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1. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYEHUS M0 TUCHUILINHE (MOIYJ/II0), COOTHECEHHBIX C

IUIAHMPYEeMbIMH Pe3yJ1bTATAMM 0CBOEHHUSI 00pa30BaTe/JbLHOMH NPOrpaMMbl

Tabnruya 1

Ne i/t

I[lnannpyemMble pe3yibTaThl OCBOCHUS
(Ko 1 HAUMEHOBaHUE KOMIIeTeHIIUM)

I[lnannpyemMble pe3yabTaThl 00y4eHUsI
(3HAHMsI, YMEHNSI, HABBIKH)

OomenpodgeccuoHaIbHbIE

L.

OIIK-1 cnocoOHOCTh MCIOIB30BATH OCHOBHBIE
3aKOHBI €CTECTBCHHOHAYYHBIX TUCIMILINH B
po(heCCHOHATBHOMN IEATEIIbHOCTH, IIPUMEHSITh
METO/IbI MATEMAaTHYECKOI'0 aHAIN3a U MaTeMa-
THYECKOTO (KOMITBIOTEPHOTO) MOCIIUPOBAHUS,
TEOPETUYECKOI0 M SKCIIEPHUMEHTAIBHOTO HC-
CIICIOBAHHUS

3HaTh: OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYY-
HBIX OUCHWIUIMH B TPO(ecCHOHATBbHOU Jes-
TEIHHOCTH, MPUMEHSATh METOJbl MaTeMaTH4e-
CKOTO aHajH3a U MaTEeMaTHYECKOTO (KOMITBIO-
TEPHOTO) MOJEITHPOBAHHS, TEOPETUIECKOTO H
9KCIIEPUMEHTAIBHOTO HCCIIeIOBAHMS

YMeTh: UCHONB30BaTh OCHOBHBIC 3aKOHBI
€CTCCTBCHHOHAYYHBIX IUCIUILIUH B TIpodec-
CHOHAIBHOHN NIEATENbHOCTH, IPUMEHITh METO-
Il MATEMaTHYECKOTO aHANNM3a U MaTeMaTnde-
CKOTO (KOMITBIOTEPHOTO) MOJICITMPOBAHUS,
TEOPETHIECKOTO M JKCIEPHMEHTaIhHOTO WC-
CIIETOBaHUSA

Bnagerb: CIOCOOHOCTBIO HCITOJIB30BaTh OC-
HOBHBIC 3aKOHBl E€CTECTBCHHOHAYYHBIX MHC-
IUTUTAH B TIPOQECCHOHATLHON JeSITEIBHOCTH,
MPUMEHSATh METOJIbl MAaTeMaTU4YECKOTO aHaJH-
32 U MaTeMaTU4YeCKOro (KOMITLIOTEPHOT0) MO-
JeIMPOBaHUs, TEOPETHUYECKOTO W DIKCIEpH-
MEHTAJIBHOTO HCCIIEIOBAHHS

OIIK-2 CrnocoOHOCTE BBISIBUTH €CTECTBEHHO-
HAYYHYIO CYITHOCTh POOJIEM, BOSHUKAIOIIUX B
xo0J1e MpodecCHOHATLHON IeATeTLHOCTH, TTPH-
BJICYb UX JUIS PEIICHUS COOTBETCTBYIOIIUN (u-
3UKO-MAaTeMaTUYECKUM anmapaT

3HaTh: €CTECTBEHHOHAYUYHYIO CYIHOCTH MPO-
0JieM, BO3HUKAKOIIUX B X07€ MPO(heCCHOHATb-
HOW NEeATeNbHOCTH, TPHUBIECYh UX IJIS pele-
HUA COOTBETCTBYIOLIUHN (u3uKo-
MaTeMaTUYCCKUN anmapat

YMeTb: BBISBIATH  €CTECTBEHHOHAYYHYIO
CYUTHOCTh TpPOOJIeM, BO3HUKAIOIIUX B XOJHE
Mpo(eCcCHOHATBHON JIEATEIBHOCTH, MPHUBIICYD
WX JUIS PEIICHHUsT COOTBETCTBYIONIMN (DU3ZHUKO-
MaTeMaTUYECKUH armapar

Baagerb: CiocoOHOCTEIO BEISIBUTH €CTE-
CTBEHHOHAYYHYIO CYNTHOCTh PO0JIeM, BO3HH-
KaOIIHMX B X07Ie MPO(ECCUOHALHON JIesTeIh-
HOCTH, IPUBJICYb UX IS PEIICHUS COOTBET-
CTBYIOIIUH (PU3NKO-MaTEeMaTHUSCKUN ammapar

OIIK-3 Bnagenne OCHOBHBIME 3aKOHAMH T'€0-
METPHYECKOTO (POPMHUPOBAHHUS, TIOCTPOCHUS U
B3aUMHOT0 MEePECEUCHUSI MOJIETICH TIIOCKOCTH U
MPOCTPAHCTBA, HEOOXOIMMBIMH ISl BHITIOTHE-
HUSI U YTCHUS YePTEXKEM 3JaHN, COOPYKEHUM,
KOHCTPYKITUH, COCTaBICHHS KOHCTPYKTOPCKOM
JIOKYMCHTAIIVH U JIeTalIeH

3HATBh: OCHOBHBIE 3aKOHBI T'€OMETPHUYECKOTO
(hopMupOBaHUs, TOCTPOCHHA W B3aMMHOTO
MEePECCUCHNs] MOJENeH TIUIOCKOCTH U TpOo-
CTpaHCTBa, HEOOXOAMMBIMH JUIS BBIIOJTHCHUS
U YTEHHUS YepTexed 3JaHui, COOpPYKEHUH,
KOHCTPYKIUH, COCTABICHUS KOHCTPYKTOPCKOM
JOKYMEHTAIIUK U JeTanen

YMeTh: 1ONIB30BaTHCS OCHOBHBIMU 3aKOHAMH
reoMeTpHYECKOro (pOpMUpPOBaHUS, IMOCTPOE-
HUS U B3aUMHOIO TEPECCUYCHUs] MOJeNen




IUIOCKOCTH M TPOCTPAHCTBA, HEOOXOJAMMBIMH
JUUISL BBITIOJIHEHUSI M YTEHUSI YEPTEXKEH 3JaHuH,
COOPY)KEHHH, KOHCTPYKLHM, COCTaBJIECHUA
KOHCTPYKTOPCKOM JOKYMEHTALIUK U JIeTalIei
BnapeTb: OCHOBHBIMH 3aKOHAMU T€OMETPH-
4eCKOro (POpMUPOBaHUS, IIOCTPOCHHS U B3a-
HMMHOTO TIepeceueHus MOoeNel MI0CKOCTU U
MPOCTPAHCTBA, HEOOXOTUMBIMH JIJISI BBITIOJ-
HEHUA U YTCHUS YepTeKel 31anuii, coopyxe-
HUU, KOHCTPYKLHM, COCTaBICHUS KOHCTPYK-
TOPCKOM JIOKYMEHTAIlMU U JeTajaen

ITpodeccnonaibHbIE

L.

IK-3 CrocoOHOCTBIO MPOBOJIUTH MpElBa-
pPHUTEIBHOE TEXHUKO-YKOHOMHUYECKOE 000C-
HOBAaHUE MPOCKTHBIX  PEIICHUH, pa3-
pabaThIBaTh MPOCKTHYIO U Pab0OYyI0 TEXHU-
YECKYI0 JOKYMEHTAIuio, OQOpMISTh 3a-
KOHYEHHBIE  TPOEKTHO-KOHCTPYKTOPCKHE
paboThl, KOHTPOJHPOBATH COOTBETCTBUE
pa3padaTbiBaéMbIX IMPOCKTOB W TEXHHYE-
CKOW JOKYMCHTAIlMU 3aJaHul0, CTaHaap-
TaM, TEXHUYECKAM YCIOBHSM W JIPYTUM
HOPMAaTUBHBIM JOKYMCHTaM

3naTh: OCHOBHBIC TPUHIIUIBI TPOBEIACHUS
MPEBAPUTEIHLHOTO TEXHUKO-KOHOMUYECKOE
000CHOBaHUE MPOCKTHBIX pEIIeHUH, pazpada-
THIBaTh MPOEKTHYIO U PabOUyI0 TEXHUYECKYIO
JIOKYMEHTAIINI0, OQOPMIIATH 3aKOHYCHHBIC
MIPOEKTHO-KOHCTPYKTOPCKHE PabOThI, KOHTPO-
JUPOBaTh COOTBETCTBHE pa3padaThIBAEMbIX
MPOSKTOB U TEXHUYECKON NTOKYMEHTAIlUH 3a-
JaHWIO0, CTaHJIApTaM, TEXHUYCCKUM YCIOBHSIM
Y IPYTUM HOPMATHUBHBIM

YMmeTh: BBINONHATE TpeaBapUTENBHOE TEX-
HUKO-YKOHOMHUYECKOE OOOCHOBAHHE MPOCKT-
HBIX PEUIeHHH, pa3pabaThiBaTh MPOEKTHYIO H
pabodyl0  TEXHUYECKYI0  JIOKyMEHTAIHIO,
oopMIIATH 3aKOHYCHHBIC MIPOEKTHO-
KOHCTPYKTOPCKHE pPabOTHI, KOHTPOJIMPOBATH
COOTBETCTBHE Pa3padaThIBAEMBIX MPOEKTOB U
TEXHUYECKON JOKYMEHTAIMU 3aJaHW0, CTaH-
JIapTaM, TEXHHYECKUM YCIOBUSAM U JIPYTHM
HOPMAaTHUBHBIM JOKYMEHTaM

Baaners: HaBbikamu BBINOJHEHUS MPOBEJIE-
HUS MPEIBaPUTEIHLHOTO TEXHHUKO-
9KOHOMHYECKOEe OOOCHOBAaHHE IMPOEKTHBIX
pemieHn#, pazpabaTeiBaTh MPOEKTHYIO W pa-
0ouyro TEXHUUYECKYIO JIOKYMEHTAIIHIO,
oopMIIATH 3aKOHUYCHHBIC npoekTH(--
KOHCTPYKTOPCKHE pPa0OThI, KOHTPOIHPOBATH
COOTBETCTBHE pa3padaThIBAEMBIX MPOCKTOB U
TEXHUYECKON JOKYMEHTAIIMU 3aJaHW0, CTaH-
napraM, TEXHHYECKHM YCIOBHSM H JIPYTHM
HOPMAaTHUBHBIM JOKYMEHTaM

2. MecTo 1UCUMIIMHBI (MOXYJIsl) B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMmMbl

ﬂI/ICHI/IHHI/IHa ((HCTOpI/IH CHCTEM TEII0ra30CHA0KESHHUS U BECHTUIIALIMNY» OTHOCUTCA K JHUCIIH-

IUTMHAM 110 BBIOOPY BapuaTHBHOM yacTu Os0ka 1 yueOHOro miaHa.

Tabnuya 2

Ne i/t

Koa v HanmMeHoBaHue
KOMIIETeHIIUH

IIpenmecrByromue
AUCHHUIIHHBI

Mocaenyromue
AUCHUILIUHBI

OomenpogeccuoHaIbHbIE

1.

| OI1K-1 cnocoGHOCTH HCITOJNb- | Marematuka, usnka, Xumus,

XuMus Bo3ayxa, Xumus pu-




30BaTh OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX JIUCITH-
TUTHH B TPO()EeCCUOHAIBHOM
JeSITEIBHOCTH, TPUMEHSITh
METOBI MATEMATHIECKOTO
aHaJlM3a U MaTeMaTUIeCKOTO
(KOMITBIOTEPHOT'0) MOJICIIUPO-
BaHUsI, TECOPETHUECKOTO U DKC-
MEPUMEHTAIBHOTO HCCIIEI0Ba-
HUS

WNmxenepHas rpadvka u
HavepTaTeIbHasi TeOMETPHA,
Okonorus, TeopeTnueckas
MeXaHuKa, TexHmdecKas Me-
XaHWKa, MexaHuka TpPyHTOB,
CrpouTeNbHbIC MaTepUabl,
DNeKTpOCHA0KESHHE C OCHO-
BaMU AJIEKTPOTEXHUKH, Teope-
TUYECKUE OCHOBHI TEIIIOTEX-
HukH, ['uapapnuka, OCHOBBI
o0ecrieYeHus] MUKpPOKITIMATa
3mannid, Ororuienne, CTpou-
TenbHas Terodusnka, Tep-
MouHaMu4deckas 3 GeKTHB-
HOCTb TEILUIOBOr0 000pyI0Ba-
HUS ¥ TETIOMAaCCOOOMEHHBIC
MPOIIECCHI B HEM, XUMHUSI BO3-
nyxa, XuMus MpUMecei B at-
Mocdepe

Meceit B atmochepe, Oxpana
BO3IYIIHOTO Oacceitna, He-
TPAAUIUOHHBIC HCTOYHHUKH
Tera

OIIK-2 CriocoOHOCTh BBISIBUTH
€CTECTBEHHOHAYUYHYIO CYIII-
HOCTB ITPO0JIEM, BOSHHUKAFO-
IIUX B X0J1€ MPO(heCCHOHANTb-
HOU JeATeNILHOCTH, TIPUBJICYD
WX JJIsl pEIIeHHs COOTBET-
CTBYIOITHI (PHU3HUKO-
MaTeMaTHUYECKHIA ammapar

Maremaruka, @usuka, Teope-
TUYeCKasi MexXaHHKa, | exHude-
CKas MexaHuka, MexaHuka
rpyHTOB, TeopeTndeckue oc-
HOBBI TETUIOTEXHUKY, [ paB-
nuka, OCHOBBI CUCTEM TETLIO-
ra30CHa0)KEeHUs M BEHTUIIS-
1y, CTpouTtenbHast Teruiohu-
3uKa, TepMoguHaMu4ecKast
3¢ (HEeKTUBHOCTH TEILIOBOTO
000pyIOBaHUS U TETLIOMACCO-
0OMEHHBIE TIPOIIECCHI B HEM,
Xumus Bo3ayxa, XUMus mpu-
Mecell B atMmocdepe

OIIK-3 BnageHnue 0OCHOBHBIMU
3aKOHaMHU T€OMETPHUIECKOTO
(hopMHpOBaHUS, TOCTPOCHHSI H
B3aUMHOT0 IIEPECEUCHUS MO-
Jiesiei TIOCKOCTH U MPOCTPaH-
CTBa, HEOOXOUMBIMH JIJIS BBI-
MIOJIHEHUSI M YTCHUS YepTexei
3/1aHUil, COOPYKEHUH, KOH-
CTPYKIMH, COCTaBIEHHS KOH-
CTPYKTOPCKOH JOKYMEHTAIUN
U JeTajiei

WnxenepHas rpaduka u
HavyepTaTeIbHas TeOMETPHA,
TeopeTnueckas MExaHUKa,
OCHOBBI apXUTEKTYPHI U CTPO-
WUTEIBHBIX KOHCTPYKIIUI

IIpodeccnonabHBIE

1.

IIK-3 CrocoOHOCTBIO TIPOBO-
JIUTH TIPEABAPUTEIIEHOC TEXHH-
KO-9KOHOMHYECKOe 00OCHOBa-
HHUE TPOEKTHBIX PEIICHUH,
pa3pabaThiBaTh MPOCKTHYIO H
pabovyI0 TEXHHUYECKYHO JIOKY-

OCHOBBI apXHUTEKTYPHI U CTPO-
WUTEIBHBIX KOHCTPYKIHM, Oc-
HOBBI POEKTHOM 1eATEIBHO-
cTH, TennoreHepupyromme
ycTaHOBKH, |'a30cHabxeHwMe,
OCHOBBI CHCTEM TEILIOTa30-

OCHOBBI IPOEKTHOMN A€SATEIb-
HocTH, KoHaumonuposanve
BO3/IyXa M X0JIOIOCHAOXKEHHE,
TermnorenepupymoIme ycra-
HOBKH, ['a30cHabxkeHue,
[IpakTHKo-OpHUEeHTHPOBAHHBII

MEHTaui, oQOopMIITh 3a- | CHAOKEHHS U BEHTIIISIIUU MIPOEKT
KOHYEHHBIE MIPOEKTHO-
KOHCTPYKTOPCKHE paloTHI,




KOHTPOJIHUPOBATH COOT-
BETCTBUE  pa3pabaThIBaEMBIX
MMPOSKTOB U TEXHUYCCKOU J0-
KyMEHTAallud 3aJaHuio0, CTaH-
JapTtaM, TEXHHYECKHUM YCIIO-
BUSIM W IDYTUM HOPMATHUBHBIM
JIOKYMEHTaM

3. O0beM JUCUMIJIMHBI (MOXYJIS]) B 3a4€THBIX ¢JMHUIIAX ¢ YKa3aHHMeM KOJIUYeCcTBa akajeMuye-
CKHMX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYI0 padoTy o0y4yalommxcs ¢ npenoaasaresieM (1o BU-
AaM y4eOHBbIX 3aHATHIA) M1 HA CAMOCTOSITEJIbHYI0 PadoTy 00y4aroIMuXCs

Tabnuya 3

Bua y4eoHoii padoThl

Bcero yacos

Kypc 4 (7 cemectp)

Kypc 4 (8 cemectp)

AyauTopHasi KOHTaKTHasi padoTa (Bcero) 30 16 14
B TOM YHCIIE:
nexuroHHble 3ansaTus (JI3) 10 6 4
nabopaTtopHbie paboTsl (JIP) 8 4 4
npaktrdeckue 3ausaTas (113) 12 6 6
BHeaynuTopHasi koHTakTHas padora: KCP 7 4 3
CamocrosiTeibHas padora (Bcero) 197 115 82
B TOM YHCIIE:
BbimonHeHue PI'P / kypcoBoro npoekta 197
115 82
(paboThr)
Kountpoan 18 9 9
HUTOI'O: yac. 252 144 108
HUTOI'O: 3.e. 7 4 3

4. Conep:kaHue IMCHUIUIMHBI (MOAYJIs1), CTPYKTYPUPOBAHHOE 10 TeMaM (pa3aesiam)
€ YKa3aHMEeM OTBEeICHHOI0 HA HUX KOJMYeCTBA AaKaJeMUYEeCKHUX YaCOB U BU/I0B YUeOHBIX 3aHA-

THIl
Tabnuya 4
Bunasl yueOHOM Harpy3KH U UX TPYAOEMKOCTb,
Yachbl
<
=
£t 8
@ HanmenoBanue pazzena TUCITUTUTIHBI 3t
" ) =9 o %f &
(0]
Q
aa)
1 IToHsITHE O CUCTEME TEIUIOCHAOKEHUS. 1 ) ) 20 1
CucreMbl TEIUIOCHAOKEHH.
2 | HoTpeGuTtenu Tema
OTHOCHTEIBHBIE BEJTMYUHBI PACXOJI0B 1 2 2 20 25
TEIUIOTEHL.
3 | Topsiuee BogocHAOXKEHHE. 2 4 40 48
4 | TennoBbI€ MyHKTHI. 1 - 20 23
5 | PerynupoBaHue oTIycKa TeIuia. 1 2 - 15 18
6 | TemmoBkIle ceTH. 2 - 60 66
7 | ICTOUYHUKH Tela. 2 - 22 26




CHaOXeHNA

MepornpuaTus 10 CHUKEHUIO pacxoaa
teruta. OXpaHa OKpYKarolen cpesbl.
OCHOBBI 3KCIUTyaTallui CUCTEM TEILIO-

HToro: 10 8 12 197

227

4.1. Conepskanme JeKIMOHHBIX 3aHATHI

Tabnuya 5

Ne Ne
JI3 pasnena

Tema JeKUMU U epevYeHb JTUAAKTHYECKUX
eIMHHI]

Koanue-
CTBO 4a-
CcoB

1 2

3

4

4 xypce (7 cemectp)

Tema 1 IHoHsTHE O CUCTEME TEILIOCHAOKEHUS.
I{leHTpanu30BaHHOE U MECTHOE TEIMJIOCHAOKEHHE.

