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AHHOTaNINA

Hucuumumaa «OCHOBBI KBAaHTOBOH 3JIGKTPOHUKH» BXOJUT B  00pa3oBaTEIbHYIO
IporpaMMy BbICIIET0 00pa3oBaHUsl — MporpaMMy OakajaBpHara MO HAIpPaBIECHUIO MOJITOTOBKHU/
cnenuanbHocTH 12.03.02 «OnToTexHuKa» HanpaBileHHOCTH « ONTUKO-3JEKTPOHHBIE TPUOOPHI U
KOMILIEKCh». Jlucuuminaa peanusyercs kadeapoit «No23».

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHUE Y BBIITYCKHHUKA CIETYIOIINX KOMITETEHITHIA:

IIK-1 «CnocobHocTh K (GOPMHUPOBAHWIO TEXHUYECKMX TpeOOBaHMM M 3aJaHUil Ha
MPOCKTUPOBAHUE M KOHCTPYMPOBAHHUE OINTHUYECKUX W ONTHKO- AJIEKTPOHHBIX MPUOOPOB,
KOMIUIEKCOB U UX COCTaBHBIX YacTeiD»

[1IK-2 «CrnocoOHOCTh K MaTeMaTHYeCKOMY MOJICIIMPOBAHUIO IPOLECCOB U OOBEKTOB
ONTOTEXHUKH M UX HCCIEA0BaHUIO Ha 06a3e mpodecCHOHATBHBIX TAKETOB aBTOMATH3UPOBAHHOTO
MPOSKTUPOBAHMS U CAMOCTOSITEIIEHO pa3pad0TaHHBIX MPOTPAMMHBIX MPOJTYKTOBY

[IK-3 «CnocoOHOCTh K aHalM3y, pacueTy, MPOEKTHUPOBAHUI0 U KOHCTPYHPOBAHHUIO B
COOTBETCTBUU C TEXHMYECKUM 3a/laHUEM THUIOBBIX CHCTEM, MPUOOPOB, ONTOTEXHHUKH Ha
CXEMOTEXHUYECKOM U DSJIEMEHTHOM YPOBHSIX, B TOM YHCJIE C HCIOJb30BAHUEM CHCTEM
ABTOMATU3UPOBAHHOTO MPOCKTUPOBAHUS

CopepxaHue IUCHUIUIMHBI OXBaThIBA€T KPYTI BOIMPOCOB, CBA3aHHBIX C HW3YYCHHEM
(U3UYECKUX OCHOB, TPUHIMUIOB JCHCTBUSA, XapPAaKTEPUCTUK M TApPaMETPOB BAKHEUIINX
KBaHTOBBIX NPUOOPOB M YCTPOMCTB, KOTOpbIE HAXOAAT MPUMEHEHHE B JIa3epHOM TEXHHUKE U
TexHoJorusX. K WX 4uCiay OTHOCATCS KBAaHTOBBIE T'€HEPATOPHl W YCHIMUTEIH, MOJIYJISATOPHI
ONTUYECKOTO H3ITy4YeHHs], (POTOIUOJBI U MPOUYHE KBAHTOBBIE MPUOOPHL. B pe3ynbraTe u3yueHus
HACTOALIEH TUCUUIUIMHBI CTYAEHTHI MOJIy4aT 3HAaHUSA, UMEIOIIME HE TOJIBKO CAMOCTOATEIbHOE
3HaYeHHE, HO U ABIAONIKECS (YHAAMEHTOM ISl U3YUYEHHS pPsijia MOCIEAYIOMNX CHEeIHaTbHBIX
JTVCIIUTUIAH, a TAK)K€ MPAKTUYECKON paObOTHI CIIEHUAIMCTOB B O0JIACTH Ja3epHBIX TEXHOJIOTHH.

[IpenogaBanue AMCHUIUIMHBI MpEeAycMaTpUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4eOHOTO0 TpoIiecca: JISKIINH, JIA00PaTOPHBIE PA0OTHI, TPAKTUIECKHUE 3aHATHUS, CAMOCTOSTEIbHAS
paboTa cTyeHTa, KOHCYJIbTAIl|H.

[IporpammMoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTalus B opMe 3a4era.

OO0mast TpyA0eMKOCTh OCBOSHUS JWCIMILIUHBI COCTaBIsET 3 3adeTHBIX eawHmibl, 108
4acoB.

S3bIK 00yueHus 0 JUCHUILIINHE «PYCCKUID)



1. IlepedeHb IIAaHUPYEMBIX PE3YJIBTATOB O0YUEHHS 110 JUCLUILIMHE

1.1. Ilenu npenopaBaHusi JUCLUTUIMHBI

OOecnieueHre MOATOTOBKU CTYJEHTOB B 0O0JAaCTH OCHOB KBAHTOBOM 3JIEKTPOHUKH, a
UMEHHO B BOIpOcax (h)yHKIIMOHHMPOBAHUS KBAHTOBBIX ONTUYECKHX YCHIIMTENIEH U T€HEPaTOPOB,
YCTPONCTB MOAYJISALUU ONTHYECKOTO H3Iy4YeHMs, (OTONPUEMHBIX YCTPOMCTB, KOTOPbIE MOIYT
OBITh MCIOJB30BaHbl B JIA3€pPHOW TEXHMKE M JIa3epHBIX TexHoJorusax. OCHOBHOM 3anaueit
JUCLUIUIMHBL SBJISETCS M3ydyeHUe (PU3NYECKUX OCHOB (DYHKIIMOHMPOBAHUS TaKUX IPUOOPOB, a
TAKXE UX BO3MOKHOCTEN U IPUMEHEHUN.

1.2. JlucuuniavHa BXOAUT B  COCTaB  4YacTH, (OpMUPYeMOH  y4acTHUKaMHU
00pa30BaTebHBIX OTHOIIEHUH, 00pa30BaTEIbHON MpOrpaMMbl BhICILIETO0 00pa3oBaHus (nanee —
OIl BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHUS 10 AUCHIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare u3ydeHUs AUCHUILTUHBI OOYYaIONIUICS JODKEH o0JiafaTh CIEAYIOIIMMU
KOMIIETCHIIMSIMYA WM UX 4acTAMH. KoMIETeHIIMY M MHAUKATOPHI UX JTOCTH)KEHUS IPUBEICHBI B
tabsuue 1.

Tabnuua 1 — [lepeyeHb KOMIETEHIIMHA U MHAMKATOPOB MX JOCTHXKEHMSI

Kareropus (rpynna) | Kox u HaumeHoBaHue Konx n HanMeHoBaHME HHAMKATOpa
KOMIIETCHIIMH KOMIIETEHIIMH JOCTHKEHUS] KOMIIETEHIIUU

[1K-1.3.1 31ath TpeOoBaHUS, IPEABIBIIIEMbIC

K pa3pabaThIBa€MOIl ONTOTEXHUKE,

ONTUYECKUM U ONTUKO-3JIEKTPOHHBIM

npudopaM U KOMIUIEKCAM

TIK-1 CriocobHOCTS K

OPMHPOBAHHUIO
(popmup ITIK-1.Y.2 ymeTs ananu3upoBarh U
TEXHUYECKUX
o onpeAensaTh TpeOoBaHUs K IapaMeTpam,
TpeOOBaHUI U .
. HpeabsBIsieMbleM K pazpadaTbiBaeMOi
3aJlaHui Ha
ONTOTEXHUKE, ONTUYECKUM U ONTUKO-
[IpodeccronanbHble | MPOEKTUPOBAHUE U
3JIEKTPOHHBIM MPUOOPaM U KOMILIEKCAM ¢
KOMIIETEHIIUH KOHCTPYUPOBaHHUE

