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1. Ilesiu ocBoOeHMSI AU CIUTLIHHBI

K OCHOBHBIM HeJsIM OCBOCHHS IUCHUIUIMHBI «KOTENbHBIE YCTAHOBKU H
aporeHepaTopbD) CIeAyeT OTHECTH:

— (popmupoBaHNe 3HAHUN O COBPEMEHHBIX MPUHIUIIAX, METO/IaX U CPEICTBAX
NOJIyYEHUs] TEIUIOBOW SHEPIMM B KOTEIbHBIX M TI'E€HEPATOPHBIX CHCTEMAaX
NpOMBINUIEHHBIX 00beKTOB M KKX, NpoeKTMpoBaHWHM HCTOYHHKOB U CHUCTEM
TEIJIOCHA0KEHNUS;

— BBIpa0OTKAa HABBIKOB y CTYACHTOB CaMOCTOSITENBHO (HOPMYJIHUPOBATH U
pemaTh 3aa4u MOBBIIICHUS 3(PQPEKTUBHOCTH TOMYyYEHUsI TEIJIOBOM HSHEPruu B
KOTEJIbHBIX YCTAHOBKAaX, BO3MOYKHOCTH CHIDKEHHMS 3aTpaT Ha MEPEKadKy
TEIUIOHOCUTENS. M MOTEPh IPU TPAHCHOPTHPOBKE M MCIOJIB30BAHUU TEIMIOBOM
SHEPIUH;

— TMOArOTOBKA CTYJAEHTOB K  JEATEIIbHOCTU B  COOTBETCTBHHM  C
KBAIM(PUKALMOHHON XapaKTEPUCTUKON OakalaBpa MO HAINPaBJIEHUIO, B TOM YHCIIE
(GbopMHpOBaHHE YMEHHUI IO BBISBICHUIO HEOOXOJHMMBIX yCOBEPUIEHCTBOBAHUU U
pa3paboTKe HOBBIX, 00Jiee 3(hPEKTUBHBIX METOJIOB U CPEJICTB MOIYyUCHHUS TEIJIOBOM
HHEPrUU B KOTEJIBHBIX YCTAHOBKAX U MaporeHepaTopax.

K ocHOBHBIM 3aayaM OCBOEHUSl TUCHUIUIMHBI «KOTelbHbIE yCTAaHOBKUA H
naporeHepaTopbh) CIeAyeT OTHECTH:

— BbIpa0OTaTh HABBIKU y CTYAEHTOB CAMOCTOSTENbHO (hOPMYIUPOBATh 3a7aun
IIPOCKTUPOBATh M PACCUUTHIBATH MAPaMETPbl KOTEIBHBIX YCTAHOBOK TEILIOBBIX
AIIEKTPUYECKUX CTAHIMM, MPOMBIIIIEHHbIX 00beKTOB U JKKX;

— Hay4MTh MBICIUTHh CHCTEMHO Ha MPUMEpax MHOBBIIIEHUS 3HEPreTHYECKOU
3p(EKTUBHOCTH  KOTEJIbHBIX  YCTAHOBOK C  Y4YETOM  TEXHOJOTMYECKHX,
HKOJIOTUYECKUX U SKOHOMUYECKUX (PAKTOPOB;

— HAy4YuTh aHAJIM3UPOBATh KOHCTPYKLUHMH W TapaMmeTpbl CYUIECTBYIOLIUX
KOTEJIbHBIX YCTAHOBOK M MX 3JIEMEHTOB, pa3padaThIiBaTh U BHEPATH HEOOXOAUMbBIE
U3MEHEHUS] B HX CTPYKType C TO3UMUMNA TMOBBIEHUS 3PPEKTUBHOCTH M
IHEProcOepeKEHNUS;

— JaTth MH(OPMAIMI0 O HOBBIX METOAMKAX MOJY4YEHHUS M MpeoOpa3oBaHUS
TEIJIOBOM SHEPrMM B OTEYECTBEHHOM U 3apyOeKHOM NpakTUKE, pa3BUBATh
CIOCOOHOCTH OOBEKTHBHO OLIEHUBATh MPEMMYILECTBA M HEAOCTATKH KOTEIbHBIX
CUCTEM;

— HAYYUTh aHAJIM3UPOBATH PE3YJIbTAaThl MOACINPOBAHUS, IPOU3BOAUTH ITOUCK
ONTHUMM3ALMOHHOIO PEIICHHUs] JUIsl KOTEIBbHBIX CHCTEM TEIUIOBBIX CTaHLUH,
MIPOMBITIUICHHBIX 00heKTOB U JKKX.

2. Mecto nucunmiuabl B ctpykrype OOII 6akanaBpuara
Juciunnuna «KoTenbHble yCTAHOBKH U TAPOTEHEPATOPHD OTHOCUTCS K YHUCITY

npo(ecCUOHANBHBIX y4E€OHBIX AWCHUIUIMH BApUATUBHOW YacTH OCHOBHOM
oOpa3oBaTeabHOIN MpOorpaMMbl OakajgaBpuara.



Hucuumnuaa «KoTenbHbIE YCTaHOBKM M TIApOTEHEPAaTOPh» B3aUMOCBSI3aHa
JOTHYECKH U COJAEPKATEeIbHO-METOJAUYECKH CO CICAYIOUUMH TUCHUIUIMHAMU U
npaktukamu OOIT:

B BapuaTuBHO# yacTu 6a30BOr0 IMKIIA:

— DHeprocOepekeHre B TEIIOOHEPTETUKE U TETUIOTEXHUKE;

— O0opy1I0BaHKE U YCTAHOBKH BOJIONIOATOTOBUTEIBHBIX CUCTEM,

— TexHonmornyeckue 3HEPrOHOCUTEIH U YHEPTOCUCTEMBI MIPEATIPUATHIA;

— HarneraTenu u TeIioBbIie ABUTATENH;

— VICTOYHHKY ¥ cCUCTEMBI TerutocHabkeHus npeanpustuid u XKKX;

— TenmmomaccooOMeHHOE 000pYAOBaHNE TIPETPHUITHH.

3. Ilepedyens MUIAHMPYEMBbIX Pe3yJIbTATOB 00YUYEHHS M0 JUCHUIINHE
(Moay.110), COOTHECEHHBIE C IVIAHUPYEMBbIMH pPe3yJbTATAMU OCBOCHHSA
00pa3oBaTeIbHOM NPOrPaAMMBbI

B pesynbraTe OCBOEHUSA JUCHMIUIMHBI (MOIYJs) Yy  OOydarouuxcs
dbopMUpYIOTCS  CIACAYIOUIME KOMIIETCHIIMM U JOJDKHBI OBITh  JOCTUTHYTHI
CIEAYIOIINE Pe3yiabTaThl OOy4YeHHUs Kak 3Tan (OPMUPOBAHUS COOTBETCTBYIOIIUX
KOMITETCHIIN:

B pesyabTare ocBOCHUA

o0pa3oBaTesbHOI
Kon DOIDAMMEL Ilepeyenb MJIAHMPYEMBIX Pe3yJIbTATOB
KOMIEeTeHI[HH porp: 00y4eHMs Mo JUCIUIIMHE
00y4yarouuiics J0/1KeH
00J12a1aTH
3HATh:
® METO/bI BHIIIOJHEHHUS TIAHOBBIX

WCIIBITAHUN U PEMOHTOB
TEXHOJIOTMYECKOTO 000PY10BAHUS,
MOHTa)KHBIX, HaJIA[IOYHBIX U ITyCKOBBIX

Croco0eH
pabor.

JIEMOHCTPHPOBATH

yMeTh:
®  BHINOJHATH U IUTAHUPOBATH BBHITIOJTHEHUE
IUTAHOBBIX UCTBITAHUN U PEMOHTOB
TEXHOJIOIMYECKOro 000py10BaHus,
MOHTa)KHBIX, HaJIaJJOYHBIX U ITyCKOBBIX
pabor.
BJIa/1eTh:
® HaBBIKAMU MPOBEJICHUS IJIAHOBBIX
WCIIBITAHUN U PEMOHTOB
TEXHOJIOTMYECKOTO 000Dy I0BAHUS,
MOHT)KHBIX, HaJIAIOYHBIX U ITyCKOBBIX

MIPUMEHEHHE OCHOBHBIX
Croco00B MOJTyueHus,
OIIK-3 npeoOpa3oBaHus,
TpaHCIOpTa U
UCIOJIb30BAHUS TETJIOTHI
B TETUIOTEXHUYECKUX
YCTAHOBKaX M CUCTEMAaX

pabor.
CIOCOOCH yUUTHIBATh 3HATh:
OIIK-4 CBOICTBa e METOIbI BBIIIOJIHEHUS IIAHOBBIX
KOHCTPYKLHOHHBIX WCTIBITAHUN U PEMOHTOB




MaTepHaJioB B
TCIINIOTCXHNYCCKUX
pacyerax ¢ yueTom
JUHAMHUYCCKUX U
TEIUIOBBIX HArpy30K

TEXHOJIOTHUYECKOT0 000pyI0BaHUS,
MOHTA)KHBIX, HaJIaIOYHBIX U ITyCKOBBIX
pabor.
yMeTh:
®  BBINOJHATH U IUIAHUPOBATH BHITIOJTHEHUE
IUTAHOBBIX UCTIBITAHUHA M PEMOHTOB
TEXHOJIOTHYECKOT0 000pyI0BaHHUS,
MOHTa)XHBIX, HAJIQJIOUYHBIX U ITyCKOBBIX
pabor.
BJIA/IeTh:
® HABBIKAMU IPOBEICHUS IUIAHOBBIX
HCIIBITAHUN U PEMOHTOB
TEXHOJIOTUYECKOT0 000py10BaHUS,
MOHTA)KHBIX, HaJIaIOYHBIX U ITyCKOBBIX

pabor.
IK-3 CIIOCOOHOCTH 3HATh:

IJIAHUPOBATh U ® METOJUKH cOOpa M aHaIM3a UCXOIHBIX

OCYIIECTBISATH KOHTPOJIb JAHHBIX JJIs1 IPOEKTUPOBAHUS

NEeATEIbHOCTH MepcoHaa SHEPTrOOOBEKTOB U MX JIECMEHTOB B

I10 3KCIUTyaTaluu COOTBETCTBUU C HOPMATHUBHOU

KOTJIOB, pa0OTAOIINX HA JOKyMEHTaIen

raz000pasHOM, JKUJIKOM | yMeTh:

TOILIMBC U e coOHupaTh M AaHAIM3UPOBATH UCXOTHBIC

SJICKTPOHArpeBe JTaHHBIC 71 IIPOCKTHPOBAHUS
9HEProoOBEKTOB U UX IEMEHTOB B
COOTBETCTBUU C HOPMAaTUBHOU
JIOKYMEHTalUEeH;

BJIA/I€Th:
e MeTolaMu cOOpa M aHAIU3a UCXOIHBIX
JAHHBIX JJIs1 IPOEKTUPOBAHUS
SHEPTOOOBEKTOB U MX FJIEMEHTOB B
COOTBETCTBUU C HOPMAaTUBHOU
JIOKYMEHTalHen
[1K-4 CIIOCOOHOCTH YNPABIAThH | 3HATH:

MPOIIECCOM
9KCILTyaTallii KOTJIOB,
paboTaronux Ha
ra3000pa3HOM, KHUJIKOM
TOILTUBE U
ANIEKTPOHATPEBE

®  METOJIbI BHITIOJHEHUS PACUETOB
TEXHOJIOTHYECKOro 000pyA0BaHUS 10
TUTIOBBIM METO/IMKAM;

®  METOJIbI MPOEKTHUPOBAHUS
TEXHOJIOTUYECKOT0 000py10BaHMS C
HCIIOIb30BAaHUEM CTAH/IAPTHBIX CPEICTB
ABTOMATHU3allMU MPOEKTUPOBAHNUS B
COOTBETCTBUU C TEXHUUECKHUM 3aJJaHUEM.

yMeThb:

®  BBINOJHATH PACYEThI TEXHOJIOTUUECKOTO
000pyTIOBaHUS 110 TUTIOBBIM METOIUKAM,

® TIPOEKTHUPOBATH TEXHOJIOTHYECKOE
000pyI0BaHUE C UCTIOIb30BAHUEM
CTaHJApTHBIX CPEJCTB aBTOMATHU3AlUU




MPOCKTUPOBAHMUS B COOTBETCTBUH C
TEXHUYCCKUM 3aJaHUCM.
BJIA/IeTh:

® HaBBIKAMH MPOBEACHUS PACUCTOB
9HEProoOOPyI0OBaHUS IO TUIIOBBIM
METOTHKAM;

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

[1K-5 CIOCOOHOCTh 3HATh:
IUIAaHUPOBATH U e MeTo/Ibl OCBOCHHSI U JJOBOJKU
OCYIIECTBISTH KOHTPOIIb TEXHOJIOTMYECKHUX MPOIIECCOB
NEATEIBHOCTH IIEPCOHANIA | yMETh:
I10 BKCITyaTaluu e [IpoBOAUTH JOBOAKY TEXHOJIOTHUYECKUX
KOTJIOB, pa0OTAOIINX HA IIPOIIECCOB
TBEPJOM TOILJIUBE BJIA/1eTh:
e MeTonamu npoBeaeHUs paboT 1o
JIOBOJIKE TEXHOJIOTMUECKUX MPOIIECCOB
I1K-6 CHOCOOHOCTH YIIPABJIATH | 3HATh:
IIPOLIECCOM ® METO/bI BBHIIIOJIHEHHUS MJIAHOBBIX
AKCIUTyaTaluu KOTJIOB, UCTIBITAHUN ¥ PEMOHTOB
paboTaronux Ha TEXHOJIOTMYECKOro 000pyA0BaHus,
TBEPAOM TOILJIUBE MOHTa)KHBIX, HAJIQJIOYHBIX U ITyCKOBBIX
pabor.
yMeThb:
®  BBINIOJIHATH U TUIAHUPOBATH BHITIOJTHCHHE
TUTAHOBBIX UCTIBITAHUIN M PEMOHTOB
TEXHOJIOTHYECKOTO 000pyI0BaHUS,
MOHTa)KHBIX, HAJIQJIOYHBIX U MTyCKOBBIX
pabor.
BJIA/IETh:
® HaBBIKAMU MIPOBEJCHUS TIIAHOBBIX
UCTIBITAHUHN ¥ PEMOHTOB
TEXHOJIOTHYECKOT0 000pyI0BaHUS,
MOHTa)KHBIX, HAJIQJIOYHBIX U MTyCKOBBIX
pabor.
[K-7 CIIOCOOHOCTH K 3HATh:

BBITTOJTHEHUIO
THAPAaBINICCKUX
pacyeToB, pacyeToB
TCIIJIOBBIX CXEM C
BbIOOpOM 000pYTOBaHUS
U apMaTyphbI

® MCETOABI BBITIOJIHCHUS IIJIAHOBBIX
UCTIBITAaHUI ¥ PEMOHTOB
TEXHOJIOTMYECKOro 000py10BaHus,
MOHTa)KHBIX, HATAJOYHBIX U ITyCKOBBIX
pabor.

yMeTh:

®  BBINOJHATH U TUITAHUPOBATh BBIIIOJIHEHHE
MJIAHOBBIX MCIBITAHUH 1 PEMOHTOB
TEXHOJIOTMYECKOTO 000PYI0BaHUS,




MOHTAKHBIX, HAJIZOYHBIX U ITyCKOBBIX
paoor.
BJIAJIETh:

® HAaBBIKAMU IIPOBEJCHUS IUIAHOBBIX
HCIIBITAHUN U PEMOHTOB
TEXHOJIOTUYECKOro 000py10BaHHUs,
MOHTAKHBIX, HAJIAJJOYHBIX U ITyCKOBBIX
pabor.

4. CTpyKTypa U cojiep:KaHue QU CHUIIINHBI

OO0mast TpyI0EMKOCTh TUCITUTIIIMHBI COCTABIISIET 8 3aUeTHBIX SAUHUIL, T.¢. 288
aKaJeMu4YecKnx 4acoB (M3 HuX 14 waca — jeknuu, 14 4dacoB — J1abopaTOpHBIC
3aHATHSA, 63 Yaca — mpakTHIeckue 3ausaTus1, 260 9acoB — caMocTosATeIbHAs padoTa
CTYJICHTOB).

CtpykTypa u cojepkaHue AucHMIUIMHBI «KoTeabHble YCTaHOBKM U
naporeHepaTopbhy Mo CpoKaM U BUjiaM paboThl oTpakeHsl B [Ipunoxkenuu 1.

Coneprxanue pa3esioB JUCHUILIHHbBI

Tema 1. Beenenue

[Ipenmer, 3agaum U coaepKaHUE JUCUUILUIMHBI. MECTO KOTEIBHBIX YCTAHOBOK
CTpYKType »3Hepretudeckoro komiuiekca npeanpustuda u JKKX. [IpuHuumns
() PEKTUBHOTO HUCIIOIB30BaHUS TEIJIOBOM SHEPIrUM B KOTEJIBHBIX yCTaHOBKAaX U
naporeneparopax. OCHOBHbIE TEPMUHBI U OIPEICIICHHUS.

Tema 2. O01mue mo10kKeHUs padoThl TEMJIOTeHEPUPYIOLIUX YCTAHOBOK

['a30BO€ X035MCTBO KOTEIBHBIX. YTOJBHOE XO35IMCTBO KOTEIBHBIX. Ma3yTHOE
X03MCTBO KOTENbHBIX. MecTo KoTiia B TerioBo cxeme TOC. [IpuHiunuaibHas
CX€Ma COBPEMEHHOW KOTEIbHOW YCTaHOBKHM. ApmaTypa H TapHHUTypa
KOTJIoarperara.

Tema 3. KOHTPO/IbHO-U3MePHUTEIbHbIC NPUOOPHI KOTEIbHOM
[Tpubops! 6e3onacHocTi. CUCTEMBI aBTOMATHKHU U PETYJIUPOBAHUS.

Tema 4. I'opeHne OpraHn4ecKoOro TOMJINBa

OOmue moHsATHUA Teopuu TopeHusi TormBa. COCTaB TBEPAOTO U KUIKOTO
toruBa. CBOMCTBA )KUKOTO ToTuiMBa. COCTaB M CBOMCTBA ra3000pa3HOIo TOILIMBA.
TemnnoTa cropanust Toria. CocoObl CKUTaHUS OPraHUYECKOro ToriuBa. Pacuer
ropeHus opranudeckoro tormba. Koadduiment n30biTka Bo3myxa.

Tema 5. TennoBoii 0ajIaHC TeNJIOreHEPATOPA
YpaBuenue temnoBoro 0ananca. KoadduimeHT none3sHoro AeicTBUSA U pacxo

TOIUJIMBA TEIIOreHepaTopa. TerioBble MOTEPU TEMIOreHEPATOPa.

Tema 6. TonnouHbIE U TOPEIOYHBbIC YCTPOHCTBA



Tonounsie ycTporcTBa. ['openmouyHble ycTpoucTBa. ['a30Bble 3amalibHbIC
ycTpoiicTBa. ['azoma3yTHble TOpenku. YroibHble ¢GopcyHku. CHUCTEeMBbI MOJadu
TBEPJOIO TOILIMBA. TAroyThEBbIE YCTPOUCTBA.

Tema 7. IlapoBble TEIIOreHEPATOPHI

[Ipuaun  paboThI TApOBOTO TEIUIOTEHEpaTopa. YCTPOHUCTBO W padora
napoBoro Ttemoreneparopa JIKBP-10-13-250 I'M. VcrpoiictBo u pabota
teriorenepatopa JJE-10-14 I'M. YcrpolictBo u padbota TeroreHeparopa bI'M-35.
YerpoiicTtBo 1 padborta koTina E-1-9.

Tema 8. Boaorpeiinbie TemJI0reHepPaToOpbI
OcoOeHHocTH  pabOThl  CTAJBHBIX  BOJIOTPEHHBIX  TEIJIOT€HEPATOPOB.

VYerpoiictBo u pabota terorenepatopa [ITBM-50. YerpoiictBo u padoTa koTia
KB-I'M-10-150. YcrpotictBo u pabota xotiaa KB-I'M-50-150.

Tema 9. XBocTOBBIE IOBEPXHOCTH HATpeBa
Koppo3zus MMOBEPXHOCTEN Harpesa. Boasuelie 3KOHOMAaM3epHI.
Bosznyxononorpesarenu. [laponeperpesarenu.

Tema 10. TpyOonipoBOaAbI KOTEJIbHOM
Knaccudukanusa TtpyOonpoBojgoB KoTenbHOU. [lapompoBoabl KOTEIBHOM.
[TutaTenbHbIe TPYOOIIPOBOIBI KOTENHLHOM. J[peHaXkHbie TPyOOIPOBOIbI KOTEIHHOM.

