HasBanue

AUCHUTLTHHBI AHHOTAIIUA TUCHUILIMHBI (MOTYJINA)
(MoxyJast)
BJIOK 1. BABOBAS YACTb
CymHocTh, (opMbI, (GYHKIHH HCTOPUYECKOTO 3HAHUSA. OCOOCHHOCTH HMCTOPUYECKOTO Pa3BUTHS
HUctopusn Poccun B mepuon cpenHeBekoBbs. Poccuiickas umnepus B HOBOE BpeMsi: peopMbl U PEBOIIOLHUU.

Cogetckast Poccust u Poccuiickas @enepaiivisi: OCHOBHbIE TPOOJIEMBI U TyTH PA3BUTHSL.

HNHocTpaHHbI A3BIK

KoMMyHMKaTHBHBIE YMEHUS B cepe yueOHOro, HOBCEIHEBHOTO U O(PUIIMATIBHO-/IEI0BOIO OOIIECHHUS.
Cdepsl u cuTyannu oOIIEHUS: TTOBCEIHEBHO-OBITOBAS; yueOHO-00pa3oBaTelibHas; COLUOKYJIbTYpHAsI.
@DOHETUYECKUI acCleKT: COBEPIIEHCTBOBAHUE IPOU3HOCUTENBHBIX W HWHTOHAIIMOHHBIX HaBBIKOB,
HEOOXOAUMBIX JUIsI TMOPOXKJIEHUS YCTHBIX BbICKA3bIBAHUN (MpeaynpexiceHue UHTephepeHInn);
COBEPILIEHCTBOBAHNE HABBIKOB HACHTHQUKAUMK U JuddepeHunanvv (HOHETUUECKUX MapKepOB
BBICKA3bIBaHUSI, HEOOXOJMMBIX JUIsl T[OHMMaHWA 3Bydalied pedyd. JIeKCMYeCKud  acHeKT:
COBEpIIICHCTBOBAHNE HABBIKOB, HEOOXOJUMBIX JIJIsl IOHUMAHUS TEKCTOB NPU YTCHUH / ayJAHpPOBaHUH,
COBEpILIEHCTBOBAHME  HABBIKOB  pAcloO3HAaBaHMS  CIOBOOOpa3oBaTeNbHbIX  (addukcaibHO-
npepUKCAIbHBIX) 3JIEMEHTOB JIEKCMUECKUX €JIMHHUIL, COBEPUICHCTBOBAHME HABBIKOB CTPYKTYPHO-
CEMAaHTUYECKOM  WACHTU(QUKAIMM  JIGKCUMYECKUX  E€AUMHUI] B  paMKax  MPEeJIOKECHHUS;
COBEPILIEHCTBOBAHNE HABBIKOB, HEOOXOJUMBIX MJisi MOPOKIEHUS TEKCTOB B YCTHOM / MUCHMEHHOMN
(opMe; coBepILIEHCTBOBAHME HABBIKOB aJ€KBATHOTO YNMOTPEOJICHUS TEPMUHOJIOTUYECKON / HAydyHOU
JEeKCUKM B YCTHOM M MHCbMEHHOM OOIIeHMU. ['pamMmaTHuecKuil acHeKkT: COBEpLICHCTBOBAHUE
HaBBIKOB PacO3HABaHUs MPU YTEHUH / ayAMPOBAHUH TEKCTOBBIX JIOTMKO-CMBICIOBBIX KOHHEKTOPOB;
COBEpIICHCTBOBAHNE HABBIKOB YIOTPEOICHUS B IPOLECCE YCTHOTO / MHUCbMEHHOTO TIOPOXKACHUSI pEUH
c yuy€ToM BBIOOpAa COOTBETCTBYIOILETO PEUYEBOIO HAMEPEHHUsS] TEKCTOBBIX JIOTMKO-CMBICIOBBIX
KOHHEKTOPOB.

dusnocopus

Mecto u posib ¢punocoduu B Kynbrype. Mcropuyeckue 3moxu u mkoJibl pusiocopun. Gunocodus kak
MHUPOBO33peHUE. MOHUCTUUECKHME U IUTIOPATMCTUYECKHE KOHIeNnuu ObiTus. KapTtuHbel mwupa.
®dunocodust no3HaHus. MeIUICHUE, JOTUKA U S3BIK. JIorMUecKrue MPUHIUIIBI MbllIeHus. HaydaHoe
no3Hanue. Meronosnorust u metoauka. dunocodus yenoseka. [lennoctu. Co3HaHMe, CAaMOCO3HAHHUE.
CoumanbHast puinocodusi. JBrKyiue Cuiabl U 3aKOHOMEPHOCTH MCTOPUYECKOTO IMpolecca. Poiib




HacwiIMs U HeHacunus. [IpoGnema kputepueB u npenenoB o0IecTBEHHOTO nporpecca [{uBunuzanms
u KyiabTypa. Hayka u texnuka. Mudpopmanuonnoe oOmiectBo. Cdepbl 00IIECTBEHHONW KU3HU.
[Tonutrueckas opranuzanus obmiecTBa. OOBEKTUBHBIC, CYOBEKTHUBHBIE (PAKTOPHI U JETEPMHUHAHTHI
COIIMAJIBHOTO Pa3BUTHSI.

Bbe3onmacHoctnb
JKN3HENeATeIbHOCTH

ObecrieueHne 0€30MACHOCTH 4YelOBEKa B cpeae oOuTaHus, (OPMUPOBAHUU KOMGPOPTHOU W
6e3omacHoil TexHocepbl. MeToabl uACHTU(DUKAIINYN 1 UCCIEAOBAHUS BPEIHBIX U OMACHBIX (PaKTOPOB
cpenbl. CoxpaHeHHE )KM3HU U 30pOBbsl pa0OTHUKA 33 CUET HCIIOJIb30BAHUS COBPEMEHHBIX CPEACTB
3aIIMTHI. 3aluTa NEPCOHala, MPOU3BOJICTBEHHBIX M HHBIX OOBEKTOB, HACEJIEHHS OT BO3MOXHBIX
ITOCJIEACTBAN YPE3BBIYANHBIX CUTYAllM TEXHOTEHHOTO U MPUPOJHOTO NPOUCXOKICHUN.

dusnyeckas KyJabTypa

®dusnyeckasi KyJbTypa B OOIIEKYJIbTYPHOU U MPOQPECCHOHATBLHON MOATOTOBKE CTYJIEHTOB. OCHOBBI
310pOBOro o0pa3a JKU3HU CTyAeHTa. Pusnyeckasl KyiabTypa B obecrneueHuu 370poBbsi. CoruanbHO-
OMONIOTUYECKHE OCHOBBI (pu3nmyeckod KynbTypbl. CrnopT. MHauBUAyadbHBINH BBIOOp cropTa WU
CUCTEMBbI (DU3UYECKUX ymnpakHeHu. OCOOCHHOCTH 3aHATUH H30paHHBIM BUAOM cropta. OOmias
dusnyueckas U cnelraibHas CHOPTUBHAS MOATOTOBKA B CUCTEME (PU3NYECKOT0 BOCITUTAHUSI.

DKOHOMUYECKHE OCHOBBI MMPOU3BOJICTBA U PECYPCHI NpeaAnpusiThii. OCHOBHbBIC (DOHBI IPEATPUITHUS.
O6opoTtHblie cpeacTBa npeanpusatus. [lepconan npennpusarus. Omiara Tpyaa. [InanupoBanue 3atpar

IKOHOMHKA S A
pexTpRATHI | TPEApHATHS. TeXHUKO-3KOHOMUYECKHUI aHAJIN3 HHKCHEPHBIX perieHnii. DuHaHcoBas u
yHpaBIeHHe HHHOBALWIOHHAA IEATENBHOCTD IPEANPAATHS. duHAHCOBBIC OTHOMICHHU. OCHOBBI HaJIOTOO0JI0KCHHUS
HpOH3BOICTBOM HpGI[HpHHTHH.VBHeH_IHCBKOHOMI/IIIeCKaSI JEeATENBHOCTD peaAnpusITHil. Opuanueckre 0CHOBBI
KOMMEPYECKOH JACATSIIBHOCTH TIpeanpusaThs [I[pUHIINTIBI peneHns TEXHUKO-I)KOHOMHUYECKHUX,
OpraHU3aIMOHHBIX U YIPABJICHUYECKUX BOITPOCOB B MAIIMHOCTPOCHHUM.
dusnueckre OCHOBBI MeXaHUKU. MoneKynspHas, cTraTucThyeckas ¢Gu3uka W TEepMOAMHAMUKA.
dusuka DnekTpudecTBO U MarHetu3M. KoneOanus u BoiHbL. BoiHOBass W kBaHTOBas onTuka. KBaHTOBas
dusuka. Anepnas puznka. DU3NYECKUN TPAKTUKYM.
AHanuTH4ecKas reoMeTpHsl Ha TJIOCKOCTH M B POCTPAHCTBE, JIMHEWHAs anredpa; OCHOBHbBIC MOHSATHUS
MaTeMaTUYeCKOro aHanu3a; nuddepeHmalbHOe U HHTErpadbHOEe UCUUCIeHus; TuddepeHiaibHbIe
ypaBHEHUS; TTOCIICIOBATECILHOCTH U PABI, BEKTOPHBIM aHAIHM3 W 3JICMEHTHI TCOPUH TTOJISI; YMCIICHHBIC
MaremaTuka METOJIbI; (DYHKIIMA KOMIUIEKCHOTO MIEPEMEHHOTO.