YYETOM U3BECTHBIX IKCIIEPUMEHTAIBHBIX U
TEOPETUUYECKUX PE3YIIBTATOB

[1K-1.B.1 BnageTs HaBbIKaMU OTIPEICIICHNUS,
KOPPEKTUPOBKU ¥ OOOCHOBAHHS
TEXHUYECKOT0 33JJaHUS B YaCTH MTPOEKTHO-
KOHCTPYKTOPCKHX XapaKTEPUCTUK OJIOKOB U
Y3JIOB ONITUYECKUX U ONTUKO-IJIEKTPOHHBIX
pubopoB

ONITHYECKUX U
OIITHUKO- 3JICKTPOHHBIX
npubopoB,
KOMIIJIEKCOB U UX
COCTaBHBIX YacTel

IIK-2 CrnocoOHOCTE K
MaTeMaTUu4eCKOMY
MOJICIUPOBAHUIO
MPOLIECCOB U
00BEKTOB
OINTOTEXHUKHU M UX
HCCIIEA0BAHUIO Ha [1K-2.3.1 3HaTh pa3ianyHble YUCIEHHBIE
[Ipodeccuonanvueie | 6aze METO/Ibl, B TOM UHCIIE PeaIu30BaHHBIE B
KOMIIETEHITHH npodeCcCHOHATBHBIX TOTOBBIX OMOIMOTEKAX MPHU PEIICHUH
IMaKETOB KOHKPETHBIX ONTUYECKUX 3a]1a4
ABTOMAaTHU3UPOBAHHOTO
MIPOEKTUPOBAHUS U
CaMOCTOSATENHHO
pa3paboTaHHBIX
MIPOTPaMMHBIX
MIPOJTYKTOB




I1K-3 CrocoOHOCTE K
aHaJIM3y, pacuery,
MIPOCKTHPOBAHUIO U
KOHCTPYHPOBAHHIO B
COOTBCTCTBUU C
TEXHUYECKUM
3aJaHUEM TUIIOBBIX
CHCTEM, IPHOOPOB,
OIITOTCXHUKH HA
CXEMOTEXHUYECKOM U
3JIEMEHTHOM YPOBHSIX,
B TOM YHCIIE C
HCIIOJIB30BAHUEM
CUCTEM
aBTOMaTI/I?)I/IpOBaHHOI‘O

[Ipodeccuonanpubie
KOMITETCHIIUHT

IIPOCKTUPOBAHU A

[1K-3.3.1 3HaTh TUNIOBBIE CUCTEMBI U
IpuOOPHI ONITOTEXHUKHU Ha
CXEMOTEXHUYECKOM U 3JIEMEHTHOM YPOBHSX
[1K-3.VY.1 ymeTs onpenensts puznyeckue
IPUHIUIBI 1eHCTBUSI TUIIOBBIX CUCTEM U
puOOPOB, ONITOTEXHUKU B COOTBETCTBUU C
TEXHUYECKUMHU TPEOOBAHUSIMHU C
MCII0JIb30BAaHUEM TEOPETUUECKUX METO/OB,
IIPOrPaMMHBIX CPE/ICTB IPOEKTUPOBAHUS U
KOHCTPYUPOBaHUs

2. Mecro nucuurnHbl B cTpykType OI1
Jucnurinuna MoxkeT 6a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YyYaIOIUMUCS

IIpU U3YUCHUU CIICAYIOMINX NUCHUIIIINH

— «Marematuka-1 (aHamuTHYECKas TeOMETPUS U IMHEHHas anreOpay,
— «PannoTexHuYecKue ey U CUTHAIBI»,

— «Pusukay.

3HaHMs, TOJYYEHHBIE NPU W3YYEHHU MaTepuana JaHHOM IHUCLUIUIMHBI, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HUE, TAK U MOTYT UCIOJIb30BaThCS MPU U3YUEHUU APYTUX JTUCLHUIUIMH:

— «OCHOBBI TEOpUHU ONTUYECKUX CUTHAJIOBY,

— «OnrTo-31eKTpOHHBIE TPUOOPHI U CUCTEMBDY,

— «lIpuknagHas onTuka.

3. O0beM U TPYJ0EeMKOCTb AUCLUIUINHBI
Jlanable 00 o0meM oO0beMe MUCHUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB y4e€OHOM
paboThI 1O TUCHUIIMHE (M paclpesielieHue 3TOH TpyA0EeMKOCTH 10 CeMecTpaM) IpeACTaBICHbI B

Tadnuie 2.
Tabmuna 2 — O0beM U TPYJAO0EMKOCTh AUCIUILITUHBI
TpyroemMKOCTh 110
Bun yuebHoit paboThl Bcero ceMecTpam
Ne5
1 2 3
Oowan mpyooemKocno oucyuniuHl, 3/ 108 3/ 108
3E/ (uac)
U3 nHux uacoe npakmuyeckoii n0020moseKu 34 34
Ayoumopnbie 3anamus, BCETO 4ac. 51 51
B TOM YHUCJIE:
nekruu (JI), (gac) 17 17
npakTuueckune/cemunapckue 3anstus (113), 17 17
(dac)
naboparopubie padotsl (JIP), (1ac) 17 17
KypcoBoii npoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmoamenvnasn paboma, Bcero (4ac) 57 57




Buo npomesxcymounoii ammecmayuu: 3auerT,
mudd. 3ager, sk3zamen (3auer, dudd. 3au, | 3ager 3ader

DK3.*%)
*k
IIpumedanue: kaHaMAATCKHI IK3aMEH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPYIOSMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUIAM 3aHITHIA.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh IPUBEICHBI B TaOIUIIE 3.

Tabmuna 3 — Pa3aensl, TeMbl AUCUUILIUHBL, X TPYAOEMKOCTh

Pa3zzensl, TeMbl JUCHUIIIUHBI JI(eIf;I/)m 11(?12583) (IJ{EZ) (Eari) CPC (uac)
Cemectp 5

Pazpen 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

Hroro B cemectpe: 17 17 17 57
Hroro 17 17 17 0 57

[IpakTrueckass TOATOTOBKA 3aKJIOYAaETCd B  HEMOCPEICTBEHHOM  BBIMOJHEHUU
00y4JaroIIMMUCS OMPEICTICHHBIX TPYAOBBIX (YHKIIHIA, CBSI3aHHBIX ¢ OyayIiel mpodeccuoHanbHON
JIESITELHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ie/ioB U TeM JICKIIMOHHBIX 3aHATHI IPUBEICHO B Ta0HIIE 4.

Tabnuna 4 — ConeprkaHue pa3aesioB U TeM JEKIIMOHHOTO ITUKIIa
HaszBanue u conepxanue pas3iesioB U TEM JEKIIUOHHBIX
3aHATUU

Howmep pasnena

1 @dusnuecKkue OCHOBbI KBAHTOBBIX NPUOOPOB YCWIEHUS U
TeHepaluy ONTUYECKOTO U3JTy4YEHUs

1.1 Buapl KBaHTOBBIX MEPEX00B, K03 GuineHTs DHIITENHHA,
WHBEpPCHasl HACEJIEHHOCTh, IIMPUHA CIEKTPaJbHOW JIMHHUU
MOTJIOLEHUS] aKTUBHOTO BEILIECTBA

1.2 OnTtuueckue  pe30HATOPHI, CXEMBbl, CHEKTpaJibHbIE
XapaKTEPUCTHKH, IEPECTPAUBAEMBIE PE3OHATOPHI

1.3 YcnoBus ycuiieHUsl U reHepalnuu KoseOaHui B KBAHTOBBIX
cucteMax. Moaymsaus J1a3epHOro U3ITy4eHUs

2 Matepuassl MOJIyIPOBOXHUKOBOI ONTORJIEKTPOHMKH,
MOJIYITPOBOAHHUKOBBIC MCTOYHUKH W IMPHUEMHUKHU OINTHUYCCKOTO
U3ITY4YEHUS

