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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

Henstmu ocBoeHUsT AUCIUTUTHHBI «OTOTUICHUE) SBISIETCS: (OPMUPOBAHUE Y CTYACHTOB 3HAHUI 1O KOH-
CTPYKIIUSIM, PUHIMIIAM JACUCTBUS M XapaKTEPHBIM OCOOCHHOCTSM Pa3IMYHBIX CHCTEM OTOILICHUS, UCTIONb-
3yEeMbIX B COBPEMEHHOMN OTOIMUTEIbHON TEXHHUKE; OCBOCHHE HAYUYHBIX METOJIOB pacueTa U PeryJupoBaHMUS,
MIPUEMOB IIPOEKTUPOBAHHUS; 3HAKOMCTBO C MIEPCIIEKTHBHBIMHU ITYTSMHU PAa3BUTHS CIIOCOOOB OTOTUICHHUS 3IaHUH.
3ajauaMu U3y4YEHUs TUCLUIUIUHBI SBIISIOTCS:
® HAy4YUTh CTYJICHTOB YMEHUIO U HABBIKAM B BHIOOpE, MPUHIIUIIAX KOHCTPYUPOBAHHMSI, pacdyeTax U MpuemMax
MPOEKTUPOBAHMUS (B TOM YHUCIE ¢ TpUMEeHeHHeM DBM), 0COOCHHOCTEH TEXHOIOTUN MOHTaXa M IKCILTya-
TalUM PA3IMYHBIX CUCTEM OTOIICHHUS;

® 03HAKOMUTH CTYJCHTOB C MyTSIMHU MOBBIIICHUS TEXHUIECKON U SKOHOMHUYECKOH 3(h(HEeKTUBHOCTH U COBEP-
IIICHCTBOBAHUS PA3TUYHBIX CIOCOOOB OTOIIJICHHUS.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

Jucuumunaa b1.B.11 «Oromnenne» OTHOCHTCS K BapHaTUBHOM 4YacTh, GOPMHUPYEMOM ydaCTHHKaMU
o0pazoBaTenbHBIX OTHOLICHUH, qucuuiuinH HanpasieHus 08.03.01 «CrpoutensctBoy» (mpoduis «Tertora-
30CHA0KEHUE U BEHTHIISIUS ).

JucuumuinHa 6a3upyeTcst Ha 3HaHHUSIX, YMEHHIX U HaBbIKaX, IPUOOPETEHHBIX B X0OJI€ U3YUECHUS AUCIH-
e « THXeHepHbie ceTny, « MexaHHuKa )KUIKOCTH U razay, « TexHuueckas TepMOAMHAMUKA U TEIIoMacco0-
Men», «CtpoutenbHas Temnodusznka», « TeopeTrnueckre OCHOBBI CO3IaHUS MUKPOKIMMAaTa B IOMEIICHUI,
«Metoap! pacueta cucteM TI'By», u Ciy>kuT OCHOBOM U1l MU3yUeHHsI JUCUUIUIMH TPOQHUIBHON HAIIPaBICHHO-
CTH.

3. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA 110 JUCHUIIJIMHE

[Tnanupyemble pe3yabTaThl 00y4eHHs O TUCIUITIIMHE, COOTHECEHHBIE C TUIAHUPYEMbBIMH pe3yJIbTaTaMu
ocsoenuda OIIOII:

HJ'IaHI/IpyeMI)Ie PE3YyIbTAThI 06yquI/1;1 0 IMCHUIUIMHE XapAKTCPU3YIOIINEC

Kox (bOpMprethX YPOBEHD OCBOCHILA sTansl GopMUPOBaHUS KOMITETEHIMH
KOMIICTCHITH KOMUICTCHITHH (HOKa3aTeJ’II/I OCBOCHMA KOMHGT@HHI/II/I)
[1K-2. CrtocobHOCTH CTyneHT JoJKeH:
BBITIOJIHATH PabOThI ® 3Hamb 0COOEHHOCTH PEKMMOB PAaOOTHI Pa3IMUHbBIX CUCTEM
1o paspaboTke Tex- OTOIUICHHSI U TIYTH MOBBIIICHUS UX HAJIS)KHOCTH U 3P hek-
HUYECKUX PELICHUN TUBHOCTH,

9JICMCHTOB U Y3JI0B
CHUCTEM OTOIIJICHHA,

® ymemp BHIOUPATH COOTBETCTBYIOIIUI COBPEMEHHBIN 1 (-
(eKTHBHBII CIIOCOO OTOIUICHUS 3/1aHUS B 3aBUCUMOCTH OT

- YaCTUYHOE o
BEHTHILALHH, KOHIH €ro Ha3HAYCHUS, aPXUTEKTYPHBIX OCOOCHHOCTEH U KOH-
LIHOHUPOBAHUS BO3- .

CTPYKLIUU;
nyxa

® g1ademp METOAAMHU TEIUIOBOTO U FMAPABIMYECKOIO pac-
4eTa CUCTEMBI OTOIUICHHUS C UCIIOJIb30BAHUEM JICUCTBYIO-
el HOPMATUBHOW JTOKYMEHTALMH U CIIPAaBOYHOU JIUTEPA-

TYPBL.




4. OFBEM U CTPYKTYPA JUCHUIIJINHBI

OO0mas TpyA0eMKOCTh AUCHHUILIMHBI COCTaBIsIeT 4 3a4eTHRIE enuHuUIIbl, 144 daca.
Bunp! yaebHotli pa-
6OTI)I, BKJIO4YasA caMoO-
CTOSITETIBHYIO PaboTy

[av] o
CTYIEHTOB U oeM- | O0beM yueOHoii | DOpMBI TEKYILETO
TYX TPYX y p y
e § KOCTb (B 4acax paboTHL, KOHTpOJISl yCIieBae-
N‘_’ HaI/IMeHOBaHI/Ie TEM I/I/I/IJ'II/I pa3,HeJ'IOB/T€M 8 8 ° o C HpI/IMeHEHI/IEM MOCTH,
n/m JIUCLIUTLIIHBL 3 = 5 E WHTEPAKTUBHBIX | (hOopMa MPOMEXYTOY-
&) S = § E S A O METOZIOB HOH aTTeCTalun
e g s 5 § 3 & | (B uacax/ %) (no cemecmpam)
S| 288 &
a |8
= =
1 |OO0mue cBeneHuss 00 OTOILICHHE 6 1 4 4 |1 2,5/25%
2 |DneMeHThI CUCTEM OTOILUICHHUS 6| 24 |6 6 4 4/25%
3 |CucTteMbl BOAIHOIO OTOILIEHUS 1 perTuHr-
6156|412 3 5125% P
KOHTPOJIb

