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1. Hesmn, 327244 U NVIAHUPYeMBbIe Pe3yJIbTAThl 00y4eHHs M0 TUCHUILINHE

Juctummaa «OCHOBBI TEIJIOTa30CHA0KEHHS M BEHTHIISALMU» COCTOUT U3 TPEX CTPYKTYpHO H
METOJUYECKH COTJIACOBAHHBIX pa3fenoB: «TeopeTudyeckre OCHOBBI TEIIOra30CHAOXKEHUs u
BEHTWISALIUW, «CucTeMbl  TEIJIOTra30CHA0XKEHUSY, «BeHTWISIIMOHHBIE ~ CUCTEMBI U
KOHIAUIIMOHUPOBAHUE BO3AYXa».
Juctummaa «OCHOBBI TEIUIOTa30CHA0KEHHUST W BEHTWJISAIUHMY SIBISETCS OJHOW W3 OCHOBHBIX
JUCHUIIIMH 0a30BOM dYacth ydeOHoro turana mo HampasiaeHuto 08.03.01 «CtpoutenbcTBoy,
HAPABIEHHOCTh «YPOAHUCTHUKA U CTPOUTEIHCTBOY.

K 0CHOBHBIM 1€ 1IM 0CBOEHUS TUCUUTUTMHBI « OCHOBBI TEIJIOTra30CHA0KEHHS U BEHTHIISLIUN»
clelyeT OTHECTH:
- U3YyYEHHE TEOPETUUECKIX OCHOB TEIJIOTa30CHA0KEHNU S, BEHTUISILIK U UX POJIU B 00eCTIeueHU U
KOM(OPTHOTO MUKPOKIMMATa 3JaHUN U COOPY>KEHHIA;
- MOJIYYCHHUE MPAKTHUYECKUX HABBIKOB MTPOCKTUPOBAHMS U PacueTa CUCTEM TEILIOTa30CHA0KEHUS
Y BEHTWISALAY, B TOM YHCJIE, C UCTIOJIB30BaHNEM YHEProd(h(HEKTHBHBIX PEIICHU;
— O3HAKOMJICHHE C COBPEMEHHBIMU TEXHOJOTHSIMH M  O0OpyJOBaHHMEM B  00JIaCTH
TEIUIOra30CHA0KEeHHSI M BEHTWIALIMY, a TaK)Ke C HOPMATUBHBIMU JTOKYMEHTAMHU U CTaHAApTaMHu B
JIaHHOM 00J1aCTH;
— dbopMupoBaHHE Y CTYICHTOB MPO(ECCHOHAIBHBIX KOMIIETEHIUI, HEOOXOAUMBIX [
ycrmemHol paboTel B cdepe MPOSKTUPOBAHMS, CTPOUTENbCTBA M OJKCIUTyaTallUM 3JaHUN U
COOPYKEHHM, a TAKXKE JIJIS1 Pa3BUTHSI MH)KEHEPHOTO MBIIIICHHUS.
OcHoBHBI€ 321241 TUCIUIUIMHBI «OCHOBBI TEIIOTa30CHA0KEHUS U BEHTHIISILIUN»:
- M3YYUTh OCHOBHBIC TOHSTHUS W OMpENeiIeHUs B 00JACTH TEIUIOra30CHA0KEHUS, OTOIICHHUS,
BEHTWISIIIMK U KOHAUIIMOHUPOBAHUS BO3/yXa,;
- OCBOMTH METOJbI pacueTa W MPOCKTHUPOBAHMS CHUCTEM TEIUIOra30CHA0KEHUS W OTOIUICHUS
3IaHNMH,
— U3YYUTh TPUHIUMNB pabOThl U OCOOEHHOCTHM PA3IMYHBIX CHUCTEM BEHTWISIHMH, HX
KJIacCHU(UKAIIMIO U 007aCTH TPUMEHEHHUSI.
- MO3HAKOMHUTBCS C  OCHOBHBIMH  HOPMATUBHBIMH  JOKYMEHTaMH U  TIpaBUJIAMH,
pPEeTJIAMEHTHPYIOIIMMUA TPOEKTUPOBAHUE M JKCIUTyaTallMI0 CHUCTEM TEIUIOra30CHAOKEHUS U
BEHTUJISIIINH;
- MOJIYYUTh HABBIKM PEHICHUS MPAKTHYECKUX 3a/ad 10 TMPOEKTHUPOBAHUIO CHUCTEM
TETJIOTa30CHA0KEHUS U BEHTWISALIUU C UCTIOIH30BaHUEM COBPEMEHHBIX MMPOTPAMMHBIX MPOJIYKTOB U
9HEeprod(HPEeKTUBHBIX TEXHOIOTUH.

OO6yuenne mno aucuurianHe «OCHOBBI TEIUIOTa30CHA0KEHHS M BEHTWISIIMMY HAMpaBICHO Ha
dbopMupoBaHKE Y 00YJAIOITUXCS CICTYIONTUX KOMIIETSHITUH:

KOI[ ¥ HAUMEHOBAHHE KOMIIETEHIIMH HH)II/IKaTopBI JAOCTHKCHUA KOMIICTCHIIUHU

OIIK-8.  Cnocoben  ocymectBiare u | MOIIK-8.1
KOHTPOJINPOBATH TEXHOJOTMYECKHUE MPOIIECChI | 3HAeT:

CTPOUTECJILHOTO IPpOXU3BOJCTBA ui| - d9Tallbl TEXHOJIOTMYECKOro IIpoliecca
CTPOUTENBHOM HHAYCTPpHUH C YYETOM | CTPOUTEIBHOTO MIpOU3BOJCTBA u
TpeOoBaHUI IIPOU3BOACTBEHHOMN U | CTPOUTENBHON UHIYCTPHH;

JKOJIOTUYECKOM 6630HaCHOCTI/I, IIPpUMCEHAA | — peryIaMeHT TEXHOJIOI'HYECKOI'O
W3BECTHBIE M HOBbIE TE€XHOJIOTUM B OOJIACTH nporecca

CTPOUTEIBCTBA U CTPOUTEIILHON UHIYCTPUU - HOPMBI  TIPOMBINIEHHOH, OKAPHOIA,

HKOJIOTMYECKOMN 0e30MMacHOCTH pu




OCYILECTBIICHUU TEXHOJIOTHYECKOT O
nporecca;

- BUJ| JOKYMEHTALUH JUIsl CAAYN/TIPUEMKHI
3aKOHYEHHBIX BUJIOB/3TAIOB pabot
(mponykuun).

HOIIK-8.2

YwMmeer:

- BBIIIOJIHATh ~ KOHTPOJIb  PE3YJbTAaTOB

OCYIIECTBJIEHUS JTAIOB TEXHOJIOTHYECKOIO
mpouecca CTPOUTENIBHOTO IPOU3BOJACTBA H
CTPOUTEIILHON UHAYCTPHUU;

- COCTaBJIATh HOPMAaTHUBHO-
METOANYECKUI JOKYMEHT,
periaMeHTUPYIOIIN I TEXHOJOTUYECKHI
poliecc;

- KOHTPOJIMPOBATh COOJIOJCHUE HOPM
IIPOMBILIUIEHHOW, IMOXKApHOW, 3KOJOTUYECKON
6e3omacHoCTH npu OCYUIECTBIIECHUHU

TEXHOJIOTHYECKOI0 IIpOolecca;

~ BBINOJIHATH MOATOTOBKY JOKYMEHTALUU
Ui C1aYM/TIPUEMKH 3aKOHYEHHBIX
BUJIOB/3TAroB padboT (MIPOAYKIIIH);
HOIIK-8.3

Brnaneer:

~ METOAMKONH  KOHTPOJS  Pe3y/ibTaToB
OCYILIECTBJICHUS] 3TallOB TEXHOJIOTUYECKOTO
IpolLecca CTPOUTEIBLHOTO MTPOU3BOJICTBA;

- QJITCOPUTMOM COCTaBJIEHUSI HOPMAaTUBHO-
METONYECKOr0 JOKYMEHTA

OIIK-10. CmocobeH  OCyWIeCTBIATh U
OpTraHU30BBIBATH TEXHUYIECKYIO
9KCIUTyaTalUIo, TEXHUYECKOe OOCIyKUBaHHE
U pPEMOHT OOBEKTOB CTPOUTENHCTBA W/WIH
KHUITUIIHO-KOMMYHAJIBHOTO XO03s1HcTBa,
IPOBOJUTh  TEXHUYECKUH  HAI30p MU
9KCHEPTU3Y O0BEKTOB CTPOUTENIBCTBA

HOIIK-10.1

3Haer:

- nepevYeHb pabor, BBITIOJTHSIEMBIX
MIPOU3BOJICTBEHHBIM  TIOJpa3JeICHUEM, 10
TEXHUYECKON DKCIUTyaTallid, TEXHHUYECKOMY
OOCITy’)KHBaHUIO M PEMOHTY CTPOMUTEIBHOTO
00BEKTA;

— BUJBl MEPONPHUATHI 1O KOHTPOJIO
TEXHUYECKOTO COCTOSIHUS U PEIKUMOB pabOThI
00BEKTa;

— nepevYeHb MEPOINPUATHI MO KOHTPOJIO
COOJIFOJICHUSI HOPM  TNPOMBINUICHHOW U
MIPOTUBOIIOXKAPHOH 0E30IMaCHOCTH B MPOIIECCe
IKCILTyaTaI[iH POPHILHOTO o0beKTa
poeCCHOHATBHOMN IEATEIIbHOCTH, TTePeUCHb
MEpPOTPHUATHIHA 1o 00ecreueHnI0
0e30macHOCTH;

— BUJIbI PEMOHTHBIX Pa0OT, BBIMOIHIEMBIX
Ha CTPOUTEILHOM 00BEKTE;

- METOAMKY M  KPUTEPUH  OIEHKH
TEXHUYECKOTO  COCTOSIHHSI ~ CTPOHTEIBHOTO
00BEKTa




HOIIK-10.2

YmMmeer:

— COCTABJISITh  IEPEUYEHb  BBIMOJHEHUS
paboT TPOM3BOJCTBEHHBIM IMOApa3IeiICHUEM
110 TGXHH‘-IGCKOﬁ 3KCHHyaTaI_[I/II/I,
TEXHUYECKOMY OOCITY)KUBAHHIO U PEMOHTY;

— COCTaBJISITh MEPEYCHb MEPONPUATHI 1O

KOHTPOJIIO TEXHUYECKOTO COCTOSIHMS
CTPOUTEIIBHBIX KOHCTPYKIIMIA;
- OLICHUBATb PE3YJIbTAThl  BBINOJIHEHUS

PEMOHTHBIX PabOT Ha OOBEKTE;

NOIIK-10.3

Bnaneer:

- HaBBIKAMU BbIOOpAa MEpPONPUATHIA 10
KOHTPOJIIO  TEXHUYECKOTO  COCTOSHUS U
PEKUMOB pabOThl CTPOUTETBLHOTO OOBEKTa
JUTSl BKJIFOUEHHUS B [IEPEUECHB;

- HABbIKAMU BBIOOpA MEPONPUSTUN T10
KOHTPOJIIO COOIIOICHUS HOPM
IIPOMBILICHHON U MIPOTUBOIIOKAPHOU
Oe3omacHOCTM B TMpoIlecce SKCILTyaTaluu
00BEKTa KalUTalIbHOI'O CTPOUTENBCTBA;

- HaBBIKAMHU BBIOOpA pabor,
BBIMOJIHSEMBIX MIPOU3BO/ICTBEHHBIM
MOJIPa3ICIICHUEM, o TEXHUYECKOU
IKCIUTyaTaIuH, TEXHUYECKOMY

OOCITy’)KHBaHUIO W PEMOHTY MPOQUIBHOTO
0o0BeKTa.

- METOJMKONM  OLEHKH  pe3ysIbTaToB
BBIMIOJTHEHUSI ~ PEMOHTHBIX ~ paboT  Ha
CTPOUTEIBHOM OOBEKTE;
- METOJUKONM  OLEHKH  TEXHHYECKOIO
COCTOSIHUS o0BbeKTa KalMTaJIBHOTO
CTPOUTEINILCTBA

ITK-6. Criocoben oprannzoBbiBath pabotsl o | UIIK 6.1. Bribupaer HOPMAaTHUBHO-

JKCIUTyaTallid U OOCTY)KHBAHHUIO OOBEKTOB
KUIUIIHO-KOMMYHAJIbHOTO X035ICTBa

TEXHUYECKHEe M HOPMATHBHO-METOIUYECKUE
JIOKYMEHTBI, yCTaHaBJIMBAIOUINE TPeOOBaHUS
K JKCIUTyaTalliM W OOCIYKHBAaHHUIO OOBEKTa
KHUITMIIHO-KOMMYHAJIBHOTO X03s1CcTBa

HIIK 6.2. CocraBiser TuiaHsl padoOT Mo
OOCITy’)KUBaHUIO,  PEMOHTY,  IOBBILIICHHIO
9HEProdh(PEKTUBHOCTH OOBEKTA SKUIUIITHO-
KOMMYHAaJIbHOTO XO03sIiCTBa

UIIK 6.3. Bsibupaer wmeponpusTus 1o
TEXHUYECKOMY 00CITy’)KUBAaHUIO
CTPOMTENBHBIX KOHCTPYKIHH, WHKEHEPHBIX
CUCTEM




UIIK 6.4. Omnpenensier MmOTpeOHOCTH B
TPYIOBBIX W MaTE€pUAIBHBIX pecypcax s
o0ecreyeHus SKCILTyaTallui U 00CITyKUBaHUSI
o0BekTa KUJIUIITHO-KOMMYHaJIbHOTO
X0351CTBa

HIIK 6.5. CocraBiseT 3HEpPreTH4ecKHit
NachnopT 00BEKTa KUIUIIHO-KOMMYHAIbHOTO
XO035ICTBA

UIIK 6.6. KortponupyeT coOito1eHre MpaBlI
1 HOPM TEXHUYECKOM IKCILTyaTalluu

00BeKTa KAJTMITHO-KOMMYHaJIbHOTO
XO39HUCTBA
UIIK 6.7. BbigBisieT MOBPEXKACHUS U OTKa3bl
00BeKTa KUJIUIITHO-KOMMYHaJIbHOTO
X03sHCcTBa

HUIIK  6.8.  OueHuBaeT  COOTBETCTBUE
TEXHUYECKOI'0 COCTOSHUS 0OBEKTa >KUITHIIHO-
KOMMYHAJILHOTO X03sIiCTBAa HOPMaTHBHBIM
TpeOoBaHUSAM IO 6E€30MaCHOCTH

