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1. esun ocBOeHUSI TUCUUILTHUHBI (MOYJIf)

Henstmu ocBoenust uctMIuIMHbl (Moayis) «lIpoiecchl u anmapatb» SBISIOTCA:

- OpraHm3alysi KOHTPOJs KadecTBa paboT (yciyr) u obecrieueHue cooOioIeHui Tpedo-
BaHUI 9KOJIOTMYECKON 0€30MacHOCTH U CaHUTAPHO-DIHIEMUOJIOTMYECKOT0 OJIaronoyydns Hace-
JICHHUS;

- Tpo¢uUIaKTHKA HECYACTHBIX CIy4YaeB Ha MPOU3BOJCTBE U MpodeCcCHOHAIbHBIX 3a00e-
BaHWM, CHIDKEHUE YPOBHSI BO3JICUCTBUS (YCTPAHEHHE BO3JICHCTBUS) HA PAaOOTHUKOB BPEIHBIX U
(uM) OmacHBIX MPOU3BOICTBEHHBIX (DAaKTOPOB, YPOBHEH NMPOQecCHOHANBHBIX PHUCKOB;

- ($opMHpOBaHHE HEOOXOJUMBIX TEOPETUYCCKUX 3HAHUI OCHOB IPOIIECCOB MHUIIECBBIX
MIPOU3BOJICTB U MPUOOpPETEHHE MPAKTUYECKUX HABBIKOB MO MOAOOPY U pacyueTy ammapaToB, He-
00XOAMMBIX ISl OCYILIECTBIICHUSI IAaHHBIX MPOIIECCOB.

[Ipodeccuonanphas nesTENbHOCTh BBITYCKHUKOB, OCBOMBIIUX MPOrpaMMy OakanaBpHara o
HanpasneHuto nmoarotoBku 20.03.01 - TexnochepHas 6e30MacHOCTh, COOTBETCTBYET CIEAYIO-
nemy npodeccruonanbaomy crangapry: 40. 177 - [Ipukaz MuHHCTEpCTBa TPyJa U COMATIBHON
3anutel PO ot 31 oktabps 2016 r. Ne 591n “O6 yrBepkaeHnn npodecCHoHAIBHOTO CTaHAapTa
“Crienuaiyct Mo SKOJOrH4ecKoi 6€30MacHOCTH (B IPOMBIIUIEHHOCTH)”

2. MecTo AUCUMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM NMPOrpaMMbl

CornacHo yuebHOMY TUIaHy 1o HampasieHuto noarotoBku 20.03.01 Texuocdepnas 6e3-
omnacHocTh AucuuiimHa «lIporeccsl 1 anmapaTsl» SBISETCS JUCLUIUIMHON 1O BhIOOpY Bapua-
tuBHoi yactu (51.B.07).

Matepuran AMCUMIIIIMHBI OCHOBBIBAETCSl HA OMOPHBIX 3HAHUAX, YMEHUSAX U HABbIKaxX Ta-
KUX JUCUUIUIMH, KaK: XUMUs, GU3MKa, IPABOBEICHUE, SKOJIOIHUs, IPOU3BOICTBEHHAs CAHUTApUs
U TUTHEHA TpyJa, IPOU3BOJICTBEHHAsl O€30MacCHOCTh. B3anuMocBsi3aHa ¢ TAKUMU JTUCLHUIUIMHAMU
Kak «be3omnacHOCTh JKU3HEAEATENbHOCTHY», «YIpaBleHHE TeXHOCHEpHOH O0e30MacHOCThION,
«O1eHKa BO3JECHCTBUS Ha OKPYXalOLIyI0 cpeay», «MaremaTuueckoe MOAEIUPOBaHUE MPOoLieC-
COB B UPE3BBIUANHBIX CUTyalusax», «I1oxkapoB3pbIBO3anInTaY.

3. [lnanupyempble pe3yabTaThbl 00y4eHHs MO IMCUMUILINHE, COOTHECEH-
HbI€ C IVIAHUPYEMBbIMH Pe3yJIbTaTaAMH 0CBOEHHS 00Pa30BaTeIbHOI MPOrpam-

MBbI

B pe3ynbrare u3ydeHus AUCHUILIMHBI 00YJarOIUiicst JOHKEH OCBOUTh (DYHKIIMU:

TpynoBas ¢pyHkius - IloaroroBka HEOOXOAUMBIX MaTEpUANIOB MO MPOBEACHUIO MPOU3-
BOJICTBEHHOT'O 9KOJIOTHYecKoro Koutpons A/02.5

TpynoBeie neiictBus - MHBeHTapu3anusi BbIOPOCOB 3arpsi3HSIIOINIMX BEIIECTB B aTMO-
cepHBbIii BO3AYX U UX HCTOUHUKOB

TpynoBeie neiictBust - IIpou3BOANTH MHBEHTApHU3ALMIO BBIOPOCOB 3arpsi3HAIOIIMX Be-
IECTB B aTMOC(EpHBII BO3yX, COPOCOB 3arps3HAIONIMX BELIECTB B OKPYXAIOIIYIO Cpely U UX
HMCTOYHUKOB B COOTBETCTBUU C TPeOOBAaHMSIMM HOPMATUBHBIX MPABOBBIX aKTOB B 00JIACTH OXpa-
HBI OKpPYXXaroUIeH cpeibl

TpynoBas ¢ynkuus -KoHTponb coOmoieHuss TEeXHOJIOTHYECKHX PEKUMOB MPUPOJIO-
OXPaHHBIX O0BEKTOB OpPraHU3allii, aHaJIU3 X PabOThl, KOHTPOJIL OOECIeYeHUs] HOPMATUBHOTO
COCTOSIHUSI OKpYIKaroIIeil Cpeibl B paioHe pacrosioskenus opranuzanun A/01.5

Tpynosbie neicTBUs -AHanu3 3((HEKTUBHOCTH pabOTHl MPUPOJOOXPAHHBIX OOBEKTOB,
OUHCTHBIX U 3aLIUTHBIX COOPYKEHUI OpraHU3al[Mi U UX COOTBETCTBUS TpeOOBAaHUSAM HOPMATHB-
HBIX ITPABOBBIX aKTOB B 00JIACTH OXPaHbI OKPY>KaIOIIEeH cpesibl

OcBoenre JUCIUTIIMHBI (MOIYJIs1) HAPAaBJICHO HA (hOPMUPOBAHHE:

I1K-4 crocoGHOCTBIO MCIONB30BaTh METOBI PAaCUETOB 3JIEMEHTOB TEXHOJIOTHYECKOTO
000pyI0BaHUS 110 KPUTEPHUSIM PAaObOTOCTIOCOOHOCTH M HAJICKHOCTH

[IK-22 crnocoGHOCTBhIO UCIONB30BaTh 3aKOHBI U METOABI MaTeMaTHKH, €CTECTBEHHBIX,
TYMaHUTapHbBIX U SKOHOMUYECKUX HayK MPHU PEelIeHUH MPOPECCUOHANbHBIX 3a/1a4.



[Tnanupyemsie Kputepuu onieHuBaHus1 pe3yabTaToOB 00y4eHUs
pe3ynbTatel 00y- |  Huskwuii (10- IToporosslii ba3oBbIit [IponBuHyTHIN
YeHUS™ TTOPOTOBBIH )
(mokazarenu KOMITETECHIIMS
OCBOCHMS He chopmupo-
KOMIICTCHITIH ) BaHa
I1K-4
3HATD: Jomyckaer YactuuHoe VYenemnoe, HOo He | ITosnHOCTEIO
TEXHOJIOTUYECKHE | CYLIECTBEHHbIE | 3HAHHME B TEX- | CUCTEMaTHUYECKOE | YCIICIIHOE 3HAaHHUE B
LIeJIM, TEOpEeTUYe- | OIMOKH M 00- | HOJOTMYECKUX | 3HAHHE B TEXHO- | TEXHOJOTHYECKUX
CKME OCHOBBI M |JlagaerT ¢par- | uenasix, Teope- | JOTHYECKUX Iie- | LelsiX, TeopeTude-
WH)XCHEPHBIE 3a- | MCHTAPHBIMH TUYECKUX OCHO- | JIsIX, TEOpeTHYe- | CKUX OCHOBax |
Jaud  OCHOBHBIX | 3HAaHMSMM B | BaX UM HHXeE- | CKHX OCHOBAaX W | MH)KEHEPHBIX 3ajay
MPOIIECCOB  pa3- | TEXHOJOTHYE- | HEPHBIX 3aJad | MH)KEHEPHBIX 3a- | OCHOBHBIX IPOIEC-
JUYHBIX  MHMIIE- | CKUX  LEJAX, | OCHOBHBIX IPO- | Aa4  OCHOBHBIX | COB pas3INYHbIX
BBIX MPOU3- | TEOPETHUYECKUX | LIECCOB pa3ny- | IPOIECCOB  pa3- | MUIIEBBIX  IPOM3-
BOJICTB; OCHOBBI | OCHOBAX M MH- | HBIX IHILEBBIX | JIMYHBIX  MHUIIE- | BOJCTB;, OCHOBax U
W OTambl TMPOEK- | KEHEPHBIX 3a- | IPOU3BOJICTB; BBIX NpOM3- | dTamax MPOEKTUPO-
TUPOBAHMs Y3JIOB | ]au OCHOBHBIX | OCHOBaX M 3Ta- | BOJACTB; OCHOBAax | BaHUS Y3JIOB U Je-
W JIeTaliell  Ma- | IpOIIeCcCOB max MPOEeKTH- | M dTamax NpPOeK- | TaJield MalluH C UC-
IIMH C UCHOJb30- | PA3IUYHBIX pOBaHUS Y3JIOB | THPOBaHMs Y3JIOB | I1OJIb30BAaHUEM TEX-
BaHUEM TEXHWYE- | MUINEBBIX TPO- | M JeTaleld Ma- | M JeTalell Ma- | HHYeCKOW JuTepa-
CKOW JIMTepaTy- | U3BOJCTB; OC- | IIMH C MCIOJIb- | IIMH C UCIOJB30- | Typhl, a  TaKxke
pBl, @ TaKKe | HOBAaxX W JdTalax | 30BaHHEM TeX- | BAHUEM TEXHHYe- | CPEJCTB aBTOMATH-
CPEACTB aBTOMa- | IPOEKTUPOBA- | HUYECKOM  JIM- | CKOM  JINTepaTy- | 3MPOBAaHHOIO  Ipo-
TU3WPOBAHHOTO HUS Y3JIOB U | TepaTyphl, a|pel, a TaKkKe | eKTUPOBAHUSA Ha
IIPOCKTUPOBAHUS | AeTaleldl  Ma- | TAKK€ CPEJICTB | CPEACTB aBTOMa- | 6a3e COBPEMEHHBIX
Ha 0a3e coBpe- | IMH C WUCIOJIb- | aBTOMATU3UPO- | TUSUPOBAHHOTO CAIIP; ycrpoiicTBo,
MeHHbIX CAIIP; | 30BaHMEM TeX- | BAHHOTO MPOEK- | MPOEKTUPOBAHUS | IPUHIUI  pabOThI
YCTpOICTBO, HUYECKOW JU- | TUpOBaHMs Ha | HA 0a3e coBpe- | MallUH U o0opyo-
OpUHIUI paboTHl | TepaTypbl,  a | 6a3e coBpemeH- | MeHHbIX CAIIP; | BaHus; pexxumax
MaluH 1 000py- | TaKKe€ CPEACTB | HBIX CAIIP; | ycTpolicTBo, paboThl  y3JI0B U
JIOBaHUS; PEXH- | aBTOMATU3UPO- | YCTPOMCTBO, HOPUHIUI pabOThl | HACTPOWKHU B 3aBH-
MbI pabOTHI Y3J10B | BAHHOIO  IpO- | IPUHLIUI pabdo- | MallMH U 00O0py- | CHMOCTH OT oO0pa-
U HACTPOMKH B | EKTUPOBAHMS Tl MallMH M | JIOBaHUS; PEXHU- | OaTbIBAEMOro MaTe-
3aBUCHUMOCTH OT | Ha 0a3e coBpe- | 00OpynoBaHus; | Max paboThl Yy3- | puaia; 3aKOHAxX
o0pabaTbIiBa€MO- | MEHHBIX pexxumax pabo- | JOB M HACTPOWKHM | pacripeieseHus
ro  wmarepuana; | CAIIP; Thl y3JI0B M | B  3aBUCHMOCTH | BpeMEHU O0€e30TKa3-
3aKOHBI paclpe- | yCTpOicTBO, HacTpoWkH B | oT oOpabarbiBae- | HOM pabOTHl dJe-
JeNIeHUsT BpeMe- | IPUHIUIT  pa- | 3aBUCUMOCTH OT | MOTO MaTepHualia; | MCHTOB..
HU 0e30TKa3HOW | 60THI MamuH U | oOpabaTkiBae- 3aKOHax pacrpe-
paboThl dJIeMEH- | 00OpYAOBaHMS; | MOTO MaTepua- | IeJICHUSI BpEMEHU
TOB. pexxumax — pa- | Ja; 3aKoHax | 0e30TKa3HOM pa-
0OTHl Y3IIOB W | pacmpeneneHus | OOTHI 2JI€MEHTOB.

HAaCTpOWKH B
3aBHUCHUMOCTH
oT 00pabarsl-
BaeMOro Mare-
puaa; 3aKoHax
pacrpeeneHus
BpeMeHu 0e3-
OTKAa3HOM  pa-

BpeMeHHU 0e30T-
Ka3HOW paboThI
AIIEMEHTOB.




OOTEI
TOB.

JJICMCH-

YMEThb: [Tonnoe orcyr- | HacTuuHO B nenom ycnem- | ITonHocThIO
BBIOMpPATh U TPO- | CTBHE 1100 | OCBOGHHOE HOE, HO HE€ CHU- | yCIIEUIHOE YMEHHE
eKTHUpOBaTh  CO- | ()parMeHTap- yMEHHUE BBIOU- | CTEMAaTUYECKU BbIOMpPATh U MPOEK-
BPEMEHHBIE  all- | HOE  YMEHHE | paTb U IPOEK- | POSIBJIAIOIIEECS | TUPOBAaTb  COBpE-
napatsl U MallM- | BBIOUpaTh U | TUPOBATh  CO- | YMEHME  BBIOM- | MEHHbBIE ammnapaThbl
HBl, B HaumOOJb- | IPOCKTHPOBATH | BPEMEHHBIE all- | paTh M HPOCKTH- | I MAalIMHBI, B
LIel CTENEeHH OT- | COBPEMEHHbIE | apaTbl M Ma- | poBaTb  COBpe- | HauOoJblIeld  cTe-
BEUAIOIIME OCO- | anmaparsl ¥ | HIMHBI, B | MEHHBIE ammapa- | IEHd OTBEYarolue
OCHHOCTSIM  TeX- | MAllUHBbI, B | HauOoJbLIeH Thl U MAIIHMHBI, B | 0OCOOCHHOCTAM
HOJIOTUYECKOTO HanOobIIeH CTETIEHU OTBe- | HanOoJbIIeH TEXHOJIOTUYECKOI0
Ipolecca; Y4u- | CTEIIEHH OTBE- | HAIOUIMe  OCO- | CTENIeHH OTBeYa- | IpOILlecca;  Y4UThI-
ThIBaTh IPU KOH- | HYAIOLUME OCO- | OEHHOCTAM IolME OCOOEHHO- | BaTh IIPU KOHCTPY-
CTPYHPOBaHUU OEHHOCTAM TEXHOJIOTHYe- CTSIM  TEXHOJIO- | UpPOBaHUM  Tpebo-
TpeOOBaHUs TE€XHOJOIMYEe- | CKOro Ipoliec- | THYECKOTO Mpo- | BAaHUS TEXHOJIO-
TEXHOJIOTUYHO- CKOrO IMpOIeC- | Ca; YUUTHIBATh | IIecCa;  YYUTHI- | TMYHOCTH, 3KOHO-
CTH, DSKOHOMHY- | Ca; YUUTHIBAaTh | IpU KOHCTPYH- | BaTb IPU KOH- | MUYHOCTH, PEMOH-
HOCTH, PEMOHTO- | IpU KOHCTPYH- | pPOBAaHMU  Tpe- | CTPYUPOBAHUU TONPUTOIHOCTH,
IIPUTOAHOCTH, poBaHuM Tpe- | OOBaHUS ~ TeX- | TpeOOBaHUS TEX- | CTaHAAPTU3ALUHY,
CTaHJapTH3alMM, | OOBaHMS TeX- | HOJOTMYHOCTH, | HOJIOTMYHOCTH, IPOMBIIIICHHON
MPOMBIIIJIEHHONW | HOJOTMYHOCTH, | 9KOHOMUYHO- SKOHOMHYHOCTH, | OCTETUKH, YyHUH-
3CTETUKH, YHH- | SKOHOMHYHO- | CTH, PEMOHTO- | PEMOHTONPUTOA- | Kalluu MallluH,
¢uKany MamvH, | CTH, PEMOHTO- | IIPUTOAHOCTH, HOCTH, CTaHAap- | OXpaHbl TPyaAa, KO-
OXpaHbl  TpPyHa, | IPUTOAHOCTH, | CTaHAAPTHU3A- TU3alMM,  OpO- | JOIMHM; OOOCHOBaH-
9KOJIOTUH; 000C- | CTAHJApTH3a- | MM, HPOMBIII- | MBIIUICHHOH JC- | HO TPUMEHSTH CH-
HOBAHHO MpHMe- | IUM, IPOMBIII- | JIGHHOW 3CTeTH- | TETUKU, YHHU(DU- | CTEMBl MalIMH U
HATH  CHUCTEMBI | IGHHOM ocTe- | KM, yHU(UKa- | KalluM  MaIlIMH, | 000pyA0BaHUs B
MallluH U 000py- | TUKH, YHH(H- | IIUH MalllMH, | OXpaHbl  TPYyJa, | TEXHOJIOTHYECKOM
JIOBaHMSI B TEX- | KAllMM MAaIllMH, | OXpaHbl TpPYAa, | OKOJIOTHH; 000c- | mpouecce Mpu 00-
HOJIOTHYECKOM OXpaHbl TPYAA, | SKOJIOTHH; HOBAHHO TpUMe- | CIIY’)KUBAaHUH  XKH-
nporecce IIPY | KOJIOTUU; 000CHOBAaHHO HATH  CHCTEMBI | BOTHBIX; PAaCCUHUTHI-
00CITy’)KUBaHUU O00OCHOBAaHHO | IPUMEHSATh CH- | MAllMH M O0OpY- | BaThb  HAJEKHOCTh
KUBOTHBIX; pac- | IPUMEHATh CH- | CTEMBbl MAIllMH U | IOBaHUSI B Te€X- | TEXHUUECKUX  CH-
CUUTBIBATh CTeMbl MaIllUH | O0OPYAOBaHUS | HOJIOIMYECKOM CTEM C Y4YE€TOM HX
Ha/IeXHOCTh TeX- | 1 00O0pyJOBa- | B TEXHOJIOTHMYE- | Mpoliecce IIPY | CTPYKTYpBl U CTa-
HUYECKUX CHCTEM | HUSI B TEXHOJO- | CKOM TIpoIiecce | 00CayKUBaHUU PEHUS DJIEMEHTOB;
C Y4eTOM HX | THYECKOM IIpo- | MpU  OOCIYXH- | )KUBOTHBIX; pac-
CTPYKTYpBI U | mecce mpu 00- | BAHUM  JKUBOT- | CUMTHIBATH
CTapeHusi  JJle- | CIYXKUBAaHUU HBIX;  paccuM- | HAEKHOCTh TeX-
MEHTOB; KUBOTHBIX; THIBaThb HAJEXK- | HHIUECKUX CHUCTEM

paccuuThIBaTh | HOCTh TEXHUYE- | C  Y4ETOM  HX

HaJEKHOCTb CKUX CHCTEM C | CTPYKTYpbI "

TEXHUUYECKUX Y4ETOM UX | cTapeHust  dJle-

CUCTEM C Yy4e- | CTPYKTYpbl U | MEHTOB;

TOM HX CTpPYK- | CTApEHMsI  dJie-

Typbl U CTape- | MEHTOB;

HUS  DJIEMEH-

TOB;
BJIAAETD: ®parmeHTap- YactuuHoe VYcenemnoe, HO He | [TosnHOCTEIO
HaBbIKAMU  pac- | HO€ NpHUMEHe- | IPUMEHEHHe CHUCTEMAaTHYECKOE | YCIIENIHOE TMpHuMe-




yeTa MpPOLECCOB,
anmnapaToB U Ma-
LIMH, WCHOJIb3Y-
eMble JUIsl TIpOBe-
JEHUsl 3TUX IPO-
IIECCOB; BBLIOM-
pate  HauOoiee
MOAXOASIINE Ma-
Tepuanbl s Jie-
Tajed MalluH W
palMOHANBHO HX
HCII0JIb30BaTh;
BBIIIOJIHATH ~ pac-
YeThl JIETAIEH U
y3JI0B  MAllUH,
MOJIB3YSCh  CIIpa-
BOYHOW JUTEpa-
TYypOll MW CTaH-
TapTamMH; HHXKe-
HEPHBIX pPacyeToB
MalMH 1 o0opy-
JIOBaHUSI B KHU-
BOTHOBO/ICTBE;
IPAMOTHO OLEHU-
BaTb  TEXHOTECH-
HBIA PHCK, 3aJ0-
JKEHHBIM B Ipel-
CTaBJICHHBIM  Ha
IKCIEPTU3y TMPO-
eKT.