4 |CucreMbl NapoBOro, BO3AYILIHOIO U
MECTHOI'0 OTOILICHHUSI

6|79 6] 4 4 | 4 3,5/25%

5 7 -
Hanexxnocts u 3 pexTuBHOCTD 6 110-121 6 | 4 2 |5 3/25% 2 pedTUHr
OTOILJICHUS KOHTPOJTbH
6
DHeprocbepekeHrne B CUCTEMax 6 113-15| 6 | 4 _ |5 2.5/25%
OTOILJICHUS
7 i Ten- ATHET-
Hcnonb30BaHue mpUpPOTHOM TeI 6 116-18| 6 | 2 _ |5 2/25% 3 peiTuHT
JIOTBI B CHCTEMaX OTOILICHUS KOHTPOJTbH
Hamnuwne B qucuummae KIT/KP +
Bcero 3a 6 cemecTp 144 36| 36 | 18 |27 13,5/25% Jx3ameH (27 4)
HToro mo gucuunanHe 144 36| 36 | 18 |27 13,5/25% Jx3ameH (27 4)

Couepmaﬂne JEeKINOHHBIX 3aHATHH 0 JUCHUILIHHE

Tema 1. OGmmue cBeeHNS 00 OTOTUICHUH.
Cucrema ororutenust. Kiaccugukanus cucteM OTOIUICHUS. TeIIOHOCHTENH B CUCTeMaxX OoToruieHus. OCHOB-
HbIC BUBI cUCTeM OToIIeHus. TernoBoi Oananc nomemenus. OnpeaeneHue pacueTHON TEIJIOBON MOIIHO-
CTU CHUCTEMBI OTOILUICHUS. Y JI€NbHAs TEIUIOBAsl XapaKTEPUCTUKA 3JaHUS.

Tema 2. DJIeMEHTBI CUCTEM OTOIUIEHHS.
TemnoBo#l MyHKT CHCTEMBI BOASHOTO OTOoIUIeHHs. OTonuTeNbHbIE TPUOOPHI U X Kiaccudukanus. Beibop u
pa3MenieHne OTOMUTENBHBIX TPUOOPOoB. TermIoBoil pacueT oTonuTeNbHBIX TPHOOPOB. PerynupoBanue Terio-
nepeayd OTOMUTEIBHBIX PUOOPOB.

Tema 3. CucTeMbl BOOIIHOTO OTOILUICHUS.
Knaccudukarus cuctem BoasHOro oTorieHus. CXeMbl CHCTEM HAaCOCHOTO BOJSHOTO OTOIUIeHHs. CXEMBI CH-
CTEM BOJSTHOTO OTOILJICHUSI C €CTECTBEHHOM IUPKYJIALMH BOIbI. CUCTEMBI OTOIJICHUSI BEICOTHBIX 3JJaHUM.

Tema 4. Cuctembl TapoBOro, BO3AYIIHOTO U MTAHEIBHO-TyYUCTOT0 OTOIICHUS.
CxeMbl M yCTPOHCTBO CUCTEM MapoBoro oromieHus. IlocienoBarenbHOCTh pacueTa CUCTEM IApOBOrO OTOI-
neHus. CXeMbl CUCTEM BO3YILIHOTO OTOIUIEHHs. MecTHOE BO3/1ylIHOE OTOoIUIeHHEe. CucTeMa NaHeIbHO-TyYu-
CTOro oTorieHus. KOHCTpyKIMKM GETOHHBIX OTOMUTENbHBIX MaHeNel. TemmoHOCUTEeNN 1 CXeMbI CUCTEMBI Ta-
HEJILHOTO OTOILJICHUS.

Tema 5. HanesxxHocTb ¥ 3()()eKTUBHOCTH CHCTEM OTOILICHUSI.
PexxuM paboThl cUCTEMBI OTOIUICHUS. PerymupoBanue cucTeMbl OTOIUICHHS. YTIpaBieHne paboToi CUCTEMbI
oToruieHus. JIByXTpyOHas CUCTeMa BOJSHOTO OTOIUICHHUS MTOBBIIIEHHON TETIOBOM ycToiunBocTH. KoMOMHU-
POBaHHOE OTOILJICHUE.



Tema 6. DHEeprocOepekeHUe B CUCTEMaX OTOILICHUS.

CHmKeHue SHepronoTpeOHOCTH Ha oTorieHue 31aHui. [loBeimenne 3(h(heKTUBHOCTH OTOIUICHUS 3AaHUH.
DKOHOMUS TETJIOTHI IIPU aBTOMATH3aLUU pabOTHl CUCTEMBI OTOIICHH. [IpephIBUCTOE OTOIICHUE 31aHUH.

Tema 7. Mcnions30BaHue NpUPOIHOMN TEIUIOTHI B CHCTEMAaX OTOILICHHUS.

Cucremsnl HU3KOTCMIICPATYPHOT'O OTOIJICHUSA. CucreMbl COJTHEUHOTO OTOIUICHHS. CHUCTEMBI reoTepMajibHOT' O
otoricHUs. CHCTEMBI OTOILICHUS C UCIIOJIB30BAaHUEM C6pOCHOﬁ TCIIJIOTBI.

