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1. IEJIN OCBOEHITA AUCHUIIJIITHBI

et ocBOeHHS THCIHIDTHHEL « HOBEIE TEXHOIOTHH MAITHHOCTPOEHHSY SIBIIFOTCS:

® TIONyYeHHe 3HAHHI 0 3aKOHOMEPHOCTSX TOCTPOEHHS HHHOBAIHOHHBIX TEXHOIOTHYSCKIHX
TIPOIIECCOR;
H3yUYeHHe OCHOB COBPEMEHHBIX HHHOBAI[THOHHBIX TEXHOJIOTHIT MAIllHHOCTPOEHHS

® IRyUYeHHEe BO3MOKHOCTEH COBPEMEHHBIX PacYeTHHIX KOMIUIEKCOB [IJIT MOMETHPOBAHII H
HCCIIETOBAHHS TPOIECCOB, IIPOTEKAIONTHX B CIIOKHEIX TEXHOJIOTHYECKHX CHCTEMaXx,

® IByyYeHHe IIPHHI[HIIOB HCIIONL30BAHHS KOMITHIOTEPHOIT TEXHOIIOTHUECKOH Cpefbl IIpH
KOMITTIEKCHOI aB TOMAaTH3AI[HH ITPOH3BOICTBA.

2. MECTO JUCILIUIIJINHBI B CTPYKTYPE OIIOII BO

HucipmomHa «HoBEle TEeXHONIOTHH MAIIHMHOCTPOEHHSI» H3y4aercs Ha 2-0M TOAY
MOATOTOBKH T0 Hamparnenuto 15.06.01 «MarmmHocTpoeHHe» HaIparIeHHOCTs (ITpodIuis)
TTOATrOTOBKH « T eXHOIIOrH H 00 0py/LOB aHHe MeXaHHYeCKO H (PH3HKO-TeXHHYeCKOH 00padboTiI)
H OTHOCHTCS K THCIIMIDTHHAM IT0 BEIOOPY BapHarueHoit yacth (B1.B. JIB.1).

HducipumHa —Ga3Hpyercss Ha 3HAHMAX, TIOJYYEHHBIX B pe3ylbTare OCBOSHHS
obpa3zopaTelnbHOI IIporpaMMBl  BEICHIETO OOpa30BaHHSA BTOPOrO YpOBHSA (MarHMcTparypa,
crienanmreT). OOyuaromuiics KoKeH HMeTh O0a30BEIe 3HAHHA 0 TEXHOJIOTHYECKO ITOATOTORKE
IIPOH3BOJCTBA, METOAAX TEOPETHYECKOI0 H AKCIIEPHMEHTAIbHOIO HCCIeOBAHHA COBPEMEHHBIX
TEXHOJIOIMYECKHX ITPOL[ECCOB H TEXHOIIOTHUECKHX CHCTEM.

HucipmumiHa «HoBEle TeXHOTIOTHH MAIMHHOCTPOEHMT» SBIISTeTCS YacTBIO OJI0Ka
OHCIDOUIHMH TIOCBAINEHHBIX H3YYEHHIO HHHOBALIFOHHBIX TEXHOIOIMYECKHX IIPOLIECCOB H
TEXHOJIOTHYECKHX CHCTEM MAIHHOCTPOHTEIBLHEIX ITPOH3BOACTB, METOAAM HX HCCIIELOBAHHA C
HCIIOTIE3 0BaHHEM COBPEeMEHHBIX PacueTHBIX M HH(POPMAITHOHHO-H3MePHTETFHEIX KOMITIEKCOB.

3. KOMIIETEHITUH OBVYHAIOIIIET OCS$, POPMUPYEMEIE B PE3VJIETATE
OCBOEHUA JUCITUITJINHBI

B pe3ynmprare OCBOEHHA JHUCLIIUIMHEL OOYYarOINMICA JOIDKEH JeMOHCTPHPOBATH
CITENVIOIIIHE Pe3Vabnianivl 06)eHUA:

- CIOCOOHOCTRI0O K KPHTHUECKOMY aHallM3y M OIleHKe COBPEeMEHHBIX HAYUHBIX
JTOCTIIKEHHH, TeHEPHPOBAHHIO HOBBIX Hefl IPH pellleHHH HcCIlefoBaTelhCKIUX H TIPaKTHIeCKHX
3a7ay, B TOM YHCIIe B MEeXKIHCIHIUIHHAPHEIX obnmacTax (YK-1);

3H@Mb: COBPEMEHHBIE HAyUHBIE JTOCTHXKEHHS B 00IaCTH TEXHOIOTHYECKHX ITPOIIECCOB H
TEXHOIOTHUYEeCKHX CHCTEM MAallHHOCTPOHTEILHBIX IIPOM3BOJCTB, B TOM UMCIIe, Ha Me30- H
HAHOYPOBHSIX;

ymems. (OPMHPOBATH AMTOPHTMBI PEIIEHHS HCCIIE OBATEbCKHX H MTPAKTHUECKHX 3a7ay
Ha OCHOBE aHATH3a COBPEMEHHBIX HayUYHBIX JOCTHKEHHIT H TeHepaIlii HOBBIX HyIeft,

/lct0ents; COBPEMEHHBIMH CPeJCTBAMI JIJIT MOJIeJIMPOBAHIS H HCCIeTOBaHHS ITPOIIECCOR,
TIPOTEKATOIIHX B CIIOKHBIX TEXHOIOTHUECKHX CHCTEMAaX.

- CIIOCOOHOCTBIO (QOPMYIIHPOBATE M PEIaTh HETHIIOBEIE 3aJjaul MAaTeMaTHYecKOro,
(pH3HUECKOro, KOHCTPYKTOPCKOTO, TEXHOJIOTHUECKOI'0, 3JIEKTPOTEXHHUYECKOI'0 XapaKTepa IpH
ITPOEKTHPOBAHHH, H3TOTOBIEHHH H 3KCIDIyaTar[HH HoBoi TexHHKH (OTIK-2);

3HAMb, COBPEMEHHBIE TEHJIEHIMHM M HOBEIe pelleHHss B 0OIacTH IOCTPOeHHs H
MOJETHPOBAHUA  MAIIMH, IIPHBOAOR, OOOPYAOBAHHS  TEXHOJIOTHUECKHMX  CHCTEM U
TEXHOIOTHYECKHX ITPOI[ECCOB MAIIHHOCTPOHTEILHOTO IIPOH3BO/ICTBRA,

ymens: (OpMYITHPOBATh HETHITOBBIE 3alauH M pa3pabaThBaTh pacyeTHBIE CXEMBI ITPH
TPOEKTHPOBAHHH  MAIIIHH, IIPHBOAOB, OOOpPYMOBAaHMSI  TEeXHOIOTHYeCKHX CHCTeEM |
TEXHOIOTHUeCKHX ITPOI[eCCOR MAIIHHOCTPOHTEILHOTO TIPOH3RO/ICTRA,



@l1adems; COBPEMEHHEIMH CpeJlCTRaMH TIPOEKTHPOBAHNUSA MAIHMH, IIPHBOJOB,
06opymoBaHHsT TEXHOJIOTHYECKHX CHCTEM H TEXHOIIOTHYEeCKHX IIPOIIECCOB
MAIIHHOCTPOHTEITEHOT0 TTPOH3BO/ICTRA.

