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1. He.]'[l/l, 3a/Iavd1 1 IIJIAHUPYEMbIE PE3YJIbTaTbl Oﬁy‘{eHl/Iﬂ Io IMCIMIIJINHE

JucturuimHa «OCHOBBI TEIIOra30CHAOKEHHS M BEHTUJISILIUKAY COCTOUT U3 TPEX CTPYKTYPHO
U METOJIMYECKH COIJIACOBAaHHBIX pa3aenoB: «TeopeTnyeckue OCHOBBI TEIIOTa30CHAOKEHUS U
BeHTWISIIMKMY,  «CHCTeMbl  TEIUIOra30CHaOXeHUs»,  «BeHTHIALHMOHHBIE  CHUCTEMBI  H
KOHIMITIOHUPOBAHUE BO3IyXa».

Jucuumnuza «OCHOBBI TEMIOTa30CHA0KEHNS U BEHTHIISALIUN SBJISIETCS OTHON U3 OCHOBHBIX
JUCUMIUTMH 0a30Boi vacTh ydeOHoro miana no HampasieHuto 08.03.01 «CrpourtenscTtBoy,
HAIPAaBIEHHOCTh «YPOAHUCTHUKA U CTPOUTEIHCTBO.

K 0cHOBHBIM 1I€JISIM OCBOCHHSI AUCUUTUINHBI «OCHOBBI TETIJIOTa30CHA0KEHHS M BEHTHIIS LI
CJIeTyeT OTHECTH:

— H3YyYCHHE TEOPETHYECKHX OCHOB TEIJIOra30CHAOXKEHMS, BEHTWIALUU U MX POJH B
obecrnieueHnH KOM(GOPTHOTO MUKPOKIUMATA 3JaHUN U COOPYKEHUH

— TMIOJyY4eHHE MPAKTHYECKHMX HAaBBIKOB IPOCKTUPOBAHUS M  pacyera CUCTEM
TEIUIOTa30CHA0KEHUSI W BEHTWIALUMH, B TOM 4YHCIE, C HCIOJIb30BAaHHEM
9Heprod(OPEKTUBHBIX PEIICHUIA;

— O3HaKOMJIEHHE C COBPEMEHHBIMH TEXHOJIOTHSIMH W 00OpyIOBaHMEM B 00JacTu
TETUIOTa30CHA0KEHUSI U BEHTWISIIMU, a TaKKe C HOPMATUBHBIMU JOKYMEHTAMH U
CTaHJapTaMH B JaHHOW 00JacTH;

— (opMHpOBaHUE Y CTYIEHTOB MPOPECCHOHATBHBIX KOMIETEHINH, HEOOXOIUMBIX IS
yCIIEIIHOM pPaboThl B cepe MpPOEKTHPOBAHUS, CTPOUTENHCTBA M OIKCILTyaTallUU
3IaHUH ¥ COOPYKEHUH, a TaK)Ke ISl Pa3BUTHUSI HH)KEHEPHOT'O MBIIIUICHHUS.

OcHoBHBIE 3324 TUCIHUTUTHHB «OCHOBBI TETIOTa30CHA0KEHUS M BEHTHIISIIII:

— W3yYUTh OCHOBHBIC TOHSATUS W ONpEICNICHUs B OO0JIACTH TEIUIOra30CHAOKEHUS,
OTOIUICHHUS, BEHTWISALIUY U KOHAUIMOHUPOBAHUS BO3/1yXa;

— OCBOMTH METOIBI pacueTa M MPOSKTHPOBAHHUS CHCTEM TEIUIOTa30CHAOKEHUS |
OTOIIJICHHS 3/TaHNUH,

— H3YYUTh HPUHIMIBI pabOThl U OCOOEHHOCTH Pa3IMYHBIX CHCTEM BEHTWIALIMHU, HX
KJ1accu(UKAIUIO U 00J1aCTH IPUMEHEHUSI.

— TIO3HAKOMHUTBHCS C OCHOBHBIMH HOPMATHUBHBIMH JOKYMEHTAaMH U TPaBUJIAMHU,
periaMeHTHPYIOIUMHU POEKTUPOBAHUE U IKCIUTyaTaIUIo cucTeM
TEIUIOTa30CHA0KEHUS ¥ BEHTHIISIINH;

— TMOJyYUTh HAaBBIKM PpEIIEHUS MPAKTUYECKHX 3aJad 10 MPOEKTUPOBAHMIO CHCTEM
TEIUIOTa30CHA0KEHUS M BEHTWIILMUM C  MCIOJIb30BAaHHMEM  COBPEMEHHBIX
MPOTPAaMMHBIX TIPOIYKTOB M SHEProd((HEKTUBHBIX TEXHOJIOTHH.

OO6yuenue no nucruruiMHe «OCHOBBI TEIIOra30CHA0KEHHS U BEHTUJISINI HAMPABICHO Ha
dbopMupoBaHKE Y 00YIAIOIITUXCS CICTYIONTUX KOMIIETSHITUH:

Koa u HanuMeHoBaHue KOMIIeTEH M NHaukaTopbl 10CTHKEHU S
KOMIIETeHIIMH

OIIK-8.  Cmocoben  ocymectBiath 1 | HOIIK-8.1
KOHTPOJUPOBATh TEXHOJOTHUECKUE MPOIECChHI | 3HAET:

CTPOUTEIBHOTO MPOU3BOJCTBA u — JTambl TEXHOJOTMYECKOro Iporlecca
CTPOUTENBHOM  HMHAYCTPUM C  YYETOM CTPOUTEIILHOTO MPOU3BOJACTBA "
TpeboBaHUM MPOU3BOACTBEHHOMN u CTPOUTEIbHOW HHIYCTPHUH;

IKOJIOTHUECKON  0€30MacHOCTH, MPHUMEHSS — PCriIaMCHT TCXHOJIOTHICCKOTO Mponecca
HW3BECTHBIE W HOBBIE TEXHOJIOTUHM B 00JIaCTH — HOPMBI IPOMBILIUICHHOM, II0KapHOU,

CTPOUTEIBCTBA U CTPOUTEIILHON HHIYCTPUU SKOJIOTHYECKOH  6e30macHOCTH  1pu




OCYIIECTBICHUU TEXHOJOTHYECKOTO
nporecca;

—  BMJ JOKYMEHTAIMH JUIS CIAYH/TIPUEMKN
3aKOHYCHHBIX  BHJIOB/3TaloB  padoT
(mponyKIum).

HNOIIK-8.2
YwMmeer:

— BBINOJIHATH  KOHTPOJIb  PE3YJIbTaTOB
OCYILECTBIICHHS ITAINoB
TEXHOJIOTHYECKOTO mporecca
CTPOMTEILHOTO NPOM3BO/ICTBA u

CTPOUTENILHON UHAYCTPUH;
—  COCTAaBJIATh HOPMATUBHO-METOANYECKUI

JIOKYMEHT, peraaMeHTHPYOIUT
TEXHOJIOTMYECKUI MPOLECC;

— KOHTPOJHMPOBaThb COOJIOJEHHE HOPM
MPOMBIIUIEHHOM, MOXapHOIA,
JKOJIOTUYECKOM  0€30IacHOCTH  NpHU
OCYIIECTBICHUN TEXHOJIOIMYECKOTO
IpoLecca;

—  BBIIOJHATh NOJATOTOBKY JTOKYMEHTaLlUU
Ui CIAYM/TIPUEMKH  3aKOHYEHHBIX

BHJIOB/3TAIoOB padoT (MPOITYKITHH);
MOIIK-8.3

Bnaneer:
— METOJAMKOW  KOHTPOJSI  pe3ydbTaTOB
OCYIIECTBICHUS JTAIOB
TEXHOJIOTHYECKOT'O nporiecca

CTPOUTCIILHOT'O ITPONU3BOACTBA,
— QJITrOpHUTMOM COCTAaBJICHHUA HOPMATHUBHO-
MCTOOANYCCKOTIO JOKYMCHTA

OIIK-10. CmocobeH  OCyHmIeCTBISATH |
OpraHH30BBIBAThH TEXHUYECKYIO
IKCILTYaTallI0, TEXHUIECKOEe OOCIY)XKUBaHUE
U PEMOHT OOBEKTOB CTPOMTENILCTBA /WU
KHUJINIIHO-KOMMYHAJIBHOT'O XO3$II>’ICTB21,
NPOBOANTH  TEXHWYECKUH  HAa30p U
IKCIIEPTH3Y 0OBEKTOB CTPOUTEIHCTBA

HNOIIK-10.1
3Haer:

— TIepeuYeHb  padoT,  BBHIMIOJIHIEMBIX
MIPOU3BOJICTBEHHBIM ITO/Ipa3/ICIICHUEM,
M0  TEXHWYECKOW  DKCIUTyaTalluu,
TEXHHYECKOMY  OOCITY)KHUBaHUIO U
PEMOHTY CTPOUTEIHHOTO 00BEKTA;

— BUABl MEPONPHUATHH IO KOHTPOIIO
TEXHUYECKOTO COCTOSIHHUS U PEKHMOB
paboTsl 00BEKTA;

— TepeYCHb MEPONPUITHN 110 KOHTPOJTO
COOTIOZICHHS] HOPM MPOMBIIIICHHONW U
MPOTHBOMOXKAPHOW OE30MaCHOCTH B

nporiecce IKCILTyaTaIuu
npoUIBLHOTO o0BekTa
MpoPECCHOHAIBHOW ~ JESTEIHHOCTH,
nepeyeHb MEPOTPHUITHIA o
obecreueHnI0 OS30MMacHOCTH;

—  BUIBI PEMOHTHBIX pabor,
BBITIOJTHSEMBIX ~ Ha  CTPOUTEIHHOM

00BEKTE;




— METOAMKY U  KpPUTEPUHU  OLICHKH

TEXHUYECKOTO COCTOSTHUS
CTPOUTEILHOTO 00BEKTA

NOIIK-10.2

Ywmeer:

— COCTaBJSATh I€PEUYEHb BBHIMOJHEHUS
pabot MIPOU3BOICTBEHHBIM
MOJpa3JelieHueM IO TEXHUYECKOU
OKCILTyaTaIuH, TEXHUYECKOMY

00CTyKUBAaHUIO U PEMOHTY;
— COCTaBJIATh IIE€PEYEHb MEPOIPUATUI

o KOHTPOJIIO TEXHUYECKOTO
COCTOSIHUS CTPOUTEIIBHBIX
KOHCTPYKIMU;

— OLIGHUBATh pPE3yJbTaThl BBHIMOJHEHUS
PEMOHTHBIX PabOT Ha OOBEKTE;

NOIIK-10.3

Bnaneer:

— HaBbIKaMH BbIOOpa MEPONPHUATHH IO
KOHTPOJIIO TEXHUYECKOTO COCTOSIHUS U
pPeKUMOB  pabOThl  CTPOUTEIHHOTO
00BeKTa AJIs BKIIIOUEHUS B IIEPEUCHb;

— HaBBIKAMH BBIOOpA MEPONPUITUN 1O
KOHTPOJTIO coOroAeHUS HOpM
IIPOMBILIICHHOW U ITPOTHUBOIIOXKAPHOU
6e3omacHoCTH B mporecce
AKCILTyaTalMi 00bEKTa KaluTaIbHOTO
CTPOUTEIIBCTBA;

— HaBBIKAMHU BBIOOpA pabor,
BBIMIOJHSAEMBIX ~ IPOU3BOJCTBEHHBIM
MOJpa3JeIEHNEM, II0 TEXHUYECKOU
SKCILTyaTalHH, TEXHUYECKOMY
00CITy’)KHUBaHUIO u PEMOHTY
poUIBLHOTO 00BEKTA.

— METOAMKOM  OLEHKH  PE3yJbTaTOB
BBIITOJIHEHUS] PEMOHTHBIX pPabdOT Ha
CTPOUTEIILHOM OOBEKTE;

— METOAMKOM OLIEHKM TEXHHUYECKOTO
COCTOSIHUSL O0BEKTa KamUTaJIbHOTO
CTPOUTENIbCTBA




[TIK-6. CnnocobGeH opraHnu30BBIBaTh PaOOTHI 1O
SKCIUTyaTallil M OOCIYXHBaHUIO OOBEKTOB
KUJIMITHO-KOMMYHAJIBHOTO X035 CTBa

NIIK 6.1. Bri6upaer HOPMAaTHBHO-
TEXHUYECKHE M HOPMATHBHO-METOJINYECKHE
JIOKYMEHTBI, yCTaHABJIMBAIOUINE TPeOOBaHUS
K OKCIUTyaTallud M OOCIYy)KMBAaHHIO OOBEKTa
KHJTUIITHO-KOMMYHAIILHOTO XO3SICTBA

UIIK 6.2. CocraBnsier mianbl paboT TIo
OOCITy’)KMUBaHUIO,  PEMOHTY,  ITOBBIIICHHIO
9HEeprodHPeKTUBHOCTH OOBEKTA IKUIUIIHO-
KOMMYHAJILHOTO XO3sICTBa

WIIK 6.3. BriOupaer MeponpusaTusi 10
TEXHUYECKOMY 00CITy’)KUBaHUIO
CTPOUTENBHBIX KOHCTPYKIWH, HHXKECHEPHBIX
CUCTEM

UIIK 6.4. Ompenensier MNOTPEOHOCTH B
TPYAOBBIX W MaTepPHAIbHBIX pecypcax s
o0ecrieyeHns SKCIUTYaTalluy U 00CITyKUBAHHS

o0BekTa KUJIMIIHO-KOMMYHaJIbHOTO
XO03SICTBA
HIIK 6.5. CocraBisieT 9SHEPreTUYEeCKUi

MachopT 00BEKTA KIIUIIHO-KOMMYHAIHHOTO
X03sICTBA

UIIK 6.6. KoutponupyeTt coOmto/ieHre MpaBml
¥ HOPM TEXHUYECKON IKCIUTyaTalllH

00BeKTa KUJUIITHO-KOMMYHaJIbHOTO
X03sHCcTBa
NIIK 6.7. BpIsBasieT NOBPEXIEHUS U OTKa3bl
00BeKTa KUJIUIIHO-KOMMYHaJIbHOTO
XO03sicTBa
HUIIK  6.8. OneHMBaeT  COOTBETCTBUE

TEXHUUYECKOI'0 COCTOSTHUS O0BEKTA KUIIUIIHO-
KOMMYHAaJIbHOTO X03sIiCTBa HOPMaTHBHBIM
TpeOOBaHUSM 1O O€30MaCHOCTH

UIIK 6.9. BeiOupaer MeponpusaTus 10
00ecneveHuno COXPaHHOCTH o0BeKTa
KUJINIIHO-KOMMYHQJIBHOTO ~ XO34HCTBa, €ro
3aIInATe oT BPEAHOTO BO3JCHCTBUS
OKpYXaromien Cpensl, YCTpaHEHUIO
BBISIBIICHHBIX HapYIICHHUH

HNIIK 6.10. IIpoBoAUT OCMOTpPBI, TEXHUYECKOE
o0cy>)kiuBaHUE, KOHTPOJIb KadecTBa padboT 1o
OKCIUTyaTallu  OOBEKTa  HKCIUTyaTallH
o0beKTa KUJIAITHO-KOMMYHAJIbHOTO
XO3SHCTBA U JJOKYMEHTUPYET UX PE3y/IbTaThl.
WIIK-6.11. BoisBasier u  000CHOBBIBAET
NOTPeOHOCTH B PEMOHTE O0BEKTA JKUIIUIIHO-
KOMMYHAJIbHOTO KOMMYHAJIBHOT'O X03sIiiCTBa
NIIK-6.12. CocraBisieT ONUCH PEMOHTHBIX
paboT Ha OOBEKT KWJINIIHO-KOMMYHAJIBHOTO
XO0351CTBa

NIIK-6.13. CocraBnser IUIaH MEpONPUATUI
no  00eCNeYeHUI0  NPOMBIIJICHHON |




HKOJIOTMUECKON  0e30macHOCTH,  OXpaHbl
0e30macHOCTH, OXpaHbl  Tpyxa  TpH
SKCIUTyaTallil ¥ OOCIY>KMBaHUU OOBEKTa
KHUJTMIIHO-KOMMYHAJIBHOTO XO3sICTBA
NIIK-6.14. BpiOupaer cmocoO MOBBIIICHUS
9HEeprodpPEeKTUBHOCTH TPH  IKCIUTyaTalHH
o0BekTa KUJIAITHO-KOMMYHAJIbHOTO
KOMMYHAJIbHOTO XO35MCTBA.

