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1. lleam v 32124 OCBOEHHUS JUCIHUILIMHBI
Henstmu ocBoenust nuctmiuivHbl (Moayiis) «lIpoiecchl u anmapatbl» SBISIOTCA:

- OpraHm3allys KOHTPOJsl KadecTBa paboT (yciyr) u obecrneueHue coOloieHnid Tpedo-
BaHUM 9KOJOTMYECKON 0€30MacHOCTH U CAaHUTAPHO-DIHIEMUOJIOTMYECKOT0 OJIaronoyydns Hace-
JICHHUS;

- Tpo¢uUIaKTHKA HECYACTHBIX CIy4YaeB Ha MPOU3BOJCTBE M MPO(deCcCHOHATBHBIX 3a00Je-
BaHWM, CHIDKEHUE YPOBHSI BO3/ICUCTBUS (YCTPAHCHHE BO3JICHCTBUS) HA PaOOTHUKOB BPEIHBIX U
(uM) ONacHBIX MPOU3BOICTBEHHBIX (DAaKTOPOB, YPOBHEH NMPOQecCHOHANBHBIX PUCKOB;

- ($opMHpOBaHHE HEOOXOJMMBIX TEOPETUYECKUX 3HAHUI OCHOB IMPOIIECCOB MHUIICBBIX
MIPOU3BOJICTB U MPUOOPETEHHE MPAKTUYECKUX HABBIKOB MO MOJ0OPY U pacueTy almaparoB, He-
00XOAMMBIX JJIS1 OCYIIECTBICHUS JAHHBIX IPOLIECCOB.

[IpodeccrnonanbHas nesTeNbHOCTh BBITYCKHUKOB, OCBOMBILIUX MpOrpamMmy OakaiaBpuara
no HanpasieHuio noarotoBku 20.03.01 - TexnochepHas 6e30MacHOCTh, COOTBETCTBYET CIEAY-
romuM npodeccuoHanbHbIM cTangaptam: 40.117 -TIlpukaz MuHucTepcTBa TpyJa U CONMAIBHON
3amuTel PO ot 31 okra6pst 2016 r. N 5911 "O6 yTBepkaeHUHN NPOPECCUOHAIBHOIO CTaHaapTa
"CrienuasucT 1o 3KOJ0THYECKON Oe30MacHOCTH (B IPOMBIIIIIEHHOCTH)".

2. MecTo AUCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

CornacHo yyeObHOMY Iu1aHy 1o HampasieHuto noarotoBku 20.03.01 TexnochepHas 6e3-
onacHocTh auciuIuInHa «I[Ipomeccs! U anmapaTe) SABISETCS AUCHMIUIMHON 005S3aTEIbHOM YacTh
(1.0.23).

Marepuan AMCHUILIMHBI OCHOBBIBAETCS HA OMOPHBIX 3HAHMAX, YMEHHSIX M HaBBIKAaX Ta-
KX JUCHUIIIIMH, KaK: XUMMH, (1)I/I3I/IKa, IMPaBOBCACHUC, OKOJIOIrUA, MPOU3BOJACTBCHHAA CAaHUTAPUA
U THTHEHA TPY/a, IPOM3BOJCTBEHHAs: 0€30MacHOCTh. B3anMocBs3aHa ¢ TAKMMHU JTUCIUTUIMHAMEI
Kak «be30macHOCTh JKM3HEACATENBHOCTHY, «YIpaBleHHEe TeXHOCHEpHO Oe30MacHOCTHION,
«OueHKa BO3ACHCTBUS Ha OKpYXKaloIIylo cpeny», «MareMaTHueckoe MOJAEIMpPOBaHUE MpoLec-
COB B YPE3BBIYANHBIX CUTYaLUIX», «[1oxkapoB3pbIBO3AIIUTAY.

3 Komnerenuuu ody4arwierocs, gopmupyembie B pe3yJjbrare

OCBOCHUS TUCUMILIMHBI (MOYJIS1)
B pesynbrare u3y4eHus: AUCIUTUTNHBI 00YJarOIIUICs TOHKEH OCBOUTh ()YHKIIHUU:

TpynoBas ¢pyHKIMS - MOHUTOPUHI TEXHHUYECKOTO COCTOSIHUS CPEACTB U CHUCTEM 3alIUTHI
OKpyKarorie cpebl B opranuzarmu A/03.4

Tpynosblie aeicTBus - McnbITanust CpeICTB U CUCTEM 3alUThl OKpYXKarollel cpelbl B opra-
HU3AIMH IPY BBOJIE B OKCILTYaTAINIO, TIOCIIE PEKOHCTPYKIIMU M MOJICPHHU3ALIUN

TpynoBble nefcTBUs - AHAU3 CPEJCTB U CUCTEM 3aLUTHI OKpYXKaroIlei cpeibl B OpraHu3a-
IIUH Ha TIPEIMET COOTBETCTBHS TEXHUYECKOH TOKyMEHTAIINN

Tpynosas ¢ynkuus - [IpoBeaeHne nepruoAMYECKUX MPOBEPOK COOIOIEHHS TEXHOJIOTHYe-
CKHX PEXXHMOB, CBSI3aHHBIX C 3arpsI3HEHUEM OKPY>KAroIIel cpenbl, B opranu3anuu A/04.4

TpynoBeie nefictBusi - KOHTpOIh BXOJHBIX M BBIXOJIHBIX MOTOKOB ISl TEXHOJIOTUYECKUX
MPOIIECCOB B OPTaHU3AIUU

Tpynossie aeiictBus - O6cnenoBaHne 000pyIOBaHUS, SBISIONIETOCS UCTOYHUKOM 3arpsi3-
HEHHSI OKPYKaIOMIeH Cpeibl, B OpTraHU3aluu

OcBoeHue OUCHUILIMHBI (MOTyJIsl) HApaBiIeHO Ha (OPMUPOBAHUE:

VYK-1 CnocoGeH ocymliecTBIsATh MOUCK, KPUTUYECKUN aHAIM3 M CHHTE3 WMH(pOpMaluy,
MPUMEHSTh CUCTEMHBIN TIOJXOJ JIJIsl pELIeHUsI TOCTABJIEHHBIX 3a/1au.

OIIK-1. Crioco6eH y4uThIBaTh COBPEMEHHBIE TEHACHLIUU Pa3BUTHS TEXHUKU U TEXHOJO-
ruil B obnactu TexHocepHOU Oe30MacHOCTH, U3MEPUTEIBLHOW M BBIUMCIUTEIBHOW TEXHUKH,
UH(POPMALIMOHHBIX TEXHOJIOTUH NMPH PELIeHWH TUIOBBIX 3aJad B 001acTH NMpodhecCHOHAIbHON
JIESATeTLHOCTH, CBSI3AHHOW C 3alIUTON OKPYKAIOIIEH Cpeasl U obecrieueHneM 0e30MacHOCTH Ye-



JIOBCKa.

[TK-6 CriocobeH ucronp30BaTh 3aKOHBI M METOIbI MAaTEMAaTHUKH, €CTECTBEHHBIX, TyMaHH-
TapHBIX ¥ SKOHOMHYECKUX HAYK MPU PELICHUN MPO(PECCHOHANBHBIX 3a]a4

Konx n nanme-

Kpurepun oneHnBaHuA pe3yabTaTOB 00ydCHHS

HOBaHUC WHIH- it (0-
Konx n nanmeHnosa- KaTopa z[ocfn HH3KHH (ﬂg
HUC YHUBEPCATbHOMN )KeHI/II:I e TIOpOrOBLIH, . 5 . .
KOMIICTCHIIAH y 1Y KOMITETEHIIMS MOPOTOBBI a30BBIN TPOJIBUHYTHIH
CaJIbHBIX KOM- HE C(I)OpMPIpO-
TIETeHITNI BaHa)
YK-1 Criocoben He moxer OTnuaHO
Ud-1yk1 Ana- Cnabo a”anu-
OCYLIECTBIISITH  I10- aHAIHM3UPO- Xopotio aHau- aHAITU3UPYET
. | Ju3upyer 3ana- 3MpYeT 3aja-
UCK,  KPUTHYCCKHI BaTh 3a]1a4y, 3HpYeT 3a/1a4uy, 3a7a4y, BhIJC-
4y, BBIACTISS ¢ 4y, BBIACIISIS
aHaiM3 ©  CHHTE3 BBIJICTISIS €€ BBIJCTISIS ee 0a3o- | s ee 6azo-
6a3oBble cO- ee 0a3oBbIC
UHPOPMALIUH, TPH- 0a30BbIC CO- BbIE COCTaBJISIIO- BBIE COCTaB-
. CTaBIISIOIINE, COCTaBJISIO-
MEHSITh CHUCTCMHBIN CTaBIISIOIINE, 1K€, XOpouIo JISFOLIME, OT-
OCYIIECTBIISIET mue, cyado
MOOXOM U pere- HE OCYIIIECTB- OCYIIIECTBIISICT JIMYHO OCY-
JICKOMITO3HIIHIO OCYILECTBIISICT
HUS  TIOCTaBIICHHBIX JSET AEKOM- JIEKOMITO3HIINIO MICCTBICT
3amaun JIEKOMITO3H-
3amaq MTO3UIIHIO 3a- 3amaqn JICKOMITO3H-
LU0 33/1a9H
Jaqu U0 331241
He moxer He nocrarou-
NIa-2yx-1 - A VYcnemHo
HAaXOIWUTh U | HO getko | JlocratouHo
Haxomut u xpu- HaXOIUT u
KPUTHICCKH | HAXOIUT U | OBICTPO HAXOIUT
TUYCCKU aHaJH- KPUTHICCKH
aHAIM3UPO- | KPUTHYECKH u KPUTHYCCKH
3UpyeT HUHPOP- aHATM3UPYET
BaTh UH(Op- | aHaNM3UpyeT aHaJIM3UpYeT WH-
Maluio, HeoO0- HHPOPMAILIHUIO,
Maruo, HeoO- | uHdopMaImi, | ¢popMmanuo, He-
XOAUMYIO  JIJIs HEOOX0IUMYIO
XOJUMYIO ISl | HEOOXOAUMYIO | OOXOAUMYIO st
pemeHust  mo- IUIS  PEIICHUS
. pereHus JUIL  PCIICHHS | PCIICHHS IOCTaB- .
CTaBJICHHOM . . ., MOCTaBJIEHHOM
MOCTABJICHHOH | IOCTaBJICHHOW | JICHHOH 3ajavm.
3a1a4n. 3a1a4u.
3aJaqu. 3a1a4n.
He MoxeT | Crmabo ac- VYcenemno
WNI-3 yk-1 - P JlocTaTouHO
paccMoTpeTh CMaTpHUBaeT paccMarpuBa-
PaccmarpuBaer OBICTpO paccMart-
BO3MOJKHBIE BO3MOJKHBIE €T BO3MOXXHEIC
BO3MO>KHBIE pUBacT BO3MOX-
BapHaHTHI BapHaHTHI BapHaHTHI
BapHaHTHl  pe- HBICE  BapHUAHTHI
pemieHus  3a- | pelIeHus  3a- pemreHus  3a-
OICHUS  3a/Ia4H, peIIeHNs 3a/IauH,
Jadd W Ole- | Ia4d, 9YTOOBI Jla4d, OIICHU-
OLICHHBAsT WX YEeTKO  OIICHHBas
HUTh WX JIO- | OIIGHUTh  HUX Basi MX JOCTO-
JIOCTOMHCTBa | HX JIOCTOMHCTBA U
CTOMHCTBA U | JIOCTOMHCTBA HHCTBA W He-
HEJJOCTaTKH. HEJIOCTATKH.
HEJIOCTATKH. Y HEJIOCTATKH. JIOCTATKH.
He moxer
Ouens rpa-
TpamMoOTHO, He nocraTtou-
JIOTHYHO HO JlocTaTouHo MOTHO,
N-4yk1 I'pa- i JIOTHYHO,
apryMeHTHpPO- TpaMOTHO, TpaMOTHO, JIO-
MOTHO, JIOTHY- apryMeHTHpPO-
BaHO JIOTHYHO, THYHO,
HO, - apryMerTi= chopmupo apryMeHTHPO- | apryMEHTHPOBAHO Bano
poBaHHO  (op- PMHP pry P pryMm P ¢dhopmupyer
BaTh BaHO dopmupyer
MHUpYET c00- COOCTBCHHBIC
COOCTBECHHBIC dbopmupyer COOCTBEHHBIC
CTBCHHBIC CYX- CYXICHUS H
CYXJICHUS U COOCTBCHHBIC CYXJICHUS U
JICHHUS W OICH- OLICHKH.
OLICHKH. CYXXJCHUS U OIICHKH.
ku.  Oringaer BeicTpo oTiu-
He otnuuaer OILICHKH. Xopotio oTinya-
(dakTel OT MHe- yaer
N (hakThI OT Cnabo otnu- eT
HUM, HMHTEpHpe- N (akTsI OT
. MHEHU, gaeT GaKThI (axTHI OT MHE- o
Talnui, OLEHOK . . MHCHHIA,
HHTEpIIpeTa- OT MHEHUH, HUHA,
U TJ. B pac- o . HHTEpIIpeTa-
Ui, HHTEpIIpeTa- HHTEPIPETALNHT, o
CYXJICHUIX . i,
OLICHOK H T.[I. U, OLIEHOK OIICHOK U T.]I. B
IPYTUX  y4acT- OIICHOK H T.II.
B U T.J. B pac- PacCyXICHHUIX
HHKOB JIGATENb | ace KACHUSX | CYXKICHHAX | OPYTUX YYACTHH "
HOCTH pacey y pyrix  yi pacCyKICHUSIX
TPYTHX TPYTHX KOB JICATCIIEHOCTH PYIHX
YYaCTHHKOB YYaCTHHKOB pyr
YYaCTHHKOB
JICSITEIbHOCTH | IS TeJIbHOCTH
NJ-5yk1 Ompe- He moxer Cnabo ompe- | Xoporio onpee- Ycnemso




