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1. Ienu 1 3a1a4M OCBOCHUS JUCHUTITIMHBI
Lensmu ocBoenus nucuuruimHel (Moaynsi) «lIpouneccel u annmapaTsD» SIBIASIOT-
csl:

- OpraHM3aIus KOHTPOJIS KadecTBa padoT (ycayr) u obecredeHue cooio-
JIeHU  TpeOoBaHMM  JKOJIOTWYECKOM  O€30MacHOCTH | CaHUTapHO-
AMHUIEMUOJIOTMYECKOTO OJIaronoydnsi HaCelICHNUS;

- mpouIaKTHKa HECUACTHBIX CIy4daeB Ha IPOU3BOJICTBE U MPOQPECCHO-
HaJbHBIX 3a00JIEBaHUM, CHUKEHUE YPOBHS BO3JEHCTBUA (yCTpaHEHUE BO3JECH-
CTBUsI) Ha PaOOTHUKOB BPEIHBIX M (UJIM) OMACHBIX MPOU3BOJICTBEHHBIX (PAKTOPOB,
YpOBHEM NMPOGeCCUOHATBHBIX PUCKOB;

- (QopMupoBaHuE HEOOXOJAUMBIX TEOPETUUECKUX 3HAHUNA OCHOB IPOLIECCOB
MUIIEBBIX MPOU3BOJICTB U MPUOOpPETEHUE MPAKTUYECKUX HABBIKOB MO MOAOODPY U
pacyeTy armapaToB, HEOOXOUMBIX JUIsl OCYIIECTBIICHUSI IaHHBIX MPOIECCOB.

[IpodeccuonanbHast AEATENBHOCTh BBITYCKHUKOB, OCBOMBILIMX MPOrpamMmy
OakanaBpuaTta o HampasieHuto noarotosku 20.03.01 - Texnocdepnas 6e3omnac-
HOCTB, COOTBETCTBYET CJCAYIOMUM mpodeccnoHanbHbIM cTanmapTam: 40.117 -
[Ipuka3 MunuctepcTBa Tpyaa v counanbHoi 3aumThl PO ot 31 oktsa0ps 2016 r.
N 5911 "O0 yTBepkneHun mpodeccuoHanbHOro cTanaapra "CrnenuaiicT Mo 3Ko-
JIOTUYECKOM 0€30MacHOCTH (B MPOMBIIIICHHOCTH)" .

2. MecTO IMCUMILIUHBI B CTPYKTYpPe 00pa30BaTeIbHOM NMPOrpaMMbl

CornacHo yyeOHOMY muiany 1o Hampasienuto noarotoBku 20.03.01 Texuo-
cdhepHas Oe3omacHoCTh aucuumuinHa «lIporecchl U anmaparbl» SBISICTCS THUCHHU-
wHO# o0s3areapHoi yactu (51.0.23).

Marepuan JTUCUUILUIMHBI OCHOBBIBAETCS HA ONOPHBIX 3HAHUSAX, YMEHUAX U
HABBIKAX TaKWUX JUCIMIUIMH, KaK: XUMHUs, (PU3nKa, mpaBOBEJICHUE, IKOJIOTHSI, MPO-
M3BOJCTBEHHAs CaHUTApUs U TUTHEHA TPyJa, MPOU3BOJCTBEHHAs OE€30MaCHOCTb.
B3anmocBsizaHa ¢ TaKUMHU JUCHUIUIMHAMHU KakK «be30MmacHOCTh JKU3HEESITeIbHO-
CTU», «YTmpaBjieHue TexHochepHor 0e30macHOCThIO», «OleHKa BO3ACHCTBUS Ha
OKpPYXaIOLLyI0 cpeay», «MareMaTuyeckoe MOAEIUPOBAHUE MTPOLIECCOB B UPE3BbI-
YalHBIX CUTyalusax», «I1oxkapoB3peIBO3auTa.

3 KomnereHuuu odyvamwiuierocsi, opmupyembie B pe3yjabTare
OCBOCHUSA TUCHHUILIMHBI (MOLYJIA)
B pesynbrare u3ydeHHs IUCHUIUIMHBI OOYYarOIIUICA JOJKEH OCBOUTH
byHKINH:
TpynoBast ¢byHKIUS - MOHUTOPUHT TEXHHUYECKOT'O COCTOSIHUSI CPEICTB U CH-
CTEM 3alllUThI OKpYKaromieit cpeapl B opranu3anvu A/03.4
Tpynoseie neuctBus - McnblTaHUSA CPEACTB U CUCTEM 3AIUTHI OKPYKAIOLIEH
Cpeabl B OpraHu3alluy IIPU BBOJAE B SKCILTyaTALMIO, TTOCIE PEKOHCTPYKIIMHU U MO-
JIEpHU3ALU N
TpynoBbie nelcTBUSL - AHAIU3 CPEICTB U CUCTEM 3allUTHI OKPYKAIOUIEH cpe-
JIbl B OPraHU3aLMKU Ha MPEIMET COOTBETCTBHS TEXHUUECKOW TOKYMEHTAUN
TpynoBass ¢yukmus - IlpoBeneHrne MEPUOTUIECKUX TPOBEPOK COOITIOACHUS



TEXHOJIOTUYECKUX PEKHMMOB, CBI3aHHBIX C 3arps3HCHUEM OKPYKAIOIICH Cpelibl, B
opranmzanuu A/04.4

Tpynosbie netictBus - KOHTPOIb BXOAHBIX M BBIXOJIHBIX MOTOKOB JUISI TEXHO-
JIOTHYECKHX TPOIIECCOB B OpraHU3aIluu

TpynoBeie neiictBus - OOcieoBaHre 000PYAOBAHUS, SBISIOMIETOCS UCTOY-
HUKOM 3arps3HCHUS OKPYXKAIOIICH Cpeibl, B OpraHu3aiuu

OcBoeHME TUCIUILIMHBI (MOyJIs) HAIIpaBjieHO Ha (hopMUpOBaHHKE:

YK-1 CrocobeH ocyImecTBIsATh MOUCK, KPUTHYSCKUM aHAIU3 U CUHTE3 WH-
dbopmaruu, NPUMEHSITh CUCTEMHBIN MOAXO0/ IJIs PEIIeHUs MOCTABICHHBIX 3a1a4.

OIIK-1. CriocoGeH yuyuThIBaTh COBPEMEHHBIC TCHACHIIMN Pa3BUTHS TEXHUKHU
1 TEXHOJIOTUH B 00J1aCTH TeXHOC(hEpHON OE30MMacHOCTH, U3MEPUTEIHLHON U BBIUHNC-
JUTETLHON TEXHUKH, UH(GOPMAIIMOHHBIX TEXHOJIOTHH MPU PEIICHUH TUIIOBBIX 3a-
a4 B 00yiacTy mpodecCuoHaIbHON AEATEILHOCTH, CBSI3aHHOM C 3alIUTON OKpY-
JKaromiel cpebl U obecreyeHreM 0€30IacCHOCTH YEeI0BEKa.

[IK-6 CriocobGeH McIoab30BaTh 3aKOHEI U METOAbI MAaTEMAaTHKH, €CTSCTBEH-
HBIX, TYMAHUTAPHBIX U YKOHOMHYECKHX HAyK MPHU PEHICHUU MPOdeCcCHOHATHHBIX

3a7a4

Ko u Haume- Kpurepun onieHUBaHHS Pe3ynbTaTOB O0yUCHHS
HOBaHUE UHIH- i _
Konx n nanmenosa- KaTopa ):[OCTHI/I HU3KHIH (Zl?
HHUE YHUBEPCAIbHOMN )KeHI/IIS)[ HiBe HOpOroBbIN, . 5 . .
KOMITCTEHIIHH Yy p KOMIIETCHLIUS IIOPOTOBBIN A30BbIN MIPOJBUHYTHIN
CAJIbHBIX KOM- HE C(bopMHpo_
MEeTEHIIMI BaHa)
VK-1 Criocoben He moxer OT1IIM4HO
N-1yx1 Ana- Cnabo a"anu-
OCYILECTBISITH  IIO- aHAITU3UPO- Xoporto aHau- aHAITM3UPYyET
. | Tm3mpyer 3ana- 3HUpyeT 3a/a-
UCK,  KPUTHICCKHIA BaTh 33124y, 3UpYeT 337131y, 3a7ady, BhIJe-
4y, BBIACTIS ee qy, BBIACTASA
aHAJIM3 MW CHUHTE3 BBIJIEIISIS €€ BBIZIEIISIS ee Oa3o- 515 ee 6a3o-
0a30BELIE CO- ee 0a30BbIE
uHQOpPMALUH, TPH- 6a30BbI€ CO- BBIE COCTABJISIIO- BBIE COCTaB-
o CTaBJIAIOININE, COCTaBJISIO-
MEHSTh CHCTEMHBIH CTaBJISAIOLIHE, e, XOpoIio JIAIOIIHE, OT-
OCYIIECTBIISIET ue, ciado
MOAXOJ JUIsl pele- HE OCYIIIECTB- OCYIIECTBIISICT JIUYHO OCY-
JIEKOMITO3ULIMIO OCYHIECTBIISIET
HUS  ITOCTaBJIEHHBIX JIIET JEKOM- JIEKOMITO3HUIIAIO HIECTBIISIET
3a7a4yu JIEKOMIIO3U-
3a7a4 MTO3HIIHIO 3a- 3aJa4uun JIEKOMITIO3H-
LIHIO 3a7a4u
Jayu LMIO 334U
He moxer He pnocrarou-
NA-2yk-1 - A Ycenemso
HaXOIHNTh U HO geTko | JloctaTouHO
Haxonmut u xpu- HaXOJIAT u
KPUTHICCKH | HAXOIUT U | OBICTPO HAXOIUT
THYECKH aHAJIH- KPUTHICCKH
aHAITU3UPO- KPUTHYCCKH u KPUTHICCKH
3upyeT HUHPOp- aHAITN3UPYET
BaTh HH(YOp- | aHAIH3HPYET aHATM3UPYET WH-
Malilo, Heoo- HHPOPMALIHIO,
MaImmo, HeoO- | mHpopMarmro, | ¢popMmanuo, He-
XOAUMYIO  JUIS HEO0XOTUMYIO
XOJUMYIO sl | HEOOXOAMMYIO | OOXOMUMYIO  JUIS
peleHust o- IUTS  PEIICHUS
. pelIeHust JUI  PCIICHHS | PCIICHHS ITOCTaB- .
CTaBJIECHHOM . N N MMOCTaBJICHHON
MMOCTABJICHHONW | IOCTABJIEHHON | JEHHOM 3aJa4u.
3aJ1a4u. 3a7a4u.
3aJa4H. 3aJ]a4H.
He moxeT | Cimabo ac- Vcneniso
Na-3 yk-1 - P JocraTouHo
pPaccMoOTpeTh CMaTpHUBaeT paccmaTpuBa-
PaccmarpuBaet ObICTPO paccMmar-
BO3MOJKHEIE BO3MOKHBIE €T BO3MOXHBIE
BO3MOKHBIE pHBAET BO3MOX-
BapHaHTHI BapHAHTHI BapHaHTHI
BapHaHTBl  pe- HEIC BapHaHTHI
pelieHus  3a- | pelIeHus — 3a- peureHus  3a-
[IEHUS 3aa4M, pelIeHus 3a/1a4H,
Jauyd M OIe- | Ja4d, YTOOBI aud, OIeHH-
OlLICHUBAsI X YETKO OIICHUBAs
HATb UX J0- | OLEHUTh  HX Bas UX JIOCTO-
JOCTOMHCTBA H HX JOCTOMHCTBA M
CTOMHCTBA H | JOCTOMHCTBA HHCTBA U He-
HEJIOCTaTKH. HEJIOCTATKHU.
HEJIOCTATKHU. W HEJJOCTATKHU. JIOCTATKH.
N-4vka  I'pa- He moxer He nocratou- HocraTtouHo Ouens rpa-




MOTHO, JIOTHY- rpaMOTHO, HO IPaMOTHO, JIO- MOTHO,
HO, apryMEHTH- JIOTHYHO, rpaMOTHO, TUYHO, JIOTHYHO,
poBaHHO  (Op- | apryMEHTHUPO- JIOTHUYHO, apryMEHTHPOBAHO | apryMEHTHPO-
MHUpPYET co0- BaHO apryMEHTHPO- dbopmupyer BaHO
CTBEHHBIE CYXK- chopmupo- BaHO COOCTBEHHEIE dbopmupyer
JIEHUS U OIIeH- BaTh dbopmupyer CYXKICHHUS U COOCTBEHHEIE
kn.  Otiandaer | cOOCTBEHHBIE cOOCTBEHHBIE OLIEHKH. CYXICHUS H
(akTBl OT MHE- | CYXICHHA U CYXJICHUS Xopormo oTimya- OIICHKH.
HUM, WHTEpIpe- OIICHKH. OIICHKH. er BricTpo otin-
Tanui, oueHok | He oranyaer Cnabo otim- (axTHI OT MHE- qaer
U T.O0. B pac- (baxTsI OT gaeT (haKThl HUH, (akTsI OT
CYXKACHUSIX MHCHUH, OT MHCHHH, HUHTEpIpeTanuii, MHCHUH,
JIPYTUX y4YacT- | HHTEpIpeTa- HHTEpIIpETa- OILICHOK H T.JI. B HHTEpIIpeTa-
HUKOB JCATCIIb- LU, LU, OLICHOK paccyxaeHusax LM,
HOCTH OLICHOK H T.J. U T.J. Bpac- | APYTUX Y4YacCTHHU- | OLEHOK U T.H.

B CYXKICHUSIX KOB JI€ITEIILHOCTH B
paccyKaeHHsIX JIPYTUX PaCCyKICHUSIX
TPYTHUX YYaCTHHKOB TIPYTHUX
YYaCTHUKOB JIeATEeIbHOCTHU Y9aCTHHKOB
JIeITeIbHOCTH
N-5yk.1 Ompe- He moxer Cnabo ompe- | Xoporro ompeze- VYcenemno
JIEIseT U olle- OTIpEeNIeITUTh JensaeT u JISeT oTpenesieT
HHUBACT MOCJCH- U OLICHUTH OILICHUBAET U OLICHUBAET U OLICHUBAET
CTBHSL BO3MOXK- | IIOCII€JICTBHS MOCJICACTBUS MOCJICACTBUS IIOCJIEICTBUS
HBIX  PCIICHUNA | BO3MOXHBIX BO3MOXHBIX | BO3MOXHBIX pe- | BO3MOXHBIX
3a7a4u peuieHui pelieHui LICHUM 3aJa4H. pelieHui
3aJja4H. 3aJJaum. 3aJjauu.
OIIK-1. Cmoco- He w™o- Cnabo YcnemHo

OCH y4YUTHIBATH CO- Wll-lomca JKET  JIEMOH- | IEMOHCTPHPY- JIEMOHCTPHPY-

BPEMEHHBIC TCHJICH- JleMoHCTpUpYeT CTpPHUPOBATh eT yMeHHe Xopomo fe- | er yMeHHue

IIUH  Pa3BUTHUA Tex: JMCHUC permath YMEHHE  pe- | pemath  TH- | MOHCTPHPYET pemath  TH-

HUKH M TCXHOJOTHM IaTe  THUIIO- | TIOBBIC 33Ja4d | YMEHHE pEIIaTh | MOBBIC 3aIadd

B 00JIaCTH TEXHO- THHOBHg M e 3a7a4u Mo | mo oOecreue- | THIOBBIE 3agadyd | MO0 olecreue-

cdepHoil O6e3omacHo- ESHO 062(3:1;1?1:2: obecrieyeHn0 | HUIO Oe3omac- | Mo oOeclevYeHuIo | Hulo Oe3omac-

CTH, HU3MEPHUTEIEHON 0E€30IMaCHOCTH | HOCTH  4Yelio- | 0€30MacHOCTH HOCTH  YeJlo-

W BeMuCIHTENbHON | oo L ASIOBCKA s oBeka B | BEKa B Cpele | YelloBeKa B cpele | BeKa B cpene
B cpene oOuta-

TEeXHUKH, HH(OpMa- wis ocHopano | CPEAC obuta- | oOMTaHMS 0o0HTaHUS OCHO- | OOMTaHHS

III/IE)HHI)IX TeXHOJO- | o CoBpeMeH- HUS OCHOBa- | OCHOBAaHO Ha | BaHO Ha COBpE- | OCHOBaHO Ha

Ml mpu o pemenuwd | oo TeHCHI- HO Ha COBpE- | COBPEMCHHBIX | MEHHBIX TEHJCH- | COBPEMEHHBIX

THIIOBBIX 3aJa4 B MEHHBIX TEH- | TEHAEHIUIX IUSX  Pa3BUTHUS | TEHACHIHIX

obmactu  mpodeccu-
OHAJIbHOM  JIesITEIIb-
HOCTH, CBSI3aHHOHM C
3alIATOW OKPYXKaro-
mel cpeabl u obec-
reueHueM Oe3ormac-
HOCTH Y€JIOBEKA

