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O0opoTHas cTopoHa TUTYJIbHOrO Jucta PITJI

I. PaGouasi nporpaMMa nmepecMoTpeHa Ha 3aceJaHMH Kadeapbl/IenapTraMeHTa;

[IpoTokoi oT « » 20 1. Ne

HupexTop nenaprameHTa

(moamucp) (1.0. damumms)

11. PaGouasi nporpaMma nepecMoTpeHa Ha 3acefaHUH Kadeapbl/qenapTaMeHTa:

IIpotokoun oT « » 20 1. Ne

JlupekTop nenapTaMeHTa

(moamucs) (1.0. damunus)

I11. PaGouasi mporpaMma nmepecMoTpeHa Ha 3aceJaHNH Kadeapbl/AenapTaMenTa;

[IpoTokoi oT « » 20 1. Ne

Jupexrop nenapraMeHTa

(oammcp) (1.0. damumus)

1V. Pabouasi nporpaMma nepecMoTpeHa Ha 3acelaHuU Kadeapbl/IenapTaMenTa:

[IpoTokoi oT « » 20 1. Ne

JupexTop nenaprameHTa

(moamuce) (1.0. ®amumnms)



IIpoexTUpOBaHKME KOTJIOB MAJIOW MOIIIHOCTH

OO6m1ast TpyJI0EMKOCTh AUCITUIUITMHBI COCTABIISAET 5 3auéTHbIX enuanibl / 180
aKaJIEMUYECKUX YacoB. YUYEOHBIM IUIAHOM TPEIyCMOTPEHO JIEKIHH 36 Yacos,
npakTuku 36 9acoB, 1abopatopHbie padoThl 0 YacoB, camocTosTeNbHAs padoTa 72
yaca, KOHTpoib 36 wacoB. [ucnumimua peanusyerca B 3 cemectpe. dopma
KOHTPOJISI — DK3aMEH.

[enu 1 3aa4 OCBOEHUS AUCIUTUIUHBI:
[ens: ¢opMupoBaHuE TOHATUA W TPUHLUIOB WHXEHEPHBIX PacueToB

IMpoHCcCCOB TI'OPCHUA PaA3JINMYHBIX BHIOB TOIUIMB B CJOCBLIX H (baKCHBHLIX,
TBECPAOTOINIMBHLIX TCILJIOICHECPATOpax MaJiou MOIIIHOCTH.

3agaum:

1. PacueT TemIoBhIX MPOIECCOB B TOMOYHBIX 00beMax M KOHBEKTUBHBIX
MOBEPXHOCTSAX KOTJIOB TPH HOPMHUPYEMBIX TEIJIOBBIX HAMPSIKCHHSIX TOTIOYHOTO
o0BeMa.

2. [IpnoOpereHue 3HaHUN B 00JACTH KOHCTPYUPOBAHHS U WHKCHEPHBIX
pacueToB COBPEMEHHBIX THIIOB TOMOYHBIX YCTPOMCTB M KOHBEKTHBHBIX

IIOBEPXHOCTEN TEIJIOTCHEPEPYIOIINX YCTAHOBOK MaJIOW MOIIHOCTH.
3. N3ydeHne COBPEMEHHBIX KOHCTPYKLMM KOTJIOB MajOW MOIIHOCTH
pa3paboTka HOBBIX 3((EKTUBHBIX KOHCTPYKTUBHBIX PEIICHUIN TETNIOMCTOYHUKOB.
4. [IpakTHUeCKO€ HKCMOJIb30BAHME HOBBIX KOHCTPYKIHMH KOTJIOB MAJIOW
MOIIIHOCTH Ui pa3padOTKH aBTOHOMHBIX CHCTEM TETUIOCHA0KEHHUS.

[Tnanupyemblie pe3ysbTaThl O0yUYEHHUS M0 JAHHOW TUCIUIUIMHE, COOTHECECHHBIC
C IUIAHUPYEMBIMU pE3yJIbTaTaMH OCBOCHHUSI 00pa30BaTEIbHOM MPOTPaMMBI,

XapakTepUu3yIoT dbopmupoBaHue cieayroniei npodecCuOHATbHON
KOMIICTCHIIUN:
Tum 3amau Ko 1 HanmeHoBanue
npodeccuoHaIbHON Ko 1 HaumMeHOBaHUE MHAUKATOPA TOCTIHKCHUS
KOMIICTCHIINH KOMIICTCHIINHA
(pe3ynbTaT OCBOCHMSI)
[1K-4.1 KoHntposnb BBIIIOJIHEHUS
CTPOUTEIBHO-MOHTXHBIX ~ paboT U
ITK-4 CriocoOHOCTh | TEXHMUYECKUH  OCMOTpP  pPE3yJbTaToOB
OCYIIECTBIIATh IPOBEIEHUS PabOT MpPU CTPOUTENHCTBE U
KOHTOJIbHO-HaI30pHbiii CTPOUTENBHBIA KOHTPOJIb | PEKOHCTPYKIIUU CHCTEM
B cepe TEIIOra30CHA0KEHUS!, BeHTUIISILIUU
terorazocHaOxenusa u | [IK-4.2 Onenka cocrtaBa U 00BEMa
BEHTHJISILIUU BBITTOJIHEHHBIX CTPOUTEILHO-MOHTAXKHBIX
pabot npu CTPOUTENILCTBE U
PEKOHCTPYKITHH CHCTEM




Twum 3amau

Kon u naumenoBanue
PO eCCHOHATTEHOM
KOMIIETEHIINU
(pe3ynbTaT OCBOCHMSI)

Ko 1 HanmMeHOBaHUE MHAUKATOPA TOCTHKCHIS
KOMIIETEHIINHA

TEIUIOra30CHA0KEHUSI, BEHTUJISLIMI

[IK-4.3 TloarotoBka MNpeajIoKEeHUNW IO

KOPPEKTUPOBKE MIPOCKTHOMN
JIOKYMEHTalluu o pe3ysibTaTaMm
OCBUJIETEIHCTBOBAHUS CTPOUTEIBHO-
MOHTaKHBIX PadOT MpPU CTPOUTENIHLCTBE U
PEKOHCTPYKIIUHU CUCTEM

TCHJ’IOF&SOCH36)KGHI/I5[, BCHTHUJIAIINHU

Kon 1 nanmeHoBaHME MHOAUKATOPA
NOCTHIKEHUA KOMIIETEHIINHU

HanmeHoBaHHe MOKa3aTelisi OLlCHUBAHHS
(pe3ynpTaTa 0OyUeHHs M0 AUCIUILIIHHE)

IIK-4.1 KoHTpoJib BBINOJHEHUS
CTPOUTENILHO-MOHTAXHBIX padoT U
TEXHUUYECKUNA OCMOTP pe3yIbTaToOB
IIPOBECHUS pabot npu
CTPOUTENICTBE U PEKOHCTPYKLUU
CUCTEM TEIIOra30CHA0KEeHHUS,
BEHTUJISIIIAH

3naer KOHCTPYKTHBHBIE OCOOCHHOCTH COBPEMEHHBIX
TEIJIOTEHEPATOPOB MaJIOM MOIIHOCTH, HUX TEXHUYECKHE
XapaKTEPUCTUKHU COTJIACHO HOPMATHUBHBIM JJOKYMEHTAM.

Ymeer IMpOBOAUTH O6CJ'I€,I[OB3.HI/I€ U HHCTPYMCHTAJIbHOC

W3MEpPEHHE OCHOBHBIX IIapaMEeTPOB  KOTJIOB  MaJlod
MOIIHOCTH
Bianeer  HaBBIKAMH ~ TIPAKTUYECKOTO  MPUMEHEHHS
o0opyoBaHus, 00ecCIIeunBarOIIETO HIOBBILIICHUE
SHEPreTU4ecKoil  A(PGEKTUBHOCTH  KOTJIOB  MAaJIOH
MOIIHOCTH

[1K-4.2 Onenka coctaBa U 00bEMa
BBIITOJIHEHHBIX CTPOUTEIHHO-
MOHTAaKHBIX pabot npu
CTPOUTENLCTBE M PEKOHCTPYKIIUU
CHCTEM TENI0ra30CHA0KEH N,
BEHTHIISIIINHU

3HaeT HOpMATHUBHBIE TPEOOBAaHHs IO HSKCILIyaTal[Md KOTJIOB
MaJIOH MOIITHOCTH

YMeer NpoBOIUTH TEIUIOTEXHUYECKUE PACUYEThl KOTIIOB
MaJIO MOIITHOCTH

Bianeer HaBbIKaMU OLIEHKU COOTBETCTBHSI BBITOJIHEHHBIX
pabotr pabodeil JOKyMEHTalluM Ha W3TOTOBJICHUE U
PEKOHCTPYKIIMIO KOTJIOB MaJIOil MOIITHOCTH

I1K-4.3 TloaroroBka npeayioxkeHun
0 KOPPEKTUPOBKE  IPOECKTHOU
JOKYMEHTallud M0 pe3ysbTaraM
OCBHJIETEIbCTBOBAHMUS

CTPOUTENIbHO-MOHTAXXHBIX  paboT
npu CTPOUTEIILCTBE U
PEKOHCTPYKLUHU CUCTEM
TEIIOra30CHA0KEHUs!, BEHTUIISILIUU

3HaeT ocoOeHHOCTH O(OpMIIEHUS TPOEKTHOW M paboueit

JOKYMEHTAallMM  HAa  H3TOTOBJIEHUE  KOTIOB  MAaJIOM
MOUIHOCTH

Ymeer 000CHOBBIBAThH HE00XOIMMOCTb 3aMEHbI
CYLIECTBYIOLIETO  KOTEJIBHOI'O OOOpYyAOBaHUA C  Y4YETOM

TpeOOBaHMIi PHEPTETHYESCKOHN U IKOIOTHIECKOM 3 HEeKTHBHOCTH

Buiajgeer MeTonMKON TEMJIOBOTO pacyera KapoTpyOHBIX
KUJKOTOIUIMBHBIX U TBEPIOTOIIMBHBIX KOTJIOB




|. CTPYKTYPA U COAEP)KAHUE TEOPETUYECKOM YACTH KYPCA

Pa3nen |. KoHCTpyKTHBHBIE 0CO0EHHOCTH KOTJIOB MaJjoii MomHocTH. (20
yac.)

Tema 1. BBenenne (2 uac)

KauecTBO LEHTpaTM30BaHHOTO TEIJIOCHAOXKEHUS B HACTOSIIEE BpeMs H
OTIyCKHasi CTOMMOCTb TEIUIOBOM sHepruu. [IpoGiemsl sHeprocOepexeHus mnpu
PEKOHCTPYKIIMU ACHCTBYIOIIMX CHCTEM TeraocHa0xeHuss. CrocoObl MOBBIIICHUS
3 PeKTUBHOCTH pabOT OCHOBHOTO KOTEJIBHOTO OOOpYyJOBaHMSI Ha OCHOBE
TEIUIOTEHEPATOPOB  cpeaHei  MomHOCTH. COCTOSIHUE  KOTEIBHOrO  mapka
TEIUIOMCTOYHUKOB MaJjIOil MOIITHOCTH, HAXOISIIIIMXCS B OKCILTyaTallid B HACTOSAIEE
BpEMS.

Tema 2. KOHCTPYKUMH COBPEMEHHBIX TeILUIOT€HEPATOPOB MAaJIOH
MOIITHOCTH. (2 yac)

TBepAOTOIUIMBHBIE TEIUIOTCHEPATOPHl C PYYHBIM OOCIYKHBAaHUEM TOIOK C
HEMOJBWKHBIM CJIOEM TOIUIMBA. MeEXaHU3UPOBAHHBIC TOIMKHU JUISI CHKUTAHUS
TBEPJIOTO TOILJIMBA C IIYPYIONIEH MIAHKOW M C HAKJIOHHBIMU MEPETATKUBAIOITUMU
kojocaukamu (HIIK).

KOHCTpyKTHBHBIE OCOOCHHOCTH TEIUIOTE€HEPATOPOB ISl COKUTAaHUS Ta3a u
Mazyta. KoTibl mnpsMoyronbHOM (OpMBI, IIMHIPUYECKUE (BEPTHKAIbHBIC,
TOPU30HTAIBHBIE).

Tema 3. AHaIMTHYECKAS OLEHKA TEXHUYECKHUX XaPAKTEPUCTHK KOTJIOB
MaJI0ii MOIIIHOCTH BBINMYCKAeMBbIX MPOMBINLIEHHOCTHIO P®D. (6 yac.)

Pacyer Tennonpon3BOAUTENBHOCTA KOTJIOB € IIYPYIOLIEH IUIaHKOM buiickoro
KOTeJIpHOTO 3aBojaa. OnpeneneHue KodGPuimeHTa mojae3Horo 1eUcTBust «OpyTTO»
JUIl  HAaKJIOHHOM TNEPETAIKUBAIOWIEN pEIIeTKH. TeIUIOTEXHUYECKUN aHaIu3
TOPU30HTATBHBIX KUJKOTOIJIMBHBIX KOTJIOB.