HUIIK 6.9. Bsibupaer wmeponpusaTus 1o
o0ecrneyeHuo COXPaHHOCTH o0beKTa
KHUIUIIHO-KOMMYHQJIBHOTO ~ XO3SHCTBa, €ro
3aluTe oT BPEJIHOTO BO3/1EUCTBUS
OKpYXKaroleun cpensl, YCTPaHEHHIO
BBISIBICHHBIX HapyILICHUH

HNIIK 6.10. IIpoBoAUT OCMOTpPBI, TEXHUYECKOE
o0cTy’)KMBaHUE, KOHTPOJIb KauecTBa padoT 1o
JKCIUTyaTallMM  OOBbEeKTa  3KCIUTyaTaluu
0o0BeKTa KHUITUIHO-KOMMYHaJILHOTO
XO035IMCTBA M TIOKYMEHTUPYET UX PE3YIbTATHI.
NIIK-6.11. BoisBaser U 000CHOBBIBAET
MOTPEOHOCTH B PEMOHTE OOBEKTA JKUJIHIIHO-
KOMMYHaJIbHOTO KOMMYHAJIBHOT'O X03sICTBa
NIIK-6.12. CocraBniser ONUCH PEMOHTHBIX
paboT Ha OOBEKT JKMIMIIHO-KOMMYHAIBHOTO
X034KlCTBa

NIIK-6.13. CocraBiser IiaH MEpONpPHUITHH
no  o0ecrne4eHW:0  MPOMBINUICHHOW U
HKOJIOTUYECKOM  0€30HmacHOCTH,  OXpaHbI
0€e301acHOCTH, OXPaHbI Tpyda  IpH
OKCIUTyaTallMM W  OOCIY>KUBAaHHUM OOBEKTa
KHIITUIITHO-KOMMYHIIEHOTO X03sICTBA
NIIK-6.14. BeiOupaer crnoco® MOBBIIICHHS
9HEpProd(HEKTUBHOCTH TPHU  IKCILTyaTaIlluu
o0BeKTa KHUITUIIHO-KOMMYHaJILHOTO
KOMMYHAaJIbHOTO XO35MCTBA.




2. MecTo THCHMIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHOIH MPOrpaMmbl

JucuurimHa OTHOCUTCS K YUCITY NMPOPECCHOHANBHBIX YYCOHBIX TUCIUIUIMH 005A3aTeIbHON 4YacTh
6azoBoro 1wmkia (bl) OOIl. [JlucuumiivHa JOTHYECKM B3aMMOCBSI3aHA CO  CJCAYIOIIUMHU
qucuuimHaMu ¥ npaktukamu OOIT:

- OCHOBBI apXUTEKTYPHI 3TaHHIA;

- OCHOBBI BOJIOCHA0KEHHS K BOJOOTBENCHNS,

- OCHOBBI TEXHHYECKOH 3KCIUTyaTallui 00BEKTOB CTPOUTEIHCTRA,

- OcHoBbl BIM TexHonornii.

3.  CrtpykKrypa M cojep:KaHue JUCUUIIMHBI

O61mast TPYA0EMKOCTh AUCIUILUTMHBI COCTAaBIIACT 4 3aueTHbIe ¢auHuIlbl (144 yacos).
Wzydaercs Ha 3 cemecTpe oOyueHus. Dopma MPOMEKYTOUHON aTTECTAIlMU: IK3AMEH.

3.1 Buasl yue0HOii padoThl M TPYA0EMKOCTH

3.1.1. Ogno-3a04Has popma 0O0ydIeHUs

Ne . Koanuecro | CemecTpsl
Bup y4eOHoii padoThI
n/n 4acoB 3 cemecTp
1 | AyauTopHblie 3aHATHS 36 36
B ToM uucne:
1.1 | Jexuuu 12 12
1.2 | CemmuHapcKue/PaKTHUECKUE 3aHITUS 24 24
1.3 | JJaGoparopHbie 3aHATHUS - -
2 | CamocrosiTesqibHasi padoTa 108 108
B ToM uucne:
2.1 | IlogroroBka u 3amuTa rpaduueckux padot 30 30
2.2 | CaMOCTOSATEIIbHOE N3YUEHHUE 78 78
3 | IlpomesxyTouHasi aTTecTalUs
3ayet/ud.3aueT/3K3aMeH 9K3aMEH 9K3aMEH
Hroro 144 144

3.2 TemaruuecKuii Imjia" U3YyYCHUSA TUCHHUIIIMHBI

(o popmam 0OyueHus)

3.2.1. O4Ho-3a04Has popma 00ydeHUs

TpynoemkocTs, 4yac
AyauTopHasi pagora 2
=
ER: R - S o | B
Ne Pa3jesbl/TeMbl o < CEx| Ex| EE|8E
Q
n/n JMCHMIIAHBI 3 = g 2 E o E g2| 88
R 5 = =2 82| 8| 5 &
= Sz 0 8 =) =
S |2 |£7 )3
= 9]
144 12 24 108




1 Pasnea 1. Teopernueckme OCHOBBI
TEII0ra30CHAOKEeHH S " 48 4 8 36
BEHTHJISA LU

1.1 Tema 1. OCHOBHEIC TIOHATHS WU 8 5 6
OIpeICNICHUS TEIUIOra30CHA0KEHUS.

1.2 Tema 2. @usnyeckue  OCHOBEI 5 5 6
nepeiavym Tervia.

1.3 | Tema 3. Cucrembl OTOIUIEHHS, HX 5 5 6
KJaccu(UKanus ¥ MIPUHLIUIBI PAOOTHI.

1.4 Tewma 4. TernoBoii pacyeT 37aHUi. 8 2 6

1.5 | Tema 5. OcHOBBI ra30CHAOKECHUS. 8 2 6

1.6 | Tema 6. ['a30BOe 00OpyIOBaHHE U €TO 5 5 6
IKCILTyaTaIusl.

2 Paznen 2. CucremMbl 48 4 8 36
TENJIOra30CHAOKEeHUA

1.7 | Tema 7. IIpoekTupoBaHHE CHCTEM

12 1 2 9

TEIJI0ra30CHA0KECHU.

1.8 | Tema § CxeMBbI TeIIora3ocHa0KeHns 12 1 5 9
3JaHUH.

19 |Tema 9. Pacuer wu moxbop
o0opynoBaHus TS 12 1 2 9
TEIJI0ra30CHA0KECHU.

1.10 | Tema 10. MoHTax u SKCILTyaTanus 12 1 5 9
CHCTEM TEILJI0Ta30CHA0KCHHS.

3 Pasznen 3. BenTniasinuoHHBIE
CHCTeMbl M KOHIMIMOHMpOBaHue | 48 4 8 36
BO3/yXa

1.11 | Tema 11. OCHOBBI BEHTWIALUU U 11 5 5 7
KOHJIUIIMOHUPOBAHUSI.

1.12 | Tema 12. Knaccupukanmss wu
MPUHIMIBL pabOThl BEHTHIISALMOHHBIX 11 2 2 7
CHCTEM.

1.13 | Tema 13. AspoanHamMHuecKuil pacyer 9 5 7
BEHTUJISIIMOHHBIX CUCTEM.

1.14 | Tema 14. [TonGop wu pacuer
o0opyIoBaHUs NIl BEHTHJISIITUOHHBIX 8 1 7
CHUCTEM.

1.15 | Tema 15. CoBpeMeHHbIE TEXHOJIOTUH B
o0iacTu BEHTHIISILINHU 51 9 1 8
KOHIUIIHOHUPOBAHUSI.

3.3 Copep:xaHue TMCHUTLIMHBI
Pa3nen 1. Teopernueckue OCHOBBI TEMJIOTA30CHA0KEHUSI M BEHTWISA MU

Tema 1. OcHOBHBIC NOHATHS U ONPe/IeJICHUS TeNJI0ra3ocHa0KeHusl.

Onpenenenne nucHUIUIAHBI «OCHOBBI TETIJIOTa30CHA0KEHNS U BEHTIIISIIIUNY) U €€ MECTO B Y4EOHOM
nporecce. OCHOBHBIC 3a7]aud AWCIUILIUHBL U3YY€HHUE TEOPHH TEIIOra30CHA0KEHUsS, TOTyuYeHUE
MPaKTUYECKUX HABBIKOB B MPOSKTHUPOBAHUH M PACUYETE CHCTEM, O3HAKOMJICHHE C TEXHOJOTHUSIMH U
o0opyoBaHueEM, dbopmMupoBanue npodeccuoHaTbHBIX KOMITCTCHITU. [lonsarune
TEIJIOTa30CHAOKEHHUS: IIeJIU, 3aJaud, OCHOBHBIC DJIEMEHTBHI W TPHUHIUIBI pPadoTel. [loHsTHE
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BEHTWIALIMK: 1I€7M, 3a/Ja4d, OCHOBHBIEC 3JIEMEHTHI M TPHUHIUIBEI paboThl. CBs3b AUCIUIUIMHBI C
JIPYTHMH MIpeIMETaMu y4eOHOTO TUIaHa.

Tema 2. ®u3uyecKue OCHOBbBI NepeIavu Temja.

Bunbl nepenaun termiotel. OCHOBHBIC MMOHATHS M OTIPECIICHUS MTpollecca 0OMEeHa TeIIOTOM.
TermnmonpoBogHOCTh. DU3HNUECKas CYIIHOCTh TEIJIONPOBOIHOCTH. 3aKOH Dypbe. TermionpoBogHOCTh
OIHOCJIIOMHON M MHOTOCIOMHON IIITOCKOM CTeHKH. KOHBeKTHMBHEIN TeruiooOMmeH. Dusnyeckas
CYIIHOCTh KOHBEKTHBHOTO TeIJIooOMeHa. TermooOMeH NpH €CTECTBEHHOHW W BBIHYKJICHHOM
KoHBeKIMH. TerutooOmen uznyuenueM. 3akoH Credana-bonapiimana, KO3pGUIHEHT 00Ty4eHHOCTH
CroxxHBIA TEIIO0OOMEH M Teruionepeaada. Ternsonepenavya yepe3 OTHOCIOWHBIE U MHOTOCIIONHBIC
OTpaXJalonife KOHCTPYKIUMU W creHku. KoaddummeHnt teruonepenaun M COMPOTHUBICHUE
Terionepeaye.

Tema 3. CucremMbl OTOILVIEHHS, MX KJIACCH(PUKANNMS U TPUHIUNBI Pa0OTHI.

Knaccudukanust cucrem ortoruieHus. TemmoHocutend. TEXHHMKO-DKOHOMHYECKOE CpPaBHEHHE
OCHOBHBIX cHCTeM oTormieHus. OOnacTp NpPUMEHEHHs] Y CTPOWCTBO, MNPUHIUN JEHCTBUS U
KJIacCU(UKallMs CHCTEM BOJSHOTO OTOIUIeHUs. Pa3merieHue, ycTpoMCTBO M MOHTaX OCHOBHBIX
AJIEMEHTOB CHCTEM BOJSHOrO oOTomieHus. OO0nacTh NPUMEHEHHS M TEXHUKO-KOHOMUYECKHE
MOKa3aTeNIM Pa3IN4HbIX CHUCTEM BOASHOrO OTOIUIEHHUs. L[MpKyIALMOHHOE NaBlIEeHHE B CHCTEMax
BOISTHOTO OTOIUIeHUs. OCHOBHBIC MPUHIIMIIBI THIPABIUYECKOTO pacdeTra TEIUIONPOBOJIOB CHUCTEM
BOJIIHOTO OTOTUIeHUsA. CUCTEeMBbl MApPOBOISIHOTO U BOAO-BOASIHOTO oTorieHus. [lonstue o cucremax
OTOINJICHMS 3JaHUH MTOBBIIIICHHOM 3Ta>KHOCTH

Tema 4. TenuioBoii pacyer 31aHNUM.

[lonsiTHe TEIUIOBOTO pacyeTa 3JaHUW U €ro 3HAUYCHHE I MPOSKTUPOBAHUS CHCTEM OTOILUICHUS U
BeHTWIsiLMKM. llenmn W 3amaum  TemioBoro pacdera 3AaHUid. (OCHOBHBIE TEIUIOTEXHUYECKUE
XapaKTePUCTUKU  3JIaHUH: TEIUIONOTepPH, KOIPPUIMCHT TeIJIonepeadd, COMPOTHUBICHUE
Temionepenaye. Meroanka mpoBeIcHUsT TEIUIOBOIO pacuera 3/aHUi: OMNpe/esieHUe MOTeph Terlia
4yepes OrpakIarofe KOHCTPYKIUH, pacueT HHOUIBTPAIIUH, ONIPEICIICHIE TOTPEOHOCTH B TEILIE JIS
otoruieHust 37aHUs. (OCOOEHHOCTH TEIMJIOBOTO pacyeTra pa3WyYHBIX THUIOB 3JIaHUMN: IKUIBIX,
OOIIIECTBEHHBIX, MPOMBIIUICHHBIX. YUeT KIUMATUYECKHX YCJIOBUM MPU MPOBEACHUU TEIIOBOTO
pacueta 3nanuil. OmpeneneHue mapaMeTpoB U BBIOOpP 000OpYAOBaHUS IJISI CUCTEM OTOIUICHUS U
BEHTWIAIIMM HA OCHOBE PE3YJIHTATOB TEIUIOBOTO pacyeTa. ABTOMATH3AIMsl CUCTEM OTOIUICHUS H
BEHTWISIIIUKM U1 ONTHMHU3ALMKA TOTpPeOJIeHHUs TeIrioBOoM sHepruu. lIpuMeHeHue COBPEMEHHBIX
HHEProcOEeperarouX TEXHOJOTHI U MaTEpPHAJOB B TEIUIOBOM pacueTe 3JaHUN. DKOJOTUYECKHE
aCMeKThl  TEIUIOBOTO  pacuera 37aHHi, CHIDKEHHE BBIOPOCOB MAPHUKOBBIX Ta30B U
SHEPTrONOTPeOICHUSI.

Tema 5. OcHOBBI ra3o0cHAOKEHHSI.

