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AHHOTanMs K padoyeil mporpaMme JUCUMILIMHBI
«BeHTHIAAIUA»

JucuuminHa « BeHTunsiuusy npeiHazHaueHa Jijisi CTyICHTOB, O0y4aroluxcs
no  HampasieHuto  noarotoBku  08.03.01 CtpoutenbcTBo,  Npopuiib
«Temmora3zocHaOeHNE U BEHTUIISIINS.

HuctumiHa «BeHTusuus» BXOAUT B BapUaTUBHYIO YacTh Oyoka 1
Jucuunianael (MOIyNIM) Y4eOHOro IlaHa, SIBJsETCA 00A3aTENbHON JAUCIHUILIMHON
(b1.B.O/1.8). OOmiass TpymOEMKOCTh AUCHUILIMHBI COCTABJISIET 6 3a4eTHBIX
eauHuIl, 216 yacoB. Y4eOHBIM IJIAHOM MPEAYCMOTPEHBI JIEKIIMOHHBIE 3aHATHUs (32
yaca), MpakTUdeckue 3aHsaTusi (82 yaca), nmaboparopHble padboThl (32 yaca)
camocrosiTenbHas padbota (70 yacoB, BKIItOUAs MOATOTOBKY K 9K3aMEHY, KypCOBYIO
paboTy U KypcoBo# mpoekT). Jluciuruinia peanusyercs B 6-M U 7-M ceMecTpax.

JucuuminHa  O0a3upyeTcss Ha  3HAHUSIX, YMEHMSIX W HaBbIKax,
NPUOOPETEHHBIX B XOJAE€ U3Y4YCHHUS JUCHUIUIMH «Matematuka», «Dusukay,
«Xumus», «OCHOBBI apXUTEKTYpbl U CTPOUTENIBHBIX KOHCTPYKLHI», «MexaHuka
KUJIKOCTH U Ta3oBy, «TexHuuyeckass TepMoAMHAMUKa», « TeopeTnueckue OCHOBBI
TeroMaccoOMeHay, « TenmorazocHa0keHrue ¢ OCHOBAMHU TETIJIOTEXHUKI.

ConepxaHue TUCHUILUIMHBI OXBATHIBAET CIICIYIOIUM KPYT BOIIPOCOB:

- MapaMeTphl MUKPOKJIMMAaTa B MOMEIICHUSIX, 00eCIIeYMBaeMbIe CUCTEMaMu
BEHTWISILIUY;

- O0COOEHHOCTH TIPOCKTUPOBAHMS CHUCTEM BEHTWIAIIMU B OOIIECTBEHHBIX
3IaHUSX;

- KOHCTPYUPOBAHUE U MOHTAX CUCTEM BEHTHUJISIINU;

- 0COOCHHOCTH TMPOEKTUPOBAHUS CUCTEM BEHTWJIALMH MPOU3BOJACTBEHHBIX
3JIaHUH;

- a’panus ¥ CrenyaibHble BUIbl BEHTHIISIITUY;

- MPOTUBOTOXKAPHBIC TPEOOBAHMSI K CUCTEMAM BEHTUJISIINN;

- BBITECHSIOIIAs] BEHTHIISIIIUS;

-OCOOCHHOCTH  MPOEKTUPOBAHUS  CHUCTEM  BEHTWJISIHMM B YHCTBIX

MMOMEIICHUSX;



- HEOPTraHW30BaHHbIA BO31yXO000MEH B IOMEILIECHHUSIX.

Henb0 IUCUUIIIMHBL SABJISETCS: MNPUOOPETEHHWE CTYJEHTaMHU 3HAHMM
KOHCTPYKTHUBHBIX PEIICHHH W METOJMOJIOTMM IPOCKTUPOBAHUS BEHTWISLIUU
TPAKIAHCKMX W NPOU3BOJACTBEHHBIX  34aHUM.  VI3ydyeHWe  NPUHLUIIOB
peryaupoBaHus M IyTE€Hd COBEPILICHCTBOBAHUS CUCTEM BEHTUJISALMHU, OBJIAJICHUE
HaBbIKAMH Y  OCHOBaMHM NPO(ECCHOHATBHOTO  MPOEKTUPOBAHUS  CUCTEM
BEHTWISILIUU.

3agayamMu AucUMIVIMHBI « BeHTUIsMA» ABIIseTCS NOJArOTOBKA OakaiaBpa,
YMEIOIIETO PAaCCUUTATh COCTABILIOIIME TEIUIOBOTO PEXUMa TMOMENICHUM;
paccuMTaTh BO3AYILIHbIE OaJaHChl JJIS PA3JIMYHOIO BHJIa MOMEIIEHWI; CTPOUTH
BEHTWISILIMOHHBIE MPOIlecChl JI000ro HazHadeHus Ha [-d auarpamme; mpoBOAUTH
KOHCTPYKTHUBHBIE W a’pOJIMHAMHYECKHE pPACUeThl BEHTWIALMOHHBIX CHCTEM;
BbIOMpaTh 00OpPYI0BaHUE U MaTEpHalbl, OTBEYAIOIIUE YCIOBHUSIM O€30IIaCHOCTU U
HEepreTuueckoil 3((EKTUBHOCTH; MPOBOAUTH HCIHBITAHUE BEHTUIISILIMOHHBIX
YCTAHOBOK M PETYJIMPOBAHUE CUCTEM MEXAHUYECKOW U €CTECTBEHHON BEHTUIISILIUU.

JUis yCHemmHoro M3y4deHus: AUCUMIUIUHBI «BeHtunsauus» y oOywaromuxcs
JOJIKHBI OBITh COOPMHUPOBAHBI CIIETYIOIINE MPEIBAPUTENbHBIE KOMIIETEHIINU:

OIIK-1 - CHOCOOHOCTb UCIIOJIB30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX  JMCUUIUIMH B  NPO(ECCHOHATBHOM  J1eATEIbHOCTH,
INPUMEHATh  METOABl  MAaTreéMaTH4YeCKOro  aHaJIW3a M MaTEMaTH4eCKOIo
(KOMITBIOTEPHOT0) MOJIEIUPOBAHMSI, TEOPETHUUECKOTO U 3KCIEPUMEHTAIBHOTO
UCCIIEIOBAHUS;

OIIK-2 — cnocoOHOCTh BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIIHOCTbh MPOOJIEM,
BO3HUKAIOIIMX B XO0J€ MNPOPECCHOHATBHON MEATEIbHOCTH, NPUBICYb HUX IS
pelIeHus: COOTBETCTBYIOIINM (PU3NKO-MaTeMaTUYECKHI anmapar;

OIIK-3 — BrmameHWe  OCHOBHBIMH  3aKOHAaMH  I'€OMETPHUYSCKOTO
(dbopMUpOBaHUs, MOCTPOCHHUS] M B3aMMHOIO IMEpPECeUeHUs: MojeNel IMIOCKOCTH U
IPOCTPAHCTBA, HEOOXOAMMBIMHU JJIsl BBINOJIHEHMS U YTEHUs YEpTEXKEH 31aHuH,
COOPYKEHUH, KOHCTPYKLMMH, COCTaBJICHUS KOHCTPYKTOPCKOM JOKYMEHTAIlUU U

JIeTaJieu;



[1K-1 — 3HaHne HOpMaTHUBHOH 0a3bl B 00JACTH MHXKEHEPHBIX W3BICKAHUH,
INPUHIMIIOB TPOECKTUPOBAHUS 3JaHUM, COOPYKEHUW, WHKEHEPHBIX CHCTEM H
000py10BaHus, INIAHUPOBKU U 3aCTPOUKH HACEIEHHBIX MECT;

[IK-2 — BnameHue MeETOJaMU MPOBEACHUS WHKCHEPHBIX H3BICKAHUH,
TEXHOJIOTHEW NPOCKTUPOBAHUS JETAJIEM W KOHCTPYKIHMA B COOTBETCTBHM C
TEXHUYECKUM 3a/laHAEM C UCII0JIb30BAaHUEM YHUBEPCAIBHBIX U
CHEUATN3UPOBAHHBIX POrPAMMHO-BBIYUCIUTENBHBIX KOMIUIEKCOB U CHCTEM
aBTOMAaTU3UPOBAHHBIX TPOCKTUPOBAHMUS;

[IK-3 — cmocoOHOCTh  MPOBOAUTH  MPEABAPUTENBHOE  TEXHHKO-
HKOHOMHYECKOE 0OOOCHOBAHME MPOEKTHBIX PEUIEHUH, pa3padaThiBaTh NPOECKTHYIO U
pabouyl0 TEXHUYECKYIO TOKYMEHTalHI0, OQOPMIATh 3aKOHUYEHHBIE IPOEKTHO-
KOHCTPYKTOpPCKHE PaOOThl, KOHTPOJIUPOBATH COOTBETCTBUE pa3padaThIBAEMbIX
IIPOEKTOB M TEXHUYECKOM JOKYMEHTAIMM 33JaHUI0, CTaHAapTaM, TEXHUYECKUM
YCIIOBHSIM M IPYTUM HOPMAaTHUBHBIM IOKYMEHTaM;

[IK-4 — cnocoOHOCTh yY4YacTBOBATh B MPOEKTUPOBAHUM M M3BICKAHHUH
00BEKTOB MPOPECCUOHANBHOM 1€ATEIbHOCTH.

B pesynpraTe uW3yyeHUs JAHHOM JAUCHUIUIMHBL Yy  OOyYaroIIMXcs
bopMUPYIOTCS  CeAyIoIUe oO0menpodeccuoHaibHble W IPoQeccroHaIbHbBIC

KOMITETCHIIUU (DJIEMEHTHI KOMITETCHIINMN )

Koa n ¢popmyanpoBka Jtanbl GOpMHPOBAHUSA KOMIIETEHIIMHU
KOMIIeTEeHIIHH

HOpMaTUBHYIO 0a3y B o0jacTu
WH)XEHEPHBIX U3BICKaHUM,
MIPUHIINAIIOB TPOEKTUPOBAHUS 3/IaHUN,
COOpY>KEHHH, MH)KEHEPHBIX CUCTEM U
000pyI0BaHus, TFITAHUPOBKHU U
3aCTPOIKM HACEJIEHHBIX MECT.

3HACT

OIIK-8 HCIIOJIb30BATh HOPMATUBHEIE

- YMEHHE UCII0Ib30BATh HOPMATUBHBIE MIPaBOBBIE JIOKYMEHTHI B

IIPaBOBBIE TOKYMEHTHI B ymeer npoecCHOHATBHOM 1eATebHOCTH,
poeCCHOHATILHOMN 1eATeNbHOCTH (dhopMynpoBaTh U pelaTh 3a7auu B

o0actu BCHTUJIALINH.

HAaBBIKAMU IIPOCKTUPOBAHMS, HAJIAKH
U DKCIUTyaTallu¥ CUCTEM BEHTWIALUU
3IaHUN IPakIaHCKOTO U
IIPOMBIIIJIEHHOTO Ha3HAYECHUS.

BIagceCT




HOPMAaTUBHYIO 06a3y B 00JacTH
NPOCKTHPOBAHUS 3[aHUH H

3HAeT COOPYKEHHM, UHKEHEPHBIX CUCTEM,
o0ecreunBaIIUX MapaMeTphl
KJIMMaTa IMOMEILCHUH.
paccurTaTh BO3IYIIHbIC OaTaHChI IS
IK-1 Pa3JIMYHOTO BU/1A TOMEIICHHIA;
— 3HaHUE HOPMATUBHOMN 0a3bl B 00JacTu CTPOUTH BCHTUIINMOHHBIC IIPOLCCCHI
VMH)KEHEPHBIX U3BICKAHUM, IPUHLIAIIOB ymeer mo0oro HasHavenus Ha I-d
MIPOEKTUPOBAHUS 3/1aHUN, COOPYKEHHUI, AuarpaMMe; IIpoBOANTH
WH)KEHEPHBIX CUCTEM U 000PYIOBaHUS, a3pOANHAMHUYCCKHUEC PACICThI, CUCTEM
IJIAHUPOBKHU U 3aCTPOMKHU HACEIEHHBIX BCHTUJIAILIM K.
MecCT METO/IAMH pacyeTa MUKpPOKJIMMaTa
IIOMEIICHHM, B TOM YHUCIIE U
KOMITbIOTEPHBIMH.
BIIAJICET
0COOEHHOCTH YCTPOICTBa CUCTEM
IK-3 BEHTHJIALINH, U OCOOEHHOCTH
— CIOCOOHOCTH MPOBOIUTH 3HAET MPOEKTUPOBAHUSA JIJIS 3AaHU I
MPEIBAPUTENBHOE TEXHUKO- TPAXKJAHCKOTO U MPOMBIILIIEHHOTO
HKOHOMHUYECKOEe 000CHOBaHHME MPOEKTHBIX HAa3HAYCHMUS.
penieHui, pa3padaTbIiBaTh MPOCKTHYIO U paboTaTh ¢ MPOEKTHO-CMETHOM
pabouyro TEXHUUYECKYIO JOKYMEHTAIIHIO, . .
0(pOpMJIIATH 3aKOHYEHHBIC TPOCKTHO- ymeer AOXYMEHTALIMEH COOTBETCTBYIOMACH
poUITI0 JaHHOW TUCIUILTAHEI.
KOHCTPYKTOpPCKHE paboThl,
KOHTPOJINPOBATh COOTBETCTBUE HaBbIKaMU pacyeTa u nojadopa
pa3pabaTbIiBaeMbIX MPOEKTOB U 000py/IOBaHUsl CUCTEM BEHTUJIISIIUH,
TEXHUYECKOW JTJOKYMEHTAIMH 3aJaHUIO, BITazICeT METOAAaMH OIIPEIECIICHUS

CTaHJapTaM, TEXHUYECKUM YCIIOBHUAM U
JPYTUM HOPMAaTHBHBIM TOKYMEHTaM

JHEPreTUYECKON U TEXHUKO-
SKOHOMMYECKOH 3(pPeKTHBHOCTH
IPUMEHSEMBIX PEILICHUM.

I[J'ISI (bOpMI/IpOBaHI/IH BBIICYKAa3aHHBIX KOMH@TCHHI/Iﬁ B paMKax JUCHHUIIJIMHBI

((BCHTI/IJISII_II/ISI)) INPHUMCHAIOTCA CICAYIOMINE MCTO/AbI aKTUBHOTO/ HHTCPAKTUBHOT'O

O6y‘ICHI/I$[Z aHaJIn3 KOHKPETHBIX CHTyaHHﬁ, JICKIUA-BU3YyaIn3alus.

I. CTPYKTYPA U COJEP)KAHUE TEOPETUUYECKOM YACTHU

KYPCA

Cemectp 6

Pa3nen 1. BBeieHne B Kypc «BeHTHISIIIAWY. (2 yaca).

Tema 1. Kuaccupuxanmsa cucrem BeHTHiasuuu (1 yac). OcHOBHbIE

MOHATHUA W OIPCACICHHUC CHUCTCM OpraHu3alliid MHKPOKJIHMMAaTa B ITOMCHICHHH.



TpeOoBaHus, NpeaBABIAEMbIE K CHUCTEMaM OpraHU3allMd MUKPOKJINMAaTa B
MOMEIICHHUSAX 3[aHUi pa3nuuHoro HaszHadeHWs. Kmaccudukamms crmocoOoB
BEHTUJIMPOBaHUA. BapruaHThl CUCTEM BEHTHIISILIUM.

Tema 2. IlapaMeTpbl MUKPOKJIUMATA B NOMEILICHUAX, 0o0ecreunBaeMbie
cucreMamu BeHTHJIsinMH (1 yac). HopMatuBHbBIE mapaMeTpbl HAPYKHOTO BO3AyXa
U8 TPOEKTUPOBAHMSI  CHUCTEM  BEHTWISIUMM. (CaHUTapHO-TUTUECHUYECKHUE
TpeOoBaHUS K cucTtemMaM BeHTWIsnuU. Kraccudukanus paboT 1O CTeNeHu

TsKecTH. OnTUMAaNbHBIC U AOITYCTUMBIC TCMIICPATYPHO-BJIAJKHOCTHBIC YCIIOBH:.

Paznen 2. Oco0eHHOCTH NPOEKTHPOBAHMS CHCTEM BEHTHJISUMH B
001IeCTBEHHBIX 37aHusAX (16 yacos).

Tema 1. Bpeannblie BbiesieHNnsi B IOMeNIeHUsIX 001IecTBeHHbIX 31aHuii (1
yac). Knaccudukanuss BpenHbIX BblJIeJICHUN. BplneneHue yriekucioro rasa,
TEIUIO- W BJIATOMOCTYIUIEHUS OT JroAe. TemnonocTyrsieHuss OT COJIHEYHOU
paguanuu. PacdeTr BbIFeTCHUS BPEIHOCTEM B TMOMEIICHUSIX CTOJIOBBIX M Kade;
Pacuyer BblIENEHHMS BPEOHOCTEM B 3pUTENBHBIX 3aiax; Pacuer BplaeneHUA
BpPEAHOCTEN B CIIOPTUBHBIX 3aj1ax; PacyeT BbiieIeHUs! BpeAHOCTEN B OacceiiHax.

Tema 2. [TapaMeTpbl, XapaKTepU3yIIHe COCTOSIHHE BEHTUISALMOHHOIO
BO31yXa. OcobenHocTu NMOCTPOEeHMsI NMPoLeccoB U3MEHEeHUs
TEIVIOBJIAKHOCTHOIO COCTOSIHMS BO3ayxa Ha I-d nmarpamme /i moMemeHu
o0miecTBeHHbIX 3MaHMii (2 uyaca). TemrocoaepkaHue, TeMIEpPATypa,
BJIArOCOZEpKaHUWE, OTHOCUTEIbHAS  BJIAXHOCTb, MapUUalIbHOE  JaBJICHUE.
TennoBIa)XHOCTHOE OTHOIIEHHE. YTJIOBOW KO3(P(GUUUEHT Jydya Mpolecca.
[Iporiecchl HarpeBa U OXJIAXKICHUS BEHTUJISIIMOHHOTO BO3/IyXa U UX OTOOpakKeHHE
Ha |-d auarpamme. CMelieHre JBYX MOTOKOB BJIAXKHOTO Bo3ayxa. OToOpakeHue
Ha |-d nmarpamme THUIIOBBIX TPOIECCOB OOpPaOOTKM BO3AyXa B BEHTKaMepax
CUCTEM BEHTUJISIIIUU OOIIECTBEHHBIX 3TaHHM.

Tema 3. Pacyer pacxoga uM TeMmepaTrypbl MPHUTOYHOI0 BO31YyXA.
Bo3aymnbiii 1 TemnoBod OajlaHC MOMeNleHUH OO0IECTBEHHBIX 31aHuil (2

yaca). CriocoOsI ornpesiesieHrs Bo3JyX000MEHOB MTOMEIIICHHI: TT0 N30bITKaM SIBHOM



TEIJIOTHI, 110 U30BITKAM ITOJHOM TEIIOTHI, 110 BJIATOBBLIACICHUIM, 110 MUHUMAIBLHO
TpeObyeMoMy BO3IyXO00OMEHY, IO M30BITKAM YTJIEKHCIIOTO Ta3a U IPYTUX BPETHBIX
BellecTB. Bo3aymiHpIA U TEIIOBOM OalaHC TOMEIIEHUN OOIIECTBEHHBIX 31aHUM.
Pacuer pacxoaa u TeMnepaTypsl HPUTOYHOTO BO3yXa.

Tema 4. Il puyHIMNITAIBbHBIE CXeMbI CHCTEM MEXAHUYECKOW BEHTWISIIIUN B
o0IecTBeHHbIX 3AaHMsAX (2 w4yaca). I[IpuHIUNHAIBHBIE CXE€Mbl CHUCTEM
MEXaHMYECKON BEHTUJISALNYU B MOMEMICHUSAX CTOJIOBBIX U Kade; [[puHimnuansHubie
pelIeHUsT CHUCTEMbl MEXAaHWYECKOW BEHTWJIALIMM B  3PUTEIBHBIX  3ajax;
[IpuHIMOIMATBHBIE PEIICHUSI CUCTEMbl MEXaHUYECKON BEHTWISIIIUU B CIIOPTUBHBIX
3anax; [IpuHIMNUATBHBIE PEIICHUS CUCTEMbl MEXaHMYECKON BEHTWIALMU B
OacceliHax.

Tema 5. OcHOBHOE 000pyI0BaAHUE CHCTEM 001I€00MEHHOM BEeHTHISIIIUN (2
yaca). [IpuTO4HO-BBITSDKHBIE PELICTKH, HMX KOHCTPYKUMH. Bo031yXoBOIbI,
TPOMHUKH, OTBOBI, IIMOEPHI, 3aCJTOHKH, TIEPEXOIbI, COSAUHUTEIbLHBIC AJIEMEHTHI.
CoBpeMeHHbIE MPUTOYHBIE W BBITSDKHBIE YCTAHOBKU. BeHTUNATOPBI, (PUIBTHI,
KaJIopudepbl, ITYMOTTYIIATEIIH.

Tema 6. AdpoguHAMHYECKHH PacyeT CHCTEM MeXaHUYeCKOH BEHTHJISIIIUN
(2 wac). OcHoBHbBIE TOHATHA. Pacnpeenenue JaBaCHUA B CHCTEMAaX BEHTHIISAIIHH.
AdpOJIMHAMUYECKHUM pacyeT CUCTEM BEHTUJIALIUU.

Tema 7. BbiOop u mnoadop Bo3ayxopacnpenenureaeid (1 uyac).
O6ocHOBaHHE BBIOOpPA CXEMBI BO3JYXOpPACHIPEACICHUS BHYTPH ITOMEIICHHUS.
KOHCTpyKTHUBHBIE OCOOCHHOCTH BO3AYXOPACHPEACIUTENICH Uil Pa3HbIX CXeM
BO3ayxopacnpenenenus. [logdbop BozayxopacnpeaenuTeneil mo JaibHOOOMHOCTH,
IIyMy U TEMIIEpaType B IPUTOUHOMN CTpYE.

Tema 8. EctecTBeHHast BEeHTHJIALIUSA | 0CO0E€HHOCTH eé
ajpoarMHaMuuecKkoro pacdera (1 gac). BiusiHue pazHOCTH TNIOTHOCTENW BO3AyXa.
TumoBele CXEMbl CUCTEM €CTECTBEHHOW BEHTWIALNMU. PacdyeT BO31yXOBOJOB
CHUCTEM BEHTUJISIIUM MPU €CTECTBEHHOM MO0y KICHUH.

Tema 9. Pexynepaums Bo3ayxa. Buabl pexkynepatopoB u HX

dppexTuBHOCTL (1 4ac). [lonsarue pekynepauuu Bo3ayxa U 3(DPEKTUBHOCTU



pexyneparuu. [lmactuH4aTeie TEIOOOMEHHHWKH. POTOpHBIE TETIOOOMEHHUKH.
BoasHbple UUPKYJISIIMOHHBIE CHCTEMBI. TemoBbl TpyObl. TemmoBble HACOCHI.
TernnoBele kamepsl. JIluHaMudecKas TETIOU30JISIIIU.

Tema 10. Bbopnb6a ¢ mymMoM W BHOpaNUsIMH B BEHTWIAIMOHHBIX
ycranoBkax (1 wac). 3ByKk W ImyMm, HUX mpupoga U ocobeHHocTH. [lytm
pacnpoctpaneHuss myma. HopmupoBanue 1mrymMoB. (OCHOBHBIE TOJOXKEHUS
AKyCTHYECKOTO PacyeTa BEHTWJIALIMOHHBIX CUCTEM. MeponpusiThs N0 CHUXEHUIO
YPOBHEM 3BYKOBOTO JaBieHUs. BUOpOU30s1IHsa BEHTHIIAIIMOHHBIX YCTAaHOBOK.

Tema 11. Ilyckonanamounnie padorsl (1  yac). Hcnowitanue
BCHTWJIALIMOHHBIX  YCTAHOBOK. PerynmpoBaHne CHCTEM MEXAaHUYECKOM U
€CTECTBEHHON BEHTWIALIMU. DKCIUTyaTalusi CHCTEM BEHTHIISALINU.

Cemectp 7

Paznen 3. Oco0eHHOCTH TIPOEKTHPOBAHMS CHCTEM BEHTWJISALHHN
npou3BoaAcTBeHHbIX 31aHuii (10 yacos).

Tema 1. OOmme caHWTapHO-TMIMEHHMYeCKHe TpPeOOBaHMA B BO3AYXYy
padoyeil 30HbI B IOMEILIEHUAX MPOU3BOJACTBEHHBIX 31aHUil. OCHOBHbIE BH/IbI
BpPeIHbIX BbIJEJECHUIl W HUX BO3JeHCTBHE HA OpraHm3M 4ejoBeka (1 wuac).
HopmupoBanue mapameTpoB Bo3ayxa paboueit 30Hbl. Karteropum pabor B
OTHENbHBIX 1lexaX. OCHOBHBIE BUAbI BPEIHBIX BBIICICHUN U UX BO3JCHUCTBUE Ha
opraHu3M uenoBeka. Kparkasi xapakTepuCTHKa ra3oB M MapoB, HauboOJee 4acTo
BCTPEYAIOIINXCS B BO3YX€E IMPOU3BOICTBEHHBIX IIOMELICHUM.

