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AHHOTaNINA

Hucuumumaa «OCHOBBI KBAaHTOBOH 3JIGKTPOHUKH» BXOJUT B  00pa3oBaTEIbHYIO
IporpaMMy BbICIIEr0 00pa3oBaHUs — NPOrpaMMy OakajlaBpHara 110 HaIPaBICHUIO MOJArOTOBKH/
CIEIUAIBHOCTH 12.03.05 «Jlazepnas TEXHHUKA u Ja3epHble TEXHOJIOT U
HalpaBJIeHHOCTH/Crieuanu3anuu «JlazepHasi TeXHUKA U JIa3epHbIC TEXHOJIOTHW». JucuuminHa
peanu3zyercs kKagenpoit «Ne23».

JlucuuiuinHa HaiesleHa Ha () OpMHUPOBAHKE Y BBIITYCKHHUKA CIIETYIOIUX KOMIIETEHIIWN:

OIIK-1 «CnocoOeH NpUMEHATh €CTECTBEHHOHAy4YHbIE M OOIIEMH)KEHEpHBIE 3HAHUS,
METO/Ibl MATEeMaTUYECKOI0 aHaJIN3a U MOJAEIUPOBAHUS B MHXXEHEPHOM NesATeIbHOCTH, CBA3aHHON
C IPOEKTUPOBAHNEM, KOHCTPYUPOBAHUEM U TEXHOJIOTMSIMU IIPOU3BOJICTBA JIA3EPHOIN TEXHUKI

I1IK-1 «CnocobeH k pa3paboTKe TEXHOJIOIMYECKHX IPOLIECCOB M3TOTOBJICHHS THUIIOBBIX
y3JI0B U JieTajiell JIa3epHOU TEXHUKH, JJA3€PHBIX ONTHUKO-3JIEKTPOHHBIX IPUOOPOB U CUCTEMY

ConepxaHue IUCHMIUIMHBI OXBAaThIBAET KPYI BOIIPOCOB, CBSI3aHHBIX C H3YyYCHHEM
(¢U3NYEeCKUX OCHOB, TPHHLMUIIOB JCHCTBHS, XapaKTEPUCTUK W MapaMETPOB BaKHEHUIINX
KBAHTOBBIX IPUOOPOB M YCTPOMCTB, KOTOpPblE HAXOAAT NPHMEHEHHE B JIA3€PHOM TEXHUKE U
TexHoJorusaX. K HMX 4ucily OTHOCATCS KBAaHTOBBIE T€HEPATOPbl U YCUIMTENIH, MOAYJSTOPbI
ONTUYECKOT0 M3JIyueHHsl, (OTOANO/bl U MPOUYHE KBAHTOBBIE MPUOOPHL. B pe3ynbraTe n3ydeHus
HACTOALIEH IUCUUIUIMHBI CTYAEHTHI MOJIy4aT 3HaHUS, UMEIOIIME HE TOJBKO CaMOCTOSITEIbHOE
3HA4YeHUe, HO U SABJSIOIMEcs (QyHAAMEHTOM I M3Y4EHUs psijia NOCIEeIYIOMUX CHEeHaIbHbIX
JVCIIUATUIAH, a TAaK)Ke MPAKTUYECKON paObOTHI CIIEHUAIMCTOB B O0JIACTH Ja3ePHBIX TEXHOJIOTHH.

[IpenonaBanue IUCUMIUIMHBI IpeAyCcMaTpUBaeT clefyrouue (GopMbl OpraHu3aluu
yuyeOHOro  mporecca: Jekyuu, JaabopamopHvle  pabomel,  NpPAKMUYECKUe  3AHAMUA,
camocmosamenvhas paboma cmyoeHma, KOHCYTbMayuu.

[IporpaMMoil IUCHUIUIMHBI TPESYyCMOTPEHbI CIEAYIOIIUE BUABI KOHTPOJISA: TEKYIIMH
KOHTPOJIb yCIIEBAEMOCTH, MPOMEXKYTOUHAs aTTecTanus B popme 1updepeHInpoBaHHOIO 3a4eTa
(5 cemectp).

OOwiast Tpy10EMKOCTh OCBOEHMS JUCLUIUIMHBI COCTABISAET 2 3aYETHBIX €IUHUIBI, 72
yaca.

SI3pIK 00y4EHUS 10 TUCHUIIIMHE KPYCCKUN»



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE
1.1. Ilenu npenopaBaHusl JUCHUTUIUHBI

OO0ecnieyeHre MOATOTOBKH CTYJCHTOB B O0JIACTH OCHOB KBAaHTOBOW AJICKTPOHHMKH, & UMEHHO B
BONpocax (yHKIIMOHUPOBAHMSI KBAHTOBBIX ONTUYECKUX YCHIIUTENICH U T€HEPAaTOPOB, YCTPOUCTB
MOAYJISIIAA  ONTHYECKOTO HW3JIyYeHHUsS, (POTONPHEMHBIX YCTPOWCTB, KOTOPBIE MOTYT OBITh
MCII0JIb30BAHbI B J1a3€PHOM TEXHUKE U JIA3€PHBIX TeXHOJOTUsAX. OCHOBHOM 3a/ja4ueil TUCIIUTUIMHBI
SBJISICTCS. M3y4deHHE (U3MUECKHX OCHOB (YHKIIMOHHWPOBAHUS TAaKUX IPHOOPOB, a TaKKE HX
BO3MOKHOCTEHN U IIPUMECHEHUM.

