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AHHOTaUA

HuctmuimHa «KBaHTOBBIE TEXHOJOTHMHM» BXOAUT B 00pa30BaTENIbHYIO MPOrpamMmy
BbICLIET0 O0pa3oBaHMsl — IMporpaMMy OakajaBpuaTa IIO HAIPaBJICHUIO MHOJArOTOBKH/
CIEUAIILHOCTH 12.03.05 «Jlazepnas TEXHHUKA u Ja3epHble TEXHOJIOTUI
HalpaBJIeHHOCTH/Crieuanu3anuu «JlazepHasi TeXHUKA U JIa3epHbIC TEXHOJIOTHW». JucuuminHa
peanu3zyercs kKagenpoit «Ne23».

JlucuuiuinHa HaiesleHa Ha () OpMHUPOBAHKE Y BBIITYCKHHUKA CIIETYIOIUX KOMIIETEHIIWN:

[1IK-6 «KBaHTOBbIE TEXHOJIOTUN

ConeprkaHue TUCHUIUIMHBI OXBATHIBAET KPYT BONPOCOB, CBS3aHHBIX C TEOPETUYECKUMU U
NPaKTUYECKUMU BOMPOCAMHU pPEANM3alUU MPOTOKOJIOB KBAaHTOBOH KpunTOrpaduu, a TakkKe
BBIUUCIICHUSIM HA KBAaHTOBOM KOMIIbIOTEpE.

[IperonaBanye MUCHMIUIMHBI TPEAYCMAaTPUBACT ClEAyIOUMe (OpPMBI OpraHU3aluu
yu4eOHOro nmpouecca: Jekyuu, JaabopamopHvlie  pabomel,  nNpaKkmuyeckue — 3aHAMUS,
camocmosmensras paboma obyuaiouje2ocs.

IIporpaMMoil TUCHMIIIMHBI MPEIyCMOTPEHBI CIEAYIOIINE BHJIbl KOHTPOJSA: TEKyIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTecTaus B hopme sKk3ameHa (5 cemectp).

OOwiast TpyAOEMKOCTh OCBOCHMS AMCLUIUIMHBI COCTaBiseT 3 3ayeTHbIX eauHuibl, 108
4acoB.

SI3pIK 00y4EHUS 110 TUCHUIIIMHE KPYCCKUN»



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
[Tomyuyenue cryaeHTaMH HEOOXOJMMBIX 3HAHUKW B 00JIACTM  KBAHTOBOWM KpunTorpaduu,
KBAaHTOBBIX BBIYMCICHUM W OpraHU3alMM I[epefadyd KBAaHTOBOTO KJIOYa MO BOJOKOHHO-
ONTHYECKOMY KaHaTy CBSI3HU, a TAK)KE 3aKPEIUICHUE MOJYyYCHHBIX CTY/ICHTAaMU 3HAHUH U HAaBBIKOB
npu pa3paboTKe yCTPOUWCTB KBAHTOBOTO IMH(DpOBaHMUS.

1.2. JlucummuiiHa  BXOJUT B  COCTaB  4YacTH, (OPMHPYEMOH  y4aCTHUKAMH
00pa3oBaTesbHBIX OTHOIIECHUHM, 00pa30BaTeIbHON MPOrpaMMBbl BBICIIETO 0Opa3oBaHus (l1ajee —
OII BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO JUCHIUTLINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AMCHUILIUHBI 00yYaIONIUICS JODKEH 00JaJaTh CIETyHOINIHMH
KOMITETCHIIMSAMU WIIM WX 4acTsAMU. KOMIIETeHIIMM ¥ WHIMKATOPBI UX JTOCTHKEHUS NPUBEIACHBI B
Tabmuie 1.

Tabmuna 1 — [lepeueHp KOMIETEHIMN U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynna) Kon u Kox n HanMeHOBaHNE HHIMKATOpa JOCTUKEHHUS
HaVMEHOBAaHUE

KOMIICTCHII N KOMIICTCHII NN
KOMIICTCHIIUN

[1K-6.3.1 3HaTh NpUHIMIBI paOOTHI U TOCTPOCHUS
CHCTEM KBAaHTOBOW KpUNTOrpa(uu U KBAHTOBBIX
BBIYUCIICHUI

[1K-6.3.2 3HaTh 351eMeHTHY1O 0a3y u ee
Ha3HAYeHHUE B CUCTEMaX KBaHTOBOM
KpUnTorpapuu U BeIYMCICHUN

[1K-6.3.3 3HaTh OCHOBHBIE TPOTOKOJIBI TIEpEAAUN
nH(pOpMalUU B CUCTEMaX KBAaHTOBOM
Kpunrorpapuu

IIK-6.Y.1 ymeTp HacTpauBaTh CUCTEMBI
KBaHTOBOW KpUNITOTpaduu, BEISBIATH
ITpodeccuonansusie | [TIK-6 KBantoBbIe HEUCIIPABHOCTb U YCTPAHATH €€

KOMIIETCHIIUU TEXHOJIOTUU [1K-6.Y.2 ymeTs IpoBOAUTH U3MEPEHUS
IIapaMeTPOB ONTHYECKUX CXEM KBAHTOBOM
Kpunrorpapuu

IIK-6.Y.3 yMeTb COCTaBIATh AITOPUTMBI JJIS
KBaHTOBBIX BBIUYHCICHUN

[TIK-6.B.1 BnageTs HaBbIKaMH pabOTHI C
COBPEMEHHBIM IPOTPaMMHBIM 00eCTIeYeHUEM /ISt
KBaHTOBBIX BbIUMCICHUM

[1K-6.B.2 BnageTs HaBBIKaMU PaOOTHI C
ONTHYECKUM 000PYIOBAaHUEM JIJIsi COOPKH U
MOHTAaka ONITUYECKUX CXEM KBAaHTOBOMU
Kpunrorpapuu

2. Mecro nucuumianHsl B ctpyktype OI1
JucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, pPaHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
[P U3YUYEHHUH CIEAYIOUINX AUCIUILINH:
—  «OCHOBBI OIITHKHY,
— «Bon0KOHHO-ONTHYECKHE KOMIIOHEHTBI»,
— «OCHOBBI KBAaHTOBOH 3JIEKTPOHUKW,
3HaHMs, TIOJNyYEHHBbIE NPU U3YUYEHHUU MaTepuana JaHHOW JHUCUUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAUE€HUE, TAK U UCIIOJIb3YIOTCS IIPU U3YUEHUH IPYTHX AUCLMILINH:
— «OnrTuyeckue CUCTEMBI CBSI3N»,




— «OCHOBBI KOHCTPYHUPOBAHUS ONTHUYECKUX U JIA3EPHBIX PUOOPOB U CUCTEM.

