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Размещенное изображение


1. Ileaan ocBOEHUS TUCIHUTLIMHBI

K oOcCHOBHBIM WeJdsIM OCBOCHHUS JUCHUIUIUHBI «VHXEHEpHbIE OCHOBBI
ra30CHa0KEHUsSD CIIETyeT OTHECTH:

— ¢opMHUpOBaHNE 3HAHUN O COBPEMEHHBIX MPUHIIUIIAX, METO/IaX M CPEACTBAX
NPOEKTUPOBAHUA W KOHCTPYMPOBAHHS CHUCTEM Ta30CHAOKEHWsS, WCIBITAHUUA W
KOHTPOJIS UX TETJIOTEXHOJIOTHYECKUX apaMeTpOB;

— M3y4YeHHE CHocOOOB MOBBIIIEHUS 3PPEKTUBHOCTH AKCILTyaTalllH,
NPOEKTUPOBAHUA ¥ KOHCTPYMPOBAHHUS CHUCTEM Ta30CHA0XKEHHWs, BBIpabOTKa
HABBIKOB Yy CTYJEHTOB CaMOCTOATENbHO (OpMYyIHpOBaTH M pEIIATh 3a/ayu
ONTUMM3AIMU TAPAMETPOB CUCTEM Ta30CHAOKEHHUS.

— TOJrOTOBKa CTYACHTOB K  JIEATEIbHOCTH B  COOTBETCTBUU  C
KBaJIM(UKALIMOHHOW XapaKTepUCTUKON OakasiaBpa 10 HalpaBJCHHUIO, B TOM YHCIIE
dbopMupoBaHrHE YMEHHI MO BBISBICHUIO HEOOXOIUMBIX yCOBEPIICHCTBOBAHUN U
pa3paboTke HOBBIX, Oonee d(P(PEKTUBHBIX METOJOB MPOCKTUPOBAHHUS W
KOHCTPYHPOBAHUS CUCTEM Ta30CHA0KECHHS.

K ocHOBHBIM 3agayamM OCBOEHUS IUCHUIUIMHBI «VHXEHEpHBIE OCHOBBI
ra30CHA0KEHHSD CIIEIyeT OTHECTH:

— BBIpabOTaTh HABBIKK y CTYACHTOB CAMOCTOSITENIEHO (hOPMYIHPOBATH 33aUU
IPOEKTUPOBAHUS U KOHCTPYHPOBAHUS CHCTEM T'a30CHA0KEHNUS,

— HAYYUTh MBICIUTH CHCTEMHO Ha TpUMeEpax MOBBIIICHUS YHEPreTHUECKON
3G (HEKTUBHOCTH  CUCTEM  Ta30CHA0XKEHUS C yYeTOM  TEXHOJOTUYECKHUX,
HKOJIOTUYECKUX U IKOHOMUYECKUX (PAKTOPOB;

— HAY4YMTh aHAJIM3UPOBATh CYLIECTBYIOLIME METOJbl MPOEKTUPOBAHUA U
KOHCTPYUPOBAHUSI CHUCTEM Ta30CHa0XeHUs, pa3pabaThiBaTh ©  BHEIPSTH
HEOOXOJMMbIE M3MEHEHHs] B HMX CTIPYKType C TO3WLUUN  TOBBIIICHUS
3¢ (HEKTUBHOCTH ¥ SHEPTOCOEPEIKCHHS;

— gatb  uHGOPMALMIO O HOBBIX  METOJAax  TMPOCKTUPOBAHUS U
KOHCTPYHPOBAHUSI CHUCTEM Ta30CHAOKEHHMsI B OTEUYECTBEHHOM U 3apyOexHOn
NPaKTHKE, pPa3BUBaTh CHOCOOHOCTH OOBEKTHBHO OIICHHBATh MPEUMYINECTBA U
HEJOCTaTKU TAKUX METOJIOB, KaK OTEUECTBEHHBIX, TaK U 3apyOeKHBIX;

—  HAY4YUTh  AQHAIM3UPOBATh  PE3YyNbTAThl  NPOSKTUPOBAHUA U
KOHCTPYHPOBAHUS CUCTEM ra30CHa0XeHUs, IPOU3BOIUTH TIOMCK
ONITUMHU3AIMOHHOTO PEIICHUS C IIOMOIIBI0 BCEBO3MOXHBIX METOIOB.

2. Mecto nucuuniannbl B cTpykrype QOOII 6akanaBpuara

HNucnumnaa «VHXeHEepHbIe OCHOBBI Ta30CHA0XKEHUs» OTHOCHUTCS K YHCIY
poecCHOHANBHBIX YYEOHBIX NUCIMIUIMH 1O BHIOOPY 0a30BOTO ITMKIA OCHOBHOU
oOpa3oBaTeabHON TporpaMmMbl OakaiaBpuarta.

HNucuumnuna «/HX&eHepHble OCHOBBI Ta30CHA0XKEHUS» B3aUMOCBsI3aHA
JIOTUYECKU U COJCPKATEIbHO-METOAUYECKH CO CIECAYIOUMMHU JUCUUIUIMHAMHA U
npaktukamu OOIT:

- Meronapl pacyera razopacnpeaeauTebHbIX CUCTEM U YCTAHOBOK;



- OCHOBBI IPOEKTUPOBAHHUS U pACUETA alIapaTOB YIHEPTETHUKY;
- TexHonornuecknue YJHEProHOCUTENIH U DHEPIrOCUCTEMBI IIPEATIPUATUN;
- 'uOpuiHbIE CHIIOBBIE SHEPIOYCTAHOBKH.

3. [lepeyeHs MIAHNPYEMBIX Pe3yJIbTATOB 00yUYeHHS MO TUCIUTLIINHE
(Moay.110), COOTHECEHHBIE C MUIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOEHUS
o0pa3oBaTeIbHOM MPOrPaMMBbI

B pesynprate ocBOeHUs

JTACIUATITUHBI
bOpMUPYIOTCS  CICAYIOIINE KOMIICTCHIIMM H  JOJDKHBI

(Momynsa) 'y oOydwaromuxcs
OBITh  JTOCTUTHYTHI

CIIEIyIOLIME pe3yJIbTaThl 00ydyeHHs Kak 3Tan (OPMHUPOBAHUS COOTBETCTBYIOLIUX

KOMIIETEHIINI
B pe3yabTare
OCBOEHHS
Kon o0pa3oBaTeIbHOM IlepeyeHb muIaHMpPyeMbIX Pe3yJibTATOB
KOMIIeTEHIINHA NMPOrpamMMbl 00yuyeHus Mo JUCHUILINHE
00y4arouuiics 10/KeH
00/121aTh
OIIK-4 Crioco0eH UCIOoIB30BaTh | 3HATh:

METOJbI aHAJIN3a U
MOZACIIMPOBAHUA
QJICKTPHYCCKUX ueneﬁ u
SJICKTPUYCCKUX MAlllMH

® OCHOBHBIC MPUHIIUIIBI COOpA U aHAIH3A
HCXOJHBIX TaHHBIX B COOTBETCTBHU C
HOPMAaTHUBHOMN JOKYMEHTAIUEN
YMeTb:

® HCIIOJIb30BaTh HOPMATUBHYIO
JIOKYMEHTAIMIO TPU cOOpe M aHaIN3e
WCXOHBIX TAHHBIX JJIS1 pa3pabOTKH
sHEeprocOeperaroX MEPOIPHUITHIA

BJIA/I€Th:

e MeToJaMu cOOpa U aHAIHM3a UCXOTHBIX
JTAHHBIX B COOTBETCTBHH C HOPMATHUBHOM
JIOKyMEHTalMeN

OO6mast Tpy10€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4€THBIC €IUHUIIBI, T.€.
144 akanemuueckux yaca (u3 Hux 90 yac — camocrosiTenbHasi paboTa CTYIEHTOB).

Paznensl qucuuminabl « TOMIMBOCHA0XKEHNE)» U3YUalOTCA Ha TPEThEM KypcCe.

Tperunii cemecTp: nekiuu — 36 yaca, ceMUHApCKUe 3aHATHS — 18 4acos,
dbopma KOHTPOJIS — SK3aMECH.

Ctpykrypa U  cojepxaHue JucUMIUIMHBL  «VHXEHEepHbIe
ra30CHa0KEeHUS» MO CPOKAM M BUJIaM pabOThl OTPAXKEHBI B IPUIIOKECHUH.

OCHOBBI

Copep:xanue pa3aesoB JTUCHUILINHbBI

Tperuii cemecTp:

Tema 1. BBenenue

Lenb 1 mpuopuTeThl JHEpPreTUYecKon ctpareruu Poccun Ha nepuon a0 2022
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roga. OcHoBHble (akTopel passutus TOK. Dueprermueckas >()PeKTUBHOCTS.
OcHoBHble ra3oBele  MecTopokaeHuss Poccun. OcCHOBHBIE — HampaBiCHUS
UCTIONB30BaHus Ta3a. Ponb razoo6pasnoro tommmsa B TOK.

Tema 2. I'oprouue rasni

Knaccuduxanus roprounx ra3o. ['oprourie KOMIOHEHTHI, BXOJISAIIUE B COCTaB
ra3oB. bamiacTHele KOMIIOHEHTBI, BXOJAIINE B COCTaB Ta3oB. ['pynmbl BpEOHBIX
IpUMecel, colep)kaliuxcs B raszax. l'oproune sJeMeHThl, npeoOiajarolue B
MPUPOJIHBIX Ta3axX YHCTBIX M KOHJEHCATHBIX MECTOPOXKIAEHUW, B TOIMYTHBIX, a
TaK)K€ B KOKOCOBBIX, HE(TSHBIX M T'€HEPATOPHBIX Tra3ax. PU3NKO-XUMHUYECKUE
CBOMCTBA CXKI)KCHHBIX Ta30B. Temiora cropaHusi OIPUPOAHBIX I'a30B YHCTBIX U
KOH/ICHCATHBIX MECTOPOKJICHUH, MOIMYTHBIX HEPTAHBIX, CKUKEHHBIX, KOKCOBBIX U
TE€HEpPaTOPHBIX I'a30B. BA3KOCTh U TEIIIOEMKOCTH T'a30B.

JloObIya MPUPOJHBIX Ta30B YUCTBHIX M KOHJIEHCATHBIX MECTOPOXKACHUH, cOOp
HOIMYTHBIX HEPTAHBIX ra30B. TpaHcHopT BiIakHbIX razoB. Kopposus meramia Tpy0
u apmatypbl. CrocoObl OYMCTKM Ta3a OT cepoBojopoAa. PU3NKO-XUMUYECKUN
METOJ OCYWIKM Tra30B. MaructpanbHblii Ta30lpOBOJA, €ro KOHCTPYKLHSA.
TpancnoptupoBaHue Tra3a IO MarucTpajibHBIM  Ta3zompoBoaaMm. Meroasl
BbIPABHUBAHUS HEPABHOMEPHOCTH Ta30M0OTpeOIeHUsI.

