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AHHOTANMA

Kypc HampaBneH Ha oOyueHHE CTYAEHTOB OCHOBAaM TEXHOJOTUH M3TOTOBICHHUS TOHKHX IUICHOK C
HCITOJIb30BAaHUEM COBPEMEHHBIX METOJOB M IMOJAXOM0B. B paMkax Kypca CTyAEHTbI M3y4yaT COBPEMEHHBIE
MeToAbl (OPMHUPOBAaHMS IUIEHOK, MX IpeuMmyllecTBa U orpaHudeHus. Ocoboe BHUMaHuE OyIeT YIAeIeHO
aHanu3y (U3MYECKUX MPOLECCOB, MPOMCXOMAIIMX HA Pa3IMYHBIX ATarnax OCAKICHHA M POCTa IJICHOK, a
TaKkkKe O0COOEHHOCTAM OOOPYHOBaHHUS, OIPENENIIEMbIM NPHPOAOH IUIEHOK U HMPUMEHSEMBIMH METOJaMM HX
HaHeceHus. Kpome Toro, OyayT paccCMOTPEHBI MIPOLECCH TPAHCIOPTA BELIECTBAa OT UCTOUYHUKA K TTOBEPXHOCTHU
pocTa, KOHAEH ALY, 3apOKICHUS U POCTa IIJIEHOK.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

dopmupoBaHHE y CTYICHTOB IPEICTABICHUS O TEXHOJOTUSIX M3TOTOBICHHS TOHKHX IUICHOK, BKIJIIOYAs
U3y4YCHHE COBPEMEHHBIX METOIOB HMX (OPMHUpPOBAHHMS, aHAIW3 (PU3UYECKUX IPOLECCOB,
CONPOBOXKAAIOUIMX OCAXKICHUE H POCT IUICHOK, a TaKKe 0COOCHHOCTEH 000pyIOBaHUS, UCTIONB3YyEMOTO
IUIsL UX HaHeceHus. B pamMkax Kypca u3ydarorcs GU3H4ecKue U XUMUYECKUE MPOLECChI, TPOTEKAIOIIHEe
Ha pa3IMYHBIX CTAJAMAX OCAXKICHUS M pOCTa IUICHOK, C YYETOM OCOOCHHOCTEW 00O0pyIOBaHM,
OmperesieMbIX CBOMCTBaMH IUICHOK M BBIOPaHHBIMH METOJAaMH MX HaHeceHus. PaccmarpuBarorcs
TEXHOJIOTUH (PH3MYECKOTO U XUMHUYECKOTO OCAKACHUS, BKIIOUasi TEPMUIECKOE U JIA3EPHOE UCIIAPECHUE,
MOHHOEC W HMOHHO-IUIa3MEHHOE pacHbUICHHE, XMMHYECKOE OCaKACHHE M3 ra30oBOil (a3bl, a Takke
MPOIIECCH TPAHCIIOPTA BEIIECTBA OT MCTOYHMKA K IIOBEPXHOCTH POCTA, KOHJCHCAIMHU, 3apOXKICHUS U
(hOpMHUPOBAHUS TIICHOK.

3agauu AUCHUILIHHBI

— pacuMpeHne Kpyro3opa yJamuxcsi B 001acTu (GU3UKH OCaKICHUS IJICHOK, BKIIIOUasi 03HAKOMJICHHUE €
JOCTUKEHUSIMU TOCIIETHETO ACCITUIICTUS B 3TOM 00MacTH;

— oOydeHne OOHmIMM MpHUHIMIAM (U3NUECKUX W XUMUYECKUX TEXHOJOTHH OCAKICHUS, BKIIIOYAsS
YCTPOHCTBO TEXHOJOTMYECKOTO 000pYI0BaHMS, YIIPABICHNE CBONCTBAMH TEXHOJOTMYECKOTO Ipolecca
OCaXJICHHS, CPABHUTEIbHBIH aHaJIH3 aJbTCPHATHBHBIX TEXHOJIOTHI, OPraHU3alUI0 METPOJIOTHIECKOTO
KOHTPOJIS;