Tema 2 CxeMbl NpHUCOEAMHEHHS MOTPEOUTENEH K TPyOOIPOBO-
naM TeruioBbIX cerei. Kimaccudukanus cucrteM TermiocHaOxe-
Husa. OmHO-, NBYX-, TpeX-, YETBHIPEXTPYOHAsT CHCTEMBI TEILIO-
cHaOXXeHHs (CXeMbl, 00J1acTh TPUMEHEHHUs, JOCTOMHCTBA U HE-
JIOCTaTKH ).

[TapoBsie cucTembl TemIocHaOXKeHUs (C BO3BpaTOM U 0€3
BO3BpaTa KOHJieHcara). BI0op cucTeMBbl TemocHa0KeHHs U
BHJIA TETJIOHOCUTESL.

Tema 3. Buabl 1 XapakTepucTUKa TEIUIOBBIX HArpy30K. PeskuMel
noTpebIeHUs TEIUIa B TEUEHHUE Yaca, CyTOK, Ce30Ha U rofia.
Omnpenenenne pacxonoB TeIUIa HA OTOILIEHUE, BEHTUIIALMIO, TO-
psidee BOJOCHAOKEHHE U TEXHOJIOTMYECKHE HYX/bL. Y AeTIbHbIE
pacxozpl TEILUIOTHI HA OJHOTO KUTEIIS.

Tema 4. I'paduku pacxo0B TEIUIOTHI, B TOM YHCJE TOJOBHIC U
HMHTETpAJIbHBIE. Onpenenenue pacxo0B TEIJIOTHI
MIPOMBIIIJICHHBIMU U CEITbCKOXO03SIICTBEHHBIMU O0BEKTaMH.

2

Tema 5. Kmaccudukamuss cucreM TOpsSYEro BOJIOCHAOKCHHS.
MecTHBIE CHCTEMBI TOpsiYero BojocHaOxeHus. [IpenmyiiecTBo
HEeHTpan30BaHHBIX cucteM ['BC 1o cpaBHEHUIO C MECTHBIMU.
O6opynosanue cucreM I'BC. TpeboBaHusI K KaueCTBY BOJIBL.

Tema 6. [IByxtpyOHas (kmaccuueckasi) cucrema ['BC. Cucrema
I'BC ¢ BepxHeii pa3Boakoi. Cxembl npotounsix cucteM ' BC. Ho-
Bble cxeMbl cucteM ['BC. PacuetHbie pacxozbl BOJbI U TEILIA B CU-
cremax ['BC. I'unpaBnudeckuii pacyer moaaromx TpyoornpoBo-
JIOB.

Tema 7. Tennosoi pacuer cuctem I'BC. I'mapaBianueckuii pac-
4eT HUPKYJIALUOHHBIX TPYyOOIIpoBOIOB. JlpoccenbHble Mai0Bl.
Pacuer u Bb10Op 1MpKyIALMOHHBIX HacocoB. Cuctemsl [ BC ¢
€CTECTBEHHOW LIUPKYISIUEH. AKKYMYJISATOPBI C TOPSIYUM BOJO-
caabxenueMm. [lonkmouenne 6akoB-akKyMynsiTopo. KBaprais-
Hble cuctembl ['BC. CriocoOb1 60psOBI ¢ KOPPO3HUEH B HAKHUTIC-
o0pa3oBaHHEM.




Tema 8. MecTHBIE U IIEHTPaIbHbIE TEMJIOBBIEC TYHKTHI JIJIs1 OT-
KpBIThIX cxeM npucoeauHenus I'BC. TennoBble MyHKTHI 115 3a-
KpbITHIX cxeMm npucoeaunenus ['BC. Beibop cxem npucoennHe-
uus nonorpesareneit [ BC k TeroBeiM cetsim. Pacder u BIOOp
000pYyIOBaHUS TEIJIOBBIX TYHKTOB.

Tema 9. llenTpanbHOE KaYECTBEHHOE PETYIUPOBAHUE OAHOPOI-
HOM TeII0BOM Harpy3ku. KoinuecTBeHHOE U KaUYECTBEHHO-
KOJIMYECTBEHHOE PEryJMPOBAHUE OTIYCKA TEIIa.

Tema 10. PerynupoBka B cuctemax otorieHus. L{eHTpanbHoe u
KauCCTBCHHOC PCryJIMPOBAHUC PA3HOPOAHBIX TCIUIOBBIX Harpy-
30K. CKOppPEKTHPOBAHHBIM M TOBBIMIEHHBIN TpadWKu IEHTPaTh-
HOro perynupoBanusi. ['paduku cymMMapHOro pacxojia BOBI.
AsroputMbl pacyeta Ha OBM cxeM TEemIoBBIX MYHKTOB U TEM-
NepaTypHBIX IpaUKOB PEryIUPOBAHMSI OTITYCKA TEIUIOTHI.

Hroro 3a cemectp

4 xypc (8 cemectp)

Tema 11. Cxembl TEMJIOBBIX ceTeil, 0071acTh MPUMEHEHHUS U TEX-
HUKO-DKOHOMHUYECKHE OCHOBBI BbIOOpa pa3nuyHbIX cxeM. Cu-
CTEMBI (CeTH) MarucTpaabHbIC, PaclpeIeTUTebHbIC, BHYT-
pUKBapTalibHBIC. TpaccupoBKa v MPOGUITH TEMIOBBIX CETEH.
KOHCTpYKTHBHBIE 37IEMEHTHI TETUIOBBIX CETEH: TPYyObl, 3aropHast
apmatypa. Komnencaropsl. PacueT koMneHcanuii Temmneparyp-
HBIX yIJMHeHuH. [Ipokiiagka TENIOBbIX CETEN: MOA3EMHA,
HaJ3eMHasl, KaHaJIbHas U OeckaHaibHas. THUIIbI KaHAIBHBIX MIPO-
KJIJIOK.

Tema 12. Mexannueckuii pacuer TeIIIOBBIX ceTell. [loaBukHbIe
Y HETIOABUKHBIE OMOPbI, PACCTOSIHUE MEXKY OMOPaMH, YKJIOHBI.
CXEM TETUIOBBIX MTYHKTOB M TEMIIEPATYPHBIX TPA()UKOB PETyIIH-
pOBaHUsA OTIIyCKa TEIUIOTHI. TEeII0BOM pacyeT, TeIIo-
ruApou3ossus TpyO. [IpumenseMbie MaTepraibl 1 KOHCTPYK-
IIUH.

Tema 13. 3ammTa NoA3€MHBIX KOMMYHUKAIIUN OT TPYHTOBBIX U
MMOBCPXHOCTHBIX BOA.

Tema 14. Be16op pacueTHBIX TapaMeTPOB TEIJIOHOCUTENS U pac-
XOJ0B BOAbI HA YYaCTKax TCIIJIOCCTH. FHI[paBJIH‘{€CKHI>'I pacucT
BOJSIHBIX TEIJIOBBIX ceTel. HoMorpammbl u TaOauIIbI 471 pacye-
Ta.

Tema 15. I'paduku naBiaeHu B TEMI0CeTsIX (OCHOBHBIC MOJIO-
KEHHUs U moctpoenue) TpeboBaHMs K HOPMAIbHBIM JaBICHHUSIM B
CHCTEME TEIUIOCHA0KEHUS NPU TMHAMUUYECKOM U CTaTHYECKOM
pexumax. PerynupoBanue HEUTPaIbHOM TOYKU CETU U CXEMBI
BKJIFOUEHHUS IOJIUTOYHBIX HACOCOB. BBIOODP CXEMBI IOJIKITIOYE-
HUS a0OHEHTCKUX BBOJIOB B 3aBUCUMOCTH OT rpaduka JaBieHHHA
B TemioceTH. HacocHble cTaHIMM Ha MOAAIOLIEM U 0OpaTHOM
TpybonpoBoaax. Pacuet u BeIOOp 060py0BaHHS HACOCHBIX
CTaHIAH.




Tema 16. 'mapaBinyeckas XxapakTepUCTUKA CUCTEMBI TEIJIO-
cuHabxenus. [locnenoBaTenbHas U napaniensHas paboTa cere-
BBIX HacocOB. Pacuer ruipaBinyecKux pexxuMoB TEIJIOBOH ce-
td. Bausaue I'BC. I'mapaBnnueckas ycTOMYUBOCTb CUCTEMBI
TEIJIOCHAOKEHUS.
7 Tema 17. HagexHocTh paboTHI TEIUIOBBIX CETEH, pe3epBUpOBa-
HUe. ANTOPUTMBI pacyeTa HaJeKHOCTH TEIJIOBBIX ceTell Ha
OBM. I'paxxnanckas 060poHa. 3ammra TpyOOornpoBOIOB TEILI0-
CeTel OT XUMHUYECKOH U AJIEKTPUUECKON KOPPO3HUH.
Tema 18. Buns! ucrounukos reria. TermnopukamoHHbIe TYp-
OWHBI U UX paboure mapaMeTpsl, 000pynoBanue, cxeMbl. Koad-
¢unment rerwtopukamun. CoBmectHas padora TOL 1 muKOBBIX
KOTJIOB. PacyeT u BBIOOp TeMI0(pUKAIIMOHHOTO 000PYI0BaHHS.
TpeboBanus kK KauecTBY MOANMUTOYHON BOBI TerioceTen. Oc-
HOBHbBIE CXEMBbI BOJIOTIOJTOTOBKH JJIs1 OTKPBITHIX U 3aKPBITHIX
cucreM TeruiocHa0keHus. TernocHa0keHne MPOMBIIUIEHHBIX
NPENPUSITUI OT TOPOJICKUX TEIIOCETEH.
HToro 3a cemecrp: 4
Hroro: 10
4.2. Cogep:xkaHue JJa0DOPATOPHBIX 3aHATHH
Tabauya 6
Ne Ne HaumenoBanue J1abopaTopHoii padoThI Koua-
.JIi’ asu-ena Bo
P 4acoB
4 kypc (7 cemecTp)
1 2 N3ydyeHne 00beMHOTO METOa M3MEPEHHS PAcXoa JKUIKOCTH 2
2 3 Omnpenenenre TUAPaBIMYECKUX XapaKTEPUCTUK TPyOOIIPOBOTHON 2
apMaTypbl
Hroro 3a cemectp:| 4
4 kypc (8 cemecTtp)
6 HccnenoBanue paboThl HACOCHOTO arperara 2
4 6 HccnenoBanne ruipaBInueCKuX PeKUMOB CHCTEMBI TETUIOCHAOKEHUS 2
IIPY U3MEHEHUH Halopa Ha BCAChIBAIOIIEM KOJUIEKTOPE
UPKYISIMOHHOTO (CETEBOr0) Hacoca
Hroro 3a cemectp:| 4
Hroro:, 8
4.3. CogepkaHue NPAKTHYECKHUX 3aHATHH
Tabnuya 6
No I13 Ne TeMa NpaKkTHYECKOI0 3aHATHS U NepeveHb Kosuye-
) pasaejia AUAAKTHYECKUX €ANHUIL CTBO 4YaCOB

4 kype (7 cemectp)




Pacuer pacxonoB Temia Ha ororsieHue. PacdeT pacxoioB Termia
1 Ha BEHTWIALUIO U Topsdee BomocHaOxkenue. [locTpoeHue rpa- 2
(hUKOB PacxoJ0B TEILIA.
Pacyer momarommx TpyOONPOBOJOB CHCTEM TOPSYETO BOMO-
5 cHaOxeHus. PacueT HUPKYISIMOHHBIX TPYOONPOBOAOB CHUCTEM 5
ropsiuero BOJOCHAaOXKeHHs. Pacyer akKymymnsTOpOB TeIjia CH-
CTEM ropsiYero BOJOCHAOKEHHUSI.
3 Pacuer mapameTrpoB aGOHEHTCKOTO BBOJa U BHIOOP 00OpyIOBa- 5
HUSL.
Hroro 3a cemectp: 6
4 kypc (8 cemecTp)
MexaHu4yecKuld pacyeT 3JIEMEHTOB TEIUIOBBIX ceTed. Pacuer
1 TEIUIOBOW M30JISIUU. [ MIpaBIMYECKU pacyeT TEIIOBOM CETH U 2
onpeJIeJICHUE PACX00B U JIABJICHUN HAa HEPACUETHBIX PEKUMAX.
[TocTpoenue nbe3omeTpudeckoro rpaduka. Beibop cxemsl B 3a-
2 BHCHMOCTH OT THAPABINYECKOIO PEXKUMA B TOUKE IIPUCOEIUHE- 2
HUSL.
3 Pacuer HanmexxHOCTH TEIUIOBBIX ceTeil. CxeMbl OJIOUHBIX TEIUIO- 5
BBIX MIYHKTOB.
Hroro 3a cemectp: 6
HToro: 12
4.4. CogepkaHHe CaMOCTOSATEJILHOM padoThI
Tabnuya 7
Ne Bua camocTosiTeqIbHON PaGoThI M epeYeHb TMIAKTHYECKUX eIUHUIL Koanue-
pasziena CTBO YacOB
4 xypc (7 cemecTp)
1.5 Brimonnenue KypcoBoi paboThI MO TOpsiueMy BOAOCHAOKEHHUIO KUIIOTO 115
HToro 3a cemectp 115
4 kypc (8 cemectp)
6-7 BeinonHeHne KypcoBoro NpoeKTa 1o TeIIoCHa0KEeHUIO pailoHa Topoa. 82
HToro 3a cemectp 82
Hroro: 227
5. IlepeyeHb y4eOHO-METOAMYECKOT0 00ecleYeHUs ISl CAMOCTOSITEIbHOH padoThl
o0yuyarwumuxcst Mo JUCHUIIMHE (MOYJIIO)
Tabmuya 8
Ne ABTOp(BI), HAMMEHOBAHHE, MECTO, Pecypc HTB CamI'TY
/o roJ W3IaHus (ecJIM ecTh, YKa3aTh «rpudg»)

1. | bakpynos, ['enpux AnekcanapoBud. Temno3a-
IIUTa 3JJaHUK U COOPYKEHHH : yueO. mocodue /
Camap. roc. apxutexTyp.-cTpouT. yH-T (CI'A-
CY). - Camapa : CTACY, 2004. - 91 c. - ISBN
5-9585-0073-2 : 31 p. 62 K.DJIEKTPOHHBIE pe-
cypenr: [UT7

http://bibl.samgasu.ru/marcweb2/Found.asp

2. | [lonouckuii, Bunen MapumoBHd. ABTOHOMHOE
TEIIOCHAOXKEHHME : y4eO. MocoOme ISl CTyICH-
TOB BY30B, 00yYaIOIUXCS 1O CICIUATBHOCTH

http://bibl.samgasu.ru/marcweb2/Found.asp




290700 - "TermorazocHaOXeHHUE U BEHTUIIS-
" / Camap. roc. apXUTEKTyp.-CTPOHT. YH-T
(CTACY). - Camapa : CTACY, 2004. - 104 c. -
ISBN 5-9585-0033-3 : 86 p. 94 k.

