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AHHOTaNINA

Hucuumumaa «OCHOBBI KBAaHTOBOH 3JIGKTPOHUKH» BXOJUT B  00pa3oBaTEIbHYIO
IporpaMMy BbICIIET0 00pa3oBaHUsl — MporpaMMy OakajaBpHara MO HAIpPaBIECHUIO MOJITOTOBKHU/
cnenuanbHocT 12.03.05 «Jla3epHas TexHMKa W Jla3epHbIE TEXHOJOTMMW) HAIPABIEHHOCTU
«JlazepHas TeXHHMKA U JIa3epHBIC TEXHOJOTUM. JlucIuIuiinHa peanusyercs kapeapon «Ne23».

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHUE Y BBIITYCKHHUKA CIETYIOIINX KOMITETEHITHIA:

OIIK-1 «CnocobGeH NpUMEHATh ECTECTBEHHOHAYYHbIE M OOIIEHH)XEHEPHBIC 3HAHWSI,
METO/Ibl MATEMaTUUYECKOI0 aHAIN3a U MOJCIMPOBAHMSI B MHKEHEPHOM JESITEIbHOCTH, CBA3aHHON
C MPOEKTUPOBAHHUEM, KOHCTPYUPOBAHUEM U TEXHOJIOTHSIMH IIPOU3BOJICTBA JIA3EPHOIN TEXHUKI

IIK-1 «CnocoGeH k pa3paboTKe TEXHOJIOIMYECKHX MPOLECCOB M3TOTOBIICHHS THUIOBBIX
y3JI0B U JieTaliell J1a3epHOM TeXHUKH, JTa3€PHBIX ONTHUKO-3JIEKTPOHHBIX IPUOOPOB U CUCTEM»

CopepxaHue IUCUUIUIMHBI OXBAaThIBAa€T KPYI BOIPOCOB, CBA3aHHBIX C H3YYEHHEM
¢bu3NYeCKUX OCHOB, MPHUHIMIIOB JEWUCTBUA, XapaKTEpPUCTUK M MapaMeTpPOB BaKHEHUIIUX
KBAaHTOBBIX TPUOOPOB M YCTPOMCTB, KOTOPBIC HAXOAAT MPUMEHEHHE B JIA3CPHOW TEXHHKE U
TexHoJorusx. K HMX 4ucily OTHOCATCS KBAaHTOBBIE T€HEPATOPbI U YCUIIMTENIH, MOAYJSITOPHI
ONTUYECKOTO U3Iy4eHUs], (POTOIUO/bI U MIPOUYHE KBAHTOBbIE MPUOOPHL. B pe3ynbraTe usyueHus
HACTOALIEH MUCHUIUIMHBI CTYAEHTHI MOJIy4aT 3HAHUS, UMEIOIIHNE HE TOJBKO CaMOCTOSTEIbHOE
3Hau€HUe, HO U sIBiIsAoIurecs (pyHAAMEHTOM JJI U3YUYEHHS pPsiia MOCIEAYIOINX CHEelHaTIbHbIX
JTUCIUILINH, a TAK)Ke MIPAKTHUECKON paboThl CIIEHUATNCTOB B 001aCTH JTa3ePHBIX TEXHOIOTHIA.

[IperonaBanre MUCHMIUIMHBI TPEAYCMAaTPUBACT ClieAyIomme (HOPMBI OpraHHU3alUN
y4eOHOro Tpolecca: JIEKIUH, JIabopaTopHble pabOThl, CEMUHAPHl, CaMOCTOSITENbHAs paboTra
CTYJI€HTOB, KOHCYJIbTAIlUH.

[IporpaMMoil IHUCHUIUIMHBI TPETYyCMOTPEHBbI CIEAYIOIUE BHUABI KOHTPOJS: TEKYIIMMA
KOHTPOJIb YCIIEBAEMOCTH, POMEXKYTOUHAS aTTecTanus B hopme nudHepeHIupoBaHHOTO 3a4eTa.

OO6miast TpyJOEMKOCTh OCBOEHUS AMCLMILIUHBI COCTaBIseT 3 3adeTHhIX eauHuibl, 108
4acoB.

SI3bIK 00yUeHUs O JUCIMILTUHE KPYCCKHID)



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
O0ecnieyeHre MOATOTOBKH CTYJCHTOB B O0JIACTM OCHOB KBAaHTOBOM AJICKTPOHHMKH, 2 UMEHHO B
BONpocax (yHKIIMOHUPOBAHMSI KBAHTOBBIX ONTUYECKUX YCHIIUTENICH U T€HEPAaTOPOB, YCTPOUCTB
MOAYJISIIAA  ONITHYECKOTO HW3JIyYeHHUs, (POTONMPHUEMHBIX YCTPOWCTB, KOTOpPBIE MOTYT OBITh
WCIIOJIb30BaHBI B JIA3EPHOU TEXHHUKE W JIA3ePHBIX TeXHOJIOTUsAX. OCHOBHOM 3a1aueii TUCIUTIITHBI
SBJISICTCSL M3y4YeHHE (PU3MUECKHX OCHOB (YHKIMOHHUPOBAHHUS TaKUX NPHOOPOB, a TaKKe HX
BO3MOKHOCTEHN U IIPUMECHEHUM.

1.2. JlucumriuiiHa BXOJUT B COCTaB 00s3aTEIBHON YacTH 00pa30BaTEILHOM MPOTrPaMMBI
BEICcIIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3YIHTATOB OOYUYCHHS MO JUCIIUIUIMHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHus OIT BO.

B pesynbrare m3yueHus AUCHUIUIMHBI OOYYAIOIIMKUCS JTOJDKEH 00JIa/laTh CIeAYIOIUMHU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHb KOMIETCHIIMI U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynna) Kon n HanmeHoBaHue Konx n HauMeHoBaHMEe HHAMKATOpa
KOMIIETCHIIMHU KOMIIETCHIIMU JOCTHKEHUS] KOMIIETEHIIUN
OIIK-1 Criocoben
IIPUMEHSTD
€CTECTBEHHOHAY4YHbIC

1 OOILEUH)KEHEPHBIE
3HAHUS, METO/IbI
MaTeMaTH4eCKOro
aHanus3a u OIIK-1.Y.1 ymeTb npuMeHSTh 3HAaHUS
OobwmenpodeccroHaIbHbBIE | MOJCINPOBAHUS B €CTECTBEHHBIX HayK U OOILEUH)KEHEPHBIE
KOMIIETEHIIUH HUHXEHEPHOU 3HAHUS B HHKEHEPHOU IS TEIIbHOCTH U
NesITeNbHOCTH, IPAaKTUKE