— JIEMOHCTpAIMs TECHOI B3aMMOCBS3M (yHIAMEHTAIBHBIX OCHOB XMMHUHU M (U3UKH C KOHKPETHBIMU
3aga4amMy (GOPMHUPOBAHMS TOHKHX IICHOK.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN

I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

YK-1 CriocoGeH ocymecTBIsATh KpUTHIECKUN
aHaJu3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TT0JIX0/1a, BEIpAaOaThIBATh
CTPATEruIo NEUCTBUN

YK-1.1 Ananuzupyet npoOieMHYI0 CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA
MOCTABJICHHOM 1€ Kak IOCJICAOBATEeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHUPYEMOM
JEATEIIbHOCTH W Ha B3aUMOOTHOIICHHS] YYaCTHUKOB 3TOMN
NesITeIbHOCTH

VYK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITeIbHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh LIaroB
7 JAOCTWXKEGHUS  JaHHOro  pesynerara. ®Dopmupyer

HJ'IaH—l"pa(l)I/IK pcain3ann IMpPOCKTa B LCJIOM W IIJIaH
KOHTPOJIA €ro BBIIIOJIHCHUSA

YK-3 CriocoGeH opraHu30BbIBaTh H PYKOBOJIUTH
paboToil KoMaHbl, BEIpadaTeIBas KOMaHIHYIO
CTpATEeTuIo JUI JOCTHKECHUS TOCTABIEHHOMN
3a1auu

VYK-3.1 Opranuzyer ¥ KOOpAMHUPYET pabOTy y4aCTHHKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTUBHOMY IPEOIOJICHUIO
BO3HMKAIOIINX PA3HOIIACHI U KOH(IMKTOB




OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
mpoeCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKU OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIECJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer nipeacrapieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOM JIeSTENLHOCTH, CIIOCOOCH
Ha HayYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 Umeet npeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIIC/IOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoei
npo¢ecCHOHANIBHON eI TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
HCCIICIOBAaHUH B o0jacth cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIIbHOCTH, YIUTBIBasi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeHn aHanmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, Mpeyiarath U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, NPUMEHss 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKN)

OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIYyYaeMbIX PEIICHUN

OIIK-4 CriocoOeH ycIenHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHSI TPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0JacTu
(HU3UKO-MaTEMAaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIY4YEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEeHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (prKaIy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHUIUS

OIIK-5.1 Cnocoben paboraTb B KOJJICKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COILMAJIBbHBIE, ITHUYECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3IndHs

HaBBIKOM
cepe  cBoeit

OIIK-5.2 Bnaneer
KOJUIEKTUBOM B
eI TENILbHOCTH

PYKOBOJICTBA  MAaJIbIM
npodeccroHaIbHON

OIIK-5.3 CrpeMutrcsi K TMOJyYEHUIO HOBBIX 3HAHHUH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIMHBI 00y4aIOIINecs JOIKHbBI

3HATb.

OCaXK/ICHUSI.
YMETb:

TEOPETHYECKUE OCHOBBI (POPMHUPOBAHUS TOHKUX IUICHOK;

(PU3UKO-XMMUYECKHE OCHOBBI IPOLIECCOB (POPMUPOBAHUS TOHKUX IUICHOK;

MPOLIECCHl TPAHCIIOPTa BEILIECTBA, KOHICHCALINH, 3apOXKACHUS U (OPMUPOBAHUS IJICHOK;

YCTPOICTBO TEXHOJIOTHUECKOTO 000PYAOBaHHUS, TPUMEHIEMOTO JUIl HAHECEHHSI TOHKHUX TUICHOK;

NPUHIUIBI YIIPABICHUS MTapaMeTpaMu 000PYI0BaHuUs TSl TOCTHKEHHS 3aJaHHBIX CBOWCTB IICHOK;
METOZbl METPOJIOTUYECKOIO KOHTPOJIS NapaMeTpoB IUIEHOK M TEXHOJOTHMYECKOro Ipolecca HuX




