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AHHOTaIUI

HucuuruinHa «[IpoekTupoBaHMe Ja3epHBIX CHCTEM» BXOJUT B 00pa3oBaTEIbHYIO
IpOTrpaMMy BBICIIETO OOpa30BaHWs 1O HAIPABICHHIO MOATOTOBKH/ cnernmaimbHocTH 12.03.02
«OnTOoTeXHUKa»  HANpaBICHHOCTH  «OINTHUKO-JIEKTPOHHBIE TMPUOOPBI U KOMILIEKCHD».
Juctumunaa peanu3yercs kadempoid «Ne2 1.

JlucuuiuinHa HauesneHa Ha (P OpMUPOBAHKE Y BBIITYCKHUKA CIEIYIOIMX KOMIIETECHIIUMA!

VYK-1 «CriocoGeH oCylecTBISITh MOUCK, KPUTUUECKUI aHAIU3 U CUHTE3 MHQOpMAaIHH,
OPUMEHSATh CUCTEMHBINA OJXO/ AJIsl PELICHHUs TOCTABICHHBIX 3a1au»

YK-2 «CnocobeH ompenensTh Kpyr 3aJad B paMKaX MOCTaBICHHOW IEJIM U BHIOWPATH
ONTUMAJIbHBIE CHOCOOBI UX PELICHUs, UCXOJA U3 NEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOLIUXCS
pPECYPCOB U OIrPAHUYEHUID)

[IK-2 «CnocoGHOCTh K MaTeMaTHYECKOMY MOJEIMPOBAHUIO IPOLECCOB U OOBEKTOB
ONTOTEXHUKH M MX UCCIICAOBAHHIO Ha 06a3e nMpodecCHOHANbHBIX TAaKETOB aBTOMATU3UPOBAHHOTO
IPOEKTUPOBAHUSA U CAMOCTOSITEIbHO pa3pabOTaHHBIX IPOrPAMMHBIX IPOILYKTOBY»

CopepxaHue AMCLUUIIMHBI OXBATBHIBAET KPYT BOIIPOCOB, CBS3aHHBIX C METOAMKOH H
JTaraMu MPOEKTUPOBAHUS JIA3€PHBIX CUCTEM, METOJJaMH KOHCTPYUPOBAHUS U pacyeTa OCHOBHBIX
THUIOBBIX Y3JIOB JIA3€PHBIX ONTHKO-3JIEKTPOHHBIX TPUOOPOB.

[IpernonaBanne JIUCHMIUIMHBI IMpPEAyCMAaTpUBAET cleAyroue (GopMbl OpraHu3aluu
y4eOHOro mporecca: JEKIHWH, NPAaKTUYeCKHe 3aHATHS, CEMHUHApbI, CaMOCTOsTEIbHas paboTa
o0yuaroIerocsi, KypcoBoe poeKTHpOBaHUE.

[IporpaMMoOlii AUCLUIUIMHBI NPEAYCMOTPEHBI CIEAYIOUIUE BUIBI KOHTPOJIS: TEKYLIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAs aTTeCTalMs B (hopMe IK3aMEeHa.

OO0masi TpyA0eMKOCTh OCBOSHUS JHMCIUILIMHBI COCTaBIseT S5 3aueTHBIX enuHuil, 180
YacoB.

S3bIk 00yUYeHHUS 110 AUCIUIUIMHE «PYCCKUU »



1. IlepeudeHb mIaHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO AUCLUILIIMHE

1.1. [enu npenogaBaHust JUCUUIUIHHBI

[enpto TUCHUIUIMHBL SBISETCS MOATOTOBKA CTYJIEHTOB K IPOEKTHPOBAHMIO Ja3€PHBIX
CUCTEM HAy4YHOTO M IPAKTUYECKOrO0 IIPUMEHEHUS C MHCIOIb30BAHMEM COBPEMEHHBIX
JOCTHKEHUM  J1a3epHOMl TEXHUKHM: U3y4YE€HHE OOIIMX BOMNPOCOB TMPOEKTUPOBAHUS Ha
CHUCTEMOTEXHUYECKOM YpOBHE, HM3yYCHHME METOAOB pacyeTa M KOHCTPYUpOBaHMs Haumboiee
TUIOBBIX Y3JIOB JIa3€pHBIX CHCTEM, METOJIOB 3allMThl OT BO3JCHCTBHUS BHEIIHEH CpPE.BL,
KOMITOHOBKE ITPUOOPOB U MX HCIIBITAHUEM.

1.2. JucuuruiiHa BXOAWT B  COCTaB  4acTH, (OPMHUPYEMOH  y4aCTHHKAMH
00pa3oBaTeNIbHBIX OTHOIICHUH, 00pa30BaTeNbHOM MpOrpaMMbl BBICHIET0 00pa30BaHus (ajee —
OIl BO).

1.3. Ilepeuyenb miaaHUpyeMbIX pe3yJIbTaTOB O0YUYEHHS M0 AUCLUILIMHE, COOTHECEHHBIX C
IUTAaHUPYEMbIMH pe3yibratamu ocBoenust OIT BO.

B pesynbrare u3ydeHHs AUCHUILUIMHBI OOyYaroIUiCs NOJDKEH 00JIafaTh ClEAYIOIIMMU
KOMIETEHIMSIMHU WM UX yacTsMU. KoMIeTeHIMu 1 MHAUKATOPbl UX JOCTH)KEHUS IIPUBE/ICHBI B
tabmure 1.

Tabauna 1 — [lepedyeHb KOMIETEHIMH ¥ UHAMKATOPOB UX JIOCTHKEHUS

KaTeFopI/IH (F pynna) KOI[ N HAUMCHOBAHHEC KO,Z[ U HAMMCHOBAHUC NWHAUKATOPA JOCTUIKCHUS
KOMIICTCHII U KOMIICTCHII U KOMIICTCHIIUU

VK-1./1.1 aHanu3upyeT 3aaady, BEIACTSS €€
VYK-1 Crnocoben A Py Jlaty, BbII

0a30BbIE COCTABJISIONINE, OCYIICCTBIISIET
OCYIIECTBIISATH MOUCK,

N JCKOMIIO3UITUIO 33124
KPUTUYECKHUI aHAJIU3
U CHHTES VYK-1./1.2 HaxOIUT U KPUTUYECKH aHATUZUPYET
YHuBepcanbHble HHGOpMALIT nH(pOpMaIIKI0, HEOOXOTUMYIO JIJISl PEIICHHUS
KOMITETCHIIUU p ’ IIOCTABJICHHOM 3aJ]a4t
MIPUMEHSATD
N VYK-1./1.3 paccmaTpuBaeT BO3MOXKHbBIE, B TOM

CHCTEMHBIN TTOIXO0/,

YHUCJIe HECTAHIAPTHBIC BAPUAHTHI PEIICHHS
JUISL peIlIeHUs

3aJ]a4d, OLICHUBAs UX JOCTOMHCTBA U
MMOCTAaBIICHHBIX 33724

HENOCTATKH, a TAK)KE BO3MOIKHBIE TTOCIEICTBHS

VK-2 Crniocoben
OIIPEAEIIATh KPyT
3aj7a4 B paMKax

ITOCTaBJIECHHOM LIeJIN 1
H VK-2.J1.3 pemaer KOHKpETHbIE 33/1a4U IPOEKTa

BbIOMpPATh
3asIBJICHHOTO Ka4eCcTBAa U 32 YCTAHOBJICHHOE
YHuBepcaibHble ONTUMAaJIbHBIC BpeMS
KOMIIETEHIINH CIOCOOBI UX PELICHNS, p
HCXOIST 13 VYK-2.1.4 myOnuyHO MpeCTaBIseT Pe3yabTaThl
. pelIeHNs KOHKPETHOW 3a/1auM IIPOEKTa
JIEUCTBYIOIINUX

MPaBOBBIX HOPM,
UMEIOIINXCS PECYPCOB
Y OTpAaHUYEHUN

[TK-2 Croco6nocts k | [TK-2./1.1 pazpabaTsiBaeT aaropuTMbl 1

MaTeMaTH4ecKOMy pean3yeT MaTeMaTH4ecKie U KOMIBbIOTEPHBIE
MO/JICIIUPOBAHUIO MOJIEJIA MOJEIIMPOBAHMS ONTUYECKHUX SIBICHUI
MIPOIIECCOB H Ha SI3BIKE€ BHICOKOTO YPOBHSI C UCTIOJIB30BaHUEM
00BEKTOB 00BEKTHO-OPUEHTHPOBAHHBIX TEXHOJIOTUI