CBSA3aHHOM C
IIPOEKTUPOBAHUEM,
KOHCTPYHUPOBAHUEM U
TEXHOJIOTUSMHU
MIPOU3BOJICTBA
JIa3€pHON TEXHUKH
[IK-1 Cnocoben k

pa3paboTke

TEXHOJIOTHYECKUX I1K-1.3.1 3HaTh NPUHLMIIBI IOCTPOCHUS U

IIPOLIECCOB COCTaB JIa3e€PHBIX IPUOOPOB, CUCTEM;

W3TOTOBJIEHUS MaTepuasbl U TEXHOJIOTUH,
ITpodeccronanbHbIe

TUIIOBBIX Y3JIOB U UCIIOJIb3YEMBIE 1Tl U3TOTOBIICHUS
KOMITIETEHIIUH . . o

JeTaeH JIa3epHOU Ja3epHON TEXHUKH; METO/IbI pabOTHI €

TEXHMKH, JJA3€PHBIX | HAYYHO-TEXHUYECKOM JINTEPATYPOH U

ONTHKO- uH(popmanuen

ANEKTPOHHBIX

prUOOPOB U CUCTEM

2. Mecro nucnuIuiHHbEL B cTpykType OI1
JucuumnirHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMUCS
IPU U3YUYEHHUH CIETYIOUINX AUCIUILINH:
— «Marematuka-1 (aHamuTHYECKasi TeOMETPUS U JIMHEHHas anreOpay,
— «PannoTexHuyeckue 1eny U CUTHAIBI»,
— «OCHOBBI OTITUKH,



— «OcCHOBHI TCOPHUHN ONTUYCCKUX CUTHAJIOBY.

3HaHMs, IOJyYEHHBbIE IPU W3Y4YCHHH MaTepuana IJaHHOW IHMCLUIUIMHBI, MUMEIOT Kak
CaMOCTOATENIBHOE 3HAYEHHE, TaK U MOT'YT UCIIOJIb30BATHCS IIPU U3YUYEHUU APYIUX JUCLUILINH!

— «Henuneiinas ontuka,

— «JIazepsl U UX IPUMEHEHUEY,

— «JIazepHbIe CHCTEMBI CIIEIMATIBHOTO HA3HAYEHUSD,

— «JIazepHble CHCTEMBI JIOKALIUU U HAaBUTALLUN.

3. OO0BEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbIe 00 00mEM O0beMe JMCIUILIMHBI, TPYIOSMKOCTH OT/ACIBHBIX BHIOB Y4EOHOU
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYA0EMKOCTH 10 CeMeCTpaMm) IpeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYAOEMKOCTh IUCIUILTUHBI

TpynoeMkocTs 1o
Bun yaebHol paboThl Bcero ceMecTpam
Ne5
1 2 3
Oowan mpyooemMKocnb oucyunIuHl, 3/ 108 3/ 108
3E/ (uac)
H3 nux yacoe npaxmuyeckou no020moeKu 17 17
AyoumopHnbie 3anamus, BCETo 4ac. o1 o1
B TOM YHCIIE!
nekuuu (JI), (gac) 17 17
npaktuueckue/cemunapckue 3anstus (113), 17 17
(dac)
nabopartopuble padotsl (JIP), (dac) 17 17
KypcoBoi npoekT (pabdota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmosamenvhnas paboma, Bcero (4ac) 57 57
Buo npomesxcymounoii ammecmayuu’. 3a4er,
midd. 3ager, sx3amen (3ader, dudd. 3au, I[;I - Hudd. 3au.
DK3.%%*) .

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTHHBI MO pa3JeiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pasgensl, TeMbI AUCLUILIAHbL Jexunn 113 P KII CPC
’ (gac) (C3) (gac) (uac) | (gac)
Cemectp 5
Paznen 1.
Tema 1.1. 2 2 2 9
Tema 1.2. 3 3 3 10
Tema 1.3. 3 3 3 10
Paznen 2.
Tema 2.1. 3 3 3 9
Tema 2.2. 3 3 3 9
Tema 2.3. 3 3 3 10
Hrtoro B cemectpe: 17 17 17 57




Wroro| 17 | 17 | 17 | o [ 57 |

IIpakTnyeckass MOATOTOBKA 3aKJIIOYAcTC B HENOCPEACTBEHHOM  BBIIIOJHEHUU
00yYaroIKUMUCS OTIPEIEICHHBIX TPYAOBBIX (DYHKIMH, CBA3aHHBIX ¢ Oyaymiel mpodeccuoHanbHOM
JEATEIBbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3/ieiioB M TeM JICKIIMOHHBIX 3aHITHI IPUBEICHO B Ta0OHIIE 4.

Tabmuna 4 — ConeprkaHue pa3aesioB U TeM JEKIMOHHOTO UK
HazBanue u copepxanue pa3aeioB U TeM JEKIIMOHHBIX

3aHATHUU

Howmep paznena

1 du3nyeckue OCHOBBI KBAHTOBBIX TPUOOPOB YCUIICHUS U
TeHEePAUUONITUYECKOTO U3ITYYCHHUSI

1.1 Bwuapl KBaHTOBBIX MEPEXO0B, KOIPDUIIUESHTHI
OlHIITel HA, NHBEPCHAsT HACEIIEHHOCTh, IIUPHUHA
CHEKTPAJILHON JTMHUH MOTJIONICHHS] aKTHBHOTO BEIIECTBA
1.2 Ontuueckue pe30HATOPHI, CXEMBbI, CIIEKTPaJIbHbIC
XapaKTePUCTHKU,IIEPEeCTPauBaeMbIe PE30HATOPHI

1.3 VYcnoBus ycuiieHus U TeHepanuu KoneOaHuil B

KBAHTOBBIXCHUCTEMAX. MO,ZLYJ'IHHI/IH JIA3€PHOI'0 U3JIYUCHU

2 MaTepI/IaJ'IBI HOJ'IyrIpOBO,I[HPIKOBOﬁ OIITO3JICKTPOHUKMU,
MMOJIYIIPOBOAHHUKOBBIC UCTOYHUKH U IPUCMHUKHU OINTUYCCKOI'O
HU3JTy4YCHUA