DnekTpoHHbIe pecypebl: TIB2

3. | TenaocHab:xenune paiiona ronoaa [Tekcrl : http://bibl.samgasu.ru/marcweb2/Found.asp
MeTol. Vka3aHus / Camap. roc. anxXuTeKTyp.-
crpout. VH-T (CI'ACY). Kad. Tensoraso-
cHa0keHMs U BeHTHWJIsAUMH. - Camapa :
CIr'ACY. 2013.-88 c. - 110 p.DsaexkTpoHHbIE
pecypebl: TTB32

Baacosa, T.E. Tenuiorexnuka : Meron. vka- | http://bibl.samgasu.ru/marcweb2/Found.asp
3aHUS 1JIsl CAMOCTOSNT. DAOOTHI CTVIEHTOB /
Camap. roc. apxXuTeKTVD.-CTDOUT. VH-T
(CTACY). Kad. runpaBiuKyu U TenJjorex-
HuKH. - Camapna : CTACY. 2004. - 15 ¢. - 21
p. 50 k. DaekTponnbie pecypebi: K217

6. @OH OLIEHOYHBIX CPEACTB /IJIsl MPOBEeHUS MPOMEKYTOUYHOM aTTeCcTAlluU
o0yuyarumuxcst Mo JUCHUIIMHE (MOIYJIIO)
DoH/J OLIEHOYHBIX CpeaCcTB npeacranieH B [Ipunoxennn 1.

7. IllepeyeHb OCHOBHOI U JOMOJHUTEJIbHOH Y4eOHOH JIMTEPATYPbI, HEOOXOAMMOI /1A

OCBOEHUS TUCHMILUINHBI (MOYJIs1)
Tabauya 10

Ne | ABTop(bI), HAMMEHOBAaHHE, MECTO, TOJ U3XAHUS Pecypc HTB CamI'TY
/o (ecam ecThb, yKa3aTh «rpug»)

OcHoBHag JuTepaTypa

1 bakpynos, I'eapux AnexcannpoBud. Tero3a- http://e.lanbook.com/book/44878
IIUTa 3JJaHUK U COOPYKEHHH : yueO. mocodue /
Camap. roc. apxutexTyp.-cTpouT. yH-T (CI'A-
CY). - Camapa : CTACY, 2004. - 91 c. - ISBN
5-9585-0073-2 : 31 p. 62 K.DJIEKTPOHHBIE pe-
cypenr: [UT7

2 | llonouckwuii, Bunen MapumoBud. ABToHOMHOE | http://bibl.samgasu.ru/marcweb2/Found.asp
TEILIOCHAOXKEHHME : y4ueO. MocoOme s CTYICH-
TOB BY30B, 00YYAIONIMXCS 110 CIICIIUATEHOCTH
290700 - "Teruora3ocHa0XeHHE U BEHTUIISI-
nus" / Camap. ToC. apXUTEKTYpP.-CTPOUT. YH-T
(CTACY). - Camapa : CTACY, 2004. - 104 c. -
ISBN 5-9585-0033-3 : 86 p. 94 .
DekTpoHHbIe pecypesl: 11 B2

JlonoJIHuTeIbHAS JIMTEpaTypa

1 | Temnocnabxenue paiiona ropona [Tekcr] : me- | http:/bibl.samgasu.ru/marcweb2/Found.asp
ToA. YKa3aHus / Camap. roc. apXuTeKTyD.-
ctpout. VH-T (CTACY), Kad. TemnorazocHao-
JkeHus 1 BeHTrisnun. - Camapa : CITACY,
2013. - 88 c. - 110 p.DnexTpoHHBIE pECyp-
col: TIB32

2 | Bimacosa, T.E. Temnorexnuka : Meron. vkaza- | http://bibl.samgasu.ru/marcweb2/Found.asp
HUS [UI CaMOCTOSAT. PaboThI cTyaeHTOB / Ca-
Map. roc. apxuTekTyp.-ctpout. YH-T (CITACY),




Kad. ruapasnuky u termorexHuky. - Camapa :
CIr'ACY.2004. - 15 c. - 21 p. 50 k. DnexTpon-
HBle pecypenl: K217

8. [lepeyenn pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKANMOHHOI ceTn «UHTEepHET»,
He00XO0IUMBIX /IJI51 OCBOCHUS TUCIHHUILIUHBI (MOYJIfA)

1. Dnexrponnas oubnroreka ACHU Cam I'TY (http://bibl.samgasu.ru/marcweb2/Default.asp)
2. DnexTpoHHas OnbaMoTeyHas cucrtemMa u3farenscTea "Jlanp"
<noreply@lanbook.com> www.e.Lanbook.com
3. pyrue Internet pecypchl, OTHOCSIIIHECS K PEKOMEHIOBAaHHBIM O(QHUITHATBLHBIM 00YyJarouM
ucrounukam (http://www.dwg.ru/).

9. MeToauyeckne yKazaHus AJs 00y4YAOIIUXCS 110 OCBOCHHUIO JUCHHUIIMHBI (MOYJIs1)

Tabruya 10
Ne | AsTop(bl), HauMeHOBaHHe, MecTo, roa m3aa- | Pecype HTB CamI'TY (knuocnwiii porno Caml TV
n/m HuUs (ec/IM eCTh, YKa3aTh «rpug») UNU INIeKMPOHHBLIL pecypc; ecii dNIeKMPOHHbLIL pe-
Cypc, Mo YKA3amb CCbLIKY)
1 IreinaeBa A.A., IpinaeBa E.A., XKyxoBuukwuit http://bibl.samgasu.ru/marcweb2

J.JI. TermmorazocHa0XeHUE ¢ OCHOBAMM TEIJIO-
TexHuKkH. Mertoamdeckue ykaszanus. Camapa:
CT'ACY, 2013.94 c.

2 CanoB A.l'., LlpinaeBa A.A. IlpoextupoBaHue http://bibl.samgasu.ru/marcweb2

OTOMUTEIBHO-TIPOU3BOJACTBEHHOM KOTEJIHHOM. —
Camapa: CT'ACY, 2014. - 118 c.

1. MeToanyeckne yka3aHusi Ipu padore HaJl KOHCIIEKTOM JIEKIMHU

B xoxe neKIMOHHBIX 3aHATHI HEOOXOAMMO BECTH KOHCIIEKTHpPOBaHHE yueOHOro MaTepuana.
OOpamiath BHUMaHUE HAa KaTeropuu, (HOpPMYIHPOBKU, PACKPBIBAIOIINE COJEPKAHUE TE€X WM HHBIX
SIBIIGHUN M MPOLIECCOB, HAyYHbIE BHIBOJBI U NMPAKTUYECKUE PEKOMEHIALNH, TOJIOKHUTEIbHBIN OMbIT B
OpaTopckoM HcKyccTBe. JKenaTenbHO OCTaBUTh B pabOuMX KOHCIEKTaxX IOJIsl, HA KOTOPBIX JIENaTh
MOMETKH U3 PEKOMEHJIOBAaHHOW JUTEepaTyphl, JOMONHSIONIMNE MaTepuaj MPOCIYIIAHHON JIEKIUH, a
TaKXe MOJYEPKUBAIOIINE OCOOYI0 BaXKHOCTh TE€X WJIM MHBIX TEOPETHUECKUX IOJIOKEHUH. 3amaBarh
MpernoaBaTellio YTOYHSIOUIIE BOIIPOCHI C LENbI0 YICHEHUS TEOPETUUECKUX MOJIOKEHUHN, pa3perieHUs]
CHOPHBIX CUTYallUH U T.J.

2. MeToanuyeckne YKa3aHUs M0 CAMOCTOATEILHON padoTe HAl U3Yy4YaeMbIM MATEePHAJIOM H
NPHU NOATOTOBKE K NPAKTHYECKUM 3aHATHIM

Haunnate Hafo ¢ M3ydeHUs pEeKOMEHJOBAaHHOH nuTepaTyphl. Heo0X0quMo MOMHHTH, YTO Ha
JIEKIIMHM 0OBIYHO pacCMaTPUBACTCS HE BECh MaTepHall, a TOJIbKO ero yactb. OcTainbHasi ero 4acTh BOC-
TIOJTHSETCS. B TIPOLIECCE CaMOCTOSITEIbHOM paboThl. B CBs3M ¢ 3TUM paboTa ¢ peKOMEHIOBAaHHOM JIH-
Tepatypoii oOs3atenbHa. Ocoboe BHUMaHHME MPU 3TOM HEOOXOIMMO OOpaTHTh Ha COJEp:KaHUE OC-
HOBHBIX TMOJOXEHUI U BBIBOJOB, 00bACHEHHUE SIBICHUN U (PAKTOB, YSICHEHHE MPAKTUYECKOTO MPHIIO-
KEHHUsI pacCMaTpUBAaEMBIX TEOPETUUYECKUX BOMPOCOB. B mporecce 3ol paboThl HEOOXOAUMO CTpe-
MUTBCS TTOHATH U 3alIOMHUTH OCHOBHBIE MOJOXKEHHUS paccMaTpUBaeMOIro Marepualia, IpUMepsl, Mo-
SCHSIOLINE €T0, a TAKXKE pa3o0paThcs B WITIOCTPATUBHOM MaTepuaie u T.1.

3. MeTroagnueckue yKa3aHus 10 BbINOJHEHUIO KYPCOBOi padoThl, KYpcOBOIro NMpoeKTa

Teoperuueckasi 4acTb KypcOBOi paOOThI BHIIIOIHSETCS 110 YCTAaHOBJICHHBIM T€MaM C HCIIOJIB30-
BaHHEM INpaKTUYeCKuX MaTepuanoB. K kaxqoil TeMe KOHTPOJIbHOM paboThl peKOMEHIyeTC sl IpUMep-



HBI TEPEYCHb Y3JIOBBIX BOIMPOCOB, CHUCOK HEOOXOIMMOW JuTepaTypbl. M3maras BOMPOCH TEMBI,
CJICAYCT CTPOro MmpuACPKHUBATHCA IIJIaHA. Pa60Ta HC NOJIKHA MPCACTABIIAATL MEPCCKA3 OTACIBbHBIX
I1aB yueOHHMKa WK yaeOHoro mocobus. HeoOxoammo M3I0KUTh COOCTBEHHBIE COOOPAKEHHUS 110 CY-
IIECTBY M3JIAraeMbIX BOTPOCOB, BHECTHU CBOU Mpeiokenus. OOIIie moI0KeHUs JOMKHBI ObITh TOI-
KpETUIeHbl W TIOSCHEHBl KOHKPETHBIMH TpuMepamu. M3maraembrii MaTepuan mpu HEOOXOAMMOCTH
CIIeAYeT MPOMJLTIOCTPUPOBATh TAOIUIIAMU, CXEMaMHU, AUarpaMMaMi U T.1.

10. Ilepeyenb HHGPOPMAMOHHBIX TEXHOJIOIMH, HCIOJIb3YyeMbIX IIPH OCYIIECTBJIEHUHN 00pPa30Ba-
TeJbHOI'0 Npolecca Mo TUCHUILINHE (MO1YJ/II0), BKJIKYAs NepedyeHb NPOrpaMMHOro odecmneve-
HHUA ¥ HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

Tabnuya 11
Ne ni/m IIporpammHoe obecnieyeHne
HaumenoBanue No aynuropun KommgectBo paboumnx
MecCT
1. |ArchiCAD 14 11 13
2. Microsoft Office 2003 (Microsoft Access,
Microsoft Excel, Microsoft InfoPath Design-
er, Microsoft InfoPath Filler, Microsoft One- 1 13
INote, Microsoft Outlook, Microsoft Power-
IPoint, Microsoft Publisher, Microsoft Share-
IPoint Workspace; Microsoft Word)
Tabauya 12
Ne n/m NudopmaniuoHHO-cCIPaBOYHbIE CUCTEMbI
1 KoncynpranT Ilmtoc

Opranu3oBaHO B3aUMOJICHCTBHE C 00YYAIOLMMHCS TOCPEICTBOM IIEKTPOHHON HH(POPMAITMOHHO-
00pa3oBaTeNbHON CPEIbI.




11. Onucanne MaTepuaJIbLHO-TEXHNYECKOH 0a3bl, HEOOXOAUMOI1 VI OCylIecTBJIeHHs 00pa-
30BaTeJbHOI0 MpoIecca 1Mo JUCHUIINHE (MOTYJII0)

Tabnuya 13
Ne aynm- OoOopynoBanue Kounue-
Bupa ayauropun TOPHH CTBO
(rr.)
1 1
Jlocka 3-x cTBOpUarast é
CroJ npenoiaBaTeIbCKUN 3
Tpubyna 1
[IpucraBku 1
XK TV Philips 1
XKKTV LG )
CucreMHbIH 010K 1
Y4eOHbie Jlexunonuble Mbruzp 2
KnaBuatypa 1
CeteBoitl GuiIbTp
3
Web-kamepa 4
[TapThl 2-X MECTHBIE 3
Ckambu
4
Crynbs
[Lmakater 2
2
8
2 Jlocka 3-x cTBOpUarast 1
KK TV LG 1
KK TV Samsung 1
Tpubyna 1
Web-kamepa 1
CucreMHbIit 010K 1
Mpimib 1
Knasuarypa 1
Kononku lmapa
CroJ npenoiaBaTeIbCKUN 2
[TapTs! 2-X MeCTHBIE 34
Ckambu 34
CereBoii puiIbTp 1
Cron nuChMEHHBIN 1
Crynpsg 3
Jns nmpakTuye- 12 Momnurop 13
CKHX 3aHSITHMH, MBEI111b 13
TPYNIOBBIX U CuctemHbIi 010K 13
WHIMBU]1yaJlb- Knasuarypa 13
HBIX KOHCYJIb- Hocka onuHapHas 1
TalWH, TeKyIIe- HBII 13
r0 KOHTPOJISI U CTOJ1 KOMIIBIOTEPHBII 13
IIPOMEKYTOU- Cron 1mecTHbIE 20
HOH aTTecTalluu, Crynbs 3
KypCOBOI'0 IIPO- IInakar
E€KTUPOBAHUS [IpoekTop 2
OKkpaH 2

15



Jl1s camocTos-
TEIHLHON PabOTHI
(moctym x Un-
TEPHETY U 3JIeK-
TPOHHOM OUO-
JIMOTEYHOU CHU-
creme (OBC)

KomnbrotepHsie
KJIaCChI

11

MonuTop

Mpi1ub
CucreMHbIH 010K
Knasuarypa
Jlocka onuHapHas
NBIT

Ctos KOMIIBIOTEPHBIN
Cron 1mectHbIE
Crynbsg

[Tnakar
IIpoekrop

DKpaH

14
14
14
14

14
14
20
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Ilpunooscenue 1

DoH/1 OLICHOYHBIX CPEACTB
JUISL IPOMEKYTOYHOM aTTeCTAUMH 00YYAIOIINXCS

no gucuumuae (Moayno) b1.B.03.10 TensiocHad:keHHue

HanpasJjieHue noaroToBKkM (CrenuaaibHOCTh)

Hanpasiennocts (npoguinb)

KBamnpukanus

dopma 00yueHHnst

DaKyabTeT

Beinyckarwmas kageapa

Kadenpa-pazpadoruuk

08.03.01

(KOZ[ U HAUMEHOBAHUE HAIIPaBJICHUS NIOATOTOBKH (CHCHI/IaTILHOCTI/I)

Tenyorasocuad;keHue U BeHTHJISAIUSA

(HaMMEHOBaHNUE)

oaKaJaBp

3a049YHasd

(ouHas1, OYHO-3209HAS, 3a0UHAS)

(HaMMEHOBaHUE)

CTpouTeanLCTBO

(HaMMEHOBaHUE)

CTpouTeJLCTBO

Benebeii 2017

17

(HauMEHOBaHHUE)



1. [lepeyeHb KOMIEeTEHIMIA C YKA3aHUEM ITAaNOB UX ()OPMHUPOBAHUS B NMPOLIECCe 0CBOe-
HHsl 00pa30BaTeIbHOI NPOrPaMMBI.

Tabauya 1

Kox xomnerenmuu

Jdranbl GOPMUPOBAHUS KOMIIETEHIUM
(HauMeHOBaHUE Pa3/IeNoB)

)]

2

OIIK-1 crmocoGHOCTh WCIOJIB30-
BaTh OCHOBHBIC 3aKOHBI €CTe-
CTBEHHOHAYYHBIX IUCIUIUIMH B
mpoecCHOHaTBHON  AeSATSIIBHO-
CTH, IPUMEHSTh METOJIBI MaTeMa-
TUYECKOTO aHallu3a W MaTeMaTh-
49eCKOro (KOMITBIOTEPHOTO) MO-
JICIIUPOBAHUS, TEOPETUIECKOTO U
JKCIICPUMEHTAIBHOTO  UCCIICO-
BaHUS

Pasnen 1. Ilonsarue o cucreme TermocHaOxkeHus. CUCTEMBI TEILIO-
CHaO0XKEHMS.

Pasnen 3. ['opsiuee BogocHaOKEHHE.

Paznen 4. TennoBble MyHKTHI

Pasnmen 5. PerynupoBaHue OTIIyCKa TeIuia

OIIK-2 CrocoOGHOCTh BBISIBUTH
€CTECTBCHHOHAYYHYIO CYIITHOCTh
mpo0JieM, BO3HUKAIOIIUX B XOJE
podecCHOHaTBHON  ACSATSIIBHO-
CTH, TIPUBJICYL WX JJIS PEIICHUS
COOTBETCTBYIOLIUI ¢duszuKo-
MaTeMaTUYeCKHUH ammnapar

Pasmen 1. Ilonsitue o cucreme termiocHaoxeHusi. CHCTEMBI TEILIO-
cHaOKeHUsI.