[Tpodeccronanbubie

KOMIICTEHIIHH ONTOTEXHUKHU U UX [TK-2./1.2 pa3zpabaTsiBacT, peanusyer n
MCCIICIOBAaHHIO Ha MPUMEHSIET B TPOPECCUOHATILHOM 1eATEIbHOCTH
Oaze pa3INYHBIC YUCICHHBIC METOIBI, B TOM YHCIIE
npodecCHOHATBHBIX peanu30BaHHbIE B TOTOBBIX OMOJIMOTEKAX MPH
[IAKEeTOB pELICHNN KOHKPETHBIX ONTHYECKUX 33129

aBromatuzuposannoro | [1K-2./1.3 pazpabaTbiBaeT OMOINOTEKHU U




IIPOEKTUPOBAHUS U MOANPOTPAMMBI (MAKpPOCHI) AJIsl PELICHUS
CaMOCTOSTEIIEHO Pa3JIMYHBIX 3a1a4 IPOCKTUPOBAHUS U
pa3paboTaHHbBIX KOHCTPYHMPOBAHMSI, UCCIEOBAHUS U KOHTPOJIA
IIPOrpaMMHBIX ONTOTEXHUKH

IIPOJIYKTOB

2. Mecto nucuurmiuHbl B cTpykrype OIT
JluctuminHa MOKeT 0a3UpOBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaIONUMUCS

IIPpU U3YUYCHUH CICAYIOINX JUCIUIIIINH:
- «OCHOBEI KBaHTOBOM QJICKTPOHUKW ;

- «OcHOBEI TCOPHU ONITHUYCCKUX CUTHAIIOB);

- «OcHOBEI OIITUKK,

- «IcTOYHUKH U MMPUECMHHUKH OIITUYCCKOI'O U3JTYUYCHHA»
- «MarepuanoBeieHHe U TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTEPHATIOBY;
- «MeTposorusi, CTaHIapTU3ALMS U CEPTUDHUKALINY;

- «HpI/IKJ'Ia,Z[HaH OIITHKa»,
- «OnTuyeckue HU3MCPCHUAN,

- «ONEeKTpOHHBIE U KBaHTOBBIE TpuOOpsI CBYy;

- «OnTuka J1a3epoBy.

3HaHI/I$I, NOJIYUCHHBIC IIpHU H3YYCHHU MaATCpHUalia HaHHOﬁ JUCHUIIIIMHBI, MMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUC, TaAK U MOT'YT UCITIOJIB30BATbHCA IMPU U3YUCHUH APYTUX AUCHUILINH

- «OnTuyecKre CUCTEMbI CBA3HN»,

- «KOMHJ’ICKCHPOB&HHG CHUCTEM ITIOMCKa U HABCACHU A,

- «HEBepHLIe CUCTCMBI BUACHUSA,

- «J'IaseprIe CUCTEMBI CIICHIMAJIBHOT'O HA3HAYCHU)

3. O0BeM H TPYAOEMKOCTh TUCIUTLTHHBI
JlanHple 00 oOmemM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJOB Y4eOHOU
paboThI 1O TUCHUILUIMHE (M pacipeeieHre 3TOM TPYI0EMKOCTH M0 CEMECTpaMm) Mpe/ICTaBICHbI B

Tabnure 2.
Tabauna 2 — O6beM U TPYJO0EMKOCTh AUCHUIIIINHBI
. Tpy10eMKOCTB IO cEMECTpaM
Bun yueGHO#M paboThI Bcero By No7 NeS P
1 2 3 4
Oowan mpyooemKocmsp oucyununsl, 5/ 180 4/ 144 1/ 36
3E/ (uac)
Ayoumopnuie 3anamus, BCEro vac. 78 68 10
B TOM YHUCJIE:
nexuuu (JI), (qac) 34 34
npakTuueckue/cemuuapckue 3ansatus (113), 34 34
(dac)
nabopartopusie paboTsl (JIP), (dac)
KypcoBoii npoekT (padota) (KII, KP), (1ac) 10 10
9K3aMeH, (Jac) 45 45
CamocmoamenvHas paboma, Bcero (Jac) 57 31 26
Buo npomesicymounoit ammecmayuu: 3auer,
mudd. 3auer, sx3amen (3auer, udd. 3aq, OK3., OK3.
DK3.%*%*)

*x
HpMMeanMe: KaHIUJIATCKHU DK3aMCH

4. CopepxaHue JUCIUTUTUHBI




4.1. Pacnpepnenenue TpyA0€MKOCTH TUCHUILIAHBI IO pa3fieiaM U BUIaM 3aHITHM.
Pa3nensbl, TeMbl AUCUUILIHHBI U UX TPYIAOEMKOCTh MPUBEIEHBI B TAOIUIE 3.

Ta6muia 3 — Pa3znensl, TeMbI TUCIUIUIAHBI, UX TPYJIOEMKOCTh

Pa3nenel, TEMBI JUCIUTLIMHEL Jexmn | 113 (C3)| - JIP KII CPC
> (gac) (qac) (gac) (qac) (gac)
Cemectp 7
Pazgen 1 Metozsl ITOMCKa ONTUMAaJIbHBIX 4 8 4
pEIIeHUI B TPOCKTUPOBAHKH JIA3EPHBIX CHCTEM H
METObI UX ONTHMH3AIINH.
Pasnen 2. BeiOop 30HAMPYOIIMX JJTUH BOJIH H 6 8 4
PEKUMOB IIpHiEMa CUTHAJIOB PACCESTHHOTO
W3ITyYCHUS
Paznen 3. IloctpoeHue onTuueckoil CXeMbl 8 4 6

MIPOXOXKACHUS Ja3€PHOTr0 CUTHAJA U pacueT
MapaMeTPOB JIA3EPHBIX CUCTEM.

Pa3nen 4 IIpoexTupoBaHue y310B KpEIUICHUS 8 4 8
ONTHUYECKUX JleTalel, (POKYCUPYIOIIHUX CUCTEM,
CKAHMPYIOLIUX ONTHUKO-MEXaHUYECKUX YCTPONCTB

Pasnen 5. BeiGop renepaTopoB jga3epHOro 8 10 9
U3JTy4eHUs 1 (POTONpPUEMHBIX YCTPOUCTB,
napaMEeTpoOB MOAYJIALNUN OINTUYCCKOI'O M3JIYUCHUA

HUroro B cemecTpe: 34 34 31
Cemectp 8

BrIimonHenue KypcoBoro mpoexkTa 10 26

Hroro B cemectpe: 10 26

Uroro 34 34 0 10 57

4.2. CopaepxaHue pa3/ieJIoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprkanue pa3iesioB U TEM JICKITMOHHBIX 3aHITHI MPUBEICHO B Ta0OnwuIle 4.

