banakoBckuii HHKEHEPHO-TEXHOJOTUYECKUA NHCTUTYT — (hrtnai GpeaepaibHOTO TOCy-
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«HpOMBIH_UIeHHaH TCINNIOOHCPT CTHUKA»

KBanupukanus BbINyCKHUKA
bakanasp

dopMma 00y4eHus
3aouHas

banakoo 20



He.]'[b O0CBOCHUA JUCHUITIIMHBI

N3yuenue ob1iell TeOpUM OpraHU3aLUU HHKEHEPHOTO NMPOEKTUPOBAHMS U CUCTEM aBTOMAaTU3MPOBAH-
HOTO NMPOEKTUPOBAHUS TEINIOIHEPreTUYECKUX MTPOMBIIIICHHBIX TEMJIOTEXHOJOTHYECKUX YCTAaHOBOK U YCIIO-
BUI SKOHOMUYHOTO SHEPTOMCIIOIb30BAHNUS BBIPA0ATHIBAEMON TETIIIOTHI.

JucuunirHa u3y4aercsi B COOTBETCTBUU C NMPO(ECCUOHAIBHBIMU CTaHAAPTAMMU:

- 24.083 CnenuaaucT-TemIodHEPreTUK aTOMHOM CTaHIUU;

- 24.009 «CrneunanucT 1o ynpaBieHHUIO MPOEKTaMH U MPOTrpaMMaMH B 00JIaCTH MPOU3BOJICTBA dJICK-
TPOIHEPTUU aTOMHBIMU IEKTPOCTAHLUSAMU

Mecto rucuumiiuabl B ctpykrype OOII BO

N3yuenne kypca «OCHOBBI HHKEHEPHOT'O IIPOEKTUPOBAHMS M CUCTEMBI aBTOMATU3UPOBAHHOTO IIPOEK-
TUPOBAHUA TCIUIOOHCPICTHUYCCKUX YCTAHOBOK) CBA3aHO C HCO6XOI[I/IMOCTBIO 3HAHUM OCHOB MaTEMAaTuKH,
(GU3KKY, TEXHUYECKON TePMOJUHAMUKH, THIPOTa30IMHAMUKH, HH)KEHEPHOH TpaduKu, IHUPOKOE UCIOJIB30-
BAaHUC, KOTOPBIX HE TOJILKO l[aéT BO3MOXKHOCTE Ha0oJjiee TOUHO BBIPA3UTh TCOPCTUYCCKUEC 3aKOHOMCPHOCTH,
HO U ABJIACTCA H606X0,I[I/IMI>IM HHCTPYMCHTOM HX YCTAHOBJICHHSA, HUCIIOJIB3YEMbIX B KOHCYHOM UTOI'C IIPU
BBIIIOJIHCHUHN ITPOCKTHBIX pa60T. 3HaHI/I$I, IMOJTYYCHHBIC 10 OCBOCHHIO JUCHUILIINHBIL, HCO6XO,Z[I/IMBI IIpHU BbI-
N3YUYCHUA
OQHCPIrOHOCHUTCIIN u

MOJIHEHUU OaKalaBPCKOM BBIMTYCKHOW KBaJIU(DPUKAIIMOHHOM paboThI U TS JUCLIUILINH:

«McTouHuKU U CHCTEMBI TeIJIOCHa0XKeHUs», « TexHonornueckue
SHEPrOCUCTEMBI MPEATIPUATHIN, « DHEPrOayAUT U FHEProcOepeKeHNE HA TPEIPUITUIX .

[Ipy OCBOGHWHW NaHHOW AWCIMIUIUHBI CTYJACHT CMOXKET YAaCTHYHO IPOJEMOHCTPUPOBATH TPYIOBBIC
GyHKIMY:

- A/01.6 Texauueckas MoAMEpIKKa IKCIUTyaTallMd O00OPYIOBAHMS, TEXHOJIOTHISCKUX CHCTEM, TPyOoO-
poBooB ropsiuei Boasl U napa (I1C 24.083).

- A/02.6 AHanu3 TEXHUYECKOTO COCTOSHUS TEIJIOMEXaHMYECKOro 00OpYTOBaHUS, TEXHOJIOTHUYECKUX
cuctem u Tpyoorposoos (I1C 24.083);

- A/04.6 Yupasnenue 3arpatamu Ha ipoekT (I1C 24.009);

- A/03.6 CocrtaBnenue npoekTHo-cMeTHOU qokymenTaruu (I1C 24.009);

- A/02.6 Opranusanus padoT 1o HarpasieHuto aestensHocTy npoekra (I1C 24.009).

Komnerenuuu ody4aromierocsi, popmupyembie B pe3yibTaTe 0CBOCHHUS AUCHMILIH-

HbI
B nporecce ocBoeHUs JaHHOM AUCHUIUIMHBL y CTYZEHTa (GOPMHUPYIOTCS CIEAYIOIINE KOMITETCHIIUN:
npodeccuoHanbHbIe

3amauun podeccuo-

o Kox u naumenosanue
HaJILHOH JIeATEILHO-

OO0beKT 1 007aCTh WNHaukaTopsl TOCTHXKEHUS

ctu (3111 3HAaHUU KOMIIETEHIINH KOMIIETEHIINH
C6op u ananu3 Tennossie u ITK-1 Criocoben yuact- | 3-I1K-1 3HaTh: 1OKyMEHTHI
MH(OPMaLMOHHBIX aTOMHBIE BOBaTh B COOpe U aHa- | U CTaHJapThl OPraHU3alNH
UCXOJHBIX IIEKTPUYECKUE JIN3€ UCXOAHBIX JaH- B 00JIaCTH MPOEKTHOH J1es-
TAHHBIX TS CTaHIINH, PEaKTOPBI HBIX JJIS IPOEKTUPOBA- | TEIbHOCTH; MPUHIUIIBI
IIPOEKTUPOBAHHUS Y TIapOT€HEepaTophl HUS SHEProoOBEKTOB U | pPabOTHI AKCILUTYaTUPYEMO-

ATOMHBIX
JJIEKTPOCTAHLIMM, a
TaK)Ke APYyroe

X DIIEMEHTOB B COOT-
BETCTBUU C HOPMATHUB-
HOW JOKYMEHTaluen

ro o0opynoBanus, Tpyoo-
IIPOBOJIOB U TEXHOJIOTHYE-
CKHX CHCTEM TypOHMHHOIO

TEIIOMEXaHYECKOe OTJICTICHUS
obopynoBaHue V-TIK-1 Ymets: paboTtath
COI'JIACHO ¢ MH(GOPMAITMOHHBIM TIPO-

poQeCCHOHATBHON

CTPaHCTBOM Ha CepBeEpe




JIEATEIIbHOCTH;
HOPMAaTHUBHO-
TEXHUYECKast
JOKyMEHTauus U
CHCTEMBI
CTaHJapTHU3ALUY;
CHCTEMBI
JIMarHOCTHKU U
aBTOMAaTU3UPOBAHHOI'O
YIIPABJICHUS
TEXHOJOTMYECKUMU
IpoLeccamu B
TEIUIODHEPreTUKe

(BeO-cepBepe) opraHuza-
[IUU 7151 XpaHeHHsI, 0OMe-
Ha ¥ COBMECTHOT'O HC-
MOJIb30BaHUs HH(POpMa-
IIUH T10 TIPOCKTY

B-IIK-1 Bnanets:
METOJAMKAMH COCTABJICHUS
JIOKYMEHTAI[UH C OIHUCa-
HUEeM 00beMa padoT 1o
HAIPABIICHUIO MTPOCKTA;
METOAaMHU KOHTPOJISI KITFO-
YeBBIX MOKa3aTeneH 3¢-
(EKTUBHOCTH U Ka4ecTBa
10 HAIMIPABJICHUIO MMPOCKTA.

