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AHHOTAIUA

JucuuiuinHa «AHTEHHBI ONTUYECKON CBSI3W» BXOIUT B OOpa30oBaTENbHYIO MPOrpammy
BBICIIETO 00pa3oBaHMs — MPOrpaMMy MarucTpaTypbl IO HAmpaBJICHUIO TOJATOTOBKH/
cnenuanbHocTd 12.04.02 «OnroTexHUKa» HaMpaBIeHHOCTH « ONTHKO-3JIEKTPOHHbBIE TPUOOPHI U
KOMIUTEKCh». Jlucumminna peanusyetcs kadeapoit «No2 1.

JlucuuiuinHa HauesneHa Ha (P OpMUPOBAHKE Y BBIITYCKHUKA CIEIYIOIMX KOMIIETECHIIUMA!

[IK-2 «CnocoOHOCTb K aHadu3y COCTOSIHUS ~HAy4YHO-TEXHUYECKOW MpOoOJieMbl,
TEXHUUYECKOTO 3aJaHUs U MOCTAaHOBKE LIEIM U 3a7a4 MPOEKTUPOBAHUSA ONTUYECKUX U ONTHKO-
AIIEKTPOHHBIX MPHOOPOB, CUCTEM M KOMIUIEKCOB HAa OCHOBE MOAOOpa U U3yUCHHS JINTEPATyPHBIX
U MaTEHTHBIX UICTOUHUKOBY

ITK-3 «CrnocoOHOCTh K BBIOOPY ONTHMAIBLHOTO METOJA CO3/IaHUSl HOBBIX ONTUYECKUX H
OINTUKO-3JIEKTPOHHBIX MPUOOPOB U KOMIUIEKCOB M pa3pabOTKe MPOrpaMM 3KCHEPUMEHTAIbHBIX
UCCIICIOBAaHMI, TPOBEICHUIO ONTHYECKUX, (POTOMETPHUUYECKUX U DICKTPUUECKUX H3MEPEHHH C
BbIOOPOM TEXHUUYECKUX CPEICTB U 00PaOOTKOM pe3yIbTaToB

[NK-4 «CrocoGHOCTh K OIpENeICHUI0 HAIMPABICHUH M COJEPKAHUIO MCCIEAOBAHHUMA 1O
pa3paboTKe U CO3JaHMIO HOBBIX KBAaHTOBO-ONTHYECKUX CHUCTEM IS PELICHMs 3a/ay HaBUTaLUH,
CBSI3M U KOHTPOJISI KOCMUYECKOT0 IIPOCTPAHCTBA

CopnepxaHue JIUCUMIUIMHBI OXBaThIBAE€T KPYI BOIPOCOB, CBSI3aHHBIX C YMEHHMEM
UCIIOJIb30BAaHUSI OCHOB TEOPUM ONTHKU Ja3epoB Ui Pa3pabOTKU ONTHUYECKUX Mepeiarolinx
QHTEHH M OCHOB TIE€OMETPUYECKOM ONTHUKM JJsi pacyera ONTHYECKUX INPUEMHBIX AaHTCHH,
NpeHAa3HAYCHHBIX JUISl UCTIOJIb30BAaHUH B JIA3€PHBIX CUCTEMaXx CBS3U, C pa3pabOTKON MOKPHITUH
AHTEHH, 3aILUIIAOLINX aHTEHHBI B IIPOLIECCE IKCILUTyaTallui U 00ECIeUNBAIOIIME UX YACTOTHYIO
CCJICKTHBHOCTh JIJISl YBEJIMYCHHS OTHOILICHUS CHTHAJ/IIyM B TMPHEMHOM TPaKTe Ja3epHOIl
CUCTEMBI CBSA3H, C OCHOBAMH KOHCTPYKIMH ONTHUYECKUX CUCTEM, IIPEAHA3HAYCHHBIX I pacyera
BBOJIa M3IIyuYeHHs B ONTHYECKOE BOJOKHO; OBIaJCHHE (yHIAaMEHTAIbHBIMH TOHSATHIMH,
3aKOHaMHM U TEOPUSIMH ONTHUKH J1a3€pOB, a TAK)KE METOJIaMU ONTHUYECKUX HCCIIeI0BaHUM.

[IpernonaBanre UCHMIUIMHBI TPEIyCMAaTpPUBAET ClleAyIomme (OpMbI OpraHU3alUN
y4ebHOro mnpoliecca: JadopaTopHble paboThl, IPAKTUUYECKHUE 3aHATHS, CAMOCTOsTeNIbHas paboTa
oOyyaromerocs.

IIporpaMMoll TUCHMITIMHBI MPELyCMOTPEHBI CIEAYIOIINE BHUAbI KOHTPOJSA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAS aTTeCTalus B (hopMe SK3aMeHa.

OOwiast TpyJOE€MKOCTh OCBOCHMS JUCLUIUIMHBI COCTaBisieT 4 3aueTHbIX eAuHUIbl, 144
yaca.

SI3pIK 00y4EHUS 10 TUCIUITIIMHE KPYCCKUHN »



1. TlepedeHb mIaHUPYEMBIX PE3yIbTATOB OOYUEHUS MO JUCIUIINHE

1.1. [enu npenogaBaHust JUCUUIUIHHBI

[Tonyyenne oOywaromumucs HEOOXOJUMBIX 3HAHWN, YMEHUIl M HaBBIKOB B 00JacTu
pa3pabOTKN ONTHYECKUX Y3JOB CHUCTEM CBSI3M aTMOC(HEPHOrO0 W ONTOBOJIOKOHHOIO THIIOB,
O3HAKOMJICHHE C COBPEMEHHBIMH pEHIeHUSIMH 10 (OPMHUPOBAHUIO, Tepefadye U IpUEMY
KOT€PEHTHOI'0 U3JTy4YEHUs, 3JIEMEHTHOM 0a30i1 ONTUYECKUX TPAKTOB IS Iiepead HH(POPMALIHH.

1.2. ucuuruiiHa BXOAWT B  COCTaB  4acTH, (OPMHUPYEMOH  y4aCTHHKAMH
00pa3oBaTeNIbHBIX OTHOIICHUH, 00pa30BaTeNbHOM MpOrpaMMbl BICHIET0 00pa30BaHus (ajee —
OI1 BO).

1.3. IlepeueHb maaHUpyEMbIX pe3yJIbTaTOB O0YUYEHHS M0 AUCLUILIMHE, COOTHECEHHBIX C
IUTAaHUPYEMbIMH pe3yibratamu ocBoenus: OIT BO.

B pesynbrare u3ydeHus AUCHUILUIMHBI OO0YyYaroIUics NOJDKEH 00JIafaTh CleAYIOIIMMU
KOMIETEHIMSIMH WM WX yacTsMU. KoMneTeHMu 1 MHAUKATOPbl UX JOCTHXKEHUS IPUBEJICHBI B
tabmure 1.