Tema 4. TBepa0TONIMBHBIE KOTJIbI MAJI0ii MOIHOCTH. (4 yac.)

TemnoBble mpolecChl NPU TOPEHUHU TBEPJOrO TOIMIIMBA B CIIOE B TOMKE C

pyuHbIM oOciy>kuBanueMm. [Ipenenst popcupoBanust paboThl kKoTia. Onpeaenenue



CpEIIHEr0 YpPOBHS TEIJIOBOM Harpy3ku. OlieHKa SKOHOMUYECKON 3(h()EeKTUBHOCTH.
CoBpeMEHHBIE MEXaHU3UPOBAHHBIE KOTIIbI C IIYPYIOMIEH IIAHKOM, BBITYCKAEMBbIE
B P®, BiusiHME KOHCTPYKIIMU TONKH KOTJa Ha TEIIOMPOU3BOAUTEIHLHOCTD.

Tema 5. JKuakoToninBHbIE KOTJIbI MAJ0H MOITHOCTH(4 Yac.)

TunoBele KOHCTPYKIMH KOTIOB. MHTeHcuukamus TtemooOMeHa B
XKApOTPyOHBIX KOTJAX MaJIOd MOIMHOCTH. JIOCTOMHCTBA ¥  HEIOCTaTKU
BEPTUKAJIIBHBIX W TOPU3OHTAJBHBIX JKApOTPYOHBIX KOTIOB. (coOeHHOCTH
TEIJIOBBIX TIPOIIECCOB B KHUAKOTOILUTUBHBIX KOTJIAX MPSIMOYTOILHON (POPMEI.

Tema 6. TexHu4eckue XapaKTePUCTHKHA KOTJIOB COTJIACHO HOPMATHBHBIM
JAOKyMeHTaM. (2 yaca)

Juamna3oH AOMyCTUMOM TEIJIOBOM MOIIHOCTH TBEPJOTOIUIMBHBIX KOTIIOB C
PYYHBIM OOCHy>KHMBaHHEeM. JlOCTOMHCTBA W HEIOCTAaTKU TOIMOK C IIypYIOIIeH
IJJAHKOM W C HAKJIOHHBIMU TMEPETAJIKUBAIOIIUMHU KOJIOCHUKaMH. BrusHue
BJI&YKHOCTU pab0yYero TOIJIMBA Ha TEIJIONPOU3BOIUTEILHOCTh MEXaHU3UPOBAHHBIX
KOTJIOB.

3aBUCUMOCTh ~ KOHCTPYKIIMM  TONMKA M  KOHBEKTHUBHBIX  Ta30XO0JIOB
ra3oMa3yTHBIX KOTJIOB OT BHJIa TOILJIMBA.

Pa3znen 2. TenjioTrexHH4YeckHe pacdeTbl KOTJIOB MaJjoil MomHocTu. (12
4acoB)

Tema 1. KoHCTPYKIIME TOMOK KOTJIOB NMPAMOYTOJIbHOW KOMIOHOBKH. (4
yaca)

IIpoekTupoBanue TEMI000MEHHBIX IMOBEPXHOCTEN paauanuoHHO-
KOHBEKTHUBHOM YacTH TONKH 33JHEr0 W MEPEAHET0 3KPAHOB M KOHBEKTHMBHBIX
ra3oxoJIoOB C OMNPEIEICHHEM HX TEOMETPHUUECKUX XapaKTepucThk. PazpaboTtka
THAPABINYECKON cxembl KoTia. OOOCHOBaHWE W BHIOOP TEIUIOBOTO HAIPSKCHUS
TOMOYHOTO OOBbEMa M TeMIEepaTypbl YyXOIAIUX Ta30B. CTEXHMOMETPUUECKHE
peakiuu okucieHus: ToruBa. OO0beM BO31yXa W MPOIYKTOB cropanus. Pacuer
DHTAJIBINKU JIBIMOBBIX Ta30B B TEIUIOOOMEHHBIX MOBEPXHOCTSX KoOTia. Pacuer
TEIUIOBOro OanaHca Kotrja. Pacuer TemimooOMeHa B TONKE M KOHBEKTUBHBIX

razoxojax. OnpenencHue ko3 GUIEeHTa M0JIE3HOTO ASHCTBHUS KOTJIA.



Tema 2. Pacyer ruapaB/in4ecKOro CONPOTHBJIEHHS BOISIHOTO TPAaKTAa
KoTJIa. (4 yaca)

Meron aUHAMUYECKHMX  JABICHUM. [ WAPABIMYECKOE  CONMPOTUBIICHUE
KOHCTPYKTHUBHBIX ~ 3JIEMEHTOB  KOTJIa B  3aBUCUMOCTH  OT  TEIIOBOM
IIPOU3BOJAMUTENILHOCTH U TEMIIEPATyp HArpeBaeMoro TEIUIOHOCUTENS Ha BXOAE U
BbIX0/i€ U3 Hero. [lon0op MUpKyISAIHMOHHOTO HAacoca.

Tema 3. AspoamHaAMHYeCKHiT pacyeT KoTJa. (4 yaca)

Pacuer a’poaMHaMUYECKUX CONPOTUBIECHUN KOHBEKTHUBHBIX TIa30X0JI0OB C
Y4E€TOM T€OMETPUUYECKUX XapaKTEPUCTHK TEIJIOOOMEHHBIX IIOBEPXHOCTEH U
TEMIEPATYPbl U CKOPOCTH MPOAYKTOB cropanus. [londop n1yTheBOro BEHTUIISITOPA
(1711 TBEpAOTOIUTMBHBIX KOTIIOB). [Tog0op ropenku 1jsi ra3oMa3yTHOTO KOTJIA C
ABTOHOMHBIM TOIUIMBHBIM HACOCOM U JOYThEBBIM BEHTUJISATOPOM (rOpejika TUIa
LB-T). PacueT u nmpoekTHpOBaHKHE JHIMOBOM TPYOBI, IOJI00P JIBIMOCOCA.

Pazgen 3. Onrumu3anusi TEIUVIOBBIX IPOLECCOB B KOTJIAX MaJjoi
MOIIHOCTH. (4 yaca)

Tema 1. YBenuyeHue HamnpsKeHHsI TOINOYHOIO o0beMa W 3epKaJja
rOpeHusi B KOTJIaX NPSIMOYIoJibHOW (pOPMBI 10 HOPMATHBHBIX 3HAYEHHIid. (2
yaca)

YMeHbllleHre 00beMa TONKU 33 CUET BHICOTHI U LIMPHUHBI MPU COXPAHEHUU €€
riyouHbl.  KoppeKkThpoBKa MOBEPXHOCTH KOHBEKTHBHBIX Ta30XO0J0B B KOTJIAX
PSMOYTOJIbHOM (DOPMBL.

Tema 2. Pacuer TemJOTEXHHYECKHX XAPAKTEPUCTHK KOTJIA TMpH
HOPMHPYEMbIX HANIPSIZKEHUSIX TOMOYHOT0 00beMa. (2 yaca)

PacueT Temneparypbl ra3a Ha BbIXOJE M3 TONKU B CPABHEHHH C MPOTOTHUIIOM.
OreHKa MOBBIIEHUS TEIUIOBOM 3(P(GEKTUBHOCTH MOJECPHU3UPOBAHHOTO KOTIIA.

CpaBHUTENBHBIN pacyeT CTOMMOCTH KOTJIa U MPOTOTHUIIA.

1. CTPYKTYPA U COAEPKAHUE IMPAKTUYECKOM YACTH
KYPCA
36 yacoB ayIMTOPHBIX 3aAHATHIA.



3ansaTue 1. XapakTepuCTHKA HCTOYHMKOB IEHTPAJW30BAHHOIO M
AeHEeHTPAJN30BAHHOTO TENJIOCHA0XKeHUs. (2 Yac.)

AHaJIN3 TEXHUYECKON PEBU3HM KOTEJIBHOTO MapKa TEMIOMCTOYHUKOB MaJION
MOIITHOCTH.

DKOHOMHUYECKas OleHKa A(HEKTUBHOCTH PAOOT TEIIIOMCTOYHUKOB HA OCHOBE
TEIJIOr€HEPATOPOB MAJIOH MOITHOCTH.

3anarue 2. Oco0eHHOCTH TeIUIOBBIX IPOLECCOB B  TONMKAaX
TBEPAOTOIUVIMBHBIX  KOTJOB €  HAKJIOHHBIMM  IEPeTAJIKMBAKIIMMU
KOJIOCHUKaMHU. (4 4yac.)

Cyika, BO3TOHKa U BO3rOpaHuE€ TBEpAOro ToruimBa. HampshkeHue 3epkana
TOPEHUS 10 TJIyOMHE TOINKH. 30HBI BBHITOPAHUS W OXJIAXKJEHMs Nuiaka. Cucrema
NUIAKOYIAJICHUSI U OYMCTKHU JBIMOBBIX I'a30B. X BIMAHME HA adpPOJAMHAMHYECKOE
COMPOTUBJICHUE KOTJIOB MaJOl MOIIHOCTU. BlMsiHuEe KOMIOHOBKA KOHBEKTHUBHBIX
MOBEPXHOCTEH HArpeBa Ha COMPOTUBIIEHHUE ra30BOr0 TPaKTa MpU padoTe KOTIOB Ha
MOHM)KEHHBIX Harpy3Kax.

3ansTue 3. Pacyer TensioBoro 6asanca kotJa. (4 yaca)

PacdeT TEmioBBIX MOTEPh C YXOAAIMMMU TrazaMu. [IpuHATHE HOPMUPYEMBIX
3HAQYCHUN MOTEPh C XMMUUYECKUM M MEXaHUYECKUM He0koroM. Pacuer mortephb
TEIUIOTBI B OKPYKAIOIIyl0 cpexy. Pacder morepp € TEIIOTOM IUIAKA.
Omnpenenenue ko3¢ duIMEeHTa MOJE3HOTO ISHCTBUSA KOTJIA M pacxoja TOIUIMBA
(mg raza ¥ Ma3yTa) MU PacyETHOTO pacxoja TOIUIMBA JJIs TBEPAOTOILIUBHBIX
KOTJIOB.

3ansaTue 4. Teni0BoM pacueT KOTJIOB MaJioii MOIIIHOCTH (6 yac.)

KomnoHOBKa TeMmI000MEHHBIX MOBEPXHOCTEH M KOHBEKTHUBHBIX Ta30XO0B.
O6ocHoBaHne BbIOOpa KOA(D(GUIIMEHTOB M30BITKA BO3/IyXa B 30HAX TEILIOOOMEHA.
Onpenenenue TEOPETUUECKON U AEHCTBUTENIBHOW TEMIIEPATYpP FOPEHUS TOILIMBA.
Pacuet TeopeTH4EeCKOro U AEUCTBUTEIBHOIO 00HEMOB BO3/IyXa U JBIMOBBIX T'a30B.
Pacuer 00BEeMHBIX M10JIeH MPOMYKTOB CTOPAHUSI TPEXAaTOMHBIX Ta30B M BOJSHBIX

TIapoB.



3ansarue 5. Pacuyer TemsiooOMeHa B TONKe M KOHBEKTHBHBIX Ia30Xo/Jax.
(6 uac.)

Omnpenenenue mapaMeTpoB, BIUSIOMNX HAa WHTCHCHUBHOCTH TEILIOOOMEHA B
tonke. OlleHKa TeOMETPUUECKUX XapaKTEPUCTHK TOMKH, BIMUSIONUX Ha €€
aKTUBHBIM 00beM. Pacuer yrimoBoro koadduimeHTa TOMOYHBIX 3KpaHOB. Pacuer
kodddummenta TermoBoi 3GHEKTUBHOCTH OSKpaHOB. Pacuer »ddexTuBHON
TOJIILMHBI U3TyYaromero cios. Pacuer mapamerpa pacnpeneneHus: TeMepaTypbl
1o BbicoTe Tomku. OmnpeneneHue CTEMEeHN YePHOTHI TOMKU. Pacuer TemmepaTypbl
ra3oB Ha BBIXOJIC U3 TOIKHU.

Pacuer »¢h@dexkTUBHON TONIMHBI HU3IYyYaIOMIETO CJOs TEPBOr0, BTOPOTO
ra3oxo/ioB. TerioBOCIpUATHE IO YpPaBHEHHWIO TEIJIOBOro OajaHca MEpPBOTO,
BTOporo raszoxoja. OmnpeneneHue CpelHed CKOPOCTH JIBIMOBBIX Ta30B.
Onpenenenue  kodhduimeHTa  TEIJIOOTAAYUM  KOHBEKIMHU,  CyMMapHOM
MOTJIOIIATEIbHON CIOCOOHOCTH TPEXaTOMHBIX I'a30B, Ko3(duimenTa ocnabieHus
Jydyed TpeXaTOMHBIMH Tra3amMu. Pacder TepMOAMHAMUYECKUX XapaKTEPUCTHUK
ra3oBOro TOTOKa W KO3(P(GUIMEHTAa TEIUIOOTAAYd W3IydeHHUs. Y TOYHEHHas
TeMIIepaTypa JbIMOBBIX Ta30B 3a IEPBBIM, BTOPHIM ra30X0/[aMHU.

