degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))
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JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
A.C. barypun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: q)OTOSJ'ICKTpOHHLIe HpI/I60pBI Ha OCHOBC I'¢pMaHusd U KPECMHUA
0 HANIPaBJICHUIO: SHGKTpOHHKa 1 HAaHOQJICKTPOHHUKA
IIpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: MHKPO- 1 HAHOJJICKTPOHHKA

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa QU3NIECKON AMEKTPOHUKHU

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 15 gac.
ceMuHapbl: 45 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocraBui: A.B. HukoHOB, KaHJI. pU3.-MaT. HAyK

[Iporpamma obcyxneHa Ha 3acefanuu kKadenpsl pusudeckoit snekrponuku 04.02.2023



AHHOTANMA

Kypc "®otosnekrpoHHble TPUOOPHI HA OCHOBE TePMaHUs U KpeMHHUS" TIPeyCcMaTpUBaeT N3yueHHE OCHOBHBIX
CBOWCTB TepMaHMs U KPEeMHHUS U (PU3HUECKUX MPUHLUIOB PabOThl pa3nuyHbIX (HPOTOIIEKTPOHHBIX TPUOOPOB
Ha UX OCHOBE.

3amaun Kypca:

*  O3HAaKOMJICHHE C OCOOCHHOCTSIMHM KPHCTAJUIMYECKOW CTPYKTYPbl '€épMaHHs U KPEMHHS, UX OCHOBHBIMU
KBaHTOBOMEXaHUYECKUMH U DJIEKTPOPUINIECKIMH XapaKTEPUCTUKAMHU;

* M3ydeHue PU3NUYECKUX NPUHIUIIOB PAOOTHl Pa3IMYHbIX (POTORNIEKTPOHHBIX MPHOOPOB HA OCHOBE FepMaHuUs
U KpEMHUS;

* O03HAKOMJICHHE C MpeebHBIMU TapaMeTpaMu, JOCTUTHYTHIMU Y 3TUX IPUOOPOB.
o pe3ynbraraM ocBOEHUS Kypca CTYIEHT JOJDKEH:

3HaTh:

- 0COOCHHOCTH KPHCTATIMYECKON CTPYKTYpbl T€pMaHUs U KPEMHUS, UX OCHOBHbIE KBAHTOBOMEXaHUUYECKHE U
ANEKTPO(PU3NIECKUE XapAKTEPUCTHKHY;

- (puznueckre NpuHIMIIBI pabOTHI pa3IMYHBIX (POTORNEKTPOHHBIX MPUOOPOB HA OCHOBE FEpMAaHUs U KPEMHUS;
- IIpeJieJIbHBIE TapaMeTPhl STUX IPUOOPOB.

Bnaners:

- BHaHHUAMHU M HaBBIKaMH pa60T1>1 C I/IK—HpI/IéMHI/IKaMI/I Ha répMaHii U KPpCMHHUU IIPU PCHICHUN BO3ZHUKAKOIIUX
3aJga4.

OcHOBHOE coJepxKaHHue Kypca U3JI0OKEHO B CIEAYIOIIUX pa3aesax:
. [lTonynpoBonuuku IV rpynnel repMaHuil ¥ KpEMHHM.
. OCHOBHBIE XapaKTEePUCTUKH MOIYIIPOBOAHUKOBBIX (DOTONPUEMHUKOB
. @otoaunosl, IETEKTOPHI HOHN3NPYIONINX U3ITyUeHU, COHEUHbIe Oatapen
. JlapuHHBIC (HOTOAMO/BI.

1
2
3
4
5. llpumecHsbie GpoTope3ncTopsl MHHOBOITHOBOTO MK-nnamnazona (6-30 MxMm).
6. IlpumecHsbie dpotopesuctopsl nanpaero MK-muamazona (30-200 Mxm).

7. llpumecHbie poTope3ncTopbl cyoMmmuMerpoBoro quanazoHa (200-1000 Mxwm).
8. ®oronpuEMHHKH ¢ OIOKHPOBAHHOW MPOBOAMMOCTBIO TT0 TIPUMECHOH 30HE.

9. IlpuMecHBIE MHKEKIIMOHHBIE (DOTOANOIBI.

1

0. Ipyrue Tumsl GOTONPUEMHUKOB HA OCHOBE TE€pPMaHHUs U KPEMHHUSL.
1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

* H3y4EHHE OCHOBHBIX CBOMCTB reépMaHMs U KPEMHUS U GU3UUECKUX MPUHIMIIOB pabOThl pa3In4HbIX
(hOTO3JIEKTPOHHBIX IPUOOPOB Ha UX OCHOBE.