2.1 JIazepsl Ha p-n mepexoaax 1 reTepoCcTPyKTypax, MaTepuasl,
XapaKTCPUCTHKHU

2.2 O)IHO‘{aCTOTHBIe 1 KBAHTOBO-PAa3MCPHBIC JIa3CPHBIC TUObI




XapaKTCPUCTUKHU, TPUIHNHBI BOSHUKHOBCHUS LIIYMOB

2.3 TlomynpoBOAHHUKOBBIE (HOTONMOABI M  (POTONPUEMHHKH,

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHH U UX TPYTOEMKOCTh IIPUBEICHBI B TAOIHIIC 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHsI U UX TPYJI0EMKOCTh

W3 aux Ne
Ne TeMbl MPaKTUYECKUX Popmer TpynoeMKOCTb, | IPAaKTUYECKOU | pa3jaeiia
/1 3aHATHHI TIPAaKTIICCKIX (uac) MOJATOTOBKH, | TUCIIHII
sarTin (uac) JIMHBI
Cemectp 5
1 | PacnpocTpanenue HNHuTepakTuBHas 2 1
ONTUYECKUX ITYYKOB B dbopma
U30TPOIHOM cpefie rpynmnoBas
JIUCKYCCHS
2 | CnexTpanbHbIe WNHurepakTuBHas 2 2
XapaKTePUCTHKN aKTUBHOM dbopma
Cpelbl Ja3epa rpynmnoBas
JIUCKYCCHS
3 | Buns! 1 ocod0eHHOCTH HNHTepakTuBHAas 2 3
ONITHYECKUX PE30HATOPOB dbopma
rpynmnoBas
JIUCKYCCHS
4 | Tunel HaKa4KHU B Jazepax | MHTepakTHBHAS 2 4
U YCUITUTEIISX dbopma
rpynmnoBas
JIUCKYCCHS
5 | Jlazepsl ¢ MOAYJIAIUECH HNHTepakTuBHAs 2 5
JTOOPOTHOCTH U dhopma
CUHXPOHM3AIMEH MOJT rpynmnoBas
JTUCKYCCHSI
6 | Marepuaisl WNHTepakTuBHAsA 2 6
MOJIyIPOBOTHUKOBOM ¢dbopma
AIIEKTPOHHUKHU rpynmnoBas
JTUCKYCCHS
7 | OnHOYACTOTHBIE JIa3ePhbI WHTepakTuBHAsA 2 7
dhopma
rpynmnoBas
JTUCKYCCHS
8 | UyBCTBUTEILHOCTH WHuTepakTuBHas 3 8
(boTOonpHUEeMHUKOB ¢dopma
MIPSIMOTO ¥ T€TEPOTUHHOTO TpyHIIoBas
TUIA JIUCKYCCHS
Bcero 17

4.4. JlaGopaTopHbIe 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYTOEMKOCTb TPUBEICHBI B TAOIHIIE 6.

Tabnuua 6 — JIaGopaTopHble 3aHATHS U UX TPYIOEMKOCTb




N3 Hux Ne

No HaunmenoBanme 1abopaTopHbIX MPaKTUYECKOU | pa3zena

TpynoemkocTs, (4ac)

/i pabot MOJATOTOBKH, | JUCIIHII
(dac) JIUHBI
Cemectp 5

1 | UccnenoBanue reanii-HEOHOBOI'O 4 1
na3epa

2 | UccaenoBanue 4 2
MOJTYTIPOBOTHUKOBBIX
n3Jyyaresien

3 | UccnenoBanue 4 1

aKyCTOOIITHYECKOr0 MOy JIATOpa
Ja3€pHOrO U3IY4YECHUs

4 | UccnenoBanue 5 2
MOJTYTIPOBOTHUKOBBIX
($hoTOTMOIOB
Bcero 17

4.5. KypcoBoe mpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrosrenbHas padoTa 00yJaronIXcs
Buibl camocTosITeNbHOM pabOThI U €€ TPYJI0SeMKOCTh ITPUBEICHBI B TaOIHUIE 7.

Tabmmua 7 — Buasl caMoCTOsITeNIbHON PadOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp S,
Bun camocrositensHO# paboThI
qac qac
1 2 3
N3y4yeHne TeopeTHueckoro MaTepuania 40 40
qucturauael (TO)
Kypcooe npoekrupoanue (KII, KP)
PacuetrHo-rpaduueckue 3ananus (PI'3)
Brinonnenue pedepara (P)
IToaroroBka K TeKyIieMy KOHTPOJIIO 17 17
ycneBaemocTH (TKY)
Jomamnee 3ampanue (/13)
KonTtposbhsle paboTs! 3a04HuKOB (KP3)
IToaroroBka K MpOMeEXyTOYHOMN
arrecrauuu (ITA)
Bcero: 57 57

5. Ilepedyens yueOHO-METOUIECKOTO 0OECTICUCHUS
JUTSL CAMOCTOSITEIBHON pabOThI 00YUAIONINXCS MO TUCITUTUIUHE (MOTYJITIO)

Y4eOHo-MeToAMYEeCKrEe MaTepHalIbl 1JI1 CAMOCTOSITENIbHOM paboThl 00yUaroIMXCsl yKa3aHbl B I1.11.
7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3aHUN



[TepeueHp MEUaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3IaHUN pUBEICH B TabuuIie 8.
Tabmuua 8— IlepeyeHb Me4YaTHBIX U AJICKTPOHHBIX YUEOHBIX U3AaHUI

KomuecTso 3x3eMInIsIpoB B
Iudp/
bubnuorpadudeckas ccpuika OnOIOTEKE
URL anpec
(KpoMe 3JIEKTPOHHBIX SK3EMILISIPOB)

681.8 S1-60 | M. Anr. OnTHka U na3epsl, 7

BKJIIOUYasi BOJIOKOHHYIO ONTHKY U

ontuyeckue BoiHOBO kL. [1ep. ¢ anri. - M.:

Mup. - 2005. - 544c.
621.373 K- | I'.JI. Kucenes. KBantoBas u 12
44 orntuueckas diekrponnka, CI16, Jlanb,

2011, 306 c.
530.1 11 - [TapmakoB A.H. Benenue B 5
18 kBaHTOBYIO (pusuky, CIIO, JIansp, 2010, 352

c.

7. IlepeyeHb AIMEKTPOHHBIX 0OPA30BATEIBHBIX PECYPCOB
MH(}OPMaLMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTn « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcos MH(pOpPMaLOHHO-
TEJIEeKOMMYHUKAIIMOHHONW ceTu «UWHTepHeT», HEOOXOAMMBIX MJii OCBOCHHUS JUCIHUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 9JIEKTPOHHBIX O0pa30BaTEIBHBIX PECYpCOB HH(MOPMAIMOHHO-
TEJEKOMMYHUKAMOHHOU ceTtu «MHTepHEeT»
URL anpec HaumenoBanue
http://e.lanbook.com/books Hoctyn B ObC «JIanb» 0CyIIECTBISETCS 110 IOTOBOPY
Ne 695-7 ot
30.11.2011
http://lib.aanet.ru/ JlocTy K 35eKTpoHHBIM pecypcam ['Y AIT

(aBTOpH3aIUs TIO

HOMEpY YUTATEeNbCKOTO OHIIeTa)
http://guap.ru/guap/standart/pravilal.r | [IpaBuia ohopMIICHHS TEKCTOBBIX TOKYMEHTOB TI0
I'OCT 7.32-20

http://regstands.guap.ru/db/docs/7.32 | TOCT 7.32-2001. Otyer 0 Hay4HO-
HCCTIE0BATENIbCKOM padoTe.
http://guap.ru/guap/standart/prim.doc | Ilpumepsr 6ubmorpadudeckoro onucanus mo 'OCT
7.1-200

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHIA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMsSI, HCIIOB3yEeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3yEMOT0 MMPOrPAMMHOTO OOECTICUeHUs TIpeicTaBieH B Tadsmire 10.