1.2. JlucumninHa BXOAUT B COCTaB 00s3aTeIbHON YacTU 00pa30BaTeIbHOM MPOrpaMMBI
BEICcIIero oopazosanus (naiee — OIT BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHUS 110 AUCLHUILUINHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare M3ydeHus AUCLMILIMHBI 0OydYaroluiics AOKEH o0jaiaTh CielyHOLUMU
KOMIIETEHIIMSIMU HJTM UX YacTsAMU. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmunua 1 — [lepeyeHb KOMIETEHIIMHA U HHINKATOPOB MX JOCTHIKCHHS

Kareropus (rpymnmna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpa
KOMIIETCHIIUH KOMIIETCHIIMHU JOCTHKEHHS] KOMIIETEHIIMU
OIIK-1 Cnocoben
IIPUMEHSITD
€CTECTBEHHOHAYYHbIE

U O0ILEMH)KEHEPHBIE
3HAHUS, METObI
MaTeMaTH4eCKOro
aHajau3a u OIIK-1.Y.1 ymeTb npuMeHATh 3HaHUS
OobwuenpodeccuoHanbHbIe | MOJICIUPOBAHUS B €CTECTBEHHBIX HayK U OOILEUH)KEHEPHBIE
KOMIIETEHIIUU MHXEHEPHOU 3HAHUS B HHKEHEPHOU JIEATEIILHOCTH U
NeSITeIbHOCTH, IIPAaKTUKE

CBSI3aHHOM C
IIPOEKTUPOBAHHUEM,
KOHCTPYUPOBAaHUEM U
TEXHOJIOTHUSIMU
IIPOU3BOJICTBA
J1a3€pHON TEXHUKH

[1K-1 CrocobeH k

pa3paboTke

TEXHOJIOTHYECKUX

[IPOIIECCOB [1K-1.3.1 3HaTh NpUHLIMIIBI TOCTPOEHUS U
P COCTaB JIa3€PHBIX NPUOOPOB, CHCTEM;

W3TOTOBJICHUS

HpO(i)eCCI/IOHaJ'ILHI)Ie MaTCpHraJIbl U TEXHOJIOTHUU, UCITOJIB3YCMbIC
THUIIOBBIX Y3JIOB U o
KOMIICTCHIIN N o o JJI1 U3TOTOBJICHUA JIa3CPHOU TCXHHUKHU,
ACTAJICHU JIa3CPHOU o
MCETOJbI pa6OTLI C HAYYHO-TCXHUYCCKOU

TEXTHII, JASCPHPIX | 1 irepar ol u uHpopmaruein
OINTHUKO- patyp p

AIIEKTPOHHBIX
prOOpPOB U CUCTEM

2. Mecrto mucuummuHbl B cTpyktype OI1
JucuumimHa MOKeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YyYECHUH CIEAYIOIUX JUCIUTUIAH:
— «Maremaruka-1 (agaguTHYECKas TeOMETPHS U JIMHENHAs anredpa»,
— « PagmoTexHMUECKMECTMUCUTHAIIBIY,
— «Dusukay.




3HaHI/I$I, IMOJIYYCHHBIC IIpH HU3YYCHUU MaTcpuajia HaHHOfI JUCHUIIIIMHBI, UMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUC, TaAK U UCIIOJIB3YIOTCA ITPU U3YUCHUHN APYTUX OUCHHUILINH!

— « OCHOBBI TCOPUH OIITUYCCKUX CUTHAJIOB>,

— K OHTO-BJ’IGKTDOHHHC HDI/I6ODI)I U CUCTCMBI»,

- ((HpI/IKJ'IaI[HaH OIITHKA».

3. O0beM U TPYJO0EMKOCTb JUCIUTUTHHBI
JHannaple 00 o0meM oO0beMe TUCIUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYA0EMKOCTH TI0 CEMeCTpaM) MpeACTaBICHbI B
Tabnuie 2.

Tabmuna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILIINHBI

TpynoemMKoCTh 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne5
1 2 3
Oowan mpyooemKocmo OUCHUUNIUHDL, 2/ 72 2/ 72
3E/ (1ac)
U3 Hux uacoe npakmuueckoii n002Z0MO6KU 17 17
AyoumopHhuie 3anamus, BCETo vac. ol ol
B TOM YHCIIC:
nexuuu (JI), (gac) 17 17
npakTuueckue/cemunapckue 3anstus  (I13), 17 17
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoi nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (dac) 21 21
Buo npomescymounon ammecmayuu:. 3ader, | Judad.
audd. 3auer, sx3amen (3ager, Audd. 3a4, Dk3.) 3au., M. sau.,

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTAHBI MO pa3JeiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIINHBI U UX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI JUCLIMILIAHBI J’I(e;c;v)m H(iécc)g) (IJIE::) K(I;ZIC%P CP (uac)
Cemectp 5

Paszpgen 1.

Tema 1.1. 2 2 2 3

Tema 1.2. 3 3 3 4

Tema 1.3. 3 3 3 4

Pasnen 2.

Tema 2.1. 3 3 3 3

Tema 2.2. 3 3 3 3

Tema 2.3 3 3 3 4

Hroro B cemectpe: 17 17 17 21
HUroro 17 17 17 0 21




o0y4JarImuMucs

[IpakTnueckas

MMOATOTOBKA
ONpeIeTICHHBIX

3aKJII0YacTCs B
TPYIOBBIX

BBITTOJTHCHUH
Oymymieit

HEMOCPEICTBEHHOM
(GyHKIMHA,  CBS3aHHBIX  C

pohecCuoHaNBHOM NesTeNbHOCTDIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3ieiioB M TeM JICKIIMOHHBIX 3aHITHI IIPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — Coneprkanue pa3JesioB U TeM JEKIMOHHOTO UK

Howmep paznena

HaszBanue u conep:xanue pas3iesioB U TEM JICKLIMOHHBIX 3aHATHI

1

dusnueckue OCHOBbI KBAHTOBBIX IPUOOPOB YCUIIEHUS U
reHepaluy ONTHYECKOrO U3TyYEeHUs

1.1 Bubl KBaHTOBBIX TIEPEX010B, KOI(PPHUIIMEHTH DHUHINTEHHA,
MHBEPCHAsI HACEJIEHHOCTb, IHIMPUHA CIEKTPAJIbHOMN JIMHUU
MOTJIOLIEHUS] aKTUBHOT'O BELLIECTBA