DJEeMEHTBI (bYHKHI/IOHaHBHOFO aHalin3a; BCPOATHOCTbL MW CTAaTHUCTHUKA: TCOPUA BepOHTHOCTeﬁ,
CquaﬁHBIe IMpOoUEeCChl, CTATUCTUYICCKOC OLCHNBAHNEC M ITPOBCPKA I'MIIOTC3, CTATUCTUYCCKHUEC MCTOIbI
O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX JAHHBIX; BAPUAITHMOHHOC NCUUCIICHUC W ONTHUMAJIbHOC YIIPABJICHHUC,




ypaBHEHUS] MaTEMaTUYECKON (DU3HKHU.

HNudpopmaruka

[Tonsitue uHpopManuu, 3HaYeHUE HHPOPMALMU B PA3BUTUH COBPEMEHHOTO O0OIIecTBa; 00IIas
XapaKTEepUCTHKA MPOIIECCOB cOOpa, nepeaaun, 00pabOTKU U HAKOTUICHUS] HH(OPMAIUU; TEXHUYECKUE
U TpOTrpaMMHBIE CpEACTBAa pealu3alud HHGOPMAIMOHHBIX MPOLIECCOB; MOJEIU  pEelIeHUs
(GYHKIIMOHATBHBIX W BBIUMCIAUTENBHBIX  3a/ad; CHCTEMBl  KOMIBIOTEPHOM  MaTEMaTHKH,
QITOPUTMU3ALINAS U TPOrPaMMHUPOBAHUE; TEXHOJIOTMU MPOrPaMMHUPOBAHUS; 0a3bl JaHHBIX;
JIOKaJIbHBIC U TJI00aBbHBIC ceTH DBM; 0CHOBBI 3aUTH HHGOPMAIIHH.

IKOJOTrus

CtpykTypa 6mnochepsl 1 ee TPaHHUIIb, SKOJIOTHIYeCKUE (aKTOPBI, TOMYJISAINS, OHOIIEHO3, SKOCUCTEMBI,
B3aMMOOTHOIIICHHUSI OpTaHU3Ma U CPEbl, TJIOOATBHBIC MTPOOJIEMBI OKPYKAIOIIEH CPENbl, 3arpsS3HCHIE
Oouocdepnl; YXyAIICHUE 370pOBbSl YEJIOBEKa, OXpaHa aTMOC(EpHOro BO3AyXa, THUAPOChEpHI,
autocdepsl, rnepepadboTka OTXO0JI0B, JKOJOTMYECKHE MPUHIUIBI PAIlMOHATBEHOTO HCIOIb30BAHUS
IPUPOAHBIX PECYPCOB, SIKOHOMHUKH MPHUPOIOIOIH30BAHUS, JKO3AIIMTHAS TEXHUKA U TEXHOJOTHUH,
OCHOBBI  DKOJIOTUYECKOTO  TMpaBa, MnpodeccuoHalbHas  OTBETCTBEHHOCTh,  MEXKIYHAPOJIHOE
COTPYJIHHYECTBO B 00JIACTH OXPaHbl OKPY>KAIOIIECH CPEIbI.

IMpuxknagnas
MeXaHHuKa

JIMCcUMIUIMHA U3y4YaeT CTAaTUKY, CUCTEMY BHEIIHUX CWII, CBSI3U, CTATUYECKUE YPABHEHUS PABHOBECHUS,
OCHOBHBIE IOHATHS IUHAMHYECKHX CHCTEM, UX XapakTepUCTHUKU. CONpPOTHBIEHUE MATEPHUANIOB:
3a/1a4M, TUIIOTE3bl, METOJ CEYEHUM, CUJIbl BHEIITHUE U BHYTPEHHHUE, PACTSIKEHHE, CKATHE, KPYUCHHE,
M3rud, pacyer Ha MPOYHOCTh M KECTKOCTb, 3JIEMEHThI TEOPUU HAMPSKEHHOTO COCTOSIHUS, CIOKHOE
CONPOTHUBJIEHUE, TPOJOJIbHBINA M3rU0, MPOYHOCTh MPH IUKIUYECKH U3MEHSIOUIMXCS HaNpsHKEHHSIX.
TMM: OCHOBHBIE TOHATHS W ONPENEJICHHS, KUHEMaTH4eCKas Ilapa, KUHEMaTH4ecKas LElb,
MEXaHU3M, MalluHa, KJIacCU(PUKalusg MEXaHU3MOB M MalIMH, CTPYKTYPHBIM aHaiu3 M CHHTE3
MEXaHU3MOB, IIOHATHE O KMHEMAaTUYECKOM M JMHAMUYECKOM AaHAIM3€ MEXaHU3MOB. MexaHuka:
KJacCU(pUKalUs MEXaHU3MOB, y3JI0B M JeTaliel, 00lIue BONPOChl KOHCTPYHPOBAHUS, OCHOBHBIE
KpUTEpUU pPabOTOCIOCOOHOCTH M pacyera JeTajied MallMH, MalIMHOCTPOUTENIbHbIE MaTepHuallbl,
OCHOBBI B3aUMO3AMEHSEMOCTH, MEXAaHWYECKHE Iepeaady, OCHOBHBIE CBEICHHS O Bapuaropax H
pEayKTOpax, KOHCTPYUPOBAHUE BAJIOB U PACUYET HA IIPOYHOCTD, MOAIIUITHUKN CKOJIBKEHUS U KAaUCHUS,
KOHCTPYKLUMHU TOJIIMIIHUKOBBIX Y3JIOB, YIUIOTHEHHME, COEIUWHEHUE JeTajell (JOCTOMHCTBA,
HEJO0CTaTKU, 00JIaCTh MPUMEHEHHUS, OCHOBBI pacueTa), MyPpThl MEXaHUUYECKUX MPUBOIOB, IPYKUHBI U
YOPYTUE DJIJIEMEHTHI, AETadd KOPIyCOB, KMHEMATUYECKUM WM SHEPreTUYECKHM pacyeT NPHUBOJIOB
MAaIlyH.

MarepuajioBeieHue
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OCHOBHBIE THIIBI M KJIACCHI COBPCMCHHBIX MCTAJUIMYCCKUX W HEMCTAJUIMYCCKHUX MaTCpHualioB,




TEXHOJIOT Ul
KOHCTPYKIIHOHHBIX
MaTepUAaJioB

BaXHEWIIIME CBOWCTBA M 00JacTH mpuMeHeHws. OOIue MOaXOoAbl K HMCCIEAOBAHUIO B3aMMOCBS3H
MEXJIy COCTaBOM, CTPYKTYpOH M CBOMCTBaAMH MaTepHaJOB, a TakKe YIPABICHUIO UX OCHOBHBIMU
xapaktepuctTukaMu. COBpEMEHHBIE METOJIbl MCCIIEIOBAHUS W HWCIBITAaHUST OCHOBHBIX KJIACCOB
KOHCTPYKIIMOHHBIX MaTepuanoB. OCHOBBI TEPMHUYECKOH, XHMUKO-TEPMUYECKON M MEXaHUYECKOU
00paboTku. OCHOBHBIE CITOCOOBI U3MEHEHHUS AKCILTyaTal[MOHHBIX CBOMCTB MaTepuanioB. TexHonoruu
MIPOM3BOICTBA MATEPHAIIOB, UX 00PaOOTKH U IEPEPabOTKHU.

NuxenepHasn
KOMIIbIOTEPHAs
rpaguka

OCHOBBI HayepTATETBbHON TI'E€OMETPHUHU. OpToroHaJibHO€ MNPOEUUPOBAHUE U €ro CBOICTBA.
KommuiekcHbIe 4epTeku TOYEK, NPSIMBIX M IUIOCKOCTEM. B3anMMHOE IMOJ0KEHUE TOYEK, MPSMBIX U
mIockoctei. KpuBbie TUHUHN, TOBEPXHOCTH M MX Kiaccudukamnms. KoMIuieKcHbIE YepTeXu JTMHUN U
MOBEpXHOCTEN. [IpAMOYTOJIbHBIE aKCOHOMETPUYECKHUE NMPOCKUUU: U30METPUsS, TUMETpUs. MeTobl
npeoOpa3oBaHUil KOMIUIEKCHOTO 4eprexa. [lo3uiuoHHbIE W MeTpuyeckue 3agaud. Pa3BepTku
IIOBEPXHOCTEMN.

Nuxenepnas rpaduka u ECKJ. ®opmatel, macmtalObl, ITMHUH, IIPUQTHI, BUIBI, pPa3pe3bl U CEUCHUS.
Hanecenne pasmepoB. Mzaenus. Jokymentamus. Ueptex aetanu, cOopounbiii yeptex. Hanecenue
pa3MepoB Ha yepTexe JAeTaaud U cOOpodyHOM deprexe. Bunmpl coequHenuii neraneid. Pe3pObl U ux
n300pakeHne Ha ueprexkax. Pe3pOoBbie coenuHeHus. CoequHeHHE AeTaiedl cBapkou. 3yOuaTas
nepenada. Yeprexxku sieMeHTOB 3yOuaToi mepenadn. COOpOYHBIM 4YepTex 3yOuaroil mepepauu.
Cnenudukanms.