Tema 2. OnmnpenejsieHne BpeaHbIX BbIIEJEHHH B  MOMEIIEHHUSX
NMPOU3BOACTBEHHBIX 3MaHuM 1 yaca). TennonocTyruieHus: OT
AJIEKTPOIBUTATENICH W MPUBOJUMOTO UMH B JIEUCTBHE 00OPYIOBAHMS; OT HATPETHIX
MOBEPXHOCTEH 000pYy0BaHUS; OT MEYeil; IpU CBapKe; OT HArpeToil MOBEPXHOCTH
BOJIbI, OT HEHW30JIUPOBAHHBIX TPYOOMPOBOJOB, OT OCBETHTEIBHBIX MPUOOPOB.
3aTpathl Tera Ha HarpeB MaTepuajoB W Ha o0orpeB TpaHcmopTta. [loctyrieHus
BJIaru. BpineneHne BpeOHBIX BELIECTB: NPU 3apsSAKE aKKyMYJSTOPOB; IpHU
CBOOOJHOW KOHBEKIIMM, TPHU BBIHYKJICHHOW KOHBEKIIMH, Yepe3 HEIIOTHOCTH

arIaparypsl u pr60HpOBO,ZIOB, HaxoosAmuXxcs moa AaBJICHHUEM,; IIPHU OKPAaCOYHBIX



paborax; mpu paboTe ABUTATENCH aBTOMAIIHMH, B II€XaX MOKPBITUS METAJUIOB.
OnpeneneHne KOJMYECTBA MU B MEXaHOCOOPOUYHBIX U J1I€pPEBO0OpA0ATHIBAIOIINX
exax.

Tema 3. MecTHast BbITSKHAA BeHTWIAUUA. [IpumMepbl MeCTHBIX 0TCOCOB,
onpenejenue od0bemMa BBITSLKKH (1 waca). [1oMHOCTBIO  OTKpBITBIE OTCOCHI:
30HTBI, OOPTOBBIE OTCOCHI, MAHEIIM PAaBHOMEPHOTO BcachiBaHMs. [10IyoTKphITHIE
OTCOCHI: BBITSDKHBIC ITKa(bl, OKpPACOYHBIE KaMEphl, YKPHITUS NIIU(OBATLHBIX H
MOJIUPOBAIBHBIX CTAaHKOB. [10MHOCTBIO YKpBITBIE OTCOCHL. OmnpeneneHue o0bEMa
MECTHOM BBITSKKU B OTJICTIbHBIX II€XaX MPOU3BOACTBEHHBIX 3/IaHUM.

Tema 4. MecTHasi IPUTOYHAS BEHTWISINUA. Bo31ylIHO TeruioBbie 3aBeChI
(1 gac). Bo3aymsble Tyniy U UX KOHCTPYKTUBHBIE pelieHus. Bo3AyIIHO TerioBbIe
3aBEChl: 3aBEChl IIMOEPHOr0 THUIIA, 3aBEChl CMelMBaroiiero Tuma. OCHOBHbIC
IIOJIOKEHHUSI pacyeTa BO3yIIHO-TEILUIOBBIX 3aBEC.

Tema 5. Bo3aymHblii HW  TemaioBod  0ajaHC  MOMeEHIEHHH
NMPOU3BOJACTBEHHBIX 31aHMid. Pacdyer pacxoga u Temmeparypbl NPHUTOYHOIO
Bo3ayxa (1 wac). BosmymHbli W TemioBod OajaHC B OTACIBHBIX IIeXax
MIPOU3BOJICTBEHHBIX 37]aHU: B COOPOYHO-CBAPOUHBIX I[€XaX, TEPMUUECKUX I[€XaX,
epeBo0OpadaThIBAIOIIUX I€XaX, OKPACOYHBIX II€Xax, Trapakax M CTaHIMSIX
TEXHUYECKOTO OOCTY>KMBAHHS TPAHCIOPTHBIX cpeAcTB. OmpeneneHue pacxoaa u
TEMIIEpaTypbl MPUTOYHOIO BO3AYyXa C IOMOIIBK) YPAaBHEHHH BO3AYIIHOTO H
TEeIJI0BOro OanaHca.

Tema 6. IIpuHMNIIMAIBbHBIE CXeMbI CHCTEM MEXAHUYEeCKOM BEHTWISIIIUU B
Npou3BOACTBeHHbIX 3AaHusXx (1 wac). [IpuHUMNUANbHBIE PEHMICHHUS CHUCTEM
BEHTWISAIIUA COOPOYHO-CBAPOYHBIX I11€XOB; [IpHHIMMIHMANIBHBIE PEIICHHUS CUCTEM
BEHTWISAIIMM  TEPMHUUECKUX  11ex0B; [IpuHIMNUaIbHBIE pelIeHUus  CHUCTEM
BeHTWISAIIUUA  JIepeBoOOpabaThBaOMUX 1eX0B; [IpuHIMNUATBHBIE peIeHUs
CUCTEM BEHTWISIIMM OKPACOYHBIX 11€XOB; [IpuUHIUMNUAIBHBIE PEUIEHUS CHUCTEM
BEHTWISILIUA TOMEIICHU rapakeil M CTaHIMA TEXHUYECKOTO OOCTyKUBaHUS

TPAHCIIOPTHBIX CPE/ICTB.



Tema 7. Bo3ayuinblie cTpyu, ux Buabl. PacueTnnie 3aBucumoctu (1 4gac).
OOmasi XapakTepuCTUKAa NPUTOYHBIX CTpyH. CXeMbl CTpyd MpU pa3IU4HbIX
crocobax mojadyud Bo3ayxa. PacueTHble 3aBUCMMOCTH [Jisi HA4YaJIbHOTO ydacTKa
CTpyH: IJMHA HAYaJbHOI'O Y4acTKa [0 TEMIIEPAType, CKOPOCTU U KOHUEHTpPALUH
BpPEJHBIX BEIIECTB; MaKCHUMallbHas CKOPOCTh M HW30BITOYHAS TeMIiepaTypa.
PacuerHble 3aBUCMMOCTH JJIsI OCHOBHOIO y4YacTKa MPUTOYHBIX CTPYil:
MakCUMalbHasi  CKOPOCTb M pa3HOCTh  TEMIEeparyp; T[eoMeTpHYecKas
XapaKTEePUCTHUKA; TEKYIIUA KpUTEpUi Apxumena u ap.

Tema 8. Tunbt BO3yXOpacipeaeJauresaeH. Pacuer
BO3JyXopacnpeaeJauTeie. Bo3nyxoBoabl PAaBHOMEPHOM paszaaum,
PABHOMEPHOr0 BcacbiBaHMs U nepdopupoBanHbie Bo3ayxoBoabl (1 wac).
Turbl BO3/1yXOPACIPENCIIUTEIICH. IlocnenoBaTenbHOCTD pacuera
BO3lyXopacnpenenureneid. Pacuer Bo3ayxopaclpeaennrens, Ha IpuMepe 1o auu
BO3/lyXa CBEpPXY BHHM3 HACTWIAIOIIMICA Ha IOTOJIOK CTPYsSMH. B031yXOBOIBI
pPaBHOMEpPHOW  pa3layd, pPAaBHOMEPHOIO  BcachlBaHWs, MepPOpUpOBaHHbBIC
BO3/lyXOBO/Ibl, OCHOBHBIE ITOJIOXKEHUS UX pacyeTa.

Tema 9. Cucrembl acnupauuu U nHeBmoTpancmopra (1 uac). O6mme
CBEICHUA U TOHATUA. KOHCTpYKTHBHBIE pelIeHHs. | uapaBIuyecKuii pacuer
CUCTEM aCIUPALMU U THEBMOTPACIIOPTA.

Tema 10. OuyucTka  BeHTWISLUUOHHOIO  BO3AyXa IOMELICHHH
npou3BoAcTBeHHbIX 31aHmii (1 yac). HopmaTtuBel BRIOpOCa BpeIHBIX BEIIECTB B
atmMocepy. Mcrounuku 3arpsizHeHuil. OCHOBHBIE TOJIOKEHMSI — pacuera
paccenBaHMs BpeHbIX BbIOpocoB. Kiaccudukaius o0ecnbuUIMBalONIIMX YCTPONUCTB

U XapaKTepucTrka ux aeicteus. [logdop meuieyaoBuTenei u GuiIbTpos.

Pa3nen 4. Aspauusi ¥ cnenuaJibHble BHAbI BeHTHIsAIHUH (4 yaca).

Tema 1. Adpauus noMeleHuii npoMplinieHHOro 3aaHu (1 yac). Obmactu
npuMeHeHus: alsparuu. CrnocoObl pacuera a’paluu: OJHOIPOJICTHBIC 3JIaHUS;
JBYXIIPOJIETHBIC 3/IaHUS, TPEXIPOJIETHBIE 3JAHUSI CO CPEOHUM «XOJOIHBIMY

NpOJIETOM; TPEXNPOJETHBIE 3JaHMS, B KOTOPHIX BCE TMOJETHI TOPSYHE,;



IBYX3TaXHbIE 3maHus; 3aaHus. OOOpyJOoBaHHBIE MECTHOH MEXaHHYECKOU
BeHTWIsIIMEH. KOHCTpYKTHBHOE 0OpMIICHHE adpallMOHHBIX YCTPOMCTB.

Tema 2. ABapmiinasa BeHTHIsiuMsi. IIporuBomokapHbie TpeOOBaAHUA K
cucremaM BeHTwiIsuuu (1 wuyac). Ilonstue aBapuiiHOW BEHTWISUUU U
HOPMATHUBHBIE TPEOOBAHMSI MPEBSIBISEMbIE K CUCTEMaM aBApUWHON BEHTUJISAIUU.
[IpoTtuBonoOXkapHbie TPeOOBaHUA K CHUCTEMaM BEHTHIALMU. YJAJICHHE JbIMa MPHU
M0XKape WX KOPHIOPOB WM XOJUIOB. YJallCHWE JblMa HEMOCPEICTBEHHO W3
IIOMEIICHUNA, B KOTOPBIX IMpou3olen noxap. IlpuroyHas mnpoTUBOABIMHAS
BEHTUJIALIUSL.

Tema 3. BbITecHsomas BeHTWIsANUA.  PexomeHpanum 1o
NPOEKTUPOBAHUIO BbITecHsilomed BeHTw asinun (1 4ac). OGmactu Haumbomee
s dexTrBHOTO MpUMeHEeHUs. TepMUHBI U yCIIOBHBIE 0003HaueHMs. KOHBEKTHUBHBIE
IIOTOKM — JIBUTATENIM BBITECHAIOIIEH BEHTWIALMU. Bosmyxopacrpenenurend.
biiok-cxema npoueaypsl NpoeKTupoBaHus. PacueTHble 3aBUCUMOCTH.

Tema 4. YUncrbie nomemenusi. Oco0CEHHOCTH NMPOCKTHPOBAHUA CHCTEM
BEHTHJISIIMUA B 4HCThIX mnomemenusix (1 wac). Knaccudukamus dYuCTBIX
nomenieHnii. McTouHukn MHKpo3arps3HeHuil. MeToabl oO0ecnedeHHs] YUCTOTHI.
KOoHCTpyKTUBHBIE pEHICHUS CUCTEM BEHTWISLUUM B UHUCTBIX ITOMEIICHUSX.
CucTteMbl TOATOTOBKM BO3AyXa JJIA YUCTHIX nomemieHud. KoHTponas mapameTpoB

BO3AyXa B YMCTBIX ITIOMCIICHUAX.



Il. CTPYKTYPA M COAEP)KAHUE MIPAKTUYECKOHN YACTH
KYPCA
IIpakTH4eckue 3aHATHS.
CemecTtp 6

Tembl npakTHYeCKUX 3auaTuii (54 yaca).

Tema 1. OmnpeneneHue pacuyeTHBIX IapaMeTPOB MHUKPOKIMMAara B
MIOMEIIICHUSIX OOIIECTBEHHOTO 3/1aHus (4 yaca).

[Iman 3aHsTHS.

1. OnpeneneHrne HOPMATHBHBIX IMapaMETPOB HApPYKHOTO BO3ayXa JIs
MIPOCKTUPOBAHUS CHCTEM BEHTHIISIIHH.

2. OmnpeneneHre CTENEHU TSKECTH padOT B paCUETHBIX MTOMEIICHUSX.

3. HaxoxaeHue JomyCTUMBIX TeMIEPATyPHO-BIAXKHOCTHBIX YCIIOBUM.

Tema 2. Pacuer pacxoga W TEMIEpPATypbl MNPUTOYHOIO  BO3IyXa.

CocraBneHue BO3IYIIHOTO M TEIUIOBOrO OajaHC MOMEIICHUN OOIIEeCTBEHHOTO
3manus (8 4acoB).

[Lman 3aHsTHS.

1. Onpenenenne TpeOyeMoro pacxoja BO3AyXa MO M30bITKAM SBHOM
TEIUIOThI, N0 W30bITKAM TMOJHOW TEIUIOTHI, IO BJIATOBBIACICHUSIM, IO
MUHUMAJILHO TpeOyeMOoMy BO3yXOOOMEHY, MO H30BITKaM YTJIEKHUCIIOTO
raza v Ipyrux BPEIHbIX BEIIECTB.

2. CocraBiieHHE BO3YIIHOTO U TEIJIOBOTO OajaHca pacYeTHBIX MOMEIISHUM
OOIIECTBEHHBIX 3TaHUM.

3. Pacuer pacxoja u TeMneparypbl IPUTOYHOTO BO3AYXa.

Tema 3. CocraBiieHHE CXEMAaTHYHOIO PEIIEHUS CUCTEM MEXaHUYECKOU

BEHTHUJISILIMK B OOIIECTBEHHOM 3/1aHUH (6 4acoB).

[Liman 3aHsTHS.

1. CocraBieHne cXxeMbl CUCTEM MEXaHWYECKOW BEHTHJIAIMHA B MOMEIICHUSIX
CTOJIOBBIX U Kade.

2. CocTaByieHHE CXEMBbI CHCTEMbl MEXaHUUECKOW BEHTUJISIIUN B 3PUTEIHHBIX

3ajiax.



3. CocraBiieHHE CXEMbl CHCTEMbI MEXaHMUECKOW BEHTUJISIIUU B CIIOPTUBHBIX
3aJax.

4. CocTaBjeHHE CXEMbl CUCTEMbI MEXaHUYECKON BEHTUJISIIIMU B OacceiHax.

Tema 4. AdponHaMHYECKUI pacdeT CUCTEM MEXaHWYECKOW BEHTHIIINH (8

4acoB).

[1man 3aHsTHS.

1. TlocTpoeHne aKCOHOMETPUUECKUX CXEM CUCTEM BEHTUJIALINHU.

2. Paznenenue cucteM BEHTWISILIMM HA PACYETHBIC YUACTKHU.

3. AdpoanHAMHUYECKUN PacUeT CHCTEM BEHTUIISAIIHM.

4. OnpeneneHue HEBSI3KUM TOTEPh JABJICHUS Ha TMapajuleibHBIX BETKax
CUCTEMbI BEHTWJISIIUU, CBEICHUE HEBSI3KU K MUHUMYMY.

Tema 5. PacueT cucTteMbl eCTECTBEHHOW BEHTHIISIIAHA (6 4acoB).

[Iman 3aHsTHS.

1. CocraBieHue CXeM CUCTEM €CTECTBEHHOW BEHTHIISIIIUH.

2. Pacder BO3IYyXOBOJOB CHCTEM BCHTWISAIMA TIPH  ECTECTBEHHOM
OOy ICHHH.

Tema 6. IlonOop ocHOBHOro 00OpYyAOBaHUSA JIsI CUCTEM OOIICOOMEHHOM

BEHTHJISAIIMH OOIIIECTBEHHOTO 3/1aHus (8 4acoB).

[Iman 3aHsTHS.

1. ITonGop HapyKHBIX BO3yX03a00PHBIX PEIIETOK.

2. Ilon6op ¢puasTpOB.

3. [Tox6op OTCEeUHBIX KIanaHoB.

4. ITonOop MIyMOTTYIIUTEIICH.

5. Ilox6op kanopudepos.

6. [Ton6op BEHTUIIATOPOB.

Tema 7. IIpoekTupoBanre NpoOTUBOALIMHON BeHTWIALMH (10 yacos).

[Inan 3aHsTHS.

1. Pacuet cuctem u nogoop 000py0BaHUS ISl IBIMOYJATICHHUS.

2. Pacuer cucrem u mombop oOOpymOBaHHS [JIi KOMIIECHCHUPYIOMIEH

MMOJaYH.



3. Pacuet cuctem u mogbop 000pyI0BaHUS IS TOAIIOPA BO3AyXa.
Tema 8. [IpaBuna opopmienus padboueii JokyMeHTauu (4 Jaca).
[1man 3aHsTHS.
1. Ilpumepsl  odopmiieHHST  OTACIBHBIX COCTaBHBIX  Y3JIOB  CHCTEM
BEHTHUJISIIIHH.
Cemectp 7

TeMbl MpakTHYECKHX 3aHATHH (28 YacoB).

Tema 1. OnmnpexneneHue pacuyeTHBIX TapaMEeTPOB MUKPOKIMMATra B
MTOMEIIEHUSIX MPOX3BOACTBEHHOTO 31aHus (2 yaca).
IIman 3aHATHA
1. OmnpeneneHne HOPMATUBHBIX IIapaMETPOB HAPYKHOTO BO31yXa s
MIPOCKTUPOBAHUS CUCTEM BEHTHUJISLIUM.
2. OmpeneneHne KaTeropuii paboT B OTJEIBHBIX [EXaX.
3. HaxoxneHne HOpPMATHBHBIX TIIapaMeTpPOB BO3ayXa paboueld 30HHI,
COOTBETCTBYIOIINX KaTEropusiM padoT.
Tema 2. Pacuer BpeaHbIX BBIICICHUN B MOMEIIEHUSX MPOW3BOACTBEHHOTO
3nanus (3 Jaca).
IIman 3aHATHSA
1. OmnpeneneHue TEIIOMOCTYIUICHUM.
2. OmpeneneHue MOCTYIUICHHS BIIArH.
3. OmnpeneneHue NOCTYIUICHHUS BPEHBIX BEIIECTB U MbLIH.
Tema 3. Pacuer MeCTHOW  BBITSDKHOM  BEHTWIALIMM B I€Xax
MIPOU3BOJICTBEHHOTO 3/1aHus (4 Jaca).
IInan 3aHaTHA
1. Pacdet pacxona ynaaseMoro Bo3ayxa U pa3MepOB MOJHOCTBIO OTKPBITHIX
OTCOCOB: 30HTOB, OOpPTOBBIX OTCOCOB, TMaHeJeH PaBHOMEPHOTO
BCACBIBaHHUS.
2. Pacuer pacxoma yaanasieMoro BO3AyXa MOJYOTKPBITBIMH OTCOCAMM:
BBITSDKHBIMH ~ IMKaamMu, OKPACOYHBIMU  KaMepaMH,  YKPBITUSIMH

H_IJ'II/IqJOBaJ'IbHBIX " ITOJIMPOBAJIBHBIX CTAHKOB.



Tema 4. PacueT BO3yIIIHO-TEIIOBOM 3aBeChI (2 yaca).

[1nan 3aHsTHA

1. Omnpenenenre MOIIHOCTH TEIJIOBOW 3aBECHI.

2. Pacuert TpeOyemoro pacxoja BO3ayxa TEILIOBOW 3aBECOM.

3. IMoxbop mapku u TUIIOpa3Mepa TEIJIOBOU 3aBECHI.

Tema 5. Pacuer pacxoma u TeMmIeparypbl MPUTOYHOTO BO3yXa.
CocraBneHue BO3MYIIHOTO W TEIJIOBOTO OajaHC MOMEMIEHUH TTPOU3BOJACTBEHHOTO
3nanus (4 daca).

[Inan 3aHsTHA

1. Omnpenenenue TpeOyeMoro BO31yXO0OOMEHa B I€XaX MPOU3BOJICTBEHHBIX

3J1aHUH.

2. CocraBieHre BO3AYITHOTO OajlaHca B IIeXaX MPOU3BOCTBEHHBIX 3IaHHM.

3. CocraBiieHH€ TEIJIOBOro OajaHca B 1eXaxX MPOU3BOACTBEHHBIX 3/1aHUM.

4. OmpeneneHue pacxoa U TeMIlepaTypbl MPUTOUYHOTO BO3yXa C MOMOIIBIO

YpaBHEHUI BO3YIITHOTO U TEIJIOBOTO OajaHca.
Tema 6. CocrtaBineHue CXEMaTUYHOTO PEIICHUS CHUCTEM MEXaHUYECKON
BEHTWISIIIMY B POU3BOJICTBEHHOM 3/1aHuU (4 yaca).
[Lnan 3aHsTHS
1. CocraBieHne CXeMaTHYHOTO PEIICHUS CUCTEMbl BEHTHISIIIUM COOPOUYHO-
CBApOYHOrO IIeXa.

2. CocTaBieHHE€  CXEMAaTHYHOTO  PEIIEHUS  CHUCTEMbl  BEHTHJISIIUU
TEPMUUYECKOTO IeXa.

3. CocraBjieHHME  CXEMAaTUYHOTO  PEIICHUS]  CUCTEMbl  BEHTUJISALIUU
JepeBo00OpadaTHIBAIONIETO MIeXa.

4, CocraBieHHME  CXEMAaTUYHOTO  PEIICHUS  CUCTEMbl  BEHTWISIIUHU
OKpacO4HOrO IIeXa.

5. CocraBlieHHE CXEMATUYHOTO PELICHUS] CUCTEMbI BEHTUJISILIUK [TOMEILICHUA
rapaked M CTaHIMK TEXHUYECKOTO OOCTY>KUBaHUS TPAHCIIOPTHBIX
CPEACTB.

Tema 7. Pacuet Boznmyxopacnpenenurenei (3 gaca).



I nan 3auaTus

1.
2.

Pacuet Bo3nyxopacnpenenuresieil B MpOU3BOACTBEHHBIX LE€XaX.
Pacuer  BO3AyXOBOJOB  paBHOMEPHOW  pa3fgauyd, pPaBHOMEPHOIO

BCAChIBaHUsI, IepOPUPOBAHHBIX BO3TYXOBOIOB.

Tema 8. IlogGop oCHOBHOrO O0OOpPYAOBaHUS JJII CHUCTEM BEHTUJISALINU

MIPOU3BOJICTBEHHOTO 37aHus (2 yaca).

I nan 3auaTus

1
2
3
4.
3)
6

[TonGop HapyKHBIX BO3yX03a00PHBIX PEILIETOK.
[TonOop GpuIBTPYOIIMX YCTPONUCTB U UKIIOHOB.
[TonOop OTCEUYHBIX KIANaHOB.

[TonGop mymormymuresnei.

[Ton6op xanopudepos.

[TonOop BEHTHIISTOPOB.

Tema 9. Pacuer aopalry OAHOIIPOJICTHOI'O ICXa IMPOMBINIJIICHHOT'O 31aHUA (4

qaca).

[ 1an 3auaTus

1.
2.

Pacuet TemnepaTyphl Bo3iyxa B paboueii 30He OMEIIEHUE.

Pacuer xoimyecTBa M30BITOYHOM  TEIUIOTHI, BBIJCISIONICHCS B
MMOMEILICHUH.

Pacuer MaccoBoro pacxoma BO3ayxa, HEOOXOAUMBIN JJIsi oOecreueHus
3aJlaHHOM TeMIIEpaTyphl BO3/1yXa B paboueii 30He MOMEIICHHUS.

Pacuer TemnepaTypsl yaanseMoro Bo3ayxa.

PacyeT BBICOTBI PaCMOIOKEHUSI TEMIIEPATYPHOTO MEPEKPHITHUSL.

Pacuer morepp naBieHUs HA MPOXOJ BO3[yXa YEPE3 NPUTOUYHBIE TPOEMBI

U Ipo&MbI hoHaps.

JlabopaTopHblie padoThbI.
Cemectp 6

Tembl 1a00paTopubix padoTt (18 yacos).



Tema sabopaTopHoii pa6orsl 1. KoHTpOIbHO-U3MEPUTENbHBIE TPUOOPHI,
MPUMEHSIEMBIE JJISI HAJIAJIKU U UCTIBITAHUSI CUCTEM BEeHTWISIMU. (4 daca).