- CIIOCOOHOCTBIO TIPOSIBIEITH MHHMIHATHRY B OOJACTH HAYUHBIX HCCIeHOBAHIIL, B TOM
YHCIe B CHTYAISIX TEeXHHYECKOI'0 ¥ SKOHOMHUYECKOTO pHCKAa, € OCO3HAHHEM Mephl
OTBETCTBEHHOCTH 3a ITpHHIMaeMsble perrerns (OITK-4);

3HAM®b. OCHOBHBIE TIPOOJIEMBI TeXHHUYEeCKOI0 M HKOHOMHYECKOTO XapaKrepa,
BO3HHKAIOIIHE B HAyKe H TeXHHKe HA COBPeMeHHOM HTalle HX Pa3BHTHST,

yMermdb: HCIIONIB30BATh IIPHHIMMIIEI CHCTEMHOIO TIOAXOAa ITPH OLleHKe TEeXHHYEeCKOIO H
3KOHOMHYECKOT'0 PHCKA B IIPOIecCe TIPHHATHA PEIIeHIT,

g1adens; HABBIKAMH aHaIH3a OCHOBHEBIX TEHJEHI[MII PAa3BHTHI HAYKH H TEXHHKH IIPH
IIPHHATHH pellleHHs H OlleHKe TeXHHUeCKOIro H SKOHOMHYECKOI'0 PHCKA,

- yMeHHeM IIPOBOAHTH aHAIH3, CAMOCTOSATEIRFHO CTABHTE 3a/lady HCCIe[OBaHHs
HanOolee aKTYaIBHBIX ITPOOJIEM, MMEIONIHX 3HAUYEeHHE I MAalTHHOCTPOHTEIBHOH OTpPaciH,
IPAMOTHO TUTAHHPORATH SKCIIEPHMEHT H OCYIIIECTRIIATE ero Ha npaktike (I1K-2);

3HAM®b:. ~ COBPeMeHHEle  Cpe[CcTBa  aBTOMATH3AI[MH,  KOHTPOJSL,  JHATHOCTHKH
TEXHOJIOTHYECKHX ITPOLIECCOB H TeXHOIOTHYECKHX CHCTEM,

yMend: HCIIONB30BaTh COBPEMEHHbIe CpellcTBa aBTOMATH3AI[HIH, KOHTPOIIS, THATHO CTHKH
TEXHOIOTHMUeCKHX ITPOI[ECCOB IIPH HCCIeJOBAHIH H (POPMIPOB aHHH TEXHOIOIHUECKHX CHCTEM,

@naodents: COBPEMEHHEIMH CPeICTBAMH, 00eCTIeUMBAIOIIHMHE ABTOMATH3HPOBAHHEI cOop
H 00paboTKy HH(QOPMALHH AJIT HCCIIe0BAHIT TEXHOIOIHYECKHX CHCTEM,

- yMmMeHHeM paboTaTh C aImrapaTypoi, BBIOIOJNHEHHON Ha 0a3e MHKPOITPOI[eCCOPHOTT
TeXHHKH M IepCOHAILHLIX KOMITLEOTEPOB AT PellleHHs ITPaKTHUECKHX 3aj[ayd 5KCIUTyaTallHH H
YIIPABIIEHHS TeXHOoIornyecknMHy cucreMamu (ITK-3).

3HAM®b:  COBPEMEHHbIE CpPEACTBA TEXHHYECKOI0 H  aIdIapaTHO-IPOIrpaMMHOIO
obecrieyeHHs (PYHKIIHOHHPOBAHHI TEXHOJIOTHUECKHX CHCTEM C Y4eToM Tpe0oBaHMIT KauecTea,
HAJeXHOCTH, a TaKyke CPOKOB HCITONTHEHH:, 0e30IIacCHOCTH KI3HEAeITelTbHOCTH M TpedoBaHFit
5KOJIOTHH,

yMemp:. HCIIONIB30BATH COBPEMEHHBIE CpefcTBa TeXHHYECKOIo H  allIapaTHO-
TPOrpaMMHOro obeclieueHHs (DYHKITHOHHPOBAHHSI TEXHOJIOIMYECKHMX CHCTEM C YYETOM
TpeboBaHIii KauecTBa, HaAeXKHOCTH, a TaKKe CPOKOB MCIIONHeHHs, Oe30IIacHOCTH
KHIHETESITETFHOCTH H TPEOOR AHIIT 5KOTIOTHIT,

@/1adenty. HaBBIKaAMH HCIIONIb30BAHHA CHCTEM TeXHHUYECKOI0 H almIapaTHO-IIPOrPpaMMHOIO
obecrieyeHHsT (PYHKIIHOHHPOBAHHSI TEXHOJIOTHUECKHX CHCTEM C Y4eTOM Tpe0dOoBaHMIT KauyecTea,
HAJIE)KHOCTH, 2 TaKyke CPOKOB HCITONTHEHHS, 0e30TIaCHOCTH KH3HEIesSTeTbHOCTH U TPedoBaHTit
HKOJIOTHH.



4. CTPYKTVYPA U COAEPKAHUE JUCIIUIIJINHBI
OO0Imas TPyI0EMKOCTD THCIIHIUIHHEI COCTABIBIET 3 3aUeTHRIX eHHHITEI, 108 uacop.

Buaw! yieGHo paboThI, Obbem
BKTEOYAA cAMOCTOATe b HY 0 | y4uebHoli  |DopMbI Tekymmer
5 paboTy acIHpaHTOR paboteL, ¢ KOHTPOJIA
£ | H TpyZIoeMKOCTE (B 1acax) |IpPHMEHeHH | YCHEBAeMOCTH
Ne Pasmen (Tema) E. o | o | o eM (ho Hedenam
/' JTHC ITHILTHHEL e o E o = E A HHTEpPaKTHE | cemecmpa),
E E’EE?E%E&E HBIX dopma )
é % E %Lc“ E\% | g| MeToxoB  |mpoMexyroiHok
g 98 o i (B yacax /%) arTecranHH
B R |=
1 |[CoerpeMeHHBIE TeXHOJIOT HH HAaHeCeHHs 2 |20 20 20/100%
MOKPBITHI:
*  XHMHYeCKHM OCZKIEHHEM H3 MapoB o
dhazer (CVD);
*  WIA3MEHHO-XHMHYeCKHM OCaXKIeHHEM H3
razoeoil dazel (PECVD);
* MarHeTpoHHbIM pacisinenuem (MS,
IMSIP, HIS, HIPIMS);
* pe3UCTHBHBIM HCHIApeHHEeM,
*  3TEKTPOHHO-TYYEBLIM HCIIAPEHHEM,
* NazepHBIM HCIApeHHEM,
*  BAKyyMHO-JIyTOBBIM HCIIAPEHHEM;
* METOJAMH BBICOKOCKOPOCTHBIX
raz0 ITAMeHHBIX NPOLECCOR
ra30 TepMHMECKOTO HalbIJIeHHST,
* MeTOTaMH XOJIOIHOTO
ra30 THHAMHYECKOTO HANBLUIEHHS.
2 |OGopynosaHne, TEXHOJIOTHH H3TOTOBNIeHH H| 2 | 4 12 4/100%
06J1aCTh MPUMEHEHHS Y IIIEPOIHBIX
HAHOTPYOOK
3 Metoap! H oGopymoBaHHe I HecTefopalHua| 2 | 4 20 4/100%
HAHOCHCT eM:

= oGopynoranue H MeTOOBI U1
HCCIIeIOBAHHA CTPYKTYPBI
HAHOCTPYKTYPHPOBAHHBIX MAaTep HATIOB H
MOKPLITHIT,

* oGopynoRaHHe H MeTOMIBI TUIA
HCCIIETOBAHHA (YH3HKO-MeXaHHY eCKHX
XapaKTepHCTHK HAHOCTPYKTY PHPOB aHHbIX
MOKPBITHIT,

* peHTreHO AH(PAKIIHOHHBIE HCCIIEHOBAHHS M
HOTOCTIOHHBIX TeTepPOCTPYKTYP;

* HCCNeTOBAHHS MHOTOCTOHHBIX [eTepOCTPYH
TYp 3J1eKTPOHHO-30HIOBLIMH MeTOoIaMH,
* HCclleZJOBaHHEe HAHOCTPYKTYP MeTollaMH
CKaHHPVIOIIeH 20HI0BOH MHKPOCKOIHH,

4 |ObopynoraHHe H pa3sHOBHIHOCTH 2 | 4 10 4/100%
ATIUTHBHBIX TEXHOJIOTHH, aJfTHTHB HbIe
TeXHOJIOTHH HA OCHOB € MeTA/LTHYEeCKHX
[IOp 0111 KOB

[
I
Lo

5 | CoepeMennsle MeToe! 06paboTkn 4/100%
MaT epHATIOB!