Tabmuua 10— Ilepedyens nporpaMMHOTo o0ecrieyeHHs
Ne n/m HanmenoBanue

He npenycmorpeno

8.2. [lepeuenn MH(}OPMALIOHHO-CIIPABOYHBIX CHCTEM,UCITONIb3YEMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEILHOTO MPOLIecca MO JUCIUILINHE



[lepeuens ucnoab3yeMbIX HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM MPECTABIIECH B TA0IHIIE
11.

Tabmuna 11— [epeuenb nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM
Ne n/nn HaumenoBanune

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUTUIHHE, IPECTaBICH B Tabmuiel 2.

Tabauna 12 — CoctaB MaTepHalibHO-TEXHUUECKON 0a3bl

No HaumenoBanue coctaBHO 4acTh Howmep ayautopuu
/1 MaTepHUaTbHO-TEXHIUUECKON 0a3bl (npu HEOOXOIUMOCTH )

JlexumonHas ayauTopus

Crnenumanu3upoBaHHas 1adboparopust «JlazepHol TEXHUKU U 51-06-03, yn. Bonbrmas
Ja3epHBIX TEXHOJIOTHII» Mopckast, 1. 67, aut. A

10. Onenounble cpeacTBa AJIs MPOBEICHHS MPOMEKYTOYHOH aTTeCTAI[IH
10.1. CocTaB OLICHOYHBIX CPEJICTBAJSA IPOBEACHUS INPOMEKYTOUHOM aTTeCcTallUuH
o0yJaromuxcs Mo JUCHUIUTHHE pUBeAcH B Tabmmue 13.
Tabmuua 13 — CocTaB OLIEHOUYHBIX CPEACTB IS IPOBEICHHs IPOMEKYTOYHOHN aTTecTalluu
Bua npomMexyToO4HOM aTTecTaluy IlepedyeHb OLICHOYHBIX CPEACTB
3auer Cnucok BOIpOCOB;
TecTsl.

10.2. B kauyectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHcs MPUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUH, KOTopas mpuBeaeHa B Ta0nuue 14. B TeyeHune cemecTpa MOXET MCIOJIB30BaTHCS
100-0annpHast mKaga MOIYIbHO-PEHTHUHIOBOM CCTEMBl Y HUBEPCUTETA, TPABUIIA UCTIOIb30BAHUS
KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOILUM JIOKaJIbHBIM HOpMaTUBHBIM akToM 'Y AIL.

Tabmuua 14 -Kpurepuu oLieHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMIETEHIUH
OuieHKa KOMIIETEHIIMU
S-OayuTbHas IIKana

XapakTeprcTrka COpMUPOBAHHBIX KOMITETECHITHIA

— o0yuaromuiicss T1y0OKO MW BCECTOPOHHE YCBOWI MPOTPaAMMHBIN
MaTepuan;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;,
— OIMpasiCh Ha 3HAHWS OCHOBHOW W JIOMOJHUTEIHLHOUW JUTEPATypPHI,
TECHO TPUBSA3BIBAET yCBOGHHBIE HAyYHbIE  TOJOXKEHUS C
MPaKTUYECKON JAESITeNbHOCThIO HAIIPaBJICHHUS,

— yMeJ10 000CHOBBIBAET M ApTYMEHTUPYET BBIJIBUTACMBIC HM HJIEH;

— JIeNaeT BBIBOILI U 0000IIEHUS

— CBOOOJTHO BJIQJICET CUCTEMOM CIICIIMATU3HPOBAHHBIX MIOHITHA.

— o0yuaromuiicss TBep0 YCBOWI MPOTPaMMHBINA MaTepuai, rpaMOTHO
U MO CYIIECTBY H3JaraeT ero, OMHpasch Ha 3HAHUS OCHOBHOM
JIUTEPATYPHI,

«XOPOITIO» — HE JIOMYCKaeT CYMECTBEHHBIX HETOYHOCTEH;

«3aUTEHO» — YBSI3bIBA€T YCBOCHHBIC 3HAHUSI C MPAKTHUUECKON NEATETHHOCTHIO
HaIpaBJICHUS;

— apTYMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

«OTIIMYIHO»
<«GavYTCHO»




Or11eHKa KOMITETEHITHN

5-0autbHad mIKaIa

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

— BJIaACCT CHCTEMOM CIICUAJIM3UPOBAHHBIX MMOHSATHH.

«YyOOBJICTBOPUTEIIBHO»
<GavYTCHO»

— o0yyarouuiicss yCBOMII TOJIbKO OCHOBHOM NMPOTrpaMMHBIN MaTepHal,
10 CYUIECTBY M3JIaraeT €ro, ONMpasCh Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYPHI,

— JIOMYCKaeT HeCYIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— UCTIBITHIBAET 3aTPYJHEHHS] B IMPAKTHUECKOM NMPUMEHEHUH 3HAHUN
HaIpaBJICHNUS,

— cJ1a00 apryMEeHTUPYET HayUHBIE [10JIOKEHHUS;

— 3aTpyAHseTCs B (OPMYIUPOBAHUHU BHIBOJIOB U 0000ILIEHUI;

— YaCTUYHO BJIaJIeeT CUCTEMOI CclielnaaIn3uPOBAHHBIX TOHSITUH.

«HEYAOBJICTBOPUTCIIBHO»
«HC 3a4YTCHO»

— o0yJaronuiicss He YCBOWJI 3HAYMTEIBHOW YacTH MPOTPAMMHOIO
MaTepuana,

— JIOTYCKAeT  CYNIECTBEHHbIC OMIMOKM W  HETOYHOCTH  IPH
paccMOTpEeHHH MPOo0JIeM B KOHKPETHOM HaIlPaBJICHUH;

— UCTIBITBIBACT TPYAHOCTH B MPAKTUYCCKOM MPUMCHCHHUH 3HAHMIA,

— HE MOKET apryMEHTHPOBATh HAYYHBIC ITOJIOXKCHIS;

— He (opMyIIHpYET BEIBOJOB K 0000IICHHI.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bompocsr (3amaun) nis sKk3aMeHa peIcTaBlIeHbl B Taommie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne i/m [Tepeuens BompocoB (3a7a4) A7 SK3aMeHa Kon
WHIMKATOpa
Y4eOHbIM [JITAHOM HE MPEAYCMOTPEHO
Bompocsr (3amaun) aiis 3aueta / qudd. 3auera npejpacraBieHsl B Tabmuie 16.
Tabnuua 16 — Borpocs! (3a1aum) ais 3aueta / qudd. 3auera
Ne n/mt Ilepeuens BonpocoB (3agau) it 3auera / audd. 3agera Kon
MHAMKATOpa

1 DHepreTuyeckue COCTOSHMS KBAHTOBBIX cucTeM, kBaHToBble | [TK-1.3.1
nepexoabl.

2 PaBHOBECHOE ¥ HEPAaBHOBECHOE COCTOSIHUE KBAaHTOBBIX IK-1.¥.2
CHCTEM, peslaKCaliysl.

3 CrioHTaHHOE U BBIHYKJIEHHOE U3JTyuyeHue, K03(pPUIIEHThI I1IK-1.B.1
OWHIITENHA.

4 [TpyunHBI yIIMPEHUS CIEKTPAIbHON JIMHHUH. I1K-2.3.1

) CrtpykTypHas cxema JIeiCTBUS J1a3epa, yCUICHHE B I1K-3.3.1
KBaHTOBOM CUCTEME.