X pa3BUTHS
TEXHUKU U TEX-
HOJIOTHIi B 00-

JIGHLIUSIX pas-
BUTHUS TEXHHU-

pa3BUTHUA TEX-
HUKH H TCX-

TCXHUKHU U TCXHO-
Joruii B o0iactu

pa3BUTHA TEX-
HHUKH W TECX-

KM ¥ TEXHOJIO- | HOJIOTHH B | TexHOC(hEpHOI HOJIOTHH B
JaCTH  TEXHO- .
. Uil B o0nacTy | 00JMacTH TeX- | OE30MacHOCTH o0yacTH  Tex-
chepHoit  Oe3- . .
TexHochep- HOCc(epHOIt HOc(hepHOit
OTaCHOCTH .
HOM Oe3ormac- | 6e30MacHOCTH 0e30MacHOCTH
HOCTH
N-20mk-1 He wmo- Cmabo Xopomro [e- VYcenemso
JeMoHCTpHpYET | )K€T  JEMOH- | AEMOHCTPHPY- | MOHCTPHUpPYET JIEMOHCTPHUPY-
YMEHHUE pelaTh | CTPUPOBAThH eT YMEHHE | YMEHUE pelaTth | €T yMeHHue
THUTIOBBIC 337]a4M | YMEHHE  pe- | pemaTh THIIO- | THIOBBIE 3aJa4d | peliaTh THIIO-
mo  ofecmede- | MIaTh THMOBBIE | BbIC 33/1a4M MO | MO OOECIICYSHUIO | BbIE 3aJa4H IO
HUIO Oe3omac- | 3amadn 1mo | obecrieyenno | GE30IIaCHOCTH 00€eCIIeueHNIO
HOCTH 4eJIoBeKa | obecmedeHnto | 0€30MacHOCTH | 4enoBeka B cpele | 0e30macHOCTH
B cpeme obuta- | 6e30macHOCTH | 4eloBeka B | oOmTaHms  (Tpo- | 4eloBeKa B
HUus (TIPOM3BOA- | YeJIOBEKa B | cpele oOOWTa- | M3BOACTBEHHOM, cpene obwura-
CTBEHHO, cpene obwura- | HUS  (TIPOM3- | OKPY)KAIOIICH) HUs  (mpous-
OKpYXarouiei) HUs  (Opou3- | BOACTBEHHOH, | UCIOJIb30BaHbI BOJICTBEHHOH,
HCTIOJB30BaHBI BOJICTBCHHOH, | OKpY’)Kalollei) | COBpeMEHHEIC OKpY’Karomien)
COBpPEMEHHBIE okpyxaromieid) | ucnonb3oBansl | CAIIP, TemaTH- | HCIIOIB30BaHEI
CAIIP, TemaTH- | HCIIONB30BAaHEI | COBPEMEHHBIC | YECKHE Ipo- | COBPEMCHHBIC
YECKUE mpo- | copemennsie | CAIIP, Ttema- | rpammusle  koMm- | CAIIP, Tema-
rpammuble KOM- | CATIP, Tema- | THUECKHE IJIEKCBI TUYECKUE




TUICKCHI TUYECKUE MPOrpaMMHEIC MPOTPaMMHBIC
MPOTPaMMHBIC | KOMILICKCHI KOMILICKCHI
KOMILICKCHI
IMIK-6 Cmocoben wuc- VYcnemHo Mo-
He MoxkeT |Crmabo MOKeT
MOJIb30BAaTh  3aKOHBI KET  HCIOJb-
N1k Hc- | ucnonp3oBaTh | UCNOIB30BATH
U METOJBl MareMa- Xopomo  MOXET | 30BaTh 3aKOHBI
MOJIb3yeT 3aKO- | 3aKOHBI M ME- | 3aKOHBI M Me-
THUKH, €CTECTBCHHBIX, HCIIOJIb30BaTh u METOJIbI
HbI W METOIBI | TOJABl MaTeMa- | TOJABl MaTreMa-
TYMaHUTAPHBIX u 3aKOHBI U METOJIbl | MAaTEeMaTHKH,
MaTeMaTHKH, THUKH,  ecTe- | THKH,  ecTe-
IKOHOMHUYECKHX MaTeMaTHKH, €CTECTBEH-
€CTECTBEHHBIX, | CTBEHHBIX, CTBEHHBIX,
HAyK IpU PEUICHHH €CTECTBEHHBIX, HBIX, T'yMaHH-
TYMaHUTapHBIX | TyMaHHUTap- ryMaHuTap-
npodeccroHaNbHbIX TYMaHUTapHBIX H | TAPHBIX u
U OKOHOMHYE- | HBIX M IKOHO- | HBIX M 3KOHO-
3a1a4 KOHOMHUYECKHX 9KOHOMUYE-
CKMX HAyK TpPHU | MHYECKHX MHUYECKHX
HAyK TpH pelle- | CKUX HAYK MpH
pellicHHH Tpo- | HAyK TpH pe- | HayK TpH pe-
HUM TpodeccHo- | pereHuu
(eCCHOHANBHBIX | IICHWH TPO- | IICHHH  TPO-
HAJTbHBIX 3a]1a4 npodeccuo-
3amaq (heccuoHaib- (eccnoHaib-
HAIBHBIX  3a-
HBIX 337124 HBIX 327124
Jiad
VYcenemwno Mo-
He MoxkeT |Crmabo MOKeT
XKeT OoOMeHHU-
N-211k6 OOMECHHMBATLCSI | OOMCHHBATHCS | XOPOIIO  MOXET BaThcs  naH
YMmerh OOMEHH- | JaHHBIMH, JAHHBIMH, 0OMEHUBATHCS I .
BaThCsl JaHHBI- | nH(opMmanueit | uHboOpMaImeld | JaHHBIMH, WH- N
N dopmarmeit u
MH, uWHpopMa- | 1 THPOBEIM | 1 [HUOPOBBIM | GopMaIHei u HHPOBBIM
mueid 1 udpo- | KOHTEHTOM KOHTEHTOM (pOBBIM  KOH- p
KOHTEHTOM
BBIM KOHTEHTOM | MOCPEACTBOM | MOCPEACTBOM | TEHTOM  MOCpE-
MOCPEACTBOM
MOCPEACTBOM urdopmanu- uHpopmaru- CTBOM nHdopMaI
HHPOPMALIUOH- OHHBIX TEXHO- | OHHBIX TEXHO- | MH(OPMAIIMOHHBIX p
. N . OHHBIX TEXHO-
HBIX  TEXHOJIO- | JIOTUH npu | Joruit MPU | TEXHOJOTHUA TPHU .
M JIOTHIA npu
U TIpU pelie- | PelICHuU peleHuH pelIeHUH po-
peIICHUH
Huu npodeccu- | mpodeccro- npodeccuo- (heccroHaIbHBIX npodeccro
OHAJIBHBIX 3371a4 | HAJNBHBIX 3a- | HAIBHBIX  3a- | 3a1a4 P
naw A HAJIBHBIX  3a-
IGE

B PE3YIbTATC U3YUCHUA JUCHUILIMHBLI CTYACHT JOJIZKCH:

3nams:

- IPUHOUIIBI COBPCMCHHBIX MCTOIOB HCCIICOIOBAHHUSA ITPOLICCCOB M aIlllapa-

TOB;

- KOHCTPYKLHH U NIPUHLIMIIBI IEUCTBUA aniapaToB I OCYIIECTBICHUS Me-
XaHUYECKUX, TUAPOMEXAaHUUYECKUX, TETJIOBBIX U MACCOOOMEHHBIX MPOIIECCOB;

- METOAMKY MOAEIUPOBAHUS MTPOLECCOB MUILEBBIX ITPOU3BOJICTB;

- (U3MYECKYIO CYIIHOCTh U TEOPETHUECKHE OCHOBBI OCHOBHBIX MPOIIECCOB;

- annapaTypHO-TEXHOJOrn4eckoe O(QOpPMIIEHHE OCHOBHBIX IPOIIECCOB,
IIPUHLINI IEVCTBUSA aNmnapaTos;

- METO/bI pacuyeTa OCHOBHBIX IIPOLIECCOB U alIapaToB.

Ymemn:

- IPOBOJAUTH MATEPUATIBHBIA U SHEPTETUYECKUN pACyET MPOLEcca U OIpe-
JIEJIATh ONTUMAJIBHBIE TTAPAMETPHI €TI0 BEACHUS;
- BBINIOJIHUTh MPOEKTHO-KOHCTPYKTOPCKHUE PacueThl OCHOBHBIX almapaTos,
00ecCIeuynBaOIINX JaHHBIN MTPOIIECC;
- MPABWIBHO OMPEACIIUTh HauboJee MPUeMIIEMYI0 CXeMY TEXHOJIOTHYECKO-

ro mnmponecca,

- OLIEHMBATh TEXHOJOTHYECKYIO 3PHEKTUBHOCTH MPOU3BOJICTBA;

- BpIOMpaTh (PEpMEHTALIMOHHOE W BCIIOMOraTelibHOE 000pY/I0BaHUE, IMPO-




U3BOJUTH €TO PacuerT, BBIOPATh PEKUM €r0 CTEPUIIN3ALIHY;
- UCIIOJIB30BATh HOPMATHMBHBIE NOKYMEHTBI IIPU OLIEHKE, KOHTPOJIE Kade-
CTBa U CEPTU(PHUKAIIUH CHIPbSI U MTPOTYKIIHH.

Braoemw:

- METOJUKOW pacdeTa pa3InYHBIX COCTABJIIONIUX TEXHOJIOTHYECKOTO TPO-
1ecca;

- HaBBIKAMU MPOBEACHUS HCCICAOBAaHUI PabOTHI anmapaToB ¢ ICIBI0 OIpe-
JICJICHUS ONTHUMAJIbHBIX YCJIOBHH OCYIIECTBIICHHUS IIPOILIECCOB B pallMOHAIBHOU
CXEME COOTBETCTBYIOIIETO aIapaTypHOTo OPOpMIICHHUS

- HaBBIKAaMHU OOECITCUCHUS TCXHHUYCCKOW SKCIUTyaTalud M 3()QPEKTUBHOTO
WCITOJIb30BAHUS aIlllapaToB M MAIlWH;

- CpEICTBaMH MH)KEHEPHOTO 00SCIICYCHHS TEXHOJIOTHICCKOTO TIPOIIECCOB

- AHAJIM30M YCJIOBHUH W PETyJUPOBaHUS peXuMa pabOThl ammapaTtoB pas-
JINYHOT'O HAa3HAYECHMUS.

3.1. MaTpumna cooTHeceHUsI TeM/pa3/1eioB y4eOHO# AUCHUIIMHBI (MOAYJIA) H
(popmMupyemMbIX B HUX 00LIEKYJIbTYPHBIX H
npodeccuoHaIbLHbIX KOMIIETEeH Ui

Komnierenuun
No Templ, - | T o 2 ob1ee
p 1 1
Pa3aciibl AUCHUIIINHBI § é é KOJIMYECTBO
©) KOMTICTCHITUN
1 Paznen 1. OCHOBHBIE 3aKOHBI TEXHOJOTMYECKUX | 4+ | 4+ | + 3
MIPOLIECCOB.
2 | Pasnen 2. ['uapOMEXaHUIECKHE TIPOLIECCHI + | + | + 3
3 | Paszmen 3. Terosbie mpomeccst + + | + 3
4 | Paznen 4. MaccooOMeHHbIE MPOIIECCHI + | + | + 3
5 | Pasmen 5. Mexanudeckue mpomeccsr + + | + 3
Hroro 5| 5|5 15

4. CTpyKTYypAa U COAepKAHUE TUCIHUIIUHBI (MOLYJIA)
OO6miast TpyI0€MKOCTh JUCHUIUIMHBI COCTaBIISICT 4 3aueTHbIE €IUHUIIBI WU
144 qaca.

4.1. O0beM IUMCUMIIMHBI U BU/IbI Y4eOHOH padoThl

KonnuecTBO aK. 4acoB

0 OYHOH 10 3a0YHOU

dbopme dhopme
oOy4eHus o0y4eHus

Bup zanstuit




5 cemecTp 4 xypc

OO01ast TpyJ1I0€MKOCTh JUCHUILTNHBI 144 144

KonrtaktHas pabota ¢ oOyuaromiu- 48 20

MUCSI, B T.4.

AyIUTOpHBIC 3aHATHS, B T.4. 48 20
Jlexknun 16 6
[TpakTHyeckue 3aHATHS 32 14

CamocTosiTenpHas padoTa 60 115

[TpopaGoTka yuebOHOrO MaTepuana

M0 JAWCIUIUIMHE (KOHCTICKTOB JIEK- 20 40

Ui, y4eOHUKOB, MaTEpPHAJIOB CETe-

BBIX PECYpPCOB)

BBIHOJII}GHI/IG VH/IUBHTy AJTbHBIX 20 40

3aJlaHui

[ToaroToBKa K TECTUPOBAHUIO 20 35

KoHTpoib 36 9
Bua uTOroBoro KOHTpoIst DK3aMeH DK3aMeH
4.2. JlekuMOHHBIE 3aHATHS
O06neM B yacax
Ouynas | 3aouHas
No Paznen AHCLUILTHHBI (Momymns), (bopma (bopma dopMupyeMbIe
TEMBI JICKITUH ¥ X COJIepKaAHUE KOMITETCHITNN
o0yue- o0yue-
HUS HUS

Paznienn 1. OCHOBHBIE 3aKOHBI TEXHOJIOTHYECKUX MPOIIECCOB.

OCHOBHBIE 3aKOHBI TEXHOJIOTHYSCKUX

YK-1, OIIK-1,

1 | mpouieccoB. MoaenupoBaHue mpoiiec- 2 1 K-6

COB U aIllaparoB.

Paznen 2. 'mapomexaHndeckure mporecchl

Mexanunueckue npoueccel. M3menpue-

Hue. Kimaccel ¥ cTereHb U3MEIbYCHHUS. VK-1, OIIK-1,
2 2 1

Coptupoanue. [lepemermnBanue. [1K-6

[IpeccoBanue.

Paznen 3. TenmoBble mpoLeCChI

TemmooOMeHHBIC TIPOLIECCHI U aImapa- VK-1, OIIK-1,
3 2 0,5

THI I1K-6

®noranus.Cymika. CylHOCTh Ipoliec- YK-1, OIIK-1,
4 2 0,5

ca U ero Ha3HayCHHUe. I1K-6

Paznen 4. MaccooOMeHHbIE TTPOLIECCHI




['mapoMexaHnndecKre MpoLeCcChl.

VK-1, OIIK-1,

PazniesieHne HEOTHOPOAHBIX CUCTEM. 2 . I1K-6
dunbTpoBaHUE ¢ 00pa3oBaHUEM U 0€3 2 1 YK-1, OIIK-1,
oOpa3oBaHuUs OcajKa. [1K-6
Paznen 5. Mexannueckue nporeccsl
MaccoobmenHsle npoueccsl. [Iponec- VK-1, OIIK-1,
CBbI DKCTPAKIINH, IEPETOHKHU U PEKTHU- 4 1 I:IK— 6
dbukamnmm.
Hroro 16 4
4.3. lIpakTnyeckne (CeMUHAPCKHUE) 3aHITUSA
O06BeM B yacax
Ne HaumenoBanue 3anstus Ounas 3aounas | GopmHpyeMeIe
dbopma dbopmMa | KOMIETEHIUU
o0yueHusi | oOy4eHust
Pazgen 1. OcHOBHBIE 3aKOHBI TEXHOJIOTUYECKUX MPOLIECCOB.
OrnpeneneHue CKOPOCTH CTECHEH-
HOTO OCaXJCHUS I1apooOpa3HbIX VK-1. OITK-1
1 | vactuu. PacueT npon3BoauTENBHO- 4 2 fIK-G ’
CTU W TIUIOIIAJIU OCAXJEHUSI OT-
CTOMHHKA
O3HakOMJIEHHE C KOHCTPYKLIHEHN
Oypara. Pacuer 4acTOThl Bpaiile- . , VK-1, OIK-1,
2 | HUA, TIPOU3BOAMTEIILHOCTH U TIO- TK-6
TpebsieMolr OypaToM MOIHOCTH
110 33/IaHHBIM BEJIMYHHAM
Paznen 2. 'mapomexaHndeckure mporecchl
3 HccnenoBanue MOJIOTKOBOU IpoO- 4 2 VK-1, OIIK-1,
OMIKH I1K-6
4 HccnenoBanne mapoBOll MeEJbHU- 4 2 VK-1, OIIK-1,
013§ I1K-6
Paznien 3. TerioBbie MpOIIECCHI
5 TexXHOMOrMYeCKu pacyer ILIeH- 4 2 YK-1, OIIK-1,
Tpudyr I1K-6
Paznen 4. MaccooOMeHHBIE ITPOIECChHI
YK-1, OIIK-1,
6 | UccnenoBanue MUKIOHA 4 2 K-6
7 | Pacuer GaTapeitHOro UKJIOHA 4 1 YK-1, OlIK-1,
I1K-6
Paznien 5. Mexanunueckue rmpoueccsl
8 UccnenoBanne OapabaHHOW  Cy- 4 1 VK-1, OIIK-1,
miky.  OnpeneneHue  pa3MepoB I1K-6




OapabaHa W MOIIHOCTHA, HA €ro
BpAILICHUE B Ta30BOW CYIIHJIKE
Hroro 32 14

[TepeyeHb METOAMYECKHUX YKa3aHUH 110 OCBOSHHUIO JUCIIATLIMHBI (MOIYJIS):

1. TlpaktukyMm 1o mucrumuinHe «[Iporecchl U anmapartb» Ui CTYIASHTOB WH-
KEHEpHOTO (haKyJIbTeTa OYHOH W JMCTAHIMOHHO-3a09HOH (OpM OOydYeHHS IO
Hanpasieanto - 200301 Texnochepnas Ge3omacHOCTh, mpoduib - be3omacHOCTh
TEXHOJIOTHYECKHX TPOIECCOB U IPOU3BOICTB.