2.1 Jlazepsl Ha pP-N mepexoJax U TeTePOCTPYKTYpax,
MaTepHUAIIbL, XapaKTEPUCTHKU

2.3 OIHOYACTOTHBIC U KBAHTOBO-PA3MEPHBIE JTa3EPHBIC JTHOIBI
3.3  TlomynpoBogHukoBbie (HOTOAUOBI U HOTOIPHEMHUKH,

XapPaKTCPUCTUKHU, TIPUINHBI BOSBHUKHOBCHU S IITYMOB

4.3. Tlpaktudeckue (cCeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHS U UX TPYJI0EMKOCTh

N3 aux No
No Tembl TPaKTHUECKUX Popmet TpyaoeMKoCTb, | IpakTHYECKOH | paziena
/1 3aHATHH TIPaKTHICCKIX (dac) MMOATOTOBKH, | JWCIIMIT
SarATHr (dac) JIUHBI
Cemectp 5
1 | PacnpocTpanenue WNuTtepakTuBHas 2 1 1
ONTUYECKUX MMyYKOB B dbopma
W30TPOIHOM cpesie IpyIIoBas
JICKYCCHSI
2 | CnexTpasbHbIe WuTepakTuBHAsA 2 1 2
XapaKTePUCTUKU dbopma
aKTUBHOM CpeJIbl Jlazepa TpymIoBas
JICKYCCHSI
3 | Buasl u ocobeHHOCTH WnTepakTuBHAsA 2 1 3
ONTUYECKUX PE30HATOPOB ¢dopma
TpyIIoBast
JICKYCCHSI




4 | Tunbl Hakauky B Jazepax | MHTepakTuBHas 2 1 4
U YCWIIATEIISAX dhopma
rpymmoBas
JIMCKYCCHUS
5 | Jlazepsl ¢ Mogysueit WNuTepakTuBHAsA 2 1 )
JTOOPOTHOCTH H dhopma
CHHXPOHH3AIMEN MO/ rpymIoBas
JIMCKYCCHUS
6 | Marepuanbl WNuTepakTuBHAsA 2 2 6
MOJTyIPOBOIHUKOBOI dbopma
AIIEKTPOHUKHU rpymIoBas
JIMCKYCCHUS
7 | OnqHOYACTOTHBIE Ja3epbl WNuTepakTuBHAsA 2 2 7
dhopma
rpymIoBas
JIUCKYCCHUS
8 | UyBCTBUTEIBHOCTh WuTepakTuBHAsA 3 2 8
(hOTONPHUEMHHUKOB dhopma
pSMOTO U rpymIoBas
reTepOIMHHOTO TUIIA JIUCKYCCHUS
Bcero 17
4.4. JlabopaTopHbIEC 3aHATHS
Tewmbl 1a00OpaTOPHBIX 3aHATUHN U UX TPYAOEMKOCTh IPUBEACHBI B TabHIIE 6.
Tabnuma 6 — JIabopaTopHbIe 3aHITUS U UX TPYAOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue 1abopatopHbix paboT TpyNOCMKOCTS, | IPaKTHUECKOH | pasiea
/a (dac) IIOJTOTOBKH, | JHCIUII
(gac) JIMHBI
Cemectp 5
1 | UccnenoBanue reauii-HEOHOBOTO Jla3zepa 4 1
2 | UccnenoBaHue noyrnpoBOIHUKOBBIX 4 2
u3JIyyaTenein
3 | UccnenoBanue akyCTOONTHYECKOTO 4 1
MOJYJISITOPA JIA3EPHOTO M3JTyUEHHSI
4 | UccnenoBanue MOITyIPOBOTHUKOBBIX 5 2
dboToanoa0B
Bcero 17

4.5. KypcoBoe npoeKkTupoBaHue/ BHIIOTHEHUE KyPCOBON PabOThI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenpHas padoTa 00yJaronIIXCs
Bunasl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0IULE 7.

Tabmuna 7 — Bunbel camocTosaTenbHON paboThI U €€ TPYA0EMKOCTh




. Bcero, | Cemectp 3,
Bun camocrosTensHOM paboThI
qac qac
1 2 3
N3yyenne TeopeTuueckoro Matepuaia
40 40
qucuuruael (TO)
Kypcosoe npoexkruposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TeKyIieMy KOHTPOJIO 17 17
ycneBaemoctu (TKY)
Jlomamnee 3apanue (/13)
Kontponsnsie pabots! 3a04ankoB (KP3)
[ToaroToBka K MpOMEKYTOUHOM
arrecrauuu (ITA)
Bcero: 57 57

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOSCTICUCHUS
JUIS CAaMOCTOSITENIbHON PaboThl 00yUaromuXCcsl 0 JUCHUIUIMHE (MOJLYJI0)
Y4eOHO-MEeTOINYECKHE MaTEPUAIIBI JIs1 CAMOCTOSITEIHbHON paboThl 00yJaromuXcs YKa3aHbl B I111.
7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHpb nevaTHBIX U DJIEKTPOHHBIX YUeOHBIX M3IaHUH MPUBEIeH B Ta0IuUIe 8.
Tabnuua 8— [lepeyeHb Ne4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUI

KomiuecTso 3x3eMInIsIpoB B
Iudp/
bubnuorpadudeckas ccpuika OnOIOTEKE
URL anpec
(KpOoMe JIEKTPOHHBIX SK3EMILISIPOB)

681.8 51-60 | M. Sur. Onrtuka u Jga3epsl, BKIOYas 7

BOJIOKOHHYIO ONTHKY HONITUYECKUE

BosHOBOAKI. [lep. canri. - M.: Mup. - 2005.

- 544c.
621.373 ["JI. Kucenes. KBanTtoBas u 12
K-44 ontuyeckas anekrponuka, CI16,J1ans, 2011,

306 c.
530.1 II- [TapmakoB A.H. Beenenue B 5
18 KBaHTOBYIO ¢u3uky, CI106, Jlanp,2010, 352 c.

7. IlepedeHb 3JEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OpPMallMOHHO-TEIEKOMMYHHUKAIIMOHHOM cetn «IHTepHEeT»
Ilepeuenn JJIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(pOpPMaIMOHHO-
TEJIeKOMMYHUKAalIMOHHON ceTtn «VHTepHeT», HEOOXOAMMBIX Jii OCBOCHHUS JUCIHUILIMHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATEIBHBIX PECYPCOB HWH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «MHTepHeT»
URL anpec HaumenoBanue
http://e.lanbook.com/books Hoctyn B OBC «JlaHb» 0CyIIECTBISETCS O

noroopy Ne 695-7 ot
30.11.2011

http://lib.aanet.ru/ Joctym k 35ekTpoHHBIM pecypcam ['Y ATI



http://e.lanbook.com/books
http://lib.aanet.ru/

(aBTOpHM3aLUA 110
HOMEPY YATATEILCKOTO OMIIeTa)

http://guap.ru/guap/standart/pravilal.r | ITpaBuia ohpopmiIeHHUS TEKCTOBBIX JOKYMEHTOB I10
I'OCT 7.32-20

http://regstands.guap.ru/db/docs/7.32- | TOCT 7.32-2001. OTueT 0 Hay4HO-
HCCIIEI0BATENBCKOM padore.
http://guap.ru/guap/standart/prim.doc | IIpumeps 6ubaHOrpaduueckoro omrucanus mo 'OCT
7.1-200

8. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHnp TPOrpaMMHOTO OOECHEYCHHS, MCHOIB3YEMOTrO IIPHU OCYLIECTBICHUU
00pa3oBaTENILHOTO MpOoIEcca [0 JUCIUIIIHHE.
[Tepeuenp nCmoNIB3yeMOro NpOrpaMMHOTO oOectieueHus npeacTasieH B Tabuuie 10.