6 Cnioco0sI co3/1aHusI THBEPCHOW HACETIEHHOCTH, I1IK-3.V.1
MHOT'OYPOBHEBBIE CXEMbl HAKAYKH

7 Pe3oHaTopbl, OCHOBHBIE MOHSITHUS. ITK-1.3.1

8 Bunbl pe3oHaTopoB. IIK-1.¥.2

9 Moaynsitiys TOOpOTHOCTH B Jla3zepax ITK-1.B.1

10 CuHXpOHHM3aLUs MOJI B MHOTOYAaCTOTHOM JIa3epe I1K-2.3.1

11 He-Ne nazep, nuarpamMMa Hakayku, KOHCTPYKIHS, I1K-3.3.1
napameTphl.




12 Jlazep Ha pyOuHE, OCOOCHHOCTH HaKa4KH, KOHCTPYKLUS, IIK-3.V.1
apaMeTpsbl.

13 Jlazepusie nuonsl (JI1) Ha oguHOUHOM cTpyKTYpe, dakTopsl | [1K-1.3.1
YBEJIMYEHUS IOPOTOBOIO TOKA

14 JIJ] na AT'C, nmpuHImmn paboTsl, 0COOEHHOCTH, CTPYKTYpa [IK-1.¥ .2
AKTHUBHOTI'O BEIIECTBA

15 Xapakrepuctuku JIJ] na IT'C I1K-1.B.1

16 OnnouacrorHeie JIJI. [1IK-2.3.1

17 CBeTousnyyaronye 10 Ibl, 0COOCHHOCTH, BUJIBI, I1IK-3.3.1
XapaKTePUCTUKU

18 P-i-n dporoamoast (OJI). ITK-3.V.1

19 Jlapunnbie @J1, HegocTaTKy. I1K-1.3.1

20 OcHOBHBIE TapaMeTphl U xapaktepuctuku DJI. IIK-1.Y.2

21 HIymer poTonpueMHuKoB. OTHOIIEHUE CUTHAJ/IIIYM Ha IIK-1.B.1
Berxoxe DII.

22 OnTuueckue yewiurenu (OY). Knaccudukanus, ocHOBHbIE [1K-2.3.1
THUIIBI.

23 [Tapametpsl u xapakrepuctuku OV. I1K-3.3.1

24 OY na nerupoBannoM OB: ¢pyHKIIMOHABHAS CXEeMa, IIK-3.VY.1
JiarpaMMa HaKayKu, OCHOBHBIE TIapaMeTpPhl, TOCTOMHCTBA

[lepeuenr TeM [l KypcOBOTO MPOEKTHUPOBAHUSA/BBIIIONHEHUSI KYpPCOBOM pabOTHhI

MpeICTaBICHBI B Tabwuie 17.

Tabnuua 17 — IlepeueHb TeM JJIsi KYPCOBOTO MPOEKTUPOBAHMSI/BBIIOJIHEHUSI KYPCOBOM paboThl

Ne i/t N
KYPCOBO# pabOThI

[TpumepHBIii IepeYeHb TeM Ui KypCOBOTO TPOSKTHPOBAHUS/BBITIOIHEHHS

Y4eOHBIM [JITAHOM HE NPEAYCMOTPEHO

Bonpocsl s mpoBeneHUs NOPOMEXKYTOYHOM aTTeCTalMd B BHUJAE TECTUPOBAHMS
npeJcTaBieHbl B Tabnuie 18.
Tabnuua 18 — IIpumepHbIii iepeueHb BOIIPOCOB ISl TECTOB
Ne i/ [TpumepHBIil TEpedeHb BOMPOCOB TSI TECTOB Koz
HHAUKATOpa
1 Buibl KBAaHTOBBIX MIEPEXOI0B, KX OCOOCHHOCTH. I1IK-1.3.1
2 CIOHTaHHOE U BBIHYKJICHHOE U3J1yY€HUE, CBOUCTBA. TIK-1.V.2
3 Koahduuuents! DiHIITENHA, CBA3b MEXKIY HUMH U €€ CIEICTBHS. IIK-1.B.1
4 [TpryMHBI yIIMPEHHs CHEKTPAIbHON JIMHUU ONTHYECKOTO HCTOYHHKA, [1K-2.3.1
OJHOPOAHOE U HEOJHOPOAHOE YIIHPEHHUE.
5 [TosicHuTe MEXaHU3M YyCUJIEHUSI B AaKTUBHOM BELLIECTBE. T1IK-3.3.1
6 DOyHKITHOHATBEHAS CXeMa U TIPUHITAI ISHCTBHUS J1a3epa. I[IK-3.V.1
7 Tpex- 1 4eThIPpeXypPOBHEBBIEC CXEMbl HAKAUKH BCIIOMOTaTEJIbHBIM IK-1.3.1
U3TY4YEeHUEM, TIOSICHUTh X CMBICIL.

8 Uewm ompezenseTcs IIUPUHA CIIEKTPa Ja3epa B OJHOYACTOTHOM pekumMe? TIK-1.YV.2
9 UYro Takoe mpoCTpaHCTBEHHAS KOT€PEHTHOCTH? I1K-1.B.1
10 Yo Takoe BpeMEHHAasi KOTEPEHTHOCTH? I1K-2.3.1
11 Kak ocytmecTBiasieTcst MOAYIIAIMS JOOPOTHOCTH jazepa? I1K-3.3.1
12 B kakux nasepax U IpH KakMX YCIOBHAX MPOUCXOAUT cuHXpoHu3anud mon? | [IK-3.V.1
13 VYCTpoiCTBO M IPHHIIKIT ICHCTBHS Jia3epa Ha pyOuHe. ITK-1.3.1
14 VYerpoiicTBo 1 puHImn aeiictBus He-Ne nasepa. [IK-1.¥.2
15 YCTpoiCTBO M MPUHIIMIT ACHCTBHUS TOIYIIPOBOAHUKOBOTO rOMOJIa3epa. IIK-1.B.1

OCHOBHBIE HEJOCTATKH.




16 [Ipunnun aeicTBus asepa Ha ABOMHON reTepOoCTpyKType, ero nocrouHctra. | [1K-2.3.1

17 Crpykrypa u KoHCTpyKuus azepHoro auozaa (JI/I) ¢ pesonatopom ®abpu- [1K-3.3.1
IIepo.

18 Mertonp! peanuzanuu ogHodactToTHoro JI/I. [1IK-3.Y.1

19 [IpuHNINT KeWCTBUS U CTPYKTYpa cBeTonsmydatomiero auoga (CU). [IK-1.3.1
[ToBepxHocTHBIN U TopueBoit CU/IL.

20 Hapucyiite MOIyISLIMOHHYIO XapaKTEPUCTUKY U MOSICHUTE MPUHLIUI IIK-1.Y .2
MMITYJICHOW MOJTYJISIITUH B TTOJIYIPOBOTHUKOBOM JIa3epe.

21 Kaknmu hakTopamu ompenensercst cpeaHssl JTMHA BOJIHBI U B IIK-1.B.1
CIEKTPATHHOM XapaKTEPUCTUKH MOTYIPOBOTHUKOBBIX H3JIydaTeNeH.

22 DHepreTruyeckasi ¥ 4aCTOTHAsI MOIYJISILIMOHHAS XapaKTePUCTUKU T1IK-2.3.1
MTOJTYTIPOBOTHUKOBBIX M3ITydaTeleH.

23 B ueM nmpuHIMOMAIBHAS pa3HULIA MEKY CBETOM3IYYAOIIUMHU JUOIaMH U I1K-3.3.1
JIa3epHBIMU TUOJaMU?

24 CpaBHHUTE OCHOBHBIC XapaKTEPUCTUKH CBETOM3IYUAOIINUX AUOJOB U IIK-3.V.1
JIA3€PHBIX JHOJIOB.

25 ChopmynupyiiTe TOCTOMHCTBA U HEAOCTATKH KAXKIOTO. I1IK-1.3.1

26 ITouemy p-i-n hoToano s 061aAaI0T OOIBITUMH YYBCTBUTEILHOCTHIO U T1IK-1.Y.2
OBICTPOICHCTBUEM 110 CPABHEHHIO C OOBIYHBIMH (hoTOAHOAaMH?