HHE
HaBBIKOB  pac-
yera Ipouec-

COB, anmnaparoB
W MalliH, HC-
M0JIb3yEMbIE
U1 TIpOBeJIe-
HUSI 3TUX TIPO-
LIECCOB; BBIOU-
parb Hauboiee
MOAXOSAIIIE
MaTtepuaibl st
neTajgen Ma-
IIUH U PalMo-
HaJbHO HX HC-
I10JIb30BATh;
BBIIIOJIHATH
pacyeTsl Jiera-
Jed U y3J0B
MalllMH, MOIb-
3yACh crpa-
BOYHOM JIMTeE-
parypoit 51
CTaHJlapTaMH;
WHXKEHEPHBIX
pacueToB  Ma-
IIMH U 000py-
JIOBaHUS B JKU-
BOTHOBOJICTBE;
rPAaMOTHO Olle-
HUBAaTh TEXHO-
TEHHBbI PHUCK,
3aJIOKCHHBINA B
MpeACTaBJIeH-
HBII Ha DJKC-
NepTu3y Mpo-
eKT.

HAaBBIKOB pacue-
Ta IIPOLECCOB,
arnmapaToB u
MaIllVH, uc-
MI0JIb3yEMbIE
Ul TIpoBeJe-
HUA 3TUX IIpPO-
LIECCOB;, BBIOU-
pate HaumOoiee
MOJAXOAIINE
MaTepuaibl I
JleTane MalluH
U PALMOHAIBHO
UX  HCIOJIb30-
BaTh,  BBINOJI-
HATH  pacueTsl
JeTaliel U y3-
JIOB MallVH,
IIOJIB3YSICh
CIIPaBOYHOMU
JUTEpPaTypou u
CTaHJapTaMH;
MHKEHEPHBIX
pacyeToB  Ma-
mMH U o0opy-
JIOBaHUSA B KH-
BOTHOBOJICTBE;
IPaMOTHO  OlLle-
HUBaTh TEXHO-
TCHHBIM  PUCK,
3QJI0)KCHHBIA B
IIPEJICTaBIICH-
HBI Ha JKCHep-
TU3Y IPOEKT..

MPUMEHEHUE
HaBBIKOB pacuera
MPOIECCOB,  am-
aparoB " Ma-
IIMH, WCHOJIb3Y-
eMble ISl IpOBe-
JICHUSI 3TUX MPO-
1IECCOB; BBIOH-
pate  Hamboiee
MNOAXOAAIINE Ma-
Tepuabl s Je-
Tajed MalluH U
palMOHAIBHO HUX
HCIIOJIH30BaTh;
BBINIOJIHATH ~ pac-
YeThl JCTaleH u
y3J10B MallyH,
MOJIB3YyACh CIpa-
BOYHOM JUTEpa-
TYpPOM U CTaHIap-
TaMU; HWHXKEHEp-
HBIX pacyeToB
MamuH U 00opy-
JIOBaHUS B KH-
BOTHOBOJICTBE;
rpaMOTHO OIICHU-
BaThb  TEXHOI'CH-
HBI PHUCK, 3aJ0-
JKEHHBI B Ipen-
CTaBJCHHBLIM Ha
3KCIEPTU3Yy Mpo-
eKT..

HEHUE HaBBIKOB
pacuera IpoIECcCOB,
anmapaToB W Ma-
IIMH,  HCIOJIb3ye-
MbIE IS TIpOBEIe-
HUS DJTHUX TMpoIec-
COB; BBIOMPATh
HanOojee  IOJXO-
JIUE  MaTepUalIbl
JUUISL IeTajieil MallluH
U paIlMOHAIBHO HX

HCIIOJIb30BaTh; BbI-
HOJHATh  PacyeTshl
JNEeTale U y3JI0B

MAIllUH, TMOJIb3YSCh
CIIPAaBOYHOM  JIUTE-
paTypoil u cranaap-
TaMH;, WHXEHEPHBIX
pacyeToB MallvH M
o0opynoBaHus B
’KHBOTHOBOJICTBC;
rpaMOTHO  OLICHHU-
BaTb TEXHOTCHHBIN
PHUCK, 3aJ05KEHHBII
B IMPEACTaBJICHHbIN
Ha 3KCHepTU3y Ipo-
eKT..

[1K-22

3HATD: Homyckaet Yactuunoe VYenemnoe, Ho He | [TosHOCTEIO
OCHOBHBIEC TIOHS- | CYLIECTBEHHbBIC | 3HAHME B I10- | CUCTEMATUYECKOE | YCIIEHIHOE 3HAHUE B
TUS ¥ METOJbI Ma- | OIIMOKK U 00- | HITUBHOM  arl- | 3HAHHUE B OC- | OCHOBHBIX NOHSTH-
TEMaTHYECKOTO nanaer (par- | mapare B HOBHBIX IIOHSTH- | IX U METOJax Ma-
aHaluu3a, JIMHEH- | MEHTapHBIMA | OCHOBHBIX IIO- | IX M METOJAaxX Ma- | TEeMaTH4eCKOro
HOW anreOpbl U | 3HAHUSIMH B | HATUSAX M METO- | TEMAaTUYECKOTO aHanu3a, JTUHEHHON
AHAJIMTHYECKON OCHOBHBIX TMO- | IaX MaTeMaTH- | aHalu3a, JHMHEW- | anreOpbl U aHau-
TeOMETPHH, JHC- | HATUSAX M Me- | YeCKOro aHallu- | HOM anreOphl M | THYECKOH TeoMeT-
KpETHOW MaTeMa- | TOJax maTema- | 33, JIMHEHHOM | aHAIUTHYECKON puM,  JIUCKPETHOU
TUKH, TEOPUHU | THYECKOTO anreOpbl U aHa- | TEOMETPUH, JUC- | MATEMAaTUKH, Teo-
mubdepeHnnanb- | aHanu3a, Jid- | JUTUYECKOU KpeTHON MaTtema- | pun JuddepeHiu-
HBIX ypaBHEHUH, | HEIiHON anred- | reoMeTpuH, THKH, TEOPUU | AJIbHBIX YPaBHECHU,
TEOPUHU BEPOSITHO- | Pbl U AHAIMTHU- | AUCKPETHON Ma- | quddepeHunanb- | TEOPpUU BEPOATHO-

CTU U TCOpUH Ma-

YyecKou reo-

TEMATUKHU, TCO-

HBIX YpaBHEHUH,

CTU U TCOpHUU Ma-




TEMaTUYECKON
CTaTHCTUKU, CTa-
TUCTHYECKUX Me-
TOJOB 00pabOTKH
JKCIIEPUMEHTANb-
HBIX JTAHHBIX,
JJIEMEHTOB  TEO-
pun byHKIHA
KOMIUJIEKCHON Tie-
PEMEHHOM;  3aKo-
Hbl TPEHUS U Me-
TOABI  pEIICHUs
3aJa4 C y4eToM
CHUJI TPCHHS;
KMHEMaTH4YeCcKue
XapaKTePUCTUKU
TOYKH; MPUHIUIIBI
paboTsl COBpeE-
MEHHBIX Mexa-
HU3MOB U MAallluH,
ux B3auMOJIeH-
CTBUE B MAIIUHE,
OCHOBHBIE  (pH3H-
YecKhe CBOMCTBA,
o0uie  3aKOHbI
CTaTHKH, KUHEMa-
TUKA ¥ TUHAMHAKA
pabouux KHJKO-
cTelt U razoobpas-
HBIX CpEJl; OCHOB-
HBbIE 3aKOHBI, TEO-
peMbl U TPUHIIU-
OBl DJIEKTPOTEX-
HUKU W DJIEKTPO-
HUKH, OCHOBBI
TEOPUU  DJIEKTPHU-
YECKUX W MarHHT-
HBIX LEIEeW; METO-
bl pacuera Ha
HPOYHOCTh, KECT-
KOCTh M YCTOMYH-
BOCTh  THUIIOBBIX
JIIEMEHTOB  pa3-
JTUYHBIX KOH-
CTPYKIMH,  CB-
3aHHBIX C TOXap-
HOM  Oe3omacHo-
CTbIO; KOHCTPYK-
[IUI0, TIPHHIIHITHI
paboThl, peryiu-
pPOBOYHBIE  Tapa-
METpPHI TPAKTOPOB

METpPHH,
KpETHOU Mare-
MaTHKH, TEO-
puun  gudde-
pEHLUAIBHBIX
YpaBHEHUH,
TEOpPUH  BEPO-
SATHOCTHU u
TEOpUM MaTe-
MAaTHYECKOMN
CTaTUCTHKH,
CTaTUCTHYE-
CKHX METOJIOB
00paboTku
JKCIIEPUMEH-
TaJbHBIX JaH-
HbIX, DJIEMEH-
TOB TEOPUH
GyHKIMHA KOM-
IJIEKCHOW  Te-
PEMEHHOM; 3a-
KOHBI TPEHUS U
METO/bl pellie-
HUA 3aJad C
Y4€TOM  CHII
TpEHUs; KHUHE-
MaTHYECKHE
XapaKTepH-
CTUKH TOYKH;
MPUHIUIBI pa-
00TBI  cOBpe-
MEHHBIX MeXa-
HU3MOB U Ma-
IIMH, UX B3au-
MOJICHCTBUE B
MaliuHe;  oc-
HOBHbIE (PU3U-
YECKUE CBOW-
cTBa, oOImMe
3aKOHBI CTaTHU-
KM, KHHEMaTH-
KU U JUHAMU-
Ku  pabounx
JKUJIKOCTER U
ra3z000pa3HbIX
cpel;  OCHOB-
HbIE  3aKOHBI,
TEOPEMBI u
TIPUHITATIBI
ANEKTPOTEX-
HUAKH H DJIEK-
TPOHUKH, OC-

JIHAC-

pun nuddepen-
[UATBHBIX
YpaBHEHHU,
TEOPUU BEPOSIT-
HOCTH U TEOPHH
MaTemMaTrHhye-
CKOM CTaTHUCTHU-
KH, CTaTUCTHYe-
CKUX METOJOB
00paboTKM 3KC-
MIePUMEHTAJIb-
HBIX  JIAaHHBIX,
3JIEMEHTOB TE€O-
pun  pyHKIHI
KOMIUIEKCHOM
IIEPEMEHHOM;
3aKOHBI TPEHHS
U METOIBI pe-
IICHHS 3a7a9 C
y4eToOM CHUII
TPCHHSI, KHUHE-
MaTU4eCKHe
XapaKTePUCTH-
KH TOYKH;
MPUHIIMITBL  pa-
0OTHI COBpeE-
MEHHBIX MeXa-
HU3MOB U Ma-
IIIMH, WX B3au-
MOJICHCTBUE B
MalinHe;  OcC-
HOBHbIE  (pU3H-
YECKUE  CBOW-
CTBa, o0mme
3aKOHBI CTaTH-
KU, KHHEMaTUKH
" TUHAMUKH
paboumnx  KHJI-
KOCTEH M raso-
00pa3HbIX Cpen;
OCHOBHBIC  3a-
KOHBI, TEOPEMBI
W TPHUHIIAIBI
ANEKTPOTEXHU-
KH H DJCKTPO-
HUKH, OCHOBBI
TEOPUU  DJICK-
TPUYECKUX  H
MarHWTHBIX Iie-

ey, METOIbI
pacuera Ha
MIPOYHOCTD,

TEOpUU  BEPOAT-
HOCTU U TEOpHUH
MaTeMaTU4eCKOn
CTaTUCTHKH, CTa-
TUCTHYECKUX Me-
TOJOB 00pabOTKH
9KCIIEPUMEHTAb-
HBIX JTAHHBIX,
JJIEMEHTOB  TE€O-
pun byHKIHIA
KOMILUIEKCHOM Tie-
PEMEHHOM; 3aKo-
HBl TPEHUSI U Me-
TOABl  pEIICHUS
3aa4 C Y4eToM
CUJI TpEHUS; KH-
HEMaTHYECKUe
XapaKTEePUCTUKU
TOYKH, TPHHIIN-
nbl  paboThl  CoO-
BPEMEHHBIX  Me-
XaHU3MOB M Ma-
IIMH, UX B3aHMO-
NeCcTBUE B Ma-
IIMHE, OCHOBHBIC
(dbuzndeckue
CBOIICTBa, OOIIHME
3aKOHBI CTaTUKH,
KHHEMATUKH |
TUHAMHUKH  pabo-
quX KAJKOCTEH M
ra3000pa3HbIX
cpeln; OCHOBHBIC
3aKOHBI, TEOPEMBI
" TIPUHITATIBI
3IEKTPOTEXHUKHI
U DIIEKTPOHUKH,
OCHOBBI ~ TEOpHUU
IJEKTPUUECKUX U
MarHUTHBIX  IIe-
new, METObI
pacyeTra Ha TpoU-
HOCTbB, JKE€CTKOCTh
U YCTOWYHMBOCTH
TUTIOBBIX JJIEMEH-
TOB  Pa3IMYHBIX
KOHCTPYKIUH,
CBSA3aHHBIX C IIO-
XKapHoil Oe3omac-
HOCTBIO; KOH-
CTPYKIIUIO, TIPHUH-
ounsl  paboTsl,

TEMAaTUYECKON CTa-
TUCTHKH, cTaTu-
CTHUYECKUX METO/IOB
00paboTKHM  JKCIIe-
PUMEHTaIbHBIX

TAHHBIX, 3JEMCH-
TOB TeopuH (PyHK-
OUi KOMILJIEKCHOU
MEPEMEHHOM; 3aKo0-
HBbI TPSHUS H METO-
IIbl pelIeHusl 3aaad
C y4eTOM CHJI Tpe-

HUS; KUHEeMaTuue-
CKHE  XapaKTepHu-
CTUKH TOYKHU;

MPUHLMIIBL pabOTHI
COBPEMECHHBIX Me-
XaHU3MOB M Ma-
IIMH, WX B3aHMO-
IEUCTBHE B Ma-
IIMHE, OCHOBHBIC
(dbu3UYeCcCKue CBOM-
CTBa, OOIIME 3aKo-
HBl CTaTUKH, KHHE-
MaTHKH U JUHAMU-
K pabouymx >KHj-
KOCTeHl W Ta3000-
pa3HbIX Cpel; Oc-
HOBHBIC  3aKOHBI,
TEOpEeMbl M TPHUH-
IUTIB  DJIEKTPOTEX-
HUKH U 3JIEKTPOHHU-
KH, OCHOBBI TE€OPUU
ANEKTPUUYECKUX U
MarHUTHBIX IIEIEi;
METO/bl pacuera Ha
MPOYHOCTh, JKECT-
KOCTb M YCTOWYU-
BOCTb THUIOBBIX
3JIECMEHTOB pas-
JTUYHBIX KOHCTPYK-
LMK, CBS3aHHBIX C

MOKapHOU 6e3-
OIMAaCHOCTHIO; KOH-
CTPYKLIMIO, IIPUH-

unsl paboThl, pe-
TYJUPOBOYHBIC TIa-
paMeTpsl  TPaKToO-
pOB W aBTOMOOW-
JIeW; TpaBWiIa TeEX-
HUKM  0e30I1acHO-
CTH TNpPU TPOBEPKE




U aBTOMOOWJICH; | HOBBI TEOPHH | )KECTKOCTh U | PETyJUPOBOYHBIE | TEXHUYECKOTO CO-
npaBujia TEXHUKHU | dJIEKTpUYe- YCTOMYMBOCTh | MTapaMeTpbl TpPaK- | CTOSHHUS ~ aBTOMO-
0e30MacHOCTH CKUX U Mar- | TUIIOBBIX  3Jie- | TOPOB W aBTOMO- | OMig U oOparieHus
npu MPOBEPKE | HUTHBIX  1I€- | MEHTOB pas3- | Omieit; mpaBwWia | ¢ 3KCILTyaTallMOH-
TEXHUYECKOTO CO- | I€H; METOHbI | JUYHBIX  KOH- | TEXHUKHU 0e3- | HBIMU MaTepHuala-
CTOSIHUSI aBTOMO- | pacyeTa Ha | CTPYKUUN, CBS- | ONACHOCTH  TPH | MU
Owis u oOpaile- | IPOYHOCTD, 3aHHBIX C IIO- | IPOBEPKE TEXHU- | 3a7a4
HUSl C JKCIUIyaTa- | )KECTKOCTb M | )KapHOW  0e3- | 4eCKoro cocTosi-
LIUOHHBIMM MaTe- | yCTOMYMBOCTh | OMACHOCTHIO; HUSL aBTOMOOWJIS
puaiamu TUTOBBIX 3Jie- | KOHCTPYKIHMIO, | U OOpaleHus ¢

MEHTOB  pa3- | IPUHLHUIIBI pa- | SKCILTyaTal[uOH-

JUYHBIX KOH- | OOTBHI, pEryjiH- | HBIMH  Marepua-

CTPYKLUH, pOBOYHBIE Ia- | JaMU

CBSI3aHHBIX  C | paMEeTpbl Tpak-

MOKapHOH TOPOB M aBTO-

0e3omnacHo- MoOWIIe; mpa-

CThIO; KOH- | BWJIa TEXHUKHU

CTPYKIIHIO, 0€301acHOCTH

MPUHIUIIBI pa- | IPU  MPOBEPKE

OOTBI, pEryiau- | TEXHUYECKOrO

POBOYHBIE TI1a- | COCTOSIHUS ~ aB-

pameTpsl Tpak- | TOMOOMIIS u

TOpPOB U aBTO- | OOpalleHus ¢

MoOuel; mpa- | IKCIUTyaTalu-

BWJIA TEXHHUKW | OHHBIMU Mare-

0€30MacHOCTH | puajiamu

MpU  TIPOBEPKE

TEXHUYECKOTO

COCTOSIHHSI aB-

TOMOOWIST U

oOparieHust ¢

JKCILTyaTalu-

OHHBIMH Marte-

puanamu
YMEThb: ITonnoe oT- | YactuuHo B uenom ycrneu- | ITonHOCTBIO
aHAIM3UPOBaTh Ma- | CYTCTBUE JINOO | OCBOEHHOE HOE€, HO HE CH- | YCIIEIIHOE YMEHHE
TEMAaTU4ECKUE  32- | (hparMeHTap- YMEHHE aHajiu- | CTCMaTHYCCKHU aHaJIM3upoBaTh  Ma-
BHCHMOCTH, BBIYHC- | goe YyMEHHUE | 3UpOBaTh  MaTe- | IPOSBIAIONIEECS | TCMaTHYCCKHE 3aBH-
JATh SMIMPUYECKUE | apanpsppoBath | MATHUECKHE  3a- yMeHHe apanm- | CAMOCTH, BBIYHMCIIATH
OIICHKHU ITApaMETPOB | yraremaTiye- BUCUMOCTH, BbI- | sypoparh MaTeMa- | YMIMPHYECKHE
PacCTIpEACIICHAA CKHE 3aBHUCHUMO- | YMCIATH  OMIM- | tyyeckue 3aBucu- | OUCHKH  IIApaMETPOB
ciy4aiiHbIX  BeJH- CTH, BBIYHUCIIATH | PUICCKUC ONICHKH | MOCTH, BBIYUCIIATH pacnpeacienus  Ciy-
YHH, IPOU3BOJIHBIC, OIMITUPHUYECCKUE NapaMeTpOB PaC- | sMIMPUYECKHE YaHBIX BEJIMYMH,
HUHTCTpaJIbI; uc- OLIEHKH napa- npeAcaeHus Cly- OLIEHKHU napameT- MMpOU3BOJHBIC, HWHTC-
NOJb30BaTh 3aKO- | METPOB pacmpe- | YaHHBIX  BEJH- | poB pachpenencHus | TPAIBL;  HCIIONB30-
Hbl W METOMBI | JeneHus  ciy- | YUH, TPOU3BOJI- | cryyaifHBIX —Benu- | BaTh 3aKOHBI U Me-
TEOPETUYECKOMN YaiHBIX  BeNU- | HBIC, MHTEIPAILL, | yun, npou3BOAHEIE, | TOABI  TEOPETHYE-
MEXaHUKH KaK Oc- | 9MH, MPOHM3BOA- | HCIOJIB30BATH HHTETPaJbL; UC- | CKOM MEXaHUKH Kak
HOBBI omnucanus u | HPIC,  MHTEIPA- | 3aKOHBI U METO- | 1051b30BaTh 3aKO- | OCHOBBI  OMHCAHUSA
pacuetoB  Mmexa- | 1P, HCHOJB30- | bl TEOPETHYC- | HpI W  METOIBI | © PACUYETOB MeXa-
HU3MOB  TpaHc- | BaTh 3aKOHBI U | CKOM MEXaHUKHU | TeopeTHUECKOil HU3MOB TpaHc-
HOPTHBIX u | METOZBL  TCO- | KaK OCHOBBI | MeXaHUKH  Kak | MOPTHBIX M TPaHC-
TPaHCIIOPTHO— PETHICCKON OITMCaHUS 1 | OCHOBBI ONMCAHMS | TOPTHO—




TEXHOJOTHYECCKUX
MalmuH 1 00opy-
JIOBaHMS; HCIIOJIb-
30BaTb OCHOBHBIC
3aKOHBI MEXaHUKH
JKUJIKOCTEH U Ta-
30B ISl peIICHUS
3a/1a4 1O TMPOEK-

TUPOBAHUIO u
IKCIUTYaTaI|H
TUAPO— U IHEB-
MOCHCTEM TpaHC-
MOPTHO—
TEXHOJOTHYECKON
UH(PACTPYKTYpHI;
cobuparbp  d3JeK-
TpUYECKHUE LENU

10 TIpeJIaraeMbIM
cXxeMaM M aHajH-
3UPOBaTh MPOIIEC-
CBl, TIPOUCXOIS-
IIMEe B DJICKTpHYEC-
CKUX ¥ MarHuT-
HBIX MeMsX; pas-
pabaTeiBaTh  Me-
TOJIUKU WU Y3JIbI
MalliH © MeXa-
HU3MOB; pelarhb
KOMIUIEKCHBIE 3a-
Jauu mo paszbopy

TUTTHYHBIX J0-
POKHO — TpaHC-
MOPTHBIX  CHUTYya-

U C HCHOJIB30-
BAaHHE Pa3JINYHBIX
TEXHUYECKUX
CPEACTB; INpHUMeE-
HATb  JEUCTBYIO-
oiMe  CTaHJAApTHI,
MIOJIOXKEHUS U HH-
CTPYKIIUM TEXHH-
YECKOM JOKYMEH-
TallU¥;  WCIOJb-
30BaThb COBPEMEH-
HbIE cpencTBa
MalluHHOM  Ipa-
bukmu.

