degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: DU3NKO-XUMHUYECKHE OCHOBBI OponCeCCOB HAHOCTPYKTYPHUPOBAHUA
0 HANIPaBJICHUIO: HpI/IKHaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)PIJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kageapa HAHOZIEKTPOHUKH U KBAHTOBBIX KOMITBIOTEPOB

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
7 (ocennuit) - JlnddepeHnmpoBaHHbIi 3a4eT

8 (Becennnii) - JluddepennupoBanubiii 3aueT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 60 yac.
cemuHapsbl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrasuin: B.®. Jlykuues, A-p ¢us.-Mar. HayK

[Iporpamma obcyxeHa Ha 3aceqaHnnu Kadenpbl HAHOIEKTPOHUKH U KBAHTOBBIX KOMIIbIOTEpoB 29.05.2020



AHHOTANMA

Kypc "®uznko-xuMHU4YeCKHE OCHOBBI TPOIIECCOB HAHOCTPYKTYpUPOBaHHS'" IMpeycMaTpUBaeT oOecTicueHHe
MOHUMAaHMsI CTYJeHTaMu OakaiaBpuara (PU3MKO-XMMHYECKUX OCHOB IUIa3MEHHBIX MPOIECCOB B TEXHOJIOTHUU
MHKPO- ¥ HAHOJIEKTPOHHUKH.

3amaun Kypca:

* npuoOpeTeHHe CITyIaTeIIMU 3HAaHUH O POJIM IUIa3MEHHBIX MPOIECCOB B TEXHOJIOTHH MPHOOPOB MUKPO- U
HaHOXJIEKTPOHHKH;

° an/I06peTeHHe CTYACHTAMU 3HAHUI 00 OCHOBHBLIX MEXaHU3Max BBaHMOHeﬁCTBHH HHSKOTGMHCpaTypHOﬁ
IJ1a3Mbl C Mar€pruajiaMi MUKPO- U HAHOIJICKTPOHUKHU;

* npuoOpeTeHre CTyJeHTaMH 3HaHUIl O MPUHLUIAX TOCTPOCHUS HIMPOKOANEPTYPHBIX HCTOYHUKOB TIOTHOM
TUIa3Mbl U TUIa3MEHHBIX YCTaHOBOK.

OcHOBHOE cofepX)aHue Kypca H3JI0KEHO B CIEAYIOMINX pa3aesax:

1. OCHOBHBIE KOHLEIINH

2. TpaBneHue MaTepualoB MUKPOIIEKTPOHUKH B IJIa3Me€ BBICOKOYACTOTHOTO pa3psiaa

3. ®opMupoBaHHe IYOOKHUX TPEHUYEH B KPEMHHUH [IPU PEAKTUBHOM MOHHOM TPaBJICHUH

4. Moauukanus MOBEpXHOCTH U MIPUIIOBEPXHOCTHBIX CI0EB KPEMHHUS B IPOLIECCE TPABICHUS B IUIa3Me
5. MeToasl MOHUTOPHHTA IJIA3MEHHBIX MTPOLIECCOB U ONPEAEIECHUS MOMEHTA OKOHYAHMSI TPABICHUS

6. IlInpokoanepTypHble HCTOYHUKHN INIOTHOW HU3KOTEMIIEPATYPHON IIa3MBbI

1. leau u 3apauu

eap AUCUMNIMHBI

- 00eCIeYnTh ITOHHMAaHUE CTYACHTAMU 6aKaJ1aBpHaTa (I)I/I3I/IKO—XI/IMI/I‘I€CKI/IX OCHOB INIIIa3MCHHBIX
IpOHECCOB B TCXHOJIOTHU MUKPO- U HAHOJJICKTPOHHUKHU.

