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1. Ilesiu ¥ 3a1a4M OCBOEHHUSA TUCHUILIMHBI
HensiMmu ocBoeHust quctMIUTUHBL (Moaynsi) «IIpoiieccsl u anmapaTs) SBISIOTCS:

- opraHu3aIys KOHTPOJIs KauecTBa padboT (yciyr) u obecrieueHrue coOI0aeHHN Tpebo-
BaHUI SKOJOTMUYECKON O€30MacHOCTH M CAHUTAPHO-3MUAEMHUOJIOTHYECKOT0 0Iaromnoryyus: Hace-
JICHUS;

- TpodHIaKTHKA HECYACTHBIX CIyyaeB Ha MPOU3BOACTBE U NPOQeCcCHOHATIBHBIX 3a0071e-
BaHUM, CHI)KEHUE YPOBHS BO3/EUCTBUA (yCTpaHEHHE BO3JIEHCTBUS) HA PAaOOTHUKOB BPEIHBIX U
(WM) OMacHBIX MPOM3BOJICTBEHHBIX (DAKTOPOB, YPOBHEH MPOPECCHOHATBHBIX PHCKOB;

- (dopMHpOBaHHE HEOOXOAUMBIX TEOPETUYECKUX 3HAHUII OCHOB IPOILIECCOB MUIIEBBIX
IPOM3BOJICTB M NMPHOOPETEHNE MPAKTUYECKUX HABBIKOB MO MOJOOPY M pacueTy ammaparoB, He-
00XOJIMMBIX JJIs1 OCYIIECTBICHUS JAHHBIX ITPOLIECCOB.

[IpodeccrnonanbHas qesSTEIBHOCTh BBITYCKHUKOB, OCBOMBIIIUX IpOrpamMMy OakanaBpHrara
no Hanpasienuto noarotoBku 20.03.01 - TexnochepHas 6e30mMacHOCTb, COOTBETCTBYET CIEAY-
oMM npodeccnonanbHbM ctannapram: 40.117 -ITpuka3 MuHmcTEepCTBa TpyJa U COUATBLHON
3anuThl PO ot 31 okTsa6ps 2016 r. N 5911 "O06 yrBepx)aeHun npodeccuoHanbHOro CTaHAapTa
"CHenuanmcT 1mo 3K0JI0THYECKON 6€301macHOCTH (B MPOMBIIIIICHHOCTH)" .

2. MecTO IMCUMILIUHBI B CTPYKTYpPe 00pa30BaTeIbHON MPOrpaMMbl

CornacHo yuebHOMYy 1u1aHy 1o HampasieHuto noarotoBku 20.03.01 Texnochepnas 6e3-
omacHocTh AucuuiumHa «IIporeccsl u anmaparbly SBIsSETCS AUCIHUILUTMHON 0053aTeIbHON YacTH
(51.0.23).

Matepuran AMCUMIIIIMHBI OCHOBBIBAETCSI HA OMOPHBIX 3HAHUAX, YMEHUSAX M HABBIKaX Ta-
KUX JUCUUIUIMH, KaK: XUMUs, GU3UKa, IPABOBEICHUE, KOJIOIHUs, IPOU3BOICTBEHHAs] CAHUTApUs
U TUTHEHa TpyJa, IPOU3BOJICTBEHHAsl 0€30MacHOCTh. B3anuMocBsi3aHa ¢ TAKUMU THUCHUIUIMHAMU
Kak «be3omacHOCTh JKM3HEAEATENbHOCTHY, «YIpaBleHHe TeXHoc(hepHOil 0e30MacHOCThION,
«OneHka BO3IEHCTBHS Ha OKPYXKAIOILYIO Cpeay», «Maremarndeckoe MOJIEIUPOBaHUE MpoLiec-
COB B UPE3BbIYANHBIX CUTyalusax», «IloxkapoB3pbIBO3annTay.

3 KomnereHuunu o0y4awierocsi, opmupyemMmbie B pe3yjabTare

OCBOCHUSA TUCHHUILIMHBI (MOLYJIA)
B pe3ynbrare u3ydeHus AUCHUILUIMHBI 00yYarOIUIiCs JOHKEH OCBOUTh (DYHKIIUU:

TpynoBas ¢yHkusS - MOHUTOPUHT TEXHUYECKOTO COCTOSIHMSI CPEJICTB U CHUCTEM 3alllUThI
OKpy>xaromieii cpezbl B opranusanuu A/03.4

TpynoBbsie aeiicTBUS - VIcnbITaHKS CPEJICTB U CUCTEM 3alllUThl OKPYKAIOIIEH Cpeabl B Opra-
HU3aLUU IIPU BBOJE B IKCILTyaTallMIO, IOCIE PEKOHCTPYKLIUN U MOJEPHU3ALINH

TpynoBbie neMCTBUS - AHAJIU3 CPEJCTB M CUCTEM 3alllUThl OKPYKAIOIIEH Cpelibl B OpraHu3a-
LIMY Ha [IPEMET COOTBETCTBUS TEXHUUECKOU JOKYMEHTAlUU

TpynoBas ¢yuxuus - [IpoBeneHue nepuognyecKux MPOBEPOK COOJIIOIEHUSI TEXHOJOTHYe-
CKUX PEKHUMOB, CBSI3aHHBIX C 3arpsi3HEHHEM OKpY’Kalollel cpespl, B opranuzauuu A/04.4

TpynoBeie neiictBusi - KOHTpOiIb BXOJHBIX M BBIXOJHBIX MOTOKOB JUISI TEXHOJOTHYECKUX
IIPOLIECCOB B OpraHU3alun

TpynoBeie aeiictBust - OOcneqoBaHne 000pYIOBaHUS, SBISIOIETOCS HUCTOUYHUKOM 3arpsi3-
HEHUS OKPY’KaIOIEH Cpe/ibl, B OpraHU3aliu

OcBoeHne TUCUUIUIMHBI (MOYJISI) HApaBiIeHo Ha (OPMHUPOBAHUE:

VYK-1 Cnoco0eH oCymecTBIATh MOUCK, KPUTUYECKUI aHAIM3 U CHUHTE3 MH(pOpMaIuw,
IPUMEHSATH CUCTEMHBIN TIOIXOJ U1l pPELIEHMsI TIOCTABJIEHHBIX 3a/ad.

OIIK-1. CriocoGeH y4uThIBaTh COBPEMEHHBIE TCHICHIIMA Pa3BUTHS TEXHUKH W TEXHOJIO-
ruii B obnactu TexHochepHOH 0e30MacHOCTH, U3MEPHUTEIBHONH M BBIYMCIUTENLHOW TEXHUKH,
MH(POPMALIMOHHBIX TEXHOJIOTUHM NPH PELICHUH THUIIOBBIX 3a7ad B 001acTH Mpo(dhecCHOHATbHOU



NeSITeTIbHOCTH, CBSI3aHHOM € 3aIIMTON OKpYXaroIled cpelbl U obecreueHneM 0e30MacHOCTH de-

JIOBCKa.

ITIK-6 CriocobeH HCImonbp30BaTh 3aKOHBI U METOBl MATEMATHKH, €CTECTBEHHBIX, TyMaHHU-
TapHBIX U YKOHOMUYECKUX HAYK MPU PEIICHUH TPO(EeCCHOHATBHBIX 3a/1a4

Konx n nanme-

Kpurepun oneHHBaHMs pe3yabTaTOB 00yUeHHS

HOBaHWE MHIHU- i -
Kon n nanmeHoBa- KaTODA nocfn HHSKHH (H(v)
HHUE YHUBEPCAIbHOM )KeHI/II:I me TIOpOTOBBIY, 5 s 5 5
KOMITETEHIINH y p KOMIIETCHITUS TTOPOTOBEIH a30BBIA TIPOABUHYTHII
CaJIbHBIX KOM- HE Cq)opMHpo_
IICTCHIIUN BaHa)
VK-1 Cnocoben He mosxer OTau4HO
N-1yx1 Ana- Cnabo aHanu-
OCYILECTBIISITH  I1O- aHATM3UPO- Xoporio aHam- aHATM3UPYET
. | Jmm3upyer 3ana- 3UpYyeT 3a/1a-
WUCK,  KPUTHICCKHA BaTh 3aJa4y, 3UpYeT 3a/1aqy, 3a/aqy, BhIe-
4y, BBLACTIISA ee qy, BBIICIISS
aHaIW3 W CHUHTE3 BBIIEISS €€ BBIZEIAS ee 0a30- 8151 ee 0a3o-
0a30BEBIE CO- ee 0a3oBbIE
HHPOPMALIUH, TIPH- 0a30BEIE CO- BBIE COCTaBIISIIO- BBIE COCTaB-
. CTaBIIOIINE, COCTaBJISIIO-
MEHSATH CHCTEMHBII CTaBJISIIOIIHE, IUe, XOPOIIo JIAIOIIHE, OT-
OCYIIECTBIISICT e, cjrabo
MOJXOM JUIsA  pele- HE OCYIIIEeCTB- OCYIIECTBIISCT JIMYHO OCY-
JIEKOMIIO3UIIUAIO OCYIIECTBIISACT
HUS  IIOCTaBJIEHHBIX JIET JEKOM- JIEKOMITO3HIUIO HIECTBIISET
3a71a4u JIEKOMIIO3H-
3a7a4 MTO3MIIHIO 3a- 3a7a4u JIEKOMIIO3H-
LU0 3a0a4K
Jayu LIMIO 3aaYH
He moxer He pnocrarou-
NA-2yk-1 - A Ycnemso
HaXOJUTh U HO yetko | JloctatouHo
Haxoaut u xpu- HaXOJUT u
KPUTHYECKH HaXOJHUT 1 | OBICTPO HAXOIUT
THYECKH aHaJIH- KPUTHYECKH
aHATM3UPO- KPUTHICCKH 51 KPUTHUIECKH
3UpyeT UHOpP- aHATM3UPYET
BaTh HHPOp- | aHAIH3HPYET aHATM3UPYET WH-
Maluio, Heo0- “H(POPMAIIHIO,
MaIuio, Heo0- | mHbopmanmoo, | Gopmamnmio, He-
XOMUMYIO ISt HEO0OXOTUMYTO
XOJUMYIO Il | HEOOXOTUMYIO | OOXOIUMYIO  JJIs
pelIeHus Io- ISl peIICHHUS
. pelIeHus JUISL PEIICHUS | PEIICHUS ITOCTaB- o
CTaBJIEHHOM . N N IOCTaBJIECHHON
[IOCTAaBJIEHHONW | IIOCTABJIEHHOM | JEHHOM 3aa4u.
3aJ]a4uu. 3aJauu.
3aJa4u. 3a7a4H.
He moxeT | Cnabo ac- VYcnenino
Na-3 yk-1 - P JocraTouHno
paccMOTPETh CMaTpHUBaeT paccMarpuBa-
PaccmarpuBaer OBICTPO paccMart-
BO3MOKHEIE BO3MOKHEIE €T BO3MOXHEIE
BO3MOKHEIE pUBAET BO3MOX-
BapHaHThI BapUAHThI BapHaHThI
BapUaHTBl  pe- HEIE BapHaHTHI
pelieHus  3a- | pelieHus — 3a- pelieHus  3a-
HIEHUsT 3a7a4M, pelleHus 3a1auH,
Jauyd M OIe- | Ja4d, YTOOBI a4M, OIEHU-
OIIEHMBAasI X YETKO OLIEHUBas
HATh HX [I0- | OLIEHUTH  HX Basi UX JIOCTO-
JIOCTOMHCTBA U HX JOCTOMHCTBA U
CTOMHCTBA M | JOCTOMHCTBA HHCTBA U He-

HCIOCTAaTKH.

HEIOCTaTKH.

HEJIOCTATKH. 1 HEIOCTaTKH. JIOCTATKH.
He moxer
Ouenb rpa-
IpaMOTHO, He nocrarou-
MOTHO,
JIOTHYHO, HO JocratouHo
UN-4yka1 TIpa- JIOTHYHO,
apryMeHTHpPO- rpPamMoTHO, IPaMOTHO, JIO-
MOTHO, JIOTHY- apryMeHTHpPO-
BaHO JIOTUYHO, THYHO,
HO, aprymenTi- chopmupo apryMeHTHPO- | apryMEHTHPOBAHO BaHo
poBaHHO  ¢op- PMHP pry P PryM P ¢dopmupyer
BaTh BAaHO dopmupyer
MHUpYET c00- COOCTBEHHBIE
COOCTBEHHBIE dbopmupyer COOCTBEHHBIE
CTBEHHBIE CYX- CYXIIEHHUS U
CYXKJICHUS U COOCTBEHHbBIE CYXJCHUS U
JICHUsI ¥ OIEH- OLICHKH.
OLICHKH. CYXXJCHUS U OLICHKH.
ku.  Ornuuaer BeicTpo oTiu-
He otnuyaer OLICHKH. Xoporio oTinya-
(daxkThl OT MHe- qaer
N (axTsI oT Cnabo otnu- eT
HUH, WHTEpIpe- N (axTbI oT
. MHEHHH, qaeT (haKThl (aKThI OT MHe- .
Talui, OIEHOK . . MHEHUH,
HHTEpIpeTa- OT MHEHHH, HUMH,
u TJA. B pac- o . HHTEpIIpeTa-
LU, UHTEpIpeTa- HHTEPIIPETALHH, o
CYXXJCHUSIX . LU,
OLICHOK M T.J. L1, OLIEHOK OLICHOK U T.J. B
JIpyrux  ydacr- OLICHOK M T.[.
B U T.JI. B pac- paccyXIeHUsIX
HHKOB ACATENb™ | o ceysaennax | ¢ KISHUSAX | OPYrHX YYacTHU 5
HOCTH paccy Y pyrux yi pacCyXICHUAX
JIpYyTHX JIpYyTHX KOB JEATENBHOCTH |
YYaCTHHKOB YYaCTHHKOB pyT
YYaCTHHKOB
JICSITEIIbHOCTH | JACSTEIBHOCTH




N-5yk.1 Ompe- He moxer Cnabo ompe- | Xopormio onpese- VYcenemno
JeIsieT W Oolie- | ONpeeinTh JIeIIsieT 1 JsIeT orpezesser
HHUBAET TMOCIeI- Y OIICHUTH OLICHHUBAET U OIICHUBAET U OLICHUBAET
CTBUSI BO3MOX- | TOCIEICTBUS MOCIIEACTBHS MOCIIEACTBHS MOCIIE/ICTBHS
HBIX  pELICHUN | BO3MOXKHBIX BO3MOXKHBIX | BO3MOXKHBIX  pPe€- | BO3MOXKHBIX
3a1a4u peleHuit peleHui LIEHUHM 3aJayui. pelieHui
3aJa4H. 3a]1a4H. 3aj1a4H.
OIIK-1. Cmoco- He wmo- Cnabo Ycnentao
OeH Y4YUTHIBATH CO- Wl-Lomca JKET  JIEMOH- | JIEMOHCTPHUPY- JEMOHCTPUPY-
BPEMEHHBIC TEHJICH- JlemoHCTpUpyeT CTPHPOBATH er yMeHHe Xoporio me- | er yYMEHHUE
UMK PasBHTHSA  Tex- yMenHe pemars yMEHHE  pe- | pemarb  TH- | MOHCTPHPYET pemiate  TH-
HUKH WU TEXHOJIOTHIA [IaTh  THIO- | TMOBBIE 33aJa4Y | yMEHHE pellaTh | MOBbIE 3aJa4yu
B 001acTd TEXHO- THHOBH; ST | e saaum o | o ofecriede- | THTOBBIE 3ajauM | o obecriede-
chepHoii Oe3omacHo- 21?1}0 06:222:3 oOecrieucHHI0 | HUIO Oe3omac- | MO0 OOECIeUYeHUI0 | HUIO Oe3omac-
CTH, M3MEPUTEIbHOM 0e30MacHOCTH | HOCTH  4eJio- | Oe30macHoCTH HOCTH  Yello-
. | HOCTH YenoBeka
W BBIMHCTHTENbHOM | cpene obuTa- YyeloBeKa B | BeKa B Cpele | 4YeloBeKa B cCpelie | Beka B cpele
TEeXHUKH, HH(OpMa- wis ocHopao | CPEAC obura- | oOuTaHUSA OOHMTaHUS OCHO- | OOUTAaHHSA
UMOHHBIX  TEXHONO- | COBpeMEH- HUSI OCHOBAa- | OCHOBAHO Ha | BaHO Ha COBpE- | OCHOBAaHO Ha
THH TPH DEWICHMH | . ooy | HO H3 COBPE- | COBPEMEHHBIX | MCHHBIX TCHICH- | COBPEMCHHBIX
TUIOBBIX 33734 B MEHHBIX TE€H- | TEHICHIHUIX USIX ~ Pa3BUTHS | TEHACHIUAX
AX pa3BUTHA