* BLICOKOCKOPOCTHA 06paboTKa pezaHHeM

(BCO, HSM);

* SMEKTPO3PO3HOHHAA 06paboTKa MeTAILIOB;

* JazepHAs pe3Ka H CBapKa MEeTAJUIOB,

* JICKTPOHHO-JIYMEBAA CBAapKa METAaIUIOB

(g¥]

V IpoMeXCYMOYHAA AMIMECMAY LA Savem (2u)

(3]

HTOro 36 72 36/100%




TemaTnka JEKHHOHHOI'0 Kypca.

1. BakyymHbIe TTOKPBITHA:
° TOITyUeHHble XHMHUECKHM OcaxKIeHHeM M3 mapoBoii ¢aszer (CVD) - ocobenmHocTH
KOHCTPYKIIMH yCTAHOBKH, OCODEHHOCTH TEXHOJIOIHUECKOTO IIpoIiecca, BHABL H XapaKTe PHCTHKH
TTOTy4YaeMBbIX TTOKPBITHIL, IPeHMYIIecTBa H HEMOCTaTKH Ipolecca
° TIONyUeHHEIe  ITUIa3MEeHHO-XHMHYECKHM OcakIeHHeM M3 razoroii ¢azer (PECVD) -
0COOEHHOCTH KOHCTPYKI[MH YCTAHOBKH, OCOOEHHOCTH TeXHOJOIHUECKOro IIpollecca, BHABI H
XapaKT epHCTHKH IT0Iy4aeMbIX ITOKPEITHIL, IIPEeHMYyIIecTBa H HeJl0CTaTKH IIpollecca,

° TIOITyYeHHBIe B pe3ylbTaTe MAarHeTPOHHOI'O PaCIBUICHIS 10  CIIEAYIOIIHM
TEeXHOIOTHSIM:

- MS - 1noHHOe oOCaXAeHHe MATHETPOHHBEIM PACIBEUIEHHEM C  HCITONB30BAHHEM
cOamaHcHpoBaHHOT0 MarHeTpoHa CM;

- MSIP - 1uoHHOe ocaXkeHHe MAarHeTPOHHBIM pacIEIIEeHHEM C  HCIIOIB30BaHHEM

HecOaTaHCHPOBAHHOTO MarHeTpoHa HM:
- HIS — ocaerie MarHeTpOHHEIM pacITbUIEHHEM C BEICOKOH HOHM3aIfHeil ¢ HCITOIB30BaHHEM
AyalIbHBIX MarHeTPoHOB JIM;
- HIPIMS - TexXHOIOrHs MarHeTPOHHOTO PaCcITEUIEHHS HMITYIIECAMH BEICOKOH MOIITHOCTH.
0COOEHHOCTH KOHCTPYKIIMH YCTAaHOBOK, OCOOEHHOCTH TEXHOIOTHUEeCKHX IIPOIECCOB, BHALI H
XapaKTepPHCTHKH TOTyYaeMbIX TTOKPEITHI, IIPeHMYIIECTEa H HETOCTAaTKH KaXKIOr0 H3 IIPOIIECCOR
MarHeTpOHHOTO HeTIapeHH
° TIOJIyUeHHEIe B BaKyyMe B pe3ylbTare:
- PE3UCTHBHOTO HCITApeHIT,
- BIIeKTPOHHO-Iy4eBOI'0 HCIIapEHIT,
- JTA3ePHOT0 MCIIapeHHT,
- BAKyyMHO-ZyTOBOI'O HCITApEHH,
0COOEHHOCTH KOHCTPYKITHMH YCTAHOBOK, OCOOEHHOCTH TEXHOMTOTHUECKHX IIPOI[ECCOB, BHALI H
XapaKTePHCTHKH IIOIy4aeMbIX ITOKPBITHIL, ITpeHMMYyI[ecTBa H HEIOCTarKH Kakgoro M3
ITPOLIECCOR;
. TIOJTyUeHHEIe MeTOoJ[aMH BBEICOKOCKOPOCTHBIX razoIUIaMeHHBIX IIPOIIECCOB
ra30TEPMHYECKOr0 HABUIEHHS (0COOEHHOCTH KOHCTPYKI[HH YCTAHOBOK, OCOOEHHOCTH
TEXHOJIOTHYEeCKHX ITPOLIECCOB, BHABI H XapaKTePHCTHKH IT0Iy4aeMbIX ITOKPEITHIL, IIPEHMYIIecTBa
M HeTOCTaTKH TpoIfecca)
. TIOJTyUeHHBIE METONAMH XOJIOJHOTO TIa30JHHAMHIYECKOTO HAIBUIEHHST (0CcOo0EeHHOCTH
KOHCTPYKIIHH YCTAHOBOK, 0COOEHHOCTH TEXHOIOTHUYECKHX ITPOIIECCOB, BHABI H XapaKT ePHCTHKH
TTOITyYaeMbIX TTOKPHITHIL, IIPeHMyIIecTBa H HeToCTaTKH Ipollecca). (20 uacor)
2. ObopyznoRaHHe, TEXHOJIOTHH M3TOTOBIIEHHS M 00JacTh TIPHMEHEHHS YITIEePOIHEBIX
HAHOTPYOOK. (4 uaca)
3. Metons! 1 0GopymoBaHHeE I HCCITETOBAHHS HAHOCHCTEM:
e 000pyZOBaHIe H MeTOIBI JITISL HCCIIEM0BAHMS CTPYKTYPEI HAHOCTP YKTYPHPOBAHHEIX
MAaTepHAJIOB H ITOKPBITHIT,
e 00OpymOBaHHE H METOIBI I HCCITEMOBAHHS (PH3HKO-MeX AHHUYECKHX XapaKTePHCTHK
HAHOCTPYKTYPHPOBAHHEIX ITOKPBITHIL,
® PEHTreHOAH(PPAKIIHOHHEBIE HCCIETOBAHNS MHOTOCIIONHEIX TeTEPOCT PYKTYP;,
® HCCIIE[JOBAHI MHOTOCIOHHEIX TeTePOCTPYKTYP 371eKTPOHHO-30HIOBEIMH METOJ[aMH,
® Iicclle[OBaHHe HAHOCTPYKTYP METOaMH CKaHHPVIoIefi 30HI0B0I MHKPOCKOITHH (4 yaca)

