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AHHOTANMA

Kypc "®otosnekrpoHHble TPUOOPHI HA OCHOBE TePMaHUs U KpeMHHUS" TIPeyCcMaTpUBaeT N3yueHHE OCHOBHBIX
CBOWCTB repMaHusi 1 KpeMHUS U (PU3NUECKUX MPUHIMIIOB paboThl pa3inuyHbIX (POTOIIEKTPOHHBIX MPUOOPOB
Ha UX OCHOBE.

3amaun Kypca:

*  03HAaKOMJIEHHE C OCOOCHHOCTSIMM KPUCTAJUIMYECKOW CTPYKTYyphl I'épMaHMs M KPEMHUS, UX OCHOBHBIMHU
KBaHTOBOMEXaHUYECKUMH U DJIEKTPOPUINIECKIMH XapaKTEPUCTUKAMHU;

* u3yueHHe (PU3MUYECKUX MPUHLUIIOB paOOTHI Pa3IUUHBIX (POTOIIEKTPOHHBIX MPUOOPOB HA OCHOBE FepMaHUs
U KpEMHUS;

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

3HaTh:

- 0COOCHHOCTH KPHCTAITIMYECKOH CTPYKTYphl TepMaHUs M KPEMHHUSI, UX OCHOBHBIE KBAHTOBOMEXaHNYECKUE U
ANEKTPO(PU3NIECKUE XapAKTEPUCTHKHY;

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

Bnaners:

- 3BHaHHUAMHU U HaBbIKaMH paGOTBI C I/IK—HpHéMHI/IKaMI/I Ha repMaHvy U KPEMHUU IPU PCIICHHUU BO3ZHUKAIOIIUX
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 OCOOEHHOCTSIMH KPHUCTAJUIMYECKOH CTPYKTYpbl TE€pPMaHUs U KPEeMHHSA, HX
OCHOBHBIMU KBAHTOBOMEXaHUYECKUMH M HIEKTPOPU3NIECKUMH XapAKTEPUCTUKAMH;

*  u3ydeHUe (UBNYCCKUX MPHUHIIUIIOB PAOOTHI Pa3IHUHBIX (POTOIEKTPOHHBIX MPHOOPOB 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

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

[MK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATh  IOTyYEHHbIE
pE3yIbTaThl

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

3HAThb:

YMETB:

0COOEHHOCTH

KpuCTaJuIm4c CKOM

CTPYKTYPBI

répMaHusa u KpCMHUA, nux OCHOBHBIC

KBaHTOBOMEXAHUYECKHUE U IEKTPOPU3NUECKUE XaPAKTEPUCTUKH;
- (u3nyecKkue MPUHLUIBI paObOTHl Pa3IMYHBIX (HOTORIEKTPOHHBIX NPUOOPOB Ha OCHOBE I'€pMAaHUS 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 ITonmynpoBomuuku IV rpynnel repManui 2 6 6
U KpEMHUH.
) OcHoBHBIE XapaKTEePUCTUKHU ) 6 6
MOJTYTIPOBOJHUKOBBIX (POTOMPUEMHHUKOB.
3 @DoTOANOBI, AETEKTOPHI HOHU3UPYIOLINX ) 6 6
M3JTy4eHHH, COTHEUHbIEe OaTapeu.
4 JlaBunHBIE QOTOMMOBI. 2 6 3
[IpumecHbIe (dhoTopesncTopsl
5 JumHHOBONTHOBOTOo MK-nmamazona (6-30 2 6 4
MKM).
6 [IpumecHbie (oTope3ncTopsl AANBHETO 1 3 4
HK-nuanazona (30-200 Mkm).
[MpumecHbie (hoTope3ncTopsl
7 CYOMUIUIUMETPOBOTO JAara3oHa 1 3 4
(200-1000 MkMm).
3 doTonpuéMHUKM € OIIOKHPOBAHHOM 1 3 4
IIPOBOJMMOCTBIO I10 IPUMECHON 30HE.




9 [IpumecHbIe WH)KEKIIMOHHEIE 1 3 4
dhotonuobL.

