MMHNCTEPCTBO HayKWN 1 BbICLLIEF0 06pa3oBaHus
Poccuiickon degepaummn

depfepanbHoe rocyaapcTBeHHOe 6HAKETHOE
06pa3oBaTe/ibHOe YUPEXAeHNe BbICLLEr0 06pa3oBaHus
«[JOHELIKNIA rocyapCTBEHHbIN YHUBEPCUTET»

P UNKO-TEXHUYECKUI haKyNbTeT
Kaeapa qm3nkn HepaBHOBECHbIX MPOLIECCOB,
MeTposorum n skonorum um. LN.J1. foexa

YTBEPXOAKO
Lo e MPOPEKTOP

o Ol 1
e MN.A. Mawwapos
«29» mapTa 2024 .
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PABOYAA MPOrPAMMA KYPCOBOW PABOTbDI

MPOUECCHI N ATTMAPATbBI SALLLINTBbI ATMOC®EPHI

YKpYynHeHHasa rpynna HanpasneHnii 20.00.00 TexHoctepHass 6e30MacHOCTb
NMoOAroTOBKM NpYPOA006YCTPONCTBO

MporpaMma BbICLLEro 06pa3oBaHns Mporpamma 6akanaspuata

HanpasneHne NoAroToBKu 20.03.01 TexHoctepHas 6e30MacHOCTb
Mpodunb TexHocepHas 6e30nacHOCTb
Keanugmkaums Bakanasp

dopma 06yyeHus OuHas, 3a04Has

Pabouas nporpamma aganTvMpoBaHa Ans uLy
C OrpaHMYeHHbIMN BO3MOXXHOCTSAMU 3[10P0OBbS U MHBA/IOB

JoHeuk 2024



Paboyas nporpaMma KypcoBoi paboTbl «Ipouecchbl 1 annapatbl 3aWwmTbl aTMocgepbl»
Ans  obyyarolmxca no HanpaeneHuto noarotoBkn 20.03.01 TexHocdepHas 6e30MacHOCTb
(Mpodmnb:  TexHocepHas 6e30MacHOCTb), COCTaB/eHa Ha OCHoBaHUKM PefepasibHOro
rocyAapCTBEHHOro 06pa3oBaTeNbHOr0 CTaHJapTa BbicLiero obpasoBaHMsi —bOakanaspuat Mo
HanpasneHuto nogrotoekn 20.03.01 TexHochepHas 6e30MacHOCTb, YTBEPXKAEHHOrO MPUKA30M
MuHMCTepCTBa HayKM 1 BbICLLIEr0 06pa3oBaHns Poccuiickon deaepaunm ot 25 mas 2020 r. N 680
(c n3m. n pon,), MNMopsaka opraHM3aumMn U OCyLLECTBIEHNS 06pa3oBaTe/lbHON AeATeIbHOCTU MO
obpasoBaTe/ibHbIM MporpaMMam  BbICLLIEro 00pas3oBaHWA - nporpammam 6akanaepuara,
nporpaMMam  cneuuannteta, nporpaMmam  MarucTparypbl, YTBEPXAEHHOro  MpUKasoMm
MuHMCTEepPCTBA HAaYKM 1 BbICLLEr0 06pa3oBaHusi Poccuiickoin ®epepaumm ot 06 anpens 2021 r. Ne
245 (C U3M. ¥ forn.), B COOTBETCTBUAM C YYeOHbIM MNIaHOM, YTBEPXAEHHbIM YUeHbIM COBETOM
®re0y BO «[oHIY» ans Habopa 2024 ropa.

Pa3paboTuuK:

[IOLEeHT Kaeapsbl (OU3NKN HepaBHOBECHbIX

npotieccos, MeTposiornu n akonorum um. W.J1. lNoexa,

K.T.H. H.B. BbiKoBcKas

Pabouas nporpamma ogobpeHa Ha 3acefjaHny Kageapb! GU3nKu
HepaBHOBECHbIX MpPoLLeccoB, MeTponorum 1 akonorum um. .J1. lNosxa
MpoTtokon o1 26.03.2024 r. Ne 17

3aBeayroLmin kagenpoi M.B. AcnaHos
COIrNMACOBAHO:

N.0. gekaHa PU3MKO-TEXHNYECKOrO (PaKynbTeTa C.A. ®omeHKo
28.03.2024 r.

YuebHOo-MeToAMYECKas KOMUCCUSA (PU3NKO-TEXHNYECKOTO (haKy/bTeTa.
MpoTtokon ot 27.03.2024 1. Ne 2.
Mpepcenatens B.H. KoTeHko

PyKoBOAWTE/Ib OCHOBHOW MPOheCCUOHaNbHOM

06pa3oBaTebHON NporpaMmsl,

[0L., KaHA. (ur3.-MaT. HayK, CT. Hay4H. COTp. M.B. AcnaHos
26.03.2024 .



1. MECTO KYPCOBOH PABOTBI
B CTPYKTVYPE OBPA30BATEJIbHOU [TPOT'PAMMUBI

1.1.  KypcoBas pabora «llpomeccel u ammapaThl 3amuThl atMochepb» SBISETCS
Oe3anpTepHAaTUBHON KypCOBOM pabOTON BapuaTUBHOW YacTH.

1.2.  Jna wu3ydeHus TAHHOM KypcoBOH pabOThI HEOOXOIUMBI 3HAHUS W YMEHUS,
(bopmupyeMble peIeCTBYOINMYI JUCHUIUIMHAMU — DKosorus; Matemaruka; ®uzuka; Xumus;
WmxeHnepHasi ¥ KOMIIbIOTEpHas rpaduka (COMyTCTBYIOUIMMH TUCHUIUIMHAMU — TeopeTudyeckue
OCHOBBI 3aIUThI OKPY’KAIOLIEH cpefibl; YpaBieHUue TeXHOCHEpHOH O€30I1aCHOCTHIO).

2. OIIUCAHME KYPCOBOM PABOTEI

HaumeHnoBanue moka3zarest 3HauCHHE MOKa3aTeIs
HasBanue oOpa30BaTeIbHOM IPOrpaMmbl 20.03.01 Texnocdepnas 0e301macHOCTb
(ITpouns: TexnochepHast 6€301MaCHOCTB)
Iudp 1 Ha3BaHHE B COOTBETCTBHUH C b1.B.O/1.16 KypcoBas pabota
y4eOHBIM ILJTAHOM [Mportecch! 1 anmapaThl 3aMUThI aTMOCHEpHI
Yacte 00pa3oBaTenbHON TPOrpaMMbl BapuaruBHas 4acThb
be3anbrepHaTUBHBIC TUCIUTLTHHBI
KonnuecTBo 3a4eTHBIX €IUHULL / BCETO YacOB 1,5/54