Tema 11. TennoBoii pacyer TeNJI0reHepaTopa

Opranunsanus npoektupoBanns. CocTas TOIUIMBA, IAPAMETPBI TEIJIOHOCUTENS
U KOHCTPYKTHBHBIE XapaKTEepUCTUKU TerjoreHeparopa. Pacuer o0beMOB u
SHTAJBIIUA MPOJYKTOB CropaHusi Bo3ayxa. TerioBoi OalaHC M pacxoj TOIUIMBA.
Pacuer TonounbIx kamep. Pacder KOHBEKTUBHBIX TOBEPXHOCTEN HArpeBa MapOBBIX
Y BOJIOTPEUHBIX KOTJIOB. DHEProcOepeKeHHE B KOTIIAX.

5. O0pa3oBaresibHbIE TEXHOJIOTUU

Metonuka mipenogaBaHus IUCHMIUIMHBL  «KOTeNnbHBIE YCTAaHOBKH U
MapoOTreHEPATOPb» U peanu3alus KOMIIETEHTHOCTHOTO IMOJXO0J/la B M3JI0KEHUU U
BOCIIPUATHHN MaTepHalia IpeaycMaTpUBaET UCIOJIb30BAHUE CIEAYIOIINX aKTUBHBIX
Y MHTEPaKTUBHBIX (HOPM MPOBEJEHUS TPYIIOBBIX, MHIUBUAYATbHBIX, &y TUTOPHBIX
3aHATHI B COYETAHMM C BHEAYJUTOPHON paboTOil ¢ 1enbio (HOPMHUPOBAHUS U
pa3BUTHS MPO(HEeCCUOHATBLHBIX HABBIKOB 00YYaIOIIUXCS:

— TMOJTOTOBKA K BBIMIOJTHEHHUIO TIPAKTUYECKUX Pa0O0T B ayIUTOPHSIX By3a U HA
MOIITHOCTSIX TPEANPUITUN-TIAPTHEPOB,;

— 3aIUTa U MTHAUBUIyaIbHOE 00CYKIEHHUE BBIMOJHIEMBIX 3TAllOB PaCU€THOTO
3a7aHus;

— MOJATrOTOBKA, MPEACTaBICHUE U 00CYKIECHUE MTPE3CHTAIIMI HA CEMUHAPCKUX
3AHSTHUAX;



— OpraHu3alys 1 MPOBEICHUE TEKYIIET0 KOHTPOJIs 3HAHUM CTYAEHTOB B (hopMe
0JIAaHKOBOT'O TECTUPOBAHUS;

— HCIIOJIb30BAHUE HMHTEPAKTUBHBIX (OPM TEKYIIEro KOHTpoisi B ¢opme
ayJTUTOPHOTO Y BHEAYIUTOPHOTO UHTEPHET-TECTUPOBAHUS;

— TPOBEACHHE MACTep-KIACCOB SKCIEPTOB U CIICHUAIMCTOB MO METO/IaM
COBPEMEHHOTO MpoeKTupoBaHus u 3D-mMoaenupoBaHus KOTEIbHBIX YCTAHOBOK U
CHCTEM, a Takke () (PEKTUBHBIX METOI0B IKCILTyaTallui 000PYI0BAaHUS U OOBHEKTOB
HHEPreTUYECKUX MPOMBIIIIEHHBIX CUCTEM.

VY nenbHbIN BeC 3aHATHH, TPOBOAUMBIX B MHTEPAKTUBHBIX (POpMax, OrpeaesieH
IJIABHOM 1enbio  00pa30oBaTeNIbHOM IMPOrpaMMbl, OCOOEHHOCTbEO KOHTHUHI€HTA
oOydaroummuxcss M COAEpKaHUEM JTUCHUIUIMHBI «KoTenbHbIE YCTaHOBKH U
aporeHepaTopsl» U B IEJIOM M0 JucuuiuinHe cocrtaBiasieT 50% ayauTopHbIX
3aHATUN. 3aHATHUS MPAKTUUYECKOIO THUIA COCTaBIIOT 33% 0T 00beMa ayIUTOPHBIX
3aHATHM.

6. OueHouYHbIE CpeacTrBa AJs TEKYIIETI0o KOHTPOJISA YCIIEBA€EMOCTH,
HpOMe)KyTO‘{HOﬁ aTreCTallum 110 uToraMm OoCBOCHUA JUCIHUIIJINHBI U yqeﬁﬂo-
MeTOoAMYecKoe o0ecreyeHue CaMOCTOATEIbLHOM paﬁoTLl CTYACHTOB

B mporecce oOydeHUs UCHONB3YIOTCS CIEAYIOIIME OIEHOYHBIE (DOPMBI
CaMOCTOSITENIbHOM pabOThl CTYJEHTOB, OLIEHOYHBIE CPEACTBA TEKYIIEr0 KOHTPOJIS
YCIIEBAEMOCTH U MTPOMEKYTOUHBIX aTTECTAIINN:

B dueTBepTOM cemecTpe:

- MOATrOTOBKA W BBICTYIJIECHHE HA CEMHUHAPCKOM 3aHSTHU C MpE3CHTaluuend U
oOcyX/eHneM Ha TeMy «Bubl COBPEeMEHHBIX KOTEIbHBIX YCTAHOBOK U CHUCTEM)
(MHAUBUIYATBEHO IS KAXKI0TO 00YUaroIIerocs);

- BBITIOJIHEHHUE PacYeTHOrO 3a/1aHusl « TemnoBoil pacyeT KOTEIbHON YCTAHOBKHU
(o0 BapuaHTaM)».

OueHoYHbIE CpEACTBAa TEKYUIEro KOHTPOJIS YCIEBAEMOCTH BKIIIOYAIOT
KOHTPOJIbHBIE BOMPOCHI U 337aHusl B opMe OJIaHKOBOTO M (MJIM) KOMITBIOTEPHOTO
TECTUPOBAHMS, JUIsI KOHTPOJIS OCBOEHUSI 00YYaIOIIMMUCA Pa3/iesiOB JUCUUILINHBL,
3alllMTa OTYETOB MO pacYETHOU padore.

OOpa3ipl TECTOBBIX 3aJaHMM, 3aJaHUN PACUETHBIX pabOT, KOHTPOIbHBIX
BOIIPOCOB M 3alaHUM 11 TPOBEACHUS TEKYLIEro KOHTPOJIsS,, IMPUBEIACHBI B
MPUIOKECHUSIX.



6.1. @oHJ OLIEHOYHBIX CPEACTB JJIA MPOBEACHUS MPOMEKYTOYHOM aTTeCTAlUM
00y4arouuxcs no JMCHUIJINHE (MOIYJII0)

6.1.1. IlepeyeHb KOMIETEHUUH C YKa3aHUEM 3TANOB UX (popMHUpPOBaHUS B
npouecce 0CBOCHHS 00pa3oBaTeIbHOIH NPOrpaMMbl

B pe3ynbprate OCBOCHHS TUCIUTLIIMHBI (MOIYJIs) (DOPMHUPYIOTCS CISAYIOIINAE
KOMITETECHIIUH:

Kon B pesyabTare ocBoeHus1 00pa3oBaTeJbLHOM IPOrpaMMbl 00y4arouiics
KOMIIeTEeHIIUH J0JIZKeH 00J1a1aTh

CIOCOOCH EMOHCTPHPOBATh MPUMEHEHUE OCHOBHBIX CIIOCOOOB IMOJIYYCHUS,
OIIK-3 npeoOpa3oBaHus,  TpPaHCIOPTA U UCHOJb30BAaHUS  TEIJIOTHI B
TEIJIOTEXHUYECKUX YCTAaHOBKAX M CHCTeMax

CIIocooeH YUUTBIBATH CBOMCTBA KOHCTPYKIMOHHBIX  MAaTCpuaIOB B
TCINIOTCXHHUYCCKHUX PACUYCTaAX C YUCTOM JUHAMHUUYCCKUX W TCIINIOBBIX HAI'PY30K

OIIK-4

CIIOCOOHOCTh IUIAHMPOBaTh M OCYIIECTBISATH KOHTPOJIb JAEATEIHLHOCTH
[1K-3 NEepCOHAIA MO SKCIUIyaTallMd KOTJIOB, PabOTAomMX Ha Ta3000pa3HOM,
’KHJIKOM TOTUIMBE U JIEKTPOHArPEBE

CIIOCOOHOCTD YHOpaBJIdgTh NPpOHECCOM 3KCILTyaTalluu KOTJIOB, pa60Ta101111/1x Ha

[1K-4
ra3006pa3H0M, JKUIKOM TOIINIMBE U 3JICKTPOHAIPCBC

MK-5 CIIOCOOHOCTH INIAaHUPOBAaTb MW OCYWICCTBIIATL KOHTPOJIb JACATCIbHOCTHU
IepcoHalia 110 3K CIlIyaTaluu KOTJIOB, pa60Ta101uHx Ha TBEPJAOM TOILJIMBC

[K-6 CIIOCOOHOCTH YHOPaBJIATh NPpOHECCOM 3KCILTyaTalluu KOTJIOB, pa60Ta101111/1X Ha
TBEPAOM TOIIJIMBE

MK-7 CIIOCOOHOCTE K  BEITIOJHEHUIO TUAPABIMYCCKUX  pacuy€ToOB, pacyCTOB

TEIUIOBBIX CXEM C BBIOOPOM 00OPY0BaHUS U apMaTyphl

B nporniecce ocBoeHmst 00pa3oBaTebHOMN MPOTPAMMEBI JaHHBIC KOMITCTCHIIUH, B
TOM YHCJIC UX OTACIBHBIC KOMITOHEHTBI, (HOPMHUPYIOTCS TIOATAITHO B XOJ€ OCBOCHUS
OOyYarOIIMMHUCS TUCHUIUIMH (MOJyJIeH), MPAaKTUK B COOTBETCTBUMU C YUEOHBIM
IJIAHOM U KaJICHJIapHBIM rpaduKkoM yueOHOTO Tpoliecca.

6.1.2. Onucanue noka3areJieid 1 KpUTEpHeB OLICHMBAHNS KOMIIETEHIIHI,
(popMupyemMbIX 110 HTOraM OCBOEHHS TUCHUILINHBI (MOAYJIs1), ONMCAHUE KA
OLlCHUBAHUS

[Toxa3aTenem OIIGCHMBaHWS KOMIICTCHIIMA Ha pA3JIMYHBIX JTamax HX
(bOopMHPOBaHUS SBISAETCS TOCTHKCHUE 00YUJarOIIMMHUCS TUTAHUPYEMBIX PE3yIbTaTOB
o0y4eHUs MO JUCHUILIUHE (MOTYJIIO).



OIIK-3 - cmoco0eH JeMOHCTPHPOBATH NpPHMEHEHHE OCHOBHBIX CIOCOOOB MOJIy4eHHs,
npeodpa3oBaHusi, TPAHCIOPTA M MCHOJb30BAHUS TEIIOTHI B TEIVIOTEXHHYECKHX YCTAHOBKAX M
cucremMax
IToka3zareJib Kputepun onennBanus
Ouenka Ouenka Ouenka Ouenka
«HEYI0BJEeTBOPH | «yAOBJIETBOPUTE | «XOPOUIO» HJIH «OTJIUYHO»
TeJIbHO» WJIH JIbHO» WJIH NOBBIIIEHHBbI | MJIH BHICOKHH
OTCYTCTBHE HHM3KO#l yPOBeHb YPOBEHb YPOBEHb
copmMupoBanHO O0CBOEHUSA O0CBOEHUA 0CBOEHUA
CTH KOMIIeTeHIIUH KOMIIETEHIIUM | KOMIIETEHIIUH
KOMIIeTEeHIIUH
3HATH: OO0yuarommiicst OOyuarommiics OO0yuarommiics OO0yuaromuiicst
METO/IbI JIEMOHCTPUPYET JIEMOHCTPUPYET | AEMOHCTPUPYET | IEMOHCTpPUpPYE
BBIITOJIHEHUS MIOJIHOE HEIOJIHOE YaCTUYHOE T IIOJIHOE
MJIAHOBBIX OTCYTCTBHE WJIN COOTBETCTBUE COOTBETCTBHUE COOTBETCTBHUE
WCIBITAaHUM U | HEJOCTAaTOYHOE CJEAYIOIINX CJIEIYIOLINX CJIEIYIOIINX
PEMOHTOB COOTBETCTBHUE 3HAHW: METOABl | 3HAHWI: METOJbl | 3HAHUK:
TEXHOJIOTHYEC | CIAEAYIOLINX BBISIBJICHUS BBISIBJICHUS METO/1bl
KOI'o 3HAHUU: METO/IbI €CTECTBEHHOHAYY | €CTECTBEHHOHAYY | BBISIBJICHUS
000py/I0BaHUs | BBIABICHUS HOM CYIIIHOCTH HOM CYLIHOCTH €CTECTBEHHOHA
, MOHTQ)XHBIX, | €CTECTBEHHOHay4d | Ipodiem, npobiiem, YYHOU
HaJaJO04YHbIX U | HOM CYIIHOCTH BO3HHMKAKOIIMX B | BOBHUKAIOLIUX B | CYLIIHOCTH
ITyCKOBBIX npobiieM, xoje xoJe npobiiem,
pabor. BO3HMKAIOIIIUX B npodeccuoHanst | IpoeCcCHOHATBH | BO3HUKAIOIINX
xozae OH JEATEIbHOCTH. | OU B XO/€
npodeccuonansHo | JlomyckaroTces NeSATEIbHOCTH, npodeccruonan
W IesTeNbHOCTH 3HAYUTEIIbHBIC HO JIOMTyCKAIOTCS | bHOM
OIINOKH, HE3HAUUTEIbHBIE | JIESITEIbHOCTH,
MPOSIBIIETCS OLINOKH, CBOOOJTHO
HEJOCTATOYHOCTh | HETOYHOCTH, onepupyeT
3HAHWH, 1O PSAAY | 3aTPYIHEHUS MPU | MPUOOPETCHHBI
MoKa3aTeei, AQHATUTUYECKUX | MU 3HAHUSIMHU.
oOyyaromuiics orepanusx.
UCIIBITHIBAET
3HAUYUTEIIbHbIE
3aTpyAHEHUS TIPU
ONEPUPOBAHUU
3HAHUSMU TIPH UX
IIEPEHOCE Ha
HOBBIC CUTYaIlHUH.
yMeTh: OOyuarommiics He | OOy4Jaronuiics OOGyuarommmiics OO6yuaromuiicst
BBIIIOJIHATh U | YMEET WIH B JEMOHCTPUPYET | AEMOHCTPUPYET | IEMOHCTpPHUpPYE
IJITAHUPOBATh | HEJIOCTATOYHOMN HETOJIHOE YaCTUYHOE T TIOJIHOE
BBITIOJIHEHUE CTENEHU YMEET COOTBETCTBUE COOTBETCTBHUE COOTBETCTBUE
TIJIAHOBBIX obecreunBaTh CIIETyIOIINX CIIETYIOIINX CJIETYIOIINX
UCIIBITAHUN U | IPUMEHEHHUE Ul | YMEHUM: YMEHUN: YMEHUU:
PEMOHTOB pereHust obecreunBaTh obecrieunBaTh obecrieunBaTh
TEXHOJIOTMYEC | €CTECTBEHHOHAYY | IPUMEHEHHE JJIsl | IPUMEHEHUe Uisl | IpUMEHEHUE
KOTO HBIX POOIIEM perieHus pereHus JUTSL peTeHUs
000py/I0OBaHUsI | OCHOBHBIC 3aKOHBI | ECTECTBEHHOHAYY | €CTECTBEHHOHAYY | €CTECTBEHHOHA
, MOHTQXHBIX, | €CTECTBO3HAHUS, | HBIX MPOOIEM HBIX POOJIeM YUHBIX
HaJaJ0YHBIX U | METOJBI OCHOBHBIC OCHOBHBIE npobsieM
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Ty CKOBBIX MaTeMaTUYECKOTO | 3aKOHBI 3aKOHBI OCHOBHEIE
pabor. aHanu3a u €CTECTBO3HAHUS, | €CTECTBO3HAHHUS, | 3aKOHBI
MOJICTTPOBAHUS, METO/IbI METO/IbI €CTEeCTBO3HAHHU
TEOPETHYECKOTO M | MAaTEMAaTHYECKOT | MaTeMaTUYECKOT | 5, METOJIbI
OKCIIEPUMEHTAIBH | O aHAllK3a U 0 aHaju3a u MaTeMaTU4YeCK
OT0 UCCJICIOBAaHUSI | MOJCIMPOBAHUS, | MOJCIUPOBAHUS, | OrO aHAIW3A U
TEOPETUYECKOTO | TEOPETHUYECKOTO | MOJACITHUPOBAHU
u n o,
OKCIIEPUMEHTAh | IKCIIEPUMEHTAIb | TEOPETHUYECKOT
HOT'O HOT'O ou
HCCIICIOBAHUSL. HCCIIEIOBAHUS. IKCIIEPUMEHTA
Homyckatorcs VYMmenuns JIHOT'O
3HAYUTECIbHEIC OCBOCHEI, HO HCCIICIOBAHUSL.
OIIINOKH, JIOTTY CKAIOTCS CBo0OOHO
MIPOSIBIISICTCS HE3HAYUTEIILHBIC | OTIEpUPYET
HENOCTATOYHOCTh | OLIMOKH, pruoOpETEHHBI
YMEHHH, 110 Py | HETOYHOCTH, MU YMCHUSIMH,
IoKa3areliei, 3aTpyIHEHUS TIPU | IPUMEHSIECT UX
oOyyaromuics AHATUTUYECKUX B CUTYalUAX
HCIIBITHIBACT oreparusx, MTOBBIIIICHHOM
3HAYUTEILHBIE nepeHoce CJIOKHOCTH.
3aTpyJHEHUS MPU | YMEHUU Ha
OTICPUPOBAHUU HOBEIE,
YMEHUSAMH TPU HECTaHJIaPTHHIE
UX TIEPEHOCe Ha CUTYallUH.
HOBBIC CUTYAIIUH.
BJIA/IETh: OO6yuarommiics He | OOy4Jaronuiics OO6yuarommiics OO6yuaromuiicst
HaBBIKAMH BJIaJ€eT WU B BlIaAeeT YaCTHYHO B IIOJIHOM
MIPOBEICHUS HEJI0CTATOYHOM METOJaMH BJIaJICET o0BeMe
IJIAHOBBIX CTCIICHH BIAJEeT | MaTeMaTUYECKOT | METOJIaMH BIIaJICCT
HCIBITAHUN U | METOAaMU 0 aHajau3a u MaTeMaTUYECKOT | METOAaMU
PEMOHTOB MaTEeMaTHYECKOTO | MOJEIMPOBAHUS, | O aHAlW3a U MaTeMaTH4eCcK
TEXHOJIOTMYEC | aHAIu3a U TEOPETUYECKOTO | MOJICIHPOBAHUS, | OTO aHAIN3a U
KOT'0 MOJIETTUPOBAHUS, u TEOPETUYECKOTO | MOJACTHUPOBAHU
000py/IOBaHUsl | TEOPETUYECKOTO U | DKCIIEPUMEHTalb | U A,
, MOHTQXKHBIX, | OKCIIEPUMEHTAILH | HOTO IKCIIEPUMEHTATb | TEOPETHICCKOT
HAJIAJIOYHBIX U | OT0 UCCICAOBAHMS | UCCIACAOBAHMSA B | HOTO ou
Ty CKOBBIX HEIIOJHOM HCCIIEI0OBAHUS, IKCIIEPUMEHTA
pabor. 00BeME, HaBBIKH JIHOT'O
JIOTTYCKAIOTCS OCBOEHEI, HO HCCIIEIOBaHMS,
3HAYUTEIbHEIC JIOTYyCKal0TCs CBOOOIHO
OIINOKH, HE3HAYUTEIIGHBIC | IPUMCHSICT
MPOSIBIISIETCS OIIIMOKH, MOJTy4YeHHBIE
HEJIOCTATOYHOCTH | HETOYHOCTH, HaBBIKH B
BIIaJICHHS 3aTpyIHEHUS TIPU | CUTYaIlUIX
HaBBIKAMH I10 AHAJIUTHYECKHUX MOBBIIIEHHOMN
pany oreparusx, CJI0’KHOCTH.
MoKa3aresiei, MepeHoce
OO6yuaronuiics yYMEHUH Ha
HCIIBITHIBAET HOBBIE,
3HAYUTEIbHBIC HeCTaH/JapTHBIC
3aTPyJHEHUS MPU | CUTYaIUH.

