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1. OBIIUE CBEAEHUSA

VYuebHast nucuuruinHa «VICTOYHUKH M CHCTEMBI TEIUIOCHA0KEHUS» U3y4aeTCsi Ha YeTBEPTOM Kypce
B CE€IbMOM U BOCBMOM CEMECTpax.
KypcoBoii pOEKT — IpelyCMOTPEH B BOCBMOM CEMECTPE.
dopmMa NPOMEKYTOUYHOM aTTeCTALUNU:
3a4eT B CEbMOM CEMECTPE
JK3aMEH B BOCBMOM CEMECTpe

1.1.  Mecto yueOHOM nuctuIuInHB B cTpykType OITOIT

VYyebnas nucuuruimHa VICTOYHUKY B CHCTEMBbI TEIJI0CHA0KEHUS OTHOCUTCS K 4acTH, GOPMHUPYEMOI
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHUN.
OCHOBOH ISl OCBOCHHMSI JMCIUIUIMHBI SBJISIFOTCS PE3YNbTaThl OOYUYEHHUS IO MPEAIICCTBYIOIINM
JUCITAIIIIMHAM .

— TexHuueckas TEpPMOJNHAMUKA,;

- OCHOBBI UH)KEHEPHOTO MPOEKTUPOBAHUSI TEMI0IHEPTETUUECKUX CUCTEM;

- MareMaTnyecKkre METOIbI B TETUIO(U3UKE U TEIJIOIHEPTCTHKE.

Pesynbrarel 00ydeHus Mo y4eOHOU MUCHMIUIMHE UCTIONB3YIOTCS IPU U3YUEHUHU CIICTYIOIINX
JUMCIUTLINH:

- Opranu3zanus MpoUu3BOJICTBA B TPOMBIILICHHON TEIJI03HEPTETHKE.
Pe3ynbpTarel OCBOCHHSI y4eOHOW MAWCHMILIMHBI B JaJIbHEWIIEM OyIyT WCIHOJIB30BaHBI IIPH
BBIMIOJTHEHUH BBIITYCKHOW KBaJTM(DUKAIIMOHHOM PabOTHI.

2. 1TEJIA W TIUIAHUPYEMBIE PE3VJBTATHI OBYYEHHMS 1O
JTUCHUIIIMHE

LenssMu n3yueHus TUCHUTITHHBI ICTOUHUKY U CUCTEMbI TEIJIOCHA0KEHUS SIBIISIIOTCS

— W3YYCHHE TOHATHHN KIacCH(UKAIMK TMOTPEOUTENICH Temia U TEIUIOBBIX HArpy30K
(oTormeHue, BeHTWISIIMS, ObITOBOE ropsauee BogocHadxkenue (I'BC)), ronoBoro pacxonaa TEmIOTHI,
TUAPABIMYECKOTO pacyeTa pa3BETBICHHBIX TEIUIOBBIX CETEH, TEIUIOBOIO pacuera CeTH,
TUAPABIMYECKOTO pPEXHMMa CHCTEMBI TEIIOCHAOXKEHHs, METOJOB pETyJIHUPOBaHUS TEIIOBBIX
Harpy3o0K, METOJIMKH pacdyeTa BO/I0-BOJIIHOTO MOJ0TPEBATE;

- M3y4eHNEe METOJIMKHU TIOCTPOCHHUS TpadrKa MPoAOHKUTEIIBHOCTH TETUIOBOM HATrPy3KH,
rpaduKoB pPErymUpOBaHUS PAa3HOPOJHOW TEMJIOBOW HArpy3KH, MhE30METPUUYECKOro Trpaduka,
TUPABIMYECKON XapaKTEPUCTUKHU CUCTEMBI TEIIJIOCHA0KEHUS,

- 110100p U30JIALIMHY TETIOBOM CETH, HACOCOB (CETEBOr0 U MOANUTOYHOTO)

— (hopMHUpOBaHHE HABBIKOB HAYYHO-TEOPETUUYECKOTO TMOJX0Ja K PEIIeHUI0 3ajad
MpoECCHOHAIBHONW HAIPaBJICHHOCTH M TMPAKTUYECKOTO WX HCIOJIB30BAHMS B JaJbHEHINIEH
npodeccHoHaNbHOM NesSTeNbHOCTH;

- ¢dbopMupoBaHHe y O0yUYaIOIIUXCSI KOMIIETEHIINH, YCTaHOBICHHBIX 00pa3oBaTeIbHOM

nporpammoii B cootBeTcTBUU ¢ ®I'OC BO 110 g1aHHOM TUCIUTIIIUHE,;
Pesynbrarom oOyueHus o yueOHOU TUCIUIUIMHE SBIISETCS OBJIaIeHHuEe 00yUalOIMMUCS 3HAHUSIMH,
YMEHUSMH, HaBBIKAMH U OIBITOM JESITEIbHOCTH, XapaKTePU3YIOIIMMH Tporecc (HOopMUPOBAHUS
KOMIETSHIIM 1 00ECTIeUNBAIOIIMMHU JOCTHIKEHHUE TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOSHUS yueOHOU
JUCITUTUTAHEI.




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
JESITeTBHOCTH

[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 00y4eHus
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:

110 04HOHM opMe o0yueHus — 6

3.e. 192 gac.

3.1.

(3aounas hopma oOyueHUS)

CrpykTypa yueOHOM AUCIUTIIIMHBI 1711 00Y4YaIOIMMUXCS 1O BUJIaM 3aHATHMA




CTpyKTypa u 00beM TUCHUTLIHHBI

CamocTosiTeJibHasi padoTa

00y4aoerocs, 4ac

dth ‘BHIIBLIJLLE
BEHhOLAYIWOdI

12

JBh ‘BI013IMO0IRhAQO
vLOQRd
BEHIILEOLIOWEB)

42

74

116

D190du Hog0dd A

18

18

KonTrakTHas ayautopHas padora,

gac

deh ‘eMd0LOIT0I
BeMYIhUuLIedI

dth ‘BHLBHEE
siaHdoredogerr

10

16

deh ‘BHLBHBE
IMNIKhULIedn

14

deh ‘UM

10

16

deh ‘01304

64
128

192

HUMBLILLE

HOHhOLAXIWodI enwdod

3a4CT

Kypcogoii

MIPOEKT,

OK3aMCH

3auer,
KYyPCOBOI

MIPOEKT,

OK3aMCH

O0BneM THCHHUIINHBI
1o cemMecTpam

7 cemectp

8 cemectp

Bcero:




3.2.

CtpykTypa yueOHOM NUCIUIUIMHBI 1711 00yYaIoIIUXCs M0 pa3jienaM U TeMaM JTUCHHUILTMHEL: (3a0uHas popMa 00yueHus )

Ilnannpyemble
(KOHTPOJIUpPYEMBbIE)

Bujpl yueoHo# padoThl

KontakTHas padota

Pe3yIbTATHI - Bujanl 1 ¢gopMbI KOHTPOJILHEBIX
OCBOEHHSI: o ° - S g MepONPUSITHI, 06ecneqpinalomne no
KOJ(BI) HanmenoBanme paszienioB, Tem; & g o E o g e 5 COBOKYITHOCTH TEKYIIIMH KOHTPOJIb
¢(opmupyemoii(bIx) ¢opma(b1) MPOMEKYTOUHOI ATTECTANMHA g o ?ﬂ 0] o g = 5 yCIeBaeMOCTH,
KOMEIeTeHnuu(i) u §' E g i = E 2 E 5 (¢opMBbI NPOMEKYTOUYHOT0 KOHTPOISA
AN opoE g 25 S é = E s é ycIeBaeMoCTH
}IOCT](DKQH](IH“ é |:‘=T ;, é g l% g 8 g
KOMIECTCHIIMH
CenbMmoii cemecTp
[IK-2: Pa3nen |. Cucrema temnocuadxenus (CTC) X X X X X
NA-TIK-2.2 Tema 1.1 2 DopMBI TEKYIIIETO KOHTPOJIS
[K-3: Beenenue o pazzeny I
WJI-TIK-3.1 Tema 1.2 1 2 1. PemeHue 3aaau
NJI-TIK-3.4 Ce3oHHas HArPy3Ka 2. IMCHMEHHBIN OTUET C pe3yabTaTaMu
Tema 1.3 1 3 BBIMTOJIHEHHBIX OKCIIEPUMEHTAIBHO-
I'paduk TEMIOBBIX HATPY30K HPAKTUYECKUX 3aJaHuUi
Tema 1.4 1 3
I"'ogoBoii pacxox teria Ha CTC
IIpaxTrueckoe 3austue Ne 1.1 1 4
Ce3oHHas HarpyskKa.
IIpaktuueckoe 3ansTue Ne 1.2 1 4
I'paduk TEMIOBBIX HATPY30K
[Mpaktudeckoe 3ansitre Ne 1.3 1 4
I"opoBoit pacxop temia Ha CTC
JlaGoparophast pabora Ne 1.1 6
Omnpenenenre 1 MOCTPOCHUE TpaduKa TETIIOBBIX HATPY30K IO
a0OHEHTaM, BBIYHMCIICHUE CYMMapHBIX TEIJIOBBIX HAPY30K
[K-2: Paznea Il. PeryaupoBanue ornycka tenia B CTC X X X X X DopMBI TEKYIIETO KOHTPOJIS
NJI-TTK-2.2 Tema 2.1 1 4 o pazugeny Il
IK-3: MeToapl peryaupoBaHust 1. Pemienue 3anau
NA-T1K-3.1 Tema 2.2 1 4
WA-TIK-3.4 LlenTpasabHOE PeryIpoBaHKE M0 OTOMUTEIBHOM HArPy3Ke
(mapannenpHas cxeMa)
Tema 2.3 1 4




