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1. e v 32124 OCBOEHHUS JUCIUILIMHBI
LlensiMu ocBOEHUS AUCHUIUTMHBI (MoyJis) «IIpomeccsl u anmapaTbh SBISIOTCS:

- OpraHu3aiys KOHTPOJIA KadecTBa paboT (yCiIyr) u oOecnieueHue coOmoaeHuit Tpedo-
BaHUI SKOJIOTMYECKOI 0€30MacHOCTH M CaHUTAPHO-BNUIAEMUOJIOTHYECKOTO OJaromnosyyust Ha-
CeJIeHMS,;

- TpoQuIaKTHKA HECYACTHBIX CIIy4aeB Ha MPOHU3BOJCTBE M MPO(ecCHOHANBHBIX 3a00I1e-
BaHU, CHIKEHHE YPOBHsI BO3J€HCTBUSA (YCTpaHEHHE BO3ECHCTBHSI) HA paOOTHUKOB BPEIHBIX U
(uTM) OTacHBIX MPOU3BOACTBEHHBIX (DAKTOPOB, yPOBHEN NMPO(PECCHOHATBHBIX PUCKOB;

- (GopMHpOBaHHE HEOOXOAUMBIX TEOPETUYECKUX 3HAHMH OCHOB IPOLECCOB IHILEBBIX
MIPOU3BOJICTB M MPHOOPETEHNE MPAKTHUECKUX HABBIKOB IO OJ00PY U pacyeTy anmaparoB, HEOO-
XOJMMBIX JJIs1 OCYLIECTBIEHUS JAHHBIX IIPOLIECCOB.

[TpodeccuonanbHast 1eSTEILHOCTh BBIITYCKHUKOB, OCBOMBIIUX IPOrpaMMy OakajiaBprara
no HampasieHuto nmoAarotoBku 20.03.01 - TexnocdepHas 6€30MaCHOCTb, COOTBETCTBYET CIIEITY-
oM npodeccuonanbibiM cranaaptaM: 40.117 -IIpukaz MunuctepcTBa Tpyia U COLMANBHOM
3amuThl PO ot 31 oktsa6pst 2016 r. N 5911 "O6 yTBepKaeHUN MPO(PEecCHOHATIBHOTO CTaHaapTa
"CrienuanicT Mo 3KOJOTHIEeCKON 0e30MacHOCTH (B TPOMBIIIIICHHOCTH)".

2. MecTo IMCUUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrpaMMbl

CormnacHo yueOHOMY TUIaHy 1o HampaiieHuto moarotoBku 20.03.01 Texnocdepnas 6e3-
onacHocTh aucuuiuinHa «IIporeccsl u anmaparbsy ABISETCS TUCIHUILIMHON 0053aTeIbHON YacTu
(b1.0.23).

Marepuan AUCUUIUIMHBI OCHOBBIBAETCSI HA OMOPHBIX 3HAHMAX, YMEHHAX U HAaBBIKAX Ta-
KHUX TUCIUIUIMH, KaK: XuMus, (pusmka, mpaBoBeIeHUE, SIKOJIOTHsI, TIPOU3BOACTBEHHAS] CAHUTAPUS
U TUTHEHA TPyJAa, IPOU3BOJCTBEHHAsI 0€301acHOCTh. B3anMocBsa3aHa ¢ TaKUMHU JTUCHUILTHHAMUA
Kak «be3omacHOCTh JKU3HENEATENBHOCTH», «YIIpaBlIeHHE TEeXHOCHEPHOH Oe30MacHOCThION,
«OrneHKa BO3ACHUCTBUS Ha OKPYXKAIOIIYIO cpeay», «MaTreMaTHuecKkoe MOAEIMPOBAHUE MpPoIiec-
COB B Upe3BbIUaHBIX CUTYyalusAX», «[1oxkapoB3pbIBO3ALIUTAY.

3 KomnereHuuu o0yyamwuierocsi, opmupyemsoie B pe3yjabrare

OCBOCHHUS TUCHMIIJIMHBI (MOYJIA)
B pesynbrare n3yueHus AUCUUILTHHBI 00yYarOIIUNACS JOKEH OCBOUThH (QYHKIUU:

TpynoBas ¢GyHKIMsS - MOHUTOPUHT TEXHHYECKOTO COCTOSIHHSI CPEJICTB M CUCTEM 3aIlUTHI
OKpykaroliei cpenbl B opranuzanuu A/03.4

TpynoBsie nerictBus - VcnbITaHUS CPEICTB U CUCTEM 3alUThI OKPYKAKOUIEH Cpelbl B Opra-
HU3AlUK [PU BBOJIE B SKCIUTYaTaLMIO, IIOCJIE PEKOHCTPYKIIMHU U MOJAEPHHU3ALUN

TpynoBsie AUCTBUS - AHAIN3 CPEJICTB U CUCTEM 3alIUTHI OKPYXKAIOIIEH CPEIbl B OpraHu3a-
LMY HAa IPEIMET COOTBETCTBUS TEXHUYECKON JOKYMEHTALIMN

TpynoBas ¢yukuus - [IpoBeneHne MepUOAUYECKUX MPOBEPOK COONFONCHUS TEXHOJIOTHYE-
CKHX PEXXHMOB, CBSI3aHHBIX C 3arpsi3HEHHUEM OKpY Karolei cpebl, B opranu3anuu A/04.4

TpynoBeie aeiicTBusi - KOHTpob BXOJIHBIX M BBIXOJHBIX MOTOKOB JIJISi TEXHOJOTHMUYECKHUX
IIPOLIECCOB B OPTaHMU3aLUU

Tpynossie aeiictBus - ObcienoBanne 000pyIOBaHUS, SBISIOMIETOCS UCTOYHUKOM 3arpsiz-
HEHUs OKPY>KAIOWIEH Cpe/bl, B OpPraHU3alun

OcBoeHne TUCIUILTUHBI (MOAYJIS) HAIpaBJIeHO Ha (OPMUPOBAHUE:

VYK-1 CnocoGeH ocymecTBIsATh MOUCK, KPUTUYECKHI aHAIW3 M CHHTE3 HH(OpMAIHH,
HNPUMEHSATh CUCTEMHBIH TOAXOJ] ISl PEIICHHS TIOCTABICHHBIX 3a1a4.

OIIK-1. CiocoGeH y4uThIBaTh COBPEMEHHBIC TEHICHIINU Pa3BUTHS TEXHUKU U TEXHOJO-
ruil B 00J1aCTH TEXHOC(EPHOIT 0€30MaCHOCTH, N3MEPUTEIHHON U BEIYMCIUTEILHON TEXHUKHU, HH-
(hOpMaIIMOHHBIX TEXHOJOTHHA MPU PEUICHUN THUIIOBBIX 3a]a4 B 00JAaCTH MPO(HEeCCHOHAIBHON Je-
ATEIBHOCTH, CBS3aHHOM C 3aIIUTON OKpY’KaroIei cpeabl U obecrieueHrneM 0e30MacHOCTH Yesio-



BCKa.

[1K-6 CriocoOeH HCcnonb30BaTh 3aKOHBI U METOJbl MATEMATHUKH, €CTECTBEHHbIX, TYMaHH-
TapHBIX U YKOHOMHUYECKUX HaYK IIPU PEeLICHUH TpOo(ecCHOHaIbHbIX 3a71a4

Kon n Hanmeno-

Kpurepun oneHuBaHNA pPe3yabTaTOB 00ydeHHS

BaHHE UHIMKA- i -
Konx n nanmenosa- Topa noch/DKe HU3KIH (219
HHUE YHUBEPCAIBLHON HEM HHBe TIOpOrOBbIH, . 5 . .
KOMIICTCHIIHH y p KOMIIETEHITUS MTOPOTOBBIH a30BBLIH TIPOIBUHY THIH
CaJIbHBIX He C(bOpMI/IpO-
KOMIIETEHI[HI BaHa)
YK-1 Cnocoben ocy- He mosxket Cnaado ana- OTtau4yHo
N1-1yk., Ana- Xopoiio aHaIu-
IICCTBIATh  IIOHCK, aHAJH3UPO- JIM3UpYyeT aHaJIM3UpyeT
. JTU3UPYET 3a- 3MpyeT 3a1auy,
KPUTHUYECKUI aHaIIN3 BaTh 3aJ1a4y, 3ajayvy, Bbl- 3ajayy, BbI-
Jlaqy, BBIJEISIS BbIjIeJIsIs1 ee Oa-
U cuHTe3 uH(pOpMa- BbLIJEJISIA ee JeJisis ee 0a- Jeisis ee 0a-
ee 0a30BEIE CO- 30BEI€ COCTAB-
LWH, MIPUMEHSATh 0a30BbI€ CO- 30BLI€ CO- 30BbIE CO-
N CTaBJIAIOIIHE, Jsolme, Xopo-
CHCTEMHBIA IOAXOJ CTABJISIOIINE, | CTABJISIONIHE, CTaBJSIOIINE,
OCYIIECTRIISCT 1110 OCYyllIe-
JUIS  PEUICHUS TIO- He oCcyIIle- cj1a0o ocyuie- OTJIMYHO 0CY-
JIEKOMIIO3ULIUAIO CTBJISIET JIe-
CTaBJIEHHBIX 3a7a4 CTBJISIET JIe- CTBJISIET JIe- IECTBJsSIET
3a1a4uu KOMIIO3HI[HIO
KOMIIO3HI[HI0 | KOMIIO3HIHIO saaun JEKOMIIO3H-
3324 3agaum IO 321291
He mo:ker He nocrarou-
UA-2yk-1 -Ha- A VYcenemHo Ha-
HAXOAUTh M | HO dYeTko Ha- | JloctaToyHO OFBI-
XOOUT W KpH- XOOUT W KpHU-
KPUTHYECKH | XOAUT U KPH- | CTPO HAXOOUT U
THYECKH  aHa- THYECKH aHa-
AHAJM3UPO- | THYECKH aHa- | KPUTHYCCKH aHa-
JTU3UpyeT  WH- TU3UPYET HWH-
BaTh MHQOP- | TU3UPYEeT HH- | TU3UpYeT HHQOP-
dhopmaruio, hopmammro,
MaluIo, Heod- | Gopmanuio, MaIMi, HEeo0Xo-
HEO0XO0IUMYIO HE00X0UMYIO
XOIMMYIO JIJIsl | HCOOXOMUMYIO | TUMYIO TSl  pe-
UTSL  pEIICHHS JUIS  PEIICHUS
. peneHus JUIA  pCIICHMs | MICHUS  MOCTaB- .
[IOCTaBJIECHHOMI . N N [TOCTABJICHHOM
ITOCTABJIECHHON | IOCTABJIEHHOM | JIEHHOM 3a/Ja4u.
3aJ]auu. 3aJauu.
3aJa4u. 3a7a4H.
He Moxet | Ciabo Vcnenso
na-3 yk-1 - Hocratouno ObI-
paccMoTpeTh paccMarpu- paccMaTpu-
PaccmarpuBaer CTPO paccMaTrpu-
BO3MO>KHEIC BacT BO3MOXK- BacT BO3MOX-
BO3MO’KHBIE BacT BO3MOXKHEIC
BapHaHTHI HBIC BapUAHTHI HBIC BapUAHTHI
BapWaHTHl  pe- BAapHaHTHl peTIIe-
pemieHust 3a- | pelIeHus 3a- pemeHus  3a-
IIEHUS 3aJauM, HMS 3aa4d, YeT-
Jauyd M Ole- | Ja4d, YTOOBI Jlayd, OICHH-
OIICHUBAs ux KO OIICHUBas HUX
HATh HUX [JI0- | OLCHUTh  HX Bas UX JIOCTO-
JIOCTOMHCTBA | JIOCTOMHCTBA |
CTOMHCTBA H | JIOCTOMHCTBA HWHCTBa u
HEJIOCTaTKH. HEJIOCTATKHU.
HEJIOCTATKH. M HEJIOCTATKH. HEJIOCTATKH.
He moxer He nocrarou-
OueHs rpa-
rpaMOTHO, HO
MOTHO,
JIOTHYHO, TPaMoOTHO, JoctaTouHo
JIOTHYHO,
Ul-4yx, I'pa- apryMeHTH- JIOTUYHO, rpamMOTHO, JIOTHY- APTVMCHTH
MOTHO, JIOTHY- poBaHO apryMeHTH- HO, P ZBaHO
HO, apryMeH- chopmupo- poBaHO apryMEHTHPOBaHO o 5 MHDVET
THPOBaHHO (op- BaTh ¢opmupyet ¢dbopmupyer PMUPY
COOCTBEHHEBIE
MHpYET c00- | coOcTBeHHBIE | COOCTBEHHBbIE CcOOCTBEHHBIE CySICHIS 1
CTBEHHBIE  Cy- | CYXXACHUS H CYKIeHUS U CY)KICHUS H youeHKH
JKICHUS U OLICH- OILICHKH. OLIEHKH. OILICHKH.
BricTpo ot-
k. Oriouuaer | He ormimuaer Cnat6o orim- XopoIo oTiu- [
(bakTbl OT MHe- (baxTbI OT YyaeT GaKTbl qaer (baKTb ot
HUH, UHTEpIpe- MHEHMUIA, 0T MHEHMIA, (hakThl OT MHE- MHCHM
Taluii, OILIEHOK | HHTEpIpeTa- HHTEpIpe- HUM ’
’ prip pHp S HHTEpIIpEeTa-
4 T.J. B paccy- LM, Talmii, ome- HWHTEPIpETAINH, it
KICHUAX  pPYy- | OLIEHOK U T.I. HOK OILICHOK U T.J. B >
Py OIICHOK U T.J.
THX YYaCTHHKOB B | T.J1. B pac- PacCyXICHHUIX s
eATeILHOCTU ACCYXKICHUAX CYKIEHUAX TUX Y4YaCTHH-
A paccyiil y APy y paccyXIeHHIX
JPYTUX ydacT- ApPYyrux KOB JI€SITCIIbHOCTH
IPYTUX ydacT-
HHUKOB Ies- | y4aCTHHKOB
HHUKOB
TEIBbHOCTHU JICATEeILHOCTHU
WN-5vk.; Onpe- He moxer Cnabo ompe- Xoporio onpe- Ycnemno




JlensgeT WU ole- | ONpeleiuTh JIeNseT U Jienser omnpenenser
HUBAeT TOCHeA- U OLICHUTh OILICHUBAET U OLIEHUBAET U OLICHUBAET
CTBUSL BO3MOX- | IOCIEACTBUSA MOCTIEICTBUS MOCTIEICTBUS MOCTIEICTBUS
HBIX PELICHUH | BO3MOXHBIX BO3MOXHBIX | BO3MOXHBIX  pPe€- | BO3MOXHBIX
3a1a4u peleHui peleHui LIEHUH 3a]a4u. peleHui
3aa4H. 3aIa4H. 3aa4H.
OIIK-1. Cnoco- He w™o- Cnabo VYeneumno
6en YUTHIBATh JKET e- | AeMoHCTpH- €MOHCTpH-

y N-1onk-1 A o p Xopouio ne- A P
COBPEMCHHBIE  TEH- MOHCTPHPO- pyeT yMeHHe pyer yMeHue
JeMmoHcTpupyer MOHCTPUPYET
JEHINH pas3BUTHS BaThb yMEHHE | pemiatb  TH- pemate  TH-

YMEHHE pellaTh yMEHHE pelaThb
TEXHUKM M TEXHO- pemiate  TH- | TIOBBIE 3a/audl MIOBBbIE 3371241

jormid B oOmactu
TexHOc(epHoil  0e3-
OMACHOCTH,  H3Me-
pUTENBEHON M BBIUMC-
JIUTENIBHON TEXHHKH,
MH(pOpPMaIMOHHBIX

TEXHOJIOTUI npu
PELICHUH  THIOBBIX
3amady = B oOilact
npodeccrnoHaIbHOM
JEATENbHOCTH, CBS-
3aHHOH C 3aIlUTOMI
OKpY>Karouiei cpessl

u obecrieueHueM
0e30IMacCHOCTH ue-
JI0OBEKa

THUIIOBBIE 3aJ]aUl
mo obecmeue-
oMo Oesomac-
HOCTH YeJIOBEKa
B cpene oOuta-
HHS  OCHOBAHO
HA  COBPEMEH-
HBIX TEHICHIIU-
SIX pas3BuTHUs
TEXHUKU U TEX-

[IOBBIE 3aJa4d
mo obecneye-
Huro Oesomac-
HOCTU  4e€lIo-
BEKa B cpeje
oOuTaHus
OCHOBAaHO Ha
COBPEMEHHBIX
TEHICHIMAX
PasBUTHS TEX-

no obecneye-
Huro Oe3omac-
HOCTH  4eJIo-
BEeKa B cpeje
obuTaHus
OCHOBAaHO Ha
COBPEMEHHBIX
TEHICHIUAX
PasBUTHS TEX-
HAKH M TeX-

TUIOBBIE  3a/1a4u
o 00eCIeUYeHUIO
0e30I1aCHOCTH

YeIIoBeKa B Cpejie
o0HTaHUsI  OCHO-
BaHO Ha COBpe-
MEHHBIX TEHIEH-
OUSIX  Pa3BUTHSA
TEXHUKH M TeEX-
HOJIOTHH B 00ma-

mo obecneye-
Huro Oesomac-
HOCTH  YeJo-
BEKa B cpeje
oOuTanus
OCHOBAaHO Ha
COBPEMEHHBIX
TEHICHIMAX
PasBUTHS TEX-
HUKA M TeX-

