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AnHoTanus

Hucuunnuna «IIpoMbllsieHHOE NPUMEHEHHE JIa3epOoB» BXOAUT B 00pa30BaTEIbHYIO
IpOTpaMMy BBICIIETO 00pa30oBaHUs — MPOTrpaMMy OakallaBpHuara 1o HaIpaBJICHUIO TOJATOTOBKH/
cnenuanbHocTd 12.03.02 «OnroTexHUKa» HampaBiIeHHOCTH « ONTHKO-3JIEKTPOHHbBIE TPUOOPHI U
KOMIUTEKCBD». Jluctumimaa peanusyercs kadempoid «No2 1.

JucuunnuHa HaleneHa Ha GOPMHUPOBAHKE Y BBIMTYCKHUKA CIETYIOMINX KOMIIETCHIIUHI:

[IK-1 «CnocoOHOCTh K (OPMHUPOBAHUIO TEXHUYECKUX TpeOOBaHUI M 3aJaHUNl Ha
MPOEKTUPOBAHUE W KOHCTPYHUPOBAHUE OINTHYECKHUX U ONTHUKO- DIEKTPOHHBIX MPUOOPOB,
KOMIUIEKCOB U UX COCTaBHBIX YaCTEil»

[IK-3 «CrnocoOGHOCTh K aHalu3y, pacyeTy, MPOCKTUPOBAHUIO M KOHCTPYHPOBAHUIO B
COOTBETCTBUU C TEXHMYECKUM 3a/JlaHUEM THUIIOBBIX CHUCTEM, NPHUOOPOB, ONTOTEXHHKH Ha
CXEMOTEXHUYECKOM U 3JEMEHTHOM YPOBHSIX, B TOM YHCJIE€ C HCIOJb30BaHUEM CHCTEM
ABTOMATH3MPOBAHHOTO MTPOSKTHPOBAHHSH)

CopepxaHue TUCIUIUIMHBI OXBAThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C C CUCTEMaTH3aluei
3HAHUNA O COBPEMEHHOM COCTOSIHMM, OCHOBHBIX PE3YyJIbTaTaX U TEHACHLUAX Pa3BUTHS
MPUMEHEHHUS Ja3epoB.

[IpenonaBanne AMCHUIUIMHBI MPEeAycMaTpUBAET cleayronme (OpMbI  OpraHHU3AINH
y4eOHOT0 Mporiecca: JICKIIUHU, MPAaKTHISCKUE 3aHATHS, CAMOCTOATENIbHAs paboTa 00yJaromerocs.

[IporpamMmMoli AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOUIUE BUIbI KOHTPOJS: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs arTecTanus B popme nudpepeHInpoBaHHOTO 3aUeTa.

OO0mmas TpyJ0eMKOCTh OCBOCHHUS JUCIMILTMHBI COCTABISCT 3 3a4€THHIX eauHHIb], 108
YacoB.

S3bIK 00y4YeHUs IO TUCITUIUTNHE KPYCCKUH »



1. TlepedyeHb nmuaHUPYEMBIX pPe3yiabTATOB OOYyUEHUS MO JUCIIUIINHE
1.1. Ilenu npenogaBaHusi AUCLUTIIMHBI

- O3HAKOMJICHHE CTYJCHTOB C IIMPOKUMH BO3MOXKHOCTSIMHU TIPUMEHEHHUS JIa3ePHOTO
U3Y4YCHUS B IIE€JIOM psAae oOiacTeld NPOMBIIUIEHHOCTH ¥ OCHOBHBIMH OCOOCHHOCTSIMU
POMBIIIJICHHOTO MPUMEHEHUS JIa3€POB;

- W3YyYCHHE OCHOBHBIX TEXHHYECKHX XapaKTePUCTUK, PEKHUMOB M OCOOCHHOCTEH
SKCIUTyaTalliy J1a3€pOB, MCIOJIB3YIOMHUXCSA ISl 00pabOTKM METauioB (CBapka, JIETHPOBAaHHE,
HaIIaBKa, HCIIapeHUE, CBEPIICHHE U T.11.);

- m3y4YeHHEe (PU3NIECKUX MPOIIECCOB, MPOUCXOSIINX MPH JIA3EPHOI CBapKe, MPH JIA3EPHOM
JICTUPOBAHHHU U HAIUIAaBKE,

- O3HAKOMJICHHE CTYJCHTOB C OCHOBHBIMH IPHHIMIIAMH JIA3€PHON CHEKTPOCKOIUU M
HMIMPOKUMHU BO3MOXXHOCTSIMH €€ PUMEHEHUSI B TPOMBIIUICHHOCTH,

- HW3YYCHHUEC OCHOBHBIX TEXHHYCCKHX XapaKTEPHCTUK, PEKUMOB H OCOOCHHOCTEH
AKCILTyaTalluy JIa3e€POB, UCIIOIB3YIOIIUXCS B IPEIU3UOHHBIX TEXHOJIOTHUSX;

- U3YYCHHUE BO3MOXKHOCTEH M OCOOCHHOCTEH MPUMEHEHHUS JIa3€POB B IE€OJIC3UH;

- U3yYEHUE MPUHIUIIOB MOJIYYCHUS C TIOMOIIBIO Ja3ePHOTO M3IyYCHUS roJorpaduaecKux
U300paKeHHIA;

- U3yYeHUE OCHOBHBIX MPUHITUIIOB JIA3€PHON THPOCKOIINH;

- W3yuYeHUE TPUHIUNOB OE30MaCHOCTH TPH OKCIUTyaTallud JIa3ePHBIX YCTAHOBOK U
METO/0B JI03UMETPUIECKOTO KOHTPOJIS JIA3ePHOTO H3ITyUEHHUS.

