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BuszupoBanue PII/] 1151 McriOSTHEHMSI B 0YepeTHOM y4eOHOM roay

[Ipencenarens MK®
2023 1.

Paboyas mporpaMMa mepecMoTpeHa, 00cykeHa 1 0100peHa st
ucnonHeHus B 2023-2024 yueOHOM roay Ha 3acefaHuu Kadeapsl

JHepreTuKku
Buecens! usmenenust/nononnenus (Ilpunoxenue )
[Iporokon ot 2023 1. Ne
3aB. kagenpoit Bynaros 10.H.
Buzuposanue PIIJ] 119 ucno/iHeHust B o4epeIHOM Y4eOHOM roay
IIpencenarens MK®

2024 r.

Pabouas mporpaMma nepecMoTpeHa, 00CykaeHa u 0j00peHa s
ucnonaenus B 2024-2025 yueOHOM Tony Ha 3aceIaHui Kadeapol

JHepreTuKu
Buecens! m3menenust/nononnenus (Ilpuioxenne )
IIpotokom or 2024r. Ne
3aB. kadeapoit bynaros 10.H.
BusupoBanue PII/] 1151 MCIIO/IHEHMSI B 0YepPeTHOM y4eOHOM roay
IIpencenarens MK®

- 2025 .

Pabouas mporpamma nepecMoTpeHa, 00CyXIeHa 1 ogo0peHa st
ucroaaenus B 2025-2026 yueOHOM roay Ha 3acefaHuu kadeapsl

JHePreTuKu
Brecens! m3meHenust/nononaenus ([Ipunoxenue )
[Iporokom o 20251, N
3aB. kadbenpoit bynaros 10.H.
BuszupoBanue PII/] 1151 McriosTHEHMSI B 0YepeTHOM y4eOHOM roay
[Ipencenarens MK®

- 2026 1.

Pabouas nporpamMmMa nepecMoTpena, oocysxaeHa u ono0pena asst

ucnoyHeHus B 2026-2027 y4eOHOM Toy Ha 3aceIaHuu Kaheapbl
JHepreTuKu

Brecenb! m3menenus/nononaenus (Ipunoxenne )

IIporokomor 2026 . Ne
3as. xadenpoit bymaros 10.H.



1. HEJIX OCBOEHUS JUCIUITJINHBI

1.1 | [Tomyunts HEOOXOAMMBIE 3HAHUS IJIS IPOCKTUPOBAHUS M SKCIIIyaTaI[ii CUCTEM ITPOU3BOCTBA M PACHIPEICIICHAS
SHEProHOCHTENeH, HE0OOXOJUMBIX IPOMBIIIIEHHOMY NPpeAnpHATHIO. [[03HAKOMUTB 00yJaromuXCs:

1.2 | - ¢ XapaKTepUCTUKOM MPOMBIIIICHHBIX TEXHOJIOTUYECKHUX U HEPTeTUIECKUX TIOTPeOHTENIeH TBEpAOTO, Fa3000pa3sHOro U
JKMJIKOT'O TOIIJIMBA, CKATOr0 BO3/lyXa, KUCIOPOIa, OXJIaKAAIOIEH BOIBI U MCKYCCTBEHHOI'O X0JI0/1a, 8 TAKXKE C UX
TpeOOBaHMSAMH M apaMeTpaMy M KaueCTBY HC-TIOJIB3yEMBIX SHEPTOHOCHTENEH; C BUIaMH, TEXHOJIOTHIECKIMH CXEMaMH,
COCTaBOM OCHOBHOTO U BCIIOMOTAaTEIFHOTO 000Dy I0BaHHS, XapaKTEPHBIMH PeXXUMaMU pabOTH M TEXHUKO-
HKOHOMMYECKMMH II0KA3aTEJAMU IIPOMBILUIEHHBIX SJHEPreTUYECKUX CTaHLMN, OCYLIECTBIIAOIUX LIEHTPAIU30BaHHYIO
TeHEpaIMIO U TpaHC(HOPMALUIO HCIIONIb3YEMBIX Ha MPEANPHIATHN SHEPrOHO-CUTENEH;

1.3]-¢ MCTOAaMH U crocodoamMu PEeTyInMpoOBaHus U GaﬂaHCI/IpOBaHI/Iﬂ HOTpe6J’I€HI/I$I " IIPpOU3BOA-CTBA SHGPFOHOCI/ITeﬂeﬁ;

1.4 | - cxemaMu, KOHCTPYKLIUSAMHU H PeKUMaMHU pabOT BHYTPU3aBOJCKUX CHCTEM TPAHCIIOPTHPOB-KH U pacHpeiesIeHUs
JHEPrOHOCHUTENEH;

1.5 | - HanpaBNCHUSIMH ¥ METOJJAMHU MCIIOIb30BaHUsI BTOPUYHBIX SHEPreTHUSCKHUX pecypcoB (BOP) mpemnpustus ms
MIOKPBITHS €T0 IOTPEOHOCTEH B SHEPTOHOCUTEIISIX.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.B.08

2.1 | TpeGoBaHus K NpeIBaAPUTEIbHOI MOAT0TOBKE 00y4al01Ierocs:

2.1.1 | UcTOYHHKY TEIUIOCHAOKEHUS

2.1.2 | ®u3uKO-XMMHYECKHE OCHOBBI TOPEHUS U TOTUINBO

2.1.3 | DHeprocOepekeHne B TEIIOIHEPTETHKE M TEIUIOTEXHOJIOTHA

2.1.4 | HerpaguiinoHHbIE ¥ BO30OHOBIIEMBIE HCTOYHUKY SHEPTUN

2.1.5 | OCHOBBI HH)KEHEPHOT'O MMPOEKTUPOBAHUS *

2.2 | JMcuMnJIMHbI ¥ NPAKTUKH, IS KOTOPBIX OCBOEHHE TAHHOM JUCHUILIMHBI (MOIYJIs1) HE00X0AUMO KAK
npejalecTByonee:

2.2.1 | TloaroroBka K MpoLeaype 3alUThl U 3alIUTa BEITYCKHON KBaTH()UKAITHOHHON paboThI

2.2.2 | OxpaHa OKpy»arolIei cpepl Npu paboTe TeIUIOPHEPTETHYECKUX OOBEKTOB

2.2.3 | CucreMsl TEIUIOCHAOKEHUS *

2.2.4 | DkcrutyaTalys TeII0IHEPTreTHUECKUX YCTAHOBOK U CUCTEM

3. KOMIIETEHLIMH OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCIIUTIINHBI
(MOZY.JIS)

IIK-1: roToBHOCTH K YYacTHIO B padoTax no ocBoeHuio cxem pasmemedusi OIl/[ u ux cucrem, 10Bo/iKe TEXHOJIOTHYECKHX
NMPOLECCOB, BHINOJHEHUH CIIEHATbHBIX PacuyeToB

Wnpukarop 1 | IIK-1.1. YaactByeT B pa3zpaboTke cxem pasmenienns OIJ] B COOTBETCTBHH C TEXHOJIOTHEH MPOU3BOICTBA.

IIK-5: cnocoGHoCcTh 00€ecnieunBaTh IK0JI0rH4YecKyo 6e3onacuocts OII/l, n1aHupoBaTh MEPONPUATHS 110 IHEPTO- U
pecypcocOepeKeHHI0 Ha POU3BO/ICTBE

Nnnukatop 1 | ITK-5.2. Pa3zpabarbIBacT MEPOIIPHATHS 110 SHEPTO- U PECYPCOCOEPEIKESHUIO HA TPOU3BOJICTBE.

B pe3yibTare 0CBOeHHs JUCHMILUINHBI 00y4alolMiics 10/KeH

3.1 (3HaTh:

3.1.1 | ucTounuku uHGOpPMAIUH JIJIs caMo00pa3oBaHMsl B paMKax BHIOPAaHHOTO HAINPABJICHUS, ITyTH 0000IIEHUS, aHATTN3a,
BOCTIPHSITHSL HH(DOPMAIMH, TIOCTAHOBKY LIEJIA ¥ BRIOOpA ITyTEH €€ JOCTIIKEHHUS.

3.2 | YMmeTh:

3.2.1 OpraHu30BaThb IMPOLECC CaMOO6p330BaHI/I$[; MNPUMECHATH METOABI U CPEACTBA CaMOOpraHru3aluu 1 CaMOOﬁpaSOBaHI/IH;
HaXO0OUThb OPTaHU3AIUOHHO-YIIPABJICHYCHCKNEC PCHICHUS B HCCTAHAAPTHLIX YCIIOBHUAX U B YCIIOBHUAX PA3JIMIHBIX MHEHHH U
TOTOBHOCTBH HCCTH 34 HUX OTBCTCTBCHHOCTD.

3.3 | Baragern:

3.3.1 [ MmeTotaMn caMOOpraHH3aIMN; HAaBBIKAMH IPAMEHEHHS CPEICTB CaMO0Opa30BaHNs H CAaMOOPTaHHU3AINN B
podeccroHaNBHOH NeATeTbHOCTH; CIOCO0aMH MOCTPOCHHUS rpadHIecKuX H300pakeHU !, CO3MaHIs YePTEKEH U ICKHU30B;
METOAMKAMH MPOBE/ICHUS THIIOBBIX THAPOANHAMUYECKHUX PacyeTOB TPYOOIPOBOIOB; METOJMKAMHU OLIEHKH ITOTEHIHaIa
9HeprocOepekeHNs Ha IPEIIPUIATHAX SHEPTECTHKH.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOOYJISA)

Kon Bun HaumenoBanue pa3nenoB u | Cemectp /| UacoB | Komneren- | Jlureparypa | Uurte | [Ilpumeuanue

3aHATHSA 3AHATUA TEeM Kype nuu PaKT.