2.

JIuciuIImHa OTHOCUTCS K YHCITY TPO()EeCCHOHATBHBIX YYCOHBIX JAUCIHUIUIMH 00s3aTeIIbHON
yactu 0OaszoBoro mukia (bl) OOII. [ucnuniauHa JTOTMYECKH B3aUMOCBS3aHA CO CICAYIOIIUMH

MecTo AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl

nucuurimHaMu U nipaktukamu OOIT:
- OCHOBBI apXHUTEKTYPHI 3/ITaHUH;
- OCHOBBI BOJOCHA0XEHUS U BOJOOTBEIECHHUS,
- OCHOBBI TEXHHUYECKOH PKCIUTyaTallud 00bEKTOB CTPOUTENHCTBA,;
- OcHoBrl BIM texHomoruii.

3. CTpyKTypa u cofepskaHue TUCHUININHBI

OO0111ast TPYI0EMKOCTh JTUCIUILTAHBI COCTaBIsieT 4 3aueTHbie eaquHuibl (144 gacos).
Nzyuaetcs Ha 3 cemecTpe o0y4yeHns. @opMa IpOMEKyTOUHON aTTECTAIIMN: YK3aMeH.

3.1

3.1.1. OuHo-3a04Has popma 00ydeHUs

Buabl yueOHOH padoThl M TPY10EMKOCTh

Ne . Koauuecto | CemecTpsl
Buj yueOHoii padoThl
n/n 4acoB 3 cemecTp
1 | AyauTopHbie 3aHATHS 36 36
B Tom unce:
1.1 | Jexuun 12 12
1.2 | CemuHapckue/IpaKTHUECKUE 3aHATUS 24 24
1.3 | JIabopaTopHble 3aHATHS - -
2 | CamocTosiTeJibHasi padoTa 108 108
B Tom unce:
2.1 | IoaroroBka u 3amuTa rpaguaeckux pador 30 30
2.2 | CaMOCTOSTEIIbHOE N3YYEHHUE 78 78
3 | IlpomesxyTouHasi aTTecTALUS
3adet/nud.3auer/7K3aMeH S3K3aMeEH 3K3aM€EH
Hroro 144 144

3.2

(o hopmam oOyueHus)

3.2.1. Ouno-3a04Has popma 00yUeHUs

TeMaTuyeckMH IJIAH U3YyYEeHUA IUCHHUILIHHBI




TpynoemkocTb, yac

AyauTopHasi pabora

2
Ne Pasnesbl/Tembl o - 2 ¥l Ew 2E | ¢8
n/n AUCIHUTLTHHBI S = &g E S E Se| 58
2 5 | EE:Z| 22| E5|c5&
= S % & S = g §
SE | £ =5 | &
®
144 12 24 108
1 Pa3nen 1. Teoperuyeckue OCHOBBI 48
TEII0ra30CHAOKEeHH S " 4 8 36
BEHTHJISIIUH
1.1 Tema 1. OcHoBHBIE TIOHATHI U 8 5 6
OTIPE/ICTICHUS TEIIIOTra30CHA0KCHUSI.
1.2 | Tema 2. @usnueckue  OCHOBBI 8 5 6
repeaaydy Teria.
1.3 Tema 3. CucTeMBl OTOILUIEHMS, HX 8 5 6
KJIaCCU(DUKALMS M IIPUHIUIIBI PAOOTHI.
1.4 | Tema 4. TeruioBoii pacyer 31aHUH. 8 2 6
1.5 | Tema 5. OcHOBEI ra30cHA0KEHUA. 8 2 6
1.6 Tema 6. ['a30Boe 000pynOBaHUE U €TO 8 5 6
IKCILTyaTaIusl.
2 Paznen 2. CucreMbl 48
4 8 36
TENJIOra30CHAOKEeHUA
1.7 | Tema 7. IlIpoextupoBanue cucrem | 12 1 5 9
TEIJI0ra30CHA0KECHH.
1.8 | Tema 8. CxeMbl TemaorazocHa0KeHus 12 1 5 9
3aHUH.
1.9 Tema 9. Pacuer u monbop 12
o0opyoBaHUs TUTSt 1 2 9
TEIUIOra30CHA0KCHUS.
1.10 | Tema 10. MonTtax u skcruryatanms | 12 1 5 9
CHCTEM TEIIOra30CHA0KEHHS.
3 Paznen 3. BenTuasinmonHbie 48
CHCTEeMbl H KOHAWLMOHHUPOBAHHE 4 8 36
BO3yXa
1.11 | Tema 11. OcCHOBBI BEHTWIALUU U 11 2 2 7
KOHIUIIHOHUPOBAHUSI.
1.12 | Tema 12. Knaccupukauuas un| 11
MPUHIMIBI pabOThl BEHTHIISALIMOHHBIX 2 2 7
CHCTEM.
1.13 | Tema 13. AspoavHamMHuUECcKHil pacyer 9 5 7
BEHTUJISIIMOHHBIX CHCTEM.
1.14 | Tema 14. [TonGop wu pacuer 8
o0opyIOoBaHUS NI BEHTHJISIITAOHHBIX 1 7
CHUCTEM.
1.15 | Tema 15. CoBpemMeHHbIE TEXHOJIOTHH B 9
o0acTu BEHTHIALINU u 1 8
KOHTUITHOHUPOBAHUS.
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3.3 CoaepxaHue TUCHUNIHHBI

Pa3znen 1. Teopeanecmle OCHOBBI TEILJIOTa30CHAOKEHHUS U BCHTH/IAIIMHA

Tema 1. OcHOBHBIE NOHATHS W ONPe/ieJIeHUs TeII0ra30CHAOKeHusl.

Onpenenenre TUCHUILUIMHBL «OCHOBBI TEIUIOra30CHA0KEHHS ¥ BEHTHIALUN» U €€ MECTO B
yuebHOM mporiecce. OCHOBHBIE 3a/laydl JAUCLUUIUIMHBI: W3Y4Y€HHE TEOpPUHU TEIUIOra30CHa0KeHUs,
MOJIyYeHUE MPAKTUYECKUX HABBIKOB B IPOEKTUPOBAHUU U pacyeTe CUCTEM, O3HAKOMJICHHE C
TEXHOJIOTHSIMU U 000opyaoBaHueM, GopmupoBaHue mpodeccuoHanbHbix komnereHUud. [loHsTHE
TEIUIOTa30CHA0KEHUS: LEJIH, 3a7add, OCHOBHBIC D3JIEMEHThl W TNpUHIMINBI padoTel. I[loHsTHE
BEHTWISILIMM: 1I€TTH, 33Ja4l, OCHOBHBIE DJIEMEHTHl M HPUHIUNBI paboThl. CBA3b AMCHUILUIMHBI C
JpYTMMH [IpeIMETaMu y4EOHOro IUIaHa.

Tema 2. ®u3nveckue 0CHOBBI Nepeaavyu Teria.

Bunel nepenaun ternnotsl. OCHOBHBIC TOHATHS U OTPEeNIeHus Ipoliecca 0OMeHa TEIIOTOM.

TemnonpoBonHocTh.  Pu3nueckas CYIIHOCTh  TEIUIONMPOBOAHOCTU. 3akoH  Dypee.
TennonpoBOAHOCTh OJTHOCIONHON K MHOTOCIIOMHOM MJI0CKOW CTeHKH. KOHBEKTHBHBIN TETLIIOOOMEH.
Oduznyeckass CYIIHOCTh KOHBEKTHBHOIO TeIuiooOMeHa. TernooOMeH Mpu eCTeCTBEHHOH u
BBIHYX/ICHHON KOHBEKIMH. TermooOMen m3nyuenneM. 3akoH Credana-bonbpimana, ko3 puiueHt
o0nyuyeHHocTu CII0KHBIN TEII0OOOMEH M Temionepenaya. Teruionepenadya yepe3 OAHOCIONWHbIE U
MHOTOCJIOMHBIE OTpa)JAolIe KOHCTPYKUMH U cTeHKd. Kosdduuument rtemnonepenaun u
COIPOTUBIIEHUE TEIIONEpeaaye.

Tema 3. Cucrembl 0TOIJICHUS, MX KJIACCH(PUKANMSA U NPUHIUIBI padoThI.

Knaccudukanus cucrem oromneHus. TemmoHocuTenu. TeXHUKO-3KOHOMUYECKOE CPaBHEHUE
OCHOBHBIX CcHCTeM oTormieHus. OOnacTb NpUMEHEHHUS YCTPOWCTBO, NPUHIMIN ACUCTBUS U
KJIacCU(UKaIlMs CHCTEM BOJSHOTO OTOIUIeHUs. Pa3merieHue, ycTpoMcTBO M MOHTaXX OCHOBHBIX
AJIIEMEHTOB CHUCTEM BOJSHOTO oOTomieHus. OO6nacTh NPUMEHEHUS M TEXHMKO-3KOHOMHUYECKHE
MOKAa3aTeIM Pa3IMYHBIX CHUCTEM BOJSHOIO OTOIUIeHMs. LIMpKymnsMoHHOE NaBieHHEe B CUCTEMax
BOJSIHOTO OTOIUIEHHUs.. OCHOBHBIE MPHUHIMIIBI THIPABINYECKOTO pacdyera TEIIONPOBOJOB CUCTEM
BOJISIHOTO OTOIIEHHsI. CHUCTEMbI TApOBOISIHOTO U BO/I0-BOJIIHOTO oToIuieHus. [loHsTHE O cuctemax
OTOTUIEHUS 3[JaHUI MOBBIIIEHHOW 3TAXKHOCTH

Tema 4. TensioBoi1 pacuer 31aHUN.

[lonsiTHe TemiaOBOro pacyera 3JaHMM M €ro 3HA4Y€HHE JUIsl MPOEKTUPOBAHUS CUCTEM
OTOIUIEHWs W BeHTWimsiumu. Llenmm w  3agaum  TemoBoro pacyera 37aHui.  OCHOBHBIE
TEIUIOTEXHUYECKHUE XapaKTePUCTHKU 3[aHUil: Termonorepu, Kodh(UIMEHT Teruionepenaydu,
COIPOTHUBIIEHUE TeIuIonepenadye. MeToiMka NpoBeAeHNs TEMJIOBOIO pacueTa 3/1aHui: OnpeeseHne
NOTeph TEIUIa 4Yepe3 Orpaxaalollne KOHCTPYKUUH, pacyeT HHQWIbTpPAlUH, OIpeeseHre
NOTPEOHOCTH B TEIUIE JUIs OTOIIeHUs 3/1aHusl. OCOOEHHOCTH TEIIOBOTO pacyeTa pa3IndyHbIX TUIIOB
3JTaHU: KUIbIX, OOIIECTBEHHBIX, IPOMBIIUICHHBIX. YUYeT KIMMAaTHUECKUX YCIOBUI IPU MPOBEACHUN
TEIUIOBOTO pacueTa 31aHui. OmpeneneHue mapaMeTpoB U BBIOOpP 00OpYIOBAaHHUS ISl CHUCTEM
OTOIUICHUS U BEHTWISIIMM HAa OCHOBE PE3yJbTAaTOB TEIJIOBOTO pacuera. ABTOMATH3allUs CHUCTEM
OTOIUICHHUSI W BEHTWIALMU /I ONTUMU3AIMHU TOTPeONieHUs TeruioBod 3Hepruu. [IpumeHeHme
COBPEMEHHBIX JHEProcOeperaromux TEXHOJOTHH M MaTepHajioB B TEIUIOBOM pacueTe 3JaHMM.
OKOJIOTUYECKHE acleKThl TEIUIOBOTO pacueTa 3/1aHUM, CHI)KEHHE BbHIOPOCOB MAapHUKOBBIX I'a30B U
SHEPTONOTPEOICHUSI.
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Tema 5. OcHOBBI ra3ocHA0KeHUS.