11



MNPUMCHCHUUA
HaBBIKOB B HOBBIX

CUTYalHsIX.
OIIK-4 - cnocoGeH YyYHUTHIBATHh CBOWCTBA KOHCTPYKIIMOHHBIX MATEPHAJIOB B
TEeMJIOTEXHUYECKUX pacyeTax ¢ Y4eTOM JTUHAMHMYECKUX M TEIJIOBBIX HATPY30K
3HATD: OO0yuarormuiics OO0yuarormmiics OO6yyaromuiics OO6yyaromuiics
METOIBI JIEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPHPYET JIEMOHCTPUPYET
BEITIOTHEHIS MOJIHOE OTCYTCTBHE | HEMOJHOE YaCTHYHOE ITOJIHOE
TIAHOBEIX WA HEJOCTATOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBUE
MCHEITAHMI 1 COOTBETCTBHE cnez[yrvomnx cnez[yfvoumx cne;:[yfvomnx
CIICTYFOIIIAX 3Hauui: OCHOBEI 3Hanui: OCHOBEI 3HAHMH:
PEMOHTOB Ny
3HaHui: OCHOBBI pabor 1o pabor 1mo OcCHOBBI paboT
TEXHOJIOrMIeC paboT IO OCBOEHUIO | OCBOCHUIO U OCBOEHUIO U 110 OCBOEHHIO H
KOro U JOBOJIKE JIOBOJIKE JIOBOJIKE JIOBOJIKE
00OPY/IOBAHHUS | TexHOTOrMYECKHX TEXHOJOTHYECKUX | TEXHOJOTMYECKUX | TEXHOJIOTHYECK
» MOHTQXHBIX, | mpoLECCoB, MPOLIECCOB, IIPOLIECCOB, WX MPOIIECCOB,
HAJAJIOYHBIX U | OCYIIECTBISEMBIX OCYIIECTBIISIEMBIX OCYIIECTBISIEMBIX | OCYIICCTBIISEMBI
ITyCKOBBIX HarHeTaTesIMu 1 HarHeTaTelIsIMu U HarHeTaTeasMu 1 X
pabor. TEIJI0BBIMHU TEIJI0BBIMHU TEMIOBBIMU HarHeTaTesiMA
JIBUTATEISIMHA JIBUTATEIISIMU. JIBUTATEJISIMU, HO H TEIJIOBBIMH
Jomyckarorcs JIOTTYCKAIOTCS JBUTATEISIMU,
3HAYHUTEILHBIE He3HaYUTEJIbHbIE CBOOOIHO
OIINOKH, OIINOKH, OTIepupyeT
MPOSBIISACTCS HETOYHOCTH, MIPUOOPETECHHBI
HEIOCTATOYHOCTh 3aTpyIHEHUS TIPU MH 3HAHHSIMHU.
3HAHWH, IO PSIILY AHAITUTHYECKUX
MOoKa3aTeleH, onepanusx.
oOyJaronuics
HCIBITHIBAET
3HAYHUTEILHBIE
3aTPYIHCHHS MTPU
OTIEpUPOBAHUH
3HAHUSAMU TIPU UX
MepeHoce Ha
HOBBIC CUTYAITUH.
yMeTh: OO0yyarommuiicst He OO0yuarorumiics OO0yyaromuiics OO0yyaromuiics
BBITIOTHSITE U yMEEeT WJIH B JIEMOHCTPHUPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
IUIAaHAPOBATH HEIOCTATOYHOMN HETIOJIHOE YaCTHYHOE ITOJTHOE
N —— CTCTICHH yMEET COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
ILIAHOBBIX HCII0JIL30BATh CIIEATYIOLIIX CIIE/TYIOLIIX CIIE/TYIOLIHX
o THIIOBBIE METO/IBI YMEHHIA: YMCHHUIA: YMEHHUIA:
UCHBITAHUN U
paboThI 110 Ucnonp3oBaHue Hcnonb3oBanue Hcnonb3oBanue
PEMOHTOB OCBOEHHUIO U THIIOBBIX METOJOB | THUIIOBBIX METOJOB | THIOBBIX
TEXHOJIOrUIEC | 1oponke paboTHI IO paboThI TIO METOJI0B
KOro TEXHOJIOTHUECKUX OCBOCHHUIO U OCBOCHUIO U paboThI 11O
060p}’J10BaHI/IFI MPOLIECCOB, JOBOJKE OOBOJKE OCBOCHHUIO U
, MOHTQXKHBIX, | OCYHIECTBISIEMBIX TEXHOJOTHYECKUX | TEXHOJOTMYECKHX | JOBOIKE
HAJAIOYHBIX U | HarHETaTeNIIMU U MPOLIECCOB, IIPOLIECCOB, TEXHOJOTHYECK
IyCKOBBIX TEIUIOBBIMU OCYIIECTBIISIEMBIX OCYIIECTBJISICMBIX | HX MPOLIECCOB,
pabor. JIBUTATEISIMU. HarHeTaTelsIMU U HArHETATEIISIMU U OCYIIECTBIISEMBI
TEIUIOBBIMU TEIUIOBEIMH X
JIBUTATENSIMHU. JBUTATEIISIMHU. HarHeTaTeIssMu
Jomyckarorcs YMeHUs OCBOCHBI, | U TEIIOBBIMH
3HAYUTEILHEBIC HO JIOTTYCKAaIOTCS JBUTATEISIMU.
OIINOKHU, HEe3HAYUTEIbHbIE CBo0OOaHO
MPOSBJISICTCS OIITHOKH, OIepUpPYET

12



HEJOCTaTOYHOCTh | HETOYHOCTH, proOpeTEeHHEBI

YMEHHH, TIO Py 3aTPyIHEHUS IPH | MH YMEHHSIMH,

ToKa3aTeJie, AHAJIUTUYECKHUX NPUMEHSET UX B

oOyuaromuiics orepanusx, CUTYyalusix

HCIIBITHIBAET [IEPEHOCE YMEHUN | MOBBIIEHHOU

3HaYUTEIbHBIC Ha HOBEIE, CIIOKHOCTH.

3aTpyJHEHMsS [P | HECTaHJApTHBIE

ONEepUPOBAHUHI CUTYallUH.

YMEHUSIMH TIPH UX

NepeHoce Ha

HOBBIE CUTYAINH.
BJIAJETh: OO0yyaromuiicst He OO0yuarormmiics OO6yyvaromuiics OO6yuaromuiics
HAaBBIKAMU BJIQ/ICET WU B BJIa/ICeT METOIaMH | YAaCTUYHO BJIAJICET | B ITOJIHOM
IIPOBEICHHUS HEJ0CTaTOYHOMN paboThI 1O MeToAaMu paboTel | oObeMe BiaJeeT
MIAHOBEIX CTETEeHH BIaieeT OCBOEHUIO U 10 OCBOCHHUIO U METOJIaMU
MCIEITAHYL 1 METOIaMH pabOTHI JIOBOJIKE JIOBOJIKE paboTHI IO

10 OCBOEHUIO U TEXHOJIOTHUECKUX | TEXHOJOTHMYECKHUX | OCBOEHHIO U

PCMOHTOB JTIOBOJIKE MIPOLIECCOB, MIPOLIECCOB, JTIOBOJIKE
TEXHOIOTHICC | roxmpomornueckux OCYIIECTBIISIEMBIX | OCYIIECTBISIEMBIX | TEXHOJIOTHUYECK
Koro MIPOIIECCOB, HarHETaTeIsIMU U HarHeTaTelIMA U | UX MPOIIECCOB,
00opynoBaHs OCYIIECTBIISIEMBIX TEIIOBBIMH TETIOBBIMH OCYILIECTBIISIEMBI
» MOHTQXXHBIX, HAarHeTaTeIsIMU U JOBUTAaTEIISIMHU B JBUTATEIISIMHU, X
HaJaJO4YHBbIX U | TETUIOBBIMHU HETMOJHOM 00BheMe, | HABBIKM OCBOCHBI, | HarHETaTEISIMH
Ty CKOBBIX JIBUTATEISIMU JIOTTYCKaIOTCS HO JIOTTyCKAIOTCs Y TETIJIOBBIMU
pabor. 3HaYUTEIbHBIC HE3HAYNUTEIbHbBIE JIBUTATEISIMH,

OIINOKHU, OIIIMOKHU, CBOOOIHO

MpOsBIsieTCA HETOYHOCTH, MPUMEHSET

HEJOCTaTOYHOCTh | 3aTPYJHEHMS MIPU | MOJy4YECHHBIE

BIIQ/ICHUS AHATUTUIECKHIX HaBbIKU B

HaBBIKaAMH TI0 PAAY | OTeparusx, CUTYaIUIX

[IOKa3aTelleH, IIEPEHOCE YMEHUI | MOBBILICHHON

OO0yuaroruiics Ha HOBBIE, CJIOKHOCTH.

WCTIBITHIBACT HECTaH/IapTHbIE

3HaYUTEIbHBIC CUTYallUH.

3aTpyJHEHHS MIPH

MIPUMEHEHUHT

HAaBBIKOB B HOBBIX

CUTYaLUsIX.

IIK-3 - cnoco0HOCTH MVIAHMPOBATH M OCYIIECTBJISITH KOHTPOJIb eI TeJIbHOCTH NEePCOHAIAa
0 IKCILIYATAllMU KOTJIOB, PAa00TaIOIIMX HA ra3000pa3HOM, KHIKOM TOILIUBE H

3JIEKTPOHArpeBe
3HATh: OO0yuaromuiics OObyuarommiics Oo6yuaromuiics OOyuaromuiics
METOMKH JEMOHCTPHPYET JEMOHCTPHPYET JEMOHCTPHUPYET JEMOHCTPHPYET
c6opa u HIOJTHOE OTCYTCTBHE | HETIOJIHOE YaCTHYHOE HIOJTHOE
AHATIRA WM HEJIOCTATOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
COOTBETCTBHE CIIEYIOIINX CIICAYIOIINX CIIEAYIOIINX
HUCXOIHBIX AYIOM AYIO AYIOL
CIIEYIOIINX 3HAHWA: METOJIMKN | 3HAHWIA: 3HAHU:
JAHHBIX TSI N
3HaHWi: METOJUKHA | cOOpa M aHalmM3a | METOAMKHU cOopa | METOAMKHU
MIPOEKTUPOBAH
cOopa u aHanmM3a UCXOIHBIX ¥ a”HaJm3a coopa u
ust
HCXOIHBIX JTAHHBIX IS HUCXOIHBIX aHanusa
YHEPTrOOOBEKT
JTaHHBIX IS MPOEKTUPOBAHUSA | TAHHBIX JJIS HUCXOJIHBIX
OB U UX
MPOEKTUPOBAHUS | DHEPTOOOBEKTOB | MPOCKTHPOBAHMS | JAHHBIX JIJIS
3JIEMEHTOB B
SHEPrOOOBEKTOB M | M KX DJIEMEHTOB B | YHEPTOOOBEKTOB | MPOSKTHUPOBAH
COOTBETCTBUHA
HX DJIEMEHTOB B COOTBETCTBUHU C U UX BJIEMEHTOB B | U
c N
. | COOTBETCTBHH C HOPMaTHUBHOU COOTBETCTBUH C SHEPTOOOBEKT
HOPMaTUBHOMN .
JIOKYMEHTalHUen OB U UX
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JOKYMEHTAlUe | HOPMATUBHOMN . Homyckatotcs HOPMAaTUBHOM 3JIEMEHTOB B
" JIOKYMEHTaIuen 3HAYUTCIBHBIC JIOKYMEHTalUe COOTBETCTBUU
ook, , HO JIOMYCKAIOTCS | ¢
MPOABJIACTCA HE3HAYUTEIbHBIC HOpMaTI/IBHOﬁ
HEJ0CTATOYHOCTE | ommGKH, JTOKyMeHTaIme
3HaHWM, 110 E”{Hy HETOYHOCTH, i
obysmounicn | anamrmaeonn | 200N
UCTIBITHIBACT OTIepaLHsX OnepUpyCT
3HAYUTEIIbHbBIC ' nproGpe-
3aTpyJHEHHS TIPH TCHHbIMH
OIEPUPOBAHUU SHAHIGIMH.
3HAHWUSMH TP UX
nepeHoce Ha
HOBBIC CUTYAIIHH.
yMeThb: OO0yyarommuiicst He OO0yuarormmiics OO6yyarommuiics OO6yyaromuiics
coOuparh u yMeeT WK B JICMOHCTPHPYET JIEMOHCTPHPYET JICMOHCTPHPYET
aHaIM3MpoBar | HEAOCTATOYHOM HETIOJTHOE YaCTHYHOC HIOJTHOE
b HCXOJIHBIC CTCIICHH yMEeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
JAHHBIE JUTS cobupats u CIIE/IYHOIIHX CIIE Ty IOMIHX CIICYOIHX
HpO@KTHpOBaH aHaﬂH3Hp0BaTI) YMCHHU: YMCHUU: YMCHUU:
MCXOJIHBIE JaHHbIe | COOMPATh U cobupats u cobupats u
:Palljeproo 6pexr | 414 AHAJIU3UPOBATH AHAJIM3UPOBATH aHAIIM3UPOBAT
OB 1 1X MNPOCKTUPOBAHUS HCXOOHBIC HUCXOOHBIC b UCXOJHBIC
DTEMEHTOB B SHEpProoObEeKTOB 1 | AAHHBIC JUILS JTAHHBIC TS JTAHHBIC TS
coorpercrauy | X EMCHTOB B MPOCKTUPOBAHUS | MPOCKTUPOBAHUSL | TPOCKTUPOBAH
COOTBETCTBUMU C 3Hepr006'BeKTOB 3Hepr006’BeKTOB us
Ic{opMaTI/IBHoﬁ HOPMATHBHOM Y WX JIEMCHTOB B | M KX DJIEMCHTOB B | SHEPrOOOBEKT
JIOKyMEHTAIIHE HOKYMGHTaHHeﬁ, COOTBCTCTBHI:I C COOTBCTCTBHI:I C OB U UX
. BBIMIOJIHATH HOPMAaTUBHOMU HOPMaTHUBHOM 3JIEMEHTOB B
" TIPOEKTHEIE JIOKYMEHTAlUHUEH. | JOKYMEHTAIMEH. | COOTBETCTBUHU
pacyeTsl Homnyckatorcst YMeHHUs OCBOEHBL, | C
3HAYUTEIBHBIC HO JIONYCKAIOTCS HOPMAaTUBHOM
OHH/I6KI/I, HE3HAYUTCIbHBIC )IOKYMCHTaHI/Ie
MpOsBIsIeTCA omuoKwy, #. CBOGOIHO
HEI0CTATOYHOCTE | HETOYHOCTH, orepHpyeT
YMEHHH, HOvaI[y 3aTpyAHEHUS IIPU MPHOGPETEHHEI
noxazatenet, AQHAJUTHYECKUX MH YMEHHAMH,
oOyuaromuiics orepausix, | npumenser ux B
UCTIBITHIBACT NEPEHOCE YMEHIH | ¢y gy
3HAYUTCIIbHbIC Ha HOBBIC, MOBBIIIICHHON
3aTPyJHCHUS IPH | HECTaHJAPTHBIC CITOIKHOCTIL
OMepUPOBAHUH CUTYyaIIUH.
YMEHUSAMH IIPUA UX
nepeHoce Ha
HOBBIC CUTYAIIHH.
BJIAJIETh: OOyuarommiics He OOyuarommiics Oo6yuaromuics OoOyuaromuiicst
METOIaMH BJIAJICCT WK B BIIajieeT YAaCTHYHO BIIaZIeeT | B MOJHOM
c6opa u HEJIOCTAaTOYHOM MeToAaMH cOopa | MeTogamMu cOopa | o0beme BiajieeT
aHaIM3a CTCIICHU BIaJICCT Y aHAJIn3a W aHaJIu3a METOJaMHU
HCXOTHBIX METOaMU cOOpa | pexomHbIX HCXOJHBIX cbopa u
JAHHBIX TS U aHalli3a JAHHBIX JIJIS JAHHBIX TS aHanamn3a
IPOEKTHPOBAH HCXOOHBIX MIPOCKTUPOBAHUS | MPOCKTHPOBAHUS | HCXOMHBIX
s HAaHHBIX TUIA YHEPTOOOBHEKTOB SHEPTOOOBEKTOB | AAHHBIX JJIS
YHEPrOOOBEKT HPOCKTUPOBAHUA | i X 3JIEMEHTOB B | U UX 3JIEMEHTOB B | IPOCKTUPOBAH

14



OB U UX HEProoOBEKTOB U | COOTBETCTBUHU C COOTBETCTBHH C us
3JIECMEHTOB B HUX BJIEMEHTOB B HOPMaTUBHOMU HOPMAaTUBHOM SHEPTOOOBEKT
COOTBETCTBUH | COOTBETCTBHH C JIOKYMEHTALHUEN B | JOKYMEHTALIMEN, | OB U UX
C HOpMaTPIBHOP'I HENOJIHOM 00BbEME, | HaBBIKA OCBOEHEI, 3JIEMEHTOB B
HOPMAaTUBHOM | JOKyMEHTAIMEH A0y CKarOTCA HO IOMyCKarTCA COOTBETCTBUH
JOKYMEHTALHe 3HAYNTEIbHBIE HE3HAYMTEIbHEIE c
i OIINOKH, OIIIMOKHU, HOPMATHBHO
MIPOSIBIISIETCS HETOYHOCTH
p ’ JIOKyMEHTAINE
HEJ0CTaTOYHOCTh 3aTpyAHEHHS TPU o
1, cBOOOIHO
BIIAJCHUS AHAJTUTHYECKHUX
MIPUMEHSIET
HABBIKAMHU T10 Py | OTepanusix,
. . | momydeHHbIC
MoKa3aTeleH, MepeHoce yMeHU
o HAaBBIKH B
OO0yuarormumiics Ha HOBEIE,
CUTYAIIUAX
HCIBITHIBAET HECTaHIaPTHBIE .
MTOBBIILIEHHOM
3HAYNTEILHBIE CHUTYaIIlUH.
CIIOKHOCTH.
3aTpyAHEHHS TIPH
[IPUMEHEHUH
HABBIKOB B HOBBEIX
CI/ITyaHI/IHX.

IIK-4 - cnocoGHOCTH yNpaBJSATH MPOLECCOM IKCILIYaTAIMU KOTJIOB,
ra3oo0pa3HoM, KMIKOM TOILIMBE U YJIEKTPOHATPEBe

padoraomux Ha

3HATh:
METO/IbI
BBITIOJHEHMS
pacdeToB
TEXHOJIOTHYEC
KOTo
o0opyaoBaHus
10 TUIIOBBIM
METOIUKAM;
METO/IBI
MPOEKTUPOBAH
ust
TEXHOJIOTUYEC
KOTO
o0opyaoBaHus
c
HCITOIb30BaHU
eM
CTaHJAPTHBIX
CPEIICTB
aBTOMAaTH3aI{
u
MIPOEKTUPOBAH
Us B
COOTBETCTBHU
c
TEXHUYECKHM
3aJaHueM

OO0yyarommuiics
JEMOHCTPHPYET
MOJTHOE OTCYTCTBHE
WK HEIOCTATOYHOE
COOTBETCTBHE

CIEAYIOLINX 3HAHUN:
METOBI BHIITOJIHEHUS

pacueToB
TEXHOJIOTUYECKOTO
000pyTI0BaHUS 110
TUTIOBBIM
METOJUKAaM,
METO/TBI
MMPOCKTUPOBAHUA
TEXHOJOTHYECKOTO
000py1I0BaHUS C
HCIIOJIb30BaHUEM
CTaHJApPTHBIX
CPEICTB
aBTOMAaTHU3allun
MPOEKTUPOBAHMUSI B
COOTBETCTBUH C
TEXHUYECKUM
3aJJaHAEM

OO0yyaromuics
JIEMOHCTPHUPYET
HETIOJIHOE
COOTBETCTBHE
CIIC Y FOTIMX
3HaHUIL:
METO/IBI
BBITIOJTHEHUS
pacueToB
TEXHOJIOTHYEC
KOT0
00opyioBaHus
M0 TUTIOBBIM
METOTUKAM;
METO/IBI
MIPOSKTUPOBAH
us
TEXHOJIOTHYEC
KOT0
00opyioBaHus
c
HCIIOJIH30BaHU
eM
CTaH/IAPTHBIX
CpEeNCTB
ABTOMATH3AIIH
u
MIPOSKTHPOBAH
us B
COOTBETCTBUU
c
TEXHHUYCCKUM

OO0yuaromuiics
JEMOHCTPUPYET
JaCTUYHOC
COOTBETCTBHE
CIICIYIOIIHX
3HAHUM:
METO/IBI
BBITIOJTHCHUS
pacueToB
TEXHOJIOTHYEC
KOT'0
o0opyoBaHUs
M0 TUTIOBBIM
METOJTUKAM;
METO/IBI
MIPOCKTHPOBAH
usi
TEXHOJIOTHYEC
KOT'0
o0opyoBaHuUs
c
WCIIOIb30BaHU
eM
CTaHJIAPTHBIX
CpEelCTB
ABTOMATH3AIIH
u
MIPOCKTHPOBAH
us B
COOTBETCTBUH
c
TEXHHYECKUM

OOyuaromuiics
JIEMOHCTPHPYET
HOJIHOE
COOTBETCTBHE
CIIE Y FOIIIHX
3HAHUH: METO/IbI
BBITIOJIHCHUS
pacyeToB
TEXHOJIOTUYECKOT
0 000opyaoBaHUS
10 TUTIOBBIM
METOANKAM;
METO/IbI
MIPOEKTUPOBAHUS
TEXHOJIOTHYECKOT
0 000pya0OBaHUS
c
HCIIOJIb30BaHUEM
CTaHIAPTHBIX
CpEICTB
aBTOMaTHU3AIHU
MIPOEKTUPOBAHUS
B COOTBETCTBHUU C
TEXHUYECKUM
3a/IaHAEM,
cBO0OOJTHO
ornepupyer
npuoOpeTEHHBIMH
3HAHHUSMH.
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3aJaHUCM.