Paznen 2. Tlorpeburenu temna. OTHOCUTEIbHBIC BETHUYHNHBI PACXO-
JIOB TEIUIOTHI.

Pasnen 7. Wctounuku Terna. MeponpusaThs Mo CHUKEHUIO pacxo-
na tema. OxpaHa okpyskarouieil cpeabl. OCHOBBI 3KCILTyaTallMKU
CHCTEM TEIJIOCHAOKEHUS

OIIK-3 BnaneHue OCHOBHBIMHU
3aKOHAMU TE€OMETPHUYECKOTO
(hopMUpOBaHHUA, TOCTPOCHUS MU
B3aMMHOTO TIEPECEUEHUsS] MOJie-
Jied TJIOCKOCTU U MPOCTPAHCTBA,
HEOOXOIMMBIMH JIJIS1 BBITTOJTHEHUS
W YTEHHUs YepTexeu 3JaHui, co-
OpY)XEHUH, KOHCTPYKLHUH, CO-
CTaBJICHUSI KOHCTPYKTOPCKO# H0-
KYMEHTAIlUU U JIeTaJlel

Pasnen 1. Iloustue o cucteMe temaocHa0xeHnst. CHCTEMBI TEILIO-
CHaO0XKEHHS.

Pasnen 3. T'opsiuee BogocHaOKEHHE.

Pasnen 6. TemnnoBele ceTH

IK-3 CrnocoOHOCTBIO TPOBO-
IIUThH TPEIBAPUTEIBHOEC TEXHH-
KO-3KOHOMHYECKOe 000CHOBa-
HUE TMPOEKTHBIX PEIICHUH,
pa3pabaThiBaTh MPOEKTHYIO U
pabouyr0 TEXHUYECKYIO IOKY-
MEHTaluo, o(GopMIATh 3a-
KOHUYCHHBIC TIPOCKTHO-
KOHCTPYKTOPCKHE paboTsl,
KOHTPOJIMPOBATH COOT-
BETCTBUE  pa3pabaThIBaeMbIX
MPOEKTOB M TEXHUYECKOH J10-
KyYMEHTAIlMH 3aJIaHul0, CTaH-
JIapTaMm, TEXHHYECKUM YCIIo-
BUSIM U JIPYTUM HOPMATHBHBIM
JOKYMEHTaM

Paznen 2. Ilorpeburenu temna. OTHOCUTEIbHBIE BETUUUHBI pacXo-
JIOB TEIUIOTHI.

Pasnen 3. T'opsiuee BogocHaOKEHHE.

Paznen 4. TennoBble MyHKTHI

Pa3nen 5. PerynupoBaHue oTIycka Teria

Paspmen 6. TemoBble ceTn
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Ixana oueHUuBaHUs Pe3yJIbTATOB

Tabruya 3
IIpouenTHas mkana (mpu ee ucnoib- | OUeHKa B CHCTeMe «HeYT0BJIeTBOPUTEIbHO — y/10-
30BaHHH) BJIETBOPHUTEJIHHO — XOPOIIIO — OTJIMYHO
2 4

0-50% HeynoBneTBopuTenpHO

51-70% Y 10BII€TBOPUTEIIHHO

71-84% Xopouo
85-100% OTangHo

3. TunoBble KOHTPOJIbLHBIE 32JaHUS U MHbIE MATEPHAJIbI, HE00X0AUMBbIE /1JIsl OLEHKH 3Ha-
HUIiil, yMEHU i, HABBIKOB M (WJIH) ONBITA AeSATEJIbHOCTH, XapaKTePU3YIOIIHe dTanbl GopMUPO-
BaHMs KOMIIETEHIUIl B Mpolecce 0CBOECHHsI 00pa30BaTe/bHOI NMPOrpaMMBbl.

3.1. @opmbl meKyuezo KOHMPOA YCREBAEMOCHIU

Tabruya 4
Ne pa3znena (-oB) Ne HaumeHoBaHUE OLIECHOYHOI'O Konx konTpoaupyemoi
(aTama NMPaKTH- cpeacTrsa KOMIIETEeHIIM U
(GbopMHUPOBaHHS | YECKOI0 (perenue 3a1a4, KOHTPOJIbHAS
KOMIICTCHITMH) | 3aHATHS pabota, oT4eT 10 JTaOOPaATOPHBIM
paboTam, TECTHpOBaHHE, KypCOBas
pabota (mpoekT), pedepart u ap.)
1 2 3 4
2,3,6 J3.1-4 Oryer no naboparopueim padoram | OITK-1, OIIK-2, OIIK-3,
I1K-3
2,3,4,6,7 I1.3. 1-4 Penrenne 3agau OIIK-1, OIIK-2, OIIK-3,
I1K-3

IIpumep TUNOBOI 3aKa4n
Pacuer HA KOMIIEHCAIIMIO TEILIOBBIX V/UIMHEHNI VUYaCTKA Tpyoonposoaa ¢ I1-o0pa3HLIM

KOMIICHCATOPOM.
v | vo
. B | .
1 | 1
. |
yu m] Pk Xo
e X
o | A X
|

HcxoaHble JaHHBIE:

e K pacuery npumem I1-00pazusbiit komnencatop K9.
e [ - paccTosiHHEe MEX/y HETOBMKHBIMU Omopami, paBHO 100 m;
e [ - umHA CBOOOIHBIX ILIEY, ONpEaeseTcs Mo Gpopmyie:

25



L,=40-d, =40-0,159 =6,4n

e B=I,1m H=2,6 M.

1. Onpenensiercs IPUBECHHAS JUTMHA OCEBOM TMHUN YYacTKa TPyOOIpoBoa 1o popmyiie:

L, =2L, +2H +B=2-4+2-26+11=143u

2. KoopauHnats! ynpyroro nueHTpa TsKeCTH:
H-(H+B) 2,6-(2,6+1]
y HHEB) 2602641 (o
L, 14,3
X,=0m
3. LleHTpanbHBI MOMEHT HHEPLMH OTHOCUTEIBHO OCH X | OIpeenuM 1o popmye:

vV, = GH +BJH2 -L, V.= @-2,6“,1)-2,62 -14,3-0,67* =12,7:°

4. PacdeTHOE TeIUI0BOE YIUIMHEHHE BIIOJIb OCH X OIIPENETISIOT 10 hopMyIie:
AX =¢-AL =0,5-100,8 = 50,4 mm
T'ne:

£ =0,5 - kodpHULKEHT, YIUTHIBAIOIIMIA PENAKCALMIO KOMIIEHCAIMOHHBIX HATIPSHKEHUH U NIPEIBAPH-

TENBHYIO PACTSHKKY KOMIIEHCAaTOpOB 50% MOIHOTO TEIJIOBOTO Y/UIMHEHUS TPU TEMITEPAType TSILIOHOCH-
Tensa meHee 400°C;

AL - monHoe TEmIoBoe yUTMHEHHE, ONPEIEIIACTCS 1Mo (hopMyJIe:
AL=qa-At-L=126-10"-178-100 = 100,8 mm

. o MM
o - K03pGUIHMEHT JUHEHHOTO paclIipeHus1, IPHHUMAeTCsl paBHBIM 1,26 - 10

M- 2pao
At=1,—t, =150+28=178°C

5. Cuna ynpyroit neopMaliu onpeaesercs o hopmyiie:
P =P =—AX'E.7I,K2C
v, .-10
Tak xak AX =a-¢-At-L, 10
P =P - 05-E7-I'5-At-L _ 0,425 0,5-178-100 — 9298koc
10 o ,
CE-T cem’
I'ne: a77 =0,425 ke cn 3HaueHue Oepercs u3 Tadm.17.
10 2pao
6. MakcuManbHBIN H3TUOArOIINI MOMEHT OIPEIENsIeTCs 10 (hopMyJie:
M . =H-=-Y) P =(2,6-0,67)-298 =575,14xec - m
7. Nzrubaromee KOMIIEHCAITMOHHOE HANIPSHKEHHE HA CIIMHKE KOMIIEHCATOpa:
H-V )P - .
ot = ( ,) P _ (2,6 -0,67)-298 7,53 Kec2
w 32,8 MM

I'me: W — MOMEHT CONPOTHBICHHUSI IIONIEPEYHOTO CEYCHHUSI CTEHKHU TPYOKH, cM. Tabi1.16; pu aToM O ),
TOJKHO OBITH MeHblIe 8-11 kre/Mm>2.

8. Nzrubaromye KOMIEHCAITMOHHBIE HATIPSDKEHHS Ha TIPSIMBIX yJacTKaX:
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;(np)zo_;. H+B _ 3,7 .63 Kec
2-L +H

o

2

2.4+26 e

IIpumep JlabopaTopHoii padoThI
N3YYEHUE OFBbEMHOI'O METOJIA UBMEPEHU A PACXOIA XXKUJIKOCTU

]_lem, paﬁon - UBYUYUTHb NPUHIHUIIBI U HEKOTOPLIC MO[[I/I(l)I/IKaIII/II/I 00BEMHOTO METOa U3MCPCHUA pacxoda KUuA-
KOCTHU 1 METOABI OICHKU 1 IMOBBIIICHUA TOYHOCTH U3MEPCHUA.

OO1ue cBeneHus

N3mepenne pacxosia B pa3IMyHbIX TEXHOJOTMYCCKUAX YCTAHOBKAX, B TOM YHUCJIC U B CHCTEMaX TECIUIOCHAOKCHUS,
SIBISIETCSI HEOOXOAMMBIM JIJIsl OLICHKH KayecTBa PaOOThI YCTAHOBKH HIJIM CHCTEMBL, JUISl ONIPEICICHUS KOJIIMYECTBA IM0-
TpeOJIsIeMOii YHEPTUH, TOILIMBA, TCINIOHOCUTEIIS, HCXOIHOTO HJIH MOJYy4aeMOTO MPOIYKTa.

OHUM W3 CaMbIX PacHpPOCTPAHCHHBIX METOJIOB M3MEPCHUS PACcXOoJla WIH KOJUYECTBA BEIICCTBA SBISICTCSA 00b-
EMHBIN METOJI, 3aKJIFOYAIOIINIACS B OTMCPUBAHUN M CYMMHPOBAHHUU M3BECTHBIX (IO BEJIMYMHE 00BEMa I MAaCChI)
MOPIUI BEIIECTBA, a TAKXKE B ONPEACICHUN BPEMCHH U3MepeHHs. Tak Kak IMoJ[ BEIMYMHOW Pacxoja MOHUMAIOT
OTpe/IeIEHHOE KOJIMYECTBO BEILIECTBA, MPOXO/ISIIee Yepe3 ceueHre TPyOOIpoBoia MM Kakoro-iubo ammapara, Tex-
HOJIOTMYECKOH YCTAHOBKH B €IMHHUILY BPEMEHH, HEOOXOAMMO BEIMYMHY OTMEPEHHOI0 KOJMYECTBA BEIECTBA pas/ie-
JIUTh Ha MOJyYCHHBIH MOKa3aTesb BpeMeHH u3MepeHus. Takum o0pazom, Jutst onpeeseHns: 00beMHoro G uim Macco-
Boro Gy pacxozia He00XOIUMO BBITTOJIHUTE BBIYUCIICHHS 110 GOpMyIIam:

G="Vot, (1.1)

Gk = My, (1.1a)

rac V()I/IMQ— 00beM 1 Macca OTMEPCHHOI'O KOJIMYCCTBA BCILICCTBA,
t - BpEMs U3MEPCHHUS.
B cucreme CIAUHUILL Ccu PasMEPHOCTH pacXxod0B OMPEACIIOTCSA COOTBETCTBEHHO B M3/C U Kr/C. Memuy HUMMU CO-
6HIO,Z[aCTC}I TAaKO€ COOTHOIICHME:

Gm=Gp, (1.2)

TJIe P - IUIOTHOCTH XHUAKOCTH WJIM Ta3a, Kr/M>.

OnuH U3 BUAOB 00BEMHOI0 METOJA M3MEPEHUS pacxoia MPHUMEHSETCS JUIsl MOBEPKH MPHOOPOB, HANPUMED
pacxoJ0MepoB, B Ta0OPATOPHBIX YCIOBHAX. 3aKIIOYACTCS OH B M3MCPCHUU BPEMEHH 3allOJIHCHUS MEPHOTO COCY-
na (cocya ¢ U3BeCTHOM BMECTHMOCTBIO) M BEIUMCIICHHH pacxoaa 1o Gopmyre (1.1).

YcrpoiicTBO 1ab0paToOpHOro CTeHAA
JUISL KCCIIEIOBAHMS THPABINYECKUAX XapaKTEPUCTHK
AJIEMEHTOB CHCTEM TEILIOCHA0KCHHS

PaccmarpuBaeMeblil 1a00paTOPHBIA CTCHI MPEAHA3HAYCH VIS MPOBEICHUS PA3JIMYHBIX YKCICPUMEHTOB HCCIIE0-
BaTENILCKOTO XapakTepa. Ha cTeHIe MOKHO OCYIIECTBIISATh MMOBEPKY PA3IMYHBIX PACXOJIOMEPOB, UCIIBLITHIBATE TPYOO-
MPOBOIHYIO 3aMIOPHO-PETYIUPYIOIIYI0 apMaTypy, HCCIICA0BATh pabOTy HEHTPOOCIKHBIX HACOCOB, CTPYIHHBIX armapa-
TOB U Jp.

Crenn (puc. 1.1) cogepxut Bepxuuii Bb u Hmxuuit 6aku Hb miist Bomel, 1Ba MepHBIX 6aka Mb, coeMHEeHHBIE
TpyOONpOBOaMH, Ha KOTOPBIX YCTaHOBJICHA 3amopHas apmarypa 1-19, mamepurensuas nuadparma 1] pacxo-
nomepa P. B BepxHel yacTu uMeeTcst BO3MyXocOOpHUK B- BHI3Y Ha BUOPOOCHOBAaHUM YCTAHOBIJIEH HACOCHBIHN arpe-
rat ¢ HeHTpoOexxHpIM HacocoM L[H. 3amyck m OTKITIOUEHHE AJIEKTPOIIPHUBOA HACOCA OCYIIECTBIIICTCS aBTOMAaTHIe-
CKUM BBIKJIIOUaTesneM AB, pacnosokKeHHbIM Ha CTEHE. PA0M ¢ HUM ITOMEIEH U3MEPUTEIIb 3JIEKTPUIECKON MOLITHO-
ctu M, otpebiisieMoii HACOCHBIM arperaTtoMm.

IToTok BOJBI, CO3aBacMbIil HACOCOM, M3 HIDKHETO 0aka HAIIPaBJISIETCs 10 TPyOe BBEPX K BO3AyX0COOpHUKY. OT
HETO - BJICBO Yepe3 M3MEPUTEIbHYIO nuadparmy, 3aTeM BHHU3, IJic TPYOOIPOBOI Pa3BETBISCTCS HA JBA, UIYLIHX
BipaBo. Ha Hux nmerorcs ¢iaHueBble COEMHEHNUS JUIl YCTAHOBKM HCIBITHIBAEMOW apMatypsl A-1 n A-2 uinm
KaKUX-M00 JPYrux YCTPOUCTB. BOoy MOXKHO MPOIYCKaThCs MO JIFOOOMY U3 3TUX TPYOONPOBOJOB WM IO 000UM
OJIHOBPEMECHHO C IMOMOIIbI0 BeHTWICH 4, 8, 6 1 9 U HanmpaBIATH MO TMOKUM IUIAHTaM B MepHbIe 0aku. Omopox-
HeHue 0aKoB IPOU3BOIAMTCS OTKPBITHEM KpaHoB 12 u 13.

[Tpu 3aKpBITEIX BEHTHISAX 8 ¥ 9 M OTKPHITHIX 5 U 7 BOJa MOXKET HUPKYJIHPOBATh B CUCTEME, MUHYSI MEpHBIE OaKH
1 HIDKHUH Oak. [Ipn OTKIIIOYeHHOM HaCOCHOM arperaTte BOJa MOXKET IepeTekaTh M3 BEpPXHEro 0aka B HIDKHHIN depe3
BO3IyXOCOOPHHK, I3MEPHUTENBHYIO AnadparMy U UCTIBITBIBAEMOE YCTPOMCTBO.
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Puc: 1.1 Cxomg AaSopmnopnoss cimenda na ue-
CGAOEEHUA SUODSITUMGCEIY Y ODORITIEMICIUE. S
MASHIMOE  ITEIIOELY SormelT

IloTepu Hamopa WM JaBIeHUS HA UCTIBITHIBAEMBIX YYIacTKax (MEXIy TOUKaMHu @ M O WK 6 u & ) W3MEpSIOTCS
prytHEIM nudmanomeTpoMm (JIM) tuma IT-50. Kpome Toro, B msITH TOUKax U3MEPSIETCS AaBICHUE C IIOMOIIBIO TEX-
HUYECKHUX HWIU 00pa3IoBbIX MaHoMeTpoB (M1~MS5). Pacxon Boawl ompenenseTcss MO0 pacxomoMepoM, o ¢
MIOMOILI0 MEPHBIX 0aKOB M M3MEPHTEIsl MHTEPBAJIOB BpeMeHH (cekyHaomepa). IIpu HeoOXoMMMOCTH MOTyT OBITh
YCTaHOBJICHBI TAK)KE MHIYKLOHHBIE, YJIbTPa3BYKOBbIE, BUXPEBBIE PACXOIOMEPHI MII CKOPOCTHBIE BOAOCYETYHKH.