33]13‘[]([ JAUCHUIIINHBI

. O3HAKOMJICHHE C OCOOCHHOCTSIMH KPHUCTAJUIMYECKOH CTPYKTYpbl T€pMaHUsl M KPEMHHS, HX
OCHOBHBIMU KBAHTOBOMEXaHUYECKUMH M HIEKTPOPU3NIECKUMH XapAKTEPUCTUKAMH;

*  m3y4yeHHEe (PU3MUECKUX TPUHIUIIOB pabOTHl PazIMYHBIX (OTONIEKTPOHHBIX MPUOOPOB HA OCHOBE
repMaHus ¥ KPEMHUS;

* O3HAKOMJICHHE C MPeJICIbHBIMH apaMeTpaMu, JOCTUTHYTHIMHU Y 3TUX IPHOOPOB.
2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN | I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH




[IK-1 Criocoben craBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh

HOBBIC

HAYYHBIC PC3YyJIbTAThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnmocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3ydaeMbIX
SIBICHUH M TPOLECCOB, OLCHUTh KaueCTBO pa3pabOTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

YMETB:

0COOEHHOCTH

KpI/ICTaJIHI/I‘IeCKOﬁ

CTPYKTYPBI

TrépMaHusa u KpCMHU, nux OCHOBHBIC

KBaHTOBOMEXAHUYECKHUE U IEKTPOPU3NUECKUE XaPAKTEPUCTUKH;
- (mu3nyecKue MPUHLHUIBI PadOTHl Pa3IUYHBIX (POTORNEKTPOHHBIX NPUOOPOB Ha OCHOBE IrepMaHHs U

KpPEMHUS;

- IPCACIIbHBIC TAPAMCTPhI OTUX HpI/I60p0B.

- IPUMEHATH MOIYYCHHBIC 3HAHUS U1 (GU3MUECKOTO MPOESKTUPOBAHMUS KOHKPETHBIX IPUOOPOB;
- IPUMEHSATH MOJIy4YEeHHBIC 3HAHU NIPH paboTe ¢ KOHKPETHBIMU NPUOOpaMu;
- OTIPENENATh Mpe/IeIbHbIC U PEaIbHO JOCTIKUMbIE TapaMeTphbl IPUOOPOB.
BJIaJIETh:

- 3HaHUSIMM W HaBbIKaMu paboTsl ¢ MK-mpuéMmHuMkamMu Ha repMaHMd ¥ KPEMHHMH IpU PELICHUH

BO3HHKAKOIIKUX 3a1a4.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznienbl TUCTMITITMHBI (MOYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 ITomynpoBomuuku IV rpynmsl repMaHuii 2 6 6
U KpEMHUH.
) OcHoBHBIE XapaKTEePUCTUKHU ) 6 6
MOJTYTIPOBOJHUKOBBIX (POTOMPUEMHHUKOB.
3 @DoTOANOBI, AETEKTOPHl HOHU3HUPYIOLINX ) 6 6
M3JTy4eHHH, COTHEUHbIEe OaTapeu.
4 JlaBunHBIE QOTOMMOBI. 2 6 3
[IpumecHbIe (dhoTopesncTopsl
5 mumHHOBONHOBOTO MK-nmamazona (6-30 2 6 4
MKM).
6 [IpumecHbie (oTope3ncTopsl AaTBHETO 1 3 4
HK-nuanazona (30-200 Mkm).
[MpumecHbie (hoTope3ncTopsl
7 CYOMUIUIUMETPOBOTO JAara3oHa 1 3 4
(200-1000 MkMm).
3 dotonpuéMHUKH ¢ OJIOKMPOBAHHOM 1 3 4
IIPOBOJMMOCTBIO I10 IPUMECHON 30HE.




9 [IpumecHbIe WH)KEKIIMOHHEIE 1 3 4
dhotonuobL.

10 Hpyrue Tunel  (GHOTONPHEMHHUKOB  Ha 1 3 4
OCHOBE repMaHUsI U KPEMHHSI.

Hroro wacos 15 45 45

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue IUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)
1. HonmynpoBonuuku IV rpymibsl repMaHuii 1 KpeMHHUIM.

OcHoBHble cBo#cTBa. OMHOAIEMEHTHBIE MOMYNPOBOAHUKHU [V rpymmbl repmanuii u KpemHuil. Mx
OCHOBHBIC KBAaHTOBOMEXaHHYECKHE U 3INIEKTpo(U3HUECKUE XapaKTepUCTHUKU. Kpucramiuueckas u
30HHAs CTPYKTYpbl FeépMaHUs M KpeMHHUS. 30Ha NMPOBOAMMOCTH M BajieHTHas 30HAa. CoOcCTBeHHas
MpOBOAUMOCTE. JloHOpHBIE U akenTopHble MpuMecH. Co3aaBaeMble UM SHEPIeTUIECKUE YPOBHH.

2. OCHOBHBIE XapaKTEPUCTHUKH MOTYITPOBOJHUKOBBIX (POTONPUEMHHUKOB.

Tunsl POTOAEKTPOHHBIX MPHOOPOB HAa OCHOBE I'epMaHMsI M KPEMHUS U (pU3NYeCKHe MPHHIUIIGI, Ha
KOTOPBIX OCHOBaHa MX padoTa. O0nacTu uX NPUMEHEHHS.

3. ®oroanopl, JETEKTOPbl MOHU3UPYIOUINX U3TY4YEeHHUH, COTHEYHbIe OaTapeH.