JeIsieT U Olle- | ONpeNeuTh JIEIISIET U JsIeT orpezesser
HHUBAET TOCIeI- M OLICHUTH OLICHHUBAET U OLICHUBAET U OLICHUBAET
CTBUSI BO3MOX- | TOCIEICTBUS MOCIEACTBHS MOCIEACTBHS MOCIIE/ICTBHS
HBIX  pELICHU | BO3MOXKHBIX BO3MOXKHBIX | BO3MOXKHBIX  pPe€- | BO3MOXKHBIX
3a1a4u peleHui pelieHui LIEHUH 3aJayui. pelieHui
3aJ]a4H. 3aJ1a4H. 3aj1a4H.
OIIK-1. Cmoco- He wmo- Cnabo Ycnentao
OCH y4UTHIBATH CO- Wl-Lonca JKET  JIEMOH- | JIEMOHCTPHUPY- JIEMOHCTpPHPY-
BPEMEHHBIC TEHJICH- JlemoHCTpUpYyeT CTPHPOBATH er yMCHUE Xopomio Je- | eT yYMEHHUE
UMK PasBHTHSA  TeX- yMenHe pemarh yMEHHE  pe- | pemarb  TH- | MOHCTPHPYET pemiath  TH-
HUKH W TEXHOJIOTHIA [IaTh  THIO- | TMOBBIE 33Ja4Yd | yMEHHE pelaTh | MOBBIE 3aa4yu
B 001acTd TEXHO- THHOBH; ST | e saaumn o | o ofecrieve- | THTOBBIE 3ajauM | o obecriede-
chepHoii OGe3omacHo- Eg}o 06222122?:: obOecrieucHHI0 | HUIO Oe3omac- | MO0 OOECICUYCHUIO | HUIO Oe3omac-
CTH, M3MEPUTEIHHOM 0C30MaCHOCTH | HOCTH  Yelio- | Oe30MacHOCTH HOCTH  YeJo-
. | HOCTH YenoBeka
W BBIMHCIHTENLHOM | cpene obuTa- YyeloBeKa B | BeKa B Cpele | 4YeloBeKa B cCpelie | Beka B cpele
TEeXHUKH, HH(OpMa- wis ocHopano | CPEAC obuta- | oOuTaHMA oOuTaHMsA OCHO- | OOWTaHHA
UMOHHBIX  TEXHONO- | coBpeMeH- HUSI OCHOBAa- | OCHOBAHO Ha | BaHO Ha COBpE- | OCHOBaHO Ha
THH TPH DEMICHMH | . ooy | HO HA COBPE- | COBPEMEHHBIX | MCHHBIX TCHICH- | COBPEMCHHBIX
TUMOBBIX 33734 B MEHHBIX TE€H- | TEHICHIHUIX USIX ~ Pa3BUTHS | TEHACHIUAX
SIX pas3BuTHUS

obmacti  mpodeccu-
OHAJILHOM  JeATeNb-

TEXHUKU U TEX-
HOJIOTHIi B 00-

NCHIUAX pas-
BUTUSA TEXHU-

Pa3BUTHA TCX-
HUKH H TCX-

TEXHUKH U TEXHO-
Joruii B oOiactu

pa3BUTHA TCX-
HHUKH W TCX-

HOCTH, CBS3aHHOW ¢ | = =0 = | KM M TEXHOO- | HONOTHii B | TexHochepHon HOJIOTH B
3alUMTOR  OKpYysKato- | beproii 63 ruid B obsacti | 007acTH Tex- | OC30MacHOCTH obmactu  Tex-
el cpeabl u obec- onalc)Hocm TexHochep- HOc(hepHO HochepHoit
neyeHueMm Oe3omac- HOM Oe3omac- | Oe30MacHOCTH Oe3omnacHoCcTH
HOCTH YeJIOBEKa HOCTH
He w™o-
Cnabo Ycnentao
N-20mk-1 JKET  JTEMOH-
JIEMOHCTPHPY- Xopomo [e- | AeMOHCTPUPY-
JdeMoHCTpHpYET | CTPHPOBATH
eT YMEHHE | MOHCTPHUPYET eT yMCHHE
YMCHHE pemaTh | yMEHHE  pe-
pemaTh THUIO- | YMEHHE pemarh | pemiath THIIO-
TUTIOBEIC 33/1a4M | [IaTh THUIIOBEIC
BEIC 32/1a4M IO | TUIOBBIE 3aJadd | BBIC 3a7a4M 110
mo  obecmede- | 3amadu o
obecrieyeHnIo | 1Mo oOecleveHHo | 00eCIeYeHUI0
HUIO Oe3omac- | o0ecredeHuIo
6e3omacHOCTH | 6e30MacCHOCTH 6e30macHOCTH
HOCTH 4eJioBeKa | 0e30macHOCTH
YyejoBeKa B | YEIOBEKa B cpelie | 4YejoBeka B
B cpeme oOuTa- | yeloBeka B
cpene obuta- | oOutaHus  (mpo- | cpene obwura-
Hus (IpOW3BOJ- | cpene oOura- .
o HUS  (IIpoM3- | W3BOJACTBEHHOM, HUS  (TIpous-
CTBEHHOM, HUs  (pous- N N N
. . BOJICTBEHHOM, | OKpYy’Karomein) BOJICTBEHHOI,
OKpY>KaroIei) BOJICTBEHHOI], o .
_. | OKpyXaromiei) | HCIoIb30BaHEI OKpY’Karomien)
HCTIOJb30BaHBI OKpYIKaromIei)
HCTIOJB30BaHbl | COBPEMEHHEIC HCTIOTb30BaHBI
COBpPEMCHHBIC HCTIOJIb30BaHBI
coBpemennble | CAIIP, Temartu- | cOBpeMEHHbIE
CAIIP, temaTu- | cOBpeMEeHHbIE
CAIIP, Tema- | ueckue mpo- | CAIIP, tema-
YECKUE mpo- | CAIIP, Tema-
THUYECKHE TpaMMHBIE  KOM- | THYECKHE
rpaMMHBIE KOM- | THYECKHUE
MPOTPAMMHEIC | TIICKCHI MIPOTPaMMHBIC
TUIEKCBHI MpOrpaMMHBIE
KOMIUIEKChI KOMILIEKCHI
KOMILIEKCBHI
IIK-6 Cmocoben wuc- YcnemHo Mo-
He MoxeT |Cmabo Moxer
MOJIb30BAaTh  3aKOHBI KET  HCIIOJb-
N -1nke Hc- | ucnonp3oBaTh | UCMOJIb30BATH
M METoIbl MaTeMma- Xopolio  MOXET | 30BaTh 3aKOHBI
HOJIb3YET 3aKO- | 3aKOHBl M Me- | 3aKOHBI M Me-
THKH, €CTECTBEHHBIX, HCIIOJIb30BaTh " METOJIBI
Hbl M METOJBI | TOABI MareMma- | TOIbl MaTeMa-
TyMaHHTAPHBIX 1 3aKOHBI U METOJIbl | MAaTEeMaTHKH,
MAaTeMAaTHKH, THUKH,  ecTe- | THKH,  ecTe-
9KOHOMHUYECKHX MaTeMaTHKH, €CTECTBEH-
€CTeCTBCHHBIX, | CTBEHHBIX, CTBCHHBIX,
HayK TpU PEIICHUH €CTECTBCHHBIX, HBIX, TyMaHH-
TYMaHHUTapHBIX | TYMaHHTap- ryMaHHUTap-
po¢eCCHOHATBHBIX TYMaHHTapHBIX M | TapHBIX u
U OKOHOMHUYE- | HBIX M JKOHO- | HBIX M 3KOHO-
3a1a4 HSKOHOMHYECKHX HKOHOMHYE-
CKUX HAayK IpHU | MHYCCKHX MHYECKHAX
HayK TpU pelle- | CKUX HayK MpU
pelleHNH Tpo- | HAyK TpH pe- | HayK TpH pe-
HUM Tpodeccro- | pemeHuu
(ecCHOHANIBHBIX | IIEHWH  TPO- | LIGHUH  MpO-
HaJIBHBIX 3a/1a4 npodeccuo-
3a1a4 (heccnonann- (heccrnonanb-
HaIbHBIX  3a-
HBIX 3a/1a4 HBIX 33/1a4
Jad
NJT-2nke He moxer |Cmabo MoxkeT | XOpoImo  MOXeT | YcmeurHo Mo-
YMeTh 0OMeHH- | OOMEHUBATHCS | OOMEHHMBATHCS | OOMEHHBATHCS XKEeT OOMeHHU-
BaThCsl JAHHBI- | JaHHBIMH, JAHHBIMH, JTAaHHBIMH, WH- | BaThCS  JIaH-
My, wHpopMa- | uHpopmanuert | mHpopmanueit | Gopmarmeint U | HBIMH, WH-




e u mudpo- | 1 mUdpoBeM | U HUGPOBBIM | HUPOBBIM  KOH- | popmanmeid u
BbIM KOHTEHTOM | KOHTEHTOM KOHTEHTOM TEHTOM  Tocped- | HupPOBBIM
MIOCPEACTBOM MOCPEACTBOM | TOCPEACTBOM | CTBOM KOHTCHTOM
nHdopmannon- | uH(GOpPMALH- nHpopmanu- MH()OPMAIMOHHBIX | TOCPEICTBOM
HBIX  TEXHOJIO- | OHHBIX TEXHO- | OHHBIX TEXHO- | TEXHOJIOTMH TpH | MH(POPMAIH-
TUM mpu pelle- | JIOTuu Ipu | JIorui IIpYU | peLIEHUH IIpO- | OHHBIX TEXHO-
HUM Tpodecch- | pereHnn pelIeHuH (heccHoHaIBHBIX noruit pu
OHAJIBHBIX 3aJa4u | mpodeccro- npodeccuo- 3a1au peleHn:
HaJbHBIX 3a- | HAIBHBIX  3a- npocgeccuo-
Ja4 a4 HalbHBIX  3a-
Jad

B pesynbrate u3ydeHus AUCHHILIAHBI CTYICHT JTOJIKCH:
Suame:

- TPHUHIHUIBI COBPEMEHHBIX METOJIOB UCCIICAOBAHHS ITPOLIECCOB M aIllapaToB;

- KOHCTPYKIIUU W MPUHIIMITBI ISHCTBUS arapaToB JUIs OCYIIECTBICHUS MEXaHUYECKHX,
THAPOMEXAHUYECKHUX, TEIIOBBIX M MAaCCOOOMEHHBIX MPOILIECCOB;

- METOJMKY MOJCIUPOBAHHUS ITPOILIECCOB IMHIIEBLIX TPOU3BOICTB;

- (pU3UYECKYIO CYIIHOCTh M TEOPETUYCCKHE OCHOBBI OCHOBHBIX TPOIIECCOB;

- anmapaTypHO-TEXHOJIOTHYEeCKoe OPOPMIICHHE OCHOBHBIX IPOIECCOB, MPHHIIMIT JICH-
CTBUS alllapaToB;

- METO/IBI pacueTa OCHOBHBIX IPOIIECCOB U aIapaToB.

Ymems:

- IPOBOJUTh MAaTE€pPUAIbHBIM U SHEPTETUUECKUI pacyeT Mpouecca U ONpeeanuTh ONTH-
MaJIbHBIE ITAPAMETPBI €r0 BEJICHHUS;

- BBINOJHUTH NMPOEKTHO-KOHCTPYKTOPCKHUE pacueThl OCHOBHBIX almaparoB, OoOecredu-
BAIOLIMX JAHHBIN MTPOLECC;

- TPaBUIBHO ONPEEIUTh Haubosee MPUEMIIEMYIO CXEMY TeXHOJIOTHYECKOT0 MPOoLiecca;

- OIICHUBATH TEXHOJIOTHYECKYIO 3(P(HEKTUBHOCTH TPOU3BOJICTBA;

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

- HCMOJIb30BaThb HOPMATHUBHBIE JOKYMEHTHI IPU OLIEHKE, KOHTPOJIE KAYeCTBA U CEPTHU-
(UKaIu CHIPHS U TTPOTYKIIUH.

Braoemy:

- METOAMKOM pacdera pa3InYHbIX COCTABIISIFOIIMX TEXHOJIOTUYECKOTO MTPOLIECCa;

- HaBBIKaMM MPOBEJICHUS HCCIIET0BaHUI paOOThl aNnapaToB C LENbI0 ONPEIEIICHUs OIl-
TUMAJIbHBIX YCJIIOBUH OCYILECTBJIEHHS NPOLECCOB B PALIMOHAIBHON CXEME COOTBETCTBYIOLIETO
anmnapatrypHoro ogopmieHus

- HaBBIKAMH OOECTEeYeHHs TEXHMUYECKOW 3KCIUTyaTaluu U 3()(EKTUBHOTO MCIOIb30Ba-
HUS annapaToB U MallWH;

- CpencTBaMH MHXEHEPHOTo 00ecreyeHus] TEXHOJIOIMYECKOTro MPOIIeCcCOB

- aHAJIM30M YCJIOBUH U PETYIMpPOBaHUS peKUMa paOdOThI alapaToB pa3IMYHOrO Ha3Ha-
YEHMUSI.

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

‘ Ne ‘ Temsl, ‘ Komnerenumu




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. MaccooOMeHHbIE IPOLIECCHI + + | + 3
5 | Pa3gen 5. MexaHnndeckue npouecchl + + + 3
Hroro 5 5 5 15

4. CTpyKTYypa " coepKaHue JUCHUILIUHBI (MOYJIs1)
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
OO0miast TpyA0€MKOCTh UCIUTLIUHBI 144 144
KonrakTHas pabora ¢ oOydaromumucs, B 48 16
T.9.
AyZIHUTOpHBIE 3aHATHS, B T.4. 48 16
Jlexum 16 6
[IpakTueckue 3aHATHS 32 10
CamocTosTenpHas padora 60 119
[TpopaboTka yyeOHOro mMarepuaia mo Auc-
IUIUIMHE (KOHCIEKTOB JIEKLUH, y4yeOHH- 20 40
KOB, MaTEPUAJIOB CETEBBIX PECYPCOB)
BBIHOJ'II;ICHI/IC WH/IMBUYaJIbHBIX 20 40
3aTaHAH
ITonroToBKa 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 TEXHOJIOTMYECKHX MPOLIECCOB.
1 OCHOBHBIE 3aKOHBI TEXHOJIOTUIECKHUX TTPO- 5 1 VK-1, OTK-1, [TK-6

OECCOB. MOI[CJ'II/IpOBaHI/IC IIPpOICCCOB U allria-




paros.