1.2 Ontuueckue pe3oHaTOphl, CXEMBbI, CIIEKTPAJIbHbBIE
XapaKTepUCTHUKH, IEPECTPAUBAEMBbIE PE3OHATOPbI

1.3 YcnoBus ycuneHus U reHepauu KojieOaHuii B KBAHTOBBIX
cucreMax. Moaynsnus J1a3epHOro U3JI1y4eHust

Marepuasnsl HOIyIPOBOJIHIUKOBON ONTOIEKTPOHUKH,
HOJIYTIPOBOIHUKOBBIE HICTOUHUKHU U IPUEMHHUKH ONTHYECKOTO
U3ITy4eHus

2.1 I'azoBble na3epsl. TBepaOTEIbHBIE Ta3€PhI

2.2 BecnomorarenbHOE U3JTyuYeHUE HaKauKU B CUCTEMAxX ¢
MHOTUMU YPOBHSIMH 3HEPTUU

2.3 [1onynpoBOJHUKOBBIE JIa3€pPbl

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHI U UX TPYTOEMKOCTh ITPUBEICHBI B TAOJHIIC 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYTOCMKOCTb

M3 Hux Ne
Ne | Temsl npaktuyeckux | PopMbl MpakTHUECKUX | TpymaoeMKOCTh, |MPaKTUYECKOH |pasiena
n/m 3aHATUN 3aHATUN (gac) MIOATOTOBKH, | AUCIUI
(gac) JIUHBI
Cemectp 5
1 Pacnpoctpanenne WHuTepakTuBHAsA 2 1
ONITUYECKUX ITyYKOB ¢dopma rpymmoBas
B U30TPOIIHOM cpefie JICKYCCHSI
2 CrnektpanbHble WHuTepakTuBHAsA 2 2
XapaKTEPUCTHKU ¢dopma rpymmoBas
aKTUBHOM Cpebl JICKYCCHS
Ja3epa
3 | Buasl u ocobeHHOCTH WNHurepakTuBHas 2 1
ONITUYECKHUX dbopma rpymmoBas
PE30HATOPOB JICKYCCHSI
4 Tunsl HaKayky B WnTepakTuBHAsA 2 2
Ja3epax u ¢dopma rpynmnoBas
YCHITUTEIISIX JICKYCCHSI
5 Jlazepsl c WHuTepakTuBHAs 2 1




MOIYJISIIIHEH dbopma rpymnmoBas
TOOpPOTHOCTH U JTUCKYCCHUS
CUHXPOHHU3ALHUEN MOJL
6 | [lomynpoBOIHUKOBBIC WNHTepakTuBHas 2 2
nazepsl. Dopma ¢dopma rpymmoBas
my4dKa JIMCKYCCHUS
7 OpHovacToTHBIE WNHuTepakTuBHAsA 2 2
na3epsl dbopma rpymnmnosas
JIICKYCCHS
8 RGB nazepsi WNHTepakTuBHas 3 2
¢dopma rpynmnoBas
JIMCKYCCHUS
Bcero 17
4.4, JlabopaTopHbIC 3aHATHS
Tewmbl TabopaTOPHBIX 3aHATHH U UX TPYJAOEMKOCTh PUBEACHBI B Ta0OHIIC .
Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJIOEMKOCTh
N3 Hux Ne
Ne HaumeHoBanue 1a60paTopHbIX padot TpyaoeMKoCTh, | MpakTUUYECKOH | pa3nena
/11 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 5
1 HccnenoBanue renuii-HEOHOBOTO JIazepa 4 1
2 HccenenoBanue norynpoBOJHUKOBBIX 4 2
y3JIyyaresen
3 HccnenoBanue akyCcTOONTHYECKOTO 4 1
MOJIYJIATOPA Ja3€PHOTO U3ITyUEHUS
4 | ViccnemoBaHue MoiaynpoOBOJHUKOBBIX JIA3€POB 5 2
Bcero 17

4.5. BrInonHeHne KypcoBOTo NpoeKTa/ KypcoBoil paboThl

Y4eOHbIM MJIaHOM HE PEAYCMOTPEHO

4.6. CamocrodTenbHas paboTa 00y4aroUXcs
Buasl camocTosiTenbHON paboThI M €€ TPYI0EMKOCTh IMPUBEICHBI B Ta0IUIIe /.

Tabnuna 7 — Buabsl camocTosTenbHON paboThl M €€ TPYA0EMKOCTh

. Bcero, | Cemectp S,
Bun camocrositensHOM paboThI
qac qac
1 2 3
N3yuenne TeopeTuyecKoro Marepuaia 15 15

qucturaHbl (TO)

KypcoBoe npoextuposanue (KII, KP)

PacuetHo-rpaduueckue 3ananus (PI'3)

Brinonnenue pedepara (P)




[ToaroroBka K TEKyiemy KOHTPOIIIO
ycneBaemoctu (TKY)

Homamnee 3aganue ([13)

KonTtposbabIe paboThl 3a09HuKOB (KP3)

IToaroroBka K MpOMeEXyTOYHOMU
arrectaruu (I1A)

Bcero: 21 21

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOoThI 00yUYaIOMKXCS [0 JUCHUIUTHHE (MOJTYJIIIO)
Y4eOHO-METOIUYEeCKAE MaTepHaIbl Ui CAMOCTOSTEILHON PadOThl OOYYAIOLIMXCS yKa3aHbl B
IL.11. pa3aenoB 6-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX N3AHUN
IlepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/1aHUI NpHUBeeH B Tabaule 8.
Tabmuua 8— [lepeyeHp MevyaTHBIX U JIEKTPOHHBIX YUEOHBIX H3TaHUN

KommuecTBo 9K3eMILTSIPOB B
Iudp/
bubnuorpaduyeckas ccpuika Oubmoreke
URL anpec
(KpOMeE 2JIEKTPOHHBIX IK3EMILISPOB)

681.08 5I- | M. Snr. OnTHka 1 Ja3epsl, BKIOYAs 7
60 BOJIOKOHHYIO ONTHUKY H ONITUYECKHE

BOoTHOBOIBI. [lep. ¢ anri. - M.: Mup. - 2005. -

544c.
621.373 K- | I'.JI. Kucenes. KBanToBast u onTuieckas 12
44 annekrponuka, CI16, Jlans, 2011, 306 c.
530.1 I1-18 | ITapmakoB A.H. BBenenue B KBaHTOBYIO 5

¢uzuky, CIIO, Jlans, 2010, 352 c.