Tema gadopaTtopHoii padorel 2. M3MepeHue AaBICHUI, CKOPOCTEH U
pPacxo/ioB BO3/lyXa B BO3/IyXOBOJIaX CUCTEM BEHTUJIALIMHU. (4 yaca)

Tema naboparopnoii padorsl 3. OnpeneneHre yAeabHON NOTEPU JABICHHUE
Ha TpEHHE B BO3yX0BOjIax (4 yaca)

Tema n1aGopaTopHoii padotsl 4. OnpesiesieHue NOTEPh 1aBJICHNUS B MECTHOM
CONPOTHBIICHUH. (6 4acoB).

Cemectp 7

Tembl 1adopaTopHbIX padoT (14 yacos).

Tema gaGoparopHoii padorbl 5. AdpPOAMHAMMYECKOE  MCIIBITAHUE
BEHTWISAIIMOHHOM YCTaHOBKH (2 "aca).

Tema snaGoparopHoit padorbl 6. l3yyeHne KOHCTPYKIMM M IPHUHIMIA
paboThl poTopHOTrO pekyneparopa. Onpenenenue 3HPEKTUBHOCTU peKynepaTopa.
(4 qaca).

Tema nadoparopHoii padorsl 7. VccnenoBanue BcachiBaromiero gakena. (4
qaca).

Tema naboparopHoii padorsl 8. MccnemoBanue NpUTOYHOTO BO3IYLIHOIO

dakena kpyrioit cBo00HOM cTpyH. (4 yaca)



I11.  YYEBHO-METOIMYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI

qu6HO-M€TOI[I/I‘-ICCKOG oOecreueHue CaMOCTOSITCIIbHOM pa60TI>I

oOyuJaromuxcs no AUCUUIUInee «Bentmauus» npeacrasieHo B [Ipunoxenun 1 u

BKJIFOYAET B CCO:

- MJIaH-rTpa(UK BBINOJIHEHUS CaMOCTOSTENbHOM pabOTHI MO AMCLUMILIMHE, B
TOM YHCIJIE NPUMEPHBIE HOPMbI BPEMEHU HA BBIIOJHEHHE M0 KaXIOMY
3a/IaHMUIO;

- XapaKTEepUCTUKA 3aJaHUM ISl CaMOCTOATEIbHON paboThl 00yYaOMUXCS U
METOIMYECKNE PEKOMEH IAllUU 10 X BBIIOJIHEHHUIO;

- TpeboBaHMSI K TPEACTaBICHHUIO M  OQOPMIIEHHMIO  PE3YyJbTaTOB
CaMOCTOATENbHON pabOTHI;

- KPUTCPHUHU OLICHKHU BBIITOJITHCHUA CaMOCTOSITCJIbHOM pa60TbI.

IV. KOHTPOJIb JOCTUXXEHUSI IIEJIEA KYPCA

(I)OpMLI TEKYHIECIro U MPOMEKYTOYHOI'0 KOHTPOJIA IO JUCHUILJIUHE

«BenTHIASIIUA»
No | KonTponupyem OueHouHbIE CpeCTBa -
n/m bI€ MOIYITH/ Konpt u atans1 popmupoBanus HAaUMEHOBaHUE
pazziensl / TeMbl KOMITIETEHIIUH TEKyIMH TIPOMEKYTOU
JOUCIATIIUHBI KOHTPOJIb Has
arrecranus
1 | Pazgen 1. YcTHbli onpoc | 3a4€T
Beenenue B (OIIK-8) | 3Haer (YO) Bomnpocst
Kypc 1-39
«BEHTHJIALUN YerHbii onpoc | 3a4€r
(YO) Bomnpocsr
ymeet KypcoBas 40-85
pa6ora (TIP-5)
KypcoBas 3auér
BJIAJIEET pa6ora (ITP-5) | Bompocst
86-112
YerHbii onpoc | 3a4€T
(IIK-1) | 3HaeT (YO) Bormpocsr
1-39
VYcTHbli onpoc | 3a4€T
ymeet (YO) Bomnpocsi




KypcoBas 40-85
pa6ora (TIP-5)
BIIaJCCT Kypcosas 3auér
pa6ora (ITP-5) | Bompocst
86-112
VYcerublii onpoc | 3a4ét
(TIK-3) 3HaeT (YO) Bompocsr
1-39
YcrHblii onpoc | 3a4éT
(YO) Bomnpocsr
ymeet KypcoBas 40-85
pa6ora (TTP-5)
KypcoBas 3auér
BIIAJIEET pabora (ITP-5) | Bompocst
86-112
Paznen 2. VYcerublii onpoc | 3a4ét
OcoGenHoctu (OIIK-8) | 3maer (YO) Bompocsr
MIPOCKTUPOBAHH 1-39
A CUCTEM YcTHbii onpoc | 3a4éT
BEHTWISILUU B (YO) Bomnpocsr
00IIeCTBEHHBIX ymeer KypcoBas 40-85
3IAHUSIX pabora (TTP-5)
KypcoBas 3auér
pabota (ITP-5) | Bompocsr
praseet JlaGopatopnas | 86-112
pa6ora (ITP-6)
YcTHbil onpoc | 3a4éT
(IIK-1) | "t (YO) Bormpocsl
1-39
YcTHbli onpoc | 3a4€T
(YO) Bompocsr
yMeetr Kypcosas 40-85
pa6ora (TTP-5)
BJIAJICET KypcoBas 3auér
pa6ora (TTP-5) | Bompocsr
JlaGopatopnas | 86-112
pabora (TTP-6)
YcTHbli onpoc | 3a4€T
(ITK-3) | 3maer (YO) Bompocsl
1-39
YerHbii onpoc | 3a4€T
(YO) Bomnpocsi
yMeet Kypcosas 40-85
pabora (TIP-5)
BIIajieeT Kypcosas 3auér




pabora (ITP-5) | Bompocst
86-112
Paznen 3. YcTHbll onpoc | DK3aMeH
OcobeHHoCTH (OIIK-8) | 3maer (YO) Bompocsr
MIPOCKTUPOBAHH 1-10
sI CUCTEM VYcrHblii onpoc | Dxk3aMeH
BEHTUJISALIMU (YO) Bomnpocsl
IIPOU3BOJICTBEH yMeet Kypcosoit 11-17
HBIX 3JaHHHi npoekT (ITP-9)
KypcoBoii DK3aMeH
npoekt (ITP-9) | Bompocst
praneet Jlabopartopnas | 18-38
pa6ora (ITP-6)
YcrHbIi onpoc | Dk3amMeH
(TK-1) | HacT (YO) Bornpock!
1-10
YcTHbIl onpoc | DKk3aMeH
(YO) Bomnpocsl
yMeet Kypcosoit 11-17
npoekt (ITP-9)
BIIaJICCT KypcoBoii OK3aMeH
npoekt (ITP-9) | Bompocsr
JlaGopatopnas | 18-38
pa6ora (ITP-6)
(TIK-3) YcTHBIH onpoc | DK3aMeH
3HaeT (YO) Bonpocsr
1-10
YcrHbIl onpoc | Dk3amMeH
(YO) Bomnpocsr
ymeet Kypcosoit 11-17
npoekt (TTP-9)
Kypcogoii DK3aMeH
BIIAJIeCT npoekT (ITP-9) | Bompocst
18-38
Paznen 4. (OIIK-8) YcrTHBIH onpoc | DK3aMeH
Abspanus u 3HaeT (YO) Bomnpocsr
CrielraIbHbIe 1-10
BUJIbI YcTHbIl onpoc | DK3aMeH
BEHTUJISALIUU (YO) Bonpocsr
yMeetr Kypcosoit 11-17
npoekt (TTP-9)
Kypcosoit OK3aMeH
BIIAJIEET npoekT (ITP-9) | Bompocst
18-38
(ITK-1) | 3maer YcrHbIi onpoc | DK3aMeH




(YO) Bomnpocsi
1-10
VYerHbli onpoc | Dk3amMeH
(YO) Bompocsr
ymeet KypcoBoii 11-17
npoekT (ITP-9)
Kypcogoii DK3aMeH
BIIAJICET npoekT (ITP-9) | Bompocst
18-38
(TIK-3) YcrHbI# onpoc | Dk3amMeH
3HaeT (YO) Bompocsr
1-10
VYcrHbIi onpoc | Dk3amMeH
(YO) Bomnpocsr
yMeet KypcoBoii 11-17
npoekt (ITP-9)
KypcoBoii DK3aMeH
BIIAJICET npoekt (ITP-9) | Bompocst
18-38

Tunosele 3aaHus, METOJAUUECKUE MATEPUAIIbl, ONPEACISIOMINE MMPOLELYPbI
OLICHUBAHUS 3HAHUM, YMEHUN M HABBIKOB U (WJIM) OMbITA JEATEIHHOCTH, a TAKXKe
KPUTEPHUH U TTOKA3aTeNd, HEOOXOIUMBIE ISl OLIEHKH 3HAHUM, YMEHUN, HABBIKOB U
XapakTepu3yrlme dTanbl POpMUPOBAHUS KOMIIETEHIIUM B TMPOIECCE OCBOCHUS
o0Opa3oBaTenbHOM MPOrpaMMBbl, TipeicTaBieHbl B [Ipunoxenun 2.

V. CIUCOK YYEBHOM JIMTEPATYPBI U
WHO®OPMALIMOHHO-METOJIUYECKOE OBECIEUCEHUE
JUCHUATITMHBI

OcHoBHas JMTEpaTypa

1. Kamenes [1.H. Bentumnsmus [DnexTpoHHbIi pecypc]: YueGHoe mocodue /
Kamenes II.H., Teprtnunuk E.M. - W3n. 2-e, ucnpaBn. m gomosH. - M.
MN3patenbcTBO ACB, 2011. -
http://www.studentlibrary.ru/book/ISBN9785930934363.html.

2. Jlecbae B.T. IlpomplniuieHHass BEHTUJSIUSA [DNEKTPOHHBIN pecypce] :
yaeOHoe mocobue / B.T. JlecbaeB, M. Haxunke3el, b.K. [lunucranosa. —

BHGKTpOH. TCKCTOBBIEC JaHHBIC. — Anmatel:  Kazaxckui HaI_II/IOHaJIBHI:Jﬁ


http://www.studentlibrary.ru/book/ISBN9785930934363.html

yHHBepcUTeT uM. anb-Papadu, 2013. — 134 ¢. — 978-601-04-0181-5. — Pexum
nocryma: http://www.iprbookshop.ru/70412.html

3. Kamemuna, H.O. BeHTwmsimusi TPOU3BOACTBEHHBIX  OOBEKTOB
[DnexTponHBI pecype] : yueoHoe mocobue / H.O. Kaneauna. — DneKkTpoH. aaH.

— MockBa : T'opuas xnura, 2008. — 193 c¢. — Pexum pgocryna:

https://e.lanbook.com/book/3270.

4. Bacunses B.®. OrtomieHue W BEHTWISALMS KWJIOTO  3AaHUs
[DnexTpoHHBIN pecypc] : yueOHoe nocooue / B.®. BacunweB [u ap.]. — 2-¢ u3.
— DnektpoH. TekcTtoBble pgaHHble. — CII0. : Cankr-lletepOyprekumii
rOCYJTapCTBEHHBIN apXUTEKTYpPHO-CTPOUTENbHBIN yHUBepcurer, ObC ACB, 2017.
— 97 C. — 978-5-9227-0723-7. — Pexxnm JOCTyTa:
http://www.iprbookshop.ru/80754.html

5. Koue A.I'. BeHTWnsuus NTPOMBIINUICHHBIX 3[aHUA M COOPY>KEHUU
[DnexTpoHHBIN pecypc] : yueOHOe mocobue / . — DIIEKTPOH. TEKCTOBLIE JaHHBIC.
— Hwxnuit Hosropoa: Hwkeropoackuii rocyJapCTBEHHBIM apXUTEKTYPHO-
ctpoutenbHbiii yHuBepcuter, ObC ACB, 2011. — 178 c. — 5-87941-434-5. —
Pexum moctyna: http://www.iprbookshop.ru/15978.html

6. Cpoxa mpaswi: CII 60.13330.2012. OrtomnyieHre, BEHTUJIALMUSA U
KOHJUITMOHUPOBAaHUE Bo3ayxa. AkTyanusupoBanHas penakius CHull 41-01-2003.
— Mocksa 2012.

7. Cuctema npoeKTHOU nokymeHTaruu s crpoutenberBa: [OCT 21.602-
2016. IlpaBuna BBHITIOTHEHUS pabodeil JAOKYMEHTAllUM CHUCTEM OTOIUJICHUS,
BEHTWISIIMY U KOHAUIIMOHUpOoBaHus. — MockBa, Ctanmaptundopm 2016.

8. Csox mpaBun: CII 7.13130.2013. OromieHue, BEHTHWISIUSA U

KOHJIUIMOHUpOoBaHue. TpeboBanus nmoxapHou 6ezonacHoctd. — Mocksa 2013.

JlonoiHUTEIbHAA JTUTEPATypa
1. borocnosckuit B.H. OTtomuienue u BeHTUIIALMS : [y4eOHUK 71l BYy30B] : B
2 9. Y, 2. Berrunsanus / B. H. borocnosckuii, B. . HoBoxwmnos, b. /1. CumakoB u

np. ; noxa pea. B. H. borocnosckoro.


http://www.iprbookshop.ru/70412.html
https://e.lanbook.com/book/3270
http://www.iprbookshop.ru/80754.html
http://www.iprbookshop.ru/15978.html

2. Jlymuu K.W. TemnorazocHabxxenue u BeHTW SIS, KoHCTpynpoBanue u
pacyeT MHXKEHEPHBIX CHUCTEM MHOTOKBAPTUPHBIX KWIBIX 3MaHUN [DJIEKTPOHHBIN
pecypc] : yuyeOHO-METOAUYECKOE IMOCOoOMe K MPAKTUYECKUM 3aHATHSIM U
BBIMIOJIHEHHUIO KypcoBoil padoter/mpoekrta / K.W. Jlymwun, H.IO. Ilmomenko. —
DJEKTPOH. TeKCTOBbIE AaHHble. — M. : MUCHU-MI'CY, A [Iu Op Menua, 3bC
ACB, 2018. — 85 c¢. — 978-5-7264-1844-5. — Pexum jocryIma:
http://www.iprbookshop.ru/76898.html.

3. Mancypo P.III. Bentwnsauus. Ad3poJuHaMHUYECKH  pacyer
BEHTWISIIIUOHHBIX CUCTEM C MEXaHUYECKUM MOOYKACHUEM [ DNEKTPOHHBIN pecypc]|
: MeTouueckue ykazanus / P.I1I. MaHnCypoB. — DJEKTPOH. TEKCTOBBIC TaHHBIC. —
Open6Oypr: OpenOyprckuii rocyaapcTBeHHbli yaupepcutet, ObC ACB, 2008. —
34 c. — 2227-8397. — Pexum noctyna: http://www.iprbookshop.ru/21567.html

4, Tanaun B.Jl. Bentunarops! [DaeKTpoHHBINH pecypc] : yueOHoe nmocodue /
B.J. l'angun, I'.I'. KyctukoB, M.A. TapaH. — DJEKTPOH. TEKCTOBBIE JAHHBIE. —
Owmck: OMCKu#t ToCyAapCTBEHHBIN TeXHUYECKHi yHuBepcuteT, 2016. — 100 ¢. —

978-5-8149-2203-8. — Pexxum nmocrtyma: http://www.iprbookshop.ru/58087.html

5. Hopomenko IO.H. IlpoexTtupoBaHue BEHTHJISIIUM MPOMBIILIEHHOTO
3naHus [DneKTpoHHBIN pecypc] : ydebHoe mocodue / FO.H. Jlopomenko, B.C.
PekyHOB. — DJEKTpOH. TEKCTOBble JaHHbIe. — Tomck: ToMckuii
rOCyJapCTBEHHBIM ApXUTEKTYPHO-CTpOUTENbHBIM yHUBepcuter, ObC ACB,
2015. — 128 c¢. — 978-5-93057-654-2. — Pexum Jgoctyna:
http://www.iprbookshop.ru/75079.html

Ilepedyens pecypcoB HH(OPMALUOHHO-TEIEKOMMYHUKAIMOHHON CeTH
«AHTepHeT»

1. Hayunas snektponHas 6ubiuoreka HOb

http://elibrary.ru/querybox.asp?scope=newquery

2. DNEeKTPOHHO-OMOIMOTEUHAS CUCTeMAa U3/1aTeNIbcTBa «JIaHby

http://e.lanbook.com/



http://www.iprbookshop.ru/76898.html
http://www.iprbookshop.ru/21567.html
http://www.iprbookshop.ru/58087.html
http://www.iprbookshop.ru/75079.html
http://elibrary.ru/querybox.asp?scope=newquery
http://e.lanbook.com/

3. OBC «KOHCYNbTaHT CTyJECHTa»

http://www.studentlibrary.ru/

4. 9BC znanium.com HUL[ «MTHDPA-M»

http://znanium.com/

5. Hayunas 6ubnuoteka J[BOY myOnuvHbIN OHJIaH KaTamor

http://lib.dvfu.ru:8080/search/query?theme=FEFU

6. Uupopmanmonnas cucrema EJIMHOE OKHO poctyna
o0pa3oBaTeIbHBIM pecypcam

http://window.edu.ru/resource

Ilepeyens HGOPMALMOHHBIX TEXHOJIOTUI U IPOrPAMMHOI0
odecneyeHust

Jlekiuu TO JUCIUIUIMHE «BEHTWISAIUS» IMPOBOMASTCS B MYJbTUMEIUMHBIX
ayJIMTOPHSIX, OCHAIICHHBIX COOTBETCTBYIOIIUM COBPEMEHHBIM MYJIbTHUMEIUIHHBIM
o0opynoBaHueM, iepeurciaeHHbIM B pazaene V.

YacTh NPaKTUYECKUX 3aHATUA TPOBOAATCS B KOMIIBIOTEPHOM Kilacce
Nuxenepnoit mikonel (ayautopusi E814). KommbroTepsl I OCYIIECTBICHUS
o0pa30BaTeNBLHOTO TIPOIIeCCa OCHAIIEHBl CTAHJAPTHBIM IMAKETOM TMPOrpaMM
Microsoft office.

B mpomecce wm3ydeHus TUCHUTIIMHBI «BEHTHIAIMS» CTYyIEHTBI aKTUBHO
WCITIOJIB3YIOT CJICYIONTUE TIPUKIIAHBIE TTPOTPAMMHBIC TJOKYMEHTHI:

AutoCAD — aBromaTu3znpoBaHHasi CUCTEMA MTPOCKTUPOBAHMUS;

Excel — mporpamma it paboThI € 3JIEKTPOHHBIMH TAOIUI[AMH.

Kpome Toro, B yueOHOM mporiecce 3aJeiCTBOBAHbI Takue WH()OpMAIMOHHBIC
TEXHOJIOTHH, KaK 3JICKTPOHHAS T0YTa, 00JIAYHOEC XPAaHWJIMIINEG W MHTEPHET. Takke
WCIIOJIB3YIOTCSl TaKWe pecypchl, Kak 0Oa3a maHHBIX OmOmmoreku JIBOY u 6aza

JIAHHBIX HAyYHO-Y4YCOHBIX U3aHUN WH)KEHEpHOU 1IKOJbI J[BOY.


http://www.studentlibrary.ru/
http://znanium.com/
http://lib.dvfu.ru:8080/search/query?theme=FEFU
http://window.edu.ru/resource

VI. METOAUYECKHUE YKA3AHUSA 11O OCBOEHUIO
JUCHUITJIINHBI

B mpouecce oOyuenus nucuuiimHe «BeHTWIALMsS» TPUMEHSETCS CUHTE3
CHUCTEMHOTO, MPOOJIEMHO-UHTETPATHBHOTO, WHTErPaTUBHO-MOYJIHHOTO,
CTPYKTYPHO-(DYHKIITMOHAJIBHOTO U JIMYHOCTHO-/IEATEIbHOCTHOTO MOIX0/I0B.

CucteMHBIH ¥ JIMYHOCTHO-NIEATEIBHOCTHBIA  TOJXOJbI  IMO3BOJSIOT
MIPEICTaBUTh BCE COMNCPKAHUE KaK CIIOKHYIO JUIAKTUKO-METOIUIECKYIO CHCTEMY,
HaIpaBJICHHYI0 HAa €€ YCBOCHHE B JIEATEILHOCTH. DTO OMPENEseT YCUIICHHUE
METO/IOJOTHYCCKON  COCTAaBISIONMICH  COACP)KaHWs, a Takke pa3paboTKy
METOJMYECKOr0 ammapara ero ycBoeHus (KypcoBOM paOOThI/IPOEKTa, KOTOpas
MPE/ICTABIISCT cobom MPOEKT CUCTEMBI BEHTUJISLIUU
00111eCTBEHHOTO/TIPOU3BOACTBEHHOTO 31aHus). [Ipu 3TOM ¢ mo3unuu mpoOIeMHO-
WHTETPATUBHOTO MOAXOJa JaHHBIA METOJUYECKHM ammapaT CTPOUTCS HAa OCHOBE
OPUHIIMTIOB TIPOOJIEMHOCTH U MHTETPATUBHOCTH, YTO OOECIEYMBAET BOBJICUCHHE
CTYJIEHTOB B Pa3HOYPOBHEBYIO MPOOIEMHO-TIONCKOBYIO JACSITEIBHOCTb.

BaxxHyto posib B CTPYKTYPUPOBAHHH COJACpP)KAHUS WIPAET WHTErPATUBHO-
MOIYJIBHBIA MMOXO0/, MPEANOaralonuil YKPYITHEHUE €ro TUAAKTUYSCKUX CIHMHMII
U TIOCTPOCHHE B BHJI€ OTHOCHUTEIHHO CaMOCTOSITEIBHBIX, B3aUMOCBS3aHHBIX H
MOJCPHUBUPYIOMUXCS Moaylied. [Ipu aToM moa MoayneM MOHUMAETCS JIOTUYECKU
3aBEPIICHHYIO YacTh YYeOHOTO MaTepHraia, COMPOBOXKIAEMYIO0 KOHTPOJIEM 3HAHUMH,
YMEHUN M JOCTHXEHUM cryaeHToB. CremoBaTtenbHO, MOAYJIHLHOE MOCTPOEHHUE
Kypca co37acT YCIOBHS JIJII CHCTEMHOTO W 0O0OOIIEHHOTO YCBOCHHS COJICPIKaHUS
oOy4YeHHs, I CUCTEMHOW TUArHOCTUKH KadecTBa 0Opa30BaTEIBHOTO IpoIlecca.
KypcoBas pabota (nau mpoexT) pa3duTa Ha CaMOCTOSITEIbHBIC Tarbl (MoaynH). B
nporiecce 0OydeHHs, KaKIbIM U3 3TAllOB MOKHO OTIEIBHO TPOBEPUTH (HAIIpUMED:
OTPUCOBKA TUTaHA 3/IaHUsI, TOCTPOCHUE AKCOHOMETPUYECKON CXEMBI CHUCTEMBI
BeHTWISAIIUY, adpPOJIMHAMHYECKHI pacdeT CHCTeMbl BEHTWIIIMH W Jp.). B
npolecce M IO 3aBEpPIICHUI0 KaXJOro CeMecTpa IPOUCXOAUT HHTErparus
PE3YNBTATOB OTAEIHHBIX MOJIYJICH B OOIIYI0 AUAAKTUYCCKYIO CIMHUITY — MPOEKT

CUCTCMbI BCHTUIIALINN.



3HauYUMO TO, YTO B HayKe 0OOCHOBaHA CTPYKTypa COJEP:KaHUs MOIYJIS Kak
CAMHCTBO €ro  TO3HaBAaTENbHOW ©  y4eOHO-TIpo(pecCHOHANBHON  YacTe.
[To3HaBaTenbHast YacTh HaIpaBieHa Ha (OPMUPOBAHUE TCOPETUUECKUX 3HAHUM, a
yueOHo-TipoeccnoHanpHas - Ha BbIPA0OOTKY YMEHUN W HAaBBHIKOB Ha OCHOBE
npUOOpEeTeHHBIX 3HaHWK. ONTUMaIBbHOCTh HMX COOTHOIIEHUS O0ECIeYHBAET
3¢ HeKTUBHOCTH OOYUEHHS M PAlMOHATILHOCTH €ro cojepkanus. Kpome toro, 3To
o0ecreurnBaeT IEJIOCTHOE OTPAKEHUE BBIJACIIEHHOTO WHBAPHUAHTHOTO «SAIpa» B
COJICP)KAaHUM KaKJIOr0 MOJAYJS, a 3HAYUT €ro CUCTEMHOE U IPEEMCTBEHHOE
pPacKphITHE B COJIEpkKaHUU Kypca B 1esoM. Cieayer OTMETUTh, YTO UHTETPaTUBHO-
MOAYJIBHBIM TOAXOJ CBSI3aH C CUCTEMHBIM M JIMYHOCTHO-AEATEIbHOCTHBIM
nojaxogamu. Mx B3auMOCBSI3b BbIPaXaeTcsi B HEOOXOIUMOCTH:

- CUCTEMHOCTH MOCTPOCHHMS COJIEpKaHUS MOJYJEH Ha OCHOBE YKPYIHEHHS
JTUIAKTAYECKUX €IUHUIl, BHYTPU- W MEXKIUCHUIUIMHAPHOW MHTETpalid B HX
€MHCTBE U B3aUMOCBSI3U;

- TOCJENOBATENIbHOTO  YEepeJOBaHUS  MO3HABATEIbLHOM U y4eOHO-
npodeccuoHanbHON 4YacTel Moayns Ui (GOopMHpOBaHUS MPOGECcCHOHATBHBIX
YMEHUH U HABBIKOB;

- CUCTEMHOCTH KOHTPOJISl PE3yJIbTaTOB 0O0YyUEHHs, JOTUYECKU 3aBEPLIAIOIIETO
KaXJIbIi MOJTYJIb.