MEXaHUKHA KakK
OCHOBBI  OITH-
CaHusA W pac-
YeTOB  MeXxa-
HHU3MOB
TPAHCIIOPTHBIX
U TPaHCIOPT-
HO—
TEXHOJIOTHYE-
CKHX MAIlIMH U
obopyoBa-
HUSI, HCIOJIb-
30BaTh OCHOB-
HBIC  3aKOHBI
MEXaHUKH
JKHUIKOCTEH |
ra3oB sl pe-
HICHUS  3a/]a4
0  TPOCKTH-
POBaHUIO 51
IKCILTyaTaI|H
TUAPO— u
ITHEBMOCHCTEM
TPaAHCIIOPTHO—
TEXHOJIOTHYe-
ckoi  uH(ppa-
CTPYKTYpHI;
cobupaTthb
IIEKTPUICCKUE
Henu Mo mpe-
JIaraeMbIM
CXeMaM M aHa-
JU3UPOBATH
MIPOLIECCHI,
TIPOUCXOJIs-
e B JJICK-
TPUYECKHX U
MAarHUTHBIX
Iensx; paspa-
OaTbIBaTL Me-
TOAUKH WM
Y3716l MAIllUH U
MEXaHH3MOB;
pemars  KOM-
IJIEKCHBIE  3a-
Jadyd 1O pas-
Ooopy TuUNHY-
HBIX JIOPOKHO
—  TpaHCHOPT-
HBIX CUTyaluiu
C HCIIOJIH30Ba-
HUE  pa3iIny-

pacueToB Mexa-
HU3MOB TpaHC-
MOPTHBIX u
TPaHCIOPTHO—
TEXHOJIOTHYe-
CKMX MAaIIUuH U
o0opyI0oBaHUA;
KCII0JIb30BaTh
OCHOBHBIE  3a-
KOHBl MEXaHUKHU
JKUOKOCTEH U
rasoB s pe-
LIeHUs 3a7a4 1o
MIPOEKTUPOBA-
HUIO U DKCILTY-
aTaluu TUIPO—
U I[HEBMOCH-
cTeM TpaHc-
MOPTHO—
TEXHOJIOTHYe-
ckoil  umH(pa-
CTPYKTYpHBI; CO-
Ouparb  3JEK-
TpUUYECKUE Iie-
i 10 Tpeasia-
raeMbIM CXeMaM
U aHAIU3UPO-
BaTh IPOIIECCHI,
MIPOUCXOSTIINE
B DIIEKTpHUE-
CKMX M MarHuT-
HBIX LeTISIX
pa3zpabaThiBaTh
METOANKUA WJIU
Y376l MalluH U
MEXaHU3MOB;
pemarb  KOM-
MJIEKCHBIE 3a]1a-
yu 1o pazdopy
TUNHAYHBIX J10-
POXKHO —
TPaHCIOPTHBIX
CUTyaluil ¢ uc-
M0JIb30BAHUE
Pa3IUYHBIX
TEXHUYECKUX
CpPEencTB; TMpH-
MEHATh nen-
CTBYIOIIHE
CTaHJapThl, IO-
JIO)KCHUS M WH-
CTPYKIIUU TE€X-

W pacyeToB Mexa-
HU3MOB  TpaHC-
HOPTHBIX u
TPAHCIIOPTHO—
TEXHOJIOTHYECKHUX
MallMH U 000py-
JIOBaHUS; UCIIOJb-
30BaTh OCHOBHbIE
3aKOHbl MEXaHH-
KU JKUJKOCTEH U
ra3oB Ui penie-
HUsA 3a1a4 10
IPOEKTUPOBAHUIO
U 3KCIUTyaTaluu
TUAPO— U IIHEB-
MOCHUCTEM TpaHC-
HOPTHO—
TEXHOJIOTHYECKOU
UHPPACTPYKTY-
PHI; cobupatp
INEKTPUUYECKUE
Henu no mnpejia-
raeMbIM CXeMam
U aHaJu3UpOBaTh
IPOLECChl, IPO-
UCXOAIINE B
NEKTPUUYECKUX U
MarHUTHBIX  Lie-
nsx; paspadaThl-
BaTb  METOJMKH
WM Y3716l MAluH
U MEXaHHU3MOB;
pemarb KOM-
IUIEKCHBIE 3a/1a4
no paszbopy TH-
IUYHBIX TOPOKHO
— TpPaHCIOPTHBIX
CUTyallUil ¢ HcC-
10JIb30BAHUE
pa3IM4YHbIX
HUYECKUX
CPEICTB; TpUMeE-
HITh JICUCTBYIO-
IIMe CTaHAAPTHI,
MOJIOXKEHHUS "
WHCTPYKLUU TEX-
HHUYECKOW  JIOKY-
MEHTalluh;  HC-
M0JIb30BaTh  CO-
BPEMEHHBIE CPEJl-
CTBa MAaIIMHHOU
rpapuKu.

TCX-

TEXHOJIOTUYECKHIX
MalifiH U 000py/I0-
BaHUS; UCHOJb30-
BaTh OCHOBHBIC 3a-
KOHbl ~ MEXaHUKH
JKUJIKOCTEN U ra3oB
JUIA pelIeHus 3a1a4
o  MPOCKTHPOBa-
HUI0O M JKCIULyaTa-
Ud  THUAPO— W
MTHEBMOCHCTEM
TPAHCIIOPTHO—
TEXHOJIOTUYECKOU
UHPPACTPYKTYPHI,
coOuparh 3JIEKTPHU-
YecKUe Iemud  TI0
npeJiaraeMbiM
cXeMaM U aHaJIU3H-
pOBaTh IMPOIIECCHI,
MPOUCXOJSAIINE B
MEKTPUUICCKUX |
MarHUTHBIX IEMsX;
pa3zpabaThIBaTh Me-
TOAUKH WU  Y3IIBI

MalmiiH W MEXa-
HHU3MOB, peuiaThb
KOMIIJICKCHBIC  3a-

Jayud 1o  pas3bopy
TUMUYHBIX JTOPOXK-
HO — TPaHCIOPT-
HBIX CHUTyallUid C
HCIIOJIb30BaHUE
Pa3IUYHBIX TEXHH-
YECKUX  CPEACTB;
MIPUMEHSTh nen-
CTBYIOLIME  CTaH-
JapThl, TOJIOKEHUS
u MHCTPYKIUHU
TEXHUYECKOH  [0-
KYMEHTAallUM;  HUC-
M0JIb30BAaTh COBpE-
MEHHBIE CpE/CTBa
MalIMHHON Trpadu-
KH.




HBIX TEXHHWYE- | HUYECKON  J10-

CKHX CpEJACTB; | KyMEHTAIINH;

MIPUMEHSTh HCIOJIb30BATh

JICHCTBYIOIIME | COBPEMEHHBIE

CTaH/IAPTHhI, CpeAcTBa  Ma-

MOJOKEHUS W | LIMHHOW  Tpa-

WHCTPYKITUU bukmu.

TEXHUYECKON

JIOKYMEHTa-

LMW, HCHOJb-

30BaTh COBpE-

MEHHBIE CpeJI-

CTBa MalIWH-

HOW TpaduKy.
BJIAJETD: @parmeHTap- | HactuuHoe VYcenemnoe, Ho He | [TosHOCTEIO
METOJAaMH  IO- | HO€ NPUMEHE- | IPUMEHEHUE CUCTEMAaTUYECKOE | YCIIEIIHOE IIpHUMe-
CTpOCHUSI Mare- | HUe METOJAOB  IIO- | IPUMEHEHUE Me- | HCHUE METOJI0B
MAaTHYECKUX MO- | METOJIOB MO- | CTPOCHUSI Ma- | TOJOB IIOCTPOE- | MIOCTPOEHUSI Mare-
Jieliell  THUIOBBIX | CTPOCHUS Ma- | TEeMAaTHYECKUX | HUSI MaTeMaThye- | MATUYECKUX MOJIe-
npodeccroHagb- | TEMATUYECKUX | MOJEICH THIIO- | CKUX MOJIeJIeH | e TUIOBBIX IPO-
HBIX 3a- | MOJIeTIed  TH- | BBIX Tpo(eccH- | THIOBBIX mpodec- | hecCHoHaTbHBIX
Jlay;HaBbIKaMH MOBBIX  MPO- | OHAIBHBIX  3a- | CHOHAJIIbHBIX 3a- | 3aJla4;HaBbIKAMU
00paboTKu dKcIe- | hecCHOHAb- Jla4; HaBbIKAMHU Jlad;HaBBIKAMU 00- | 00pabOTKH HKCIEpH-
pUMEHTAITBHBIX HBIX 3a- | 00pabOTKM 3KC- | pabOTKM 3KCHEpHU- | MEHTAIBHBIX JaHHBIX
AHHBIX U 0(1)0pM- Jla4;HaBbIKAMU NEepUMCHTAIILHBIX | MCHTAIBHBIX JaH- | U ohopmieHns pe-
JICHUsT pe3ylibTa- | 00paboTKu dKc- | AAHHBIX U | HBIX U 0pOpMIICHHS 3yNbTATOB  H3MEpe-
TOB  M3MepeHuil; | IepHMEHTAb- oopmiieHUsT pe- | pe3yabTaTOB HM3Me- | HUM; aHAJIU30M H
AHATM30OM M CIIO- | HPIX JAHHBIX u | 3Y/IbTATOB H3MC- | peHHMH; aHAIU30M CIIOCOOHOCTBIO CO-
cobuocTEIo  co- | Oopmienus peHuid;  AHAU- | 1 CIIOCOOHOCTHIO | CTABIATh  AUPde-
crapnsTs  mHbbe- Eii{};m,e?;;s IS{(;A(/:[TLI/IIO Cnoczg— COCTaBJIATh H(- PeHIHATBHBIX
PEHIHATLHBIX aHaJ'IEIE.OM’ o | coannes znd 3;:;;;1;;;5251;;_ i’I]IZ/);BI-}[ZI-:IIZI; ,[I[/IBI/I:;G-I
YPapleHim  ABH- CIIOCOOHOCTBIO (depeHnmanb- J)KEHHSI TOYEK M | MeToJaMH onpene—'
PRCHIL - Todek | COCTaBJIATH HBIX YPaBHEHUH | Ten METOJIaMH | JIEHHSI CKOPOCTEN U
. et nuQQepeHnn- | BMKEHHs  To- Ol'Ip.eI[eJ'IeHI/IH YCKOPEHUH TOYEK U
onpeneneii i aJIbHBIX ypaB- | Y€K U TEJI. ME- | CKOPOCTEM U | TE, MeETOJIaMU
cropaster, " | Hermit ABHIKE- | TODAaMHM  OIIPE- | yCKOPEHUM TOYEK CTp;/KTypHoro u
YCKOPEHII TOHUEK HHASA TOYCK U | meJIeHUSA CKOPO- | 1 TeJl, METOJaMHU | KHHEMAaTU4YESCKOI'O
oo METORMH | ren. METO/IaMH | CTEi U yCKOpe- CprK”;“ypHOFO U | aHalM3a  phlYax-
CPYRIypRe e M ONMPENCIICHASA | HUH TOYEK W | KWHEMAaTHYEeCKOTO | HBIX, KYJIa9KOBBIX
ST eeroro CKOPOCTCH W | Ten; METOAAMH | aHANM3a pBIYAXK- | U 3}’/6an51)( Mexa-
aHAHsa - phlHa YCKOpEHHH CTp;’KTypHOFO U | HbIX, KYJIJAUKOBBIX | HU3MOB; 3HAHUSIMU
HBIX, KYJIQ4KOBBIX ) ’ :
H 3ybuaTHX Me- I,I();zl;a I\I;IH TeJT; I(:II;I(I){:CI)VIaT;E;?';Hga u 3y6anT>1x Me- | peKUMOB  PabOTHI
XaHU3MOB; 3HAHHU- CTPYKTYPHOTO | psMakHBIX, Ky- ziif,leOB’ 3Ha- | TUAPOYCTAHOBOK, _
MU PEKIMOB Pa- ) PEXKUMOB | UX MOHTaXKa U pe
Gors poyers- | 1 SO | dostoms - paorss | ruapo- | yposanisi v
Jopal, R VORT | sa phIvaK- X};HI/BMOB; 3Ha- zﬁ)ma(zx;) I:I pery- nglfleﬁHHX u Henlgzl-
e T peryuposa- HBIX, KYJIa9KO- | HUAMU  PEXKH- | TUPOBAHUSA; Me- | HEUHBIX  DJIEKTPHU-
T MeTOHanH BbIX M 3y04a- | MoB paloThI | Tomamu a’HaJmsa YyecKnX IIereil Io-
aHalv3a  JIMHEH-

ThIX MCXAHH3- | THAPOYCTAHO- JMHEWHBIX U HE- | CTOSIHHOIO U Iiepe-

HBIX W HeIUHEN-

MOB,; 3HaHHS-

BOK, X MOHTa-

JIMHEWHBIX DJJIEK-

MEHHOT0 TOKa;




HBIX  3JIEKTpU4e-
CKMX LEneu Io-
CTOSIHHOTO W IIe-
PEMEHHOTO TOKa;
HaBbIKAMU uc-
MOJIb30BAaHUSL Me-
TOAOB COIIPOTHB-
JeHUsT  MaTrepua-
JIOB IIPU PELICHUH
MPaKTUYECKUX
3a/1a4; HaBbIKaMU
PEryJIupOBKHU
TPakTOPOB MU aB-
TOMOOHIIEH.;
HaBbIKAMH  0e3-
OMacHOTo yIpaB-
nenuss TC B pas-
JUYHBIX  JTOPOXK-
HBIX U METEOpOo-
JIOTUYECKUX YCIIO-
BUSIX; HaBbIKaMHU
U3MEPEHUS
YPOBHEH OIIaCHO-
CTed Ha Npous-
BOJACTBE U B
OKpYyKaro-11en
cpene, HUCIOIb3ys
COBPEMEHH YIO
HU3MEPUTEIIbHYIO
TEXHUKY,  METO-
JTaMu OIICHKH
JKOJIOTUYECKOU
CUTYaIIHUH.

MH  PEXUMOB
paboTel  THI-
POYCTaHOBOK,
AX MOHTa)Xa H
peryiupoBa-

HHUSA, METOoja-
MH aHaInu3a
JIMHEUHBIX |
HEJIUHEHHBIX

AJEKTpUYe-

CKUX nemneu
IMOCTOSIHHOTO U
MIEPEMEHHOTO
TOKa, HaBbIKa-
MH HCIIOJIB30-
BaHUSI  METO-
JIOB COIPOTHUB-
JICHUs MaTepH-
aJjoB TpHU pe-
HIEHUH TIpaK-

THYECKUX 3a-
Jlay; HaBbIKa-
MU perymnu-

POBKH TPAKTO-
POB M aBTOMO-
Ousen.; HaBEbI-
KamMu Oe3orac-
HOTO YyIIpaBiie-
nus TC B pas-
JUYHBIX  JI0-
POKHBIX M Me-
TEeOpOJIornye-
CKHX YCIIOBHU-
sIX; HaBBIKAMU
HU3MEPECHUS
YPOBHEH ormac-
HOCTEH Ha
MIPOU3BOJICTBE
U B OKpYXaro-
men cpene,
UCIIONB3YS CO-
BPEMEHHYIO
U3MEPHUTEIb-
HYIO TEXHUKY,
METOIaMH
OIIEHKH 2KOJIO-
TUYECKOM  CH-
Tyaluu.

)Ka U peryiaupo-
BaHHS; METOHa-
MM aHajii3a JIu-
HEWHBIX M He-
JIMHEWHBIX
AIEKTPUUECKUX
Hened  ImocTo-
STHHOTO W TIepe-
MEHHOTO TOKa;
HaBBIKAMHM ~ MC-
MMOJIb30BaHHMS
METOI0B co-
MPOTHUBIICHUS
MaTepuasioB
MpU  pEUICHUH
MPAKTUYECKUX
3aJa4; HaBbIKa-
MU PETYJIHPOB-
KU TPakTOpPOB U
aBTOMOOUJIEH.
HaBBIKaMHM 0€3-
OIIaCHOT'O
ynpasieHust TC
B pa3IMYHBIX
JTOPOXKHBIX U
METEOpOJIOTU-
YECKUX YCIIOBU-
sIX; HaBBIKAMU
U3MEpeHUs
YPOBHEH orac-
HOCTE Ha
MIPOU3BO/ICTBE
U B OKpYyXaro-
men cpene,
WCTIONB3YSl  CO-
BPEMEHHYIO
U3MEPUTEIb-
HYIO TEXHHKY,
METOdaMH
OILICHKH DKOJIO-
TUYECKON CHUTY-
aluu.

TPUUYECKUX Ienen
IIOCTOSSHHOTO |
MEPEMEHHOTO TO-
Ka; HaBBEIKAMH
HCIOJIL30BaHUSA
METOZI0B  COIpO-
THBJIEHUS MaTe-
puajoB mOpu pe-
IICHUU  TMPAKTH-
YECKHX 3aja4;
HaBBIKAMH  PETy-
JUPOBKU TPaKTO-
pOB M aBTOMOOU-
JIeH.; HaBBIKAMHU
0€e3011acHOTO
ynpasienus TC B
pa3IUYHBIX  JI0-
POXHBIX H Me-
TEOPOJOTUUECKUX
YCIIOBUSIX; HAaBBbI-
KaMH u3mepe-
HUA YpOBHEM
OIIaCHOCTEeH  Ha
POU3BOJACTBE U
B OKpYXaro-1eu
cpene, UCHOIb3ys
COBPEMEHHYIO
U3MEPUTEIIbHYIO
TEXHUKY, METO-
JlaMH OLICHKH
9KOJIOTHYSCKOM
CUTYaLIH.

HABbIKAMU HCIOJb-
30BaHUsl  METOJOB
COIPOTUBIICHUS

MaTepuaioB  Ipu
pElIeHUH TPaKTU-
YECKUX 3ajay;
HABbIKAMU PeryJu-
POBKHU TPakTOpPOB U

aBTOMOOUJIEH.
HaBBEIKAMH 0e3-
OITACHOTO  YIpaB-

nenuss TC B pas-
JIMYHBIX JTIOPOKHBIX
U METeopoJioThye-
CKHX YCIIOBUSIX;
HaBbIKAMH  H3Me-
peHus YPOBHEHN
OIaCHOCTEH Ha
MPOU3BOJICTBE U B
OKpYyXaro-1iei

cpeae, MCIOIb3yA
COBPEMEHHYIO  M3-
MEPUTENIBHYIO TEX-
HUKY,  METoJaMu
OIIEHKH  DKOJIOTH-
YECKOM CUTYyalLlNH.

B PE3YIbTATC U3YUCHUA JUCHUIIIIMHBI CTYICHT HOJIPKCH:

3nams:

- HPUHOUIIBI COBPEMCHHBIX METOA0B HCCICIOBAHUSA MTPOLCCCOB U aIllllapaTOB,




- KOHCTPYKIIUU W MPUHIIUIBI JEHCTBUS alaparoB ISl OCYIIECTBICHUS MEXaHUYECKHUX,
TUIPOMEXAHUYECKHUX, TETUIOBBIX K MAaCCOOOMEHHBIX MPOILIECCOB;

- METOJMKY MOJICIUPOBAHUS IIPOLIECCOB MUIIEBHIX MPOU3BO/ICTB;

- (U3UYECKYIO CYIIHOCTh U TEOPETUYECKHE OCHOBBI OCHOBHBIX IPOIIECCOB;

- anmapaTypHO-TEXHOJOTHYeCKoe O(OPMIICHHE OCHOBHBIX IMPOIECCOB, MPHHIIMI JICH-
CTBUS allapaToB;

- METO/Ibl PacueTa OCHOBHBIX MPOIIECCOB U aIIAapaToB.

Ymemn:

- IPOBOJUTH MaTe€pUaIbHBIM U SHEPTETUUECKHUI pacyeT Mpouecca U ONpeaeIuTh ONTH-
MaJIbHBIE ITAPAMETPBI €T0 BEJICHUS;

- BBINOJHUTH NMPOEKTHO-KOHCTPYKTOPCKHUE pacdeThl OCHOBHBIX ammaparoB, oOecreydu-
BAIOLIMX JAHHBIN MTPOLECC;

- TPaBUIBHO ONPEEIUTh HaubosIee MPUEMIIEMYIO CXEMY TEXHOJIOTHYECKOI0 MPOLIecca;

- OILICHUBATh TEXHOJIOTHUYECKYIO d3PPEKTUBHOCTH MMPOU3BOJICTBA;

- BeIOMpaTh (hepMEHTALIMOHHOE M BCIIOMOTaTellbHOe 000pyAOBaHUE, MPOU3BOIUTH €r0
pacder, BRIOpaTh PEKUM €ro CTCPUITH3aIUY;

- HUCIIOJIb30BaTh HOPMATHUBHBIE JOKYMEHTBHI MPU OLICHKE, KOHTPOJE KauyecTBa U CEpTH-
(UKaIu CHIPHS U MIPOTYKIIUH.

Braoemy:

- METOAMKOM pacdeTra pa3IHuHbIX COCTABIIONINX TEXHOJIOTHYECKOTO MPOIIEeCcCa;

- HaBBIKAMH MPOBEICHUS UCCICAOBAHUI PaOOTHI almapaToB ¢ MEJIbI0 ONPEACICHHUS OTI-
TUMAJBHBIX YCJIOBUI OCYLIECTBICHUS IMPOIECCOB B PALIMOHAIBHOH CXEME COOTBETCTBYIOILETO
anmapaTrypHoro oQpopMICHHS

- HaBBIKaMH O0ECICUCHMsI TEXHUYECKOM IKCILTyaTaluu U 3()(HEKTHBHOTO HCIIOIb30Ba-
HUS aIapaToB U MAaIluH,

- CpeICcTBaMH MHXEHEPHOTo 00ecreueHus] TEXHOJIOTHYECKOT 0 MPOLIECCOB

- aHaJIM30M YCIIOBHH M PEryJIMPOBaHUS PEXHMa paObOTHI anmapaToB pa3jIMYHOrO Ha3Ha-
YeHUsl.