Ta6mmia 4 — ConepxaHue pa3esioB U TeM JEKIIMOHHOTO ITUKJIA

Howmep pasznena HaszBanue u conep:xanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI
1 MeTo/1bI TOMCKA ONTUMAIBHBIX PEIICHUH B TPOEKTUPOBAHUN
JIa3€pPHBIX CUCTEM M METO/bl X ONTUMU3AIINH;
1 OyHKIMOHAIBHBIE 3aBUCUMOCTH CTOMMOCTH U MacChl y3JI0B
CUCTEMBI OT OCHOBHBIX ITapaMeTPOB
5 [IpoxoxkaeHne na3epHOro N3IIyYEHUs pa3IndHbIX UIMH BOJIH B
aTMocdepe, BOAHOI cpelie, KOCMUYECKOM MPOCTPAHCTBE
5 BnusiHue Ha pacnpocTpaHeHHUe JIa3epHOT0 U3ITyUYEHHUs adpo30Jien
U ABIMOBBIX COCTaBOB
3 DHepreTuveckre pacueThl Ja3epHBIX CUCTEM: 1IeJb U MOPSAI0K
HHEPreTHUECKOro pacueTa
3 OcoOeHHOCTH TabapUTHOTO pacueTa MPHUEMHBIX ONTHYECKUX
CUCTEM
3 Pacuyet 1 BbIOOp TUHAMHYECKHUX ApaMETPOB Ja3€PHBIX CUCTEM
4 HcTounuk 1a3epHOro U3ayyeHUs, 3JIEMEHTHI €T0 KperyIeHHUs,




IOCTUPOBKH, aMOPTHU3AIUU, OXJTIAXKICHUA

KOHCTPYKL[I/II/I ONITHUYCCKUX Y3JIOB: O6I>CKTI/IBBI, KOHACHCOPHI,
6H€HILBI, Y3JIbl OTPAKATCIIbHBIX 3JICMCHTOB, ocnadbuTenu
OINTUYCCKOI'O U3TYUYCHUS, BOJIOKOHHO-OIITUYICCKUC 3JICMCHThBI

OHTHKO-MCX&HI/I‘IGCKI/IG, SJICKTPOMCXAHUYCCKHUC,

4 MBE30IJICKTPHUICCKUC U ONITUKO-3JICKTPUICCKHUEC CKaAaHUPYIOIIUC

yCTpOMCTBA.

Br16op napameTpoB MOyJISLUN ONTUYECKOTO U3ITyUEHUS

YCTPOMCTB

Br160p renepaTopoB 1a3epHOro U3Iy4eHus U POTONPUEMHBIX

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUSL
TeMbl pakTUUECKUX 3aHATHHA U UX TPYJIOEMKOCTb IIPUBECHBI B TAOIUIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsATHS U UX TPYJI0EMKOCTb

Ne
Ne TeMbl IpaKkTHUECKUX @ . | TpynoemkocTs, | pa3aena
i — OpMBI IPAKTUYECKUX 3aHATUI (uac) N ——
JIVHEI
Cemectp 7
1 MeToaEI OIITUMU3AINH Pemienue cutyalimoHHBIX 3a71a4 4 1
Ja3epHBIX CUCTEM
2 OnTuManbHbBIN BEIOOD ['pynmoBas quckyccus 4 1
OCHOBHBIX ITapaMETPOB
Ja3epHBIX CUCTEM
3 Br160p 0CHOBHBIX Pemrenne cutyanimoHHBIX 33124 4 2
apaMeTPOB 30HAUPYIOLINX
CUTHAJIOB M PEKUMOB
paloThI JJa3€PHBIX CUCTEM
4 [Ipoxoxaenue na3epHoro Petrenue cutyanmoHHBIX 337124 4 2
U3Iy4YEHHUs B PA3IHMUHBIX
cpenax
5 Pacuer sHepreTyecKux Perienue cutyanmoHHbIX 33124 4 3
XapaKTePUCTHK JIa3E€PHBIX
CHCTEM.
6 KoHcTpyKninn HCTOYHUKOB I'pynmoBas nuckyccus 4 4
Ja3epHOr0 U3ITy4EHus,
DIIEMEHTHI X KPEIUICHUS,
IOCTUPOBKH, aMOPTH3AIHH,
OXJIaXKICHUS
7 Bri6op reneparopa Pemenue cutyanlMoHHBIX 3aaa4 4 5
Ja3epHOTO U3ITYYCHHUS
8 Br16op npuemHuKa Pemenue cutyanlMoHHBIX 3a7a4 4 5
Ja3€pHOTO U3ITY4YECHHUS.
9 Bri6op mapamerpos Pemrenue cutyanmoHHBIX 3a71a4 2 5
MOJYJISILIUM OTITUYECKOTO
W3ITY4YCHUS
Bcero 34




4.4. JlabopaTopHble 3aHATHS
TeMbl 1a0OpaTOPHBIX 3aHATHI U UX TPYJOEMKOCTh PUBEIEHBI B TabnuIe 6.

Tabnua 6 — JlabopaTopHbI€ 3aHSATHSI U UX TPYIOEMKOCTb

Ne
No TpymoeMKoCTh, azzena
HaunmMenoBanue nabopaTopHbIx padboT Py pas
n/m (dac) JUCILIUAI
JINHBI

Y4eOHBIM IJIaHOM HE MPEIYCMOTPEHO

Bcero

4.5. KypcoBoe npoeKkTupoBaHue/ BEITIOTHEHUE KYPCOBOH pabOTHI

enp KypcoBOro MmpoeKTa 3akioyaeTcsl B MPAKTUYECKOM OCBOEHUU CTYICHTAMU 3HAHMIA,
MOJTyYEHHBIX UMU B JICKIIMOHHBIX U MPAKTUYECKUX Kypcax MO CIENUaTbHOCTH, UX yIiyOJIeHUN U
B Pa3BUTUH Yy CTYJEHTOB HAaBBIKOB CAMOCTOSITENILHOM pabOThl Pacuye€THOrO0 U KOHCTPYKTOPCKOTO
Xapakrepa.

[IpumepHBIe TEMBI 33/1aHUI HA KYPCOBOW MPOEKT IpuBeieHsbl B pazaene 10 PIT/.

4.6. CamocrosTenbHas paboTa 00yJaromuxcs
Bunbr camocTosTenbHON pabOThI M €€ TPYJ0EMKOCTh IPUBEICHBI B Ta0IHIIe 7.

Tabmmia 7 — Buasl caMOCTOSITEIBHON pabOTHI M €€ TPYT0EMKOCTh

Buna camocrositensHOM paboTh Bzzzo’ Cemectp 7, yac Cemectp 8, Hac
1 2 3 4
W3ydeHne TeopeTHUecKOro MmaTepuaia
12 12
nqucuuruiel (TO)
KypcoBoe npoekxtuposanue (KII, KP) 26 26
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pegeparta (P)
[ToaroroBka K TEKyIIeMy KOHTPOJIIO 7 v
ycneBaemoctu (TKVY)
Jomamnee 3aganue (J13) 7 7
KonTponbhble pabotsl 3a0uHuKOB (KP3)
[ToaroroBka Kk MpoOMeEKYyTOUHOU 5 5
arrecrauuu (ITA)
Bcero: 57 31 26

5. Ilepeuens yueOHO-METOINYECKOTO 00ECTICUCHHMSI
JUTSL CAMOCTOSITEIIEHOW Pa0OThI 00YUAIOIIMXCS 110 TUCIIUILTHHE (MOJIYIIO)
Y4eOHO-MEeTOAMUECKHE MAaTepHalbl JIJIi CAMOCTOSITEIBHON PabOThl OOYyYaroOIIMXCsl yKa3aHbl B
ma. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX N3JaHUN
[lepeyeHb mevaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUI MPUBEIEH B Ta0muIe 8.
Tabnuua 8— [lepeueHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUN

\ Iudp \ bubnuorpaduyeckas ceeuika / URL anpec \ KomiaecTBo 9K3eMIUTSIpOB B
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rnocodue. - M.: Bercur.mxk., 2005. - 543 ¢

[Tpuniume! 1azepos [yuedHoe nocodue]/ O.
3senro ; niep.: . H. Koznos, C. b. Co3unos,
K. T'. AnamoBuy ; Hayu. pen. T. A. [lImaoHoB.
- 4-e u3g.. - CIIO.: Jlaus, 2008. - 720 c.

Cryn.otnen (bM)

Beprenec C. H.JIekuuu no KBaHTOBOM
AJEKTPOJIMHAMHUKE: yaeOHOe ocodue. - M. Cryn.otaen (bM)
®uzmataut, 2006. - 244 ¢

Cuctembl Jla3epHON KOCMHYECKOHN CBS3H:
yaebHoe mocooue. U.: 2/ A. P. bectyrus [u
ap.]; C.-Iletep6. roc. yH-T adpOKOCM. Cryn.otaen (bM)
npubopoctpoenus. - CI16.: TOY BIIO
"CIIoI'YAIT", 2009. - 169 c.

MupouHukoB M.M. TeopeTrnueckue OCHOBbI
ONTHUKO-AJIEKTPOHHBIX MPUOOPOB. YueOHOe Cryn.otnen (bM)
nocobue. CIIG.: Jlans. 2010. 704 ¢

7. TlepeueHb 2NMEKTPOHHBIX 00pPa30BaTENbHBIX PECYPCOB
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTr « HTepHEeT»
[Tepeuenn AIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOPMaIIMOHHO-

TEJICKOMMYHHUKAaIMOHHOW cetn  «MHTEpHETY,

npuBeJieH B Tadymiie 9.