OU3NKO-XMMUYECKHE CBOMCTBA NMPUPOIHOTO ra3za U OCOOCHHOCTH €ro HCIOJIb30BAaHUS B
Ka4yecTBE TOIUIMBA. YCTPOWCTBO M MPUHIMII pabOTHl CUCTeM razocHa0keHus. HopMmel u mpaBuia
IIPOEKTUPOBAHUS CHCTeM Ta3ocHaOkeHus. Pacuer u mombop Ta30mpoBOAOB M Ta30BOro
o0opynoBanus. ['a3operynsTopHble MYHKThlI W YCTAaHOBKM. OKCIUTyaTalusi, TEXHUYECKOE
o0ciyXKMBaHUE U PEMOHT CHCTEM razocHabkeHus. be3onacHoCTh cuctem ra3ocHa0 eHHs U MEphI 110
NPENyNpexKICHUI0O aBapuil M Ype3BbIYAMHBIX CUTyaluid. OkoHoMmMuueckass 3(P(HEeKTUBHOCTH
UCIOJIb30BaHUSl MPHUPOJHOTO ra3a B CHCTEMaxX TEIUIOCHAOKEHUS U TOpSYero BOAOCHAOKEHHS.
Hcnonb30BaHue ambTEpHATUBHBIX HCTOYHMKOB SHEPTrUU B CHCTEMax Ta3ocHaOxeHus. BrusHue
CHCTEM Tra30CHA0)KEHUS Ha OKPYKAIOIIYIO CPEY M MEpPhI 110 CHUKEHUIO HETAaTUBHOTO BO3/ICHCTBHUS.

Tema 6. 'a30Boe 000py10BaHMe U €r0 IKCILTyaTalHA.

Knaccudukanusa raszoBoro o0opynoBaHUs, HCIONb3YEMOIO B CHCTEMax TIa30CHAOKEHUs
3MaHUN U COOpY>KEHUH. YCTpOHCTBa UIsl ydeTa pacxoja rasa, MX THUIBl U MPUHIUIBl PAOOTHL.
["a30Bble TOpPENKU: THUMBI, KOHCTPYKIUH M XapakTepucTuku. OOopymoBaHuEe A KOHTPOJS U
peryndpoBaHus mapaMeTrpoB Traza. OOcihyXKuBaHME€ UM PEMOHT Ta30BOro 00OpPYAOBaHUSA:
NEePUOANYHOCTb, METOJIbI U MHCTPYMEHTHI. TexHHKa 0e30MacHOCTH MPH SKCILTyaTalliu T'a30BOTO
o0opynoBaHus. 3amdTa OT KOPPO3UM U 3aMep3aHus JJIEMEHTOB CHCTEM Ta30CHAOKEHUS.
[IprMeHeHne aBTOMAaTU3UPOBAHHBIX CUCTEM YIPABJICHHUS Ta30BbIM 000py0BaHHEM. MoiepHHA3aIHs
U 3aMeHa YCTapeBIIEr0 Ta30BOTO0 OOOPYAOBaHHS C y4eToM TpeOOBaHUU HHEProcOepexeHHUs.
DKOJIOT0-3KOHOMMUYECKHE AaCIEKThl 3KCIUIyaTallud TIa30BOr0 OOOpYIOBaHUS M HCIOJIb30BAaHUS
MPUPOJHOTO Ta3a.

Pa3gen 2. CucreMbl TEMJI0ra3ocHa0KeHus

Tema 7. IIpoekTHpPOBaHNE CHCTEM TEIIOTA30CHAOKEHUS.

TemnorasocHadxxenue MPOMBIINIJICHHBIX U I'PAXIAaHCKUX 3)13HPII>1. O6HII/IC CBC€ACHUA O TOIIJIUBE.
XapakTepucTuKa OTAENbHBIX BUIOB TorauBa. IIponeccsl ropenus. TennoBoi 6anaHc KOTEIbHOIO
arperata. OOIMe XapaKTEePUCTUKU TOIMOYHBIX YCTpoMcTB. OOIIME CBEACHUS O KOTEIbHBIX
YCTAaHOBKAaX W KOHCTPYKIHHU KOTJIOB IJId TEIIOCHA0KEHUS 3I[aHI/II\/JI. OcHOBHEBIE MMPUHIHUIIBI
IIPOEKTUPOBAHUS KOTEJIbHBIX.

Tema 8. CxeMbI TenJ10ra3zocHa0KeHHus 3aHHI.

LlenTpanu3oBaHHOE TEIUIOCHAOKEHHE: MPUHUUN padOThl, JOCTOMHCTBA U HEJOCTATKH.
JleieHTpanu30BaHHOE TEIUIOCHAOKEHUE: WHAMBMyalbHbIE KOTEIbHbIE, TEIJIOBBIE HACOCHI,
COJIHEYHbIE KOJUIEKTOphl. KOMOWHHpOBAHHBIE CHCTEMBI TEIUIOra30CHA0KEHMsI: OTOIJICHHE Ha
IMPUPOAHOM I'a3€ U TCIIJIOBBIC HACOCHI, BEHTUJIALUA U PEKyIICpanus TCIjia. CucreMbl Ta30CHA0KEHUS
HU3KOTO, CPEJIHEr0 M BBICOKOTO JaBJICHHUS: OCOOEHHOCTH MPOEKTUPOBAHUS U MOHTaXa.
KoMOuHMpoBaHHBIE CHCTEMBI OTOIUIEHHS: HCIOJIb30BaHUE Ta30BOTO U 3AJIEKTPUUYECKOTO
06OPYJIOB3HI/I$I, TEIIJIOBBIC HACOCHI U COJTHCYHBIC KOJIJICKTOPHI. ABTOM&TI/ISaHI/IH " JUCIIETYCPU3al A
CHCTEM TEIUIOCHA0KEHUS, Fa30CHA0KEHHSI M BEeHTWIIALMHU. DHEePro3(ppeKTuBHOCTD M HKOJIOTHYECKast
0€30MaCHOCTh CHUCTEM TEIJIOra30CHA0XKEeHU M BEHTWIALMU: MEpbl 1O CHUXKEHHIO BBIOPOCOB U
NIOTEPh SHEPTUH.

Tema 9. Pacyer u mogdop odopynoBaHus 1JIsl TENJI0ra30CHAOKEHUS.

[Ton6op HacocHOrO 0OOPYIOBaHUS Ul CUCTEM OTOIUIEHHUS, BOJOCHA0KEHNS M KaHAJIU3al1u.
[Ton6op 1 ycTaHoBKa 000py10BaHUs JJIsl aBTOMATUYECKOTO YIIPaBJICHUS U AUCTIETYEPU3allMUA CUCTEM
TEIUIOra30CHA0KEHUS U BEHTWISILMU. BBIOOp M MOHTax nprOOpPOB yueTa U KOHTPOJIS IapaMeTpOB
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TCIIJIOHOCUTCIISA, I'ada W BO3yXa. HOI[GOP N YCTaHOBKa TCIUIOU3OJIANUOHHBIX MATCPUAIOB IJId
TpyOOnpoBO0B 1 0060pyRoBaHus. Pacdyer n moboop BCoMorareabHOTro 000pyA0BaHuUs I MOHTaXa
U OOCITy)KUBaHHMS CUCTEM TEIUIOTa30CHA0KEHUSI (MHCTPYMEHTHI, MPHUCIIOCOOJICHHS, PacXOTHbIC
MaTepHaibl). DKOHOMHYECKOE OOOCHOBaHHE BBHIOOpPA OOOpPYIOBaHHMS M MaTEPUANIOB, OICHKA
CTOMMOCTH BIIQJICHUSI 1 CPOKA OKYITA€MOCTH.

Tema 10. MoOHTaX ¥ IKCIUTyaTAIUS CUCTEM TEIJIOra30CHA0KeHUsI.

Opranm3anus MOHT@XHBIX pabOT: TMOJIrOTOBKA MPOEKTA, COIJIACOBAHUE, MOJTyYCHHE
pas3pelIeHnit 1 JOImycKoB. MOHTaX CHCTEM OTOIUICHUS M TEIUIOCHA0)KEHUS: YCTAaHOBKA PaJHaTOPOB,
TCIUIBIX ITOJIOB, KOTCJIBbHBIX W TCIIJIOBBIX ITYHKTOB. MOoOHTaXX CHUCTEM Fa30CH216)KeHI/I$I: IMPpOKJIaZiKa
TpyO, YCTaHOBKa ra3oBOro 00OpYAOBaHUS (CUETUYMKH, KOTIBI, IUIUTHI), IPOBEPKAa T€PMETUYHOCTH
COeHHHeHHﬁ. MonTax BCHTUJIIITUOHHOI'O O60py&OBaHI/I$II YCTaHOBKA BO31yXOBOAOB, BEHTHJIAATOPOB,
pemetok u auddy3zopoB. MOHTaX CUCTEM KOHIUITMOHUPOBAHHS U XOJIOJIOCHAOXKEHUS: YCTAHOBKA
KOHJIMITUOHEPOB, YHIUICPOB, (PAaHKOWIIOB M Mpovero obopynoBanus. [lycko-Hanano4unbie pabOThl U
BBOJI CHCTEM TEIUIOra30CHA0XEHUS B KCIUTyaTaIMIO: MPOBEpKa pabOTOCIIOCOOHOCTH, HACTPOIKa
PEKUMOB paboThI, O0yUCHHE MEpCOHAIa. DKCIUTyaTallisi CHCTEM TEIIOra30CHAOKEHHSI: KOHTPOJIb
napaMeTPOB TEIUIOHOCUTEIS U T'a3a, TEXHUYECKOE OOCITYy)KUBAHHE U PEMOHT 000pyA0BaHus. Mepsl
0€30IaCHOCTH MPH IKCIUTYaTallid CUCTEM TEIUIOra30CHA0KEeHHUs: TpaBUia TEXHUKH 0€301acHOCTH,
KOHTPOJIb YTEUEK, MPEIOTBPAICHIE aBAPUHHBIX CUTYAIMid. DKOoIorndeckass 6e30MacHOCTh CUCTEM
TeHHOFa3OCHa6)KCHI/I$II CHMXKCHUC BI)I6pOCOB BPCAHLIX BCHICCTB, YTHUIM3aAllMd OTXOJO0B M
sHeprocoepekenrne. MoaepHu3aius U peKOHCTPYKIIUS CUCTEM TEIJIOTa30CHA0XKEHUs: OOHOBJICHHE
000pyI0BaHUs1, BHEJJPEHUE HOBBIX TEXHOJIOTUH H MAaTEPHAJIOB.

Pa3nes 3. BeHTH/ISINMOHHBIE CHCTEMbI M KOHAMLIIMOHNUPOBAaHUE BO31yXa

Tema 11. OCHOBBI BeHTWISIUY U KOHAMIUOHUPOBAHUS.

['uruennyeckre OCHOBBI BEHTHJIALMU. Bo3nyxooOMmeH B momemieHuu. Beibop pacueTHOro
Bo3ayxooOmeHa. Ilonstne o cnocobax opraHuzanuyd BO3AYyXOOOMEHa U YCTpPOICTBE CHUCTEM
BEHTUJISILIUU

Tema 12. Kinaccnpuxanus ¥ NpMHOHMIBI PA00THI BEHTHISIHMOHHBIX CHCTEM.

[IpuTouHBle BEHTWJIALMOHHBIE CUCTEMbI: Ha3Hau€HHE, COCTaB M MPUHUIUN PaOOTHI.
BBITsDKHBIE BEHTUJISLIMOHHBIE CHCTEMBI: (YHKIMH, DJIEMEHThI MU OCOOEHHOCTH AKCILTyaTallHH.
[TpUTOYHO-BBITSKHBIE BEHTHISALMOHHBIE CHUCTEMbI: MpPEUMYIIECTBA, HEJOCTaTKU U  chepbl
IpUMEHEHUsd. MecTHbIe BEHTWJIALMOHHBIE CUCTEMbI: BUIbl U OCOOEHHOCTH HCHOJIb30BaHUS B
pa3nuuHbIX noMemnieHusax. OO0IeoOMeHHbIE BEHTUIISIIMOHHBIE CHUCTEMBI: TMPUHIUIBI pabOThl U
METOJbl pacuera Bo3ayxooOMeHa. EcTecTBEHHbIE BEHTWISIMOHHBIE CHCTEMBI: OCHOBBI
(GYHKIIMOHUPOBAHUSI, JOCTOMHCTBA M OTpaHHuYEHUs. MexaHM4ecKHe BEHTHISALIMOHHBIE CHCTEMBI:
TUIBl O0OpYIOBaHUS, MNpEeUMyIlecTBa M HenocTarku. KoMOMHUpOBaHHBIE BEHTWIISIIMOHHBIC
CHCTEMBI: 0COOEHHOCTH pabOoThI M MpUMepHI MpuMeHeHus. O0eoOMeHHas BEHTUIIALMS: Ha3HAYCHHE
Y TPUMEHEHUE B PA3IMYHBIX TUIAX MOMELIEHUH. MecTHas BEHTWIALMA: BHJIbl, Ha3HAYCHHE U
UCMOJIb30BaHUE B MPOMBIIUICHHOCTH U OBITY. ABapuiiHas BEHTWIALHUS: TpeOOBaHMs, HOPMBI U
npaBuiIa 3KcrryaTanuu. [IpoTHBOJBIMHAS BEHTUIIALMA: MpEAHA3HAYEHUE, YCTPOWCTBO M paboTa
CUCTEM JbIMOYyJaieHHs. TeXHOJOrnueckas BEHTWISAIMS: NMPUMEHEHHE B Pa3jIMYHbIX OTPaCiiax
MPOMBIIIJIEHHOCTH, OCOOEHHOCTH MPOEKTHPOBAHMS M OKCIUTyaTaluu. OHeprodp¢ekTuBHas
BEHTWJISILIMSL: IPUHIUIIBI pa0OThI, TEXHOJIOTUU U 000PYAOBaHUE AJIl CHUKEHHSI SHEPro3aTpar.