Conep:xaHue NPaAKTHYECKUX 3aAHATHIA 10 UCHUILTHHE

Ne Ne Kon-Bo
HanmeHoBaHMe TpakTUYECKUX paboT
n/o | pasaena 4acoB
1 1 Pacuer MOIIHOCTH CUCTEMBI OTOIUICHUS 4
2 2 OTtonuTtenbHbIE TPUOOPHI U TETIONPOBOJIBI B CHCTEMAax OTOIIeHUs. Perynu- 6
pyrolas 1 3aropHas apMarypa.
3 3 HccnenoBanue TMHAMUKU JaBJIEHUS B CUCTEMaxX BOASIHOIO oTorieHus. ['un- 12
paBIMYECKUN pacueT CUCTEM BOJSIHOIO OTOIJICHMSL.
4 4 AspoarHAMUYECKHUH pacueT CUCTEM ITapOBOI0 U BO3AYILIHOIO OTOIJICHMUSL. 4
5 5 OKCIUTyaTallMOHHbIE PEXKUMBI PA0OTHI M PEryJIMPOBAaHHE CUCTEM OTOIICHHS 4
6 6 PacueTr 5KOHOMHUU TEIJIOTHI IPU aBTOMATH3aLUU pabOThl CUCTEMBbI OTOILIICHHS 4
7 7 CucreMBbl COITHEYHOTO OTOIJIEHHUS. 2
Coaeprxxanue J1aDOpPATOPHOI0 NPAKTHKYMA
Ne Ne Kon-Bo
HaumenoBanue 1abopaTopHbIX paboT
n/n | paszgena 4acoB
1 1 TennoruapaBnuyeckuil pexkuM padoThl TPUOOPHBIX Y3JI0B CUCTEM BOJS- 4
HOT'O OTOIICHUS
2 2 N3y4yeHne KOHCTPYKIMH U ONPEEIIEHUE OCHOBHBIX XapaKTEPUCTUK BOJIO- 4
CTpYyHHOr0 31eBaTopa
3 3 N3y4yeHne KOHCTPYKLUUHU U IPUHIMIA JEUCTBUS CKOPOCTHOTO IPOTOYHOTO 4
BOJIOIIOJIOTPEBATEIIS
4 4 TennoBoil MyHKT, cxeMa, OCHOBHOE 000pPYIOBaHUE, PEKUMBI PAOOTHI. 4
5 5 PesxxuMbl perympoBaHus CUCTEMBI BOASHOIO OTOILICHUS B DKCIUTyaTallH- 2
OHHBIX YCJIOBUSIX

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

B nmpenonaBaHuu TUCHMIIMHBI UCHOJB3YIOTCS pa3sHOOOpa3HbIe 00pa30BaTENIbHBIE TEXHOJIOTUH KaK

TPAAUIIUOHHBIC, TAK U C IPUMCHCHUCM aAKTUBHBIX U HUHTCPAKTUBHBIX MCTOIOB OGy‘ICHI/ISIZ

nposeoeHue aKMuGHbIX U UHMEPAKMUBHBIX TeKYUOHHBIX 3AHAMULL C pa300pOM KOHKPEMHbIX CUMYayuil, Ha
KOTOPBIX HM3JIaraercs TEOPETUUYECKUN Marepuan ¢ HCIOJIb30BAaHUEM KOMITBIOTEPHBIX M TEXHHUYECKUX
CpeAcTB (YTCHHE JEKIUH MpU HAIMYUH M HUCIOJIB30BAaHUU MPOEKTOPA, MOKa3 KUHOMUIBMOB U Jp.),
HaNpaBJICHHBIX HA IPUOOPETEHUE CTYICHTOM TEOPETUYECKUX 3HAHUM (TeMbl 1-7);

npakmuyecKkue 3aHamus — MpeHa3HaueHHbIE U1 TPAKTUYECKOTO 3aKPETJICHUs TEOPETHIECKOr0 Kypca 1
OCBOCHHMSA CTYJCHTaMHU OCHOBHBIX METOJIMK pacyeTa B Kypce JUCLUUIUINHBL,

nabopamopuvie pabomvpl — NPEeAyCMaTPUBAIOT IPUOOPETEHUE CTYACHTAMU HABBIKOB U3MEPEHUS (puU3UUe-
CKUX BEJIMYHUH U MPOCTEHIINX SKCIEPUMEHTAIBHBIX UCCIICIOBAHUM;

paboma 6 komanoe (paboTa B MAJIOH TPYIITE) UCTIONB3YETCS IIPHU BBITOJIHEHUH Ja00paTOPHBIX paboT, Mpu
3TOM IpPETyCMaTPUBAETCS IPHOOPETEHNE CTYIEHTAMU HABBIKOB U3MEPEHHUS (PU3UUECKUX BETHYUH U MIPO-
CTEHIINX SKCIEPUMEHTAIBHBIX HccinenoBanuil. Coaeprkanue 1abopaTopHbIX padoT packpbiBaeTcs 1a0o-
PaTOPHBIM MPAKTUKYMOM;

camocmosmenvras paboma CTyAEHTOB IpeIHAa3HAuYeHa JUIsl BHEAYyIUTOPHON pabOTHI CTYJEHTOB IO 3a-
KPEIUICHUIO TEOPETHYECKOr0 MaTepHaja M MO MU3YyYCHHIO JOMOJHUTEIbHBIX Pa3/ieioB AUCLUUILUIMHBI U
BKJIIOYAET: MOATOTOBKA K JIEKIMAM, MPAKTHUECKUM 3aHATHAM, 0(hOpMIIEHHE KOHCIIEKTOB JICKIUH, HAIU-
canue pedeparo, paboTa B 3IEKTPOHHON 00pa3oBaTenbHON cpere.




VY nenbHbII BeC 3aHATHIA, IPOBOIUMBIX B MHTEPAKTUBHBIX (hOpMax, ONpeeNsaeTcs TIaBHON LEeNbIO Po-

rpaMMBElI, 0COOEHHOCTHI0 KOHTHHI€HTA 06yqaloumxc;1 " COACPKaHUEM KOHKPCTHBIX JUCHUILJINH, U B IICJIOM B
yueOHOM IPOLIECCEe OHU COCTABIAIOT 25% ayAUTOPHBIX 3aHATHH.
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6. OLLEHOYHBIE CPEJCTBA JIJ15I TEKYIETO KOHTPO.JISI YCIEBAEMOCTH,

MMPOMEKYTOYHOI ATTECTAIIU IIO0 UTOT'AM OCBOEHHUS M CIUTIIMHBI

U YYEBHO-METO/UYECKOE OBECHEYEHUE CAMOCTOSITEJIBHOM PABOTHI
CTYJIEHTOB

6.1. Bonnpocsl kK peHTHHI-KOHTPOJII0 3HAHUI CTY/ICHTOB
OneHuBaOUIMMH CPEACTBAMH IS TEKYILETO0 KOHTPOJIS YCIEBAEMOCTH SIBJISIFOTCS] pEHTHUHI-KOHTPOJIH.