Bwmecre ¢ TeM, MHTErpaTUBHO-MOAYJIbHBIN MOIX0/I TECHO CBSA3aH C MpOoOsIeM-
HO-MUHTETPATUBHBIM U CTPYKTYPHO-(YHKIMOHATIBHBIM Toxo1aMu. C y4eToM 3TOM
B3aMMOCBSI3HM COJIEp)KaHUE MOIYJISI TIPEICTABIIAECTCS B BHUJIE€ MOJACUCTEMBI Y4eOHO-
npo(ecCUOHANbHBIX MTPOO0JIEM, UHTEIPUPYEMBIX B EAMHYIO CHUCTEMY IMpoOJemM
Kypca. OTO MO3BOJIIET YCWIHTHh LEJIEHANPABICHHOCTh W CHCTEMATHYHOCTh
BKJIFOYEHUS CTYJIEHTOB B JICSITEIbHOCTh MPOOJIEMHO-UHTEIPATUBHOIO IJIaHA, B TOM
gyuciie B cdepe camooOpa3oBaHUS, a TaKKe O0OeCleyuBaeT OBJAJCHHE HMHU
YMEHHUSIMU U ONBITOM CaMOOPTraHU3alluu U CAMOKOHTPOJISL IEATEIIbHOCTH.

B nauane kypca cTyaeHTaM BbIJAeTCsl 3aJJaHue HA MPOCKTUPOBAHKUE B BUJE
IlaHa 3JaHusl C PACCTAHOBKOM TEXHOJIOIMYECKOro 000pyAOBaHMs, padO4YUX MECT U

T.II. I[anee Ha JICKOMOHHBIX 3aHATHAX HAOTCA TCOPCTHYCCKHUEC OCHOBBI U



pacyeTHble 3aBUCMMOCTHA JJISl OMNPENENICHHUS] OCHOBHBIX TEXHUYECKUX U
TEXHOJIOTUYECKUX MapamMeTpoB  pabOThl CUCTEMbl BeHTWIALMH. Jlexkuuu
MPOBOJISATCA KaK B BHJIE MPE3CHTALMM, TaK U TPAAUIIMOHHBIM criocoOoM. B Hux
OCBEIIAIOTCS BOMPOCHI, COOTBETCTBYIOIIME TemaTuke Jekuui (paszmen I). Ha
MPAKTUYECKUX 3aHITUSAX BBINOJIHIIOTCS PACUEThl M MOCTPOEHUS IO OTIAEIbHBIM
sTanam (MOIYJsIM) MPUMEHHUTENIbHO K BBIJAHHBIM ITUTaHaMm 3maHuil. [lpu stom,
WHIWBUIyaIbHBIE KOHCYJABTAIlMA TI0 BOMPOCaM  OOCYXICHHUS  OTIACITHHBIX
MPOCKTHBIX  pPEIIEHWH  HAa  KOHKPETHBIX  OOBEKTaX  MPOBOJATCS  Kak
HETMOCPEJCTBEHHO BO BPEMSsI MPAKTHUUYECKOTO 3aHSTHS C BOBJICUCHHEM B IMPOIECC
pelieHrs BCEH TPyNIbl CTYJEHTOB, TaKk M Ha MPEAyCMOTPEHHBIX Yy4eOHOU
Harpy3koi koHcynbTanusax. Ha maGopaTopHbix paboTax CTyJeHTaM IpeajiaracTcs
Ha TIPAaKTUKE O3HAKOMUTHCS C OTHACIbHBIMH AacleKTaMu paboThl CHUCTEMBbI
BEHTWISIIMM, PACCMATPUBAEMBbIMU B JIEKIIMOHHOW YacTH, a TakKe IMOATBEPIUTH
ONBITHBIM ITyTEM HEKOTOPBIE PACUETHBIE 3aBUCUMOCTH, UCIIOJIb3YEMBIE B IIPOLIECCE
MPOCKTUPOBAHUS CUCTEM.

O06a cemecTpa AUCIHUIUIUHBI «BEHTUIISIUSDY CTPOATCS MO OMUCAHHOMY BBIIIIE
npuHuuny. OTauuMs  3aKJIIOYaloTCsl TOJBKO B HAa3HAYEHUM  OOBEKTOB
MPOEKTUPOBAHMS, HEKOTOPBIX TMOAXOAaX K OINPEICICHUI0 TEXHUYECKUX U
TEXHOJIOTUUECKUX TapamMeTpoB pPabOThl CHUCTEMbl BEHTWISIUH, METOOJOTUU
MPUHATHS TEXHUYECKUX PELICHUM, a TaKXKe B PACIPE/ICICHUH YacOB JICKIIUOHHOMN
Y NIPAKTUYECKOU YACTH.

PexoMenmanuu mo padore ¢ JUTEPATypoOil: MNPOCIYLIAHHBIA MaTepuall
JIEKIIUU CTYACHT JAOJKeH Impopaborarh. [l 3Toro B mpolecce OCBOCHUS
TEOPETUUECKOT0 MaTepuaia JUCIUIUIMHBI CTY/ICHTY HEOOXOIUMO BECTH KOHCTIEKT
JIEKIUN U 100aBIsATh K JIEKIIMOHHOMY MaTepuany uHGOpMaluio, MOJTYyYEHHYIO U3
PEKOMEHAYEMOM JINTepaTyphl WJIM UHTEPHET HICTOUHHUKOB.

Koncnekr nexkuuwii pekoMeHAyeTcsl HauyhHAaTh C IUlaHa H3J1araéMoro
MaTtepuana, yToObl g ce0sl CTPYKTypUpPOBAaTh COOTBETCTBYIOUIYIO TEMY JIEKIUH.
KoHcriekT He A0mKeH OBITh OCIOBHBIM. JKenaTeabHO 3alrChIBATh JICKITMOHHBIN

MaTepual KpaTrkKo, TOJIBKO CaMO€ CYIICCTBCHHOC. PCKOMGHIIOB&HO HCIIOJIB30BaTh



IIOJISL TSl 3aMETOK WJIM BOIIPOCOB, KOTOPBIE CTYIEHT HE MOHSI BO BPEMS JIEKIUH,
JUIsL TOTO, 4YTOOBl HMX YTOYHUTh Yy [PENOAABATENs, HO MPEABAPUTEIILHO
NONBITABIIACH HAWUTH OTBET CAMOCTOSATEIIBHO.

IIpoBeneHne MPaKTUYECKOIO 3aHATHSA B ayAUTOPUM HAYMHAECTCSA C YCTHOIO
OIpoca, TaKOM MOJAXOJ JAaeT BO3MOKHOCTb IPENOAABATEN0 OLEHUTHh TOTOBHOCTH
CTYJI€HTa K BBIIIOJIHCHHIO IIOCTABJICHHBIX 3aJa4 B  COOTBETCTBYIOLICH
IIPaKTUYECKON paboTe, a caMOMYy CTYJIEHTY IMOJOUTH OTBETCTBEHHO K MOATOTOBKE
K 3aHSTHIO, YTO CLIOCOOCTBYET JIyUllIEMY YCBOCHHUIO H3Y4aeMOro MaTepuaia.

JUiss  BBIMONHEHUS KypCOBOM  palOThl WM  KypCOBOIO  IPOEKTa
IIPENOAABATENb JTOJDKEH BBIIATh CTYICHTY 3aJaHue. B 3amaHum u3iioxkeHa tema
KypcoBOil  paboThI/IpOEKTa, OCHOBHBIE  3Tallbl  BBINOJIHEHUS  KypCOBOM
paboOThI/IPOEKTa, JaThl BbIAAYM U 3aIlIUTHl. YTOOBI BBIMOJIHUTH PabOTy, CTYIEHT
JOJDKEH H3YYHUTh COOTBETCTBYIOIIMHM JIEKIIMOHHBIA MaTepuali, HEOOXOAUMYIO
auTeparypy, oGopMuTh paboTy B COOTBETCTBUU C TpeboBanusimMu JBOY wu
3alMTUTh €e. B rmporecce  BBINOJHEHUS  KypcoBOM  paOOThI/MpoeKTa
IpenoAaBaTesib MPOBOAUT 00s3aTeNbHbIE KOHCYJIbTAllMM ISl CTY/IE€HTOB, KakK B
COOTBETCTBYIOIIEN ayIUTOPUH, TaK M B PEXKUME NEPENUCKH IO DIEKTPOHHOU
IIO4Te.

Matepuansl 1O BBIOJHEHUIO KypcOBOM paboOThl M KypCOBOIO IpOEKTa
IIPUBEJICH B pazaene «/lomonHuTtenpHble MaTepuans» Hactosamero PITY /1.

BueaynuropHas camocrosiTenbHas paboTa HallelieHa Ha YriayOleHue |
3aKpEIUICHUE 3HAaHUW CTYAEHTOB IO JAaHHOW aucuuiuimHe. CamocTosTeNnbHas
paboTta onupaeTcs Ha JICKIMOHHBIA MaTepuas, MaTepual IPaKTUYECKUX 3aHSITHH,
KypCOBO#l pabOThI/pOEKTa, KpOME TOTO JAOMOJHUTENBHO CTYACHT JOJDKEH U3y4aTh
COOTBETCTBYIOILYIO JUTEPATYPY (s JTVCLUTUINHE «BeHTrisius»,
PEKOMEHIOBaHHYIO MpernoaaBarenaeM. Bua camocTosTensHOM paboThl: TOArOTOBKA
K JIEKIMSM, K TPAaKTHYECKMM 3aHATUAM H K BBIIOJHEHUIO KypCOBOU
paboThI/TPOEKTA.

PexoMeHganuu mo NOArOTOBKE K 3a4éTy M 3JK3aMeHY: MO JaHHOHU

JTUCHUIUIMHE TPEeTyCMOTpeEH 3auéT (6 ceMecTp) 1 dK3aMeH (/ ceMecTp).



Ha 3auértHOli Hemene W B TEpPHUOJ CECCUU HEOOXOAMMO HMETh ITOJIHBIN
KOHCITICKT JICKIIUH ¥ TPOpabOTaHHBIC MPAKTUYECKUE 3aHATHA. [lepedeHb BOpOCoB
K 3a4€Ty W DK3aMEHY INOMeEIIeHbl B (OH]I OLICHOYHBIX CPEJCTB (MPHUIIOKEHUE 2).
['oToBUTBCA K claye 3a4yéra JIydllle CUCTEMAaTUYECKH: MPOCIYIIMBAs OYEPEIHYIO
JIEKIIHI0, TpopaboTaB O4YepeHOE MPAKTUYECKOE 3aHSATHE, BBITIOJHUB M 3alUTHB
KYPCOBYIO pabOTy/IIPOECKT.

Bce meroamueckue ykazaHusg C OpuUMEpamMu pacu€ra U YEPTEkKH, BCE
METOJMYECKOe O0OeCleueHne JUIsl CaMOCTOSITEIbHOM pabOThl W BBIMOJIHEHUS

KypCOBOMI pabOThI M KypCOBOTO ITPOEKTa NpuBeacHbI B [Ipunoxenun 3.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE
JACOUTIIAHBI

s ocymiecTBiieHUsT 00pa30BaTENBFHOTO TMPOIECCa JAHHOM TUCIUTUIMHBI
JEKIIMA TPOBOJSATCA B MYJIbTUMEIUWHBIX ayJAUTOPUSX B BHJE IPE3CHTAIUH,
HEKOTOPBIE MPAKTUUECKHUE 3aHATHS TIPOBOASITCS B ayUTOPUSIX U B KOMITBIOTEPHOM
Kjacce WHXEHepHOW mikonbl (ayautopus E814, rtne ycranoBneno 12
KOMITBIOTEPOB). B MynbTUMEAMIHBIX ayJUTOPUSX U B KOMIIBIOTEPHOM KJIacce
YCTaHOBJICHO Cieayollee 000pyI0BaHuE: MPOEKTOP, HOYTOYK, dKpaH, TeIEBU30p,
JIOKyMEHT-Kamepa.

JlaGopatopHble pabOTHl MPOBOAATCA B CHEIHATW3UPOBAHHON J1aOOpaTOpHH
«TEIIOTa30CHAOKEHUsST W BCHTWIAIMM»  Ha  CHOCHHAIBHBIX  CTCHAX,
COOTBETCTBYIOIIUX TeMaM J1ab0paTOPHBIX PadoT.

B nensx obOecrieueHus crienuaibHbIX YCIOBHA 00yUYEHWS MHBAIUJIOB U JIHII C
OTPaHUYCHHBIMA BO3MOXKHOCTSIMU 370poBbs B JIBDY Bce 3manns 060pya0BaHBI
naHgycamu, JuUdTaMH, TOJbEMHHUKAMH, CICIHAIM3UPOBAHHBIMA  MECTaMH,
OCHAIICHHBIMH ~ TyaJICTHBIMA ~ KOMHaTaMH, TaOJWykamMu  WHGOPMAIMOHHO-

HABUTAIMOHHOM IMOJIEPKKH.



IMPUJIOXEHHUE 1

MUHUCTEPCTBO OBPA3OBAHUSA M HAYKU POCCUMCKOM ®EJEPALIMN

QDeILepaanoe TroCyaAapCTBEHHOC aBTOHOMHOC O6pa3OBaTeJ'II>HOG YUPCKACHUC BBICIICTO 06pa30BaHI/I$I
«/1aJIbHEeBOCTOYHBIN (heaepaibHbI YHUBEPCUTET»
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PABOTBHI OBYYAIOLINXCSA
o JucHMILVIUHEe «BeHTuasuusy
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dopMa NOATOTOBKU OYHAA
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ILinan-rpaduk BoINOJHEHHUSI CAMOCTOSITEIbHON PadoThHI M0 JTUCHUIJINHE

No Hara/cpoku Bun [Ipumepnbie | dopma KOHTPOIIS
) BBIIOJIHEHUS CaMOCTOSITEILHOMN HOPMBI
i paboThl BPEMEHH Ha
BBIMIOJIHEHHE
1 B Teuenne 6-ro PabGora ¢ 4 gac YO-1
cemecTpa TEOPETUICCKUM
MaTepuaIoM
2 B teuenune 6-ro Brmmonnenue 10 uvac I1P-5
cemecTpa KYpCOBOi1 pabOThI
3 3auéTHas Hemens [ToaroroBka k 3auéry | 4 yac 3auér
4 B teuenue 7-ro Pabora c 10 uvac YO-1
cemecTpa TEOPETUICCKUM
MaTepuaIoM
5 B teuenne 7-ro Brmmonnenue 15 uvac T1P-9
cemecTpa KYPCOBOTO MPOEKTa
6 Ceccus IToaroroBka x 27 gac OK3aMeH
JK3aMeHY
PexoMeHanuu 1Jisl CTYIEHTOB 10 OTAEJIbHBIM (popmMam
CaMOCTOAATE/IbHON PadOThI
1. PaGoTa ¢ TeopeTHYEeCKUM MAaTEPHUAJIOM.
Heab: NOayYuTh XOPOIIME 3HAHUS MO AUCHMUIUIMHE U HAYUYHUTHCA pa6OTaTB
CaMOCTOATCIBHO.
3agaum:
- HpHO6peTeHHe HaBBIKOB CAMOCTOSITEIILHON pa6OTBI C JIEKIIMOHHBIM
MaTepHuajoMm;

- NOpUOOpPETEeHHE HABBIKOB CAMOCTOSITENIbBHOW pabdOThl C OCHOBHOM U
JOTIOJTHUTENBHOU JIUTEPATYPOU, MOJIH30BATHCS HUHTEPHET — PECYPCaAMU;
- YMEHHE aHAIM3UPOBATh MPAKTHYECKHE 3a7auyd, CTaBUTh M peEIIaTh

AHAJIONYHBIC 3aJa4H.



PaboTa ¢ TeopeTnuecknuM MaTepUagIoM JIOJDKHA OCYIIECTBISATHCS Ha OCHOBE
JICKIIMOHHOTO Kypca MUCHUILIMHBL. JIJIs 3TOrO CTYNEHT JOJDKEH BECTH KOHCIIEKT
JISKITUN U yMETh paboTaTh C HUM.

PaGora ¢ nuTepaTypodl mpeanosiaraeT CamMoCTOSATENbHYI0 paboTy ¢
y4eOHUKaMHU, KHUTaMH, Y4YE€OHbIMH TMOCOOUAMH, Y4EOHO-METOAUYCCKUMHU
MOCOOMSAMU 1O BBIMOJHEHUIO KYpCOBOM pabOThl M KypCOBOTO IIPOCKTa, C
HOPMATHBHO-TIPABOBBEIMU MCTOYHWUKaMH. [lepedeHb JmTepaTyphl: OCHOBHOM,
JIOTIOJITHUTEIPHOW, HOPMATUBHONM U MHTEPHET-PECYpCOB MpHBEIAEH B pazaene V
«Y4uebHO-MeToIuueckoe obecrieueHue JUCIHUIUIMHBDY — HacTosield pabodeit
MIPOTPAMMBI.

YMeHHe caMOCTOSTEIBbHO paboTaTh C JIUTEPATypOH SBIISICTCS OJHHUM W3
BOKHEHUIINX YCJIOBUI OCBOCHMS MUCHMIUIMHBI. [louck, m3ydeHue u mnpopadboTka
JUTEPATyPHBIX UCTOYHUKOB (DOPMUPYET Y CTYJAEHTOB HaY4YHBIN CIOCOO MO3HAHMS,
BbIpa0aThIBACT HABBIKK YMEHHUS YYHUTBCSA, IIO3BOJIIET B JIaJIbHEHIEM B
MIPaKTUYECKON paboTe IMOCiIe OKOHYAHWS YHHBEPCHTETA TPOAOKATh MOBBINIATH
CaMOCTOSITEJILHO CBOIO KBATM(DUKAIIUIO U TIPHOOPETaTh HY)KHBIC KOMITCTCHITUH TSI
JadbHEUIIero pocta B mpodeccumu.

CamocTosiTenbHass paboTa ¢ JIUTEpATypPHBIMH HCTOYHHKAMU TpeOyeT OT
CTyJICHTa YCHUIYUBOCTH, TEPIICHUS U COCPEAOTOUYCHHOCTH. UTOOBI JyUIlle MOHSITH
CYILIECTBO BOIPOCa, >KEJATEJIbHO 3aKOHCIEKTUPOBATh HM3y4aeMbIil Marepual,
cAenaTh HYXXHBIC TIOMETKH, OTMETHUTh BOIPOCHI [JIi KOHCYJIbTAllMH C

npernogaBaTcICM.

XapakTepucTHKA 3aJaHUI 1JI51 CAMOCTOSITEJIbHOM Pad0oThI 00yYAIOIIUXCS

U METOAUIECCKHUE PEKOMECHAAIINH 110 UX BBINNOJTHCHHIO.

KypcoBasi padora «BeHTH/ISIIIUSL 001IECTBEHHOTO 3IAHUS»
Ilenv padbomwi: 3axpernieHre 3HaHUNA U HABBIKOB MH)KEHEPHOTO MPOECKTUPOBAHUS

CUCTCM BCHTUJIIIUHW PA3JIMIHOIO HASHAYCHUS.



Yacmvl  «O3naxomnenue ¢ 3a0aumuem. Onpedenenue  pacuemuulx
KAUMAMOTIO2UHECKUX NAPAMEMPOBY.

Heo6xomumo BeuepTUTh I1aH 3aaHus (13 3aganus) B AULOCAD, nanectn Ha
HEr0 OCHOBHOE TEXHOJIOTHYECKOE OO0OpyAOBaHHE, MOCYUTaTh OOBEMBI BCEX
MOMEIICHUM, O3HAKOMUTHCS C (PYHKIMOHAIBHBIM HA3HAUYCHUEM 3JIaHUA U
OTJICJIbHBIX NMOMEIIEHUHN, HAWTH U MPUBECTH BCE PACUETHBIC KIMMATOJIOTMYECKHUE
mapamMeTpbl pailoHa 3acCTPOMKHM W MHUKPOKIUMATHYECKHUE TMapaMeTphl IS
OTJICJIBHBIX TOMEIICHH.

Yacme 2 «Onpedenenue 6030YX000MeHO8 NO  KOJUYECMBY BPEOHbIX
8bl0eNIeHUll U N0 KPAMHOCHAM .

JlanHas yacth 1enukoMm Oasupyercs Ha guctumuiuie bl.B.OJ.5 «OcHoBbI
oOecrieueHnsT MUKpOKIUMarta». CTyIeHTBl HWCHOJIB3YIOT YK€ HMEIOIIHICS
Matepuan (MOCYUTAHHBIE KOJMYECTBA BPEIHBIX BBIJICJICHUN IO TMOMEIIECHUSIM),
AHATM3UPYIOT €ro C TOYKHU 3PEHMS] BEHTWISIIUU M HA €r0 OCHOBE PACCUMTHIBAIOT
TpeOyeMbIe BO3TyXOOOMEHBI.

Yacmo 3 «lIposepka mennogoeo u 6030yuiH020 OANAHCA NOMEUSHUT».

CocTaBnsitOTCS M MOABEPrarOTCs aHAIN3Y CBOAHBIE TAOIUIBI IO TETUIOBOMY U
BO3MIYIIHOMY OanaHcy momemnieHud. [lemaeTcss BBIBOA 10 TEMJIOBOMY U
BO3IYIIIHOMY OaJlaHCy 3aHus HETUKOM. [[puHIMAaoTCS TEXHUYECKUE PEIICHUS 110
yCTpaHEeHHIO AucOanaHca.

Yacmsb 4 «Onpedenenue cxem 6HympenHe20 8030YX000MeHA 8 NOMeUeHUSX»

B 3aBHCHMOCTH OT Ha3HA4YCHHS TOMEIICHHSI, PACIIOIOXKEHUS padOdnX 30H,
HOPMHPYEMBIX TEMITEPaTypPbl U IMOABMKHOCTH BO3TyXa, BEIOUPACTCS OJIHA M3 CXEM
BHYTPEHHETO BO3yX000OMEHA JJIsl KaXKJ0TO TTOMEIIESHUS.

Yacmo 5 «Pacuem u noobop o3zoyxopacnpedenumenetiy

B 3aBHCHMOCTH OT IPUHATON CXEMBbI BHYTPEHHETO BO3TyX000MEHA U pacxojia
BO3/lyXa, TOJOUPAIOTCS BO3AYyXOPACHPEACTUTEIM C YYETOM HUX IMyMHOCTH U
AJIbHOOOMHOCTH.

Yacmo 6 « Tpaccuposka 6030yx060006. [Ipopucoexa pacuemmuvix cxemy»



VYrpoiieHHO, B OJHY JWHWIO, Ha TUIaH 37aHUS HAHOCSTCS BO3TyXOBOJbI
CUCTEM BEHTWIAIMH. [pacCHpPOBKA BBIMOJTHAETCS C YYETOM MOHTAXKHBIX
MOJIOKEHUH, SKOHOMUYECKUX, CAHUTAPHO-TUTHEHUYECKUX, MPOTUBOIOKAPHBIX U
ACTETUYECKUX (aKTOpPOB. PacdeTHBIE CXEMBI TOJNYYarOTCS IyTEM OTPHUCOBKHU
MOJIYYEHHBIX TPACCUPOBOK B aKCOHOMETpuHU. PacueTHbie cxembl pa30oMBalOTCsS Ha
pacyeTHbIC YUACTKU JJI a3POJIMHAMUYECKOr0 pacyeTa.

Yacmo [ «Aapoounamuueckuii pacuem cucmemvbl 6eHMUIAYUUY

Ilo MOJTyYEeHHBIM paHee pacyeTHBIM cxemam BBITIOJTHACTCS
a’ponvHaMudeckuil pacyer. Llenpio pacuera sBIsETCA MONyYCHHE TUAMETPOB H
pa3MepoB BO3IyXOBOJIOB Ha KaKJI0M ydacTke. Pacuer BeimomnaseTcs B Excel.

Yacms 8 «Hawnecenue 6030yx060008 Ha niaH, og)opmieHue cxem cucmem
BEHMUTAYUUY

OdopMIIIOTCS TIIaHBI U CXEMBI CUCTEM BEHTWIISAIMHU B cooTBeTcTBUU ¢ ['OCT
CITJC 21.602 — 2016.