H€O6XOIII/IMI>IX JJIA  OCBOCHUSA JUCHMIIIIMHBI

Tabmuma 9 — IlepedyeHb SIIEKTPOHHBIX OOpA30BATEIBHBIX PECYpPCOB HH(POPMALMOHHO-

TeHeKOMMYHHKaHHOHHOﬁ CCTHU «I/IHTCpHCT»

URL anpec

HaunmenoBanue

http://lib.aanet.ru/

DnektpoHHas oubnuoTevyHas cuctema I'Y ATl
(715 mocTyma HeoOXOoAMMa aBTOPU3AIIHS 110
HOMEpPY YUTATEeIbCKOTO OHIIETA).

http://techlibrary.ru/

Texunyeckass OMOIHOTEKA.
[TepeBoIHBIC U PYCCKOS3BIYHBIC H3/IaHUSA,
00beTMHEHHBIE B OOIUI KaTaJloT HaAy4YHO-

TEXHHYECKOH JTUTEPATYPHI.

http://www.rsl.ru

Poccuiickas rocyaapcTBeHHast OubInoTeKa

http://www.nlr.ru

Poccuiickas HanmoHanpHas OUOINOTEKA

http://www.libfl.ru

Bcepoccuiickas rocygapcTBeHHast OnbInoTeKa



http://lib.aanet.ru/
http://techlibrary.ru/
http://www.rsl.ru/
http://www.nlr.ru/
http://www.libfl.ru/

MHOCTpaHHOU uteparypsl uM. M.U.PynomMmunHo

http://www.rasl.ru

bubnmnorexa Axkanemuu Hayk

http://www.benran.ru

bu6mmorexka PAH no ecrecTBeHHBIM HayKaM

http://www.gpntb.ru

lNocynapcTBeHHast myOanyHast HAy4HO-
TeXHUYecKas Oubimorexa

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

['ocynapcTBeHHas IyOJIUYHAS HAYYHO-
TexHuueckas 6ubnuoreka CubUpPCKoOro
ornenenus PAH

http://lib.febras.ru

LenTpanpHas HaydHas OMOIMOTEKA
JlanpaeBocTounoro oracincHus PAH

http://www.uran.ru

[lenTpanbHas Hay4yHast OubiInoTeKa Y panabcKoro
otnenenua PAH

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

bubmuorexa Konrpecca

http://www.bl.uk

BpI/ITaHCKaH HallMOHaJIbHas OubInoTeKa

http://www.bnf.fr

@paniry3ckas HallMOHAJIbHAs OMOJIMOTEKA

http://www.ddb.de

Hemenxkast HanioHajibHast OMOIHoTEKa

http://www.ruslan.ru:8001/rus/rcls/resources

bubimorevynas ceTh yUpeKACHUN HAYKU U
obpazoBanus RUSLANet

http://www.pl.spb.ru

LlenTpanpHas TOPOACKasi yHUBEpCATbHAS
onbnunoreka um. B.MaskoBckoro

http://www.lib.pu.ru

Hayunas 6ubmmotexa um. M.I'oppkoro CaHkT-
[TerepOyprckoro ['ocyaapcTBeHHOTO
yHuBepcurera (CII6IY)

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

®ynnamenTanbHas 6nbnnoreka CaHKT-
[TerepOyprckoro I'ocygapcTBEHHOTO
ITonmurexunueckoro ynusepcureta (CII6I'TIY)

8. Ilepeuenb MH(POPMAITMOHHBIX TEXHOJIOTUH
8.1. [lepeyerp mTpPOrpaMMHOTO OOECIEUYEHUS, HCIOIB3yEeMOTO IPH OCYIIECTBICHUU

O6pa3OBaTCJIBHOF0 nponecca 1nmo AMCHUILINHE.

[lepedyeHp UCTIOIB3yEMOTO MTPOTPAMMHOTO 0OecTieueHus npeacTasieH B Tadmmie 10.

Tabnuua 10— Ilepedyens nporpaMMHOro oOecreueHHsI

Ne i/t

HaumenoBanue

He npenycmotpeno

8.2. [lepeuenn

UH(POPMALMOHHO-CITPABOYHBIX

CUCTEM,UCIIONIB3YEMBIX pu

OCYILECTBIEHUH 00pa30BaTENIbHOrO MPOoLecca MO AUCHUIUINHE
[lepeyenbp WCMONB3yeMBIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM TMPEICTABICH B

Tabymue 11.

Tabmuua 11— Ilepedens HHPOPMALTMOHHO-CIIPABOYHBIX CUCTEM

Ne /1

HanmenoBaunue

He npenycmotpeno

9. MarepuanpHo-TeXHUYECKas O6a3a



http://www.rasl.ru/
http://www.benran.ru/
http://www.gpntb.ru/
http://www.spsl.nsc.ru/
http://lib.febras.ru/
http://www.uran.ru/
http://www.loc.gov/index.html
http://www.bl.uk/
http://www.bnf.fr/
http://www.ddb.de/
http://www.ruslan.ru:8001/rus/rcls/resources
http://www.pl.spb.ru/
http://www.lib.pu.ru/
http://www.unilib.neva.ru/rus/lib/

CoctaB MarepHallbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW It  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca MO AUCIUILTHHE, IPeCTaBiIcH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTepraibHO-TEXHIUYECKOH 0a3bl

Ne HanmeHnoBaHue cOCTaBHOM 4aCcTH MaTEPUAIIBHO-TEXHUYECKON Howmep aynuropun
n/m 0a3sl (Tipu HEOOXOAMMOCTH)

1 | MynpTumenuiiHas JeKIUOHHAS ay IUTOPUs

CHGLII/IaHI/IBI/IpOBaHHaH na6opaT0pI/I;1 «TexHuueckas
QJICKTPOAWHAMHUKA U paCIIPOCTPAHCHUC PAaTUOBOJIH»

11-01a

10. OnenouHble cpeaCcTBa I NPOBEIEHUS IPOMEKYTOUHOM aTTECTalluu
10.1. CocTaB OLEHOYHBIX CPEACTBIJISI MPOBEACHUS IPOMEKYTOYHOH aTTECTAIHH
o0yyaromuxcs 1o JUCUUIUIMHE NpUBeAeH B Tabuune 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB ISl TIPOBEICHHSI TPOMEKYTOYHOM aTTeCTAINH

Bua npomeXyTO4HOM aTTecTaluu [IepedyeHb OLICHOYHBIX CPEACTB
OK3aMeH Crnircok BOIpoCoB K 3K3aMEHY
BrinonHenue KypcoBoro npoexkra OKcrepTHas OLIEHKa Ha OCHOBE TPEOOBaHUM K
COJIEP’KaHUIO KYPCOBOI'O IIPOEKTA.

10.2. B kayecTBe KpUTEPHUEB OIICHKA YyPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH O0OyYaloUMMHCS MPUMEHSETCs S-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopasi npuBeaeHa B Tadnuie 14. B Teyenue cemecTpa MOXKET UCIOIB30BATHCS
100-6amnpHast ~ mKajma ~ MOMAYJIBHO-PEUTHHTOBOM  CHCTEMBl ~ YHUBEpPCUTETa,  IpaBHia
UCIIONIb30BaHUsl KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKaJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepuu orieHku ypoBHs chOPMHPOBAHHOCTH KOMITETSHITUHA

Or11eHKa KOMITETEHLINI

XapakTeprcTrka c(hOpMUPOBAHHBIX KOMITETEHIIUIA
5-0aiutpHas mKaina P P (op

— oOyvaromuiicss TiyOOKO M BCECTOPOHHE YCBOWJI IPOTrPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCJICJIOBATEIILHO U TPAMOTHO €T0 M3JIaracr,

— ONMUpasiCh Ha 3HAHWS OCHOBHOM W JOMOJHHUTEIHHOW IJIUTEPATYyHI,
TECHO TPHBS3bIBACT YCBOCHHBIC HAYYHBIC IMOJOXKCHHS C MPAKTUYCCKOM
JIESITSIIBHOCTHIO HAIPABJICHHS;

— yMeIno 000CHOBBIBAET U ApTYMEHTHUPYET BBIJIBUTACMbIC UM HJICH;

— JIeJTaeT BBIBOABI K 00OOIIEHHS;

— cBOOOJIHO BJIQJICET CHCTEMOM CIIeMaIN3UPOBAHHBIX TOHITHH.