N3yuenne qaHHOTO Kypca MO3BOJIUT OyAyIIeMy CIEIUAIUCTY TMOMYyYUTh MPEACTABICHUE O
IIMPOKOM CIIEKTPE BO3MOXHOCTEH MPUMEHEHHUS JIa3epOB B TPOMBINUICHHOCTH, TOHSTH
OCHOBHBIC MPUHITUIBI, U3YYUTh TEXHHUYECKUE XAPAKTEPUCTUKH M OCOOCHHOCTH JKCIUTyaTaIlHH
Ja3epHBIX YCTAaHOBOK B PA3JIMYHBIX 00JIACTSAX MPOMBIIIJICHHOTO MPOU3BOCTBA, YMETh BHIOUPATh
napaMeTpsl ¥ Ha3Ha4aTh PEKUMBI paOOTHI JIa3epOB.

1.2. JlucummiwHa BXOAWT B COCTaB  4acTH, (opMuUpyeMOW  ydYaCTHUKaMHU
00pa30BaTeNbHBIX OTHOIICHHA, 00pa30BaTEIILHOM MpOrpaMMBbl BEICIIIET0 00pa3oBaHus (Janee —
OI1 BO).

1.3. TlepedeHpb MIaHUPYEMBIX PE3YIHTATOB OOYUYEHUS MO JUCIUTIIMHE, COOTHECEHHBIX C
IUTAHUPYEeMBIMH pesyibratamu ocBoenus OIT BO.

B pesynbrare m3ydeHUs AUCHMILTAHBI OOYYAIOIIUNCS JODKCH 00JaJaTh CIeIyIONIMMHE
KOMIICTECHIIMSIMU W UX YacTsAMU. KOMIETEeHIMY M WHAMKATOPHI UX JOCTHXKCHHS TIPUBEICHBI B
tabnwue 1.

Tabnuna 1 — [lepedeHb KOMIETEHIIMI U HHIUKATOPOB MX JIOCTHXCHHUS

Kareropus (rpynna) | Kox u HaumenoBanue | Kopa u HanMeHOBaHUE UHAMKATOPA TOCTHKCHUS
KOMIIETCHIIUU KOMIIETECHIIUU KOMIIETECHIIUU

[1K-1 CnocoGHOCTB K

OpPMHUPOBaHUIO
(opmmp I1K-1.3.1 3HaTh TpeObOBaHUs, IPEIbSBIsAEMbIE K

TEXHUYECKUX .
. pa3pabaTbIBa€MON ONTOTEXHUKE, ONTHYECKUM U
TpeOoBaHUi U
. OITUKO-JIEKTPOHHBIM NPUOOPaM U KOMIUIEKCaM
3aJlaHu} Ha
[1K-1.Y.2 ymeTp aHanu3upoBaTh U ONPEIeATh
[IpodeccuonanbHble | MPOEKTUPOBAHUE U
TpeOOBaHUS K TapaMeTpaMm, IPeabABISEMbIEM K
KOMIIETCHIINH KOHCTPYMPOBAaHHE

pa3pabaTbIiBaeMOii ONTOTEXHUKE, ONTHUYECKUM U
OIITHUKO-3JIEKTPOHHBIM MPUOOpaM M KOMILJIEKCaM
C YYETOM M3BECTHBIX KCIIEPUMEHTAIBHBIX U
TEOPETUUYECKUX PE3yJIbTaTOB

OINTHYECKHUX U
OTITHUKO- AJIEKTPOHHBIX
puOopOB,
KOMILJIEKCOB U X
COCTaBHBIX YacTeil




[1K-3.3.1 3HaTh TUNIOBBIE CUCTEMBI U IPUOOPHI
ONTOTEXHUKU Ha CXEMOTEXHHUYECKOM U
AJIEMEHTHOM YPOBHSX

I1K-3.VY.1 ymeTs onpeaensats puznyeckue
MIPUHLIMIIBI 1€WCTBUS TUIIOBBIX CUCTEM U
pUOOPOB, ONTOTEXHUKU B COOTBETCTBHHU C
TEXHUYECKUMHU TPEOOBAHUSIMHU C
HCTOJIb30BAaHUEM TEOPETUYECKHX METO/IOB,
MIPOrPaMMHBIX CPEJICTB IPOEKTUPOBAHUS U
KOHCTPYUPOBaHUS

[1IK-3.V¥.2 ymets pazpabaTbiBaTh
(GYHKIMOHATIBLHBIE, CTPYKTYPHBIE CXEMBI CUCTEM
1 IpUOOPOB ONTOTEXHUKU B COOTBETCTBUH C

[TK-3 CnocoOHOCTH K
aHaIM3y, pacuery,
MPOSKTUPOBAHHIO U
KOHCTPYHUPOBAHUIO B
COOTBETCTBUHU C
TEXHUYCCKHM
3aJaHUEM TUITIOBBIX
[IpodeccnonanpHbie | CHCTEM, MPUOOPOB,
KOMIICTCHIINU OIITOTCXHUKU HaA
CXEMOTEXHHYECKOM U
JJIEMEHTHOM YPOBHSIX,
B TOM YHCJIE C

UCIIOJIb30BaHUEM
TEXHUYECKUMHU TPEOOBAHUSMHU C
CUCTEM
HCIIOJIb30BAHUEM TEOPETHUYECKUX METOIOB,
aBTOMATU3HPOBAHHOIO
MPOrPaMMHBIX CPEJICTB IPOEKTUPOBAHUS U
MPOEKTUPOBAHUS

KOHCTPYHUPOBAHMS

2. Mecro nucuumuuHsl B cTpykTtype OI1

JucuumnnuHa MokeT 6a3upoBaTHCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOIUMUCS
MIPU U3YYCHUH CIICTYIONUX TUCIHUIUINH:

— « Onruka nazepoBy,

— « DJEKTPOHUKAY,

— OCHOBBI ONTHKH.