Tabmuna 10— [TepeueHp mporpaMMHOT0 00€CIICUCHHMS
Ne /it HaumenoBanue

He npenycmotpeno

8.2. [lepeuenn MH(POPMAIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3YEMbIX npu
OCYIIECTBICHIH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUITITHHE

[lepedeHp UCTIONb3yeMbIX HHPOPMAIMOHHO-CITPABOYHBIX CHCTEM IIPEICTABIICH B TaOIHIIe
11.

Tabmuua 11— Ilepedyenr HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM
Ne n/nn HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKas 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IpecTaBieH B Tabauuel 2.

Tabmumna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
n/m MaTepUaTbHO-TEXHUUECKOM 0a3bl (pu HEOOXOMMOCTH)

JlexMoHHAas ay TUTOPHUS

CriennanusupoBaHHas aboparopus «JlazepHoil TeXHUKHU U 51-06-03, yu.
JIA3€pHBIX TEXHOJIOTHI» bonpemias Mopckas,
. 67, mar. A

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOHN aTTECTAIHH
10.1. CoctaB OIEHOYHBIX CPEACTBAJIA MPOBEIACHHUS TMPOMEKYTOYHOW aTTecTalluu
00yJaroIuXcsl 10 JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl MPOBEACHHUSI IPOMEKYTOYHON aTTeCcTalluu

Bua npomMexyTO4HOM aTTecTalnuu [lepedyeHb OLICHOYHBIX CPEACTB
JuddepeHunpoBaHHbIN 3a4ET Crnncox BONpocCoB;
TecTsr;
3agaun.



http://guap.ru/guap/standart/pravila1.r
http://regstands.guap.ru/db/docs/7.32-
http://guap.ru/guap/standart/prim.doc

10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINH O00y4aloUMMHCs TPUMEHSAETCS S-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B TeueHune cemectpa MOXKET MCIOIB30BATHCS
100-6amnpHast mKaxa MOyJIbHO-PEHTHHTOBOM CHCTEMbI Y HUBEPCUTETA, TPABHIIA HCIIOTH30BAHMS
KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOPMAaTUBHBIM akToM 'Y AIL.

Tabmuua 14 —Kpurepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMIIETSHIIUI
OueHKa KOMIIETEHIIMU
S-0auibHast 1Kaia

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI

— oOyyJaronuiicss TJIyOOKO M BCECTOPOHHE YCBOWJI IMPOTPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;
— OMUpasICh Ha 3HAHUS OCHOBHOW W JIOTIOJIHUTEJILHOW JINTEPATYPHI,
TECHO  TPUBS3bIBAET YCBOCHHBIC  HAy4YHBIC IIOJOKEHUS  C
MIPAKTUYECKON JCSITEILHOCTHIO HAIIPABJICHHUSI,

— yMeJ0 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTACMBIE HM UJIEH;

— JIeJIaeT BBIBOIBI M 000OIIECHHUS;

— cBOOOJHO BJIAJCET CUCTEMON CICHMAIM3UPOBAHHBIX ITOHITHI.

— o0yuaromuiicss TBep0 YCBOWI MPOrpaMMHBINA MaTepuai, FpaMOTHO
W 10 CYIIECTBY H3JaraeT ero, ONHpascCh HA 3HAHUS OCHOBHOM
JTUTEPaTypHI;

— He JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEI;

— YBSI3bIBACT YCBOCHHBIC 3HAHUS C MPAKTUYCCKOU JEATSIBHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIIEHHS;

— BJIAJICET CHCTEMOM CIICIMAIM3UPOBAHHBIX OHITHI.

— o0yyarouuiicst yCBOWJI TOJIbKO OCHOBHOM IPOrpaMMHBIN MaTepuall,
M0 CYIIECTBY M3JIaraeT €ro, OMHPasCh HA 3HAHUS TOJHLKO OCHOBHOM
JTUTEPaTypHI;

— JIOMYyCKaeT HeCYIECTBEHHbIC OIMOKN U HETOYHOCTH;

— UCTIBITBIBACT 3aTPYJHCHHS B MPAKTHYSCKOM MPUMEHCHUM 3HAHUN
HaIPaBJICHUS;

— cnabo apryMEeHTHPYET HayYHBIE MOJI0KEHNUS,

— 3aTpyAHseTCs B (OPMYITUPOBAHUU BBIBOJOB U 0000IIIEHUT;

— YaCTHUYHO BJIAJICET CUCTEMOH CIEIMAIM3UPOBAHHBIX MOHSITHH.

— o0yJaronuiics He YCBOWI 3HAYHTEIHLHOW YacTH MPOTPAMMHOIO
MaTepuana,

— IOMYCKAaeT CYIIECTBEHHbIE OMIMOKM W  HETOYHOCTH TpU
paccMOTpEeHHH MPOOJIEM B KOHKPETHOM HAIPaBIICHUH;

— UCTIBITBIBACT TPYAHOCTH B MPAKTUYCCKOM MPUMCHCHHUH 3HAHMUIA,

— HEe MOKET apryMEHTUPOBATh HAy4HbIE MOJIO0XKEHHUS;

— He (opMyIIHPYET BEIBOJOB U 0000IIICHHIA.

«OTIMYHO»
«GavYTCHO»

«XOpOoLIO»
<GavTCHO»

«Y/IOBJICTBOPUTEITLHOY
«3AYTCHO»

«HEYOOBJICTBOPUTEIILHO»
«HE 3a4YTCHO»

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHbIE MaTEPHAIIBI.
Bomnpocsr (3amaun) nmst sKk3ameHa mpeicTaBlieHbl B Tadumie 15.

Tabmuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ko
Ne n/m [lepeuens BompocoB (3a7au) A SK3aMeHa A
WHIAKATOpa
Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3a1aun) s 3adera / audd. 3adera
Kon

o /i [Tepeuens Bom B (3a1a4) aus 3aueta / qudd. 3auera
No 1/ epedyeHb BOMPOCOB (3aaa4) i1 3auera / audd. 3aue HHMKATOPA




1 DHepPreTUUeCKUe COCTOSHUS KBAHTOBBIX CUCTEM, KBAHTOBBIC OIIK-1.V.1
TIEPEXOIBL.

2 PaBHOBeCHOE 1 HEPAaBHOBECHOE COCTOSIHUE KBAHTOBBIX CUCTEM, I1K-1.3.1
pentakcanusl.

3 CHoHTaHHOE U BRIHYXICHHOE U3Ty4YeHUE, KO3 pUimeHTh OIIK-1.V.1
OWHIITEHHA.

4 [TpUYUHBI YITUPSHUS CIICKTPATBHOM JTHHUH. I1K-1.3.1

5 CrpykTypHas cxema JAelCTBUs 1a3epa, yCUIEHUE B KBAHTOBOI OIIK-1.V.1
CHCTEME.

6 Crioco0bl co3maHusi ”HBEPCHON HACEJIEHHOCTH, MHOTOYPOBHEBBIE T1IK-1.3.1
CXEMBI HAKaYKH

7 Pe3oHaTopbl, OCHOBHBIC TIOHSATHSI. OIIK-1.V¥.1

8 Buasl pe3oHaTOPOB. IIK-1.3.1

9 Moy asiius JOOpOTHOCTH B JIa3epax OIIK-1.V.1

10 CHHXPOHH3AIHS MO/ B MHOTOYAaCTOTHOM Jia3epe I1K-1.3.1

11 He-Ne nasep, nuarpamma HakayKu, KOHCTPYKIIUS, TAPAMETPHI. OIIK-1.V.1

12 Jlazep Ha pyOuHe, 0COOCHHOCTH HAKaYKH, KOHCTPYKIIHS, IK-1.3.1
apaMeTpehl.

13 Jlazepusbie muoast (J1/]) Ha OMUHOYHOM CTPYKTYpE, HaKTOPHI OIIK-1.V.1
YBEJIMYCSHMsI IOPOTOBOT'0 TOKA

14 JII sa IT'C, npuHImn paboTsl, 0COOEHHOCTH, CTPYKTYpPa IIK-1.3.1
aKTHBHOTO BEIIECTBa

15 Xapakrepuctuku JIJI va JII'C OIIK-1.V¥.1

16 Opnnouacrotusie JIJ, IIK-1.3.1

17 CaeTom3Irydaromue TUobl, 0COOEHHOCTH, BUIBI, XapaKTEPUCTUKU OIIK-1.V.1

18 P-i-n horoauronsr (D). I1IK-1.3.1

19 Jlasunnsie @JI, HEAOCTATKH. OIIK-1.V.1

20 OcCHOBHBIE TTapaMeTPhl ¥ XapakTepucTrku O /I, I1K-1.3.1

21 Tymer poTonpreMHUKOB. OTHOLICHHE CUTHAJI/IITYM Ha BBIXOJIE OIIK-1.V.1
OIIL.

22 Onrtuueckue ycunurenu (OY). Knaccudukaiius, 0CHOBHBIE THITBI. IIK-1.3.1

23 [TapameTpsl u xapaktepuctuku OY. OIIK-1.V¥.1

24 OY na nerupoanHom OB: ¢yHKIIMOHAIBHAS CXEMa, AUarpaMMa [IK-1.3.1
HAKa4YK{, OCHOBHBIE TIApAMETPHI, TOCTOMHCTBA

[lepeuenp TeM [ KypcOBOTO MPOEKTUPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI

MpeJICTaBIeHbI B Ta0nuie 17.

Tabauna 17 — Ilepeyenb TeM Juisi KYpCOBOT'O MPOEKTUPOBAHMUSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

Ne n/n °
KYpCOBO# pabOThI

[TpumMepHbIii IepeyeHb TeM Ui KypCOBOTO IPOEKTUPOBAHUS/BITIOIHEHHS

Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO

BOHpOCLI AJId OpPOBCACHUSA HpOMC)KYTOqHOﬁ arreécCrallin B BHUAC TCCTUPOBAHUA

npeJcTaBiIeHbl B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii iepeueHb BOIIPOCOB JJIsi TECTOB

o Kon

Ne n/mt [IpumepHBIii IepeueHb BOIPOCOB ISl TECTOB

MHIMKATOpa
1 Buipl KBaHTOBBIX IEPEXOA0B, KX OCOOECHHOCTH. OIIK-1.V.1
2 CrioHTaHHOE M BBIHYKJIEHHOE U3JTyUYEHHUE, CBOMCTBA. I1K-1.3.1
3 Koaddurmentsr DiiHIITEITHA, CBA3H MEXY HUMHU U €€ CJICJICTBHSI OIIK-1.V¥.1
4 [IpyumnHEl yIIMpeHus CIeKTpaJbHON JJUHUU ONTHYECKOTO HCTOYHUKA, IK-1.3.1

OJIHOPOJIHOE M HEOJTHOPOAHOE YIIUPEHHUE.




&) [TosicHUTE MEXaHU3M YCUJICHUS B aKTUBHOM BELIECTBE OIIK-1.V.1

6 DyHKIIMOHAJIbHAS CXeMa W MIPUHIIMN ACHCTBHS J1a3epa. I1K-1.3.1

7 Tpex- ¥ 4eThIPEXypPOBHEBBIE CXEMbI HAKAYKH BCIIOMOI'aTEJIbHBIM OIIK-1.V.1
U3IYYEHHUEM, MOSICHUTh X CMBICIL.

8 UewMm onpenensercs MIMpUHA CIEKTPA JIazepa B OAHOYACTOTHOM IK-1.3.1
pexume?

9 UTo Takoe MpOCTpaHCTBEHHAs] KOTEPEHTHOCTh? OIIK-1.V¥.1

10 UT0 Takoe BpeMeHHasi KOT€PEHTHOCTH? I1K-1.3.1

11 Kak ocymecTBisieTcss MOy Isus JOOPOTHOCTH Jiazepa? OIIK-1.V.1

12 B kakux nazepax u npu Kakux ycJIoBHsX ITpoucxoaut cuuxponusanus | [1K-1.3.1
mon?

13 YCTpONCTBO M IPHUHIIKI ACHCTBHS J1a3epa Ha pyOuHe. OIIK-1.V¥.1

14 YcerporictBo u npuHiun aercteus He-Ne nasepa. I1K-1.3.1

15 Y CTpoICTBO U NPUHLIKII AEUCTBHUS MTOJIyIIPOBOJAHUKOBOTO romonasepa. | OIIK-1.V.1
OcCHOBHbIE HEJIOCTATKU

16 [Ipunuun nefcTBus a3epa Ha ABOMHON reTepoCTpyKType, ero IK-1.3.1
JIOCTOUHCTBA.