Paznen | Paspmen 1. CucreMbl
NPOU3BOJACTBA U
pacnpeneaeHus
JHeproHocuTesei Ha
NPOMBIIITIEHHOM
npeAnpUsTHA

1.1 Jlex CucTeMbl MPOU3BOJICTBA U 2 IK-1 TIK-5 JIT.1 IK-1.1; TTK-
pactipeneneHus JI1.2J13.1 5.2
9HEpProHOCHUTENIeH Ha 2122
[IPOMBIIIJIEHHOM HPEANPUSITUN

1.2 Cp 10 IK-1 IIK-5 J12.1 IK-1.1; TIK-

21022 52
1.3 OK3aMeH 2 IK-1 IK-5 IK-1.1; TIK-
2122 5.2
Pazpnen | Pa3nen 2. XapakTepuCTHKHU
JHEProHoCUTe e,
MacmTadbl IPOM3BOACTBA U
norpedenusi. Meroauka
omnpeaeeHus MOTPEGHOCTH B
IHEPrOHOCUTEJISIX
2.1 Jlex XapakTepuCTUKH 2 [IK-1 IIK-5 JI1.1 JI1.2 JICKIIMS —
SHEPrOHOCHUTEICH. 0132 6ecena I1K-
Macmralsl MPOU3BOJICTBA U 1.1; TIK-5.2
MOTPEOTCHNS.
2.2 Jlex Meronuka onpeaeneHus 2 [K-1 IIK-5 JIT.1J11.2 JIEKIUS —
MOTPeOHOCTH B 2122 6ecena ITK-
SHEPTrOHOCHUTEIISAX. 1.1; TIK-5.2
2.3 IIp Pacuer motpedHOCTH 8 ITK-1 TIK-5 JI3.1 TIK-1.1; TIK-
IPEIPUATHS B CKATOM 2102 5.2
BO3JyXe
2.4 Cp 10 IK-1 IK-5 J12.1 IK-1.1; [IK-
21022 5.2

2.5 DK3aMeH 4 ITK-1 TIK-5 TIK-1.1; TIK-
2122 52

2.6 KIT 1 IK-1 IK-5 JI3.1 IK-1.1; TIK-
2122 5.2

Pasgen |Pasgen 3. Cucrema

BO3/IyXOCHA0KeHUsI.
Ha3nauenue, cxema,
KJaaccupukanus
noTpeduTe 1€l C:KATOTO
Bo3ayxa. Onpenenenne
pacyeTHOI HATPY3KH sl
NPOEKTUPOBAHUS
KOMIIPECCOPHOM CTAHIUH
(KC). Bbi6op Tna u
KOJINYeCTBa KOMIIPECCOPOB
KC Pacuer TexHos10ru4eckoii
cxembl KC

3.1 Jlex Cucrema BO3IyXOCHA0KEHHUS. 1 [TK-1 ITK-5 JI1.1 JI1.2 TIK-1.1; TIK-
Hasznauenue, cxema, 2122 5.2
knaccuuKkanys noTpeduTenei
CXKaToro BO3ayXxa.

3.2 Jlex OripenienieHre pacueTHOU 2 ITK-1 TIK-5 JIT.1J11.2 JIEKIINS —
Harpy3KH Ui IPOEKTUPOBAHUS 21032 6ecemna ITK-
kommnpeccopHoii craniun (KC). 1.1; TIK-5.2
Bri16op THIa 1 KOTHYECTBa
xomunpeccopos KC.

33 Jlex Pacder TexHomornueckoi 2 [IK-1 IIK-5 JI1.1 JI1.2 IIK-1.1; TIK-
cxembl KC 2122 5.2

34 JIab Pacuer u BEI0Op BapuaHTOB 7 ITK-1 ITIK-5 J2.2J12.3 TIK-1.1; TIK-
MIOTPEeOHOCTH 2132 5.2

MIPOMITPEATIPUSATHI B
ra3o000pa3HbIX
sHeproHocutensix Ha [[9BM




3.5 JIab MopnenupoBaHue ONTUMaIbHON 6 IIK-1 IIK-5 J12.2 J12.3 TIK-1.1; IIK-
KOMILIEKTAI[Ud OCHOBHBIMH 2152 5.2
arperaTaMy KOMIIPECCOPHOMH
ra30BOM CTaHIIUU C OTICHKOH
3¢ PEKTUBHOCTH ee
nokaszaresci Ha [IDBM

3.6 JIa6 Pacder 1 BEIOOp ONTHMAIBEHOTO 6 IK-1 TIK-5 J12.2 J12.3 IK-1.1; TIK-
BCIIOMOTaTEIHLHOTO 2122 5.2
000pyI0BaHUS CUCTEM
IIPOU3BOJICTBA
SHEPrOHOCHUTENCH Pa3IIHOTO
tuna Ha [I9BM

3.7 IIp Pacuer mokazareneit 7 [IK-1 IIK-5 JI3.1 TIK-1.1; IIK-
KOMITPECCOPHOM CTaHIIUU 2192 5.2

3.8 Ilp Pacuer Bo3myxooxmaaurenei 5 I1K-1 IIK-5 JI3.1 ITK-1.1; TIK-
KOMITPECCOPHBIX MalINH 21022 5.2

3.9 Cp 10 [K-1 TIK-5 JI2.1 TIK-1.1; TIK-

2132 5.2

3.10 DKk3aMmeH 4 IIK-1 IIK-5 TIK-1.1; TIK-

2132 5.2
3.11 KIT 1 IK-1 TIK-5 JI3.1 ITK-1.1; TTK-
2132 5.2
Paznen |Paznen 4. Cucrema
TEeXHHYECKOT0
BO/J0CHA0KeHH.
Ha3nauvenue,
KJaccupuKanus, cXeMbl,
cocTtaB 000py10BaHHSI.
Metoauka onpeesieHUs!
NOTpPe0HOCTH B BOJE HA
TEXHOJIOTHYECKHUE U
NMPOTHBOMOKAPHBIE HYK/bI
npeanpusaTusa. Tpebopanus K
Ka4ecTBY U apamMeTpam
TeXHUYeCKOH BObI.
IIpsimoTouHBIE, 000POTHBIE U
0eccTOYHbIE CHCTEMbI
TEeXHHYECKOT0
BO/J0CHA0KEHHS
4.1 Jlex CucreMa TEXHUIECKOTO 2 [IK-1 ITK-5 JIT.1 JI1.2 JICKLIMS —
BozocHaOxeHus. Haznauenue, 21032 6ecena ITK-
Kiaccu(uKaIus, CXeMbI, 1.1; TIK-5.2
cocTaB 000PYJOBaHHUS.
Meronuka onpezaeneHus
MOTPeOHOCTH B BOJIE Ha
TEXHOJIOTUYECKHE U
MIPOTUBOIIOKAPHBIE HYKIIBI
TIPEIIPUSITHS.
4.2 Jlex TpeboBaHMsI K KAYECTBY U 2 [K-1 IIK-5 JIT.1J11.2 [K-1.1; IIK-
rapameTrpam TeXHUYECKOH 2132 5.2
BoJibl. [IpssMoTOUHBIE,
000pOTHBIE M OECCTOYHBIE
CHCTEMBbI TEXHUYECKOTO
BOJOCHA0KEHUS
4.3 Ilp Pacuer motpeOHOCTH B 5 ITK-1 TIK-5 JI3.1 ITK-1.1; TTK-
TEXHUIECKOU BOJIE TSI 2122 5.2
KOHKPETHOTO MPEATIPUATHUS
4.4 IIp PacueT 31eMeHTOB cucTeM 5 ITK-1 ITIK-5 JI3.1 TIK-1.1; TIK-
000pOTHOTO BOJIOCHAOKEHHS 2132 5.2
4.5 Cp 10 ITK-1 IIK-5 JI2.1 ITK-1.1; TTK-
21032 5.2

4.6 OK3aMeH 4 [TK-1 TIK-5 TIK-1.1; TIK-
2132 5.2

4.7 KIT 1 ITK-1 TIK-5 JI3.1 TIK-1.1; TIK-
21092 5.2




Pazgen

Pasnean 5. Pacuer u Bb10Op
OCHOBHOTO M
BCIIOMOIaTeJILHOI0
000py10BaHHS CHCTEMBbI
ra3ocHa0KeHHsI: Ha3HAYEeHHe
cxeMbl, Kaaccuukanms,
€ocTaB 000py/I0BAHMS.
I"'a3oBblii 6ananc
npeanpustTuii. OnpeneneHue
pacyeTHOI noTpedHOCTH B
ra3e. [lpupoansie,
HCKYCCTBEHHbIE U
OTXO/sIHE TOPIOYHe ra3bl.
IIpo6JieMbl 0YHCTKH,
aKKyMyJIMpOBaHHe,
HCI0JIb30BaHHuE
l/l361)ITO‘lHOF0 daBJICHUS.
Cucrembl o0ecriedyeHUust
HCKYCCTBEHHBIMH IOPIOYMMU
razamm. O6aacTh
HCI0JIb30BAHHS U CIIOCOObI
nosaxy4yenusi. Texuuko-
IKOHOMHMYECKHE MOKA3ATEH;
npoodJeMbl 3a1UTHI
OKpYy:Kamolleil cpeabl

5.1 Jlex Pacuet 1 BEIOOp OCHOBHOTO U 2 IIK-1 IIK-5 JI1.1J11.2 IK-1.1; [IK-
BCIIOMOTaTeIbLHOT0 21022 5.2
000pyTIOBaHUS CHCTEMBbI
ra30CHA0XEHNS: Ha3HAUCHHE
CXEMBI, KI1acCU(pHUKaLus,

COCTaB 000PYIOBaHHUS.