obnactu mpodeccu-
OHAJILHOW  JIeTeNb-

TEXHUKU U TEX-
HOJIOTHIi B 00-

JIEHLIUSIX pas-
BUTHUS TEXHU-

pa3BUTHA TEX-
HUKH H TCX-

TCXHUKHU U TCXHO-
Joruii B obiactu

pa3BUTHA TEX-
HHUKH W TCX-

HOCTH, CBA3aHHOU C 1acTH TexHO KU U TEXHOJIO- HOJIOTNH B TeXHOC(bepHOI/I HOJIOTUU B
3alUMTOR  OKpYysKato- | beproit 63 ruid B obyacTi | 007acTH Tex- | OE30MacCHOCTH obmactu  Tex-
e cpeabl u obec- P TexHochep- HOCc(hepHO HochepHoit
OMAaCHOCTH .
nmeyeHueM Oe3omac- HOM Oe3ormac- | 6e30MacHOCTH 0e30MacHOCTH
HOCTH YeJIOBEKa HOCTH
He w™o-
Cnabo VYcmenHo
N-20mk-1 JKET  JTEMOH-
JIEMOHCTPHPY- Xopomo [e- | AeMOHCTPUPY-
JeMoHCTpHpYET | CTPHpPOBATH
eT YMEHHE | MOHCTPHUPYET eT YMCHHE
YMCHHE pemaTh | yMEHHE  pe-
pelmaTh THUIO- | YMEHHE pemarh | pemath THIIO-
TUTIOBBIC 33/1a4H | IIaTh THUIIOBBIC
BBIC 3a1a4H 110 TUIIOBBIC 3aaa4u BbIC 3aJ1a4H 110
no obecmeue- | 3a7a4u o
obecreyeHn0 | Mo 00ECHeUeHUI0 | 00eCIeUeHUI0
HUl0  Oe3omac- | obecrneueHuto
Oe3omacHOCTH | 06€30MacHOCTH 06e30MacHOCTH
HOCTH YeJIOBeKa | 0€30MacHOCTH
YelloBeKa B | YCNIOBEKA B Cpele | YeloBeKka B
B cpeme oOuTa- | yeloBeKa B
cpene obwuta- | oOutaHus  (mpo- | cpene obwura-
Hus (IpOW3BOJ- | cpene oOura- .
o HUS  (IIpOM3- | W3BOJACTBEHHOM, HUS  (TIpous-
CTBEHHOM, HUs  (Tpous- N N .
. . BOJICTBEHHOH, | OKpYy’)KaloIIei) BOJICTBCHHOM,
OKpY Karomiei) BOJICTBEHHO1, o .
o\ | OKpyXaromiei) | HCIOIh30BAHEI OKpY’Karomien)
HCTIOJb30BaHBI OKpYIKaromiei)
HCTIOJB30BaHbl | COBPEMEHHEIC HCTIOB30BaHBI
COBpPEMCHHBIC HCTIOJIb30BaHBI
coBpemennble | CAIIP, TemaTtu- | cOBpeMEHHbIE
CAIIP, temaTu- | cOBpeMEHHbIE
CAIIP, Tema- | ueckue mpo- | CAIIP, tema-
YECKUE mnpo- | CAIIP, Tema-
THUYECKUE TpaMMHBIE  KOM- | THYECKHE
IpaMMHBIE KOM- | THYECKHUE
MIPOTPAMMHBIE | IUIEKCHI IpOrpaMMHBIE
IIJIEKCHI IIPOrpaMMHBIE
KOMIIJICKCHI KOMIIJICKCHhI
KOMIIJICKCBI
IIK-6 CnocobeH wuc- YcnemHo Mo-
He moxer |Cmabo MoXer
IIOJIB30BATh 3aKOHBI XKET HUCIIOJIb-
N-1nke Hc- | ucnonp3oBaTh | HUCMOJIb30BATH
n METOoAbl MaTeMa- XOpOHIO MOXKET | 30BaTh 3aKOHBI
MMOJIb3YEeT 3aKO- | 3aKOHBI M ME- | 3aKOHBI M Me-
THKH, €CTCCTBCHHBIX, HUCIIOJIB30BaTh )5 METOAbI
Hbl U METOJAbBI TOAbI MaTEMa- TOOAbI MaTeMa-
TYMaHHUTapHBIX u 3aKOHBI 1 METOJBI | MaTEMaTHKH,
MaTEMAaTHKH, THKH,  ecTe- | THKH,  ecTe-
SKOHOMHUYECKUX MaTEeMaTHKH, €CTECTBCH-
€CTeCTBCHHBIX, | CTBEHHBIX, CTBCHHBIX,
HayK TP PEIICHHH €CTECTBCHHBIX, HBIX, T'yMaHU-
TYMaHHUTapHBIX | TYMaHHTap- ryMaHHUTap-
poQeCCHOHATBHBIX TYMaHHTapHBIX M | TapHBIX u
U DKOHOMHYE- | HBIX M JKOHO- | HBIX U DKOHO-
3a1a4 HKOHOMHYECKUX 9KOHOMHUYE-
CKUX HayK IpH | MHYCCKHX MHYECKHAX
HayK TpU pelle- | CKUX HayK MpU
pelleHnH Tpo- | HAyK IpU pe- | HAyK IpHU pe-
HUH TIpodeccro- | pemeHnn
(ecCHOHANBHBIX | MIEHWH TPO- | IIEHHH  IIPO-
HaJIBHBIX 3a]1a4 npodeccuo-
3ama4 (heccnonann- (heccrnonanb-
HaJIbBHBIX 3a-
HBIX 3a1a4 HBbIX 3a1a4
Jaq
NT-2nke He moxer |Cimabo MoxkeT | XOpoImo  MOXeT |YcmeurHo Mo-
YmeTs oOMeHH- | OOMEHHBATHCS | OOMEHHBATHCS | OOMEHHBATHCS XKeT OoOMeHH-
BaThCsl JIAHHBI- | JaHHBIMH, JTAHHBIMH, JTAHHBIMH, WH- | BaTbCs  JIaH-




My, wuHpopMa- | nHdopmanmeir | uHpopmarmei | dopmaruei U | HBIMH, UH-
muel u mudpo- | ¥ OUPPOBEIM | U OUGPOBBIM | IMPPOBEIM  KOH- | popmarmeidr u
BBIM KOHTEHTOM | KOHTCHTOM KOHTEHTOM TEHTOM  TOCpen- | TH(PPOBBIM
MIOCPEACTBOM MOCPEACTBOM | TOCPEACTBOM | CTBOM KOHTCHTOM
nHpopmannon- | uHGOpPMALH- nHpopmanu- MH()OPMAIMOHHBIX | TOCPEICTBOM
HBIX  TEXHOJIO- | OHHBIX TEXHO- | OHHBIX TEXHO- | TEXHOJIOTMH TpH | MH(POPMAIH-
TUM Ipu pele- | JIOTUu Ipu | JIorui IIpU | peLIeHUH IIpO- | OHHBIX TEXHO-
HUM Tpodeccu- | perieHnn peleHnu (eccHOHAIBHBIX Jorui npu
OHAJIBHBIX 3aJa4u | mpodeccro- npodeccuo- 3a1au pelIeHnu
HaJIBHBIX  3a- | HAIBHBIX  3a- npocgeccuo-
Ja4 Jau HalbHBIX  3a-
Jad

B pesynbrare u3ydeHus AUCHHILIAHBI CTYJACHT JTOJIKCH:
Suame:
- TIPHUHIHUIBI COBPEMEHHBIX METOJIOB UCCIICA0BAHMUS IIPOIIECCOB U aIlllapaToB;
- KOHCTPYKITUU W MPUHIIUITBI JEHCTBUS aIapaToB JUIs OCYIIIECTBICHUS MEXaHUYCCKHX,
THAPOMEXAHUYECKHUX, TEIUIOBBIX K MAaCCOOOMEHHBIX IPOLIECCOB;
- METOIMKY MOJCIUPOBAHHUS ITPOILIECCOB IMHIIEBHIX TPOU3BOICTB;
- (pU3UYECKYIO CYIIHOCTh M TEOPETUYCCKHE OCHOBBI OCHOBHBIX TPOIIECCOB;
- anmapaTypHO-TEXHOJIOTHYECKoe OPOPMIICHHE OCHOBHBIX IPOIIECCOB, NPHHIIUI JICH-
CTBUS allapaToB;
- METO/TbI pacueTa OCHOBHBIX IIPOIIECCOB U allapaToB.

Ymems:

- MPOBOJUTHh MaTepPHAIbHBIA U SHEPIEeTUUYECKUN pacyeT mpolecca U ONpeAeIUTh ONTH-
MaJIbHBIE ITAPAMETPBI €r0 BEJICHHUS;

- BBINOJHUTH MPOEKTHO-KOHCTPYKTOPCKHUE pacueThl OCHOBHBIX ammaparoB, OOecreuu-
BAIOIIMX JAHHBIN MPOLECC;

- TPaBUIBHO OMPENEIUTh HauboJee MPUEMIIEMYIO CXeMY TEXHOJIOTHUYECKOTO MPoIlecca;

- OIICHUBATH TEXHOJIOTHYECKYIO 3(P(HEKTUBHOCTH TPOU3BOJICTBA;

- BeIOMpaTh (hepMEHTALMOHHOE M BCIIOMOTaTellbHOe 000pyAOBaHUE, MPOU3BOJIUTH €T
pacdeT, BBIOpaTh PEKUM €r0 CTePUITN3AIINH;

- HCHOJIb30BaThb HOPMATHUBHBIE JOKYMEHTHI IPU OLEHKE, KOHTPOJIE KayecTBa U CEpPTHU-
(UKaIu CHIPHS U TIPOTYKIIUH.

Braoems:

- METOJMKOM pacueTa pa3IN4HbIX COCTABIIAIOIINX TEXHOJIOTUUECKOTO MPOIECcCa;

- HaBBIKAMH MPOBEJCHUS UCCIIECIOBAHUM pabOTHI almapaToB C LEIbI0 OMpPEIeTIeCHUs OIl-
TUMAJIbHBIX YCJIOBHI OCYIIECTBJICHHUS MPOLIECCOB B PAllMOHAIBHOM CXEME COOTBETCTBYIOLIETO
amnmapaTypHOTO 0(pOpMIICHHUS

- HaBBIKAMH 00ECMEYeHHs] TEXHUUYECKOUW IKCIUTyaTalu U 3()PEeKTUBHOTO MCIOIH30Ba-
HUS aIapaToB U MaIlH;

- CpeICTBaMH MH>KEHEPHOT0 00ECIIeUeHHU sl TEXHOIOTHUECKOTO MPOIIECCOB

- aHaJM30M YCJIOBUH M PETYIUPOBAHUS PEKUMA PaOOTHI anmapaToB pa3IMyHOTO Ha3Ha-
YEeHHUS.

3.1. MaTpuna cooTHeceHUsI TeM/pa3/1e/ioB YUeOHO JUCHMILUIUHBI (MOYJIs1) H
(popmMupyemMbIX B HUX 00IEKYJIbTYPHBIX H
npo¢ecCHOHAIBbHBIX KOMIIETEHUNI

‘ Ne ‘ Temsl, ‘ Komnerennuu




a3JeJIbl JUCIIATLINHEI
pasit et “.‘ i © Y o0mee
o % o KOJIMYECTBO
> @) = KOMIIETCHIIUH
1 Paznen 1. OCHOBHBIE 3aKOHBI TEXHOJOIMYECKHX | + + 3
MIPOIIECCOB.
2 | Pazgen 2. 'magpoMexannyeckue npoueccsl + + + 3
3 | Paznen 3. TemnnoBble nporiecchbl + + | + 3
4 | Paznen 4. MaccooOMeHHbBIE IPOLIECCHI + + | + 3
5 | Pa3gen 5. MexaHnndeckue npouecchl + + + 3
Hroro 5 5 5 15

4. CTpyKTypa M cojiep:KaHue AUCHUILTHHBI (MOTYJIs)
OO61mas TpyA0eMKOCTh AUCHHUIIIMHBI COCTaBIsEeT 4 3aueTHbIE eUHULIbI uiu 144 gaca.

4.1. O0beM IMCHUIUIMHBI M BUAbI y4eOHOH padoThI

KonngecTBo ak. yacos
110 OYHOU I10 32049HOU
Bun 3anaruii bopme dopme
oOyueHus o0y4YeHHS
5 cemectp 4 xypc
OO0mmast TpyA0€MKOCTh TUCITUTLIMHBI 144 144
KonraktHas pabota ¢ oOydaromumucs, B 48 16
T.9.
AyZIHUTOpHBIE 3aHATHS, B T.4. 48 16
Jlexum 16 6
[IpakTueckue 3aHATHS 32 10
CamocTosTenpHas padora 60 119
[IpopaboTka yuebHOro MaTepuaia mo auc-
IUIUIMHE (KOHCIEKTOB JIEKLUH, y4yeOHH- 20 40
KOB, MaTEPUAJIOB CETEBBIX PECYPCOB)
BBIHOJ'II;ICHI/IC WH/IMBUYaJIbHBIX 20 40
3aTaHAH
[ToaroToBka K TECTUPOBAHUIO 20 39
KonTtpons 36 9
Bun uroroBoro KoHTpoIIs DKk3aMeH DK3aMeH
4.2. JlekKnMOHHBIE 3AHATHS
O6beM B yacax
No Paznen aucuumniuHsl (MOys), Ounas 3aouHas dopmupyembie
- TEMBI JIEKIIUN U UX coJZIep KaHUe Q)opMa Q)opMa KOMIICTCHIIUN
o0yueHHst | oOy4yeHHs
Paznen 1. OcHOBHBIE 3aKOHBI TEXHOJIOTUYECKUX MPOLIECCOB.
1 OCHOBHBIE 3aKOHBI TEXHOJIOTHYECKUX MPO- 5 1 VK-1, OTIK-1, TIK-6

OECCOB. MOI[CHI/IpOBaHI/Ie IMPOLCCCOB U aIlra-




paros.

Paznen 2. 'unpomexanuueckue npouecchl

Mexanuueckue npoueccsl. Mzmenbuenue.
Knaccel u crenens usmensuenus. Coptupo-
Banue. [lepememuBanue. IIpeccoBanue.

1 VK-1, OIIK-1, I[IK-6

Pa3nen 3. Tennossle poneccsl

TemnooOMeHHBIE IMpOonIeCChl U allIIapaThbl

2

0,5 VK-1, OIIK-1, I[IK-6

®norauus.Cymika. CylmHOCTb Mpoliecca u
€ro Ha3Ha4YCHHUE.

2

0,5 YK-1, OIIK-1, [IK-6

Paznen 4. MaccooOMeHHBIE TTPOIECCHI

FI/I,I[pOMeXElHI/ILIeCKI/Ie IIPOLECCChI.

2 1 YK-1, OIIK-1, TTIK-6
Paznienenne HEOTHOPOIHBIX CHCTEM.
®dunbTpoBaHKE ¢ 00pa3zoBaHuEM U O6e3 oOpa- 5 1 VK-1, OIIK-1, TIK-6
30BaHMS OCAJIKA.

Paznen 5. MexaHnndeckue mporecchl

Maccoobmennbie poriecchl. [Ipomecchl 3kc- 4 1 VK-1, OTIK-1, TTK-6
TPaKIIMH, IEPETOHKU U PEKTU(UKAIUH.
Hroro 16 6

4.3. [lpakTHyecKkue (ceMUHAPCKNE) 3aHATHUS

O0BeM B "yacax
No HaunmenoBanue 3anatus Ounas 3aounas | GopmupyemeIe
dopma dopma KOMIETEHINH
o0y4yeHust | oOydeHus
Pazgen 1. OcHOBHBIE 3aKOHBI TEXHOJIOTHYECKUX MPOLECCOB.
OrmpesenieHne CKOPOCTH CTECHEHHOTO Oca-

1 XKJICHUS MapooOpa3HbIX yacTull. PacueT mpo- 4 VK-1, OIIK-1,
M3BOIUTEIILHOCTH U INIOIIAAN OCAXKICHHS OT- T1IK-6
CTOMHHKA
O3HakomiIeHHE ¢ KOHCTpYKIMeH Oypara. Pac-

2 YeT YacTOThbl BpAILEHMS, MPOU3BOIUTEIBHO- 4 VK-1, OIIK-1,
CTH M moTpedisieMoll OypaToM MOIIHOCTH IO [1K-6
3aJJaHHBIM BEIUYNHAM

Paznen 2. 'mnpomexannyeckue npouecchl
. VK-1, OIIK-1,
3 | UccnenoBanue MOJIOTKOBOM IPOOHITKU 4 K-6
. VK-1, OIIK-1,
4 | UccnenoBanue MapoBOi MEITbHUIIBI 4
I1K-6
Paspnen 3. TermoBeie nponeccsl
. VK-1, OIIK-1,
5 | TexHonoruueckuii pacueT HeHTpUPyT 4 K-6
Paznen 4. MaccooOMeHHBIE TIPOIECCHI
6 | MccnenoBanne UKIOHA 4 YK-1, OTIK-1,
I1K-6
. VK-1, OIIK-1,
7 | Pacuer GaTapeifHOro IUKJIOHA 4 K5




Paznen 5. Mexanuyeckue mporecchbl

UccnenoBanue OGapabGaHHOMH CYIIUJIKH. A . VK-1, OIK-1,
8 | Ompenenenue pasmepoB OapabaHa M MOIIHO- TK-6

CTH, Ha €r0 BPaIlICHUE B Ta30BOM CYIIIWIIKE

Utoro 32 10

[TepeveHb METOMMYECKUX YKa3aHUH 110 OCBOCHUIO JUCIUTLIUHBI (MOTYJIs ):
1. Ilpaktukym no aucuurinae «IIporeccer u ammapaTsl» A CTYACHTOB WHKEHEPHOTO (a-
KyJIbTETa OYHON W TUCTAHIIMOHHO-3a049HOU (popm 00ydeHus rmo Hanpasienuto - 200301 Texno-
cdepHas 6e301MacHOCTh, MPOPHITL - be30IacHOCTh TEXHOJIOTHYECKUX MPOIIECCOB U IPOU3BOJICTB.