Ilnannpyemble
(KOHTPOJIUpPYEMBbIE)

Bupl yueoHo# padoThl

KontakTHas padota

Buasbl v gopMbl KOHTPOJIBHBIX

pe3yJabTaThl =
OCBOEHHSI: o ° = 3 g MepoNpUsITHi, 00ecneunBaloLne Mo
KOJ(BI) HanmenoBanme paszieioB, Tem; & g o E o g e 5 COBOKYIHOCTH TeKYIIHii KOHTPOJIb
(popmupyemori(bix) (opma(b1) HpoMeKYTOUHOM ATTECTALMH g 2 ?i &g o % = § yCIeBaeMOCTH;
KOMIeTeHnuu(if) u §” E g i = E 2 E 9 (opMBbI NPOMEKYTOYHOT0 KOHTPOIS
MK SonoE g 2 5 S é s E = é ycIeBaeMoCTH
uocrmlcemmv é é ; :“;‘ g l:‘g = 8 g
KOMIECTCHIUH
eHTpanbHOE KAUECTBEHHOE PErYJIUPOBAHKE [10 COBMEILIEHHOMN
Harpyske. Ororenue u 'BC
Tema 2.4 1 4
Omnpenenenne pacxoaa CeTeBOW BOJBI 110 aDOHEHTaM 1
CYMMapHOT0
[Mpaktuaeckoe 3ausiTre Ne 2.1 1 4
LeHTpanbHOE pEryIupOBaHUE MO OTONUTEIBHON Harpy3Ke
(mapannenpHas cxema). [loctpoenne rpaduxos
[Mpaktudeckoe 3ausiTue Ne 2.2 1 4
[lenTpanibHOE KAYECTBEHHOE PETYJIUPOBAHKE IO COBMEIIEHHOMN
Harpyske. Oromenue u I'BC. Iloctpoenue rpagukos
3auer X X X X 4 3auer 1o pe3ysibTaTaM BBHITOIHEHHBIX
3a/1aHUI
HUTOI'O 3a 7 cemecTp 6 6 6 46
Bocbsmoii cemectp
[K-2: Paznea |ll. T'mapaBauyeckuii pacuer X X X X X @®opMBI TEKYIETO KOHTPOJIS
NI-TTK-2.2 Tema 3.1 1 4 o pasneny Il
MK-3: ITopsiioK rupaBIMYECcKOro pacyeTa paaruanbHbIX BoagHbeix TC 1. Pemmenue 3a1a4
NA-TIK-3.1 Tema 3.2 2 4 2. NMCbMEHHBIA OTYET C pe3yabTaTaMu
W-T1K-3.4 ITee3oMeTpryeckmii rpaduk BBITIOJIHEHHBIX IKCIIEPUMEHTAIBHO-
IMpaktuueckoe 3anstue Ne 3.1 1 4 IIPAKTUIECKUX 3aJJaHUI
TTopsa0K THAPABIMYECKOTO pacueTa paauaibHBIX BOASHBIX TC
IIpakTudeckoe 3ansTre Ne 3.2 1 4
[Ise30omeTpuueckuil rpaduk
Jlaboparophas pabota Ne 3.1 4 3




Ilnannpyemble
(KOHTPOJIUpPYEMBbIE)

Bupl yueoHo# padoThl

KontakTHas padota

Buasbl v gopMbl KOHTPOJIBHBIX

pe3yJabTaThl =
OCBOEHHSI: o ° = 3 g MepoNpUsITHi, 00ecneunBaloLne Mo
KOJ(BI) HanmenoBanme paszieioB, Tem; & g o E o g e 5 COBOKYIHOCTH TeKYIIHii KOHTPOJIb
(popmupyemori(bix) (opma(b1) HpoMeKYTOUHOM ATTECTALMH g 2 ?i &g o % = § yCIeBaeMOCTH;
KOMIeTeHnuu(if) u §” E g i = E 2 E 9 (opMBbI NPOMEKYTOYHOT0 KOHTPOIS
MK SonoE g 2 5 S é s E = é ycIeBaeMoCTH
uocrmlcemmv é é ; :“;‘ g l:‘g = 8 g
KOMIECTCHIUH
OmnpeeneHne IOCTPOSHHE MTEE30METPUIECKOTO TpaduKa
JIABJICHUS JBYXTPYOHOM TEIUIOBOM CETH 3aKPBITON CUCTEMBI
TETUIOCHA0KEHUS
JlaboparopHas padota Ne 3.2 3 3
[MocTpoeHue nmbe3oMeTpuyYecKoro rpaduka AaBIecHUS
JIBYXTPYOHOH TETIOBOI CETH OTKPBITON CHCTEMBI
TETUIOCHA0XKEHUS
[K-2: Paznen V. M3oasinusi 1 TemjioBoi pacuer X X X X X @DOpMBI TEKYILIETO KOHTPOJIS
N/I-T1K-2.2 Tema 4.1 1 4 o pazzaeny 1V:
IK-3: Wzonsmus 1. KOHTpOJIbHAs paboTa
NA-TIK-3.1 Tema 4.2 1 4 2. NMCbMEHHBIA OTYET C pe3yabTaTaMu
W-T1K-3.4 TemoBoii pacuer BBITIOJIHEHHBIX IKCIIEPUMEHTAIBHO-
[Ipaktuueckoe 3anatue Ne 4.1 1 3 MPaKTUUECKUX 3aJaHUI
HN3onsamms
IIpakTrueckoe 3anstue Ne 4.2 1 3
TemnoBol pacuer
Jlaboparophas padora Ne 4.1 3 3
OrmpeeneHne U UCCIIEIOBAHUE COPOTHBICHHSI CETU OTKPBITOM
CHCTEMBI TeTJIOCHAOKEHUS
[K-2: Paznen V. l'mapasanyeckuii pe:xkum CTC X X X X X @DOpMBI TEKYIIET0 KOHTPOJIS
WA-TIK-2.2 Tema 5.1 1 3 o paszaeiny V:
[K-3: I'mnpasBnnyeckas xapakrepuctuka CTC 1. Pemenue 3anau
WJI-T1K-3.1 Tema 5.2 1 3 2. NUCbMEHHBINA OTYET C pe3yiabTaTaMu
I/UI-HK-3.2 rHﬂpaBHquCKaﬂ XapakTepUCTHKA Hacoca BBIITOJIHECHHBIX OKCIICPUMEHTAIBHO-
WU-T1IK-3.4 Tema 5.3 1 4 MPAKTHYECKUX 3aIaHUH




Ilnannpyemble
(KOHTPOJIUpPYEMBbIE)

Bupl yueoHo# padoThl

KontakTHas padota

Buasbl v gopMbl KOHTPOJIBHBIX

pe3yJabTaThl =
OCBOEHHSI: o ° = 3 g MepoNpUsITHi, 00ecneunBaloLne Mo
KOJ(BI) HanmenoBanme paszieioB, Tem; & g o E o g e 5 COBOKYIHOCTH TeKYIIHii KOHTPOJIb
(popmupyemori(bix) (opma(b1) HpoMeKYTOUHOM ATTECTALMH g g g &g g g = § yCIeBaeMOCTH;
KOMIeTeHnuu(if) u §” E ;ﬁ i = E § E 9 (opMBbI NPOMEKYTOYHOT0 KOHTPOIS
MHIHKATOPOB g % 5 S8 S | g8 ycneBaeMocTH
,E[OCTI(DKeHﬂﬂv é é ; :“;‘ g l:‘g = 8 g
KOMIECTCHIUH
ITocTpoeHue COBMECTHON XapaKTEPUCTUKH CETH U
THJIpaBINYeCcKON XapaKTEepUCTHKU Hacoca
[IpaxTrueckoe 3anstue Ne 5.1 1 4
I'unpaBnuueckas xapakrepuctuka CTC
IIpaxTrueckoe 3anstue Ne 5.2 1 4
I'mapaBnuyeckasi XapakTepUCTHKa Hacoca
[IpaxTrueckoe 3anstre Ne 5.3 1 3
ITocTpoeHue COBMECTHON XapaKTEPUCTUKH CETH U
THJIpaBINYECKON XapaKTEepUCTHKU Hacoca
Jlaboparophas pabora Ne 5.1 3 3
HccnenoBanne GyHKIIMOHUPOBAHUS CHCTEMBI TETLTOCHA0KEHUS
a0OHEHTa C ePUOINIECKON ToJjadell TeTIOTHI
[1K-2: Paznen VI. Pacuer Bo10-BOASIHOTO MOAOTPEBATEIS X X X X X ®DOpMEBI TEKYIIIETO0 KOHTPOJIS
NA-TIK-2.2 Tema 6.1 1 3 o pazzaeny VI:
[K-3: Pacuet Bomo-BOsTHOTO TTOIOTpEeBATENS BKIFOUEHHOTO Ha 1. Pemienue 3a1a4u
WI-TIK-3.1 a0OHEHTCKOM BBOJIE TT0 MapaJuUIeTbHON cXeMe
UJ-TIK-3.2 Tema 6.2 1 3
NA-T11K-3.4 Pacuer BOJI0-BOISHOIO HOIOTPEBATENS BKIFOUEHHOTO MO 2-X
CTYIIEHYATOH MMOCIIEJIOBATENHHOMN CXeMe
IIpakTuueckoe 3ansatue Ne 6.1 0,5 3
Pacuet Bog0-BOASHOTO MTOIOTpEBATENS BKIFOYEHHOTO Ha
a0OHEHTCKOM BBOJIE I10 MApaJJIeIbHON cxeMe
IIpakTudeckoe 3ansaTe Ne 6.2 0,5 3
Pacder Bog0-BOASIHOTO MOAOTPEBATEINS BKIIFOYSHHOTO 0 2-X
CTYNEHYaTOM NOCIEA0BATEIbHON CXEME
BrlnosHEHNE KypcOBOro MPOEKTa X X X X 18 3aluTa KypcOBOTO MPOEKTA