— YIpaBJIATH MapamMeTpaMu 000PYIOBAHMS JIJIS TOCTHIKCHUS 3aIaHHBIX CBOMCTB IICHOK;
— OLIEHUBATh TEXHOJOTUYECKHE PUCKHU;
— HaXOAWTh U UCTIOIH30BaTh CIPABOYHYIO HH(POPMAITHIO.
BJIAJIETh:
- TIpHUeMaMH TPOBEACHHS KOJUYECTBEHHBIX OIICHOK B CBS3U C Pa3IMYHBIMU HAHOTEXHOJIOTHUYECKHUMHU
3aJagaMHu.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJ€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 [IneHky 1 MOKPHITHS. 1 2
) Marepuansl MOAJOXKEK, HUX pOJIb B 1 ’ 4
(OpMHUPOBAHNN TOHKHX INIEHOK
3 MexaHu3MBbI (dhopmupoBaHus ) 4 )
TOHKOIUIEHOYHOTO MTOKPBITUS
4 TexHonornu (HU3NYECKOTO OCAKICHHS: 9 6 5
UcHapeHue U paciblIeHUE
5 XYUMUYECKOE OCAKICHHE U3 Ta30BOU ) 3 )
¢azbl
Nroro yacos 15 15 15
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. [IneHKy ¥ TOKPBITHSL.

Tepmunsb! "mieHka" U "ToHKas miieHKa". DNUTaKCHalbHble MOKPbITHA. [IprMepsl cBOICTB 1 obnactu
NPUMEHEHHUs] TOHKUX IUIEHOK. OJTambl MpoIecca OCAXKACHHS IUIEHOK U MX (U3UKO-XMMUYECKHE
ocobenHocTH. OCHOBHBIE CTaIUH Pa3padOTKK TOHKOIUIEHOYHBIX TPUOOPOB U YCTPOMCTB.

2. Marepuaibl HOAJIOKEK, UX POJIb B HOPMUPOBAHUN TOHKHUX IUIEHOK

MerTonpl MOATOTOBKM TOBEPXHOCTU: MEXaHHUYECKas, XUMHUYECKas, IUIa3MOXMMHYECKas W HOHHAas
o0paboTka. BakyymHO-TepMuuecKasl 1 XUMHKO-TEpMHUYECKasl IOATOTOBKA. YIaJeHHE €CTeCTBEHHbIX
OKCHJIOB C KPEMHHUEBBIX IUIACTHH, a TaKKe BOAOPOAHAS M KHCIOPOAHAs MaccuBauus. MeToasl
HarpeBa M OXJAKICHUS IOIIOKEK, a TaKKe H3MEpEeHHE TeMIlepaTypbl. l'eoMeTpus BHEOCEBOIO
OCaKICHHUS.

3. MexaHu3MEbl (1)OpMI/Ip0BaHI/I$I TOHKOIUICHOYHOTO IMOKPBITUA




Konpencanus, oOpa3oBaHne 3apoAbllie U pOCT TOHKHX IUICHOK. YeThIpe CTaJuM POCTa IUICHKH.
BinsgHne mponecca 3apokIeHUs IUIEHOK Ha MX CTPYKTYpy. POCT MOHOKpPHCTAINIMYECKHX IUICHOK.
[TocoiiHbI, OCTPOBKOBBII M CMEIIAHHBIA pPEXHUMBI pocTa. l[ereposnurakcus, AUCIOKALUU
HECOBMECTUMOCTH. MOHOKpUCTAIUIMYECKNE ITUIGHKM Ha HEOPHUEHTHUPOBAHHBIX M aMOp(HBIX
MOAJIOKKAX, TpadosnuTaKcus, HOHHO-CTUMYIIUPOBAHHBIN POCT.

4. TexHonoruu HpU3NUECKOr0 OCAKACHUS: UCIIAPCHUE U PACTIbUICHHUE

Tepmuueckoe ucnapeHue, FOHHOE paclbUIeHHE, KaTOAHOE pacliblIeHHue, MarHETPOHHOE pacIibliIeHuE,
UMITYJIbCHO-JIa3€PHOE OCAKICHUE.