[IpoBenecHmne Tennosie u I1K-3 ciocob6enyyact- | 3- [1K-3 3HaTh: Hu-
MIPEBAPUTEIEHOTO aTOMHBIE BOBaTh BIIPOBE- | HAHCOBO- YKOHOMUYECKOE
TEXHHUKO- JJIEKTPUUECKUE JICHUU IpeJBapUTeb- | MOJCINPOBAHUE; CTaH-
SKOHOMUYECKOTO CTaHIIMH, PEaKTOPHI HOT'O TEXHUKO- JApTHBIE METOTUKUTIPE-
000CHOBaHUSA U M1apOreHepaTopsl HKOHOMHUYECKOr0000C- | BApUTEIILHOTO TEXHUKO-
MPOEKTHBIX ATOMHBIX HOBAHUS IPOCKTHBIX HKOHOMHYECKOTO 000CHO-
peleHui 3JIEKTPOCTAHLIUH, a pa3paboTOK 3HEpro- BaHUs IPOEKTHBIXpa3pa-
TaKXe Ipyroe 00BEKTOB U UX 00TOK
TEIIOMEXaHUYECKOe aneMeHTOB 110 ctaH- | Y- IIK-3 Ymers: cobupats
o0opyoBaHue JApTHBIM METOJUKAMH | UCXOAHYIO0 HH(OPMAIIHIO
COI'JIACHO Ul TEXHUKO-
npodheccuoHaIbHOM HKOHOMUYECKUX PaCUETOB;
NeSITeIbHOCTH; IUTAHUPOBATh PECYpChl Ha
HOPMAaTHUBHO- IIPOEKT; OTIPENIENATh
TEeXHUYECKas Harpy3Ky Ha pecypchl s
JOKYMEHTAIHs 1 JOCTYOKEHUS 1e-
CHCTEMBI CTaHJapTU3a- Jelt mpoeKTa
LIUH1; CUCTEMBI B- I1K-3 Binazers: HaBbI-
JMarHOCTUKHU U KaMHU TEXHHKO-
ABTOMATHU3HPOBAHHOTO HKOHOMUYECKOTOaHaIIN3a
yTpaBJIeHUS
TEXHOJIOTUIECKUMHU
IIpOLIECCaMHU B
TEMJI0PHEPTeTHKE
IIposBenenue Tennossie u I1K-5 cnioco6en mpoBo- | 3-T1K-5 3HaTh: Tpe-
TETUIOTEXHHYECKIX aTOMHBIE JIUTH TETUIOTEXHUYE- OOBaHHMSI  HOPMATHUBHBIX
pacyeToB ANIEKTPUUYECKHE CKHUe, TH/IPaBINYECKUE, | MPaBOBBIX aK-
o0opynoBaHus CTaHIINH, PEaKTOPBI MPOYHOCTHBIEC PACUYETHI | TOB, HOPMAaTHUBHO-
COIJIaCHO U TapOreHepaTopsl 10 TUTIOBBIM METO/M- TEXHUYECKUXHU Me-
THUTIOBBIM ATOMHBIX KaM TOJMYECKUX JIOKyMEHTOB
METOAMKAM 3JIEKTPOCTAHLIUH, a JUISl TIPOBEJICHUS TUITOBBIX

TaKXe JPyroe
TEIIOMEXaHIECKOe
obopynoBaHue
COTJIACHO
npodecCHOHATbHON
JEeSITENIbHOCTH;
HOpPMAaTUBHO-
TEeXHHYECKas
JOKYMEHTAlUs U
CUCTEMBI

pacueToB
V-TIK-5 VYMmern: BbINOII-
HATH PAcyeThl IO THIIO-
BBIM METOJIHKAM

B-ITK-5 Bnaners:uadop-
MaIMOHHO- KOMMYHUKa-
IIMOHHBIMHM TEXHOJIOTHSI-
MH, B TOM
YHUCIIe CICIIHATU3HPO-
BaHHBIM MPOTPAMMHBIM




CTaHOapTHU3aluu;

r0 yIpaBJIEHUSA

IpoLIeCCaMy B
TETIOOHEPTETHKE

CHUCTCMBI JTUAarHOCTHUKHU
N aBTOMAaTHU3UPOBAaHHO-

TEXHOJIOTMYCCKUMHU

obecrieueHneM TS
MPOBEJICHUS PaCUCTOB

gaﬂa‘ll/l BOCIIMTAHHUS, PCAIN3YEMBIC B PaAMKaX 0CBOCHHUA JUCIHUILINHDBI
B mponecce OCBOCHUA ,Z[aHHofI JAUCHUILIMHBL pCaIM3YIOTCA CICAYIOIINEC 3ada4l BOCIIMTaHUA:

HanpasJienue/ Co3nanue ycJjoBuii, | Ucnosib3oBanne Bocnu- | BoBiieueHue B pasHoIuia-
neJu o0ecneynBaOIIUX TaTeJbHOI0 NMOTEHUHMAJIA | HOBYI0O BHeY4YeOHYI0 /esi-
Y4eOHBIX TMCUUILIHH TeJbHOCTh
IIpodeccuonanbHoe | - popmupoBaHue l.Mcnonp30Banue Bocnu- 1. Opranmszanus Hay4-
BOCIIMTAHHE CIIOCOOHOCTH U TaTeJIbHOTO MOTEHIINAJIA HOTO IMOAXOJa M YyBCTBa

CTpEMJICHUS CIIeA0-
BaTh B Ipodeccun
HOpMaM TOBEICHUS,
00ecIeunBaroIuM
HPABCTBEHHBIN Xa-
paKkTep TpyIOBOM Je-
ATEJIHLHOCTHU U He-
CITy’)keOHOTO TIOBE/Ie-
Hus (B21)

JUCLMIUIMH Ipodeccuo-

HaJIbHOT'O MOJYJIst
JUIsl pa3BUTHSI HABBIKOB
KOMMYHHMKAIMHU, KOMaH/I-
HOMW pabOThI U JIUEPCTBA,
TBOPUYECKOTO MH)KEHEPHO-
IO MBIILUIEHHUS, CTPEMIIE-
HUS CJICJIOBATh B Mpodec-
CHOHAJILHOW JEATEIIBHO-
CTH HOpMaM IOBEACHMUSI,
o0ecreunBaroIuM HpaB-
CTBEHHBIN XapaKTep Tpy-
JIOBOM JESATEIBHOCTH U
HECITyKeOHOTO MoBeIe-
HUS1, OTBETCTBEHHOCTH 32
MPUHSTHIE PELIEHUS Yepe3
MOATOTOBKY IPYIIIOBBIX
KYPCOBBIX paloOT U Ipax-
TUYECKUX 3a/laHuH, perie-
HHE KEWCOB, MPOX0XKACHUE
IIPAKTUK U MOJTOTOBKY
BKP.
2.Mcnonp3oBaHue BOCIU-
TaTEJIbHOIO IOTEHIMAa
JUCLUIUIMH podeccuo-
HaJIbHOT'O MOJYJIS JUISL:

- (hopMupoOBaHUS TPOU3-
BOJICTBEHHOT'O KOJIJIEKTH-
BH3Ma B X0JI€ COBMECTHO-
rO pelIeHus: Kak MOJeIb-
HBIX, TaK U IPAKTUIECKUX
3aJa4, a TaKXkKe MMyTeM
MOJIKPEIVIEHUE PALHO-
HaJIbHO-TEXHOJIOTUYECKUX
HAaBBIKOB B3aMO/IEHCTBHUS
B IIPOEKTHOM JIESITEIBHO-
CTH SMOLIMOHAIBHBIM 3 (-
(heKTOM YCTIIEITHOTO B3aH-

«Bce B omHOW KOMaHOE»
Yyepe3 ydyacTue CTYICHTOB B
MPOBEJCHUN KPYIJIBIX CTO-
JIOB M CEMHHApPOB.

2. ®opmupoBaHHE
BEPTUKAJIBHBIX CBA3EU W
(hopManbHBIX MPaBUIT KHU3-
HU TIpU TPOBEACHHUH CTY-
JIEHYECKHUX KOHKYPCOB



https://ru.wikipedia.org/wiki/Творчество

MOJIEHCTBUS, OIIYIIEHUEM
pocTa obuieii 3¢ pexTuB-
HOCTH IIPH PacpeeIICHUN
IIPOEKTHBIX 33]a4 B COOT-
BETCTBUU C CUJIbHBIMH
KOMIIETEHTHOCTHBIMU U
SMOLIMOHAIBHBIMH CBOM-
CTBAMHM YICHOB IIPOECKTHOU

IPYIIIIbL.