3HaHUs, MOJYyYEHHbIE NPH HM3YyUYEHUHM MarTepuaia JIaHHOM AMCIUIUIMHBI, UMEIOT Kak
CaMOCTOSITENIBHOE 3HAYEHHE, TaK U MOTYT UCIIOJIb30BAThCS IPU U3YUYEHUHN APYTUX TUCLHUILINH:

— «IIpoekTrpoBaHue na3epHBIX CUCTEM,

— « [IpuknagHas onTuka.

3. OO0OBeM U TPYJI0EMKOCTh JUCIUILTAHBI
JlanHbpie 00 o0meM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIBHBIX BHJIIOB Y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeie]ICHue 3TOH TPYJ0EMKOCTH IO CEMECTPaM) MPEACTABICHbI B
Tabauie 2.

Tabnuna 2 — O0beM U TPYJOEMKOCTh AUCIUIIINHBI

TpynoemMkocTs 110
Bun yueGHol paGoThI Bcero cemecTpam
Ne7
1 2 3
Oowan mpyooemKocmb OuUCYUNIUHBDL, 3/ 108 3/ 108
3E/ (1ac)
H3 nux uacoe npaxmuueckoit n0020moeKu 17 17
AyoumopHnsie 3anamus, BCETo 4ac. 34 34
B TOM YHCIIE!
nexuu (J1), (gac) 17 17
npaktuyeckue/cemunapckue 3anarus (113), 17 17
(dac)
naboparopusie padotsl (JIP), (dac)
KypcoBoii nmpoekT (padota) (KII, KP), (dac)
9K3aMeH, (Jac)
Camocmoamenvnasn paboma, Bcero (dac) 74 74
Buo npomesxcymounoin ammecmayuu: 3aqer, | Iudaod. Judd. 3au.




madd. 3ager, sk3ameH (3awer, dudd. 3ay, 3au.
DK3.%*%*)

ok o
HpI/IMeanI/Ie: KaHIUJIATCKHUU 9K3aMEH

4. CopepxaHue JUCIUTUIMHBI
4.1. PacnpeneneHue TpyJOEMKOCTH AUCUUILIMHBI IO pa3fiejiaM U BUIaM 3aHSATH.
Paznensl, TeMBl AUCHUIIINHBL U UX TPYAOEMKOCTh IPUBEIEHBI B TaOIUIE 3.

Tabmmia 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYJI0EMKOCTh

Jlexuum | 13 (C3)| JIP KII CPC

Paznenel, TeMbI JUCHMIUIMHBI (ac) (aac) (ac) (ac) (ac)

Cemectp 7

Pazgen 1.

Tewma 1.1. OCHOBHBIE KPUTHUECKUE TEXHOJIOTHH U
CPaBHHTENBHBIN YPOBEHb UX Pa3BUTHSA B MUDPE U B
Poccun

1.2 IlepcrieKTHBHBIE TPUMEHEHUS J1a3epOB

1.3. HekoTopeie xapakTepHble TPUMEPHI MPUMEHEHUS
Ta3ePHBIX TEXHOJIOTUH B TEXHHUKE

1.4. HexoTopsie XapaKTepHbBIE MPUMEPHI TPUMEHEHUS
JIA3€PHBIX TEXHOJIOTUH B TEXHUKE

1.5 KocMuueckue mpuMeHEHUs J1a3epoB

1.6. OcHOBHBIC 00JIACTH IPUMEHEHHUS JIA3€POB B
MEeIUIIHE

1.7. Ilpeononenne AU pakIMOHHOTO Mpeena B
OIITHKE

Paznen 2.

2.1. OcHOBHBIE 0OCOOCHHOCTH BO3ACHCTBHS JIa3€PHOTO
W3JTy4eHHs Ha TBEPIbIC CPEIbI

2.2 OcHOBHBIE (PH3UIECKHE TIPOIIECCHI JTA3ePHBIX
TEXHOJIOTUH

2.3 IlormomieHne cBeTa U peodpa3oBaHUE SHEPTUI
CBETa B TEIUIO

2.4, ®usndecKre IpoIecChl, BOSHUKAIONTUE Ha
MOBEPXHOCTH TBEPJBIX TeJ IPH JIa3epHOM Harpese
2.5. ®usznka nazepHOro GopMHUpPOBaAHUS
TOHKOIUICHOYHOM TOIOJIOTHU

2.6. JIazepHas ouncTKa MOBEPXHOCTEN TBEPBIX TET OT
YacTHIl

2.7. Temmogusnka J1a3epHOTO HarpEBaHUS

Paznen 3.

3.1. JlazepHas 00paboTKa MaTepUAIOB: B3aUMOCBSI3b
MeXIly peKUMaMu 00padOTKH

3.2. OcHOBHBIC TTapaMETPhI H3TYUCHUS
TEXHOJIOTHYECKHUX J1a3epOB

3.3. XapaKTepUCTUKH «KaueCTBa» U3IyUCHUs
TEXHOJIOTMYECKHX JIa3€pOB: KOT€PEHTHOCTb,
MOHOXPOMAaTHYHOCTb

3.4 XapakTepHble MapaMeTpbl TEXHOIOTHIECKUX
Ja3epoB

3.5. [lepcrieKTUBBI pa3BUTHS TEXHOIOTUIECKHIX
Ja3epoB

3.6. O6macTi MPUMEHEHNS BAKHEUIIINX THITIOB
Ja3epoB

3.7. OcHOBHBIE 0OCOOEHHOCTH TEXHOJIOTHUECKUX
Ja3epoB




Paznen 4.