Tema 3. I'opoackue cucreMbl ra3oCHA0KEHUA

Knaccudukanus razonpoBogoB. CucTeMbl Ta30CHA0XKEHUS  TOPOJIOB.
@daxkTopbl, BIUAIONIME Ha BBHIOOP CHCTEMBI JUIsI TOpOAd. XpaHWIHINA Tasa.
Onpenenenue IIPOITYCKHOM CIIOCOOHOCTH ra3onpoBOJIOB. Cucrema
ra3ocHaOkeHus.  Marepuanbl,  HCHOJB3YIOIIHUECS  TPU  CTPOUTEIHCTBE
ra3onpoBOJOB, MX JOCTOMHCTBA M HeaocTatku. [Ipoknagka ra3omnpoBOJOB IO
TEPPUTOPUH TOPOJIOB U MPOMBINUIEHHBIX NpeanpuaTuii. KOHTpoap 3a Ka4yeCcTBOM
CBapHBIX COCIMHEHHM, CTIOCOOBI cBapku. [IpaBmia MpoOKIaAKKA Ta30MPOBOIOB.
Turnbl 3an0pHON apMaTyphl U 00OPYIOBAHMS HA Tra30MPOBOJIax. ['a30BbIe KOJIOIIBI.
Konnencarocoopuuku. ['uapo3arsopel. KoMneHcaTopsl.

Tema 4. 'mapaBiauvecKkuil pacyer ra3oBbIx ceTeH

PacueTHbIe pacxo/pl ra3a Ha y4acTKaxX CETHU C PABHOMEPHO pacIpeieICHHON
Harpy3KOoM M Ha y4acTKax CETH C COCPEJOTOYEHHBIMM pacxojamu. OmpeaesieHue
IIOTEpPh JABJEHMS Tra3a Ha TpeHue. [HIpaBIMYECKOE COIPOTUBIICHUE IS
PAa3IMYHBIX PEKUMOB JABWXKEHUS. | MAPABINYECKNN pacyeT 3aKOJIbIIOBAHHBIX CETEN
HU3KOrO JaBiieHUs. PacdeT TynmHMKOBBIX ra3ompoBOAOB. ['MIpaBIMYECKUN pacueT
3aKOJIBIIOBAHHBIX M  TYNHKOBBIX CETEH BBICOKOTO (CpEIHEro) JaBICHUS.
['mpapaBnnueckas yBsi3Ka 3aKOJbIIOBAaHHBIX ceTel. [loTepu naBneHus Ha TpeHHUE HA
Y4aCTKax B CETSIX HU3KOTO M BBICOKOIO AaBiicHUs. lloTepn maBineHHs B MECTHBIX
CONPOTUBJICHUSIX TOPOJICKUX U OOBEKTOBBIX CETEH.

Tema S. Peryasitopsl 1aBj1eHUusA
3ajaya W MNOPUHLMI PEryJIUpOBaHUs JaBiieHus rasza. Kiaccuduxanus
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pEerynsiTOpOB  JABJEHUS; MPUHIUI  paboThl  peryisaropoB. OmpeneneHue
MPOITYCKHOW CITOCOOHOCTH peryiisatopa nasienus. [logbop perynsatopoB naBieHus.
[TpuanunuansHas TexHomorndeckas cxema ['PII. Cxema I'PC, ee obopymoBanwue,
apromatrka u KUIIL.

Tema 6. IIpombinIeHHBIE CHCTEMbI Ta30CHAOKEHHUS

[TpuHIMIIEATBHBIE CXEMBI MPOMBIIIJICHHBIX CHCTEM Ta30CHAOKEHUS W UX
knaccudukaius. OnpeeneHne pacueTHBIX pacXo0B ra3a Ha pacyeTHBIX y4acTKax
B MEXIIEXOBbIX W BHYTPHIIEXOBBIX Ta3ompoBogax. OrmpeneieHue NaBICHUS B
HayaJie U KOHIIE KaXJOW CTYNEHU CXEeMbl razocHa0xeHus. OnpeneneHrue BbICOTHI
JTBIMOBOM TPYOBI. Cxema 00BSA3KU MEKIIEXOBBIX Ta30MpoBoA0B. PaboTa KOTEIbHOM.
OddexkTuBHOCTh PabOTHI KOTJIA.

Tema 7. IloTpeOjieHue ra3a NPOMBIILIEHHBIMHA NPEINPUATUSAMH H
o0bexkTamu KKX

OnpeneneHue TroJoBbIX pPacxojoB Taza mnorpedutensmu. Kiaccuduxanus
norpeduteneit nmo kareropusM. OmnpeaesieHne pacueTHOr0 4YacoOBOTO pacxojia ra3a
CETSIMM HU3KOTO JaBJlieHUs. PacueTHble 4acOBBbIE pAacXOJbl ra3za MOTPEOUTENSIMU,
MOJCOCTMHEHHBIMHU K CETH BBICOKOTO JIABJICHHUS.

Tema 8. Ikcruryaranus cucTeM ra3ocHa0KeHU st

HcnblTaHuss Ta300pOBOJOB MPH MOJICOCAMHEHHMHM UX K JEHCTBYIOIIUM
ra3oBeIM Ce€TsM, MpoayBka. HMcneitanus um npueMka B 3kcruryaraguio ['PII,
HacTtporika mapamerpoB ['PII B mpoumecce skcryatanuu B 3aBUCUMOCTH OT
pexuma moTpebnenuss rasza. HewucnpaBHoctu oOopynoanusi ['PII. Mepsr
0e30MacHOCTH  MpU  OOCIYyKMBaHWHM  CHCTeMbl  rasocHaOxkenus, ['PIL
ABTOMaTU3UPOBAHHBIE  CUCTEMBI  JHCHETYEPCKOTO  YIPABJICHUS  Ta30BbIM
XO3SIMCTBOM.

5. O0pa3oBaTre/ibHbIE TEXHOJIOT U

Mertonuka  mpenojaBaHWsl  AUCUMIUIMHBI  «VIH)XXEHEpHbIE  OCHOBBI
ra3ocHa0XEHUs» U peajau3alus KOMIIETGHTHOTO II0JX0Jla B HU3JIOKECHUH U
BOCHPUATUHU MaTEpHUaja NpeayCMaTpUBAET UCIOJIb30BAHUE CIEAYIOIINX aKTUBHBIX
Y UHTEPAKTUBHBIX ()OPM MPOBEJICHUS TPYIIOBBIX, MHIAUBUAYAIbHBIX, &y TUTOPHBIX
3aHATUI B COYETAaHUM C BHEAYJIUTOPHOW paboTod ¢ 1enbio (popmMupoBaHUS U
pa3BUTHS POo(ecCHOHATBHBIX HABBIKOB 00YUYaIOIINXCSI:

— MOJTOTOBKA, TPEICTABIICHNE W 00CYX ICHUE MPE3CHTAINA HA CEMHUHAPCKUX
3aHATHSX;

— OpraHu3ainus M NPOBEICHUE TEKYIIETO KOHTPOJA 3HAHUM CTYJIEHTOB B
dhopMe 0JIaHKOBOTO TECTHPOBAHMUS.

VY nenbHbIN BeC 3aHITUH, TPOBOJAUMBIX B MHTEPAKTUBHBIX (hOopMax, OnpeiesieH
IJIaBHOM 11€JIbl0  00pa3oBaTeIbHON MpPOrpaMMbl, OCOOEHHOCTHIO KOHTHUHTEHTA
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oOyJaromuxcss ¥ COACpKaHUEM JUCHUIUIMHBI  «VIH:KeHepHble  OCHOBBI
ra3ocHa0KeHus .

[IpoBeneHne  3aHATUHA  NPEIYCMATPUBAETCA  TAKKE Ha  caiite
http://online.mospolytech.ru Ha OCHOBE pa3paboTaHHBIX Kadeapoi
«IIpoMbllIeHHAs TEMIOIHEPTreTUKa» AJICKTPOHHBIX 00pa30BaTEIbHBIX PECYpPCOB
(B0OP) o BceM TemMaM JTUCITUTIMHBI:

Hucuunnuna Ccbuika
NHxeHnepHbie OCHOBBI https://online.mospolytech.ru/local/crw/course.php?id=6592
ra3ocHa0XeHus

PazpaboTtannsie DOP BKIIOYAIOT TPOMEKYTOUYHBIE U UTOTOBBIE TECTHI.

6. OnleHOYHBIE CPe/ICTBA /I TEKYIIero KOHTPOJIA YCIeBaeMOCTH,
NPOMEKYTOYHOM ATTeCTAIMM M0 UTOraM OCBOEHHUS JUCHHUILINHBI U Y4eOHO-
MeTouYecKoe odecreyeHue caMOCTOATEIbHOM padoThl CTY/1eHTOB

B mpormecce oOydyeHus UCHONB3YIOTCS CIEAYIOIMIME OIEHOYHBIE (DOPMBI
CaMOCTOSITEJILHOM paOOThl CTYJACHTOB, OIIEHOYHBIE CPEJCTBA TEKYIEr0 KOHTPOJIS
YCIIEBAEMOCTH U MTPOMEKYTOUHBIX aTTECTAIIUN:

B Tperem cemectpe:

—pedepar mo  Teme:  «MHXKEHEpHBIE  OCHOBBI  Ta30CHAOKCHHS
(MHAMBUTYATBHO JUIS KAX0T0 00y4aromerocs);

— MOATOTOBKAa W BBICTYIUIEHUE HAa CEMHHApPCKOM 3aHATHH C JOKJIaJOM H
oOcyX/IeHreM Ha TeMy «MeTo bl MPOEKTUPOBAHUS Ta30BBIX CETEI;

OueHOYHbIE CpEeACTBA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH BKJIOYAIOT
KOHTPOJIbHBIE BOMPOCHI U 3amaHusi B ¢GopMe OIaHKOBOTO TECTHUPOBAHMS, IS
KOHTPOJISI OCBOCHHS O0yYaIOIIMMICS pa3aesioB AUCIUIUIMHBI, 3aiuTa pedeparos,
penieHue 3aaad.

OOpa3upbl TECTOBBIX 3aJaHUM, KOHTPOJIBHBIX BOMPOCOB U 3aJaHUM IS
MPOBEJCHUS TEKYILET0 KOHTPOJIS, 3K3aMEHAIlMOHHBIX OWJIETOB, MPHUBEICHBI B
MIPUIIOKCHUH.

6.1. ®oH OLIEHOYHBIX CPEICTB /ISl IPOBEAEHUSA NMPOMEKYTOUHON aTTECTAIIMHA
00y4aIuxcs no JUCUUIJINHEe (MOTYJIIO)

6.1.1. IlepeyeHb KOMIETEHIUIA ¢ yKa3aHUEM I3TanoB UX GOpMHUPOBAHMS B
npoiecce 0OCBOCHUs1 00pa30BaTe/JIbHONH NPOrpaMMBbl.

B pesynbrare ocBoeHUS TUCUUIUIMHBL (MOAYJIA) OPMUPYIOTCS CIAEAYIOUINE
KOMIIETEHIIUU:



http://online.mospolytech.ru/

Kon B pe3ysbTare ocBoOeHUs1 00pa30BaTebHON MPOrpaMMbl 00y4arOIIHIACA
KOMIIeTeHIIHH J0JI2KeH 00/1a1aTh
OIIK-4 Crnioco0eH HCIoNIb30BaTh METO/IbI aHATTN3a U MOJICIIMPOBAHUS

SJICKTPHUYCCKUX ueneﬁ H DJICKTPUYCCKUX MAIllMH

B npouecce ocBoeHusi 00pa3oBaTeIbHON IPOrpaMMbl JaHHBIE KOMIIETCHIIUH,
B TOM YHCJI€ WX OTACIbHBIE KOMIIOHEHTHI, (POPMUPYIOTCS IOATAITHO B XOJE
OCBOECHUS OOYYarOlMMHCS TUCHMUIUIMH (MOMAYyJel), MPaKTUK B COOTBETCTBUU C
y4eOHBIM IJIAHOM U KaJEHIApHBIM IpakoM y4eOHOTro mpoiiecca.