4. ObGopymoraHHe H Pa3HOBHIHOCTH aTUTHBHBIX TEXHOIOTHIT. AJJHTHBHEIE TEXHOIOTHH Ha
OCHOBE METa/UTHUYECKNX TIOPOIIKOR (4 yaca)
3, CoBpeMeHHBIe MeTOAEI 00paboTKH MaTepHATIOB:
¢ BRICOKOCKOpocTHasl obOpabotrka (BCO, HSM) - 0coGeHHOCTH TEeXHOJIOTHUECKOTO
nporecca pezanus npu BCO, wuHcTpyMeHT H obopymoramme piusi BCO, obmacts
npumeHennss BCO;



e 3IIEKTPO3IPO3HOHHAA 00paboTKa MeTaUIOB = 0COOEHHOCTH TeXHOJIOTHYEeCKOro ITpoIiecca,
HHCTPYMEHT, 00]1aCTh TTPHMeHEeHIIT,

e JazepHad pe3Ka H CBapka MeTAlUIOB. OCOOEHHOCTH TEXHOIIOTHUECKOI'0 ITpoIlecca,
obopymoeamIte, 0071aCTh ITPHMEHEHH;

® SIIEKTPOHHO-IIyUeBas CBapka MeTAUIOB. OCOOEHHOCTH TEXHOIOTHUYECKOIo IIpoIlecca,
obopymoramHie, 00MIacTE IpHMeHeHH. (4 yaca)

5. OBPA3OBATEJIBHBIE TEXHOJIOI'HHA

OpHeHTAIHI HAa TaKTHYECKHe 00Pa30BaTeIbHBIE TEXHOIOTHH, SBIITIOIIHEC KOHKPETHBIM
criocoboM JTOCTIDKeHHS 1ielleit oOpa3oBaHMsS B paMKaX HaMeUeHHOil cTpaTerHuecKoit
TexHOTOTHH. [IpM uUTeHMH JeKIMIT HCIONB3YeTCS METOJ TIPOOIIEMHOTO H3JTOMKEHHST C
HCITOJIF30BAHHMEM  HHTEPAaKTHBHON  (OpPMEI IIpOBemeHMA 3aHaTHA. [IpH  IIpoRefeHrmI
1a00paTOPHEIX PabOT HCITOB3VIOTCS TIOMCKOBBI H HCCIIEOBATEN:CKHIT METO/IBL, B TOM UHCIIE,
case study.

Hipke TIpHBOTHTCS OIMHCAHHe OOpPa30BATENBHBEIX TEXHOJOTHIL, 00eCIeUHBAIOIIX
JTOCTIDKEHHE TUIAHHPYEMBIX PEe3YIBTATOB OCBOEHHS JHCIHIDIHHEL CriermdHka coueTaHmHs
MEeTOIOB H (hOPM OpraHH3aIHH 00yUeHH OTpakaeTcsa B MaTpHIle (cM. Tadm). [lepeueHr MeTOIOB
o0yueHHsT 1 (hOpM OPTaHH3AITHH 00 yUeHHS MOXKeT OBITH PACIHpEH.

Mertozasr 1 popMeI opraumarpm ooyuerrsa (O OO)

QL0 JlaGopaTopHbIe
Jlextmu =5 CPA
paboTeI
MeTtoae:
IT-MeTOOEL
PaGoTa B KoMaHe + +
Case study +
Urpa
MeToEI ITPOOIIEMHOTO 00 YUEHHs. +
OOyueHe HAa OCHOBE OITLITA + +
OmnepexaroInas caMOCTOSATEILHAsI padoTa +
[TpoeKTHBIIT MeTof,
[1oHCKORBLIET METOT, + +
HccnegoraTenscKiii MeTo + +
Jpyrie MeTomnl

6. OLIEHOYHLIE CPEJCTBA VIS TEKYIIET'O KOHTPOJIA YCIIEBAEMOCTH,
I[TIPOMEKYTOYHOIH ATTECTAILIHU ITO UT OI'AM OCBOEHUS
JAUCIHUIIIMHBI 1 VAEBHO-METOJANMYECKOE OBECITEYEHHE
CAMOCTOSITEJIBHOI1 PABOTHI ACIITHPAHTOB

Bomnpocs! k 3auery
Hcrnonmr30BaHe HAHOTEXHOIIOTHIT B MAIITHHOCT POSHHH.

w2

TexHoIOrHYe CKIHe 0C00SHHOCTH ITPHMEHEeHHT HAHOTEXHOIOTHIT B MAllTHHO CTPOEHHH.
Crtoco0HbI TOITyYeHHA H IIPHMEHEHH HAHOCTPYKTYPHP OBAHHBIX TTOKPHITHIL.

4. IIpoGneMel H MePCIEKTHREL PA3BUTH HAHOT €XHOIIOTHIT B MAIIIHHOCTPOeHHH.

5. VRemiuenHe pecypca pexyIiIix H 00padaThBaION[HX HHCTPYMEHTOR C TTOMOIIIBI0
CITEI[HAIIbHBIX TIOKPEITHIT H 3M YIILCHIA.

6. HoBble MPOMBIIIIIEHHBIE TEXHOIOTHH ITOIIyYeHHs HaHOMAaT epHAaTIoB.

7. HaneceHme ITOKPEITHIT METOIOM XHMHYECKOTO OCa’KIeHHsI 13 Imaposoit ¢assl (CVD).

8. HaHECEHI’Ie HOKPHTI{FI MEeTO0M IUIA3MEHHO -XHMITUECKOI'0 OCaXICHITA 113 HaPOBCiﬁ (1)331;1
(PECVD).



9. MaruerponHas pacrsumrensHas cucreMa (MPC) — Beicok0a(dh(eKTHBHEII HCT OUHHK
MeTaJUIMYecKHX aTOMOB.

10. Hecbamarcupoparrizie MPC (HMPC) — mprrrpm geficrens, xiaccnduxaipesr. HMPC ¢
3aMKHYTOIt MarHHTHOH KoHHryparmeti. Invimyms cible pesxxnMel padotst HMPC.

11. Oyamsras HMPC — cocTaB, ipHHITHIT AeficTBHA, IIPeHMYIIIecTBa.

12. Texnomnorusg HiPIMS — cyTh TeXHOJIOIHH H IIpHMeHeHHs.

13. OcHoBHEIe mpenMyIIecTBa TexHomoruii nyamsHeix HMPC 1 HiPIMS.

14. HaHeceHHe ITOKPEITHIT METOIOM T'a30IUIAMEHHEIX IIPOIIECCOR T'a30TepMHUECKOI0
HAITbUIEHHS.

15. MexaHHuecKHe CBOICTBA MTOKPEITHIT H MeTO[BI HX H3MepeHHI.

16. Tpubonornyeckie xapaKTEPHCTH TTOKPHITHI H METO/TBI HX H3MEPEHHA.

17. MeToxbl HCITBITaHHS aiTe3HH TIOKPBITHIL.

18. Meromb! HeclemoBaHHA MOP(OIIOTHH MOBEPXHOCTH H MHKPOCTPYKTYPBI TTOKPHITHIL.

19. O61mast xapaKTepHCTHKA H IIPHHIMITEL BEICOK03 ¢ (eKTHRHOIT 06paboTKH MaTepHAaIIloR
KOHIIEHT PHPOBAHHBIMH IT0OTOKaMH 3HEPIHH.