CTpyKTypa u cofep:KkaHue Y4eOHOM TUCUUIIIMHBI
JluctummHa mpernojaeTcs cTyaeHTam B 8-oMm cemecTtpe. OOmias TpyI0eMKOCTh TUCHUILIAHBI CO-

CTaBJIIECT 63a4eTHRIX eauHuIl, 216 ak. Jaca.
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KonctpykTopcekas noky-
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3aJJaHMe, 3CKU3BI U paldo-
YU TIPOEKT, Y3JIbl U JIeTa-
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Pacuer n npoextupoBanue
TEIJI0PHEPTreTHIECKUX
YCTaHOBOK (3aKoHOa-
TeIbHO-HOpMaTHBHAas 0aza
npoektupoBanus. Corna-
COBAaHME U IKCIEPTU3A
IIPOEKTA).
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ycranoBok (IIporpamm-
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3UpPOBAHHOTO MTPOEKTUPO-
BaHUA)

Buja npomMeKyTOYHOM aTTecTalHH 216/4 6 | 6/2 | 6/2 | 189/9 2 50

* - COKpallleHHOE HauMEHOBaHUE (POPMBI KOHTPOJIS

** - cyMMa MaKCHUMAaJIbHBIX OaJIJIOB 0bKHA ObITh paBHa 100 3a cemecTp, BKJIIOYas 3a4eT U (WIIH)
9K3aMeH

CokpanieHHOe HaUMEHOBaHKUE ()OPM TEKYILET0 KOHTPOJISI U aTTECTALUU Pa3JIeIiOB:

O0o3HaUYEHHE ITosiHOE HAMMEHOBaHUE
KIJI Komnoxksunym
] DK3amMeH

Coaep:xaHue JIEKIMOHHOIO Kypca

Y4ebdHo-
Tembl JIeKUMH. Bceero
Bonpocsl, oTpadaTsiBaeMble Ha JIEKIIUA MeToanIeCKRoe
POCRL, OTP uacos obecneuenune
1 2 3
Jlexuwms 1. Eounas cucmema KOoHCmpyKmopcKou OOKyMeHmayuu 8 men- 1 1-9

JI0dHep2emu4ecKkom npoeKmuposaniu
1.BapuaHThl IPOESKTUPOBAHUS U BEIOOP OMTHMAILHOTO IMTPOCKTA.
2.3aKa34YnKU U UCIIOJTHUTEIIH.

Jlexums 2 Omanvt npoexmuposanus. Texnuueckoe 3a0anue, ICKU3HbIU U 1 1-9
paboyuil npoexm, y31vl U 0emanu

1.9T1armnbl npoeKTUPOBAHUS.

2.Ctaguu IpOEeKTUPOBAHUS

3. TpeGoBaHMS K BHIMOJTHECHUIO KOHCTPYKTOPCKOW JJOKYMEHTAITUN

Jlexuwms 3 3axonooamenvrno-nopmamusHas 6aza npoexkmupogatusi. Co- 2 1-9
2nacosanue U IKCnepmu3a npoeKma

1.Pa3paboTka, coraacoBaHue U yTBEPKIEHUE MPOEKTA.
2.0KcnepTr3a MpoeKTa.

3.HopmaTtuBHas 6a3a /17151 BBIOOpa MCXOAHBIX JaHHBIX
4.ABTOpCKUI HAA30p.

Jlexuust 4 Ilpoecpammmuvie cpedcmea agmomMamu3upo8aHHo20 NPOeKmu- 2 1-9
posanus

1.Anroput™ pacdera TUIIOBBIX OOBEKTOB TEINIOIHEPTETUKH U aBTOMa-
TU3allis PAcyeTOB

2.OCHOBHBIE IPOTPAMMBbI BBITIOJIHEHUS TpapUUECKON 4acTH MPOEKTHU-

poBaHusl.
IlepeyeHb NPaAKTHYECKUX 3aHATHI
Tema npakTudeckoro 3ansitusi. Bopocel, orpadarsi- Bcero Yaeuo-
BaeMble HA MPAKTHYECKOM 3aHATHH 4acoB METORIIeCkoe
o0ecneyenue
1 2 3
Eounas cucmema koHcmpyKmopcKou OOKyMeHmayuy 6 meniodHepae- 1 1-9
MUYECKOM NPOeKmupo8anuu
1.BapuaHThl IPOEKTHUPOBAHUS U BBIOOP ONTUMAIBHOTO MTPOEKTa paiioH-




HOW KOTENbHOU
2. TpeboBaHus K BBIOOPY 3aKa3zyHvKa U UCTIOJHUTEIS.

Omanvl npoexmuposanus. Texnuueckoe 3adanue, SCKU3HbIU U paboyull 1 1-9
npoexkm, y31vl U 0emanu
1.9Tamnbl npoeKTUPOBaHUS PaOHHOU KOTEIBHOM.
2.Ctanuu nIpoeKTUPOBAHUS PAlOHHOM KOTEIbHON
3.TpeGoBanHus K BBIITOJHEHHIO KOHCTPYKTOPCKOW JTOKYMEHTAITUHU paii-
OHHOM KOTEJIbHOM
3axonodamenvro-Hopmamugnas 6asa npoekmupoganus. Coanacosanue 2 1-9
U 9KCnepmu3a npoekma
1.CocraBienue airopurMa pa3padOTKH, COTIACOBAHUS U YTBEPKICHUS
IIPOEKTa PAOHHON KOTEJIbHOM.
2.Bei60p opranmu3anuii st KCIEePTU3bI IPOSKTa paiOHHOM KOTEIIbHOM.
3.Ananu3 HOpMaTHBHOI 0a3bl A BEIOOpA MCXOMHBIX JAHHBIX PaiOH-
HOH KOTEJIbHOU
4.Opranu3anus U aBTOPCKUI HAJ30p BBIIIOJIHEHUS NPOEKTa PaliOHHOU
KOTEJIbHOM.
IIpoepammmusie cpedcmea asmomamu3upo8aHHO20 NPOEKMUPOBAHUS 2 1-9
1.AnropuT™ pacdera TUIIOBOTO 000PYI0BaHUS paHOHHON KOTEIbHON
2.Pa3pabotka ueprexeil pailoHHON KOTenbHOU B pa3inuunbix CAIIP.
IlepeyeHb 1a00paTOPHBIX PadOT
Tema s1abopaTopHoro 3ansatus. Bonpocsl, orpadarsi- Bcero Yaebuo-
MeTOouYecKoe
BaeMble Ha JJa00PaTOPHOM 3aHATHH 4aCoORB A
olecneyenue
1 3
PerynupoBanue MazyTHOI GOpCyHKH 2 1-9
Omnpenenenue XxapakTepuCTUK MEMOPaHHOTO Hacoca 2 1-9
Onpenenenne 3pPeKTUBHOCTH OpeOPEHHS TEMIIO0OMEHHBIX TPYO 2 1-9
3aaHus I CAaMOCTOATEILHON Pad0ThI CTYACHTOB
Beero Y4ebdHo-
Bonpocs! 1u1s1 caMOCTOATEIBLHOTO0 H3Y4YeHHS (3a1aHUA) MeToAuYecKoe
uacos o0ecneyenue
1 2 3
Enunas cuctema KOHCTPYKTOPCKOW JOKYMEHTAIMH B TETJIOOHEPTeTH- 44 1-9
4eCKOM MPOEKTUPOBAHUH. BapuaHThl MPOEKTUPOBAHUS U BEIOOP
ONTUMAJIFHOTO MPOEKTA. 3aKa3YMKU U UCTIOJTHUTEIH.
Oransl NpOeKTUPOBaHUs. TeXxHUUYeCKoe 3a/laHue, ICKU3HBIN U pabouuii 46 1-9
MPOEKT, Y3JIbl U JeTau
3akoHOaTeIbHO-HOPMAaTUBHAs 0a3a npoekTupoBanus. PazpaboTka, 44 1-9

COIJIACOBAHUE M YTBEPKICHHUE IIPOEKTA. DKCIIEPTU3A IPOEKTA.
ABTOpPCKHI Ha30D.




HpOFpaMMHBIC Cpe€acTBa aBTOMATU3UPOBAHHOT'O IIPOCKTHPOBAHUSA 45 1-9

KonTtpons 9

KourpouabHas padora

KonTtposnbHast paboTa COAEpKUT YEThIpE 3aJauu.

Howmep BapmaHTa HCXOAHBIX JAHHBIX BBIOMpaeTcs U3 TaONMIl K KaXI0H 3a/1a4e B COOTBETCTBUH C TO-
cieqHel nudpoii Homepa 3a4eTHON KHUKKU

3amaua 1.