4.1 dokycupyroIIHre CXeMbI JJa3epHOI 00paboTKU
4.2 CxaHupyIOIINUE CUCTEMbI A—THUIa AJ Ja3epHOM
00paboTKn 4 6 15
4.3 [IpoeKImoHHBIE CXEMBI JIS Ja3epHOi 00pabOTKH
4.4. KomOMHHpOBaHHBIE ONTUYECKHUE METObI

4.5. IIpoeKIIMOHHO—CKaHUPYIOIIHUHA METOA

Pasnen 5.

5.1 TexHonornueckue Ja3epsl U Ja3epHbIC
TEXHOJIOTHH 2 5 10
5.2 luogHble a3epsl 1 HTHPOPMAITMOHHBIE
TEXHOJIOTHH

Htoro B cemectpe: 17 17 74

Hroro 17 17 0 0 74

[IpakTuueckass TMOATOTOBKA 3aKJIOYAETCA B  HEMOCPEICTBEHHOM  BBINOJHEHUU
Oo0y4JaloImMMHUCS  OMNpeNeNeHHBIX  TPYIOBBIX  (PyHKUMHA,  CBSI3aHHBIX C  Oynaymien
npodecCHOHATIBLHOMN 1S TeNbHOCTBIO.

4.2. CopepxaHue pa3/esioB U TEM JICKIIMOHHBIX 3aHATHI.
Copepxanrie pa3esioB U TeM JICKIIMOHHBIX 3aHATUN IPUBEICHO B Ta0muIe 4.

Tabnuna 4 — ConepkaHue pas/ieloB U TeM JIEKIIMOHHOTO KA

Howmep pa3nena HasBanue u comeprkaHue pa3aesoB ¥ TeM JIEKIMOHHBIX 3aHITHI
1 OcHOBHBIE 00JIACTH MPUMEHEHHS Ja3ePHBIX TEXHOJIOTUI
2 du3nuecKue MpoLeccHl JIA3ePHBIX TEXHOJIOTHI pu 00paboTKe
MaTepHasIoB
3 [TapaMeTpbl TEXHOJIOTHYECKUX JIA3€POB U JTa3epHOT0 U3ITYUCHUS
4 OnTruyeckre CUCTEMBI J1a3epHO 00paboTKH
5 OCHOBHBIE HaNpaBJICHUs] Pa3BUTH JIA3€PHBIX TEXHOIOTUI

4.3. Tlpaktuueckue (ceMUHAPCKUE) 3aHATHUSL
TeMbl MpakTHYECKUX 3aHATHIA U X TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHSL U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne | Temsl npaktnyeckux | @opmel npakTUdeckux | TpyloeMKOCTb, |MPaKTHYECKOM |pasnena
/11 3aHSATUN 3aHSATUN (gac) MMOATOTOBKH, | TUCITHII
(dac) JIUHBI
Cemectp 7
1 | CO2 — nasepsl Pemenune 6 6 3
CUTYallMOHHBIX 3a]1a4,
3aHATHUSA 1O
MOJEIIMPOBAHUIO
peaJbHbIX YCIOBUHI
2 | Ilpumenenue Pewenne 6 6 4
Ja3epoB B TOYHOM | CUTYyal[MOHHBIX 3a]adY,
MEXaHUKe 3aHATHUSA 1O
MOJEIIMPOBAHUIO
pEeaJbHbIX YCIOBUHI
3 CBsa3p ¢ mnoMmolnblo | Pemrenue 5 5 3
J1a3epoB CUTYallMOHHBIX 33]1a4,




3aHATHUSA 11O
MOJEIIMPOBAHUIO
peaJbHbIX YCIOBUHI

Bcero

17

17

4.4. JlabopatopHble 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJIOEMKOCTb IIPUBEJCHBI B TAOIUIIE 6.

Tabauna 6 — JlabopaTopHble 3aHITHS U UX TPYJOEMKOCTh

Ne

W HaumenoBanue 1abopatopHbix paboT

TpynoemMKocTsb,
(gac)

N3 Hux
MPaKTUYECKOM
MOATOTOBKH,
(dac)

Ne
pasnena
JIACLIMIT

JINHBI

Y4eOHBIM IJIAHOM HE PEAYCMOTPEHO

Bcero

4.5. KypcoBoe npoekTupoBaHue/ BEITIOTHEHHE KYPCOBOM pabOThHI

VY4eOHbIM MJIaHOM HE TPEyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aroUxcs
Buapl camocTosITenbHON pabOThI M €€ TPYA0EMKOCTh MPUBEICHBI B TaOIHIIC 7.

Tabnuna 7 — Bunbl caMocTosTeIbHON PabOTHI M €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 7,
Bun camocrositensHO paboTh
qac qac
1 2 3
N3ydeHune TeopeTHUECKOro MaTepraia
43 43
qucturuael (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI3)
Brimonaenue pedepara (P)
[TonroroBka K TeKymemMy KOHTPOJIIO 5 5
ycneBaemoctu (TKY)
Homamnee 3aganue (/13)
KonTtposnbhsle paboTs! 3a0uHukoB (KP3)
[ToaroroBka K IpOMeEKyTOUYHON 9 9
arrectaruu (I1A)
Bceero: 57 57

5. IlepedeHb y4eOHO-METOAMUYECKOTO 00ECTIEUCHHS
JUTSL CAMOCTOSITEIIEHOW PadOThI 00yUYaIOMIMXCS 110 TUCIUIUTHHE (MO/IYIIIO)
Y4eOHO-MeToInYeCKHe MaTepuallbl sl CaMOCTOSITENIbHOW paboThl 00y4aromuxcs yKa3aHbl B

o 7-11.