Paznen 2. 'unpomexanuueckue npouecchl

Mexanuueckue npoueccsl. Mzmenbuenue.
Knaccel u crenens usmensuenus. Coptupo- 2 1
BaHue. [lepememmuBanue. [IpeccoBanue.

VK-1, OIIK-1, I1K-6

Pa3nen 3. TennoBsle nporiecchbl

TennooOMeHHBIE MPOIECCHI U aIMaPaThI 2 0,5 YK-1, OIIK-1, TTIK-6

®norauus.Cymika. CylmHOCTb Mpoliecca u

2 0,5
€ro Ha3HA4YCHUE.

VK-1, OTIK-1, TIK-6

Paznen 4. MaccooOMeHHBIE TTPOIECCHI

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

2 1
PaznieneHne HEOTHOPOIHBIX CHCTEM.

VK-1, OIIK-1, I1K-6

®dunbTpoBaHKE ¢ 00pa3zoBaHuEM U O6e3 oOpa-
30BaHUs OCAJIKA.

2 1 YK-1, OIIK-1, I1K-6

Paznen 5. MexaHnndeckue mporecchl

Maccoo6mennsbie mporecchl. [Iporeccsr skc-

4 1 YK-1, OIIK-1, ITK-6

TPaKIUU, IEPETOHKU U PEKTHUPHUKAIUH.

Htoro 16 6

4.3. [lpakTHyecKkue (ceMUHAPCKHE) 3aHATHUS
O6nbem B yacax
Ne HaMeHOBARNE 3AHSTHS Ounas 3aounas | Popmupyemblie
¢dopma ¢dopma KOMIIETEHIIUH
o0y4yeHust | oOydeHus
Paznen 1. OcHOBHBIE 3aKOHBI TEXHOJIOTHYECKHX MPOLIECCOB.
OnpeneneHre CKOPOCTH CTECHEHHOIO oOca-

1 KJICHUS MapooOpa3HbIX yacTull. PacueT mpo- 4 2 VK-1, OIIK-1,
M3BOIUTEIILHOCTH U INIOIIAAN OCAXKICHHS OT- T1IK-6
CTOMHHKA
O3HakomiIeHHE ¢ KOHCTpYKIMeH Oypara. Pac-

o | Y€T 4acTOTbl BPAIUEHHS, NPOU3BOUTENLHO- 4 2 VK-1, OIIK-1,
CTH M moTpebisieMoit 0ypaToM MOIIHOCTH 1O [1K-6
3aJlaHHBIM BEITUYMHAM

Paznen 2. 'mapomexannyeckue nporuecchbl
. K-1, OIIK-1,
3 | UccnenoBanue MOJIOTKOBON APOOHIIKU 4 1 v 1_’11? 5
. 4 1 YK-1, OIIK-1,
4 | UccnenoBanue MapoBOi MEITbHUIIBI
ITK-6
Paspnen 3. TermoBeie nponeccsl
. K-1, OIIK-1
5 | TexHonoruueckuii pacuet HeHTpUyr 4 1 Y I:II({)- 5 ’
Pasznen 4. MaccooOMeHHBIE TTPOIECCHI
YK-1, OIIK-1
6 | Vccnenosanue IUKIOHA 4 1 ’ ’
A " TK-6
. YK-1, OIIK-1,
7 | Pacuer GaTapeitHOTO ITMKIIOHA 4 1 K-6




Paznen 5. Mexanuyeckue mporecchbl

UccnenoBanue OGapabGaHHOMH CYIIUJIKH. A . VK-1, OIK-1,
8 | Ompenenenue pa3mepoB OapabaHa U MOIIHO- TK-6

CTH, Ha €r0 BPaIlICHUE B Ta30BOM CYIIIWIIKE

Utoro 32 10

[lepeueHp METOAMYECKHUX YKa3aHUI MO OCBOCHUIO JUCIUILTUHBL (MOJTYIIs):
1. Ilpaktukym no aucuurinae «IIporeccer u ammapaTsl» A CTYACHTOB WHKEHEPHOTO (a-
KyJIbTETa OYHON W JUCTAHIIMOHHO-3a049HOU (popm 00ydeHus 1o HampasieHuto - 200301 TexHo-
cdepHas 6e30MacHOCTb, MPOGUIIb - be30nacHOCTh TEXHOIOTHYECKUX MPOLIECCOB U MPOU3BOJICTB.

4.4, JlabopaTopHbIe 3aHATHS
He npexycmorpeHsl.

4.5. CamocrosiTesqibHasi padoTa CTyIeHTa

Dop-
MUDY-
ouHas 3a09HAS eMBIE
dbopma dbopma KOMITe-
oOyuenns | OOY4eHHA | ropyy
[IpopaboTka yuedbHoro ma-
Tepuana 1o AUCLUUILINHE
(KOHCIIEKTOB JICKIIHH, 4 8 VK1
Pasnen 1. OcHoBHBIE | YUEOHUKOB, MaTEpUAIOB OHK-,
3aKOHBI TEXHOJIOTH- | CETEBBIX PECYPCOB) 1
YeCKHUX MPOLIeCCOB. | BrimonHeHne nHANBUIY- 4 3 HK,-G
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
MIPOIIECCHI BrImosTHeHUe WHIUBHTY- 4 8 HK,-G
QJIBbHBIX 3aJIaHUHN
[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- | [IpopaboTtka yueOHOTO Ma- 4 8 YK-1,
MEHHBIE TPOIECCHI TepHana 1o JACHUTLINHE 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 BhINONHEHHE UHIUBUITY- 1,
4 4 8 [1K-6

aIbHBIX 3aJaHul
ITonroroBka K
TECTUPOBAHHUIO
Hroro 60 119

4.6. Boinno/iHeHHEe KOHTPOJILHOM padoThl 00y4al0IIMMUCH 32049HOH (popMBbI

[TpucTynaTh K BBIIIOJHEHUIO KOHTPOJIbHON paboThl HEOOXOIMMO I1OCIIE U3YUYEHUsI MaTe-
puaia Io JIMTepaTypHbIM UCTOYHHUKAM, YOSIUBIIUCH IIyTEM OTBETOB HA BOIIPOCHI JJIsl CaMOIIPO-
BEPKH, YTO MaTepuas TeMbl YCBOECH.

[Tpu BRINOIHEHNH YIIPAXHEHUH HEOOXOMMO COCTaBUTh ONMCAHUE TPYIIIBI BEJINYNH I
(akTOpPOB OKa3bIBAIOIMX BO3JCHCTBHE Ha YEIOBEKAa, YKa3aTb OCHOBHbIE HOPMBI U IPaBUIIA I10
KOTOPBIM IIPOUCXOAUT OIpPEJeNICHHE JAHHBIX MapaMmeTpoB. [locienoBaTebHOCTh BBINOIHEHUS
yIpaKHEHUs] PEKOMEHIYEeTCsl CIeyoast:

1) laTb KpaTKyro KiIaccH(UKAIHUIO, )KENIATEITEHO 110 HECKOJIBKHM ITPHU3HAKAM.

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

3) Vkazatp Texunueckyw nokymenranuto (Hopmer, TOCTeL, Peectpsl u T.1.) periameH-
TUPYIOILYIO BO3JEMCTBUE HEraTUBHOIO IapaMeTpa Ha 4eJIOBEKa M yKa3aTh €ro 3aKOHOJATelb-
HYIO 4acCTb.

4) Cnenatb BBIBOJI.

5) Yka3arp nuTepaTypHbIe HCTOUYHHKH, HCIIOJIH30BAaHHBIC TP BHITOJIHEHHUH 3aJaHUs.

BeinonHeHne KOHTPOIBHOTO 33JaHUS CIIOCOOCTBYET 3aKPEIICHUIO 3HAaHUN IIPU CaMOCTO-
ATEJIBHOM M3Y4YE€HUHU Kypca, a TaKXKe BbIpa0AThIBAET HABBIKM B pabOTe NpPH PAaCCMOTPEHHH U
OINKMCaHWH HETATUBHBIX BO3JIEHCTBHS HA 3J0POBBE YEIOBEKA B PE3YIbTATE €r0 KU3HEAEATEIBHO-
CTH.

Conepxxanue KOHTpOIbHOU paboTel. CTpyKTypa paboThl BKIIOUAET B ceOsl CIeayrolne
OCHOBHBIE JIEMEHTBI B MOPSJIKE UX PACHIOIOKEHHUS:

- TUTYJIbHBIN JIUCT;

- COJIepXKAHUE;

- BBEJICHHE;

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

- 3aKJII0YCHUE;

- CIIICOK UCIIOJIb30BaHHBIX HCTOYHHUKOB.

TumynvHoll 1ucm OIDKEH COAEPXkKATh CBEIEHUS O 00pa30BaTEIbHOM YUPEXkKAECHHH, UH-
CTUTYTE U Kadeapsl, IJie BBIIOJHEHA KOHTPOJIbHAs padoTa U HHpopMaIus o o0ydaroemMcs Bbl-
MOJIHUBLIETO KOHTPOJIbHOE 3a/1aHue. Ha TUTYIbHOM JIMCTE BBITYCKHUK CTaBUT CBOIO MOATHCH.

Bo eésedenuu GopMynupyeTcsi OCHOBHBIE NTOHSTHS, L€JIb, 3aJJa4ud U UCTOPUS BO3HHUKHOBE-
HUSI YIIPABIEHUS 3KOJIOrHueckuMu puckamu. CoCTOsIHME 3aKOHHOCTH B cdepe skomoruu. Kom-



MOHEHTHI, COCTABJISIONINE HOPMATUBHO-TIPABOBYIO OCHOBY 2KOJIOTMYECKUX PUCKOB.

B ocnosnoui wacmu wznaraercs MaTepuan Mo TeMe KOHTPOJBHBIX 3aJaHUIl BHIOpaHHBIX
0 33JJaHHIO COTJIACHO COOCTBEHHOTO BapuaHTa. Coaepxanue paboThl JOKHO PACKPBIBATH TEMY
3aaHusl.

B 3aknouenuu puBOAATCS 00OOIIEHHBIE WTOT, OTPAKACTCS PE3YJAbTAT BBIIOTHEHHBIX
KOHTPOJIbHBIX 33/IaHUM, TPEUIOKEHHUSI U PEKOMEHIAINH 110 UCTIOJIb30BAaHUIO MOMYUYEHHBIX 3HA-
HUW B U3yYEHUU MOCJIEIYIONIUX IUCIMIUIMH, & TAKXKE UX PUMEHEHHE B MPOU3BOJICTBE.

TekcT KOHTpONbHOM pabOoThl MOKHO OTHECTH K TEKCTOBBIM JOKyMeHTaM. COryiacHo
['OCT 2.105-95 "ECKJI. O6mme tpeboBanusi k TekcTtoBbIM qokymentaMm" u ['OCT 2.106-96
"ECKJI. TexcTtoBble JOKYMEHTHI'" TEKCTOBbIE JTOKYMEHTHI MOAPA3JACIAIOTCA Ha JOKYMEHTBI, CO-
JIepKalllie B OCHOBHOM CIUIOHIHOM TEKCT (TEXHUYECKHE OIMUCAHUSI, PACUEThl, MOSICHUTEIbHBIC
3aMMCKW, UHCTPYKIIUHU U T.I1.), ¥ TEKCT, Pa30UThIA Ha rpadsl (crenudukanumu, BEIOMOCTH, Tao-
JIIIBI U T.I1.).

Ecnu xoHTposbHAs paboTa BBINOIHSIETCA HA KOMIIBIOTEpPE, TO TEKCT M3JIaraloT Ha OJIHOM
cTopone iucta opmara A4 ¢ ocTaBieHHEM TOJEH ¢ JeBoi cTopoHbl 30 MM, ¢ mpaBoid 15 M,
cBepxy u cHuzy no 20 mm. Ecnu BbIonHSAETCS OT PyKH, TO JOIMYCKAeTCsl HamucaHue paboThl B
0OBIYHOH TeTpaau UMEIOLIYI0 pa30UBKY — KJIETOUKA.

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

[Tpu opopmieHnr KOHTPOJIbHOI pabOT ¢ NPUMEHEHUEM KOMIIbIOTEPHOU TEXHUKHU HAOOP
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 mpoaykrax CorelDraw, Photoshop.

OrneyaTku, ONMUCKU U TpaUUecKue HETOYHOCTHU, OOHAPYKEHHBIE B MPOIIECCE BHITIOJIHE-
HUSL palbOThI, TOMYCKAETCS UCIPABIATH 3aKpAlIMBAHHEM TEKCTOBBIM KOPPEKTOPOM U HAHECEHU-
€M Ha TOM K€ MECTE UCIIPaBJICHHOI0 TeKCTa (rpapuxm).

[ToBpexaeHust TUCTOB, TOMAPKU U CIIEJbl HE MOJHOCTHIO YIAJICHHOTO MPEKHEro TeKCTa
(pucynka) He gomyckaercsi. OObeM OCHOBHOW YacTH paboThl — mpubau3uTensHo 20 cTpaHwu.
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 ctpanuiie 1 (TUTYJIbHBIN JTUCT) HOMEp HE CTaBAT.

