Ha3zBanue n1MCIUIINHDI

AHHOTAIUSA THCHUIINHEI

BA3OBAS YACTD

HUcropus

CymHOoCcTh, GopMBbI, GYHKITUN UCTOpHIECKOTo 3HaHUS. OCOOEHHOCTH UCTOPUIECKOTO PA3BUTHS
Poccun B mepuwon cpemHeBekoBbi. Poccuiickas wmmepwsi B HOBOE BpeMs: pedopmbl U
pesomtonuu. Coetckass Poccust m Poccuiickas ®enepanusi: OCHOBHbIE MPOOJIEMBI U IMYTH
pa3BUTHSL.

HNHocTpaHHBI A3BIK

KomMmyHuKaTHBHBIE yMeHUS B cdepe yueOHOro, MOBCETHEBHOTO U O(ULHUATBHO-JEIOBOTO
obmenus. Chepbl U cUTyalluu OOIICHUS: TOBCEIHEBHO-OBITOBAS; y4eOHO-O0Opa3oBaTe/ibHAasl;
COLIMOKYJbTypHast. OOHETHYECKUH AaCMHEKT: COBEPIICHCTBOBAHHE MMPOU3HOCUTENbHBIX U
WHTOHAIIMOHHBIX HABBIKOB, HEOOXOAMMBIX Il TOPOXKIEHUSA YCTHBIX BBICKa3bIBAHUM
(npenynpexaeHue HUHTEp(EPEHIMU); COBEPIICHCTBOBAHUE HABBIKOB HWACHTHU(PUKALMH U
mudpdepeHranun pOHETUYECKHX MapKEpOB BBbICKa3bIBaHUs, HEOOXOAMMBIX I MOHUMaHUS
3Bydamier peun. JIeKCHYecKui acneKT: COBEPIICHCTBOBAHHE HABBIKOB, HEOOXOIUMBIX JIJIs
NOHMMAHUA TEKCTOB TMpPU UYTEHUM / ayJupOBaHWHU; COBEPIICHCTBOBAHHWE HAaBBIKOB
pacno3HaBaHMs ~ CJIOBOOOpa3zoBareNbHbIX  (aPpukcanbHO-IpePUKCATBHBIX)  3JIEMEHTOB
JEKCUYECKUX  €JUHUIL];  COBEPIICHCTBOBAHME  HABBIKOB  CTPYKTYPHO-CEMaHTHYECKON
UIACHTU(QUKAIMM JIEKCUYECKHX €IMHMI] B paMKax MPEeAJIOKEHHs; COBEPUICHCTBOBAHUE
HABBIKOB, HEOOXOAMMBIX JMJI1 MOPOXKIAEHUS TEKCTOB B YCTHOM / MNHCbMEHHOW QopmMme;
COBEpIICHCTBOBAHNWE HABBIKOB AaJIEKBATHOI'O YNOTPEOJIEHHUS TEPMHHOJOTUYECKOW / HaydyHOU
JIEKCUKHA B YCTHOM U MHUCbMEHHOM OOUIeHHH. ['paMMaTHYecKuil acleKT: COBEPILIEHCTBOBAHHE
HABBIKOB pACMO3HABaHUSA MpPU YTEHUH / ayJUPOBAHUU TEKCTOBBIX JIOTHKO-CMBICIOBBIX
KOHHEKTOpPOB; COBEPIICHCTBOBAHME HABBIKOB YHOTpPEOJIEHUS B Ipolecce YCTHOro /
MMCbMEHHOIO MOPOXKIEHUS PeYd ¢ YYETOM BBIOOpAa COOTBETCTBYIOLIEIO PEYEBOTO HAMEPEHUs
TEKCTOBBIX JIOTHKO-CMbICJIOBBIX KOHHEKTOPOB.




dDuitocodpus

Mecto u pons ¢uiocopun B KynbType. Mcropuueckue 3mMOXM W IIKOJBI  (HUIOCOPHH.
dunocodus kak MUPOBO33peHHE. MOHUCTHYECKUE U TUTIOPATUCTUYECKAE KOHIETIUN OBITHS.
Kaptunel Mupa. @unocodust mozHanus. MblluieHHe, JOTUKa U SA3bIK. JIorndeckrue MpUHITHIIbI
mbinuieHus. Hayunoe nosnanue. Metozgonorus u Mmeroauka. @unocodus yenoneka. LlenHocTH.
Cosznanue, camoco3nanue. CouuanbHas ¢unocodus. JBwKymue CHUIBI U 3aKOHOMEPHOCTH
UCTOpHYECKOro mporecca. Ponp Hacumus u HeHacunus. [IpoGnema KpuTepueB u IpeneioB
oOmiecTBeHHOTO nporpecca LluBummsanus u kynabTypa. Hayka u texnuka. MndopmanmnonHoe
obmectBo. Cdeppl obmecTBeHHOW ku3HM. [lomuTudeckas opraHu3anus OOIIECTBa.
OOBbeKTUBHBIE, CYOBEKTHBHBIE (PAKTOPHI U JETEPMUHAHTHI COLIMATIBHOTO Pa3BUTHS

Bbe3onmacHocTh
JKU3HEAEATEeIHLHOCTH

Obecnieuenrie 0€30MACHOCTH 4YeJIOBEKa B cpeie oOuTaHus, GopMUpoBaHHH KOMGOPTHON U
6e3omnacHoil TexHochepbl. MeToabl MACHTU(PUKAIIMA W HCCIEIOBAHUSA BPEAHBIX U OMACHBIX
daktopoB cpenpl. CoxpaHeHHE KH3HH M 3I0pOBbi pPAOOTHHKA 3a CYET WCIOJIb30BAHUSA
COBPEMEHHBIX CPEJCTB 3alUTHI. 3alllyTa MepCOHala, MPOU3BOJCTBEHHBIX U MHBIX OOBEKTOB,
HACEJICHHWsI OT BO3MOXHBIX TMOCIEACTBHM UYPE3BBIYAMHBIX CHUTYyalldii TEXHOTCHHOTO U
IIPUPOTHOTO MPOUCXOKIECHUN

dusnyeckas KyJbTypa U
CIOPT

®duznueckas KyJabTypa B OOMIEKYJIBTYPHOU U TPO(ECCHOHATBHON MOATOTOBKE CTYJICHTOB.
OCHOBBI 3T0POBOTO 00pa3a *KU3HU CTyJeHTa. Pusznueckas KyJabTypa B 00€CIIeueHUN 370POBBA.
CornuaabHO-0MOJIOTMYECKUE OCHOBBI (pu3nueckon KynbTypbl. CiopT. UHIuBHyallbHBIN BEIOOD
CIopTa WIM CUCTeMbl (PU3NUeCKUX ympaxkHeHUWd. OCOOCHHOCTH 3aHSITUN HW30paHHBIM BUIIOM
criopta. OOmas ¢usnyeckas v creruaibHas CIIOPTUBHAS MOJTOTOBKA B CUCTEME (PU3UUECKOTO
BOCIIUTAHMUSL.

JKOHOMHUKA NPEANPUATHIA 1
ylpasJieHHe IPOU3BOACTBOM

enu, 3agaun, QyHKUMM ympaBieHUs Npou3BOACTBOM. OOmme (GyHKIUM yHOpaBiIeHUS, UX
conepxxanne. OcHoBHOU kamuTan. OOOpOTHBIM KamuTan W OOOpPOTHBIE cpeacTtBa. Kampsl,
POU3BOAUTENILHOCTh TPYJla, OpraHu3alus omiaTsel Tpyaa. CebecTouMoCTh, 1eHa MPOAYKIIUH,
npuobUIs npeanpustus. llonsarue o peHrabenbHocTH 3aTpar. [loHsATHE LEHBI MPOAYKIIMH.
dopMupoBaHUE OTHYCKHBIX IIeH. PeHTabenbHOCTh mpeanpusatvs. MeToasl omnpeaeiaeHus
HKOHOMHUYECKON 3PhEeKTUBHOCTH HOBOM TexXHHMKH. OOmas u cpaBHUTENbHAsA 3()PEKTUBHOCTH
3atpar. CocTaB KalWTaJbHBIX 3aTpaT MpU pacuere dKoHoMmuueckoro 3dgdexra. Ob6mas u




cpaBHUTENbHAS AS(OPEKTUBHOCTH 3aTpar 3a pacueTHhI mepuog. OCOOEHHOCTH pPacueToB
sxkoHOMuYeckort 3pdextuBHocTt HMOKP. O6mue cBenenns o0 opraHU3aiiuu MpOU3BOCTBA.
[IpenMeT opraHu3aliid ©W MEHEKMEHTa MPOM3BOJICTBA, B3aUMOCBI3b C  JPYTHMH
muctumuiiHaMu.  Llemn  opraHmzanum  mpown3BOACTBA. [IpOWM3BOJACTBEHHBIM MUK M €T0
cTpykrypa. [loHsiTne, opraHm3aius TPOW3BOJICTBEHHOW CTPYKTYPhl M OMNPEACISAIONINE €€
daktoper. KauectBo mnpoaykmuu. CymHOCTh, OCHOBHBIC ITOAXOJbI, ACHEKTHl KadecTBa
npoaykuuu. OCHOBHbIE TOKa3aTelnu KadecTBa NpoAykuuu (yciyr. KoHKypeHTOCmoCcOOHOCTH
nponaykiud.  CyInHOCT ~ KOHKYPEHTOCITIOCOOHOCTH, METONIBI  OmpenenceHus, (aKToOph
MOBBIIICHHUSI KOHKYPEHTOCTIOCOOHOCTH TPOAYKIMU. [IpuHATHE ympaBIeHYECKUX PpEIICHH.
Conepskanue ympapiieHYecKkoro pemieHus. [Iporiecc pa3pa®OTKu, NPUHATHS U pealld3aliuu
YIPABJICHUECKOTO pereHust. @akTopbl IPUHITHS OIIUOOYHBIX PEIICHHM.

duszuka

@U3NYECKNE OCHOBbI KHMHEMATUKM M JUHAMHUKHA IIOCTYNATEIBHOIO W BPAIIATEIBHOIO
JBWKCHHS. 3aKOHbI COXPaHECHHSI B MEXAHUKE. OJEMEHThl CIEIUaIbHOU  TEOpUHU
OTHOCHUTEJNLHOCTH. MomeKyJisapHas, cTaTucTH4eckas (pu3nka M TepMOJUHAMUKA. SIBIeHUs
nepeHoca. DIJIEKTPOCTATUYECKOE T0JI€. 3aKOHBI MOCTOSHHOTO ToKa. OCOOCHHOCTHU MPOTEKaHUs
TOKa B pa3IUYHBIX cpeaax. MarHuTHoe 1mose. OJIEKTpOMarHeTu3M. MexXaHU4YecKue W
AJIIEKTPOMArHUTHBIE KoJIeOaHWs W BOJHBL. BonHOBas W KBaHTOBas OMNTHUKA. OJEMEHTHI
KBaHTOBOM MeXaHWKU. AToMHas ¢usuka. SaepHas ¢duszmka. DJIeMEHTapHbIE YaCTHUIIBI.
PU3NYECKUN PAKTUKYM.

MareMaTuka

AHanuTuyeckas TeOMeTpus U JIMHEHas anredpa; OnmpeAeNuTeN W MATPULbI; CHCTEMbI
JUHEWHBIX YpaBHEHHWH; KBaJapaTHUHbIe (OPMBI, JIMHEHHBIE TPOCTPAHCTBA, EBKIUIOBHI
MIPOCTPAHCTBA; OPTOTOHAIBHBIM 0a3uc, COOCTBEHHBIC BEKTOPHI M COOCTBEHHBIC 3HAUYCHUS.
OcCHOBBI MaTEeMaTHUYECKOT0 aHau3a; nAuddepeHuanbHOe UCUNCICHUE U €0 TeOMETPUUECKHe
NPUJIOKEHHUS; MHTErpalbHOE HCUHUCICHHE M €ro TNPUIOKEHHs, HeCOOCTBEHHbIE HHTETPAJIbL;
KCTPEMYMBbI QYHKIIUI HECKOJIbKUX HE3aBUCHUMBIX MEPEMEHHBIX; AIEMEHThI (yHKIIMOHATBEHOTO
aHalli3a; YHUCIOBBIC pANbl, (YHKIUOHAIbHBIE panbl, psaael Dypbe, wuHTErpan dDypee.
OObikHOBEHHBIE MU PepeHInaNbHbIE YpaBHEHUS, TUHEHbIe Au(depeHnaIbHble YpaBHEHUS;
METOJIbI perneHust AudQepeHuanbHpIX ypaBHeHNH. DYyHKIINA KOMILJIEKCHOTO TEPEMEHHOTO,




aHanutudyeckue ¢GyHkiuu; psabl Teitnmopa u Jlopana, Teopusi BBIYETOB; IMpeoOpa3oBaHUE
Jlanmaca u ero npuMmeHeHus. KpaTHble HHTErpaiibl; CKAISIPHBIE M BEKTOPHBIE OIS, ONIEPATOPBI
B BEKTOPHOM aHaJIM3€; UHTErpajgbHble TeopeMbl. OCHOBHBIE NMOHATHS TEOPUU BEPOSTHOCTEW;
CJIy4ailHble BEJIMYMHBI U UX PACIIPEIEIICHHS; JIEMEHTB MaTEMaTUYECKON CTATUCTHKHU.