27 OnuumTe NpUHLHUI ACHCTBUS, HA30BUTE NPEUMYIIECTBA U HETOCTATKU I[1IK-1.B.1
JID/I.

28 INouemy kpemuueBble O/] He UCIIONB3YIOTCA B ClIEKTpaibHOM Auanasone 1,3 | T1K-2.3.1
— 1,55 mxMm?

29 HazoBuTe ncrounnky nrymoB B (hOTOIIpHEMHOM ycTpoiicTBe. KakoBa I[1K-3.3.1
MIPUYMHA BOSHUKHOBEHHUSI KBAHTOBOT'O IITyMa?

30 Hanuure Gpopmyity U1t OTHOIICHHS CUTHAN\IIIYM Ha BBIXOJIE IK-3.V¥.1
(hoTOTIPHEMHOT0 YCTPOMCTBA.

31 Kakue Byl ontrdeckux ycunutenei (OY) Bbl 3HaeTe? I1IK-1.3.1

32 Onwumute npuniyn Aeiicteus OVY. [lepeuncnure OCHOBHBIC TAPaMETPhI. [IK-1.Y.2

33 Hazosure nctounuku mymoB B OV. IIK-1.B.1

34 Hapucyiite u noscuHure pyHKIHOHANbHYI0 cxeMy OV Ha JIeTHpOBaHHOM IIK-2.3.1
BoJIOKHE. KakuM TpeOOBaHUSAM JIOJIKEH YI0BICTBOPSITH €r0 HCTOUHUK
HaKauku?

35 ChopmynmpyiiTe TOCTOMHCTBA U HEJOCTATKH KaXJ0r0. I1IK-3.3.1

36 ITouemy p-i-n hoToano s 061aAaI0T OOTBITUMH YYBCTBUTEIBHOCTHIO TIK-3.V.1
OBICTPOICHCTBUEM 10 CPABHEHHIO C OOBIYHBIMH (DOTOAHOAaAMH?

37 OnuumTe NpUHLIKUI ASHCTBUS, HA30BUTE NPEUMYIIECTBA U HEJOCTATKU T1IK-1.3.1
JIDJI.

38 INouemy kpemuueble O/] He UCIIONB3YIOTCS B clieKTpaibHOM Auanasone 1,3 | [IK-1.V.2
— 1,55 mxm?

39 HazoBuTe ncrounnky nrymMoB B (hOTOIIpHEMHOM ycTpoiicTBe. KakoBa I[1IK-1.B.1
MIPUYMHA BOSHUKHOBEHHUSI KBAHTOBOT'O IITyMa?

40 Hanumure Gpopmyity 11t OTHOIICHHS CUTHAI\IIIYM Ha BBIXOJIE IK-2.3.1
(hoTOIIPHEMHOT0 YCTPOMCTBA.

41 Kakwue Bunbt ontuueckux ycunutenei (OY) BbI 3HaeTe? I[1K-3.3.1

42 Onwuiute npuHiyn Aeicteus OVY. [lepeuncnure OCHOBHBIE MaApaMETPhI. I1IK-3.V.1

43 Hazosure uctounuku mymoB B OV, I1K-1.3.1

44 Hapucyiite u noscuute pyHKInOHAIBHYIO cxemy OV Ha JIerMpOBaHHOM TIK-1.YV.2
BoJIokHEe. KakuM TpeOOBaHUSIM JIOJIKEH YI0BICTBOPSTh €r0 HCTOYHUK
HaKauku?

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYyYarolUXCs 3a04HON (OPMBI
oOydeHus1, IpecTaBIeHbl B Ta0muie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT



Ne n/mt [TepeueHb KOHTPOJIBHBIX PAOOT
He npenycmorpeHo

10.4. MeTtoauueckre  MaTepuaibl,  ONpEAeNsAIolue  MPOUEAYpPhl  OLECHUBAHUS
WHIWKATOPOB, XapaKTePU3YIOMUX J3Tanbl (OPMUPOBAHHUS KOMIICTCHIIUN, COJEPKATCS B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL, pernmameHTHpPYOMIMX TMOPSAJOK U IPOLEAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH U MTPOMEXKYTOYHON aTTeCTaIl[uu O00YJaroIuXcs
'VAIL

11. Meroaudeckue yKa3aHus Ui 00YJIArOIIUXCS IO OCBOSHUIO JUCIIUILTAHBI

11.1. Meroauueckue ykazaHus s OOYyYarOIIMXCAd 10 OCBOCHHIO JIEKIIMOHHOTO
MaTtepuana (eciu npedycmMompeHo yYueOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
IyOOKOE U SICHOE U3JI0KeHne yueOHoro MaTepuana. HazHauenne coBpeMeHHOM JIEKIIUU B paMKax
JUCHUTUTMHBL HE B TOM, YTOOBI TOJYYHTh BCIO HH(GOpPMAIMIO IO TeME, a B OCBOCHHHU
dbyHIaMeHTaNbHBIX MpoOJIeM JUCIHUIUIMHBI, METOJAOB HAYYHOTO T[IO3HAHUSA, HOBEHIINX
JOCTH>KCHUN HaydyHOM MbICiH. B ydueOHOM mporiecce JIEKIUsl BBIMOIHAET METOI0JI0TUYECKYIO,
OpraHU3aIMOHHYI0 U UHGOopMaMoHHYI0 (GyHKIMU. JIeKus packpbpiBaeT MOHATHIHBIN ammapat
KOHKpETHOH oOjacTu 3HaHUs, €€ MpoOJeMbl, AAeT LEIbHOE IPEJCTaBICHUE O AUCLUIUIMHE,
MOKAa3bIBAE€T B3aUMOCBS3b C APYTUMHU AUCLUIUIMHAMM.

[InaHupyemMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIOJyY€HHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3AUMOCBSI3aHHBIX 3HAHUI, YPOBEHb KOTOPBIX
ONpeeNseTcs UeJIeBOM YCTAaHOBKOM K KaXKJ10M KOHKPETHOM TeMe;

— TIOJy4Y€HUE OIbITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTelIeM;

— pa3BuTHE MNpo(ecCHOHANBHO-IENOBBIX  KAauyecTB, JIOOBU K  NpeaMeTy |
CaMOCTOSTEJIbHOI'O TBOPYECKOTO MBIIIJICHUSI.

— TOsBIIEHUE HEOOXOAMMOro HHTEpeca, HEOOXOAUMOTO /ISl CAMOCTOSITENIEHOW paboTHI;

— MOJIyY€HHUE 3HAaHUM O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKHU U O IPOTHO3€
UX pa3BUTHUS Ha OJM>KalIINe rOibl;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACNSTH TIJIaBHBIE MBICIU U
MOJIOKEHUS, PUXOTUTH K KOHKPETHBIM BBIBOJIaM, TIOBTOPATH UX B PA3IMYHBIX (POPMYIHUPOBKAX);

— TOJIy4u€HHe TOYHOI'O IOHUMAaHHUs BCEX HEOOXOUMBIX TEPMUHOB U TIOHSATHH.

JIekuMOHHBI MaTepHal MOXET CONPOBOXKIAThCA JIEMOHCTpalUuend CIaioB H
UCMOJIb30BAaHUEM pA3laTOYHOIO MaTepuajia IpH TNPOBEIEHHUH KOPOTKUX JHCKYCCHH 00
OCOOEHHOCTSIX MPUMEHEHMSI OTAEIbHBIX TEMATHK 110 AUCLHUIIINHE.

CrpyKTypa npeaocraBicHus JEKIHOHHOIO MaTepuana:

— KBaHTOBBIE MIEPEX0/Ibl B AaKTUBHOM BEILIECTBE J1a3€Pa;

— ONTHYECKHE PE30HATOPBI;

— YCIIOBUS yCUJICHUS M T€HEepalliy KoieOaHuil B KBAaHTOBBIX CHCTEMAX;

— METO/1bl MOYJISILIUY JIA3€PHOTO U3ITy4EHUS;

— (oTonpuemMHbIe yCTPONCTBA, TApaMEeTPhl U XapaKTEPUCTUKH.