3aJIaHHEM, HO

Jomyckarorcs JIOITyCKAIOTCA

3HAYUTEIHHBIC HE3HAYHTEIbHbI

OIINOKH, € OIINOKH,

MIPOSBJISCTCS HETOYHOCTH,

HEJOCTAaTOYHOCT | 3aTPYAHCHUS

b 3HaHUM, 110 pu

pany AHAIUTUYECKHUX

roKa3arelieu, onepanusx.

oOyJaronuiics

HCIBITHIBACT

3HAYUTEIbHBIC

3aTpyJHCHHS

npu

OIEPUPOBAHUHI

3HAHUSAMU TIPU

WX MEePEHOCE Ha

HOBBIE

CUTYallUu.
yMeThb: OO0yyaromuiics He OOyuarormiicss | OOyyaromuiics | OOy4aromuics
BBIIIOJIHSTD YMEET WU B JEMOHCTPUPYET | AEMOHCTPUPYET | AEMOHCTPUPYET
pacyeTsl HEIO0CTATOYHOMR HEIOJIHOE YaCTHYHOE IIOJIHOE
TexHoornyec | CTENEHH yMEET COOTBETCTBUE COOTBETCTBHE COOTBETCTBHE
KOT'O BBITIOJIHATB PACYETHI | CIACIYIOLIHUX CIICTYFOIIUX CIIEYFOIINX
0GopyroBarmst | TEXHOJOTHYECKOr0 YMCHHIL: YMCHHIA: YMCHHIA:
110 TUITOBBIM 000pYI0BAHMS O BBIIIOJIHATh BBIIIOJIHATh BBIIIOJIHATh
METOIUKAM; THUIIOBBIM pacuYCThL PacuCThbl PacCuCThL
npoeKTHpoBaT | METOIKAM; TEXHOJIOTUYEC | TEXHOJIOTHUYEC | TEXHOJOTHYECKOT
b MIPOEKTUPOBATH KOro KOro 0 06OPYIIOBaHI/I7I
TexHOMOruec | TEXHOIOrMYecKoe o0opyaoBaHus | 00OPYIOBaHUS | MO TUIIOBBIM
Koe 060pyﬂ0BaHHe C 10 TUITOBBIM I1O0 TUIIOBBIM METOAUKAM,
0GopyoBanie | HCTIONb30BAHIEM METOAWKAM,; METOJUKAM,; MPOEKTUPOBATH
c CTaHJAPTHBIX MMPOCKTUPOBAT IMPOCKTUPOBAT | TCXHOJIOTHYCCKOC
ucronp3oBany | CPCACTB b b obopysoBanue ¢
eM aBTOMAaTHU3allUH TCXHOJIOTHYEC TCXHOJIOTHYCC HUCITIOJIB30BaHHUEM
CTaHIAPTHBIX [IPOEKTUPOBAHUSA B KOC KO€ CTaHAApTHBIX
cpencTs COOTBETCTBHUH C o0opynoBaHue | 000OpyIOBaHUE | CPENICTB
ABTOMATHU3AIH TEeXHUYCCKUM C C aBTOMaTHU3allnu
" 3aaHeM HCTIOJIB30BaHU | UCIIONB30BAHU | IPOEKTUPOBAHUSA
MPOEKTHPOBAH €M eM B COOTBETCTBUH C
S B CTAaHJAPTHBIX | CTAHHAPTHBIX | TEXHUYECKUM
COOTBETCTRUN CpeICTB CpelCTB 3aJIAaHUEM.
c aBTomarm3any | apTomatusanu | CBoOomHO
TEXHAYECKUM " 1 onepupyet
e —y POEKTHPOBAH | MPOEKTHpOBaH | MPHOOPETEHHbIMU

Ui B Ui B YMCHUAMU,

COOTBETCTBHH | COOTBETCTBHH | | PHMCHACT X B

CUTyaluiax

¢ ¢ TTOBBIIIEHHOM

TEXHUYECKUM | TEXHHYECKUM | - o

3aJIAaHUEM. 3aIaHUEM.

Homyckatorcst YMenus

3HAYHMTEIIbHBIC OCBOEHBI, HO

OImunoKH, JIOILY CKarOTCsl

IIPOABIIACTCA HE3HAYUTCIIbHBI

HEJOCTATOYHOCT | € OUTHOKH,
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b YMGHHﬁ, 10 HETOYHOCTH,

pany 3aTPYIHECHUSA

MIOKa3aTelleH, pu

oOydJaromuiics | aHAIUTUYCCKUX

HUCIIBITHIBACT orepanuix,

3HAYUTCIBHBIC IEPEHOCE

3aTpyAHECHUS YMEHUH Ha

npu HOBBIC,

OINEpPUPOBAHNM | HECTAHAAPTHHIE

YMCHUAMMU IIpU CUTyaluu.

UX TEepEeHoce Ha

HOBBIC

CHUTYAIIWH.
BJIAJETh: OO0yyarommuiicst He Oo6yuarormiicss | OOyyvaromuiics | OOy4aromuiics B
HaBbIKAMU BJIaCCT UJIU B BJIagccT HYaCTUYHO IIOJTHOM O6’BCMC
[IPOBEICHHUS HEJ0CTaTOYHON HaBBIKAMU BIIAJIEET BJIa/IeET
pacueToB CTCIICHH BIaceT MIPOBEICHUS HaBBIKAMH HaBBEIKAMH
sHeproobopyy | HaBbIKAMU pacueToB MPOBEJCHUS MPOBEJCHUS
OBaHUS IO IPOBCACHUA 3Hepr0060py[[ pacucToB pacucToB
THITOBBIM pacueToB OBaHU 110 3HEProodOpy | 3HEProodopy 0B
METOIUKAM; SHEProoOOPYIOBAHU | TUMOBBIM OBaHUS 1O aHUs 110
croco0HocThI0 | 1 IO THIIOBRIM METOIMKAM; TUIIOBBIM THUIIOBBIM
npoektupoBar | MCTOIHMKaM, CIIOCOOHOCTBIO | METOJMKAM; METOAUKaM,
b CHOCOOHOCTBIO IPOEKTUPOBAT | CIIOCOOHOCTBIO | CIIOCOOHOCTHIO
TexHogoruuec | HPOCKTHPOBATH b IIPOCKTUPOBAT | NPOCKTHUPOBATH
Koe TCXHOJIOTHYCCKOC TEXHOJIOTHYEC b TEXHOJIOTHYCCKOC
oGopynoBanne | 000PYIOBaHHE ¢ Koe TEXHOIIOTUYEC | 00OPYI0BAHHKE C
C HCII0JIb30BAHHUEM 06opyﬂoBaHHe KO¢E HUCIIOJIb30BAHUEM
UCIIOJIB30BaAHU CTaHAapTHBIX C 060py110BaHI/IC CTaHAApPTHBIX
eM CpEACTB HCIIOJIb30BaHU | C CpPEACTB
CTaHIAPTHBIX aBTOMAaTHU3aIUHN eM HCIOJIL30BAHU | aBTOMAaTU3alluH
CpPEICTB IIPOCKTUPOBAHNS B CTaHJAPTHBIX | €M MPOEKTUPOBAHUS
apToMaruzanu | COOTBCTCTBUHU C CpEICTB CTaHJIapTHBIX B COOTBETCTBUH C
" TCXHUYCCKUM aBTOMAaTHU3alu CpEACTB TCEXHUYCCKUM
MIPOCKTHUPOBAH 3alaHuCM U aBTOMAaTHU3alkd | 3aJIaHUEM,
us B MIPOEKTUPOBaH | ¥ cBOOOIHO
COOTBETCTBUHU s B MPOEKTUPOBAH | PUMEHSCT
c COOTBETCTBUM | US B HOJTyCHHbIC
TEXHUUECKUM c COOTBETCTBUM | HABPIKHI B
3aJJaHueM TEXHUYECKHM | C CHTYAIHAx

ITIOBBIILICHHOU

3aJaHHUEM B TEXHUYCCKUM CTTOKHOCTIL

HETIOJIHOM 3aJJaHuEeM,

ooneme, HAaBBLIKA

J0IMyCKaroTCA OCBOCHBI, HO

3HAYUTCIBbHBIC A0IyCKAarTCA

OIHI/IGKI/I, HE3HAYUTCIIbHBI

MPOSIBIIAETCS € OInOKH,

HEAOCTAaTOYHOCT | HCTOYHOCTHU,

b BJIaICHUSA 3aTPpyAHCHUA

HAaBBbIKaAMH I10 HpI/I

pany AHAJIUTUYCCKUX

HOKa3aT6J'ICI>i, ornepanusx,

OOyuarommiicss | mepeHoce

HUCIIBITBIBACT YMGHI/Iﬁ Ha

3HAYUTCIIbHBIC HOBBIC,
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3aTpyJHEHHA
npu
NpPUMEHEHUHT
HaBBIKOB B
HOBBIX
CUTYalHUsIX.

HECTaHJAPTHHIC
CUTYaITIH.

IIK-5 - cnoco0HOCTH MIAHUPOBATH M OCYIIECTBJIATH KOHTPOJb AeATEJbHOCTH MEPCOHANA MO
IKCIVIYaTAIUM KOTJIOB, Pa00Tal0NIUX HA TBEPAOM TOIJIMBE

3HATH: OO0yyarommuiics OO0yuaroruiicss | OOyyvaromuiics | OOy4aromuics
MeTtonsl JIEMOHCTPUPYET JIEMOHCTPUPYET | AEMOHCTPUPYET | IEMOHCTPUPYET
OCBOCHUS U MIOJIHOE OTCYTCTBHUE HEIOJIHOE YaCTUYHOE MIOJIHOE
JOBOIKH WM HEAOCTAaTOYHOE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
TexHojoruyec | COOTBETCTBHEC } CIIE/YIOIIHX CIIE/LIOIINX CJ'Ie,Z[YI:)IJ_II/IX
KHX TIPOLIECCOB CIEAYIOIINX 3HAHUN: 3HAHUI: METObl | 3HAHUM: 3HAHUI: METOIBI
METO/IbI OCBOCHUSI U | OCBOCHUS U METOABI OCBOCHHUSA U
JOBOJKHU JOBOJKHU OCBOECHUS U IOBOIKU
TEXHOJIOTUYECKUX TEXHOJIOTUYEC | TOBOIKHU TEXHOJIOTHYECKH
IIpouecccoB KUX TEXHOJIOI'N4YECC X OPOLECCOB,
IIPOLECCOB. KUX CBOOOIHO
Jomnyckarorcs MPOIECCOB, HO | OMEPUPYET
3HAUYUTEIbHbIE JIOITY CKAFOTCS MPHOOPETEHHBIMU
OHII/I6KI/I, HEe3HaAyYUuTEeJIbHBI 3HAHUSIMU.
MIPOSBIIICTCS € OIINOKHU,
HCOAOCTATOYHOCT HETOYHOCTH,
b 3HaHU, 10 3aTpyAHEHHUS
pany npu
HOKa3aTeeH, AHATTUTUYECKUX
O0yJaroumics: | onepanusx.
HCIIBITHIBACT
3HAUYUTEIbHbIE
3aTpyAHEHUS
npu
ONEpPUPOBAHUU
3HAHUSIMU IIPU
WX TIepeHoce Ha
HOBBIE
CUTYyaIUu.
yMeThb: OOyuaromuiics He OOyuatommiicst | OOyuatomuiicss | OOyvaromuiics
[TpoBoaHTH YMEET WJIH B JIEMOHCTPUPYET | JEMOHCTPUPYET | AEMOHCTPUPYET
OCBOEHHUE U HEJOCTAaTOYHOU HEIOJIHOE YaCTUYHOE MIOJIHOE
JIOBOJIKY CTEIIEHU YMEET COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBHUE
TexHonornyec | MPOBOJUTH OCBOGHUE | CIEYIOLINX CIIEIYIOIHX CIEYIOMUX
KHX Tporieccon | 1 AOBOJIKY YMEHHUH: YMEHUI: YMEHHUH:
TEeXHOJOTHUESCKIX IIPOBOJNTH IIPOBOJUTH IIPOBOJUTH
IIPOLIECCOB OCBOCHHUEC 1 OCBOCHHUEC U OCBOCHHUEC N
JIOBOJKY JIOBOJKY JOBOJKY
TEXHOJIOTUYEC | TEXHOJOITMYEC | TEXHOJIOTMYECKHU
KHX KHUX X IPOLECCOB.
IIPOLIECCOB. IIPOLIECCOB. CBobonHO
Homyckatorcst YMenus onepupyer
3HaYUTEIbHBIC OCBOEHBI, HO NpHOOPETEHHBIMU
OmIHMOKH, JIONTyCKaIOTCA YMCHUSIMH,
MIPOSIBIISIETCSI HE3HAUUTENbHbI | IPUMEHSIET UX B
HEIOCTATOYHOCT | € OLIMOKH, CUTyatuusax
b YMEHUH, 10 HETOYHOCTH,
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pany 3aTpyTHCHHUS MTOBBIIIICHHOM

roKa3arelieu, npu CIIOKHOCTH.

oOydJaromuiics | aHAIUTUYCCKUX

HCIIBITHIBACT omepanusx,

3HAYMTEILHEIC TepeHoce

3aTpyAHEHUS yMEHUH Ha

npu HOBEIE,

ONEPUPOBAHUU | HECTAHAAPTHHIC

YMEHHSIMH TIPH | CUTYaIliH.

UX TIEpEeHoCce Ha

HOBBIC

CUTYaIlNH.
BJIA/IETh: OO0yyarommuiicst He OO6yuarommmiicss | O0yvaromuiicss | OOy4aromuiics B
Mertomamu BIIAZICCT WU B BIIAZCET YaCTUYHO ITOJTHOM 00BeMe
MIPOBCACHUSA HEOCTaTOYHOM METOJaMu BIaJIcET BIIAQJICET
pabot 1o CTCIICHU BIIaJiceT MIPOBEICHUS METOJIaMHU METOJIaMHU
OCBOCHUIO U METOAaMHU pabor 1o POBEACHUS pOBeACHUS
JIOBOJIKE MPOBEICHHS pabOT OCBOCHHIO U paboT 1o pabor 1o
TEXHOJIOTHUYEC I10 OCBOCHHIO U JTOBOJIKE OCBOCHHUIO U OCBOCHHUIO U
KMX Hporeccop | AOBOIKE TEXHOJIOTHYeC | JOBOJKE JIOBOJIKE

TEXHOJIOTHUYCCKHUX KHUX OPOLECCOB | TEXHOIOTHICC TEXHOJIOTUYICCKU
IpoueccoB B HEIIOJIHOM KHUX X IIPOLIECCOB,

o0Beme, MPOLIECCOB, CBOOOHO

JOITYCKaroTCs HaBbIKU IIPUMEHSACT

3HAYUTEITbHbIC OCBOEHBI, HO MOJTy9YeHHBIC

OIITHOKH, JIOITY CKAOTCSI HaBELIKU B

MPOSABISACTCSA HC3HAYMTCIIbHBI | CUTyalMsaX

HEJOCTaTOYHOCT | ¢ OUIMOKH, TTOBBIIICHHON

b BJIaACHUA HETOYHOCTH, CJIOKHOCTH.

HaBbIKaAMH I10 Sany,Z[HeHI/ISI

pAany pu

roKa3areliei, AHAIIUTUYECKUX

OOGy4waromuiics | onepanusx,

HUCIIBITHIBACT nepeHoce

3HAYHMTEIIbHbIC yMEHUH Ha

3aTpyaAHCHUSA HOBBIE,

npu HECTaH/IapTHEIE

MNPUMCHCHUU CUTYyallMH.

HABBIKOB B

HOBBIX

CUTYaIIUsIX.
IIK-6 - cmoco0HOCTh YNPABJAATH MPOLECCOM IKCITYaTAIMH KOTJI0B, pa0TAaIOIIUX HA TBEPAOM
TOIJINBE
3HATH: Oo0yuarommuicst OoOyuatommiics | OOyuatomuiicst | OOyvaromuiics
METOIBI JIEMOHCTPUPYET JIEMOHCTPHUPYET | JEMOHCTPUPYET | AEMOHCTPUPYET
BBITIOJTHCHHS MOJTHOE OTCYTCTBHE HEITOJTHOE YaCTUIHOC TTOJTHOE
IJTAHOBBIX WJTA HEJIOCTATOYHOE COOTBETCTBHE COOTBETCTBHUE COOTBETCTBUE
HCIIBITAaHUH U COOTBETCTBHE CIEAYIOIIUX CJEIYIOLIUX CIEAYIOIIUX
PEMOHTOB CIEAYIOIIUX 3HAHUN: 3HAHUM: METO/bl | 3HAHUI: 3HAHWUH: METOBI
TEXHOJIOTHYECK | METOJIbl OCBOCHHUSA U | OCBOCHHUS U METOJbI OCBOEHUSA U
oro JTOBOIKH IOBOIKH OCBOCHHUAI U JIOBOJKH
00OpYZIOBAHNS, | TexHOMOTHMYECKHX TEXHOJIOTHYEC | JOBOIKH TEXHOIOTHUYECKH
MOHTa)XHBIX, MPOLIECCOB KHUX TEXHOJIOTHYEC | X MPOLECCOB,
Halaf0HBIX I MPOLIECCOB. KUX CcBOOOIHO
ITyCKOBBIX
pabor. Homyckatorcst MpPOLIECCOB, HO | ONCPUPYET

3HAYHMTEIIbHBIC JIOITYCKarOTCS
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OLINOKH, HE3HAYUTEIbHBI | TIPHOOPETCHHBIMH

TIPOSIBIIAETCS € OIIHOKH, 3HAHUAMU.

HENOCTATOYHOCT | HETOYHOCTH,

b 3HAHUH, 10 3aTpyIHEHHS

psiy mpu

ToKa3aTeliei, aHAJINTHYCCKUX

oOyuaromuiics | omepauusx.

UCIILITHIBAET

3HAYUTEILHEIE

3aTpYAHEHHS

npu

OIIEPHPOBAHIH

3HAHUSAMHM [IPU

UX TEepEeHOCce Ha

HOBBIE

CHUTYAIHH.
yMeThb: OO0yyarommuiicst He OOyuaromuiicss | OOyyvaromuiics | OOy4aromuics
BBINIOJIHATH U yMeeT WA B JIEMOHCTPUPYET | AEMOHCTPUPYET | AEMOHCTPUPYET
[UIAHUPOBATH HEJI0CTAaTOYHOMI HETOJIHOE YaCTHYHOE MTOJTHOE
BEITIOJTHEHHE CTENCHU yMEET COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
[TAHOBEIX IPOBOJUTH OCBOEHHE | CIETYIOIIHX CITEAYIOIINX CIIEYIOIINX
HCIIBITAHUHN 1 ¥ IOBOJIKY YMEHHIA: yYMEHHI: YMEHHIA:
PEMOHTOB TeXHOJIOTHUYCCKIX MPOBOJUTH MIPOBOJAUTH MPOBOJUTH
TEXHONOTHYCCK | poneccos OCBOCHUE U OCBOCHHUE U OCBOCHHUE U
oro JIOBOJIKY JIOBOJKY JOBOJIKY
obopynoanms, TEXHOJIOTMYEC | TEXHOJIOTHUYEC | TEXHOJIOTMYECKH
MOHTZAHBIX, KHX KUX X TIPOIIECCOB.
ﬁ?}giﬁg:&m " IPOLIECCOB. IPOLIECCOB. CBob6onHO
pabor. Homnyckatorcst YMenus onepupyer

3HAYUTEIIbHBIE OCBOEHBI, HO IPUOOPETEHHBIMU

OIITHOKH, JIOTTY CKarOTCS YMEHUAMY,

HPOSIBIISIETCSI HE3HAYUTENbHBl | IPHMEHSET MX B

HEIOCTATOYHOCT | € OIIMOKH, CUTyalusIX

b YMEHHUIA, 110 HETOYHOCTH, HOBBINIEHHOM

pany 3aTpyJAHCHUS CJIO’KHOCTH.

rokasareJiei, pu

00y4JaroNuMiicss | aHAIMTUYECKUX

HCIBITHIBAET oreparnusix,

3HAYUTEILHBIE nepeHoce

3aTpyIHEHUS yYMEHUH Ha

npu HOBBIE,

ONEPUPOBAHUN | HECTaHIAPTHBIC

yMeHI/IHMI/I HpI/I CI/ITyaHI/H/I.