CoctaBuTh 1 000CHOBATh NMEPEUYEHB HTAMIOB MPOSKTUPOBAHMS 0OBEKTA

Ilocnenusas HaumeHnoBaHnue o0beKkTa
mdpa mudpa
0 PationHas KoTelibHas JJ1s pa0OThI HA TBEPIOM TOILIMBE
1 Paiionnas koTenmpHas a7 pabOTHI Ha KHAIKOM TOTLTHBE
2 Paiionnas koTenbHas A pabOTHI HA ra3000pa3HOM TOILIMBE
3 Kppitinas xotenbHast 1uis paboThl Ha Ta3000pa3HOM TOTLTUBE
4 Masyroxpanunuiue Ha 1000 M
5 Masyroxpanunuiue Ha 10000 M
6 Ma3syroxpanmmume Ha 50000 m°
7 [TapoBoii KoTeN MPOU3BOAUTEIHLHOCTHIO 5 T/4
8 [TapoBoii koTen mpon3BoANTENHHOCTHIO 10 T/4
9 [MapoBoii KOTeN TPOU3BOAUTENHFHOCTHIO 520T1/9
3agaya 2
CocTaBuTh 1 000CHOBATH MEPEUEHB CTAIUN MPOEKTUPOBAHUS 00BEKTA
TTocienusas HaumMmeHnoBaHue 00beKTa
uugpa mugpa

KoxyxoTpyOHBIN TEIIIO0OOMEHHBII anmapar

Bognorpelinslii koten

TermnoyTHIN3alMOHHbBIN KOTEI

BaxyywmHslil neaspatop

Tepmudeckuit neaspaTop

TTomnmuTouHBIN HAcOC

KonnencamuonHbIil Hacoc

~N| oo O B~ W N | O

ITuTaTtenpHbBII HacoC




8 [apoBast TypOuHa

9 I'a3oBas TypOuHa

3amaua 3
CocTaBUTh aNropuTM pa3zpabOTKU KOTEIbHOM

Ilocnenusiss | HaumeHoBaHue KOTEIbHOM

uudpa

mudpa

0 I"a3oBas KOTeNbHAS KPBIIHAS

1 l'a3oBas koTesbHAs JOMOBas

2 l'a3oBas koTenbHasA paliOHHAS

3 JlomoBast KOTeJIbHAs Ha )KUJIKOM TOILIMBE

4 JlomoBast KOTeJbHAs Ha TBEPIOM TOIUIMBE

5 PaiioHHas KOoTenbHAs HAa )KUJKOM TOIUIMBE

6 PaiioHHas KOTeNbHAs HA TBEPAOM TOILIIMBE

7 PaiioHHas KOoTenbHAast HA TBEPJOM TOILJIMBE C OJTHOBPEMEH-
HBIM [MOJTYYEHUEM BJIEKTPUYECKON SHEPIUU

8 PaiioHHas KOTeNbHAs HA )KUJKOM TOIUIMBE C OJJHOBPEMEH-
HBIM NOJIYYEHHEM 3JIEKTPUYECKON SHEPTUH

9 PaiionHas koTenpHas Ha Ta3000pa3HOM TOILIUBE C OJHOBpE-
MEHHBIM MTOJIYYEHHEM 3JIEKTPUUECKOU SHEPTUU

3anaua 4
CocTaBUTh AITOPUTM YTBEPKJICHUS IPOEKTA KOTEIbHOMN

TTocienusas HauMmenoBanue KoTenbHOMI

uugpa mugpa

0 PaifoHHas KOTenbHAst HA TBEPJIOM TOILJIMBE

1 Paitonnas koTenbHast Ha TBEPAOM TOIUIMBE C OJHOBpE-

MEHHBIM MOJIYYEHUEM DJIEKTPUUECKOU SHEPTHH
2 PaiioHHas KOoTenbHAs HA )KUJIKOM TOILUIUBE C OJHOBpE-
MEHHBIM MOJIYYEHUEM DJIEKTPUUECKOU SHEPTUH
3 PaiionHas xoTenpHas Ha ra3000pa3HOM TOILIIMBE C OJ1-

HOBPEMEHHBIM MOJTYYEHHEM AJIEKTPUYECKON dSHEPrun
I'azoBas KoTenbHAs KpbIIIHASA

T"a3zoBas korenpHasg 1o0MOBasg

l'azoBas koTenbHAs paliOHHAS

HOMOBaSI KOTCJIbHAsA Ha ) KUJIKOM TOIIJINBE

HOMOBaSI KOTCJIbHAas Ha TBEPAOM TOIIJIMBC

O©| O N| o o1 b

PaiionHas KoTenbHas Ha KUIKOM TOILJIUBE

KoHTposbHast paboTa BBIMOTHSAETCS B YACHHUECKOW TETPaIH WIIM Ha OJHOU CTOPOHE JIHCTa popMara



A4 pykonucHbIM criocoOoM. JlomyckaeTcs HabupaTh Ha KOMITBIOTEPE M paclieyaThiBaTh Ha MIPUHTEPE HA O~
HOU cTOpoHe cTannaptHoro jucta popmara A4. pudr: Times New Roman, BeicoTa 14; nHTepBa — mno-
JTYTOPHBIH, BEIpAaBHUBAHHUE TEKCTA - 110 IIUPUHE.

PacueTrHo-rpaduueckasi padora yueOHbIM IJIAHOM He MPeIyCMOTPeHa.
KypcoBasi padoTa yueOHbIM IJIAHOM He MPeTyCMOTPEHAa
KypcoBoii npoeKT y4eOHbIM IJIAHOM He MPexyCMOTPEeH

Oo0Opa3oBare/ibHbIC TEXHOJIOTMH

[Tpu peanu3anuu ydeOHOro mMarepuaia Kypca MCIOJIb3YIOTCS pa3inyHble 00pa30BaTelIbHbIE TEXHOIO-
I'MH, CHOCOOCTBYIOLINE CO3aHUI0 aTMOC(hepbl CBOOOJHON U TBOPUECKONW TUCKYCCUH KaK MEX]y IpernojaBa-
TEJIEM M CTYJI€HTaMH, TaK U B CTyJeHUYecKoW rpymme. Llenbo npu 3ToM sBiseTcs BbIpaOOTKa y CTYIEHTOB
HaBBIKOB U KOMIIETEHIMH, MO3BOJAIOIMIMX CAMOCTOSTEIBHO BECTH MCCIEJOBATENbCKYI0O M HAy4YHO-
MeJaroru4ecKyro padbory.

[IpakTuueckasi MOArOTOBKAa NPU pean3allvy yueOHOW JUCIMIUIMHBI OpraHU3yeTcs MyTeM MpoBeje-
HUSA MPAKTUICCKUX 3aHﬂTHﬁ, npeaycMaTpruBaromux y4acTuc 06y11a}01111/1x<:ﬂ B BBIIIOJIHCHHUU OTACJIBHBIX 3JIC-
MEHTOB paboT, CBA3aHHBIX ¢ OyayIliel NpodecCHOHANBHOM NesTeIbHOCTIO.

IIpakTHyeckas MOATrOTOBKA TAaKXe BKJIKOYAET B ceOsl 3aHATHS JIEKLMOHHOTO THUIIA, KOTOpPbIE Mpeay-
CMaTpHBaIOT nepenady yuyeOHoM nHpopManuu obydaromMmces, He0OX0AUMOM JUIsl OCIETYIOLEro BhIOJI-
HEeHMs paloT, CBSI3aHHBIX ¢ Oyayliel mpoheccuoHaTbHON AEATENbHOCTBIO.

AynuUTOpHBIE 3aHATUS MPOBOJATCSA B BUJE JIEKIMH B ayauTopusax ¢ ucnonb3zoBanuem [IK u xommbro-
TEPHOI'0 MPOEKTOPa, MPAKTUUECKUX 3aHATHH, ¢ ucnosnb3oBanueM [IK npu nposenenun pacueros. Jlabopa-
TOpHBIE PAaOOTHI IIPOBOJATCS HA JIAOOPATOPHBIX ycTaHOBKaX. CaMocCTosATeNbHAs padoTa CTYyJEHTOB IIPOBO-
JUTCA N0/l PyKOBOJCTBOM IIPENOAABaTENIeH, C OKa3aHUEM KOHCYJIbTAllMi U IIOMOLIY IIPU IOATOTOBKE K KOH-
TPOJIbHBIM pa60TaM, BBIINIOJIHEHUHN JOMAaIITHUX 3az[aH1/1171.

DoH/ OLICHOYHBIX CPEICTB

CDOH,Z[ OLCHOYHBIX CPCACTB IO JUCHUIIIINHE obecrieynBaeT IMPOBEPKY OCBOCHUSA IINIAHUPYCMBIX PE3YIIb-
TaTOB OOyueHUsl (KOMIETEHIIMH M UX MHIWKATOPOB) MOCPEACTBOM MEPOIPUSTUI TEKYIIEro, pyoeKHOTo U
MMPOMEIKYTOUYHOT'O KOHTPOJIA MO ANCHUILINHE.

