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1. OBIIUE CBEAEHUSA

VYyeOnast aucuurinHa «VICTOYHUKK M CHCTEMBI TETUIOCHAOXKEHUS» M3YydaeTcs Ha TPETheM Kypce
(JteTHsIsI ceccusl), Ha YETBEPTOM Kypce (3UMHSIS U JICTHSISI CECCHHM).
KypcoBoii MpoeKT — IpelyCMOTPEH Ha YETBEPTOM KypCe B JIETHIOIO CECCHIO.
dopmMa NPOMEKYTOUHOM aTTeCTALUNU:
DK3aMeH (4 Kypc JIETHSS CeCCUs)

1.1.  Mecto yuebHOU nuctuIuiinHbl B cTpykType OITOIT

VYueOHast qucuuIuinHa MICTOUHUKY M CHCTEMBI TEIIOCHA0KEHUS. OTHOCUTCS K 4YacTd, GOPMHUPYEMOi
YYaCTHUKAaMU 00pa30BaTeIbHbIX OTHOIIECHHH.
OCHOBOI Ui OCBOCHMSI JUCHMIUIMHBI SBISIOTCS PE3yJIbTaThl OOy4eHHUS MO MPEALISCTBYIOIINM
JUCLHUIITINHAM!

- TexHuyeckas TEpMOINHAMUKA;

- OCHOBBI HTH)XEHEPHOTO MTPOEKTUPOBAHUS TEIIJIOIHEPTETHUECKUX CUCTEM;

- MareMaTHYeCKHEe METO/IBI B TETIO(HU3HUKE U TETIOIHEPTeTHKE.

PesynbraTsl 00yueHust 10 yuyeOHOM TUCHUIIIMHE UCIIOIB3YIOTCS MPH U3YUYEHHUHU CIETYIOIUX
JUCLUTIINH:

- Opranu3zanys Ipou3BOJCTBA B IPOMBIIUIEHHON TEIJIO3HEPreTHKE.
PesynbraThl OCBOEHHMs Yy4yeOHOW JMCLMIUIMHBI B JajJbHEHIIeM OyIyT MCIOJIb30BaHbl MpU
BBINIOJTHEHUH BBIITYCKHOW KBaJIM(PUKALIMOHHOM pabOTHl.

2. HEJA W IIJIAHUPYEMBIE PE3YJbTATBI OBYYEHHMSI IIO
JTUCHUIJIMHE

LlenssMu u3ydyeHUs AUCUUILUIMHBI VICTOUHUKY U CUCTEMbI TEIJIOCHA0KEHUS SBIISIIOTCA:

- U3yYeHHUe MOHATUN KiaccupUKauM MOTpeOuTeNneil Tera M TEIUIOBBIX Harpy3ok
(oTomneHue, BEHTWISILMS, ObITOBOE ropsayee BogocHadxkenue (I'BC)), ronoBoro pacxonia TemioThl,
TUPABIMYECKOTO pacueTa pa3BETBIEHHBIX TEIUIOBBIX CETEH, TEIJIOBOIO pacyera CeTH,
TU/IPABIMYECKOI0 pPEXHUMa CHCTEMBbl TEIJIOCHAOXKEHMs, METOJOB pEryJUpOBaHUs TEIIOBBIX
Harpy3o0K, METOAMKH pacdyeTa BOJ0-BOJISHOTO MOJOTPEBATENS;

- M3y4YeHUE METOAMKH OCTPOSHUS TpaduKa MPOAOKUTEILHOCTH TEIJIOBOI HATrpy3KH;
rpauKoB pPEryJUpOBAaHUSA Pa3HOPOJHOW TEMJIOBOW HArpy3Kd, IbE30METpUYECKOro rpaduka,
THJIPABINYECKOM XapaKTePUCTHKU CUCTEMBI TEIUIOCHA0KEHNS,

- 0100 U30JIALIUH TEIUIOBOW CETH, HACOCOB (CETEBOTO U MOAMUTOYHOTO)

- (¢bopMHpOBaHHE HABBIKOB HAyYHO-TEOPETUYECKOIO IMOAXO0Ja K peIleHHI0 3ajaad
npoeCCHOHATBLHON HAMpPaBICHHOCTH M MPAKTMYECKOI0 MX MCIOJB30BaHUS B JajbHEHIIeH
poeCCHOHAIBHON JEATENHHOCTH;

- dhopmupoBaHre y OOyYarOMIMXCS KOMIIETCHIINI, YCTaHOBJICHHBIX 00pa30BaTEIbHOMN

nporpaMmmoii B coorsercteur ¢ @I'OC BO no naHHOM NHCLHUIUIMHE;
Pesynbratom o0ydeHus 1o yueOHOW TUCHUIUIMHE SBIISETCS OBJIaJIeHHEe 00yJaloIMMUCS 3HAHUSIMH,
YMEHHUSIMH, HaBBIKAMU M ONBITOM JIEATENBHOCTH, XapaKTepU3YIOIIMMH Iporecc (HOopMHUPOBAHUS
KOMIETEHIIMH 1 00eCreunBaOUMU JOCTHKEHUE TIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS y4eOHOM
JUCLUIUIAHBI.




2.1.

DopmMupyeMbIE KOMIIETECHIMN, HHAUKATOPBI JOCTUKEHHUS KOMIIETCHIIUH,

COOTHECEHHBIE C IUIAHUPYCMBIMU pE3yJibTaTaMH 06y‘IeHI/I}I 10 JUCLUIIIINHE.

Kox 1 HamMeHOBaHHE

Koa m HaumMeHOBaHHe

IInanupyemble pe3yJibTaThI

MIPOEKTHYIO U pabOUyro
JTOKYMCHTAIUIO HA
00BEKTHI
npodeccnoHaTbEHOMI
JEATEIbHOCTH

THITOBBIX METOJIOB PacuYeTOB
JUTSL TIPOCKTUPOBAHUSI
00BeKTOB npodeccnoHaTbLHON
JESITeTIBHOCTH

IK-3

Pa3pabatbiBaeT cxeMsl
pa3MenieHust 00bEKTOB
npodeccnoHanbHOM
NEeSTETLHOCTH B
COOTBETCTBUU C
TEXHOJOTUEN
MIPOU3BO/ICTBA

NJ-TIK-3.1

PazpaboTka 371eMeHTOB cXeM
pa3MenieHns 00HEKTOB
poheCCHOHATBHOMN
JIESITETIHHOCTH B COOTBETCTBUU
C TEXHOJIOTHEH TIPOU3BOICTBA

NA-TIK-3.2

[Ton6op crangapTHOTO
TEXHOJIOTHYECKOTO
o0opymoBaHUS P pacyere U
MPOEKTUPOBAHUHU OOBEKTOB
MPOMBIIUIEHHON
TEIUIODHEPTETUKH

WJI-TIK-3.4

BremmonHenue u oopmieHue
MPOEKTHOM TOKYMCHTAIIUH B
COOTBETCTBHH C
Tpe6OBaHI/IHMI/I HOPMAaTHUBHO-
TEXHUYECKUX JTOKYMEHTOB Ha
POEKTHYIO TOKYMEHTAIHIO

HHAUKATOpA 00y4eHus
KOMIIeTeHIMH
AOCTHKEHHSsI KOMIIETeHIIMH N0 JUCHHUILINHE
[1K-2 NJI-TIK-2.2 — IIpuMeHseT THUIIOBbIE METOAUKU
Cnocoben C60p 1 NOArOTOBKA UCXOJHBIX | pacyera CHCTEM TEILIOCHAOKEHHS
paspabarbiBaTh JIAHHBIX U UCIOJIb30BAHUE MPeNpUATHH (TOJOBON pacxo

TEIUIOTHI, THAPABINYECKUN pacyeT
Pa3BETBICHHBIX TEIUIOBBIX CETEH,
TEIJIOBOM pacyeT CeTH,
THIPaBIMYECKHI pacieT), METO0B
pEryIupoBaHus TEIJIOBBIX HAIPYy30K;
— AHanu3upyerT MoJyuyeHHbIE B
pacderax JaHHBIE U CTPOUT TpaduKu
MPOAOJIKUTENBHOCTH TETUIOBOM
Harpy3KH, TpaduKu peryIupoBaHHs
Pa3HOPOJIHOH TEIIOBOM HArpy3KH,
MbE30METPUIECKHIA TpaduK;

— Hcnone3yeT nosy4eHHbIE pacyeThl
IIpYA IPOEKTUPOBAHUU DJIEMEHTOB
TEIUIOBOU CETH B UX ONTHMAaJIHHOM
pa3MeIeHny;

— Bnageer naBpikamu moooOpa
000pyI0BaHUs TEIJIOBOH ceTH (BOIO-
BOJISIHBIE TTOI0TPEBATENH, HACOCHI),
BEIOOPA TETUTOBOW U3OIISIIUH TIPH
Pa3INYHBIX YCIOBHAX MIPOKIAIKU TPYO
TEIIOBOU CETH.

3. CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCHUILIUHBI

O61mas TpyA0EMKOCTh Y4€OHON AUCLIUITIMHBI IO y4eOHOMY IUIaHY COCTaBJISIET:

110 04HOHM opMe 00yueHus — 5

180

3.€. yac.

3.1.

(3aounas hopma 0OyUCHHS)

CtpykTypa yu4eOHOUN JUCITUTIINHBI IJIs 00YUYaOIIUXCS 110 BUJIaM 3aHSITHHA




CTpykTypa H 00beM JUCHHIIMHBI
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3.2

CtpykTypa yuyeOHON AUCIUIUIMHBI 711 00y4YaroIIUXCs M0 pa3jesiaM U TeMaM AUCHUILIMHBL: (3a0uHas hopma o0yueHus)

Ilnannpyemblie
(KOHTPOJIMpPYyeMbIe)

Bubl yueOHOH padoThl

KonTakTHasi padoTa

Pe3yJIbTATHI = Bujasl 1 gopMbI KOHTPOJILHBIX
OCBOEHHSI: o v = S % MepONPUSITHH, 06ecneqp‘l‘nalomne 1(1)
Kon(l,l)u HanmenoBanne pa3nelos, TeM; @ = g 2 o g : 5 COBOKYIHOCTH TEKYIIIMH KOHTPOJIb
(l)OpMP[pyCMOPI(I;lX) (opma(bl) IPpOMeKYTOUHOI aATTECTALMH g § = g § F = § yCIeBaeMOCTH;
Kor::;f::;::((:;) u § E E % g E g § § (opMBI IPOMEKYTOUHOTO KOHTPOJIS
JMOCTHIKEHHUS 2 = E S8 s s = 3 ycneBaeMoCTH
KOMIIETeH Ui & R & ila B & &
IlecToi cemecTp
[K-2: Pa3nen |. Cucrema tenmnocuadxenust (CTC) X X X X X
NA-TIK-2.2 Tema 1.1 2 ®DopMBI TEKYIIETO KOHTPOJIS
[K-3: Beenenue 1o paszzeny
WJI-T1K-3.1 Tema 1.2 0,5 2 1. Pewenue 3amau
WJI-TIK-3.4 Ce3oHHasl Harpy3Ka
Tema 1.3 1 4
I'paduk TETIIOBBIX HATPY30K
Tema 1.4 0,5 2
I'ogoBoit pacxox teria Ha CTC
[TpakTuueckoe 3anstue Ne 1.1 0,5 2
Ce3oHHas Harpy3Ka.
IIpaktuueckoe 3ansTue Ne 1.2 1 4
I'paduk TEMIOBBIX HATPY30K
[TpakTrueckoe 3anstue Ne 1.3 0,5 2
I"ogoBoii pacxon tema Ha CTC
[K-2: Paznea 1. PeryaupoBanue ornycka temia B CTC X X X X X DOopMBI TEKYIETO KOHTPOJIS
NJI-TIK-2.2 Tema 2.1 2 o pazneny Il:
IK-3: MeToabl peryaupoBaHus 1. Pemienue 3anaq
NA-TK-3.1 Tema 2.2 1 4
WA-TIK-3.4 I{eHTpaibHOE PETYINPOBAHKE 110 OTONUTEIBHON HAIPy3Ke
(mapansenpHas cxeMa)
Tema 2.3 1 4
LlenTpanpHOE KaYECTBEHHOE PETYINPOBAHUE 110 COBMEIIEHHOM
Harpyske. Orormenue u 'BC
Tema 2.4 2




Ilnannpyemblie
(KOHTPOJIMpPYeMbIe)