3agauu AU CHUIIHHBI

* mpuoOpeTeHue CIyIaTelIssMU 3HAaHHH O POJM IUIA3MEHHBIX IPOIECCOB B TEXHOJOTMU MPHUOOPOB
MHKPO- U HAaHODJIEKTPOHHKH;

. NpUOOpETeHNEe CTyACHTaMHW 3HaHUH 00 OCHOBHBIX MEXaHHW3MaxX B3aWMOJACHCTBHUS
HHU3KOTEMIIEpaTypPHOH IJ1a3Mbl C MaTepruasaMi MUKPO- U HAHOIIEKTPOHUKHY;

* TpHOOpEeTEeHHE CTyAEHTaMHU 3HAHUH O NMPHHIUIAX MOCTPOCHUS IIMPOKOANEPTYPHBIX HMCTOYHUKOB
IJIOTHOM MJIa3MBbl Y IIJIa3MEHHBIX YCTAaHOBOK.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

Kon 1 HamMeHOBaHWE KOMITETEHITUN WHIuKaTopsl JOCTIKEHUST KOMITETEHITUI
YK-1 CriocobGeH oCcymiecTBIsITh MOKCK, VK-1.1 AnanusupyeT 3a7a4y, BbIIEISAA dTallbl €€ PEIICHHUS,
KPUTHYECKUHN aHAJIN3 ¥ CHHTE3 HH(popManuy, |AEHCTBHS 10 PEIICHHIO 3a1a4u
OPUMCHSATH CHCTEMHBIN MOAXOA i pemieHnst | VK-1.3 PaccmarpuBaeT pasiuyHbIe BapHaHTBI PEIICHUS
NOCTaBJICHHBIX 3a1a4 3a7a4M, OLICHUBACT UX IIPCUMYIICCTBA U HEOCTATKHU
I1K-1 CnocobeH mianupoBaTh U NPOBOJMTh IIK-1.1  Bnameer  (yHIaMEHTAIbHBIMM  IOHSTUSAMH,
HAyYHBIE SKCIIEPUMEHTHI (B H30paHHO#M 3aKOHAMU M TEOPUSIMHU COBPEMEHHON (QU3NKU
npeaMETHOH obnacty) u (unu) teopetndeckue |[IK-1.4 VYmeer CTPOUTh MareMaTHYeCKME MOJEIH Ui
(amanuTUYecKre U UMUTAIIMOHHBIE) ONHMCAHWsSI W WCCICAOBaHHUA TIPOLECCOB W SBICHUH B
WCCIIeIOBAHUS COOTBETCTBYIOIIMX HAyYHBIX 001acTAX
[TK-4 CriocoOeH KpUTHYECKH OLIECHUBATh [IK-4.3 Cnocobern 000CHOBaTh NPUYHMHHO-CIICIACTBECHHBIC
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U OTHOIIICHHS UCTIOIB3YEMBIX MTOHITHH U MoJleen
METOJIOB

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YEeHHS 110 AMCHUILINHE (MOXY.II0)
B pesynbTrare 0cBOGHHS AUCHUIIIMHBI 00y4aIOIINeCs JOIKHbI
3HaTh:
- (PM3UKO-XMMHUYECKHE OCHOBBI IUIA3MEHHBIX MTPOIIECCOB HAHOCTPYKTYPHPOBAHHMS.



YMETb:

- IPUMEHATH IOJIY4YEHHBIE 3HAHUs B NIPAKTMUYECKOM (3KCIUIyaTalusl yCTAaHOBOK) U MCCIE0BATEIIbCKON
(mocTaHOBKa HKCIIEPUMEHTA, pa3paboTKa HOBOTO MIpoLEcca) AesITeIbHOCTH.

BJIAJIETh:

- TCOPCTUYCCKUMU 3HAHUAMU BO3MOKHOCTEH COBCPHICHCTBOBAHUA U CO3AAaHUA HOBBIX INIA3MCHHBIX

MPOLIECCOB.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jesiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunaper | JlaGopat. paGoOTHI
pabora
1 OcHOBHbIE KOHIEIIUU 10 5
Tpasnenue MaTepuaioB
2 MHUKPOIIEKTPOHUKH B I1a3Me 10 5
BBICOKOYACTOTHOI'O pa3psijia
dopMmupoBaHue TIyOOKHX TpeHUeH B
3 KpPEMHHH TIpU PEaKTUBHOM HOHHOM 10 5
TpaBJICHUN
Monudukarus IIOBEPXHOCTH u
4 IIPUIIOBEPXHOCTHBIX CJIOEB KPEMHHS B 10 5
[IpoLiecCce TPaBJIEHUs B IIJIa3Me
MeTtonel  MOHUTOpPHHIA  IUIa3MEHHBIX
5 MPOLIECCOB U  OIpeneeHus MOMEHTa 10 5
OKOHYAHHSI TPaBICHUS
6 H_[I/IpOK(jaHepTypHBIe HCTOYHHKH 10 5
TUIOTHON HU3KOTEMIIEPATYPHOH IJ1a3Mbl
Hroro yacos 60 30
Iloaroroska k sKk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

4.2.