5.2 Jlex I"a30BbIii OamaHc TPEANPUIATHH. 2 ITK-1 TIK-5 JIT.1J11.2 ITK-1.1; TIK-
Ornpenenenne pacueTHOU 21032 5.2
OTPeOHOCTH B Taze.

[pupoaHbIe, HCKYCCTBEHHBIC U
OTXOJIAIINE TOPIOYHE Ta3kl.

53 Jlex [Tpobnembl 0UHCTKH, 2 [K-1 IIK-5 JIT.1J11.2 MK-1.1; ITK-
aKKyMYJIMPOBaHUE, 0132 52
UCIIONIb30BaHKE H30BITOYHOTO
naBienus. CucreMsl
o0ecIieueHns! HCKyCCTBEHHBIMU
TOPIOYMMHE T'a3aMH.

O01acTh UCTIONB30BAHUS H
crocoObI oy4YeHus. TeXHUKO
-3KOHOMHUYECKHUE MMOKA3aTeJIH;
pOOJIEMBI 3aLHUTHI
OKPY>KAaIOIIeH Cpeibl.

54 JIab MonenupoBanue 8 IK-1 IIK-5 JI2.2J12.3 COTpYyAHUYEC
3¢ GEKTUBHBIX PEKUMOB 2122 TBa B MaJbIX
paboThl pa3BeTBIEHHBIX rpymmnax ITK-
CHCTEM JIJIsl TPAHCTIOPTA 1.1; TIK-5.2
SHEPrOHOCUTEINEH
OTPEeOUTEITIO.

5.5 IIp Pacuet cucrembl 9 ITK-1 ITIK-5 JI3.1
ra3opacrpeeneHus is 2132 COTpYJIHUYEC
IIPOMBIIIICHHOTO TTOTPEOHUTEINS TBa B MaJIbIX

rpynnax ITK-

1.1; IIK-5.2

5.6 Cp 17 ITK-1 IIK-5 J12.1 MK-1.1; TIK-
3132 52

5.7 OK3aMeH 4 IK-1 IK-5 IK-1.1; TIK-
0132 5.2

5.8 KII 1 IK-1 TIK-5 JI3.1 IK-1.1; TIK-
2132 52




Pazgen

Paznen 6. CucreMsbl
X0J10I0CHADKEHHS,
Ha3HAYeHHe, CXeMBbl,
kiaaccuukanus. Meroanka
onpejeeHusi NOTPEGHOCTH B
xoJ101e. TexHoJornuecKue
cXeMbI X0JI0MJIbHbIX
CTAHLUIi, UX BHIOOP U pacuer

6.1

Jlex

CurcTeMBbl X0JI0I0CHA0KEHHS,
Ha3HAYEHUE, CXEMBI,
KJIacCH (UK.

IIK-1 IIK-5

JI1.1J11.2
01032

IK-1.1; TIK-
52

6.2

Jlex

Mertoauka onpeneneHus
MOTPeOHOCTH B XOJIOJE.
TexHONMOrn4IecKue CXeMsal
XOJIOJMIIBHBIX CTaHIHH, HX
BBIOOD U pacder

IK-1 IIK-5

JI1.1 J11.2
0132

TIK-1.1; TIK-
5.2

6.3

JIab

Pacuernble uccnenoBanus u
BBIOOP IPOMEKYTOYHBIX U
KOHIIEBBIX XOJIOJAMIBHUKOB U
UX TOKa3aTesnel s cucteM
MIPOU3BOJICTBA
sHeproHocuteneir Ha [[DBM

IK-1 IIK-5

J12.2J12.3
0132

COTPYTHHYEC
TBa B MaJIbIX

rpynnax ITK-
1.1; TIK-5.2

6.4

Ip

PacueTHOe omnpeneneHue
XOJIOJIOTIPOU3BOAUTEIHHOCTH
noTpeOUTENs Ha 3aaHHBIN
TEeMIIepaTypPHBIN YPOBEHb U
peXUM oXJaxeHus. Pacuer
CXEMBI ra30BOI X0I0AUIBHOM
YCTaHOBKH.

IK-1 IIK-5

JI3.1
01022

COTpyIHHYEC
TBa B MaJbIX

rpynnax ITK-
1.1; IIK-5.2

6.5

Cp

20

IK-1 TIK-5

J12.1
21092

MK-1.1; TIK-
5.2

6.6

DK3aMeH

IK-1 IIK-5

01322

TIK-1.1; TIK-
5.2

6.7

KII

IIK-1 IIK-5

JI3.1
0132

TIK-1.1; TIK-
5.2

Paznen

Pazpnen 7. Cucremsl
ofecneyeHuUs! NpeNPHATHIH
NPOAYKTAMH pa3/ieeHus
Bo3ayxa. Hasnauenue,
cXeMbl, KJaccupuKanms.
Xapakrepucruka
noTpeduTe1eii TEXHHYECKOIro
U TEXHOJOTHYeCKOro
KHCJIOPOAA, A30Ta, aproHa U
Ap. NIPOAYKTOB pa3/ieIeHHUs.
I'pa¢guxn u pexkuMbI
noTpedJieHnsl, METOAbI
pacyeTa TeXHOJIOTHYECKHUX
cXeM CTaHUMUIi pa3esieHust U
HX 000py/0BaHUS.

7.1

Jlex

CucTeMsl 00ecIedeHus
HpeanpUATHil IPOAYyKTaMU
pasJeseHus Bo3yxa.
Hasnauenue, cxemsl,
KJIacCH(pUKaIys.

IK-1 IIK-5

JI1.1J11.2
01022

IK-1.1; IK-
52

7.2

Jlex

XapakTepucTHKa
noTpeduTenei TEXHHYECKOro 1
TEXHOJIOTUYECKOT0 KUCIIOPOJa,
a30Ta, aproHa M Ap. NpoJyKTOB
paszieNneHus.

IK-1 IIK-5

JI1.1J11.2
0132

TIK-1.1; TIK-
5.2

73

Jlex

I'pauku u pesxumbt
OTpeOJICHUsI, METOIBI pacyeTra
TEXHOJIOTHYECKHUX CXEM
CTaHIUI pa3JeNieHns U uX
obopynoBaHusl.

IK-1 IIK-5

JI1.1 J11.2
0132

TIK-1.1; TIK-
5.2




7.4 IIp CpaBHeHHe crIoco00B 7 6 IIK-1 IIK-5 JI3.1 2 COTpyAHUYEC

ONpe/IeIICHNsI MUHUMAJIbHOM 2192 TBa B MaJbIX
paboThI pa3aeieHus BO3IyXa rpynnax [1K-
Ha KOMIIOHEHTHI. 1.1; TIK-5.2

[IpakTuyeckue pacuersl 1o
JrarpaMMme BO3IyXa.

7.5 Cp 7 20 IK-1 IIK-5 J12.1 0 IK-1.1; ITK-
01022 5.2

7.6 Ok3aMeH 7 4 IK-1 IIK-5 0 IIK-1.1; IIK-
0132 52

7.7 KII 7 4 IK-1 TIK-5 JI3.1 0 MK-1.1; TIK-
21092 5.2

5. OBPA3OBATEJIBHBIE TEXHOJIOT'HA

O0pa3oBaTeNbHbIC TEXHOJIOTHH C UCTIONB30BAaHUEM aKTHBHBIX METOJIOB 00yueHus (JIeKIus — Oecena)

TexHOMOTHs KOJUICKTUBHOTO B3aUMO/IeiicTBISI (paboTa B MaJIbIX TpyIax) (CaMOCTOATENEHOE H3ydeHNE 00yJaroIIIMICs HOBOTO
MaTepHala MmocpeICTBOM COTPYTHHUYECTBA B MAIIBIX TPYIIIaX, Ja€T BO3MOKHOCTh BCEM YYacTHHKAM y4acTBOBaTh B paboTe,
MPaKTUKOBATh HABBIKU COTPYIHUUECTBA, MEKITUIHOCTHOTO OOIIEHNS)

6. POHJ OIEHOYHbIX CPEICTB

6.1. KonTpoabHbIe BONPOCHI M 32 JaHUS

Tekymuii KOHTPOJIb 3aIIUTa JIADOPATOPHEIX PaboT:

JlabopatopHas padota Nel Pacder 1 BEIOOp BapHaHTOB MOTPEOHOCTH MPOMIIPEATIPHATHI B Ta3000pa3HBIX SJHEPTOHOCUTEIAX Ha
[15BM

KoHTpoJIbHBIE BOIPOCHI AJIsl CAMOTIPOBEPKH:

1. Kak sKcriepuMeHTaIbHO ONPEACTHTh MTOTPEOHOCT MPOMBIIIIICHHBIX TIPESAIPHATHIA B CKaTOM BO3IyXE H IPYTHUX Ta3000pa3HBIX
SHEPTOHOCHUTENSAX?

2. Kak npousBecTy BHIOOp BapHaHTOB HArpy30K Ha MPOMBIIUICHHYIO YJHEPTeTHYECKYIO CTaH-IIHI0?

3. JIns 9ero mpoBOAUTCS pacyeT MOTPEOHOCTH MPEANIPUATHS B C)KaTOM BO3IyXe?

4. Ha xakue THITHI IIPH pacueTax pasZesisioT ITHEBMOIIPHEMHHKH KaK MoTpednTeneii?

JlaGopatopnas pabota Ne2 MonenupoBaHue ONTUMaIbHON KOMIUIEKTAIIMM OCHOBHBIMHU arperaraMu KOMIIPECCOPHOH ra3oBoit
CTaHIIMH C OLICHKOW 3P PEKTHBHOCTH ee Toka3areneit Ha [IDBM

KoHTposbHBIE BOIIPOCHI TSI CAMOTIPOBEPKH:

1.ChopmynupyiiTe 1enb BBIIONHAEMON pabOoTHL

2.00BsICHUTE MOHATHE MAKCUMAJIBHO JUTUTEIILHON N MaKCHMAaIbHO BO3MOXHOM HAarpy30K Ha CTaHIMIO.