HOJIOTHH B 00- o CTH TexHochep- N
HAKA M TeX- | HOJIOIHi B N HOJIOTUI B
JIaCTH  TEXHO- N HOW  Oe3omacHo-
. HOJIOTUH B | obmacTtd  Tex- obylacT  Tex-
chepHoit  0e3- . CTH .
obmactn Tex- | HochepHOH HOC(epHOi
OITACHOCTHU .
HochepHoit 0e30macHOCTU 0e30MacHOCTH
0€30MacCHOCTH
He w™o-
Cnabo Vcenemino
JKET ze-
NI-20nk-1 JIEMOHCTpPH- JIEMOHCTpH-
MOHCTPHUPO- Xopouio ne-
JemoHCcTpHpYET pyeT yMeHue pyeTr yMeHue
BaTh yMEHHE MOHCTPHPYET
YMEHHE peliath pemars  TH- peumiath  TH-
pemiath  TH- yMEHHE  pelaTh
THUIIOBBIE 3aa4l [IOBBIE 3aJa4u [IOBBIE 3a/a4ud
[IOBBIE 3aJa4 THUIIOBBIE  3aa4yu
nmo obecreue- mo obecmneye- mo obecneye-
mo obecneye- no o0ecrevYeHnto
HUIO  Oe3orac- HHMIO Oe3omac- HHMIO Oe3omac-
HHMIO Oe3omac- 0€e30macHOCTH

HOCTH 4YeJIOBeKa
B cpene obura-

HOCTH
BEeKa B Cpere

qciio-

HOCTH  4eJo-
BeKa B cpelne

4eloBeka B Cpelie
oburtaHus (IIpous3-

HOCTH  4eJio-
BeKa B cpene

HUs (mpouns- oOuTaHus o oOuTaHus
N oOuTaHUs BOJICTBCHHOM,
BOJ/ICTBEHHOH, (mpous- o (mpouns-
. (mpous- . OKpYyKaromiei) .
OKpYKaromien) . BOJICTBEHHOH, BOJICTBEHHOI1,
BOJICTBEHHOI], o\ | ucmoap30BaHbI N
HCIOJb30BAHEI o\ | okpyxkatomeit) OKpY>KaroIei)
OKpY>KaroIei) COBpPEMEHHBIE
COBPEMEHHEIE HCIOJb30BAHEI UCIOJIb30BAHEI
HCTIOJIb30BaHbI CAIIP, Temaru-
CAIIP, Tema- coBpeMerHple | COBPEMEHHBIE | ] bo- | COBPEMEHIbIE
TUYECKUE TIPO- p CAIIP, tema- P CAIIP, Ttema-
CAIIP, Ttema- TpaMMHBIE
rpaMMHBIE THYECKHE TPO- THYECKHE TPO-
THYECKHE TTPO- KOMIIJIEKCHI
KOMIIIEKCBI rpaMMHBIE rpaMMHBIE
rpaMMHBIE
KOMIIJIEKCBI KOMIUIEKCHI
KOMIUIEKCHI
IIK-6 Cnocoben wuc- He moxer |Crmabo Moxker YcnemHo Mo-
Moyib30BaTh 3aKOHBI | MJI-11ke Hc- | ucronp3oBaTh | MCIOIB30BATh )KE€T  HCHOJIb-
Xopouio  MOXKET
U METOJABl MaTeMa- | MOJb3yeT 3aKo- | 3aKOHBI U Me- | 3aKOHBI U Me- 30BaTh 3aKOHBI
HCTIOb30BaTh
TUKHU, €CTECTBEHHBIX, | HBI W METOJbl | TOABl ~ MaTe- | TOABl  Mare- u METOIbI
3aKOHBI U METOJIbI
TYMaHHUTapHbIX U | MaTeMaTHKH, MaTHKH, €CTe- | MaTHKM, ecTe- | o oo MaTeMaTHKH,
SKOHOMHUECKUX €CTECTBEHHBIX, | CTBEHHBIX, CTBEHHBIX, ’ €CTECTBEH-
HayK IpH pEHICHUHU | TYMAaHUTAPHBIX | FyMaHWTA TYMaHUTa CCTCCTBEHHBIX, HBIX, TyMaHH
yx Tipt P Y p M P Y P TYMaHUTApPHBIX H - Y
npodeCCHOHANBHBIX | 1 HKOHOMHYE- | HBIX W OKOHO- | HBIX M 3KOHO- TapHBIX U 3KO-
9KOHOMHYECKHIX
3a1a4 CKMX HayK IpPH | MHYECKHX MHYECKHX HOMHYECKHX

pelIeHnd  Ipo-

HayK TIpH pe-

HayK TIpH pe-

HayK HpH pemie-
HUU Tpodeccro-

HayK TIpH pe-

(ecCHOHANBHBIX | MIEHHH TPO- | IMIEHHH  TIPO- OICHHH  TIpo-
HaJIBHBIX 33/1a9
3amaq (heccrnonanb- (heccuonanb- (heccrnonanb-
HBIX 3a/1a4 HBIX 3a]1a4 HBIX 3a/1a4
N-2nks He MoxeT |Crnabo MokeT | XOpomo  MOXKeT | YCIemrHo Mo-
Ymers 00Me- | 0OOMEHHMBATHCSI | OOMEHHMBATHCSI | OOMEHUBATHCS XKEeT O0OMeHHU-
HUBAThCS [JlaH- | JaHHBIMH, JAHHBIMH, JMaHHBIMH, UH(OP- | BaTbCs  JaH-
HbIMH, UH(OpP- | nHbopManueh | nHbopManue | manmed U 1ud- | HeIMU, HHGOP-




Mauued u uud-
POBBIM KOHTEH-
TOM nocpen-
CTBOM
HHPOPMALIUOH-
HBIX  TEXHOJO-
UMl 1pu pelie-

u  UUPPOBBIM
KOHTEHTOM

HOCPEICTBOM
nHpopmanu-

OHHBIX  TEX-
HOJIOTUH TpHu
pELIeHUH Tpo-

U 1udpoBsIM
KOHTEHTOM

IOCPEICTBOM
nHpopManu-

OHHBIX  TeX-
HOJIOTMA Tpu
peLIeHn: 1po-

POBBIM  KOHTEH-
TOM ITIOCPEJICTBOM
MHPOPMAIMOHHBIX
TEXHOJIOTUH  mpu
penreHun mpodec-
CHOHAJBHBIX  3a-
Ja4q

maruen u
UPPOBBIM
KOHTEHTOM
MIOCPEACTBOM
nHpOpMaIU-
OHHBIX  TEX-
HOJIOTUH 1pHu

HUU  Tpodec- | PpeccroHa b- (beccronab- pemeHn: mpo-
CHOHAJIBHBIX HBIX 33724 HBIX 3a]a4 dbeccronanb-
3aj1a4 HBIX 33734

B pe3ynbrare u3ydeHus JUCIUTLINHBI CTYICHT JTOJIKCH:
3name:

- TIPUHIUIIBI COBPEMEHHBIX METOJIOB MCCIICAOBAHMUS ITPOIIECCOB M aIapaToB;

- KOHCTPYKIIMH U MPHUHIIMIBI JEHCTBUS anmnaparoB sl OCYIIECTBICHUS MEXaHHUECKHUX,
THIPOMEXAaHUYECKHX, TEIUIOBBIX 1 MAaCCOOOMEHHBIX MPOIIECCOB;

- METOJMKY MOJEIUPOBAHUS MTPOLIECCOB MUILEBHIX TPOU3BOICTB;

- (UBUYECKYIO CYITHOCTh U TEOPETUYECKHUE OCHOBBI OCHOBHBIX ITPOIIECCOB;

- anmapaTypHO-TEXHOJOTHYECKOe O(OPMIICHHE OCHOBHBIX IMPOIECCOB, MPUHIUIN JICH-
CTBUS alllapaToB;

- METO/IbI pacueTa OCHOBHBIX ITPOIIECCOB M alapaToB.

Ymems:

- TPOBOJUTH MaTepUAIbHBIA M SHEPreTUUYECKHUI pacyeT mporecca U OnpeAeanuTh ONTH-
MaJIbHbIE TTapaMETPhl €r0 BEICHMUS;

- BBITIOJIHHUTH MTPOEKTHO-KOHCTPYKTOPCKUE PacdeThl OCHOBHBIX almaparoB, oOecrnednBa-
IOIIMX JTaHHBIH Mpolecc;

- TPaBUIILHO ONPENEIIUTh Hauboee MPUEMIIEMYIO CXEMY TEXHOJIOTHYECKOIO MTPOLIECcCa;

- OLICHMBATh TEXHOJOIMUYECKYIO 3((HEKTUBHOCTh MPOU3BOCTBA;

- BpIOMpaTh (PEpMEHTALMOHHOE M BCIIOMOTaTelIbHOE 000pYAOBaHUE, MPOU3BOJIUTEH €T0
pacuer, BBIOpaTh PeXXHUM €ro CTepUIN3aLIH;

- HCMOJb30BaTh HOPMATUBHBIE JOKYMEHTHI IPU OLEHKE, KOHTPOJIE KauecTBa U CEpTH-
(uKaK ChIPbs U IPOAYKIIUH.

Braoemy:

- METOIMKOW pacuera pa3IMYHBIX COCTABIISIFOIIMX TEXHOJIOTHYECKOTO MPOIIeCCa;

- HaBBIKAMH MPOBEJICHUS UCCIICOBaHUI PaOOTHI ammapaTroB C IEIbI0 ONPEACICHUS Oll-
TUMAJIBHBIX YCJIOBUH OCYIIECTBIICHUS TPOIECCOB B PAIMOHAIBHONH CXEME COOTBETCTBYIOIIETO
anmapaTypHOro opopMICHHSI

- HaBBIKAMH 00ECMEYCHHS] TEXHUYCCKOW IKCIUTyaTaruu U 3()(QEKTUBHOTO UCTOIL30Ba-
HUSI alnapaToB U MaIllvH,

- CpeICTBaMH HH)KEHEPHOTO 00ECTICUCHUS TEXHOIOTHUECKOTO TIPOIECCOB

- aHaJIM30M YCIIOBHI M PETYJIMPOBAHUS PEeKUMA paObOTHI almapaToB pa3jIMYHOIO Ha3Ha-
YCHMSI.

3.1. MaTpuna cooTHeceHHMsI TeM/pa3aes0B YUeOHOM TUCIMIIIMHBI (MOAYJIA) U
¢GopMupyemMbIX B HUX 001IEKYJIbTYPHBIX U
npo¢ecCHOHATIbHBIX KOMITETEHIIMI

No Temer, Kommerenmn

pa3aciibl AUCHOUITIITHHBI




— T e X ob1ee
::; é % KOJIMYECTBO
o KOMIIETEHITU I
1 Pasnen 1. OcHOBHBIE 3aKOHBI TEXHOIOTMYECKUX i i n 3
MPOIICCCOB.
2 | Pazgen 2. 'mapoMexaHUYeCKre MPOIECChI + + + 3
3 | Paznmen 3. TenoBbie mpo1iecchl + + + 3
4 | Paznen 4. MaccooOMeHHBIE TPOIECCHI + + + 3
5 | Pa3gen 5. Mexannueckue nmponeccsl + + | + 3
Hroro 5 5 5 15

4. CTpyKTYypa ¥ coaepkaHue TUCHUILTHHBI (MOTYJIs)
OO6mmas TpyJ0€MKOCTh JUCIUIUIMHBI COCTABIISET 4 3aUeTHBIC eAMHUILI uin 144 daca.

4.1. O0beM JUCHUIJIMHBI U BUAbI Y4eOHOH padoThl

KomnyecTBo ak. 4acoB
10 OYHOM 10 3a0YHOM
Bun 3anaruit dopme bopme
o0y4eHus o0y4eHus
5 cemectp 4 xypc
OO0m1as TpyJ0€MKOCTh JUCITUTLUTHHBI 144 144
KonraktHas pabora ¢ oOydarImuMuUcs, B 48 16
T.4.
AyJIUTOpHBIE 3aHATHS, B T.4. 48 16
Jlexuun 16 6
[IpakTHyecKkue 3aHsATUS 32 10
CamocrositenpHas pabora 60 119
[IpopaboTka yueOHOTO MaTepHaa mo JIuc-
[UIUTMHE (KOHCIIEKTOB JICKIUH, y4eOHH- 20 40
KOB, MaT€pPHAJIOB CETEBBIX PECYPCOB)
BBIHOJII:IGHI/IG WHIBUIYTBHBIX 20 40
3aJIaHAI
IloaroToBKa K TECTHPOBAHMIO 20 39
Kontpoas 36 9
By uToroBoro KOHTpOJIsS DK3aMeH DK3aMeH
4.2. JlekunoHHbIE 3AHATHS
O0BemM B yacax
No Pa3nen nucuuninzel (MOays), Ounas 3aouHas dopmupyemble
- TEMBI JICKITUH U UX COACP)KaHHE dopma dopma KOMITETCHITH
00yueHuss | oOydyeHHUs
Pazgen 1. OcHOBHBIE 3aKOHBI TEXHOJIOTHIECKUX TPOIECCOB.
1 OcHOBHBIE 3aKOHBI TEXHOJOTHYECKHX TPO- ) 1 VK-1, OTIK-1, TIK-6

11eccoB. Mo ieIMpoBaHKe MPOIIECCOB U allia-




paroB.

Pa3nen 2. 'mapomexanndeckue npouecchl

Mexanunueckue npoueccol. M3MenbueHue.

Knaccsl u crenens n3mensuenus. Coptupo- 2 1 YK-1, OIIK-1, TIK-6
Banue. IlepememmuBanue. IIpeccoBanue.

Paszpnen 3. TermmoBeie mponeccel
TennooOMeHHBIE MPOIECCHI U almapaThl 2 0,5 YK-1, OIIK-1, TTIK-6
®noranus.Cymka. CymHoOCTh nporecca u ) 0.5 VK-1, OITK-1, TTK-6

€ro Ha3HAa4YCHHUC.

Paznen 4. MaccooOMeHHBIE TIPOIECChI

I'mapomexaHnyeckue mporecchl.

2 1 YK-1, OIIK-1, TIK-6

Paznenennie HEOJHOPOJHBIX CUCTEM.

®dunbTpoBaHHE ¢ 00pa3oBaHuEM U 6€3 00- ) 1 VK-1, OITK-1, TIK-6

pa3oBaHMs OCaJIKa.

Paznen 5. Mexannueckue npouecchbl

Maccoo6mennblie nporieccsl. [Iporeccsl akc- 4 1 VK-1, OTIK-1, TTK-6

TPAKIUH, IEPETOHKN U PEKTH()HUKAITIH.

Uroro 16 6

4.3. IlpakTyeckue (CEMHUHAPCKHE) 3AHATHS
O6beM B yacax
)

No HaumenoBanwue 3aHsTus Ounas 3aounaz OPMHPYEMBIC
dhopma dhopma KOMIIETEHIIUHU

o0ydeHHs | 00ydYeHHUs

Pa3znen 1. OcHOBHBIE 3aKOHBI TEXHOJIOTMUYECKUX MPOIIECCOB.

Omnpenenenne CKOPOCTH CTECHEHHOTO oOca-

1 JKACHHUSI MAapooOpa3HbIX yacTwi. Pacuer 4 o) VK-1, OIIK-1,
MPOU3BOAUTEIBLHOCTH U TIOMIAAN OCAXKACHUS T1K-6
OTCTOMHUKA
O3HakOMIJICHHE ¢ KOHCTpYKIUeH Oypara. Pac-

5 | €T HacTOTBL BPALLCHHS, NPOM3BOAUTEIBLHO- 4 ) VYK-1, OIIK-1,
CTH U TOTpeOIsieMoit OypaToM MOIIHOCTH IO I1K-6
3a/IaHHBIM BEJIMYMHAM

Pazgen 2. 'magpoMexaHnyeckue mpouecchl
. 4 1 YK-1, OIIK-1,
3 | UccnenoBanue MOJIOTKOBOM IPOOUITKH K-6
. 4 1 YK-1, OIIK-1,
4 | UccnenoBanue mapoBOH MEJTbHUIIBI
[1K-6
Pazpnen 3. TemnoBbie mpouecchl
. 4 1 YK-1, OIIK-1,
5 | TexHonoruueckui pacueT HEHTPUPYT MK-6
Paznen 4. MaccooOMeHHBIE MTPOLIECCHI
4 1 YK-1, OIIK-1,
6 | UccrnenoBaHue IIUKIIOHA MK-6
. YK-1, OIIK-1,
7 | Pacuer GaTapeitHOro IUKIOHA 4 1 K6




Pazgen 5. Mexannueckue npouecchl

HccnenoBanue Oapabannoil cymmnku. Onpe- A | VK-1, OTIK-1,
8 | menenue paszmepoB OapabaHa U MOIITHOCTH, HA K-6

€ro BpallleHUE B Ta30BOM CYIINIIKE

Hroro 32 10

[lepeyeHb METOAMYECKUX YKa3aHUN IO OCBOCHUIO JUCLUIUIMHBI (MOIYIIS):
1. [Ipaktukym no aucuuruinHae «IIporeccsl u anmapars Uil CTYJEHTOB HHKEHEpHOTO (a-
KyJIFTETa OYHOW W JAUCTAaHIIMOHHO-3204HOM (Gopm oOydenus no HampasieHuto - 200301 Texno-
cdepHast 6e30nmacHOCTb, MPOGUITH - be30MmacHOCTh TEXHOIOTHUECKHUX MPOIIECCOB M MPOU3BOJICTB.