OcHoBbl KOMIbIOTEpHOM rpaduku. Co3gaHue yepTexked netrasedl U COOPOYHBIX YEpPTeXKEeH B
rpaduueckom penakrope KOMITAC 3DV-12. Bemmonnenue 2D u 3D mopenupoBanusi 8 CAIIP
KOMITAC. [Tonyyenue acconuupoBaHHbIX ¢ 3D MozaensaMu yepTexxen U crienupuKanum.

Xumus

OCHOBHBIE CBEJICHUA O CTPOCHHU artoma. KBaHTOBO-MexaHudeckas Moaenb atoma. [Ipunuun [laynu.
[IpyHumn HamMenslue sHepruu. [IpaBuno ['ymma. Xumwmueckas cBsi3b. OCHOBHBIE THUIBI H
XapaKTepUCTUKNA XUMUYECKOW CBsi3U. XuMmHu4ueckas teopusi pactBopoB .M. Menneneea. CuibHble
ANEKTPOIUTHL. AKTHUBHOCTh HOHOB. MoHHas cuna pactBopa. ['maponu3. OCHOBBI XUMHUYECKOI
TEPMOJIMHAMHUKHU. DHEpreTudeckue dS(PQPEeKTbl XUMUYECKUX TMPOIECCOB M (PA30BBIX MEPEXOIOB.
OKHCIIUTENTFHO-BOCCTAHOBUTEIbHBIE peakiuu. Kriaccudukamusi OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuid. DJIEKTPOABUKYIINE CUIbl U 3JEKTPOAHbIE MOTeHUHAIbl. CTaHAapTHBIE 3JIEKTPOJHBIE U
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIbHBIE TOTEHIMAbI. YpaBHeHHe HepHcra. Xumuyeckas KUHETHUKA U
KaTajau3, XUMHYECKOe paBHOBecHe. CKOpOCTh XMMHYECKOW PEAKIMU B TOMO- W TE€TEPOTrCHHBIX
cucreMax. Karanutuueckue cuctemsl U KaraiauszaTopbl. JHeprus aktuBauuu. [Ipunnun Jle-Illarense.




XUMHMSI 3JIEMEHTOB TPYMI MEPUOANYECKON CUCTEMbI UX coelrHeHuil. O0mas xapakrepucTuka S-, p-,
d- 351IeMEHTOB, MOJIO)KEHHE B IEPUOINICCKON CHCTEME.

OCHOBBI  TEXHOJIOTUM
MAIIUHOCTPOEHHS

TexHMKa M TEXHOJIOIMS KaKk OCHOBAa OpraHU3allMd ITPOM3BOACTBEHHBIX IIpoueccoB. (OCHOBHBIE
NOHATHUS, CBSI3M B MAIlMHE M IPOM3BOACTBEHHOM IIpolecce ee u3roroBiaeHus. CTpykrypa
IIPOU3BOACTBEHHOIO IIpoLecca. TeXHOIOTMYECKUN MPOLECC KaK 4acTh IPOU3BOACTBEHHOIO IIpOLIECCa.
Knaccudukanus Ttexnosorudeckux nporeccoB. CTpyKTypa TEXHOJOIMYECKOro Ipolecca M €ro
OCHOBHBIE XapaKTEPUCTUKU. OCHOBHBIE TPUHIUIIBI TEXHOJIOTUYECKOTO MPOCKTUPOBAHUA. TOYHOCTD U
ee ompenensomue ¢Gakropbl. CTaTUCTHUECKHE METOJbI HCCIIEOBAHHUS TOYHOCTH MEXaHHYECKON
oOpaboTku.  PacueTHO-CTaTHCTUYECKMH  METOA  HUCCIENOBaHUs  TOYHOCTH. llorpemrHoctw,
BO3HMKAOIIME Npu 00paboTke. YmpaBiieHHE TOYHOCThIO MEXaHW4YecKoM o00paboTku. Kpurtepuu
Ka4yeCTBa IIOBEPXHOCTHOrO cnog aetaser wmamuH. [llepoxoBarocte mnoBepxHocTH. BimstHue
TEXHOJIOTMYECKUX (PAKTOPOB HA BEJIMYHMHY IIEPOXOBATOCTH. TUMM3AIMs TEXHOJIOTMUECKHUX
npoueccoB. ['pynmnoBoit Meton oOpabotku. MoaynbHas TexHonorus. IlocimenoBarenbHOCTh |
[IPaBUJIa IIPOCKTUPOBAHUS TEXHOJOIMYECKUX IIPOLIECCOB U3TOTOBJIEHUA aeTaiiel. McXxoaHble TaHHbIE
Ul TPOEKTHPOBAHUS TEXHOJOTUYECKUX TIPOLIECCOB MEXAHMYECKOM 00paboTkM H  COOpKH.
TexHOIOrMYHOCTh ~ KOHCTPYKLIMHM,  OCHOBHBIE  IOKAa3aTelIM  TEXHOJOTMYHOCTH.  BpIOop
TeXHoJNornueckux 6a3. HopmupoBanue texHonornyeckux onepanuii. OcoOEHHOCTH MPOEKTUPOBAHUS
TEXHOJIOTHYECKUX mpoueccoB g ctaHkoB ¢ UITY u I'TIC, ayig 06paboTKu Ha aBTOMAaTU3HPOBAHHBIX
y4acTKax M aBTOMAaTUYECKHUX JUHUSIX. OPopMIIeHNE TEXHOIOTHYECKON TOKYMEHTALIHH.

MexaHuKa KHIAKOCTH U
rasa

OcCHOBHBIE TIOHATHSL W omnpeneneHud «MexaHuka KUAKOCTH U ra3za». (OCHOBHBIE ypaBHEHUS
ruaporazoauHamMuku. ['mapocratuka. OgHOMEpPHOE JBUXKEHUE KUJIKOCTH. J[ByXxda3Hble 0qHOMEPHBIC
tedueHud. [lmockue n03BykoBbie TeueHHS. OCHOBHBIE TEOPEMBI BUXPEBOIO TEYEHUS HJICATBHOMU
KUJIKOCTH.

[Tnockue cBepx3ByKOBble TeueHUA. OCHOBBI (PU3UYECKOTO MOJEITUPOBAHUS M Pa3MEPHOCTH.
Ncreuenus u3 cor 1 HenpoUIuPOBaHHBIX OTBepcTUid. [lorpannyHbIii cioil. /[BuskeHne KUIKOCTH B
TpyOax ¢ yd4eTroM TpeHHus. MecTHble compoTuBieHus, AU dy30psl. [HapoanHaMuKa CBEPXTEKyUden
YKHJIKOCTH.

Hay4Ho-
HCCIe10BaTe/IbCKasA
padora

AHanu3 HayYHO-TEXHUYECKOW HMH(OPMALMU, OTEYECTBEHHOTO M 3apyO0eKHOTO OMbITa MO TEeMaTHKE
UCCJIEIOBAHUS; MOJEIUPOBAHUE OOBEKTOB M IIPOILIECCOB, B TOM YHCIE C MCIOJb30BAaHUEM
CTaHAAPTHBIX MAKETOB NPUKIAJHBIX MpPOrpaMM. YYacTHE B IUIAHUPOBAHMM M TPOBEICHUU
AKCIIEPUMEHTOB MO 33JaHHOM MeTOoJuKe, 00paboTKa pe3yJbTaTOB C NPUMEHEHHUEM COBPEMEHHBIX




I/IH(bOpMaIII/IOHHBIX TEXHOJOTMH M TEXHMYECKHUX CpeacTB. CocraBneHue O630pOB H OTYCTOB IIO
pe3yiibTaTtaM IIPOBOAUMBIX HCCHCI[OBaHHﬁ. OpFaHPIBaHPISI 3aIIUThI 00BEKTOB I/IHTGJIJIGKTyaJIBHOI‘;I
COOCTBEHHOCTH U PE3YJILTATOB I/ICCJ'IG,ZIOBaHI/Iﬁ )41 p33pa60TOK.

BAPUATUBHASA YACTD

Koppo3uss u 3ammra
MaTepuajioB

OOmue cBeaeHus O Koppos3ud. TepMoIWHAMUKA W KHHETHKAa KOPPO3UH. ODIEKTPOXUMHYECKAs
Koppo3usa. TepmonuHamMuyeckass BO3MOXKHOCTb JIEKTPOXUMHUYECKOW KOPPO3UHM METAILIOB. Bumel
KOpPpO3WMOHHBIX paspymieHuil. Kiaccupukanmus koppo3uoHHBIX paspymieHuid. Koppos3uoHHble
pazpyuieuss  TpyOornpoBogoB.  KoOppo3HOHHO-MEXaHMYECKOE  pa3pylleHHue  TpyOOnpOBOAOB.
Kapurannonnas kopposusa. KopposuonHoe pactpeckuBanue. ATMOC(epHas KOPpPO3US METalIOB.
Koppo3usa B mopckoit Bome. Ilogzemuas kopposus. buokopposusa. Koppo3noHHOE pacTpecKuBaHHE
MarucTpajibHbIX  TPyOONpPOBOAOB  MOJ  MEXAaHUYECKHMM  HAIpPsDKEHHEM.  DJIEKTPOKOPPO3US
Oy’KJAlOUMMH TOKaMHU. XHUMUYeckass Koppo3us. TepMonnHaMuyeckass BO3MOXKHOCTb XUMHYECKOM
KOpPPO3UU METAIIOB. MexaHu3M XUMUYECKOU Koppo3uu. Ilokasarenn XuMuueckou Koppo3uu. Buel
XUMHUECKON Kopposuu. OOpa3oBaHHE IUIEHOK Ha MOBEPXHOCTHM MATE€pPHANIOB, UX KIAacCU(pUKALUSL.
@daxTophl, BIMSIONIME HAa COXPAHHOCTh IUICHOK. BlMsHME BHEIIHHMX W BHYTPEHHUX (AKTOPOB HA
XUMHUYECKYI0 KOPPO3HI0 METAJUIOB. 3aIlMTa OT ra30oBOM KOppo3ud. KOHTpOIuMpyeMble W 3alllUTHBIE
atMocepnl. XKapocrtoiikoe JerupoBanue. JKapoctoiikue criaBbl. [loBepXHOCTHas —3amnuTa.
N30ma1imoHHpIE  MaTepUaibl W 3allUTHBIE IOKPBITUA OT KOppo3uu. Hemerammmueckue u
MeTaJuIMuecKrue TOKpbITUA. C(CrnocoObl HaHECeHHMsT M BUAbl MATEPUATIOB JJIs  MOJTY4YEHUS
METaJUIMYECKMX  TOKPBITUM I TMAcCMBHOM  3amMThl  OT  Koppo3uu. Kiaccudukanus
KOPPO3UOHHOCTOMKUX MeTaInyecKuXx MokpeiThil. IlaccuBanusa metannoB. MHruOUTOpsl KOppO3uu
MetaiioB. IlaccuBHas 3amura. BUTymMBl M BSKyIIME MAaTepHaNIbl Ha WX OCHOBE. M30IAIIMOHHBIE
MaTepHUAJIbl HA OCHOBE IJIACTUYECKUX MACC. 3aBOACKHE MOJMMEPHBIE TOKPBITUA. DIEKTPOXUMHUYECKas
samura. Karonnas 3ammra. [IporekropHas 3amura. J[peHaxHas 3amura.

MetpoJiorus

Teopetnueckre OCHOBBI METPOJIOrMU. OCHOBHBIE TOHSTHUSA, CBSI3aHHBIE CO CPEACTBAMHU HU3MEPEHUI.
3aKoHOMEpPHOCTH (OPMHUPOBAHUS PE3yJIbTaTa U3MEPEHHS, IOHATHE TMOTPEHTHOCTH, WCTOYHUKHU
MOTPEITHOCTEH. AJITOPUTMBI 00pabOTKH pe3ynbTaToB U3MepeHuii. OCHOBHBIC MOJOKEHUS 3aKkoHa PD
00 oOecrieueHnn enUHCTBA W3MepeHHi. [IpaBoBbIE OCHOBBI CTaHAapTU3AIUU. MeEXTyHapOaHAs
opranmzanust no cravgaptuzanuu (MCO). Ceprtuduxanus, €€ poyib B TMOBBIIMICHUH KadyecTBa
MPOAYKIINH.

NuxeHepHblii  aHAIM3

OcHoBbl  mpoekTpoBanus. 3agaun u  Buasl CAIIP. T'eomerpuyeckoe MOAEIMPOBAHME.




TEXHOJIOI'HYECCKHX
MalllMH 1 KOMIIJICKCOB

[Tapamerpuueckoe MozaenupoBanue. 2D u 3D mopenupoBanue. CUCTEMBbl WHKEHEPHOTO aHAU3A.
CucremMbl  aBTOMaTH3MPOBAHHOTO ABTOMaTH3MpOBaHHAsS
MOJIrOTOBKA Mpou3BoAcTBa. CHcTeMbl yhpaBicHus naHHbIMH 00 w3neauu (PDM). DiekrponHas

IIPpONU3BOJACTBA. TCXHOJIOTHYCCKAas

JOKYMEHTalMs. YNPABICHHE JKU3HEHHBIM LHUKJIOM u3aenusa. CnenupaibHoe 000pyaoBaHUE

noazepxku CAIIP. BeiOop cucTeMbl MPOEKTUPOBAHUS U aHAIH3A.

DIEKTPOMEXaHNYECKUE YCTPOHUCTBA TTOCTOSHHOTO TOKA U 00JIaCTH X MpUMEHEHUS. PekuMbl paboThI
ANeKTpuuecKux ueneil. Maruuthosie 11enu. OCHOBHBIE COOTHOIIEHHUSI MATHUTHBIX LeNed. DIeMEHThI

JJIEKTPOTEXHUKA U | Tpexa3HbIX 1enel. DJIeKTPOMarHUTHbIE YCTpPOWCTBA (BBIKJIIOYATENM, KHOIKH, KJIABUIIN).
JIEKTPOHHMKA OnekTpuyeckue MamuHbl. OCHOBBI DJIEKTPOHUKH. IJICKTPUUYECKUE HW3MEPUTEIIbHBIE MPUOOPHI.
Penelinas 3ammrTa W 3ammTa  OT AaTMOC(EpPHBIX MEpeHANpPsDKEHHM.  DIEKTPOTEXHOJIOTHS.
DJIEKTPOTEPMHUSI M JIEKTPOXUMHUS. DIIEKTPOUOHHASI TEXHOJIOTHSI.
3agaul aBTOMATUYECKOTO PETYIUPOBAHUSA TEXHOJIOTHUYECKUMHU Mpoueccamu. OCHOBHbBIE TOHATHS
ABTOMATH3AWMSI apTomatu3anuu. Ha3HaueHwe aBTOMaTW3alMM W €€ pPOJb B MNPOU3BOJCTBEHHOM IIPOIIECCE.
TeXHOMOIMIeCKIX CTpyKTypHBIE  CXEMBI aBTOMATH3ALH. OCHOBHBIE  DJIEMEHTBl CHCTEM ABTOMATHYECKOIO
VCTAHOBOK pPETYJIMPOBAHUSI U HMX CBOMCTBA. ABTOMATH3AlMS TEXHOJOTHYECKHX YCTAHOBOK M €€ OCHOBHBIX
sneMeHTOB. (OCOOEHHOCTHM aBTOMATH3AllMM  XOJIOJUJIBHBIX M KOMIIPECCOPHBIX  YCTaHOBOK.
Oco06eHHOCTH aBTOMATH3AIMKM TEXHOJOTMUYECKUX YCTAaHOBOK Ha HedTernepepadaThIBAIONINX 3aBOJIaX.
Teopusi, pacuyer wu | TepMoaMHAMUYECKHE OCHOBBI TEOpUM OOBEMHBIX KOMIpeccopoB. WieanbHBI KOMIIpECCOP.
KOHCTPYHUPOBaHHE OpHocTyneH4YaThlii  OOBEMHBIA  KOMIIPECCOP. MHuorocTtyneH4aTbiii  0OBEMHBIN  KOMITPECCOp.
NMOPIIHEBbIX JlnHamMuKa nopuiHEBOro Kommpeccopa. KoOHCTpyrpoBaHKE MOPIIHEBBIX KOMIIPECCOPOB U PacyeThl HA
KOMIIPEecCcOpoB npoYHOCTb. OCHOBHBIE KOMITPECCOPHBIE CHCTEMBI.
KomupeccopHbie, ['unpaBnuyeckuii pacder TpyOompoBoaoB. OCHOBHBIE HOHﬂTHﬂV u ompeneneHus. ['mapasinueckuit
HACOCHBIC CTANIMH H pacueT TpyOONpPOBOIOB UL TPaHCIOPTHPOBKHM KMIKOCTEH M  TasoB. O6GopynoBanue s
TpyGONpoBoIHbIE TPAHCIIOPTUPOBKU KuAKocTe. Knaccudukarus HaCcoCOB: IEHTPOOEXKHBIC, >KUIKOCTHO-KOJIBIICBBIE,
CHCTEML NepUCTaIbTUUECKUE, TUTYH)XKEpHbIC, BUHTOBBIC, IIECTEpEHHBIC, MeMOpaHHbie. OCHOBHBIE THIIbI, UX
KOHCTPYKIIMSI U IPUHIIUAT IEUCTBUS. Y TJIOTHEHUsI HACOCOB. PacyeT u nmogoop HacoCoB.
KomnbrorepHbie Hctopusi M nepCneKTUBBl KOMITBIOTEPHBIX TEXHOJOTMH. JKU3HEHHBIA LUK MPOAYKTa B CUCTEMAX
TEXHOJIOT U B | KOMIIBIOTEPHBIX  TEXHOJIOTUW. VCMONb30BaHME CHCTEM  KOMIIBIOTEPHBIX  TEXHOJOTHM  JJIS
XHUMHYECKOM M | TpOEKTUPOBaHKs. KOMIBIOTEpHBIE TEXHOJIOTMY BUPTYAIbHON PEAIbHOCTH.