[lepen npoBeneHneM 1adb0OpaTOPHBIX paboT TPYOOIPOBOIHAS CHCTEMA 3AII0JIHAETCS BOJIOM M3 BOJONPOBOJA Ye-
pe3 BepXHUH Oak Tak, 4TOOBI IPH ITOJIHOM BepxHeM Oaxe HIKHMU 3amosHmics Ha 80-90 % ero emkoctu. [locie

9TOro, yCrtaHaBJIMBass BCHTWUJIN, 3aABUKKHN B HY>KHOC MOJIOKCHUEC, MPUCTYIIAOT K BbIIIOJIHCHUIO na6opaT0pH0171 pa6OTLI
WJIK DKCTICPUMCEHTA.

ABTOMaTI/I3aIII/I${ 00BEMHOTO METOJa UBMEPCHUS pacxoa

OOBeMHBII METOJI B €r0 HarOOoJIee MPOCTOM HCHOHEHUH IIPH W3MEPEHUN HHTEPBAJIOB BPEMEHH PYYHBIM CEKYH-
JIOMEpPOM HE J1aeT AOCTAaTOYHOH TOYHOCTH. [103TOMY OOBIMHO MCTIONB3YIOT ABa MEPHBIX Oaka OIMHAKOBOI eMKocTH. B
TAaHHO 71a00paTOpPHOM yCTAHOBKE €MKOCTh KaXIoro Oaka paBHa 58 ;1. HamonHss momepeMeHHO Oakul M OTpeestsis
oO1ee BpeMsl MX 3aIIOJHEHHMS, MOXKHO JOOUTHCS JOBOJIBHO BBICOKOH TOUHOCTH m3mMepenus. Ho mis aToro motpedyer-
Cs1 3aTPaTUTh CIUIIKOM MHOTO BPEMEHH U TPYIa.

C Lenbro CHIKEHUS TPYAOEMKOCTH U MOBBIIIEHUS! TOUHOCTH MU3MEPEHHS yKa3aHHbIA METO/ MOJAEPHU3UPOBAH U ya-
CTUYHO aBTOMaTH3UPOBAH.

Cxema HOBOTO M3MEpUTEIIBHOTO NpHCIocoONIeH st okasaHa Ha puc. 1.2. /Iy u3Mepenust BpeMeHH! 3aIlojHeHUsT Mep-
HOTO 00bEMa HCIOJIb30BaH AJIEKTPOHHBIH IM(POBON M3MepuTenb nHTepBajioB BpemeHu (MMB), 3anmyckaemslii u
OTKJIIOYAEMBIH aBTOMATHYECKH 110 Mepe MOoabeMa YPOBHS BOABI B MEPHOM Oake 1O (pUKCHPOBAHHBIX 3HAYCHUH C
MOMOIIBIO naTtyruka yposHeit (1Y) u 6noka pene (BP).

[ E——

s,

AH

— 5P :‘ Hi }::zms
| |

HumHud
VOCETN

JlaTank ypoBHS YCTPOCH TaK, YTO IO HMKHETO M BEPXHETO
YPOBHEH CBEPXY OIYCKAIOTCS 3JIEKTPOJbI, BBHINOIHEHHBIC U3
MeTaa. TpeTbuM OOIINM 3JIEKTPOAOM U OJHOBPEMEHHO OMOp-
HOW KOHCTPYKLMEH IJIs1 NEPBBIX JABYX CIIY’KUT METAJUIMYECKUI
CTEp)KCHb. BCsI KOHCTpYKIMS 3aKiiodeHa B INep(OpHUpOBAHHYIO
IUIACTMACCOBYIO TPYOKy, KOTOpasi KpOME 3aIlIUTHOM BBIITOIHSCT
(YHKIUIO YCIIOKOSHUS YPOBHS BOJIBI BOJIM3H DJIEKTPOIOB.

Puc. 1.2. Cxema ycrpoiicTBa ik aBTOMATH3UPOBAHHOTO U3ME-
PCHUS BPEMEHH 3arl0JIHCHHS. MEPHOTO 00heMa

ITpu 3amonHennn O6aka, Kak TOJIBKO YPOBEHb MOJHUMETCS 10
HIDKHETO TIpefiena, MEXIy NEPBBIM U TPEThUM 3JIEKTPOJaMU 3a-
MBIKAeTCsl JEKTpUYecKasi LEeNb, BKIIOYANONIAs pele HUXKHEro
ypoBHs. Pene 3amyckaeT SleKTPOHHBIA CEKyHIOMEp, KOTOpPbIi
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HaYMHACT OTCYET BpeMeHH. Korna ypoBeHb NOCTHTHET BEpXHETO Ipefesia, BKIIOYACTCs pesie BEPXHEro YPOBHS, OT-
KIrovarotiee cexyagomep. [locne sToro Ha g poBoM TabIo CEKyHIOMEpa BEICBEUMBACTCS H3MEPEHHOE 3HAUCHHUE MH-
TepBasa BpeMEHH.

[Tpnubop maet moxa3aHUs B MIJUTHCEKYHIAX, OAHAKO 3Ta TOYHOCTH HE OTpa)kaeT AEHCTBUTEIHLHOM KapTHHBI M3-32
KosieOaHMi TOBEPXHOCTH BOJIBI TIPH 3aTOIHEHUN Oaka. [1o3ToMy U1 OIIEHKH TOYHOCTH M3MEPEHUs pacxofa Tpedyer-
Csl IPOM3BOIUTH HECKOJBKO 3aMEPOB B OJTHOM U TOM K€ PEXKHME, a Pe3yJbTaThl 00pad0oTaTh METOJAMH MaTeMaTH4C-
CKOW CTAaTUCTHUKH.

Jlis oTcuera BpeMeHHM (a TakkKe M I MaTeMaTHYECKONW 00pabOTKU pe3ysbTaTOB U3MEPCHHUS) MOKHO UCIIONIB30-
BaTh KOMIIBIOTEP C COOTBETCTBYFOIIUM MPOTPAMMHBIM 00ECIICUYCHUCM.

[opsimok mpoBeeHUS PabOTHI

B Tetpamu s mabopaTopHBIX paboT A0DKHA OBITH MPETyCMOTPEHA TaOJMIA TS 3aITHCH Pe3yIbTaTOB H3MEpe-
HUH U JanpHeWel nx o0paboTKu, BEIMTOTHEHHAs, HaIpuUMep, 1o Gopme taodur. 1.1.

Tabnumal.l  PesynbTarsl m3MepeHHi, BEIYUCICHUH 3HAYCHUH pacxo/ja U MOTPeNTHOCTeH

Homep | Homep IToxazanue ce- Pacxon Bo- OueHka  TIOTPEIIHO-
pexuma | onsiTa KyHAoOMEpa, ¢ Jbl,  JI/C CcTeH
B OIIBITE | CpeaHee B| B B pe- OTHOCH-
pexume ombiTe | xume | @OCOMIOTHOH TENBHOII,
At, ¢ AG, 11/c %
1 2 3 4 5 6| 7 8 9
1 1
2
3

Ipexne yeM MPUCTYMHUTh K U3MEPEHUSIM, HEOOXOIUMO BKIIFOYHTH 3JICKTPOHHBIA CEKYHJOMEpP, OJIOK MUTaHUS
JaTYMKa YPOBHEH W MPOBEPHUTH MIPAaBUILHOCTH MOJIOKEHHUS 3aTIOPHO-pEryupyromeii apmaTypsl. CHavdaia Hy>XHO
OTKJIIOYUTh AU(MaHOMETPHI, 3aKpbIB BeHTUIH 17. Berntunu 5, 7, 10 Takke MOJOKHBI OBITh 3aKPBITHI, a OJHH
13 ABYX 4 win 6 NOJDKEH OBITh OTKPBIT. ApMatypy A-1 uinu A-2, yCTAaHOBJICHHYIO Ha COOTBETCTBYIOIIEH JIMHUH,
CJICAyeT TAaKXKe MEPEBECTH B OTKPBITOE mojokeHue. Kpansr 12 u 13 MepHBIX 6aKOB HY)KHO OTKpPBITH. [locie 3Toro
HaYMHAIOT 3aMI0JTHEHNE YCTAHOBKH BOJIOW M3 BOJONPOBOIA, OTKPBIBAS BEHTHIIH 19, 2, a TakKe 3aIBIKKY 1.

[Mocne 3anonHeHus HibKHEro Oaka npuMepHo Ha 80 % o0beMa 3aBHKKY | CleAyeT 3aKpbhITh, IPOIOJIKAs 3a-
MTOJIHEHUE CHCTEMEBI J0 TeX TOp, II0Ka He MMOTeUeT BOAa U3 MepeInBHON TpyOs! BepxHero 6aka. Ilocie 3Toro Ben-
™M 2, 3, 14 1 19 3aKkphIBalOT M OTKPHIBAIOT 3aBIKKY 1. Termeph MOXKHO 3aITyCTHUTh JBUTATENh HACOCA BKIIOYCHUEM
aBTOMATHUYCCKOTO BBIKIIOUaTesis AB. Pacxo BOJbI B YCTAHOBKE PEryIUPYETCS BEHTHIEM 3 MPH OTKPBITOM BCH-
Trsie 8 (Wi 9), ¥ P 3TOM OCYIIECTBIISIETCS HAOIOZCHNE 3a BEJIMIUHOW CTPYH BOJIBI, BEITEKAIOMEH U3 THOKOTO
[IaHra B MEPHBIN 0ak, a Takxke 3a mokazaHueM mManomerpa Ml Ha HanopHOM naTpyOke Hacoca. [lepen Hauaiom
W3MEpeHHH HeoO0X0oauMo 1-2 MUHYTHI OOk /AATh, TIOKa PEKUM TEUCHHUS ITOTHOCTHIO ycTaHOBHTCA. [locie »Toro
HY)KHO OTKPBITHEM BEHTHJIA 14 BBITYCTUTH OCTABIIMKCSA BO3AYX M3 BO3MYyXOCOOPHHMKA M MPUCTYIHTH K U3MEpe-
HUSM.

IIpu mepBoit BEIOpaHHOW BemUuMHE pacxona (MepBblil peskuM) BeIMONHOTCS 10-12 m3mepennid. [Ipu apyrux
(omHOM-IBYX) 3HAUEHHAX PAcXoda MPOM3BOAUTCA 1O 3-5 3amepoB. IlomydeHHBIE pe3ysibTaThl 3alMCHIBAIOTCSA B
Tabauiy (B TpeThio rpady).

[To oxoHYaHWM W3MEpPEHHH CIeXyeT 3aKpHITh BEHTHIb 3, OTKIIOYATH HACOCHBIM arperar, 3JeKTPONMUTAaHHE
MPUOOPOB U MEPEUTH K CIACAYIOMIEMY ITay paboTHI.

O06paboTKa pe3yabTaTOB H3MEPSHUI

Bennunna MepHOro odbema V, onpejeneHa B pe3yibTaTe CHEHUATbHBIX U3MEPEHHUI MpH pa3paboTke U ycTa-
HOBKE JaTyuka ypoBHs B cocTaBisgeT 40 mutpos. [To popmyne (1.1) MOKHO BBIYUCITUTH 3HAYEHUS HCKOMOTO Pacxo-
Jla ¥ 3aIOJTHUTh TATYIO Tpady Tabmuipl. B eTBepToli M miecTolt rpadax 3amuchIBAIOTCS CpeHne apu(hMETHIESCKIe
3HAUEHMUSI MOKA3aHUIl CEKyHI0OMepa U BBIYHCICHHBIX PACXO/IOB.

PesynbraThl u3MepeHuit 00pabaThIBAIOTCS METOaMH MaTEeMaTHIEeCKON CTATUCTUKH (CM. Tiprit. 1). MokHO cuun-
TaTh, YTO MOJIyYCHHBIC PE3yJIbTAThl U3MEPCHHS MOAYUHSIOTCS 3aKOHY HOPMAJIBHOTO PACIPEACICHUS CIydaiHbIX
BeJM4KH. B TakoM cityyae HanOoiiee OJIU3KOM, MO BEPOSATHOCTH, K ICTUHHOMY 3HAYCHHUIO U3MEPSIEMOr0 BPEMCHH 3a-
MIOJTHEHHS MEPHOTO 00BbeMa OyAeT CpeaHss apudMeTHICCKask BETMYMHA BCEX U3MEPECHUN B OJTHOM PEXKHME, BBIYUC-
nenHas o ¢popmyne (I11).

TockonbKy 37€Ch HCTIOIB3YeTCsl KOCBEHHBINA METO/ M3MEPEHHMs (TaK KaK MCKOMBIHM pe3ylbTaT BBIYUCISIETCS 1O (op-
mysie (1.1), B KOTOPYIO MOACTABISIETCS U3MEPEHHAs BEIMYUHA), a0COJFOTHBIC MOrPEIIHOCTH ONPEICICHHUS pacxo/a clie-
JTyeT BBIYHCIISITH COrIacHO BeIpaskeHuro (I115) kak
A=A Lo|

G t tz t=t
YtoObl yOSIUTHCS, YTO Y HAC HE 0KA3all0Ch IPYOBIX OMIMOOK HIIH, TaK HA3bIBACMBIX «BBICKAKHMBAIOIINX)» 3HA-

29



bl S

10.
11.

12.

YEeHUHN M3MEepsIeMO BEITMYHMHBI, HY)KHO TPOAHATIM3UPOBATh PE3YIbTAThI U3MEPEHHM. [[Jist 3TOrO cTaTUCTUIECKO 00-
paboTKe TOABEPraroTCs MONyYCHHBIE B IEPBOM PEXIME 3HAUCHHUS BPEMEHH 3aIllOJTHEHUS MEPHOTO 00beMa C MCTIOIb-
30BaHreM kodddurmenta CteioneHTa (cM. puil. 1). 3amaBasch CTENeHbIO HAIEKHOCTH BBIBOJOB (Hampumep, 0,98),
o ¢opmyie (I18) ompenemnsieTcss TpaHUIla TOBEPUTEIHHOTO MHTEPBANa A, TIPH YCIOBUU OTOPACHIBAHHS «II0J03PH-
TEJIEHOTOY» Pe3yNIbTaTa N3MEPEHHH.

3HaveHHs pe3yJIbTaTOB U3MEPEHUS, HE TIONAAI0NINE B JOBEPUTEIILHBIN HHTEPBAI [X - Ao, X + A,], 0TOpaKOBBHI-
BAaIOTCSI KaK CoJieprKaline rpyoble OMHOKH.

JIyist ocTaBIIMXCsI 3HAUCHNH ONpeJeNsieTCsl OLleHKa a0COIIOTHOM W OTHOCHTEIBHOM MOTPEIIHOCTH, a TaKKe Cpell-
HEeKBajpaTHyeckas omudka mo gpopmyne (I13):

1 . 2
a= In—12(x"_£j
R 1

OTH BeTUYUHBI HY’)KHO BHECTH B TaOJMITy U B OTYET O BHITIOJIHEHHON padoTe, B KOTOPHIA OPTaHUYECKH JOJDKHA
BOWTH 3aroyiHeHHAas Ta0nIa.

CopeprkaHue OT4eTa O BBIIOJHEHHOW J1abopaTopHoi paboTe

Hpexcz[e BCCI'0 B OTYETE CJICAYCT OTPA3UTb HA3BAHUC na6opaTopH0171 pa60T},1, 1CJIb €€ BBIIIOJIHCHUA. 3aTeM MOX-
HO OIMMCAaTb OCHOBHBIC MOJIOKCHUS, OTIPCACITICHUA U 3TAllbl BHIITOJIHCHUA pa60TLI. H606X0,HI/IMO BbIYCPTUTHL OCHOBHYIO
HU3MCPHUTCIIbHYIO CXEMY C paCHIPI(l)pOBKOﬁ BCCX €€ DJICMCHTOB. I[OJDKHI)I OBITh MpeACTaBJICHbL Ta6J'H/IIILI PE3YJIbTATOB U3-
MepeHI/[ﬁ u BLIQHCHCHHfI, a TaKKe Apyruec JaHHbIC. B 3axmouenue HYXHO CJCJIaTb KOHKPETHBIC BbIBOABLI O TOM, KaK 10-
CTHUT'HYTa NOCTAaBJICHHAA LICJIb.

BrimonnenHas u Oq)OpM.HeHHaH pa60Ta JOJIDKHa OBITh 3aluiiceHa CTyJ€HTOM B YCTHOﬁ 6CCCHC C BCAYLIUM IIpC-
10JaBaTCJICM. I[J'If[ MNOArOTOBKH K 3allIMTC HCHGCOO6p33H0 OTBCTUTH HA MPUBCACHHLIC HUYKC BOIIPOCHI.

KoHTpoJabHBIC BOIIPOCHI

UTto MBI TOAPa3yMeEBaEM MO MOHITHEM «PACXOJl KHUIKOCTID?

KaxoBo cooTHOMIEHNE MeX Ty 00BEMHBIM 1 MaCCOBBIM PACXOAAMHM KHIKOCTH WJIH ra3a’?

B 4em 3akirouaeTcs NpuHOUI U3MEPEHUS pacxoja 00BEMHBIM METOIOM?

Kak yctpoena m3MmepurenpHas cxemMa ¢ MPUMEHEHHEM JJIEKTPOHHOTO CEKyHAOMEpa M AAaTYMKOB
YPOBHSI B MEpHOM Oake?

[Touemy TOYHOCTB JEKTPOHHOTO CEKyHIOMEpPA HE OTpaXkaeT TOYHOCTH M3MEPEHHs Pacxoja BOAbI B
nabopaTopHON yCTaHOBKE?

Kak yMeHbIINTH BAMSIHUE CITy9aiHBIX ONIHOOK MPU U3MEPEHUsIX?