17 CtpyKTypa 1 KOHCTpyKLus Ja3zepHoro auoza (JIJ1) ¢ pezonaropom OIIK-1.V.1
dabpu-Ilepo.

18 MeTtopp! peanuzanuu ogHo4acToTHOTO JIJI. I1IK-1.3.1

19 [IpuHuMn neicTBUs U CTPYKTypa cBeronsayyarouiero auoaa (CUJ). OIIK-1.V.1
[ToBepxHocTHBIN U TOpueBOor CHU/IL.

20 Hapucyiite MOIyJISIIIMOHHYIO XapaKTEpUCTUKY U NTOSICHUTE IPUHIIUI IK-1.3.1
UMIYJIbCHOM MOJYJISILIMH B ITOJYIIPOBOJIHUKOBOM JIa3epe.

21 Kakumu pakropamu onpenensieTcsi CpeiHss JJIMHA BOJIHBI U BUJ OIIK-1.V.1
CIIEKTPAJIbHOM XapaKTEepUCTUKU MOJYIPOBOIHUKOBBIX U3IydaTenen

22 DHepreTuyeckas 1 4aCTOTHAsI MOy JIALIMOHHAS] XapaKTEPUCTUKU IK-1.3.1
HIOJIYIIPOBOIHUKOBBIX M3JTyyaTeseH.

23 B uem npuHnmnuanbHas pasHulia MEXAy CBETOU3IYYaAOIUMU OIIK-1.V.1
JMOJaMU U JIa3€PHBIMU

24 nuomaMu? I1K-1.3.1

25 CpaBHUTE OCHOBHBIE XapaKTEPUCTUKH CBETOM3IYYAIOIINX JUOJO0B U OIIK-1.V.1
JIa3€PHBIX TMOJIOB.

26 ChopmynupyiiTe TOCTOMHCTBA M HEAOCTATKU KaXJI0TO. ITK-1.3.1

27 [Touemy p-i-n poroaroasl 001a1at0T OONBIIMMK YyBCTBUTEIbHOCTRIO | OITK-1.V.1
1 OBICTPOACHCTBUEM 10 CPABHEHUIO C OOBIYHBIMU (hOTOAMO1aMU ?

28 OnuimmMre NpUHLIUI AEUCTBUS, HA30BUTE NPEUMYIIECTBA U I1K-1.3.1
Hegoctatku JIO/I.

29 ITouemy kpemuuesbie O/ He UCTTONB3YIOTCA B CIIEKTPAIIBHOM OIIK-1.V.1
muamasone 1,3 — 1,55 mxm?

30 Ha3zoBuTe NCTOUHUKH IIyMOB B (pOTONPHEMHOM ycTpoicTBe. KakoBa I1K-1.3.1
pUYHHA
BO3HUKHOBEHHs KBAaHTOBOTO IIyma?

31 Hanummmte hopmyity Uit OTHOIIEHHS CUTHAI\IIIYM Ha BBIXOJIE OIIK-1.V.1
(hOTONIPHEMHOI0 YCTPOUCTBA.

32 Kakwue Buapl ontuuecknx ycunuteneit (OY) Bel 3Haete? I1K-1.3.1

33 Onnmure npuHimn aevicreus OVY. Ilepeuncaute OCHOBHBIE OIIK-1.V.1
IapaMeTpBhl.

34 HazoBure ncrounuku mymoB B OV. ITK-1.3.1




35 Hapucyiite u nosicaute QyHKIMOHANBHYIO cxemy OV Ha OIIK-1.V.1
JIETUPOBAaHHOM BoJIOKHE. KakuM TpeOoBaHUAM I0IKEH
YJIOBJIETBOPSITh €70 UCTOYHUK HAKAuKU?

36 Hanwmure hopMyity Ui OTHOLICHHS CUTHAI\ITYM Ha BBIXOJIE IIK-1.3.1
(GOTONPUEMHOTO YCTPOUCTBA.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04YHON (HOpPMBI
00yueHus1, IpeIcTaBlIeHbI B Ta0mie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT
No i/t ITepedyeHb KOHTPOJBHBIX PaObOT
He npenycmorpeHo

10.4. Meroauueckue  Marepuaibl,  ONPEACHAIONIME  HPOIEIyphl  OLICHUBAHHS
UH/IMKAaTOpPOB, XapaKTepU3YIOIIMX d3Tanbl (OPMUPOBAHMS KOMIIETEHLHMH, COAEpKarcs B
JOKaJIbHBIX HOpMaTuBHbIX akrtax [VYAIIL, pernamMeHTUpYOIMX MOPSAOK U INPOUEAYPY
IPOBE/ICHUS TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluyi 00ydaromuxcs
I'VAIL

11. Meroaudeckue yKa3aHus Ui O0YJIArOIIUXCS TI0 OCBOSHUIO JUCIIUILTAHBI

11.1. Meroauueckue yKazaHus s OOyYarOIIMXCS 10 OCBOCHHIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3zHAa4Y€HUE JICKIIMOHHOTO Marepuaia — JOTHYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOE U SICHOE M3JI0KEHHE yueOHOTOo MaTepuraia. HazHaueHre COBpeMEHHOM JICKIIUK B paMKax
JUCIUIUIMHBI HE B TOM, 4YTOOBI TIOJYYUTh BCIO HHGPOPMAIUMIO O TEeME, a B OCBOCHUU
byHIaMEHTANBHBIX MPOOJIEM AUCHUIUIMHBI, METOJIOB HAYYHOTO TIIO3HAHUsS, HOBEUIINX
JOCTYDKCHUH Hay4yHOW MBICIH. B ydeOHOM mporiecce JICKIUs BBITOJIHSIET METOI0JI0THYECKYIO,
OpPTraHU3aAIMOHHYI0 U MHPOpMAIMOHHYIO (GyHKIMU. JIEKIHs pacKphIBaeT MOHATHHHBIN ammapat
KOHKPETHOM 00JIacTH 3HaHHsA, €€ IpoOJEMbI, JaeT IENbHOE MPEJCTaBICHUE O JUCIMIUIUHE,
MOKAa3bIBACT B3aUMOCBSI3b C APYTUMU JUCITUTUTHHAMM.