Tema 13. AopoauHaMuvecKuil pacyeT BEHTHJISIIMOHHBIX CHCTEM.
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HCJIB U 3aJa49u aSpOAMHAMHYCCKOIO pacucTa BCHTUIIALUOHHBIX CHCTCM. OcHOBHEIE
napaMeTpbl, UCTIOIb3yeMbIe B adPOAMHAMHUYECKOM pacyeTe: pacxoi BO3/1yXa, CKOPOCTh JBIIKCHUS
BO3/yXa, JaBlIEHUE, TOTEPH MAABJICHUS WU T.J. METOAbl a’dpOJUHAMHYECKOrO pacuera: MEeTO]
KO?(p(UIIMEHTOB, METOJ XapaKTEepUCTUK, MeToj] rpadoananutuyeckuid u ap. OcoOeHHOCTH
a’POAMHAMUYECKOTO pacieTa MPUTOUYHBIX U BBITSHKHBIX CUCTEM BEHTHJIALUU. Y IPOIIEHHBIE METOIbI
a’POIMHAMUYECKOT0 pacueTa JUisi MECTHBIX BEHTWISILMOHHBIX cHucTeM. PacueT BO3ayXOBOJOB U
9JIEMEHTOB BEHTWJISILIMOHHOM CHCTEMBI: MOA0Op CEUECHMIA, ONpeeieHne MOoTeph JaBIeHUs, BIOOp
obopymoBanus. Pacuer pemerok, aud@y3opoB U KIAMAHOB BEHTHISAIMOHHBIX CHUCTEM.
Hcnonp30BaHre CHEIUATU3UPOBAHHOTO MPOrPAMMHOTO OOCCIICUeHUsT I a’pOAMHAMHYECKOTO
pacuera. KoppekTupoBka pe3yinbTaToB a3poJANHAMUYECKOTO pacueTa ¢ y4eTOM PEaTbHBIX YCIOBUN
JKCIUTyaTallud BEHTWIALIMOHHOM CUCTeMBI. IIpuMepsl a’poAMHAMUYECKOIO pacdera pasIMYHbIX
BEHTUWISILIMOHHBIX CUCTEM U MX aHAJIU3.

Tema 14. Ilogdop u pacyer 000pyA0BAHUA I BEHTUWISALMOHHBIX CHCTEM.

[TonGop obopynoBaHus Ui IPUTOYHBIX BEHTHIIALIMOHHBIX CUCTEM: OMpeielieHne TpedyemMoi
MIPOU3BOIUTENILHOCTH, BBIOOP TUIIA U KOJMYECTBA BEHTUIISITOPOB, GUIBTPOB, HArpeBaTeNel u Ipyrux
37eMEeHTOB cuctembl. [lonbop 00opymoBaHUs ISl BBITSKHBIX BEHTWISIIIMOHHBIX CHUCTEM: pacder
TpebyemMoro odbemMa yaaisieMOTro BO3/1yXa, BHIOOp THUIIA M MOIIMHOCTH BBITSDKHBIX BEHTHIISITOPOB,
BO3JYXOBOJOB M JpPYIMX KOMIIOHEHTOB. Pacuer um mombop oO0OpyIZOBaHUS s MECTHBIX
BCHTHUJISILIUOHHBIX CUCTEM: OIMpCACIICHUC XapPaKTCPUCTHK, BI>I60p TUIIOB n pasMeEpoB
BO3IyXOPaCHpPEISIUTEIBHBIX H BO3IyX03a0OPHBIX YCTPOKMCTB, a TaKXKe WX pa3MEIICHHuE B
nomemnieHuu. [logbop u pacuer 001MIEOOMEHHBIX BEHTWISIIMOHHBIX CHCTEM: BBIOOp THIA U
MIPOU3BOUTENILHOCTH BEHTUJISIIIUOHHOTO O0OpPYIOBAaHUSI B 3aBUCUMOCTH OT 00beMa U Ha3HAYCHUS
MOMEIIEHUS, a TaKXkKe TpeOOBaHUM K KadecTBY Bo3nyxa. [logbop u paccranoBka o0opyaoBaHus AJis
MPOTUBOABIMHON BEHTHIISALIMU: OIpe/eeHre TpeOOBaHW K CHCTeMaM JAbIMOYAalleHUusi, BBIOOD
BCHTHJIATOPOB, IBIMOBBIX KJIAIIAHOB U APYTHUX YCTpOfICTB B COOTBECTCTBHUU C HOpMAaMHU U IMPpaBUJIaMH
nokapHoit 6e3omacHoctu. I[logbop u HacTpoiika o0O0OpyAOBaHUS IS aBTOMAaTU3allMU M|
AUCTICTYCpU3AlUN BECHTUIIIHUOHHBIX CUCTEM: UCIIOJIB30BAHUC KOHTPOJUICPOB, JaTYUKOB, IIPUBOIOB
U Jpyroro oOOpYAOBaHUS [UIsl OOCCIICUEHUS ONTHMAILHOTO (YHKIIMOHUPOBAHUS CHUCTEM U
MOJJIEp>KaHUS 3aJJaHHBIX TapaMEeTPOB BO3AYXA.

Tema 15. CoBpemMeHHbI€ TEXHOJOTHH B 00,1aCTH BEHTHJISIIMU U KOHIUIIHOHMPOBAHMSI.

WuTennexTyanbHble CUCTEMbl BEHTUJISIMM W KOHIAWIIMOHUPOBAHUS: MPUHIUIBI PadOTHI,
BO3MO)XHOCTH aBTOMATH3allMd M ONTUMHU3AIUMU dHepromnoTpednenus. [IpumeHenune pekynepanuu
TEIUIa B CHUCTEMaxX BEHTWIALMU: 3(PQPEKTUBHOCTh HUCIOJIb30BAaHUS, THUIBI PEKYNEpaTOpOB U HX
0COOEHHOCTH. TeraoBble HACOCHl B CHUCTEMax BEHTWIIIMU U KOHAWIIMOHMPOBAHUS BO3yXa:
MPUHLNI JeHCTBUS, 3)PEKTUBHOCTD U HKOJIOTUYHOCTh. VCrob30BaHnEe COTHEUHBIX KOJUIEKTOPOB
IJI1 Harp€Ba BO3AyXa B CHCTEMAX BCHTWIALOWU: TCXHHUYCCKUEC PCHICHUSA, OJKOHOMHUUYCCKAA U
DKOJIOTMYECKasi BhIToAa. [IpuMeHeHHe CHCTeM BEHTUIISIUH C TEepEeMEHHBIM pacxoJ0M BO3ayXa
(VAV) nns onTUMHU3AlMKA DHEPromnoTpeOsieHns W KoMQopTa B TMOMEIICHUAX. YBIAXHEHHE WU
OCYIICHHE BO3lyXa B CHCTEMaxX BEHTHJISAIIMU M KOHIUIIMOHUPOBAHUS: 000PYI0BaHNE, TEXHOIOTUU U
KOHTPOJIb TTapaMeTPOB MUKpOKJINMaTa. boprba ¢ mrymoMm U BuOparueil B cucteMax BEHTWISIIMUA U
KOHAWIIMOHUPOBAHUS: METOJAbl U CPEACTBA CHWXCHHS YPOBHS IIIyMa, BUOPOM3ONALUS U
BuOponorionieHre. CucreMbl BEHTUISIUM € (aKeIbHBIM BBHIOPOCOM: NPUHLHUI ACHCTBUS U
MPUMCHCHUEC B IPOMBIIIJIICHHOCTH, CpaBHI/ITeJ'II)HI)H\/’I aHaJIN3 C TpaAULIUOHHBIMH CUCTEMAMMU.

Ouncrka BO3yXa OT IbUJIM W BpCAHBIX BCHOIECTB B CHCTEMaxX BCHTWIALOWH U
KOHAUIIMOHUPOBAaHUSA: (QUIBTPHI, HMX TUNBL, 3(G(EKTUBHOCTh U MNEPUOAMYHOCTH 3aMEHBI.
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COBpeMeHHBIG MaTCpHraJibl U TCXHOJIOTUH B IPOU3BOJACTBC 060pyIIOBaHI/I$I JJIs1 CUCTEM BCHTUJIAIINHA
U KOHAWIIUOHUPOBAHUA: OCO6CHHOCTI/I, npeuMynieCTBa U NCPCIICKTUBLI Pa3BUTUA.

3.4 TemaTuka CEeMMHAPCKHX/MPAKTHYECKHUX H JTa00PATOPHBIX 3aHATHI

3.4.1. [IpakTrdeckue 3aHATHS

[IpakTuyeckas padora 1. Pacdyer TemaoBbIX MOTEPh M ONpeAETICHNE TEIUIOBOro OajaHca 37aHus Ha
IIpUMepe KOHKPETHOIO 0OBEKTA.

[IpakTuueckas pabora 2. MccienoBaHne OCHOB Ta30CHAOKCHHMsI, BKIIIOYAs W3YYCHHE Ta30BBIX
3aKOHOB U XapaKTEPUCTHUK rasa.

[TpakTuueckas padota 3. [IpakTudeckue 3a1a4u 1Mo BHIOOPY, MOHTaXy U OOCITY>KHUBAHHUIO Ta30BOTO
000pyIOBaHUS.

[Ipaktuyeckas padota 4. [IpoexkTpoBaHne CUCTEMBI TETIIOra30CHA0KEHUS TSI ONTPESIICHHOTO THUIIA
3JIaHMsI C YYETOM €ro XapaKTepUCTHUK.

[TpakTudeckas pabora 5. PazpaboTka cxeM Terora3ocHa0KeHus IS Pa3InNIHBIX 00bEKTOB (SKHITBIX
JIOMOB, IPOMBIITUIEHHBIX TPEIIPUITHIA U T.]1.).

[Ipaktuyeckas pabora 6. [IpakTHueckue 3amaum Mo pacyetry W 1moadopy oOopynoBaHust (KOTIHI,
paguaTopsl M Ap.) sl CUCTEMBI TEIIOra30CHA0KEHHSL.

[Ipaktnyeckas pabora 7. Pa3paboTka mpoekTa BEHTHJISLMOHHOM CHUCTEMBI s OOBEKTa C
pa3IMYHbIMU TPEOOBAHUSIMHU K BO3JIYIIHOM cpejie.

[IpakTuueckass pabota 8. AHanu3 W cpaBHEHHE pa3HBIX KilaccU(PUKAIMI W MPUHIIUIOB PaOOTHI
BEHTHJIAIIMOHHBIX CUCTEM.

[IpakTryeckas padora 9. [IpoBeneHue a’poIMHAMUYECKOIO pacueTa BEHTHIALUOHHBIX CUCTEM JUIS
ONTUMH3AIMHU UX YPPEKTHBHOCTH.

[Tpaktuyeckas paborta 10. Ilogbop u pacuer oGOpyHAOBaHUS Jii KOHKPETHOW BEHTUIISLIMOHHOM
CUCTEMBI (BEHTUJISITOPBI, GUIBTPHI U Jp.).

HpaKTI/I‘leCKaH pa60Ta 11. HCCJ’IGI{OB&HI/IG n O630p COBPCMCHHBIX TEXHOJIOTUI H I/IHHOBaI_[I/Iﬁ B
obOnacTu BCHTHWJISINUU 1 KOHAWIIMOHWPOBAHUS BO3yXa.

3.5 TemaTnka KypcoBbIX IPOEKTOB (KYPCOBBIX padoT)
KypcoBbie paboThI/POEKTHI HE TPETYCMOTPEHBI.

4, Y4yeOHO-MeTOAUYECKOEe U MH(POPMALIOHHOE 0o0ecTieueHne

4.1 HopmatusHbie 1okyMeHTHI U [OCThI

1. TOCT 12.1.005-88 MexrocynapcTBeHHbIl cTaHmaapT. CucremMa CTaHAApTOB OE€30MaCHOCTH
tpyaa (CCBT). Ob6mue caHuTapHO-TUTHEHMYECKHE TpeOOBaHUS K BO3AyXy paboueil 30HBI
[DnexTpoHHBIN pecypc]: yTB. U BBezieH B aelictBue [loctanosnenuem ['occrangapra CCCP ot
29.09.1988 N 3388) (pex. ot 20.06.2000). doctynm wu3 cCHpaB.-IPaBOBOW CHCTEMBI
«KoncynprantlInrocy.

2. TOCT 30494-2011 MexrocyaapCTBeHHBI CTaHAAPT. 3JaHUSA SKWIble U OOIIeCTBEHHBIE.
[TapameTpsl MUKpOKIMMAaTa B IOMEUIEHMSAX [OJEKTPOHHBIM pecypc]: BBEIEH B JEHCTBHE
ITpukazom Poccranmapra ot 12.07.2012 N 191-cr. Jloctynm u3 chpaB.-ipaBOBOW CHUCTEMBI
«Koncynprantllirocy.

3. CIT 60.13330.2020 OromuieHWe, BEHTWIANUS W  KOHAWIMOHWPOBAHWE  BO3/ayXa.
AxryammsupoBanHas pemakius CHull 41-01-2003 [DekTpoHHBIH pecypc]: YTB. U BBEJICH B



10.

11.

12.

13.

14.

15.
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neiicrue Ipukaszom Muncrpost Poccun ot 30.12.2020 N 921/mp. loctyn U3 crpas.-TipaBOBOM
cucreMsl «KoncynpranTlItocy.

CIT 131.13330.2020 Cson mpaBun. CrpoutenspHas kmumatonorus» CHull 23-01-99*
[DnexkTpoHHBIN pecypc]: YTB. U BBelieH B AeiicTBue [Ipukazom Munctpost Poccuu ot 24.12.2020
N 859/mp). loctyn u3 cipaB.-ipaBoBoii cucteMbl «KoncynbrantILimrocy.

CII 50.13330.2012 CBox npaBwi. TemnoBas 3amuTa 37aHANA. AKTyalu3UpOBaHHAS pelaKIus
CHull 23-02-2003. [DnextponHsii pecypc]: yrtB. Ilpukazom Munperunona Poccun ot
30.06.2012 N 265) (pexn. ot 14.12.2018). J[octynm U3 cHpaB.-IpaBOBOl CHUCTEMBI
«KoncynprantlLirocy.

I'OCT 31166-2003 MexrocyaapcTBeHHbIH cTanaapT. KoHCTpykuuu orpaxjaaromue 3aaHui u
COOpY)KeHHI. MeToJl KaJlOpUMETPHUYECKOTO OIpeaesieH!s] KOd(PPHUIMEHTa TeIIonepe1aum»
[DnexTponHblii pecypc]: BBeAeH B aeiictBue [locranoBiaenuem I'occtpost PO ot 02.06.2003 N
48). Joctyn u3 cnpas.-ipaBoBoii cuctemsl «KoncynbrantlLirocy.

I'OCT 31167-2009 MexrocynapcTBeHHbI CTaHAApT. 3JaHUA U COOpYXeHus. MeTossl
ompezeNieHus] BO3AYXOMPOHUIIAEMOCTH OrPaKIAOMINX KOHCTPYKIMM B HATYPHBIX YCIOBHSX
[DnexTpoHHBIH pecypc]: BBeaeH B aeiictBue [Ipukazom Poccranmapra ot 10.11.2010 N 361-c1).
Hoctyn u3 cupas.-nipaBoBoii cucteMbl «KoHcynpTanTlLmrocy.

I'OCT 31168-2014 MexrocynapcTBEHHbI CTaHIapT. 3/4aHus Kujble. MeToa ompeesieHus
YAEIBHOTO MOTPEOJICHHS TEIIOBOM SHEPTUH HA OTOILICHUE» [ DJIEKTPOHHBIN pecypc]: BBEIEH B
nerctue Ilpukaszom Poccranmapra ot 09.07.2014 N 772-ct). Jloctyn u3 crpaB.-IpaBOBOM
cuctembl «Koncynbrantllnrocy.

I'OCT 26629-85 MexrocynapCTBeHHbIM CTaHAApPT. 3AaHUS W COOpyXeHus. Merox
TEIUIOBU3MOHHOTO  KOHTPOJISI KadecTBa TEIUIOM3OJALMU  OTPAXKIAIOIIUX  KOHCTPYKIIHMA
[OnexTpoHHBIN pecypc]: yTB. U BBeleH B aeiictBue IlocranoBnennem I'occtposs CCCP ot
05.10.1985 N 173). Hoctyn u3 crpas.-mipaBoBoii cucteMbl «Koncymnbrantlmrocy.

CII 23-101-2004 Csox mpaBmi. [IpoekTupoBaH¥e TEIUIOBOW 3alIUTHI 3IaHUN [ DIEKTPOHHBIH
pecypc]: onoOpeH u pekoMeH10BaH kK npuMmenennto [TuceMom I"occrpost PO ot 26.03.2004 N
JIB-2013/9. Hoctym u3 cnpas.-npaBoBoi cucteMbl «KoncynbranTlmocy.

®enepanbHblif 3ak0H 0T 23 HOA0ps 2009 1. Ne 261-D3 «O6 sHEprocoepeskeHUH U O MOBBIIIEHUH
HHEPreTU4ecKo 3(P(PEKTUBHOCTH U O BHECEHUM M3MEHEHMH B OT/ENbHbIE 3aKOHOJATEIbHbIE
akThl Poccuiickoit @eneparuu (¢ usmeHeHusMu u gonoinHeHusMu)» //CIIC Koncynsrantltoc.
[TocranoBnenue ['maBHOrO rocymapcTBeHHoro canutapHoro Bpaya P® or 28.01.2021 N 2 "O6
yTBEpKJIeHUH caHuTapHbIX mpaBwi 1 HOpM CaunlluH 1.2.3685-21 "I'uruennyeckue HOpMaTHUBBI
u TpeboBaHMs K obecrieueHno 6e3omacHOCTH U (W) 0e3BPEIHOCTH ISl YyeloBeKa (PaKkTopoB
cpenpl obutanms" (3apeructpupoBano B Munrocte Poccum 29.01.2021 N 62296) // CIIC
Koncynsrantl Intoc.

I'OCT 33125-2014 MexrocynapCTBEHHbI CTaHAapT. Y CTPOWCTBA COJHIIE3AIIUTHBIE.
TexHnueckue ycioBus [ DIEKTPOHHBIN pecypc]: BBeAeH B aerictBue [Ipukazom Poccranmapra ot
12.12.2014 N 2042-ct). HocTyn u3 crpaB.-lipaBoBoii cucteMsl «Koncynbrantllmocy.

CIT 370.1325800.2017 CBonx mnpaBuil. YCTpOHCTBA COJIHLE3AaIUTHBIE 31aHuil. [lpaBuia
IIPOEKTUPOBaHUs [DieKTpoHHbIN pecypc]: yTB. IIpukazom Munctpos Poccun ot 05.12.2017 N
1615/mp). Hoctyn u3 crpas.-mipaBoBoit cuctemsl «KoncynbranTllnrocy.

CII 51.13330.2011 Cop npaBui. 3amura oT myma. AktyanusuposanHas penakuus CHull 23-
03-2003 [DnexTpoHHBEIA pecypc]: yrB. [Ipukazom Munperunona P® ot 28.12.2010 N 825 (pen.
ot 05.05.2017). loctyn u3 cripaB.-mipaBoBoii cuctembl «KoHcynbranTILrocy.
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4.2  OcHoBHasi TUTepaTypa

1. KysmmnoB FO.5. OcHOBBI 00ecrieyeHrst MUKpOKIUMara 3qaHuid: Yuebnuk. - M.: 3a-8o ACB,
2012. - 200 c..

2. EM. Asnonumos, B.A. Xuna, Ky3nenos B.A. UHxxeHepHbIe CUCTEMBI 3IaHUN U COOPYKEHHUIA.
TemmorazocHa0xenue u BeHTwisiusa. —M, Axanemus.-2014. -284c.

4.2.1 JlonoJiIHUTEIbHAS JIUTEpPaTypa

1. PasakoB, M. A. TemiorazocHa0keHue W BEHTHWJISAIMS : yd4eOHOEe mocoOue it BY30B /

M. A. Pazakos, B. U. IIpoxopoB. — 2-e¢ u3xa., uchnp. u gom. — Mocksa : M3naTenbcTBO
FOpaiit, 2023. — 158 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-15393-4. — Tekcr
anekTpoHHblt // OOpazoBarenpHass 1iarpopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/520454.
2. CaSOHOB, 9. B. BeHTI/IJ'I}II_II/I}IZ TCOPCTUYCCKHUEC OCHOBLI pacCydcTa : y‘Ie6H0€ nocooue JJIs1

By30B/ D.B. Ca3oHoB. — 2-¢ u3n., ucnp. u jmomn. — Mocksa : UsnmarenscrBo IOpaiir,
2023. — 201 c. — (Bsicmiee obOpasoBanme). — ISBN 978-5-534-07876-3. — TekcT
utekTpoHHBIH  //  OOpazoBarenpHass  1arpopma  FOpaiir  [caiit]. —  URL:

https://urait.ru/bcode/513468.

3. unses, M. N. Oromnenne, BEHTWISIIHUA ¥ KOHAWIMOHWPOBAaHUE BO3AyXxa. llpumepsr
pacuera cucteMm : yueOHoe mocobue mia By3oB/ M. W. Ulunses, E. M. Xpomosa,
10. H. Jlopomrenko ; non penakimeit M. U. lwnsiea. — 2-€ u3x., ucnp. u gon. — MoOCKBa :
UznatensctBo FOpaiit, 2023. — 250 c. — (Bricmiee oGpazoBanue). — ISBN 978-5-534-
09295-0. — Tekcr : anexTponHbIii / OOpa3oBarenbHas wardgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/516823.

4. OOopynoBaHue ceTel rasopacrnpeieneHuss U Ta3onoTpedsieHus : ydyeOHoe mocobue Jyis
cpennero  npodeccuonanbHoro  obpazoBanusi/  C. M. CycnoB, E. }O. Kambinuna,
A. C. Msacuukos, /1. B. PesaukoB. — Mocksa : UznatensctBo Opaiit, 2023. — 220 c. —
(ITpoeccuonansHoe obpazobanue). — ISBN 978-5-534-15197-8. — Tekcrt : 31eKTpOHHBIN
// Obpa3zoBarenbHas wiathopma KOpaiir [caiit]. — URL.: https://urait.ru/bcode/520168.

5. Kypoukun, E.}).  HuxeHepHble  CUCTEMbl  BOJOCHAOXEHHsS,  BOJOOTBEIEHUS,
TEII0Ora30CHA0KEHUS : yuebHoe nocobue Ui BY30B / E. 0. Kypoukus,
E. I1. JlamukuBckuit. — Mocksa : WznarensctBo IOpaiit, 2023. — 151 c. — (Briciiee

obpazoBanue). — ISBN 978-5-534-14904-3. — TekcT : anekTpoHHbIH / OOpa3oBarenbHas
mnardopma IOpaiit [caiir]. — URL: https://urait.ru/bcode/520015.

4.2.2 JnekTpoHHbIE 00pa3oBaTe/IbHbIE pecypchl

DOneKTpoHHBIM 00pa3oBaTenbHbld pecypc (DOP) cucTtemMbl IUCTAHIIMOHHOTO OOYYCHUS
yauBepcuteta (CJO-LMS) B HacTosi1iee BpemMsi HAaXOAUTCS B pa3padoTKe.

4.3  JlnueH3HOHHOE W CBOOOIHO PACIPOCTPAHsIeMOe MPOrPaMMHOe ofecreueHne

e MoitOduc — poccuiickasg KOMHaHHUSI-pa3pabOTUUK O€30MaCHBIX O(PHUCHBIX pElICHUI
JUTsl OOIIIEHUS M1 COBMECTHOM paboThl ¢ qokymeHTamu (AmbTepHatuBa MS Office)
https://myoffice.ru/

e [Inatpopma nanoCAD — 310 poccuiickas miatdpopma [Uisi TPOEKTUPOBAHUSA U
MOJIETTMpPOBaHusl 00BEKTOB pa3nuyHON cioxkHocTu. [lonnepxkka gopmaros *.dwg u
IFC nenaer ee ortnnunbIM pemieHneM ais copMmenieHuss CAIIP- u BIM-TexHonorui.



https://urait.ru/bcode/513468
https://urait.ru/bcode/516823
https://urait.ru/bcode/520168
https://myoffice.ru/
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OyHKIIMOHANT TIATGOPMBI MOXKET OBITh PACIIMPEH C TIOMOIIBIO CIECIHATBHBIX
moxyneit https://www.nanocad.ru/support/education/

e (Cucrema TPEXMEPHOI0 MOJIETTUPOBAHUS «KOMITAC-3D»
https://edu.ascon.ru/main/download/freeware/

e VALTEC.PRG.3.1.3. Ilporpamma s TEIUIOTEXHUYECKUX W TUIPABIMYECKUX
pacuetoB https://valtec.ru/document/calculate/

e Oununaiin pacuetsl ABOK-CO®T https://soft.abok.ru/help_desk/

4.4  CoBpemeHHbIe Tpo(eccHOHATbHBIE 0a3bI JaHHBIX U HH(OPMAIIUOHHBIE
CIIPABOYHbIE CHCTEMBI

1. Poccuiickas HanmoHaidbHas oubnmuoteka http://www.nlr.ru

2. DBC «YuuBepcurerckas oubimoreka onain» https://biblioclub.ru/index.php

3. Hayunas snexkrponnas oubmuoreka http://www.elibrary.ru

4. Poccwiickas rocynapcTBeHHas oubnmmoreka http://www.rsl.ru

5. O6pasosarenbHas miatdgopma FOPAUT http://www.urait.ru

6. «Texakcmepr» — COpaBOYHAs CHUCTEMa, TPEIOCTABIAIOIIAS  HOPMATHBHO-
TEXHUUYECKYI0, HOpMATUBHO-IIPaBOBYIO HH(popmanuio https://Texskcnepr.caiit/

7. HIT «ABOK» — TmMOMOIIHUK HWHXEHEpa IO OTOIUICHHIO, BEHTHJISIINH,

KOH/IMITUOHUPOBAHHUIO BO3/yXa, TEIUIOCHAOKEHUIO U CTPOUTEIHHON TeIUIo(pU3NKe
https://www.abok.ru/

8. E-JIOCBE — Dnextponnslii skonor. HesaBucumas wHpOpMamuss o pOCCHHCKUX
opranmzanusax, 0a3a HOPMATHBHBIX JOKYMEHTOB U 3aKOHOJATENbHBIX aKTOB
https://e-ecolog.ru/

9. Umxenepnas cantexunka VALTEC (karamor mnpoaykuuu U HOPMaTUBHAs
noxymenraiusi) https://valtec.ru/

S. MarepuaibHO-TeXHHYECKOe o0ecreyeHue

JUia TnpoBeneHUs JIEKLIMOHHBIX 3aHATUN HCIOJB3YIOTCA ayAUTOPHUM, OCHAILlEHHBIC
KOMIIBIOTEPAMH, WHTEPAKTUBHBIMU JIOCKaMH, MYJIbTUMEIUWHBIMH IPOEKTOPAMH U JKPAHAMU:
AB2404, AB2415 u ayautopuu obiero ¢gonaa. Jlinsg npoBeaeHUs CEMHUHAPCKUX U J1TAOOPaTOPHBIX
pabot ucnons3yrorcs ayauropun: AB2406, AB1101 u aynuropun kopnyca YPBAH. TEXHOI'PAJ{
HHHOBaIMOHHO-00pa30BaTeIbHOM KOMILIEKce « TexHorpa1», KOTOPBINA PaclonokeH Ha TEPPUTOPUU
BJIHX.

6. MeToauyeckne peKOMeHAalUU

6.1 MeToanuyeckue peKOMeHIAIUM IJI MPENoAaBaTeIsl N0 OPraHUu3auuu 00yUeHust

6.1.1 TIlpenomaBaTens OpraHu3yeT MPENoOJaBaHUE IUCHUIUIMHBI B COOTBETCTBUHU C
TpeboBanusimMu «llomoxkeHust 00 opraHuzanuu 00pa30BATENBHOTO Mpolecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETE U €T0 (puitnanax», yTBepKIEHHBIM PEKTOPOM YHUBEPCHUTETA.

6.1.2 Ha nepBoM 3aHSATHM IpenoAaBaTelb JOBOAUT A0 CBEACHHUS CTYIEHTOB COJEP)KaHUE
paboueii mporpaMmsbl nucuurinHabl (PIIT).

6.1.3 IIpenogaBarenb 0cobeHHO 00palaeT BHUMAaHKE CTY/IEHTOB Ha:

— BuAbl U GOPMBI MPOBEICHUS 3aHATUN MO JUCHMILIUHE, BKIIOYAs MOPSIOK MPOBEACHUS

3aHATUH C TPUMEHEHUEM TEXHOJOTMM JMCTaHLIMOHHOIO OOY4YeHHS U CHUCTEMBI
nuctaHioHHoro ooy4yenus ynusepcuteta (CO Mockosckoro ITonutexa);


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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— BHUJBL, COACPXKAHUEC M TOPAIOK IPOBEIEHUS TEKYHIETO KOHTPOJSA YCIIEBAEMOCTH B
COOTBETCTBUM € (POHJIOM OLIEHOUYHBIX CPE/CTB;

— ¢Qopmy, comepkaHHE € TOPAJOK TPOBEACHHUA IPOMEXKYTOUHOM aTTecTauuu B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPEACTB, peaycMoTpenHsiM PIT/L.

6.1.4 IlpenonaBaresb 1OBOJUT J10 CBECHUSI CTYICHTOB I'pa MK BHINOIHEHUS y4eOHBIX padoT,
npenycMoTpenssix PII/I.

6.1.5 IIpennogaBarens peKOMEHIYET CTYJEHTAM OCHOBHYIO U JOIOJHUTENBHYIO JIUTEPATYPY.

6.1.6 IlpenogaBarenb MpeAOCTaBISAET MEPE] MPOMEKYTOUHOM aTTecTanuen (3K3aMEHOM WU
3a4€TOM) CIIMCOK BOIIPOCOB ISl IOJTOTOBKH.

6.1.7 IlpenonaBareny, KOTOpbIE MPOBOJAT JIEKUHMOHHBIE U NPAKTUYECKUE (CEMHHApPCKUE)
3aHATHS, COIVIACYIOT TEMaTHUYECKUH IUIaH MPAKTUYECKUX 3aHATHH, 4TOOBI MCIOJIB30BaTh EIUHYIO
cucteMy 0003HAaUEHUI, TEPMUHOB, OCHOBHBIX ITOHATHI JIUCLHUIUIMHBIL.

6.1.8 Ilpm nNOArOTOBKE K CEMUHAPCKOMY 3aHATHIO [0 IIEPEYHIO OOBABICHHBIX TEM
IpernojaBaTeslo  HeoOXOAMMO YTOYHWUTH IUIaH MX MpoBeneHus, coriacHo PIIJ], mpoaymath
(GOpMYIHPOBKH U coziepKaHHe y4eOHBIX BOIPOCOB, BHIHOCUMBIX Ha OOCYX/I€HUE, O3HAKOMHUTHCSA C
IIEPEYHEM BOIIPOCOB 10 TEME CEMHUHApA.

B xone ceMuHapa BO BCTYNHTEIBHOM CIIOBE PACKPBITh MPAKTUYECKYIO 3HAYUMOCTb TEMBI
CEMHUHApPCKOI0 3aHATHUS, ONPEIEIUTh MOPSAJOK €ro MPOBEIEHUS, BpeMsi Ha 0OCYXKJEHUE Ka)J10ro
yuebHoro Bompoca. Mcnosnb3oBaTh (PpOHTAIBHBIA ONPOC J1aBasi BO3MOXKHOCTb BBICTYIHUTb BCEM
CTYJEHTaM, IPUCYTCTBYIOIIUM Ha 3aHATUH.

B 3aKI10YMTENBHON 4acTH CEMUHAPCKOIrO 3aHATHS CIELYET MOABECTH MTOTH: J1aTh OLICHKY
BBICTYIUIEHUH Ka)KJ0I0 CTYJIEHTA U y4eOHOM IPYIIIbI B IEIOM. PaCKpbITh MONI0KHUTENbHbBIE CTOPOHBI
Y HEJOCTaTKU MPOBEIEHHOIO CEMHHAPCKOTo 3aHATUsA. OTBETUTH HA BOIPOCH! CTYIEHTOB. BrlnaTh
3a/laHus JJI CaMOCTOSITENIbHOM pabOThI 110 MOATOTOBKE K CIIEAYIOLIEMY 3aHITHIO.

6.1.9 LlenecooOpa3Ho B X0/ie 3alIUTHI pedepaToB, J1aOOpaTOPHBIX PadOT, KYpCOBBIX paboT U
IIPOEKTOB 33/1aBaTh BBICTYMAIOIIMM M ayJUTOPUU JOMOJIHUTEIbHBIE M YTOUHSIOIIUE BOIPOCHI C
LEJIBIO BBISICHEHUS UX MO3UIMIHA MO CYIIECTBY 00CYKIaeMbIX IPoOIeM.

Bo3MoxHO npoBeieHNe 3aHATHI U aTTeCTallil B TUCTAaHIIMOHHOM (popmarte ¢ IpUMEHEHUEM
CHCTeMBI AUcTaHIIMOHHOro 00ydenus: ynusepcutera (CO Mockosckoro ITonmurexa).

6.1.10 TIlopsamox mnpoBeneHuss pabOT B JUCTAHIMOHHOM (opMaTe YCTaHaBIMBAETCS
OTJENIBHBIMU PAaCIOpPSHKEHUSMU TPOpeKTopa Mo YyueOHOH paboTe W/MIM LEHTpOM YydeOHOo-
METOMYECKOM pabOTHI.

6.2 Meroanueckue yKa3aHHs AJIsl 00y4alOIIUXCsl 0 OCBOEHHIO THCIMTLIHHBI

6.2.1 CtyneHTy HEOOXOAMMO COCTAaBUThH AJs ce0si TpaduK BBINOJHEHUs y4eOHBIX paboT,
npenycmoTpeHHbix PIIJ] ¢ yuérom TtpebGoBaHWN ApPYrux IUCLUIUIMH, M3YyYaeMbIX B TEKYLIEM
ceMecTpe.

6.2.2 Ilpu npoBeneHUN 3aHATUN W MPOLENYP TEKYyIIEH W NMPOMEXKYTOYHOM ATTECTALMH C
UCITOJIb30BAaHUEM HHCTPYMEHTOB HH(OPMALMOHHON 00pa3oBaTeinbHOM Ccpeabl AMCTAaHIIMOHHOTO
obpazoBanus yausepcurera (C1O MockoBckoro [lonmurexa), kak BO BpeMsi KOHTAaKTHON pabOTHI C
npernojiaBaTeseM, Tak M BO BpeMs CaMOCTOSTENbHOW paboThl CTYACHT JOJKEH 00eCrednuTh
TEXHUYECKYI0 BO3MOXXHOCTh JMCTAaHLUMOHHOTO TMOJKIIIOUEHUS K CHUCTEMaM JHUCTAaHIMOHHOIO
oOyuyenus. [Ipy OTCYTCTBMM TakoH BO3MOXKHOCTH OOCYIMTh CHUTYallMI0 C TIpernojaBareieM
JVICTIATUTAHBL.

6.2.3 K mpomexyTOuHOW aTTecTallH JIOMYCKAITCS TOJBKO 00yJaroluecs, BHIIOIHUBIIHNE
BCE BUbI yueOHOU paboThI, MpeaycMOoTpeHHbIe paboueit mporpammoit quctumuinael (PI1T).
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1. MoH/1 OLIECHOYHBIX CPEACTB

7.1  MeToabl KOHTPOJISI U OLlCHUBAHMS Pe3yJbTATOB 00y4eHUs!

KoHTponp ycrneBaeMOCTM M KadecTBa IOJATOTOBKM IIPOBOJUTCS B COOTBETCTBUE C
TpeboBanusimu "llonmoxkeHuss 00 opraHuzanuu o0pa3oBaTeNbHOTO Ipouecca B MOCKOBCKOM
MOJIUTEXHUYECKOM YHUBEpcUTETE".

JIJi1 KOHTpOJISI YCIIEBAEMOCTH M KauecTBa OCBOCHHS TUCIUILUIMHBI HACTOSIIEH MTPOrpaMMoit
MPElyCMOTPEHBI CIEAYIONINE BUIbI KOHTPOJIS:

- KOHTPOJIb TEKYLIEH yCrieBaeMOCTH (TEKYLIUIl KOHTPOJIb);

- IPOMEKYTOYHAsI aTTECTALHSL.

B npomecce 0o0ydeHus: HCIONB3YIOTCS CIEAYIONINE OIEHOYHBIE (OPMBI CaMOCTOSITEIBHOM
paboThl CTY/IEHTOB, OLICHOYHBIE CPEJCTBA TEKYIIETO KOHTPOJIS YCIEBAEMOCTU U MPOMEXKYTOUHBIX
aTTeCTalUi:

Bo BTOpoMm cemectpe:

- MOATOTOBKA K MPAKTHUECKUM 3aHSTHUSIM, BBHITIOJHEHHE rparuecKux 3aJaHuil U UX 3alINTa;
TECT; 3aIIUTa MPAKTUYECKUX padoT; nuddepeHIaTbHbIA 3a4eT.

7.2 lllkana u KpUTEPHH OLIEHUBAHUS Pe3yJIbTATOB 00y4eHUs

[Toka3zaTenem olleHUBaHMS KOMIIETSHIIMIA Ha PA3JIMYHBIX dTarmax ux (OpMUPOBAHHUS SBISIETCS
JOCTIIKEHUE 00YJAOIIMMHUCS TIAHUPYEMBIX PE3YJIbTATOB O0YUYCHHUS 110 AUCIUILINHE (MOJIYIIIO).

[Tkanb! OleHUBAHUS PE3yIbTATOB MPOMEXYTOUHON aTTECTALUU U UX ONHUCAHHE:

dopma NpoMeKyTOUHON aTTeCTalluU: HK3aMeHa

ITpomesxyTouHas aTTectanus oOy4aromuxcs B GopMe sK3aMeHa IPOBOIUTCS 110 pe3yiibTaTaM
BBITIOJIHEHUS] BCEX BUJOB Y4eOHON paboOThl, MPEJyCMOTPEHHBIX Y4YEOHBIM IJIAHOM MO JAaHHOH
JUCLHUIUIMHE (MOAYII0), IPU 3TOM YYUTHIBAIOTCS Pe3yJbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TedeHue cemecTtpa. OIeHKa CTENEeHM JOCTHKEHHS OOYy4arolIMMMCS IUIAHUPYEMBIX pPEe3yJIbTaToOB
oOydeHHs MO JUCHMIUIMHE (MOAYJII0) MPOBOAUTCSA MPENOJaBaTEeIeM, BEIYLIUM 3aHATUS 110
JUCIUILINHE (MOIYJII0) METOJIOM 3KCIepTHOU oleHKH. [1o uToram npomexyTo4HoON aTTecTaluu 1o
JUCIUIUINHE (MOAYJIO) BBICTaBJISIETCSl OLIEHKA «3auTE€HO» WM «HE 3auTeHo». HeobxoaumbiM
YCIOBHEM IMPOXOXKIAECHHUS MPOMEXYTOUYHON aTTeCTAllM SIBJISETCS BBINOJIHEHHE BCEX BUAOB padoT,
IPeyCMOTPEHHBIX JaHHOW paboueit mporpamMmoit no quctuminie « OCHOBBI TEIUIOra30cHa0X eHUs
U BeHTWIALMUY. Ha naTy npoBeneHust MpOMEKYyTOUHOM aTTeCTallMK CTYAEHTHI JI0JIKHBI BHITIOJTHUTh
BCE BUBI y4eOHOI paboThl, MpeaIyCMOTpEeHHbIe pabodel mporpamMmoit mo aucturuiuHe «OCHOBBI
TEIUIOra30CHA0KEeHHsI U BEHTHIALUNY, @ UMEHHO BBIMOJIHUTH pacyeTHO-Tpaduyeckue padotsl - 11
pabot. Eciu He BbINOIHEHBI HEOOXOMMbIE YCIOBHS, CTYIEHTHI [TOJIy4aloT He3aueT.
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IITkana oneHUBaHUS IS DK3aMeHa:

IIkana oneHUBaHUA

Onucanue

OT1ianyao

BbimonHeHnsl Bce TpeOoBaHMs, NpEeAyCMOTpeHHbIE paloueil
nporpaMMoil.  PaGoTel  odopmieHbl B COOTBETCTBUM  C
TpeOOBaHMSAMU U CHaHbBl Ha TPOBEepKYy B cpok. CryaeHt
JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHWUH, OIEpPUPYET
IIPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSMHU, HaBbIKAMM, IIPUMEHSIET
UX B CUTyallUsIX [TOBBILIEHHON cI0KHOCTU. [Ipn 3TOM MOXKET OBITH
JIONYILIICHa HEe3HAauyMTeJIbHasi OlMOKa, HETOYHOCThb, 3aTpyAHEHUE
IIPY aHAJIMTUYECKUX OIEPALMAX, IEPEHOCE 3HAHUNM U YMEHUHN Ha
HOBBIE, HECTAHJAPTHBIC CUTYALUH.

Xopo1io

BeimonHeHsl  Bce  TpeOOBaHUs, MNPEIyCMOTPEHHbIE —paboueit
nporpamMmoii.  PaGoTel  oopmiieHBI B COOTBETCTBHU  C
TpeOOBaHHSMH U CIaHBI Ha IPOBEPKY B CpoK. [Ipu npoBepke oTuera
BBISIBJICHBI 1-2 HE3HAYUTENIbHBIC OLIMOKH OQOPMIICHHUS 3aIIMCKH U
yeprexkedl. CTyZEHT XOpOoLIO OpUEHTUpPYeTCss B cBoel palbore,
JEMOHCTPUPYET JOCTaTOYHO XOpOIIee COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB, OJHAKO NpPHW 3aIIWTE OTYeTa JOIycKaeT 2-3
HECYIICCTBCHHBIC OIIMOKH, B TOM YUCJIC U B OTBETAX HA 33J[aHHBIC
BOIIPOCHI.

YI[OBJ'IGTBOpI/ITeJ'IBHO

BrimonHensl Bce TpeOOBaHUS, TNPEIyCMOTpPEHHBIE pabodeit
nporpamMmmoil.  PaGoTel  odopMieHBl B COOTBETCTBHM  C
TpeOOBaHUSIMU U CIaHbl Ha MPOBEPKY B cpok. Ilpu odopmuenun
JOMyIeHbl 2-3 OomuOKM O(GOpMIIEHUS 3alMCKM U YepTexkKei.
CTyaeHT He0CTaTOYHO XOPOIIO OPUEHTHPYETCsl B cBOeH padore,
JIEMOHCTPUPYET  IOCPEJCTBEHHBbIE 3HAHMA CBOEHl  paboTHI,
JIONyCKAaeT IpU ATOM 3HAYUTENbHbIE OIIMOKA MM HETOYHOCTH.
[Tpu oTBeTax Ha 3aJJaHHbIE BOIPOCHI UCHBITHIBAET 3aTPYAHEHHUS C
OTBETOM.

HeynosnersopurensHo

He BbimonHeHsl TpeOoBaHMs, MpelycCMOTpEHHbIE —paboueil
nporpamMmoii. PaboTel o nmpakTruke He 0pOPMIIEHBI B COOTBETCTBUU
¢ TpeOOBaHMSIMHM, HMEIOTCS  CEpbEe3HbIE  3aMeyaHusi IO
oopMIIeHHIO, HE ObUIM CIaHbl HAa MPOBEPKY B cpok. Ilpu 3amure
paboT CTYJIEHT HE OPUEHTUPYETCS B CBOCH paboTe, JIEMOHCTPUPYET
HE3HaHUs HawboJee BaXHOW YacTH wMaTepuaia, JIOIMyCcKaeT
3HAYMUTENIbHbIC OIIMOKU, MCIIBITHIBAET 3HAUUTENbHBIC 3aTPYAHEHUS
IIPY OTBETaxX Ha 3aJaHHbIE BOIIPOCHI.

VY cTyaeHTa OTCYTCTBYET BO3MOKHOCTb IPOJIEMOHCTPHUPOBATH
CBOIO pPabOTy NpU TOMOIIM JAUCTAHIMOHHOM 3IIEKTPOHHOMH
1aTGOPMBI.
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7.3  OueHo4HbIe cpeCcTBa

7.3.1. Texyuiuii KOHTPOJIb

Jlist mpoBeIeHHsI TEKYIETO KOHTPOJIS IPUMEHSIOTCS CIIeAYIoUe (GOPMBL: pacuemHo-
epaguueckue camocmosmenvHvle pabomvl, mecmol.

7.3.2. [IpomexxyTouHasi aTTecTarus

[IpomexyTouHass arrecranus MPOBOIUTCS B 3 cemecTpe oOydeHHss B  Qopme
TudepeHInaIbHOro 3a4eTa.

JuddeperunanbHblif 3a4eT IPOBOIUTCS 110 OMIIeTaM, OTBEThI IPEAOCTABIIAIOTCS TUCbMEHHO
C TMOCJIEAYIOUIMM YCTHBIM coOeceioBaHUEM. buiieTsl (hopMUpPYIOTCS U3 BOIPOCOB MPECTABICHHOTO
HIDKE TIepeyHsl.

PersiameHT npoBeeHus 3a4era:

1. B Ouer BriIrouaeTcst 3 BOIpoca U3 pa3HbIX pas3iesioB AMCIUIUIMHGL U (OJIHO, 1BA)
NPAaKTUYECKUX 3a/1aHUS

2. [lepevenp BOMPOCOB COOTBETCTBYET TEMaM, H3yUYEHHBIM Ha JICKIIMOHHBIX U MPAKTHYECKUX
3aHATHUSIX (TpUsaraeTcs).

3. Bpems Ha HOArOTOBKY MMCBMEHHBIX OTBETOB - 10 40 MUH, YCTHOE coOeceloBaHHeE - 10
10 MunyT.

4. TlpoBenenue arrtecrauuu (audds3ayera) ¢ MCIOJB30BAaHUEM CPEICTB 3JIEKTPOHHOIO
o0y4yeHMs] ¥ JUCTAHIMOHHBIX OOpa30BaTEJbHBIX TEXHOJOIMH BBIIOJHIETCS B COOTBETCTBUHU C
YTBeP)KIEHHBIM B yHHBepcutere "llOpsiIkoM TMpOBeACHUS MPOMEXKYTOYHOH aTTecTaluud ¢
UCTIONIB30BAHUEM CPEJICTB DJJEKTPOHHOTO OOY4YeHHS M JUCTAHIMOHHBIX 00pa30BaTENbHBIX
TEeXHOJOTHil"

®dopma, npeaycMOTpeHHasi y4eOHbIM IJIaHOM — U epeHtnanbHbii 3aueT. [Ipomexyrounas
aTTecTallis HOpPOBOJUTCS B CPOKH, YCTAaHOBJCHHbIE YTBEP)KICHHBIM pacllUCaHUeM 3a4éTHO-
9K3aMEHallMOHHON ceccuu. J[o maThl MPOBEJEHUs MPOMEKYTOUHOW aTTEeCTAllMU CTYIEHT JOJDKEH
BBIIOJIHUTh BCE pacyeTHO-rpauyeckue paboThl, MNPEIYyCMOTPEHHBIE HacTosAlled paboueit
nporpaMMmoil mucuuiuivHbl. IlepedeHp o0s3aTenbHBIX paboT M (opMa OTYETHOCTH IO HUM
IpeJCTaBJICHbI B TAOIHIIE:

Bun pabotsl @opMa OTYETHOCTH U TEKYLIETO KOHTPOJIS

PacuerHo-Tpaduueckue OdopmieHHbIE pacueTHO-rpaduyecKue paboThI,
paloThl, yKa3aHHBIE B pazfelie | IPeAyCMOTPEHHBIX pabodel NporpaMMoN TUCIHMIUIMHBI C
3.4.1: OTMETKOM IPENoAaBaTelll «3auTE€HO», €CIU BBIIOJIHEHBl U

0 OpMIIEHBI BCE paOOTHI.

CamocTosTenbHas pabota. | OdopmieHHBIH OTUET O paboTe, MpeayCMOTpEHHOU paboueit
PacuerHo-rpaduueckue pabOTHl | MporpaMMol JUCHHUIUIMHBI C OTMETKOM mpernojaaBaress
1-11. «3a4TEHOY, €CIIA BBITTOJTHEHBI U 0()OPMIIEHBI BCE PaOOTHI.

Ecnn we BhIMONHEH OnuH uiau Oosiee BUAOB y4ueOHOW pabOThI, yKa3aHHBIX B TaOJHIIE,
MpernoiaBaTelib MMEET TMPaBO BBICTABUTh HEYIOBJICTBOPUTEIBHYIO OIIGHKY TI0 HWTOTaM
MIPOMEXKYTOUYHOU aTTECTAILlUH.
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7.3.3. Bonipocs! AJisi HOATOTOBKH K IK3aMeHY
Pazgen «OcHOBBI TeN10ra30cHa0keHUsA M BeHTUISIIIUID)

Tema 1. OcHOBHBIE IOHATHUS U OIPEIEIEHUS TEIIOra30CHA0KEHUSI

1.1. Kakx MOXHO ONpEIeIUTh MOHATHE TEIJIOTa30CHA0KEHUS U KaKHUe OCHOBHBIC LM U
3aJla4d OHO BKJIIOYACT?

1.2. Yto Takoe BEHTHIISIMS, M KaKHe IIeJIM U 33aJla4d OHA periaeT?

1.3. Kak gucrumnmHa "OCHOBBI TEIUIOTa30CHAOKEHHSI M BEHTWISIIIMK'' CBSI3aHA C APYTHMH
npeaMEeTaMHu yu4eOHOTOo TuTaHa?

Tewma 2. @u3nueckue OCHOBBI IEpeIauu Teria

2.1. Kakue cyimecTBylOT BUABI NIEPEAaun TEIJIOTHI, U KAKUE€ OCHOBHBIC IMOHATUS CBSI3aHBI C
npoueccoM oOMeHa TeIIoTON?

2.2. Yrto Takoe TeIIONPOBOIHOCTh, M KAKHE 3aKOHBI OMMUCHIBAIOT 3TOT Ipoiiecc?

2.3. Kakue siBieHus ONpeAemsioT KOHBEKTUBHBIM TEIUIOOOMEH, U KaKhe Pa3Inyusi MEXKIY
€CTECTBEHHOM U BBIHYKJEHHON KOHBEKIMEH?

2.4. Kak mpoucxoauT TEIiooOMeH U3Iy4eHHEeM, U KaKrie 3aKOHBI OMHICHIBAIOT ATOT Mporiecc?

2.5. Uro Takoe kKo3(pPUIMEHT Teruionepenayd, U KaK PacCUUTHIBACTCS COMPOTHUBIICHUE
TeIIonepeIaye uepe3 Orpaxaaroniue KOHCTPYKITUU?

Tema 3. Cuctembl OTOIIIEHUS, UX KJIACCU(PUKALUSA U IPUHLIUIIBI paOOThI

3.1. Kak MOXHO Kiaccu(uUIUpoBaTh CUCTEMbI OTOIUJICHUS, U KaKue TEIUIOHOCUTEIH 4Yallle
BCETO MCTOIB3YIOTCS?

3.2. Kakue cucteMsl BOJISSHOTO OTOIJICHUS CYIIECTBYIOT, U B KaKMX CIy4asx OHM Haubojee
3P PEeKTUBHBI?

3.3. Yto Takoe LMPKYJISALMMOHHOE TaBJIEHUE B CHCTEMaX BOJSHOIO OTOIUIEHHUS, U KaK ero
paccuuTarh?

3.4. Kakue OCHOBHBIE NPHUHLMIIBI THUIPABINYECKOIO pacyeTa TEMJIONPOBOJOB CHCTEM
BOJISIHOT'O OTOIUIEHUS?

3.5. B ueM 3aKki1104aroTcst 0COOCHHOCTH CUCTEM OTOILIEHHS 3MaHNH MOBBIIIEHHOMN 3TaKHOCTH?

Tewma 4. TennoBoii pacyeT 37aHUI

4.1. J1ns1 uero npoBoANTCS TEIUIOBOM pacyeT 3/1aHUM, M KaKUE LIEJU U 3a/1a4il OH peraetr?

4.2. Kakne TeIIOTEXHUYECKUE XapaKTEPUCTUKY 3JaHUI BaXXKHBI IIPY TEIUIOBOM pacuere?

4.3. KakuMu mMeTogamMy MIPOBOAMTCS TEIUIOBOM pacueT 3JaHUN, U KaKUE JTalbl BKIIOYAET B
ce0s 3TOT Tporecc?

4.4. Kak yduTBHIBAlOTCS KJIMMAaTUYECKUE YCJIOBHS IpU TMPOBEJEHUU TEIUIOBOTO pacyeTa
3IaHU?

4.5. Kakue coBpeMeHHbI€ TEXHOJIOTHH U MaTepualibl MOTYT OBITh IPUMEHEHBI JUISl CHUKEHHUS
HHEPronoTPeOICHUS B 3IaHUIX ?

Tema 5. OcHOBBI ra30CHA0KEHUS
5.1. Kakue puznko-xuMudeckre CBOMCTBa MPUPOTHOTO Ta3a BayKHBI MIPU €0 UCIIOJIb30BAHUN
B CUCTEMAaX TeIIOCHAOXKeHUA?
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5.2. Kak ycTpoeHbl U paboOTalOT CUCTEMBI Tra30CHAOKEHUsS, M KaKkhe HOPMBI M TpaBuia
MPUMEHSFOTCS IPU UX TPOSKTUPOBAHUN?

5.3. Kak mpou3BoauTCs pacueT U moA00p ra3omnpoBOIOB M Ta30BOTO 000PYI0BaHUS?

5.4. Kakue Mepbl 0€30MacCHOCTH HEOOXOIUMO COONIONATh TPHU IKCILTyaTallud CUCTEM
ra3ocHaOXeHus?

5.5. Kakue anpTepHAaTHBHBIE WCTOYHHMKH SHEPIMHM MOTYT HCIIOJB30BaThCS B CHCTEMax
ra30CcHa0KEHHS U KaK OHU BIIMSIOT Ha OKPYXKAIOUIYIO Cpeay?

Tema 6. ['a30B0oe 000pyI0BaHKE U €0 HKCILTyaTAIHsI.
6.1. KakoBa kimaccudukanus ra30Boro o00pyoBaHus, UCIOJIb3YEMOr0 B CUCTEMAX ra30CHA0KCHUS
3/1aHU, ¥ KaKe OCHOBHBIE THUITBI 000PYI0BaHHUS CYIIECTBYIOT?
6.2. Uto Takoe yCTpoilcTBa Juisl yueTa pacxoja rasa, U Kakue METOJbl U3MEpPEHHs pacxoja rasza
CYyILIECTBYIOT?
6.3. Kak ycTpoeHbl ra3oBble TOPEIKU, KaKue KOHCTPYKIIMU OHU UMEIOT U KaKue XapaKTePUCTHKHU
Ba)XHBI IIPHU UX BeIOOpE?
6.4. Kakum 06pa3zom ocymiecTBisieTcs 00CIyKUBAaHUE U PEMOHT ra30BOro 000pyAOBaHUs, U KaKUe
MEPUOANIHBIC PaOOTHI HEOOXOTUMBI?
6.5. Kakue Mepbl 0€3011aCHOCTH CIIEAYET COOFOAATh MPH IKCILTyaTallii Ta30BOT0 000pyIOBaHUS?
6.6. Kakre MeTObI 1 TEXHOJIOTHH aBTOMATU3AI[MH CUCTEMBI YIIPABICHHS Ta30BBIM 000pyI0BaHUEM
UCTIONB3YIOTCS Ul ONTUMU3AUH 3()(HEKTUBHOCTH B O€30MacHOCTH?
6.7. Kakue acmekTbl SKOHOMHM DSHEPIMHM pPacCMAaTPUBAIOTCA MPU SKCIUTyaTalldd Ta30BOTO
000py/I0BaHUs U UCTOJIb30BAaHUH MPUPOIHOIO raza?

6.8. Kakue skonornyeckne acmeKkThl CBA3aHBI C JKCIUTyaTallMed ra3oBOr0 OOOpPYIOBaHHMS M Kak
MOYKHO CHU3UTh HETaTUBHOE BO3JIEHCTBHE HAa OKPY’KAIOLIYIO cpey?
Pasnen 2. Cucremsl TenJ10ra3ocHadxKeHust

Tema 7. IIpoekTHpOBaHUE CUCTEM TEIIOTA30CHAOKEHUS:

7.1 Kakue oO0mmMe XapakTepUCTHKH TOIUIMBA BaXXHbl TPHU MPOESKTUPOBAHHH  CUCTEM
TEIIOra30CHA0XKEHUS?

7.2 Yto Takoe TemaoBoi 0anaHc KOTETLHOTO arperaTta, M Kak OH YYUTHIBAETCS ITPH MPOSKTUPOBAHUHN?
7.3 Kakre OCHOBHBIE XapaKTEPUCTHKH TOMTOYHBIX YCTPOMCTB HEOOXOIUMO YUUTHIBATH MPH BHIOOpE
000pyTI0BaHUS JIJIsl CUCTEM TEIUIOra30CHAOKEHUS ?

7.4 KakoBbl OCHOBHBIC TPHHIIMITEI TPOCKTUPOBAHUS KOTCIBHBIX, W Kakhe TpPeOOBaHUS K HX
KOHCTPYKIUU CYIIECTBYIOT?

Tema 8. CxeMbl TeIuI0ra3ocHa0KeHus 3aHNI:

8.1 Kakue nmperMyIiiecTBa 1 HeIOCTaTKH UMEET IIEHTPAIM30BAHHOE TEIUIOCHA0KEHUE [0 CPAaBHEHHIO
C JIELIEHTPAIM30BaHHBIMH CUCTEMAMU?

8.2 Kakue BUIBI JEIICHTPATH30BAHHBIX CHCTEM TETUIOCHAOKEHHSI CYIIECTBYIOT, H B KaKUX CITydasx
OHH MOTYT OBITh () (PEeKTUBHBIMU?