DU3NKO-XUMHUECKHE CBOMCTBA MPUPOJTHOTO Ta3a U OCOOCHHOCTH €r0 UCIOJIb30BAaHUS B KaueCTBE
TOMIMBA. YCTPOWCTBO W MPUHIMI paboThl cHcTeM Tra3ocHaOkeHus. Hopmbel U mpaBuia
MPOCKTUPOBAHUS CHCTEM Ta3ocHaOkeHus. Pacduer u mombop Tra3ompoBOJOB W Ta30BOTO
o0opymoBanus. [ 'a3operynsTopHble TMYHKTBI W YCTAHOBKM. OKCIUTyaTalusi, TEXHUYECKOE
00cITy>)KMBaHUE U PEMOHT CUCTEM ra30CHa0XKeHNs. be30macHOCTh CUCTEM ra30CHA0KEHUS M MEPHI IO
MPENyNpekKACHUI0O aBapuil M Ype3BBIYAMHBIX CUTyaluid. OKoHoMHUYecKass d(h(PeKTUBHOCTH
WCITOJIb30BAaHUS TIPUPOJHOTO Tra3a B CHUCTEMax TEIUIOCHAOKEHHUS M TOPSYEro BOJAOCHAOKEHUS.
Hcnonp30BaHrEe albTEPHATHUBHBIX HUCTOYHHKOB JHEPTHMHM B CHUCTEMax Ta30CHaOKeHWs. BrusHue
CUCTEM ra30CHA0XKEHHS Ha OKPYKAIOIIYIO0 CPENy M MEPHI IO CHIYKEHUIO HETAaTUBHOTO BO3ICHCTBHSL.
Tema 6. ['a30B0e 000py10BaHME U €r0 IKCILIyaTAIUSA.

Knaccudukanus razoBoro 000pyaoBaHus, UCIIOIB3YEMOT0 B CHCTEMax Ta30CHA0KEHHs 3MaHUN U
COOpY)KEHHI. YCTpOHCTBa JUIsl ydeTa pacxojia ra3a, WX THUIBI U TPHHIUIB padoThl. ['azoBbie
TOPENIKHU: TUTIBI, KOHCTPYKIIMK U XapakTepucTuku. OO0opymaoBaHue isl KOHTPOJIS U PETYTUPOBAHUS
napameTpoB raza. O0cayXKHBaHHUE W PEMOHT Ta30BOT0 0OOPYAOBAHMS: IEPHOIUIHOCTD, METOBI U
UHCTPpYMEHTHI. TexHuka 0e30MacHOCTH MPH IKCILTyaTalldd ra30BOro o0OpydoBaHHS. 3aluTa OT
KOPPO3WH U 3aMEep3aHusl JIEMEHTOB CHUCTEM ra3ocHaOkeHus. [I[pruMeHeHre aBTOMaTH3HPOBAHHBIX
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CUCTEM YIpaBJEHUS ra3oBbIM 00OpynoBaHHMEM. MojaepHu3alksa U 3aMEHa yCTapeBILEro ra30BOr0
000pyIOBaHUSI C Yy4eTOM TpeOOBaHUI 3HEProcOepex eHrs. DKOJIOr0-DKOHOMHYECKHE AaCHEKTHI
9KCILTyaTalliy Ta30BOro 000pyI0BaHUS U HCIIOIb30BaHUS PUPOIHOIO rasa.

Pazpen 2. CucreMsbl TemJI0ora3ocHadKeHus

Tema 7. IIpoekTHpoBaHHE CUCTEM TEIJIOra30CHAOKEHMSI.

TennorazocHaOKeHHE MPOMBIIIICHHBIX M TPpaXIaHCKuX 3aaHuid. OOmme cBeleHUs O TOIUIMBE.
XapakTepucTuka OTAeNbHBIX BUIOB ToruBa. [Ipoueccsl ropenus. TemnoBoii 0anaHc KOTEIbLHOTO
arperara. OOImMe XapaKTePUCTHKU TOMOYHBIX YCTporcTB. OOmUE CBENEHUS O KOTEIbHBIX
YCTAaHOBKAX M KOHCTPYKUUHU KOTJIOB MJis TelslocHaOxeHust 31aHuil. OCHOBHbBbIE TNPUHIUIIBI
POCKTHPOBAHUS KOTEIbHBIX.

Tema 8. CxeMbI TEILJIOra30CHAOKEHUS 3AAHMIA.

LlenTpanu3oBaHHOE TEIUIOCHAOKEHWE: TPUHIMI  pabOThl, JOCTOMHCTBA W  HEIOCTATKH.
JlenieHTpanu30BaHHOE TEIJIOCHA0XKEHUE: WHAMBHUAYAbHbIE KOTEIbHBIE, TEIJIOBBIE HACOCHI,
COJIHEYHBIE KOJUIEKTOphl. KOMOWHHMpOBAaHHBIE CHCTEMBI TEIIOTAa30CHAOKEHHS: OTOIUICHHE Ha
MIPUPOJIHOM Tra3e U TEIUIOBbIE HACOChI, BEHTUIIAIMS U peKynepanus Teria. CucTeMbl Ta30CHAOKEHUs
HU3KOTO, CpEIHEr0 ¥ BBICOKOTO MJaBIICHHS: OCOOCHHOCTH MPOEKTUPOBAHHMSA W MOHTaXKA.
KoMOuHMpOBaHHBIE CHCTEMBI OTOIUICHUS: HCIOJIb30BaHUE Ta30BOTO U AJIEKTPUUECKOTO
000pyI0BaHUSs, TEIIIOBBIE HACOCHI M COJTHEYHBIE KOJUIEKTOPBI. ABTOMATH3AIMS U JUCTICTICPH3AIIHS
CUCTEM TeIUIOCHAOXKEHUs1, Ta30CHA0KEHUS U BEHTUISIMH. DHEeprodhHEeKTUBHOCTh U SKOJIOTHYECKas
0€30I1aCHOCTh CHUCTEM TEIJIOra30CHAOKEHHS W BEHTWIALMU: MEPHl 10 CHUKEHHIO BHIOPOCOB U
MOTEPh PHEPTUU.

Tema 9. Pacuer u noadop 060pya0BaHusi AJisl TEMJIOTa30CHAOKEHUS.

[TonGop HacocHOoro 00OPYAOBAaHUS Ui CHUCTEM OTOILJICHHUS, BOJOCHAOKEHHS U KaHaIIM3allUu.
[Tox6op 1 ycranoBKa 000pyIOBaHHUS IS aBTOMATUYECKOTO YIIPABJICHUS U JUCIICTYCPU3ALINN CUCTEM
TEIUIOra30CHA0XKEHUS U BEHTWISILMU. BBIOOp M MOHTa) MpHOOPOB yueTa U KOHTPOJIS apaMeTpoB
TETUIOHOCHUTENS, Ta3a W Bo3ayxa. [logbop W ycTaHOBKA TETUIOM3OJSIIIMOHHBIX MaTEepPHaioB IS
TpyOOnpoBO0B U 060pyRoBaHMs. Pacder n moi60p BcroMorareabHOro 000py0BaHus AJ11 MOHTaXa
U OOCITYXHUBaHUS CHUCTEM TEIJIOra30CcHaOXeHUsI (MHCTPYMEHTHI, MPUCHOCOOJIEHUS, pPacXOHbIE
MaTepHuaibl). DKOHOMHYECKOe OOOCHOBaHHE BBIOOpa OOOpYHOBaHMS M MaTepUaloB, OLEHKa
CTOMMOCTH BIIQ/ICHUSI I CPOKA OKYITA€MOCTH.

Tema 10. MoHTaK M IKCILTyaTallisl CHCTEM TeIVIOTa30CHA0KEeHHsI.

Opranuzaiys MOHTaXHBIX pabOT: MOATOTOBKA MPOEKTA, COTIACOBAaHUE, MOIYYCHHUE pa3pelieHn
JIOIYCKOB. MOHTaX CUCTEM OTOIJICHUS M TEINIOCHAOKEHMSI: yCTaHOBKA PAaJIUaTOPOB, TEIIBIX MOJIOB,
KOTEIBHBIX M TEIUIOBBIX MYHKTOB. MOHTa)X CHCTEM Ta30CHA0XEHHS: MPOKIAJKa TPyO, YCTaHOBKa
ra3oBoro OOOpYJOBaHUS (CUETYMKH, KOTJBI, IUIUTHI), MPOBEpPKa TE€PMETHYHOCTU COEAMHEHUI.
MoOHTaX BEHTHISIIUOHHOTO OOOpPYIOBAaHHUS: YCTAHOBKA BO3IyXOBOJOB, BEHTUISITOPOB, PEIIETOK U
mupdy3opoB. MOHTaX CHUCTeM KOHIUIIMOHMPOBAHUS M XOJOAOCHAOKEHHUS: YCTaHOBKA
KOH/IMITHOHEPOB, YMIUIEPOB, (PAaHKOWIIOB M Mpovero odopyaoBaHus. [lycko-Hamagodnbie paboTHl U
BBOJI CHCTEM TEIUIOra30CHa0XEHHUsl B 3KCIUTyaTallMIO: MPOBEpKa pabOTOCIIOCOOHOCTH, HACTpPOiiKa
PEKUMOB pabOTHI, 0Oy4YeHHE MepCOoHANIa. DKCIUTyaTalisl CUCTEM TeTUIOra30CHA0KEHUS: KOHTPOJIb
napaMeTpoB TEIUIOHOCUTENS U Ta3a, TEXHUYECKOe 00CITy>KUBaHUE U PEMOHT 000py/oBaHus. Mephl
0€30MaCHOCTH IPU IKCIUTyaTallii CUCTEM TEIUIOra30CcHa0XKeHHUs: MpaBuila TEXHUKH 0€30IacHOCTH,
KOHTPOJIb yTe€UeK, MPEJOTBpPAICHHE aBapUMHBIX CUTyallUid. DKOJOru4ecKasi 6€30MacHOCTh CUCTEM
TEIUIOTa30CHA0KEHUS: CHIDKEHHE BBIOPOCOB BPEIHBIX BEIIECTB, YTUIM3AIMs OTXOAOB U
sHEeprocoepexenrne. MoaepHU3aIus U PeKOHCTPYKITUS CUCTEM TEIJIOTa30CHA0KEHUs: OOHOBJICHHE
000py10BaHUsl, BHEPEHUE HOBBIX TEXHOJIOTUH U MaTepHaJIOB.
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Pa3znen 3. BeHTHJISAUMOHHBIE CHCTEMbI M KOHAUIMOHMPOBAHUE BO31yXa

Tema 11. OcHOBBI BEHTHJISIUY U KOHANIIUOHUPOBAHMS.

['urueHnveckre OCHOBHI BEHTWIIIHHA. B034yxo0oOMEH B MOMENICHMH. BBIOOp pacdeTHOro
Bo3ayxooOmena. Ilonstue o cmocobax opraHuzanuu BO3AyXOOOMEHa U YCTPOICTBE CHUCTEM
BEHTWISALIUU

Tema 12. Knaccupukanusi 1 NPUHIMIBI PAa00Thl BEHTHJISIIMOHHBIX CHCTEM.

[TpuTo4HbIE BEHTWISIIMOHHBIC CHUCTEMBI: HAa3HAYEHHUE, COCTaB W NPHUHIHUI PabOThl. BBITSHKHBIC
BEHTWISILIUOHHBIE CHUCTEMBI: (YHKIIMH, 3JEMEHTBHI U OCOOCHHOCTH JKCIulyatauuu. lIpurouno-
BBITSDKHBIC BCHTHJISIIIUOHHBIE CHCTEMBI: MPEUMYIECTBA, HEIOCTATKU H c(hepsl MPUMEHECHHS.
MecTHble BEHTWISILIMOHHBIE CHUCTEMBI: BHJBI M OCOOCHHOCTH WCIIONb30BAHUS B PA3IUYHBIX
nomeneHusx. O01meoOMeHHbIe BEHTHIIIIIMOHHBIC CUCTEMBI: TIPUHIIUIBI pAa0OTH U METOJBI pacuera
BO3yxooOMeHa. EcTecTBeHHbIE BEHTWJIALIMOHHBIE CHUCTEMbI: OCHOBBI (YHKIIMOHUPOBAHMUS,
JIOCTOMHCTBA M OTPaHUYCHUs. MEXaHUYECKHUE BEHTWISIIMOHHBIC CUCTEMBI: THUIIBI 00OPYIOBaHUS,
npeumMylnecTBa M HefocTaTku. KoMOWHUpOBaHHBIE BEHTWISILIMOHHBIE CHCTEMBI: OCOOCHHOCTH
pabotel U mpumepsl npuMeHeHus. OOmeoOMeHHass BEHTW ISLMA: Ha3HAYCHHE M TNPUMEHEHHUE B
pa3IMYHBIX THMAaX MOMeHIeHuiH. MecTHass BEHTWISIMS: BHUAbI, Ha3HAYEHHE W HCIOJIb30BAaHUE B
MIPOMBINIJICHHOCTH U OBITY. ABapuitHas BEHTHIIAIHS: TPEOOBAHUS, HOPMBI U ITPaBUIIA SKCIUTYaTAIIHH.
[IpoTuBOABIMHAS BEHTWJISAIMS: MpEAHA3HAUYCHUE, YCTPOWCTBO U paboTa CHCTEM JABIMOYAAlCHUS.
TexHomoruueckas: BEHTWSILMA: TPUMEHEHHUE B PA3IMYHBIX OTPACiAX MPOMBIIIICHHOCTH,
OCOOCHHOCTH TMPOEKTUPOBAHUS M OIKCIUTyaTalud. DHeprod(pdeKTuBHAs BEHTUIISIIMS: MPUHIUIBI
paboThl, TEXHOJIOTMH U 000pYI0BAaHUE JIJIsl CHUKEHUS SHEpro3arpar.

Tema 13. AdpoguHaMHUYeCKUil pacyeT BEHTHJISAINOHHBIX CHCTEM.