4.4, JlabopaTopHbIe 3aHATHS
He npenycMoTpeHsl.

4.5. CamocrosiTesqibHasi padoTa CTyIeHTa

Dop-
MUpy-
ouHas 3a09HAS eMBIE
dbopma dbopma KOMITe-
00y4eHus o0ydeHus TeHIIHH
[IpopaboTka yuedbHoro ma-
Tepuasa 1o AUCLUILINHE
(KOHCIIEKTOB JICKIIHH, 4 8 K-1
Pasznen 1. OcHOBHBIE | yYEOHUKOB, MaTepHAIOB gH-K-,
3aKOHBI TEXHOJIOTH- | CETEBBIX PECYPCOB) 1
YeCKHUX MPoLeccCoB. | BrinmonHenue nHANBUAY- 4 3 HK,-6
QITBHBIX 3JIaHNH
IloaroroBka k 4 7
TECTHPOBAHUIO
[IpopaboTka yuebHoro ma-
TepHasa 1o JUCIUILINHE
(KOHCTIIEKTOB JICKIIHH, 4 8 K-1
Pasnen 2. I'mapome- | y4eOHHKOB, MaTE€PHAIIOB gH-K-,
XaHUYECKHe CETEBBIX PECYPCOB) 1
:
TIPOIIECCHI Brimonaenue HHIMBHAY- 4 8 K-6
QJIBbHBIX 3aJIaHUHI
[ToaroroBka k TecTUpoBa- 4 7
HUO
[IpopaboTka yuebHoro ma-
TepHaja 1o JUCIHAILINHE
(KOHCTIEKTOB JICKIIUH, 4 8 VK1
Paznen 3. TernoBbie YHICOHHIOB, MATCPHATIOB OIIK-
CETEBBIX PECYPCOB)
Tponecehl BrinosiHeHUE MHIUBUTY- 1,
. 4 8 ITK-6
QJIBHBIX 33/IaHUH
ITonroroBka k 4 7
TECTUPOBAHUIO
[IpopaboTka yyeOHOrO Ma- VK-1,
Pasnen 4. Maccoo06-
TepHuaa 1o JUCIUTIINHE 4 8 OIIK-
MEHHBIE TIPOIECCHI .
(KOHCTIEKTOB JICKIIH, 1,




y4eOHUKOB, MaTEpUAIIOB [1K-6
CETEBBIX PECYPCOB)
BrimonHenue WHAUBHTY-
aIbHBIX 3aJaHul
[ToaroroBka k
TECTUPOBAHUIO
[IpopaboTka yyeOHOro Ma-
Tepuasa 1o AUCUUILINHE
(KOHCTIEKTOB JIEKIIUH, 4 8

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

aJIbHBIX 3aJaHul
ITonroroBska k
TECTUPOBAHUIO
Hroro 60 115

4.6. Boinno/iHeHHEe KOHTPOJIbHOM padoThI 00y4a0IIMMUCH 32049HOM (hopMbI

[Tpuctynath K BBINOJHEHUIO KOHTPOJBHOM pabOThl HEOOXOAMMO MOCHE
U3yYEHHUs MaTepuana Mo JIMTEpaTypHbIM UCTOYHUKAM, YOEIUBLINCH ITyTEM OTBE-
TOB Ha BOIIPOCHI U1 CAMOIIPOBEPKH, YTO MATEPUAII TEMBI YCBOEH.

[Ipu BBINOJIHEHUH YNPa)XHEHUH HEOOXOJUMO COCTABUThH ONMHMCAHUE TPYMIIbI
BEJIMYMH WM (AaKTOPOB OKA3bIBAIOUIMX BO3JEHCTBUE HA YEJIOBEKA, yKa3aThb OCHOB-
HbIEC HOPMBI U IIPaBUJIa 110 KOTOPBIM IIPOUCXOJUT OIPEACIICHUE TAHHBIX IIapaMeT-
poB. IlocimenoBaTenbHOCTh BBITOMHEHUS YIPAKHEHUS PEKOMEHIYETCS CIIEIYIO-
nias:

1) JlaTh KpaTKyr KJIACCU(PUKAIHMIO, JKEJIATSIHHO M0 HECKOJBKHM IpH3HA-
KaMm.

2) Vka3zaTh Croco0 BO3JICHCTBHS HETaTUBHOTO MapaMeTpa Ha 4YejoBeKa U
MOCJEACTBUSA JTaHHOTO BO3JEHCTBUSI.

3) Vkaszath TexHumdeckyro mokymenraiuio (Hopmel, TOCTsI, Peectpbl u
T.J.) PETJAMEHTUPYIOIIYIO BO3JIEHCTBUE HETaTUBHOIO IapamMeTpa Ha YeJOBEKa W
yKa3aTh €ro 3aKOHOJATEJIbHYIO YaCTh.

4) CnenaThb BBIBO/I.

5) Vka3arp nuTepaTypHble UCTOUYHHKH, UCIIOJIb30BAHHBIC TIPU BBHITIOJTHEHUH
3a1aHUS.

BrinonHeHne KOHTPOJIBHOTO 3aJlaHusl CIOCOOCTBYET 3aKPEIICHUIO 3HAHUMN
IIPU CaMOCTOSTENIbHOM M3YYEHUHU Kypca, a TaAKKe BbIpaOaThIBAE€T HaBBIKK B paboTe
IIPU PACCMOTPEHUHU U ONUCAHUMN HETATUBHBIX BO3JCHCTBUS Ha 3J0POBBE YEIOBEKA
B PE3YJIbTATE €r0 )KU3HEAEITEIbHOCTH.

Conepxanue KOHTPOJIbHOM paboThl. CTpykTypa pabOThl BKIHOYAET B ceOs
CJIEAYIOIINE OCHOBHBIE DJIIEMEHTHI B IOPSIAKE UX PACIIOJIOKECHHUS:

- TUTYJIbHBIM JIUCT;

- COJIEpXKaAHUE;

- BBEJICHHE;

- OCHOBHAs 4acTh (OTBETHI HA BONPOCHI 3a/IaHKsI COIVIACHO BAPUAHTA);



- 3aKJIFOYCHUE;

- CIIMCOK HMCIOJIb30BAHHBIX HCTOYHUKOB.

TumynoHnoitl 1ucm AOIDKEH COJIEPKaTh CBEIACHHUS O 00pa30BaTEIbHOM YyUpe-
XKJICHUU, UHCTUTYTE U Kadenpsl, Iie BBINOJIHEHAa KOHTPOJIbHAs pabota u uH)Op-
Maiusi 0 0OydaromeMcsl BBIMOJHUBIIETO KOHTPOJbHOE 3amanue. Ha TuUTyiapHOM
JIUCTE BBITYCKHUK CTaBUT CBOIO MOAIMCH.

Bo ssedenuu hpopmynupyercs OCHOBHbIE IOHATHS, LIEJIb, 33]1a4U U UCTOPHS
BO3HMKHOBEHUS YIPABJICHUS KOJIOTMYECKUMU prUckaMU. COCTOsIHUE 3aKOHHOCTH B
cpepe skonoruu. KOMIOHEHTHI, COCTaBIIAIOIINE HOPMATHBHO-TIPABOBYID OCHOBY
DKOJIOTUYECKUX PUCKOB.

B ocnognou yacmu n3naraercs MaTepuall 0 TEME KOHTPOJBHBIX 3aJaHUI
BbIOpaHHBIX 0 33JaHHUIO COTJIACHO cOOCTBEHHOro BapuaHTta. CoaepkaHue paboThl
JOJKHO PacKpbIBAaTh TEMY 3aJaHU.

B 3axnouenuu nipuBoasTcs 0000IIEHHBIE UTOT, OTPAKAETCA PE3yIbTaT BbI-
MOJIHEHHBIX KOHTPOJIbHBIX 33JIaHUM, MPEUIOKEHUSI U PEKOMEHIAIUU 110 HCHOJIb-
30BAHMIO MOJYYEHHBIX 3HAHUN B U3YyYEHUHU MOCIEAYIOMMX AUCIUIUIMH, & TaKke
UX PUMEHEHHE B IPOU3BOJICTBE.

TekcT KOHTPOJIBHOW padOThl MOYKHO OTHECTH K TEKCTOBBIM JOKYMEHTaM.
Cornacao 'OCT 2.105-95 "ECK/. O0mue TpeboBaHUS K TEKCTOBBIM JTIOKYMEH-
tam" 1 ['OCT 2.106-96 "ECK/I. TexkcToBbIE TOKYMEHTBI" TEKCTOBBIE TOKYMEHTBI
NOJIPA3JIEISAIOTCS Ha JOKYMEHTBI, COJEp)KAIIMEe B OCHOBHOM CIUIOIIHOM TEKCT
(TEXHUYECKHE ONMCAHUS, PACUEThl, IOSICHUTENIbHBIE 3alIMCKU, UHCTPYKLIHUU U T.I1.),
U TEKCT, pa30UThIN Ha rpadbl (crenuduKaium, BEA0OMOCTH, TAOTUII U T.I1.).

Ecnu xoHTposbHas paboTa BBIOJHSAETCS Ha KOMIIBIOTEPE, TO TEKCT M3Jlara-
I0T Ha OJTHOM cTOpoHE JicTa popMara A4 ¢ OCTaBIEHHUEM T0JICH C JIEBOM CTOPOHBI
30 MM, ¢ paBoii 15 MM, cBepxy u cHu3y 1o 20 Mm. Eciii BBINIOJHSAETCS OT PYKH,
TO JOMYCKAaeTCsl HalucaHue padoThl B OOBIYHON TETpajd UMEIOLIYI0 pa3OuBKY —
KJIETOYKA.

AO3a1bl B TEKCTE HAYMHAIOT OTCTYIIOM, PaBHBIM 15-17 MM.

[Ipn odopmiieHUH KOHTPOJIBHOW pabOT C MPUMEHEHHEM KOMIIBIOTEPHOMN
TEXHUKA HAa0Op TEKCTa MOXHO ocymiecTBsATh mpudrom "Times New Roman"
pasmepoM 14 ¢ unrepsanom 1,5.

JlomyckaeTcsi KONMMpPOBaHUE PHUCYHKOB M3 KHUT. PUCYHKM JOJIKHBI OBITh
U300pakeHbl YETKO, JKEIaTebHO OTPEAaKTUPOBAHHBIE B MPOrPAMMHBIX HMPOAYK-
tax CorelDraw, Photoshop.

OmneyaTku, OMMCKHU U rpaduuecKkre HEeTOYHOCTH, OOHAPYKEHHBIE B MPOIIecce
BBITMIOJIHEHUSI PabOThI, TOMYCKAETCA UCIPABIAThH 3aKpalllMBaHUEM TEKCTOBBIM KOP-
PEKTOPOM U HAHECEHHEM Ha TOM € MECTE UCIPABIIEHHOTO TeKCTa (Tpaduku).

[ToBpexIeHHsT JTUCTOB, NMOMAapKd M CJEAbl HE MOJHOCTBIO YJIaJIE€HHOIO
MpexHEro TekcTta (pucyHka) He gomyckaercs. O0beM OCHOBHOM 4acTH pabOThl —
npubamsutensHo 20 ctpanui. O0beM 3aknodeHus: 1-2 cTpanuiibl.

Hywmepatus ctpanun 10kHa ObITh CKBO3HOMW: TIEPBOM CTpaHUIIEH SBIISIETCS
TUTYJIBHBIN JIUCT, BTOPOU — COAEPIKAHUE, TPETbEU — OTBETHI Ha BONpPOchl. Homep
CTpaHMIIbl MPOCTABIISIIOT B MpaBoM BepxHeM yriy. Ha crpanune 1 (TUTynbHBIM
JIUCT) HOMEP HE CTaBSIT.



4.7. Conep:kaHue pa3aeyioB IMCHUIIMHBI
Pa3nen 1. OcHOBHbBIE 32aKOHBI TEXHOJIOTHYECKHUX MPOIECCOB

3amaun TUCIUTUINHBI, €€ COJEPIKaHKME U POJb B (DOPMHUPOBAHUU CIICTIHAIIH-
cTa.

PasBuTne Haykm o mporeccax W ammaparax. Knmaccudukaiuys mporeccos.
AHamM3 IpOTEKAIONINX B MUIIEBLIX MPOU3BOJICTBAX IMPOIIECCOB. 3a1a4yu MO Co3/a-
HUIO DHEPTOPECYPCOCOSPETAONINX MHUIIEBBIX TEXHOJIOTHHA, IKOJIOTHIECKH YNCTHIX
U 0€30TXOTHBIX MPOU3BOACTB. METOAbI M MPUHITUIIBI MOJACITUPOBAHHUS MTPOIIECCOB
Y anmapaTosB.

Paznen 2. 'mapomMexaHnvecKue MPOHecChI
2.1. OCHOBBI THAPABJIUKH

['mapocratuka. CxuxaeMble KHAKOCTH. [MApocTaTUdecKoe [1aBJICHHE.
Huddepenunanbubie ypaBHeHUs )XUIKOCTU Diiepa. OCHOBHOE ypaBHEHHE THUJIPO-
CTaTHKH.

I'maponunamuka. Bsi3khe W HEBA3KHE KUAKOCTH. BS3KOCTH XKHUIKOCTEH U
razoB. 3akoH HpioToHa. /luHamMHYeCKUid U1~ KHHEMAaTHYECKUM KO3(P(UIIMEHTHI
BSI3KOCTH. BriusHUs Temiieparypsl U JaBJICHUS HA BSI3KOCTh XKUAKOCTEH U Ta30B.
JIuHEMHOCTh OJTHO3HAYHBIX XUMUKO-TEXHUUYECKUX (DYHKIUH.

PexxuMbl IBM>KEHUS BA3KOM KUIAKOCTH. DKBUBAJIICHTHBIA JUAMETpP. Y paBHe-
HUE pacxojia. YpaBHEHHUE CIUIOMIHOCTH WM Hepa3phIBHOCTH MoTOKa. Juddepen-
HAJIbHBIC YPABHEHUS ABUKECHUS HEBSI3KOU U BSA3KOW HKUIKOCTH.

VYaenbHas MexaHudeckas sHeprus moroka. CTaTM4eCcKUil U JUHAMUYECKUN
Haropsl U ux usmepenue. CpenHssi 1 MakcUMaiabHasg CKOPOCTH MOTOKa. Teopema
bepHyium 1711 HEBSI3KOM U BAI3KOW HEC)KMMAEMOM KUAKOCTH. [Ipritoxkenus teope-
MbI bepHym.

Onpenenenue pacxoia SHEPTUU HA TPAHCIIOPTUPOBAHUE KUIKOCTEN U ra3oB
1o Tpy6am. BeiBoa popMyJsibl COMPOTUBIICHUS TP JIAMUHAPHOM PEXHUME.

[Tonobue duznyeckux sipneHuit. OCHOBHBIE MOHATHS U ONpeeeHus. Y clio-
BUSI OJJHO3HAYHOCTU. KOHCTaHTBI 1000, MHBAPUAHTHI TTOA00US, CUMILICKCHI U
KOMIUIEKCHI 1oJ100us. BrIBO KpUTEpUEB THAPOIMHAMHUECKOTO Mo100us. Meton
aHaJIN3a Pa3MEPHOCTEM.

OO6o0uieHHas KpuTepuanbHas GopMmynia A ONpelesieHus MOTEpH Haropa
Ha TpeHue. CONpoTHBICHUE TPEHHS B TIAJKUX U MIEPOXOBaThIX TpyOax. [loreps
JIABJICHUS HA TIPEOJI0JICHUE MECTHBIX COMPOTUBIIeHUN. PacueT TpybonpoBoioB

I'mpponuHaMuka ClIOs 3€pHUCTBIX MaTepuaiioB. HemoaBwKHBIA  CIIOM.
B3BernieHHbIN cliol (KUK, MceBA00XKWKEeHHBIN). [THeBMoTpancnopt. Compo-
TUBJICHUE CJIOSI 3epHUCTOr0 marepuaia. CKopocTh MCEBIOOXMKeHUs1. OCHOBHOE
ypaBHEHHE JABUXKEHUS Tela B cpenie. CkopocTh BUTaHUsS. CKOPOCTh OCaXKICHUS.