HedTerazoBom

MAaIIMHOCTPOCHUH,
KOMIIPECCOPHOI ]|
HU3KOTEMIIePATyPHOU
TeXHHUKE
[TonsiTHEe XOJOMWUIBPHOW MAIIWHBI W XOJOJWJIBHON YCTAaHOBKHM, WX KiacCU(HKanus W 00JacTH
npuMeHeHuss. OJIHOCTyNEHYaTble, MHOTOCTYNEHYAaThle M KAaCKaJHbIE XOJOAWIbHBIE MAIIUHBI.
AOGCOpOITMOHHBIE U TAPONKEKTOPHBIE XOJIOAMIbHBIC MAITUHBL. OCHOBHBIE AJIEMEHTHI XOJIOIUIBHBIX
XOJI0HIBHBIE MAIITH: KOMITPECCOPBI, UCTIAPUTENIN, KOHACHCATOPHI, X TEIJIOBOM pacdeT u moaoop. Kamopuaeckuit

MAallIMHbI 1 YCTAHOBKH

pacuer OXJaxkJIaeMblx MoMelleHui. [loHsATHE PacCOIBHOTO0 M HEMOCPEACTBEHHOIO OXJIaXKICHUS.
CxeMmpbl y3JI0B MAIlIMHHOTO OT/ACJICHUS XOJIOJUIBHBIX YCTaHOBOK. CXeMBbI y3Jia 1mojiadyu paboyvero Teia
B MCIapUTEIbHbIE cucTeMbl. CXeMbl TPYOOIIPOBOJIOB XKUIKUX XJIAJOHOCUTENeH. Biausnue nmpumeceit
Ha paboTy XOJOAWIbHOU ycTaHOBKH. [1og00p 000pya0BaHMs MAIIMHHBIX OTACIICHUN. DKCILTyaTaIus
XOJIOMJIBHBIX MAIIIFH.

TennooOMeHHbIE anmapaThl HU3KOTEMIIEPATYPHBIX, TEXHOJIOTMUYECKUX U KOMIIPECCOPHBIX YCTAHOBOK.
KoHcTpykuun — TeniooOMEHHUKOB u ux osneMeHToB. Kiaccuduxamus TermiooOMEHHUKOB.
XapakTepUCTUKA HIEMEHTOB IIOBEPXHOCTEN TEINIOOOMEHA.

Tensioo0mMenHoe Teruonepenaya U ruapaBIMYECKUE COMPOTHUBIICHHS B 3JEMEHTaX TEIJIO0OOMEHHOTO 00OpyAOBaHUS.
oOopynoBaHue Nutencudukanms npoueccoB TermiooOMeHa.
KOMIIPECCOPHBIX, [IpoekTupoBanue TEmIO00OMEHHUKOB. D(P(HEKTUBHOCTh TEII00OMeHHUKa. OnpeneneHue CKoOpocTen
HHU3KOTEeMIIEPATYPHBIX | TEIUIOHOCUTENE. OnpeneneHue pa3MepoB TEMII000MEHHOT0 anmnapara.
" XUMHKO - | OcobeHHocTH pacyera TEMJI00OMEHHBIX annapaToB HU3KOTEMIEPATYpPHBIX, TEXHOJOTMYECKUX U
TEXHOJIOTNYeCKUX KOMITPECCOpHBIX ycTaHOBOK. Wcmnaputenu. KonaeHcaTopbl. PereHepaTwBHBIE TEMIO0OMEHHUKH.
YCTAaHOBOK KomMOuHupoBaHHBIE TEIIO0OMEHHUKH.
Oco00EHHOCTH ONTUMM3AIMU Pa3MEPOB TEIJIOOOMEHHON TOBEPXHOCTH TEIUIOOOMEHHBIX arapaToB
HU3KOTEMIEPATYPHBIX, TEXHOJOTMYECKUX M  KOMIIPECCOPHBIX YCTAHOBOK. XapaKTEPHUCTHKHU
TEIJI00OMEHHBIX alMapaToB.
Ipukaagnas [Icuxodusnonoruueckre OCHOBBI y4eOHOTO Tpy/la U MHTEJUIEKTyalnbHOMU AestensHocTu. CpencrBa
dusnueckas KyJbTypa | U3MYECKO KyJIbTYphl B pErYJIUPOBAHUHN pabOTOCIIOCOOHOCTH. BpaueOHo- neparoruueckue
(31eKTUBHAA UCCJIEIOBAHUS U CAMOKOHTPOJIb 3aHUMAIOIIUXCS (PU3HUUECKUMU YIIPAXKHEHUSIMU U CITIOPTOM.

AMCIMIIJINHA)

[TpodeccuonanbHO-IpUKIaAHAS PU3NYECKas MOArOTOBKA CTyAeHTOB. Du3nueckas KylabTypa B




HpOPISBOI[CTBCHHOfI JCATCIBHOCTH.

JTUCHOUILIAHBI (MOAY.JIN) O BHIBOPY

Hpoueccm H anmnmaparthbl

XUMHUYECKOI
TEeXHOJIOTUH

Beenenue. OCHOBBI TEOpPHUH IIEPEHOCA KOJIWYECTBA JBUKEHUS, YHEPIrUU, Macchl. OCHOBHBIC NTOHATHUSA
[MIuAXT. ®uzuueckue nousTus. PazmepHoctu Benuuuu. OCHOBHBIE XapaKTEPUCTUKU U CBOMCTBA
pabounx Ten. OOIIME MPUHLHUIIBI pacdyeTa MPOIECCOB M ammaparoB. [ mapoanHaMuka IBYX(a3zHbIX
nporeccoB mporecchl. OcHOBBI Macconepenaun. AdcopOrus. [leperonka xuakocrei. Jductunsus.
Pextudukarms. kcTpakiusi.

OcHoBHBIE
TEXHOJIOTHYeCKHe
Npouecchl
XHMHYECKOIro
He(PTEeXUMHYECKOI0
NPOU3BOACTBA

dusnveckre OCHOBBI CXAaTHsl W PACHIMPEHHUs rasa B MalldHaX OOBEMHOTO0 M JTUHAMUYECKOTO
NpPUHIMIA JIEWCTBHS, NPUHIUINAIbHBIE CXEMbl MAlllMH, NPUHLOUAN pPaOOThl M MNPUMEHEHUS B
TEXHOJIOTMUECKUX mporeccax. Pu3nyeckue OCHOBbI U OCOOCHHOCTH TEIJIOOOMEHa B MAIIMHAX U
anmaparax XUMHYECKMX M  HE(PTEeXMMHYECKMX MPOM3BOACTB, HIPHUHLMUIINAIBHBIE  CXEMBI
00OpyioBaHusl, IPUMEHEHUE B TEXHOJOTMYECKUX Mporeccax. Pu3nyeckue OCHOBbI U OCOOCHHOCTH
TEUYEHUs >KUJIKOCTEM M ra3oB B TEXHOJIOTMYECKUX TPyOONpPOBOAAX U ammapaTax XUMHUYECKUX U
HE(PTEXUMUYECKUX MPOU3BOJCTB, NMPUHIUIHAIBLHBIE CXEMbl 000pyaoBaHMsl. PU3NYECKUE OCHOBBI U
OCOOCHHOCTM MaccooOMEHa B MallMHaX W anmnapaTtax XHUMHUYECKUX M He(QTeXUMHUYECKUX
MIPOU3BO/ICTB, IPUHIUITHAIBHBIE CXEMBbI 000PY/I0BaHUS, IPUMEHEHNE B TEXHOJIOTMYECKUX MPOIIECCaX.
®u3nyecKre OCHOBBI OUYMCTKH KHIKOCTEH U Ia30B, 0COOEHHOCTH (PYHKIIMOHUPOBAHUS 000pYAOBaHUS
XUMUYECKUX M HE(PTEeXMMHUYECKHX NPOU3BOJCTB, NMPUMEHEHHE B TEXHOJOTMYECKUX MpOIECcCcax.
®u3znyeckre OCHOBbI U OCOOCHHOCTM TPEHMSI M M3HAIIMBAHUS Y3J0B TPEHUS MAIMH W annapaToB
XUMUYECKUX M HEePTeXHMMHUYECKMX Mpou3BOACTB. (CMa3ka M camMOCMa3bIBAIOIIMECS MAaTepualbl,
IIpUMEHEHNE. MeTOoabl MOBBIIIEHNS W3HOCOCTOMKOCTH TPYIIHMXCS y370B. (DHU3MYECKHE MPOLECCHI,
UCTIOJb3yeMble B  KOHTPOJbHO-U3MEPHUTENBHBIX MpUOOpax JUIsl U3MEPEHUs  apaMeTpoB
TEXHOJIOTUYECKUX MPOLIECCOB.

TepMoauHamuka
TemJionepeaadya

OCHOBHBIE MOHATHS TEPMOAMHAMHUKH. 3aKOHBl TEPMOJAMHAMHUKHU. TEepMOAMHAMUYECKHE CBOWCTBA
pabounx BemiecTB. OCHOBHBIE TEPMOAMHAMUYECKHE TIpoLiecCchl. TepMoInHaMUYeCKie LIUKIIbI. 3aKOHBI
U ypaBHEHHs Ilepefadyu Teruia U Mmaccel. [lepemada Ttemna terutonpoBogHocThiO. Ilepemaua teruia
KoHBeKIuen. Ilepenaya rena nznydeHueM

I'mppaBianka
TEIJIOTEXHUKA

OCHOBHBIC MOHSITUS TEPMOJUHAMUKHU. 3aKOHBI TEPMOJAUMHAMHUKHU. TepMOIMHAMUYECKHE CBOWMCTBA
pabounx BemiecTB. OCHOBHBIE TEPMOJIUHAMUYECKHE MPOLIECChl. TepMOIUHAMUYECKHE IUKJIIbI. 3aKOHBI
Y ypaBHEHUs Iepenaud Teria u maccbl. [lepemava temna tenionpoBogHOCThIO. Ilepenava temna
koHBekuueil. [lepegaya terna nznydenueMm. OCHOBHbIE MOHATHS THUIPABIMKU. OCHOBHBIE 3aKOHBI U




yYpaBHEHUS] THUIPABIUKU.

Teopusi, pacuer wu | Kinaccudpukanus, obGnacts npumeHenuss u npunnun aeiictBus KMJJI. Tepmoaunamuueckue u
KOHCTPYMPOBaHUE razoguHamudeckue ocHoBel Teopun KMJIJI. INazogmnamuueckue xapaktepuctuku KMJIJI. PaGota
KOMIIPECCOPHBIX KMJIJI Ha ceTrp M MeETOABl pPEryJupoBaHMs. OJEMEHThl MPOTOYHOM YacTH IEHTPOOEHKHBIX
MAaLIUH KOMIIPECCOPOB M INPHUHLIMIBI IpoeKTHpoBanus. [Innamuka poropoB KM/I/[. MuorocryneH4arsie
AMHAMHYECKOr0 OCeBbIE U IIEHTPOOEKHBbIE KOMIpeccophl. YMIoTHeHUs W omnopHbie y3mel KMJIJ[. Bompocsr
AeHCTBUSA TEXHOJIOTHH TypOOoKomIpeccopocTpoenus. Bompockl akcrunyaraunn KM,  BenTunstopsl.

Hecrammonapusie mpoiieccel B TypOokomIiipeccopax. KoOHCTpyKiHsi U OCOOEHHOCTH YCTpOICTBa

1eHTpoOekHBIX KV,

[IpyHIMOBl  pa3peneHuss  BO3AyXa.  KpHOreHHbIe — BO3IYyXOpa3JC/IUTENbHBIE  YCTAHOBKH.
Cucrembl pasjaeneHusi | AJCOpOLIMOHHBIE BO3AyXOpa3JeiUTEIbHblE YCTAaHOBKUA. MeMmOpaHHbIE BO3AYyXOpa3e/IuTelbHbIE

H 0KMKCHHUSA Ia30B

YCTAaHOBKH. OcobenHoCTH OKCILTyaTallui BO3AYXOPa3AaCIUTCIIbHBIX YCTAHOBOK. CucremMbl OXKHKCHUS
ra3zoB. CHUCTEMBI XPaHCHHUA U TPAHCIIOPTHUPOBAHMA KPUOI'CHHBIX I'a30B U H(PII[KOCTGﬁ.

MarepuajioBeeHme
CTaJIedl M CIJIABOB

KoHcTpyKIIMOHHAs IPOYHOCTh M KPUTEPUU OLICHKHU AKCILTyaTallMOHHBIX CBOMCTB MarepuainoB. Cranu
U CIUIaBbI JUIs1 paOOThI NP pa3Iu4HbIX Temreparypax. CruiaBsl Ha OCHOBE LIBETHBIX METAJIIOB U
ITOJTUMEPBHI.

HoBble Knaccudukanus KOHCTpYyKITMOHHBIX MaTepuanoB. HanoMmarepuansl. HoBbIe TEXHOIOTHH MTOTYUYCHUS
KOHCTPYKI[HOHHbIE 1 00pabOTKH MaTepHuaioB U u3aearii. OCHOBBI PAIMOHAIEHOTO BEIOOPA KOHCTPYKIIMOHHBIX
MAaTepPHAJIbI MaTepHUaIOB JIJISl Pa3JIMYHBIX TEXHOJIOTHYECKUX MPOIIECCOB.

®dusnyeckue OCHOBBI | Mexanuka oOpaOOTKM pe3aHueM U AaBieHueM. Terodu3nka JUTEHHBIX U CBAPOYHBIX MPOIIECCOB
TeXHOJIOTHYECKHUX MoJIydeHHsT ¥ 00pabOTKM MaTepHalioB. Terlopu3nka MeEXaHHYecKol o0padOTKU MaTepuasoB
MPOLECCOB pE3aHHEM U JIaBJICHUEM.

BakyymHasi TexHuKka

OCHOBHBIE TOJIOXKEHUS MOJEKYJIIpHO-KUHETUYeCKOoW Teopun razoB. CopOuus ra3oB U MapoB
TBEPABIMU TeJaMHU. TeOopeTHYeCKHe OCHOBBI OIIMCAaHMS TEUYEHMs ra3a B BAaKyyMHBIX CHCTEMax.
CpenctBa 1 MONy4YeHUs M TNOAJEpPXKAHUSA Bakyyma. BakyyMmHble cHCTeMBL. Marepuasl,
UCIIOJIb3YyEMbIE B BAKYyMHOM TEXHMKE. AIaparypa, HUCHOJb3yeMas B BAaKyyMHOM TEXHHUKE I
u3MepeHuss naBieHusA. (OCHOBHBIE METOAbl KOHTPOJISI TEPMETUYHOCTH. OKCIEPUMEHTAIBHOE
ONpPENIEIICHNE OTKAYHBIX XapaKTEPUCTUK BAKYYMHBIX CUCTEM U UX DJIEMEHTOB.

IIpoexTupoBanue
KOMIIPECCOPHBIX U
BAKYYMHBIX MAIUUH M

Knaccudukanuus npoekTupoBOUHbIX pab0T. OCHOBHBIE 3Tallbl MPOESKTUPOBAHUS KOMIIPECCOPHBIX U
BAKYYMHBIX MallMH M YCTaHOBOK. IIpOE€KTHpOBOYHBIE pPACUETBI KOMIIPECCOPHBIX M BaKyyMHBIX
MalMH M yCTaHOBOK. OCHOBBI KOHCTPYMPOBAHHUSI KOMIIPECCOPHBIX M BAaKYYMHBIX MalllHH |




YCTAHOBOK ycTaHOBOK. [IpakThueckue BOMPOCHI MPOEKTUPOBAHUS KOMIPECCOPHBIX M BAaKYyMHBIX MAallUH U
YCTaHOBOK.
OcCHOBHBIE TOHSATHS KOHCTPYHUPOBAHUS M MpOeKTUpoBaHUS. OCHOBHBIE 3Talbl KOHCTPYKTOPCKOM
IpoekTupoBanHe pabOThI: SCKU3HBIN MPOEKT, TCXHI/IIIUGCKI/II\/’I MPOEKT, paboyasi KOHCTPYKTOPCKast fokyMeHTtanus. CoctaB
U TpeOOBaHUSI K KOHCTPYKTOPCKOW MOKyMeHTanuu. OCHOBHBIE 3Tambl MPOCKTUPOBAHUS MAIlUH U
MAUIMH | aniapaTon amnmaparoB XUMHUYECKUX TMPOU3BOACTB. I[IpoekTHpOBOUHBIE pacy€Thl MaAIMH U  almnapaTroB
XHMUHECHHIX XUMUYECKUX TPou3BOJACTB. (OCHOBBI KOHCTPYMPOBAHMS MalllMH M aNlapaToB XUMHUYECKUX
NPOMSBOACTE npou3BoJCTB. [IpakThueckue BOMPOCHI MPOEKTUPOBAHUS MAIlMH M allapaToB XUMHUYECKUX
IIPOU3BOJICTB.
Knaccudukanuss wmammH ¢ anmapaToB  XUMHUYECKMX W HE(PTEXMMUYECKHX IPOU3BOJICTB.

MamuHbI U almaparthbl

MaccooOmeHHEBIe aliriaparTsl. PeaKHI/IOHHBIG aIrrraparsl. AHHapaTI)I I pasacJIiCHUA HCOAHOPOAHBIX

XUMHYECKHUX
CUCTEM.
NMPOU3BOJICTB
Hacocnoe n | Kitaccudukanus HacocoB U KOMIPECCOPOB XUMUUYECKUX MPOU3BOJICTB. [lopiiiHeBbIe KOMIIPECCOPHI U
KOMIIPECCOpPHOe Hacochl. PoropHbie kommpeccopsl U Hacochl. lleHTpoOekHbie Komrpeccopbl U Hacochl. OceBbie
o0opynoBanme KOMIpeccopbl U Hacochl. OCOOEHHOCTH JKCIUTyaTallUM HACOCOB M KOMIIPECCOPOB XUMHUUYECKHUX
XUMHYECKHUX MIPOU3BOJICTB
NMPOU3BOJICTB
MeTtoaosorus Hayunble wuccnenoBaHus, uX BHABL, LeAM H 3adaud. MeTOJ0JIOTHS HAy4HOTO TBOPUYECTRBA.
HAYYHBIX [InanupoBaHue 3KCIEPUMEHTA, TOUCK U 00paboTKa HayuyHOl nHpopManuu. OO0paboTKka pe3yabTaToOB
HCCJIeIOBAHM I skciepuMeHnTa.  OdopmileHHME  OTYeTOB, JKOHOMHYECKas 3(PGEKTUBHOCTh  HMCCIICIOBAHUM.
Opranu3zaius ¥ ynpaBJ€HUE HAYYHbIM KOJUIEKTHUBOM.
Opranuszaunus U | Ouznueckuil s3xcnepuMeHT. OCHOBBI TEOPUU BEPOSTHOCTEW U MATEMATUYECKON CTATUCTUKU. MeToabl
IUVIAHMPOBAHME TEOPUU IJIAHUPOBAHMS SKCHEPUMEHTA. MeToAbl HCCIENOBaHUS CBA3EH MEXIY IEPEMEHHBIMHU.
IKCIEPUMEHTAJIbHBIX MeTtonbl U CpenCcTBA U3MEPEHUN U UCIIBITAHUM.
HCCIEeA0BAHUHI
Teopusi, pacuer wu | Kiaccudukauus, obracTe NpUMEHEHUS, CPAaBHEHHE C APYIMMHU THUIA KOMIIPECCOPHBIX MAIWH
KOHCTPYUPOBaHUE POTAIMOHHBIX KoMIIpeccopoB. KoHCTpykIius, NpUHIMN padoThl, pabodyue MPOILECChl, OCHOBBI
POTOPHBIX TEPMOJUHAMHYECKOTO, JUHAMHYECKOTO U MPOYHOCTHOTO PACUYETOB IS CIEAYIOIIMX POTAIIMOHHBIX
KOMIIPECCOpPOB KOMIIPECCOPOB: POTAIIMOHHBIE IUIACTUHYATHIE KOMIIPECCOPBI; POTALMOHHBIE KOMIIPECCOPHI ¢
KATSIMMCS  POTOPOM; BHHTOBBIE KOMIIPECCOPBI; KOMIIPECCOphl TumMa PyTc; crnupajibHbIC




KOMIIPECCOPHBI; ) KNAKOCTHO-KOJIBICBLIC KOMIIPECCOPLI.

TpyOonpoBoaHbIe . .

CHOTEMLI " TpancmopT &uAKOCTE W ra3oB. | 'HOpaBIMYECKUH  pacyeT pr?OHpOBOI{OB. Apmarypa

oGopy10BaHHe st TpyOonpoBosoB. OOOpynoOBaHWE Uil  TPAHCIOPTUPOBKU HUAKOCTEH. OO6opynoBanue  AJis
TPAHCTIOPTUPOBKHU ra3oB. O0opynoBaHUE Uil XpaHEeHUs kuakocted. OOopynoBaHue Al XpaHEHUs

TPAHCIIOPTA U

XpaHeHUs: Tra3oB W FasoB.

JKUAKOCTEH
EctectBeHHOE M HCKyCcCTBEHHOE oOxyaxjaeHue. OOMacTH NPUMEHEHUS XOJOAMIBHBIX MAIIHH.

Teoperuueckne CrocoObl AOCTMKEHUS HU3KUX Temmeparyp. Pabounme Tena XONOAWIBHBIX MalIMH. [{HUKibl

OCHOBBI  XOJIOAMJILHOW | OMHOCTYIIEHYaTOM W MHOTI'OCTYIIEHYATOW XOJIOAWIBHOM MamuHbl. VX pacder M XapakTepUCTHUKHU

TeXHUKH mukia. Hukn kackagHoi mapoBoi X0a0AuiIbHOW MauHbl. CxeMa U HUKI paboThl NapO3KEKTOPHOH U
a0bcopOLIMOHHOM XOJIOAUJIBHOM MalIMHbI, pACYET U XapaKTEPUCTUKU IUKIIA.

OcHoBBI Teopuu | [IoHATHE CHCTEMBI KOHAUIMOHUPOBAHUS BO3AYyXa U TEXHOJIOTMYECKOIO0 KOHIMIMOHUPOBaHUs. Poib

KOHAUIMOHUPOBAHUSL | KOHIUIIMOHEPOB, BO3MOXKHbBIE PEXKUMBI UX paboThl. Kinaccudukanus KOHAUIIMOHEPOB, OCOOEHHOCTH
paboThl, pacuera M dKcILTyaTaui. OCOOEHHOCTH HUCIIOIb30BAHUS XOIOAMIBHBIX MAIIMH B CUCTEMAaX
KOHIUIMOHUpOoBaHMs. CyIIHOCTh M 3HAYEHHE KOHIUIMOHUPOBAaHUS Bo3ayxa. Kiaccudukanms
CUCTEM KOHIUMUMOHWpPOBaHMs. [IpuHUIMNBI BBIOOpAa CUCTEM KOHIUIMOHUPOBAHMS BO3AYXa.
Pa3paboTka cucTeM KOHIUIMOHUPOBAHMS. OJKCIUIyaTalUsi CHUCTEM KOHIUIMOHUPOBAHUS BO3ayXa.
OcHOBHasi HOPMAaTHBHO-TEXHUYECKas JOKYMEHTalUs, HCIOJIb3yemas JJid MPOCKTUPOBAHUS U
AKCIUTyaTallMi CUCTEM KOHJAMIIMOHUPOBAHUSI.
OKClepUMEHTAJIbHOE ~ HccleloBaHue,  kinaccudukanus.  YucinoBele U (QyHKUIHMOHAJIBHBIC
XapaKTepUCTHKH, clyyailHble BeJW4yuHbl. [lorpemHoctu, ux oOOHapy)XeHHE, HUCKIIOUYEHUE U

OcHOBBI  pu3HUECKOTO ONpEICIIEHHE. MeTtonbl [UIAHAPOBAHHE SKCIEPUMEHTA. Craructrueckuii aHAJIU3 SMITMPHYECKUX

SKCIIepHMeNTa YPABHEHHH: PErPECCHOHHBIH aHalM3, KOPPEIALUMOHHBIH aHaM3, NMCIEPCHOHHBIH aHANS. MeTtonbl
ontuMu3anuu. Knaccudukanuss u3MepeHHil; MeToAbl M CpPEICTBA OINpEACNeHUs] TeMIepaTyphl;
METO/BI U CPEJCTBA ONPENEIIEHUS PacXo/1a; METObI M CPEICTBA oNpeaeneHus AaBieHus. [Iporpamma
Y METOJIMKA UCTBITAaHUI: COCTaB M TPEOOBaHUs CTAHIAPTOB K MPOTrPAMMHOM TOKYMEHTAIIUH.

Ipu6Gopsl u TexHuka | OCHOBBl HCCIEAOBATENbCKOW paboThl.  [lnaHupoBanuwe sKcnepuMeHTa.  DKCHEPUMEHTAIbHO-

HU3KOTEMIIEPATYPHOI0 | CTATUCTUYECKOE UCCIECOBAHNE CBA3EH. METOABI M CPEACTBA IKCIIEPUMEHTAIBHBIX UCCIECIOBAHUIN.

JKCIIEPUMEHTA

TexHosiorus ITpousBoscTBO mopomikoB. [IpeccoBanune nopomkoB. Cnexkanue mzaenuid. CrieyeHHbIE MaTEpUAIIbl U




MOPOIKOBOM U31eust

MeTAJLIYPruu

Paboumne BemecTBa | OO1ee npeacrapiacHue 0 paboUrX BEIIECTBAX HU3KOTEMIIEPATyPHOH, BAKYYMHOM M KOMITPECCOPHOM

HU3KOTEeMIIEPATYPHOH, | TEXHUKUA. TepMOoJIMHAMUKA KOMIIPECCOPHBIX ra3oB U UX (U3UKO-XHUMHUYECKHE CBOMCTBA. DU3HKO-

BaKYyMHOM M | XUMUYECKHUE CBOMCTBA OXJIAXIAIOIIMX CPEJ KOMIIPECCOPHOM M BaKyyMHON TeXHUKH. CMa304yHbIE

KOMIIPECCOPHOM Marepuanbl. OU3MKO-XHUMUYECKHME CBOMCTBA XOJOAWJIBHBIX areHTOB. Macna sl XOJIOJWIIbHBIX

TeXHUKH MamyH. TeImIoOHOCUTEN .

KomnblorepHoe Koncrpykropckoe npoekrtupoBanue u Mopenuposanue. IIpoextuposanne B KOMIIAC-3D.

NPOEKTHPOBAHHE u | IIpoextuposanue B SolidWorks.

MOJAr0TOBKA

NMPOU3BO/ICTBA

OcHOBBI MeToa MaTeMaTU4YECKOro MOJACIMPOBAHMS, MOHSATUE MATEMATMYECKOM Mojaenu. MaremaTuuecKue

MaTeMATHYECKOIr0 MOJIEJId Ha MUKpPOYpOBHE. MaTeMaTuyeckue MOJIeJIM Ha MaKpoypoBHE. MaTeMaTHYeCcKrue MOJIeSId Ha

MO/IeJIMPOBAHMS B | MeTaypoBHE. YUHCIIEHHBIN TOAXOJ MNpPH PEHICHHWM MAaTeMaTHYEeCKMX 3ajad. MeToabl YHMCIECHHOIO

MAIIMHOCTPOECHUM UHTETpUpoBaHus, MeToAbl pemienne O[Y u ux cucrem. PellieHue cucTeM JTMHEWHBIX U HEJIMHEHHBIX
YpaBHECHUM.

3ammura CoumanbHbI€ aCHEKTHI BOMPOCA 3aIUThl MHTEIJIEKTYalbHOW COOCTBEHHOCTH U JIMIICH3UOHHBIC

MHTEJUIEKTY A IbHOM noroBOpkI. [IpoMblliieHHass COOCTBEHHOCTb.

COOCTBEHHOCTH

IIaTeHTHO- Beenenue. [lonarue 06 00beKTaX MHTEIIIEKTYAIbHOW COOCTBEHHOCTH U MPOIYKIIUH

JIMIIEH3UOHHAas1 padoTa

MHTEJUIEKTYaJbHOTO TpyAa. M3o0perenue - 00bEKT TEXHUYECKOro TBopUYecTBa. OCHOBHBIC
MOJIOKEHUS TTATEHTHOTO 3aKOHOAaTeNnbCTBA. [laTeHTHO-TexHnueckas nHdopmMaiusi. MexayHapoaHbIe
corJialleHus B 00J1aCTH UHTEJUICKTYyaJIbHOM COOCTBEHHOCTH U €€ oXpaHa. [laTeHTHbIe uccaeqoBaHus.

BJIOK 2. TIPAKTUKH

YueOnas NPaKTHKA
(mpakTHKa no
MOJIyYeHUI0
NePBUYHBIX

OCHOBHOI1 11€JTbI0 YUEOHOW MPAKTUKU SIBISETCS 3aKPEIUICHUE 3HAHWM M yMEHUH, CIIOCOOCTBYIOIIUX
YCHENTHOMY YCBOGHHIO Kypca o0menpodecCHoHaIbHBIX U CIICIUATBHBIX JUCITUIUINH, 03HAKOMIICHUE
CTYJICHTOB C HM3MEPUTEIbHBIMU MPUOOpPAMU M TEXHOJOTHYECKUM OOOPYTOBAHUEM, MMEIOIIUXCS B
MO/IPA3/ICNICHUH; KOMIUIEKCHOe  (opmMupoBaHue OOMICKYJBTYPHBIX W NPO(EeCcCHOHATBHBIX




npo¢ecCHOHATIbHBIX

YMEHHI U HABBIKOB, B
TOM 4HCJIe TEePBHYHBIX
YMEHH ¥ HABbIKOB

KOMITETEHIIUNA CTYIEHTOB.
Mecto npoBeieHHs MPAKTUKU — MPO(PHIIbHBIC POMBIIIIICHHBIE TIPEATPUITHS.

HAYYHO-
HCCIIeA0BATE/IbCKOMN
AesITeJIbHOCTH)
poH3BOICTBEHHAS [lenpr0 TPOM3BOACTBEHHOM IMPAKTUKHU SBISIETCS HW3YyYEHHE NPOU3BOJACTBEHHO-XO35AMCTBEHHON
npaKTnKa (npakTHKa ACSTENIbHOCTH TPENNPHUITHS;, TMPOCKTHUPOBAHUS, MMOAOOpa, SKCIUTyaTalldd, MOHTaXa, pPEeMOHTa
nl(: HO‘;’ qero | BACYYMHBIX 1 KOMIIPECCOPHBIX MAllMH M yCTaHOBOK, CTEHIOBBIX UCIIBITAHUA BaKyyMHOIO M
Do (l)eCCI/IOHaJIL}II-ILIX KOMIIPECCOPHOTO ~ O0OpYIOBAaHMSI M  €ro  y3JIOB; OINpPENEJIeHus HEHCIPAaBHOCTU  pPadOTHI
15emm W omprra | TEXHOIOTHIECKOTO 000py/10BaHuUsl; MOJTYYEHUE HABBIKOB PaOOThI C OTYETHOM U TEXHOJOTHYECKOU
y . JOKYMEHTAIMEN; 3HAKOMCTBO C OpraHu3alyed KOHTPOJSA TEXHOJIOTMYECKOro IIPOLecca, CO3JaHUsd
npo¢eccuoHANbHOMI .
0e30MacHbIX yCIOBHH Tpy/a.
AesATeJIbHOCTH)
MecTo npoBeieHHs NPAKTUKHU — NPOGUIIbHBIE IPOMBIIIEHHBIE TPETPUITHSL.
3a1auy IpeIUITIOMHOM MPaKTUKU 3aKII0YAI0TCs B YIUIyOJEHHOM M3yUYE€HUHU BOIIPOCOB, CBA3AHHBIX C
temoii BKP GakanaBpoB. B cooTBETCTBMUM ¢ BHJaMU U 3a/ladaMy MPOQPECCUOHATIBHON AESTENbHOCTH
MPaKTUKa MOXET 3aKJII04YaThbCAd B: OCYHIECTBICHUU OUOIMOrpaduyeckoro M MaTreHTHOrO MOMCKa MO
poH3BOICTBEHHAS teme BKP OakanaBpa; u3yueHrne TEXHUYECKUX XapaKTepUCTUK 000py10BaHus, ucnonb3zyemoro B BKP
leaKTHKa OakanaBpa; O3HAKOMJIEHME C THUIIOBBIMU NPOEKTHBIMH peEUIeHUsIMU M0 TnocTaBieHHoW B BKP
p npobsieMe; TPUOOpPETEeHHE JOMOJHUTEIBHBIX HAaBBIKOB (MpU HEOOXOAMMOCTH) N0 paboTe ¢
(MpeIUIIOMHAS)

0o0opyI0BaHUEM, U3MEPHUTEITLHON TEXHUKON M TTAaKeTaMU MPUKIIATHBIX TPOrpaMM, OPUEHTHPOBAHHBIX
Ha peEIICHHE HAyYHBIX W TPOSKTHBIX 3aJad; IOATOTOBKA IEPBUYHBIX MartepuaioB mis BKP
OakamaBpa.

MecTo npoBeieHus: MPaAKTUKHU — MPOQIIbHBIC TPOMBITTUICHHBIC TTPEATIPUITHS.

BJIOK 3. TOCYJAPCTBEHHASA UTOI'OBAS ATTECTALUA

IToaroroBka m 3amura
BbIIIY CKHOM
KBAJIH(PUKAIMOHHOM
padoThI

Brinycknas kBanugukanuonHas padorta (BKP) 6akanaBpa npencraBiser co0oil caMOCTOSTENBHOE U
JIOTUYECKH 3aBEPUIEHHOE TEOPETUYECKOE WM HKCIIEPUMEHTAIBHOE HCCJIEAOBAHKUE, CBS3aHHOE C
pa3paboOTKOM TEOPETUYECKUX BOIMPOCOB WM SKCIEPUMEHTAIbHBIMU HCCIEIOBAaHUSAMHU, WU C
pelieHreM 3ajad npukiaaHoro xapakrepa. BKP 6akxanaBpa BbimosHseTcss Ha 0a3ze TEOPETHUECKUX




3HAHUM W TPAKTUYECKUX HABBIKOB, MOJIYYEHHBIX CTYAEHTOM B Tmiepuoj oOyudenus. ConeprkaHue
BBINTYCKHOM KBajdu(UKAIIMOHHON paboThl OakajaBpa MOJKHO yuuThiBaTh TpeboBanus GI'OC BO k
npodeccruoHanbHOM MOATOTOBIEHHOCTH CTY/ICHTA.

BrisiBneHue 1 o1ieHKa TeOpeTUYECKOM MOATOTOBKH OakajgaBpa K PEeIIeHUI0 MPOo(ecCnOHaNbHBIX 3a/ad.
AHann3 TOTOBHOCTH K OCHOBHBIM BHJIaM TIpodeCcCHOHaNbHOU AesTenbHocTh. [1yOnnunas 3amuTa
BBITIOJTHEHHOMN BBIMMYCKHOM KBaJTM(UKAIIMOHHON pabOTHI.

BJIOK 4. DAKYJIBTATUBBI

JJiIeMeHTapHasA
MaTeMaTHKAa

JlucuuIuine HampasiieHa Ha (OpMUPOBAHUE MATEMATUUYECKON KYJIbTYphl Y CTYICHTOB U MOJATOTOBKHU
0a3bl 1711 OCBOCHHSI OCHOBHBIX Pa3J/IeNIOB U CHEIMAIBbHBIX TJ1aB JUCIUIUIMHBI «MaTemMaTHukay.

C xonusiMu pa60q1/1x IIporpamMm MOXKXHO O3HAKOMHTLCA, HpOﬁIIH II0 CChIJIIKaM

Yactp-1
YacTh-2
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