3.PacckaxunTe, 4TO Takoe YCTaHOBIEHHAS NMPOM3BOANTEIbHOCTE KC.

4 Tlepeuncnure noxazatens 3P GEeKTHBHOCTH PabOTHI KOMIIPECCOPHOH CTAHIHH, UX HIPHOPU-TETHOCTb.

5.0numuTe NopsAA0K BEIMOIHEHHS PaOOThl IPU WHAUBHUYAIbHOM pacdeTe.

6.0numuTe MOpPSIOK BHIMOJHEHUS PACUETHBIX HCCieioBaHui Ha OBM.

7.00BsIcHAUTE, IO KaKMM TI0Ka3aTeNsIM U KaK MPOU3BOANTCS BHIOOP THIIA 1 MapKH KOMIIPEC-COPHBIX MAIIINH.

8.00bsacHUTE IPUOPUTETHOCTD MOKa3aTeneil 3 GpeKTHBHOCTH pabOTHI CTAHIHY IPH 000CHO-BaHUHU BBIOOPA ONTHMAIBHOM
KOMIUICKTallMK €€ MalllMHAMU JJIsL CKaTHs Ta3000pa3HOr0 SHEPrOHO-CUTEIIS.

JlabopaTopHast paboTa Ne3 Pacuer 1 BBIOOp ONTHMAIBHOIO BCIIOMOTATEIBHOTO 000Dy I0BaHHS CHCTEM IIPOM3BOACTBA
SHEeproHocuTesnel pa3nuunoro Tuna Ha [I19BM

KoHTposbHBEIE BOIPOCH A7 CAMOTIPOBEPKU:

1.CopmynupyiiTe 11eb BEITONHAEMON paObOTHI.

2.00BsICHUTE HA3HAYCHUE BCIIOMOTaTEIBHOTO 000PYJOBaHUS KOMIIPECCOPHBIX CTAHIIUH.

3.0mumuTe NPUHIKI ACHCTBUS OTACIBHBIX 3JIEMEHTOB BCIIOMO TaTEIFHOTO 000PY/10BaHNUS, HA30BUTE YCIOBHS HOPMaIbHOM
paboTEI.

4.0numuTe TOPSI0K BBIIOJHEHUS PadOTHI IPH IPOBEACHUN Pac dEeTHBIX HCCIICIOBAHIH.

5.IlepeuncnuTe ycnoBus Ui BBIOOpa COCTaBa BCIIOMOTIaTENIbHOTO 000PYy10BaHHS KOMIPEC-COPHON CTaHIUH.

6.PacckaxuTte o TeXHUKE 0€30MaCHOCTH IIPH pabOTe CO BCIIOMOTa"TEIbHBIM 000pYyIOBaHHUEM.

JlabopaTopHast paboTta Ned MonenupoBanue 3(h(heKTUBHBIX PEXKUMOB pabOTHI pa3BETBICHHBIX CUCTEM IS TPAHCIIOPTA
SHEPrOHOCHUTEIICH TOTPEOUTEIIO.

KoHTpoIbHEIE BOMPOCH TSI CAMOTIPOBEPKH:

1.CdopmynupyiiTe 1eb BEITONHAEMON paObOTHI.

2.00bscHUTE Ha3HAYCHHE a9POAMHAMHUYECKOTO pacuéTa KOMIPECCOPHBIX CTAHIIUM.

3.0mumuTe MopsIIOK BEIIOIHEHHUS paOOTHI IPH NPOBEICHUH PACYETHBIX HCCIICIOBAHHN.

JlabopaTopHast paboTta Ne5 PacueTHble McClIen0BaHUS U BEIOOP MPOMEKYTOUHBIX M KOHIIEBBIX XOIOJMIFHUKOB U UX MOKa3zaTenel




JUTS CUCTEM MPOU3BOICTBA dHeproHocuTeneir Ha [ID9BM

KoHTposbHbIe BONPOCH AJ1s1 CAMOIIPOBEPKH:

1.CopmymupyiiTe 1eb BBITOIHAEMON paObOTHI.

2.00BsCHUTE HA3HAUCHHE BO3TYXOOXJIQAUTEISI KOMIIPECCOPHBIX CTaHIUH.

3.0numuTe NPUHIKI ASUCTBHUS OTACIBHBIX SJIEMEHTOB BO3LYyX0O0XJIaIUTENs, HA30BUTE YCIO-BUS HOPMAJIBHOU PaOOTHI.
4.0nuimuTe NOpsAAOK BIIOJHEHUS paOOTHI TP IIPOBEACHUM PACUETHBIX MCCIIEOBAHUM.

5.IlepeunciuTe yCIOBHSA JUIS BBHIOOpA BO3LyX0OXJIaIUTENST KOMIPECCOPHOH CTAaHIIN.

6.Pacckaxute 0 TexHHKE 0€30IaCHOCTHU MPH PaboTe ¢ BO3YXO0O0XTaJUTEIS.

6.2. TeMbl NUCbMEHHBIX PadoOT

KypcoBoii npoexr:

Lenp mpoexra:

Jln1s1 3aKperIeHus TEOPETHIECKIX 3HAaHUH 110 Kypcy « TeXHOIorndeckue SHeprOHOCHTENH MPEAIIPUATHID YIeOHBIM IIITAHOM
HpeTyCMOTPEH KypCOBOI IMPOEKT, IIeNIb KOTOPOTO 3aKII0Ya"eTCsA B TOM, YTOOB! HAYYHTh CTYACHTOB IPUMEHATH [IPU PEIICHUH
WH)KEHEPHO-TEXHUUYECKHUX 33/1a4 MO-Ty4YeHHbIC MMHU 3HAHUS U CBEICHUS, TAaKKe JOJDKHO BBIOJIHATH CIEAYIOIINE 3a1aUn:

- pacLUMpUTh 3HaHUS CTYIEHTOB IyTeM u3ydeHus I'OCToB, cipaBOYHHUKOB, TUIIOBBIX POEK-TOB U IPYToi crenuanbHOM
JIUTEPATYPBL;

- 03HAKOMUTH CTYJIEHTa C MPAKTUIECKUMU 33/1a4aMU ¥ COBPEMEHHBIMU HAyYHO-TEXHHYECKUMHU PELICHUSIMH B 00J1aCTH
MPOMBIIIJIEHHON TEMJI0HEPTETUKH, C HOPMAaTUBAMU WJIM pacyeTaMu TEXHUKO-3KOHOMHUECKUX MOKa3aTeell MPOeKTUPYEMOro
00BEKTa, COTIOCTABIICHNS BAPHAHTOB U T.JI;

- 03HAKOMUTB C MeToaMHu pacueta Ha DBM cucTeM TpaHCIOPTHPOBAHUS YHEPTOHOCHTEIIEH, SIEMEHTOB OCHOBHOTO U
BCIIOMOTATEIbHOT0 000PYI0BaHUS MPOMBILUIEHHBIX YHEPTETHUECKUX CTAaHIMH, TEIUIOTEXHUUECKUX IPOLIECCOB U allapaToB;

- COZIEHCTBOBATh PA3BUTUIO TBOPUECKOW MHULMATHUBEI IIPU CaMOCTOSITEIbHOM PEILIEHUH II0-CTaBICHHBIX Nepe]] HUMU 3a/1a4;

- Pa3BHUTh HaBBIKM TEXHUYIECKH M JINTEPATYPHO TPAMOTHOTO M3JIOKEHHUS B OSCHUTEIHHON 3aIIMCKe METOJIOB pacueTa, 000CHOBaHMUS
MPUHATBHIX UMM TEXHUYECKUX petleHni. Pa3BuBaTh yMeHHe 000CHOBaHHO 3aIMIIATH IPUHATHIEC PELICHUS U BHIMOIHEHHYIO padoTy.

OcHOBHasI TEMaTHKa:

B kypcoBoM npoekTe MpOBOAUTCS pacueT TEXHOJOTHUECKONH CXEMBI KOMIIPECCOPHOM CTaH-IIUH; KOHCTPYKTUBHBIE M IPOYHOCTHBIE
pacyeThl yCTaHABIMBAEMOr0 Ha Hell 000pYIOBaHMUS; THI-PABIMYCCKUIl pacdeT TpyOOpPOBOIOB; PacCUeT TEXHUKO-IKOHOMHYCCKUX
rokasarenel CTaHIie. B pacueTax peKkOMEHAyeTCs UCTIOIb30BaTh MaKeThl MPUKJIAIHBIX porpamMM Ha DBM.

CryneHTaM mpeaaraeTcsi OJfH U3 TPEX BapHUAHTOB:

1. Pacuer cucteMbl BO3AyXOCHA0KEHUSI JOMEHHOTO IeXa.
2. Pacdet crucTeMbl BO3ayXOCHAOKEHHs (haHEPHOTO 3aBOAA.
3. Pacder crucTeMbl BO3AyXOCHA0KEHUSI MAIIMHOCTPOUTEIBHOTO 3aBOJIA.