Yacmoe 9 «Iloobop obopyodosanus 6eHMUiIAYUOHHOU KaMepbly

BrimonasieTcst moa0op KaK0ro 3JIEeMEHTa MPUTOYHBIX U BBITSDKHBIX CHUCTEM
BCHTWISAIIUMA TI0 KarajoraM, MporpaMMaM HJIM C TIOMOIIBI0 pacyeTa C ydeToM
peKOMEeHIaIui TPOU3BOAUTENIEH U TpeOOBAaHUN HOPMATUBHON JOKYMEHTAITUH.

Yacmo 10 «Komnonoska éenmunayuonuou kamepwl. Ogopmienue niana u
paspe3a 6eHMUNAYUOHHOU KAMePbLy

KomrmionoBka 000pyaoBaHusl MPENCTaBIsIeT COOOM MPOIECC PacCTaHOBKU B
OTPaHUYCHHOM OOBEME BCEX DJJICMCHTOB BCHTUJIAIIMOHHOW yCTaHOBKH. I[lpwu
pPacCTaHOBKE YYUTBHIBAIOTCS SKCIUTyaTallMOHHBIC, apXHTCKTYPHO-CTPOUTEIbHBIC H
DKOHOMHYECKHE TpeOOBaHUS, a TaKkKe PEKOMEHIAIMA TPOU3BOJAUTENCH
obopynoBanus. I[lmaH w pa3pe3 BEHTWIAIMOHHONW Kamepbl BBITIOJNHSICTCS B
cootBercTBrM ¢ 'OCT CIIC 21.602 — 2016.

Yacms 11 «Pacuem 6030ywunou 3a6ecol»

BolmonHsieTcss  pacyeT  OCHOBHBIX — IMMapaMeTpoB it moadopa  Wiu
MIPOCKTUPOBAHMS BO3/YITHO-TETUIOBON 3aBEChI IMMUOUPYIOMIETO THUIA JJIS OJHOTO

N3 HAPYIKHBIX IIPOCMOB 3/1aHUA.



Yacms 12 «Bvinonnenue mpedo8aHull NOMCAPHOU 0OE30NaACHOCMU CUCTeM
BEHMUTAYULY
JlanHasi 4acTh SIBJISIETCS OMUCATENbHOW M BBINOJHAETCS O€3 pacdeToB.

OnuceIBalOTCS OCHOBHBIC MCPHI, HCO6XOI[I/IMBIe K IPUMCHCHHIO IJIS BBIITOJIHCHUSA

TpeboBanwmii CI1 7.13130.2013.

KypcoBoii npoexkT «BeHTHJISIIIUSI TPOU3BOICTBEHHOT0 3IAHMUSI»
Ienv pabomwi: 3axperieHre 3HaHUNA U HABBIKOB MHXKEHEPHOTO MPOCKTHUPOBAHUS

CHUCTEM BEHTUJISAIIUN PA3IMIHOTO Ha3HAYCHHS.

Yacmel  «O3naxkomnenue ¢  3a0anuem. OnpedeieHue  pacyemmubix
KAUMAMOI02UYECKUX NAPAMEMPO8Y.

Heobxoammo BeraepTuTh T1aH 31anus (u3 3amgannsi) B AUtOCAD, HanecTr Ha
HEr0 OCHOBHOE TEXHOJIOTHYECKOE OOOpyJOBaHHE, MOCYUTATh OOBEMBI BCEX
MOMEIICHUM, O3HAKOMUTHCS C (YHKIHMOHAIBHBIM HA3HAUYCHUEM 3JIaHUA U
OTJICTBHBIX MMOMEIIEHUH, HATH W TPUBECTH BCE PACUCTHHIC KIMMATOIOTHYCCKUE
napamMeTpbl pailoHa 3acTpPOMKHM UM MUKPOKIMMATHYECKHUE TMapaMeTphl IS
OTJICTBHBIX TTOMEIICHHM.

Yacmv 2 «Onpeodenenue 6030YX000MEHO8 NO  KOJIUYECMBY  BPEOHLIX
8bl0eIeHUU U NO KPAMHOCHAM».

[IpuHumatotcst pemieHus: 00 00€CeYeHU MECTHBIMH OTCOCaMU OCHOBHOTO
TEXHOJIOTUYECKOro 00opynoBaHus. B 3aBUCMMOCTH OT TUIa MECTHOTO OTCOCA,
cnequ(UK TEXHOJOTMYECKOro Tpolecca M JIPYrUX HCXOJHBIX JaHHBIX,
PacCUUTHIBACTCS KOJIMYECTBO BPEIHBIX BBIICICHUH, MOCTYIAIIMX B pabOdyIo
30HY. OnpenenstoTcs BO3yX000MEHBI OTACIBHO M0 KaXKI0N «BPEIHOCTIY.

Yacms 3 «Ilposepra mennogoeo u 6030yuiHo20 6ananHca NoMeuweHu ».

CocTaBmnsIOTCS ¥ TTOABEPTAIOTCS aHATIM3Y CBOJHBIC TAOIUIIHI TIO TETUIOBOMY U
BO3MIYIIHOMY OamaHcy momemieHnid. Jlemaercss BbIBOA 1O TEIUIOBOMY U
BO3JIYIIIHOMY OaiaHCy 3aHUs UEeIUKoM. [[puHuMaroTCst TEXHUYECKHE pelieHust 1o
yCTpaHEeHHIO ArcOananca win Ha00OpOT JIJIsl yCTPOICTBA ArcOanaHca.

Yacms 4 « Tpaccuposka 6030yx060008. IIpopucoska pacuemuuix cxemy»



VYrpoiieHHO, B OJHY JWHWIO, Ha TUIaH 37aHUS HAHOCSTCS BO3TyXOBOJbI
CUCTEM BEHTWIAINMH. 1pacCHpPOBKAa BBIMOJTHSAETCS C YYE€TOM MOHTAXHBIX
MOJIOKEHUH, SKOHOMUYECKUX, CAHUTAPHO-TUTHEHUYECKUX, MPOTUBOIOXAPHBIX U
ACTETUYECKUX (aKTOpPOB. PacdeTHBIE CXEMBI TOJNYYarOTCS IyTEM OTPHUCOBKHU
MOJIYYEHHBIX TPACCUPOBOK B aKCOHOMETpuHU. PacueTHbie cxembl pa30oMBalOTCsS Ha
pacyeTHbIC YUACTKU JJI a3POJIMHAMUYECKOr0 pacyeTa.

Yacmw 5 «Aapoounamudeckuii pacuem cucmemvbl 6eHMUIAYUUY

Ilo MOJTyYEeHHBIM paHee pacyeTHBIM cxemam BBITIOJTHACTCS
a’poarHaMUYecKui pacder. Llempro pacuera sSBISETCS MOTyYEeHHUE TUAMETPOB H
pa3MepoB BO3AYXOBOJOB Ha KaXJIOM ydacTke. Pacuer BeimonHsieTrcss B EXcel.
APpOJIMHAMUYECKUI pacyeT MPOU3BOJUTCS B TOM YHCIE JUISI CUCTEM MECTHBIX
OTCOCOB.

Yacms 6 «Hanecenue 6030yx080008 Ha niaH, ogopMleHue cxem cucmem
BEHMUTAYULY

OdopMIISIOTCS TJIAHBI U CXEMBI CUCTEM BEeHTUJIAIMU B cooTBeTCTBUU ¢ [[OCT
CITJC 21.602 — 2016.

Yacmoe 1 «Iloob6op 06opyoosanus 6eHMUNIAYUOHHOU KAMEPHLY

BrimonHsieTcst moa0op KaK0ro AJIEeMEHTa MPUTOYHBIX U BBITSDKHBIX CHUCTEM
BEHTWISLIUMA TI0 KarajoraM, MporpaMMaM HWJIM C TIOMOIIBI0 pacyeTa C y4yeToM
pEKOMEHJaui TPOU3BOAUTENEH U TpeOOBAaHUN HOPMATUBHOW JOKYMEHTAIMH.

Yacmov 8 «Komnonosxka eenmunayuonnou xkamepwvl. Oghopmienue niana u
paspe3a eHMUNAYUOHHOU KAMePbLy

KoMrionoBka 000pyI0BaHUs TPEICTABIICT COOOM IMPOIECC PacCTaHOBKUA B
OTPaHMYCHHOM OOBEME BCEX DJJIEMEHTOB BEHTUJISAIIMOHHOW ycTaHOBKU. [lpu
PacCTaHOBKE YYUTBIBAIOTCS SKCIUTyaTallMOHHBIC, apXUTCKTYPHO-CTPOUTEIbHBIC H
DKOHOMHUYECKHE TpeOOBaHUS, a TakKe PEKOMEHIAIUU TPOU3BOJUTEIECH
obopynoBanusi. [lmaH w pa3pe3 BEHTWIAINMOHHON KaMmephbl BBITIOJHSACTCS B
cootBercTBHH ¢ ['OCT CIIIC 21.602 — 2016.

Yacmo 9 «Pacuem 6030yuiHou 3a6ecoi»



BemonHsieTcss pacdeT OCHOBHBIX MapaMeTpoB s Mojadopa WM

IMPOCKTUPOBAHUA BOBI[anHO-TGHJIOBOﬁ 3aBCCHI JIJIA OAHOTO U3 IIPOCMOB 3daHU.

BapuaHTel 3a1anuii 111 KypcoBOil pabOThI M KypCOBOI'O MPOEKTa MPUBEACHBI
B paznene PIIY]] «Marepuanbl Jjis OpraHu3alldd CaMOCTOSITEIbLHON paboThI

CTYACHTOB»

TpeOoBanuss K TmpeACTaBJICHUIO MW  OQOPMIICHHMIO Pe3yJbTATOB
CaMOCTOAITEe/IbHOM padoThlI.
PaboTbl BBIMONHAIOTCS B cooTBeTCTBUU C [lonoxkeHuem o0 odopmieHun

MUCBMEHHBIX paboT B J[BOY.

Kpurepuu oeHK# caMmoCTOATENbHOI Pad0Thl — KypCOBOM PpadoThI

- 50-60 6an1;10B 61-75 6an10B 76-85 6a10B 86-100 6as1;10B
&

4:,[ (HeynoBJIeTBO | (YAOBJIETBOPHUTE (xopoio) (oTJINYHO)
o PUTEJIbHO) JIbHO)

CoaepixkaHue KpuTepuen

Pabora e Pabora Pabora Bemmonnena B | PaboTa BEITIOJIHEHA B

BBIIIOJIHEHA BBLIIIOJIHEHA HE COOTBETCTBUH C COOTBETCTBHU C
MMOJIHOCTEIO. 3aganueM. He Bce TpeOOBaHUSAMH,
BriBOIBI HE BBIBOJBI CAEIaHbI U aKKypaTHO, BCE
CIeIaHbI 000CHOBAHEI pacuéTel MpaBUIIbHbIE,

rpaduyeckas 4acTh
MIPE/ICTaBJICHA B
MTOJTHOM 00BEME.
BbIBOIBI 000CHOBAHBI

Kpurepun
BrinoJsiHeHue KypcoBoii padoThbl




Pabora He IIpencraBnennsie | IIpencraBieHHble Pabora npencraBneHa
MpEeJCTaBlieHa | Pacy€Thl U pacy€ThI BBIIIOJIHEHBl | B BUJE OTYETA CO
YEepTEXKU HE MIOCJIEIOBATENBHO, BCEMH TOSICHEHUSIMH
o MOCTIeIOBAaTeNbH | CUCTEMaTU3UPOBaHbl | M uepTekamu Bee
5 bl U HE I'paduyeckas yactpb PacuéThl BBHIIOIHEHBI
E CUCTEMAaTHU3UpPOBa | BBIMOJIHEHA C C IIOMOIIIBIO
E HBI MTOMOIUIbIO KOMITBIOTEPHBIX
2 rpaduyecKkux porpamm)
= PENAKTOPOB ¢
HEOOIBIINMH
HeIo4YeéTaMu
PaGora He Odopmrnenue Odopmierue ¢ [upoko
odopmiieHa pyuHoe, MIOMOUIbIO MCTIOJIH30BAHBI
o YaCTU4HOE KOMITBIOTEPHBIX texnonoruu (WORD,
= .
= UCIIOJIb30BaHUE TEXHOJIOTUH, HO ACAD, Excel).
E MH(GOPMALMOHHBI | HEOpeKHOE
3 X TEXHOJIOTUH OreyreTsyoT
g (Word, ACAD) ommoku B
IpeICTaBIsIeMOn
uH(popManuu
Her oTBeroB Tonbko oTBETHI OtBetsl Ha Boripockl | OTBETH Ha BOIPOCHI
Ha BOIPOCHI Ha 3JIeMEHTapHbIE | MOJIHbIE W/UITN MOJIHBIE, XOPOLIO
= BOTIPOCHI YaCTHUYHO TMTOJTHBIE OpPHEHTHUpPYETCS B
i TEOPETUYECKOM
E MaTepuaie
= MPUBHICHHEM
= IPUMEPOB H
5 MOSICHECHH.
£ Hcnons3oBana
© JONOJTHUTENbHAS
JTuTeparypa
KpuTtepun oieHKH caMOCTOATEILHOI pa00Thl — KypCOBOI'0 MPOEKTA
50-60 6an10B 61-75 6an0B 76-85 6a10B 86-100 6as1;10B
g
o (HeynoBJieTBo | (yA0BJIETBOpUTE (xopomo) (oTJIM4HO)
5 pUTEJIbHO) JIbHO)

KpuTy

pun

Coaepixkanue KpuTepuen




PabGora He Pabora Pabora Beimonnena B | PaboTa BeIoHeHa B
BBIINIOJIHEHA BBIIIOJIHCHA HE COOTBETCTBUH C COOTBETCTBHU C
IIOJIHOCTEIO. 3aganueM. He Bce TpeOOBaHUSMU,
BriBoBI HE BBIBOJIBI CACIAHbI U aKKypaTHO, BCE
CJICIIaHbI 000CHOBAHBI pacy€Thl MpaBUIIbHBIC,
rpaduveckas 4acTh
MIPEICTaBJICHA B
IMOJIHOM O0BEME.
Br1Bo1BI 000CHOBAHBI
Pabora e [IpencraBnennsie | IIpeacraBieHHbie Pabota npencraBneHa
MpEeJCTaBlieHa | pacy€Thl U pPacy€ThI BBIIIOJIHEHBl | B BUJE OTYETA CO
YEPTEKU HE IIOCJIEIOBATEIILHO, BCEMU ITOSICHEHUSIMHU
e MOCJIeIOBAaTEeNbH | CUCTEMATU3UPOBAaHbl | M uepTekamu Bee
5 Bl U HE I'padmyeckas gacthb PacUEThI BBITIOTHEHBI
E CHUCTEMAaTU3UPOBA | BBIIOJHEHA C C IIOMOIIILIO
E HBI IMOMOIIILI0 KOMIThIOTEPHBIX
2 rpaguvecKux IPOrpaMMm)
= PEIaKTOPOB ¢
HEOOJIBIITNMU
HeIo4YEéTaMUu
Pabora He Odopmnenne Odopmrenue ¢ [Iupoko
odopmiieHa py4HOe, ITOMOIIILIO HCIIOJIb30BaHbI
o YaCTUYHOE KOMITBFOTEPHBIX texnonoruu (WORD,
= .
= HCIIOJIB30BAHUE TEXHOJIOTHi1, HO ACAD, Excel).
S MHQPOPMALIMOHHBI | HEOPEKHOE
3 X TEXHOJIOTUH Oreyrersyror
g (Word, ACAD) ommoku B
MPEACTABISIEMOM
uHpopManuu
Her orBeToB ToNBKO OTBETHI OTBeTHI Ha BOIIPOCHI OTBeTHI Ha BOIIPOCHI
Ha BOIIPOCHI Ha 2JIEMEHTApPHBIC | TTOJIHBIC /AN MIOJTHBIE, XOPOIIIO
= BOIIPOCHI YaCTUYHO ITOJHEIE OpUEHTHPYETCS B
i TEOPETHUYECKOM
§ MaTepuaie
= MIPUBHUICHAEM
= MIPUMEPOB H
é MOSICHEHHH.
= Hcmons3oBana
© JIOTIOJTHUTEIBHAS

JauTepaTypa




[Ipunoxenue 2

MMHUCTEPCTBO HAVKH U BBICILIET'O POCCUMCKOM ®EJEPALIMN

@enepaanoe TroCyaAapCTBEHHOC aBTOHOMHOC O6pa3OBaTeJ'II)HOG YUPCKACHUC BBICHICTO O6pa30BaHI/I$I
«/laIbHEeBOCTOUYHBIN (eepabHbII YHUBEPCUTED)
(ABDY)

NH>XEHEPHAS HIKOJIA

®OH/I ONEHOYHBIX CPEJCTB
Mo JUCHMILIUHE «BeHTHasuusy
Hanpasiaenue noarorosku 08.03.01 CrpourenbcTBo
npoduiib «TennorazocHa0KeHNe U BEHTHIISLINS
dopma NOArOTOBKYU OYHAS

BiaaaguBocTok
2015



IHacoopr
(oHIa OLIEHOYHBIX CPEACTB
o JucuuIInae BenTuiassnus

(HaI/IMeHOBaHI/Ie JUCIUITIIMHBI, BU]] HpaKTI/IKI/I)

Koa u ¢popmyiupoBka dranbl GOPpMUPOBAHUS KOMIIETEHIIUN
KOMIIeTEeHIIUH

HOpMAaTHUBHYIO 0a3y B o0jactu
VMH)KCHEPHBIX U3BbICKaHUM,
IIPUHLIAIIOB IIPOEKTUPOBAHUS 31aHU,
COOPYKEHUM, NHKEHEPHBIX CUCTEM U
000pyI0BaHus, IJIAHUPOBKU U
3aCTPOMKH HACEIEHHBIX MECT.

3HaCT

OIIK-8 HCTI0JIb30BaTh HOPMATUBHBIE

- YMEHHUE UCIIO0Ib30BATh HOPMATUBHbIE MIPABOBBIC IOKYMEHTHI B

MPaBOBBIE IOKYMEHTHI B ymeeT npohecCuOHaTbHON JesTeNbHOCTH,
npodeccnoHaNbHOI 1eATENbHOCTH (hopMyJIIpOBATh U PEIIaTh 33a91 B
00JacTH BEHTUJISIIHH.

HaBBIKAMH MPOEKTUPOBAHUS, HAJIAIKN
Y DKCIUTyaTallMi CUCTEM BEHTUIISIIUU
3IaHUH TPaXkTaHCKOTO U
MIPOMBIIIUICHHOTO Ha3HAYCHUSI.

BIaacCT

HOpMaTUBHYIO 06a3y B 00J1aCTH
MPOEKTUPOBAHUS 3JaHUN U

3HAeT COOPY>KEHHM, UH)KEHEPHBIX CUCTEM,
00ecrnevnBarIIUX MapaMeTphl
KJIMMAaTa ITOMEIICHH.

paccuuTaTh BO3/YyIIHbIE OAJIaHCHI JIS

K-1 pa3IMYHOrO BUIA TOMEILLEHU;
— 3HaHWE HOPMATUBHOM 0a3bl B 00J1aCTH CTPOUTDH BEHTHIISAIIMOHHBIE IIPOLIECCHI
WH)XEHEPHBIX U3BICKAHUM, IPUHLIAIIOB yMmeer mo0oro HasHaueHus Ha I-d
IIPOEKTUPOBAHUS 3/ITaHNUN, COOPYKEHHM, AnarpaMme; IpoBOAUTH
MH)XEHEPHBIX CUCTEM U 000pYIOBaHUS, a3pOAMHAMHUYICCKHUE PACICTRL, CUCTEM
IIJIAHUPOBKHU U 3aCTPOMKH HACEIEHHBIX BCHTUJIALINH.
MECT METOJaMH pacyeTa MUKPOKINMATa
MIOMEILEHUH, B TOM YHCIIE U
KOMITbIOTEPHBIMHU.
BIIAJICET
IK-3 0COOEHHOCTH YCTPOUCTBA CUCTEM
— COCOOHOCTH MPOBOJIUTH BEHTUJISILIUH, U OCOOEHHOCTH
IIPEIBAPUTEIILHOE TEXHUKO- 3HAeT MIPOEKTUPOBAHMS U1 3AaHUN
HKOHOMHYECKOE 000CHOBaHHME IPOEKTHBIX IPaXXAAHCKOTO U IPOMBIIIIIEHHOTO

peleHuii, pa3pabaThiBaTh MPOCKTHYIO U Ha3HA4YCHMUS.




pabouyr0 TEXHUYECKYIO JOKYMEHTAIIHIO,
0(hopMIIATH 3aKOHUCHHBIE TIPOEKTHO-
KOHCTPYKTOPCKHE pabOTHI,
KOHTPOJINPOBATh COOTBETCTBHUE
pa3pabaTbiBacMbIX MPOCKTOB U
TEXHUYECKON TOKYMEHTAIINH 3aJaHHUIO,
cranjapraM, TCXHUYCCKUM YCIOBUAM U
JAPYrMM HOPMATHBHBIM JIOKYMEHTaM

yMeeT

paboTaTh ¢ MPOEKTHO-CMETHON
JIOKYMEHTAIMEe COOTBETCTBYIONICH
poUITI0 JAHHON TUCIUTUTHHEIL.

BIaJcCT

HaBBIKAMHU pacyeTa u 1mnoadopa
000pyIOBaHUS CUCTEM BEHTHIISLINY,
METOJIaMH OTIPEICTICHUS
9HEPreTUYECKON U TEXHUKO-
HKOHOMHUYECKOH 3P (PEKTUBHOCTH
HNPUMEHSEMBIX PEIICHHUH.

«BenTHIASIIUA»

(I)Oprl TEKYHIEIr0 U MPOMEKYTOYHOT0 KOHTPOJIA IO NUCHUIIJIUHE

Ne | KonTtponupyem OueHouHbIE CpeacTBa -
n/m bI€ MOYITH/ Konp! u atansr popmupoBanus HAaUMEHOBaHUE
paszenbl / TeMbl KOMIIETEHIH TEKyIMH TIPOMEKYTOU
JIMCIIATLTHHEI KOHTPOJIb Has
arrecrauus
1 | Pazpen 1. YcTHbii onpoc | 3auéT
Beenenue B (OIIK-8) | 3maer (YO) Bompocsr
Kypc 1-39
«BEHTHJISALIUN YcTHbli onpoc | 3a4€T
(YO) Bomnpocsr
yMeet KypcoBas 40-85
pabora (TTP-5)
Kypcosas 3auér
BIIAJIEET pa6orta (ITP-5) | Bompocsr
86-112
YcTHbil onpoc | 3a4éT
(TIK-1) | 3HaeT (YO) Bompocs
1-39
YcTHbli onpoc | 3a4€T
(YO) Bompocsr
ymeet Kypcosas 40-85
pabora (TIP-5)
BJIAJICET KypcoBas 3auér
pa6ora (TTP-5) | Bompocsr
86-112
YcTHbli onpoc | 3a4€T
(TIK-3) 3HaeT (YO) Bompocsr
1-39
VYcerablii onpoc | 3a4ét
(YO) Bomnpocsr
ymeet KypcoBas 40-85
pabora (TTP-5)




Kypcosas 3auér
BIIafEET pabora (ITP-5) | Bompocst
86-112
Paznen 2. VYcerublii onpoc | 3a4ét
OcobeHHoCcTH (OIIK-8) | 3maer (YO) Bompocsr
MIPOCKTUPOBAHH 1-39
A CUCTEM YcrHbli onpoc | 3auéT
BEHTWISILIUU B (YO) Bomnpocsr
0O0IIeCTBEHHBIX ymeer Kypcosas 40-85
3IaHUAX pabora (TIP-5)
KypcoBas 3auét
pa6ora (ITP-5) | Bompocst
praneet JlaGopartopnas | 86-112
pabora (ITP-6)
YcTHbii onpoc | 3auéT
(TK-1) | HaeT (YO) Bornpock!
1-39
VYerubiit onpoc | 3a4ét
(YO) Bomnpocsl
yMeet KypcoBas 40-85
pabora (TTP-5)
BIIaJCCT Kypcosas 3auér
pabota (ITP-5) | Bompocsr
JlaGopatopnas | 86-112
pa6ora (ITP-6)
YcTHbli onpoc | 3a4€T
(ITK-3) | 3maer (YO) Bompocsr
1-39
YcTHbil onpoc | 3a4éT
(YO) Bompocsr
ymeet Kypcosas 40-85
pabora (TIP-5)
Kypcosas 3auér
BIIAJIEET pa6ora (TTP-5) | Bompocsr
86-112
Paznen 3. YcTHbIl onpoc | DK3aMeH
OcobenHocTr (OIIK-8) | 3Haer (YO) Bomnpocst
IIPOEKTHPOBAHU 1-10
s CUCTEM YceTHbIM onpoc | DK3aMeH
BEHTWJISALIH (YO) Bonpocsr
MIPOU3BOJICTBEH ymeet Kypcosoit 11-17
HBIX 3/1aHU npoekt (TTP-9)
Kypcosoit OK3aMeH
BIIAJIEET npoekT (ITP-9) | Bompocst
JlaGopatopnas | 18-38




pabora (TTP-6)

VYerHbIl onpoc | Dk3amMeH
(IIK-1) | 3HaeT (YO) Bormpocs
1-10
VYcrHblii onpoc | Dx3aMeH
(YO) Bomnpocsr
ymeet Kypcosoit 11-17
npoekT (ITP-9)
BIIaJICCT KypcoBoit OK3aMeH
npoekT (ITP-9) | Bompocst
Jlaboparopnas | 18-38
pa6ora (ITP-6)
(TIK-3) YcTHBIH onpoc | DK3aMeH
3Haer (YO) Bonpocst
1-10
YcTHbIl onpoc | DKk3aMeH
(YO) Bomnpocsl
yMeetr Kypcosoit 11-17
npoekT (ITP-9)
Kypcosoit DK3aMeH
BIIAJIEET npoekT (ITP-9) | Bompocst
18-38
Paznen 4. (OIIK-8) VYcTHbI onpoc | DKk3aMeH
Abdpanus u 3HaeT (YO) Bompocsr
CrielraIbHbIe 1-10
BU/IBI YcTHbIl onpoc | DKk3aMeH
BEHTWJISALINH (YO) Bomnpocsr
yMeetr KypcoBoit 11-17
npoekt (ITP-9)
KypcoBoii DK3aMeH
BIIAJi€ET npoekt (ITP-9) | Bompocst
18-38
(TIK-1) YcTHBIH onpoc | DK3aMeH
3HaeT (YO) Bompocsr
1-10
YcTHbIl onpoc | DK3aMeH
(YO) Bompocsr
yMeetr KypcoBoii 11-17
npoekt (ITP-9)
Kypcosoii DK3aMeH
BIIAJIEET npoekT (ITP-9) | Bompocst
18-38
(TIK-3) YcTHBIN onpoc | DKk3aMeH
3HAeT (YO) Bonpocst

1-10




YcTHbIl onpoc | DK3aMeH

(YO) Bomnpocsl
yMeet KypcoBoii 11-17

npoekT (ITP-9)

KypcoBoii DK3aMeH
BIIAJIEET npoekt (ITP-9) | Bompocst

18-38




IIkana oneHUBaHUS YPOBHS C(POPMHUPOBAHHOCTH KOMIIETEHIIMH

Koxa n popmynposka

KpUTECpHHn
KOMITeTeHIIHH ranbl (l)OpMHpOBaHI/lH KOMIIETCHIIUH puTep nokasarTejamu
HopmarusHnyto 0a3y B 3HaHue HopMaTUBHOH 0a3bl | CrIOCOOHOCTH UCIIOIB30BATh
00J1aCTH HHKEHEPHBIX B 00J1aCTH MHXEHEPHBIX HOpPMAaTUBHYIO 0a3y B 001acTu
SHAeT U3bICKaHUH, IPUHLIUIIOB U3bICKaHUH, IPUHLIUIIOB MH)KEHEPHBIX U3BICKAaHUM,
(oporosiii MPOCKTHPOBAHUS 3JJaHUH, IPOCKTHPOBAHUS 3IaHUH, IPUHIUIIOB TIPOSKTUPOBAHUS
OI;GHB) COOPY’KEHUH, HH)XEHEPHBIX COOPY’KEHHM, MH)KEHEPHBIX | 3J1aHUH, COOPYKEHHI,
P CHCTEM U 000pyI0BaHMUS, CHCTEM B 000pyIOBaHHUA, WH)KEHEPHBIX CHCTEM U
IUTAHUPOBKU U 3aCTPONKHU IUTAHUPOBKU U 3aCTPONKHU 000py/10BaHus, IJIAHUPOBKH U
HACEJIEHHBIX MECT. HACEeJICHHBIX MECT. 3aCTPOIKM HACEIEHHBIX MECT.
YMeHue UCnonb30BaTh CriocoOHOCTb UCTIOIB30BATh
Hcnonb30BaTh HOPMAaTUBHBIE
(OIIK-8) HOpPMaTHBHBIE [TPaBOBbIE HOpPMaTHUBHBIE [TPaBOBbIE
HPaBOBBIC AOKYMEHTbL B JIOKYMEHTHI B JIOKYMEHTHI B
YMEHHUE UCIIOJIb30BaTh npodeccHOHATbHOT é’) 5 y 5
HOPMATHBHBIE [IPABOBHIE yMeeT S ——— npodeccronanbHON npodeccruoHanbHON
(TPOABUHYTBHIIN) NesITeNbHOCTH, JeSITebHOCTH, (OPMYIHPOBATH
JOKYMEHTHI B (bopMynHupoBaTh U pelaTh
. saauu B OGACTH (GbopMyIHpOBATh M peIIaTh | U pelIaTh 3a7add B 00JIacTh
MpodeccHOHANbHON S —— 3aJauu B 00JacTu BEHTUJIALMH.
JeSTeNbHOCTU : BEHTHJIAIIIH.
Bnanenune HaBbikamMu CriocoOHOCTD BBISIBIIAITH B
MPOEKTUPOBAHNUS, HATIAKA | CYIIECTB WX MPOEKTaxX U
HaBbikamMu poeKTHPOBaHUS, P p ’ A YHIECTBYIOLIHMX TP
Y SKCILTyaTalluu CUCTEM 00BEKTaxX HECOOTBETCTBUS
HaJIQJKU U SKCIUTyaTalllu N N .
. | BeHTWJISIIMU 3MaHUN COBPEMEHHOW HOPMATHBHOM
BJIaJICeT CHCTEM BEHTHJISINN 3TaHUN
. IPaXXTaHCKOTO U JIOKYMEHTAIUH, BBIOJIHATh
(BBICOKHIA) IpaXXJIaHCKOTO U
MPOMBIIIIIEHHOTO MIPOEKTHI ¥ pabOTHI TI0 HAJIAIKEe
MIPOMBITIIIEHHOTO M
Ha3HAYEHUS. CHCTEM BEHTUJISILIMU 3JaHUN
Ha3HAuYCHUS.
TPaXXTaHCKOTO U
IPOMBIIIJICHHOTO Ha3HAYEHUSI.
(TK-1) 3HAeT Hopmatushnyto 6a3y B 3HaHue HopMaTUBHOM 0a3bl | CrTOCOOHOCTH OBICTPOro MOUCKA
(moporoBbIit 00J1aCTH IPOEKTUPOBAHUS B 00JIaCTH MPOEKTUPOBAHUS | HY>KHBIX ITapaMeTPOB U

3HaHHC HOpMaTHBHOf/'I 0a3bl B

YpOBEHbB)

3JIaHUH U COOPYKEHUH,

3JIaHUH B COOPYKEHUH,

orp aHNYEHUH B HOPMAaTHUBHBIX




00JIaCTH WHKEHEPHBIX
U3bICKaHUH, IIPUHIUIIOB
IIPOEKTUPOBAHMUS 3/1aHUH,
COOPYKECHMM, NHKECHEPHBIX
cucTeM U 000pyI0BaHHUs,
IIJIJAHUPOBKU U 3aCTPOMKHU
HACEJIEHHBIX MECT

WHKCHEPHBIX CHUCTEM,
00ecrneunBaroImx
napaMeTpsl KiumaTa
IMOMEIIICHUH.

WHXCHEPHBIX CHCTEM,
00ecreunBaroIINX
napameTpsl KIiMMaTa
IIOMEIIECHUH.

AOKYMCHTAX I10 CTPOUTCIILCTBY.

Paccunrars BO3qymHbIe
OanaHChl 114
pa3IMYHOrO BUAA
IIOMELICHUI; CTPOUTH

YMeH#ue 110 HeoOX0AUMBIM
HUCXOIHBIM JaHHBIM
paccYMTaTh BO3IYIIHBIC
OayaHCHI I

pasIMYHOrO BUIA

Cr1ocoOHOCTB MCIIOIL30BATh Ha
IMPAKTUKEC MCTOJAUKHN PaACUCTa,
H3JI0OKCHHBIC B HOPMATUBHBIX
CTPOUTCJIbHBIX JOKYMCHTAX.

yMeer IIOMEIICHUH, IOCTPOUTh
.\ | BEHTUJISIIMOHHBIE MMPOLIECCHI
(IPOJIBUHYTHIN) BEHTUJISILIMOHHBIE TTPOLIECCHI
ar00oro Ha3HavyeHus Ha [-d
nroboro Ha3HaveHus Ha [-d
Juarpamme; mpoBOJIUTh
quarpamme, poBecTu
a’pOIMHAMHYECKHE PACUYETHI,
a’pOMHAMUYECKHE
CUCTEM BEHTUJISLIUU.
pacueThl CUCTEM
BEHTUJISIIIHH.
Metonamu pacuera Brnagenue metonamu CIIOCOOHOCTH IPOU3BECTH
— MUKPOKIIIMATa pacuera MUKpOKJIMMATa pacueTsl pa3IMIHBIX
(BbicoKHil) MOMEIIEHUH, B TOM YHCIIe U MOMEIIEHU, B TOM YKCJIE U | TTapaMeTPOB MUKPOKJIMMATA
KOMITBIOTEPHBIMHU. KOMITEFOTEPHBIMH. MIOMEIICHUH, B TOM YHCIIe U
KOMIBIOTEPHBIE.
(TIK-5) N 3HaHHE 0COOEHHOCTEN Cnoco6HOCTB 3apaHee
Ocodenroctn yeTpoiicTsa CTpOICTBa CHCTEM OTIpeeNATh MPUMEPHBIC
CIOCOOHOCTH MPOBOANUTH CUCTEM BEHTHJISIIUH, H yerp pel pUMEp
BEHTUJISINH, U Harpy3Kd Ha CHCTEMBI
MpeIBApUTENILHOE TEXHUKO- | 3HACT 0COOEHHOCTH N
(noporossi HIPOEKTHPOBAHHAS 1T 3NAHMi ocoOeHHoCTeH BEHTWISIIIUK U IPUMEPHYIO UX
SKOHOMHUHCCKOC OI])SGHL) I‘pa)KI[aHI())KOI‘O " HPOEKTHPOBAHUS JUIS KOH(UTYpaIHIO B 3aBUCUMOCTH
000CHOBAaHNE MIPOCKTHBIX P np OMBILUICHHOLO 3aHUI TPAKIAHCKOTO U OT Ha3HAYEHUs 30aHUS U
peleHwuii, pa3padbaThiBaTh P MPOMBIIIIIEHHOTO OTJIENFHBIX €T0 TOMEIICHUH.
HA3HAYCHMSI.
MIPOSKTHYIO U Ha3HAYEHUSI.
PaGOUYIO TEXHUUECKYIO PaGorate ¢ mpoeKkTHO- VmMenue paborats ¢ CrnocoOHOCTE TOTHOCTBIO
MeeT CMETHOM JOKyMEHTaIueH MPOEKTHO-CMETHOMN MOHSITHh KOH(UTYpAITUIO, TUIT U
JOKYMEHTAINIO0, 0hOpMIIATH y . JIOKYMEHTAIL P " burypawuro,
(TTPOABUHYTHIN) | COOTBETCTBYIOMICH MPOPIIIIO | TOKYMEHTAITUEH Ha3HAYECHUE CUCTEM BEHTHIISIHH

3aKOHYCHHBLIC ITPOCKTHO-

JTaHHOUN JUCHMIIINHEIL.

COOTBETCTBYIOLICH

TJIAAS Ha OCHOBHBIC YCPTCIKU




KOHCTPYKTOPCKHE PabOThI,
KOHTPOJIUPOBATH
COOTBETCTBUE
paszpabaThIBa€MBbIX ITPOCKTOB
1 TEXHHYECKOM
JOKYMEHTAIUU 33]JIaHUIO,
CTaHJapTaM, TEXHUYECKUM
YCJIOBUSIM U APYTUM
HOPMATHBHBIM JIOKYMEHTaM

npoduto qaHHON
JIMCIUTLTMHBIL.

KOMILJIEKTA MPOEKTHO-CMETHOMN
JIOKYMEHTAITUH.

BJIa/IeET
(BBICOKHMIN)

Hagsikamu pacuera u
noadopa 00opyaOBaHUS
CHUCTEM BEHTHWJIALINH,
METOJIaMH OIpeIeTICHHS
SHEPreTUYECKON U TEXHUKO-
SKOHOMUYECKOU

3¢ (HEeKTHBHOCTH
MPUMEHSIEMbIX PEIICHUN.

Brnagenue HaBbikaMu
pacdera u mojoopa
000py/I0BaHUs CUCTEM
BEHTUJISIINH, METOIaMHU
orpeeneHus
SHEPreTUYECKON U TEXHUKO-
SKOHOMUYECKOH

3¢ heKTHBHOCTH
NPUMEHSEMbIX PEIICHUH.

CnocoOHOCTh 3aITPOCKTHUPOBATH
C HYJISl CHCTEMY BEHTHJISLIUN U
JIaTh OIICHKY €€ SHEPreTHICCKOM
1 TEXHUKO-2KOHOMHYECKOI

3 PEKTUBHOCTH.




MeToanuyeckue peKoMeHAaluH,
onpeeJsAOIKe NPOLeAYPbI OLCHUBAHNUS Pe3y/JIbTATOB OCBOCHHUS
AUCHUILINHBI « BeHTHIsIIms»

Texymas arrecranmsi CTyIeHTOB. Tekylas arrectaiusl CTYJIEHTOB IO
TUCIUTUINHE «BEeHTUIANUS) TMPOBOAWTCS B COOTBETCTBHHM C  JIOKQJIHHBIMHU
HOpMaTUBHBIMU akTamu JIBDVY u sBnsiercs 00s13aTeabHOM.

Tekymas arrecranus Mo AUCHUILUIMHE «BEHTUIIAIUS» MPOBOAUTCS B (popMme
KOHTPOJIBHBIX MEPONPUATHH (3awumsl Kypcosoiu pabomst (IIP-5), kypcosozo
npoexma (IIP-9), nabopamopuvix pabom (IIP-6) u ycmnoco onpoca (YO)) mno
OLICHMBAHUIO (DAKTUYECKUX PE3YyJIbTATOB OOYUEHHs CTYAEHTOB M OCYILECTBIIACTCA
BEJIyIIUM TPEIOAaBATEIIEM.

OOBeKkTamMu OIIEHUBAHUS BHICTYIIAOT:

e yuyeOHasg JUCUUIUIMHA (AKTMBHOCTh Ha 3aHATUSX, CBOEBPEMEHHOCTh
BBITIOJIHEHUS PA3NIUYHBIX BUAOB 3a/JIaHHM, IMOCENIAEMOCTh BCEX BHJIOB
3aHSATUI 110 ATTECTYEMOM AUCUUILINHE);

® CTENEHb YCBOEHUS TEOPETUUECKUX 3HAHUIA;

® YpPOBCHb OBJAQJCHHS MPAKTHUYCCKUMHU YMCHHSMH M HABBIKAMH I10 BCEM
BUJIaM y4eOHOI paboThI;

® PE3yJIbTAThl CAMOCTOATEILHON paOOTHI.

OueHka OCBOGHMS Yy4yeOHOW JUCHMIUIMHBI «BeHTunamus»  sBISETCS
KOMITJIEKCHBIM MEPOIIPUSATHEM, KOTOPOE B 00S3aTEIHBHOM TOPSIKE YIUTHIBACTCS U
bukcupyeTcss BenylMM IpernojaBareneM. Takue moka3zaTeau ATOW OLEHKH, Kak
MOCENIAEMOCTh BCEX BUJIOB 3aHSITUN M CBOEBPEMEHHOCTH BBHINIOJIHEHUS KYpCOBOU
paboThI WK KypCOBOTO TIPOEKTa UKCUPYETCS B KypHAJIE TTOCEIICHHSI 3aHATUN U B
rpaduke BBIOJHEHUS KYPCOBOM pabOThI/IPOEKTA.

CrereHb  yCBOGHHUS TEOPETHUYECKUX 3HAHUM  OIEHUBACTCS  TaKUMU
KOHTPOJIbHBIMU MEPOTPHUATUSAMH KaK YCTHBIH ONPOC W, YaCTHYHO BBIMOJTHECHUEM
KypCOBOI pabOThI U KypCOBOI'O MTPOEKTA.

YpoBeHb OBNaACHUS MPAKTUYECKUMH HABBHIKAMH M YMEHUSIMHU, PE3YIbTAThI

CaMOCTOATENbHON pabOThl OLIEHUBAIOTCS pPa0OTOM CTyJEHTa HaJ KypCOBOM



paboTo#, KypCOBBIM MPOEKTOM, WX OGOPMIICHUEM, TPEICTABICHUEM K 3alllUTe U
cama 3alluTa, a TAK)KEe KA4eCTBOM BBIMIOJTHEHUS 1a00PaTOPHBIX padoT.

IIpomexyTouHasi arrecrauusi CTyAeHTOB. lIpomexyTrouHas arrecranus
CTYICHTOB MO JUCHUIUIMHE «BEHTWISIuUs» TMPOBOAUTCS B COOTBETCTBUU C
JIOKaJIbHBIMA HOpMaTUBHBIMU akTamu JIBDY u sBnsercs o0s3aTeabpHOM.

B cootBeTcTBUM ¢ pabouyuM y4yeOHBIM IJIAHOM [0 HAMPABIECHUIO TTOATOTOBKHU
08.03.01. CrpoutennctBo, mpoduns «TemnorazocHaOXKeHHE ¥ BEHTUIISAIINS
BU/IAMH TPOMEXKYTOYHOM AaTTECTAllMM CTYyJAEHTOB B TMPOLECCE H3YYEHUs
TUCITUTITNHBI « BEeHTUIISATIAS SBISIOTCS dK3aMeH (7 cemecTp) 1 3a4€T (6 cemectp).

DK3aMeH MPOBOAUTCS B BUJIE YCTHOTO onpoca B ¢opMe OTBETOB Ha BOMPOCHI

OK3aMCHAaIIMOHHBIX OMJICTOB.

3a4€T MPOBOJUTCSA B BUJIE YCTHOTO OIpoca B popMe codece1oBaHus.

Ilepeyenn oneHouHbIX cpeacTB (OC) mo AuCHUTIHHE

«BeHTHIAAIUAY

Kon
OoC

HanmenoBanue
OILICHOYHOTI'O
CpeacTBa

Kpatkast xapakTepuCTHKa OIICHOYHOTO
cpescTBa

IIpencraBnenne
OLICHOYHOT'O
cpenctsa B GpoHjIe

1 [VO-1

CobecenoBanue

CpencTBo KOHTPOJIsl, OpPraHU30BAHHOE
Kak cIieluaabHas Oecena
MpernoiaBaresis ¢ 00yJaromuMes Ha
TEMBI, CBSI3aHHBIE C U3y4aeMOM
JACLIUIIIIMHOM, U PAaCCYMTAHHOE HA
BBISICHEHHE 00beMa 3HAHUH
o0yJaromierocs Mo onpeeIeHHOMY
pasneny, TeMe, mpolaemMe | T.1I.

Bormpocsl o
TeMam/pazzienam
JUCLUIIINHBI

2 | IIP-5

Kypcosas
pabora

[TpoayKT caMOCTOSITETbHON paObOThI
00y4aromerocs, mpeICTaBII IO
co0oii Habop "epTexel ¢
MOSICHUTEIILHOW 3aITUCKOM, TJIe aBTOP
OIMHUCBIBACT BCC TEXHUYCCKUC PCHICHUA
IIPUHSATHIE IPY TPOCKTUPOBAHUH
CHCTCMBI BEHTHUIISIIIMH, a TaK XK€ JacT
HM OLCHKY IO OTHOIICHHUIO K
ATbTCPHATUBHBIM PEIICHUSIM.

Tembl KypCcOBBIX
pabot

3 | IIP-9

Kypcosoii
MPOEKT

[TomHOCTHIO YKOMITJIEKTOBAHHBIN B
COOTBETCTBUU C COBPEMEHHOU
HOPMAaTUBHOM JOKYMEHTAIUEN

Tembl KypCcOBBIX
MIPOEKTOB




Kon | HammenoBanue IIpencrasinenue
No Kparkas xapakTepucTuka OlleHOYHOTO
oC OIICHOYHOTO OILICHOYHOT'O

/o Cpe/cTBa
CpeacTBa cpenctsa B GpoHIE

IMPOCKT CUCTCMbI BCHTHJISIIUN
MMPOU3BOACTBCHHOI'O 3aHUA,
coJiep Kaliii rpa)uIecKyro 4acTb,
MOSICHUTEJIBHYIO 3aIUCKy U Ha0OP

IIPUIIOKEHUMN.
4 | TIP-6 | JlaGopaTopHas CpencTBo aiis 3aKperyieHus 1 Tembr
pabota MIPAKTUYECKOI0 OCBOCHHUS MaTepuaia n1abopaTOpHBIX
0 OTIPE/ICTICHHOMY pa3zeny. pabort

Bomnpocs! 1Jis1 yCTHOTO onpoca

[Tepeuenp BOmpoOCOB IS DK3aMEHa MO0 JUCHUILUIMHE « BEeHTHUIISIIHS
1. Tlepeuncnure Qu3MUeCKUe BEIUYHMHBI, XapPAKTEPU3YIONIUE COCTOSHUE
BO3IyXa.
2. Yto Takoe ¢?
. Uto takoe d?
. Uro Taxoe t;p ?

. Y10 Takoe TEeImI0eEMKOCTh?

3

4

5

6. Uto Takoe 1?
7. Yto Takoe y?

8. Uto Takoe p?

9. Uto Takoe tey?

10. Yto Takoe dcy?

11. YTo TaKkoe icy?

12. CoctaB atmMoCchepHOT0 BO3ayXa.

13. MaccoBoe coaiep>kaHue COCTaBHBIX YacTel aTMOC(EpHOro BO3ayXa.

14. Conepxut nu atMoc(epHBIi BO3AyX WHEPTHBIC Ta3bl? Eciu fa, To Kakue?

15. Onpenenenve BEHTUIISAIUU.

16. Uto Takoe «BpEIHOCTh» B KOHTEKCTE BEHTUJISLINH ?




17. Tlepeuncnute BpeJHOCTH, C KOTOPBIMHU OOPETCSl BEHTHIIALIUA.

18. Tlepeuncaute TpeOOBaHUS, IPEIBIBISIEMbIC K BEHTHIISIIHH.

19. HazoBuTe UCTOYHUKHN U30BITOYHOTO TEILJIA B TIOMEIICHHH.

20. HazoBHTE NCTOYHUKY U30BITOYHOM BJIArH B IOMEIICHUH.

21. HazoBUTE MCTOYHUKHU BPEAHBIX Ta30B U MAPOB B MOMEIICHHUH.

22. Haz0BUTE UCTOYHUKHU U30BITOYHOM MBUTH B TOMEILICHUU.

23. Ha CKOIBKO KIJIACCOB JENATCS BpEIHBIC BEIIECTBA 110 CTENEHU
BO3JICHCTBUSI HA OPTaHU3M YelloBeKa?

24. Yo Taxoe [1/IK BpennbIx BemecTs?

25. Yo Takoe pabodas 30Ha?

26. Kak MOXHO ONpenenuTh BO3AYXOOOMEH B IOMEIIECHUU, B BO3IyXE
KOTOPOTO COJAEP)KATCA HECKONBbKO BPEAHBIX BEIIECTB OJHOHAIPABICHHOTO
JNEUCTBUA?

27. Kak MOXHO OMpeaeianuTh BO3AYXOOOMEH B TMOMEIICHUU, B BO3IYyXe
KOTOPOTO COJEp)KATCsI HECKOJBKO BPEIHBIX BEIIECTB HE OJHOHAIPABICHHOTO
JIEUCTBUS?

28. OcHOBHAS 11€/Th BEHTUIISIIH.

29. Ilytn noCcTHKEHUS OCHOBHOM 11€JT BEHTHJISAIIUH.

30. Kakum cructemMaMm BEHTWISALUUA OTIAETCS MPEANOYTEHUE TS TOCTHKCHUS
3aIaHHBIX [TAPAMETPOB?

31. Ilepeuncnure CcrnocoObl YMEHBIICHHS] MPOU3BOJUTEILCHOCTH CHUCTEM
MEXaHUYCCKON BEHTUIISIITUH.

32. Uto Takoe BEHTWIALIMOHHAS cucTeMa?

33. Kak nosipa3nensitoTcss CUCTeMbl BEHTUJISIIMN TI0 HA3HAYCHUTIO?

34. Yto Takoe 001eoOMeHHAasT BEHTUIIALIMUA?

35. Yto Takoe MmecTHasI BEHTHIALINAA?

36. Kak nonpa3aenstorcs CuCTEMbl BEHTWISILIM 110 CIIOCO0Y MO0y XK aeHUs?

37. 3a cueT 4ero BO3AyX MepeMelaercs 1o KaHajiaM U BO3yX0BoaAam?