Coneprxanue JUCHUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzesiam)

Cemectp: 7 (Ocennuii)

1. OcHOBHBIE KOHIIEMIUHA

OcHoBHbIEe KOoHUeNUuy. IlnazMeHHoe U peakTUBHOE MOHHOE TpasieHue. IlnasmoctumynupoBaHHOe
OCaXJICHWE TOHKUX IUICHOK, IUIa3MEHHOE OKHCJIECHME, IIJJa3MEHHas OYMCTKA ITOBEPXHOCTH,

CTPHUIIIUMHI, MOHHAA UMILIaHTalluA.

2. TpaBnenue MarepuaoB MUKPO3JIEKTPOHHUKH B IJIa3Me BBICOKOYACTOTHOTO paspsizia

TpaBHCHI/Ie. >KI/I,I[KOCTHOC TpaBJICHUC.

CKOPOCTb TPABJICHUA.

l'azodazHoe TpaBneHne HU3KOro mAasieHus. HoHHOE
TpaBiieHue. IlinasmMenHoe TpaBneHue. OCHOBHBIE XapaKTEPUCTUKU: aHU30TPOIMS, CEJIEKTUBHOCTb,

3. ®opMupoBaHHe YOOKHUX TPEHUYEH B KPEMHHUH [IPU PEAKTUBHOM MOHHOM TPaBJICHUH




[Tnazma B MHKPOAJIEKTPOHHOM Ipou3BoacTBe. IImoTHOCTH Tuiasmbl. Temmeparypbl 2JIEKTPOHOB U
noHoB. [Torennuman riazmel. ['eHepanns yacTuil B 1iasMme. [ eHepaius HOHOB, 3J€KTPOHOB, aTOMOB U
pamukanoB. Wonwzamms w npwimnanue. [luccoumarmBHas wonHmzanus. Vonwsamms [leHHuHra.
PexomOuHaiuss w ommnanue. JlucconumaruBHas pekoMOWHanms. PekoMOWHANMsT Ha CTEHKe.
PacripeneneHne 31€KTPOHOB 1O SHEprusiM. Poib BBICOKOIHEPTeTHYHBIX JJIEKTPOHOB. YacrtoTa
CTOJIKHOBEHHM.

Cemecrtp: 8 (Becennuit)

4. Momudukarysi MOBEpXHOCTH M NPHUIIOBEPXHOCTHBIX CJIIOEB KPEMHHS B IPOLIECCE TPABICHUS B
masme

OcCHOBHBIC TITapaMETPhI MPOIECcca TPABICHUS MAaTEPHAIIOB MUKPOIIEKTPOHUKH B 1iazMe. Yactora u
MomHOCTh BY wncrounuka. IlnazMoXMMHYECKOE U PEAKTUBHOE HOHHOE TpPaBICHUE B JUOIHOM
peaktope. OCHOBHBIE MEXaHU3MBI TPABJICHHS B IUIa3Me: (PM3MUECKOE M XMMHUYECKOE PACIBUICHUE,
WOHHOCTHMYJIUPOBAHHOE TPABJICHHE, TPABIICHUE C y4acTHEM WHTUOHMTOpa, 00pa30BaHHE JIETYYHX
MPOJIYKTOB.

5. MCTO,I[BI MOHHUTOPHHTA IIJIa3MCHHBIX ITPOLCCCOB U OMPCACIICHUA MOMCHTAa OKOHYAaHHWA TPABJICHUS

MexaHu3MBbl TpaBJIEHUS KpeMHHUS B aromapHoM (rope. BeposTHOocTs moTeph aroMoB (Topa Ha
pa3nuuHblX Marepuanax. Koncranra ckopoctu peakuuu. BiusHue temneparypbl. CeneKTUBHOCTD.
[lor okm wacTul] Ha MOBEPXHOCTh MOJIOKKUA MPHU TPAJICHUH. DHEPreTHUHBIC HOHBL. TeroBbie
MOJIEKYJIbl, aTOMBI U paAukaibl. lopsune HelTpasbsl. Peakiuu nepesapsaku. PacnpeneiieHus HOHOB
10 SHEPTHsIM U yIiiaM. BiHMsHrE MOHOB U TOPSYMX HEUTPAIOB HA NPOQUIL TPABICHUSI.