Kax nomy4uts GoJiee TOYHOE 3HAUYECHUE MPU HATMYHUH CIYYalHBIX OMHUOOK, MOTIHMHAIOMNXCS 3aKOHY
HOPMAJILHOTO pacipeneneHns?

Kaxk orenmBarotcs ommoOKy u3MepeHus?

Uto Takoe CpemHEeKBaApaTHUIECKasl OMMOKa U ee OIleHKa?

Uto Ha3BIBAIOT JOBEPUTEIHHBIM HHTEPBAIOM? Kak OmpenenstoTes ero rpaHuilbl?

Kakoe MHHMMaIbHOE YHCIIO H3MEPEHUH HYKHO BBITOJHUTH, YTOOBI OBITh YBEPEHHBIM B OTCYTCTBUH
rpyOBIX TTPOMaxoB (OIIHOOK)?

I'me, B kakux ciaydasix IpUMEHSETCS] 00bEMHBIN METO U3MEPEHUS pacxoa’?

3.2. @opmbl npomercymouHnoii ammecmayuu
7 cemecmp — akzamen, KP; 8 cemecmp — sxzamen, KI1
(OIIK-1, OIIK-2, OIIK-3, IIK-3)
7 — cemecmp
Bonpocuwl k 3x3ameny

1. [To kakuM 3HAYEHUSM MIPUHUMACTCS pacUeTHAS TEMIIEpATypa HAPYKHOTO BO3yXa JJIsl TIPOCK-

TUPOBAHUS CUCTEM OTOILICHUS (tp.0.)?
2. [To kakuM 3HAYEHUSAM MPUHUMACTCS pacueTHasi TEMIIepaTypa HaApyKHOTO BO3AyXa JUIsl MPOCK-

TUPOBAHUS CUCTEM BEHTHIISALUUU (tp.s.)?
3. Omnpezenenne TEIIOBOTO MOTOKA MpHU JI000# TeMreparype HapyKHOTO BO3yXa

t. —t
0=0," =" Bm

1
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t,
4. OnpenienneHre TEIIOBOIO MOTOKa Ha oTorienne QO =Q, . ——,Bm.
0

1

.
5. Ompenernenne CpeiHEro TEMIOBOrO MOTOKA Ha BEHTHILSILIIO Oy = QVmax L lom ,Bm

i 0
6. OHpeI[eJIeHI/Ie TCIIJIOBOT'O ITIOTOKA HA OTOIIJICHUC KUJIBIX U O6H_IeCTBeHHBIX 3HaHHﬁ
QOMax = qu(l + ki)’Bm

7. OnpeieIeHne MaKCMMAaIbHOTO TEMJIOBOIO OTOKA HAa BEHTWIIAIMIO Q. =k -k, -q,- A, Bm.

8. Onpenenenne MakCUManbHOro Temnosoro noroka Ha I'BC Q, . =2,4Q,  Bm.

9. Onpenenenue cpe;LHero teroBoro noroka Ha 'BC B Teruibiii nepuoa ronaa

55— t
th _th 55_ ﬂB
10. Omnpenenenue cpensero remiosoro noroka Ha I'BC Q, =g, -m,Bm.
. . 3,6
11. MakcumanbHbIi 4acoBoi pacxon BoAsl Ha otoruenue: G, . = %,T.q.
c(t, —
(3 (3 3 6QVmax
12. MakcumalbHblii 4aCOBOM pacxo BOJbl HAa BEeHTWIALU Gy, = =—=—— "% T4,
c(r,—1,)
3,6Q,,,
13. Cpennevacosoii pacxon Boasl Ha I'BC G, = ,T.9
c(t, —1t,)-1000
o o S 6th
14. Pacxon ropsiueit Boasl Ha I'BC B Temnblii mepuos roja Gh = ( )
"ot -

15. Onpenenenue pacxozxa BO,Z[I)I B IIOJJAIOILEM U 06paTH0M TpyOONpOBOJaX B pacueTHbIH Mepu-
oxroma. G, = = =G, +G, +kG

16. Onpenenenne pacyeTHbIX pacXoA0B BOABI IIPU Bonopa36ope 13 MOAOILEro TpyOOIIpoBoa
(I kouTponbHbIi pesxum) G}, = G, + G, + G, ,mu.

hm >
Gl =G, +G, -1,4G, ,mu.

hm >

hm’

17. Onpenenenne pacyeTHbIX pacXoA0B BOABI IIPU BOAOPa30oope U3 00paTHOro TpyoonpoBo-
na.GY =G, +G, +0,6G, ,mu.

hm >

G =G, +G, -18G,,,mu.

hm >

18. OnpeneneHue pacyeTHbIX Pacxoi0B BO,Z[I)I B JIETHUH NEPUO.
=0,8G; ,m.u.

—OlG

hm’

19. IIpuHIMIB THAPABINICCKOTO pacyeTa.
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Obpasey IK3ameHaAyUOHHO20 Dulema.

_\\\ . MHHOEPHAYVEH POCCHH
( @ CAMAPCKWW denepansme roc yrap cTretmoe GromseThoe 0bp as0FaTENEH0E VP EHIEHHE
. NOAWUTEX BRICIIETO 00pasoraHn

Cnopwui yrusepintet « (313 CKHHA T'C YIAD CTHEHHBIH TEXHHYECKHH YHHE epC HTETH

e (BIEOY BO oCanlT¥)

Kadpenpa Tennocazocnabowcenue u 6eHmunsAyuUs
3K3AMEHAHHOHHBIFI BMJIET Ne 1

no gucuumHe (Moaymio) 1eniochadicenue

Kon nanpasnenus noarorosku (cnenuanbHocTn)08.03.01 daxynerer Cemectp 7

1. JKecTkocTb BOABI.
2. Omnpenenenue cpeaHero temioBoro noroka Ha ['BC.
3. Otkpsitas cxema ['BC

CocraBui Tumos " 1. VY1Bepxkaato:
3aBeyronuit kKadeapoit Creeupesa A.U..

Jlama (uucno, mecay, 200) Jlama (uucno, mecay, 200)

Kypcoeaa paboma — 7 cemecmp

1IK-3
3AJJAHUE
K KypcoBoii padote nmo nucuuminne « TenmnocHadxenue»,
pasnen «'opsiuee BogocCHAGKeHH e KUJIOTO 3TAHUS»
Crynenty
Kypca TPYIIIBI npod. TI'B
NCXOJIHBIE JAHHBIE
1. [1nan 3nanus: Bapuant Ne
2. DTa)XHOCThH 34aHUA
3. 'eorpaduueckoe mooxeHne
4. Cucrema T/cH
5. TermioHocuTeNb: BOJIA
6. Hanop B BogonpoBoaHoii cetu P = MlITIa.

TPEBOBAHUA K OPOPMJIEHUIO 1 COAEPKAHUE

II. Pacuemnasn uacmeo

1. 'mapaBauyeckuii pacyeT MmoJarmux TpyoornpoBoaoB cucremsl ' BC.
2. TemnnoBoii pacyeT MOJAIOIIUX TPYOOIIPOBOAOB.
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3. I'mapaBanueckuil pacuet TpyOONPOBOAOB CUCTEMBI FOPSYEr0 BOJOCHAOKEHHS B LIMPKYJIALH-
OHHOM pEXKUME.

4. OnpezneneHue pacyeTHBIX MapaMeTPOB U 10A00P HACOCHOTO 000PyI0BaHUS U BOJJOMEPOB.

5. IlocTpoeHne CyTOYHOTO U MHTETPaJIbHOIro rpa)koB pacxojia BOJAbI U TEIUIA, U ONpeAeTIeHHUE
€MKOCTH 0aKOB-aKKyMYJIATOPOB.

6. BriOop cxembl noaxkitoueHus Bojonoaorpesareneii I'BC, pacdyer ee mapaMeTpoB U Xapakre-
PHUCTHK YCTaHOBJIEHHBIX BOJOIIOOTPEBATEIIECH.

III. I'pagpuueckas uacmo

1. [Inan TUIOBOTO 3Ta)ka ¢ HAHECEHHEM CaHUTAPHBIX MPHUOOPOB, TOUEK BOIOpa3dopa
U TpyOOIIPOBOJIOB CUCTEMBI ropsiuero BogocHadxenus (M1:100).

2. [Inan moaBasia ¢ HAHECEHHUEM pPACIIPEAETUTENIbHBIX TPYOOIIPOBOAOB, CTOSIKOB, pa3-
MeIIeHreM TeruioBoro y3na (M1:100).

3. AKcoHOMeTpHUecKas cxema TpyOOIpOBOIOB CUCTEMBI TOPSIUEr0 BOJAOCHAOKEHUS.

4. [IpuHIMIIHANTBHAS CXEMa MMOJKIOYEHHS BOAONOI0IPEBATENEH K TEIJIOBOM CETH C
HAHECEHHEM KOHTPOJIbHO-U3MEPHUTENbHBIX TPUOOPOB U PETYIHUPYIOIIEH apMaTypBhI.

5. CyTOouHBIN U MHTETPATBHBINA IpadUK pacXo 0B BOABI U TEILIA.

7. Cnenudukarnus 000pyI0BaHUs, TPYOOIIPOBOJAOB M apMaTypPhl CUCTEMBI TOPSYETO
BOJIOCHAOKEHUSI.

KOHTPOJIBHBIE BOITPOCBHI

[u—

. Kak onpenensiercst cpeanmii TernoBoit motok Ha [[BC KWIIBIX U OOIIIECTBEHHBIX 31aHUN?

. Kak onpenensiercs makcuMalibHbIN TeTu1oBoM MoToK Ha I'.B.C. )KuabIX 1 00IIECTBEHHBIX 3/1a-
HUI?

. OnpeneneHre MaKCUMaJIBHOTO PACYETHOTO YaCOBOTO Pacxojia BOJbI Ha OTOIJICHHUE.

[\

(98]

8 — cemecmp
OIIK-1, OIIK-2, OIIK-3, IIK-3
Bonpocul K sx3ameny
1.  BemuunHa yJenbHEIX MOTEPh JABJIEHHS HA MATMCTPANM U Ha BHYTPUKBAPTANBHBIX CETAX (8
kre/m>M; 110 30 kre/m*m)

2. Tlorepu nasienus Ha ydactke TpybonpoBonos (AH  =AH ; + AH,, )

3. Jluneiinele notepu aasnenus (AH; = ,M.8.ch.)

RL
1000
MuHuManbHbIN pacnonaraemslil Hanop y abonenta AHY. = AH_  +AH

[otepu nasnenus y abonenta AH, =1,5(1—-U)* - Ah

Pacuer canbHUKOBOTO KOMIICHCATOpa.
OHpe)ICJ'ICHI/IC HAarpy3oK Ha HCIIOJABUKHBIC OIIOPLI.

9. OmpeneneHue CUIIbI TPEHUSI B CAIBHUKOBBIX KomIrieHcatopax (P. =26 ,,,-1,-D, - f-n)

4
5
6.  Pacuer [1-o6pa3Horo KommeHcaropa.
7
8

10. TlonGop BomOTpeitHBIX KOTIOB HA HCTOYHUKE.

11. OmnpeneneHue Haropa CETEBBIX HACOCOB.

12. . Onpenenenue Npou3BOAUTEIBHOCTH CETEBBIX HACOCOB.

13. T'unppaBnuueckuil pacyeT BOJSHBIX TEIJIOBBIX CETEH.

14. T'paduku gaBnenuit B /ceTsix. CTaTUYECKUN U JUHAMUYCCKUN PEKHUM.
15. Cxema HacoCHO# CTaHIIMU Ha MOAAIOIIEM TPYOOIPOBOE.

16. (Cxema HaCOCHOM CTaHIIMHM Ha OOPATHOM TPYOOIIPOBO/IE.

17. Ortkpseitas cxema 'BC.

18. 3axpsiTas cxema I'BC.

19. TloxaxiroueHue aDOHEHTOB MO HE3aBUCHUMOMN CXEMe.

20. TloxpkmroyeHue aOOHEHTOB MO 3aBUCHMOM CXEME C AJIEBATOPOM.
21. JByxcrynenuaras cxema ['BC. YcinoBus npumeHeHHUs.
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22. [llpenskmrouennas cxema I'BC. YcioBust npuMeHeHus.

23. JIByxcrtynenuaras cmemenHas cxema 'BC. YcnoBus npumeHeHusl.

24. IlapannensHas cxema ['BC. YcnoBust moAKIIOUECHHUS.

25. HenocpencTBeHHast cxeMa MOJKIIOUEHUS C HACOCOM Ha MEePEeMbIUKE.

26. llenTpanbuble TemioBbie MyHKTH. O6opynoBanue L TII.

27. 4x-TpyOHas MpoKJIaaKa T/ceTei.

28. llpenBapuTenbHO U30JIMPOBAHHBIE CUCTEMBI.

29. TemuoBas U30JSILHS TPYOOIIPOBOIOB.

30. TIlpenBaputensHo u3onupoBaHHbie cucTemsl [IITY. Croco6 mpoknaaku.

31. KoHCTpyKuHs TETIOBON U30JSIUU ISl IOJ3€MHON MPOKJIAJAKU B KaHAJIaX.

32.  KoHcTpykuus TemioBoil uzoasauuu u3 ckopiyn [HITY; Tunbsl TernsoBon U30JsIuu s BO3-
JYIIHON IMIPOKJIAJIKH.

33. BoszaymrHas npokiaaka TpyoornpoBOIOB.

34. AHTUKOPpPO3MOHHAA 3aluTa TPyOOIpOBOJIOB.

35. TlomzemHuas mpokiagka TpyOOIPOBOJOB T/CETH.

36. KoHcTpykuus y3i10B TexHonoruueckux. O0opynoBanue, apmarypa.

37. MWcuslTanue 1/cereir. MeToarKka MpoBEACHHUS.

38. KoncepBarusi TEMIOBBIX CETEH.

39. Hosble MaTepuaibl B CUCTEMAaxX TETNIOCHAOXKEHUS.

40. V3ubl ydyera TerioBoi sHepruu. TpeboBaHus mpaBuil.

41. KommeHcanus TEIIOBBIX YCUIHI TpyOOnpoBo10oB. THUITEI KOMIIEHCATOPOB.

42. Ilyck TEIOBBIX CETEH B 3UMHMI NEPHO.

43. TpebGoBaHus K CETEBOI BOJE /ISl CHCTEM TETNIOCHAOKEHHUSI.

AMAPCKWMW ienepansme rocynap cTeenoe SromseTHoe 05 a30EATeNEH0E Yup eXTeHHE

@ MHIHOEPHAYEKH POCCITH
& C

—
[ —

NMNOAWUTEX BEICIIETO 00pasoraHmn
— Onopwuit yrusepintet «C 3033 X HH IO YIAD CTEHEHHED TEXHYECKHH YHHE pC HTeT)
— (PIEO0Y BO «Canal T¥x)

Kapenpa Tennocazocnabowcenue u 6eHmunAyuUs
3K3AMEHAIIMOHHBIN BUJIET Ne 1

no aucuunnube (Moaymo) 1ennocnaboicenue

Kon nanpasnenust noaroroBku (cneruanbHoctn)08.03.01 ®dakynsrer Cemectp 8

4. B kakoM ciydae pe3yJbTaThl TUAPABIMYECKOIO UCTIBITAHUS CUCTEM TEILIONO-
TpeOJICHUS CYUTAETCS YJIOBJIETBOPUTEILHBIMHU.

5. Tlapannensnas cxema I'BC. YcioBusi npuMeHeHUs.

6. CocTaB onepaTuBHOM U TEXHUYECKON TOKYMEHTALUU JUCTIETYEPCKOM CITYKOBbI.

CocraBuia Tumos I'. 1. YTBepxkaato:
3aBeayronuii kadeapoit Cnecupesa A.U.

Jlama (uucno, mecsay, 200) Jlama (uucno, mecay, 200)
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Kypcoeoit npoekm —8 cemecmp

3agaHue

K KYpCOBOMY NPOEKTY No AucumnnuHe «TennocHabxeHue,
pasaen «TennocHabxeHne paoHa ropoga»
CrtyneHTy

Kypca rpynnel npocouns TI'B
HNCXOJ/IHBIE TAHHBIE

1. M'eHnnaH panoHa: BapmnaHT Ne
2. [eorpadmyeckoe nonoxeHne

3. VicTouHMK TeniocHabXXeHns 1 napameTpbl TEMNOHOCUTENS

4. [lononHutenbHble AaHHbIE

COJIEP)KAHUE ITPOEKTA:
A. PacyeTHasa yacTtb
1. Onpe,qeneHme pacyeTHbIX pacxogoB Tenna.
2. PacueT un NnocTpoeHne rpad)MKa TEeNNOBbIX HArpy3ok B 3aBUCUMOCTU OT HAPYXHbIX TEeM-
nepartyp n rogoBoro rpad)MKa NPOAOIIKUTEINTBHOCTU Harpy3ok.
3. Bbl60p cXeMbl TennocHabXxeHus u MeTona perynnpoBaHua oTnycka tenna. PacueT 1 no-

CTpoeHune rpad)MKa perynmpoBaHuda no otaesibHbIM BUaam ﬂOTpQGJ‘IeHMﬂ Tenna u no cymmapHoPl Harpyas-
Ke oTonsieHna u ropadvero BOAOCHabXeHWs.

4. Mmapaenuyecknn pacuyet. [lMocTpoeHne nbe3omeTpuyeckoro rpadgpumka (Mrop 1:5000,
MgepT 1:500).

5. BbIGOp KOHCTPYKLUKM TEMSIOBON U30NALUN N €€ pacyerT.

6. Bbibop u pacuyeT anemMeHTOB 000OpyAoOBaHMSA M TENNOBbIX CeTen: TpybonpoBoaoB, KOM-
NneHcaTopOB, HEMOABWKHbLIX OMNOp.

7. PaspaboTka MOHTaXHOW cxeMbl TpyGonpoBoaa ANg pac4eTHON MmarucTpanu.

8. OnpeneneHne pacyeTHbIX MOLLHOCTEN, NapamMeTpoB 1 BbiIGop 060pyaOBaHNSA UCTOYHMKA

Tenna: NMKOBbIX KOTNOB, aKKyMYNnATOPOB NnoaNUTOYHON BOAbI, CETEBLIX N MOANMUTOYHbBIX HACOCOB.

B. Npacdhuueckasn yactb

1. "'eHnnaH ¢ HaHeceHneM TennoBbix ceTern u kamep (M1:10000).

2. MoHTaxHas cxema Tpybonpoeogos (M1:2000).

3. MpuHUMNUansHaa cxema CUCTEMbI TEMMNOCHABXeHNs, BKNIOYas UCTOYMHWUK Tenna, Tenno-
Byt0 ceTb, LITIT n aboHeHTCKkuin BBOA.

4. MpoponkeHbI Npodunb Tennoson cetn Ana 3-4 yyactok pacyeTHon maructpanu (Mrop
1:5000, 1:2000; MBepT 1:100, 1:50).

5. MoHTaXxHbIN YepTex Tennosomn kamepsl (NnaH 1 paspes M 1:50; 1: 20).

6. KoHCTpyKUUM NpOKnagku TEMMOBOW CETU: MOMepevyHOoe CeyYeHne KaHarna, HernoABMXHas

unu ckonb3dwas onopa n 1. g. M 1:10; 1:20.
O6beM rpacdunyeckon 4actm — 2 nucta

Kpome Toro, B npoekTe AOMKHbI HaTN oTpaxeHne 060CHOBaHME NPUHATON CXxembl noAcoeanHe-
HMSA aBOHEHTOB, CNOCOG NPOKMNaAKM TEMMOBbLIX CETEN, MECTOMNOMOXEHME TEMNONCTOYHNKA C Y4ETOM PO3bl
BETPOB 1 OXPaHHON CaHUTAPHOM 30HbI, BOMPOCHI OXpaHbl OKpY»KatoLLe cpeabl U 0XpaHbl TpybonpoBoaoB
OT 3NEKTPOKOPPO3NN.

KOHTPOJIBHBIE BOITPOCBI

1. IIpuHIUIBI TOCTPOSHUS THE30MATPHIECKOTO TpaduKa.

2. Kak ocymecTBisieTcs HoA00p MOAIUTOYHEIX HACOCOB?
3. Kak paccuutaTh ycuiaus, IeUCTBYIOIIUX HA HETIOABUXHBIC OTIOPHI?
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6.4. MeToan4yeckne MaTepHuaJibl, ONpeaesiionue nNpoueaypbl OeHMBAHUS 3HAHUI, yMe-
HH, HABBIKOB M (WJIN) ONBITA 1eATEJIbHOCTH, XapaAKTEePHU3YHIIUX dTanbl (()OPMUPOBAHUSA
KOMITeTeHIM

Kpumepuu U wKajila oueHusarnus pe3yjiomamaoes u3yueHus ()ucuunﬂunbl
Ha npomeafcymoquoﬁ ammecmayuu

a) 6-7 cemecmpul - IK3aMeH
Kpumepuu u wixkana oyenueanus pe3yiomamos uy4eHus OuCyuniIuHsl
HA RPOMEICYMOUHOU ammecmayuu

Ikana OUYeHUBAHUA B
CHUCTEME KOTJIMYHO» —
Kpumepuu OUEHKUu omeema Ha IK3amMeHne «Xopoimo»-
«YAOBJECTBOPUTECJIBHO»-
«HEYIOBJIECTBOPHUTECIbHO»

OOyuarompiicsi TOKa3pIBaeT cliadble 3HAHMSI JIEKIMOHHOTO MaTepHalia, YUeOHOH | «Hey/I0OBJIeTBOPUTEILHOY
JIMTEPaTypBl, 3aKOHOAATENCTBA U TIPAKTUKH €ro MPUMEHEHWs, HU3KUH YPOBEHb
KOMIIETEHTHOCTH, HEYBEPEHHOE M3NIOKEHHE BOTpoca. OOyJaronuiicst TOKa3bIBaeT
cradblii ypoBeHb MPOECCHOHANBHBIX 3HAHHUHN, 3aTPYIHACTCS TPU aHATM3E TIPaK-
THYECKUX CHTyanmil. HeyBepeHHO W JIOTWYecKH HETOCTIeIOBaTeFHO H3araeT
Mareprail. HempaBuiibHO OTBEUaET HA AOMOJTHUTENHHBIE BOMPOCHI WM 3aTPYIHS-
€TCs1 C OTBETOM.

OOyuaromuiicst TOKa3bIBaeT AOCTATOYHBIE 3HAHUS yUYEOHOTO M JIEKIIMOHHOTO | «Y/JAOBJIETBOPHUTEIHLHOY
MaTepuana, HO MPH OTBETE€ OTCYTCTBYET JOJDKHAS CBS3b MEXIY aHAJIH30M,
apryMeHTaiei u BeiBojaMu. Ha nomonHHUTENbHBIE BOTPOCH OTBEYAET HE-
YBEPEHHO, JOITycKaeT morpemHoctd. O0yJaronuiicss BIajeeT NpakTHIeCKu-
MU HaBBIKAMH, HO YyBCTBYeET ce0s1 HEYBEpPEHHO IpH OTBeTe. B oTBeTe HE BCe-
r/1a IPUCYTCTBYET JIOTHKA, ApTYMEHTHI MTPUBIIEKAIOTCS HETOCTATOYHO BECKHE.
[TokaspIBaeT HEJJOCTATOYHO IITyOOKHE 3HAHUSI.

OOyyJaromuiicss TOKa3bIBaeT JOCTATOYHBIN YPOBEHb KOMIIETCHTHOCTH, 3Ha- «XOpOLLO»
HUS JIEKITMOHHOTO MaTepHuala, yueOHOH U METOIWYECKON JTUTepaTyphl, 3aK0-
HOJIATEJIhCTBA W MPAKTUKU €ro MIPUMEHEHHUsS. Y BEPEHHO U MPO(HECCHOHATBHO,
TPaMOTHBIM SI3BIKOM, SICHO, YETKO U MOHITHO M3JIaraeT COCTOSHUE U CYTh BO-
mpoca. 3HaeT HOPMATUBHO-3aKOHOIATENIBHYIO U MPAKTHYECKYIO 0a3y, HO MPU
OTBETE JIOMYCKAeT HECYIIEeCTBEHHBIE MOrpemHocTi. O0yJaronuiics moKa3bl-
BaeT JOCTATOYHBIN YPOBEHb MPO(ECCHOHANBHBIX 3HAHUH, CBOOOIHO ONEpHU-
pyeT HOHSTHUSIMH, METOJIaMU OLEHKH MPUHATHS PEIICHUN, UMEET MPEeACTaB-
JICHHWE: yMEeT aHAIN3UPOBATh MPAKTUYECKUE CUTYAIllH, HO JOMMyCKAeT HEKO-
TOpble morpemHocTi. OTBET MOCTPOEH JIOTUYHO, HO MPH OTBETE JOIMyCKaeT
HEKOTOPBIC MOTPEIIHOCTH. JJOMOMHUTEIBHBIE BOIIPOCH HE BBI3BIBAIOT CYIIIE-
CTBEHHBIX 3aTPyIHEHUH.

OOyuaromuiicsi MOKa3blBa€T BBICOKUM YpPOBEHb KOMIIETEHTHOCTH, 3HAHUS «OTJINYHO
NpOrpaMMHOTO MaTepHaia, Y4eOHOH, meprHoaAndeckoil 1 MOHOrpaduiecKom
JUTEPaTyphbl, 3aKOHOAATENLCTBA M MPAKTHKH €r0 NMPHUMEHEHHS, PacKpbhIBacT
HE TOJIbKO OCHOBHBIE IIOHATHSI, HO M aHAJIM3UPYET UX C TOUKU 3PEHUS pa3-
JIM4YHBIX aBTOpOB. IIpodeccronanbHo, rpaMOTHO, IOCIEAOBATEIbHO U3JIaraeT
MaTepHai, apryMeHTHPOBaHHO (popMynupyeT BeiBoAbl. Ha momomHuTEbHBIC
BOIIPOCHI OTBEYAET KPATKO, ApIYMEHTUPOBAHO, YBEPEHHO, IO CYIIECTBY.

0) 6 cemecmp — Kypcosas paboma; 7 cemecmp —Kypcoeoii npoeKm
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Kpumepuu oyenku Kypcoeoii pabomul (npoekma)

OreHka

Kpurepuii oieHkn

4.1.

«OTINYHO»

OOyuarommiicsi AEMOHCTPHPYET aKTyalbHOCTh MPOBEIECHHOTO HCCIICAOBAHMS; OJTHOTY pac-
KPBITHSA MCCIEAYeMON TEMBI: JOCTATOYHYIO WIUTFOCTPATHBHOCTH IOCTYJIHPYEMBIX TE3HCOB,
HCCIIEIOBATENFCKOTO MaTephalia; KOMIO3ZUITHOHHYIO IEIOCTHOCTh, COOIIOJeHHE TpeOoBa-
HUM, MPEABSIBISEMBIX K CTPYKTYpE paOOThI: MPOAYMaHHOCTh METOAOJIOTHH U ammapara Hc-
CIIEOBaHMSA, COOTBETCTBUE MM C/ACIAHHBIX aBTOPOM BBIBOJIOB; KayecTBO OQOPMIICHHUS pa-
OOTHI: Hay4YHYI0 HOBH3HY IPOBEICHHOTO HCCIEIOBAaHMS; yMEHHE MNpEICTaBUTh paboTy Ha
3allIuTe, YPOBEHb PEUEBON KYJIbTYphI; KOMIIETEHTHOCTh B 00JacTH n30paHHOH TeMbl. CBO-
0omHOE BNaJeHHE MaTepHajoM, YMEHUE BECTH HAy4HBIH AUAJIOT, OTBEYAaTh Ha BOMPOCH U
3aMeYaHus.

«Xopouio»

OOyuaroIuiics: JEMOHCTPUPYET aKTyalbHOCTh MPOBEJICHHOTO HCCIICAOBAHHMS; TOTHOTY pac-
KPBITUS HMCCIEyeMOH TEeMBI; JOCTATOUHYIO WILTFOCTPATUBHOCTh TOCTYJIMPYEMBIX TE3UCOB, MC-
CIICZIOBATEIBCKOTO MaTepralia; KOMIIO3UITMOHHYIO IIEJIOCTHOCTh, COOJIOICHUE TPpeOOBaHMUM,
MPEABSIBISIEMBIX K CTPYKTYpE PabOThI: POYMAaHHOCTh METOOJIOTHH U ariapara Uccie0-
BaHUs, COOTBETCTBUE MM CJICJaHHBIX aBTOPOM BBIBOJIOB; HAYYHYIO HOBH3HY IPOBEIACHHOTO
WCCIICIOBAHUS;, YMCHUE TPEJCTaBUTHh PabOTy HA 3alUTe, YPOBCHb PEUYCBO KYIBTYPHI;
KOMITETEHTHOCTh B 00J1acTH M30paHHON TeMbl. Ho paboTa mMmeeT psii HETOCTATKOB: CIIHCOK
JUTEPaTyphl HE MOJTHOCTHIO OTPaXKAET MPOBEICHHBIH MHOOPMAIIMOHHBIH MTONCK; B TEKCTE HET
CCBUIOK Ha JIUTEpaTypHBIE UCTOYHHMKH; paboTa HEJAOCTATOYHO aKKypaTHO odopmieHa. Bo
BpEMsI 3allIUThI COJICPKAHUE U PE3YJIbTAThI UCCIIEI0BAHHS JJOJI0KEHBI HEIOCTATOYHO YETKO;
yYaIIuicst JaJl OTBETHI HE Ha BCE 3aJJaHHBIC BOITPOCHI.

«Y noBie-
TBOPUTEIIb-
HO»

OLICHKa «YAOBJICTBOPUTCIIBHO» CTAaBUTCA, CCJIN K KprOBOﬁ pa60Te n €€ 3allIUTC UMCIOTCA
3aMCUYaHUA: 10 COACPIKAHULO: I10 FJ'IY61/IHC MPOBCACHHOTO HCCIICAOBAHUAA, pa60Ta O(I)OpM—
JICHA HCAKKYPATHO, pCYb y4allCrocd 3By4UT H€y6€Z[I/ITeJ'IBHO; OH OTBCTUJI HC Ha BCC 3aJaH-
HBIC BOIIPOCHI.

«Heynosne-
TBOPUTEb-
HO»

OLICHKI/I «HCYOOBJICTBOPUTCIILHO» 3aCIIYKUBACT pa60Ta, KOTOpad UMECT MHOT'O 3aMCcYaHHUHA
Y HAYYHOT'O pYKOBOAUTCIIA, pa60Ta J0JIOKCHA HCY6CZ[I/IT€J'H>HO, HCIIOCJICJOBATCIBHO, HCJIO-

T'MYHO, OTBCTHI HA MMOCTABJICHHBIC BOITPOCHI MPAKTHYCCKH OTCYTCTBYIOT

4. MeroauvecKkue MaTepuaJibl, ONpeAea0lue NPoue1ypbl OleHUBAHUA 3HAHUM, yMe-
HH, HABBIKOB W (WJIN) ONBITA 1eATEJbHOCTH, XapaKTEePU3YHIIUX dTanbl (GopMupOBaHUS
KOMITeTCHIH.

Kputepun u mkaja oneHUBaHHS Pe3y/1bTATOB U3YYeHUs IMCUMIIJIMHBI BO BpeMs 3aHATHIA

(TekyIIMii KOHTPOJIb YCIIEBA€MOCTH)

Kpumepuu U wKajia oueHusarnus pe3yjiomamaoes u3yueHus ()ucuunﬂunbl 60 epems Jzaﬁopamop-

HbIX 3aHAmMUI (MEeKyuUil KOHMPOJib Yycnesaemocmu)

Ikana oyenusanusn

Kpumepuu oyenku omuema no n1abopamopHoil pabome u peuieHuIo 3a0ay 6 cucmeme «He 3a-
YMEHO — 3a4YmEeHo»

Pabota BBIMONHEHA HE MOJHOCTHIO, WK 00BEM BBITIOJTHEHHOW 4yacTH pabOTHI HE He 32YTEHO
MO3BOJISIET CAENaTh MPaBUIBHBIX BBIBOJOB, WIH €CIU OIBITHI, U3MEPEHUsI, BBIUKC-
JICHYSI, HAOJTIOICHHSI TPOU3BOAMIINCH HEIIPABUIIBHO.
PabGora BEITIONIHEHA HE TOJHOCTHIO, HO 00BbEM BBIIIOJIHECHHON €€ YacTH IT03BOJISIET 324YTEHO
MOJTYYUTh TPABUIBHBIN PE3YIbTAT U BRIBOJI, WM €CITU B XOJIC TIPOBEACHUS OMbBITa U
W3MEpEeHHS OBLITH JIOMYIICHBI OIMUOKY.
PaGora BEITIONIHEHA B TIOJTHOM 00BEME C COONIIOACHIE6M HEOOXOAMMOI TToCIe10Ba- 3a4YTEHO

TEJILHOCTH MPOBEJICHUSI OTBITOB, N3MEPEHUH, BBIYHCICHUM, CAMOCTOSTEIBHO U Pa-
[MOHAJFHO MOHTHUPYET HE00XOJUMOe O0OpYJIOBaHHE, BCE OIBITHI MPOBOJUT B
YCIIOBUSIX M PEKUMAX, 00ECIICUNBAIONINX TTOyUYCHHE MPABUIBHBIX PE3YJIbTATOB U
BBIBOJIOB, COOJIFO/IaeT TPeOOBAaHUS MPABHI TEXHUKHA OE30IIACHOCTH, MPABUIBHO H
aKKypaTHO BBITIONHSCT BCE 3alKCH, TAOJHUIbI, PUCYHKH, YepPTekKHU, rpaduku, mpa-
BUJIBHO BBITIOJIHSACT aHAJIU3 OTPENTHOCTEH, HO OBLIO JIOMYIICHO JIBa- TPU HEJI0UYETa,
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Ilkana oyenusanusn

Kpumepuu oyenxku omuema no n1abopamophoii pabome u peuieHuIo 3a0ay 6 cucmeme «He 3a-
UMEHO — 3aUMEeHOo»

He OoJiee oTHOM HeTrpyO0oit OIMMOKH M OJTHOTO HEI0YeTa
PaGota BrITIOSTHEHA B TTIOTHOM 00BEMe C cOOMOeHIEOM HEOOXOANMOIT TIOCIe10Ba- 3a4YTEHO
TEIBHOCTH TPOBEACHUS OMBITOB U WM3MEPCHUI, BBIYMCICHHI, CAMOCTOATEIBHO U
palMoHaIbHO MOHTHPYET HEOOXOJMMOe O00OpYIOBaHKE, BCE OIBITHI MPOBOIUT B
YCIIOBUSIX M PEKUMAX, 00ECIICUNBAIONINX TIOyUYCHHE MPAaBUIBHBIX PE3YJIbTATOB U
BBIBOJIOB, COOJIFO/IaeT TPeOOBAaHUS TPABHI TEXHUKHA OE30IIACHOCTH, MPABUIBLHO H
AKKypaTHO BBITIONHSCT BCE 3alMCH, TAOJUIbI, PUCYHKH, YepPTekKHU, rpaduku, mpa-
BWJIBHO BBITOJTHSET aHATIM3 MTOTPENTHOCTEH

4.2. Kputepuu H 1IKaJa OlleHUBAHUS Pe3yJIbTATOB H3YYeHHUs AUCHUILUIMHBI HA NIPOMEKYTOYHOM
aTTecTaluu

a). Kpumepuu oyenku Kypcosozo npoekma (4 kypc 7 cemecmp u 4 kypc 8 cemecmp)
Ornenka Kputepuii ouieHkn

«OTaHOY OOyJaromnuiicss BBITOJHWI pa0OTy B IOJHOM COOTBETCTBHH C 33J]aHUEM, CO-
OmnrosieHbI TpeOOBaHMS, IPEABSIBISICMbIC K CTPYKTYpPE MOSCHUTEITHHON 3aITUCKH;
MPaBUIBHOCTh BBINIOJHEHHBIX PacyeTOB; 3HAHUE U yMEHHE paboTaTh ¢ HOpMa-
TUBHOH JINTEPATypOH; TPAMOTHOCTE BBIMTOJIHEHUS TPAQUIECKON YacTH MPOEKTa;
YMEHHE MPEJICTABUTh PaboTy Ha 3alllUTEe, YPOBEHb PEUYEBON KYJIBTYPHI; CBOOOI-
HOE BIIaJICHUE MaTepUaJioM, YMEHHE OTBEYATh Ha BONPOCH U 3aMEYaHHS.
«Xopomuio» OOyuaromuiicss BBIIONIHMWI pab0OTy B MOJIHOM COOTBETCTBHH C 3aJaHHEM, CO-
OnrosieHbI TpeOOBaHMS, IPEBSIBISICMbIC K CTPYKTYPE MOSCHUTEITHHON 3aITUCKH;
MPaBUIBHOCTh BBINOJHEHHBIX PAcyeTOB; 3HAHWE W YMEHHe paboTaTh ¢ HOpMa-
TUBHOM JINTEPATypOH; TPAMOTHOCTE BBITTOJHEHUS TPAQUIECKON YacTH MPOEKTa;
YMEHHE MPEICTaBUTh PaboTy HA 3aIlUTE, YPOBEHb PEUEBON KYIBTYpHI; CBOOO-
HOE BIaJICHHE MaTephalioM, YMEHHE OTBEYaTh Ha BOMPOCHI U 3amedanus. Ho
paboTa MMeeT psiJi HEOCTATKOB: CIIUCOK JIUTEPaTyphl HE MOTHOCTHIO OTpaskaeT
MPOBEACHHBI MH(POPMAIMOHHBIA MOUCK; B TEKCTE HET CCBUIOK Ha JIMTEPATyp-
HBbIE UCTOYHUKH; MMEIOTCS 3aMedaHusi mo odopmieHuto. Bo Bpems 3amuThl
coJiep>)kaHue W Pe3yJIbTaThl pabOTHI TOJIOKEHBI HEJIOCTATOYHO YETKO; YYallnii-
Csl JaJI OTBETHI HE HA BCE 3aJJaHHBIC BOIIPOCHI.
«Y IOBIIETBOPUTENBHO»  |OIEHKA «yIOBJICTBOPUTEIBHO» CTABUTCS, €CIH K KypCOBOMY MPOEKTY U €ro
3alllUTe WUMEIOTCSl 3aMEYaHUs: M0 COCPIKAHHUIO, MO0 KaYeCTBY BBITONHEHHBIX
pacueToB W depTexeil ; pabora odopmiieHa HEaKKypaTHO;, pedb y4alerocs
3BYYHT HEYyOESIUTENHHO; OH OTBETIIJ HE HA BCE 3aJJaHHBIC BOITPOCHI.
«HeynoBneTBOpUTENBHO OreHKn «HEYIOBJIETBOPUTEIBLHOY» 3aCIIyKUBacT pa60Ta, KOTOpasi UMEET MHO-
TO 3aMEUYaHWH OTHOCHTEJIFHO TPAMOTHOCTH BBITIONIHEHHBIX PACUYETOB M Yep-
Texel, pabora JONOKeHa HeyOeIUTENbHO, HENOCIe0BATENIFHO, HEJIOTHYHO,
OTBETHI Ha TIOCTABIICHHBIEC BOITPOCHI IPAKTHYECKH OTCYTCTBYIOT.

0) sxzamenvt — 4 Kypc 7 cemecmp; 4 Kypc 8 cemecmp

IHlxana oyenusanus B
cucTeMe «HeyA0BJIEeTBO-
Kpumepuu ouenxku omeema Ha IK3amene PHUTEIBHO — Y/IOBJIETBO-
PUTEIBHO — XOPOLIO —

OTJIMYHO»

OOyyaromuiicst MoKa3pIBaeT cadble 3HaHMS JISKIIMOHHOTO MaTepraia, yaeOHOH JI1- | Hey10BJI€TBOPUTEILHO
TepaTypbl, 3aKOHOJIATENLCTBA U TPAKTUKH €r0 TIPUMEHEHHUS], HU3KUI YPOBEHb KOM-
TICTCHTHOCTH, HEYBEPEHHOE M3JIOKeHHE Borpoca. OOyJaromuiics MOKa3bIBaeT Clia-
Oblil YpOBEHb MPO(ECCHOHANBHBIX 3HAHUMN, 3aTPYHSACTCS TPH aHATN3e TPAKTHYE-
CKHX cuTyarmii. HeyBepeHHO 1 TIOrHuecKH HemoClIeJOBaTeILHO U3JIaracT MaTepuall.
HemnpaBunbsHO OTBeUaeT Ha JOMOJHUTEIBLHBIC BOIPOCHI WITH 3aTPYHSCTCSI C OTBE-
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Kpumepuu OUEHKU omeéema Ha IK3dMeHe

Illxana oyenusanusn B
cHCTEMe KHEYIO0BJIETBO-
PHUTEIBHO — Y/IOBJIETBO-

PUTEIBHO — XOPOLIO —

OTJIMYHO»

TOM.

OO0OyyaroIuiics MOKa3bIBACT JOCTATOYHBIC 3HAHUSA y4ECOHOI'O U JICKIIMOHHOIO
Martepuaa, HO MPU OTBETE OTCYTCTBYET JOJIKHAS CBA3b MEXIY aHAIU30M, ap-
TyMCHTAaMe W BBIBOJAaMHU. Ha JOTONHHUTEIBHBIE BOMPOCH OTBEYAET HEYBE-
peHHoO, AoIyckaeT morpemHocTr. OOydJaronuiicss BlIageeT NPaKTHICCKUMHU
HaBBIKAMH, HO YyBCTBYET ce0s HEYBEpEHHO NpHU OTBeTe. B oTBeTe HE Bcerna
MPUCYTCTBYET JIOTUKA, apTyMEHTHI MPUBIEKAIOTCS HEJOCTaTOYHO Beckue. Ilo-
Ka3bIBACT HEIOCTATOYHO TITyOOKHE 3HAHUS.

YA0BJECTBOPUTEIBHO

OOydJaromuiicsi TOKa3bIBAaeT AOCTATOYHBIN YPOBEHh KOMIIETEHTHOCTH, 3HAHUSA
JICKIIMOHHOTO MaTepuala, y9eOHOW U METOAMYCSCKOW JTUTEepaTyphl, 3aKOHOAA-
TEJICTBA M TPAKTHKH €ro MPUMEHEHHS. YBEPEHHO W MPOoQecCHOHAILHO, Tpa-
MOTHBIM SI3bIKOM, SCHO, YETKO W MOHSATHO H3JIaraeT COCTOSIHUE W CYTh BOIIPOCA.
3HaeT HOPMATUBHO-3aKOHO/ATEIBHYIO M MPAKTUUECKYIO 0a3y, HO TIPU OTBETE
JIOIYCKAeT HECYMIECTBEHHbIC MOrpemHocTu. O0yJaromuics TMOKa3bIBaeT [0-
CTaTOYHBIN YpPOBEHb NMPO(ECCHOHATBHBIX 3HAaHUH, CBOOOIHO OTEPHPYET MOHS-
TUSAMH, METOJAaMU OLECHKU MPUHATUS PELICHUN, UMEET MPEICTaBICHUE: YMEET
aHAJTU3UPOBATh MPAKTHUUECKUE CUTYyalldd, HO JOMYCKAeT HEKOTOPHIE MOTpEll-
HocTd. OTBET MOCTPOEH JIOTHYHO, HO TMPH OTBETE JOMYCKaeT HEKOTOphIE TMO-
rpenrHocT. J{onoTHUTEhHBIE BOMPOCH HE BBI3BIBAIOT CYIIECTBEHHBIX 3aTPY/-
HEHUH.

X0poIIo

OOyyJaroImuiicss MOKa3bIBACT BBHICOKHI YPOBEHb KOMIIETCHTHOCTH, 3HAHUS TPO-
rpaMMHOTO MaTepHalia, yueOHOH, NepUoInIecKol U MOHOrpaUIeCKOU JIuTe-
paTypbl, 3aKOHOAATENLCTBA W MPAKTUKH €ro IPUMEHEHHMsS, PACKpPBIBACT HE
TOJIbKO OCHOBHBIC MOHATHS, HO M aHAJTU3UPYET UX C TOUKH 3PCHUS PA3TUUHBIX
aBTopoB. [IpodeccronanbHo, rPaMOTHO, TIOCIIE0BATENIHLHO U3JIaraeT MaTepHa,
apryMEHTUPOBaHHO (OpMyJHpyeT BBIBOJBI. Ha JOMONHUTENbHBIE BOMPOCHI
OTBEYAET KPATKO, aprTyMEHTHUPOBAHO, YBEPEHHO, MO CYIIECTBY.

OTJINYHO
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Ilpunosxcenue 2
AHHOTauA padoyeil NPOrpaMMbl JUCHHUILIMHBI (MOAYJIs1)

51.B.03.10 TensiocHa0kKeHHne

(MHAEKC 1 HaMMEHOBaHKE AUCIUIUIMHBI (MOIYJISL) IO Y4eOHOMY IIJIaHy)

08.03.01

(KOI[ 1 HAaMMEHOBAHUE HAIIPABJICHUS IIOATOTOBKU (CHGI_II/IaJILHOCTI/I)

HanpasJjieHue noAroToBKM (CrenuaaibHOCTh)

TenJiorazocHadxxeHue U BEeHTUJIALMSA
(HauMEHOBaHHUE)

Hanpasiennocts (npoguib)

KBannpukanus 0akajgaBp

®opma o0yueHust 3a04Has

(ouHas1, OYHO-3204YHAs, 320YHAs)

dDakyJbTeT
(HauMEHOBaHKE)
Brinyckawias kageapa CTpouTebCcTBO
(HauMEHOBaHHE)
Kadenpa-pazpadoruuk CrpouTeabCcTBO
(HauMEHOBaHHUE)
Kype | Yac/s.e | J1C<wuH, | JaGopar. | Tpaktui. | yop | cpe | Konrpoan Popwa
yac. pab., yac. | 3aH., yac. KOHTPOJIsI
9K3aMeH,
4 144/4 6 4 6 4 115 9 KN
4 108/3 4 4 6 3 82 9 Jx3amen, KP
JIk3ameH (2),
Hroro 252/7 10 8 12 7 197 18 KII, KP

I[I/ICI_II/IHJ'II/IHa «TemmocHaOXeHKE» OTHOCUTCS K JUCIHHUITIIIMHAM BapPIaTPIBHOﬁ JacTu 0J0Ka

1 yuebGHOrO nana.

JlucuuniauHa HauejaeHa Ha GOpMHUpOBAHME CIENYIOUIMX KOMIETEHIIMMN:

Oo6menpodgeccuoHaJIbHbIE

OIIK-1

CITOCOOHOCTH MCITOIH30BaTh OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHBIX JUCHUILJIMH B
HpO(bCCCHOHaHBHOﬁ ACATCIIBHOCTU, NPUMCHATH MCTOAbI MATEMATUYCCKOI'O aHaJIn3a U
MaAaTEMAaTHYICCKOT'O (KOMHBIOTepHOFO) MOACIUPOBAHUSA, TCOPCTUUCCKOI'O U SKCIICPHU-
MCHTAJIbHOT'O UCCJICIOBAHUA

OIIK-2

CriocoOHOCTh BBISIBUTH €CTECTBEHHOHAYUYHYIO CYIIIHOCTD MPOOJIEM, BOSHUKAIOIINX B
X07€ Tpo(eCcCHOHAIBHON eSTeTbHOCTH, IPUBIICYb UX JUIS PELICHUS! COOTBETCTBYIO-
Ml GU3NKO-MaTeMaTHYeCKUH armnapaT

OIIK-3

Brnanenvie 0CHOBHBIMHU 3aKOHAMH T€OMETPHUYECKOTO (POPMUPOBAHUS, TIOCTPOCHHS
B3aMIMHOTO TIEpECeueHUs MOIeIel TNIOCKOCTH | MPOCTPAHCTBA, HEOOXOJUMBIMH TSI
BBITIOJIHEHUS U YTCHUS YepTeKel 31aHmil, COOPYKEHUU, KOHCTPYKIIHUM, COCTaBICHUS
KOHCTPYKTOPCKOM JOKYMEHTALIUK U JIeTaJIei

ITpodeccnonaibHbIe

IK-3

CrniocoOHOCTBIO TPOBOIUTH NPEABAPUTEIBHOE TEXHUKO-SKOHOMUUECKOE 000CHOBaHHE
MPOEKTHBIX PEIICHHH, pa3padaTbiBaTh NIPOCKTHYIO U pabouylo TEXHUUECKYIO JOKYMEH-
Tanuio, 0popMIIATH 3aKOHYCHHBIE TIPOCKTHO-KOHCTPYKTOPCKUE PAOOTHI, KOHTPOJIUPO-
BaTh COOTBETCTBHUE pa3pabaThIBAEMbIX IIPOEKTOB U TEXHUYECKOM JOKYMEHTAlUU 3a/1a-
HUIO, CTAHJAPTaM, TEXHUYECKHUM YCIOBHSM M JPYTUM HOPMATUBHBIM TOKYMEHTAM
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Conep:kanue TUCHUIUIMHBI (MOYJIfA), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jeiam)

HaumenoBaHue pa3aea

Ne pazgenna | (3ransl popMupoBaHus Coaep:xanue THCHUTITHHBI
KOMIIeTEeH N i)
1 2 3
[lonsiTue o cucreme Tema 1 [lonsTHEe 0 cUCTEME TETIOCHA0KEHUSI.
1 teriocHabxkeHus. Cu- | Tema 2 CxeMbl IPUCOETUHEHHS TOTpeOUTENEH K TPY-
CTEMBI TeIIOCHa0Xe- 00IpoBOJaM TEIJIOBBIX CETEH.
HUSL.
2 [Torpeburenu Temna Tewma 3. Buabl u xapakTepucTuka TEIUIOBBIX HArpy3o0K.
OtHocurenbHble Benu- | Tema 4. ['paduxu pacxo 0B TEMIOTHL, B TOM YHCIIE TO-
YUHBI PACXO0JIOB TEIl- JIOBBIE U UHTETPAJIbHBIC.
JIOTBHL.
Tema 5. Knaccuduxanus cucreM ropsiaero BogocHa0-
3 I'opsiuee BonocHaOxke- | KEHHS.
HHE. Tema 6. JIByxTpyOHas (kmaccuueckasi) cucrema ['BC.
Tema 7. Tennosoit pacuer cuctem I'BC.
4 TemsioBbIe MyHKTBHL. Tema 8. MecTHbIE U LIEHTPAJIbHBIE TEIIOBbIE TYHKTHI
JUIs OTKPBITBIX cxeM npucoenunenus ['BC.
5 PervnupoBanue otmyc- | Tema 9. [{eHTpanbHOE KaUECTBEHHOE PETYIUPOBAHHIE
ka TeIuIa. OJTHOPOJIHOM TEIJIOBOW HArPy3KH.
Tema 10. PerynupoBka B cuctemMax OTOIJIEHMSL.
Tema 11. CxeMbl TEIUIOBBIX ceTel, 00J1aCcTh TPUMEHE-
HUS U TEXHUKO-DKOHOMHYECKHE OCHOBBI BEIOOpA pa3-
JIMYHBIX CXEM.
Tema 12. Mexannueckuil pacyeT TEIJIOBbIX CETeH.
Tema 13. 3ammTa noA3eMHBIX KOMMYHUKAIIUM OT TPYH-
6 T TOBBIX M MIOBEPXHOCTHBIX BOJI
Tema 14. Boi6op pacyeTHBIX TapaMeTPOB TEIJIOHOCH-
TEJISl ¥ PAcXO0OB BOJIBI HA YYACTKAX TEIJIOCETH
Tema 15. I'paduku naBiaeHui B TeriaoceTsx (OCHOBHBIC
MIOJIOKEHUS U TTIOCTPOEHUE).
Tema 16. 'unpaBnuyeckast XxapakTepUCTUKa CUCTEMBbI
TETIOCHA0KEHMUSI.
7 Hcrounuku temia. Tema 17. HagesxxHOCTh pabOThI TEIJIOBBIX CETEH, pesep-

Mepornpuarus 1o CHU-
KEHUIO pacxo/ia Tera.
OxpaHa okpy»arouei
Cpelbl.

OCHOBBI 3KCIUTyaTaluu
CUCTEM TEIIO-
cHaOXeHus

BUPOBaHHUE.
Tema 18. Buabl HCTOYHUKOB TeIIA.
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