OCHOBHBIC ~ XapPaKTEPUCTHKH MOJYIPOBOTHHKOBBIX  (DOTOAIEKTPOHHBIX —MPHOOPOB.  PexuMer
BKIIIOYCHHUSI B DIIEKTpHUYECKYIO 1emnb. Koadduiment cOopa 3apsaa U kKodQOUIUEHT yCHICHUS
¢doronpuémunKoB. TOKOBast U BOJBTOBAs 4YyBCTBUTEILHOCTH (poTonpuéMHKKOB. X ObIcTponeiicTBuE,
IIyMbl  (TEIUIOBOW, TeHEepaIllMOHHO-PEKOMOWHAIIMOHHBINH, JIPOOOBOH, W30BITOUHBIN), IOPOTOBast
YyBCTBUTEIILHOCTh, IOPOTOBass  OONY4YEHHOCTH M  OOHApyXHTENbHas  CIOCOOHOCTh.  MXx
TEOPETHUYECKUHN TIpejiesl B 3aBUCUMOCTH OT CIIEKTPAIBHOTO JMana3oHa U (POHOBOW 00Myu€HHOCTH.

4. JlaBuHHBIE (HOTOTUOMBI.

®ororpanzuctopel. Ilpuboper ¢ p-n-nepexomamu: (HOTOAMOABI, JIETEKTOPHI HOHH3HPYIOMINX
n3nyyenuid (anba, Oera, ramMMa-peHTI€H) M COJIHEUHbIe Oarapeu. P-n-mepexox mpu mpsiMoM u
obOpatHoM cMmemeHnH. TeMHoBOM TOk U (otoTok. KBantoBast addekruBHOCTD 1 K03 duImeHT cobopa
sapsna. [uddepennmansaoe comnporuBienue. P-i-n-¢poroanonpl. PexkuM KOpOTKOTO 3aMBIKaHUS H
XOIIOCTOTO XO/a. TokoBast 4YyBCTBUTEIbHOCTh. IllymMbl (TeruioBod W JpoOOBOIi), TOpOroBast
YyBCTBUTEIILHOCTh W OOHApYyKuTeIbHast criocoOHOCTh. Dorommonst IllorTkm. Mx crexTpanbHbIid
Mana3oH W KBaHTOBasS J(PQPeKTHBHOCTh. KodQPHUIMEHT TONe3HOro JACWCTBUS COTHEYHOTO
¢dortosnemenTa. OCOOEHHOCTH KOHCTPYKIIMH AETEKTOPOB MOHU3UPYIOUIHX U3ITYYCHUI.

5. [lpumecHsie poTopesuctops! mIMHHOBOMHOBOTO MK-nnanazona (6-30 Mxm).

[IpumecHbie poTopesuctopsl AmuHHOBONHOBOTO MK-nranazona (6-30 mxm). [Ipumecu B repmanun u
KPEeMHUH, 00€CIIeUNBAIOIINE YYBCTBUTEILHOCT B IAaHHOM CIIEKTpaJIbHOM HHTepBalie. KoahdummeHt
YCHUJICHUS], TOKOBasl M BOJIBTOBAs UyBCTBUTEIBHOCTh. bBICTpO/EiCTBIE M YaCTOTHAS XapaKTEePUCTHKA
npu CHJTBHBIX " HU3KUX YPOBHSIX (doHOBOI 00JTy4EHHOCTH. Hlymbr
(reHepaIoHHO-PEKOMOMHAIIMOHHBIA U IPOO0BOIi) 1 00HAPYKUTEIbHAs CITIOCOOHOCTh MPH CHUITBHBIX
Y HU3KHX YPOBHSX OOMYYEHHOCTH, MX YaCTOTHAs 3aBUCHMOCTH. [IpenenbHbIe JOCTUTHYTHIE YPOBHH
O00HApYKUTENBHON CcIOCOOHOCTH sl POTONPUEMHUKOB KOCMHUYECKOro HazHadeHus. OcoObeHHOCTH
UX CTBIKOBKHU C MpeayCHIUTeIsIMUA. ONTHYECKHA TeTePOAMHHBIN (OTONPHEM. YBEINYEHUE TOKOBOM
YyBCTBUTEILHOCTH TIPU JIOTIOJIHUTENILHOW COOCTBEHHOM MOJICBETKE. PeskuM 00BEMHOTO HAKOTUICHUS
Y aHAJIOTOBOTO CYMTHIBAHHS MIPHU ITEPHOIHYECKOM UMITYIbCHOM ITHTAHUH.



6. [lpumecHsbie dpotopesuctopsl nanpHero MK-muamazona (30-200 Mxm).

[MpumecHbie Qotopesucropsl nanpHero MK-mpmanazona (30-200 mxm). [Ipumecun B repmaHuu u
KPEMHUH, 00€CIICUYMBAOIINE YyBCTBUTEIBHOCTD B JAHHOM CIIEKTPaJbHOM HHTEpBasie. 3aBUCUMOCTb
JUIMHHOBOJIHOBOW T'DaHUIIBI  CIIEKTPAJILHOTO JHMalla3oHa B TepMaHHEBOM (OTOpE3UCTOpE OT
NPUIOKEHHOTO MEXaHUYECKOrO0 HampspKeHHs. TOKOBash 4yBCTBUTEIBHOCTh M OOHApYKHUTEIbHAS
crtocoOHOCTh. OrpaHUyYeHUE N0 NPUIOKEHHOMY HaIPSHKESHHUIO.

7. llpumecHbie poTope3ncTophl cyoMmmuMerpoBoro aquanazoHa (200-1000 Mxm).