6.1.2. Onucanue nmoka3areJieil ¥ KpUTEPHEB OLICHUBAHUS KOMIIETEHIUIA,
(hopMHpPYyeMBIX 10 HTOTaM OCBOEHMS IMCUUILIHHBI (MOYJIs1), OMUCAHUE KA

OIICHUBAHUA

[Tokazarenem OLICHUBAHUL KOMHGTGHHHﬁ Ha PpPa3jIM4HbIX JTallaX HuX

dbopMuUpOBaHUS  SBIISICTCS

JOCTHXKCHHUC

pe3yJIbTaTOB OOYy4YEeHUS 110 AUCUUILIMHE (MOYIIIO).

00yJaroIUMUCS

IJIAHUPYEMBIX

OIIK-4 - Cnioco6eH UCNoJIb30BaTh MeTO/IbI AHAJIN32 U MOJAeJTUPOBAHNS YIEKTPUYECKUX eneld u
J1eKTPHYECKHX MAIIHH

IToxazaTean Kpurtepuu oueHnBanus
Onenka Onenka Onenka Onenka
«HEY/I0BJIETBOPHUTEN | «yAOBJETBOPUTE/b | «XOPOIIO» «OTJIMYHOY
bHO» (HE 3a4YTEeHO0) HO» (32a4TEHO0) NJIHU (3auTeHO) (3a4TeHo) WiIu
WIN OTCYTCTBHE HHM3KO#l ypPOBeHb Wi BBICOKMIi
c¢()opMUPOBAHHOCTH O0CBOEHHS NOBbIIIEHHBI YPOBEHb
KOMIIeTeHIIU KOMIIeTEeHIIUH il ypoBeHb O0CBOEHUS
OCBOEHHUS KOMIIEeTeHIIUH
KOMIIeTeHIU
U
3HATh: OObyuaromuiics OO6yuaromumiics Ooyuatommiic | O0yJaromuiics
METOJIUKU JEMOHCTPHUPYET JEMOHCTPUPYET o JEMOHCTPHpPYE
cbopa u MOJIHOE OTCYTCTBHE HETOJIHOE JEMOHCTPUPY | T MOJHOE
aHanM3a WA HEJ0CTaTOYHOE COOTBETCTBHUE €T YaCTUYHOE | COOTBETCTBHE
MCXOJIHBIX COOTBETCTBHUE CJIETYIOIINX COOTBETCTBHUE | CIECAYIOIIHNX
TAHHBIX JUIS CIEIYIOIIMX 3HAHUMN: | 3HAHUW: METOJUKUA | CIEAYIOIUX | 3HAHMIA:
MPOEKTUPOBA | METOJIUKU cOOpa U cbopa u aHanmu3a 3HAHUM: METOAUKHU
HUS aHaJIM3a UCXOTHBIX UCXOIHBIX TAaHHBIX | METOAMKHU cbopa u
SHEProOOBEKT | JAHHBIX JUIsS JUTSt cobopa u aHajamn3a
OB U UX POEKTUPOBAHUS MIPOEKTUPOBAHUS aHaim3a UCXOJHBIX
AJIEMEHTOB B | SHEPTOOOBEKTOB M X | SHEPrOOOBEKTOB U | UCXOHBIX TAHHBIX TS
COOTBETCTBUU | DJIEMEHTOB B UX 2JIEMEHTOB B TAHHBIX IS MPOEKTUPOBAH
c COOTBETCTBUU C COOTBETCTBHUU C MPOCKTUPOBA | UA
HOPMATUBHOW | HOPMATHUBHOU HOPMATUBHOM HUS SHEProOOBEKT
JIOKyMEHTAIlM | JIOKyMEHTaIlueu JTIOKyMEHTaIuen SHEPTrOOOBEKT | OB U UX
en . Jomyckatorcs OB U UX 3JIEMEHTOB B
3HAUYUTEIbHbIC AJIEMEHTOB B | COOTBETCTBUHU
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OIIHOKH, COOTBETCTBUHU | C
MPOSIBIISIETCS C HOpPMaTUBHOM
HEJO0CTATOYHOCTh HOPMATUBHOW | JOKyMEHTAIIE
3HaHUU, 10 PALY JTOKyMEHTalu | il
IoKa3aTeliei, ei , CBOOOJTHO
oOy4aromuics , HO orepupyer
UCTIBITHIBACT JOITYCKAIOTCS | IproOpe-
3HAYUTENIbHbIC HE3HAYUTENIbH | TCHHBIMU
3aTpyIHEHUS TIpU bIC OIIMOKH, | 3HAHUSMHU.
OTepUPOBAHUU HETOYHOCTH,
3HAHUSIMH TIPH HX 3aTpyIHEHUS
MEPEHOCE HAa HOBBIE | MPU
CUTYAIIUH. AHATUTUYIECK
ux
oTepaIusx.
yMeTh: OO0yuarommiics He OO0yJarommiics OO6yuarommiic | OOy4Jaronuics
cobupars u yMEeT WU B JEMOHCTPUPYET s JEMOHCTPHPYE
AQHAJIM3UPOBAT | HEAOCTATOYHOU HEIOJIHOE JEMOHCTPUPY | T MOJHOE
b UCXO/IHbBIE CTCTICHH YMEET COOTBETCTBHUE €T YaCTUYHOE | COOTBETCTBHE
JaHHbIE JJIs co0upatb u I (13 % 0111704 COOTBETCTBHUE | CIIEIYIOIIUX
MPOEKTUPOBA | AHAIU3HPOBATH YMEHHI: COOMpaTh M | CICAYIOIMUX | YMEHUM:
HUS UCXOJHbIE TaHHbIE aHAIU3UPOBATh YMEHHI: coOupars u
OHEProoOBEKT | I MPOSKTUPOBAHUS | UCXOJHBIC IaHHBIE | COOHMpaTh U AHATM3UPOBATH
OB U UX 9HEProoOBEKTOB U UX | JUIA aHAJIM3UPOBAT | UCXOJIHBIE
DJIEMEHTOB B | DJIEMEHTOB B MIPOEKTUPOBAHUS b UCXO/THBIE JaHHBIC IS
COOTBETCTBUHU | COOTBETCTBHH C HHEProoOBEKTOB U | TaHHBIE JUIA MPOEKTHPOBAH
c HOPMATUBHOM WX DJICMEHTOB B MPOEKTUPOBA | U
HOPMATUBHOM | JOKyMEHTAIIUEH, COOTBETCTBUHU C HUS 9HEProOOBEKT
JIOKYMEHTAIld | BBITIOJTHSTH HOPMATUBHOM 9HEProoOBEKT | OB U UX
en MPOEKTHBIE PaCUeThI JIOKyMEHTalueH. OB U UX 3JIEMEHTOB B
Jomyckarores JJIEMEHTOB B | COOTBETCTBUU
3HAYUTENbHbIE COOTBETCTBHUH | C
OLITMOKH, C HOpPMaTUBHOU
MPOSIBIISIETCS HOPMAaTUBHOM | JOKyMEHTAIle
HEJ0CTATOYHOCTh nokymeHraru | 1. CBo0oHO
YMEHUH, TIO psITy ei. YMenus onepupyer
MOKa3aTeNen, OCBOCHBI, HO | IPHOOPETEHHBI
oOy4aromuics JIOMYCKAIOTCSA | MU YMEHUSIMU,
UCTIBITHIBACT HE3HAYUTEIIbH | IPUMEHSET UX
3HAYUTENbHbIE bI€ OIIUOKH, B CUTYallUsAX
3aTpyIHEHUS TIPU HETOYHOCTH, | TIOBBIIIICHHOMN
OTIepUPOBAHUU 3aTPyJHEHUS | CJIOKHOCTH.
YMEHUSIMU TIPU UX npu
MEPEHOCE Ha HOBBIE | aHATUTHYECK
CUTYaIIUH. ux
oreparusx,
nepeHoce
YMEHHUH Ha
HOBBIC,
HECTaHJIapTH

bIC CUTYAIllHH.




BJIA/IETh:
MeTOJIaMU
coopa u
aHanM3a
HCXOJIHBIX
JTAHHBIX JUIS
MIPOEKTUPOBA
HUS
SHEProoOBEKT
OB U UX
3JIEMEHTOB B
COOTBETCTBUU
c
HOPMAaTUBHOM
JIOKyMEHTaIl1
e

OOyuaromwmiicst He
BJIQJICET WIH B
HEI0CTaTOYHOMU
CTETEeHH BIaJICET
MeTogamu cOopa u
aHaJIM3a UCXOTHBIX
TAHHBIX IS
IPOEKTUPOBAHUS
HEProOOBEKTOB U UX
JJIEMEHTOB B
COOTBETCTBUU C
HOPMAaTHUBHOMN
JIOKYMEHTalHUen

OO0yuarommwmiics
BJIa/IEET METOJJaMU
cOopa u aHanm3a
HCXOHBIX TAHHBIX
TUTST
MPOEKTUPOBAHUS
SHEProoOBEKTOB U
UX 2JIEMEHTOB B
COOTBETCTBHUU C
HOPMAaTUBHOMN
JIOKYMEHTAalLUEN B
HETIOJIHOM 00BeEME,
JIOTTY CKaIOTCsI
3HAYUTEINIbHbIE
OIIHOKH,
MPOSIBIISICTCS
HEJI0OCTAaTOYHOCTh
BJIQ/ICHUS
HABBIKAMHU TI0 PSITY
roKa3arejiei,
OO0yuarommmiics
UCIIBITHIBACT
3HAYUTEIbHBIC
3aTpyIHEHUS MpU
MPUMEHECHUN
HABBIKOB B HOBBIX
CUTYaIIUsX.

OObyuarormmiic
s YAaCTUYHO
BIIAJICET
MeTOoJIaMu
cbopa u
aHanmza
UCXOTHBIX
JTAHHBIX JUIS
MIPOCKTUPOBA
HUS
YHEPrOOOBEKT
OB U UX
3JIEMEHTOB B
COOTBETCTBHUHU
C
HOpPMAaTUBHOM
JIOKyMEHTAI!
€M, HaBBIKU
OCBOCHBI, HO
JIOITyCKAIOTCS
HE3HAYMTEJIbH
bI€ OLINOKH,
HETOYHOCTH,
3aTpyIHEHUS
npu
aHAJIUTUYECK
ux
oreparusx,
nepeHoce
YMEHHUH Ha
HOBEIE,
HECTaH/IapTH
bI€ CUTYaIIHH.