6. IlepeueHb neYaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U31aHUN

Hepequb NICYATHBIX U 3JICKTPOHHBIX yqe6HBIX U30aHUHN IMPUBC/ICH B Ta6m/1ue 8.




Tabauna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHUM

Komiuectso
AK3EMILISIPOB
Uﬁﬂgg)/ec bubnuorpaduueckas ccplika i 6122)?;?“
ANEKTPOHHBIX
9K3EMILISIPOB)
621.373 P33 Paau [Ix.®. IIpombliuieHHbIE
MpUMEHEHUS J1azepoB M.:
Mup, 1981. -638 c.
53(03) @ 50 duznueckas SHIUKIONEIUS.
I'n.pen. A.M.IIpoxopos. Tom
2, M.-1990.
621.373 343 3senro O., [TpuHuuns
JIa3epoB , Mep.C aHriL., M.-
1984

7. IlepeueHb 3JIEKTPOHHBIX 00pPa30BaTENIbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «IHTepHeT»
[lepeuenn AEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcos nH(pOpPMaLIOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTH «VHTepHeT», HEOOXOOUMBIX ISl OCBOCHUS TUCLMILUIMHBI
npuBesieH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O00pa3OBaTENbHBIX PECypcoB HH(OPMALIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTH «HTEpHET»
URL anpec HanmenoBanue

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeuenp mporpaMMHOro oOeCHeueHHs], HCIOJb3YEeMOro MpPU OCYIECTBICHUH
00pa3oBaTEIFHOTO MPOIiecca MO JUCIUITIIHHE.
[lepeyenp uCoNb3yeMOro NporpaMMHOro obecriedueHus npeacrasieH B Tadmuure 10.

Ta6mmma 10— [lepeyens mporpaMmmMHOTo o0ecreueHus

No o/t HaumenoBanue

He npenycmotpeno

8.2. [lepeuenn WH(pOPMAITMOHHO-CTIPABOYHBIX CHUCTEM,UCITOJIb3YEMBIX npu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeuenp uCHONB3yEMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM MPEJCTaBICH B
tabmuue 11.

Ta6mmma 11— Ilepeyens nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

No i/t HaumenoBanue

He npenycmotpeno

9. MarepuanpbHO-TeXHUYECKas 0a3a
CocrtaB MarepuagbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOW [T  OCYIICCTBICHHS
00pa30BaTeNLHOTO MpoIlecca Mo TUCIUTUIMHE, TIPECTaBIeH B Tabmuiel2.

Ta6muma 12 — CoctaB MaTepuanbHO-TEXHUUECKOU 0a3bl




Ne HaumeHnoBaHMe COCTaBHOM YacTH Howmep ayautopun
n/n MaTepHaATbHO-TEXHIUUECKOW 0a3bl (mpu HEOOXOAMMOCTH)

MynbsTUMEUITHAS JTEKIUOHHAS ay AUTOPUS

2 | Crnenuanu3upoBaHHas 1adopaTopus 11-01

10. OueHouHble CpeACTBA [IJIs1 MPOBEACHUS TPOMEKYTOUHOM aTTECTAllKU
10.1. CocTtaB OLIEHOYHBIX CPEICTBIUIS IPOBEJIEHUS MPOMEXKYTOUHOM aTTECTALUU
00ydJaronuxcs mo JUCHIUTIIINHE TPUBECH B Tabimie 13.
Tabmuua 13 — CocTaB OLEHOYHBIX CPEACTB JJIsl IPOBEICHHSI TPOMEKYTOUHOM aTTeCTaIlNH

Bua npomexyTouHOM arTecTanuu IlepedeHb OIIEHOYHBIX CPEJICTB

JuddepenumpoBanHbIi 3a4ET Crincox BOpocoB

10.2. B kauecTBe KpHTEpHEB OLECHKH YPOBHSI CGHOPMHPOBAHHOCTH (OCBOCHHMS)
KOMIIETEHIIMH 00y4aroluMucsa NMpUMEHsAeTCsl 5-0ajulbHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIN, KOTopas mpuBejcHa B Tabnune 14. B TeueHne cemecTpa MOXET HCIIOIB30BaThCA
100-6amapHas  mKajia  MOJYJIBHO-PEHUTHMHTOBOM  CHCTEMBbl ~ YHHBEPCHUTETa,  IpPaBHIIA
MCIIOJIb30BAaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu oLeHKH YpOBHS ChOPMHUPOBAHHOCTH KOMIETSHUUH

OreHKa KOMITETEHIINHT

XapakreprcTrka chopMUPOBAHHBIX KOMITETEHITHI
5-0ayuIbHAs KT PaKIEp (bopmmp

— oOyuatomuiicss TIyOOKO ¥ BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
Marepuan,

— YBEPEHHO, JIOTUYHO, [TOCJIEI0BATEIBLHO U TPAMOTHO €r0 U3J1araer;

— ONUpasACh HA 3HAHHS OCHOBHOM WM JONOJHUTEIBLHOW JIMTEPATYpPBHI,
TECHO IPUBS3BIBAET YCBOCHHBIE HAYUHBIE MOJOKEHUS C MPAKTUYECKON
JIeATEIbHOCTBIO HAIIPaBJICHUS;

— yMeno 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTAaEMbIE UM HJIEU;

— JIeJIaeT BBIBOJIBI K 000OIIEHMS;

— cBOOOJIHO BJIAJICET CHCTEMOH CIIeMaTN3UPOBAHHBIX TOHSITHIA.