2.2 Ilepememenue ;xkuakocrei (Hacocol). Kinaccudpukanus Hacocon
ITopuiaeBsie Hacocsl. Hacockl MpocToro 1 MHOrOKpaTHoro aeucreus. ua-
rpamMma mnoxaun Hacoca. IlpenenpHas BbicoTa BcacbiBaHus. lloTepu Hamopa Ha



MIPEOJOJIEHNUE CUJIbl MHEepUUU. Bo3nymHele konmaku. MHaukaTopHas auarpamma.
OO6miast XxapakTepUCTHKa MOPIIHEBBIX HACOCOB. KOHCTPYKIIMM MOPIIHEBBIX HACO-
cOB. [leTay mOpIIHEBBIX HACOCOB.

Potopnbie Hacochl. I{enTpoOexHbie HacoCckl. Y paBHeHue Dinepa. [Ipenens-
Has BBICOTA BcachiBaHUsA. DOPMyIBI MPOMOPIIMOHATIBEHOCTH. Paboune, XxapakTepu-
CTUKH HacocoB. PaGoTta meHTpoOexHOTO Hacoca Ha ceTh. [lapannensHoe U mocie-
JIOBAaTEIIbHOE COEAMHEHHUE HacocoB. MHoroctyrneHuarbie Hacochl. KoHCTpyKiuu
HEHTPOOEKHBIX HacocoB. CpaBHUTEIbHASL OLICHKA IIEHTPOOEKHBIX W MOPIIHEBBIX
HACOCOB, BUXpeBbIe Hacochl. OceBble (MPONeIIEPHbIEC) HACOCHI.

YCTpoiCcTBO 7151 TOMEIIEHUS )KUAKOCTEN MOCPEACTBOM I1apa, BOJBI U CXKa-
Toro Bo3ayxa (rasa). Ilapoctpyiinbie Hacochl. BogocTpyiinbie Hacochl. MOHTEXIO.
["aznudTer. CudoHsI.

2.3 IlepemelnieHue u cxxaTue ra3on

Knaccudukanus mMamuH i CKatvs U nepemenieHus ra3on. [lopiiHeBsie
Kommpeccopbl. UHukaTopHast nuarpamma kommpeccopa. Koadgduiment nogauu u
npeaen cxatusg. MHoOrocTyneHuaroe ckarue. MOIIHOCTh, moTpediseMas KOM-
npeccopoM. OCHOBHBIE TUIIBI U KOHCTPYKIIMH MOPIITHEBBIX KoMmpeccopoB. Typoo-
KOMIIPECCOPBI. XapaKTepUCTUKa TypOOKOoMIpeccopoB. Pa3BuBaemoe naBlieHHUE.
OCHOBHBIE KOHCTPYKIIUU TypOokoMiipeccopoB. CpaBHUTEIbHAS OIIEHKA MOPIITHE-
BBIX KOMIIPECCOPOB U TYPOOKOMIIPECCOPOB U 00JIACTU UX MPUMEHEHUs. Bakyym -
Hacocbl. OCHOBHBIE KOHCTPYKIIMU: MOPIIHEBBIE, POTALIUOHHBIE, BOJOKOIBIEBBIE U
MacJysiHble, BOJIO-M MapocTpyhHbie. BeHTunsatopbl. [{eHTpoOekHbie BEHTHISTOPHI.
Pabouue xapakrepuctrka. OceBble BEHTUISITOPHI.

2.4 Pa3znesieHue sKMAKNX HEOJHOPOIHBIX CHCTEM

HeonHopoiHbIE CHCTEMBI B TUIIEBOM MPOMBIIIJIEHHOCTH, UX XapaKTEPUCTHU-
Ka u kiaccubpukanus. Metoasl pazaenenus. OOumme TpeOoBaHMs, TPEACTaBsie-
MBI JIJI pa3fefeHus KUIKUX HEOJHOPOAHBIX cucteM. Ocaxnenue. OcoOeHHOCTH
pacuera npouecca OCHaIIECHUS B )KUAKOU cpene. TUmbl OTCTOMHUKOB, UX XapakTe-
pucTUKa U 00sacTh npuMmeHeHus. OcaxeHue B noje HeHTpoOekHbIx cuil, Oco-
OCHHOCTH pacyeTa CKOPOCTU OCaXKJeHUs. | MAPOIUKIOHBI, 0COOCHHOCTh UX pacye-
Ta, HeHTpU(Pyru u cemnaparopsl, ux kiaccudukaus. OCHOBBI pacueTa HEeHTpUdy-
I'U: [eHTPOoOEKHAas cuiia, (DAKTOP paslesieHHs], MPOU3BOAUMOCTh, radapuThl, pac-
XOJl SHEPTUHU.

Tunel IeHTPUPYT, UX XAPAKTEPUCTUKA U 00JaCTh IpuMeHeHus. OTCTONHBIC
neHTpudyru. [yt NOBBIIEHNS TEXHUKO-PKOHOMHYECKUX TMOKa3aTeseil IeHTpU-
dyr.

OunprpoBanue. Tunbl QUIBTPAIMOHHBIX TPOILECCOB W 00JIACTh MPUMEHE-
Hus. OcHOBBI Teopun puibTparuu. Pexxumel punsTparus. MeTossl pacdyeTa mpo-
necca ¢uiabtpanuu. Crkopocth punbrpanun. Koadduiment GunbTpauu u MeTo-
bl ux omnpenenenus. Pacuer dunbrpa. Knaccuduxanus GuabTpoB Ui KUIKUX
cucteM. Tumbl QUIBTPOB, UX XapaKTEPUCTHUKA U 00JacTh NMpuMeHeHus. LlenTpu-
byru ¢punprpytomero tuna. [lyTu MoBhIIEHUS] TEXHUKO-YKOHOMHYECKUX TOKa3a-
Tenaell PUIbTPYIOUIUMX YCTAaHOBOK. YIbTpaduibTpalus u o0patHbiii ocMoc. OcHo-
BBl TeopuH Tiporiecca. llomymponuniaempie is yabTpaduiIbTpallud U 00OpaTHOTO



ocMmoca. OuibTpyroiue 3aeMeHThl. CxeMbl MEMOpPAHHBIX aNMapaToB U YCTAaHOBOK.
[IpakTrueckoe mpuUMEeHEHUE YIbTpa(IbTpallid U OOPATHOTO OCMOCA B MHUIIEBOM
MIPOMBIILICHHOCTH.

2.5 Pa3jesieHue ra3oBbIX HEOJHOPOJAHBIX CHCTEM

Ocaxnenure B rpaBUTalMOHHOM Tmoisie. Cuibl, JEHCTBYIOIIME HA YACTHUILY.
PacueTr ckopocTH OCakJ€HHs M aHAJIM3 NapaMeTpoB, €€ OIpelia Melux, Mpu pas-
JUYHBIX peKUMax ocaxkJIeHUs. OTCTONHBIE KaMePhl, X XapaKTEPUCTUKA U OCHOBBI
pacueta. [{ukiionsl. PacyeT ckopocTu OcaXk/ieHuUs B MOJI€ HEHTPOOSKHBIX CHII MPU
pa3IMYHBIX pekuMax ocaxaeHus. Kunetuka mukioHHoro mnpoiecca. [lnan pacye-
Ta nukiIoHa. OnpeneneHue mpo0LKUTEILHOCTH MPeObIBaHMS B IIUKIIOHE, rabapu-
TOB arlfapara, pacueT TUAPABIMYECKUX CONPOTHUBICHUM, BHIOOP BEHTWISATOpA U
OTIpeJIeICHUE PacX0/ia YHEPTUH.

D deKTUBHOCTL pabOThI IUKJIOHA U BBIpAXKEHUE €€ B KpUTEpUATILHOU Gop-
Me. [lytu noBbliieHus 3PGeKTUBHOCTH pabOThl HMKIOHA. Tumbl ukiIoHOB. barta-
peliHble IIUKIIOHBI U OCHOBBI MX pacueTa. [ uapaBinueckre mbuieocaauTenu. Tumbl
amnmaparoB, UX XapaKTepUCTUKA U 00iacTh npuMmeHeHus. Ounbtpbl. Tunsl Quis-
TPOB, UX XApPAKTEPUCTUKA U OOJACTb MPUMEHEHHS. DNEKTPOPUILTPhl. Dusnde-
CKHE OCHOBBI JIEKTPOOCAXKJICHUS. TUIBI ANEKTPOPUIBTPOB, UX XapaKTEPUCTHKA,
npaBuiIo 0OCITyKUBaHUS M 00J1acTh TpuUMeHEHU. OCHOBBI pacueTa 3JIeKTPO(HIIb-
TPOB.

2.6 IlepememmBaHue B KMJAKHUX Cpeaax
[Iponecc nepememinBaHus B MUILIEBOW MPOMBIIUIEHHOCTH. ITHTEHCUBHOCTD U
3 PEKTUBHOCTh TIEpEeMEITUBaHUSA. TEXHOJIOTHUYECKUE CIIOCOOBI MepeMEITUBaHMS:
MMHEBMATUYECKOE, IUPKYJISIPHOE U MEXAHUYECKOE.
KputepuanbHasi 3aBUCUMOCTh JIsl BBIPAKEHUS MOIIHOCTH MEXaHUYECKHUX
Memanok. Pabounii 1 mycKoBOW mepuojabl NepeMelrBaHus. TUIbl anmapartos,
MPUMEHSIEMBIX JIJIs IEPEMEIIBAHUSI.

Pa3nen 3. TenJioBble npoiecchbl
3.1 ocHOBBI TelUIONEepeIaYu

TenmnmonpoBogHocTh. 3akoH @Dypee. KoadduimeHT TemionpoBOAHOCTH.
JudbdepennmansHoe ypaBHEHHE TEIUIONPOBOAHOCTH. TeIIOMPOBOAHOCTh OJHO-
CJIOMHOW M MHOTOCJIOMHON CTEHOK. 3aKOH HECTAI[MOHAPHOW TEIUIONPOBOIHOCTH.
Kpurepuu TemioBoro nogobust buo, ®ypne u 6e3pazmepHas Temreparypa.

MeTtonpl pacuera HeCTaIMOHAPHOTO TeruiooOMeHa. KOHBEKTHBHBIN TeTUIO-
oomeH. 3akoH Herotona. [luddepennuansuoe ypaBHEHHE KOHBEKTUBHOTO TETLIO-
oOmena. Kputepuu TemioBoro mogoOust U CBsI3b MEXKIYy HUMH, TETUIOOOMEH TIPH
W3MEHEHUM arperaTHOTO COCTOSHUS KUIKOCTH. Termionepeaaya B KAMSIINX JKUJI-
KOCTSIX U MPU KOHJICHCAIIUH MapOB.

OcHOBHBIC YpaBHEHUS TeIulonepenayun. [[Brxkyias cuia TEII0BbIX MPoIiec-
coB. Brluncnenue cpeiHeil pa3HOCTU TeMmIepaTyp IJd MPSIMOTOKa, TPOTUBOTOKA,
MEePEKPECTHOTO U CMEIIAHHOTO TOKOB TersioHocuTeneil. Koadduiment temiorne-
pelayu u TEPMUYECKHUE COMPOTHUBIICHHUS.



TemnoBoe u3iyueHue, OCHOBHBIC TOHATH. Teron3nydeHue ra3os. Pacyer
JYYUCTOTO TETUIOOOMEHA.

3.2. HarpeBanmue, oxJiaxkaeHue, KOHAEHCAIIMS

3HayeHue TErI000MeHa NP OCYIICCTBICHUM MUIIEBBIX TEXHOJOTHUUECKUX
nporieccoB. [lpenensl NMpUMEHsIEMbIX TEMIIEpATyp U BBIOOP COOTBETCTBYIOIIETO
TEIUIOHOCUTENSL U OXJIAXKJAFOIIEr0 areHTa.

Harpesanue BoasHbiM napom. HarpeBanue tomounsiMu razamu. Harpesa-
HUE MPOMEXKYTOUYHBIMH TETUIOHOCUTENAMU. HarpeBaHne 3J€KTpUUECKUM TOKOM.

OxnaxkneHue BOJIOM, BO3AYyXOM M JbAOM. KOHJIEHCalus: NOBEPXHOCTHAS U
CMEILIEHUS.

Turel KOHIEHCATOPOB, MPUMEHSAEMBIX B MUIIEBOW MPOMBINUIEHHOCTH. Pac-
YeT MOBEPXHOCTHOTO KOHJEHCATOpa, KOHACHCATOPOB CMEIIeHUs (IPSIMOTOYHBIX U
MPOTUBOTOYHBIX). OCOOCHHOCTH pacyeTa KOHAECHCATOPOB CYOIMMAIIMOHHBIX yCTa-
HOBOK.

3.3 TensiooOMeHHAas1 anmaparypa

OCHOBHBIC PUHIUIIBI KJIAaCCU(PUKAIIMKU TEITNIOOOMEHHBIX armaparoB. Peky-
NepaTUBHBIC, PEr€HEPATUBHBIC U KOHTAKTHBIC TETNIOOOMEHHUKHU. XapaKTepUCTUKA
TEIUIOHOCUTEJIEH U OCHOBHBIX TUIOB TEIJIOOOMEHHBIX aIllapaToB.

TennooOMeHHUKH: Ta30BbIe, APOBbIC, BOISHBIE C MPUMEHEHHEM BBICOKO-
KUISIIIUX TEIUIOHOCHUTEIIEH, C UCIIOJIb30BAaHUEM 3JIEKTPOSIHEPTHH, OCHOBHBIE THIIbI
Ter1000MeHHUKOB. OCHOBBI pacueTa TeII000MEHHBIX anmnapaTtoB. MarepuaibHbINA
U TerioBor pacuer. Onpezenenne Kod(PPUIMEHTOB TEIUIONEpeaaud B TEII000-
MEHHBIX ammaparax, BRIOOP CKOPOCTH PabOYMX TeJ, ONPEACIICHHE TEPMUUYECKHUX
cCOnpoTUBJIEHUN U T.A. OnpeneneHue cpelHel pa3HOCTH TEMITEpATyp MPU KOHAECH-
calliy, UCTIAPEHUH U KUTIEHUU, CPEAHSS Pa3HOCTh TeMIepaTyp MpH NpsIMOM TOKE,
MPOTUBOTOKE, CMEIIAHHOM TOKE. [ MApaBIMYECKUA U MEXaHUYECKUH pacyeT Teml-
JOOOMEHHOT0 anmnapara. JHepreTuyeckud U skcepretu- yeckuid KIIJ[ temo-
oOMmeHHoOro anmnapata. [yt uHTeHcuduKauu nNpoeccoB TEmI000MeHa U TOBBI-
HICHUE TEXHUKO-D)KOHOMUYECKUX MTOKA3ATEIECH.

TernmoBasi U30JISIUS, XapaKTEPUCTUKA TETUIOBBIX M3OJSIIUOHHBIX MaTepua-
JIOB U pacueT U30JSLHUH. DIEKTPOPU3NUIECKIE METOABI 0OPAOOTKH MHUIIEBBIX MPO-
JYKTOB - HArpeB B AJIEKTPOMArHUTHOM TOJIEe - HHppaKpacHoe o0ayueHue, Bo3aei-
ctBue nosis BY u CBY, koMOMHUPOBaHHBIE METO/IBI.

3.4 BoinapuBaHue U BbINIAPHbIE ANINIAPATHI

IIppuMeHeHne mpPOLECCOB BBINAPUBAHUA B IHUIIEBOW IMPOMBIIUIEHHOCTH.
Teopernueckre OCHOBBI BhiapuBaHusa. PU3NUECKUE CBOMCTBA PAaCTBOPOB U U3MeE-
HEHHE UX B Ipoliecce BbllapuBaHus. OHOKOPITyCHas BbIIapHas yCTaHOBKa. Ma-
TEpUAIIBHBIA W TEIUIOBOM pacyeT. BelmapuBaHue B Bakyyme U IOJ JIaBJICHUEM.
MHorokopmycHas BelllapHasi yCTaHOBKA, €€ YCTPOUCTBO U IIPUHIIUII JEUCTBHUS.

Cxema pa®OThl MHOTOKOPITYCHOM BbINapku. CamoucnapeHue B MpsSMOTOY-
HOM BBIIIAPHOW YCTaHOBKE. Pacuer MHOIOKOpPIIYyCHOM BBIIAPHOW YCTAHOBKH.
Onpenenenue TeMIeparypsl KUIITYEHHUST pacTBOPA, TEMIIEPATYPHBIE TOTEPU B BbI-



NapHON yCTaHOBKE, pacyeT pacxoja IPerollero napa, pacuer koadpduinuenTa Ter-
JIOTIEPEIavd B BBINAPHBIX YCTAHOBKAX C YYETOM IE€penaja TEMIEPATyp HA IUICHKE
KOHJIEHCATa, pacyeT MOBEPXHOCTH HAarpeBa. BIOOp unciia KOpImycoB.