UX TEepPEHOCe Ha

HOBBIE

CHTYaIHH.
BJIAJIETh: OO0yyarommuiics He OoOyuatommiicss | O0yuwatonmiicss | OOydvaromuiics B
HaBBIKAMU BJIAJEET WK B BJIAJEET YACTUYHO [TOJIHOM 00BEME
MPOBEICHHSI HEIOCTATOYHOM HaBBIKAMU BJIAJEET BJIAJEET
IJTAHOBBIX CTENEHH BIIAIEET TIPOBEICHHUS HaBBIKAMH HaBBIKAMU
WUCTIBITAHUHN 1 HaBBIKaAMU IJIAHOBBIX IIPOBCIACHUA IMPOBCACHUA
PCMOHTOB MPOBEACHUS ACIBITAHUI 1 | TIAHOBBIX [UIAHOBBIX
TCXHOJIOTHHECCK | 117aHOBBIX PEMOHTOB WCIIBITAHUN U | UCTIBITAHUMN U
ogo UCIIBITAHUN U TEXHOJIOTHYEC | PEMOHTOB PEMOHTOB
;Oiﬂzfﬁf;i?ﬂ’ PEMOHTOB KOTO TEXHOJIOTHYEC | TEXHOJIOTHYSCKOT

TEXHOJIOTHYCCKOTO o6opymoBanusi | KOro 0 000pyI0BaHMS,
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HAJIAJ0YHBIX U
MYCKOBBIX
pabor.

o0opyaoBaHus,
MOHTa)KHBIX,
HaJlaJOYHbIX U
IIYCKOBBIX paboT

, MOHTa)KHBIX,
HaJIAAOYHBIX U
Iy CKOBBIX
pabort B
HEIOJIHOM
00beMeE,
JTOITYCKAKOTCS
3HAYNUTEIbHBIC
OIINOKH,
TIPOSIBIISICTCSI
HEJ0CTATOYHOCT
b BIIQJCHUS
HaBBIKAMH TIO
psany
MoKazaTeew,
OO0yuarormmiics
HCITBITHIBACT
3HAYUTCIIBHBIC
3aTpyTHEHUS
npu
IMPUMCHCHUU
HAaBBIKOB B
HOBBIX
CUTyalusx.

00opyI0BaHUs
, MOHTQXKHBIX,
HaJaJ04YHbIX U
IIyCKOBBIX
paboT, HaBbIKK
OCBOCHBI, HO
JIOTTY CKAFOTCSI
HE3HAYHMTEIbHBI
€ OIINOKH,
HETOYHOCTH,
3aTpyAHCHHS
npu
AHATUTHYCCKUX
omnepanusx,
nepeHoce
yMEHUH Ha
HOBBIC,
HECTaHIapTHbIC
CHUTYalUH.

MOHTAKHBIX,
HaAJIaJOYHBIX U
MyCKOBBIX padoT,
CBOOOIHO
MPUMECHSIET
MOJTyYeHHBIC
HaBBIKU B
CUTYyaIusIX
MOBBIIIICHHON
CJIOYKHOCTH.

IIK-7 — cmoco0n

OCTh K BBINOJHEHUIO THAPABJINYECKHX PacyeToB, pacyeToB
BbIOOPOM 000pYAOBAHMS U APMATYPbI

TENJOBBIX CXEM C

3HATD:
METObI
BBIIIOJTHCHUS
IUIAaHOBBIX
HCIIBITAHUN B
PEMOHTOB
TEXHOJIOTHYEC
KOT'0
00opyI0BaHUS
, MOHTQ)XHEIX,
HaJIaJOYHBIX U
MTYCKOBBIX
pabot

OO0yuaroruiics
JIEMOHCTPHPYET
HIOJIHOE OTCYTCTBHE
WITH HETIOCTATOYHOE
COOTBETCTBHE

TJTAHOBBIX
HUCTIBITAHUHN 1
PEMOHTOB
TEXHOJIOTUIECKOTO
o0opyaoBaHus,
MOHTa)KHBIX,
HAIAOYHBIX U
IIyCKOBBIX paboT

CIEIYIOIINX 3HAHUM:
METObI BBIIIOJIHCHUS

OO0yuarorumiics
JIEMOHCTPHUPYET
HETIOJTHOE
COOTBETCTBHE
CIIEYIOIINX
3HAHMI:
METO/IbI
BBIMIOJTHEHUST
TUIAHOBBIX
WCTIBITAHUN U
PEMOHTOB
TEXHOJIOTUYEC
KOT'O
00opya0oBaHUS
, MOHTQXXHBIX,
HaJIaJ04YHbIX U
ITyCKOBBIX
pador.
Honyckarorcs
3HAYUTEIIBHBIC
OIINOKH,
IIPOABIIACTCA
HEJ0CTAaTOYHOCT
b 3HAHUH, 110
psany
MOKa3aTeleH,
oOy4aronuiics
HUCIIBITHIBACT
3HAYUTCIIBHBIC

OO0yyaromuiics
JEMOHCTPHUPYET
HJaCTUYHOC
COOTBETCTBHE
CIICAYIOIINX
3HAHUU:
METOJIBI
BBIIIOJIHEHUS
MJIAHOBEIX
HUCIBITaHUH U
PEMOHTOB
TEXHOJIOTHUYEC
KOro
o0opyaoBaHuUs
, MOHTa)XHBIX,
HalaJ04YHbIX U
ITyCKOBBIX
pabor, Ho

JIOITY CKafOTCst
HE3HAYUTEIbHEI
€ OIINOKH,
HETOYHOCTH,
3aTPyAHCHHUSI
npu
AHAJIMTUYCCKUX
oTepaIusX.

OO0yuarommiics
JIEMOHCTPHUPYET
MTOJTHOE
COOTBETCTBHE
CIIEYIOINX
3HAHUM: METOIbI
BBITTOJTHEHU S
IUIAHOBBIX
HUCIBITAaHUN U
PEMOHTOB
TEXHOJIOTHYECKOT
0 000py/I0BaHMS,
MOHTa)XHBIX,
HaJIaJ0YHBIX U
MTyCKOBBIX pador,
CBOOOIHO
orepupyer
MPUOOPETEHHBIMH
3HAHUSIMU.
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3aTpyAHCHUS
npu
OTNEPUPOBAHUU
3HAHUSAMU TIPU
WX TIepeHoce Ha
HOBBIE

CHUTYaIHH.
yMeThb: OO0yyarommuiicst He OOyuaromuiicss | OOyyvaromuiics | OOy4aromuics
BBIIIOJIHATH U yMeeT WIH B JEMOHCTPHPYET | JEMOHCTPUPYET | IEMOHCTPUPYET
IJIAHUPOBATh HEOCTATOYHOM HETIOJTHOE JaCTHIHOE MOJTHOE
BEBITTOJIHEHHE CTEIICHU yMeeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
IAHOBBIX BBITIOJIHATD U CIIETyIOIIHX CIIEIYIOIINX CITE Y FOTIIHX
HCILITAHM | IUIAHUPOBATh YMEHHMH: YMEHHUIH: yYMEHHIA:
PEMOHTOB BBITIOJIHEHHUE BBIMIOJTHATH U BBINIOJIHATE U BBIMIOJIHATH U
TexHojmornuyec | IWIAHOBBIX IJIAHUPOBATh IIJIAHUPOBATh IJIAHUPOBATh
KOT'O WCIIBITAHUNI 1 BBIMIOJTHEHUE BBINIOJTHEHUE BBITIOJIHEHHE
0GopyoBanHs | PEMOHTOB IUIAHOBBIX [UIAHOBBIX IUIAHOBBIX
. MOHTaXHbIX, | TEXHOIOTHYECKOro WCTIBITAHUN U | UCIIBITAHUW U | UCTIBITAHUN U
HaNaI0uHbIX 1 | O0OPYHOBaHHS, PEMOHTOB PEMOHTOB PEMOHTOB
I1yCKOBBIX MOHTAKHBIX, TEXHOJIOTHYEC | TEXHOJIOTUYEC | TEXHOJOTMYECKOT
pabor HAJIAOYHBIX U KOTro KOro 0 006opynoBaHuUs,
ITyCKOBBIX paboT 00opyioBaHusl | 0OOPYNOBAHUS | MOHTAXHBIX,

, MOHTQXHBIX, | , MOHTOKHBIX, | HAJQJOYHBIX U

HaJaJ0YHBIX U | HAJQJOYHBIX U | IyCKOBBIX padoT.

IIyCKOBBIX ITyCKOBBIX CBoboano

pabor. pabot. Ymenus | OmCpUpyeT

Homnyckatorcst OCBOCHBI, HO IIPHOOPETEHHBIMA

3HAYUTEIILHBIC JIOMTyCKAOTCA YMCHUSIMU,

OIITHOKH, He3HAYUTEIbHEl | TPUMCHSCT UX B

MIPOSIBISETCS € OIMOKH, CUTyalusIX

HEIOCTATOYHOCT | HETOYHOCTH, TIOBBIIICHHOM

b YMEHUH, 10 3aTPyAHEHUSA CJIOKHOCTH.

psity pu

noKasaresei, AQHAJIMTHYECKUX

oOyuaromuiics | omepanusx,

HUCIIBITHIBACT IEpeHOCe

3HAUUTENIbHBIC | YMCHHUi Ha

3aTpyIHEHUS HOBBIE,

nmpu HECTaHAapPTHBIC

ONEPUPOBAHUU | CUTYAIlUH.

YMEHHSIMH [IPH

UX TepeHoce Ha

HOBBIC

CHTYaIHH.
BJIAJIETD: OO0yyarommuiicst He OoOyuarormiicss | O0yvaromuiicss | OOy4aromuiics B
HAaBBIKAMH BJIaJICCT WK B BIIajieeT YaCTHYIHO MOJIHOM 00BbeMe
IIPOBECACHUSA HEJI0CTaTOYHOM HaBbIKAMU BJIaJICET BJIAJICET
IIJIAHOBBIX CTCIICHU BIaJICCT MPOBEICHUS HaBBIKAMH HaBBIKAMH
ucnbiTanuii u | HaBbIKaMH [IAHOBBIX IIPOBEECHUSA MIPOBEICHUS
PEMOHTOB HIPOBEACHNA WCIBITAHUN U | TIAHOBBIX TJTAHOBBIX
TexHonoruuec | IIAHOBBIX PEMOHTOB WCIIBITAHUM U | HCTIBITAHUU U
KOT'O HMCTIBITAHUH 1 TEXHOJIOTHYEC | PEMOHTOB PEMOHTOB
o0opynoBanus | PEMOHTOB KOT0 TEXHOJIOTMYEC | TEXHOJIOIMYECKOT
, MOHTQXHBIX, | TCXHOJOIHYECKOro o0opymoBaHusi | KOro 0 000pyJ0BaHM,
Hanago4HbIX u | O0OPYIOBaHMS, , MOHT@XHbIX, | OOOPYJIOBAaHUS | MOHTAXXHBIX,

22




ITyCKOBBIX MOHTAXHBIX, HaJIAJOYHBIX U | , MOHTAXXHBIX, | HAJIQJOYHBIX U
pabort HaJIagO4YHbIX U IIyCKOBBIX HaJaJ0YHBbIX U | ITyCKOBBIX padoT,
IIyCKOBBIX padoT paboT B IIyCKOBBIX CBOOOJHO
HETIOJHOM paboT, HaBbIKK | TPUMCHSCT
o0beme, OCBOEHBI, HO MOJTyYCHHBIC
JOITYCKaroTCs JIOMyCKaroTCs HAaBLIKH B
3HAYMTCJIbHBIC He3HAuUTeNbHbl | CHTYalMsaX
OIITHOKH, ¢ OIINOKH, MTOBBIIIICHHOM
MIPOSIBIISIETCSI HETOYHOCTH, CIIOKHOCTH.
HCOAOCTATOYHOCT 3aTpyIHECHU
b BJIaJCHUS npu
HaBBEIKAMM 110 AHAIINTHYECKUX
pany onepanuaix,
IIOKa3aTejcu, nepeHoce
OOGy4arommiics | ymenuii Ha
HCIBITHIBACT HOBEBIE,
3HAYUTCIIBHBIC HeCTaHIapTHBIE
3aTPYAHCHUSA CUTYyalUH.
npu
MPUMEHEHUU
HaBHIKOB B
HOBBIX
CUTYyaIUSIX.
Ixansr OLOCHHMBAHUA PC3YyJIbTATOB HpOMG)KYTO‘lHOﬁ arrecraugmm " Uux
OIIUCAHUC:

dopmMa IPOMEKYTOYHOM ATTECTALMM: IK3aMEH.

[IpomexyTouHasi aTrTecTanusi oOydaromuxcs B popMe dK3aMeHa TPOBOJAUTCS
MO pe3yjbTaTaM BBIMOJHEHHUS BCEX BUIOB y4eOHOU pabOThI, MPEayCMOTPEHHBIX
y4EOHBIM IIJIAaHOM MO JaHHOM JUCHUIUIMHE (MOAYJII0), IPU 3TOM YUYUTHIBAIOTCS
pe3yJbTAThl TEKYILETO KOHTPOJS YCIEBAEMOCTH B TeueHHE cemecTpa. OleHka
CTEMEeHU JOCTUXKEHUS OO0YYaArOUIUMHUCS TUIAHUPYEMBIX Pe3yJIbTaTOB OOy4YeHUS IO
JUCUUIUIMHE (MOJYJII0) TPOBOAMUTCS TpenojaBareieM, BEIYIIUM 3aHSATUS 10
JTUCIUTIINHE (MOJIYJII0) METOZIOM DKCIIEPTHOM o1leHKHU. [1o uToram npomMexxyTouHon
aTTeCTallMM 1O JAWCHUIUIMHE (MOJYJI0) BBICTABISETCS OIEHKA «OTIUYHOY,
«XOpOULIOY», «YAOBIETBOPUTEIBHO)» UIIA «HEYIOBIETBOPUTEIILHOY.

K mpoMexyTouHOW — arrecTalud  JONMYCKAKOTCSA  TOJBKO  CTYJIEHTHI,
BHITIOJIHUBIIIME BCE BHJBI Yy4eOHOW paboOThl, TPEIYCMOTPEHHbIE paboueit
nmporpaMMou o aucumiuiiHe «KoTenpHblE YCTAaHOBKM WM IApOT€HEPATOPhI»
(mponu MPOMEXYTOUYHBIA KOHTPOJIb, BBITIOJIHWIM BECh OOBEM 3aJaHUil Ha
CEMUHAPCKUX 3aHITHUSAX, BBICTYITUJIN C JOKJIaJIOM Ha CEMUHAPCKOM 3aHSITHH )
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Ikana oneHUBaAHUA Onucanue

BreimmonHensl Bce BHIBI y4eOHOW palOThI, NpeayCMOTPEHHBIE
yueOHbIM M1aHoM. CTYZEHT JeMOHCTPHPYET COOTBETCTBUE 3HAHMIA,
YMEHUH, HaBBIKOB IIPUBEJECHHBIM B TaOJMIax IOKa3aTesew,
0 onepupyeT NpPHOOPETEHHBIMU 3HAHHUAMH, YMEHUSMH, HaBbIKaMH,
THHO IIPUMEHSIET UX B CUTyalUsX IMOBBIILEHHON cioxHOcTU. [Ipu sTOM
MOTYT OBITh JONYIIEHbl HE3HAUYUTEJIbHbIE OIIMOKH, HETOYHOCTH,
3aTPyAHEHUS IIPU AHAIUTUYECKHUX OINEpalUsX, IEPEHOCE 3HAHUM U

YMCHI/II>'1 Ha HOBBIC, HCCTAHAAPTHBIC CUTYyallNU.

CTyleHT TMOKa3bIBae€T [IOCTATOYHBIN ypOBEHb TEOPETUUYECKUX H
MPAaKTUYECKUX 3HAHUH, CBOOOJHO ONEPUPYET KaTErOpHAIbHBIM
Xopouio armaparoM. YMeEET aHaJIu3UpOBaTh IMPAKTUYECKUE CHUTYAIUU, HO
JIOTIYCKaeT HEKOTOpbIE MOTpemHOCTH. OTBET MOCTPOEH JIOTHYHO,
MaTepuaj U31araeTcsi [paMoTHO.

CTy,IleHT IIOKa3bIBACT 3HaHHUuEC OCHOBHOI'O JICKIITMOHHOI'O u
MIPAaKTUYECKOr0 Marepuaina. B oTBeTre HE Bcerga MNpUCYTCTBYET
Y 10BIETBOPUTEIBLHO

jgoruka usnokeHus. CTyAEHT HCHBITHIBAET 3aTPYJHEHUS IpU

MPUBCACHUHU ITPAKTHYCCKUX ITPUMCEPOB.

He BemonmHen oawmH wim  Oojee BHIOB Y4eOHOH pPabOTHI,
NPEAyCMOTPEHHBIX yueOHBbIM TUIaHOM. CTYIEHT JEMOHCTPHPYET
HETIOJIHOE COOTBETCTBUE 3HAHUI, YMEHHIA, HABBIKOB MTPUBEICHHBIM B
TablIMIax MoKa3aTelieil, JOIYCKAalTCsS 3HAYUTENbHbIC OIIUOKH,
HeynoBnerBopuTensHO . .

IpPOSIBIISICTCS.  OTCYTCTBHE 3HAHUH, YMEHHWH, HaBBIKOB IO pSAy
MIOKAa3aTelNei, CTyICHT HCIBITHIBACT 3HAYMTENIbHBIC 3aTPYAHEHHS TIPH
OTIEPUPOBAHUY 3HAHUSIMU M YMEHHSIMH IIPH UX TIEPEHOCE Ha HOBBIE

CUTyalluH.

DoHIbI OLIECHOYHBIX CPEICTB MPEACTABJIEHbI B NPUJIOKEHUAX K padoueil
nporpamme.

7. YueOHO-MeTOoAn4ecKoe 1 HH(POPMALIMOHHOE 00ecneuyeHne TUCHUIINHBI

a) OCHOBHAas JiUTeparypa:

1. Korenbubie yctanoBku. Tom IV-18 [Dnexrponnsiii pecypc]| / HO.A.
Pyuapirun [u ap.]. — Dnextpod. gadn. — MockBa: Mammnaoctpoenue, 2009. — 400
C.

2. KotenbHbIe yCTAaHOBKH U MAapOTEHEPATOPHI [ DJIEKTPOHHBIN pecypc]: yueo. /
B.M. Jlebenes [u np.]. — Dnextpon. nan. — Mocksa: YMII XK/T, 2013. — 376 c.

3. Kuxap I'.M. KorenbHble YCTaHOBKM TEIUIOBBIX  3JEKTPOCTAHIIMIMA
[DnexkTpoHHBIHN pecypc]: yued. mocodue — DIeKTpoH. AaH. — MuHck: "Boimmiimias
mkona", 2015. — 523 c.
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4, Xuxap I'.'I. Korenbubie ycraHoBku TOC: TEMIOTEXHUYECKUE PACUETHI:
ydaeOHOe mocoOue [DneKTpoHHBINA pecypc]: yued. mocodue — DIEKTPOH. MaH. —
MuHck : "Bremmiimas mxona", 2017. — 224 c.

5. Jlebene B.M. TemnoBoil pacyeT KOTEIbHBIX arperaroB CpeaHei
MIapOINPOU3BOIUTENHHOCTHU [ DIIEKTPOHHBIN pecypc]: yued. mocodue / B.M. Jlebenes,
C.B. Ilpuxonpko. — DnektpoH. aaH. — Cankr-IlerepOypr: Jlanb, 2017. — 212 c.

6. KymukoB A.A. TormBo. TermmoBoit 6amanc KOTEILHOTO arperaTta; yuieoHoe
nocoOue JiJ1si CTyZACHTOB OYHOM U 3a04HOM (popM 00yueHus [ JIeKTpOHHBIN pecypcl:
yue0. nmocobue — DnektpoH. gaH. — Cankr-IletepOypr: CIIOIJITY, 2012. — 64
C.