3ansitue 6. Pacyer ruipaBIMYeCcKOro CONMPOTHBJIEHUS BOASIHOTO TPAKTA
KOTJIA MaJIoi MOIIHOCTH. (4 yac.)

OmnpeneneHne MECTHBIX COMPOTHUBIICHUM M Ha TPEHHE IS pacdyeTra METOJ0M
JTUHAMUYECKUX JTABJICHUU. Pacuer  rumpaBnmyeckux CONPOTHUBIICHUM
KOHCTPYKTHUBHBIX JJIEMEHTOB KOTJa (PKPAaHOB, KOJUIEKTOPOB, TPYOOIIPOBOJIOB,
3QJIBUKEK). [Ton6op APKYJISAITUOHHOTO Hacoca MO CyMMapHOMY
THIPABINICCKOMY COITPOTHBIICHHUIO KOTJIA.

3ansiTe 7. A3poaMHAMHYECKHUIi pacyeT KoTJa. (6 yac.)

JIIst KUAKOTOINIMBHOTO KOTJIA - PacdeT TeOMETPHYECKUX XapaKTePUCTHUK
KOHBEKTHUBHBIX Ta30XO0JIOB W CpEIHEW TeMIlepaTypbl ra3oB B HuX. Pacuer
COMPOTHUBJICHUI KOHBEKTHUBHBIX Ta30X00B C YYETOM MX KOMIIOHOBKH, CKOPOCTH H
MECTHBIX COIPOTHBIICHHH. PacdeT COMpOTHBICHUI Ta30MpPOBOJOB 3a KOTJIOM.

OnpeneneHHe CYMMApPHOT'O COIIPOTHUBJICHUA I'a30BOI'O TPAKTA KOTJIA.



Oobecrieuenne AYTbCBBIM BO3AYXOM IMPpOU3BOAUTCA ABTOHOMHOM

)KI/II[KOTOHJIHBHOI\/’I FOpGJ’IKOﬁ THIIA LB-T Cco ABTOHOMHBIM AYTbCBbIM

BCHTHUJIAATOPOM
I[JISI TBCPAOTOINNIMBHOI'O MCXAHU3UMPOBAHHOI'O KOTJIIa — TO KE, HO
JOITOJIHUTCIBHO OIpCACIIACTCA COIIPOTHUBJIICHUC 30JI0YJIOBUTCIIA u

JOTMOJHUTENBHBIX Ta30MPOBOIOB, COSAUHIIONIUX KOTEII C 30JI0yJIOBUTEIIEM.

[Tomaua qyThEeBOro BO3yXa IMOJ TOITUIMBHYIO PELIETKY B TpeOyeMoM oObeMe
o0ecrieuynBaeTCs TyThEBBIM BEHTHIATOPOM I10 JEHCTBUTEILHOMY 00hEMY BO3/YXa,
M0JaBa€MOMY Ha TOPEHHUE.

[Tocie BBITTOIHEHHS BCEX pacyeT MPOU3BOIUTCS MOA00p IBIMOCOCA.

3ausitue 8. IloBblmeHHe TemjaoBoii 3(P(PeKTHUBHOCTH KOTJIOB MAajoii
MOIIHOCTH. (2 4ac.)

Pacuer reoMeTpUYECKUX XapaKTEPUCTUK TEIJIOOOMEHHBIX MOBEPXHOCTEH
TONKM W KOHBEKTHUBHBIX Ta30XOJOB C II€JIbI0 OOECHEUEHUs] HOPMUPYEMBIX
TEIUIOBBIX HAIIPSIKEHUW TOIKHU U 3€pKajia TOPEHUSI.

3ansaTue 9. TemyoTexHnyeckne XapaKTePUCTHKH KOTJIOB INpH
HOPMHPYEMbIX HANPS)KEHUAX TOIMOYHOI0 00beMa U 3epKaJia ropeHus. (2 yac.)

Pacuer koddduimenta mnone3Horo naeucTBus. OmnpenesieHHe MOBBIIICHUS
TeIioBOM 3 (PEKTUBHOCTH  MOJECPHU3UPOBAHHOIO  KOTJIa W  MPOTOTHIIA.

DKoOHOMUYECKas OICHKA OIITUMMU3AIHNHN TCIIJIOBOTO IIPOOCCCa KOTJIa U IIPOTOTHIIA.

1. YYEBHO-METOANMYECKOE OBECIIEYHEHHUE
CAMOCTOSTEJBHON PABOThI OBYYAIOIIUXCSI

I[linan-rpaduk BoINOJHEHUSI CAMOCTOSAITEILHOI Pad0ThI HA BTOPOIl ceMeCTp
no aucuuiuinie «[IpoekTupoBaHue KOTJIOB MaJI0i MOIIHOCTIDY

Ne Jara/cpoxu | Bua camocrositeqibHoii pa6orbl | [Ipume | dopma KOHTpPOJIA

BBINOJTHCHU A PHBIC
n/n HOPMBI
BpeMeH
U HA
BBINOJI-
HEHHe




2 "Henenm BBIOTHUTE TEXHUYECKH 0030p | 2 yaca | JOKIIaf B
K 3-ei OTEYECTBEHHBIX U 3apyOeIKHBIX MPE3EHTAIIMOHHOMN
HeOene KOTJIOB MaJIOM MOITHOCTH. dbopme, mucKyccus,
BBIBOJBI 110 TEME.
2 "Henenu N3yunTh KOHCTPYKIIUU 1 yaca | MarucCTpaHTHI
K 5-oi TBEPAOTOIIUBHBIX KOTJIOB TOTOBST COOOIIEHHE
HeOene POCCHIICKOTO IMTPOU3BOJICTBA C 10 TEME,
PYYHBIM 00CITy’)KHBAaHUEM. 00CyXICHUS 1
JIUCKYCCHH T10 TEME
2 Henenu CTaauu IIOArOTOBKH, 2 yaca | oOcyXJIeHHE
K 7-oi BOCIIJIAMEHEHUS] U TOPEHUS pe3yabpTaToB
Hezene TBEPJIOTO TOILINBA B pacdera.
HETIOABIXKHOM CJIO€ B TOIIKAaX C
PYYHBIM 00CTy)KHBAaHUEM.
OcoOeHHOCTH BO3ropaHus U
TOpPEHUs HETIOBHMYKHOTO CJIOS B
TOIIKAaX KOTJIOB C IIypYyIOLIEen
IUIQHKOM.
00CyXIeHUE TEMBI, TOKJIa/ B
MIPE3CHTAIIMOHHON opme,
JIMCKYCCHSI, BBIBOJIBI 110 TEME.
2 Henmenu PaccunraTh TenmnoBoi Oananc 2 yaca | JOKJand B
K 9-oii KOTJa; KO3 (PHUITMEHT MOJIE3HOTO MPE3EHTALMOHHOMN
Hezene JIEHCTBHSI; pacxo/1 TOTUIMBA. ¢dbopme, nuckyccus,
BBIBOJIBI 110 TEME.
2 Henmenu N3yunTh KOHCTPYKITHIO 3 yaca | [IpoBepka METOIUKHU
K 11-ou TEIJIO0OOMEHHBIX TTOBEPXHOCTEH U pacyeToB C y4YETOM
Hedene KOHBEKTHUBHBIX Ta30X0JI0B HOPMHUPYEMBIX
TBEPJOTOIJTUBHOTO U BEJIMYHH,
JKUJKOTOIUIMBHOTO TUIOPSOB KodphuImeHTa
KOTJIOB. n30bITKa BO3/1yXa B
TONKE U IPUCOCOB B
KOTJIE.
2 "Henemm BbINonHUTE pacyeTsl 2 yaca | O6cyxaeHue oOmiei
K 13-oi1 JIeHCTBUTENILHBIX 00HEMOB METOJIUKH PACUYETOB,
Hedene BO3/lyXa U MPOAYKTOB CTOPAHHUS B JTUCKYCCHH T10 TEME.
TETJIO00OMEHHBIX TTOBEPXHOCTSX
kotaa. OnpenenuTs
TEOPETUUECKYIO 1
JIEMCTBUTEIIbHYIO TEMIIEPATypPy B
TOIIKE, MPOU3BECTH TEILIOBOMN
pacueT KOHBEKTUBHBIX
ra3oxoJoB.
2 "Henenu O3HaKOMIJICHHE C METOIMKOM 1 uac 00CyKJIEHUE TEMBI,
K 15-o1 pacyeToB rUIPaBINYECKUAX JIOKJIaJT B
Heaene CONPOTUBIIEHUN KOHCTPYKTUBHBIX Mpe3eHTAIIMOHHOM
aneMeHToB Kkotia. [Togbop ¢dbopme, nuckyccus,
LHUPKYJISIIUOHHOTO HAcoCa. BBIBOJIEI 11O TEME.
2 Henenu Meroauka pacuera 3 yaca | ompezesneHue Lenen
K 17-o1 AIPOTMHAMUYECKUX U 3a7a4 TEMEI,
Hedene COTIPOTUBIICHUI BBIBOJIBI ITO TEME.

JKHAKOTOIIJIMBHBIX KOTJIOB,




pacuer CyMMapHOTO
A’POTMHAMHUYECKOTO
COIMPOTHBIICHUS Ta30BOTO TPAKTA.
OcobeHHOoCTH
A’POTMHAMHUYECKOTO pacyera
TBEPAOTOILTUBHBIX KOTJIOB C
Y4E€TOM COMPOTUBIICHUS
ra30MpPOBOJIOB 32 KOTJIOM.

9 1 Henens [ToaroroBuTh OOCYX)ICHUE 2 yaca | Jloknazg u
K 18-o1 pa3pabOTaHHBIX KOHCTPYKITUH JIMCKYCCHUU T10 TEME.
HeJene KOTJIOB B IIPE3EHTALMOHHOM

dbopme, nuckyccusi, BBIBOJBI O
TEME.
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XapakTepucTuka 3aJlaHMii BTOPOr0 ceMecTpa JJsl CaMOCTOSITeIbLHOM
PadoThLI 00y4aIOUIUXCHA U METOANYECKHE PEKOMEHIAIUN 10 UX BHINOJHEHHUIO:

3amanust NeNel, 2 — BKITtOUaroT B ce€0s1 M3y4yeHUE KOHCTPYKUUNA POCCUICKUX U
3apyOEKHBIX MPOU3BOAUTENICH TBEPJIOTOIUIUBHBIX U KUJAKOTOIIMBHBIX KOTJIOB
MaJIOM MOIIIHOCTH.

3aganus NeNe 3, 4 — wusydeHne (UBHMYECKMX OCHOB IIPOIICCCOB
BOCIUIAMEHEHUSI U TOPEHUs TBEPJOTO TOIUIMBA C PacyeTOM TEIUIOBOro OajaHca
KOTJIA.

3amanust NeNe 5, 6 — pa3paboTka KOHCTPYKUMU TEIIOOOMEHHBIX
MOBEPXHOCTEH TOMKA W KOHBEKTHBHBIX TIa30X0J0B TBEPAOTONJIUBHOIO U
XKUIKOTOIUIMBHOTO KOTJIOB. Pacuer o0ObeMOB BO3ayXa M NPOAYKTOB CropaHus,
TEIJIOBOM pacyeT TONKH U KOHBEKTUBHOIO ra30X0/a.

3amanue NoNe 7— Pa3zpaboTka METOIMKH pACUETOB THUIPABIMYECKUX
CONPOTUBIIEHUIN TEIJIOOOMEHHBIX MOBEPXHOCTEH KOTJIAa M COEAMHUTEIbHBIX
TpyOOTIIPOBOIOB.

3aganue NeNe 8 — wH3ydyeHHME METOJUKH PACUYETOB a’pOJUHAMHYECKUX
CONPOTHUBJIEHUI Ia30BOr0 TPAKTA KOTJIOB.

3ananue NelNe 9 — pazpaboTka KOHCTPYKIIMH KOTJIOB IO TEIJIOBOW HArpy3Ke,
3aJaHHOM BEQYIIMM IIPENOIABATEIIEM.

XapakTepucTuKa 3aJaHMH TPeThbero ceMecrpa AJsi CaMOCTOSITEIbLHOMU
PadoThI 00y4aOIIUXCH U METOAMYECCKHE PEKOMEH/IAIUH 110 UX BHINIOJHECHHUIO:

3amanust NeNe 1, 2, 3 — 0030p KOHCTPYKIMII TOMOK C HAKJIOHHBIMH
NEePEeTATKUBAIOIIUMH KOJIOCHUKAMHU, UX BIUSHUE HA MHTEHCUBHOCTD TEIJIOOOMEHA.
TeopeTndeckre OCHOBBI MTPOIIECCOB BOCILUIAMEHEHNS U TOPEHUS HA HUX.