OCHOBHBIE TEXHUKO-3KOHOMUYECKHE XAPAKTEPUCTUKHU BBHIMTAPHON YCTAHOB-
k. OCHOBHBIE THUIIbI BBIMAPHBIX anmnapaToB. BeimapuBanue B TOHKOI ieHke. Me-
TOJIbI TIOBBIIICHUSI CKOPOCTH LHUPKYJISIIUU. BeImapHble anmapartsl ¢ TPUHYAUTEIIb-
HOW LIMPKYJISLUEN pacTBOpa. BelmapuBaHue ¢ TEIIOBBIM HAacocoM. llyTu moBbI-
HIEHUS TEXHUKO-YKOHOMUYECKHUX MMOKA3aTeNIe BhIIAPHBIX YCTAHOBOK.

Paznen 4. MaccooOMeHHBbIE TPOLECCHI
4.1 MaccooOMeHHbIe MPOLecChl B MUIEBOH MPOMBIIIJIEHHOCTH

OcHoOBBI Teopuu MaccoobmeHa. Mexanusm maccooomeHa. MaccooOMeH B
TEXHOJIOTMYECKHX MpOoIeccax MUIIEBbIX MPOU3BOICTB. MacconepeHoc B MUIIEBbIX
MPOIYKTaX M MaTepuajax.

[TumeBbie TPOIYKTHI KaK MHOTOKOMIIOHEHTHBIC W MHOTO(ha3HbIC CHCTEMBI.
[Ipumenenue npaBuiia a3 a1 aHaim3a mpoieccoB MaccoooMena. Koaddurmen-
TBl MaccooOMeHa u mMacconepenaaun. Koaduimuent MmacconepeHoca u ABMKYIIHE
cuibl poniecca. Kunernueckue ko3P hUIMEHTH B YpaBHEHUSIX MAaCCOMIEPEHOCA.

HuddepennnanbHoe ypaBHEHHE MAacCONEPEHOCa M €T0 KPaeBble YCIOBHS.
OOmmii Bua peuieHust ypaBHeHus. [lonoOue TemioBbIX U MacCOOOMEHHBIX MPO-
neccoB. Juddy3nonnsiii u Mossipabiil iepenoc. Konnenrpannonnas nuddysus u
tepmonuddysus. Juarpamma paBHoBecus. OCOOCHHOCTH MEpPEeHOCAa B CHCTEMAX:
TBEPJIO€ TEJO — >KUIKOCTh; TBEPAOE TEJIO — ra3; XKUIKOCTh - XKUIAKOCTh. CoBpe-
MEHHBIE METO/]Ibl HHTEHCU(UKAIIMK MacCOOOMEHa.

4.2 CopOuiuOHHbBIE MPOLECCHI U ANNAPATHI

[Ipomecc abcopOuMK W TMPUMEHEHHE €ro B MUIIEBOM MPOMBIIUICHHOCTH.
Heunsorepmuueckas abcopO1Msi, MHOTOKOMIIOHEHTHas1 abcopOuus. [Iponeccsl
asIcopOIMu ¥ IPUMEHEHHE WX B MUIIEBON MPOMBIIIIIEHHOCTH.

N3otepmbl copbumu u aecopoimu. Metona rpaduyeckoro pacuera, copoiu-
OHHBIX TporeccoB. OCHOBHBIE TUIIBI a0COPOEPOB U aJCOPOEPOB, XapaAKTEPUCTUKA
anmapaToB, MPUMEHSEMbIX B MUIIEBOM MPOMBIIUICHHOCTH. Pereneparius morjioTu-
teneil. [lytu nnTeHcudukanmm copOMOHHBIX TPOLIECCOB.

4.3 JKCTparupoBaHue M IKCTPAKTOPHI

[Ipoueccel 3KCTpaKIMU B MUILEBOM MPOMBIIUIEHHOCTH. MeXaHu3M 3KCTpak-
UM B CHUCTEME TBEPAOE TeNO - >KUIKOCTh. ud¢y3noHHass Teopusi 3KCTPaKIIHH.
Marematnyeckoe ommcanue mporecca dKcTpakiuu. Kosdduimentsl BHeNTHENR U
BHyTpeHHEH quddy3un 1 MeToabl ux onpeneneHus. Biusane tepmoaudys3um Ha
MPOIIECC AKCTpakUMKU. KOHCTPpYKIMS SKCTPAKTOPOB M METOIBI pacyera, MaTepH-
aJIbHBIN U TETMJI0OBOWOAIaHChI, ONIPEIeIEHUE OCHOBHBIX pa3MepoB anmnaparoB. [lyTtu
MOBBIIEHUS TEXHUKO-D)KOHOMUYECKUX MMOKA3ATENEN SKCTPAKTOPOB.

4.4 OCHOBBI BJIATOKHHETHKH
[IpuMeHeHue ypaBHEHHI MacCOOOMEHa K MEPEHOCY BJard BHYTPU MaTepua-



na. CrallMOHapHOE M HECTAllMOHAPHOE IoJie BiarocoiepkaHus. @opMbl CBSI3U €
MaTepuaioM, UX (U3NKO-XUMUYECKHE U DHEPreTHUYCCKHE XapPaKTEPUCTHKU. AJl-
COpOITMOHHAS, KaTWJUTAPHAS U SHTPOITUHHAS CBSI3U.

KosdpdbunmenT nuddy3un Brarn B MaTepralie U €ro 3aBUCHMOCTD OT BIIaXK-
HOCTHU M TeMIepaTyphl. SIBlieHHe TepMOBIAroNpOBOIHOCTH, €ro (hU3nYecKas Cyul-
HOCTh W MareMmarmdeckoe omnucanue. [lyTu WHTeHCHpUKAMU TEpeHoca BIIaru
BHYTpPH MaTepuaa.

4.5 Ilpouecchl CYHIKH M CYIIUJIbHbIE YCTAHOBKU

[Ipotiecchl CymiKd B MHUIIEBOM MPOMBIIUIEHHOCTH. OCHOBHBIE TPOOJIEMBI
TEOPUU U TEXHUKU CyIIKU. COBpPEMEHHBIN 3Tall pa3BUTUA HaykH O cymike. Cylika
KaK Tpoluecc pasaeneHus ¢as3 B yCIOBUSX B3aUMOJICHCTBUS BHEIIHUX U BHYTPEH-
HUX Tosield. Meronpl 00€3BOKMBAaHWS M TNPUMEHEHHE HX B 3aBHUCHUMOCTU OT
CBOMCTB NPOJIYKTA U SHEPTUU CBSI3H BJIarv C MaTEPUATIOM.

[TapameTpsl BraxHoro Bozayxa. J-X auarpamma. OCHOBBI CTaTUKH CYIIKH:
aHaJau3 U30TEPMBbI COPOIUU U JAeCOPOIUM, PABHOBECHASI BJIAXKHOCTb, THAPOCKOTH-
yeckasi BJIAXKHOCTb, THCTEPE3UC COpOIMHU M JecOpOlMH W €ro MpaKTHYECKOe

3HAYEHHE, TEPMOJNHAMUYECKNE XAPAKTEPUCTUKH BIIAKHOTO MAaTepHUaia.

OCHOBBI KMHETUKU CYIIKU. KpuBbIE CYIIKH, CKOPOCTh CYIIKH U TEMIIEpaA-
TYpHBIE KpUBbIE. XapAKTEPUCTUKA OTACJIBHBIX MEPUOAOB MPOLECCA CYIIKU. Y pPaB-
HEHMS KPUBBIX CYIIKH ISl IEPBOTO ¥ BTOPOTO NEPUOA.

KpaeBble ycioBusi 1 Metoauka peuieHud nuddepeHImaibHOro ypaBHEHUs
BJIArONPOBOJIHOCTH JJIsE BTOpOTo nepuojaa cymku. KoaduimeHT cyku u MeToab
€ro OINPENEIICHUs, KHHETUYECKUN pacueT IPOLECCa CYILIKHU.

HN3MeHeHne CTPYKTypPHO-MEXaHUYECKUX CBOMCTB MAaTE€pUalOB B IIPOLECCE
cymku. Metopl 000CHOBaHUS ONTUMAIBHOTO PEKUMA MTPOLIECCOB CYIIIKH.

OCHOBBI MHEHEPHOT'O pacyeTa CYIMJIbHBIX YCTaHOBOK. TepMOauHaMHUye-
CKMH aHanu3 CywKku B J-X aumarpaMme, MOCTPOCHHUE B HEM MPOLIECCOB, MPOUCXO-
JAIIMX B Kajopudepe U CymmibHOM kaMmepe. BapuaHThl CyIIMIIBHOTO TMpoIecca,
WX aHaJIUTHYeCKui U rpadoanHanuthueckuii pacuer. DHepreruueckuii KIIJ[ cy-
LIUJIBHON YCTAHOBKH.

HoBble MeTobI Cyliku, ux (pu3nyeckasi CylHOCTh: KOHBEKTHUBHAS CYIIIKA B
MICEBJI00XKUKEHHOM, KUIISIEM, (DOHTAHUPYIOIIEM, BUXPEBOM CJIO€ U BO B3BEIIICH-
HOM COCTOSIHUHU, CyIIKa MH(GPAKPACHBIMU JIydaMHU, CYIIKa B JIEKTPUUYECKOM TOJIe
BBICOKOM W CBEPXBBICOKOW YacTOThI, KOMOMHUPOBAHHBIE METOJbI CYIIKH, TEHO-
CyIlIKa, CyIIKa cyOnumaIrued, akyctuueckas cyimika. KOHTakTHBINM BIarooOMeH.
Onenka 5SKOHOMHYECKOW dS(PPEKTUBHOCTH ¥ TYTH TOBBIIICHUS TEXHHUKO-
HPKOHOMHYECKUX TOKa3aTeliel CYIMUIbHBIX YCTaHOBOK. OCOOEHHOCTH CYIIKH B
KOHJAULUOHUPYEMBIX TOMEILICHUSIX.

4.6 IIpouecchl NEPErOHKM U NMEPEroOHHbIE annaparbl
[TonsiTue o mpouecce nUCTUILIAIMEU. JlnarpaMMel (ha3oBOro paBHOBECHUS IS
OMHApHBIX ¥ MHOTOKOMITOHEHTHBIX cMecei. [Iporiecchl neperonku u pexruduka-
MU B NMUILIEBON MPOMBIIIIEHHOCTH. OCHOBBI Teopun neperoHku. Knaccudukarms
pa3lieIeHHBIX CMecel, OCHOBHBIE 3aKOHBI IEPETOHKH.
Knaccudukanus npoueccoB NEperoHKy U C1adoCTH UX MPUMEHEHUS. Y CIIO-



BUsl pa3/elICeHUus B3aMOPACTBOPHUMBIX KOMIIOHEHTOB, YACTUYHO PACTBOPHMBIX U
HepacTBOpUMBIX. ClI0KHAsI IEpEeroHKa: MHOTOKYOOBBIE anmapathl; KOJIOHHBIE all-
napatel. OcoOeHHOCTH TIporiecca pekTuduKauu. Pektudukanus OWHAPHBIX CMe-
ceil - uaeanbHBIX, pEANbHbBIX, a3eTPOMHBIX. DKCTpaKTHUBHAs pekTudukanus. [Ipo-
LIECCHI, MPOTEKAIOIINE HA TapEJIKax, HACAJOYHbIE KOJIOHHBI, INIEHOYHBIE KOJIOHHBI,
POTallMOHHBIE anapaThl.

[Tonarue o KIIJI Tapenbuaroro anmapara, 5KBUBAJIEHTHOU BBICOTE, EANHULIC
nepeHoca. IlyTu moBbIlIEHUS] TEXHUKO-9KOHOMUYECKUX TOKa3aTellel peKTu(uka-
UOHHBIX amnmnaparoB. [loHATHEe 0 peKTU(]UKAIIMM MHOTOKOMIIOHEHTHBIX CMECEH.
MoutekynsipHas AUCTHILIALUA.

4.7 Kpucrajuiuzanus

[Iponecchl KpUCTAIIM3alM B MUIIEBOM MPOMBIINUICHHOCTH. OCHOBBI TEO-
pUH KpUCTAIIM3AalUK U3 pacTBOpoB. KpuBbie paBHOBECHS ISl IPOLIECCA KPUCTAII-
JW3alnN. 3apOKICHUE KPUCTAJIIOB.

Kuneruka npouecca kpuctaimuszanui. Metoasl kpuctamumsanuu. Kpucrani-
JW3alus B MPOLECCE 3aMOPAKUBAHUS, OCHOBHBIE 3aKOHOMEPHOCTH. THIIBI anmnapa-
TOB U1 KPUCTAJUIM3AIMU: BaKyyM ammaparbl; MEIIAJIKA-KPUCTALUIN3ATOPEl. Ma-
TEPUAIBHBIA U TEIJIOBOM pacyeT KPUCTAILIM3ATOPOB. [lyTH MOBBIIEHNUS] TEXHUKO-
AKOHOMHUYECKHUX TMMOKA3aTENEN KPUCTAIIIN3ATOPOB.

Pa3nen 5. Mexanuveckue nmpouecchbl
5.1 npouecchl U3MeJIbYEHUS
[IpuMeHeHnE TPOLIECCOB MU3MENBUYCHHS B MUILIEBOW TE€XHOJIOruU. Teoperu-
YecKMe OCHOBBI Tipoliecca napobsenus - paboter II.A. PebGungepa, Kuka-
Kuprninuesa, Puttunrepa, C.H. Kypxosa u ap. Knaccuduxarust MeTo10B N3MeIb-
yeHus. Tunsl JpoOMIbHBIX yCTaHOBOK. CxeMa pacyeTa, IpoOUIOK.

5.2 CopTupoBaHue
CopTupoBaHue B MPOIIECCaX MUIIEBHIX MPOU3BOACTB. OCHOBBI TEOPUU CHUTO-
BOTO aHaiu3a. THIIBI anmapaToB ISl COPTUPOBAHUS U OUUCTKH.

5.3 IIpeccoBanue
[Ipotiecchl mpeccoBaHusT B MHUIIEBOM MPOMBIITUIEHHOCTH. OCHOBBI TEOPUU
00pabOTKH MUINEBBIX MPOAYKTOB AaBieHueM. OTKaThe KUIKOCTH, POPMUPOBAHUE
MUIIEBBIX MPOYKTOB, OpUKETHUPOBAaHKUE. THUIBI YCTAHOBOK JUIsl 00pabOTKU JaBlie-
HueM. [Ipeccol 1yt 06e3BoKMBaHMs, POPMOBKH, OPUKETUPOBAHUSI.

5.4 Cmenienue
CwMmelieHre B MUINEBOM MPOMBIIUICHHOCTH. CMEIIeHWEe ChIyYrX M TUTaCTH-
KOBBIX MaTeprajioB. THITBI anmapaToB, MPUMEHSICMBIX JIJIST CMEIICHUS.

5. O6pa3oBaresibHbIE TEXHOJIOTUU
B xone peanuzarnuu maHHOW 00pa30BaTeIbHONW MPOTPaMMbl UCIIOIB3YIOTCS
MHHOBAIMOHHBIE 00pa30BaTENIbHbIE TEXHOJOTUU COCTABJISIONIME OMNPENEICHHYIO



JTUAAKTHYECKYIO CUCTEMY, HAIlpaBJICHHYIO Ha (opMHUpoBaHUE OOBEKTUBHOW OIICH-
KM OIACHBIX COOBITHH M oOecreurBaroIpe 00pa3oBaTelbHbIC TOTPEOHOCTH KaxK-
JIOTO yYaIllerocs B COOTBETCTBUH C €TI0 HHAUBHIYaIbHBIMA OCOOCHHOCTSIMH.

JI71s1 TOr0 MCIIOIB3YIOTCS KaK TPAJUIMOHHBIC, TaK U HHTCPAKTUBHBIC METO-
JIbl OOyYeHHMS Ha OCHOBE HHTErpallid KOMIICTCHTHOCTHOTO M JHUYHOCTHO-
OpPHEHTHUPOBAHHOTO TIOAXOJIOB C DJJEMEHTAMH TPaJAMIIMOHHOTO JICKIIMOHHO-
CEMUHAPCKOTO W KBA3UMPOPECCHOHATBHOTO 00yUEHHUS C UCIIOIh30BAHUEM HHTEP-
aKTUBHBIX (POPM MPOBEICHUS 3aHATHH, MCCIICTIOBATEIBCKON MPOCKTHON JIEATCIIhb-
HOCTH M MYJIbTUMEIUNHBIX yIeOHBIX MaTCPHAJIOB.