3. O0BeM U TPYJ0EMKOCTh JUCIUTUINHBI
JHannaple 00 o0meM oO0beMe MUCIUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 110 CeMeCTpaM) IpeACTaBICHbI B
tabnuie 2.

Tabmauna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILIIUHBI

TpynoemMKoCTh 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne5
1 2 3

Oowan mpyooemkocmep OuCyuUNJIUHbL, 3/ 108 3/ 108
3E/ (4ac)
U3 Hux uacoe npakmuueckoii n00Z0MO6KU 34 34
AyoumopHnuie 3auamus, BCETO 4ac. 68 68
B TOM YHCIIC:

nekimu (JI), (dac) 34 34

npakTuueckue/cemunapckue 3anarusa  (I13), 17 17

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 17 17

KypcoBoii npoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 27 27
Camocmoamenvnan paboma, Bcero (dac) 13 13
Buo npomesxcymounoit ammecmayuu:. 3a4er, K3 K3
audd. 3auer, sx3amen (3ager, Audd. 3a4, Dk3.) ” i

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYI0OEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHIAM 3aHSITHH.
Paznensl, TeMBI TUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Jlexmuu | 113 (C3)| JIP KII CPC

Pa3nensl, TEMBI JUCLUIIINHBI (ac) (ac) (1ac) (uac) (1ac)

Cemectp 5

Paznmen 1. MoHTaXX BOJOKOHHO-ONTHYECKOIO KaHasa
CBA3H

Tema 1.1.  Ontnueckume  BomokHa.  CBapka
OITOBOJIOKHA. 4 2 2 3
Tema 1.2. PedpniextomeTp. MeToabl ONTHYECKON
pedaexromerpun. OCHOBHBIE TapaMETPhI
pedurekromerpa. Metox OTDR.

Paznen 2. KBanToBoe pacnpe/encHue KIrodya

Tema 2.1 Cxema pacripelieNieHrs KBaHTOBOTO KITI0ua
Ha OCHOBe nHTepdepomeTpa Maxa-Llanzaepa. 4 5 5 3
Tema 2.2 JIByXmpoxoaHAas aBTOKOMITCHCAITMOHHAS
cxema Plug&Play

Tema 2.3 OcnabneHue Ja3epHbIX HMITYJIbCOB




Pazgen 3. Ilpaktuueckas peanu3anus CXEMBbI
pacrpeneneHusT KBAaHTOBOTO KITI04Ya

Tema 3.1. IlpuHiun paGoThl M ONTHYECKas cXeMa
«boba» 4 2 2 3
Tema 3.2 Ilpuanun pa®oTel M ONTHYECKas cxema
«AnHCB

Tewma 3.3 I'eHepaniysi KBaHTOBOTO KIIHOYa

Paznen 4. Ilpouenypbl HacTpOMKH YCTPOMCTBa
KBaHTOBOU KpHITTOTpahun

Tema 4.1. Hactpoiika BpeMeHH 0KHUIAEMOTO MPUX0Ja
HUMITYJILCOB Ha JieTeKTopbl boOa 1 Anucer

Tema 4.2. Hactpoiika  HanpsoKeHUS Ha 4 2 2 3
¢dazomonynstopax boba u Anmuce

Tema 4.3. B03MOXHOCTh TeHEpallud KBAaHTOBOTO
KII04a C UCIOJNB30BaHHEM OJHOTO  JAETEKTOpa
OJIMHOYHBIX ()OTOHOB

Pasnen 5. BeeneHne B KBaHTOBBIE BBIYMCIEHUS

Tema 5.1. IIpoOGaembl, PUBEIIINE K UCE KBAHTOBOTO
KommbloTepa.  OrpaHuueHHss  TEXHOJIOTHYECKOTO
xapakrepa. TermoBoit penen Ponwda Jlangayapa.
Tema 5.2. Ooparumas noruka Toddonu, Openkuna.
Teopema  Y.bennera. KBaHTOBBII  KOMIBIOTEP
OdeitHMaHa.

Tema 5.3. AkcHOMBI KBaHTOBOW MeXaHUKH. OCHOBHBIE
TIOJIOXKCHUS alNreOpbl KBAHTOBBIX CUCTEM.

Tema 5.4 ®opmanmsm Jupaka: Opa- U KeT- BEKTOPHI.
KyOut-ocHOBHOW 0OOBEKT KBAaHTOBBIX BBIYHCICHHU.
Knaccudukanuys KBaHTOBBIX COCTOSIHUM

Tema 5.5. OnmHOKYOMTOBBIE JIOTHYECKHE BEHTHIIH
(retiter) Ilaymn Apmamapa Casura (haspl, TOBOPOTOB U
Ap.

Tema 5.6. OcHOBHBIE KBaHTOBbIE anropuTMbl —Jloitya,
I'poBepa u Illopa. CrokeHne uyucenm Ha KBaHTOBOM
KOMIIBIOTEpE.

18 9 9 9

HWroro B cemecTpe: 34 17 17 13

Utoro 34 17 17 0 13

[IpakTHueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0yyarolMMHUCS  OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSi3aHHBIX C  Oy;aymei
npoQeCCHOHATBHON 1eATEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI PUBEACHO B Ta0IuIE 4.

Ta6muma 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep pasnena Ha3Banue u conepxanue pa3feiioB U TeM JEKIUOHHBIX 3aHATUN
1 [Iepenada onTUYECKOrO CUTHANA 110 BOJIOKHY. THITBI BOJIOKOH.
CBapka OnTHYECKOr0 BOJIOKHA
2 Pednexromerpudeckue m3mepenns. Meroq OTDR
3 CxeMmbl IOCTPOEHHUS paclpeesIeHUs] KBAHTOBOT'O KIIH04a
4 KomnoneHTHas 6a3a ONTHYECKUX CXeM Nepeaayy U mpuema

KBAaHTOBOI'O KJIFO4a




4 Hacrpoiika sneMeHTHOI 6a3bl yCTPOICTB KBAaHTOBOM KpHUIITOrpaduu

but n KY6I/IT BBGIICHI/IG B KBAHTOBBIC BBIYHUCJIICHUA

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

Tabmuna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTh

Ne
/o

TeMbl MpakTUYECKUX
3aHATHI

@OpMBI IPAKTUYECKUX
3aHATHI

TpyroemMKOCTb,
(dac)

N3 nux
MPAKTUYECKOU
MOATOTOBKH,
(dac)

No paznena
JUCIIAI
JINHBI

Cemectp

Pacuer nmapamerpos
BOJIOKOHHO-
ONTUYECKOTO TPAKTa

PacueTHoe 3aJaHHC

2

Pacuer napamerpos
TperHa

PacueTHOE 3a/1anme

Pacuer ypoBHs
CpeIHEN ONTHYECKOMN
MOIIHOCTH JIJIs
noctkenus 0,3
($oTOHA Ha UMITYJIbC
Ha BBIXOJIE
OIITHYECKOHN CXEMBI
«AJHUCEBI.