KOTIIMYHO»
(GauTCHO»

— 00y4Jaromuics TBEPIO YCBOWI MPOTPAMMHBIA MaTepral, TPaMOTHO U
M0 CYIIECTBY WU3JlaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JUTEPATYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBS3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUYECKOW NESITEIbHOCTHIO
HaIpaBJICHUS;

— apryYMEHTUPYET HayUYHbIE MOJIOKEHHUS;

— JIeJTaeT BBIBOABI M 00OOIIEHHS;

— BJIQJICET CUCTEMOM CNEIMAIN3UPOBAHHbBIX OHSITHM.

«XOpouIo»
(GauTCHO»

— oOyuaroluiicss yCBOMWJI TOJBKO OCHOBHOW IPOrpaMMHBIM MaTepual,
[I0 CYLIECTBY M3JIaraeT €ro, ONHpasCh Ha 3HAHUS TOJIBKO OCHOBHOM
JIUTEPaTYpHI;

— JIONyCKAaeT HECYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— WCIBITHIBACT 3aTPYJHEHUs B IPAKTHYECKOM IIPUMEHEHHUH 3HAHWUMI

«yZOBJIETBOPUTEIILHO
«3aYTEHO»




OreHKa KOMIIETEHINHI

5-0aiuibHas mKaia

XapakTepucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA

HaIpaBJICHUS;

— c11ab0 apryMeHTUPYET HayuHbIE MOJI0KEHUS;

— 3aTpynHsAETCS B (POPMYITMPOBAHUN BBIBOJIOB M 0000IICHHUIA;

— YaCTUYHO BJIa/I€ET CUCTEMOM CHELMATN3UPOBAHHBIX TOHITHH.

«HEYOOBJIICTBOPUTEIILHOY)
«HE 3a4YTCHO»

— o0OyJaromuiicss HE YCBOWJI 3HAYUTEIBHOH 4YacTH MNPOrPaMMHOTO
MaTepuana;

— JIOMyCKaeT  CYyIISCTBCHHbIC  OMMOKHM W  HETOYHOCTH  TIPHU
paccMOTpeHHH MTPOOJIEM B KOHKPETHOM HAIPABIICHUY;

— UCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHbIE TTOJIOKEHUS;

— He (OPMYJIUPYET BHIBOJOB M O0OOIIECHHUH.

10.3. TunoBbie KOHTPOJBHBIC 3aJAaHUS WIIK UHBIC MATEPUAJIBL.
Bompocs (3amaun) 11 s5K3aMeHa rpeacTaBieHsl B Tabmuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 1 9K3aMeHa

Ne /i [lepeyenr BOonpocoB (3a1a4) sl IK3aMeHa
1 Kiraccudukanmst onTuko-31eKTPOHHBIX TPUOOPOB
2 Br16op crienapus paboThl U 3HepreTrueckoi Mmoaenu OOI1
3 YpoBHU IPOEKTUPOBAHMUS
4 Mertoapl penieHns: HenmabJIOHHBIX 3a/1a4
5 Pacuer 1 BbIOOp NapaMeTPOB HCTOYHUKOB U MPUEMHUKOB M3JIy4YEHUS
6 brouHo-nepapxudecKuii moaxo ] K MPOSKTUPOBAHHIO
7 PacnpocTpanenue 1a3epHOro U3NydeHHs 4epe3 atMocdepy
8 DHEPreTUYEeCKU pacyeT J1a3epHOM CUCTEMBbI
9 Bnusiare (hoHOBOI MOJICBETKH HA pabOTY JIa3epHBIX CUCTEM
10 BnusiHre akTUBHBIX U TACCUBHBIX ITOMEX Ha paboTy JIa3€pHBIX CUCTEM U
OCHOBHBI€ CITIOCOOBI OOPHOBI C MOMEXAMHU
11 Oco0eHHOCTH TabapuTHOTO pacueTa MPUEeMHBIX onTHyeckux cucreM OOI1
12 Pacuet u Bb1OOp nuHamMuueckux napamerpoB ODII: cpaBHUTENbHAS OIIEHKA
U BBIOODP BHJa MOAYJISALIUU
13 Br10op napameTpoB MOYJISIIMH ONTUYECKOTO M3ITyUEHUs!
14 OnTHKO-MEeXaHMYECKHE CKAHUPYIOIHE YCTPONUCTBA
15 OnTHKO-3JeKTpUUECKHE CKAaHUPYIOIIME YCTPOHCTBA
16 Bri6op reneparopa J1a3epHOro U3IydeHUs
17 Br10op npueMHHKa Ja3epHOT0 U3IYUYEeHHUs
18 CornacoBanue TEHEPaTOpa M NPUEMHNKA J1a3EPHOTO H3IyHCHNUS C
OINTUYECKOM CUCTEMOM U 3JIEKTPOHHBIM TPAKTOM
19 Pacuet u Bb1OOp nuHamuueckux napamerpos ODI1: BeIOOp pabounx 4yacToT
MOYJISIIIH
20 [Ipoxoxaenue 11a3€PHOTO M3ITyEHUA PASIUMHBIX JUTHH BOIH B aTMocepe,
BOJIHOM cpejie, KOCMHUECKOM MTPOCTPAHCTBE
21 CpaBHUTENbHBIE XapaKTEPUCTUKH METOJIOB IIpHEMa JIa3€PHOTO U3ITYUYEHUS —
npsMOro GoToAeTeKTUPOBAHMS U (POTOCMEIICHHUS
22 Krnaccudukanus u o0mire XxapakTepUCTHKH JIa3epOB
XapaKkTepUCTUKU HanboJsiee paclpoCTPaHEHHBIX THIIOB TBEPAOTEIbHBIX
23 Ja3epoB: Ja3ep Ha pyOHHe, CTEKJIe ¢ HEOAUMOM, aTFOMOUTTPHEBOM I'paHaTe
C HEOJIUMOM
24 Jlazepsl Ha MOJYIPOBOJHUKAX M UX OCOOCHHOCTH
25 OcoOEHHOCTH YCTPONMCTBA ra30BbIX JIA3E€POB
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Bomnpocsr (3amaun) mis 3adera / qmudd. 3adera npeacTaBiaeHsl B Taduie 16.
Tabnuua 16 — Borpocs! (3agaun) ams 3adeta / qudd. 3auera

Ne /1t

[Tepeuyens BonpocoB (3amay) mis 3auera / audd. 3avera

Y4eOHBIM MJIaHOM HE MPEYCMOTPEHO

[lepeyerp Tem [UII KypCOBOTO TPOCKTUPOBAHUS/BBIOIHEHHS KypCOBOW padOTHI
npecTaBiIeHbI B Ta0nwuie 17.
Tabnuua 17 — IlepeueHs TeM sl KYPCOBOTO MPOSKTUPOBAHMS/BBIIIOIHEHHUSI KyPCOBOM paboThI

[TpumepHbIii IepedeHb TeM Ui BBIOJIHEHHS KypcOBOW paboThI /

Ne n/m
BBITIOJIHEHHSI KyPCOBOTO MPOEKTA
1 JlazepHBbIil U3MEpPUTENb PaIUAIBLHON CKOPOCTU
ABpO30JIbHBIN TUAAP, IPEIHAZHAYEHHBIN [T ONIPEICIICHUS
2 MECTOIOJIOKEHUS U CIICKEHUS 32 HIBOJIIOLIMEN €CTECTBEHHBIX U
MCKYCCTBEHHBIX a3pO30JIbHBIX 00pa3oBaHuil B aTMOCdeEpe, a TAK)KE OIEHKH
XapaKTEPHBIX Pa3MEPOB YACTHUIL
3 [TonsipuzanmoOHHBIF MHOTOBOJIHOBBIN JIUAAD, MPEIHA3HAUYCHHBIN J1J15
WCCIIeIOBAHUS (PU3NICCKOM CTPYKTYPHI a3P030JbHBIX 00pa30BAHMIA
4 JInpap muddepennmansroro nornomieHus (DIAL), mpeaHazHaueHHBIN 1715
M3MEpEHUs] KOHIICHTPAIH ra30B B aTMochepe
VYTIIeKUCIOTHBIN IreTepOAUHHBIN JTUap, IpeaHa3HAYEHHbIN IS
S) OTpeJIeJICHUs] CKOPOCTH U HAINPABIICHUS BETPA, a TaAKXkKe JJI U3MEPEHUS
KOHLICHTPALMX BBICOKOMOJIEKYJISIPHBIX 3arpsA3HAIOIINUX IPUMECEi