7. KoTenbHble yCTAaHOBKH U MaporeHepaTopsl [ DNeKTpOHHBIN pecypc]: yueo. /
B.M. Jle6enes [u np.]. — DnextpoH. nan. — Mockpa: YMII XK/T, 2013. — 376 c.

0) 10MOJIHUTEIbHAS JIUTepaTypa:

1. Tapacrok B.M. Oxcrmnyarauust kotiioB: Ilpaktuueckoe mnocobue s
OMEPaTOPOB KOTEIBbHOU [ DJIEKTPOHHBIN pecypc]: yueb. mocodue — DJIEKTPOH. JIaH.
— Mocksa: OHAC, 2012. — 272 c.

2. Kpyrnos I'.A. Temorexuuka [ DneKTpoHHBINA pecypc]: yued. mocodue / I'.A.
Kpyrnos, P.M. bynrakosa, E.C. KpyrnoBa. — OnekrtpoH. nmaH. — CaHKT-
[TerepOypr: Jlans, 2012. — 208 c.

3. beictpunikuii I'.®. CipaBoyHast KHUTA 110 SHEPTETUYECKOMY 000PYT0BAaHHUIO
NPEANPUATAN U OOIIECTBEHHBIX 37aHUM [DJIeKTpoHHBIA pecypc]: copaB. / I'.D.
beictpunkuii, 3.A. Kupeera. — DOnekTpoH. jaH. — MockBa: MalmHOCTpOEHHE,
2011. — 592 c.

4. P 34.20.801-2000. HHcTpykKmMss 0O pPacciI€IOBaHUIO U YUYETy
TEXHOJIOTUYECKHX HapylIeHU B paboTe HHEPrOCUCTEM, IJIEKTPOCTAHIINM,
KOTEJIbHBIX, JJICKTPUYECKUX U TEIUIOBBIX CeTe [DIEeKTpOHHBIH pecypc] : yueo.
nocobue — DnekTpoH. 1aH. — Mocksa : DHAC, 2012. — 24 c.

5. TomiamBHOE XO3SUCTBO KOTEJIBHBIX YCTAHOBOK: y4eOHOE Mocolue Io
muciuiinHe « TOMTMBHOE XO3SHCTBO KOTEIBHBIX YCTAHOBOK» JUISI CTYJICHTOB
HanpaBieHuss noarotoBku 13.03.01 «TermmosHepreTnka W TEIIOTEXHUKA'
[DnexTpoHHBIN pecypc]: yueO. nmocooue / A.d. CMoasAkoB [U 1p.]. — DIAEKTPOH.
naH. — Caunkt-IlerepOypr: CIIGIJITY, 2016. — 44 c.

B) IIPOTPAaMMHOE 00ECIICUCHNE U HHTEPHET-PECYPCHI:

[TporpamMMHOe obecrieyeHre He MPeLyCMOTPEHO.

HNuTepHeT-pecypchl  BKIIOYAIOT  YYEOHO-METOJAMYECKHE MaTepuaibl B
SJIEKTPOHHOM BHje, TNpexacraBicHHbie Ha cadte (http://lib.mami.ru/ebooks/ B
pazaene «bubmuorekay.

[Tone3nsie  y4yeOHO-MeTONMUECKHE U WH(DOPMAIMOHHBIE  MaTepHUabl
MPEACTaBJICHbl Ha CalTax:

http://window.edu.ru/catalog/resources?p_nr=50&p_rubr=2.2.75.27.7&p_pag

e=3;

http://cyberleninka.ru/article/n/razrabotka-laboratornoy-ustanovki-po-
spetsialnosti-promyshlennaya-teploenergetika.
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8. MarepuajbHO-TeXHHYeCKOe o0ecneyeHne U CHUTITUHbI

CrnenmanusupoBanHas ydeOHasi sabopatopust kadenpsl «lIpomblnieHHas
terio3nepretuka» Ayn. AB2406, ocHalieHHas 1a00paTOPHBIMU YCTAHOBKAMMU:

- «Omnpenenenne K03PPUIMEHTa TEMIIEPATYPOIIPOBOJHOCTH CTATH METOJOM
PETYJISIPHOTO PEKUMAY,;

- «Onpenenenue ko3 PuirienTa Termonepeaadn Npy BEIHYKICHHOM TEYCHUU
KUJKOCTH B TpyOe (TpyOa B TpyOE)»;

- «Omnpenenenrne kKod(p¢uUUEHTa TEIUIONEpPENadyl METOJ0M PETYJISIPHOIO
pexuMay;

- «Onpenenenre Ko3pGUIUEHTa TEIUVIOOTIAYM MPHU ITy3bIPbKOBOM KHUIIEHUU
KUIKOCTHU Ha LIWIHHIPEY;

- «Omnpenenenne KodpPuUIUEHTa TEMIONPOBOJHOCTH TBEPIBIX TEJI METOAOM
HUJIUHAPUYECKOTO CIIOSD.

MynbTumenuiiHas ay iutopus kKageapsl «l [poMblIIeHHAs TEMIOAHEPTETUKAY,
OCHAILIEHHAs OPITEXHUKOW M MyJibTUMenua cpeactBamu (mpoektop, 1K u ap.),
JKCIIepUMEHTaIbHas KoTenbHas Ha 6aze OAO BTU (ma ocHoBanuu JloroBopa o
cotpyauuuectse) ¢ cuctemort KUIT n aBTomaTuku.

Q. MeTtoauveckue peKOMeHIAINH JJIsl CAMOCTOSITEIbHON PadoThI
CTYJA€HTOB

1. Maprommn JI.A., CennukoBa O.b., Casember M.JI. Meroaudeckue
pEeKOMEHJAIMM T0 OpPraHu3allil  CaMOCTOSTEIBHOM  pabOThl  CTYJICHTOB.
Hamnpapnenne mnoaroroBku: 13.03.01 «TemmosHepreTnka W TEIUIOTEXHUKAY,
npoduiib «TernosHepreTnyeckre yCTaHOBKH, CUCTEMBI M KOMIUIEKChI». — M.: U3x-
BO MOCKOBCKOIo mojurexa, - 46 c.

10. MeToanuyeckue peKOMeHIAMH IS MPenoiaBaTe/is

[IpenonaBanue AuCHUIUIMHBI «KOTEIbHbIE YCTAaHOBKHM U TApOTE€HEPATOPHI»
UMEET CBOEH IeJIbI0 O3HAKOMHUTH CTYJAEHTOB C JOCTIDKEHUSMH B 00JIacTH
MPUKIIAIHON TETUIOPHEPIeTUKHU, JOOUTHCS YSCHEHUS HMMH OCHOBHBIX MPaBUII
pacueTra, MPOEKTUPOBAHUSA W SKCIUTyaTallUH KOTEJIbHBIX arperaTtoB, MOpSIKa HX
MPUMEHEHUS, TPUBUTh UM MPAKTHUYECKUE HABBIKA MCHOJb30BAHUS 3TUX 3HAHUH K
KOHKPETHBIM KU3HEHHBIM CUTYaIUsIM.

[IpenonaBanue AUCUUILIMHEI ocylecTBisieTcs: B cooTBeTcTBUU ¢ PI'OC BO.

[]envro METOTUYECKUX PEKOMEHIAITNH SBIIETCS TOBBIIEHNE d(PPEKTUBHOCTH
TEOPETUUECKNX ¢ TMPAKTUYECKUX 3aHATUN BCJIEACTBHE OoJiee YETKOW WX
OpraHu3alliy TpernojaBaTesieM, CO3/IaHUsl 1IEJIEBBIX YCTAaHOBOK IO KaXI0W TeMe,
CHUCTEMAaTH3allMM Marepuajia M0 Kypcy, B3aUMOCBS3M TEM Kypca, IOJHOTO
MaTepUaIbHOTO M METOJAMYECKOT0 0OecneueHrst 00pa3oBaTeIbHOTO Mpoliecca.

Cpedcmea obecneueHust 0C80eHUsT OUCYUNTIUHDBL

[Ipy w3yuyeHMM IUCHMIUIMHBI PEKOMEHAYETCS MCIO0JIb30BaTh CIICIYIOIINE
CpelCcTBa:
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— PEKOMEHIyeMYI0 OCHOBHYIO U JIOTIOJHUTENBbHYIO JIUTEPATYPY;

— METOJIMYECKUE YKa3aHUs U MOCOOuS;

— KOHTPOJIbHBIE 33JIaHUA JUIsl 3aKPEIJIEHUS] TEOPETUYECKOIO MaTepraa;

— 3JIEKTPOHHBIE BepCUH (DeepanbHbIX 3aKOHOB, YYCOHUKOB M METOINYECKUX
yKa3aHUW JUIS BBIOJHEHUS MPAKTHUECKUX PAOOT M CaMOCTOSITENBbHOW pPabOThI
OakaaaBpoOB.

Memoouueckue pekomenoayuu no opeanu3ayuu U3y4eHus OUCYUNIUHbL

JIJIsi MakCHMalbHOTO YCBOCHHS JAUCHMIUIMHBI PEKOMEHAYETCS H3JI0KEHUE
JICKIIMOHHOTO MaTepHalia ¢ JJIeMEHTaMH 00CYKJICHUS.

B kauecTBe METOOUKM TNPOBENCHUSA MPAKTUUECKUX 3aHATUA MOKHO
PEIIOKUTD

1. Cemunap — oOCy>KJ€HUE CYIIECTBYIOIIUX TOYEK 3PEHUs] Ha MpoOJeMy U
MyTH €€ pelIeHUs.

2. Temarmueckue JOKJIAIbl, TMO3BOJIAIOIINE BHIPa0aThIBATH  HABBIKU
yOJMYHBIX BBICTYILJICHUH.

JUIsi MakCUMaJIbHOTO YCBOEHHS IHUCLUMIUIMHBI PEKOMEHAYETCS IMPOBEICHUE
IMCBMEHHOIO Ompoca (TeCTHpOBaHWE) OakajgaBpoB MO MaTepuanaM JIEKIHA U
npaktuyeckux padot. [Tonbopka BOmpocoB Jisi TECTUPOBAHMS OCYLIECTBIISETCS Ha
OCHOBE HM3YYEHHOI0 TEOPETHYECKOro Marepuana. Takod NOoAXO0Jd TO3BOJSET
NOBBICUTh MOTHBALIMIO OakajJaBpOB MpPHU KOHCIEKTUPOBAHMM JIEKIIMOHHOTO
Marepuana.

JUIsL OCBOEHMSI HABBIKOB ITOMCKOBOM M HCCIENOBATEIBCKOW JIESITEIIBHOCTH
OakanaBp MUIIET KOHTPOJIbHYIO pabOTy WK pedepar mo BeIOpaHHON (CBOOOIHON)
TEME.

Jlexyuu TpOBOJATCA B OCHOBHOM IIOCPEICTBOM METOJA YCTHOTO U3JI0KEHUS C
3JIEMEHTaMH MPOOJIEMHOT0 MOAX0/1a U Oecebl.

Cemunapckue  3aHAmMus MOTYT HUMETh pa3Hble  QopMbl  (pabota ¢
HCCIIEIOBATENIbCKOW JIUTEPATYypOW, aHAIU3 JAAHHBIX HOPMATUBHOW W CIIPABOYHOMU
JUTEPATYphl, CIYyIIAHWE JOKJIAgOB W [p.), BbIOMpaemble MNpenojaBaTeIeM B
3aBUCUMOCTH OT UHTEPECOB 0aKaJIaBpOB U KOHKPETHON TEMBI.

CamocmosamenvHas padoma 0OakadaBpOoB BKJIOYAET B Ce€OS  AJIEMEHTHI
pedepupoBaHKsl U KOHCIIEKTUPOBAHMS HAYYHO-MUCCIEAOBATEILCKOW JINTEPATYpHI,
MOATOTOBKM M HANMCAHUS HAYYHBIX TEKCTOB, OTPabOTKY HABBIKOB YCTHBIX
yOJIMYHBIX BBICTYIUICHUH.

[IpoBepka KauecTBa YCBOCHHSI 3HAHUM B TEUEHHE CEMECTPA OCYIIECTBIISIETCS B
yCTHOM ¢opMe, myTeM oOCYyXJIeHHUs NpoOsieM, BBIBOJUMBIX Ha CEMHHapax H
NUCHbMEHHOM, TyTEM BBINIOJIHEHUS OaKaiaBpaMy pa3HbIX MO GopMe U COJIEPIKaHUIO
pabOT ¥ 3agaHMil, CBS3aHHBIX C MPAKTUYECKUM OCBOCHHUEM COJEpIKAHUS
JUCLUUIUIMHBL.  bakaiaBpbl JE€MOHCTPUPYIOT B  XOJ€ TIPOBEPKH YMEHHE
aHAIM3UPOBATh 3HAYUMOCTH U BBISBIIATH CHEU(PUKY Pa3TUYHBIX TPOOJIEM U TEM B
paMKax HU3y4yaeMoM AMCIUIUIMHBI U €€ KOMIIOHEHTOB, 3HaHWE HayYHOU U y4eOHO-
METOAMYECKON JuTepaTyphl. Tekyilas nmpoBepka 3HAHUW U yMEHUU OaKalaBpOB
TaK)Ke OCYILECTBIIIETCA Yepe3 MPOBEJICHUE Psifia MPOMEKYTOUHBIX TECTUPOBAHUM.
Hrorosas arrectanusi no AMCLMILUIMHE TPEIONAaraeT YCTHbIN 3a4€T WU 3K3aMEH,
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Ha KOTOPBIX IIPOBEPACTCA YCBOCHHC MaATCpHald, YCBOCHHUC 0a30BBIX TMOHATHH
JUCIUITIIMHBI.

[Tporpamma coctaBiena B cootBeTcTBHH ¢ TpeboBanusmu GI'OC BO ¢ yuerom
PEKOMEH 1Al [TpOOI1 BO o HAIMPABJICHUIO MOATOTOBKH
13.03.01 «TemmosHepreTKa U TEIUIOTEXHUKa» M MPOGUITI0 « DHEProoOeCreYeHNEe
IPEAIPUATUI
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CTpykTypa u coaep:kanue TMCHUILIUHBI «KoTebHbIEe YCTAHOBKH U NAPOreHEePaTOPbD)
no HanpajeHuio noaAroroBku 13.03.01 TenJiodHepreTuka u TemJI0TeXHUKA
(baxkamaBp)

[Tpunoxenue 1

<
2,
) Buasr yueOHOU pabOTHI, BKITIOYAs .
= Q Bunsl camoctosTenpHO# paboTh DopMbI
5 2 CaMOCTOATENBHYIO PadOTy CTYICHTOB, U
Paszen o} 3 CTYICHTOB aTTecTaluu
E = TPYAOEMKOCTD B yacax
| E
T J I/C Ja6 | CPC | KCP | KP. | KII. | PIP Ped. K/p €] 3
YeTBEPTHIN ceMecTp
Tema | Jlexuus. BBenenue 4 1 23
1 CeMuHapCKOe 3aHITHE 1
Jlexnus. O0mmue 1moJo:keHus1 padoThl 5
Tema | T€MVIOreHEPHPYIOMHX YCTAHOBOK
4 23
2 CeMuHapCKOE 3aHSITHE. 5
+
Bbigaua 3aianust Ha KypcoBylo padoty
Jlekuusi. KoHTpoIbHO-M3MepUTeIbHbIE 1
Tema | MPHOOPBI KOTEALHOIH
4 23
3 CemuHapcKoe 3aHsATHE 1 +
Jlabopartopnas paboTa
Jlekuus. 'openne opranu4eckoro 1
Tema | TOIIHBA
4 CemuHapcKoe 3aHATHE 4 1 24 +
JlabopaTopHnas paboTa
Jlexuus. Temnosoii 6ananc 1
Tema | TeILIOreHepaTopa
5 CemuHapcKoe 3aHsATHE 4 1 23
JlabopaTopHast paboTa
Bcero 4acoB 1o TUCHUILIHHE 6 6 116 3
IIaTe1ii cemectp
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Jlexnus. Tonounbie 1 ropejioyYHbIe

Tema ycTpoiicTBa 010 1 o
6 CeMuHapCKOe 3aHITHE 1
JlabopaTopHnas padoTa
Jlekuus. [IapoBble TenyioreHepaTopbl 1
Te7M a CeMUuHapCKOE 3aHATHE 11-12 1 24
JlabopaTopHnas paboTa
Jlexnusa. Bogorpeiinbie 1
TEMJI0reHePaToPhI
TegM ! CeMHHapCKOE 3aHITHE 13-14 1 24
JlabopaTopHnas paboTa
Jleknusi. XBOCTOBbIE MOBEPXHOCTH 1
HarpeBsa
Teg[ ! CeMuHapCKoOe 3aHITHE. 15-16 24
3amura KypcoBoii padoThl !
Tema | Jlekuus. Tpy6onpoBoabl KOTeJIbHOM 2
10 CeMuHapCKOE 3aHITHE o 2 24
Tena ﬁ?;olg;, ’:ennomﬁ pacuer 2
11 paTopa 18 24
CeMuHapCKoOe 3aHATHE 2
®dopmMma aTTecTanuu 19 8 8 144
Bcero yacoB o [uciaIuIinae 14 14 260
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[Tpunoxenue 2

MUHUCTEPCTBO HAYKHU U BBICILEIO OBPA3OBAHNS POCCUMCKOM OENEPAIINN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIBHOE YUPEXK/IEHVE BBICIIEI'O OBPA3SOBAHUA

«MOCKOBCKHI HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

Hamnpasnenue noarorosku: 13.03.01 Temnosnepreruka u TEMIOTEXHUKA
OII (mpomitp): «DHEproodecneUeHNE MPETPUATHI
dopma o00y4eHHs: 3a09Has

Kadenpa: «I[IpomblnieHHas TEMI0IHEPreTHKA

®OH/I OHEHOYHbLIX CPEJACTB
O AMCIUITVIMHE

«KoTteabHblIe YCTAHOBKH H MMApOreHepaTopb»

Mocksa
2019



Tabmuma 1
K IPWIOKEHHUIO 2
IHacnopTt ¢oHIA OLIECHOYHBIX CPEICTB

KorteabHble YCTAHOBKH H MAPOr¢HePaTOpPhbI

@I'OC BO 13.03.01 Ten10TeXHHKA U TEMJIOIHEPreTHKA

KOMIIETEHIIUU Ilepeuennb TexHoJiorust DopMa OLIECHOYHOI' 0 Crenenu ypoBHeii
HNHJEKC OOPMYJIIMPOBKA KOMIIOHEHTOB dopmupoBanus cpeacTsa O0CBOEHMSI KOMIIeTeH Uit
3HATH: Jlekuus, DK3aMeH, ba3oBbliil ypoBeHb: criocobeH
METO/1bl BBITIOJIHEHUS CEMUHApCKHE BBIIIOJIHEHHE y4acTBOBaTh B cOope U
TJIAHOBBIX UCIIBITAHUHN U 3aHATHSA, pacyeTHOU paboThI MO | aHATU3€ UCXOAHBIX JTAHHBIX
PEMOHTOB nabopaTopHbIe WHJUBH1yaIbHOMY JUIS1 IPOEKTUPOBAHMS
TEXHOJIOTMYECKOTO 3aHATHUS, PELICHUE | 3aJaHUI0 SHEPTrOOOBEKTOB U MX
o0opyaoBaHus, CUTYallMOHHBIX 3JIEMEHTOB B COOTBETCTBUH
MOHTaXXHBIX, 3azady, C HOPMATUBHOM
HajaJ04yHbIX U myckoBbix | CPC JIOKyYMEHTalHEe! B
pabor. CTaH/IapPTHBIX
YMeTh.! MIPOU3BOJCTBEHHBIX
Croco0eH IEMOHCTPUPOBATE | BLITOTHSITE K CHTYALHSX
TIPUMCHCHHC OCHOBHBIX IUIAHUPOBATh [TOBBIILIEHHBIN YPOBEHB:
CNIoc06OB noiyueHHs, BBITIOJIHEHHE TJIAHOBBIX CHOCOOEH y4acTBOBAaTh B
peoOpazoBaHus, o
OIlK-3 TpatcnopTa H WCIIBITAHUN U PEMOHTOB cOope U aHAIHM3€ UCXOIHBIX
HCTIONB3OBAHIS TEIIOTEL B TEXHOJOTUYECKOI0 JAHHBIX TS
S —— o0opy10BaHus, MIPOEKTUPOBAHUS
YCTAHOBKAX M CHCTEMax MOHTaXHBIX, YHEPTrOOOBEKTOB U MX
HaJaJ0YHBIX U ITyCKOBBIX 3JIEMEHTOB B COOTBETCTBUH
pabor. C HOpMaTUBHOM
BJIA/IETh. JIOKyMEHTalue! B
HaBBIKAMH TPOBEICHUS HECTaHAPTHBIX
MJIAHOBBIX UCIIBITAHUHN U MIPOU3BOJICTBEHHBIX
PEMOHTOB CUTYaIUsIX C X
TEXHOJIOTHYECKOTO MOCJIEIYIOIIUM aHAJTU30M
00opynoBaHusl,
MOHTaXXHBIX,

HaJIaJJOYHBIX U ITYCKOBBIX




pabor.