2.2. Pactipenenenue yacoB no ¢popMaM U nepruoaam 00ydeHus

a OO6111ee KOJMYECTBO YacOB
I
dopma | @ CaMoCTOs-
= | & | nekuu- | yabopa- | MpakTH- . ®dopma
oOy4deHus & 2z TEJIbHOMN BCETO
8 | OHHBIX | TOPHBIX | YECKHX KOHTPOJIS
paboThl
Ounas 3 5 - - - 54 54 3ammTa
Ounasi, Bcero
3aouHas 3 5 - - - 54 54 3ammTa

3. LIEJIU KYPCOBOM PABOTHI

KypcoBas pabGora mo mnpeamery «lIpomeccsl u amnmapaThl 3alluThl aTMOC(EpbI»
npezcTaBisieT co00i caMOCTOATETbHOE HAyYHOE HCCIIeI0BaHKE, BBIMOJIHAEMOe OaKalaBpoM MO
PYKOBOJICTBOM HAy4HOTO pYKOBOJAUTEIN, MMEIOLNIET0 HAy4YHYI CTElEHb, CIIyXKallee
yIIIyOJ€HHOMY TO3HaHHUIO TpeiMeTa W HMEIollee 1LeIbl0 pa3BUTHE Yy CTYAEHTOB HaBBIKOB
CaMOCTOSITENIbHOM Hay4HO-HMCCIIEA0BAaTENbCKOM paboThl B 00NAacTH 3alIUThl aTtMochepbl U
OKpy’Karomien cpesl, GOPMUPOBAHUIO KPEATUBHOI'O MIOJX0/1a K PEIICHHUIO IIOCTABICHHBIX 3a/1a4,
BCECTOPOHHEMY OBJAJICHUI0O METOJaMU COBPEMEHHBIX HAy4YHBIX MCCIEJIOBaHUNH M OCBOEHUS
TEOPETUYECKOT0 Kypca, a Takke (QOPMHUPOBAHHME YMEHHUSA YIIIYOJECHHOTO AaHAIUTHUKO-
KPUTHYECKOTIO U3yYEHHUs CIIEHMAIBHON JTUTEPATYPBI.



4. KOMIIETEHIIMM OBYYAIOIEI'OCS, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHUMA KOMIIOHEHTA OBPA30OBATEJIBHOU ITPOI'PAMMEI, X MH/IMUKATOPBI
N ITNTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHNM A

4.1. KommereHnuu

INIK-2. CnocoOHOCTH 000CHOBBIBATH M Pa3pabaThIBATh MPUPOIOOXPAHHBIC MEPOIIPUSTHS
Y TIPOEKTHI B OpraHU3aIluu

IIK-5. CrocoOHOCTh OCYIIECTBIATh OPraHU3alMOHHO-TEXHHYECKOE COIPOBOXKIICHHUE,
IUTAHUPOBAHKWE U TPOBEIEHUE IMPOU3BOJCTBEHHOTO KOHTPOJSI HA OMACHOM IPOMBIIUICHHOM
00BeKTE

B pesynpraTe OCBOCHMS HW3Y4YEHHS IUCHMIUIMHBI y OOydYaromierocs IODKHBI OBITh
c(hOpMUPOBAHBI KOMIIETEHIIUU:

Komnereniumn WHnukaTtopsl PesynbTarel 00yueHus
[IK-2.1: Cnocoben IMK-2.1.1 3HaTh
p33pa6aTBIBaTL 3aroMHUHAHUE U BOCIIPOU3BEACHHUC OCHOBHBIC MCTOHbI,
CUCTEMBI OCHOB pa3pabOTKU M UCHOJb30BaHUs | CXCMbl U obopyznoBaHue
obecrnieueHus } rpaduuecKoil JOKyMEHTaLHH, OUYHMCTKU U 00€3BPEKUBAHUS
3KOJIOTUYECKOM OCHOBHBIX METO/IOB, cxeM y | OTXOJUIIINX Ta30B;
0€30MacHOCTH 0GopyIoBaKHHs OYHCTKIL " NPUHIUIIBI paboThl,
OpraHH3allH, . | TexHnUyeckue
06OCHOBALHO 00€3BpeKUBAHUS OTXOMSIIUX Ta30B; XapAKTEpHCTHKI "
BBEIOMpATh METOMBI U TPEEIMIOR  pabOTE,  TEXHHYECKHX KOHCTPYKTUBHBIE
TEXHUYECKHE XapaKTCpUCTHK M KOHCTPYKTHBHBIX | 0oGepnocT  anmapatoB
yeTpoifctsa 3amutsl | OCOOCHHOCTEH  amnapaTtoB  OYMCTKH | gyycrkp aTMoC(epHBIX
aTMocdepsl aTMOC(HEPHBIX BEIOPOCOB OT adpo30IIeH BBIOPOCOB OT a’po30Jici
u TOKCHYHBIX Fa3006p33HI)IX TOKCUYHBIX ra3006pagHI,1x
IIpUMeECEH. npumecen
IK-2.1.2 YmeTb
[loHnmanve W TOpPUMEHEHUE B COCTaBIIATh
3HaKOMOM CUTYaIlUU OCHOB Pa3pabOTKH | TEXHOJIOTHYECKHE CXEMBI
u WCIIONIb30BaHUSA  TpaUuecKol | OUUCTKH ra3oIbLUIEBBIX
JIOKYMEHTALlMX, OCHOBHBIX METOJOB, | CMECEH;
CXeM H OO0OpyIOBaHHUS OYUCTKU U MOBBIIIATH
00e3BpeKUBaHUS OTXOMAAIIUX Ta3oB; | 3h(PEeKTUBHOCTS,
NPUHIIMIIOB  pabOThl, TEXHUYECKHX | MOJEPHU3UPOBATH
XapakTepUCTUK M KOHCTPYKTHUBHBIX | TEXHUYECKUE cpeacrTaa

0COOEHHOCTEH  ammapaToB OYMCTKH | 3AIIUTHI aTMOCHEPHI
aTMOC(EPHBIX BBIOPOCOB OT a3po30Jiei
)51 TOKCHYHBIX ra3zo00pa3HbIX
IpUMecen.

I1K-2.1.3 Bmanets

[loHnmanve W OpPUMEHEHHE B METOAAaMH  pacyéra o
HE3HAKOMOM WU U3MEHEHHOM | MPOEKTUPOBAHUS
CUTyalldd OCHOB  pa3pabOTKW U | OCHOBHBIX anmnapaTos
MCIIOJIb30BaHUs rpaduyecKoil | OUUCTKU u

JOKYMCHTAllMM, OCHOBHBLIX MCTOOOB,




CXeM © OO0OpyIOBaHHS OYUCTKU U
00€3BpEKUBAHUS OTXOMAIIUX Ta30B;
NPUHIMIIOB  PabOThI, TEXHUYECKHX
XapaKTePUCTHK W KOHCTPYKTHBHBIX

00e3BpeKUBaAHUS

OTXOAAIIUX I'a30B,
MeTogaMunu MMPOBCACHNU

HPOLIECCOB OYHUCTKH

0COOCHHOCTEH  amnmapaToB OYMCTKH | BO3JyXa OT adpo3oyied
aTMOC(EPHBIX BBIOPOCOB OT a3pP030JieH | TOKCUYHBIX IPUMECEH.
u TOKCHYHBIX ra3000pa3HbIX
MpUMeceH.
[TK-5. CriocoOHOCTH [1K-5.1. YuacTByeT B pa3paboTke 3HaTh
OCYILECTBIIATh JOKYMEHTAlMOHHOTO oOecrieyeHust OCHOBHBIC HATIPaBJICHUS
OpraHu3anMoOHHO- CHUCTEMBI MIPOM3BOJICTBEHHOTO | 00ecreyeHus
TCXHIICCKOC KOHTPOJIS TIPH SKCILTyaTallMK OMACHBIX | 0€30IIaCHOCTH YelOBEKa H
COLPOBOKACHHC, IPOM3BOJICTBEHHBIX 0OBEKTOB OKpYKaloIel cpejibl;
TUTAHUPOBAHUE " BOTPOCHI
MIPOBEJICHUE .
MIPOU3BOJICTBEHHOTO HpomBOHCTBeEIHOH 1
KOHTPOI Ha IKOJIOTHYECKOMN
OIACHOM 0€e30I1aCcHOCTH;
TPOMBIILTEHHOM CUCTEMBI,  TIPOIIECCOB,
06BeKTe 00opynoBaHus u
MaTepHUaJoB
[1K-5.2. IlpuHumaer yvactue B YMmers
MIPOBEJICHUU MIPOU3BOICTBCHHOTO PUMCHSITh 3HAHUS
KOHTPOJIS 3a COOJIFOJICHUEM | COOJTFOICHUS
TpeOOBaHUI MPOMBIIIJICHHOH | IPOMBIIUICHHON
Oe3omacHoCTU 6e3omacHoCTH u
MIPOU3BOJICTBEHHOTO
KOHTPOJIS
IT1K-5.3. YyacTtByeT B IpOBEICHUU Bnagers

KOHTPOJIA BBITOJHCHUS Tpe60BaHI/II71 K
9KCILTyaTalluu COOPY)KGHHﬁ u
YCTpOﬁCTB JJIA 3alllUThI 01<py>1<afomeﬁ
Cp€abl OT HETAaTUBHOI'O BO3/ICHUCTBUSI

HpOI/ISBOILCTBeHHOﬁ JCATCIIbHOCTHN
OpTraHM3aIuH;

y4yacTByeT B IIEPUOAUYECKUX
MIPOBEPKaAX COOJTIOICHUST
TEXHOJIOTUYCCKUX PEKUMOB,
CBsA3aHHBIX C 3arpsA3BHCHUEM

OKpYKaIOIIEeH Cpelibl, B OpraHu3aluu

3HAHUSMH U YMEHHIMH,
B pe3yibTare OCBOCHUS
TEOPETUUYECKUX KYPCOB;

OCHOBHBIMH
3aKOHOIATEITHLHBIMU
TpeOOBaHUSIMU K
IKCILTyaTaI[uu
000opyI0BaHus;
cOOII0ICHUS
TEXHOJIOTUIECKIX
PEKHUMOB;

METOJIaMH YMEHBIIICHHUS
U KOHTPOJIS CBSI3aHHBIX C
3arpsi3HEHUEM
OKPYXKAroIIeH cpebl




5. TIPOTPAMMA KYPCOBOW PABOTbI

HasBanue temnl

Kparkoe conepsxanue TeMbl (BOIPOCHI TEMBbI)

1. Bo16op oObekTa 1 nmpeAMeTa ucciae10BaHusl.
DopMyJIUPOBKA TEMBI

Br160p 00bekTa ¥ IpeIMeTa ucCae0BaHus.
DopMyTUpOBKa TEMBI KYPCOBOH paboTHI, ee
COOTBETCTBHUE NIPEIMETY HUCCIICTOBAHMS.

2. CocraByieHue m1aHa padoThI

CocrasiieHue miaHa pa6OTBI .

3. H3yueHue cnenuagibHOM JIMTEpATYphl IO
TeMe

N3yueHne crnenuanbHOM JATEpaTyphbl IO
TeMe

4. Coop u aHANHM3 MaTepUala

COop, cucreMaru3anys MaTepuaa; ymeaoe
€ro MpUMEHEHHE

5. O6o01meHne pe3ynbTaToB UCCICAOBAHUS U
(GOpMyIIMpOBKAa OCHOBHBIX TEOPETHUYECKHX
MOJIOKEHUU U BEIBOJIOB

O060061IeHre Pe3yabTaTOB UCCIICIOBAHUS;

(hopMyJIIPOBKAa OCHOBHBIX TEOPETHUYECKHX
MMOJ0KEHUN 1 BBIBOJIOB;

COOTHECEHHE MX ¢ pPabodeil TUIOTE30M.

6. V3nmoxxeHne TONYy4EHHBIX pPE3yIbTaTOB U
odopmiieHrEe PabOTHI

N3noxenne MNOIYyYEHHBIX PE3YJIbTATOB U
opopmieHue paboTbl B COOTBETCTBHE C
TpeOOBaHUSMU HAYYHOI'O CTHJISI PEUH.

7. lopaboTKa YUCTOBOTO BapHaHTa KYpCOBOU
C YUCTOM CACJIaHHBIX Hay4YHbIM
PYKOBOJIUTEIIEM 3aMe4YaHui u
MPEAO0CTaBIICHUE PAOOTHI K 3aIUTE

JlopaboTKa 4uCTOBOrO BapUaHTa KypCOBOH €
YUETOM C/ICJIaHHBIX HAyYHBIM PYKOBOJIUTEIEM
3aMeuyaHWil W TmpeAcTaBleHue paboThl K
3aluTe.

8. IloaroroBka K 3amuTe KypcoBOi pabOThI

[ToaroroBka K 3ammre KypcoBoil pabOTHI.

9. UTorosast popma KOHTpoOIIs

3aiuTa KypcoBOi paboThI

6. CTPYKTYPA U COJIEPXKAHUE KYPCABOM PABOTHI

6.1. ®opma oOyueHus — ouHas, Kypc — 3, cemecTp — 5

HaumenoBanus pazzenos u Tem Kosmiectso wacos
Jlexu. | Jla6op. | [Ipakr. | CPC+K | Bcero

1. Bei6op o0beKTa U mpeaMeTa UCCIeJOBaHuUs. 2 2
DOopMyJIUPOBKA TEMBI
2. CocraBieHue miaHa paboThl - - 2 2
3. N3yuenue crnenuanbHON JHUTEpPATypHl TIO 8 8
TeMe
4. COop u aHaNIM3 MaTepuaia 12 12
5. O6001IeHe pe3yabTaToOB UCCIEAOBAHUS U 12 12
(GopMyJIMpOBKAa  OCHOBHBIX  TEOPETHUYECKUX
II0JIO)KEHUI U BBIBOJIOB
6. U3noxeHue TMOMYUYEHHBIX pE3YyIbTaTOB H 8 8
odopmiieHne paboThl
7. JopaboTKa YUCTOBOTO BapHaHTa KYpPCOBOM C - 4 4
YUETOM CJEJIaHHBIX HAyYHBIM PYKOBOAMTEIEM
3aMeuyaHuil M TMpenocTaBleHHe paboOThl K
3aluTe
8. IloaroroBka K 3amuTe KypcoBOoi paboThI 4 4
9. toroBast popma KOHTPOJIS 2 2
UTOTI'O 3A CEMECTP / 3A KYPC /10 - - - 54 54
KOMIIOHEHTY OIIOIT




7. OUEHOYHBIE MATEPHUAJIBI (CPEACTBA) IJISI TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IIPOMEXYTOYHOU ATTECTALIUN

7.1. 3ananue Ha KypcOBYIO paloTy.

B kypcoBoii paboTe He0OXOAMMO BBHITIOTHHUTH CIICAYIOIIEE:

1) BeIOpaTh Bu mpou3BoacTBa (Tadmwmia 1.1) cornacHo nocnennei nmudpe mudpa;

2) o6ocHOBATh BHIOOp ammapara OYHCTKH;

3) O3HAKOMUTBCS C MPHUHIMIIOM PabOTHI, THIIAMH, OOJIACTBIO MPUMEHEHHS, POCKTHON
3 PEKTUBHOCTHIO BHIOPAHHOTO arapaTta O4uCTKY;

4) OTBETUTH Ha KOHTPOJIbHBIC BOTIPOCHI,

5) mpou3BeCTH pacyeT annapara OYUCTKU O UCXOIHBIM JaHHBIM;

6) HAYEPTUTH CXEMY OYHMCTHOTO YCTPOMCTBA.

7) cnenatb BBIBOJI.

Tabnuua 1.1. — Bux npousBoacTsa

Howmep nmocnenneit mudpsr [IpousBoacTBO
mmdpa

1 LlemeHTHOE TPOU3BOACTBO
2 JepeBooOpabaThIBatOIIMiA 11X
3 MeramioobpabaThIBaOIIUN 1IEX
4 VYrosnbpHOE TPOU3BOACTBO
5 TernnoanexkTpocTaHlus Ha yTIiie
6 Llex mo mpou3BOACTBY KeNe300€TOHHBIX U3
7 [IpousBoacTBO KMpHMya
8 KokcoBoe npou3BoicTBO
9 [Ipoun3BoacTBO MIIaCTMAcCCh
10 [Ipon3BocTBO KOXKHU

CoaepxxaHue NOSACHUTEIBLHOM 3aNIMCKH

1 O0BEM U cocTaB KypcOBOIo MpoeKkTa (paboThl)

1.1 KypcoBo#i mpoeKT JTOJKHBI COCTOATH M3 JABYX YAaCTEH: MOSICHUTEIbHON 3alUCKU U
rpadguyeckoil yacTu (MmjIakaThl, KOMIUIEKT KOHCTPYKTOPCKOM JOKYMEHTAIUN).

I'paduueckas yacTh HOMKHA OTpakaTh TOJIBKO PE3yJbTaT PEIIeHUs MMOCTAaBICHHON B
IIPOEKTE 3aauu.

1.2 KypcoBas pabora J0IKHA COCTOSITh U3 MOSICHUTEIbHOMN 3aMMMCKU, KOTOPas MOXKET
coJiepXkKaTh B KaUeCTBE MPUIOKEHUN PUCYHKHU, TaOIHIIbI, IJIAKATHl U T.1I.

1.3 TlosicHuTenbHAas 3anMKcKa KypcoBOro mpoekTta (paboThl) AOJKHA COJIEPKATh:

TUTYIBHBIN JTUCT;

3a/IaHe Ha KypCOBOM MpoeKT (pabdboTy);

COJIEP/KAHUE;

BBEJICHUE;
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pazzenbl OCHOBHOM YacTH B COOTBETCTBHM C YTBEPXKACHHBIM 3a/laHHEM Ha KypCOBOM
npoekT (paboTy) (ommcaHWe TEXHOJOTHYECKOW CXEeMbl YCTAaHOBKH;, OCHOBHBIE CBOWCTBA
pabouux cpena; pacyeTHYIO YacTh, BKJIOYAIOUIYI0 TEXHOJOTHYECKHE pacdeThl M BHIOOP
00opy0oBaHUs);

3aKJIIOUEHUE;

CIIUCOK MCIOJIb30BAaHHBIX HCTOYHUKOB;

MIPUIIOXKEHUS (€CIIU UMEIOTCS B HAJTMYHH).

1.4 O0BbeM mMOSICHUTENBHON 3amucKu JokeH ObiTh He MeHee 30...40 crpaHuIl
MaIIMHOMUCHOTO TeKcTa. CTpaHUIIbl 3aMMCKH HYMEPYIOTCS, BKJIIOYasi CTPAHULIBI C pUCYHKAMU
u Tabnunamu. Ha TUTYTbHOM JIMCTE HOMEp CTPAHHIIBI HE YKa3bIBACTCS.

TexkcT mNosACHUTENbHOM 3amuMcku pa30uBaeTcs Ha paszaensl. B ormasieHuu
YKa3bIBAIOTCSI HOMEpPA CTPaHMI], COOTBETCTBYIOIIME KAXKIAOMY pa3jeny 3anucku. Paznenst u
noApas3ieNbl HyMepyrTcs apabCKUMu HuppamMu U JTOKHBI UMETh KPAaTKUE HaMMEHOBAHUSI.
PaccrosiHue MexIy 3aroJOBKOM U TOCIEAYIOIIMM TEKCTOM JOJDKHO ObITh paBHO 10 MM,
MEXy 3ar0JIOBKOM M MOCJIEHEN CTPOKOM TeKcTa — 15 MM.

[Tpumepsl oopmileHUsT TUTYIBHOTO JINCTA W OTJIABIICHUS MPUBEACHBI B MIPHUIIOKEHUU.

Bo 6sedenuu  yka3pIBalOTCSI  CYIIHOCTb, 3HadeHWEe ©  00JacTM NPUMEHEHUs
paccMarpuBaeMoro mporecca. Heo0xonuMo Takke MPUBECTH CPABHUTEIBHYIO XapaKTEPUCTHKY
anmaparoB AJIS €ro OCYIIECTBIECHUSI U 000CHOBATH BHIOOP KOHCTPYKIIMM OCHOBHOTO ammapara.

[Ipu ommcaHuM TEXHOJOTUYECKOW CXEMBI CIIEIyeT MpPOaHAIU3UPOBATH Pa3IMYHBIC €e
BapHaHTHI, TO3BOJISIONINE WHTECHCHU(PHUIMPOBATH OCHOBHOM TMpOIECC U TOBBICUTH TEXHHKO-
PKOHOMHUYECKHE ToKazaTenu. Heobxomumo Takke  Y4YUTHIBaTH  TpeOOBaHUS  OXpaHbI
OKPYXKArOIIeH Cpeibl.

B ycnoBusx pocra macmtaboB MPOMBIIIIIEHHOTO MPOM3BOJCTBA OXpaHa OKpYXKarolen
Cpenpl cTaja OJHOM W3 BaXHEWIIMX MpoOJIeM COBPEMEHHOCTH, B PEIIEHUU KOTOPBIX
3HAUYMUTENIbHAST POJb MPUHAJICKUT IMpOIeccaM U almaparaM Kak MpH  pa3pabOTKe HOBBIX
MaJIOOTXOJHBIX MPOU3BOJCTB, TAK U MpPH pPa3pabOTKE METOJOB OYUCTKH CTOYHBIX BOJ U
ra3oBbIX BBIOPOCOB. DTO JOCTUTAETCS OJHOBPEMEHHO HECKOJBKHMHU IYTSAMHU: KOMIUICKCHOE
UCIIONIb30BAaHUE CBHIPbsl, 3aMKHYTBIE BOJ0OOOPOTHBIE LHUKIBI, CEJIEKTUBHOCTh Mpolecca,
ONTUMU3AIMS €r0 pekruMa, 3aMEHa OTIENbHBIX CTaIUN TMPOIIECCOB Ha IKOJOTHYECKU OoJiee
yucThle. TexHOJOTHYecKass cXeMma JOJDKHA OKa3blBaTh BO3MOXHO MEHbBIIEE OTPULATEIBHOE
BO3JICUCTBME HAa TMPUPOJHBIE DKOCHUCTEMBI, W TIPU TMPOBEICHUU PACCMATPUBAEMOTO
TEXHOJIOTMYECKOTO TIpoIlecca MOJKHBI OBITh CBEIEHBI K MUHUMYMY BBIOPOCHI B aTMocdepy u
ruapochepy.

OO60CHOBaHHBI OKOHUYATENBbHBI BapHAaHT TEXHOJOTHYECKONW CXEMBbI CIIeAyeT OMHCaTh
KOHKpeTHO. JloibkHa OBITh TpHUBEACHA MPUHLIUIMAIBHAS CXEMa YCTAaHOBKH C yKa3aHHUEM
no3unuii (HoMepoB ammapaToB). Ha cxeme yka3bIBalOTCSl HaIllpaBJICHUS MOTOKOB, 3HAUEHHUS HX
pacxoioB, TeMmeparyp, KOHIEHTpAIU U JAPYTUX MapaMeTpoB.

B mexnonocuueckux pacuemax TyTeM COCTABJICHUS YPaBHEHHMH MaTepHallbHOTO U
TEIJIOBOTO OaJaHCOB OMNPEACIISIOT PACXO0/Ibl, COCTaBbl U TEMIIEPATYPHI MOJYIaeMbIX MPOJTYKTOB,
TEIJIOBbIE HArpy3KH arapaToB, PacxoJbl TEIUIOHOCUTENEH — TPEIOLIEro mapa, OXJjJaxaaroniei
BOJIbI. 3a7adeil ATOro pasjesia MPOEKTa SBISIETCS pacueT OCHOBHBIX pa3MEpOB aliaparoB
(InameTpa, BBICOTHI, TIOBEPXHOCTH TeIUIONepeaayd W T.A.). Ha ocHoBaHMM aHanu3a
JUTEPATYPHBIX JAHHBIX M PEKOMEHJAIMA JAaHHOTO TOCOOWS BBIOMPAETCS METOJWKa pacdyeTa
pa3mepoB anmnaparoB. [[o ypaBHEHUSM TEIJIO- U Maccolepeaul PACCUUTHIBAIOT OCHOBHBIE
pa3Mephl amnmapaToB W 3aTeéM BBIOMPAIOT CTaHAapTHBIC. B A3TOT Ke pasjaen BKIIOYAOTCS
TUAPABIMYECKUE pacyeThl anmaparoB. Kpome OCHOBHBIX ammapatoB B YCTAHOBKY BXOJMT
BCIIOMOTATeIbHOE 000PYJOBaHME: HACOCHI, BEHTWJIATOPHI, Ta307yBKH, BaKyyM-HAacOCHI M T.I.
BcenomoratenbHoe 060pyaoBaHue moaOMparoT o HopMaisaM, kartajgoram wid [[OCTam ¢ yuetom
KOHKPETHBIX YCIOBHH €T0 paOOTHI.

3aKOHYMB pACUYETHYIO 4YacTh NPOEKTa, CTYACHT B 3aKIIOUEHHWE H3jaraeT OCHOBHBIE
pe3yNbTaThl BBIOJIHEHHON PabOTHI U JAeT aHAU3 MOMYy4YEeHHBIX PE3yIbTaTOB.
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B cnucke numepamypel TepeUUCISAIOTCS JHIIb T€ HMCTOYHUKU, HA KOTOPHIE MMEIOTCS
CCBUIKH B MOSCHUTEIBHOM 3amnucke. CBeleHUs O JIUTEPAaTypHOM HMCTOYHHUKE JTOJKHBI BKIIIOYATh:
IIOJIHOE Ha3BaHUe, (paMUIIMIO U MHULIMAIIBI aBTOPA, MECTO M3AaHUs, HAMMEHOBAaHUE U3/1aTelIbCTBA,
rOJl W3JaHUs, YHCIO CTpaHHI. Bce HCMoIb30BaHHbIE WMCTOYHHUKH MPUBOJIATCS B CIIMCKE B
HOpsi/IKE YIIOMMHAHUS UX B TEKCTE U 3alMCHIBAIOT CIEAYIOUIMM 00pa3oM:

I. TIMasmos K.®., Pomamkos ILI., HockoB A.A. Ilpumepsl M 3ajaud IO KypcCy
IIPOLIECCOB U aNnapaTroB XUMUYeckon TexHonoruu. — JI.: Xumus, 1987. — 576 c.

2. OcHOBHbBIE MPOLECCHl W ammaparbl: Iloco0ue Mo KypcoBOMY MPOEKTHPOBAHMIO
/Mon pexn. FO.WU. dprrHepckoro — M.: Xumust, 1991.-272 c.

3. Kacarkun A.I'. OcHoBHBIE TIpoliecchl U amnmnaparbl. — M.: Xumus, 1973.
8. PACITPEJIEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUHAIOT OBYUAIOILIMECSH

OO6miasi olleHKa 3HAHWKA OOYYAIOIIUXCS MO JUCHUILIMHE TpoBoauTces mo 100-6amisHOo#
IIKaJie UCXO/Isl U3 MAKCUMYyMa, IIPUBEACHHOTO B TaOJIUIIE HUXKE.

«OTIU4HO» - IIOKa3aBHIEMY CHCTCMATHU3UPOBAHHLIC 3HAHUA, YMCHUC
IPUMEHATh MX Ha MPAKTUKE IPU PEelIeHUMH KOHKPETHBIX 3ajad,
yMeIoIeMy 000CHOBBIBATh IPHHATHIC PELICHUS;

- IPEJCTaBUBILIEMY NPaBUIbHO 0OPMIIEHHYIO paboTy;

- B OT3BIBC pYKOBOJAUTEJIA, CACJIaH BBIBOJ O C(I)OpMPIpOBaHHOCTI/I
KOMIIETEHIMH U J1aHa OLIEHKA OTIMYHO
«Xopomo» - IIOKa3aBIIEMY IOCTAaTOYHBIEC 3HAHUS, YMEHUE NPUMEHATH UX
Ha IPAKTUKE NpPU PEIICHHMM KOHKPETHBIX 3a7ay, yMEIOLIeMY
000CHOBBIBAaTh IPUHSATHIE PELICHNUS;

- IpPEICTaBUBLIEMY YaCTUYHO HENPaBUIBHO O(OPMIIEHHYIO
pabory;

- B OT3bIBE PYKOBOJMTENSI, CJIeNIaH BBIBOJ O C(HOPMUPOBAHHOCTH
KOMIIETEHIIMI U JaHa OL[EHKa XOpOUIO.

«Y IOBJIETBOPUTEIILHOY BeicTaBisiercs CTyAEHTY,

- HE 3HaromeMy OOoJbIIeH YacTH MaTepualia, JO0IMyCKAIEMY
rpyOsbie omOKH B (POPMYIHPOBKAX OCHOBHBIX HOHATHH,

- IPEe/ICTaBUBIIEMY HE IIPABHIILHO 0()OPMIIEHHYIO paboTy;

- B OT3BbIBE  DPYKOBOJMTENS  cHelaH  BBIBOX O
HEYIOBJIETBOPUTEIEHOM ypOBHE c(OpPMHPOBAHHOCTH
KOMIIETEHIIMH U JlaHa OTpUIaTeIbHasl OLIEHKa
«HeynosnerBoputenbHo» | BricTaBnsercs cTyneHTY,

- HE 3HAIOIEMY MaTepHana;
- He o]opMHUBLIEMY WIM HE NPEICTABUBLIEMY KYPCOBYIO

pabory;
- B OT3BIBE  pYKOBOJIUTENS  CIeTaH  BBIBOJ O
HEY/IOBJICTBOPUTEIHLHOM YpOBHE c(OpPMHUPOBAHHOCTH

KOMIIETCHIIUN U JaHa OTpHULATCIIbHAs OICHKA.

CooTBeTCTBHUE OAIIIOB OIIEHKE

KonnuectBo O1eHKa 110 IATUOAIUILHOM IIKaJIe
ECTS v
6asoB u3 100 Ok3aMeH, nuddepeHmpoBaHHbIN 3aueT
90-100 A OTJINYHO 90-100

80-89 B XOpOLIO 80-89




75-79 C 75-79
70-74 D YIAOBIETBOPUTEILHO 70-74
60-69 E 60-69
35-59 FX HEYJ/IOBJIETBOPHTEIHLHO 35-59

0-34 F 0-34

9. OBECIIEHEHUME OBPA30OBATEJIbHOI'O [TPOLECCA JJIA JIULL C
OI'PAHMYEHHBIMH BO3MOXHOCTAMU 3JOPOBbA 11 MTHBAJIN/10OB

B xone peanuzanuy JUCHUIUIMHBI UCIIOJIB3YIOTCS CIEAYIOIINE JOMOIHUTEIbHBIE METObI
00y4YeHHs, TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOUHOH aTTecTalli 00yJaromuxcs B
3aBUCUMOCTH OT UX MHIMBUYalTbHBIX OCOOEHHOCTEMH:

1) mis ciaensiX U Ca0O0BHISIINX:

— JeKUUMM oGOPMIIAIOTCS B BUJE AIEKTPOHHOI'O JOKYMEHTA, JOCTYIHOIO € IOMOILBIO
KOMITHIOTEPA CO CHEIHATHN3UPOBAHHBIM ITPOrPAMMHBIM 00eCTIeUeHHEM;

— JUId BBIIOJHEHHUS 3aJaHusl IpU HEO0OXOAMMOCTH IPEJOCTAaBIIAETCS yBEIUYMBAIOLIEe
YCTPOMCTBO; BO3MOKHO TAK)KE UCIIOJIb30BAHUE COOCTBEHHBIX YBEJIUUYHMBAIOIINX YCTPONUCTB;

— IUCbMEHHBbIE 33JaHUsI OPOPMIISIOTCS YBEIIMUEHHBIM HIPUPTOM.

2) nns TIyXuX U cinaboCiblIaInX:

— JeKIUH OQOPMIISIOTCS B BUJIE SIEKTPOHHOTO JOKYMEHTA;

— TMCHMEHHBIC 33JJaHHS BHIIOJHSAIOTCS Ha KOMITBIOTEPE B MUCBMEHHOMU (hopMme;

— 9K3aMeH MPOBOAMUTCS B MUCbMEHHOH (popMe Ha KOMIIbIOTEPE; BO3MOKHO IIPOBE/ICHHUE B
dbopme TeCTUPOBAHUA. ..

3) i UL C HapyILIEHUSIMU OIIOPHO-/IBUTATEIBHOTO amnapaTra:

— JeKuuu o(pOPMIIIOTCS B BHUJAE DJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C MOMOIIBIO
KOMITbIOTEpA CO CHELMATU3UPOBAHHBIM IIPOrPaMMHBIM 00€CIIeUeHHEM;

— TUCHMEHHBIE 33JJaHHS BBIOJIHSAIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T IPOBOJATCS B yCTHOU (hOpMe MIIH BBIIOIHAIOTCS B IMCBbMEHHOU (opme
Ha KOMIIbIOTEPE.

ITpu HEOOXOMMMOCTH MpeycMaTpUBAETCs YBETUUEHUE BPEMEHHU AJIs TIOATOTOBKU OTBETA.

[Ipouenypa  mnpoBeneHHs  NPOMEXKYTOYHOM  arrectaluud Uil  OOydaroIuxcs
YCTaHABIMBAeTCSI C Y4YETOM HX HMHIUBUAYAIbHBIX ICUXO(QHU3MUECKUX O0COOEHHOCTEN.
[TpomexyTo4Hast aTTeCTAIHsI MOYKET TPOBOAUTHCS B HECKOJIBKO ITAIOB.

[IpoBenenne mpoueAypbl OLIEHUBAHHUS pPE3ylNbTaroB OOy4eHHUs JONyCKaeTcsl ¢
UCTIOJIb30BaHUEM JAMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHA.

ObecneunBaercs AOCTYN K HH(GOPMAIMOHHBIM U OMOIMOrpauueckuM pecypcaM B CETH
WuTepHer s Kaxkaoro oOywaromierocst B opmax, aJalTUPOBAHHBIX K OTPaHUYEHUSIM HX
3JI0pOBbsI U BOCTIPUSTHS UHPOPMALIUU:

1) nans cnenbiX U cI1aOOBHUISIINX:
— B Ie4YaTHOM opMe yBeTHMUeHHBIM HIPU(TOM;
— B (hopMe AIEKTPOHHOTO JJOKYMEHTAa;
2) nans TIyXuX U CIa0OCHBIIIAIINX:
— B MedaTHOH dopme;
— B (QopMe AIIEKTPOHHOTO JIOKYMEHTA.
3) 11 00yYaromMxcs ¢ HapyIEeHUSIMU ONOPHO-/ABUTaTEILHOTO anmapara:
— B Ie4aTtHoO# dopme;
— B (hopMe FIIEKTPOHHOT'O JOKYMEHTA.



10. MATEPUAJILHO-TEXHUYECKOE OBECITEUEHME KYPCOBOM PABOTBI

VYyeOHbIC 3aHATHUS TPOBOATCA B 4-M y4eOHOM KOpIyce yHuBepcuTeTa 1o aapecy: 83001,
r. Jlonenxk, np. Tearpaneusiid, 1. 13, yueonsiii kopnyc Ned, aya. 260 - yyebnas nabopamopus
npukiaoHou sxonoeuu Nel, 261 - yuebno-uccredosamenvckas aabopamopusi NPUKiIAOHOU
akonocuu Ne2 (ananutuyeckas), 231 - yuebnas 1abopamopus KOMNbIOMEPHBIX MEXHOLOSULL.

Jlis mpoBeneHUs JIGKIMOHHBIX M IPAKTUYECKUX 3aHATUN UCHOJBb3YeTCS )YueOHas
Jnabopamopus NPUKIAOHoU Ikono2uu Nel , yuebno-ucciedogamenbckas 1adopamopus nPUKIaoHol
akonoeuu  No2, yuebHno-uccredoeamenvckas —1abopamopus NpuKkiaoHou  sxonoeuu  Ne2
000pyI0BaHHBIE MAPKEPHOU JOCKOH, MyJIbTUMEIMHHBIN IPOSKTOP M 3KpaH, HOYTOYK, KOMIIEKT
yueOHoIi MebemnH Il CTYIeHTOB, pabouee MecTo npernoaasarens. Borxoa B MTHTepHET npoBoIHOM
wim ¢ ucnonb3oBanueM Wi-Fi, 5 ex. I1K ¢ Beixomom B ceth u 1 en. [1K ¢ BEIxogoM B ceTh (pe3eps).

B yueOnoii maGoparopun mnpukiaagHond 3Komorud Nel HMEIOTCS Takke - aTOMHO-
ancopbumonuslii criekrpodoromerp C-115 TIK; aromHo-aacopOironnsii ciekrpodoromerp C-
600; cnexkrpodoromerp «SHIMADZU»; dotosnexkrpokomopumerp KOK-2; BeCbl TOPCHOHHBIE;
BUCKO3UMETPHUECKAsl YCTAaHOBKA; apeoOMETphI 0011Iero HazHaueHus; razoonpenenurenu I'X; pH-
METp; TEPMOCTATBHI.

B yueOHO-ucCIIeIoBaTebCKON JTa00paTOpHH TPHUKIATHOW AIKOJIOTUH No2 HaxOJISTCS:
CTEH]I Ul MPOBEJCHUS TUIPOAMHAMUYECKUX MCCIENOBAaHUN M HAKIIOHHAs TUAPOJAUHAMUYECKAsS
yCTaHOBKA.

Jlis caMocCTOSITENNbHOM pabOThl KCIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayuno#i OMOIMOTEKM YHHBEPCUTETa W JPYTUX ODJICKTPOHHBIX OHOIMOTEYHBIX 0a3 NaHHBIX,
yueOHO-MeToInYeckoe obecreyeHme, npeAcTaBIeHHOE B y4eOHO-METOAMYECKUX KaOuHeTax 4-ro
(ayn.258) yuebHOTO KOpITyCca, MaTepHaIbHO-TEXHUUECKYIO 0a3y yueOHbIX JabopaTopuii Kadeaps
«DU3HUKN HEPAaBHOBECHBIX MPOIIECCOB, MeTposioruu U 3konoruu uM. N.JI. IToBxay.

B mpomecce 00y4eHHsT CTyOEHTHI HMMEIOT BO3MOXXHOCTH HCIIOJIB30BaTh ydeOHBIC
MaTepuaisl 1o aucuumiuHe «lIpomecchl U anmaparhl 3alIUThl aTMOC(Epbl», pa3MEIIeHHbIE Ha
mwiarpopme Moodle Ilentpa mucranmmonHoro oopaszoBanuss ®I'BOY BO «donl'V». C
MCIIOJIb30BaHUEM PECYPCOB MIAT(GOPMBI TUCTAHIIMOHHOTO 00pa30BaHUs TaKKe OCYILECTBISETCS
TEKYIIU KOHTPOJIb 3HAHUH CTYIEHTOB HAa OCHOBE TECTUPOBAHHS M IPOBEPKH PE3yIbTATOB
CaMOCTOSITENIbHON PaOOTHI.

11. PEKOMEHAYEMAS JIMTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. AbGukeHoBa A.A. 3anmTa OKpyXarouie cpeibl OT MPOMBIIUIEHHBIX BBIOPOCOB.
Meronuyeckue yka3zaHusi K BBIIOJHEHHIO KYpcOBOH paOOThl JUIsl CTYJEHTOB CIELMAIbHOCTU
5B073100 — Be3omnacHOCTh KU3HENEATEIbHOCTH W 3alllUTa OKPYXKAIOMIEH cpenbl. — AJIMATHI:
AYDC,2017.-33 ¢

2. Beromkun, A.I'. HHxeHepHas 3ammTa OKpYKAKOWIEH Cpenbl OT BPEIHBIX
BBIOpOCOB: B 2-x wactax / A.I'. Beromkun. — 2-e u3a. uchp. u pon. — M.; Bonorga: Unadpa-
Wuxenepus, 2016. — 416 c.

3. TexHuKa ¥ TEXHOJIOTHS 3aIUTHI BO3AYITHOM cpenbl [ TekcT]: yaebHoe mocooue 1ist
By30B /B.B. FOmmn, B.M. Ilonos, IL.I1. Kykun u ap. — M.: Beicur. mk., 2005 — 390 c.
4, [Mukanos, E. C. Ilpomeccsl wm ammapaThl 3allUThl OKPYXKAIOMEH CpEbl.

Mexannveckue U (U3NUSCKHE METOIbI OYMCTKH POMBIIUICHHBIX BBIOPOCOB B atMochepy u
runpocdepy: yuaebd. nocodue / E. C. Ilukanos; Bnaagum. roc. yu-T uM. A. I'. u H. I'. CToneToBsIx.
— Bmagumup: U3n-so Bal'y, 2015.-79 ¢

3. Beromkun, A. T'. Tlpouieccsl u anmmaparthl 3allUThl OKPY)KAIOIIEH cpeabl: y4eo.
nocobue st By30B / A. I'. Beromkun. — M.: Beicir. k., 2008. — 640 c.



10

6. Banbn6epr, A. 1O. Ilporiecch! u anmapaTsl 3alIU Tl OKPYKAIOIIEH cpepl. 3amuTa
atMocdepsr: yued. mocodue s By3oB / A. F0. Bansabepr, H. E. Hukomaiikuna. — M.: Jpoda,
2008. - 240 c.

7. Beromkun, A. I'. IIponeccel u anmaparsl Ta3004HCTKH: yueO. mocodue / A. T
Beromkun. — [lensa: U3n-so Ilens. roc. yn-ta, 2006. — 229 c.
8. Ko63ape, U. I'. Tlpomeccyl u ammaparbl 3alllUThl OKPYXKAIOWIEH Cpeabl: Kypc

nekuuit o nucuuruinae «IIporeccel U anmaparsl 3aUIUTHl OKpY>Karolei cpeab». Y. 1. 3amura
atmocdepsl / . I'. Ko63aps, B. B. Koznora. — Yaesnosck: U3zn-Bo Yl TV, 2007. — 68 c.

11.2. lononHutensHas auTeparypa

1. HoBblll cripaBoYHMK XMMHKaA M TexHousora. IIpomeccsl u anmaparsl XMMUYECKUX
texnosioruit. U. Il / mox pen. I'. M. Octposckoro [u ap.]. — CII6.: IIpodeccuonan, 2006. — 916 ¢

2. HIBeinkuit B. C. Ouncrka razos: CnpaBounoe uzganue / B. C. IIBbinkuii, M.
JlagpirnueB. — M.: Temosnepreruk, 2002. — 640 c.

3. [Tponeccer u anmapatsl 3ammThl atMocdeps! /IIpaktukym. B.B. KopocroBenko,
B.A. Crpekanosa. — Kpacnosipck: KI'TALIMu3, 2003. — 141 c.

4. CripaBOYHHK MHKEHEpa [0 OXpaHe OKpy»Karolei cpelibl (3kosora) / mox pea. B.IL
[Tepxytkuna — M.: «ndpa-unxenepus», 2005. — 864 c.

3. PyKkoBO/ACTBO IO KOHTPOJIIO MCTOYHMKOB 3arpsisHeHus armocdepsl. OHJI-90,
gactu 1 u 2. — CII0, 1992.

6. CripaBOYHHK MHXEHEpa [0 OXpaHe OKpyxkarouei cpeasl (3kosora). / Ilox pen.
B.IL Ilepxytkuna — M.: «udpa-Unxenepusi», 2005. — 864 c.

7. anpunkuit B.H. Pazpadorka Hopmatusos [1/IB mis 3amuTs! atmochepsr. Crpas.
3. — M.: Meramnyprus, 1990. — 416 c.

8. Tumonun A.C. WmxeHepHo-skonoruyeckuii crnpaBounuk.T.1 — Kamyra:
N3narensctBo H. boukapesoii, 2003. — 917 4.

0. Hy6unckas @.E. Ckpy060eprl BeHTypu ¢ peryinupyeMbiM CEY€HHUEM T'OPJIOBUHBI:

KoncTpykuus, npumenenue, pacuer., — M., 1989.

10.  Cnpasounuk no meite- u 3onoynasnuBanuio /I[lox pen. Pycanosa. — M.: Dueprus,
1975.

I1. VYxos B.H., Bampabepr A.FO. u gap. Oumcrka MOPOMBIIUICHHBIX Ta30B
anekTpoduibTpamu. — M., 1967.

12. ”TH®OOPMAIIMOHHBIE PECYPCbI

1. Uadopmuo: snextpod. crpaBoyduk / OO0 «PUHDUIL». — Mocksa: M3nat. nom
«Uudopmuoy, [2018?— ]. — URL: https://www.informio.ru (mata oOpamenus: 01.01.2023). —
TekcT: 2neKTPOHHBIN.

2. IPR SMART: Becb kouTeHT DBC Ipr books : nndposoit o6pazosart. pecypc / OO0 «Ai
ITu Op Menuay. — [CapatoB: A [1u Op Meaua, 2022]. — URL: http://www.iprbookshop.ru (mara
obpamenus: 01.01.2023). — Pexxum noctymna: aiast aBTopu3. mosib3oBartenedl. — Teker. Ayauno.
N306paxeHus: 3eKTPOHHBIE.

3. Jlanb: anekTpoH.-610:1. cucrema. — Cankr-IlerepOypr: Jlans, cop. 2011-2021. — URL:
https://e.lanbook.com/ (nata o6pamenus: 01.01.2023). — TekcT: 25eKTpOHHBIN. — PexuM nocTymna:
JUIS aBTOPU3HP. MOJIb30BATENEH.

4. COb: KoHcopimym CeTeBbIX JEKTPOH. 0-K / DineKkTpoH.-0ubm. cuctema «Jlanb» mpu
nojyiep>kke AreHrcTBa crparer. uHuatuB. — Cankr-IlerepOypr: Jlans, cop. 2011-2021. — URL:
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https://seb.e.lanbook.com/ (nara o6pamenus: 01.01.2023). — Pexxum noctyna: 1yisi oJIb30BaTeNeH
OpraHu3anuil — yyacTHUKOB, noAnucyrukoB JbC «JlaHby.

5. Book on lime: guctanim. o6pazoBanue / u3a-so KAY MI'Y um. M. B. JlomoHocoBa. —
Mocksa: K1V, cop. 2017. — URL: https://bookonlime.ru (gara obpamenus: 01.01.2023) — TekcT.
N3o0paxenue. YcTHas pedb: 3JEKTPOHHBIE.

6. DIIeKTPOHHO-OUOINOTEUHAS cucremMa «Jlanby: [caiiT]. — URL:
https://e.lanbook.com (mara oO6pamenus: 01.09.2023). — Pexum 1gocTymna: ajis aBTOPU3OB.
[IOJIb30BaTeseH. — TEeKCT: 2JIEKTPOHHBIMN.

7. OBC KOpaiit: anmekTpoHHas OubamoTeuHas cuctema: caint. — Mocksa, 2013. — URL:
https://biblio-online.ru (mara o6pamenus: 01.09.2023). — Pexxum noctyma: Uisi aBTOPHU30B.
noJib30Bateseil. — TeKCT: 3IeKTPOHHBIM.

8. Hayunas snektpoHHass Oubnwmoreka elibrary.ru: wHpopM.-aHamut. moptan / OO0
Hayunas snextponnas 6ubiauoreka. — Mocka: OOO Hayud. snektpoH. 6-ka, cop. 2000-2022. —
URL: https://elibrary.ru (mata obpamenus: 01.01.2023). — Pesxxum nmoctyma: aisi 3aperucTpup.
noJsib30Bateseil. — TeKCT: 3JeKTPOHHBIM.
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13. IIPOT’PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (kopnoparuBnas nunensust Jonl'yY Ne 46484614)

2. Microsoft Office (kopnopatusHas muuen3us Joul'Y Ne 46472919)

3. Microsoft Visual Studio (nmuuensust nporpammsl Dream Spark st BeICIIMX y4eOHBIX
3aBEJICHUN)

4. AntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nmuuensun GPL, Apache,
BSD a5t cBOGOAHOTrO MPOrpaMMHOI0 00ECTIEUeHHUS ).
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