«OTIIMYHO»
Ga4YTCHO»

— o0y4Jaromuiicss TBEpI0 YCBOMII POTPaMMHBIN MaTepUall, TPaMOTHO U
[0 CYIIeCTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOMU
JTUTEPATYPHI,

— HE JIOMYCKAaeT CYMIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOCHHBIC 3HAHHMS C TPAKTUYECKOH JEATEIBHOCTHIO
HaIPaBJICHUS;

— apTyMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJBI U 000OIIECHMS;

— BJIQJICET CUCTEMOM CIEeMAaIN3UPOBAHHBIX TOHITHH.

«XOpOoLIo»
Ga4YTCHO»

— 00yyJaronuics yCBOMWI TOJIBKO OCHOBHOW MPOTPaMMHBIM Matepua,
[0 CYIIECTBY M3JaraeT €ro, ONMpasCh HAa 3HAHUS TOJIBKO OCHOBHOM
JIATEPATY PEI,

— JIOTMYCKaeT HeCYIIeCTBEHHbIC OIIMOKN M HETOUHOCTH;

— UCTIBITHIBAET 3aTPYJHEHUS B IMPAKTUYECKOM MPUMEHEHUU 3HAHUUN
HaImpaBJICHUS,

— cnabo apryMEeHTUPYET Hay4YHbIE TTOJIOKEHUS;

— 3aTpyaHsAETCS B (OPMYITUPOBAHUN BHIBOJIOB M 0000IIECHUI;

— YaCTUYHO BJaJICeT CUCTEMOM CHEeIMATU3UPOBAHHBIX MOHSITHM.

«YIOBJICTBOPUTCIIEHO»
(GaYTCHO»




OreHKa KOMIIETEHIINHI

5-0ajuIbHAas IIKaIa

XapaxrepucTrka COpMHUPOBAHHBIX KOMITETEHIHI

—06yqa}0m1/11710;1 HEC YCBOUII 3HAYUTEIILHONM YacTH MporpaMMHOTO

MaTepuaa;
— IONyCKaeT  CYLIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  IpHU
«HEYJIOBJICTBOPUTEIIEHO ;
paccMOTpeHHH Ipo0seM B KOHKPETHOM HalpaBlICHUH,
«HE 3a4TCHO»

— He (hOPMYJIUPYET BBIBOJIOB M 000OIICHUIN.

— UCTIBITHIBAET TPYJHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHHUIA;,
— HE MOXET apryMEHTHPOBaTh HAyUHbIE TIOJIOKEHUS;

10.3. TunoBbie KOHTPOJIbHBIC 3aJ[aHUSI WIIN HHBIC MAaTCPUAIIBI.
Bompocsr (3amaun) aiist sKk3aMeHa mpeIcTaBIeHbl B Taommie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne /i [Tepedyens BonmpocoB (3a1a4) st IK3aMeHa Koz
WHINKATOpa
Y4eOHBIM MJIaHOM HE IPETYyCMOTPEHO
Bompocs (3apaun) ans 3aueta / nud . 3aueTa npeacraBieHsl B Tadbnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) ams 3adera / qudd. 3auera
Ne /it [Tepedyens BompocoB (3agav) mis 3aueta / nudd. 3auerta Kon
WHMKATOpa
IIpeamer u kpaTKast UCTOPHUS PA3BUTHs KBAHTOBOU IK-1.3.1
ANEKTPOHUKHU
Pa3BuTHe na3zepoB U na3epHbIX TexHONOrHii B Poccun
CocrostHHE ¥ IPOTHO3 PA3BUTHUS JIA3EPHBIX TEXHOJIOTHMA
Haubonee pacnpocTpaHeHHbIE JUIMHBI BOJH JIa3€pHOTO
W3ITyYCHUS
OCHOBHBIE 3JIEMEHTHI J1a3€POB [IK-1.¥ .2

BI/I)IBI JIa3€POB U UX OCHOBHBLIC OTIINYMNA

COBpCMeHHHe HHAYCTPHUAJIBHBIC TBCPAOTCIIbHBIC JIA3€PhI
KauectBo H3JTYYCHHU MOIIHBIX TCXHOJOT'MYCCKUX JIa3CPOB

[ToBepxHOCTHAas N1azepHas 00pabOTKa METAJUIOB U CIUIABOB: I1K-3.3.1
TepMooOpaboOTKa, HAaIlJIaBKa, JISTUPOBAHUE, HATIBIJICHNE
JlazepHas 06paboTKa HEMETAIUIMYECKHX MaTepHajIoB
JlazepHas cBapka MeTalIOB

OCHOBBI JIa3€pHOTO TEPMOYIIPOYHEHMSI CILJIABOB IIK-3.V.1
JlazepHas pe3ka MeTaioB

CO2 nazep u ero 0COOEHHOCTH

JlazepHas TexHosorus 1 06paboTKa MaTepruagIoB

JlcTaHIMOHHOE 30HANPOBAHKUE OKPYIKAIOLIEH cpebl [IK-3.Y .2
INomorpadust

Crniektpockonust

VYrpapisieMblii Ja3epHbIA TEPMOSIICPHBIA CHHTE3
Jlazepbl B METPOJIOTUH, U3MEPUTENIbHAS TEXHUKA

Ilepeyenp TeM Ui KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOW pabOTHI

MpeICTaBICHBI B Ta0uIe 17.
Tabnuua 17 — IlepeueHb TeM AJsi KYPCOBOTO MPOSKTUPOBAHMS/BBIIOIHEHHUS! KYPCOBOM paboThI

Ne i/t

[TpumepHbIi epeyeHb TeM I KypCOBOI'O IPOEKTUPOBAHUS/BBITOIHEHHS
KypCOBOH paboThI

Y4eOHBIM IJIaHOM HE MPEYCMOTPEHO




Bompocel 11 mpoBeneHHMsT TPOMEXKYTOYHOM aTrTecTalliii B BUJAE TECTUPOBAHUS
npeJcTaBieHbl B Tabmuie 18.