Peiimune-konmpone Ne 1

OCHOBHBIE AJIEMEHTBI CUCTEMBI OTOILICHHUS.

Knaccugukamnus cuctemM OTOIUICHUS.

OcHoBHBIE TPeOOBaHMsI, IPEIbABIISEMbIEC K CHCTEMAaM OTOILICHUSL.

YeM 00BSICHAETCS IIUPOKOE PACTIPOCTPAHEHHUE CUCTEM BOJSTHOT'O OTOILICHHUS?
CpaBHUTENIbHAS XapaKTEPUCTHKA OCHOBHBIX TEIIJIOHOCUTENEN.

Cxema cucTeMbl BOJSHOTO OTOIJIEHUS C €CTECTBEHHON LIUPKYJIALUEN.

CxeMa crCTEeMBI BOASIHOTO OTOIUICHUS C MEXaHUYECKUM MO0y KICHUEM UPKYIISLNH.
Cxema 3aMKHYTOH CUCTEMBI IAPOBOT'0 OTOIICHUS.

Cxema pa3oMKHYTOM CUCTEMBI IAPOBOT0 OTOILIEHUS.

. Cxema MeCTHOI cHUCTEMBI BO3/1yIIIHOTO OTOIJIEHUSI.

. Cxema LleHTpaJIbHOM CHUCTEMBI BO3AYIIIHOI'O OTOIICHUS.

. Onpenenenne OCHOBHBIX TEIUIONOTEPD YEPE3 OrPAXKIACHUSI TOMEIICHUM.

. Onpenenenue 100aBOYHBIX TEIUIONOTEPh YE€PE3 OrPakICHUS MOMEIICHUH.

. IloTepu Tema0TH Ha HarpeBaHUE UHPUIBTPYIOIIETOCS BO3IyXa.

. YienbHasi TeMaoBasi XapaKTEpUCTUKA 3/1aHUs.

. Cxema 1ByXTpyOHOI TYIHKOBOI CHCTEMbI OTOIUIEHUS C BEPXHEH pa3BOJIKOM.

. Cxema o1HOTPYOHOH C MOMYTHBIM JABHKEHHEM TEINIOHOCHTENSI CHCTEMBbl OTOIUICHHUS C BEPXHEH pazBoj-

KO.

. Cxema 0JHOTPYOHOM TYNHMKOBOM CUCTEMBI OTOIUICHHSI C HIKHEH pa3BOJIKOM.
. Cxema nBYXTpyOHOI C MOMYTHBIM JBIKEHHUEM TEIUIOHOCUTENSI CUCTEMBI OTOIUICHUS ¢ HIKHEW pa3BojI-

KO.

Peiimune konmpons Ne 2

HesaBucumas cxema NpucOEAMHEHUS CUCTEMBI BOISHOIO OTOIUICHHS K HAPYKHBIM TEIUIOIIPOBOIAM.
3aBucuMas cxema IIPUCOEIUHEHNS CUCTEMBI BOJSTHOTO OTOIUIEHHSI K HAPY>KHBIM TEILJIONPOBOAAM CO CMe-
LIEHUEM BOJBI.

3aBucuMas IPSIMOTOYHASI CXEMa NPUCOECTUHEHUS] CUCTEMBI BOASHOIO OTOIUIEHHSI K Hapy>KHBIM TEILIO-
IIPOBOJIAM.

KoHCcTpyKIMs U IPUHIUIT ASHCTBHSI KOXKYXOTPYOHOTO BOJO-BOASIHOTO TEIUIOOOMEHHHUKA.

Ha3snauenue nupKyJIALMOHHOIO Hacoca.

[TpunIun BEIOOPA UPKYISALUOHHOTO HACOCa OOLIETIPOMBIIIIICHHOTO THIIA.

CxeMa npucoequHeHus TPyOOnpoBoI0B K 6ecyHJaMEHTHBIM IIUPKYJISLIMOHHBIM HACOCAM.

CxeMa npucoeJMHEeHUs TPyOOIpPOBOIOB K OOIIENPOMBIIIICHHBIM HUPKYJISIIMOHHBIM HacOCaM.
Omnpenenenne MOIHOCTH IEKTPOABUIaTENs IUPKYJISALIMOHHOIO Hacoca.

CmMmecHTenbHBIE YCTAaHOBKM CHCTEM BOJSIHOTO oToruieHus. Koagduiment cmemenus.

CxeMBbl CMECUTENIBHON YCTAHOBKU C HACOCOM.

Bogoctpyiinelii aneBatop. Koncrpykuus. [Ipunimn neiicrsus.

[IpeumyiecTBa ¥ HEAOCTATKU BOAOCTPYHHOIO JIEBATOPA.

BonoctpyiHbIi 351€BaTOp C PErYJIUPYEMBIM COIIJIOM.

Br160op 1 pacueT BOJOCTPYHHOro 31eBaropa.

OTKpBITHII pacIIUPUTENBHBIA OaK CUCTEMBI BOASHOTO OTOIUICHUS.



17. 3aKphIThIil pacIIMpUTENBHBIA OaK CHCTEMBI BOASHOTO OTOIUICHUSI.
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Onpenenenue NoJIe3HOro 00beMa pacIupPUTENIBHOTO 0aKa.
OtonurenbHble TpUOOPHL. TpeboBaHus, TpeabIBISEMbIE K HUM.

Peiimune konmpono Ne 3

V3meHeHne naBieHus PpH JBM>KEHUH BOJBI B TPYOax.

Sniopa THIPOCTaTUYECKOrO JaBJICHUS B CUCTEME OTOIUICHHs ¢ HEHAarpeBaeMoi BOJOW, HaxOsIeics B
HIOKOE.

Oniopa ruApOCTaTHYECKOrO JIABJICHUS B CHCTEME OTOIICHHS C HarpeBaeMOM BOJOH mpu Oe3neicTBHH
Hacoca.