4.4. JlabopaTopHbIe 3aHATHS

He npexycMoTpeHsl.

4.5. CamocrosiTeJibHAs padoTa CTyIeHTa

®op-
MHUPY-
OuHas 3a04Has eMBIE
dhopma dbopma KOMITe-
0o0yueHus o0yueHus TeHIMN
[IpopaboTka yueOHOTO Ma-
Tepuaa 1o JUCIHUILTUHE
(KOHCTIEKTOB JIEKIIHH, 4 8 VK-
Pasnen 1. OcHoBHEIE | yU€OHUKOB, MaTEpUAIIOB OHK-’
3aKOHBI TEXHOJIOIM- | CETEBBIX PECYPCOB) 1
YECKHUX MPOIIeCCOB. | BrimonneHnue HHIMBUY- 4 2 HK)— 6
QJIbHBIX 3aJIaHUI
IToaroroBka x 4 ]
TECTUPOBAHUIO
[IpopaboTka yuebHOrO Ma-
TepHaa 1o JUCIUILTUHE
(KOHCTIEKTOB JIEKIIHH, 4 8 VK-1
Pasnen 2. I'mapome- | y4eOHUKOB, MaTEPHUAIIOB OH-K-’
XaHUYECKHE CETEBBIX PECYPCOB) i
TIPOIECCHI Brimonnenue HHIMBUAY- 4 2 HK’— 6
QJIBHBIX 33JIaHUH
[ToaroroBka k TecTupoBa- 4 3
HUIO
[TpopaboTka yyeOHOTO Ma-
Tepuasa 1o JUCIUILTUHE
(KOHCIIEKTOB JIEKIIHH, 4 8 VK-1
Paznen 3. TenuoBsie YHCOHHKOB, MATCPHIIOB OHK-’
CETEBBIX PECYPCOB)
fpotecent BrinonHnenne uHIUBUIY- L,
. 4 8 [1K-6
QJIBHBIX 33JIaHUH
IToaroroBka k 4 3
TECTUPOBAHUIO
Paznen 4. Maccoo6- | [IpopaboTtka yueOHOTO Ma- 4 3 VYK-1,
MEHHBIC MMPOIECCHI Tepuaja 1o JUCIUIINHE OIIK-




(KOHCTIEKTOB JICKITHH, 1,
Y4eOHHKOB, MAaTEPHAIIOB [1K-6
CETEBBIX PECYPCOB)
Brinonnenne uHIUBUIY-
AJbHBIX 3aJIaHUI
IToaroroBka k
TECTUPOBAHUIO
[TpopaboTka yuebHOTO Ma-
Tepuasia 1mo JUCIUTIIIHE
(KOHCIIEKTOB JIEKIIHH, 4 8

VK-1
6 )
Pasgien 5. Mexas- Y4eOHHKOB, MATEPHATIOB OIIK.
CETEBEIX PECYPCOB)
HECKHC HPOLECChl BrinosaHenne UHIUBUY - L,
Y 4 8 TIK-6

AJIBLHBIX 3aJaHul
IToaroroBka x
TECTUPOBAHUIO
Hroro 60 119

4.6. BoinoJiHeHHEe KOHTPOJIbHOH PadoThl 00y4aKIMMUCH 32049HOI (popMBbI

[Ipuctynath K BBINOJIHEHHIO KOHTPOJIHHON pabOThl HEOOXO0AUMO TIOCIIE U3YyUYeHHs MaTe-
puaina o JUTepaTypHbIM UCTOYHHMKAM, YOEIUBIINUCH IIyTEM OTBETOB HA BONPOCHI AJISl CaMOIIPO-
BEPKH, YTO MaTEpUal TEMbI YCBOCH.

IIpu BBINONHEHUH YIIPAXKHEHUH HEOOXOIUMO COCTaBUTh ONUCAHUE I'PYMIIbI BEUYHUH WIN
(aKkTOpPOB OKa3bIBAIOIIMX BO3JEHCTBHE HA YEJOBEKAa, yKa3aThb OCHOBHBIE HOPMBI U IpaBHjIa 10O
KOTOPBIM IIPOMCXOJAUT ONpEeNCHUE AAHHBIX MapaMeTpoB. [locienoBaTenbHOCTh BBIOIHEHUS
YIPaXXHEHUs] PEKOMEHYETCs CIIEIyOLast:

1) laTh KpaTKyro KJIaCCU(PHUKALHIO, XKEJTATEIbHO 10 HECKOIBKUM ITPU3HAKAM.

2) Vka3ath croco0 BO3/eHCTBUS HETaTUBHOIO IapaMeTpa Ha 4eloBeKa M IOCIEICTBUS
IAHHOT'O BO3ACUCTBHSI.

3) Yka3arpe Texuudeckyto nokymentauuto (Hopmel, 'OCTsl, Peectpsl u T.71.) periaamen-
TUPYIOILYI0 BO3J€MCTBUE HEraTUBHOIO IapaMeTpa Ha 4eJOBEKa M yKa3aTh €ro 3aKOHOJATellb-
HYIO 4acTb.

4) Cnenatp BBIBOJI.

5) Yka3atb auTeparypHble HCTOUHUKH, UCIIOJIb30BAHHBIEC MIPU BHIOJIHEHUH 33JJaHHUS.

BeimonHeHEe KOHTPOIBHOTO 33aJaHNs CIIOCOOCTBYET 3aKPEIUICHHUIO 3HAHHUH MIPU CaMOCTO-
ATEIBHOM M3YYEHUH Kypca, a TaKKe BhIpabaThIBaeT HABBIKU B pabOTe MPH paCCMOTPEHHUH U OIHU-
CaHWY HETATHBHBIX BO3ACHCTBHS HA 37I0POBBE YETOBEKA B PE3YJIBTATE €TI0 KU3HEIESATEITHHOCTH.

Conepxxanue KOHTPOIbHOM pa®oTel. CTpyKTypa paboThl BKIIOYAET B ce0s CleAyrolue
OCHOBHBIE 3JIEMEHTHI B TIOPAIKE UX PACHIOTOKEHHS:

- TUTYJbHBIH JIHCT;

- COJIepIKaHMUE;

- BBEJICHUE;

- OCHOBHA$ 4acTh (OTBETHI Ha BOIIPOCHI 3aJJaHUS COTJIACHO BapHAHTA);

- 3aKJIFOYEHHE;

- CIIMICOK HCIIOJIb30BaHHBIX HCTOYHUKOB.

TumynvHelli 1ucm JOIDKEH COAEPKAaTb CBEICHUS O OOpa30BATEIILHOM YUPEKACHUH,
MHCTUTYTE U Kadeapbl, I7ie BHIIOIHEHa KOHTPOIbHAs paboTa U mHpOpMAnus 0 00ydaromeMcs
BBITOJIHUBIIIETO KOHTPOJIbHOE 3a/1aHie. Ha TUTYJIBHOM JTUCTE BBIITYCKHUK CTAaBUT CBOIO HOJIHCH.

Bo 6sedenuu GpopMyaupyeTcs OCHOBHBIE MOHATHSA, 1I€JIb, 3aJa9l ¥ HCTOPUS BOSHUKHOBE-
HMS YIpaBJICHUs SKOJOrMYecKMMHU puckamu. CoCTOSHHE 3aKOHHOCTH B c(epe HKOJIOTUU.
KoMIoHeHTHI, COCTaBISIONIIE HOPMAaTHBHO-IIPABOBYIO OCHOBY 3KOJIOTHYECKHX PHUCKOB.



B ocnoénou uacmu n3naraeTcs MaTepuan 1o TeMe KOHTPOJBbHBIX 3aJlaHHi BHIOPaHHBIX
T0 33IaHUI0 COTJIACHO cOOCTBEHHOro BapuaHTta. CoaepxaHue paboThl JOKHO PACKPHIBATh TEMY
3a/1aHusl.

B 3axniouenuu npuBoaATCS 000OIIEHHBIE UTOT, OTPa)KaeTcsl pe3ysIbTaT BBINOJIHEHHBIX
KOHTPOJIBHBIX 3a/IaHNi, IPEUIOKEHHUSI U PEKOMEHAALNN 110 UCIOIb30BAaHUIO MOJYUYEHHBIX 3HA-
HUHN B U3yYEHUU TOCIEAYIOUUX JUCIUIUINH, a TAaK)Ke UX IPUMEHEHHE B TPOU3BO/ICTBE.

TekcT KOHTpOJIbHOW pabOThl MOXHO OTHECTH K TEKCTOBBIM JOKyMeHTaM. CoriacHo
I'OCT 2.105-95 "ECKJ. O6mue tpeboBanus k TekctoBbIM gokymeHTam" u ['OCT 2.106-96
"ECK/I. TexcToBble JOKYMEHTHI" TEKCTOBBIE TOKYMEHTHI MOAPA3ACIAIOTCA Ha JOKYMEHTHI, CO-
JieprKaliie B OCHOBHOM CIUIOIIHOM TEKCT (TEXHUYECKHE OMUCAHMs, pacueThl, MOSICHUTEIbHbIE
3aMUCKU, UHCTPYKLUHU U T.I.), U TEKCT, pa30UThIi Ha rpadsl (cnenudukanuy, BeIOMOCTH, Ta-
OJIMLBI U T.11.).

Ecnu koHTponbHas paboTa BBHIOJIHIETCS Ha KOMIIBIOTEPE, TO TEKCT M3JaraloT Ha OJHOM
cTopoHe JHcTa popmara A4 ¢ OCTaBJICHHEM ToJIel ¢ JeBOiM cTopoHbl 30 MM, ¢ mpaBo 15 MM,
cBepxy U cHuzy 1o 20 mm. Ecnu BBIONHSETCS OT PyKH, TO JOMYCKAETCsl HAallMCaHue paboThl B
0OBIUHOM TeTpaan UMEIOLTYI0 pa30MBKY — KJIETOUKA.

A03a11pl B TEKCTE HAYMHAIOT OTCTYIIOM, paBHBIM 15-17 MMm.

[Ipu odopmieHrH KOHTPOIBHON pabOT ¢ IPUMEHEHUEM KOMIbIOTEPHON TEXHUKU Habop
TEKCTa MOKHO ocyIiecTBIATh mpudrom "Times New Roman" pasmepom 14 ¢ unrepsasiom 1,5.

JlomyckaeTcsi KONUPOBAaHUE PUCYHKOB M3 KHUT. PUCYHKHM NOJKHBI ObITh M300pakeHbI
YETKO, KeJIaTeJIbHO OTPelaKTUPOBaHHbIE B IporpaMMHbIX npoaykTtax CorelDraw, Photoshop.

OrneyaTku, ONMKUCKU U TpapUUYECKUe HETOYHOCTH, OOHAPYKEHHBIE B MPOIECCE BHITIOTHE-
HUs paboThI, JIOMYCKAETCSl UCIPABIATH 3aKPALIMBAHUEM TEKCTOBBIM KOPPEKTOPOM M HAHECEHH-
€M Ha TOM K€ MECTe UCIIPaBJICHHOT0 TeKCTa (rpadukH).

[ToBpexaeHus TMCTOB, MOMAPKH U CJIEJBl HE TIOJHOCTHIO YAAJIEHHOIO MPEKHEr0 TEKCTa
(pucynka) He nomyckaercad. OObeM OCHOBHOW 4YacTu paboThl — MpHOIM3UTENbHO 20 CTpaHULL.
OO6beM 3akmoueHus: -2 cTpaHHIIbL.

Hywmepanus ctpanun gomkHa ObITh CKBO3HOM: NMEPBOM CTpaHMIIEH SBISETCS TUTYJIbHBIN
JIMCT, BTOPOU — COAEPKAHUE, TPEThEN — OTBETHI HA BONPOCHL. HoMep CTpaHuUIbl IPOCTAaBIISIIOT B
npaBoM BepxHeM yriy. Ha crpanuie | (TUTYJIbHBIN JTUCT) HOMEp HE CTaBAT.

4.7. Conep:kanue pa3iejoB IUCHUILIHHBI

Paznen 1. OcHOBHBIE 3aKOHBI TEXHOJIOTHYECKHUX MPOIECCOB

3amaun JUCHHILTUHBL, €€ COACpXKaHUe U POJIb B (POPMHUPOBAHUY CIICIIUATHCTA.

PazButne Hayku o mporeccax u annaparax. Kmaccudukamus mpoieccoB. AHanu3 mpoTe-
KaIOIIMX B MUIIEBBIX MPOU3BOJICTBAX IMPOIECCOB. 3a7auu MO CO3AAHHUIO dHEpropecypcocoepe-
TaolIInX ITUIIECBBIX TeXHOJ'IOFI/II\/’I, OKOJIOTHUYCCKHU YHUCTHIX U 6630TXOHHBIX HpOI/ISBO)ICTB. MeTO)IBI
W IPpUHOMUIIBI MOACIIMPOBAHUSA ITPOLCCCOB U allllapaToB.

Paszpes 2. 'mapomMexaHnyeckue mpoueccol

2.1. OcHOBBI rHAPABJIHKH

['mppocratuka. CxxmkaeMble XuAKOCTH. ['mapocratudeckoe masienue. {uddepenim-
aJbHBIC YpaBHEHUS KUIKOCTH Ditsiepa. OCHOBHOE ypaBHEHUE THAPOCTATUKH.

I'maponvnamuka. Bsizkue m HEBA3KHUE KUIKOCTU. BS3KOCTh ®KUIKOCTEH U Ta3oB. 3aKOH
Heiorona. JluHaMuueckuii 1 KWHEMAaTUYeCKUH KOA((UIIMEHTHI BA3KOCTH. BrustHMA Temime-
paTyphl U 1aBJ€HUS HA BSI3KOCTb JKUJKOCTEH W ra3oB. JIMHEMHOCTh OJJHO3HAYHBIX XMMHUKO-TEX-
HUYECKUX (DyHKIUH.

PesxxuMbl ABMKEHUS BSI3KOM JKMAKOCTU. DKBUBAJICHTHBIN AMaMETp. Y paBHEHUE pacxoja.
YpaBHEHHE CIUIONIHOCTH WM HEPA3phIBHOCTH MOTOKA. [(uddepeHnmanbubie ypaBHEHUS TBUKE-
HMS HEBSI3KOH M BSI3KOM KHIKOCTH.



VY aenbHas MexaHudeckasl SHEprus notoka. CTaTUUECKU U AMHAMUYECKUIN HAIlOPbl U UX
n3mepenue. CpeaHsas U MakCHMallbHasi CKOPOCTH MOTOKa. Teopema bepHyInu Juisi HEBA3KOU H
BSI3KOM HECKUMAEMOM KUAKOCTH. [Ipriioxkenus teopemsl bepHysuim.

Omnpenenenne pacxoja SHEPTUU Ha TPAHCIIOPTUPOBAHUE KHUIKOCTEN U ra3oB 1o TpyOam.
BriBo opMyIIbI CONPOTUBIICHUS TIPU JIAMUHAPHOM PEXHME.

[lonobue Qusnueckux spneHuil. OCHOBHbIE MOHATUS U OIpeAeTeHUs. Y CIOBHS OJHO-
3Ha4yHOCTH. KOHCTaHThI 1mog00us, MHBApUAHTHI MMO00US, CUMIUIEKCHl M KOMIUIEKCHI MOJ00MS.
BoiBoa kpuTEpHEB ruAPOAMHAMUYECKOTO MoA00Ms. MeTon aHanu3a pa3MepHOCTEH.

OO6o0uieHHas KpuTepuaibHast GopMyna Ui ONpeAeieHUss MOTEePU HAmopa Ha TPEHHE.
ConpoTuBieHre TpeHUs B INIAJKUX U IepoXoBaThIX TpyOax. [loTeps naBieHus Ha npeososieHne
MECTHBIX CONPOTUBICHUNA. PacueT TpyObonpoBo10B

I'mapoarHamuka citost 3epHUCTBIX MaTepuasioB. HermoaBrkHbIM cinoii. B3BemeHHbI cioi
(xumsiuii, nceBnooxwkeHHbi). [TneBMoTpancnopt. COnpoTUBICHHUE CIIOSI 3€pPHUCTOrO MaTe-
puana. CkopocTh IceBaooxmkeHns. OCHOBHOE ypaBHEHHUE JBIKEHUS Tena B cpeae. CKopocTh
BuTaHus1. CKOPOCTh OCAXICHUS.

2.2 Ilepememenue s;kuakocrei (Hacocol). Knaccudukanus Hacocon

[TopmneBsle Hacockl. Hacocsl mpoCcTOro 1 MHOIOKPAaTHOrO AeHcTBHA. JluarpaMma moaa-
gy Hacoca. [IpenenbHas BeicoTa BcackiBaHus. [loTepn Hanopa Ha nMpeogoIeHNe CUIIbI HHEPLIVH.
Boznymnbie xonnaku. MHaukaTopHas auarpamma. OOmias XxapakTepUCTHKa MOPIIHEBBIX HACO-
coB. KOHCTpyKIIMM NOPIIHEBBIX HACOCOB. JleTali MOPIIHEBBIX HACOCOB.