[InapupyeMble pe3YJIbTAThI IIPH OCBOCHUHU 00YVYAIOIIMMHCS JIEKIIMOHHOIO MaTeEPHAaa;

— MOJIyYEHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHHI, YPOBEHb KOTOPBIX
ONIPEAEISAETCS LIEJIEBOM YCTAaHOBKOM K Ka)0W KOHKPETHOU TEME;

— TIOMy4Y€HUE OIMbITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTeleM;

— pa3BuTHEe MpodecCHOHANBHO-IENOBBIX  KAauyecTB, JIOOBM K  TpeaMeTy |
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIIIJICHUSI.

— TIOSIBJIEHHE HEOOXOAMMOT0 HHTEpECa, HEOOXOAMMOTO JJISI CAMOCTOSITEIFHOM padOTHI;

— TIOJIyYeHHUE 3HaHUM O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKHU U O TIPOTHO3E
WX pa3BUTHUS Ha OIMMKANUIITNE TOBI;

— HAY4YUTHhCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACHATH TJIaBHBIE MBICTU U
MOJIOKEHUS, TPUXOAUTH K KOHKPETHBIM BBIBOJIaM, TTIOBTOPSITh UX B PA3IMYHBIX (POPMYITHUPOBKAX);

— TIOJy4YeHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMUHOB U TIOHSITHIA.

JIeKUMOHHBIA MaTepuall MOXET COMPOBOXKIATHCA JAEMOHCTpPAlMEel CIIAliIoB U
WCIIONIb30BaHMEM pa3aTOYHOTO MaTepuaja TMpH MPOBEIEHUU KOPOTKUX AHCKYcCHH 00
OCOOEHHOCTSX MPUMEHEHHS OT/ICTLHBIX TEMATHK 1O JUCITUTIIINHE.

CTpyKTypa IpeJoCTaBICHNS JEKIIMOHHOI'0 MaTepHaa:

- KBAaHTOBBIE TIEPEXO0/Ibl B aKTHBHOM BEIIIECTBE JIa3epa;

- ONITUYECKHE PE30HATOPDL;

- YCTIOBUSI YCWJICHHS M TE@HEpaIuy KoeOaHmii B KBAHTOBBIX CHCTEMaX;
- METOJIbI MOYJIALIMH JIA3EPHOTO U3ITYUYEHUSI.

- (poTompuemMHbIe yCTPOICTBA, TApaMETPhl U XaPAKTEPUCTUKH.




11.2. Meroauueckue ykazaHus sl 00y4arouIuxcs 1Mo Y4acTHIO B CEeMUHapax

OCHOBHOM 1IeNBIO U1l 00YYaroLEerocst ABIsSETCA CUCTeMaTH3alMsl U 00001eHe 3HaHUM
0 MW3ydaeMol Teme, paszzaeny, (QOpMHpPOBaHHUE YMEHHsS padOTaTh C JAONOJHUTEIbHBIMU
UCTOYHUKAMU HHGOpMAlUK, CONOCTaBIATh M CPAaBHUBAThb TOYKH 3PEHUS, KOHCIEKTHPOBATh
IIPOYMUTAHHOE, BBICKA3bIBaTh CBOI0 TOYKY 3peHUs M T.I. B cooTBercTBUM C Bexylleu
JUJIAaKTUYECKOM LIEIbI0 COAEPIKaHUEM CEMHHAPCKUX 3aHATUH SIBIAIOTCSA Y3JI0BblE, Hauboee
TPYAHbIE Ui NMOHMMAHHUS U YCBOCHHS TEMBI, pa3fesibl JUCHUIUIMHBEL Crenudukond aaHHON
(bopMBbl 3aHATHUI SABJISIETCS COBMECTHas padoTa MpernojaBaTelis U 00y4arouerocs HaJ peleHueM
MIOCTaBJICEHHOW MpPOOJEMBbI, a IMOWCK BEPHOIO OTBETAa CTPOUTCS HAa OCHOBE YEPEIOBAHUS
WHIVBUAYAJIBHON U KOJUIEKTUBHOU AESTEIBbHOCTH.

[Tpu mOArOTOBKE K CEMUHAPCKOMY 3aHATHIO I10 TEME ITPOCITYLIaHHOMN JIEKLIIMU HE00X0IUMO
03HAKOMUTBCS C IJIAHOM €ro IPOBEIEHUs, C IUTepaTypoil M HayYHbIMU MyOIMKALUAMU [0 TEME
CeMUHapa.

TpebGoBanusl K IPOBEACHUIO CEMUHAPOB

11.3. Meroauueckue ykazaHus s OOy4arolUXcs IO MPOXOXKICHHUIO MPAKTHUECKUX
3aHATHI

IIpakTHyeckoe 3aHATHE SBISETCA OAHOM W3 OCHOBHBIX (POpPM OpraHu3alMu y4eOHOro
Ipolecca, 3aKJI0Yaroasicsl B BHITOJHEHUN 00y4alOIUMUCS 110 PyKOBOJICTBOM IIpenofaBaTess
KOMILIEKCa Y4eOHbIX 3aJJaHUH C LENbI0 YCBOEHHMsS HAyYHO-TEOPETUYECKMX OCHOB Yy4yeOHOMH
JUCLUILIMHBL, IPUOOPETEHUS] YMEHNUN U HABBIKOB, OIbITa TBOPUECKOH 1€ATEIbHOCTH.

Lesbro NIpakTUYECKOTo 3aHATUS JUIsl 00yUaroIIerocs sBJIsSETCsl NPUBUTHE OOyYaIOLIMMCS
YMEHUI U HAaBBIKOB IIPAKTHYECKON IEATEIBbHOCTH 110 U3y4aeMOH JUCLMIUIAHE.

[Tnanupyemble pe3yabTaThl TP OCBOEHUH 00yUarOIIMMCs IPAKTUYECKUX 3aHATUI:

— 3aKpeluvieHue, yriyOleHue, pacIlUpeHue M JeTalu3alis 3HaHUW IpU pelleHUH
KOHKPETHBIX 337134,

— pa3BUTHE T[IO3HABATEIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJIQJICHME HOBBIMM METOJaMH M METOJAUKAaMU H3Y4YEeHHUsS KOHKPETHOM YydeOHOI
JUCLIUIINHBL,

— BBIpa0OTKAa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHUS] TOJTYYEHHBIX 3HAHWM JUIs
BBITIOJTHCHMS 33 TaHHI;

— ofecrieueHue palMOHAIBHOTO COYETAaHUs KOJUIEKTUBHOM M MHAMBHUAYAIbHON (QopMm
o0y4JeHusl.