OO0yuarommmiics
B MIOJIHOM
o0beme
BJIa/I€ET
METOJIaMU
cbopa u
aHaIM3a
UCXOJHBIX
TAHHBIX JUIS
MPOEKTHPOBAH
usi
SHEPTrOOOBEKT
OB H UX
3JIEMEHTOB B
COOTBETCTBUU
c
HOPMAaTUBHOM
JIOKYMEHTaIue
i, cBOOOHO
MPUMEHSIET
MOJTyYEHHBIC
HaBBIKU B
CUTYaIUIX
MOBBIIICHHOU
CJIOKHOCTH.

DopMa NIPOMEKYTOYHOU aTTECTALMM: IK3AMEH.

[TpomexyTouHas arrecranusi oOyyaronuxcs B popme 3auéra MpoBOAUTCS MO
pe3ysibTaTaM BBIIIOJIHEHUS BCEX BMJIOB YYEOHOH paboThl, MpPeryCMOTPEHHBIX
y4€OHBIM IJIAHOM IO JAHHOW IUCHUIUIMHE (MOJYJIO), NMPU TOM YUHMTHIBAIOTCS
pe3yNbTaThl TEKYLIEr0 KOHTPOJS YCHEBAEMOCTHM B TeueHHE cemecTpa. OleHka
CTETICHU JOCTIXKEHUS OOYYalOIMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOYUYEHHS 10
JUCUUIUIMHE (MOAYJII0) NPOBOJAUTCS NPENOJABaTeIeM, BEAYLIUM 3aHATHS 110

JUCHUITIINHE

(Momyr0)

METOI0M

AKCIEPTHOM

OLICHKH.

Ilo

uroram

HpOMG)KYTO‘IHOfI arTeCTalu 1Mo AHUCHUIIIHNHC (MOI[YJ'IIO) BBICTABJISICTCA OLCHKA
«OTIIMIHO», «XOPOIIO0», KYAOBJICTBOPUTCIbHO» UJIIN «HCYAOBJICTBOPHUTCIILHO).




HIxaja oneHUBaHUA Onucanne

OTtau4HO BrimonHeHsl Bce BHIBI Y4eOHOH paboOThHI, MPEeayCMOTpPEHHBIC
y4eOHbIM IUIaHOM. CTYIEHT JOEeMOHCTPUPYET COOTBETCTBUE
3HAHWW, YMEHWW, HABBIKOB TMPUBEACHHBIM B  TabIuIax
nokasaTteynei,  Omepupyer  MPHOOPETEHHBIMH  3HAHUSAMHU,
YMEHUSAMH, HaBbIKAMHM, TpPUMEHSET HMX B  CHUTyalUsx
MOBBIIICHHON CJIOKHOCTH. [Ipu 3TOM MOTYyT OBITH OMYLICHBI
HE3HAYUTEIIbHBIC OIIMOKH, HETOYHOCTH, 3aTPyJAHCHUS TIpU
AHAJIUTUYECKUX Olepauusix, NEpeHOce 3HAHUM M YMEHHMHU Ha
HOBBIE, HECTaHIAPTHBIE CUTYAIIUH.

Xopo1o CTyzneHT NOKa3bIBaeT OCTATOYHBIN YPOBEHb TEOPETUUYECKUX U
MPaKTUYECKUX 3HAHUN, CBOOOJHO ONEPUPYET KaTErOpHUaJbHbIM
anmnapaTtoM. YMeeT aHaIM3UPOBaTh PAKTUYECKUE CUTYALlUH, HO
JIOTYCKaeT HEKOTOphIE MOTrpeIHOCTH. OTBET MOCTPOEH JIOTHYHO,
Marepuas U31araercsi [(paMoTHO.

Y IOBIETBOPUTENBHO CTyneHT TMOKa3bIBa€T 3HAHWE OCHOBHOIO JIEKIMOHHOIO U
IIPaKTUYECKOro mMarepuaina. B oreBere He Bcerga NpUCYTCTBYET
joruka uznoxeHus. CTyIEHT HUCHBITHIBACT 3aTpyIHEHUs Mpu
IIPUBEICHUHU [TPAKTUYECKUX IIPUMEPOB.

HeynosnersopurensHo | He BbimoiaHeHn oauH wiM 0Oojiee BHIOB Y4YeOHOM paboThI,
MPEIYyCMOTPEHHBIX Y4eOHbIM IIaHOM. CTYJEHT JEeMOHCTPHPYET
HCIIOJIHOE  COOTBETCTBHE  3HAHHIM, YMEHUH, HaBBIKOB
NPUBEJCHHBIM B  Ta0luIax IoOKa3aTenel, JOIMyCKaloTCs
3HAYUTENIbHbIE OLIMOKHM, NPOSBISETCS OTCYTCTBHE 3HAHUIA,
YMEHUH, HABBIKOB 10 PsAy IOKa3aTeled, CTYIACHT UCIBIThIBAET
3HAQUMUTENIbHBIE 3aTPYJHEHUs NPHU ONEPUPOBAHMU 3HAHUAMH U
YMEHUSIMH [IPU UX IIEPEHOCE HA HOBBIE CUTYAlLUU.

@doHABI OIEHOYHBIX CPEJCTB MpejcTaBiieHbl B [Ipwioxkenun 2 k pabodeit
porpamme.

7. YueOHO-MeTOAMYEeCKOEe U MHPOPMALIMOHHOE o0ecrevyeHne
AMCHHUTITHHBI

a) OCHOBHA JMTepaTypa:

1. Monun A.A. I'azocHaOxeHue [ IaeKTpoHHBIN pecypc]: yued. — DIeKTpoH.
nan. — Cankr-IletepOypr: Jlans, 2012. — 448 c.

2. Kapramesuu A.H. TomnmBo, cMma3ouyHble MaTepHalibl M TEXHUYECKHUE
KUAKOCTH [DNeKTpoHHBI pecypc]: yued. mocodue / A.H. Kaprawmesuu, B.C.
Toscteika, A.B. ['opneenko. — DnekTpoH. gaH. — MuHck: HoBoe 3Hanue, 2014.
— 421 c.

3. Kydptop A.®. TomimBo M TOIUIMBOCKHUTAIOIINE YCTPONCTBA TEIJIOBBIX
arperaToB OONICTIPOMBIIIJIEHHOTO Ha3HAuYeHUs [DJIEKTPOHHBIM pecypc]: yueO.
nocobue — DnekTpoH. n1aH. — MockBa: MI'TY um. H.D. baymana, 2006. — 44 c.

4. I'a30BbI€ TOIJIMBA U UX KOMIOHEHTHI. CBOICTBA, MOJy4YeHUE, IPUMEHEHUE,
AKOJIOTHS [DNeKTpoHHBIN pecypc]: cupas. / bakymun B.H. [u ap.]. — DnexTpos.
nmaH. — Mocka: U3garensckuit njom MOMU, 2022. — 615 c.
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5. Ky3pmun H.B. TomnmBo, cma3ouHble M 3KCIUTyaTallMOHHBIE MaTE€PUAJIbI:
ydueObHOoe mocobue [DneKTpoHHBIN pecypc]: yueb. mocodue / H.B. Ky3pmun, H.U.
CennBanoB. — OnekTpoH. nad. — KpacHospck: Kpacl'AY, 2012. — 238 c.

6. Konmmakosa H.B. ['azocHabxenune: yuebd. mocodue [DnexkTpoHHbIi pecypc] /
H.B. Konnakoa, A.C. KonnakoB. — DnekTpoH. nan. — ExatepunOypr: YpdV,
2014. — 200 c.

0) 10MOJIHUTEIbLHAS JIUTEepaTypa:

1. ®oxun [.A. ABTOHOMHBIE HCTOYHUKH DIJIEKTPUUYECKOH U TEIIOBOU
SHEPTUU ISl MAarMCTPaJbHBIX Ta30MPOBOJIOB U ra3opaclpe/leIuTeNbHbIX CTaHIUN
[DneKkTpoHHBIN pecypc]: MOHOrpaduss — DiekTpoH. AaH. — MockBa: ®u3MatiauT,
2015. — 164 c.

2. Caxun C.I'. IIpubopbl KOHTPOJS COCTaBa M KAayeCTBAa TEXHOJOTHYECKHX
cpen [DnekTpoHHBIM pecypc]: yued. mocobme — InekTpoH. gaH. — CaHKT-
[TerepOypr: Jlans, 2012. — 432 c.

3. JlwotoBa T.E. OcHOBHBIE AacCHEKTbl MOBBIIIEHUS TEXHOJIOTHYECKOM
HAJIeKHOCTU raszopacrnpenenurenblbix ceted. [lonsyHoBckuin Anbmanax - 2017r.
Ne2.

4. JIrotoBa T.E. CoBpeMeHHbBIE HHHOBALIMOHHBIE TEXHOJIOTMH PEKOHCTPYKIIMU
pacnpeneuTeNbHbIX Ta30npoBoA0B. [on3yHoBckui Anbmanax - 2022r. No3.

5. CamukoB A.P. TexHonornyeckue TMOTEpU MPUPOAHOrO Trasza IMpH
TPaHCIOPTUPOBKE MO TrazonpoBojiaM. MaructpaibHbie ra3zonpoBojibl. HapyxHbie
ra3onpoBOjibl. BHYTpHUIIOMOBBIE Ta30MpPOBOJLI [DIEKTPOHHBIA pecypc] —
OnektpoH. naH. — Bonoraa: "Undpa-Unxkenepus", 2015. — 112 c.

B) IPOrpaMMHoOe o0ecrneyeHne 1 MHTePHeT-PecypChbl:

[TporpamMMHOe obecrieueHre He TPeLyCMOTPEHO.

HuTepHET-pecypchl  BKIIOYAIOT  y4EOHO-METONUYECKHE MaTepuaibl B
AIEKTPOHHOM BUJIE, peACTaBICHHbIC Ha caiite
(http://lib.mami.ru/lib/content/elektronnyy-katalog B pasmene «OnIeKTPOHHBIN
KaTajnor».

[lone3nple  y4eOHO-METOAMYECKHME W HWH()OPMALMOHHBIE  MaTepuabl
IIPEACTABICHbl Ha CaWTax:

http://cyberleninka.ru/article/n/ekonomicheskie-problemy-teplosnabzheniya-
V-10ssii

http://window.edu.ru/catalog/resources?p rubr=2.2.75.27.7

8. MarepuajbHO-TeXHUYECKOE o0ecnevyeHne U CIUTIITUHBI

CrneunanusupoBanHas ydeOHas jabopatopusi kadenpsl «lIpombinieHHas
terosHepreTuka» Aya. AB2406, ocHaiieHHast 1a0OpaTOPHBIMH YCTAHOBKAMM:

- «Omnpenenenne K0dPpPUIUEHTa TEMIIEPATYPOIIPOBOJHOCTH CTATH METOIOM
PETYJIAPHOTO PEXKUMAY;

- «Omnpegenenne ko3pduuueHTa TemwIonepeaayud IMpU BbIHYKJIECHHOM
TEYEHUH KUJIKOCTU B TpyOe (TpyOa B TpyOe)»;

- «Omnpenenenre kKodpuUIMEHTa TEIJIONEpeIadyl METOJAOM DETYJISIpHOTrO
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http://lib.mami.ru/lib/content/elektronnyy-katalog
http://cyberleninka.ru/article/n/ekonomicheskie-problemy-teplosnabzheniya-v-rossii
http://cyberleninka.ru/article/n/ekonomicheskie-problemy-teplosnabzheniya-v-rossii
http://window.edu.ru/catalog/resources?p_rubr=2.2.75.27.7

pexuMa;

- «Onpenenenre kodpuIueHTa TEIVIOOTAAYN MPU My3bIPhKOBOM KHIIEHUU
KUJKOCTH HA LIWIMHAPE»;

- «Ompenenenne Ko3pPUIUEHTa TEIIONPOBOIHOCTH TBEPIABIX TEI METOIOM
LHUJIMHIPUYIECKOTO CIIOS».