6 JlazepHbIil TaTbHOMEP CUCTEMBI KOHTPOJISI CTApTa PAKETOHOCHUTEIIS

7 JlazepHasi atMocdepHas cucTema nepeiadyu HHQopMaIu

8 JlazepHbIii TPEXOCHBII THPOCKOIT

9 JlomiepoBCKHI U3MEPUTENH CKOPOCTH TPAHCIIOPTHBIX CPEACTB Ha

TTOJTYTIPOBOTHUKOBOM JIa3epe

10 JlazepHbli 1aTYMK BBICOTHI 00JIaKOB
Bompocel 11 mpoBeneHHMsT TPOMEXKYTOYHOM aTTecTallil B BUJE TECTUPOBAHUS

MpecTaBiIeHBI B Ta0nwuie 18.

Tabnuna 18 — IlpuMepHbIii nepeyeHb BOIIPOCOB JIsi TECTOB

Ne i/t

IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

[TepeueHb TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOYYaIOIIUXCS 3a09HON (HOPMBI
00ydYeHHsI, Ipe/ICTaBICHBI B Ta0wmIe 19.

Tabnuua 19 — ITepeueHb KOHTPOJIBHBIX paboT

No i/t

[lepeueHb KOHTPOJIbHBIX PabOT

He npenycmotpeno

10.4. MeTtoguueckiue  Marepuanbl,  ONpEACTSAIONIAE  TPOUEAYpPhl  OLIEHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOMMUX d3Tanbl (HOpPMUPOBAHMS KOMIIETEHLUH, COAEp)Karcs B
JOKaJIbHBIX HOpMaTuBHbIX akTax [YAIL, pernameHTHpYHOIMX MOPSAIOK U MIPOLEAYypY
IPOBE/ICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOW aTTecTalluu 00ydaroImuxcs

I'VAIL

11. Metoauueckue yKka3aHus JUisi 00yJarouXcsl IO OCBOCHUIO JTUCIUILTUHBI




11.1. Metoauueckue YyKa3aHus [UId OOYyYalOIIUXCA [0 OCBOCHUIO JICKIIHOHHOTO
Marepuaia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuajga — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
rIyOOKOe U SICHOE HU3JIoKeHuEe ydeOHoro martepuana. Ha3sHaueHune COBpPEMEHHOM JIEKIMU B
paMKax JUCLMIIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALMIO MO TEME, a B OCBOCHHUH
(byHIaMEHTaIbHBIX MPOOJEM JUCHMIUIMHBL, METOJAOB HAYYHOIO IIO3HAHUS, HOBEHIINX
JOCTHDKEHUM HaydHOH MbIciau. B yueOHOM mporecce JIeKUUs BBINOIHAET METOJ0JIOTHYECKYIO,
OpraHU3alMOHHYI0 U MH(POPMAMOHHYI0 (QyHKUUHU. JIeKuMsl pacKpbIBaeT MOHATHIHBIN anmnapat
KOHKPETHOW o0yiacTH 3HaHus, €€ mpoOieMbl, AaeT LeJbHOE NPEACTaBICHUE O IUCLMILIMHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCHUIIIIMHAMH.

[Inanupyemble pe3yJbTaThl IPU OCBOSHUH 00YYaIOMIKUMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX ONPEAEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)K/10M KOHKPETHOM TEME;

— IOJIy4€HHE OIbITa TBOPUYECKOH pabOoThl COBMECTHO € IIPENOIaBaTEIIEM;

— pa3BuUTHE NPOPECCHOHATBHO-JENOBBIX  KayecTB, JIOOBM K MpeaAMeTy H
CaMOCTOSITEJIBHOTO TBOPYECKOT'O MBIILIJIEHUSL.

— TOsBJIEHUE HEOOXOAUMOI0 HHTEpeca, HEOOXOAUMOTrO JJIsi CAMOCTOSITENIbHOM paboThI;

— TOJy4YyeHUE 3HAHUW O COBPEMEHHOM YpPOBHE DAa3BUTUS HAyKW U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJVDKaMIINE TO/IbI;

— HayuyuThCsl METOJIUYECKH oOpabaTbiBaTh MaTepuasl (BBIACIATH IJIaBHBIE MBICIH U
MOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJIAaM, IMOBTOPSATh HUX B  Pa3iIMuYHBIX
bopMyIHpoBKax);

— MOJIy4eHHE TOYHOT'O NIOHUMaHHS BCEX HEOOXOAUMBIX TEPMUHOB U OHSATHI.

JIeKUMOHHBI MaTepuan MOXET COINPOBOXKIATBCA JIEMOHCTpalued CIaiI0B W
UCIOJIb30BAaHUEM DPA3JaTOYHOI0 MaTepuayia IpH MPOBEAEHUM KOPOTKMX JTUCKycCUH 00
OCOOEHHOCTSIX MPUMEHEHHSI OT/AEIbHBIX TEMATHK I10 IUCHUIUIMHE.

CrpyKTypa npeaocTaBieHHsl JEKIHOHHOIO MaTepuania:

1.1 MeTtonsl moucKa ONTUMAIBHBIX PEIICHUN B IMPOCKTUPOBAHUM JIA3EPHBIX CUCTEM M
METOJIbI UX ONTUMU3ALINN;

1.2 ®yHKUMOHAIBHBIE 3aBUCUMOCTH CTOMMOCTH M MaccChl Y3JI0B CUCTEMBI OT OCHOBHBIX
apaMeTpoB;

2.1 IIpoxoxaeHue Ja3epHOro U3JIy4YEeHHUs Pa3IUYHbIX UIMH BOJH B aTMocdepe, BOJHOM
cpene, KOCMUYECKOM IPOCTPAHCTBE;

2.2 BausHHEe Ha pPAcHpPOCTPAHEHUE JIA3EPHOTO MBIIYYEHHUS] a’pO30Jie M JIBIMOBBIX
COCTaBOB;

3.1 DHepreTHueckne pacyeThl Ja3epHBIX CHUCTEM: IEIb W TOPSIOK IHEPTreTHYECKOTO
pacuera;

3.2 OcobeHHOCTH rabapuTHOTO pacuyera IPUEMHBIX ONITUYECKUX CUCTEM;

3.3 Pacuer u BbIOOp AMHAMUYECKUX [TAPAMETPOB JIA3€PHBIX CHCTEM;

4.1 MHcroyHMK na3epHOr0 W3IY4YEHUs, OJIEMEHTBI €ro KpEeIUIEHHs, IOCTHPOBKH,
aMOPTHU3aLlUH, OXJIAXKACHHUS;

4.2 KOHCTpYKIMHM ONTHYECKHX Y3JI0B: OOBEKTUBBI, KOHJIEHCOPBI, OJEHMBI, Y3JIbI
OTpaKaTeNbHBIX DJEMEHTOB, OCIA0OMTENM ONTUYECKOTO H3IY4YEHHS, BOJIOKOHHO-ONTUYECKHE
3JIEMEHTHI;

4.3 OnTUKO-MEXaHUYECKHE, DSIEKTPOMEXAHUUYECKUE, MBE30JIEKTPUUECKHE U ONTHKO-
JNEKTPUYECKUE CKaHUPYIOIUE YCTPOMCTBA.

5.1 Beibop napamMeTpoB MOYJISIIUN ONTUYECKOTO U3ITYUCHUS;

5.2 Be100Op TeHEpaTOPOB JIA3€PHOTO U3IIyYCHHUS U (POTONPHUEMHBIX YCTPOUCTB.

11.2. Meroandeckue ykKa3zaHUsS I8 OOYyYarOUIUXCS IO MPOXOXKICHUIO MPAKTUYECKUX
3aHATUN



[IpakTudeckoe 3aHATHE SBISCTCS OJHOW M3 OCHOBHBIX (DOPM OpraHwW3anuu y4eOHOTO
mpoliecca, 3aKI0Yaroniasics B BHIMOTHEHUN 00yJalOIUMUCS MO pPyKOBOACTBOM IpernogaBaTens
KOMIUIEKCa YYeOHBIX 3aJaHUi C 1ENbI0 YCBOCHHUS HAYYHO-TCOPETHYCCKHX OCHOB YUYeOHOMH
JTUCIUIUIMHBL, TPUOOPETEHUS! YMEHUN U HaBBIKOB, OTIBITA TBOPUECKON JAESITETLHOCTH.