[IpumecHubie poTopesuctoprl cyomummmmMerpoBoro auanazona (200-1000 mxm). Bogoponononobusie
neHTpsl (H-uenTpsl, wim A+ u D- 1ieHTphl) B repMaHuy U KpeMHUH. VX 3anonHeHue B MPUCYTCTBUU
(hOHOBOII IOACBETKH U CO37]aBaeMasi UMM JJIMHHOBOJIHOBasA ()OTOYYBCTBUTEILHOCTb.

8. doronpuéMHHUKH ¢ OIOKMPOBaHHOW MPOBOAMMOCTBIO 110 IPUMECHOH 30HE.

JlaBuHHOE YMHOKEHUE B 3TUX puéMHUKaX. DoTonpuéMHHKY ¢ 6JI0KMPOBAHHOW MPOBOAMMOCTHIO 110
npuMecHo 30He. CTpyKTypa H NOpUHOUN ACWCTBUS (QoTonpuéMHUKA C OJIOKMPOBAaHHOMN
IIPOBOJMMOCTBIO 110 IPUMECHOH 30He. XapaKTEepUCTUKU PEaM30BaHHbBIX IPUEMHUKOB HA FepMaHUU
U KpeMHHH. TOKOBasi M TIOPOTroBasi 4UyBCTBUTEILHOCTh, OOHAPYXKHUTEIbHAS CIIOCOOHOCTh. JIaBuHHOE
YMHOXEHHE B J3THX npuéMHukax. CUér eauHUUYHBIX (GOTOHOB. Marepmanbl U CIEKTpaJbHbIC
WHTEPBAJbI, AJIs1 KOTOPHIX Pealn30BaHbl MPUEMHUKU ¢ OIOKMPOBAaHHON MPUMECHOH 30HOM. Obnactu
[IPUMEHEHMUSL.

9. IlpuMecHbIC MHKEKITUOHHBIE (DOTOMO/IBI.

[TpumecHble uHXKEKIMOHHBIE QoTomuonsl. CTpykrypa W mnpuHiun aeictus. Kospduument
YCHJICHUSI U TOKOBasi 4yBCTBUTEIBHOCTH. [lapamerpbl marepuaia W AMana3oH YpOBHEH (OHOBOU
OOMy4EHHOCTH, IPU KOTOPBIX JOCTUTAIOTCS BBICOKHME 3HAYECHUS YCHICHHS Oe€3 yXyIIIeHHs
OOHapYKUTEIbHOW crocoOHOCTH. BBICTpozmeiicTBUE M YacTOTHAas XapaKTEPUCTHKA NpPU HHU3KUX
ypoBHsX (oHOBOM 00myu€HHocTH. [llyMbI (reHepalimoHHO-PEeKOMONHAIIMOHBIN HECKOJIBKUX THIIOB H
npoOoBol, kodhdummeHT IIymMa) ©W  OOHApPYKUTENbHAas  CIIOCOOHOCTh.  3aBUCHUMOCTH
O00HApYKUTENFHOH CMOCOOHOCTH OT HanpspkeHus. CpaBHeHHE ¢ (OTOPE3UCTOPOM, HMEIOIIUM
aHajornyHyro 0azy. KoopauHaTHass 4yBCTBHTENBHOCTh B WHXKEKIIMOHHOM (orommone. Pexum
00BEMHOTO HAKOIUIEHUS] W aHAJIOTOBOTO CUMTBHIBAHMS HPU MEPUOJMYECKOM HMITYIbCHOM IUTAHUMU.
[TpumeHeHHs, B KOTOPBIX HMPUMECHBIC WHXKCKIIMOHHBIC (DOTOAMOABI MMEIOT NPEHMYIIECTBO IEPE
aHAJOTMYHBIMU (OTOpe3ncTopaMH. Marepuanbl M CIEKTpajbHbIE HWHTEPBAIbI, AJS KOTOPBIX
peann30BaHbl MPUMECHBIE MHXEKIMOHHBIE (oroauonsl. [Ipobrema co3maHus MaTpuIl MPUMECHBIX
MHKEKIIMOHHBIX (DOTOIHO/IOB.

10. Apyrue tunsl GOTONPUEMHUKOB HA OCHOBE TepPMaHUS U KPEMHHUSL.

Hpyrue tunsl MK-npuéMHUKOB Ha OCHOBE repMaHus W KpeMHuA. [IpuéMHUKH Ha OCHOBE
coequnenus Ge:Si. [Ipuémuuku Ha HoTo3MEKTpOMAarHUTHOM 3P deKTe.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

ydeOHas ayTUTOpHsl, OCHAILEHHAS! KOMITBIOTEPOM U MYJIbTUMEAUHHBIM 000py10BaHHEM (IIPOECKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa



1. BBenieHue B MoaynpoOBOIHUKOBYIO MUKPO(OTOAIEKTPOHUKY HH(pakpacHOro anamnazona [Tekcr]:
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JomnonHurensHas aureparypa
1. Ckpunxo JLII. @opmupoBanue 0000IIEHHBIX METOAOB PELICHHUS THIIOBBIX MPO(eCcCHOHaIBHBIX
3aj]ia4 HHYKeHepa-TEeXHOJIoTra NP U3yYeHUH Kypca (DM3UKH B TEXHUUECKOM By3e // Jluccepranus Ha
COMCKaHME CTEIEHH K.II.H, ACTpaxaHCKHH rocyaapCTBEHHBIN yHUBepcureTt, 2006
2. bapmait . JI. u np. UccnenoBanus u 1300peTaTeNbCTBO B MAITMHOCTPOSHUH. — MUHCK:
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3. PerenxoB A.B., Pe3unxoBa E.B. «Teopus u mpakTuka pemieHus: TEXHUIECKUX 3aaaw1» PopymM.
Mocksa, 2008

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

1. http://www.google.com/patents
2. http://www.uspto.gov

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX IPH OCYLIECTBJICHUU 00pa30BaTeJIbHOIO0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 1 CEMUHAPCKUX 3aHATHAX UCIOJIB3YIOTCS MYIBTUMEINITHBIE TEXHOIOTHH, BKITFOYAst
JEMOHCTPALMIO PE3EHTALIUMN.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

CTyaeHT, mpocCiyllaBIIMi Kypc JEKUUH M CEMHHApOB, JODKEH OBJAJeTh OOIIMM MOHSITHHHBIM
anmaparoM M HayYUThCS IPUMEHSITh TEOPETUYECKUE 3HAHUS Ha TIPaKTHKE.

VYenenHoe ocBoeHue Kypca Tpedyer:

1) mocemienns Bcex 3aHSATHH, NPEAYCMOTPEHHBIX YYEOHBIM IUIAHOM; Bell€HHE KOHCIIEKTOB 3aHSTHIA;
aKTHBHOE y4JacTHe B 00CYKACHUH 3aHATHH;

2) BayKHO AOOWUTHCS MOHMMAHUSI U3y4aeMOro Marepuana, a He MeXaHHYeCcKoro ero 3anoMmuHanus. [lpu
3aTPYIHEHUU HW3Y4YEeHUS OTAEIbHBIX TEM, BOIPOCOB, CIlexyeT oOpamarbcsi 3a KOHCYNbTalMeH K
MPETIOJaBaTeNo.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: DJIEeKTPOHMKA U HAHOZJIEKTPOHHKA

Nnpo¢uJIb NOATOTOBKH: ®Du3MKa NEePCIEeKTUBHBIX TEXHOJIIOTUI: MUKPO- U HAHODJIEKTPOHHKA
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa QU3NIECKON AMEKTPOHUKU

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaszpatGoTunk: A.B. HukoHOB, KaHJI. u3.-MaT. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uncie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH  THUIOTE3BI, CTPOHTH
UCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MaTreMaTHYeCKHe MOAEIM M ONHMCAaHUs H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJICHUH M MPOILECCOB, OLEHHUTh Ka4eCTBO pa3pabOTaHHOMN
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, TIOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHSTh TEOpeTHUeCKue H (WIIH)
OKCIIEPUMEHTAIbHBIE METOJbI MCCICAOBAHNN K KOHKPETHOM
HAayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pe3yabTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare m3ydeHus AUCHHMIUIMHBI «DOTOANIEKTPOHHBIE NPUOOPHI HA OCHOBE T'€PMaHHS M KPEMHUS»
00yJaromuiicst JOmKeH:

3HATb:

- OCOOCHHOCTH  KPHCTAJUIMYECKOW CTPYKTYpbl ~TepMaHMsi M  KPEMHHs, HMX OCHOBHBIC
KBaHTOBOMEXAaHUYECKHUE U IIEKTPOPUINUECKUE XaPAKTEPUCTHUKH;
- (m3HYecKue MPUHIUIBI Pa0OThl Pa3TUYHBIX (POTOANEKTPOHHBIX MPUOOPOB Ha OCHOBE TepMaHHS U
KpPEMHUSI;
- IpeJIeNIbHBIC TapaMeTpPhl ATUX PUOOPOB.

yMeThb:

- IPUMEHSATH MOJIy4YEeHHBIC 3HAHUS U1 (PU3UYECKOTO MPOCKTUPOBAHMS KOHKPETHBIX IPHOOPOB;
- IPUMEHSATH NOJYyYECHHBIC 3HAHUS MTPU paboTe ¢ KOHKPETHBIMH IPUOOpaMH;
- OTIPEAETIATH MPEACIIbHBIE U PEATbHO TOCTHKUMBIE ITapaMeTpbl IPUOOPOB.
BJIaJeTh:
- 3HAaHWSIMM U HaBblkamMu paboTel ¢ MK-npuéMHMKaMM Ha repMaHud W KPEMHHHM NPH DPELICHUU
BO3HUKAIOIIMX 3a/1ad.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0

C 1enpl0 KOHTPOJISL OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuaina MPOBOAWUTCS YCTHBIH ONpOC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUS IO IPOWIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

Bomnpocs! a5 TOATOTOBKY K 9K3aMEHY:

. JlaTb onpeneneHue HHKEHEPHOU 3a1auu

. ©OpMAIN30BaHHOE ONKMCAHUE UHKEHEPHOU 3a7auu

. OHTONMIOTMYECKast MOJIETIb «OOBEKT — CBOUCTBO - 3HAYECHUE»
. IlocTpoeHne MaTpulbl NpUMEHEHU I

1

2

3

4

5. Cnocob Kak mocneaoBaTeIbHOCTh AEHCTBHIA.

6. IIpumeneHne 00ObEKTOB, ONMMCHIBAEMOE B TEPMUHAX CIIOC00a.

7. IloBblmIeHNE ¥ NOHMKEHUE YPOBHSI a0CTPAKLUK [IPU PEIICHUH MHKECHEPHBIX 3a/ad.
8

[psimass 3amaua. [Ipumenenne 3PpPeKTOB M MHKEHEPHBIX PEIICHUH ISl pElICHUs WHIKEHEPHBIX
3a/1ad.