3.1. MaTpuia cooTHeCeHUs1 TeM/pa3/ejioB Y4eOHOH JUCHUNITIMHBI (MOIYJIs1) U
¢dopMmupyembIx B HUX PO eCCHOHATBHBIX KOMIIETEHIINH

Kommerenmnuu
No Temsl, v | & 2 oOmiee
pa3aenbl AUCIUIIIIUHEI o bld KOJIMYECTBO
=B KOMIIETESHIIUMN

1 Paznen 1. OCHOBHbIE 3aKOHBI TEXHOJOTMYECKUX | 4 + 2
MIPOIIECCOB.

2 | Paszen 2. ['uapoMexaHHMIECKHE POLECCH + + 2
Pa3nen 3. TemnoBrle Iporiecchl + +

3 p 2
Pazgen 4. MaccooOMEHHEBIE MTPOLIECCHI + +

4 p 2

5 | Pasmen 5. Mexanu4eckue mpoueccsl + | + 2

4. CTpyKTYypa M cofepKaHue TUCHUILTUHBI (MO1YJIs1)
OO01mas TpyA0eMKOCTh JTUCIUTIINHBI COCTaBJIsAeT 5 3aueTHbIe euHuIbl miu 180 Jaca.



4.1. O0beM TUCHUILJIMHBI U BUbI Y4eOHO# padoThI

KonnyecTBo ak. yacos
110 OYHOU 10 3204HOU
Bun 3ansaruit bopme dopme
o0ydeHus oOy4eHus
4 cemecTp 4 xypc
OO0miast TpyA0€MKOCTh TUCIUILIUHBI 180 180
KonraktHas pabora ¢ o0y4aromumucs, B 48 12
T.4.
AyIUTOpPHBIE 3aHATHS, B T.4. 48 12
Jlexun 16 4
[TpakTrueckue 3aHATHS 32 8
CamocTosTenbpHas padora 69 159
[TpopaboTka ydyeOHOrO Marepuaia mo Auc-
LUUIUIMHE (KOHCIIEKTOB JIEKIWH, y4eOHH- 29 94
KOB, MAaTepHAJIOB CETEBBIX PECYPCOB)
BrIimonHeHne MHAWBHTYaTbHBIX
; AHBIAY 20 54
3aJlaHuM
[ToaroroBka K TECTHPOBAHUIO 20 51
Kontposnb 63 9
Bua uToroBoro KOHTpois DKk3aMeH DKk3amMeH
4.2. Jlekuun
O6beM B yacax
No Pazgen nucuunnuael (Momys), OuHas 3aouHas dopmupyembie
B TEMBbI JIEKIIUN U X COJIepKaHue popma dopma KOMIIETEHIINH
o0ydeHus | oOydeHus
Paznen 1. OcHOBHBIE 3aKOHBI TEXHOJIOTHYECKHUX MPOLIECCOB.
OcHOBHBIE 3aKOHBI TEXHOJIOTHYECKHUX PO-
1 | ueccoB. MoaenupoBaHue MpoIIeCCOB U arla- 2 0,5 [1K-4, TIK-22
partoB.
Paznen 2. 'mapomexannyeckue nporecchbl
Mexanunueckue nporecchl. Mi3MenbueHue.
2 | Kmaccer u crenienp usmensueaus. CopTupo- 2 0,5 ITK-4, TIK-22
Banue. [lepememmuBanue. [IpeccoBanue.
Pa3nen 3. TennoBsle nporiecchbl
3 | TermooOMeHHBIE MTPOLIECCHI U amapaThl 2 0,5 [1K-4, TIK-22
®notanus.Cymka. CylmHOCTb npoiecca 1
4 HopL -y, Y pon 2 0,5 TK-4, TTK-22
€ro Ha3Ha4YeHHUe.
Pa3nen 4. MaccooOMeHHBIE TPOLIECCHI
I'mppomexanunveckue Bl
5 AIDOME CCKHC TPOTEce 2 0,5 [TK-4, TIK-22
Pa3nenenre HEOTHOPOAHBIX CHCTEM.
5 dunpTpoBaHue ¢ 0Opa3zoBaHueM u 6e3 oOpa- 9 05 TIK-4, TIK-22
30BaHMSI OCAJIKA.
Paznen 5. Mexannyeckue npoueccol
7 4 1 [1K-4, TIK-22

MaccooOMennbie Tiporiecchl. [Iporecchr aKc-




TPaKIUH, IEPETOHKU U PeKTU(PUKAIIH.

Hroro 16 4
4.3. llpakTHyecKue 3aHATHS
O0bem B yacax
Ounas 3aouynas | Gopmupyembie
No HanmenoBanue 3aHstus PMUPY
dbopma dbopma KOMITIETEHIIUH
o0y4yeHus | oOyueHus
Pa3znen 1. OcHOBHBIE 3aKOHBI TEXHOJIOTMUYECKUX ITPOLIECCOB.
Omnpenenenue CKOPOCTH CTECHEHHOTO oOca-

1 | &naenns mapoo0Opa3HeIx yacTuil. Pacuer mpo- 4 1 [1K-4,
W3BOJUTENILHOCTH U IUIOIIAAN OCAKICHUS OT- [1K-22
CTOMHHKA
O3zHakoMJIeHHE ¢ KOHCTpyKuuen Oypara. Pac- K-4

o | U€T HACTOTHI BPAIIEHHS, MPOH3BOIMTENHHO- 4 1 ’
CTH U mOoTpedisieMoll OypaTOM MOIIHOCTH O TK-22
3aJIaHHBIM BEJTUYHHAM

Paznen 2. 'mapomexaHnndeckue mporecchl
[1K-4
3 | HccrenoBanue MOJIOTKOBOI IPOOHIKH 4 1 )
8 P TK-22
[1K-4
4 | VccnenoBaHue IapoBOi MeTbHUIIbI 4 1 )
8 P B TK-22
Paznen 3. TemnoBsie nmpoliecchl
[1K-4
5 | TexHOIOTUYECKHI PacyeT LIEHTPH 4 1 !
p HeHTpUdyT [IK-22
Paznen 4. MaccooOMeHHBIE TPOLIECCHI
[1K-4
6 | UccremoBanue MUKIOHA 4 1 :
ccleso € IUKJIO0 TK-22
[1K-4
7 | Pacuer GaTapeifHOTO ITUKIIOHA 4 1 :
cdeT 6aTapeitHOro MUKIIO TK-22
Paznen 5. Mexannueckue npouecchbl
HccnenoBanne 6GapaGaHHOU CYLIMJIKH. K-4

8 | Onpenenenue pasmepos GapaGaHa ¥ MOIIHO- 4 1 K22
CTH, Ha €Tr0 BpAaIl[eHHE B Ta30BOM CYIIUIIKE
Hroro 32 8

[lepeueHr METOAMUECKUX yKa3aHUM MO OCBOECHHUIO JUCIUILTUHBI (MOJTYJIs):
1. [Ipaktukym no aucuuruinHe «lIporeccs! U anmaparbi» Uil CTYJEHTOB HH)XKEHEpHOTo (a-

KyJIbT€Ta OYHOM M JHMCTaHIIMOHHO-3a04HOM (popMm oOyueHus no HampanieHuio - 200301 Texno-
cepHas 6e30macHOCTb, MPoPuITh - be3onacHOCTh TEXHOIOTMYECKUX MPOLIECCOB U TPOU3BOJICTB.

4.4, JlabopaTopHbie padoThI

He npenycmorpeHsl.



4.5. CamocrosiTesqibHasi padoTa CTyIeHTa

O4YHasa

dbopma
0o0yJeHus

3a049Hasn

dbopma
o0ydeHus

Dop-

MHUpY-

CMbIC
KoMIIe-
TCHIIUU

Paznen 1. OcuoBHBIE
3aKOHBI TEXHOJIOTHU-
YECKHUX MPOIIECCOB.

[IpopaboTka yueOHOTO Ma-
Tepuaa Mo AUCIUILINHE
(KOHCIIEKTOB JICKIINH,
y4eOHUKOB, MaTEPUAIIOB
CETEBBIX PECypPCOB)

10

Brinonnenue uHAMBUTY-
aJIbHBIX 3aJaHul

10

IToaroroBka x
TECTUPOBAHUIO

10

[1K-4,
[1K-22

Paznen 2. T'unpome-
XaHUYECKHE
IIPOIIECCHI

[IpopaboTka yuebHoro ma-
Tepuaa Mo AUCHUILINHE
(KOHCIIEKTOB JICKIINH,
y4eOHUKOB, MaTEPUAIIOB
CETEBBIX PECYpPCOB)

10

BrinosiHeHne MHIUBUAY-
aJIbHBIX 3aJaHuN

10

[ToaroroBka k TecTupoBa-
HUIO

10

[1K-4,
[1K-22

Paznen 3. TemnoBrie
MPOLECCHI

[IpopaboTka yuedHoro ma-
TepHaja Mo AUCIHIUINHE
(KOHCTIEKTOB JIEKIIHH,
y4eOHUKOB, MaTepUaJIOB
CETEBBIX PECYPCOB)

10

BrinosiHeHne MHIUBUAY-
aJIbHBIX 3aJaHUN

10

IloaroroBka K
TECTUPOBAHUIO

10

[1K-4,
[K-22

Pasznen 4. Maccoo06-
MEHHBIE MTPOIECCHI

[IpopaboTka yuedbHoro ma-
Tepuaa Mo AUCHUIINHE
(KOHCTIEKTOB JIEKIIHH,
y4eOHUKOB, MaTepUaJIOB
CETEBBIX PECYPCOB)

10

BrinosiHeHue uHIMBUAY-
ANbHBIX 3aJaHUI

10

IloaroroBka x
TECTUPOBAHUIO

10

[1K-4,
[K-22

Paznen 5. Mexauu-
YEeCKHUE MPOLIECCHI

[IpopaboTka yuebHoro ma-
Tepuaa Mo AUCHUIINHE
(KOHCTIEKTOB JIEKITHH,
y4eOHUKOB, MaTEpUAJIOB
CETEBBIX PECYPCOB)

14

BrinosiHeHne MHIUBUAY-
ANbHBIX 3aJaHUI

14

Iloxaroroska k
TECTUPOBAHUIO

11

[1K-4,
[1K-22




| Utoro | | 69 | 159 | |

4.6. BolnmojiHeHHEe KOHTPOJIbHOI padoThl 00y4al0IMMHUCS 32049HO (GopMBI

[Ipuctynarh K BBINOJIHEHHIO KOHTPOJIHHON pabOThl HEOOXOIUMO MOCTIE U3YYCHHS MaTe-
pHaja 1o JMTepaTypHbIM UCTOYHHUKAM, YOCIMBIIUCH TyTEM OTBETOB HA BOMPOCHI Ul CAMOIIPO-
BEPKH, UTO MaTepHall TeMbl YCBOEH.

[Tpu BBIMOTHEHUH YIPAXHEHUH HEOOXOIUMO COCTABUTh OMUCAHUE TPYIIIBI BETUYHH UITH
(bakTOpOB OKa3bIBAIOIIUX BO3/JCWCTBHE HA YEJIOBEKA, YKa3aThb OCHOBHBIC HOPMBI M IpaBUJIA IO
KOTOpBIM IPOUCXOJUT OIpPEJEICHUE JaHHbIX NapameTpoB. [locienoBaTenbHOCTh BBIIIOJHEHUS
yIpaxHEeHHUs] PEKOMEHIYETCs CIeAYIoas:

1) latp KpaTKyIo KiIacCH()UKAIHIO, )KENATSIBHO 10 HECKOJIBKUM IPH3HAKAM.

2) Vkazarh crnoco0 BO3JCHCTBHUSI HEraTUBHOIO IapaMeTpa Ha 4YeOBEKa M MOCICICTBUS
JJAHHOTO BO3/ICUCTBUS.

3) Vkasarp Texuuueckyto mokymentanuio (Hopmer, TOCTsI, Peectphl 1 T.71.) periameH-
TUPYIOLIYIO BO3JICHCTBHME HETaTUBHOIO IapaMeTpa Ha YelIOBEKAa M YKa3aTh €ro 3aKOHOJATellb-
HYIO YacTh.

4) Cnenatb BBIBOJI.

5) YkasaTh aurepaTypHble HCTOYHUKH, HCIIOJIb30BAHHBIC TIPH BBIMOJHEHUH 3aaHUSI.

BrinosiHeHNEe KOHTPOJIBHOTO 33JJaHUsl CIOCOOCTBYET 3aKPEIJICHUIO 3HAHUN ITPU CaMOCTO-
ATEJIHLHOM M3Y4YEHHH Kypca, a TaKKe BbIpabaThIBaeT HABBIKK B pabOTe MPU PAaCCMOTPEHUU U
ONMCAHNUU HETaTUBHBIX BO3JECHCTBUS Ha 3JOPOBbE YEJIOBEKA B PE3YJIbTATE €r0 )KU3HEACATEIbHO-
CTH.

Copepxanrie KOHTPOJIBHOH paboTel. CTpyKTypa pabOThl BKIIOYAET B CeOS CICIYIOIINE
OCHOBHBIE 3JIEMEHTHI B MOPSAKE X PACIIOIOKECHHUS:

- TUTYJIbHBIN JIUCT;

- CoZIep KaHue;

- BBEJICHUE;

- OCHOBHasl 4acThb (OTBETHI Ha BONPOCHI 33JJaHUsI COTJIACHO BapHUaHTa);

- 3aKJIFOUYEHUE;

- CIIUCOK MCIOJIb30BaHHBIX HCTOYHUKOB.

Tumynonbsiti aucm OJKEH COJIEP)KaTh CBEJIEHUS 0 00pa30BaTEIbHOM YUYPEKICHUH, MH-
CTUTYyTE U Kadepbl, TJIe BbINOJIHEHa KOHTPOJIbHAsA paboTa U MH(OpMaIus o 00yJarouemcs Bbl-
MOJIHUBLIETO KOHTPOJIbHOE 3a/laHue. Ha TUTYIbHOM JIUCTE BHITYCKHUK CTaBUT CBOIO MOATMKCH.

Bo esedenuu GopMynupyeTcst OCHOBHbIE NMOHATHS, L€NIb, 33]Ja4l U UCTOPUSI BOZHUKHOBE-
HUS yNPaBJIEHUS 3KOJOTHYECKUMH puckaMu. COCTOsSIHHE 3aKOHHOCTH B cdepe skosnoruu. Kom-
IIOHEHTBHI, COCTABIIAIOIINE HOPMATUBHO-IIPABOBYIO OCHOBY 3KOJIOTUYECKUX PUCKOB.

B ocnosnou wacmu wznaraercs MaTepuan Mo TeME KOHTPOJBHBIX 33JaHUI BbIOpaHHBIX
0 33JJaHHIO COTJIACHO COOCTBEHHOT0 BapuaHTa. CojepxaHue padoThl JOKHO PACKPBIBATH TEMY
3a/laHusl.

B 3axnouenuu puBOAATCS 00OOIIEHHBIE UTOT, OTPaKAeTCS PE3YJAbTAaT BBIIOIHEHHBIX
KOHTPOJIbHBIX 33/IaHUM, IPEJIOKEHUSI M PEKOMEHIAIMU 110 UCIOIb30BAaHUIO MOJYYEHHBIX 3Ha-
HUH B U3yYEHUH MOCIIEIYIOINX AUCLIUIIINH, a TAKXKE UX IPUMEHEHHUE B IPOU3BOJICTBE.

TekcT KOHTpONbHOM pabOThl MOXKHO OTHECTH K TEKCTOBBIM JOKyMeHTaM. CoriacHo
I'OCT 2.105-95 "ECKJ. O6mue tpeboBanus k TekctoBbIM gokymeHTam" u I'OCT 2.106-96
"ECKJI. TexcToBble JOKYMEHTHI" TEKCTOBBIE JOKYMEHTHI MOAPA3ACISAIOTCS Ha JOKYMEHTHI, CO-
JIEpKaliie B OCHOBHOM CIUIOIIHOM TEKCT (TEXHUYECKHE ONMMCAHMsI, PacueThl, NOSCHUTEIbHBIE
3aMHUCKH, MHCTPYKLUHU U T.II.), U TEKCT, pa3OuThIA Ha rpadsl (cnenudukanuu, BeJOMOCTH, Tab-
JIIIBI U T.I1.).

Ecnu xoHTponbHAs paboTa BBINOIHSIETCA HA KOMIIBIOTEPE, TO TEKCT M3JIaratoT Ha OJTHOM
cTopone iucta opmara A4 ¢ ocTaBieHUEM TOJeH ¢ jeBoi cTopoHsl 30 MM, ¢ TpaBoii 15 mwm,
cBepxy U cHuzy no 20 mMm. Ecau BbIoNHAETCS OT PYKH, TO JOMYCKAETCs HamucaHue paboThl B



OOBIYHOH TETpaau UMEIOUIYIO pa30UBKY — KIETOUKA.

A03ar11pl B TEKCTE HAUMHAIOT OTCTYIIOM, paBHBIM 15-17 mm.

[Tpu oopmiteHnN KOHTPOJIBHON paboT ¢ MPUMEHEHHEM KOMITBIOTEPHOM TEXHUKH HAaOOp
TEKCTa MOKHO OCyIIecTBIIATh mprudTom "Times New Roman" pasmepom 14 ¢ uartepsaiom 1,5.

JlomyckaeTcsi KOMMPOBaHUE PUCYHKOB M3 KHUT. PUCYHKHM NOMKHBI OBITH M300pakKeHBI
YETKO, JKEJIaTeIbHO OTPEIaKTHPOBAHHbBIE B IIPOrpaMMHBIX Hpoaykrax CorelDraw, Photoshop.

OneyaTky, ONUCKH U rpaduyeckue HETOYHOCTH, OOHAPYKEHHBIE B MPOIIECCE BBHIMTOIHE-
HUS paboThl, JOMYCKAETCSl MCIPABIATH 3aKPALIMBAHUEM TEKCTOBBIM KOPPEKTOPOM M HAHECEHU-
€M Ha TOM K€ MECTe HCIIPaBJIEHHOTO TeKcTa (rpadukn).

[ToBpexxeHHs NMCTOB, HOMApPKH U CIIEAbl HE MOJIHOCTBIO YIAJIEHHOIO IMPEXHEro TEKCTa
(pucynka) He gomyckaercsi. OObeM OCHOBHOW 4YacTH paboThl — mpuOau3uTenbHo 20 cTpaHu.
O0bem 3akimrodeHus: 1-2 cTpaHuIIbl.

Hymepanus crpanun JomKHA OBITH CKBO3HOM: NMEPBOW CTPAHMIICH SIBISCTCS TUTYIIBHBIH
JIMCT, BTOPOH — cozlepKaHue, TPeTbell — OTBEThI Ha BOIpockl. HoMep cTpaHuIbl IPOCTABIISAIOT B
npaBoM BepxHeM yrity. Ha ctpanuiie 1 (TUTYJIbHBIN JIMCT) HOMEP HE CTABST.

4.7. Conep:xaHue pa3aeoB TUCIUNINHBI
Pasnen 1. OcHOBHBIE 3aKOHBI TEXHOJIOTHYECKUX ITPOLIECCOB

3amaun TUCHMILIMHEL, €€ COIEepPKaHue U PoJib B (POPMHUPOBAHUH CIICITUAITUCTA.

Pa3Butue Hayku o mpoueccax u anmnaparax. Kiaccuduxanus npoueccos. AHaJIU3 npore-
KaIOIUX B MHUIIEBBIX IPOM3BOJCTBAX IPOIECCOB. 3a7aul 1O CO3JAHUIO dHEpropecypcocoepe-
ralolUX MUIIEBbIX TEXHOJIOTUH, SKOJOIMYECKH YUCTBIX M 0€30TXOIHBIX IPOU3BOJCTB. MeTo/ bl
Y TIPUHLUIIBI MOJIETUPOBAHUS IIPOLIECCOB U alapaToB.

Pasnen 2. 'mapomexaHndeckue Npoueccol
2.1. OCcHOBBI TUAPABINKU

I'mapocratuka. Cxmxaemble XUAKOCTH. I'mapocratudeckoe aasnenue. Juddepenu-
aJlbHbIE YPaBHEHUS KUIKOCTH Diliepa. OCHOBHOE ypaBHEHUE THIPOCTATHKH.

I'mpponunamuka. BsA3knue n HEBSI3KHME JKUIKOCTH. BA3KOCTH KUAKOCTEN M ra3oB. 3aKOH
Herotona. JluHaMuueckuii ¥ KMHEMaTUYeCKUN KO3(PPUIMEHTHl BSI3KOCTH. BiusHus temre-
paTypsl M JaBJICHHsS Ha BSI3KOCTh JKUIKOCTEM M ra3oB. JIMHEHHOCTb OJHO3HAYHBIX XMMHKO-
TEXHUUYECKUX PYHKIIHH.

Pexumbl ABMKEHUSI BS3KOM JKUIKOCTH. DKBUBAJICHTHBIN IUaMeTp. Y paBHEHHE PAcXoJa.
VYpaBHEHHE CIUIOIIHOCTH WJIM HEPA3pbIBHOCTH NOTOKA. JuddepeHnnanbible ypaBHEHUS IBHKE-
HUS HEBSI3KOU U BSI3KOW YKUJKOCTH.

VnenbHasg MexaHudeckasi sHeprus notoka. CTaTUUeCKUd U AMHAMUYECKUN HAIlOPbI U UX
n3Mepenue. CpelHss U MakCHMajbHas CKOpPOCTH MoToka. Teopema bepHynnu A HEBSA3KOU U
BSI3KOW HEC)KUMAEMOH KuAKOCTH. IIpunoxenus teopemsl bepryium.