11.2. Meroaudueckue ykazaHHsS ISl OOyYaroIIUXCS IO MPOXOKICHHIO MPAaKTHYECKUX
3aHATHI

[IpakTrueckoe 3aHITHE SBISIETCS OJHOM M3 OCHOBHBIX (DOPM OpraHM3aIiy y4eOHOTO
mpoliecca, 3aKIII0Yaronasicsl B BHIOTHEHUN 00YyJaIOIIUMUCS MO PYKOBOJACTBOM MperogaBaTens
KOMIUIEKCa Y4YEOHBIX 3aJlaHUi C IETbI0 YCBOCHUS HAYYHO-TCOPETUYECKUX OCHOB YUYEOHOMU
JTUCIUILIAHBL, TPHOOPETEHUsI YMEHUN U HABBIKOB, OIBITA TBOPUYECKOU JESITEILHOCTH.

[lenmpr0 MpakTHUECKOTO 3aHATHUS TSI 00YUYAIOIIEToCs SBISIETCS] MPUBUTHE O0YYarOIIMMCS
YMEHUI U HAaBBIKOB NMPAKTUUYECKOU JIEATETbHOCTH 110 U3y4aeMOM AUCIUIUINHE.



[Inanupyemble pe3yabTaThl IPU OCBOEHUHU O0YUYaAIOLIUMCS IPAKTHUECKUX 3aHATHIL:

— 3aKperuieHue, yriayOsieHue, paclldpeHHe M JAeTalu3alus 3HAHUW TNpU pelIeHUuU
KOHKPETHBIX 33/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAMH M METOJUKAMH M3Y4YCHUS KOHKPETHOH y4yeOHOM
JUCIUILINHBI,

— BBIpaOOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI MOJYYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJJaHUI;

— olecrneueHne palMOHAIBHOIO COYETaHHMS KOJUIEKTMBHOM M MHIMBHIYaJIbHON (GopMm
00y4eHwusI.

TpebGoBanusl K MPOBEACHUIO NPAKTUYECKUX 3aHITUN
[IpakTuyeckue 3aHATUS TPOBOIATCS B WHTEPAKTHUBHOH (opMe B BHJIE TPYIIOBBIX
JUCKYCCHH 110 TeMaM, IPeACTaBICHHBIM B Ta0nuLe 5.

11.3. Metoauueckue yka3zaHus Uit 00y4aroLUXCs 1O BBITTOIHEHUIO Ta00PaTOPHBIX paboT

B xoz1e BINOMTHEHNS J1a00OPATOPHBIX PA0OT 00YUAIOIIUIICS JOIDKEH YIITyOUTh M 3aKPETHUTh
3HAHUS, IPAKTUYECKNUE HABBIKH, OBJIAJETh COBPEMEHHOW METOJIMKOM M TEXHUKON 3KCIEPUMEHTA
B COOTBETCTBMM C KBIM(PHUKAUOHHON XapaKTepUCTHKOW oOydaromierocs. BrinonHenue
71a00paTOPHBIX pabOT COCTOUT U3 IKCHEPUMEHTAIBHO-IIPAKTUYECKOMN, PacYeTHO-aHAIUTHYECKOM
4acTe! U KOHTPOJIBHBIX MEPOIPHUITHM.

BeinonHenue 51ab0paTopHbBIX paboT OO0yyaromMMCs SBJISIETCS HEOTHEMJIEMOH YacThIO
U3yYeHHs] JUCHMIUIMHBIL, OIpeNeisieMoil ydeOHBIM IUTAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIUM pelIeHue CIeIyoIUX OCHOBHBIX 33/a4 00y4aroIerocs:

— INpHOOpeTeHre HABBIKOB UCCIIE0BAHMS ITPOLIECCOB, SABJICHUM U 00BEKTOB, H3y4aeMbIX
B paMKax JaHHOW JUCLMILIMHBL;

— 3aKpeIuleHHEe, Pa3BUTHE U JeTallu3allds TEOPETUYECKUX 3HAHUN, MOJYYEHHBIX Ha
JEKIMX;

— ToJyueHHe HOBOM MH(OpMAIMH [0 3y4aeMON AUCIUILINHE;

— mpuoOpeTeHrne HaBBIKOB CAMOCTOATENbHON paOOThI € Ia0OpaTOPHBIM 000PYI0BAHHEM
U pudopamu.

3ajanue U TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

3amaHue M TpeOOBaHUs K MPOBEIECHUIO Ja0OpaTOPHBIX paboT, CTpyKTypa U ¢opma oTdeTa O
naboparopHeix paboTtax, TpeOoBaHMIO K OGOPMIICHHIO OT4eTa 1o JjabopaTopHOil padoTe
c(hopMyIMpPOBaHbI B METOINYECKOM ITOCOOMH:

IIpecnenes JI.H. OcHOBBI KBAaHTOBOM AJIEKTPOHUKH. MeToanueckre yka3aHusl K BBIITOJHEHUIO
naboparopubix padot, CI16. 'YAIL 2015 (snexTpoHHbIe MaTepuaisl Kadeaps 23)

Crpykrypa 1 dhopMma oTdeTa 0 1adopaTopHoOii pabore

OtueT hopMHUpYyETCS B CIACAYIOIIEM MOPSIIKE:

1. TUTYBHBIN JHCT.

TuTyapHBINA TUCT OQOPMIISIETCA B COOTBETCTBUU C 00Pa3IIOM.

2. IIpoToko k 1abopaTopHO paboTe ¢ MOIMUCHIO MTPEToAaBaTelNs WIN COTPYIHUKA.
[IpoTokon k mabopaTopHOIt paboTe ABIsSETCS Ta00PATOPHBIM KYPHATIOM, COACPIKAITUM
HE00XO0IMMBIE /TS BHITIOJHEHHUS 1ab0opaTOpHON pabOThl UCXOIHBIE JaHHBIE, 3a(UKCUPOBAHHBIE
B TIPOIIECCE BBITIOJTHEHUS JIA00OPATOPHOU PadOTHI pe3yIbTaThl. be3 monmucanHoro
IpernoiaBaTeseM Wik COTPYAHUKOM MPOTOKOJIA OTUET K 3alUTe He IPUHUMAETCH.

3. lens paboTHI.



[{enb paboOThI MOKA3BIBAET, JIJIsl UErO BBIMOIHIETCS paboTa, HalpuMep, AJs OJy4YeHUs Win
3aKpeTUICHUS] KAKUX HABBIKOB, U3YYCHUS KAKUX SBJICHUH, 3aKOHOB U T.II.

4. Kpatkoe conepskaHue pabOoTHhl.

Kpartkoe copepkanue paboThl BKIIOUAET TEOPETUYECKOE OMUCAHNE TEMATHKH JTaO0paTOPHOI
paboThI M 0OPaOOTKH MOTYUYEHHBIX TAHHBIX.

5. Pe3ynbTarhl IpeBapuUTEIBLHOTO pacyera.

[IpenBapuTenbHble pacueThbl MIPOBOJISATCS B COOTBETCTBHUH C 33JAHUEM U [TO3BOJISIIOT
TEOPETUYECKH OLICHUTH MapaMEeTPhl U XapaKTEPUCTUKH UCCIIEAYEMBIX IPOIIECCOB U OOBEKTOB.

6. O6paboTKa pe3yabTaToB.

O0paboTka pe3yIbTaTOB BKIIOYACT OMMCAHKUE XO/[a BBHIITOJIHEHUS PaOOTHI, epeUeHb
MOJIyYEHHBIX PE3YyJIbTaTOB, COMPOBOXKAAOIIUXCSI HEOOXOAUMBIMU KOMMEHTAPUSIMU, pacieTaMu
Y TIPOMEKYTOYHBIMH BBIBOJIAMH, CXEMBI, YEPTEXKH, TpaUKH, TUarpaMmsl U T. 1.