PacueTHOEe 3a/1aHme

PacueT ociabnenus
Ha IEPEMEHHOM
OIITHYECKOM
aTTEHIOATOPE JIJIs
noctmkenus 0,3
dboTOHA HA UMITYJIbC
Ha BBIXOJE
OIITHYECKOH CXEMBI
«AHUCBD.

PacueTHOEe 3a/1aHme

Pacuer Bpemenu
0KHIaeMOI0
MPUX0/1a UMITYJIbCOB
Ha JeTeKTopsl boba n
Anncel

PacdetHoe 3amanue

Pacuer BenmuuuHEI
HarnpspKeHUs Ha
¢dazomoxaymsaTopax boba u
Anucel

Pacuernoe 3amanne

Bcero

17

17

4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJTOEMKOCTb ITPUBEACHBI B TaOIUIIE 6.




Ta6ymia 6 — JlabopaTopHbIe 3aHITHS M X TPYIOEMKOCTh

N3 Hux Ne
Ne Haumenosanue 1abopatopHbIx paboT Tpyn0eMKOCTS, | MPaKTHIECKOH | pasiena
/o (dac) MOJATOTOBKH, | JMCIIHI
(gac) JIMHBI
Cemectp 5
1 CBapka onTHYECKOro BOJIOKHA. 3HAKOMCTBO 1 1 1
CO CBapOYHBIM aNnapaTom
2 HccenenoBanue BOJIOKOHHO-OIITUYECKOTO 1 1 1
tpakta Mmetogom OTDR

3 COopka ontrueckoit cxembr boba Ha 3 3 3
ONTUYECKOM IIare

4 COopka onTHYECKON cXeMbl AJIMCHI Ha 3 3 3
ONTHYECKOM IIare

3) HccnenoBanue norepb B ONTHYECKUX 1 1 2

BOJIOKHAX
6 [IpencraBnenue kyouta Ha chepe bioxa 1 1 5
7 OnHOKYOUTOBBIC JIOTHYCCKUE BEHTHIIN 1 1 )
(TeiThI)
8 JIByxKkyOuTOBbBIE BeHTHJIU. KBaHTOBBIE 2 2 5)
CXEMBI. Y CIIOBHBIE 3JIEMEHTHI.

9 OcHOBHbIE KBaHTOBBIE ANrOpUTMbI —/loiya, 2 2 5)
I'poBepa u [llopa

10 | CaoxeHue 9ncell Ha KBAHTOBOM KOMITBIOTEPE 2 2 B

Bcero 17 17

4.5. BrinonHeHue KypcoBOro MpoeKkTa/ KypcoBoil paboTsl

VY4eOHBIM [JITaHOM HE MPEAYCMOTPEHO

4.6. CamocrodTenbHas paboTa 00y4aroUIXcs

Buasl camocTosiTenbHON paboOThI U €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.

Tabnuna 7 — Buabl caMmocToATepbHOM paboThl U €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 3,
Bun camocrositensHOM paboTh
qac qac
1 2 3
M3y4eHne TeoOpeTHIeCcKOro MaTepuana
10 10
nucuurnHel (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brinonnenue pedepara (P)
[TonroroBka K TeKylieMy KOHTPOJIIO
ycneBaemoctu (TKVY)
Jomamrnee 3ananue ([13)
KonTponbubie pabotel 3a04HIKOB (KP3)
IToaroToBKa K MPOMEXYTOYHOMU 3 3
arrectanuu (I1A)
Bcero: 13 13




5. [lepedyeHn yueOHO-METOUYECKOTO 00ECTICUCHUS

JUISL CAMOCTOSITENIbHON PaboThl 00yUarOMUXCs [0 JUCHUIUTHHE (MOYIIIO)

Y4eOHO-METOIUYEeCKUE MaTepHalbl Ui CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOLIMXCS yKa3aHbl B
IL.11. pa3aenoB 6-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX M3aHUN
IlepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/1aHUH NpHUBeieH B Tabaule 8.
Tabmuua 8— IlepeyeHp Me4yaTHBIX U AJICKTPOHHBIX YUEOHBIX H3AAHUN

KomuectBo 3x3eMIuisipoB
Iudp/ B OMOIHOTEKE
URL anpec bubnuorpaduyeckas ccpiika (KPOME HIEKTPOHHbIX
IK3EMILUISIPOB)

621.391 Orntuueckue ycTpoucTBa B paIiOTEXHUKE: yueOHOe Cryn. otnen (50)
0-62 nocob6ue / A. FO. I'punes, K. I1. Haymos, JI. H. @O (3)

IIpecnenes u np.; Pen. B. H. Ymakos. - M. :

Pamunorexnuka, 2005. - 240 c.
681.7 Onruyeckyue BOJIOKHA U MaCCUBHBIE KOMIIOHEHTEI Cryn. otnen (69)
K17 BOJIOKOHHO-ONTUYECKUX JIMHUM cBsi3u [ Teker] : @O0 (3)

yuebHoe rocobue / B. A. Kanunun, JI. H. Ilpecnenes ;

C.-IleTepO. roc. yH-T a3pOKOCM. IPHOOPOCTPOCHHSL. -

CIIo. : U3zg-Bo I'YAII 2008. - 80 c.
530 ®Pu3nyecKue OCHOBBI KBAHTOBBIX BBIYUCIICHUN: Cryn. otnen (5)
I176 npaktukyM / C.-Iletep0. roc. yH-T a3pOKOCM. I'C (3)

npudopoctpoenus ; coct.: B. K. [lpununko, 0. A.

Hosuxosa. - CII6. : U3a-Bo I'VAII, 2016. - 39 c.
53 ®u3nuecKue OCHOBbI KBAHTOBBIX BHIYMCIICHUM. @O (4)
I176 Junamuka kyouta [Tekcr] : monorpadus / B. K.