10 Hpyrue Tunel  (GOTONPUEMHUKOB 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.

OcHoBHbIe cBo#cTBa. ONHORIEMEHTHBIE MONYNPOBOAHUKH [V rpynmbl repMaHuil u KpeMHui. Mx
OCHOBHBIC KBAaHTOBOMEXaHHUYECKHE M 3IIEKTPO(U3NYECKUE XapaKTepucTHKH. Kpucramimdeckas u
30HHAsI CTPYKTYpbl 'eépMaHUsl U KpeMHHs. 30Ha IPOBOAMMOCTH M BajeHTHas 30Ha. CoOcTBeHHas
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.

OCHOBHBIE ~ XapaKTEPUCTHKUA MOJYIPOBOJHUKOBEIX  (POTODXIEKTPOHHBIX MHPUOOpPOB. Pesxumbl
BKIIIOYCHUSI B DJJIEeKTpuieckyto nenb. Koadduument cbOopa 3apsna m kodddunment ycuneHwus
¢doronpuémHnKoB. TOKOBAst U BOJIILTOBAsI 4yBCTBUTEIBHOCTH (hOTONPUEMHHKOB. VX ObICTpOICHCTBHE,
IIyMbl  (TEIUIOBOW, TeHEepaIllMOHHO-PEKOMOWHAIIMOHHBINH, JIPOOOBOH, W30BITOUHBIN), IOPOTOBast
YyBCTBUTEIILHOCTh, IOPOTOBas  OONY4EHHOCTH M  OOHApYXHTENbHas  CIocoOHOCTh.  MXx
TEOPETHUYECKUHN TIpejiesl B 3aBUCUMOCTH OT CIIEKTPAIBHOTO JMana3oHa U (POHOBOW 00Myu€HHOCTH.

4. JlaBuHHBIE (HOTOTUOMBI.

®otorpansuctopel. Ilpubopsl ¢ p-n-mepexogamu: (OTOAMOABI, JETEKTOPbl HOHU3HUPYIOIINX
nznyyennii (anbga, Oera, raMMa-peHTI€H) M COJIHEUHbIe Oarapeu. P-n-mepexox mpu mpsiMOM H
oOpatHoM cMmemieHnH. TeMHOBO# Tok U ¢oroTok. KBantoBas adhdhexktuBHOCTE U KOdhdUIMeHT cOopa
sapsina. Auddepennmansaoe comnporuBieHue. P-i-n-¢poroanonpl. Pexkxum KOpOTKOTO 3aMBIKaHUS H
xonmoctoro xoma. TokoBas uyBcTBUTENBbHOCTH. Illymbl (TemsoBoil u JpoOOBOIf), TOporoBas
YyBCTBUTEIILHOCTh W OOHApYyKuTeIbHast criocoOHOCTh. Dorommonst IllorTkm. Mx crexTpanbHbIid
nuana3oH ¥ kBaHtoBas dddexruBHOCTh. Koddduiment mone3Horo JedCTBHS COMHEYHOTO
¢dortosnemenTa. OCOOEHHOCTH KOHCTPYKIIMH AETEKTOPOB MOHU3UPYIOUIHX U3ITYYCHUI.