3amanue NeNe 4 — y3ydyeHHE TEIIOTEXHUYECKUX OCHOB BOCILJIAMEHEHUS
TOpPEeHHsI TBEPAOIO TOIIMBA B TOIKAX C PYYHBIM OOCITY>KUBAHUEM.

3amanue NeNe 5 — 0cOOEHHOCTHM TIPOIIECCOB TOPEHUsS TOIUIMBA B TOIKAax
KOTJIOB C IIYPYIOIIEN IUIAHKOM.



3aganue NeNe 6 — mog0op KOHCTPYKIMM KUJKOTOIUIMBHBIX KOTJIOB Mayion
MOITHOCTH JJIsl TETUIOCHAOKEHHUS 3/TaHUI pa3IMYHOTO HA3HAUYCHMUS.

3amanue NeNe 7 — pacyeT ONTHUMAJIbHBIX KOHCTPYKTHBHBIX pa3MeEpOB
TEIJIOOOMEHHBIX MOBEPXHOCTEH KOTJA JJisi MOBBIIIEHUS €r0 TEIUIOTEXHHYECKHX
XapaKTEPHUCTHK.

3amanne NeNe 8 — yCOBEpIIEHCTBOBAHME KOHCTPYKLUMHU KOTJIAa IIyTEM

IIOBBIIMICHUS TCIIJIOBBIX HaprDKCHI/Iﬁ B TOIIKC M TCMIICPATYPHLIX HAIIOPOB B
ra3zoxoaax.

3aILaHI/Ie NoNe 9 — pacucT MCTAINIOCMKOCTH TETII000MEHHBIX HOBCpXHOCTei’I
MOACPHU3UPOBAHHBIX KOTJIOB U IIPOTOTHIIA.

TpeOoBanusi K TNpeACTABJeHUI0 W  OQOPMIIEHHUIO Pe3yJabTATOB
CaMOCTOAITEJIbHOI Pa0dOTHI:

B onwucarenpHOl yacTH pabOThl JOJKHO OBITH MPUBEACHO COBPEMEHHOE
o0opynoBaHue, METOAMKA 1MO00pa U pacueTa, 000CHOBAH €Tro BHIOOP.
PacueTHass yacTe padOTHl JOJKHBI COJEPKAaTh OOOCHOBaHWE BHIOPAHHOM

METOJMKH pacuera, OCHOBHBIE pACUETHBIC 3aBUCUMOCTH CO CChUIKAMH Ha
HMCTOYHUKH, AJITOPUTM pacueTa (He 3aBUCUMO OT TOro, Kakasl mporpamma pacyera
OblJla MCIOJIb30BaHA), pe3yJbTaThl pacueTa B TaOMUYHOW (opMe U BBIBOJBI O
coorBerctBun CII. PabGora nmomkna ObITh odopmieHa B Buje GparmeHTa
MOSICHUTEIBHOM 3amucku mpoekrta. [lo pesynpraraM pacdera JOJKHBI OBITh
MOATOTOBJICHBI TTPE3CHTAIUU.

['paduyeckas yacth paboOTHI HOMKHA OBITH BHINIOJIHEHA B MPO(HECCHOHATBHOM
porpaMMe U COAEpPKaTh rpadUuecKyro 4acTh MPOEKTAa KOHCTPYUPOBAHUS KOTJa
Majoit MomiHocTH. PaGota mpencraBisieTcs I BCEOOIIEro  00CyXACHUs
MYJbTUMEIUNHO, 3aTEM IIOCJIE 3aMEYaHUW U MPEIJIOKEHUN, TIOJIyYEHHBIX B XOJI€
oOCy)XJIeHUs, BHOCATCS HCHpaBlieHUs, paboTa JOJKHA COOTBETCTBOBATH
tpeboBanusm CII. ['paduueckas gacth pacneyaTsiBaeTcs Ha mcrax ¢popmara Al.

[IpoeKT CcOAepKUT MOSICHUTEIbHYIO 3alHMCKy W TpadUUecKyl YacTb.
[TosicHuTenbHas 3amMcKa MPOEKTa JOJKHA COAEPXkAaTh OMMCATENIbHYIO YacTh, C
aHAIMTHUYECKUM 0030pOM 00OpYAOBAaHMS, PACUETHYIO YacTh, OOIIME BBIBOABI IO
IIPOEKTY, CHHMCOK HCIOJb30BAaHHBIX MCTOYHUKOB W MpuioxkeHud. ['paduyeckas
4acTh JOJDKHA OBITh MpecTaBlieHa Ha iuctax popmara Al, B macmtade 1:100.

[Io Bcem wacTsaiM pabOThl MOATOTOBJIEHBI MPE3EHTALUU, KOTOPHIE
MPEACTABIISUIUCH CTYICHTAMU NPU 00CYKACHUM HA 3aHATHUSX.

[TosHOCTBIO ~ 3aBEpUICHHBIM  MPOEKT  NPEACTABISACTCS K 3alluTe
MOSICHUTEIPHOM 3alMCKOM, Mpe3eHTanuel u rpadudecKkoil YacThl0 Ha JIMCTAX
dbopmara Al.

Kpurepuu oueHKk# BbINOJHEHHUS CAMOCTOATEIbHOI PA0OTHI:



Ha 3ansTusx cTyaeHTaM mpeaocTaBieHa BO3MOXKHOCTD CJieaTh COOOIIEHNE
O BBIMIOJIHCHHBIX 3aHSATHSAX, 3TO OlleHHMBaeTcsa Oammramu ot 1 1o 3. OneHmBaeTcs
aKTUBHOCTH CTYJCHTOB MPHU OOCYKJICHUM MPEICTaBICHHBIX padoT Oamiamu ot 1
1o 2.

Ha nmocnegnux Tpex 3aHATHUAX MPOUCXOIUT MyOJIMYHAS 3allUTa MPOECKTOB,
JOMYIIEHHBIX K 3amute. Ha 3ammTe nomyckaeTcs BceM 3aJaBaTh BOIPOCHI,
Kacaroluecsi HE TOJbKO TPOEKTa, HO ¢ HOPMATUBHBIX JOKYMEHTOB U
TEOPETUYECKOM YacTh Kypca. KadecTBO BBHITIOJHEHHOTO IPOEKTAa OIEHUBAETCS

CJICAYIOIIMM 00pa3oMm:
[MosicHuTenpHas 3amMcKa - MaKCUMaIbHOE ynciio 0amioB — 40;

I'paduueckas yacTp - MakcuMajabHOE YuciIo 0amioB — 40;

OTBeThI Ha BOMPOCHI - MAaKCUMaJIbHOE YKciio 6aiioB — 20;
100-90 6amioB — COOTBETCTBYIOT OILIEHKE «OTIIMYHOM
89 -70 GansIoB — COOTBETCTBYIOT OI[EHKE «XOPOIIIO)

69-60 6aJITIOB — COOTBETCTBYIOT OIICHKE «YIOBJICTBOPUTEIHHOY

IV. KOHTPOJIb JOCTUKEHUS LEJEN KYPCA

Kontponupyem | Kon unaukxartopa
Oueﬂoqnue cpeacrea —
bl¢ MOZIyJ'll/I/ JOCTHKCHUSA Pe3yJ'[])TaT]>l OﬁyquI/Iﬂ
HaAauMMEHOBaHHue
paznenb / KOMIIeTeH !
TEMbI o MPOMEKYTO
JUCHUIIJIMHBI TeKylmn YHast
KOHTPOJ/1b
arrecranusa
Paznen I. [IK-4.1 3naetr KoHCTpYKTHUBHBIE
Konctpyktus | KonTpomib 0COOEHHOCTH COBPEMEHHBIX
HBIC BBITIOJTHCHHS TEIJIOTEHEePATOPOB MaJIOH vO-3
OCOOCHHOCTH | CTPOMTEIHHO- MOIITHOCTH, UX TEXHUUYECKHUE
KOTJIOB MOHTaKHBIX XapaKTEPUCTUKU COTJIACHO
MaJion pabot u HOPMAaTUBHBIM JIOKYMEHTAM.
MOIIIHOCTH TEXHUUECKUU YMeer npoBOaUTH 00CIEAOBaHUE
OCMOTp A HHCTpyMeHTanbHOE u3Mmepenue | I1P-12, I1P-
pe3yabTaToB OCHOBHBIX I1apaMeTpPOB KOTJIOB 13 DK3aMeH
MPOBEACHUS MaJIO MOIITHOCTH
a0boT mpu
p P Baaneer HaBBLIKAMH
CTPOUTENBCTBE U
DEKOHCTDYKIHH MPaKTUYECKOTO MIPUMEHEHUS
o0opyioBaHus, I1P-12,
CHUCTEM
00€eCIIeunBarOIIETO  MOBBIIIICHUE I1P-13
TeTUIOra30CHa0XK .
CHIISE sHepreTnueckoi 3¢hPeKTUBHOCTH
’ KOTJIOB MaJIOM MOIIIHOCTH
BCHTHUJISTIHH
Pasnen 2. [1K-4.2 Onenka 3HaeT HOpMaTUBHbIE
Tenorexnuye| cocraBa u TpeOOBaHUS MO HKCILTyaTaluu YO-3
CKHe pacyeTsl | 00BhEMa KOTJIOB MaJIOM MOIITHOCTH
KOTJIOB MaJIOH | BBITTOJTHEHHBIX YMeeT MpOBOJIUTH IP-12. IIP
MOIITHOCTH. CTPOUTETBHO- TEMJIOTEXHUYECKHUE PACUCTHI 13: DK3aMeH
MOHTaKHBIX KOTJIOB MaJIOM MOIITHOCTH
pabot npu Biageer  HaBBHIKAMH  OLIEHKH [IP-12
CTPOUTEIBCTBE U | COOTBETCTBUS BBITIOJITHCHHBIX TP 13'
PEKOHCTPYKUMHU | paboT paboyeil JOKYMEHTalluu Ha




CUCTEM U3TOTOBJIEHUE U PEKOHCTPYKIUIO
TEIJIOra30CHa0X | KOTJIOB MaJjlOi MOIIIHOCTH
eHus,
BEHTHIALIUU
Pa3nen 3. [1K-4.3 3HaeT ocoOeHHOCTH OhopMITeHHUS
Ontumnsanu [loaroroska MIPOCKTHOMN U paboyeit vO-3
s TEIUIOBBIX  MPEMJIOKEHUN 0 | TOKYMEHTAllUU Ha U3TOTOBJIEHUE
MIPOLIECCOB B [KOPPEKTHUPOBKE KOTJIOB MaJIO MOITHOCTH
KOTJax [MPOEKTHOMN YmeeT 000CHOBBIBATH
MaJjou NMOKYMEHTALUU 110 | HEOOXOIUMOCTh 3aMEHBI
MOIIIHOCTH.  [pe3yabTaTaM CYIIECTBYIOIIEr0 KOTEILHOIO I1P-12, ITP-
OCBUICTEIILCTBOBA | 00OPYAOBaHUS C YUETOM 13 DK3aMCH
HKsI CTPOUTENBHO- | TpeOOBaHUIN HEPreTUUECKON U
MOHTaXHBIX 9KOJIOTHUECKOH 3P PeKTUBHOCTH
pabot npu Buageer MeTOIMKOM TEIIOBOTO
CTPOUTEIILCTBE U pacuera kapoTpyOHBIX
PEKOHCTPYKLINHU JKUIAKOTOILUIUBHBIX U I1P-12,
cucTeMm TBEPOTOIUIMBHBIX KOTIIOB I1P-13
TeTIora3ocHadxe
HUs, BEHTUWISILUU
TunoBbie KOHTPOJIBHBIC 3aJaHus, MECTOAUYECCKUC MaTCpHUaJlbl,

OTIPENEISAIONINE MPOLEAYPhl OLICHUBAHUSA 3HAHUN, YMEHUI U HaBBIKOB U (WJIN)
OIbITA JESATEIBHOCTH, a TAKXKE KAYECTBEHHBIE KPHUTEPUU OLICHUBAHUS, KOTOPHIE
OINKCHIBAIOT YPOBEHBb C(HOPMUPOBAHHOCTU KOMIIETEHLIUM, IPEJCTaBICHBI B pa3iese
VIII.