[Tpununko, 1. U. Kosanenko. - CII0. : Jlanp, 2019. -

214 c. : puc. - (YueOHuku /i By30B. CrienuanbHas

auTeparypa). - 3ara. oo:. : Marucrtpartypa. -

bu6mumorp.: c. 20
530 ®u3nyecKkrue OCHOBBI KBAHTOBBIX BBIYUCIIEHUM : OT Cryn. otnen (4)
I176 OuTOB K KyOuTam: ydeoHoe nocobue / B. K. rc (3)

[Tpununko, N. Y. Koanenko ; C.-Ilerep0. roc. yu-T

a’POKOCM. IPUOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBBIC

nman. - CII6. : U3g-Bo I'YAIL 2016. - 179 c.
530.1 Kaiie, ®. Beenenue B kBaHTOBbIE BblunciaeHus / . @O0 (2)
K15 Kaiie, P. Jlagnamm, M. Mocka ; iep. T. C. Hukutuna ;

pen. A. B. AnoxuHs. - xesck : HULL "Perynsapnas u

xaotnueckas auHamuka" 2009. - 346 c.
530.1 Hunbcen, M. KBaHTOBBIE BHIYMCIICHHS U KBAHTOBASI @O (6)
H 66 unpopmarnus / M. Hunwcen, U. Yanr ; mep.: M. H.

Bsutetit, I1. M. OctpoBckwii ; aBT. mpeauci. K. A.
Bamues. - M. : Mup, 2006. - 822 c.

7. TlepeueHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OPMaLMOHHO-TEIEKOMMYHHUKAIIMOHHOM cetn «IHTepHEeT»




[Tepeuenn AIICKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB UH(OPMAITMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn «WHTepHeT», HEOOXOAMMBIX JJIi OCBOCHHUS TUCIUILIAHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 - IlepedeHb DJIIGKTPOHHBIX O0pPa30BaTEIBHBIX PECYPCOB HH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU cetn «HTepHeT»

URL anpec HaumenoBanmue

https://pro.quap.ru/ DJIeMeHTHI 3JIEKTPOHHOI0 Kypca 1o aucuuiuiiie « KBaHToBbIe
TexHoiorun» pasmeniensl BHyTpu DMOC I'YAII «MHTerpupoBanHas
cpena 00ydeHHUs»
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8. Ilepeuenp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO 0OECHEeUeHUs, HCIOJIB3yEeMOTO TMPH OCYHIECTBICHUU
00pa30BaTeNILHOTO MpoLecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOTr0 MPOTPaMMHOTO obecniedeHus npeacrasieH B Tadumie 10.

Tabmuna 10— [lepeuens nporpaMMHOro obecredeHus

Ne i/ HanmeHnoBaHue

He npenycmotpeno

8.2. [lepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3YEMBbIX npu
OCYIIECTBICHIH 00pa30BaTEILHOrO MpoIiecca Mo AUCIUITITHHE

[lepeyeHp WCMONB3yeMBIX HWH(POPMAMOHHO-CIIPABOYHBIX CHCTEM TMPEJCTAaBICH B
tabmuie 11.

Tabauna 11— Ilepeuenb MHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He mpenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Ui  OCYIIECTBJICHUS
00pa30BaTEIILHOTO TpoIiecca MO TUCIUTUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 06a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep ayauropun
/1 MaTepUaTbHO-TEXHHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )
1 JlexuMOHHAs Ay JUTOPUS 51-06-03
Crenmanu3upoBanHast 1aboparopust « DOTOHUKH M KBAHTOBOU 51-06-05
KpHUITOrpam»
3 | Onruyeckwnii pedaexTomeTp 51-06-05
4 | Anmapar /Ui CBapKH BOJIOKOH 51-06-05
5 | HabGop maccuBHBIX BOJIOKOHHO-ONTHYECKUX KOMIIOHEHTOB 51-06-05
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6 | YcraHoBKa KBaHTOBOTO pacipesesieH s Kiitoya (YHUKaIbHOe 51-06-05

00opyI0BaHNE)

10. Onenounble cpencTBa s MPOBEACHUS TPOMEKYTOUHOHN aTTeCTAIIMN
10.1. CocTaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS IPOMEKYTOUYHOH aTTECTAllUU
00yyJaronuxcs no IUCHUILIMHE TpUBeIeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHHUSI POMEKYTOYHON aTTeCTalluu

Bun npoMexxyTOuHOM aTTecTaluu [lepeueHb OLICHOYHBIX CPEJICTB

DK3aMeH

Cnucok BOMPOCOB K AK3aMEHY;
OK3aMeHalMOHHbIE OUJIETHI;

3amauu;

TecTsl.

KomMIiekTrl OLICHOYHOH JOKYMEHTALIUU

(K.0.J1)

[Iprmeganue: *3x3aMeHaIMOHHBIE OUIIETH (YOPMUPYIOTCS HA OCHOBE BOIIPOCOB U 3a/1a4 TaOIHIE! 15.

10.2. B kauecTBe KpUTEPHEB OICHKM YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OOYyJYaIONMMUCS MPUMEHSCTCS S-OayuThbHas MIKaia OIEHKH CPOPMHUPOBAHHOCTH
KOMIIETEHIIHI, KOTopas puBejcHa B Tadumie 14. B TeueHune cemecTpa MOXKET MCIOIb30BAThCS

100-0ayuibHas  mkajia

MOJAYJBHO-PEUTHHIOBOM  CHUCTEMBl  YHUBEpPCUTETa,  IIpaBUia

HCIIOJIBb30BaHHA KOTOpOI>'I, YCTAHOBJICHBI COOTBCTCTBYIOUIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM

I'VAIL

Tabmuua 14 —Kpurepuu oLeHKH YpOBHS CPOPMUPOBAHHOCTH KOMIETEHIHUH

Or11eHKa KOMITETEHIUI

5-0ayuipHad mIKama

XapakreprcTrka c(hopMUPOBAHHBIX KOMITCTECHITHIA

COTIIMYHO»
GavTCHO»

OOyuaromuiics:

— r1y0OKO U BCECTOPOHHE YCBOUJI MPOTPaAaMMHBIN MaTepua,

— YBEPEHHO, JJOTUYHO, MTOCJIEI0BATEILHO U TPAMOTHO €r0 U3J1araer;

— ONMUPAasICh Ha 3HAHMUS OCHOBHOM W JOMOJIHUTEIBHOW JIUTEpaTyphl,
TECHO CBSI3bIBAET YCBOCHHBIE HAyYHbIC MOJOXKEHHUS C MPAKTUYECKOU
JeSATEIbHOCTBIO HAIIPaBJICHUS;

— yMesio0 00OCHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMBIE UM HJICH,

— JIeJIaeT BBIBOJBI M 000OIICHHUS;

— CBOOOJIHO BJIQJICET CUCTEMOM ClielIMaTu3uPOBAHHBIX TTOHATUH.