Buj yueOHBIX 3aHATUI O06pa3oBaresbHbIE TEXHOJIOTHH
BU3yalbHAs JEMOHCTpAalMs MaTepHuaja - INpe3eHTalus C Hc-
Jlexuuun HOJIb30BAaHUEM CPEJCTB MYJIBTHMEANA, U C MOCIEAYIOIUM 00-

CYXKACHUEM MaTCpuaJia

MPOBEICHUE PACUETOB W PEIICHHE 3aJa4 HAMpaBJICHHBIX Ha
(dbopMUpOBaHHE KOHKPETHBIX MPEICTaBICHUA O TMOpPSAKE opra-
HU3AIMM MOHUTOPHHTA, MPEIOTBPAIICHUH U 3alIUTE OT OMAaCHO-
cTeil TexHocdepsl

HpaKTI/I‘leCKI/IC 3aHATHA

Hcnonp30BaHne Kak TPaJAWIUOHHBIX (opM OOydYeHHs, TaK H

CamocrositenpHas pabora
HOArOTOBKA peepaTUBHBIX PadoT

6. @OH1 OLIEHOYHBIX CPEACTB TUCHUILJIMHBI (MOIYJISA)
6.1. IlacnopT (poHIA OLIEHOYHBIX CPEACTB MO IUCUMUILINHE

[Ipouecchl ¥ anmnapaTkl

(HaMMEHOBAHUE TUCITUTUINHBI)

Ne Kontpommpyemsie Kon O1neHOYHOE CPEJICTBO
n/n paszensl (TeMbl) KOHTPOJIUPYEMOMN HAMMEHOBAMME | KOM-BO
JUCITUTLIMHBI KOMIICTCHITUH
TecToBbie 40
3aaHus
1 Paznen 1. OcHOBHBIE 3aKOHBI VYK-1, OIIK-1, TeMmspl 5
TEXHOJIOTHYECKHX TTPOIECCOB. ITK-6 pedeparon
Bomnpocsr qis 15
3adera
TecToBnIe 40
3agaHus
2 | Pasmen 2. I'mppoMexaHMYeCKHe YK-1, OIIK-1, Temer 5
ITK-6 pedeparon
MIPOILIECCHI
Bomnpocsr st
15
3adera
TecToBnIe 40
3aganus
VK-1, OIIK-1, TeMbr
3 Paznen 3. TemoBsle poriecch K-6 pedepatos 5
Bomnpocs qist 20
3adera
4 | Pasgen 4. MaccooOMeHHbBIE VK-1, OIIK-1, TecToBnie 40




MPOIIECChHI T1IK-6 3agaHus
Tembl
5
pedeparon
Bomnpocsr qis 20
3adeTa
TecToBbIC 40
3aganus
Paznen 5. Mexanuyeckue mpo- VK-1, OIIK-1, Temel
5
LIECCHI [1K-6 pedepaToB
Bomnpocs qist 15
3a4deTa

6.2. IlepeyeHb BONPOCOB /JIsl IK3aMeHa (3a4eTa)
Pazzen 1. OCHOBHBIE 3aKOHBI TEXHOJIOTUYECKHUX MTPOLIECCOB.

(YK-1, OIIK-1, TTIK-6)

. YerpoiictBo M pab0Ta OCHOBHBIX THUIIOB JPOOMIIOK.

. OcaxaeHue B IEHTPOOSIKHOM IT0JIE.

. Mamussl, paboTaroIue 1Mo IPUHITAITY TPOKATKH.

. YCTpoHCTBO U paboTa MapoBOi MEJIbHUIIBI.

. OTCTOMHUKH IEPUOINYECKOTO AEHUCTBHUS.

. Knaccudukanus cymmiox.

. Cuta. Marepuan u crnocoObl H3rOTOBJICHUS.

. OTCTOMHUKH HENPEPBIBHOTO IEVICTBHS.

. DKCTparupoBaHuE U3 TBEPJIBIX TEJ U U3 KUJIKOCTEH.

10.ITpou3BOANTENBHOCTD BaJIbIIEBON APOOMIIKH.

11.Metonpl pa3aeneHusi HEOJHOPOIHBIX CHCTEM.

12.Cymika. CriocoObl yianeHus BIar.

13.YcTporicTBo 1 paboTa BaibIIEBOM APOOUIIKH.

14.CycnieH3usi. OMynbcHs, MbUTL U IbIM. X cocTaBHBIE YacTH.

15.Ancop6ius. Onpenenenue. Annapatsl s a7COPOLIUH.

O©OoO~NOoO UL~ WN -

Pasnen 2. 'mapomexanndeckue nporecchl. (YK-1, OIIK-1, TTK-6)
16.Mexanudeckue nporecchl. MizmenpueHue, Ipo0aeHue, pe3aHue.
17.Tumbl HacOCOB.
18.Audpdysus. [ABmxyrnas cuiia 3TOTo mporiecca.
19.Knaccuduxkarus crmoco0oB ApoOICHHUS.
20.A6cop6musa. Onpenenenue. Koncrpykius abcopOSHTOB.
21.TToHsATHE HEOTHOPOIHBIX CUCTEM, UX KacCUpUKAITHS.
22.CTpyu )XUIKOCTH U UX BO3JICHCTBUE HA CTEHKH COCY/Ia.
23.YT0 OTHOCAT K MacCOOOMEHHBIM IIporieccam?

24 MeTtoapl COPTUPOBAHUS CHIMTYYUX MATEPUATIOB.

25.3aK0HBI COXpaHEHUS MAacChl M dHepruu. Ux onpeneneHue.
26.1ToBepxHOCTHOE HATSHKEHUE, KATUJISIPHOCTD, BA3KOCTb.
27.CxeMbl HalpaBJICHUs] B3aUMOCHCTBYIOIINX MTOTOKOB.
28.YUTo noHumaeTcs 1moji cioBom "ammapat"?

29.0cHOBHI THIpaBIUKA. OCHOBHBIC TIOHSTHS M ONIPEICIICHUS.




30.Crioco06b! OXIaXACHUS U 3aMOPAKUBAHUS.

Pasnen 3. Terossie nmporecchl. (YK-1, OIIK-1, TTK-6)

31.Kakue nporieccbl OTHOCSTCS K TETJIOBBIM?
32.ITaeBMaTHYeCcKOE TIEpeMeIUBaHue. Y CTPOMCTBO U padoTa.
33.1Ipeccyrontue (OpUKETUPOBOYHBIE) MAIITHHEI.
34.Kakue mpo1iecchl OTHOCSTCS K MAaCCOOOMEHHBIM?
35.Knaccudukarius anmaparoB JJis IepEeMEIIUBaHNUS.
36.0OCHOBBI ITPOLIECCOB OXJIAXKACHUS U 3aMOPAKUBAHUS.
37.Kakue yeThipe rpymnmbsl IpoLeccoB paccMarpuBaroTesi B kKypee «lIporec-

Chl M anmapaThl MUIIEBBIX POU3BOACTB"?
38.YcrpoiicTBO 1 paboTa JOMACTHBIX MEIIAJIOK.
39.Tunsl TEIIO0OOMEHHBIX ammapaToB. VX cxembl.
40.MeTo1bI MOACTUPOBAHUSI.
41.Pa3zaeneHue HEOAHOPOAHBIX CUCTEM. MexaHUYEeCKHE MPOLIECCHI.
42.Bp100p KOHCTPYKIIUH TETIJIOOOMEHHBIX alnapaToB.
43.0OCHOBHBIE TTOJIOKEHUS HAYKH O MIPOIeccax U amnmaparax.
44 Teopus puIbTpOBAHUS C OOPA30BAHUEM OCAJIKA.
45.Kpucrammumzanus 1 pactBopeHue. OCHOBHBIE CBEJICHHUS.

Pasnen 4. Maccooomennsie mporeccsl (YK-1, OINIK-1, ITK-6).
46.uknonsl. [Tpunnun aeiictBusa. Ad6copouus. MarepuanbHbiid 6anaHc ab-
copOLuH.
47 .Matepuansl 11 U3TOTOBJICHHUS alllapaToB. MeTasibl.
48.0caxieHue B rpaBUTAIIMOHHOM T10JI€ (OTCTauBaHuUE).
49. TyHHETbHBIC CYIITHIIKH.
50.0OcHOBHBIC TTpaBUIa MOJICTUPOBAHHUS.
51.KuneTuka epMEeHTALIMOHHBIX MPOIIECCOB
52.1enTtpobexnoe GunpTpoBanue. Ero mexanusm.
53.Knaccudukanmsi MacCOOOMEHHBIX IPOIIECCOB IO CIOCO0Y B3aMMOJICH-
cTBus ¢a3.
54.CnoxHas neperonka (pexktudukaius). MHOroKyOOBBI€ anmapaThl .
55.Paznenenue no hopme yacTuil.
56.Knaccudukanus anmapatoB 11t GUIBTPOBAHUS.
5/ .IIpouecc neperonku. [Ipocrast meperoxka.
58.3akoHomepHOCTH (DUmbTpoBaHUS 6€3 00pa30BaHUS OCAIKA.
59.MaccooOMeHHBIE TTPOIIECCHI.
60.['mapaBnuyeckue MPOIecChl TSl OTACICHHUS )KUIKOCTH.

Pasnen 5. Mexanunueckue mpoueccel (YK-1, OITK-1, ITIK-6).
61.Cymka. Crnoco6s1 06e3B0xkuBanus. O01as XapaKTepucTrKa.
62.Kpucramnuzamus u pactBopeHue. CylnHOCTb MPOIECCOB.
63.YcnoBus kpucTamiM3auy U paCTBOPEHHUS.
64.11lepememuBanue. JlonactHele, mponesiepHble U TypOUHHBIE MEIIATIKH.



65.TermiooOMeHHUKY ¢ pyOallikaMu, KOKyXOTpyOHBIE.

66.Crioco0nr kpuctaumsanui. OCHOBHBIE TOHSTHS TEOPUU KPHUCTAIIN3a-

I1uH.

67.Conepxanue kypca "[Iporieccsl n anmapaThl MUIIEBBIX POU3BOACTB'".
68.3nauenue nporecca Cymku. Buibl BlaxxHbIX MaTepHaioB.
69.0OcHOBHBIE TEOPUH PACTBOPEHUSI.

70.Ipo6nenue. Knaccudukamnus cmocod6oB 1poOiaeHuMs.
71.OTCTOWHUKH HEMPEPHIBHOTO JACHCTBHS.
72.Kounencamnus. OO1ne cBeaeHUS.
73.CoptupoBanue. [IpocenBanue, cura.

74.DunprpoBanue. Tumnsl GUILTPOBATLHBIX MPOIECCOB.

75.Ancop6ius. OCHOBHBIE CBEJICHHUS.

6.3. llIkaj1a OLICHOYHBIX CPEACTB

YposHu chopmupo-
BaHHOCTH KOMIIe-
TEHIUHU

Kpurepuu onenuBanus

OueHouHbIE cpe-
CTBa
(K01-BO O6aAIIIOB)

IIponBuHyTHIN
(75 -100 GamnnoB)
«3aUTEHO»

3HAeT — TEOPETHYECKHE OCHOBBI MPUPOJIO-
MOJIb30BAHUSI U OXpaHbl OKPYXKAIOMICH Cpemsl;
MPUPOAHBIE PECYPCHl H MX KIaCCHU(PHUKALMIO, 3HA-
YeHHe, CTPOCHUE, COCTaB M CBOHCTBA aTMOC(EPHI;
TIOCJIC/ICTBHS 3arps3HEHUS] aTMOC(hepsl;, 1 HOPMHU-
pOBaHME 3arpsi3HEHUsI aTMOC(HEpPHOTO BO3IYXa,
BIIMSHHUE YEJIOBEKAa Ha KPYTOBOPOT BOBI; 3arpsi3-
HEHHUE BOJIBI, TOYBHI M €T0 TIOCIIEICTBUS; OXpaHa U
palMoHaIbHOE UCTIONB30BaHUE BOJHBIX O0OBEKTOB,
MOYBBI, PACTUTEIBHOTO M KUBOTHOTO MHUPA; TJIO-
OaspHBIE TIPOOTIEMBI

OKPY’Kalllled NPUPOJHON Cpenbl; OCHOBBI
9KOHOMHKH TIPUPOJOIONIB30BAHUS W PHIYAru
YIpaBJIEHHUS TPHPOIONIONH30BAHUEM M OXPaHOMN
OKpY’KaloIleH Cpeibl;

yMeeT - CaMOCTOSATEIBbHO aHAIU3UPOBATH U
OLICHUTHb BO3ICHCTBUS HAa OKPYXKAIOLIYIO Cpexy
COBPEMEHHBIMH METOJIAMH HCCIIEIOBAaHHUH; 00b-
SICHUTD MTOHSTHE KOHIICTII[H 9KOJIOr0-
SKOHOMHYECKOTO Pa3BUTHSI, MPUMEHSTh Ha IMPaK-
THKe 0a30BbIC U TEOPETHYECKHE 3HAHMS B cepe
TPUPOIOOXPAHHON JIESITEIILHOCTH;
BJajleeT — METOJUKOH pacueTa HOPMAaTHUBOB Ka-
YecTBa OKPYXaoLed cpepl; MEeTOIaMH XHUMUYe-
CKOT'0 aHaNK3a, a TaKke METOAaMHU 0TOOpa U aHa-
nmu3a Tpo0; OCHOBHBIMH METOJMKAMH OIICHKU
9KOJIOTHYECKOTO COCTOSIHUSI BOJBI, BO3/AyXa U
MOYB; HaBbIKAMH 00pabOTKH 3KCIIEPUMEHTAIBHBIX
JAHHBIX U O(OpMIICHUS Pe3yJbTaTOB UCCIEN0Ba-
HU.

TECTOBBIC 3aaHUS
(32-40 GamnoB);
pedepar
(5-10 6amoB);
BOIIPOCHI K 3a4eTy
(38-50 6aoB)

bazosrIit
(50 -74 6anna)
«3a4TEHO»

3HAaeT — OCHOBBI OXPaHbl OKpYy>Karomieil cpe-
JIbl U PAIMOHAIIEHOTO IIPUPOI0NOIb30BAHMS;

KIIaCCH(UKAIHIO MTPUPOJHBIX PECYPCOB; IIIO-
OaybHBIC MPOOJIEMBI OKPYXKAIOIIEH CpPEBI; CIIOCO-
OBl OXpaHbBI MPHUPOJLI M TPEJOTBPAIICHUS Hera-
TUBHOT'O aHTPOIIOTCHHOI'O BO3JICI\/’ICTBI/I$I Ha OKpy-

TECTOBBIC 3aaHUS
(22-32 6annoB);
pedepat
(3-6 6amoB);
BOITPOCHI K 3a4eTy




KAIOIIYI0 CPEAy U YeJIOBEeKa;
yMeeT - BECTH NPAKTHUECKYIO AEATEIbHOCTD;

paboraTe ¢ nuTEpaTypoil U MH()OPMAIMOHHBIMU

CHCTEMaMH C LIENbI0 NOTy4YeHUs nHPOpMaLny;

cobmpath, 00pabaTeIBaTh, aHAIM3UPOBATH H
MPE/ICTABIATE MOJTYYCHHBIE HKCIIEPUMEHTATbHBIC
JaHHBbIC; TPUMEHUTh TEOPETUYECKUE 3HAHUS Ha
MIPaKTHKE;

BJIaJleeT - METOJaMH KOHTPOJIS 3arps3HSIO-
LIMX BEUICCTB B OKPY’KaIOIIEH cpele; MpaBriaMu
0e30MacHOCTH UM HaBBIKaMH paboTHI B J1abopaTo-
pun;

(25-36 6ayoB)

[Toporosbiii
(35 - 49 6amoB)
«3aUTEHO»

He 3HAeT — OCHOBBI OXpaHBI OKPY’Karomen
Cpelbl, OLEHKH BO3ICHCTBUS Ha OKPYKAIOIIYIO
cpeay, MPaBoOBbIE OCHOBBI MPUPOAOTIONB30BaHHS U
OXpaHbI OKPY’KaroIel cpebl; BUIBI HOPM B HOP-
MaTHBOB KauecTBa OKPYXKAaIOIICH CpENbl; pamuo-
HAJILHOE HCIOJIB30BAaHUE U OXpaHy IPUPOIHBIX
pecypcoB; IpaBOBYIO OCHOBY YIPaBICHHUS MPUPO-
JIOTIOJIE30BaHUEM.