20. Horrle BEICOK03 (hheKTHBHEIE METOAEI 00Pa0OTKH: AIIEKTPOHHO-IIVUEBasI, JTa3epHas,
3IeKTPO3PO3HOHHAS,

21. Horsle BEICOKO0S (hheKTHRHBIE METOABI 00pabOTKH: ATEKTPOITIAZMEHHAS,
9IIeKTPOXHMHYECKas 00padoTKa,

22. Hopble BRICOKO03 (hheKTHRHBIE METOIHI 00paboTKH: 00padoTka cTpyeit FHIKOCTH
BBLICOKOTO JJABTIEHH.

23. IlepcrieKTHBEI TIPHMeHEHH ST HOBBIX HHCTPYMeHTATbHEIX MaTePHAIIOB ITPH JIe3BHITHOH
00paboTKe H MOKPBITHA HHCTPYMEHTOB.

24. BHOsl H MeTOABI IOTYYSHHs HAHOCTP YKTYPHPORAHHBIX TTOKPBITHIA.

25. ®ymepeHsl H HAHOTPYOKH. [TpHHIHITEI HCITOIB30BAHHS.

26. Monekymsapusle H (GpakTaTbHBIE KIACTEPHL. 3aKOHOMEPHOCTH Pa3BHTHS (hPaKTATTLHBIX
KJIacTepOB.

27. Anmazonael. Bo3MokHEIE 0071aCTH TTPHMEHEHHS.

28. TyHHeIEHBIIT CKAHMPYIOMIHIT MHKPOCKOIL, IIPHHIHII A eHCTBHS H €TI0 BO3MOIKHOCTH.

29. MaTepHaIs! A7 BOEHHOI TeXHHKH, TTEPCIIEKTHREI HX ITPOH3BO/ICTRA.

30. BoHI0Ras MHKPOCKOITHA. [IpHHIMIT paboThI 30HI0BOT0 MHKPOCKOTIA.

31. AToMHO-CHIIOBasE ~ MHKPOCKOITHA. OCHOBHEIE  DPAa3HOBHIHOCTH  aTOMHO-CHIIOBBIX

MHKPOCKOIIOB.

. TyHHeTbHAS MEKPOCKOITHS. TIPHHITHIT PA0OTEI H e BO3MOKHOCTH.

. OnmexrpoHHas MuKpockorms (II9M, POM).

. CreKTpaIbHEIE MEeTOJIEI HCCIIEOBAHHS COCTaBa H CTPYKTYPEI HAHOOOE EKTOR.

. YO-, UK-crieKTpocKoITHsI B HCCIeL0BaHIIX HaHOMATeParoB.

. PO O-criekTpockors B HeCIIe 0BAHHAX HAHOMATePasIoB.

. PeHTTeHOCTIEKTpaIbHEII aHAIH3 B HCCIIEL0BAHILIX HAHOMATePaJloR.

. PerrreHo(a30BLIIT aHATH? B HCCTIE OB aHHSIX HAHOMATEPAIIOB

. Pexamve1 ToKa pH 311eKTpos po3HoHHOH 06pabotke (330).

40). ITpstvmast 1 oGpaTHAsI MTOISIPHOCTE ITPH D30

41. Kpurepwit JI.C. ITanatHiKa.

42. ITonyIpoBOTHHKOBEIE TeHepaTOPEl HMITYTILCOR ITpH 330.

43. MarrHHHEIe TeHepaTOPhl HMITYTIECOB ITpH 330.

44. OcHopHEIE (DH3MUYECKIE TIPHHIHIIEI TUTa3MEHHOT 00 paboTKH.

45. TInmazMaTpoHkI C BHXPEBOH CTa0IITH3 aIfieit Jyri.

46. I1mazMaTpoHBI ¢ ra3oBoif cradbunrarpeit LyTH.

47. OcHorHEIE (DH3HUECKHE IIPHHIIHITEL CBETOTYUEBOit 00paboTKH.

48. I'azoBwIe onrHuecKHe KBaHToBEIE TeHeparopsl (OKT).

49. TrepmoremsHEIe OKT .

50. Konerpyxiprs OKT'.
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32
33.
54.
5.

56.

68.

69.

70.
i

72
73.
74.
75.

76.
77.

Paz s TeXHOIOTHiT aIHTHBHOTO TTPOM3BOACTRA ((POTOIOHMepPEI, TIOPOIITKH,
pacIUIaBIIEHHBIE H TBEP/IBIE JIHCTOBBIE MATEPHAIIBI).

OcobeHHOCTH HCITOITB30BAHHS TIOITIOKEK B aAHTHRHOM IIPOH3BOJCTRE.

BroistHiie IITOTHOCTH SHePIHH Ha TeXHOJIOTHUeCcKHe XapaKTepHCTHKH IIpollecca.
OpreHTALNA H3TeHs Ha ITTaTGopMe B I {HTHEHOM ITPOH3BOCTERE.

YpaneHHe OMOPHBIX S1IEMEHTOR B aJAHTHRHOM ITIPOH3BOJCTERE.

OcobeHHOCTH CO3TaHHS 3TIEMEHTOB (PHKCAIHH YacTeif KOHCTPYKIHH H pebep jKeCTKOCTH
B aIHTHBHOM ITPOH3B O/ICTRBE.

. UmeHTHHKAITHOHHAS MapKHPOBKA H3/EIIHIT ITPH aIlHTHBHOM ITPOM3BOJICTRE.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

AQUTHEHOE TIPOM3BOJCTREO H3/IEMHIT HA OCHOBE METHITHHCKHX JAHHBIX.

AQIUTHRHOE TIPOH3BO/ICTRO H3/IEIIHIT Ha OCHORE TaHHBIX PeBepC-HHKHHHPHHTA.
[TepcrieKTHBEI pa3BHTHS H IIPHMEHEHHS a{IHTHBHOT'O ITPOH3BO/ICTRA.

Oco0eHHOCTH B3aHMO/IefICTRHS JTa2epHOTO H3ITyYeH S H (pOTOIIONHMeEpa.

Croco0bI ckanvpoBaHis. [11a0I0HEI Ta3epHOT0O CKAHHPOBAHHA.

TexXHOIOIHH ITPOEKITHOHHO (POTOTTONIMMEPH3AIHH B BAHHE € HCTIOIE30BaHHEM MACOK.
JByxdoToHHas (HOTOMOIMMEPH3AITHS B BAHHE.

[TapaMeTpEI aTHTHEHEIX TEXHOTOIHYECKHX TIPOIIECCOR ATI TIOPOIIKOBBIX MATEPHATIOR.
OcobeHHOCTH BEIOOPA CITOC00a ITOIauH MOPOIIKA ITPH aIHTHRHOM TTPOH3BO/CTRE.

CpcTeMBl TTOfAYH TIOPOIIKA IPH aJAHTHBHOM ITPOM3BOACTBE. BoccTaHOBIIEHHe ITOpPOIIKA
Tocie 00padoTKIL

TexHoMOrIMECKH e OCOOEHHOCTH JIa3€PHOTO CIIEKAHFI IIOJIHMEPOB TIPH  aTHTHBHOM
TIPOH3BOJICTRE.

TexHomOrHYeCKHe OCOOEHHOCTH 5IEKTPOHHO-IIYYEBOIO IDIABICHMSI MaTepHAIOB  ITPH
aIIUTHBHOM ITPOM3BOJICTRE.

OKCTPY3HOHHEIE CHCTEMEI TIPH aJTHTHBHOM TIPOI3BOACTBe. OCHOBHEIE TIPHHIHITEI PabOTEL.
VparieHie MOCTPOeHHeEM H TPAEKTOPHSIMH [BIDKEHIS IIPH HCIIONB30BAHHH A THTHBHBIX
TEXHOTIOTHIT Ha 0a3€e 5KCTPY3HOHHEIX CHCTEM.

MatepHane! st pacIbUIeHH METOIOM CTPYHHOI ITeuaTH.