3HATb. Jlexnuus, DK3aMeH, baz3oBsIii ypoBeHb: criocoOeH
METO/IbI BBITIOJIHEHUS CEMUHAPCKHE BBITIOJIHCHHE y4acTBOBaTh B cOOpe 1
IUTAHOBBIX UCIIBITAHUN U | 3aHATHS, pacueTHOI paboThl MO | aHAIM3E UCXOIHBIX JaHHbBIX
PEMOHTOB nabopaTopHbIe WHUBUIyaTbHOMY JUISL IPOEKTUPOBAHMS
TEXHOJOTHYECKOI0 3aHATHUSA, PELICHUE | 3aJaHUI0 HSHEProoOBEKTOB U UX
00opy1oBaHus, CUTYaIlMOHHBIX 3JIEMEHTOB B COOTBETCTBUU
MOHTaKHBIX, 3ajad, C HOPMaTUBHOM
HaJaJ04YHbIX U mycKoBbiX | CPC JIOKYMEHTalUEN B
pabor. CTaHAapPTHBIX
yYMeThb. MIPOU3BOJICTBEHHBIX
BBITIOJHATH U CUTYaIIUIX
CII0COGEH YUHTHIBAT IJIAHUPOBATh I1oBbIIIEHHBIN YPOBEHB:
CBOICTBA KOHCTPYKIIMOHHBIX | BBIIIOJHEHHE IIAHOBBIX CrocoOeH y4acTBOBaTh B
OIK-4 | MATepHaIoB B WCIIBITAHUN U PEMOHTOB cOope u aHaIM3€e UCXOJTHBIX
TEIUIOTEXHUYECKUX PacyeTaX | TEXHOJIOTHYECKOTO JTAHHBIX TS
C y4€TOM JHHAMUICCKHX H 00opyaoBaHus, MIPOEKTUPOBAHUS
TCIITIOBBIX HArpy30K MOHTaKHBIX, YHEPTrOOOBEKTOB U MX
HaJIaJ0YHBIX U MyCKOBBIX AJIEMEHTOB B COOTBETCTBHH
pa0or. C HOPMaTUBHOM
BJIA/IETh! JIOKYMEHTallue! B
HaBBIKAMU MPOBEJCHUS HECTaHJapPTHBIX
TIJIAHOBBIX UCIIBITAHUHN U MIPOU3BOJICTBEHHBIX
PEMOHTOB CUTyalusX C UX
TEXHOJOTUYECKOI0 MOCJIEAYIOIIUM aHAJIN30M
o0opyaoBaHus,
MOHTaXXHBIX,
HAJTaJIOYHBIX U TYCKOBBIX
pabor.

I1K-3 CIIOCOOHOCTD IIIAHUPOBATh 3Hath: MeTonuku cOopa | Jlekuus, OK3aMeH, ba3oBebIit ypoBeHb: criocoOeH
1 OCYIIECTBIATE KOHTPOJIB M aHaAJIN3a UCXOTHBIX CEMHHApPCKUE BEBIIIOJTHEHUE y4acTBOBaTh B cOope 1
ACATEIIPHOCTH IIEPCOHATIA JaHHBIX IS 3aHATHA, pacdeTHOU paboThI aHaAJIN3€ UCXOIHBIX JAaHHBIX
1O SKCIUTyaTali KOTJIOB, POEKTUPOBAHHSI 71abopaTopHbIe o JUISL IPOEKTUPOBAHHMSI

paboTtarmux Ha
ra3000pa3HOM, JKHIKOM

HEPTrOOOBEKTOB U UX

3aHATUA, pCUHICHUC

WHAUBUAYAJIbHOMY

HHEProoOBEKTOB U UX




TOILIMBE U 3JIEKTPOHATPEBE | BIECMEHTOB B CUTYaLHOHHBIX 3aJ1aHUIO0 3JIEMEHTOB B COOTBETCTBUU
COOTBETCTBUM C 3ajad, C HOPMaTUBHOMU
HOPMaTUBHOMN CPC JIOKYMEHTallueH B
JOKyMEHTaIueH CTaHJAPTHBIX
IIPOU3BOJICTBEHHBIX
CUTYyaLMsIX
I1oBBIIICHHBIN YPOBEHbD:
croco0OeH y4acTBOBaTh B
cOOpe U aHATM3E UCXOIHBIX
JAHHBIX JJI5
IIPOEKTUPOBAHHUS
HHEProoOBEKTOB U UX
AJIEMEHTOB B COOTBETCTBUU
C HOpMaTHBHOU
JIOKYMEHTalHUEN B
HECTaHJAPTHBIX
IIPOU3BOJICTBEHHBIX
CUTYalIUAX C UX
MOCJIEAYIOIUM aHAJIN30M
[1K-4 CIIOCOOHOCTH YNPABJIATH 3HaTh: METOBI Jlexus, DK3aMeH, bazoBeblit ypoBeHb: crioco0eH
HPOLECCOM SKCILTyaTallui BBIIIOJIHEHHS PAacUETOB CEMHUHApPCKUE BBIITOJIHEHHUE MIPOBOJUTEL PACUYETEI 110
KOTIIOB, PadOTAIONIX Ha TEXHOJIOTMYECKOI 0 3aHATHS, pacyeTHOM paboThl | TUIIOBBIM METOJIMKAM,
rasoo6pasHoM, KHIKOM 000pyI0BaHHUS 11O 1a00paToOpHEIE 1o IPOEKTUPOBATH
TOTUIMBE M JCKIPOHATPEBE | 1prioBBIM METOIMKAM; 3aHATHS, PEIIEHUE | HMHIUBUAYaJIbHOMY | TEXHOJOTMYECKOE
METO/IbI CUTYaLlHOHHBIX 3aJIJaHUIO0 00opyaoBaHuE C
IIPOEKTUPOBAHMUS 3ajad, HCIIOJIb30BaHNUEM
TEXHOJIOTMYECKOT O CPC CTaHJAPTHBIX CPEJICTB
000pyI0BaHUS C aBTOMAaTU3aLUN
HCIOJIb30BaHUEM MIPOEKTUPOBAHMUS B
CTaHJIapTHBIX CPENICTB COOTBETCTBHH C
aBTOMAaTHU3AlUU TEXHUYECKUM 3a/laHueM B

MIPOCKTUPOBAHUS B
COOTBETCTBHH C
TCXHUYCCKUM 3aJaHUCM

CTAaHAApPTHBIX
IMPONU3BOJACTBCHHBIX
CUTYyaluAX




I1oBbIIICHHBIN YPOBEHbD:
CrocoOeH MPOBOIUTh
pacueTsl 110 TUIIOBbIM
METOJMKAM, IPOEKTUPOBATH
TEXHOJIOTMYECKOE
00opyt0BaHUE C
HCII0JIb30BaHUEM
CTaHIapTHBIX CPENICTB
aBTOMAaTU3ALUU
IIPOEKTUPOBAHHUS B
HECTaH/IapTHBIX
IIPOU3BOJICTBEHHBIX
CUTYalIUAX C UX
MOCJIEAYIOIUM aHAJIN30M

IIK-5 CIIOCOOHOCTD MIAHUPOBATh | 3HATh: Jlexuus, DK3aMmeH, ba3oBbIil ypoBEeHB: TOTOB K
1 OCYIICCTBIIATH KOHTPOIb | MeToabl OCBOCHUS U CEMHUHAPCKUE BBIITOJTHEHHE y4acTuio B paboTax 1o
ACATCIIPHOCTH IICPCOHATIA IOBOIKHU 3aHTH, pacyeTHOU paboThI OCBOEHHIO U JIOBOJKE
10 SKCIITyaTalnn KOTIOB, | pexponornyecknx 1a00paTopHbIe 1o TEXHOJIOTHYECKHX
PaboTAIONIIX HA TBEPAIOM IIPOLIECCOB 3aHATHSA, PEIICHNE | HWHIWBUAYaJIbHOMY | IIPOLECCOB B COOTBETCTBUU C
TOIITHBE YMeETh: CUTYaLlMOHHBIX 3a1aHUIO0 TEXHUYECKHUM 33JJaHHEM B

IIpoBONTE TO0BOAKY 3az1ay, CTaHIAPTHBIX
TEXHOJIOTMYECKUX CPC MIPOU3BOACTBEHHBIX
IIPOLIECCOB CUTYyaLHSIX
BJIAIETh: I1oBBIIICHHBIN YPOBEHbD:
Meronamu npoBeIeHUs rOTOB K YYacTHIO B paboTax
paboT 1o J0BOIKE 10 OCBOCHHUIO U I0BOJKE
TEXHOJIOTMYECKUX TEXHOJIOTMYECKUX
IIPOLIECCOB IIPOLIECCOB B
HECTaHAAPTHBIX
IIPOU3BOJCTBEHHBIX
CUTYaIUSX C UX
MOCJIEYIOIIUM aHAJIU30M

I1K-6 CIIOCOOHOCTH YIIPABJIATH 3HATh: Jlexmus, DK3aMmeH, ba3oBbIif ypoBeHB: TOTOB

HPOLECCOM SKCILTyaTalluu CEMHHApCKHe BBIITOJIHEHHUE Y4acTBOBaTh B THIIOBHIX,

KOTJIOB, pa6OTaIOH.[I/IX Ha




TBEP/IOM TOILTHBE METO/bI BHIIOJTHEHHUS 3aHATHS, pacyeTHOI pabOThl | MJIAHOBBIX HCIIBITAHUSIX U
IUTAHOBBIX UCIBITAHUN U | J1TaOOpaTOpHbIE o pPEMOHTAxX
PEMOHTOB 3aHATHUS, PELICHUE | WHIUMBUIYAJbHOMY | TEXHOJOTHYECKOTO
TEXHOJIOTUYECKOTO CUTYallMOHHbIX 3aJJaHUIO 000py10BaHNUs, MOHTAXKHBIX,
o0opynoBaHus, 3ajad, HAJIQJ0YHBIX U ITyCKOBBIX
MOHTaKHBIX, CPC paboTax B CTaHIAPTHBIX
HAJIAJ0YHBIX U MIPOU3BO/ICTBEHHBIX
IIyCKOBBIX paboT. CUTYyaLMsIX
YMeETh: I1oBbIIICHHBIN YPOBEHbD:
BBINOJIHATH U rOTOB y4acTBOBAaTh B
IUIAHUPOBATh TUTIOBBIX, TNTAHOBBIX
BBINOJIHEHHE [UIAHOBBIX UCTIBITAHUAX U PEMOHTAX
UCTIBITAHUN ¥ PEMOHTOB TEXHOJIOTUYECKOI0
TEXHOJIOTUYECKOTO 000py10BaHUs, MOHTAXKHBIX,
o0opyaoBaHus, HAJIQJ0YHBIX M ITyCKOBBIX
MOHT)XHBIX, paboTax B HECTaHJAPTHBIX
HAJIAJ0YHBIX U MIPOM3BOJICTBEHHBIX
ITyCKOBBIX paboT. CUTYAIHSIX C UX
BJIa/IeTh: MOCJIEAYIOIUM aHAJIN30M
HaBBIKAMU TIPOBEICHUS
IUTAHOBBIX UCIIBITAHUNA U
PEMOHTOB
TEXHOJIOTUYECKOI0
0o0opyioBaHus,
MOHTQ)XHBIX,
HAJIAJ0YHBIX U
YCKOBBIX paboT.

IK-7 CIIOCOOHOCTB K 3HATh: Jlexuus, DK3aMeH, ba3oBeblit ypoBeHb: criocoOeH
BBIIIOJTHEHHIO METO/IbI BBINIOJIHCHU S CEMHUHApPCKHe BBITNIOJIHCHHE MPOBOJUTH PACUCThI 11O
TUNPABIIMICCKIX PACHCTOB, | 1jaHOBBIX UCIIBITAHUM U | 3aHATHS, pacyeTHOI paboThl | TUIIOBBIM METOJIMKAM,
pacticToB TCIIOBBIX CXEM C | nenvonTOB nabopaTopHbIe 1o IPOEKTHPOBATH
BBEIOOPOM 000OPYZAOBaHHS U

TEXHOJIOTUYECKOTO 3aHATHS, PELICHUE | HMHIUBUAYAJIBHOMY | TEXHOJOTHUECKOE
ApMATYpHl 00opyAoBaHus, CUTYaLlMOHHBIX 3aJIJaHUIO0 o0opyaoBaHue ¢
MOHTQ)XHBIX, 3ajad, UCIIOJIb30BaHUEM




HaJIaJOYHBIX U
IIyCKOBBIX paboT.
yMeTb:

BBINOJIHATH U
IJIAHUPOBATh
BBINOJIHEHHE [JIAHOBBIX
UCIIBITAHUN U PEMOHTOB
TEXHOJIOTUYECKOTO
00opy1oBaHus,
MOHTa)XHBIX,
HaJIaJOYHBIX U
IIYCKOBBIX paboT.
BJIA/eTh:

HaBbIKAMU IPOBEIECHUS
IUTAHOBBIX UCIBITAHUN U
PEMOHTOB
TEXHOJOTUYECKOI0
00opynoBaHus,
MOHTQ)XHBIX,
HaJIaJOYHBIX U
MYCKOBBIX paboT.

CPC

CTaHJAPTHBIX CPEJICTB
aBTOMAaTH3aIUN
MPOCKTUPOBAHUS B
COOTBETCTBHUH C
TEXHUYECKUM 3aJIaHHEM B
CTaHIAPTHBIX
MIPOU3BOJICTBEHHBIX
CUTYyaLUSIX
I1oBbIIICHHBIN YPOBEHbD:
CIIoCco0OeH MPOBOIUTH
pacyeTsbl 10 TUIOBBIM
METOJIUKaM, MPOEKTUPOBATh
TEXHOJIOTUYECKOE
o0opyaoBaHue ¢
HCIIOJIb30BAHUEM
CTaHJIAPTHBIX CPEICTB
aBTOMATH3aIuU
MIPOCKTUPOBAHUS B
HECTaHJapPTHBIX
MIPOU3BOJICTBEHHBIX
CUTyalusIX C UX
MOCIEAYIOIUM aHATU30M




[Tpunoxxenue 3

TunoBbie KOHTPOJIbHBIE 32IaHUS UJIM UHbIE MaTePUAJIbl, HE00X0AUMBbIE J1JI
OLICHKHU 3HAHUI, YMEHHH, HABBIKOB M (UJIM) ONbITA AEATEJIbHOCTH,

XapaKTepu3yKIIMUX ITanbl (JOPMUPOBAHUS KOMIIETEHIUI B IIpoLecce

O0CBOCHUSI 00pPa30BaTe/ILHOI MPOrPaMMbI B pAaMKAaX Y4eOHOM IMCUMIINHBI

HepequL MMPAKTHICCKUX pa60T 110 JUCHOUITIJINHC

Ne HanmenoBanue Kparkas xapakrepucruka IIpencraBnenue
n/m OLICHOYHOI'o CpCaACTBA OLOCHOYHOT'O CPCACTBA OIICHOYHOI'0 CPCACTBA B
dboHI
1 | Pacuernas paGora. [IpakTrueckas pabota Pesynbpratrom paboThl
«TennoBoi pacucTt HaIrpaBJICHA Ha SABJISIFOTCA OIMPCACIICHUC
KOTEJIbHOW YCTAaHOBKMY (hopmMupoBaHUE YMEHHH U MapamMeTPOB TEIIOBOTO
HAaBBIKOB I10 pacyery OaslaHCa KOTEJIBLHOTO
ImapamMeTpoB KOTEIbHOH arperara, rjiomanu
YCTaHOBKH Ha paI[I/IaIII/IOHHOI\/JI u
ra3006p213HOM TOIIJINBE C KOHBEKTHUBHOM
noadoopom MMOBEPXHOCTH HAarpeBa
BCIIOMOI'aTCJIbHOI'O KOTJIa, HOI[60p XBOCTOBBIX
000pyA0BaHUS. IIOBEPXHOCTEN Harpena,
TATOJyThEBBIX YCTPOMCTB.
TeMbl IPpaKTHYECKUX 3aHATHH
1. TemioBolt W  KOHCTPYKTHBHBIM  pacyeT  TEIUIOMCIOJb3YIOIIETO
o0opynoBaHUs.
2. Pacuer TemnoTeXHOJOTHYECKHUX TTapaMeTPOB TEIIJIOHOCHUTEIIS.
3. [Togbop 0bopymoBaHMS TEILUIOTEXHUYECKOTO KOHTPOJISI KOTEITHHOM.
4. PacueT mapaMeTpOB TOPEJIOYHBIX YCTPOUCTB. B1O0p popcyHOK.
5. PacyeT mapameTpoB TEII0BOro OanaHca KOTEILHOIO arperara.
6. AdPpoaIMHAMUYECKHIA pacdeT KOTEIILHOTO arperara.
7. PacyeT mapoBOro KoTja Ha ra30BOM TOILIUBE.
8. Pacuer BoporpeitHoro kotiia. Beibop BcrmoMoraTeibHOr0 000py10BaHHUS.
Q. TerutoBoi pacyer HSKOHOMam3epa, BO3/yXOII0I0rpeBaTEI,

naporieperpeBaresis KOTeJIbHOTO arperara.
10. Pacuet 1 BEIOOP HACOCHOTO 00OPY/IOBAHUS KOTEIHHOM.

11. Pacyer mapameTpoB 3HepreTudeckoi 3Gh(HEKTUBHOCTH KOTEIHHOTO
arperara.



[Tpunoxenue 4

HpI/IMepr 3alav AJasd CEMUHAPCKUX 3aHATHH

INPUMEP 1: B Tomnke KOTEIBHOIO arperatra MapoIlpOU3BOIUTEILHOCTHIO
D=13,5 xr/c cxwuraercs MOIMOCKOBHBIN yroib coctaBa: CP=29,1%; HP=22%;
Sf =2,9%:; NP=0,6%; OP=8,7%; AP=23,5%; WP=33%. CocTaBUTb TEILIOBOI1 Oa1aHC
KOTEJIbHOTO arperara, €ciy TemIiepaTypa TOIUIMBa IMpH BXxojae B Tomky 1,=20°C,
HaTypalbHBIN pacxo TorumBa B=4 kr/c, naBiaenue neperpetoro mapa Pn—4 Mlla,
Temmneparypa mneperperoro mapa t,,=450°C, TemmepaTypa NUTaTENbHOU BOJBI
t,s=150°C, BennunHa HenmpephIBHON MpoayBKU P=4%, TeopeTnuyeckoe KOJIUYECTBO
BO3/yXa, HeoOXomumoe i cropaHus 1 kr tommmBa V°=298 M3/kr, o0bem
YXOASIIMX Ta30B Ha BBIXOJE U3 TMOcienHero rasoxonga Vi y=4,86 M/KT,
TEMIEpaTypa YXOJSIIMX ra3oB Ha BBIXOJE M3 MocieAHero rasoxona t,=160°C,
cpeHsis 00beMHas TEIIOEMKOCTh Ia3oB Cry=1,415 kJx/(M-K), kosduuuent
n30bITKa BO3[yXa 3a MOCIEAHMM Ta30Xo0JI0M Oyx=1,48, Temmeparypa Bo3ayxa B
koTenbHOH t,=30°C, 00beMHas TeIIoeMKOCTh Bosmyxa C,=1,297 xJlx/(m3-K),
coJiep>kaHue B yxoasmux razax okucu yriepona CO=0,2% u TpexaTOMHBIX Ta30B
RO»=16,6 % u morepu Terja OT MEXaHUYECKOW HETMOJHOTHI cropanus (4=4%.
[ToTepsimu Temia ¢ GU3MIECKUM TEIUIOM ITUTAKOB TIPEHEOPEYb.

Pemenune: Huzmyro TermmoTy cropanusi pabodeii MacChl TOIIJIMBA ONPEACIISIEM
o ¢popmyiie:

Q?=338CP+1025HP-108,5(0P — S¥)-25WP=338-29,1+1025-2,2-108,5(8,7—
2,9)-25-33=10636 x/Ix/Kr.

TemmoemMkocTh pabodeit Macchl TOTUTMBA — 110 (hopMyJIe:

c‘; = ¢7(100 — W?) /100 + Cy, WP /100 =
1,088(100 — 33)/100 + 4,19 - 33/100 = 2,112 x/x/(xr-K).

du3nyeckoe TEMIO0 TOTUIUBA — IO GopMyIIE:

Qry = chty = 2,112 - 20 = 42 xJ[x/kr.

Pacnionaraemoe Terio — no gopmyre:

QF = QL + Qr; =10636 + 42=10678 kJIx/KT.

Temuto, mosIe3HO KUCIIOJIB30BAHHOE B KOTJIOArperare, — rno ¢hopmysie:

Q1 = (Dne/B) [(lnn - in.s) + (P/lOO) (iK.G - in.s)] - (13!5/4)[(3330 - 632) +
(4/100) -(1087,5 — 632)]=9181 xJIx/KT.

D...=D, Tak xak oTCyTCTBYET OTOOp HACHIIIEHHOTO Tapa.

DHTANBIUIO Mapa Iy, HaxoauM Mo I-S nguarpamme: I,,=3330 &Jx/kr,
DHTAIBIINKN MUTATEIHPHOW M KOTJIOBOW BOJBI HAXOJIUM IO TPUIOXKECHUSIM 2 U 3:
Ins=632 xJx/xr, a I,;=1087,5 xJ[x/KT.

HOTepI/I Teria ¢ YXOIAIUMU Ta3aMu — 1o hopmyrie:

= (V. )xCoputye — @,V ¢,t,) (100 — q,) /100 =(4,86-1,415160—
1,48 2,98 1,297- 30)(100 — 4)/100= =892 xJIx/KT.
[ToTepu Temnaa OT XUMHYECKON HETOTHOTHI CrOpaHus — o GpopmyJie:

Qs =



237(CP + 0,37555)C0/ (RO, + CO) =237(29,1+0,375-2,9)0,2/(16,6+0,2) =
85 kJIK/KT.

[ToTepu Temna OT MEXaHUYECKON HETOTHOTHI CrOpaHus — 1o GopmyJie:

Q4 = q4Q5/100 =4-10678/100 = 427 kJIx/kT.

[ToTepu Tera B OKpyKarollyro cpeay — no gpopmyie:

Qs = Q) — (Q1 + Q; + Q3 + Q,)=10678-(9181+892+85+427) = 93 Kk I/xk.

COCTaBJI}IIOHII/Ie TEIUIOBOrO OajlaHca B IMpOoHCHTAX:

g1 = (Q1/Q;)100 = (9181/10678)100 = 86%;

q; = (Q2/Q})100 = (892/10678)100 = 8,3%;

qz = (Q3/Q})100 = (85/10678)100 = 0,8%;

qs = (Qs/Q,)100 = (93/10678)100 = 0,9%;

TemmoBoii 0ajlaHC KOTEILHOTO arperara

Q) = Q, + Qz + Q3 + Q4 + Q5 =9181+892+85+427+93 = 10678 x/Ix/kr

i

100% = q; + q, + q3 + q4 + g5 =86+8,3+0,8+4+0,9 = 100%.

IHPUMEP 2: OnpenenuTh IUIONAAL KOJOCHUKOBOM pEIIETKH, O0BEM
TonmoyHoro  mpocrpanctBa u KIIJI  Tomkm  KOTenbHOrO  arperara
Maponpou3BOAUTENbHOCTEI0O D=5,45 Kr/c, eciu AaBieHUE TMEPErpeToro mapa
Pun=1,4 Mlla, Ttemneparypa mneperperoro mnapa 1,,=280°C, Ttemmneparypa

nutatenbHol Boawl t,,=100°C, KII/] 6pyTTro koTioarperara nfﬁ=86%, BEIIMYMHA
HEeMpephIBHON NMpoAyBKkH P=3%, TemioBoe HampsiKEHHUE IO KOJIOCHUKOBOM
pemerkn Q/R=1015 kB1/M?, TemnoBoe HanpskeHue Tornounoro oosema Q/V, =350
kBT/M3, moTepu Temna OT XUMUYECKOM HENOJIHOTHI cropanus (3=0,5% u morepu
TEIJIa OT MEXAHUYECKOM HEMOJHOTHI cropaHust (s=5,5%. KorenbHblld arperar
paboTaeT Ha Ky3HEIIKOM KaMEHHOM yTJIe ¢ HU3IIEH TEIMJIOTON CropaHusi roprouei
Maccel Q;=34 440 x]Jlx/kr, comepkanue B TomumBe 30761 AP=17,4% wu Biaru
WP=6%.

Pemienne: Husiryro TeniaoTy cropanus padoueid Macchl TOIJIUBA ONpeeisieM
o ¢opmyiie:

Qr = QZ = Q100 — (A? + WP)]/100 — 25WP =34440[100-
(17,4+6)]/100-25-6 = 26231 xJIx/kT.

HatypanbHblil pacxon TormBaa — 1o ¢popmysie:
B = Dn_e[(ln.n—ln.n)+(PélOO)(lklg—ln_g)] 100 = 5:45[(3000-419)+(3/100)(830-419] ; 5y _

A 26231-86

0,62kr/c.
D...=D, Tak KaK OTCyTCTBYET OTOOp HACHIIIEHHOTO Tapa.
[Tnomaas KOTOCHUKOBOM PEIIETKH — U3 (hOPMYJIBI:
BQY  0,62-26231
R=2%= = 16M°.
Q/R 1015
OO0BbeM TOMTOYHOTO MPOCTPAHCTBA — U3 (POPMYIIBIL:
BQ? 0,62-26231
= 2% — = 46,50,
Q/Vy 350

T



K.i.1. Tonku — o ¢popmyie:
nr=100—-g93 —q, =100 —0,5—5,5 = 94%.

IHPUMEP 3: OmnpenenuTb, Ha CKOJBKO HW3MEHHUTCS TEOpETHYECKAsS
TeMIeparypa ropeHus B TOIIKE KOTEIbHOI0 arperara 3a C4eT Mo/Iaud K TopesKaM
MpeABaPUTENILHO MOIOTPETOr0 BO3/IyXa, €CJIM TeMIIepaTypa BO3yXa B KOTEJIbHOU
ts = 30°C, Temnepatypa ropsidero Bozayxa t.;=250°C , xodpduiueHT nu30bITKa
BO3/yXa B TOIKE 0 =1,15, mpucoc Bo3ayxa B TonoyHout kamepe Ao, = 0,05 u motepu
TEIU1a OT XUMUYECKOM HenoJIHOThI cropanust (s = 1 % KortenbHblii arperat paboraet
Ha YXTHHCKOM IIpupoaHoMm raze cocraBa: CO, =0,3%; CHs=88%; C,Hs=1,9%;
CsHsg = 0,2%; C4H10=0,3%; N2=9,3%.

Pemrenre: Husmyro Temiory cropanus padodeid Maccsl — 10 popmyire:

Q% = 358 CH4 + 638 C;Hg + 913 C3Hg + 1187 C4Hyp = 358-88 + 638:1,9 +
913-0,2 +1187-0,3 = 33 254 xJ{x/m>.

TeopeTnueckn HEOOXOIUMOE KOJIMUECTBO BO3TyXa — Mo hopMyIie:

V0 =0,0478 [0,5 (CO + Hp) + 1,5 H,S + 2CH; + £ (m + n/4)CpHp — O] =
0,0478 (2-88 +3,5-1,9 + 5:0,2 + 6,5:0,3) = 8,9 M3/M°.

Tenno, BHOCUMOE B TOIKY BO3yXOM, IOJOTPETHIM BHE KOTJI0OAarperata, — Io
bopmyie:

Qsen= arVOC,AL, = 1,15-8,9-1,33-220 = 2995 xJIx/m>.

Pacnonaraemoe termio - mo dopmyie:

QP = Q% + Qgen =33 254 + 2995 = 36 249 xJIx/Mm>.

Terio, BHOCUMOE B TOIIKY C BO3/IyXOM, — MO (opmyJie:

Qs = (ar - Aor) VO (V). + Aot VO (V) = (1,15 — 0,05) 8,9-334 +
0,05-8,9-40 = 3288 xJIx/M>.

[Tone3Hoe TEIIOBBIICIICHUE B TOIKE MPU MOAa4Ye K ropesikam MoJA0TrPeToro
BO3/yXa — 1o GopmyIie:

Qr=QP (100 — 03)/100 + Q, - Qgev= 36 249 (100 — 1)/100 + 3288 — 2995 =
36 180 xJIx/M>.

[Tone3Hoe TerioBbIICTIEHNE B TOMKE MPHU TMOJaue K ropeikam Bo3ayxa 0e3
MPEABAPUTEIHHOTO TIOIOTPEBa OIMPEEIIAeM, MOIb3YsACh (HOPMYIIOit:

Qr, = Q;;(100 — q3)/100 + arV°(c9),, + AarV°(c9),, = 33254(100 —
—1)/100 + 1,15 - 8,9 - 40 = 33349x/Jorc/m>

3Hasi TOJIE3HbIE TEIUIOBBIAEIEHUS B TONKE, HAXOJHM TEOPETUYECKHUE
TEeMIIepaTyphbl TOPEHUSI C MOMOIIBIO J-U auarpammebl. [ 3TOro 3agaemcsi 1ByMs
3HaueHus MU Temrepartyp razon (1400 u 2000° C) u BeIYucIsieM AJ1s1 HUX YHTAIBIUN
MPOJYKTOB CTOpPaHUSsI.

O0BeM TpexaTOMHBIX Ta30B HAXOUM 110 (hopMmyIie:

Vro2 = 0,01 (CO2 + CO + HyS + ZmCyyH,) = 0,01 (0,3 +88 +2-1,9+3:0,2 +
+4-0,3)=0,94 m3/nmC.

TeopeTuueckuii o00beM azoTa — 10 hopmyJie:

VOpn2 = 0,79V° + N2/100 = 0,79-8,9 + 9,3/100 = 7,12 m3/n°.

TeopeTndeckuii 00beM BOJSHBIX TTApOB — 110 (hopMyIie:

Vf}zo =0,01[H2S + H; + £ (n/2) CwHp + 0,124 d;] + 0,0161 V° =0,01 (2-88 +



+3-1,9+4-0,2+5-0,3) + 0,0161-8,9 = 1,98 m3/m®
DOHTanenu0 MpoaykToB cropanus mpu o= 1 u t=1400° C — mo dopmye:
37 =Vig, (€9), +Vi, (€I)y, +Vito(€Ho= 0,94 - 3240 + 7,12 - 2009 + 1,98

2558 = 22414k ]x/Mm
OHranenuio Bo3ayxa npu o=1 u tr=1400°C — o dopmye:
2 =V%c0),=8,9-2076 = 18 476 xJIx/m>
DHTAIBIHUIO MPOAYKTOB cropanus npu t,= 1400° C — mo ¢opmyie:
Jr=3°+ (0, — 1)J,° = 22414 + (1,15— 1) 18 476 = = 25185 xJIx/™m>.
DHTaIBIUI0 MPOAYKTOB cropanus mpu t. =2000°C — mo popmyie:
Jr=1p+(ar =1 J) = Vgo,(€co, + Vi, 0(cOn,0 + (ar — DVO(cV),
=0,94-4843 + 7,12 - 2964 +
+1,98 - 3926 + (1,15 — 1)8,9 - 3064 = 3750k [x/Mm°.
[Io HalAEHHBIM 3HAYEHUSAM OHHTAIBIUN MPOAYKTOB CrOpPaHUs CTPOUM

nuarpamMmy | — 9. C moMmoIpio JuarpaMMbl 1O MOJIE3HBIM TEIUJIOBBIICIICHUSIM B
Tonke Qr, = Jr,= 36180 kJx/m® u Qpy = Jrp= 33349 kJlx/M® Haxoaum

— ocr. —_
TEOPETHYECKUE TEMIIEPATypbl ropeHust U, U Ur,, KoTopsie paBHbl U1, =1940°C; I, =
1795°C. TeopeTnyeckass Temreparypa ropeHusi B TONKE KOTJjoarperara 3a Cyer

[moJga4u K ropCjikaM ImoaorpeTroro BO3ayxa U3aMCHUTCA
A9y =97, — Ip, = 1940 — 1795 = 145°C.

INPUMEP 4: OnpenenuTh SHTAIBINAK TPOAYKTOB CTOPaHUs HAa BBIXOJIE W3
naporieperpeBareisi KOTEIbHOTO arperara mapo-mpou3BoauTenbHocThio D = 3,89
KI/C, paboTaroIero Ha mpupoaHoM raze CapaToBCKOTO MECTOPOKICHHS C HU3IICH
TernoTol cropanus Q5= 35 799 kJIx/M3, ecnm M3BECTHHI JABJICHUE HACBIILEHHOTO
napa px_» = 1,5 Mlla, naBnenue neperperoro napa p,,; = 1,4 Mlla, remneparypa
neperperoro napa t,,, = 350 °C, remneparypa nurtatenbHoil Boasl tn.e = 1000C,

BenM4YMHa HenpepbiBHOW npoayBku P = 4 %, KIIJ. kotnoarperara (OpyTTO) ng_a=
92,0 %,»HTaNbNMs TPOIYKTOB CrOPAaHUS Ha BXOJIe B aporieperpesarens ['ne = 17
220 xJIx/M°, TEOpPETUYECKUI 00bEM BO3AyXa, HEOOXOAUMBIH JJ1sl CTOpAaHUs TOTIIIMBA
V0 = 9,52 mM¥m3, mpucoc Bosmyxa b razoxoae maponeperpesarens Aa, = 0,05,
TeMmrneparypa Bo3ayxa B koTenbHol tH = 30 °C u moTepu TEIUIOTHl B OKPYKAIOIIYIO
cpeny qs = 1%

Pemenue: PacueTHsiif pacxo/1 TOIUIMBa omnpeaesseM 1o ¢hopmyie:

Bp — B = Dne[(lnn - in.s) + (P/lOO)(lKg - in.@)] 100 =

Qb
3,89[(3160 — 419) + (4/100)(830 — 419)]
- 100 = 0,32
3579992 00 = 0,326k2/c
KonruecTBO TEMI0ThI, BOCIPUHATON MapoM B MaporeperpeBareie, HaXxoIum
o ¢popmyiie:

D
Qne == (lnn - Hl'l)

B, 0326

OHTAJIBIUIO HACBIILIEHHOTO Mapa Mpu JaBlieHUup, ,— 1,5 Mlla Haxoaum 1o
tabn. 2 [2]: i, = i"=2791,8 xJx/kr.

(3160 — 2791,8) = 4388xdxc/m3



Pa

CXOJ] Mapa 4epes naporneperpenareiib Dy paBeH naponpou3BOAUTEILHOCTH

KoTioarpérara D, Tak KaK OTCYTCTBYET OTOOP HACBIIICHHOT'O Iapa.
KoaddumnmeHT coxpaneHus TEIIOTH onpeaeisieM 1o hopmyJie:

¢

=1-¢5/100 =1 —1/100 = 0,99

DHTAJBIINIO MMPOJAYKTOB CrOPAHUs Ha BBIXOJIE U3 MTapoIieperpeBaTesisi HAX0IUM
13 (GOPMYJIbIL:

"
I",

P PP O0O0O~NOOO0OTR, W -

ne

¢
= 1276901 /m>

4388
+ Aa,,V°(cv),, = 17220 —

0,99 +0,05-9,52-40 =

— J!
e_Ine

[Ipunoxenue 5

I[Ipumepsbl IK3aMeHAIIMOHHBIX BONPOCOB

. DIIEMEHTBI ra30BOT0 X0341lCTBA KOTEIbHBIX;

. YTOJIBHOE X035IUCTBO KOTEIIbHBIX;

. Ma3yTHOE X0351CTBO KOTEJIbHBIX;

. MecTto koTtenbHOro arperara B terioBoi cxeme TOC;

. [IpyHIMIIMaTBHAS CXEMA COBPEMEHHOM KOTEIBHOM YCTAaHOBKY;

. ApmaTypa u rapHUTypa KOTJIOArperara,

. Haznauenue KOHTpOJIbHO-U3MEPUTEIBHBIX MPUOOPOB KOTEIBHOM;
. [Ipnbopbl 6€301MaCHOCTH KOTEIBHOM;

. Cuctembl aBTOMAaTUKU U PETYJIMPOBAHUS KOTEIBHOW;

0.
1.
2.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
206.
217.
28.
29.
30.
31.

OO01re NoHATHSA TEOPUH TOPEHUS TOIUIMBA,

CocraB TBEpAOTO U )KUAKOTO TOIUINBA;

CBo¥cTBa )KUIKOTO TOIUIMBA,

CocraB u cBOICTBA ra3000pa3HOro TOILINBA,

TemoTa cropanusi TOIJINBA,;

Croco0bI CKUTaHUST OPTaHUYECKOTO TOTLINBA;

Pacuer mapaMeTpoB IpoOLECCOB TOPEHUS OPraHUYECKOTO TOIINBA;
KoaddunmeHT n36biTka Bo3ayXa;

VYpaBHeHHE TEIIOBOT0 OajgaHca KOTEIbHOIO arperara;
KoadunmeHT none3noro AeiMCTBUSA U pacxoi TOIJIMBA TEIUIOTEHEPATOPA,;
TerioBble NOTEPU TEIIOTEHEPATOPA;

Tonounsie ycTpoiictBa. KoHcTpyKMu, Ha3HauYeHUE, 0A00D;
I'openounsie yctpoiictBa. KoHCTpyKUnuy, Ha3HaYeHUE, 10100p;
["a30BbI€ 3ananbHBIE YCTPOMCTBA,

I'a3oma3yTHBIE TOpEIKH,;

[TeueyronbHbie GOPCYHKH;

CuctemMbl OpUTrOTOBJIEHUS U MOJIa4X TBEPJIOTO TOIJIUBA;
TAronmyTbeBbIE YCTPONCTBA,

[TapoBble Temnorenepatopsl KoTeabHbIX U TOLI;

[TpunIUT pabOTHI MAPOBOTO TEIIOTCHEPATOPA;

YerpoiictBo u pabota mapooro terorenepatopa JIKBP-10-13-250 I'M;
VYerpoiictBo u padota Teroreneparopa JJE-10-14 I'M;



32. YcrpoiicTBo u paborta temioreneparopa bI' M-35;

33. YerpoticTBo u pabota kotna E-1-9;

34. BonorpeitHpbie TEIIOreHepaTopbl OTOMUTEIbHBIX KOTEIbHBIX;

35. OcobeHHOCTH pabOThI CTANBHBIX BOAOTPEHHBIX TEIIOT€HEPATOPOB;

36. YcTpoiicTtBo u paboTa Temtoreneparopa [ITBM-50;

37. YcrpotictBo 1 pabota xotina KB-I'M-10-150;

38. YcrpoticTBo 1 pabota xkotina KB-I'M-50-150;

39. XBOCTOBBIE TOBEPXHOCTU HArpeBa KOTEJIBHOIO arperara, uX KOHCTPYKIIUU
Y Ha3HAYCHUE;

40. Koppo3sust XBOCTOBBIX ITOBEPXHOCTEN HarpeBa KOTJIoarperara,

41. BonsiHble 5KOHOMaM3epbl, Ha3HaYEHUE, KOHCTPYKIIHS,

42. BoznyxomnoaorpeBaTesu, Ha3HaueHHe, KOHCTPYKIIHUS;

43. TlapomeperpeBarenu, Ha3HauYE€HUE, KOHCTPYKIIHS,

44, TpybornpoBojsl KoTenbHOU. Knaccudukaiust TpyOOnpoBOA0B KOTEILHOM;

45. ITaponpoBObI KOTENBHOW, MPOYHOCTHOM PACUeT, 3JIEMEHTHI KOHCTPYKIUH;

46. [IutatenpHBIC TPYOOIIPOBOABI KOTEIHHOM;

47. JlpeHaxkHble TpyOOIPOBO/IbI KOTEJIBHOM;

48. TenoBo# pacdeT TEIIOreHEPaToOpa,

49. Opranuzaius IpOeKTUPOBAHUS TEIUIOT€HEPATOPa;

50. CocrtaB ToOmUMBa, MapaMeTPbl TEIJIOHOCHTENS W KOHCTPYKTHUBHBIC
XapaKTEepPUCTUKH TEIJIOrE€HEepaTopa,

51. Pacuer o00OBEeMOB U DSHTalbIMA NOPOAYKTOB CrOpaHus BO3AyXa
TEIUIOreHepaTopa,

52. TemnoBo# 0anaHC U pacxo/l TOIJIMBA TEIIOTEHEPATOPA;

53. Pacuer Tono4yHbIX Kamep;

54. PacyeT KOHBEKTHBHBIX MTOBEPXHOCTEH HArpeBa MapoOBBIX U BOJAOTPEHHBIX
KOTJIOB,;

55. DHeprocoepexkeHue B KOTJax.
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