V. CHUCOK YYEBHOM JIUTEPATYPbI H UHO®OPMAIIMOHHO-
METOANYECKOE OBECIIEHEHHUE JUCIUIIJINHbI
«IIpoekTupoBanue KOTJIOB MaJIOW MOLITHOCTH»

OcHoBHas auTEeparypa
(onexmponnvie u neuammvie uz0anus)

1. Korensubie yctaHoBku TOC: TemmoTeXHUYECKHE pacdeTbl: YueOHoe
nocobue / Kuxap I'.'1. - Mu.: Beimniimas mkoina, 2017. - 224 c¢.: ISBN 978-985-
06-2883-1 - Pexxum nmocryma: http://znanium.com/catalog/product/1012843

2. 3axapoB I'.A., babenko I'.C., IlpmrankoBa K.B., byrtoerr A.Jl.
TerIoTEXHUYECKUN pacdyeT BOJOTPEMHBIX TBEPAOTOIUIMBHBIX KOTJIOB MAaJIOU

MomHOCTU.- BraguBoctok: JlampHeBocT. Depepan. YH-T,2015.-94 c. - Pexum
nocryma: http://lib.dvfu.ru:8080/lib/item?id=chamo:846023&theme=FEFU

3. CanoB, A. I. IIpoekTtupoBanue
KOoTebHOM: yuebHoe mocodue / A. I'. CanoB, A. A. LlpiHaeBa. — DJEKTPOH.

OTOIIUTCIIBHO -HpOHSBO,Z[CTBCHHOﬁ

TeKcTOBble AaHHble. — Camapa: Camapckuil rocyaapCTBEHHBIH apXUTEKTYpPHO-


http://znanium.com/catalog/product/1012843
http://lib.dvfu.ru:8080/lib/item?id=chamo:846023&theme=FEFU

ctpoutenbHbii yHUBepcuTeT, ObC ACB, 2014. — 118 ¢. — 978-5-9585-0606-4.
— Pesxxum noctyna: http://www.iprbookshop.ru/43398.html

4.0HeprocOepe)keHHe B KOTENBHBIX ycTaHoBKax T1OC u  cucreM
terocHaOxenus: Monorpadus/Kynnaos A.A., 3uranmmua C.K. - M.: HUI]
MH®PA-M, 2016. - 320 C. - Pexum JIOCTYIIA:
http://znanium.com/catalog/product/514944

JlonoJIHMTe IbHAA JTUTEPATypa

1. Topenue opranmdeckoro ToIMBa: YdeOHoe mocobme / KymuHoB A.A. -
M.:HUI] NHOPA-M, 2015. - 390 C. - Pexum JOCTyTIA:
http://znanium.com/catalog/product/441989

2. KoTenbHble YCTaHOBKHM ¢ IUKIOHHBIMU Tpenronkamu / A. H. lteim, K. A.
[temm, E. FO. Hoporos; JlaapHeBOCTOUHBIN (enepanbHblii YHUBEepcUTeT. M3a. qom
JanbHeBoCcTOUHOTO (eaepanbHoro yHupepcurera 2012. - 420 c. Pexxum pocryma:
https://elib.dvfu.ru/vital/access/manager/Repository/vtls:000714607

HopmaTuBHO-IpaBoBbIe MaTEePHAJIbI

1. I'OCT 10617-83 KoTiibl OTONUTENBHBIE TEMIIONPOU3BOAUTEIBHOCTHIO OT 0,1
1o 3,15 MBT // TocynapctBennoro komurera CCCP no crangapram ot 28.09.83
Ne 4663

2. I'oCT 30735-2001 Kotbr OTOIIUTENIbHBIE BOJOTPENHBIE
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V1. METOJAMYECKHUE YKA3AHUSI IO OCBOEHUIO
JUCHMUILIAHBI

N3ydenne  JEKIMOHHOTO  Marepuaia, [MPaKTUYECKUX  3aHATHH U
CaMOCTOSITEILHOM PabOThl CTYJEHTOB HAMPABJICHO Ha YIiyOJICHHOE H3y4YeHHUE
aucuuiuinebl - «IIpoekTrpoBaHHEe KOTIOB Majaol MOUIHOCTH», IOJY4YEHHE
HEOOXOJMMBIX  KOMIIETCHIIMM, TO3BOJIIONIMX  OCYHIECTBIISITh ~ BAapUAHTHOE
MIPOEKTUPOBAHKUE KOTJIIOB MaJIO MOIIIHOCTH.

B nexuroHHOM MaTrepualne HU3J10KEHbl KOHCTPYKTUBHBIE CXEMbl U METOJUKHU
TEIJIOTEXHUYECKOTO pacueTa KOTJIOB MaJIOH MOUTHOCTH.

Ha mnpakTudeckux 3aHSATUAX CTYACHTHl PEaTU3YIOT MNPUHIUIBI PEIICHUS
MPOCKTHBIX 3a7ad, IOJYYEHHbIX Ha Jjekuusx. I[IpopabarwiBaloT BapUaHTHI
KOHCTPYKIIUH KOTJIOB, IMOJY4YalOT HABBIKH MPOCKTUPOBAHKE, YTIYOJIEHHO U3y4aloT
npodeccuonanbubie mporpammbl pacuetoB Ha [1IK, rpaduueckoro mzobpakeHus
yeprexen Ha [1K.

Jlekuuu 1OJKHBI MPOXOAUTH B MYJIBTUMEIUUHBIX Ay IUTOPHUSIX.

[IpakTyeckue 3aHATHUS B KOMIIBIOTEPHOM KjacCce€ C MYJIbTUMEAUNHBIM
obopynoBanueM. CTyAeHThl MOTYT NPUHOCUT Ha 3aHITUS CBOM HOYTOYKH H
COOTBETCTBYIOIIUE TaJIPKETHI.

Ha nepBoM 3aHATUM CTYJEHTHI MOJTY4YalOT HH(OPMALIUIO O KOTEJIIBHOM MapKe
Majoil  MOIIHOCTH, OOIIME TPUHIUIBI KOHCTPYKIIMA  BOJOTPYOHBIX U
KaApOTPYOHBIX  KOTJIOB, TNPEJAHA3HAYCHHBIX JUIS  OTOIUICHUS  JKWIBIX M
OOIIECTBEHHBIX 3[aHUW Pa3IMYHOrO HA3HAuYCHUA. B KOHIE 3aHSTHS CTYIEHTHI
MOJIYYaroT 3aJlaHue JJISI CAMOCTOSITEIbHOM Pa0OThl U MOJATOTOBKE K CIEAYIOLIEMY
3aHSTHIO.

AHQJIOTUYHO TPOXOJAT BCE OCTAIbHBIC MPAKTUYECKUE 3aHATHS, B
[IpunoxkeHun 2 mTOAPOOHO YyKa3aHO KaXKJI0€ 3aJaHue Il CaMOCTOSATEIbHOU
paboThI U TIporpamMma paboThl Ha 3aHATUHA. BpeMeHHO# rpaduk caMOCTOSITEIbHON
paboThI CTyJIeHTa TI0 JAaHHOM nuctuIuiHe puBeeH B [Ipunoxenun 1.

[IpakTueckn Ha KaxJAOM 3aHSITHUM CTYJECHTY IMpejuiaraercsi ciaenaTh
COOOIIIEHUE U MPEJICTABUTH MPE3EHTAINIO, B KOTOPHIX OH 00OCHOBBIBACT MPUHSTHIC
UM pEIICHUS TPU KOHCTPYUPOBAHUHU KOTJIOB. [[pyrue cTyAeHTHI 3a4al0T BOIIPOCHI,
JIeJal0T KOMMEHTapuH, 3amedaHus, npeajaokeHus. OIEHUBAIOTCA 3HAHHUS Kak
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JOKJIATYMKA, TAK U ONIIOHEHTOB. DTO MOTUBUPYET CTYAECHTOB MIPOSIBISATH BHICOKYIO
aKTUBHOCTb, 0OJiee TNIyOOKO M IIMPOKO M3Yy4yaTh MPENJIOKEHHBIE BOIPOCHI, a HE
3aMBIKAaThCS HAa COOCTBEHHOM 3aJaHMU. BBICTymIieHUS CTYyA€HTOB (POPMHUPYIOT
HaBBIKM TMPOQPECCHOHANBHOTO MBIIUICHUS, 3aKPEIUIIOT MpodeccroHAIbHYIO
JIEKCUKY, y4aT OTCTaWBaTh IMPUHSITHIE PELICHHS WM COTJIAATHCS C JIyYIIUMU
MPEIIOKEHUSIMU.

Ecnu cTyneHT He MOArOTOBMIJI MPE3CHTALMIO U COOONICHHE K TEKyIeMy
3aHATUIO, TO OH MOXET MEPEHECTH MX Ha CIEAYIOUIEE, HO MNpPEICTaBISIEMbIN
MaTepuai JO0JDKEH ColepkaTh MH(OPMALMIO KaK MPEAbIAYLIEr0 3aHATHS, TaK U
TEKYILETO.

Hannmyumen pexkomeHaganuend CTyIEHTY — OTO MOATOTOBKA K KaKIOMY
3aHITHIO, YTO Oy/JE€T COOTBETCTBOBATH IJIAHY BBITIOJIHEHUSI PA0OTHI, BHIJIECPKUBATH
TEXHOJOTMIO M3yueHHus JAUCUUIUIMHBL. B mpouecce oOydenus ¢dopmupyercs
PEUTHHT CTYAEHTOB, IMO3BOJSIOLIMNA aTh OLEHKY WX 3HAHUM U NIPEACTaBUTH B
IIPOMEKYTOYHOMN aTTECTALNH.

KpoMe 3aHATHII NpenyCMOTPEHBI €KEHEIECIbHbIE KOHCYJIbTALMA BEMYILETO
NPENoJaBaTesisi, ¢ MOMOIIBIO KOTOPBIX CTYAEHT MOKET pa3pelIuTh MPOOJIEMBL,
BO3HHUKIIIME Yy HEro IPU NOATOTOBKE K TEKYLIEMY 3aHITHIO WM B IIPOILECCE
IIPOCKTUPOBAHKS KOTJIOB MaJIOM MOIIIHOCTH.

CryAeHTBI TOJIy4aroT IO JUCLHHUIIIMHE B JJIIEKTPOHHOM BUJIE:

Ilepedenp TeM JEKIIUHI U POrpaMMy NPAKTUYECKUX 3aHITUN;

[lepedyennr cmnpaBo4YHOW U Y4eOHOW JHUTEpaTypbl, HEOOXOAUMYIO TpHU
W3YYECHHUU TUCIUIUIMHBI U OATOTOBKE K IPAKTHYECKUM 3aHATHSIM.

CryneHT noab3yeTcs 2JIeKTPOHHOM 0a3oit Oubnuoreku J[BOY.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE
JANCIIUITIJINHBI
«IIpoekTHpOBaHHE KOTJIOB MAJIOW MOLITHOCTH»

Jlexu MOJDKHBI POXOIUTH B MYJIBTHMEIHMHHBIX Ay TUTOPHSX.

[IpakTueckne 3aHATHS B KOMITBIOTEPHOM KjlacCe€ C MYJIBTHMEIHHHBIM
obopynoBanueM. CTyIeHTHI MOTYT IPHUHOCHT Ha 3aHITHS CBOM HOYTOYKH M
COOTBETCTBYIOIINE TAKETHI.

B otux aymuropusix ecThb BO3MOXKHOCTH MPOM3BOAUTH TMPE3CHTAIIUU
TEOPETUUECKUX MATEPUATIOB U KOHCTPYKIIMI TOMOYHBIX YCTPOWCTB U TPOIECCOB
BEIYIINX POCCUHUCKUX U 3apyOCIKHBIX.

CTyneHTbl MOTYT HCIOJB30BaTh B CBOeH paboTe mnpodecCuoHaIbHBIC
IIPOrpPaMMbI, KOTOPBIE UMEIOTCS Ha Kadeape.



HCpC‘IGHB MAaTCPUAIBHO-TCXHUYCCKOIO MW IIPOIrpaMMHOI0 oOecrnieueHus

JTVCHUTUIMHBI PUBEICH B TAOJIHIIE.

MaTepnanbﬂo-TeXaneckoe U NIporpaMmmMHo¢ o0ecmeuyeHue AUCHHUIIIINHBbI
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BnanuBoctok, octpoB Pycckuid, ITomenieHre yKOMIIJIEKTOBAHO
mosryocTpoB CamnepHbIi, MOCENIOK | CIeNUATN3UPOBAHHON yUeOHOM

Asike, 10, kopryc E, ayn. E814. Me6enbIo (II0Ca0UHBIX MECT —

YuebOHast ayquTopus Ijs 22 .
YAMTOPIA IV ) AutoCAD 2018, Microsoft 365 Apps for
TIPOBEACHUS 3aHITHN ObopynoBanue: enterprise EDU
JIEKIIOHHOTO THIIA, TPYTITIOBBIX U KK-nanens 47", Full HD, LG
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Orax 10, ka6.A1017.
Ayauropus 1
CaMOCTOSTENILHOM paboTHI

ViIl. ®OHJAbI OHEHOYHBIX CPEJACTB

ConeprxkaHue MeTOAMYECKHX PEKOMEHAANM,

onpeesilOIUX NPoleaypPbl OLlEeHUBAHUS Pe3yJIbTATOB OCBOEHMS
aucuniuHbi«[IpoekTHpOBaHNE KOTJIOB MaJIOH MOIITHOCTI)

Texkymas arrecrauus CTyIeHTOB. Tekynias arrecTtauus CTyAEHTOB IO
aucuuruinee «lIpoekTupoBaHre KOTIOB MAJIOW MOIIMHOCTH» ITPOBOJIUTCS B
COOTBETCTBUM C JIOKAJIbHBIMM HOpMaTMBHbIMU akTamu JIBDY wu ssisgercs
00s13aTEIHHOMN.