Omnpenenenue pacxojia YHEPrUU Ha TPAHCIIOPTUPOBAHUE KHUJIKOCTEH U ra3oB MO TPyOaM.
BoiBoa hopmysibl conpoTUBIIEHUS TPU JJAMUHAPHOM PEXHUME.

[Tonobue ¢usznueckux siBaeHuid. OCHOBHbBIE MOHATUS U ONpEIENeHHs. Y CIOBUS OIHO-
3HayHOCTU. KOHCTaHThl 10/100Ms, MTHBAPUAHTHI MOI00US, CUMIUIEKCHI U KOMIUIEKCH MOJ00uS.
BriBo KpUTEpHEB THAPOAMHAMHYECKOTO 0100, MeTos aHalin3a pa3MepHOCTEH.

O06o6mieHHas kputepuaibHas (Gopmyna JUisl omnpeAeseHusl MOTepu Hamopa Ha TpeHHe.
ConpoTuBieHHEe TPEHUS B IMIJAKUX U IMIEPOXOBaThIX TpyOax. IloTeps naBieHus Ha nMpeooIeHne
MECTHBIX CONpoTHBICHHUH. Pacuer TpyOompoBo10B

I'mppoavHamMuKa Ci10si 36pHUCTBIX MaTepuanoB. HenmoaBukHbINM ci1od. B3BeleHHbIH ciloi
(xunsmmid, nceBaooxkeHHbIN). [THeBMoTpancnopT. ConpoTUBIIEHUE CIIOSI 36PHUCTOTO Mare-
puana. CkopocTh nceBIo0oKKeHuss. OCHOBHOE ypaBHEHHUE JIBHKEHUs Tena B cpene. CKopocTh
BuTaHus. CKOPOCTh OCaXICHUSI.

2.2 Tlepemerienue xuakocteil (Hacocsl). Knaccudukanus Hacoco
ITopmHeBbIe Hacocsl. Hacocsl mpocTOro 1 MHOrOKpaTHOro AercTBhd. Jluarpamma nojaa-



yu Hacoca. [IpenenbHas BbicoTa BcacbiBaHus. [loTepy Hamopa Ha MPEOIOJIEHUE CUIIbI HHEPLIUU.
Boznymneie xonmaku. MUHaukaropHas nuarpamma. OOmias xapakTepuCTHKa MOPIIHEBBIX HACO-
coB. KOHCTpyKIIMM NOPIIHEBBIX HACOCOB. JleTay MOPIIHEBBIX HACOCOB.

Poropurie Hacochl. LleHTpoOekHBIE HAacOoChl. YpaBHeHue Jinepa. [IpenenpHas BbicoTa
BcachiBaHus. DopMynel mponopumoHanbHOCTH. Paboume, xapakTepucTHKH HacocoB. Pabora
LEHTPOOEKHOr0 Hacoca Ha ceTh. I[lapamiensHoe M IMOCIENOBATEIbHOE COEIUHEHHE HACOCOB.
MHoroctynenuaTsle Hacochl. KOHCTpyKIuu 1eHTpoOeKHbIX HacocoB. CpaBHUTENIbHAS OICHKA
HEHTPOOEKHBIX U MOPIIHEBBIX HACOCOB, BUXpEBbIe Hacochl. OceBble (MPONeIepHbIE) HACOCHL.

YCTpoUCTBO U1 TOMEIIEHUS KUAKOCTEN IMOCPEACTBOM I1apa, BOABI U CXKATOrO BO31yXa
(raza). [Tapoctpyitabsie Hacockl. BompocTpyiiabie Hacockl. MoHTeX10. ["az3mudTer. CudoHBI.

2.3 IlepemenieHue u cxaTue ra3os

Knaccudukanus MammH 175 ¢KaTus U rnepeMenieHus ra3on. [lopiiHeBbie KOMIPecCOpsI.
WNunukaropHas auarpamma komrpeccopa. Koadduuuent nogaun u npenen cxarus. MHorocry-
neHvaroe cxarue. MouHocTh, motpedisemas komnpeccopoM. OCHOBHbBIE TUIIBI U KOHCTPYKLIUU
HOPIIHEBBIX KOoMIpeccopoB. Typbokommpeccopbl. XapakTepucTHka TypookommpeccopoB. Pas-
BHUBaeMoe naBiieHue. OCHOBHbIE KOHCTPYKIMHU TypOOKoMIipeccopoB. CpaBHUTENbHAS OICHKA
MOPIIHEBBIX KOMIIPECCOPOB U TypOOKOMIIPECCOPOB M 00JacTH WX MpUMeHeHus. Bakyym - Haco-
cbl. OCHOBHBIE KOHCTPYKIMU: MTOPIIHEBBIEC, POTALMOHHBIE, BOJOKOJIBIIEBbIE U MACISHbIE, BOJO-U
napoctpyiiHsie. Beatumnsaropel. LlenTpoOexxnbie BeHTHIIATOpHL. Paboune xapakrepuctuka. Oce-
BbIC BEHTUJISITOPHI.

2.4 Paznenenue XUJIKUX HEOJHOPOIHBIX CUCTEM

Heonnopoanbie cucTeMbl B MUILEBON MPOMBIIUIEHHOCTH, UX XapaKTEPUCTUKA U KJIaCCU-
¢dukamus. Meroasl paznenenus. O0ume TpedoBaHus, MPEACTABISIEMBIC TSl Pa3/ICTICHUS KUIKUX
HeoTHOpoAHBIX cucTeM. Ocaxaenue. OcoOEHHOCTH pacyeTa Mpollecca OCHALICHUS B JKUIKOMN
cpene. Tumbl OTCTOMHUKOB, UX XapaKTepUCTUKA U 00JacTh mpuMeHeHus. OcakaeHue B I0Jie
HEHTPOOEeKHBIX cull, OCOOEHHOCTH pacdeTa CKOPOCTH OCakIeHHs. ['MApOoLUKIOHBI, 0COOEH-
HOCTh MX pacyera, HeHTpU(YTH U cemaparopbl, ux kinaccudukanms. OCHOBBI pacueTa IEeHTPH-
¢byru: neHTpobexHas cuia, pakTop paszeneHusi, Ipou3BOAUMOCTb, TaOAPHUTHI, PACXO]] SHEPTHH.

Tuns! neHTpudyr, X XapakTepucTHKa U 00sacTh npuMeHeHus. OTcToiiHble eHTpudy-
ru. [TyTi noBeIIeHNs TEXHUKO-9KOHOMUYECKUX MOKa3aTeaed HeHTPUPYT.

OubTpoBanue. Tunbsl QUIBTPALIMOHHBIX MPOLECCOB U 00iacTh NpUMeHeHUs. OCHOBBI
Teopun ¢uibTpanuu. Pexxumbl guibTpanus. Mertoasl pacdera mponecca ¢uiabtpanuu. Cko-
pocth puibTpauuu. Koapduuuent punbrpanyu 1 MeToabl UX onpenenenus. Pacuer gunbrpa.
Knaccugukanus GuabTpoB Ans KUAKUX cucTeM. TUIbl QUIBTPOB, UX XapaKTepUCTUKA U 00-
nactb npumeHeHus. Llentpudyru o¢unbrpyromero Tumna. IIyTM TOBBIIEHUS TEXHUKO-
HKOHOMHMUYECKHUX IMOKa3aTenae (pUIbTPyOIMX YyCTaHOBOK. YIbTpaduiabTpanus u oOpaTHBIA oc-
Moc. OcHOBBI TeopuM mpouiecca. llomynpoHunaemele ISl ynbTpaduibTpaluud U 0OpaTHOTO
ocMoca. OunbTpyromue eMeHTbl. CxeMbl MEMOpaHHBIX amnnapaTroB U ycTaHOBOK. Ilpaktuue-
CKO€ NMpUMEHEHHUE YIbTpaduiIbTpallii U 0OpaTHOTO OCMOCA B MUIIEBON IPOMBILIIEHHOCTH.

2.5 Paznienenune ra3oBbIX HEOAHOPOJHBIX CUCTEM

Ocaxaenue B rpaBuTaiimoHHOM mosie. Cuitbl, IeHCTBYIONME Ha YacTuily. Pacder ckopo-
CTH OCaXK/ICHUS U aHAJIU3 apaMETPOB, €€ OIpeNia MEMINX, IPU PA3IMUHBIX PEKUMAX OCaKICHUS.
OTcToliHbIe KaMephl, UX XapaKTepUCTUKa U OCHOBHI pacuera. [lukinonsl. Pacyer ckopoctu oca-
MKJIEHUS B I0JIEe IIEHTPOOEKHBIX CHJI MPH Pa3IMYHBIX PEXUMAaX ocakieHus. KuHeTnka 1UKIOH-
Horo mporecca. [lman pacdera nmknona. OmnpeneneHrue MPOTOJDKUTETLHOCTH MPEObIBAaHUS B
IIUKJIOHE, radapuTOB armapaTa, pacyeT THAPaBINnYeCKUX CONPOTUBICHUH, BBIOOP BEHTWIATOPA U
oTpezieNieHue pacxo/ia SHEPTUH.

D¢ dexTuBHOCTH pabOTHI HUKIOHA U BBIpaXKEHUE ee B KpurepuaibHoil popme. [lytu mo-
BbIIIeHUs ) PeKTUBHOCTH pabOThl MKIOHA. THIbl HUKIOHOB. batapeiiHble TUKIOHBI U OCHOBBI
ux pacyera. ['mapaBinuyeckue nelieocaauTend. TUITBI annapaToB, X XapaKTEepUCTHKA U 00J1aCTh
npuMeHeHus. OuibTpel. Tumbl GUIBTPOB, UX XapaKTEPUCTUKA U O0JIACTh MPUMEHEHUS. DIIeK-
TpodunbTpbl. OU3nyecKkre OCHOBBI JIEKTPOOCAKICHUS. THIIBI ANIEKTPOPUIBTPOB, UX XapaKTe-



PHCTHKA, PABUIIO 00CTYKMBaHUS U 00JacTh NpuMeHeHHs. OCHOBBI pacyeTa 3JeKTPOPHILTPOB.
2.6 IlepemennBaHue B )KUAKUX CpEax

[Iponecc mepemMemInBaHus B MHUILIEBON MPOMBINIIEHHOCTH. IHTEHCUBHOCTD U 3 (EeKTUB-
HOCTb NepeMelInBaHus. TeXHOJIOTn4ecKue CrocoObl MepeMelIMBaHus: THEBMATHYECKOE, LUp-
KYJISIPHOE U MEXaHUUYECKOE.

KpurepuanpHas 3aBUCHUMOCTb [UIsl BBIPQ)KEHUS MOIIHOCTH MEXaHMYECKMX MelalloK. Pa-
0oumil U MyCKOBOM NEpHOAbl MepeMelnBaHus. TUIbl anmnapaTroB, IPUMEHSAEMBIX AJIs Iepeme-
LIMBaHMSL.

Pasznen 3. TeroBblie mporecchl
3.1 ocHOBBI TEIIONIEpEaAYN

TemmonpoBoaHocTh. 3akoH Dypee. Koaddumuent remmonpoBomunoctu. Juddepeniu-
aJIbHOE YpPAaBHEHHE TEIUIONPOBOAHOCTU. TerIonpoBOAHOCTh OJHOCIOMHOW M MHOTOCIOWHOM
CTEHOK. 3aKOH HeCTallMOHapHOW TeIuionpoBoAHOCTH. Kpurepum TtemioBoro mnonobus buo,
®dypbe u Oe3pazmepHas TeMieparypa.

MeToap!l pacdyera HECTAllMOHAPHOTO TeriooOMeHa. KOHBEKTUBHBIN TermiooOMeH. 3aKkoH
Herotona. luddepennmanbHoe ypaBHEHHE KOHBEKTUBHOTO TeriooomMena. Kpurepuu temioBoro
o000 M CBSI3b MEXKIYy HHMH, TETNIOOOMEH MpPU M3MEHEHHH arperaTHOrO COCTOSHHS >KHIKO-
ctu. Teronepenaya B KUIAIMIMX )KUIKOCTSAX U IIPU KOHICHCALUU IapOB.

OcHoBHbIE ypaBHEHHS Terionepeaayu. [[Buxyias cuiia TeIIoBbIX MpPoLeccoB. Brrunc-
JICHUE CPEIHEH Pa3HOCTH TEMIEpPATyp UIM MPSMOTOKA, IPOTUBOTOKA, MEPEKPECTHOTO U CMeE-
IIAHHOTO TOKOB TerutoHocureneid. Koadduument Temnonepenaun u TepMUYECKHE COTPOTUBIIE-
HUS.

TennoBoe M3iydeHHE, OCHOBHBIE IOHATHs. TeruionsiaydeHue ra3oB. Pacder mgyducroro
TeriooOMeHa.

3.2. HarpeBanue, oXJIaXKJeHUE, KOHACHCAIUS

3HayeHue TerIoo0MeHa MPH OCYILECTBIEHUH IMUIIEBBIX TEXHOJOIMUECKUX IPOILIECCOB.
[Ipenensl MpUMEHSIEMBIX TEMIEPATYp U BEIOOP COOTBETCTBYIOUIETO TETIOHOCHTENS M OXJIaXKAa-
IOLLETO areHTa.

HarpeBanne BogsHbiM napoM. HarpeBanue TonoyneiMu razamu. HarpeBanue npomexy-
TOYHBIMM TEIJIOHOCUTENAIMU. HarpeBanue 31eKTpUUECKUM TOKOM.

OxuaxeHre Bo10M, BO31yXoM U JibJoM. KoHeHcalus: MOBEpXHOCTHAS U CMEILLIEHUSI.

Tunel KOHAEHCATOPOB, MPUMEHSAEMBIX B IHILEBOM MPOMBIIUIEHHOCTH. Pacder mosepx-
HOCTHOTO KOHJIEHCATOpPa, KOHJEHCATOPOB CMELIEHUsS (IPSIMOTOYHBIX U MPOTUBOTOUYHBIX). Oco-
OEHHOCTHU pacyeTa KOHACHCATOPOB CYOJIMMAIlMOHHBIX YCTaHOBOK.

3.3 TenmoobmeHHas amnmnaparypa

OcCHOBHBIE TPUHIMIBI KJIacCU(UKaLMU TEIUI0OOOMEHHBIX amnmaparoB. PekynepaTuBHbIe,
pereHepaTuBHbIE M KOHTAKTHbBIE TEIJIOOOMEHHUKH. XapaKTepUCTUKA TEINIOHOCUTENIEH U OCHOB-
HBIX TUIIOB TEIJIOOOMEHHBIX aIlnapaToB.

TemooOMeHHUKHU: ra30Bble, TApPOBbIE, BOJSHBIE C IPUMEHEHUEM BBICOKOKHUIISIIMX TEIl-
JIOHOCHUTEJIEH, ¢ UCITIONb30BaHUEM JIEKTPOIHEPTUH, OCHOBHBIE THIBI TEIUIO0OOMEHHUKOB. OCHO-
BbI pacyeTa TEeIJI000MEHHBIX anmnapaToB. MarepuaibHbIi U TeroBol pacuer. Onpenenenue Ko-
3 GUIMEHTOB TEIUIONepelaud B TEMIOOOMEHHBIX armaparax, BIOOp CKOPOCTH pabouux Tel,
onpeAesieHue TEPMUYECKUX COMPOTUBICHUN U T.A. OnpelneneHne cpeaHed pa3HOCTH TeMIepa-
Typ NpU KOHJEHCALUH, UCTIAPEHUH U KUIIEHUH, CPEHSAS Pa3HOCTh TEMIIEPATyp NP MPSIMOM TO-
K€, IPOTUBOTOKE, CMEIIAHHOM TOKe. [ 'MapaBInyecKuil 1 MEXaHMYECKHUI pacyeT TemI000MEeHHO-
ro anmapata. DHepreTuueckuii u skcepret- yeckuii KITJ[ rermmoo6mennoro anmapara. [lytu
MHTEHCU(PHUKAIIUU TPOLECCOB TEII0O0OMEHA U MOBBIIIEHUE TEXHUKO-I)KOHOMUYECKUX TOKa3aTe-
Jen.

TeruioBast U30MAUSA, XapaKTEPUCTHKA TEIUIOBBIX M30JISLMOHHBIX MAaTEpUATIOB M PAacyeT
U30JISUH. DIeKTpoPU3MUECKre METOIbl 00paOOTKU MUIIEBBIX MPOAYKTOB - HArpeB B AIIEKTPO-
MarHUTHOM ToJie - uH(ppakpacHoe oOiyuenue, Bozaeiictsue nois BY u CBY, komOuHupoBan-
HBIE METO/IBI.



3.4 BrinmapuBaHue U BbIIIAPHbIE allllapaThl

[IpruMmeHeHrne mpoIeccoB BhIIAPUBAHUS B MUIIEBOM MPOMBIIUICHHOCTH. TeopeTuYecKue
OCHOBBI BbllapuBaHus. OU3NUecKUe CBOWCTBA paCTBOPOB U U3MEHEHHME MX B IIPOLIECCE BhIIApU-
BaHus. OIHOKOPITYCHAsl BbIIIapHAasl yCTaHOBKA. MaTepuallbHBIN U TEIIOBOW pacyeT. Beimapusa-
HUE B BaKyyMeé M IOJ JaBJI€HMEM. MHOIOKOpIyCHas BbIIapHAas yYCTAHOBKA, €€ YCTPOMCTBO U
IIPUHLINI JCHCTBUS.

Cxema paboThl MHOTOKOpITYCHOW BhINapku. CamMoucnapeHue B NPsIMOTOYHON BBITAPHOU
yCTaHOBKe. PacueT MHOrOKOpIIyCHOM BbIIapHOM ycTaHOBKH. OmpeneseHne TeMIepaTypsl KUIsi-
YEeHUsI PacTBOPA, TEMIIEPATYPHbIE NIOTEPU B BBIMAPHOM YCTAHOBKE, pacueT pacxoja IPEroIIero
napa, pacuer ko3 uureHTa Terionepeayy B BIIAPHBIX YCTAHOBKAX C Y4ETOM Iepernaja TeM-
nepaTyp Ha IUICHKE KOHJIGHCaTa, pacyeT MOBEPXHOCTH HarpeBa. BriOop umcna KopIycos.

OcCHOBHBIE TEXHUKO-DKOHOMHYECKHE XapaKTEPUCTUKH BBIMAPHON yCTaHOBKH. OCHOBHBIE
TUIIBI BBIIAPHBIX amnapaTroB. BelmapuBaHue B TOHKOM IUIEHKE. MeTo/bl MOBBIIEHNS CKOPOCTH
LUPKyJIs0uyu. BelllapHble anmaparsl ¢ IPUHYAUTEIBHON LIUPKYJIALUEN pacTBopa. Beimapusanue
C TEIUIOBBIM HacocoM. IIyTu NOBBIIIEHHS TEXHUKO-3KOHOMHYECKHMX IIOKa3aTeseld BbIIApHBIX
YCTaHOBOK.

Paznen 4. MaccooOMeHHBIE MTPOIIECCHI
4.1 MaccooOMeHHbIE TPOLECCHI B MUIIEBOM MPOMBIIUIEHHOCTH

OcHoBBI TeOpuu MaccooOMeHa. Mexanu3aM MaccooOMeHa. MaccooOMEH B TEXHOJIOTHYE-
CKHX MPOIECCax MUILEBBIX TPOU3BOJICTB. MacconepeHocC B MUIIEBBIX IPOAYKTAaX U MaTepuaax.

[TumieBble MPOTYKThl KAK MHOMOKOMIIOHEHTHbBIE U MHOTO(a3Hble cuctemsl. [Ipumenenue
npaBuia Qa3 i aHanusa npoueccoB MaccoooMmena. Koadduuuentsr maccoobmena u maccore-
penaun. Koaddunment macconepenoca u ABMKYyIMe cuibl mpouecca. Kunernueckue xod3ddu-
LIMEHTHI B yPaBHEHUAX MACCOIEPEHOCA.

JuddepeHnmransHoe ypaBHEHUE MAacCOIEPEHOca U ero KpaeBbie ycioBus. OOmmid BU
pewienus ypaBHeHus. [lonoOue TemiaoBbIX U MaccoOOMeHHBIX mpoueccoB. Auddy3uonnsnii n
MoJsipHBIA niepeHoc. Konnenrpamnonnas muddysus u repmoauddysus. uarpamma paBHOBe-
cust. OcoOeHHOCTH MepeHoca B CUCTEMax: TBEPJIOE TeJIO0 — KUAKOCTh; TBEPJOE TENO — Ia3; XKU/I-
KOCTb - KUAKOCTb. COBpEMEHHbIE METO/1bl HHTEHCU(UKAIIMK MacCOOOMEHa.

4.2 CopOLnoHHBIE IPOLIECCHI U ANapaThl

[Tpouecc abcopOuny ¥ NpUMEHEHHUE €ro B MUIIEBOM MpOMBIIUIEHHOCTH. Hensorepmuue-
ckasi  abcopOIusi, MHOTOKOMIIOHEHTHast abcopbuus. [Ipoueccs! agcopOoumm u NpUMEHEHUE UX B
MUIIEBON MPOMBIIIJIEHHOCTH.

N3otepmbl copbunu u necopOuuu. Meto rpaduueckoro pacuera, COpOIMOHHBIX MPO-
neccoB. OCHOBHbIE TUIIBI a0cOpOepoB U afcopOEepoOB, XapaKTEPUCTHKA almapaToB, IPUMEHse-
MBIX B THIIEBOM NPOMBINUIEHHOCTH. PereHepanus mnorioturenei. Ilytm uHTeHcHUKanuu
COpPOIIMOHHBIX ITPOLIECCOB.

4.3 DkcTparupoBaHHe U DKCTPAKTOPBI

IIpoueccsl 3KCTpakMK B MUIIEBOM MPOMBIIIIEHHOCTH. MeXaHnu3M DKCTPaKIMK B CUCTE-
Me TBepAoe Telo - )KuAKocThb. Jnddy3snonnas teopus skcTpakiuu. MareMaTHUECKOe OIMCaHue
npouecca 3kcTpakiu. Koadduimentsl BHemHel u BHyTpeHHeNH 1udPy3un U METO bl UX OIpe-
nenenus. Bnusaue tepmonudy3un Ha mporecc 3KCTpakiuu. KOHCTpyKIUs SKCTPAaKTOPOB U
METO/Ibl pacyeTa, MaTepUaIbHbIA U TEIJIOBONOATAHCHI, ONPEIEIEHNE OCHOBHBIX pa3MepoB arra-
patoB. ITyTu noBbIIEHNS TEXHUKO-3KOHOMHYECKHX NIOKAa3aTeNIEeN IKCTPAKTOPOB.

4.4 OCHOBBI BITarOKUHETUKHU

[TpumeHenue ypaBHeHHH MaccooOMeHa K MEepeHocy Biaru BHYTpu maTepuana. Cranuo-
HapHOE M HeCTallMOHapHOe MoJie Biarocojepxkanusi. opmbl cBsA3U ¢ MaTepuanoM, ux (HU3NKo-
XUMHUYECKHE U SHEPreTUUECKUe XapaKTepUCTUKH. AJCOpOIMOHHAs, KaWUIIpHAs U SHTPOIUN-
Hasl CBSI3U.

Koo duuuent quddysuu Bnaru B MaTepuaie U ero 3aBUCMMOCTb OT BIAXHOCTH M TEM-
neparypel. SIBlieHHE TEPMOBIIArOIPOBOJHOCTH, €ro (hHU3HUecKas CYHIHOCTh M MaTeMaTHYecKoe
onucanue. Ilytu naTeHCH(UKaLMK TepeHoca Bjard BHYTpU MaTepuana.



4.5 IIponeccsl CylIKU U CYHIMJIBHBIE YCTAHOBKH

[Iporecchl CymKu B MUIIEBON MPOMBIIUIICHHOCTH. OCHOBHBIEC TTPOOJIEMBI TEOPUH U TEX-
HUKU cyllkd. COBpEeMEHHBIN 3Tan pa3BUTUS Hayku o cyuike. Cylka Kak IpoLecc pa3aeiacHus
(a3 B ycIOBHAX B3aMMOJICHCTBUSA BHEUIHMX M BHYTPEHHUX IoJyiell. MeToasl 00€3BOKMBaHUS U
IIPUMEHEHHUE UX B 3aBUCUMOCTH OT CBOMCTB IIPOJIYKTa U SHEPTUHU CBSI3U BIIar¥ C MATEPUATIOM.

[Tapamerps! BraxkHOro Bo3ayxa. J-X auarpamma. OCHOBBI CTATHKHU CYIIKH: aHAIIU3 U30-
TEpPMbI COpPOLIMU U 1eCOPOLIMH, paBHOBECHAS BJIAXKHOCTh, I'MIPOCKOIINYECKAs BIAXKHOCTh, THCTE-
pes3uc copOoLMu 1 1ecOpOLUH U €ro MPAaKTUYECKOe 3HAueHHe, TEPMOJMHAMUYECKHE XapaKTepu-
CTUKH BJIAKHOI'O MaTepuaa.

OCHOBBI KMHETHUKH CYIIKU. KpUBBIE CYIIKH, CKOPOCTb CYIIKH U TEMIIEPATypHBIE KPUBBIE.
XapaKkTepuUCTHUKa OTIAEIbHBIX IIEPUOJOB IIPOLECCa CYIIKU. Y PAaBHEHMS KPUBBIX CYLIKH JUIA IIep-
BOT'O ¥ BTOPOI'O IIEPHOJA.

KpaeBrble ycinoBusi U MeTOAMKA peuieHUd TuQQepeHInaIbHOro ypaBHEHHs BIIATONpO-
BOJIHOCTH JJIs1 BTOporo nepuoja cymku. KoadduuueHt cylku u MeToasl ero onpeeneHus, Ku-
HETUYECKHUM pacyeT MpoLecca CyIKH.

H3MeHeHne CTpYKTYpPHO-MEXaHUYECKUX CBOMCTB MAaTEPHAJIOB B Mpolecce CyIKU. MeTo-
Il 000CHOBAHUS ONITUMAIIBHOTO PEKMMa IPOIIECCOB CYIIKH.

OCHOBBI MHXXEHEPHOI'O0 pacyeTa CYIIWIbHBIX YCTAHOBOK. Te€pMOJMHAMHYECKHH aHAIU3
cymkd B J-X amarpamme, MoCTpOeHHE B HEW MPOIECCOB, MPOUCXOAINX B Kasopudepe u cy-
IIMJIBHOM KaMmepe. BapuaHThl CyIIMJIBHOTO Ipolecca, X aHAJIUTHUECKUil U rpadoaHamuTHye-
ckuit pacuet. Dueprernueckuit KI1/] cymumabHO# ycTaHOBKH.

HoBble MeTob! CylIKHu, UX (pU3NYecKas CYIIHOCTb: KOHBEKTHBHAs CYILIKa B IICEBI0O0XKH-
KEHHOM, KHIAIIeM, ()OHTAaHUPYIOUIEM, BUXPEBOM CIIO€ M BO B3BEIICHHOM COCTOSIHWH, CYIIKa
UH(PAKPaCHBIMM JIydyaMH, CYILKa B 3JIEKTPUYECKOM I10JIe BBICOKOM M CBEPXBBICOKOI 4aCTOTHI,
KOMOMHHMPOBaHHbIE METO/bl CYIIKH, NEHOCYIKA, CYIIKa CyOJMMalued, aKkyCcTHUYecKas CyIIKa.
KonrtakTHblii BiarooomMeH. OLeHka S5KOHOMHYECKOW 3()(PEeKTUBHOCTH U ITyTH MOBBIIIEHUS TEX-
HUKO-3KOHOMHUYECKHX IOKa3aTesell CylnIbHbIX yCTaHOBOK. OCOOEHHOCTH CYIIKU B KOHJUIMO-
HUPYEMBIX IIOMEILECHUAX.

4.6 Ilpoueccsl NEPEeroHK U NMEeperoHHbIE anmnapaTsl

[TonsiTHe 0 mpouecce qucTULIALUH. [lnarpaMmsl ha30BOro paBHOBECHs JUIsl OMHAPHBIX U
MHOTOKOMIIOHEHTHBIX cMecel. [Iporecchl meperoHku M peKTUPUKAIUU B MULIEBOW MPOMBIII-
neHHoctu. OCHOBBI TeopuH neperonku. Kiaccuduxanus pa3aeneHHbIX cMecelf, OCHOBHBIE 3aKO-
HBbI [IEPETOHKH.

Knaccugukaius nporeccoB nNeperoHk U ¢1aboCTH WX MPUMEHEHUs. Y CIOBUS pa3zese-
HUSl B3aMMOPACTBOPUMBIX KOMIIOHEHTOB, YACTUYHO PACTBOPUMBIX U HEPacCTBOPUMBIX. ClioxHast
NeperoHKa: MHOTOKYOOBBIE anmnaparhl,; KOJIOHHbIE annaparbl. OcoOeHHOCTH mpolecca peKTH(u-
kauuu. Pektudukanus OMHApHBIX cMecell - UAeaNbHBIX, PEaJIbHBIX, a3€TPOIMHBIX. DKCTPAKTUB-
Has pexktudukanys. [Iporeccsl, mpoTekaronye Ha Tapesikax, HacaoYHble KOJOHHBI, IUIEHOYHbIE
KOJIOHHBI, POTAllMOHHBIE AIAPATHI.

[Tonsitue o KIIJ[ tapenpuaToro ammapara, SKBUBJIEHTHOM BBICOTE, €AMHUILE NIEPEHOCA.
[TyTy moBBIIEHUS] TEXHUKO-3KOHOMHUYECKUX TMOKa3areneil pekTuduKaluoHHbIX anmnapatos. [lo-
HATHE O PEeKTH(PHUKAIIMYU MHOTOKOMIIOHEHTHBIX cMeceil. MoneKymnsapHast TUCTUILIALHUS.

4.7 Kpucramnuzamus

ITpoueccs! KpuCTaIIM3alMU B MUIIEBON TPOMBIIIIIEHHOCTH. OCHOBBI TEOPUH KPUCTAIIIIN-
3anuM U3 pactBopoB. KpuBele paBHOBecus I Mpolecca KPUCTAUIM3AUNN. 3apOKICHHE KpH-
CTaJlJIOB.

Kunernka mpouecca kpucrammszanud. Meroasl Kpucraumsauuu. Kpucrammmsanus B
IIPOLIECCE 3aMOPAKUBAHUS, OCHOBHBIE 3aKOHOMEPHOCTHU. THIIBI anmnaparoB Uil KpUCTAIUIA3aLUN:
BAaKyyM amnmnaparsl; MEIAJIKA-KPUCTAIUIM3aTOPbl. MaTepranpHbIil M TEIJIOBOM pacdyeT KpUCTaJI-
1u3atopoB. [IyTy NOBBIIEHNS TEXHUKO-DKOHOMUYECKHX [TOKA3aTENIEH KPUCTAIIIIN3aTOPOB.

Paznen 5. Mexannueckue npouecchbl
5.1 mporecchl U3MENbUEHUS



IIpuMeHeHne MpoueccOoB U3MENbUYEHHUS B IUILEBON TEXHOJIOIUH. TeopeTnueckrue OCHOBBI
nporiecca apobnenus - pabotsl [1.A. PeObunnepa, Kuka-Kupninuesa, Purtunrepa, C.H. XKypkosa
u np. Knaccugukanus MetooB n3MenbueHus. TUIbl IpoOUIbHBIX yCTaHOBOK. Cxema pacyera,
JIPOOHJIOK.

5.2 CoprupoBaHue

CoptupoBanue B Ipolieccax MUIIEBBIX MPOU3BOACTB. OCHOBBI TEOPUU CUTOBOIO aHAIU-

3a. Tunel annaparoB AJ1s COPTUPOBAHUS U OUMCTKH.
5.3 [IpeccoBanue

[Tpomeccel mpeccoBaHusl B MUIIEBOM NMPOMBINUIEHHOCTH. OCHOBBI TeOpHH 00pabOTKH
MUIIEBBIX MPOIYKTOB AaBiieHHeM. OTKaTHe KUAKOCTU, (OPMUPOBAHUE MUILIEBBIX MPOAYKTOB,
OpukerupoBanue. THIBI yCTAaHOBOK it 00pa®oTku naBieHueM. llpeccsl s 00€3BOKUBAHHUSA,
($hOpMOBKH, OpUKETUPOBAHHS.

5.4 Cmemienue

CMmenienue B MUIIEBON MPOMBIIUIEHHOCTH. CMEIeHNE CBITyYnuX U IUIACTUKOBBIX Mare-

puasioB. Tumsl annapaToB, IPUMEHSAEMbIX JUIsI CMELLIEHMSL.

5. O6pa3oBaresibHbIE TEXHOJIOTHHU

B xozne peanuzanuu jaHHON 00pa3oBaTeNbHON MPOrpaMMBbl UCIIOJIB3YIOTCS WHHOBALMOH-
Hble 00pa3oBaTeNIbHBIC TEXHOJIOTUU COCTABISIOIINE OINPECICHHYIO JUAAKTUYECKYI0 CHCTEMY,
HarpaBJIeHHYI0 Ha (opMupoBaHHE OOBEKTHBHOH OIIEHKH OINACHBIX COOBITHH M 0OecrednBaro-
mue 00pa3oBaTeNIbHbIE MOTPEOHOCTH KaXKI0TO YUYaIerocss B COOTBETCTBUH C €r0 MHAMBUIYallb-
HBIMH OCOOCHHOCTSIMHU.

JInst 3TOr0 MCHONB3YIOTCA KaK TPAJAWIMOHHBIE, TAK U MHTEPAKTUBHBIC METOJIbI 00ydEeHUS
Ha OCHOBE MHTETPAIlMM KOMIIETEHTHOCTHOTO ¥ JTMYHOCTHO-OPHEHTUPOBAHHOTO MTOJIX0JIOB C dJie-
MEHTaMH TPAIMLIUOHHOTO JIEKIMOHHO-CEMHHAPCKOTO M KBA3UIPO(ECCHOHAILHOTO O0yYEHUS C
UCTIOJIb30BAaHUEM MHTEPAKTUBHBIX (POPM MPOBEACHUS 3aHSATHMA, UCCIEIOBATEIBCKOW MPOSKTHOM
JeATEIILHOCTH U MYJIbTUMEIUIHBIX YI€OHBIX MaTEPHAJIOB.

Bun yueOHbIX 3aHATHI OObpazoBaTesbHbIE TEXHOJIOTUN
BHU3yalbHasl JEMOHCTpALMsl MaTepuaiga - IPE3eHTalus C HC-
Jlexuumn MOJIb30BAHUEM CPEJCTB MYJIBTUMENNA, U C MOCIEAYIOIUM 00-

CYKACHUCM MaTcpHrajia

NPOBE/ICHUE pAcueTOB W pEIIeHHE 3a/ad HalpaBICHHBIX Ha
(dbopMHpOBaHHE KOHKPETHBIX MPEACTaBIECHUI O MOpsAAKE Opra-
HU3AI[MH MOHUTOPHHTA, MPEIOTBPAIIEHUH U 3alIUTE OT OMACHO-
cTel TexHochepsl

[IpakTrueckue 3aHATHS

Hcnonp3oBaHue Kak TpaJWLMOHHBIX (OpM OOy4yeHHs, TaKk U

CamocrostenbHas pabora
MOJrOTOBKA pedepaTuBHBIX paboT

6. ®OH/ OLIEHOUYHBIX CPEACTB AUCIHUIINHBI (MOTYJIs1)
6.1. ITaciopt (poHIA OLIEHOYHBIX CPEJICTB MO IUCHHUILIHHE

Ne KonTponupyemslie Kon OueHo4HOe CPEeACTBO
n/m a371eITbI (TEMBI KOHTPOIHPYEMO
pasz ( ) POTHPY HAaUMEHOBAHHUE | KOJI-BO
T CLUATUTMHBI KOMIIETEHINH
TecToBbie 20
3aganus
1 Paznen 1. OcHOBHBIE 3aKOHBI I1K-4, Temsr 5
TEXHOJOTMYECKHUX MPOIIECCOB. [1K-22 pedeparos

Bormpocsr s
JK3aMeHa

15




TecTOoBBIE

3aganus 20
Paznen 2. I'mppomexaHuueckue LIK-4, Temb! 5
] I1K-22 pedeparon
MPOLIECChHI
Bonpocs! gis 15
JK3aMeHa
TecToBrie 20
3amanus
I1K-4, Tembr
Paznen 3. TemoBsie npouecchl K-22 pedepatos 5
Bonpocs! gis 20
JK3aMeHa
TectoBnIe 20
3amanus
Pasgen 4. MaccooOMeHHEBIE I1K-4, TeMmsbl 5
MIPOIIECCHI [1K-22 pedepaToB
Bompocs! qst 20
JK3aMeHa
TectoBnIe 20
Samanus
Paznen 5. Mexanuueckue mpo- [1K-4, Tembl 5
LIECChI I1K-22 pedeparos
Bonpocsr pis 15
JK3aMeHa

CoNR~LNE

16.
17.
18.
19.
20.

6.2. I[lepeyeHnb BONPOCOB /ISl IK3aMeHa

Paznen 1. OCHOBHBIE 3aKOHBI TEXHOJIOTHYECKUX MPOIECCOB.
(TIK-4, TIK-22)

VerpoiicTBo ¥ pab0Ta OCHOBHBIX TUIIOB APOOUIIOK.
Ocaxnenue B IIECHTPOOEKHOM TOJIE.

Marmussl, paboTaroue Mo IPUHLHUITY IPOKATKH.
YcTpoiicTBo 1 paboTa apoBOi METbHUIIBI.

OTCTONHUKH MEPUOANIECKOTO TCUCTBUSI.

Knaccugukanus cymmiox.

Cuta. Marepuan u criocoObl U3TOTOBJICHHUS.

OTCTOWHUKH HEMPEPHIBHOTO JEHCTBUS.
DKCTparupoBaHUe U3 TBEPABIX TET U U3 KUIKOCTEH.
. [Tpou3BOIUTENBHOCTD BABIIEBOM TPOOHIIKH.
. MeToJbI pa3aenieHuss HEOJHOPOIHBIX CUCTEM.
. Cymka. CriocoOsbl y1aneHus BiIary.

. YcTpoiicTBO 1 paboTa BaJblIeBON JPOOUIIKH.
. Cycnensusi. OMynbCcus, MbUIb U JbIM. X COCTaBHBIE YaCTH.
. AncopOnus. Onpenenenne. Anmaparsl i aacopOITnu.

Paznen 2. l'mapomexanndeckue mporeccsl. (ITK-4, [TK-22)
Mexanuudeckue npoueccsl. M3menbuenue, qpo0ieHne, pe3aHue.

Tumsl HacoCoB.

Huddyzus. JIBrmxkymas cuia 3Toro mporecca.

Knaccudukanus cnoco6oB apobdiaeHus.
Abcopbuus. Onpenenenue. Konerpykius abcopOeHTOB.




21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

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

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

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

61.
62.
63.
64.

[ToHsITHE HEOTHOPOAHBIX CUCTEM, UX KIacCU(PHUKAITHS.
CTpyH )KUJIKOCTH U UX BO3JICHCTBHE HA CTEHKHU COCYIa.
UTO OTHOCAT K MacCOOOMEHHBIM ITporieccam?

MeTopl COPTUPOBAHUS CHIMTYYUX MaTEPHUAIIOB.

3aKOoHBI COXpaHEHUs MacChl U dHeprun. Mx onpeneneHue.
[ToBepXHOCTHOE HATSHKEHUE, KATUISIPHOCTD, BA3KOCTD.
Cxembl HarmpaBJICHUs B3aUMOIEUCTBYIOIIHMX [TOTOKOB.

Uto noHumaetcs noa cjioBoM "ammapat"?

OcHoBbI ruipaBiauku. OCHOBHbBIC TTOHSTHS U ONPECIICHHUS.
CrocoObI OXJIAXKICHHUS U 3aMOPKUBAHUS.

Pasnen 3. Ternoseie mporieccsr. (ITK-4, [TK-22)
Kakwue npoiieccbl OTHOCATCA K TEIIOBBIM?
[THeBMaTHYECKOE TIEpeMeTMBaHue. Y CTPOHCTBO U paboTa.
[Tpeccytoriue (OpUKETUPOBOYHBIC) MAILIUHBI.
Kaxkue mpoiieccbl OTHOCATCSI K MACCOOOMEHHBIM?
Knaccudukanus annapaToB 17 mepeMeIIUBaHUs.
OCHOBBI IPOIECCOB OXJIAXKICHUS U 3aMOPaKIBAHUSI.

Kakue yeTbipe rpymnmsl IpoLeccoB paccMaTpuBaroTes B Kypee «lIpomecchl u anmapa-
ThI UILEBBIX IPOU3BOACTB"?

YeTpoicTBO B paboTa JOMACTHBIX MEIIAIOK.

Tumsl TETUIOOOMEHHBIX armapaToB. VX cXemsbl.

Metobl MOACITHPOBAHUS.

Paznienennie HeOMHOPOJHBIX CUCTEM. MEXaHUYECKHUE MPOLIECCHI.
Bb160p KOHCTPYKIIMH TEINIOOOMEHHBIX arnapaToB.

OcHOBHBIE TIOJIOKEHUST HAYKH O MPOIEccaxX U armapaTax.
Teopus punbTpoBanus ¢ 00pa3oBaHUEM OCAIKA.
Kpucrannmu3zanus u pactBopenre. OCHOBHBIE CBEJICHUS.

Paznen 4. Maccooomennsie nporecchs (ITK-4, [TK-22)
[{uxnonsl. [Ipunuun aekctBus. A6copouust. MarepuanbHblil OanaHc abcopOrum.
Martepuaisl 4711 H3TOTOBJICHHUS alapaToB. MeTauibl.
OcaxeHne B rpaBUTAL[MOHHOM T10J1€ (OTCTauBaHUE).
TyHHENIbHBIE CYIIMIIKH.
OCHOBHBIE MpaBUIJIa MOJICTUPOBAHMSL.
Kunernka hepMeHTaIIMOHHBIX TPOIIECCOB
IlentpobexxHoe ¢punbTpoBanue. Ero Mexanusm.
Krnaccudukanmst MaccooOMEHHBIX MTPOIIECCOB MO CIIOCO0Y B3aUMOJEHCTBUS (a3.
CrnoxHnas neperonka (pextuduxanus). MHOrOKyOOBBIE anmaparsl .
Paznenenue no ¢opme vacTuir.
Knaccugukarus annapatos /i GUIBTPOBAHHUS.
IIpouecc neperonku. IIpocras neperonka.
3aKOHOMEPHOCTH (UIBTPOBAHMS 6€3 00pa30BaHMs 0CAJIKA.
MaccooOMeHHbIe POLIECCHI.
['mapaBiaruecKue Mpouecchl I OTASIEHUS KUAKOCTH.

Paznen 5. Mexanuueckue mporneccel (ITK-4, TTK-22)
Cymika. Cioco6b1 06e3BoxkuBanus. OO011ast XapaKTepUCTHKA.
Kpucrannu3zanus u pactBoperue. CyniHOCTb MPOLECCOB.
VY CIIOBHS KpUCTAJUTA3AIUT H PACTBOPEHHSL.
[TepememmBanue. JlonactHble, MpomneiepHble U TYPOMHHbIE MEIIAIKH.



65. TemnooOMEHHUKH C pyOalIKaMu, KOXKyXOTpyOHBIE.
66. Cnoco0Os! kpuctamu3anuu. OCHOBHBIE TTOHATHS TEOPUU KPUCTATUTH3AIUH.
67. Conpepxanue kypca "[Iporiecchl u anmaparhbl MAIIEBBIX TPOU3BOJICTB".

68. 3HaueHue mporuecca CymKu. Buabl BlIaKHBIX MaTepUaoB.
69. OCHOBHBIE TEOPHH PACTBOPEHHS.

70. Ipo6nenwne. Kmaccudukamus cnoco0oB aApo0OIeHus.

71. OTCTONHMKYU HENPEPHIBHOT'O IEHCTBUS.

72. Konpencamusa. OOmme cBeeHUS.

73. CoptupoBanue. [IpocenBanue, cuTa.

74. ®OunbsTpoBanue. TUIBI GUILTPOBAIBHBIX MPOIECCOB.

75. Ancop6musi. OCHOBHBIE CBEICHHUS.

6.3. IlIkaJjia O1leHOYHBIX CPEICTB

YpoBHU chopmupo-
BAaHHOCTH KOMIIe-
TEHIUHU

Kpurepuu onenuBanus

OueHouHbIE Cpeji-
CTBa
(k01-BO OaIIIOB)

IIponBuHyTHII
(75 -100 GamnoB)
«OTIINYIHOY

3HAeT — TEOPETUYECKUE OCHOBBI IPHUPO-
JIOTI0JIb30BAHMSI M OXpaHbl OKpY’Karollel cpe-
IIbl; TIPUPOJIHBIE PECYPChl U MX KiaccH(HKa-
L[1}0; 3HAUE€HUE, CTPOCHUE, COCTaB U CBOICTBa
aTMoc(epsl; MOCIEeNCTBUS 3arps3HEHHs aT-
MocC(epbl; 1 HOPMUPOBAHUE 3arpsi3HEHUS atT-
MOC(EpHOT0 BO3/yXa; BIMSHHE YelOBEKa Ha
KpYroBOpOT BO/JIbl; 3arpsI3HEHUE BOJIbI, [IOYBBI
U €ro MOCJEACTBUS; OXpaHa U paluOHAIbHOE
WCTIOJb30BAaHNE BOJHBIX OOBEKTOB, IOYBHI,
PaCTUTENHHOTO U KMBOTHOTO MHUPA; IJ100ab-
HbIE POOIEMBbI

OKpYXKarolled NPUPOJHON Cpelbl; OCHO-
Bbl DKOHOMHUKH MPUPOJOIONB30BAHUS U PbI-
yaru yOpaBJIeHUs TMPHUPOAOIOIb30BAHUEM U
OXPAHOU OKPYXKAIOUIEH CPEIBI;

yMeeT - CaMOCTOSATEIbHO aHAJIU3UPOBATH
U OIICHUTHh BO3JCHCTBHS HAa OKPYKAIOILIYIO
Cpelly COBPEMEHHBIMU METOJIAMHU HCCIIE0Ba-
HUMN; OOBACHUTH MOHITHE KOHLEMIUU HKOJIO-
ro-3KOHOMHUYECKOTO Pa3BUTHS; TPUMEHATh HA
MpaKTUKe 0a30BbIE U TEOPETUUECKHE 3HAHUS
B chepe NMPUPOI00OXPAHHOH 1EATENBHOCTH;
BJaJieeT — METOJIMKON pacueTa HOPMaTHBOB
KauecTBa OKpYKAIOLIEH Cpeabl; METOAaMH
XUMHUYECKOT0 aHallh3a, a TaKXe MEeTOAaMHU
orbopa M aHanu3a Mpol; OCHOBHBIMH METO-
JTUKaMU OLEHKH 3KOJOTHYECKOI0 COCTOSIHUS
BOJIbI, BO3/IyXa U MOYB; HaBBIKAMU 00paOOTKH
AKCTICPUMEHTAIbHBIX JaHHBIX U 0GOPMIICHUS
pE3YJIbTaTOB MCCIEN0BAHNN.

TECTOBBIC 3aaHUsI
(32-40 6amnoB);
pedepar
(5-10 6amoB);
BOIIPOCHI K 9K3aMe-
Hy
(38-50 6amioB)

bazosrrit
(50 -74 6amna)
«XOPOIIIOY

3HaeT — OCHOBBI OXPaHBI OKPYKAOIIEH
CpeAbl ¥ PalMOHAIBHOTO MPHUPOIONOIb30Ba-
HUS;

KJIacCU(UKALMIO TPUPOAHBIX PECYPCOB;
r7100a71bHBIE MPOOJIEMBI OKPYIKAIOLIEH Cpebl;

TECTOBBIE 3aIaHUS
(22-32 Ganno.);

pedepar
(3-6 6annoB);
BOIPOCHI K DK3aMe-




CTIOCOOBI OXpaHbl MPUPOJBI U MPEIOTBpAIlle-
HUS HETaTUBHOTO aHTPOIIOTEHHOTO BO3JEH-
CTBHSI HAa OKPYXKAIOIIYIO CPENly U YeJI0BEKa;

yMeeT - BECTH MPAKTUYCCKYIO JESATEIb-
HOCTB; paboTaTh C JUTEPaTypor U MHPOpMa-
[IMOHHBIMU CHUCTEMaMH C LEIbI0 MOJTYYCHUS
nH(popManuu,

cobuparb, 00padaThIBaTh, AaHATU3UPOBATH
U TPEICTABIATh IOJYYCHHBIC AKCICPUMCH-
TaJbHBIC JAHHBIC; IPUMEHUTH TEOPETUICCKHEC
3HaHUS Ha MPAKTHUKE;

BJajJieeT - METOJaMU KOHTPOJIS 3arpsi3-
HSIONIMX BEIIECTB B OKpPYXKaIOUIeH Ccpene;
mpaBmwiIaMu 0€30MacHOCTH M HaBBIKAaMH pabo-
TBI B JJAOOPATOPUH;

HY
(25-36 GayoB)

[Toporossiii
(35 - 49 6amoB)
«YIOBIIETBOPUTEITH-
HOY»

He 3HAeT — OCHOBBI OXPaHBI OKPYXkaro-
el cpenbl, OLIEHKH BO3JEHCTBUS Ha OKpY-
JKAIOIIYI0 CPENy, MPaBOBBIE OCHOBBI MPHUPO-
JIOTIONIb30BAHMSI U OXPaHbl OKpYIKarolei cpe-
IbI; BHJIBI HOPM M HOPMAaTHUBOB KadecTBa
OKpYKarollen cpeibl; palliOHAIbHOE UCIIOIb-
30BaHHE W OXpaHy NPHPOJHBIX PECYPCOB;
MIPaBOBYIO OCHOBY YIIPaBJICHUSA MPHUPOIO-
II0JIb30BaHHUEM.

He yMeeT - TOHUMATb, U3JIaraTh U KPUTH-
YECKU aHAJIM3UPOBATh 0a30BYI0 MH(OpMAIHIO
B 00JacTH OXpaHbl OKpPYKAIOIIEW cpeabl H
MIPUPOJIOTIONE30BAHUS; BECTH HCCIIEIOBATEb-
CKYI0 M TPAaKTHYECKYIO AESITeNbHOCTDH; MPH-
MEHSTh B pa00TE METOUKHN HAOJIOICHUIA;

He BJIajieeT - MpaBWIaMH 0€30MacHOCTH
Y HaBBIKAMH pa0OTHI B TabOpaToOpuu;

- OCHOBHBIMU METOIMKAMH HCCIICIOBAHMUS;

TECTOBBIE 3a1aHUsI
(15-20 6amioB);
pedepar
(2-6 6amna);
BOIPOCHI K IK3aMe-
HYy
(18-23 6amoB)
3aj1a4n
( 8 6amnoB)

Huskuit (momopo-
roBbIi) (KOMIETEH-
st He ChOPMHPO-

BaHA)
(0-34 6amna) — «He-
YIOBJIETBOPHUTEITb-
HO»

3HAaeT — TEOPETUUYECKUE OCHOBBI IPUPO-
JIOTIONIb30BAaHMSI M OXpaHbl OKpY’Karollel cpe-
IIbI; TIPUPOJIHBIE PECYpPChl U MX Kiaccuduka-
L[1}0; 3HAU€HHUE, CTPOCHUE, COCTaB U CBOICTBa
aTMocepsl; TOCIEeNCTBUS 3arps3HEHHs aT-
Moc(epbl; 1 HOPMUPOBAHUE 3arpsi3HEHUs atT-
Moc(hepHOro BO3ayXa; BIMSHHUE YeJIOBEKa Ha
KpYroBOpOT BO/IbI; 3arpsA3HEHHE BOJIbI, TTOYBBI
U €ro IOCJEACTBUS; OXpaHa U PallMOHAIBHOE
WCIOJIb30BaHNUE BOJHBIX OOBEKTOB, IOYBHI,
PaCTHTENHHOTO U )KMBOTHOTO MHUPA; TII00alb-
HbI€ MPOOIEMbI

OKpYXKarolled MPUPOJHON Cpelbl; OCHO-
Bbl AKOHOMHUKH MPUPOJOIOIB30BAHUS U PbI-
yaru yOpaBJICHUS TPHUPOAOIOIb30BAHUEM U
OXPAHOU OKPYXKAIOUIEH CPEIBI;

yMeeT - CaMOCTOSATEIbHO aHAJIU3UPOBATH
U OILIEHUTh BO3JCHCTBHS HAa OKPYKAIOIIYIO
Cpelly COBPEMEHHBIMU METOJIAMHU HCCIJIEI0BA-

TECTOBBIE 3aIaHUsI
(0-14 6ammoB);
pedepat
(0-5 6amn);
BOIPOCHI K IK3aMe-
Hy
(0-15 6amnoB)




HUH; OOBSICHUTH TIOHSATHE KOHIICTIIIUU DKOJIO-
r0-3KOHOMUYECKOTO Pa3BUTHS;, IPUMCHSThH Ha
MPAKTHKE 0a30BbIe M TEOPETHUYCCKHE 3HAHUS
B c(hepe MpUupoa0OXpaHHOU JAeATEILHOCTH;
BJajleeT — METOJMKOW pacdyera HOPMAaTHUBOB
KayecTBa OKPYXKAOIIEH Cpelbl; METOIaMH
XMMHAYECKOTO aHaju3a, a TaKKe METOJIaMH
orOopa W aHanu3a MpoO; OCHOBHBIMH METO-
JMKAMH OLEHKU IKOJIOTHYECKOTO COCTOSHUS
BOJIBI, BO3/[yXa U MIOYB; HABBIKAMU 00paOOTKH
AKCIEPUMEHTAIBHBIX JaHHBIX U O()OPMIICHUS
pe3yJIbTaTOB UCCIEIOBAHUM.

Bce KOMIUIEKTBI OIEHOYHBIX CPENICTB (KOHTPOIBbHO-U3MEPHUTEIbHBIX MAaTepUAIIOB), HEOO-
XOJUMBIX Ul OLIEHKU 3HAaHUM, YyMEHUH, HaBbIKOB U (WJIM) OIbITAa JIEATEIbHOCTH, XapaKTepu3y-
IOIIHEe dTanbl (GOPMUPOBAHUS KOMIETCHIIUI B MPOIECCE OCBOCHHS MUCIMILIMHBI (MOIYIIS) TO-
JPpOOHO MpeICTaBIeHbI B TOKyMeHTe «DOH]T OLIEHOYHBIX CPEJCTB JUCLUIUIUHBI (MOZYIIS)».

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

7.1.0cHoBHas yueOHas1 JuTEpaTypa
1. T'op6atiok B. Ilporecch u anmapatsl TUIIEBBIX Tpou3BoaAcTB, Koioc, 2009.

7.2 lonosiHuTEILHASA Y4eOHAas1 JIUTepaTypa
Kageuxkuii, I'.J1. «IIpoueccel u annapatsl nuiieBoi TexHoaoruun.» M.:KonocC 2008
Hparunes, AU. , «TexHonornyeckue MalmHbl ¥ anmapatsl numeBsix» M.: Komoc 1999
3. Tlandunos, B.A. «MamuHbel ¥ anmaparsl NHUIIEBBIX MPOU3BOJICTB B 2-X KHHUrax» M.:
Beicmr. mk. 2001

4, bo6osuu b.b. «IIponecchl n anmnapatel nepeadoTku otxoa08» M.: ®OPYM 2013

N

7.3 MeToauyecKue YKa3aHusl 0 OCBOEHUIO JUCHMILTHHbBI

1. Axcenorckuii A.B MeToauueckne yka3aHus U1l BHINOJHEHHS IPAKTHYECKUX 3aHATUIH
no nucuuiuinHe «lIporeccsl W anmapatel» JUisi OOy4arolMXcs [0 HalpaBICHUIO MOATOTOBKU
20.03.01 — TexHocdepHas 0e30macHOCTb. (YTBEPXKAECHO IPOTOKOJIOM 3acelJaHus y4eOHO—
MeToaudeckoro copeta yHusepcurera Ne 10 ot «26» anpens 2018 r.)

2. lllepbakos C.10., Kynenko B.b., MeToanueckue peKoMeHIAUH AJIsl CTYJJEHTOB UH-
KEHEPHOTO MHCTUTYTa MO OpraHU3alluy CaMOCTOSITENIbHOM paboThl 10 HampaBiIeHUsIM Oaka-
JaBpuaTa U MarucTparypsl (IIPOTOKOJIOM 3aceaHus yueOHO—METOIMYEeCKOT0 COBETa YHUBEPCHU-
tera Ne 2 «22» oktsa6pst 2015 r.) MuuypHuHCK.

7.4 Uudopmanmonnbie M HU(POBbIE TEXHOJI0THH (IPOrpaMMHoe odecie-
YyeHHe, COBPeMeHHbIe MPodeccuoHaTIbHbIE 0a3bl JaHHBIX U HH(POPMAIIHOHHBbIE

CIIPaBOYHbIE CUCTEMbI)

VYyebHast aucuUIUIMHA (MOAYIB) MpeaycMaTpUBaeT OCBOCHHE MH(OPMALMOHHBIX U UG-
POBBIX TeXHOJIOTUN. Peanuzanus nu@poBbIX TEXHOJIOTHIM B 00pa30BaTeIbHOM MPOCTPAHCTBE 5IB-
JIACTCA OI(HOI71 U3 Ba)KHEUIIINX ueneﬁ 06pa30BaHI/I$I, ;[aromeﬁ BO3MOXHOCTb Pa3BHUBATb KOHKY-
PEHTOCIIOCOOHBIE KauecTBa 00yUaroIUXCsl KaK OyIyIIUX BbhICOKOKBATM(UIIMPOBAHHBIX CIEINa-
JIUCTOB.

[{udpoBble TEXHOIOTUU MPETyCMAaTPUBAIOT Pa3BUTHE HABBHIKOB 3(P(HEKTUBHOTO pELICHHS
3aJga4d HpO(beCCI/IOHaHBHOFO, CONHUAIBHOIO, JIMYHOCTHOI'O XapaKTEpa € UCIIOJIb30BAHUCM pa3JINi-



HBIX BU/IOB KOMMYHHUKAIIMOHHBIX TEeXHOJNOTUH. OcBoeHHe HU(POBBIX TEXHOJOTHH B paMKax
JIAHHOW TUCIUTIIMHBI (MOIYJISI) OPUEHTHPOBAHO HA CIIOCOOHOCTH O€30MacHO M HaJIC)KAIIUM
00pa3oM MoJiydathb JOCTYI, YIPABISITH, HHTEIPUPOBATH, OOMEHUBATHCS, OLICHUBATH U CO3/aBaTh
HH(OPMAILIHIO ¢ TIOMOIIBIO ITU(PPOBBIX YCTPOHCTB U CETEBBIX TexHoJorui. ®opmupoBanue nud-
pOBOI71 KOMIICTCHTHOCTHU HpeI[HOJIaFaeT pa60Ty C JaHHBbIMH, BJIaACHHC I/IHCTp}IMeHTaMI/I JJI
KOMMYHHKAIUH.

7.5 Undopmanuonnbie M nu(poBbie TEXHOJIOTrHHU (IPOrpaMMHoe odecrie-
YyeHHe, COBpeMeHHbIe NPodeccuoHaNbHbIEe 0a3b] JaHHBIX U HHPOPMALIMOHHBIE
CIIPABOYHbIE CUCTEMBI)

7.5.1 Dy1eKTPOHHO-0UOJINOTEYHASA CUCTEMbI U 0a3bI JaAHHBIX

1. OO0 «5BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oka3zanue yciyr ot 10.03.2020
Ne OB CVY 437/20/25 (CeteBas smeKTpoHHast OMOIHOTEKA)

2. DueKTpoHHO-OMOIMoTeUHast cucrema wu3garenbcrBa «Jlamp» (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHWE YCIYr MO MPEJOCTABJICHHUIO JOCTYIMa K 3JEKTpOHHBIM m3gaHusim OO0
«M3narenscTBo JIanb» ot 03.04.2023 Ne 1)

3. DraexkTpoHHO-OMOIMOTeUHast cucTema wm3aatenbcTBa «Jlamb» (https://e.lanbook.ru/)
(TorOBOp Ha OKa3aHUE YCIYT IO MPEJAOCTABICHHUIO TOCTYIA K 3JEKTPOHHBIM m3naHusm OO0
«M3natensctBO Jlauby oT 06.04.2023 No 2)

4. baza maHHBIX AMeKTpoHHBIX HHPOopMaroHHBIX pecypcoB ®T'BHY INHCXb (norosop
1o 00EeCTIeYeHHIO JJOCTYIA K 3JEKTPOHHBIM nH(popMannoHHbM pecypcam GI'BHY ITHCXEB ue-
pe3 Tepmunan yaaneaHoro gocryna (TY ] ®I'BHY ITHCXB) ot 07.04.2023 Ne 6/H)

5.  DnekTpoHHO-OMOmMoTeyHas cuctema  «AgriLiby  ®I'BOY BO PIrA3Y
(http://ebs.rgazu.ru/) (monoMHUTEIBHOE COTJIAIICHHE Ha MPeaoCTaBacHue nocTymna oT 13.04.2023
Ne 6/n x JInnensnonnomy gorosopy ot 04.07.2013 Ne 27)

6. DiekTpoHHast OubMoTeyHas cucreMa «HanmoHanbHbI TUPPOBON pecypc «PyKoHT»:
Komnekmuu «ba3oBsiit MmaccuB» U «Komoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIYT M0 mpeaocraBieHuo goctymna ot 04.04.2023 Ne 2702/6m22)

7. 000 «Anexrponnoe n3narenbctBo FOPAUT (https://urait.ru/) (1oroBop Ha okasaHue
YCIYT TI0 MPEJOCTABJICHUIO J0CTyNa K 00pazoBatesbHoi miarGopme OO0 «DneKTpoHHOE U3/1a-
tenbcrBo FOPAWITY ot 06.04.2023 Ne 6)

8. DnekrpoHHO-OMOIMOTeUHas cuctema «Bepraackuit» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3HOE HCIOIb30BaHKe Mpou3BeneHuii ot 26.03.2020 Ne 14/20/25)

9. baza mannbix HOB «HarmonanbHas snekrpoHHas Oubimorekay (https://rusneb.ru/)
(moroBop o nmoaximroueHuu Kk HOb u npegocrasnennn nocrtymna k oobextam HOb ot 01.08.2018
Ne 101/HDOB/4712)

10. CornameHue o COTpyJIHUYECTBE MO OKa3aHHUIO OMOIMOTEYHO-MH(POPMAIIMOHHBIX U
COLIMOKYJIBTYPHBIX YCIIYT TIOJIh30BATENISIM YHUBEPCUTETA U3 YMCIIa HWHBAJIHMJIOB 110 3PEHUIO, Clla-
OOBHUISIINX, HHBAIUIOB JPYIUX KAaTErOPUH C OTPaHUYEHHBIM TOCTYIIOM K MH(OpMAIIWH, JIHII,
UMEIOIUX TPYAHOCTH ¢ uTeHHeM ruiockonedatHoro tekcra TOI'BYK «TamboBckast obnacTHas
yHHUBepcaiabHas HayuHas Oubiamoreka uMm. A.C. ITymkuna» (https://www.tambovlib.ru) (corma-
mieHue o cotpynaudectse oT 16.09.2021 Ne 6/H)

7.5.2. MudopmManmoHHbIe CIPABOYHBIE CUCTEMBI
1. CnpaBounas npaBoBasi cuctema Koncynprantllinroc (10roBop mocTaBKd M COMPOBOXK-
nenus sxk3eMIusipoB cucteM Koncynerantlmroc ot 03.02.2023 Ne 11481 /13900/2C)
2. DnekTpoHHBIN nepuoanyeckuii cnpaBouyHuk «Cucrema TAPAHT) (moroBop Ha yciy-
I'M TI0 CONPOBOXKICHUIO OT 22.12.2022 Ne 194-01/2023)

7.5.3. CoBpemeHHbIe podecCHOHATIbHBIE 0a3bl JaHHBIX


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

1. baza maHHBIX HOPMATHBHO-IIPABOBBIX AKTOB MH()OPMAIMOHHO-00pa30BaTENBLHOM MPO-
rpammbl «Pocmerony (moroop ot 11.07.2022 Ne 530/2022)

2. baza mannbix Hayunoii anekrponnoit 6ubmmoreku eLIBRARY.RU — poccuiickuii nH-
bopMarmOHHO-aHAIMTUYECKHUM MOpTai B 00JIACTH HAYKU, TEXHOJIOTUU, MEIULIMHBI U 00pa3oBa-
Hus - https://elibrary.ru/

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

4. OrtxkpbiTele naHHble @DenepaibHON CIyXKObl T'OCYIapCTBEHHOW CTATUCTUKU -
https://rosstat.gov.ru/opendata

7.5.4. J/InnieH3noHHOE ¥ CBOOOIHO PacpoCTPaHsieMoe NPOorpaMMHoe odec-
nevyeHue, B TOM YHcJIe 0Te4eCTBEHHOr0 MPOU3BO/ICTBA

Haumenosa- Pazpa- Hoctyn- Cchuika Ha PexBusuThbI
HHE 6otunk [10 HOCTH (J1U- Enunblii peectp MTOATBEPKIAL0-
(mpaBooOa- | IEH3UOHHOE, | POCCHHCKHUX MPO- | IMIEro JOKYMEHTa
JIaTelb) cBO0OO/IHO rpamMm i1 OBM (npu HANTMYMM)
pacnpoctpa- | u B/l (mpu HayM-
HSIEMOE) YHH)
Microsoft Microsoft JInuensu- - JInnensus
Windows, Corporation OHHOE or 04.06.2015 Ne
Office 65291651 cpoxk
Professional JIENUCTBUSA:
06eccpovHO
AHTHBHpYC- AO «Jla- JlunieH3u- https://reestr.d CyOnuieH3u-
HOE IporpaMMHOe | Ooparopus OHHOE igital.gov.ru/reestr | oHHBII TOTOBOP C
obecrieueHue Kacnepcko- 1366574/?sphrase | OO0 «CodTtekc»
Kaspersky ro» _i1d=415165 ot 06.07.2022 Ne
Endpoint Security (Poccus) 0/H, cpok aei-
It OM3Heca CTBUS: C
22.11.2022 no
22.11.2023
MoitOduc 000 JlunieH3u- https://reestr.d KonTtpaxr ¢
CraHIapTHBIH - «HogsIe 00- OHHOE igital.gov.ru/reestr | OOO «Pyoukon»
OducHblil Ma- | Ta4HBIC TEX- /301631/?sphrase ot 24.04.2019
KeT JIJ1s1 paboTHI C HOJIOTHH _1d=2698444 Ne
JIOKYMEHTaMHU (Poccus) 03641000008190
Y TIOYTOM 00012
(myoffice.ru) CPOK JICHCTBHS:
0eccpovHO
[TporpammHas AO «An- JIunensu- https://reestr.d JIuteH3noH-
cuctema Juist 00- | Tummaruar» OHHOE igital.gov.ru/reestr | HbIif JOrOBOP C
HapYKEHHS TEK- (Poccus) /303350/?sphrase | AO «AnTtumiaru-
CTOBBIX 3aIMCTBO- _1d=2698186 at» ot 17.04.2023
BaHUH B y4eOHBIX Ne 6627, cpox
U Hay4HBIX pabo- JICUCTBUS: C
Tax «AHTHILIaruaT 17.04.2023 no
BY3» 16.04.2024
(https://docs.antipl
agiaus.ru)




Acrobat Adobe CBobon- - -
Reader Systems HO pacIpo-
- IPOCMOTP cTpaHsieMoe
nokyMeHToB PDF,
DjvU
Foxit Reader Foxit CBobon- - -
- IPOCMOTP Corporation | Ho pacrpo-
nokyMmeHToB PDF, CTpaHseMoe
DjvU

7.5.5. Pecypchbl uH(pOpMaIIMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH « UHTEp-
HET»
CDTOwiki: 6a3a 3nanwuii mo nuudposoii Tpanchopmarnuu https://cdto.wiki/
Odunuaneusiii caiir MUC Poccuu - http://www.mchs.gov.ru/
3. Oxpana Tpyna - http://ohrana-bgd.ru/

=

no

7.5.6. HudpoBble HHCTPYMEHTHI, IPUMEHsIeMbIe B 00pa30BaTe/IbHOM
npouecce
LMS-mmmatdhopma Moodle
BupryansHas mocka Mupo: miro.com
Bupryansnas nocka SBoard https://sboard.online
Bupryansnas nocka Padlet: https://ru.padlet.com
O6maunbie cepuchl: Anaekc./luck, O61ako Mail.ru
Cepucsl onpocos: Aunexc @opmel, MyQuiz
Cepsuchl Buneocssizu: SIHaekc tenemoct, Webinar.ru
CepBuc coBMecTHOM pabOThl Haja npoektamu s Hebonbmux rpynn  Trello
http://www.trello.com

NN E

7.5.7. lndpoBble TEXHOJOTUH, IPUMeHsIEMble NIPH U3yYeHUHU JUCIUTLIH-

HBI
[Mudpossie Buner yue6Hoit pabo- dopMupyeMble KOMIIETEHIIUU
TEXHOJIOTHHU ThI, BBITIOJIHSIEMBIE C MPH-
MEHEHUEeM LIUPPOBO Tex-
HOJIOTUH
OO0raunbie Jlexuu IIK-4 ciocoO0HOCTBIO HCIIOIB30BaTh
TEXHOJIOTHH [IpakTuueckue  3aHs- | METOJIbl PACUETOB 3JIEMEHTOB TEXHO-
THS JIOTUYECKOT0 000pYI0BaHUS IO KPH-
TepHsiM pabOTOCTIOCOOHOCTH U HA/IEK-
HOCTH,
ITK-22 crmocoOHOCTBIO HCIIOIB30BaTh
3aKOHEI 1 METOALI MATEMATHKH, €CTe-
CTBEHHBIX, TYMAHUTAPHBIX U YKOHO-
MUYECKHX HayK MPHU PEIICHUH TPO-
(dbeccroHanbHBIX 3a/1a4.
Bonpmme Jlekum ITK-4 crmocoOGHOCTBIO UCIIOIL30BaTh
aHHBIE [IpakTuueckue  3aHs- | METOJIbI PACUETOB 3JIEMEHTOB TEXHO-
THS JIOTUYECKOT0 000PYI0BaHUS IO KPH-
TepHsiM pabOTOCTIOCOOHOCTH U HA/IEK-
HOCTH,



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

IIK-22 cmocoOHOCTBIO HCIIOIE30BATh
3aKOHBI 1 METOAbI MATCMATHUKH, €CCTC-
CTBEHHBIX, T'YMAHUTAPHBIX H IKOHO-
MHUYECKUX HAYK IIPU PELICHUU IIPO-
(deccHoHaIBHBIX 3a/1a4.

3. TexHonoruu Jlexkmun
OecrpoBOgHOM [TpakTuueckue
CBSI3H TS

oora

CamocrositenpHas pa-

I1K-4 cnocoOHOCTBIO HCITOIb30BaTh
METO/Ibl PACUETOB IEMEHTOB TEXHO-
JIOTUYECKOT0 000pYI0BaHUS IO KPH-
TepHsIM pabOTOCTIOCOOHOCTH U HA/ICK-
HOCTH,

I[TK—22 ¢cnocoOHOCThIO UCIIOJIB30BaTh
3aKOHBI 1 METOABI MATEMATHKH, €CTE-
CTBEHHBIX, TYMAHUTAPHBIX U YKOHO-
MUYECKHX HayK IPU PEIICHUH TIPO-
(dbeccroHaNbHBIX 3a/1a4.

3aHA-

8. MarepuajibHO-TEXHUYECKOE o0ecneYeHrue M CIUIIHHbI (MOLYJIA)
[pakTHyecKue 3aHATHsI, T1a00paTOpHBIE PabOTHI, JIEKIMH U CAMOCTOsITeIbHAsE pabota YUeOHbIE
3aHATHUA M CAMOCTOATEIbHas paboTa OO0y4aromMXcs MPOBOJAATCSA B ayAUTOPHIX OCHAIIEHHBIX

CJIEAYIOIKUM 000PY/I0BAHUEM:

VYuebHas aynuTopust Uil IpOBeje-
HUSl 3aHATUN JIEKIIMOHHOTO THUIIA, 3aHs-
TUH CEMMHAPCKOTO THIIA, TPYIIOBBIX H
WHIUBUAYAJIbHBIX KOHCYJIbTAIMM, TEKy-
LIET0 KOHTPOJISL ¥ IIPOMEKYTOUHOU aTTe-
cranuu (r. Muuypusck, yi. MarepHanu-
oHasbHas, oM Ne 101, 3/237)

1. Hoyroyk (uB. Ne  21013400899);
2. IIpoextop "BENQ" (muB. Ne 21013400900);
3. DKpaH (uHB. No 21013400901);

4. HaGopbl 1E€MOHCTPAMOHHOIO OOOPYAOBAaHUSA U
y4eOHO-HaTJISTHBIX TTOCOOUH.

VYuebHasg aynuTopus Uil HpOBeje-
HUs
3aHATHH CEMHMHApCKOrO THIIA, TPYIIIO-
BbIX M WHIUBUAYAIbHBIX KOHCYJIbTAIUM,
TEKYIIEro KOHTPOJISI U IPOMEXYTOUHOU
arrecrauuu (r. Muuypusck, yia. Uurep-
HanoHanbHas, JoM Ne 101, 3/233)

1. Hocka wmapkep (uHB. Ne 2101065094);
2. JlabopaTopHasi ycTaHOBKA"3BYKOU3OJSIUS U 3BY-
KornoryounieHue" (uHB. No 21013400264);
3. JlabopaTtopHas yctaHOBKa"MeTOIbI OUYUCTKH BO3-

ayxa" (uHB. No 21013400265);
4. JlabopaTtopHasi ycTaHOBKa'3amura OT TEIIOBOTO
n3nyyeHus" (uHB. Ne 21013400267);

5. Jlaboparopnast ycranoBka"2¢h()EKTUBHOCTD U Ka-
yecTBo ocemeHus" (uHB. Ne 21013400263);
6. JlabopatopHas ycranoBka'3amura ot CBY uzmy-
yeHus" (maB. Ne 21013400268)

VYyebHas ayauTopusi UIsl TIPOBEJE-
HUS 3aHATUH JIEKIIMOHHOTO THUIIA, 3aHs-
TUH CEMHMHAPCKOTO THWIIA, TPYNIOBBIX H
WHAVBUAYAJIBHBIX KOHCYJIbTAIMi, TEKY-
HIEr0 KOHTPOJSA U MPOMEXYTOYHOU aTTe-
crauuu (r. Muuypusck, yi. MHrepHanu-
oHanbHasA, 1oM Ne 101, 3/235)

1. Hoyroyk Acer (uuB. Ne 2101045100);
2 ITpoekrop (uHB. Ne 2101045202),
3. Jocka wmapkep (mHB. No  2101065093);
4. Becot Bnk-500 (ummB. Ne 1101044003);
5 Bmarometp (uHB. Ne 2101042307);
6. Crenn wucnobiTanus  Kamopud. (uHB. N
2101042313);
7. Crenn wu3MepeHus TtemmMarep. (uWHB. Ne
2101042314);
8. Crenn nabopatopubii (mHB. Ne 2101060622,
2101060623, 2101042304, 2101042303,
2101042302). 9. HaGo-




pPBl IEMOHCTPAIMOHHOTO O0OPYJIOBaHUS U Y4eOHO-
HATJISTHBIX TOCOOUH.

Kabuner wunHpOpMaTHKH (KOMIIBIO-
TEpHbIN KJIacc)
(r. Muuypunck, yi. HMHTepHammoHab-
Has, 1. 101 - 1/211)

1. Jlocka wmemuym (uHB. Ne2101041642);

2. ITnorrep (uHB. Ne1101044028);
3. IIpunarep LV-1100 (uaB. Ne2101042316);
4. Ckanep (uHB. No2101060636);

5. Komnsrorep Intel Core 2 Quad Q9400 Mounutop
Asus TFT 21,5 "(uuB. Ne 2101045131);
6. Komnwrorep Intel Core 2 Quad Q9400 Monutop
Asus TFT 21,5 "(umB. Ne 2101045130);
7. Komnwrorep Intel Core 2 Quad Q9400 Mounutop
Asus TFT 21,5 "(umB. Ne 2101045129);
8. Kommsrorep Intel Core 2 Quad Q9400 Mouutop
Asus TFT 21,5 "(umB. Ne 2101045128);
9. Komnstotep Intel Core 2 Quad Q9400 MonwuTtop
Asus TFT 21,5 "(maB. Ne 2101045127);
KommbroTepHast TeXHUKa MOAKIIOYeHA K ceTH «MH-
TepHEeT» B obecriedeHa noctynom k DMOC yHuBep-
CHUTETA.

Kabuner ochamieH makeTamu, HarjsiIHbBIMU Y4eO-
HBIMH TIOCOOUSMHU, TPEHAKEPAMH U APYTUMU TEXHU-
YECKUMH CPEACTBAMH.

[ToMenienne i XpaHEHHS M TIPO-
(dunakTUUeCcKoro o0OCIyXHBaHUA yueO-
HOro oOopynoBaHus (r. MU4ypHuHCK, Y.
WurtepHanmonansHas, oM Ne 101, 4/9)

1. Kucnoponomep IITK-06 (uHB.No

2101042414);

2. IlmeBmorectep (uHB. No  2101042407);
3. Becrl BP-4149;
4. DOnextpoxkommnpeccop (uHB. No 2101042401);
5. Kopmoumsmenwvuutens (uHB. Ne 2101062186);

6. Perynsatop Temneparypbl U BIQXHOCTH (MHB. Ne
2101042436);

7. llepeHocHas mnabopaTopuss KOHTPOJS YCIOBHUMH
Tpyna (uHB. Ne 1101044152);
8. Cucrema ynpaBieHus (uHB. Ne 1101044198);
9. Pyunas tepmoynakoBouHas MamuHa (MHB. No
2101060629);

10.  Omnextponmeu  (uaB. Ne  1101044194);
11. Ilyner ympasnenus (uHB. Ne 1101044217);
12. Habop unctpymentoB (uHB. Ne 2101060637);
13. BraroMeTp nepeHOCHOM KCIpecc-aHaIn3a 3ell.
MaccsiB3M-1 (uHB. Ne 1101044027);
14. Amnamuzatop BIbDKHOCTH "DBiac-2M" ¢ rupei
(unB. Ne 21013400177)

ITomemienue JJIsI CaMOCTOSATEIILHOM
pabots! (r. MuuypHHck, yiu. MHTepHamu-
oHasbHas, 1.101 - 4/10)

1. KommbroTep B cocrtaBe: mporieccop Intel 775
Core Duio E440, monumtop 19" Acer (uHB. Neo
2101045116, 2101045113)
KommprorepHas TexHuka nmoakiarodeHa k cetu «MH-
TepHeT» u obecrieyeHa nocrynom B DMOC yHuBep-
CHUTETA.

PaGouas nporpamMma JuCHUILIAHBL (MO,Z[yJ'Iﬂ) COoCTaBJICHA B COOTBCTCTBHUHU C Tpe60BaHI/I-
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ABTOpBIL:
AxcenoBckuii A.B. - momeHT kadeapbl TEXHOIOTHYECKUX MPOIECCOB U TEXHOCHEPHOU Oe3-

OImaCHOCTH, K.C.-X.H.

Hocko C.A. - noneHT kadeapbl TEXHOJIOTUYECKUX MPOIIECCOB U TeXHOC(HEpHOH 6e30macHo-

cTH
TS
Penensenrt:

HpoOsimieB U.A. - norieHT kadeapsl TPAaHCTIOPTHO-TEXHOJIOTHYECKUX MAIIMH U OCHOB KOH-
CTPYUPOBaHUS, KAHAUIAT TEXHUYECKUX HAYK

[Tporpamma pazpaborana B cooTBeTcTBUH ¢ TpeboBanusiMu @I'OC BO.

[IporpamMma paccmoTpeHa Ha 3acefaHuM Kadeapbl TEXHOJIOTHYECKHUX MPOLECCOB U TEX-
HocdepHoit 0e3omacHoctd, poTokosa Ne 1 ot «10» utong 2016 r.

ITporpamma paccMOTpeHa Ha 3acelaHuM y4eOHO-METOINYECKO KOMUCCUN MH)KEHEPHOTO
uHctutyra ®I'BOY BO Muuypunckuii [AY, nporokon Ne 6 ot «11» mronst =~ 2016 .

ITporpamma yTBep:k/ieHa pelieHneM YueOHO-METOIMYECKOr0 COBETa YHUBEPCUTETA TPO-
Tokoa Ne 11 ot 14 utons 2016 r.

[Tporpamma nepepaboTana u A0MOIHEHA B cOOTBeTCcTBHH ¢ Tpeboanusimu OI'OC BO.

IIporpamma paccMoTpeHa Ha 3aceJaHMM KadeIpbl TEXHOJOTMYECKUX MPOLECCOB U TEX-
HocdepHoil OezonacHocTH, poTokos Ne 9 ot 10 anpens 2017 r.

ITporpamma paccMOTpeHa Ha 3acelaHuM Y4eOHO-MEeTOANYECKONH KOMHCCUU MHKEHEPHOTO
uHcturyta ®I'6OY BO Muuypunckuii I'AY, nporokon Ne 9 ot 17 anpens 2017 r.

[TporpammMa yTBepkIeHa Ha 3aceJaHUU y4eOHO-METOJMUYECKOTO0 COBETa YHUBEPCUTETa
npoTtokoi Ne 8 ot «20» anpens 2017 r.

[Tporpamma nepepaboTana u A0MOIHEHA B cOOTBeTCcTBHH ¢ Tpeboanusimu OI'OC BO.

IIporpamma paccMoTpeHa Ha 3aceJaHMM KadelIpbl TEXHOJOTMYECKUX MPOLECCOB U TEX-
HocdepHoi 6e3omacHocTH, TPOTOKOI Ne 9 ot 9 ampens 2018 .

IIporpamma paccMoTpeHa Ha 3acelaHUM Y4eOHO-METOANYECKOH KOMUCCUU UH)KEHEPHOTO
nHctutyra ®I'6OY BO Muuypunckuit 'AY, nporokon Ne 9 ot 16 anpens 2018r.

[Iporpamma yTBepxk/ieHa Ha 3acelaHUM y4eOHO-METOAMYECKOIO COBETa YHHBEpPCHUTETA
potokoa Ne 10 ot «26» anpens 2018 r.

ITporpamma nepepaboTtaHa 1 JONOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusmu O@I'OC BO.

[Tporpamma paccMoTpeHa Ha 3aceaHUH Kadeapbl TEXHOJIOTHYECKUX TPOIECCOB U TEX-
HocepHoit 6ezonacHoCTH, MPoTokoa Ne 9 ot 15 ampens 2019 r.

[Tporpamma paccMoTpeHa Ha 3acelaHUM YIeOHO-METOAMYECKONH KOMICCHU MHKEHEPHOTO
uncturyra ®I'bOY BO Muuypunckuiit 'AY, nporokon Ne 9 ot 22 ampens 2019r.

[Iporpamma yTBep:kIeHa Ha 3acelaHUM y4eOHO-METOAMUYECKOTO COBETa YHHBEPCHUTETA
npotokoi Ne 8 ot 25 anpens 2019r.



[Tporpamma nepepaboTaHa U A0MOTHEHA B cOOTBeTCcTBHH ¢ Tpeboanusimu OI'OC BO.

[Tporpamma paccMoTpeHa Ha 3aceJaHUH Kadeapbl TEXHOJIOTHYECKUX MPOLECCOB U TEX-
HocdepHoit 6e3omacHocT, MpoTokoa Ne 8 ot 20 anpens 2020 r.

[Tporpamma paccMOTpeHa Ha 3acelaHUM Y4eOHO-METOAMYECKONH KOMHCCUU MHKEHEPHOTO
uncturyra ®I'6OY BO Muuypunckuii 'AY, nporokon Ne 9 ot 13 anpens 2020r.

[Iporpamma yTBepk/IeHa Ha 3acelaHUM y4eOHO-METOAMYECKOTO COBETa YHHBEPCHUTETA
npotokoi Ne 8 ot 23 anpens 2020r.

[TporpamMma nepepaboTaHa u JOMOTHEHA B COOTBETCTBUH ¢ TpeboBanusimu ®I'OC BO.

[Tporpamma paccMOTpeHa Ha 3aceJaHHH KadelIpbl TEXHOJOTHYECKUX MPOILECCOB U TEX-
HocepHoit 6ezonacHocTH, mpoTokon Ne 8 ot 1 ampens 2021 .

[Tporpamma paccMOTpeHa Ha 3acelaHUM Y4eOHO-METOAMYECKONH KOMUCCUU MHIKEHEPHOTO
uHcturyta ®I'6OY BO Muuypunckuii I'AY, nporokos Ne 9 ot 5 anpens 2021r.

[Iporpamma yTBepkIeHa Ha 3acelaHUM y4eOHO-METOIMYECKOTO COBETa YHUBEPCUTETA
npotokoi Ne 8 ot 22 anpens 2021r.

[IporpamMma nepepaboTtana u JOMoOIHEHA B cOOTBETCTBUH ¢ TpeboBanusimu GI'OC BO.

[Iporpamma paccMoTpeHa Ha 3aceJaHUM KadeIpbl TEXHOJIOTHYECKUX MPOLECCOB U TEX-
HocepHoil 6ezonacHocTH, poTokoa Ne 8 ot 11anpens 2022 r.

[Tporpamma paccMOTpeHa Ha 3acelaHUH Y4eOHO-METOAMYECKONH KOMICCUU MHKEHEPHOTO
uHctutyra ®I'bOY BO Muuypunckuii ['AY, nporokon Ne 7 ot 14 anpens 2022 r.

[Iporpamma yTBep:kIeHa Ha 3acelaHUM y4eOHO-METOAMYECKOTO COBETa YHHBEPCHUTETA
npotokoi Ne 8 ot 21 anpens 2022 r.

[Iporpamma nepepaboTtana u A0MOIHEHA B cOOTBeTCTBHH ¢ Tpeboanusimu GI'OC BO.

[Tporpamma paccMoTpeHa Ha 3aceJaHUM KadelIpbl TEXHOJIOTHYECKUX MPOIECCOB U TEX-
HocepHoit 6e3onacHocTH, TPpoTokoa Ne 13 ot 5 utonst 2023 r.

[Tporpamma paccMOTpeHa Ha 3acelaHUM Y4eOHO-METOAMYECKONH KOMUCCUN WH)KEHEPHOTO
uHcturyra ®I'BOY BO Muuypunckuii ['AY, nporokon Ne 10 ot 19 utons 2023 r.

IIporpamma yTBepxk/ieHa Ha 3acellaHUM y4eOHO-METOAMYECKOIO COBETa YHHBEPCUTETA
npotokos Ne 10 ot 22 utonst 2023 .
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