HNudopmaruka

OCHOBHBIE MTOHATUS U METOABI TEOPUU UHPOPMATUKU U KOAUPOBAHMS. TEXHUYECKUE CPEACTBA
peannzanud  MHQOPMALMOHHBIX  TporeccoB. [lporpammHble  cpencTBa — peanu3alu
UH(POPMAIIMOHHBIX TpoleccoB. Mojenu pemeHus (QYHKIHOHATBHBIX W BBIYUCIUTEIBHBIX
3ajad. AsropuTMuzanus U nporpammupoBaHue. JlokanpHble U rinobanbHble ceth OBM.
3amuTa uHGopMauu B ceTsAX. TeXHOJOruu mporpaMMUpPOBaHUs. SI3bIKM IPOrpaMMUPOBAHUS
BBICOKOT'O YPOBHS

IKOJIOrus

OcHOBHBIE TEpMHHBI M OIpeAeNeHus; Ouocepa M UYEIOBEK: CTPYKTypa Ouocdepsl,
HKOCHCTEMBI, B3aUMOOTHOIICHHUS OpraHu3Ma W CpeAbl, DKOJOTUS M 3J0pPOBbE YEIOBEKA;
ro0anbHbIe MPOOIEMBI OKPY)KAIOIIEH CPEAbl, DKOJOTUYECKHE MPUHIUIBI PAIMOHATHLHOTO
UCTIONB30BAaHUSI MPUPOIHBIX PECYPCOB W OXpaHbl MNPHUPOJIBI; OCHOBBI  HKOHOMHUKH
IPUPOIOTIOIB30BAHUS; IKO3AIIUTHAS TEXHUKA U TEXHOJIOTUH; OCHOBBI 3KOJOTMYECKOIo MpaBa,
npodeccuoHanbHasi OTBETCTBEHHOCTh; MEXAYHApOAHOE COTPYIHUYECTBO B OOJACTH OXpaHbI
OKPY KAIOIIENU CPEIbI

IIpukiaagHass MeXaHUKA

MexaHuka CIUIOIIHOM Cpenbl: JarpaHX€BO U DJUMJIEPOBO OINKUCAHUE JBHXKEHUS, TEH30D
neopManuii 1 PU3MUECKUNA CMBICT €r0 KOMIIOHEHT, BEKTOP HANpsDKEHUW Ha TUIOIIAJKE U
TEH30p HANpPSDKEHUM, 3aKOHbI JBWKEHHS CIUIOIIHOM CpEAbl, NMEPBBIA M BTOPOM 3aKOHBI
TEPMOJVMHAMUKH, WJICAIbHAS KUJIKOCTh, MOTECHIMAIbHbIC TeueHus, npuMeHeHue TOKIT pus
WCCJIEIOBAHUS TIJIOCKMX TEUECHUM, BS3KasA >KUIAKOCTh, YIIPYro€ TeJIO, MOCTAHOBKH KPAEBBIX
3alad B TIEPEMENICHUSX W HANpPSOKCHUSX, OOMIMI W YacTHBIE CIydald aHU30TPOIIHH,
BapUAIMOHHBIE METOAbI B MEXAHUKE CIUIOIIHOM CpEabl, BOJHBI B CIUIOMIHBIX CpEaax,
muppakuuss  u uHTepdepeHurs  BOAH.  Teopuss  ONpPENENSIOMIMX  COOTHOILICHHIA:
MHOTOKOMITOHEHTHBIE CPE/Ibl U TIOCTAHOBKHM 3aJ1a4 JIJIsl TAKUX CPEH, CBSA3AHHBIE U HECBS3AHHbBIC
3a/1aul, TEOPHsS MAaJbIX YIPYTro IUIacCTUYECKUX AedopManuii, MATUMEPHBIE IMPOCTPAHCTBA
neopManii ¥ HarpyKeHuW, TOCTYyJAT H30TPONHUH, HJAeaTbHas IJIaCTUYHOCTh, 3ajada




[IpanaTns, TMHUM CKOJBXEHHUs, 3afa4a ['epua, coymapeHne ynpyrux Tei, TEOpUs JUHEWHOU
BA3KOYIPYTOCTH, IIOJI3Yy4ECTh M pPeJIaKcalysl, IpUHOUI BosbTeppsl, METOAB! PEIICHUs 3aaad
BA3KOynpyroctu. CTpyKTypHas MeEXaHMKa M MEXaHMKa pa3pylICHHsA: Makpo- H
MHUKpPOCTPYKTYpa B MEXaHHUKE CIUIOIIHOM cpeabl, (PEHOMEHOJOTUYECKUM MOAXO0H U
MaTE€MaTUYeCKOe MOJEIUPOBAHUE, TEOpUsS CTEp)KHEH, IUIaCTUH W 000JI0YeK, H3rHo,
PaCTsKEHUE, CKaTUe, KPYUEHUE, CHIIBI U MOMEHTBI, IEUCTBYIOIIME HA 3JIEMEHTHI KOHCTPYKIIMM,
YCTOMYMBOCTH  JJIEMEHTOB  KOHCTPYKIIMM  IIOA ~ JACMCTBHEM  HArpy3oK, IPOYHOCTH
neOpMUPOBAHHOTO TBEPJOTO Tela, MEXaHWKa pa3pylIeHUs, KPUTEPUH pa3pyLICHUs.
Knaccudukanus MexaHu3MoOB, y3/10B U Aetaneil. OCHOBHbIE BUIbI MEXaHU3MOB. CTPYKTYpHBIN
aHaIM3 M CHHTE3 MEXaHW3MOB. KuHeMmarnueckuii aHanu3 W CHHTE3 MEXaHU3MOB.
Kunerocratnyecknii aHaiau3 MeEXaHU3MOB. J[MHAMMYECKUI AaHAJIW3 W CUHTE3 MEXaHU3MOB.
KonebGanust B Mexanusmax. JIuHeliHble ypaBHEHHs B MexaHu3Max. HenuHeilHble ypaBHEHUs
JNBUKEHUA B MexaHn3max KoseOaHusi B phlYaXHBIX M KYJIAuKOBBIX MEXaHU3Max. BuOparmus.
Junamuyeckoe ramenue kojaeoanuii. CHHTE3 pblYaXHBIX MEXaHU3MOB. MeTO/Ibl ONTUMHU3alUN
B CUHTE3€ MEXaHU3MOB Cc puMeHeHueM OBM. CHHTe3 MEXaHU3MOB 10 METOY IMPUOIMKEHUS
¢bynkuil. CuHTE3 mnepeaaToyHbIX MeXaHu3MOB. CHHTE3 MO MOJIOKEHUSM 3BeHbeB. CHHTE3
HAIpPaBISIOMUX MeXaHU3MOB. OCHOBBI IPOEKTUPOBAHHS MEXAHU3MOB, CTAaIUM Pa3pabOTKH.
TpeGoBanust K AeTalsiM, KPUTEPUU PAOOTOCIIOCOOHOCTH M BIMSIONIME HA HUX (HAKTOPHI
MexaHnnyeckue nepenauu: 3yOyaTble, 4YepBAYHbIE, IUIAHETApHBIC, BOJIHOBBIC, PBIYAXKHBIE,
(pUKLMOHHBIE, pEMEHHbIE, IIEMHbIE, NIEpelayd BUHT-Traiika; pacdeTbl nepeaad Ha MPOYHOCTb.
Banbl 1 ocv, KOHCTPYKLIHS U pacyeTbl HA MPOYHOCTh U KECTKOCTh. lloAMMMHNKN KadyeHus u
CKOJIBKEHUSI, BBIOOD M pacyeThl HA MPOYHOCTh. Y IUIOTHUTEIbHBIE ycTpoiicTBa. KoHcTpykiuu
MNOJIUINITHUKOBBIX y3710B. CoeMHEHHUs JieTalel: pe3b00BbIe, 3aKJICTIOUHbIE, CBApHbIC, MasiHbIE,
KJIEEBbI€, C HATATOM, IIMOHOYHBIC, 3yOuaThle, IITU(TOBBIC, KJIEMMOBBIC, MPO(UILHBIE;
KOHCTPYKIIUSI M pPacueThl COCAMHEHWM Ha TMPOYHOCTh. YTpyrue dJeMeHThl. MyQTs
MEXaHM4YECKUX NnpuBoaoB. KoprycHble nerann MexaHu3MoB. 110 nucuumuiMHe BBITOIHAETCA
KYpCOBOM IIPOEKT.




MeTtpoJiorus

TeopeTnyeckrue OCHOBBI MeTpoOJIOTHMU. (OCHOBHBIE TMOHSITHUSI, CBSI3aHHBIE CO CpPEJICTBAMU
U3MEpEeHU. 3aKOHOMEPHOCTH (DOPMHUPOBAHMS PE3YNIHTATA U3MEPEHUS, TTOHSITHE MOTPEITHOCTH,
HMCTOYHUKU TOTPEIIHOCTEH. AJropuT™Mbl 00pabOTKH pe3ynbTaToB u3MepeHuil. OCHOBHbBIE
noysioxkeHus: 3akoHa P® 00 obOecnedeHun enuHcTBa u3MepeHuid. [IpaBoBble OCHOBBI
cTanaapTusanui. Mexaynapoanas opranm3aius o crangaptusanuu (MCO). Ceprudukarus,
€€ POJib B MOBBIIICHUHN KaueCTBa MPOYKIINU

JJIeKTPOTEXHUKA

OCHOBHBIE MOHSTHUSI U 3aKOHBI TEOPUH DJICKTPUUECKUX U MATHUTHBIX IETIEH; METOAbl aHAIN3a
JIMHENHBIX 1ened (MEeTo/] SKBUBAJICHTHBIX MPE0Opa30BaHMM, Me-TOJ KOHTYPHBIX TOKOB, METOJ
Y3JIOBBIX TIOTEHIIMAJIOB, METOJI JKBHBAJICHTHOIO Te-HEpaToOpa); PE30HAHC HANpPKECHUI;
PE30HAHC TOKOB; OCHOBHBIE OIPEICIICHUS; TO-IIOJIOTUUECKHAE NapaMeTpbl U METOJBI pacdeTa
AIEKTPUYECKUX LEIEN; aHAIN3 U PACUET JIMHEUHBIX LIETIEH IIEPEMEHHOTO TOKA; aHAJIU3 U pacyeT
ANEKTPUYECKUX LE-NIEH C HEJIMHEHWHBIMU 3JIEMEHTAMH; AHAJIW3 W PACYET MArHUTHBIX LIECTEH;
Tpexdasz-Hble LENH; MePEeXOAHBIC MPOIECCHl B IMHEUHBIX IEMAX U METOJbl UX pacyueTa; LEnH ¢
pacrpe/ieJIeHHbIMUA MapaMeTpamMu; HU(GPOBbIE 1ENMH; AJICKTPOMArHUTHBIE YCTpPOM-CTBA U
ANIEKTPUUYECKUE MAIIMHBI, TpaHCPOpMaTOphbl; MAIIUHBI TMOCTOSHHOTO TOKA; ACHUHXPOHHBIC
MAIlIMHbI; CHHXPOHHbBIE MAILIAHBI.

MarepuajioBeeHue u
TeXHOJIOTUS
KOHCTPYKIIHOHHBIX
MaTepuasaoB

CtpoeHre MeTaUIMYECKUX MaTepuasoB. MexXaHWYeCKMe CBOWCTBA W KOHCTPYKIIMOHHAs
MPOYHOCTh METAJJIOB M CIUIaBOB. JKene30yriiepoaucThie CIUIaBbl. TepMmuueckass ¥ XUMHUKO-
TepMuueckas o0paboTka cTaseld W CruiaBoB. lIBeTHBIe MeTalIbl M CIUIAaBBI Ha WX OCHOBE.
Hemertamnmueckue Marepuanibl. CiocoObl mosydeHus: aeranei autbeM. CrocoObl 00padoTKu
MatepuasioB JapiieHreM. (CrnocoObl o0OpaboTka MaTepuaynioB pe3aHueM. CrocoObl CBapKu
marepuanoB. Ilaiika marepuanioB. IlosiydyeHne HEpa3bEMHBIX COEOUHEHUN CKJICUBAHUEM.
OU3NKO-TEXHOJOTUYECKHE OCHOBBI MOJIYYCHHUSI KOMIIO3UITMOHHBIX MaTepuaioB. M3roroBnenue
netane u monydaOpukaToB W3 IactMacc U pe3uHbl. DopmooOpazoBaHuE MOBEPXHOCTEH
netanel pesanueM. KuHeMaThyeckue M TEOMETPUYECKHUE TapaMeTphbl Mpoliecca pe3aHus;
(U3UKO-XUMHUUYECKHE OCHOBBI Pe3aHUs. DNEKTPOPH3NYECKHE U DJIEKTPOXUMHYCCKHE METOJIbI
00pabOTKH MOBEPXHOCTEH 3arOTOBOK.




HNukenepHas u
KOMIIbIOTEpHAadA rpadpuka

Teopernyeckne OCHOBBI HauepTaTENbHOW reoMeTpuu. OpTOroHaIbHOE NPOEUUPOBAHUE U €0
CBOMCTBA. KOMIUIEKCHBIE YEPTEKHM TOYEK, NPSAMBIX M IUIOCKOCTEH. B3aumHOE IOJIOkKEHUE
TOYEK, MpPSIMBIX M IUIOCKOCTEH. KpuBble IMHHM, NOBEPXHOCTH U HX KJIacCHUPHUKAIUS.
KoMIiekcHble 4YepTexu JIMHMM W NOBEpXHOCTEH. lIpsMOyrospHble aKCOHOMETPUYECKHE
NPOEKIMU: HM30METpusi, IuMeTpus. Meroasl mpeoOpa3oBaHUl KOMIUIEKCHOTO YepTexa.
[lo3unmonnble u Merpuyeckue 3anadd. Paszseptku mnosepxHoctel. ECK]. ®opmatsl,
MacIITadbl, JUHUM, MPUQTH, BUIBL, pa3pe3bl U ceueHus. Hanecenus pasmepon. Mzmenws.
JoxymenTtanus. Yeptexx aeranu u cOopouHblii yeprex. CTtpoutenbHble udepTeku. CXeMbl
AJIEKTpUYECKUE MpUHIMNHUAIBHBIE. HaHeceHne pa3mMepoB Ha 4YepTeXe JAeTaad, COOPOYHOM
YepTeKe U CTPOUTENILHOM uepTexke. Bubl coenunenuii neraneid. Pe3p0bl v ux nu300pakeHue Ha
yeprexax. Pe3pOoBbie coequnenus. CoenuHenue aeraneil cBapkoil u naiikoil. Crnenudukanus.
OcHoBsl koMIibtoTepHOM rpaduku. 2D u 3D monenupoBanue B CAITP KOMITAC. [lony4yenue
ACCOLIMMPOBAHHBIX YEPTEXKEN U CrICHUPUKALINH.

XumMusa

[lepuonnueckas cucteMa W CTPOCHHE aTOMOB JJIEMEHTOB: KBaHTOBO-MEXaHWYECKAs MOJCIb
aToMa, KBAHTOBBIC 4YHWCJA; aTOMHBIC OpOWTaNM; npuHIMN llaynu; mpaBwia W TOPSIOK
3alOJTHEHUSI aTOMHBIX OpOWTaneill; CTPOCHHWE MHOTOXJIEKTPOHHBIX aToMOB. (OCHOBBI
XUMHUYECKON TEPMOJAMHAMUKU: dHEpreTrudeckue 3PGeKThl XMMHUUYECKUX MPOIECCOB U (Pa30oBBIX
MEepPEeX0J0B; BHYTPEHHSS HSHEPTUs, DHTAIBIHSI U WX HU3MEHEHHWE B Pa3IMYHBIX IPOIECCaX;
TEPMOMEXaHUUECKHE pacueThl. XUMHUYECKas CBS3b W CTPOCHHE MOJICKYJ: OCHOBHBIC THIIBI
XUMHUYECKON CBSI3W; KOBAJICHTHAs! CBS3b C IMO3HMIIMH METOJa BAJICHTHBIX CBS3€H; MOHATHE O
METOJIE MOJICKYJIIPHBIX OpOWTaNel; o0pa3oBaHWE KOBAJCHTHOW CBSI3W 1O OOMEHHOMY U
JTIOHOPHO-AaKI[ENITOPHOMY ~ MEXaHHM3My,; OCOOCHHOCTH  KOBAJCHTHOW  CBs3W; HWOHHAs,
MeTaJUIMuecKasi, BOJOPOAHAs, MOJEKYJSPHbIE CBSI3H, WX OCOOEHHOCTH. OCHOBHBIE KIIACCHI
HEOPTAaHWYECKUX COCIUHEHUHN; METaJUTbl, HEMETAJUIbl, OKCHUJIbI, TUAPOKCU/IBI, KHUCIIOTHI, COJIH;
MX XMMHUYECKHE CBOMCTBA. YUYEHHE O pacTBopax. PaBHOBecne B pacTBOpax 3JIEKTPOJUTOB:
3aKOHBI HJICATBHBIX PACTBOPOB; JJICKTPOIUTHI M HEDJICKTPOJIMTHI; KOHCTAHTA JHUCCOIUAIIAN
Ca0bIX JJICKTPOJUTOB; HMOHHBIE PABHOBECHS, CHUJIBHBIC DJICKTPOJUTHI, TEOPUS CHIBHBIX
DJIIEKTPOJUTOB; XUMHUYCCKHN TIOTEHIMAN; aKTHBHOCTh M KOA(D(PUIIMEHT aKTHBHOCTH.
OKHCITUTETbHO-BOCCTAHOBUTEIILHBIC  PEaKIUU:  KiacCU(UKAIUSA; BIMSHUE TPUPOILI U




KOHIIEHTPAIIMU PEareHTOB, CPEbl U APYTUX YCIOBUN HA TTyOWHBI U HaIllpaBJICHUE MPOTEKAHHUS
OKHCJIUTEIIBHO-BOCCTAHOBUTENBHBIX IIPOLIECCOB. JJEKTPOJABHKYIIHE CHIIBI U DJIEKTPOJIHBIE
NOTEHUUAJbl: BO3HMKHOBEHHE CKAaYKOB IOTEHIMAJIOB Ha TIpaHMlle pazfena (a3; JIBOHHOU
JIIEKTPUYECKUN CIIOM; CpPaBHEHUE DIEKTPOXUMHUYECKUX CBOWCTB METAJUIOB; CTaHIAPTHBIC
DIEKTPOAHBIE M OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIE IIOTCHIMANBI;, YypaBHeHHWE HepHcra.
XuMHUYeCcKasi KUHETUKA U KaTalu3, XUMUUECKOE PABHOBECUE: CKOPOCTh XMMHYECKON PEAKIIH B
TOMO- M TE€TEPOrE€HHBIX CHCTEMAaX; KOHCTAHTA CKOPOCTH PEAKLIMHU; KNHETUYECKOE YPAaBHEHME;
MOJIEKYJISIPHOCTh M TOPANOK peakiuu; mnpaBwio Bant-T'odpda m ypaBHenue Appenuyca,
sHeprus aktuBauuy; npuHuun Jle-Illarense. Oprannueckast Xumusi: Kjiaccu(puKkaus, CTpOeHUE
U HOMEHKJATypa OpraHMYeCKUX COEIMHEHUH; KiIacCU(PUKAIUs OPraHUYECKUX pEeaKLui;
KAaTaJIu3 OpPraHUYECKUX PEaKIUi; CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX COCIVHEHUU;
AJIEMEHTOOPTraHUYECKUE COCIUHEHNs]; OCHOBHBIE METOJbI CUHTE3a OPTAHUYECKUX COCIUHEHUN;
XUMHYECKUU MTPAKTUKYM.

HaHoTrexHoJ0ruuM M
HAHOMATEePHAJIbI

Buapsl HaHOCTPYKTYpHBIX MaTE€pUaJOB M HAHOKOMIIOZUTOB. [lopomikoBble HaHOMAaTepHAIbI.
HanoctpykrypHbie ITOBEPXHOCTH. O0bemHbIE HAaHOCTPYKTYpPHBIE MaTepUAJIBI.
KoMNO3MIIMOHHBIE HAHOCTPYKTYpHBIE Marepuaibl. MeToapl CO34aHUSA HAHOCTPYKTYPHBIX
MAaTepUaioB U HAHOKOMIIO3UTOB. MeETox MEeXaHWYecKoro JUCIEeprupoOBaHUs. Meron
buznyecKkoro AMCIEeprupoBaHus. MeToa XMMHUYECKOro aucneprupoBaHus. buonoruueckue
MOAXOJbI K IOJYyYEHUI0 HAaHOPAa3MEpPHBIX MaTepuanoB. PopMUpOBaHWE HAHOMATEPUAIIOB IO
MEXaHU3MYy «CHM3Y-BBepX». OpMUPOBaHHE HAHOMATEPHUAIOB IO MEXAHU3MY «CBEPXY- BHH3Y.
Metoapl u3ydeHus: CTPYKTYpbl U CBOMCTB HAHOCTPYKTYPHBIX MAaTEPUATIOB U HAHOKOMITO3UTOB.
Merton pentreHorpaguu. MeTos 3IeKTpOHHON MUKPOCKOIUU. MeTo/| CKaHUPYIOIEeil 30HA0BOM
MUKPOCKOTIMU. MoaenupoBaHue CTPYKTYPhl U (PU3NIECKUX CBOMCTB. METOIbI KOMITBIOTEPHOTO
MOJEIUPOBAaHUs HAHOCHUCTEM. MonenupoBaHHe CTPOEHHs MHOTODJIEKTPOHHBIX AaTOMOB.
MonenupoBaHie MOJEKYJISAPHBIX cucTeM. MHOromacmraOHOe MOJEIMPOBAHUE MAaTEpUANIOB U
npoiieccoB. [Iporpammuoe obecniedeHre MoIETMPOBAHNSI HAHOCHUCTEM.




Hay4yHo-ucciiegoBarejbckas
padora

AHanu3 HAay4YHO-TEXHHYECKOW WH(POpMAIUU, OTEUECTBEHHOTO U 3apyOeKHOTO OIBITa IO
TEMaTHUKE HAy4YHO-UCCIIEI0BATEILCKOM paboThl; MOAEIMPOBaHUE OOBEKTOB U MIPOLIECCOB, B TOM
YHUCJIE C UCHOJIb30BAHUEM CTAHAAPTHBIX MMAKETOB MPUKJIAJHBIX MPOrpaMM IO PYKOBOACTBOM
HAay4YHOTO pYKOBOJHUTEJA; Y4YacTUE B IMPOBEICHUM SKCIEPUMEHTOB IO PYKOBOICTBOM
HAay4YHOI'O PYKOBOAMUTEINS; Y4aCTHE B COCTaBJIEHWHM OTYETOB IO PE3YJIbTATAM IPOBOJMMBIX
UCCJIEIOBaHMIA; ydacTue B 0OPMIICHHUHU PE3yJIbTaTOB UCCIIEIOBAaHUM U pa3paboToK.

BAPUATUBHASNA YACTD

@dusnyeckasi M KOJJIOUIHAS
XUMUA

OCHOBBI XMMHMYECKOM TEPMOAWHAMHKU: TIEPBOE HA4Yajao TepMOoANMHAMUKU. [IpunoxeHus
MEepPBOTO Hayajga TepMOJUHAMUKHU. TeruioBbie YOPEKTHl XUMUYECKUX U (HUZUKO-XUMHUYECKUX
npoueccoB. 3akoH ['ecca. Ero repmoanHamuueckoe o0ocHOBaHUE. PacyeT TemioBbiX 3ppexkToB
npu nomomu ypaBHeHus Kupxroda. Bropoe Hauano tepmogumHamuku. TepMoauHaMuUYecKu
oOpaTuMble U HeoOpaTUMbIe Tpouecchl. DHTponus. CTaTUCTHYECKOE HCTOJKOBAHHE BTOPOTO
Hayaja TEPMOJUHAMHUKHA. OHTPONUA U TEPMOAUHAMUYECKAs] BEPOSATHOCTb. Meron
xapakTepuctuueckux (QyHkiui. YpaBHenus ['uO6ca-I'enpmronsia. Ilpumenenue Tabiuil
CTaHJAPTHBIX BEJIMYMH. XHUMUYECKUM IIOTCHIMAJ. YCIOBUA  XUMHYECKOTO PABHOBECHS.
da30Bble paBHOBECHs: TepMOAWHAMUYecKas Teopus ¢a3oBbIX paBHOBecuil. PaBHOBecue B
reTeporeHHbIX cucrteMax. Pa3zoBble MEpexoJbl MEepBOro M BTOporo poxa. IlpaBuno ¢as
['nb6ca. IlpumeHeHue ero K  OJAHOKOMIIOHEHTHbIM  cucTteMaM. PaBHoBecue B
JBYXKOMIIOHEHTHBIX CUCTEMax. /[narpamMMbl COCTOSIHUM B KOOPJAMHATAX TEMIEPATypa-COCTAaB.
duznKo-XUMUYECKHil aHanu3. PaBHOBecHe B TPEXKOMIIOHCHTHBIX cHCTeMax. | paduueckoe
M300paKEHNE UX COCTaBa U CBOMCTB. XMMHUUYECKOE paBHOBECHE. XMMUYECKOE CPOJICTBO: 3aKOH
JEUCTBYIOIIMX Macc. TepMoAMHaMHYECKass TEOpUs XUMHYECKOIO CpPOJCTBA. Y PABHEHUE
U30TepMBbl XUMHUYecKoW peakuuu Bant-T'opda. 3aBUCHUMOCTP KOHCTAaHTHI PABHOBECHS OT
TeMriepaTypbl. Pacduer KOHCTaHT paBHOBECHS C UCIHOJIb30BAaHUEM TaOJMUIl CTaHAAPTHBIX
BEJIMYMH TepMoAuHaMuyeckux (GyHkuuid. IloBepXHOCTHBIE SIBIICHUSA: TEPMOAMHAMHUKA
MOBEPXHOCTHBIX siBIeHUU. Kiaccudukanuss MOBEPXHOCTHBIX SIBIEHUW B COOTBETCTBUU C
OOBEMHEHHBIM YpPaBHEHUEM IEPBOTO M BTOPOTO Hadall TEPMOJMHAMHUKU JUIsl T€TEPOTE€HHBIX
cucteM. [loBepxHOCTHOE HaTsDKeHHE. AncopOimsi Ha pa3MuYHBIX TpaHUIAX paszzaena das,




MEXaHU3Mbl M KOJIMYECTBEHHOE omnucanue. Teopun azacopOmuu.  OOmme cBemaeHus o
MEXaHU3MEe CTPYKTYypooOpa3oBaHUsi. XHUMHUYECKash KWHETHMKA: KMHETUKA pPEeaklMil B ra3oBou
daze u pactBopax. Kunermueckue ypaBHenust peakuuid [, II u III mopsakos. Teopuu
XUMHAYECKON KHHETHUKH. KHHETHKa CIIOXKHBIX pEaKLIHi B 3aKPBIThIX CHCTEMaX. J[ByCTOpOHHHE,
oOpaTuMbIe, MapauIeIbHbIE U TOCIIeI0BATEIbHBIC, COMPSIKCHHBIE, (DOTOXUMHUYECKHE, IICTTHBIC,
rEeTEPOrE€HHBIC PEAKIINH.

MeTo10,10r1si HAYYHbIX
HccJIe0BaHui

OOuue cBefeHUs O HAyKe M HAYYHBIX HUCCIEAOBAHUSIX. DJEMEHTHl TEOPUU M METOJ0JIOTUU
HAyYHO-TEXHUYECKOTO TBOPYECTBA. [€OpPEeTHUECKHE M JKCIEPUMEHTAIbHBIE HCCIIECIOBAHUS.
Cucrempl HMHGOPMAIIMOHHOTO OOECIEYEHUsI HayKH U TEXHUKH. MeTpojaorudeckoe
oOecrieueHne  HKcrepuMeHTa.  Metonbl  00pabOTKM  pe3ylbTaTOB  AKCIIEPUMEHTA.
MonenvupoBaHue TEXHUYECKUX 00BEKTOB WK mpolieccoB. OGopMieHue pe3yabTaTOB HaAyYHOU
paboThl. [IpuHUIKNBI OPraHU3alMK U YIIPABICHUS HAYYHBIM KOJUIEKTHBOM.

3amuTra MHTEIEKTYAJbHOM
COOCTBEHHOCTH

OtkpeiTs. M300peteHus. OOBEKTbl MATEHTHOTO IpaBa: M300PETEHHMs], IMOJIE3HbIE MOJIEIIH,
POMBIIUIEHHbIE 00pa3ipbl. ToBapHbld 3HaK. MckmrouuTenbHOE MpaBo. ABTOPCKOE MPABO.
[TpaBoBast oxpaHa UHTEJUIEKTYalIbHONU COOCTBEHHOCTH.

Tpubodusuka

OU3NKO-XUMUYECKHUE  MPOIECCHI, CTPYKTYpHO-(pa30oBbIe  TpEBpallICHUS, BKJTFOYASI
Teropuznyeckre U TpubodyiekTpuueckue 3((PEeKTl B MOBEPXHOCTHOM CIIOE€ TPU TPEHUU
METaJUTMYECKUX M TOJMMEPHBIX TBEPIBIX TEJ, C MPUMEHEHHUEM COBPEMEHHBIX (DU3UYECKUX U
XUMHUYECKUX METOJIOB M CPEJCTB BBIYMCIWTEIBLHOW TeXHWKH. McciaemoBaHue aare3MOHHOTO
B3aMMOJICUCTBHS METAIJIOB M MOJMMEPOB, 3aKOHOMEPHOCTH M3MEHEHUS CTPYKTYPBI U CBOMCTB
TPYIIUXCSI TTOBEPXHOCTEH M MOBEPXHOCTHBIX CIIOCB MPH PA3IMYHBIX TEMIIEpaTypax U YPOBHSX
BHEIIHETO  DHEPreTUYECKOTO  BO3JECWUCTBHS, a TakKe TEPMOJUHAMUYECKUE MOJCIU
TpUOOCHUCTEM, TTO3BOJISIONINE OIICHUBATH COCTOSIHHE TPUOOCHCTEMBI W MPOTHO3UPOBATH CPOK
CITy’KOBI y3JI0B TPEHUS MaIITHH.

dusnueckoe
MaTepuaJoBeeHUue

B3aumocBsa3p  ¢uzuku  TBEpAOro Tenma M Quanyeckoro MarepuaioBeneHus. OOmas
xapakTepucTuka wmatepuaioB. a3l W CTPyKTypa B METAUIMYECKUX MaTepuasax.
Merannmuueckue coenuHenus. CTpyKTypa pacijlaBOB M KpUCTaUIM3alus. 3aKOHOMEPHOCTU
($a30BBIX TMpeBpalieHuii B TBEPJOM COCTOSHUU. PeKkpuCTaNIM3aIllMOHHBIE CTPYKTYPHBIC




npeBpalleHus B Meramuiax. Jumarpammel coctosHus. Tepmuueckas oOpabOTKa METalIOB.
[IBeTHpIe MeTamabel U criaBbl. Hemertamnuueckue matepuaibl. COBpeMEHHbIE  IPOOJIEMBI
(U3MKN MPOYHOCTH MaTepuasioB. B3auMOCBs3b CTPYKTYpbl U (PU3UKO-MEXAHUUYECKUX CBOMCTB
METANIMYECKUX  MarepuanoB. Teopernueckas MPOYHOCT U JAEPEKTBI  CTPYKTYpHI.
HanpspkenHoe u  AeOpMUPOBAHHOE COCTOSIHUE. XapaKTEPUCTHKH (PU3UKO-MEXaHUYECKUX
cBoiictB. [lmactuueckass aedopmanus. Ilomsyuects. VYctanmocts. Paspymenue. Ilpuniumns
CO3JaHUsl ONTHUMAJIBHBIX CTPYKTYp CIUIABOB. OJKOHOMMYECKHE MPHUHLMIBI HTPUMEHEHUS
MaTEpHAJIOB.

MeTtoaosiorusi BbI0OOpa
MaTepuajioB U TEXHOJIOT UM
00padoTKH

CpaBHUTENBHBIE XapaKTEPUCTUKU U OOJACTH MPUMEHEHUSI COBPEMEHHBIX U IMEPCHEKTHUBHBIX
MaTepuanoB. MeTamryprus *ene30yrJIepoJAuCThIX CIUIaBOB. MeTaulyprus CIJIaBOB HA OCHOBE
MEJU, MarHus, altOMUHUS, TUTaHa. OOIMe MPUHIMIBI BHIOOpA MATEPHATIOB M TEXHOJOTUMN
YOpOUHstoled oOpabOTKH Il JeTajie MalluH W WHCTpyMeHTOB. I[IpuHiumner BeiOOpa
KOHCTPYKIIMOHHBIX CTajJ€d M TEXHOJOTUW WX YIPOUHSIONMIEH 0OpaOOTKH JJisi U3rOTOBJICHUS
JeTanei MaluH U 00opyaoBaHusi. [IpuHIUIIBI BEIOOpAa MHCTPYMEHTAJIBHBIX CTaliel U CILJIABOB
U TEXHOJOTHUH WX YIPOUYHSIOMIEH O0OpaOOTKW I WM3TOTOBJICHHS HWHCTpyMEHTA. [IpuHITUIIBI
BBIOOpAa YYT'yHOB M TEXHOJOTHMH UX OO0pabOTKH MJisi W3TOTOBJICHHS JeTalied MallluH |
obopynoBanusi. [IpuHIuIBEl BEIOOpA CIIJIABOB Ha OCHOBE MENIM, MarHus, aJllOMHHUS, TUTaHa U
TEXHOJOTUH HWX YINPOYHSIOMIEH o00paOOTKHM IS M3TOTOBJICHHS JICTAJIEM MAIlMH M
obopynoBanusi. O3HAKOMJIEHHUE CO CIY»KEOHBIM Ha3HAau€HUEM JeTanu. AHanu3 TpeOOBaHMM K
MEXaHWYECKUM M TEXHOJOTWYCCKUM CBOMCTBaM u3fienus. TpeOoBaHUs K KOPITYCHBIM JICTaIsIM,
BajlaM, oOcCsiM, (uiaHIiam, 3yOuaTbIM U YEpPBSYHBIM IMepefadyaM, pPe3bOOBBIM COCIMHEHUSIM,
MOMITUITHUKAM CKOJBKCHHUS W KadeHHs, TMPYKWHAM, METALIOPEXKYIIEMY HWHCTPYMEHTY,
IITAMIIOBBIM CTaJISIM JJII XOJIOAHOTO M TOpPSiUero JeopMHUpOBAHUS, CTAISAM JJs YAapHOTO
WHCTpyMeHTa. VIcxomHple JaHHBIE [UIsi TPOEKTUPOBAHMUS TEXHOJIOTUYECKOTO TIpoliecca
U3rOTOBJICHUS JeTamu. [locTpoeHrne MaTeMaTHYeCKONW MOJENH ONTHUMHU3AINKA OTepaluu
(mepexona) o6OpaboTku pe3anueMm. Bimsaue cnocoba 00pabOTKM pe3aHHEM, CBOWMCTB
oOpabaTblBaeMOro MaTepualia, TeOMETPUM U KOHCTPYKUMU PEXKYIIEr0o WHCTPYMEHTA,
0COOCHHOCTEW 000pyA0BaHUS Ha PeKUMBI pe3aHus. OOpaboTKa HAPYKHBIX TTOBEPXHOCTEH Tel
BpaIllEeHUs] HAa TOKApPHBIX U NUIU(OBAIBHBIX cTaHkaX. OOpaboTKa OTBEPCTHI Ha CBEPIMIBHBIX,




pPacCTOUYHBIX, NUTM(OBATBLHBIX W MPOTSKHBIX cTaHKaXx. OOpaboTka Ha PEBOJBBEPHBIX CTaHKAX.
ObpazoBanue pe3bOOBBIX MoBepxHOCTEH. OOpabOTKA MITOCKUX MOBEPXHOCTEH Ha CTPOTABHBIX,
bpe3epHbIX U HNUTMQPOBAIBHBIX cTaHKaX. OcoObie MeToabl 00paboTku. OCOOEHHOCTH U METOJIbI
00paboTKK AeTalied U3 KAPOIPOUHBIX MATEPUAIOB U TEPMOCTOMKUX TiacTMacc. OCHOBHbBIC
ATambl Pa3pabOTKH TEXHOJOTHYECKOro Tmporiecca. [IpoeKThupoBaHWE THUIIOBBIX M TPYMITOBBIX
TEXHOJIOTUYECKUX MPOLIECCOB.

Koppo3us u 3ammura
MaTepuajioB

OO6uue cBefeHUsa O KOppo3uu. TepMoauHaMKUKa U KMHETUKA KOPPO3UU. DIEKTPOXUMUYECKAs
KOpPPO3US. TepmonnHaMuueckas BO3MOKHOCTb ANEKTPOXUMHUYECKOU KOppO3uun
MeTauioB.Buibl Koppo3uoHHBIX paspyuieHuid. Knaccudukaius KOppO3HUOHHBIX pa3pylICHUM.
Kopposuonnbie pa3pyiieHus: TpyoorpoBoioB. Koppo3noOHHO-MEXaHHMYECKOE pa3pyllieHue
TpyOonpoBosoB. KaBuranmonnas kopposus. KopposnonHoe pactpeckuBanue. AtmochepHas
Koppo3usa wmetamuioB. Koppos3us B mopckont Bome. Ilogzemnass kopposus. buokopposws.
Koppo3uoHHoe pacTpecKUBaHUE MarucCTpajdbHBIX TPYOONPOBOJAOB TMOJ MEXaHUUYECKUM
HaMpsOKEHUEM.  DJIGKTPOKOPPO3Usl Oy KAAIOUMHU  TOKaMHM. XUMHYECKass KOppO3Hs.
TepmoanHaMudeckass BOSMOKHOCTh XUMHUECKOW KOPPO3UH METAIIIOB. MeXaHNU3M XUMHUYECKOMN
kopposun. [lokazaTenu xumudeckoil koppo3uu. Buasl xumudeckoit koppo3uu. OOpa3zoBaHue
IJICHOK Ha TOBEPXHOCTH MAaTepHalioB, uX Kiaccudukamus. DakTopbl, BIHUSIONINE Ha
COXpPaHHOCTh IUICHOK. BiusHMEe BHENIHUX U BHYTPEHHUX (AKTOPOB HA XUMHUYECKYIO
KOPPO3HIO METAJJIOB. 3alllUTa OT Ta30BOM Koppo3uu. KOHTponupyemble U 3alIUTHBIC
atmocdepsl. KapocToiikoe nerupoBanue. Kapoctoiikue criaBbl. [loBepXHOCTHas 3amura.
N3onsunoHHbIE MaTtepuanbl W 3aIlIUTHBIE TOKPBITHUS OT Koppo3uu. Hemeramnmmueckue u
MeTaJTMYecKkre MOKpbITUs. CrocoObl HaHECEHUs] W BUJIBI MaTEpPHAJOB [JIsl MOJy4YCHUS
METaJUIMYECKNX TOKPBITHH JUIsi TACCHUBHOM 3amuThl 0T Koppo3uu. Kiaccuduxarus
KOPPO3HMOHHOCTOMKUX MeTauimueckux mokpbiTuid. [laccuBarusi metamnoB. WHTrHOUTOPHI
Koppo3uu MeTtaiioB. IlaccuBHas 3ammra. BUTYyMBl U BSDKylIME Marepualibl HA MX OCHOBE.
N3onsunoHHbIE MaTepuadbl Ha OCHOBE IIJIACTMYECKMX MacC. 3aBOACKHE IOJIUMEPHbBIC
MOKPBITUSL.  DJeKTpoxumuueckas 3ammra. Karomnas 3ammura. IIpoTekTopHas 3amura.
Jpenaxxnas 3amura.




MaTepnaJIOBe):[eHne crajied u
CILIaBOB

[TpuHuunel mMapkupoBku craneid B Poccum, I'epmanum, Anrmum, CIUA, fnonun, Kurae.
VYrnepoauctele KadecTBeHHbIE cTamu. CTanu I XOJIOAHOW INTAMIIOBKHU. YIIydIllaeMble
nerupoBaHHble ctanu. Cranu Uil NEMEHTAaUuu W a30THpOBaHUA. [IOJNIMITHUKOBBIE CTaJM.
IIpyxuHHBIE cTann. BpicokomnpouHsle cTand. KOHCTpYKIMOHHBIE CTajdu CHIELUAJIBHOIO
HazHayeHus. [IpumepHble CBOICTBa, CTPYKTypa, TepMHUyecKas o0paboTka, MpUMEPHI
3apyOeKHbIX aHAIOTOB. (OCHOBBI KapONPOYHOCTH. TeII0yCTONYMBBIE CTAM. AYCTEHUTHbBIE
»aporpounble ctany. CruiaBel HA OCHOBE HUKEN M KoOasnbTa. XKapocToiikue cTajid U CIUIaBbI.
[TpumepHBIE CBOWCTBA, CTPYKTYpa, TEpMHUUECKas 00padoTKa, MpUMepHI 3apyOeKHBIX aHAJIOTOB.
[TpuHiunel MapkupoBku. Kpuorennsle cranu. BnusHUE JIETUPYIOIIUX 3JIEMEHTOB Ha IOPOT
XJIAJHOJIOMKOCTH U (a30Bbld  cocTaB craind. HukeneBble cTamu; XpOMOHHUKEIEBBIE,
XpPOMOMApPIraHUEeBbl W XPOMOHMKEIBMApPraHILIEBbIE CTald. BBICOKOJIETHUPOBAHHBIE CTalId U
CIUIaBbl HA OCHOBE JK€J1€3a, PEKOMEHIyeMble JJi pa0OThl IpU HU3KUX TemrepaTypax. CruiaBbl
Ha ocHoBe MarHus. CruiaBbl Ha ocHOBe Oeprinusi. CriiaBbl Ha OCHOBE amoMHHMS. CIUTaBbl Ha
ocHoBe Meau. CruiaBbl Ha OCHOBE THTaHa. KOHCTPYKIMOHHBIE MaTEpHaIbl HA METAJUIMYECKON
Matpuie. KOHCTpyKIIMOHHbIE MaTepuaibl Ha nojauMmepHod marpuue. CruiaBel ¢ 3(dexkTom
naMsTH MEXaHU4YECKON (hOPMBI.

duznueckue 0CHOBBI
TEeXHOJOTHYEeCKHX MPOLEecCOB

DneMeHThl TeXHOJOTUYECKON TETUIO(MU3UKH K TEXHOJIOTUSIM OO0paOOTKHM MaTEpHUATIOB JINTHEM.
DneMeHTHI TEXHOJIOTHYECKON TeTIO(MU3UKN K TEXHOJIOTHUAM 00pabOTKHA MaTeprajIoB Pe3aHUEM.
DJeMEeHTBl TEXHOJOTMYECKONW TeIUIOQU3NKH K TEXHOJOTHUSAM O0pabOTKH MaTepuasoB
JABJICHUEM. OJEMEHThl TEXHOJOTUYECKOW TEeIIO(PU3MKH K TEXHOJIOTHSIM 00pabOTKH
MaTepuajoB cBapkod. Bompockl MexaHWKM (KMHHEMAaTHKH U CTaTHKH), TO3BOJISIOIINE
onpenenars Aehopmainu, yaeiabHble pabOThI, CUJIbI, MOIIIHOCTU MPU MEXaHUYECKONU 00paboTke
pezanueM. Bompochkl MeXxaHWKM (KHHEMAaTHKA ¥ CTAaTUKH), TIO3BOJISIIONINE OMPENeIsiTh
nedopmariiu, yaeiabHbie padoThl, CUIIbI, MOIIIHOCTH MPU MEXaHUYECKON 00pabOTKE TaBICHUEM.
B3auMoCBsI3p  TEMJIOBBIX U MEXAHUYECKHX IMPOLECCOB MPUMEHUTENBHO K 00paboTke
MaTepHaoB pe3aHueM (TEpMOMEXaHUKA pe3aHusl).

TexHoJ10rUs OPOLIKOBOM
MeTAJLIYPIryH

Teopuss u TtexHonoruss (popmMoBaHUS METAUIMYECKUX MNOPOMIKOB. [loAroTOBKa MOPOIIKOB.
OcobenHocTtu nporeccoB (hopMoBaHUSI OOBIYHBIX M YIBTPAAUCIIEPCHBIX MOPOIIKOB. CIocoObI U




TexHoiorun (opmoBanusa. OOopydoBaHHE M TEXHOJOTHMYECKass OcCHAacTka. Teopusi H
TEXHOJOIUs crnekaHusi. OCOOEHHOCTH TBEPAO(PA3HOro M KUAKO(PA3HOTO crekaHus. Teopus
IIPOLIECCOB UM OCHOBHBIE 3aKOHOMEpPHOCTH. [IpakTnka cnekanus. TexXHOJIOTHs, CTPYKTypa M
CBOMCTBAa MOPOHIKOBBIX MaTepuanoB. Knaccupukanums. CBolcTBa M3IEIMM M METOABI HMX
KOHTpOJIsi. MaTepuaiibl 1 0COOEHHOCTH TEXHOJIOTMI U3TrOTOBJIEHUS NOPOIIKOBBIX MaTEPHUAJIOB.
BonokHHCTBIE METATIIOKOMITO3UIIMOHHBIE MaTepuainbl. OOIMe CBeACHUS, KiaccuuKarius.
[TopouikoBble Marepuanbl HA OCHOBE AJIIOMUHUS, MAarHus, THUTAHA, HUKEIS. ApPMUPOBaHHbIE
MAaTEpPUAJIBI C IJTACTUYHOMN U XPYIIKOM MaTpULEH. Y IIbTPaIUCIIEPCHBIE TIOPOLIKH B IIOPOIIKOBOM
MeTaryprud. OcoOeHHOCTH IPUMEHEHHUS B MaTeprasax pa3IMyHOro Ha3HAYEHUSI.

Hpuxiaagnas pusnyeckas
KYJbTYpPa U CIIOPT
(3J1eKTHUBHAS TUCUHMILJIMHA)

[Icuxo¢usnonoruueckue OCHOBbI Y4E€OHOrO Tpylda U HUHTEIUIEKTYaJbHOW JESTENbHOCTH.
CpencrtBa (U3MYECKOM KyJNbTypbl B pPEryJHpOBaHUM paboTocrocoOHOCTH. BpauebGHO-
NEJAaroru4eckue  MCCIEIOBaHWA W CAaMOKOHTPOJb  3aHUMAKOIIMXCA  (DU3UUECKUMU
yOpaKHEHHsIMU H  criopToM.  [IpodeccuonanbHo-npukiagHas (u3nyeckas MNOATOTOBKA
CTyIeHTOB. @u3nueckas KyJbTypa B IPOU3BOJICTBEHHON AEATEIBHOCTH.

JAACIHUIIJIMHBI 11O BBIBOPY

OCHOBBI TEXHOJIOTUH
MAaIIMHOCTPOEHUSI

TexHHKa U TEXHOJIOTHS KaK OCHOBAa OpraHW3alliyd MPOU3BOACTBEHHBIX IpoleccoB. OCHOBHbBIC
MOHSTHUSA, CBSI3M B MAIIMHE M TPOU3BOJICTBEHHOM MpOIEcce €€ M3roToBleHUs. CTpyKTypa
MPOM3BOJACTBEHHOTO TMpolecca. TeXHOMOTMYECKH MPOLECC KAK 4YacTh MPOU3BOIACTBEHHOIO
nporecca. Krnaccudukamusi TEXHOJOTHMUECKUX MpoleccoB. CTPyKTypa TEXHOJOTHYECKOTO
npolecca M €ro OCHOBHBIC XapaKTepUCTHUKU. OCHOBHBIE MNPUHIMIBI TEXHOJIOTHYECKOTO
MPOCKTUPOBaHKA. TOYHOCTH W ee ompenensmonme (akropel. CTaTHCTHYECKUE METOIBI
HCCIICIOBAaHUSI TOYHOCTH MEXaHMYEeCKOW o00paboTku. PacdyeTHO-CTaTUCTHYECKHN METO.
HCCIICIOBAaHUSI TOYHOCTH. llorpemHocTd, BO3HUKAOmMMEe TIpu 00paboTke. YmpaBieHHE
TOYHOCTBIO MEXaHMUeCKOW o0paboTku. Kpurepun kadecTBa MOBEPXHOCTHOTO CJIOSI JI€TasIeH
MamuH. [IlepoxoBaTocTh MOBEPXHOCTH. BiusHHE TEXHOJOTMYECKUX (PAKTOPOB HA BEIUYUHY
IEPOXOBATOCTU. THUMHU3AIMA TEXHOJOTHYECKUX TMpoIeccoB. ['pynmoBoit mMeTon 00paOOTKH.
MopaynbsHas TexHoJsiorud. [locnenoBaTenbHOCTh U MTPaBUila MPOCKTUPOBAHUS TEXHOJIOTUYECKUX
MPOILIECCOB  M3TOTOBJICHUA  netanei. McxomHble — maHHBIE IS TPOEKTUPOBAHMS




TEXHOJOTHYECKUX TPOIECCOB MEXaHMYECKOM 00paboTku u CcOOpku. TeXHOIOTHYHOCTD
KOHCTPYKIIMH, OCHOBHBIC TIOKa3aTeIM TEXHOJOTMYHOCTU. BBIOOp TexHOJOrMYeCKuXx 0as3.
HopmupoBanue TEXHOJOTMYECKUX omepanuii. OcobeHHOCTH MPOEKTUPOBAHUS
TEXHOJOTHYeCKuX TporeccoB g ctankoB ¢ YIIY wu TITIC, gna oOpabGoTku Ha
aBTOMATHU3UPOBAHHBIX YYACTKAaX M aBTOMATHYECKUX JUHUAX. OdopMIIeHHE TEXHOIOTUYECKON
JIOKYMEHTALUU.

BorunciaurenbHas pusnka

OCHOBBI BEIYHCIUTEIBHBIX METOJOB. UHCIIEHHOE PEIICHUE CUCTEM JIMHEHHBIX alreOpandecKux
ypaBHeHu#. Ilpsimpie wmetonsl  (popmyner Kpamepa, meton Iaycca, MeToj HpPOTOHKH).
NrepanronHbie METOAbI (CXOIUMOCTh UTEpALMil, METOJ MPOCTON HTEPALIMU, METOI 3euaens,
METOJI BEpXHEHl penakcanuu). YuciaeHHoe pelleHre ypaBHEHHIl. MeToll Mmociie0BaTeIbHBIX
npubamxenuit. Meton kacarenbHbix (Metoa Hetotona). [Ipubnmxenue dyukuuii. Yucnennoe
uHTerpupoBanve. OCHOBHBIE 3314l BBIUUCIUTENIbHONU (PU3UKHU U METOMIBI UX perieHus: OOiue
cBeleHus1 00 oOBekTax MojaenupoBaHus. PU3NYECKOE U MATEMATHYECKOE MOJEIMPOBAHUE.
OcCHOBHBIC MNPUHIUIIBI TTOCTPOCHHUS W TpPeOOBaHUS K MaTeMaThueckuM MmojensiM. CriocoObl
MOCTPOEHUsI MaTreMarhudeckux mojened. CTaTUCTUYEeCKUuH  (3KCIEpUMEHTANbHBIA) U
TEOPETUYECKUII METOIbl TOCTPOCHUSI MaTeMaThyecKux Mojeneid. (OCHOBHbIE —ATallbl
AKCIEPUMEHTAIBHOTO MOJICIMPOBAHUASI M HMX XapaKTepUCTUKU. AHAIW3 W ONTHUMU3AIUSA
MaTEeMaTUYECKUX MOJIEIICH. BrruncnurenbHblii JKCIIEPUMEHT. Henocratku
AKCIIEPUMEHTAIIBHOTO MOJICIIMPOBAHUS.

MeToabl uccjie10BaHus,
KOHTPOJISI U UCIILITAHUS
MaTepuajioB

Mertonas! uccneaoBaHusi CTPYKTYpbl U (ha30BOT0 cocTaBa MaTepuanioB: Makpo U MUKPO aHAJIU3.
Merannorpadpuueckue  uccienoBanusi. PactpoBas  meramiorpadus.  PeHTreH-ananums.
Xumuueckuit ananu3. @Opakrorpaduueckuii aHammi. I[IpocBednBaromiasi MHUKPOCKOIHUS.
VYapTpa3ByKOBbIE UCHBITAHHS. MarHuTHbIE METONbI OOHapyxeHus nedexkToB. MeTomab
WCCIIEIOBAHHSI CBOMCTB MAaTEPHUATIOB: KPATKOBPEMEHHBIE M JJIMTEIIBHBIE WCIBITAHUSA Ha
pactsokenue. Mcneitanust Ha KpyueHue. Vcmbitanusi Ha u3rub. VcneiTanus Ha ycTamoCTb.
Ynapuele ucneiTanus. McnbeiTanus Ha TBEpAOCTh. McmbiTanue Ha cxarue. VcnbitaHus Ha
TEPMUUYECKYIO YCTAJIOCTh (TEPMOCTOMKOCTH). McnbITaHusl Ha JOJATOBEYHOCTh. McmbITaHus Ha
BBIHOCJIMBOCTh. TE€XHOJOTMYECKUE UCTIbITaHUsA. OnpenesieHus: TNIOTHOCTU. MeToIbl u3MEepEeHUs




TEMIIEPATYpbl, CWJI W HaIpsDKeHW: Metonx ecrtecTBeHHOM Ttepmomnapsl. llupomerpudecknii
METOJ M3MEPEHHsI TeMIlepaTypbl. /[MHaMOMETpUYECKUI METOJ HM3MepeHus cwil. M3mepeHune
nedopMauii ¥ HapsKEHUH MOCpeCTBaM TeH30poB. OnpeieneHne OCTaTOYHbIX HalpsyKEHUH.
MeToapl U13MepeHns XapaKTEpUCTUK TpeHus U u3Hoca: VccnenoBanus kos¢pduuneHTa TpeHus.
HccenenoBannss NponeccoB MW3HAIIMBaHUA. VccnenoBaHWs TENJIOBBIACICHUS HA TPaHHALIAX
KOHTaKTa. VccienoBaHuss MUKPOCTPYKTYpPbl TOBEPXHOCTHBIX ci10eB 00pasuoB. VccienoBanue
IIPOLIECCOB U3HOCA IIPU PE3aHUMU.

Pannaunonﬂme TEXHOJIOI'HH
B HAHOCHUCTEMAX

O3HakOMJICHHME C OCHOBHBIMU THUIAMU padIrnalliOHHbIX TEXHOJIOTUM | 060py,Z[OBaHI/I€M;
PaCCMOTpeHI/IG IMPUMCHCHHA paJHallMOHHBIX TEXHOJIOTUHN B HaAaHONMHAYCTPHUHU, TGOPGTI/I‘-IGCKI/IG
3dKOHBI U MAaTCMAaTHYCCKHUC MOJCIIN, OIIMChIBAIOIIHC ITPOLCCCHI ITPH paﬂHaHHOHHOﬁ 06pa60TKe;
HpaKTI/I‘-ICCKI/Ie HaBBbIKH II0 MOJICIIMPOBAHHIO IIPOLCCCOB IIpU paﬂHaHHOHHOﬁ O6pa6OTKC;
HCpCHeKTI/IBBI Pa3BUTHA paarallMOHHBIX TEXHOJIOTHUH B HAaHOMHAYCTPHUH.

TexHoJI0rUs IPOU3BOACTBA
MEIULMHCKON TeXHUKHU

Opranu3zanus npouecca MPOESKTUPOBAHUSA, KOHCTPYUPOBAHUS U MPOU3BOJCTBO MEIUIMHCKHUX
npubopoB. PaspemmrenbHas cUCTEMa, TEXHUYECKWE, KIMHUYECKHE WU CepTU(UKAIMOHHBIC
ucrneITanus. BeiOOop MeTona BO3JIEWCTBHS M CrHoco0a €ro peanu3alud B MEIUIIMHCKOU
npakTuke. Beibop marepuanoB. BiusHue TEXHOJIOTHUECKHX CIIOCOOOB M3TOTOBJICHUS AcTasien
U DJIEMEHTOB O0O0OpY/IOBaHUS HAa WX KOHCTPYKTHBHBIE (Qopmbl. [IpoexTupoBaHue y3/I0B U
AJIEMEHTOB O0OpYJOBaHMS, KOHTAaKTHPYIONIMX C TIOBEPXHOCTHIO Tejna. lIpoektupoBaHue
MEXaHUYECKUX DJIEMEHTOB KOHCTPYKIMHM MEAUIMHCKOro Tmpubopa. IIpoextupoBanue
AJIEKTPOHHBIX Y3JI0B M 3JIEMEHTOB. [IpoekThpoBaHue netanedl U3 MOPOUIKOBBIX MaTEpHUANIOB.
[IpoekTrpoBaHNE KOHCTPYKTHUBHBIX (OpM 3aroToBok u3 1uiactMacce. I[IpoekTupoBanue
TEXHOJIOTUM AJIEKTPOPUINUECKON U AINEKTPOXUMUYECKON 00pabOTKH.

buomenunuHckue
HAHOTEXHOJIOIUH

Haykoemkne TexHomorun B Ouosiormvi ¥ MenunuHe. KoHTposib, ympaBieHHe, 3alluTa |
COBEpIIICHCTBOBAHME BCEX OMOCHCTEM YeJIOBeKa C HCIIOJIb30BAaHUEM Ppa3pabOTaHHBIX
HaHOyCTpoicTB. HaHouactuipl B OMocyOcTcTparax M OMOTKAaHSX M POJU B3aUMOJICUCTBUS
HMCKYCCTBEHHBIX HAHOYACTHUI[ C TMPUPOJHBIMHU OOBEKTAaMHU HAHOPA3MEPOB — OeIKamu,
HYKJICMHOBBIMH KHUCJIOTaMHU | T. JI. MeToAbl HAaHOIMarHoCTUkU. HanoMenuiHa.




YasTpa3BykoBasi 00padoTka
MaTepuajIoB

O6mme cBeneHuss 00 YIBTPa3BYKOBBIX KoyieOaHusx. CBOOOMHBIE W  BBIHYXKJICHHBIE
MeXaHUYecKrue KoyiebaHus. 3BYKOBBIE BOJHBI B JKUAKOCTSAX W TBEPABIX Tenax. VCTOYHHKH
yIBTPa3BYKOBBIX  KOJICOAHUH. MarHuTOCTpUKIIMOHHBIE U IhE30KepaMUUECKUe
npeoOpazoBareny. YIbTPa3BYKOBbIE KOHLIEHTPATOPHI U BOJIHOBOJBI. OCHOBHbBIE (PU3NUYECKHE
MPOLIECCHI, MPOUCXOISIINE TPU IEHCTBUH yIIbTpa3ByKa Ha MaTepuaibl. BiusHue ynbTpazByka
Ha KOHTAKTHOE TpeHue. BriusHue yiapTpa3Byka Ha CONMPOTUBICHUE MATEPHANIOB TUIACTUYECKON
nedopmaruu. OO6mme cBeAeHHs 00 YIbTPAa3BYKOBBIX METO/AaX MEXaHHYECKOW 0O0paboTKH.
Oco0eHHOCTH pa3IuyHble (PU3UKO-XMUMUYECKUX METOA0B 00paboTKU.  YIbTpa3ByKoBas
OUYUCTKA MOPOIIKOB M H3JAEAMM. YIBTpa3ByKOBOE IpeccoBaHUE MOpouIKoB. CrekaHue u
ropsuee  IMPECCOBAHME IMOPOIIKOB C  TpUMEHEHHUEM  yibTpa3Byka. CoBMelleHHas
yIIbTpa3ByKoBasi 00paboTka. OCHOBHBIE 3aKOHOMEPHOCTH COBMEILEHHOW YJIbTPa3ByKOBOM
o0paboTku. IlpuMeHeHue COBMEIIEHHOW YIbTPa3BYKOBOM 0O0pabOTKU. YIbTpa3ByKoBas
MHTEHCU(DUKAUSI TPOLECCOB pe3aHusi TPyAHOOOpadaThiBaeMbIX MaTepuaynoB. OOpaboTka
BHYTPEHHUX Pe3b0 C MPUMEHEHHEM YIbTpa3Byka. [IpuMeHeHne ynbpTpa3Byka Mpu TOYCHHUU H
3y000N0IeHUN JeTaiel U3 BSA3KUX MarepuanoB. JloBoaka OTBEpCTHUH C BO3ACHCTBHEM
yJIbTpa3BYyKa.

Kpucraaaorpagus

CummeTtpus reomerpudeckoil Gopmel. [Torstue o kpucramie. CBOMCTBA KPUCTAIIMUECKUX U
aMOp(HBIX Tell. DIeMeHTapHasl silueika, KaTeropuu U CUHrOHUH. JleeKThl KpUCTaITNYeCKOro
CTpoeHMs. [[ucimokanmum M poCT KPUCTAIOB. DJIEMEHTHl CUMMETPUM KpucTawioB. Kiraccsl
CUMMETpHUH (TOYeuHble Tpynibl). Kpuctamimyeckue MHOTOIPaHHUKHU. TeopeMbl O COYETaHUU
cuMMeTpuuHbIX onepanuil. Kpucrtamnorpaduueckue npoekuuu. Cetka Bynbspa. Cummerpus
KPUCTAJUIMYECKON CTPYKTYpbl. T€OpeMbl O COYETAaHWU OINEpPaluii CUMMETPHUHM CTPYKTYP.
Cucrema Ttpancmsiuii bpaBe. basuc. Pemérku bpaBs. OOpartnas pemerka. OCHOBHBIC
dbopmysbl CTpYKTypHO# KpucTtamuiorpadun. Kpuctammoxumus u kpuctamiopusuka. ATOMHBIN
(voHHBIN) paguyc. [InoTHBIE ymakoBKkH, UX NoOpsl. [IpeacraBienre cTpyKTypbl Yepes3 MIOTHBIE
YOAKOBKHM, KOOPIHWHAIIMOHHBIE TOJMAAPbI W CEeTKU. (OCHOBHBIE THUIIBI  CTPYKTYP.
Kpucramnodusuka. Ilpenenvhbie rpynmbl cummeTpuu. Kpucramiorpaguueckue CHCTEMBI
KOOpauHAT. AHTucuMMeTpus. JUppakuMOHHBIE METOAbl  HCCIAEAOBAHUS  CTPYKTYpPbI
KpUcCTauioB. PeHTreHoBckue cnekTpbl. CrocoObl perucTpani PEeHTI€HOBCKOTO H3IYUYEHUS.




[Tomyyenne u pacuer peHTreHorpamm. HMHaunupoBaHWe peHTreHorpaMMm. PeHTreHoBcKas
nudpakToMeTpHs.

buodusuka u
OnoMarepuaJibl

TepmuHONOrMsA, CTaHIAPTHBIA YEIOBEK, MaclITaOMpoBaHHE. AHATOMUYECKAs TEPMUHOJIOTHS.
CranpapTHblii 4esoBeK. 3akoHbl MaciutabupoBaHusi. Cratuka Tena. JIBwkenue. Cuibl,
MOMEHTHI BpallleHusi U paBHOBecue. (CTaTuMka yacTeil Tena: Mpearmsedbe, OeApo, CYCTaBbl,
noscHuna. IlpaBuno Tpex cmi. TaktunbHOe 4YyBCTBO. KuHemaTmka ©W  MycKynaTypa.
Beprukanbhas croiika. Xoaws0a. ber. Ilpeokku. CoynapeHus tena 4einoBeka. MexaHWYecKue
CBOMCTBA TeJl. TKaHM Tena 4eaoBeKa: KOCTH, CBSI3KA M CYXOXKHWIIHS, XPSIIU. DIACTUYHOCTh U
BSI3KO-AJIaCTUYHOCTh KOocTel. Ilepemombl kocter. Mblmnpl. THUIBI MBIIEYHOW JIESTEIBHOCTH.
Crpykrypa wMmbiun. Ilokosmasics um aktuBHas Mbelmna. Kpusag Xwiia CKOPOCTh-CHIIA.
JlaBneHue M NOTOK JKUIAKOCTEH B OpraHu3Me. XapaKTEpPUCTHKW [JABJICHUS B OpPraHU3ME.
Onpenenenue n enuHAULBI U3MepeHus. M3mepenue nasieHus. Pu3n4ecKre OCHOBBI IABJICHUS U
TeueHus xuakocrer. 3akoH Jlanmmaca. YpaBHenue bepnyim. TeueHne BA3KOW KUAKOCTU H
3akoH llyaseins. /laBineHrne M MOTOK B pa3HbIX CHUCTEMAax opraHu3ma. J[aBIeHWE W MOTOK B
pa3HbIX cucTemax opranusMa uenoBeka. [uddysus. Jlerkue u BHemHee npixanue. CTpoeHue
jgerknx. ®wuswmka anpBeon. Puszmka apixanusg. Jlerounnie o0beMBI M eMKOCTH. PaOora,
HeoOXoumasi AJisl OCyllecTBIeHus JpixaHus. dusnka 3ByKoBbIX BOJIH. DopMUpOBaHHE roJIoCa.
Cucremsl, ywacTtBylomue B ¢opmupoBanuu peuu. [lapamerpsl romoca. CtpykTypa riasa.
®dokycupoBka U GOpMHUPOBaHUE U300pAKEHUS XPYCTUTUKOM. DOopMHUpOBaHUE U300paKeHUs U
JETEKTUPOBAaHME B I1a3y. AKKOMOJALMS W KOPPEKUWs HApYLICHWM 3pEHUS. DIIEKTPUUYECKHE
CBOMCTBA TKAaHEW Telyia. DIIEKTPONPOBOANMOCTh B KPOBU M TKaHAX. HepBHas mpoBOOMMOCTE.
Knerounble MemMOpaHbl M pacOpeleleHue HOHOB. OJJEKTPUYECKHE CBOWCTBA cepAla.
DNeKTpUYECKUe CUTHAJIbl MO3ra. MarHuTHoe 1oJie akcoHa. BocrpusitTme MarHMTHOIO MOJIS.
DNEeKTpOMarHUTHHIE BOJIHBI.

Hosble maTepuaJbl B
MeJIUIMHCKOM TEXHUKE

CoBpeMEHHBIE TEXHOJIOTMH pPa3BUTHS — WHQPOPMAIMOHHBIE, OWOTEXHOJOTUHU, TeHHAas
WH)XEHEPHs, MOJYYEHUE HOBBIX MaTepuaioB. KOMIO3MIIMOHHBIE MaTe€pUANIbl C MOJIUMEPHOU
Matpuieid. KoMno3uiuoHHble MaTepuagbl ¢ METAUIMYECKOW Martpuuen. Kommo3unuoHHbIe
MaTepHuasbl C HUTEBUIHBIMU KpHcTauiaMu. KoMo3uIMoHHbBIE MaTEPHUAJIbl C UHTEPMETAIATHOU




MaTpulied. YTIiepoJHble HAHOTPYOKH U crOcoObl UX Moidy4deHus. MemOpaHbl 1 MeMOpaHHbIE
TEXHOJIOTUH, COEIUHSAIONIME MMPOMBIIUICHHOCTh U 3KOJO0THI0. KaHallbHbIE HAHOCTPYKTYPHI JJIS
MepeHOoca MOJIEKYJI U HOHOB. Martepualibl ¢ alallTUBHO U3MEHSIOIMUMUCS cBolicTBaMU. HoBble
MaTepuaabl Ha OCHOBE CaMOpacCIpOCTPaHSIOIIErocs BbIcOKoTeMIiepaTypHoro cuHte3a (CBC-
TexHojoruu). Matepuansl ¢ mamsaTeio (opmbl. HoBble CTekIOKepaMHUYeCKHE MaTephabl.
buocoBmecTumMbie MaTepuanbl B MeauimHe. AMopdHble MeTalibl U ciuiaBbl. KoMmbioTepHoe
KOHCTPYMPOBAaHHUE MATEPHUAIIA C 3aJaHHBIMA MEXaHUYECKAMH CBOMCTBAMM.

HpOQKTHpOBaHI/Ie u
MPOU3BOACTBO 3ar0TOBOK

Opranuzanusi mnpouecca NPOEKTUPOBAHMS, KOHCTPYMPOBAHHUS W MPOU3BOIACTBO 3arOTOBOK.
Beibop Meroma u cmoco0a H3roTOBIEHHS 3aroToBOK. Bwibop wmarepuanoB. CHuxeHue
MaTEepUaJIOEMKOCTH U3JeNUi. BIusHue TeXHOIOrnYecKuX crnoco00B U3rOTOBJICHUS OTIMBOK Ha
UX KOHCTpYKTHBHBbIE (hopMmbl. [IpoexkTupoBanue nuThix neraneu. [IpoekTrupoBaHue 3aroTOBOK,
ITOJTy4aeMbIX rOpsYNM IJTACTUYECKUM ne(hOpMHUPOBAHUEM. [IpoexTupoBanue
XOJIOOHOIITAMITOBAHHBIX JeTanei. [IpoekTupoBaHME 3aroTOBOK, IIOJYyYa€MBIX XOJOIHOU
Bbicaakoi. [lpoexTupoBaHue  nmeraned, MOJABEPracéMbIX  MEXaHHYECKOW  oOpaboTKe.
IIpoekTpoBanue cBapHbBIX KOHCTpyKumil. IIpoekThpoBanue pAeraned W3 MOPOUIKOBBIX
maTtepuanoB. IIpoekTupoBaHHe KOHCTPYKTHBHBIX (OpPM 3aroTOBOK M3  ILIacTMacc.
[IpoexTupoBanue neraneH, moJBepracMbIX TepMUIEcKoit o0padboTke. [IpoexkTrupoBaHue masiHbIX
KoHCTpykiui.  [lpoexkTupoBanue  AeTalieil, TMOJABEPraeMbIX  IJICKTPOPHU3NYECKOH U
ANEKTPOXUMUYECKOIN 00paboTKe.

CHHTE3 HAHOCUCTEM

DU3NKO-XUMUYECKUE OCHOBBI CHHTE3a HaHOCUCTeM. DOpMHUPOBaHUS HAHOCTPYKTYpP IO
MEXaHU3MYy «CHU3Yy—BBEPX» U «CBEPXy—BHU3». TEXHOJOTUS MOTYyUYCHHS IUJICHOK U MOKPBITUIA:
dusnueckre MeToabl. TepMHUYECKOE MCHapeHUe, HOHHOE OCAXKICHUE. XUMHUYECKUE METOJBbI.
Ocaxnenne u3 ra3oBoil (a3el. Tepmuueckoe pasznokeHue. MexaHocuHTe3 W HaHO(haOpHKa.
[Ipocreiimme MOJEKyJISIpHbIE MAalTUHBI Ha TIPUMEPE CYMpPaMoJeKyIsIpHBIX cucTteM. CrocoOsl
YOPABJICHUS MOJCKYJISpHbIMU MammHaMmu. Konnenius HaHopaOpuku. DyHKIHOHATHHBIC
Osoku HaHOopaOpuku. TeopeTHueckue MPOEKTHl HMHCTPYMEHTOB MeXxaHocuHTe3a. CHHTe3
KOMIMAaKTHBIX HAHOKPUCTAJUIMYECKUX MaTepuasioB. JlucmepraliMoHHbIE UM KOHIACHCAIIMOHHBIC
MeToabl. OcaxkJieHre W3 Ta30BOM W KUAKOW (asbl. beicTpoe OTBepAeBaHHME W3 paclljiaBa.




[TomyueHnue yriepogHBIX HAHOCTPYKTYpP: S3JEKTPOAYTOBOE pacmblUieHHe rpadura, azepHoe
pacnblieHMe Trpadura, METOA XUMHYECKOIO OCaXACHHWS U3 Iapa, paguovyacTOTHOE
IUIA3MOXUMHUYECKOE OCaXJEHUE U3 Tra3oBOoil (a3bl W POCT MNpPU BHICOKOM JIABJICHUM MU
Temneparype. MeTonbl CUHTE3a HAHOKPHCTAUIMYECKUX HOpOWIKOB. ['azodaszHelii cuHTE3
(xongeHcanus napoB). [Inasmoxumuyeckuii cuHTe3. OcaxIeHHe U3 KOJUIOUJIHBIX PAacTBOPOB.
TepMuueckoe pasjloKEHWE UM BOCCTAaHOBJIEHUE. YIOPSANOYEHHE HECTEXMOMETPUUYECKUX
coenrHeHHH. MexaHocuHTe3 JleTOHAUMOHHBIM CHHTE3. OJEKTPOB3PBIBHBIE TEXHOJOTHHU.
[lomyyeHne  KOMIIAKTHBIX  HAHOKPUCTAUIMYECKMX  MarepuanoB.  KoMmakTupoBaHue
HaHomopomkoB. OcaxiaeHue Ha TOMIOKKY. Kpucrammmszanus aMop(HBIX —CIUIaBOB.
WNuTencuBHas muactuueckas nedopmanus. [lpespamienns 6ecopsaok — HOpsSAOK.

IHosmmepHbIe U
KOMIIO3UIUOHHbIE
MaTepHuaJbl

CtpykTypHbIE 351IeMeHThl. MakpoMoneKyibl. [ MOKOCTh MOJUMEPHBIX Liened. DTamnsl mpolecca
KpucTaumm3auuu. AMopdHas cTpykTypa noJuMepoB. AMOp(HO-KpUCTAIUIMYECKash CTPYKTypa
NOJIUMEPOB. MeTonbl HUCCIENOBAHUS MEXAaHUYECKUX M TPUOOTEXHUYECKHX CBOWMCTB.
duznyeckre METOAbl MCCIEIOBAaHUA CTPYKTYpPhl M (pa30BOr0 COCTaBa MOJUMEpPOB. MeToabl
UCCJIEIOBAHMS TEINIOPU3NUECKUX CBOMCTB. DHU3NYECKHE OCHOBBI CTPYKTYPHOU MOAM(DUKALIMH.
Monudukanuss CTpyKTYyphl BBEJCHHUEM BOJIOKHUCTBIX, JUCHEPCHBIX, HAHOJAWCIIEPCHBIX
MoaAu(pUKATOPOB. BinsHMe peKMMOB TEXHOJOTUYECKHUX OIEpaluii Ha CTPYKTYpPY U CBOMCTBA
MOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTepuajioB. BiusHue Moau@uKaTOpOB HA MEXaHUUYECKUE U
TPUOOTEXHUYECKUE CBOMCTBA MOJUMEPHBIX KOMIIO3MIIMOHHBIX MarepuaioB. llommMepHbie
KOMIIO3ULIMOHHBIE MaTepHUaibl. MeTaluiniecKkue KOMIIO3UIIMOHHBIE MaTepuaisl. Kepamuueckune
KOMIIO3ULIHOHHBIE MAATEPHUAIIBI.

OCHOBBI HAHOHAYKH

Bo3HukHOBEHUE U pa3BUTHE HaHOHAYKH. DU3UYECKHE U XUMUYECKHE OCOOCHHOCTH HAaHOMHUPA.
[IpupoaHbie U UCKYCCTBEHHbIE HaHOOOBEKTHl W HaHOd(h(eKkThl. CamoopraHu3aius >KUBBIX U
HEXUBBIX O0BEKTOB. WHCTpymMeHTH  HaHOHaykd. [lepCreKTHBBI pa3BUTHS HAHOHAYKH.
[ToreHnman pa3BUTHS HAHOTEXHOJIOTHI: pa3pab0TKa HOBBIX MaTEPHAIOB C BBICOKUMU
3aJJaHHBIMU  XapPaKTEPUCTUKAMHU, peIIeHue DSHEPreTHYECKUX IMpooiieM, B cdepe
3IpaBOOXpaHeHUs B (apmareBTHUYECKON OTpaciyd, B XHUMHYSCKOM IPOMBIIUICHHOCTH, B
celabCKOM xo3siiicTBe. HanoOusHec. MHBeCTHIMU: TOXOJHOCTh W PHUCK. HaHO’KOHOMMHKA.




Otpacaun Hano6usHeca. [Ipunuunel HaHOOM3Heca. [IpoekTupoBanue Ousneca. IloTeHnmanbHas
OIMAaCHOCTh HaHOHAaykH. CrpaBeIMBOCTh paCHpeAcIICHHs MoJIydaeMbIX npenmyuiecTs. [IpaBo
Ha 3allMIIEHHOCTh YACTHOM JKM3HM. ['paHuMIla MEXAYy TEXHUKOM M YEIOBEKOM. OJTHYECKHE
acrleKkThl HaHOHAyku. Otuka. Ilpuxnannele npoOieMaTuku STUKH. [IpyUHIMIBI W HOPMBI
Hay4HOU 3TUKU. brnostrka, mocrynarsl. Poibs yueHOro B Hayke.

Teopust Tepmuyeckoit
00padoTKH

OcCHOBBI TepMUYECKOW 00pabOTKU: MOJIUMOp(HBIE TpeBpalieHus. J{ucIoKalMOHHOE CTPOCHUE
METAJIJIOB U CIIaBOB. Teopusi rpaHuil 3epeH B Mertamuiax. Teopus muddysuu. CrpoeHue
CIUIaBOB jkele30-yriiepo. IIpeBpaiienuss npu HarpeBe cranu. IIpeBpaiieHue aycTeHUTa Ipu
OXJXKICHUM (M30TEPMUUECKOM M HemnpepblBHOM). llpeBpamienus npu OTHYCKe CTalew.
Crapenne. CrpykTypa  J1e(OpPMHPOBAHHBIX  METAUIOB.  Bo3Bpar,  moJuMroHusanus,
pekpucTauM3anys. JlerupoBaHue M MpakTUKa TEPMHUUECKOH 0OpaOOTKH OCHOBHBIX KJIACCOB
craineii. Tepmuueckas oOpaboTKa JeTalied pa3aIUYHOTO Ha3HaueHus u3 crtaiau. (OCHOBBI
TEpMUYECKON 00pabOTKH CIJIaBOB AJIFOMUHUS, MEAH, TUTaHA, MarHus. Tepmudeckas oOpaboTka
qyTyHa.

DJIEKTPOHHAs MUKPOCKOMNS

Meron ANEKTPOHHOMN MUKPOCKOIHH. IIpocBeunBaromas u pactpoBas
ANEKTpOHHAd MUKpockomnus.  CTpoeHue  BIEKTPOHHOro  MUKpockoma.  MccnemoBaHue
MOP(OJIOTUU Y TOTIOJIOTUN TTOBEPXHOCTH, OMPEACIICHUE IJIEMEHTHOTO COCTaBa MaTEpPUAJIOB.

MaremMaTnyeckasi Teopus
IUIAHMPOBAHUS U 00padoTKH
JKCIIEPUMEHTA

CnennanbHble METOBl HAYYHBIX UCCIAEAOBAHUN. MeEToauKa HaydyHOro ucclienoBaHus. Buasl
CTYJICHYECKUX Hay4YHO-HCCJIEA0BATEILCKUX pabOT. YueOHO-Hay4dHble pabOThl CTyACHTa BYy3a.
PabGora cryaenTa ¢ Hay4yHOU suteparypoil. O6mme TpeOoBaHUsI K CTPYKTYpe, COACPKaHUIO,
SA3bIKYy M O(DOPMIICHHIO CTYJICHUYECKUX HAyUHBIX palOOT. 3aluTa KYypCOBBIX U BBITYCKHBIX
KBATM(PUKAIMOHHBIX pPaboOT ¢ ucciaeaoBarelbckumMu 1ensmu. OOiiee MpeAcTaBiIeHHE O
IJIAHUPOBAHUM JSKcHepuMeHTa. [locTaHOBKAa ¢ pelIeHHWE HKCHEPUMEHTAJIbHBIX —3a7ad.
OnTuMmuzanus TUlaHa OJKCIIepUMEHTa: Buapl mapamMeTpoB ONTUMH3AIUHU, TpeOOBaHUS K
napametrpaMm ontumuzanuu. O000IIeHHEe TapaMeTpoB onTUMU3AIuU. DaKTOPhl IKCIIEPUMEHTA:
TpeboBanus, npeabsBisemMble K ¢dakTopaM MNpH IUIAHUPOBAHUU SKcriepuMeHTa. [Ipoxmisitue
pa3smMepHOCTH (hakTOpHOro HIKcrnepumeHTa. [lomHbIM (akTOpHBIA SKCIEPUMEHT. JIpoOHBII
dbakTopHbI dKcIepuMeHT. CBOICTBA MOJHOTO W JPOOHOr0 (PAKTOPHOTO SKCHEPUMEHTA.




[IpoBeneHune SKCrepUMEHTa U aHAJIN3 MOTYYSHHBIX JaHHBIX: Ommodka napajielbHbIX OIbITOB.
HMucnepcuss napamerpa ontumusauuu. lIpoBepka ogHoponHocTH aucnepcun. OOpaboTka
pe3yibTaTOB JKCIIEpUMEHTa: MeTo HaMMEHBIIMX KBaJApaToB. PerpeccHBHBIM aHaIM3.
ITpoBepka anexkBaTHOCTM Mojaenu. IIpoBepka 3HAUMMOCTH KO3((ULIHMEHTOB. ANIPOKCUMALINS
pe3yIbTaTOB IKCIEPUMEHTa CTENeHHBIMU (popmyiamu. MeToa HaMMEHbBIIUX KBaapaTOB IS
onHoro (akropa. OOo0OIIeHME MeToJa HAMMEHBIIUX KBaJApaToB HAa MHOTO(AKTOPHBIN
JUHENHBIN cinydyail. KpyToe BocXoxkaeHHe 0 TOBEPXHOCTH OTKINKA. CTaTUCTUYECKUIN aHAIU3.
OueHka TOYHOCTH 3KcrepuMeHTa. Kpurepum ontumuzauuu miaHoB. IloctpoeHune monenu:
WNuTepnperanust pesyiapraToB. IlocTpoeHme Maremarnueckod Mozenu mnporecca. OrneHka
TOYHOCTH MaTEMaTUYECKON MOJIEIIH.

MeTtoabl OJIyYeHHUS
TOHKOILVICHOYHBIX OKPBITUI

MarsHeTpoHHOE M BaKyyMHO-IyTOBO€ HAIlbUICHHE MarepuanoB. MOHHasg HMMIUIAaHTaUus MU
HarbuleHHe MarepuanoB. [lodydyeHue TOHKOIUIEHOYHBIX MOKPBITUHA METOJOM MAarHETPOHHOTO
HamblleHuss Ha ycraHoBke VSM-200. HccimemoBanue 3JE€MEHTHOTO COCTaBa MOJYYEHHBIX
IIEHOK PEHTT€HOCHEKTPAIbHBIM METOJIOM. HccnenoBanne Mukpopenseda 30HIOBBIM
MetoaoM Ha Mukpockone INTEGRA-PRIMA.

KomnbrorepHoe
NMPOEKTUPOBAHUE U
MOATrO0TOBKA NMPOU3BOACTBA

CoBpeMeHHbIE TEXHOJOTUU TMPOEKTUPOBaHUS U Tpaduyeckoro mojeaupoBanus. CHcTeMbl
CALS u PDM. Cucrempr CAD/CAM/CAE. Ctpykrypa u (pyHKIIHMOHAIBbHBIE BO3MOKHOCTH
CHUCTEM aBTOMATHYECKOTO TMPOEKTUpOBaHUS. JIByMEpHOE U TpEXMEpPHOE TBEPIAOTEIbHOE
monenupoBanue. [IpoekTrupoBaHre TEXHOIOTHIECKHUX MPOIECCOB.

30H10Bast MUKPOCKOTIMS

TexHuka ckanupyromei 30H10B0M Mukpockonuu (C3M). [IpuHuunel paboThl, CKaHUPYIOLIKE
AJIEMEHTHl 30HJOBBIX MHMKPOCKOMOB. dopmupoBanue u obOpadotka C3M uz00pa)keHHil.
AToMHO-cHiI0OBass MUKpockonusi. OO1ue NpUHIMIBI paboThl aTOMHO-CHJIOBOIO MHMKPOCKOIA
(ACM). Amnmapatrypa ACM wu aHamu3. KOHTakTHasgs aTOMHO-CHJIOBasi MHMKPOCKOIIHS.
Koneb6arenbubie metonukun ACM. beckortakTabiil pexxum ACM. «I1oyKOHTaKTHBIN» peKUM
ACM. IIpobaembt ACM. Maruuto-cuiioBasg mukpockonusi (MCM). OcHOBHbIE NPUHIUIIBI
pabotel MCM. KBasucraruueckue u kosnedarenbHbie Mmetoqukn MCM. Cuctema ynpaBieHus
ACM, DOCM, MCM. Ckanupymwomas TyHHeIbHass MUKpockonus. [lpuHuunel paOoThl
CKaHHUPYIOIIETo TyHHeNbHOTO Mukpockona (CTM). 3oHIbI s TYHHEIbHBIX MHUKPOCKOIIOB.




N3mepenne mokampHON paboThl BbIxoga. CucTemMa yrpaBieHHUS CKAHHPYIONUM TyHHEIbHBIM
mukpockonoM. Koncrpykumun CTM. TyHHenbHas  CHEKTPOCKONHMS.  bImKHENoJbHas
ontuueckas mukpockonus (BOM). 3ouaet BOM Ha ocHOBE ONTHYECKOTO BOJIOKHA. MeToj
KOHTPOJISI pacCTOSIHUS 30HA-I0BepXHOCTh. Konpuryparus bOM.

MareMaTHuueckoe
MO/IeJIMPOBaHME
TEeXHOJOTHYEeCKHX MPOLEecCOB

MonenvupoBaHue Kak Croco0 HMCCIEIOBAHUS CIOKHBIX OOBEKTOB. MaTemaTHdecKas MOEeib,
Knaccuukanys ~— maremMaTudeckux — mojeneil.  OCHOBHBIE — 3Tambl  MaTEMaTHUYECKOTO
MOJICIIUPOBAHUs: MOCTAHOBKA 3aJauM, MOCTPOCHUE MOJEIIA U TMPOBEpKa €€ aJIeKBaTHOCTH,
HCCIIeIOBAaHUE  MOJIEIM  (BBIUMCIUTEIBHBIA  JKCIIEPUMEHT),  aHallu3  pe3yJbTaToB
MOJICIMPOBAaHUSI U BBIPAOOTKA MPAKTHUECKUX peKoMeHmanuii. MojaenupoBaHue ornepanui
00paboTku MeTauioB JaBieHrueM B cucteme QForm. IToaroroska k padote ¢ cucremoit QForm.
Wurepdetic cucrempl 1 MeHI0O QForm: MeHIO CHCTEMBI; OKHO YMPaBIICHUS MPOEKTOM; OKHO
TEXHOJOTUYECKUX IIEMOYEK; OKHO PEe3yJbTaTOB MOJAEIUpOBaHMs. [Ipoiiecchl, TOCTynHbIE IS
MojaenupoBaHuss B cucreme QForm: oxiaxkJieHHe 3aroTOBKH; MpOIecChl (OPMOU3MEHEHUS;
JOTIOTHUTEBHBIC TEXHOJIOTHYECKHE oreparui. [1oroTroBka HCXOIHBIX JaHHBIX U Pacu€T: BUJ
mpoIiecca; 3aja4a; TeOMETPHUs; TapaMeTphl IIPOIIECcCa; MapaMeTPhl 3arOTOBKH; TOTIOJHUTEIbHBIC
napameTpbl; COXpaHEHHE MPOEKTa M 3alyCK pacuera; J00aBiIeHUE CICAYIONIEeH orepanuu U
omucaHue €€ CBOMCTB; NPOJOKEHHUE TEXHOJOTHUYECKON IEMOYKH U3 JAe(POopMUPYIOIIHX
orepanuii; MOJCIMPOBAHUE HAIPSKEHHO-Te(OPMUPOBAHHOTO COCTOSIHUS B HHCTPYMEHTE.
MonenupoBanue nuThs neraie mamuH B cucreMe ProCAST. OOmiue cBeneHusi 0 CUCTEME
MozenupoBaHusl JauTeiHbIx mpoueccoB ProCAST. OOmue cBenenus U uHtepdenrc Momyns
MeshCAST: ommcanmne komanx meHro TOP MENU; omnmcanme komann MeHro DISPLAY
TOOLS; omucanne wMeHiro REPAIR TOOLS; onucanue komang MeHio REPAIR
FACILITATION TOOLS; omucanne komang meHio SETS TABLE; onucanne koMaHI MEHIO
MESHING ENVIRONMENT. O6mue cBeaenust u uatepdeiic moayns PreCAST. Ceenenus o
3aImycKe 3ajia4u Ha cueT. MoaenupoBaHue POIIECCOB pPe3aHusl MAaTEPUAJIOB C UCTIOIh30BaHUEM
OBM. BBoxa ucXOaHbBIX HaHHBIX I pacuera. Pacuer temmeparyp. Pacuer cui pesaHus.
Onenka TOYHOCTH 00pabOTKH. (OCOOEHHOCTH MOJEIMPOBAHUS OINEpaluid  CBEPJICHUS,
CTpOTaHusl, TOUECHUSI U ppe3epOBaHMUS.




HanorexHoJioruu B
KaTaJUTHYECCKUX IMpoumeccax

Hanokaranu3. OCHOBHBIE NPUHLUIOBI W MPEACTABICHUS B TETEPOr€HHOM KaTallu3e.
AKTHBHOCTb, CEJIEKTUBHOCTb U CTaOMIIbHOCTb. Pa3smepHslil 3¢ dext. Karanutuueckue kiacTepsl
C PeryjaupyeMbIM pa3MeEpOM. 3aBUCUMOCTh KaTAJIMTHUYECKOM aKTUBHOCTH OT (POPMBI YACTHII.
Pa3mepHblil 3¢ ()eKT: CeNeKTUBHOCTh U CTA0MIIBHOCTh KaTaJM3aToOpoB. BiusHue nerupoBaHusl.
B3anmoneiictBue ¢ noioxkou. Karanus Ha neosmrax U MOJEKYJISIPHBIX CUTaX.

INPAKTUKHU

Y4yeOHasi npakTHKa

O3HaKkOMJICHHE C JESITEIbHOCTBIO TMPEANPUATHS, CTPYKTYPHBIMU TOAPA3CICHUAMH, C
OCHOBHBIMH TEXHOJOTHMUYECKUMU OCOOCHHOCTSAMH, XapaKTEPUCTUKAMH M TOTPEOUTEIHCKUMU
CBOMCTBAMHU TMNPOAYKIMK TMPEANPUATHS, OTJIMYMEM OTCUECTBCHHBIX BHJOB MW3JCIUS OT
3apyOeXKHBIX aHAJIOTOB MX MPEUMYIIECTBAMHU U HEIOCTAaTKaMU. 3aKpeIIeHUE W paclIUupEHUe
HaBBIKOB  KCIIOJIb30BAHME IMAKETOB MPUKIAIHBIX MPOTpaMM, OPUEHTUPOBAHHBIX HA
oOecricueHUE pEIICHUsT YIPABICHUECKUX 3a/lad, MPAKTUYECKOE H3YyUYCHHE ONePallMOHHBIX
CHUCTEM U COBPEMEHHBIX KOMIBIOTEPHBIX 000704YeK, (YHKIIMOHUPOBAHUS PA3IMUHBIX MOJEIICH
CeTel.

IIpousBoacTBeHHaA
NMPaKTHKA

COop m aHanmu3 MCXOJHBIX JAHHBIX JJI1 MPOEKTHUPOBAHUS MPOIEcCa M3TOTOBJICHUS JieTajeit
paznu4yHOro HazHauyeHus. Pa3paboTka MpOeKTHON U TEXHUYECKOW TOKYyMEHTaluu, 0hOpMIICHHIE
3aKOHYEHHBIX MPOEKTHO-KOHCTPYKTOPCKUX PabOT; KOHTPOJIb COOTBETCTBHUS pa3padaThiBaeMbIX
MPOEKTOB M TEXHUYECKOW JTOKYMEHTAIMU CTAHAApPTaAM TEXHUYECKHM YCIOBUSAM WM JPYTUM
HOPMATUBHBIM JOKYMEHTaM; BHEAPECHHE pe3yJIbTaTOB pa3pabOTOK B MPOU3BOJICTBO;
BBITIOJIHEHHE PabOT TIO0 TEXHOJOTHYECKON TMOATOTOBKE MPOW3BOJCTBA; OpTaHMU3AIUs
METPOJIOTUYECKOTO OOECIEUYEeHHs] TPOU3BOJICTBA; KOHTPOJb COOJIIOJCHUS] DKOJIOTHUECKOU
0€30IaCHOCTH.

HpeIlIll/IHJIOMHaH IMPpaKTHKAa

VYrnyGiaenHoe u3ydeHue BOMPOCOB, cBsizaHHBIX ¢ TeMo BKP OakanaBpoB. B cooTBeTcTBUU C
BHJIaMH U 3aJ1a4aMU TPO(PECCHOHATBHOM TESITCIIBHOCTH IIPAKTUKA MOXKET 3aKIJIF0UaThCS B

- oCyuIecTBIIeHUH Ouborpaduyeckoro u naTeHTHoro novcka no reme BKP Gakanaspa;

- 03HAKOMJICHHH C TUITOBBIMU IPOSKTHBIMU PEIICHUSAMH TI0 MIOCTABJICHHOH B

BKP mpoGnewme;

- MPUOOPETEHNH JOTIOTHUTEIBHBIX HABBIKOB (TMPY HEOOXOUMOCTH) TIO




paboTe c ammapaTypoi, M3MEPHUTEIIbHOM TEXHUKONM M MakeTaMH NPUKIAIHBIX MPOTrpamm,
OPUEHTHUPOBAHHBIX Ha PEIICHNUE HAyYHBIX U IPOEKTHBIX 3a1a4;
- IOATOTOBKE NEepBUYHBIX MaTepuainos st BKP 6akanaspa.

I'OCYJAPCTBEHHAS UTOI'OBAA ATTECTALIUSA

BrinyckHas
KBaJIM(PUKALUOHHAsA padoTa

Brimycknas — kBaymdukanmonHas pabora (BKP) 0OakamaBpa mpencraBiser  coboi
CaMOCTOATENIbHYI0O W JIOTUYECKU 3aBEPIICHHYIO paboTy, CBA3aHHYIO C pEIICHHEM 3ajad
npukiagHoro xapakrepa. BKP OakamaBpa BoimosHsieTcsi Ha 0a3e TEOPETHUECKHX 3HAHUN U
MPAKTUIECKUX HABBIKOB, MOJIYICHHBIX CTYJACHTOM B meproa oOydenwus. [Ipu s3Tom oHa momkHA
OBITh TIPEUMYIIECTBEHHO OPHWEHTHPOBaHA HAa 3HAHUS, TOJYYCHHBIE B TIPOIECCE H3YYCHUS
JUCIUTUINH Tpo(decCHOHATBHOTO IHKJIAa, ero 0a30BOM U BapuaTUBHOW YacThio. CojepskaHue
BBIITYCKHOM KBaJTM(UKAIMOHHONW paboThl OakanaBpa JOJDKHO YYUThIBaTh TpeboBanusi OGI'OC
BO k mpodeccrmoHanbHON TOATOTOBIEHHOCTH CTyJeHTa. BpilyckHas paboTa Ha CTeleHb
OakanaBpa JOJDKHA COJEpKaThb OOOCHOBaHHME BBIOOpA TeMbl, 0030p OMYyOJIMKOBAHHOMN
JUTEPATYphl 1O BHIOpAHHON TeMe, OOOCHOBaHWE TIYyTCH pEIICHUS 3aJadd, W3JI0KECHUE
MOJIYYCHHBIX PE3yJbTaTOB, WX AaHAJN3, BBIBOJBI, CIHCOK WCIOJb30BAaHHOW JUTEPATYPHI U
oriamjieHue. PaboTa MoDKHA CBUIETELCTBOBATH O CIIOCOOHOCTH aBTOpa PEIIaTh TEXHUYECKYIO
3a/1lauy Ha 0a3e MOJTYyYEHHBIX TEOPETUUECKUX 3HAHUM U MPAKTUUECKUX HABBIKOB.

C konusiMu paboYuX MPOrPaMM MOXKHO O3HAKOMUTHCS, TIPOUIS TIO CCBLIKE
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