Potopubie Hacocsl. LlenTpoOexxHble Hacochl. YpaBHeHue Dinepa. IIpenensHas BbicoTa
BcackiBaHus. DopMysbl HponopruoHagbHOCTU. Paboune, xapakTepucTHKH HacocoB. Pabora
LIEHTPOOEKHOrO0 Hacoca Ha ceTh. [lapamienbHoe M MOCIENOBATENbHOE COEJMHEHUE HACOCOB.
MHuoroctyneH4arble Hacochl. KOHCTpYKIMM LEHTPOOEKHBIX HacocoB. CpaBHHUTEIbHAs OLEHKA
LIEHTPOOEKHBIX U MOPIIHEBBIX HACOCOB, BUXpEBbIe Hacockl. OceBble (IIPOMeIepHbIE) HACOCHI.

YCTpolcTBO 11 MOMENIEHUS KUAKOCTEN MOCPEACTBOM Mapa, BOABI U CKATOTO BO3AyXa
(raza). [TapocTtpyitabie Hacockl. BogocTpyiinbsie Hacockl. MonText0. ['azmudter. CudoHsbl.

2.3 [lepemeneHue M ckaTHe ra3os

Knaccugukanus Mamms Juist cxaTus U epeMeleHus ra3oB. IlopiiHeBble KOMIIPECCOPHI.
WnnukatopHas auarpamma kommnpeccopa. Koadduunent nonauu u npeaen cxkarus. MHorocry-
IeHyaToe cxxartue. MomHocTh, norpediseMas kommnpeccopoM. OCHOBHBIE TUIIBI U KOHCTPYKIIMU
HOPIIHEBBIX KoMIpeccopoB. TypOokommpeccopsl. XapakTepucTHka TypOokomipeccopoB. Pas-
BUBaeMoe naBiaeHue. OCHOBHBIE KOHCTPYKIHMHM TypOokommpeccopoB. CpaBHUTENbHAs OLIEHKA
HOPIIHEBBIX KOMIIPECCOPOB U TYPOOKOMIIPECCOPOB U 001aCTH UX MpUMEHEeHUs. Bakyywm - Haco-
cbl. OCHOBHBIE KOHCTPYKIIMH: TIOPIIHEBBIE, POTALIMOHHBIE, BOJOKOJIBLEBBIE U MACIISHBIEC, BOJO-U
napoctpyiusie. Bentumnsatopsl. Llentpobexusie BeHTUIATOPEl. Paboune xapakrepuctuka. Oce-
BBIC BEHTHJISITOPBI.

2.4 Pa3nesieHne sKMIKMX HEOAHOPOAHBIX CHCTEM

HeOIIHOpOHHBIe CHUCTCMBI B HI/IH_ICBOI;'I MPOMBINIJICHHOCTH, UX XaPAaKTCPHUCTHUKA U KJIaCCHU-
¢bukauss. Metonsl pasaenenus. O0ume TpeOoBaHusI, PEICTABISIEMbIC JUIs Pa3ACICHHs )KUIKUX
HEOTHOPOJHBIX cucTeM. OcaxaeHne. OCOOEHHOCTH pacyueTa INpoIecca OCHAIICHUS B JKUIKOU
cpene. TUMbl OTCTOWHHKOB, X XapaKTEPHCTHKA M 00JacTh mpuMeHeHHs. OcaxICHUE B IOJe
HEHTPOOESKHBIX cmil, OCOOEHHOCTH pacueTa CKOPOCTH OCAKICHUA. | MIPOIMKIOHBI, OCOOCH-
HOCTh MX pacyera, HeHTPH(YIH U cenapatopbl, Ux kiaccudukamms. OCHOBBI pacuyeTa [EHTPH-
¢byru: nenTpodexHas cuia, pakTop pasueneHus, IPOU3BOAUMOCTb, TA0APUTHI, PACXO]] SHEPTHH.

Tune! ueHTpUdYT, X XapaKTepUCTUKA U 00IacTh npuMeHeHHs. OTCToHbIe HeHTpUdYy-
ru. [TyTH MOBBIIEHUST TEXHUKO-DKOHOMHUYECKUX MTOKA3aTeIe EeHTPUPYT.

®unbTpoBanue. TUMbl GUIBTPALMOHHBIX MPOLECCOB M 00JacTh NprMeHeHHs. OCHOBBI



Teopun ¢uibTpanuu. Pexxumbl ¢unbTpanus. Meronsl pacdera mnpouecca ¢uiabTpanun. Cko-
pocth punbTpanuu. Kosdduuuent ¢punbrpanuu 1 MeToasl ux omnpenenenus. Pacuer ¢punbrpa.
Knaccudukanus GuiabTpoB Ui KUAKUX cucTeM. THmbl GUIBTPOB, UX XapaKTEPUCTHKA U 00-
nacte npuMeHeHus. Lleatpudyru dunbrpyromero tumna. [IyTi MOBBIICHNS TEXHUKO-IKOHOMHU-
YeCKUX MoKazaTesell GMIbTPYIOMIHUX YCTAaHOBOK. YIbTpaguiabTpaus 1 oopatHelii ocmoc. OcHo-
Bbl Teopuu mnpouecca. IlomynpoHunaemsie Ui ynbTpaduiIbTpaluu U OOpaTHOrO OCMOCA.
QunbTpyromue 31eMeHThl. CXxeMbl MEMOpaHHBIX anmnapaToB W YCTaHOBOK. [IpakTuueckoe mpu-
MEHEeHHE YIbTpadUIbTpaluu U 00paTHOTO OCMOCA B MUIIEBOW MTPOMBIIIJIEHHOCTH.

2.5 Pa3jiesieHue ra3oBbIX HEOJHOPOAHBIX CHCTEM

OcaxaeHue B rpaBUTAllMOHHOM Mojie. Cuiibl, IEHCTBYIOIINE Ha YyacTuily. Pacder ckopo-
CTH OCaXJICHUS U aHAJINU3 MapaMeTPOB, €€ OIpelia MEeNINX, MPU Pa3IMYHBIX PEKUMaX OCAXKICHUS.
OtcToliHbIE KaMephl, UX XapaKTEpUCTUKAa U OCHOBBI pacuera. LlukinoHsl. Pacuer ckopoctu oca-
KJCHUS B TOJ€ HEHTPOOEKHBIX CHUJI MPHU Pa3IMUHBIX pexUMax ocaxaeHus. KuHeTwka HUK-
JoHHOTO Tnpouecca. [Inan pacdera nukiona. OnpeaeneHue NPoJOKUTENIEHOCTH MPeObIBaHUS B
UKJIOHE, TabapyuTOB arnapara, pacueT THAPABINYECKUX CONMPOTUBICHUH, BHIOOP BEHTHIIATOPA U
OTIpeJIeIeHUE Pacxo/ia SHEPTUH.

D¢ heKkTUBHOCTh padOTHI MUKJIOHA U BBIpaKEHUE €€ B KpuTepuaabHoil popme. [lytu mo-
BhIICHUA 3()(HEKTUBHOCTH pabOTHI IUKIOHA. THIBI IIMKIOHOB. baTapeiiHble IIMKIOHBI U OCHOBBI
ux pacuera. ['mapaBnnyeckue nblieocaguTenu. THUIIbI annapaToB, UX XapaKTepUCTUKa U 00J1acTh
npuMeHeHuss. OunbTpbl. Tunbl GUIABTPOB, UX XapaKTEPUCTUKA U 0OJACTh MPUMEHEHUs. DIIeK-
TpounbTpbl. OU3NUECKHE OCHOBBI JEKTPOOCAXKIEHUSA. THUIBI AMEKTPOUIBTPOB, UX XapaKTe-
PHUCTHKA, IPABUIIO 00CTYXUBaHUS U 001acTh mpuMeHeHus. OCHOBBI pacyeTa 3JeKTPOPHIBTPOB.

2.6 IlepememinBanue B dKMAKHX CpeAax
[Tpornecc mepeMeniBaHus B MHUIIEBOW MPOMBINIICHHOCTH. NHTEHCUBHOCTD U A PEeKTHB-
HOCTb TMECPCMCIIMBAaHUAA. TexHONIOrMUECKHE CIIOCOOBI NnNepeMCIIMBaHuiA: MHEBMAaTUYCCKOC, LUP-
KYJIPHOC U MCXaHHYCCKOC.
KpI/ITepI/IaHBHaSI 3aBUCUMOCTDb [JIA BBIPAXKCHUA MOIIHOCTH MCXAaHUYCCKUX MCIIAJIOK. Pa-
O6ounii u HYCKOBOP’I nepuoabl NNICPpEMCIINBAHMA. Turner alrrapaToB, IPUMCHACMBIX JIA IICPCMCIIN-
BaHU.

Paznen 3. TermnoBblie mpoiueccol

3.1 ocHOBBI TemJIONEepeaaAYn

TennonpoBonHocTs. 3akoH Pypre. Koaddunument remnonpoBogHoctu. Juddepeniu-
aJbHOE YPAaBHEHHE TEIIONPOBOJAHOCTH. TEIIONPOBOAHOCTh OJHOCIOMHOW M MHOTOCIOMHOM
CTEHOK. 3aKOH HECTallMOHAPHOH TersionpoBoaHocTH. Kputepuu temnoBoro nogodus buo, Oy-
pbe 1 0e3pazMepHas TeMIeparypa.

Mertoabl pacuyera HECTAllMOHAPHOrO TeriooOMeHa. KOHBEKTHBHBIN TemnaooOMeH. 3aKkoH
Herorona. luddepennmanbioe ypaBHeHHE KOHBEKTUBHOTO TemioooMeHa. Kpurepuu temnioBoro
noJ00Ms M CBSI3b MEXKJy HUMH, TEIJIOOOMEH NpU M3MEHEHMM arperatHoro COCTOSHHS JKUIKO-
ctu. Teronepeaaya B KUIAIINX )KUIKOCTSAX U TIPU KOHJCHCAIIUH TTapOB.

OcHOBHBIE YpaBHEHUS Teruionepeaayn. JBrKyias cuia TeIIoBbIX IpoleccoB. Beruuc-
JIEHWE CpeJHEW Pa3HOCTU TeMIIepaTyp JUIM NMPSMOTOKA, MPOTUBOTOKA, MEPEKPECTHOTO U CMe-
IIaHHOTO TOKOB TerioHocuteneid. Koadduuent temnonepenadyn 1 TepMUYECKHE CONPOTUBIIE-
HUSL.

TennoBoe n3nmy4yeHue, OCHOBHbIE MOHATHA. TeruionsnydyeHue ra3os. PacueT gyducroro
TerIo0o0MeHa.

3.2. HarpeBanue, oxyiaxkaeHue, KOHACHCAUSA
3HaquHe TGHJIOO6M€H3. HpI/I OCYH.[GCTBJIGHI/II/I ITHUIICBBIX TCXHOJIOTHYCCKHUX HpOLICCCOB.



[Ipenenbl npUMEHsIEMbIX TEMIIEPATYP U BHIOOP COOTBETCTBYIOILETO TEIUIOHOCUTENS U OXJIaXKa-
IOIIETO arcHTa.

HarpeBanue BogsHbM napoM. HarpeBanue TonoyneiMu radamu. Harpesanue npomexy-
TOYHBIMH TEIJIOHOCHUTEISIMUA. HarpeBaHue aJ1eKTpU4eCKUM TOKOM.

OxuaxieHne Bo10M, BO31yX0oM M JbJoM. KoHeHcalus: MOBEPXHOCTHAS U CMELLICHUS.

Tunel KOHAEHCATOPOB, MPUMEHSIEMBIX B IHILEBOM MPOMBIIUIEHHOCTH. Pacuer moBepx-
HOCTHOTO KOHJIEHCATOpa, KOH/IEHCATOPOB CMEIIEHHs (MPSIMOTOYHBIX U MPOTUBOTOUYHBIX). Oco-
OEHHOCTH pacyeTa KOHAEHCATOPOB CyOJIMMAIIMOHHBIX YCTaHOBOK.

3.3 TemnooOMeHHasi anmapaTypa

OCHOBHBIE TPUHIMIIBI KJIACCH(UKALMU TEIUIOOOMEHHBIX ammaparoB. PekynepaTHBHEIE,
pereHepaTiBHbIE M KOHTAKTHBIE TEIUIOOOMEHHUKH. XapaKTepUCTHKA TETNIOHOCUTENIEH U OCHOB-
HBIX TUIIOB TETJIOOOMEHHBIX anapaToB.

TernnooOMeHHUKHU: Ta30BbIe, APOBbIE, BOJASHBIE C IPUMEHEHHEM BBICOKOKHUIISAIINX TEIl-
JIOHOCHUTEIEH, ¢ UCTIONIb30BaHUEM AJIEKTPOIHEPTUH, OCHOBHBIE THIIBI TEIII000MEHHUKOB. OCHO-
BBHI pacyeTa TeTUIOOOMEHHBIX aImapaToB. MaTepuanbHBIA B TETUIOBOM pacdeT. OnpeneneHue Ko-
3¢ GUIMEHTOB TEIUIONepeayd B TEIUNIOOOMEHHBIX ammaparax, BEIOOp CKOPOCTH pabouux Ted,
OnpeAeieHue TEPMUUYECKUX COMPOTUBICHUN U T.4. OmnpeneneHne cpeHeid pa3HOCTH TeMIepa-
Typ NpU KOHJEHCALMH, UCTITAPEHUH U KUIIEHUHU, CPEAHAS Pa3HOCTh TEMIIEpATyp IPU NPSIMOM TO-
K€, IPOTUBOTOKE, CMEIIAaHHOM TOKe. [ ' MapaBInyecKuil 1 MeXaHMUECKHH pacyeT TermI000MeHHO-
ro anmapata. DHepreTuueckuii u skcepretu- yeckuit KI1J[ rermooomennoro anmapara. [lytu
MHTCHCU(HUKAIIMN TPOLIECCOB TEIJIOOOMEHAa U TOBBIIIEHHE TEXHHUKO-IKOHOMUYECKUX IOKa3a-
TeJeH.

TenoBast U30JAMSA, XapaKTEPUCTUKA TEIUIOBBIX M30JSIIMOHHBIX MAaTEpUAIOB U pacyeT
M30JISIIHUH. DIeKTpo(pU3ndecKkre MeToIbl 00padOTKH MUIIEBBIX MPOAYKTOB - HATPEB B AIIEKTPO-
MarHuTHOM TioJie - uH(ppakpacHoe obmydenue, Bozaeiicteue noyis BY u CBY, komOuHMpOBaH-
HbIE METO/IBI.

3.4 BoinapuBaHue ¥ BbIIIAPHbIC ANNIAPATHI

[TpuMmeHeHne MpoLEecCcOB BbIIAPUBAHMS B MHIICBOW MPOMBINUICHHOCTH. TeopeTndeckue
OCHOBBI BbIapuBaHusa. Pu3ndeckue CBOMCTBA paCTBOPOB U U3MEHEHHUE UX B IPOLIECCE BBINAPH-
BaHusA. OTHOKOPITyCHAsl BBIIapHAsl YCTaHOBKA. MaTepuallbHbIM U TEIJIOBOM pacyeT. Brimapusa-
HHE B BaKyyMe M IOJ JaBjieHUEM. MHOrokopIycHas BblIapHas YCTaHOBKA, €€ YCTPOMCTBO U
IIPUHLIAI ACUCTBHS.

Cxema paboThl MHOTOKOPIYCHOM BhImapku. CamoncnapeHue B MPSIMOTOYHON BBITAPHOM
yYCTaHOBKe. PacueT MHOTOKOpIIyCHOH BBIIIAPHOM yCTaHOBKHU. OIpenencHue TeMnepaTypbl KUIIs-
YEeHUs1 pacTBOpPA, TEMIIEPATypHbIE MOTEPU B BBINIAPHOW YCTAaHOBKE, PACYET pacxola IPEroLIero
napa, pacueTr ko3(QuuneHTa Terionepeiayy B BhIIAPHbIX YCTAHOBKAX C YYETOM Iepenajia TeM-
nepatyp Ha IJICHKE KOHJIEHCAaTa, pacueT IIOBEPXHOCTU Harpesa. BeiOop unciia Kopiycos.

OcCHOBHBIE TEXHUKO-KOHOMHYECKHE XapaKTEPUCTUKH BBIIIAPHON yCTaHOBKH. OCHOBHBIE
TUIIBI BBIIAPHBIX allapaToB. BelnapuBaHue B TOHKOH IIEHKE. MeTOAb! MOBBILEHHS CKOPOCTH
LUPKYJISIUUU. BelllapHble anmapaTsl ¢ NIPUHYIUTEIBHON LIHUPKYJIALKAEH pacTBopa. Beimapusanue
C TEIUIOBBIM HAcoCOM. IIyTH MOBBINIEHUS TEXHMKO-DKOHOMMYECKMX IIOKa3aTelel BBINAPHBIX
YCTaHOBOK.

Pa3nen 4. MaccooOMeHHBbIE TPOILECCHI

4.1 MaccooOMeHHBIe npoueccol B Hl/lll_[eBOﬁ INPOMBIINIJICHHOCTH
OcHoBHI Teopuu MaccooOMeHa. Mexanu3zMm MaccooOmeHa. MaccooOMEH B TEXHOJIOTHYE-
CKHUX MpOoIleccax MUILEBbIX MPOU3BOJACTB. MaccomnepeHoc B MUIIEBBIX MPOAYKTaX U MaTepuamax.
HI/IHICBLIG MIPOAYKTBI KaAK MHOTOKOMIIOHCHTHBIC U MHOFO(l)aSHI)IC CHUCTCMHEI. HpI/IMCHCHI/Ie
npaBwia ¢a3 uis aHaJU3a MPoleccoB MaccooOMeHa. KoaddumumeHnTsl MaccooOMeHa U Macco-



nepenaun. Koapounment macconepeHoca u IBHXKYyIIME CUIlbl mpouecca. Kunernueckue xko3¢-
(UIMEHTHI B ypaBHEHUSIX MaCCOIIEPEHOCA.

HuddepennnanbHoe ypaBHEHHE MacCONEPEHOCca M €ro Kpaemble ycioBus. OOmmii Bua
pemenus ypaBHeHus. [logoOue TemnoBeIX U MaccOOOMEHHBIX mpoueccoB. Juddy3nonusiii u
MoJIsipHBINA niepeHoc. Konnenrpaunonnas muddysus u repmoauddysus. uarpamma paBHOBe-
cust. OcoOEHHOCTH NEPEeHOca B CUCTEMAxX: TBEPJIOE TEJIO0 — KHJKOCTh; TBEPAOE TENIO — ra3; Kua-
KOCTb - )KUAKOCTh. COBpeMEHHbIE METO/Ibl MHTEHCU(HUKAIIMH MAacCOOOMEHa.

4.2 CopOuMOHHbBIE MPOLECCHI U ANNAPATHI

[Iporiecc abcopOIMu 1 MPUMEHEHUE €T0 B MUIICBOM MPOMBINIUICHHOCTH. HenzoTepmuye-
ckasi  abcopOIysi, MHOTOKOMIIOHEHTHast abcopOuus. [Ipoueccsl aacopOuy U NpUMEHEHUE UX B
MUIIEBON IPOMBIIIIIEHHOCTH.

N3otepmbl copOruu u necopOiuu. Metoa rpadudeckoro pacuera, COPOIMOHHBIX IMPO-
neccoB. OCHOBHBIE THUITBI a0COPOEPOB M a7COPOEPOB, XapaKTEPUCTHKA aImapaToB, MPUMEHSE-
MBIX B MUIIEBON MPOMBIIIIIEHHOCTH. Pereneparust norinorureneit. [yt uarencudukammu copo-
IIUOHHBIX MTPOLIECCOB.

4.3 JKCcTparupoBaHue M IKCTPAKTOPHI
[Iponieccel sKCTpakMy B MULIEBOM MPOMBIIUIEHHOCTH. MEXaHNU3M dKCTPAKIUU B CUCTE-
Me TBepoe TeJOo - KuAKocThb. Jnddy3nonnas teopus s3kcTpakiuu. MaTeMaTH4eckoe olucaHue
nporecca dKcTpakiuui. Kosddunmentsr BHEIIHENW 1 BHyTpeHHEH TU(PY3UH U METOJIBI UX OIpe-
nenenus. Bousiaue tepmonud¢ysun Ha mporecc 3KCTpakiuu. KOHCTpYKIMS 3KCTPaKTOPOB U
METOJIbI pacyera, MaTepUaIbHbIN U TEIUIOBOWOAIAaHCHI, ONpeieNIeHHe OCHOBHBIX pa3MEpoB arma-
patoB. [IyTu MOBBILIEHUS TEXHUKO-2KOHOMUYECKUX MTOKA3aTENed IKCTPAKTOPOB.

4.4 OcHOBBI BJIATOKHHETUKH

[IpumeHneHnne ypaBHEHUI MacCcOOOMEHa K MEPEHOCY BJIard BHYTpU MaTepuana. Craruo-
HAapHOC W HCCTAIMOHAPHOC I10JIC BJIArOCOLCPIKAHUA. (DOpMBI CBA3U C MaTCpHaAJIOM, UX (1)I/I3I/IKO—
XUMHYECKHE U DHEPreTUYECKUE XapaKTePUCTUKH. AJICOPOIIMOHHAs, KalWJUIAIpHAs U SHTPOIMii-
Has CBA3H.

Koaddunment muddys3un Baarn B Marepualiie ¥ €ro 3aBUCUMOCTD OT BIQKHOCTH U TEM-
IepaTyphl. SIBnenue TEPMOBJIAroNpoOBOAHOCTH, €TO (I)I/ISI/I‘ICCKaH CYHIHOCTb U MATCMATH4YCCKOC
onucanue. [lytu nHTeHcudukauy nepeHoca Biaru BHyTpu MaTepuana.

4.5 IIpoueccsl CyNIKU M CYIIWJIbHbIE YCTAHOBKH

IIponeccsl cylku B NUIEBOW MPOMBINIEHHOCTH. OCHOBHBIE IIPOOJIEMbI TEOPUH U TEX-
HUKY cymKkd. COBPEMEHHBIN 3Tall pa3sBUTHA Hayku o cymke. Cynika Kak IPOLECC pas3ieiacHus
(a3 B yCIOBUAX B3aMMOJEHCTBHSI BHEIIHUX M BHYTPEHHUX IOJIeH. MeToibl 00€3BOXKUBAHUS U
IPUMEHEHHE UX B 3aBUCUMOCTH OT CBOMCTB IIPOJYKTa U DHEPIUH CBA3H BIIard C MaTCPUAIIOM.

[Tapamertps! BraxkHoro Bo3ayxa. J-X nuarpamma. OCHOBBI CTaTHUKU CYLIKH: aHAJIU3 U30-
TEpMBbI COpPOLMU U IeCOpOLMHU, PaBHOBECHAS BIIAXKHOCTb, TMIPOCKONHMUYECKAs BIAKHOCTb, I'M-
CTEpE3UC COPOLMHU U 1eCOPOLUU U €ro MPAKTHUECKOe 3Ha4eHUEe, TEPMOJMHAMUYECKHE Xa-
PAKTEPUCTUKHU BIAKHOIO MaTepHara.

OcHOBBI KMHETUKH CyHIKU. KpuBble cylIkn, CKOPOCTh CYHIKH M TEMIEPATYPHBIE KPUBBIE.
XapaKTepuCTUKA OTAEIbHBIX IEPUOJOB IPOLECCa CYIIKHA. YPAaBHEHUS KPUBBIX CYIIKH IS IIEp-
BOI'0 U BTOPOI'O MEPUOJA.

KpaeBble ycinoBust 1 MeToiuKa peleHuit 1udGepeHnnalbHOro ypaBHEHUS BIaronpoBoI-
HOCTH JUISL BTOPOTO neproja cymku. KoahumueHT cymkn 1 MeToIsl €ro OnpeieneHus, KHHe-
TUYECKHUI pacdeT IpoLecca CyLIKy.

N3MeHeHne cTpyKTypHO-MEXaHHMUECKUX CBOICTB MAaTE€pHUaoOB B IpoLecce Cylku. MeTo-
JIbl 000CHOBAHUS ONTHUMAJIBHOIO peKUMa MPOLIECCOB CYIIKU.



OCHOBBI MH)XEHEPHOT'O pacyeTa CYIIWIbHBIX YCTAaHOBOK. TepMOAMHAMMUYECKUN aHAJIN3
cywku B J-X aumarpamme, MocTpoeHHE B HEM MPOLIECCOB, MPOUCXOAAIIUX B Kajopudepe U Ccy-
IIWIBHON KaMmepe. BapuaHThI CyIIMIBHOTO HpoIecca, X aHATUTHUYECKUH U rpadoaHaIuTHde-
ckuit pacyet. JHeprernueckuid KII/[ cymmnbHON yCTaHOBKH.

HoBble MeTOBI CylIKH, UX (hru3HYecKasi CyHIIHOCTh: KOHBEKTHBHAS CYIIKa B ICEBO0XKHU-
KEHHOM, KHUIIAIIeM, (POHTaAaHUPYIOIIEM, BUXPEBOM CJIO€ M BO B3BEIIEHHOM COCTOSIHUHU, CYIIKa
UH(QPaKpPaCHBIMU JIy4yaMH, CyIIKa B 3JIEKTPUYECKOM I10JI€ BBICOKOW M CBEPXBBICOKOM 4aCTOTHI,
KOMOMHHpPOBaHHbIE METOJbI CYIIKH, MMEHOCYIIKa, CyIIKa CyOnuMainuel, aKkycTUyecKas CyIIKa.
Konraktaelif BiarooOMeH. OleHka SKOHOMHUYECKOH 3(PEKTUBHOCTH U MyTH MOBBILICHUS TEX-
HUKO-DKOHOMUYECKHUX IOKa3aTeNell CyIMIbHBIX YCTaHOBOK. OCOOEHHOCTH CYIIKH B KOHIUIIH-
OHUPYEMBIX IIOMELIEHUSX.

4.6 IIpouecchl NEPEroHKH U NMEPeroHHbIC ANNAPATHI

ITonsTHe o npouecce nuctTwiuALuu. J{nuarpamMmMel pa3oBoro paBHOBecHUs 115l OMHAPHBIX U
MHOTOKOMITIOHEHTHBIX cMeceil. IIporecchl meperoHku u peKTu(UKaluy B MUIIEBOW MPOMBIIII-
neHHoctu. OcHOBBI Teopur neperonku. Kiaccuduxanus pasaeneHHbIX cMecel, OCHOBHBIE 3aK0-
HBI [IEPETOHKH.

Knaccugukamus mponeccoB NeperoHK M €1ad0CTH UX NPUMEHEHHs. Y CIOBUS pas3zene-
HUS B3aMOPACTBOPUMBIX KOMIIOHEHTOB, YACTUUHO PAaCTBOPUMBIX U HEPACTBOPUMBIX. CiokHas
IIEperoHKa: MHOTOKYOOBBIE ammnapartkl; KOJOHHbIE annaparbl. OcOOEHHOCTH Ipolecca peKTH(U-
karun. Pektudukanus OMHApHBIX CMecel - WAeaIbHbBIX, PEaTbHbIX, a3€TPOMHBIX. JKCTPAKTUB-
Has pexktudukanys. [Ipoueccsl, nporekarolye Ha TapeiKkax, HacaJOUHbIE KOJOHHBI, TIECHOUHBIE
KOJIOHHBI, POTAl{UOHHBIE aIaparhl.

[Tonarue o KIIJ[ Tapenbuaroro ammapara, SKBUBaJCHTHON BBICOTE, €IUHUIIC MEPEHOCA.
[IyTy MOBBIICHUS TEXHUKO-I)KOHOMHUYECKUX TOKa3aTenel peKTU(UKAIMOHHBIX anmnapaToB. [lo-
HATHE O PEKTH(PUKALMN MHOTOKOMIIOHEHTHBIX cMeceil. MoneKysipHas TUCTHILIALUS.

4.7 Kpucrajaiusanus

[Ipoueccel kpucTaIM3aluy B MULIEBOM MPOMBIIIIEHHOCTH. OCHOBBI TEOPUHU KPUCTAIUIIN-
3alliu U3 PaCTBOPOB. KpI/IBBIe PaBHOBCCHA I MPOHCCCa KpUCTAJLIN3alIUH. 3apO)KI[eHI/Ie KpHu-
CTaJIJIOB.

KI/IHeTI/IKa nmponecca KpUCTAJIIM3alluH. MCTOI[BI KpUuCTallIN3alluu. KpI/ICTaJ'IJ'II/I?)aLII/I}I B
Hpouecce 3aMOpa)KI/IBaHI/ISI, OCHOBHBIC 3aKOHOMCpHOCTI/I. Tunsr armapaTOB JJIA KpI/ICTaJIJII/I3aI_[I/II/IZ
BaKyyM ar[napaTLI; MCIIAJIKH-KPUCTAIIIN3aTOPLI. MaTCpI/IaJ'IBHHﬁ nu TCHHOBOﬁ PacuCT KpUucCTaji-
JII/I3aTOpOB. HYTI/I ITOBBIINICHUA TCXHUKO-DKOHOMHNYCCKHUX HOKa?;aTeJIeﬁ KpI/ICTa.H.HI/ISaTOpOB.

Pa3pgen 5. Mexanuuyeckue npouecchbl

5.1 npouecchl U3MeJIb4YeHMsI
[TpuMeHeHue MpoLEecCOB N3METbUYCHUS B ITUIIEBOM TEXHOIOTHU. TeopeTndecKne OCHOBBI
npouecca apoonenus - padotsl [1.A. Pebunnepa, Kuka-Kupnuuesa, Purtunrepa, C.H. XKypkosa
u 1p. Knaccudukanus MeTonoB u3MenbyeHus. THITBI APOOHIIBHBIX yCTaHOBOK. CxeMma pacyera,
JTPOOMIIOK.

5.2 CopTtupoBanmue
COpTI/IpOBaHI/Ie B MIponeccax MUIICBLIX MMPOU3BOJCTB. OCHOBBI TCOPHUU CUTOBOI'O aHAJIU-
3a. Tunel anmaparoB JiJ11 COPTUPOBAHUS M OUUCTKH.

5.3 IIpeccoBanue
[Ipomecch mpeccoBaHus B MUIIEBOW MPOMBITIIIEHHOCTH. OCHOBBI TEOpUU 00PAOOTKH ITH-
HIEBBIX MPOAYKTOB JaBiieHueM. OTKaThue KUIKOCTH, ((OPMUPOBAHKE MUIIEBBIX MTPOTYKTOB, OpH-



KeTupoBaHue. TUMBI yCTaHOBOK JUIst 00paboTKu fasneHueM. [Ipecchl amst 00e3BoknBaHus, Gop-
MOBKHU, OpUKETUPOBAHHSI.

5.4 Cmelenue
CMGH_ICHI/IG B HI/IH_[CBOf/'I HpOMBIH_UIeHHOCTI/I. CMCH_IGHI/IC CBIHy‘-H/IX H IIJIACTHUKOBBIX MATC-
pI/IaJ'IOB. TI/IHI)I annapaTOB, HpI/IMeHHGMHX JJ1s1 CMCUICHUA.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTUH

B xozne peanuzanuu jaHHON 00pa3oBaTeNbHON MPOTrPAMMBbI UCIIOJIb3YIOTCS MHHOBALMOH-
Hble 00pa3oBaTeIbHbIE TEXHOJOTHUH COCTABJISIIOIIME ONPEACICHHYIO TUAAKTUYECKYI0 CHCTEMY,
HanpaBJIeHHYI0 Ha (popMupoBaHHE OOBEKTHBHOH OIIEHKHM ONMACHBIX COOBITHI M 0OecrieunBaro-
mue obpa3oBaTebHble TOTPEOHOCTH KaX/I0T0 y4allerocsi B COOTBETCTBUU C €r0 MHAWBUIYallb-
HBIMU OCOOEHHOCTSIMHU.

JU1st 3TOro MCIOJB3YIOTCS KaK TpaJuLMOHHbIE, TAK U MHTEPAKTUBHBIE METOJIbl O0YUYEeHUs
Ha OCHOBE MHTErpali KOMIETEHTHOCTHOI'O U JIMYHOCTHO-OPUEHTUPOBAHHOI'O MOJXO0/A0B C 3Jie-
MEHTaMHU TPAJUIMOHHOTO JIEKIIMOHHO-CEMUHAPCKOT0 M KBa3HUIIPO(ECCHOHAIBHOIO 00y4eHUs ¢
UCTIOJIb30BaHUEM MHTEPAKTUBHBIX ()OPM MPOBEICHUS 3aHSATHH, UCCIIEAOBATEILCKOW MPOSKTHOU
JeSITebHOCTH U MYJIbTUMEIUHHBIX YUEOHBIX MaTepHAaJIOB.

By yueOHBIX 3aHATHIA O06pa3oBaTeabHbIC TEXHOJIOTHH
BH3yaJIbHAS JICMOHCTpAIMs MaTepraa - Mpe3eHTAIUs C UCTIOJIb-
Jlexuum 30BaHUEM CPEJCTB MYJIbTHUMENNA, U C TMOCIEAYIOIUM 00CYkKIe-

HUEM MaTepuaia

MPOBEACHUE PACUETOB U pEIICHUE 3aJlay HalpaBJICHHBIX Ha
(dhopMupoBaHHE KOHKPETHBIX MPEACTABICHUA O TOPSAIKE opra-
HU3AaIlUM MOHUTOPHHTA, MPEIOTBPAILICHUH U 3aLIUTE OT OMACHO-
cTelt TexHochepbl

[IpakTrueckue 3aHATUA

Vcnonp3oBaHue Kak TPaJAULIUOHHBIX (opM OOyueHHs, TaK H

CamocrosiTenpHas padoTta
IOJTOTOBKA pedepaTUBHBIX PadOT

6. ®oHI OLIEHOYHBIX CPEACTB AUCHUILINHBI (MOIYJIs1)
6.1. ITaciopt ¢oHIa OLIEHOYHBIX CPEICTB 0 JUCHUILINHE

IIponecchl ¥ annaparsl

(HanMeHOBaHUE AUCIUTITHHBI)

No KonTponupyembie Kon O11eHOYHOE CPEJICTBO
n/n pazaesnsl (TEMbI) KOHTPOJIUPYEMOU
HaMEHOBAaHHE | KOJI-BO
JUCIUIIIMHBI KOMIIETEHIINH
TecroBbie
40
3amanus
1 Paznen 1. OcHOBHEBIC 3aKOHBI VK-1, OIIK-1, Temnbl 5
TEXHOJIOTMYECKUX MPOLECCOB. [IK-6 pedeparon
Bomnpocs qist 15
3auera
TecroBbie 40
VK-1, OIIK-1, 3agaHus
2 | Pazmen 2. I'mapomexaHuveckue
[1K-6 Tembl
MPOIECChI 5
pedeparoB




Bomnpocsr qys

3a4cTa

15
3a4eTa
TectoBbIe 40
3amaHus
Pazznen 3. TeruioBbie MPOIECCh YK-1, OTIK-1, Temr 5
ACT S T pon [1K-6 pedeparon
Bomnpocs qist 20
3a4yeTra
TecToBbIC 40
3amaHus
Pasnen 4. MaccooOMeHHBIE VK-1, OIIK-1, TeMpI
5
MIPOIIECCHI I1K-6 pedeparoB
Bompocsr qis 20
3a4eTa
TectoBbIE 40
3amaHus
Paznen 5. Mexanuueckue npo- VK-1, OIIK-1, TeMpl
5
1IeCChI [TK-6 pedepaTon
Bomnpocsr qis 15

XN RN =

16.
17.
18.
19.
20.