MatepHans! CBA3YIOIIHX UL CTPYIHHOI ITeuaTH.

OCHOBEI 00pabOTKH MaTepPHATIOB ITPH IPOI[eccax TaMHHHPOBAHHS IIFICTOBBIX MATEPHATIOR.

OcobeHHOCTH TEXHOTOTHUECKOTO ITpollecca Pe3aHHs TIPH BEICOKOCKOPOCTHOI 06paboTke
(BCO).

HNuctpymeHT 1 o6opygosanme qyst BCO.

Ob6mnacts nmprmeHennst BCO.

Buas1 u popmsbl caMocToATENLHOI paboThI
CaMmocrosiTembHast ~paboTa BKIIOYaeT TeKYIIYI0O H  TBOPYeCKyl0 IIpoOIeMHO-

OPHEHTHPOBAHHYIO CaMOCTOSITeILHYIO padoTy.

Texymas caMmocTosTeNbHAS paboTa HaIlparlleHa Ha YITyOlleHHe M 3aKpeTUIeHHe 3HAHMIL,

Pa3BHTHE ITPAKTHYCCKHX YMEI{PIﬁ H BKIIFOYAET B ceOs:

*  paboTy C NEeKIMOHHBKIM MATEPHAIOM, ITOHCK H 0030p JHTEpPaTyphl H 3JIEKTPOHHEBIX
HCTOUHHKOBR HH(POPMAIIHH 110 HHIHBHIYATLHO 3a/IaHHOiT IpobieMe Kypca,

*  BEHITOJIHEHHE IOMAIITHETO 3aTaHHsT,

*  OIepeKaroIyI0 CAMOCTOSTENFHYIO PaboTy,

*  I3y4YeHHe TeM, BEIHECEHHBIX HA CAMOCTOSTENBHYIO ITPopaboTKy.

TBopueckast camocTosTellbHAss paboTa HAIpaRlIeHA HA Pa3BUTHe HHTEINIEKTYATHHBIX

YMeHHH, KOMIUIEKCa YHHBEPCALHEIX (OOINEKyIBTYpHBEIX) KOMIIETEHI[HH, IIOBEIIIEHHE
TBOPYECKOTO IIOTEHITHANA 00 yuarormuxcs. DTa paboTa BKIIOUAET B ceOst:

* IIOHCK, aHaIM3, CTPYKTYPHPOBaHHE H ITPe3eHTaIHI0 HH(pOPMAIIH,
*  HCCIIelOBATeILCKYIO paboTy M yuacTHe B HAYUHEIX KOH(pepeHIsIX, CEeMHHapax,



*  AHAH3 HAYYHBIX TTyOIIMKAIIHIL 1O 3apaHee OIpe[IelIeHHOIT ITPeItofjaBaTeIeM TeME.
Codepxcanue camocmoanteasHolil padomst 1o OUCYUNTUHE:
[lepeueHr HAYUHBIX ITPOOIIEM M HAITPABIEHIIT HAyUHBIX HCCIIe OB aHHiT:
e O@mznKka GopPMHPOBAHHS HAHOCTPYKTYP
HoBble HHCTPYMEHTATBHBEIE MaTepHAllbl ITPH JIE3BHITHOH 00paboTKe M ITOKPHITHA
HHCTPYMEHTOB.
e [lepcriekTHBHEIE METOJBI MEXAHHUECKOHl OOpabOTKH: CBEPXCKOPOCTHOE pe3aHHe,
POTAIHOHHOE pe3aHue, BHOPAIHOHHOE Pe3aHHe, pe3aHHe C HarPEBOM.
Templ, evlHOCLLMbIE HA CAMOCTIOANENbHYIO HPOPADONIKY:
e 3BOoHJOBAS MHKPOCKOIHS. [IpHHIIT paboThHI 30H OB OT0 MHKPOCKOIIA.
e AToMHO-CHIOBasI MHKpOCKOIHA. (OCHOBHBIE Pa3HOBHAHOCTH AaTOMHO-CHIOBBIX
MHKPOCKOTIOB.
e TyHHeTbHAS MHKPOCKOITHS. TIPHHITHIT PAOOTHI H €€ BOZMOIKHOCTH.
e DOnexrponHas MHKpockorms (TI9M, POM).
¢ CrekTpaTbHEIE METOABI HCCIIENOBAHHS COCTABA H CTPYKTYPHI HAHOOOHEKTOR.
Y@-, UK-creKTpoCcKoImisA B HCCIIeIOBAHHAX HAHOMATEPAJIOB.
PO 3-criekTpockoImis B HCCIeT OB aHIHAX HAHOMATEPaIoB.
PeHTreHocCIeKTpaIbHEIH aHAITH3 B HCCIeIOBAHIAX HAHOMATeParoB.
PentreHodazoBblit aHAH? B HCCIIEOBAHMIX HAHOMATEPATIOBR

Koumpons camocmiosmensvuoii pabonivi :

OLleHKa pe3yIbTAaTOR CAaMOCTOSTEIIEHOH pabOTHI OpraHH3yeTCsI KaK e HHCTBO ABYX (opM:
CaMOKOHTPOJIb H KOHTPOJIb CO CTOPOHBI Iperofapaterneii. [locnenHidi ocylecTBIAeTCA MyTeM
3AI0HTEL  HHAHBHIYATBHOI'O JOMAIHEr0 3aJlaHMA, a TakkKe OTUETOB II0 TBOPUYECKOH
CaMOCTOSTEILHOI paboTe.

7. VUYEBHO-METOJUYECKOE 1 MHPOPMAIIMOHHOE OBECIIEUEHUE
JIUCIUATIINHBI

@) 0CHOGHAA MMepamypd (3neKmpoHHo-bubmiomeynas cucmema Bal'y):

1. CorpeMeHHBIE TEXHOIIOTHH 00paboTKH METAIUIOB H cIUIaBoB: C0. HAYYHO-TEX. cTaTeit
rmpodeccopcKo-TIPertoy. cocrasa Kagenpsl "TexHomorHs: 00p.meTauior maprendem'- M.: HII]
HH®PA-M, 2015. - 252 c.: 60x90 1/16- (Hayuras meicis) (o) ISBN 978-5-16-010767-7, 500
53K3. — Pesxam gocryma: http://znanium.com/bookread2.php?book=501737 — 3armn. ¢ sxpana.

2. OCHOBHI HAHOTEXHOIOTHH [ DnekTpoHHsIi pecypce| / H.T. Kysuerior, B.M.
Horotoprier, B.A. JKa6per, B.I1. Mapromum. - M. : BUHOM, 2014. - — Pesxam gocTyna:
http://www.studentlibrary.ru/book/ISBN9785996323784 .html — 3arm. ¢ skpaHa.

3. MeToaeI ITOITyYeHHs M CBOHCcTBAa HAHOO00H eKTOR [ DIeKTPpOHHELT pecypce] : yueb.
rocobme / H.11. Mumbko, B.B. Ctpokora, H.B. KeprHorckiit, B.M. Hapries. - 2-e m31., cTep. -
M.: ®JINHTA, 2013. - Pexamm gocryma:
http://www.studentlibrary.ru/book/ISBN9785976503267.html— 3arm. ¢ sxpaHa.

4. MeTopn bl IOITy4eHHA H HCCIIE] 0BAHHA HAHOMATEPHAIOB H HAHOCTPYKTYP
[ Omexrponnsrt pecype] / E.J[. Mumusa. - M.: EHHOM, 2013. - Pexx#mM gocTyTa:
http://www .studentlibrary.ru/book/ISBN9785996321315.html— 3arm. ¢ skpaHa.