7. BbIBOIBI 110 pe3yjIbTaTaM BBIMOJIHEHHS paOOTHI.

BriBo1bI O paboTe enarTces Ha OCHOBAaHMH 0000IIEHNUS TOTYYESHHBIX pe3yabTaToB. B BeIBOIaX
TaK)Ke OTMEYAIOTCs BCe HEIOPAOOTKH, MO KaKOM-TNO0 MpUYNHE UMEIOIINE MECTO, MPEAJIOKEHUS
¥ PEKOMEHJIAINY TI0 JaJbHEUIIEMY UCCIIE0BAaHUIO TIOCTABICHHON B paboTe mpoOaeMbl U T. II.

8. [Ipunoxenus.

B npunoxenuss BeIHOCATCS OMONMMOTpagUUECKHil CIHCOK, COJEPKAIIUi CCHUIKM Ha KHUTH,
NEPUOANYECKUE U3JaHUsl, UHTEPHET-PECYPChI, HUCIIOJIIb30BAHHbBIE MPHU BBITOJIHEHUU PaOOTHI U
opopmnernn oTuéta. B OCHOBHOM TeKcTe OTUYETa CCHUIKM Ha MYHKTHI OuOimorpadudeckoro
CIIMCKa OpUBOAATCS B cienytomeMm Buze: [1, crp.2], rae 1 — Homep myHkKTa, cTp. 2 —
JIOTIOJTHUTEIIbHOE YTOYHEHUE MECTOIIOIOKEHUSI B TEKCTE.

B nipuiioskeHre BEIHOCATCS TaKXKe CIIpaBOYHas M Mpoyas nH(opMalus, He BKIIOYEHHAS B
OCHOBHBIE Pa3feibl OTYETA.

TpeboBanus k 0ohopMIECHUIO OTYETA O JIabopaTOpPHOI paboTe
OtuéTt no 1abopatopHOii paboTe BHIMOIHAETCS KaXIbIM CTYICHTOM Ha JIucTax Oenoi 6ymaru popmarta
A4 B mewatHoM wiM pykomucHOM Buzae. KommbioTepHoe odopmieHue sBisercs Oolee
NPEANOYTUTENHHBIM, OJTHAKO JAOMYCKAETCS YaCTUYHO HIIU MOJHOCTBIO aKKYpaTHO O(GOPMIISTH OTYET
oT pyku. HeOpexxHo odopmieHHbIe WM HEepa300pYMBO HAIMMCAHHBIC OTYETHI OTIPABISIOTCS Ha
nepeaenKy.
[Ipu odopmiennn oTu€ra UCHONB3yeTCS CKBO3HAs HyMEpalusl CTPaHUIl, CUYUTAs THTYJIbHBIA JTUCT
nepBoii crpanuieil. Homep cTpaHuIipl Ha TUTYJIBHOM JIUCTE He CTaBUTCS. HoMepa cTpaHuIbl cTaBsATCS
0 IIEHTPY BBEPXY.
ITpu odopmitennn oTuyéra B IEUaTHOM BHJE JKeJIaTelIbHO coOMonaTh cieaytomue TpedoBanus. s
3aroJIOBKOB: TOJMYKUPHBIA mpudt, 14 0T, neHTpupoBaHHBIN. /{151 OCHOBHOTO TEKCTa: HEKUPHBIN
wpudt, 14 0T, BeIpaBHHBaHKE 1O mmpuHe. Bo Bcex ciyuasx tun mpudra — Times New Roman,
orctyn ab3ama 1.25 cm, TOTyTOPHBIN MEKAYCTPOUHbIN nHTEepBat. [loms: 1eBoe — 3 cM, ocTambHBIC —
2 cMm.

11.4. Metoauueckue yka3aHus JUisl 00y4aromMXcsl MO IPOXO0XKAECHUIO CAaMOCTOSATEIbHON
paboThI

B xone BbIMOSHEHUSI CaMOCTOSITEILHOM pabOThI, 00yJaronIuiicss BBITOIHAET paboTy IO
3aJJaHUI0 ¥ TIPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

Jns oOyvaromuxcs 1o 3aoyHod (opme O0OydeHHs, camMoCTOsiTeNbHas paboTa MOXET
BKJIIOUATh B ce0s KOHTPOJIbHYIO paboTy.

B mnpouecce BBIMONHEHHUS CaMOCTOSTENbHONW paboThl, y oOydaromerocst popMHpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHKUE PaboUero BpeMeHH, KOTOPOe MO3BOJISIET UM pa3BUBAaTh YMEHHUS U
HaBBIKM B YCBOGHHMH M CHCTEMATHU3allMU TNPUOOpETaeMbIX 3HAHWM, O00ECleurnBaeT BBICOKHMA
YpOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YEHHs, MOMOraeT IOJYyYUTh HAaBBIKA IOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.



MeroaudeckuMH ~ MaTepUallaMK,  HaNpaBJIOIIMMU  CaMOCTOSITENIBHYIO — paboty
00YJarOIIUXCSISBIISIOTCS:

—  y4eOHO-METOAMYECKHA MaTepHall MO0 JUCIUILINHE;

— METOJUYECKHE YKa3aHHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX Pa0OT (Ui 00yYaroImuXCst
1o 32049HOU (hopme 0OyIeHus).

11.5. MeToau4eckue yka3zaHus Uit O0yUJaONIUXCS 110 MPOXOKIACHHUIO TEKYIIETO KOHTPOJIS
yCIEBAEMOCTH.

Texkymui KOHTpPOJIb YCIEBAEMOCTH IIPELyCMaTpUBAaET KOHTPOJIb KayeCcTBAa 3HAHUU
00yyaroIuxcs, OCyLIECTBISEMOIO B TEYEHUE CEMeCTpa C ILIeJIbI0 OLEHUBAHUSA XO0Jla OCBOEHUS
JUCLUIUINHBI.

Texymumii KOHTPOJIb 3HAHUI POBOAUTCS B (POPME TECTUPOBAHMSL.

11.6. Metoauueckue ykazaHus JJisi 00y4aroUMXcs MO MPOXOXKICHHUIO MPOMEKYTOYHON
aTTeCTaIUU.

[IpomexyTouHas  artectanus  OOy4YalOIIMXCS  MpeAyCMaTpUBaeT  OIICHUBaHHE
MPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3yJIbTaTOB OOy4eHHS MO AuciuiuinHe. OHa BKIIIOYAET B
ceost:

— muddepeHunpoBaHHbI 3aueT — 3T0 ¢GopMa OIEHKA 3HAHWH, MOJYyYEeHHBIX
00yyJaronMMcs Mpy U3yYEeHUHU JAUCIHUIUIMHBI, TIPU BBHIITOJIHEHUH KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HCCIIE0BATEIbCKUX PAOOT U MPOXOXKICHUH MPAKTUK C aTTECTAlMOHHON OLIEHKON
COTIUYIHOY, «XOPOIIOY, KYIOBJIECTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHLHOY.

Cucrema OIEHOK IpPH MPOBEIECHUU MPOMEKYTOYHOW AaTTeCTAllMU OCYIIECTBISETCS B
cooTBeTcTBUU ¢ TpeboBanusMu [lonoxenuit «O TekymeM KOHTpOJE YCIEBAaEMOCTH U
MPOMEXKYTOUHOH artectauuu cTyaeHToB ['YAII, oOywarommxcss MO MNporpamMmbl BBICHIETO
obpazoBanusi» u «O MOIYJIbHO-PEUTHHIOBOM CHCTEME OIICHKM KadecTBa Y4eOHOW paboThl

ctynentoB B 'Y AID.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMmy TUCHUILIMHbI
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