5. XuMHUYeCcKoe OCaKACHUE U3 ra30Boi (a3bl

MeToapl KpUCTAUIM3allMM C YYacTHeM XWUMUYECKHUX pEaKIUil, aTOMHO-CIIOEBOE OCaXKJEHUE,
XUMHYECKOE OCXKICHHUE M3 MapoBOW (pa3bl C UCIOIH30BAHUEM METaJUIOPTaHUYECKUX COCIUHEHUH,
MOJIEKYJIIPHO-Ty4eBasi AMUTAKCHS, SITUTAKCUATIBHBIA POCT.

5. Onucanue MaTepuaJbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaATEJIHLHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueOHast ayTuTOpHs, OCHAIIICHHAS! MYJIbTHMEAHAIIPOSKTOPOM 1 DKPAHOM.
HayuHno-uccnenoBarensckoe 000pyI0BaHUE IEHTPA MEPCIEKTUBHBIX METO/IOB ME30(U3UKH H
Ha"otexHojorui u IIKIT MOTU.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. Beenenue B pusuky nosepxuoctu [Texct]/K. Oypa [u ap.], -M., Hayka, 2006
1. JI. A. Cetinman, E. B. bepnun, [lonyyeHue TOHKHUX TJIEHOK PEaKTUBHBIM MarHETPOHHBIM
pacIbIICHUEM.
2. Fabrication engineering at the micro- and nanoscale / Stephen A. Campbell.— 3rd ed
3. Chemical Vapour Deposition: Precursors, Processes and Applications ISBN: 978-0-85404-465-8

JlononHuTenbHAs TUTEpaTypa
1. Pulsed Laser Deposition of Thin Films: Applications-Led Growth of Functional Materials Online
ISBN:9780470052129 |DOI:10.1002/0470052120
2. Texuonorust CBUC : B 2 xu Mora6 K., ®peitzep ., Duurnep VY; nox pen. C. 3u ; nep. ¢ aarn. B. H.
Jletikuna ; mox pex. 1O. [1. Yuctaxosa [u 1p.]. - Mocksa : Mup, 1986.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

bazsr nanubix Web of Science u Scopus,
https://studfile.net/,
https://www.isuct.ru/conf/plasma/index.htm.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBJICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

CrangapTHOE 000pYIOBaHKE U MYJIBTUMEIUHHBIX TPE3CHTAIIMN U IPOBEICHUS BHICOKOH(EPECHIIUH,
KOMITBIOTEpHOE 000py/IoBaHKE 15l IOMCKa HH(POPMAIIH.

bubnmuoreunsiii poug MOTU.

Google.meet.com



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIJINHBI (MO)_IyJ'lﬂ)

CryneHT, M3y4arollui JIUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBNIAJETh OOIIMM IMOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pE3yabTaTe HU3YUCHUA AUCHUIIIMHBI CTYACHT JOJIKCH 3HATb OCHOBHBLIC OIPCACIICHHUA W IOHATUSA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSTENILHOM Pa0OTHI CTY/ICHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— pelueHue 3aaad, peAIaraéMbpIX CTyAeHTaM Ha 3aHATHAX;

— HOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKyIeW U MPOMEXYTOUYHON aTTECTAIUH.

[lokazarenem BiaJeHHUs MaTEpUaIOM CIY>KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMaHHS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CIEAyeT OOpamiarbesi 3a KOHCYIbTalUAMH K
MIpenoAaBaTelto.