HE€ YMEET - IIOHUMAaTh, U3JlaraTb U KpUTHYC-
CKU aHAM3UPOBaTh 0a30BYI0 WH(GOPMAIUIO B 00-
JACTH OXPaHbl OKPYKAIOIIEH CpPeasl U MPHUPOJIO-
MOJIb30BAHUS; BECTH HCCIIEAOBATEIBCKYIO U MPaK-
TUYCECKYIO OCATCIIbHOCTL, IIPUMCHATL B pa60Te
METOIUKHU HAOJIIOAECHHIL;

He BJjajeeT - MpaBWwiIaMu O€30MaCHOCTH U
HaBBIKaMU pabOoTHI B Ta0OPaTOPHU;

- OCHOBHBIMU METOAMKAMU UCCIICIOBAHU,

TECTOBBIC 3aaHUS
(15-20 6annoB);
pedepar
(2-6 6amna);
BOIIPOCHI K 3a4eTy
(18-23 6amoB)
3a7a4yu
( 8 6amoB)

Huzknii (momopo-
TOBbIN) (KOMIETEH-
st He chOPMHPO-
BaHA)
(0-34 6amna) — «He
3a4TEHOY

3HAeT — TCOPETHYECKUE OCHOBBI MPUPOJIO-
MOJIb30BaHUSI M OXPaHbl OKPYXAaIOIIeH Cpelbl;
MPUPOHBIC PECYPChl M MX KIacCHU(UKAIMIO; 3HA-
YeHHe, CTPOCHHUE, COCTaB U CBOWCTBA aTMoc(epsl;
MOCIIEICTBHS 3arpsi3HEHUs] aTMOChephl; U HOPMH-
pOBaHHE 3arpsi3HEHUsI aTMOC(EpHOro BO3IyXa;
BIIMSTHHE YelIOBEKa Ha KPYrOBOPOT BOJIbI, 3arpsi3-
HEHHE BOJIbI, TOYBBI M €r0 TMOCIIEACTBHUS;, OXpaHa U
PaLOHAIIBHOE HCIIOIb30BAHHE BOTHBIX 0OBEKTOB,
MOYBBI, PACTUTEILHOTO W UBOTHOTO MHpA; TJIO-
OanbHBIE TPOOIEMBI

OKPY’Karolleil NPUPOIHOI Cpeabl; OCHOBBI
OKOHOMHMKH TPUPOJOINOIb30BAHUS M  PbIUaru
yIpaBJIeHHUs MPHUPOIONOIb30BAHUEM M OXPaHOMN
OKpYIKaIOIIeH CpeIbl;

yMeeT - CaMOCTOSATEIIbHO aHAIM3UPOBATH U
OLICHUTh BO3JCHCTBHS Ha OKPYXAIOLIYI0 Cpeiy
COBPEMEHHBIMH METOJIAMH HCCIICIOBAaHUH; 00b-
SCHUTh  TIOHATHE  KOHLENIUH  HKOJOTo-
HKOHOMHYECKOTO Pa3BUTHS; NPUMEHSITh Ha IMpaK-
THKE 0a30BbIe W TEOPETUYECKHE 3HAHHS B cepe
NPUPOIOOXPAHHON JIESITEIILHOCTH;
BJIaJIeeT — METOJAMKOW pacyeTta HOPMATHBOB Ka-
4eCTBa OKPY)KAIOIIEH Cpeibl; METOIAMU XUMUYe-
CKOTO aHaJIN3a, a TaK)Ke METoJlaMH 0TOOpa U aHa-
nu3a 1mpo0; OCHOBHBIMH METOJIUKAMHU OLEHKH
9KOJIOTHYECKOT0 COCTOSIHHSL BOJIbI, BO3IyXa H

TECTOBBIC 33 aHHSI
(0-14 6amnos);
pedepat
(0-5 Gamn);
BOIPOCHI K 3a4ETy
(0-15 6ammoB)




II0YB; HaBBIKaMU 00pabOTKH IKCIIEPUMEHTATHHBIX
JAHHBIX U OQOPMIICHUS PE3yJIbTaTOB HCCIICIOBA-
HUH.

Bce KOMMIIEKTBI OIIEHOYHBIX CPEACTB (KOHTPOJBHO-U3MEPUTENBHBIX MaTe-
pHUajoB), HEOOXOAUMBIX ISl OLICHKH 3HaHWM, YMEHUMN, HABBIKOB U (WJIM) OIbITA Jie-
ATEILHOCTH, XapaKTepU3yIolue dTanbl (OPMUPOBAHKS KOMIIETECHIIUN B Ipoliecce
OCBOCHHMSI AUCIUIUIMHBI (MOIYJs1) TOAPOOHO MPEACTABICHBI B TOKYMEHTE «DOoH/
OLICHOYHBIX CPEACTB AUCHUILIAHBI (MOMYJIS)».

Bce KOMIUIEKTHI OLICHOYHBIX CPEACTB (KOHTPOJIBHO-U3MEPUTEIIbHBIX MaTe-
pHUanoB), HEOOXOJUMBIX JJIsl OLICHKU 3HAHWM, YMEHUH, HABBIKOB U (WJIM) OMbITA Jie-
ATEITLHOCTH, XapaKTePU3YIOIIHe dTanbl (HOPMUPOBAHKS KOMIIETEHITUN B TIPOIIecce
OCBOECHUS JUCIUIUIUHBI (MOYJIs) MOJPOOHO MPEACTaBICHbI B TOKyMeHTe «DOH/I
OILICHOYHBIX CPEJICTB TUCUUILTUHBI (MOIYJIS ).

7. YueOHO-MeTOAMUYECKOE U MH(OPMAITHOHHOE
odecneyeHre JUCHUIIMHBI (MOTYJIs1)
7.1.0cHoBHas yueOHas1 JuTEpaTypa
1. l'opbatrok B. Ilpomecchl M ammapaThl IHIIEBBIX IPOU3BOACTBAM,:
Komoc, 1999.

7.2 lonosiHuTEILHAS Y4eOHAas1 JIUTepaTypa
1. Kapeukunii, I'.JI. «lIpomeccsl u anmaparbl MHILEBOW TEXHOJIOTHH.)
M.:KonocC 2008
2. Hparunes, A.U. , «TexHomornueckrue MaIlvHBl U anmapaThl MAMIEBLIX» M.:
Komoc 1999
3. IMandunos, B.A. «MamuHbl U anmapaThl MUIIEBBIX MPOU3BOJACTB B 2-X
kaurax» M.: Beicur. mk. 2001

4. Bobosuu B.B. «IIpomecchl 1 anmaparsl nepeadoTku 0txon08» M.: ®OPYM
2013

7.3 MeTtoanyeckue yKa3aHHs 10 OCBOEHUIO TMCUMILINHBI
1. Ilep6akos C.IO., AkcenoBckuii A.B. Kynenko B.b., Metonuueckue pe-
KOMEHJIAIIMU JIJIsl CTYJIEHTOB HMH)XEHEPHOTO MHCTUTYTA MO OPraHU3alliid caMOCTO-
ATENLHON pabOThl 10 HANpaBJICHHUSIM OakajgaBpuaTa U MarucTparypbl (IPOTOKO-
JIOM 3acefjaHusl yaeOHO—METOIMYECKOro coBeTa yHuBepcurera Ne 2 «22» okTs0ps
2015 r.) MuaypuHCK
2. Axcenosckuii A.B., lllepbakos C.}FO. Meroanueckue yka3aHusi MO BbI-
TIOJITHCHUIO KOHTPOJIBHOW PabOThI 00YyYaromIuXcs 1O HAIPABJICHHWIO TOJITOTOBKH
20.04.01 — TexnocdepHas 6€30MaCHOCTb TUCHMIUIMHBI «IHHOBAIIMOHHBIE TEXHO-
JOTUM M METOJbl 3allUThl JKOCHUCTEM» (YTBEPKACHO MPOTOKOJIOM 3acelaHus
ydaeOHO—MeToIn4YecKkoro coBera yuuBepcurera Ne 10 ot «26» anpenst 2018 .)
3. AkcenoBckuii A.B., lllep6akor C.}O. YueOHO-MeTOMMUECKUN KOMITJIEKC I10
nucrutinHe «/IHHOBAIIMOHHBIE TEXHOJIOTHH U METOJbI 3alTUTHI SKOCUCTEM) IS



oOyyaromuxcs 1o HanpasieHuro noarotopku 20.04.01 — Texnocdepnas 6e3ormac-
HOCTb. (YTBEPXKAECHO IMPOTOKOJIOM 3aCeIaHusl Y4EOHO—METOANYECKOr0 COBETA YHHU-
Bepcutera Ne 10 ot «26» anpens 2018 r.)

7.4 UndopmanuonHbie H HU(PPOBbIEe TEXHOJOTMU (MPOrpaMMHoe odecrie-
YyeHHe, COBPpeMeHHbIe Mpo(deccHoHaTIbHbIE 0a3bl JaHHBIX H HH(POPMaIlHOHHBbIE

CIIPaBOYHbIE CHCTEMBI)

VYyeOHast nucuuIUIMHA (MOAY/b) IPEIyCMAaTPUBAET OCBOCHNE UH(POPMAIIMOH-
HBIX U HU(POBBIX TeXHOJOTUM. Peanuzanus nudpoBbIX TEXHOJIOTUN B 00pa3oBa-
TEIbHOM IIPOCTPAHCTBE SIBISETCS OJHOM M3 BaKHEHMIIMX Liened oOpa3oBaHus, 1a-
IOLIEN BO3MOXHOCTh Pa3BUBAaTh KOHKYPEHTOCIIOCOOHBIE KayecTBa O0YyYarolIUXcs
KaK OyIyIHX BRICOKOKBATU(UIIMPOBAHHBIX CIEIIHAMCTOB.

[{upoBbie TEXHOIOTHH MPEAYCMATPUBAIOT PA3BUTHE HABBIKOB 3(PPEKTUBHO-
rO pelIeHus 3aja4 NpodeccuoHaIbHOI0, COLUANBHOTO0, INYHOCTHOTO XapaKkTepa ¢
UCIIOJIb30BaHUEM PA3INYHBIX BUIOB KOMMYHHUKAIIMOHHBIX TeXHOJIOTUNA. OCBOCHHE
U POBBIX TEXHOJIOTUN B paMKaxX JaHHOW AMCHIUILUIMHBI (MOIYJIS) OPUEHTHPOBAHO
Ha CIOCOOHOCTH O€30MacHO M HaJuIeKaluM 00pa3oM MoJydaTh JOCTYM, yIpaB-
JSITh, MHTETPUPOBATh, OOMEHUBATHCS, OLIEHUBATh U CO3/IaBaTh MH(OPMAIIUIO C TIO-
MOILBIO [IU(PPOBBIX YCTPOMCTB U CETEBBIX TeXHONOTUH. PopMupoBaHue HudpoBon
KOMIIETEHTHOCTH Mpearnoaraet padoTy ¢ JaHHBIMHU, BJIaJ€HHE MHCTPYMEHTaMU
JUIsL KOMMYHUKAIUH.

7.5 UudopmannonHbie M HU(PPOBbIe TEXHOJOTMH (IPOrpaMMHoOe odecIie-
YyeHHe, COBpeMeHHbIe MpPodeccuoHabHbIe 0a3bl JaHHBIX U HHPOPMALIUOHHBIE
CIIPABOYHbIE CUCTEMBI)

7.5.1 DJIeKTPOHHO-0MOJINOTEYHAS] CUCTEMbI M 0a3bI JAHHBIX

1. OO0 «3bC JIAHb» (https://e.lanbook.ru/) (moroBop Ha Oka3aHue yCIyT
ot 10.03.2020 Ne OB CVY 437/20/25 (CeteBas 21eKTpoHHAast OUOINOTEKA)

2.  DIEeKTpOHHO-OMOJMOTEYHAs  CHCTeMa  M3JaTenbcTBa  «JIaHBY
(https://e.lanbook.ru/) (moroBop Ha Oka3aHWE YCIIYT MO MPEIOCTABICHUIO JOCTyIa
K 25iekTpoHHbIM m3anusaM OO0 «M3natensctBo Jlanb» ot 03.04.2023 Ne 1)

3. ONEeKTPOHHO-0MOIMOTeUHass ~ cucTeMa  u3jarenbctBa  «JlaHb»
(https://e.lanbook.ru/) (moroBop Ha Oka3aHWe YCIYT MO MPEIOCTABICHUIO AOCTyIa
K 351eKTpoHHbIM n3ganusaM OO0 «M3parenscTBo Jlanb» ot 06.04.2023 Ne 2)

4. baza naHHBIX OJEKTPOHHBIX WHGOPMAIMOHHBIX pecypcoB DI'BHY
[MHCXDB (moroBop mo obecnedeHun o JOCTymna K JIEKTPOHHBIM HH(GOPMAIIMOHHBIM
pecypcam ®I'BHY ITHCXb uepe3 tepmunan ynanennoro goctyna (TY /] ®I'BHY
[MHCXB) ot 07.04.2023 Ne 6/n)

5. DnekrpoHHO-OMONMMOTeuHast cuctema «AgriLiby ®I'bOY BO PI'A3Y
(http://ebs.rgazu.ru/) (momosHUTEIBHOE COTJIAIIICHUE HA MPEIOCTABICHUE AOCTYIa
ot 13.04.2023 Ne 6/H k JIuuensnonnomy norosopy ot 04.07.2013 Ne 27)

6. DnextpoHHas OuOnuoreuyHas cucrema «HanumoHanbHbl HUGPOBON pe-
cypc «Pykont»: Komnekuuun «ba3oBbeiii maccuB» u «Kosoc-c. Cenbckoe X03sid-
ctBo» (https://rucont.ru/) (moroBop Ha oka3zaHWE YCJIYT IO IPEIOCTABICHHUIO JO-
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ctyna ot 04.04.2023 Ne 2702/6m22)

7. 000 «DnexrponHoe nznarensctso FOPAUTy (https://urait.ru/) (zorosop
Ha OKa3aHWE yCIyT IO MPEAOCTABICHUIO TOCTYIa K 00pa3oBaTelbHOM miatdopme
000 «DieKTpoHHOE U3aaTenbecTBO FOPAMTY ot 06.04.2023 Ne 6)

8. DnekTpoHHO-OMOIMoTeYHas cucreMa «Bepranckuii» (https://vernadsky-
lib.ru) (moroBop Ha 6€3BO3ME3IHOE MCIOJIB30BaHUE Mpom3BeAcHM OT 26.03.2020
Ne 14/20/25)

9. baza ganneix HOb «HamumonanpHas »diekTpoHHass OHOIMOTEKa»
(https://rusneb.ru/) (moroop o moakarodeHnn k HOB u npenocraBiennn A0CTymna
k oobekTaM HOB ot 01.08.2018 Ne 101/HOb/4712)

10. Cornamenue o0 COTPYAHMYECTBE [0 OKa3aHUIO OUOIMOTEYHO-
MH(OPMAIMOHHBIX U COLIMOKYJIBTYPHBIX YCIYT TOJIb30BATENIsIM YHUBEPCUTETA U3
YKCJIa WHBAJIUJOB MO 3PEHUIO, CIA0OBUISIIMX, MHBAJIUAOB JIPYTUX KaTEropuil C
OTPaHUYCHHBIM JOCTYIOM K WH(POPMAIINH, JIUI], UMCIOIINX TPYIHOCTH C YTCHUEM
miockoneyatHoro Tekcra TOI'BYK «TamboBckass oOniacTHas yHUBepcajabHas
HayuHas Oubnmoreka uMm. A.C. [Tymkunay (https://www.tambovlib.ru) (corname-
Hue o coTpyaHuyecTtse ot 16.09.2021 Ne 6/H)

7.5.2. UudopManoHHbIE CIPABOYHbIE CHCTEMbI
1. CnpaBouHnas npaBoBas cuctema Koncynbrantllintoc (1oroBop NocTaBKky U
CONpoBOXKICHUS dK3eMIUIApoB cucteM Koucynprantllmoc ot 03.02.2023 Ne
11481 /13900/2C)
2. DNeKTpOHHBIN nepuoandeckui cripaBouyHuk «Cucrtema 'TAPAHTY (moro-
BOD Ha YCJIYTH IO COMPOBOXACHHIO OT 22.12.2022 Ne 194-01/2023)

7.5.3. CoBpemenHbIe npodeccuoHaIbHbIE 0a3bl TaHHBIX

1. ba3a JaHHBIX HOPMATHMBHO-TIPAaBOBBIX AaKTOB HH(POPMALMOHHO-
oOpazoBaTenbHOM porpaMmbl «PocMetony (torosop ot 11.07.2022 Ne 530/2022)

2. baza nannbix Hayunoit snextponHoi 6ubnanoreku eLIBRARY.RU — poc-
CUICKHI MHPOPMALIMOHHO-aHAIUTUYECKHUI MOpTal B 00JaCTH HAYyKH, TEXHOJIOTHUH,
MeMIIMHBI 1 00pa3zoBanus - https://elibrary.ru/

3. IToptan oTKphITEIX AaHHBIX Poccuiickoit deneparuu - https://data.gov.ru/

4. OTkpheiThle JaHHBIE DenepaabHON CyKObI TOCYIapCTBEHHON CTaTUCTUKH
- https://rosstat.gov.ru/opendata

7.5.4. JIMLleH3MOHHOE U CBOOOHO PaCPOCTPaHsieMoe MPOrpaMMHoe obec-
nevyeHue, B TOM YHCJIe 0Te4eCTBEHHOT0 MPOU3BO/ICTBA

HaumenoBanue | Paspaborumk | JJoctynmuocts | Ccbiika Ha Enu- | PexkBusuThl moa-
ITO (mpaBo- | (JIUIIEH3WOH- | HBIN peecTp poc- TBEP>KIAOLIETO
oOnangarens) | HoOe, cCBOOO- CUMCKHUX TIpO- JIOKyMeHTa (TIpH