Oniopa ruIpOCTaTUYECKOT0 IaBJICHUS B CHCTEME BOASHOTO OTOIUICHHUS TP ICHCTBHU Hacoca.

Sniopa THAPOCTaTHUECKOTO AABICHHS B BEpXHEH MOJaloNIeil MarucTpail CUCTEMbl OTOIUICHHUS MPH KO-
TOpOI BO3MOXKHO BCKUIIaHKE U mMapooOpa3oBanue. Criocodbl 0OpHObI C ITHM SBICHUEM.

OnpeneneHne ecTeCTBEHHOTO IUPKYIISALHMOHHOIO IaBJICHUS 32 CUET OXJIAKICHHUS BOJIbI B TPyOOIIPOBOAAX.
OmnpeneneHne ecTeCTBEHHOI0 IUPKYJISIIIMOHHOTO IaBJICHUS 32 CUET OXJIAXKJICHHS BOJBI B OTOMUTEIBHBIX
npubopax B BEPTHKAJILHONW OJHOTPYOHOH MPOTOYHOM U MPOTOYHO-PErYIUPYEMON CUCTEME OTOIUICHHS C
BEPXHEHN Pa3BOJKOMN.

OmnpeneneHne ecCTeCTBEHHOT0 HUPKYJISIIIMOHHOTO IaBJICHUS 32 CUET OXJIAXKJICHHS BOJBI B OTOMUTEIBHBIX
npubopax B BEPTUKAIBHOW OJHOTPYOHOH € 3aMBIKAIOIIMMH yYaCTKaMU CHCTEME OTOIUICHHUS C BEpXHEH
Pa3BOJKOM.

OmnpeneneHne ecCTeCTBEHHOT0 HUPKYJISIIIMOHHOTO IaBJICHUS 32 CUET OXJIAXKJICHHSI BOJBI B OTOMUTEIBHBIX
npubopax B MaJIbIX HUPKYJSIIMOHHBIX KOJIBIAX.

OmnpeneneHne ecCTeCTBEHHOT0 IUPKYJISIIIMOHHOTO IaBJICHUS 32 CUET OXJIAXKJICHHS BOJBI B OTOMUTEIBHBIX
npubopax B BEPTUKAIBHOM OJHOTPYOHON MPOTOUYHO-PErYIUPYEMOM CHCTEME OTOIICHUS C HUXKHEH pas-
BOJIKOM.

OmnpeneneHne ecCTeCTBEHHOTO HUPKYJISIIIMOHHOTO IaBJICHUS 32 CUET OXJIAXKJICHHS BOJBI B OTOMUTEIBHBIX
npubopax B BEpTHKAJIbHOW OAHOTPYOHOW CHCTEME OTOIUICHHs C HIKHEH pa3Boakoit (¢ I1-oOpasHbiMu
CTOSIKAMH C 3aMbIKAIOIIUMHU YYaCTKaMH).

OmnpeneneHne ecCTeCTBEHHOT0 IMPKYJISIIIMOHHOTO IaBJICHUS 32 CUET OXJIAXKJICHHS BOJbI B OTOMUTEIBHBIX
npubopax B BEPTUKAIBHBIX IBYXTPYOHBIX CHCTEMaX OTOIUICHHS C BEPXHEW Pa3BOIKOM.

OmnpeneneHne ecTeCTBEHHOT0 HUPKYJISIIIMOHHOTO IaBJICHUS 32 CUET OXJIAXKJICHHSI BOJBI B OTOMUTEIBHBIX
npubopax B BEPTUKAIBHBIX JIBYXTPYOHBIX CHCTEMaX OTOIUICHHS C HIDKHEH pa3BOJIKOM.

OmnpeneneHne ecCTeCTBEHHOT0 HUPKYJISIIIMOHHOTO IaBJICHUS 32 CUET OXJIAXKJICHHS BOJBI B OTOMUTEIBHBIX
npubopax B TOPU3OHTAIBHBIX OJHOTPYOHBIX CHCTEMaX OTOIICHHSL.

OCHOBHBIE TTOJIOKEHUS THIPABINYECKOTO pacueTa CUCTEM OTOIUICHHUS CHOCOOOM Y/AENbHBIX JHHEHHBIX
NOTEPh JABJICHUSL.

OCHOBHBIE MTOJIOKEHHSI TUAPABIMYECKOTO pacyeTa CUCTEM OTOIUICHUS MO XapaKTEPUCTHKAM U IPOBOAU-
MOCTSIM.

OCHOBHBIE PEIICHUSI CHIYKEHHUS SHEPTHU Ha OTOIUICHHUE 3/1aHUH.

[ToBbItenue 3(h(HheKTUBHOCTH OTOIJICHUS 3JaHUH.

DKOHOMHUS TETJIOTHI IPU aBTOMATH3alUU padOThl CHCTEMBbI OTOIICHHS.

6.2. Boipochl k 3k3aMeHy

VY nenbHas TEIUIOBask XapaKTepUCTUKA 30aHU.

CxeMa AByXTpYOHOH TYMUKOBOM CHCTEMBI OTOIJICHUSI C BEpXHEH pa3BOAKOM.
OcHoBHBIE TPeOOBaHMSI, IPEIbABISEMbIEC K CHCTEMAaM OTOIUICHUSL.

YeMm 00BSICHAETCS IIUPOKOE PACIIPOCTPAHEHHUE CUCTEM BOJSTHOTO OTOILICHHUS?
CpaBHUTENIbHAS XapaKTEPUCTHKA OCHOBHBIX TEIIJIOHOCUTENEN.

Cxema cucTteMbl BOJSHOTO OTOIJIEHUS C €CTECTBEHHON LIUPKYJIALUEN.

CxeMa cuCTEeMBI BOASIHOTO OTOIUICHUS C MEXaHUUECKUM MOOYKICHHUEM UPKYIISLNH.
Cxema 3aMKHYTOH CUCTEMBI IAPOBOT'0 OTOIICHUS.

Cxema pa3oMKHYTOM CUCTEMBI IAPOBOT0 OTOILIEHUS.

Cxema MECTHOM CHCTEMBI BO3AYIIHOIO OTOIUICHHUS.