38. Ilokazarb MPUTOYHYIO OOIICOOMEHHYIO KAHAJIBHYI0 C MEXaHHMYECKUM

H06y}K,ZIeHI/I€M CXEMY CUCTEMbBI BEHTHIIALIUNA.



39. Iloka3aTp IPUTOUHYIO 00IIEOOMEHHYIO OECKaHAIBHYIO C MEXaHUYECKUM
noOYKJICHUEM CXEMY CHCTEMbI BEHTUJISIIUH.

40. IToka3aTh MPUTOYHYIO OOIIEOOMEHHYI0 OeCKaHAJbHYIO C €CTECTBEHHBIM
noOYKJICHUEM CXEMY CHCTEMbI BEHTUJISIIUH.

41. Tloka3aTh TMPUTOYHYIO MECTHYIO KAHAJIBHYI0O C MEXaHUYECKUM
OOy JICHUEM CXEMY CUCTEMbI BEHTUJISIUU.

42. Tloka3aTb NOPUTOYHYIO MECTHYIO OECKaHaJbHYI0 C MEXaHHYECKUM
n00YKJIEHUEM CXEMY CUCTEMBbl BEHTUJISALUH.

43. Tloka3aTh TPUTOYHYID MECTHYI0 OCCKaHAJbHYI0 C eCTECTBCHHBIM
noOYyKJIEHUEM CXEMY CUCTEMBbI BEHTUJISIINH.

44. Tloka3aThb BBITSDKHYIO OOIICOOMEHHYIO KaHAJIBHYI0O C MEXaHUYECKUM
noOYKJIEHUEM CXEMY CHCTEMBI BEHTUJISIIIH.

45. Tloka3ath BBITSIKHYIO OOIICOOMEHHYIO OECKaHAIBHYIO C MEXaHHUYECKUM
n00YKJIEHUEM CXEMY CUCTEMBbl BEHTUJISLUH.

46. Tloka3aTh BBITSDKHYIO OOIICOOMEHHYIO KaHaJbHYIO C €CTECTBEHHBIM
no0YyKJIEHUEM CXEMY CUCTEMbl BEHTUJISLIUH.

47. TlokazaTh BBITSKHYIO OOLICOOMEHHYIO O€CKaHaJIbHYIO C €CTECTBEHHBIM
no0YyKJIEHUEM CXEMY CUCTEMbl BEHTUJISLIUH.

48. Tloka3aThb BBITSDKHYIO MECTHYIO KaHAJIBHYIO C MEXaHUYECKUM
noOYyKJIEHUEM CXEMY CUCTEMBbI BEHTUJISIIH.

49. [IlokazaTh BBITSDKHYIO MECTHYIO KaHaJIbHYI0 C €CTECTBEHHBIM
noOYKJIEHUEM CXEMY CHCTEMBbI BEHTUJISITUH.

50. Yto Takoe aBapuiiHbIE CUCTEMbI BEHTHIISIIUN?

51. Bo3MOKHO JI1 COYETaHHE HECKOJIBKUX BApPUAHTOB CHUCTEM BEHTHUIISAIUU?
Ecnu ga, To mpuBeanTe mpumep.

52. Uto Takoe BO3IYIIHbIN peXUM 31aHUsA?

53. Kakwue 3amaun peniaeT BEHTUIISIUS ?

54. Bo3ayliHbINA peXUM 31aHUS.

55. Ot yero 3aBUCUT 3()PEKTUBHOCTD BEHTUIISILIUU?

56. HCpC‘II/ICJII/ITC OCHOBHBIC IIPUHIMUIIBI OpTaHU3all BEHTHUIALUHN.



57. YeM onpenensercss NpaBUIbHOE PELIEHUE BEHTUIISILIUM ?

58. Ilepeuncnute 0o0mKE PEKOMEHIAIMH MPHU PELICHUH BOIMpOca MOJa4d U
yAaJIeHUs BO3/1yXa U3 TOMEIICHHUS.

59. CkonpKO W Kakue Mepuojbl Tofa HCIOJB3YIOTCS B pacdyeTrax CUCTEM
BEHTUWISALIAN?

60. Pacckaxxute 0 MPUHINIAX BEHTUJISIIUU B KUJIBIX 3TaHUSX.

61. Pacckaxkute 0 MPUHIMITAX BEHTHIALNUN B OOLIECTBEHHBIX 3/1aHUAX.

62. Pacckaxkxute 0 NPUHIMIAX BEHTWISALMY B TOCTUHULIAX.

63. Pacckaxxute 0 MpUHIMIIAX BEHTWISINH B a[IMUHUCTPATUBHO-KOHTOPCKUX
3AHUSX.

64. Uto Takoe cxema BEHTWISILUU «CBEPXY-BBEPX»?

65. IlepeunciuTe KaTeropuu MPOM3BOACTB. UeM OHU OTIUYAIOTCS APYT OT
ayra?

66. HazoBuTte B3pbIBONOXkKApOOMACHbIE KaTeropuu. B yem u3 cxoactsa u B
YyeM pasyinuus’?

67. HazoBute noxkapoonacHyro kareroputo. B uem ee ornuune ot apyrux?

68. Kateropuu I' u JI. B yem ux paznuaue u cxoacTso?

69. Uto takoe r3(pdexT cymmanuu AeiCTBUS BPEAHBIX BEIIECTB?

70. Kak addext cymmanuu JeHCTBUS BIUAET Ha BO3IyX000MeH?

71. Tlo xakuM XapaKTepHbIM MpPHU3HAKaAM KIACCU(DUIMPYIOT CHUCTEMBI
BEHTWISILIUU?

72. Yto Takoe adpanus? ['ne ee npuMeHs0T?

73. Kak mnpaBwiIbHO OpraHu3oBaTh BO3YXOOOMEH B 3JaHUAX, YacTO
00yBaeMbIX BETpOM?

74. HazoBuTe COCTaBHBIE I€TAH MEXaHUUYECKON CUCTEMbI BEHTHIIALIAN?

75. HazoBuTe cocTaBHbIE I€TaIN €CTECTBEHHOW CUCTEMbl BEHTHIIALINN?

76. Ilepeuncaure 3a1a4n MECTHOM M 00IIICOOMEHHON BEHTHIISAIIU.

77. Kakoi 00pa0oTKe Mo iBEpraroT NPUTOUHBINA BO3AYX?

78. CymiecTBYIOT I MECTHBIE IpUTOUHBIE cucTeMmbl? Ecnu ga, To nmpuBeaute

npumep.



79. MecTHbIE OTCOCHI U MECTHBIE BBITSKHBIE CUCTEMBL. DTO OJTHO M TOXKE WU
€CTh OTJINYUS MKy HUMU?

80. HazoBuTE TUITBI MECTHBIX OTCOCOB?

81. C xako¥i 11e/1bl0 YCTPanBatOT MECTHBIE CUCTEMBbI BEHTHIISILINN?

82. HazoBUTE OCHOBHOM 3JIEMEHT MECTHOM CUCTEMbl BEHTUIISAIUN?

83. Kakue u3 cucteM BEeHTUJISILIUU SBJISIOTCS HAUOO0JIee CIOKHBIMU?

84. Kakue cucTeMbl BEHTWIALUN Ha3bIBAIOT KaHAJIBHBIMH, O€CKaHATbHBIMU?
Kak onu yctpauBarorca? I'ne mpuMeHstorces?

85. Kak ycTpanBarT U ¢ KaKO# IENTbI0 MECTHYIO KaHAIBHYIO C €CTECTBEHHBIM
no0YyKIEHUEM CHCTEMY BEHTHJISIIUHU?

86. Uto Takoe TETUIOBOM PEKUM 31aHUS?

87. Uto Takoe BIaXHOCTHBINA PEKUM 3/1aHUS?

88. HazoBure 3amaun, KOTOpbIE PELIAIOT MPU PACCMOTPEHUHU BO3AYIIHOTO
pexuma 31aHus?

89. Kakue BOompochl OTHOCSTCS K BHYTPEHHEH 3a/1ade BO3AYIIHOTO pexuma?

90. Ot uvero 3aBuUcUT A(H(PEKTUBHOCTH BEHTUIISAIIUN TTOMEIICHUS ?

91. Yro, B mepByI0 ouepenb, BIUIET HA paclipe/ie]ieHIe mapaMeTpoB BO3ayXa
B 00beME MOMEIICHUN?

92. TlepeuncnuTe OCHOBHbBIE IPUHIUIIBI OPraHU3AIMY BEHTUIISIIUH.

93. Ilepeuncnute PyHKIIMA MECTHOM BEHTHIISIIHH.

94. Tlepeuncnute GyHKIIUUA IPUTOKA.

95. Ilepeuncnure GyHKIIMU 0OIIICOOMEHHON BEHTUJISALINH.

96. Ot 4yero 3aBHCHUT BBIOOpP BO3AYXOpACIPEACIUTEIbHBIX YCTPOMCTB B
MIOMEIICHUU?

97. Tlepeuucnure MepoNpuUATHS, CHOCOOCTYIOIIME MPABUIBLHOMY PEIICHHUIO
BOIpOCa MOJauy U yYJAJICHUs BO3IyXa.

98. O6muMe MPUHITUTIBEI OPTAHU3AIMN BO3IyX000MEHA B KHMJIBIX 3/TaHUSIX.

99. OO0ure MPUHIUIBI OPTAaHU3AIMHN BO3TyX000MEHA B TOCTUHHMIIAX.

100. O6mme mpUHLKITBI OPraHU3aluy BO3AyX000MeHa B aJIMUHUCTPATUBHO-

KoHTOpckux 3aanusax V<1500.



101. OOGmme npWHIMIBI OpPraHU3aIMU BO3MyX00OMEHa B OOIIECTBEHHBIX
3AHUSX.

102. Opranuzaius BO3lyX00OMeHa B MOMEIIEHUAX C BBICOKUMHU BUTPaKAMH.

103. Opranm3aius Bo31yx00OMeHa B CIEIU(UIECKUX TTOMEIICHUSIX.

104. PacckaxuTe 0 cXxeme OpraHu3aly BO3JAyX000MEeHa B 3pUTENIbHBIX 3ajlaxX
TEaTPOB U KHHOTEATPOB.

105. BenTunsnus moMeneHui npeanpusaTus oOIeCTBEHHOTO MUTaHHUS.

106. [TpunIUI Opra”u3aiuu BO3JIyX000MEHa B IIOMEIIEHUU
TIPOMITPENPHUATHS TIPU OJHOBPEMEHHOM BBIJICJICHUH B HEM TIBLIN U TETLIA.

107. IlpuHmmMm oOpraHu3aludyd BO3IyXOOOMEHa B MPOHU3BOJACTBEHHOM
MOMEIICHUH NPU OJTHOBPEMEHHOM BBIJICICHUU Ta30B, TAPOB, JETYUUX JKUJIKOCTEH.

108. [IlpuHIMI OpraHu3aluyd BO3AyXOOOMEHa B MPOHU3BOJACTBEHHOM
MOMEIICHUH MPU OJHOBPEMEHHOM BBIJICJICHUHM B HEM TeEIUIa, BJIard U CBAPOYHOTO
a’po30JIs.

109. [IlpuHmmMm opraHu3aldyd  BO3MyX0OOMEHa BO BCIOMOTAaTEIbHBIX
MOMENICHHSIX MPOU3BOJICTBEHHBIX 3IaHHH.

110. TIlpuHmMI OpraHu3alMyd  BO3MyX0OOMEHa B  IPOU3BOJCTBEHHBIX
MOMEIICHHSX NP BBIICIICHUH TTAPOB U Ta30B C Pa3IUYHBIMU IIJIOTHOCTSIMU.

111. Tlpunnmn opraHu3alMk  BO3MyXOOOMEHa B  MPOU3BOJICTBEHHOM
MTOMEIICHUH ¢ OJHOBPEMEHHBIM BBIJICIICHHEM TETJIa U BJIaTW WM TOJIHKO BJIATrH.

112. Yto npeanpuHUMAIOT IS TPEAOTBpAIICHUS TyMaHOOOPa3OoBaHUS B
MIPOM3BO3JICTBEHHBIX TTOMEIIEeHUIX ¢ Wn30.?

Bonpocsl k 3k3amMeny

1. Yto Takoe paboyas 30Ha?

2. UTo Takoe ecTecCTBEHHAs BEHTUJISIIUS U KaK OHa paboTaeT?

3. [IlepeuncnuTh W [OaTh KPaTKYI0 XapakTEPUCTHKY TPEOOBAHUSM,
MPEABIBISIEMBIM K CHCTEMaM BEHTUJISIUH.

4, Knaccudukaruu cCucTeM BEHTUJISLINH.

5. [lepeuncantb OCHOBHOE 00OPYAOBAHUE CUCTEM BEHTHIIALIMH, yKa3aTh €ro

Ha3HA4YCHUC.



6. Marepuanbl W3 KOTOPBIX W3TOTABIMBAIOTCS BO3IYXOBOIBI CHUCTEM
BEHTWISIIIMU, OCHOBHBIE TPEUMYIIIECTBA U HEOCTATKU KaXKIOTO.

7. Bo3nymseie 3aBechl. Kitaccudukanum, Ha3HaueHUE.

8. TpeOoBaHMs 1 IPUHITUIIBI TPACCUPOBKU BO3TYXOBOIOB.

9. Metoauka moadopa Bo3ayxopachpeaeanuTesne.

10. MeToauka a3poIMHAMHYECKOI0 pacueTa CUCTEM BEHTUIISIINH.

11. Orpanu4eHus Mo CKOPOCTH JABUKEHUS BO3/TyXa B CUCTEMAaX BEHTUJISALIMU U
3a €€ IpeaeIamu.

12. [IIym B cuctemax BeHTWISIUUU. VICTOUHUKY U pUPO/A IIIyMa, METOIbI

OOpBHOBI C ITYMOM.

13. OCHOBHBIE CXEMBI BO3/TyX000MEHa BHYTPH MOMEIIEHUH, IPUMEPHI UX
UCTIOJTb30BaHUSI.
14, TpebGoBaHus noxapHoOi 6€30MaCHOCTH K CHCTEMaM BEHTUJISIUH.

15. Cxempl opraHm3alMM  BO3JyXOOOMEHAa B  IIPOM3BOJICTBEHHBIX
IMOMEIICHUAX.
16. OcCHOBHBIE BUJIbI BPEJIHBIX BBIJICJICHUI B MPOU3BOJACTBEHHBIX 1I€XaX U

nux BOSI[GfICTBHG Ha OpraHu3M YCJIOBCKA.

17, OOmue caHWTapHO-TUTHEHWYECKUEe TpeOOBaHMs K BO3IyXy pabodeit
30HBI.

18. OmnpeneneHue pacyeTHBIX BO3yX00OMEHOB.

19. TernoBol W BO3MYIIHBIA OagaHChl TTOMEIICHUA TPOU3BOJICTBEHHBIX
3JIaHUM.

20. OnpeneneHue MPOU3BOJUTEIBHOCTH CHUCTEM  BEHTWISIIUU  TIPU

pa3MUYHBIX CXEMax OpraHu3allid BO3AyXOOOMEHa B  MPOU3BOACTBEHHBIX
MMOMEIICHUSIX.

21. MecTHasi BBITSKHAS BEHTWSILUSA OT PA3JIMYHBIX TEXHOJIOTHYECKUX
MPOIIECCOB.

22. OnpeneneHue pacxoja BO3AyXa, YIAII€MOIO MECTHOM BBITSIKHOM
BEHTHUJISIIIACH.

23. Bo3aymneie aymm. KOHCTpYKIIMM JOyHIMPYIOIMIMX MNaTpyOKOB U



YCTPOMCTB.
24, [IpyHIMOMATBHBIE  PEMICHUST CHUCTEM  BEHTWISUUU  COOpPOYHO-

CBApPOYHBIX ICXOB.

25. [IpyHIMOMATBHBIE PEIICHUSI CUCTEM BEHTWIISALMH TEPMHUYECKUX
LIEXOB.
26. [IpuHIMTIMATBHBIE pelieHus CUCTEM BEHTWIALINHU

epeBOOOPAOATHIBAIOIINX IIEXOB.
27.  TlpuHIMNHWAIBHBIC PEIICHUS CUCTEM BEHTHIISIIUN OKPACOYHBIX IIEXOB.
28.  IlpuHIUMNHWAIbHBIC pEIICHHS CHCTEM BEHTWISAIMHM  ITOMEIICHHN

rapaxei v CTaHUMU TEXHUYECKOTO OOCITYKMBAHMS TPAHCIIOPTHBIX CPEJCTB.

29. [IpyHIMIIMATIBHBIE PELICHUS CUCTEM BEHTUIIALMHU T'aJbBAHUYECKOIO
IIPOU3BOJICTBA.

30. Bo3aymHo-TennoBbIe 3aBEChl, UX THIIBI.

31. Meroauka pacuera BO3QYyIIHO-TEILIOBBIX 3aBEC.

32, OCHOBHBIE CXEMBI CUCTEM aCIUpPalWU U THEBMOTPAHCIIOPTA.

33. Mertoauyeckue OCHOBBI pacueTa acMpaly ¥ THEBMOTPAHCIIOPTA.

34, [IputeynoBUTENIM BEHTUJISIUMOHHBIX BBIOPOCOB, KOHCTPYKLHMH U

00JacTh TPUMEHEHUSI.

35. Abspanus Ipou3BOJACTBEHHBIX 3/1aHUIA.

36. OcHOBBI  a’poguHaMUKH 3maHui. OOTeKaHWe 3MaHUS IMOTOKOM
BO3/yXa.

37. ABapuiiHasg BeHTUISAUUS. OCHOBHBIE TTOHATHS.

38. [TpoTuBomOXapHbIe TpeOOBAaHUS K CUCTEMaM BEHTUJISIUH.

KypcoBasi padora «BeHTH/IsIIMS 001IECTBEHHOT0 3AHUN
Ilenv pabomoi: 3akperieHUE 3HAHUN U HABBIKOB MHXKEHEPHOTO MPOEKTUPOBAHMS
CUCTEM BEHTUJISIIIUU PA3JITMIHOTO Ha3HAUYCHHSI.
Yacmvl  «O3nakomnenue ¢ 3a0anuem. OnpedeneHue  pacuemHvlx

KAUMAmMOoJ102Uu4eCKUx napamempoes .



Heobxoaumo BeruepTuTh 11aH 3nanus (u3 3amaannsi) B AUtOCAD, Hanectu Ha
HEr0 OCHOBHOE TEXHOJOTMYeCcKoe OOOpyIOBaHUE, IMMOCUYUTAaTh OOBEMBI BCEX
MOMEIICHUM, O3HAKOMUTHCS ¢ (YHKIHUOHAIBHBIM HA3HAUYEHHEM 3JIaHUS U
OTJICTLHBIX TMOMEIIEHUH, HAWTH U TPUBECTH BCE PACUCTHBIC KIMMATOJIOTHYCCKHUE
napamMeTpbl pailoHa 3acTpOMKM M MHUKPOKIMMATHYECKHUE MapaMeTpbl s
OTJIEJBHBIX TOMEIICHHM.

Yacmv 2 «OnpedeneHue 6030yX000MeHO8 NO  KOAUHECMBY BPEeOHbIX
8blOeIeHUll U NO KPAMHOCHAM .

JanHas yacth uenukom Oasupyercss Ha gucuumuiuie bl1.B.OJ.5 «OcHoBbI
oOecrieueHuss MUKpOKIUMaTa». CTyIEHThl HCIOJB3YIOT YK€ HMEIOIIHIACS
Matepuan (MOCYUTAHHBIE KOJMYECTBA BPEIHBIX BBIJICJICHUN IO TMOMEIIECHUSIM),
AHATM3UPYIOT €ro C TOYKHU 3PCHHsI BEHTWISAIIUA M HAa €r0 OCHOBE PAaCCUMTHIBAIOT
TpeOyeMbIe BO3TyXOOOMEHBI.

Yacms 3 «Ilposepra mennosoco u 6030yuiH020 6ANAHCA NOMEWEHUT».

CocTaBnsitOTCS M MOABEPrarOTCs aHAIN3Y CBOAHBIE TAOIUIBI IO TETNIOBOMY U
BO3MyIIIHOMY OanaHcy moMemieHuid. Jlemaercss BbIBOA 1O TEIIOBOMY U
BO3IYITHOMY OaJlaHCy 3TaHUS IETUKOM. [[pHHUMA0TCS TEXHUYECKHE PEIIESHUS 110
yCTpaHeHHIO aucOanaHca.

Yacmo 4 «Onpeodenenue cxem 6HympeHHe20 6030YX000MEHA 8 NOMEWCHUSIX)

B 3aBHCHMOCTH OT Ha3HAYCHHS TOMEIICHHSI, PACIIONOKEHUS padOYnX 30H,
HOPMUPYEMBIX TEMIIEPATyPhl U MOJABUKHOCTH BO3yXa, BRIOUPAETCS OJHA U3 CXEM
BHYTPEHHETO BO3TyX000MEHA ISl KaXKJOTO MTOMEIICHUS.

Yacmo 5 «Pacuem u noobop o3zoyxopacnpedenumenetiy

B 3aBHCHMOCTH OT IPUHATOMN CXEMBbI BHYTPEHHETO BO3TyX000MEHA U pacxojia
BO3/yXa, MOJOUPAIOTCS BO3AYXOPACHPEICIUTEIN C YY4eTOM HUX IIYMHOCTH H
aIbHO00MHOCTH.

Yacmo 6 « Tpaccuposka 6030yx0600086. [Ipopucoeka pacuemmuvix cxemy»

VYHpolieHHO, B OJHY JMHHWIO, Ha IUIaH 37aHUSl HAHOCSTCS BO3yXOBOJbI
CUCTEM BEHTWIAIMHA. [pacCUPOBKA BBIMOJTHSIETCS C YYETOM MOHTAXKHBIX

HOJIO}I(CHPlﬁ, 9KOHOMHNYECCKHX, CAHUTAPHO-TUTMCHUYCCKUX, IIPOTHUBOIIOXKAPHLEIX H



ACTETUIECKUX (AaKTOpPOB. PacdeTHbIe CXEMBI TOJNYYAOTCS IyTEM OTPHUCOBKHU
MOJTyYEHHBIX TPACCUPOBOK B aKCOHOMETpHUHU. PacdyeTHble cxeMbl pa3doMBarOTCs Ha
pacyeTHbIC YUaCTKU JJI a3POJIMHAMUYECKOr0 pacyeTa.

Yacmo [ «Aapoounamuueckuii pacuem cucmemvbl 6EHMUIAYUUY

Ilo MOJTyYEHHBIM paHee pacyeTHbIM cxemam BBITIOJTHSETCS
a’poanHamudeckuil pacuer. Llenpio pacuera siBiIse€TCS MOTyYEHUE TUAMETPOB U
pa3MepoB BO3YyXOBOOB Ha KKAOM y4acTke. Pacuet BermomHsiercs: B Excel.

Yacms 8 «Hawnecenue 6030yx080008 Ha NniaH, ogopMleHue cxem cucmem
BEHMUNAYUUY

OdopMIISIOTCS TJIaHBI U CXEMBI CUCTEM BEHTUJIALMU B cooTBeTCTBUU ¢ [[OCT
CITJC 21.602 — 2016.

Yacmoe 9 «lloobop 0bopyodosanus 6eHMUIAYUOHHOU KAMEPBLY

BrinonHsieTcst moa0op KaXK0ro 3JIEeMEHTa MPUTOYHBIX U BBITSDKHBIX CHUCTEM
BEHTWISILIUMA T10 Karajoram, MporpaMMaM WU C TOMOIIBIO pacdera ¢ y4eToM
pEKOMEHaui TPOU3BOAUTENIEH U TpeOOBAaHUI HOPMATUBHOW JOKYMEHTAIMH.

Yacmo 10 «Komnonoska éenmunayuonuou kamepwl. Ogopmienue niana u
paspe3a eHMUNAYUOHHOU KAMeEPbLy

KomrionoBka 000pyaoBaHusl MPENCTaBIsIET COOOM MPOIECC PacCTAaHOBKU B
OTPaHMYEHHOM O00OBbEME BCEX JJIEMEHTOB BEHTUJISIIMOHHOW ycTaHOBKU. I[lpwu
pPacCTaHOBKE YYHMTBIBAIOTCS IKCIUTyaTal[MOHHBIC, apXUTECKTYPHO-CTPOUTEIbHBIC U
PKOHOMHYECKHE TpeOOBaHUsS, a TakKe PEKOMEHJIAlUU TPOU3BOAUTENEH
obopynoBanusi. [lman u pa3pe3 BEHTHISIIMOHHONW KaMephl BBITIOMHSIETCS B
cootBercTBHH ¢ ['OCT CIIIC 21.602 — 2016.

Yacms 11 «Pacuem 6030ywunou 3a6ecol»

BeimonHsieTCsT  pacdeT OCHOBHBIX TMapaMeTpoB s Mojadopa WM
MPOCKTUPOBAHUS BO3/YITHO-TETVIOBON 3aBEChl MTUOMPYIOMIETO TUIA JJIST OJTHOTO
U3 HAPY>KHBIX MPOEMOB 3IaHUS.

Yacme 12 «Buvinoanenue mpebo8anuil Noj*CApHol 0e30NACHOCMU CUCeEM

eemmujaAayuuy



I[aHHaH YacTh SIBJISIETCS OIMCATEIbHOM M BBINOJHICTCSI 0O€3 pac4dcToB.

OnuceIBalOTCS OCHOBHBIC MCPHI, HCO6XOI[I/IMBIe K IPUMCHCHHIO IJIS BBIITOJIHCHUSA

TpeboBanwmii CI1 7.13130.2013.

KypcoBoii npoekT «BeHTHJIsIIMS MPOU3BOACTBEHHOTO 3aHUS»
Ilenv pabomwi: 3axperieHre 3HaHUW U HABBIKOB MH)KEHEPHOTO MPOECKTUPOBAHUS

CHUCTEM BEHTWJISIIUU PA3ITMIHOTO Ha3HAYCHHS.

Yacmvl  «O3naxkomnenue ¢ 3a0anuem. OnpedenieHue  pacuemHvlx
KAUMAMOTIO2UYECKUX NAPAMEMPOBY.

HeobOxoammo BeraepTuTh T1aH 31anus (u3 3amaannsi) B AUtOCAD, HanecTr Ha
HEr0 OCHOBHOE TEXHOJIOTHYECKOE OOOpyJOBaHHE, MOCYUTATh OOBEMBI BCEX
MIOMEIICHUH, O3HAKOMHUTHCS C (YHKIIMOHATBHBIM HA3HAUYCHWEM 3JIaHUAS |
OTJICJIbHBIX NMOMEIIEHUHN, HAWTH U MPUBECTH BCE PACUETHBIC KIMMATOJIOIMYECKHUE
napamMeTpbl pailoHa 3acTPOMKM W MHUKPOKIMMATHYECKHUE TMapaMeTphl JJis
OTIICTBHBIX TTOMEIICHHM.

Yacmv 2 «Onpedenenue 6030YX000MEHO8 NO  KOJIUYECMBY  BPEOHLIX
8bl0eNIeHUll U NO KPAMHOCHAM .

[TpuHumatorcst pernieHus: 00 00€CeUeHU MECTHBIMH OTCOCAMU OCHOBHOTO
TEXHOJIOTUYECKOro 00opynoBaHus. B 3aBUCMMOCTH OT TUIa MECTHOTO OTCOCA,
cnenmuUKNd TEXHOJIOTMYECKOTO0 Tpolecca W JIPYruX HCXOMHBIX JaHHBIX,
PACCUHMTHIBAECTCS KOJMYECTBO BPEIHBIX BBIJEICHHUM, MOCTYNAIOIIUX B PabOUyrO
30HY. OnpenensoTes BO3IyX000MEHBI OTACIBHO 10 KaXKIOH «BPEIHOCTH.

Yacms 3 «Ilposepra mennogoeo u 6030yuiHo20 6anaHca NOMeuweHU ».

CocTaBnstOTCS ¥ TTOABEPTAIOTCS aHAJIM3Y CBOJHBIC TAOIHUIIBI TIO TETUIOBOMY U
BO3AYIIHOMY OajlaHcy TmomenieHuid. Jlemaercss BBIBOJ MO TEIJIOBOMY U
BO3JIYIITHOMY OaJIaHCy 3aHus TETUKOM. [[pHHIMAIOTCS TEXHUYECKUE PEIICHUS T10
yCTpaHEeHHIO ArcOanaHca Wik Ha00OpOT JJIsl yCTPOICTBA AucOanaHca.

Yacms 4 « Tpaccuposka 6030yx060008. IIpopucoska pacuemusix cxemy»

VYrpoiieHHO, B OAHY JWHWIO, Ha TUIaH 37aHUS HAHOCSTCS BO3TyXOBOJBI

CHUCTEM BCHTUIIAIMUU. TpaCCI/IPOBKa BBIIIOJTHACTCA C Y4YCTOM MOHTAXXHBIX



TIOJIOKEHUH, YKOHOMHUYECKUX, CAHUTAPHO-TUTHCHUYECKUX, MPOTHUBOIOKAPHBIX U
ACTETUYECKUX (aKTOpPOB. PacdyeTHBbIE CXEMBI TOJNYYAOTCS IyTEM OTPHUCOBKH
MOJIYYEHHBIX TPACCUPOBOK B aKCOHOMETpuHU. PacueTHbie cxembl pa30oMBalOTCsS Ha
pacyeTHBIC YUACTKH JIJIST adPOJUHAMUYECKOTO pacyuera.

Yacms 5 «A3podunamuueckuii pacuem cucmemvbl 6eHMUIAYUUY

Ilo MOJTy4YeHHBIM paHee pacyeTHBIM cxemam BBITIOJIHACTCS
a’poauHamMudeckuil pacder. llempro pacuera sSBISETCS MOTyYEeHUE TUAMETPOB H
pa3MepoB BO3JYXOBOJOB Ha KakIOM ydacTke. Pacuer BwimonHsiercs B EXxcel.
AdpOIMHAMHYECKUI pacyeT MPOM3BOIUTCS B TOM YHCIE IS CHCTEM MECTHBIX
OTCOCOB.

Yacms 6 «Hawnecenue 6030yx060008 Ha niaH, ogopmleHue cxem cucmem
BEHMUTAYUUY

OdopMIIIOTCS TIIaHBI U CXEMBI CUCTEM BEHTWIISAIMHU B cooTBeTcTBUU ¢ ['OCT
CITJC 21.602 — 2016.

Yacmoe 1 «Iloob6op 0bopyoosanus 6eHMUIAYUOHHOU KAMEPHLY

BrimonasieTcst moa0op KaKJ0ro 3JIEMEHTa MPUTOYHBIX U BBITSDKHBIX CHCTEM
BCHTWISAIIUMA TI0 KarajoraM, MporpaMMaM WM C TOMOIIBI0 pacdyeTa C ydeToM
peKOMEeHIaIui TPOU3BOAUTENIEH U TpeOOBAaHUN HOPMATUBHON JOKYMEHTAITUH.

Yacmov 8 «Komnonosxka eenmunayuonnou xamepwvl. Oghopmienue niana u
paspe3a 6eHMUNAYUOHHOU KAMePbLy

KomrionoBka 000pyaoBaHus TPEICTaBIsAEeT COOOM MPOIECC PacCTAaHOBKU B
OTPaHUYCHHOM OOBEME BCEX DJJICMCHTOB BCHTUJIAIIMOHHOW yCTaHOBKH. I[lpwu
pPacCTaHOBKE YYUTBHIBAIOTCS SKCIUTyaTallMOHHBIC, apXHTCKTYPHO-CTPOUTEIbHBIC H
DKOHOMHYECKHE TpeOOBaHUS, a TakKe PEKOMEHIAUU TPOU3BOAUTEIECH
obopynoBanus. I[lmaH W pa3pe3 BEHTHIAIMOHHON KaMmepbl BBITIOJNHSACTCS B
cootBercTBrM ¢ 'OCT CIIC 21.602 — 2016.

Yacmo 9 «Pacuem 6030yuiHoU 3a6ecoi»

BolmonHsieTcss  pacyeT  OCHOBHBIX — IMMapaMeTpoB it moadopa  Wiu

IMPOCKTUPOBAHUA BOBI[ymHO-TGHJIOBOﬁ 3aBCCHI JIJIA OAHOTO U3 IIPOCMOB 31aHUA.



BapuanTtsl 3a1aHuii 1151 KypcoBOM pabOThI M KypCOBOTO MPOEKTA MPHUBEACHBI

B paznene PIIY][ «Marepuanbl Jjsi OpraHu3alid CaMOCTOSITEIbHON paboThI

CTYACHTOB»

Kpurepuu oieHKH caMOCTOSATEILHON PadoThl — KypCcOBOii padoThI

50-60 6as10B

61-75 6a1710B

76-85 0as1710B

86-100 6a110B

g
o (HeynoBJIeTBO | (YA0OBJIETBOPHUTE (xopoo) (0TJINYHO)
5 pUTEJIbHO) JIbHO)
Kpurep CoaepixkaHue KpuTepuen
nu
g Pa6oTa He Pabota Pabota BeimonHena B | PaGora BeInoHEHa B
‘S BBITIOJTHEHA BBITIOJIHEHA HE COOTBETCTBHUU C COOTBETCTBHUU C
,:' MOJTHOCTBIO. 3ananuem. He Bce TpeOOBaHUSIMU,
§ BriBotbI HE BBIBOJIbI CJICJIaHbI U aKKypaTHO, BCE
é cIeTaHbl 000CHOBaHBI pacy€Thl MpaBUIIbHBIE,
z rpaduyeckas 4acTh
= MPE/ICTaBJICHA B
E MTOJTHOM 00BEME.
= BrIBOIBI 000CHOBAHEI
2
PaboTta He IIpencrasnenneie | IIpencrasieHHble Pabora npencraBneHa
MpPECTAaBICHA | Pacy€Thl U pacuéThl BBHITIONHEHBI | B BUJE OTYETA CO
YEPTEKU HE MOCJIEI0BATEIHHO, BCEMH MOSCHECHUSIMU
e MOCJIeIOBAaTeNbH | CUCTEMATU3UPOBAHBl | M uepTexkamu Bee
o bl M HE I'paduueckas gactp pacy€Thl BBITTOJIHEHBI
E CHUCTEMATU3UPOBA | BBHIMOJHEHA C C TIOMOIIBIO
E( HBI MTOMOIIIBIO KOMITBIOTEPHBIX
2 rpaduyecKkux porpamm)
= pEeaaKkToOpoB C
HEOOJIbIIUMHU
HeaouETaMu
PaGora He Odopmnenne Odopmienue ¢ [Iupoko
odopmiieHa pyuHoOe, MTOMOIIIBIO HCII0JIb30BaHbI
o YaCTUYHOE KOMITBFOTEPHBIX texnonoruu (WORD,
= .
= HCIIOJIb30BAHUE TEXHOJIOTHi, HO ACAD, Excel).
S MHPOPMALIMOHHBI | HEOPEKHOE
& X TEXHOJIOTUI OTcyTeTBytoT
g (Word, ACAD) ommbis
MIPEACTABISIEMON

uHpopMauu




OTBeTbI HA BONIPOCHI

Hert oTBeTOB
Ha BOMPOCHI

ToJBEKO OTBETEI
HA dJIEMEHTapHbIE
BOIIPOCHI

OTBeTHI Ha BOIIPOCHI
MOJIHBIC W/UITN
YaCTUYHO IOJIHbIE

OTBeTHI Ha BONIPOCHI
TMOJIHBIE, XOPOIIIO
OpUEHTUPYETCS B
TEOPETHUYECKOM
Marepuae
MIPUBUICHUEM
MIPUMEPOB H
MMOSICHCHUH.
Hcmonnr3oBana
JIOIIOJIHUTSIbHAS
JuTeparypa

Kpurtepuu onieHKH caMmoCTOATEIbHON PadoThl — KypCOBOI'0 NMPOEKTA.

50-60 6a10B

61-75 6aJ110B

76-85 0aj110B

86-100 6as10B

PEITaKTOPOB ¢
HEOOJIBIINMHA
Hego4ueéTaMu

<
E (HeynoBJieTBO | (yA0BJIETBOpUTE (xopo1o) (0TJINYHO)
5 pUTEJIbHO) JIbHO)
Kpurep Conep:xaHue KpuTepues
707
g Pabora He PabGota PaGota BemmonHena B | PaboTa BeIoIHEHA B
'S BBIIIOJIHEHA BBIIIOJIHEHA HE COOTBETCTBUH C COOTBETCTBHHU C
: IMOJIHOCTBIO. 3aganueM. He Bce TpeOOBaHUSAMH,
§ BriBOIBI HE BBIBOJBI CAEIaHbI U aKKypaTHO, BCE
é CJICTIaHbI 000CHOBAHEI pacuéTsl MpaBUIIbHbIE,
z rpaduyeckas 4acTb
= NpEJICTABIIEHA B
E IIOJIHOM 00BEME.
= BrIiBoIBI 000CHOBAHBI
A
Pabora e [IpencraBnennsie | [IpencraBiennbie Pabota npencraBnena
MpEACTaBIICHA | Pacy€Thl U pacU€Thl BBITIOJIIHEHBI | B BUAE OTYETA CO
I-IepTe)KI/I HC II0CJIEAOBATCIIBHO, BCEMU ITOSICHCHUSMHA
@ MOCJIeIOBAaTEeNIbH | CHCTEMATU3UPOBAHBl | M uepTexkamu Bee
5 Bl U HE I'padmyeckas yacthb PacuéThl BBHITIOTHEHBI
E CUCTEMAaTHU3UPOBa | BBHIMOJIHEHA C C IIOMOIIILIO
c;a HBI ITOMOIIBIO KOMITBIOTEPHBIX
E_ rpaduyecKux mporpamMmm)




PaGora He Odopmnenue Odopmienue ¢ [Iupoko
odopmieHa pyd4HoOe, MIOMOIIIBIO MCTIOJIb30BAHBI
o YaCTU4HOE KOMITBIOTEPHBIX texnonoruu (WORD,
= o
= HCIIOJB30BAHUE TEXHOJIOTHi1, HO ACAD, Excel).
E MH(OPMALIMOHHBI | HEOPEKHOE
3 X TEXHOJIOTUI OreyreTsyroT
S (Word, ACAD) oumbKHE
MpeCTaBIsIe MO
uHpopMauu
Her oTtBeToB Tonbko 0TBETHI OtBetsl Ha Boripockl | OTBETHI Ha BOIPOCHI
Ha BOIIPOCHI Ha 3JI€MEHTapHbIE | MTOJIHbIE W/UIIU MOJTHBIE, XOPOIIO
= BOTIPOCHI YaCTHYHO MTOJTHBIC OpPHEHTUpPYETCS B
S TEOPETUYECKOM
? Mmarepuae
: MPUBHICHHEM
= IPUMEPOB H
q:; ITOSICHEHU.
£ Hcnons3oBana
© JONOJHUTEIbHAS
auTeparypa
Kpurepuu BoICTaB/IeHHS OLICHKHU CTYJICHTY Ha 3auyeTe /IK3aMeHe
o AMCIUMIIJIMHE ((BeHTI/IJIHHI/Iﬂ»:
Baxnbl Onenka
. . 3ayera/ TpeboBanus k chopMUPOBAHHBIM KOMIIETEHIMAM
(pefiTUHTOBOA SK3aMeHa
OLIEHKH)
(crangapTHas)
OreHKa «OTJIIMYHO» BBICTABIISIETCS CTYACHTY, €CIIH OH
rJ1yOOKO M MPOYHO YCBOMJI MPOTPaMMHBIN MaTepHa,
MCUEPIIBIBAIOILIE, [TOCIIET0BATENBHO, YETKO U JIOTHYECKU
CTPOWHO €T0 U3J1araeT, yMeeT TECHO YBS3BIBATh TEOPHIO C
MPaKTUKOM, CBOOOIHO CIIPABIISIETCS C 3a/1a4aMH,
100-86 «3aumenor/ BOIIPOCAMH U JIPYTUMH BUIAMH IPHMEHEHHS 3HAHMIA,
«OMIUYHON pUYeM He 3aTPYIHSIETCS C OTBETOM MPH BHIOU3MEHEHHUH
3aJJaHUM, HCIIOJIb3YET B OTBETE MaTepUall
MOHOTpadUUecKOl TUTEPATypPhl, IPABUIBHO
00OCHOBBIBACT MPUHATOE PELICHHE, BIAJCET
Pa3sHOCTOPOHHUMHM HaBBIKAMU M IPHEMaMH BBITIOJTHEHUS
IPAaKTUYECKHX 3a/1a4.




Basubl Onenka
. . 3auera/ TpeodoBanus kK chopMUPOBAHHBIM KOMIIETEHIIUAM
(peUTUHTOBOM
IK3aMeHa
OLICHKH)
(crammapTHas)
OreHKa «XOpOILI0» BBICTABIIAETCS CTYACHTY, €CIIU OH
TBEP/O 3HAET MaTepUaL, TPAMOTHO U 10 CYIIECTBY
U3JIaraeT €ro, He JOMYCKasl CYIECTBEHHBIX HETOYHOCTEH B
«3aumenoy/
OTBETE Ha BOMPOC, MIPABWIBHO IPUMEHSIET TEOPETHUECKUE
85-76 «xopouioy poc, TIp P p
MOJIOKEHUS TIPH PEIICHUU TPAKTHYECKUX BOIIPOCOB U
3aJa4, BJa/ieeT HE0OXOJUMbIMU HABbIKAMU U IIPUEMaMHU
WX BBITIOJTHEHUSI.
OreHKa «y0BIETBOPUTEIHHOY» BBICTABISIETCS CTYICHTY,
€CIIi OH MMEeT 3HaHUS TOJIbKO OCHOBHOTO MaTepuana, HO
«3aumenoy/ HE YCBOWJI €ro JeTajeil, T0mycKkaeT HETOYHOCTH,
75-61 «y0061emeopu | HEAOCTaTOUHO MPaBUJIbHBIE (POPMYIUPOBKHU, HAPYIICHUS
MebHON» JIOTUYECKOU TTOCIIE0BATEIFHOCTH B U3JI0KCHHUH
MIPOrPaMMHOTO MaTepHalia, UCTIBITHIBACT 3aTPYTHEHUS TIPU
BBITIOJTHEHUH MTPAKTUYECKUX PadoT.
OrieHKa «HEYIOBIECTBOPUTEIIBHOY BBICTABIISICTCS
CTYAEHTY, KOTOPBI HE 3HAECT 3HAYNUTEIIBHON YaCTH
MIPOrPaMMHOTO MaTepHalia, JJOMyCKaeT CYyIeCTBEHHEIC
«ne saumenor/ | 'V Fg P 5 ’ Y
B} OIIMOKHU, HEYBEPEHHO, C OONBIITUMH 3aTPYIHEHUSIMU
60- muxe «HEy0061emeo > HEYBEP ’ Py
BBITIOJHSET NMpakTudeckue padbotsl. Kak mpaBuio, oneHka
pumenvbHoy

«HEYAOBJIIETBOPUTEIBLHO» CTABUTCS CTYAEHTaM, KOTOpPbIE
HE MOTYT IPOAOKUTH 00ydeHre 6e3 TOMOTHUTENbHBIX
3aHSATHI MO COOTBETCTBYIOIIECH NUCIUILIINHE.

IIpuMepHBbIe TEMBI KyPCOBBIX Pa00T MO AUCHUILINHE «BeHTriasuus».

O N o g bk W DN E

Cucrema BeHTWISIIMM 3/1aHUs TeaTpa B T. Kamyra.

Cucrema BEHTHIAINH OOIIECTBEHHOTO 37]aHuUs B T. BIagnBOCTOK.
CucrtemMa BEHTWISIIIUY 3/1aHUs pecTopaHa B r. KoHcTpoMma.
CucrtemMa BEHTWISIIIUK OOIIIECTBEHHOTO 3/]aHUS B T'. Y CCYpHUICK.
Cucrema BeHTHIISAIINH 31aHUS Kade B . Kypck.

Cucrema BEHTWIALIMKA OOIIECTBEHHOTO 3[aHUs B T. ApXaHTeIbCK.

Cucrema BeHTIIISIIIK O(DUCHOTO 31aHus B T. Ka3aHs.
CucreMa BEHTWIALMHU OOIIECTBEHHOrO 31aHus B I'. Haxoka.




9. Cucrema BEHTUJISIIMU OM3HEC IIeHTpa B T. JIumerk.

10. Cucrema BeHTHIIALIMK 3aHus pecTopana B . Cankt-IleTepOypr.

11.Cucrema BeHTHIISILIMM OOIIeCTBEHHOTO 3aHus B I'. Hkuuit HoBropos.

12.Cuctrema BeHTWISIIIMM 37]aHUsl KUHOTeaTpa B r. Benukuit HoBropo.

13.Cucrtema BeHTUISAIIUY 34aHUsI MarazuHa B T. OpeHoypr.

14.CucreMa BEHTUJISIIUKA OOIIECTBEHHOTO 3/1aHUs B T. bObIION KaMEHb.

15.CucreMa BEHTUJISILIUK 37]aHUS Pa3BIEKATEIBHOTO IIeHTpa B I. Opeit.

16.Cuctema BEHTWISIIINY 37aHUST KOHIIEPTHO-PA3BICKATEIHHOTO KOMIUIEKCA B
r. [len3a.

17.Cuctema BeHTWISALIMY 3aHUs pecTopaHa B I. [lepmb.

18.Cucrema BEHTWISIIIUM 37aHUSI CIOPTUBHOIO KOMILIekca B T. Tyia.

19.Cuctema BEHTHIISIITMM OOIIIECTBEHHOTO 3/IaHUS B T. ApTEM.

20.Cucrtema BEHTWIISINY 3[IaHUs CyIH-0apa B T. JlalbHEpEUCHCK.

21.CucTtemMa BEeHTWJISIIIMY 3/TaHUS pECTOpaHa B T. Psa3aHb.

22.CucTtemMa BeHTWJISINY 3/IaHNs KHHOTeaTpa B T. Xa0apoBCK.

23. CucTtema BEHTHISIUY 37]aHus pecTopaHa B T. Y da.

IIpumepHbIe TeMbI KyPCOBBIX MPOEKTOB MO AUCHUILIUHE «BeHTHASIUY.

1. Cucrema Bentwisitinu CTO ¢ rapaxom Ha 5 mamuH B r. Kanyra.

2. Cucrema Bentmisaiuu CTO c rapakoM Ha 3 MallIvHbI B T'. BI1aguBoCTOK.

3. Cucrema Bentwsinud CTO co CBapoYHBIM TOCTOM W TIOMEUICHHEM
3apsAKH aKKyMyJaTopoB B T. KoHcTpoma.

4. CucremMa BEHTWISLIMU YHUBEPCAJIBHOTO MPOU3BOJCTBEHHOIO Ii€Xa B T.
Yccypuiick.

5. CucreMa BEHTWISIMU YHUBEPCAJIBHOTO IPOM3BOACTBEHHOIO Ii€Xa B T.
Kypck.

6. CucrtemMa BEHTWISIIIMM YHUBEPCAJIBHOTO IMPOU3BOACTBEHHOIO Ii€Xa B T.
ApXaHTeNbCK.

7. Cucrema Beutwirannu CTO ua 5 aBromoOwmieii B r. Kazansb.

8. Cucrema Bertmwianmu CTO nHa 6 aBTomo0Omient B r. Haxonka.

9. Cucrema Bentwanmu CTO ua 3 aBromo0misa B 1. JInnenk.

10. Cuctema BEHTHIIAIMH 1I€Xa METAUI000pabOTKH aBTOPEMOHTHOTO 3aBO/Ia
B I. CankTt-IlerepOypr.

11. CucTeMa BEHTHJISIIUU 11€Xa METANIO00pa0OTKH aBTOPEMOHTHOTO 3aBO1a
B I. Huwxxnuii Hosropoj.



12. Cuctema BEHTIIAINHA METAITIO00pa0aTHIBAIOIIETO 3aBO/Ia B T. Benukuii
Hogropon.

13. Cuctema BEHTHIIALIMHU 11€Xa METauio00paboTku B I. OpeHoypr.

14.CucreMa BEHTUJISIIUU 1I€Xa METANI000pa0OTKH B T. BoJbIION KaMeHb.

15. Cucrema BEHTHIAINH II€Xa METaLI000paboTKH 11eHTpa B T. Oper.

16. Cucrema BEHTIIAINHA 11eXa MeTamuioo0paboTku B T. [1eH3a.

17. Cuctema BEHTIIAIMH II€Xa METauI000paboTku B T. [TepMe.

18. Cucrema BEHTHIIAINHA 1I€Xa METAUI000pab0TKH MAITMHOCTPOUTEIEHOTO
3aBoja B I. Tyia.

19. CucteMa BEHTHJIAIMY 11€Xa JepeBO0OPaOOTKH B I'. ApTeM.

20. Cucrtema BEHTWISIUY 11eXa IepeBooOpadboTkH B . JlaibHEpEUYEHCK.

21. Cuctema BEHTHIIIUH 11eXa IepeBO0OpabOTKH B T. Ps3aHb.

22. CucTtema BEHTWISIUY TUTABHUIIBHOTO 1ieXa B T. XabapoBCK.

23. CucremMa BEHTWISALMH TUTABUJIBHOTO 11eXa B I. Y da.