Ilnannpyemble Bupl yueoHo# padoThl
(KOHTPOJIUpPYEMBbIE) KontakTHas padota
Pe3yJIbTaThI = Buan! u (p?prl KOHTPOJIbHBIX
OCBOEHHSI: o o = 3 = MepONPUATHIA, 06ecneqp}’3ammne 1o
KOJ(BI) HanmenoBanme paszieioB, Tem; & g o = g e 5 COBOKYITHOCTH TEKYIIIMH KOHTPOJIb
(opmupyemori(bIx) (opma(b1) MPOMEKYTOUHOI ATTECTANMHA g g F &g 3 g = § yCIeBaeMOCTH;
KomneTeHuun (i) n g E g i =z E e £ (pOpPMBI IPOMEKYTOYHOT0 KOHTPOJIS
MHIHKATOPOB g % 5 S8 S | g8 ycneBaeMocTH
NOCTHKEHHS - |§ ; é;‘ g l% = O &
KOMITETEH LM
DK3amMeH X X X X 8 9K3aMeH 10 OmIeTam
HUTOTI'O 3a BocbMoii cemecTp 10 8 10 X 100
HNTOI'O 3a pucuMmImHy 16 14 16 X 146




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 perynupoBanust. LleHTpanbHOE Ka4eCTBEHHOE
peryIrpoBaHre OJHOPOTHON TETUTOBON HArpy3KH (C
YYT'YHHBIMH PaJHaTOPaMH U BOAOBO3LYLIHBIMU
KajopudepaMu B Ka4eCTBE OTOMUTENHLHOTO MPHOOpa).
KonnuecTBeHHoe perynnpoBaHue OJHOPOIHOMN TEMIOBOM
Harpy3ku. KauecTBeHHO-KOJIMUECTBEHHOE PETyIUPOBAHUE
OJTHOPOJHOM TEIUIOBOH Harpy3ku. Beibop merona
peryarpoBaHus U cXeMa MPUCOSANHEHNS AOOHEHTA.
Tema 2.2 LenTpanpHoe perynupoBanue | Meroauka pacueta. [locTpoeHue rpaikoB Ha OTOILICHHE,
10 OTOIUTEILHON Harpy3Kke BeHTWwsinUO U ['BC.
(nmapanenpHas cxema)
Tema 2.3 IleHTpasIbHOE KAUECTBEHHOE Mertoauka 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 3agaya rupaBIMuecKoro pacuera. Buabl u koHdurypamms
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 Mertoauka pacueta. [logzemusiii TpyoomnpoBo. KanansHast
OJTHOTpYOHas! ¥ ABYXTpyOHas MPOKJIaIKa.
Pazpen V I'mppaBanuecknii pexxnm CTC
Tema 5.1 I'mppaBnudeckas Onpenenenne paboyeil TOUKH CUCTEMBI TETJIOCHA0XKEHHS.
xapakrepuctuka CTC
Tema 5.2 I'mnpaBnuyeckas CriocoObl MPUCOEAMHEHHST HACOCOB.
XapaKTepHCTHKa Hacoca
Tema 5.3 ITocTpoeHre COBMECTHOM ITocTpoeHne COBMECTHOM XapaKTepUCTHKH. BrIOOp
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
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Tema 6.2 Pacuyet Bogo-BOISTHOTO Mertoauka pacuera
MTOIOTPEBATENS BKIIFOUCHHOTO
o 2-X CTyNeHYaTon
IMOCJICIOBATEILHOM CXEeMe

3.4. Opranuzanus caMOCTOATEIbHOU padOThl 00yYaOIINXCS

CamocrosarenbHas paboTa CTyAeHTa — o0s3aTeNbHass 4acTh OOpa30BaTEIbHOIO Ipoliecca,
HarpasJIeHHas Ha pa3BUTHE TOTOBHOCTH K MPO()ECCHOHANBHOMY M INYHOCTHOMY CaMOOOPa30BaHHIO,
Ha IPOCKTUPOBAHUE JTAJIbHEHUIIEr0 00pa30BaTEeIbHOrO MapIIPyTa U MPOPECCUOHATLHON Kaphephl.

CamocrosiTenbHas paboTa 00y4aronxcst Mo AUCHUIUINHE OPraHu30BaHa KaK COBOKYITHOCTb
ayJIUTOPHBIX W BHEAYJAMTOPHBIX 3aHATHH W padoT, O00ECIEUMBAIOIIUX YCICIIHOE OCBOCHHE
JMCIIUTIIMHBL.

AynuTopHasi caMOCTOSATENbHAsE PabdoTa O0YYaIOMIMXCSA 10 TUCHHUILUIMHE BBITIONHSACTCS Ha
y4eOHBIX 3aHATUSAX TI0J PYKOBOJCTBOM TIperojaBaTrels M IO €ro 3aJaHuio. AyIuTOpHas
caMocTosATelIbHas paboTa 00y4aIOIIMXCS BXOAUT B OOIIUI 00beM BPEMEHH, OTBEACHHOTO YYEOHBIM
IUTAHOM Ha ayIUTOPHYIO PabOTy, U pErIIaMEeHTUPYETCs pacliuCaHueM y4eOHBIX 3aHATHH.

BueaynuropHas camocTosiTelIbHAs paboTa 00ydJaronmxcs — IIaHupyeMasi yaeOHast, HayqHO-
M CCIIeI0BATEbCKAs, IPAKTUYECKasi paboTa 00ydJaromuXcs, BBIMOIHAEMasi BO BHEAYIUTOPHOE BPEMsI
IO 3aJIaHUIO M IIPU METOJUYECKOM PYKOBOJICTBE IIPENOJaBaTeNsl, HO 0€3 ero HEHOCpPEeICTBEHHOIO
y4acTusi, paclicaHieM yY4eOHbIX 3aHITHI HE PETIaMeHTHPYETCH.

BueayauropHas camocrosiTenbHast paboTa 00y4aronuxcsi BKJIIOYaeT B ce0si:

- MOJrOTOBKY K JICKIMSM, IPAKTHYECKUM W JIa0OPAaTOPHBIM 3aHATHSIM, 3a4eTaM,
9K3aMeHaM;

— M3Yy4YEeHHE YUeOHBIX MOCOOUI;

- U3y4CHUE Pa3/IeioB/TeM, He BHIHOCHMBIX Ha JICKIIMH M TPAKTUYECKUE 3aHATUS

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

- BBIIIOJTHEHUE KYPCOBOTO MPOCKTA.

CamocrosarenbHass pabora 0OydyarOmMXCsl C Y4acTHEM IMpernoiaBarens B (GopMe HHOM
KOHTAKTHOM paboThl MpeaycMaTpuBaeT TPYNNOBYHD U (WJIM) HWHAMBUIYaJbHYIO paboTy ¢
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 peanuzanmuu nporpamMmbl y4eOHOW JUCHUIUIMHBI/Y4€OHOTO MOIYJs AJIEKTPOHHOE
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 TUIAHUPYEMBIX Pe3yJIbTAaTOB 00yUYEHUS C YPOBHIMHU C(HOPMHUPOBAHHOCTU KOMITETEHIIUH (I1).

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,

— 0Oe3ommO09HO 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,
MCUEpIIbIBAOIIHE,
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;

— HCIOJB3YeT 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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HEOOXOTUMBIMH 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.