Tekymas arrecrauus 1o aucuuiuinHe «lIpoekTupoBaHue KOTIOB Mallon
MOIIIHOCTW» TPOBOAUTCS B (OpME KOHTPOJIBHBIX MEPONPHUATUN: TOKIaa B
Mpe3eHTAalMOHHON  dopMe, OOCyXJIeHHe pe3yJbTaTOB pacdera, JOKIaj B
npe3eHTalMOHHON  (opMe, IUCKyccus, mpeactaBieHue paborsl Ha IIK ¢
HCIIOJIb30BaHUEM MPO(ECCHOHATBLHBIX MTPOrPaMM, 3alUTa KypCOBOI0 MPOEKTA, 1O
OIICHUBAHUIO (PAKTUUECKUX PE3yJIHbTATOB OOYUYEHHUS CTYJIEHTOB U OCYIICCTBIISCTCS
BEAYIIMM IPENOIaBaTEIIEM.

OOBekTamMu OIlEeHUBAaHUS BHICTYIIAIOT:
- yuyeOHasi AUCHUIUIMHA (AKTUBHOCTh Ha 3aHATHUSAX, CBOEBPEMEHHOCTh




BBIIIOJIHEHUSl DPA3JIMYHBIX BHUJOB 33JaHUM, IOCEIAEMOCTh BCEX BHJIOB
3aHATUN O aTTECTyeMOM AMCUMILIMHE) - OIICHUBAeTCs OajyiaMu B IJIaHE —
PEUTHHIE TUCHUIUINHBL
- CTeIIeHb YCBOCHUS TEOPETHYECKUX 3HAHMM — OLICHMUBAETCS MO JOKJIa1amM
B IIPE3EHTAIIMOHHON (hopMe, TUCKYCCUU;
- YPOBEHb OBJIAJCHUS NPAKTUYECKUMU YMEHUSIMM U HABBIKAMM IIO
BCEM BHUJAM y4eOHOU pabOTHI - OLIEHWBAETCS MO JOKIAJaM B MPE3CHTAIIMOHHON
(dopMe, TUCKyCCUsIM, BBIBOJAM 110 TEME, 00CYKJIEHUEM PE3yIbTATOB PACUETA,;
- pe3yJIbTaThl CAMOCTOATEJIbHON PA00THI OLICHUBAIOTCS 110 IIPEICTABICHUIO
pabotsl Ha [IK ¢ ncnonp3oBanreM npopecCUOHATBHBIX IPOrPAMM.

IIpome:kyTouHasi aTTecTaums CTYI€HTOB.

[IpomexyTounas aTTeCcTalus CTYJICHTOB o JTVCLIHIUINHE
«IIpoexTrpoBanre KOTIOB MAJIOM MOLIHOCTH» IMPOBOAUTCS B COOTBETCTBHHU C
JIOKaJIbHBIMA HOpMATUBHbIMU akTaMu [IBDY u aBnsercs o0s3aTenbHOM.

[IpoMexyTOUHOU arTecTanuen MpeayCMOTPEH DK3aMEH 0 TUCLMIUIMHE
B (hopMe OTBETOB HA BOMPOCHI IK3aMEHAIIMOHHBIX OMIJIETOB YCTHOU (hopMe.

Ilepeuenn oneHouHbIX cpeacTB (OC), Hcnob3yeMblid IPU U3YyYEeHUU
aucHuIInHbI «[IpoekTHpOBaHHMEe KOTJIOB MaJIOH MOIIIHOCTIH BO BTOPOM
cemecTpe.

YO-3 — noxnan i cooOIIeHNe B MPE3CHTAIMOHHON (opMe, TUCKYCCHS,
NIOJICMHKA, JUCITYT, 1e0aThl.
TeMBI TOKJIa0B, COOOIICHHIA:
1. KoHCTpyKIHMH TBEPIOTOILIMBHBIX KOTJIOB C PYYHBIM 00CTY)KUBAHUEM.
2. KoMIOHOBKH TEIIIOOOMEHHBIX MTOBEPXHOCTEH TBEPAOTOILTUBHBIX KOTJIOB
MaJIOM MOIIHOCTH, MMPOMBIIIUIEHHOTO U3TOTOBIICHHS.
3. Ormenka TermmoBoit 3PEeKTUBHOCTH KUIKOTOTUIMBHBIX KOTJIOB,
BBIITYCKAEMBIX POCCUHCKUMH U 3apYOC)KHBIMU IPOU3BOUTEIISIMH.
4. OcobeHHOCTH TPoIlecca BOCIUIAMEHEHHUS U TOPEHHUS TBEPOTo TOILJINBA B
HETIOABIKHOM CJIO€.
MeTtoauka pacueTa COCTaBIISIFOIIMX TEILIOBOTO OalaHca KOTJIa.
6. OcoOeHHOCTH KOHCTPYKITHI TETUIOOOMEHHBIX IIOBEPXHOCTEH TONMKU U
ra30Xx0/I0B KHIKOTOIIUBHBIX U TBEPJOTOILUIMBHBIX KOTJIOB.
MeTtoauka pacueta 00beMOB BO3/yXa U MPOTYKTOB CTOPAHUS B KOTJaX.
8. OCHOBHBIC MTOJIOKEHUS MPOSKTUPOBAHUS U Pa3paOOTKU THAPABIHYCCKON
CXEMBI KOTJIA.
9. KoHCTpYKTHBHBIC UCIIOJHCHHS KOHBEKTUBHBIX Ta30X0/I0B M UX BIIMSHUEC Ha
a’pOIMHAMUYECKOE COTIPOTHBIICHNE KOTJIOB.

o

~

I1P-4 - Pedepatnl, katamoru 060py10BaHHUS.
Tewmsbl pedepaToB:



- O630p KOHCTPYKIUN KOTJIOB MaJIOH MOITHOCTH:
1. KoHCTpyKIIMM TOTIOK TBEPAOTOTUIMBHBIX KOTJIOB.
2. KOHCTPYKITUH TOTIOK KUAKOTOIUTMBHBIX KOTIIOB
3. KoHcTpyKIuu ra3oxo/10B.

- [IpubopHbIit mapk Ui TEUIOTEXHUYECKUX UCTIBITAHUNA KOTJIOArperaTonB

IIP-12, I1P-13 IlpoekT - BKJIKOYAET pacueTHO-rpaduuecKyio padoTy u
TBOpYECKOe 3aJaHue.

Tembl HHAUBUAYAJIBHBIX IIPOCKTOB, UMCIOIINX pacquHO—rpa(que(:Ky}o 4acCThb.

1. Pa3paboTtaTh MpOEKT >kUIAKOTOIUIMBHOTO KoTia Y BKa-1,25. TommuBo-masyT
CEPHHUCTBIM.

2. PazpaboTtath npoekT x)uakotorumBHOro kotna Y BKa-1,6. TommuBo-ma3zyt
CEPHUCTBIN.

3. PaspaboTtarh npoekT xuaKoTorMBHOro kotaa Y BKa-2. TommBo-mMa3yT
MaJIOCEPHUCTBIN.

4. Pa3zpaboTaTh NpoeKT KUAKOTOIIMBHOTO KoTia Y BKa-2,5. TornmuBo-mazyT
CEPHUCTBIN.

5. PaspaboTtarh npoekT xKuAKoToruBHOro Kotia Y BKa-2,5. TonnuBo-ma3yT
BBICOKOCEPHUCTBIN.

6. Pa3pabotarh mpoekt xuakoTorumBHoro kotina ¥YBKa-3,15. TormBo-
JIU3ENBHOE TOIUIUBO.

7. Pa3paboTtarh mpoekT x’uakotormBHOro kotia Y BKa-4,0-95/70. Tomnmuso-
Ma3yT CEPHUCTBIMN.

8. PazpaboTtarh mpoekT x)uakotorumBHOro kotina Y BKa-4-115/70.TommBo-
Ma3yT CEPHUCTBIMN.

9. Pa3paboTtath npoekT TBepAOTOIIMBHOTO KoTiia KBM-1,25. TommuBo-0ypsiii
yroJib [1aBI0BCKOro MECTOPOKIAECHUS.

10.Pa3paboTath npoekT TBepAoTOIIMBHOTO KoTiia KBM-1,25. Tomnmuso-
KaMEHHBIN yroJjib HEprOHTpUHCKOro MECTOPOKICHUS.

11.Pa3paboTath MpoeKT TBEPAOTOIIMBHOTO KOoTiIa KBM-2,3. TormBo-0ypbrit
yroJib [1aBJI0BCKOro MECTOPOKIAECHUS.

12.Pa3paboTath MpoeKT TBepAOTOITMBHOTO KoTiaa KBMm-2,3. TommmBo-
KaMEHHBIN yroJjib HeproHrpUHCKOro MECTOPOKIACHUS.

13.Pa3paboTaTh IpoeKT TBEpAOTOIUIUMBHOTO KoTia KBM-2,3. Tommgo-
KaMEHHBIN yroJib Mapku /1.

14.Pa3paboTath npoekT TBepAoTOIIMBHOrO KoTiia KBm-3,0. ToruuBo-0ypbrit
yroib [1aBIOBCKOT0 MECTOPOKIACHUA.

15.Pa3paboTarh npoekT TBepAoTOIIMBHOTO KoTiia KBM-3,0. TorumBo-
KaMEHHBIN yroJjib HEpIOHTpUHCKOr0 MECTOPOKICHUS.

16.Pa3paboTath mpoeKkT TBepAOTOIIMBHOTO KOoTiIa KBM-2,3. TormBo-
KaMEHHBIN yToJb MapKu [



TBopueckoe 3axanue — pa3padoTaTh AJIs KAKIOTO 00BEKTA SHEProcOeperaime
AJIIEMEHTBI KOHCTPYKIIUHU TOTIOK U Fa30X0JI0B.

IlepeyeHb BONPOCOB /IS IPOMEKYTOYHOM aTTeCcTAlMs CTY/IEeHTOB
no gucuuiuiuie «IIpoekTupoBanne KOTJI0B MaJI0i MOIITHOCTID)

1. OcHOBHBIC THUITBI KOHCTPYKIIUH MEXaHU3MPOBAHHBIX TBEPIAOTOTUIMBHBIX
KOTJIOB.

2. KoHCTpyKIuu  KapoTpyOHBIX  JKHIKOTOTUIMBHBIX  KOTJIOB  MaJIOi
MOIITHOCTH.

3. KoHcTpykTMBHas  KOMITOHOBKa  TONKM H  Ta30XOAOB  KOTJa
MPSIMOYTOJIBHOTO MTONIEPEUYHOT0 CEYEHUSI.

4. Topenue TBEpAOro TOIUIMBA B TOMKE C PyYHBIM 00CITY>KHBAaHUEM.

5. OrueHka Tem1oBoil 3pPEeKTUBHOCTH TBEPOTOIIMBHBIX KOTJIOB C PYyYHBIM
00CITyKUBAaHHEM.

6. OcobeHHOCTH MpoIiecca TOPEHUST HETTOABUKHOTO CJI0S B TOMKAX KOTJIOB C
LIYyPYIOLLIEN TIaHKOM.

7. OcHOBHas KOHCTPYKTHBHAas CX€Ma TOMOYHOTO MOJIOTHA C HAKJIOHHBIMU
MepeTaIKUBAIOIIMMU KOJJOCHUKAMU.

8. Ilpomecchl  TMOATOTOBKM  3aXKWUTAHWS  TOTUIMBA HA  HAKIOHHBIX
NEePETATKUBAIOIINX KOJIOCHUKAX.

9. VYcnoBus, BIMSIOMME HA JOCTIKCHHE TOPSIIETO TOIUIMBA IIIOMIATH
3epKaja ropeHus B npouecce HenpepsiBHOM mrypoBku HITK.

10. BausitHue coctaBa TOIUIMBA Ha pabOuYy0 MaccCy, Ha MPOTSHKEHHOCTh 30H
AKTUBHOT'O TOPEHUS U BBITOpAaHUs 04aroBbix octatkoB Ha HIIK.

11. Pacyer TemmoBoro 6anaHca KoTJia.

12. Meroauka pacueToB JICHCTBUTEIBHBIX OOBEMOB BO31yXa M MPOIYKTOB
CrOpaHusl.

13. MeToauka pacuera TerIoCcoAep>KaHus IbIMOBBIX Ta30B B 3aBUCUMOCTH OT
TEeMIIepaTyphl.

14. Onpenenenre TEOPETUUECKON U IEUCTBUTEILHON TEMIIEPATYPhI B TOTIKE.

15. Onpenenenue apaMeTpoB, OTIPEICIISTFOITUX WHTEHCUBHOCTH
TEMI000MEHa B TOTIKE.

16. MeToauka pacdeTa reOMETPHUECKUX XapaKTEPUCTHK TOITKH.

17. Meroguka pacyeTa yrjioBOro Kod3(pQpuuueHTa TOMOYHBIX SKPAHOB U UX
TEII0BOM (D PEKTUBHOCTH.

18. OmpeneneHune CTENEHN YEPHOTHI TOTIKH.

19. MeToauka pacdeTa TeMIepaTypbl Ta30B Ha BBIXOJE U3 TOTKH.

20. PacueT reoMeTpr4EeCKUX XapaKTePUCTUK KOHBEKTUBHOTO Ta30X0/1a.

21. TenoBOCIPUSATHE Ta30XO0A0B 110 YPABHEHHIO TEIUIOBOTO OanaHca.

22. Metonuka pacuera Kod(pHUIMEHTa TEIIOOTAAaud KOHBEKIIMH B
ra3oxojax.

23. CymmapHas MOTJIOMIATENIbHAST ~ CIIOCOOHOCTh — TPEXaTOMHBIX — Ta30B
MPOJIYKTOB CrOpPaHUsI.

24. KoaddumumeHnt ocnabineHus dyyed TpexaTOMHBIMU Ta3zamu. MeTtonuka



OTpeIeICHHUS.

25. Pacuer TepMOJMHAMUYECKHUX XapaKTEpPUCTUK Ta30BOrO TMOTOKA U
K03 GUIMEHTa TEIJIO0TIaYH U3IyYCHUEM B Ta30X0/1aX.

26. 'pado-aHanUTUYECKUN METOJ OMNpEACNICHUS] TEeMIIEPaTypbl JIBIMOBBIX
ra3oB 3a MEPBBIM U BTOPBIM I'a30X0/IaMHU.

27. HeBsi3ka TemIoBOro OanaHca KoTia.

28. MeToanka TEIJIOBOTO pacdeTa TOMOK >KapOTPYOHBIX MKHAKOTOTUIMBHBIX
KOTJIOB.

29. Pacyer TemiooOMeHa B KOHBEKTHMBHBIX Ta30X0jax >KapoTpyOHBIX
KUJIKOTOTUIMBHBIX KOTJIOB.

30. [IpyHIMIT TPOETUPOBAHUS M pacyeTa BEPTUKAIBHBIX KAPOTPYOHBIX
TBEPJOTOIJIMBHBIX KOTJIOB.

31. [lytn wuHTEHCHUPUKAUU TEIIOOOMEHAa B KOHBEKTHUBHBIX Ta30X0J1ax
BEPTHUKAIBHBIX KaPOTPYOHBIX TBEPAOTOILTUBHBIX KOTJIAX.

32. IlpuHIUT TPOEKTUPOBAHUS THIPABIMYECKON CXEMBI KOTIIA.

33. Pacdet MECTHBIX TUAPABINYECKUX COMPOTUBICHUI U HA TPEHUE.

34. Metoanka TUAPABINYECKOTO pacueTa COMPOTUBICHUN KOHCTPYKTUBHBIX
3JIEMEHTOB KOTJIA.

35. Oo1ee ruapaBINIECKOE COMPOTUBIICHUE KOTIIA.

36. [Ipunnun pacuera a’pOAMHAMHYECKUX COMPOTHUBICHUN KOHBEKTHBHBIX
ra30xo/10B.

37. O0b1ee a3poJMHAMUYECKOE COTPOTUBIIEHUE Ta30BOT0 TPAKTa KOTJIA.

38. MeTonpl MOBBIIIEHUS  TEIJIOBOM  A(()EKTUBHOCTH KOTIOB  MaJloi
MOIIHOCTU C MPSMOYTOJIbHBIM MTOTIEPEYHBIM CEUEHUEM TOIIKH.

39. KOHCTpYKTUBHBIE HCTIOJHEHUS TMOBEPXHOCTH HarpeBa B TONKE U
KOHBEKTHUBHBIX Ta30X0JlaX, OOECHEeUMBAIOIIUX HWHTCHCU(PHUKALMIO TPOLECCOB
TEMI000MeHa.

40. MeToauka onpeaeneHus] yBeITUICHUS TEIUIOBOH d(hPEeKTUBHOCTH KOTIIA.

41. OCHOBHBIEC THUIIBI KOHCTPYKIMH MEXaHW3WPOBAHHBIX TBEPAOTOTUTMBHBIX
KOTJIOB.

42. KOHCTpYKIIMM ~ KapOTPYOHBIX  JKUIKOTOTUIMBHBIX  KOTJIOB  MaJIOi
MOIIIHOCTH.

43. KoHCTpyKTUBHAsT ~ KOMIIOHOBKAa  TONMKHM W  Ta30XOI0B  KOTJIa
IPSIMOYTOJIBHOTO TIOTIEPEYHOTO CEUEHUSI.

44. 'openune TBEpAOro TOIUIMBA B TOMKE C PYYHBIM 00CITYKMBAHUEM.

45. OneHka TemioBoi 3PGEeKTUBHOCTH TBEPOTOIIMBHBIX KOTJIOB C PYyYHBIM
00CITy>)KHBaHHEM.

46. Oco0eHHOCTH TpolLiecca TOPEHHs HETMOABUKHOTO CJI0S B TOIKAaX KOTJIOB C
LIyPYIOIIEH TUIAaHKOU.

47. OcHOBHAsI KOHCTPYKTHBHAsI CXeMa TOIMOYHOTO MOJIOTHA C HAKIOHHBIMU
NePETaTKUBAIOIINMHU KOJIOCHUKAMHU.

48. Ilporiecchl  MOATOTOBKHM  3@KWTaHUS  TOIUIMBA HA  HAKIOHHBIX
MIEPETaTKUBAIONINX KOJOCHUKAX.

49. YcioBusi, BAMSIONIME Ha JOCTHKCHHE TOPSIIET0 TOIUIMBA IIJIOMIAAN
3epKaja ropeHus B npoiecce HenpepsiBHOM mrypoBku HITK.



50. BniusgHue cocTtaBa TOIIMBAa Ha paboOuyyl0 Maccy, Ha MPOTSHKEHHOCTh 30H
AKTMBHOI'O TOPEHMS U BBITOPaHMs 04aroBbix octatkoB Ha HIIK.

51. Pacuer TermioBoro 0aianca Kota.

52. Meronuka pacueToB JACHUCTBUTEIBHBIX OOBEMOB BO3yXa U MPOTYKTOB
CTOpaHUSI.

53. Metoauka pacueTra TerI0CoAep>KaHus IbIMOBBIX ra30B B 3aBUCUMOCTHU OT
TEeMITepaTypHhI.

54. OnpesenieHne TEOPETUUECKON U ACHCTBUTEIBHOM TEMIIEpaTyphl B TOTIKE.

55. Ompenenenue napameTpoB, OTPENEISIONINX WHTEHCUBHOCTD
TEIMJI000MEeHa B TOTIKE.

56. MeTronuka pacuera reOMETPUIECKUX XapaKTEPUCTUK TOIKH.

57. Metonuka pacuera yriaoBoro K03 (UIMEHTa TOMOYHBIX SKPAaHOB U UX
TEII0BOM () PEKTUBHOCTH.

58. Ompenenenue cTeneHN YePHOTHI TOTIKH.

59. Metoanka pacdyeTa TeMIEpaTyphbl ra30B Ha BBIXOJIE U3 TOTKH.

60. PacueT reoMeTprIECKUX XapaKTePUCTHK KOHBEKTHBHOTO Ta30X0/1a.

61. TeroBocIpuUsATHE TA30X00B TI0 YPaBHEHHUIO TEIIJIOBOTO OajaHca.

62. Metonuka pacdera KodhdHUIMEHTa TEIUIOOTAAYd KOHBEKIIMH B
ra3oxojax.

63. CymmapHass  morjomatefnbHasi CHOCOOHOCTh — TPEXaTOMHBIX  Ta30B
MPOJYKTOB CrOpaHUsI.

64. Koadhdumment ocnabrnenus ayuded TpexaTOMHBIMU Ta3zamMu. MeTtojuka
OTpe/ieNICHUsI.

65. Pacuer TepMOAMHAMUYECKHUX XapaKTEPUCTUK Ta30BOTO TMOTOKA U
K03 dunreHTa TEII00TIaYN U3IIyUYSHHEM B ra30Xo0/1ax.

66. ['pado-ananuTrueckii METOJ| ONpeAeNieHUs TeMIEpPaTyphl JIHIMOBBIX
ra3oB 3a MEPBLIM U BTOPHIM T'a30X0IaMH.

67. HeBsizka TemnoBoro OanaHca KOTia.

68. MeTtoanka TEMJIOBOrO pacdera TOIMOK >KapOTPYOHBIX >KUAKOTOIUTMBHBIX
KOTJIOB.

69. Pacuer TemooOMeHa B KOHBEKTHUBHBIX Ta30X0/Jax KapOTPyOHBIX
KUIKOTOTUTUBHBIX KOTJIOB.

70. [IpuHIIMTT TIPOCTHPOBAHUS M pacyeTa BEPTUKAIBHBIX KApOTPYOHBIX
TBEPJOTOIJIMBHBIX KOTJIOB.

71. Ilytu wuHTeHCH(HKAMK TEIIOOOMEHAa B KOHBEKTHBHBIX Ta30Xo0jax
BEPTUKAJIBHBIX KapOTPyOHBIX TBEPIOTOILTUBHBIX KOTJIAX.

72. IlpuHIIUT TPOSKTUPOBAHUS THAPABINUECKON CXEMbI KOTJIA.

73. PacueT MECTHBIX THIPABIUYECKUX CONMPOTUBIICHUI U HAa TPEHHUE.

74. MeTonuka TUIPaBIMYECKOTO pacyeTa CONMPOTHBICHUN KOHCTPYKTUBHBIX
AJIEMEHTOB KOTJIA.

75. O0111ee TUapaBINYECKOE COMPOTUBIICHUE KOTJIA.

76. [IpuHIIMn pacyeTra a’pOAMHAMUYCCKUX COMPOTUBICHUH KOHBEKTHBHBIX
ra30xo0JI0B.

77. O0111ee a3poAMHAMUYECKOE COMPOTUBIICHUE Ta30BOTO TPaKTa KOTJA.

78. MeTonpl MOBBIIEHUS TEMJIOBOM 3(()EKTUBHOCTH KOTIOB  MaJlol



MOIIHOCTH C IPSIMOYT'OJIbHBIM IIONIEPEYHBIM CEUEHUEM TOIIKHU.
79. KOHCTpYKTHBHBIE HCIIOJIHEHHUS TIOBEPXHOCTH HAarpeBa B TOMKE U

KOHBEKTHBHBIX
TeriooOMeHa.

ra3oxojax,

o0ecrneynBaoIuX HHTEHCU(PHUKAIMIO MPOLIECCOB

80. Mertoauka omnpeneiacH s yBeIHUEHUs TEI0BoH 3 (HEKTUBHOCTH KOTJIA.

KpnTeplm BBICTABJICHHUSA OLHCHKHU CTYACHTY Ha 3K3aMCHE

no aucuuiuiuie «IIpoekTupoBaHne KOTJI0B MaJIOH MOITHOCTH):

Bbansl
(peUTHHTOB
Ol OLIEHKH)

Ouenka
IK3aMeHa
(cranpmapTHas)

TpeGoBanns k cpopMUPOBAHHBIM KOMIIETEHMAM
Honucams oyenxy 6 coomeemcmeuu ¢ KOMNEMeHYUsMU.
IIpussazamo Kk oucyuniune

100-86

«ONJIUYHO»

OneHka «OTJIMYHO» BBICTABIIACTCSA CTYACHTY, €CIM OH
rIyOOKO W MPOYHO YCBOWJI IPOTrpaMMHBIA MaTepual,
HCYEPIBIBAIOIIE, IIOCIEN0BAaTENbHO, YETKO M JIOTMYECKH
CTPOIHO €ro M3/1araeT, yMEeT TECHO YBS3bIBaThb TEOPHUIO C
MIPAKTUKOH, CBOOOIHO CIPABIISIETCS € 3a7ayaMM, BOIIPOCAMU
U JpYTMMH BHJAMU NPUMEHEHUS 3HAHUH, NpPUYEM HE
3aTpyJHSAETCS C OTBETOM IIPM BHUJIOM3MEHEHMM 3aJaHUi,
UCTOJB3yeT B  OTBETE Marepual  MOHOTrpapUIecKOM
JUTEpaTyphbl, IPaBUILHO 00OCHOBBIBAET MPUHATOE PELICHUE,
BJIJICET PAa3HOCTOPOHHMMM HaBbIKAMM U  IpUEMaMH
BBIIIOJHEHUS PAKTUYECKUX 3a/1a4.