Cxema LeHTpaJIbHOM CUCTEMBI BO3AYIIHOI'O OTOILICHUS.
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Onpenenenrne OCHOBHBIX TEIUIONOTEPD YEPE3 OrPAKICHUSI IIOMEIICHU.

Onpenenenne 100aBOYHBIX TEIJIONOTEPh YePE3 OTPaXkKACHUS ITOMEIICHHH.

OCHOBHBIE AJIEMEHTBI CUCTEMBI OTOILICHHUS.

Knaccugukamnus cucteM OTOIUICHUS.

[Torepu TemIOTHI Ha HarpeBaHue MHQPUIBTPYIOLIETOCS BO3AyXa.

CxeMa o1HOTPYOHOH € MOMYTHBIM JIBM)KEHHEM TEIUIOHOCUTENSI CUCTEMBI OTOIJICHUSI C BEpXHEH pa3BoOI-
KOH.

CxeMa oTHOTPYOHOI TyMHMKOBOM CUCTEMBI OTOIUIEHHS C HIKHEH pa3BOJIKOM.

CxeMa IByXTpyOHOI C MOMYTHBIM JBM)KEHUEM TETIJIOHOCUTEINS CHCTEMBbI OTOIJICHUS C HIDKHEH pa3BoOJI-
KOH.

CucremMbl OTOIIEHUS BBICOTHBIX 3aHUM.

HesaBucumas cxema NpuCcOEAMHEHUS CUCTEMBI BOISHOIO OTOIUICHHS K HAPYKHBIM TEIUIOIIPOBOIAM.
3aBucUMas cXeMa IPUCOEIUHEHUS CUCTEMBI BOJSHOTO OTOIIJIEHUS K HAPYKHBIM TEILJIONPOBOAAM CO CMeE-
LIEHUEM BOJBI.

3aBucuMas IPSIMOTOYHAs CXEMa MPUCOEINHEHUS CUCTEMBI BOASIHOTO OTOIIEHUS K HApyKHBIM TEIJIONPO-
BOJIaM.

KoHcTpyKuus U IPUHIUIT ASHCTBHSI KOKYXOTPYOHOTO BOJO-BOASIHOTO TEIUIOOOMEHHHUKA.

Ha3snauenue nupKyJIALIMOHHOIO Hacoca.

[TpunIun BEIOOPA UPKYISALUOHHOTO HACOCA OOLIETIPOMBIIIIICHHOTO THUIIA.

CxeMa npucoeuHeHus TPyOOnpoBoI0B K 6echyHIaMEHTHBIM IIUPKYJISLIMOHHBIM HACOCAM.

CxeMa npucoeJMHEeHUs TPyOOIpPOBOIOB K OOIIENPOMBIIIICHHBIM HUPKYJISIIMOHHBIM HacOCaM.
Omnpenenenne MOIHOCTH IEKTPOABUTaTENs IUPKYJIALIMOHHOIO Hacoca.

CmMmecHTenbHBIE YCTAaHOBKU CHCTEM BOJSIHOTO oToruieHus. Koadduiment cmemenus.

CxeMBbl CMECUTENIBHON YCTAHOBKU C HACOCOM.

Bogoctpyiinelii aneBatop. Koncrpykuus. [Ipunimn neiictsus.

[IpeumyiecTBa ¥ HEAOCTATKU BOAOCTPYUHOIO HJIEBATOPA.

BonoctpyiHBIi 351€BaTOp C PETYJIUPYEMBIM COILIIOM.

Br160op 1 pacueT BOJOCTPYHHOro 31eBaTopa.

OTKpBITBIN pacIIUPUTENbHBIA OaK CUCTEMBI BOASHOTO OTOIUICHUSI.

3aKpBITHIM pacIMPUTENbHBINA OaK CUCTEMBI BOASHOTO OTOIUICHUSI.

Omnpenenenne Noiae3HOro 00beMa pacIiiupUTEILHOTO 0aKa.

OtonurensHble TpuOOpHL. TpeboBaHus, TpeabIBIsSEMbIE K HUM.

DKOHOMHUS TETJIOTHI IPU aBTOMATH3alUK padOThl CHCTEMBbI OTOIICHHSL.

V3meHeHne naBieHus PH JBMKEHUH BOJBI B TPYOax.

Omnropa rHIpOCTaTUYECKOTO JaBJIEHUS B CUCTEME OTOIUJIEHMS C HEHAarpeBaeMoU BOJOW, HaXOAsIIEHCs B
IIOKOE.

Oniopa ruApoCTaTHUECKOrO JIABJICHUS B CHCTEME OTOIICHHS C HarpeBaeMOM BOJOH mpu Oe3neicTBHM
Hacoca.

Onropa ruIpoCcTaTUUECKOr0 JABJIECHUS B CUCTEME BOJSHOTO OTOIIEHHS MPU AEHCTBUU HAcoOCa.

Omnropa rupoCTaTUYECKOr0 JaBJICHHS B BEPXHEH MOJAOLIEN MAaruCTpaayd CUCTEMBI OTOILIEHUS NPU KO-
TOPOI BO3MOKHO BCKUIIaHKE U mapooOpazoBanue. Criocodbl 0OpHObI C ITUM SBICHUEM.

OnpeneneHne ecTeCTBEHHOTO IIUPKYISALHMOHHOTO IaBJICHUS 32 CUET OXJIAKICHHUS BOJbI B TPyOOIIPOBOAAX.
Omnpenenenne ecTeCTBEHHOIO LUPKYJISILIMOHHOIO IaBJIEHUS 3a CUET OXJIaXKJIEHUS BOJBI B OTOMUTEIbHBIX
npubopax B BEPTHKAJILHONW OJHOTPYOHOH MPOTOYHOM U MPOTOYHO-PErYIUPYEMON CUCTEME OTOILICHHS C
BEpXHEHN Pa3BOJKOM.

OmnpeneneHne eCTeCTBEHHOIO LUPKYJISILIMOHHOIO IaBJIEHUS 3a CUET OXJIaXKJIEHUS BOJbI B OTOMUTEIbHBIX
npubopax B BEPTHUKAIBHOW OJHOTPYOHOH € 3aMBIKAIOIIMMU yYaCTKaMU CHCTEME OTOIUICHHUS C BEpXHEH
Pa3BOJKOM.

Omnpenenenne eCTECTBEHHOIO LIUPKYJISILIMOHHOIO IaBJIEHUS 3a CUET OXJIaXKJIEHUS BOZBI B OTOMUTEIbHBIX
npubopax B MaJIbIX HUPKYJSIIMOHHBIX KOJIBIAX.

Omnpenenenne ecTeCTBEHHOrO LUPKYJISILIMOHHOIO IaBJIEHUS 3a CUET OXJIaKJIEHUS BOJBI B OTOMUTEIbHBIX
npubopax B BEPTUKAIBHOM OJHOTPYOHO MPOTOUHO-PErYIUPYEMOM CHCTEME OTOIJICHUS C HUXKHEH pas-
BOJIKOM.

I'uapaBaruecKuil pacueT CUCTEM OTOILUIEHHUS CIIOCOOOM YAETbHBIX JIMHEHHBIX MTOTEPh IaBICHUS.



52. I'mppaBianuecKkuil pacueT CUCTEM OTOIUIEHMS 110 XapaKTEPUCTUKAM U ITPOBOAUMOCTSIM.

6.3. KypcoBoe npoekTupoBanue

[IpenycmatpuBaetcs KypcoBoi MpoekT «OTOIUIeHHE TPaXkIaHCKOTO 3aHM», BKIIOYAIOIUN B ce0s
BOIPOCHI KOHCTPYUPOBAHMS M pacueTa OHOM U3 TPAJUIIMOHHBIX CUCTEM BOSTHOT'O OTOTUICHUS TPasKJaHCKOTO
3JTaHMS C 3aBUCHMBIM IPUCOEAMHEHUEM K TOPOACKUM TEIUIOBBIM CeTsIM. [IpH 3TOM BBITIOIHSIOTCS CAESIYIOIHE
pacyeTsl: pacyeT TEIIONOTeph MOMEIIEHH; THAPABINYECKUN pacyeT CUCTEMbI OTOIJICHHUST; BEIOOP U pacueT
OTOIMMUTENBHBIX PUOOPOB; MOAO0P BOJOCTPYHHOrO 371€BaTopa.

I'paduueckast 4acTh MPOEKTA CONEPIKUT: AKCOHOMETPHUUYECKHE CXEMBI CUCTEM OTOIUICHUS, IJIaHbI U
pa3pe3bl IOMEIEHUH ¢ HAHECEHHEM CHUCTEM OTOIUICHHUS, YEPTEXK BOJOCTPYHHOr0 3j1eBaTopa.

Temul Kypcosvix npoekmos (pabom) no omonieHuro

[TpoexTrpoBaHUe OJHOTPYOHOM CHCTEMBI OTOIUICHUS JKMIOTO 3-XATaXXHOTO 3/IaHHSL.
IIpoexTupoBaHuEe CUCTEMBI OTOIIJIEHUS KWJIOTO S-TU3TAKHOIO 3/1aHMUS.

[TpoexTrpoBaHue ABYXTPYOHOH CHUCTEMBI OTOIJICHUS KHIIJIOTO 3-X3TaKHOTO 3/1aHUSL.
[IpoexTrpoBaHre OTHOTPYOHOM CUCTEMBI OTOIUICHUS JKWIOTO 9-TUATAXKHOTO 3JJaHHUS.
IIpoexkTrpoBaHKe CUCTEMBI OTOIIIIEHUSI JKUJIOTO 3-X3TaXXHOTO 3aHMsI C Mara3uHoM Ha 1-M 3Taxe.

MBS

6.4. Bonpocs! aias CPC

Kakue rpagoctpoutenbHble IPUEMBI CHIDKAIOT 3aTpaThl HA OTOIUICHUE 30aHUN?

Kak n3menenneM 00beMHO-TIIIAHUPOBOYHOT'O PELICHUSI MOXXHO COKOHOMUTH TETIJIOBYIO SHEPTHIO?

Kakumu MepaMy MOKHO YMEHBIIUTD TEIUIONOTEPH UEPE3 OTPAKAAIOIINE KOHCTPYKLUHU 30aHU?

B uem cMbIci TEMI0BOrO AKpaHa B HAPYKHOM OTpaskICHUU?

Yro Takoe ACY TennaoBoro pexxuma 3JaHus?

OcHOBHBIE CTIOCOOBI MOBBIIIEHUSA 3PPEKTUBHOCTH MACCHBHOM COJHEYHOW HM3KOTEMIIEpaTypHOH CH-

CTEMBI OTOIUIEHHUS «3JaHUE — KOJIJIEKTOPY.

Yro Takoe yAenpHas TEIUIOBas XapaKTEPUCTUKA 31aHUsA?

8. B kakux ciayuasx UCIOJIb3YIOT pacyeT TEIUIOBBIX HArPY30K CUCTEMBI OTOIJIEHUS 10 YKPYTHEHHBIM IOKa-
3arensam?

9. Krnaccugukamus 31eKTpOTEIUIOaKKyMYIHPYIOIUX MeYel ¢ TBEPABIM TEIJI0AKKyMYJIHPYIOIIUM MaTepua-
JIOM.

10. CxeMa napoKOMIIPECCHOHHOTO TEIJIOBOIO HAcoca.

AN

~

@OoH/ OLIEHOYHBIX CPEJICTB ISl MPOBEACHUS aTTECTAIlMH YPOBHS C(HOPMUPOBAHHOCTH KOMIIETCHLIUH
o0yJaromuxcs o JUCUUIUTMHE 0()OPMIISIETCS] OTAEIBHBIM JOKYMEHTOM.