6. IllupokoanepTypHble HICTOYHUKH ILNIOTHOM HU3KOTEMIIEPATyPHOU ILIIa3Mbl

dopMmupoBaHHe TIIyOOKMX TpEeHYEH B KPEMHUH I[P PEAKTHBHOM HOHHOM TPAaBJICHUHU.
MonenupoBanue ITyOOKOTO aHM30TPOITHOTO TPABICHHS KPEMHHs B MHOTOKOMIIOHEHTHOM ILTa3Me.
AneprypHslii ¥ oOparHblii  anepTypHblii 3ddextel. [lpenensHble BO3MOXHOCTH —Iporiecca
IJIa3MOXUMHUYECKOTO TPABJICHUS KAaK HUHCTPYMEHTAa HAHOCTPYKTYPUPOBAHHUS.

Monudukauss MOBEPXHOCTH M MPUIOBEPXHOCTHBIX CJIOCB KPEMHHUS B IPOLIECCE TPABICHUS.
Mertonsl uccnenoBanus. CHEeKTpockonusi TIIyOOKMX YpPOBHEH Jisl aHalu3a paguallOHHBIX
MOBPEXKJICHUN TPHUIIOBEPXHOCTHBIX CJIOEB. DQPQEKT JeakTHBalMM aToMOB Oopa B mpoiiecce
TpaBieHus. @Puszuka oO0pa3oBaHUs DIyOOKMX LEHTPOB. O¢QeKT 3apsaKd  MOA3aTBOPHOTO
JU3JIEKTPUKA.

Metonsl  MOHHUTOPUHIA  IUIa3MEHHBIX  mpoueccoB. KBaapymonbHas — Macc-CIEKTPOMETpHS.
Onrtuueckass SMHCCHOHHas — cnekrpockomus. JlasepHas wuHTepdepomerpus. CrekTpanbHas
ammunicomesTpus. 3oH1 Jlearmiopa. Metox CBY-pe3onaropa.

[HupoxoanepTypHble UCTOYHHKHU IUIOTHOM HH3KoTeMIleparypHoil miuasMbel. DLIP CBY- peaktopsl.
[Ina3smMeHHBIE peakTOpbl C TEIMKOHHBIMH BOJHAMH. Peakopbl ¢ WHAYKTUBHBIM BO30YXKIEHHEM
mw1a3mbl. UC u TC ucroyHuky.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

yueOHast ayTUTOpHsl, OCHAIICHHAS KOMIIBIOTEPOM U MYJIBTUMEIUHHBIM 000pya0BaHHEM (TIPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa
1. Eppemon A. M., CeetnioB B. U., Priokun B. B. BakyyMHo-I1a3MeHHBIE TIPOIIECCHI B TEXHOJIOTHH:
yue0. mocobue/ 'OYBIIO. - UBanoro: UBan. ['oc. xum.-TtexHom. yH-T, 2006. - 260 c.
2. OpnuxoBckuit A. A. [Inazma B CyOMHKPOHHOM TEXHOJIOTUH MUKPOIJIEKTPOHUKH. DHITUKIOTICTUS
HU3KoTeMIepaTypHoii 1a3mbl. Beoansiii Tom IV / mox pen. B.E.®oprosa. - 2000. - cc. 370 - 386



JlononHuTeNbHAS TUTEpATypa
1. C.H.ABepkun u ap. B xu.:Tpyast @®TUAH. I'n. pen. K.A.Banues. T.18. nox pen. A.A.OpaukoBckoro,
2005, c.121 - 137

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

1. http://www.ftian.ru

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIECTBJICHUU 00pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha JIEKIIUOHHBIX 3aHATHIX UCIOIB3YIOTCS MYIBTUMEANMHBIE TEXHOJIOTUH, BKIIIOYAsl IEMOHCTPALIUIO
MpE3EHTALUN.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

1) mocemeHre Bcex JIEKIHMA, MPEIyCMOTPEHHBIX YYEOHBIM ITUIAHOM; BEJCHHE KOHCIIEKTOB 3aHSATHH;
AKTUBHOE Y4acTHE B OOCYKICHUU JICKITUH;

2) BaXXHO JOOWTHCS MOHMMAHUS M3y4aeMOro MaTepuania, a He MEXaHHYECKOTro ero 3anoMuHanus. [pu
3aTPYIHEHUN W3y4YeHUs OTACIBHBIX TEM, BOIPOCOB, CIEAYeT OO0pamarbcs 3a KOHCYIbTAIlMeW K
MpeTnoAaBaTeio Ha JIEKIIUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTHUI: JJIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kageapa HAHOZIEKTPOHUKH U KBAHTOBBIX KOMITBIOTEPOB

Kypc: 4

kBaTuuKkanus: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
7 (ocennuit) - JInddepeHmpoBaHHbIi 3a4eT

8 (Becennnii) - JluddepennupoBanubliii 3aueT

PaszpatGoTunk: B.®. Jlykuues, o-p ¢u3.-Mat. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCymiecTBIsTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

[MK-1 CriocoGeH mi1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

I1IK-1.1 Bnameer  yHmameHTambHBIMH
3aKOHAMU M TEOPHUSIMU COBPEMEHHOU (DPU3UKH

IIOHATUSAMU,

I[IK-1.4 VYmeer cTpOoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B
COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJesei

2. Iloka3areim OLleHUBAHUS KOMIIEeTeHITHH

B PE3YIbTATC U3YUCHUA AUCLHUIIINHBI «DU3NKO-XUMUYCCKHUE OCHOBEI MpoHcCCOB HAHOCTPYKTYPUPOBAHUA»

00yJaronuiics JOmKeH:

3HATb:

- (PM3UKO-XMMHUYECKHE OCHOBBI IUIA3MEHHBIX MTPOIIECCOB HAHOCTPYKTYPHPOBAHHUS.

yMeThb:

- IPUMEHATH MOJIY4YEHHBIE 3HAHUs B NIPAKTMUYECKOM (3KCIUIyaTalysl yCTAaHOBOK) U MCCIE0BATEIIbCKON
(mocTaHOBKa HKCIIEPUMEHTA, pa3pab0TKa HOBOTO MPOLEcca) AesITeIbHOCTH.

BJIad€Th:

- TCOPCTUYCCKUMU 3HAHUAMU BO3MOKHOCTEH COBCPHICHCTBOBAHUA U CO3AAaHUA HOBBIX INIA3MCHHBIX

MPOLIECCOB.

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

C 1enplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Y4eOHOro Marepuaina MpOBOAUTCS YCTHBIH ONpOC B
HayaJje 3aHATUSA 110 TeME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUSA IO IPOWIEHHON TeMe.

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

o0yuyarommxcst

Bonpocs! asist moaroToBkH K AudQepeHIIMPOBAHHOMY 3a4ETy:

1. Tlouemy muIa3MeHHBIE
HAHOJIEKTPOHUKHU?

IPOLIECCHI

3aMCHUIIM  XUAKOCTHBIE B  TCXHOJOIMHM MHKPO- H

2. KakoBbI MeXaHU3MEI O6p3.30BaHI/I$[ qaCTHuIll B HI/ISKOTGMHepaTypHOﬁ mia3me?

3. O6mwsicaure paznuny Mexay PUT 1 nmiaa3sMeHHBIM TpaBICHHEM.

4. KakoBbl OCHOBHBIC MEXaHU3MEI TpaBJICHUA B mia3me?

5. B ueM 3akitouaetcs anepTypHbii 3 dext?

6. HOLIGMy ACIICKTHOC OTHOLICHHEC Tpqueﬁ, MOJIy4aCMbIX TPABJICHHUEM B IJIa3MC, OFpaHI/I‘ICHO?.

7. B uem 3akmioyarorcs paanaiuOHHbIC MMOBPCKACHUA MMPUIIOBCPXHOCTHLIX CJIIOCB IOJYIIPOBOJHUKA B

MJIa3MEeHHBIX Tporeccax?

8. Kakue MeTo1p MOHUTOPHHTA TUTa3MEHHBIX MPOIIECCOB BBl 3HaeTe?

9. Kakue BbI 3HaeTe TUIIBI LIUPOKOANEPTYPHBIX UCTOUHUKOB IUIOTHOH IUIA3MBI ISl MUKPO3JIEKTPOHHOM

TEXHOJIOTUA?

Kpurepuu onieHuBanus
10 6amnos — (IIPEBOCXO/JHO):



*  CHUCTEMaTU3UPOBaHHbBIC, IIyOOKHE M MOJHBIE 3HAHUS IO BCEM pasjenaM y4eOHOI mporpammsbl, a
TaKXe [0 OCHOBHBIM BOIIPOCaM, BBIXOIAIIUM 3a €€ IPEEIIbI;

. TOYHOE HCIIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  Oe3ymnpedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IWUCIUILTUHBI, yMEHHE ero 3(pQPEeKTHBHO
HCIOJIBb30BaTh B MIOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(GECCHOHANBHBIX 3a1a4;

. BBIP2KEHHAs! CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKHM peIIaTh CJIOKHBIE HpoOIeMbl B
HECTaHJAPTHOW CUTYyalUu;

*  TIOJHOE W IIIyOOKOE yCBOEHHE OCHOBHOW M JOTMOJHHUTENBHON IUTEparyphl, PEKOMEHJIOBAaHHOMN
y4eOHOI mporpaMMOi TUCITUTUINHEI,

* yYMEHHE OPHEHTHPOBATHCSA B TEOPHSX, KOHLIEHMIMUAX U HANPABICHUAX MO N3y4aeMON NHCLHUIUIMHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCII0JIb30BaTh HAYUHbIE JOCTHXKEHUSI JPYTUX JUCLUIUINH;

*  TBOpYECKas CaMOCTOSTEIbHAs paboTa Ha MPAKTUYECKUX, JTa0OPAaTOPHBIX 3aHATHSX, AKTUBHOE
y4acTHe B IPYNIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbl HCIIOTHEHHS 33 JaHHMA.

9 6amnoB — (OTJIMYHO):

* CcHCTEMaTU3UPOBAHHbBIEC, ITTYOOKHE U MOJIHBIE 3HAHUS 110 BCEM pa3zieiaM yueOHOH MporpaMmbl;

. TOYHOE HCIIOJb30BAHWE HAYYHOM TEPMHUHOJOTUM (B TOM YHWCIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  BJIAJICHUE MHCTPYMEHTapHueM Yy4eOHOM NUCLUIUIMHBI, yMEHHE ero 3(QQEKTUBHO HCIOIb30BaTh B
MOCTAHOBKE M PEIICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 331a4;

*  CHOCOOHOCTH CaMOCTOSATEIBHO M TBOPUYECKH pEIIaTh CIOKHBIE MpoOIeMbl B HECTaHIAPTHOM
CUTyalud B paMKax Y4eOHOW MporpamMmbl, IOJHOE YCBOCHHE OCHOBHOW U JIOMOJHU "TEIbHOM
JUTEpaTypbl, PEKOMEHI0BAaHHON y4eOHOW POTrpaMMO TUCIIUILITHBI;

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOU
JTUCIUIUIMHE U 1aBaTh UM KPUTHUYECKYIO OLIEHKY;

*  caMOCTOsTENbHass padoTa Ha MPAaKTUYECKHX, JaOOpaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOJTHEHHS 3aJaHuUil.

8 6amnoB — (IIOUYTU OTIIMYHO):

* CHCTEMaTHU3UPOBAaHHbIE, NNIyOOKHE M IOJIHBIC 3HAHUS 10 BCEM IMOCTABJIEHHBIM BOIIPOCaM B 00beMe
y4eOHON MpOrpaMMel;

*  HCHOJNb30BaHHE HAYYHOM TEPMHUHOJOTHH, CTHJIMCTHYECKHM TI'PaMOTHOE, JIOTMYECKH MpPaBHIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIeIaTh 000CHOBAHHbIE BBIBOJIBI;

* BIAJICHHE MHCTPYMEHTapueM y4eOHOH AMCIMIUIMHBI (METOJaMU KOMIUIEKCHOTO aHAJIN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PEUICHUU HAyYHBIX U
poQecCHOHANBHBIX 3a/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIlaTh CIOXKHBIE HPOOJIeMbl B paMKax
y4eOHON MpOrpaMMel;

*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJILHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHON NpOrpaMMoit
JUCLUIUIMHBL,

*  yYMEHHE OpPHUEHTUPOBAThCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOU
JUCLMIUIMHE W JaBaTh UM KPUTHYECKYIO OLIEHKY C IO3ULMI rocydapCTBEHHOH wujeoioruu (o
JUCLHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIA);

* aKTHBHAs CaMOCTOsTENIbHAs paboTa Ha MPAKTUYECKUX, J1a00PATOPHBIX 3aHATHUSIX, CUCTEMATHUECKOE
ydacTue B IPYIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.