MynbTumenuiinas ayautopus kadenpsl «[IpoMblluieHHAS TEMIOAHEPTETUKAY
Ayna. AB2415, ocHalieHHasi OprTEXHUKON U MyJIbTUMEIUA CPEICTBAMHU (TIPOEKTOP,
[IK u np.), skcnepuMmenTtanbHas korenbHas Ha 0aze OAO BTU (Ha ocHoBaHuUM
JHoroBopa o corpyanaudectse) ¢ cucremort KUII u aBromatuku.

9. MeToanuyecKue peKOMEHalMHU 1JIA CAMOCTOATEIbHOM padoThl CTY1€HTOB

Mapromua  JILA., CennuxoBa O.b., Capense MWN.JI. Metoauueckue
PEeKOMEHJAIMM TI0  OpraHW3ali  CaMOCTOSITENBHOW  pabOThl  CTYACHTOB.
Hanpasnenne mnoaroroBku: 13.03.03 «DOHepreTuyeckoe MaIIMHOCTPOCHHEY,
npopuns «TemiosHepreTH4ecKkue yCTaHOBKH, CUCTEMbI U KOMIUIEKChI». — M.:
H3x-B0 MockoBckoro mojurexa, - 46 c.

10. MeTtoanyeckue PEKOMEHIAIUA NJA IPErmoaaBaTeIst

[IpenonaBanvie AUCHUIUIMHBI «TOIUTMBOCHAOKCHUE» HMMEET CBOCH IIEIIBIO
O3HAaKOMHUTb  CTYJICHTOB C  JIOCTIDKCHHSMH B  OOJacTH  NPHUKJIATHOMN
TETJTIODHEPTETHKH, TOOUTHCS ySICHCHUS HMU OCHOBHBIX METOJIOB
aBTOMAaTH3WPOBAHHOTO MPOSKTHUPOBAHUS TEIJIOIHEPTETUUECKUX CHCTEM, TOPsIIKa
WX TIPUMCHEHHUS, IPUBUTH UM MPAKTHYSCKUE HABBIKHA MCIIOJIb30BAHMS dTUX 3HAHUN
K KOHKPETHBIM TTPOU3BOACTBEHHBIM CUTYAIIHASIM.

[IpenogaBanue AUCIUILIUHEI ocyiecTBisieTcs: B cootBeTcTBUU ¢ PI'OC BO.

[]envio METOMUYECKUX PEKOMEHIAIIUIN SIBISICTCS TTOBBIICHUE Y(P(HEKTUBHOCTH
TEOPETUYECKNX ¢ TMPAKTUYECKUX 3aHATHH BCIEICTBHE OOJiee YETKOH WX
OpraHW3alliy TPEToaBaTeNIeM, CO3/IaHUs IEJIEBhIX YCTAHOBOK IO KaXJIOW TeMe,
CUCTEMaTH3allMM MaTepuaja I0 Kypcy, B3aUMOCBS3M TEM Kypca, ITOJHOTO
MaTePHATBHOTO U METOAMYECKOro o0ecredeHus: 00pa3oBaTeILHOTO IIpoliecca.

Cpeocmea obecneveHus 0C80eHUsL OUCYUNTIUHDBL

[Ipy wm3ydyeHMH NIUCHUIUIMHBI PEKOMEHIYETCS HCIIOIb30BaTh CICAYIOIINE
CpeJ/ICTBa:

— PEKOMEHIyeMYI0 OCHOBHYIO H JIOTIOJTHUTEIBHYIO JTUTEPATYPY;

— METOJIMYECKHE yKa3aHUs ¥ TTOCOOHS;

— KOHTPOJIbHBIE 3aTaHUS TSl 3aKPETUICHUS TEOPETHICCKOT0 MaTepHaa,

— DIJIGKTPOHHBIE Bepcuu (eepaIbHBIX 3aKOHOB, YI€OHUKOB U METOIUYECKHUX
yKa3aHU# IS BBIMOJHEHUS MPAKTHUECKUX padOT M CaMOCTOSATEIHHOW pPabOThI
OakanaBpoOB.

Memoouueckue pekomeroayuu no OpeaHU3aAyUU U3y4eHus: OUCYUNTUHDL

JIJIsS MakCUMaJabHOTO YCBOCHHS JHCIMIUIMHBI PEKOMEHAYCTCS H3JI0OKEHUE
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JICKIIMOHHOTO MaTepHalia ¢ JJIEMEHTaAMH O00CYKICHUS.

B kauwecTtBe METOAMKM TPOBENCHUS MPAKTUYECKUX 3aHATHUA MOKHO
IPEIIOKUTH

1. Cemunap — oOCyXIE€HHE CYIICCTBYIOIINX TOYCK 3pEHUS Ha MPOOIeMy U
MyTH €€ PEIICHMUS.

2. Temarwdeckue JOKIAabl, TIO3BOJISIONIME BBIPAOATHIBATE  HABBIKU
yOJUYHBIX BBICTYIIJICHUH.

JIJIS MaKCHUMaJIbHOTO YCBOEHHUS JHUCHIUILIMHBI PEKOMEHAYETCS IPOBEICHUE
NUCBMEHHOTO Ompoca (TecTupoBaHUE) OakadaBpOB IO MaTepHallaM JIEKUUA U
npaktudeckux padot. [Tonbopka BOpocoB sl TECTUPOBAHUS OCYIIECTBIISIETCS HA
OCHOBE H3YYEHHOTO TEOPETHYECKOr0 Marepuana. Takod MOAXO0Ja TMO3BOJISET
MOBBICUTh MOTHBAIIMIO OakajgaBpOB TMpU KOHCIEKTHUPOBAHUU JIEKIIMOHHOTO
MaTepuaia.

JIns OCBOECHMSI HABBIKOB IIOMCKOBOM M MCCIENOBATENBCKON JESTEIbHOCTH
OakanaBp MUIIET KOHTPOJIbHYIO pabOTy WK pedepar 1o BEIOpaHHOH (CBOOOIHOM)
TEME.

Jlexyuu MpoBOAATCS B OCHOBHOM MOCPEACTBOM METO/1a YCTHOT'O U3JI0KEHHUS C
AJIIEMEHTaMH MPOOJIEMHOIO MOAX0Aa U OeCceIbl.

CemuHnapckue  3aHamus MOTYT HUMETb pa3Hble (opMbl (paboTa cC
HCCJIE0BATEIILCKON JIMUTEPATypOM, aHaJIW3 JaHHBIX HOPMATHUBHOW M CIIPABOYHOM
JUTEpaTyphl, CIyllaHue JIOKJIAJOB M Jp.), BbIOMpaeMmble TMpernojaBareiieM B
3aBUCUMOCTH OT HHTEPECOB 0aKaIaBpOB U KOHKPETHON TEMBI.

Camocmoamenvnas paboma 0OakaiaBpa BKIOYAaeT B C€e0s DIEMEHTHI
pedepupoBaHus U KOHCIEKTUPOBAHUS HAYYHO-HUCCIEAOBATEILCKOW JIMTEPATYPHI,
MOATOTOBKM M HAMHMCAHUS HAYYHBIX TEKCTOB, OTPA0OTKY HAaBBIKOB YCTHBIX
MyOJTMYHBIX BBICTYIIJICHUH.

[IpoBepka kauecTBa yCBOCHHS 3HAHWI B TEUCHHUE CEMECTpa OCYIIECTBIISETCS
B yCTHOU (opme, MmyTeM OOCYXIeHHUs MpoOJeM, BHIBOJUMBIX HAa CEMUHApax M
MUCEMEHHOM, TTyTEM BBITIOJTHEHUS OaKalaBpaMH Pa3HBIX M0 (GOPME U COICPIKAHHTIO
paboOT ™ 3amaHWi, CBSI3aHHBIX C TMPAKTUYECKHUM OCBOCHHEM COJCpKAHUS
JTUCIUTUIMHBL.  bakamaBpbl  JEMOHCTPUPYIOT B XOJ€ TPOBEPKH  YMEHHUE
aHAJIM3UPOBATh 3HAYUMOCTH U BBISBIIATH CHCIUGPUKY Pa3IMIHBIX MPOOJIEM U TEM B
paMKax M3ydaeMOU JHMCIMIUIMHBI U €€ KOMIIOHCHTOB, 3HAHWE HAyYHOU W y4eOHO-
METOJIMYECKON JTUTepaTyphl. TeKylas MpoBEepKa 3HAHUN W yMEHUH OakajJaBpOB
TaK)Ke OCYIECTBIISIETCA Yepe3 MPOBEJICHUE Psiia MPOMEKYTOYHBIX TECTHPOBAHUM.
HToroBas aTrecTaius no AMCHUILUIMHE TPEANoiaraeT YCTHBIN 3a4eT WM SK3aMeEH,
Ha KOTOPBIX MPOBEPSIETCS YCBOCHHE MaTepuana, YCBOCHUE Oa30BBIX MOHSITHI
JUCITUTUTUHBI.
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[Iporpamma cocraBieHa B cootBeTcTBUU ¢ TpeboBanusimu OI'OC BO c¢
yuetoM pekoMmenaanuii [IpOOII BO no nanpasiaenutro noaroroBku 13.03.03
«DHEPreTHYecKoe MAIIMHOCTPOCHHE» W Tpodmwio  «ABTOMATU3HPOBAHHEBIE
HSHEPreTUYECKUE YCTAHOBKI)

ABTOpBI

Homnent kadenpsl «I[IpoMbIluIeHHAsS TEIIOHEPTETUKAY»
K.T.H., JJOIICHT O.b. Cennukona

[Iporpamma  oOcyxnmena Ha  3acemanun  kKadeapbl  «lIpomblneHHas
Termio3HepreTukay. [Iporokon or 26 mas 2022 r. Ne 11

CorJiacoBaHo:

3aBenyromuii kadenpoit «IIpombliieHHast TEIIOIHEPreTHKAY
K.T.H., JIOIICHT JILA. MaprouuH

PykoBoautens OOII N.JI. CaBenneB
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[Tpunoxenue 1

Crpykrypa u cogepkaHue JUCUMILIMHBI « MHIKeHEePHbIe 0CHOBbI I'a30CHAOKEHU
1o HanpasJieHU10 NoAroToBKM 13.03.03 «IHepreTuyeckoe MAIIUHOCTPOCHHU E»

(bakajiaBp)
% % § Buner yaeOHOI paboTHL,
S| & 8 BKIOYAT CAMOCTOATENBHYIO Buner camocTosTensHON paboOTHI Dopmbl
Paszen o § paboTy CTyIICHTOB, U CTYZAEHTOB aTTeCcTaun
TPYAOEMKOCTbH B 4acax
J | II/C | J]a6 | CPC | KCP | K.P. | KIIL. | PI'P | Pedepar | Kip | O 3

Tema | Jleknus. Beenenue 5 1 2 10
1 Cemunap. 5 1 0

Tema | JIexuus. I'oproune rassl 5 2 4 10
2 Cemunap 5 2 2

Tema | Jleknus. I'opoackue cuCTeMBbI ra30CHA0KEHUS 5 3 6 14
3 CemunHap 5 3 2

Tema | JIexuus. 'mapaBIuyecKkuii pacyeT ra30BbIX CETEH 5 4 4 10
4 Cemunap 5 4 4

Tema | Jlexknus. Perynarops! napnenus 5 5 6 ”
5 Cemunap 5 5 2

Tema | Jlexnus. IIpoMbliIIeHHbIe CUCTEMbI Ta30CHA0KEHUSA 5 6 4 10
6 Cemunap 5 6 2

Jlekuus. [Torpebiienne ra3a mpoOMBIIUICHHBIMH MPEATPUATHAMEI U

Te7Ma o6bexTamu KKX S| TS 12
Cemunap 5 7 4

Tema | Jleknus. DKcIUTyaTalus CUCTEM Ia30CHA0KEHHS 5 8 4 10
8 CemuHap 5 8 2

®dopma aTTecTanun 9 3ag
Bcero gyacoB mo AMCHHUIIIMHE B TPETHEM CEMECTPE 144 | 36 | 18 90
Bcero yacoB 1o gucuuIINHE 144 | 36 | 18 90
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ITpunoxxenue 2

MUHUCTEPCTBO HAYKHU 1 BBICILIEI'O OBPA3OBAHUS POCCUMCKOM OEJIEPALINN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXX/IEHME BBICIIET'O OBPA30BAHIIA

«MOCKOBCKHWH MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

Hanpasnenue noarorosku: 13.03.03 «DHeprernueckoe MallmHOCTPOECHUEY
OII (mpo¢uiib): « ABTOMaTU3HUPOBAHHBIE YHEPTETUUECKUE YCTAHOBKID)

®opma 00yueHHs: ouHas

Kadenpa: «IIpombliieHHas TEMIO3HEPTrEeTUKA»

®OH/I OLIEHOYHBIX CPEJICTB
MO JUCLUIIJIMHE

«H:KeHepHbIe OCHOBBI ra30CHAOKEHUSD)

Cocrasg: 1. [lacniopT dhoHIA OIEHOYHBIX CPEJCTB

2. O1eHOYHbIE CPE/ICTBA

Mockaa, 2022 roa
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1. ITacnopT poHI2 OLIEHOYHBIX CPEACTB

Tabmumna 1 K IpuiIoKeHUIO 2

I/Imlceﬂepm,le OCHOBBI I'a30CHAOKEeHH S

dI'OC BO 13.03.03 «IHepreru4yeckoe MalInHOCTPOCHH E»

KOMIIETEHIIUA Ilepeyenn TexHoJsiorus dopma Crenenun ypoBHeil 0CBOCHHA
MH/IAEKC OOPMYJINPOBKA KOMIIOHEHTOB ¢dopmupoBaHus OLEHOYHOIO KOMIIeTeHI Uil
OIIK-4 | CnocobeH UCIOIb30BaTh 3HATh: METOJAUKHU cOopa u Jlekuus, JK3aMeEH, bazoBblit ypoBeHb: criocoOeH
METO/EI aHAJIN3d U aHaJIM3a UCXOOHBIX JaHHBIX CEMHHApCKHE [TeCTUPOBAHUE |Yy4acTBOBATH B COOpE U aHAIM3E
MOACINPOBAHUSA SNCKTPHICCKHX | iy poeKTUPOBaHUS 3aHATHA, UCXOJHBIX aHHBIX AJIs
LCHCH 1 STICKTPUHECCKUX MAIHH | 5yepro0OBEKTOB U HX pelieHye NPOEKTHPOBAHUS SHEPIrOOOBEKTOB U UX
JJIEMEHTOB B COOTBETCTBUM C | CUTYallMOHHBIX 2JIEMEHTOB B COOTBETCTBUH C
HOPMAaTUBHOM JOKYMEHTAIMEN |3a71aY, HOPMAaTUBHOM JOKYMEHTAIUEH.
yMeThb: coOUpaTh U CPC [ToBbIlIEHHBIN YPOBEHB: CIIOCOOECH

aHAJM3UPOBATH UCXOJTHBIE
JAHHBIE N1l TPOCKTUPOBAHUS
SHEPTOOOBEKTOB U MX
3JIEMEHTOB B COOTBETCTBHH C
HOPMAaTUBHON JOKYMEHTAIUEN;
BJIaJIeTh: METO/IaMu cOopa 1
aHaJIM3a UCXOJIHBIX JIAHHBIX
JUTSl IPOEKTUPOBAHNUS
HEProOOBEKTOB U UX
3JIEMEHTOB B COOTBETCTBHH C
HOPMaTUBHOM TOKYMEHTAMEN

y4acTBOBaTh B COOpE U aHAIIN3E
UCXOJHBIX TaHHBIX JJIS
MIPOEKTUPOBAHUSI SHEPTOOOBEKTOB U UX
JJIEMEHTOB B COOTBETCTBHH C
HOPMaTUBHOM JOKYMEHTALMEN NpH
HCII0JIb30BaHUU TUIOBBIX METOJI0B
KOHTPOJISI pEKUMOB PabOTHI
TEXHOJIOTHUECKOr0 000py10BaHUS C UX
MOCJIEAYIOIUM aHAJIN30M
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[Tpunoxenue 3

TunoBbie KOHTPOJIbHBIE 3aJaHUS WJIN HHbIE MATEPUAJIbI, HEOOX0AUMBIE J1JIf
OlleHKHU 3HAHMI, YMEeHUI1, HABBIKOB M (WJIN) ONbITA eSITeJIbHOCTH,
XapaKTepu3yIuX 3Tanbl GOpMUPOBAHHS KOMIIETEHIIUI B IIpouecce
OCBOEHUsI 00pa30BaTeILHOM NPOrpaMMbl B paMKaxX yueOHOH TUCIHIIMHBI

[TepeueHb nMpakTUYECKUX pabOT MO TUCIUTLIMHE

1. Onpenenennie yTedyek rasa B ra3onpoBo/Ie.

2. PaccuuTaTh KOJIBLIEBOM Ta30mpoBOJ HU3KOrO JAaBJICHUS M ONpPENETUTh
JaMeTphl ra30MpoBoO/JIa.

3. PaccMoTpeTh BOIIPOC CYyTOYHOM HEPAaBHOMEPHOCTH ra30MoTpeOIeHMS.

4. Omnpenenutb TEOPETHUECKU HEOOXOAMMOE KOJIMYECTBO BO3AyXa JUIs
TIOJIHOTO CropaHus 1M IpUpOIHOro rasa.

5. OmpenenuTh pacyeTHbIE PAacxXxoAbl raza W JUMETPbl TIa30IpPOBOJOB Ha
y4acTKax CETH.

6. OmnpenenuTh nmapameTpbl Tra3a MOCIe PEryysaropa W BEJIUYMHY IMeperpena
1apoB.

7. Onpeaenutb 00beM MPUPOIHOTO Ta3a IPU HOPMAIbHBIX YCIOBUSX.

Cnmcok BONpocoB Ajs1 3a4€Ta

3a4eT MPOBOAUTCA 1O OWjIeTaM, B KOTOPBIX HMEETCS 2 TEOPETHYECKUX
Bompoca u 1 3ajaya.

1. Lenp u npuoputeThl JHEepreTuyeckol crparerun Poccun Ha mepuon 10
2022 ropa.

2. OcHoBHbIe (akTopsl pazsuTus TOK.

3. DHepreruueckas 3p(PEKTUBHOCTb.

4. OcHOBHBIE Ta30BbIE MECTOPOXKAEHUSA Poccnn.

5. OCHOBHBIE HAIIPaBJICHUA UCITOIB30BaHUS Ta3a.

6. Ponb razoo6paznoro toruea B TOK.

7. Knaccudukaius roprounx razos.

8. 'optoune KOMIOHEHTHI, BXOJIAIINE B COCTAB T'a30B.

9. bamnacTHble KOMIIOHEHTHI, BXOJSIIINE B COCTaB ra30B.

10. I'pynnbl BpeIHBIX OpUMECEN, COAEPIKAIINXCS B Ta3ax.

11. Toprourie 31eMEHTHI, TPeoOIaAAONINE B MPUPOJIHBIX Ta3ax YUCTHIX U
KOHJICHCATHBIX MECTOPOXKICHUH, B MOMYTHHIX, a TAK)KE B KOKOCOBBIX, HEPTIHBIX U
T€HEPATOPHBIX ra3ax.

12. ®U3NKO-XMMHUYECKUE CBOMCTBA CKUKECHHBIX ra30B.

13. Temnmora cropaHuss NPUPOJHBIX Ta30B YHUCTBIX M KOHAEHCATHBIX
MECTOPOXKICHUH, MOMYTHBIX HEPTAHBIX, COKMXKEHHBIX, KOKCOBBIX U F€HEPATOPHBIX
rasos.
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14.
15.

Bs13k0CTh M TEINIOEMKOCTh I'a30B.
I{o6mqa IIPUPOAHBIX I'a30B YHUCTBIX M KOHACHCATHBIX MeCTopOH(HeHHﬁ,

cOOp MOy THBIX HE(DTSIHBIX TA30B.

16.
17.
18.
19.
20.
21.
22.
23.

24

30

TpaHCIIOPT BIaKHBIX Ia30B.

Koppo3ust metanna Tpyo u apmMaTyphl.

CnocoObl OUYKCTKH raza OT CEPOBOJOPOAA.
DOU3NKO-XUMHUYECKUNA METOJT OCYIIIKH T'a30B.

MarucTtpanbHbIl ra30IpOBOJ, €r0 KOHCTPYKLIHS.
TpancnopTupoBaHuE ra3a o0 MarucTPajIbHbIM Ia30IPOBOAAM.
MeTop1 BEIpaBHUBAHMSI HEPAaBHOMEPHOCTHU I'a30M0TPEOICHNUS.
I'opoackue cucteMbl ra30CHa0KEHNUS.

. Knaccuduxkanms razonpoBoioB.
25.
26.
27.
28.
29.

CucTeMbl Ta30CHA0KEHUS TOPOJIOB.

®dakTopbl, BIAUSIONNE HA BEIOOP CHCTEMBI JUIsl TOPOIa.

XpaHunuuia rasa.

Ornpenenenue NponycKHON CIOCOOHOCTH Ta30IPOBO/IOB.

CucTteMbl Ta30CHA0KEHUS.

Marepuanbl, UCHOJB3YIOMKUECS MPU CTPOUTENIHCTBE Ta30MPOBOIOB, UX

JOCTOMHCTBA U HCAOCTAaTKH.

31.

[Ipoknagka razonpoBOJOB MO TEPPUTOPUU TOPOJOB M MPOMBIIIIEHHBIX

IIPEAIIPUITUH.

32.
33.
34.
35.
36.
37.
38.
39.
40.

KoHTposib 3a kauecTBOM CBapHbBIX COCIMHEHUMN, CITIOCOOBI CBapKH.
[IpaBuia npoknaaku ra3onpoBOIOB.
Tunel 3an0pHO#T apMaTypsl 1 000PYIOBAHUS HA Ta30IPOBOIAX.
I"'a30BBIC KOJIOIIBI.
KonnencarocOopHUKH.
I'mppo3zatBopsl.
Komniencaropsr.
['mapaBanveckuil pacyer ra3oBbIX CETEH.
Pacuernpie pacxombpl raza Ha y4yacTKax CETH C PABHOMEPHO

pacnpeneNeHHO Harpy3kol M Ha YYacTKax CETH C COCPEIOTOYECHHBIMU
pacxoJiaMu.

41.
42.
43.
44.
45.

Onpenenenue nNoTeps AaBICHUS ra3a Ha TPEHHUE.

I'mapaBnnyeckoe CONPOTUBICHUE JJIs1 PA3JIMUHBIX PEKUMOB JBUKEHUS.
I'mppaBnryeckuii pacyeT 3aKOJIbIIOBAHHBIX CETEH HU3KOIO JABJICHHUS.
Pacuer TynukoBBIX Tra30MpoOBOJIOB.

['mapaBnuuecKkuil pacyeT 3aKOJIbLIOBAHHBIX U TYIIMKOBBIX CETEW BBICOKOTO

(cpemHero) maBieHHUs.

46.
47.

I'mapaBnnueckas yBs3Ka 3aKOJbIIOBAHHBIX CETEH.
[Torepu naBieHUs HA TPEHUE HA YYACTKAX B CETAX HU3KOIO M BBICOKOTO

JaBJICHUA.

48.

CETEN.

49.

HOTCpI/I AaBJICHUA B MECTHBIX COIIPOTHUBIICHUAX T'OPOACKHX U 00BEKTOBBIX

Perynsarops! nasieHus.
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50. 3ajaya ¥ NPUHLIMT PETYIUPOBAHUS TABJICHUS Ta3a.

51. Knaccudukarus peryisaTopoB IaBICHUS; MPUHIIUAI PAOOTHI PEryIIsSTOPOB.

52. OnpeneneHue NponyCcKHON CIOCOOHOCTH PEryIsTOpa AaBICHUS.

53. Tlogbop perynsITOPOB TABJICHHS.

54. [lpunuunuansHas TexHonornueckas cxema ['PIIL

55. Cxema I'PC, ee ob6opynoBanue, aBTomarrka u KUII.

56. IIpuHIIUNIHAIBHBIE CXEMbI TPOMBIILICHHBIX CUCTEM Ta30CHA0KEHUS U UX
KJ1accu(uKaIus.

57. OmnpeneneHue pacyETHBIX PAcXOJOB Ta3a Ha PACUCTHBIX YYacTKax B
MEXKIEXOBBIX 1 BHYTPUIIEXOBBIX Ta30MPOBOAX.

58. Ompenenenve NaBiieHUWs B Hayale M KOHIE KaXJAOW CTYNEHU CXEMBI
ra3ocHa0XeHus.

59. OnpeneneHne BHICOTHI IIMOBOM TPYOBI.

60. Cxema OOBSI3KM MEKIIEXOBBIX T'a30IIPOBOJIOB.

61. PaGota korenbHO#. D HEeKTUBHOCTH pabOTHI KOTIIA.

62. OnpeneneHre roJ0BbIX PacXo/I0B raza noTpeOUuTeIsIMH.

63. Kiaccudukanus norpedurteneit mo KaTeropusiM.

64. OmnpeneneHrne pacdyeTHOTO YacOBOTO pacxoja Tra3a CETIMH HU3KOIO
JaBJICHUS.

65. PacueTHble YacoBbIe pacxobl raza MOTPEOUTENISIMU, TTOJICOCTUHEHHBIMU K
CETHU BBICOKOTO JIaBJICHUS.

66. VcnbeiTaHusa ra3onpoBOJAOB IMPU MOJACOECIUHEHUM HX K JACHCTBYIOIIMM
ra3oBbIM CETSIM, ITPOJIyBKa.

67. UcnbiTanus u npueMka B skcrutyatauuto ['PII, HacTpoiika mapameTpoB
['PII B mporiecce AKCIuTyaTaliii B 3aBUCUMOCTH OT PeKUMa MOTpeOIeHus rasa.

68. HeucnipaBnoctu o6opynosanus ['PII.

69. Mepsbl 6e30macHOCTH TTPU OOCTYKUBAHUH CHCTEMbI Ta3ocHa0xenus, ['PI1.

70. ABTOMaTHU3UPOBAHHBIE CHUCTEMBI JUCIETYEPCKOTO YIPABICHUS Ta30BbIM
XO35IUCTBOM.

20



[Tpunoxenue 4
Bonpocs! 1j1s1 CAaMOKOHTPOJIS

Tewma 1:

1. KakoBa memp W NPUOPUTETHI DHEPreTUUYECKOW cTparernn Poccum Ha
nepuon 1o 2022 roxga?

2. HazoBute ocHOBHBIE akTopsl pazsutus TOK.

3. Uro Takoe sHepreTudeckas 3pPpeKTuBHOCTH?

4. Ha30BUTE OCHOBHBIE Ta30BbIE MECTOPOXKAEHUSA Poccun.

5. Kakue HanpaBiieHMs UCIOJIb30BaHMs ra3a Bel 3Haere?

6. KakoBa pomnb razoo6paznoro Tomisa B TOK?

Tema 2:

1. Jlaiite xknaccupukauioo BCeX TOproYMX Tra3oB. Kakwe rToprouue
KOMITOHEHTBI BXOAAT B COCTaB ra3os? Hanummre ux XUMHYECKYI0 GOpMYy.

2. Kakue 6amiacTHbie KOMIOHEHTHI MOTYT BXOJUThH B COCTaB ra3on?

3. HazoBure Tpu rpynmsl BpeIHBIX IPUMECEH, COAEPKAIIMXCS B Ta3ax.

4. Kakue roproyre 3JeMeHThl Mpeo0iaaatoT B MPUPOJIHBIX ra3ax YUCTHIX U
KOHJIEHCATHBIX MECTOPOXKIEHUH, B MMONMYTHBIX, & TAK’KE B KOKOCOBBIX, HE(PTIHBIX U
reHEPATOPHBIX ra3ax’?

5. Ilepeuncnute GU3NKO-XUMUUYECKUE CBOMCTBA CKMXKEHHBIX T'a30B.

6. KakoBa B cpenHeM TemioTa CropaHus HNPHUPOJHBIX Ta30B YUCTBIX U
KOH/ICHCATHBIX MECTOPOK/ICHUH, MOIMYTHBIX HE(PTAHBIX, CKUKEHHBIX, KOKCOBBIX U
re€HEPaTOPHBIX Ta30B?

7. UeM NpHHUMOHAIBHO OTIMYAETCS HHU3IIAS TEIUIOTa CropaHusl rasa oT
BbICcIIel? Kak onpenensoT TermioTy cropaius ra3oB?

8. Kak m3MeHsI0TCA B psAae YriaeBOAOPOJIOB TEIIOTa CrOpaHus, IJIOTHOCTD,
TOKCUYHOCTb?

9. Kakoil 3aKOH TEpMOAMHAMMKHA MCHOJIB3YIOT JUI ONPEIEICHUS TIIOTHOCTH
npoctenmux razoB? Kak onpeaenuTs IIOTHOCTh CMECH Ta30B?

10. JlaliTe moHsITHE BA3KOCTH U TEIJIOEMKOCTH T'a30B.

Tema 3:

1. ITo xakuM MokazaressiM KIacCu(GUIMPYIOT Tra30MpPOBOIbI?

2. Kakue mnpuUMEHSIOT CHCTEMBl Ta30CHAOKEHHS TOpPOJOB B HACTOSIICE
BpeMsi? HazoBute (hakTopbl, BIUSIONIME HA BBIOOP CHCTEMBI JIJISI TOPO/IA.

3. [Ins 4ero ucnonap3yroTcs XpaHuiuiia rasa’?

4. Kak onpenenuTs IpoIyCKHYIO CITOCOOHOCTh Ta30MPOBOI0B?

5. N3 KakuX OCHOBHBIX DJJEMEHTOB COCTOUT COBPEMEHHAsi CHCTEMA
ra30CHa0XCHUS?

6. Jlyist 4yero MCMONB3YIOT aKKYMYJHUPYIOIIYI0O €MKOCTh MOCJIEIHEr0 ydacTKa
MAarucTpajbHOIO ra3onpoBoja?

7. Kakue Marepuasibl HCHOJB3YIOTCS TMPU CTPOUTEIHCTBE Ta30MPOBOIOB?
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HazoBuTe UX JOCTOMHCTBA U HEJIOCTATKH.

8. Kak mpoknaipiBalOT Ta3onpoBOAbl MO TEPPUTOPUU TOPOJOB H
IIPOMBIIIJICHHBIX IPEATPUITHI?

9. Kak ocCylecTBIAETCS KOHTPOJb 3a Kauye€CTBOM CBApHBIX COCIMHEHU,
KaKue CTocoObl CBAPKU BbI 3HAETE?

10. Kakue cyiiecTByOT IpaBuia MPOKJIAIKU ra30MpOBOI0B?

11. Kakue BBl 3HaeTe THUIIBI 3allOPHOM apMmaTypbl U OOOpYyIOBaHHUS Ha
razonpoBojaax?

12. Pacckaxxute 00 yCTpONCTBE Ta30BbIX KOJIOIIIECB.

13. lnsg dero ciyxaT KoHJeHcaTocOOpHUKH? YUem OHHM OTIMYAIOTCA OT
TUAPO3aTBOPOB?

14. OOBACHUTE IPUHITUII JEHCTBUS KOMIIEHCATOPOB.

Tema 4:

1. Kak omnpenensroT pacueTHble pacxoAbl ra3a Ha YyYacTKax CeTH C
PaBHOMEPHO  PAacHpeAciCHHOM  HAarpy3KOM M Ha  y4acTKax CeTH ¢
COCPEIOTOYEHHBIMU PACXOIaMHU?

2. KakoBa ucxojgHas (opMmyia OINpeAeseHHs NOTeph JaBJIEHHWA ra3a Ha
TpeHue? Hanumure BBIPAKEHUE koappurmenTa TUIPABINYECKOTO
COTIPOTHUBJICHUS ISl Pa3IUYHBIX PEKUMOB JIBUKeHUA. KakoBa ucxoaHas gpopmynia
OTIpEeJICNICHHs] TOTEPh JAABJICHUS ra3a B MECTHBIX COMPOTUBICHUSX ?

3. Uem xapakTepusyercs THIpaBIWYECKUN pPacyeT 3aKOJbLIOBAHHBIX CETEH
HU3KOTO0 JaBJIeHHsI? Kak pacCUMTBIBAIOT TYIIMKOBBIE Fa30IIPOBOIbI?

4. Yem xapaxkTepusyercs THIPaBIMYECKUN pPAacUeT 3aKOJIBLIOBAHHBIX U
TYINUKOBBIX CETEHN BBICOKOTO (CPEAHET0) AaBICHUS?

5. B ueM 3akirovaercs rupaBiIruecKas yBsi3Ka 3aKOJbLIOBAHHBIX CETEN?

6. KakoBa npuHUIMNHANbHAsA pa3HUIA B PACUETEe CETEl HU3KOrO M BBICOKOTO
JaBJIeHUS ?

7. Kak nmpakTHuuecku ONnpeAesisstoT NOTepy JaBJIEHUs Ha TPEHUE Ha y4acTKax B
CETSIX HU3KOI'O U BBICOKOTO JABJICHHUS?

8. Kak o11eHMBalOT MOTEPH JABJICHUSI B MECTHBIX CONTPOTUBIIEHUAX TOPOJICKUX
1 0OBEKTOBBIX CeTei?

9. B yem cOCTOUT MPUHLUI MOCTPOCHUS U TPUMEHEHUSI PACUETHBIX TAOIHI] U
HOMOTr'paMm?

Tema 5:

1. 3agaya u npUHUMI PEryJIMPOBAaHUS IABJIECHUS rasa.

2. Knaccudukanus peryasiTopoB JaBJCHUS; TPUHITUI paOOThI PETYIISITOPOB.

3. Kak onpenenuts mpomyCcKHYIO CTOCOOHOCTh PETYJIATOPA IaBICHUS?

4. Kak nmpakTU4ecKH MoAOMPAOT PEryJIssTOPbI JABICHUS?

5. llpunnunuansHas texHosoruueckas cxema ['PII. Kakoe oGopynoBanue
BxoauT B ['PII 1 114 yero oHo npeHa3HAuYEHO?

6. Cxema I'PC, ee o6opynoBanue, aromatrka u KUII.
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Tewma 6:

1. ITpuHIMIHATBHBIE CXEMBbl MPOMBIIIIEHHBIX CUCTEM Ta30CHA0XKEHUS U UX
KJ1accu(UKanus.

2. Kak omnpenensitoT pacueTHble pacxojibl ra3a Ha PacyYETHBIX y4yacTKaxX B
MEXKIIEXOBBIX U BHYTPHUIEXOBBIX ra30MPOBOJAX?

3. Kak omnpenenstor AaBlIieHUWE B Hayaje W KOHIE KaXJOH CTYIEHU CXEMBbI
razocHa0xeHus?

4. Kak onpenensitoT BHICOTY JIMOBOU TPYObI?

5. OnumuTe cxemy 0OBSI3KH MEXKIEXOBBIX Ta30MPOBOIOB.

6. Pacckaxute, kak paboraer korenbHas. Kakue KOTIBI HCMOIB3YIOTCS B
HACTOsIIIIee BpeMs?

7. Kak onpenenuts 3GEeKTUBHOCTD pabOThI KOTJIA?

8. Kakue neuu ucnonap3yroT B MUIIEBOM MPOMBIIUICHHOCTH? Pacckaxure, Kak
OHM pabOoTaloT.

Tema 7:

1. Kak ompenensitoT roioBble pacxobl Ira3a pa3IMYHbIMU NOTPEOUTEISIMU?
Kak knaccupuuupyrot noTpeduTeNnen no Kareropusam?

2. Kak omnpenenuTh pacyeTHbIM 4YacOBOW pacxoj]] Tra3a CETSIMH HHU3KOIO
JTaBJICHUS ?

3. KakoBbl yTH nepexoia OT rOJ0BOr0 K paCu€THOMY 4YaCOBOMY pacxoy?

4. Kak omnpenenstoT pacyeTHbIE YacOBBbIE PACXOJAbl Ta3a IMOTPEOUTENSIMU,
NOJICOEJUHEHHBIMU K CETH BBICOKOTO JIaBJICHUA?

Tema 8:

1. Kak ocymecTBiIsIOT 3KCILUTyaTalMIO0 CUCTEM ra30CHA0KEHM S ?

2. Kak HCHBITBIBAIOT Ta30NpOBOJABI, INOACOCIAMHSIOT HMX K ACHCTBYIOIIMM
ra3oBbIM CETSM, NIPOAYBAIOT U MMYCKAIOT 10 HUM ras?

3. Kak nmpou3BOJIAT UCIIBITAaHUE U PUEMKY B 3KcIuryaTauuto [ PII, HacTpoliky
B IIPOILIECCE AKCILTyaTalluy B 3aBUCUMOCTH OT pEKHUMa MOTpeOaeHus raza’?

4. Kakue HeucnpaBHocTH oOopynoBaHusi ['PII MOryT BCTpeTUTbCS M KaK UX
YCTpaHsATh?

5. Kakue wmepbl 0e30macHOCTH cieayeT coOtoaaTh NpH OOCTY>KUBAHUU
CHUCTEMBI ra3ocHa0kenus, I PIT?

6. B yem CyImHOCTP aBTOMATH3UPOBAHHBIX CHUCTEM JHCIETYEPCKOTO
YIPABJICHHSI Ta30BbIM XO35HCTBOM?
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[Ipunoxenue 5
IIpumepsl 3a1a4 17151 NPAKTHYECKUX 3AHATHI

3agaua 1. ['azonpoBoa BHyTpeHHUM auameTpoM d W anuHOM | 3amosiHeH
MetaHoM. OrmpeaenuTh YTEUKYy rasa, €clid Npu Temmeparype ti HU30bITOYHOE
HavyaJIbHOE JlaBlieHUE ra3a paBHO Pi, a mpu Temneparype t; KOHEeUHOE U30BITOUHOE
JlaBJIeHUE paBHO P».

Tabnuua 1 - McxoiHbIe 1aHHbIE

[TapameTpsbl Bapuant
1 2 3 4
Jnametp d, Mmm 700 1200 500 1000
Temnepatypa ti, °C 20 25 23 30
Jasnenue raza P, MIla 0,75 0,9 0,6 0,8
Temneparypa t2, °C 10 8 15 20
JlaBnenue raza P>, Mlla 0,5 0,7 04 0,65
Jlnuna razomnposoja 1, m 1200 500 700 1000

3agaua 2. Ilocne 3amnonHeHus OaJlyloHAa MPONAHOM OOBEM KUAKOCTH (hazbl
coctaBmii 90 % obObema Oamnmona. Temmeparypa t = 15 °C. C mnoBbllIeHHEM
TeMIlepaTypbl 00beM MapoBOM MOAYIIKUA OyJeT yMeHblaThes. OmnpenenuTs, npu
KaKoM Temreparype 0amioH OyJeT MOTHOCTHIO 3aMOTHEH KUJIKOCThIO?

3apava 3. OnpeaenuTb TEOPETUUECKH HEOOX0IMMOE KOJIMYECTBO BO3AyXa Vi
M3 [UIst TIOJTHOTO CrOpaHus 1M IpUPOIHOro ra3a M ONMPEAEIUTh COCTAB MPOAYKTOB
ropenus. Koagounuent n3bpiTka Bo3ayxa o = 1,1. Ha ropenme motpebnsiercs
Bo3ayX (t= 15 °C, ¢ = 50 %, ds = 6,4 r/m*). ComeprKaHue BIaru B IPUPOTHOM I'a3e
ds = 1,5 r/m*. CocTaB IpUpOAHOro rasa BLIOpaTh COrJIaCHO BAPUAHTY.

3apaua 4. Temneparypa npomana B Oamione paBHa 30 °C. Ilapsel ero
MPOXOJAT 4Yepe3 peryisTop, rae ux nasieHue cHuwkaercs no 0,128 MlIla.
Onpenenuts Temnepatrypy Cs;Hg nocne perynsitopa v BETUYMHY MeperpeBa mnapos.

3agaya 5. PaccuumtaTh Ta30mpoBOJA CPEAHEr0 M HHU3KOIO JIaBJICHUS
cHabKaromero npupoAHeiM razom (p = 0,73 kr/m®) xumble KBapTanbl pabodero
Mocelika W TMPOMBIIIIEHHBIE 00beKThl (puc. 1). M30pITOuHOE nMaBieHue raza Ha
Beixone w3 ['PC 0,28 MIla. 3actpoiika pabodero mocenka OMHOITAXKHAS C
IIOTHOCTHI0 Hacenenus 300 yenosek/ra. YaenbHbIi pacxonx raza q = 1,1
/(a-4gen.). Ha TeppuTopun mocelka UMEIOTCS COCPEIOTOUCHHBIC IIOTPESONTEIH Ta3a.
dabpuka ¢ pacxoJ0M ra3a HU3Koro masieHus 150 M3 /4 M 3aBoJ ¢ pacxomoMm rasa
cpennero panenus 600 m® /4. [Togaua rasa B pacupeneauTeNbHYIO Ta30BYI0 CETh
HU3Koro aamieHus ocywectsisiercss u3 ['PII mox naBnenmem 300 mMm BOJ.CT.
PacuerHblii mepenaja AaBiIEHUS B CETU ra3onpoBojia Hu3Kkoro gasieHust AP. = 1000
[Ta. JInuHBI CTOPOH KOJEL Ta300pOBOJOB M IUIOMIAJA 3aCTPOMKH IKUIIBIX
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KBapTaJOB BIOUpAIOTCS U3 TabJ. 2 B COOTBETCTBUU C BAPUAHTOM.

Tabnmuma 2 - JlnuHBl ydacTKOB Ta30BOM cetw L, M, W TUIOMAAM KUJIBIX
KBapTaJIoB S, ra

BapuanTsl

Hcxonnble faHHbIC

1

lio =350, b3 = 240, 134 = 400, 145 = 360, 156 = 540, ls-7 = 550, 178 =
360, Is9 = 200, lo-1 = 390, lo-10 = 140, lio-11 = 190, 1116 = 530, lio5 =
390 18 11 — 190 lcp] 900 lcp2 400 Sa = 5 Se = 4 Si= 8 Sii = 11 Siii —
6, Siv=9

2 112 =280, 3= 180, 134 = 330, 145 = 280, 1s-6 = 470, l¢_7 = 480, 175 =
280, 1s 9= 130, lo_1 =330, l2-10= 90, lio-11 = 120, 1116 = 490, 1105 = 340,
Is-11 =140, lcp1 = 1000, 1ep2 = 350, sa =3, s6 = 3,5, 8i = 6,5, sii = 9, siii =
5, siv=238,4

3 112 =310, l23= 210, 134 = 360, 145 = 340, 156 = 520, le-7 = 530, I3 =

320, Is9 = 180, lo_1 = 370, lo-10 = 120, lio-11 = 180, li1-6 = 510, lio0-5 =
370 18 11 — 170 lcpl 800 1cp2 470 Sa = 3 9 Se = 4 4 Si= 7 Sii = 10,
Siii = 3,7, Siv = 8 4

Puc. 1. Cxema ra3oBbIX cereit
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