Tabauna 1 — [lepedyeHb KOMIETEHIMH U UHAMKATOPOB UX JIOCTHKEHUS

KaTeFOpI/IH (F pynna) KO)I N HAUMCHOBAHHC KOI[ U HAMMCHOBAHUC MHAUKATOPA JOCTHUKCHUS
KOMIICTCHII U KOMIICTCHIIUN KOMIICTCHII M

ITK-2 CrocoOHOCTE K
aHAJIN3Y COCTOSHUS
HAYYHO-TEXHHUECKON
po0IIEeMBI,
TEXHHYECKOIO
3aaHUA 1
IMOCTAHOBKE LICJIH U

3aj1a4
[TIK-2.Y.1 ymeTb cocTaBIATh IJIaHBI TOMCKA
IIPOEKTUPOBAHUS

[Tpodeccruonanbubie HAy4YHO-TEXHUUECKON MH(POpMAIUH 110
ONTUYECKUX U
KOMIIETEHIIUH pa3paboTKe ONTHYECKUX U ONTUKO-IJIEKTPOHHBIX

ONTHKO-
pruOOPOB ¥ KOMILJIEKCOB
AIIEKTPOHHBIX

npubOpOB, CUCTEM U
KOMILICKCOB Ha
OCHOBE 1o100pa 1
U3y4YECHUS
JUTEPATYPHBIX U
INaTEHTHBIX
HCTOYHHKOB

I1K-3 CrnocoOHOCTE K
BBIOOPY
OIITUMAJIBHOT O
METOJIa CO3IaHus

HOBBIX ONTHYECKHUX U
I1K-3.VY.1 ymeTs popmMupoBaTh 3a1a4u 1Jist

OITUKO- .
BBISIBJICHUS! IPUHLIMIIOB U IMyTeH CO34aHUs HOBBIX
AIIEKTPOHHBIX
OTNITUYECKUX U ONTHUKO-3JIEKTPOHHBIX MPHOOPOB U
[TpodeccronanbHbie | MPUOOPOB U
KOMITETEHITHH KOMILJIEKCOB 1 KOMILTEREOD
A3pa60TKE I1K-3.Y.3 ymeTh BBIOUpaTh ONTUMAJIbHBIE
ﬁ OI; AMM METObI M pa3padaTbIBaTh IPOrpaMMBbl
porp HKCIIEPUMEHTAIBHBIX UCCIICTOBAaHUNA
HKCIIEPUMEHTATBHBIX
HCCIICJOBAHHIA,
MIPOBEICHUIO
ONTUYECKHUX,

(bOTOMETPHUECKUX U




AIEKTPUYECKUX
HU3MEPEHUN C
BbIOOpPOM
TEXHUUYECKUX
CPEICTB U
00OpaboTkoit
pEe3yapTaTOB

[TK-4 Cnioco6HOCTH K
OIPEIETICHUIO
HaIlpaBJICHUN U
COJICP/KAHUIO
HCCIIEIOBAHUH T10
pa3zpaboTke u
[TpodeccuonanbHbie | CO3AHUIO0 HOBBIX
KOMITETCHITNH KBaHTOBO-
ONTHUYECKUX CUCTEM
JUISL pEelIeHUs 3a]1a4
HaBHIrallUU, CBSI3U U
KOHTPOJIS
KOCMHUYECKOI0
MIPOCTPAHCTBA

[1K-4.Y.1 yMeTh IPOBOJAUTH TEOPETUUECKHUE U
AKCIIEPUMEHTAJIbHBIE UCCIICIOBAHMUS,
00OCHOBBIBAIOLINE Pa3pabOTKy U CO3JaHHe
HOBBIX KBAHTOBO-OITUYECKUX CUCTEM U UX
COCTaBHBIX YacTen

2. Mecto nucuuriuHbl B cTpykrype Ol

JlucuuminHa MOKeT 0a3UpOBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaIONUMUCS
IIPU U3YYEHHUH CIIETYIOIUX TUCLIHUILINH:

— «Du3ukKay,

— «OCHOBBI OIITUKI.

3HaHuUs, TMOJMYyYEHHbIE NPH M3YUYEHUM MaTepuana JaHHOW JUCIUIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAYEHHE, TaK U UCIIOIb3YIOTCS MPU U3YUEHUU APYTUX JUCHUILIINH:

— «JlazepHble cUCTEMBI CIIEIMATIBHOTO Ha3HAUCHUS.

3. O0BeM U TPYAOEMKOCTh TUCIUILTHHBI
Jannaple 00 o0meM o0beMe MUCIUIUIMHBI, TPYIOEMKOCTH OTICIBHBIX BHUJIOB yY€OHOM
paboThI 1O TUCIUILTHHE (M pacrpeie]IeHue 3TOH TPYJA0EMKOCTH TI0 CeMeCcTpaM) NPeCTaBICHbI B
Tabnuiie 2.

Tabmuia 2 — O0beM U TPYJIOEMKOCTh JUCITUTTUHBI

TpynoemMkocTs 1o

Bun yue6Ho# paboThl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKocma OuCUUNIUHDL, 4/ 144 4/ 144
3E/ (1ac)
U3 nux uacoe npakmuueckoii n0020mosKu 34 34
Ayoumopusie 3anamus, BCETo 4ac. 34 34

B TOM YHCIJIC:

nekrun (JI), (gac)

npakTuyeckue/cemunapckue 3anarus (I13),

(220) 17 17

naboparopasie padotsl (JIP), (dac) 17 17

KypcoBoii mpoekT (pabota) (KII, KP), (uac)

9K3aMeH, (Jac) 36 36




Camocmoamenvnas paboma, Bcero (Jac) 74 74
Buo npomesxcymounoii ammecmayuu’ 3a4er,
mudd. 3auger, sx3amen (3auer, Hudd. 3auy, OK3. OK3.

DK3.*%*)

*k
IIpumeuanue:  kaHaupaTcKuii SK3aMeH

4. CopepxaHue JUCHUTUIIMHBI

4.1. Pacnpepnenenue TpyA0€MKOCTH TUCIUILIAHEI IO pa3/ieiaM U BUIaM 3aHITHH.

Pa3[[€JIBI, TCEMbI JUCHUIIMHBI U UX TPYAOCMKOCTb IIPHUBCACHLI B Ta6JII/ILIe 3.

Tabmmma 3 — Pa3nensl, TeMbl TUCIMIUIAHBI, KX TPYJIOEMKOCTh

Paznenpl, TeMbl TUCIIANIINHBI

Jlekun
(gac)

I13 (C3)
(uac)

JIP
(dac)

KII
(uac)

CPC
(dac)

Cemectp 2

Paznen 1. OcCHOBBI JIa3epHBIX CHCTEM,
WCTOJB3YIOMNXCS B KAY€CTBE HCTOYHUKOB M3ITyUeHUS
B CHCTEMAax ONTUYECKOH CBA3H

Tema 1.1 OTKpBITBIE PE3OHATOPBHI. OTKpBITHIN
pe30HaTOP, ero JIOOpPOTHOCTG. Ycnosus
caMOBO30YKJeHHA. YcClIoBUs pe3oHaHca. YacTora
regepanuyd. MaxkcuMasbHas BBIXOJHAs MOILHOCTb.
Tema 1.2. Mogupl. Bpemss XM3HH TIACCHBHOTO
pesonaropa. JudpakpoHHEIE TOTEPH.

Tema 1.3 VYcroiluuBsle pe30HATOPHL. Y CIOBHE
YCTOMYMBOCTU. THUIBI YCTOWYMBBIX PE30HATOPOB.
Kondoxaneueiii pe3onarop. Pacmpenenenne moss.
l'ayccoBel myuku. Pa3smep mnsArHa. PacxoaumocThb
u3nydeHus. Paanyc KpuBU3HBI BOJHOBOTO (hpOHTA.
Tema 1.4 IlpeoOpazoBaHue TayCCOBHIX ITyYKOB
JIMH30M. CornacoBanue MOJT PE30HATOPOB.
DOoKyCHUpOBaHHUE rayCCOBBIX ITyYKOB.

Tema 1.5 HeycroiiuuBble pe30HATOPHL.
Koaddumment ycunenus, noTepu Ha U3ITyICHUE.
CummeTpuuHBIii pe3oHaTop. Temeckonuyeckuit
pe3oHarop. DKBUBAJIEHTHOE unciio PpeHerns.

10

14

Paznen 2. OnTiaeckre 371eMEHTHI JIA3ePHBIX CUCTEM
CBSI3H.

Tema 2.1 Marepuansl A1 ONTHYECKUX JIEMEHTOB
OnTuyecKue AIeMEHTHI 115 1a3epHOU TeXHUKHU. Y D-,
BunuMas n MK-o6macti criekrpa.

Tema 2.2 HacTOTHO-CEIIEKTUBHEIE MHOTOCJIOMHEIE
UHTEP(EPECHIIMOHHBIC TOKPBITHS JUISI ONTHYECKUX
3JIEMEHTOB JIA3€PHBIX CUCTEM B Pa3IMIHBIX 00JIACTIX
criekTpa. MeTo bl pa3pabOTKH U TEXHUKA
HM3rOTOBJICHHS.

Tema 2.3 B3auMoeiCTBUE MOILIHOTO U3JYyYEHUS C
MeTaJNIaAMH U HHTEPPEPEHIIMOHHBIMI IMOKPHITHSIMHU

15

Paznen 3. OcHOBBI pacyeTa MPUEMHBIX ONTHYECKHUX
AHTEHH CBS3H

Tema 3.1 PacueT mapamMeTpoB CKICEHHOTO OOBEKTHBA
Tema 3.2 OrpannyeHre My4yKoB B ONTHYECKUX
CUCTEMax

Tema 3.3 CuHTEe3 ABYXKOMIIOHEHTHON ONTHYECKOM
CHCTEMBI

15




Paznen 4. Ananu3 u CHHTE3 MHOTOCIOMHBIX
ONTHYECKUX MOKPBITHIA

Tema 4.1 Mogens 1715 pacueTa MHOTOCJIOMHBIX
HOKPBITHI 15
Tema 4.2 PekyppeHTHBIN MeTO

Tema 4.3 MatpuuHblii METON

Tema 4.4 MeTon SKBUBAJIEHTHBIX CIIOEB

Pazgen 5. Onrmdueckoe cCOrjIacOBaHHE BOJOKOHHBIX
CBETOBO/JIOB

Tema 5.1 Onruyeckue BOITHOBOIHEBIE MOIEI

Tema 5.2 Ilomepeunsle »37meMEHTH CBs3U. [Ipsamoe

(hokycHupoBaHHe.
Tema 5.3 BBom usnmydeHus B BOJOKHO OT Ta3OBBIX,
JKUJIKOCTHBIX M TBEPAOTENBHBIX J1a3epoB. M3mepeHue 3 15

MOTEph BBOJIA

Tema 5.4 BBom w3dMydeHHS B BOJOKHO  OT
MOJIYIIPOBOAHUKOBEIX ~ CBETOAMOIOB U  JIa3ePHBIX
JHOO0B

Tema 5.5 CoenuHeHWe W TOTEpPH TPU COEIUHEHHH
OIITHYECKUX BOJIOKOH

Hroro B cemecTpe: 17 17 74

Hroro 0 17 17 0 74

[IpakTuueckass MOATOTOBKA 3aKJIIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0yyaromMMHUCS ~ ONpPENEeNeHHBIX  TPYAOBBIX  (GYHKUMH,  CBA3aHHBIX C  Oy;ymien
po(eCCUOHATBHOM JIeATENbHOCTBIO.

4.2. CopaepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprkanue pa3/iesioB U TEM JICKIIMOHHBIX 3aHITHI MPUBEICHO B Tabnuile 4.

Ta6muia 4 — CosepxaHue pa3aesioB U TeM JEKIIMOHHOTO ITUKJIA

Howmep pasznena HaszBanue u conep:kanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

Y4yeOHbIM IJIAHOM He MPeyCMOTPEHO

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUSL
TeMbl IpakTHUECKUX 3aHATHH U UX TPYJTOEMKOCTb IIPUBECHBI B TAOIUIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsATHSI U UX TPYJIOEMKOCTb

N3 Hux Ne
No Dopmbl T .
® | Tembl mpaxTHUecKnX 3aHATHI | mpakTHyeckux | Po7OCMKOCTD, TIPAKTHACCKON] pasie/ia
/1 o (qac) MOJTOTOBKH, | JUCIIMII
3aHATHIH
(uac) JIMHBI
Cemectp 2
1 | Pacuer MapaMeTpoB | pEIIEHHE 3a/1a4, 3 3 1
MOy KOH(OKAIEHOTO MO3TOBOM IITYPM,
pe3oHaTopa TpU  3aJaHHOMN TPYMIIOBBIC
yIJIOBOM  PacXOAWMOCTH | AUCKYycCrn
JHEPreTUYECKUX  HCXOJHBIX
napameTpax
2 | Pacuer MAJcHUs | pelICHUe 3a1ad, 2 2 2
WHTECHCUBHOCTHU Ipy | MOSTOBOII LITYPM,




MPOXOXKJACHAH CBETa 4Yepes TPYIIOBbIE
MOJISIPA3ATOPBI AUCKYCCHU
3 | Pacuer unTepdepeHnn cBeTa | peUIEHHE 3a1a4 2 2 2
Ha BBIXOJE KpHUCTamia C
JBOMHBIM JTy4eTpUIOMIICHHEM
B (QYHKIOUH OT TOJIIUHBI
KpucTaJlja
4 | Pacuer MPOCBETIISIFOIINX | PEIICHHE 3a/1ad, 3 3 2
HOKpBITI/Iﬁ MO3TOBOH LITYPM,
TpyNIoBbIe
JIACKYCCUHU
5 | Pacuer mapameTpoB CKJIEEHHOTO | pEIICHUE 3a/1a4 2 2 3
00BEKTHBA
6 | CuHTEe3 JBYXKOMIIOHCHTHOW | PpELIECHHE 3a1ad, 2 2 3
ONTUYECKOU CUCTEMBI MO3TOBO¥I ITYPM,
IPYIIIOBLIE
JAUCKYCCHUU
7 | Pacuer nmapaMeTpoB | PELICHHE 3a/1a4 3 3 5
KOPOTKO(OKYCHOTO  IIapuKa
JUIS  BBOJA HM3JIYYCHHS B
OINTOBOJIOKHO
Bcero 17 17
4.4, JlabopaTOpHBbIC 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYJAOEMKOCTh MPUBEACHBI B TaOIHIIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHITHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue 1a00paTopHBIX paboT TpyAOeMKOCTS, | MPaKTHIECKOH | pasiena
/11 (dac) MOJTOTOBKH, | JUCITHII
(dac) JIUHBI
Cemectp 2
1 | Uccnenosanue [10JIA KayCTHUKH B 3 3 1
3aBUCHMOCTH oT TE€OMETPHUYECKUX
apaMeTpoB pe3oHaToOpa
2 |Ilogbop  mapameTpoB W  MaTepHalioB 4 4 2
MHOTOCJIOTHOTO TOKPBITHS ISl TOJy4YEeHUS
Tpebyemoii mpo3paynoctu B Ommkaem MK —
Jarna3oHe CreKkTpa
3 | UccnemoBanue 3aBHCHMOCTH PACXOJUMOCTH 3 3 1
VIJIOBBIX ~ MYYKOB  OT  T€OMETPUYECKUX
rapaMeTpoB pe30HaTOpa
4 | UccnenoBanue pe3yiapTara HHTEphEpeHINH 4 4 1
ONTMYECKOTO  M3JIy4YeHHWsS  Ha  BBIXOJE
KpPHUCTAJIJIA OT €r0 TOJIIUHBI
5 | DHepreTuueckuii pacueT W OIEHKAa CTETICHHU 3 3 2
HarpeBa JUAICKTPUUYECKUX U METAJUTMYECKUX
3epKajl pe3oHaTopa
Bcero 17 17

4.5. KypcoBoe npoeKkTHpOBaHHE/ BBITIOJTHEHUE KYPCOBOW pabOTHI

VY4eOHbIM MIIaHOM HE MPETYCMOTPEHO




4.6. CamocrosTenbHas padoTa 00yJaroIIXCs
Buibl caMoCTOSITENIBHOM pabOTHI M €€ TPYJAOSMKOCTh PUBEICHBI B TAOIHUIIE 7.

Tabauna 7 — Bunbl camocToaTeabHON paboThl U €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 2,
Bun camocrosTensHOM paboThI
qac qac
1 2 3
W3ydenne TeOpeTHIECKOro MaTepuaa
44 44
qucuuriaael (TO)
Kypcoroe npoektupoanue (KII, KP)
Pacuerno-rpaduueckue 3amanus (PI3) 10 10
Brimonnenue pedepara (P) 10 10
[ToaroroBka K TEKyIeMy KOHTPOJIIO 5 5
ycneBaemoctu (TKVY)
Jomamnee 3aganue ([3)
Kontpossuble padboTsl 3a04ukoB (KP3)
[ToaroroBka K MpoOMeEKYyTOUHOM 5 5
artecrauuu (ITA)
Bcero: 74 74

5. IepeueHsb yueOHO-METOIUIECKOTO 0OCCIICUCHHSI

JUISL CAMOCTOSTEIIbHON PabOThl 00YUYaIOIIHUXCS 110 JUCITUIUTHHE (MOIYJTIO)
Y4eOHO-MEeTOAMUECKHE MAaTepHalbl JIIi CAMOCTOSITEIBHON PabOThl OOYyJaromIMXCsl yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX N3JaHUN
[lepeyeHb mevaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUI NpUBeIeH B Tadnule 8.
Tabnumna 8— [lepeueHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUH

Iudp/
URL anpec

bubnuorpaduyeckas ccpiika

Kommuectso
9K3EMILTSIPOB
B OHOJMOTEKE

(kpome
ANEKTPOHHBIX
IK3EMILTSIPOB)

https://e.lanbook.com/
book/110272

MyJIbTHIIEKCOPHOE U YCHITHTEBHOE 000pyT0OBaHHE
MHOTOBOJTHOBBIX ONTHYECKUX CUCTEM Tepeaadu :
yueonoe mocodue / E. A. JloBonpHOB, B. B. Ky3Heros,
B. I'. Mupropon, C. H. [llapanroBud. — Mockaa :
TYCYP, 2016. — 156 c. — ISBN 5-56889-319-0. —
TexcT : anexkTpoHHbIH // JIaHb : 2IEKTPOHHO-
oubmoreunas cuctema. — URL:

https://e.lanbook.com/
book/40804

Cunopos, A. . Marepuanibl U TEXHOJIOTUH
BOJIOKOHHOW ONTUKHU: ONTHYECKOE BOJIOKHO AJISi CHCTEM
nepenauu uadopmarmu / A. U. Cunopos, H. B.
Huxonopos. — Cankr-IlerepOypr : HUIY U'TMO,




2009. — 95

3HCKTpOHHO-6I/I6HI/IOTC‘IHa${ CHUCTEMA.

c. — Texkcr : anexTpoHHsbIi // JlaHs :

621.373
b64
359¢

bupubaywm, /I. Onrtudeckue KBaHTOBbIE T€HEPATOPHI :
monorpadus / [[.bupabaym. - M. : CoB.paauo, 1967. -

10

621.373(JIUAT)
060

Omnapwun, B.

Omnapum, /.

ONTHYECKOTO JAMANa30HOB : yueOHoe mocoodue / B. B.

npubopoctpoenus. - JI. : U3a-Bo JIMAIL 1986. - 77 ¢

B. Ksanrossie npu6opst CBY u 15

B. Turun ; JIeHuHrp. uH-T aBuail.

7. IlepedyeHsb AIIEKTPOHHBIX 00PAa30BATEIBHBIX PECYPCOB
UH(}OPMALIMOHHO-TEIIEKOMMYHHUKAITMOHHON ceTu «HTepHeT»

[Iepeuenn
TEJICKOMMYHHUKAIIMOHHON ~CEeTH
npuBesieH B Tabime 9.

AIEKTPOHHBIX

«nTepuer»,

00pa30BaTEIbHBIX pecypcoB UH(pOpPMaLIMOHHO-

HeO6XOI[I/IMBIX 11 OCBOCHHUSA AUMCHUIIINHBI

Tabmuua 9 — IlepedyeHb SIIEKTPOHHBIX O0pa30BaTEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIMOHHOU cetu «HTepueT
URL anpec HaumenoBanue

http://lib.aanet.ru/

OnextponHas Oubnuorteunas cucrema 'Y AII (st
AOCTyIa He0OXoIuMa aBTOPHU3AILUs 10 HOMEpyY
YUTATEIHCKOr0 OMyIeTa).

http://techlibrary.ru/

Texuuueckast OnOIMOTEKA.

[TepeBOIHBIC M PYCCKOSI3BIUHBIC H3IAHMS,
oObeAMHEHHBIE B 00U KaTaloT HAyYHO-TEXHUYECKOU
JUTEPATYPHI.

http://www.rsl.ru

Poccuiickas rocyapcTBeHHasi OuOInoTeKa

http://www.nlr.ru

Poccuiickas HalmoHanbHast OMOIHOTEKA

http://www.libfl.ru

Bcepoccuiickas rocynapcTBeHHas OnbanoTeka
WHOCTpaHHOM nurepatypsl uM. M.N.Pynomuno

http://www.rasl.ru

bubmuorexka Akanemuun Hayk

http://www.benran.ru

bubnmnoreka PAH no ectecTBeHHBIM HayKam

http://www.gpntb.ru

['ocymapcTBeHHas myOInYHAs HAyYHO-TEXHUYECKAs
ouomoTeka

http://www.spsl.nsc.ru/

I'ocynapcTBeHHast myOauyHas HAyYHO-TEXHUYECKAst
oubnuoreka Cubupckoro otaeneHuss PAH

http://lib.febras.ru

LlenTpanpaas HayuHas Oubmmoreka /labHEBOCTOYHOTO
ornenenus PAH

http://www.uran.ru

[lenTpanpHas HayyHas OMOIHOTEKa Y PaIbCKOTO
otnenenus PAH

http://www.loc.gov/index.html

bubnuoreka Konrpecca

http://www.bl.uk

BpI/ITaHCKa}I HanlMOHaJIbHasA OouobaMoTEeKa

http://www.bnf.fr

@dpaniy3ckas HaMOHAJBbHAs OMOIMOTEKA

http://www.ddb.de

Hemenkas sarimonanpHas OMOIMOTEKA

http://www.ruslan.ru:8001/rus/rcls/r
gsources

bubnuoTeunas cetb yupeKaeHU HayKH U 00pa30BaHuUs
RUSLANet

http://www.pl.spb.ru

IlenTpanpHas ropojickasi yHUBEpcaibHas OuOIMoTeKa
M. B.MaskoBckoro

http://www.lib.pu.ru

Hayunas 6ubnnotexa um. M.I'oppkoro CaHKT-



http://lib.aanet.ru/
http://techlibrary.ru/
http://www.rsl.ru/
http://www.nlr.ru/
http://www.libfl.ru/
http://www.rasl.ru/
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[TerepOyprckoro I'ocy1apcTBEHHOIO YHUBEPCUTETA
(CIIoT'Y)

http://www.unilib.neva.ru/rus/lib/ dyHnamenTanpHas oubnroreka CaHKT-
[lerepOyprckoro ['ocyaapcTBeHHOTO
ITonutexanueckoro yausepcurera (CIIGITIY)

8. IepeueHb HHPOPMALMOHHBIX TEXHOJIOTHI
8.1. [lepeueHp MPOrpaMMHOTO OOECICUCHHS, HCHOIB3YEMOTO MpPU OCYIICCTBICHUN
00pa30BaTebHOrO Hpolecca Mo AUCHUILIIHHE.
[lepeyenp nCHoONIB3yeMOro MPOrpaMMHOTO obecrieueHus npeacrasieH B Taduuie 10.

Ta6mmma 10— [TepeyeHs nporpaMmMHOTo o0ecreueHus

Ne /1t HaunmenoBaunue

He npenycmotpeno

8.2. IlepeueHp UH(POPMAITMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3YEMbIX pu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIECCa MO UCIUILTUHE

[TepeueHbr UCHOIB3yEeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEJICTABICH B
Tabaume 11.

Tabnuna 11— Ilepeuens HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t HaunmenoBauue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKas 6a3a
CoctaB  MaTepUaNbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeLHOTO MpoIlecca MO TUCIUTUIHHE, TIPEICTaBIeH B Tabmuiel 2.

Tabmmma 12 — CoctaB MaTepualIbHO-TEXHHUECKOM 0a3bl

No HaumeHnoBanue coctaBHOM yacTu Howmep ayautopun
n/n MaTepHaIbHO-TEXHUUECKO 0a3bl (pu HEOOXOAMMOCTH)

1 | Knacc ans nenoBoi urpbl

CrnennanusupoBaHHas aboparopust «Hazpanue» 11-018

10. OueHouHBIE CpeACTBa TSI POBEICHUS TPOMEKYTOTHOHN aTTeCTaIluN
10.1. CocTaB OIIGHOYHBIX CPEIACTBIUISI TPOBEACHUS TMPOMEKYTOYHOH aTTECTAIHH
00y4JaroImuXcs 1Mo JUCIUTUIMHE MPUBECH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEACTB JJIsl IPOBEJICHHSI TPOMEKYTOYHOM aTTeCTAIIUH

Bun npomexyTodHOM arTecTanuu [lepedeHb OIIEHOYHBIX CPENICTB
DK3aMeH Cnucok BONpoCcoB K AK3aMEHY;
DK3aMEHAIIMOHHBIC OVIICTHI,
3amaumy;
TecTnl.

10.2. B kayecTBe KpUTEpPHUEB OICHKA YyPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH O00y4aloUMMHCS MPUMEHsIeTCsl S-0ajulbHasi IIKajia OLEHKU CHOPMUPOBAHHOCTH
KOMITIETCHIINM, KOTOpasi puBeieHa B Tabnuie 14. B TedeHne ceMecTpa MOXKET MCIOJIb30BAThCS
100-0annpHast ~ mKama ~ MOJYJIBHO-PEUTHMHTOBOM  CHCTEMbl ~ YHUBEpPCUTETa,  IpaBHia



http://www.unilib.neva.ru/rus/lib/

HCIIOJIBb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIHMM JIOKAJIbHBIM HOPMATHBHBIM 4KTOM

I'VAIL

Tabauna 14 —Kputepuu ouieHKH ypoBHS ¢hOPMHUPOBAHHOCTH KOMIETEHUUN

O1eHKa KOMIIETEHIINHI

5-0ayuIbHAs IIKaIa

XapakreprcTrka c(hOpMHUPOBAHHBIX KOMITCTCHITHIA

— oOyuaromuiicss TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepua;

— YBEPEHHO, JIOTUYHO, I10CJIEA0BATEIbHO U TPAMOTHO €0 U3J1araer;

— OnMpasch Ha 3HAHUS OCHOBHOW W JOTOJHHUTEIBHOW JIMTEPaTypBhI,

COTIIMIHOY O
GaTeHO TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJOXKEHHS C MPAKTUICCKOM
JIESITEIIbHOCTHIO HAPABIICHHS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTAEMbIC UM HJICH;
— JieJ1aeT BBIBOABI M 00OOIICHHS;
— cBOOOJIHO BJIaJICET CHCTEMOM CIIeMATN3UPOBAHHBIX TTOHSTHI.
— o0OyJaromuiicss TBEPI0 YCBOMI MPOTpaMMHBINA MaTepuall, TPaMOTHO U
M0 CyIIECTBY H3JIaraeT ero, ONUpasch Ha 3HAHUS OCHOBHOM
JUTEPATYPHI,
CXODOLLOY — HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBAaCT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JCSITEIbHOCTHIO
«3aUTEHOY
HATPaBIICHUS;
— apTyYMEHTHUPYET Hay4YHBIC ITOJI0KCHHUSI;
— JIeJIaeT BBIBOJBI B 0OOOIICHHS;
— BJIAJCET CUCTEMOM CIICIIMAIM3UPOBAHHBIX TOHSATHH.
— o0yyaromuiicss yCBOMWJI TOJIBKO OCHOBHOW MPOrPaMMHBIM MaTepual,
M0 CYIIECTBY H3JIaraeT €ro, OMHUpascCh Ha 3HAHUS TOJHKO OCHOBHOM
JUTEPATYPHI,
— JIOMYCKaeT HeCYNIECTBEHHBIC OMIMOKN M HETOYHOCTH,
«yJIOBJICTBOPUTEITHHO N
GAUTCHO — UCTIBITBIBACT 3aTPYJHEHUS B MPAKTUYECKOM NPUMEHEHUU 3HAHUI
HaIpaBJICHUS,
— cJ1a00 apryMEHTHPYET HAyUHBIC ITOJIOKCHHUS,
— 3aTpyaHSAETCS B OPMYITUPOBAHNUN BHIBOJIOB M 00OOIIICHNUI;
— YaCTUYHO BJIAJICET CUCTEMOM CIICIIMAIM3UPOBAHHBIX OHITHIA.
— oOyyJaromuics HE YCBOWJ 3HAYUTEIBHOM 4YacTH MPOrpPaMMHOTO
MaTepHaa;
— JIOMyCKaeT  CYHICCTBCHHBIE  OMMOKA W  HETOYHOCTH  TPHU
«HEYIOBJICTBOPUTEITHHOY
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HAINPaBIICHUY;
«HE 3aUTEHOY

— UCTIBITHIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;
— HE MOXXET apTyMEHTHPOBATh HAyYHBIC MTOJIOKEHNS,
— He QOpPMYITUPYET BHIBOJAOB U 000OIICHUIA.

10.3. TunoBbie KOHTPOJIBHBIE 3a/IaHUS M UHBIC MaTePHAIIBL.
Bompocsr (3amaun) aiis sk3aMeHa npeAcTaBieHbl B Taduie 15.

Ta6mmia 15 — Borpocs! (3amaun) 115 2K3aMeHa

Ne n/n Ilepeuens BonpocoB (3a1a4) UIsl SK3aMeHa Kon
WHIUKATOpA

1 OtkpbIThle pe3oHaTOpbl. OTKpBITHIN pe3oHaTop, ero fooporHocTs. | [TK-2.V.1
YcnoBus caMoBo30y KAeHUs. Y CIIOBUS pe30HAHCA.

2 Yacrora renepanuu. MakcuMainbHast BBIXOIHAsI MOIIHOCTb. [IK-2.V.1
JlndpakiroHHbIE TOTEPU

3 Mopl. Bpemst )H3HH ITACCHBHOTO PE30HATOPA. IIK-2.V.1

4 YcroiunBbIe PE30HATOPBL. Y CIIOBUE YCTOMYUBOCTH. I1K-2.V.1

5 Tunsl ycToitunBeIX pe3oHaTopoB. KoH(okanbHEIH pe3oHATOP. IIK-3.V.1
Pacnpenenenue noJs.

6 I'ayccoBbl myuku. Pa3mep nsiTHa. PacxoaqumMocTh H31ydeHUs!. IIK-3.V.1
Paanyc KprBH3HBI BOJIHOBOTO (PpOHTA.




7 [IpeoOpazoBaHme rayccoBBIX ITy4KOB JIMH30HM. CorracoBaHHEe MO/ IIK-3.V.3
pe3oHaTopoB. POKYCHUPOBAHHE rayCCOBBIX MYUYKOB

8 KoadduitueHt ycunenvs, moTepu Ha U3TyUCHHUE. I1K-3.V.1

9 HeycroitunBbie pe30HATOPbI. DKBUBAIIECHTHOE YHCIIO [IK-2.V.1
Dpenels.

10 WNHuTtepdepennus cBeTa B INICHKaX. Y CJIOBUS MPOCBETICHHMS. I1K-3.VY.1

11 Marepuanbl ¥ TEXHUKA NU3TOTOBICHHS HHTEP(EPEHIUMOHHBIX [IK-2.Y.1
TTOKPBITUH.

12 Mogens I pacueTa MHOTOCIIOMHBIX IOKPBITHI I11IK-3.V.3

13 PekyppeHTHBII MeTOT [IK-2.V.1

14 MartpudHBIi METON I1IK-3.V.3

15 MeTo 3KBUBAJIEHTHBIX CIIOEB 11IK-3.V .3

16 OnTuyecKre BOJTHOBOIHBIE MOJIbI TIK-2.V.1

17 IMomepeunbie deMeHTHI CBSA3H. IIpsiMoe (hOKyCHpOBaHHUE I1K-3.V.1

18 BBon wu3dayueHus B BOJOKHO OT Tra3oBblX, »kuiakocTHeix u [1K-4.V.1
TBEPIOTENBHBIX JIa3epoB. Mi3MepeHune morepb BBOIA

19 BBoj u3iyueHusa B BOJIOKHO OT HOJYIPOBOJAHUKOBBIX cBeToMoN0B U [TK-4.VY.1
JIA3CPHLIX IMO0O0B

20 CoenuHeHye U MOTEPU MPU COCTUHEHUU ONITUYECKUX BOJIOKOH TIK-3.V.1

Bormpocsr (3amaun) 1t 3adeta / qudd. 3aueTa rnpegacraBieHsl B Tabmuie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3ayera
Ne /i [Tepeuens BompocoB (3agau) s 3aueta / nudd. 3auera Kox
WHJIMKaTopa

Y4eOHBIM IJIaHOM HE IPEyCMOTPEHO

[lepeuenr TeM AN KypcOBOTO TMPOEKTUPOBAHUS/BBHIIOIHEHUS KYpPCOBOH pabOTHI
MpeICTaBiIeHbI B Tabmuie 17.
Tabnuna 17 — IlepeyeHs TeM Uit KYpCOBOTO POEKTHPOBAHHUS/BBIIIOJIHEHUSI KYPCOBOI pabOTHI

[TpumepHSBIil TepeyeHp TeM ISl KypCOBOTO MPOSKTHPOBAHUS/BBITIOTHEHUS

Ne n/nt N
KypcoBOH paboThl
Y4eOHBIM MJIAHOM HE IPETYyCMOTPEHO
Bompockl 11t mpoBeneHuss TPOMEXKYTOUHOM aTTecTallud B BUJE TECTHPOBAHUSA

npeJcTaBiIeHbl B Tabnwuie 18.

Tabnuua 18 — [IpumepHbIii mepeueHb BOIPOCOB ISl TECTOB

No i/t

[IpuMepHBIii mepeyeHb BOIIPOCOB ISl TECTOB

Kon
WHJMKaTOpa

1 Bomnpocsl, kacaromuecs: BAUSHUS BbIOOpa MapaMeTpoOB Pe30HATOpa Ha

YTIOBYIO PACXOJAUMOCTbH JIA3€PHOTO U3ITyUEHUSI:
- JUIMHA PE30HATOPA;

- paAnyChl KPUBU3HBI 3€PKAT,

- pa3MEPhBI CCUCHUSA MICPETAKKU [0 OTHOUMICHUIO K JJIMHE BOJHEBI
W3ITyYeHUS;

- K03 HUIMEHTA TPETOMIICHUS aKTUBHOMN CPEJIbI

[IK-3.¥.1

2 Bormnpocsl, kacaromuecs: BIUsSHUAS BIOOpa MapaMeTpoB pe30HaTOpa Ha

MOTEPH B PE30HATOPE NPU BBIBOJIC U3ITYUCHUS:
- JUTUHA PE30HATOPA;

- painychl KpUBU3HBI 3€PKaJT M YIIIbl X FOCTHPOBKH,
- HAJIMYHUC ITOTJIOMIAOIINX HpHMCCGﬁ;

- HAIMYKME ONTUMAJIBHOTO TEMIIEPATYPHOTO PEKUMA.

[K-3.V.1




3 [TpoBepka Ha KOPPEKTHOCTH 3HAHUS OCHOBHBIX TEPMUHOB, Kacaromuxces | [1K-2.V.1
OCHOB TE€OPUHU UCTOYHUKOB M IIPUEMHHUKOB ONTHYECKOTO U3TyUYEHHUS:
- IIOHATHE TOJISAPU3ALINH;

-IIOHSITHE KOT€PEHTHOCTH;

- [IOHATHE TONEPEYHBIX MO,

- KO3 PULMEHTa YCUIICHHS;

- IHBEPCUH HACEJIICHHOCTH U T.J.

4 [IpoBepka Ha 3HAHKME TUIIOBBIX YCTOMYMBBIX PE30HATOPOB [IK-2.Y.1
5 IIpoBepka Ha 3HAaHKWE KPUTEPHUSL YCTOMYMBOCTH pPE30HATOPA I1K-2.V.1
6 [IpoBepka Ha 3HAHKME TUIIOBBIX HEYCTOMYMBBIX PE30HATOPOB [IK-2.Y.1
7 [IpoBepka Ha 3HaHKE PYHKIIMOHAIHHOTO HA3HAYEHUS U B3aUMOCBSI3H [IK-2.V.1
ONTUYECKUX U SHEPreTUUECKUX apaMETPOB JIA3EPHBIX CUCTEM CBSI3U
8 IIpoBepka Ha 3HaHKUE CIIOCOOOB pa3/IeCHUsI KAHAJIOB CBA3H U UX [IK-3.V.1
peayIn3alyio B ONTHYECKUX JIMHUSX CBSI3H
9 [IpoBepka Ha 3HaHME BIMSHUE HETATUBHBIX (PAKTOPOB Ha KAYECTBO [IK-2.Y.1
CBSI3M U OCHOBHBIX ITapaMETPOB, KOTOPBIE XapaKTEPU3yIOT KaHaJI CBSA3H:
CKOpOCTb Mepeiau nHPOopMaluu, MPOIyCKHas CIOCOOHOCTb,
MMOMEX0YCTONYMBOCTD
10 IIpoBepka Ha 3HaHHE (PUBNUECKUX YCIOBHMA U TEXHUYECKUX PEIICHUH, [IK-3.V.1

ONPEACIISIONINX SHEPreTUIECKUE MOTEPH, BOSHUKAIOIIUX [TPU BBOJE
W3JIyY€HHS B ONITOBOJIOKHO U IPU PACIIPOCTPAHEHUU B HEM OIITHYECKOIO
W3JTYyYCHHUS

[lepeyeHb TeM KOHTPOJBHBIX Pa0OT IO AMCIUIUIMHE OOYYAIOUIMXCS 3a04HOU (HOPMBI
o0OydeHus1, mpeIcTaBIeHbI B Ta0wmie 19.

Ta6mmma 19 — [lepeyeHr KOHTPOIBHBIX PadbOT

Ne /i [TepedeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue  MaTepHalibl,  OINpEAETSIONIMEe  NPOUEAYpPhl  OICHUBAHUS
WHJUKATOPOB, XapaKTEPHU3YIOUIUX dTanbl (HOPMUPOBAHUS KOMIETEHIMH, COJEpKaTCS B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL, pernmameHTHpPYIOIMIMX TOPSAIOK U MIPOUEAYPY
MIPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MTPOMEKYTOYHON aTTeCTAIlUU O0YUarOIIIXCs
['VAIL

11. Meroaudeckue yka3aHus i1 00y4JalOIMUXCs 0 OCBOCHUIO TUCIIUTUTHHBI

11.1. Meroaunueckue ykazaHHUs Uil OOydYaroIIUXCs MO MPOXOXKACHUIO MPAKTHUYECKUX
3aHATHI

[IpakTrueckoe 3aHATHE SBISIETCS OJHOM M3 OCHOBHBIX (DOPM OpraHM3aIliy y4eOHOTO
mporiecca, 3aKI0Yaronasicsl B BHIMOTHEHUN 00yJalOIIUMUCS MO/ PyKOBOJICTBOM IIPETIOAaBaTENs
KOMIUIEKCa Y4YeOHBIX 3aJlaHUi C 1ETbI0 YCBOCHUS HAYYHO-TEOPETHYECKHX OCHOB YUEOHOMU
JTUCITUTUIMHBL, TPUOOPETEHUS] YMEHUN U HaBBIKOB, OIBITA TBOPUECKOH JEATEIHLHOCTH.

[lenpr0 MpakTHUECKOTO 3aHATHUS ISl 00YUYaAIOIIETOCs SIBISETCS IPUBUTHE O0yJArOIIIIMCS
YMEHUI U HABBIKOB NMPAKTUUECKOU JIEATETbHOCTH MO M3y4YaeMOM AUCIUIUIMHE.

[Inanupyemblie pe3yabTaThl IPYU OCBOCHUU O0YUYaOIIUMCS IPAKTHUECKUX 3aHATHIL:

— 3aKperuieHue, yrayOsleHue, paclldpeHHe M JAeTalu3alus 3HaHUW TMPU PElIeHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE I[IO3HABATEJIBHBIX CIIOCOOHOCTEW, CaMOCTOSTEIBHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;




— OBJAJCHHE HOBBIMH METOJAMH M METOJMKAMH H3Y4YCHUs KOHKPETHOH Yy4yeOHOM
JVICTIATUTHHEI,

— BBIpa0OTKAa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHUS] TOJMYYEHHBIX 3HAHUM JUIs
BBITIOJTHEHHS 3aJJaHUI;

— olecrieyeHne PanMOHATIBLHOTO COYETAaHHS KOJUIEKTHMBHOM WM MHIMBHIYaTbHONH (GopM
00yueHwusl.

TpeGoBaHus K IPOBEACHUIO NPAKTUYECKUX 3aHIATUN

[TpakTHyeckue 3aHATHS 110 TUCUUIUIMHE COCTOST U3 TPEX CTPYKTYPHBIX €IUHULL:

- BBO/IHAs1 4acTh,

- OCHOBHAsl 4acTb,

- 3aKJIFOYUTENIbHAS YaCTh.

BBoanas yacth obecneunBaeT MOJArOTOBKY CTYIEHTOB K BBIIOJHEHUIO 3aJaHUN pabOTHI.
B ee cocraB BXogAT:

- (opmynupoBka TeMbl, LT M 33434 3aHATHSA, OOOCHOBAaHME €ro 3HAYMMOCTU B
npogecCHOHATIBHOMN OATOTOBKE CTY/IEHTOB;

- PacCMOTPEHUE CBA3EH NaHHOU TEMBI C IPYTUMH TEMAMU Kypca;

- N3JI0KEHHUE TEOPETUUECKUX OCHOB PabOThI;

- XapaKTEepPHCTUKA COCTaBa U OCOOCHHOCTEH 3aJaHuMii paboThl U OOBSICHEHHE MOIXO0/I0B
(MeTo10B, CIOCOOOB, MPUEMOB) K MIX BBITIOJIHCHHIO;

- XapaKTepuCTHKa TpeOOBAaHUH K pe3yNbTaTy paboTHl;

- BBOJIHBIA HMHCTPYKT@X IO TEXHHMKE O€30MaCHOCTH IpPU 3KCIUTyaTalMd TEXHHUYECKUX
CPEJICTB;

- IPOBEpKa FOTOBHOCTH CTYEHTOB K BBIIIOJIHEHUIO 3aaHUI pabOThI;

- IpoOHOE BHINIOJHEHUE 3aJaHUN 110]1 PYKOBOACTBOM IIPEIOAABATEIS.

OcHOBHas 4acTh MpPEAIoaraeT CaMOCTOSATEIbHOE BBIIOJHEHHUE 3a/laHUil CTyAEHTaMH.
MoskeT conpoBOXKAATHCS:

- IONIOJTHUTEIbHBIMH Pa3bsICHEHUSMHU 10 X0y pabOThI;

- TEKyIIIUM KOHTPOJIEM U OLIEHKOW Pe3yJIbTaTOB paOOTHI;

- OTBETaMH Ha BOIPOCHI CTYJICHTOB.

3aKJIIOUYNTEIbHAS YACTh COIEPKUT:

- I0/IBe/IeHNE OOIIMX UTOTOB (O3UTUBHBIX, HETATUBHBIX ) 3AHSTHS;

- OLIGHKY pe3yJIbTaTOB pabOThl OTACIbHBIX CTYICHTOB,;

- OTBETHI Ha BONIPOCHI CTYEHTOB;

- BBIIaYy PEKOMEHAALUH 10 YJIyUIIeHUIO MToKa3aTesei paboThl U yCTpaHEHHIO PoOesIoB
B CHCTEME 3HAHUU U YMEHHI CTYJICHTOB;

- cOOp OTUYETOB CTYEHTOB IO BHIMOJIHEHHON paboTe [T IPOBEPKH MPETIOIaBaATEIIEM;

- U3JI0)KEHHE CBEJIEHUH O MOATOTOBKE K BBIMOJIHEHHIO ClIeyolIel paboThl, B YaCTHOCTH,
0 ToJyIeXkallei U3y4eHuto yueOHoil aureparype.

11.2. Metoauueckie ykazaHUs JUIsi OOYyYalOLIMXCS MO BBINOJHEHHIO J1TAOOPaTOPHBIX
pabot

B xozme BeImoNHEHHS J1a0OpaTOpHBIX paboT oOydaromMHCA JOJKEH YIIIyOUTh H
3aKpENHTh 3HAHMS, MPAKTHUYECKUE HABBIKH, OBJA/IETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIEPUMEHTAa B COOTBETCTBUHM C KBAJTU(PHUKAIMOHHON XapaKTEePUCTHKONH OO0YyYarolerocs.
Brimonnenune mabopaTtopHbIX pabOT COCTOUT M3 3KCHEPUMEHTANIbHO-TIPAKTHYECKOM, pacueTHo-
AQHAJIMTUYECKOMN YacTed U KOHTPOJIbHBIX MEPOIPUATHUN.

Brimonnenne nmabopaTOpHBIX PabOT 00yYarOIMUMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3yUYeHHs] TUCHMIUIMHBI, OIpelnensieMOi ydeOHbIM IUIAaHOM, M OTHOCHUTCS K CpPEICTBaM,
00eCreunBaroIuM PEeIIeHUE CIeIyOINX OCHOBHBIX 33a/a4 00y4aroIerocs:

— T[pHOOpeTeHHe HAaBBIKOB HCCIIEAOBAaHMS MPOLECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCIUILTUHEI;



— 3aKpCIICHHUC, PA3BUTHC U ACTAIM3AlUA TCOPCTUUCCKHUX 3HaHI/II\/‘I, MOJIYUYCHHBIX Ha
JICKIMSX;

— TIOJly4eHHe HOBOIl MH(OpMaIHH 110 N3y4aeMOil AUCIUILIHHE,

— TpHOOpeTeHHEe  HABBIKOB  CaMOCTOSTEIBHOH  paboThl ¢ J1aDOpaTOpPHBIM
000pyI0BaHHEM U TPUOOPAMH.

3amanue U TpeOGOBaHMS K IIPOBEAEHUIO 1a00PaTOPHBIX PadOT
3agaHre K BBINOJIHEHUIO Ja0OpaTOPHON pabOThI BBIJAIOTCS KaXIOMy OOydYaromeMycs
WHANBUAYaNbHO. [lepen BBIMONIHEHHWEM J1a00paTOPHOM PabOThI MPOBOIUTCS KOJUIOKBHYM C
IPOBEPKOI 0a30BBIX TEOPETHUCCKUX 3HAHHMU IO TEME JIaOOpaTOpHOW pabOTHI W MO XOAy €€
BhIMoJIHeHHs. JlabopaTopHass paboTa BBIIOJHICTCSA CTYJICHTOM CaMOCTOsTeabHO. Ilpu craue
71abopaTOpPHO# pabOTHI OICHUBAETCS YPOBEHb OCBOCHHS OOYYArOIIUMCS TEMBI J1a00OPaTOPHOM
pa6OTBI nu KOppeKTHOCTb OTBCTOB HA AOIIOJIHUTCIIBHBIC BOHpOCLI.