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHHUKAIIMOHHOH ceTn «HTepHeT»
Ilepeuenn JJIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOpPMaIMOHHO-
TEJIEeKOMMYHUKAalIMOHHON ceTtn «VHTepHeT», HEOOXOAMMBIX JJii OCBOCHHUS JUCLUILINHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMAMOHHO-
TEJICKOMMYHHUKAIMOHHOU ceTr «VHTepHeT»

URL anpec HaumenoBanue
http://e.lanbook.com/books Hoctyn B OBC «JlaHb» ocymecTBIseTCs MO JOTOBOPY
No 695-7 ot

30.11.2011
http://lib.aanet.ru/ JlocTym K 35eKTpoHHBIM pecypcam ['VATI

(aBTOpH3AIUS IO
HOMEpY YUTATEIbCKOro OueTa)

https://guap.ru/guap/standart/pravilal.r | ITpaBuia opopMICHHS TEKCTOBBIX JOKYMEHTOB IO
I'OCT 7.32-20

http://regstands.guap.ru/db/docs/7.32 I'OCT 7.32-2001. Otyet o HAy4HO-
HCCIIeIOBATENLCKOM padoTe.

[Tpumepsr 6ubnuorpadpuueckoro onucanus no 'OCT
http://guap.ru/guap/standart/prim.doc 7.1-200




https://kaf70.mephi.ru/content/public/ H.B. Kpsios. JIekiiuu o KBaHTOBOM 3JEKTPOHUKE
uploads/files/pdf/karlov.pdf

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenbp mporpaMMHOr0 o0OECHeueHUs, HCIOJIb3YEeMOT0 MpPH OCYLIECTBICHUU
00pa30BaTeNILHOrO Mpoliecca M0 AUCLHUIIUHE.
[lepedyeHp UCIONB3yEeMOTro MPOrPaMMHOT0 obecrieueHus npeacrasieH B Taduuie 10.

Tabmuna 10— [lepeuens nporpaMmMHOro obecredeHus

Ne /1 HaumenoBanue

He npenycmorpeno

8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3YEMBIX npH
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIPABOUHBIX CUCTEM

Ne i/t HanmenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIICCTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPECTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHalibHO-TEXHUYECKON 6a3bl

Ne HanmMmeHoBaHUE COCTaBHOM YacTh Howmep aynutopun
n/n MaTepHATbHO-TEXHUYECKOU 0a3bl (1pu HEOOXOAMMOCTH)
1 | JlekunoHHas ayAUTOPUS 51-06-03, yn. bonpas
Mopckas, 1. 67, mut. A
2 | CneumanmusupoBaHHas Jaboparopus «JIa3epHO TEXHUKHU U 51-06-03, yi1. bonbmas
JIa3€PHBIX TEXHOJIOTHI» MopCKag’ o. 67, mut. A

10. OueHo4HBIE CpeICTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CoctaB OIIEHOYHBIX CPEACTBAJISI MPOBEIACHHS TMPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEICTB JJIsl MPOBEACHUSI MPOMEKYTOYHON aTTecTalluu

Bua npoMexyTo4yHOI arrecTanyuu [IepedyeHp OLICHOUYHBIX CPEACTB
Crnncok BONpocos;
JuddepeHnpoBaHHbIN 3a4ET TecTsr;
3agaun.

10.2. B kayecTBe KpUTEpUEB OIECHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI OOYYalONIMMHCS TPUMEHSETCST 5S-0ajuibHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET HCIOIb30BaThCs
100-6amnpHast ~ mIKaa ~ MOXIYJIbHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
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Ta6mmma 14 —Kpurepun orieHkn ypoBHs chOPMHUPOBAHHOCTH KOMITETCHITHIA

Or11eHKa KOMITETEHITUN

5-0ayuipHad IIKaia

XapakTtepucTuka chopMUPOBAHHBIX KOMIIETEHIUIA

COTIIMYHO»
Ga4YTCHO»

OOyuarommiics:

— TJIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIA MaTepra;

— YBEPEHHO, JIOTUYHO, MTOCJICIOBATEILHO  TPAMOTHO €TI0 U3JIaraeT;

— ONMUPAsICh HAa 3HAHWUS OCHOBHOM W JIONMOJIHUTEIBHOW JIUTEpaTyphl,
TECHO CBSI3bIBAET YCBOCHHBIC HAYYHbBIC MOJOXKEHHS C MPAKTUYECKOU
JeATEILHOCTHIO HAIIPaBJICHUS;

— yMesi0 000CHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMbIC UM HJICH,

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— CBOOOJIHO BJIAJICET CUCTEMOM CIIeIIUaTH3UPOBAHHBIX TTOHSTHH.

— nmpaBmIbHO BeIIOJHUI OT 90% 10 100% TecToBBIX 3aMaHui .

«XOpOoLIO»
<Ga4YTCHO»

OO0yuaromuiics:

— TBEPJI0 YCBOWJI MPOTPaMMHBIA MaTepHall, IPaMOTHO H, TI0 CYIIECTBY,
W3JIaraeT ero, ONnupasiCh Ha 3HAHUS OCHOBHOU JIUTEPATYPHI;

— HE JIOMYCKAeT CYNMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOW JCSITEIBHOCTHIO
HaIPaBJICHUS;

— apTYMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIIEHHS;

— BJIaJICET CHCTEMOM CIIeMaIM3uPOBAHHbIX TTOHITHH.

— npaBWIIBHO BEIMOIHWI OT 70% 10 89% TecTOBBIX 3aaHuii .

«Y/IOBJICTBOPUTEITLHO
«3AYTCHO»

— o0yyarouuiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIN MaTepual,
[0 CYLIECTBY, M3JIaraeT €ro, ONMpasch Ha 3HAHUS TOJHKO OCHOBHOMU
JIUTEpaTyphl;

— JIOMYCKaeT HeCYIECTBEHHbIC OIIMOKN U HETOUHOCTH;

— HCTIBITBIBAET 3aTPYAHEHHUS] B NPAKTUYECKOM IMPUMEHEHHHM 3HAHHM
HAINpaBJICHUS,

— cnabo apryMeHTUPYET HayUHBIE MOJIOKEHHUS;

— 3aTpyAHseTCs B (OPMYIMPOBAHUU BBIBOJOB U 0000IIIECHUI;

— YaCTUYHO BJIAJICET CUCTEMOM CIIELIMATTM3UPOBAHHBIX MOHITHH.