HO pacnpo- | rpamm s OBM HaJIMYUN)
crpansiemoe) | u b/l (npu Hanm-
YUH)
Microsoft Microsoft JIuneH3non- - JInnensus
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Windows, Corporation HOE or 04.06.2015 Ne
Office 65291651 cpoxk
Professional JEHCTBUSL:
OeccpouHo
AntuupycHoe | AO «Jlabopa- | Jlunensuon- | https://reestr.digita | CyGnuuen3non-
POrpaMMHOE Topus Kac- HOE l.gov.ru/reestr/366 | HBIii JOrOBOD C
obecrieyeHne MIEPCKOT0» 574/?sphrase_id= [ OO0 «Codrekc»
Kaspersky (Poccus) 415165 ot 06.07.2022 Ne
Endpoint Security 0/H, CpOK J1eii-
JUIsL OU3Heca CTBUSL: C
22.11.2022 no
22.11.2023
MoiiOduc Cran- | OO0 «Hossie | Junensuon- | https://reestr.digita | Kontpakr ¢ OOO
TapTHBIH - o0ayHbIe HOE l.gov.ru/reestr/301 «PyOukon»
OdoducHbIi MakeT | TEXHOJIOTHUI 631/?sphrase_id= | ot 24.04.2019 Ne
JUTsE paboTHI C JI0- (Poccus) 2698444 03641000008190
KyMEHTaMH 00012
Y TOYTOMN CPOK JNEHCTBUS:
(myoffice.ru) 0eccpodHo
[Mporpammuas cu- | AO «AH- JIunensuon- | https://reestr.digita | JIurneH3noHHbIi
crema Jyis OOHa- | TUIUIaruaT HOE l.gov.ru/reestr/303 | morosop ¢ AO
PY)KEHHSI TEKCTO- (Poccus) 350/?sphrase_id= | «AmnTumiaruzar»
BBIX 3aHMMCTBOBA- 2698186 ot 17.04.2023 Ne
HUH B y4eOHBIX U 6627, cpok neii-
Hay4yHBIX paboTax CTBUS: C
«AHTHIUIarUaT 17.04.2023 no
BY3» 16.04.2024
(https://docs.antipl
agiaus.ru)
Acrobat Reader Adobe CBobonHO - -
- IPOCMOTP JOKY- Systems pacmpocTpa-
MeHTOB PDF, HSIEMOE
DjVU
Foxit Reader Foxit CBobonHO - -
- mpocMoTp A0Ky- | Corporation | pacmpocrtpa-
MmeHToB PDF, HsIEMOE

DjVU

7.5.5. Pecypcbl nHpOpPMaIIMOHHO-TEJIEKOMMYHUKALIMOHHO1 ceTu « AHTEP-

HET»

1. CDTOwiki: 6a3a 3Hanumii o nudpoBoii Tpanchopmammu https://cdto.wiki/
2. Odunmansneiii caiit MUC Poccuwm - http://www.mchs.gov.ru/
3. Oxpana Tpyna - http://ohrana-bgd.ru/

7.5.6. HudpoBble HHCTPYMEHTDI, IPUMEHsIeMbIe B 00Pa30BaTeILHOM
npouecce
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LMS-miardopma Moodle
BupTtyanbsHas nocka Mupo: miro.com
Buptyansnas nocka SBoard https://sboard.online
Buptyansnas nocka Padlet: https://ru.padlet.com
O6maunsie cepBuchl: Annexc./luck, Odmako Mail.ru
Cepucsl onpocos: Augexc @opmbl, MyQuiz
CepBuchl BugeocBs3u: Auaekc tenemoct, Webinar.ru
CepBuC COBMECTHOW pabOTHI HAIl MPOSKTaMu I HeOonmbpImux rpynm Trello

http://www.trello.com

7.5.7. llmppoBbie TEXHOJOTHH, TPUMEHsIEMbIE TPH U3YUYEHUH JUCIHILIU-

HbI
Hudposeie Tex- | Bumbl yaeOHOM pabOTHI, dopmMupyembie NJIK
HOJIOTUU BBITIOJTHSIEMbBIC C TIPUMEHE- KOMITETCHITHH
HUEM [UPPOBOI TEXHOJIO-
THH
OOnaunble Tex- | Jleknuu I1K-6 Criocoben WJI-211ke
HOJIOTUU [TpakTHYeCKHE 3aHITHS UCIIOJIb30BaTh 3a- YMeThr oOMeHH-
Bonpmme  nman- | Jlekmum KOHBI U METOJIbI Ma- | BaTbCsl  JITAHHBIMU,
HbIE [TpakTudeckue 3aHATH TEMaTHKH, ecTe- | nHpopmarmen u
CTBEHHBIX, TYMaHU- | HUPPOBBIM KOHTEH-
TapHBIX U 9KOHO- | TOM ITOCPEICTBOM
MUYECKUX HayK Mpu | HUH(DOPMAIIMOHHBIX
peeHnn mpodgec- TEXHOJIOTHI Npu
CHOHAJIbHBIX 337]a4 | perieHuu npodec-
CHOHAJIBHBIX 33724
Texnonoruu Jlekuun OIIK-1. Cmocoben | U1-20mk-1  JlemoH-
oecripoBogHOi | [IpakTHueckue 3aHATUS YUUTBHIBATh COBpE- | CTPUPYET  YMEHHUE
CBSI3H CamocTtosTenpHas paboTa | MEHHBIC TEHJICHIIMM | pEIIaTh  THUIIOBBIC

pa3BUTUSL TEXHHUKHU
Y TEXHOJIOTUN B 00-
JacTu  TexHocdep-
HOM 0€30ITacHOCTH,
U3MEpPUTEIIBHON U
BBIYHMCIIUTENbHON
TEXHUKH, HHDOp-
MalMOHHBIX TEXHO-
JOTUHA TpH pelre-
HUU TUIOBBIX 3a7a4
B oOmactu mpodec-
CHOHAIBHOU  1Oes-
TEJTLHOCTH, CBSI3aH-
HOW €  3alluTOu
OKpy>Karoleu cpe-
IIbl 1 00ecTieueHueM
0e30macHOCTH  Ye-
JIOBEKa

3agaud 1o obecrie-
YeHUI0 0Oe30MacHo-
CTH 4eJIOBEKa B Cpe-
ne oOurtanus (Ipo-
M3BOJCTBEHHOM,

OKpy>Karomen) uc-
MOJI30BAaHBI  COBpE-
mennbsle CAIIP, Te-

MAaTH4YEeCKHE  TpOo-
rpaMMHBIE KOM-
TJIEKCHI




8. MarepuajibHO-TEXHHYECKOE O0eceYeHrue U CIUIIMHBI (MOLYJIA)
VY4eOHble 3aHATUS U CAaMOCTOATEIbHAs paboTa 00YUaIONINXCs TPOBOSATCS B
ayJUTOPHSIX, OCHAILICHHBIX CIEAYIOUIMM 000y I0BaHHEM.

VYuebHas ayauTopHs AJsl IPOBEACHUS 3aHATHM
JeKUMOHHOro THna (r. Muuypusck, yia. Un-
TepHanroHanbHas, 1.101 - 3/301)

1 TIpoextop Acer XD 1760D (unB. Neo
1101045115);

2. Dxpan Ha mratuBe (MHB. Ne 1101047182);
3. HoytOyk Lenovo G570 15,6 (unB. Ne
410113400037);

4. HabGopsl JEMOHCTPAIIMOHHOTO 000PYI0Ba-
HUS U Y9eOHO-HATJISTHBIX TOCOOUIA.

VYuebHast  ayauTopus ISl TPOBEACHUS
3aHATHA CEMMHAPCKOIO THIIA, TPYIIOBBIX H
WHJUBHYAJIBHBIX KOHCYJBTAallMM, TEKYLIETO
KOHTPOJISI U NPOMEXYTOYHOH aTrTectanuu (T.
MuuypuHck, yin. UHTepHannoHanbHas, 1oM Ne
101, 3/233)

1. Jocka mapkep (uaB. Ne 2101065094);

2. JJaboparopHas ycTaHOBKa'"3BYKOU3OJISAILIHS U
3Bykomnoriomenue" (uaB. Ne 21013400264);

3. JlabopaTopHas ycTaHOBKa"MeTOIbl OUUCTKH
Bo3ayxa" (muB. Ne 21013400265);

4. JlabGoparopHasi ycTaHOBKa'"3aluTa OT Tell-
noBoro u3nydenus" (uHB. Ne 21013400267);

5. JJabopatopHas ycraHoBka" ¢ (HEeKTUBHOCTH
1 Ka4ecTBO ocBemeHus" (MHB. No
21013400263);

6. JlJabopaTopHas ycranoBka'"3ammura or CBY
m3nyderns” (uaB. Ne 21013400268)

VYueOHast ayaAuTOpus 1Jisi IPOBEACHUS 3aHATUI
JEKIIMOHHOIO THIIA, 3aHATUA CEMHUHAPCKOIO
TUIA, TPYIIOBBIX M HHAWBHUIYAJIbHBIX KOH-
CyJIbTALIMM, TEKYIIEro KOHTPOJIS U IPOMEXKY-
TOYHOH arrectauuu (r. Muuypusnck, yia. Wn-
TepHannoHanbHas, 1oM Ne 101, 3/235)

1. HoytOyk Acer (uuB. Ne 2101045100);

2. IIpoextop (uuB. Ne 2101045202),

3. Hocka mapkep (uaB. Ne 2101065093);

4. Becobl Bik-500 (unB. Ne 1101044003);

5. Brarometp (unB. Ne 2101042307);

6. Ctenn ucnbiTanus kanopud. (uHB. Ne
2101042313);

7. Ctenn u3mepeHus ter.marep. (MHB. Ne
2101042314);

8. Ctenp nabopartopuslit (MHB. Ne 2101060622,
2101060623, 2101042304, 2101042303,
2101042302). 9.
HaGops! 1eMoHCcTpanimoHHOTO 000pYA0BaHUS U
yueOHO-HaTJISTHBIX OCOOUH.

[Tomemienue anst XpaHeHUs W MpoduIaKTHUe-
CKOT0 OCONyXHBaHMs y4eOHOro oOpyl1OBaHMS
(r. MuuypuHck, yi. UHTepHannoHanbHas, 10M
Ne 101, 4/9)

1. Kucnoponomep I1TK-06 (nuB.No
2101042414),

2. [TueBmotectep (uHB. Ne 2101042407);

3. Becsr BP-4149;

4. Dnextpoxommpeccop (uHB. Ne 2101042401);
5. Kopmousmenbuutens (uHB. Ne 2101062186);
6. Perynsrop Temmeparypsl ¥ BIaXHOCTHU (MHB.
Ne 2101042436);

7. [lepenocHas mabopaTopusi KOHTPOJIS YCIIO-
Bul Tpyna (uHB. Ne 1101044152);

8. Cucrema ympaBneHus (MHB. Ne
1101044198);

9. Pyunas TepMOyIniakoBOYHasi MalIHa (MHB.
Ne 2101060629);

10. Onextponed (uHB. Ne 1101044194);

11. yneT ynpasaenus (uaB. Ne 1101044217);




12. Habop nunctpymeHTOB (MHB. Ne
2101060637);

13. Bnarometp nepeHOCHON 3KCIpecc-aHaau3a
3ei1. MmaccbiB3M-1 (uuB. Ne 1101044027);

14. Ananuzarop BibDKHOCTH "DBiac-2M" ¢ ru-
pe#t (uaB. Ne 21013400177)

[Tomemenue s camoctosaTenbHoU padboTsr (T. | 1. KommbroTep B coctae: npoueccop Intel 775
MuuypuHck, yia. UatepnanmonansHas, 1.101 - | Core Duio E440, monutop 19" Acer (unB. Ne
4/10) 2101045116, 2101045113)

KomnbroTepHast TeXHMKa MOJKII0YEHA K CETH
«HTepHe™ 1 obecnieueHa nocrynom B DM1OC
YHUBEPCUTETA.

Pabouast mporpaMMa JUCHUIUIMHBI (MOAYJsI) COCTaBlIEHa B COOTBETCTBUM C
tpeboBanusimu @I'OC BO no nanpasnennto — 20.03.01 «Texnocdhepnas  0e3-
onacHOCTH» OT 25 mast 2020 r. Ne 680

ABTOpBI:

AxceHoBckui A.B. - go1ieHT Kadeapbl TEXHOJIOTMYECKUX MPOIIECCOB U TEXHO-
chepHolt 6€30MacCHOCTH, K.C.-X.H.

v
/ AxcenoBckuii A.B. [/

[Toamnuce pacmndpoBka
[lep6akoB C.}O. - moreHT kadeapsl TEXHOJOTHUYECCKUX IPOIIECCOB M TEXHO-
chepHOli O€30IMacCHOCTH, K.T.H.

/ [IlepbakoB C.1O. /

[Tonnuce pacmudpoBka

Penienszent(bl):
Kapreunna H.B. monent xadenpsl maTtemMaTuku, (GU3UKHA U TEXHOJIOTHUECKUX
JUCLUIUIUH

7/

[Iporpamma pazpabotana B coorBeTcTBUH ¢ TpedoBanusiMu ®I'OC BO.
[IporpamMma paccMOoTpeHa Ha 3aceJaHuM Kadeapbl TEXHOJOTHYECKHX Mpo-
11ecCoB U TexHOchepHoM Oe3omacHocTH, poTokos Ne 8 ot 1 ampesst 2021 .
[IporpamMma paccMoTpeHa Ha 3aceJaHUM y4eOHO-METOAMYECKONH KOMHCCHUU
nrxkeHepHoro uacruryra I'bOY BO Muuypunckuit ['AY, npotokosn Ne 9 ot 5




anpens 2021r.

[IporpamMma yTBep:kIeHa Ha 3acelaHuU Yy4eOHO-METOAMUYECKOTO COBETa
yHuBepcuTeTa npoTokos Ne 8 ot 22 anpens 2021r.

[Iporpamma mepepaboTaHa U JOMOJHEHA B COOTBETCTBUU C TPEOOBaHUSIMU
dI'0OC BO.

[IporpamMma paccMoTpeHa Ha 3aceqaHuH KadeApbl TEXHOJOTHYECKUX IPO-
11eCCOB U TexHOC(hepHoM Oe3omacHocTH, TPoToKoI Ne 9 ot 10 urons 2021 r.

[Iporpamma paccMoTpeHa Ha 3aceaHUM Y4eOHO-METOAMYECKOM KOMHCCHUH
nHxeHepHoro uHctutyra ®I'bOY BO Muuypunckuii 'AY, npotokon Ne 11 ot 15
utoHs 2021r.

[Iporpamma yTBepkKJeHa Ha 3aceJaHuu Y4yeOHO-METOJUYECKOTO COBETa
yHuBepcurteTa nmpoTokos Ne 10 ot 24 urons 2021r.

[Iporpamma nepepaboTaHa M JOMOJHEHA B COOTBETCTBUHU C TPEeOOBAHUSIMU
dI'OC BO.

[Iporpamma paccMoTpeHa Ha 3acelaHuH Kadeapbl TEXHOJIOTHMYECKHX Ipo-
eccoB U TexHoc(hepHoit Oe3omacHocTH, npoTokoi Ne 8 ot 11anpensa 2022 r.

[Iporpamma paccMoTpeHa Ha 3aceaHUM Y4eOHO-METOAUYECKON KOMHCCUU
nwkeHepHoro naeruryra @I'bOY BO Muuypuncknii ['AY, nporokon Ne 7 ot 14
anpens 2022 r.

[Iporpamma yTBepkJeHa Ha 3aceJaHUU Y4eOHO-METOJUYECKOTO COBETA
yHuBepcuTeTa npoTokod Ne 8 ot 21 anpens 2022 r.

[IporpamMma nepepaboTaHa U AOIMOJIHEHA B COOTBETCTBUH C TPeOOBAaHUSIMU
dI'OC BO.

[IporpamMma paccMOTpeHa Ha 3aceaHuM Kageapbl TEXHOJOTHYECKHX Ipo-
11eCCOB M TeXHOc(pepHoit Oe3omacHOCTH, TPoToKo Ne 13 ot 5 urons 2023 r.

[IporpamMma paccMoTpeHa Ha 3aceJaHUU Y4eOHO-METOAMYECKOM KOMHCCHU
nkxeHepHoro uHctutyra @I'bOY BO Muuypunckuii ['AY, mpotokos Ne 10 ot 19
nroHg 2023 1.

[Iporpamma yTBepkJeHa Ha 3aceJaHUU Y4eOHO-METOJUYECKOTO COBETa
yHuBepcuteTa npoTokod Ne 10 ot 22 nrons 2023 r.
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