TpebGoBaHust K MPOBEACHUIO NPAKTUYECKUX 3aHITUN
[IpakTueckue 3aHATUS TNPOBOJATCA B HHTEPAKTHUBHOW (QopMmMe B BHUAE TIPYNIOBBIX
JMCKYCCHH 110 TeMaM, IPeACTaBICHHBIM B Ta0nuie 5.

11.4. Metoauueckue yka3zaHus Uit 00y4aroIuXcs IO BBITTOIHEHUIO TA00PaTOPHBIX padoT

B xoze BbInosiHEeHUs 1a00paTopHbIX pabOT 00ydaromuUics JOKEH YIIIyOUTh U 3aKPENUTh
3HAHMSI, IPAKTUYECKUE HABBIKU, OBJIA/IETh COBPEMEHHON METOJMKON M TEXHUKON KCIIEPUMEHTA
B COOTBETCTBMM C KBAIM(PUKAUMOHHON XapaKTepUCTHKOM oOydaromerocs. BrinonHenue
71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-TIPAKTUYECKON, pacyeTHO-aHAIUTHYECKOM
4acTe! U KOHTPOJIBHBIX MEPONIPUSITHIA.

BrinonHenue 51ab0paTopHBIX paboOT 0O0yyaromuMCs SIBJISIETCS HEOTHEMJIEMOH YacThiO
W3YYEHUs] JUCLUIUIMHBI, ONpEeNesiseMol Y4YeOHBIM IUIAaHOM, M OTHOCHUTCA K CPEICTBaM,
00eCreynBaroIUM pelIeHUe CIIeIyIOIUX OCHOBHBIX 33/a4 00y4aroIerocs:

— INpHOOpeTeHrEe HABBIKOB UCCIIEAOBAHUS MTPOLIECCOB, SBICHUH U 00BbEKTOB, H3y4aeMbIX
B paMKax JaHHOW JUCIMILTUHBL,



— 3aKpeIUICHUE, Pa3BUTHC U JICTATU3AIlUS TEOPETHUYCCKHX 3HAHHM, TMOJIYYCHHBIX Ha
JICKITHSIX;

— MOJIyueHHE HOBOW MH(OPMAIHH 10 U3y4aeMO JIUCIIUILINHE,

— TpuOoOpeTeHHE HABBIKOB CAMOCTOSATEIBHON padOTHI ¢ JIa0opaTOPHBIM 000pyA0BaHUEM
U Ipudopamu.

3ajianue ¥ TpeboBaHus K IPOBEICHUIO J1a00paTOPHBIX PaboT

3ananue U TpeOOBaHUA K IPOBEACHUIO JIAOOPATOPHBIX paboT, CTPYKTypa U ¢popma oTyeTa
0 jabopaTopHbIX paboTax, TpeOoBaHHMIO K O(GOpPMIICHHIO OTueTa Mo JabopaTopHOl padore
c(hOpMyYIHPOBAHBI B METOAMYECKOM OCOOUU:

IIpecneneB JI.LH. OcHOBBI KBaHTOBOW JJIEKTPOHUKH. MeTOAMYECKHE YyKa3aHHUS K
BBITIOJTHEHUIO J1abopaTopHbIX padot, CI16. 'VAIL 2015 (anexkTpoHHbIe MaTepHalibl Kageapsr 23)

11.5. Meroauueckue ykazaHus JUIsi 0OyYarOUIMXCs M0 MPOXO0XKICHHIO CAMOCTOSITEIHLHON
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEILHOM pabOThI, 00yJaroUIuiicss BBINOIHAET paboTy IO
3aJJaHUI0 U TIPU METOJAMYECKOM PYKOBOJCTBE IpEroaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

Jiisa oOywarommxcsi 1Mo 3a04HOil (opMe 00ydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKJIIOUATh B c€0s1 KOHTPOJIbHYIO paboTy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENbHON paboThl, y oOywaromierocst (hopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE PabOUEro BpEMEHH, KOTOPOE MTO3BOJISIET UM pa3BUBaTh YMEHUS U
HAaBBIKM B YCBOCHHHM W CHCTEMAaTH3allMd MPHOOpPETAaeMbIX 3HAHUM, 00ecreyrBaeT BBICOKUUN
YPOBEHb YCHEBAa€MOCTH B TepuojJ OOydYeHHs, IOMOTaeT IIOJYYUTh HABBIKH TTOBBIIICHHS
pohecCHOHANBEHOTO YPOBHSL.

MetoauueckumMl ~ MaTepuaniaMM, — HalpaBIBSIIOIIMMH  CaMOCTOSATEIbHYIO  paloTy
00y4JarOIIUXCSSBISIOTCS:

—  yueOHO-METOAMYECKU MaTepHal Mo JUCIHUILINHE;

— METOJMYECKHE YKa3aHHsI 10 BBIMOJHEHUIO KOHTPOJIBHBIX PadoT (Ui 00ydaromuxcs
1o 3a049HOU (popme oOydeHHs).

11.6. MeToau4eckue yKa3zaHus U 00yUJaAIONTUXCS 110 MMPOXOKIACHHUIO TEKYIIIET0 KOHTPOJIS
yCIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTHM NPEIyCMaTpPUBAET KOHTPOJIb KayecTBAa 3HAHUU
00yyaroImuxcs, OCyLIECTBISEMOrO B TEUEHUE CEMEeCTpa C IIeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JTUCIUIUIAHBI.

11.7. Meroauyeckue ykazaHusi AJisi 0Oy4aroUIUXCsl MO MPOXO0XKICHHUIO MPOMEKYTOUHOM
aTTECTALlNH.

[IpomexyTouHas  artectanus  OOydYalOIIMXCS — MpeAycMaTpUBaeT  OICHUBAHHE
IPOMEXKYTOUHBIX U OKOHYATENIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuiiHe. OHa BKIIIOYAeT B
cedst:

— auddepeHunupoBaHHbIl 3auyeT — 3T0 ¢GopMa OLEHKHM 3HAHWM, NOJyYEeHHBIX
00yyaromuMcs MpU U3YYEHUHU TUCIMILIMHBI, TPU BBIOJTHEHUN KYpPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4HO-HCCIIEA0BATENbCKUX PA0OT U MPOXOKICHUH NMPAKTUK C aTTECTAIIMOHHON OIIEHKOM
«OTJIIMYHO», «XOPOILIO0», KyI0BIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIBHON.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

Jlata BHECeHUs
W3MCHEHHH U
JIOTIOTHECHUH.

IToamnuce
BHECIIIETO
M3MCHCHUA

CopaeprxaHue U3MEHEHUH U JOTIOJTHEHUI

JlaTa 1 Ne

IIPOTOKOJIA
3ace1aHusl
Kadeaps

Iloanuce
3aB.
Kadeapoit