8.3 KakuMm 006pa3oM KOMOMHHPOBAHHBIE CHCTEMBI TEIUIOTa30CHA0KEHHUSI MOTYT COYETaTh PA3INIHbIC
VCTOYHMKH Teria?

8.4 UeM OT/IMYAIOTCS CUCTEMBI Ta30CHA0KEHUSI HU3KOTO, CPETHETO M BHICOKOT'O JaBJICHUS, U KaKue
0COOEHHOCTH Y HUX B IPOEKTUPOBAHUU U MOHTaxe?
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Tema 9. Pacuet u mog6op 060pya0BaHUS TSI TEIIIOTa30CHAOKECHHUS:

9.1 Kakue mapaMeTpbl HEOOXOUMO YYUTHIBATh MPH BBIOOPE HACOCHOTO 00OPYAOBaHMS ISl CUCTEM
OTOIUJICHUSI, BOJIOCHA0KEHUS M KaHAIU3ALUHU?

9.2 Kakum oOpa3oM 000py0BaHUE JIJIsl aBTOMATUYECKOTO YIPABJICHUS U IUCIICTYEPU3AIIUN CUCTEM
TETUIOTa30CHA0KEHUS ¥ BEHTHIISIIIUH [TOJIOMPACTCS U YCTaHABIMBACTCS ?

9.3 Kakue npuOOpBI HCIONB3YIOTCS ISl y4eTa M KOHTPOJIS TMapamMeTpoB TEIJIOHOCHUTEINS, Ta3a U
BO3/1yXa, M KaK UX BHIOMPATh U MOHTHPOBATH?

9.4 B ueM 3aKITI04aeTCs POJIb TEIUIOM3O0JISAIIMOHHBIX MaTEPUAIOB B CUCTEMaX TEIUIOra30CcHa0XKeHus,
U KaK MX MPaBUIBHO BHIOMPATh U YCTaHABIMBATH?

9.5 Kakme Kpurepud NPUMEHSIOTCS s OLEHKH HSKOHOMHUYECKOW 3((EeKTUBHOCTH BBIOOpa
000pyI0BaHUS U MaTEPUAIOB?

Tema 10. MoHTax ¥ SKCILTyaTalus CUCTEM TEII0ra30CHA0KEeHHUS:

10.1 Kakue sTambl OpraHu3aldyd MOHTQXXHBIX Pa0OT BKJIIOYAIOT B ce0s MOATOTOBKA MPOEKTa U
COTJIaCOBaHUE C COOTBETCTBYIOLIMMH OpraHamMu?

10.2 Kakue paOoThI BBIMOJIHSIOTCS TP MOHTAXe CHCTEM OTOILJICHUS, Ta30CHA0KEHUSI, BEHTUIISIIUU
U KoHauIoHupoBanus? Kak obecrieunBaeTcst 6€301MacHOCTh B MPOLIECCE MOHTAXA?

10.3 Yto BKIIIOUAET B ce0sl MyCKO-HAJIaOoyHasi padoTa M BBOJ CHCTEMBI TEIIOTa30CHAOKEHUS B
AKCILTyaTau?

10.4 Kakum 00Opa3oM OCYIIECTBISICTCS OSKCILTyaTallds CHCTEM TEIUIOra30CHA0KEHUS, BKIIOYAs
TEXHUUYECKOE 0OCITYyKUBAHHE U PEMOHT 000pYyI0BaHUS?

10.5 Kakue wMepsl 0€30MacHOCTH CileIyeT COONIoAAaTh TpPU  IKCIULyaTallud  CHUCTEM
TEIIOra30CHA0KEeHHs, U KaK MPeA0TBpAaIllaTh aBapUHbIE CUTYalluu?

10.6 Kakme mOAXOABI HUCHONB3YIOTCA JUIS MOJEPHU3AIMM U  PEKOHCTPYKLUHUU CHUCTEM
TEIIOra30CHA0KEHUS C LENbI0 MOBBIMIEHUS UX 3()()EKTUBHOCTU U 3KOJOTHUYECKON O€30MacHOCTH?

Paznen 3. BeHTHWISINMOHHBIE CHCTEMbI  KOHAMIMOHUPOBAHME BO3AyXa

Tema 11. OcHOBBI BEHTHISIIMU U KOHAUITUOHUPOBAHUS:

11.1 Kakue rurueHn4eckiue OCHOBBI BaXKHbI TP MPOEKTUPOBAHUH BEHTUJISILITUOHHBIX CUCTEM?

11.2 Yto Takoe BO3AyXO0OMEH B TOMEIIECHUH, U KaK BRIOUPACTCS PACUYETHBIA BO3yX000MEH?

11.3 Kakue cymecTByroT crnocoObl OpraHM3allUU BO3AYyXO0OOMEHa, M YTO NpEeACTaBiseT coOon
cucTeMa BeHTWISIIUN?

Tema 12. Knaccuduxanus 1 npuHIUIE paOOThI BEHTHIILIUOHHBIX CUCTEM:

12.1 Yem xapakTepu3yrOTCs IPUTOYHBIE BEHTUIISIIIMOHHBIE CUCTEMBI, M KaK OHU paboTaroT?

12.2 Kakue (yHKIUHM BBITONHSIOT BBITSDKHBIC BEHTHUJISIIMOHHBIE CHUCTEMBI, U KaKHWe DJIEMEHTHI
BKJIFOYAIOT B CBOM COCTaB?

12.3 B yem 3aKiIr0O4arOTCS MPEUMYIIECTBA W HEJOCTATKH MPUTOYHO-BBITSHKHBIX BEHTHIIIIMOHHBIX
cucrem?

12.4 Kakue BUIbI MECTHBIX BEHTWISLIMOHHBIX CHCTEM CYIIECTBYIOT, M B KaKUX MOMEIICHUAX HX
IPUMEHSIIOT?

12.5 Yro o3HavaroT 00111€00MEHHbIE BEHTHIIALIMOHHBIE CUCTEMBI, M KaK OHH PacCUMTHIBAIOTCS?

12.6 Kak paboTaroT eCTeCTBEHHbIC BEHTHJISIIMOHHBIE CUCTEMBI, H KaKWe y HHUX MPEUMYIIECTBA H
orpaHuyeHus?
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12.7 Kakuie TUTIBI MEXaHHYECKUX BEHTHIIALIMOHHBIX CUCTEM CYIIECTBYIOT, U YeM OHH OTIIMYAIOTCS?
12.8 B xakux ciry4asix IpUMEHSIOTCSI KOMOMHUPOBAHHBIC BEHTUIISIITIOHHBIC CUCTEMBI?

12,9 Kakume tpeOoBaHMs, HOPMBI M TpaBWIa CYIIECTBYIOT [UIS aBapHUWHOW BEHTWIALUH H
MPOTUBOJIBIMHOM BEHTUJISALIU?

1210 T'me u KaKk WHCHONB3YyeTCAd TEXHOJOTMYECKas BEHTWISILMS, U KaK HPOEKTUPYETCS H
9KCILTyaTUpyeTCs JlaHHas cuctema’?

12.11 Kakue NpUHLMUIBI W TEXHOJIOTMH HCIIOJNB3YIOTCSA JJIS CHWIKEHUS DHEPronoTpeOsieHus B
BEHTUISIIIHOHHBIX CHCTEMax?

12.12 Kakue CcOBpeMEHHBIE TEXHOJIOTUM TPUMEHSIOTCS B OONAacTH BEHTWIALHH H
KOHAWIIMOHUPOBAHUS, M KaKWE TIPEUMYIIECTBA OHU UMEIOT?

Tema 13. AspoarHaMUYECKH pacyeT BEHTUIISILIMOHHBIX CUCTEM:

13.1 Kakue nenu 1 3a1auu penaer a3poJMHAMUYECKUNA pacyeT BEHTHIILIMOHHBIX CUCTEM?

13.2 Kakue oCHOBHBIE TapaMeTpPhbl UCIIOJIb3YIOTCS B a3pOJMHAMUYECKOM pacyeTe BEHTHIISLMOHHBIX
cucrem?

13.3 Kakume MeToapl a’pOAMHAMHUYECKOTO pacyeTa CYLIECTBYIOT, MU B KaKUX CIIydasiX OHH
PUMEHSIFOTCS?

134 B dyeM 0COOEHHOCTH a’pOJMHAMHUYECKOTO pAacyeTa MPUTOYHBIX M BBITSDKHBIX CHCTEM
BEHTWISALIUU?

13.5 Kakme ympomieHHbIE METOIBI a’3POJMHAMUYECKOTO pacyeTra MPUMEHSIOTCS IS MECTHBIX
BEHTWJISILIUOHHBIX CUCTEM?

13.6 Kak nmpou3BoauTCs pacyeT BO31yXOBOJOB U 3JIEMEHTOB BEHTUJISLIMOHHON CHCTEMBbI, BKIIOYAs
BBIOOp CEUEHMI U onpe/iesieHHe NOTepb JaBIeHUs?

13.7 Kak nmoaOuparoTcsi U pacCUMTHIBAIOTCS PEIIETKH, TU(PQPY30pbl U KIIanaHbl BEHTUISALMOHHBIX
cucrem?

13.8 Kakme mporpaMMHBIE CpEICTBA HCIONB3YIOTCS [UIA  ad3pPOJMHAMUYECKOTO pacyera
BEHTHJISIIIHOHHBIX CUCTEM, M KaK OHH ITPUMEHSIOTCS?

13.9 B uem 3aximouaercs KOPpPEKTHPOBKA pPE3YNbTAaTOB adpPOAMHAMHYECKOTO pacyera C Y4eTOM
peanbHbIX YCIOBUN AKCIUTyaTallii BEHTHIIALIUOHHON CHCTEMBbI?

Tema 14. [Ton6op 1 pacyetr 000pyO0BaHUS /ISl BEHTUISILIMOHHBIX CUCTEM:

14.1 Kak npousBoauTcs noa00p 000pyA0BaHUS JUIsl IPUTOUHBIX BEHTUIISILIMOHHBIX CUCTEM?

14.2 Kakwuie »11eMeHThI BEHTHIISIIMOHHON CHCTEMBI BKJITFOUAIOT BBIOOP THIIA U KOJMYECTBA BBITSKHBIX
BEHTHJISITOPOB, M KAK PACCYUTHIBACTCSI X MOUTHOCTH?

14.3 Kak onpenenstoTcsi XapakTepUCTUKU 000PYAOBAHUS TSI MECTHBIX BEHTHIISIIHOHHBIX CUCTEM?
14.4 Kakue ¢akTopbl yYUTHIBAIOTCS IpU 1oadope U pacuere o00pyAOBaHUS AJsi 00MIEOOMEHHBIX
BEHTHJISILIUOHHBIX CUCTEM?

14.5 Kakue TpeGoBaHuUS 1 HOPMBI COOJIIOIAIOTCS MIPH 10100pe 000pyI0BAHHUS AJISl IPOTUBOIBIMHOM
BEHTUJISILIK?

14.6 Kakum 00pazom ocymiecTBIseTCs BHIOOp M yCTAaHOBKA 000OpYNOBaHMS Ul aBTOMATU3ALUN U
JCTIeTYePU3alMY BEHTWISILIMOHHBIX CHCTEM?

14.7 Kakumu MeTo1aMU MIPOU3BOIUTCS OI00P M pacdyeT BEHTUISIIMOHHBIX CUCTEM C TOUKH 3PEHUS
SKOHOMHUYECKOM 3 pexTruBHOCTH?

14.8 Kak orieHMBaeTCsi CTOMMOCTb BJIaJICHUS M CPOK OKYITA€MOCTH BEHTHIISIIHOHHBIX CUCTEM?
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Tema 15. CoBpeMeHHBIE TEXHOJIOTHH B 00JIaCTH BEHTHIIALIUU U KOHAUIIMOHUPOBAHHMS:

15.1 Kakue mnpeumymiecTBa NPEAOCTABISAIOT HWHTEIUICKTYyalbHBIE CHUCTEMBl BEHTWIALUU |
KOHJIULIUOHUPOBAHUS?

15.2 Yem xapakrtepusyercss 3¢h()EKTHBHOCTH HUCIOJIB30BAHUS PEKYMNEpAlMM TEIla B CHUCTEMax
BEHTUISILIUM, U KaKU€ TUIIBI PEKYNEepaTOPOB CYIIECTBYIOT?

15.3 Kak paboTaroT TemioBble HACOCHI B CUCTEMAaX BEHTWISAIIMU U KOHAUIIMOHUPOBAHUS, U B UEM UX
9KOJIOTHYEcKas 3HAUMMOCTh?

15.4 Kakue TeXHUYeCKHUEe PEIICHHs MCIIONIBb3YIOTCS MPU MPUMEHEHUH COJIHEUHBIX KOJJICKTOPOB IS
HarpeBa BO31yXa B CUCTEMaX BEHTHIISALIUH?

15,5 Kakum o00pa3oM cuCTEMBI BEHTWIAINUUA C TEpeMEHHBIM pacxogoMm Bo3ayxa (VAV)
CHOCOOCTBYIOT ONTUMH3ALIMN SHEPronoTpedIeHus U KoM(popTa B MIOMELICHUAX ?

15.6 Kakum o6pazom o0opyayeTcs cucTeMa BEHTHISAIMK I YBIQXHEHUS W OCYIICHHS BO3/1yXa, U
KaK KOHTPOJUPYIOTCS TapaMeTpbl MUKpPOKINMaTa?

15.7 Kakumu MeTO/1aMU MOKHO CHU3HUTh YPOBEHb IlIyMa U BUOpAIMK B CUCTEMaX BEHTUIISIINH?
15.8 Yem xapakrepusyercsi pakenbHbIN BHIOPOC B CHUCTEMaX BEHTHIIALIUHU, U KaKUe CPaBHUTEIbHBIC
aQHAJIU3BI MOKHO MPOBECTH C TPATUIIMOHHBIMH CHUCTEMaMU?

15.9 Kak oGecrieunBaeTcsi O4MCTKA BO3AyXa OT IMBLIM U BPEIHBIX BEIIECTB B CUCTEMaX BEHTHIISALIUH,
¥ KaKue TUTBI (PMIIBTPOB CYIIECTBYIOT?

15.10 Kakume coBpeMEHHbIE MaTepHaibl W TEXHOJOTHMHM IPHUMEHSIOTCS TP IPOHU3BOJICTBE
000pyIOBaHUS IJIsl CHCTEM BEHTHJISIIIUK U KOHTUIIHOHUPOBAHUS?