7 6annos — (OYEHb XOPOILLO):

* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOITHBIE 3HAHMUS 110 BCEM pa3zieliaM yueOHOM MporpaMmel;

* HCII0JIb30BAHUE HAyYHOU TEPMUHOJIOIMH (B TOM YMCJIE HA HHOCTPAHHOM SI3bIKE), IUHIBUCTUYECKU U
JIOTUYECKH MPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCHI, YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOBL;

* BIIAQJICHUE MHCTPYMEHTapHeM y4eOHOW NUCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE U
pELIeHNU HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHME OCHOBHOW W JIOTIONHUTEJIHLHOW JUTEPaTyphl, PEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCLUUTUIHHBL,

*  YMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMUAX M HANpPaBICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

*  camocTosTenbHas padoTa Ha IMPAaKTHUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPbl HCIIOJTHEHUS 3adaHUH.

6 6aoB — (XOPOILO):

* JIOCTaTO4YHO MOJHbIE U CUCTEMAaTU3UPOBAaHHBIC 3HAHUSI B 00beMe yueOHOH porpaMmbl;



° HCIIOJIB30BaHUC HEO6XOI[I/IMOI\/'I Hay‘IHOﬁ TCPMHHOJIOTUHU, CTUJIIMCTUYCCKU TI'PaMOTHOEC, JIOTUYCCKHU
MPpaBHUIJIbHOC U3JIOKCHUEC OTBCTA HA BOIIPOCHI, YMCHUC [CJIATh 000CHOBaHHEIC BBIBO/IbI;

*  BIAJCHUEC WMHCTPyMEHTapUeM Yy4YeOHOH INHUCIMIUIMHBI, YMEHHE €ro KCIOJIb30BaTh B PEIICHUU
y4eOHBIX U NMPOPECCHOHATBHBIX 3aa4; CIIOCOOHOCTh CAMOCTOSTEIBHO NPUMEHSTh THUIIOBBIC PEIICHHUS
B paMKax y4eOHOW MpOrpaMMel,

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMECHJOBAHHOW yUeOHOU MpOrpaMMON JTUCITUTUTNHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUUSAX M HANpaBICHUSAX MO H3ydaeMOi
JUCUMIUIMHE W JaBaTh MM CPaBHHUTEIBHYIO OLICHKY; AaKTHBHAas CaMOCTOsTElIbHas pabora Ha
MPaKTHYECKUX, J1a0OPaTOPHBIX 3aHATUAX, MEPUOAMYECKOE YYaCTHE B TIPYHIOBBIX OOCYKACHUSX,
BBICOKHUH YPOBEHB KYJIBTYPbI HCIIOTHEHUS 3aJaHUH.

5 6amnoB — (IIOYTHU XOPOILO):
* JIOCTaTOYHBIC 3HAHHA B 00beMe Y4eOHOH POTrpaMMBL;

° HCIIOJIB30BaHHEC Hay‘IHOI\/’I TCPMUHOJIOTUH, CTUIUCTUUYCCKU TI'PaMOTHOC, JIOTUYCCKH IIPABUIIBHOC
H3JIOXKCHUC OTBETA Ha BOIIPOCHI, YMCHUC 1€J1aTh BbIBOADI,

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
y4eOHBIX U TPOEeCCHOHAIBHBIX 33/1a4;

* CrOCOOHOCTH CAMOCTOSATEIBHO MPUMEHATH THUIIOBBIE PELICHHUS B PAMKax Y4eOHON MPOrpaMMbl;
* YCBOCHHME OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MPOrpaMMON AUCIUIIINHBL

° YMCHHUC OPHUCHTHUPOBATLCA B 0a30BBIX TCOpUAX, KOHLCIIIUAX W HAIPABJICHHUAX I10 I/IBY‘IaeMOﬁ
AUCHUIUIMHE U JaBaTb UM CPABHUTECJIIbHYIO OLICHKY;,

*  camocTosTenbHas padoTa Ha MPAKTHUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3adaHUH.