4.4, JlabopaTopHble 3aHATHS
He npexycmorpeHsl.

4.5. CamocrosiTesqibHasi padoTa CTyIeHTa

Dop-
MUDY-
ouHas 3a09HAS eMBIE
dbopma dbopma KOMITe-
oOyuenns | OOY4eHHA | ropiyp
[IpopaboTka yuedbHoro ma-
Tepuana 1o AUCLUUILINHE
(KOHCIIEKTOB JICKIIHH, 4 8 VK1
Pasznen 1. OcHOBHEBIE | YUEOHUKOB, MaTepHAIOB OHK-,
3aKOHBI TEXHOJIOTH- | CETEBBIX PECYPCOB) 1
YeCKHUX MPOLIeCCOB. | BrimonHeHne nHANBUIY- 4 3 HK,-6
QIBHBIX 3JIaHNH
IloaroroBka k 4 8
TECTUPOBAHUIO
[IpopaboTka yuebHoro ma-
TepHasa 1o JUCIHUIIITHE
(KOHCTIIEKTOB JIEKIIHH, 4 8 K-1
Pasnen 2. I'mapome- | y4eOHHKOB, MaTE€PHAIIOB gH-K-,
XaHUYeCKHe CETEBBIX PECYpPCOB) 1
:
TIPOIIECCHI BrimonHenue HHIMBHAY- 4 8 TK-6
QJIBHBIX 3a/IaHUHI
[ToaroroBka k TecTUpOBa- 4 3
HUTO
[IpopaboTka yuebHOro Ma-
TepHaja 1o JUCIHAILINHE
(KOHCTIEKTOB JICKIIUH, 4 8 VK1
Paznen 3. Ternosbie YHICOHHIOB, MATCPHATIOB OIIK-
CETEBBIX PECYpPCOB)
Tponecehl BrinosiHeHUE MHIUBUTY- 1,
. 4 8 ITK-6
QJIBHBIX 3a/IaHUH
ITonroroBka k 4 8
TECTUPOBAHUIO
Paznen 4. Maccoo6- | IlpopaboTka yueGHOTO Ma- 4 3 VK-1,
MEHHBIE MPOLIECCHI Tepuala Mo JUCUUILIMHE OIIK-




(KOHCTIEKTOB JIEKIIHH, 1,
y4eOHUKOB, MaTEpUAIIOB [1K-6
CETEBBIX PECYpPCOB)
BrimonHenue WHAUBHTY-
alIbHBIX 3aJaHul
IloaroroBka k
TECTUPOBAHUIO
[IpopaboTka yyeOHOro Ma-
TepHuaa 1o JUCIUTIINHE
(KOHCTIEKTOB JIEKIIUH, 4 8

y4eOHHKOB, MATEPHAIIOB YK-1,
Pazznen 5. Mexanu- ’ OIIK-
CETEBBIX PECYPCOB)
ACCIHE TIPOTECeHt BhINoIHEHHE UHAUBUIY- 1,
4 4 8 [1K-6

aJIbHBIX 3aJaHuMI
ITonroroBka K
TECTUPOBAHHUIO
Hroro 60 119

4.6. BoinoJiHeHHEe KOHTPOJIbHOM Pad0oThI 00y4a0IIMMUCH 3204HOM GOopMBbI

[TpucTynaTh K BBIIIOJHEHUIO KOHTPOJIbHON paboThl HEOOXOIMMO I1OCIIE U3YUYEHUsI MaTe-
pHaia 1o JUTepaTypHbIM HCTOYHHKAM, YOSIUBIINCH IIyTEM OTBETOB HA BOIIPOCHI AJIsI CAMOIIPO-
BEPKH, YTO MaTepuas TeMbl YCBOECH.

[Tpu BBIOTHEHNH YIIPAXKHEHUH HEOOXOIMMO COCTABUTh ONMCAHUE IPYIIIBI BETHYNH WIN
(akTOpPOB OKa3bIBAIOIMX BO3JCHCTBHE Ha YEIOBEKAa, YKa3aTb OCHOBHbIE HOPMBI U IPaBUIIA I10
KOTOPBIM IIPOUCXOAUT ONpEJeNICHHE AAHHBIX MapaMeTpoB. [locienoBaTenbHOCTh BBINOIHEHUS
YIIpa)KHEHHUS] PEKOMEHIYETCS CIIeyIoIas:

1) laTb KpaTKyro KiaccH()UKAIHNIO, )KENATeIHHO 0 HECKOJIBKUM IIPH3HAKAM.

2) Yka3zatb croco0 BO3/CHCTBUS HETaTHMBHOTO MapaMeTpa Ha YellOBeKa M IOCIIEICTBHS
JTAHHOTO BO3/ICHCTBUS.

3) Vkazatp Texunueckyw nokymenranuto (Hopmer, TOCTeL, Peectpsl u T.1.) periameH-
TUPYIOILYIO BO3J€MCTBUE HEraTUBHOIO IapaMeTpa Ha 4eJOBEKa U yKa3aTh €ro 3aKOHOJATellb-
HYIO 4acCTb.

4) Cnenatb BBIBOJI.

5) Yka3arp nurepaTypHbIe HCTOYHHKH, HCIIOJIB30BAaHHBIC ITPU BHITOJHEHHUH 33 IaHVSL.

BeinonHeHne KOHTPOIBHOTO 33JaHUS CIIOCOOCTBYET 3aKPEIICHUIO 3HAaHUN IIPU CaMOCTO-
ATEJIBHOM M3Y4YE€HUU Kypca, a TaKXKe BbIpa0aTbIBA€T HABBIKM B PabdOTE NMPU PACCMOTPEHUHU U
OINMCaHMH HETAaTUBHBIX BO3JIEHCTBH HA 30POBBE YEIOBEKA B PE3YIbTATE €r0 KU3IHEAEATEILHO-
CTH.

Conepxxanue KOHTpoIbHOHW paboTel. CTpyKTypa paboThl BKIIOUAET B ceOsl Clexyrolne
OCHOBHBIE JIEMEHTBI B MOPSJIKE UX PACHIOIOKEHHUS:

- TUTYJIbHBIN JIUCT;

- COJIepXKAHUE;

- BBEJICHHE;

- OCHOBHasI 4acThb (OTBETHI HAa BONPOCHI 33JaHHsI COTJIACHO BapHUaHTA);

- 3aKJII0YCHUE;

- CIICOK UCIIOJIb30BaHHBIX HCTOYHHUKOB.

TumynvHoll 1ucm OIDKEH COAEPXkKATh CBEIEHUS O 00pa30BaTEIbHOM YUPEXkKAECHHH, UH-
CTUTYTE U Kadeapsl, IJie BBHIIOTHEHA KOHTPOIbHAs paboTa 1 nHbopMalus 0 00y4aromemMcs Bbl-
MOJIHUBLIETO KOHTPOJIbHOE 3a/1aHue. Ha TUTYJIBbHOM JIMCTE BBITYCKHUK CTABUT CBOIO MOATMNC.

Bo eésedenuu GopMynupyeTcst OCHOBHbIE NTOHSTHSA, L€JIb, 3aJJa4ud U UCTOPUS BO3HUKHOBE-
HUSI YIIPABIECHUS 3KOJIOrHueckuMu puckamu. CocTOsIHME 3aKOHHOCTH B cdepe skosorun. Kom-



MOHEHTHI, COCTABJISIONINE HOPMATUBHO-TIPABOBYIO OCHOBY 2KOJIOTMYECKUX PUCKOB.

B ocnosnoui yacmu wznaraercss MaTepuan Mo TeMe KOHTPOJBHBIX 3aJaHUI BHIOpaHHBIX
10 33JJaHHIO COTJIACHO COOCTBEHHOTO BapuaHTa. Coaepxkanue paboThl JOIDKHO PACKPBIBATH TEMY
3aaHusl.

B 3aknouenuu puBOAATCS 00OOIIEHHBIE WTOT, OTPAKACTCS PE3YJAbTAT BBIIOTHEHHBIX
KOHTPOJIbHBIX 33/IaHUM, MPEUIOKEHHUSI 1 PEKOMEHIALUU 10 HCIOIb30BAHUIO TOJYyYEHHBIX 3HA-
HUW B U3yYEHUU MOCJIEIYIONIUX IUCIMIUIMH, & TAKXKE UX PUMEHEHHE B MPOU3BOJICTBE.

TekcT KOHTpONbHONW pabOThl MOXKHO OTHECTH K TEKCTOBBIM JOoKyMmMeHTaM. CoriacHo
'OCT 2.105-95 "ECKJI. O6mme tpeboBanusi k TekctoBbiM qokymentaM" u I'OCT 2.106—96
"ECKJI. TexcTtoBble JOKYMEHTHI'" TEKCTOBbIE JTOKYMEHTHI MOAPA3JACIAIOTCA Ha JOKYMEHTBI, CO-
JIepKalllie B OCHOBHOM CIUIOLIHOM TEKCT (TEXHUYECKHE OMMCAHMS, PACUYEThl, MOSCHUTEIbHBIE
3aMMCKH, UHCTPYKIIUU U T.I1.), ¥ TEKCT, Pa30uThIA Ha rpadsl (crenudukanum, BeIOMOCTH, Ta0-
JIIIBI U T.I1.).

Ecnu xoHTposbHAs paboTa BBINOIHSIETCA HA KOMIIBIOTEpPE, TO TEKCT M3JIaraloT Ha OJIHOM
cTopoHe iucta opmara A4 ¢ ocTaBIeHUEM TOJICH ¢ JeBoil cTopoHB! 30 MM, ¢ mpaBoi 15 Mmwm,
cBepxy u cHuzy no 20 mMm. Ecnu BbIONHSAETCS OT PYKH, TO JOMYCKAETCs HamMcaHue padoThl B
0OBIYHOH TeTpaau UMEIOLIYI0 pa30UBKY — KJIETOUKA.

A03a11bl B TEKCT€ HAUMHAIOT OTCTYIIOM, PaBHBIM 15-17 mm.

[Tpu opopmieHUN KOHTPOJIbHON paboOT ¢ NPUMEHEHUEM KOMIIbIOTEPHOM TEXHUKH HAabOop
TEKCTa MOXKHO OCyIIecTBIAThH mpudTom "Times New Roman" pasmepom 14 ¢ untepsaiom 1,5.

JomyckaeTcsi KOMMPOBAaHUE PUCYHKOB M3 KHUT. PUCYHKM NTOJDKHBI OBITh M300pa’keHbI
YETKO, JKEJIATeIbHO OTPEIaKTHPOBAHHbIC B IIPOrpaMMHBIX mpoaykTax CorelDraw, Photoshop.

OrneyaTku, ONMUCKU U TpaUUecKue HETOYHOCTHU, OOHAPYKEHHBIE B MPOIIECCE BHITIOJIHE-
HUSL palbOTHI, TOMYCKAETCSl UCTIPABIAThH 3aKpAIlIMBAaHUEM TEKCTOBBIM KOPPEKTOPOM M HaHECEHU-
€M Ha TOM K€ MECTE UCIIPaBJICHHOI0 TeKCTa (rpapuxm).

[ToBpexaeHust TUCTOB, TOMAPKU U CJIEJbl HE MOJTHOCTHIO YJAJICHHOTO MPEXKHEro TeKCTa
(pucynka) He momyckaercsi. OObeM OCHOBHOW YacTH padoThl — MpuoOIu3uTensbHo 20 cTpaHwMII.
O06bem 3akmoueHus 1-2 cTpaHuIIbL.

Hywmeparus cTpanHui AomKHA ObITH CKBO3HOI: MEPBOM CTpaHUIIEH SBIISETCS TUTYJIbHbBIN
JIUCT, BTOPOM — CO/IepaHUe, TPETbe — OTBETHI Ha BONpPOChl. HoMep CTpaHUIIbl IPOCTABISAIOT B
npaBoM BepxHeM yriy. Ha crpanuiie 1 (TUTYIbHBIN JUCT) HOMEP HE CTaBAT.

4.7. Conep:xkaHue pa3/aejioB IMCHUIIMHBI

Paznen 1. OcHOBHBIE 3aKOHBI TEXHOJIOTHYECKHUX MPOIECCOB

3az[aq1/1 AUCHUIIIMHEIL, €€ COACPIKAaHUC U POJIb B (I)OpMI/IpOBaHI/II/I crieguaaucTra.

PazButne Hayku o mporeccax u anmnaparax. Kimaccudukamus mpoieccoB. AHaJIU3 MpoTe-
KaIOIIMX B MUIIEBBIX MPOU3BOJICTBAX MPOIECCOB. 3aJauu MO CO3AAHHUIO dHEpropecypcocoepe-
TaloIIInX IMUIIIEBBIX TGXHOJ’IOFI/Iﬁ, OKOJOTNYCCKHU YHUCTHIX U 6G3OTXO,ZIHI)IX HpOI/ISBO)]CTB. MeTO,Z[I)I
U NIPpUHOUIIBI MOACTIUPOBAHUSA ITPOICCCOB U aAIllIapaTOB.

Paznen 2. 'mapomMexaHuvecKue MpPoumecchbl

2.1. OcHOBBI THAPABJINKH

I'mapocratuka. Cxmkaemble XKuakocTH. ['mapocratudeckoe masnenue. Juddepeniu-
aJbHBIE YPABHEHUS )KUAKOCTH Dilsiepa. OCHOBHOE ypaBHEHHE IMAPOCTATUKH.

I'mpponunamuka. Bs3kue n HEBSI3KME JKUIKOCTH. BA3KOCTH KUAKOCTEN M ra3oB. 3aKOH
Helotona. /luHamMuyeckuil 1 KMHeMaTudeckuil Kod((UIMEeHThl BS3KOCTH. BiusHus temme-
paTypbl U JABIEHUS Ha BA3KOCTb JKMAKOCTEM M Tra30B. JIMHEWHOCTH OJHO3HAYHBIX XUMHKO-
TEXHUUYECKUX (PYHKIIHH.

Pexxumbl qBUKEHUS BSI3KOW KUJKOCTH. DKBUBAJICHTHBIN IUaMeTp. YpaBHEHUE pacxoja.
VYpaBHEHHUE CIUIOUIHOCTH MM HEPa3pbIBHOCTHU NoToKa. JuddepenHnpanbHble ypaBHEHUS IBUXKE-



HUSI HEBSI3KOM U BA3KOM JKUJIKOCTH.

VenpHas MexaHu4deckasi SJHeprus notoka. CTaTU4eCKU U JUHAMUYECKUIM HAllophl U UX
u3Mepenue. CpelHss U MakCUMajbHasi CKOpPOCTH MoToka. Teopema bepHynnu aJis HEBSI3KOH U
BSI3KOM HEC)KUMaeMoU KuaKocTH. [Ipunoxxkenus Teopemsl bepHyim.

Omnpeznenenue pacxoia YHEPIUU HAa TPAHCIIOPTHPOBAHUE KHUJIKOCTEH U ra3oB MO TPyOaM.
BriBon1 (hopMyIibl CONTPOTUBIEHUS MPU JIAMUHAPHOM PEKUME.

[Tonobue duzmueckux siBneHWi. OCHOBHBIC MOHITHS W ONPEICICHUS. YCIOBUS OJIHO-
3HayHOCTU. KOHCTaHThI 1m0/100MsI, MHBAPUAHTHI MOI00US, CUMIUIEKCHl U KOMIUIEKCHI MOJ00US.
BbiBoa KpuTEpHEB r’MAPOAUMHAMUYECKOTO 110400, MeTos aHanu3a pa3MepHOCTEN.

O06o0mmenHas kpurepraibHas (Gopmyna s omnpeiesieHusl MOTepu Hamopa Ha TpEHHe.
CormnpoTHuBiIeHUE TPEHUS B IIaJKUX U IIEPOXOBaThIX TpyOax. [loTepst aBieHus: Ha MpeogoieHre
MECTHBIX CONPOTUBIeHMI. Pacuet TpyOorpoBo 0B

I'mppoaviHamMuKa €105l 36pHUCTBIX MaTepruanoB. HermoaBukHbIN CiI0M. B3BeleHHbIN ClIoi
(xunsinmid, nceBaooxmkeHHbIN). [THeBMoTpancnopT. ConpoTUBIEHUE CIOSI 36PHUCTOrO MaTe-
puana. CkopocTh nceBaookmkeHus. OCHOBHOE ypaBHEHUE JABMXKEHUA Tena B cpene. CKOpocTh
BUTaHUS. CKOPOCTh OCaXICHUSI.

2.2 Ilepememenue xxkuakocrtei (Hacochl). Kinaccudukanusa Hacocon

[TopmneBsie Hacocel. Hacockl mpocTOro 1 MHOroKpaTHOro Aeicrsus. JluarpamMmma noja-
gy Hacoca. [IpenenbHas BbicoTa BcackiBaHus. [lorepu Hanmopa Ha NMpeoAOIeHUE CUIIBI MHEPLIUH.
Bo3aymnsle konmaku. MuaukaropHas auarpamma. OOImas xapakTepUCTHKa IMOPIIHEBBIX HACO-
coB. KOHCTpYyKIIMM NOPIIHEBBIX HACOCOB. JleTay MOPIIHEBBIX HACOCOB.

Poropubie Hacochl. LleHTpoOexHble Hacochl. YpaBHeHue Dinepa. IIpenenbHas BbicoTa
BcaceiBaHus. Dopmyibl IponopuuoHanbHOCTU. Paboune, xapakTepucTUku HacocoB. Pabora
LEHTPOOEKHOr0 Hacoca Ha ceTh. IlapamenbHoe M MOCIENOBaTEIbHOE COEIMHEHHE HACOCOB.
MHuoroctyneHuarbie Hacochl. KOHCTpyKIMM LEHTpOOEKHBIX HacocoB. CpaBHUTEIbHAs OLEHKA
LEHTPOOEIKHBIX M MOPIIHEBBIX HACOCOB, BUXpEBbIe Hacochl. OceBble (IPONeUIepHbIE) HACOCHI.

YCTpoCTBO 111 OMEIIEHUS KUIKOCTEN IMOCPEACTBOM I1apa, BOABI U CKATOTO BO3yXa
(raza). [TapoctpyitHble Hacockl. BogocTpyiinbie Hacocsl. MoHTexto. ["aznudTer. CugoHsl.

2.3 IlepemenieHue U cxKaTHE TA30B

Knaccugukarus MammH Juist cxaTus 1 nepeMeleHus ra3oB. [lopiiHeBbie KOMITPECCOPHI.
WnaukatopHas quarpamma kommnpeccopa. Koadduuuent nogauu u npenen cxatus. MHOrocry-
HeHyaToe cxaTtue. MomHocTh, notpedisemas komrnpeccopoM. OCHOBHBIE THIIBI U KOHCTPYKLIUU
MOPUIHEBBIX KoMIipeccopoB. TypOokommpeccopbl. XapakTepucTuka TypOokoMmpeccopos. Pas-
BuUBaeMoe naBieHne. OCHOBHBbIE KOHCTPYKIMH TypOokomrpeccopoB. CpaBHUTEIbHAs OLIEHKA
MOPUIHEBBIX KOMIIPECCOPOB U TYpOOKOMIIPECCOPOB U 00IaCTH MX NMPUMEHEHMs. BakyyMm - Haco-
cbl. OCHOBHBIE KOHCTPYKIIMH: MIOPIIHEBIE, POTALIMOHHBIE, BOAOKOJIBIIEBBIE U MACIISHBIE, BOAO-U
napoctpyitasle. Bentunsatopsl. LlenTpobexxuble BeHTHIIATOPHI. Paboune xapakrepuctuka. Oce-
BbIE BEHTUJISATOPHI.

2.4 Pa3esieHue KUAKUX HEOJJHOPOAHBIX CUCTEM

HeoaHopoaHbIe CHCTEMBI B MUAIIEBON MPOMBIIUICHHOCTH, HX XapaKTEPUCTHKA U KIIACCH-
dukanus. Metoas! pazaenenus. O6mue TpeboBaHMs, TPEICTABIAEMbIE IS pa3IeICHUS KUIKIX
HEOTHOPOAHBIX cucTeM. Ocaxnaerne. OcoOOEHHOCTH pacueTa Mpolecca OCHAIIECHUS B KUIKOH
cpene. Tumbel OTCTOMHUKOB, UX XapaKTEpUCTHKa W oOyacTh npuMeHeHus. OcaxaeHue B Ioie
eHTpoOeKHBIX cuil, OCOOEHHOCTH pacueTa CKOPOCTH OCaXICHHs. [ UIPOIMKIOHBI, O0COOCH-
HOCTh MX pacyera, HeHTpU(YTU U cemaparopsl, ux kKiaccudukaius. OCHOBBI pacuera LEHTPH-
byru: neHTpoOexHas cuia, (akTop pa3aeseHH s, MPOU3BOIMMOCTE, Ta0APUTHI, PACXO]] YHEPTHUH.

Tumnbl neHTpUQyr, UX XapaKTEPUCTHKA U 00IaCTh NMpUMeHeHHUs. OTCToiHbIe HeHTpUdy-
ru. [TyTH MOBBIIICHNUS TEXHUKO-IPKOHOMUYECKUX MTOKa3aTese HEHTPUPYT.



OunpTpoBaHue. TUNBl QUIBTPAIMOHHBIX MPOIECCOB U 001acTh MpuMeHeHHs. OCHOBBI
teopun ¢uisTparmu. Pexxumbl ¢unsTpanmsa. Meronsl pacdera mpouecca (uibrparun. Cko-
pocthb punsTpamn. Koadduunent gunbrparmu n meroasl ux ompenenenusi. Pacuer ¢unbrpa.
Knaccudukamust GpunbTpoB I )KUAKUX cUcTeM. Tumbl GUIbTPOB, MX XapaKTepHCTHKa U 00-
nacte mnpumeHeHus. Llentpudyrun ¢uipTpyromero Ttuna. I[lyTd TMOBBIIEHHS TEXHUKO-
HSKOHOMUYECKUX MOKazaTeJel (QMIBTPYIOUIMX YCTaHOBOK. YIbTpadmibTpanys U 0OpaTHBIA oc-
mMoc. OcHOBBI Teopuu mpornecca. llomynponunaemsie s yapTpaduiIbTpanud U 0OpaTHOTO
ocMmoca. OunpTpyromue s1eMeHTsl. CxeMbl MeMOpaHHBIX anlapaTtoB W ycTaHOBOK. [Ipaktuue-
CKO€ MPUMEHEHHE yIbTPAdMIbTPALUU U 00PATHOTO OCMOCA B TUILEBOM MPOMBIIIIICHHOCTH.

2.5 Pa3jesieHue ra3oBbIX HEOAHOPOJAHBIX CHCTEM

Ocaxaenue B rpaBuTalliOHHOM Moje. Cuiibl, 1eCcTBYIONME Ha yacTully. Pacuer ckopo-
CTH OCAXKAEHUS U aHAIM3 [1apaMeTPOB, €€ OIpelia NeluX, IPU Pa3IuUHbIX PeKUMaX OCAKACHUS.
OtcToliHble KaMephl, UX XapaKTEepUCTUKa U OCHOBBI pacuera. Llukinonsl. Pacuer ckopoctu oca-
MKJIEHUS B I10JIe LIEHTPOOEKHBIX CHJI MPU PA3IMUYHBIX PEXKUMAX OcakJeHMs. KuHeTuka IMKIOH-
Horo mpouecca. Ilman pacdyera nukiiona. OmpeneneHue MPOJOJDKUTEIBHOCTA TPEObIBaHUS B
LIUKJIOHE, radapyuTOB ammapara, pacueT TUApPaBINnYECKUX COIPOTHBIIEHUH, BEIOOp BEHTUIISATOPA U
OIpe/ieNIEHUE pacxo/ia SHEPTUH.

O¢ddexkTnBHOCTH pabOTHI LUKIOHA U BBIpAXKEHUE €€ B KpuTepuaiabHoi (opme. Ilytu mo-
BhIeHUS 3 PeKTHBHOCTH pabOTHI MKIOHA. THITEI IMKIIOHOB. baTapeiiHple IMKIOHBI M OCHOBBI
ux pacyera. ['mapaBiuyeckue npuieocaauTeNny. TUIlbl annapaToB, UX XapaKTepUCTUKA U 00JacThb
npuMeHeHusd. @uibTpel. Tumnbel GUIABTPOB, UX XapaKTEPUCTUKA U 001ACTh MPUMEHEHUS. DJeK-
TpoduibTpbl. PU3NYECKre OCHOBBI JIEKTPOOCAKICHUS. THUIBI 3JIEKTPOPHIBTPOB, UX XapaKTe-
PHUCTHKA, TIPABUIIO OOCITYKHUBAHUS U 00JIaCTh puMeHeHs. OCHOBBI pacyeTa JIeKTPO(UIBTPOB.

2.6 IlepememmBaHue B KMJAKUX Cpeaax
Hpouecc NepeMecuInBanys B HHIHGBOﬁ IMPOMBIINIJICHHOCTH. NHTEHCUBHOCTE U B(I)(beKTI/IB—
HOCTH HCpGMGHH/IBaHI/IS[. TGXHOJ'IOFI/ILIGCKI/IG CHOCO6BI HepeMeHII/IBaHI/IﬂZ ITHEBMAaTHYECKOC, HI/Ip-
KYJEIPHOC U MEXAaHUYCCKOC.
KpI/ITepI/IaHI)Haﬂ 3aBUCUMOCTDB IJIA BBIpa)KeHI/Iﬂ MOIITHOCTU MEXAHUYCCKUX MCHIAJIOK. Pa-
60“II/II\/‘I 158 HyCKOBOﬁ NEepuoabl IMECPEMCIINBAHNA. Tuner arraparoB, MPUMCHACMBIX IJISI MEPEME-
IIIMBAHUA.

Paznen 3. TemioBble npoueccol

3.1 ocHOBBI TemIONEepPeaAYH

TennomnpoBonHocTs. 3akoH Pypwe. Koapdunuent tennonpoBonHoctu. Auddepenuu-
aJbHOE YpPAaBHEHHE TEIJIONPOBOJAHOCTH. TeIIONPOBOAHOCTh OJHOCIOMHOW M MHOTOCIOWHOM
CTEHOK. 3aKOH HEeCTallMOHapHOW TerIonpoBoAHOoCTH. Kpurepun teruioBoro mnogobust buo,
®dypbe u 6e3pazMepHast TeMiieparypa.

Mertoap! pacuyera HeCTallMOHAPHOTO TeriooOMeHa. KOHBEKTUBHBIN TemiooOMeH. 3aKoH
Herotona. luddepennmanbuoe ypaBHeHHE KOHBEKTUBHOTO TerjoooMeHna. Kpurepuu teninoBoro
noJ00US M CBSI3b MEXKJy HUMH, TEIJIOOOMEH IPU M3MEHEHMM arperarHoro COCTOSIHHS >KUAKO-
ctu. Teruonepenaya B KUMSAIINUX SKAJKOCTIX U MPU KOHACHCAIIUN TapOB.

OcHOBHBIE ypaBHEHUS Teruionepeaayn. JBrxkymias cuiia TEMIOBbIX MPoIeccoB. Brruuc-
JIHUE CpeJHEW pa3HOCTU TEeMIEepaTyp UIM MPSMOTOKA, MIPOTUBOTOKA, MEPEKPECTHOTO U CMe-
IIaHHOTO TOKOB TeruioHocutenel. Koadduiment tennonepenaun u TepMUUECKUE CONPOTUBIIE-
HUSL.

TemioBoe M3ydyeHUE, OCHOBHBIE NMOHATHS. TeruionsimydeHue razoB. Pacuer myuucToro
TEII000MEHa.

3.2. HarpeBanue, oxJia:kaeHue, KOHAEHCALMS



3HaueHue TEII000MeHa npu OCYIMICCTBJIICHUN NHUIICBLIX TCXHOJOTMYCCKUX ITPOLCCCOB.
[Ipenenbl NpUMEHAEMBIX TEMIIEPATyp ¥ BEIOOP COOTBETCTBYIOUIETO TEIUIOHOCHTEINS M OXJIaXK/1a-
IOILIETO areHTa.

HarpeBanue BoasHeiM mapoMm. HarpeBanue tomounsiMu razamu. HarpeBanue nmpomexy-
TOYHBIMH TCIINIOHOCHUTCIIIMU. HarpeBaHI/Ie SJICKTPUYCCKUM TOKOM.

OxnaxieHne Booi, BO3LyXOM U JIbJIoM. KoHIeHCays: TOBEPXHOCTHAS U CMEILICHHUSI.

Turbel KOHAEHCATOPOB, IMPUMEHSAEMBIX B NMILEBOM NPOMBINIIEHHOCTH. Pacuer moBepx-
HOCTHOTO KOHJIEHCATOpa, KOHJICHCATOPOB CMEIICHHs (IPSIMOTOYHBIX M MPOTHBOTOYHBIX). Oco-
OEHHOCTH pacyeTa KOHIACHCATOPOB CYyOJIIMMAIIMOHHBIX YCTaHOBOK.

3.3 Temsi000MeHHas anmapaTypa

OcHOBHBIC TPUHIMIIBI KJIacCU(UKAIUU TEII000MEHHBIX amnmaparoB. PekymepaTuBHEbIE,
pereHepaTUBHbIE U KOHTaKTHbIE TEIUIOOOMEHHUKU. XapaKTePUCTUKA TEMJIOHOCUTENIEH U OCHOB-
HBIX TUIIOB TEIUIOOOMEHHBIX allapaToB.

TennooOMeHHHUKH: ra30Bble, TAPOBbIE, BOJASHBIE ¢ NPUMEHEHUEM BBICOKOKHUIIAIIUX Tel-
JIOHOCHUTEIIEH, ¢ UCTIONB30BaHMEM AJIEKTPOIHEPTHH, OCHOBHBIE TUIIBI TEIJI00OMEHHUKOB. OCHO-
BbI pacueTa TEeIUI00OOMEHHBIX anmnapaToB. MaTepuaiabHbIi U TEMI0BOH pacueT. Onpenenenue Ko-
3 GUIMEHTOB TEIUIONEepelaud B TETNIOOOMEHHBIX armaparax, BIOOpP CKOPOCTH pabouux Te,
OIpEeICIIEHNE TEPMHUUECKUX CONPOTHUBIICHUN M T.O. OmnpenencHue cpeaHed pasHOCTU TeMIepa-
Typ NpU KOHJEHCALIUM, UCTIAPEHUH U KUIIEHUH, CPEJIHSAS Pa3HOCTh TEMIEPATYp MPHU MPSMOM TO-
K€, IPOTUBOTOKE, CMEIIAaHHOM TOKe. [ napaBiIuyeckuii 1 MEXaHUYECKHM pacueT Tem1000MeHHO-
ro amnmapara. JHepreTuueckuii u skcepretu- yeckuit KIIJI Temmooomennoro anmapara. [lytu
MHTEHCU(UKALIMY [TPOLECCOB TEIJI000MEHa U MOBBIIIEHUE TEXHUKO-3KOHOMUYECKUX IOKa3aTe-
nen.

TeruioBas U301, XapaKTEPUCTUKA TEIUIOBBIX M30JILMOHHBIX MAaTEpUalIOB M PacyeT
W30JSIIUAN. DIEKTPOPU3UUECKUE METOJIBI 00pabOTKH MUINEBBIX MPOIYKTOB - HArPeB B AJIEKTPO-
MarHuTHOM ToJie - uH(ppakpacHoe obiyuenue, Bo3aeiicteue nons BU u CBY, komOnHupoBaH-
HbIE METO/IBI.

3.4 BoinapuBaHue U BbINIAPHbIE ANNAPATHI

[TpuMeHeHrEe TPOLECCOB BBHIAPUBAHUS B MHIIECBOM MPOMBILILIEHHOCTH. TeopeTndeckue
OCHOBBI BbIapuBaHus. Pu3zndeckue CBOMNCTBA paCTBOPOB U U3MEHEHUE UX B IPOLIECCE BBINAPU-
BaHusA. OTHOKOPITYCHAsl BhINIapHAasl YCTaHOBKA. MaTepHuaibHbIM U TEIJIOBOM pacdeT. Brimapusa-
HHUE B BaKyyMe U IIOJ JaBJIeHUEM. MHOTOKOpIyCHasl BbIApHas YCTaHOBKA, €€ YCTPOWCTBO U
IIPUHLINI JEHCTBUS.

Cxema paboThl MHOTOKOPITYCHOH BbIMapku. CamoucnapeHue B IpsIMOTOYHOM BhITApHOM
yCTaHOBKe. PacueT MHOTOKOPITYCHO BBINApHOM ycTaHOBKH. OmpenenaeHne TeMnepaTypbl K-
YEeHUs pacTBOpa, TEMIIEpaTypHbIE NOTEPH B BHIIAPHOW YCTAHOBKE, pacdeT pacxoja IPEeroIlero
napa, pacuer ko3¢ (uIMeHTa TeMIO0Nepelaud B BEIIAPHBIX YCTAHOBKAX C yYETOM Iepenajia TeM-
nepaTyp Ha IUICHKEe KOHJIEHCaTa, pacdeT IOBEPXHOCTH Harpesa. BeiOop uncia Kopmycos.