Bo3MoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHUI CTYIECHTOB B BHJE PELIEHMS 33a4 B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
aHaJIN3 MPOOJIIEMHBIX CHTYallUil HA OCHOBE
CHCTEMHOTO TT0JIX0/1a, BEIpAa0aThIBATh
CTpaTeruro AeUCTBUI

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

YK-1.3 Pa3pabarsiBaeT CTpaTEeruIo JOCTHKEHUS
[IOCTABJICHHON IeIM Kak I10CJIEA0BaTeIbHOCTh I11aroB,
NpEeNBUIA PE3YIbTaT KakIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPY)KEHHE  IUIAHUPYEMOMU
JEATENBHOCTH W Ha B3aMMOOTHOLIEHHWS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero peajin3anuu

YK-2.2 Criocoben MPOTHO3UPOBATh pe3ynbTar
JEATEeIbHOCTH M ILTAHHPOBATh MOCIIEIOBATEILHOCTD IIaroB
s JAOCTIDKCHUS  JaHHOTrO  pesynbrara. Dopmupyer

IaH-rpadyK peanu3aly IpoeKTa B 1EJIOM M IUIaH
KOHTPOJIA €r0 BBIIOITHEHHUS

YK-3 CnocobGeH oprann30BbIBaTh H PYKOBOIUTD

paboToii KoMaH/Ibl, BEIpa0aThIBasi KOMaHIHYTO
CTpATEeTHIO JUIS JOCTHKECHUS IMOCTABICHHOMN
3aj1auu

VYK-3.1 Opranuzyer ¥ KOOpAMHUPYET pabOTy y4acTHHKOB
MPOEKTa, CHOCOOCTBYEeT KOHCTPYKTHBHOMY IPEOIOJICHUIO
BO3HHUKAIOIINX Pa3HOITIACHNA U KOH(PIUKTOB

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbBIX 3HaHUH B o0acTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
nmpoeCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4YHbIC 3HAHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKU OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIEJOBaHUH B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPUMEHSTh NpHU
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer nipeacraBicHre 00 aKTyalTbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH
Ha HAyYHOM SI3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 Umeet npeacrapieHHE 0 COBPEMEHHOM COCTOSTHUH
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoi obmactu cBoei
npo¢ecCHOHANIBHON eI TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
HCCIICIOBAaHUH B o0jacth cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUUHBIX METOJIOB PEIICHHUS

OIIK-3.1 Cnocoben ananu3upoBarh 3ajady, IJIAHHPOBAThH
MyTH pEIIeHHs, MpeiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METO/bl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHss 3HAHHS B
pa3IMYHBIX 001ACTAX HAYKH (TEXHUKH)

OIIK-3.3 BnageeT aHaIUTUYECKMMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAET U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJM3 pe3yabTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B 00JIACTH
(bHU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX

MAVITATTATTITY

OIlIK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIY4YEHHBIX
pe3yabTaToB




1VAMNUJIUL Y1X1

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCO0
MPOBEICHUS] HAYYHOTO HCCIICOBAHUS

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHUIO

KBy (prKaIy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cpepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMasI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAIILHEIE U KYJIETYPHBIC PA3IHINS

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COILMAJIBHBIE, ITHUYECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3IndHs

OIIK-5.2 Brnameer HaBBIKOM  PYKOBOACTBA  MaJbIM
KOJUIGKTUBOM B  cdepe cBoeil  mpodeccrnoHambHON
JEATEIIbHOCTH

OIIK-5.3 CrpeMutrcsi K TMOJYyYEHUIO HOBBIX 3HAHHUH,
poQeCcCHOHAIBHOMY M TMYHOCTHOMY POCTY

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pe3ysIbTaTe U3YUCHHUS OUCHUILUIMHBI «PU3NYECKUE OCHOBBI TEXHOJOTHMH HAHECEHHUS TOHKHUX IIICHOK)

00yJarouiCs JTOIDKEH:

3HAThb:

— TEOpeTHYECKHE OCHOBBI (POPMHUPOBAHUS TOHKUX IUICHOK;
— (PU3UKO-XMMUYECKHE OCHOBBI IPOLIECCOB (POPMUPOBAHUS TOHKUX TUICHOK;
— MPOLECCH TPAHCIIOPTA BEIECTBA, KOHACHCAINH, 3apOKICHUS U (POPMUPOBAHUS IIJICHOK;