CBs3b Mexly (popMHpPYEMBIMU KOMIETEHIUSAMHU U (POpMaMu KOHTPOJIE UX OCBOEHHUS IPE/ICTABJICHA B
clenyrolen Tabuiie:

Kon n mamMmeHoBaHuE
WHJIUKATopa J0CTH-
JK€HUS KOMIIETCHIINNI

BxoaHOM KOHTPOJIb

HanmenoBanue
OLIEHOYHOT'O CpEeJICTBa

Ne | HammeHoBaHME KOHTPOJIMPYEMBIX pa3-
n/m JIeJIOB (TE€MBI)

Bormpocsl BXOAHOTO KOHTPOJISt
(ycTHO)
ATTecranus pas3ienoB, TEKYIIMN KOHTPOJIb YCIIEBAEMOCTH

1 BxoHOM KOHTPOJIB

2 HopmaTtuBHast TOKyMeHTaLHs IPOEK-
op JIOKyMeHTal poe ITK-1, I1K-3, TIK-5 Konnoksuym
THPOBAHUS
3 [TpoekTHpoOBaHKE TEIUIOPHEPTETHYC- KommokBuym

IIK-1, IIK-3, IIK-5
CKUX 00BEKTOB

[IpomexxkyTouHas arrectanus




| 5 ‘ DK3amMeH ITK-1, TIK-3, TTIK-5 Bormpocs! k 3k3aMeny

Bonpocbl BX0OAHOI0 KOHTPOJIS

Kakue ueprexu Ha3pIBaIOT 3CKU3aMU?

Kaxkue yeprexu Ha3bpIBatOT paboUrMu?

Kakue TpeOGoBanus NpeabsIBISIIOT K pabouyuM yepTeskam?
Kaxue ueptexu Ha3pIBatoT COOpPOUYHBIMU?

Kakwue pa3mepsl IpocTaBiIsitoT Ha COOpOYHOM depTexe?

o U~ wh e

KakoBa nocnenoBaTensHOCTh 9TeHHsI COOPOUHOTO uepTeka? UTo MOHUMAIOT IO ICTATHPOBAHUEM
pabouero ueprexa?

~

Yro Ha3BIBAETCA BUAOM?
8. J1yig 9ero Ha 4epTexke BBIMOJHSIIOTCS pa3pe3bl?
9. Yro Ha3pIBaeTCs, MacTabOM YepTexa’?

Bomnpocsl kotokBuyma Nel

1.KTo BBICTYnaeT 3aKa34MKOM MPOEKTA.

2.HopmaruBHas 6a3a NpOEKTHPOBAHMUSL.

3.Craguu nNpoeKTUPOBaHUS.

4.9Tansl IPOEKTUPOBAHUS.

5.ConeprkaHue TEXHUYECKOTO 3a/1aHusl.

6.Yto npencTaBisioT co00i TeXHUYECKHE IPEIIOKEHHSL.
7.ConeprkaHue 3CKU3HOTO IIPOEKTa.

8.Ha3HaueHne TeXHUUECKOro MPOeKTa.

9.5t yero HyeH pabO4YHil MPOEKT

10.B xakoM citydae TpeOyeTcs U3roTOBJIEHUE YCTAHOBOYHOM HapTUHU pa3padOTKU

Bonpocs! kotokBuyma Ne2
1.B kakux cinydasx IpOU3BOJUTCS COTJIACOBAHUE pa3padaThiBaeMOl JOKYMEHTAILIUHU C 3aKa3YUKOM.
2.Bb160p 1uI0maaKy pa3MereHust 00beKTa TeII0IHEPTeTHKY.
3.KomnaHoBOYHbIE penIeHs] 00bEKTa TeIIOHEPTETHKH.
4.TpebGoBaHus K NPOEKTUPOBAHUIO TEIIJIOIHEPTETUUECKOT0 000PY10BaHHUS.
5.IlpoekTHpoBaHUE TOIUIMBOXPAHMUIIMLI.
7.1IpOoeKTHPOBAHUE CUCTEM BOJIONIOATOTOBKH.
8.IIpoekTupoBaHUE CUCTEM TOTUTHBOIOIAYH.
9.I1poexTrpoBaHUE TEMIOIHEPTETHUECKOTO 000PYI0BaHUS.
10.011eHKa HaIEKHOCTU MPOEKTHBIX PELICHUH.

Bomnpocsl k codecenoBannio (3K3aMeH)

1.3anaun cCOBpEMEHHOMN TETNIOTEXHUKU U TETNIOHEPTETUKH.

2.ITorpeOHOCTH B TEIIOBOW YHEPTUH.

3.OcHOBHBIE 3JIEMEHTHI CUCTEM TEIJIOCHA0KEHUSI U OCHOBHBIE HCTOYHUKH TeILa.

4.OcHOBHbIE MTPOOIEMbI COBPEMEHHON TEIIIOIHEPTETHKHU.

5.CoBpeMeHHOE COCTOSIHHE, ITEPCIEKTUBHBIE METO/IbI U CIIOCOOBI OJTyUEHUs TEIJIOBOM SHEP-
TUH.

6.ITpo0aeMbl ¥ IEPCHEKTUBBI Pa3BUTHS M ONTUMHU3AIMN OCHOBHOTO 000pYI0BAHUS TEPMOIIEKTPOCTAHIINH,
TEXHOJIOTHYECKUX CXEM TeIJIOCHA0KEHHs, CIOCOOOB U METO/I0B MOATOTOBKU M CXKMTaHUS TOILJIMBA.
7.PanonansHOe  3HepromnorpediaeHue u 3¢ HeKTUBHOE UCIIOJIb30BAHUE YHEPTUU.



8.Pa3paboTka nepe1oBbIX TEXHOIOTUH 1 3((EKTUBHBIX TEXHUUYECKUX PELICHHUN B 00JIaCTH SHEprocHalxe-
HUs. MoJiepHU3aIisl yCTapeBIIUX HCTOYHUKOB TEIIJIOBOM SHEPTHH.

9.CymHOoCTh aBTOMaTU3UPOBAHHOTO MTPOEKTHPOBAHUSI.

10.CymHoCTh aBTOMaTHYECKOT0 IPOEKTUPOBAHUS

IIkanbl oneHKN 00Pa30BATENbHBIX JOCTUKEHU I

IK3aMeH
bansl Ouenka
(peHTHUHTOBOM | 3K3aMeHa TpeGoBanus k 3 HAHUAM
OIICHKH ) (6amel 3a OT-
BETHI Ha JK3a-
MEHE)
90-100 «OMAUUHON O11eHKa «OTJIMYHO» BBICTABIIICTCS CTYJEHTY, €CJIU OH TITyOOKO U

IIPOYHO YCBOWJI POTpaMMHBIN MaTepuall, NCUEPIIbIBAIOIIE, IOCIEA0-
BaTEJIbHO, YETKO U JIOTMUYECKH CTPOIHO €ro n3jaraer, yMeeT TECHO
YBSI3bIBAaTh TEOPHIO C IPAKTUKOM, CBOOOHO CIIPaBIIAETCS C 3a7adyaMu,
BOMNPOCAMU U JPYTUMH BUJIaMH TPUMEHEHHsI 3HaHUH, IpUYeM He 3a-
TPYAHSETCS C OTBETOM IPU BUJOU3MEHEHHUHU 3a/laHUM, UCIIONIb3YET B
OTBETE MaTepuasl MOHOTpapUUECKON TUTEpaTypsl, IPAaBUIBHO 0OOCHO-
BBIBACT IPUHATOE PEILIEHUE, BJIaJICET PAa3HOCTOPOHHUMH HaBbIKAMU U
IIpYUE€MaMHU BBIMIOJIHEHUS PAKTUUECKUX 3aj1au.

3anuceiBaeT pacueTHbIE POPMYIIBI, OOBICHIET X 3HAUCHUE, TIEPEUHC-
JISIeT OCHOBHBIE 3aKOHBI, 3aIIMChIBAET MaTEMAaTUYECKHE BBIPAKEHUS OC-
HOBHBIX 3aKOHOB.

70-89 «xopouwo» OHGHKa «XO0pOIIO» BBICTABJIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT
Marepual, rpaMOTHO U IO CYHICCTBY M3J1aracTt €ro, HC AOIIyCKas CyIIc-
CTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, IIPABUJIBHO ITPUMCHACT
TCOPCTUUCCKHUEC ITOJOKCHUA TP PCIICHUN NPAKTUYCCKUX BOIIPOCOB U
3aJa4d, BI1aaccT H606XOI[I/IMBIMI/I HaBbIKaMH U ITPUECMAaMH UX BBIIIOJIHC-

HUSL.
60-69 «y008671emeo- OneHnka «y0BIETBOPUTEIBHO» BBICTABIISIETCS CTYIEHTY, €CJIH OH UMeE-
PpUmMenbHo» €T 3HaHMA TOJIBKO OCHOBHOT'O MaTeprasia, HO He YCBOMJI €T0 JIeTaJIeH,

JIOMyCKaeT HETOYHOCTH, HEAOCTATOUHO MPAaBUIIbHbIE (DOPMYITUPOBKH,
HapyUICHUA JIOTHYECKOH MOCJICIOBATCIIBHOCTU B U3JIOKCHUU IIPO-
IPaMMHOI'0 MaTepuaa, UCTIBITHIBACT 3aTPYAHEHUS NPU BHIIIOJHEHUN
MIPaKTUYECKHUX PadoT.

0-59 «Heyoosie- OneHka «HeyI0BIETBOPUTEIIBHO» BBICTABIIAETCS CTYIEHTY, KOTOPBIN
meopumenvbHoy | He 3HaeT 3HAYMTEIbHON YacTU IPOrpaMMHOI0 MaTepuaa, JOIycKaeT
CYIIECTBEHHbIE OIINOKHU, HEYBEPEHHO, C OOJIBIINMHU 3aTPYAHEHUSAMU
BBINIOJIHAET MpakThyeckue padotel. Kak npaBuio, olieHKa «Hey10BIIe-
TBOPUTEIBHO» CTABUTCS CTYJEHTaM, KOTOPbIE HE MOTYT IIPOJOJIKUTH
oOyueHue 0e3 TOMOJHUTENbHBIX 3aHATUH 10 COOTBETCTBYIOLIEH JMC-
LUIUIMHE.

YueOHO-MeTOAM4YeCcKOe U MHPOPMALIMOHHOE o0ecriedyeHue Y4eOHOM AU CIUTIIMHbI
OcHoBHas JinTEepaTypa:
1. KoBs3zun, B. ®@. nxenepHoe o0ycTpoiicTBO TeppuTopuii : yuebHoe nocobue / B. ®@. Kopszun. —
Cankr-ITerepOypr : Jlanb, 2015. — 480 c. https://e.lanbook.com/book/64332
2. HeBenpos, A. B. OCHOBBI HAYYHBIX HCCIICIOBAHUH M MPOCKTUPOBAHUS : yueOHOE mocodue : yaeOHoe
nocobue / A. B. Hesenpos, A. B. Ilanun, E. B. XK6pips. — Kemeposo : Ky3I'TY umenu T.®. 'opbauena,
2011. — 108 c. https://e.lanbook.com/book/6681



3. Curaiino, JI. B. UnxenepHoe o0ycTpoiicTBo Tepputopuii : yuebnoe nocobue / JI. B. Curaitno. —
Ycceyputick : [lpumopckast 'CXA, 2014. — 87 c. https://e.lanbook.com/book/69599

4. llIxapoBckwii, A. JI. TemnocHabxenue : yueonuk / A. JI. IllkapoBckuii. — 2-e u3n., crep. — CaHKT-
[MerepOypr : Jlans, 2020. — 392 c. https://e.lanbook.com/book/136185

JlonoIHUTeIbLHAS JTUTepaTypa:

5. Boponenko, B. I1. [IpoekTupoBaHue MaltmHOCTPOUTEIHLHOTO TPOU3BOACTBA : yueOHuk / B. I1. Bopo-
Henko, M. C. YemuypoB, A. I'. Cxuptnaasze ; non penakiueir B. I1. Boponenko. — 2-¢ u3x., crep. —
Cankr-IlerepOypr : Jlans, 2019. — 416 c. https://e.lanbook.com/book/121984

6. Cenbko, B. B. Cuctembl aBTomMaTu3upoBanHoro npoektupoBanuss COC : ydyeOHoe mocodue / B. B.
Cenbko. — Tombsartu : TT'Y, 2011. — 44 c. https://e.lanbook.com/book/139736

7.Taepckoii, FO. C. ABromaTH3anus IbUIEYTONBHBIX KOTJIOB 3J1eKTpocTaHiuil : MoHorpadus / 0. C.
Teepckoii. — Cankr-IletepOypr : Jlanb, 2018. — 472 c. https://e.lanbook.com/book/103073

8. Uakypun, . A. OCHOBBI aBTOMaTH3UPOBAHHOTO MPOCKTHUPOBAHUS: METOJIMUECKUE YKA3aHHS | METO-
nnaeckue ykazanus / . A. Yakypua. — Owmck : Cu6A I, 2019. — 32 ¢. — TekcT : anexTpoHHsIi // Jlanb
. DJIeKTPOHHO-OMOmoreunas cucrema. — URL: https://e.lanbook.com/book/163784 — Pexum nocryma:
JUIS aBTOPU3. MOJIb30BATENCH.

9. OCHOBBI aBTOMATH3UPOBAHHOTO MPOEKTHUPOBAHHS : YUCOHO-METOJIUYECKOE MOCOOUe / COCTABUTEIH
1O. W. Ilpusanosa [u ap.]. — Omck : CubAlN, 2016. — 65 c. — ISBN 978-5-93204-957-0. — TekcT :
AJICKTPOHHBIH // Jlanp : 3JICKTPOHHO-0MOJIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/149479— Pexxum pocTyma: 1jisi aBTOPHU3. TOJIb30BATEIICH.

MarepuajibHO-TEXHH4YeCKOe o0ecredyeHrue Y4eOHOH TUCHMILTHHbI

JlexumoHHbIE 3aHATUS IPOBOJIATCS B MyJIbTUMEANMHON ayauTopun Ne 414.

Ob6opynoBanue:

ABTOMaTU3UpPOBAaHHOE paboyee MECTO MPEero1aBaTels:

Kommnbsrorep ORION 215;

npoteccop - AMD Athlon (tm) 11x2220, 2.80 GHz.; oneparusnas mamsats — 8,00 Gb.

JInnensuonHoe 1 cBOOOIHOE MPOTpaMMHOE 0OecIiedeHne 001Iero u NpodecCuoOHaIbHOTO Ha3HAUYEHHUS:
MS Windows, MS Office Professional, Kaspersky Security

[poekrop Viewsonic — 1; Mukpodon Aceline AMIC-5 -1; Kononku Microlad B-72;

[TpakTrueckue u 1abopaTOpHBIE 3aHIATHUSI IPOBOAATCSA B J1abopaTopuu «TenaoTexHuKka u TepMOIUHa-
Muka» Ne 318.

O6opynoBaHue:

KommiekT yueOHO-HarIaJHBIX TOCOOUH U IJIaKaToB;

KommiiekT 1okyMeHTaluu, MeToJuuecKoe 00ecreueHne;

Jlaboparopusiii creny TOT-TIIB nns ucnbITaHUS pa3IUYHBIX KOHCTPYKIHUN TEIIIOOOMEHHUKOB;

JlaGopaTopHbIe YCTAaHOBKH JJIsI BBITIOJTHEHUS 1a00paTOPHBIX paboT:

1.OmnpeneneHue TEMI0EMKOCTH BO3/1yXa;

2.0npenenenrne KpUTHYECKOTo AUaMeTpa TEIUIOBOW U30JISIIUY;

3.0mnpeneneHre KpUTUIECKOTO Mepernajia AaBIeHus 1 KpUTUYECKON CKOPOCTH;

4.0Omnpenenenue KorpPUIMEHTa TEIUIONPOBOJHOCTH CHIITYYUX MaTepHAalOB.

JlaGopatopHblii cTeH 1 «TeXHOIOT s OUNCTKU U 00€3BPEKUBAHUS IPOMBIIIUIEHHBIX BHIOPOCOBY.

Y4eOHO-MeTOAMYECKHE PEKOMEHAAIMH JJIsl CTYICHTOB

1. Yka3aHus s npoCaylnBaHUs JIEKIUN

[lepen HavyamoMm 3aHATUN BHHUMATENbHO O3HAKOMHUTHCS C yYEOHBIM IUIAHOM IPOBEIEHUS JEKUUH U
CIIUCKOM PEKOMEH0BAaHHOM TUTEPaTypHI.


https://e.lanbook.com/book/103073
https://e.lanbook.com/book/163784

[lepen nmocemnienremM ouepeHON JTEKIUU OCBEKUTh B MAMSITH OCHOBHBIE KOHIEMIUNA MPOUIEHHOTO pa-
Hee MaTepuana. [loaroToBuTh mpu HEOOXOAMMOCTH BOMIPOCHI MpernoaaBarento. He Hamo omacarkes, 4To BO-
MPOCHI MOTYT OBITH MTPOCTHIMH.

Ha nexuuu oCHOBHOE BHMMAaHHUE CIEAYeT yIASIsITh HE (OpMysiaM M MAaTeMAaTUYECKUM BBIKIAJKaM, a
COJIEPKAHUIO U3y4aEeMbIX BOIIPOCOB, ONPEACIICHUSIM U IOCTAHOBKAaM 3a]1a4.

B nporecce n3zyuenus JeKIMOHHOTO Kypca HEOOXOIUMO 10 BO3MOXHOCTH YacTO BO3BPAIATHCS K OC-
HOBHBIM TMOHATHUSIM U METOJIaM pellIeHUus 3a7a4 (3/1eCh BO3MOKEH BHIOOPOYHBIA KOHTPOJIb 3HAHHUM CTYy/IEH-
TOB).

JKenaTenbHO UCIIOJIB30BaTh KOHCIIEKTHI JIEKIUI, B KOTOPBIX UCIIOJIB3YETCS IPUHSATAs MIPEIOAaBaTEIeM
cuctemMa 0003HaYCHUH.

st 6onee moapoOHOro M3ydeHUsl Kypca CleIyeT padoTaTh ¢ peKOMEHIOBAHHBIMH JUTEPATYPHBIMU
MCTOYHUKAMHU Y BHOBD MOSBIISIOIIMMUCS UCTOUHUKAMHU.

2. YkazaHus 1Jis y4acTus B MPAKTUYECKUX 3aHATUAX

[lepen mocemieHneM ySCHUTh TEMY IMPAKTUYECKOIO 3aHATHUS U CaMOCTOSITEIbBHO M3YYHUTh TEOpETHYE-
CKHE BOIIPOCBI.

[lonyuuTs y npenonaBartesis 3aaHUE HA BBINOJIHEHUE MPAKTUYECKOTO 3aJJaHusA, KaK IPABUIIO 3TO pe-
HIEHHE 3a7]aud M0 MPOMIEHHOMY JIEKIIMOHHOMY Marepuany. Pemenue 3agaun oOpMHUTh TUCHMEHHO WU
BBITIOJIHUTH C UCTIOJIH30BAHUEM KOMIIBIOTEpPA U MPU HEOOXOIMMOCTH pacriedarartb U CaTh MPEINo1aBaTelto
Ha TIPOBEPKY.

[lepen mocemnieHneM ysICHUTh TEMY MPAKTUUYECKOTO 3aHATHS U CaMOCTOSITEIIBHO M3YUYUTh TEOpETHUYe-
CKHE BOIIPOCHI.

B koH11e 3aHATUS IpU HEOOXOJUMOCTH BBISICHUTD y MPENOIaBATENS HESCHBIE BOIIPOCHI.

OcHOBHBIE pe3yJIbTaThI BHIIMOJIHEHUS paOOTHI HEOOXOUMO pacreyaTarh.

3. Yka3zaHus Jisl BBIIOJTHEHUS JIaOOpaTOPHBIX padboT

Cobmoate TpeOoBaHMS TEXHUKU O€30MaCHOCTH, AJI Yero MPOCIyIIaTh HEOOXOJUMbIE PA3bsICHEHUS O
MPaBUIILHOCTH TMOBEICHUS B JIA0OPATOPHH.

[TomryunTs 3aaHue y MPETNOaBaTeIIs HAa BBITIOJHEHUE JIA0OPATOPHOH paboThl. M3yuuTh MeTOIMYC-
CKO€ YKa3aHHe 10 €€ BBIIIOJTHEHUIO. BHIMOIHUTE MpelyCMOTPEHHBIE U3MEPEHUSI K O)OPMUTH OTUET B MUCH-
MEHHOM BH/JI€ B COOTBETCTBHH C TPEOOBAHUSIMH METOINYECKUX yKa3aHU. OTYET caTh Ha MPOBEPKY MPEmo-
JIaBaTEJI0 U OTYUTATHCS YCTHO, OTBEUYAsl HAa BOIPOCHI MTPENOIaBATEI.

[lepen BbIMOMHEHUEM JTa0OPATOPHON PaOOTHI MPOBECTH CAMOCTOSTENILHO MOJATOTOBKY K paboTe u3y-
YUB OCHOBHBIE TEOPETUUECKUE MOJIOKEHUS, 3HAHHE KOTOPHIX HEOOXOAUMO I OCMBICIEHHOTO BBITTOJIHEHUS
paboTHI.

B nporecce BeimoaHeHust pabOTHI cleAyeT MOCTOSHHO OOIATHCS ¢ TperoiaBareneM, He JOMycKas 1o
BO3MO>KHOCTH HETIPABUIIBHBIX IEUCTBUM.

OcCHOBHBIE Pe3yJIbTAThI YKCIIEPUMEHTOB HE0OX0AMMO 3aUKCUPOBATH B MUCHbMEHHOM BHUJIE.

[Ipu cnave 3auera Mo paboTe MOATOTOBUTH OTUET O MPOJCIIAHHON paboTe, TIe JOJKHBI OBITh OTpaXke-
HbI OCHOBHBIE PE3yJIbTAaThl U BHIBOJIBI.

4. Yka3zaHus JIJIs BBIIIOJIHEHUSI CAMOCTOSITENIEHON paboThI

[TonyunTs y mpenogaBaTeis 3aJlaHUe U CIIMCOK PEKOMEHJIOBAHHOW JuTeparypsl. M3yueHue teopeTu-
YEeCKUX BOIIPOCOB CJIEYET MPOBOIUTH 11O BOZMOKHOCTH CAMOCTOSATEIHHO, HO TPH 3aTPYAHEHHUSIX 00paIaTh-
Csl K MPETNoAaBaTeNio.

[ToAroTOBUTH MUCEMEHHBIN OTUET O MPOCIIaHHON padoTe.

[Ipu BeImomHEHNN GPOHTAIBHBIX 33IaHUK 110 YCMOTPEHUIO TIpernoiaBarelisi paboTa MOXKET OBITh OIle-
HeHa 0e3 MMChMEHHOT0 OTYETa Ha OCHOBE OTBETOB HAa KOHTPOJIBHBIE BOMPOCHI, MPU yYCIOBUM aKTHUBHOM ca-
MOCTOSITEJIbHON pabOThI.

[ToAroTOBUTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.



Takum 006pa3zoM, caMOCTOSATENbHAS PadOTa CTYIEHTOB SBISETCS HEOOXOAUMBIM KOMIOHEHTOM IIONY-
YEeHHUs IOJTHOLIEHHOTO BBICILIETO 00pa30BaHMUS.

MeTtoanyeckue peKOMEeHAANUHN JJIs IpenogaBareaen

1. Ykazanus 11 npoBeAeHUs JEKIUH

Ha mepBoii BBOAHOM JEKIIMK CAENIAaTh OO 0030p COoAepKaHU Kypca U OTMETUTh HOBBIE METOJIBI U
MOAXOABI K PEUICHHUIO 33J1a4, pacCMaTPUBAEMBIX B Kypce, JOBECTH JI0 CTYACHTOB TpeOoBaHMs Kadeapbl, OT-
BETUTH Ha BOMPOCHI.

[Ipu moAroToBKe K JICKIIMOHHBIM 3aHIATHSIM HEOOXOIMMO MPOyMaTh IUIaH €ro MPOBEACHUS, COIepKa-
HUE BCTYMHUTEIHHOW, OCHOBHOM M 3aKJIFOUUTEIHHON YaCTH JICKIIUU, 03HAKOMHUTHCSI C HOBUHKAMU YIeOHOH 1
METOIUYECKON TUTEPATYPHI, MyOTUKALUSIMU TEPUOJUICCKON MTEYaTH 110 TeME JISKIIMOHHOTO 3aHATHs. Y TOY-
HUTH TUJIaH MPOBEJICHUS CEMUHAPCKOIrO 3aHSATUS MO TeMme JieKIuu. [lepen u3noxeHueM TEeKyIIero JeKIUOH-
HOTO MaTepuaja HalIOMHUTh 00 OCHOBHBIX MTOTaX, JJOCTUTHYTHIX Ha MPEAbIAYIIHNX JEKIUAX. C 3TOH 1ebI0
3aJ1aTh HECKOJILKO BOIIPOCOB aYJAUTOPHUHU U OCYIIECTBUTH BHIOOPOYHBIA KOHTPOJIb 3HAHUS CTYICHTOB.

B Xxo7¢e JIeKIIMOHHOTO 3aHATHS MPETo/1aBaTelb TOJDKEH Ha3BaTh TEMY, y4eOHbBIE BOIIPOCH], 03HAKOMHTH
CTYJICHTOB C IIEPEYHEM OCHOBHOM U JOIOJHUTENIBHON JIUTEPATyphl MO TeMe 3aHATHs. PackpsiBas conepixa-
HUE y4eOHBIX BOIIPOCOB, aKI[EHTUPOBAThH BHUMAHUE CTY/ICHTOB HAa OCHOBHBIX KAaTE€rOpHsX, SIBICHUSAX U MPO-
1eccax, 0OCOOCHHOCTSX UX MPOTeKaHus. PacKphIBaTh CYIIHOCTh M COJEP)KAHHUE PA3JIMUHBIX TOYEK 3PEHUS U
HAyYHBIX TIOJIXOJI0B K OOBSICHCHUIO TE€X MJIU HHBIX SBJICHUH U IPOIIECCOB.