OCHOBHBIE TEXHHKO-DKOHOMHUYECKHE XapPAKTEPUCTUKU BBIIAPHOW YCTaHOBKU. OCHOBHBIE
THUIIBl BBINApPHBIX allapaTroB. BeimapuBaHue B TOHKOM IIeHKe. MeTO/bl MOBBIMIEHHSI CKOPOCTH
LUPKyIsUuu. BelapHble anmapaTsl ¢ IPUHYAUTEIBHON LHUPKYJIsALUEH pacTBopa. BreinmapuBanue
C TEIUIOBBIM HAacocoM. IIyTH MOBBIIMIEHUS TEXHMKO-I)KOHOMHMUYECKUX IOKa3aTejel BBINapHbBIX
YCTaHOBOK.

Pa3nen 4. MaccooOMeHHBbIE ITPOLECCHI
4.1 MaccooOMeHHBbIE POLECChl B MMIIEBOH NPOMBIIIIICHHOCTH
OcHOBHI Teopuu MaccooOMeHa. MexaHu3M MaccooOMmeHa. MaccooOMEH B TEXHOJIOTHYE-
CKHUX Mponcccax MUIICBBIX IMPOU3BOACTB. MacconepeHoc B MMIICBLIX MMPOAYKTAX U MaTCpHaJIax.
[TumeBbie MPOAYKTHI KAK MHOTOKOMITOHEHTHBIE U MHOTO(a3HbIe cCUCTEMBI. [Ipumenenne



npaBuiia ¢a3 i aHanusa mnpoueccoB Mmaccooomena. Koadduuuentsr MaccooOMeHa u maccorie-
penaun. Koaddurnuent macconeperoca u ABMKYIIHE CHIBI mporiecca. Kunernaeckue kodddu-
[IUCHTHI B YPAaBHEHUSAX MAcCOIEpEeHOca.

JuddepennmanbHoe ypaBHEHHE MacCONEpeHOca M ero KpaeBble yciaoBus. OOmmid BHJ
pemienns ypaBHeHHs. [lomoOue TemaoBbIX U MaccoOOMEHHBIX mpoueccoB. Auddysnonnsiii un
MosapHbIA niepeHoc. Konnenrpanuonnas auddysus u repmoauddysus. narpaMma paBHOBe-
cusi. OcOOEHHOCTH MEPEeHO0ca B CUCTEMAaxX: TBEPIIOE TEJIO — KUAKOCTh; TBEPJOE TEJIO — T'a3; KU/-
KOCTb - )KUAKOCTb. COBpEMEHHBIE METO/Ibl HHTCHCU(HKAIIMY MAacCOOOMEHa.

4.2 CopOuuOHHbBIE MPOLECCHl U ANNAPATHI

ITponecc abcopOuK M NPUMEHEHUE €ro B MUIIEBOM NpoMblIIeHHOCTH. Hensorepmuye-
ckasi  abcopOIusi, MHOTOKOMIIOHEHTHast abcopOums. [Ipoueccs! agcopOyy 1 NpUMEHEHUE UX B
HUILEBOU IPOMBIIIICHHOCTH.

N3orepmsl copOiun u necopbunu. Metox rpaduueckoro pacdera, COpOIUOHHBIX MIPO-
neccoB. OCHOBHBIE THUIBI a0COpOEPOB U a/copOEpoOB, XapaKTEPUCTUKA allllapaToB, MpPUMEHsE-
MBIX B THIIEBOM NPOMBIIUICHHOCTH. PereHepanmst moriortureneid. Ilytm wmHTeHCHUKanmum
COpPOLIMOHHBIX MPOLIECCOB.

4.3 JKCTparupoBaHue M IKCTPAKTOPHI
IIpoueccsl 3KCTpakIMK B MUIIEBOM NMPOMBIIIIIEHHOCTH. MeXaHu3M KCTPAKIUU B CUCTE-
Me TBepAoe Telo - )KUuAKocThb. Jnddy3snonnas teopus skcTpakiuu. MareMaTHUeCKOe OIMCaHue
nporiecca dKcTpakuuu. Kosddunmentsl BHEIIHEH 1 BHYTpeHHEH MU (Gy3UH 1 METOMIBI HX OTIpe-
nenenus. BousHue tepmonud¢y3un Ha npouecc 3KcTpakiuuu. KOHCTpyKLUs SKCTPAaKTOPOB U
METO/BI pacyera, MaTepHUaIbHbIN U TEIUIOBOWOAIAHCHI, ONIPE/IeSICHIEe OCHOBHBIX pa3MEpOB arra-
patoB. IlyTn noBbIIEHNS TEXHUKO-3KOHOMHYECKHX IIOKA3aTeJIel IKCTPAKTOPOB.

4.4 OCHOBBI BJIATOKHHETHKHU

[IpumeHeHne ypaBHEHUH MaccOOOMEHa K MepeHocy Biard BHYTpH marepuana. Cranuo-
HapHOE U HECTAallMOHApHOE IoJie Biarocojiepxkanus. GopMbl CBS3HM ¢ MaTepHaIoM, UX (HU3UKO-
XUMHUYECKHE U SHEPreTUUYECKHE XapaKTEepPUCTUKU. AJCOPOLIMOHHAS, KaMWUIApHAs U SHTPOMHI-
Hasl CBSI3H.

Koadpounument nud¢ysun Biarn B MaTepuase U €ro 3aBUCUMOCTb OT BJIQKHOCTH U TEM-
nepaTypbl. SIBI€HHE TEpMOBJIArolnpoOBOJAHOCTH, €ro (pU3HUECKass CYIIHOCTh U MaTeMaTH4YecKoe
onucanue. [lytu nHTEeHCUpUKAIIMK TepeHoca Biaru BHyTpU MaTepuaa.

4.5 IIpouecchl CYyIIKH U CYIIWJIbHbIC YCTAHOBKHU

[Iporecchl cymky B MUIIEBON MPOMBIIUICHHOCTH. OCHOBHBIC MPOOJIEMBI TEOPUU U TEX-
HUKU cylIKH. COBpEMEHHBIN 3Tan pa3BUTHSA HaykH O cymike. Cylika Kak IPOLECC pa3/IeleHHUs
¢da3 B ycIOBHSIX B3aUMOJICHCTBUS BHEIIHUX M BHYTPEHHUX Mosieid. MeTonbl 00e3BOKUBAHUS U
IIPUMEHEHNE UX B 3aBUCUMOCTH OT CBOMCTB ITPOJyKTa U SHEPTUH CBSI3U BJIaru ¢ MaTepuajioMm.

[TapameTps! BiaxHoro Bo3ayxa. J-X nuarpamma. OCHOBBI CTaTUKHM CYLIKH: aHAIINA3 H30-
TEpMbI COPOIIMH U JecOpOLIMY, PAaBHOBECHAS BIIAXKHOCTb, TUAPOCKOMMYECKAs BIaKHOCTh, THCTe-
pe3uc copOLnu U AecOpOILUH U €T0 MPaKTUYECKOe 3HAYeHHE, TePMOJAMHAMUYECKUE XapaKTepH-
CTHKH BJIa)XKHOT'O MaTepuaa.

OCHOBBI KMHETUKH CYIIKU. KpUBBIE CYIIKH, CKOPOCTh CYIIKH U TEMIIEpaTypHbIE KPUBBIE.
XapakTepHuCcTUKa OTIEIbHBIX MIEPUOJOB MIPOLEcca CYIIKH. Y PaBHEHMSI KPUBBIX CYILKH JUIsl IIEp-
BOT'O M BTOPOI'O MEPHO/IA.

KpaeBble ycioBusi U METOAUKA pelIeHUH Tu(QepeHIMaIbHOr0 ypaBHEHHs BIIAronpo-
BOJHOCTH JJIsl BTOpOro nepuoza cymku. KoagphuueHT cymku 1 MEeToIbl €ro onpeaeneHus, Ku-
HETHUYECKHUH pacueT MpoLecca CYIIKH.

N3MeHeHune CTpyKTypHO-MEXaHMYECKUX CBOMCTB MAaTEpHUAJIOB B Mpoliecce CyIKu. MeTo-



JIbI 000CHOBAHHS ONTHUMAIILHOTO PEXKHIMa MPOILIECCOB CYIIKH.

OCHOBBI MHXEHEPHOI'O0 pacyeTa CYIIWJIbHBIX YCTAHOBOK. TE€pMOIMHAMUYECKHI aHan3
cymku B J-X amarpamme, MOCTPOSHUE B HEH MPOIIECCOB, MPOUCXOAAIUX B Kajmopudepe u cy-
HIMJIBHOM Kamepe. BapuaHThl CyIIMIBHOTO Mpolecca, UX aHAIWTUYECKU U rpadoaHamIuTHde-
ckuit pacuet. DHepreruueckuit KI1/] cymmiabHo# ycTaHOBKH.

HoBsle MeToabl cymiku, ux (pusnueckas CylHOCTb: KOHBEKTHBHAS CYIIKA B MCEBIO0XKH-
JKEHHOM, KHUIIAIEM, (POHTAaHUPYIOIIEM, BUXPEBOM CJIO€ M BO B3BEIICHHOM COCTOSIHHH, CYIITKa
uH(ppaKpacHBIMHU Jy4aMH, CYIIKa B 3JIEKTPUUYECKOM I10JI€ BHICOKOM M CBEPXBBICOKOM 4acTOTHI,
KOMOWHHUPOBAHHBIE METOJIbI CYIIKH, MEHOCYIIKA, CYIKa CyOJMMaliuei, akyCTUYecKas CyIIKa.
KonTakTtHsiii Biarooomen. OreHka SKOHOMHYECKOH 3(()EKTUBHOCTH U MyTH MOBBIIICHUS TEX-
HUKO-3KOHOMHUYECKUX MOKa3aTesIeil CyIMIMIbHBIX YCTaHOBOK. OCOOEHHOCTH CYIIKH B KOHAMUIIMO-
HUPYEMBIX [TOMEILIECHUSIX.

4.6 IIpouecchl MEPErOHKM U NMEPEeroHHbIE annmaparbl

ITonsrue o Impouecce NUCTHIIAINH. I[I/Ial"paMMbI (baBOBOFO paBHOBECHUA IJIA 6I/IHapHBIX u
MHOTOKOMIIOHEHTHBIX cMeceil. IIporeccel meperoHkn u peKTu(UKaluy B MHUIIEBOW HMPOMBIIII-
seHHocTH. OCHOBEI TCOPHUHU IICPCTOHKH. KJ'IaCCI/I(I)I/IKaLII/IH pa3sacIICHHbIX CMeceﬁ, OCHOBHBI€ 3aKO-
HbI [ICPETOHKHU.

KJ'IaCCI/I(bI/IKaI_[I/IH IIpoHeCCOB MCPEroHKu U c11aboCcT UX IIPpUMCHCHUA. YcnoBus pasaciic-
HU B3aMMOPACTBOPHUMBIX KOMIIOHCHTOB, YaCTHUYHO PACTBOPUMBIX U HEPACTBOPUMBIX. Crnoxuas
MEPEroHKa: MHOFOKY6OBBIG aliraparTbl; KOJIOHHBIC aIlllapaThbl. OcobeHuocTt Imponecca peKTI/I(bI/I—
Kaiuu. Pextudukanus OMHApHBIX cMecel - WealbHBIX, PEATbHBIX, a3€TPOMHBIX. DKCTPAKTHB-
Has peKTH(bHKaLIHH. Hpoueccm, IMPOTCKAOIIKUEC HAa TapClIKaX, HACAIOUYHbIC KOJIOHHBI, IIJICHOYHBIC
KOJIOHHBI, POTAallMOHHLIC alllapaThl.

ITonsrue o KHH Tap<Cib4aToro arirapara, SKBHBAJICHTHOH BBICOTC, CAMHUIIC IICPCHOCA.
HYTI/I MOBEIIIECHUS TEXHUKO-PKOHOMHUYECKUX ITOKa3aTeleu pCKTI/I(l)I/IKaIII/IOHHI)IX arnmnaparTos. ITo-
HATHUEC O peKTI/I(l)I/IKaI_[I/II/I MHOT'OKOMITOHEHTHBIX CMECEH. MOJ'ICKy.]'IHpHaH JUCTUILIIALINA.

4.7 Kpucrajuiuszanus

HpOHGCCBI KpucTtalJiIn3allii B HI/IHIGBOﬁ MMPOMBIIIJICHHOCTH. OCHOBEBI TCOpHUU KpUCTAJIJIN-
3alluu U3 paCTBOPOB. KpI/IBBIe paBHOBECUA HJIA poLeCCa KpUCTAJIN3alluu. 3apo>1<):[eHI/Ie KpHu-
CTaJIlIOB.

Kuneruka Imponecca KpuCTaJlJIM3allnu. MCTOI[BI KpucTallIn3alluu. KpI/ICTaHHI/ISaHI/IH B
nmponecce 3aMopaKuBaHrsl, OCHOBHBIC 3aKOHOMECPHOCTHU. Turer arrmapaToB OJid KpUCTAJIJIM3alluu:
BAKyyM alllaparbl; MCIIAJIKU-KPHUCTAJIIIN3aTOPHI. MaTepI/IaJ'IbHBII\/'I U TEMJI0BOMU pacuceT KpUcCTa-
JIN3aTOPOB. HYTI/I MMOBBINITEHHS TEXHUKO-OPKOHOMHYECKNX TTOKa3aTeaeH KpHUCTAJIIIN3aTOPOB.

Pa3nen 5. Mexanuueckue nmpouecchbl
5.1 npouecchyl U3MeJIbYEHMsI
[IpuMeHeHne NpoLecCOB U3MEIbUCHHS B MTUILEBON TEXHOJIOTHH. TeopeTndeckue OCHOBBI
npouecca apoonenus - padbotsl [1.A. Pebunnepa, Kuka-Kupnuuesa, Purtunrepa, C.H. XKypxosa
u 1p. Knaccugpukanus MeTonoB u3menbyeHus. THITBI APOOHIBHBIX yCTaHOBOK. CxeMma pacdyera,
JIPOOHIIOK.

5.2 CoprupoBanmue
COpTI/IpOBaHI/Ie B IMponeccax MUIIEBBIX IPOU3BOJCTB. OCHOBBI TECOpHUHU CUTOBOI'0 aHAJIM-
3a. Tumel arrmapaToB IJisl COPTUPOBAHUA U OUYUCTKH.

5.3 IIpeccoBanue
[Ipomecchl mpeccoBaHus B MHUINEBOW MPOMBINUIEHHOCTH. OCHOBBI TEOpUU 00OpabOTKH



MUIIEBBIX MPOIYKTOB AaBieHueM. OTKaTHe KUAKOCTH, (OPMUPOBAHUE MUIIEBLIX MPOTYKTOB,
OpukeTupoBaHue. THIBI YCTAaHOBOK Il 00paOoTku maBieHueM. [Ipecchl Ayt 00€3BOKUBAHUA,
($opMOBKH, OPUKETHPOBAHUSI.

5.4 Cmenienue
CMCH_IGHI/IG B HPIH.IGBOﬁ HpOMBIH_IHeHHOCTI/I. CMCH_ICHI/IG CBIHY'-H/IX " IIJIAaCTHUKOBBIX MaTec-
pI/IaJ'IOB. TI/IHBI annapaTOB, HpI/IMeHHeMBIX JJIs1 CMCUICHU .

5. O0pa3oBare/ibHbIE TEXHOJIOTUU

B xozne peanuzanuu jaHHON 00pa30BaTENbHOM MIPOrpPaMMBbl UCIIOJIB3YIOTCS MHHOBAILIMOH-
Hble 00pa3oBaTeNIbHBIC TEXHOJIOTUH COCTABISIOIINE ONPECICHHYIO JUAAKTUYECKYI0 CHCTEMY,
HanpaBJIeHHYI0 Ha (opMupoBaHHE OOBEKTHBHOH OIIEHKHM OINACHBIX COOBITHI M 0oOecrednBaro-
mue o0pa3oBaTeNIbHbIC TOTPEOHOCTH KaXKIOT0 Y4YaIIerocss B COOTBETCTBUH C €T0 MHIAMBHIYallb-
HBIMH OCOOCHHOCTSIMHU.

JIst 3TOr0 MCHONB3YIOTCA KaK TPAJAWIMOHHBIC, TAK U WHTEPAKTUBHBIE METO/IbI 00y4YEeHUS
Ha OCHOBE MHTErpalnuy KOMIETEHTHOCTHOTO U JIMYHOCTHO-OPHEHTHPOBAHHOTO IOAXOJIOB C 3JIe-
MEHTaMH TPAJULIUOHHOTO JIEKIUOHHO-CEMHUHAPCKOTO M KBA3UNPO(ECCHOHAILHOTO O0yYEHUS C
UCTIOJIb30BAaHUEM MHTEPAKTUBHBIX ()OPM MPOBEICHUS 3aHATHI, UCCIEAOBATEILCKON MPOSKTHON
JeATEIILHOCTH U MYJbTUMEIUIHBIX Y4€OHBIX MaTepHAJIOB.

Bup yLIe6HBIX 3aHATHH O6pa30BaTeJleHe TCXHOJIOI'MH
BU3yaJibHasA ACMOHCTpaluAaA Marcpuajia - HNPE3CHTAlUA C HC-
Jlekuuu MOJIb30OBAHUEM CPEACTB MYIbTUMEIHA, U C HOCICAYIOIIUM 00-

CYXKJCHHEM MaTepuaa

IPOBE/ICHUE pacueTOB U pEIIEHUE 3aJlady HalpaBICHHBIX Ha
(GbopMUpOBaHNE KOHKPETHBIX IMpPEICTaBICHUM O IMOpsIKE opra-
HU3aLUM MOHUTOPHUHTA, NPEAOTBPAILEHUHN U 3alIUTE OT ONACHO-
cTeil TexHochepsl

[IpakTrueckue 3aHATHS

Hcnonp3oBaHne Kak TpaJAWLMOHHBIX (OpM OOy4yeHHs, TaKk U

CamocrosrenbHas pabora
NOJrOTOBKA pedepaTuBHBIX paboT

6. @OH/1 OLIEHOYHBIX CPEACTB TUCIUIJIMHBI (MOTYJIs)
6.1. [lacnopTt ¢)oHAa OLEHOYHBIX CPEICTB MO JUCHUILINHE

IIporieccyl 1 anmapartsl

(HaMEHOBaHUE TUCIUTUINHBI)

Ne KonTponupyemsie Kon OneHoYHOE CPEICTBO
n/m a3 i
paszienbl (TEMBbI) KOHTPOJINPYEMOU HaMeHOBaHe | Kom-Bo
IHACIIATUIHHBI KOMIIETEHIHH
TectoBBIE
40
3agaHus
1 Pa3nen 1. OcHOBHEBIE 3aKOHEI VK-1, OIIK-1, TeMmel 5
TEXHOJIOTUYECKHX MPOIECCOB. I1K-6 pedeparoB
Bomnpocs
P o 15
3ayera
TectoBBIC 40
VK-1, OIIK-1, 3amaHus
2 Paznmen 2. I'mapomexaHudeckue
T1IK-6 Temsbl
IIPOLIECCHI 5)
pedepaToB




Bomnpocsr qist 15
3aueTa
TecroBbie 40
3agaHust
Pasnen 3. TemstoBble IpOLIECCHI YK-1, OlIK-1, Temmr 5
A 3. pont I1K-6 pedeparon
Bomnpocsr qys 20
3aueTa
TecroBbie 40
3amanus
Paznen 4. MaccooOMeHHEIE VK-1, OIIK-1, TeMsbl
5
MPOIIECCHI I1K-6 pedeparon
Bomnpocsr qys 20
3aueTa
TecroBbie 40
3agaHust
Paznen 5. Mexanuueckue npo- YK-1, OIIK-1, Tembl
5)
11eCChI I1K-6 pedepaToB
Bomnpocs qis 15
3aueTa

CoNoOR~WNE

el
N RO

el el
oA~ w

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

6.2. IlepeyeHb BONPOCOB /sl IK3aMeHa (3aveTa)
Paznen 1. OcHOBHBIE 3aKOHBI TEXHOJIOTHYECKUX MTPOLIECCOB.
(YK-1, OIIK-1, I1K-6)

VerpoiicTBo H pad0Ta OCHOBHBIX THUIIOB IPOOUIIOK.

OcaxeHue B IEHTPOOSKHOM TIOJIE.

Marunsl, paboTarolye o NpUHUUIY TPOKATKH.

VYerpoiicTBO 1 paboTa mapoBOi METLHUIIBL.

OTCTOMHUKM NEPUOINIYECKOT0 NeHCTBUS.

Knaccudukanus cymmioxk.

Cura. Matepuain 1 ciocoObl U3rOTOBIICHHS.

OTCTOWHUKH HENPEPHIBHOTO JEHCTBUS.

DKCTparupoBaHHUe U3 TBEPABIX TEJN U U3 KUIKOCTEH.

. [Ipon3BOANTENHHOCTH BAIBIICBOM IPOOHIIKH.

. MeToapl pa3aeneHus HEOJHOPOIHBIX CUCTEM.

. Cymika. Crioco0sl yaJieHus BJIar.

. YcTpoiicTBO 1 paboTa BaJIbIIeBOM IPOOHIKH.

. Cycnensus. OMynbcus, IbUIb U JbIM. MIX cOCcTaBHBIE YacTH.
. Ancopbuus. Onpenenenue. Anmnapatsl s aIcOpOLUu.

Paznen 2. I'mapomexanndeckue nporiecchl. (YK-1, OITK-1, TTK-6)
Mexannueckue nporecchl. Mzmenbuenue, 1podiieHre, pe3aHue.
Turbl HaCOCOB.

Juddysus. JBrxkyias cuia 3Toro mpoiecca.
Knaccugukanus cnoco6oB apoGieHus.

AGcoponus. Onpenenenne. KoncTpykims abcopOEHTOB.
[TonsiTHEe HEOAHOPOIHBIX CUCTEM, UX KJIacCU(]DHUKAIIHS.
CTpyM )XHUJIKOCTU U UX BO3JEHCTBUE HA CTEHKH COCY/a.
UT0 OTHOCAT K MacCOOOMEHHBIM TIporieccam?

MeTo16I COPTUPOBAHUS CHITYYUX MAaTEPUATIOB.

3aKOHBI COXpaHEHHUs MacChl U SHepruu. Mx onpeneneHue.
[ToBepxHOCTHOE HATSKEHUE, KAMUISAPHOCTD, BA3KOCTD.
Cxembl HanTpaBJICHUS B3aUMOJEHCTBYIOIIUX MTOTOKOB.




28.
29.
30.

31.
32.
33.
34.
35.
36.
37.

38.
39.
40.
41.
42.
43.
44,
45,

46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
S7.
58.
59.
60.

61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.

Uto nmoHuMaercs moj cjioBoM "anmapar"?
OcHoBbl TUApaBIUKU. OCHOBHBIE IOHATHUS U ONIPEACTICHUS.
CriocoObl 0XJIaXK/IEHUS ¥ 3aMOpaKUBaHUSL.

Pasnen 3. Ternossie nporeccsl. (YK-1, OIIK-1, TTK-6)
Kaxkue niporieccbl OTHOCSTCS K TEMIOBBIM?
[THeBMaTHYECKOE MepeMenBaHue. Y CTPOMCTBO U paboTa.
[Ipeccyromue (OpUKETHPOBOYHBIC) MAIIIUHEI.
Kakwue nporeccbl 0OTHOCSTCS K MACCOOOMEHHBIM?
Knaccudukanus anmnaparoB i nepeMeInBaHusl.
OCHOBBI IPOIIECCOB OXJIAXKICHUS U 3aMOPAKUBAHHUSI.
Kakue getbipe rpynisl nponeccos paccMaTpuBaroTcsi B Kypee «lIponeccs! u annapa-
ThI MTUILEBBIX MPOU3BOACTB"?
YcTpoiicTBO U paboTa JIOMACTHBIX MEIIAIOK.
Tunsl TermnooOMeHHBIX anmapaToB. VX cxembl.
Mertoibl MOAETUPOBAHUA.
Pa3znenenuie HeOMHOPOIAHBIX cUCTEM. MexaHNYeCKHE MPOLIECCHI.
Bb160p KOHCTPYKIMH TEMII00OMEHHBIX alllapaToB.
OcHoOBHbIE MOJOXKEHHUS HAYKU O MPOIIeccax U armaparax.
Teopust punbTpoBaHMs ¢ 00pa30BaHHEM OCAJKA.
Kpucrannuzamnus u pactBopenue. OCHOBHBIE CBEJICHUSI.

Paznen 4. Maccoobmennbie nporieccol (YK-1, OITK-1, TTIK-6).
Hukmonsl. [Ipuaiun gevictus. Ad6copOims. MartepuaibHbIN Oananc abcopOIuy.
Martepuarsl A U3TOTOBJICHUS alllapaToB. MeTasuibl.
OcaxxJieHue B rpaBUTALIMIOHHOM T10J1€ (OTCTauBaHUE).
TyHHENbHBIE CYIINIKY.
OCHOBHBIE TIpaBUIJIa MOJICITUPOBAHHSL.
Kunetnka pepMeHTaIIMIOHHBIX [TPOLIECCOB
Hentpobexxnoe ¢punpTpoBanue. Ero mexanusm.
Knaccugukarus MaccooOMEHHBIX MPOLIECCOB MO CIOCO0y B3auMoaeicTBus (as3.
CrnoxxnHas neperonka (pextudukaiys). MHOTOKYOOBBIE armmapaTsl .
Paznenenue no popme vactuil.
Knaccudukanus annapatoB aist GUIbTPOBaHUSL.
ITponecc neperonku. [IpocTast meperoxka.
3aKOHOMEPHOCTH (UIBTPOBaHUS Oe3 00pa30BaHUs OCaKa.
MaccooOMeHHbIE TPOLIECCHI.
I'mapaBnrgeckue MpoOIEecchl TSl OTIEICHUS KUIKOCTH.

Paznen 5. Mexanuueckue nporecchl (YK-1, OIIK-1, ITK-6).
Cymka. Crioco0s1 00e3B0okrBaHus. O0IIas XapaKTepUCTHKA.
Kpucrannu3zamnus u pactBopenue. CylnHocTh MPOILECCOB.

VY CoBHS KpUCTAJUIM3ALUU U PACTBOPEHHUSL.

[lepememuBanue. JlonactHele, mporneiepHble U TYpOUHHBIE MEIIATKH.
TermnmooOMeHHNKY ¢ pyOalikaMu, KOKyXOTpyOHBIE.

Cnioco0s1 kpuctamnu3anuu. OCHOBHBIE MOHATHS TEOPUH KPUCTAIITU3AIUH.
Copepxanue kypca "IIponeccs! u annapaTsl MUIIEBBIX TPOU3BOACTB".
3HaueHue npoiiecca Cymku. Bubl BlaXHbIX MaTepHAaoB.

OcCHOBHBIE TEOPUH PACTBOPEHUS.

Hpo6nenune. Knaccudukamus cnoco0oB ApoOIeHHUS.

OTCTONHUKH HENPEPBIBHOTO ACHCTBHUSI.



72. Konnencarus. OOmiye cBeeHUS.

73. CoptupoBanue. [IpocenBanue, cura.

74. ©OunprpoBanue. Turbl GUIBTPOBATBHBIX IPOIECCOB.
75. Ancop6ius. OCHOBHBIE CBEJICHUS.

6.3. IlIkajia OLlEeHOYHBIX CPEACTB

YpoBHH chopmMupo-
BaHHOCTH KOMIIe-
TEHIIUH

Kputepuu onennBanus

O1ieHOYHBIE Cpe/l-
CTBa
(xoJ1-BO OaIIIOB)

IIponBUHYTBII
(75 -100 6amnoB)
«3a4TEHO»

3HaeT — TEOPETUYECKUE OCHOBBI IPUPOMO-
[IOJI30BaHUS M OXpaHbl OKpY’KaIOLIeW Cpemsl;
MPUPOAHBIE PECYPCHl H UX KIaCCU(PHUKALUIO, 3HA-
YeHue, CTPOCHHE, COCTAaB U CBOMCTBA aTMOC(EpHI;
MOCTIE/ICTBUS 3arpsI3HEHUS aTMOC(ephl; ¥ HOPMHU-
pOBaHME 3arpsi3HEHUsT aTMOC(HEPHOTO BO3IYXa,
BJIMSIHME YeJIOBEKa Ha KPYroBOPOT BOJBI; 3arps3-
HEHHE BOJIbI, IIOUBHI U €r0 MOCIECICTBUSA; OXpaHa U
palMOHAIBHOE UCTIONB30BaHHE BOJHBIX OOBEKTOB,
MMO4YBbI, PaCTUTCIIBHOI'O U KUBOTHOI'O MHpaA; I'JIO-
OanmpHBIE TIPOOTIEMBI

OKpY’Kalllled NOpUPOTHON Cpenbl; OCHOBBI
OKOHOMUKH TIPHUPOJAOIIOJIB30BaHMA U  pblYaru
YIpaBJICHUs] TPUPOIONONBE30BAHUEM U OXPaHOU
OKpY>KaroLlen Cpelibl;

yMeeT - CaMOCTOATENbHO aHAJIU3UPOBATh U
OLIEHUTb BO3JEHCTBUS Ha OKPYXKAIOIIYIO Cpeny
COBPEMEHHBIMH METOJAaMH HCCIIEJOBAaHUM; 00b-
SICHUTDB IIOHATHUEC KOHIICIIIINN 9KOJIOTO-
OKOHOMMUYCCKOI'0 pa3sBUTHA, NPUMCHATH Ha IIpaK-
THKE 0a30Bble M TEOPETHYECKHE 3HAHUS B cdepe
MPUPOAOOXPAHHOM NESTENBHOCTH;
BJaJeeT — METOJAMKON pacyeTa HOPMAaTHBOB Ka-
YecTBa OKPYXAaloLIeH cpeapl; METOJaMH XHUMUYe-
CKOT'0 aHalK3a, a TaKKe METOAaMHu 0TOOpa U aHa-
Jgu3a npo0; OCHOBHBIMH METOJUKAMHU OICHKH
OKOJIOTUYECKOro COCTOSAHUA BOABI, BO3JayXa H
[I0YB; HaBbIKAMH 00pabOTKU IKCIIEPUMEHTAIIBLHBIX
JAHHBIX U O(OpMIICHUS Pe3yJbTaTOB MCCIE/I0Ba-
HHU.

TECTOBBIC 3aaHuUs
(32-40 6amioB);

pedepar
(5-10 6amoB);
BOITPOCHI K 3a4€Ty
(38-50 6ami0B)

bazoBrIit
(50 -74 6amna)
«3a4TEHO»

3HAaeT — OCHOBBI OXpaHbl OKPYXKarolIen cpe-
JIbI U pallMOHAIBHOTO PUPOAOIIONE30BaAHUS;

KIIaCCH(UKAIMIO MTPUPOIHBIX PECYPCOB; IIIO-
OaybHBIC MPOOJIEMBI OKPYXKAIOIIEH CPEBI; CIIOCO-
OBl OXpaHbBl MPHUPOJLI M TPEJOTBPAIECHUS Hera-
TUBHOTO aHTPOTIOTEHHOTO BO3CWUCTBUS HA OKPY-
JKAFOIIYIO CPEy M YeJIOBEKa;

yMeeT - BeCTH MPAKTHYECKYIO JIEATEIBHOCTD;
pabotaTh ¢ nuTEpaTypod W MH(DOPMAIMOHHBIMHU
CUCTEMaMHU C IEJIbI0 TOIyYeHHs HHPOPMAIUH;

cobupath, 00pabaTeIBaTh, aHAIM3UPOBATH H
MIPEJICTABIISATh TOJMYYSHHBIE SKCIIEPUMEHTAIBHEIC
JaHHBIC, MPUMEHUTL TCOPETHYCCKHUE 3HAHHA Ha
IIPAKTHKE;

BJIaJIeeT - METOJaMH KOHTPOJISI 3arps3HSI0-
IIMX BEIIECTB B OKPYKAIOIICH cpene; mpaBHiaMu
0e30IacHOCTH W HaBBIKaMU PabOTHI B Jaboparo-

TECTOBBIC 3a1aHUS
(22-32 Ganno.);
pedepar
(3-6 6amoB);
BOIIPOCHI K 3a4YETy
(25-36 GayoB)




pu;

[Toporossiii
(35 - 49 6amoB)
«3aUTEHOY

He 3HAaeT — OCHOBBI OXpaHbl OKpYKarolleh
Cpeslbl, OIEHKH BO3JICHCTBUS Ha OKPYKAIOIIYIO
cpeny, IPaBoOBBIC OCHOBBI IIPHPOIOIIONIL30BAHHS 1
OXpaHbl OKPY’KalolIel cpe/ibl; BUBI HOPM U HOP-
MaTHBOB KadeCTBa OKPYXKAIOIICH CPENbI; parmo-
HaJIbHOE HCIIOJb30BaHHE M OXPaHy HPUPOIHBIX
peCypcoB; PaBOBYIO OCHOBY YIPaBIICHHUS IPUPO-
JIOTIOTTh30BAHUEM.

He yMeeT - [TIOHUMAaTh, U3JIaraTh U KPUTHYC-
CKU aHaJIM3UPOBaTh 0a30BYH0 MH(OPMAIUIO B 00-
JIACTH OXPaHbl OKPYXKAIOIIEH cpelsl W MpUpPOJIO-
MOJIb30BAHUS; BECTH HCCIICOBATEIBCKYIO U MPaK-
THYECKYIO JCATCIBHOCTD;, MPHMEHATh B pabore
METOIUKH HAOJTI0ICHH;

He BJajeeT - MPaBWIaMU OE30MACHOCTH H
HaBBIKaMU pabOoTHI B Ta0OPaTOPHU;

- OCHOBHBIMU METOAMKAMU UCCIICIOBAHU,

TECTOBBIC 3aaHuUs
(15-20 6amnoB);
pedepar
(2-6 6amna);
BOITPOCHI K 3a4€Ty
(18-23 6amioB)
3a/1a41
( 8 6ayoB)

Huskuii (momopo-
roBbIi) (KOMIIETEH-
1us He cpopmMupo-
BaHA)
(0-34 6amna) — «He
3a4TEHOY

3HaeT — TEOPETHYECKHUE OCHOBBI IMPHUPOJIO-
[OJIb30BAHUSI U OXpaHbl OKPYKAIOIIEH Cpesl;
MIPUPOAHBIE PECYPCHI M X KIaCCU(PUKALUIO, 3HA-
YeHUe, CTPOSHHE, COCTAaB M CBOICTBA aTMOC]EphI;
MOCTIC/ICTBHS 3arpsI3HEHUST aTMOC(epbl; U HOPMHU-
poBaHHE 3arps3HEHHS aTMOC(EPHOTO BO3OYyXa,
BJIMSIHME YeJIOBEKa Ha KPYroBOPOT BOJBI; 3arps3-
HEHHUE BOJIbI, IOYBBI U €T0 MOCIEICTBU; OXpaHa U
palnMoHaIbHOE UCTIOIb30BaHUE BOJHBIX OOBEKTOB,
MOYBBI, PACTUTEIBHOTO M >KUBOTHOI'O MHUPA; TJIO-
OanbHBIE TPOOIEMBI

OKPY’KalIllled NPUPOIHON Cpenbl; OCHOBBI
9KOHOMHMKHM TPHUPOJOIOIB30BaHUSI W PbIUaru
yIpaBiIeHUS MPUPOOIOIB30BAaHUEM U OXpPaHOU
OKpY>Kalollley cpeibl;

yMeeT - CaMOCTOSITEJIbHO aHAJIM3UPOBATh U
OLIEHUTH BO3JCHCTBUS HAa OKPYXKAIOILYIO Cpemy
COBPEMEHHBIMH METOJIaMH HCCIIEJOBAaHMIA; 00b-
SICHUTD MOHSATHE KOHIICTILIH 9KOJIOTO-
SKOHOMHMYECKOI'0 Pa3BUTHSL, PUMEHATh Ha MPaK-
TUKe 0a30Bble M TEOpETHYECKHE 3HaHUs B cdepe
MIPUPOIOOXPAHHON JeSITeTbHOCTH;
BJIaJeeT — METOAMKON pacdyeTa HOPMAaTHBOB Ka-
YecTBa OKPYXKAIOMIEH CPeJbl; METOIaMU XUMUYe-
CKOTO aHaJIM3a, a TAK)Ke METOo/IaMu 0TOOpa U aHa-
nu3a 1po0; OCHOBHBIMH METOJMKAMH OLICHKU
9KOJIOTHYECKOTO COCTOSIHMS BOJBI, BO3JyXa U
[I0YB; HaBBIKAMU 00PabOTKH SKCTIEPUMEHTATBHBIX
JaHHBIX U 0(OpMIIEHHUS PE3yJbTaTOB HCCIEI0Ba-
HUH.

TECTOBBIC 3aIaHUs
(0-14 6amoB);
pedepar
(0-5 6amn);
BOIIPOCHI K 3a4eTy
(0-15 6amoB)

Bce KOMIIIEKTHI OLIEHOYHBIX CPEACTB (KOHTPOJIbHO-U3MEPUTEIBHBIX MaTepUaioB), HEOO-
XOJMMBIX Il OLIEHKU 3HAHWM, YMEHUH, HaBBIKOB U (MJIM) OMbITA JESATEIHHOCTH, XapaKTepu3y-
IolUe ATanbl (HOPMHUPOBAHMSI KOMIETEHIIUHA B MPOIECCE OCBOEHUS MUCIMILIUHBI (MOAYIS) TO-
JIpoOHO MpecTaBIeHbl B TOKyMeHTe «DOH/T OLIEHOYHBIX CPEACTB TUCIUILIMHBI (MOIYJIS)».

Bce KOMIUIEKTBI OLEHOYHBIX CPEICTB (KOHTPOIbHO-U3MEPUTEIbHBIX MaTEPUAIOB), HEOO-
XOJIUMBIX JJIS OIICHKU 3HAaHUM, YMEHUH, HABBIKOB U (MJIM) OMbBITA AEITEILHOCTH, XapaKTepHU3y-



IOIUE ATarbl (POPMHUPOBAHKS KOMIIETCHIIMA B MPOIECCE OCBOCHUS TUCIUILUIMHBI (MOIYJS) TO-
JIPOOHO TPENICTAaBICHBI B JOKyMEHTE «DOH/T OIEHOYHBIX CPEJICTB TUCITUTIITUHBI (MOIYJIS ).

7. YueOHO-MeTOAMYECKOE U MH(OPMAIITUOHHOE
odecneyeHre JUCHUILIMHBI (MOTYJIs1)

7.1.0cHoBHAas yueOHas1 JuTEpaTypa

1. T'opbatiok  B. [Tpomeccel W ammaparbl  HHUIIEBBIX  [POM3BOJICTBAM,:
Komoc, 1999.

7.2 lonosiHUTEILHAS Y4eOHAas1 JIUTEpaTypa
Kageuxuit, I'.J1. «IIpoueccsl u anmapatsl nuiieBoi Texnoiaorun.» M.:KonocC 2008
Hparunes, A.U. , «TexHonornyeckue MallinHel ¥ anmnaparsl nuieBbix» M.: Kosoc 1999
3. Ilandwmio, B.A. «MamuHbsl ¥ anmapaThl MUIICBBIX MPOU3BOACTB B 2-X KHHUTax» M.:
Beicmr. mk. 2001

4. Bobosuu b.B. «lIpouecchl u anmnaparsl nepeaboTku oTxon0s» M.: ®OPYM 2013
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7.3 MeTmmqecmle YKa3aHud 10 OCBOCHUIO M CIHUIIIMHbI

1. Ilep6akos C.1O., AkcenoBckuit A.B. Kynenko B.b., Meroanueckue peKoMeHIaluu
JUISL CTYACHTOB HMHXKEHEPHOTO WHCTUTYTa MO OPTraHU3alMM CaMOCTOATEIbHOW paboThl MO
HampaBjieHUsIM OakajaBpuara U  MarucTpaTrypsl (mpoTokonoM 3acenaHus  y4eOHO—
METOIUYECKOro coBera yHuBepcutera Ne 2 «22» oktsiops 2015 r.) MuuypuHCK

2. Akcenosckuil A.B., Illep6akos C.}O. Meronnueckue ykazaHusi 110 BBIIIOJIHEHUIO KOH-
TPOJBHOU paboThl 00yJaroImuXxcs 1o HampasieHuto noarotoBku 20.04.01 — TexnochepHas 6e3-
OMACHOCTb JUCUMIUIMHBI «/IHHOBAllMOHHBIE TEXHOJOTUM U METOJbl 3aIIUTHl AKOCHCTEM»
(YTBep:KJIeHO MPOTOKOJIOM 3acejaHus yueOHO—MeToanYeckoro coBeta yHusepcutera Ne 10 ot
«26» anpenst 2018 r.)

3. Axcenosckuii A.B., lllep6akos C.JO. YyeOHO-MeTOMUECKUI KOMITJIEKC MO JUCHUIUIMHE
«VIlHHOBAIIMOHHBIE TEXHOJOTUU M METOJBI 3alIUThl SKOCUCTEM» JUIsl 00yYaroIMXcs M0 Hallpas-
nennto noarotoBku 20.04.01 — TexnocdepHas 6e30mMacHOCTh. (YTBEPKACHO MPOTOKOIOM 3ace-
JaHus yaeOHO—MeToInueckoro coBera yauBepcutera Ne 10 ot «26» anpenst 2018 r.)

7.4 Uudopmanmonnbie M HU(PPOBBIE TEXHOJIOTMH (IIPOrpaMMHoe odecie-
YeHHue, COBPpEeMeHHbIe Npo(deccHoHAIbHBIEC 0a3bI JaHHBIX 1 HH(POPMALMOHHBIE

CIPaBOYHbIE CHCTEMBbI)

VYyeOHast nucuUIUIMHA (MOAYJb) MPEIyCMAaTPUBAET OCBOCHHE MH(POPMAIMOHHBIX U LU(-
POBBIX TEXHOJIOTHA. Peanu3anus mudpoBbIX TEXHOJIOTHI B 00pa30BaTeIbHOM MPOCTPAHCTBE SIB-
JSIeTCS OJTHOW W3 BOXKHEWINUX IIeie 0O0pa3oBaHUs, JAIOIICH BO3MOKHOCTH Pa3BHUBAaTh KOHKY-
PEHTOCIIOCOOHBIE KauecTBa 00YUYaIOIIMXCs KaK OyAyIIMX BBICOKOKBATU(UIIMPOBAHHBIX CIEIHa-
JIUCTOB.

[{udpoBble TEXHOIOTUU TPETyCMATPUBAIOT PAa3BUTHE HABBHIKOB I(P(HEKTUBHOTO PEIICHHS
3aja4 npo(ecCuOHAIBLHOT0, COLIUAIBLHOTO, JIMYHOCTHOTO XapaKTepa ¢ UCIOIb30BaHUEM pa3iiny-
HBIX BHJIOB KOMMYHHMKAI[MOHHBIX TexHONorui. OcBoeHHE HU(PPOBHIX TEXHOJOTHH B pamMKax
JAHHOW NTUCUUIUIMHBI (MOJYJsl) OPUEHTHPOBAHO HA CIOCOOHOCTH O€30MacHO M HaAJIeXalluM
o0pa3oM mony4yaTh JOCTYII, YIPABIATh, HHTETPUPOBATh, OOMEHHUBATHCS, OIIEHUBATH U CO3/1aBaTh
nH(OpMAIHIO C TTOMOIIBIO IU(PPOBBIX YCTPONUCTB M CETEBBIX TexHOJoTH. DopmupoBanue mud-
pPOBOM KOMIIETEHTHOCTH TMpeaAroyiaraeT padoTy C JaHHBIMHU, BJIaJICHUE WHCTPYMEHTAMH st
KOMMYHUKAITUH.

7.5 Uudopmannonubie M HU(PPOBbIe TEXHOJOTMH (IPOrpaMMHoOe obdecrie-



YyeHHe, COBPeMeHHbIe MPo(eccCHoOHATbHBbIE 0a3bl JAHHBIX U HH(POPMAIUOHHbIE
CIIPABOYHbIE CUCTEMBI)

7.5.1 D1eKTPOHHO-0U0JIHOTEYHAS CUCTEMbI U 0a3bI JAHHBIX

1. OO0 «3bC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oka3aHue yciyr
ot 10.03.2020 Ne Db CV 437/20/25 (CeteBast 25eKTpoHHas1 OMOIMOTEKA)

2. DNeKTpoHHO-OMONMMOTEYHass  CUCTEMa  U3JaTenbcTBa  «JlaHb»
(https://e.lanbook.ru/) (moroBop Ha oka3aHWE YCIYT MO MPEIOCTABICHUIO JOCTYIIA
K 35iekTpoHHBIM m3aanusaM OO0 «M3matensctBo Jlanb» ot 03.04.2023 Ne 1)

3. DnexTpoHHO-OMONMMOTEUHas  cucremMa  u3jnareiabcTtBa  «JlaHby
(https://e.lanbook.ru/) (moroBop Ha oka3zaHHE YCAYT MO MPEIOCTABICHUIO JOCTYIIa
K 35iekTpoHHBIM m3aanusaM OO0 «M3matenscTBo Jlanb» ot 06.04.2023 Ne 2)

4. baza naHHBIX DBJIEKTPOHHBIX UHGOpPMaIMOHHBIX pecypcoB DI'BHY
[MHCXDB (moroBop mo obecnedeHuto J0CTymna K 3JIEKTPOHHBIM HH(GOPMAIIMOHHBIM
pecypcam ®I'BHY ITHCXBb uepes tepmunan ynanennoro goctyna (TY /] ®I'BHY
[MHCXB) ot 07.04.2023 Ne 6/n)

5. DnektponHo-OMOMMoTeuHas cucreMa «AgriLib» ®I'bOY BO PI'A3Y
(http://ebs.rgazu.ru/) (momosHUTETHHOE COTJIAIIICHUE HA MPEIOCTABICHUE AOCTYIa
ot 13.04.2023 Ne 6/1 x JIuuienznonnomy aorosopy ot 04.07.2013 Ne 27)

6. OnextpoHHass OmOnuoreyHas cucrema «HanumoHanbHbI HUGPPOBOU pe-
cypc «Pykont»: Komnexiun «ba3oBbeiii maccuB» u «Komoc-c. Cenbckoe X03sii-
crBo» (https://rucont.ru/) (moroBop Ha oka3zaHUE YCIYT MO MPEAOCTABICHHIO J10-
ctymna ot 04.04.2023 Ne 2702/61122)

7. 000 «DnexTponHoe m3narensetso FOPAWTY (https://urait.ru/) (moroBop
Ha OKa3aHWE€ yCIyT MO MPEAOCTaBICHUIO IOCTYIa K 00pa3oBarenbHOl miatdopme
000 «Inekrponnoe m3narenscTBo FOPAUT» ot 06.04.2023 Ne 6)

8. DiekTpoHHO-OMONMMoTeuHast cuctema «Bepuaackuin»y (https://vernadsky-
lib.ru) (moroBop Ha Ge3BO3ME3IHOE UCIOIB30BaHUE MpousBeneHuit oT 26.03.2020
Ne 14/20/25)

9. baza gannbix HOb «HamuonanpHass »5jeKTpoHHass OUOIMOTEKa»
(https://rusneb.ru/) (noroop o moakarodeHnn k HOB u npemocTaBieHnn 10CTyma
k o0bekTaM HOB ot 01.08.2018 Ne 101/HOb/4712)

10. Cornamenue 0 COTPYJHHYECTBE MO OKa3aHUIO OUOIMOTEUHO-
WH()OPMAITMOHHBIX U COIMOKYJIBTYPHBIX YCIyT TOJIb30BATEIISIM YHUBEPCUTETA U3
YuCjia WHBAIHUJIOB TIO 3PCHHIO, CIIA00BUSIINX, WHBAIUIOB JPYTUX KaTErOpUN C
OTPaHUYCHHBIM JOCTYNOM K MH(POPMAIIUH, JTHI], UMEIOIINX TPYJHOCTH C YTCHHEM
mwiockonedyatHoro tekcta TOI'BYK «TamOoBckas oOnacTHas yHUBepcajbHas
Hay4yHas omOmoreka uM. A.C. Ilymkunay (https://www.tambovlib.ru) (cormame-
HUE 0 coTpyauudecTte ot 16.09.2021 Ne 6/H)

7.5.2. UudopmManoHHbIE CIPABOYHBbIE CHCTEMbI
1. CopaBounas mpaBoBas cucteMa KoncynbranTllntoc (10roBop noctaBku u
conpoBoxkJeHHsT HK3eMIUIApoB cucteM Koncynerantllnmoc ot 03.02.2023 Ne

11481 /13900/2C)
2. DNeKTpOHHBIN nepuoandeckuii cripaBouyHuk «Cucrtema 'APAHT» (nmoro-


https://e.lanbook.ru/
https://e.lanbook.ru/
https://e.lanbook.ru/
http://ebs.rgazu.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

BOp Ha YCIYTH 10 CONPOBOXKACHUIO 0T 22.12.2022 No 194-01/2023)

7.5.3. CoBpemenHbIe npodeccuoHAIbHbIE 0a3bl JaAHHBIX

1. ba3a gaHHBIX HOPMATHBHO-TIPABOBBIX AaKTOB HH(POPMAIIMOHHO-
oOpa3oBartensHO# mporpaMmbl «PocmeTomy (moroBop ot 11.07.2022 Ne 530/2022)

2. baza nansbix Hayunolt anexrponHoi oubnunorekun eLIBRARY.RU — poc-
CUNCKHUI MHPOPMALIMOHHO-aHATUTUYECKUIM MOpTa B 00JACTH HAyKH, TEXHOJIOTHUH,
MEIMIIMHBI B 00pa3zoBanus - https://elibrary.ru/

3. [Topran oTKpeITHIX HaHHBIX Poccuiickoii ®eneparuu - https://data.gov.ru/

4. OTkpeIThIe JaHHble DeepanbHON CITyKObI TOCYIapCTBEHHON CTaTUCTUKU
- https://rosstat.gov.ru/opendata

7.5.4. J/InieH3u0HHOE ¥ CBOOOAHO pacnpocTpaHsieMoe NporpaMMHoe odec-

MNECYCHUE, B TOM YUCJ/IC OTCYCCTBCHHOI'O NPOU3BOJACTBA

HanmenoBanne | Pazpaborumk | JJoctymuocts | Ccbiika Ha Enu- | PexkBu3uTHI Moa-
I10O (mpaBo- | (MMLEH3MOH- | HBIA peecTp poc- | TBEPIKAAIOIIETO
oOnanarenb) | Hoe, CBOOOA- CUICKHUX IIpO- JOKYMEHTa (T1pu

HO pacupo- rpamm 11 OBM HATMYUN)

crpansiemoe) | u bJl (nmpu Hanm-
YUH)

Microsoft Microsoft JIuneHsnon- - Jlunensus
Windows, Corporation HOE ot 04.06.2015 Ne
Office 65291651 cpox

Professional JeHUCTBHS:

6eccpouHo

AntuupycHoe | AO «Jlabopa- | Jlunensuon- | https://reestr.digita | CyGnuiieH3noH-

IPOrpaMMHOE Topus Kac- HOE l.gov.ru/reestr/366 | Hblii 1oroBop ¢
obecrieucHne MEPCKOTO» 574/?sphrase_id= | OO0 «Codtekcy
Kaspersky (Poccus) 415165 ot 06.07.2022 Ne
Endpoint Security 0/H, CpOK JieHi-
1u1st Ou3Heca CTBUS: C
22.11.2022 no
22.11.2023
MoiiOduc Cran- | OO0 «Hoseie | Jlunensuon- | https://reestr.digita | Koutpakr ¢ OOO
JTapTHBIH - o0ayHbIe HOE l.gov.ru/reestr/301 «PyOukon»
OducHBIi MakeT | TEXHOIOTHN) 631/?sphrase_id= | ot 24.04.2019 Ne
JUTst paboTHI C J10- (Poccus) 2698444 03641000008190
KYMEHTaMH 00012
Y IIOYTOMN CPOK JIEHCTBUS:
(myoffice.ru) 0eccpodHo
[Mporpammuas cu- | AO «AH- Jluuensuon- | https://reestr.digita | Jlunen3noHHbIi
cTema Juist OOHa- | THUIIaruaT HOE l.gov.ru/reestr/303 | morosop ¢ AO
PY)KEHHS TEKCTO- (Poccus) 350/?sphrase_id= | «AnTuIaruaT»
BBIX 3aMMCTBOBA- 2698186 or 17.04.2023 Ne
HUW B YY€OHBIX 6627, cpok neii-
Hay4HBIX paboTax CTBHUSL: C




«AHTHniaaruar 17.04.2023 1o
BY3» 16.04.2024
(https://docs.antipl
agiaus.ru)
Acrobat Reader Adobe CB00OIHO - -
- IIPOCMOTpP IOKY- Systems pacmopocrtpa-
MeHTOB PDF, HSIEMOE
DjvU
Foxit Reader Foxit CBoboaHo - -
- mpocMoTp a0Ky- | Corporation | pacmpoctpa-
MeHTOB PDF, HSIEMOE

DjVU

7.5.5. Pecypcbl ”HPOPMAIIMOHHO-TEJIEKOMMYHMKANMOHHOM ceTH « AHTEp-

HE»

1. CDTOwiki: 6a3a 3nanuii mo uuposoit Tpanchopmarnuu https://cdto.wiki/

no

Od¢unuaneusiii caiit MUC Poccuu - http://www.mchs.gov.ru/

3. Oxpana Tpyna - http://ohrana-bgd.ru/

7.5.6. Ilu¢poBble HHCTPYMEHTBI, IPUMEHsIeMble B 00pa30BaTeJILHOM
npouecce

Nk wNE

Cepauc

LMS-mardhopma Moodle
Bupryansnas nocka Mupo: miro.com
Buptyansnas nocka SBoard https://sboard.online
Bupryansnas nocka Padlet: https://ru.padlet.com
Ob6naunsle cepBucsl: Anaexc./luck, O6nako Mail.ru
Cepsucsl onpocos: Auaexc @opmbl, MyQuiz
Cepsucel BujeocBs3u: SHaekc reaemoct, Webinar.ru
COBMECTHON paboThI

http://www.trello.com

HajJ TmpoekTamu Uil HeOonpmux rpynn  Trello

7.5.7. HudpoBble TEXHOJOTUHU, IPUMeEHsIEMbIe TIPU U3YYE€HUH TUCIHIIIN-

HbI
[udpossie Tex- | Buasl yueOHoIi paboTHI, dopmupyemble NAK
HOJIOTHH BBITTOJTHSIEMBIE C TPUMEHE- KOMIIETCHITIH
HUEeM LU(PPOBOH TEXHOIO-
THH
OOGmaunbie Tex- | JIlekuum IT1K-6 Criocoben W/I-2nke
HOJIOTHH [TpakTHyeckne 3aHsATHS WCTIOJIH30BATh 3a- Ymers oOMeHH-
bonpmme  nan- | Jlekuuu KOHBI M1 METOJIbI Ma- | BaTbCid  JIaHHBIMU,
HBIE [IpakTueckue 3aHATHS TEMAaTHKH, €CTe- nHpopmarmen 51
CTBEHHBIX, TYMaHHU- | IIU(PPOBBIM KOHTEH-
TapHBIX ¥ 9KOHO- | TOM MTOCPEICTBOM
MHUYECKUX HAyK MPH | HH(POPMAIIMOHHBIX
peuienuu npodec- TEXHOJIOTHI MpH
CHOHAJIBHBIX 33/1a4 | pelieHuu npodec-
CHOHAJIbHBIX 3aja4
Texuonoruu Jlexun OIIK-1. Cmocoben | U1-20mk-1  JlemoH-



https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/
http://www.mchs.gov.ru/
http://ohrana-bgd.ru/
http://www.trello.com/

OecTpoBOIHOM
CBSI3U

[IpakTueckue 3aHATUS
CamocrosrenbHas paboTta

YUUTHIBaTh COBpE-
MEHHBIC TEHJICHIIUU
pa3BUTHUS TEXHUKU
Y TEXHOJIOTUH B 00-
JacTu  TexHochep-
HOM 0€30I1acHOCTH,
U3MEPUTEIBHOU U
BBIYMCIIUTEIILHOM

TeXHUKH, HHOP-
MAaIMOHHBIX TEXHO-

CTpUpPYET  yMEHHE
pemiarsb THIIOBBIE
3amauyd 1o oOecre-
YeHHUIO0 Oe30IacHo-
CTH 4YeJIOBEKa B Cpe-
ne oburtaHus (mpo-
H3BOJICTBEHHOM,

OKpY>Karoleu) Huc-
MOJIb30BaHbI COBpE-
mennsie CAIIP, Te-

JOTMIA TIpH pellle- | MAaTHYECKUue  Tpo-
HUUW THUIIOBBIX 33734 | TpPaMMHBIC KOM-
B oOnactu mpodec- | TICKChI
CHOHAJIBHOU  jges-

TEJILHOCTH, CBSI3aH-

HOM C  3alIUATOHU

OKpY’Karolleun cpe-
IIBI ¥ 00EeCIIeYEHUEM
0e30IacHOCTH  Ye-
JIOBEKA

8. MarepuajibHO-TEXHHYECKOE O0ecedeHrue TN CIUITMHBI (MOLYJIA)
YyeOHbIE 3aHATHSI U CAMOCTOSITENILHAS pa60Ta O6y‘IaIOH_II/IXC$I MMPpOBOAATCS B ayJUTOPHIX,

OCHAlICHHBIX CJICAYIOIIHUM 060p}/I[0BaHI/I€M.

Y4ebHast ayAUTOpHs JUIsl TIPOBEJICHUS 3aHATHH JIEKIIMOH-
Horo Tuma (r. MuuypuHCK, yn. MHTepHalmoHanbHas,
n.101 - 3/301)

1 Ipoekrop Acer XD 1760D (urB. Ne 1101045115);
2. Oxpan Ha mratuse (uHB. Ne 1101047182);

3. Hoyt6yk Lenovo G570 15,6’ (uuB. Ne
410113400037);

4. HaGopb! IeMOHCTPAIIMOHHOTO 000PY/IOBaHUS U
yueOHO-HATJISIHBIX TOCOOHH.

YuebHas ayIUTOPHS JUIs MIPOBEICHUS
3aHATUI CEMMHApCKOTO THUIIA, TPYNIOBBIX M MHIMBUIY-
IBHBIX KOHCYJIBbTAINH, TEKYIIET0 KOHTPOJIS M IPOMEXKY-
TOYHOU arrectanuu (r. MuuypuHCK, yi. MHTepHAammo-
HanbHast, oM Ne 101, 3/233)

1. Jocka mapkep (uuB. Ne 2101065094);

2. JlabopatopHas ycTaHOBKA'" 3BYKOM3OJIIHS U 3BYKO-
noriomeHue" (uHB. Ne 21013400264);

3. JJabopatopHas yctaHOBKa"MeTOIbI OYNCTKH BO3.IY-
xa" (maB. Ne 21013400265);

4. JlabopaTopHasi yCTaHOBKA'"3aIUTa OT TETJIOBOTO
m3nyuaeHus" (mHB. Ne 21013400267);

5. JJaboparopHas ycraHOBKA" D((HEKTUBHOCTh U Kaue-
ctBO ocBenienus" (maB. Ne 21013400263);

6. JlaboparopHas ycranoBka'"3amnmura or CBY nzmyue-
Hus" (mHB. Ne 21013400268)

YueOHas ayauTopus UIS IPOBEACHUS 3aHATHH JEKIINOH-
HOTO THWIIA, 3aHATHUH CEMHHAPCKOTO THIIA, TPYIIOBEIX H
WHANBUAYAIBHBIX KOHCYJIBTAIUH, TEKYIIETO KOHTPOJS H
NPOMEXYTOYHOHM arrectanuu (r. MuuypuHck, yn. WH-
TepHanuoHaimbHas, oM Ne 101, 3/235)

1. HoytOyx Acer (uuB. Ne 2101045100);

2. ITpoexTop (uuB. Ne 2101045202),

3. Hocka mapkep (uHB. Ne 2101065093);

4. Becol Bik-500 (uuB. Ne 1101044003);

5. Barometp (unB. Ne 2101042307);

6. Crenn ucnbITanus kanopud. (mas. Ne 2101042313);
7. Crenn usmepenus teri.marep. (MHB. Ne
2101042314);

8. Crenpg maboparopusiit (mHB. Ne 2101060622,
2101060623, 2101042304, 2101042303, 2101042302).
9. Habops! 1eMOHCTpalmOHHOTO 000PYIOBaHUS U
y4eOHO-HATISTHBIX TTOCOOMIA.

Iomemenne Aasl XpaHeHHsT W NPOQUIAKTHYECKOTO
ocOmyxuBaHusi yuebHoro odpymoBanus (r. MUYypHHCK,
yi. MaTepHanmonanbsHas, 1om Ne 101, 4/9)

1. Kucnopomomep IITK-06 (maB.Ne 2101042414);
2. [TueBmotectep (mHB. Ne 2101042407);
3. Becnl BP-4149;




4. Onexrpoxommnpeccop (MHB. Ne 2101042401);

5. Kopmomsmenwsunrens (naB. Ne 2101062186);

6. PerynsaTop Temneparypsl 1 BIaXHOCTH (HHB. No
2101042436);

7. IlepeHocHas 1abopaTopusi KOHTPOIIS YCIOBUH Tpyaa
(mHB. Ne 1101044152);

8. Cucrema ympasienuns (naB. Ne 1101044198);

9. Pyunas TepMoynakoBo4Hasi MaliuHa (MHB. No
2101060629);

10. Onexrponeu (uHB. Ne 1101044194);

11. ITyneT ynpasierus (uuB. Ne 1101044217);

12. HaGop nHctpymenToB (uHB. Ne 2101060637);

13. BnaromeTp nepeHOCHOM SKCIpecc-aHanu3a 3eil.
MacceiB3M-1 (naB. Ne 1101044027);

14. AnanmzaTtop BIBDKHOCTH "OBiac-2M" ¢ TUpei (MHB.

Ne 21013400177)
[Momemenne mnsg camocTosTenbHOM padoThl (r. Muuy- | 1. Kommbtorep B coctase: mponeccop Intel 775 Core
puHCK, yi. MatepHanmonansHas, 1.101 - 4/10) Duio E440, moruTop 19" Acer (maB. Ne 2101045116,
2101045113)

KomrproTepHasi TeXHHKa MOAKIIOUeHa K ceTH «HTep-
HeT» 1 obecnieueHa goctynoM B DMOC yHuBepcuTera.

Pabouast mporpamMMa JTUCIUTUTHHBI (MOJTYJIs1) COCTABJICHA B COOTBETCTBUU C TPEOOBAHUSIMU
®I'OC BO no nampasnenuto — 20.03.01 «Texnocdepnas 6e3omacHOCTHY OT 25 mas 2020 1. No

680

ABTOpBI:
AxceHoBckuii A.B. - noueHT kadeapsl TEXHOJOTMUECKUX MPOLIECCOB U TeXHOC(HEpHOH 6e3-
OIIACHOCTH, K.C.-X.H.
Hlep6axos C.}O. - noneHT kadeapbl TEXHOIOTMUYECKUX MPOLECCOB U TEXHOC(EpHOH 6e3-
OIIACHOCTH, K.T.H.

Penenzent(n):
Kapreunna H.B. nouieHT kadenpsl maremMaTuku, GU3NKA U TEXHOJIOTUYECKUX TUCIIUILIHH

[Iporpamma pazpaborana B coorBercTBUM ¢ TpeboBanusimu OI'OC BO.

[Iporpamma paccMoTpeHa Ha 3aceJaHMM Kadeapbl TEXHOJIOIMYECKHX MPOLECCOB U TEXHO-
chepnoit 6e3onmacHocTH, TpoTokoi Ne 8 ot 1 ampens 2021 r.

[IporpamMmMa paccMoTpeHa Ha 3acelaHuu y4eOHO-METOJNYECKOM KOMHUCCHUH HHKEHEPHOTO
uHctutyta ®I'6OY BO Muuypunckuit I'AY, nporokosn Ne 9 ot 5 anpens 2021r.

[IporpaMMa yTBep:k/ieHa Ha 3acelaHuu y4eOHO-METOJAMUYECKOTO COBETAa YHUBEPCUTETA IPO-
TokoJ Ne 8 ot 22 anpens 2021r.

[Iporpamma nepepaboTaHa U JIOTIOTHEHA B COOTBeTCTBHH ¢ TpeboBanusiMu OI'OC BO.

[Iporpamma paccMoTpeHa Ha 3aceJaHuM Kadeapbl TEXHOJIOIMYECKHX MPOLECCOB U TEXHO-
chepnoit 6e3omacHocTH, TPoTOKOT Ne 9 ot 10 uronst 2021 r.

[Iporpamma paccMoTpeHa Ha 3acellaHUM y4eOHO-METOJMUYECKOW KOMHUCCHUH HH>KEHEPHOTO
nHctutyra ®I'6OY BO Muuypunckuii I'AY, nporokon Ne 11 ot 15 nrons 2021r.

[Iporpamma yTBep>KAeHa Ha 3aceaHUU yueOHO-METOINYECKOTO COBETa YHUBEPCUTETA PO-
Tokoa Ne 10 ot 24 urons 2021r.

ITporpamma nepepaboTtaHa 1 J0MOJIHEHA B cooTBeTcTBUHU ¢ TpeboanusmMu ®I'OC BO.

[IporpamMmMa paccMoTpeHa Ha 3acefaHUM Kadeapbl TEXHOJIOTMYECKUX IMPOLECCOB U TEXHO-
cdepHoii 6e3omacHocTH, TpoTokos Ne 8 ot 11lanpens 2022 r.

[IporpamMma paccMoTpeHa Ha 3acelaHuU y4eOHO-METOJUYECKON KOMHUCCHUH HHKEHEPHOTO
uHcturyta ®I'6OY BO Muuypunckuii 'AY, nporokon Ne 7 ot 14 anpens 2022 r.

IIporpamma yTBepKAeHa Ha 3acelaHUU y4€OHO-METOINYECKOIO COBETa YHUBEPCUTETA IPO-




TokoJ Ne 8 ot 21 anpenst 2022 r.

[Tporpamma nepepaboTaHa U AOMOTHEHA B COOTBeTCTBHH ¢ TpeboBanusimu ®I'OC BO.

[Iporpamma paccMoTpeHa Ha 3aceJaHuH Kadeapbl TEXHOJIOTMYECKHX IMPOLECCOB M TEXHO-
chepnoit 6e3omacHocTH, TPoToKOa Ne 13 ot 5 urons 2023 r.

[Iporpamma paccMoTpeHa Ha 3acelaHUM y4eOHO-METOJMUYECKOW KOMUCCHH WHXKEHEPHOTO
uactutyra ®I'bOY BO Muuypunckuii 'AY, npotokon Ne 10 ot 19 urons 2023 r.

[Iporpamma yTBep>KAeHa Ha 3aceIaHUU YyUeOHO-METOINYECKOTO COBETa YHUBEPCUTETA IPO-
Tok0a Ne 10 ot 22 urons 2023 1.

[Iporpamma nepepaboTana u J0MOIHEHa B cOOTBeTCcTBUM ¢ TpeboBanusimu GI'OC BO.

[IporpamMma paccMoTpeHa Ha 3aceJaHUHM Kadeapbl TEXHOJIOTMUECKUX IMPOLIECCOB U TEXHO-
cdeproii 6e3omacHocTr, mpoTokoi Ne 10 ot 13 mas 2024 r.

[IporpamMma paccMoTpeHa Ha 3acelaHuU Y4eOHO-METOJUYECKON KOMHUCCHUH HHKEHEPHOTO
uHctutyTa ®I'BOY BO Muuypunckuii I'AY, nporokos Ne 9 ot 20 mas 2024 r.

[IporpamMma yTBep:k/IeHa Ha 3acelaHuU Y4eOHO-METOAMYECKOTO COBETAa YHUBEPCHUTETA IIPO-
TokoJ Ne 9 ot 23 mas 2024 .

OpuruHan T0OKyMEeHTa XpaHUTCS Ha Kadeape TEeXHOIOTHYEeCKHX MPOLECCOB M TeXHOC(EepHOit
0€30MacHOCTH.
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