Crpykrypa u dhopma oTyeTa 0 1a60paTOpHOU padboTe
Otuer O J1a0OpaTOpHON pPabOTE BBITOJIHSACTCS B MUCHBMEHHOM BHJE. THUTYJBHBIA JIHCT
COOTBETCTBYET TpeOOBaHUSAM K OQOPMIICHHIO, TMpeacTaBieHHbIM Ha caiite ['YAII mo
3JIEKTPOHHOMY ajapecy: https://guap.ru/standart/doc.
OTtuer conmepkuT cienymomue ods3arenbHble paszaensl: Llens pa®oTel, 3amaun paboTHI,
UCXOJIHBIC IaHHBIE, ITOJTy4YCHHBIE PE3yJIbTAThI, BEIBOIBI.
TpeboBanust k 0oopMIICHHIO OTYETA O JTAOOPATOPHOH paboTe
Odopmienue otdera o nmaboparopHor padore moimxkHO coorBercTBoBaTh ['OCT 2.105-95
«O6mue TpeOoBaHUs K TEKCTOBBIM JTIOKyMeHTam». Bee pacuets! nmpousBonstes B cucteme CU ¢
NPECTaBICHUEM B OTUYETE MPOMEKYTOUHBIX PE3yJIbTaTOB. BBIBOABI 10 1abopaTopHOi pabore
JIOJKHBI COOTBETCTBOBATD 1SN H 3a]1a4aM JIa00opaTOpHON PabOTHL.

11.3. MeTtoanueckue yKazaHUs JUis 00ydJaromuXcst M0 MPOXOXKICHHIO CaMOCTOSTEIBHOM
paboThI

B Xo7e BBITIONHEHUS CaMOCTOSATEIBHONW pa0OThI, 0O0YUYAOIIUICS BBITIOIHSIET padoOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJICTBE IpernojaBaTelis, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTHsl.

st oOygaronuxcst 1Mo 3a04HOM ¢dopme OOy4eHHS, CaMOCTOSTENIbHass paboTa MOXKET
BKIIIOYATh B ce0s KOHTPOJIBHYIO paboTy.

B mporiecce BBIMOTHEHUS CaMOCTOSATEIBLHOM PaboOTHI, y 0oOydaromerocs (popMupyercs
nenecoodpasHoe MmIaHUpOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHHUs
W HaBBIKM B YCBOCHHWU M CHCTEMAaTH3allMW MPUOOPETaeMbIX 3HAHWM, 00ECIeUYMBACT BBICOKHI
YpPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEHHS, MOMOTaeT TOJYYUTh HABHIKM TOBBIIICHUS
pohecCHOHaNBHOTO YPOBHSL.

MeTtonuyeckuMu ~ MaTepuajamMH,  HAMpaBISIONIUMH  CaAMOCTOSITENIBHYIO  paboTy
00yJaIONUXCSASBIISIOTCS:

—  y4eOHO-METOJUYECKHI MaTepHall Mo JUCIHUILINHE;

—  METOAUYECKHE YKa3aHWsl MO BHIMOJIHEHHIO KOHTPOJIBHBIX PabOT (UIsi 00yYarommxcs
1o 3a04HOU (hopme OOyUEHHS).

11.4. Metoguueckue yKa3zaHUs Ui OOYyYaroIUXcs 1O TPOXOXKIACHUIO TEKYIIETOo
KOHTPOJISl yCIIEBAEMOCTH.

Texymuil KOHTpPOJIb YCIIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJb KauyecTBAa 3HAHUMI
00yyaroImuxcsl, OCYIIECTBISEMOI0 B TEUEHUE CEMECTpa C IIeJIbI0 OLEHUBAHUS XO/la OCBOCHUS
JUCIUIUIAHBI.

OCHOBHBIMU METOJAMH TEKYILETO KOHTPOJIS yCIIEBAEMOCTH SIBJISIFOTCSL:

- YCTHBIN OIMPOC MO OTAEIbHBIM TEMaM, pa3/iesiaM JUCLUILIUH (MOAYyIei);


https://guap.ru/standart/doc

- IIpOBEpPKa BBINOJIHEHHUS MUCHBMEHHBIX JIOMAIlHUX W JIa0OpaTOPHBIX 3aJaHUH,
NPaKTUYECKUX U pacyeTHO-rpauiecKux pador;

- TECTUPOBAaHUE, KOHTPOJb CaMOCTOSITENIbHON paboThl (B NMHMCbMEHHON WM YCTHOMN
bopwme);

- IPOBEPKA TUIIOBBIX PAaCUYETOB, pedepaTos.

TpeboBaHus K TEKyIIeMy KOHTPOJIIO YCIIEBAEMOCTH:

- IpenojaBaTelib HHHOPMUPYET 00yUaOIIUXCsl O IPUMEHEMOI cucTeMe TEKYILEro
KOHTPOJIS yCIIEBAEMOCTH Ha IIEPBOM 3aHATHH.

- TEKYIIMH KOHTPOJIb YCIEBAEMOCTH IO JUCLMIUIMHE IMPOBOJUTCS HE MEHEE JIBYX pa3 B
CeMeCTp.

[Ipu npoBeneHnn TPOMEXKYTOUHOM arTecTaliy Oy IyT YUUTHIBATHCS:

- I0CELIAEMOCTb 3aHATHS CTYJCHTaAMU;

- IOATrOTOBJIEHHOCTh CTYZEHTOB K 3aHSTHIO;

- HaJIM4yhe B HEOOXOAMMOM KOJHMYECTBE 3allMIIEHHBIX OTCUETOB IO JIAOOPAaTOPHBIM U
IIPAKTHYECKUM paboTawm;

- Hanmuyue pedepara W OTYETOB IO JIOMALIHUM 33JaHHUSM, BBIIOJHEHHBIM B XOJ€
CaMOCTOSITEJIbHOM paboThI;

- yycno OanoB, HaOpaHHBIX OOYYalOMIMMCS MO JUCHUIUIMHE HAa MOMEHT pealu3aliu
TEKyIIEro KOHTPOJIS YCIIEBAEMOCTH.

11.5. Meroandeckue ykazaHus Il OOyYArOIIMXCS MO MPOXOXKICHUIO MPOMEXKYTOUHON
aTTeCTaluu.

[Ipomexytounas  arrectauus  OOydYalOIIMXCS  MpPEAyCMaTpUBaeT  OLCHUBaHHE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 00y4YeHHs Mo auciuiuinHe. OHa BKIIIOYAET B
ceost:

— DJK3aMeH — (opma OILIEHKH 3HaHUM, MONYUYEHHBIX OOydYaromMMmcs B Ipoliecce
W3YYEeHUS BCEW NUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSITENFHOM pabOThI, CIOCOOHOCTH
NPUMEHSATh WX JJIs pEelIeHUs MPAKTHUYEeCKUX 3a1ad. DK3aMeH, KaK MPaBUiIO, MPOBOJHUTCS B
NepUoJl HK3aMEHALIMOHHOM CECCMM M 3aBEpIIAeTCs] aTTECTAllMOHHOM OLIEHKOM «OTIIMYHOY,
«XOPOILI0Y», «YJOBIETBOPUTEIHHO», «HEYTOBIETBOPUTEIHHOY.

Jlomyck K caaue 3K3aMeHa 00y4JaromIuics TOTy4YaeT MPU YCIOBHH:

— HaJIMYMA B HEOOXOJAMMOM KOJIMYECTBE 3aIUIIEHHBIX OTCYETOB MO JIAOOPATOPHBIM U

MPaKTHYECKUM paboTawm;

— Hanuuus pedepara, BHITOIHEHHOTO B X0J1€ CAMOCTOSITENIbHOM pabOTHI.

DK3aMeHAIIMOHHAsl OILIEHKAa BBICTABISAETCS C Y4€TOM HTOTOBOTO KOJMYECTBa OallioB,
HAaOpaHHBIX B XOJ€ TEKYIIEro KOHTPOJsS MO JUCHUIUIMHE, a TaKXKe pe3ysbTara aTTecTaluu
MUCbMEHHBIX M YCTHBIX OTBETOB Ha JiBa BOMPOCAa M3 IEpPEYHs BOIPOCOB K JK3aMEHY IO
JTUCIIUATIITNHE.



Jluct BHeCeHUs U3MEHEHUH B pabouyIo IpOrpaMMy JUCHUTUIHHBI
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