5. MeTombl KOMITAaKTHPOBAHHS H KOHCOMHMIAIHH HAaHOCTPYKTYPHBIX M54 MarepHanorR u
mgemni [Onekrponnbiit pecype] / O.JI. Xacanos. - M.. BUHOM, 2013. - Pex#mM mocrtyma:
http://www.studentlibrary.ru/book/ISBN9785996321247 . html— 3arm. ¢ 3xpaHa.

6) OononHumenvHAR MuMepantypa (31exmpoHuo-oubmiomeyras cucmema Bal'y):
1. OCHOBHI HAHOTEXHOIIOTHIT [ DneKTpoHHEIH pecypc] / IomoruH 10.11. - M.: MarrHHocTpoeHne,

2012. - Pexxamm moctyma: http://www.studentlibrary.ru/book/ISBN9785942756628. html— 3arm.
¢ 5KpaHa.



2. HermreitHble SBIIEHHS B HAHO- H MHKPOT€TEPOreHHBIX CHCTeMaxX | OneKTpoHHEIH pecype] / C.
A. T'pugnes, 0. E. Kamrrnm, A. B. Curaukos, O. B. Ctorue#t. - M.: BMHOM, 2012. - Pexam
gpocryma: http://www.studentlibrary.ru/book/ISBN9785996302949. htmll— 3arm. ¢ skpaHa.

3. HamommoBHHY MepTBBIIt KOT, WIH YeM HaM Ipo3sST HAHOTEXHOIIOTHH [ DIeKTPOHHEI pecypc] /
C.B. Tapanenxo, A.A. bammam, K.B. Heanor. - M. : BIHOM, 2013 - Pexam gocryma:
http://www .studentlibrary.ru/book/ISBN9785996321902.html— 3arm. ¢ sxpaHa.

4. PacTpopas 3NeKTpOHHAs MHKPOCKOITHI AJISI HAaHOTEXHOIOrMi. MeTomrl M IIpHMeHeHHe
[SmexrponHsIt pecype] / mox pexn. V. Ky, K.JI. Vaura. - M.: BUHOM, 2014. - Pexam goctyma:
http://www.studentlibrary.ru/book/ISBN9785996321230.html— 3ar. ¢ sxpaHa.

e) Internet—pecypcui:
http://window.edu.ru/
http://hi-news.ru/tag/manotexnologii
http://www.nanonewsnet.ru/
http://nanodigest.ru/
http://www.portalnano.ru/

8. MATEPHAJIbBHO-TEXHHYECKOE OBECIIEYEHHUE JUCITHITJIHHDBI

1. ycraHOBKa [JI9 HOHHO-IITAa3MeHHOr o HaHeceHH:a IMOKpeITHii UniCoaT 600SL+;
CTalioHapHasl yCTaHOBKA /I H3MepeHHs: MHKpoTBeproctH HVS 1000;

kartorecrep CSM CAT (Mogers CAT-S-AE), npomzsopurens: CSM (IIzefiaprs).
muxpoxomonTectep CSM MCT Ilporseopmrens: CSM (IIsefiraprs).
tprOoMeTp CSM (Mogmems TRB-S-CE-000) IIpomseoxutens: CSM (IlIBefirapro)

MHOTO(YHKI[HOHAIILHBI TOKAapHEIt cTaHok ¢ UITY ¢upmer SMCO mogerm TURN-155;
MHOTO( YHKI[HOHAIILHEI (ppe3zepHEIi craHok ¢ UITY ¢rupmer HAAS:

el I U R

oOpabarsmarormyit 1ieHTp Qwazer dpupmer HEIDENHEIN;

9. yCTaHOBKa I TTOIYYEHHs YITIEPOAHBEIX HAHOTPYOOK M BOJIOKOH «TayHHT», IPOHM3BOAHTENH —
P®, rox Bemrycka — 2008. [IpoMbminIeHHBIT peaKTop IS TTOYUYEeHHS VITIePOIHBIX HAHOTPYOOK,
HAHOBOJIOKOH B 00seme 2000 KT B rox;

10. cxanmpyroinas 30HM0Basd HaHoabopatopna «Huterpa Aypay, mpomssogurerns HT-MJT;
11. cKaHMpPYFOIIHIT 571eKTPOHHEIT MHKpocKorr Quanta 200-3D, npomseoxurens FEI (Humepaanasr);

12. MynmsTHMeaHITHBEIe Cpe[CTRA.



[lporpamma cocraBieHa B cootBercTBHH ¢ TpebopanusmMu @PI'OC BO (yposeHb
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PELOEH3HUA
Ha pabouylo MporpamMMy 1o JUCLHUIIHHE
«HoBBIe TEXHONOrMH B MAlIMHOCTPOEHHUHUY.
Hanpaenenue noozomoexu 15.06.01 « Mawunocmpoenue »,
nanpaenennocme (npoghuts) nodzomosxu « Texnonozun u 060PYOOBAHUE MEXAHUYECKOU U PUIUKO-MEXHUYECKOU
obpabomxu».
Paspabomuux: Heanvenxo A.E., k.m.n., doyenm xagedpn « Texnonozua mawunocmpoenusiy
@I'BOY BO «Bradumupckuii 2ocyoapemeeniblil yuusepcumem umenu Anexcanopa I puzopvesuna u Huxonas
I'puzopvesuna Cmonemogvix».

[TporpaMma coctaBiieHa B cooTBeTcTBHM ¢ TpeGopanusimMu ®I'OC BO (ypoBeHs MOJArOTOBKM KaJpOB BHICLICH
kBanudukaunu) 1o Hampasnenuio 15.06.01 «MammuHocTpoeHHey, HaNpaBleHHOCTE (NMpodHIb) NOATOTOBKH
«MalnHOBeIeHHE, CHCTEMbI TPUBOJIOB H JICTAIH MaLIHH».

Llensamu ocBoeHUs AMCUMTITHHBI « HOBBIE TEXHONOTMH MALIIHHOCTPOEHHS) ABIAKOTCH:

MOMyueHHe 3HAHM O 3AKOHOMEPHOCTAX MOCTPOEHHS HHHOBALMOHHBIX TEXHOIOTHYECKHX MPOLIECCOB;

U3y4eHHE OCHOB COBPEMEHHBIX HHHOBALIMOHHBIX TEXHOIOTHUH MALIHHOCTPOEHHA

U3ydeHHe BO3MOXHOCTEH COBpPEMEHHBIX PACUETHBIX KOMIUIEKCOB [N MOAENMPOBAaHHS W MCCIIENOBAHWS
MPOLIECCOB, MPOTEKAIIIMX B CI0KHbBIX TEXHOTOTHYECKUX CHCTEMAX;

H3ydeHWe TNPUHLIMIOB HCMONb30BaHUA KOMIBIOTEPHOH TEXHONOrMYecKoi cpelbl MNpPH KOMIUIEKCHOH
aBTOMAaTH3aLUK MPOU3BOJCTBRA.

Ha usyuenue aucuuniuHbl oTBoauTcs 108 4acoB, M3 HMX ayOMTOpHBIX — 36 YacoB (NeKUMM) ¥ 72 yaca
camocToATeNIbHOM paboThl. DOPMOI MPOMEsKYTOUHOM aTTecTalliy 110 UTOraM OCBOEHHS NUCLUTLUIHHOMN ABISETCS 3a4eT.