4.7. Conep:xkaHue pa3/aejioB IMCHUIIMHBI

Paznen 1. OcHOBHBIE 3aKOHBI TEXHOJIOTHYECKHUX MPOIECCOB

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

PazButne Hayku o mporeccax u anmnaparax. Kimaccudukamus mpoieccoB. AHaJIU3 MpoTe-
Karomux B MHUIICBLIX IMPOU3BOACTBAX IPOLECCOB. 3az[aqn 10 CO3JaHHIO 3Hepropecypcoc6epe—
TalolInX IMUIIIEBBIX TGXHOHOFHﬁ, OKOJOT'NYCCKHU YHUCTHIX U 6630TXOI[HBIX HpOI/ISBOZICTB. MGTOIH)I
U IPpUHOUIIBI MOACTIUPOBAHUA ITPOLCCCOB U aIlllapaTOB.

Paznen 2. 'mapomMexaHuvecKue MpPoumecchbl

2.1. OcHOBBI THAPABJINKH

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

I'maponunamuka. Bsskue n HEBSI3KHME KUIKOCTH. BSA3KOCTh jKMIOKOCTENW M Ta3oB. 3aKOH
Helotona. /luHamMuyeckuil 1 KMHeMaTudeckuil Kod((UIMEeHThl BS3KOCTH. BiusHus temme-
paTypsl M JaBJIEHHsS Ha BSI3KOCTh JKUJIKOCTEM M ra3oB. JIMHEHHOCTb OJHO3HAYHBIX XMMHKO-
TEXHUUYECKUX (PYHKIIHH.

Pexxumpl nBUKEHMS BSI3KOM KMIKOCTH. DKBUBAJIECHTHBINA AUAaMETp. Y paBHEHHE pacxoa.
VYpaBHEeHHE CIUIOMIHOCTH WJIM HEPa3pbIBHOCTH NoToKa. [luddepeHnnanbHble ypaBHEHUS ABIKE-



HUSI HEBSI3KOM U BA3KOM JKUJIKOCTH.

VaenpHas MexaHu4decKasi SHeprus notoka. CTaTU4eCKUN U AMHAMUYECKUN HAOpbl U UX
u3Mmepenue. CpellHsis U MakCUMajlbHasi CKOpPOCTH NoToka. Teopema bepHymnnu Ui HEBS3KOM U
BSI3KOM HEC)KUMaeMoU KuaKocTH. [Ipunoxxkenus Teopemsl bepHyim.

Omnpeznenenue pacxoia YHEPIUU HAa TPAHCIIOPTHPOBAHUE KHUJIKOCTEH U ra3oB MO TPyOaM.
BriBon (hopMyIibl CONTPOTUBIECHUS MPU JTAMUHAPHOM PEKUME.

[Tonobue duzmueckux siBneHW. OCHOBHBIC MOHITHS W ONpPEICICHUS. YCIOBUS OJIHO-
3HayHOCTU. KOHCTaHThI 1m0/100MsI, MHBAPUAHTHI MOI00US, CUMIUIEKCHl U KOMIUIEKCHI MOJ00US.
BbiBoa KpuTEpHEB rMAPOAMHAMUYECKOTO 000U, MeTos aHanu3a pa3MEpHOCTEN.

O06o6mmenHas kpurepuaibHas (Gopmyna s ompezesieHUs 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, nceBaooKwkeHHbIN). [THeBMoTpancnopT. ConpoTUBIIEHUE CIIOSI 36PHUCTOrO MaTe-
puana. CkopocTh nceBaooxuxeHuss. OCHOBHOE ypaBHEHHE JBMKEHUS Tena B cpene. CKopocTh
BUTaHUS. CKOPOCTh OCaXKIACHUSI.

2.2 Ilepememenue xxkuakocrtei (Hacochl). Kinaccudukanusa Hacocon

[TopmneBsie Hacocel. Hacockl mpocTOoro 1 MHOrOKpaTHOro AeicTBus. Jluarpamma noja-
gy Hacoca. [IpenenbHas BbicoTa BcackiBaHus. [lorepu Hanmopa Ha NMpeoAOIeHUE CUIIBI MHEPLIUH.
Bo3aymnble konmaku. MuaukaropHas auarpamma. OOImas xapakTepUCTHKa IMOPIIHEBBIX HACO-
coB. KOHCTpyKIIMM NOPIIHEBBIX HACOCOB. JleTan ITOPIIHEBBIX HACOCOB.

Poropubie Hacochl. LleHTpoOexHble Hacochl. YpaBHeHue Dinepa. IIpenenbHas BbicoTa
BcaceiBaHus. Dopmyibl mponopuuoHansHOcTU. Pabouwne, xapakTepucTuku HacocoB. Pabora
LEHTPOOEKHOrO0 Hacoca Ha ceTh. [lapamnenbHoe M HOCIEIOBATENBHOE COEAMHEHUE HAaCOCOB.
MHoroctynenuaTsle Hacochl. KOHCTpyKIMu 1eHTpoOeKHbIX HacocoB. CpaBHUTEIbHAs OIIEHKA
LEHTPOOEIKHBIX U MOPIIHEBBIX HACOCOB, BUXpEBbIe HAacochl. OceBble (IPONEUIEpPHbIE) HACOCHI.

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

2.3 IlepemenieHue U cxKaTHE TA30B

Knaccugukarus MammH Juist cxaTus U nepeMeIeHus razoB. [lopiiHeBbie KOMIIPECCOPBI.
WuaukaTopHas nquarpamma kommpeccopa. Koaddunuent nogaun u npenen cxarus. MHorocry-
HeHyaToe cxaTtue. MomHocTh, notpedisemas komrnpeccopoM. OCHOBHBIE THIIBI U KOHCTPYKLIUU
MOPUIHEBBIX KoMIipeccopoB. TypOokommpeccopbl. XapakTepucTuka TypOokoMmpeccopos. Pas-
BuUBaeMoe naBieHne. OCHOBHBbIE KOHCTPYKIMH TypOokomipeccopoB. CpaBHHUTEIbHAs OLIEHKA
MOPUIHEBBIX KOMIIPECCOPOB U TYpOOKOMIIPECCOPOB U 001acTH UX NMpUMEHEeHMs. BakyyMm - Haco-
cbl. OCHOBHBIE KOHCTPYKIIMH: TIOPIIHEBBIE, POTALIMOHHBIE, BOJOKOJBIEBBIE U MACISHBIE, BOJO-U
napoctpyitasie. Bentunsatopsl. LlenTpoOexxHble BeHTHIIATOpHl. Paboune xapakrtepuctuka. Oce-
BbIE BEHTUJISATOPHI.

2.4 Pa3esieHue KUAKUX HEOJJHOPOAHBIX CUCTEM

HeO}IHOpOHHBIe CHUCTEMBEI B HHHIGBOﬁ IMPOMBIINIJICHHOCTH, UX XapPaKTCPUCTUKA U KJIaCCH-
¢dukanusa. Metoasl pazaenenus. O0mue TpeOoBaHMs, MPEACTABIIEMbIC ISl pa3ICICHHS JKUTKUX
HEOJTHOPOAHBIX cucTeM. Ocaxaerne. OcOOCHHOCTH pacueTa MpoIecca OCHANICHUS B JKUIKOU
cpene. Tumbl OTCTOWHUKOB, UX XapaKTepUCTHKA U 001acTh mpuMeHeHus. OcaxaeHue B ToJe
1eHTpoOeKHBIX cuil, OCOOEHHOCTH pacueTa CKOPOCTH OCAXKACHHS. [ MApOIUKIOHBI, O0COOCH-
HOCTb MX pacueTa, HeHTPU(YTd U cenapaTopsl, ux kinaccudukanus. OCHOBBI pacueTa LEeHTPH-
byru: neHTpoOexHas cuia, (akTop pa3aeseHH s, MPOU3BOIMMOCTE, Ta0APUTHI, PACXO]] YHEPTHUH.

Tunsl neHTpUdyT, X XapaKTepUCTHKA U 001acTh mpuMeHeHus. OTcToitHbIe eHTPUdY-
ru. [IyTv MOBBIIIEHUST TEXHUKO-2KOHOMHYECKHUX MOKa3aTene meHTpudyr.



QunpTpoBaHue. TNl QUIBTPAMOHHBIX MPOLECCOB U 00IACTh MpUMeHeHHs. OCHOBBI
teopun ¢uisTparmu. Pexxumbl ¢unsTpanmsa. Meronsl pacdera mpouecca (uibrparun. Cko-
pocts puinbTpanuu. Koagduuuent ¢unbtpanuu u MeToas! ux ompenenenus. Pacuer ¢punbrpa.
Knaccudukanust ¢puapTpoB Uid KUAKUX cucTeM. Tunsl GUIBTPOB, MX XapaKTepHCTHKA U 00-
nacte mnpumeHeHus. Llentpudyrun ¢uipTpyromero Ttuna. I[lyTd TMOBBIIEHHS TEXHUKO-
HSKOHOMUYECKUX MOKa3zaTenel (QMIBTPYIOUIMX YCTaHOBOK. YIbTpadmiIbTpalys U oOpaTHBINA Oc-
Moc. OcHOBBI Teopuu mporecca. lloaynponunaemsie ans yapTpaduiabTpanud U 00paTHOTO
ocMmoca. OunpTpyromue s1eMeHTsl. CxeMbl MeMOpaHHBIX anlapaTtoB W ycTaHOBOK. [Ipaktuue-
CKO€ MPUMEHEHHE yIbTPAdMIbTPALUU U 00PATHOTO OCMOCA B TUILEBOM MPOMBIIIIICHHOCTH.

2.5 Pa3jesieHue ra3oBbIX HEOJHOPOIAHBIX CHCTEM

OcaxaeHue B rpaBuTallMOHHOM 1oje. Cuiibl, IeHCTBYIONIME HA YacTully. Pacdyer ckopo-
CTH OCaXX/ICHHUS U aHAJIU3 MapaMeTPOB, €€ Olpelia MEelINX, MPU Pa3IMYHBIX PEKUMAX OCAKICHUSI.
OtcToliHble KaMephl, UX XapaKTEpUCTUKAa U OCHOBBI pacueTa. [{ukionsl. Pacuer ckopoctu oca-
JKACHUS B T10JIe HEHTPOOCKHBIX CHII MPU PAIUYHBIX PEKHUMaxX ocaxaeHus. KuHeTnka HUKIOH-
Horo mpouecca. Ilman pacdyera nukiiona. OmpeneneHue MPOJOJDKUTEIBHOCTA TPEObIBaHUS B
[UKIIOHE, Ta0apHUTOB arlnapara, pacueT THPaBINYECKUX COMPOTUBICHUH, BEIOOP BEHTUIISTOPA U
OIpe/ieNIEHUE pacxo/ia SHEPTUH.

OddexTuBHOCTh PaOOTHI LIUKIOHA U BBIpAXKEHUE €€ B KpUTepuanbHoi gopme. Ilytu mo-
BhIeHUS 3 PeKTHBHOCTH pabOTHI MKIOHA. THITEI IMKIIOHOB. baTapeiiHple IMKIOHBI M OCHOBBI
uXx pacuera. ['mapaBinyeckue mblaeocaauTenu. TUIbI anmapaToB, UX XapaKTePUCTUKA U 00JIaCTh
npuMeHeHus. @OunbTpel. Tumnbl GUIABTPOB, UX XapaKTEpUCTUKA M 00JacTh NPUMEHEHHUS. DJIEK-
TpopunsTpel. GU3NYECKHE OCHOBBI IEKTPOOCAKACHUSA. THIBI AIEKTPODUIBTPOB, UX XapaKTe-
PHUCTHKA, TIPABUIIO OOCTYKHUBAHUS U 00JIaCTh puMeHeHs. OCHOBBI pacyeTa JIeKTPO(UIBTPOB.

2.6 IlepememmmBaHue B KMJAKHUX Cpeaax
[Iporecc mepeMenmMBaHus B MUIIEBOW MPOMBIIIICHHOCTH. IHTEHCUBHOCTD M 3D PEKTHB-
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 npoiecchl

3.1 ocHOBBI TemIONEepPeaAYH

TennomnpoBonHocTs. 3akoH Pypwe. Koapdunuent tennonpoBonHoctu. Auddepenuu-
aJbHOE YPAaBHEHHE TEIJIONPOBOJAHOCTH. TeIIONPOBOAHOCTh OJHOCIOMHOW M MHOTOCIOWHOM
CTEHOK. 3aKOH HeCTallMOHapHOW TerionpoBoAHocTH. Kpurepun teroBoro mnonobust 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
Terioo0MeHa.

3.2. HarpeBanue, oxyiaxkaeHue, KOHAEHCAIUSA



3HaueHue TEII000MeHa npu OCYIMICCTBJIICHUN NHUIICBLIX TCXHOJOTMYCCKUX ITPOLCCCOB.
[Ipenenbl NpUMEHAEMBIX TEMIIEPATyp U BEIOOP COOTBETCTBYIOUIETO TEIUIOHOCHTEIIS 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,
pereHepaTuBHbIC U KOHTAaKTHbIE TEIUIOOOMEHHUKU. XapaKTepUCTHKA TETNIOHOCUTENIeH U OCHOB-
HBIX TUTIOB TETNIOOOMEHHBIX arapaToB.

TennooOMeHHUKHU: ra30Bble, TAPOBbIC, BOJSHBIC C MPUMEHEHHEM BBICOKOKHUIISAIINX TEI-
JIOHOCHUTEIIEH, ¢ UCTIONB30BaHMEM AJIEKTPOIHEPTHH, OCHOBHBIE TUIIBI TEIJI00OMEHHUKOB. OCHO-
BbI pacyeTa TEeIJI000OMEHHBIX anmnapaToB. MaTrepHallbHbII U TeIoBoi pacuer. OnpeneieHune Ko-
3 GUIMEHTOB TEIUIONEepelaud B TETNIOOOMEHHBIX armaparax, BIOOpP CKOPOCTH pabouux Te,
OmnpelieJIeHue TEPMUUYECKUX CONMPOTUBIEHUN U T.1. OmnpeneneHue cpeqHel pa3HOCTU TemIepa-
Typ NpU KOHJEHCALIUM, UCTIAPEHUH U KUIIEHUH, CPEJIHSAS Pa3HOCTh TEMIEPATYp MPHU MPSMOM TO-
K€, MPOTUBOTOKE, CMEIIAHHOM TOKe. [ MapaBInYecKuil 1 MEXaHMYECKHI pacdyeT Ter000MeHHO-
ro amnmapara. JHepreTuueckuii u skcepretu- yeckuit KIIJI Temmooomennoro anmapara. [lytu
MHTECHCU(PHUKAIIUU TPOIECCOB TEII00OMEHA U MOBBIIIEHUE TEXHUKO-I)KOHOMUYECKUX TOKa3aTe-
Jen.