Bubl yueOHOH padoThl

KonTakTHasi padoTa

Buasl 1 ¢gopmMbl KOHTPOJIBHBIX

pPe3yabTaThl = Y
OCBOEHHSI: © o = 9 % MEpONPHUATHIA, oﬁecneqy‘l‘nalomne o
Kon(l,l)u HanmenoBanne pa3nelos, TeM; ® 2 g 2 e g : 5 o COBOKYIHOCTH TEKYIIIMH KOHTPOJIb
(l)OpMP[pyCMOPI(I;lX) (opma(bI) IpOMeKYTOUHOI aTTECTALMH g § = s g § E = g yCIeBaeMOCTH;
KomneTeHuuu (i) n =) = Z E_ ) =2 E & (opMBI IPOMEKYTOYHOTO KOHTPOJIS
HHAN S IODoE g 2 & S é = E S é ycIeBaeMoCTH
,[[OCTI/I)KeHlflﬂu é E‘ E é g I% = 8 g
KOMIIETCHIUH
OmnpeneneHne pacxoaa CETeBOW BOJBI 110 a0OHEHTaM 1
CYMMapHOT0
[IpaxTrueckoe 3anstue Ne 2.1 1 2
LeHTpanbHOE pEryIupOBaHUE MO OTONUTEIBHOM Harpy3Ke
(nmapasutenpHas cxema). [loctpoenue rpadukos
[Mpaktudeckoe 3ausiTue Ne 2.2 1 2
LeHTpanbHOE KAUECTBEHHOE PErYJIUPOBAHKE [10 COBMEILICHHOMN
Harpy3ske. Oromienne u 'BC. [TocTtpoenune rpadyukoB
[K-2: Paznen |1l. T'mapaBauvecknii pacuer X X X X X DOopMBI TEKYIIIETO KOHTPOJIIS
NI-TIK-2.2 Tema 3.1 1 4 o pazneny Il1:
IK-3: IlopsiioK rupaBIMYECKOro pacueTa paauanbHbIX BoasgHbeIXx TC 1. Pemenue 3amau
NI-TIK-3.1 Tema 3.2 1 4 2. MICHbMEHHBIA OTYET C Pe3yJIbTaTaMu
NA-TK-3.4 ITbe30MeTpudeckuii rpaduk BBITIOJTHEHHBIX SKCIIEPUMEHTAIHHO-
[Mpaktudeckoe 3ansitue Ne 3.1 1 4 NPAKTUYECKUX 3a[aHUi
[TopsioK THAPaBIMYECKOTO pacyeTa pauaibHbIX BoasHbIX TC
IIpaktuueckoe 3ansTue Ne 3.2 1 4
[Tre30MeTpUyecKuil rpaduk
Jlaboparophas padora Ne 3.1 3 2
Omnpe/eneHre NOCTPOSHHE MTbE30METPUIECKOTO TpaduKa
JaBJICHUSI ABYXTPYOHOU TETJIOBOM CETH 3aKPBITOI CUCTEMBI
TEIIOCHA0KEHUS
Jlaboparophas padota Ne 3.2 3 2
[HocTpoeHne nbe30MeTpUIecKOro rpaduKa JaBIeHHs
JIByXTPYOHOH TETJIOBOM CETH OTKPBITON CHCTEMBI
TEIIOCHA0KEHUS
HNTOI'O 3a TpeTnii Kype 6 6 6 54




Ilnannpyemblie
(KOHTPOJIMpPYeMbIe)

Bubl yueOHOH padoThl

KonTakTHasi padoTa

Buasl 1 ¢gopmMbl KOHTPOJIBHBIX

pPe3yabTaThl =
OCBOEHHSI: o ° = 9 % MepoNpUsITHii, 00ecreunBaloLue 1Mo
KOJ(BI) HanmenoBanne pasneJios, Tem; ® o E o g = 5 COBOKYIHOCTH TeKYIIHii KOHTPOJIb
dopmupyemoii(bix) (opma(bI) IpOMeKYTOUHOI aTTECTALMH g o ?i s g 2 % = § yCIeBaeMOCTH;
KomneTeHuuu (i) n =) E g E_ ) E S E & (opMBI IPOMEKYTOYHOTO KOHTPOJIS
HHAN S IODoE g 2 & S é = E S é ycIeBaeMoCTH
,[[OCTI/I)KeHlflﬂu é E‘ E é g I% = 8 g
KOMIICTCHIIMH
YeTBepThlil KypC 3MMHSAS CeCCHS
3adet (YeTBEPTHIM KypC 3UMHSISI CECCHSI) X X X X 4 3ader 1o pe3yiabTaTaM BBIMOJTHEHHBIX
3alaHui
[1K-2: Paznen V. M3oas1us 4 Tem10Boii pacuer X X X X X DOpMBI TEKYIIETO KOHTPOJIS
NJI-TIK-2.2 Tema 4.1 1 4 o pazzeny I1V:
IK-3: W3onsmus 1. KOHTpOJIbHAS paboTa
NA-TIK-3.1 Tema 4.2 1 5 2. MUCHMEHHBIN OTYET C pe3yIbTaTaMH
N/1-11K-3.4 Tennosoii pacuer BBITIOJTHEHHBIX KCTIEPUMEHTAIFHO-
[IpakTuueckoe 3ansatue Ne 4.1 1 4 NPaKTHYCCKUX 3aJaHHH
H3onsamms
[Ipaktuueckoe 3ansatue Ne 4.2 1 4
TenoBol pacuer
JlaGoparophast padorta Ne 4.1 3 4
Omnpenenenre 1 UCCIeI0BaHUE COTTPOTUBICHUS CETH OTKPBITON
CHCTEMBI TeTJIOCHAOKEHUS
[K-2: Paznen V. I'mapasianyeckuii peskum CTC X X X X X POopMBI TEKYIIETO KOHTPOJIS
WJI-TTK-2.2 Tema 5.1 1 4 o pasmeny V:
MK-3: I'mapasnnyeckast xapakrepuctuka CTC 1. Pemmienue 3amay
WJI-T1K-3.1 Tema 5.2 1 4 2. MUCbMEHHBIN OTUYET C pe3yabTaTaMu
W/-TIK-3.2 I'uapaBiaryeckas XapaKTepUCTHKA HAcoca BBITIOJIHEHHBIX KCIIEPUMEHTAIBHO-
W-TIK-3.4 Tema 5.3 1 4 MPaKTUIECKUX 3aTaHIi
ITocTpoeHne COBMECTHOW XapaKTEPUCTHUKU CETH U
TUAPABIMUYECKON XapaKTEpUCTUKH Hacoca
IIpakTuueckoe 3ansatue Ne 5.1 1 4
I'mapasnnueckast xapakrepuctuka CTC
[TpakTrueckoe 3aasitue Ne 5.2 1 4




Ilnannpyemblie
(KOHTPOJIMpPYeMbIe)

Bubl yueOHOH padoThl

KonTakTHasi padoTa

Buasl 1 ¢gopmMbl KOHTPOJIBHBIX

pPe3yabTaThl =
OCBOEHHSI: o ° = S % MepONPUSITHH, 06ecneqp‘l‘nalomne 1(1)
KOJ(BI) HanmenoBanne pasneJios, Tem; ® o E o g = 5 COBOKYIHOCTH TEKYIIIMH KOHTPOJIb
dopmupyemoii(bix) (opma(bI) IpOMeKYTOUHOI aTTECTALMH g o ?i s g 2 % = § yCIeBaeMOCTH;
KOMIeTeHnuu(if) u Eﬁ E E ;._ E? E E § g ¢opMBI IPOMEKYTOYHOI0 KOHTPOJIS
o E | 2F | 82| 25 |2 yenesaewmocti
KOMIIeTeH i = E s Sl B = OB
I'mapaBnudeckasi XapaKTepPUCTHKA Hacoca
[Mpaktuuaeckoe 3austue Ne 5.3 1 4
ITocTpoeHue COBMECTHOU XapaKTEPUCTUKH CETH U
THUAPABIMYECKON XapaKTePUCTUKH Hacoca
Jlaboparophas padora Ne 5.1 3 4
Hccnenopanre (hyHKIIMOHUPOBAHUS CUCTEMBI TETLIOCHA0KECHUS
abOHEHTa C MePUOINIECKON ToJadel TeTIOTHI
[1K-2: Pa3nen VI. Pacuet BOI0-BOASIHOTO MOAOrpeBaTe/Isi X X X X X DOpMBI TEKYIIETO KOHTPOJIS
NA-TIK-2.2 Tema 6.1 0,5 2 1o pasueny VI:
IK-3: Pacyer Bo10-BOTHOTO TTOIOTpEBATENS BKIFOUEHHOTO Ha 1. Pemenue 3amay
WJI-TIK-3.1 a0OHEHTCKOM BBOJIE T0 MapaJuIeIbHON cXeMe
UJ-TIK-3.2 Tema 6.2 0,5 2
NA-TK-3.4 PacueT BOJ0-BOASHOIO MOJ0IPEBATENS BKIKOYEHHOTO 10 2-X
CTYIIEHYATOM IOCIEA0BATEIbHOM CXEME
IIpakTrueckoe 3anstue Ne 6.1 0,5 2
Pacuet Bogo-BOITHOTO TTOIOTpEeBATENS BKIFOUEHHOTO Ha
a0OHEHTCKOM BBOJIE IO MapaJIeIbHON cXxeMe
[TpakTrueckoe 3anstue Ne 6.2 0,5 2
Pacuet Bogo-BOITHOTO TTOIOTpEBATENS BKIFOYEHHOTO IO 2-X
CTYNIEHYATOM NOCIEA0BATEIbHOM CXEME
YeTBepThlii KYPC JICTHSS CECCHSA
IToBTOpEHME MaTepraia 3a Kype X 2 X X X
BrinonHeHne KypcoBOro npoeKTa X X X X 18 3alllMTa KYpCOBOTO MPOEKTA
OK3aMeH X X X X 9 9K3aMEH 10 OmieTam
HUTOI'O 3a yeTBepTHIii KypC 6 6 6 X 88
NUTOI'O 3a tucOMILUIHRY 12 14 12 X 142




3.3.  Kparkoe conepkanve y4eOHON TUCIUTLTUHBI
Ne i Haumeropanue pasiena u Copnep:kanue pa3gesia (TeMbl)
TEMbl THCHUIIJIMHBI
Paznen | Cucrema temocHadoxenusi (CTC)
Tema 1.1 Brenenue Haznagenne CTC. Knaccudukanms morpeduTenei Temna u
TEIIOBBIX HArPy30K.
Tema 1.2 Ce3oHHas Harpy3ka Cezonnas Harpyska (Otoruienue, Bentumsanus, ['BC)
Tema 1.3 I'paduk TEMIOBBIX HATPY30K MeToarka noCTpoeHHsl rpadyKa TEIIOBBIX HarPy30K.
Tema 1.4 T'omoBoit pacxon Teruia Ha I'padugeckuii cmocod HaXOXKIASHUSA TOAOBOTO pacxoaa
CTC temia Ha CTC
Pazgean Il PerysmpoBanue ornycka temia B CTC
Tema 2.1 MeToapl peryaupoBaHust CriocoOs1 perynupoBanus. LleHTpanbHOE Ka4eCTBEHHOE
perynupoBaHre OJHOPOTHON TETUTOBON HArpy3KH (C
YYT'YHHBIMH PaJuaTOpaMH ¥ BOAOBO3LYIIHBIMU
KajopudepaMu B Ka4eCTBE OTOMUTENHLHOTO PHOOpa).
KonnuecTBeHHoe perynupoBaHue OJHOPOIHOMN TETIOBOM
Harpy3ku. KauecTBeHHO-KOJIMUECTBEHHOE PETyIUPOBaHUE
OJTHOPOJHO# TEIUIOBOH Harpy3ku. Beibop metona
pEryJIupoBaHus U cXeMa MPUCOSANHEHNS AO0OHEHTA.
Tema 2.2 LenTpanpHoe perynupoBanue | Meroauka pacuera. [ToctpoeHue rpaikoB Ha OTOIUICHHE,
[0 OTOIUTEILHON Harpy3Ke BeHTWsILUIO U ['BC.
(mapansenpHas cxema)
Tema 2.3 IleHTpasIbHOE KaUECTBEHHOE Mertonuka pacueta. [loctpoenue rpadukoB Ha
peryJupoBaHue 110 otoruienne+I' BC u BeHTHIIAIMIO.
COBMEUICHHOM Harpy3kKe.
Otomienne u I'BC
Tema 2.4 Onpenenenue pacxoaa Meroauka pacyeTa
CETeBO BOJIBI 10 aOOHEHTaM U
CYMMapHOTO
Paznen |11 | F'uagpaBauyeckuii pacuer
Tema 3.1 Ilopsinok ruapaBIMYECKOrO 3agaya rupaBIMuecKoro pacuera. Buabl u koHdurypanus
pacuera paguanbHBIX BOASHBIX | TEIOBBIX ceTell. [lopsmok rumpaBIueckoro pacuera
TC paguaibHBIX BOJIHBIX TC.
Tema 3.2 [Tre3oMeTpuyecKuii rpadux Mertoarka OCTpOeHHs MEE30METPUIECKOTr0 Tpaduka
Paznen IV | M3oasinus U TemioBoii pacuer
Tema 4.1 N3onsuus 1. Ha otkpeiToM Bozayxe 2. beckananbHo B rpyHT 3. B
HEMPOXOJHBIX KaHanax 4. B mpoxoHBIX KaHaJaX.
Tema 4.2 TenoBoii pacuet Mertoauka pacueta. [logzemusiii Tpy6orpoBoj. KanansHast
OJITHOTPYOHAas M ABYXTpYOHas MPOKJIaIKa.
Paznen V I'mppaBanuecknii pexum CTC
Tema 5.1 I'mapaBnndeckas Onpenenenne paboyeil TOUKH CUCTEMBI TETJIOCHA0KEHHS.
xapakrepuctuka CTC
Tema 5.2 I'mnpaBnuyeckas Crioco0sI TprCOeTMHEHMS HACOCOB.
XapaKTepPHCTHKa Hacoca
Tema 5.3 ITocTpoeHre COBMECTHOM ITocTpoeHne COBMECTHOM XapaKTepUCTHKH. BrIOOD
XapaKTEePUCTUKU CETH U CETEBOT0 U MOAMUTOYHOI0 HACOCOB.
TUAPABIAYECKON
XapaKTEepPHCTUKH HAacoca
Paznen VI | Pacuer Bomo-BoAsiHOTO mogorpeBaTeis
Tema 6.1 PacueT Bog0-BOJIIHOTO Meroauka pacuera

MOA0TPEBATENS BKIIOUEHHOTO
Ha aDOHEHTCKOM BBOJIE TI0
rapajulesibHON cxeme




Tema 6.2 Pacuyet Bogo-BOASTHOTO Mertoauka pacuera
MTOIOTPEBATENS BKIIFOUCHHOTO
o 2-X CTyneH4YaTon
IMOCJICIOBATEILHOM CXEeMe

3.4. Opranuzaius caMOCTOATEIbHONU paboThl 00yYaIOLUXCS

CamocrosarenbHas paboTa CTyJeHTa — o0s3aTeNbHass 4acThb O0Opa30BaTEIbHOIO Mpoliecca,
HarpasJIeHHas Ha pa3BUTHE TOTOBHOCTH K MPO()ECCHOHANBHOMY M JITYHOCTHOMY CaMOOOpa30BaHHIO,
Ha IPOCKTUPOBAHUE JTAJIbHEHUIIEr0 00pa30BaTEeIbHOr0 MapIIpyTa U MPOPeCCHOHAIBHON Kaphephl.