21

6.2. Ilepeyenb BOPOCOB JJIs1 IK3aMeHa (3a4eTa)
Pazgen 1. OcHOBHBIE 3aKOHBI TEXHOJIOTUYECKUX MPOIECCOB.
(YK-1, OIIK-1, T1K-6)

VerpoiicTBo U paboTa OCHOBHBIX THITOB JIPOOMIIOK.

Ocaxenue B IICHTPOOEKHOM IOJIE.

MaruHsl, paboTaronue 1o NPUHLIUIY MTPOKATKH.

VYerpoiicTBo 1 paboTa mapoBoid METbHUIIBL.

OTCTOMHUKH NMEPUOANUECKOTO IEUCTBHUS.

Knaccudukanms cymmioxk.

Cura. Martepuan u ciocoObl H3TOTOBIICHUSL.

OTCTOMHUKHA HENPEPBHIBHOTO JCHCTBUA.

OKCTparupoBaHHe U3 TBEPABIX TEI U U3 KUAKOCTEH.

. [Ipon3BOIUTENHPHOCTD BAJIBIICBOM IPOOUITKH.

. Meroabl pa3aeneHuss HEOJHOPOIHBIX CUCTEM.

. Cymka. CriocoOsl yaiieHus BIarH.

. YCcTpoi#icTBO U paboTa BaabIIeBOM JPOOHIIKH.

. CycneHsus. OMynbCus, MbUIb U AbIM. X COCTaBHbBIC YaCTH.
. Ancopbuus. Onpenenenue. AnnapaTsl A7 aACOPOLIUH.

Paznen 2. I'mppomexannyeckue npoueccsl. (YK-1, OIIK-1, IIK-6)
Mexanundeckue nporecchl. U3menbuenne, 1po0iaeHue, pe3aHue.
TuIbI HACOCOB.
Huddysus. JIBrmwkymas cuiaa 3Toro mnpoiecca.
Knaccudukanus cnoco6oB apoOieHusl.
AGcopouus. Onpenenenne. Konctpykims abcopOeHTOB.

. IloHsATHE HEOTHOPOHBIX CUCTEM, UX KJIACCHU(HUKAIIHS.
22.
23.
24.
25.
26.
27.

CTpyH )KMJIKOCTH U UX BO3JEHCTBHE HA CTEHKH COCYJa.
UTo OTHOCST K MacCOOOMEHHBIM Tpolieccam?

MeTobl COpTUPOBAHHS CHITyYUX MaTEPHAIIOB.

3aKOHBI COXpaHEHHs MacChl M SHepruu. VX omnpeneneHue.
[ToBepXHOCTHOE HATSDKEHHE, KATMIIIPHOCTb, BA3KOCTb.
CxeMbl HalpaBJIeHNUS B3aUMOJICHCTBYIOIINX TOTOKOB.




28.
29.
30.

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

38.
39.
40.

41

46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

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

Uto noHumaercs oy ciioBoM "anmnapar’?
OcHoBbI ruapaBiauku. OCHOBHBIE TIOHSTHS U OTIPEICIICHHS.
CriocoObl OXJTIaXKICHUS ¥ 3aMOPAKIBAHUSL.

Paznen 3. Termmmoseie nporeccel. (YK-1, OINK-1, TTIK-6)
Kakue npouecchl 0THOCATCA K TEIIOBBIM?
[THeBMaTH4eCKOE TIEpeMeBaHue. Y CTPOMCTBO U paboTa.
[Ipeccytomue (OpUKETHPOBOYHBIEC) MAIIIHHEI.
Kakwue nporeccbl 0oTHOCSTCS K MACCOOOMEHHBIM?
Knaccudukanus anmapatoB Ajs epeMelTnBaHusl.
OCHOBBI IPOIIECCOB OXJIAXKICHUS U 3aMOPAKUBAHUS.
Kakue getbipe rpymnmsl IpoLeccos paccMarpuBaroTcs B Kypee «IIponeccs! u anmnapa-
THI TUIIEBBIX TPOU3BOICTB"?
YcTpoiicTBO U paboTa JOMACTHBIX MEIIAJIOK.
Tunsl TemnooOMeHHbIX anmnapaToB. VX cxemsl.
MeTto1pl MOAETMPOBAHUS.

. Paznienenne HEOMHOPOAHBIX cUCTEM. MeXaHUYECKHE TPOLECCHI.
42.
43.
44.
45.

Bb160p KOHCTPYKLIMU TEIUIOOOMEHHBIX allaparos.
OcCHOBHBIE TIOJI0KEHUS HAYKHU O IIPOLleccax U anmnaparax.
Teopust puibTpoBaHus ¢ 00pa3oBaHUEM OCAKA.
Kpucrannuzanus u pactBopenne. OCHOBHbIE CBE/ICHUS.

Paznen 4. Maccooomennsie nporeccel (YK-1, OINK-1, TTIK-6).
Huknonsl. [Ipuniun nefictBus. AdcopOius. MatepuanbHbli 0ananc abcopOuuu.
Marepwuaisl JAJ1sl H3TOTOBJICHUS armapaToB. MeTasubl.
OcaxxaeHue B rpaBUTAL[MIOHHOM T0J1€ (OTCTauBaHUE).
TyHHENBHBIC CYIIHIIKH.
OcCHOBHbIE TIPaBUJIa MOJECIIUPOBAHMUS.
Kunetnka pepMeHTaIIIOHHBIX MTPOIIECCOB
IlentpobexxHoe ¢punbTpoBanue. Ero Mexanusm.
Krnaccudukanus MacCOOOMEHHBIX MPOIIECCOB 10 CIIOCO0Y B3auMMOACHCTBHS (a3.
CrnoxHas neperoska (pextudukanus). MHOrOKyOOBbIE alaparsl .
Paznenenwue mo ¢popme vacTurl.
Knaccudukanus anmnapatoB uis GUIBTPOBAHUSL.
[Iponecc neperonku. IIpocras neperoxxa.
3akoHOMEepHOCTH (PUIIBTPOBaHUs Oe3 00pa30BaHUs OCaIKaA.
MaccooOMeHHBIE TTPOIIECCHI.
I'uapaBiaruecKue MPOECChl TSl OTISICHUS KUIKOCTH.

Paznen 5. Mexanuueckue npoueccol (YK-1, OIIK-1, TTK-6).
Cymika. Cioco0Ob1 00e3BoxuBanusl. O0111ast XapaKTepUCTHKA.
Kpucrannuzanus u pactBopenue. CynHOCTb MPOLIECCOB.

VY CIoBHsI KpUCTAJUIN3ALUT U PACTBOPEHHSL.

[lepememnBanue. JlomactHele, pomnesiepHble U TYPOUHHBIE MEITANIKH.
TemooOMeHHUKH ¢ pyOalkamMu, KOKyX0TpyOHBIE.

Crnioco6s1 kpucTtammu3anuu. OCHOBHBIE MOHATHS TEOPUH KPUCTAIITU3AIIUH.
Copepxanue kypca "I[Ipoueccs! u annapaTsl MUIIEBBIX IPOU3BOACTB".
3HaueHue npoiiecca Cymku. Buapl BiaXHbIX MaTepHAaoB.

OCHOBHBIE TEOPUU PACTBOPCHHUS.

Hpob6nenue. Knaccudukarus cnoco6oB ApoOIeHHS.

OTCTONHUKH HENPEPBIBHOTO AEHCTBUSL.



72. Konnencauus. O0uiye cBeeHusl.

73. CoptupoBanue. [IpocenBanue, cura.

74. ®unprpoBanue. Tursl GUIBTPOBATBHBIX MPOIIECCOB.
75. AncopOrusi. OCHOBHBIE CBEICHUS.

6.3. IlIkajia oLIEeHOYHBIX CPEACTB

YporHH chopmupo-
BAaHHOCTH KOMIIe-
TEHIMHU

Kpurepuu onieHuBanus

OrueHouHbIe cpe-
CTBa
(K0J1-BO 0OAJIOB)

[IponBuHyTHII
(75 -100 GamoB)
«3a4YTECHO»

3HAaeT — TEOPETHYECKHE OCHOBBI IPHPOJIO-
MOJTE30BAaHUSI M OXPaHBl OKPYXKAIOMIEH CpPEeIbl;
MPUPOIHBIE PECYPCHI U UX KJIAcCH(DUKAIMIO; 3HA-
YeHUE, CTPOCHUE, COCTaB M CBOMCTBA aTMOC]EpHI;
TIOCTIE/ICTBUSL 3arps3HEHUsT aTMochepsl; U HOp-
MHUPOBaHUE 3arps3HEHHs aTMOC(EPHOTO BO3AyXa;
BIIUSIHUE YeJIOBEKa Ha KPYroBOPOT BOJBI; 3arps3-
HEHHE BOJIbI, TIOYBBI U €T0 MMOCIEACTBHS, OXpaHa U
palroHaIbHOE UCITOF30BaHNE BOAHBIX OOBEKTOB,
MMO4YBbI, pAaCTUTCIIBHOI'O U KMBOTHOI'O MHpaA; IJIO-
OaJbHBIE TPOOIEMBI

OKpY’Karolleld NpUPOJHOM Cpellbl; OCHOBBI
OKOHOMHUKH TIPUPOJOIOJIB30BaHUA W  pblUaru
yIpaBjiIeHHUA MPUPOIOIOIb30BAHUEM U OXpaHOU
OKpYKaroIeH cpepl;

yMeeT - CaMOCTOATEIbHO aHAJIM3UPOBATh U
OIICHUTh BO3JEHCTBHUS Ha OKPY’KAIOUIYI0 Cpedy
COBpPEMEHHBIMH METOJIAaMHU HCCIIEIOBAaHUN; 00b-
SICHUTh TIOHSITHE KOHIENINMH 3KOJIOr0-IKOHOMHU-
YEeCKOTO pa3BUTHS; NMPUMEHATh Ha IMpaKkThuke Oa-
30BBIC U TEOPETHUYECKHE 3HaHUS B cepe mpupo-
JI0OOXPaHHOM JIeATEeIbHOCTH;
BJaJeeT — METOAWKON pacyera HOPMAaTHBOB Ka-
YecTBa OKpYXarollel Cpeapl; METOJJaMi XUMHUYe-
CKOTO aHaJM3a, a TaKke MEeTo/IaMu 0TOOpa U aHa-
Ji3a Hp06; OCHOBHBIMH MECTOOUKAMU OLICHKU 3KO-
JIOTUYECKOTO COCTOsIHMA BOABLI, BO3yXa U IIOYB,
HaBbIKAMH 00pabOTKU 3KCIIEPUMEHTANBHBIX IaH-
HBIX ¥ 0()OPMIICHHS PE3YIHTATOB MCCIIETOBAHHA.

TECTOBBIC 3aJ[aHUS
(32-40 6annoB);
pedepar
(5-10 GannoB);
BOIIPOCHI K 3a4ETy
(38-50 6asoB)

ba3osBrlit
(50 -74 6anna)
«3a4TECHO»

3HaeT — OCHOBBI OXpaHbl OKpY’Karolei cpe-
IIbI ¥ PAllMOHATIBHOTO PUPOIOTIONIE30BaHUS;

KIaccu(UKAIMIO MTPUPOAHBIX PECYPCOB; IIIO-
OasbHBIE TTPOOJIEMBI OKPYXKAIOIIEH CPeIbl; CIIOCO-
OBl OXpaHbl MPUPOABI M TPEIOTBPAILICHUS Hera-
THBHOTO aHTPOIIOT€HHOTO BO3JICHCTBUS Ha OKpY-
KAFOIIYIO CPETy U YeIOBEKa;

yYMeEeT - BeCTH MPAKTHUECKYIO JIEATSIIbHOCTD;
paboTarhk Cc auTeparypoil U MH()OPMAIMOHHBIMH
CHUCTEMaMH C LENbI0 TOJTy4YeHUs] HHPOPMAIUH;

cobuparb, 00pabaTbiBaTh, aHAIU3UPOBATH U
MNpEACTABJIATL IMOJYUYCHHBIC 3KCICPUMCHTAJIBHBIC
JTAaHHBIC; PUMCHUTh TCOPETUYECKUE 3HAHUS Ha
MPaKTUKE;

BJajieeT - METOJaMU KOHTPOJSI 3arpsi3HSIO-
IIMX BEIIECTB B OKPYKAIOMICH Cpefie; MpaBUIaMu
0e30MacHOCTH M HaBBIKAMHU pabOTHI B JIabopaTo-
puu;

TECTOBBIC 3aAHHUSI
(22-32 6annoB);

pedepar
(3-6 6amnoB);
BOIIPOCHI K 3a4eTy
(25-36 6amoB)




[Toporossiit
(35 - 49 6annos)
«3a4TCHO

He 3HAaeT — OCHOBBI OXPaHbl OKpYXKarolieu
Cpellbl, OIEHKU BO3JEHCTBHS HA OKPYXKAIOIIYIO
cpeny, MPaBoOBbIE OCHOBHI MTPUPOIOTIONB30BaHHS U
OXpaHbl OKPY Karollel Cpe/ibl; BUIbI HOPM U HOP-
MaTHBOB KAadeCTBa OKPYKAIOLIEH CPeNbl; paIruo-
HAJIbHOE WCIIOJIb30BAHUE W OXPaHy MPUPOIHBIX
PECYPCOB; MPABOBYIO OCHOBY YIPAaBJICHUS IPH-
POJIOTIOIb30BAHUEM.

He yMeeT - MOHUMAaTh, U3JIaraTh U KPUTHYE-
CKH aHaJTU3UPOBaTh 0a30BYI0 WH(MOPMAIIHIIO B 00-
JIACTH OXPaHbI OKPYXKArOIIeH Cpeiibl U MPHUPOJIO-
MOJIL30BaHUS; BECTH UCCIIECIOBATENBCKYIO H TPaK-
THYECKYI0 JICATEILHOCTh, NMPHMEHITH B pabote
METOIMKH HAOJIIOCHHUIH;

He BJIaJieeT - MPaBWIAMU OC30MaCHOCTU U
HaBBIKAMH pabOTHI B JIA0OPATOPHH;

- OCHOBHBIMH METOIUKAMH HCCJICIOBAHMS;

TECTOBBIE 3aJJaHHsI
(15-20 6anmnoB);
pedepar
(2-6 6amna);
BOMPOCHI K 3a4eTy
(18-23 6ammoB)
3aa4yu
( 8 6ayoB)

Huskuit (nomopo-
TOBBIi) (KOMIIETEeH-
1us He copmMupo-
BaHa)
(0-34 Gamna) — «He
3aUTEHO»

3HaeT — TEOpPETHYECKHEe OCHOBHI IPHPOJIO-
MOJIb30BAaHUSI M OXPaHbl OKPYIXKAIOIICH CpPEe/Ibl;
MIPUPOJTHBIC PECYPCHI U UX KIaccH(UKAINIO; 3HA-
YeHHe, CTPOSHHE, COCTaB M CBOWCTBA aTMoc(hepsr;
MOCJICACTBUS 3arps3HEeHUss aTMoc(hepbl; U HOP-
MHUPOBaHUE 3arps3HEHMsI aTMOC(EPHOTO BO3IyXa;
BIIUSHHE YeOBEKa Ha KPYTrOBOPOT BOJBI; 3arps3-
HEHHE BOJBI, TIOYBHI U €T0 MOCIEACTBHS;, OXpaHa U
paIoOHAIBEHOE UCIIOJBL30BaHUE BOJAHBIX OOBEKTOB,
MOYBBI, PACTUTEIHHOTO M JKUBOTHOTO MHpA; TJI0-
OaJTbHBIE TIPOOITIEMBI

OKpY)KaoIel NPUPOTHON Cpelbl; OCHOBBI
SKOHOMHUKU TIPUPOAOIONB30BAHMS W  phIYaru
YIpaBIeHHs] MPHUPOJIOTIONB30BaHHEM W OXPaHOM
OKpYXKalolllel cpe/ibl;

yMeeT - CaMOCTOSATEIBHO aHAJIU3UPOBATH U
OIICHUTH BO3JICHCTBUS Ha OKPYKAIOMIYIO Cpeny
COBpEMEHHBIMH METOJIaMH HCCIIEJOBaHNN; 00B-
SICHUTHh IIOHATHC KOHICIIHWKU 3SKOJIOI'0-2KOHOMMU-
YECKOTO Pa3BUTHS; NMPUMEHSATh Ha TMPaKTHKE 0a-
30BbI€ M TEOpeTHYecKhe 3HaHUSA B cepe mpHupo-
JIOOXPaHHOU JIeATEeIbHOCTH;
BJIaJieeT — METOJAUKON pacyera HOPMATHBOB Ka-
YecTBa OKPYXAroIIeH Cpebl; METO/IaMi XUMUYe-
CKOT'0 aHaJn3a, a TaKk)Ke METOJaMH 0TOOpa ¥ aHa-
Ju3a po0; OCHOBHBIMH METOJIMKAMH OLIEHKU KO-
JIOTUYECKOTO COCTOSIHUSL BOJIBI, BO3JyXa W IOYB;
HaBBIKAMH OOpPa0OTKH JKCIIEPUMEHTAIBHBIX JaH-
HBIX ¥ 0()OPMIICHHUS PE3YJIbTATOB MCCJICIOBAHMIA.

TECTOBBIE 3aaHUS
(0-14 6annoB);
pedepar
(0-5 6amn);
BOTIPOCHI K 3a4ETy
(0-15 6ammnoB)

Bce xoMMIeKThI OLICHOYHBIX CPEACTB (KOHTPOJIbHO-U3MEPUTEIBHBIX MaTepUaIoB), HE0O-
XOIMMBIX JJISi OLIEHKU 3HAHWM, yMEHUI, HaBBIKOB U (MJIM) OMbITa JESATEILHOCTH, XapaKTepu3y-
folue 3Tanbl POPMUPOBAHUS KOMIETEHIIMM B MpOLIeCCe€ OCBOCHUS NUCUUIUIMHBI (MOIYJIs) MO-
IpoOHO MPEACTaBICHBI B TOKYMeHTe «DOH]T OLIEHOYHBIX CPEACTB JUCUUIUIMHBI (MOIYIIS)».

Bce KOMMIIeKTHI OIICHOYHBIX CPEICTB (KOHTPOIbHO-U3MEPHUTEIBHBIX MAaTEPHAIIOB), HEOO-
XOJIUMBIX JJIS OIEHKH 3HAHWM, YMEHUW, HaBHIKOB M (WJIM) OMBITA EATEIBHOCTH, XapaKTepU3y-
fo1ue dTansl GOpMUPOBAHUS KOMIIETEHIIMI B MPOLIECCE OCBOCHUS MUCHUIUIMHBI (MOIYJIIS) TMO-
JIPOOHO MPEICTAaBIEHBI B JOKYMEHTE «DOH/T OIEHOYHBIX CPEJICTB TUCIUTITUHBI (MOIYJIS ).



7. Y4eOHO-MeTOAMYECKOE U MH(OPMAIIHOHHOE
o0ecreyeHue JUCUUIJINHBI (MOTYJIs)

7.1.0cHoBHas yueOHas1 JuTEepaTypa

1. I'opbatiok  B. IIponeccel W ammapaTel  NUIIEBBIX  IPOU3BOJCTBAM,:
Komoc, 1999.

7.2 lonoJiHUTEIbHAA Y4eOHas JuTeparypa
Kagenkwuii, I'.JI. «IIpomeccs! u anmapats! numieBoi Texaoiaoruu.» M.:KomocC 2008
Hparunes, A.U. , «TexHonornyeckre MalnHel ¥ anmnapatsl nuiesbix» M.: Komoc 1999
3. Ilandunos, B.A. «Mamunsl 1 anmapaThl NHUILEBBIX MPOU3BOACTB B 2-X KHUTax» M.:
Beicr. mik. 2001

4. Bo6osuu b.B. «IIponecchl 1 anmapaThl nepeaboTku 0Tx0108» M.: ®OPYM 2013
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7.3 MeTogu4ecKkue yKasaHHus 110 OCBOCHUIO JUCHMIIUHbI

1. Iep6akor C.10., AkcenoBckuii A.B. Kynenko B.Bb., MeTtoanueckue pekoMeH1aum
JUI CTYJEHTOB HWH)KEHEPHOTO0 MHCTHTYTa II0 OpraHU3allMd CaMOCTOATENbHOM paboThl IO
HamnpaBJieHUsIM OakanaBpraTa U MarucTparypbl (IpPOTOKOJIOM 3acelaHusl yueOHO—MEeTOIUUYECKO-
ro coBera yHuBepcurera Ne 2 «22» okts6ps 2015 r.) Muuypusnck

2. Axcenosckuii A.B., lllep6axos C.IO. Mertoanueckue yka3zaHUSI 110 BBIIOJHEHUIO
KOHTPOJIbHOM paboThl oOyuaromuxcs no HampasieHuto nmoarotosku 20.04.01 — TexHocepHas
0€30MacHOCTh JUCHUUIUIMHBI «VHHOBAallMOHHBIE TEXHOJIOTMH M METOJbI 3alIUThl SKOCHUCTEM»
(YTBEpXk/1€HO MPOTOKOJIOM 3ace/laHus yueOHO—MeToJMuecKoro copera yuusepcurera Ne 10 ot
«26» anpens 2018 r.)

3. AxcenoBckuit A.B., lllepbakoB C.}O. YueOHO-MeTONNYECKUI KOMIUIEKC IO IUCIUIUIMHE
«/IHHOBAaLIMOHHBIE TEXHOJOTHH W METOJbI 3aIIUTH SKOCUCTEM» JUI 00yUYaIOMIMXCs 10 HaIpaB-
nennto noarotoBku 20.04.01 — TexHochepnas 6e30macHOCTb. (YTBEPKACHO MPOTOKOJIOM 3ace-
naHus yaeOHo—MeToanyeckoro coera yuuepcutera Ne 10 ot «26» anpens 2018 r.)

7.4 Uupopmanuonnsie M M poBbIe TEXHOJIOIMHU (IPOrpaMMHOe odecrie-
YyeHHe, COBPpeMeHHbIe MpPo(deccHoHANbHbIE 0a3bl JAHHBIX U HH(POPMAIlUOHHbIE
CIIPABOYHbIE CUCTEMBbI)

VY4yeOHast TUCIUTUTMHA (MOJIYJIb) TIPEIyCMAaTPHBAET OCBOCHHE HHPOPMALIMOHHBIX M U PO-
BBIX TexHosorui. Peanusanus nu@poBbIX TEXHOJOTMH B 00pa30BaTEeIbHOM MPOCTPAHCTBE SB-
JSIeTCsl OJHOW M3 BayKHEHIIMX Iiesiel 00pa3oBaHUsl, TAOIIEH BO3MOKHOCTh pa3BUBAaTh KOHKYPEH-
TOCIIOCOOHBIE KauecTBa OOyYaIOIIMXCsl KaK OyAyIIMX BbICOKOKBAIM(UIIMPOBAHHBIX CIIEIHAIIH-
CTOB.

[ludpoBble TEXHOIOIUN MPEAYCMATPUBAIOT PAa3BUTHE HAaBBIKOB 3(P(PEKTUBHOrO pereHus
3aJa4 Npo(ecCUOHANBHOr0, COLUAIBLHOIO, JMYHOCTHOTO XapaKTepa ¢ UCHOIb30BAHUEM pa3Iny-
HBIX BHJIOB KOMMYHHUKAIIMOHHBIX TeXHOJOTHH. OcBoeHue IHU(POBBIX TEXHOJOTUH B paMKax
JAHHON JUCIUIUINHBI (MOJIYJIsI) OPHEHTHPOBAHO HA CIIOCOOHOCTH 0€301acHO M HaAJIeKalM 00-
pa3oM MoiIydaTh JOCTYI, YIPaBIATb, HHTEIPUPOBATh, OOMEHMBATHCS, OLICHUBATh U CO3JaBaTh
UH(POPMALIMIO C TOMOIIBIO IH(PPOBBIX YCTPOUCTB U CETEBBIX TeXHONOTUH. DopMupoBanue mud-
POBOIl KOMIIETEHTHOCTH HpeArnoaraetT padoTy ¢ JaHHBIMH, BJIaJICHUE HHCTPYMEHTAMU AJIsl KOM-
MYHUKAIUH.

7.5 UupopmanuonHsbie M 1M poBbIe TEXHOJOIMU (IPOrpaMMHOe odecrie-
YyeHHe, COBpeMeHHbIe Mpo(eccHoHANbHbIE 0a3bl JAHHBIX U HH(POPMAIlUOHHbIE



CIPaBOYHbIE CUCTEMBbI)

7.5.1 DJ1eKTPOHHO-0MOJIMOTEeYHbIE CUCTEMBI H 0a3bI JAHHBIX

1. OO0 «9BC JIAHb» (https://e.lanbook.com/) (moroBop Ha oOKa3aHHE YCIyr OT
01.09.2025 Ne 6/u (CeteBast 2JIeKTpOHHAsI OMOIHOTEKA).

2. ba3za maHHBIX 3JeKTpOHHBIX HHPOpMannoHHbIX pecypcoB @T'BHY ITHCXB (morosop
1o 00ECIEeYEHUI0 JIOCTYIA K 3JIeKTPOHHBIM HHpopMarmoHHbiM pecypcam ®PI'BHY ITHCXb de-
pe3 tepmunan yaanennoro pocryna (TY ®T'BHY ITHCXE) ot 01.12.2025 Ne 04-YT/2025).

3. 000 «DnektponHoe n3gatenbcTBo FOPANUTY (https://urait.ru/) (1oroBop Ha okasaHue
YCIIYT TO MPEIOCTABJICHUIO JOCTyMa K obpa3oBatenbHoil iarpopme OO0 «IneKTpoHHOE H3-
natensero FOPAMTY ot 01.09.2025 Ne 7326).

4. DnexkTpoHHO-OMONMOTeUHas cucteMa «BepHanckwmit» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3IHOE UCITOIb30BaHuE Mpou3BeneHuii oT 26.03.2020 Ne 14/20/25).

5. basa gaHHbIx HOBb «HaunoHanbHaga anekTpoHHasa 6ubnuoteka» (https://rus-
neb.ru/) (qorosop o noakntodeHnn Kk HAb n npegoctaBneHnn goctyna kK oobekTam
H3b ot 02.09.2024 Ne 101/H3B/4712-n).

6. JloroBop 0 COTpyIHHUYECTBE MO OKA3aHUIO OMOIMOTEYHO-UH(POPMAITMOHHBIX U COIHO-
KYJIBTYPHBIX YCIIYT MOJIb30BATEISIM YHUBEPCUTETA U3 YUCIIA HHBAIMAOB IO 3pEHUIO, CTa00BUIS-
[IMX, UHBAIHUJIOB JPYIHX KaTerOpuil ¢ OrpaHMYEHHBIM JOCTYNOM K HMH(pOpPMAIUH, JIUL, UMEIO-
IMIUX TPYTHOCTH ¢ yTeHueM IuiockornedatHoro tekcta TOI'BYK «TamOoBckast obnacTHas yHH-
BepcaiabHas Hay4yHas ouonuoreka uMm. A.C. [lymkuna»y @unmnan «CrnenuanpHas OMOInoTeKa s
crnenbix uM. H.A. OctpoBckoroy» (https:/www.tambovlib.ru) (1oroBop 0 COTPYIHUYECTBE OT

10.10.2024 Ne 0001).

7.5.2. UudopmManoHHbIE CIPABOYHBbIE CHCTEMbI
1. CnpaBounas npaBoBast cuctrema Koncynprantllotoc (1oroBop nocraBku, ajganrtainuu u
COMpOBOXACHUS dK3eMIUIIpoB cucteM KoncynpTanTlImoc ot 24.02.2026 Ne 12760 /13900/3C).
2. DnexTpoHHBIM nepuoanueckuii cnpaBoyHuk «Cucrtema TAPAHT» (norosop Ha yciy-

' 1o corpoBoxaeHuo oT 11.02.2026 Ne 194-01/2026).

7.5.3. CoBpemeHHbIe MpodecCHOHATIbHBIE 0a3bI TAHHBIX

1. baza gaHHBIX HOPMATHUBHO-IPABOBBIX aKTOB MH(OPMAIIMOHHO-00pa30BaTEIbLHOM MPo-
rpamMMmbl «Pocmetony (morosop ot 06.11.2025 Ne 505/2025)

2. baza nannbix Hayunoii anextponnoit 6ubnuoreku eLIBRARY.RU — poccuiickuii un-
(hopMaIMOHHO-aHATUTUIECKUN TIOPTal B 00J1aCTH HAyKH, TEXHOJIOTUH, MEJIUIIMHBI 1 00pa3oBa-
Hus - https://elibrary.ru/

3. [Moptan oTkpeITHIX HaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/

4. OrtkpbiThle JaHHble @enepanbHO CayXkObl TOCYZAPCTBEHHOM CTATUCTUKU -
https://rosstat.gov.ru/opendata

7.5.4. J/InieH3u0HHOE ¥ CBOOOAHO PacnpocTpaHsieMoe NporpaMMHoe odec-
nevyeHue, B TOM YHCJIe 0Te4eCTBEHHOI0 NMPON3BOICTBA

HaunmenoBanue Pazpabot- Hoctyn- Ccbuika Ha Egqu- PexBuzuThl nos-
guk [10 (mpa- HOCTB (JIMIICH- HBII PeecTp poccHii- TBEPKIAOIIETO J10-
BOOOJIAIaTEIh) 3MOHHOE, CBO- CKHX MIPOTPaMM ISt KyMeHTa (TIpH Ha-
001HO pacmpo- OBM u BJ] (npu Ha- JIUYIHN)
CTpaHsSIeMOe) JINYIWH)

Microsoft Microsoft JInmen- - JInuensus



https://e.lanbook.com/
https://vernadsky-lib.ru
https://rusneb.ru/
https://rusneb.ru/
https://www.tambovlib.ru

Windows, Corporation 3HOHHOC ot 04.06.2015 Ne
Office 65291651 cpok neii-
Professional CTBUS: OECCPOYHO
AHTHBHpYCHOE AO «JIabo- Jlvmien- https://reestr.digi CyOnuieH3noH-
nporpaMMHoe obec- | patopusa Kacnep- 3HOHHOE tal.gov.ru/reestr/3665 | wsIit torosop ¢ OO0
neuenue Kaspersky CKOTO» 74/?sphrase_id=4151 «Codrekc» ot
Endpoint Security ast (Poccus) 65 09.12.2024 Ne 6/,
OusHeca CPOK JEHCTBHUSL: C
09.12.2024 no
09.12.2025
MoitO¢uc Cran- 000 «Ho- JInuen- https://reestr.digi KonTtpaxr ¢
TAPTHBIH - BbIe 00TaYHbBIC 3HOHHOE tal.gov.ru/reestr/3016 000 «Py6ukon
OducHsrit makeT TEXHOJIOTHI 31/?sphrase_id=2698 ot 24.04.2019
IUTSE pabOTHI € IOKY- (Poccwmst) 444 Ne
MEHTaMH H ITOYTON 03641000008190000
(myoffice.ru) 12
CPOK JaeicTBHs: Oec-
CPOYHO
OducHbli maker AO «P7» JInuen- https://reestr.digi KonTtpaxr ¢
«P7-Oduc» 3MOHHOE tal.gov.ru/reestr/3066 000 «Codrexe»
(meckrorHas 68/?sphrase_id=4435 ot 24.10.2023
Bepcus) 041 Ne
03641000008230000
07
CPOK aeicTBHsL: Oec-
CPOYHO
OneparnoHHas 00O "ba- JIuuen- https://reestr.digi Kontpaxr ¢
cucrema «Anbt O0- | 3amBT CBOOOIHOE 3HOHHOE tal.gov.ru/reestr/3032 000 «Codrekcy
pa3oBaHue» MIPOTPaMMHOE 62/?sphrase_id=4435 ot 24.10.2023
obecnieucHme" 015 Ne
03641000008230000
07
CpOK aefcTBH: Oec-
CPOYHO
IIporpammuas AO «AHTH- JIuuen- https://reestr.digi JInueH3nOHHBIN
cucrtema s o6Hapy- | maruat (Poc- 3MOHHOE tal.gov.ru/reestr/3033 | moroBop ¢ AO «AH-
JKEHHS TEKCTOBBIX cusi) 50/?sphrase 1d=2698 TUIUIaTHaT) OT
3aMCTBOBaHUI B 186 23.05.2024 Ne 8151,
y4eOHBIX U HAYYHBIX CPOK JICHCTBHSI: C
paboTax «AHTHIUTA- 23.05.2024 o
ruat BY3» 22.05.2025
(https://docs.antiplagia
us.ru)
Acrobat Reader Adobe CBoOonHO - -
- IPOCMOTP AOKY- Systems pacrnpocTpans-
menroB PDF, DjVU emoe
Foxit Reader Foxit CBo06ogHO - -
- IPOCMOTP JOKY- Corporation pactmpocTpassi-
menToB PDF, DjVU emMoe

7.5.5. Pecypcbl HHPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOU ceTH « UHTEp-



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

HE»
1. CDTOwiki: 6a3a 3Hanwmii mo nudposoii Tpancopmarnmu https://cdto.wiki/
2. Odummanbnsiii caiit MUC Poccun - http:// www.mchs.gov.ru/
3. Oxpana Tpyna - http://ohrana-bgd.ru/