Tabnuua 18 — IIpumepHbIii mepeueHb BOIPOCOB JJIsl TECTOB

Kon

Ne n/nt [IpuMepHBIii IepeyeHb BOIIPOCOB ISl TECTOB
UHAMKATOpa

He npenycmotpeno

[lepeyeHb TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYarOIIMXCS 3a0YHON (OpPMBI
o0ydeHus1, peICTaBIeHbI B Ta0wmie 19.

Ta6mmma 19 — [lepeyerp KOHTPOIBHBIX PabOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroauueckue  MaTepuaibl,  ONpPEIENSAIOUIMEe  MPOLEAypbl  OLEHUBAHUS
MH/IMKATOPOB, XapaKTEPU3YIOMMX JTambl (OpPMUPOBAHHS KOMIIETCHIIWH, COIEpKaTCsi B
JOKAJIBHBIX HOpMaTuBHBIX akTax ['YAII, permameHTHpyrOmMX MHOPALOK W HPOLEAYpPY
IIPOBEJCHUS TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTallui 00yYaroluxcs
['VAIL

11. Meronuueckue ykazaHus sl OOyJarOIINXCsI IO OCBOCHUIO JUCITUTITMHBI

11.1. Meronuyeckue ykKa3aHus s OOy4yarOUMXCAd IO OCBOEHHUIO JIEKIIMOHHOIO
MaTepuaia

OcHOBHOE Ha3HAY€HUE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOoOKoe M sSCHOE M3JI0KeHHe ydyeOHoro Martepuana. Ha3zHaueHue COBpeMEHHOW JEKIHMH B
paMKax IUCUUIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMAIMIO IO TEME, & B OCBOCHHUHU
(GyHIAMEHTAJIbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAyYHOro TIIO3HaHMS, HOBEHIIMX
JTOCTI)KCHUN HaydHOW MbICiH. B ydeOHOM mpoliecce JICKIMs BBITOJHAET METOAO0IOTUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIEKIus pacKpbIBaeT MOHATUNHHBIN amnmapar
KOHKpPETHON oO0jacTu 3HaHUS, €€ MpoOJeMBbl, JaeT LEIbHOE MPEJCTaBICHUE O IUCLUIUIMHE,
MOKa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUAIIIIMHAMM.

[Inanupyemble pe3yabTaThl IPU OCBOCHUHU 00YYalONIMMUCS JIEKIIMOHHOTO MaTepuaa:

— TIOJYyYEHUE COBPEMEHHBIX, LEIOCTHBIX, B3aMMOCBA3aHHBIX 3HAaHUH, YPOBECHb
KOTOPBIX OIPENEIAETCS LEIEBOM YCTAHOBKON K Ka)KJ0OM KOHKPETHOU TEME;

— TOJIy4eHHE OIbITa TBOPUYECKOIH paboThl COBMECTHO C IPEINOIaBaTeieM;

— pasBuTHE TPOPECCHOHATBHO-IEIOBBIX  KAayecTB, JIIOOBM K TpEAMETy |
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIIIIJICHUS.

— MOsIBJIEHHE HEOOXOJMMOr0 MHTEpeca, He0OOXOAUMOTO [l CaMOCTOSATEIbHON padoThI;

— TIOJy4YEHUE 3HAHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKd U TEXHUKU U O
IPOTHO3€ UX Pa3BUTHs Ha OIKANIINE TO/IbI,

— HayuYuThCSI METOJIUYECKH 0OpadaThiBaTh MaTepuan (BBIACIATH TIABHBIC MBICIU M
IIOJIOKEHUS, IPUXOAWTh K KOHKPETHBIM BBIBOJAM, IOBTOPATh HUX B  Pa3jIM4YHBIX
(bopMyIIHpOBKax);

— MOJIy4€HHE TOYHOI'O IOHUMaHMs BCEX HEOOXOAUMBIX TEPMUHOB U IOHATHI.

JIeKUMOHHBI MaTepua’d MOJXKET CONPOBOXKAATHCS JIEMOHCTpAalMEd CIalIoB U
UCTIOJIb30BAaHUEM DPAa3aTOYHOTO MaTepuasia IPH TPOBEACHUM KOPOTKHX TUCKYyCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OTJENIbHBIX TEMATHK 110 TUCLMITIIMHE.

CrpyKTypa npeaocraBieHusl JEKIIMOHHOIO MaTepuaa:

—  M3JI0KEHHUE MaTepHalla ¢ UCIOIb30BaHUEM JJOCKHU;

— M3JI0)KEHHE MaTepHualla C UCIOIb30BAHUEM MYJIBTUMEIUIHHOIO 000PY0BaHHY;




11.2. Metonudeckue yKazaHds Il OOYYArOMIMXCS IO TMPOXOXKICHHUIO MPAKTUYCCKIX
3aHATHI

[IpakTHdeckoe 3aHSATUE SBISICTCS OJHOW M3 OCHOBHBIX (DOPM OpraHu3anuu y4eOHOTO
mporecca, 3aKI0Yaronasicsl B BHIOTHEHUN 00yYalOIIMMUCS MO/ PyKOBOJICTBOM IIPETOAaBaTeNs
KOMILJIEKCa YYEOHBIX 3aJaHUi C LETbI0 YCBOCHUS HAYYHO-TEOPETHUYECKHUX OCHOB YUEOHOMU
JUCIUIUIMHBL, TPUOOPETEHUS] YMEHUN U HaBBIKOB, OTIBITA TBOPUECKOH JESITETLHOCTH.