85- 76

«xopouwo»

OLIeHKa «XOpOoHIO» BBICTABIIACTCA CTYACHTY, CCIIM OH TBEPIO
3HACT MaTcpuall, rpaMOTHO U 110 CYHICCTBY U3JIaract €ro, He
A0IYCKas CYHICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
MMpaBHUJIbHO MNPUMCHACT TCOPCTUYCCKHUEC IIOJTOXKCHUA [IPU
pelieHUN IIPAKTHYCECKUX BOIPOCOB U 3a4ad, BJIAACCT
HGO6XOI[I/IMI>IMI/I HaBbIKaMU U IPpUEMaMH UX BBITTOJITHCHUA.

75-61

«y008671eme0-
pumenbHo»

OHCHKa «YOOBJICTBOPHUTCIBHO» BBICTABIIICTCA CTYACHTY,
€CIIM OH MMEeT 3HaHMs TOJIBKO OCHOBHOTO MaTepuana, HO He
YCBOHJI €ro AeTalei, T0IyCcKaeT HETOYHOCTH, HEJOCTaTOYHO
NpaBUIbHBIE  (OPMYJIUPOBKH, HApPYLIICHHUS JIOTUHYECKOM
MOCTIEIOBATEIPHOCTH B HM3JIOKEHWH  IPOTPAMMHOTO
MaTepuana, HUCHBITHIBAET 3aTPYJHEHUS IPU BbINOJIHEHUH
MPaKTUYECKUX PadoT.

60-50

«Heyoosemas
OpUMenbHO»

OHGHKa «HCYAOBJICTBOPHUTCIBHO» BBICTABIIACTCA CTYACHTY,
KOTOpBIfI HE 3HA€T 3HAYUTEIbHOM YacTH nporpaMmMHOTO

MaTepuaia, JIOTTyCKaeT CYILLIECTBEHHbIE OIINOKH,
HEYBEPEHHO, C OOJBIIMMHU 3aTPYAHEHHUSIMH BBINOJIHSACT
MpaKTU4YEeCKHe  paboTHI. Kak  mpasuio, OLIEHKa

«HEYJOBJIETBOPUTEIBHO» CTABUTCS CTYIAEHTaM, KOTOPBIE HE
MOTYT TIPOJIOJDKATH 00y4deHue ©€3 JIOMOTHUTEIBHBIX
3aHATHI IO COOTBETCTBYIOIIEH AUCLUILIMHE.

KpuTepun olleHKH TBOPYECKOe 3aJaHNe, pacieTHO-Tpaduyeckoe, KypcoBoii

NPOEKT




v 100-86 6amioB BBICTABIISIETCSI CTYJEHTY, €CJIU MPOJAEMOHCTPUPOBAHO
3HAaHWE W BJIAJICHUE HABBIKAMHU CaMOCTOSITEIIbHON MPOEKTHO-HCCIEA0BATEIBCKON
paboOThI MO TeMe NMPOSKTHPOBAHUS, METOJAMH M TPUEMaMH aHAJIN3a Pa3IMYHBIX
BApHAHTOB pacyeTa M STAlOB MPOCKTUPOBAHUS, MPUMEHSIEMBIX Ha TIPAKTHKE.
PaGoTta BbINIOJIHEHA B COOTBETCTBUM C JACHCTBYIOUIMMU HOpPMaTUBAMH U
TEXHUYECKUMU  YCIOBUSIMHU. Hcnonb30BaHbl  COBPEMEHHbBIE  KOHCTPYKIIUU
OTEUECTBEHHOI'0 U 3apyOEKHOT0 MPOU3BOACTBA. DaKTUYECKUX OIIMOOK HET.

v’ 85-76 0amioB BBICTABISIETCA CTYJICHTY, €CIHM TMPOJEMOHCTPHUPOBAHO
3HAaHWE W BJIAJICHUE HABBIKAMHU CaMOCTOSITEIIbHON MPOEKTHO-HCCIEA0BATEIBCKON
paboOThI MO TeMe MPOSKTHPOBAHUS, METOJAAaMHU M MPUEMaMH aHAIA3a Pa3IMIHBIX
BAapUAHTOB pacyeTa W ATAllOB MPOSKTUPOBAHUS, MPUMEHIEMBIX Ha MPAKTUKE TPU
3TOM jomnyiieHo He Oojnee 1 ommOku. PaGoTa BbINOJSHEHA B COOTBETCTBUHU C
JEUCTBYIOIIMMUA HOPMATHBAMU U TEXHUYECKUMH YCIOBUSIMU. VIcmosib30BaHbI
COBPEMEHHbIC KOHCTPYKIIMM OTEYECTBEHHOTO W 3apyO0eXHOTO MPOU3BOJICTBA.
DaKTUYECKUX OIIUOOK HET.

v' 75-61 OGamwioB BBICTABISAETCS CTYAEHTY, €CJIH MPOJCMOHCTPHPOBAHO
3HAaHWE W BJIQJICHUE HABBIKAMHU CaMOCTOSITEIIbHON MPOEKTHO-HCCIEA0BATEIHCKON
paboTHI MO TeMe NMPOSKTHPOBAHUS, METOJAaMU M TPUEMaMH aHallM3a Pa3IndHbBIX
BApUAHTOB pacyeTa U STAloOB MPOEKTUPOBAHUS, MPUMEHSIEMbBIX Ha MPAKTHKE MpU
TOM JOMylieHo He Oojiee 2 ommubok. Pabora BBIMOJIHEHA B COOTBETCTBUHU C
JIEUCTBYIOIIMMUA HOPMATHBAMU W TEXHUYECKHUMH YCIOBUSIMHU. VIcmosib30BaHbI
COBPEMEHHBIC KOHCTPYKIIMM OTEYECTBEHHOTO W 3apyO0eXHOTO MPOU3BOJICTBA.
DakTUYECKUX OIMHOOK HET.

v' 60-50 GamaoB -  BEICTAaBUSETCA  CTYJEHTY, €CIM  MPOEKTHO-
HCCIIEIOBATENLCKON paboTa MpeACTaBisAeT cO00M CKOMMUPOBAHHBI MaTepual, He
COOTBETCTBYIOIIMK TeMe MPOeKTa 0e3 JAOIKHOTO aHajin3a BApUAHTOB MPOEKTHBIX
pemenuii. Jonmymeno Tpu wuiam  Oomee Tpex omuOok. HanexHocth W
7 (HEKTUBHOCTH 3aMPOSKTUPOBAHHBIX CUCTEM BBI3BIBAET COMHEHHE.

Kpurepun onenkn nokiaaa wiu pedepara, coo6ueHus BbINOJTHEHHbIX
B (popme npeseHTanmii:

v 100-86 OamioB BBICTABISETCS CTYIEHTY, €CIIM CTYACHT BBIPA3UJ CBOE
MHEHHE 10 c(OopMyIUpOBaHHOW mpobdiieMe, apryMEHTHpOBajl €ro, TOYHO
OTIPE/IENUB €€ COo/IepKaHUE U cocTaBistonre. M3yumn MeToapl U IpUEeMbl aHaIu3a
pa3IMYHBIX MPOrpaMM pacueTa W STaloB SHEProcOepekeHHs, MPUMEHSEMBIX B
pazpabarbiBaeMbIX cuctemax, 3HakoMm ¢ monoxenusmu CII u CHull, 3mnaer
OTEYECTBEHHOE U 3apyOekHOEe 000PYI0BaHKE, €r0 JOCTOUHCTBA U HEIOCTATKH.

v' 85-76 - 0asIoB BBICTABJISIETCS CTYJIEHTY, €CJIM OH apryMEHTHUPOBAJ CBOE
MHEHHE M0 cHOpPMYIMPOBAHHON MpPoOIEME, TOUHO OMPEACIINB €€ COAEpKAHUE U



COCTABJIAIOIIUE XAPAKTCPHU3YIOTCA CMBICIIOBOU OCJIIbHOCTBIO, CBA3HOCTBHO H

MMOCJICAOBATCIIbHOCTBIO HM3JIOKCHHA, OOIMYIICHO HC oonee 1

OOBSICHEHHH CMBICIIA HJIH COJIEP>KaHuUs TIPOOIIEMBI.

OLIUOKU TpHU

v’ 75-61 GamioB BBICTABISETCS CTYICHTY, €CJIH OH MPOBOJMT JOCTATOYHO
CaMOCTOSITENIbHBIA aHAIW3 OCHOBHBIX JTAallOB M CMBICIOBBIX COCTABIISIOLINX
npoOjemMbl; TMOHMMAaeT ©a30Bble OCHOBHI M TEOpeTHyeckoe 0O0OCHOBaHHE
BbIOpaHHOUW TeMbl. [IpuBieYeHBl OCHOBHBIE HCTOYHHMKH II0 paccMaTpUBaeMOM
teme. JlomymeHo He Gojee 2 OmMMOOK B CMBICIIE WM COJAEPKAHUH MPOOIIEMBI,
odopMeHUN pabOTHI

v' 60-50 0a/10B BBICTABISETCS CTYICHTY, €CIIM €ro pabdoTa MpenCTaBisieT
co00Ol NepecKa3aHHbIi WM TOJHOCTBHIO IMEPENUCAHHBIM HMCXOAHBIA TEKCT 0e€3
KOMMEHTapueB U aHau3a.

He packpeiTa cTpykTypa U TeOpeTHYECKas

CoCTaBJsr0mIasA TCMBI. I[OHYHIGHO TpHU HUJIH Ooiee TPCX OoImMOOK B CMBICIIOBOM

CoJIep>KaHUM pacKpbIBaeMoM po0iembl, B 0hOpMIIEHUN PaOOTHI.

KpuTepun onieHKH npe3eHTaluM J0KJIaga:

- 50-60 6an110B 61-75 6ans0B 76-85 6a10B 86-100 6ays10B
E (HeynoBJieTBOp | (YIOBJIETBOpHTE (xopoiuo) (oTaM4HO)
= UTEILHO) JBHO)
=)
Kpurepuu Conep:xaHue KpuTepues
[Tpobnema He [Tpobnema [Tpobnema packpsita. [Tpobnema
packphITa. packpseiTa He [TpoBenen ananu3 packphiTa
o OTCyTCTBYIOT MOJTHOCTBIO. npobaemsl 0e3 MOJTHOCTBIO.
= 2 BBIBOJIBI BriBobI He MIPUBIICUYCHUS [TpoBenen ananmu3
g 2 c/IeaHbl U/WiIn JIOTIOJTHUTETBHON po0JIeMBI ¢
2 'S BBIBOJIBI HE muteparypsl. He Bce MIpUBJICUCHUEM
S 53 000CHOBaHbI BBIBOJIbI CJICJIaHbl /WA | JIOTIOJIHUTENIbHON
000CHOBaHbI JUTEPATYPHI.
BriBoabl
000CHOBaHBI
[TpencraBnsiema | IlpeacraBnsemas | [IpencraBnsiemas [TpencraBnsiemas
a uHpopmanug | “HpopManus He | HHpOpMaIuUs He uH(popmanus
© JIOTMYECKH HE CHCTEMaTH3UpOBa | CUCTEMaTHU3MpPOBaHA U CHCTEMaTU3HpPOBa
= cBsizaHa. He Ha /WA HE nocJeIoBaTeNbHa. Ha,
E UCTOJIBb30BaHbl | MocienoBarenbHa | Mcnoabs3oBaHo Oonee 2 nocjeoBaTeIbHa
S npodeccuoHanb | UCMOJIb30BAaHO 1- | mpodeccroHaIbHbBIX 1 JIOTUYECKH
= HbIE€ TEPMHUHBI 2 TEPMUHOB CBsI3aHa.
& npodeccHoHaTbH Hcnonp3oBaHo
= BIX TEPMUHA 6onee 5
po¢eCCHOHAIIbH
BIX TEPMHHOB




He Hcrnonbs30BaHbl Hcnons3oBaHbl IIupoko
UCIIOJIb30BaHbl | TEXHOJOTUH TexHosoruu Power Point. | ©Cronb30BaHbI
= TEXHOJIOTHH Power Point He 6onee 2 ommbok B TEXHOJIOTHH
E Power Point. 4acTUYHO. 3-4 [PEeICTaBIsACMOI (Power Point u
i Bbonbie 4 OLINOKH B uHpopMauu ap.).
S OIIMOOK B npeJcTaBIsieMOoin OTCYyTCTBYIOT
g IpeACTaBIsieMo | HHPOpMaLUU omnOKH B
i uadopmauu MpEICTaBISIEMON
uHpOopMauU
= Her orBeToB Ha | ToJIBKO OTBETHI OTBeThI HAa BOIPOCHI OtBeThl Ha
= § BOTIPOCHI Ha 3JIEMEHTAPHBIC | MOJIHBIC W/UIU YaCTUYHO | BOTPOCHI TIOJHBIE,
= =3 BOIIPOCHI MOJIHBIE C IPUBUJCHUEM
= IPUMEPOB H/HJIU
< MOSICHEHU