TennoBas U30JALMS, XapaKTEPUCTUKA TEIUIOBBIX H3OJISIIUOHHBIX MATEPUATIOB U pacyeT
U30JIUH. DJIEKTPOoPHU3HMUECKIe METOABl 00paOOTKH MUIIEBBIX MPOAYKTOB - HATPEB B DIEKTPO-
MarHMUTHOM ToJie - uH(ppakpacHoe oOmyuenue, BozaeicTeue noist BY u CBY, komOuHupoBaH-
HBIE METO/BI.

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-
YEHUs pacTBOpPa, TEMIIEpATypHbIE IIOTEPH B BHIIAPHON YCTAHOBKE, pacdeT pacxoja IPEroILero
napa, pacder ko3¢ (uIMeHTa TEMIONEPEIauu B BEIIAPHBIX YCTAHOBKAX C y4ETOM Iepenajia TeM-
nepaTyp Ha IUICHKE KOHJIEHCaTa, pacyeT IOBEPXHOCTH Harpesa. BeiOop uncia KOpImycos.

OCHOBHBIE TEXHHKO-DKOHOMHUYECKHE XapPAKTEPUCTUKU BBIIAPHOW YCTaHOBKU. OCHOBHBIE
THUIIBl BBINAPHBIX allapaToB. BelmapuBaHue B TOHKOM IJIeHKe. MeTOo/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
OcHoOBHI Teopuu MaccooOMeHa. Mexanu3m Maccoobmera. MaccooOMEH B TEXHOJIOTHYE-
CKHUX IpoHecCax MUIICBBIX IMTPOU3BOACTB. MacconepeHoc B MMIICBLIX MMPOAYKTAX U MaTCpHaAJIax.
HI/IHIGBI)IG MPOAYKTBI KaAK MHOTIOKOMITIOHCHTHBIC U MHOFO(I)aSHBIe CHUCTCMEI. HpI/IMeHeHI/Ie



npaBuiIa Qa3 i aHanusa npoueccoB MaccoooMmena. Koadduumentsr 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(HKAIIUMN 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
HUILEBON MPOMBIIIIICHHOCTH.

H3oTepmbl copbimu U ecopoumu. Meroa rpaduveckoro pacdera, COpOIMOHHBIX TPO-
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 dKcTpakiuuu. Kosddumentsl BHEUTHEW 1 BHYTpEeHHEH MU QY3UH U METOJIBI X OIIpe-
nenenus. BousHue tepmonud¢y3un Ha npouecc 3KcTpakiuuu. KOHCTpyKLUs SKCTPAaKTOPOB U
METO/BI pacyera, MaTepHUaIbHbIN U TEIUIOBOWOAIAHCHI, ONIPE/IeSICHIEe OCHOBHBIX pa3MEpOB arra-
patoB. IlyTu noBbIIIEHNS TEXHUKO-3KOHOMHYECKHX IIOKA3aTEJIEH HIKCTPAKTOPOB.

4.4 OCHOBBI BJIATOKHHETHKHU

[IpumeHeHne ypaBHEHUH MaccOOOMEHa K MepeHocy Biard BHYTpH marepuana. Cranuo-
HapHOE U HECTAallMOHApHOE IoJIe Biarocojepkanus. GopMbl CBS3HM ¢ MaTepHaIoM, UX (HU3UKO-
XUMHUYECKHE U SHEPreTUUYECKHE XapaKTEepPUCTUKU. AJCOPOLIMOHHAS, KAWUIApHAs U SHTPOMHIA-
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

[Tpouecchl Cymku B MUIIEBON MPOMBIIIEHHOCTH. OCHOBHBIE MPOOJIEMBI TEOPUU U TEX-
HUKHU cymkd. COBpeMEHHBIN 3Tall pa3BUTHUA HaykH o cymike. Cyllka Kak Ipolecc pas/eeHus
¢da3 B ycIOBHSIX B3aUMOJICHCTBUSL BHEIIHUX M BHYTPEHHHUX Mosied. MeToapl 00e3BOKUBaHUS U
IpUMEHEHHE UX B 3aBUCUMOCTH OT CBOMCTB MPOIYKTA U SHEPTUH CBS3H BJIard ¢ MaTepHaIoM.

[TapameTpsl BiaxkHOro Bo3ayxa. J-X nuarpamma. OCHOBBI CTATHUKH CYIIKH: aHAIINA3 M30-
TEpMbI COPOIIUH U JecOpOLIMY, PAaBHOBECHAS BIIAXKHOCTb, THAPOCKOIUYECKasi BIaKHOCTh, THCTe-
pe3uc copOIMu 1 IECOPOITUH U €T0 MPAKTHYECKOe 3HAueHHE, TEePMOTUHAMUYECKHE XapaKTepH-
CTHMKH BJIQ)KHOTO MaTepuaa.

OCHOBBI KMHETHKH CYIIKH. KpHuBBIE CYIIKH, CKOPOCTh CYIIKH U TEMIIEpAaTypPHBIE KPUBBIE.
XapakTepuCTUKa OTAEIbHBIX TIEPHUOJOB MpPOIlecca CYIIKUA. YPaBHEHUsI KPUBBIX CYIIKH JIs Tep-
BOTO U BTOPOTO TIEPHO/IA.

KpaeBble ycioBusi U METOAUKA pelIeHUH Tu(QepeHIMaIbHOr0 ypaBHEHHs BIIAronpo-
BOJHOCTH JJIsl BTOPOro nepuoza cymku. KoagphuuueHT Cymky 1 MEeToIbl €ro onpeaeneHus, Ku-
HETUYECKHI pacyeT mporecca CyIIKH.

H3MeHeHne CTPYKTYPHO-MEXaHHUECKUX CBOMCTB MaTepUAIIOB B MpoIecce CymKu. Merto-



JIbI 000CHOBAHHS ONTHUMAIILHOTO PEXKHIMa MPOILIECCOB CYIIKH.

OCHOBBI MHXEHEPHOI'O0 pacyeTa CYIIWJIbHBIX YCTAHOBOK. TE€pMOIMHAMUYECKHI aHan3
cymku B J-X amarpamme, MOCTPOSHUE B HEH MPOIIECCOB, MPOUCXOASIINX B Kamopudepe 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, KHUIIAIEeM, (POHTAaHUPYIONIEM, BUXPEBOM CJIO€ M BO B3BEIICHHOM COCTOSIHUU, CYIIKa
uH(ppaKpacHBIMHU Jy4aMH, CYIIKa B 3JIEKTPUUYECKOM I10JI€ BHICOKOM M CBEPXBBICOKOM 4acTOTHI,
KOMOWHHUPOBAHHBIE METOJIbI CYIIKH, MEHOCYIIKA, CYIKa CyOJMMaliuei, akyCTUYecKas CyIIKa.
KonTakTtHsiii Biarooomes. OreHka SKOHOMHYECKON 3(()EKTUBHOCTH U MYTH HOBBIIICHUS TeX-
HUKO-3KOHOMHUYECKUX MOKa3aTesIeil CyIMIMIbHBIX YCTaHOBOK. OCOOEHHOCTH CYIIKH B KOHAMUIIMO-
HUPYEMBIX [TOMEILIECHUSIX.

4.6 IIpouecchl NepPeroHKM U NMeperoHHbIe aNNapaThl

ITonsTue O Impouecce NUCTHIIAINH. I[I/Ial"paMMbI (baBOBOFO paBHOBECHUA IJIA 6I/IHaprIX n
MHOTOKOMIIOHEHTHBIX cMecei. IIporecchl meperoHkn u peKTu(UKanuy B MUIIEBOW MPOMBIIII-
JieHHOCTH. OCHOBBEI TCOPHUHU IICPCTOHKH. KJ'IaCCI/ICI)I/IKaLII/IH pa3sacIICHHbIX CMeceﬁ, OCHOBHBIC 3aKO0-
HbI [ICPETOHKHU.

KJ'IaCCI/I(bI/IKaI_[I/IH IIpoHeCCOB MCPEroHKu U c1a00CTH UX IIPpUMCHCHUA. YcnoBus pasaciic-
HU B3aMOPACTBOPHUMBIX KOMIIOHCHTOB, YaCTHYHO PACTBOPHUMBIX U HCPACTBOPUMBIX. CrnoxxHas
MEPEroHKa: MHOFOKY6OBBIG aliraparTbl; KOJIOHHBIC aIlllapaThbl. OcobeHHocTH Imponecca peKTI/I(bI/I—
Kanuu. Pextudukanus OMHApHBIX cMecel - WIealbHBIX, PEaJbHBIX, a3€TPOMHBIX. DKCTPAKTHB-
Hasd peKTI/I(bI/IKaLII/ISI. Hpoueccm, IMPOTCKAIMEC HAa TAPCIIKaX, HACAA0OYHbIC KOJIOHHLI, IINICHOYHBIC
KOJIOHHBI, POTAallMOHHLIC alllapaThl.

IlonsTtue o KHH Tap<Cib4aToro arirapara, SKBHUBAJICHTHOM BBICOTC, CAMHUIIC IICPCHOCA.
HYTI/I MOBBIIICHHS TEXHUKO-DPKOHOMHYECKNX ITOKa3aTeneH peKTI/I(i)I/IKaIII/IOHHI)IX armnaparTos. ITo-
HATHUEC O peKTI/I(I)I/IKaI_[I/II/I MHOT'OKOMITOHEHTHBIX CMeEceil. MOHGKyanHaH JUCTUILIIANUA.

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 KpucCTallin3alluu. MeTO,Z[BI KpucCTaJluIn3alluu. KpI/ICTaJIJII/I3aI_II/I$I B
nmponecce 3aMopaKuBaHrsl, OCHOBHBIC 3aKOHOMECPHOCTHU. Turer arrmapaToB OJid KpUCTAJIJIM3alluu:
BAKyyM alllaparbl; MCIIAJIKU-KPHUCTAJIIIN3aTOPHI. MaTepI/IaJ'IbHBII\/'I U TEMJI0BOMU pacuceT KpUcCTa-
JIN3aTOPOB. HYTI/I MTOBBINITEHHUS TEXHUKO-OPKOHOMHYECKIX ITOKa3aTeleH KpUCTAJIJIN3aTOPOB.

Paznen 5. Mexanuueckue nmpouecchbl
5.1 npouecchyl U3MeJIbUYEHMSI
[IpuMeHeHne NpoLecCOB U3MEIbUCHHS B MTUILEBON TEXHOJIOTHH. TeopeTndeckue OCHOBBI
npouecca apoonenus - padbotsl [1.A. Pebunnepa, Kuka-Kupnuuesa, Purtunrepa, C.H. XKypkosa
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 OUUCTKHU.

5.3 IIpeccoBanue
[Ipomecchl mpeccoBaHUs B MHUILEBOW MPOMBINUIEHHOCTA. OCHOBBI TEOpUU 00pabOTKH



MUIIEBBIX MPOIYKTOB AaBieHueM. OTKaTHe KUAKOCTH, (OPMUPOBAHUE MUIIEBLIX MPOTYKTOB,
OpukeTupoBaHue. THIBI YCTAaHOBOK Il 00paboTku maBieHueM. [Ipeccel Ayt 00e€3BOKMBAHUSA,
($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 00pa3oBaTENbHON POrPaMMBbI UCIIOJIB3YIOTCS MHHOBAIIMOH-
Hble 00pa30oBaTENIbHBIC TEXHOJIOTUH COCTABISIOIINE ONPECICHHYIO JUAAKTUYECKYI0 CHCTEMY,
HanpaBJIeHHYI0 Ha (opMupoBaHHE OOBEKTHBHOH OIIEHKHM OINACHBIX COOBITHI M 0oOecrednBaro-
mue o0pa3oBaTeNIbHbIC TOTPEOHOCTH KaXKIOT0 Y4YaIIerocss B COOTBETCTBUH C €T0 MHIAMBHIYallb-
HBIMU OCOOCHHOCTSIMU.

JInst 3TOr0 MCHONB3YIOTCA KaK TPAJAWIMOHHBIE, TAK U MHTEPAKTUBHBIE METO/IbI 00y4YEeHUS
Ha OCHOBE MHTErpalnuy KOMIETEHTHOCTHOTO U JIMYHOCTHO-OPHEHTHPOBAHHOTO IOAXOJIOB C 3JIe-
MEHTaMH TPAJULIUOHHOTO JIEKIUOHHO-CEMHUHAPCKOTO M KBA3UNPO(ECCHOHAILHOTO O0yYEHUS C
UCTIOJIb30BAHUEM MHTEPAKTUBHBIX (POPM MPOBEACHUS 3aHSATHHA, UCCIEIOBATEIBCKONW MPOSKTHOM
JeATEIILHOCTH U MYJbTUMEIUIHBIX Y4€OHBIX MaTepHAJIOB.

Bup yLIe6HBIX 3aHATHH O6pa30BaTeJleHe TCXHOJIOI'MH
BU3yaJibHasA ACMOHCTpaluAaA Marcpuajia - HNPE3CHTAlUA C HC-
Jlekuuu MMOJIb30BAHUEM CPEACTB MYIIbTUMEIHA, U C HOCICAYIOIIUM 00-

CYXKJCHHEM MaTepuaa

IPOBE/ICHUE pacueTOB U pEIIEHUE 3aJlady HalpaBICHHBIX Ha
(GopMHUpOBaHNE KOHKPETHBIX IPEICTABICHUN O IMOpSIKE Opra-
HU3aIlM1 MOHUTOPHHIA, NIPEIOTBPAILEHUH U 3allUTe OT OIACHO-
cTeil TexHochepsl

[IpakTrueckue 3aHATHS

Hcnonp3oBaHne Kak TpaJAWLMOHHBIX (OpM OOy4yeHHs, TaKk U

CamocrosTenbHas 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 CPESICTBO
n/m pazziensl (TeMbI) KOHTPOJINPYEMOU
HAaWMEHOBaHHUE | KOJ-BO
JUCIIUILTUHBI KOMITCTCHITUHT
TecToBnIe
40
3aganus
1 Pa3nen 1. OcHOBHEBIE 3aKOHEI VK-1, OIIK-1, TeMmel 5
TEXHOJIOTUYECKHX MPOIECCOB. I1K-6 pedeparoB
Bompocs
p JUTST 15
3adera
TecToBbIe 40
VK-1, OIIK-1, 3ananus
2 Paznmen 2. I'mapomexaHudeckue
I1K-6 TeMbl
MPOIIECCHI 5
pedepaToB




Bomnpocsr qist 15
3adera
TectoBbIC 40
3amanus
Pasnen 3. TemstoBble IpOLIECCHI YK-1, OlIK-1, Temmr 5
A 3. pont I1K-6 pedeparon
Bomnpocsr qis 20
3a4eTa
TectoBbIE 40
3amanus
Paznen 4. MaccooOMeHHEIE VK-1, OIIK-1, TeMsbl
5
MPOIIECCHI I1K-6 pedeparon
Bomnpocsr qs 20
3a4eTa
TectoBbIC 40
3aganus
Paznen 5. Mexanuueckue npo- YK-1, OIIK-1, Tembl
5
11eCChI I1K-6 pedepaToB
Bomnpocsr qis 15
3a4eTa

CoNo~WNE

el
N RO

el el
oA w

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

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

VerpoiicTBo H pad0Ta OCHOBHBIX THUIIOB IPOOUIIOK.

OcaxeHue B IEHTPOOSKHOM TIOJIE.

Mammnsl, paboTaromue 1mo NpUHIMITY TPOKATKH.

VYerpoiicTBO 1 paboTa mapoBOi METBHUIIBL.

OTCTOMHUKM NEPUOINIYECKOT0 NeHCTBUS.

Knaccudukanus cymmioxk.

Cura. Matepuain 1 ciocoObl U3rOTOBIICHHS.

OTCTOWHUKH HENPEPHIBHOTO JEHCTBUS.

DKCTparupoBaHHUe U3 TBEPABIX TEJN U U3 KUIKOCTEH.

. [Ipon3BOANTENHHOCTH BAIBIICBOM IPOOHIIKH.

. Metobl pa3ieneHnss HEOAHOPOIHBIX CUCTEM.

. Cymika. Crioco0sl yaJieHus BJIar.

. YcTpoiicTBO 1 paboTa BaJIbIIeBOM IPOOHIKH.

. Cycniensusi. OMynbCcusi, TbUIb U JbIM. VIX cOCTaBHBIEC YacTH.
. Ancopbuus. Onpenenenue. Annapatsl Uit aICOPOIIHIH.

Pasznen 2. l'mapomexanndeckue mporecchl. (YK-1, OIIK-1, TTK-6)
Mexannueckue nporecchl. Mzmenbuenue, 1podiieHre, pe3aHue.
Turbl HaCOCOB.

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

AGcoponus. Onpenenenne. KoncTpykims abcopOEHTOB.
[ToHsATHE HEOTHOPOTHBIX CUCTEM, HX KIACCUDUKAIIHSL.
CTpyH *HUIKOCTH U UX BO3/IEHCTBHE HA CTEHKU COCY/Ia.
UYTo OTHOCAT K MacCOOOMEHHBIM ITpoleccam?

MeTo16I COPTUPOBAHUS CHITYYUX MAaTEPUATIOB.

3aKkoHBI COXpaHEHUSI MACChl U dHEPTHH. VX ompeneneHue.
IToBepXHOCTHOE HATSKEHHE, KaMJIIPHOCTb, BA3KOCTD.
CxeMbl HaITpaBICHHUS B3aUMOICHCTBYIOIINX TOTOKOB.




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 JOMACTHBIX MEIIAIOK.
Tunsl TermnooOMeHHBIX anmapaToB. VX cxembl.
Mertoibl MOAETUPOBAHUA.
Pa3znenenuie HeOMHOPOIAHBIX cUCTEM. MexaHNYeCKHE MPOLIECCHI.
Bb160p KOHCTPYKIMH TEMII00OMEHHBIX allaparoB.
OcHoOBHbIE MOJOXKEHHUS HAYKU O MPOIIeccax U armaparax.
Teopust punbTpoBaHMs ¢ 00pa30BaHHEM OCAJKA.
Kpucrannuzamnus u pactBopenue. OCHOBHBIE CBEJICHUSI.

Paznen 4. Maccoobmennsie nporieccol (YK-1, OITK-1, TTIK-6).
Huxnounst. [punmun nevictBusi. A6copoius. MaTtepuanbHbIi 6ananc abcopOIuu.
Martepuarsl A U3TOTOBJICHUS alllapaToB. MeTasuibl.
OcaxaeHne B TPaBUTAIIMOHHOM T10JI€ (OTCTaBaHUE).
TyHHETbHBIE CYITUIIKH.
OcHoBHBbIE MpaBUJIa MOJECIUPOBAHHUSL.
Kunetnka epMeHTAIIMIOHHBIX TIPOIIECCOB
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. [Ipocrast neperoxka.
3aKOHOMEPHOCTH (UIbTPOBaHUS 0€3 00pa30BaHUs OCaIKa.
MaccooOMeHHbIE TPOLIECCHI.
['unpaBnuyeckre Ipoueccsl s OTAENECHUS KUAKOCTH.

Paznen 5. Mexanuueckue nporecchl (YK-1, OIIK-1, ITK-6).
Cymka. Crioco0s1 00e3B0okrBaHus. O0IIas XapaKTepUCTHKA.
Kpucrannu3zanus u pactBopenue. CyniHocTh MIPOLECCOB.

VY CoBHS KpUCTAJUIM3ALUU U PACTBOPEHHUSL.

[lepememmBanue. JlonacTHbIe, POTIEIIIEPHBIC U TYPOMHHBIC MEIIIAIKH.
TernnooOMeHHHKH ¢ pyOamikamMu, KOKyXOoTpyOHBIE.

Crioco0b1 kpucTaumzanui. OCHOBHBIE TOHATHS TEOPUH KPUCTAIUTH3AIINH.
Conepsxanune kypca "[Iporecchl v anmaparbl TUIIEBBIX TPOU3BOACTB".
3Ha4yeHne mporiecca CymKkd. Buibl BIaXKHBIX MaTepHasoB.

OCHOBHbBIE TEOPUHU PACTBOPEHHUS.

Hpob6nenune. Knaccudukarus cnoco0oB ApoOIeHHS.

OTCTOMHUKH HEPEPHIBHOTO JICHCTBHUS.



72. Konnencarus. OO0miye cBeeHus.

73. CoptupoBanue. [IpocenBanue, cura.

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

6.3. Illkaj1a OIEHOYHBIX CPEACTB

YpoBHH chopmMupo-
BaHHOCTH KOMIIe-
TEHIIUH

Kputepuu onennBanus

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

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

3HaeT — TEOPETUYECKUE OCHOBBI IPUPOMO-
MIOJI30BaHUS 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 3arpsi3HEHUsI aTMOC(HEPHOTO BO3IYXa;
BJIMSIHME YeJIOBEKa Ha KPYroBOPOT BOJIBI; 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 IIOHATHUC KOHICIIINN 9KOJIOTO-
OKOHOMMUYCCKOI'0 pa3sBUTHA, NPUMCHATH Ha IIpaK-
THUKE 0a30BbIe 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; OCHOBHBIMHU METOJUKAMHU OICHKU
OKOJIOTUYECKOro COCTOAHUA BOABI, BO3AyXa 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 6anna)
«3aYTEHO»

3HAaeT — OCHOBBI OXpaHbl OKPYXKarolIen cpe-
JIbI U PallMOHAIBHOTO TPUPOAOIIONE30BAHUS;

KJIaCCH(UKAIMIO MTPUPOAHBIX PECYPCOB; IIIO-
OasibHbIC MPOOJIEMbI OKPYKAOIIEH CPEIIbI; CIIOCO-
Obl OXpaHbl MPUPOABI M MPENOTBPAILECHUS Hera-
TUBHOT'O AHTPOIIOTEHHOTO BO3JECHCTBHUS Ha OKpY-
JKAFOIIYIO CPEy M YeJIOBEKa;

yMeeT - BECTH IPAaKTHYECKYIO JEATebHOCTD;
paborath ¢ nuTepaTypoil U MH(OPMAIMOHHBIMU
CHCTEMaMH C LIENbI0 IOJTy4YeHUs HHPOpPMaIInY;

cobupath, 00pabaTeIBaTh, aHAIM3UPOBATH H
MPECTaBIATh MOJyYCHHbIE 3KCIIEPUMEHTAIbHBIC
JaHHBIC, MMPUMEHUTL TCOPETHYCCKHUE 3HAHHUA Ha
IIPAKTHKE;

BJIajeeT - METOJaMH KOHTPOJIS 3arps3HsI0-
LIMX BELIECTB B OKPY’KaIOIIEH cpele; MpaBuiaMu
0€30IacHOCTU U HaBBIKAaMU paboTHI B J1ab0paTo-

TECTOBBIC 3a1aHUS
(22-32 6annoB);
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 PUPO-
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 JCATCIBHOCTh, NMPHMEHATh B pabdore
METOIUKH HAOJTI0ICHH;

He BJjajieeT - NpaBWIaMU OE30MaCHOCTH U
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 BO3OyXa,
BJIMSIHME YeJIOBEKa Ha KPYroBOPOT BOJBI; 3arps3-
HEHHUE BOJIbI, IOYBBI U €T0 MOCIEICTBU; OXpaHa U
palnMoHaIbHOE UCTIOIb30BaHUE BOJHBIX OOBEKTOB,
[IOYBBI, PACTUTEIBHOTO M >KUBOTHOI'O MHUPA; TJIO-
OanbHBIC TPOOIEMBI

OKPY’KaroIllled NPUPOIHON Cpelbl; OCHOBBI
9KOHOMHMKHM TPHUPOJOIOIB30BaHUSI W PbIUaru
yIpaBiIeHUS MPUPOOIOIB30BAaHUEM U OXpPaHOU
OKpY>Karollle cpeibl;

yMeeT - CaMOCTOSITEJIbHO aHAJIM3UPOBATh U
OLIEHUTH BO3JCHCTBUS Ha OKPYXAIOIIYI0 Cpeay
COBPEMEHHBIMH METOJIaMH HCCIIEJOBAaHMIA; 00b-
SICHUTD MOHSATHE KOHIICTILIH 9KOJIOr0-
SKOHOMHMYECKOI'0 Pa3BUTHSL, PUMEHATh Ha MPaK-
TUKe 0a30Bble M TEOpETHYECKHE 3HaHUs B cdepe
MIPUPOIOOXPAHHON JeSITeTbHOCTH;
BJajeeT — METOJUKON pacueTa HOPMATHUBOB Ka-
YecTBa OKPYXKAIOIIeH CpeJbl; METOJaMU XUMHUYe-
CKOTO aHaJIM3a, a TAK)KEe METoJaMu 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 (GOPMHUPOBAHUS KOMIETEHIIMNA B MPOIECCE OCBOEHUS MUCIMIUIMHBI (MOAYIS) TO-
JIpoOHO MpecTaBIeHbl B TOKyMeHTe «DOH/T OLIEHOYHBIX CPEACTB TUCIMUILIMHBI (MOIYJIS)».

Bce KoMILIeKThI OLCHOYHELIX CPCACTB (KOHTpO.TILHO-I/I3MepI/ITeJ'ILHBIX MaTepI/IaJIOB), HE00-
XOOUMBIX JIsI OLICHKH 3HaHI/II\/'I, yMeHI/II\/'I, HaBBIKOB U (I/IJ'II/I) OImbITa ACATCIIBHOCTHU, XapaKTCPU3y-



IOIUE ATanbl (POPMHUPOBAHMSI KOMIETCHIIMNA B TPOIECCE OCBOSHUS TUCIHMILTUHBI (MOMYJIS) TO-
JIPOOHO TPENICTAaBICHBI B JOKyMEHTE «DOH/T OIEHOYHBIX CPEJICTB TUCITUTIITUHBI (MOIYJIS ).

7. YueOHO-MeTOAMYECKOEe U MH(OPMAITUOHHOE
odecneyeHre JUCHUILIMHBI (MOTYJIs1)

7.1.0cHoBHAas yueOHas1 JuTEpaTypa

1. T'opbatiok  B. [Ipomeccel ®  ammapaTbl  IHUIIEBBIX  IPOM3BOJCTBAM,:
Komoc, 1999.

7.2 lonosiHUTEILHAS Y4eOHAas1 JIUTEpaTypa
Kageuxuit, I'.J1. «IIpoueccsl u anmapatsl nuiieBoi Texnoiaorun.» M.:KonocC 2008
Hparunes, A.U. , «TexHonornyeckue MallinHel ¥ anmnaparsl nuieBbx» M.: Kosoc 1999
3. Ilandwmios, 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 OCBOCHHUIO ITUCIUIIINHBI

1. Iep6akos C.1O., AkcenoBckuii A.B. Kynenko B.b., MeTonuueckue pexomeHaanuu
JUISL CTYACHTOB HMHXKEHEPHOTO WHCTUTYTa MO OPTraHU3alMM CaMOCTOATEIbHOW paboThl MO
HampaBjieHUsIM OakajaBpuara U  MarucTpaTrypsl (mpoTokoioM 3acenaHus  y4eOHO—
METOIUYECKOro coBera yHuBepcutera Ne 2 «22» oktsiops 2015 r.) MuuypuHCK

2. AxcenoBckuii A.B., llepbaxos C.}0. MeTonnueckue ykazanusi 10 BBITIOJHEHUIO KOH-
TPOJBHOU paboThl 00yJaroImuXxcs 1o HampasieHuto noarotoBku 20.04.01 — TexnochepHas 6e3-
OMacHOCTh JUCHUIUIMHBI «HHOBAIIMOHHBIE TEXHOJOTHU W METOJbI 3alUTHl SKOCHCTEM)
(YTBEpKIEHO MPOTOKOJIOM 3aceaHus y4eOHO—METOIUUYEeCKOro coBera yHuBepcurera Ne 10 ot
«26» anpens 2018 r.)

3. Axcenosckuii A.B., lllep6akos C.JO. YyeOHO-MeTOMUECKUI KOMITJIEKC MO JUCHUIUIMHE
«VIlHHOBAIIMOHHBIE TEXHOJOTUU M METObI 3aLIUThl IKOCUCTEM» JUIsl 00yJaroUIMXcs M0 Harpas-
nenuto noarotoBku 20.04.01 — TexnocdepHass 6e30mMacHOCTh. (YTBEPKACHO MPOTOKOIOM 3ace-
JaHus yaeOHO—MeToInueckoro coBera yauBepcutera Ne 10 ot «26» anpenst 2018 r.)

7.4 Undopmannonnbie M HU(PPOBbIE TEXHOJIOTHH (IIPOrpaMMHoOe odecie-
YyeHue, COBPEeMEeHHbIe IPo(ecCHOHAIbHBIE 0a3bl JaHHBIX H HH(POPMALMOHHbIE
CIIPABOYHbIE CUCTEMBI)

VYyeOHas nucuuivHa (MOAYJb) MPEeIyCMaTpUBAaET OCBOCHHE MH(OPMALMOHHBIX U LHQ]-
POBBIX TEXHOJIOTHA. Peanuzanus mu@poBeIX TEXHOJIOTHI B 00pa30BaTEeIbHOM MPOCTPAHCTBE SIB-
JSIeTC OJTHOW W3 BXKHEWIMX IIee o0pa3oBaHus, AArOlell BO3MOXHOCTh Pa3BHUBATh KOHKY-
PEHTOCIIOCOOHBIE KauecTBa 00YUaIOIIMXCs KaK OyAyIIMX BBICOKOKBATU(UIIMPOBAHHBIX CIEIHa-
JINCTOB.

[{udpoBble TEXHOIOTUU TPETyCMATPUBAIOT PAa3BUTHE HABBHIKOB I(P(HEKTUBHOTO pPEIICHHS
3a/1a4 MpodheCcCUOHATBLHOTO, COIMATBLHOTO, JIMYHOCTHOTO XapaKkTepa ¢ UCIOJIb30BAHUEM Pa3JIHy-
HBIX BHJIOB KOMMYHHMKAIIMOHHBIX TexHOJoruil. OcBoeHHE HU(PPOBHIX TEXHOJOTHH B pamMKax
JAHHOW TUCIUTIIMHBI (MOIYJIsI) OPUEHTHPOBAHO HA CIIOCOOHOCTH O€30MacHO M HaJIeKaIIUM
0o0pa3oM mony4yaTh JOCTYII, YIPABISITh, HHTETPUPOBATh, OOMEHHBATHCSI, OLIEHUBATh U CO3/IaBaTh
WH(OpPMAIHIO C TTOMOIIBIO U(PPOBBIX YCTPONCTB M CETEBBIX TeXHOJOTHN. DOopMupoBanue 1ud-
pPOBOI KOMIIETEHTHOCTH TMpeAroyiaraeT padoTy C JaHHBIMHU, BJIaJICHUE WHCTPYMEHTAMH st
KOMMYHUKAITUH.



7.5 UudopmannoHHbie 1 HU(PPOBbIE TEXHOJIOTHH (IIPOrpaMMHoOe odecie-
YeHHe, COBpeMeHHbIe NPo(ecCHOHAIbHBIE 0a3bl JaHHBIX U HH(POPMAILHOHHBIE
CIIPABOYHbIE CUCTEMBI)

7.5.1 DJ1eKTPOHHO-0MOJINOTEeYHbIE CUCTEMBI 1 0a3bI JAHHBIX

1. OO0 «5BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oka3zanue yciyr ot 03.04.2024
Ne 6/1 (CereBas anekTpoHHas OubIMOTEKA)

2. ba3a manHBIX 37eKTpoHHBIX HH(MOopMaImoHHBIX pecypcoB @I'BHY ITHCXB (morosop
1o 00eCTIeYeHHIO JJOCTYIa K 3JEKTPOHHBIM nH(popMannoHHbIM pecypcam ®I'BHY ITHCXB ye-
pe3 repmunan ynaneraHoro poctyna (TY ®TBHY [THCXB) ot 09.04.2024 Ne 04-Y'T/2024)

3. DnextpoHHast bubnmuoreynas cucrema «HarmoHnanbHbIH UPPOBOH pecypc «PyKoHT»:
Komnekmun «ba3ossiii MmaccuB» U «Komnoc-c. Censckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIIYT 0 MPEOCTaBICHHIO JoCcTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «dnekrponnoe usnateasctBo KOPAWT» (https://urait.ru/) (Z0roBop Ha oKa3aHHe
YCIIYT 10 TIPEO0CTaBICHUIO JOCTYyIa K oOpa3oBarenbHoi miathopme OO0 «DneKTpoHHOE H3/a-
tenbcTBo FOPAWTY ot 07.05.2024 Ne 6555)

5. DnekTponHo-0nbaHOTeUHast cuctemMa «Bepranckuity (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3HOE HCITOJIb30BaHUE MTpou3BeneHuid oT 26.03.2020 Ne 14/20/25)

6. baza gannbix HOB «HanumonanbHast snmextponHass Oubmmoteka» (https://rusneb.ru/)
(moroBop o moakmoueHnn k HOb u npenocrasnenuun noctyna k oobektam HOb ot 02.02.2024
Ne 101/HDOB/4712-n)

7. CornaiieHue 0 COTPYAHUYECTBE MO OKa3aHUI0 OMOIMOTEYHO-UH(POPMAIIMOHHBIX U CO-
UOKYJIBTYPHBIX YCIYT IMOJIb30BATEIISIM YHUBEPCHUTETA U3 YHCIIa MHBAIUAOB 10 3PEHUIO, C1a00-
BUJSIIINX, WUHBAIUAOB APYTUX KAaTErOpUil C OTrpaHUYEHHBIM JOCTYNOM K HH(OpMAalUHU, U,
UMEIOIIUX TPYAHOCTU ¢ uTeHneM IutockonedatHoro tekcta TOI'BYK «TamboBckas obnactHas
yHUBepcaibHasg Hay4Has Oubimoreka uM. A.C. ITymkunay (https://www.tambovlib.ru) (corna-
nieHue o cotpynaudectse oT 16.09.2021 Ne 6/1)

7.5.2. MudopmanmoHHbIe CIPABOYHbIE CUCTEMBI
1. CpaBouHas npaBoBasi cuctrema Koncynbrantllntoc (qoroBop mocraBku, agantaiuuu u
COIPOBOKEHU K3eMIuIsApoB cucteM Koncynprantllntoc ot 28.02.2025 Ne 12413 /13900/3C).
2. DneKkTpoHHbIN nepuoandeckuii cnpaBouyHuk «Cucrema TAPAHT» (moroBop Ha yciy-

' TI0 COnpOoBOXKAeHNUIO OT 28.02.2025 Ne 194-01/2025).

7.5.3. CoBpemeHHbIe MpodeccuoOHATIbHBbIC 0a3bI JAHHBIX

1. ba3a naHHBIX HOpMaTHUBHO-IIPABOBBIX AKTOB MH(OPMALIMOHHO-00pa30BaTENbHOM Mpo-
rpammsl «Pocmeron» (morosop ot 05.09.2024 Ne 512/2024)

2. baza nannbix Hayunoit snextponnoi 6udamoreku eLIBRARY.RU — poccuiickuii un-
(opMalMOHHO-aHATUTUYECKUN TOpTal B 007aCTH HAyKH, TEXHOJIOTUHM, MEIULIUHBI 1 00pa3oBa-
Hus - https://elibrary.ru/

3. Ioptan oTKphITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpoiTeie naHHble @DenepaibHONl  CIyX OBl TOCYIapCTBEHHOW CTATUCTUKU -
https://rosstat.gov.ru/opendata

7.5.4. JIMLIeH3MOHHOE U CBOOOHO PaCPOCTPaHsieMoe MPOrpaMMHoOe odec-
nevyeHue, B TOM YHCJIe 0Te4eCTBEHHOT0 MPOU3BO/ICTBA

Haumenosanue Pazpabot- Hocryn- Ccpuka Ha Enu- PexBuzutel noa-
guk 10 (mpaBo- | HOCTH (JIUIIEH3U- | HBIH peecTp poccuii- TBEPKJAIOIIETO J10-
oOmamarens) OHHOE, CBOOOZHO | CKHX MPOTrpamM Ui KyMeHTa (IIpH HaJu-
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pacmpocTpaHsie- OBM u BJ] (ipn YUH)
Moe) HAJTHYHUH)
Microsoft Microsoft JuneHsu- - JluneHsus
Windows, Corporation OHHOE or 04.06.2015 Ne
Office 65291651 cpox
Professional JEUCTBHS: OECCPOUHO
AHTHBHPYCHOE AO «JIabo- Jlunen3u- https://reestr.digi CyOnuIeH31OH-
nporpammHoe obecrie- | patopus Kac- OHHOE tal.gov.ru/reestr/3665 | usiit norosop ¢ OO0
gyenne Kaspersky TIEPCKOTO 74/?sphrase_id=4151 «Codrekc» oT
Endpoint Security mms (Poccust) 65 09.12.2024 Ne 6/H,
OnsHeca CPOK ICHUCTBUSL: C
09.12.2024 1o
09.12.2025
MoiiO¢uc Cran- 000 «Ho- Juniensu- https://reestr.digi Kontpakr ¢
JIAPTHBIH - BbIC 00JIauHbIC OHHOC tal.gov.ru/reestr/3016 000 «Py6uxon»
OducHbIH makeT TEXHOJIOTHI 31/?sphrase_id=2698 ot 24.04.2019
JUTst paboThI € TOKY- (Poccust) 444 No
MEHTaMH ¥ MOYTOH 03641000008190000
(myoffice.ru) 12
CpOK neiicTBus: Gec-
CPOYHO
OducHbIii makeT AO «P7» Jlunensu- https://reestr.digi KontpakT ¢
«PT7-Oucy OHHOE tal.gov.ru/reestr/3066 000 «Codrerc»
(neckromnHas 68/?sphrase_id=4435 ot 24.10.2023
BepcHUs) 041 Ne
03641000008230000
07
CpOK neiicTBus: Gec-
CPOYHO
OnepanroHHas 00O "ba- Junensu- https://reestr.digi Konrpakr ¢
cucrema «AnsT O0pa- | 3ambT cBOOOAHOE OHHOE tal.gov.ru/reestr/3032 000 «Codrerc»
30BaHUE» HpOrpaMMHOE 62/?sphrase_id=4435 ot 24.10.2023
obecnieuenue" 015 Ne
03641000008230000
07
CpOK JIeHCTBUS: Oec-
CPOYHO
IMporpammHuas AO «AE- Juuensu- https://reestr.digi JIuieH3MOHHBIT
cucreMa st o0Hapy- TUTUIATAAT OHHOE tal.gov.ru/reestr/3033 | morosop ¢ AO «AH-
JKCHHS TEKCTOBBIX (Poccust) 50/?sphrase_id=2698 TUILIAIHAT OT
3aMMCTBOBaHUM B 186 23.05.2024 Ne 8151,
Y4eOHBIX U HAyYHBIX CPOK JIEHCTBUS: C
paboTax « AHTHIIIATH- 23.05.2024 o
at BY3» 22.05.2025
(https://docs.antiplagia
us.ru)
Acrobat Reader Adobe CBobonHO - -
- IPOCMOTP JI0- Systems pacrpocTtpatse-
kymentos PDF, DjVU Moe
Foxit Reader Foxit CeobozaHo - -
- IPOCMOTP JI0- Corporation pacrpocTtpatse-
kymentos PDF, DjVU Moe
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NoabkowhE

7.5.5. Pecypcbl HHPOPMALIMOHHO-TEJIEKOMMYHMKANMOHHOM ceTH «AHTEp-

HET»
CDTOwiki: 6a3a 3nanuii mo uudposoii Tpanchopmanuu https://cdto.wiki/
Odurmanbhbiii caint MUC Poccun - http://www.mchs.gov.ru/
Oxpana Tpyna - http://ohrana-bgd.ru/

7.5.6. HudpoBble HHCTPYMEHTHI, IPUMEHsieMbIe B 00pa30BaTe/IbHOM
npoiuecce
LMS-mmmardhopma Moodle
Buptyansnas nocka Mupo: miro.com
Bupryanpnas nocka SBoard https://sboard.online
Oo6uaunsie cepBuchl: Sunekc./luck, Oomako Mail.ru
Cepaucsl onpocos: Anaexc ®opmbl, MyQuiz
Cepsucsl BuneocBs3u: Sumekc tenemoct, Webinar.ru
CepBuc coBMecTHOH paboOThl Haj mpoekTamu s HeOompmux rpynn  Trello
http://www.trello.com