B pesynbTare 0CBOEHUS AUCLMILIMHBI ACTHPAHT J0JIKEH:

3name: coBpeMeHHEIE Hay4Hble JOCTHXEHHsi B 0ONacTH TEeXHONOrMYECKMX MPOLIECCOB M TEXHOJOTHYECKHX
CHCTEM MallMHOCTPOWTENBHbIX MMPOM3BOJACTB, B TOM YHC/E, Ha ME30- W HAHOYPOBHAX; COBPEMEHHbIE TEHIACHLUHH H
HOBBIE PelleHus B 061aCTH MOCTPOEHUA U MOIENIMPOBAHMA MaLlIMH, PUBOJIOB, 000PYA0BAHHMS TEXHOIOIMYECKUX CHCTEM
¥ TeXHOJOTHYECKHX MPOLECCOB MAUIMHOCTPOMTENBHOTO TIPOM3BOACTBA; OCHOBHBIE MPOOIEMbl TEXHHYECKOTO H
3KOHOMHYECKOr0 XapakTepa, BO3HHMKalol¥e B HayKe M TEXHMKE Ha COBPEMEHHOM 3Talle MX Pa3BHTHS; COBPEMEHHbBIE
Cpe/icTBa ABRTOMATH3ALMM, KOHTPOJSA, AMArHOCTHKM TEXHOJOrMYeCKHX MpOLECCOB H TEXHOJNOrMYECKHX CHCTEeM:
COBpEMEHHBIE  CpeCcTBAa  TEXHHYECKOr0 M anmapaTHO-nporpamMmHoro  ofecnedeHus  yHKIHOHHpPOBaHHS
TEXHOJIOTMYECKUX CUCTEM C yueToM TpeboBaHMit KayecTBa, HANEHHOCTH, a TAKXKE CPOKOB MCTOMHEHHA, OE30MacHOCTH
KHM3HEJeATeIbHOCTH U TpeGoBaHHH SKOTOTHH.

Vmems. (hopMUpPOBATE ANTOPUTMBI PelLlIeHHMs HCCIENOBATENbCKUX M MPAaKTHYECKMX 3a/1a4 HA OCHOBE aHau3a
COBpPEMEHHBIX Hay4HBIX JOCTHKeHUI U reHepallui HOBBIX Hieil; HOpMyIHpPOBATE HETUIOBBIE 3a/laui U pa3pabaTkiBaTh
pacyeTHBIE CXeMbl TNpH [POSKTUPOBAHWM MAallMH, TNPHBOJAOB, 00OpPYJOBaHMA TEXHONOTHYECKMX CHCTEM H
TEXHOJIOTUYECKHUX TMPOLIECCOB MAIMHOCTPOMTENBLHOTO MPOM3BOACTBA: MCMONB3OBATL MPHUHLMIEI CUCTEMHOIO MOAX0/a
NpH OLEHKE TEXHHYECKOro M 3KOHOMHYECKOTO pHCKa B MpOLECCEe MPHUHATHSA PELIEHHA; HCMONb30BaTh COBPEMEHHBIE
CpeJCTBA aBTOMATH3aLMK, KOHTPOIIS., IMarHOCTUKN TEXHONOIHYECKUX MPOLIECCOB MPH MCCNEN0BaHHH W (POPMHUPOBAHHH
TEXHOJOTMYECKHX CHCTEM: HCIIONb30BaTh COBPEMEHHBIE CpeJCTBA TEXHHYECKOro M annaparHo-mporpaMMHOr0o
obecrieveHus (PYHKLMOHMPOBAHHSA TEXHOJIOTMYECKMX CHCTEM C yueToM TpeGOBaHHM KauecTBa, HAlEKHOCTH, & TAKKe
CPOKOR HCTOJIHEeHHs, 6e30NacHOCTH KU3HEAEATeILHOCTH M TpebOoBaHHI IKOIOTHH.

Bnacems: cOBpeMeHHbIMHM CPeACTBAMH UIS MOJAENUPOBAHUS M WCCIEN0BAHMS MPOLECCOB, MPOTEKAIOLUIUX B
CIIOJKHBIX TEXHONOIMYECKMX CHUCTEMax; COBPEMEHHBbIMHM CDeICTBaMH MPOEKTUPOBAHMS MallMH, [PUBOMIOB.
060pyJOBaHHs TEXHONOTMYECKMX CHCTEM M TEXHOIOTMYECKHX TMpPOLECCOB MAallHHOCTPOUTENBHOTO IPOHU3BOACTBA;
HABBIKAMHU aHANW3d OCHOBHBIX TEHAEHLMH Pa3sBUTHA HAyKU U TEXHUKH [PU MPUHATHM PEIIEHHS W OLEHKE TEXHHYECKOro
H SKOHOMHYECKOI0 PHCKA; COBPEMEHHBIMH CpeiCTBaMH, obecednBaloliMy aBTOMAaTH3HPOBaHHbIH cbop n o6paboTky
uHGOPMALMKY [/ MCCIe]OBAHUA TEXHOJIOMMYECKHX CHCTEM; HAaBBIKAMM HCIIONB30BAHUA CHUCTEM TEXHHYECKOro M
anmnapaTHoO-TporpaMMHoro ofecriedyeHus (DYHKLMOHHPOBAHHWS TEXHONOTMYECKUX CHUCTeM C yveTom TpebGoBaHuii
KauecTBa, HAIEKHOCTH, a TAKXKE CPOKOB HCMOMHEHUS. 6e30MacHOCTH KU3HENEATeIbHOCTH H TpeDOBaHH 3KOJIOTHH.

JocrouHeteom paboueii mporpaMMbl SBISETCS: OpraHu3allisi CONPOBOXKIEGHUS W3YYEHHs JUCLMIIHHBI —
pa3sMelleHHe MaTepualioB AMCLMIUIMHBI Ha 0o0pa3soBaTe/bHOM cepBepe. Takum oOpa3oM, peanu3yeTcs MeTOAHYecKas
obecredeHHOCTh Ay IUTOPHOM U CAMOCTOATENbHOH PaboThI.

B kadecTBe AanbHEHILEro COBepLISHCTBOBAHUA M Pa3sBUTHs cofiep:kaHus paboyeii mporpaMMbl pEKOMEHIYETCH
aKTya/M3HpOBaTh NepeyeHb OCHOBHOI U PEKOMEHIyeMOil TuTepaTypsl.

Ha ocHoBaHMH BBHILIEH3/IOKEHHOIO MOMKHO 3aKIIOYHTh, YTO pabouas mporpamma, aBropa Msamuenko A.B.
MOXKeT OBITh HCroOnb3oBaHa A obecriedeHHs OCHOBHOH mnpodeccHoHanbHOM 00pa3oBaTeNbHOR NPOTrpaMMel 110
Hanpasnenuto nogroropku 15.06.01 «MammHocTpoeHuey, HAMPaBIeHHOCTs (NMpoduib) NOAroToRKKM «MammuHoBeneH e,
CHCTEMbI [IPHBOAOB M JIETAIM MALIWH» M0 JHCUMILIMHE «KOHTPOAB, oulgcbpﬁﬁitif'u obpaborka uzobpaxeHuH
MPOCTPAHCTBEHHBIX JeTanedl B MalIMHOCTPOEHWM» Kak 0a30Bbili BapuapT B~ ‘yfféﬁnom npouecce GIBOY BO
«BrnaguMuUpcKuii rocyapcTBEHHBIH YHMBEPCHTET MMEHHM AnekcaHjapa f pm‘opbesqu\ﬂ tKkoffas I'puropbeBHya
CToneToBEBIXY. __ . , .

Penensent: mupexrop OO0 «1IKC LlenTp», k.1.H. CMHpPHOB AA‘,_’ i