CamocrosiTenbHas padoTa 00y4Jaronuxcs Mo AUCHUIUIMHE OPraHN30BaHa KaK COBOKYITHOCTb
ayJMTOPHBIX W BHEAYJUTOPHBIX 3aHATHH W padoT, O00ECICUMBAIOIIUX YCIEIIHOE OCBOCHHE
JIMCIIUTIIHHBL.

AynuTopHasi caMOCTOSATENIbHAsE PaboTa OOYYaIOMIMXCs 10 JUCUUILIMHE BBIMOJIHSACTCS Ha
y4eOHBIX 3aHATUSAX TIOJ PYKOBOJACTBOM IIperojaBarels M IO €ro 3aJaHuio. AyIUTOpHas
caMocTosATelIbHas paboTa 00YYaIOIIMXCsl BXOAUT B OOIINI 00beM BPEeMEHH, OTBEACHHOTO YYCOHBIM
IUIAHOM Ha ayIUTOPHYIO PaboTy, U PeriIaMeHTUPYETCs pacliuCaHueM y4eOHBIX 3aHATHH.

BueaynuropHas camocTosiTelIbHas padoTa 00ydJaronuxcs — IUIaHUpyeMasi yaeOHast, HayqHO-
HCCIIeI0BATEbCKAs, IPAKTUYecKasi paboTa 00y4JaromuXcs, BBIOJIHAEMasi BO BHEAY IUTOPHOE BPEMsI
0 3aJIaHUIO M IIPU METOJUYECKOM PYKOBOJCTBE IIPENOJaBaTeNsl, HO 0€3 ero HEeNOCpPEeICTBEHHOIO
y4JacTusi, pacliCaHHeM Y4eOHbIX 3aHATUH HE PErJIAMEHTHPYETCH.

BueayauropHas camocTosiTenbHast paboTa 00y4yaronuxcsi BKJIIOYaeT B ce0si:

- MOJrOTOBKY K JICKIMSM, MPAKTHYECKUM W J1a0OPaTOPHBIM 3aHATHSM, 3adeTaM,
9K3aMeHaM;

— M3y4eHHEe Y4eOHBIX OCOOUI;

- M3y4YCHUE Pa3/IeioB/TeM, HE BHIHOCHMBIX HA JICKIIMU M TPAKTUUECKHE 3aHITUS

- MOJI'OTOBKA K BBIITOJHEHHUIO JA0OPATOPHBIX pabOT M OTYETOB IO HHUM;

- BBIIIOJTHEHUE KYPCOBOT'O MPOCKTA.

CaMmocrosiTenbHass paboTra o0y4aromMXcsi € ydacTHeM IpernojaBaTens B (opme HHON
KOHTAKTHOM paboThl MpexycMaTpuBaeT TPYNIOBYH0 M (WIM) HHAMBUAYyaJbHYIO palboTy C
00yJaroOIIMMUCS U BKJIIOYAET B ceOs:

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

HepequL paSI[CJ'IOB/TeM/, MNOJIHOCTBKO HJIM 4YaCTHYHO OTHECCHHBIX Ha CaMOCTOATCIIBHOC
HN3YYCHHUC C MOCICAYIOIUM KOHTPOJICM: OTCYTCTBYIOT.

3.5. [IpuMeHeHHE 2IEKTPOHHOTO 00YUCHHUsI, TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX
TEXHOJIOTUN

[Ipn peanuzanuu nporpamMmbl y4yeOHOW JUCHUIUIMHBI/YYEOHOTO MOJYJIs 3JIEKTPOHHOE
o0yuyeHHe U TUCTaHLMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUN HE TPUMEHSIOTCS.
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4. PE3YJbTATbI OBYYEHMS 110 JUCHUIIJIMHE, KPUTEPUN OLIEHKH YPOBHSI COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U LIKAJIA ONEHNUBAHUA

4.1. CooTHeceHue IIaHUPYEMBIX Pe3yIbTaTOB 00YUYEHUS C YPOBHIMU CHOPMHUPOBAHHOCTH KOMITETEHIUU(11).

Ypoenu Hrorosoe Ounenka B . IMoka3aTenn ypoBHs chopMUPOBAHHOCTH
copMHUpPOBAHHOCTH KOJINY€eCTBO NATHOANILHOU = = —
. YHUBEPCAJIbHOM(-bIX) o0menpogeccHoOHAILHOM(-bIX) npogpeccuoHAIbHON(-bIX)
KOMIeTeHnu (-if) 0aJ1J10B cucreme N . »
. KOMIIeTeHumu(-it) KOMIIeTCHIM I KoMIeTeHunu(-i)
B 100-6anabHOM 10 pe3yJibTaTaM K2
cucreme TeKyled u ‘
Y " VJI-TIK-2.2
10 pe3yJbTaTaM NMPOMeKyTOTHOM IIi.3:
TeKyulei u aTTrecTaluu e
NMPOMeKYTOUHOMH WJI-TIK-3.1
aTTecTALMU NJ-11K-3.2
N/-T11IK-3.4
BBICOKUH OTJIMYHO - OO6ygarommuiics:

— MICYEPIIBIBAOLIE M JIOTHYECKU
CTPOMHO U3NaraeT yueOHbIN
MaTepHal, YMEeT CBI3bIBATh
TEOPHIO C MPAKTUKOM, CIIPABISIETCS
C peleHreM 3a1a4
poheCcCHOHATLHOM
HaIpaBICHHOCTH BEICOKOTO
YPOBH: CIIO)KHOCTH, IPAaBUJIIBHO
000CHOBEIBAET MPHHATHIE
PEIICHHST;

— HCHOJNB3YyeT Bce TpedyeMble
HOPMAaTUBHEIC JJOKYMEHTEI;

— Oe3ommb04HO moadupaeT
METOJIMKH pacyera;

—  BIAJECT HABBIKAMHU
MOCTPOSHUS rpauKoOB Ha
OCHOBaHUH PE3yJbTATOB PACUETOB;
— moxabupaer Tpedyemoe 1o
pacuety obopynoBanue 6e3
OIIMOOK;
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— CBOOOJTHO OPUCHTUPYETCS B
y4eOHOU U MPOo(HeCcCHOHATBHOM
JUTEpaType;

JlaeT pa3BepHYTHIE,
HCUEpIIbIBAIOIIHE,
po(heCCHOHATEHO TPaMOTHEIE
OTBETHI Ha BOIPOCHI, B TOM YHCIIE,
JIOTIOJIHUTEIIbHBIE.

MOBBITIIEHHBIA

XOPOIIIO

OOyyaromuics:

— JOCTaTOYHO MOIpOOHO,
rPaMOTHO U 110 CYIIECTBY U3JIaraer
M3yYCHHBIA MaTepuall, IPUBOIUT U
pacKpBIBacT B TE3UCHOU GopMme
OCHOBHBI€ TIOHSTHS;

— HCIOJB3YeT Bece TpeOyeMble
HOPMATUBHBIC JJOKYMEHTHI;

—  JIOIyCKaeT MHHHMYM OIIHOOK
[pY TTOA00PE METOTUK pacuera;

—  BJIajIeeT HaBBIKAMHU
MMOCTPOCHUS rpa(UKOB Ha
OCHOBaHUH PE3YJIbTATOB PACUCTOB
C HE3HAYUTEIbHBIMH OLIMOKAMH;
— moadupaet Tpedyemoe 1o
pacuety obopynoBanue 6e3
OIINOOK;

— BBIJCIACT
MEKIUCIUIITIMHAPHBIC CBA3U,
Paclo3HAET U BBIICISIET SJIEMEHTI
B CHCTEME 3HAHUIA, IPUMEHSIET UX
K aHaJIM3y MPaKTHKUY;

— TPaBHWIBHO MPUMEHSET
TEOPETUUCCKHUE TOJI0KEHHS TIPU
PEILICHUN MPAKTUICCKUX 33129
poheCcCHOHATBHOM
HAIPaBICHHOCTH Pa3HOTO YPOBHS
CJIO)KHOCTH, BJIQJICET
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HEOOXOJUMBIMU JUIS 3TOTO
HaBBIKAMH U IPUEMAMH;

— JIOIyCKaeT eUHUYHbIE
HerpyOble OIMOKY;

— JOCTaTOYHO XOPOILO
OpHUEHTHUpYETCs B y4eOHOIl 1
npodeccnoHaIbHON JIUTEpaType;
OTBET OTPaKaeT 3HAHUE
TEOPETUUECKOTr0 U MPAKTHUECKOT0
MaTepuana, He JI0IycKas
CYLIECTBEHHBIX HETOYHOCTEH.

0a30BBIH

YAOBJIETBOPUTEIHHO

OO0yuaromuics:

— JIEMOHCTPHUPYET TCOPETUICCKUE
3HAHHUSA OCHOBHOTO Y4eOHOTO
MaTepHaia JUCIMIUINHBI B 00beMe,
HEOOXOJMMOM JIJIs TATbHEHIIIEr 0
ocoenus OIIOIT;

— HCIOJB3YEeT HE Bce TpeOyeMbie
HOPMATUBHBIC JJOKYMEHTHI;

—  JomycKaeT ONIMOKH TIpH
moI00pe METOIMK pPacyeTa;

— BIAJECT HABBHIKAMH
MOCTPOCHUS rpauKOB Ha
OCHOBaHHUH PE3yJIbTATOB PACUCTOB
TOJBKO YaCTHYHO;

— JIOITyCKaeT OLINOKHU MpH
nondope TpedyeMoro
000pyIOBaHUS;

— TIOKa3bIBaeT 3HAHUSA B O0JIACTH
pelieHus 3a1ay 10 U3y4EHHOMY
MaTepraTy ¢ OIMOKaMH;

— JIEMOHCTPHUPYET
(bparmeHTapHbBIE 3HAHUS OCHOBHON
Y4eOHOM JIUTepaTyphI IO
JYCHUIUIMHE;
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- OTBET OTpakaeT 3HAHMA Ha
0a30BOM YPOBHE TCOPETHUCCKOTO U
MPaKTUIECKOT0 MaTepHraja B
00BeMe, HEOOXOTUMOM JIJIS
JanpHenIel yaeonl u
MIPENICTOAIICH PabOTHI 1O
npoduiro 00ydYeHusl.

HHU3KUH HEYIOBJICTBOPUTENIBHO | OOyuaromuiics:

—  IEMOHCTpHpPYET (hparMeHTapHbIE 3HAHKS TEOPETHYECKOTO U MPAKTUIECKOro MaTepraa, J0IMyCKaeT
rpyOBIe OIMOKY TPH €r0 M3JI0KCHUH Ha 3aHATHAX U B XOJIC TPOMEXYTOYHOU aTTECTAIUU;

—  HCIBITBIBACT CEPhE3HBIE 3aTPYIHEHHUS B IPUMEHEHNH TEOPETHIECKUX MTOTOKEHUH TIPH PEIICHUN
MPAKTUYECKUX 3a/1a4 IPO(eCCHOHATIBHOM HATPABICHHOCTH CTAHAAPTHOTO YPOBHS CIIOKHOCTH, HE
BJIaJieeT HEOOXOAUMBIMHE JJIsl 3TOTO HABBIKAMU M IIPUEMAaMU;

—  BBINOJHAET 33aHUs TOJIBKO 10 00pasily ¥ [0 PyKOBOACTBOM IIPEIIOAaBATEIS;

—  HE YMEeT I0JIb30BaThCs CIIPABOYHBIMH MaTePHATIaMU U HOPMATHBHBIMH JJOKYMEHTAMHU

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

S. OIEHOYHBIE CPEIACTBA [J TEKYHIEITO KOHTPOJISA YCIEBAEMOCTH W IIPOMEXYTOYHOM
ATTECTALUH, BKIIOYASA CAMOCTOSATEJBHYIO PABOTY OBYUYAIOIIIUXCA

ITpu npoBeeHUH KOHTPOJIS CaMOCTOSITEIbHON pabOThl 00yYarOIUXCsl, TEKYILEro KOHTPOJIS U MPOMEXYTOUHOM aTTecTaluu 1Mo yuyeOHOM AUCHUIITUHE
WcTouHuKY ¥ CUCTEMBI TEIUIOCHA0KEHUS MTPEANPHUATHI TPOBEPSETCs ypOBEHb C(HOPMUPOBAHHOCTH y 00yUYaIOIIMXCsl KOMIETEHIIMN 1 3aIlJITaHUPOBAaHHBIX
pe3yabTaTOB 00y4EHUs O AUCLUILIMHE, YKa3aHHbIX B paz/elie 2 HacTOosIIEeH MporpaMMBbl.

5.1.  @opMmbl TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH, IPUMEPHI TUIIOBBIX 3aJaHUN !

Ne @opMBI TEKYIIero KOHTPOJIs IIpuMepbI THIOBBIX 3aJAHUI
Pemenue 3amau 3aganue: paccuuTarh TerioBble Harpy3ku no CTC Ha oTomnenue, BenTwanuio, I'BC. Onpenenutsb
o paszzeny: CucreMa TeIIOCHA0KEHUST | MaKCUMaJIbHYI0 CYMMapHYO Harpy3Ky npu tHo. [TocTponTs rpadvk TEIIOBBIX HATPY30K M HAa €0 OCHOBAaHUU
(CTC) ONpeAeuTb ro1oBoi pacxox temiotsl Ha CTC.

Bapuant Nel. Cucrema TtemnocHaOxeHusi T.ExarepunOypr BkiowaeT B ce0sl cieayromue
notpebutenu: 1) ['octunutia (30x40x20) na 300 genoBek- aboueHT A 2) Llex (100x30x10) ¢ TpexcMeHHBIM
pexumoM pabotel o 400 uyenoBek B cMeHy — aboHeHT B (otomurenpHas xapaktepuctuka: qo = 0,3 ,
BeHTWIsIIMOHHAS: B = 0,2 , TexHOonornveckas Harpyska Qt = 5500 kBT, Temossiaenenns Q1B = 1400 kBT)
3) Teatp (200x60x30) Ha 1500 yenorek- aboHeHT C 4) Napax (60x60x20) na 100 yenoBek- aboHeHT D
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Ne it

DopMBbl TEKYLIET0 KOHTPOJISI

IIpumepsbl THNIOBBIX 3aJaAHUI

Bapuant Ne2. Cucrema TemocHabxenus r.Kaparan/a BKIIFO9aeT B ce0sI CIIeTyONINe TOTPEOUTENH:
1) Ionmuknmuanka (50x30x30) Ha 250 uyenoBek- abGoneHnt A 2) IIpommpenmpustue (150x30x20) ¢
JBYXCMEHHBIM PeKUMOM padoThl o 500 yenoBek B cMeHy — aOOHEHT B (oTommTenpHast XapakTepUCTHKA: (O
= 0,32, searwranuonHas: B = 0,28 , rexHonmormyeckas Harpyska Qt = 3500 kBr, Termossiaenenus QT =
2400 xBT) 3) bans (50x25x15) na 50 gemoBek - adoneHt C 4) Xwmibie noma — 3 mr (160x60x70) Ha 300
YyeJIOBEK KaKIbIi - aboHeHT D

BapuanTt Ne3. Crucrema TemmocHa0KeHHs T. Y TbTHOBCK BKIIIOUAET B ce0s1 CIIeIYIOIINE TOTPEONTEIH:
1) Obmexutue (90x70x80) na 750 yemoek- aboneHT A 2) Llex (180x70x25) ¢ IByXCMEHHBIM PEKUMOM
pabotel o 800 yenoBek B cMeHYy — ab0HEHT B (oTonutensHas xapakrepuctika: qo = 0,3 , BeHTUIIAUOHHAS:
g = 0,3 , rexHonoruueckas Harpy3ka Qt = 3000 kBt, Temnossiaenenus Qts = 2000 kBt) 3) Jlom KynbTypbl
(80x70x20) Ha 200 genmoBek- aboneHnt C 4) UnctutyT 3m0poBes (120x80x100) ra 250 genoBek- aboneHT D

Bapuant Ne4. Cucrema teriocHaOxenus r.Kaparanaa BKIIIoUaeT B ce0s CIIeIYIONIUE MOTPEOUTEIIH:
1) Herckuit can (50x30x40) ma 100 ugenoBek- aboneHT A 2) IIpommpenmpustue (190x110x20) ¢
TPEXCMEHHBIM peXHMOM paboThl 1o 330 yenoBek B cMeHy — aboHeHT B (oTomuTenpHas XapakKTeprCcTHKa: 4O
=0,31, BenTwisauuoHHas: qB = 0,25 , TexHonoruueckas Harpy3ka Qt = 1800 kBr, termnoBsiaenenus QB =
2000 kBT) 3) Marasun (200x200x30) Ha 250 uenoBek- aboneHT C 4) [Ipauyeunas (100x50x10) na 30
yenoBek- aboHeHT D

Bapuant Ne5. Cuctema terutocHaOxeHus T.Yda BKItoyaeT B cebs creayromie motpedurenu: 1)
Kunotearp (210x150x50) Ha 450 yenoBek- aboHeHT A 2) Ilex (250x110x20) ¢ TPEXCMEHHBIM PEKUMOM
pabotel mo 1100 dyemoBek B cMeHy — aOoHeHT B (oTomutenbHas xapakrtepuctuka: dqo = 0,39
BeHTWIsILMOHHAs: B = 0,29 , TexHomornyeckas Harpy3ka Qt = 5500 kBrt, TeroBeinenenust QrB = 6400
kBT) 3) Hlkona (150x80x40) Ha 550 uenoBek- aboneHt C 4) IlIkoma (150x80x40) Ha 550 yenoBek-aOOHEHT
D.

Pemrenue 3agau
o paszaeny: PeryiaupoBaHue oTmycka
Tema B CTC

BapuanT Nel. [ToctpouTs rpaduiki TeMIepaTyp U OTHOCHTEIBHBIX SKBHBAJICHTOB Pacxoa
CEeTEeBOM BOJIBI HA OTOIUICHUE, BeHTHIIIMIO, [ BC npu neHTpanbHOM Ka4eCTBEHHOM PEryJIMPOBaHHU T10
OTOMHUTENLHON Harpy3ke. CxeMa MpUCcOeIMHEHUS] OTOMUTEIBHON YCTAHOBKY - 3aBUCHMAs CO CMEIIEHHEM
Ha aboHeHTcKOM BBOJIe. YcranoBka I'BC no nmapasiensHoii cxeme. T4, = 150, 75, = 70, 8’ = 25,
ExarepunOypr, mex

Bapuant Ne2. [ToctpouTts rpaduku TeMiiepaTyp 1 OTHOCUTEIBHBIX IKBHBAJIEHTOB pacxoa
CETEBOI BOJIBI Ha OTOIUICHHE, BeHTWIALMIO, ' BC npu eHTpaabHOM KauyecTBEHHOM PETYJIMPOBAHUH 10
comereHHo Harpyske (Orormnenue u ' BC) Yceranosku ['BC ycraHaBiIuBarOTCs 10 ABYyXCTYIIEHIATON
MOCJIEI0BAaTENIFHON CXeMe. A OTONUTEIbHbBIE YCTAHOBKY 110 3aBUCHMOM C 3JIEBATOPHBIM CMELICHUEM Ha
aboHeHTCcKOM BBojie. rpaduk 150/70, 8" = 25, MUpkyTcK, XKuble JoMa
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DopMBbl TEKYLIET0 KOHTPOJISI

IIpumepsbl THNIOBBIX 3aJaAHUI

BapuanTt Ne3. IToctpouts rpaduku TeMnepaTyp u OTHOCHTEINFHBIX SKBHBAIIEHTOB Pacxo/ia
CETEBOI BOJIBI Ha OTOIUICHHE, BeHTHIALMIO, [ BC npu ieHTpaabHOM KadyeCTBEHHOM PETYJIHMPOBAHUH T10
OTONUTENBHON Harpy3ke. Cxema NpUuCcOeTUHEHN OTONUTEIbHON YCTAHOBKH - 3aBUCUMasi CO CMELLIEHUEM
Ha aboHeHTcKOM BBoze. YcranoBka I'BC no mapamensnoii cxeme. rpaduk 130/70, 8’ = 25, MuHck,
JKUIIBIE IoMa

BapuanT Ned. [TocTpouTts rpaduikil TeMrepaTyp U OTHOCHTEIBHBIX SKBHBAJICHTOB Pacxona
CEeTeBOH BOJBI HAa OTOIUICHNE, BeHTHIAINIO, [ BC npn neHTpanbHOM KadeCTBEHHOM PEryJIMPOBaHHH T10
coBMmertienHol Harpyske (Otomnenne u ' BC) YeranoBku ['BC ycraHaBmuBarOTCs MO IByXCTYICHYATON
MOCIIEA0BATENBHOM cXxeMe. A OTONMUTENbHbIE YCTAHOBKH 110 3aBUCUMOM C 3JIEBATOPHBIM CMELIEHHEM Ha
aboneHTckoM BBOjIE. rpaduk 130/70, 8’ = 25, 3naroycr, 1iex

BapuanTt Ne5. Iloctpouts rpaduku TeMnepatyp 1 OTHOCUTENBHBIX SKBUBAIIEHTOB Pacxo/ia
CETEBO BOZIBI Ha OTOIUICHHE, BeHTWALMIO, | BC npu 1ieHTpaabHOM KauyeCTBEHHOM PETYJIMPOBAHUH 10
OTOIMTEILHOM Harpyske. Cxema MMPUCOCANHCHHNA OTOIIUTEIILHOM YCTAaHOBKH - 3aBUCHUMaAA CO CMCUICHHUEM
Ha aboHeHTCKOM BBOIe. Ycranoska I'BC 1o mapamiensHoii cxeme. 74, = 150, 7/, = 70 (rpaduk 150/70),
0' = 25, Tyuna, )Kuiisle 10Ma

Pemenne 3amau
o pazjaeny: [ 'uapaBiuueckuii pacder

3amaua Nel:

Haiit k03¢ dUIHEHTH MECTHBIX COTPOTHBIICHUH M PacXOJbl MO YYacTKaM, HAMOpPhl B KOHEYHBIX TOYKaX
YYaCTKOB, €CIIU:

BAPHUAHT Nel B C

150 100

300

D 600 A

Ga =25 xr/c
Gg =35 kr/c
Gc =45 kr/c
150/70 1o coBMEIIEeHHOM cXeMe
Ho=60Mm
ITo Tpacce TemIoBOM CeTH YCTaHOBHTS:
- CaJIbHUKOBBIE KOMITEHCATOPHI o 1mT Ha Kaxapie 100 M Tpacchl
- konieHa riajakue ¢ R=d o Beeit Tpacce - 6 it
- BOIOMep — 1o 1 T nepesa KaxIpIM a0OHEHTOM.
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Ne DopMBbl TEKYLIET0 KOHTPOJISI IIpumepsbl THNIOBBIX 3aJaAHUI
BAPUAHT Ne2 B C
250 400
300
D 300 oA
Ga=30kr/c
Gg =20 kr/c
Gc =40 kr/c
130/70 o mapannensHO# cxeme
Ho=50M

Ilo Tpacce TennoBOM CETH YCTaHOBUTD:
- HOpMaJIbHBIE 3aABIDKKH 110 11T Ha Kakasie 200 M Tpacchl ¥ o 1 mT nepe aboHeHTaMu
- KoJieHa cBapHble ¢ f=45° mo Bceit Tpacce - 10 mr
- BoJIoMep — 1Mo | T nepea KaxIpIM aDOHEHTOM.

BAPUAHT Ne3

B C
500
100
400 300
> oA

Ga=15«r/c

Gg =45 xr/c

Gc =55 kr/c

130/70 mo cOBMELIEHHON cXeEME

Ho=70M

Ilo Tpacce TennoBOM CETH YCTaHOBUTH:
- CAJIbHUKOBBIE KOMIIEHCaTOphl o 11T Ha kaxasie 100 M Tpacchbl
- kosteHa razakue ¢ R=4d mo Beeit Tpacce - 8 mit
- BosoMep — 1o 1 mIT mepen KakIbIM a0OHEHTOM.
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Ne it

DopMBbl TEKYLIET0 KOHTPOJISI

IIpumepsbl THNIOBBIX 3aJaAHUI

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 TennoBOM CETH YCTaHOBUTD:
- HOpMaJIbHBIC 33IBMKKHU 10 11T Ha Kaxbie 150 M Tpacchl u 1o | mT nepen aboHEeHTaMH
- KoJieHa cBapHbIe ¢ f=22,5° mo Bceil Tpacce - 5 mT
- BoIOMep — 1o 1 T nepex KaxIsIM aOOHEHTOM.

BAPUAHT Ne5 C

300

200
350 B

D 700 A

Ga=15«xr/c

Gg =25 kr/c

Gc =40 xr/c

150/70 1o coBMEIEeHHOM cXeMe

Ho=65M

Ilo Tpacce TenIoBOM CeTH YCTaHOBHTS:
- CaJIbHUKOBBIE KOMITEHCATOPHI MO 11T Ha Kaxabie 150 M Tpacchl
- konieHa riaakue ¢ R=2d no Beeit Tpacce - 10 mT
- BOIoMep — 1o 1 T nepesa KaxIpIM a0OHEHTOM.

3amaua Ne2:
[TocTpouTh IHE30METPUYECKUHN TPAPUK, €CITH:
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Ne DopMBbl TEKYLIET0 KOHTPOJISI IIpumepsbl THNIOBBIX 3aJaAHUI
BAPUAHT Nel cy D
0
200 400 Vs
Vio 300 w8 250 B .
> 350 g
dn—~—_ A Viz VAl
hA=15M v o H1=58M
hg=25mMm H,=46 ™
hc=5wM H; =18 M
hD =20m H4 =40 w™m
he=10m™m Hs =36 ™M
He =20 ™M
Ho=60M H7=20 M
BAPUAHT Ne2
\v/ 10
A
400
Vo 300 250
V5
ha=10m Hi=74m
hg =20 M H, =68 m
hc =10mMm H3 =54 M
hD = 15 M H4 = 50 M
he=25m™m Hs=42 M
He = 36 M
Ho=80m H;=36wMm
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Ne it

DopMBbl TEKYLIET0 KOHTPOJISI

IIpumepsbl THNIOBBIX 3aJaAHUI

BAPUAHT Ne3
[216 250 o
Vi1 400 750 Vo
400 Vs
D
ha=5wMm H, =64 M
hs =30 M H,=56 M
hc=15mM H; =48 m
ho=10m Hs=26 M
hE =25m H5 =34 wm
He=28 m
Ho=70m H;=28w™
BAPUAHT Ne4
D
Vi3 200/C.V9
= e
V11
[22 400 V6 150 B 20 100 ok
V7 550 V6
200 A
5

hA =25™m H1 = 46 M
hs =30 M H, =38 ™
hc=15m H;=32 M
hD =5Mm H4 =24wm
he=15m Hs =30 M
Hs =20 ™
H0=50M H7 = 20 M
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Ne it

DopMBbl TEKYLIET0 KOHTPOJISI

IIpumepsbl THNIOBBIX 3aJaAHUI

BAPUAHT Ne5 c D
’%0/300/.V 12
Vo
go 300 V7 250 B}) Ve
400\" A 400 Vi
6 E
ha=10w™m Hi=58m
hg =30 ™ H>=50m
hc=15m H:=46 M
ho=5wm Hs=18 ™M
he =20 m Hs =34 m
He=22 ™
Ho=65m H, =22 m

Pemenue 3anau
1o pazneny: M3oms1us 1 TErmoBou
pacyet

Bapuant Nel. OnpenenuTs TEIUIOBBIE TTOTEPH OJJHOTO METPa MOAAIOIIETO U 00paTHOTO
TpyOOIPOBOAA C HAPYKHBIM JuamMeTpoM 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, 0,152=50MM, A,s=0,08 B1/m*K.

Bapuant Ne2. OnpesiennuTh TEIUIOBBIC MOTEPH OJHOTO METpPa MOIA0IIETO ¥ 00PaTHOTO
TpyOOIPOBOIa C HAPYKHBIM TuameTpoM 0,=159mm, tposnoxennoro Ha riyoune 1,7M, 11=130°C, 1:=70°C,
tp=1,5°C, towp.cp.=12°C, Ap=1,2 BT/M*K, 8451=80MM, dus>=70MM, As=0,075 BT/mM*K.

BapuanT Ne3. OnpeienuTh TemI0Bbie IOTEPU OJHOTO METpa MOJAIOIIETr0 U 0OPaTHOTO
TpyOOIPOBOIa C HAPYKHBIM TruameTpoM 0,=194mm, iposnoxennoro Ha riyoune 1,9M, 11=150°C, 1:=70°C,
trp=3°C, toxp.cp.=10°C, Ap=1,3 BT/M*K, 6431=40MM, Suz=30MM, Ai;=0,09 Br/m*K.

BapuanT Ned. OnipeenuTh TemI0Bbie IOTEPU OJHOTO METpa MOJAIOIIEr0 U 00PaTHOTO
TPyOOIPOBOIa C HAPYKHBIM TruameTpoM 0,=219mm, tposnoxennoro Ha riyoune 2,1mM, 11=130°C, 1:=70°C,
trp=1°C, toxp.cp.=11°C, Ap=1,4 BT/M*K, 6431=80MM, duz2=90MM, A,;=0,07 BT/Mm*K.

BapuanT Ne5. OnpeienuTh TemIoBbie IOTEPU OJHOTO METpa MOJAOIIET0 U 00PaTHOTO
TpyOompoBoia ¢ HapyXHbIM 1uamerpoM 0,=325MmM, niponoxkeHHoro Ha riayoune 1,8Mm, 11=150°C, 1:=70°C,
tp=1,5°C, towp.cp.=12°C, Ap=1,5 BT/M*K, 8u51=110MM, Sus2=100mMM, A,s=0,077 B1/M*K.

Pemenne 3anauq
o paszzeny: ['uapaBindeckuii pesxxum
CTC

3amada 1. JIns BoastHOM TerioBol cetr Ha TOIl ycTaHOBIIEH HACOC ¢ HOMHHAJIBHON MOIITHOCTRIO 510kBT 1
HOMUHAJIBHBIM pacxogom 1000 m%/gac. Onpesenurs MOIIHOCTH HAacOCa TIPH CHIKEHHM pacxona 1o 600
M3/4ac, ecu a) 3TO OCYNIECTBJIAETCS MyTEM PETYJIMPOBAHMS 3a[BMWKKOW HAa HATHETATENBLHOM MAaTpyOKe
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Ne DopMBbl TEKYLIET0 KOHTPOJISI

IIpumepsbl THNIOBBIX 3aJaAHUI

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

3azaya 2. Beiopars Hacocsl, ecnn G, , =112,34ke [uac . p = 958,4ke / m*, S-SM Ha BBICOTE 35M

Pemenue 3agau
1o pazneiny: Pacuer BoJ10-BOAsSHOTO
MoJI0TpeBaTes

3anaua 1. IIpoBecTu NMpOEKTHHIH pacyeT BOAO-BOASHOro moporpesatens I'BC, BKIIOUEHHOTO Ha
abOHEHTCKOM BBOJE II0 MapaienbHol cxeme. TemmepaTypa ceTeBoil Boabl Toi”'=70°C, 1,."=30°C,
BoJIoNpoBoIHON BoabI t,=5°C, t,=60°C, pacxon Bojp! y norpedureneii [ BC: Gg= Grac=181/1yac=18/3,6kr/c.
(obopynoBaHre BEIOMpPAEM JJIsl THIIOBOTO aDOHEHTA).

3amaua 2. IIpoBecTu NpPOEKTHHI pacyeT CEKIHMOHHOrO BOJO-BOASHOro mojporpesartens IBC,
BKJIIOYEHHOT'O [0 JBYXCTYIIEHYATOM CXeMe IIPH OTCYTCTBUU aKKyMYJISTOPOB Topsueii BOIbI Ha a00HEHTCKOM
BBojie. Temneparypa ceteBoii Boab! T1"=82,8°C, 1./"=25,7°C, 1,1""=70°C, 10,""=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. KpI/ITepI/II/I, IOKaJIbI OOCHUBAHHA TCKYIICI'O KOHTPOJIA YCIICBACMOCTHU !

HaumeHoBanne
OIIEHOYHOT 0 Il kanbl oLeHUBAHUS
cpeactna Kpurtepun oueHuBanus
(lszzzgzﬁzl:::_ 100-6anapHast [aTubanabHas
cHcreMa cucreMa
MepOonpHsATHS)
KonTponbHas pabora o | OOy4aromuics 1eMOHCTPUPYET TPAMOTHOE PEIICHUE 33/1a4H, UCTIOIb30BAHUE 5
paszzneny: Cucrema NPaBUIIBHBIX METOZOB PELICHHS IPU HE3HAYUTEIbHBIX BEIYUCIUTEIbHBIX ITOIPEIIHOCTSIX
termocHabxenust (CTC) | (apudmernyeckux omudKax);
[TporeMOHCTPUPOBAHO UCTIOIF30BaHHE TPABHIILHBIX METOJIOB IIPH PEIICHUH 33]]auH MIPH 4
Haymuu# 1-2 CyniecTBeHHBIX ONTHOO0K;
OOyuaromuiicsi ICNIOIb3YET BEPHBIE METO/IbI PELICHNUS, HO NIPABUIIbHBIE OTBETHI B 3
OOJIBIIMHCTBE CiTy4aeB (B TOM YHCIe U3-32 apU(pMETHIECKHUX OIIHOOK) OTCYTCTBYIOT;
OO0y4arommMcs UCTIOTH30BaHbI HEBEPHBIE METO/IBI PEIIEHHUS, OTCYTCTBYIOT BEPHBIE 2
OTBETHI.
Konrponbnas pabora OOyuaromuiicsi IeMOHCTPUPYET IPaMOTHOE PELICHNE 3a/1a4H, HCIIOJIb30BaHUE 5
10 paszueny: MPaBUIIBHBIX METOJIOB PEIICHUSI TPU HE3HAYUTENBHBIX BEIYUCIUTEIBHBIX TTOTPEITHOCTSIX
(apudmernueckux onrroOkax);
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HaumeHoBanne
OLICHOYHOI0 IIxanbl oLeHUBAHUS
(Kggif)f;i?{o- Kpurepum oneHuBaHus
T 100-6anabHast IIaTubanabHas
CucremMa cucrema
MepOonpHATHS)
perynupoBaHue [TpoeMOHCTPUPOBAHO UCTIONB30BaHHUE PABMIILHBIX METOJIOB IIPH PELICHUH 33aa4H MPH 4
ormycka Teruia B CTC | Hanmmuun 1-2 cymecTBeHHBIX ONIHOOK;

OOyuaromuiicst ICII0Ib3YET BEPHBIE METOIBI PELIEHNUS, HO IIPABUIIbHBIE OTBETHI B 3
OOJNBLIIMHCTBE CiIydaeB (B TOM YHCIe U3-32 apU(METHIECKUX OIIHOOK) OTCYTCTBYIOT;
OO0y4arommMcs HCIOIb30BaHBI HEBEPHBIE METO/IBI PELICHUS, OTCYTCTBYIOT BEpHBIE 2
OTBETHI.

Kontpossnbie paboTh OO0yuaromuiicst IeMOHCTPUPYET IPaMOTHOE PELICHNE 3a1a41, UCIIOJIb30BaHUE 5

0 pa3ieny: MPaBUIIBHBIX METOJIOB PELICHUSI TPU HE3HAYUTENBHBIX BEIYUCIUTEIBHBIX MOTPEITHOCTSIX

I'mapaBnudeckuit (apudpmernueckux omroOKax);

pacuer ITponeMOHCTPUPOBAHO UCTIOJIB30BaHHUE PABIIIBHBIX METOIOB IIPH PELICHUH 3aJa4H IIPH 4
HaJaMIuH 1-2 CyIeCTBEHHBIX OMHOOK;
OOyuaromuiicst ICTIOIb3YET BEPHBIE METO/IBI PELICHUS, HO MIPAaBUIIbHBIC OTBETHI B 3
OOJIBLIMHCTBE CITy4aeB (B TOM YHCIE U3-32 apU(PMETHIECKUX OIIHOOK) OTCYTCTBYIOT;
OO0yuarommMcs NCIOIb30BaHbBI HEBEPHBIE METO/IbI PELICHHUS, OTCYTCTBYIOT BEpHBIE 2
OTBETHI.

KouTponbHas pabora OOGyuaromuiics IeMOHCTPUPYET IPaMOTHOE PEIICHHE 3a/1a91, UCTIOIB30BaHNE 5

no pazaeny: zonsust | MpaBUIIBHBIX METOJIOB PELICHUS ITPH HE3HAYMTENBHBIX BEIYUCIUTEIBHBIX MTOTPEITHOCTSIX

Y TETJIOBOH pacyer (apudmernuecknx ommoKax);
ITpoeMOHCTPUPOBAHO UCTIOJIB30BAaHHUE PABIIIBHBIX METOIOB ITPH PELICHUH 3aa4H IIPH 4
HaJM4uu 1-2 cylecTBeHHBIX OMUO0K;
OO0yJarmuiics UCIIONB3YET BEPHBIC METOIBI PEIICHHUS, HO MMPABWILHEIE OTBETHI B 3
OOJBIIMHCTBE cITydaeB (B TOM YHCIIE H3-32 apUPMETHUECKUX OIMOO0K) OTCYTCTBYIOT;
OO0yuarommMcs NCIOIb30BaHBI HEBEPHBIE METO/IbI PELICHUS, OTCYTCTBYIOT BEpHBIE 2
OTBETHIL.

Pemenne 3anau OOyuaromuiicsi IeMOHCTPUPYET IPaMOTHOE PELICHNE 3a/1a4H, HCIIOJIb30BaHUE 5

IO paszaeny:
I'mapasnnueckui

NPaBUIIBHBIX METOOB PELICHUs IPU HE3HAYUTEIBHBIX BEIYMCIUTEIBHBIX TOIPEITHOCTSIX
(apudpmerndeckux onrnoOkax);
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HaumeHoBanne
OLICHOYHOI0 IIxanbl oLeHUBAHUS
(Kggif)f;i?{o- Kpurepum oneHuBaHus
OLEHOMHOTO 100-6anabHast IIaTubanabHas
CucremMa cucrema
MepOonpHATHS)

pexum CTC [TpoeMOHCTPUPOBAHO UCTIONB30BaHHUE PABMIILHBIX METOJIOB IIPH PELICHUH 33aa4H MPH 4
HaJM4uu 1-2 CylecTBEeHHBIX OMUOOK;
OOyuaromuiicst ICII0Ib3YET BEPHBIE METOIBI PELIEHNUS, HO IIPABUIIbHBIE OTBETHI B 3
OOJNBLIIMHCTBE CiIydaeB (B TOM YHCIe U3-32 apU(METHIECKUX OIIHOOK) OTCYTCTBYIOT;
OO0y4arommMcs HCIOIb30BaHBI HEBEPHBIE METO/IBI PELICHUS, OTCYTCTBYIOT BEpHBIE 2
OTBETHI.

Pemenue 3agau OOyuaromuiicsi IEMOHCTPUPYET IPaMOTHOE peIICHHE BCEX 3a/1a4, UCIIOJIb30BaHUE 5

no pazneny: Pacuer MPaBUIIBHBIX METOJIOB PELICHUSI TPU HE3HAYUTENBHBIX BEIYUCIUTEIBHBIX MOTPEITHOCTSIX

BO/10-BOJISTHOTO (apudpmernueckux omroOKax);

NOJOrpeBATE ITpoeMOHCTPUPOBAHO UCIIOJIB30BAaHKE MPABHIBHBIX METOIOB IIPH PEIICHUH 3a1a4 MPH 4
HaJUYHH CYIICCTBEHHBIX OMTHOOK B 1-2 M3 HUX;
OOyuaromuiicst ICTIOIb3YET BEPHBIE METO/IBI PELICHUS, HO MIPAaBUIIbHBIC OTBETHI B 3
OOJIBLIMHCTBE CITy4aeB (B TOM YHCIE U3-32 apU(PMETHIECKUX OIIHOOK) OTCYTCTBYIOT;
OO0yuarommMcs NCIOIb30BaHbBI HEBEPHBIE METO/IbI PELICHUS, OTCYTCTBYIOT BEpHBIE 2

OTBCTHI.

5.3. IIpomexyTouHas aTTecTalys:

dopMa IPOMeKYTOYHOM

aTTecTaluu

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

3auer (3uMHsA ceccust TpeThero | [IpoBOAMTCS 1O pe3ysnbTaTaM BBITOIHEHHBIX 38 TPETHH KypC 3aIaHui

Kypca)
DK3aMeH: JK3aMeHAIlMOHHBIIN Omiaert Nel.
(meTHsisT  ceccust  YETBEPTOro 1. Knaccudukamus noTpeOuTesnei Temia u TeroBbIX Harpy30k. Ce3oHHas Harpy3ka. OTorieHue.

Kypca):
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B ITMCEMEHHOH (hopMe 110 OmeTam

2. Tloctpouts mbe3oMeTpuUecKuii rpaduk, eciau r.BimaguBoctok, Bee 31anus BeicoToit 30M, Ho=80 M, cxema
COBMEIIEHHAT K (V 7) D 800 600 B

(VO0)

°
(V0)

300

(V 15) A(V10)

JK3aMeHallMOHHbII Ouiier Ne2.
1. Meronuka onpenenenus rogosoro pacxona remia Ha CTC
2. OnpenenuTb TEIUIOBbIE MOTEPU OAHOIO METPA MOJAIOILEro U 00paTHOro TpyoonpoBoaa, C HAPYHKHBIM
nuametpoMm 0,426 M, pacrioyioKeHHOM Ha ri1yOouHe 2,2 M ¢ pacctosiHueM Mexay ocamu 500 mm, 11=130°C,
12=70°C, Temneparypa rpynra 3°C, temneparypa Bo3ayxa 15°C, 8u;1=80 MM, 61:2=60 MM, Arp=1,7
B1/(M*K), Aus=0,15 B1/(M*K)
JK3aMeHalMOHHbII Ouiiet Ne3.
1. KosnnuecTBeHHOE PETyJUPOBAHNE OJTHOPOAHOMN TEIJIOBOW HArpy3KH.
2. Cucrema teriocHaOxenust r.Kaparanga Bxitoyaer B cebst cnenyrouue norpedutenu: 1) INonuxinzuka
(50x30x30) Ha 250 yenoBek- aboneHT A 2) IIpomnpennpustue (150x30x20) ¢ AByXCMEHHBIM PEXUMOM pabOThI
Bt

no 500 yenoBek B cMeHy — aboHeHT B (oTomurenbHas xapakTepuctuka: (o = 0,32 K
M

BCHTHWLILMOHHAA: (s =

B
O'ZSMTTK’ TexHojorudeckast Harpyska Qr = 3500 kBr, ternoBsiaenenus Qs = 2400 kBt) 3) Napax (100x20x10) Ha

50 gen 4) 25 xunbix qomoB (100x80x50) Ha 450 uen KakbIit
3amanue: paccuuTaTh TemoBble Harpy3ku no CTC na ortomnenue, BeHTwsinuio, ['BC. Onpenenutsb
MaKCUMaJIbHYI0 CYMMapHYI0 Harpy3Ky npi tio.

5.4. Kpurepuu, mKalbl OlIEHUBAHUS POMEKYTOUHOM aTTeCcTalluu y4eOHOM JUCITUTUIUHBIL:

DopMa IPOMEKYTOYHOM

IIkaanl oieHUBaHUSA

aTTecTAllNN
Kpurepum onenuBanus
HanMeHoBaHME OLIEHOYHOI'O 100-0a1bHAs IIaTnoaIbHaARN
CpeJICTBa CUCTEMA CuUcremMa
3auer: OObyyaromuiics BnajgeeT He0OOXOAMMBIMU YMEHUSAMH U HABBIKAMH MTPH 3a4TEHO

ITo pe3ynbTaTtaM BBIOJHEHHBIX
3aJaHui

BBITIOJIHCHUU IMMPAKTUYCCKUX 3a,[[aHPIﬁ. 33,,[[8.'{1/1 u J'Ia60paT0pHLI€ pa6OTBI
BBIIOJHEHBI ¢ MUHMMAJIbHBIM KOJUYECTBOM OIITHOOK
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DopMa IPOMEKYTOUHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOIO
cpeacTBa

Kpurepum oneHuBanus

IIIxajabl onleHUBaAHUSA

100-0aj1bHAR
cucremMa

IIaTnéannLHas
cHuCcTEMA

OOyyaromuiicss He B MOJTHON Mepe Bia/ieeT HEOOXOUMBIMU YMEHUSMH H
HaBBIKAMU TPU BBITOJHEHUH MPAKTHYECKUX 3alaHui. 3a1aun u
J1a00paTOpHBIC PAabOTHI BHIIOIHEHBI C OOJIBIIIMM KOJIMYSCTBOM OLTHOOK/HE
BBINIOJIHEHEI

HC 3a4TCHO

9K3aMEH:

B IUCbMEHHOM (hopme 1o OueTam
Pacnipenienenue 6auioB 1o Bornpocam
ounera:

1-i1 Bompoc: 0-1 6amn

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

OO6yyvaromuiics:

—  JIEMOHCTPHUPYET 3HaHUS OTJIMYAIOLINECs ITyOuHOH U
COZIEPKATEIHOCTBIO, AACT ITOJIHBINA NCYEPIIBIBAIOIIUIN OTBET, KAK Ha
TEOPETUYECKUI BOIPOC OMJIeTa, TaK M Ha IOMOJHUTENbHBIE BOIIPOCHI,

—  cBOOOJHO BBHITOJIHSIET MPAKTHUECKUE 3aJaHUs TIOBBIIEHHON
CJI0KHOCTH, IPEYCMOTPEHHBIE IPOTPAMMOM, IEMOHCTPUPYET CUCTEMHYIO
paboTy ¢ HOPMATUBHOI, OCHOBHOM U JIONIOJTHUTEIBHON JIUTEPATYPOil.
OtBeT He COAEePKUT (PAKTUIECKUX OMHOOK U XapaKTepU3yeTcs IITyOnHOH,
MTOJIHOTOM, YBEPEHHOCTBIO CYKICHHUH, WIITIOCTPUPYETCS IPUMEPAMHU.

OO0yyJaromuiics:

—  IIOKa3bIBACT JOCTATOYHOE 3HaHUE y4eOHOro MaTepHaia, HO JIOIyCKaeT
HECYIIECTBEHHBIC (PaKTHIECKHE OIIMOKH, KOTOPhIE CIIOCOOCH UCIIPABUTH
CaMOCTOSITEIbHO, OJ1arosiapsi HaBOAALIEMY BOIIPOCY;

—  YCIIEIIHO BBIMIOJIHAET MPETYCMOTPEHHBIE B ITPOrpaMMe NMpaKkTHIeCKHe
3aJJaHKs CpeIHEH CII0)KHOCTH, aKTUBHO paboTaeT ¢ HOPMaTUBHOM 1
OCHOBHOM JIUTEPATypoOH,

—  JIEeMOHCTPHPYET, B LIJIOM, CHCTEMHBIN ITOAXO0J K PELICHUIO
MPaKTUIECKUX 3aJad, K CAMOCTOSTEIIbHOMY TIOTIOJTHEHHIO U OOHOBJICHUIO
3HAHUH B X0Jie AalibHelel yueOHoi paboThl 1 podhecCHOHATBHON
NesITeIbHOCTH.

B oTBeTe packpbiTO, B OCHOBHOM, COJIepKaHUE OMIIeTa, HMEIOTCS
HETOYHOCTH IPU OTBETE HA JONOJHUTEIbHBIE BOPOCHI.

OOyyvaromuiics:

—  TIOKa3bIBaeT 3HaHMA (PparMEHTaPHOTO XapakTepa, KOTOphIe
OTIIMYAIOTCS TOBEPXHOCTHOCTHIO M MAJIOH COAEPIKATEIbHOCTHIO, TOTYCKaeT
(dakTHuecKue rpyoble OMUOKHY;
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DopMa IPOMEKYTOUHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOIO
cpeacTBa

Kpurepum oneHuBanus

IIIxajabl onleHUBaAHUSA

100-0aj1bHAR
cucremMa

IIaTnéannLHas
cHuCcTEMA

—  CIPaBJISICTCS C BBHITIOJHECHUEM MPAKTHUCCKUX 3aJIaHUM,
peAyCMOTPEHHBIX IPOTPaMMOil, 3HAKOM C HOPMAaTUBHOM JIUTEpaTypoil,
PEKOMEHIOBAaHHOH MPOrpaMMOii, JOMYyCKACT MOTPEITHOCTH U OIIHOKU TIPU
TEOPETUYECKHUX OTBETaX U B XOJI€ MPAKTUICCKON paOOTHI.

Coneprkanre OmiIeTa pacKphITO ¢l1a00, UMEIOTCS HETOYHOCTH TIPH OTBETE
Ha OCHOBHBIE U JIOTIOJTHUTENBHBIE BOITPOCHI OHMJIETa, OTBET HOCUT
PENpPOAYKTUBHBIN XapakTep. HeyBepeHHO, ¢ OOIBbIINMU 3aTPyTHSHUAMU
penraeT NpakTHIecKue.

OO0yuaromuiicsi, 0OHAPYKUBAET CYIIECTBEHHBIE MPOOENHI B 3HAHHUSIX
OCHOBHOT'0 y4eOHOT0 MaTepuana, IoMycKaeT MPHUHLIUIHATBHBIE OIIHOKH B
BBIIIOJIHEHUH [IPEAYCMOTPEHHBIX IIPOTPaMMOM MPAKTUYECKUX 33JaHUN.

Ha GoubIryro 4acTh IOMOTHUTEIBHBIX BOIIPOCOB MO COIEPKAHUIO IK3aMeHa
3aTpYyJHSCTCS IaTh OTBET WM HE J1aeT BEPHBIX OTBETOB.

5.5. IlpumepHbIe TEMbI KypCOBOTO MPOEKTA:

1. Pacuet TemioBoii ceTn.

3aaHne BhIJACTCSl COracHo MeToandeckuM yka3aHusiM «VICTOUHWKH M CHCTEMBI TEIUIOCHAOXKEHHSI MPOMBINUICHHBIX Mpeanpustuil. COOpHUK 3a/JaHUi Ha
KypCOBOi1 MPOEKT ¢ mpumepom permenus», K.A.Mapkosa, I'.1.Ilepsax, MI'Y T 2016.

5.6. Kpwurepuu, mikaabl OLICHUBAHUSA KyPCOBOTO MPOEKTA

DopMa NPOMeKYTOYHOH
arrecTanuu

Kputepun onennBanus

IIkaanl oleHUBaHUSA

100-6aanbHas
cucremMa

IIaTnéannnLHas
cucTeMa

3aluTa KypCoBOro npockrTa — paboTa BBIMOIHEHA CAMOCTOSATENBHO, IPH HAITMCAHUH U 3aIIUTE paObOTHI

MTPOJIEMOHCTPHUPOBAHBI: BRICOKHA YPOBEHB MTPO(EeCCHOHATBHBIX KOMIIETEHIINH,
TEOPETUYECKHUE 3HAHUS Y HATMYHUE MPAKTUICCKUX HABBIKOB, YMEHHE MOJIb30BaTHCS
HOPMAaTUBHOU JIMTEPATYPOH;

— pabora nmpaBwIHLHO 0hopMIIeHA M CBOCBPEMEHHO IIpeIcTaBiieHa Ha Kadempy,
MOJTHOCTBIO COOTBETCTBYET TPEOOBAHHSM, NPEIBSBIIIEMBIM K COJIEPKAHUIO U
o(opMIIEHHIO KYPCOBBIX PadoT;

5
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DopMa NPOMeKYTOYHOM
aTTecTAlNU

Kpurepum oneHuBaHus

IIIxaabl oeHUBAHUS

100-0aj1bHAR
cucremMa

JIB N GEN RIS ET
CHCTEMA

— Ha 3alllUTe OCBEIICHBI BCE BOMPOCKHI UCCICAOBAHMS, OTBETHI Ha BOIIPOCKHI
npoeccuoHaIbHbIE, TPAMOTHEIE, HCYEPIIHIBAOIITIE;

— TIpH BBHITIOJHEHUHU TPOEKTA UCITOIb30BaHBI TPeOyeMble METOINKH PAcUeTa;
— TpadVvKH BHIIIOIHEHBI HA IOJDKHOM TEXHUYIECKOM YPOBHE.

— TeMa paboThl pacKpbITa, €CTh HETOUHOCTH MPU OCBEIIEHUH OTACIBHBIX BOIIPOCOB
TEMBI,

— co0Opasn, 0000IIIeH 1 pOoaHaTN3UPOBAaH HEOOXOIUMBIH 00BeM MpodeccnoHaT HON
JUTEPATypHl, HO HE 110 BCEM aclieKTaM UCCIIelyeMO TeMbI CAETIaHbl BHIBOABI U
000CHOBAHBI PAKTUYECKHIE PEKOMEHIAINH;

— TIpH HAIIMCAHWU U 3aIIUTe pabOThI IPOJASMOHCTPUPOBAH: CPEIHUN YPOBECHb
copMUpPOBaHHOCTH NPO(HECCHOHATTBHBIX KOMITCTEHIINH, HATMYHE TEOPETHIECKUX
3HAHUU U AOCTAaTOYHLIX IMPAKTUYCCKUX HABBIKOB,

— paboTa CBOEBpEMEHHO IpEeICTaBIICHA Ha Kadepy, €CTh OTJebHbBIC HEAOCTATKH B
ee o(hopMIICHHH;

— B IIpolecce 3aluThl paboThl ObUIH JaHBI HETIOJIHBIE OTBETHI HA BOIPOCHI;

— TP BBIIOJHCHUU ITPOCKTA UCIIO0JIb30BaHbI Tpe6yeMHe MCTOJUKH pacyeTa,

- I‘pa(i)I/IKI/I BBITTOJIHCHBI Ha TOJDKHOM TEXHUYCCKOM YPOBHE, HO MMCIOTCA HCJIOYCTEI.

TEMa pa6OTBI pacKpbiTa 4aCTUYHO, HO B OCHOBHOM IIPaBUJILHO, JOIIYIIECHO
MOBEPXHOCTHOE M3JIOKEHUE OTAEIBHBIX BOIPOCOB TEMBI;

— B paboTe HEAOCTATOYHO MOJHO OblIa HCIIOJIb30BaHa POeCcCHOHANbHASL
JIuTepaTypa, BEIBOJbI U IPAKTUYCCKUE PEKOMEHIAIIUN HE OTPaAXKaJIn B ILOCTaTO‘-IHOI\/'I
CTETIeHHU cojiepXKaHue padoThl;

— TP HalMCaHUU U 3a1uTe pabOoTHI MPOIEMOHCTPUPOBAH yIOBIETBOPUTENBHBIH
YpOBEHb CHOPMHUPOBAHHOCTH MPO(HECCHOHATIBHBIX KOMIIETEHIMH, TOBEPXHOCTHBIN
YPOBEHb TEOPETHUECKUX 3HAHUN M MPAKTUUYECKUX HABBIKOB;

— paboTa CBOEBpEMEHHO IIpeACTaBIeHa Ha KadeIpy, OTHAKO HE B IOJHOM 00beMe
O COJIEPYKAHUIO | / WITH OOPMIICHUIO COOTBETCTBYET MPEABSBIIEMbIM TPEOOBAHUSIM;
— B IIPOLIECCE 3aLIUThI HEIOCTATOYHO [IOJIHO M3JI0’KE€HbI OCHOBHBIC I10JIOKEHHUS
paboThl, OTBETHI HAa BOIIPOCHI JIaHBI HETIOJIHEIE;

— IIPpH BBIIOJIHEHUH ITPOCKTA UCII0JIB30BaHbI Tpe6yeMHe MCTOJUKH pacyeTa,

- I‘pa(i)I/IKI/I BBITTIOJIHCHBI, HO HC HAa JOJDKHOM TEXHUYCCKOM YPOBHE
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DopMa NPOMeKYTOYHOM
aTTecTAlNU

IIIxaabl oeHUBAHUS

Kpurepun onennBanus 100-6anapHas MsaTn6aiLHas
cucremMa cucremMa
—  coziepKaHue paboThl He PACKPHIBAET TEMY, BOMPOCH H3/I0KEHBI OECCUCTEMHO U 2

MOBEPXHOCTHO, HET aHAJIN3a IPAKTHIECKOTO MaTepHaia, OCHOBHBIE TIOJIOKESHUS 1
PEKOMEHIaIlK He UMEIOT 000CHOBAHUS;

— paboTa He OpUTHHANBHA, YaCTH PACYETOB BCTPEUAIOTCS B IPYTHX PabOTax,
BBITIOJIHEHO HE CBOE 3a/IaHHE;

— TpY HAIMCaHWU M 3alIUTe PabOTHl NPOJIEMOHCTPUPOBAH HEYTOBIETBOPUTEIBHBIH
YpOBEHb C(OPMUPOBAHHOCTH PO(HECCHOHATTBHBIX KOMITCTECHIINH;

— paboTa HECBOEBPEMEHHO MpPEJICTaBIICHa Ha Kadepy, He B IOJTHOM 00beMe I10
COZICPKAHUIO U OPOPMIICHHIO COOTBETCTBYET MPEABSIBISIEMBIM TPEOOBAHMUSIM;

— Ha 3aITe IMOKAa3aHbl IOBEPXHOCTHBIE 3HAHMS 110 UCCIIEAYEMOU TeMe, OTCYTCTBHE
MPEJICTaBICHUH 00 aKTyaIbHBIX IIPOOJieMax Mo TeMe paboThl, 1aHbl HEBEPHBIC OTBETHI
Ha BOIIPOCHI.

— TIpH BBHITIOJIHEHUH NPOEKTa HE UCTIOJIb30BaHbI TPeOyeMble METOJMKH PacyeTa;

— rpaduKu B padoOTe HE MPEJICTABIICHEI.
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5.7.  Cucrtema OLEHHBAHUS PE3yIbTATOB TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM
aTTeCTallUU.

OneHka no JUCHUILIMHE BBICTABIISAETCS 00yUaroneMycs ¢ yYETOM pe3yJIbTaTOB TEKYLIEeH 1
IIPOMEXXYTOYHOH aTTeCTalUu.

®opMa KOHTPOJISI 100-6ananHas cucrema [IaTudannbHas cucrema
Tekymunii KOHTPOJIb:
- Pemenwne 3amau mo pasgeny: Cucrema 2-5
tertocHabkenus (CTC)
- Pemenue 3anau o pasneny: 2-5
perynupoBanue otirycka temia B CTC
- JIBe KOHTPOJIbHBIE PAOOTHI 2-5
o pazzeny: ['uapaBiandeckuii pacueT
- Pemenwue 3amay o paszzaeny: 2-5
W3oms11us 1 TENJIOBOM pacyeT
- Pemenwne 3amad o pasgeny: 2-5
lMunpasnugeckuii pexxum CTC
Pemenwue 3anau no pazueny: Pacuer 2-5
BOJIO-BOJITHOT'O TIOJOTPEBATENIS
3auer 3a4TE€HO
BrimonHeHne U 3ammra KypcoBoro 2-5
MPOEKTa
ITpomexyTouHast aTTecTanus OTIMYHO
(Ox3ameH B MUCHMEHHOI popme 1o XOpOIIIO
ouseram) YIOBJIETBOPHUTEIHHO
HToro 3a cemecTp (IUCIUIITUHY) HEYAOBJIIETBOPUTEIILHO
9K3aMeH

[Toy4eHHBII COBOKYIHBIN PE3yNbTaT KOHBEPTHPYETCS B MATHOAIHLHYIO CHCTEMY OILIEHOK B
COOTBETCTBUU C TAOJIULIEH:

100-6anabpHas cucTemMa NATHOAILHAA CHCTEMA
JK3aMeH 3a4eT
OTJINYHO
XOPOIIO
3a4YTEHO
YJIOBJICTBOPHUTEIILHO
HEYJIOBJICTBOPUTEIILHO He 3aureno

6. OBPA3OBATEJIBHBIE TEXHOJIOT'MA

Peanuzanuss mporpamMmbl MpeayCMaTpUBAeT HCIOJIBb30BaHHME B IMpolecce OOydeHUs
CIIETyFOINX 00pa30BaTEeIbHBIX TEXHOIOTHHA:

- aHamM3 OOHOBIJICHHUS HOPMATHUBHOW JIMTEPATyphl, HOBBIX TEXHOJOTHH W METOIHMK
pacyerTos;

- MOMCK M 00paboTka nH(OpMaluy ¢ UCTIOIb30BaHueM ceTu MHTepHerT;

- JMCTAaHIIMOHHBIE 00pa30oBaTeIbHbIE TEXHOJIOTUH,;
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7. INPAKTUYECKASA IIOAI'OTOBKA

[IpakTUyeckas MOArOTOBKA B paMKax y4eOHOH JUCHUIUIMHBI PEAIU3yeTCs MPU MPOBEACHUN
MPAKTUYECKUX 3aHATHUH, JabOpaTOpHBIX pabdOT M MHBIX AaHAJIOTMYHBIX BHAOB Yy4eOHOI
JeATENIbHOCTH, MPEIyCMAaTPUBAIOIINX YYacThe OOYYalOIIMXCsS B BBINOJHEHHH OTACIIBHBIX
AJIEMEHTOB PalOT, CBSI3aHHBIX C OyayIel mpodecCHOHaIbHOM e TeTbHOCTHIO.

8. OPT'AHU3ALIUA OBPA3OBATEJIBHOI'O TPOUHECCA JJIA JIMI C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 31O0POBbsA

[Ipu oOyyeHMM Ml C OrPAaHUYECHHBIMH BO3MOXKHOCTSMHU 3/0pOBbSl W HHBAJIHUIOB
UCITOJB3YIOTCS MOAXO/BI, CIOCOOCTBYIOIIME CO3AaHUI0 Oe30apbepHOil 00pa3oBaTeNbHON Cpelbl:
TexHosoruu aAuddepeHunanu 1 MHIUBHIYaTbHOTO OOydYeHHs, PUMEHEHHE COOTBETCTBYIOLIMX
METOAMK 10 paboTe ¢ MHBAJIMIAMH, HCIOJb30BAHUE CPEJICTB JUCTAHLMOHHOIO OOLIECHuS,
IIPOBEJCHUE JOINOJHUTEIBHBIX WHIMBUIYAJIbHBIX KOHCYJbTAllMil IO M3y4YaeMbIM TEOPETHYECKUM
BONPOCAM U NPAKTUYECKUM 3aHATUSAM, OKa3aHHE IOMOIIM IPH HOJArOTOBKE K MPOMEXYTOUHOH
aTTECTAaLUU.

IIpu HeoOxonuMocTu pabodas mporpamMMa AMCLUUIUIMHBI MOXKET OBbITh aJlaTHpPOBAaHA JJIs
oOecrnieueHus 00pa30BaTEIBLHOTO MPOIlEcca JULAM C OTPaHMYEHHBIMH BO3MOKHOCTSIMH 3/J0POBBS, B
TOM 4MCJI€ JUI AUCTAaHIIMOHHOTO O0YYeHHUS.

VY4eOHbIE W KOHTPOJBHO-U3MEPUTENFHBIE MaTepUaNbl NPEACTABISIOTCS B (opMmax,
JOCTYIIHBIX JUISI H3YYEHUS CTYJIEHTaMU C OCOOBIMU 00pa3oBaTeIbHBIMU MOTPEOHOCTAMHU C y4ETOM
HO30JIOTUYECKUX Py UHBAJIU/OB!

Jlns TOATOTOBKM K OTBETY HA NPAKTUYECKOM 3aHSATHM, CTYIEHTaM C OrpaHUYE€HHBIMHU
BO3MOXKHOCTSIMHU 3[I0pOBbSI CpPEIHEE BPEMsI YBEJIUUHMBAETCS 110 CPABHEHUIO CO CPEIHUM BPEMEHEM
HOJArOTOBKH OOBIYHOT'O CTY/IEHTA.

JU1 CTYyIEHTOB ¢ MHBAJIMIHOCTHIO UJIM C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10pOBbsI (hopma
IPOBE/ICHUS TEeKYyILEH U IPOMEXYTOYHON aTTEeCTallui YCTaHABIMBAETCS C YUETOM MHAUBUYaIbHbIX
ncuxo(U3NUecKux ocoOeHHOcTel (YCTHO, MMCbMEHHO Ha Oymare, MHCbMEHHO Ha KOMIIBIOTEpE, B
¢dopMe TECTUPOBAHUS U T.I1.).

[IpoMexyTouHas arrecTanus MO AMCLUUIUIMHE MOXET MPOBOAUTHCS B HECKOJIBKO ATANOB B
dopme pyOexKHOro KOHTPOJIS IO 3aBEPIIEHUIO0 H3YYEHUS OTIENbHBIX TeM IUCHUIUIMHBL [lpun
HEOOXOJUMOCTH CTYAEHTY MPEAOCTaBIseTCS JOMOJHUTEIbHOE BpeMsl Ui MOJArOTOBKM OTBETa Ha
3a4eTe WM IK3aMEHE.

Jlig ocyliecTBIEHHUs] MPOLEAYp TEKYIIEro KOHTPOJS YCHEBAaEMOCTH U MPOMEXYTOUHOU
aTTecTallud OO0YyYarolUMXCs CO3Jal0TCs, NpPU HEOOXOAMMOCTH, (DOHIBI OLIEHOYHBIX CPEICTB,
aJlaNTHPOBAHHbIE IS JIUI] C OTPAHUYEHHBIMHA BO3MOXHOCTSIMHU 3/10POBbsSI M TIO3BOJISIOLINE OLIEHUTh
JOCTIDKEHUE MMM 3alUIaHHPOBAaHHBIX B OCHOBHOM 00pa3oBaTeibHOM Nporpamme pe3ysibTaToB
0o0y4eHHs U YpPOBEHb COPMHUPOBAHHOCTH BCEX KOMIIETEHIMH, 3asBJIEHHBIX B 00pa30BaTEIbHON
IIporpamMmme.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE JUCHUIIJINHBI

XapakTepucTUKa MaTepHaJIbHO-TEXHHUUECKOTo 00eCreueHHs MUCIMIIMHBI COCTaBIsIeTCs B
cootBeTcTBUH ¢ TpeboBanusimMu OI'OC BO.

MaTepI/IaJIBHO-TeXHI/I'-IeCKOC obOecrieyeHne JUCHUIINIMHBI ITPU 06y‘-IeHI/II/I C HCIIOJIB30BaHHUEM
TPAAUITUOHHBIX TEXHOJIOTUH O6y‘-ICHI/I}I.
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HaumeHoBaHue y4eOHBIX ayAUTOPHH,
JabopaTopuii, MacTepcKHX, 0N0INOTeK,
CIIOPT32J10B, IOMeIeHUH 11 XpPaHeHusl 1
NPOPHIAKTHYECKOT0 00CIy:KMBAHHSA Y4eOHOT 0
000py10BaHUS U T.II.

OcHaLIeHHOCTh Y4e0HBIX ayANTOPHI, JadopaTopuii,
MaCTepPCKUX, OM0JIMO0TEeK, CHOPTUBHBIX 32J10B,
TIOMelleHMil VIS XpaHEeHHUs U NPOPUIAKTHYECKOT O
00cayKUBAHUS Y4eOHOr0 000Py10BAHMS U T.II.

119071, r. MockBa, yauna lonckas, q1om 39,

cTpoeHue 4

ayJIUTOPHH JUTA TIPOBEIACHUS 3aHATHI
JIEKIIUOHHOTI'O THUIIA

KOMIUIEKT yaeOHOU Meber,

TEXHUYECKUE CPEACTBa O0YUCHUsI, CITyKaIIUe IS
MpecTaBiIeHns yueOHol nHopMannu O0IbIIoNn
ayJTUTOPUU:

— HOYTOYK;

MIPOESKTOP

ayIUTOPUHM ISl TPOBEICHUS 3aHATUN
CEMHUHAPCKOT0 TUIIa, TPYIIIOBIX U
VHAWBUIYATbHBIX KOHCYJIBTAINH, TEKYIIIErO
KOHTPOJIS ¥ IPOMEKYTOYHOM aTTeCTaIiH

KOMIUIEKT y4eOHOo# MebenH,

TEXHUYECKUE CPEACTBa O0YUCHHUSI, CITyKaIIne s
MpecTaBIeHrs yueOHol nHopMannu O0IbIIoN
ayJTUTOPUU:

— HOYTOYK,

MPOCKTOP

MOMEILEHUS JIsl pabOTHI CO
CTHEeIUATN3UPOBAHHBIMU MaTepUATIAMH -
nmaboparopus

KOMIUJIEKT yueOHoii Mebenu,

TEXHUYECKHE CPENICTBA OOYUCHUS, CITy)KAIIHE IS
MIpecTaBlIeHns yueOHOl nH(opManny O0IbIION
ayJUTOpHUU:

— HOYTOYK,

— TIPOEKTOP,

CIELHUAIN3UPOBAHHOE 000Dy I0BaHHE!

- CTeHI 1O ONpeAeNeHuI0  Kod(QQUIMeHTa

TCIUIONPOBOAHOCTH TCIJIOU3OJIAIIMOHHOI'O MaTCpHraia
- CTCH/J 110 U3YUYCHUIO CJIOKHOI'O TEmI000MeHa

- CTeHI 1O ONpeAeNeHui0  Kod(QQUIMeHTa
TEIUIOOTNAYM OT TOPU3OHTAIBHOW TpPyOBI TIpH
CBOOOJTHOM JIBIDKCHHUH BO3TyXa

- CTeHJ 1O W3YYCHUIO TEIUIOOTHAYd  MpH

BbBIHY>KACHHOM ABMKCHUU BO3yXa

Iomemmenust 111 CAMOCTOSITEIbHO Pa0oThI
00y4aIoIMXCsl

OCHAIeHHOCTH MOMELIeHUH JI CAMOCTOATE ILHOM
PadoThI 00y4YaI0IMXCS

YUTAJIBHBINA 3aJ1 OMOJIMOTEKU:

KOMITIBIOTCPHA TCXHHUKA,
MMOJAKIIFOYCHHE K CECTH «I/IHTepHeT»

MaTepHaano-TeXHqucxoe obecrneucHue yqe6H0171 JUCIHUITIIMHBI

npu  oOydyeHuu C

HCIIOJIb30BAHUEM JJICKTPOHHOI'O 06yqu1/I${ N JTUCTAaHIIMOHHBIX O6pa3OBaT€J'II)HI>IX TEXHOJIOTHIA.

Heo0xoaumoe o6opynoBaHue ITapameTpsbI

TexHu4YecKHne Tpeﬁona}ma

[lepconanbHebiil koMIblOTEp/ | BeO-0paysep

Bepcus nporpaMMHOTo o0ecrieueH st He

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

Be0-kamepa 640x480, 15 xaapos/c

Muxkpodon mo00#

JluHaMuKy (KOJIOHKH WK | JTF0OBIe

HAYIITHUKH)

Certb (MHTEpHET)

[ToctosiHHas ckopocTh He MeHee 192 xburt/c
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TexHnomnornueckoe  obecrieueHUe  peanu3ali  MPOrpaMMbl  OCYIIECTBISIETCS  C
UCTIOJIb30BAaHUEM  DJIEMEHTOB  3JEKTPOHHOM  MH(OPMAlMOHHO-00pa3oBaTeNbHON  Cpembl
YHUBEPCUTETA.
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10. YYEBHO-METOJNYECKOE N THOOPMALIMOHHOE OBECIIEYUEHUE YUYEBHOM JUCHUITIUMHBI
Buja uznanus Anpec caiita 9bC KoJymuecTBo
Ne Ton HJIM JIEKTPOHHOI'O pecypca IK3EMILISIPOB B
ABTOp(BI) HaumeHoBaHMe U3IaHUA (yueoHuk, YII, HN3nareabcTBO -
n/n MIT u 1p.) H3TaHUS (3anonnaemcs 011 U30aHUIL 8 OnbImoTexe
) 2J1eKIMPOHHOM 8U0e) YHusepcurera
10.1 OcHOBHas nHUTEPATypPa, B TOM YHCIIE DIIEKTPOHHBIEC N3TAHUS
1 Coxomnos E.41. ;l“eeTnPJImd)HKaum 1 TETUTOBBIE M.: MDH 2007 4
2 B3opos H.H., Tennosneprernyeckue M., JlernpoMOBITH3IAT
AnmmdepoBa AWM., | yCTaHOBKH U CUCTEMBI Vaebroe
HemvkoB B.E. u ip. | sHEprocHabxeHus B 1991 25
TEKCTWJIBHOM nocobue
MTPOMBIIIUIEHHOCTH
3 Cacdonos A.IL COopHuK 337124 TIO Vaebioe M., DHeproatoMuzaaT
TemIo(GUKALUKN U TETUIOBBIM 1985 16
ceTsM mocoowue
10.2 lononHuTeNbHAS IUTEPATYPA, B TOM YHCIIE JIEKTPOHHBIE U3IaHUS
1 https://biblio-
Kapraros 5.M., Teopus TemiomMacconepeHoca: M: 000 online.ru/viewer/teoriya-
YueOHoe .
Kynuuos B.A., pelIeHre 3a/1a9 IS HocoBHe «M31aTensCcTBO 2018 teplomassoperenosa-reshenie-
Kanamaukor B.B. | MHOTOCITOWHBIX 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 «31aTensCTBO 2018 eskie-sistemy-i-seti-
Dueprocoepexenne 65 KanaspHaTa IOpaitr» energosberezhenie-
414069#page/1
3 Beictpunkuii I'.O., S S— M: 000 https://blbl!o-
Tlacanramxues OO01mas PHepreTuKa: OCHOBHOE online.ru/viewer/obschaya-
akagemuueckor | «M3maTeabcTBO 2018 .
I''I'., KoxxnuenkoB | oOopymoBaHHe. . energetika-osnovnoe-
o OakanaBpuata | IOpaiiT»

B.C.

oborudovanie-425845#page/1

10.3 Meroaudeckue MaTepraibl (yKa3aHusl, PEKOMEHIAINH 110 OCBOCHUIO MUCIUILIMHBI aBTOpoB PI'Y mm. A. H. Kocsirnna)
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Mapxkosa K.A.,
ITeppak I'.1.

W CTOYHMKN B CHCTEMBI
TEII0CHA0KEHUS
npeanpusatuil. Koncnekt
JICKITUI

VYyebOHoe
rmocooue

M.: M[YAT

2016

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

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

Hcrounuku u cuctemMsl
TETUTOCHA0KEHUS
npeanpuatuid. COOpHHUK
3aJlaHUH HA KypPCOBOMU ITPOEKT
C TIPUMEPOM PEIICHUS:
MeToaudeckre yKa3aHus

Metonndueckue
yKa3aHus

M.: MTYIT

2016

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

Mapxosa K.A.,
[TepBak I'.H.

Meroaunueckue yka3aHus
«VICTOYHUKH U CUCTEMBI
TEIIOCHA0KEHUs
IIPOMBIIITIEHHBIX
IPEANPUATHI.
Meronuyeckue ykazaHus K
IIPAKTHUYECKUM 3aHATHIMY

MeTtoanueckue
yKa3aHUs

M.: MIYAT

2020

Mapkosa K.A.,
JIsxos M.B.

«VICTOYHUKH U CUCTEMBI
TEIIOCHA0KEHUs
IIPOMBIIITIEHHBIX
MPEANPUITHIA:
METOJUYECKHUE YKa3aHUsI 110
HCIIOJIb30BAaHUIO
HOPMAaTUBHBIX JOKYMEHTOB
Ha MPAKTUYECKUX 3aHITHIX
U B KYPCOBBIX IIPOEKTaX.»

MY

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

2022

Mapxosa K.A.

«VICTOYHUKH U CUCTEMBI
TEIIOCHAOKEHUS
MIPOMBIITUICHHBIX
npennpusTuii. Pabouas
TETPAJIb»

MY

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

2022
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M. : ®I'BOY BIIO
«MI'TY um. A. H.
Koceirnnay

M CTOYHUKHU U CHCTEMBI
TEINIOCHAOKEHUS MY
NpENPUATUN

http://znanium.com/catalog/produ

[Tomanos B.B. 2013 ct/466365
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11. HUHO®OPMAIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLIECCA

11.1. Pecypchl 251eKTpOHHOM OMOINOTEKH, HHPOPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI
U poeccroHaIbHbIE 0A3bl JAHHBIX:

Nenmm | DyleKTpoHHBIE yueOHbIE U31aHNS, JIEKTPOHHbIE 00pa30BaTelbHbIE peCypPChl
1. «Znanium.comy» Hay4HO-U3AaTeNbCKoro entpa « Madpa-M»
http://znanium.com/
2. Onexrponnsie n3nanusg «PI'Y nMm. A.H. Koceiruna» Ha mrardopme 3bC «Znanium.com»
http://znanium.com/
3. «3BC FOPAUT»www.biblio-online.ru
4, O npegocraBieHny AocTyna K nHpopmanuonHo-ananuruyeckoit cucteme SCIENCE INDEX
(BKIIIOYEHHOTO B HAay4YHBI HHPOPMAIIMOHHBIN pecypc elibrary.ru) https://www.elibrary.ru/
5. 9BC «JIanp» http://www.e.lanbook.com/
6. 00O «HarmmonansHas anekTpoHHas ononroreka» (HOB) http:/m306.pd/
Horosop Ne 101/H9B/0486 — ot 21.09.2018 .
7. Hayunas snexrponnas 6ubnuoreka eLIBRARY.RU http://www.elibrary.ru/
JInuensuonHoe cornamenue Ne 8076 or 20.02.2013 r.
8. HDUKOH http://www.neicon.ru/ Cornarmenne NeJIC-884-2013 or18.10.2013r
IIpodeccnonanbHbie 6a3bl JAHHBIX, MHGOPMallMOHHBIE CIIPABOYHbIE CHCTEMbI
1. MexnyHapoaHass — yHHBepcajbHas — pedeparuBHas 0Oa3a gmameeix  Web  of  Science
http://webofknowledge.com/
2. MexnyHapo/Hasi yHuBepcaibHas pedepaTuBHas 0a3a TaHHBIX SCOPUS https://www.scopus.com
3. http://arxiv.org — 6a3a JaHHBIX TOJHOTEKCTOBBIX JICKTPOHHBIX MyOJIMKALNIT HAYYHBIX CTATEH 110
¢duzuke, MaTeMaTHKe, THPOPMATHKE
4. http://www.garant.ru/ - CripaBouno-tipaBoBast cucrema (CIIC) «I"apaHT», KOMIUIEKCHAsI IPaBOBast
MOJIJIEPXKKa MOJIb30BaTeNIel Mo 3aKOHOaTenbCTBY Poccuiickoit Denepaniuu
11.2. TlepedeHb IpOrpaMMHOI0 OOCCIICUCHUS
Neni/m | IIporpamMmmHoOe oGecnieyeHue PEKBU3HTEI OATBEPHIAOMEro
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 18-9A-44-19 ot 20.05.2019.
4. KOMITAC-3d-V 18 KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
5. AutodeskAutoCAD 2021 s yueOHbIX Horosop #110003456652 ot 18 derp. 2021
3aBeJICHNH, MOANHICKa K OeCCPOYHOH JTNIIEH3UU r.

PacmipocTpaHnsieTcss cBOOOHO AJIst
AKKPEUTOBAHHBIX YUCOHBIX 3aBEICHUI



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 VYYETA OBHOBJIEHUH PABOYEH IIPOIPAMMBI YUYEBHOU
JUCIHUIIVINHBI

B pabouyio mporpamMmy y4eOHOW ITUCIMIUIMHBI BHECEHBI W3MEHEHHS/OOHOBICHHUS H
YTBEP)KJCHBI Ha 3aceIaHuu Kaeaphl:

Ne it

1N1))
OOHOBJICHHUSA
PIIJT

XapakTep M3MeHeHHi1/00HOBIeHHIT
€ YKa3aHMeM pa3jeJia

HOMep MPOTOKOJIA
M 1aTa 3acelaHusl
Kadeapbl