9. Metoasl TPU3. Cranpaptsl pemeHus: u300peTareabCKuX 3a1ad o AJBTUIYIUIEDY.
10. MeTozbl NPOBEPKH pELIEHMS HA MIPENETBHBIX CIIydasX.



11. Metoap! nokazaTenbcTBa 3PGEKTUBHOCTH PEIICHUS

12. TIpumeHenne MaTeMaTHueCKUid abCTpaKIui IPY PEIICHUH MHKEHEPHBIX 3a]1ad.
13. IlpuMeHeHre TEOpUU MHOXKECTB.

14. O6parnas 3anaua. [Ipumenenre 06HEKTOB 1 A(GEKTOB I HOBBIX WHIKEHEPHBIX 3a/1a4.
15. I'eneparnys HOBBIX MH)KEHEPHBIX 3a/1a4 110]] UMEIOIeecs] NH)KEHEPHOE pelIeHNUE.
16. Onucanue ceMaHTUYECKON KapTHHBI IPEIMETHOM 001acTH.

17. MeTtox MO3roBOTO IITYpMa.

18. CuHeKkTu4yecKuil MeTon

19. MeTon «BCTpEYHOT0» PelIeHHs MPOOIEMBI.

20. [1aTeHT, Kak METO OTIMCAHUS PEIICHHUS] MHKEHEPHOH 3a7a4u.

21. Crpykrypa 3asiBKH.

22. OcobenHoctn Hanmucanus popmMysbl n300peTeHus. MHOTO3BEHHbBIE OPMYJIBL.
23. Ilone3nas Moaelb

24. Yto Takoe Know—how u B Kakux ciiy4asx HCIOJb3yeTcs 3Ta (popMa 3aliuThl HHTEIICKTYalbLHON
COOCTBEHHOCTH

25. OcobeHHOCTH MaTEHTHOM 3alUThl alTOPUTMOB.
[IpumMepsl 3K3aMEHALMOHHBIX OUJIETOB.

IIpumep 1.
1.IloBbllIeHNE ¥ TOHWKEHHUE YPOBHA a0CTPAKLMH [IPHU PEIICHHH WHKEHEPHBIX 3a/1a4.
2. OcobenHocTH Hanucanus GOpMyJIbl H300peTeHrss. MHOTO3BEHHBIE (POPMYIIBI.

[Ipumep 2.
1. Onrcanve CeMaHTUYECKON KapTUHBI MPEAMETHOM 00I1acTH.
2. CHHEKTUUYECKHUI METO]I.

Kpurepun oneHnBaHus
10 6amnos — (IIPEBOCXO/JHO):
*  CHCTEMaTU3MPOBaHHBIC, IIyOOKWE U TIOJIHBIE 3HAHMS IO BCEM paslesiaM y4eOHOH Mporpammbl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXOJSIIUM 32 €€ [IPEEIIbl;
. TOYHOE MHCIIOJIb30BAHUE HAy4YHOM TEPMHHOJIOTUM (B TOM YHCJIE Ha HMHOCTPAaHHOM S3bIKE),
CTWJINCTUYECKH IPaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA HA BOIIPOCHI;
. Oe3ynpedHoe BiaJicHHE HHCTPYMEHTapHeM Y4eOHOW AMCUUIUIMHBL, YMEeHHE ero 3()()EeKTUBHO
UCTIONIb30BaTh B TIOCTAHOBKE M PEIICHUN HAYYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;
. BBIPKCHHAs] CIOCOOHOCTb CAMOCTOATEIIBHO M TBOPYECKM pEILIaTh CIIOXKHBIE NPOOJIEeMBbI B
HECTaHJapTHOH CUTYyalllH;
* TOJHOE M IIIyOOKOE yCBOEHHE OCHOBHOM M JONOJIHHUTENBHON JUTEparyphl, PEKOMEHJOBAaHHOMN
y4eOHON MPOrpaMMOi TUCTIMITIIMHEI;
* YMEHHUE OPUEHTHPOBATHCS B TEOPUAX, KOHLENIMIX U HallpaBIEHUAX 10 U3y4aeMOM AMCLUIUIMHE U
J1aBaTh UM KPUTHYECKYIO OLIEHKY, HCIIOJIb30BATh HAYYHBIE JOCTHKEHMS IPYTUX JUCIUILINH;
*  TBOpYECKas CaMOCTOATENIbHAs PadoTa Ha NPAKTHUYECKHX, JIAOOPATOPHBIX 3aHATUSAX, aKTUBHOE
ydJacTue B IPYIIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYpbl HCIIOTHEHHS 3aJaHuil.
9 6amto — (OTJIMYHO):
* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE M MOIHBIE 3HAHMUS 110 BCEM pa3zieliaM yueOHOM MporpaMmel;
. TOYHOE MHCIIOJIb30BAHUE HAy4YHOM TEPMHHOJIOTUM (B TOM YHCJIE Ha HMHOCTPAaHHOM S3BIKE),
CTHJINCTUYECKH IPaMOTHOE, JIOTHUECKH NPABUIIbHOE U3JI0KEHUE OTBETA HA BOIPOCHI;
*  BIAQJCHUE MHCTPYMEHTApUEM Y4YEeOHOW IMCLUIUIMHBL, yMEHUE ero 3((EeKTUBHO HCHOJIB30BaTh B
MOCTAHOBKE U PEIIEHUH HAYYHBIX U NPO(eCcCHOHATBHBIX 33/1a4;
*  CIOCOOHOCTH CAaMOCTOSITENIFHO M TBOPUYECKH peIIaTh CIOXKHBIE MPOOJIIEMBl B HECTaHAAPTHOM
CUTyallul B paMKaxXx Yy4eOHOW TNporpamMMbl, IIOJHOE YCBOCHHE OCHOBHOM U JONOJHUTEIbHOU
JUTEPaTyphl, PEKOMEHA0BAaHHON Y4eOHON MpOrpaMMOil TUCIUIIIINHEI;
*  YMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;
*  caMocTosATeNbHas paboTa Ha MPAKTHYECKHX, JJAOOPAaTOPHBIX 3aHATUSAX, TBOPUECKOE ydacTHE B
IPYNIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbI HCIIOJTHEHHS 3aJaHHMH.



8 6amnoB — (IIOUYTU OTIIMYHO):

* CHCTEMaTHU3UPOBaHHbIC, NNIyOOKHE M IOJIHBIE 3HAHUS 110 BCEM IMOCTABJIEHHBIM BOIPOCAaM B 00beMe
y4eOHON MpOrpaMMel;

*  HCHOJb30BaHUE HAYYHOH TEPMHUHOJIOTHMH, CTHIIMCTUYECKH TIPaMOTHOE, JIOTMYECKH NPaBUIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE Jie/IaTh 000CHOBAaHHbIE BBIBOJIBI;

* BIAJICHHE MHCTPYMEHTapueM y4eOHOH AMCIMIUIMHBI (METOJaMU KOMIUIEKCHOTO aHAJIN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PEUICHUU HAYYHBIX U
npoQecCHOHAIBHBIX 33/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIlaTh CIIOXKHBIE HPOOJIEeMbI B paMKax
y4eOHON MpOrpaMMel;

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

*  YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSX, KOHLEMIMUSIX W HAMPABICHUSX IO U3y4aeMoil
TUCIUIUINHE U JlaBaTh UM KPUTHYECKYIO OIICHKY C IO3WIMA TOCYJapCTBEHHONW HIEOJOTHH (TI0
JUCITUTUIMHAM COIHAIEHO-TYMaHUTAPHOTO ITUKJIIA);

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

7 6annoB — (OYEHb XOPOILLO):
* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE M MOIHBIE 3HAHMUS 110 BCEM pa3ielaM yueOHOM MporpaMmel;

¢ MCIIOJIB30BaHUC HaquOﬁ TCPMHUHOJIOTUU (B TOM YUCJIC HAa UHOCTPAHHOM SIBBIKC), JJMHI'BUCTUYCCKHU U
JIOTUYCCKHU IMPABUJIIBHOC U3JIOKCHUC OTBCTA HAa BOIIPOCHI, YMCHHUC [1CJIATh 000CHOBaHHEIC BBIBOJbI,

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

*  YCBOCHHME OCHOBHOW W JIOTIOJIHUTEJILHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCIUIUIAHBL;

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

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

6 6aoB — (XOPOILO):

* JIOCTaTO4YHO IOJHbIE U CUCTEMAaTU3UPOBaHHBIC 3HAHUSI B 00beMe yueOHOH porpaMmbl;

*  HCIOJIb30BaHHE HEOOXOAMMOHN HAayYHOW TEPMHUHOJIOIHWHU, CTHIMCTUYECKH TI'PaMOTHOE, JOTHYECKH
MPaBUIILHOE M3JI0KEHUE OTBETA Ha BONIPOCHI, YMEHHUE JieNlaTh 000CHOBaHHBIE BHIBOIBI;

*  BIQJCHUE WHCTPYMEHTapueM y4eOHOH IMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U NMPO(pECCUOHAIBHBIX 33]a4; COCOOHOCTh CaMOCTOSTEIbHO IPUMEHATh THUIIOBBIC PEIICHUS
B paMKax y4eOHOH NpOrpaMMel;

* YCBOCHHE OCHOBHOM JINTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCHUIINHBL

*  YMEHHE OPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSAX, KOHUEHIMAX M HANPABICHUAX IO H3Y4aeMOU
IUCIMIIMHE M JaBaTh WM CPaBHUTEIBHYIO OIICHKY; AaKTHUBHAas CaMOCTOsTeNbHas pabora Ha
MPAaKTUYECKUX, JIAOOPATOPHBIX 3aHATHSX, MEPUOJUYECKOE y4YacTHE B TPYNIOBHIX OOCYKACHUSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

5 6ammoB — (ITOYTU XOPOILIO):
* JIOCTaTOo4YHbIC 3HAHUA B 00beMe YUeOHOM MPOTrpaMMBbl;

® HCII0JIb30BaHUC Haquoﬁ TCPMHHOJIOTUU, CTUIHMCTHUYCCKU TI'PAMOTHOC, JIOTUYCCKHU IIPAaBHUJIBHOC
H3JI0KCHHUC OTBCTA HAa BOIIPOCHI, YMCHHC [1CJIaTh BBIBO/bI,

*  BIAJCHUEC HMHCTPyMEHTAapHeM y4eOHOW IHMCHUIUIMHBL, YMEHHE €ro WCIOJbh30BaTh B PEIICHHU
y4eOHBIX U IPOPECCHOHAIBHBIX 3a/1a4;

* CII0OCOOHOCTH CAMOCTOSITENILHO MIPUMEHSTH THIIOBBIE PELICHUS B paMKax y4eOHOM MPOrpaMMBl;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTUHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUIUSAX M HANpaBICHUSAX MO H3ydaeMOi
JUCUUIUTMHE U JaBaTh UM CPaBHHUTEIbHYIO OLEHKY;

*  caMocTOsTeNbHas paboTa Ha MPAKTHYECKUX, JIA0OOPATOPHBIX 3aHATHSX, YYacTUE B TPYNIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHUS 33/1aHHH.

4 6amna — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:
* JIOCTaTOYHbIM 00BEM 3HaHMI B paMKax 00pa30BaTeIbHOTO CTaHIaPTa;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTNHBL

® HCII0OJIb30BaHUC Haquoﬁ TCPMHUHOJIOTUH, CTUIMCTUYCCKOC U JIOTHUYCCKOC M3JIO)KCHUE OTBETA Ha
BOIIPOCHI, YMCHHUC ACJIATh BBIBOAbI 0e3 CYIHICCTBCHHBIX OH_II/I60K;



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

¢ YMCHHC I10J pYKOBOACTBOM IIpECTIOAaBaTCyid pCllaTb CTAHAAPTHBIC (TI/IHOBLIG) 3aaa4u,

*  YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSIX, KOHLECMIMUSIX W HAMPABICHUSIX IO U3y4aeMoil
JTUCITUIUIMHE U 1aBaTh UM OLIEHKY;

. paboTa mOA PYKOBOJACTBOM IIPENOAABaTelsl HAa MNPAKTUYECKHUX, JaOOpaTOPHBIX 3aHATHAX,
JOITyCTUMBIA YPOBEHB KYJIBTYPbI UCTIOIHEHHS 3aJaHHUH.

3 6amna — (HEYJOBJIETBOPUTEJIBHO), HE3AYTEHO:
* HEJOCTaTOYHO IMOJHBIA 00bEM 3HAHMI B paMKax 00pa30BaTeIbHOTO CTaHJAPTa;
* 3HAHHME YaCTH OCHOBHOH JINTEPATypbl, PEKOMEHIOBAaHHON y4eOHOH MPOrpaMMOi TUCIUILINHB;

° HCIIOJIB30BaHUEC Haquoﬁ TCPMUHOJIOTUH, H3JIOKCHUC OTBCTA Ha BOIIPOCHI C CYHICCTBCHHBIMU
JJUMHI'BUCTUYCCKHUMU U JIOTHYCCKHUMHA OHH/I6KaMI/I;

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

. HEYMEHUE OPHUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHLECMIUSAX U HANpaBICHUSX H3ydaeMoul
JIMCLMILINHBI,

* TACCHBHOCTh HA MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUAX, HU3KHI YPOBEHb KYJIBTYPhlI UCTIOTHEHUS
3aIaHMH.

2 6amra — (HEYIOBJIETBOPUTEJILHO):

* (hparMeHTapHBIC 3HAHUS B paMKax 00pa30BaTEIBbHOTO CTaH/IaPTa;

. 3HAHWS OTAETBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHJIOBAHHBIX YUYEOHOW MPOrpaMMOin
JUCIUTIINHEL,

. HEYMEHHE HCIIONb30BATh HAYYHYH0 TEPMHUHOJIOTHIO JUCIMILIMHBI, HAMYUE B OTBETE TIPyObIX
CTHJIMCTHYCCKUX U JOTMYECKUX OIIUOOK;

* IMaCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KHIA YPOBEHB KYJIbTYPHl UCIIOTHEHUS
3aJIaHUM.

1 6amr — (HEYIOBJIETBOPUTEJILHO):

* OTCYTCTBHE 3HAaHMH M KOMIIETCHLIMI B paMKax 00pa30BaTeIbHOIO CTaHAapTa UM OTKa3 OT OTBETA.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

[lpu mpoBeneHnn 5k3amMeHa oOyudaroremycsl npeaocrasisercs 30 MHHYT Ha ToAToToBKY. Ompoc
oOyyaromierocs mo OujeTy He JODKEH MPEBBIIIATh ABYX ACTPOHOMHUYECKHX YAacOB B YCTHOHM M (WIIN)
MUCHMEHHOM (hopMe.