7.5.6. lIndpoBbie MHCTPYMEHTHI, MPUMEHsieMbIe B 00pa30BaTe/IbHOM IPO-

Nk L —

Cepauc

LMS-mnardopma Moodle
Buptyanbnas nocka Mupo: miro.com

Bupryanenas nocka SBoard https://sboard.online
Ob6naunsle cepBucsl: Anaexc./luck, O6mnako Mail.ru
Cepsucsl onpocos: Angexc @opmbl, MyQuiz
Cepsucel BueocBs3u: SHaekc TexemMoct, Webinar.ru
COBMECTHOH paboThI

http://www.trello.com

mecce

HaJ TpoekTamMu s HeOompmux rTpymn  Trello

7.5.7. HudppoBbie TEXHOJIOTHH, IPUMEHsIEMbIe IPU U3YYECHUU TUCUMUIIU-

HbI
HanmeHnoBanue Pazpabot- Hocryn- Ccbuika Ha Enn- PexBusutel nox-
yuk [10 (mpa- HOCTb (JTUILIEH- HBIH peecTp poccuii- TBEPKAAIOLLErO J0-
BOOOJIaIaTeIh) 3MOHHOE, CBO- CKHUX IPOTpaMM JUIs KyMeHTa (TIpH Ha-
6oxHO pacripo- | 3BM u BJ] (npu Ha- JIYUH )
CTpaHsIeMoe) JTUYUH)
Microsoft Microsoft JInmen- - JInueunsus
Windows, Corporation 3UOHHOE ot 04.06.2015 Ne
Office 65291651 cpok neii-
Professional cTBUs: GECCpOUHO
AHTHUBHpYCHOE AO «Jlabo- Junen- https://reestr.digi CyOnuieH3noH-
nporpammHoe obec- | patopus Kacnep- 3HUOHHOE tal.gov.ru/reestr/3665 | me1i norosop ¢ OO0
nedenue Kaspersky CKOTO» 74/?sphrase_id=4151 «Codrexce» ot
Endpoint Security mns (Poccmst) 65 17.12.2025 Ne 6/H,
Om3Heca CPOK JEHCTBHSL: C
18.12.2025 mo
17.12.2026
Mo#iO¢uc Cran- 000 «Ho- Jlunien- https://reestr.digi Kontpakr ¢
JIApTHBIN - BbI€ 00JIauHbIE 3HOHHOE tal.gov.ru/reestr/3016 000 «Py6uxon»
OducHsIT TakeT TEXHOJIOTUNY 31/?sphrase_id=2698 ot 24.04.2019
IUTst pabOTHI C JIOKY- (Poccus) 444 Ne
MEHTaMH U OYTON 03641000008190000
(myoffice.ru) 12
CPOK JefcTBH: Oec-
CPOYHO
OducHsbri maket AO «P7» Jluiien- https://reestr.digi Kontpakr ¢
«P7-Oucy 3HOHHOE tal.gov.ru/reestr/3066 000 «Codrexc»
(meckromHas 68/?sphrase_id=4435 ot 24.10.2023
Bepcus) 041 Ne
03641000008230000
07
CpOK JieiicTBus: Oec-
CPOYHO
OnepaiioHHas 00O "ba- Jluuen- https://reestr.digi Konrpaxr ¢



https://cdto.wiki/
http://www.mchs.gov.ru/
http://ohrana-bgd.ru/
http://www.trello.com

cucreMa «Anbt O0- | 3ambT CBOOOIHOE 3HOHHOC tal.gov.ru/reestr/3032 000 «Codrexc»
pa3oBaHUe» IIpOrpaMMHOE 62/?sphrase 1d=4435 ot 24.10.2023
obecrieuenne" 015 Ne
03641000008230000
07
CPOK JefcTBHs: Oec-
CPOYHO
[Iporpammuas AO «AHTH- Jlnuen- https://reestr.digi JInueH3nOoHHBIN
cucrteMa st ooHapy- | miaruat» (Poc- 3HOHHOE tal.gov.ru/reestr/3033 | morosop ¢ AO «AH-
JKEHUST TEKCTOBBIX cus) 50/?sphrase_id=2698 TUIJIATAaT» OT
3aMCTBOBAaHUI B 186 16.05.2025 Ne 10567,
YUEOHBIX U HAYYHBIX CPOK JICHCTBUS: €
paborax «AHTHIIIA- 16.06.2025 no
ruat BY3» 15.06.2026
(https://docs.antiplagia
us.ru)
Acrobat Reader Adobe CBoboaHO - -
- IPOCMOTP AOKY- Systems pacrnpocTpats-
menroB PDF, DjVU emoe
Foxit Reader Foxit CBobonHO - -
- IPOCMOTP JOKY- Corporation pacrmpoctpats-
mentoB PDF, DjVU eMoe

8. MarepuajibHO-TeXHUYECKOe o0ecnevyeHne U CHUIIUHBI (MOIYJIs1)

VY4eOHble 3aHATHS U CAMOCTOSITENIbHAsA paboTa 00y4aroUXCcsl IPOBOAITCS B ayAUTOPUSX,

OCHAIIICHHBIX CIICAYIOIIUM OGOpy,[[OBaHI/IeM.

VYuebHast ayquropus Al NPOBEICHUS 3aHSATHH JIEKIHU-
oHHoro tuma (r. MuuypuHck, yi. VHTepHanoHa bHAas,
n.101 - 3/301)

1 IIpoexrop Acer XD 1760D (unB. Ne 1101045115);
2. Dxpan Ha mtatuBe (MHB. Ne 1101047182);

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

4. Habopbl IeMOHCTPAIHOHHOTO 000pyIOBaHUS 1
Y4eOHO-HAIISLAHBIX TOCOOUH.

YueOHast ay IUTOPHS JUIs MIPOBEACHUS
3aHATUI CEMUHAPCKOTO THIIA, TPYIIOBBIX M MHIWBHIY-
albHBIX KOHCYJIbTALUM, TEKYLIErO KOHTPOJSA U IpOMe-
KyTouHOHN aTTectanuu (r. MuuypuHck, yn. MHTepHanu-
oHasbHast, 1oMm Ne 101, 3/233)

1. Mocka mapkep (nHB. Ne 2101065094);

2. JIabopatopHasi yCTaHOBKA'"3BYKOU3OJISIMS U 3BYKO-
noriouienue" (uaB. Ne 21013400264);

3. JlabopartopHasi ycTaHOBKa'"MeTO bl OUMCTKU BO3/TY-
xa" (uHB. Ne 21013400265);

4. JlabopatopHasi yCTaHOBKA"3alUTa OT TEIJIOBOTO
nanydenus” (mHB. Ne 21013400267);

5. JIaGoparopnas ycraHoBKa"D(h(HEeKTHBHOCTH U Kade-
ctBO ocBemteHus" (MHB. Ne 21013400263);

6. JTaboparopHas ycranoBka"3ammra ot CBY u3myde-
aust" (uHB. Ne 21013400268)

VYuebHast ayquTopHs AN MPOBEIACHUS 3aHSATHH JIEKIH-
OHHOT'O THIIA, 3aHATHH CEMHHAPCKOTO THIIA, TPYMIIOBBIX
Y MHIUBUIYAIbHBIX KOHCYJNBTALMH, TEKYLIETO KOHTPOJIS
U TPOMEXYTOYHOH arrecTanuu (r. MudypuHck, yi. Un-
TepHarroHanbHas, 1oM Ne 101, 3/235)

1. HoytOyx Acer (uHB. Ne 2101045100);

2. IpoexTop (uHB. Ne 2101045202),

3. Nocka mapkep (uuB. Ne 2101065093);

4. Becwt Bak-500 (naB. Ne 1101044003);

5. Brnarometp (uuB. Ne 2101042307);

6. Ctreny uctsitanus kanopud. (mHB. Ne 2101042313);
7. Crenn n3mepeHus Teri.marep. (MHB. Ne
2101042314);

8. Crenn naboparopusiii (nHB. Ne 2101060622,
2101060623, 2101042304, 2101042303, 2101042302).
9. HaGops! 7eMOHCTPAIIMOHHOTO 000PYIOBAaHHS 1
y4eOHO-HAIISIAHBIX TOCOOUH.



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

[omemenne s xpanenuss U npodunakruueckoro oc- | 1. Kucnoponomep I1TK-06 (uaB.Ne 2101042414);
Omy>xuBaHMs ydeOHOro 00pynoBanus (r. MudypuHck, yia. | 2. [ITneBmorectep (uuB. Ne 2101042407);
WnrepnannonansHas, 1om Ne 101, 4/9) 3. Becst BP-4149;

4. Onexrpoxommpeccop (uHB. Ne 2101042401);

5. Kopmonsmensuntens (mHB. Ne 2101062186);

6. Perymsatop Temnepatypbl U BIaXHOCTH (HHB. No
2101042436);

7. IlepeHocHast mabopaTopusi KOHTPOJIS yCIOBHHN Tpyaa
(uHB. Ne 1101044152);

8. Cucrema ympasnenus (uaB. Ne 1101044198);

9. Pyunas TepmoynakoBoyHasi MamyHa (MHB. Ne
2101060629);

10. Onexrponeu (uHB. Ne 1101044194);

11. [Tynet ynpasnenus (naB. Ne 1101044217);

12. Habop nncrpymentos (nHB. Ne 2101060637);

13. BnaromeTp nepeHOCHOM IKCIpecc-aHaIu3a 3¢ell.
MacceIB3M-1 (unB. Ne 1101044027);

14. Ananuzatop BIBDKHOCTH "DBiac-2M" ¢ rupeit (WHB.

Ne 21013400177)
[Momemnienne mns camocrosTenbHON pabothl (r. Mmuy- | 1. Kommsiotep B coctase: mporeccop Intel 775 Core
puHCK, ya. MHTepHanmonanpHas, 1.101 - 4/10) Duio E440, moruTop 19" Acer (unB. Ne 2101045116,
2101045113)

KOMHBIOTepHaﬂ TEXHHUKA ITOAKIKYCHA K CCTHU «I/IHTep-
HeT» 1 obecnieuena goctynoM B SMOC yHUBEpCHTETA.

Pabouast mporpamMma IUCIUTUTHHEI (MOJYJIsl) COCTaBIIEHA B COOTBETCTBUU C TPEOOBAHUSIMU
®I'OC BO no nanpasnenuto — 20.03.01 «Texnochepnas Oe3omacHOCTb» oT 25 mast 2020 1. No
680

ABTODBI:
AxceHoBckuii A.B. - goneHT Kadeappl TEXHOJIOTHYECKUX MPOLIECCOB U TeXHOChepHOH Oe3-
OIACHOCTH, K.C.-X.H.
[ep6akoB C.1O. - noueHT kKadeapsl TEXHOIOTHYECKUX MPOIIECCOB U TEXHOCHEPHOU Oe3-
OIACHOCTH, K.T.H.

Penienzent(n):
Kapreunna H.B. norieHT kadeapsl MareMaTuku, GU3UKH U TEXHOJIOTHYECKHUX JUCITATIIINH

[Tporpamma pazpaborana B cooTBeTcTBUH ¢ TpeboBanusimu GI'OC BO.

[Tporpamma paccMoTpeHa Ha 3aceJaHud Kadeapbl TEXHOIOTHYECKHX IMPOLECCOB M TEXHO-
chepnoit 6e3omacHocTH, TpoToKoa Ne 8 ot 1 anpens 2021 .

IIporpamMmMa paccMoTpeHa Ha 3acelaHuu y4eOHO-METOAMYECKON KOMHUCCHUH HHKEHEPHOTO
uHctutyta ®I'6OY BO Muuypunckuit I'AY, nporokon Ne 9 ot 5 anpens 2021r.

ITporpaMMa yTBep:k/i€Ha Ha 3ace/laHuu y4eOHO-METOAMYECKOTO COBETa YHUBEPCUTETA IIPO-
tokoJ Ne 8 ot 22 anpens 2021r.

[Tporpamma nepepaboTaHa u JOTOTHEHA B COOTBETCTBUU ¢ TpeboBanusimu O®I'OC BO.

[TporpamMmMa paccMoTpeHa Ha 3aceJaHUHM Kadeapbl TEXHOJIOTMYECKUX IMPOILIECCOB M TEXHO-
cdeproit 6e3omacHocTH, poTokoa Ne 9 ot 10 uronst 2021 r.

[IporpamMmMa paccMoTpeHa Ha 3acelaHuu y4eOHO-METOAMYECKON KOMHUCCHH WHKEHEPHOTO
uHcturyta ®I'6OY BO Muuypunckuii I'AY, nporokos Ne 11 ot 15 ntonst 2021r.

[TporpaMMa yTBep:k/IeHa Ha 3acelaHuU y4eOHO-METOJAMYECKOTO COBETa YHUBEPCUTETA IPO-
tokos Ne 10 ot 24 utons 2021r.

[Tporpamma nepepaboTaHa U IOMOJIHEHA B COOTBeTCTBHH ¢ TpeboBaHusimu OI'OC BO.

[Tporpamma paccMoTpeHa Ha 3aceJaHud Kadeapbl TEXHOJIOTMYECKHX IMPOLECCOB M TEXHO-
chepnoit 6e3omacHocTH, TPoToKOa Ne 8 ot 1 lampens 2022 r.

[Iporpamma paccMOoTpeHa Ha 3acellaHUM y4eOHO-METOAMYECKOW KOMHCCHHM HHKXEHEPHOTO




uHcturyta ®I'bOY BO Muuypunckuii I'AY, nporokosn Ne 7 ot 14 anpens 2022 r.
[IporpaMMa yTBep:k/€Ha Ha 3ace/laHuu y4eOHO-METOJAMYECKOTO COBETa YHUBEPCUTETA IIPO-
TokoJ Ne 8 ot 21 anpenst 2022 r.
[Iporpamma nepepaboTaHa U I0MOJIHEHA B cOOTBeTCcTBHH ¢ Tpeboanusimu OI'OC BO.
[Tporpamma paccMoTpeHa Ha 3aceJaHuU Kadeapbl TEXHOJIOTMYECKHX MPOLECCOB M TEXHO-
chepnoit 6e3omacHocTH, TPoTOKOT Ne 13 ot 5 mrons 2023 r.
[Tporpamma paccMoTpeHa Ha 3acelaHUM Yy4eOHO-METOAMYECKOW KOMHUCCHM HHKEHEPHOTO
nHctutyta ®I'BOY BO Muuypunckuit I'AY, npotokon Ne 10 ot 19 urons 2023 r.
[Tporpamma yTBep>KA€Ha Ha 3acelaHUM yu4eOHO-METOIMUYECKOr0 COBETAa YHUBEPCUTETA MPO-
tokosa Ne 10 ot 22 uronsa 2023 1.
[Tporpamma nepepaboTaHa 1 10MoiIHEHa B cooTBeTcTBUHU ¢ Tpeboanusmu @I'OC BO.
[IporpamMmMa paccMoTpeHa Ha 3aceJaHUM Kadeapbl TEXHOJIOIMYECKUX IMPOLIECCOB U TEXHO-
cdepnoit 6e3omnacHoctu, mpotokoa Ne 10 ot 13 mas 2024 .
[IporpamMmMa paccMoOTpeHa Ha 3acelaHuu y4eOHO-METOAMYECKON KOMHUCCHUH HHKEHEPHOTO
uHcturyta ®I'6OY BO Muuypunckuii I'AY, nporokos Ne 9 ot 20 mas 2024 r.
[IporpaMMa yTBep:k/i€Ha Ha 3acelaHuu y4eOHO-METOAMYECKOTO COBETa YHUBEPCUTETA IIPO-
ToKO0JI Ne 9 ot 23 mas 2024 r.
[Iporpamma nepepaboTana u A0MOHEHA B cOOTBEeTCTBHH ¢ TpeboBanusimu GI'OC BO.
IIporpamma paccMoTpeHa Ha 3aceaHuu Kadeapbl TEXHOIOTMYECKUX MPOIIECCOB U TEXHO-
cdepHoit 6e3onacHocTy, mpoTokoa Ne 12 ot 7 anpens 2025r.
IIporpamma paccMOTpeHa Ha 3acelaHuM y4eOHO-MEeTOANYECKONH KOMUCCUN MHKEHEPHOT O
uHcturyta ®I'6OY BO Muuypunckuii 'AY, nporokosn Ne 8 ot 14 anpens 2025r.
IIporpamma yTBepxk/eHa Ha 3acellaHUM Y4eOHO-METOAMYECKOIO COBETa YHHBEpPCHUTETA
npoTtokoi Ne 8 ot 23 anpens 2025 rona.
IIporpamma nepepaboraHa 1 A0MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusmMu ®I'OC BO.
[IporpamMma paccMOTpeHa Ha 3aceaHUU KadeIpbl TEXHOJIOTMYECKUX MPOIIECCOB U TEXHO-
cdepHoii 6e30macHOCTH, TPoToKo Ne 8 ot 6 anpesst 2026r.
[IporpamMma paccMOTpeHa Ha 3ace/laHuu y4eOHO-METOJUUYECKONH KOMUCCUN MH)KEHEPHOTO
uHcturyta ®I'bOY BO Muuypunckuii I'AY, nporokon Ne 8 ot 13 anpens 2026r.
[IporpamMma yTBepikJieHa Ha 3acellaHuu y4eOHO-METOJMYECKOTO0 COBETa YHHUBEPCHUTETA
npotokos Ne 7 ot 22 anpens 2026 rona.

OpuruHan TOKyMEeHTa XpaHUTCS Ha Kadeape TeXHOJOTHUYECKHUX MPOLECCOB M TeXHOC(epHOi
0€30I1aCHOCTH.
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