— MPaBWIHHO BHIOIHWI OT 51% 110 69% TecTOBBIX 3aaHui .

«HEYJIOBJICTBOPUTEITHHO»
«HE 32UTCHO»

— o0yyarouuiicss He YCBOWJI 3HAYUTENBHOM YacTH MPOTPaAMMHOIO
MaTepuana,

— JIONMyCKaeT  CYIICCTBCHHBIE OIMMUOKM W  HETOYHOCTH  TIPH
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HAIPaBIICHUH;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;

— HEe MOKET apryMEHTUPOBATh HAy4HBIE TTOTOKECHHS;

— He pOopMyIHUpPYET BHIBOJAOB U 000OLICHHIA.

— IIPaBUJIGHO BBINOIHII MeHee 51% TeCTOBHIX 3aIaHUH .

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bompocs (3agaun) asns 9K3aMeHa mpeIcTaBiIeHbl B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ko
Ne n/n Ilepeuenb BonpocoB (3a7au) i FK3aMeHa A
WHANKATOpa
Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO
Bompocsr (3amaun) aiis 3ageta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.
Tabmuua 16 — Borpocs! (3a1aun) ais 3aueta / qudd. 3auera
Ko
Ne mi/mm [Tepeuens BonpocoB (3a1au) myist 3adeta / nudd. 3auera A
WHAMKATOpa
1 Crioco0bI co3/1aHNsI MHBEPCHOW HACEIICHHOCTH, MHOTOYPOBHEBBIE OIIK-1.V¥.1
CXEMbI HaKQuKH




Jlazep Ha pyOuHE, OCOOCHHOCTH HaKauyKH, KOHCTPYKLUS, TapaMETPHI.

RGB nazepsl

XUMHYECKHUE J1a3ephl

["ayccoBbl myukH

OO WIN

Crnioco0rl co3aHKsI THBEPCHOM HACEIEHHOCTH, MHOTOYPOBHEBBIE
CXEMbI HAaKauKH

7 DOHepreTUYecKre COCTOSHUSL KBAHTOBBIX CHCTEM, KBAHTOBBIE TIEPEXO/IBL.

8 Pe3oHaTopbl, OCHOBHBIE MOHSTHSI.

9 Jlazepubie nuozs! (JIJ1) Ha oMMHOYHOM CTPYKTYypE, (haKTOPbI
YBEJIUYEHUS] IOPOTOBOTO TOKA

10 BcrnomorarenbHoe W3yYeHHE HAKauKu

11 Xapakrepuctuku JIJI Ha IT'C

12 HeycroitunBbie pe30HATOPHI

[K-1.3.1

B TaOauIe 17.
Tabnuna 17 — Ilepeyerb TeM Ui BHIIOJHEHUS! KYPCOBOTO MPOEKTA / KYPCOBOM pabOThI

[lepeuens Tem Il BHITOJHEHUS! KypCOBOTO MPOEKTa/ KypcoBOil pabOThl MpeCcTaBIICHBI

No 11/n1 [TpumepHBIii TepedeHb TeM TS BBITOJIHEHUS KYPCOBOTO IMPOCKTa/ KypCOBOM
- paboTHI
Y4eOHbBIM IUIAHOM HE MPEAYCMOTPEHO
Bonpockl s TpoBeneHHS MPOMEXKYTOYHOM aTTeCTallMd B BHIE TECTHPOBAHUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabnuua 18 — [IpumepHbIi TepeueHb BOIIPOCOB ISl TECTOB

y Koz
Ne /i IIpuMepHBIii IepeYeHpb BOIIPOCOB ISl TECTOB
UHAMKATOpa
1 Buapl KBaHTOBBIX NIEPEXOA0B, X OCOOCHHOCTH. TIK-1.3.1
a) U3JIy4YaTeIbHbI;
0) Oe3u3myUYaTeNbHBbII;
B) BCE BBILIETIEPEUYHCIICHHBIE;
I') HU OJIMH U3 BBILIETIEPEUNCICHHBIX.
2 J1oOpOTHOCTh 0OBEMHOTO PE30HATOPA BHIIIE JOOPOTHOCTH OMTHYECKOTO
pe3onaropa?
a) na;
0) HeT.
3 Kaxue norepu onTuyeckoro pe3oHaTopa Ha3bIBatOT MMOJIE3HBIMU:
a) Ha U3JTyYeHUH;
0) B aKTHUBHOM BEIIIECTBE.
4 OnTryeckuil pe3oHaTop — 310!
a) MHOTOMO/IOBBIIf;
0) OJTHOMO/TOBBII.
5 KBaHTOBBII reHepaTop ¢ ONTUYECKON HAaKauYKOM 10 ABYXYPOBHEBOU
cxeme paboTaTh:
a) MOXET;
0) HE MOXET.
6 CBer najaer Ha MOBEPXHOCTh HATpus, paboTa Bbixoja GoroanekrponoB | OIIK-1.V.1

KoToporo paBHa 2,113B. HaiiTu MakcumanbHbIE CKOPOCTH
(hOTOANEKTPOHOB, €CIIH UTMHBI BOJH MAJIA0IIET0 CBETa MPUHUMAIOT
3aJIaHHBIC 3HAYCHUS.

a) B ynprpaduoneroBoi obnactu crekrpa (A=330 u 250 am);




0) xenrtoro ceera (A=589 um);
B) KpacHOro cBeta (A=644 um).

7 Kaxkoe u3 cioBocoyeTaHUM HE TOXKIECTBEHHO TEPMUHY «BBIHYKICHHBIN
nepexony:

a) MHOYLIMPOBAaHHbBIN NIEPEXO/;

0) CTUMYJIMPOBAHHBIN MTEPEXOI;

B) peAyLIMPOBaHHBIN NEPEXO/I.

8 VYimpeHue CrieKTpaibHON JIMHUY 32 CYET CTOJIKHOBEHHH - 3TO:
a) OJTHOPOJHOE YIIUPEHHUE;
0) HEOTHOPOAHOE YIITUPEHHE,

9 BuauMblil y9acTOK ONTUYECKOTO TUana3oHa BKIIOYAET AJIMHBI BOJTH:
a) oT 2 1o 50 MKM

0) ot 10 10 350 HM

B) oT 0,38 10,78 MKM

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
00ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabnuna 19 — IlepeyeHb KOHTPOJIBHBIX PAOOT

Ne /i [TepeyeHb KOHTPOJIBHBIX PaOOT

He npenycmoTtpeno

10.4. Meroguueckue  Marepuanbl,  ONPEACISAIONIME  HPOIEIYyphl  OICHUBAHUS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOpPMUPOBAHMS KOMIIETEHLHMH, COAEpKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akrtax [VYAIIL, peraMeHTUpPYOIUX MOPSIAOK U IHPOLEAYypYy
IPOBE/ICHUS TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluyu 00ydyaromuxcs
I'VAIL

11. Meroanueckue yKazaHus JUisi 00y4aroIIuXcs 0 OCBOCHUIO JTUCITUIIAHBI

11.1. MeTtoauueckre yKa3zaHus [N OOYYArOMIMXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE HW3JIOKEeHWEe ydeOHoro marepuana. HasHaueHWe COBPEMEHHOU JICKITUH B
paMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO MO TeME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TPOOJIEM JUCIHIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIINX
JOCTHIKEHUI HaydyHOW MbICTU. B yueOHOM mporiecce JEeKIUsl BBITOIHAET METOAO0JIOTHYECKYIO,
OpTaHW3AIMOHHYI0 U WHPOpMAIMOHHYI0 (QyHKIMU. JIEKIus pacKkphiBaeT MOHATHHHBIN ammapat
KOHKpETHON oO0jacTu 3HaHUA, €€ MpoOJeMBbl, JaeT IeIbHOE MPEJCTaBICHHE O NUCIUIUIMHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JUCIUTLTTHAMH.

[TnaHupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YUYAOIUMHUCS JICKIIMOHHOTO MaTepraa;

— TIONyYeHUE COBPEMEHHBIX, IEJIOCTHBIX, B3aHMOCBA3aHHBIX 3HAHUH, YpPOBEHBb
KOTOPBIX OINPEIEISIETCS LEIEBOM YCTAHOBKON K KaK/10M KOHKPETHOU TEME;

— TIOJy4eHHE OIBITa TBOPUYECKOW pabOTHI COBMECTHO C IPEIIOJ1aBaTEIICM;

— pa3BuTHE TNPO(PEeCCHOHATBHO-IEIOBBIX  KAadecTB, JIIOOBH K  TPEeaMETy |
CaMOCTOSITEILHOTO TBOPUYECKOT'O MBIIITICHHS.

— TOsBIIEHHE HEOOXOAMMOr0 HHTEpeca, HEOOXOAUMOTO /TSl CAMOCTOSITENTFHOM paOOTHI,

— TIONy4YeHUE 3HAHUW O COBPEMEHHOM YpOBHE pAa3BUTHUS HAYKH U TEXHUKU U O
MPOTHO3€ UX Pa3BUTHSI HA ONMKAMIINe TOIbL;

— HAY4YUTHhCS METOAMYECKH 00pabaThiBaTh MaTepwall (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKECHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJIaM, IIOBTOPSATH WX B Pa3IMYHBIX
bopmyarpoBKax);




— TIONy4YeHUE TOYHOTO MOHUMAaHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPALMEN CIIAIOB U
WCIIOJIb30BAaHUEM Pa3/laTOYHOr0 MaTepuaja IpU MPOBEACHUM KOPOTKHX JAUCKYCCHUH 00
0COOEHHOCTSIX MPUMEHEHUS OT/IETBHBIX TEMATUK 10 JTUCHHUILINHE.

CTpyKTypa IpeJoCTaBICHUS JSKIMOHHOT0 MaTepHaa:

— KBaHTOBBIEC NIEPEXO/Ibl B AKTUBHOM BEIIIECTBE J1a3€pa;

—  ONTHYECKHUE PE30HATOPHI;

—  YCJIOBHSI YCUJICHUS U T€HEPAIMH KOJICOAHUN B KBAHTOBBIX CHCTEMaX;

—  METOJibl MOJYJISIIAU JIA3€PHOTO MU3JIYUYCHUS;
dboTonprUEeMHBIE YCTPONCTBA, TAapaMETPhl M XapaKTEPHUCTUKH.

11.2. Metoauyeckue yka3aHus sl 00y4JaroIIMXCs 110 yYaCTUIO B CEMUHApax

OCHOBHOU TENBIO 711 00YYaIOIIeToCs SIBISICTCS CUCTEMAaTH3aIusl U 0000IIeHne 3HaHUT
Mo wu3yyaeMou Teme, pasaeny, (QopMHUpoBaHHUE YMEHUs padoTaTh C JOMOJHUTEIbHBIMU
UCTOYHUKAMU HH(OpPMAIMK, COMOCTABISATh W CPABHUBATH TOYKH 3PCHHS, KOHCIICKTHPOBATH
MPOYUTAHHOE, BBICKA3bIBATH CBOIO TOYKY 3peHUS M T.I. B COOTBETCTBHMM C Bemyluei
JTUIAKTHYECKON IENBI0 COJEPKAaHUEM CEMHHAPCKHUX 3aHATUN SIBISIOTCS Y3JIOBBIE, Hamboliee
TPYIOHBIC Uil TIOHUMaHHUS M YCBOCHHS TEeMbl, pa3ieibl JUCHUIUIMHBL Crneunduxoil maHHOU
(GOpMBI 3aHATHH SBIISIETCS COBMECTHAS padoTa MpEenoaaBaTeisi ¥ 00ydaromerocs: HaJ peieHueM
MOCTaBIIEHHOW MpoOJeMbl, a MOMCK BEPHOIO OTBETa CTPOMUTCS HAa OCHOBE YepelIOBaHUS
VHIUBUYAJIbHON U KOJUIEKTUBHOM AEATEIBHOCTH.

[Tpu MOAroTOBKE K CEMHMHAPCKOMY 3aHSTHIO 11O TeME JIEKIIUU HEOOXOJMMO 03HAKOMUTHCS
C TUIAHOM €T0 MPOBEICHUS, C TUTSPATYPOH U HAYUYHBIMH ITyOJIUKAIIUSIMH IO TEME CEMHHApA.

TpeboBaHus K MPOBEJICHUIO CEMUHAPOB
Cemunapvl  npogooamcsi 8 UHMEPAKMUBHOU ¢opme 6 6ude 2pynnosvlx OUCKYCCUll No
NPeOJloNCeHHbIM npenooasamenem memam

11.3. Metoauueckue yka3zaHus [Uisi OOyYalOIIUXCS MO MPOXOKACHHUIO MPAKTHUYECKHUX
3aasTHi [IpakTHUeckoe 3aHsITHE SBISCTCS OJHOW U3 OCHOBHBIX (DOpM opraHm3aruu yu4eOHOTO
mpolecca, 3aKI0Yaroasicsl B BHITOTHEHUN 00yYaIOIUMUCS TTO/I PyKOBOJCTBOM MPEIO1aBaTes
KOMIUIEKCa YYEOHBIX 3aJlaHUi C 1ETbI0 YCBOCHUS HAYYHO-TCOPETUYECKUX OCHOB YUYEOHOM
JTUCITUILIMHBL, TPHOOPETEHUS] YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH eATeIHbHOCTH.

[lenpr0 MpakTHUECKOTO 3aHATHUS ISl 00YUYAIOIIEroCs SBJISICTCS] MPUBUTHE O0YUYarOIIMMCS
YMEHU U HAaBBIKOB NMPAKTUYECKOW E€ATETbHOCTH 10 NU3y4YaeMOM AUCIUIUIMHE.

[Tnanupyembie pe3ynbTaThl IPH OCBOCHUH 00YUYaIOIIMMCS TPAKTUYECKUX 3aHSITHIA:

— 3aKkperuvieHue, yriayOJeHue, pacllMpeHue M JeTau3alus 3HAHUWA TpU PElIeHUU
KOHKPETHBIX 3371a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENILHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIAJCHHE HOBBIMH METOJaMH M METOAMKAMU H3Y4YeHHs] KOHKPETHOH y4yeOHOI
JIUCILHUIUINHEL,

— BbIpabOTKa CIOCOOHOCTH JIOTHUYECKOTO OCMBICICHHS TIOJYYEHHBIX 3HAHUM JJIs
BBLITTOJIHEHHS 3aJIaHUI;

— ofecrieueHne palMOHAIBLHOTO COYETaHUs KOJJICKTUBHOM M WHAMBHIyalbHOU (Gopm
00y4eHwusI.

TpeboBaHUs K IPOBEACHUIO MPAKTUYECKUX 3aHATHM
Ilpaxmuyeckue 3auamus npoeoOAMCs 6 UHMEPAKMUBHOU ¢hopme 6 6ude 2pynnosvix
OUCKYCCULL NO NPEONOHCEHHBIM Npenoodasamenem memam

11.4. Metoauueckue ykazaHHUsl A OOydYarloIIMXCsl MO BBIIOJHEHHIO J1a00paTOPHBIX
pabot



B xoxe BeimonmHeHUs m1abOpaTOPHBIX pabOT OO0ydYaIOMUKUCS MODKEH YIIyOuTh |
3aKpENUTh 3HAHMS, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METOJUKOM M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON 00yyaromerocs.
Brimonnenne n1abopaTOpHBIX pabOT COCTOMT M3 IKCIEPHUMEHTAIBHO-TIPAKTUYECKON, pacyeTHO-
AHAJIMTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUSITHUH.

Brimonnenue 1abopatopHBIX pabOT OO0yYaromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
U3YYCHUS] JUCLUIUIMHBL, ONpENeiseMOl Y4YeOHBbIM IUIAaHOM, M OTHOCUTCS K CPEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOINX OCHOBHBIX 33/1a4 00yYaromerocs:

— T[pHOOpeTeHHE HAaBBIKOB HCCIECIOBAaHMS MPOIECCOB, SBICHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOM JUCLUILINHBI,

— 3aKpeIUIeHHEe, PAa3BUTHE U JeTalu3alls TEOPETUYECKUX 3HAHUN, IOJYYEHHBIX Ha
JCKIUSX;

— TOJy4YeHHUE HOBOM MH(OpPMALMH 110 U3yYaeMON JUCIHUILINHE;

— mnpuoOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOM  paboTel ¢ JabOpaTOpHBIM
o0opyaoBaHUEM U TIpUOOpaMHU.

3ananue u TpeOOBaHMS K IPOBEICHUIO JIAOOPATOPHBIX padoT

3aoanue u mpebosanus K 1a60pamopHuiM pabomam npeocmasiena 8 TUUHOM KabuHeme
cmydenma. B nabopamopnwvix pabomax mpebyemcs pazpabomams  KOHCMPYKMOPCKYIO
OOKYMEHMAayuio OJisk ONMU4ECKUX CUCEM.

CrpykTypa u hopma oTueTa 0 1abopaTopHOM paboTe

B omuem o pesyrbmamax evinonHeHHoOU J1aOOPAmMOpHOU padbomvl  HEOOXOOUMO
BKIIOYUMb.  MUMYIbHBIIL  JUCH  KPAMKUe Mmeopemuyeckue Cceedenus ¢ HeoOXo0uMblmu
unrocmpayuamy  Oiisl Omeemo8 HA KOHMPOIbHblE B0NPOCHL, OCHOBHblE 3ABUCUMOCTU, NO
KOMOPbIM 8bINOJHACMCS PACiem napamempos; 000CHOB8AHUsL 8blOOPA MAMEPUATIO8, PAZMEPOS U
00NYCK08; UCXOOHble OAHHble U pe3yIbmambvl pacyema, HepmediCu;, AHAIu3 pe3yabmamos u
661860061 N0 pabome.

TpeboBanus k ohopMIECHUIO OTYETA O TaOOPaTOPHOI paboTe
Omuem oghopmasiemcs KarcoviM y4awumcsi UHOUBUOYalbHo Ha nucme hopmama A4.
Tumynvuwiii 1ucm codepxcum danHvle o pabome (mema, oucyunauna), PHO asmopa u
npenooasameisi;
yenu u 3a0aqu;
meopemuyecKue 6600Hble OAHHbLE,
Hanu4ue mexHu4ecKkoe0 OCHAWEHUsL,
8bIOpaHHbLE MEMOObl NPOBEOEHUs IKCHEPUMEHMA,
NOJYYEHHbLE 8 NPOYecce UCCIe008AHUsL Pe3YIbMAmbl (C NPULOANCEHUEM NOONUCAHHOZO
NPOMOKONQ);
AHAU3 Pe3yIbMamos8 IKCNePUMEHMA;
3aKII0YEHUE U 8blBOOL.

11.5. Meroandeckue ykazaHus st O0y4aroIIMXCs 10 BBIOTHEHUIO KyPCOBOTO MPOEKTa/
KypcoBoii paboTel KypcoBoit mpoekT/ paboTa TPOBOAMTCA C MENbl0 (HOPMHUPOBAHHS Y
00y4JarolnXcsl OMbITa KOMIUIEKCHOTO pEeUIeHHs] KOHKPETHBIX 3a/ad Mpo¢ecCHOHaTbHON
JESTEIIbHOCTH.

KypcoBoii mpoekT/ paboTa 1mo3BoJisieT 00yJaromeMycs:

CrpyKTypa IOSICHUTEILHOMN 3aIMCKU KYPCOBOIO IIPOeKTa/ pabOTHI
He npedycmompeno




TpeboBanusa K 0hOPMIIEHHIO MOSICHUTEIbHON 3aIIMCKH KYPCOBOr'0 IpoeKkTa/ padOThI
He npeoycmompeno

11.6. Mertoauueckue ykazaHus JUIsi 0OYyYaOUIMXCs M0 MPOXO0XKICHUIO CAMOCTOSITEIHHON
paboThI

B Xoze BBINIOJIHEHUSI CaMOCTOSITEIBHON PabOThI, O0YJAIOMIUIICS BBIOIHSAET PabOTy MO
3aJJaHUI0 M TIPU METOIAMYECKOM PYKOBOJCTBE IperojaBaTelisi, HO 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOyvaromuxcs Mo 3a04HOM (opme 0OyuyeHMs BBINOJIHEHHE KOHTPOJIBbHBIX PaboOT
SBIISICTCS DJIEMEHTOM TEKYILEro KOHTPOJISI yCIIEBAEMOCTH U CAMOCTOSITENIbHOU PabOTHI

B mponecce BBINOMHEHUS CaMOCTOSATENBHOW PaboThl y oOyuarouierocs (opMupyercs
1enecoo0pasHoe MIIaHUPOBaHUE PabOUEro BpeMEHHU, KOTOPOE MO3BOJISIET EMY pa3BUBaTh YMEHUs
U HaBbIKM B YCBOCHMM M CHUCTEMaTH3alUM NPUOOpETaeMbIX 3HAHUM, OoOEcleYrBaeT BBICOKHM
YPOBEHb YCIEBAEMOCTH B IE€pPUOJ OOYy4YeHHs, IIOMOraeT IIOJyYUTh HAaBBIKM IIOBBIIICHUS
po¢eCCHOHATIBHOIO YPOBHS.

MetoauueckumMi ~ MaTepuaiaMM, — HANpaBSIIOUIMMH  CaMOCTOSITENIbHYIO  paboTy
00yYaroIUXCASBISIOTCS:

— y4eOHO-METOIMYECKUN MaTepHa 1o JUCLUILINHE;

— METOAMYECKHE YKa3aHMs 110 BBINOJIHEHUIO KOHTPOJBHBIX PalbOT (g 00ydaroImuxcs
1o 3a04HOU (hopme 00ydeHus).

11.7. Meroauyeckue yKazaHUs I OOydYarolmuxcs II0 MPOXOXKIACHUIO TEKYIIEero
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAaEMOCTH MpEeAyCMaTpUBAaeT KOHTPOJb KadyecTBa 3HAHUI
00yyJaroumxcs, OCyIlIeCTBISIEMOTr0 B TEUEHHE CEMECTpa C IIeJIbI0 OICHUBAHUS XO0J1a OCBOCHUS
TUCIHTIINHEL

Kontponb 3HaHMil NpOXOAUT B BHJIE TECTUPOBAHMS C MPEIOCTABICHUEM BapUAHTOB

OTBETA

11.8. Metoauueckue yka3zaHUs Ui OOYYarOIIUXCS 1O MPOXOXKJACHUIO MPOMEKYTOTHOM
aTTeCTallnun.

[MpomexxyTouHass  arrectanuss  OOydarONIMXCsl  NpPEAyCMaTpUBAcT  OLICHUBAHHE
HpOMe)KYTO‘IHI)IX 1 OKOHYATCJIbHBIX peSy,HI)TaTOB 06y‘~IeHI/I5[ 110 AUCIOUIIIINHC. OHa BKJIFOYACT B
ceOs:

— 3a4yeT — 3T0 (opMa OIEHKU 3HAHWM, MOJYYSCHHBIX OOYYAIOUIMMCS B XOJIe U3yUCHHUSI
y4e€OHOM MCUUIUIMHBI B LIEJIOM UJIM IPOMEXYTOUHas (110 OKOHYaHUN CEMECTpa) OLIEHKa 3HaHUMN
00yYaromuMcsl TI0 OT/CIBHBIM pa3jiesiaM JUCIUILTUHBI ¢ aTTECTAIIMOHHON OLEHKOW «3a4TEHO»
WJIH «HE 3a4TEHO».

3auem npoxooum 6 eude mecmupoeanusi



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit