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

[MpumecHbie poTopesuctopsl JmmHHOBONHOBOTO MK-nnamazona (6-30 mxm). [Ipumecu B repmanun u
KPEMHUH, 00eCIIeUNBAIOIIIE YYBCTBUTEIFHOCTh B IAHHOM CIEKTpaJIbHOM HHTepBasie. KoahdummeHt
YCHUJICHUS, TOKOBAsl U BOJIBTOBAsI UyBCTBUTEJILHOCTh. BBICTpOACHCTBHE N YaCTOTHAS XapaKTEPUCTHKA
npu CHJTBHBIX u HU3KUX YPOBHSIX (oHOBOI 00Iy4EHHOCTH. ymbr
(reHepaIoHHO-PEKOMOMHAIIMOHHBIA U JPOOOBOI) U OOHAPYKUTEIbHAS CIOCOOHOCTH MPH CHIIBLHBIX
Y HU3KUX YPOBHSX OOMY4YEHHOCTH, MX YaCTOTHAsl 3aBHCUMOCTb. [IpenenbHble JOCTUTHYThIE YPOBHU
00HApPYKUTENBFHOU CIOCOOHOCTH Ml (POTONPUEMHHUKOB KOCMHUYECKoro HazHaueHus. OcobeHHOCTH
UX CTBIKOBKH C NpeaycHanTessiMi. ONTHYeCKHH TeTepOAUHHbIA (hoTonpuéM. YBETHMYeHNE TOKOBOM
YyBCTBUTEILHOCTH TIPU JIOTIOIHUTENFHONH COOCTBEHHOW MO/ICBETKE. PexknM 00bEMHOTO HAKOTIIICHHS
Y aHAJIOTOBOTO CYMTHIBAHHS MIPHU ITEPHOIHYECKOM UMITYIbCHOM ITHTAHUH.



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

[Mpumecubie Qotopesuctopel nanpHero MK-mmanazona (30-200 mxwm). [Ipumecn B repmaHuu u
KPEMHHH, 00ECIIEYNBAIOIINE YYBCTBUTEILHOCTD B IaHHOM CIIEKTPAJILHOM MHTEpBaJIC. 3aBUCUMOCTh
JUTMHHOBOJIHOBOM TPaHUIIBl CIIEKTPAJBHOTO [HMala3oHa B TE€pPMaHUEBOM (POTOpE3nucTope Ot
MPUIIOKEHHOTO MEXaHWYeCKOrO0 HampsoKeHHs. TOKOBash YyBCTBUTEIBHOCTh U OOHApyKHUTEJbHAsS
crnocoOHOCTh. OrpaHNYeHUE 110 MPUIOKCHHOMY HAIpPsKEHHUIO.

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

[IpumecHubie poTopesuctoprl cyomummmmMerpoBoro auanazona (200-1000 mxm). Bogoponononobusie
neHtps! (H-uenTpsl, wim A+ u D- nieHTpsl) B repMaHuy U KpeMHHU. WX 3anonHeHne B MpUCyTCTBUU
(hOHOBOII IOACBETKH U CO37]aBaeMasi UMM JJIMHHOBOJIHOBasA ()OTOYYBCTBUTEILHOCTb.

8. doronpuéMHHUKH ¢ OIOKMPOBaHHOW MPOBOAMMOCTBIO 110 IPUMECHOH 30HE.

JlaBuHHOE YMHOXKEHHUE B 3TUX NpuéMHNKaX. DoTonpuéMHHUKY ¢ 6JI0KHPOBaHHOW TIPOBOAMMOCTHIO 110
npuMecHo 30He. CTpyKTypa © TNpUHOMII JeHCTBHS (OTONpUEMHUMKA C  OJIOKMPOBAaHHON
IIPOBOJUMOCTBIO 110 IPUMECHOH 30HE. XapaKTEepUCTUKHN PEAIM30BAHHBIX IPUEMHUKOB Ha T'€pMaHUU
U KpeMHHH. TOKOBasi M TIOPOTroBasi 4UyBCTBUTEILHOCTh, OOHAPYXKHUTEIbHAS CIIOCOOHOCTh. JIaBuHHOE
YMHOXEHHE B JITUX npuéMHuKax. Cuér enmHMYHBIX (POTOHOB. Marepuanbl M CHEKTPaJbHbIC
WHTEPBAJbI, JAJIs1 KOTOPBIX PEaU30BaHbl NPUEMHHUKH ¢ OIOKMPOBAHHOM IpuMecHOU 30H0iM. O6nacTu
[IPUMEHEHMUSL.

9. IlpuMecHbIC MHKEKITUOHHBIE (DOTOMO/IBI.

[TpumecHble uHXKEKIMOHHBIE QoTomuonsl. CTpykrypa W mnpuHiun aeictus. Kospduument
YCHJICHUSI M TOKOBasl YyBCTBUTEIBHOCTH. [lapamerpbl marepwana M jauamna3oH ypoBHeW (HOHOBOM
OOMy4EHHOCTH, IPU KOTOPBIX JIOCTUTAIOTCSI BBICOKHE 3HAUCHHMsS YCWIEHUs O0e3 yXyAlleHus
OOHapYKUTEIbHOH crocoOHOCTH. BhIcTponeiicTBUe M YacTOTHash XapaKTepUCTUKA TPH HU3KHUX
ypoBHsX (oHOBOW 00myuéHHocTu. [llymbl (reHepanmoHHO-PEKOMOMHAIIMOHBI HECKOJIBKUX THIIOB U
npoOoBoi, kodbhduIMeHT T1IymMa) ©  OOHAPYXKUTENBbHAas  CIIOCOOHOCTh.  3aBHCHMOCTH
O00HApPYKUTENFHONW CMOCOOHOCTH OT HamnpspkeHus. CpaBHEHHE € (QOTOPE3UCTOPOM, HMEIOIIUM
aHaJorn4yHyro 0a3zy. KoopauHaTHash YyBCTBHTENBHOCTh B HMH)KEKIMOHHOM (oTtonuone. Pexum
00BEMHOIO HAKOIUIEHHSI M aHAJIOTOBOTO CUMTHIBAHUS NPHU MEPHOTUUECKOM HMITYIbCHOM IMUTAHUHU.
[TpumeHeHHs, B KOTOPBIX HMPUMECHBIC WHXKCKIIMOHHBIC (DOTOAMOABI MMEIOT NPEHMYIIECTBO IEPE
aHAJOTMYHBIMU (OTOpe3ncTopaMH. Marepuanbl M CIEKTpajbHbIE HWHTEPBAIbI, AJS KOTOPBIX
peann30BaHbl MPUMECHBIE MHXKEKIMOHHBIE (ortoanoapl. [Ipodnema co3maHus MaTpul] NMPHUMECHBIX
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
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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, MpoCIyIIaBIIUi Kypc JIEKIMH W CEeMHUHAapoOB, JODKEH OBJIAAETh OOLIMM HOHATHHHBIM
anmaparoM M HayYUThCS IPUMEHSITh TEOPETUYECKUE 3HAHUS Ha TIPaKTHKE.

VYenenHoe ocBoeHue Kypca Tpedyer:

1) mocemienuss Bcex 3aHATHHA, NPELyCMOTPEHHBIX YU4EOHBIM IIJIAHOM; BEACHHE KOHCIIEKTOB 3aHATHUH;
aKTHBHOE y4JacTHe B 00CYKACHUH 3aHATHH;

2) BayKHO AOOWUTHCS MOHMMAHUSI U3y4aeMOro Marepuana, a He MeXaHHYeCcKoro ero 3anoMmuHanus. [lpu
3aTPYIHEHUH W3Y4YCHUS OTAENbHBIX TEM, BOINPOCOB, CIEAyeT oOpamarbCsi 3a KOHCYJbTalMeH K
MPETIOJaBaTeNo.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa NepCIeKTUBHBIX TEXHOJIOTUI: 3JICKTPOHMKA U KBAHTOBBIC TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa QU3NIECKON AMEKTPOHUKU

Kypc: 1

KBaJIH(UKALUS: 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

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylIbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM

[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pears 3a1a4y, B ToM uncie paspadareiBath 1 [IK-1.2  CnocobGeH  BBIOABUTaTH  THIOTE3bl, CTPOUTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIN MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
W3y4YaeMbIX SBJICHUN U MPOLIECCOB, CHCTEMHO  |SBJICHHH U MIPOLIECCOB, OLICHUBATh KA4€CTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, TIOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CnocoOeH mNpUMEHSTh TeOpeTHYecKHe U (WiIH)
9KCIIEPUMEHTAJIbHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare m3ydeHus AUCHMIUIMHBI «DOTOANIEKTPOHHBIE TPUOOPHI HA OCHOBE TEPMaHHS W KPEMHHSD»
00yJaromuiicst JOmKeH:

3HATb:

- OCOOCHHOCTH  KPHUCTAJUIMYECKOW  CTPYKTYpbl TI'€pMaHUsi M  KPEMHHS, UX OCHOBHBIC
KBaHTOBOMEXAaHUYECKHUE U IIEKTPOPUINUECKUE XaPAKTEPUCTHUKH;
- (m3HYecKue MPHUHIUIBI pa0OThl Pa3IMYHBIX (DOTORNEKTPOHHBIX MPUOOPOB HA OCHOBE T'€pPMaHUS 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 1enplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC 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

[psimast 3amaua. [Ipumenenue 3(h(HEeKTOB U WHKEHEPHBIX PEIICHUN JJISl 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 1 B kakux ciydasx HCIONb3yeTcs 3Ta opMa 3alluThl UHTEIUICKTYaIbHON
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):
*  CcHCTEMaTU3MPOBaHHBIE, IIyOOKME W TOJHBIC 3HAHMA 10 BCEM paszesiaM yueOHOH mporpammel, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXOJSIIUM 32 €€ [IPEEIIbl;
. TOYHOE€ HCIOJIb30BAHUE HAy4YHOM TEpMHHOJIOTMU (B TOM 4YHUCIIE HAa HHOCTPAHHOM S3BIKE),
CTWJINCTUYECKH IPaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA HA BOIIPOCHI;
*  Oe3ympeyHOE BIIAJICHUE HWHCTPYMEHTAapUEM Y4eOHOW IUCHMIUIMHBI, yMeHHE ero 3(QeKTHBHO
UCTIONIb30BaTh B TIOCTAHOBKE M PEIICHUN HAYYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;
. BBIP@KCHHAs! CIOCOOHOCTh CAMOCTOATENBHO M TBOPUECKH pEIIAaTh CIOXKHBIE INPOOIEMBI B
HECTaHJapTHOH CUTYyalllH;
* TMOJIHOE U TIIyOOKOE YCBOGHHE OCHOBHON M JONOJIHHUTENBHOM JUTEpaTyphl, PEKOMEHIOBAHHOM
y4eOHON MPOrpaMMOi TUCTIMITIIMHEI;
* yYMEHHE OPUEHTUPOBAThCSA B TEOPUSX, KOHLENIUAX U HAIPaBICHUAX 10 U3y4aeMOl AUCLUIUIMHE U
J1aBaTh UM KPUTHYECKYIO OLIEHKY, HCIIOJIb30BATh HAYYHBIE JOCTHKEHMS IPYTUX JUCIUILINH;
*  TBOpYECKas CaMOCTOsATENIbHAsi paboTa Ha NPAKTHUYECKHUX, JTAOOPATOPHBIX 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€ HCIOJIb30BAHUE HAy4YHOM TEpMHHOJIOTMU (B TOM 4YHUCIIE HAa HMHOCTPAHHOM S3BIKE),
CTHJINCTUYECKH IPaMOTHOE, JIOTHUECKH NPABUIIbHOE U3JI0KEHUE OTBETA HA BOIPOCHI;
*  BIQJCHUEC MHCTPYMEHTApHEM Y4eOHOW AMCLUMIUIMHBL, yMEHHE ero 3((EKTUBHO HCIONb30BaTh B
MOCTAHOBKE U PEIIEHUH HAYYHBIX U NPO(eCcCHOHATBHBIX 33/1a4;
*  CIIOCOOHOCTH CaMOCTOSITEIbHO W TBOPYECKH PEIIATh CIOXKHBIE MPOOJIEeMbl B HECTaHIAPTHON
CUTyallud B paMKaxXx y4eOHOW IporpaMMsbl, IIOJHOE YCBOGHHE OCHOBHOW M JIOTIOJHHUTEIBLHON
JUTEPaTyphl, PEKOMEHA0BAaHHON Y4eOHON MpOrpaMMOil TUCIUIIIINHEI;
* yMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMIUAX W HANPABICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;
*  caMocCToATeNbHass paboTa Ha MPAKTUYECKHX, JIAOOPATOPHBIX 3aHATHUSIX, TBOPUYECKOE ydacTHE B
IPYNIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbI HCIIOJTHEHHS 3aJaHHMH.



8 6amnoB — (IIOUYTU OTIIMYHO):

* CHCTEMaTH3MpOBAaHHbIE, INIyOOKUE U TOJHBIC 3HAHHS MO BCEM IOCTABICHHBIM BOIPOCAM B 00beMe
y4eOHON MpOrpaMMel;

*  HCNOJIb30BaHHE HAyYHOM TEPMUHOJOTMH, CTHIMCTUYECKH TPAMOTHOE, JIOTHUECKH NpPaBUIbHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE Jie/IaTh 000CHOBAaHHbIE BBIBOJIBI;

* BJaJICHUEC MHCTPYMEHTApHeM yueOHOW MUCLUILIMHBI (METOaMH KOMIUIEKCHOTO aHA/IN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHI), YMEHHE €ro HCIOJb30BaTh B MOCTAHOBKE M PELICHUH HAyYHBIX U
npoQecCHOHAIBHBIX 33/1a4; CIIOCOOHOCTh CAMOCTOSATENIFHO peIlaTh CIOKHBIE MPOOIEMBI B paMKax
y4eOHON MpOrpaMMel;

* YCBOCHHME OCHOBHOW M JIOTOJIHUTENBHOW JIUTEPATypbl, PEKOMEHIOBaHHOW y4eOHOH mporpammon
JUCLUIUIMHBL,

*  YMEHHE OPHUECHTUPOBATHCA B OCHOBHBIX TE€OPHSX, KOHIEMUUAX U HANPABICHUSIX MO H3y4aeMoil
TUCIUIUINHE W J1aBaTh MM KPUTHYECKYIO OILIEHKY C TO3WLWN TOCYyJapCTBEHHON HACONOTHH (I10
JUCITUTUIMHAM COIHAIEHO-TYMaHUTAPHOTO ITUKJIIA);

* AaKTHBHAs CaMOCTOSTENbHasi paboTa Ha MPAKTUYECKUX, TaOOPAaTOPHBIX 3aHITUSAX, CHCTEMaTHYeCKOe
ydacTue B IPYIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.

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

* HCIOJIb30BaHHE HAyYHON TEPMUHOJIOTHH (B TOM YKCJIE HA HHOCTPAHHOM SI3bIKE), TMHIBUCTHUYECKH U
JIOTUYECKH MPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCH], YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOJBL;

* BJQJICHUE MHCTPYMEHTapueM y4eOHOW AWCUUIUIMHBI, YMEHUE €r0 HCIIOJIb30BaTh B MOCTAHOBKE U
pELIeHNN HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHME OCHOBHOW W JIOTIOJIHUTEIHLHOW JINTEPATYyphl, PEKOMEHIOBAHHOW y4eOHOM mporpammon
JVCIUIUIAHBL;

* yMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMIUAX W HANPABICHUAX MO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

*  caMmocToATeNlbHas paboTa Ha NMPAKTUYECKUX, JJAOOPAaTOPHBIX 3aHATHIX, y4acTHE B TPYMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPbl HCIIOJTHEHUS 3adaHUH.

6 6aoB — (XOPOILO):
* JIOCTATOYHO ITOJHBIC U CHCTEMAaTU3UPOBAHHBIC 3HAHUS B 00beMe yueOHOW MPOrpaMMEl;

° HCIIOJIb30BaHHEC HeO6X0):[HMOI>'I HaquOﬁ TCPMUHOJIOTHUHN, CTUIUCTUYCCKU T'PAMOTHOC, JIOTUYCCKU
IPaBUJIbHOC U3JIOKCHHUEC OTBETA HA BOIIPOCHI, YMCHUC ACJIAaTh 000CHOBaHHBIE BBIBOJBI,

*  BJAQJCHUE HUHCTPYMEHTapuUeM Y4YeOHOW IWMCUUIUTMHBI, YMEHHE €ro HCIOJIb30BaTh B PELICHUU
y4eOHBIX U NMPOGECCHOHANBHBIX 33]1a4; CIIOCOOHOCTh CAMOCTOSATENIFHO MPUMEHSTh TUIIOBBIC PEIICHHS
B paMKax y4eOHOH NpOrpaMMel;

* YCBOCHHE OCHOBHOM JINTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCHUIINHBL

*  YMEHHE OpPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSIX, KOHUEIIMAX M HANPABICHUAX [0 H3y4aeMOM
IMCIMIIMHE M JaBaThb WM CPaBHUTEIbHYIO OIICHKY; AaKTHBHas caMOCTOsTenbHas pabora Ha
MPAKTUYECKUX, JTA0OPaTOPHBIX 3aHATHUAX, NEPUOAMYECKOE YYacTUE B TPYIIOBBIX OOCYXKICHHSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

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

*  HCIOJIb30BaHHE HAy4YHOM TEPMUHOJIOIMM, CTHIMCTUYECKU IPAMOTHOE, JIOIMUECKU IPaBUIbHOE
M3JI0KEHUE OTBETA Ha BOIIPOCHI, YMEHHUE JENIaTh BHIBOJKI;

*  BJAJCHUE HHCTPYMEHTapueM Y4YeOHOW IWMCUUIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B DPELICHUU
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, KOHIENIMSAX M HANpPaBICHUSAX IO HM3ydaeMoil
JUCUUIUTMHE U JaBaTh UM CPaBHHUTEIbHYIO OLEHKY;

*  caMocCTosTelbHasg padoTa Ha MPAKTUUYECKHX, JaOOpPaTOPHBIX 3aHATHUSX, Y4acTHE B TPYIMIIOBBIX
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

® HCIIOJIB30BaHUC Haquoﬁ TCPMHHOJIOTUH, CTUJIIMCTUYCCKOC U JIOTUYCCKOC H3JIOKCHHUE OTBETA HaA
BOIIPOCHI, YMCHHUC ACJIATh BBIBOAbI 0e3 CYHICCTBCHHBIX OH_II/IGOK;



*  BJIQJICHUE MHCTPYMEHTapueM Y4eOHOH NMCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PEIICHUH
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

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

*  YMEHHE OPHUECHTUPOBATHCA B OCHOBHBIX TE€OPHSX, KOHIEMUUAX U HANPABICHUSIX MO U3y4aeMoil
JTUCITUIUIMHE U 1aBaTh UM OLIEHKY;

. paboTa mOA pPYKOBOJCTBOM IIPENOAABaTeNs Ha MPAKTHUECKUX, J1a0OPAaTOPHBIX 3aHATHIX,
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;

° HCIIOJIB30BaHHEC Hay‘lHOﬁ TCPMUHOJIOTUH, H3JIOKCHUC OTBCTAa HAa BONPOCHI C CYHICCTBCHHBIMU
JJUMHI'BUCTUYCCKHUMU U JIOTHYCCKHUMHA OHH/I6KaMI/I;

* cnaboe BiaJeHHE WHCTPYMEHTapueM Y4eOHOW IUCHUIUIMHBI, HEKOMIIETEHTHOCTh B PELICHUH
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

. HEYMEHUE OPUECHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLECMIMSIX M HAMPABICHUSIX HU3Yy4aeMOMU
JIMCLMILINHBI,

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

2 6amra — (HEYIOBJIETBOPUTEJILHO):

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

. 3HaHWS OTACIBHBIX JINTEPATYPHBIX HWCTOYHHMKOB, PEKOMEHIIOBAHHBIX Y4YeOHOH mporpamMmoi
JUCIUTIINHEL,

. HEYMEHHE HCIIOJh30BaTh HAyYHYH) TEPMHUHOJIOTHIO JTUCIMIUIMHBI, HAaJUYHWE B OTBETE TPyOBIX
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. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

[lpu mposenennu 5k3ameHa oOyuaromiemycst npepoctarisercs 30 MUHYT Ha mOArotoBKy. Ompoc
oOyyaromierocs mo OWiIeTy He JOJDKEH MPEBBILATh JBYX aCTPOHOMHYECKHX YacOB B YCTHOW U (WMJIH)
MUCHMEHHOM (hopMe.