7. YHEBHO-METOINYECKOE U TH®OOPMAILIMOHHOE OBECIIEYHEHHUE JUCIHUIIJINHBI

7.1. Kuuroooecne4eHHoOCTh

KHUT'OOBECIIEHEHHOCTDb
KomuaectBo
JK3EMILIS-
H . POB HM3aHUI
anMEHOBaHUE JIUTEPATYPHI: aBTOP, HA3BAHUE, Tox us3- 5 6UOIHO-
BUJI U3JaHUS, U31aTCILCTBO JTaHUS Hanmune B anextponnoit 6ubmmorexe Bnl'Y
Texe Bal'Y B
COOTBET-
CTBHH C
dI'oC BO
1 | 2 ] 3 | 4
OcHOBHas JIUTEpaTypa

1. Maxos JI.M. OrorieHue: yueOHUK. — M. 2019 3 https://www.studentlibrary.ru/book/ISBN978
ACB, 2019. — 400 c. 978-5-93093-961-3. 5930939613 .html

2. bense B.C., I'panuk O.I'., MaTpocos 10.A.
DHepro3pPpeKTHBHOCTE U TETUIO3AIIUTA 3JaHHH: 2016 3 http://www.studentlibrary.ru/book/ISBN9785
yue0. mocobue. — M.: ACB. — 400 c. 978-5- 930938388.html

93093-838-8.



https://www.studentlibrary.ru/book/ISBN9785930939613.html
https://www.studentlibrary.ru/book/ISBN9785930939613.html
http://www.studentlibrary.ru/book/ISBN9785930938388.html
http://www.studentlibrary.ru/book/ISBN9785930938388.html

1 2 3 4
3. IIsrxoB B.K., CmupnoB H.H. Cuctembl KoHI1-
[IMOHUPOBAHMS, BEHTHIISINA U OTOIUICHUS: y4eO-
HuK. — Bonorna: Madpa-Uuxenepus. — 528 c.
978-5-9729-0345-0.
4. Mansasuna E.I'., Camapun O.[1. CtpoutensHas
TerI0(hU3NKa 1 MUKPOKIIIMAT 3J]aHUH: y4eO- 2018 — http://www.iprbookshop.ru/86297
HUK. — M.: MI'CV. — 188 c. 978-5-7264-1848-3.

2019 - https://znanium.com/catalog/product/1053294

JloTosHUTEIbHAS IUTEPATYPA

1. Bapgonomees F0.M., Kokopur O.5. Ororure-
HUE ¥ TEIUIOBEIC ceTr: yueOHuK. — M.: UHdpa- 2019 3 (2010) https://znanium.com/catalog/product/988148
M. —480 c. 978-5-16-105141-2.

2. KynunoB A.A., 3uranmmza C.K. OcHOBBI 11€H-
TPaJIM30BaHHOTO TEIUIOCHAOKEHHS: y4eO. oco-
6ue. — M.: Uadpa-M. — 176 c. 978-5-16-103513-
9.

3. ®okun C.B., lInopteko O.H. CucteMsl oton-
JICHWS, BEHTWISIIA ¥ KOHIUIIUOHUPOBAHUS BO3-
JlyXa: yCTPOUCTBO, MOHTAXK U IKCILTyaTalus: 2014
yue0. mocodue. — M.: Uadpa-M. — 368 c. 978-5-
98281-170-7.

4. 3emmukoB B.B. CripaBo4YHUK HHXKEHEPA 110
OTOIUICHUIO, BEHTHIISAIIMY U KOHIUIIMOHUPOBA-
Huto. — M.: Ua(pa-Umxenepus, 2013. — 624 c.
978-5-9729-0037-4.

5. ApXUTEKTYPHO-CTPOUTEILHOE IPOSKTHPOBA-
nue. [IpoexTupoBanne cucTeM OTOIJICHUS, BEH-
TUJISIAA ¥ KOHAWIIMOHUPOBAHMSI 3IaHUM, CTpOe-
HUH, COOPYKEHUI: 0. HOPMATUBHBIX aKTOB H JI0- 2015 - http://www.iprbookshop.ru/30223
kymeHToB / Coct.: F0.B. Ximctyn. — CapaTos:
At Ilm Op Memma, 2015. — 452 c. 978-5-905916-
15-1.

6. KomxoB B.A., Tumaxosa H.C. Dueprocoepe-
KCHHE B )KUJIHITHO-KOMMYHATBHOM XO3SICTBE!
yue0. mocooue. — M.: Uadpa-M. — 204 c. 978-5-
16-100443-2.

2015 - https://znanium.com/catalog/product/935473

1 (2009)

3 2011) https://znanium.com/catalog/product/448775

2013 - http://www.iprbookshop.ru/13551.html

2019 3 (2010) https://znanium.com/catalog/product/988126

7.2. llepuoanyeckue U3IaHUs

«ABOK».

«HKEeHEpHBIE CUCTEMBIY.

«Canrtexnuka. OroreHue. KoHAUIIMOHUPOBAHUEY.
«TexHONnOrnu MHTEIEKTYabHOT'O CTPOUTENILCTBAY.

b

7.3. UHTEpHET-pecypchl

1. HOY-XAVYC.py — HaunonanpHass MHPOpPMALMOHHAS CUCTEMa IO CTPOMTENLCTBY // http://www.know-
house.ru.

2. ABOK — Hekxommepueckoe IlapTHEpPCTBO MHKEHEPOB IO OTOIJIEHUIO, BEHTWIALUH, KOHAUIIMOHUPOBA-
HUIO BO3/1yXa, TEIUIOCHA0KEHHUIO M CTPOUTENBHOM Terutodusuke // http://www.abok.ru.

3. Temnocdepa — OnTuManbHbIe MHXKEHEPHBbIE pereHus // http:/tsfera.ru.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCHHUIIJINHbI

Jlnst IpoBeIeHUS JIGKLIMOHHBIX 3aHATUH €CTh ayIUTOPHUs, OCHALICHHAs MYJIbTUMEAUHHBIM 000py10-
BaHUEM M KoMIbloTepoM. [l mpoBeneHus 1ab0paTOpHbIX U MPaKTHUECKUX paboT mmeercs jgaboparopus,
OCHAIIIEHHAs! CIIeIYIOIUM 000py0BaHHEM:

e J1abopaTopHasi yCTaHOBKA «ABTOMATU3WPOBAaHHAs KOTEIbHAs HA )KUJKOM U Ta3000pa3HOM TOILIHBEY;
® KOMIUIECKT JaOOpaTOPHOTro 000pyA0BaHUs « ABTOMaTH3UpoBaHHas cucteMa otoruieHuss ACO-03;
e TtemnoBuzop TESTO-875.
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