YCTPOMCTBO TEXHOJIOTHYECKOTO 00OPYIOBAHNUS, IPUMEHIEMOTO I HAHECCHUSI TOHKUX IIJICHOK;
NPUHIMIBI YIPABJIEHHUS apaMeTpaMu 000pyIOBaHUS IS IOCTH)KEHHS 3aJaHHBIX CBOHCTB IUICHOK;

— MCTOABI MCTPOJOTMYCCKOIO0 KOHTPOJIA MApaMCTPOB IINICHOK W TCEXHOJIOTHYCCKOTO IHpoHecCa Ux

OCaXICHHS.
yMeThb:

— YIPAaBJATH IIapaMCTpaMu 060py)10BaH1/1${ JUIL JOCTHXKECHUSA 3aJaHHBIX CBOICTB IIJICHOK;

— OICHUBATb TCXHOJIOTHUYCCKHUEC PHUCKHU;

— HaxoAuTb U UCIIOJB30BATh CIIPABOYHYIO I/IH(l)OpMaLII/I}O.

BJIaJeTh:

- IIpue€MaMu NPOBEACHUA KOJIMYCCTBCHHBIX OLICHOK B CBA3U C PA3JIMYHBIMHU HAHOTCXHOJIOTHYCCKHUMU

3agadyaMu.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

HOJIy‘IeHHI)Ie 3HAaHUSA OLCHUBAIOTCA II0 pPE3yibTaraM pPCEHICHUA 3aJa4, BbIAAHHBIX CTYACHTY JJId
CaMOCTOATCIIBHOTO PCIICHNA U KOHTPOJIbHBIX BOIIPOCOB IO COACPNKAHUTIO KypcCa.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu

o0yuyarommxcst

. Ob6ocHOBaTh BEIOOP TEXHOIOTHH (PUZNIECCKOTO MITH XUMUYECKOTO OCAXKIICHHSI.

. dusznyeckoe OCakJACHUE TOHKUX IICHOK: METO/IBI M UX CpaBHCHHUC.

. Ponb MarepuanoB nomioxek B GOpPMUPOBAHUHN TOHKOIUICHOUHBIX CTPYKTYP.

. MexaHn3msl GOPMUPOBAHUS TOHKOIUIEHOYHOTO MOKPBITUS U CTAIUN POCTa TJICHOK.

1
2
3
4. XuMHUYECKOoe OCaKIACHUE 13 Ta30BOH (Das3bl 1 aTOMHO-CIIOEBOE OCAXKICHHUE.
5
6

Uro mpejcrapnsieT co0Oi Takoe IJICHKAa M TOHKas muieHka? [IpuBeaute mpumepbl MX CBOWCTB U

oOJacTeil MpUMEHEHHS.

7. B deM 3akimrodacTcs nponecce SIMUTAKCUAIIBHOTO HOKpLITI/IH?

8. KakxoBEI OCHOBHEIC dTaIlbl OCaXACHUA TOHKUX ITIJICHOK U UX (1)I/I3I/IKO—XI/IMI/ILICCKI/I6 ocobeHHocTH?

9. Kakue MCTOJbI ITOATOTOBKU MOBCPXHOCTU MOMJIOKCK BbI 3Haere? OMUIIMNTE UX pasiinvus.

10. Kakue MCTOABI MPUMCHAOTCA IJId YAAJICHUA CCTCCTBCHHBIX OKCUAOB C KPECMHUCBBIX IJI1acTUH?

[Ipumepsl OuIETOB:

burer 1.




1. Kakwue cymecTByOT MeTObl (PH3MUECKOTO OCaXkIeHHs TUIeHOK? OXapakTepu3yiTe XoTs Obl JBa U3
HUX.

2. YTo Takoe aTOMHO-CIIOEBOE OCaAXACHUEC, U B UYCM €TI0 HpeI/IMYH.[CCTBa?

buer 2.
1. Kakue akTopsl BIHSIOT HA MEXaHU3MBI KOHACHCAIIUH, 00Pa30BaHUS 3apOJBIIICH U POCTa TOHKUX
IJICHOK?
2. B yem pasznuuue MeXIy MOCIOWHBIM, OCTPOBKOBBIM M CMEUIAHHBIM PEXHMaMH POCTa TOHKHX
IUICHOK?

Kpurepuu onieHuBanus
Ouenka oramyHo 10 OamioB - BBICTABIISICTCA ~ CTY[CHTY, IIOKa3aBIIEMYy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MporpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEJIMETHOH 00NAaCTH, MPOAEMOHCTPUPOBABIIEMY YMEHUE YBEPEHHO M TBOPYECCKH
MPUMEHATh UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHATHIX PEIICHUH.
Ouenka omMyHO 9 Oa/IoB -  BBICTABISIETCS  CTYACHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHSATh X Ha TPAKTHKE TPH PEIICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBHIbHOE 000CHOBAHUE
HPUHATHIX PELICHAMN.
Ouenka oOmIMYHO 8§ Oa/IOB - BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCHUILUIMHBI U YMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pelIeHnH, ¢ HEKOTOPBIMU HEI0UeTaMHu.
Ouenka xopo1o 7 6ajioB - BBICTABISAETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYIIECTBY H3JIaraeT €ro, yMeeT NPUMEHSTHh IOJy4YCHHbIC 3HAHUS Ha ITPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.
Ouenka xopoio 6 0ajioB - BBICTABISETCS CTYACHTY, €CJIM OH TBEPJO 3HACT MaTepHall, IPaMOTHO H IO
CYILECTBY M3JIaraeT ero, yMeeT NMPUMEHSTh MOMyUYCHHbIC 3HAaHHUS Ha MIPAKTUKE, HO JIOIyCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPbIE HETOYHOCTH.
Ouenka XopoIo 5 6aIoB - BEICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, [paMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHSTh NONTyYeHHbIC 3HAaHHs HAa MPAKTHKE, HO JIOIYCKaeT B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.
OueHka yIOBIETBOPUTENbHO 4 Oajula - BBICTABISETCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO MPAaBHWIbHBIE (OPMYIUPOBKH 0a30BBIX TOHSITHH,
HapyLIEHUs JOTHYECKON MOCIeI0BAaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuaia, HO P 3TOM
OH OCBOWJI OCHOBHBIE Pa3Zeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul JAJIbHEWIIEro OOydeHHs, U
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OueHka yIOBIETBOPUTENbHO 3 Oajla - BBICTABISETCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX HOHSITHH,
HapyUIEHUs] JIOTHYECKOM IOCIEe0BaTEeIbHOCTH B M3JIOKEHHH IPOTPaMMHOIO Marepuana, ciabo
BJIaJICET OCHOBHBIMH paszieiiaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMU IS TalbHEHIIero o0y4eHus 1
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.
OueHka HEyIOBIECTBOPUTENHHO 2 Oajia - BBICTABISCTCS CTYIEHTY, KOTOPBIl He 3HAaeT OoJblIel yacTu
OCHOBHOTO CcOAepXaHUsl y4eOHOW MporpaMMBbl IUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bopMyIHpOBKaX OCHOBHBIX IPUHIIUIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
THUIIOBBIX 33]1a4.
OreHka HEYNOBIETBOPUTENBHO | 0aym - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAaeT OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiie omuoK B GOpPMYTUPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PELICHUS THIIOBBIX MPAKTUYCCKHX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesiione NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHUH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

HuddepenuupoBanuplii 3au€T npoBoxsATcs B yCTHOH ¢opme mo Owieram. B kaxaom Ounere
IPE/ACTABICHO JIBA TEOPETHYECKMX BOIPOCA U TIIOATOTOBICHHBIH B II€YaTHOM BHJAE OTYET IIO
npaxkTrdeckuM 3aHatusM. [Ipu mpoBesenuu 3aduéra oOyuaromemycs: npepoctasisercss 30 MUHYT Ha
noAroToBKy. Onpoc 00y4aronierocsi He I0/DKEH MPEBBIIIATh OTHOI0 aCTPOHOMHUYECKOIO Jaca.