[lenpro MpakTHUECKOTO 3aHATHUS TSI 00YUYaIOIIEToCs SIBISETCS IPUBUTHE O0YYaArOIIUMCS
YMEHHUH U HAaBBIKOB MPAKTUYECKON NEATEIBHOCTH 10 U3y4aeMOU TUCIUTINHE.

[Inanupyembie pe3yabTaThl IPH OCBOCHUH 00YUYaIOIIMMCS IPAKTUIECKUX 3aHSITHIA:

— 3aKperuieHue, yriayOJjeHue, paclIMpeHHe W JeTanu3allds 3HAaHWM TpH PEIICHUH
KOHKPETHBIX 33/1a4;

— Ppa3BUTHE TIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSITCIIBHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJCHUE HOBHIMH METOJAAMH W METOJUMKAMH HW3Y4YCHHUS KOHKPETHOW Y4YeOHOM
JMCILHUIUIMHEL,

— BbIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHS TIOJYYEHHBIX 3HAHUM MJIA
BBIIOJIHEHHS 3aJaHMIL;

— o0ecrnedeHre palrdoOHAILHOTO COYETaHUsl KOJJIEKTUBHOM M WHAMBHIyaIbHON (Gopm
00yueHusl.

TpeGoBanust K MPOBEACHUIO NPAKTUYCCKUX 3aHATUN

Ilo xapakTepy BBINOJHAEMBIX OOy4YarOLIMMCS 3aJaHUA IO NPAKTUYECKUM 3aHATHUAM
IIOAPA3ICIIAIOTCS Ha!

— O3HAKOMMTEJIbHBIC, IIPOBOJMMBIE C LEJNbK 3aKPEIUICHUs M KOHKPETU3allMM HM3yYE€HHOI'O
TEOPETUYECKOr0 MaTepUalla;

— QaHaJIMTUYECKHE, CTaBAIIME CBOEH LENbI0 IMOJMyYeHHEe HOBOM HWH(pOpMAIMKM HAa OCHOBE
(dhopMaTM30BaHHBIX METO/IOB;

— TBOpPYECKHE, CBSI3aHHbIE C IIOJIY4YEHHEM HOBOM HMH(OpPMaluU IIyTEM CaMOCTOSTEIbHO
BBIOPAHHBIX MO/IXO0/I0OB K PELICHUIO 3a/au.

@opMBI OpraHU3allid NPAKTUYECKHX 3aHATHU ONpPENEISAIOTCS B COOTBETCTBHH CO
cnenu(uIeckuMU O0COOEHHOCTSAMHM Y4e€OHOM NUCIMIUIMHBI M LensMu oOydeHus. OHM MOTYT
IIPOBOJIUTHCS:

— B UHTEpPaKTUBHOM (opme (pelieHHe CUTYallMOHHBIX 3a/ad, 3aHATHA 10 MOJAEIMPOBAHUIO
peanbHBIX YCIIOBUM, JEJIOBBIE UIPBI, UTPOBOE INPOECKTUPOBAHUE, UMUTALMOHHBIC 3aHATHII,
BBI€3/IHbIE 3aHATUS B OpraHu3aluu (MIpeInpusaTHs), AejoBas yuyeOHas urpa, posieBas Wrpa,
NICUXOJIOTMYECKUN TPEHUHT, KeIC, MO3rOBOH IITYypM, TPYINIIOBbIE JUCKYCCHH);

— B HE UHTEPAKTUBHOH (opMe (BBINOIHEHNE YIPAXKHEHHH, pellieHue TUIOBbIX 3a/1a4, pelIeHNe
CUTYaIMOHHBIX 3aJ1au U IPyToe).

MeTtonuka NpoBeleHUsI MPAKTUUYECKOIO 3aHITHSI MOXET ObIThb pa3IM4yHON, IPHU 3TOM
Ba)XKHO JIOCTH)KEHHUE O0MIEH ey JUCHUIUINHBL.

11.3. MeTtoauueckue ykKa3aHusi i OOyYarOMIMXCS T0 TPOXOXKICHHUIO KYPCOBOTO
MIPOEKTUPOBAHHUS/BBITIOJIHEHUSI KYPCOBOM pPaOOTHI (eciu npedycmompeno y4eOHbIM HIAHOM NO
OaHHOU oucyuniume)

KypcoBoii mpoekt/ pabota mpoBOIUTCS € LENbI0 (POPMHUPOBAHUS y O0YUAIOIIUXCS OTIBITA
KOMILIEKCHOT'O PEIICHUsI KOHKPETHBIX 33724 POPEeCCHOHATBHOM IEATEITLHOCTH.

KypcoBoii mpoekT/ pabota mo3BosisieT 00y4JaromeMycs:

CTpyKTypa MOsICHUTEIEHOM 3aIMCKN KYPCOBOTO MPOEKTa/ padOTHI

[IpoekT BBIMONHAETCS B COOTBETCTBMM ¢ TexHHYeckuMm 3amganuem (T3). T3 Ha
IIPOEKTHPOBAHUE COCTABIISECTCS PYKOBOJUTEIEM KYPCOBOI'O ITPOEKTA U IOJKHO BKJIHOYATh:

- Ha3Hau€HHUE M BO3MOXHYIO 00JIaCTh MPUMEHEHUS MPOEKTUPYEMOT0 PUdOpa;

- OCHOBHbIE TEXHUYECKHUE JIaHHBIE IPOEKTUPYEMOI0 IpUoopa;

- YCIJIOBUSA 3KCIUTyaTalluu;




- cocTaB rpauuecKoi U pac4eTHOM YyacTel MpOeKTa;

- IepevyeHb JUTEPaTypbl, HEOOXOIUMON I MPEABAPUTENHLHOIO M3Yy4YEHHUS BOIPOCOB
000OCHOBaHHS BBIOOpAa CXEMBI, pacueTa U KOHCTPYUPOBAaHUS IPOECKTHPYEMOIO
npudopa.

TpeGoBanus k 0HOpPMICHUIO TOSICHUTEIBHOW 3aMUCKH KYPCOBOTO MPOEKTa/ paboThl

Obsi3amenvHo 015 3anoIHeHUs. npenodasamenem

KypcoBoii mpoekT A0KeH BKI0YaTh TpadhUUYecKyr0 YacTh U PaCYETHYIO MOSICHUTEIbHYIO
3anucky. B cocraB rpaduueckoil 4acT Kak 00s3aTeIbHBIE BXOST CIISIYIOIINE MaTEPUAITBL:

- (yHKUIMOHANbHAS CXEMa,

- ONTHYECKAas WIN ONTUKO-KMHEMATHYECKas CXeMa;

- cOOpOYHBIEC YEPTEKHU MPOECKTUPYEMOI0 YCTPOICTBA;

- paboume 4yepTeKH JeTajci.