Pexomennyemsliit 00beM paboThl: KypcoBoii IpoeKT JOKEH BKIIIOYATh BBEACHHUE, 3aKIII0Ue-HHUe, CIIMCOK UCTIONb30BaHHOM
JIUTEPATYPHI U TEXHOJIOTHYECKYIO YacTh. KypCcOBOW IIPOEKT BBI-TIOJIHAETCS B BUAE MOSICHUTEILHOM 3amucku 00beMoMm 35 — 45
CTpaHUII.

I'paduueckoe Bemmonsenue: O0bpeM rpaduueckoi gactu 2 -3 nucta popmar Al.

Beinaua 3aganus, npueM u 3amura KI1 mpoBoguTcs B COOTBETCTBHU C KAJIICHIAPHBIM YYSOHBIM IPaduKOM.

6.3. ®oH/1 OLIEHOYHBIX CPEICTB

DK3aMEeHAIMOHHbIE BOIIPOCHL:

Pa3men Nel Cucrembl MPOU3BOICTBA M PacIIpeIelIeHNs] SHEPTOHOCHUTEINEH Ha IPOMBIIIICHHOM TIPEINPHUATHN

1.1 CoBpeMeHHBIE MAaCIITA0B! U IEPCHEKTUBBI IIPOU3BOCTBA U MOTPEO JICHNS SHEPTOHOCUTEINEH Ha POMBIIIICHHBIX
HPEIPUATHSX.

1.2 O6001EeHHOE TOHATHE O CHCTEME SHEPTOHOCUTENSIMH IIPOMBIIIIEHHBIX TEXHOJIOTHYECKNX SHEPTrOCHCTEMAX.

1.3 XapaKkTepucTHKa SJHEPrOHOCUTEIEH.

1.4 O6o6mIeHHBIE TOKA3aTENH U XapaKTePUCTUKU CUCTEMBI U €€ 3JIe"MEHTOB: TeHepaTopa, KOMMYHUKAIH, MOTPEOUTENS.
1.5 Crioco6b! orieHKH 3PPEKTHBHOCTH CHCTEMBI B IIEIOM.

1.6 Hcronp30BaHne SKCEPTETHIECKUX ITOKa3aTeNle B 0000IIEHHOM OAX0/1¢ OIICHKH SHEPTOMOTPEOICHUS.

1.7 OcHoBHBIE TpeOOBaHUS K OPTaHU3AINH HAZEKHOTO U OecriepeOoiHOro 00ecneueHns SHEPreTHIECKIX U TEXHOJIOTMIECKIX
noTpeduTeNneil BHeProHOCUTEIAMH.

Paznen No2 XapaktepucTHKY dHEproHOCUTENeH. MacmTaObl MPOU3BOJICTBA U TOTpebIeHus. MeToIiKa OTpeIeIeHUs TIOTPEOHOCTH
B 3HEPTOHOCUTEIISIX

2.1 XapakrepyucTHKa oTpeduTesneii cxkaToro Bo3Lyxa Ha IPeIIPHATHAX OTpacieil MPOMBIIUICHHOCTH IO PacXoaM, 1aBJICHHsM,
peXIMaM MOTpeOJIeHHS U T.1I.

2.2 TpeboBaHUs K KauecTBY (COAEpkKaHME BIATH, IBUIH, TEMIIEPATYPhI) H HAJEKHOCTH ITOJaYH TEXHOJIOTHIECKOTO U CHIIOBOTO
BO3JyXa.

2.3 OnpeneneHne Harpy3Ky Ha KOMIPECCOPHYIO CTAHIMIO, BEIOOP THIIA U YHCIIa KOMIIPECCOPOB.

2.4 TumBl KOMIIPECCOPHBIX CTAHIMI MMPOMBIIUICHHBIX MPEATPUSATHH I BRIPaOOTKN CHIIOBOTO M TEXHOJIOTHYECKOTO CHKAaTOTO
BO3/lyXa, TEXHOJOTUYECKHE CXEMbI CTaHIIHH.

2.5 Be160p npuBoa KOMIPECCOPOB U1l KOHKPETHBIX BUAOB MOTPEOUTENEH CKATOrO BO3oyXa.

2.6 KoMIoHOBKa KOMITPECCOPHON CTaHIINH, 3JEKTPO- Macio- U BOZOCHAO “KEHHE CTAaHIIMH.

2.7 OcobeHHOCTH cXeM M KOMIOHOBOK KPYITHBIX KOMIIPECCOPHBIX CTAHIIUH METAILTyprHIeCKUX, MAITHHOCTPOUTEIHHBIX,
XUMHUUYECKHX U JIp. IPEATNPUATHH.

Paznen Ne3 Cucrema Bo3myxocHabxerus. HasHauenne, cxema, xraccudukanus morpedureneit cxaroro so3ayxa. OnpenencHue




pacdeTHOH Harpy3Ku AJs IpoekTupoBaHus KommpeccopHoi crannuu (KC). Ber6op Tuna u konuuectsa xommpeccopos KC Pacuer
TexHonoruueckoit cxemsl KC

3.1 PaboTa KOMITpeCCOpHOH CTaHITNH TP MEPEMEHHBIX Harpy3Kkax, pe»KHMBI PeTyJIHPOBaHMS TapaMeTPOB CTAHIMH U MX TEXHHKO-
SKOHOMHYECKHE TTOKa3aTeIIH.

3.2 XapaKkTepycTHKa U OCHOBBI pacieTa BCIIOMOraTelIbHOr0 000pyI0BaH s KOMIIPECCOPHBIX CTaHIMH.

3.3 Ucnonb3oBanne DBM nis pacyera 000py10BaHUS U ONTHMH3ALMU PEXKUMOB PaOOTHI.

3.4 XapaxrepucTrka rmorpednuTenei TeXHHUECKOI BOIBI M OCHOBHBIC HAITPABJICHHS €€ UCIIOIh30BaHMS HA IPOMBIIUICHHBIX
HpeIPUSITHSIX.

3.5 TpeOoBaHus K KauecTBY, IapaMeTPaM, Pacxo/iaM BO/bl B CUCTEMaX TEXHHYECKOTO BOJIOCHAOKEHHSI.

3.6 CBsA3b TEXHUYECKOTO BOJOCHAOKEHHUS MPOMBIIUICHHBIX IPEANPUATHI ¢ SKOHOMUYECKIMH, COITMATIBHBIME POOJIeMaMH B
Macmrabax pernoHa, TOpojaa, PeCIyOIIHKH.

3.7 Metoauka onpesesieHust HIOTPeOHOCTH B BOJIC Ha TEXHOJIOTHYECKHE, IPOTHBOIIOXAPHbIE, XO3IUTHEBbIE HYK/Ibl OTAEIBHBIX
LIEXOB U MPEIIPHUATHI C yUETOM PEAIbHBIX ITPaKOB BOAONOTPEOICHUSL.

Pazgen Ne4 Cucrema texHndeckoro BogocHaOxeHus. Haznauenue, knaccupukanus, CXeMbl, COCTaB 000pyaoBaHus. MeToauka
olpeieNIeHHs TIOTPEOHOCTH B BOJIC HA TEXHOJIOTMYECKHE U TPOTUBOIIOXKAPHBIC HYKABI IPEeANpusTUst. TpeOoBaHUS K Ka4eCTBY U
mapaMeTpaM TEXHUIECKOH BOJBL. [IpsMOTOUHEIE, 00OPOTHEIE M OECCTOYHBIC CHCTEMBI TEXHUYECKOTO BOIOCHAOKEHHS

4.1 Knaccudukamnms, cxema, cocTaB 000pyIoBaHNS, 00JIaCTH IPUMEHEHHS, PEKUMBI pPAaOOTHI CHCTEM IIPOU3BOICTBEHHOTO
BOJOCHA0XKEHUS.

4.2 OGOpPOTHBIE CUCTEMBI BOJIOCHA0KEHHS, KaK CPEJICTBO CHIDKECHHS SHEPro3aTrpaT Ha BOAONOTPEOJICHHUE H YMEHBIIICHHE
3arpsA3HEHUS OKPYIKAIOIIeH cpebl.

4.3 OnpeneneHre pacyeTHBIX PACXOA0B U JaBICHUI I TPOEKTUPOBAHHS OCHOBHBIX YCTAHOBOK U COOPYXKEHHUIH B MPSIMOTOUHBIX
¥ 000POTHBIX CHCTEMAX BOJAOCHA0KEHHUS.

4.4 OcobeHHOCTH CHCTEM BOJOCHAOKEHHUS OTpacieil MPOMBIIUICHHOCTH (YepHas ¥ [IBETHAS METAJUTYpPIUsi, XUMHS, TEIIOBBIC
3JIEKTPOCTAHIIAN).

4.5 OcHOBHBIE COOPYKEHHSI CUCTEM MPOU3BOACTBEHHOI'O BOAOCHA0KEHUS, yCTpONCTBa [J1s 3a060pa 1 TPaHCIIOPTa BOJbI, OUUCTHEIE
U OXJIAXKIAIOIINE COOpyXeHHs. PacueTHOe cpaBHEHHE Pa3INYHbBIX CIIOCOOOB OXJIaXKICHUS BOJIbI.

4.6 DKOHOMHUYECKHE U YHEPTeTHIECKIE TI0Ka3aTeNI COBPEMEHHBIX CHCTEM IIPON3BOICTBEHHOTO BOJOCHAOKEHIS.

4.7 IlepcrieKTHBHI Pa3BUTHS CHCTEM BOAOCHAOKEHUS, TIOCIEJ0BAaTEIbHOE HCIONIB30BAHIE BOJBI B PA3HBIX allTapaTax U Lexax,
UCIIOJIb30BAHNE CTOYHBIX M ONPECHEHHBIX BOJI, 3aMEHA BOJSIHOTO OXJIAX/ICHUS Ha BO3/yLIHOE.