[lenb 1 3a7auMl a3pOJMHAMUYECKOIO pacueTa BEHTWISILIMOHHBIX cucTeM. OCHOBHBIE NapaMeTphl,
UCIIONIb3YEMbIE B a’3pOJIMHAMUYECKOM pacueTe: pacxo] BO3AyXa, CKOPOCTh JBHKEHUS BO31yXa,
JIaBJICHUE, TOTEPH JABJICHUS U T.1. MeTOIb a3pOIMHAMUYECKOTO pacyeTa: MeTo ] K03 (HUIIMEHTOB,
METOJ] XapaKTepUCTUK, MeToAa TpadoaHamuTHdeckuii U 1ap. OCOOEHHOCTH a’pOJUHAMHYECKOTO
pacyeTa MPUTOYHBIX M BBITSHKHBIX CUCTEM BEHTHWIALMH. Y IPOIIEHHBIE METOIBI a3POAMHAMUYECKOTO
pacuera i MECTHBIX BEHTWIALIMOHHBIX CHCTeM. PacyeT BO3JyXOBOJOB U 3JEMEHTOB
BEHTWISIIUOHHOM ~ CHUCTEMBI: TOJ0Op CEUeHUM, OIpeleleHue MOTeph JaBlEHUs, BBIOOP
obopynoBanus. Pacuer pemerok, aud@y3opoB U KiIanaHOB BEHTUJISIIUOHHBIX CHCTEM.
Hcnonp30BaHne CHEMUATU3UPOBAHHOIO MPOrPaMMHOrO OOecreyeHus: A a’poAMHAMUYECKOTO
pacuera. KoppekTupoBKa pe3ylbTaToOB a3pOJIMHAMHYECKOTO pacyeTa ¢ yUeTOM PEaJbHbIX YCIOBHM
SKCIUTyaTallid BEHTWIALIMOHHON cHUCTEeMBI. [IpuMepsl a’poaMHAMHYECKOTO pacdeTa pa3IMYHbIX
BEHTWIALIMOHHBIX CUCTEM U UX aHAJIN3.

Tema 14. ITondop u pacyer 000py10BaHNS VI BEHTHISIHMOHHBIX CHCTEM.

[TonGop obGopymoBaHus [UIsi TMPUTOYHBIX BEHTUJISIIMOHHBIX CHUCTEM: OIpeieNieHue TpedyeMoit
MIPOU3BOUTEIHLHOCTH, BBIOOD THIIA U KOJMYECTBA BEHTHIISITOPOB, (GUILTPOB, HArpeBaTesiel U APyTrux
aIIeMEHTOB cucTeMbl. [logbop oOopynoBaHUS AJi BBITSHKHBIX BEHTHIISALIMOHHBIX CHCTEM: pacuer
TpedyeMoro obobema yaamasieMoro BO37yXa, BHIOOP THIA W MOITHOCTH BBITSDKHBIX BEHTHJISTOPOB,
BO3JIyXOBOJIOB M JpPYIHMX KOMIIOHEHTOB. Pacuer u mombop o0OpymoBaHusl MJii MECTHBIX
BEHTWIAIIMOHHBIX ~ CHUCTEM: OIpEIEICHUE XapaKTePUCTHK, BHIOOD THUIOB U  pPa3MepoB
BO3IyXOpaCHpESIUTEIbHBIX M BO3IyX03a0OPHBIX YCTPOHCTB, a TakKe HUX pa3MelIeHHEe B
nomemnieHuu. [logbop u pacuer o0OMIEOOMEHHBIX BEHTWJISIIIMOHHBIX CHCTEM: BBIOOp THIA U
MIPOU3BOUTEIHPHOCTA BEHTHJISIITAOHHOTO O0OPY/IOBAHUS B 3aBUCHMOCTH OT 00heMa M Ha3HAUCHUS
MOMEIIEHUS, a TaKXkKe TpeOOBaHUM K KadecTBY Bo3nyxa. [logbop u pacctanoBka 000pyI0BaHUS AJIs
MIPOTUBOJIBIMHON BEHTWJISIIIUKU: OIpPEACIICHHEe TPEOOBAaHWI K CHCTEMaM JBIMOYIAJICHHS, BBIOOD
BEHTWJIATOPOB, IBIMOBBIX KJIalaHOB U APYTMX YCTPOUCTB B COOTBETCTBUU C HOPMaMU U MpPaBUIIaAMU
nokapHoi 6e3omacHoctu. I[logbop wu HacTpoiika o0OOpymOBaHHWS IJisi aBTOMATH3AIlMU W
JUCIIETYEPU3ALUN BEHTUISIIUOHHBIX CUCTEM: UCIOJIb30BAHNE KOHTPOJJIEPOB, JATUUKOB, TPUBOOB
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U JIpyroro o0OopyJoBaHUs A OOECNEYEeHUs ONTUMAIBHOIO (YHKIMOHHUPOBAHUS CHUCTEM U
NOJEPKAaHUS 3aJaHHbIX [1apaMETPOB BO3AYXa.

Tema 15. CoBpeMeHHbIe TEXHOJIOTMH B 00JIACTH BEHTHJIAUMH ¥ KOHAUIMOHMPOBAHUS.
WHTeuIeKTyanbHble  CUCTEMbl BEHTHISAIUM W KOHAMIMOHWPOBAHUS: IPHHLUUIBI  PpabOTHI,
BO3MOYKHOCTH aBTOMATHU3aLMU M ONTHUMM3AaLUU 3HepromnorpedieHus. Ilpumenenue pexynepauuu
TEIJIa B CHUCTEMax BEHTHIALUH: 3(PQEKTHUBHOCTb HCIIOIb30BaHMS, THUIIBI PEKYNEpPaTOpoB M HUX
ocobeHHOcTH. TerioBble HAacochl B CHUCTEMAax BEHTWISLMM M KOHAMIMOHUPOBAHMS BO3JyXa:
NOPUHIUN IeHcTBUA, 3P PEKTUBHOCTD U 3KOJIOTMYHOCTH. VICIONB30BaHNE COTHEYHBIX KOJJICKTOPOB
JUId HarpeBa BO3AyXa B CHUCTEMaxX BEHTWIALMU: TEXHUUYECKHE PELICHMs, SKOHOMHYECKas MU
9KOJIOTHYECKasl BbIroga. lIpuMeHeHHe cHCTEM BEHTUIISIUMM C IEPEMEHHBIM pacxoJ0M BO31yXa
(VAV) mis onTUMM3alMy 3HEpromnorpedieHus M KoMpopTa B MOMEINEHUSAX. YBIAXKHEHUE U
OCyILIEHHE BO3/yXa B CHCTEMaX BEHTHJISIMH U KOHJIUIIMOHUPOBAHUS: 000PYI0BaHHE, TEXHOJIOTHU U
KOHTPOJIb ITapaMeTpOB MUKpOKIUMara. bops0a ¢ mymom u BuOpanueil B cucTeMax BEHTHISALUHN U
KOH/IWIIMOHUPOBAHMUSA: METOABI M CPEICTBA CHIDKEHHS YPOBHS IIyMa, BHUOPOHM3OJSALMS U
BuOponoriouieHne. CucTeMbl BEHTWISIIMU C (aKeIbHBIM BbIOPOCOM: MPUHIMI ACUCTBUS U
IIPUMEHEHNE B IPOMBIIIJIEHHOCTH, CPAaBHUTENIbHBIM aHAIN3 C TPAJAULIMOHHBIMU CUCTEMaMHU.
OuncTka BO3/lyXa OT IBIJIM U BPEAHBIX BELIECTB B CUCTEMAaX BEHTWILMM U KOHAWLMOHUPOBAHUS:
GuIbTPhl, UX THUIMBI, YPPEKTUBHOCTb U MEPUOJUYHOCTH 3aMeHbl. COBpPEMEHHbIE MaTepuaybl U
TEXHOJIOTUM B IPOM3BOJCTBE OOOPYAOBAaHUS JUIsl CUCTEM BEHTWISALUM W KOHIUIIMOHHPOBAHUS:
0COOEHHOCTH, IPEUMYIIECTBA U NIEPCIIEKTUBBI Pa3BUTHSI.

3.4 TemaTuka ceMUHAPCKHUX/MPAKTHYECKHUX H JIA0OPATOPHBIX 3aHATHI

3.4.1. llpakTHueckue 3aHATUS

IIpaktuyeckas padora 1. Pacder TenaoBbIX MOTEPh M ONpPEAEICHUE TEIIOBOro OanaHca 3[JaHus Ha
IpUMepe KOHKPETHOIO 0OBEKTA.

[MpakTuueckas pabora 2. MccienmoBaHwe OCHOB Ta30CHAO0XCHHS, BKIIOYAs H3YYCHHE Ta30BBIX
3aKOHOB M XapaKTEPUCTHUK raza.

[TpakTuueckas padota 3. [IpakTudeckue 3a1a4u M0 BBIOOPY, MOHTaXy U OOCITY>)KHBAHHUIO Ta30BOTO
000py/IOBaHUsI.

[IpakTuueckas pabota 4. [IpoekTrpoBaHNE CUCTEMBI TEIUIOIa30CHA0KEHUS 111 ONIPEICIIEHHOTO TUIIa
3/1aHUS C YYETOM €T0 XapaKTEPUCTHUK.

[IpakTuueckas padota 5. PazpaboTka cxem Tertora3ocHa0KeHUs ISl pa3IMuHbIX 00bEKTOB ((KUITBIX
JIOMOB, IPOMBIITUIEHHBIX TPEINPUITHHA U T.]1.).

[IpakTuyeckas pabora 6. [IpakTHueckue 3amauu Mo pacyetry M 1moadopy oOopynoBaHus (KOTJbI,
pazuaTopsl U JIp.) AJIsl CUCTEMBI TEIJIOra30CHA0KEHNUS.

[Ipaktnyeckas pabora 7. Pa3paboTka mpoekTa BEHTHJISLMOHHOM CHUCTEMBI s OOBEKTa C
pa3IMYHBIMU TPEOOBAHUSAMHU K BO3JYIIHOM cpejie.

[IpakTuyeckas paborta 8. AHaiIM3 U CpPaBHEHUE DPA3HBIX KJIACCU(PHUKAIMHA M MPUHIMIIOB PabOTHI
BEHTUJISIIIUOHHBIX CUCTEM.

[IpakTruyeckas padora 9. [IpoBeneHne a>poIMHAMUYECKOTO pacueTa BEHTHISIIMOHHBIX CUCTEM JUIS
ONTUMHU3AINHU UX d)PEKTUBHOCTH.

[Ipaktuyeckas paborta 10. Ilogbop u pacuer 06OpyHAOBaHUS i KOHKPETHOW BEHTHIISALIMOHHOM
CUCTEMBI (BEHTUJISITOPBI, GUIBTPHI U Jp.).

HpaKTI/I‘-ICCKaﬂ pa60Ta 11. I/ICCJ'IC,Z[OBaHI/Ie u 0630p COBPCMCHHBIX TEXHOJIOTUIl U I/IHHOBaL[I/Iﬁ B
obnacTu BCHTHUJISIIUU 1 KOHAWITMOHWPOBAHUSA BO3yXa.

3.5 TemaTruka KypcoBBIX NIPOEKTOB (KYpCOBBIX padoT)
KypcoBbie paboTh/POEKTHI HE TPEYCMOTPEHBI.
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4.  YueOHO-MeTOAUYecKOe U MHPOPMAIIHOHHOE o0ecTieyeHne
4.1 HopmaTuBHbie 10kyMeHTbI 1 'OCThI

1. TOCT 12.1.005-88 MexrocynapcTBeHHbIH cTaHmapT. CucTemMa CTaHIapTOB 0€301MacHOCTH
tpyna (CCBT). OOmue caHUTapHO-TUTHEHHWYECKHE TpeOOBaHUS K BO3AyXy paboueil 30HBI
[OnexTponHbli pecypc]: yTB. u BBeneH B neiictBue Ilocranonenuem ['occranmapra CCCP ot
29.09.1988 N 3388) (pem. or 20.06.2000). Hoctym U3 cCHOpaB.-lPaBOBOH CUCTEMBI
«Kouncynprantlnocy.

2. TOCT 30494-2011 MexrocynapcTBEHHBIH CcTaHAapT. 3AaHUS JKWIble U OOILIECTBEHHBIC.
[TapameTpbl MUKpOKJIMMAaTa B TOMENICHUIX [ DIEKTPOHHBINA pecypc]: BBeleH B aelicTBue [Ipukazom
Poccranmapra or 12.07.2012 N  191-ct. [octym w®3  CHOpaB.-IPaBOBOW  CHUCTEMBI
«KoucynprantlInocy.

3.  CIT 60.13330.2020 OrtoruieHue, BEHTWISINMA W  KOHJUIMOHMPOBAHUE  BO3AYyXa.
AxrtyamusupoBanHas pepakiuss CHull 41-01-2003 [DnexkTpoHHBIM pecypc]: YTB. U BBEACH B
neiicteue Ilpukazom MuncTtpost Poccun ot 30.12.2020 N 921/np. doctym w3 crpaB.-PaBOBOM
cuctembl «Koncynbrantllnrocy.

4.  CIT 131.13330.2020 Csox mpaBumi. CrpoutensHas kimumatoiorus» CHull 23-01-99*
[D51eKTpOHHBIN pecypc]|: yTB. U BBeleH B aelctBue [Ipukazom Munctpost Poccun ot 24.12.2020 N
859/mip). Noctym u3 cripaB.-mpaBoBoii cucteMbl «KoHcymbTanTILmocy.

5. CII 50.13330.2012 Con npaBuii. TemioBas 3amura 34aHUi. AKTyalIu3UpOBAHHAs peAaKLIMs
CHullI 23-02-2003. [ OnekTponnslii pecypc]: yTB. [Ipukazom Munperunona Poccun ot 30.06.2012 N
265) (pexn. ot 14.12.2018). Hoctym u3 crpas.-npaBoBoii cuctembl «Koncynbrantllmocy.

6. TOCT 31166-2003 MexrocynapcTBeHHbIH cTanaapT. KOHCTpYKIIMH Orpakaaromue 30aHui 1
coopyxkeHuil. MeToJ KalopUMETPUUECKOro ormpeneiaeHus Kodh@uuueHTa Terionepenadamn
[DnexTponHbIit pecypc]: BBeneH B aeiictBue [locranosnennem ['occrpost PO ot 02.06.2003 N 48).
Joctyn u3 cripas.-npaBoBoil cucteMsl «KoHcynabTanTIlmroc».

7.  TOCT 31167-2009 MexrocyqapCTBEHHbIM CTaHAapT. 30aHUS U COOpYKeHHUs. MeTronbl
OINpEACIEHUsT BO3AYXOIPOHULIAEMOCTH OTPaKJAIOUIUX KOHCTPYKLUUH B HAaTYpPHBIX YCIOBHUSAX
[DnexTponHbIi pecypc]: BBeneH B aeiictBue Ilpukaszom Poccrammapra ot 10.11.2010 N 361-cT).
Joctyn u3 cnipas.-npaBoBoiil cucteMsl «KoHcynbTanTIlmroc».

8. TOCT 31168-2014 MexrocyaapCTBeHHBIH CTaHAAPT. 3AaHUS KUIble. MeTO OnpeneeHus
YJIeIBbHOTO TMOTPEOJIeHUsT TEMJIOBOM 3HEPruU Ha OTOIJIeHHEe» [DJIEeKTPOHHBIM pecypc]: BBelEH B
neiicrsue [Ipukasom Poccrangapra ot 09.07.2014 N 772-ct). loctyn U3 cripaB.-lipaBoOBOM CUCTEMBI
«Koncynsrantlmoc».

9. TOCT 26629-85 MexrocyqapCTBEHHBIH CTaHAapT. 30aHUsT W COOpYXKeHHs. Meton
TEIJIOBU3MOHHOTO KOHTPOJISI Ka4€CTBA TEIION30JISILIMY OTPAXKAAOIINX KOHCTPYKINHN [ DJIEKTPOHHBIN
pecypc]: yTB. 1 BBeneH B AeiicTBue [loctanoBinenuem ['occtpost CCCP o1 05.10.1985 N 173). Hoctyn
U3 crpas.-1ipaBoBoii cuctemsl «Koncynprantllnrocy.

10. CIT 23-101-2004 Csox mpaBwi. [IpoekTupoBaHUe TEIIIOBOHM 3aIIUTHI 3IaHUH [ DJIEKTPOHHBIH
pecypc]: omobpeH u pekomeHnaoBaH k npumeHenuro [Tucemom 'ocerpos PD ot 26.03.2004 N JIb-
2013/9. Joctyn u3 crnpas.-nipaBoBoii cucreMbl «KoncynpTanTlLimrocy.

11. ®enepanbubiit 3akoH oT 23 Hos10pst 2009 1. Ne 261-®3 «OO06 sHeprocOepexeHun u 0
MOBBIIIEHUN JHEPreThyeckod H(P(GEeKTUBHOCTH M O BHECEHHMM W3MEHEHUH B OTJIENbHBIC
3akoHojaTenbHble akThl Poccuiickoit ®denepaunu (¢ M3MEHEHUSAMU U JomnoiaHeHusMH)» //CIIC
Koncynprantlimroc.

12. TlocranoBnenue ['maBHOTO ToCcymapcTBeHHOTO caHUTapHOTO Bpaya PO ot 28.01.2021 N 2 "O6
YTBEPXKACHUM caHUTapHbIX npaBui U HopM CanlluH 1.2.3685-21 "I'uruennueckne HOpMaTUBBI U
TpeOOBaHUS K 00ECIEYEHUI0 O€30MacCHOCTH U (W) O€3BPETHOCTH TSl YeloBeKa (PaKTOPOB CPEIbI
obutanusa" (3apeructpupoBano B Muniocre Poccum 29.01.2021 N 62296) // CIIC
Koncynsrantl Inroc.
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13. TOCT 33125-2014 MexrocyaapCcTBEHHBIM CTaHAApT. YCTPOWCTBA COJIHIIC3AITUTHBIC.
TexHnueckue ycioBusi [DeKTpoHHBIN pecypc]: BBeneH B aeiictBue [lpukasom Poccranmapra ot
12.12.2014 N 2042-ct). Joctyn u3 crpas.-mipaBoBoi cuctembl «KoncymnpranTlmrocy.

14. CII 370.1325800.2017 Cpon mnpaBwi. YCTpoHCTBa cojHIe3amuTHbIe 3aHuil. [IpaBuia
MPOEKTUPOBaHUA [DJeKTpoHHBIN pecypc|: yTB. Ilprkazom Munctposs Poccuu ot 05.12.2017 N
1615/mp). Hoctym u3 crpas.-mipaBoBoii cuctembl «KoncynbrantlInrocy.

15. CII51.13330.2011 CBog mpaBui1. 3amura ot myma. AktyanusupoBanHas penakius CHull 23-
03-2003 [DnekTponHslii pecypc]: yTB. [Ipukazom Munpernona PO ot 28.12.2010 N 825 (pen. ot
05.05.2017). Joctym u3 cipas.-npaBoBoi cucteMbl «KoncynbTanTl [mrocy.

4.2 OcHoBHasi JuTepaTypa

1. KyBmmnoB 0.51. OcHOBBI o0ecrieueHrss MUKpPOKJIMMaTa 31aHuii: YueOnuk. - M.: U3a-so ACB,
2012. - 200 c..

2. EXM. Asnonumos, B.A. XKuna, Ky3neunos B.A. HxeHepHbIe CUCTEMBI 3JaHUI U COOPYKEHU.
Temnoraszocuabxxenne u BenTmnus. —M, Axanemus.-2014. -284c.

4.2.1 lonoJiHUTEJIbHAS JTUTEPATypa

1. PasakoB, M. A. TermiorazocHa0keHHe W BEHTHJIAIMS : ydeOHOe mocoOue st BY30B [/
M. A. Pazakos, B. U. IIpoxopoB. — 2-¢ uzn., ucrnp. u gomn. — Mocksa : M3garensctBo FOpaiiT,
2023. — 158 c¢. — (Bricuiee obpazoBanue). — ISBN 978-5-534-15393-4. — Tekcr : 2IeKTPOHHBIN
// Obpa3oBarenbHast mwiathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/520454.

2. Cazonos, D. B. BeHTusmus: TeOpETHUECKUE OCHOBBI pacyera : yueOHoe mocobue /s By30B /
9. B. CazonoB. — 2-¢ u3x., uchp. u gon. — Mocksa : M3garensctBo KOpaiit, 2023. — 201 c. —
(Beicmee oopazoBanue). — ISBN 978-5-534-07876-3. — Tekcr : anekrpoHHsIi // OOpa3oBarenbHas
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/513468.

3. HlunsieB, M. U. OtoruieHre, BEHTHIANNS W KOHAUIIMOHUPOBaHUE Bo3yxa. [Ipumepsl pacuera
cucteM : yueOHoe nmocobue ans By3oB / M. W. llunses, E. M. Xpomosa, FO. H. Jlopormienko ; moa
penakmueit M. U. llwiseBa. — 2-e u3., ucnp. u gon. — Mocksa : 3natensctBo HOpaiit, 2023, —
250 c. — (Bricmee oOpazoBanme). — ISBN 978-5-534-09295-0. — TekcT : 27€KTpOHHBIH //
O6pasoBarenbHas wiatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/516823.

4. OO6opynoBaHue ceTel razopacipeiesIeHHs U ra3onorpeOieHus : yuebHoe mocodue Juist CpeHero
npodeccuonanboro od6pazoanusi / C. M. Cycnos, E. 0. Kampimna, A. C. MJCHUKOB,
. B. PesnukoB. — Mocksa : MznarensctBo FOpaiit, 2023. — 220 c. — (IIpodeccuonansuoe
obpazoBanmue). — ISBN 978-5-534-15197-8. — Texkct : anmexTpoHHBIH // OOpa3oBarenbHas
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/520168.

5. Kypoukun, E. IO. NuxeHnepHsie  CUCTEMBI  BOJOCHAOKEHUs, BOJOOTBEICHUA,
TeruiorazocHadkeHus : yuebHoe nocoodue s By30B / E. FO. Kypoukun, E. I1. Jlamkuckuii. —
Mockga : U3narensctBo FOpaiit, 2023. — 151 ¢. — (Bricmiee oopazobanue). — ISBN 978-5-534-
14904-3. — Tekct : anektpoHHbI // OOpas3oBatenvHas miuardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/520015.

4.2.2 JneKTpoHHbIE 00pa3oBaTebLHbIE pecypchl

DOneKTpOHHBIM  oOpa3zoBarenbHbIE  pecypc (DOP) cuctembl IUCTAaHIIMOHHOTO  OOy4YEHHS
yauBepcuteta (C1O-LMS) B HacTosimiee BpeMsi HaXOIUTCS B pa3padOTKe.

4.3 JluneH3uOHHOE U CBOOOIHO PacnpocTpaHsieMoe MPOrpaMMHOe oGecnedeHne


https://urait.ru/bcode/513468
https://urait.ru/bcode/516823
https://urait.ru/bcode/520168
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. MoitOduc — poccuiickas KOMITaHHSI-pa3pabOTIUK O€30MaCHBIX O(PHCHBIX PpEIICHUN IS
oOIIIeHUsT B COBMECTHOM paboThI ¢ tokyMeHnTamu (AnbTepHarnBa MS Office) https://myoffice.ru/
o [Tnatdopma nanoCAD — 310 poccuiickas mnatdopma st IPOSKTUPOBAHHS U MOJICTHPOBAHUS

00BbeKTOB pa3nnyHoil crnoxkHocTH. [lomnmepxka dopmaroB *.dwg u IFC nemaer ee OTIMYHBIM
pemenuem it copmenieHuss CAIIP- u BIM-texnonoruii. @yHKImoHan miat@opMbl MOKET OBITh
paciIpeH ¢ IOMOIIBIO CIIeUaNbHBIX Moyed https://www.nanocad.ru/support/education/

. Cucrema TPEXMEPHOTO MOJIEITUPOBAHUS «KOMITAC-3D»
https://edu.ascon.ru/main/download/freeware/

. VALTEC.PRG.3.1.3. Ilporpamma Juisl TEIUIOTEXHUYECKUX MU TUAPABIMYECKUX PpacyeToB
https://valtec.ru/document/calculate/

o Owmmnaiin pacuerst ABOK-CO®DT https://soft.abok.ru/help_desk/

4.4 CoBpeMeHHbIe Mpo(deccHoHATbHBbIE 0a3bl JAHHBIX U HHGOPMAIHOHHbIE CIIPABOYHbIE
CHCTEMBI

Poccuiickas HanmoHansHas oubauoTeka http://www.nlr.ru

OBC «YHuBepcurerckas oubnuoreka oniaiia» https://biblioclub.ru/index.php

Hayunas anekrponnas oudauoreka http://www.elibrary.ru

Poccuiickas rocynapcrsenHas oudmuoreka http://www.rsl.ru

O6pasosatenbHas mwiatdopma FOPAUT http://www.urait.ru

«TexakcnepT» — chpaBOYHAas CHUCTEMa, MPEJOCTABISAIONAsS HOPMATUBHO-TEXHUYECKYIO,
HOpPMaTUBHO-TIPaBOBYI0 HH(popManuio https://Texskcnepr.caiit/

7. HIT «<ABOK» — momMouHuK MHXeHepa MO OTOIUICHUIO, BEHTWISAIUH, KOHIUIIMOHUPOBAHHUIO
BO3JlyXa, TEIUIOCHA0KCHUIO ¥ CTPOUTENbHOM Terodusuke https://www.abok.ru/

8.  E-JIOCBE — Dnextponnslii axonor. HezaBucumas uHpopmarusi 0 pOCCUMCKUX OpraHU3aIusiX,
6aza HOPMAaTHUBHBIX JIOKYMEHTOB u 3aKOHOJATEIIHHBIX aKTOB
https://e-ecolog.ru/

9. HMmxenepnas cantexnuka VALTEC (karamor mpoayKIuy W HOpMAaTHBHAs JOKYMEHTAIIWs)
https://valtec.ru/

ook wndE

5. MarepunajibHO-TeXHHYeCKoe o0ecnieyeHue

Jlns ipoBesieHuUs JIEKIIMOHHBIX 3aHATUH HCIOIb3YIOTCS ayAUTOPUH, OCHALICHHBIE KOMIIBIOTEPAMU,
MHTEPaKTUBHBIMU JIOCKAMH, MYJIBTUMEANMHBIMU IIPOEKTOPaMU " SKpaHaMH:
AB2404, AB2415 u ayautopun obmero ¢onaa. s npoBeaeHs] CEMUHAPCKUX U Ja00paTOPHBIX
pabot ucnonb3yrorcs ayauropun: AB2406, AB1101 u aynuropun xopnyca YPBAH.TEXHOI'PAJ]
MHHOBaMOHHO-00pa30BaTEIbHOM KOMILIEKCE « TeXHOrpan», KOTOPBI PACION0KEH HA TEPPUTOPUN
BAHX.

6. MeToanyeckue peKOMeHIAUHU
6.1 MeroauyecKue peKOMeHIANNH /IJIsl IPENoJaBaTeIs 10 OPraHu3aluu 00yueHus

6.1.1 TlpenonaBarens OpraHU3yeT MPENOAaBaHUE AWCIUILIMHBI B COOTBETCTBUU C TPeOOBAaHUSMU
«ITonmoxxerust 00 opraHu3auu 00pa3OBaTEIBLHOTrO Mporecca B MOCKOBCKOM MOJTHUTEXHUYECKOM
VHHUBEPCUTETE U €ro (hUinaiaxy», yrBepKIEHHBIM PEKTOPOM YHUBEPCHUTETA.

6.1.2 Ha mepBOM 3aHATHM TIpENoOaaBaTeNb TOBOJMUT IO CBEICHHS CTYACHTOB COJEp)KaHHE padoueit
nporpammsel qucrutuinasl (PT1T).

6.1.3 IIpenogaBaTens 0cOOEHHO 0OpaliaeT BHUMAaHKUE CTYACHTOB Ha:


https://myoffice.ru/
https://www.nanocad.ru/support/education/
https://edu.ascon.ru/main/download/freeware/
https://valtec.ru/document/calculate/
https://soft.abok.ru/help_desk/
http://www.nlr.ru/
https://biblioclub.ru/index.php
http://www.elibrary.ru/
http://www.rsl.ru/
http://www.urait.ru/
https://техэксперт.сайт/
https://www.abok.ru/
https://e-ecolog.ru/
https://valtec.ru/
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- BUJIBI ¥ (DOPMBI TPOBECHUS 3aHIATUMN 110 TUCIUIUIMHE, BKIIIOYas MOPSI0K MPOBEICHUS 3aHATUI
C MPUMEHEHHEM TEXHOJOTUH JUCTAaHLIMOHHOTO OOYYEHMS] M CUCTEMbl JUCTAHIIMOHHOTO OOYy4YEHHS
yauepcuteta (CAO Mockosckoro [Tonutexa);

- BUJIbI, COJIEp)KaHUE U TOPSAOK TMPOBENCHUS TEKYIIEro KOHTPOJS YCIIEBAEMOCTH B
COOTBETCTBUU C (POHJIOM OIICHOYHBIX CPE/ICTB;

— dopmy, coaepxkaHue U MOPSAIOK MPOBEICHHS POMEXYTOYHON aTTECTAIlMM B COOTBETCTBUU C
(OHIOM OLIEHOYHBIX CPEICTB, peaycMoTpeHHbM PIT/L.

6.1.4 IlpenonaBarenb JOBOAUT A0 CBEACHMS CTYIEHTOB Ipa(UK BBHIMOJIHEHHUS Y4YeOHBIX pPadoT,
npenycMorpenssix PIII.

6.1.5 IlpenonaBarens peKOMEHIYET CTYJAEHTaM OCHOBHYIO U JIONOJHUTENbHYIO JINTEPATYPY.

6.1.6 IlpenomaBaTenb NpenOCTaBISET TMEpPe]l MPOMEXKYTOUHOM aTTecTanued (IK3aMeHOM WIIU
3a4€TOM) CIIMCOK BOIIPOCOB VISl IIOATOTOBKH.

6.1.7 TlpenogaBaTenu, KOTOPbIE MPOBOIAT JEKIUOHHBIE M MPAKTUYECKUE (CEMUHAPCKUE) 3aHATUS,
COTJIaCYIOT TeMAaTUYECKUU IUIaH MPAKTHUYECKUX 3aHATHH, YTOOBI MCIOIB30BaTh €IUHYIO CHCTEMY
0003HaYeHU I, TEPMUHOB, OCHOBHBIX IOHSATUHN JAUCHUIUIMHBI.

6.1.8 IIpu moAroToBKE K CEMHHAPCKOMY 3aHATHUIO IO MEPEYHIO OOBSIBICHHBIX TEM MPEINo/1aBaTeII0
HEeoOXOJUMO YTOYHMTH IUIaH MX HpoBeAeHus, cornacHo PIIJ[, mpoaymare ¢GopMynupoBKu H
coJiepskaHue yueOHBIX BOIIPOCOB, BBIHOCHMBIX Ha O0CYKIEHHE, 03HAKOMUTHCS C IEPEUHEM BOIIPOCOB
110 TEME CEMHUHApa.

B xome cemmHapa BO BCTYHNHUTEIBHOM CJIOBE PACKPBITh MPAKTHUECKYI0 3HAUYUMOCTb TEMBbI
CEMHUHApPCKOI'0 3aHATHUS, ONPEIEIUTh MOPSAJOK €ro MPOBEIEHUS, BpeMsi Ha 0OCYKJEHUE Ka)J10ro
yuebHoro Bormpoca. Mcmonp3oBaTh (PPOHTANBHBIMN OMPOC J1aBas BO3MOXXHOCTh BBICTYIIHTH BCEM
CTYJEHTaM, IPUCYTCTBYIOIIUM Ha 3aHSATUH.

B 3axmrounTenpbHOW 4YacTH CEMHHAPCKOTO 3aHATHS CIEAyeT MOJBECTH HUTOTH: JaTh OILICHKY
BBICTYIUIEHUH Ka)KJ0Tr0 CTYJEHTA U y4eOHOM IPYIIIbI B LIEIOM. PaCKpbITh MONI0KHUTENbHbBIE CTOPOHBI
U HEJOCTaTKU MPOBEIEHHOTO CEMHHAPCKOTo 3aHATHsA. OTBETUTH HA BOMPOCH CTYJEHTOB. BhiIaTh
3a/laHus JJI1 CaMOCTOSITENIbHOM pabOThI 110 MOATOTOBKE K CIEAYIOLIEMY 3aHITHIO.

6.1.9 IlenecoobpazHo B xoae 3amuThl pedeparoB, JaOOpaTOPHBIX pabOT, KYypCOBBIX PadOT U
IIPOEKTOB 33/1aBaTh BBICTYMAIOIIMM M ayJUTOPUU JIOTOJHUTEIbHBIE M YTOYHSIOIIME BOIPOCHI C
LEJIBIO BBISICHEHUS UX MO3ULMIA MO CYIIECTBY 00CYKIaeMbIX IPOOIeM.

Bo3moxHO mnpoBefeHHE 3aHATHH M aTTeCTalluid B JUCTAaHIIMOHHOM (opMare ¢ IPUMEHEHHEM
CHCTeMBI AMcTaHIIMOHHOro 00ydeHus: ynusepcutera (CO Mockosckoro ITonmurexa).

6.1.10 Ilopsaok mpoBeaeHUst pabOT B JHMCTAaHIMOHHOM (opMaTe yCTaHABIMBAETCS OTIACIbHBIMU
pacropsKeHUs MU IIPOPEKTOpa Mo yueOHo#l paboTe u/min EeHTPOM y4eOHO-METOANYECKON pabOTHI.

6.2 Meroauyeckue yKazaHusi JAJsl 00y4aIOIIUXCS 110 OCBOEHUIO THCIUIIHHBI

6.2.1 CryneHTy HeoOXOAMMO COCTaBUTh s ce0st rpaduK BBINOJHEHUS Y4eOHBIX padoT,
npenycMoTpeHHbix PIIJ] ¢ yuérom TtpeboBaHUN ApPYrux IUCHUIUIMH, M3Yy4aeMbIX B TEKYLIEM
ceMecTpe.

6.2.2 Ilpu mnpoBeneHUM 3aHATUH W NPOLUEAYp TEKyIIed M IPOMEXKYTOUYHOM AaTTECTAllMM C
UCITOJIb30BAaHUEM HHCTPYMEHTOB HH(POPMALMOHHON 00pa3oBaTeibHON cpeapl AMCTAaHIIMOHHOTO
obpazoBanust yausepcurera (C1O Mockorckoro [lonmurexa), kak BO BpeMsi KOHTAaKTHON pabOTHI C
npernojiaBaTeseM, Tak U BO BpeMs CAaMOCTOSTENbHOW paboThl CTYAGHT JIOJKEH 00eCrednuTh
TEXHUYECKYI0 BO3MOXXHOCTh JMCTAaHLUMOHHOTO TMOJKIIIOUEHUS K CHUCTEMaM JHUCTAaHIMOHHOIO
oOyuyenus. [Ipy OTCYTCTBMM TakoiW BO3MOXKHOCTH OOCYIUTh CHUTYallMI0 C TMpernojaBareieM
JTUCIUTUIAHBI.

6.2.3 K npoMexyTOYHOH aTTecTalK JOMYCKAIOTCS TOJBKO 00yJYaroInecs, BEIMOJIHUBIINE BCE BUIbI
yueOHoI paboThl, IpeaycMOTpeHHbIe paboueii mporpamMmoil nucuuruinasl (PI1T).
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7.  MOHJ OLEHOYHBIX CPEICTB
7.1 MeToabl KOHTPOJISI U OLIECHUBAHNS Pe3yJILTATOB 00y4YeHHUsI

KoHTponb ycreBaeMOCTH M KadecTBa MOJATOTOBKHM IIPOBOJIUTCS B COOTBETCTBHE C TPeOOBAHUAMU
"Tlonoxenuss 00 opraHuzamuu 00pa30BaTENBHOrO Ipolecca B MOCKOBCKOM IMOJUTEXHUYECKOM
yHuBepcutere'".

sl KOHTpOJs YCHEBAEMOCTM M KadecTBa OCBOEHHS JUCHMIUIMHBI HACTOSILENH IpOrpaMMoi
IPEIYCMOTPEHBI CIEYIOINE BUJIbI KOHTPOJIS:

- KOHTPOJIb TEKYIIEH yCieBaeMOCTH (TEKYLINI KOHTPOJIb);

- IPOMEKYTOYHAs aTTeCTaLusl.

B mponiecce 00yueHHs! HCIIONB3YIOTCS CIIEAYIONIUE OIEHOYHbIE (POPMBI CaMOCTOSTENBHON paboOTHI
CTYACHTOB, OLEHOYHbIE CpPEJCTBA TEKYLIEro KOHTPOJS YCIEBAEMOCTH U IPOMEXYTOYHBIX
aTTecTaluu:

Bo Bropom cemectpe:

- OJIFOTOBKA K IPAKTUYECKUM 3aHSATHUSAM, BBIIIOJIHEHUE IpaUUECKUX 3a/laHuil U UX 3allluTa; TECT;
3alMTa NpakTUUecKuX padot; auddepeHnnanbHbIi 3a4er.

7.2 lkaja u KpUTEpPUU OLEHUBAHUS Pe3yJIbTATOB 00yYeHHUs

[Toka3areneM oOLlEHMBaHMsS KOMIIETEHIIMH Ha pPa3IUYHBIX 3Tamax UX (OPMHUPOBAHUS SBISIETCS
JOCTHIKEHUE 00YJIAOIIMMHUCS TIAHUPYEMBIX PE3YJIbTATOB O0YUYSHHUS 110 AUCIUTIINHE (MOJIYIIIO).
[Tkasbl OLEHUBAHUS PE3YJIBTATOB IPOMEXYTOUYHON aTTECTALUU U UX OMHMCAHUE:

Popma NpOMEKYTOUHON aTTECTALUN: K3aMEHA

[TpomexxyrouHas aTtrecranus oOy4aromuxcs B (opMe 35K3aMeHa IPOBOJAUTCS IO pe3ysbTaTaM
BBITIOJIHEHHUSI BCEX BHJOB YUEOHOH pPabOThI, MPEIYyCMOTPEHHBIX YYEOHBIM IUIAHOM MO JAaHHOH
JUCLHUIUIMHE (MOAYII0), IPU 3TOM YYUTHIBAIOTCS Pe3yJbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TedeHue cemecTtpa. OIeHKa CTENeHM JOCTHKEHHS OOYy4arolIMMMCS IUITAHUPYEMBIX pPEe3YJIbTaToOB
o0y4yeHMsI 1O JAUCHUIUIMHE (MOJIYJI0) IPOBOAUTCS MpernojaBaTeieM, BEeAYIIUM 3aHATHS 10
JUCIUIUINHE (MOIYJII0) METOJIOM 3KCIEepTHOM ouleHKH. [o uToram nmpoMexxyTouyHO! aTTecTaluu Mo
JUCLHUIUIMHE (MOJYJII0) BBICTABISIETCS OLIEHKA «3aYTEHO» WM «HE 3auTeHo». HeoOxoaumbIM
YCIIOBUEM IMPOXOKICHHSI IPOMEXYTOUHOM aTTECTAllMU SBJISETCS BBIIIOJHEHHE BCEX BUIOB padoT,
NPeyCMOTPEHHBIX JaHHOW paboueit mporpamMmoii no nquctuminie « OCHOBBI TEIUIOra30cHa0X eHus
U BeHTWIsALMn». Ha naty npoBeaeHHs MPOMEXYTOYHOM aTTeCTalliK CTYI€HThI JOKHBI BHIITOJIHUTh
BCE BUJBI yu4eOHOI paboThl, MpeaIycMOTpeHHbIe pabodel mporpamMmoit mo aucuuminHe «OCHOBBI
TEIUIOra30CHA0KEHHS] U BEHTWIALIMNY, @ UMEHHO BBIMOJIHUTH pacyeTHO-Tpaduyeckue padotsl - 11
pabot. Eciu He BBINOTHEHBI HEOOXOMMBbIE YCIOBHSI, CTYACHTHI OIYYaloT He3ayerT.

[IIxana oneHUBaHUs U1l DK3aMEHa:

Ikana oueHuBaHUA Onucanue

Breimonaensl  Bce  TpeOoBaHWs, TPETyCMOTPEHHBIE paboueit
nporpammoii.  PaGoTel  odopmieHBI B COOTBETCTBHHM  C
TpeOOBaHUSIMU M CHAHBl Ha TMPOBEpKY B Ccpok. CTyaeHt
JEMOHCTPUPYET COOTBETCTBUE 3HAHWM, YMEHUH, OIEpPUPYET
OTnuuHO MPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSMHU, HaBbIKAMH, MPUMEHSIET
UX B CUTYAIUsIX NOBBIIIEHHOHN CIIOKHOCTH. [IpH 3TOM MOXeET OBbITh
JIOTIyIIeHa HE3HAuyuTeNlbHasg OIMOKa, HETOYHOCTh, 3aTpPYyJHEHHE
IIPY aHAJIUTUYECKUX OINEPALNAX, IEPEHOCE 3HAHUN U YMEHUH Ha
HOBbBIE, HECTaHJAPTHBIE CUTYAIIUH.
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Breimonaensl  Bce  TpeOoOBaHWs, TPEIyCMOTPEHHBIE paboueit
nporpamMmoii.  PaGoTel  odOpMIEHBI B COOTBETCTBHH  C
TpeOOBaHUSIMU U CIaHbI Ha IPOBEPKY B cpok. [Ipu nmposepke oTyera
BBISIBJICHBI 1-2 HE3HAYUTENbHBIC OMUOKU O(OPMIICHUS 3aIUCKH U
Xopomuio yeprexkeid. CTyACHT XOpOIIO OPHEHTHUPYETCS B CBoed pabote,
JEMOHCTPUPYET JOCTAaTOYHO XOpOIIEEe COOTBETCTBUE 3HAHUM,
YMEHHM, HABBIKOB, OJHAKO MpPH 3alllUTe OTYeTa JOIMycKaeT 2-3
HECYIIECTBECHHBIC OIMMOKH, B TOM YHCIIC U B OTBETaX Ha 3aJIaHHBIC
BOIPOCHI.

Beimonuensl Bce TpeOoBaHHsA, MNpPEeNyCMOTpEHHbIE paboueit
nporpaMmoii.  PaGoTel  oGOpMICHBI B COOTBETCTBHH  C
TpeOOBaHUAMH U CaHbl Ha MPOBEPKY B cpok. [Ipu odopmuenun
JOMyIIEHbl 2-3 omuOKM O(OpMIIEHUS 3allUCKU M 4YepTexkei.
Y 10BIIETBOPUTENBHO CrTyaeHT HeOCTaTOYHO XOPOIIO OPUEHTHPYETCs B cBOeH pabore,
JEMOHCTPUPYET  TOCPEACTBEHHBIE 3HAHHUA CBOCH  PabOTHI,
JIONYCKAaeT IpU ATOM 3HAYUTENbHbIE OLIMOKA MM HETOYHOCTH.
[Tpu oTBeTax Ha 3aJJaHHbIE BOIPOCHI UCHBITHIBAET 3aTPYAHEHHUS C
OTBETOM.

He BeimonHensl TpeOoBaHMS, MPEAYyCMOTpPEHHBIE paboueii
porpaMMoii. PaboTsl 1o mpakTuke He 0()OPMIICHBI B COOTBETCTBHH
¢ TpeOOBaHMSIMH, HWMEIOTCS CEpbe3HbIe 3aMeyaHus IO
o(opMIIeHHIO, HE ObUIN ClIaHbl HA NMPOBEPKY B CpokK. IIpu 3ammure
paboT CTyZIEeHT HEe OPUEHTUPYETCS B CBOEH paboTe, IEMOHCTPUPYET
HeynoBnerBoputenbHo | He3HaHUs HauOojiee BaXHOW YacTH MaTepuana, JOIMYyCKaeT
3HAYMUTENIbHbIE OUIMOKU, MCIBITHIBAET 3HAYUTEIbHBIC 3aTPYAHEHUS
IIpU OTBETaX Ha 3aJaHHbIE BOIIPOCHI.

VY cTyneHTa OTCYTCTBYET BO3MOYKHOCTH IPOJAEMOHCTPUPOBATH
CBOI0O paboTy TpH TOMOIIM JUCTAHIIMOHHOW 3JIEKTPOHHOU
1aT(HOPMBI.

7.3 OueHo4YHBIE CPEACTBA
7.3.1. Texyuuii KOHTPOIIb

Jlis mpoBeieHust TEKYILEro KOHTPOJISI IPUMEHSIIOTCS clieAyIolue GOpMBbL: pacuemHo-epaghuueckue
camocmosmenbHbvle pabomvl, mecmol.

7.3.2. [IpomexxyTOUHasl aTTeCTALMs

[TpomesxyTouHas arTecTanus NpoBOIUTCA B 3 ceMecTpe oO0yueHus: B ¢popme nuddepeHInanTbHOro
3ayeTa.

JuddepeHnmanbHblii 3aueT MPOBOAUTCS MO OWiIeTaM, OTBETHI IMPEIOCTABISIOTCS MUCBMEHHO C
MOCJIETYIONNM YCTHBIM coOecenoBaHueM. buieTsl (opMHUPYIOTCS W3 BOIPOCOB MPEICTABICHHOTO
HIDKE TIepeyHsl.

PersiameHT npoBeaeHus 3ayera:

1. B Ouuer BKiIroUaeTcs 3 BOIpoca U3 pa3HbIX pa3/ieioB AUCHUIUIMHBI U (OJTHO, 1Ba) MPAKTHUYECKUX
3aJJaHHS

2. IlepedeHp BOIPOCOB COOTBETCTBYET TEMaM, H3yYEHHBIM Ha JIEKIIMOHHBIX M MPAKTHYECKUX
3aHATHUAX (TIpUIaraeTcs).
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3. Bpems Ha moATroTOBKY MUCEMEHHBIX OTBETOB - 110 40 MUH, ycTHOE cobecemoBanue - 10 10
MUHYT.

4. IlpoBenenue arrecranuu (qudd3adera) ¢ UCMOIB30BAHUEM CPEACTB JICKTPOHHOTO OOYYCHHS U
JTUCTAHIIMOHHBIX 00pa30BaTEIIbHBIX TEXHOJIOTHH BBITIONHSACTCS B COOTBETCTBHH C YTBEPKIAEHHBIM B
yHuBepcuteTe "IlopsakoM mpoBeIeHHS MTPOMEKYTOYHOM aTTECTAIlMM C MCIIOJIb30BAHHEM CPEJICTB
AIIEKTPOHHOTO O0YYEHUS U TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHiA"

®dopma, mpeaycMOTpeHHass y4eOHbIM IIaHOM — auddepeHnnansubiii 3adeT. [IpoMexyTouHas
aTTecTalus MPOBOJMUTCS B CPOKH, YCTAHOBJIEHHBIC YTBEPXKICHHBIM pACIHUCAHUEM 3a4€THO-
9K3aMEHAIIMOHHON ceccuu. J[o JAaThl MPOBEACHUS MPOMEKYTOYHOW aTTECTAllMM CTYACHT JIOJDKCH
BBIIIOJIHUTh BCE pacyeTHO-rpaduyeckue paboThl, MNPEIYCMOTPEHHBIE HACTOALICH pabouei
porpaMmMoi JTUCHUIUIMHBL. llepedeHp o00s3aTeNbHBIX pabOT W ¢GopMa OTYETHOCTH [0 HUM
MIPE/ICTABJICHBI B TAOJIHIIC:

Bug pabots1 @opMa OTYETHOCTHU U TEKYIIETO KOHTPOJISA
Pacuetrno-rpaduueckue padbotsl, | OpopmiieHHbIE pacueTHoO-Tpaduueckue paboThl,
yKazaHHbIe B pazjaene 3.4.1: MPEAYCMOTPEHHBIX paldodeid MporpaMMol TUCHMIUIUHBI C

OTMETKOM MpEeIoiaBaTelsl «3aYTeHO», €CIH BBITOJHEHBI H
o opmIIeHBI BCE pabOTHI.

CamocTosTenbHas pabota. | OpopmieHHBII 0TYET O paboTe, MPeayCMOTPEeHHOU paboueit
PacuerHo-Tpaduueckue paboTHI | MporpaMMoOl  AMCHMIUIMHBL € OTMETKOW MpenojaBaTess
1-11. «3a4TCHOY, €CJIM BBITTOJTHEHBI U 0()OPMIICHBI BCE PaOOTHI.

Ecau He BeITONMHEH OJHH HUIIN Oouee BHUOB y‘IC6HOI‘/‘I pa6OTBI, YKa3aHHBIX B Ta6n1/1ue, npernoaaBaTciib
HMECT IIPAaBO BbICTABUTH HCYOBJICTBOPUTCIIbHYIO OLICHKY 1O UTOT'aM HpOMe)KYTO‘-IHOI\/JI aTrTecranuu.

7.3.3. Bonnpocsl Aj11 NOATOTOBKH K 3K3aMeHYy
Paznen «OcHOBBI Ten10ra30cHaA0KeHNs ¥ BEHTUJISILIMU»

Tema 1. OcHOBHBIE TOHATHS U ONPEEICHUS TEIIOra30CHA0KEeHUS

1.1. Kak MOXHO OTNIpeIeNUTh MOHATHE TETIOTa30CHA0KEHUS U KaKHe OCHOBHBIE 1[EIH U 33]1a4l OHO
BKJIIOYaeT?

1.2. Yto Takoe BEHTHJIAIMS, U KaKUe IIeJIU U 3a/1a4d OHA periaeT?

1.3. Kax pucuumniuaa "OCHOBBI TeIIOra3ocHaOKEHUS M BEHTUJSIUHU" CBs3aHA C JPYTUMU
npeaMeTamMu y4eOHOro ruiaHa’?

Tema 2. ®u3nueckre OCHOBBI NepeIayu Tera

2.1. Kakume cymiecTByroT BHIbl NEpENaud TEIUIOTHl, U KaKU€ OCHOBHBIE IOHSTHS CBS3aHBI C
npoueccoM oOMeHa TeII0TON?

2.2. Yto Takoe TeIonpoBOAHOCTh, M KAKUE 3aKOHBI OMMCHIBAIOT ATOT IIpouecc?

2.3. Kakue sBieHMSI OIpPENesiOT KOHBEKTHBHBIM TEIUIOOOMEH, M KaKUe pPa3Iuyus Mexay
€CTECTBEHHOMN U BBIHY)KJIEHHOW KOHBEKIMEW?

2.4. Kak mpoucxoauT TerooOMeH U3Iy4eHHeM, U KaKie 3aKOHbI OMMCHIBAIOT 3TOT npoliiecc?

2.5. Uro Takoe KOXpOUIMEHT Temonepesauyd, M KaK pacCUUTHIBACTCS CONPOTUBIICHUE
TEIJIONEepeIade Yepe3 OrpaXkaaronue KOHCTPYKIUN?

Tema 3. Cuctembl OTOIUIEHUS, UX KIIaCCU(PUKALIUSA U MPUHIUIIBI paOOTHI

3.1. Kak MOXHO Kiaccu(pHUIMPOBATH CHCTEMBbl OTOIJICHUS, M KaKHe TEIJIOHOCUTENH Yalle BCETo
HCTIONIB3YIOTCA?

3.2. Kakue cucreMbl BOJSHOIO OTOIUIEHHS CYLIECTBYIOT, M B KakUX CIy4asx OHHM HauOolee
3¢ deKTUBHBI?

3.3. YTo Takoe UMPKYJISILIMOHHOE 1aBJIEHUE B CHCTEMAaX BOJSIHOIO OTOIIJIEHUS, ¥ KAK €r0 pacCUnuTaTh?
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3.4. Kakuie OCHOBHBIC NMPHUHIIUIIBI THIPABIMYECKOTO pacyeTa TEIJIONMPOBOIOB CHUCTEM BOJSHOTO
oToIIeHus?
3.5. B ueM 3aKiIro4aroTcsa 0COOEHHOCTH CUCTEM OTOIUICHUS 34aHUI [HOBBIIIEHHON 3TAXKHOCTU?

Tema 4. TeroBoi pacyer 31aHUN

4.1. Jlns yero npoBOAMTCS TEIUIOBOM pacyeT 3/1aHui, U KaKue 1eJI ¥ 33/1a4d OH pelaeT?

4.2. Kakue TenjaoTeXHUYECKUE XapaKTEPUCTUKH 3/1aHUI BaXKHBI IIPU TEIUIOBOM pacuere?

4.3. KakuMu MeToJaMH TIPOBOAMTCS TEIUIOBOM pacueT 3/1aHHid, U KaKUe TaIlbl BKIIOYAET B Ce0s 3TOT
nponecc?

4.4. Kak y4uTBIBalOTCS KJIMMAaTUYECKUE YCIOBUSI IPU IPOBEACHUH TEIUIOBOTO pacyeTa 31aHuii?

4.5. Kakue coBpeMEHHbIE TEXHOJIOIMH M MaTepuaibl MOTYT ObITb NPUMEHEHBl Al CHUXKCHHS
SHEPronoTpeOIeHUs B 31aHUSX ?

Tema 5. OCHOBBI ra30CcHA0KEHUS

5.1. Kakue (pu3HKO-XMMHUYECKHE CBOMCTBA MPHUPOJHOrO ra3a Ba)KHbl IPU €ro UCIOJIb30BAHUM B
cHCTEeMax TEeTIOCHAOKEHUS?

5.2. Kak ycTpoeHbl 1 paboTaroT CUCTEMBbI Ta30CHA0KEHNUS, U KaKUe HOPMBI U [TpaBUiIa IPUMEHSIOTCS
IIPU UX MPOEKTUPOBAHUU?

5.3. Kak npou3BoauTCs pacyeT U noadop razonpoBOAOB U ra30BOro 000pya0BaHus?

54. Kakue w™eppl 0Oe30macHOCTH HEOOXOAMMO coOdIOAaTh MpU  OSKCILTyaTalldd CUCTEM
ra3ocHa0xeHus?

5.5. Kakue anpTepHAaTHBHBIE MCTOYHHKH OSHEPIHM MOTYT HCIIOJNB30BAaThCS B  CHUCTEMax
ra30CHa0XKeHMs U KaK OHU BIIMSAIOT Ha OKPYKAIOLIYIO cpeay?

Tema 6. I'az30Boe 000pyI0BaHKE U €0 SKCILTyaTaIIHsl.
6.1. KakoBa kiaccugukanus ra3oBoro o00opy1oBaHusl, UCIOJIb3YEeMOTI'0 B CUCTEMAaX ra30CHA0KEHUS
3/1aHUM, U KaKue OCHOBHBIE TUIIbI 000PYI0BaHUS CYIIECTBYIOT?
6.2. Uto Takoe ycTpoiCTBa JJisi ydera pacxoja ras3a, ¥ KakKhue METOJbl U3MEpEHHUs] pacxoja rasa
CYILLECTBYIOT?
6.3. Kak ycTpoeHbI Ta30BbIe TOPENKH, Kakie KOHCTPYKIIMHM OHH MMEIOT U KaKhe XapaKTepUCTHKH
Ba)XKHBI NP UX BBIOOpE?
6.4. Kakum o6pazom ocyiiecTBisieTcs 00CIyKUBaHUE U PEMOHT ra30BOro 000pYAOBaHUSA, U KaKue
NEepUOIUYHbIE PA0OTHI HEOOXOAUMBI?
6.5. Kakue mepbl 6€301aCHOCTH CIIEyeT COOJII0AATh MPU IKCIUTyaTalliy Ta30BOTO 000py0BaHUs?
6.6. Kakne MeTo/ibl M TEXHOJIOTMH aBTOMATU3AIlUM CUCTEMBI YIIPABIEHHs ra30BbIM 000PYJOBAaHUEM
MCIOJIb3YIOTCS AJIs1 oNTUMHU3AH 3 PeKTUBHOCTH U Oe30macHOCTH?
6.7. Kakue acnekTsl SKOHOMHM 3HEPrUM pPacCMaTPUBAIOTCA MPHU OSKCIUTyaTallkd TIa30BOTO
000pyI0BaHUS ¥ MCIIOJIB30BAHUH TIPUPOIHOTO Ta3a?
6.8. Kakue skonornyeckue acnekThl CBA3aHbl C JKCIUTyaTallMeld ra3oBOro oOOpYJOBaHUS U Kak
MOYXHO CHHU3UTh HETAaTUBHOE BO3/ICHICTBHE HA OKPYKAOUIYIO Cpey?

Pa3nea 2. Cucrembl TenjorasocHadxeHus

Tema 7. IIpoekTHpOBaHUE CHCTEM TETIOTa30CHAOKEHUS

7.1 Kakue oO0mmMe XapakTepUCTUKH TOIUIMBA BaXXHbl TPHU MPOCKTHUPOBAHHH  CUCTEM
Teruiora3ocHadxeHus?

7.2 YUto Takoe TeraoBoi 0amaHc KOTETLHOTO arperaTta, M Kak OH YYUTHIBAETCS TP MPOSKTUPOBAHUHN?
7.3 Kakue OCHOBHBIE XapaKTEPUCTUKH TOMOYHBIX YCTPOUCTB HEOOXOAMMO YUHMTHIBAThH NPHU BHIOOPE
000pyIoBaHus JJi1 CUCTEM TEIJIora30cHa0KeHUs?

7.4 KakoBbl OCHOBHBbIE HPHUHIMIIBI MPOEKTUPOBAHUS KOTENIbHBIX, W KakKhe TpeOOBaHUS K HX
KOHCTPYKIIUU CYIIECTBYIOT?
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Tema 8. CxeMbl TEILIOTa30CHA0KEHNS 3MaHUN:

8.1 Kakue nmpenMyIiiecTBa ¥ HEIOCTATKH UMEET IIEHTPATM30BaHHOE TETIOCHA0KEHHE TT0 CPABHEHUIO
C JICLICHTPAJIM30BaHHBIMH CHCTEMaMHU?

8.2 Kakwue BUBI ICIICHTPATH30BAHHBIX CUCTEM TETUIOCHAOXKEHHS CYIECTBYIOT, M B KAKUX CIydasx
OHH MOTYT OBITh 3P (HEKTUBHBIMU?

8.3 Kakum 00pa3oM KOMOMHUPOBAHHBIE CUCTEMBI TEIIOTa30CHA0KEHUSI MOTYT COUYETaTh PA3INYHbIC
HMCTOYHMKH Teria?

8.4 UeM OTIUYAIOTCSI CUCTEMBI Ta30CHA0KEHUS HU3KOTO, CPEHETO M BHICOKOTO JIABJICHHUS, M KaKHe
OCOOCHHOCTH Y HUX B MPOSKTHUPOBAHUH U MOHTaXe?

Tema 9. Pacuet u non6op o00opy1oBaHus A TEIIOra30CHA0KEHNUS:

9.1 Kakue mapameTpbl HEOOXOIMMO YUYUTHIBATH IPU BEIOOPE HACOCHOTO O0OPYAOBAHUS JIJIsi CUCTEM
OTOILJICHUSI, BOJIOCHA0XKEHUS U KaHAJIN3aluK?

9.2 Kakum oOpa3oM 000py0BaHUE JIUIsI aBTOMATUYECKOTO YIPABICHUS U IUCIETYSPU3ALIUN CUCTEM
TEIUIOra30CHA0KEHUS U BEHTWIISLIY [10JIOMPAETCs U YCTaHABIMBAETCS ?

9.3 Kakue nmpuOoOpsl UCMONB3YIOTCA ISl yueTa W KOHTPOJIA MapaMeTpOB TEIUIOHOCUTENS, ra3a H
BO3/1yXa, M KaK UX BBIOMPATh U MOHTUPOBATH?

9.4 B yem 3akiitoyaeTcs posib TEIIOM3O0JALMOHHBIX MaTEPUAJIOB B CUCTEMaX TEIIOra30CHA0KEHus,
U KaK MX MPaBUIIbHO BHIOUPATh U YCTaHABIMBATH?

9.5 Kakume KpuTepuu MTPHUMEHSIOTCS IS OLEHKH SKOHOMHYECKOH d3(ddexTuBHOCTH BBIOOpa
000pyJOBaHUS U MaTepUAIIOB?

Tema 10. MoHTax ¥ 9KCILTyaTalys CUCTEM TEIIOra30CHA0KEeHHUS:

10.1 Kakue sTambl opraHu3aliii MOHTaXHBIX paOOT BKJIIOYAIOT B c€Osl MOJArOTOBKA MPOEKTa U
COTJIaCOBaHUE C COOTBETCTBYIOLIMMH OpraHamMu?

10.2 Kakue pa®oThI BBITIOJIHSIOTCS MPU MOHTA)KE CUCTEM OTOIUICHUS, Ta30CHA0KCHWSI, BEHTHIISIINN
U KoHaunnoHupoBanus? Kak obecneunBaercs 6€30MacHOCTh B IPOIECCe MOHTaxa?

10.3 Yto BkiroyaeT B cebsl MycKo-HajajouyHas paboTa W BBOJ CHCTEMBI TEILJIOTa30CHAOKEHUS B
JKCIUTyaTaluo?

10.4 Kakum 00pa3oM OCYIIECTBIAETCS SKCIUTyaTallds CHUCTEM TEIUIOra30CHAOKEHHS, BKIIOYAs
TEXHUUYECKOE OOCITYKUBAHHE U PEMOHT 000pYyI0BaHHUS?

10.5 Kakue wmepbl 0Oe3onmacHOCTHM  cieayeT coOJoJaTh MpH  AKCIUIyaTallud  CHUCTEM
TEIIOra30CHa0KEeHHs, U KaK MPeA0TBpaIllaTh aBapUHbIE CUTYalluu?

10.6 Kakue mOAXOHBI HWCHOJB3YIOTCS JJISI MOACPHHU3AIMH W  PEKOHCTPYKIUU CHCTEM
TEIIOra30CHA0KEHHSI C 1[ENTbI0 TOBBIIICHUS UX () ()EKTUBHOCTH U KOJOTHYECKON Oe30macHoCTH?

Pasznen 3. BeHTHJISINMOHHBIE CHCTEMBI M KOHIAHIIUOHUPOBAHME BO31yXa

Tema 11. OcHOBBI BEHTWIISIIMK U KOHAUIIMOHUPOBAHUS:

11.1 Kakue rurueHn4ecKkne OCHOBBI BaKHBI ITPH POEKTUPOBAHUH BEHTWIISILIMOHHBIX CHCTEM?

11.2 Yto0 Takoe BO31yX00OMEH B MOMEIIEHUH, U KaK BHIOMPAETCs PaCUEeTHBIA BO31yX000MEH?

11.3 Kakue cymecTBylOT crnocoObl OpraHu3allyd BO31yXOOOMEHa, M YTO MpEACTaBseT coOOii
CUCTEMA BEHTUJISILIUU?

Tema 12. Knaccudukanus u IpUHUUIB paO0Thl BEHTUISILIMOHHBIX CUCTEM:

12.1 Yem xapakTepu3yOTCS MPUTOYHBIC BEHTUIISIIUOHHBIE CUCTEMBI, U KaK OHU padoTaroT?

12.2 Kakue (GyHKIHMH BBIMOJHSIOT BBHITSDKHBIC BEHTHJIAIIMOHHBIE CHUCTEMBI, M KaKHE JJIEMEHTHI
BKIIFOYAlOT B CBOM cOCTaB?

12.3 B 4em 3akiII04aroTcs MPEUMYIIECTBA U HEAOCTATKA MPUTOYHO-BBITSKHBIX BEHTUJIAILIMOHHBIX
cuctem?
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12.4 Kakue BHIBI MECTHBIX BEHTUJISILMOHHBIX CHUCTEM CYIIECTBYIOT, U B KaKUX MOMELICHUSAX HX
IPUMEHSIIOT?

12.5 Yro o3HayaroT o01ie0OMEHHbIE BEHTHIILIMOHHBIE CUCTEMBI, U KaK OHU PaCCUUTHIBAIOTCA?

12.6 Kak paboTaioT ecTecTBEHHbIC BEHTHJISIIMOHHBIC CUCTEMbI, M KaKhe y HUX NMPEHMYILECTBA U
OrpaHU4YeHus?

12.7 Kakue TUIIbl MEXaHUYECKUX BEHTUIISIIMOHHBIX CUCTEM CYLECTBYIOT, U YEM OHHM OTJIMYAOTCA?
12.8 B xakux ciydasx MpUMEHSIOTCS KOMOMHUPOBAHHBIC BEHTHIISILIAOHHBIE CUCTEMBI?

12.9 Kakue TpeOOBaHMs, HOPMBI W NpaBUIa CYLMIECTBYIOT JJs aBapUHHON BEHTWISLHUU U
MPOTUBOIBIMHOM BEHTUJISALIU?

12.10 T'me m Kak HCHOJB3YETCSl TEXHOJOTMYECKass BEHTUJISLUSA, U KaK IPOEKTHpPYETCs U
9KCILTyaTUpyeTCs laHHas cuctema’?

12.11 Kakue npuHUMOBI U TEXHOJOTMHU MCIHOJIB3YHOTCS JUIsl CHU)KEHHSI DHEProNoTpeOsIeHus
BEHTUWISILIMOHHBIX CHCTEMax?

12.12 Kakue COBpEeMCHHBIC TEXHOJOTUU TMPUMEHSIOTCS B  OOJACTH  BEHTUJIAIUH U
KOHIUIIMOHUPOBAHUS, U KaKue MPEeUMYILEeCTBA OHU UMEIOT?

w

Tema 13. AspoarHaMUUYECKU pacuyeT BEHTUIISLIMOHHBIX CUCTEM:

13.1 Kakue nenu u 3a1a4u peniaet a3poJuHAMAYECKHA pacyeT BEHTHIISIIIHOHHBIX CUCTEM?

13.2 Kakue oCHOBHBIE apaMeTphbl UCHOIB3YIOTCS B a9POJMHAMHYECKOM pacueTe BEHTHIISIIMOHHBIX
cucreM?

13.3 Kakue MeTonapl a’poJWHAMUYECKOIO pacuera CYIIECTBYIOT, M B KaKHX CIy4asX OHU
NPUMEHSIOTCS?

134 B 4YeM 0OCOOEHHOCTH a’pOJMHAMHYECKOTO pacueTa IMPUTOYHBIX M BBITSDKHBIX CHCTEM
BEHTHJISILIAHU?

13.5 Kakue ymnpolieHHble METOIbl a’pPOAMHAMHUYECKOTO pacdyeTra MPUMEHSIOTCS ISl MECTHBIX
BCHTHJISIIMOHHEIX CUCTEM?

13.6 Kak npou3BOguTCsl pacyeT BO3AyXOBOJAOB U 3JE€MEHTOB BEHTUJISIHUOHHON CHUCTEMBI, BKIFOYAs
BBIOOP CEUCHHI U OTPECIICHUE MTOTEPh TABJICHHUS?

13.7 Kak nonbuparoTcs U pacCYUTHIBAIOTCS PelIeTKH, MU y30pbl U KiIanaHbl BEHTUISIIIMOHHBIX
cucTeM?

13.8 Kakue mnporpamMMHble CpeACTBAa HCHOJIB3YIOTCA JUISI  a3pOJAMHAMHUYECKOTO pacuera
BEHTWISAIIMOHHBIX CUCTEM, U KaK OHHM MPUMEHSIFOTCS?

13.9 B uem 3aknroyaeTcsi KOPPEKTHPOBKA PE3yIbTAaTOB a3pPOJAMHAMHYECKOTO pacyeTa C y4eToM
peaTbHBIX YCIOBHUM SKCIUTYaTallid BEHTHJISIIMOHHON CUCTEMBI?

Tema 14. [Ton6op u pacuetr 000pyAOBaHUS ISl BEHTUJISIIUOHHBIX CUCTEM:

14.1 Kak npousBoauTcs noa60op 000py10BaHUs Al IPUTOYHBIX BEHTUIISILIMOHHBIX CUCTEM?

14.2 Kakue 371€eMeHTbl BEHTUJIIIUOHHOM CHCTEMBI BKIIIOUAIOT BHIOOP THUIA U KOJIMYECTBA BBITSKHBIX
BEHTUJISITOPOB, ¥ KaK PACCUUTBIBAETCS UX MOIIHOCTb?

14.3 Kak onpeaensroTcsi XapaKTEPUCTHKHA 000PYI0BAHUS JJIsI MECTHBIX BEHTHJISIIIHOHHBIX CHCTEM?
14.4 Kakue (hakTopbl yUHUTBHIBAIOTCS MpU MOAOOpE M pacuyere o0OpyIOBaHUS Uil OOLIEOOMEHHBIX
BEHTUWJISILIMOHHBIX cHCTEM?

14.5 Kakue TpeOoBaHHs U HOPMbI COOIIOIAIOTCS MPH T0A00pe 000PYIOBaHMS [T TPOTUBOABIMHOMN
BEHTUJISILIK?

14.6 KakuMm 00pa3oM OCYIIECTBIISIETCS BBIOOp M YCTaHOBKA 0OOPYIOBaHUS IIJIi aBTOMAaTHU3AIUU U
JUCIIETYEPU3ALUN BEHTUISLIUOHHBIX CUCTEM?

14.7 Kakumu MeToaMu MPOU3BOAUTCS MOA00P U pacyeT BEHTUIISLIMOHHBIX CUCTEM C TOUKHU 3PEHUS
HKOHOMHYECKON 3P PHEKTUBHOCTH?

14.8 Kak onieHHBaeTCsi CTOMMOCTD BJIAJICHUS U CPOK OKYITAEMOCTH BEHTWIISILTUOHHBIX CUCTEM?

Tewma 15. CoBpeMeHHBIE TEXHOJIOTUH B 00JIACTH BEHTHIISILIUN ¥ KOHJIUIIHOHUPOBAHUS:
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15.1 Kakue mnpeumyinecTBa MNPEAOCTABISAIOT HWHTEINICKTYaJIbHbIE CHUCTEMbl BEHTWISLIUA U
KOHJIULIUOHUPOBAHUS?

15.2 Yem xapakrepusyercss >(PGEKTHBHOCTh HCIOJIB30BAHMS PEKyNepaluu Teljla B CUCTeMax
BEHTWIALIUM, U KAKUE TUIIBI PEKYIIEPATOPOB CYIIECTBYIOT?

15.3 Kak paGoTaroT TerioBble HACOCHl B CUCTEMaX BEHTWISIMU U KOHJUIIMOHUPOBAHUSA, U B YEM UX
HKOJIOTMYECKAsl 3HAYMMOCTh?

15.4 Kakue TeXHUYECKHE PeLIeHHs UCTIOIb3YIOTCS NMPU MPUMEHEHUN COJTHEYHBIX KOJUIEKTOPOB AJIs
HarpeBa BO3/yXa B CUCTEMax BEHTUJISALUU?

15.5 Kakum o00pa3oM cuCTEMBbl BEHTWIIIMM C TEPEMEHHBIM pacxojgoM Bozayxa (VAV)
CHOCOOCTBYIOT ONTUMH3ALIMN SHEProNnoTpedIeHU U KoM(opTa B MTOMELICHUSAX ?

15.6 Kakum o6pazom o0opyayeTcsi cucTemMa BEHTHIIALUU 711 YBIQXKHEHHs M OCYILIEHHUS BO3/lyXa, U
KaK KOHTPOJUPYIOTCS TapaMeTpbl MUKpOKIUMara?

15.7 Kakumu MmetogamMu MO>KHO CHU3UTh YPOBEHD IIIyMa U BUOpAIIMU B CHCTEMaxX BEHTHJISLIUU?

15.8 Uem xapakrepusyercs GakeIbHbI BBIOPOC B CHCTEMaX BEHTWISIINH, U KAaKHE CPABHUTEIHHBIE
aQHAJIU3BI MOKHO MPOBECTH C TPATUIIMOHHBIMH CHUCTEMaMu?

15.9 Kak obGecnieunBaeTcst OYMCTKA BO3/IyXa OT MBUIA U BPEIHBIX BEUIECTB B CHCTEMAaX BEHTHIIALINY,
U KaKue TUIbI (QUIBTPOB CYIIECTBYIOT?

15.10 Kakue coBpeMeHHblE MaTepHalibl U TEXHOJOIMH TIPUMEHSIOTCS IpU IPOU3BOJCTBE
000py0BaHUs AJi CUCTEM BEHTUJISIIIUU ¥ KOHTUIIHOHUPOBAHUS?