PacueTHO-TIOSICHUTEIBHAS 3AMTMCKA BKIIIOYACT:

- TUTYJIbHBIN JIACT;

- 3aJJaHMe Ha KypCOBOE MPOEKTHPOBAHUE;

- cofepXkaHHUE;

- BBOJHYIO YacCTh;

- ONHCaHWE MPHUHIUIA JHCTBUS TIPUOOPA;

- ONHCaHHE ONTUYECKOH U Jp. cXeM Mpuoopa;

- ommcaHWe KOHCTPYKIIMU pUO0pa;

- PacCYeTHYIO 4acTb;

- CIHCOK UCIIOJIb30BaHHBIX HCTOYHHUKOB;

MPUIOKEHUs (B TOM YHCIE crienu(UKaImio

11.4. Meroanueckue yKazaHus AJig 00y4arOIIUXCs MO MPOX0XKICHUIO CaMOCTOSITEIbHON
paboTsl

B Xo/1e BBITIOJHEHUSI CaMOCTOSITEIIBHON PabOThI, O0YYArOIIUIICS BBIMOJIHAET PadOTy MO
3aJaHUI0 ¥ TIPYU METOJMYECKOM PYKOBOJICTBE INPEMOAaBATENs, HO 0€3 ero HEmoCPeJCTBEHHOTO
YYaCTHSI.

st oOywarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSATEIbHAs padoTa MOXKET
BKJTIOYATh B €051 KOHTPOJIBHYIO padoTy.

B mpomecce BBINONHEHHUS] CaMOCTOSATENbHOW paboThl, y oOydwaromerocs: (GopMupyercs
1esiecooOpa3Hoe MIaHUPOBaHUE pabodero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMECHUS
N HABBIKM B YCBOCHHU H CHUCTCMATHU3AlLIUH HpI/IO6p€TaCMBIX 3HaHHfI, OGGCHC‘-II/IBB,CT BEICOKHH
YPOBEHb YCIEBACMOCTH B TIEpUOJ OOydYEHUS, TIOMOTAeT TOJYYHTh HABBIKK TOBBINICHUS
npo¢eCCHOHATBHOTO YPOBHSI.

MeToauyecKUMH ~ MaTepualiaMi,  HAalpaBISIONIMMU  CAMOCTOSITENILHYKO — paboTy
00yYaIOUXCSASBIISIOTCS:

—  y4eOHO-METOIMYECKUI MaTepHall 10 JUCIUILINHE,

— METOJIMYECKUE YKa3aHHs IO BBIMOJHEHUIO KOHTPOJIBHBIX pa0oT (Ui 00ydYarommuxcst
1o 32049HOU (hopMe 00y4deHus).

11.5. Meroanueckue yKazaHus Ui OOYYAIOIIUXCS TO TPOXOXKACHHUIO TEKYIIETOo
KOHTPOJIS YCTIEBAaEMOCTH.

Texymuid KOHTPOIb YCHEBAEMOCTH TpEAyCMaTpPUBAeT KOHTPOJIb KadecTBa 3HAHUU
00yYJarOIINXCsl, OCYIISCTBIIIEMOTO B TCUCHUE CEMECTpa C IICJIbI0 OICHUBAHHUS XO0Jia OCBOCHUS
JTUCIIUILINHEIL.

CucreMa OIICHOK IT0 TIPOXO0XKICHUIO TEKYIET0 KOHTPOJIS YCIEBAEMOCTH OCYIICCTBIIICTCS
B COOTBETCTBUH ¢ TpebOoBanusimMu [lonoxenuit «O TekymeM KOHTpOJE YCIIEBaEMOCTH U
MPOMEXKYTOUHON aTTecTanuu cTtyqaeHToB [ YAII, oOywaromuxcsi Mo TporpamMMbl BBICHIETO



obpazoBanus» U «O MOAYJIHHO-PEUTHHTOBOH CHCTEME OIICHKH KadyecTBa y4eOHOUW paboThI
cTyeHToB B ['YAI».

11.6. Meroaunueckue yka3zaHusi A7 OOy4aroUIMXCs MO MPOXOXKACHUIO MPOMEKYTOUHON
aTTEeCTallUU.

[IpomexyTtounass  arrectanus  OOy4YalOIIUXCS  MpPEAyCMaTpUBAeT  OICHUBaHHE
MPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTAaTOB 00y4YeHHs MO nucuuiuinHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — ¢opMma OLEHKM 3HAHHWH, MOJYyYEHHBIX OOy4YaloUIMMcS B IpoILecce
U3YyYEHUs BCEM NMCUUIUIMHBI WIN €€ 4aCTH, HaBBIKOB CAMOCTOSITEIbHOM paboThl, CIOCOOHOCTU
NPUMEHATh MX JJIs pEUIeHUsl MPAKTHUUYECKUX 3ajad. DK3aMEH, KaK IpaBWiO, MPOBOAMUTCS B
MEepUoJ, HK3aMECHAIMOHHOM CECCHUM M 3aBEPIIACTCA aTTECTAlMOHHOM OIEHKON «OTIUYHOM,
«XOPOLLIOY, «YJIOBIETBOPUTEIILHOY, «HEYIOBIETBOPUTEIILHOY.

— nuddepeHIMpOBaHHbIM 3a4eT — 23T0 (opMa OLEHKH 3HAHUHM, TOITYYEHHBIX
00ydJaromuMes Mpy U3YYCHUU JAUCIHUIUIMHBI, TIPU BBITOJIHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HCCIEA0BATENbCKUX PAOOT M MPOXOKICHUH MPAKTUK C aTTECTAlMOHHON OLIEHKON
«OTJINYHOY, «XOPOLIO», «yI0BIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEIHLHOM.

Cucrema OLEHOK IpPH MPOBEACHUU MPOMEKYTOUHOM aTTECTAllMM OCYIIECTBIIAETCS B
cooTBeTcTBUU ¢ TpeboBaHusMu [lonoxenuit «O TekyleM KOHTPOJE YCIEBAEMOCTH U
MPOMEXKYTOUHOM artectanmu cTyaeHToB ['YAII, oOywarommxcs MO MOporpamMmbl BBICIIETO
obpazoBanusi» u «O MOIYJBbHO-PEUTHHTOBON CHCTEME OIICHKM KadecTBa Y4eOHOW paboThl
ctyneHtoB B 'Y Aly.

Takum oOpa3oM, HWTOroBas OICHKAa 3HAHUKW OOydYaromerocs MO JAUCIUIUTHHE
«IIpoekTrpoBaHue JTa3ePHBIX CUCTEM), CKIIAJBIBAETCS U3 OLEHOK, OJIYYEHHBIX

- 3a MOCEIIaeMOCTb JIEKLIMOHHBIX U J1a00paTOPHBIX 3aHATUM;

- B XOJi¢ BBINOJIHEHUSI BCEX MPEAYCMOTPEHHBIX HacTosIeld paboyeil mporpaMMoit
71a00paTOPHBIX PabOT U UX YCHEIIHYIO 3aLIUTY;

- B XOJI€ BBHITIOJTHEHHsI CAMOCTOSTENILHOM paboThI (TIepedeHb TeM IpuBeieH B Tabmuie 21
HacTosLIel paboyeil mporpamMmsl);

- TNpH TMPOMEKYTOYHOM TECTHpPOBaHWM (TIPOBOAMUTCA B CEPEIUHE CeMecTpa Io
MarepuaigaM JIEKIIMOHHOTO Kypca, MEpedyeHbh BOMPOCOB MpHBEACH B Tabnuie 19 Hacrosmen
paboueii mporpaMMel);

- MpM WUTOTOBOM TECTUPOBAHUU (TMPOBOJUTCS TMOCJIE O3HAKOMJIEHHS C JIEKIUOHHBIM
KypcoM Ha 3a4€THOU HeJlelnie, IepevyeHb BOIPOCOB MpHBeieH B Tabnuie 19 Hactosmel paboueit
IPOrpaMMBbl);

- Ha DK3aMEHe.

OueHky BBICTaBIAOTCA MO S5-OanmbHOW mikane (cMm. Tabn. 15). HrtoroBas oueHka,
dbopMupyIOIIAsAcs Ha OCHOBE YKa3aHHBIX CPEICTB KOHTPOJS 33 YCIIEBa€MOCTHIO, BBICTABISETCS
TaKKe 1Mo S5-0aabHOM mIKae.



Jluct BHeceHUs U3MEHEHUH B pabouyIo IporpaMMy JTUCIUTUIUHBL

Jlata BHECEHMS
W3MEHCHHH 1
JIOTIOJTHCHUH.

Iloamuces BHecIIETO
M3MCHEHHS

Coneprkanue U3BMEHEHUH U JOTIOTHCHHIA

Harta u Ne

IpOTOKOJIA
3aceaHus
Kadeapol

Ionmuce
3aB.
kagenpoit
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