Paznen Ne5 Pacuet 1 BEIOOp OCHOBHOTO U BCIIOMOTATEIFHOTO 00OPYIOBaHHS CHCTEMBI Ta30CHA0)KEHHS: HA3HAUCHNE CXEMBI,
knaccugukanus, coctaB obopynosanus. ['a3oBblii 6ananc npeanpustuil. OnpeneneHne pacueTHOH NOTpeOHOCTH B rase.
ITpuponHbIe, NCKYCCTBEHHBIE U OTXOSIINE roproure ras3bl. [Ipo6iieMbl 0UHCTKH, aKKyMYJIHPOBaHUE, UCIIOIb30BAHHE H30BITOTHOTO
nasieHns. CucTeMbl 00ecTieueHNs HCKYCCTBEHHBIMI TOPIOYMMH ra3aMiu. O01acTh UCIIOIB30BaHMS U CIIOCOOHI MTOMydYeHHs. TeXHIKO
-3KOHOMUYECKHE T0Ka3aTeNn; MPOOIEMBI 3al[UThI OKPYKAIOIIEH Cpebl

5.1 MacuTabbl moTpedaeHus ra3a COBPEMEHHBIMU NPOMBIIUIEHHBIMU MPEATPUATUAMH.

5.2 Ta30BBIi OamaHC MPEIIPHATHA.

5.3 XapakTepUCTUKH €CTECTBEH "HBIX U HCKYCCTBEHHBIX ra30B, ONPeIeNICHHEe PACICTHON OTPEOHOCTH B Ta3e Ul KOHKPETHOTO
noTpeOUTENsL.

5.4 Cucrema obGecriedeHHs MOTpeOUTENCH TPUPOAHBIM Ta30M.

5.5 T'a30BbIe KOMMYHHKAIINH, PETYIHNPYIOLIAs U pacIpeeuTeIbHas anmnaparypa.

5.6 CHaOmKeHUE OTXOAAIINMHY TOPSYUMHU Ta3aMH, YUeT PeallbHbIX IpaHKOB BEIXOJa Ta30B, YTHIM3AIH H30BITOYHOTO NaBICHHS,
npoOJIeMbl OUHCTKU U aKKYMYJIHPOBAHUS.

5.7 MeporpusiTus 10 3alIUTe OKPYKAIOIIEH CPEIbI.

Paznen Ne6 Cucremsl xonogocHabxeHus, HA3HAUeHUE, CXEMBl, Kilaccudukanus. MeToauka onpeneneHus moTpeOHOCTH B X0JIO0/e.
TexHonorn4yeckue cxeMbl XOJIOIMIBHBIX CTAHIMH, UX BBIOOP U pacuer

6.1 XapaxrepucTika morpednurenei HICKyCCTBEHHOTO XOJI0a Ha IPOMBIII JIEHHBIX NMPEANPHUATHAK M0 pacXoaaM U
TEeMIIEPaTypHBIM yPOBHSIM.

6.2 Crioco0bl ITOJTy4eHHS X0JIOAA U KJIacCH(DUKALHS XOIOJUIBHBIX YCTaHOBOK.

6.3 CucteMbl X0JI0JOCHA0KEHNS ¢ KOMIIPECCHOHHBIMHU, a0COPOIIMOHHBIME U TTAPOKEKTOPHBIMH XOJIOMIIFHBIMI YCTaHOBKAMHU.
6.4 XpaHeHue U TPaHCIOPT XJIAAATCHTOB U XJIaJOHOCHTENEH.

6.5 KomnoHoBKa cTaHLuii o BEIpaOOTKE XOJI0a.

6.6 DHepreTHdecKre U YKOHOMUUYECKHE MTOKA3aTENN MPOU3BOICTBA U TPAHCIIOPTA XONO/A.

6 7 IlepcrieKTHBEI COBEPIIIEHCTBOBAHHS CHCTEM XOJI0X0CHA0KEHHS.

Paznen Ne7 Cuctembl obecriedeHust peApUATHI IPOAYKTaMHU pa3jeeHus Bo3nyxa. Hasnauenue, cxeMsl, KiaccuuKamus.
XapakTepucTHKa HOTPEeOUTENEH TEXHHIECKOTO U TEXHOJIOTHYECKOTO KUCIOPOAa, a30Ta, aproHa U JIp. HPOAYKTOB pa3/IeNCHHS.
I'paduku 1 pexxuMsl TOTPEOICHUS, METOIBI pacdeTa TEXHOJIOTHIECKUX CXeM CTAaHIUH pa3eNieHus U UX 000pyXOBaHUSL.

7.1 XapakTeprcTHKa IPOMBIIUICHHBIX MOTpeOUTeNel TEXHHIECKOTO M TEXHOJIOTHYECKOr0 KMCJIOPO/ia, a30Ta, aproHa 1 JAp.
HPOAYKTOB pa3/ie JICHHs BO3/yXa 110 PacxozaM M HapaMeTpam.

7.2 Ioka3aTenn HHTCHCU (KA TIMN TPOU3BOICTBEHHBIX TEXHOJIOTHIECKHX IIPOIECCOB, BHEPEHNE HOBBIX TEXHOIOTHH, CHIKCHAS
3arpsI3HEHHS OKPYKaIOIIeil Cpeabl IPHU UCIIOIB30"BaHUU KHCIOPOJa B TEXHOJIOTHUECKHX YCTAaHOBKAX MPOMIIPEAIPHUATHH.

7.3 TpeOoBaHus K KaueCTBY MPOAYKTOB pa3/ie/ICHHUs BO3LyXa.

7.4 Cneunduka moTpeOIIeHHS IIPOAYKTOB pa3lIelICHNs BO3AyXa, TPadUKH U pEKUMBI TOTPEOICHHS.

7.5 MeToas!l IPOMBILIIEHHOTO pa3AeiacHUs BO3LyXa.

7.6 TIpoMBIILICHHBIE CTAHLIMK ITPOU3BOJICTBA TIPOLYKTOB Pa3/IeIeHHs BO3/yXa, PEKUMBI pabOThI, pe3epBUPOBaHUE YCTAHOBOK 1




AKKyMYJIMPOBaHHUE MPOAYKIHH.
7.7 HazHauenue, KOHCTPYKLUSL, PEXKUMBI pabOThI U OCHOBBI pacyeTa BCIIOMOTaTeabHOro 000py10BaHus (TEMI000MEHHHUKH,
pereHepaTopsl, KOMIIPECCOPEL, IeTaHAEPHI) BO3AYXOPa3IeIUTEIbHBIX YCTAaHOBOK M CTaHITHH.

6.4. IlepeueHb BH/10B OLICHOYHBIX CPE/ICTB

OTuets! o 1abopaTopHEIM pabotaM, KypcoBoii mpoekT; 3K3aMeHaIIOHHEIE BOIPOCHL.

7. YHEBHO-METOJANYECKOE 1 THO®POPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOY JISA)

7.1. Pexomenayemas Juteparypa

7.1.1. OcHoBHasi uTEpaTypa

ABTODBI, 3ariaBue H3narenbcTBo, Koi-Bo D11 azmpec
JI1. | Jlykanun TexHonoruueckue YHEProHOCUTETH CaHkT- 1 http://ecat.brstu.ru/catalog/Pecypcrbi%
1 [IL.B. npennpustuid. Huskoremneparyphsie IMetepOypr: 20cB0o001HOT0%
SHEProHOCHUTENH: yueOHoe mocodne CII6I'TYPII, 20mocrymna/Jlykanua%

2009 20I1.B.Texnonoruueckue%o
203Heprorocurenno
20npeanpusituit. HuskoremneparypHsl
e%
20sHeprorocutenu. Yuebd.mocobue.20
09.PDF

JI1. [ MonoaexHuuk | TeXHOTOTHYECKHE YHEPTOHOCHTEN Towmck: TITY, 1 http://ecat.brstu.ru/catalog/Pecypcbi%
2 |oBaJLU. MPOMBIIIICHHBIX IPEAIPUSITHIL: 2010 20cBo601HOT0%
yuebHoe rmocodue 20noctyna/MosnonexxHUKOBaYo
20JI.1.Texnonoruueckue%
20»Hepronocurenno
20mpOoMBIIIIIEHHBIX Yo
20npeanpustuii. Y4ue6.mocooue.2010.
PDF
7.1.2. JlonosiHuTEIBHAS JJUTEPATypa
ABTOpBI, 3aryaBue WznarenscrBo, | Komn-Bo On. aapec
JI2. | ®enseB A.A., | TexHOIOrHYECKHE SHEPTOCUCTEMBI Bbparck: bpI'V, 17
1 | Kanuaun npeanpusTuil. Pacdyer cucrem 2005
H.B., IIPOU3BOJICTBA U paclpeesIeHUs
Janunos ra3000pa3HbIX IHEPrOHOCHTEIICH:
O.JL VYuebHoe mocobue
JI2. | ®enseB A.A., | TexHonoruueckue YHEProHOCUTETN Bparck: bpl'VY, 31
2 |®ensesa B.H. | npeanpusituii: 1abopaTopHbIi 2013
MPaKTHKYM
JI2. | Densie A.A., |UccnenoBanue xapakTepUCTHK Bparck: bpl'VY, 28
3 | Densesa 3JIEMEHTOB TEXHOJIOTUYECKUX 2014
B.H, 9HEProCUCTEeM: JTJaOOPaTOPHBIH
Muxonan MPAKTHKYM
H.H.
7.1.3. Metoanyeckue pa3padoTku
ABTOpBHI, 3aryaBue WznarensctBo, | Komn-Bo On. aapec
JI3. | DensieB A.A., | TexHonoruueckne IHEProCUCTEMBI Bparck: bpI' TV, 30
1 | Densesa B.H. | npennpusaruil. 3aganus u 2002
METOIUYCCKHE YKa3aHUs K
BBIITOJTHEHHUIO KYPCOBOTO MPOEKTA:
METOIUYCCKHE YKA3aHUSA
7.2. IlepeueHsb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKAIMOHHOM ceTH "UHTepHeT"
D1 | DnexrponHas oubmuorexa bpl'Y http://ecat.brstu.ru/catalog
32 | DnexTpoHHO-OMOMMOTEYHAs cucteMa «M3marensctBo | http://e.lanbook.com

«Jlaap)»

7.3.1 IlepevyeHb MPOrpaMMHOIro odecreyeHust

7.3.

1.1 | Microsoft Office 2007 Russian Academic OPEN No Level

7.3.

1.2 | KOMIIAC-3D V13

7.3.2 llepevyenb HHGPOPMANMOHHBIX CHIPABOYHBIX CHCTEM

7.3.2.1

HCC "Kopgekc". MH(opMaLOHHO-CIIPABOYHAS CHCTEMA

7322

CnpaBouHo-npaBoBas cuctema «Koncynprant ITmrocy

73.2.3

«YHuBepcurerckas oubnaroreka online»




7.3.2.4 | OnextpoHHBII KaTanor 6ubauorexku bpl'yY

7.3.2.5 | UadopmarmonHas cucrema "EniHoe OKHO HocTyma K 00pa3oBaTeIbHBIM pecypcam”

7.3.2.6 | Hayunas snektponHnas 6udnamoreka eLIBRARY.RU

7.3.2.7 | HanmoHanbHas 31nekTpoHHas budanoreka HOb

7.3.2.8 | OnexrponHas 6ubnmoreka bpl'yY

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHME JUCIUIIJIMHBI (MOY JIS)

0002* JICKITMOHHAS ayTUTOPHUS Yuebnas mebenb
A1004 Jlabopatopust OcHOBHOE 000pY/TOBaHHE:
TEIOra30CHa0KeHHs CreHJ1 « ABTOMATH3UPOBAHHBIN TEIUIOBO# TyHKTY, JJaGopaTopHast ycraHOBKa «MeTo bl

ouuctku Boas bXX8wm, JlabopaTopHas ycraHOBKa « MeTObI OUMCTKH BO3AYIIHOM Cpeap»
BXKC7, Jlabopatopusrii crenn I'/I-BEHT.

JloTOITHATENBHO:

MapkepHas nocka - 1 mr.

VYueGHast MeOeIs:

Kommiext mebenn (mocagouHbIX MecT) - 12 mmT.

Kommuiekt Mebenu (IocagouHbIX MecT) IS IperoaBaTens — 1 miT.

0001* ayUTOPHS [T TIPAaKTHICCKUX | YueOHas MeOenb
3aHATUH
2201 yuTaNbHBIN 3211 Nel Kommekt mebenu (ocaouHbIX MECT)
Cremnaxu

Kommext mebenu (mocaouHbIX MecT) 1715 Onbanorexaps
BricraBounble mkadst

[IK 15-2500/H67/4Gb (MmonuTop TFT19 Samsung) (10mrT.);
npuntep HP Laser Jet P2055D (1mt.)

9. METOANYECKHUE YKA3ZAHUA JJIAA OBYYAIOIIUXCA ITO OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

JlMcuuIiMHa TeXHOJIOTHYECKHE SHEPrOHOCUTENH TIPEATIPUSTHI HAlpaBiIeHa Ha MOTyYeHHe HEOOXO0IMMBIX 3HAHHUH IS
MPOEKTHPOBAHHMS M IKCIUTyaTalliy CUCTEM MPOU3BOJICTBA M PACTIPEACIICHUS YHEPTOHOCHUTEIIEH, HEOOXOMMBIX MTPOMBIIIICHHOMY
HPEANPUATHIO.
W3yueHue qUCHUIUINHBI TEXHOIOTHUECKHE SHEPTOHOCUTENH MPEANPHATHH IpeyCcMaTpUBaeT:

JeKLINH,

nabopaTopHbIe PabOTHI,

IMpaKkTHUYeCcKue paboTEI;

KypCOBOH ITPOEKT,

CaMOCTOSITENIFHYIO PaboTy,

9K3aMeH.
B xone ocBoenus pasznena 1 «CucTeMs! IPOU3BOJCTBA U paclpeeNeHHs SHEProHOCUTeeH Ha IPOMBIIIIEHHOM e IIpUSITUID
CTY/I€HTBI JOJKHBI YSICHUTB: CUCTEMBI IIPOU3BO/ICTBA U pacIpeieIeH s SHEPrOHOCUTENEH Ha TPOMBIIITIEHHOM MPEANPUSTHH.
B xone ocBoenus pasnena 2 «XapakTepUCTHKU SHeproHocuTeneil. MacmraObl IPOM3BOACTBA U TOTpebiIeHns. Meroanka
oIpezeneHust HOTPEOHOCTH B SHEPTOHOCUTEIAX» CTYACHTHI JOJKHBI YICHUTh OCHOBHBIC XapaKTEPUCTUKU SYHEPTOHOCHUTENE];
MacIITa0bl MX MPOU3BOCTBA U MOTPEOJICHNUS; @ TaK )K€ METOJMKY ONpeeTIeHHs TOTPEOHOCTH B SHEPrOHOCUTEIISX.
B xone ocBoenus paznena 3 «Cucrema Bo3nryxocHaOxeHus. HasHaueHne, cxema, KilacCH(pHKAII HOTpeOuTeNeii c)kaToro Bo3ayxa.
Onpeznenenne pacueTHON HArPy3KH U MpoeKTupoBaHust komnpeccopHoii craniuu (KC). Beibop Tumna u konndectsa
kommnpeccopoB KC Pacuer TexHonorndeckoit cxembl KC» CTyA€HTBI TOMKHBI YSICHUTh: XapaKTEPUCTUKH NOTPpEeOUTENel CKAaTOro
BO3JlyXa Ha NPEANpPHUATUSAX OTpaciaell MPOMBIIUIEHHOCTH; TpeOOBaHUs, IPEIbABIAEMbIE K KAUECTBY U HaAEKHOCTH MOAAa4YH
TEXHOJIOTMYECKOTO U CHIIOBOTO BO3yXa; Pa3IN4aTh THITEI KOMIIPECCOPHBIX CTAHIMH IPOMBIIUICHHBIX MIPEATIPUATHI [UIs
BBIPAOOTKH CHJIOBOTO M TEXHOJIOTMYIECKOTO CKATOTO BO3AYXa, TEXHOIOTMYECKUE CXEMBI CTAHITHH.
B xoze ocBoenus paznena 4 «CucremMa TeXHHYECKOro BojocHa0xeHus. Hasnauenue, kiaccu(ukanus, CXeMbl, COCTaB
obopynoBaHus. MeTonuKa onpeeeHUs MOTPEOHOCTH B BOJIC HA TEXHOJIOTHYECKHE W IPOTHBOIIOKAPHBIE HYXK/IBI IIPEIIPHATHSL.
TpebOoBaHMA K KauecTBY M TapaMeTpaM TEXHUYECKOH BOABI. [IpsMoTodHbIe, 000POTHBIE 1 OECCTOYHBIE CHCTEMBI TEXHUIECKOTO
BOJOCHA0KEHUSD CTYCHTHI JOKHBI YSICHUTD: XapaKTePUCTHKU MOTPeOUTENeH TEXHUUECKOH BOJIBI 1 OCHOBHBIC HAIIPAaBICHUS €€
UCIIONB30BaHNUS Ha IIPOMBIIIICHHBIX TPENPUATHSX; TPeOOBaHUS K Ka4eCTBY, TapaMeTpaM, pacxoaM BOJbI B CHCTEMax
TEXHHYECKOTO BOJIOCHAOKECHHUS; METOIUKY OIPEIEIICHNS IIOTPEOHOCTH B BOJIE HA TEXHOJIOTHIECKHUE, IIPOTHBOIIOKapHEIE,
XO3MHUTHEBBIE HYXK/Ibl; S)KOHOMUYECKHE H YHEPreTHUECKHE ITOKa3aTeI COBPEMEHHBIX CHCTEM IIPOU3BOJCTBEHHOTO BOAOCHA0KEHHS;
HEepCIEeKTUBbI Pa3BUTHS CHCTEM BOAOCHA0XKEHHs, TOCIeJ0BaTENbHOE UCIIOIBb30BaHIE BOBI B Pa3HBIX aNmaparax U Lexax,
HCIIONIb30BAaHNE CTOYHBIX U OTIPECHEHHBIX BOJI, 3aMEHa BOJITHOTO OXJIAXKACHHS Ha BO3IYIIIHOE.
B xone ocBoenns pasnena 5 «PacdeT u BEIOOP OCHOBHOTO M BCIIOMOTATEIEHOTO 000PYAOBAHUS CHCTEMBI Ta30CHA0KEHHS:
Ha3HauYEHHE CXEMBI, KIaccu(uKauus, cocraB 00opyAoBaHus. I'a30BbIil OanaHc npennpustii. OnpeneneHue pacyeTHOM
notpebHOCTH B rase. [IpupoHble, HCKYyCCTBEHHBIE H OTXOAAIINE Toprodre raspl. [IpobieMbl OUMCTKH, aKKyMYJIMPOBaHUE,
HCTIONIB30BaHKE M30BITOYHOTO MaBiieHns. CHCTEeMBI 00eCTIeueHHs HCKYCCTBEHHBIMH TOPIOUYMMH razamMu. O6IacTh NCTIONB30BAHHS U
CIocoObI oyueHus. TeXHUKO-3KOHOMHYECKHe OKa3aTeN!; IPOOIEMBI 3aIIUTHl OKPYKAIOIIEH CpeAbl» CTYACHTHI JOJIKHBI
YSCHUTB: MacIITaObl MOTPEOIEHNUS ra3a COBPEMEHHBIMH IPOMBIIITIEHHBIMU NPEANPHUATHIMY; Fa30Bbli OalaHC MPENPUATHS;
XapaKTEePUCTHUKU €CTECTBEHHBIX W MCKYCCTBEHHBIX Ta30B, OIPEICNICHAE PACIETHON MOTPEOHOCTH B Ta3e Ul KOHKPETHOTO
HOTpeOuTENS; cucTeMa oOecTIedeHHs TTOTPEONTEIICH MPHUPOJHBIM Ta30M; Ta30BbIe KOMMYHHKAITHH, PETYIHPYIOMas 1
pacmpenenuTenbHas annapaTypa; cHa0kKeHHe OTXOSIIUMHU FOPSYMMH ra3aMy, y4eT pealbHbIX I'pa(ukoB BeIXOAA Ta30B,
YTHIIM3ALMs U30BITOYHOTO NaBJICHUS, IPOOJIEMbl OYHUCTKH U aKKYMYJIMPOBAHUS; MEPOIIPHUSTHS 110 3aI[UTE OKPY’KAIOIIEH Cpebl.
B xone ocBoenus paznena 6 «CHCTeMBI X0I010cHA0KEHNS, Ha3HAYCHUE, CXEMBI, KIJaCCH(HKAIIL. MeTonKa OnpeeTIeHUs




HOTPeOHOCTH B X0no0/e. TeXHOIOrn4ecKre CXEeMbI XOJIOHIBHBIX CTAHINN, UX BBIOOP M PACUeT» CTYAEHTHI JOJKHBI YACHUTH:
XapaKTEepUCTUKY MOTPeOHUTENEH HCKYCCTBEHHOTO XO0JIO[a Ha MPOMBIIITIEHHBIX PEANPHUATHSIX 110 PacXoJaM U TEMIEPATypPHbIM
YPOBHSM; CIIOCOOBI OTYYSHHUS X0JI0/1a U KITACCH(HUKALIUS XOJIOIIBHBIX YCTAaHOBOK.

B xone ocBoenus paznena 7 «CucteMsl 00eCIedeHUs MPEAIPUSTHI IPOLYKTaMH pa3feleHus Bo3ayxa. HazHaueHne, cXeMsl,
Kiaccuukanus. XapakTepucTHKa MOTpeduTenel TEXHHIeCKOro U TEXHOJIOTHYECKOro KUCIOPOa, a30Ta, aproHa U Jp. MPOIyKTOB
paznenenus. 'pauku n pexxnMbl HOTPEOICHHS, METOIBI PacyeTa TEXHOIOTHIECKUX CXEM CTaHIMI pa3iesieHus U nx
000pyIOBaHH» CTYACHTHI JOJDKHBI YACHUTD: XapaKTEePHCTUKY IPOMBIIUIEHHBIX TOTPeONTEIeH TEXHHUECKOTO M TEXHOIOTHYECKOTO
KHCIIOPOJIa, a30Ta, aproHa U Ap. IPOIYKTOB pa3AeieHns Bo3AyXa 110 pacxojaM U mapamerpam; TpeOoBaHHs K KaueCTBY IPOIYKTOB
paszeneHus Bo3yxa; creu(rka norpedieHns MpoayKToOB pa3/ielieHUs BO3ayXa, rpauKi U pexXUMBbI IIOTPEOIeHHs; METOIbI
MPOMBIIITICHHOTO Pa3eNIeHNs BO3AyXa; Ha3HaYeHHe, KOHCTPYKINSA, PEXUMBI paOOTHI 1 OCHOBBI pacyeTa BCIIOMOTaTeIFHOTO
000pynoBaHU (TEIIIO0OMEHHHKH, PETEHEPATOPHI, KOMIIPECCOPEL, IeTaHAEPHI) BO3AyXOPa3AeIUTEIbHBIX YCTAHOBOK U CTaHITHH.
IIpu moAroToBKe K 3K3aMEHY peKOMEHIyeTcsl 0co00e BHUMAHUE yIETUTh CIeAYIOIIUM BOIIPOCAM: CUCTEMBI TPOU3BOACTBA U
pacnpezeneHus SJHeProHoCHTeNeH Ha IPOMBIIUICHHOM IPEAIPUSTHH; XapaKTEPUCTUKH 3HEPTOHOCHUTENEH U X MacIITaObl
MPOM3BOJICTBA M OTPEOICHNS; METOINKA ONPEICIICHHS IIOTPEOHOCTH B YHEPTOHOCHUTENIAX; Ha3HAUCHUE, CXeMa, KIIaCCU(PHUKAIIHS
noTpeduTeNneit CKaToro BO3Ayxa; onpeeraeHie PacCueTHON Harpy3Ku I IpoeKTupoBaHus kommpeccopHoit cranuu (KC); Beroop
THIIA U KOJIMYECTBA KOMIIPECCOPOB U pacyeT TexHoaorndeckoi cxembl KC; MeTonuka onpezaeneHus moTpeOHOCTH B BOJIE Ha
TEXHOJIOTHYECKHE W TIPOTHBOIIOKApHBIE HYXK/IBI IIPEIPHATILL; TpeOOBaHMS K Ka4eCTBY M lTapaMeTpaM TEXHUIECKOH BOJBI; pacyeT
¥ BEIOOP OCHOBHOTO M BCTIOMOTATEJIFHOTO 000PYXOBAHHS CHCTEMBI Ta30CHA0KEHNS: HA3HAUCHNE CXEMBI, KJIacCH(UKaIHs, COCTaB
000pyI0BaHUS; CUCTEMBI X0JI0A0CHA0KEH !, Ha3HAUEHHE, CXeMBbl, Kilaccupukanus. Metonuka onpeaeneHus NoTpeOHOCTH B
XOJIOZIE; TEXHOJIOTUUECKUE CXEMBbI XOJIOAMIBHBIX CTAaHIIUH, X BEIOOD M pacyeT; CUCTEMbI 00ECIIeUeHNUs! NPEPHUATHI IPOAyKTaMU
paszeneHns BO3ayXa; Ha3HaYCHUE, CXEMBI, KIIaCCH(PHUKAITHS.

B mporiecce mpoBeeHUs MPaKTHYECKUX 3aHATHH IPOUCXOIUT 3aKpeIIeHHe 3HAHUH 0 IPOBEAEHHH pacuéToB: HOTpeOHOCTH
HpPEANpPUSATUS B CKATOM BO3[yXe; OKA3aTeNIX KOMIPECCOPHOH CTaHIMN4 BO3yX0O0XIaJUTENAX KOMIPECCOPHBIX MAIlIUH;
MOTPEOHOCTH B TEXHHYECKOH BOJE TSI KOHKPETHOTO MPEATIPUATHS; SJIEMEHTOB CHCTEM 000POTHOTO BOJJOCHA0KEHNUS; CHCTEMBI
ra3opacnpeeseHus U1 IPOMBIIUICHHOTO IIOTPEOHTENS; ONpeeTICHIE X0JI0JOIPON3BOJUTEIFHOCTH MOTPEOUTENS Ha 3aJaHHbIH
TeMIEepaTypHBIA YPOBEHb U PEXKHUM OXJIAXKJICHHS. PacueT cxeMbl ra30BO XOJIOAMIBHON YCTaHOBKHU; CIIOCOOOB OIpeaeICHHS
MHHHMaJIbHOH PaboThI pa3/ielIeHHs BO3/LyXa Ha KOMIIOHEHTBI; IPAaKTHYECKUX PAcYETOB 10 JHarpaMMe BO3JyXa.

B nponiecce npoBeneHns 1a00paTOPHBIX PabOT MPOUCXOAUT (GOPMHUPOBAHNE YMEHHH M HABBIKOB PEAIH3AIINH ONIPEACICHHS: TIOTePH
Harfopa Io JUIMHE B KpyTJIoH TpyOe, B IPSMOYTOJIbHOM KaHajle, IPH BHE3aITHOM PAaCHINPEeHUN KaHalIa IPIMOYTOJIBHOTO CEYEHHS,

HPH BHE3AITHOM CY)K€HUH TPYOBI; 00TeKaHNe KPYIJIOro UIMH/PA U KPBUIOBOTO HPOGUIISI H JIp.

Paborta ¢ uTepaTypoii SBIAETCA BAXHEHIIINM 3JIEMEHTOM B ITOJyYEHHUH 3HAHUH 10 IuciuiuinHe. [Ipexae Bcero, HE0OX0ImuMo
BOCIIOJIB30BATHCS CIIUCKOM PEKOMEHIYEMOH 10 TaHHOH TUCIUIUINHE JTUTEpaTypoil. JIOTOIHUTENIBHBIE CBECHNUS 110 H3yIaeMBIM
TeMaM MOKHO HaliTu B nepuoandeckoi nedatu u MlarepHere.

[IpenycMOTpeHO NIPOBECHHE Ay JUTOPHBIX 3aHATHH (B BU/E MIPE3CHTALMH, TPOOIEMHON JICKINH, JIEKLIUH C 3aIlIaHNPOBAHHBIMU
OmMOKaMH) B COYETaHUH C BHEAYIUTOPHOH PabOTOM.
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