUsAX
3aJaHIEeM HEJOCTATOYHOCTh | 3aTPYAHCHHS IIPH | TOBBIMICHHOM
BJIQ/ICHUS AQHAIUTUYECKUX | CIOKHOCTH.
HaBBIKaMH TIO orieparusx,
pany nepeHoce
MoKa3aresieu, YMEHHUH Ha
OO6yyarommiics HOBBIE,
HCIIBITBIBACT HECTaH/apTHBIC
3HAYUTEIbHbIC CUTYAaIIUH.
3aTpyIHEHUS TIPU
MPUMEHEHUN

HABBIKOB B HOBBIX
CUTyanusax.




dopmMa IPOMEKYTOYHOM aTTECTALMM: 3a4eT.

[IpomexxyTouHas aTTecTaiusi o0ydarommxcs B popMe 3auéTa mMpOBOAUTCS 10
pe3yibTaTaM BBIMIOJHEHUS BCEX BUIOB Y4YeOHOW pabOThHI, MPETyCMOTPEHHBIX
y4eOHBIM IIAHOM 10 JAaHHOW AWCIUIUIMHE (MOJIYJIO), TIPU 3TOM YUYHUTHIBAIOTCS
pe3ynbTaThl TEKYIIEr0 KOHTPOJS YCHEBAEMOCTHM B TeueHHe cemecTtpa. OreHka
CTETICHU JTOCTM)KCHHS OOYYaIOIIMMUCS TUIAHUPYEMBIX PE3yJIbTAaTOB OOYUYEHHUS IO
JUCHUIUIMHE (MOJYJII0) TPOBOAMUTCS MpenojaBaTeieM, BEAYyLIUM 3aHSATUS 10
JTUCHUTUIMHE (MOIYJII0) METOAOM IKCIIEPTHOM o1ieHKH. [1o uToram npomexyTouHou
aTTeCTallMM 10 AUCIMIUIUNHE (MOJYJII0) BHICTABIISAECTCS OIICHKA «3aYTCHO» WM «HE
3a4TEHOY.

HIkaJuaa
OLICHUBAaHUSA

Onucanue

BrImosHeHb! Bce BUIBI y9eOHOH pabOThI, MPEAYCMOTPEHHBIEC YI€OHBIM IIAHOM.
CTy#aeHT JEeMOHCTPUpPYET COOTBETCTBHE 3HAHUN, YMEHHH, HaBBIKOB
IPUBEICHHBIM B Ta0IMIaXx IoKa3aTeliel, Omepupyer NpuoOpPETEHHBIMU
3auTeHO 3HAHUSAMH, YMEHUSAMH, HABBIKAMH, IPUMEHSET UX B CUTYALUAX IOBBILICHHON
cioxkHoctu. [Ipu 3TOM MOryT OBITH JOMYIIEHH HE3HAYUTEIBHBIC OIIMOKH,
HETOYHOCTH, 3aTPyAHEHUS [IPU AHAIMTUYECKUX Ollepaluax, IEPEeHOCE 3HaHUU
Y YMEHUH Ha HOBBIE, HECTAHJAPTHBIC CUTYyaLUH.

He BbmonneH oauH mim Oosiee BUIOB y4eOHOW pabOTHI, MPEayCMOTPEHHBIX
yueOHbIM Mm1aHoM. CTYJJeHT JEMOHCTPUPYET HENOJIHOE COOTBETCTBUE 3HAHUH,
YMEHHM, HaBBIKOB IPHUBEIECHHBIM B TaONMIaX IOKa3aTesei, JOIMyCKalTCs
3HAYUTENbHbIE OLIMOKH, MPOSBIAETCS OTCYTCTBUE 3HAHUM, YMEHUH, HaBBIKOB
10 psAy MOKa3aTeeH, CTyIeHT UCIBITHIBAECT 3HAYUTENbHBIEC 3aTPYIHEHUS IIPU
OIEPUPOBAHUHU 3HAHUSAMU U YMEHUSAMH IIPU UX IIEPEHOCE HA HOBBIE CUTYALIUH.

He 3aureno

@DOHIbI OLEHOYHBIX CPEACTB MpenacTaBiieHbl B Ilpunoxenun 2 k paboueit
IIporpamme.

7. YueOHO-MeTOAMYEeCKOE U HH(POPMAILIMOHHOE 00ecIeYeHue
AUCHUIIMHBI

a) OCHOBHAas JiUTepatypa:

1. Monun A.A. I'azocHabxeHue [ DIeKTPOHHBIN pecypc]: yued. — DIeKTpOH.
nan. — Cankr-IletepOypr: Jlans, 2012. — 448 c.

2. Kapramesuu A.H. TonnmBo, cma3o4yHble MaTepHalbl U TEXHUYECKHUE
KUIKOCTU [DIEeKTpoHHBIM pecypc]: yued. mocobue / A.H. Kapramesuu, B.C.
Toscthika, A.B. I'opaeenko. — DnekTpoH. naH. — Munck: HoBoe 3Hanue, 2014.
— 421 c.

3. KybroB A.®. TonmiauBo U TOIUIMBOCKUTAIOIIME YCTPOWCTBA TEIJIOBBIX
arperatoB OONICITPOMBIIIJIEHHOTO Ha3HAuYeHHUsS [DJIEKTPOHHBIA pecypc]: yueo.
nocodue — DneKTpoH. 1aH. — MockBa: MI'TY um. H.D. baymana, 2006. — 44 c.



4. I'a30BbI€ TOIJIMBA U UX KOMIOHEHTHI. CBOMCTBA, OJyYeHHE, IPUMEHEHHE,
sKooTUs [DNIeKTpoHHBIM pecypc]: ciupas. / bakynuna B.H. [u ap.]. — DnexTpos.
nmaH. — Mocksa: U3parensckuit njom MOU, 2016. — 615 c.

5. Ky3emun H.B. TonnmBo, cMa304HbIE W 3KCILUTYaTallMOHHBIE MaTEpUaIbI:
ydaeOHoe mocobue [DnexkTpoHHsiid pecypce]: yued. mocodue / H.B. Ky3pmun, H.U.
CenuBaHoB. — DnekTpoH. naH. — Kpacnospck: Kpacl’AY, 2012. — 238 c.

6. Konmakosa H.B. ['a3ocHaOxkenune: yued. mocodue [IaeKTpoHHbBIN pecypc] /
H.B. KonmnakoBa, A.C. KonnakoB. — DnektpoH. gan. — ExarepunOypr: YpdV,
2014. — 200 c.

0) 10MOJIHUTEIbLHAS JIUTepaTypa:

1. ®okun I'.A. ABTOHOMHBIE UICTOYHUKH AJIEKTPUIECKON U TEMIOBOM SHEPTUU
JUISI  MarucTpasibHbIX —Ta30MpOBOJIOB M  Ta30paclpe/eiUTeNIbHbIX  CTAHIIUM
[DneKTpOoHHBIN pecypc]: MoHOrpadust — DNEeKTpoH. gaH. — MockBa: @U3MAaTINT,
2015. — 164 c.

2. Caxun C.I'. ITpubopsl KOHTPOJISI COCTaBa U KAa4ECTBA TEXHOJOTHYECKUX
cpea [DneKTpoHHBIM pecypc]: yuebd. mocobue — OnekTpoH. gaH. — CaHKT-
[TerepOypr: Jlanb, 2012. — 432 c.

3. JlroroBa T.E. OCHOBHBIE acCHEKTbl MOBBIIIECHUS TEXHOJIOTHYECKOU
HAJIe)KHOCTU rasopacrnpenenurenplbix ceted. [lonsyHoBckuin Anbmanax - 2017T.
Ne2.

4. JIroroBa T.E. CoBpeMeHHbIE MHHOBAIMOHHBIE TEXHOJIOTUU PEKOHCTPYKIUU
pacrpenenuTenbHbIX ra3onpoBoioB. [Ton3yHoBckuil Anbmanax - 2016r. Ne3.

5.CamukoB A.P. TexHonoruueckue TMOTEPU MPUPOAHOTO Taza MpH
TPAHCIIOPTUPOBKE IO Tra3onpoBoAaM. MarucrtpanbHble razonpoBojibl. HapyxHbie
ra3onpoBoAbl. BHYTpHUIIOMOBBIE Ta30IpPOBOJABI [DIEKTPOHHBIA pecypc] —
OnextpoH. naH. — Bonorga: "Undpa-Unxkenepus”, 2015. — 112 c.

B) IPOrpaMMHOe o0ecrnevYeHne 1 MHTePHeT-PeCcypcehl:

[IporpammHoe obecrieueHre He MPeayCMOTPEHO.

HNHTepHeT-pecypchl  BKIIOYAIOT  y4EOHO-METOAMYECKHE MaTephayibl B
AJIEKTPOHHOM BHUJIe, TIpeAcTaBieHHble Ha caiTe (http://mospolytech.ru B pazaene
bubnuoreka - « 9MEKTPOHHBIN KaTajlor.

https://online.mospolytech.ru/

[lone3npie  y4eOHO-METONMYECKHME U  HMH()OpPMALMOHHBIE  MaTepuabl
MPEICTaBJICHBI HA CANTAaX:

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 O0ecedeHue U CIUTLTHHbI

CrnenmanusupoBaHHas ydeOHas Jsabopatopusi kadenpsl «lIpomblnuieHHas
teriosanepretrka» Ayn. AB2406, ocHaieHHas 1a00paTOPHBIMU YCTaHOBKaMU:

- «Onpenenenne K03PPUIMEHTA TEMIIEPATYPOIIPOBOJHOCTH CTAIM METOAOM
PETYIISIPHOTO peXUMaY;

- «Onpenenenue korpdulMeHTa Terionepeaadu npu BeIHYKICHHOM TE€UYEHUU


http://mospolytech.ru/
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

KUJKOCTU B TpyOe (TpyOa B TpyOe)»;

- «Omnpenenenve kKodp¢uIUEHTa TEIUIONEpenadyl METOAOM PETYJISPHOro
pexUMa;

- «Onpenenenre kKodpGuUIUEHTa TEIJIOOTIAYH MPHU My3bIPHKOBOM KHIIEHUU
KUJIKOCTHU Ha IUIUHIPEY;

- «Omnpenenenne KodhPuIUeHTa TEIIONPOBOAHOCTA TBEPIBIX TEJI METOJIOM
HUJIUHAPUYECKOTO CIIOSD.

MynbTumenuiinas ayautopus kadenpsl «[IpoMblliuieHHAs! TETIOAHEPTETUK A
Ayn. AB2415, ocHaiieHHas OPITEXHUKON U MyJIbTUMEIUA Cpe/icTBaMU (ITPOEKTOD,
IIK u np.), skcnepumeHTasibHast koTenbHass Ha 6aze OAO BTU (na ocHoBanuu
JHoroBopa o corpyauaudectse) ¢ cuctemoit KMIT u aBTomatuku.

9. MeToan4yeckne peKOMEHIAUNH [IJISI CAMOCTOSITEJIbHOI padoThI CTY/IEHTOB

1. Mapronmn JILA., CennukxoBa O.b., CasenbeB WN.JI. Merognueckue
pPEKOMEHJAMM 1O OpraHU3alMH  CaMOCTOSITENIbHOW  pabOThl  CTYJEHTOB.
Hanpasnenne mnoarotoBku: 13.03.01 «TemnosnepreTnka W TEIJIOTEXHUKA,
npoduiib «TemnosHepreTnyeckne yCTaHOBKH, CUCTEMBI M KOMILIEKChDY. — M.: U31-
BO MOCKOBCKOI0o mojurexa, - 46 c.

10. MeTtoauveckue peKOMEHIAUH VISl MPENoJaBaTe st

[TpenogaBanue aucuuiInHbl « IHKEHEpHbIE OCHOBBI Ta30CHA0KEHUSI» UMEET
CBOEH LIEJIbI0 O3HAKOMUTH CTYAEHTOB C JIOCTH)KEHUSMHU B 00JacTH MPHUKIAIHOM
TEIUIOPHEPreTUKH,  JOOUThCA  YACHEHHUS  HMMH  OCHOBHBIX  METOJIOB
aBTOMATU3UPOBAHHOIO MPOEKTUPOBAHUS TEIUIOPHEPIETUYECKUX CHCTEM, IMOPSIKa
UX IPUMEHEHUS], IPUBUTH UM MPAKTHUECKUE HABBIKU MCIIOIb30BAHUS ITUX 3HAHUN
K KOHKPETHBIM MTPOU3BOACTBEHHBIM CUTYaLIHSIM.

[IpenogaBanyre TUCIUILIMHEI ocylecTBisieTcss B coorBeTcTBUr ¢ PI'OC BO.

[]envbo METOIMYECKUX PEKOMEHIALUN SIBISIETCS MOBBIIEHHE 3P(HEKTUBHOCTH
TEOPETUYECKUX M TMPAKTUYECKUX 3aHATUH BCJEACTBHE OoJiee YETKOM HX
OpraHu3alliyd MPernoaBaTesieM, CO3/JIaHMs LEJIEBbIX YCTAHOBOK IO KaXAOW TEME,
CUCTEMAaTU3allMM MaTepuaja MO Kypcy, B3aUMOCBS3M TEM Kypca, MOJHOrOo
MaTepUaIbHOrO U METOUYECKOro odecredeHust 00pa3oBaTeIbHOIO MpoLecca.

Cpeocmea obecneueHus 0C80eHUsL OUCYUNTIUHDBL

[Ipy W3ydeHMH IUCLUUIUIMHBI PEKOMEHAYETCS WCIIOJIb30BaTh CIIEIYIOLIUE
CpelcTBa:

— PEKOMEHyEMYIO OCHOBHYIO U JONOJHUTENBHYIO JINTEPATYPY;

— METOJIMYECKHUE YKa3aHUs U MOCOOuS;

— KOHTPOJIbHBIE 3aJIJaHUs ISl 3aKPEIJICHUS] TEOPETUYECKOT0 MaTepHraa;

— 3JIEKTPOHHBIE Bepcuu (eepalibHbIX 3aKOHOB, YUEOHUKOB U METOJUYECKUX
yKa3aHUW Uil BBIMOJHEHUS MPAKTHUYECKUX padOT M CaMOCTOSATEIbHOU padOThI
OakanaaBpoOB.

Memoouueckue pexomenoayuu no opeanu3ayuy U3y4eHus: OUCYUNIUHbL

JInsi MakCUMaJIbHOTO YCBOEHUS JUCIHUIUIMHBI PEKOMEHIYETCS H3JI0KEHHE



JIEKIIMOHHOTO MaTepHalia ¢ JJIEMEHTaMH 00CYKICHUS.

B kadecTBe METOAMKHA TPOBEACHUSA NPAKTHUUYECKUX 3aHATHUM MOXKHO
MPEIOKUTD

1. Cemunap — oOCYXJIECHHE CYIICCTBYIOIINX TOYEK 3PEHUS Ha MPoOIeMy U
MyTH €€ PEIICHUS.

2. Temaruueckue JOKIaAbl, TMO3BOJSIONIME BbIPA0ATHIBATh  HABBIKU
MyOJUYHBIX BHICTYIIJICHUH.

JIisi MakCMMalbHOTO YCBOEHHUS JMCIMIUIMHBI PEKOMEHIYETCsl TPOBEJICHUE
MUCBMEHHOTO oOIpoca (TECTUPOBAHWE) MArWCTPOB IO MaTepuaiaMm JEeKUUd |
npaktuyeckux padot. [Tonbopka BOpocoB sl TECTUPOBAHMS OCYIIECTBIISETCS Ha
OCHOBE H3YYEHHOTO TEOPETHYECKOTO Marepuana. Takol MOAX0J TMO3BOJSET
MOBBICUTh MOTHBAIMIO OakajgaBpOB TMpPU KOHCIEKTHUPOBAHWUU JIEKIIMOHHOTO
Marepuana.

JIns OCBOEHUSI HABBIKOB MOMCKOBOM M MCCIEIOBATEIBCKON JEATEIBbHOCTH
OakaJjiaBp MUIIET KOHTPOJIbHYIO paboTy uiM pedepar mo BeIOpaHHON (CBOOOIHOM)
TEME.

Jlexyuu TpOBOSITCS B OCHOBHOM IMOCPEACTBOM METO]1a YCTHOTO M3JIOKEHHUS C
AJIEMEHTaMH MPOOJIEMHOI0 MOJIX0/1a U OeceIbl.

Cemunapckue  3amsmus MOTYT HWMETh  pasHble  ¢Gopmbl  (paboTa ¢
HCCIIEIOBATENIbCKOW JINTEPATYPO, aHAIW3 JAaHHBIX HOPMATHUBHOW M CIIPABOYHOMU
JUTEPATYyphl, CIyIIaHWE JOKIAIO0B W Jp.), BbIOMpaeMble TMpernojaBaTejIeM B
3aBUCUMOCTH OT UHTEPECOB 0aKaaBpOB U KOHKPETHOM TEMBI.

Camocmoamenvnas paboma 0OakallaBpa BKIIOYAET B C€e0S  DIEMEHTHI
pedepupoBaHus U KOHCHEKTUPOBAHHUS HAYYHO-HCCIEAOBATEIILCKOM JIUTEPATYPHI,
MOJATOTOBKM M HAMKMCAHUS HAYYHBIX TEKCTOB, OTPabOTKY HABBIKOB YCTHBIX
MyOJUYHBIX BBICTYIIJICHUH.

[IpoBepka kauecTBa YCBOCHHS 3HAHUH B TEUECHUE CEMECTPA OCYIIECTBISETCS B
ycTHOU (opMme, myTem oOCyX JeHus MNpoOJeM, BBIBOJUMBIX Ha CEMUHApax u
MUCbMEHHOM, ITyTEM BBITNIOJHEHUS OaKallaBpaMu pa3HbIX MO PopMe U COACPIKAHUIO
paboT W 3aJaHuii, CBSI3aHHBIX C TMPAKTUYECKUM OCBOCHUEM COJIEp KaHUs
JUCUMIUIMHBL.  bakajmaBpbl JIEMOHCTPUPYIOT B  XOJIe TPOBEPKU yMEHUE
aHaJTM3UPOBATh 3HAUMMOCTh U BBISBIIATH CHEHU(PUKY pa3IMUHBIX TPOOJIEM U TEM B
paMKax M3y4aeMoOW JUCHUUIUIMHBI U €€ KOMIIOHEHTOB, 3HAaHUE HAy4YHOU U yueOHO-
METOJMYECKON JUTepaTyphl. TeKyiias mpoBepka 3HAHUN W yMEHUN OakaiaBpoB
TaKXe OCYILIECTBIISIETCS YEPE3 MPOBEICHHUE PAJIa MPOMEKYTOUHBIX TECTUPOBAHUIA.
WrtoroBas arrectauus 1o AUCIUIUIMHE NPEANOIaraeT YCTHbIA 3a4€T WU 3K3aMEH,
Ha KOTOPBIX MPOBEPSIETCS YCBOCHHME Marepuasa, YCBOEHHE O0a30BbIX MOHSTUI
JTUCHUIINHBI.



[Iporpamma coctaBiaeHa B cooTBercTBuU ¢ Tpeboanusimu GI'OC BO ¢ yuetom
PEKOMEH 1Al [TpOOI1 BO o HAaIMPABJICHUIO MOArOTOBKH
13.03.01 «Ternosnepreruka W TeIIOTeXHUKa» U mnpoduato «lIpombinuieHHas
TEIJIO3HEPTETHUKA»

ABTOpBI

Houent kadenps! «II[poMbllieHHAs TEMI0IHEPTETHKAY

K.T.H., JIOLIEHT O.b. CennukoBa
[Iporpamma  oOcyxnena  Ha  3acemanud  Kadeapbl  «lIpomblnuieHHas
TertosHepreTuka». [Ipotokon ot 26 mas 2022 r. Ne 11.

CoryiacoBaHo:

3aBenyromuii kadenpoit «IIpombliiieHHAs TEMI03HEPTEeTUKAY
K.T.H., JIOLICHT JLLA. MaprommH

PykoBoautens OOII E.A. Yyraes



[Tpunoxenue 1

CTpykTypa u cofep:kaHue NUCHUIINHBI « UHKeHepHbIe 0CHOBbI TA30CHA0KEHHS» 110 HANIPABJIEHUIO MOATOTOBKH
13.03.01 «Teni03HepreTuKka U TEMJIOTEXHUKA)

(0axanasp)
Paznen Bunpt yueOHOI paboTHI, Bunpl camocTosiTenbHON paboThI Dopmsbl
B w 8| BKIIOYAas CAMOCTOATEIBHYIO CTYJICHTOB aTTecTaluu
52 C:’( § paboTy CTYJIEHTOB, U
3 s § TPYJIOEMKOCTh B 4acax
J | II/C | JlJa6 | CPC | KCP | K.P. | KIL. | PT'P | Ped. | Kp C) 3
Tema | Jlekuusi. Beenenue 4 1 2 6
1 Cemunap. 4 1 2
Tema | Jlexkuusi. ['oproune rasnl 4 2 2 6
2 CemuHnap 4 2 2
Tema | Jlekumsi. ['opojickue cucTemsl 4 3 2 10
3 ra30CHA0KCHHUS
Cemunap 4 3 2
Tema | Jlekums. I'uapaBiandeckuil pacuer 4 4 2 10
4 ra3oBbIX CETEH
Cemunap 4 4 2
Tema | Jlekums. Perynaropsl naBneHus 4 5 4 10
5 Cemunap 4 5 2
Tema | Jlekums. IIpoMbinuieHHbIE 4 6 2 10
6 CUCTEMBI Ta30CHA0KEHUs
Cemunap 4 6 2
Tema | Jlekums. [lorpebnenne raza 4 7 2 10
7 MPOMBIIUICHHBIMU NMPEAIPUITUIMU
1 o0bekTamu JKKX
CemuHnap 4 7 2




Tema | Jlekums. DKcrutyaTanus CUCTEM 2 10
8 ra3oCHaOXKeHUS
CemuHap 4
®dopma aTTecTanuu
Bcero yacoB o AucuuIInHEe 18 18 72




[Tpunoxenue 2

MUMHHUCTEPCTBO HAYKHM U BBICILIETO OBPA30BAHIS POCCUMCKON OEAEPALIN
OEJIEPAJIBHOE I'OCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXX/IEHWE BBICIIEI'O OBPA3SOBAHIA

«MOCKOBCKHWH NOJJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

Hanpasnenue noaroroku: 13.03.01 TermosHepreTuka u TEIIOTEXHUKA
OII (mpoduiip): «TermnosHepreTHIeCKre yCTAHOBKH, CUCTEMBI U KOMILICKCHD)

®opma 00yyeHus: OuHast

Kadenpa: «[IpombliineHHas TEI09HEPTETUKA»

®OH/J ONEHOYHBIX CPEACTB
O JMCHUITVIMHE

«H:KeHepHBbIEe OCHOBBI Ia30CHA0XKEHM D)

Cocrag: 1. Ilacopt oH/Ta OLIEHOYHBIX CPEJICTB

2. O1ieHOYHBIE CPEJICTBA

MockBa

2022



IHacnopt ¢GoHIa O1LIEHOYHBIX CPEICTB

Tabnuna 1 K TpuIoKEeHHIO 2

NuxeHepHble 0OCHOBBI ra30CHAOKEHUSA

PI'OC BO 13.03.01 TenjioTeXHHKA M TeIJIOIHEPreTHKA

KOMIIETEHIIUH Ilepeyenb komnoHeHTOB| TexHosoruss |@opma OLEHOYHOTO Crenenn ypoBHel 0CBOeHMS
MHIAEKC OOPMYJIINPOBKA dopmupoBanus cpeacTBa KOMIIeTeHI U
IIK-1 | CocoGHOCTE IIIaHUPOBATh M |3HATH: METOJIUKHU cOopa |JIekius, DK3aMeH, ba3oBsIii ypoBeHb: criocoOeH
OCYHMIECTBIATE KOHTPOIIb M aHaJIN3a UCXOTHBIX CEMHHApCKUE TCCTHPOBAHUEC y4acTBOBaTh B cOOpE U aHAIN3E
ACATEIBLHOCTH MEPCOHAJIA 110 JAHHBIX IS 3aHATHS, UCXOIHBIX JaHHBIX I
SKCILTyaTallHt 06HEKTOB [POEKTHPOBAHUS pemenue IPOEKTHPOBAHHS SHEPrOOOBHEKTOB
npohecCHOHATBHOMN
HEProoOBEKTOB U UX CUTYalIMOHHBIX UX 3JIEMEHTOB B COOTBETCTBHUH C
nesitenbaoctr (OI1[]) N N
HJIEMEHTOB B 3ajad, HOPMATUBHOM JIOKyMCHTAIIUCH.
COOTBETCTBUH C CPC [ToBbIlIEHHBIN YPOBEHB: CIOCOOEH

HOPMaTUBHOMN
JOKyMEHTaluen
yMeTb: coOupaTh u
aHAJIN3UPOBATh
WCXOJIHBIC JaHHBIC IS
MIPOEKTU-POBAHUS
SHEPTOOOBEKTOB U UX
3JIEMEHTOB B
COOTBETCTBUU C
HOPMaTUBHOU
JIOKYMEHTAIUEH;
BJIA/IeTh: METOIAMH
cOopa u aHanm3a
WCXOJIHBIX TAaHHBIX JJIs1
MPOCKTUPOBAHUS
HEProOOBEKTOB U UX
3JIEMEHTOB B COOTBET-
CTBUU C HOPMATHUBHOMI
JIOKYMEHTaluen

y4acTBOBaTh B cOOpE U aHAIIN3E
UCXOIHBIX JaHHBIX JJIS
MPOCKTHPOBAHHUS YPHEPTOOOBEKTOB U
UX 2JIEMEHTOB B COOTBETCTBHUH C
HOPMAaTUBHOM JOKYMEHTalMEeW Npu
WCII0JIb30BaHNU TUIOBBIX METOJI0B
KOHTPOJISI peXKUMOB pabOThI
TEXHOJIOTHYECKOTO 000PYA0BaHUS C UX
NOCJEYIOIUM aHAIN30M




[K-2

CriocoOHOCTh yIpaBIIsATh
MpoIleccaMM dKCILTyaTauu
OII/I B COOTBETCTBHH C
TEXHOJIOTHEH TPOU3BO/ICTRA

3HAaTh: METOJIBI
BBITIOJTHEHHS PACYeTOB
TEXHOJIOTHYECKOI0
000pyI0BaHUS 110
THUIIOBBEIM METOIHUKAM;
METOJIBI
MIPOCKTUPOBAHHUS
TEXHOJIOTHYECKOIO
o0opyoBaHus C
HCIIOJIE30BAHUEM
CTaHJapTHBIX CPEJCTB
aBTOMAaTH3aluN
MIPOCKTUPOBAHHUS B
COOTBETCTBHHU C
TEXHUYECKHM 3aJaHHEM

Jlexius,
CEMUHapCKHe
3aHSTHS,
nabopaTopHbIS
3aHSTHS,
pelieHue
CUTYaIlMOHHBIX
3ajad,

CPC

OK3aMeH,
BBINIOJIHEHHE
pacueTHoi paboThl
o
UHAUBUAYAaJIbHOMY
3aJJaHHIO

ba3oBeIii ypoBeHb: criocoOeH
IPOBOJNTH PACUYETHI 10 TUIIOBBIM
METOJIMKaM, IPOCKTUPOBATH
TEXHOJIOTUYECKOe 000py10BaHHUE C
UCIIOJIb30BAHUEM CTAHIAPTHBIX
CPEIICTB aBTOMATHU3AIIH
IIPOCKTUPOBAHUA B COOTBCTCTBHU C
TEXHHYECKUM 3a/IaHHEM B
CTaAaHAAPTHBIX IIPOU3BOJACTBCHHBIX
CHUTYaLUsIX

[loBbILIEHHBIN YPOBEHB: CLIOCOOEH
IPOBOJIUTH PACUYETHI 10 TUIOBBIM
MCTOJUKaM, ITPOCKTUPOBATH
TEXHOJIOTUYECKOe 000pyI0BaHHUE C
UCIIOJIb30BAHUEM CTaH/IaPTHBIX
CPEIICTB aBTOMATHU3AIIH
IMPOCKTUPOBAHHNA B HECTAHAAPTHBIX
IMPOU3BOACTBCHHBIX CUTyallUAX C UX
TIOCJICAYIOIIUM aHAITH30M




[Tpunoxenue 3

TunoBble KOHTPOJILHBIE 3aJaHUS WM HHbIE MATEPUAJIbI, HEO0X0AUMbIE [IJIS
OlleHKHU 3HAHMA, yMEeHUIl, HABBIKOB ¥ (WJIN) ONbITA 1eAITeJILHOCTH,
XapaKkTepu3yKIuX 3Tanbl (JOPMUPOBAHNS KOMIIETEHIUI B IIpoLecce
O0CBOEHHsI 00pPa30BaTe/ILHOI NPOrpaMMbl B paMKaxX Y4eOHOMH THCHHUIJIMHBI

[lepeueHb nMpakTUYECKUX PA0OT MO TUCIUILINHE

1. Onpenenenue yreuek rasa B ra3omnpoBOJE.

2. PaccunrtaTh KOJBLEBOH ra30MpoOBOJ HHU3KOTO JABJICHHUS U ONpPEIEIUTH
JUaMETPhl ra30MpoBOJIA.

3. PaccMOTpeTh BOIIPOC CYyTOYHOM HEPABHOMEPHOCTH ra30noTpeOIeHMS.

4. Onpenenutb TEOPETUUYECKH HEOOXOJUMOE KOJIMYECTBO BO3AyXa [
TIOJIHOTO cropanus 1M® nmpupoaHoro rasa.

5. OmpenennuThs pacyeTHbIE PacxXoipl raza M JUMETPBl Ia30IpPOBOJOB Ha
Y4acTKaX CETH.

6. Onpenenuts napaMeTpsl ra3a IOCIE PEryJIATOpa M BEJINYHMHY IEpErpeBa
IIapoB.

7. Onpeaenutb 00beM MPUPOIHOTO Ta3a IPU HOPMAIbHBIX YCIOBUSX.

Cnucok BONpocoB isl 3a4éTa

3a4eT MPOBOAUTCS MO OHIIeTaM, B KOTOPBIX UMEETCS 2 TEOPETHUECKUX BOMPOCca
u 1 3amaqa.

1. ens u mpuoputTeTsl JHEepreTuyeckou crparerun Poccum Ha mepuon 10
2022 rona.

2. OcHoBHbIe (hakTopsl pazsuTus TOK.

3. DHeprerudeckas 3p(PEeKTUBHOCTD.

4. OcHOBHBIE Ta30BbIe MeCTOpOkAEHUA Poccun.

5. OCHOBHBIE HaIIPaBJIEHHUS UCIIOJIB30BAaHUS I'a3a.

6. Posib razoo6paznoro tormiusa B TOK.

7. Knaccuduxaius roprounx razos.

8. 'oprourie KOMIIOHEHTHI, BXOSIIUE B COCTaB ra3oB.

9. bannacTHble KOMIIOHEHTHI, BXOJSIIUE B COCTAB ra3oB.

10. I'pynmbl BpeHBIX NpUMECEN, COAEPKAIINXCS B Ta3ax.

11. Toprourie s7IeMEHTHI, TPEOOIATAONINE B MPUPOJIHBIX Ta3ax YHUCTHIX U
KOHJICHCATHBIX MECTOPOXKICHUH, B IMOMYTHHIX, a TAK)KE B KOKOCOBBIX, HEPTIHBIX U
reHEpPaTOPHBIX Ta3ax.

12. ®U3NKO-XUMHUYECKUE CBOMCTBA CKUKECHHBIX ra30B.

13. Temmota cropaHusi TNPUPOJHBIX Ta30B YHUCTBIX W KOHJACHCATHBIX
MECTOPOXKICHUH, MOMYTHBIX HEPTAHBIX, COKMHKEHHBIX, KOKCOBBIX M T€HEPATOPHBIX
ra3os.



14
15

. BSI3KOCTBh ¥ TEMI0EMKOCTH T'a30B.
. I[06an MMPUPOJHBIX TI'da30B HYHUCTBIX W KOHACHCATHBIX MGCTOpO)KI[eHI/II\/'I,

cOOp MOy THBIX HE(PTIHBIX TA30B.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30

TpaHcnopT BIaXKHBIX I'a30B.

Kopposust metaina Tpyo u apMaTyphl.

CriocoObI OYMCTKH raza 0T CEpOBOAOPO/IA.
OU3NKO-XUMUYECKU METOJ OCYIIIKH Tra30B.

MarucTtpanbHblil Ta30IIPOBOJ, €70 KOHCTPYKIIHS.
TpancnopTpoBaHuUE ra3a 0 MarucTPajIbHbIM ra30lPOBOAAM.
MeTo/1bl BEIpaBHUBAHUSI HEPABHOMEPHOCTHU Ta30MOTPEOICHHUS .
["opojckue cuctemMbl ra30CHA0KEHHUS.

Krnaccuduxanus razonpoBojoB.

CucreMbl Ta30CHA0XKEHUS TOPOJIOB.

dakTOpHI, BIUSIONINE Ha BEIOOP CUCTEMBI JIJIsi TOPO/a.
XpaHunuiia rasa.

Onpenenenue MPonyCKHON CIIOCOOHOCTH Ta30IPOBOJIOB.
Cuctembl ra3ocHa0XeHUSI.

. Marepuasnbl, UCMOIB3YIOMIMECS MPU CTPOUTEIHCTBE Ta30MPOBOJIOB, HX

JOCTOHMHCTBA U HEAOCTATKH.

31

. IIpokianka ra3onpoBOJOB MO TEPPUTOPUM TOPOJOB U MPOMBIIUICHHBIX

MIPEANPUSITUN.

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

KoHTposib 32 KauecTBOM CBapHBIX COETUHEHHI, CITIOCOOBI CBAPKHU.
IIpaBuiia npoKIIaIKy ra3oIpoBOIOB.
Tumnsl 3amopHOI apMaTypbl U 000pYyI0BaHUS Ha ra30MpOBOAAX.
I"azoBbIE KOJIOALBI.
KonnencatocOopHUKH.
I'mapo3aTBOpBL.
KomneHncaTtopst.
I'mapaBanyecknil pacyer ra3oBbIX CETEH.
PacuerHble pacxompl Tra3a Ha yyacTKaXx CETM C PaBHOMEPHO

pacnpeesieHHOM Harpy3Kou ¥ Ha y4acTKaX CETU C COCPEAOTOUEHHBIMH PACXOJaMH.

41
42
43
44
45

. Onpenenenne norepp JaBJICHMS Ta3a HA TPEHHUE.

. 'mapaBnnyeckoe CONPOTUBICHUE ISl PA3JIMYHBIX PEKUMOB JIBUKECHHUS.

. 'mapaBinyeckuil pacyeT 3aKOJIbIIOBAHHBIX CETEW HU3KOTO JIABJICHUS.

. PacyeT TynukoBBIX Tra30MpoBOIOB.

. 'napaBnnyecKuil pacueT 3aK0JbLIOBAHHBIX U TYIIMKOBBIX CETEH BBICOKOTO

(cpemnero) naBieHMUS.

46
47

. 'mapaBinnueckast yBsi3ka 3aKOJIbIIOBAHHBIX CETEU.
. [lotepu naBiieHUs HA TPEHHE HA YYACTKaxX B CETSIX HU3KOIO U BBICOKOIO

JaBJICHUA.

48
CETEH.
49
50
51

. HOTepI/I AaBJICHUSA B MCCTHBIX COIIPOTHUBJIICHUAX I'OPOACKUX U 00BEKTOBBIX

. Perynsropsl naBneHus.
. 3a7a4a ¥ NpUHIUI PETYJIMPOBAHUS TABJICHUS ra3a.
. Knnaccuduxanus peryiasiTopoB AaBieHUs; IPUHIMI PaOOThI PETYJIATOPOB.



52. OnpeneneHue NpoIyCcKHON CIOCOOHOCTH PETryJITOpa JABICHUS.

53. IlonGop peryiasTopoB AaBICHHUS.

54. [lpunuunuanbHas TexHonoruueckas cxema ['PII.

55. Cxema I'PC, ee o6opynoBanue, aTomarnka u KUII.

56. [IpuHUMNIHATBHBIE CXEMbI MPOMBIIICHHBIX CUCTEM Ta30CHA0KEHUS U UX
KJ1accu(uKaIus.

57. OmnpeneneHue pacyeTHBIX PACXOJOB Ta3a HAa PACUCTHBIX Y4yacTKax B
MEXIEXOBBIX U BHYTPUIIEXOBBIX Ta30MPOBOAAX.

58. Ompenenenue AaBlieHHs B Hauyaje W KOHIIE KaXXJOW CTYNEHU CXEMBbI
ra3oCHa0KeHUs.

59. Onpenenenue BHICOTHI ABIMOBOM TPYOBI.

60. Cxema 0OBSI3KH MEKIIEXOBBIX T'a30IIPOBOJIOB.

61. Pabota korenbHOM. D PexkTUBHOCTH pabOTHI KOTIIA.

62. OnpeneneHre ro0BbIX PacXo0/I0B ra3a NoTpeOUTEIsIMHU.

63. Kinaccudukanus norpedutesneit mo Kareropusim.

64. OmnpeneneHue pacuyeTHOTO YacOBOTO pacxofa Tra3a CETIMH HU3KOIO
JIaBJICHHUSL.

65. PacueTHbIe YacOBBIE pacxXobl ra3za MOTPEOUTENSIMU, TTOACOCTMHEHHBIMU K
CETH BBICOKOTO JIaBJICHUSI.

66. HcnplTaHusg ra3onpoBOJOB IMPU MOJICOCAUHEHHUM HX K ACHCTBYIOIIUM
ra30BbIM CETSIM, IIPOAYBKA.

67. UcnbiTanus u npuemMka B 3kcrutyatauuto ['PII, HacTpoiika mapameTpoB
['PII B mporiecce KcIuTyaTaliii B 3aBUCUMOCTH OT peKMMa MOTpeOIeHus rasa.

68. HeucnipaBuoctu o6opynosanus ['PII.

69. Mephbl 6€3011acHOCTH MPU 00CITYKUBAaHUU CUCTeMBbI razocHabxenus, [ PI1.

70. ABTOMATU3UPOBAHHBIE CUCTEMBI JUCIIETYEPCKOTO yNPABJIEHUS Ta30BbIM
XO3SIUCTBOM.



[Tpunoxenue 4
Bomnpocs! 1j1s1 cCaMOKOHTPOJISE

Tema 1:

1. KakoBa 1iesb 1 MpUOPUTETHI DHEPreTUUECKOM cTpaTerun Poccuun Ha mepros
10 2022 ropa?

2. HazoBuTte ocHoBHbIE akTopsl pazsutus TOK.

3. Uro Takoe 3Heprerudeckas 3pHeKTuBHOCTH?

4. Ha30BUTE OCHOBHBIE Ta30BbIE MECTOPOKIEHHS Poccun.

5. Kakue HanpaBieHHs UCII0JIb30BaHUs ra3a Bel 3Haere?

6. KakoBa pomnb razoo6paznoro tomisa B TOK?

Tema 2:

1. JlaiiTe kiaccuukanuio Bcex roprounx razon. Kakue roproune KOMIOHEHTHI
BXOJIAT B cOCTaB ra3oB? Hanuimure ux XuMu4eckyro Gpopmyiy.

2. Kakue GaniacTHble KOMIOHEHTBI MOTYT BXOJIUTh B COCTaB ra30B?

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

4. Kakue roprouyue 3JeMeHThl MpeoOafaloT B NPUPOAHBIX ra3ax YHCTHIX U
KOHJIEHCATHBIX MECTOPOXKIEHUH, B MIONMYTHBIX, 4 TAKKE B KOKOCOBBIX, HE()TSIHBIX U
IeHEPATOPHBIX Tra3ax?

5. Ilepeuncnure GU3NKO-XMMHUECKHUE CBOMCTBA CKUKEHHBIX a30B.

6. KakoBa B cpenHeM TeIulOTa CropaHvs NPUPOAHBIX Ta30B YHUCTBIX U
KOH/ICHCATHBIX MECTOPOK/ICHUH, MOy THBIX HE(PTAHBIX, CKUKEHHBIX, KOKCOBBIX U
Ie€HEPAaTOPHBIX ra30B?

7. UeM NpHHIMIMAIBHO OTIMYAETCS HU3IIAS TEIJIOTA CrOpaHus Trasa oT
BbIcIIei? Kak onpenenstoT TEImoTy CropaHus ra3oB?

8. Kak m3meHsAI0TCA B psAAe YrieBOAOPOJAOB TEIUIOTa CrOpPaHus, NJIOTHOCTD,
TOKCUYHOCTb?

9. Kakoil 3aKOH TEpMOJMHAMHMKHA MCHOJIB3YIOT I ONPENEIICHUs TIIIOTHOCTH
npocTenmmx razoB? Kak onpeaenuTs NI0THOCTb CMECH Ta30B?

10. JlaliTe moHsITHE BA3KOCTH M TEIIIOEMKOCTH T'a30B.

Tema 3:

1. ITo xakuM MokazaressiM KiacCu(PUIMpPyIOT ra30npoBOIbI?

2. Kakue npuMeHS 0T CHCTeMbI Ta30CHA0KEHHS TOPOIOB B HACTOSIIEE BpeMsi?
HazoBute (akTopsl, BIUsIONME Ha BEIOOP CUCTEMBI JUIS TOPOJIA.

3. [Inst 9yero ucnonb3yroTcs XpaHUauiia raza?

4. Kak ompenenuTh MPOIyCKHYIO CIIOCOOHOCTH Ta30MPOBOI0B?

5. W3 kakux OCHOBHBIX DJJEMEHTOB COCTOUT COBPEMEHHAs CHCTEMA
ra3ocHa0OXeHUsA?

6. JIyist yero MCMONB3YIOT aKKYMYJHPYIOIIYI0O €MKOCTh MOCIEIHEr0 ydacTKa
MarvucTpajgbHOIO ra3onpoBoaa’?

7. Kakue Marepualibl HCIOJB3YIOTCS TMPU CTPOUTEIBCTBE Ta30MPOBOIOB?
HazoBuTe UX TOCTOMHCTBA U HEJOCTATKH.



8. Kak mpoknagpiBalOT Ta3ompoBOAbBI 0 TEPPUTOPUU TOPOJOB H
MPOMBIILICHHBIX TPEAIPUITUIN?

9. Kak ocymiecTBisieTcsl KOHTPOJIb 38 Ka4€CTBOM CBApPHBIX COCUHEHUM, KaKHe
CIIOCOOBI CBapKH BbI 3HAETE?

10. Kakue cyiecTByrOT paBuiia NPOKIAIKH Tra30IpPOBOJI0OB?

11. Kakue Bbl 3HaeTe THUIBI 3allOPHOM apMarypbl U OOOpYIOBaHUS Ha
razonpoBojgax?

12. Pacckaxkute 00 yCTpOWCTBE ra30BbIX KOJIOALICB.

13. lnsg dero ciyxaT KoHAeHcaTocOOpHHKH? Yem OHHM OTIMYAlOTCA OT
TUAPO3aTBOPOB?

14. OOBACHUTE IPUHITUIT JEHCTBUS KOMIICHCATOPOB.

Tema 4:

1. Kak onpenensitoT pacueTHbIE pacXo/Ibl Fa3a Ha y4acTKaxX CETU C pPABHOMEPHO
pacnpeneseHHON Harpy3Koi U Ha y4acTKaxX CETH C COCPEAOTOUEHHBIMU PACX01aMH?

2. KakoBa ucxoHasi popMyJia orpeesneHns OTeph 1aBJICHU Ia3a Ha TpeHue?
Hanumure BblpakeHue kKod(dduireHTa TUApaBIMYE€CKOr0 COMPOTHBICHHS s
pa3IUYHBIX pEKUMOB ABMKeHU. KakoBa ucxoaHas popMyiia onpeieseHus: NoTepb
JIABJICHUS Ta3a B MECTHBIX CONIPOTUBIICHUAX ?

3. Uem xapakTepu3yeTcs THAPABINYECKUN PACUET 3aKOJBIIOBAHHBIX CETEU
HU3KOTO0 AaBiieHHsI? Kak pacCUMThIBaIOT TYIIMKOBBIE Fa30IIPOBOIbI?

4. YeM XxapakTepu3yeTCcsi THAPABIMYECKAN pacyeT 3aKOJIbLUOBAaHHBIX U
TYNHUKOBBIX CETEN BBICOKOT'O (CPEAHETr0) AaBJICHUA?

5. B ueM 3akiroyaeTcs THIpaBIMdecKas yBsA3Ka 3aKOJIbIIOBAHHBIX CETEU?

6. KakoBa npuHIMNUanpHas pasHUIA B PacdyeTe CETe HU3KOIO0 M BBICOKOTO
JTaBJICHUS?

7. Kak nmpakTHUuecKu ONpeAessitoT NOTepU JaBJIECHUsI Ha TPEHUE Ha y4acTKax B
CEeTSIX HU3KOIO U BBICOKOTO JAaBJICHUS?

8. Kak o11eHMBalOT NOTEpH AABICHHUS B MECTHBIX COITPOTHUBIICHUSIX TOPOACKUX
1 00BEKTOBBIX CETel?

9. B yeM cOCTOUT MPUHLIUI TOCTPOCHHS U IPUMEHEHUSI PACUETHBIX TaOJIUIL U
HOMOTpaMm?

Tema 5:

1. 3agaya U TPUHIMUI PEryJIMPOBaHUS NABJICHUS rasa.

2. Knaccudukanus peryiasiTopoB JaBICHUS; TPUHITUI paOOThI PETYIISITOPOB.

3. Kax onpenennTs mpomyCcKHYIO CIIOCOOHOCTh PETYJISITOpa TaBJICHHUS ?

4. Kak nmpakTuuecKu MoJ0NParOT PEryJIsaTOPhI JaBICHHS?

5. IlpunnunuansHas TexHomoruueckas cxema ['PII. Kakoe oGopynoBanue
Bxoaut B ['PII u 11t uero oHO nipeHa3HAuYEeHO?

6. Cxema I'PC, ee o6opynoBanue, atomatuka u KUIIL.

Tema 6:
1. ITpuHIIMIHATBHBIC CXEMBI MPOMBIIIIEHHBIX CUCTEM Ta30CHA0XKEHUS M HUX
KJIacCU(UKaIUsl.



2. Kak omnpenensitoT pacueTHbIE pacxojibl ra3a Ha pacyeTHBIX Y4YacTKax B
MEKIIEXOBBIX M BHYTPHIIEXOBBIX Ta30IPOBOIAX?

3. Kak onpenendroT naBiieHHE B Hadaje M KOHIE KAKIOW CTYIIEHH CXEMBI
ra30CHa0XeHUs?

4. Kak onpenesnsitoT BBICOTY JbIMOBOU TPYObI?

5. Onumure cxemy OOBSI3KH MEXKIIEXOBBIX Ta30IPOBOIOB.

6. Pacckaxute, kak paboraerT KoTenbHas. Kakue KOTIBI UCHOIB3YIOTCS B
HACTOsIIIIee BpeMs?

7. Kak onpenenuts 3pPEeKTUBHOCTD pabOThI KOTJIa?

8. Kakue neuyu ucnosib3yroT B MUILEBON MpOMbIIUIEHHOCTU? Pacckaxure, Kak
OHM pabOTaroT.

Tema 7:

1. Kak ompenensitoT roioBble pacxobl Ira3a pa3IMYHbIMU NOTPEOUTENSIMU?
Kak knaccuuuupytor notpeduTenei no kareropusim?

2. Kak onpenenuth pacyeTHbIM YacOBOW pacxXoJ] ra3a CETIMH HHU3KOIO
JTaBJICHUS?

3. KakoBblI yTH nepexoa OT roJJOBOro K paCi€THOMY 4YaCOBOMY pacxoy?

4. Kak omnpenensitoT pacyeTHblE YacoBBbIE PACXOAbl Ta3a IMOTPEOUTENSIMH,
MOJICOEIUHEHHBIMU K CETH BBICOKOTO JIaBJICHUS?

Tema 8:

1. Kak ocymecTBIsIOT 3KCIUTyaTallui0 CUCTEM Ta30CHA0KEHNs?

2. Kak HCHBITBIBaIOT Ta30MpPOBOABI, NOJCOEAUHSIOT HUX K JACHCTBYIOLIUM
ra3o0BbIM CETSIM, IPOAYBAIOT U IIyCKAIOT 10 HUM ras?

3. Kak mpou3BOJAT UCHIBITAaHUE U NpUEMKY B skcrutyataunto ['PII, HacTpoiiky
B IIPOILIECCE IKCIUTyaTallMy B 3aBUCUMOCTH OT PeXUMa MOTpedIieHns raza?

4. Kakue HeucnpaBHocTH obopyaoBanus ['PII MoryT BCTpeTUTbCS M Kak HX
YCTpaHAThH?

5. Kakue wmepbl 0€30MaCHOCTH CclEAyeT coOnoAaTh MpU 00CITyXKHUBAaHUU
cucTeMbl razocHa0xkenus, I PI1?

6. B dYem CyImHOCTh aBTOMATH3UPOBAHHBIX CHUCTEM JIUCIETYEPCKOTO
YIIPABIICHUSI Ta30BbIM XO3IUCTBOM?



[Tpunoxenue 5
IIpumepsl 3a1a4 1JIs1 NPAKTHYECKUX 3AHATHH
3agaua 1. ['a3ompoBoa BHyTpeHHUM auameTpoM d W IiauHON | 3amonHeH

MeTaHoM. OmnpenenuTh YTEUKy rasza, €ciu Ipu TeMmieparype t; H30bITOUHOE
HavaJbHOE JIaBJICHUE Ta3a paBHO Pj, a mpu TemmepaType t; KOHEYHOE U30BITOYHOE

JlaBJieHUE paBHO P».
Tabomuma 1 - Ucxoquele JaHHBIE

[TapameTpsbl Bapuant
1 2 3 4
Jnametp d, Mmm 700 1200 500 1000
Temneparypa t;, °C 20 25 23 30
JlaBnenue raza P, MIla 0,75 0,9 0,6 0,8
Temneparypa tp, °C 10 8 15 20
JlaBnenue raza P,, Mlla 0,5 0,7 0,4 0,65
JlnuHa razonpoBoja 1, M 1200 500 700 1000

3apaua 2. [locne 3amonHeHus OayuioHa MPOMAHOM OOBEM KUAKOCTH (hasbl
cocraBmin 90 % obObema Oamnmona. Temmeparypa t = 15 °C. C mnoBbllIeHHEM
TeMIIepaTypbl 00bEM MapOBOM MOAYHIKU OyJeT yMeHbliaTbes. Onpenenurts, npu
KaKoi Temneparype 0auioH OyJeT MOJHOCTHIO 3aMOTHEH KUIKOCTHIO?

3apaua 3. OnpenenuTh TEOPETHUECKH HE0OX0IMMOE KOJIMYECTBO BO3IyXa Vs
M3 JUIsl [IOJIHOTO Cropanus 1M® IpMpOIHOro ra3a u ONpeaeauTh COCTaB IPOLYKTOB
ropenus. Koapduuument n3dbiTka Boznyxa o = 1,1. Ha ropenune notpeGusercs
Bo3ayx (t= 15 °C, ¢ = 50 %, d, = 6,4 r/M*). CofepskaHue BIaru B IPUPOIHOM Ia3e
d, = 1,5 /M. CocTaB IpHpOIHOTO Ta3a BEIOPATh COrTIACHO BAPUAHTY.

3amaua 4. Temneparypa npornana B 6ayutone pasHa 30 °C. I1apsi ero mpoxoasT
yepe3 perynarop, rae ux naasieHue cHuwkaercs go 0,128 MIla. Onpenenutsb
temnepatypy CsHg mocnie perynsitopa v BeIMUMHY NeperpeBa napos.

3amaya S. Paccuurtarh Tra3onmpoBOJ CpPEIHETO0 W HU3KOTO JIaBJICHMUS,
CHAGKAIOIEro MPUPOAHBIM razoM (p = 0,73 kr/m®) sxuible KBapTansl pabodero
MoceJika U TPOMBIIIIEHHbIE 00beKThl (puc. 1). M30bITOuHOE NaBlieHHWE Ta3a Ha
Boixoge u3 ['PC 0,28 MIla. 3actpoiika pabouero mnoceika OJHOITAXKHAS C
IIOTHOCTBI0 Hacenenus 300 denosek/ra. YiuempHBINH pacxon raza q = 1,1 w3
/(4-uen.). Ha Tepputropun nocenka UMEIOTCS COCPEIOTOUECHHBIE TOTPEOUTENN ra3a.
dabpuka ¢ pacxoJ0M raza HU3KOro gasiaenus 150 M® /u u 3aBoj ¢ pacxonoM rasa
cpennero masnenus 600 m> /4. [Togaua raza B pacupeaeIuTeIbHYIO Ta30BYI0 CETh
HU3KOTO naBieHust ocyumectBisercs u3 I'PII mox maBinenuem 300 MM BOA.CT.
PacueTHbIli mepenajl 1aBiaeHUs] B CETU ra3onpoBoja HU3koro aasiaeHus AP, = 1000
[Ta. JImHBI CTOPOH KOJIEN Ta30MPOBOIOB U IUIOIIAAN 3ACTPOUKH JKUIIBIX KBAPTAJIOB
BBIOMPAIOTCS U3 TA0JI. 2 B COOTBETCTBUU C BAPUAHTOM.



Tabmuma 2 - JImWHBI y49acTKOB Ta30BOW cetd L, M, W IIIONMIAAN SKUIIBIX
KBapTaJIOB S, ra

BapuanTsl HUcxonable nanHbIe

1 11,22 350, 12,3 = 240, 134: 400, 1475 = 360, 15—6 540 16 7= 550 17 8=
360, 1g9= 200, 191 =390, 1,19 = 140, 1;9-11 = 190, l;;6= 530, 1,05 =
390, Is-11 =190, lgp1 =900, Iy =400, s =5, ss =4, si= 8, sii = 11, siii
= 6, Siv = 9

2 11_2: 280, 12_3: 180 13_4 330 14 5= 280 15 6= 470 16 7= 480 17_3—
280, 139=130,19-1=330, 1,-10=90, 1;0-11 =120, 1;;.6= 490, 1,0_s= 340,
Ig_11= 140, lep1 = 1000, lcpo = 350, s, =3, 56 =3,5, 5= 6,5, sii = 9, siii =
5, siv=28,4

3 11 2= 310 12 3= 210 13 4= 360 14 5= 340 15 6— 520, 16—7: 530, 17—8:

320 lg 9= 180 19 1= 370, 12710— 120, 110,11 = 180 111 6= 510 11() 5=
370, Ig-11 =170, lcp1 = 800, lepr =470, 5. =3,9, ss =4.,4, si="7, s; = 10,
siii = 3,7, Siy = 8,4

Puc. 1. Cxema ra3oBbIX ceTel
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