4 6amna — (YOBJIETBOPUTEJIBHO), 3AYTEHO:
* JIOCTaTO4YHBIN 00BEM 3HAHUN B paMKax 00pa30BaTeIbHOIO CTAHJAPTA;
* YCBOCHHE OCHOBHOM JIUTEPATYPbl, PEKOMEHIOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIIINHBL

*  HCIOJNIb30BAaHHWE HAYYHOU TEPMUHOJIOTMH, CTUIUCTUYECKOE U JIOTMUECKOE H3JI0KEHUE OTBETa Ha
BOTIPOCHI, YMEHHE JIeTIaTh BLIBO/IBI 0€3 CYIIECTBEHHBIX ONIHOOK;

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, yMEHHE €ro HCIOJb30BaTh B PEIICHUU
CTaHJAPTHBIX (TUIOBBIX) 3a/1a4;

¢ YMCHHC I10J pYKOBOACTBOM IIpCTIOAaBaTCyid pCllaTh CTAHAAPTHBIC (TI/IHOBLIG) 3aaa4u,

*  YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSIX, KOHLEMIUSIX W HAMPABICHUSX IO U3y4aeMoOil
TUCITUIUIMHE U 1aBaTh UM OLIEHKY;

. paboTa mOA PYKOBOJACTBOM IIPENOAABaTelsl HAa IPAKTUYECKHUX, JaOOpPaTOPHBIX 3aHATHAX,
JOITyCTUMBINA YPOBEHB KYJIBTYPBI HCTIOIHEHUS 3aJaHHH.

3 6amna — (HEYJOBJIETBOPUTEJIBHO), HE3AYTEHO:
* HEJOCTaTOYHO MOJHBIA 00bEM 3HAHMI B paMKax 00pa30BaTeIbHOTO CTaHJAPTA;
* 3HAHHME YaCTH OCHOBHOH JINTEPATypbl, PEKOMEHIOBAaHHON y4eOHOM MPOrpaMMOi TUCIUILINHE;

° HUCIIOJIB30BaHUEC Haquoﬁ TCPMUHOJIOTUH, H3JIOKCHUC OTBCTA HAa BOIIPOCHI C CYHICCTBCHHBIMU
JJMHI'BUCTUYCCKHUMU U JIOTHYCCKHUMHA OHH/I6KaMI/I;

*  ciaboe BIAJIEHUE HMHCTPYMEHTapueM Y4YeOHOH AMCIMIUIMHBI, HEKOMIETEHTHOCTb B PEIICHHU
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

. HEYMEHUE OPHUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHLEMIUSAX W HANpaBICHUSX H3ydaeMoil
JIMCLMILINHBI,

* TACCHBHOCTh Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhI UCTIOTHEHUS
3aIaHUH.

2 6amra — (HEY/IOBJIETBOPUTEJILHO):

* (hparMeHTapHBIC 3HAHUS B paMKax 00pa30BaTEIbHOTO CTaH/IaPTa;

. 3HAHWS OTAEIBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHJIOBAHHBIX YUEOHOW MPOrpaMMOin
JIMCIIMILINHBI,

® HCYMCHUC HCIIOJIb30BaTh HAYYHYIO TCPMHHOJIOTUIO IAWUCHUIUIMHBI, HAJIUYHUEC B OTBETC FPYGBIX
CTUIHUCTUYCCKHX U JIOTHYCCKUX OH_II/I60K;

* IMaCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KHHA YPOBEHb KYJIBTYPHl UCIIOTHEHUS
3aJaHni.
1 6amt — (HEYIOBJIETBOPUTEJILHO):

* OTCYTCTBHE 3HAHMH M KOMIIETCHLIMI B paMKaxX 00pa30BaTeIbHOIO CTaHAapTa UM OTKa3 OT OTBETA.



5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

ITpu nposenennn nuddepenpoBaHHOro 3avera olydaromiemycs npenocrasisercss 30 MHUHYT Ha
noAroroBky. Onpoc o0yyaromerocs mo OWIETy He JOJKEH MPEBBILIATh JIBYX aCTPOHOMHUYECKHUX YacOB
B YCTHOW W (WJIM) TUCBMEHHOMU (hopMme.