7.5.7. HudpoBble TEXHOJOTUHU, IPUMeEHsIeMble NPH U3YYEeHUH JUCIUATIH-

HbI
Hudpossie Tex- | Buasl yue6HOI paboTHI, dopmupyembie NJIK
HOJIOTHUU BBITIOJTHSIEMBIC C IIPUMEHE- KOMTICTCHITHH
HUEM [UPPOBOI TEXHOJIO-
THH
OOGmaunbie Tex- | Jlekuuu ITK-6 Criocoben W/I-2rke
HOJIOTUU [TpakTHdeckue 3aHsITHS WCIOJIb30BAaTh 3a- YMeTsr oOMeHH-
bonpmme nan- | Jlekuu KOHBI U METOJIbI Ma- | BaTbCsl  JTAHHBIMU,
HBIE [TpakTrueckue 3aHATHS TEMAaTHUKH, €CTe- uHpopmarmen 51
CTBEHHBIX, TYMaHU- | HIUPPOBBIM KOHTEH-
TapHBIX U 9KOHO- | TOM ITOCPEICTBOM
MUYECKUX HayK MpU | HUH(DOPMAIIMOHHBIX
peuienuu npodgec- TEXHOJIOTUH IpH
CHOHAJIbHBIX 337]a4 | pelieHuu npodec-
CHOHAJIbHBIX 33724
TexHonoruu Jlexun OIIK-1. Cmnocoben | U1-20mk-1  JlemoH-
oecripoBogHOi | [IpakTHyeckue 3aHATUS YUUTBIBATh COBpE- | CTPHPYET  YMEHHUE
CBSI3U CamocTtosaTenpHas paboTa | MEHHbIE TEHACHIIMU | pellaTh  THUIIOBBIE

Pa3BUTHS  TEXHHUKHU
U TEXHOJIOTHUH B 00-

3amauyn 1o oOece-
yeHur0 0e30macHo-

JacTh  TeXHocdep- | CTH YeroBeKa B cpe-
HOH Oe3omacHocTH, | 1e obutaHus (Ipo-
U3MEpPUTEIIBHOM | | U3BOJICTBEHHOM,

BBIYMCIIATEIBHON OKpY’Karoleun) Huc-
TEXHUKH, HH()OP- | MOJIb30BAHBI COBpE-

MAalMOHHBIX TEXHO-

Mmennbsle CAIIP, Te-

JOTUHA TpH pelre- | MaTUYeCKHe  Ipo-
HUUW THUIOBBIX 33734 | TpaMMHBIE KOM-
B oOmactu mpodec- | MiIeKchl

CHOHAIBHOU  1Oes-
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TEJILHOCTH, CBS3aH-
HOM C  3ammTou
OKpy>Karoleu cpe-
IIbI U 00ecIIeueHNEM
0e30macHOCTH  Ye-
JIOBEKA

8. MarepuajibHO-TEXHHYECKOE O0eceYeHrue U CIUIIMHBI (MOLYJIA)
qu6HHe 3aHATHUA U CAMOCTOSTCIIBHAA pa60Ta 06yqa}om1/1xc;1 IMPOBOOATCA B aYAUTOPUIX,
OCHAIICHHBIX CJICAYIOIIHUM 060py,[[0BaHI/I€M.

YueOHas ayauTopus UIA IpoBeneHus 3aHATHi tekunoH- | | [Ipoextop Acer XD 1760D (uuB. Ne 1101045115);
Horo Tuma (r. MwuuypuHCck, yn. MHTepHammonanbHas, | 2. Dxpa Ha mraTtuBe (MHB. Ne 1101047182);

n.101 - 3/301) 3. Hoyt6yk Lenovo G570 15,6 (unB. Ne
410113400037);

4. HaGopb! IeMOHCTPAIMOHHOTO 000PY/I0BaHUS U
y4eOHO-HATIIAIHBIX TOCOOHIA.

YuebHas ayIUTOpUS JUIs npoBeneHus | 1. Jlocka mapkep (uHB. Ne 2101065094);

3aHSATHH CEMHHApCKOrO THIA, TPYMIIOBBIX M WMHAMBHAY- | 2. JlabopaTtopHas ycTaHOBKa"3BYKOM3OJISIMS M 3BYKO-
aNbHBIX KOHCYJbTAllUH, TEKYIIETO KOHTPOJISA U MpoMexy- | morjomenue" (uHB. Ne 21013400264);

TOYHOH arrectauuu (r. MuuypuHck, yn. WurtepHanumo- | 3. JlaboparopHas ycraHOBKa"MeTOIbI OYMCTKH BO3LY-
HanbHas, oM Ne 101, 3/233) xa" (maB. Ne 21013400265);

4. JlabopaTopHasi yCTaHOBKaA'"3aIuTa OT TETIOBOTO
m3nyuaeHus" (maB. Ne 21013400267);

5. JJaboparopHas yctaHOBKA" D((HEeKTUBHOCTH U Kade-
ctBO ocBenieHus" (uHB. Ne 21013400263);

6. JJaboparopHas ycraHoBka"3ammura oT CBY u3iyue-
Hus" (mHB. Ne 21013400268)

YyebHast ayquTopus Ui IPOBEACHUS 3aHATHIH eknuoH- | 1. HoyrOyk Acer (uuB. Ne 2101045100);

HOTO THIIA, 3aHATHUM CEMHMHApCKOro Tuma, rpynnoBbix U | 2. [Ipoextop (uHB. Ne 2101045202),
WHANBUAYAIBHBIX KOHCYJIBTALUH, TeKymero koutpous u | 3. Jlocka mapkep (uHB. Ne 2101065093);
MPOMEXyTOuHON aTtTrecTanuu (r. Muuypunck, yia. WH- | 4. Becsl Bik-500 (uaB. Ne 1101044003);
TepHarroHansHasi, 1oM Ne 101, 3/235) 5. Bmarometp (uuB. Ne 2101042307);

6. Crenn uctsitanus kanopud. (maB. Ne 2101042313);
7. Crenn uamepeHus terur.marep. (MHB. No
2101042314);

8. Crenn mabopatopusnii (mHB. Ne 2101060622,
2101060623, 2101042304, 2101042303, 2101042302).
9. HaGopb! 1eMOHCTPAIMOHHOTO 000PYI0BAaHUS 1
yueOHO-HATJISIHBIX TOCOOHH.

ITomemenne s xpaHeHuss U npogunakrugeckoro | 1. Kucmopomomep IITK-06 (uaB.Ne 2101042414);
ocOmyxuBaHus ydeOHOro oOpynoBaHus (r. Muuypusck, | 2. [IneBmortectep (uuB. Ne 2101042407);

yi. UarepHaunonansHast, 1om Ne 101, 4/9) 3. Becol BP-4149;

4. DOnexrpoxommpeccop (uHB. Ne 2101042401);

5. Kopmonsmensuutens (MHB. Ne 2101062186);

6. Perynsatop Temneparypsl U BIaXHOCTH (MHB. No
2101042436);

7. IlepenocHas 1abopaTopust KOHTPOJIS YCIIOBUIT Tpyia
(uHB. Ne 1101044152);

8. Cucrema ynpasnenus (uuB. Ne 1101044198);

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

10. Onexrponey (nHB. Ne 1101044194);

11. ITyneT ynpaBnenus (uaB. Ne 1101044217);

12. Habop nacTpy™mMeHToB (nHB. Ne 2101060637);

13. BriaromeTp mepeHOCHOH SKCIpecc-aHann3a 3.
MacceiB3M-1 (uuB. Ne 1101044027);

14. AnanuzaTop BibDKHOCTH "DBitac-2M" ¢ Tupeil (MHB.
Ne 21013400177)

[Momemenne i camocTosiTenbHONW pabotel (r. Muuy- | 1. Kommbrorep B cocrase: npoueccop Intel 775 Core




puHCK, yi. MaTepHannonanpHas, 1.101 - 4/10) Duio E440, monurop 19" Acer (uuB. Ne 2101045116,
2101045113)

KomMnerorepHas TexHuKa Noaki0o4YeHa k cetu «HTep-
HeT» u obecnieuera goctynoM B DMOC yHmBepcurera.

Pabouast mporpamMma JAUCIMIUIAHBI (MOYJIS) COCTaB/ICHAa B COOTBETCTBUHU C TPEOOBAHUSIMU
®I'OC BO no nampasienuto — 20.03.01 «Texnocdepnas Oe3omacHOCTHY OT 25 mas 2020 1. No
680

ABTOpBIL:
AxcenoBckuii A.B. - momeHT kadeapbl TEXHOIOTUIECKUX MPOIECCOB U TEXHOCHEPHOU 0e3-
OIAaCHOCTH, K.C.-X.H.
[lepb6akoB C.1O. - momeHT Kadeapbl TEXHOJIOTHYECKUX TPOIECCOB M TEXHOCHEPHOH Oe3-
OIaCHOCTH, K.T.H.

Penenzent(b):
Kapreunna H.B. notieHT kadenpbl MmareMaTuku, GU3NKA U TEXHOJIOTUICCKUX JTUCIIHILIHH

[Iporpamma paspaborana B coorBeTcTBUH ¢ TpeboBanusmu OI'OC BO.

[IporpamMma paccMoTpeHa Ha 3aceJaHUH Kadeapbl TEXHOJIOTMUECKUX IMPOLIECCOB U TEXHO-
chepnoit 6e3onmacHocTH, IpoTokoi Ne 8 ot 1 ampens 2021 r.

[IporpamMmMa paccMoTpeHa Ha 3acelaHuu Y4eOHO-METOJUYECKON KOMHUCCHH WHKEHEPHOTO
uHctutyta ®I'6OY BO Muuypunckuii I'AY, nporokos Ne 9 ot 5 anpens 2021r.

[IporpamMMa yTBep:k/IeHa Ha 3acelaHUU Y4eOHO-METOAMUYECKOTO COBETAa YHUBEPCHUTETA PO-
TokoJ Ne 8 ot 22 anpenst 2021r.

[Tporpamma nepepaboTaHa u JOMONIHEHA B cOOTBETCTBUU ¢ TpeboBanusimu GI'OC BO.

[Iporpamma paccMoTpeHa Ha 3aceJaHud Kadeapbl TEXHOJIOTMYECKHX IMPOLECCOB M TEXHO-
cdepnoit 6e3omacHoctu, mpoTokoi Ne 9 ot 10 urons 2021 r.

[IporpamMmMa paccMoTpeHa Ha 3acelaHuu y4eOHO-METOJNYECKON KOMHUCCHUH HHKEHEPHOTO
uncturyra ®I'bOY BO Muuypunckuit I'AY, nporokon Ne 11 ot 15 nrons 2021r.

[IporpamMMa yTBep:k/ieHa Ha 3acelaHuu y4eOHO-METOAMUYECKOTO COBETAa YHUBEPCUTETA IPO-
Tokoa Ne 10 ot 24 utons 2021r.

[Tporpamma nepepaboTana u A0MOIHEHA B cOOTBeTCTBHH ¢ Tpeboanusimu GI'OC BO.

[Iporpamma paccMoTpeHa Ha 3aceJaHMM Kadeapbl TEXHOJIOIMYECKHX IMPOLECCOB M TEXHO-
chepnoit 6e3omacHocTH, TpoTokod Ne 8 ot 11anpens 2022 r.

[Iporpamma paccMoTpeHa Ha 3acelaHUM y4eOHO-METOJMYECKOM KOMHUCCHUHM HH>KEHEPHOTO
uHctutyta ®I'6OY BO Muuypunckuii I'AY, nporokon Ne 7 ot 14 anpens 2022 r.

[Iporpamma yTBep>kKAeHa Ha 3acelaHUU y4eOHO-METOINYECKOTO COBETa YHUBEPCUTETA IPO-
TokoJ Ne 8 ot 21 anpenst 2022 r.

ITporpamma nepepaboTtaHa 1 A0HoJIHEHA B cooTBeTcTBUHU ¢ TpeboaHusmMu ®I'OC BO.

[IporpamMma paccMoTpeHa Ha 3aceJaHuM Kadeapbl TEXHOJIOTMYECKUX MPOLECCOB M TEXHO-
cdepnoit 6e3omacHocTr, mpoTokoi Ne 13 ot 5 urons 2023 r.

[IporpamMmMa paccMoTpeHa Ha 3acellaHuU y4eOHO-METOJNYECKON KOMHUCCHH HHKEHEPHOTO
uncturyta ®I'bOY BO Muuypunckuii I'AY, nporokos Ne 10 ot 19 nrons 2023 r.

[IporpamMma yTBep:k/eHa Ha 3acelaHuu y4eOHO-METOJAMYECKOTO COBETa YHUBEPCUTETA IIPO-
tokoa Ne 10 ot 22 utonst 2023 1.

[Iporpamma nepepaboTaHa U A0MOTHEHA B cOOTBeTCcTBHH ¢ Tpeboanusimu ®I'OC BO.

[Iporpamma paccMoTpeHa Ha 3aceJaHuU Kadeapbl TEXHOJIOIMYECKHX IMPOLECCOB U TEXHO-
chepnoit 6e3omacHocTH, TpoToKo Ne 10 ot 13 mas 2024 1.

[Iporpamma paccMoTpeHa Ha 3acellaHUM y4eOHO-METOJMYECKOW KOMHUCCHUH HH>KEHEPHOTO
uHctutyTa ®I'6OY BO Muuypunckuii I'AY, nporokon Ne 9 ot 20 mas 2024 r.

[Iporpamma yTBep>KAe€Ha Ha 3acelaHUU yueOHO-METOINYECKOTO COBETa YHUBEPCUTETA IPO-
Tokoa Ne 9 ot 23 mas 2024 1.




[Tporpamma nepepaboTtaHa 1 J0NOJIHEHA B cooTBeTcTBUHU ¢ TpeboBanusmMu ®I'OC BO.

IIporpamma paccMoTpeHa Ha 3aceJaHMM Kadeapbl TEXHOJIOIMUYECKHX IMPOLECCOB U TEX-
HocepHoi Oe3onacHoCTH, poTokos Ne 12 ot 7 anpens 2025r.

IIporpamma paccMOTpeHa Ha 3acelaHuM Y4eOHO-MEeTOANYECKONH KOMHCCUU UH)KEHEPHOTO
uHctutyta ®I'6OY BO Muuypunckuii I'AY, nporokosn Ne 8 ot 14 anpens 2025r.

[IporpamMmMa yTBepikJieHa Ha 3acelaHUU Y4eOHO-METOJIWYCCKOr0 COBETa YHHBEPCHTETA
npotokoi Ne 8 ot 23 anpenst 2025 rona.

OpuruHan TOKyMEHTa XpaHUTCS Ha Kadeape TEeXHOIOTHIEeCKUX MPOIIECCOB M TeXHOC(EepHOI
0€30I1aCHOCTH.
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