HU3KUN

HEYJIOBJICTBOPUTEIBHO | OOydaromuiics:

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

—  HCIBITBIBACT CEPLE3HBIC 3aTPYAHEHUS B IPUMEHEHHH TEOPETHYECKUX MMOT0KEHUH TIPH PEIICHUN
MPAKTUYECKUX 3a/1a4 TPO(eCCHOHATIBHOM HAIPABICHHOCTH CTAHAAPTHOTO YPOBHS CIIOKHOCTH, HE
BJIaJIeeT HEOOXOAUMBIMH JIJIsl 3TOTO HABBIKAMU M IPUEMaMHU;

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

—  HE YMEeT MO0JIb30BaThCsl CIIPABOYHBIMH MaTepPHATIaMU U HOPMATHBHBIMHU JJOKYMEHTaMHU

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

5.

OIEHOYHBIE CPEJACTBA [J TEKYHIEITO KOHTPOJISA YCIEBAEMOCTH UM ITPOMEXYTOUYHOM
ATTECTALIMH, BKJIIOYASA CAMOCTOATEJIBHYIO PABOTY OBYYAIOIIIUXCSA

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

5.1.

q)OpMBI TCKYIICTO KOHTPOJIA YCIIEBACMOCTH, MPUMEPHBI TUITOBBIX SaHaHHﬁ:

Ne it

DopMBbI TEKYLIET0 KOHTPOJISI

IIpuMepbI THIOBBIX 3aJAHUI

Perenue 3agay
o paszzeiny: CucreMa TeIIoCHaA0KEHUs
(CTO)

3azmaHue: paccunuTaTh TeruoBele Harpy3ku no CTC Ha oTtoruieHne, BeHTHsIMIO, [ BC. Onpenenuts
MaKCHUMaJIbHYIO CYMMAapHYIO Harpy3ky rnpH tHo. [1ocTpouTs rpaduk TemIoBbIX HArPY30K U HA €r0 OCHOBAaHHU
onpenenuTs rogooi pacxon temiotel Ha CTC.

Bapuant Nel. Cucrema TtemnocHaOxenusi T.ExarepunOypr BkimowaeT B ce0sl ciieayromue
notpebutenu: 1) ['octunuria (30x40x20) na 300 genoBek- aboueHT A 2) Llex (100x30x10) ¢ TpexcMeHHBIM
pexumoMm pabotel o 400 uyenoBek B cMeHy — aboHeHT B (otomurenpHas xapaktepuctuka: 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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Ne it

DopMBbI TEKYHIEr0 KOHTPOJIsI

ITIpumepsbl THNIOBBIX 32JaAHUI

Bapuant Ne2. Cucrema TemocHabxenus r.Kaparana BKIFO9aeT B ce0sI CIIeyOIIne MOTPEOnTENH:
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, BearwsanuonHas: B = 0,28 , rexHonormueckas Harpyska Qt = 3500 kB, Temmossigenenus QB =
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 €051 CIIeAYIOINE TTOTPEOUTEIH:
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 , TexHonornveckas Harpyska Qt = 3000 kBT, Temnosbinenenust Qre = 2000 kBt) 3) JloM KynbpTyphI
(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 ugenoBek- aboneHT A 2) IIpommpennpusarue (190x110x20) ¢
TpEeXCMEHHBIM peKUMOM paboThl 1o 330 yenoBek B cMeHY — ab0HEeHT B (oTomuTenpHas XapaKTepuCTHKa: O
=0,31, BenTuisanuoHHas: qB = 0,25 , TexHonoruyeckas Harpy3ka Qt = 1800 kBt, TennoBbeinenenus QtB =
2000 kBT) 3) Marasun (200x200x30) Ha 250 uenoBek- aboneHt C 4) [Ipauyeunas (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) IlIkona (150x80x40) Ha 550 genoBek-aOOHEHT
D.

Pemrenue 3agau
o paszaeny: PerynupoBaHue oTmycka
Tema B CTC

BapuanT Nel. [ToctpouTts rpad ki TeMrepaTyp U OTHOCHTEIBHBIX SKBHBAJICHTOB Pacxoia
CETEBOI BOJIBI Ha OTOIUICHHE, BeHTWIALMIO, | BC npu 1ieHTpaabHOM 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 1 OTHOCHTEIbHBIX SKBHBAJIEHTOB Pacxona
CETEBO BOJIBI Ha OTOIUICHHE, BeHTWIALMIO, ' BC npu ieHTpaabHOM KauyecTBEHHOM PETYJIMPOBAHUH T10
cometeHHo Harpy3ke (Oromienue u 'BC) Ycranosku ['BC ycraHaBNIMBaOTCS 10 ABYXCTYIICHYATOM
M0CJIEI0BAaTEIFHON CXeMe. A OTOIMTEbHBIE YCTAHOBKHU T10 3aBUCHMOM C 3JIEBATOPHBIM CMELICHUEM Ha
aboHeHTcKoM BBojIe. rpaduk 150/70, ' = 25, MpkyTcK, *uble JoMa
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Ne it

DopMBbI TEKYHIEr0 KOHTPOJIsI

ITIpumepsbl THNIOBBIX 32JaAHUI

BapuanTt Ne3. IToctpouts rpaduku TemnepaTyp # OTHOCHTENFHBIX SKBHBAJIIEHTOB pacxo/ia
CETEBOI BOJIBI Ha OTOIUICHHE, BeHTWIALMIO0, [ BC npu neHTpaabHOM KadyeCTBEHHOM PETYJIMPOBAHUH 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 Ne4. [ToctpouTs rpad kil TeMmepaTyp 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
MOCIIEI0BATENBHOM cXxeMe. 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
CETEeBOW BOJBI Ha OTOIUIEHHUE, 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, Tyua, )Kuiisle 10Ma

Pemenne 3amau
o pazzaeny: ['uapaBinueckuii pacder

3amaua Nel:

Haiitu k03¢ dUIHEHTH MECTHBIX COTMPOTHBIICHUH M PAcXOJbl MO YYacTKaM, HAOphl B KOHEYHBIX TOYKAX
YY9aCTKOB, €CIIU:

BAPHUAHT Nel B C

150 100

300

D 600 A

Ga=25kr/c
Gg =35 xr/c
Gc =45 kr/c
150/70 1o coBMEIEeHHOM 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 kr/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 | 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 KOMIIEHCATOPHI o 1T Ha Kaxasie 100 M Tpacchl
- xoneHa riaakue ¢ R=4d no Bceit Tpacce - 8 mr
- BogoMep — 1o 1 mT nepes KakIpM aOOHEHTOM.
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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 cBapHbIe ¢ $=22,5° mo Bceit Tpacce - 5 mT
- BOZOMEp — 0 1 T nepea KaxIpIM 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 1T Ha Kaxabie 150 M Tpacchl
- xoneHa riaakue ¢ R=2d no Bceit tpacce - 10 mT
- BOZIOMEp — 10 1 T nepes KakIpIM a0OHEHTOM.

3amaua Ne2:
[TocTpouTh MbE30METPUYECKUH TPAPUK, €CITH:




19

Ne it

DopMBbI TEKYHIEr0 KOHTPOJIsI

ITIpumepsbl THNIOBBIX 32JaAHUI

BAPUAHT Nel cy D
0

200 400 Vs

Vio 300 8 250 B .

> — 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 ™ 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 =10w™m H1 =74 m
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
hg =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

Pemenue 3anau
1o pazneny: M30ms1us 1 TEMoBou
pacyet

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, 0,152=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
TpyOOIPOBOAa C HAPYKHBIM TruameTpoM 0,=194mm, tiposoxennoro 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 TruameTpoM 0,=219mm, tponoxennoro 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, 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.

3anaua 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 MapaielbHON cxeme. TemmepaTypa ceTeBoil 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. IIpoBecTH NpPOEKTHHI pacyeT CEKIHOHHOrO BOJO-BOASHOro mojporpesarens I'BC,
BKJIIOYEHHOT'O 10 JBYXCTYIIEHYATOI cXeMe IIPH OTCYTCTBUM aKKyMYJISATOPOB ropsdeii BOAbl Ha 800HEHTCKOM
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 METOZOB PELICHHS IPU HE3HAYUTEIbHBIX BEIYUCIUTEIbHBIX ITOTPEIIHOCTSIX
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
OOJIBIIMHCTBE CITy4aeB (B TOM YHUCIIE H3-32 apU(PMETHIECKUX OMHNOOK) OTCYTCTBYIOT,
OO0yJaromyMcs UCTIOTH30BaHbI HEBEPHBIE METO/IBI PEIIEHNUS, OTCYTCTBYIOT BEPHBIE 2
OTBETHI.
Konrponbnas pabora OOyuatomuiicst 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 oneHuBaHus
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;

OOyuaromuiicst ICIIOIb3YET BEPHBIE METO/IbI 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'mapaBnuyeckuii (apudpmernueckux ommnoOKax);

pacuer ITponeMOHCTPUPOBAHO UCTIOJIB30BAaHHUE PABIIIBHBIX METOIOB IIPH PELICHUH 3a1a4H IIPH 4
Hamauu 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 NPABIIIBHBIX METOIOB ITPH PELICHUH 3aa4H MIPH 4
HaM4nu 1-2 cylecTBeHHBIX OMUO0K;
OOyuaromuiics UCIIONIb3yeT BEPHBIC METOIBI PEIICHHUS, HO MPABWILHEIE OTBETHI B 3
OOJBIIMHCTBE CcITydaeB (B TOM YHCIIE H3-32 apUPMETHUECKUX OINOO0K) OTCYTCTBYIOT;
OOyuaromuMcs HCIOIb30BaHBI HEBEPHBIE METO/IbI PELIECHUS, OTCYTCTBYIOT BEpHBIE 2
OTBETHI.