— npaBmIbHO BeIIOIHUI OT 90% 1m0 100% TecTOBBIX 3amaHuii .

«XOPOILIIO»
«3aYTCHO»

OO6yuaromuiicst:

— TBEPJI0 YCBOWJI MMPOTPAMMHBIN MaTepHal, TPAMOTHO H IO CYIIECTBY
W3Naraet ero, ONnupasich Ha 3HAHUSI OCHOBHOM JINTEPATYPHI;

— He JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEI;

— YBSI3bIBACT YCBOCHHBIC 3HAHUS C TPAKTHUYECKOW JIEATEITHHOCTHIO
HaIPaBJICHUS;

— apTyMEHTHUPYET Hay4YHbIE TIOJIOKEHUS;

— JieN1aeT BBIBOBI U 000OIICHUS;

— BJIQJICET CHCTEMOM CIIeIINaTN3UPOBAHHBIX TTOHITHH.

— IIPaBUJIBHO BBIMOIHII 0T 70% 110 89% TECTOBBIX 33aHH .

«yJIOBJIETBOPUTEITHHO
«3a4TEHO

— o0yyJaronuiicss yCBOMJI TOJBKO OCHOBHOW MPOTPaMMHBIN MaTepual,
M0 CYIIECTBY HM3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JTUTEpaTypHI,

— JIONyCKaeT HEeCYIIECTBEHHBIE OMMMOKHA U HETOYHOCTH;

— UCHIBITHIBACT 3aTPYAHEHUSI B NPAKTUYECKOM NPUMEHEHUW 3HAHUN
HaIpaBJICHNUS,

— cmabo apryMEeHTUPYET HayIHBIC TTOJIOKEHUS,

— 3aTpyaHsieTcs B GOpPMYJIUPOBAHUHN BBHIBOJOB M 00OOIIEHU;

— YaCTUYHO BJAJICET CUCTEMOM CIEHUATM3UPOBAHHBIX MOHITHUM.




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTeprcTrka c(hopMUPOBAHHBIX KOMITCTCHITHIA

VEZES
— MPaBWIbHO BBIMOJIHWI OT 51% 10 69% TECTOBBIX 3alaHUil .

Marepuaia,

«HEY/IOBIICTBOPUTEILHOY» | PACCMOTPEHUH MPOOJIEM B KOHKPETHOM HAIPABICHHUM;

«HEC 3a4TCHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHUS,
— He GOopMYIUPYET BEIBOJAOB M 0000IIEHHUH.

— MPaBWJILHO BHITOJIHWI MeHee 51% TecTOBBIX 3aMaHui .

— o0yyarouuiics He YCBOWI 3HAYUTEIBbHOM YacTU MPOrpaMMHOIO
— JIOIyCKaeT  CyLIECTBEHHblE  OIIMOKM W HETOYHOCTH  IpHU

— UCIBITBIBAECT TPYJAHOCTH B IIPAKTUYECKOM IIPUMEHEHUH 3HAHUM;

10.3. TunoBble KOHTPOJIbHBIC 3aaHUsI WA MHBIC MAaTEPUAIIBI.
Bompocs! (3amaun) nmst sKk3ameHa mpecTaBiieHbl B Tadumie 15.

Tabmuna 15 — Bonpocs! (3agaun) 1s 9K3aMeHa

Ne /it ITepedens BonpocoB (3agau) Uil SK3aMeHa Koz
MHAMKATOpa
1 Pednexromerpuueckue m3mepenns. Merox OTDR [1K-6.3.1
2 KBantoBbie BbruncieHusi. OCHOBHbIE aKCHOMBI [1K-6.3.1
3 KBaHTOBBIC BbIYMCIEHUS. | €HTHI. [1K-6.3.1
4 KBanTtoBbI€ BbluncieHus. ba3oBble alropuTMBl. [1K-6.3.1
5 CxemMa pacmpeneincHus  KBaHTOBOro  kimwoua Ha  ocHoBe | [1K-6.3.2
unrepdepomerpa Maxa-Ilanaepa.
6 JIByX1poxojiHast aBTOKOMIIeHcalonHas cxema Plug&Play T1K-6.3.2
7 ITpotoxon BB84. Ilpuniun paboTs! 1 onTryeckas cxema «booa» T1K-6.3.3
8 [Mpotoxon BB84. [Mpunnumn paboTs! 1 ontuueckas cxema «Amuce»y | [1K-6.3.3
9 3anayva: [IpousBecTy HACTPOWKY YCTAHOBKHM KBAaHTOBOT'O [IK-6.Y.1
pacnpenenenus Kioya, MUHUMU3UPOBAaTh YPOBEHb OIIMOOK B
CUCTEME.
10 3anaqa: BeINOJHATE pacueT 3aTyXaHUs HA ONTHYECKOM [IK-6.Y .2
aTTEHI0ATOPE JUIsl TOCTHKEHUS 3aJaHHOTO 3HaYeHUs! (POTOHOB
B UMITYJIbCE.
11 3amava: BeIMOTHUTE pacueT mapamMeTpoB TpeitHa s [IK-6.Y.2
3a/laHHBIX TapaMETPOB CUCTEMBI: YaCTOTHI CIIEJOBaHUS
MMIYJIbCOB, JUIMHBI KBAHTOBOI'O KaHAaJa.
12 3anava: Peanu3oBaTe NpeU10KEHHBIN aITOPUTM KBAaHTOBBIX [IK-6.Y .3
BBIYMCIICHHUI
13 CoBpeMeHHbIe OHJIAaHH-TIIaT()OPMBI, IPEAOCTABIIAIOLIIE [1IK-6.B.1
JIOCTYH K KBAHTOBBIM BbluHcIeHUsIM. CpaBHUTEIbHBINA aHAIIN3.
14 3anaua: [IpousBectu cOopky onTuueckoit cxemsl boba, [1IK-6.B.2
M3MEPHUTH 3aTyXaHHE B HEU
15 3anaua: [IpousBectu cOOPKY ONTHUECKONW CXEMBI AJIHCHI, [1IK-6.B.2
M3MEPHUTH 3aTyXaHHE B HEU
16 Pemuts 3amauy: paccuntaTh Kon4yecTBO (OTOHOB B J1azepHoM | [1K-6.B.2
uMmnyJibce. JlaHo: yIMHA BOJIHBI, MOIIIHOCTh M YacTOTa
CJIEIOBaHMS MMITYJIbCOB.
17 Paccunrats nmapamerpsl TpeitHa. JlaHO: Jy1MiHA KBAaHTOBOI'O [1IK-6.B.2

KaHaja ¥ HaKOIHUTEILHOM JIJMHUH, JJIMHA BOJIHBI, 4aCTOTa
CJICAOBAaHUA UMITYJILCOB.




18 PaccuuTath TpeGyeMoe 3HaUeHHE OCIa0JIeHUs JTa3ePHBIX [1IK-6.B.2
UMITYJIBCOB JIJISl TOCTHYKEHUS TPEOyeMOTO YPOBHS
«poToHoB/MMITYIIECY. J[aHO: MOILITHOCTH J1a3epa, 4acToTa
CJICZIOBAaHUS MMITYJIbCOB, 3aTYXaHHE B KBAHTOBOM KaHaJIe.

Bomnpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Tadauie 16.

Tabmuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3adera
Ko
Ne /i [Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera A
UHIMKaTopa

Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO

B TabauIte 17.
Tabmuna 17 — Ilepeyenb TeM JUisl BHIIOJHEHUS] KYPCOBOTO MPOEKTa / KYPCOBOM pabOThI

[lepeuens Tem Il BHIOJHEHUS! KypCOBOIO MPOEKTa/ KypcoBOil pabOThl MpeCcTaBIICHBI

No /i [TpuMepHBIii TepedeHb TeM ISl BBIITOJIHEHUS KYPCOBOTO MPOCKTa/ KypCOBOM
- paboTHI
Y4eOHbIM IUIAHOM HE MPEAYCMOTPEHO
Bonpockl s TpoBeleHHS MPOMEXKYTOYHOM aTTeCTallMd B BHIE TECTHPOBAHUS

IpeJICTaBICHBI B Ta0nwmie 18.

Tabnuua 18 — [IpumepHbIi TepeueHb BOIIPOCOB ISl TECTOB

Ne i/t

IIpuMepHBIii IepeYeHb BOIIPOCOB IS TECTOB

Kon
WHJIUKATOpa

1

HazoBute u3 nmpuBeneHHBIX mUdp ¢ aOCOMOTHOM KpUnrorpapuieckon
CTOMKOCTBIO:

A) Iudp Beprama (ogHOpa30BBIN OJIOKHOT)

b) Monoandasutasiii mmdp

B) IMonnandaButHbIi mmdp

I') udp SHUrMBI

[IK-6.Y.1

Kakoe konruecTBO POTOHOB JOMKHO OBITH B UMITYJIbCE JIJISI COXPAHEHUS
0€30MMacHOCTH NpH Nepeaade HHPOopMaIui B CUCTEME KBAaHTOBOTO
pacmpezeneHus KioJa:

A)1l

b) 2

B) >1

') He nMeeT 3HaYEHUS

[IK-6.Y .2

Kax 00p1yHO Ha3bIBAIOT NEPEJATUMK B CUCTEME KBAHTOBOTO
pacnpeeneHus Kioya:

A) Anuca

b) bo6

B) EBa

I') HET BEPHOTO OTBETa

[IK-6.Y.2

Ponb KkBaHTOBOrO KaHaia B CUCTEME KBAHTOBOI'O paclpeesieHus Kida
BBITIOJIHSET:

A) onTu4yeckoe BOJIOKHO

b) atmocdepa

B) moxeTt ObITh U TO, U ApyTOE

') HET BEPHOI'O OTBETA

[IK-6.Y .3

CaMblil nepBbIi MPOTOKOJI KBAHTOBOTO paclpeieNieHHs KiTroua
Ha3bIBAJICA:

[IK-6.B.1




A) BB84
) B92
B) SARG04

') HET BEPHOI'O OTBETA

6 CkomnbKo 6a3zucoB i mudpoBaHus ucmonb3yercs B npotokoie BB84? | I[1K-6.B.2
A)1
b) 2
B) 4

') HET BEPHOI'O OTBETA

7 Kakoe nasznauenue Boimoanser 3epkano Papanes B cxeme Plug and Play: | IIK-6.B.2

A) oTpakeHue 1 MOBOPOT MJIOCKOCTH HOJSAPU3ALIMH JTa3EPHBIX
UMILYJIbCOB

b) ¢dazoBblii caBUT 1a3epHBIX UMITYJIBCOB
B) orpaxenue curnana

') HET BEPHOI'O OTBETA

8 KakoBa poJib HAKOMUTENHHOM JTMHUY B aBTOKOMITIEHCAIIUOHHOM CXeMe I11IK-6.B.2
Plug and Play crctembl KBaHTOBOTO pacipeieieH sl KiroJa:

A) BMeCTHTH B ce0sl BECh TpeliH, 4T0ObI yOpaTh U3 00paboTKH
Mapa3uTHBIC OTPAKCHUS

b) yBenuuenue ckopoctu muppoBaHus
B) BHECTH HOTIONMHUTENBHYIO 3aJ€P>KKY CUTHAIA

r) HET BEPHOT'O0 OTBETA

9 OcnosHoe goctouHcTBo cxembl Plug and Play cucremsr KPK: T1K-6.B.2
A) HeT He0OXOAMMOCTH TTPOU3BOIUTH HACTPOUKY 000PYIOBaHUS

b) Bce uckaxenus uMiyabcoB oT boba k Anrce KOMIIEHCUPYIOTCS TIPU
00paTHOM pacrpoCTpaHEHUU

B) BbIcOKast ckopocCTh MIM(POBAHUS

r) HET BEPHOI'0 OTBETA

10 Kakoii makcumanbHbIi ypoBeHb QBER monyctum mpu koppekTHOH [1IK-6.B.2
pabote cucremsr KPK:

A) 10%
B) 0%
B) 5%

F) HCT BEPHOT'O OTBCTA

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYAIOIMIUXCS 3a09HOU (hOPMBI
00ydYeHUsI, Ipe/ICTaBICHbI B Ta0mIe 19.




Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeHno

10.4. Meroauueckue  Marepuaibl,  ONPEACHSAIONIME  HPOLEIyphl  OLICHUBAHHS
UH/IMKATOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLHMH, COAEpKarcs B
JOKAJIbHBIX HOpMaTuBHbIX akTax ['YAIL, pernameHTUpyrOIIMX HOPSAAOK MU MIPOLEAYpPY
IPOBE/ICHUS TEKYIIEro KOHTPOJIs YCIIEBAEMOCTH U MPOMEKYTOUYHOM aTTecTaluyu 00ydaromuxcs
I'VAIL

11. MeTO,Z[I/ILICCKI/Ie YKazaHus I O6y‘IaI-OH_[I/IXC$I 110 OCBOCHHUIO JHCHUIIIIMHBI

11.1. Meroauyeckue yKazaHus s OOYYaroIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
Marepuaia

OcHOBHOE Ha3zHAauYeHHWE JICKIIMOHHOTO MaTepuaja — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
nIyOOKOe M SICHOE HW3JIOKEeHHE ydeOHoro marepuana. Ha3HaueHuWe COBPEMEHHOH JICKIIUH B
paMKax JAMCIUIUIMHBI HE B TOM, YTOOBI IMOJIYYUTh BCHO MH(POPMAILMIO 1O TEME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TPOOJIEM JUCIHHIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIIMX
JOCTYDKCHUH Hay4yHOW MBICIH. B ydeOHOM mpoliecce JICKIHS BBITOJHICT METOA0JOTHYECKYIO,
OpPTraHM3aAIMOHHYI0 U WHPOpMAIMOHHYIO (PyHKIMHU. JIKIHs pacKphIBaeT MOHATHHHBIN ammapat
KOHKPETHOM 00JlacTH 3HaHUs, €€ IpoOJIeMbl, JacT IEIbHOE MPEACTaBICHUE O IUCIUILIAHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JUCIUTLTTHAMH.

IInanupyeMble pe3yJIbTaThl IIPH OCBOCHUHU 00YYAIOIIMMHUCS JIEKIIMOHHOIO MaTeEPHAa;

— TIONyYeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aHMMOCBA3AHHBIX 3HAHUU, YpPOBEHBb
KOTOPBIX ONPEAEISIETCS LEIIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOU TEME;

— TIOJIy4YEHHE OIbITa TBOPUECKOM pabOTHI COBMECTHO C MPEIoaaBaTeIeMm;

— pa3BuTHE MNPO(EeCCHOHATBLHO-IEIOBBIX  KAauyecTB, JIIOOBM K  TPEeAMETY |
CaMOCTOSITEJIbHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TOSIBJIEHHE HEOOXOAMMOTro HHTEpEca, HEOOXOAMMOTO IJIsi CAMOCTOSITEIIbHOU PabOTHI;

— TIONyYeHWE 3HAHWUW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH W TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHSI Ha ONMKaiIIne TOIbL;

— HAY4YUTHhCS METOAMYECKH 0o0pabaThiBaTh MaTepuall (BBIACHATH TJIaBHBIE MBICTU U
MOJIOKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJIaM, TOBTOPSATH WX B Pa3IMUHBIX
bopmyarpoBKax);

— TIONy4YeHHUE TOYHOT'O MOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHATHH.

JIeKUMOHHBIA MaTepuall MOXET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl CIIAIOB U
UCIIONIb30BaHUEM pa3aTOYHOTO MaTepuajga TMpH MPOBEIEHUU KOPOTKUX AHCKycCUH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/IETbHBIX TEMATHK 1O JUCIUTIIIMHE.

CTpyKTypa OpeaoCcTaBiICHUs JISKIIMOHHOTO0 MaTepHraa:

— Ilepenava onTU4Yeckoro CUrHaigia Mo BOJOKOHHO-ONTHYECKOMY TpakTy. CBapka
BOJIOKOH. PeduiekTromeTpus TpakTa,

— Peanuzanus kBaHTOBOIO Kitoya. OnTuyeckue cxeMbl HIMGPOBaHUS;

— Pabota Ha ycTaHOBKE pacrpesiesieHnsi KBAHTOBOTO KITIOYa;

— BrbIunciaeHnst Ha KBAHTOBOM KOMIThIOTEpE.

11.2. Meroauueckue ykazaHus Uil OOyYarOIIUXCS IO MPOXOXKICHHIO TMPAKTHIECKUX
3aHATUN

[IpakTuueckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpM OpraHuszanuu y4eOHOro
npoliecca, 3aKII0Yaroniascs B BBITOJHEHUN 00yYaloUIMMUCS 110/T pYKOBOJICTBOM IpEToiaBaTelis




KOMILIEKCa Y4eOHBIX 3aJaHMi C LENbI0 YCBOEHHMS HAyYHO-TEOPETUYECKMX OCHOB Y4eOHOM
JTUCLUTUIMHBL, TIPUOOPETEHHs] YMEHUN M HaBBIKOB, OIBITA TBOPUYECKON AEATEIbHOCTH.

Iesbro NpakTUYECKOro 3aHATUSA JUIsl 00y4aroIIerocs sBJIsSeTCsl NPUBUTHE OOyYarOUIUMCs
YMEHUU U HAaBBIKOB IIPAKTUYECKON IEATEIbHOCTH 110 U3y4aeMO NUCLMUIUIMHE.

[Tnanupyemble pe3yabTaThl 1P OCBOEHUH 00yUarOIIUMCS IPAKTUYECKUX 3aHATUI:

— 3aKpeluvieHue, yriyOleHue, pacIlupeHue M JeTalu3alds 3HaHUW I[pU peIleHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE I[I03HABATEJbHBIX CIHOCOOHOCTEH, CaMOCTOSATENbHOCTH  MBIIUIEHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJICHHE HOBBIMH METOJAaMH M METOJUKAMH H3Y4YCHHs KOHKPETHOW y4ueOHOM
JUCLUILIVHBL,

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHUS IOJTYYEHHBIX 3HAaHUM UL
BBITIOJTHEHMS 3aJ]aHNI;

— olecrneueHne palMOHAIBHOIO COYETaHHMS KOJUIEKTMBHOM M MHIMBHIYaJbHON (GopM
00y4eHwusI.

TpebGoBanust K MPOBEACHUIO NPAKTUYECKUX 3aHATUN
3asaHusl BBINOJHSIOTCS COTJIACHO WHJAMBUIYalbHO BBIAAHHOMY BapHaHTy KaXKJIOMY
CTYZCHTY.

11.3. Metoauueckue ykazaHusi A7 OOydYalOIIUMXCsl MO BBIMOJHEHHUIO JIaOOpaTOPHBIX
pabor

B xone BeimonHeHUs 1a0OpaTOPHBIX paboT oOOydYaroUUMCS JOKEH YIIIyOUTh U

3aKpeNUTh 3HAHHS, IPAKTUYCCKHC HABBIKH, OBJIAJICTh COBPEMEHHOW METOJHMKOW U

TEXHUKOW DKCIIEPUMEHTa B COOTBETCTBUHM C KBaTM(UKAIIMOHHOW XapaKTEPHCTHKOMN

oOyuJatomierocsi. BeimonmHeHne 1a00opaTOpHBIX PabOT COCTOMT W3 IKCIEPHUMEHTaIHHO-

MPAKTHYECKOM, paCUeTHO-aHATMTHYECKOMN YacTeld 1 KOHTPOJIBHBIX MEPOIPHUSATHH.

Boinonnenue nabopaTopHbIX pabOT 00yHarOIIKMMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
W3YYCHUS] JUCIUIUIMHBI, ONpENeNseMOl Y4eOHBbIM IUIAaHOM, M OTHOCUTCS K CPEICTBaM,
00eCreunBarOIINM PEIICHUE CIISAYIOINX OCHOBHBIX 3a/1a4 00yJaromerocs:

— TpHOOpETeHWE HAaBBIKOB WCCIEAOBAHHS IPOIECCOB, SBICHUH ¥ OOBEKTOB,
M3y4aeMbIX B paMKaX JaHHOW TUCIUILINHEI,

— 3aKperuieHHe, Pa3BUTHE M JeTalu3alus TEOPEeTUUYEeCKHX 3HAHUU, MOTYyYEHHBIX Ha
JIEKIUSX;

— TIOJyYeHHWE HOBOM MH(OPMAIIMH 110 H3y4aeMOU JUCIIUILIHHE;

— TnpuoOpeTeHHe  HaBBHIKOB  CAMOCTOATENbHOM  paboTel ¢ JabOpaTopHBIM
000pyI0BaHUEM U PUOOPAMH.

3aganue u TpeOboOBaHUS K IPOBEACHUIO 1a00pPaTOPHBIX pPadoOT
JIaGopaTopHble pabOThI BBITIOIHSIOTCS OPUTAI0M CTYIEHTOB, COCTOSIIEH U3 2-3 YeloBeK.
[Tporoxon Beaercs B 1 ak3eMIuIsipe Ha Opuraay.

Crpykrypa 1 dopMma ordera 0 1adbopatopHoii pabore
Omuem Oondicen codepxcams: HA38aHUe U Yelb pabomvl, cxeMy U3MepeHUs,
pe3yibmamsl usMeperull, pe3yibmamsl pacienos, 8ble00bl, 2paguueckue Mamepuaivl

TpeboBanusg kK 0hOPMIICHHIO OTUYETA O JIADOPATOPHOI padboTe
Omuem oghopmasemcs coenacno mpebosanuim, pazmeweHuvim Ha cavime I'VAIL.

11.4. Metoauueckue yKa3aHHs sl OOYYArOIIMXCS 0 TIPOXO0KACHUIO CaMOCTOSATEIHHON
paboTHI



B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONTUICs BBIMOIHAET paboTy IO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpemojaBaTelisi, HO 0e3 ero HemocpeaCTBEHHOTO
YYaCTHSL.

Jiis oOywarommxcsi 1Mo 3a04HOM (opMe OOydeHHs, CaMOCTOsTEIbHas paboTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOywaromierocst (GhopMupyercs
nesecooOpa3Hoe IIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHHS
N HABBIKM B YCBOCHHHU W CHCTCMATH3ALIUH HpI/IOGpeTaeMBIX 3HaHHI>'I, O6CCHC‘-II/IBaeT BBICOKHUH
YPOBEHb YCIEBAaGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTAeT IOJYYUTh HABBIKH TIOBBINICHHS
npo¢eCCHOHATBHOTO YPOBHSI.

MeroauyeckuMHu ~ MaTepUallaMK,  HANpaBJSIOIIMMU  CAMOCTOSITENIBHYIO — paboty
00yyJarouumxcs BISIOTCS:

—  yueOHO-METOAMYECKHUI MaTepHal 1o JUCLUILINHE;

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

11.5. MeTtoauueckue ykKazaHusl JUIsl OOyYaroIMXCS IO MPOXOXKICHHIO TEKYILEro
KOHTPOJI YCIIEBAEMOCTH.

Tekymnii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMATPUBAECT KOHTPOJb KadyecTBAa 3HAHUU
00y4aromuxcsi, OCyIIECTBIIEMOTO B TEYEHHE CEMECTpa C IIeNIbI0 OIICHUBAHMS XO0Jla OCBOCHUS
JUCIIUATIITUHBI.

Texywuii KOHMpPOIL  ycnesaemMocmu HpoGOOUMCa 68 ¢hopme mMecmupo8aHus ¢
UHOUBUOYATILHLIM PACYEMHBIM 3A0AHUEM.

11.6. MeTtoau4eckue yKazaHus Ui OOyYaIOUIUXCS 1O MPOXOXKICHHUIO MPOMEKYTOTHON
aTTeCTallUU.

[IpomexxyTounast ~ aTTecTansi  OOy4alOIIUMXCS  MPEAYyCMaTpUBAaEeT  OLICHUBaHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 00y4YeHHs MO nuciuruiiHe. OHa BKIIIOYaeT B
cedst:

— D9K3aMeH — ¢opMa OIEHKM 3HAHHWM, TOJYYEHHBIX OOYydYaloImMMCs B TIpoIlecce
M3YYEeHUS BCEW MUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSATEIHHOU paboThl, CIOCOOHOCTH
MPUMEHATh MX JJIs pEeHIeHUs MPAaKTHUYEeCKUX 3ajad. JK3aMeH, Kak MpaBWIO, MPOBOJUTCS B
NepUoJl HK3aMEHALlMOHHOM CECCMM W 3aBEpIIAaeTCs aTTEeCTAlMOHHOW OLIEHKOH «OTIMYHOY,
«XOPOIIOY, «YTOBIECTBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIILHOY.

Oxsamen 6 ¢hopme  NPAKMUKOOPUEHMUPOBAHHO2O — IK3AMEHA  NPOBOOUMCS 8
coomeemcmeuy ¢ KOMNJIEKMOM OYEHOYHOU OOKYMEHMAayuu, Cco0eprHcamjum npumepHvie
OyeHouHble Mamepuansl, pasmeujeHHbIM Ha caiime:
https://fs.worldskills.ru/competencies/kvantovye-tekhnologii/ ..



https://fs.worldskills.ru/competencies/kvantovye-tekhnologii/

Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit






