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1. OBIIUE CBEAEHUSA

y‘ICGHaH JUCHHUITIIINHA «VICTOYHHMKH ¥ CHCTEMBI TGHHOCH&G)KGHI/ISI» HN3Yy4acTCda B IICCTOM U CCABMOM
cemecTpax.
KypcoBoii mpoeKT — npe1ycMOTpeH B 7 CEMECTPE

1.1. ®opma mpOMEKYTOYHOU aTTECTAINH:

3a4CT B ICCTOM CEMECTPC
OK3aMCH B CEAbMOM CEMECTPEC

1.2. Mecto yuebHoil nucuuiuiniel B cTpyktype OITOIT

VYuebHas aucuuIuinHa MICTOUHUKY ¥ CUCTEMBI TEIJIOCHA0KEHUS] OTHOCUTCS K 4acTH, (popMupyemoit
Y4aCTHUKAMHU 00Pa30BaTEeIbHBIX OTHOIICHUH.
OCHOBOM U1l OCBOCHMsI JUCLMIUIMHBI SBJSIOTCS pe3yJbTaTbl OOy4eHHs MO NPEALIECTBYIOIIUM
JUCLUIUIMHAM!

- TexHnueckas TEpMOIMHAMUKA;

- OCHOBBI HH)XEHEPHOTO MTPOEKTUPOBAHUS TEIIJIOIHEPTETHUECKUX CUCTEM;

- MareMaTHueCKiue METO/IbI B TETIIO(U3HUKE U TETIIIODHEPTETHKE.

PesynpraThl 00yueHHs 10 y4yeOHOM TUCIMITIIMHE UCIOIb3YIOTCS IPU U3YUEHUH CIIETYIOLINX
JUCIUIINH:

- Opranu3zanys Ipou3BOJCTBA B IPOMBIIUIEHHON TEIJIO3HEPreTHKE.
Pe3ynbpTarhl OCBOEHMsI y4eOHOW JUCUMIUIMHBI B JajJbHEHIIeM OyayT HCHOJIb30BaHbl MpU
BBINOJIHEHUH BBITYCKHOW KBaTM(PUKAIMOHHOMN pabOTHI.

2. HEJA W IIJIAHUPYEMBIE PE3YJbBTATBI OBYYEHHMSI IIO
JTUCHUIIMHE

LlenssMu u3ydeHus AUCUUILUIMHBI VICTOUHUKY ¥ CUCTEMBbI TEIJIOCHA0KEHUS SBIISIIOTCA:

- U3yyeHHe MOHATUH KiacCUpUKAUKM MOTpeOuTeNneil Temna M TEIIOBBIX Harpy30K
(oTomneHue, BEHTWISILMS, ObITOBOE ropsayee BogocHadxkenue (I'BC)), ronoBoro pacxona TemIoTHI,
TUAPABIMYECKOrO pacyeTa pa3BETBIEHHBIX TEIUIOBBIX CETEH, TEIJIOBOIO pacyera CeTH,
TU/IPABIMYECKOIO pPEXHUMa CHCTEMBbl TEIJIOCHAOXKEHMs, METOJOB pEryJIUpOBaHUS TEIIOBBIX
Harpy3oK, METOJIMKH pacdyeTa BOJ0-BOJISHOTO MOJOTPEBATE;

- U3yueHHe METOAMKH MOCTPOSHUS IrpaduKa MPOJOKUTELHOCTH TEINIOBOM HAarpy3KH;
rpauKoB pPETyJupOBaHUS Pa3HOPOJHOW TEMJOBOM HAarpy3kKH, MbE30METPUUYECKOro Tpaduka,
THJIPABINYECKOM XapaKTePUCTHKU CUCTEMBI TEIUIOCHA0KEHNS,

- 0100 U30JIALUH TEIUIOBOW CETH, HACOCOB (CETEBOr0 U MOAMUTOYHOTO)

- (hopMHpOBaHME HABBIKOB HAyYHO-TEOPETHYECKOIO IOJXO0Ja K PELIEHUI0 3a1ad
npoeCCUOHATBLHON HAMpPaBICHHOCTH M MPAKTMYECKOI0 MX MCIOJIb30BaHUS B JajbHEHIIeH
poeCCHOHAIBHON JETENHHOCTH;

- dhopmMupoBaHHe y 00yUYarOMIMXCS KOMIIETCHIINI, YCTAaHOBJICHHBIX 00pa30BaTEIbHOMN

nporpaMmoii B coorsercteur ¢ @I'OC BO no naHHOM IUCLUIUIMHE;
Pe3ynbrarom oOyueHus 1o yueOHON TUCIUIUIMHE SBIISETCS OBJIaJleHuEe 00yUJaloMMUCs 3HAHUSIMH,
YMEHUSMH, HaBBIKAMU M ONBITOM JEATENBHOCTH, XapaKTepU3YIOUUMH Ipolecc (HOpMHUpPOBAHUS
KOMIETEHIIMM 1 00eCreunBalOUMU JOCTHKEHNE TIAHUPYEMBIX PEe3yJIbTaTOB OCBOEHUS yueOHOM
JUCLUIUINHBI.




2.1.

CDOpMI/IpyeMI)Ie KOMIICTCHIINH, UHAUKATOPBI JOCTHIKCHUA KOMIICTCHIIUH,

COOTHECEHHEIE C ITaHUPYCMBIMHU PEC3YyJIbTaTaMH 06yqu1/I$1 MO JUCIIUIIIINHC:

Kox 1 HamMeHOBaHHE

Koa m HaumMeHOBaHHe

IInanupyemble pe3yJibTaThI

JTOKYMEHTAI[HIO Ha
00BEKTHI
npodeccnoHaTBEHOMI
JIEATEIbHOCTH

JUTSL TIPOCKTUPOBAHUSI
00BeKTOB MpodeccnoHamTbLHON
JIESITeTBHOCTH

[K-3

Pa3pabatbiBaeT cxeMbl
pa3MenieHust 00bEKTOB
npodeccnoHanbHOM
NEeSITETLHOCTH B
COOTBETCTBUH C
TEXHOJIOTUEN
MIPOU3BOJICTBA

NJ-TIK-3.1

PazpaboTka 11eMeHTOB cXeM
pasMemieHnss 00bEKTOB
poheCCHOHATBHOMN
JIESITETIHHOCTH B COOTBETCTBUU
C TEXHOJIOTUEH TIPOU3BOICTBA

NA-ITK-3.2

[TonGop crangapTHOTO
TEXHOJIOTHYECKOTO
o0opymoBaHUs P pacyere u
MPOEKTUPOBAHUHU OOBEKTOB
MPOMBIIUIEHHON
TETUIOPHEPTeTHKH

WJI-TIK-3.4

BremonHenue u oopmicHue
NPOEKTHOM TOKYMCHTAIIUH B
COOTBETCTBHH C
Tp€6OBaHI/IﬂMI/I HOPMAaTHUBHO-
TEXHUYECKUX TOKYMEHTOB Ha
HPOEKTHYIO JOKYMEHTAIIHIO

HHAUKATOpA 00y4eHHs
KOMIIeTeHIM U
HOCTHKEHHMS KOMIETEHIIUH 10 JMCHHUILINHE
[K-2 NJI-TIK-2.2 — IIpuMeHseT THUIIOBbIE METOAUKU
Cnocoben C60p 1 NOArOTOBKA UCXOJHBIX | pacyera CUCTEM TEILIOCHAOKEHHS
paspabarbiBaTh JIAaHHBIX U UCIOJIb30BAHUE MPeNpUATHH (TOJOBON pacxo
MPOEKTHYIO U pabouyro | THHOBBIX METONIOB paCCTOB TEIUIOTHI, THPABIMYECKUM pacyeT

Pa3BETBIICHHBIX TEIUIOBBIX CETEH,
TEIUIOBOM pacyer CeTH,
THIPaBIMYECKHI pacieT), METOI0B
PEryJIMpOBaHuUs TEIIOBBIX HAIPYy30K;
— AHanu3upyeT NoJyyeHHbIE B
pacuerax AaHHbBIC U CTPOUT rpauKu
MPOAOKUTENBHOCTH TEIIOBOM
Harpy3KHd, TpaduKu peryiInpoBaHus
Pa3HOPOJIHOM TEIIOBOM HAarpy3KH,
MEE30METPUIECKHIA TpaduK;

— Hcnonb3yer nonydeHHbIe pacyeThl
[P IPOEKTUPOBAHUU DJIEMEHTOB
TEIUIOBOH CETH U X ONTHUMAaJIEHOM
pasMelIeHNY;

— Bnageer naBeikamu moooOpa
000pyI0BaHUs TEIJIOBOH ceTH (BOJO-
BOJISIHBIE ITOI0TpEBaTeNl, HACOCHI),
BBIOOpA TEIUIOBOM M30JIALUM IPU
Pa3UYHBIX YCIOBHUAX MPOKIAIKU TPYO
TEIIOBOU CETH.

3. CTPYKTYPA M COJIEP)KAHUE YYEBHOM JUCHUILIUHBI

O61mas TpyA0EMKOCTh y4€OHON AUCHIUITIIMHBI IO yUeOHOMY IJIaHY COCTaBJISIET:

10 OYHO-3204HOI popme 00yUeHUs — 6

192

3.€. yac.

3.1.

(ouHO-3204Has hopMa 0OyUECHHSI)

CtpykTypa yueOHOUM AUCIUTIIINHBI 171 00Y4YarOIMMUXCS 1O BUJIaM 3aHATHMA




CTpyKTypa M 00beM JUCHHUIIMHBI
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3.2.  Crpykrypa yueOHON JUCHUILTUHBI A1 00y4YaronIXcs Mo pa3jiesiaM U TeMaM JTUCHUIUIMHBL: (04HO-3a04Hasi opMa 00ydeHHS)
Ilnanupyembie Bujpl yueoHo# padoThl
(KOHTPOJIUpPYEMBbIE) KontakTHas padota
pesyabTaThi - Buasbl u gopMbl KOHTPOJIBHBIX
OCBOEHMSI: o ° = o g MeponpusTHH, 00ecneYnBaOLIHe 110
KOJ(BI) HanmenoBanne pasziesios, Tem; & g o E o g e 5 COBOKYITHOCTH TeKYIIMii KOHTPOJIb
¢(opmupyemoii(bIx) ¢opma(bl) TPOMEKYTOYHOH ATTECTAIIMHI g o ?ﬂ 0] E g = 5 yCIeBaeMOCTH,
KomneTeHuun (i) n g E = i z =2 £ (pOpPMBI IPOMEKYTOYHOT0 KOHTPOJIS
HHHKATOPOB | 2z S8 £C | 28 ycneBaeMocTH
HOCTM)KeHPlﬂv é |:‘=T ;, é g l% g 8 g
KOMIIETCHIIMHN
IlecToi cemecTp
[IK-2: Pa3nen |. Cucrema temnocuadxenus (CTC) X X X X X
NA-TIK-2.2 Tema 1.1 1 X DopMBI TEKYIIETO KOHTPOJISI
[K-3: Beenenue o pazzeny I
NJI-TIK-3.1 Tema 1.2 2 X 1. koHTpoJIBHAs paboTa
WJI-TIK-3.4 Ce3oHHast Harpy3Ka
Tema 1.3 2 X
I'padmk TETIIOBBIX HATPY30K
Tema 1.4 1 X
I"'ogoBoii pacxox teria Ha CTC
[Ipaktuueckoe 3anatue Ne 1.1 0,5 X
Ce3oHHas Harpy3Ka.
IIpaktuueckoe 3ansTue Ne 1.2 1 X
I'paduk TEMIOBBIX HATPY30K
[TpakTrueckoe 3anstue Ne 1.3 0,5 X
I"opoBoit pacxopn temia Ha CTC
[K-2: Pazgea Il. PeryaupoBanue ornycka tenyia B CTC X X X X X @DOpMBI TEKYILIETO KOHTPOJIS
NJI-TTK-2.2 Tema 2.1 1 X o pazugeny Il
I1K-3: MeTop! peryupoBaHus 1. KoHTpONBHAs paboTa
WJI-TIK-3.1 Tema 2.2 2 X
WA-TIK-3.4 I{eHTpaibHOE PErYIMPOBAHKE 110 OTOMUTEIBHON HATPY3Ke
(mapansenpHas cxeMa)
Tema 2.3 2 X
LlenTpanpHOE Ka4YECTBEHHOE PETYINPOBAHUE 110 COBMEIIEHHOM
Harpyske. Ororienne u ['BC
Tema 2.4 2 X




Ilnanupyembie Bupl yueoHo# padoThl
(KOHTPOJIUpPYEMBbIE) KontakTHas padota
pe3yJIbTaThI - Bujasl 1 ¢gopMBI KOHTPOJILHBIX
OCBOEHHSI: o ° = 3 g MepoNpUsITHi, 00ecneunBaloLne Mo
KOJ(BI) HanmenoBanne paszieiios, Tem; & g o E o g e 5 COBOKYIHOCTH TeKYIIHii KOHTPOJIb
(popmupyemori(bix) ¢opma(bl) IPOMEKYTOYHOH ATTECTALMH g 2 ?i &g o % = § yCIeBaeMOCTH;
KOMIeTeHnuu(if) u §” E g i = E 2 E 9 (opMBbI NPOMEKYTOYHOT0 KOHTPOIS
SAHKSonoE g 2 5 S é s E = é ycIeBaeMoCTH
nocnmceﬂnﬂu é é ; :“;‘ g l:‘g = 8 g
KOMIICTCHIIMHN
Omnpenenenne pacxoaa CETeBOW BOJBI 110 a0OHEHTaM 1
CYMMapHOT0
[IpaxTrueckoe 3anstue Ne 2.1 0,5 X
Mertoapl pery1upoBaHust
IIpaxTrueckoe 3anstue Ne 2.2 1 X
IleHTpasibHOE PETYIUPOBAHUE IO OTONUTEIBHON HArpy3Ke
(mapannenpHas cxema). [loctpoenue rpadukos
[IpaxTrueckoe 3anstre Ne 2.3 1 X
[lenTpanibHOE KAYECTBEHHOE PETYJIUPOBAHKE IO COBMEIIEHHOMN
Harpyske. Oromnenue u ['BC. Iloctpoenue rpadukos
IIpakTrueckoe 3anstue Ne 2.4 0,5 X
OmnpeeneHre pacxoaa CeTeBON BOJIBI 10 a0OHEHTaM U
CYMMapHOT0
[K-2: Paznea lll. 'uagpaBauveckmii pacuer X X X X 3 ®DOpMEBI TEKYIIIETO KOHTPOJIIS
NJI-TIK-2.2 Tema 3.1 1 X o pazzeny Il
MK-3: [lopsinok ruApaBIMYECKOro pacyeTa paguanbHbIX BOJIIHbIX TC 1. nBe KOHTPOJBHBIE PabOTHI
WI-TIK-3.1 Tema 3.2 2 X 2. MUCHbMEHHBINA OTYET C pe3yIbTaTaMu
WJI-T1K-3.4 ITbe30MeTpuyeckuii rpaduk BBIMIOJIHEHHBIX 9KCIEPUMEHTAJIbHO-
IIpaktuueckoe 3ansTue Ne 3.1 1 X HPAKTUYECKUX 3aJaHUi
ITopsa10K rHApPaBIMYECKOro pacueTa paauaibHbIX BoasiHbIX TC
[IpakTuueckoe 3anstue Ne 3.2 2 X
[Tbe3oMeTpuyeckuii rpaduk
JlaGoparopnast pabora Ne 3.1 8 X
OnpenesneHne MOCTPOSHNE MMbE30METPUUYECKOT0 rpaduKa
JIABJICHUS JBYXTPYOHOM TEIUIOBOM CETH 3aKPBITON CUCTEMBI
TEII0OCHA0XKEeHHUS




Ilnanupyembie Bupl yueoHo# padoThl
(KOHTPOJIUpPYEMBbIE) KontakTHas padota
pe3yJIbTaThI - Bujasl 1 ¢gopMBI KOHTPOJILHBIX
OCBOEHHSI: o ° = 3 g MepoNpUsITHi, 00ecneunBaloLne Mo
KOJ(BI) HanmenoBanne paszieiios, Tem; & g o E o g e 5 COBOKYIHOCTH TeKYIIHii KOHTPOJIb
(popmupyemori(bix) ¢opma(bl) IPOMEKYTOYHOH ATTECTALMH g g g &g g g = § yCIeBaeMOCTH;
KOMIeTeHnuu(if) u §” E ;ﬁ i = E § E 9 (opMBbI NPOMEKYTOYHOT0 KOHTPOIS
SAHKSonoE g 2 5 S é s E = é ycIeBaeMoCTH
nocnmceﬂnﬂu é é ; :“;‘ g l:‘g = 8 g
KOMIICTCHIIMHN
Jlaboparophas padora Ne 3.2 8 X
[TocTpoeHne Mbe30MeTPUIECKOTO IpaduKa JaBICHUS
JIBYXTPYOHOM TEIIOBOI CETH OTKPBITON CHCTEMBI
TEIIOCHA0XKEeHUS
HNTOI'O 3a mecroii cemecTp 16 8 16 24
CenbMmoii cemecTp
[K-2: Paznen V. M3oas11us ¥ Ten10Boii pacuer X X X X 20 @DOpMBI TEKYILIETO KOHTPOJIS
NJI-TIK-2.2 Tema 4.1 4 X o pazzeny 1V:
IK-3: Wzonsmus 1. KOHTpOJIbHAs paboTa
NA-TIK-3.1 Tema 4.2 4 X
NJ-TIK-3.4 TennoBoii pacuer
IIpakTrueckoe 3anstue Ne 4.1 4 X
HN3onsamms
[Ipaktuueckoe 3ansatue Ne 4.2 4 X
TemnoBoli pacuer
[K-2: Paznen V. I'mapaBanyeckmii peskum CTC X X X X 20 DOopMBI TEKYIIETO KOHTPOJIS
WUJI-TIK-2.2 Tema 5.1 2 X | mo pasgeny V:
MK-3: I'mapasnnyeckas xapakrepuctuka CTC 1. Pemmenue 3am1a4
WA-TIK-3.1 Tema 5.2 2 X
WA-TIK-3.2 I'npaBinyeckas XapakKTepHCTHKA HACOCa
NJ-TIK-3.4 Tema 5.3 2 X
ITocTpoeHne COBMECTHOW XapaKTEPUCTUKU CETH U
TUAPABIMYECKON XapaKTEpUCTUKH Hacoca
IIpakTuueckoe 3ansatue Ne 5.1 2 X
I'mapasnnueckas xapakrepuctuka CTC
ITpaktraeckoe 3ansatue Ne 5.2 2 X




Ilnanupyembie Bupl yueoHo# padoThl
(KOHTPOJIUpPYEMBbIE) KontakTHas padota
pe3yJIbTaThI - Bujasl 1 ¢gopMBI KOHTPOJILHBIX
OCBOEHMSI: o ° - g MepoNpUsITHi, 00ecneunBaloLne Mo
KOJ(BI) HanmeHnoBanme pa3ienos, Tem; & g o E o g e 5 COBOKYIHOCTH TeKYIIHii KOHTPOJIb
(popmupyemori(bix) ¢opma(bl) IPOMEKYTOYHOH ATTECTALMH g g g &g g g = § yCIeBaeMOCTH;
KOMIeTeHnuu(if) u §” E ;ﬁ i = E § E 9 (opMBbI NPOMEKYTOYHOT0 KOHTPOIS
SAHKSonoE g 2 5 S é s E = é ycIeBaeMoCTH
HOCTﬂ)KeHI/Iﬂ“ é é ; :“;‘ g l:‘g = 8 g
KOMIICTCHIIMHN
I'unpaBauyeckas XapaKTepUCTUKA Hacoca
IIpaxTrueckoe 3anstue Ne 5.3 2 X
ITocTpoeHue COBMECTHOU XapaKTEPUCTUKH CETH U
TUAPABINYECKON XapaKTEPUCTUKU HACOCa
[1K-2: Pa3nen VI. Pacuet BOI0-BOASIHOTO MOAOTPeBATEJIsI X X X X 6 DOopMBbI TEKYIIETO KOHTPOJIS
N/I-T1K-2.2 Tema 6.1 1 X o pazzaeny VI:
[K-3: Pacuer BoA0-BOASIHOTO MOAOTPEBATEINSI BKIIOYEHHOTO HA 1. Pemenue 3anau
WJI-T1K-3.1 a0OHEHTCKOM BBOJIE TI0 MApaJUIeThHON CXeMe
WA-TIK-3.2 Tema 6.2 1 X
NA-TK-3.4 Pacuer BOJI0-BOASHOIO MOJOTPEBATENS BKIFOUEHHOTO MO 2-X
CTYNEHYaTON NOCIeA0BaTEIbHOM cXeMe
IIpakTrueckoe 3anstue Ne 6.1 1 X
PacudeT Bo10-BOASIHOTO MOJIOTPEBATEINS BKIIFOUYEHHOTO Ha
a0OHEHTCKOM BBOJIC I10 NMapaJuIeIbHON CXeMe
IIpakTrueckoe 3anstue Ne 6.2 1 X
Pacuer BoA0-BOASIHOrO MOAOrPEBATENS BKIOYEHHOIO MO 2-X
CTYNEHYATON NOCIEA0BATEIBHOM CXEME
BrinosiHeHne KypcoOBOro NpoeKTa X X X X 18 3alIUTa KypCOBOTO ITPOEKTA
DK3aMeH X X X X 32 9K3aMeH 10 OmeTam
HUTOI'O 3a cenbMoii cemecTp 16 16 96
NTOI'O 3a Bech epuoa 32 24 16 120




3.3.  Kparkoe conepkanue yueOHON AUCITUTIITUHBI
Ne i Haumeropanue pasiena u Copnepskanue pazgesia (TeMbl)
TEeMbI JUCHUITJINHBI
Paznen | Cucrema temiocHadoxkenusi (CTC)
Tema 1.1 Brenenue Haznagenne CTC. Knaccudukanms motpeduTenei Termna u
TEIUIOBBIX Harpy3ox.
Tema 1.2 Ce3oHHas Harpyska Cezonnas Harpyska (Otoruenue, Bearumsanus, ['BC)
Tema 1.3 I'paduk TEMIOBBIX HATPY30K MeToanka mocTpoeHus rpaduKa TeIIOBBIX HArPy30K.
Tema 1.4 T'omoBoit pacxon Terura Ha I'paduaeckuii cmocod HaXOXKIASHUSA TOAOBOTO pacxoaa
CTC terta Ha CTC
Paznen Il PerysmpoBanue ornycka temia B CTC
Tema 2.1 MeTo/161 peryaupoBaHus Crioco0s1 perynupoBanus. LleHTpanbHOE Ka4eCTBEHHOE
peryIrpoBaHre OJHOPOTHON TETUTOBON HArpy3KH (C
YYT'YHHBIMH PaJHaTOPaMH ¥ BOAOBO3LYLIHBIMU
KajopudepaMu B Ka4eCTBE OTOMUTENHLHOTO MPHOOpa).
KonnuecTBeHHoe perynnpoBaHue OJHOPOIHOMN TEMIOBOM
Harpy3ku. KauecTBeHHO-KOJIMUECTBEHHOE PETyIUpOBaHUE
OJTHOPOJHOM TEIUIOBOH Harpy3ku. Beibop merona
peryJarpoBaHus U cXeMa MPUCOSAMHEHHs A00OHEHTA.
Tema 2.2 LenTpanpHoe perynupoBanue | Meroauka pacueta. [locTpoeHue rpaikoB Ha OTOILICHHE,
10 OTOIUTEILHON Harpy3Kke BeHTWsILUIO U ['BC.
(nmapanenpHas cxema)
Tema 2.3 IleHTpasIbHOE KAUECTBEHHOE Mertonuka pacueta. [loctpoenue rpadukoB Ha
peryJIupoBaHue 110 otoruienne+I' BC u BeHTHIIAIMIO.
COBMEUICHHOM HarpyskKe.
Otomnenne u 'BC
Tema 2.4 Ompenenenue pacxoaa Meroauka pacyeTa
CETeBOI BOJIBI 10 aOOHEHTaM U
CYMMapHOT0
Pazpen |1l | F'uagpaBauyeckuii pacuer
Tema 3.1 Ilopsinok ruapaBIMYECKOrO 3agaua rupaBIMuecKoro pacuera. Buabl n koHdurypanus
pacuera paguanbHBIX BOASHBIX | TEIOBBIX ceTell. [lopsmok rumpaBIuecKoro pacuera
TC paguanbHBIX BosHBIX TC.
Tewma 3.2 [Tre3oMeTpuyecKuii rpapux Mertoarka moCTpoeHHs MEE30METPUIECKOTr0 Tpaduka
Paznen IV | M3oasinus U TemioBoii pacyer
Tema 4.1 W3onsamus 1. Ha otkpeiToM Bozayxe 2. beckananbHo B rpyHT 3. B
HENPOXOAHBIX KaHalax 4. B mpoxonHbIX KaHaJaX.
Tema 4.2 TenoBoii pacuet Metoauka pacuera. [Togzemusrit Tpy6onpoBoa. Kananbuas
OJTHOTpYOHas! ¥ ABYXTpyOHas MPOKJIaIKa.
Pazpen V I'mppaBanuecknii pexxnm CTC
Tema 5.1 I'mapaBnndeckas Onpenenenne paboyeil TOUKH CUCTEMBI TETJIOCHA0XKEHHS.
xapakrepuctuka CTC
Tema 5.2 I'mnpaBnuyeckas CriocoObl MPUCOEAMHEHHST HACOCOB.
XapaKTepHCTHKa Hacoca
Tema 5.3 IToctpoenue coBmecTHOM [TocTpoenne COBMECTHOM XapaKTepUCTUKH. BEIOOp
XapaKTEePUCTUKU CETH U CETEBOTO U MOAMUTOYHOI0 HACOCOB.
TUAPABIAYECKON
XapaKTEePHCTUKH HAacoca
Paznen VI | Pacuer Bomo-BoAsiHOTO mogorpeBarteis
Tema 6.1 PacueT Bog0-BOJIIHOTO Meroauka pacuera

MO0TPEBATENS BKIIOUEHHOTO
Ha aDOHEHTCKOM BBOJIE TI0
rapajulesibHON cxeme




Tema 6.2 Pacuyet Bogo-BOISTHOTO Mertoauka pacuera
MTOIOTPEBATENS BKIIFOUCHHOTO
o 2-X CTyNeHYaTon
IMOCJICIOBATEILHOM CXEeMe

3.4. OpraHuszanusi CaMOCTOATEIbHOW PaObO0Thl 00YYaIOLIUXCS

CamocrosarenbHas paboTa CTyAeHTa — o0s3aTeNbHass 4acTh OOpa30BaTEIbHOIO Ipoliecca,
HarpasJIeHHas Ha pa3BUTHE TOTOBHOCTH K TPO(ECCHOHAIBHOMY M INYHOCTHOMY CaMOOOPa30BaHHIO,
Ha NMPOEKTUPOBAHKE JaIbHEHIIIEr0 00pa30BaTeIbHOTO MapIIpyTa U MPO(PecCHOHATBHON Kapbephl.

CamocrosiTenbHas paboTa 00y4aronxcst Mo AUCHUIUINHE OPraHu30BaHa KaK COBOKYITHOCTb
AayJUTOPHBIX W BHEAYAMTOPHBIX 3aHATHH M paboT, 00ECIeYMBAIONINX YCIEIIHOE OCBOCHHE
JMCIIUTIIMHBL.

AynuTOpHas caMOCTOsTEeNbHas paboTa OO0ydyaromMXCs MO JUCHUIUIMHE BBIOJIHICTCS Ha
y4eOHBIX 3aHATUSAX TI0J PYKOBOJCTBOM TIperojaBaTrels M IO €ro 3aJaHuio. AyIuTOpHas
caMoCTosITeNIbHAs paboTa 00yJaroImuXcs BXOIUT B 00K 00beM BPEMEHH, OTBEICHHOTO YYeOHBIM
IUTAHOM Ha ayIUTOPHYIO PabOTy, U pErIIaMEeHTUPYETCs pacliuCaHueM y4eOHBIX 3aHATHH.

BueaynuTtopHas camocTosTenbHAsA PaboTa 00yJaromMxcs — INTaHUpyeMast yueOHast, Hay4HO-
HCCIIeI0BATENbCKAs, IPAKTUYEcKasi paboTa 00ydJaromuXcs, BBIMOIHAEMasi BO BHEAYIUTOPHOE BPEMsI
0 33J]aHUIO M IIPU METOIMYECKOM PYKOBOJCTBE IIPENojaBaress, HO 0€3 ero HernocpeICTBEHHOTO
y4acTusi, paclicaHleM y4eOHbIX 3aHITHI HE PETIaMeHTHPYETCH.

BueayauropHas camocrosiTenbHast paboTa 00y4aronuxcsi BKJIIOYaeT B ce0si:

- MOJrOTOBKY K JIEKIUSAM, NPAKTUYECKHM M JIAOOPAaTOPHBIM 3aHATHSAM, 3a4eTaM,
9K3aMeHaM;

— M3Yy4YEeHHE YUeOHBIX MOCOOUI;

- M3y4CHUE Pa3/IeioB/TeM, He BHIHOCHMBIX Ha JICKIIMU M IPAKTHUECKHUE 3aHATUS

- MOJI'OTOBKA K BBIITOJHEHHIO JJA0OPAaTOPHBIX pabOT M OTYETOB MO HHUM;

- BBITTOJIHEHUE KYPCOBOT'O IIPOCKTA.

CaMmocrosiTenbHass pabora oOy4aromMxcs € ydacTHeM IpernojaBarens B (opme HHOU
KOHTAKTHOM paboThl MpeaycMaTpuUBaeT TPYNNOBYKD W (WIM) HWHAMBUAYAIbHYIO paboTy C
00yJarouMMuUCs U BKJIIOYAET B CeOsI:

- IMPOBCACHUC KOHCYJ'II)TaIII/Iﬁ 110 BBITIOJIHEHUTIO KYPCOBOI'O ITPOCKTA U IMEPEC] OK3aMCHOM.

HepequL paSI[GJ'[OB/TeM/, MNOJIHOCTBKO HJIM YaCTHYHO OTHECCHHBIX Ha CaMOCTOSATCIIBHOC
HN3YUCHHUC C MMOCICAYIOIIUM KOHTPOJIEM: OTCYTCTBYIOT.

3.5. IIpuMeHeHwHe 2JIEKTPOHHOTO 00yUCHHUS, TUCTAHIIMOHHBIX 00pa30BaTEeIIbHBIX
TEXHOJIOT U

[Ipn peanuzanuu nporpamMmbl y4eOHOW JTUCHUIUIMHBI/Y4eOHOTO MOJIYJsS 3JIEKTPOHHOE
o0y4yeHHe U TUCTAaHLMOHHBIE 00pa30BaTeIbHbIEC TEXHOJIOTUN HE TPUMEHSIOTCS.
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4. PE3YJbTATbI ObYUEHMS 110 JUCHUIIIMHE, KPUTEPUN OLIEHKH YPOBHS COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U HIKAJIA ONEHUBAHUA

4.1. CooTHeceHUE IUIAHUPYEMBIX Pe3yJIbTaTOB 00yUYEHUS C YPOBHIMU C(HOPMHUPOBAHHOCTHU KOMITETEHIIUH (11).

Yposnu Hrororoe Onenxka B . IMoka3zaTenu ypoBHs ¢(hOPMUPOBAHHOCTH
copMHUPOBAHHOCTH KO0JINY€eCTBO MATHOATIHLHOU = = =
. YHUBEPCAJIbHOM(-BIX) o01enpodeccuoHATbHOM(-bIX) npopeccuoHAIbHON(-bIX)
KOMIeTeH I u (-if) 0aJ1J10B cucreme N . »
. KOMIIeTeHumu(-it) KOMIIeTCH M I KoMIeTeHunu(-i)
B 100-6anabHOM 10 pe3yJbTaTaM K-=2:
cucreme TeKylied u ‘
y ) VJI-TIK-2.2
10 pe3yJbTaTaM MPOMeXyTOTHOM IK-3:
TeKyulei u aTrecTaluu - n
MPOMEKY TOYHOM VJI-TIK-3.
aTTecTaluu U/-T1K-3.2
W/-T11IK-3.4
BBICOKHUH OTJIMYHO - OO6yuaromuiics:

— YICYEPIIBIBAOLIE M JIOTHYECKU
CTPOMHO U3NaraeT yueOHBbIi
MaTepHal, YMEeT CBSI3bIBATh
TEOPHIO C MPAKTUKOM, CIIPABISIETCS
C peleHreM 3a1aq
poheCcCHOHATLHOM
HaIPaBICHHOCTH BEICOKOTO
YPOBHS CIIO)KHOCTH, IPAaBUJIIBHO
000CHOBEIBAET NMPHHSTHIE
PEIICHHST;

— HCHOJIB3yeT Bce TpeOyeMble
HOPMAaTUBHEIC JOKYMEHTEI,

— Oe3ommb04HO moadupaeT
METOJIMKH pacyera;

—  BIAJECT HABBIKAMHU
MOCTPOSHUS rpauKoOB Ha
OCHOBaHUH PE3yJIbTaTOB PACUETOB;
— moxabupaer Tpedyemoe 1o
pacuety obopynoBanue 6e3
OIIMOOK;
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— CBOOOJTHO OPUCHTUPYETCS B
y4eOHOU U MPo(HeCCHOHATBHOM
JUTEpaType;

JlaeT pa3BepHYTHIE,
HCUEepIIbIBAOIIHE,
po(heCcCHOHATEHO TPaMOTHEIE
OTBETHI Ha BONPOCHI, B TOM YHCIIE,
JIOTIOJIHUTEIIbHBIE.

MOBBITIIEHHBIA

XOPOIIIO

OOyyvaromuics:

— JOCTaTOYHO MOIpOOHO,
rPaMOTHO U 110 CYIIECTBY H3Jlaraet
M3yYCHHBI MaTepHall, IPUBOIUT U
pacKpBIBacT B TE3UCHOU GopMe
OCHOBHbIC IOHSITHSL;

— HCIONB3YeT Bce TpeOyeMbie
HOPMATUBHBIC JJOKYMEHTEI,

— JIOIyCKaeT MHHHMYM OLIHOOK
[IpY TIOA00PE METOTUK pacuera;

—  BJIajIeeT HaBBIKAMHU
MMOCTPOCHUS rpa(HUKOB Ha
OCHOBaHHUH PE3YJIbTATOB PacUCTOB
C HE3HAYUTEIBHBIMH OLIMOKAMH;
— moadupaet TpedyemMoe 1o
pacuety obopynoBanue 6e3
OIINOOK;

— BBIJCISICT
MEKIUCITUIITIMHAPHBIC CBA3U,
Paclo3HAET U BBIICISET SIEMEHTHI
B CHCTEME 3HAHUIA, IPUMEHSET UX
K aHaJIM3y MPAKTUKU;

— TPaBHWIBHO MPUMEHSET
TEOPETUUCCKHUE TTOJI0KEHHSI IIPU
PEILICHUHN MPAKTUICCKUX 33129
poheCCHOHATBHOM
HAIPaBICHHOCTH Pa3HOTO YPOBHS
CJIOKHOCTH, BJIQJICET
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HEOOXOUMBIMH ISl TOTO
HaBBIKAMU U NIPUEMAMH;

— JIONyCKaeT eJMHUYHbIe
HerpyOble OImnOKY;

— JOCTaTOYHO XOPOIIO
OpHEHTUpYeTCs B yUeOHOH U
npodeccnoHaIbHON JIUTEpaType;
OTBET OTpaKaeT 3HAHHE
TEOPETHYECKOT0 U MPAaKTHYECKOTO
Marepuana, He JOIycKas
CYIIECTBEHHBIX HETOYHOCTEH.

0a30BLIH

YIOBJIETBOPUTEIHHO

OO0yyaromuics:

— JIEMOHCTPHUPYET TCOPETUUCCKUE
3HAHHUS OCHOBHOTO Y4eOHOTO
MaTepHaia JUCIHMIUINHBI B 00beMe,
HEOOXOIMMOM JIJIs1 TATbHEHIIIEr O
ocoenus OIIOIT;

— HCIOJB3YeT He Bce TpeOyembie
HOPMATUBHBIC JJOKYMEHTEI,

—  JIOIyCKaeT ONIMOKH TIpH
noabope METOIMK pacyeTa;

— BIAJECT HABBHIKAMHU
MOCTPOCHUS rpa(HuKOB Ha
OCHOBaHHUH PE3yJIbTATOB PACUCTOB
TOJBKO YaCTHYHO;

— JIOITyCKaeT OLIMOKHU MpH
nondope TpedyeMoro
000pyIOBaHUS;

— TIOKa3bIBaeT 3HAHUS B O0JACTH
pelIeHus 3a1a4 110 U3y4YEHHOMY
MaTepuay ¢ OIUOKaMH;

— JIEMOHCTPHPYET
(dbparmeHTapHbBIE 3HAHUS OCHOBHOMN
YIeOHOM JTUTEpaTypHI IO
JYCLUIUIMHE;
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- OTBET OTPaKACT 3HAHUS HA
0a30BOM YpOBHE TEOPETHYECKOTO U
MPaKTHYECKOTO MaTepralia B
00BeMe, HEOOXOTUMOM JIJIs
JanpHenel yaeosl u
MIPENICTOSAIICH PabOTHI O
npoQuIo 00yJeHusI.

HHU3KUH HEYJIOBJICTBOPUTENIBHO | OOydaromuiics:

—  IeMOHCTpHpYeT (parMeHTapHbIE 3HAHHUS TEOPETHYECKOTO U MPAKTUIECKOro MaTepuaa, J0IMyCKaeT
rpyObIe OIMUOKK TP €r0 M3JI0KESHUH Ha 3aHATHIX U B XOJIC TPOMEXYTOUHOU aTTECTAIlUU;

—  HCIBITBIBACT CEPhE3HBIE 3aTPYIHEHUS B IPUMEHEHNH TEOPETHIECKUX MTOTOKEHHH IPH PEIICHUN
MPAKTUYECKUX 3a/1a4 TPO(eCCHOHATBHOM HAIPABICHHOCTH CTAHAAPTHOTO YPOBHS CIIOKHOCTH, HE
BJIaJIeeT HEOOXOAUMBIMH JIJIsl 3TOTO HABBIKAMU M IPUEMaMHU;

—  BBINOJHSET 33aHus TOJIBKO 10 00pasily U 1o PyKOBOACTBOM IIPEIIOAaBaTEIs;

—  HE YMEeT IO0JIb30BaThCs CIIPABOYHBIMH MaTepPHATIaMU U HOPMATHBHBIMHU JOKYMEHTaMHU

—  OTBET OTPaXKaeT OTCYTCTBHE 3HAHMI Ha Oa30BOM YPOBHE TEOPETHIECKOTO U MPAKTHIECKOTO MaTepraa
B 00beMe, He0OXOIMMOM JUTS AalIbHEHIIeH yaeObl.

S. OIIEHOYHBIE CPEJICTBA JJI1 TEKYIIETO KOHTPO.I1 YCOEBAEMOCTH U TPOMEXYTOYHOM
ATTECTALIMH, BKJIIOYASA CAMOCTOATEJIBHYIO PABOTY OBYYAIOIIIUXCHA

ITpu npoBeeHUH KOHTPOJISI CaMOCTOSITEIbHON paboThl 00yJaroIUXCcs, TEKYIEro KOHTPOJIS U MIPOMEKYTOUYHOM aTTecTaluu 1Mo y4eOHOM AUCIUIITUHE
W cTouHuKY ¥ CUCTEMBI TEIUIOCHA0KEHUS MTPEANPUATHI POBEPSETCs ypOBEHb C(HOPMUPOBAHHOCTH y 00 yUaOIIUXCsl KOMIETEHIIMH 1 3arlJIJaHUPOBAaHHBIX
pe3yabTaTOB 00y4EHUS MO AUCLUILIMHE, YKa3aHHBIX B pazjelie 2 HacTOsIEeH MporpaMMBbl.

5.1. ®opMmslI TEKYLIET0 KOHTPOJIS YCIEBAEMOCTH, IPUMEPHI TUIIOBBIX 3aaHUMN!

Ne @opMBI TEKYLIEr0 KOHTPOJIs IIpuMepbI THIOBBIX 3aJAHUI
Konrponbnas pabota 3azmaHue: paccunuTaTh TeruoBele Harpy3ku no CTC Ha oTtoruieHne, BeHTHsIMIO, [ BC. Onpenenuts
o pazneny: Cucrema TermIoCHa0KEHUsI | MaKCHMAIbHYIO0 CyMMapHYIO Harpy3Ky mpu tHo. [TocTpouTs rpad ik TEIIOBBIX HATPY30K U Ha €M0 OCHOBAHWUHU
(CTC) ONpeAenuTs rofoBoi pacxox temiotsl Ha CTC.

Bapuant Nel. Cucrema TtemnocHaOxenusi T.ExarepunOypr BkimowaeT B ce0sl cieayromue
notpebutenu: 1) ['octunuria (30x40x20) na 300 genoBek- aboueHT A 2) Llex (100x30x10) ¢ TpexcMeHHBIM
pexumom pabotel o 400 uyenoBek B cMeHy — aboHeHT B (ortomurenpHas xapakrepuctuka: qo = 0,3 ,
BeHTWIsIIMOHHAS: B = 0,2 , TexHOonorn4eckas Harpyska Qt = 5500 kBT, Temoseiaeneaus Q1B = 1400 kBT)
3) Teatp (200x60x30) na 1500 genmoBek- abonent C 4) ['apax (60x60x20) ra 100 gemoBek- aboneHt D
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Bapuant Ne2. Cucrema TemocHabxenus r.Kaparana BKIFO9aeT B ce0sl CIeIyroIne moTpeOnTenu:
1) Ionmuknuanka (50x30x30) Ha 250 uyenoBek- abGoneHnt A 2) IIpommpenmpustue (150x30x20) ¢
JBYXCMEHHBIM PeKUMOM padoThl o 500 yenoBek B cMeHy — aOOHEHT B (oTommTensHast XapakTepUCTHKA: O
= 0,32, BearwrsanuonHas: B = 0,28 , rexHonormueckas Harpyska Qt = 3500 kBr, TermmoBsinenenus QTB =
2400 xBT) 3) bans (50x25x15) na 50 gemoBek - abonent C 4) Xwmibie qoma — 3 mr (160x60x70) Ha 300
YyeJIOBEK KaKIbIi - aboHeHT D

BapuanTt Ne3. Crucrema TemmocHa0KeHHs T. Y TbTHOBCK BKIIFOUAET B Ce0s1 CIIeIyIOIINE TOTPEeOUTEIH:
1) Obmexute (90x70x80) nHa 750 gemoek- aboneHT A 2) Llex (180x70x25) ¢ IByXCMEHHBIM PEKUMOM
pabotel o 800 yenoBek B cMeHYy — aboHEHT B (oTonutensHas xapakrepuctika: qo = 0,3 , BeHTUIIUOHHAS:
g =0,3 , rexHonoruueckas Harpy3ka Qt = 3000 kBt, rennossiaenenus QtB = 2000 kBt) 3) Jlom KynbTypsl
(80x70x20) Ha 200 yenmoBek- aboneHt C 4) UnctutyT 3m0poBes (120x80x100) ra 250 genoBek- aboneHT D

Bapuant Ne4. Cucrema teruiocHaOxenus r.Kaparanaa BKIrouaeT B ce0s CIIeIyIONIUE MOTPESOUTEIH:
1) Herckuit can (50x30x40) ma 100 uyenoBek- abGoneHT A 2) IIpommpennpusarue (190x110x20) c
TpEeXCMEHHBIM peKUMOM paboThl 1o 330 yenoBek B cMeHY — ab0HEeHT B (oTomuTenpHas XapaKTepuCTHKa: O
=0,31, BenTwisauuoHHas: qB = 0,25 , TexHonoruueckas Harpy3ka Qt = 1800 xkBr, Termnossiaenenus QB =
2000 kBt) 3) Marazun (200x200x30) na 250 uyenosek- aboHenT C 4) [Ipaueunas (100x50x10) na 30
yenoBek- aboHeHT D

Bapuant Ne5. Cucrtema terutocHaOxeHus T.Yda BKItoyaeT B cebs cieayromne motpedurenu: 1)
Kunotearp (210x150x50) Ha 450 yenmoBek- aboneHT A 2) Ilex (250x110x20) ¢ TPEXCMEHHBIM PEKUMOM
pabotel mo 1100 dyemoBek B cMeHy — aOoHeHT B (oTomutenbHas xapakrtepuctuka: do = 0,39
BeHTWIsILMOHHAs: B = 0,29 , TexHomornyeckasa Harpy3zka Qt = 5500 kBrt, TeroBeinenenust QrB = 6400
kBT) 3) Hlkona (150x80x40) Ha 550 uenoBek- aboneHt C 4) IlIkoma (150x80x40) Ha 550 genoBek-aOOHEHT
D.

Kontponbhas pabora
1o paszzeny: PerynupoBanue otmycka
terta B CTC

BapuanT Nel. [ToctpouTts rpad ki TeMrepaTyp U OTHOCHTEIBHBIX SKBHBAJICHTOB Pacxoia
CETEBO BOJIBI Ha OTOIUICHHE, BeHTHIIALMIO, | BC npu ieHTpaabHOM KauyeCTBEHHOM PETYJIMPOBAHUH T10
OTOMHUTENLHON Harpy3ke. CxeMa MpUCcOeIMHEHUS] OTOMUTEIBHON YCTAHOBKY - 3aBUCHMAs CO CMEIIEHHEM
Ha aboHeHTCKOM BBoJe. YcranoBka [' BC mo mapasiensHoi cxeme. T4, = 150, 75, = 70, 8" = 25,
ExarepunOypr, mex

Bapuant Ne2. [ToctpouTts rpaduku TeMneparyp U OTHOCHTEIbHBIX SKBUBAJIEHTOB Pacxonia
CETEBO BOJIBI Ha OTOIUICHHE, BeHTWIALMIO, ' BC npu ieHTpaabHOM KauyecTBEHHOM PETYJIMPOBAHUH T10
cometeHHo Harpy3ke (Oromienue u 'BC) Ycranosku ['BC ycraHaBNIMBaOTCS 10 ABYXCTYIICHYATOM
M0CJIeI0BAaTENFHON CXeMe. A OTOIUTEIbHbBIE YCTAHOBKY T10 3aBUCHMOM C 3JIEBATOPHBIM CMELICHUEM Ha
aboHeHTcKoM BBojIe. rpaduk 150/70, ' = 25, MpkyTcK, *uble JoMa
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BapuanTt Ne3. IToctpouts rpaduku TemnepaTyp # OTHOCHTENFHBIX SKBHBAJIIEHTOB pacxo/ia
CETEBOI BOJIBI Ha OTOIUICHHE, BeHTHIALMIO, [ BC npu ieHTpaabHOM KadyeCTBEHHOM PETYIMPOBAHUH T10
OTONUTENBHON Harpy3ke. Cxema NpUuCcOeJUHEHN OTONUTEIbHON YCTAHOBKH - 3aBUCUMasi CO CMELIEHHEM
Ha aboHeHTcKoM BBoze. YcranoBka I'BC no mapamensnoii cxeme. rpaduk 130/70, 8’ = 25, MuHck,
JKUJIBIE TOMa

BapuanT Ned. [TocTpouTs rpaduikil TeMIepaTyp U OTHOCHTEIBHBIX SKBHBAJICHTOB Pacxona
CETEeBOI BOJIBI HA OTOIUICHHE, BeHTHIIAIHIO, [ BC npu 1IeHTpaabHOM Ka4eCTBEHHOM PETYJIMPOBAHUH T10
coBMmertienHol Harpyske (Otomenne u ['BC) Ycranoku ['BC ycraHaBmuBaroTes 1o ABYXCTYICHYATON
MOCIIE0BATENBHOM cXeMe. A OTONUTENbHbIE YCTAHOBKH 110 3aBUCUMOM C 3JIEBATOPHBIM CMELIEHHEM Ha
aboneHTckoM BBOjIE. rpaduk 130/70, 8’ = 25, 3naroycr, 1iex

BapuanTt Ne5. Iloctpouts rpaduku TeMnepaTyp u OTHOCUTEIFHBIX SKBHBAIIEHTOB Pacxo/ia
CETeBOW BOJBI Ha OTOIUIEHUE, BeHTwsnnto, ' BC npu 1ieHTpaibHOM KaueCTBEHHOM PETryJIIMPOBAHUH TI0
OTOIMTEIHLHOM Harpyske. Cxema MMPUCOCANHCHHNA OTOIIUTEJILHOM YCTAHOBKH - 3aBUCHUMaA CO CMCUICHHUEM
Ha aboHeHTCKOM BBoJe. YcranoBka ' BC mo mapamiensHoii cxeme. T, = 150, 7, = 70 (rpadux 150/70),
0' = 25, Tyia, )Kuiisle 10Ma

KonTponbHbIe paboTh
o pazzeny: I'mapaBnudeckuii pacuer

Kontponbnas padora Nel:

Haiitu k03¢ dUIHEHTH MECTHBIX COTMPOTHBIICHUH M PAcXOJbl MO YYacTKaM, HAOphl B KOHEYHBIX TOYKAX
Y4YacTKOB, €CIIHU:

BAPUAHT Nel B C

150 100

300

D 600 A

Ga=25kr/c
Gg =35 xr/c
Gc =45 kr/c
150/70 mo coBMelIeHHOH cxeme
Ho=60Mm
ITo Tpacce TemIoBOM CETH YCTAHOBHTH:!
- CaJIbHUKOBBIE KOMITEHCATOPHI 0 1mT Ha Kaxapie 100 M Tpacchl
- KonieHa riaakue ¢ R=d 1o Beeit Tpacce - 6 it
- BOZIOMEp — 10 1 T nepes KakIpIM a0OHEHTOM.
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Ne DopMBbI TEKYHIEr0 KOHTPOJIsI ITIpumepsbl THNIOBBIX 32JaAHUI
BAPUAHT Ne2 B C
250 400
300
D 300 oA
Ga =30 kr/c
Gg = 20 xr/c
Gc =40 kr/c
130/70 o mapannenbHO# cxeme
Ho=50M

Ilo Tpacce TennoBOi CETH YCTaHOBUTD:
- HOpMaJIbHBIE 3aABIDKKH 110 11T Ha Kakasie 200 M Tpacchl ¥ o 1 mT nepe aboHeHTaMu
- KoJIeHa cBapHbIe ¢ f=45° mo Bceit Tpacce - 10 mT
- BOJIOMep — 1Mo 1 T nepes KaxkIpIM aDOHEHTOM.

BAPHUAHT Ne3

B C
500
100
400 300
> oA

Ga=15«r/c

Gg =45 kr/c

Gc =55 kr/c

130/70 mo cOBMELIEHHON cXeMeE

Ho=70M

ITo Tpacce TennoBOM CETH YCTAaHOBUTH:
- CaJIbHUKOBBIE KOMIIEHCAaTOphl o 11T Ha Kaxasie 100 M Tpacchbl
- xoneHa riaakue ¢ R=4d no Bceit Tpacce - 8 mr
- BosoMep — 1o 1 mIT mmepen KakIbIM a0OHEHTOM.




17

Ne it

DopMBbI TEKYHIEr0 KOHTPOJIsI

ITIpumepsbl THNIOBBIX 32JaAHUI

BAPUAHT Ne4 B C

300/ 400

300

[ 200
Ga =50 xr/c

Gg =25 kr/c

Gc =60 kr/c

150/70 mo mapauiebHOM cXeMe

Ho=80m

Ilo Tpacce TennoBOi CETH YCTaHOBUTD:
- HOpMaJIbHBIC 3aJIBMKKHU 10 11T Ha Kaxbie 150 M Tpacchl u 1o | mT nepen aboHEeHTaMH
- KoJIeHa cBapHble ¢ $=22,5° mo Bceil Tpacce - 5 mT
- BOZOMEp — IO 1 T nepea KaxIsIM a0OHEHTOM.

BAPUAHT Neo5 C

300

200
350 B

D 700 A

Ga=15kr/c

Gg =25 xr/c

Gc =40 xr/c

150/70 1o coBMEIIEeHHOM cXeMe

Ho=65M

Ilo Tpacce TenIoBOM CeTH YCTaHOBHTH:
- CaJIbHUKOBBIE KOMIIEHCATOPHI MO 11T Ha Kaxabie 150 M Tpacchl
- xoneHa riaakue ¢ R=2d no Bceit tpacce - 10 mT
- BOZIOMEp — 10 1 T nepes KakIpIM a0OHEHTOM.

KonTpoabnas padora Ne2:
ITocTpouTh NbE30METPHUECKHA TpaduK, ECIIH:
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Ne it

DopMBbI TEKYHIEr0 KOHTPOJIsI

ITIpumepsbl THNIOBBIX 32JaAHUI

BAPUAHT Nel cy D
0

200 400 Vs

Vio 300 8 250 B .

P> — 350 V.7

400\‘A
ha=15 v 5 Hy =58 m
hg=25m H, =46 m
hc=5wM H; =18 M
hD =20m™m H4 =40 w™m
he =10 m Hs =36 M
He =20 M
Ho=60Mm H;=20 M
BAPUAHT Ne2
le
A
400 0
;0 300 250 BV 12 400 v
Vs

ha=10m Hi=74m
hg =20 M H, =68 m
hc=10m™ H:;=54 M
hD = 15 M H4 = 50 M
he=25m Hs=42 ™
He = 36 M
Ho=80m H;=36 M
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Ne it

DopMBbI TEKYHIEr0 KOHTPOJIsI

ITIpumepsbl THNIOBBIX 32JaAHUI

BAPUAHT Ne3 V4
B Ve _oc
200
§16 250 o
Vi1 400 750 vg
400 v >
D
ha=5wMm H, =64 M
hs=30M H,=56 M
hc=15mM H; =48 m
ho=10m Hs=26 M
hE =25m H5 =34 wm
He=28 m
Ho=70Mm H;,=28wm
BAPUAHT Ne4
D
V13 200 c Vo
Y
V11
v g 250 100
2 400 V6 150 v7 ok
550
200 A Ve
5
hA =25M H1 = 46 M
hg=30M™ H, =38 ™
hc=15m H;=32mM
ho=5m Hi=24m
he=15m Hs =30 M
Hs =20 ™
H0=50M H7 = 20 M
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Ne it

DopMBbI TEKYHIEr0 KOHTPOJIsI

ITIpumepsbl THNIOBBIX 32JaAHUI

BAPHUAHT Ne5 C D
’%0/300/.v 12
Vo
go 300 V7 250 B/EP Ve
400\" A 400 Vi
6 E
ha=10M Hi=58 M
hs=30 M H, =50 M
hc=15m H:=46 M
ho=5wm Hs=18 M
he =20 m Hs =34 m
He=22 M
Ho=65Mm H;=22 M

Konrponbnas padota
1o pazneny: M3oms1us 1 TErIoBou
pacuer

Bapuant Nel. OnpenenuTs TEIUIOBBIE TTOTEPH OJJHOTO METPa MOAAIOIIETO U 0OpaTHOTO
TPyOOIPOBOA C HAPYKHBIM guamMeTpoM 0,=133MMm, mposoxeHnHoro Ha riyoune 2Mm, 11=150°C, 1,=70°C,
tp=1°C, toxp.cp.=11°C, Ap=1,1 BT/M*K, 851=60MM, 0,52=50MM, A,s=0,08 Br/m*K.

Bapuant Ne2. OnpesiennuTh TEIUIOBBIC MOTEPH OJHOTO METpPa IOIA0IIET0 ¥ 00PaTHOTO
TpyOOIPOBOa C HAPYKHBIM TrameTpoM 0,=159mm, tposnoxennoro Ha riyoune 1,7M, 11=130°C, 1:=70°C,
tp=1,5°C, top.cp.=12°C, Ap=1,2 BT/M*K, 8451=80MM, dus2=70MM, As=0,075 BT/mM*K.

BapuanT Ne3. OnpeienuTh TemI0Bbie IOTEPU OJHOTO METpa MOJAOIIEr0 U 00PaTHOTO
TpyOOIPOBOa C HAPYKHBIM TrameTpoM 0,=194mm, tiposnoxennoro Ha riyoune 1,9M, 11=150°C, 1:=70°C,
trp=3°C, toxp.cp.=10°C, Ap=1,3 BT/M*K, 8451=40MM, Suz2=30MM, Ai=0,09 Br/m*K.

BapuanT Ned. OnpeenuTh TeMI0BbIe IOTEPU OJHOTO METpa MOJAIOIIETr0 U 00PaTHOTO
TPyOOIPOBOa C HAPYKHBIM TrameTpoM 0,=219mm, tponoxennoro Ha riayoune 2,1mM, 11=130°C, 1,=70°C,
trp=1°C, toxp.cp.=11°C, Ap=1,4 BT/M*K, 6431=80MM, duz=90MM, A,;=0,07 BT/m*K.

BapuanT Ne5. OnpeienuTh TemIoBbie IOTEPU OJHOTO METpa MOJAOIIETr0 U 00PAaTHOTO
TpyOOoInpoBo/Ia ¢ HapyXHbIM TuamerpoM 0,=325MM, niponoxkeHHoro Ha riayoune 1,8Mm, 11=150°C, 1:=70°C,
tp=1,5°C, top.cp.=12°C, Ap=1,5 BT/M*K, 8151=110MM, S52=100mMm, A,;=0,077 B1/M*K.

Pemenne 3anau
0 paszzeny: ['uapaBinudeckuii pesxxum
CTC

3amada 1. J{ns BoastHOM TerioBod cetr Ha TOIl ycTaHOBIIEH HACOC ¢ HOMUHAIBHON MOIITHOCTRIO 510kBT 1
HOMUHAJIBHBIM pacxogom 1000 m%/gac. Onpenenurs MOIIHOCTH HACOCA NP CHMKEHHH pacxoaa 10 600
M3/4ac, ecm a) 3TO OCYNIECTBJISETCS MyTEM PETYIMPOBAHMS 3aJBWKKOW HAa HATHETATENBLHOM INATpPyOKe
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Ne DopMBbI TEKYHIEr0 KOHTPOJIsI

IIpumepbl THNOBBIX 3a1aAHUM

Hacoca Tipu Ko3(dummente xomocroro xoma 0,3 0) 3TO MOCTUTHYTO H3MEHEHHEM 4HCIa OOOPOTOB
JIBUTATEIIS.

3aznaua 2. Beiopars nacocsl, ecnu G, =112 ,34xe [uac . p =958,4kel M, S-SM Ha BBICOTE 35M

Pemenue 3agau
1o pazneny: Pacuer Bo0-BOASHOTO
MoJI0TpeBaTes

3anaua 1. IIpoBecTu NMpOEKTHHIH pacyeT BOAO-BOASHOro moporpepatess I'BC, BKIIOUEHHOTO Ha
abOHEHTCKOM BBOJE II0 MapaienbHOl cxeme. TemmepaTypa ceTeBoit Boabl To1”'=70°C, 1,"=30°C,
BoJIONPoBOIHON Bkl t,=5°C, t,=60°C, pacxon Bojs! y notpedureneii [ BC: Gg= Grac=181/uac=18/3,6kr/c.
(obopynoBaHre BEIOMpPaEM JJIsl THIIOBOTO aDOHEHTA).

3amaua 2. IIpoBecTu NpPOEKTHHI pacyeT CEKIHMOHHOIO BOJO-BOASHOro mojporpesarens I'BC,
BKJIIOYEHHOT'O [0 JBYXCTYNIEHYATOM cXeMe IIPH OTCYTCTBUU aKKyMYJISATOPOB ropsdeii BOAbl Ha a00HEHTCKOM
BBojie. Temneparypa ceteBoii Boab! T1"/=82,8°C, 1.//=25,7°C, 1,1""=70°C, 14,""=41,7°C BogonpoBoaHoii BobI

t=5°C, t,=60°C, pacueTHbIii pacxox MecTHOM Boabl: Gp= Grpc=4 kr/c (mpu Q). I'padux cereBoit BoabI —

150/70.

5.2. Kpurepuu, nikanasl OHEHUBAHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH

HaumeHoBanne
OIIEHOYHOT 0 IIkaJjbl OLeHUBAHUS
cpeactba Kpurtepun oueHuBanus
(l;zl;;g?[ﬁzl::))_ 100-6anapHas I[IaTudanIbHas
cucrema cucrema
MepOonpHsATHS)
KonTponbHas pabora o | OOydaronuiics 1eMOHCTPUPYET TPAMOTHOE PELICHUE 3a/1a4H, UCTIOIb30BAHUE 5
paszzneny: Cucrema NPaBUIIBHBIX METOOB PELICHUsS IPU HE3HAYUTEIBHBIX BHIYMCIUTEIbHBIX TIOIPEIIHOCTSIX
terocHabxenust (CTC) | (apudmerndeckux omudKax);
[TporeMOHCTPUPOBAHO UCTIOIF30BaHHE TTPABHIILHBIX METOJIOB IIPH PELICHUH 33]]auH MPH 4
Hamuuu 1-2 CyniecTBeHHBIX ONTHOOK;
OOyuaromuiicsi ICNIOIb3YET BEPHBIE METO/IbI PELICHHUS, HO NIPAaBUIIbHBIE OTBETHI B 3
OOJIBIITMHCTBE CITy4aeB (B TOM YHUCIIE M3-32 apU(PMETHIECKUX OITHOOK) OTCYTCTBYIOT;
OO0yJaromyMcs UCTIOTH30BaHbI HEBEPHBIE METO/IBI PEIIEHNUS, OTCYTCTBYIOT BEPHBIE 2
OTBETHI.
Konrponbnas pabora OOyuatomuiicsi IeMOHCTPUPYET IPAaMOTHOE PELICHNE 3a/1a4H, UCIIOJIb30BaHUE 5
10 paszeny: MPaBUIIBHBIX METOJIOB PEICHUSI TPU HE3HAYUTENBHBIX BEIYUCIUTEIBHBIX TOTPEITHOCTSIX
(apudpmernueckux onrmoOKax);
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HaumeHoBanne
OLICHOYHOI0 IIkaJabl OHeHUBAHUS
(Kggigf;i?{o- Kpurepum onieHuBaHus
T 100-6annpHas IIaTubanabHas
CucremMa cucremMa
MepOonpHATHS)
peryanupoBaHue [TpoeMOHCTPUPOBAHO UCTIONB30BaHHUE PABMIILHBIX METOIOB IIPH PELICHUH 3aa4H MPH 4
ormycka Teruia B CTC | Hammuun 1-2 cyniecTBEHHBIX ONIMOOK;

OO0yuaromuiicst ICIIOIb3YET BEPHBIE METOMBI PELIEHNUS, HO IIPABUIIbHBIE OTBETHI B 3
OOJNBIIMHCTBE CIIy4aeB (B TOM YHUCIE U3-32 apU(PMETHIECKUX OIIHOOK) OTCYTCTBYIOT;
OOyuaromuMcs HCIOJIb30BaHBI HEBEPHBIE METO/IBI PELICHUS, OTCYTCTBYIOT BEpHBIE 2
OTBETHI.

Kontpossnbie paboTh OOyuaromuiicst IeMOHCTPUPYET IPAaMOTHOE PELICHHE 3a1a41, UCIIOJIb30BaHUE 5

0 pa3Jieny: MPaBUIIBHBIX METOJIOB PELICHUSI TPHU HE3HAYUTENBHBIX BEIYUCIUTEIBHBIX MOTPEITHOCTSIX

I'mapaBnudeckuit (apudpmernueckux ommnoOKax);

pacuer ITponeMOHCTPUPOBAHO UCTIOJIB30BAaHHUE PABIIIBHBIX METOIOB IIPH PELICHUH 3aJa4H MIPH 4
Ham4uuu 1-2 cyniecTBeHHBIX ONTHOO0K;
OOyuaronuiicst ICNIOJIb3YET BEPHBIE METO/IBI PELICHUS, HO TIPAaBUIIbHBIC OTBETHI B 3
OOJIBIIMHCTBE CITydaeB (B TOM YHCIE U3-32 apUPMETHIECKUX OIIHOOK) OTCYTCTBYIOT;
OO0yuaromuMcs UCIOIb30BaHBI HEBEPHBIE METO/BI PELICHUS, OTCYTCTBYIOT BEpHBIE 2
OTBETHI.

KouTponbHas pabora OO6yuaromuiics 1eMOHCTPUPYET TPaMOTHOE PEIICHHE 3a/1a4H, UCTIOJIb30BaHUE 5

no pazaeny: V3onsust | MpaBUIIBHBIX METOJIOB PELICHUS ITPH HE3HAYMTENBHBIX BEIYUCIUTEIBHBIX TTOTPEITHOCTSIX

Y TETJIOBOH pacyer (apudmerndecknx onmoOKax);
ITpoeMOHCTPUPOBAHO UCTIOJIB30BAaHHUE IPABIIIBHBIX METOIOB IIPH PELICHUH 3aJa4H MIPH 4
HaM4nu 1-2 cylecTBeHHBIX OMUO0K;
OOyuaromuiics UCIIONIb3yeT BEPHBIC METOIBI PEIICHHUS, HO MPABWILHEIE OTBETHI B 3
OOJBIIMHCTBE cITydaeB (B TOM YHCIIE H3-32 apUPMETHUECKUX OINOO0K) OTCYTCTBYIOT;
OO0yuaromuMcs HCIOIb30BAHBI HEBEPHBIE METO/IbI PELICHUS, OTCYTCTBYIOT BEpHBIE 2
OTBETHI.

Pemenne 3anau OOyuatomuiicst IeMOHCTPUPYET IPAaMOTHOE PELICHNE 3a/1a4H, HCIIOIb30BaHUE 5

IO paszeiy:
I'mapasnnueckuii

NPaBUIIBHBIX METOOB PELICHHs TPU HE3HAYUTEIBbHBIX BEIYMCIUTEIBHBIX OIPEITHOCTSIX
(apudmerndeckux onrmoOKax);
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HaumeHoBanne
OLICHOYHOI0 IIkaJabl OHeHUBAHUS
cpectna Kpurepun oueHnBanusi
(KOHTPOJILHO-
OLEHOMHOTO 100-6annpHas IIaTubanabHas
CucremMa cucremMa
MepOonpHATHS)

pexum CTC [TpoeMOHCTPUPOBAHO UCTIONB30BaHHUE PABMIILHBIX METOIOB IIPH PELICHUH 3aa4H MPH 4
Ha4nu 1-2 cylecTBeHHBIX OMUOOK;
OO0yuaromuiicst ICIIOIb3YET BEPHBIE METOIBI PELIEHNUS, HO IIPABUIIbHBIE OTBETHI B 3
OOJNBIIMHCTBE CITy4aeB (B TOM YHUCIE U3-32 apU(PMETHIECKUX OIIHOOK) OTCYTCTBYIOT;
OOyuaromuMcs HCIOJIb30BaHBI HEBEPHBIE METO/IBI PELICHUS, OTCYTCTBYIOT BEpHBIE 2
OTBETHI.

Pewenue 3anau OO0yJaromuiicss JeMOHCTPUPYET TPAMOTHOE PEIllIeHUE BCeX 3a/1a4, UCIOIb30BaHUE 5

no pazzaeny: Pacuer MPaBUIIBHBIX METOJIOB PELICHUSI TPHU HE3HAYUTENBHBIX BEIYUCIUTEIBHBIX MOTPEITHOCTSIX

BO/10-BOISTHOT'O (apudpmernueckux ommnoOKax);

HOJOrpeBATE ITpoeMOHCTPUPOBAHO UCIIOJIB30BaHKE MPABHIBHBIX METOIOB IIPH PEIICHUH 3a1a4 MPH 4
HAJIMYUH CYIIECTBEHHBIX OMMOOK B 1-2 U3 HUX;
OOyuaronuiicst ICTIOJIb3YET BEPHBIE METO/IBI PELICHHUS, HO MIPAaBUIIbHBIC OTBETHI B 3
OOJIBIIMHCTBE CITydaeB (B TOM YHCIE U3-32 apUPMETHIECKUX OIIHOOK) OTCYTCTBYIOT;
OO0yuaromuMcs UCIOIb30BaHBI HEBEPHBIE METO/BI PELICHUS, OTCYTCTBYIOT BEpHBIE 2
OTBETHI.

5.3. IIpomexyTouHast aTTecTalus:

dopmMa NPOMeKYyTOUHOM

aTTecTaluu

Tumnosbie KOHTPOJbHBIC 3a1aHUA U HHBIC MaTEPHUAJIbI
JJISI TIPOBEACHUS l'lpOMe)KyTO‘lHOI‘(‘I aTrrecralmm:

DK3aMeH:

B MUCHbMEHHOI popme 1o OrteTam

JK3aMeHaAlMOHHBbIH Oniiet Nel.
1. Knaccudukanus notpeduTeneit Teria u TeIUIOBbIX Harpy3ok. Ce30HHast Harpy3ka. OToIuieHue.
2. TloctpouTth mpezomeTpuueckuii rpaduk, ecinu r.BiaguBocTok, Bee 31anus Beicotoit 30M, Ho=80 M, cxema
COBMCIICHHAA K (V 7) D 800 600 B

(VO0)

A(V 10)
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JK3aMeHallMOHHBbII Ouiier Ne2.
1. Meronuka onpenenenus rogosoro pacxoja temia Ha CTC
2. OnpenenuTs TEIUIOBbIE OTEPU OJHOI0 METPA MOJAIOIIEro U 00paTHOro TpyoOIpoBoOia, ¢ HAPYKHBIM
nuamerpoMm 0,426 M, pacrosiokeHHOM Ha TiTyOuHe 2,2 M ¢ pacctosiHueM Mexy ocsimu 500 mm, 11=130°C,
1,=70°C, Temneparypa rpynra 3°C, temneparypa Bo3ayxa 15°C, du31=80 MM, du2=60 MM, Ap=1,7
B1/(M*K), Aus=0,15 B1/(M*K)
JK3aMeHallMOHHbII Ouiier Ne3.
1. KonnuecTBEHHOE PEryIupOBaHNE OJTHOPOAHOMN TEIJIOBOW HArpy3KHu.
2. Cuctema teriocHaOxeHus r.Kaparanga Bxitouyaer B cedst cnenyrouque norpedutenu: 1) INonuximauka
(50x30x30) Ha 250 yenoBek- aboneHT A 2) IIpomnpennpustue (150x30x20) ¢ AByXCMEHHBIM PEXUMOM pabOTHI

BTt
no 500 yenoBek B cMeHy — aboHeHT B (oTomurenbHass XapakTepucTUKa: (o = 0’3ZT}<’ BEHTUJISILMOHHAS: (g =
M

B
O'ZSMTTK> TexHojoruueckas Harpyska Q. = 3500 kBr, ternoBbiaenenus Qs = 2400 kBTt) 3) Napax (100x20x10) Ha

50 gen 4) 25 xunbix qomoB (100x80x50) Ha 450 den KaKabIid

3amanue: paccuutaTh TemioBble Harpy3ku mno CTC na ortomnenue, BeHtwsinuio, ['BC. Onpenenuts

MaKCHUMaJIbHYI0 CYMMapHYIO Harpy3Ky IpH tio.

3auer ITo pe3ynbTaTaM KOHTPOJIBHBIX pa0OT

5.4.  Kpurepuu, nikanabl OLICHUBAHUS MPOMEKYTOUHON aTTECTAlUA YIEOHOM TUCIUIIUHBIL:

®DopMa IPOMeKYTOYHOM

IIIxanabl oeHUBAHUA

aTTecTanuu
HanMeHoBaHHE OLIEHOYHOT'O IR RHEOREHEE 100-6 MsiTu6
aJJIbHAdA ATHOAJJIbHASA
cpeacTea cucreMa cucrema
3ayer: OOyuaromuiics BnazieeT HeOOXOUMBIMA YMEHHUSIMH U HaBBIKAMU TIPU 3a4YTEHO
Io pesynbraram KOHTPONEHBIX paboT BBITIOJTHEHUH MPAKTUYECKUX 3aJlaHui. 3a1auu 1 1abopaTopHbIe
paboThI BEINOTHEHBI C MUHUMAJIBHBIM KOJTMYECTBOM OLITHOOK
OO0yuaromuiicst He B TIOJTHOM Mepe BlIaJeeT HEOOX0IMMBIMU HE 3a4TEHO
YMEHUSIMU U HABBIKAMU ITPU BBIIIOJIHEHUH NPAKTUYECKUX 3aTaHUM.
3amaun 1 1abopaTopHbIE paOOTHI BBHITIOJIHEHBI C OOJIBITUM
KOJIMYECTBOM OIMIMOOK/HE BHITIOJTHEHBI
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®DopMa NIPOMeKYTOYHOM
arTecTaluu

HaumeHoBaHHE OLIEHOYHOTI'O
cpeacTBa

Kpurepum onienuBaHus

IMIkanabl oeHUBAHUA

100-0ais1pbHaAR
cucremMa

IIaTnoannLHasn
cucreMa

9K3aMeH:

B IUCbMEHHOM (hopMe 1o Omeram
Pacnpenenenue 6amioB mo Bonpocam
Ounera:

1-# Bompoc: 0-1 Gamn

2-ii Bonpoc (MpaKkTHYECKOE 3a/IaHKE):
0 —4 6anna

OO6yuaromuiics:

—  JIEMOHCTPHUPYET 3HaHUS OTJIMYAOLINECs IIIyOuHOH U
COJepKaTeNILHOCTBIO, aeT MOJIHBINA HCYEPIBIBAIOIINI OTBET, KaK Ha
TEOPETUYECKUI BONPOC OMJIeTa, TaK M Ha IOTOTHUTENbHBIC BOIIPOCHI,

—  cBOOOHO BBHIMOJIHSET MPAKTHUECKUE 3aJaHNUs TIOBBILIEHHON
CJIO’KHOCTH, IPEAYCMOTPEHHBIE IPOrPaMMON, IEMOHCTPUPYET CUCTEMHYIO
paboTy ¢ HOPMATUBHOM, OCHOBHOM 1 JIOTIOJTHUTEIHHON JINTEPATYPOHA.
OTBeT He COAEePKUT PAKTUICSCKUX OIIHOOK U XapaKTEepU3yeTcs TITyOUHOH,
MOJTHOTOH, YBEPECHHOCTBIO CY)KJICHUH, MIUTIOCTPUPYETCS] IPUMEPAMHU.

5

OO0yuaromuiics:

—  IIOKa3bIBACT JOCTATOYHOE 3HaHUE y4eOHOro MaTepHaia, HO JIOIyCKaeT
HECYIIECTBEHHBIC (PaKTHIECKHUE OIINOKH, KOTOPhIE CIIOCOOCH UCIIPABUTH
CaMOCTOSTENbHO, O1aroapsi HaBOAAILIEMY BOIIPOCY;

—  YCHEIIHO BBIMOJHAET MPETyCMOTPEHHBIE B TpOrpaMMe MpaKkTHIeCKHe
3aJaHus CpeAHEl CI0)KHOCTH, aKTUBHO paboTaeT ¢ HOPMaTUBHOM U
OCHOBHOU JIUTEPATypOH,

—  JIE€MOHCTPHPYET, B 1I€JIOM, CHCTEMHBIN ITOIX0 K PELICHUIO
MPaKTUIECKUX 3aJ1a4, K CAMOCTOSTEIIbHOMY ITOTIOJTHEHHIO U OOHOBJICHUIO
3HAaHWH B X0Jie AalibHeel yueOHoi paboThl 1 podheCCHOHANTBHON
NesITeIbHOCTH.

B oTBeTe packpbiTO, B OCHOBHOM, COJIEpKaHUE OMIIETa, HMEIOTCSI
HETOYHOCTH IPU OTBETE HA JOMOJHUTEIbHBIE BOPOCHI.

OOyuaromuiics:

—  IOKa3bIBaeT 3HaHMA (pparMEeHTAPHOTO XapakKTepa, KOTOphIe
OTJIMYAIOTCS TIOBEPXHOCTHOCTBIO U MAJIOH COAEPIKATENbHOCTBIO, IOITyCKaeT
(dakTHueckue rpyoble OMNOKHY;

—  CIIPaBIIAETCS C BBHITIOJHEHUEM MPAKTHUECKUX 3a/IaHUM,
MPEeSYCMOTPEHHBIX IPOTrPaMMOM, 3HAKOM ¢ HOPMAaTHBHOM JIUTEPATYPOil,
PEKOMEHIOBaHHOW MPOrpaMMOH, JOMYCKAET MOTPELIHOCTH U OLIMOKH MPH
TEOPETUYECKHUX OTBETaX M B X0/ MPAKTUIECKONH pabOTHI.
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®DopMa NIPOMeKYTOYHOM

IMIkanabl oeHUBAHUA
aTTecTAllNH

Kpurepum onienuBaHus
HaumeHoBaHHE OLICHOYHOI' O 100-0ais1pbHaAR IIaTnoannLHasn

cpeacrsa CHUCTEMA cucrema

ConeprkaHre OmiIeTa pacKphITO ¢l1a00, UMEIOTCS HETOYHOCTH TIPH OTBETE
Ha OCHOBHBIC U JIOTIOJIHUTEIIBHEIC BOIIPOCHI OMJIETa, OTBET HOCUT
PENPOAYKTUBHBIN XapakTep. HeyBepeHHO, ¢ OOIBIINMU 3aTPyTHEHUSIMHU
pelaeT mpakTHYeCKHe.

Obyuaromuiicsi, 0OHAPYKUBAET CYIIECTBEHHBIE MMPOOETBI B 3HAHHSIX 2
OCHOBHOT0 y4eOHOT0 MaTepuana, IomycKaeT MPHUHLUIIHATbHBIE OLTHOKH B
BBIIIOJIHEHUH [IPEAYCMOTPEHHBIX IIPOTPaMMOM MPAKTUYECKUX 33JaHUN.

Ha GoubIryto 4acThb IOMOTHUTEIBHBIX BOIIPOCOB O CONIEPKaHHIO IK3aMeHa
3aTPpYAHACTCA OaThb OTBET WJIM HE JACT BEPHBIX OTBCTOB.

5.5. IIpumepHBIe TEMBI KypCOBOIO IPOEKTA:

1. Pacyer TemioBoii ceT.
3amanue BhIJAeTCsl coraacHo MeTtoandeckuM yka3aHusiM «VICTOUHUKH M CHCTEMBI TEIUIOCHAOXKEHHUSI MPOMBINUICHHBIX npeAnpustuii. COOpHHK 3alaHuil Ha
KYPCOBOM MPOEKT ¢ nmpuMepoMm peuienus», K.A.Mapxkosa, I".U.Ilepsak, MI'Y T 2016.

5.6. Kpurepuu, mkaibl OllEHUBAHUS KypPCOBOM pabOTHI/KypCOBOTO IPOEKTA

. IIxaanl olleHNBaHUSA
®DopMa NPOMeKYTOYHOH i

Kputepun onennBanus .
aTTecTAIMN puTep I 100-6aanbHast Maru6aanbHas
cucremMa cucremMa
3aluTa KypCcoBOro npockra — paboTa BBIMOIHEHA CAMOCTOSATENBHO, IPH HAITMCAHUH U 3aIIUTE paObOTHI S

MIPOIEMOHCTPUPOBAHBI: BEICOKHI yPOBEHB NPO()ECCHOHATIBHBIX KOMIIETEHIHH,
TEOPETUYECKUE 3HAHUS U HAUTMYUE NPAKTUYECKUX HABBIKOB, YMEHHE I10JIb30BATHCS
HOPMAaTUBHOM JIMTEPATYPOH;

— pabota mpaBUIbHO 0()OPMIIEHA U CBOEBPEMEHHO NPE/ICTaBIeHa Ha Kaeapy,
MOJTHOCTBIO COOTBETCTBYET TPEOOBAHUSM, IPEIBSBIISIEMBIM K COJIEPKAHUIO U
o(opMIIeHHIO KYPCOBBIX PadoT;

— Ha 3allUTE OCBEIIECHBI BCE BOIPOCHI HCCIEA0BAHMS, OTBETHI HA BOIIPOCHL
npodeccuoHaNbHbIC, TPaMOTHBIE, HCUEPITBIBAIOIIHE,

— TIPH BBITNIOJIHEHNH MPOEKTa NCIOIB30BaHbI TPeOyEeMbIe METOJUKHN PacUeTa;

— TpaduKH BBIOJIHEHBI HA JIOJDKHOM TEXHHYECKOM YPOBHE.
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DopMa NIPOMeEKYTOYHOM
aTTecTAlNU

Kpurepum oneHuBaHus

IMIxanbl oeHUBAHUSA

100-0as1pbHaAR IIaTnoannLHasn
cHCTEMA cucTeMa

— Tema paboThl PaCKphITa, €CTh HETOYHOCTH MTPHU OCBEIIEHUH OTACIBHBIX BOIIPOCOB
TEMBI;

— co0OpaH, 00001IIeH 1 TpoaHATN3UPOBAH HEOOXOIUMBI 00beM PO ECCHOHATEHOM
JIUTEPATYPHI, HO HE 110 BCEM aCIEKTaM HUCCIICyeMOM TEMBbI CCIaHbl BHIBOBI U
000CHOBaHBI TPAKTHYCCKUE PEKOMCH IAIUH;

— TIpH HAITUCAHWU U 3aIIUTe pabOThI MPOJASMOHCTPUPOBAH: CPEIHUN YPOBEHb
chOpMHPOBAHHOCTU TPO(HECCHOHATILHBIX KOMIETCHITHH, HATMYHE TEOPETHUECKIX
3HAHWI U TOCTATOYHBIX MPAKTUYCCKUX HABBIKOB;

— paboTa CBOEBPEMEHHO TpeNCTaBlIcHa Ha Kadeapy, €CTh OT/ICIbHBIC HEJOCTATKU B
ee o(hopMIICHUH;

— B Ipolecce 3aluThl paboThl ObUTH JaHBI HETIOJHBIE OTBETHI HA BOIPOCHI;

— IIPH BBIIOJHCHUU ITPOCKTA UCIIO0JIb30BaHbI Tpe6yeMme MCTOJUKH pacyeTa,
Fpa(i)I/IKI/I BBITTOJIHCHBI HA JOJDKHOM TEXHUYCCKOM YPOBHE, HO MMCIOTCA HCAOYCTEI.

4

— Tema pabOoThI PACKPHITa YACTUYHO, HO B OCHOBHOM IPAaBUIIBHO, JOIYIIECHO
MTOBEPXHOCTHOE U3JI0KEHHUE OTJEIBbHBIX BOIIPOCOB TEMBI;

— B paboTe HeIOCTATOYHO MOJIHO ObLIa UCIIOIb30BaHa NPOQECCHOHANTbHAS
JIUTEpATypa, BEIBOABI U IPAKTHYECKHE PEKOMEHIALNH HE OTPAXKaIH B JOCTATOYHOM
CTETIeHHU CoJiepXKaHue padoThI;

— IIpY HaNKCaHMU U 3a1uTe paboThl IPOJAEMOHCTPUPOBAH YAOBIETBOPUTEIbHBIN
YPOBEeHb C(HOPMHUPOBAHHOCTH TTPOGECCUOHAIBHBIX KOMIICTCHIIUH, TOBEPXHOCTHBIN
YPOBEHb TEOPETHUUECKUX 3HAHUN M MPAKTUYECKUX HABBIKOB;

— paboTa cBOEBPEMEHHO Ipe/ICTaBIeHa Ha Kadeapy, OHAKO HE B IIOJTHOM 00beMe
0 COACPKAHUIO U / M O(OPMIICHHIO COOTBETCTBYET NPEABSIBISIEMbIM TPEOOBAHUSM;
— B IIPOILIECCE 3aLIUThl HEIOCTATOYHO MTOJTHO M3JI0’KEHBI OCHOBHBIE MTOJIOKEHHUS
pa6OTBI, OTBETHI HA BOIIPOCHI JTaHbI HEIOJIHEIE,

— IIPH BBIIOJHCHUU IMPOCKTA UCIIO0JIB30BaHbI Tpe6yeMLIe MCETOJIUKH pacyeTa,

- rpa(i)m(n BBITTIOJIHCHEI, HO HC HAa JOJDKHOM TEXHUYCCKOM YPOBHE

— cojepxaHue paboThl HE PACKPBIBAET TEMY, BOIIPOCHI U3JI0KEHBI OECCHCTEMHO U
MIOBEPXHOCTHO, HET aHAJIM3a MPAKTUUYECKOr0 MaTepuaia, OCHOBHbBIE TIOJIOKEHUS U
PEKOMEHJIAIMN He UMEIOT 00OOCHOBAHHS;
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DopMa NIPOMeEKYTOYHOM
aTTecTAlNU

Kpurepum oneHuBaHus

IMIxanbl oeHUBAHUSA

100-0as1pbHaAR IIaTnoannLHasn
cHCTEMA cucTeMa

— paboTa HE OPUTHHAIBHA, YACTH PACUETOB BCTPEYAIOTCS B IPYTUX paboTax,
BBITTOJIHEHO HE CBOE 3aJIaHHE;

— TIpY HAITMCAHWU M 3alIUTEe PA0OTHI POJIEMOHCTPUPOBAH HEYIOBIETBOPUTEIHHBIH
ypOBEHb C(POPMUPOBAHHOCTH MPOPECCUOHATBHBIX KOMIIETECHIINH;

— paboTa HeCBOEBpEeMEHHO TMpe/ICTaBlIeHa Ha Kadepy, He B TIOJTHOM 00beMe 0
coJiep>KaHUI0 X 0(hOPMIICHHIO COOTBETCTBYET MPEIbSIBISIEMBIM TPEOOBAHHSIM;

— Ha 3a1IMTC NOKa3aHbl TIOBEPXHOCTHLIC 3HAHUSA 10 HCCJICI[yCMOﬁ TEME, OTCYTCTBUC
MpeCTaBICHUI 00 aKTyaJIbHBIX MPOOIeMaXx Mo TeMe pabOThl, JAHBI HEBEPHBIC OTBETHI
Ha BOIPOCHI.

— TIpY BBITIOJIHEHUH NPOCKTA HE UCTIOJIF30BaHbI TPEOYEMbIe METOJMKH PacyeTa;

— rpaduku B paboTe HE IpeCTaBICHBI.
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5.7.  Cucrema OLIEHHBAaHUS PE3YIbTATOB TEKYIIETO KOHTPOJISI U MPOMEKYTOUHOM
aTTECTaIUU.

OneHka no JUCHMILIMHE BBICTABISETCS 00y4YaroneMycs ¢ y4ETOM pe3yIbTaTOB TEKYIIEH U
IIPOMEXKYTOYHOM aTTecTaluu.

®opma KOHTPOJISI 100-0ananHas cucrema [IaTudannbHas cucrema

Texymuii KOHTPOJIb:

- KonTponbHas padorta mo pazmeny: 2-5
Cucrema termocHabxenus (CTC)

- Konrponbnas pabota 2-5
0 pa3jeny: peryJIupoBaHHe OTIyCKa
temwia B CTC

- JIBe KOHTPOJIbHBIE PAOOTHI 2-5
o pazzeny: ['uapaBianyeckuii pacueT

- KontponbHas pabora 2-5
o paszaeiny: M3omsuus u TernaoBon
pacuer

- Pemenvie 3agau 2-5
o paszzaeny: I'uapaBnuueckuil pexxum
CTC

Pemrenue 3anau 2-5
0 paszeity: Pacuer BoJ0-BOASHOTO
MOJI0TpeBaTeNs

BrimonHeHue u 3ammra KypcoBOro 2-5
MPOEKTa

[IpomexyTouHas aTTecTanus OTIMYHO

(3aueT 1o pe3ysbTaTaM KOHTPOJIBHBIX XOpOIIOo

paboT B 6 cemectpe) YIOBIIETBOPUTEIHLHO
[IpomexyTouHas aTTecTanus HEYIOBJIETBOPUTEIHHO
(Ox3ameH B MUCHbMEHHOI (hopme B 3a4TEHO

CeZIbMOM CeMECTpe) HE 3a4TCHO

HToro 3a cemecTp (IUCIUATUINHY)
Ok3amen (7 cemectp), 3a4er (6
ceMecTp), KypCcoBO# MpoekT (7 cemecTp)

[TosydeHHBI COBOKYMHBIN pe3yabTaT KOHBEPTUPYETCS B MATUOAIILHYIO CUCTEMY OLIEHOK B
COOTBETCTBUHM € TaOIMLIEeH:

100-6anabHas cucremMa NATHOAILHAA CHCTEMA
IK3aMeEH 3a4er
OTJIMYHO
XOpOIIIO0
3a4TEHO
YIOBIIETBOPUTEIHHO
HEYIOBJICTBOPHTEIHHO HE 3a4TEHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'H

Peanmuzamust mporpamMmbl - TIpeycMaTpuUBaeT HUCIIOJNB30BaHWE B TIpoliecce OOydeHus
CIEYIOINUX 00pa30BaTEeIbHBIX TEXHOIOTHH:
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- aHaJIM3 OOHOBJIEHHS HOPMAaTHUBHOW JIMTEPATyphl, HOBBIX TEXHOJOTUH U METOAMK
pacyeToB;

- MOKCK ¥ 00paboTka nH(OpMAIIUHY C UCTIOIh30BaHHEM ceTu MHTepHeT;

- JMCTaHIIMOHHBIC 00pa30BaTe/IbHbIC TEXHOJIOTHH;

7. INPAKTUYECKASA IOATI'OTOBKA

IIpakTHyeckast HOArOTOBKA B paMKax y4eOHOH JUCLUIUIMHBI pean3yeTcs MpHU MPOBEACHUN
MPaKTHYECKUX 3aHATHH, Ja0OpaTOpHBIX pabOT M MHBIX AaHAJOTHMYHBIX BHUIOB Y4YeOHOM
JeATENIbHOCTH, MPEeayCMAaTPUBAIOLIMX Yy4yacThe OOy4YarOlIMXCs B BBINOJHEHUHM OTHAEJbHBIX
AJIEMEHTOB PadoT, CBSI3aHHBIX ¢ Oyaymiel MpodeCcCHOHATIBHON IeATEbHOCTHIO.

8. OPI'AHU3ALIUA OBPA3OBATEJIBHOI'O TPOUECCA JJIsA JIMIY C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbsA

[Ipu oOydyeHuu JHUI] C OrpaHUYEHHBIMU BO3MOXXHOCTSIMH 37I0POBbsi M HHBAaJIHJIOB
UCIIOJIB3YIOTCSL TTOAXObI, CIIOCOOCTBYIOIIME CO3JaHUI0 0e30apbepHOil 00pa3oBaTEIbHON CpEIb:
TEXHOJOrUN AuQdepeHInanud 1 UHIUBUIYaTbHOTO OO0y4YeHHs, TPUMEHEHHE COOTBETCTBYIOIIMX
METOJMK 110 paboTe C¢ WHBAIMIAMH, WCIOJIH30BAHUE CPEACTB JUCTAHIIMOHHOTO OOIICHUS,
MPOBEJICHUE JOMOIHUTEIBHBIX HHIUBUIYATbHBIX KOHCYJIbTAIMM MO HM3y4aeMbIM TEOPETUYECKUM
BOIIPOCAaM M TPAKTHYCCKUM 3aHATHSM, OKa3aHUE IMOMOIIU IPHU IMOATOTOBKE K IMPOMEKYTOUHON
aTTeCTallUU.

[Tpu HEOOXOAMMOCTH pabodvasi mporpamMma JTUCIUTUTHHBI MOXET OBITh alanTUpOBaHA s
obecrnieueHns 00pa30BaTeILHOrO MpoIlecca JTUIaM ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 37J0POBbS, B
TOM YHUCJIC JUIS TUCTAHIIMOHHOTO OOYYICHHUS.

Y4yeOHble ¥ KOHTPOJBHO-U3MEPUTENbHBIE MaTepuaabl NPEACTaBIAIOTCS B (dopMax,
JOCTYIHBIX JIJIS M3y4EHUS CTYJACHTAMH C OCOOBIMU 00pa30BaTEIbHBIMH MOTPEOHOCTSAMHU C YUETOM
HO30JIOTUYECKUX TPYII HHBAJIUIOB!

JIJIs TIONTOTOBKM K OTBETY HAa MPAKTUYCCKOM 3aHSITHH, CTYACHTaM C OTPaHUYCHHBIMH
BO3MOXXHOCTSIMHU 3[I0OPOBBSI CpeIHEE BpEeMsl YBEIUUYHUBACTCS 110 CPABHEHHUIO CO CPEIHUM BPEMEHEM
MOATOTOBKUA OOBIYHOTO CTY/ICHTA.

J71s CTYIEHTOB C MHBAJIUTHOCTBIO UM C OTPAHMYEHHBIMU BO3MOXKHOCTSIMH 3/10pOBbsI (hopma
MIPOBEJICHUS TEKYIICH U TIPOMEKYTOYHOM aTTECTAlNN YCTAHABIMBACTCS C YICTOM HHINBHTYaTbHBIX
NcUXo(U3NUECKUX 0COOeHHOCTEH (YCTHO, MUCHhbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIBIOTEpE, B
¢dbopMe TeCcTUpOBaAHUS U T.I1.).

[IpomexyTouHas arTecTalys Mo AUCHUUIIIMHE MOXET MPOBOAUTHCS B HECKOJIBKO JTAroB B
dopMe pyOeKHOT0 KOHTPOJISI IO 3aBEPIICHHIO HM3YYCHHS OTACIBHBIX TEM IUCHUIUIMHEBL. [Ipn
HEOOXOJUMOCTH CTYACHTY IMPEAOCTaBISIETCS AOMOJHUTENBHOE BpeMs Jisi TMOJArOTOBKM OTBETa Ha
3a4eTe WK IK3aMeHe.

Jlis ocyiiecTBiACHHUs] TPOLEAYP TEKYIIEro KOHTPOJS YCHEBAEMOCTH U MPOMEKYTOUHOU
aTTecTaiud OOyYaroONIMXCS CO3JAI0TCS, MPH HEOOXOIUMOCTH, (OHIBI OICHOYHBIX CPEJICTB,
aJanTUPOBAHHBIE JJIs JTUI] C OTPAHMYEHHBIMHA BO3MOXXHOCTSIMU 3/10POBbSI M TIO3BOJISIOIIUE OLIEHUTh
JOCTIIKEHUE WMH 3alUIAHUPOBAHHBIX B OCHOBHOW OOpPa30BaTEIBHOW IMPOTpaMMe pPe3yJIbTaTOB
o0ydeHus U YpOBEHb C(OPMHUPOBAHHOCTH BCEX KOMIIETEHIIMH, 3asBIEHHBIX B 00pa3oBaTeIbHON
mporpamme.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIJINHBI

XapakTeprucTUKa MaTepHaTbHO-TEXHUUECKOTO OO0ecredeHus: JUCIUILUIMHBI COCTABIsETCS B
cootBetcTBUH ¢ TpeboBanusimu ®I'OC BO.
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MaTepHaano-TeXHqucxoe obOecreyeHne JUCHUILNIMHBI ITPHU O6y‘ICHI/II/I C HCIIOJIB30BaHHUEM

TPAIULIMOHHBIX TEXHOJIOTHI 00YUCHHUS.

HaumeHoBaHUe y4eOHBIX ayANTOPHI,
JabopaTropuii, MacTepcKHx, 0NGINOTeK,
CIIOPT32710B, OMeIeHUi ISl XPAHCHUS U
NPOPHIAKTHYECKOT0 00CIY:>KMBAHUS Y4eOHOI 0
000py10BaHUS U T.II.

OcHalIeHHOCTh YYeOHBIX ayANTOPHI, 1abopaTopmii,
MACTEPCKUX, 0M0JIMOTEK, CHOPTHBHBIX 32J10B,
TOMeLIeHMil JJIsl XpaHeHUs U NPOPUIAKTHIECKOro
o0caaykuBaHus y4eOHOr0 060pyAOBAaHHS M T.II.

119071, r. Mocksa, yauna louckas, qom 39,

cTpoeHue 4

AyTUTOPHH JUTA TIPOBEIACHUS 3aHATHI
JIEKIIUOHHOTI'O THUIIA

KOMIUIEKT yaeOHO! Mebe,

TEXHUYECKUE CPEACTBa O0YUCHUsI, CITyKaIIne IS
MpecTaBiIeHns yueOHoi nahopManmu O0IbIIoNn
ayJIUTOPUH:

— HOYTOYK;

MIPOEKTOP

ayIUTOPUHU ISl TPOBEJCHUS 3aHATUN
CEMHUHAPCKOT0 TUIa, TPYIIIOBIX U
VHAVBUIYATBHBIX KOHCYJIBTAIUH, TEKYIIIETO
KOHTPOJIS ¥ IPOMEKYTOYHOH aTTeCTaINH

KOMIUJIEKT y4eOHoH MebenH,

TEXHUYECKUE CPEACTBa O0YUCHUsI, CITyKaIIne IS
MpecTaBiIeHus yueOHoi nHpopManuu O0IbIIoNn
ayUTOPUH:

— HOYTOYK,

IIPOEKTOP

MOMEILEHUS sl pabOTHI CO
CTHEeIUATM3UPOBAHHBIMU MaTepUATIAMH -
nmaboparopus

KOMIUIEKT yueOHol Mebenu,

TEeXHUYECKHE CPENICTBA OOYUCHUS, CITyXKAIIHE IS
MpecTaBiIeHus yueOHoi nHpopManuu O0IbIIoNn
ayJUTOPUH:

— HOYTOYK,

— TIPOEKTOP,

CIeUaIN3UPOBaHHOE 000PyI10BaHHUE:!

- CTeHI 10 OmpeAeNeHuI0 KO3 QHImeHTa

TETJIONPOBOJHOCTH TEIUIOU30JISILIMOHHOTO MaTepHaa
- CTEHJI 110 U3yUYCHUIO CI0KHOI0 TeII000MeHa
- CTeHI 10 OmpeAeNeHuI0 KO3 QUImeHTa

TEMIOOTAAYd OT TOPU3OHTANBHOW TPYOBl MpH
CBOOOTHOM JIBIDKCHHUH BO3TyXa
- CTeHJ 10 H3YYCHHIO TEIUIOOTAAud  MpHU

BBIHYXXJICHHOM ABMKCHUU BO3yXa

IomemeHust 111 CAMOCTOSITEIbHO Pa0oOThI
00y4aoIHnXCsl

OCHAIIIEHHOCTH MOMENIeHUH I CAMOCTOATE ILHOM
padoThI 00y4YaIOINXCS

YUTAJIBHBINA 3aJ1 OMOJIMOTEKU:

KOMITBIOTCPHA TCXHHUKA,
MMOJAKIIFOYCHHE K CECTH «I/IHTepHeT»

MaTepHaano-TeXHqucxoe obecrneucHue y‘le6H0ﬁ JUCIUITIIMHBI

npu  oOyueHHH C

HCIIOJIb30BAHUEM JJICKTPOHHOI'O 06y‘~I€HI/I$I U AUCTAaHIIMOHHBIX 06p330BaTeJ'II>HBIX TEXHOJIOTHH.

Heo0xoaumoe o6opynoBanue ITapameTpsl

TexHHUYecKHE Tpeﬁosa}ma

[lepconanbhsbiii koMmbloTep/ | BeO-0paysep

Bepcus nporpaMMHOTo o0ecrieueH st He

HOYTOYK/TIJIAHIIIET, uwke: Chrome 72, Opera 59, Firefox 66, Edge
Kamepa, 79, Sunexc.bpaysep 19.3
MHUKpPO(QOH, OnepannonHas cuctema | Bepcust mporpaMMHOTO oOecriedeHrs He
IUHAMUKH, ake: Windows 7, macOS 10.12 «Sierray,
JOCTyH B ceTb VIHTEpHET Linux

Beb-kamepa 640x480, 15 xaapos/c

Muxkpodon r000H

JlnHaMuKy (KOJIOHKH WK | JTF0OBIe

HAYIITHUKH)
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| CeTh (MHTEPHET) | ITocrosiuHas ckopocTh He MeHee 192 kbut/c |

TexHosornueckoe  oOeclieueHHE  pealM3alid  MPOrPAMMbI  OCYIICCTBISCTCS  C
UCTIOJIb30BAHUEM  DJIEMEHTOB  JJICKTPOHHOW  WH(POPMAIMOHHO-00pa30BaTEbHON  Cpelbl
YHUBEPCHUTETA.
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10. YYEBHO-METOJUYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHUE YUYEBHOM JUCHUITIUMHBI
T — Anpec caiita 9bC KosimdecrBo
Ne Ton HJIM JJIEKTPOHHOI'0 pecypca 9K3eMILTSIPOB B
ABTOp(BI) HaumeHoBaHMe U3IaHUA (yueoHuk, YII, HN3nareabcTBO -
n/n MIT u 1p.) H3TaHUS (3anonnaemcs 011 U30aHUIL 8 O0nb.IMoTexe
) 9J1eKIMPOHHOM 8U0e) YHuBepcurera
10.1 OcHOBHas nHUTEpATypa, B TOM YHCIIE HIEKTPOHHBIC N3TAHU
1 Coxomnos E. 4. ;l“:TnPJIIOQJHKaum 1 TETUTOBBIE M.: MDHI 2007 4
2 B3opos H.H., Temnosneprernyeckue M., JlernpoMOBITH3IAT
Anmndeposa AWM., | ycTaHOBKH M CHCTEMBI Vaebroe
Hemvkos B.E. u p. | sHEprocHabxeHus B 1991 25
TEKCTWJIBHOM nocobue
MTPOMBIIIUIEHHOCTH
3 Caconos A.IL COopHuK 337124 TIO Vaebioe M., DHeproatoMuzaaT
TemIo(GUKAUKN U TETUIOBBIM 1985 16
ceTsM mocoowue
10.2 JononHuTeNbHAs IUTEPATYPA, B TOM YHCIIE JIEKTPOHHBIE U3IaHUS
1 https://biblio-
Kapramos 5.M., Teopust TerIomMacconepeHoca: M: OO0 online.ru/viewer/teoriya-
YueOHoe .
Kynunos B.A., peleHue 3aay s HocoBHe «3narenbcTBO 2018 teplomassoperenosa-reshenie-
Kanamraukos B.B. | MHOTOCIIOWHBIX KOHCTPYKITHI Opaiit» zadach-dlya-mnogosloynyh-
konstrukciy-419565#page/1
2 https://biblio-
DIeKTPOIHEPTETHUECCKIE z;{ffé{;: - M: 000 online.ru/viewer/elektroenergetich
Knumona I'.H. CHCTEMBI U CETH. oMK HHOFO «31aTenbCTBO 2018 eskie-sistemy-i-seti-
Dueprocoepexenne 65 KanalfpnaTa IOpaiir» energosberezhenie-
414069#page/1
3 Breictpuukuii I'.®., S S— M: 000 https://blbl!o-
Tacanramxues OO01mas PHEpreTuKa: OCHOBHOE online.ru/viewer/obschaya-
akagemuueckor | «M3maTeabcTBO 2018 .
I''I'., KoxxnuenkoB | oOopynoBaHHe. . energetika-osnovnoe-
o OakanaBpuata | IOpaiiT»

B. C.

oborudovanie-425845#page/1

10.3 MeToauueckne Matepraisl (yKa3aHUs, PEKOMEHIAINY TI0 OCBOSHHUIO AucuuIuiHbl aBTopoB PI'Y mM. A. H. Kockiruna)
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Mapxkosa K.A.,
ITeppak I'.1.

HCcTOYHMKY B CHCTEMBI
TEII0CHA0KEHUS
npeanpusatuil. Koncnekt
JICKITUI

VYyebHoe
rmocooue

M.: MIYAT

2016

http://znanium.com/catalog/produ
ct/792227

Mapxkosa K.A.,
ITepax I'.H.

HcTouHuKy U CUCTEMBI
TETUIOCHA0KEHMS
npeanpuatuid. COOpHUK
3aJlaHUM Ha KYPCOBOM MTPOEKT
C IPUMEPOM PEIICHUS:
MeToudeckre yKa3aHus

Metonndueckue
yKa3aHus

M.: MTYIT

2016

https://znanium.com/catalog/prod
uct/792223

Mapxosa K.A.,
JIsxos M.B.

«VICTOYHUKH B CHCTEMEI
TEMI0CHA0KEHUS
MIPOMBIIUICHHBIX
PEINPUATHI:
METOJINYECKUE YKA3aHUS 10
HCITOJIb30BaHUIO
HOPMATHBHBIX JOKYMEHTOB
Ha MPaKTUYECKUX 3aHITHIX
Y B KYPCOBBIX ITPOEKTAX.»

\%0%

M. : I'BOY BIIO
«MI'TY nMm. A. H.
Koceirunay

2022

ITonamos B.B.

Hcrounuku u cuctemsl
TeII0OCHA0XKEeHU S
IPEANPUATUN

MY

M. : ®I'BOY BIIO
«MI'TY nMm. A. H.
Koceiruaay

2013

http://znanium.com/catalog/produ
Cct/466365
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11. HUHO®OPMALIUMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLHECCA

11.1. Pecypcsl 351eKTpOHHONU OMOINOTEKH, HHPOPMALIMOHHO-CIIPABOYHbBIE CUCTEMBI
1 npodeccuoHanbHble 0a3bl JAHHBIX:

Nenmm | DyekTpoHHBIE yueOHbIe U31aHNS, JIEKTPOHHbIE 00pa3oBaTelbHbIE pecypchl
1. «Znanium.comy» Hay4yHO-H3AaTeNbcKoro nentpa «Mudpa-M»
http://znanium.com/
2. Onexrponnsie n3nanusg «PI'Y nM. A.H. Koceirunay Ha mrardopme 3bC «Znanium.com»
http://znanium.com/
3. «3BC FOPAUT»Www.biblio-online.ru
4, O npegocTarieHny AocTyna Kk nHpopmanuonHo-anaautuyeckoit cucteme SCIENCE INDEX
(BKIIFOYEHHOTO B Hay4YHBI HHPOPMAIMOHHBIN pecypc elibrary.ru) https://www.elibrary.ru/
5. 9BC «Jlanb» http://www.e.lanbook.com/
6. 00O «HarmmonaneHas anekTpoHHas onommoreka» (HOB) http:/m306.pd/
Jorosop Ne 101/H9B/0486 — not 21.09.2018 .
7. Hayunas snexkrponnas 6ubnuoreka eLIBRARY.RU http://www.elibrary.ru/
JInuensuonHoe cornamenue Ne 8076 or 20.02.2013 r.
8. HDUWKOH http://www.neicon.ru/ Cornarmenne NeJIC-884-2013 or18.10.2013r
IIpodeccnonanbHbie 6a3bl JAHHBIX, MHPOPMALIMOHHBIE CIIPABOYHbIE CHCTEMbI
1. MexnyHnapoaHass — yHuUBepcadbHas — pedeparuBHas 0Oa3a gmamHeix  Web  of  Science
http://webofknowledge.com/
2. Mexnynapo/Hasi yHuBepcaibHas pedepaTuBHas 6a3a TaHHBIX SCOPUS https://www.scopus.com
3. http://arxiv.org — 6a3a JaHHBIX TOJHOTEKCTOBBIX AJICKTPOHHBIX MyOJIUKAINil HAYYHBIX CTATEH 10
¢du3uke, MaTeMaTHKe, UHPOPMaTHKE
4. http://www.garant.ru/ - CnpaBouno-npaBoBast cuctema (CIIC) «I"apanT», KOMILIEKCHAsI IPaBOBast
HNOAEPKKa NO0JIb30BaTeNed o 3aKoHoIaTeNnbCTBY Poccuiickoih @enepanuu
11.2. TlepedeHb NporpaMMHOro 0OECIIeUEHUS
Neni/m | IIporpamMmmHoOe oGecnieyeHue PEKBU3HTEI OATBEP:KAAIOLIErO
nokymenta/ CB0OOOIHO pacnipocTpaHsieMoe
1. Windows 10 Pro, MS Office 2019 KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
2. Mathcad KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
3. Matlab+Simulink KOHTpakT Ne 18-3A-44-19 ot 20.05.2019.
4. KOMITAC-3d-V 18 KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
5. AutodeskAutoCAD 2021 st yueOHBIX Horosop #110003456652 ot 18 derp. 2021
3aBEJICHNH, MOANHICKa K OeCCPOYHOH JTNIIEH3UU r.

PacmipocTpansieTcss cBOOOHO AJIst
AKKPEUTOBAHHBIX YUCOHBIX 3aBEICHUN



http://znanium.com/
http://znanium.com/
http://www.biblio-online.ru/
http://www.e.lanbook.com/
http://нэб.рф/
http://www.elibrary.ru/
http://www.neicon.ru/
http://webofknowledge.com/
https://www.scopus.com/
http://arxiv.org/
http://www.garant.ru/
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JUCT YUYETA OGHOBJIEHUI PABOYEM ITPOI'PAMMBI YUEFEHOM
JUCIHUIIVINHBI

B pabouyio mnporpammy y4eOHOM IUCHMIUIMHBI BHECEHBI W3MEHEHHUS/OOHOBIEHHUS H
YTBEP)KJCHBI HA 3aceaHuu Kaeaphl:

Ne rox XapakTep U3MeHeHHi1/00HOBIeHHIT HOMeEp NPOTOKOJIA
00HOBJICHHA € YKa3aHMeM pasjeJia H 1aTa 3aceJaHusl
PII Kadeapbl