[enpro mpakTHUECKOTO 3aHATHUS JJIsI 00YUYaIOIIEroCs SIBISICTCS MPUBUTHE O00YUYarOIIMMCS
YMEHUI U HAaBBIKOB NMPAKTHUECKOM IEATEIbHOCTH MO U3y4YaeMOM AUCIUIUIMHE.

[Tnanupyembie pe3yabTaThl IPH OCBOCHUH 00YUYaIOIIMMCS IPAKTUYECKUX 3aHSITHIA:

— 3aKperuieHue, yriayOJjeHue, pacHIMpeHHe W JeTalu3alus 3HAHWK TPH PEIICHUH
KOHKPETHBIX 33714,

— pa3BUTHE TIO3HABATEIbHBIX CIIOCOOHOCTEH, CaMOCTOSITENILHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAQJCHUE HOBBIMH METOJAMH W METOAMKAMH HM3YYCHHUS KOHKPETHOM Y4eOHOM
JMCIMIIMHEL,

— BbIpabOTKa CIOCOOHOCTH JIOTHUYECKOTO OCMBICICHHS TIOJYYEHHBIX 3HAHWM ISt
BBITTOJTHCHHUS 3aIaHUM;

— o0ecrnedyeHre palMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHON U WHAMBHUAYAIbHOU (Qopm
o0ydeHusl.

TpeboBaHKs K OPOBEICHUIO OPAKTUUYECKUX 3aHATUN

11.3. Meronuueckue yka3aHus A 0OYHaIOUIMXCS 10 MPOXOKIACHUIO CAMOCTOSITEILHON
paboThl

B Xoze BBINOJIHEHUSI CaMOCTOSITEIbHON PabOThI, 00YyYarOMIUIiCS BBINOIHACT paboTy MO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IMpEnojaBaTelis, HO 0e3 ero HernocpeiCTBEHHOIO
YYaCTHSL.

Jnst oOygaromuxcsi Mo 3a04HOM ¢dopme oOydeHHs, CaMOCTOsITeIbHAs paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporiecce BBIMOTHEHUS CaMOCTOATENIBLHON paboThI, Yy oOydaromerocss (GopMHUpPYyETCs
esiecoobpasHoe IMIaHUPOBaHUE pabodero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHHUS
U HaBBIKM B YCBOGHHU M CHCTEMAaTH3allUM NMPUOOpETaeMbIX 3HaHUM, oOecredynBaeT BBICOKUMN
YPOBEHb YCHEBAa€MOCTH B TNepuoJ OOydYeHHUs, IOMOTaeT IOJYYUTh HABBIKM IOBBIIICHHS
poeCCHOHATIBHOTO YPOBHSI.

MetoauyeckUMH ~ MaTepuallaMd,  HAalpaBISIOMIMMU  CaMOCTOSTENIbHYIO  paboTy
00yJaIONUXCSASBIISIOTCS:

—  y4eOHO-METOIMYECKH MaTepHal Mo AUCIUILTUHE;

— METOJUYECKHE YKa3aHHsI 10 BBHIMOJTHEHUIO KOHTPOJIBHBIX PaldOT (i1 00ydaromuxcs
0 3209HOU (hopme 0OyICHHUS).

11.4. Meronuyeckue ykasaHus [ OOy4yaroUMXCid IO MPOXOXKICHUIO TEKYILEro
KOHTPOJIsl yCIIEBAEMOCTH.

Tekymnii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMAaTPUBAECT KOHTPOJb KadyeCTBAa 3HAHUMU
00y4aromuXxcsi, OCYIIECTBISIEMOrO B TEUEHUE CEMECTpa C IENbI0 OIEHUBAHUS XOJa OCBOCHUS
JUCIUIUIAHBI.

11.5. Meronuyeckue ykazaHus Ui 0OydarolIUXCsl MO MPOXOXKICHUIO MPOMEKYTOUHOU
aTTeCTalHH.

[IpomexyTounass  arrectauus  OOydYarOIIMXCS  NpPEAyCMaTpUBaeT  OLCHUBAHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus mo aucuuiuinHe. OHa BKIIIOYAET B
ceOst:



— nuddepeHIMPOBaHHbBI 3a4eT — 93T0 (¢GopMa OLEHKM 3HAHUHM, IOJYyYEHHBIX
00yJaromuMCs TIPU M3YYCHUHU TUCIHIUINHBI, TP BBITOJHEHHH KypPCOBBIX MPOEKTOB, KypPCOBBIX
paboT, HAyYHO-UCCIIEIOBATEIBCKUX PabOT M MPOXOXKACHUH PAKTHK C aTTECTAIIMOHHOM OLIEHKON
OTIIMIHOY, «XOPOIIIOY, yIOBICTBOPUTEIHHOY, «HEYIOBIECTBOPUTEIHHO.



Jluct BHeceHus: U3MEHEHUH B pabouyo MporpamMmy JTUCIUILIAHBL

Jlata BHECEHMS
W3MEHCHHH U
JIOTIOJTHCHUH.

Iloamuces BHecIIErO
W3MCHCHMUS

Coneprkanue U3BMEHEHHUI U JTOTIOTHCHHIHA

Harta u Neo

HPOTOKOJIA
3aceaHus
Kadeaps

Ilommuce
3aB.

kadenpoii
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