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

IO paszeiy:
I'mapasnnueckuii

NPaBUIIBHBIX METOOB PELICHUs IPU HE3HAYUTEIBHBIX BEIYUCIUTEIBHBIX TOIPEIIHOCTSIX
(apudmerndeckux onrmoOKax);
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HaumeHoBanne
OLICHOYHOI0 IIkaJabl OHeHUBAHUS
cpercrsa Kpurepum oneHuBaHus
(KOHTPOJILHO-
OLEHOMHOTO 100-6annpHas IIaTubanabHas
CucremMa cucremMa
MepOonpHATHS)
pexum CTC [TpoeMOHCTPUPOBAHO UCTIONB30BaHHUE PABMIILHBIX METOIOB IIPH PELICHUH 3aa4H MPH 4
Ha4nu 1-2 cylecTBeHHBIX OMUOOK;
OOyuaromuiicst ICIIOIb3YET BEPHBIE METO/IbI 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.
Pemenue 3anau OOyuaromuiicsi IEMOHCTPUPYET IPaMOTHOE PEIICHHE BCEX 3a/1a4, UCIIOJIb30BaHUE 5
no pazaeiny: 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 ICNIOJIb3YET BEPHBIE METO/IBI PELICHUS, HO TIPAaBUIIbHBIC OTBETHI B 3
OOJIBIIMHCTBE CITydaeB (B TOM YHCIE U3-32 apUMETHIECKUX OIIHMOOK) OTCYTCTBYIOT;
OO0yuaromuMcs UCIOIb30BaHBI HEBEPHBIE METO/BI PELICHUS, OTCYTCTBYIOT BEpHBIE 2
OTBETHI.
5.3. IIpomexyTouHast aTTecTalus:
dopmMa NPOMeKYTOUHOM THIOBbIE KOHTPOJIbHbIE 32IaHUSI U MHbIE MATEPUAJIbI

aTTecTaluu

JJISI TIPOBEACHUS l'lpOMe)KyTO‘lHOﬁ aTrreCcralmum:

3auer 7 cemecTp

IIpoBoanTCS MO pe3yJIbTaTaM BBIITOJIHEHHBIX 3a TPETUHM KYpPC 3aJaHUI

Ox3aMmeH 8 cemecTp:

DK3aMeHAIIHOHHBIN onJiet Nel.

B IMCBMEHHOI (popme 110 GrireTam 1. Knaccudukauus norpedureneil Tena v TeIIoBbIX Harpy3ok. Ce3oHHas Harpy3ka. OTorieHue.

2. Tloctpouts nmbezomeTpuueckuii rpaduk, ecnu r.BrnaguBocTok, Bee 31anus Beicotoit 30M, Ho=80 M, cxema
COBMeIlIEHHAas!
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B
°
(V0)

800 600

K(V7) D

(V0)

v 13;))0 A(V 10)
JK3aMeHallMOHHBbII Ouiier Ne2.
1. Meronuka onpenenenus rogosoro pacxoja temia Ha CTC
2. OnpenenuTb TEIUIOBbIE MOTEPU OAHOIO METPA MOJAIOILEro U 00paTHOro TpyOONpoBoOa, C HAPYKHBIM
nuametrpom 0,426 M, pacronoKeHHOM Ha ri1youHe 2,2 M ¢ paccTossHueM Mexay ocamu 500 mm, 11=130°C,
12=70°C, Temnepatypa rpynta 3°C, temneparypa Bo3ayxa 15°C, 8u31=80 MM, 0u:2=60 MM, Arp=1,7
B1/(M*K), Aus=0,15 B1/(M*K)
JK3aMeHalMOHHbII Ouiier Ne3.
1. KosnnuyecTBeHHOE PEryIupOBaHUE OJTHOPOAHOM TEIJIOBOW HArpy3KH.
2. Cuctema teruiocHaOxenust r.Kaparanga Bxitoyaer B cebst cnenyrouue norpedutenu: 1) INonuxinauka
(50x30x30) Ha 250 yenoBek- aboneHT A 2) IIpomnpennpustue (150x30x20) ¢ AByXCMEHHBIM PEXKUMOM pabOTHI
Bt

no 500 yenoBek B cMeHy — aboHeHT B (oTomurenbHas xapakrtepuctuka: (o = 0,32 7
M

BCHTHWLILMOHHAA: (s =

B
O'ZSMTTK> TexHojorudeckas Harpyska Q. = 3500 kBr, rernoBbiaenenus Qs = 2400 kBt) 3) Napax (100x20x10) Ha

50 gen 4) 25 xunbix 1omoB (100x80x50) Ha 450 uen KakIbIit
3amanue: paccuuTaTh TemioBble Harpy3ku mno CTC na ortomnenue, BeHTwsinuio, ['BC. Onpenenutsb
MaKCUMaJIbHYI0 CYMMapHYIO Harpy3Ky npH tio.

5.4.

Kputepun, nikansl olleHUBaHUS TPOMEKYTOYHON aTTeCTallMi Y4eOHON AUCIUIIIIUHBI:

®DopMa NPOMeKYTOYHOM

IIxajabl olleHUBAaHUSA

aTTecTAllNN
Kpurepum onenuBanus
HauMeHoBaHue OLIEHOYHOI'O 100-06aisibHas IIaTudaIpHan
CpeJICTBa CHCTEMA CUCTEMa
3auer: OObyuaromuiics BnajgeeT He0OOXOAMMBIMU YMEHHSIMH U HABBIKAMH MTPH 3a4TEHO

ITo pe3ynpTaTaM BBIIOJHEHHBIX
3aJaHuil

BBITIOJIHCHUU IMMPAKTUYCCKUX 3a,[[aHPIﬁ. 33,,[[3.'{1/1 u J'Ia60paT0pHLI€ pa6OTBI
BBIMOJHEHBI ¢ MUHMMAJIbHBIM KOJUYECTBOM OIIHOOK
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®DopMa NIPOMeKYTOYHOM
arTecTaluu

HaumeHoBaHHE OLIEHOYHOTI'O
cpeacTBa

Kpurepum oneHuBanus

IIIxanabl oeHUBAHUA

100-0ais1pbHaAR
cucremMa

IIaTnoannLHasn
cucreMa

OOyuaromuiicss He B MOJIHOW Mepe BIaieeT HEOOXOIMMBIMUA YMEHHUSIMH H
HaBBIKAMU TPU BBIOJHEHUH MPAKTHYSCKUX 3alaHui. 3a1aun u
J1a00paTOpHBIC PAaOOTHI BHIOJHEHBI C OOJIBIIIMM KOJIMYSCTBOM OLTHOOK/HE
BBINIOJIHEHEI

HC 3a4TCHO

9K3aMeH:

B IUCbMEHHOM (hopMe 1o Omeram
Pacnipenienenue 6auioB 1o Bornpocam
ounera:

1-ii Bompoc: 0-1 6ann

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

OO6yyvaromuiics:

—  JIEMOHCTPHUpPYET 3HaHUS OTJIMYAOLINECS TITyOuHOH 1
COZIEPKATEIBHOCTBIO, AACT ITOJIHBINA NCYEPIIBIBAIOIIMIN OTBET, KAK Ha
TEOPETUYECKUI BOIPOC OMJIeTa, TaK M Ha IONOJHUTENbHBIE BOIIPOCHI,

—  cBOOOJHO BBHITIOJIHSIET MPAKTHUECKUE 3aJaHNUs TIOBBIIIEHHON
CJI0KHOCTH, IPELYCMOTPEHHBIE TPOTPAMMOM, IEMOHCTPUPYET CHCTEMHYIO
paboTy ¢ HOPMATHUBHOI, OCHOBHOM U JIONIOJTHUTEIBHON JIUTEPATYPO.
OTBeT He COAEePKUT PAKTUIESCKUX OIIMOOK U XapaKTepU3yeTcs TITyOUHO,
MTOJIHOTOM, YBEPEHHOCTBIO CYKICHUN, WIIITIOCTPUPYETCS] IPUMEpPaMHU.

OO0yuaromuiics:

—  IIOKa3bIBACT JOCTATOYHOE 3HaHUE yueOHOro MaTepHaja, HO JIOIyCKaeT
HECYIIECTBEHHBIC (PaKTHIECKHE ONIMOKH, KOTOPhIE CIIOCOOCH UCIIPABUTH
CaMOCTOSITEIbHO, OJ1arosiapsi HaBOASALIEMY BOIIPOCY;

—  YCHEIIHO BBIMOJHAET MPETyCMOTPEHHBIE B TPOrpaMMe MpaKkTHIEeCKHe
3aJJaHKs CpeIHEH CII0)KHOCTH, aKTUBHO paboTaeT ¢ HOPMaTHUBHOM 1
OCHOBHOM JIUTEPATypoi,

—  JIeMOHCTPHPYET, B 1I€JIOM, CHCTEMHBIN ITOIX0 K PELICHUIO
MPaKTUYECKUX 3aJad, K CAMOCTOSTEIIbHOMY ITOTIOJTHEHHIO U OOHOBJICHUIO
3HAHWH B X0Jie AalibHeIel yueOHoi paboThl 1 MpoheCcCHOHANTBHON
NesITebHOCTH.

B oTBeTe packpbiTO, B OCHOBHOM, COJIepKaHUE OMIIETa, HMEIOTCSI
HETOYHOCTH IPU OTBETE HA JONOJHUTEIbHBIE BOIPOCHI.

OOyuaromuiics:

—  TIOKa3bIBaeT 3HaHMA (PparMEHTaPHOTO XapaKTepa, KOTOphIe
OTIIMYAIOTCS TOBEPXHOCTHOCTHIO M MAJIOH COAEPIKATEIbHOCTHIO, TOMTYCKaeT
(dakTHueckue rpyoble OMMOKHY;
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®DopMa NIPOMeKYTOYHOM
arTecTaluu

HaumeHoBaHHE OLIEHOYHOTI'O
cpeacTBa

Kpurepum oneHuBanus

IIIxanabl oeHUBAHUA

100-0ais1pbHaAR
cucremMa

IIaTnoannLHasn
cucreMa

—  CIPaBJISETCS C BBITIOJHECHUEM MPAKTHUCCKUX 3aJaHUM,
NpeAyCMOTPEHHBIX IPOrPaMMOil, 3HAKOM C HOPMAaTUBHOI JIUTEpaTypoOi,
PEKOMEHIOBAaHHOHN MPOTrpaMMOii, TOMYyCKACT MOTPEITHOCTH U OIIUOKU TIPU
TEOPETUYECKHUX OTBETaX U B XOJI€ MPAKTUICCKON paOOTHI.

ConeprkaHre OmiIeTa pacKphITO ¢l1a00, UMEIOTCS HETOYHOCTH IIPH OTBETE
Ha OCHOBHBIE U JIOTIOJTHUTENBbHEIE BOITPOCHI OHMIIETa, OTBET HOCUT
PENpPOAYKTUBHBIN XapakTep. HeyBepeHHO, ¢ OOIBIINMU 3aTPyIHEHUSIMHU
penraeT NpakTHIecKue.

OO0y4aromuiicsi, 0OHAPYKUBAET CYIIECTBEHHBIE MPOOENTHI B 3HAHHSIX
OCHOBHOT'0 y4eOHOT0 MaTepuana, IoMycKaeT MPHUHLIUIHATBHBIE OLITHOKH B
BBIIIOJIHEHUH [IPEAYCMOTPEHHBIX IIPOTPaMMOM MPAKTUYECKUX 3aJaHUN.

Ha GoubIryto 4acThb IOMOHUTENBHBIX BOIIPOCOB O COJIEPKaHHIO IK3aMeHa
3aTPYAHSETCS 1aTh OTBET WM HE IaeT BEPHBIX OTBETOB.

5.5. IIpumepHBIe TEMBI KypCOBOIO IPOEKTA:

1. PacueT TemnoBoii ceTn.

3amaHue BBIACTCS COrJIAaCHO METOMUECKUM yKa3aHUsM «VICTOYHMKH U CHUCTEMBI TEIIOCHAOXKEHUS MPOMBIIUICHHBIX npeanpusaTrii. COOpHUK 3aJlaHUi Ha
KYPCOBOM MPOEKT ¢ mpuMepoM perierrs», K.A.Mapkoga, [".U.Ilepsak, MI'Y [T 2016.

5.6. Kpurepumu, mKanabl OLEHUBAHUS KYPCOBOI'O POEKTa

®DopMa NPOMeKYTOYHOH
arrecTanuu

Kputepun onennBanus

IIxaanl olleHNBaHUSA

100-6aanbHas
cucTremMa

IIaTnoannnLHas
cucTeMa

3aluTa KypCcoBOro npockra — paboTa BBIMOIHEHA CAMOCTOSATENBHO, IPH HAITMCAHUH U 3aIIUTE pabOTHI

MTPOJIEMOHCTPHUPOBAHBL: BRICOKHA YPOBEHB MTPO(EeCCHOHATBHBIX KOMIIETEHIINH,
TEOPETUYECKHE 3HAHUS Y HATMYHUE NMPAKTUICCKUX HABBIKOB, YMEHHE MOJIE30BaTHCS
HOPMAaTUBHOU JIMTEPATYPOH;

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

5
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DopMa NIPOMeEKYTOYHOM
aTTecTAlNU

Kpurepum oneHuBaHus

IMIxanbl oeHUBAHUSA

100-0as1pbHaAR
cucremMa

IIaTnoannLHasn
cHucTeMa

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

— TIpH BBHITIOJHEHUH TPOEKTa UCIIOIB30BaHbI TPeOyEeMbIe METOJUKHN PacdeTa;
— TpadVKH BHIIOIHEHBI HA JIOJDKHOM TEXHUYECKOM YPOBHE.

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

— coOpaHn, 0000IIIeH 1 pOoaHaTN3UPOBaH HEOOXOIUMBIH 00BeM MpodeccnoHaT HON
JUTEPATypHl, HO HE 110 BCEM aclleKTaM UCCIIelyeMO TeMbI CAEIaHbl BHIBOABI U
000CHOBAHBI IPAKTUYECKHIE PEKOMEHIAINH;

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

— paboTa CBOEBpEMEHHO IPEACTaBICHA Ha Kaepy, €CTh OTJeIbHbBIC HEAOCTATKH B
ee o(hopMIICHHH;

B TIPOIIECCE 3alIUTHI PA0OTHI OBLIM JaHbI HEMOIHbIE OTBETHI Ha BOIIPOCHI;

— IIPHY BBIIOJHCHUU ITPOCKTA UCIIOJIb30BaHbI Tpe6yeMble MCTOJUKH pacyeTa,

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

— TEéMa pa6OTBI PacKkpbIiTa 4aCTUYHO, HO B OCHOBHOM IIPpaBUJILHO, JOITYIICHO
MOBEPXHOCTHOE M3JIOKEHUE OTAEIBHBIX BOIPOCOB TEMBI;

— B paboTe HEAOCTATOYHO MOJHO OblIa HCIIOJIb30BaHa MPOo(ecCHOHANbHAS
JIUTEpPaTypa, BHIBOJAbLI U IPAKTUYCCKUE PEKOMEHIAIIUN HE OTPaAXKaJIn B HOCTaTOHHOﬁ
CTETIeHHU CoJiepKaHue padoThI;

— TP HaIMCaHUU U 3aIuTe paboThl MPOIEMOHCTPUPOBAH yIOBIETBOPUTEIBHBIH
YpOBEHb C(HOPMHUPOBAHHOCTH MPO(HECCHOHATIBLHBIX KOMIIETEHIMH, TOBEPXHOCTHBIN
YPOBEHb TEOPETHUECKUX 3HAHUN M MPAKTUYECKUX HABBIKOB;

— paboTa CBOEBPEMEHHO IIPEACTaBIeHa Ha Kadeapy, 0HAKO He B IOJIHOM 00beMe
O COJIEPYKAHUIO | / WITH OOPMIICHUIO COOTBETCTBYET MPEABSBISIEMbIM TPEOOBAHUSIM;
— B IIPOLIECCE 3ALIUThI HEOCTATOYHO [IOJIHO M3JI0’KEHbI OCHOBHBIC I10JIOKEHUS
paboThl, OTBETHI HAa BOIIPOCHI JIaHBI HETIOJIHBIE;

— IIPpH BBIIOJIHEHUH ITPOCKTA UCIIO0JIB30BaHbI Tpe6yeMHe MCTOJIUKH pacyeTa,

- I‘pa(i)I/IKI/I BBITTOJIHCHBI, HO HE HAa JJOJDKHOM TEXHUYCCKOM YPOBHE
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DopMa NIPOMeEKYTOYHOM
aTTecTAlNU

IMIxanbl oeHUBAHUSA

Kpurepun onennBanus 100-6anapHas MsaTnéaiLHas
cucremMa cucremMa
—  coziepkaHue paboThl He PACKPHIBAET TEMY, BOIPOCH H3/I0KEHBI OECCUCTEMHO U 2

MOBEPXHOCTHO, HET aHAJIM3a MPAKTHIECKOTO MaTepHaia, OCHOBHBIE TIOJIOKESHUS 1
PEKOMEH/IAlIMK HE MMEIOT 00OCHOBAHMUS;

— paboTa He OpUTHHAIBHA, YaCTH PACYETOB BCTPEUAIOTCS B IPYTHX pabOTax,
BBITIOJIHEHO HE CBOE 33/1aHHUE;

— TIpH HAaITUCAHWHM M 3aIIUTe pabOThI MPOAEMOHCTPUPOBAH HEYIOBICTBOPUTEIBHBII
YPOBEHb C(OPMUPOBAHHOCTH NPO(HECCHOHATTBHBIX KOMITETECHIINH;

— paboTa HECBOEBPEMEHHO MpPEJICTaBIICHA Ha Kadeapy, He B TOJTHOM 00beMe T0
COZICPKAHUIO U OPOPMIICHHIO COOTBETCTBYET MPEABSIBISIEMBIM TPEOOBAHHUSM;

— Ha 3alyTe IMOKa3aHbl IOBEPXHOCTHBIC 3HAHMS 110 UCCIIEAYEMOW TeMe, OTCYTCTBHE
MPEJICTaBICHUH 00 aKTyaJbHBIX IIPOOJieMax Mo TeMe paboThl, 1aHbl HEBEPHBIC OTBETHI
Ha BOIIPOCHI.

— IIPH BBIITOJIHCHUHU ITPOCKTA HEC MCIIOJIb30BaHbI Tp€6yeMI)IC MCTOJUKH pacyeTa,

— rpaduKH B padoTe HE MPEJICTABIICHEL.
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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 100-6ananHas cucrema [IaTudannbHas cucrema
Texymuii KOHTPOJIb:
- Pemenwne 3amau mo pasgeny: Cucrema 2-5
tertocHabkenus (CTC)
- Pemenue 3amau o pasueny: 2-5
perynupoBanue otirycka terra B CTC
- JIBe KOHTPOJIbHBIE PAOOTHI 2-5
o pazneny: ['uapaBiandeckuii pacueT
- Pemenwue 3amay o paszzaeny: 2-5
M3oss1us v TeII0BOM pacyeT
- Pemenvie 3aia4 mo paszzueny: 2-5
I'unpasnuyeckuit pexxum CTC
Pemenwue 3anau no pazueny: Pacuer 2-5
BOJI0-BOJITHOT'O TOJIOTPEBATEIS
3auer 3a4TE€HO
BrimonHeHue U 3ammra KypcoBoro 2-5
MPOEKTa
[TpomexxyToUyHas aTTeCTALM OTJINYHO
(Ox3ameH B MUCHMEHHOI (popme 1o XOpOIIIO
ouseram) YIOBIIETBOPUTEIHLHO
HToro 3a cemecTp (IUCIUILINHY) HEYJIOBJIETBOPUTEIILHO
9K3aMeH

[Tonmy4eHHBIH COBOKYITHBIN PE3yJIbTaT KOHBEPTHPYETCS B MATHOAUILHYIO CUCTEMY OIICHOK B
COOTBETCTBUU C TAOJIULIEN:

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

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Peanuzanuss mporpamMmbl IpeaycMaTpUBAeT HCIOJIB30BaHUME B Ipolecce O0O0ydeHUs
CIIEIYIOIINX 00pa30BaTEeIbHBIX TEXHOJOTHHA:

- aHamM3 OOHOBIJICHHS] HOPMAaTHUBHOW JIMTEPATyphl, HOBBIX TEXHOJIOTHH W METOJUK
pacyerTos;

- MOMCK M 00paboTka nH(popMaLnuy ¢ UCHOIb30BaHuEM ceTu MHTepHeT;

- JMCTAaHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTUH,;



31

7. INPAKTHUYECKASA IIOAI'OTOBKA

[IpakTyeckas MOArOTOBKA B paMKax y4eOHOH JUCHUIUIMHBI PEATNU3YeTCs MPHU MPOBEACHUN
MPAKTUYECKUX 3aHATHUH, J1abOpaTOpHBIX pabOT M HHBIX AHAJIOTUYHBIX BHAOB Y4eOHOI
JEATENIbHOCTH, MPEIyCMAaTPUBAIOIINX YYacTHE OOYYarOUIMXCsS B BBINOJHEHUHM OTAEIBHBIX
AJIEMEHTOB PalOT, CBSI3aHHBIX C Oyayliel mpodecCuoHaIbHOM NesITeTbHOCTHIO.

8. OPI'AHU3ALIUA OBPA3OBATEJIBHOTI'O ITPOLUECCA JJIsA JIMI C
OI'PAHUYEHHBIMHU BO3MOKHOCTAMMHU 310POBbsA

[Ipu oOy4eHMH IUI] C OTrPAaHUYEHHBIMH BO3MOXKHOCTSMH 3J0POBbSI W HMHBAJIHUIOB
UCIOJIB3YIOTCSl MOAXO/bI, CIIOCOOCTBYIOIIME CO3AaHUI0 Oe30apbepHOil 00pa30BaTEIbHOM Cpembl:
TexHOJNIOTUN AuddepeHunanu 1 MHIUBUIYAIbHOTO OOyYeHHs, TPUMEHEHUE COOTBETCTBYIOLIMX
METOAMK 10 paboTe ¢ MHBAJIMAAMH, HUCIOJIb30BAHUE CPEJICTB JIUCTAHIMOHHOIO OOILIEHMS,
IIPOBEJCHUE JOINOJHUTEIBHBIX WHIMBUIYAIbHBIX KOHCYJIbTALMM MO HM3y4aeMbIM TEOPETUYECKUM
BOIPOCAM U NPAKTUYECKUM 3aHATUSAM, OKa3aHHE IOMOILIM IPHU IOJArOTOBKE K MPOMEXYTOUHOM
aTTECTallUU.

IIpu HeoOXxoaumocTu pabodas HmporpaMMa AUCLHUIUIMHBI MOXET ObITh aJanTHpOBaHA AJIs
oOecrnieueHrs 00pa30BaTEIbLHOrO MPOIEcca JULAM C OTPaHUYEHHBIMU BO3MOYKHOCTSMHU 3710POBbS, B
TOM 4MCJI€ JUI AUCTAaHIIMOHHOTO O0Y4YEHHsI.

VY4eOHBIE W KOHTPOJBHO-U3MEPUTENIbHBIE MaTepUaNbl TPEACTABISIOTCS B (opMmax,
JOCTYIHBIX JUISL U3YYEHUS CTYJIEHTaMU C 0COOBIMU 00pa30BaTeIbHBIMHU MOTPEOHOCTAMU C Yy4E€TOM
HO30JIOTUYECKUX IPYII UHBAJIN/OB!

Jlns TOArOTOBKM K OTBETY Ha IMPAKTUYECKOM 3aHATHM, CTYJIEHTaM C OrpaHUYE€HHBIMHU
BO3MOXKHOCTSIMHU 3[I0pOBbSI CpPEIHEE BPEMsI YBEJIUUYMBAETCS 110 CPABHEHUIO CO CPEIHHUM BPEMEHEM
HOJArOTOBKHM OOBIYHOI'O CTY/IEHTA.

JU1 CTYI€HTOB C MHBAJIUIHOCTBHIO UM C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMU 3/10pOBbsl (hopma
IPOBE/IEHUS TEKYIEeH U MPOMEXYTOYHOM aTTeCTallMy YCTaHABJIMBAETCS C Y4€TOM MHAUBUYAJIbHBIX
ncXo(PU3MUECKUX 0COOCHHOCTEH (YCTHO, MUCHBMEHHO Ha OyMare, MUCbMEHHO Ha KOMIIBIOTEPE, B
dbopmMe TeCTUPOBAHUS U T.I1.).

[IpoMexyTouHas arrecTanys MO AUCLUUIUIMHE MOXET IPOBOAUTHCA B HECKOJIBKO 3TalloB B
dopme pyOexKHOro KOHTPOJIS IO 3aBEPIIEHUI0 W3YYEHHUS OTIENbHBIX TeM IUCUUIUIMHBL [lpn
HEOOXOJUMOCTH CTYACHTY IpPENOCTaBISIETCS JOMOJHUTENbHOE BpeMs JJIs MOJATOTOBKM OTBETa Ha
3a4eTe WM IK3aMEHE.

Jlig ocyllecTBIEHHs] NPOLEAYp TEKYLIEro KOHTPOJS YCIEBAEMOCTH U IMPOMEKYTOUHOM
aTTecTallud OOYYaroOUIMXCS CO3JAI0TCs, NPU HEOOXOAMMOCTH, (DOHIBI OLIEHOYHBIX CPEICTB,
aJanTUPOBAHHbIE JJIs JIUI] C OTPAHUYEHHBIMUA BO3MOXHOCTSAIMU 3/10POBbsI U TIO3BOJIAIOLINE OLICHUTh
JOCTM)KEHUE HMMHU 3alUIaHUPOBAHHBIX B OCHOBHOM 00pa30BaTeNbHOM Iporpamme pe3yiabTaToB
0o0ydeHHs U YpOBEHb COPMHUPOBAHHOCTHU BCEX KOMIIETEHIMH, 3asBJIEHHBIX B 00pa30BaTEIbHOMN
IIporpamMmme.

9. MATEPUAJTBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIJINHBI

XapakTepucTUKa MaTepHaIbHO-TEXHUUYECKOTO 00eCreyeHHs IUCLHUIUIMHBI COCTaBIIEeTCs B
cootBeTcTBUH ¢ TpeboBanusimu OI'OC BO.

MaTepI/IaJIBHO-TeXHI/I'-IeCKOC obOecrieyeHne JUCHUIINIMHBI ITPU 06yquI/m C HCIIOJIB30BaHHUEM
TPAAULIUOHHBIX TEXHOJIOTUH O6y‘ICHI/I${.
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HaumeHoBaHue y4eOHBIX AyANTOPHUI,
JabopaTopuii, MaCTePCKUX, OM0JINOTEK,
CIOPT32710B, HOMeIIeHU ISl XPAHCHHS U
NPOPHIAKTHYECKOT0 00CIy:>KMBAHUS Y4eOHOI 0
000py10BaHUS U T.II.

OcHalIeHHOCTh Y4eOHBIX ayANTOPHI, 1abopaTopmii,
MaCTePCKHUX, 0u0JIMOTEeK, CHOPTUBHBIX 327108,
TIOMellleHH i 1J1sl XpaHEeHHUs U NPOPUIAKTUYECKOT 0
00CcayKUBAHUSA Y4eOHOT0 000Py1OBAHMS U T.II.

119071, r. Mockga, yauna louckas, q1om 39,

cTpoenue 4

ayTUTOPHH JUTA TIPOBEIACHUS 3aHATHI
JIEKIIUOHHOTI'O THUIIA

KOMIUIEKT yaeOHO! Mebe,

TEXHUYECKUE CPEACTBa O0YUCHUsI, CITy>KaIIne IS
MpecTaBiIeHns yueOHoi nahopManmu O0IbIIoNn
ayJIUTOPUH:

— HOYTOYK;

MIPOEKTOP

ayIUTOPUHU ISl TPOBEIACHUS 3aHATUN
CEMHUHAPCKOT0 TUIA, TPYIIIOBIX U
VHANBUIYATFHBIX KOHCYJIBTAIINH, TEKYIIIETO
KOHTPOJIS ¥ IPOMEKYTOYHOM aTTeCTaIlH

KOMIIIEKT y4eOHoH MebenH,

TEXHUYECKUE CPEACTBa O0YUCHUsI, CITy>KaIIne IS
MpencTaBiIeHus yueOHoil naHhopManyu O0IbIIoNn
ayJIUTOPUH:

— HOYTOYK,

MIPOCKTOP

MOMEILEHUS sl pabOTHI CO
CTHEeIMATM3UPOBAHHBIMU MaTepUATIAMH -
nmaboparopus

KOMIUIEKT yueOHol Mebenu,

TEeXHUYECKHE CPENICTBA OOYyUCHUS, CITy)KAIIHE IS
MpecTaBiIeHns yueOHoi nHopManuu O0IbIIoNn
ayJUTOPUH:

— HOYTOYK,

— TIPOEKTOP,

CIeHaIN3UPOBaHHOE 000PyI0BaHUE:!

- CTeHI 10 OmpeAeNeHuI0  Kod(QHImeHTa

TCIUIONPOBOAHOCTH TCIJIOU3OJIAIIMOHHOI'O MaTCpHraia
- CTCHJ I10 U3YUCHUIO CJIOKHOI'O TEmI000MeHa

- CTeHI 10 OmpeAeNeHHI0 KO3 QUIMeHTa
TEIUIOOTNAYM OT TOPU3OHTAIBHOW TpPyOBI TpH
CBOOO/IHOM JIBHXKCHHUH BO3yXa

- CTeHA TO W3YYCHUIO TEIIOOTAAYd  MpH

BBIHYXXJICHHOM ABMKCHUU BO3yXa

IomemeHust 111 CAMOCTOSITEIbHON Pa0oOThI
00y4aoImmnXxcs

OCHAIIIEHHOCTH MOMENIeHUH IJI CAMOCTOATE ILHOM
padoThI 00y4YaIOINXCS

YUTAJIBHBINA 3aJ1 OMOJIUOTEKU:

KOMITBIOTCPHA TCXHHUKA,
MMOJAKIIFOYCHHE K CECTH «I/IHTepHeT»

MaTepHaano-TeXHqucxoe obecrneucHue y‘le6H0ﬁ JUCIHUITIIMHBI

npu  oOyueHHH C

HCIIOJIb30BAHHUEM JJICKTPOHHOI'O 06y‘~I€HI/I$[ N JTUCTAaHIIMOHHBIX 06pa3OBaT€J'II)HI>IX TEXHOJIOTHHA.

Heo0xoaumoe o6opynoBaHue ITapameTpsl

TexHHUYecKHE Tpeﬁosa}ma

[lepconanbHhsiil koMmbloTep/ | BeO-0paysep

Bepcus nporpaMMHOTo o0ecreueHust He

HOYTOYK/TIJTAHIIET, umke: Chrome 72, Opera 59, Firefox 66, Edge
Kamepa, 79, SAAnnexc.bpayzep 19.3
MHUKPO(OH, OmnepanonHas cucteMa | Bepcust mporpaMMHOTO 00eCTIEYEHUS HE
IUHAMUKH, ake: Windows 7, macOS 10.12 «Sierray,
JOCTYN B ceTh HTEepHET Linux

Beb-kamepa 640x480, 15 xanpos/c

Muxkpodon T000H

JluHaMuKH (KOJIOHKH WITH | JTFOOBIE

HAYITHUKH)

Certb (MHTEpHET)

[ToctosiHHas ckopocTh He MeHee 192 xburt/c
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TexHonornueckoe  obecrieueHUe  peanu3ali  MPOrpaMMbl  OCYIIECTBISIETCS  C
UCTIOJIb30BAHUEM  DJIEMEHTOB  3JIEKTPOHHOM  MH(OPMALMOHHO-00pa30BaTENbHON  Cpelbl
YHHUBEPCUTETA.
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10. YYEBHO-METOJINYECKOE N UTHOOPMAILIMOHHOE 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 0,11 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-
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 «31aTenbCTBO 2018 eskie-sistemy-i-seti-
Dueprocoepexenne 65 KanalfpnaTa IOpaiir» energosberezhenie-
414069#page/1
3 Beictpunkuii I'.O., 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
3alaHUM Ha KYpPCOBOM MTPOEKT
C IPUMEPOM PEIICHUS:
MeToudeckre yKa3aHus

Metonndueckue
yKa3aHus

M.: MTYIT

2016

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

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

Meroaunueckue ykazaHus
«VICTOYHUKH U CUCTEMBI
TEIIOCHA0KEHUs
IIPOMBIIITIEHHBIX
IPEANPUATHI.
Meronuyeckue yka3aHus K
IIPAKTUYECKUM 3aHATHSIMY

MeTtoanueckue
yKa3zaHus

M.: MI'YAT

2020

Mapkosa K.A.,
JIsxos M.B.

«VICTOYHUKH U CUCTEMBI
TEIIOCHA0KEHUs
IIPOMBIIITIEHHBIX
MPEANPUITHIA:
METOJUYECKUE YKa3aHUsI 110
HCIIOJIb30BAaHUIO
HOPMAaTUBHBIX JOKYMEHTOB
Ha MPAaKTUYECKUX 3aHATHSIX
U B KYPCOBBIX IPOEKTaX.»

MY

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

2022

Mapxosa K.A.

«VICTOUHUKH B CUCTEMBI
TEIIOCHAOKEHUS
MIPOMBITUICHHBIX
npennpusTuii. Pabouas
TETPAIb)

MY

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

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

M CTOYHUKHU U CHCTEMBI
TEINIOCHAOKEHUS MY
NPEANPUATUN

http://znanium.com/catalog/produ

[Tomanos B.B. 2013 ct/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. Onexrpornsie n3nanus «PI'Y nM. A.H. Koceirunay uHa mrardopme 3bC «Znanium.com»
http://znanium.com/
3. «3BC FOPAUT»Www.biblio-online.ru
4, O nmpegocTaBieHny 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 MyOJIUKAINIT HAYYHBIX CTATEH 110
¢du3uke, MaTeMaTHKe, UHPOPMaTHKE
4. http://www.garant.ru/ - CnpaBouno-npaBoBast cuctema (CIIC) «I"apanT», KOMILIEKCHAsI IPaBOBast
NOAJEPKKa MOJIb30BaTeNel o 3aKoHoAaTenbCTBY Poccuiickoit @eaepannn
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
AKKPEeIUTOBAHHBIX yUEOHBIX 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 VYYETA OBHOBJIEHUI PABOYEH ITPOIPAMMBI YUYEBHOWM
JUCIHUIIVINHBI

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

Ne it

1N1))
OOHOBJICHHUSA
PIIJT

XapakTep U3MeHeHHi1/00HOBIeHHIT
€ YKa3aHMeM pa3jeJia

HOMep MPOTOKOJIA
M 1aTa 3acelaHusl
Kadeapbl