CrnenyeT apryMeHTUPOBAaHO 00OCHOBATH COOCTBEHHYIO IMO3UIIMIO 110 CIIOPHBIM TEOPETUYSCKUM BOTIPO-
caMm. [IpuBoauth npuMepsl. 3aaBaTh MO XOAY H3JI0KEHUS JIEKIIMOHHOTO MaTepHaia pUTOPUUYECKHUE BOIPO-
CBhl U CAaMOMY J1aBaTh Ha HUX OTBET. DTO CIOCOOCTBYET aKTUBU3AIIMU MBICIUTEIHHON NEATEILHOCTH CTY/ICH-
TOB, IOBBIILICHUIO UX BHUMaHUs U HHTEpECa K MaTepualy JIEKIUHU, ee coaepxkanuto. [IpenogaBarens qomxeH
PYKOBOAHUTH pabOTO CTYJEHTOB MO KOHCIIEKTUPOBAHMIO JIEKIIMOHHOTO MaTepuaia, MoJ4epKUBaTh HEOOX0-
JUMOCTb OTPa)KEHHUS B KOHCIIEKTaX OCHOBHBIX MOJIOKEHUN M3y4aeMOi TEMbl, 0CO00 BBIJEINAS, KaTeropruaib-
HBII amnmapar. B 3aKIFOYUTEIBEHON YacTH JISKIIMA HE00X0uMo c(hOpMyITHpPOBATH OOIIME BBIBOJBI TI0 TEME,
PaCKpPBIBAIOIINE COACPKAHUE BCEX BOIPOCOB, NTOCTABICHHBIX B JICKIIMH. OOBSIBHUTH TUIAH OYEPETHOTO TIPAK-
TUYECKOTO 3aHSTHS, JaTh KPaTKUE PEKOMEH IAllMU TI0 TIOJITOTOBKE CTY/ACHTOB K ceMuHapy. Onpenenurs me-
CTO W BpeMsI KOHCYJbTAllUU CTYIEHTaM, MOKEJIaBIIMM BBICTYIIUTh Ha CEMUHApE C JOKJIaJaMu U pedepara-
MH.

Ha nmocneaneii nekuuu yaenuts BpeMs sl 0030pa Harboiee BaKHBIX MOJIO0KEHHH, pACCMOTPEHHBIX B
Kypce.

2. YkazaHus AJis IPOBEACHUS IPAKTUUECKUX 3aHATHM

[ToAroTOBUTH TEOPETUUYECKHE BOMPOCHI WIIM 33/1a4d, KOTOPHIE JOJIKHBI BBIMOJHUTD CTYACHTHI BOBPEMSI
MPaKTUYECKOro 3aHATHs. [I0ATOTOBUTH CIMCOK JIMTEPATYPHBIX MCTOYHUKOB, HEOOXOAUMBIX JIJISi BBITTOTHE-
HUS 33JIJaHUS U KOTOPBIE CTYJIEHTHI MOT'YT TOJIYYUTh B OMOJIMOTEKEe UHCTUTYTA. [l0IrOTOBUTH MepedeHb UH-
TEPHET-PECYPCOB, KOTOPHIE TIOMOTYT B BBIIIOJTHEHUU MPAKTUYECKOTO 3adaHus. [loce momydeHus: oT4eT BbI-
MOJIHUTH MPOBEPKY M HA CIEAYIONIEM MPAKTUYECKOM 3aHSITHH pa3o0paTh JOMYIIEHHbIC OMMOKH U MOJCKa-
3aTh, KaK MX HEOOXOIMUMO YCTPAHUTD.

YeTko 0003HAYUTH TEMY 3aHATHSI.

OOCcyauTh OCHOBHBIE TIOHATHUS, CBS3aHHBIE C TEMOM.

B nponecce pemienus 3aa4 BECTH AUCKYCCUIO CO CTYJIE€HTAMU O MPABWILHOCTH MPUMEHEHUsS Teope-
TUYECKNX 3HAHHI.

OTMeuaTh CTyICHTOB, Han0oJiee aKTUBHO YYaCTBYIOIIUX B PEIICHUHU 33/1a4 U JUCKYCCHSX.

B koHIIe mpakTHKK 3a/1aTh ayAUTOPUN HECKOJIBKO KOHTPOJBHBIX BOIPOCOB.

3. Ykazanus 11l IpoBeieHus 1a00paTOPHBIX 3aHATUH.

Cobmoiate TpeOOBaHUSI TEXHHUKH O€30MAaCHOCTH W TMPOBOJIUTH HEOOXOIUMBIC pa3bsSCHEHHUS O Tpa-



BUJILHOCTH TIOBE/ICHHS B JIAOOPATOPHUH.

[epen BeIOTHEHNEM 1a00PATOPHOM PAOOTHI IPOBEPUTH CTEIICHb TOTOBHOCTH CTYJCHTOB, HATIOMHUTb
U 00CYyIUTh OCHOBHBIE TEOPETUUECKUE MOJIOKEHUS, 3HAHUE KOTOPBIX HEOOXOAUMO JUII OCMBICICHHOTO BbI-
MOJTHEHUS padoT.

3abmaroBpeMeHHO MPOBEPUTH PaOOTOCIIOCOOHOCTH JIAOOPATOPHBIX YCTaHOBOK. Hannune meroauye-
CKHUX YKa3aHH{ K IPOBEACHUIO Ja00paTOpHBIX padoT. [IoAr0TOBUTH HHIUBHIyaIbHOE 3aIaHHE TI0 YCTaHOB-
K€ PESKUMOB pabOTHI Ta0OPATOPHBIX YCTAHOBOK JUISl KQXKJOTO CTYJCHTA, B COOTBETCTBHE CO CITUCKOM CTY-
JICHTOB.

B mporuecce BbImONHEHHS PabOTHI ClEAyeT MOCTOSHHO OOMIATHCS CO CTYACHTAMH, HE JOIYCKas IO
BO3MO>KHOCTH UX HEIPABWIbHBIX ICUCTBUU.

TpeboBaTh, UYTOOBI OCHOBHBIE PE3YAbTAThl IKCIEPUMEHTOB ObUIM 3a(UKCHPOBAHBI CTYIEHTAMU B
HCbMEHHOM BUJIC.

[Tpu mpueme 3auera Mo pabore TpeOOBATH OTYET O MPOAETAHHON padoTe, Iie TOHKHBI OBITh OTpaXKe-
HBI OCHOBHBIE PE3YJIbTAThl U BHIBOBI.

4.Yxa3aHHs 10 KOHTPOJIO CaMOCTOSITEIEHON pabOThI CTYACHTOB

[To ycMoTpeHHIO MpernogaBartelis 3aJaHiue Ha CAMOCTOSATENBHYIO paboTy MOXKET OBITh MHIMBHIYyallb-
HBIM WIH (POHTAIIEHBIM.

[1pu rcnoap30BaHUK UHIMBHIYAIBHBIX 33JJaHUI TPEOOBATh OT CTY/ACHTA MUCbMEHHBINH OTYET O Ipo/Ie-
JaHHOU padore.

[Tpu npuMeHeHnN (POHTANBHBIX 3aJaHUN BECTU KOJUIEKTHBHBIE OOCYKICHHS CO CTYIACHTAMH OCHOB-
HBIX TEOPETHYECKHX TTOJI0KECHUH.

C 1enp0 KOHTPOJIS KauyecTBa BBIOJIHEHHS CaMOCTOSTENLHONH paboThl TpeOOBaTh MHIMBHUIYalbHbBIC
OTYETHI (JOMYCTHMO BMECTO MUCHBMEHHOTO OTYETAa MPUMEHSTh HHANBUIYaIbHbIE KOHTPOJIBEHBIE BOIPOCHI).

[Tporpamma cocraBiena B coorBercTBuH ¢ TpedoBanusimu OC HUAY MUOU u yueOHbIM IJIaHOM OC-
HOBHOW 00pa30BaTeNbHON MporpaMMsbl 1o HanpasieHuto noarotoBku 13.03.01 Temnosnepreruka u remio-

TEXHUKA.
Pabouyto mporpamMmy cOCTaBWII: IOLIEHT \j/(/,-//j VYerunos H.A.
PenenseHt: noueHt 7 Koctun J1.A.

[Iporpamma omobpena Ha 3acemanuu YMKH 13.03.01 TeruiosHepretvka W TEIMJIOTEXHUKA OT
15.11.2021 roma, npotokos Ne2.
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